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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[emsiMmu OCBOCHUS TUCHMUIUIMHBI «MaTeMaTHYECKU aHAJIU3 MOYJb 1» ABJISIOTCS U3yYEHUE
OCHOBHBIX MAaTE€MaTHYECKUX MOHATHM, MX B3aWMOCBSI3M M Pa3BUTHUsA, a TAKKE OTBEYAIOLIUX WM
METOJIOB Pacy€ra, UCMOJb3yEMBIX I AaHAIN3a, MOJCIMPOBAHUS U PEIICHUS MPUKIAAHBIX 3a1a4.

3aa4yd OCBOCHHMS NMCIUIUIMHBL PA3BUTHUE AJTOPUTMUYECKOTO M JIOTUYECKOTO MBIIIJICHUS
CTY/ICHTOB, OBJIaJICHIE METOJaMH UCCIICIOBAaHUS M PEIICHUS MaTEeMaTHUYECKHUX 3ajlad, BEIpadoTKa y
CTYJICHTOB YMEHHUSI CAMOCTOSITEJIBHO PACIIUPITH CBOM MATEMAaTHYECKHWE 3HAHUS W MPOBOJIHUTH
MaTeMaTUYECKU aHAJIU3 MTPUKIIAIHBIX WHKEHEPHBIX 3a/1a4.

[TnanupyemMbIMH pe3yibTaTaMu OOyueHHs MO0 AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMA,
yMeHUsI, HaBbIKU. [lepedeHb IUTaHHPYEMBIX PE3YJIbTaToOB OOyuYeHHUs MO AUCHUUIUIMHE (MOIYIIO),
COOTHECCHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUs 00pa30BaTelbHON MHpPOrpaMmbl,
npezcTasieH B Tabnuue 1.

Ta6muma 1 — Komnerenmuu, hopMupyemMble B pe3yJIbTaTe U3YUEHUS TUCITUTITUHBI (MOYJIS)

Kon u PesynbraTel 00ydeHus 0 JUCIUTLTAHE
Hasgsanue Konn dopMyHUpOBKa
OIIOII BO, (hopmyHpoBKa HHIMKATOpa Kon
COKpallleHHO® KOMIICTCHLIMH AOCTHKCHIU pe3yib dopmynupoBKa pe3ysibraTa
KOMITCTEHIINT
TaTa
09.03.03 OIIK-1 : Cnocoben OIIK-1.1B : PI1 3HaHue | OCHOBHBIX IIOHSTHUH,
«IIpuxyagHas | IPUMEHATH Ob6nanaer METOJIOB MaTeMaTu4ecKoro
nHpopMaTHKa» | eCTeCTBEHHOHAYYHbIC | MaTeMaTHYECKON aHaJlu3a U UX IpUMEHEHUE B
(B-ITN) 1 OOIIEHHKCHEPHBIE | KYJIBTYpOH H npodeccHoHaNBHOM
3HAHMS, METOJIBI CHCTEMHBIM JIeSITEIEHOCTH
MaTeMaTHYECKOTO MBIIIJICHAEM, P2 YMeHue | NpUMEHSATb METOAbI
aHaIH3a u MO3BOJISIONIIMH B MaTEeMaTHYECKOTO aHAIH3a
MOJIEIIMPOBAHHUSA, npodeccuoHaNnbHOM IIPU PEIICHUH 33/1a4
TEOPETUIECKOIO U ACATEIBHOCTH P13 HaBpik | MCHONB30BaHUA OCHOBHBIX
SKCIEPUMEHTAIBHOTO | HCIIOJIb30BaTh NOHATHUH, HOPMYJT 1
HCCIIEIOBaHUS B MaTeMaTHYECKHE METOI0B MaTeMaTU4eCKOTro
npodeccrnoHaTBHOM METOJIBI U aHau3a py
ACATEIIBHOCTH HMHCTPYMCHTBI IS CaMOCTOSITEIIbHOM PEIICHUH
TMPOBEACHUA 3a1a4
KPUTHYECKOTO
aHanM3a CUTyalui,
MOJICIIUPOBAHUS U
MIPOTHO3UPOBAHUS
pa3BUTHA
IIPOLIECCOB U
SIBJICHUHN

2 MecTto qucuunnubl (MoayJsi) B ctpykrype OITOII

Jucuumumaa «MaTeMaTH4ecKuil aHamu3 MOIYNb 1» OTHOCHTCS K 00s3aTelbHON 4YacTH
«bnoka 1 Jucummuuabl (Momynau)» ydeObHoro muana HampasieHus 09.03.03 Ilpuknagnas
nH(pOpMaTHKA.

3. O0beM AUCHUNIMHBI (MOIYJIA)

O0beM nmUCIMIUIMHBI (MOIYNIs) B 3a4ETHBIX CIWHHUIIAX C YyKa3aHHEM KOJHYECTBA
aKaJeMHUYeCKUX 4YacoB, BBIJCICHHBIX HAa KOHTAaKTHYIO paboTy c oOydarommmucs (MO BHIAM
Y4eOHBIX 3aHATUI) U HA CAMOCTOSITEILHYIO pa0oTy, IPUBEICH B TabIUIIE 2.

Tabmuma 2 — O0miast Tpy10€MKOCTb JUCITUTITMHBI



Tpyno- .
eMKOCTH OO0BeM KOHTAKTHOI paboTHI (dac)
Cemectp
o dopma - (0D0) ®opma
a3BaHue obye- aCTe | ynm kype AyntopHas Breaynu- CPC | artec-
OIIOIT BO YII TOpHas
HUS (3D0, 3E B P Taluu
0300) (3.E) cero
nek. | mpak. | 1na6. 1A KCP
09.03.03
Tpukinagnas (010)]0] b1.b 2 4 55 18 36 0 1 0 89 I3
uH(pOpPMATHKA

4 CTpyKTYpa ¥ cofepKaHue JUCHHUIIMHBI (MOLYJI51)

4.1 CTpykrypa JMcuuIuIuHbl (Moayas) aiasa OPO

TemaTnueckuii miaH, OTpaXkarolUi cofepx aHue AUCHUIUIMHBI (IEpeYeHb Pa3AesioB U TEM),
CTPYKTYPUPOBAHHOE IO BUJAaM Y4YeOHBIX 3aHATUH C yKa3aHHEM UX OObEMOB B COOTBETCTBUM C
y4eOHBIM IIJIAaHOM, MTpHUBEeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiiHbl (MOIYs), BHIBI YUY€OHOW NEATEILHOCTH U (DOPMBI
TeKymero KoHTpos aiust OPO

Kon pe- Kon-Bo yacoB, 0TBeZiIcHHOE HA
dopma
Ne Hasparue Tembt 3yierata Jlex [pakt JIa6 CPC TEKYIEro KOHTPOJIS
00y4yeHus P yut P
P11, P12, TEOPETUYECKUH OIpoc,
1| Hpexen pysxun P/3 6 12 0 20 KOHTpoJbHas padbora Nel
TEOPETUIECKHUH OTIpOC,
P11, Pa2, WHAWBUIYaJIbHOE
2 | HenpepbIBHOCTD QyHKLIUH PI3 2 2 0 13 JoMarmHee 3axamme Nel,
Tect 1
HHq)(bepeHuHaﬂBHoev . PII1, P2, TEOPETUYECKUH OIpoc,
3 | ucuncnenue GpyHKIUI OXHON 3 9 0 14
o PA3 KOHTpONbHast paboTta Ne2
NIepEMEHHON
[Ipumenenne
i hepeHIanIEHOro TEOpPEeTUUECKUi ornpoc,
HCUYHCIIEHUS K PII1, P2, HWHAUBUYyaJIbHOE
4 2 3 0 20
HCCIEeIOBaHUIO (PYHKINHU U Pa3 noMaiHee 3aganue Ne2,
OCTpOeHHUS Tpaduka TecT 2
yHKIIUU
TEOPETUUECKUH orpoc,
Huddepentuansnoe . P11, PO2, WHAWBUIYaJbHOEC
5 | ucuncnenue GpyHKIUI 4 8 0 14
PJ13 noMaiiHee 3agaHue Ne3,
HECKOJIbKMUX MEPEMEHHBIX
TecT 3
TEOpPEeTUUECKUi ornpoc,
PII1, P2, HWHAUBUYyaJIbHOE
6 | Cranspuoe nose P13 ! 2 0 8 nomaniHee 3ananue Ne3,
TecT 3
Hroro no tadsmmue 18 36 0 89

4.2 Copeprxanue pa3fesoB M TeM JUCUUILVIMHBI (Moayas) aiass ODO

Tema I Ilpeden ¢pynxyuu.

Conepxanuie TeMbl: OKpECTHOCTh TOUKU. E-OKPECTHOCTh TOYKHU. [IpoKkoioTass OKpecTHOCTb
TOUKU. OKpECTHOCTh OECKOHEUHOCTH. € ~-OKPECTHOCTh O€CKOHEUHOCTH. MHOXKECTBa, OrpaHUYEHHbIE
cBepxy U cHM3Y. OrpaHudeHHblE MHOKeCTBAa. IIpuMepbl MHOXKECTB, OTpaHMUYEHHBIX CBEPXY H
CHU3Y, OTPAaHUYEHHBIX MHOKECTB. OTKpPBHIThIE U 3aMKHYThle MHOKecTBa. DyHKIMS, OrpaHUYEHHAs
B TOYKE M Ha MHOXecTBe. llpumepsl (yHKIMI, OrpaHMYEHHBIX B TOYKE W HA MHOXKECTBE.
Heorpannuennsle MHOXecTBa M (pyHKImu. OnpeneneHue mnpenena (yHKIUU. [eoMeTpuyecKuii
cMmblcn npenena (GyHkuuu. CpolcTBa mpezaena (YHKIMU: MpPeesl KOHCTAHTHI, MPENeNbl CyMMBI,
Pa3sHOCTH, NPOU3BENEHHs, YacTHOro AByX (yHKkimil. OnHocTopoHHue mpenensl. OrmnpeneneHue
OECKOHEYHO MaJlol, OTpaHWYEeHHOU, OeckoHe4HO Oonbmion ¢(yHkImA. CBOHCTBa OECKOHEYHO
MaJIbIX M OrpaHUYeHHBIX QyHKIMH. CBA3b MEXy OECKOHEYHO MajJbIMU U OECKOHEUHO OOJIbIIUMHU



¢ynkuusamu. Teopema o 3axaroil mepemenHoil. IlepBblif W BTOpOW 3ameyaTelbHBIC MPEICIBI.
Brruncnenue npeznenos ¢yHKIui. Beruucienne o1HOCTOPOHHUX MpeesioB. PacKkpbiTue pa3inyHbIX
BUJOB HeompeneneHHocTel. beckoHeyHo Mainble (QyHKIMM OZHOTO M TOrO K€ IOpsAJKa.
OKBHUBaJICHTHbIE O€CKOHEYHO Manble (QyHKIMH. beckoHeuHO Manas QyHKIUs Oojiee BBHICOKOTO H
0oJiee HU3KOTO TOPSIKOB, YeM Jpyras OeckoHeuHOo manas (pyHkius. HecpaBHUMBIE O€CKOHEYHO
Masible (yHKIMU. Teopembl 00 HSKBHUBAJICHTHBIX OECKOHEYHO ManbIX (QyHKuusAX. IIpumenenue
CBOWCTB 9KBUBAJICHTHBIX OECKOHEUHO MANBIX ()YHKIIUH K BRIYUCICHHIO MTPEIEIIOB.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTElIbHbIC
TEXHOJIOTUH: CTaHAapTHAas, «MeTo KOONEpaTUBHOTO O0YUCHHUSD).

Bunel camocTosITeNnsHOM MOATOTOBKU CTYACHTOB 10 TEME: MOATOTOBKA K TEOPETUUECKOMY
OIpOCy, MOATOTOBKA K NMPAKTHUYECKUM 3aHATHUSM, IOJArOTOBKA K KOHTPOJBbHOH paloTe, U3ydyeHue
matepuana B C30 (Moodle), moaroroBka k IToroBomy TecTy 1o JTUCIUTUIHHE.

Tema 2 Henpepuvisnocmo ghyHkyuu.

Copnepxanne tembl: Omnpenenenne (QyHKIMU, HEMPEPHIBHON B Touke. CBOMCTBAa (QyHKIUH,
HENPEPBIBHBIX B OAHOM M TOM ke Touke. CyMMa, pa3HOCTb, NPOMU3BEACHHE M YaCTHOE NBYX
HEMpEpbIBHBIX B OAHOH M TOH ke Touke ¢GyHKIMHA. HenmpepbIBHOCTH CHOXKHOW (yHKIHH.
Knaccudpukanus Touek  paspeiBa. Ckadyok (QyHKIMH B TOYKE paspblBa IEPBOroO poja.
Joomnpenenenne (GyHKIMU 10 HEMPEPHIBHOCTU B TOYKE YCTPAaHMMOTO paspbiBa. OnpeneneHue
¢byHKIMH, HETIPephIBHOM Ha oTpeske. MccnenoBanue 3eMEHTAapHbBIX U HE AJIEMEHTAPHBIX (DyHKITHIA
Ha HENPEPBIBHOCTD, YCTAHOBJICHUE XapaKTepa pas3pbiBa. ['eoMeTprueckas HLIIOCTpaLusl.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUM: CTaHAapTHas, «MeTo KOOepaTUBHOIO O0YUYEHHUs».

Buael caMoCTOSITENIbHOM MOATOTOBKU CTYACHTOB II0 TEME: MOATOTOBKA K TEOPETUYECKOMY
OIpoCy, NOJArOTOBKA K MPAKTUYECKUM 3aHATUSAM, BelnonHeHue MJ13, usyuenue marepuana B COO
(Moodle), nmoaroroBka k ItToroBomy TecTy 1o JUCIUILINHE.

Tema 3 Jlugpgpepenyuanvroe ucyucnenue yHkyuii 0OHOU nepemMeHHoll.

Conepkanrie Tembl: OrmpenenieHne MPOW3BOAHOW (QYyHKIMU. [eoMeTpUYeCKUid CMBICI
NpOM3BOIHON (YHKIMHU. YTIIOBOH K03(pduimeHT kacatenbHOl K rpaduky ¢pyHkimu. Ouznyeckuii
cMBICT Tpou3BonHOW ¢yHKuuu. I[IpomsBomHass koHCTaHTH. [Ipom3BomHAs CyMMBI, Pa3HOCTH,
pou3BeNeHus, uacTHoro nByX (yukuuid. IlpomsBognast cnoxHoit ¢ynkuuu. TaGnuia
NPOM3BOJIHBIX ~ OCHOBHBIX  JJIEMEHTApHbIX  (YHKUUIL. CBs3b  HENpEpLIBHOCTH U
muddepenuupyemoctd  ¢yHkiuu. [IpousBonnas cinoxHod ¢yHKuuu. Tabnuuma Mpou3BOIHBIX
OCHOBHBIX 3JeMEHTAapHBIX (QyHKuuid. [Ipon3BoAHBIE BBICHIUX MTOPAAKOB. DU3HUECKUN CMBICT
MIPOM3BOTHOM BTOpOTO Nopsiaka [IponsBoanas GpyHkmu, 3aqanHoi HesiBHO. [Ipon3BOIHBIC BBICIIIUX
MOpsIIKOB (PYHKITMH, 3aaHHOW HesiBHO. Jlorapudmudeckoe nuddepenimupobanne. [IponsBomanas
¢byHKUMH, 3a7aHHOM mapameTpuuyeckd. [Ipou3BOJHBIC BBICHIMX MOPAAKOB (YHKIMH, 33aJaHHOMN
napametpudecku. Teopembl Posuta, Jlarpanxka, Komm, @epma. [IpaBuino Jlonurans. [Ipumenenue
npasuiia JlonuTans K pacKpbITUIO OCHOBHBIX HeomnpeaenéHHocTell. Onpenenenue nuddepenimana
¢ynkuuu. CsoiictBa nuddepennuana (ynkuun. VMuBapuanTHOCTh AuddepeHnnana (yHKIHH.
Huddepenunansl BbICHIMX MOPAAKOB. TeopeMa O CBSI3M CYIIECTBOBAaHUS IPOU3BOJHOW U
muddepennuana GyHKIUN B TOUKE.

@opMBI M METOJBl TPOBEACHUS 3aHATUH 1O TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: cTaHAapTHas, «MeTol KOorepaTUBHOTO O0yUEeHHUS».

Buasl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeME: MOATOTOBKA K TEOPETUYECKOMY
OTIPOCY, TIOATOTOBKA K MPAKTHYECKUM 3aHSATHUSIM, TOJArOTOBKAa K KOHTPOJBHOH paboTte, M3ydeHue
Marepuana B CO0 (Moodle), moaroroka k MIToroBomy TecTy 1Mo JUCIUTIIMHE.

Tema 4 Ilpumenenue oughghepenyuanvbHo2o ucuuUCIeHUss K UCCIEO08AHUID @OYVHKYUU U
nocmpoenus epaguxa GyHkyuu.

Copnepxanne teMbl: Ompenenenue Bo3pacTaroneil (yobiBaromeil) Ha uHTepBaine (QyHKIUH.
WutepBansl MOHOTOHHOCTH (yHKuuu. Heobxogmmoe ycioBHe MOHOTOHHOCTH — (YHKIUH.



JloctaTouHO€ yCIOBHE MOHOTOHHOCTH (DYHKIIMU. DKCTpeMyMbl (yHKIMU. Heobxonumoe ycioBue
sKkcTpemyMa. JIBa JIOCTaTOYHBIX YCJIOBHSI JKCTpemyMa. Touku rmepernOa. Bremykiocts u
BOTHYTOCTh Tpaduka ¢GyHKIMM Ha uHTepBajie. HeoOXoaumoe W JTOCTaTOYHOE —YCIIOBHSI
CYIIECTBOBaHMS TOUYKH meperuba. JlocTaTOYHOE YCIOBHE BBIMTYKIOCTH W BOTHYTOCTH Tpaduka
GyHKIMH. ACUMOTOTHI rpaduka yHKIMHA: BEPTHKAIBHBIC U HEBEPTUKAIIbHBIC. Pa3BEPHYTHIN I1aH
UCCIeOBaHMs (PYHKIIHH. .

@DopMBI M METOABI TPOBEACHHS 3aHATHH TIO0 TeMe, NPUMEHsSEMbIC 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAas, «MeTo/1 KOOIIepaTHBHOT'O O0YYCHHUS.

Bunbl camMocTosSTeNbHON TOATOTOBKU CTYACHTOB IO TE€ME: MOATOTOBKA K TEOPETUYECKOMY
OTpoCy, MOJArOTOBKA K MPAKTHUECKOMY 3aHATHIO, BbionHeHue MJ13, nzyyenue matepuana B CO0
(Moodle), moaroroBka k IToroBomy TeCTy Mo JUCIUILINHE.

Tema 5 Quppgepenyuanvhoe ucuucierue yHKYyuil HeCKOIbKUX NePeMEHHbIX.

Conmepxkanne Tembl: OOmnacth onpeaeneHus (QYHKUUH HECKOJIBKUX IEPEMEHHBIX.
OKpecTHOCTh TOYKM Ha IUIOCKOCTH. OKpPECTHOCTh OECKOHEYHOCTH Ha IUIOCKOCTH. OKpPECTHOCTh
TOYKU B HpocTpaHcTBe. OKpecTHOCTh OECKOHEYHOCTH B IPOCTpaHCTBE. JIMHMU M MOBEPXHOCTH
ypoBHS (QYHKIMHA JBYX M TpEX mepeMeHHbIX. OKpecTHOCTh TOYKH B mpocTpaHcTse. [lpenen
GyHKIMM OBYX U TpEX MEepeMeHHbIX. HempepbhlBHOCTh B TOYKE U B OTPAaHUUYEHHOM 3aMKHYTOM
oOmactu. YactHble mnpupameHus ¢GyHKuud. YacTHbele Mpou3BoAHblEe (QYyHKIMU. YacTHbIE
MPOM3BOJIHBIE BBICHIMX MOpPSIKoB. llonHoe mpupameHue (QyHKIUM IBYX U TPEX MEPEMEHHBIX.
Omnpenenenne mnonHoro auddepeHuuana. Teopema O CBA3M  CYIIECTBOBAHUS  IIOJHOTO
muddepeHnraga M 4YaCTHBIX NPOM3BOAHBIX (QyHKUuH. IlonHble auddepeHnnansl BBICIIMX
nopsiakoB.  JluddepeHnppoBanne CIOXHBIX (QYHKIOHA. DKCTpEMyMBI (YHKIUM HECKOIBKUX
nepeMeHHbIX. HeoOxoauMoe ycinoBue dKcTpeMyMmMa (YHKIMM —HECKOJIBKUX —IEPEMEHHBIX.
JlocTarouHoe ycioBue SKCTpeMyMa (YHKLIMH OByX NepeMeHHbIX. HaunOomnbinee u HauMeHbIee
3HaYeHMs PYHKIMH JBYX EPEMEHHBIX, HEMPEPHIBHON B OrpaHUYEHHON 3aMKHYTOU 00JIaCcTH.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTUH: CTaHAapTHAas1, «MeTo KOONEPaTUBHOTO OOYUCHHUSD.

Buzapsl camMocTOATENbHOM MOATOTOBKU CTYJAEHTOB IO T€ME: MOJArOTOBKA K TEOPETUYECKOMY
OIpOoCy, NOJArOTOBKA K MPAKTUYECKUM 3aHATUSAM, BelnonHeHue /13, usyuenue marepuana B CO0
(Moodle), moaroroBka k IToroBoMy TECTy 1O TUCIHUILTHHE.

Tema 6 Cranspmuoe noie.

Copnepxanue tembl: [lonsrue ckanspHoro noss. Oynknus nois. OnpeneneHye rpagueHTa
byHKIMH, ero reoMmerpuyeckuil cmbici. OnpeaeneHHe IMPOUM3BOAHOM IO HamNpaBieHUIO, €&
reoMeTpruecKuii cMbica. BbIBoa (GopMyssl MpoW3BOAHON MO HampaBieHHI0. Teopema o CBS3M
IpaIne€HTa U MPOU3BOJHOM 110 HAIIPABIEHHUIO.

@opMbl M METOJbl NPOBEACHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: CTaHJapTHAs.

Buapsl camocToATENbHOM MOATOTOBKU CTYJIEHTOB IO T€ME: MOJIrOTOBKA K TEOPETUYECKOMY
OIpocCy, MOATOTOBKA K MPAaKTUYECKOMY 3aHATHUIO, BeinonHeHue MJ13, nsyuenue marepuana B COO
(Moodle), moaroroBka k ItToroBomy TecTy 1o JUCIUILINHE.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3allui JUCHUIIMHBI
(Moay.Jis1)

5.1 Mertoauueckne peKOMeHJAUMH OOYyYAIUMCH MO0 HW3YYEHUI0 JUCHUIUIMHBI W 10
o0ecrneyeHNI0 CAMOCTOATEIBLHOI padoThI

[lpu peanuzanyu JUCHUIUITMHBI (MOIYJS) TPUMEHSETCS JJIEKTPOHHBIA y4eOHBIH Kypc,
pa3MeIEHHBIN B cUCTEME 3JIeKTpoHHOTo 00yueHus (Moodle).
s obecrieueHusi CUCTEMATHUECKOW U PEryasipHON pabOThl MO M3YYCHHUIO AUCUUILIIMHBI U



YCHEIIHOT0 MNPOXOKAEHUS TEKYIIUX U IMPOMEXYTOUHBIX KOHTPOJIBHBIX MCIIBITAHUM CTYIEHTY
PEKOMEHIYETCSI IPUACPKHUBATHCS CIEAYIOLIEro MopsAaKa 00yUeHus:

- CaMOCTOSITENILHO OMPEENIUTh 00beM BPEMEHH, HEOOXOIUMOTO Ui MPOPAOOTKH KasKIOM
TEMBI;

- peryaspHO u3y4aTh KaXIyI0 TEeMy AUCHMUIUIMHBI, HUCHOJb3YS pa3inyHble (HOPMBI
WHANBUAYATbHON pabOTHI;

- COTJIaCOBBIBATH C MPENOJIaBaTEIEM BHU/IbI paOOTHI IO U3YUYEHHIO TUCLUTUINHBI.

[Ipy BBIONHEHUH HMHAWBUIYAIbHBIX JOMAlIHUX 3aJaHUIl HEOOXOIMMO HCIONb30BATh
TEOPETUYECKH MaTepHal, JefaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBbI, CBOWCTBA, (hOPMYIIBI U
np. Pemenne N/I3 BoimosHsAETCS MOAPOOHO M COAEPKUT HEOOXOIUMBIE MOSICHUTENbHBIE CCHUIKH.

CaMocTOATeIbHOCT, B y4eOHOW paboTe CHocoOCTBYET pPa3BUTHUIO 3aMHTEPECOBAHHOCTH
CTYJIEHTa B U3y4aeMOM MaTepHalie, BHIpadaThIBACT Y HETO YMEHHE U TOTPEOHOCTh CaMOCTOSITEIHHO
MOJTy4aTh 3HAHUS, YTO BEChbMa Ba)KHO IS CIICLIMAJIMCTA C BBICIIUM 00pa30BaHUEM.

Llenpio caMOCTOSATENIBHOW PabOThl CTYIEHTOB SIBJSIETCS OBNAJACHUE (PYyHAaMEHTAIbHBIMHU
3HAaHUSAMH, Mpo(ecCHOHATbHPIMM YMEHUSMU U HaBBIKAMU JIEATEIBHOCTH O MPOQPUIIIO, ONBITOM
TBOPUYECKOMH, UCCIIEI0BATEIbCKON ACSITENEHOCTH.

CamocrosTenbHas paboTa CTyAEHTa BKJIIOYACT CJEAYIOIIUE BH[BI, BBIIOJIHIEMbIE B
cootBercTBUU ¢ ®PI'OC BO u pabounm yuyeOHbIM IIaHOM:

- ayIuTOpHas caMocTosiTeNbHas paboTa CTyIdeHTa MOJA PYKOBOJICTBOM M KOHTPOJIEM
npenogaBaTens Ha JieKUMU. [Ipu mpoBeneHUMM MNMpaKTUUECKUX 3aHATHSAX HpuMeHsiercs «Metox
KOOTIEPATUBHOTO OOyUYeHHUs»: CTyIACHThI paboTaloT B Manblx rpynmax (3 — 4 uyen.) Hajg
VMHAVBUAYAJIbHBIMU 3a/laHUSIMU, B IIPOLIECCE BBIMOIHEHMSI KOTOPBIX OHU MOTYT COBELIAThCs APYT K
npyry. IlpenonaBarens, B cBOIO ouepenb, HaOIMOHaeT 3a pabOTON MajiblX TpyHN, a TakkKe
MOOYEPETHO PA3bSICHSIET HOBBIM YUYEOHBIH MaTepuall MalbIM TpYIIaM, KOTOpbIe 3aKOHYWIN
paboTaTh HaJ MHAUBHYyAbHBIMH 33IaHUSMU TI0 MIPEABLAYIIEMY MaTepUaty;

- BHEayAMTOpHas CaMOCTOSTeIbHas padoTa CTyIEHTa: HU3Y4YEHHE TEOPETUYECKOTO
MaTepuaia, MOAroTOBKAa K ayTUTOPHBIM 3aHATHAM (JIEKLIHS, MPAKTUYECKOE 3aHATHE, KOHTPOJIbHAsS
paboTa, TeCTHpOBaHHWE, TEOPETHUYECKUI  OMpOC), JIOTMOJHUTENbHBIC 3aHATHSA, TEKYyIIHe
KOHCYJIbTAI[UH 110 AUCLHUIIINHE.

B kauecTBe camocTOATENbHOM pabOTHI MpennojiaraeTcss M3y4eHHE HEKOTOPBIX pa3ziesioB
JUCIUIINHBL:

- «luddepenunanbHoe ucuucieHue QYHKIUN OJHOW MEepeMEeHHOI» (ompereneHue
npou3BoHON pyHKIMH. ['eoMeTprudeckuil CMbICT MPOU3BOJHON (QYHKIMU. YIIOBOW k03 duiimeHt
KacatenbHOW K Tpaduky (yHkmuu. Ou3ndeckuil cMbica mpou3BogHON (QyHkiuu. [IpomsBomHas
KOHCTaHTBL. [Ipom3BoAHasi CyMMBI, pa3HOCTH, TMPOU3BEACHUS, YACTHOTO JBYX (DYHKIIHIA.
[TpousBomHas cinoxkHOi (GyHKUMHU. Tabnuia MPOM3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHH.
[Tpon3BoHBIEC BRICIINX MOPSAAKOB. DU3HUECKUI CMBICI TPOU3BOIHOM BTOPOTO TOPS/IKA);

- «llpumenenune nuQQepeHINaTBHOTO HUCUUCIECHUSI K HCCIEAOBAaHUIO (QYHKIMU U
noctpoeHus rpaduka QyHKuuu» (ompeneneHue Bo3pacraromeil (yObIBaromieil) Ha HWHTEpBaJe
byukiun. MHTEpBaisl MOHOTOHHOCTH GyHKIMH. HeobxonnMoe yciaoBre MOHOTOHHOCTH (DYHKIIMU.
JlocTatouHoe yclioBHE MOHOTOHHOCTH (YHKIMHU. DKCTpeMyMbl ¢pyHKuuu. Heobxonaumoe ycioBue
IKCTpEMyMa).

KoHTponb ycmeBaeMOCTH OCYIIECTBISETCS B COOTBETCTBHM C PEUTHHIOBOM CHCTEMOM
OLICHKU 3HaHMU cTyfaeHToB. OleHKa Mo AucHUIUIMHe ompenensercs mo 100-0anbHoM mmKame Kak
cymMma OanioB, HaOpaHHBIX CTYJACHTOM B pe3yisrare paboThl B CeMeCTpe: 00s3aTeIIbHBIMU
OasyiaMH OLIEHUBAETCS MMOCELICHNE JIEKIIMOHHBIX 3aHATHH, paboTa Ha MPaKTHUECKUX (CEMUHAPCKUX )
3aHATUSX, TEOPETUYECKUM OMpPOC, TECThl, BBHINOJHEHHUE KOHTPOJbHBIX pabot, W3,
MPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM.

Pacnpenenenue 6amioB 10BOJUTCA A0 CTYACHTOB B Hayajle CEMeCTpa.

Y4eOHBIM MJIaHOM IPETyCMOTPEHBI KOHCYJBTAllUU, KOTOPbIE CTYAEHT MOXKET MOCeaTh 1o
YKEJTaHUIO.

[Tpu peanu3anuy AUCHUILTUHBI (MOJTYJIsl) IPUMEHSETCS AIEKTPOHHBIN Y4eOHBIN KypC,
pa3MeIEHHBIN B CUCTEME AIEKTPOHHOTO 00y4ueHust Moodle.



5.2 OcobeHHocTH OpraHu3anuu oﬁyqe}ma i JUl ¢ OrpaHHY€HHBIMH BO3MOKHOCTAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 00YJAFOIIIUMCS U3 YUCIIA JIUII C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U
WHBAJIKOB (TI0 3asBJICHUIO0 00YUaIOIIErocs) MPeoCTaBIsIeTCs yueOHass nH(OpMaIis B TOCTYITHBIX
dbopMax ¢ yueToM UX UHIWBUIYaATbHBIX ICUXO(PU3UIECKUX OCOOEHHOCTEH:

- JUISL JIUI] ¢ HapYUICHUSIMH 3PEHUs: B NeYaTHON (opMe yBEITHUEHHBIM mpudToM; B Gpopme
3JIEKTPOHHOT'O JIOKYMEHTA; VHJUBUYyaJIbHbIE KOHCYJIBTall1 c IIPUBJICUCHUEM
TU(IIOCYpIOTIEPEBOUNKA; MHIMBUAYAIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- Ui JIUL ¢ HApYIIEHUsIMU CllyXa: B Ie4aTHOM (opme; B hopMe 3JIEKTPOHHOTO JOKYMEHTA;
VHUBUYaJIbHbIE KOHCYJIBTALMU C IPUBJICYEHUEM CYPAONEPEBOAUNKA; HHANBUAYAJIbHBIE 3a1aHUA,
KOHCYJIbTallu! U JIp.

- ISl TUI] C HapyUICHUsIMHU OTIOPHO-ABUTaTEIBHOTO ammnapara: B ne4atHoi gopme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; NHIUBUyaJIbHBIC 3a/1aHHs], KOHCYJIbTAlUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIl MPOBEAEeHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ tpeboBanusMu PI'OC BO nns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TEPCOHAJIBHBIX JOCTHKEHUM IJIaHUPYeMbIM pe3yibraraM oOOy4eHHs I10
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEAEIAIOIUE MPOLETYpPhl OLICHUBaHUs 3HAHUM, YMEHUH M HAaBBIKOB,
a TaKkKe KPUTEPUM U I0Ka3aTeld, HEOOXOAUMbIC Ul OLIEHKM 3HAHWN, YMEHMH, HABBIKOB U
XapaKkTepU3yIoIlue ATarbl (OPMUPOBAHUS KOMIETEHUUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTanieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpPMAIMOHHOE o0ecnevyeHre JUCHUIIHHBI (MOTYJIs)

7.1  Ocnoenaa numepamypa

l. KysnemnoBa O.C., KupcanoB M.H. Maremartuuyeckuii ananu3. COOpHUK 3adad H
pelIeHnii ¢ npuMeHeHneM cuctembl Maple : YuebHoe nocodue [DnexTponHsiid pecypc] : Madpa-M
, 2021 - 375 - Pexxum noctyma: https://znanium.com/catalog/document?id=364613

2. MaremaTtnueckuii ananus : YuebHnoe nocoodue [nexkrponnsiii pecypce] : HUL] MHDPA-
M, 2021 - 502 - Pexxum moctyma: https://znanium.com/catalog/document?id=368732

3. Iarue B. JI., CoxonoB A. B. MATEMATUYECKUI AHAJIN3. BA3OBLIE
[TOHSATHUS. YaebHOE OcoOUe 1S By30B [DNEeKTpOoHHBIN pecypc] , 2020 - 245 - Pexxum goctyma:
https://urait.ru/book/matematicheskiy-analiz-bazovye-ponyatiya-451404

4. unages B. C. AUDODPEPEHIIMAJIIbBHOE U MHTET'PAJIBHOE NCUUMCJIEHUE.
Y4yeOHUK M NpaKTHUKyM A By30B [ODnekTpoHHBIH pecypc| , 2020 - 212 - Pexum nocryna:
https://urait.ru/book/differencialnoe-i-integralnoe-ischislenie-453124

7.2 /lononnumensnasa tumepamypa

1. Antunosa U.A., Baiinmrein WU.U., 3eikoBa T.B. Maremarudeckuii anann3. Yacte 1 :
YyebHoe mocobue [DnexkTponHblid pecypce| : Cubupckuii Gpenepanbubiii yauBepcuTeT , 2018 - 196 -
Pexxum noctyna: https://znanium.com/catalog/document?id=342149

2. Awnrtunosa U.A., Baiinmreiin 1.U., 3eikoBa T.B. Matematnueckuii ananu3s. Yacte 11 :
YuebHoe nocobue [DnekTpoHHbIH pecype] : Cubupckuit ¢penepanbubiil ynusepcurer , 2018 - 188 -
Pesxxum noctyna: https://znanium.com/catalog/document?id=342150

3. Kyty3oB A. C. MaTtemaTu4eckuii aHaiIW3 : TEOpHs MPEACNIOB : yuyeOHoe mocolue
[OnexTponnslii pecypc] - MockBalbepnun : upexkr-Memua , 2017 - 152 - Pexxum npocrymna:



http://biblioclub.ru/index.php?page=book red&id=471821

4. Matematnueckuil aHaiau3: COOPHMK 3ajlad C pelleHusMU : YyeOHoe mnocobue
[OnextpoHHbIi  pecypc] : HHUII HWH®PA-M , 2018 - 164 - Pexum pocryna:
https://znanium.com/catalog/document?id=309284

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KI0YaAA npogheccuonanvHvle 0azl OAHHLIX U UHOOPMAUUOHHO-CHPABOYHDbBLE
cucmemsl (npu HeobX00UMOCmMU):

1. EnnHoe okHO nocTyma K MH(POPMAMOHHBIM pecypcaM. Marematuka U
MaTemaTtrueckoe oopazoBanue (http://window.edu.ru)

2. Marematnueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)

3.  OOpazoBaTenbHBII MaTeMaTHYEeCKUH caT Exponenta.ru ajis CTYICHTOB, U3yYaroIINX
BBICIITYIO MaTeMaTHKY, U JUIs mpenoaaBateneii maremaruku (http://old.exponenta.ru)

4. Cuctema snexkrponHoro ooyuenus BI'VOC (http://edu.vvsu.ru)

5. OBC KoncynbranT ctynenta (www.studentlibrary.ru)

6. OnexkTpoHHas OMOMMOTEYHasi cUCTeMa «YHUBEPCHUTETCKas OHONIMOTEeKa OHJIAMH» -
Pexxum moctyma: http://biblioclub.ru/

7. OnexktponHass OubOnuoteunas cucreMa ZNANIUM.COM - Pexum poctyma:
https://znanium.com/

8. DNeKTpOHHO-OuOIMoTeuHass cuctemMa m3garenbcerBa "FOpait" - Pexxum pocryna:

https://urait.ru/

9.  Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHbIX - Pexum
noctyna: http://oaji.net/

10. [Ipesunentckas Oubnmoreka wuMm. b.H.Enmpiuna (6a3a gaHHBIX pa3IHYHBIX
npodecCHOHANIBHBIX o0nacTei) - Pexxum nocryma: https:// www.prlib.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrnedyeHrne IUCHMILUIMHBI (MOAYJs) W IepevYeHb
HH(POPMALMOHHBIX TEXHOJOTHIi, HCIIOJb3yeMbIX NPH OCYLIECTBJEHUH 00pa30BaTEeIbHOIO
npouecca no JMcuuIinae (MoayJ10), BKJIOYasi nepedeHb MPOrpaMMHOro odecredeHust

OcHOBHOE 000PYI0BAHUE:

- Mynbsrumenuiinas TpuOyna E-Station S
- Mynerumenauitabiii npoextop Ne3 Casio XJ-M146
- IIpoexTop Ne 1Epson EB-480

IIporpamMmHO€e 0OEeCIIEYEHHE:
- Microsoft Office Professional Plus 2013 Russian
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1 Ilepeyens ¢popMHupyeMbIX KOMIIETEHIIHI

Kon u ¢popmynupoBka

MOJICTUPOBAHMUS, TEOPETUICCKOTO U
AKCIEPUMEHTAIEHOTO
HCCIeI0BaHUs B

poheCCHOHATBLHOM JIESITEILHOCTH

Hazpanue OIIOII BO, Kon u hopmynupoBka HHAMKATOPA JOCTHXKEHHS
COKpAILlEHHOE KOMITETEHIINN KOMIICTCHITHA
09.03.03 OIIK-1 : CnocoOeH mpUMEHSTh OIIK-1.1B : ObnamaeT MaTEeMaTHYCCKOM
((HpI/IKJ'IaI[Haﬂ €CTCCTBCHHOHAYYHBIC U KyHBTypOfI U CUCTCMHBIM MBIIIJICHUEM,
nH(OPMATHKA» 0OIIeMH)KeHEPHBIE 3HAHUS, METOABI | MO3BOJISIIOIIMMHE B TPO(ecCcnoHATbHOM
(b-ITN) MaTeMaTH4YEeCKOTO aHaIu3a U JIeSITENIbBHOCTU MCIIO0JIb30BaTh MaTeMaTHYECKHE

METOJBI 1 HHCTPYMEHTHI ISl TPOBEACHUS
KPUTHYECKOTO aHAJIHM3a CUTYAIHiA,
MOJIEJTUPOBAHUS U POTHO3UPOBAHUSI PA3BUTHUS
MIPOLIECCOB U SIBJICHUHN

Komnerenmus cuutaercs chopMUpOBaHHON Ha TAHHOM dTare B cliydae, €Cliu
MIOJTYYCHHBIC PE3YJIbTaThl 00YyUCHHS MO JUCIUIUIMHE OICHEHBI MTOJIOKUTEIBHO (IUara3oH
KPUTEPUEB OIICHUBAHWSI PE3YJIFTATOB O0YUEHUS «YAOBIECTBOPUTEIIBHOY, «XOPOIIIOY,
«OTIIUYHOY). B citydae OTCYTCTBHSI TOJIOKUTEITFHON OLIEHKH KOMITETCHIINS Ha JJAHHOM dTarie
CUHMTACTCSI HECPOPMUPOBAHHOM.

2 Iloka3aTreyid OlleHUBAHUSA IUVIAHUPYEMBIX Pe3yJbTaTOB 00y4YeHUsI

Komnerenuus OIIK-1 «CnocoOeH NpUMEHATh €CTECTBEHHOHAYYHBIE U
0O0IIeNH)KEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOJIEIMPOBaHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMUS B MPO(ECCHOHAIBHOM A TETHHOCTI

Ta6ymma 2.1 — Kputepuu OlleHKH WHIMKATOPOB JIOCTHKEHUSI KOMITCTCHIIMH

PesynbTarel 00yueHus MO AUCIHUILTHHE
Konx u popmynupoBka
(bopwmymp Kpurepun onieHrBaHus
WHAWKATOpa TOCTIKEHUS Ko
A Tun pe3ynbTaToB 00yUYeHUS
KOMIICTCHITNH pes- Pesynbrar
pes3- Ta
Ta
OIIK-1.1B : ObGnagaet OCHOBHBIX IIOHSITUN, METOIOB
MaTeMaTHYeCKON KyJIbTypoit PII MaTeMaTHUeCKOTO aHallu3a U | - IPaBUIBLHOCTh OTBETA MO
U CHCTEMHBIM MBIIIICHUEM, 1 3HaHWe | UX MPUMEHEHHE B COJIEPIKaHUIO 3a/IaHUS; -
TTO3BOJISIIOIIMMH B npodecCHOHaTBFHON MTOJTHOTA ¥ TITyOMHA OTBETa
po¢eCCHOHATBFHON JISSTEIIBHOCTH
JISATSIIBHOCTH HCITOJIb30BaTh YMCHHUE peliaTh CTaHIapPTHBIC
TIPUMEHSTh METOIBI
MaTE€MaTU4YE€CKUE METOIbI U P | Ymenu 3a/1la4y Kypca, OCHOBHbIE
MaTEeMaTHYECKOTO aHATN3a
WHCTPYMEHTBI JIJIS 2 e THUIIBI KOTOPBIX pa30ouparoTcs
TIPH PEIICHUH 3a]1a4
MPOBEICHUSI KPUTHUECKOTO HA MPAKTHYCCKUX 3aHITHIX
aHaJln3a CUTyaluu, HCIIOJIH30BaHNSI OCHOBHBIX BJIAJIeeT HABBLIKAMH BEIGOpA
MOJCIUPOBAHNS U Pl MOHATHH, HOPMYIT I METOZOB (bopMyI, METOJIOB 1 p
NPOTHO3UPOBAHUA PA3BUTHA 3 HaBpixk | MaTeMaTHueckoro aHaiusa I : BH}JIH)’HOFO HOX01a K
nponecCoB U SABJICHUM IIPU CaMOCTOSTEILHOM P
pELIeHHIO 3a1a4u
pelieHnt 3a1a4y

TaGnuua 3amonHseTcst B COOTBETCTBUU C pa3zienoM 1 Pabodeit mporpaMMbl AUCHUTUINHBI

(Moyst).

3 IlepeyeHb OLEHOYHBIX CPEACTB

Ta6ymia 3 — [lepeyeHb OIIECHOYHBIX CPEACTB MO TUCHHUTIINHE (MOJIYIIIO)

pe3ynbTaThl 00yUYEHUS

KonTtponupyemsle iaHHpyeMble

KonTponupyembie TeMbl

HanMeHoBaHHE OLIEHOYHOI'O CPEICTBA
npencrasieane ero B ®OC

JUCIUATIIINHBI

IIpomesxyTounast

Tekymuid KOHTPOJIb

3HaHHE : OCHOBHBIX
[OHATHH, METOLOB

P/l

1.1. Ilpenen GyHKIMH

Teopetnueckuit
ompoc

Tect




MaTEMaTH4ECKOTO 1.2. HenpepbIBHOCTH Teopernueckuit Teer
aHaNM3a 1 UX PyHKLIMK orpoc
MIPUMEHCHNUE B
p . 1.3. Iuddepennansroe .
podecCHOHANBHOMN . Teopernueckuii
HCUHUCIICeHUE (DYHKIUH Tect
JEATebHOCTH - . orpoc
OJTHOM epeMEHHOM
1.4. IIpumenenue
mddepeHnnansHOTO
HCYUCIICHUSA K Teopernueckuii Tecr
ucclieoBaHui0 QYHKIIMK | ompoc
¥ TIOCTpOCHUs Tpaduka
GhyHKIH
1.5. IuddepennuansHoe .
Auddeper N TeopeTnueckuii
HcUUCIIeHne (QyHKIUH OIDOC Tecr
HECKOJIBKUX ITEPEMEHHBIX P
Teopernuecknit
1.6. CxanspHOe moje p Tect
OIIpoC
P12 YMeHue : npuMeHsITh LTI KonTponbHas T
.1. Ilpenen dyHKIMN ecT
METOABL peA (by a pa60Ta
MaTeMaTH4eCKOro 12 H -
.2. HempepbIBHOCTH H/IMBULyaJbHOE
aHajau3a IpU PEILCHUU o pep JUHBHILY Tect
HKI[HH OMaITHee 3aJaHue
3agadq YHKI A -
1.3. TuddepennnansHoe
Andbdep . KontponbHas
HCUUCIICHUE (DYHKIUH Tect
o . pabora
OJTHOM epeMEHHOM
1.4. IIpumenenue
mddepeHnnansHOTO
WCUYHCIICHUS K WunuBuayansHoe Teer
UCCIIEJIOBaHUI0 QYHKIMU | JOMalHee 3aaHnue
¥ TIOCTpOeHus rpaduka
byHKITIN
1.5. Mucddepennuansroe
Hudpdepenu N WNunuBuayansHOE
HcuucieHue QyHKIUH Tecr
JIOMaIlHee 3aJaHne
HECKOJIbKUX ITEPEMEHHBIX
WnnuBunyansHOE
1.6. CxanspHOe moje e Tect
JIOMAIIHee 3aJaHNe
P13 HaBpIk : ncrnonb3oBanus KoHTpobHas
OCHOBHBIX TIOHATHIi, 1.1. Ipenen dynkuuu pabota Tect
(dhopMys 1 METOJIOB
MATEeMaTHIECKOTO 1.2. HenpepeIBHOCTB WnnusunyansHOe Tecr
aHaIM3a py ¢byHKINH JIOMaIlHee 3aJaHne
CaMOCTOATENBHOM 1.3. Jlupdepennuanpuoe KOHTPOIbHas
penreHnn 3a1aq ucumciaeHue QyHKIHA a60Tpa Tect
OJIHOH NepeMEHHOU P
1.4. IIpumenenne
QG pepeHIHaTBHOTO
HCUUCIICHUS K WnnuBunyansHoe Teer
HCCIIeIOBaHNIO GYHKIMM | JoMalHee 3a1aHue
U rocTpoeHus rpaduka
GbyHKIMU
1.5. Inddepennunansroe
Hudpdep N WnauBuayanbHOE
HCUUCIICHNE (DyHKITH Tect
JIOMaIlTHee 3aJaHne
HECKOJIBKUX TIEPEMEHHBIX
WNuauBuayansHOE
1.6. CxanspHoe nosne FHBHILY Tect

JOMAIIHEC 3aJaHUC




4 Onucanue Npoueaypbl OLeHUBAHUS

KauectBo copMHpOBAaHHOCTH KOMIICTCHIIMHA Ha JIAHHOM JTalle OIICHUBACTCSA II0
pe3ylbTaTaM TeKYIUX U MPOMEKYTOUHBIX aTTeCTAllMi MPU TOMOIIHM KOJMYECTBEHHOUW OIICHKH,
BBIpOKCHHOW B Oaymax. MakcumanbHas cyMMa OaioB MO JUCHUIUIMHE (MOAyJto) paBHa 100

Oayuiam.

Bun yuebnoii
JESATEIIbHOCTH

Jlexun

[IpakTnueckue
3aHATHS

CamocrosiTenpHa
s pabora

C20

[IpomexyTouHnast
aTTecTanus

Htoro

OreHOYHOE CpE€ACTBO

Teopernueckun | KoHTpoOJBHBI Tectbl 3 PaGoray | Ilocerienu Htorobl
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Cymma 6amioB, HaOpaHHBIX CTYACHTOM I10 BCEM BUAAM Y4eOHOM NESTEIIbHOCTH B paMKax
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XapakTepuCcTHKa KadecTBa ChOpMUPOBAHHOCTH KOMIIETEHIINT

ot 91 mo 100

«OTJIAYHO»

CTyneHT IeMOHCTPUPYET CPOPMUPOBAHHOCTDh NUCHUTUIMHAPHBIX KOMITCTEHIIHIA,
00HapYKMBAET BCECTOPOHHEE, CUCTEMATHYCCKOE U TIIyOOKOE 3HaHWE YYCOHOTO
MaTepuana, YCBOWJI OCHOBHYIO JIUTEpaTypy W 3HAKOM C JIOTIOJHUTEJIBHOMU
JIUTEPATYPOli, PEKOMEHJOBAHHOW MPOrpaMMOi, yMEET CBOOOJHO BBIMOIHSITH
IpaKTUYECKUE 3aJaHMs, MPEAyCMOTPEHHBIE NPOrpaMMON, CBOOOAHO ONIEpUPYET
NpUOOPETCHHBIMH 3HAHMAMH, YMEHHSIMH, @PUMEHAET HX B CHTYaIHIX
MTOBBIIICHHOM CJIO)KHOCTH.

ot 76 10 90

«XOpOUIO»

CTymeHT AeMOHCTPHPYET CHOPMHPOBAHHOCTH THCIHUILIMHAPHBIX KOMIICTCHIINIL:
OCHOBHBIE 3HAaHUs, YMEHHS OCBOCHBI, HO JJOIIyCKAIOTCSl HE3HAUUTEIIBHBIC OIIHOKH,
HETOYHOCTH, 3aTPyJHEHUS IPU aHATUTUYECKUX ONepalUsX, epeHOCe 3HAHUU U
YMEHUIl Ha HOBbIC, HECTAHJAPTHbIC CUTYaLUH.

ot 61 10 75

«YOOBJICTBOPUTEIIBLHO»

CTyZAeHT AeMOHCTPUPYET CHOPMHUPOBAHHOCTD TUCHUIUIMHAPHBIX KOMIIETCHIUI: B
X0/ KOHTPOJNBHBIX MEPONPHUATHH MOMyCKAIOTCS 3HAYMTEIbHBIE OMINOKH,
MIPOSIBIIAETCS OTCYTCTBHE OTIEIBbHBIX 3HAHWH, YMEHMH, HABBIKOB IO HEKOTOPBIM
JUCLUIUIMHADHBIM ~ KOMIICTEHLUAM, CTYJEHT HUCHBITBIBACT  3HAYUTEIbHBIC
3aTpyJHEHUS NPH ONEPUPOBAHUYU 3HAHMAMU M YMEHMSAMH IIPU MX IIEPEHOCE Ha
HOBBIE CUTYallUH.

ot 41 1o 60

«HCYHOOBJIETBOPUTECIIBHO
»

VY crynenTa He chHOPMHUPOBAHBI JAUCIMIUIMHAPHBIC KOMIICTCHIIMH, MPOSIBISCTCS
HEJIOCTATOYHOCTh 3HAHUH, YMCHUMN, HABBIKOB.

ot 0 mo 40

«HEYAOBIETBOPUTEIHHO
»

JlucuuninHapHbIe KOMIIETEHIMH HE ChopMHUpOBaHbI. IIposiBisieTcs moiaHoe Miu

MIPAaKTUYECKH MOJTHOE OTCYTCTBHE 3HAHUI, YMEHHUH, HABBIKOB.

5 IlpumepHbIe OlIeHOYHbIE CPEICTBA

5.1 IlpumepHBIii NepevyeHb BOPOCOB MO TeMaM

Bompocs! no Temam

K Temam 1-2:
1.Yto Ha3pIBaeTCA OKPECTHOCTHIO TOUKHU?

2.Yto Ha3bIBaeTCA € - OKPECTHOCTHIO TOUKHU?

3. Kakue MHO>KeCTBa Ha3bIBAIOTCSl OTPAHUYEHHBIMU CBEPXY, CHU3Y?

4. Kakue MHOXeCTBa Ha3bIBAIOTCSI OTPAaHUYEHHBIMU?

5. Uto Ha3bIBaeTcs (hyHKIMENH?

6. Uto Ha3bIBaeTcs 001acThIO onpeeneHus GpyHkunn?




7. KakoBbl c11oco0bI 3a1aHust PYHKIUU?
8. Uto Ha3bIBaeTcs rpaukoM QyHKIHEH?
9. latp onpeneneHue npeaena GyHKIUU PH X—>+o0.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
TTOPSIIKOB.
26.

Jlatb onpenenenue npeaena GyHKIUN Ipyu X—-o0.

Jlate omnpenenenue npeaena GpyHKuuu npu x— a-0.

Hatb onpenenenue npenena GyHkuuu npu x— a+0.

Jlatb ompenenenue npeaena GyHKIUU Mpu X— a.

Kaxue @pyHk1MM Ha3bIBAIOTCS OTpaHUYEHHBIMU IPU X— a?

Kakue ¢pyHKIMN Ha3BIBAIOTCS OTPaHMYCHHBIMH B HEKOTOPOii o0actu D?
Kaxkune dhynkmmm HazpBatoTCst 06CKOHEUHO MaJIBIMU?

Kakue ¢pyHk1Mn Ha3bpIBatoTCSl OECKOHEYHO OOJIBIIMMHU?

KaxoBbI cBOMCTBA OECKOHEYHO MaJIBIX (DYHKITHIA?

CBsi3p MEX Ty OECKOHEYHO MAJILIMH U OECKOHEYHO OONBIIMMH (DYHKIIHUSIMU.
[lepeuncnuTth cBOMCTBA MPEIETIOB.

CdhopmynupoBaTh NEpBbIi 3aMedaTeNbHbIN Mpeer.

CdopmynupoBatb BTOPO 3aMedaTeIbHBIN TTPEIeCII.

Jaiite onpezeneHre 6€CKOHEUHO MaNbIX (DYHKIUH OJJHOTO M TOTO XK€ MOpsaKa.
JlaiiTe onpeseneHre SKBUBAICHTHBIX 0ECKOHEUHO MaJIBIX (PYHKITUH.

Haiite onpeneneHne 0eCKOHEYHO Majol (QyHKIUHN Oojee BBICOKOTro, 0ojiee HU3KOTO

Cdhopmynupyiite TeopeMbl 00 SKBUBAICHTHBIX OECKOHEYHO MaNbIX (DYHKIIUAX.

K Teme 3:

—
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. JlaTp omnpeneneHre HenpepbIBHOCTH (PYHKIIUH B TOYKE.

. ChopmynupoBaTh cBOMCTBa (PyHKLNMN, HEIPEPHIBHBIX B TOUKE.
. Kakas Touka Ha3pIBaeTcs TOUKOM pa3pbiBa 1-ro poxa?

. Kakast Touka Ha3pIBaeTCsl TOUKOM pa3pbiBa 2-ro poaa?

. Kakas Touka Ha3pIBaeTCsd TOUKON yCTPaHUMOIO pa3pbiBa’?

. Uto Ha3bIBaeTCs CKauyKoOM rpaduka QyHKIUu?

. Kakas ¢pyHkuus Ha3pIBaeTCsl HEMPEPHIBHOW Ha OTpe3ke?

. [lepeuncnuth cBONCTBA (PYHKIIHI, HEIPEPHIBHBIX HAa OTPE3KE.

. Uro Ha3bIBaeTCs NpUpalleHUeM apryMeHTa’?

10.
11.

Yro Ha3pIBaeTCA MpHpamnieHneM QyHKIuu?
ChopmynupoBaTh BTOpOE ONpeieIeHue HEMTPEPHIBHOCTU (PYHKIINH.

K Teme 4:
1. Yto Ha3bIBaeTCs MpUpanieHueM aprymeHTa’?
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GyHKIIH.

10.
11.
12.
13.
14.
15.
16.
17.

. Uro Ha3bIBaeTcs mpupamieHueM QyHKIuu?

. Kak Has3pIBaeTcs onepanus HaXx0KJI€HUS IPOU3BOAHOMN?

. Uto Ha3pIBaeTCs MPOU3BOIHON (HYHKIIMH B TOUKE?

. KakoB reomerpuyeckuii CMbICI TPOU3BOIHON (DYHKIIUU B TOUKE?
. UeMy paBHa IpOU3BOHAS CYMMBI IBYX (DYHKIMN?

. UeMy paBHa NpoOM3BOHASI YACTHOTO ABYX (DYHKIHI?

. UeMy paBHa IpOM3BOHAs MPOU3BEACHUS IBYX (DYHKIMN?

CoopmynupoBarh TeopeMy O CB3M JIU(B(EpPeHIUPYEMOCTH M HENPEpPhIBHOCTU

Kakas ¢pyHKIMS Ha3bIBaeTCs CIIOKHON?

CdopmynupoBaTs TEOPEMY O MPOU3BOIHON CIOKHOU PyHKUINU.

Kakas ¢yHKIMS Ha3bIBa€TCS CTENIEHHO- MTOKa3aTeIbHOM?

B kakux ciayyasx npumensiercs jgorapudmuyeckoe nuddepeHirpoBanue?
Kakas ¢yHKIMs Ha3pIBaeTCs 3a1aHHON HESIBHO?

Kak Haxonutcs npon3BoaHas pyHKUINH, 3aJaHHON HESIBHO?

Kakas ¢yHk1ms Ha3piBaeTcsi 0OpaTHOM?

CdopmynupoBaTs TEOpEMY O MIPOU3BOIHON 00paTHON (HYyHKIMH.



18. Kak HaxoauTcst mpou3BogHast (GyHKIMH, 33JaHHONW apaMeTpUIecKu?

19. lats onpenenenne nuddepenmnurana GyHKIHn.

20. B yem 3axitoyaeTcsi reOMETpUUYECKH cMbIch quddepeHnnana GyHKIun?

21. ChopmynupoBaTh TEOpPEMY O CBSI3M MEXIy CyIIeCTBOBaHHEeM muddepeHnuana u
CYILLIECTBOBAaHUEM IIPOU3BOIHOM.

22. Ilepeuncnuthb cBoiicTBa nuddepeHimana.

23. CpopmynupoBaTh TeopeMy o quddepeHnane CioxHoN QyHKIHH.

24. IIpaBuno Jlonurans.

25. ChopmynupoBaTh TeopeMbl 0 AU PepeHIUpyeMbIX QyHKIUIX.

K Teme S:

1. Kakas ¢pyHKIUS Ha3bIBaeTCs BO3pacTarolleil Ha HHTepBaie?

2. Kakas ¢pyHk1us Ha3bIBaeTcsl yObIBaroIie Ha MHTepBase?

3. Kakast Touka Ha3bIBaeTCsl TOUKON MakcumMyma?

4. Kakas Touka Ha3bIBa€TCA TOYKOM MUHUMYyMA?

5. UTo TaKoe TOUKH HKCTpeMyMa GYHKIUU?

6. ChopmynupoBaTh HEOOXOIUMOE YCIIOBHE BO3pacTaHus (DYHKITUU HA MHTEPBAJIC.

7. ChopMyarpoBaTh JOCTATOUYHOE YCIOBUE BO3pACTaHUs (PYHKLMHU Ha UHTEpBAJIE.

8. ChopmynmrpoBaTh HEOOXOAUMOE YCIOBHE YObIBaHUS (DYHKITUU HA MHTEPBAJIE.

9. ChopmynupoBaTh JOCTATOUHOE yCIOBHUE YObIBaHUS (DYHKLIMU HAa UHTEpBAJIC.

10. ChopmynupoBaTh HEOOXOIUMOE YCIOBHE CYIECTBOBAHMS dKCTpeMyMa (yHKIIUHA B
TOUKE.

11. ChopmynupoBaTh JAOCTATOYHOE YCIOBUE CYLIECTBOBAHUS JKCTpEeMyMa (PYHKIHMU B
TOUKE.

12. CdopmynupoBaTh JOCTAaTOUYHOE YCIOBHE CYIIECTBOBAHMS IKCTpeMyMma (yHKIHUH,
OCHOBAHHBIN HA 3HAKE€ BTOPOU POU3BOIHOM.

13. Kakas ¢yHKIMS Ha3bIBaeTCs BBHITYKJION Ha MHTEpBase?

14. Kakast pyHKIHMsI Ha3bIBaeTCs BOTHYTOW Ha MHTepBaie?

15. Kakue Touky Ha3bIBaIOTCS TOUKaMu neperunoda rpaduka pyHkuun?

16. CdopmynnpoBaTh [J0CTaTOYHOE YCJIOBHE CYIIECTBOBaHMs mepernda rpaduka
(GYHKIIUHU B TOUKE.

17. CdopmynupoBaTh JOCTATOYHOE YCJIOBHE BBIMYKJIOCTH WIM BOTHYTOCTH Trpaduka
GyHKIIH.

18. Yro Ha3pIBaeTCs aCUMITOTaMH rpaduka GyHKIUU?

19. Kakast acuMnrora Ha3bIBae€TCs BEPTUKAIBHON?

20. Kakas acuMnToTa Ha3bIBa€TCsl HEBEPTUKAIBHOMN ?

K Temam 6-7:

1. Yto Ha3bIBaeTcs QyHKIMEH ABYX MepeMEHHbIX?
. Uro Ha3bIBaeTcs 00acThiO OMpeieieH sl PyHKINU JBYX NEPEMEHHBIX ?
. KakoBsl criocoOslI 3a71anus GyHKIMU ABYX EPEMEHHBIX?
. Uro sBisiercs rpadukoM GyHKIUU JABYX MEPEMEHHBIX?
. UTo Ha3bIBAETCS] OKPECTHOCTHIO TOUKH (DYHKITUH JBYX MEPEMEHHBIX?
. JlaTb onpenenenre 4acTHOro NpupaeHus: GyHKINH IBYX MEPEMEHHBIX.
. UTo Ha3bIBaETCsl YaCTHBIMU MPOU3BOIHBIMU (DYHKIIMH JIBYX MEPEMEHHBIX ?
. 'eomeTpuueckuii cMbICI IPOU3BOIHON PYHKIIMU JBYX NEPEMEHHBIX ?
. [onuerit tuddepenan GyHKIUN IBYX MEPEMEHHBIX.

10. Kakas Touka Ha3pIBa€TCs TOUKOW MakcuMyma?

11. Kakast Touka Ha3bIBa€TCsl TOUKOM MUHUMyMa?

12. ChopmynupoBath HEOOXOIUMOE YCIOBUSI CYLIECTBOBAHUSA HKCTpeMyMa (YHKIHH
JIByX NIEPEMEHHBIX.

13. ChopmynupoBaTh AOCTATOYHOE YCIOBHS CYIIECTBOBAHUS S3KCTpeMyMma (yHKIUU
JIByX NIEPEMEHHBIX.
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14. AnroputM uX HaxOXJE€HUS HAMOOJBIIEr0 M HAaUMEHbBIIETr0 3HA4YEeHUH (YHKIHUU B
3aMKHYTOM 00JIaCTH.

15. Yro Takoe ckansipHOE mose?

16. C momMomIpio 4ero n300paykaeTcst CKaJIIpHOE 1oJie?

17. Yto Takoe rpaAueHT (PyHKIIUH IBYX MEPEMEHHBIX?

18. Uto noka3piBaeT rpafueHT QyHKuunu?

19. [latp onpeneneHue Nporu3BOAHON (PyHKIIUH 10 HAIIPABICHUIO BEKTOPA.

20. Yto noxa3pIBaeT Npou3BOAHAs (PYHKIIMU 10 HAIIPABIEHUIO BeKTOpa?

Kpamxkue memoouueckue yxazanus
Teopernuecknii OIIPOC MPOBOAUTCS MOCIE U3YUEHHUS COOTBETCTBYIOIIEH TEMBI WIIH MEPE.T
KQKJIbIM IIPAKTUYECKUM 3aHATUEM

LlIxana oyenku

Ornenka Bamsr Onwucanne
5 23-25 CTaBUTCS, €CIIM CTYJIEHT MOJIHOCTHIO OCBOWJI MaTepral
4 19-22 CraBuTCs, €CIIHM CTYJICHT AOITycKaeT 1-2 ommoku

CTaBI/ITCSI, €CJIM CTYACHT U3JIara€T MaT€purajl HEIIOJIHO U JOITyCKA€T HETOYHOCTH B OIPEACIICHUN

3 13-18 o
HOHSTHH MM (OPMYIHUPOBKE MIPABHUII, U3JIaracT MaTepHal HEMOCIeI0BATENbHO 1 IOMYCKAeT OMIHOKH

CraBuTCS, €CIU CTYJEHT OOHApY )KUBACT HE3HAHNE OTBETA HA COOTBETCTBYIOLIEE BOIIPOCHI, JIOIYCKAET
2 0-12 omOKy B (hopMyIHpOBKE ONPEAEICHHI U TPAaBUII, HCKAXKAIOLINE UX CMBICII, OECTIOPSAI0YHO U
HEyBEpPEHHO H3JIaracT MaTepuain

5.2 Ilpumepsl 3agaHNii 1)1 BBINOJTHEHNS] KOHTPOJIbHBIX padoT

KonTponbsHas padota Nel
Haiitu ipenenbl GhyHKITHINA:

2 2
3Ix“-2x+1 . x“-9
a) im———5 0) lm—F———;
x—oo 3+ 7Tx- x2 XH3\/x2+1—2
2 X
. . x+1
B — 7T
) lim 1 o D lim |1

Kpamxue memoouueckue ykazanus

KontponbHast paboTa MO3BOJSIET ONpEACIMTh YpPOBEHb YCBOeHMs Matepuana. [lepen
BBIMIOJTHEHHEM  KOHTPOJBHOM paboThl HEOOXOJWMO O3HAaKOMUTBCA C  TEOPETUYECKUM
MaTepHalioM, MPEJCTaBICHHBIM B MPE3EHTALMAX M Ha JIEKIHH, IPOpadoTaTh METOJbI pEIIeHUs
3a/1a4, PACCMOTPEHHBIX B THUIIOBBIX IPUMEPAX. 3a pa3bsICHEHUEM TPYAHO YCBAaMBAEMBIX
BOIIPOCOB Kypca HE00X0AUMO 00paTUTHCS K MPETI01aBaTENIO.

LlIxana oyenku

Ouenka Bamier Omnucanve
5 6 3aiaHus BHITOJHEHBI TIOJTHOCTHIO M MTPABHIILHO
4 5 3aaHus BBITIOJIHEHEI TOJTHOCTHIO, C HECYIECTBEHHBIMHU OIIMOKAMU, HO TIOAXO/ K PEIICHUIO, UIes
pelIeHHUs, METOJI IPABUIIBLHBI
3 4 3agaHus BBIMOIHEHBI OJHOCTHIO, C CYIIIECTBEHHBIMH OIIMOKAMH, HO TTOJXO/] K PEIICHUIO, HIes
pelLIeH s, METO IPABHIIbHBI
2 0-3 3agaHus HE BHIIOIHEHBI WM BBIIIOJTHEHB! HEIPABUIIEHO

KonTponbsnas padota No2
1. Haiitu »', ecru:

1
a) v :T+9x +x7 - 9; 0) v =arcsin? x B) ¥ :arcclg(zx);

r) y=—-; n) v =x'8",



lim

2. Haitm 1 1- sin JIX |, IOJIB3YACH IpaBuiioM Jlonurarns.

1- x

Kpamxue memoouueckue yxazanusi

KonTponbHast paboTta mo3BoJIsieT OMNpENeNIUTh YPOBEHb YCBOeHHs Martepuana. llepen

BBIIIOJTHEHUECM KOHTpOJ’IBHOﬁ pa6OTLI

HlIxana oyenxu

OrnecHka Bamier

5 6
4 5
3 4
2 0-3

3az[aH1/1${ BBITNIOJTHEHBI ITIOJTHOCTHIO U IPABUIJIBHO

3a):LaHI/I$[ BBIITOJIHEHBI IOJIHOCTHIO, C HECYIIECTBECHHBIMU OLLII/IGKaMI/I, HO 1IOAXO0A K pECIICHHUIO, UJIE

peuIeHus, METOA NPaBUIIbHBL

3aZ[aHI/I${ BBIIIOJIHEHBI ITOJIHOCTBIO, C CYIIECTBEHHBIMU OI_HI/I6KaMI/I, HO NOAXO0J K PCHICHUI0, UAECsT

peuieHusA, METO IPpaBUJIbHbI

3aHaHI/I$[ HC BBIITOJIHCHbI WJIX BLIIIOJHECHBI HEIIPABUIBHO

5.3 IlpuMephI TeCTOBBIX 3aaHU

HTOroBouIi TECT MO AUCIHHUILINHE

1. [Ipenen

1)0
2)
3)2
40,5

2. llpenen

3. [Ipenen

1)0,6
2)0
3)

5
4) 3
4. Ilpenen

1)-24
2)0
3)24
4)0

5. Ilpenen

)1
2)é
3)e’
4)®

6. Ilpenen

1)e’

X2 +2x+1

lim 5 paBeH
x—o  Qy

. 6x
lim ——————— paBeH
=13 x-1/3

arcsin 3x

lim ———
x>0 Sxtgx paseH

2

X
lim——— paseH
=3Jx+1-2 P

x+1

lim[l +l] " paBeH
X— o0 x

2

x2+2
x< -2

lim

X— o0

paBeH

HCO6XOI[I/IMO O3HAaKOMMUTBCA TCOPCTUUCCKHUM
MarcepurajioM, NpCACTABJICHHBIM B IMPE3CHTAMAX W Ha JICKIIHUHU, npopa60TaTL MCTOABI PCHICHUA
3aaa4, PpaCcCMOTPCHHBIX B THUIIOBBIX IIPpUMEpaX. 3a Pa3bACHCHHUEM TPYAHO YCBAWBACMBIX

BOIIPOCOB Kypca HE0OXOANMO 0OpaTHTHCS K IPENOAaBaTeNIo.



2)0

3)~
e
4)e?
7 @ _ox-1
. OyHKIUA Y =4

1 )umeeT TOUKy pa3pbiBa Ipu x =2
2)umeeT TOUKY pas3pblBa Ipu x =-2
3)umeeT TOUKy pa3pblBa Ipu x =4
4)umeeT TOUKy pa3pbiBa Ipu x =-4

8. VrinoBoi ko GUIHEHT KacaTeNbHON K KPUBOM » =2+/x- 8 B TOUKe ¢ abcuccoit x =9
paBeH ....
9. IIpoussoxHas GyHKIMH y =5 paBHa
1)2x 5 In2
2)5" In5
3)2x 5% In5
4) 2 -5“"2 -

10. ITpou3BomHasi BTOPOTO MOpsAKa PYHKIUU y =xe' paBHA
1) xe
2)(1+x)e”
32 +x)e’
4)(3+x)e”
11. ITpon3BoaHas ¥, mapaMeTpHueckoi GyHKIHH x =5cos’ 7, » =3sin’ ¢ paBHa
3
1) 3
3

2)-

5
3 —
) 3
5
4 - —
) 3
12. IpousBoaHas ¥ HeABHOMN (QyHKIUU Sin ¥ =7x +3y paBHa

1 7
)cosy- 3
2)

7
cosy+3
7

3)" cosy- 3

_ 7
4) cosy +3

2

13. dns dpyHkumu y S
1)x =0 sBHseTCS BEpTUKATHHOW aCUMITOTOM
2)y =-x+4 gBiseTcs HAKIIOHHOW aCUMIITOTOM
3)» =0 sgBnsieTcs TOPU30HTATBHON aCUMITOTOM
4)He cylecTBYET aCUMIITOT



14. KBagpar Moxyns rpaguenta QyHKIUK u =x + y°z +3z° g touke B(4,- 1,1) pasen

15. YacTHast IpOM3BOAHAS 4, =X  COOTBETCTBYET (GYHKIIHH
Du=xz*+xy°

u=x’y+4z-1

Nu=4x-xy+y>-z

4)u =x2z- Y-z

Kpamxue memoouueckue ykazamusi
I[ITM conepxaT TeCTOBBIC 3aJaHHSI C BEIOOPOM OJIHOTO HIIM HECKOJBKHUX TPABUIBHBIX
OTBETOB, BBOJI YHCIIA.

IHlIxana oyenku
OrneHka Baner Onucanue
5 19-20 3a/laHKe BBITIOJIHECHO MOJHOCTHIO U a0COIOTHO MPABUIIBHO.

3a)1aH1/Ie BBIITOJIHEHO MOJHOCTBHIO U MPABUJIBHO, HO PEUICHUE COACPIKUT HEKOTOPHIEC HETOYHOCTH U

4 16-18
HECYIIECCTBEHHBIE OIIUOKH.

3 11-15 3aaHue BBIIOJIHEHO HE IOJIHOCTHIO, C CYLIECTBEHHBIMHU OIIMOKAaMH, HO TIOAXO K PELICHUI0, uaes
peleHns, METO TPaBUIIbHBIL.

2 1-10 3aaHue BBITIOJIHEHO YaCTUYHO, MIMEET OLIMOKH, OCYIICCTRIICHA MOMBITKA PEIICHUS Ha OCHOBE

IpaBUJIbHBIX METOAOB U Hﬂei’l peICHHUA.

5.4 Ilpumepbl TECTOBBIX 3aJaHUI

Tecr 1
3 -
1. Ilpenen lim% paBeH
e 377 4z
3
1)5
2)®
3)2
2
4)5
3
2. Ilpenen lim w paBeH
x—oo0oxT +5x7 -1
1)0
2)®
3
3)2
2
4)§
2 -
3. [Ipenen \llni % PaBEH ....

4. lpenen 1i1131—‘x-3 paBeH

1)0,5
2)0
3)1
4)-1



. oAl+x-1
5. Ipenen ;lm()i} paBeH
- X

D1
2)-2
3)
4)0

6. 11 lim 1- cos5x
PR 01~ cos3x PABEH

1)0
23
3)1
4)%

3x

lim ———
7. 1lpenen x— 0 sin xctgdx paBeH

1)0,75
2)12
3)0
4)-0,75

x+2

] ° paseH

8. IIpenen 1im

xX— oo

[ 3x- 4
x+5
1)
2)¢’
3)e”
4)e "0
Ax+5\""
li
9. lpenen | 112[ > 2] paBeH
1)0
2)®
3)e
4)¢°

1
10. ®ynknusa y =x +0X
X
1)umeeT TOUKy pazpsiBa pu x =0
2)uMeeT TOUKY pa3pbiBa pu x =1
3)umeeT TOUKy pa3pbiBa mpu x =- 1

4)sBisieTcs HENPEPBIBHOM

11. ®ynkuus y =x- In(1+x?)

1 )umeet TouKy paspsiBa mpu x =0

2)AMeeT TOUYKY pa3pbiBa nmpu x =1

3)umeeT TOUKy pa3pbiBa mpu x =- 1

4)sBNsIeTCS HETIPEPHIBHOU

Kpamxue memoouueckue yxazanus

IITM conepxar TecTOBbIE 3a/laHMsI ¢ BBIOOPOM OJHOIO WJIM HECKOJIBKHUX IPABHIIBHBIX
OTBETOB, BBOJI YHCJIA.



IHlIkana oyenxu
OreHKa Bamner Onucanue
5 3 3aﬂaHI/I€ BBITIOJTHEHO ITOJIHOCTBIO U a6C0.IIIOTHO IIpaBUJIBHO.

BaHaHI/Ie BBITIOJITHEHO IMOJHOCTBIO U IIPABUIIBHO, HO PEIICHUE COAEPIKUT HEKOTOPHIC HETOYHOCTU U

4 2
HECYIIECTBCHHBIC OIITHOKH.

3 1 3ajaHue BBIMOJIHEHO HE IOJIHOCTBIO, C CYHIECTBECHHBIMHA OH_II/I6K3,MI/I7 HO oAXO0J K p€HICHUIO,
Uacsa peuICHusA, METOA IIPABUJIbHBI.

2 0 3a7aHue BHITOITHEHO YaCTUYHO, UMECT OH_II/I6KI/I, OCYHICCTBJICHA ITOITbITKA PCIICHUS Ha OCHOBE

IIpaBUJIbHBIX METOJOB U unen peUICHUS.

5.5 IlpuMepsbl TeCTOBBIX 3aJaHM

Tecr 2
1. YrioBoit KO3(hQUIMEHT KacaTeqbHOM K KpPHBOW Yy =x’-2x"+4x-7 B TOYKE C
a0cIccoit x =2 paBeH ....

2. IpousBonuas GpyHKIMU » =arcsin4+/x paBHa

D 2,/x(1-16x)
2

2)4/x(1- 16x)

2

3) A x(1- 4x)
1
4)V1-16x2

3. [IpousBoanas GpyHKIUKM y =sin’3x paBHa
1)12sin’ 3xcos3x

2)4sin’ 3xcos3x
3)3sin’ 3xcos3x

4)24sin’ 3xcos3x
4. Tlpou3BoaHas BTOPOro mopsaka GyHKIMU v =vx paBHa
1)2vx

1

AW

) o

|
D oTe

5. Ilpou3BoHAS TPETHETO MOPsIKA PYHKIUU Y =sSin2x paBHA

1)- 2cos2x
2)- 4cos2x
3)- 8cos2x
4)- 16cos2x

6. [Tpon3BojHAs ¥, MapaMeTpHueckoi GpyHKIuy X =arccigl |y =In(1+¢>) paBHa



|
1+¢

)]

t
2 5
)1+[‘

3)- 2t
4)2¢

7. TlpousBoaHas ¥ HesiBHOM (GyHKIMM vx ++/y =v7 paBHa

b 2
o[r
5 F
off

8. st pynkmm y = : 5
9-x

1 x =3 aBngeTcs BEpTUKATIBLHONW aCUMIITOTOM
2)y =x- 1 gBusieTcsi HAKJIOHHOW aCUMIITOTOM
3)» =0 sBnsieTcs TOPU30HTANBHON aCUMITOTON

4 x =- 3 sABnseTCS BEPTUKAJIBHON aCUMIITOTON
9. KommuecTBO KPUTHYECKUX TOYEK PYHKIUH y =x> +5x% +7x- 1 DPaBHO ....

2 -
10. ®yukuusa y :Lx;z BO3pacTaeT Ha
1) G o0;0)
2)©;2)
3)(;2)
4) (2;+oo)

Kpamxue memoouueckue ykazanus
[ITM coxmepxaT TECTOBBIC 3aJlaHUsI C BHIOOPOM OJIHOTO WJIM HECKOJIBKHUX TMPABUIBHBIX

OTBCTOB, BBO/J YHCJIA.

LIxana ouenku

Ornenka Bamnsr Onwucanne
5 3 3agaHue BBINOIHEHO MOJHOCTHIO U a0COIOTHO MPABUIIBHO.
4 ’ 3agaHue BHINOIHEHO MOIHOCTEIO M IIPABUIILHO, HO PEIICHHE COAEPKHUT HEKOTOPBIE HETOYHOCTH U
HECYIICCTBEHHBIC OIIHOKH.
3 | 3aaHue BBIMOIHEHO HE MOJHOCTHIO, C CYIIIECTBCHHBIMU OIMHOKAMH, HO MOJXOJ K PEIICHHIO,
uiest pelIeHus, MeTO I IPaBHIBHBL.
) 0 3agaHue BBIMOJIHEHO YaCTUYHO, UMEET OIIMOKH, OCYIIECTBIICHA MOMBITKA PEIICHHUS HA OCHOBE

IMPaBUWIBHBIX METOA0B 1 naeu peuIcHuA.



5.6 Ilpumepsbl TECTOBBIX 3aJaHUI
Tect 3

1. KBagpat Moxyns rpaauerTa GyHkmun 4 =X2= Y= Z g touke C(5.- 3.1) paBeH .....
2. YMCIIo KPUTHYECKHMX TOYEK QYHKIMU z =2x° - x” +3y° - y PaBHO ....

3. YacTHas mpon3BoaHas U, =x- | cooTBETCTBYeT QYHKIHH

l)u =xz7 +xy’

u=x’y+4z-1

Nu=4x-xy+y’ -z

4yu=xz-y-z

4. Oynkuys z =x - 2 +» BTOouke M(1;1) B HampaBIEeHUM BEKTOpA @ =6/ - 8
1)Bo3pacraer

2)yObiBaeT

3)He ompeneneHa

4)cTanMoHapHa.

5. YacTHas IPOM3BOIHAS Z, (hYHKIIMH JBYX MEPEMEHHBIX = =-3x>y + 12 +2 paBHA
1) - 9x2y

2) - 9x2y +2y

3) - 9x2y— 3x° +2y

4) - 9x2y +2

6. IMonuerit quddeperipan GyHKIUA IBYX IEPEMEHHBIX z =5x - 3y2 HMEET BUI:
1)dz =5dx

2)dz =-0ydy

3)dz =5dx + 6ydy

4)dz =5dx - 6ydy

7. I'paguent GyHKIMKA =z =2x2 +3y B Touke M(2,-4) paBeH

1) grad =z =:-4)

2) grad =z =(3:3)

3)grad z =(8:-12)

4) grad z =4;3)

8. YacTHast IPOU3BO/IHAS BTOPOTrO MOPSAKA Zyy (BYHKIHMH ABYX NEPEMEHHBIX
z =3x2y +4y> paBHa

1)6xy

2)24y

3) 6xy + 3x2 + 24y

4)3x? +24y

9. CMmenanHas npou3BOHAS Z;y GYHKIUH =z =2x2 - 4xy + > - 2 paBHA
1)2

2)-4

3)-2

4)4



10. Inst QyHKIMU z =2xp + y° CIpaBeUIMBLI COOTHOIIEHHS

N
ax oy

2) 2;— 2y =2x

3) %- 2y =0

4) %+2—;:0

Kpamkue Memoouyeckue YKaszaHu:s
IIT™ COACPIKAT TECTOBBIC 3a/laHUA C BBI60pOM OIHOTO HJIM HCCKOJIBKUX IPAaBUJIBHBIX
OTBETOB, BBO/J YHCJIA.

Llxana oyenxu
Onenka || bammst Onucanue
5 3 3agaHne BBITOJHEHO MOJHOCTHIO M a0COIOTHO MPABUIIBHO.

33}13.1{1/16 BBIIIOJTHEHO IOJIHOCTBIO U ITPABUJIBHO, HO PEIICHUE COACPIKUT HEKOTOPHIC HETOUYHOCTU U

4 2
HECYIIECTBEHHBIC OIITKOKH.

3 1 3agaHue BHITOIHEHO HE TOJHOCTBIO, C CYIICCTBEHHBIMU OH_II/I6KaMI/I, HO oAXO0J K pEHICHUIO, UICS
peuI€HuA, METOA NMTPaBUJILHBI.

9 0 3aIIaHI/Ie BBITNIOJIHCHO YaCTUYHO, UMCCT OHH/I6KI/I, OCYLICCTBJICHA ITOIBITKA PCIICHUA Ha OCHOBE

IpaBUJIBHBIX METOJIOB U I/I)_Ieﬁ PpEHICHUS.

5.7 BapuaHTbl HHAUBUAYAJbHbBIX JOMALIHUX 32aHU I

NJ3Nel «HenpepbIBHOCTD (PyHKITHID
HccnenoBath GyHKIIMK HA HEMTPEPBHIBHOCTD U CACIATh CXEMATHUYSCKHM YEPTEK.
-(x-1) npu x<=l,
a) ¥y = G- 1r npu 1<x <3,
X npu x>3;

1
0) y —46+x B TOUKaX X =- 4,x =-6,

Kpamxue memoouueckue ykazanus
[Ipy BBIMOSHEHWH WHIWBHUIYATBHBIX JOMAIHUX 3aJaHUN HEOOXOJMMO HCIIOIh30BaTh
TEOPETUUECKHUI MaTepual, JeNaTh CCHUIKH Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u np. Pemenune MJI3 BeIMONHsAETCS TOAPOOHO M COAEPKHUT HEOOXOIUMBIC TOSICHUTEIbHBIC
CCBUIKH.
LlIxana ouenku
OueHka Bamnsr Ormnucanue

3a/1aHUs BBINOIHEHBI OJHOCTBIO U PaBUIILHO, pab0Ta 0OpMIICHA COTNIACHO TPEOOBAHUSAM,

5 6
pelieHe COICPIKUT HEKOTOPhIE HETOYHOCTH M HECYIIECTBEHHBIE OIIHOKH;

4 5 3a1aHus BBITIOHEHBI MMOJHOCTBIO, C HECYIIECTBEHHBIMHU OIIMOKAMH, HO TIOJXO/] K PELICHUIO,
uJiest PeleHus], MeTO/I IIPaBUIIbHbL, paboTa 0()opMIIEHa COTIAaCHO TPEOOBAHUSIM;

3 4 3a1aHus BBIMOIHEHBI OJHOCTHIO, C CYIIECTBEHHBIMH OIUOKAMU, HO ITOXOJI K PEIICHHIO,
ujiesi pelieHus, METO IPaBUIIbHBI, paboTa oopmiIeHa He 110 TPeOOBaAHUAM

2 0-3 3a/1aHus HE BHINOJIHEHBI WJIHM BBIIOJIHECHBI HETPABHIBLHO

N3Ne2 «ITpumenenue nuddepeHInanibHOro HCUUCICHUS K HCCIeI0OBaHNIO (QYHKIIMNA U
MOCTPOEHUIO TPadUKOBY



HccnenoBaTh PyHKIIUHN U TOCTPOUTH UX T'papUKU:

X' - 27x+54
a)y—73,
X
6) yZlnx+6- .

Kpamkue memoouuecxue ykasanus
[Ipu BbIOJIHEHMM WHIMBHUAYAJIbHBIX JOMAIIHUX 33JlaHUA HEOOXOAMMO HCIIOIb30BATh

TEOpPETUYECKHI MaTepual, JeaaTh CCbUIKA Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (HOPMYIIbI
u ap. Pemenune WMJ/I3 BwImomHseTCs MOAPOOHO M COJACPKHUT HEOOXOAMMBIEC IOSICHUTEIbHBIC

CCBIJIKH.
ILlIxana oyenku
OreHka Basnsl Ornucanue
5 6 3a/iaHus BBITIOTHEHBI MTOJHOCTBIO U MIPABUIIBHO, paboTa 0(h)opMIICHA COTIIaCHO TPEOOBAHUSIM,
PEIICHHE CONCPKUT HEKOTOPhIC HETOYHOCTH M HECYIICCTBEHHBIC ONIMOKH;
4 5 3a1aHus BBIMIOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMH OMIMOKAMH, HO TTOIXO/] K PEIICHHUIO,
Wzes pelICHHs, METO]] TPaBIIIbHBI, paboTa 0(OpMIICHA COTIIACHO TPEOOBAHMSM;
3 4 3aaHus BBIOIHEHBI OJTHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAMH, HO MMOJXO K PELICHHIO,
Wzes pelieHHs, METO] MPABWIbHEL, paboTa oopMIIeHa HE IO TPeOOBAaHHAM
2 0-3 3a/1aHus HE BHINOJIHEHBI WM BBIIOJIHECHBI HEMPABUIILHO

NJI3Ne3 «/IuddepennuanpHoe ncunciaeHue GyHKIIMA HECKOJIBKUX MTEPEMEHHBIX)
1. [lana pyHKIUS = =7
Oz Oz 8%z
[IpoBepuTh, YAOBIETBOPSET UM HET 3Ta PYHKUUS YPABHEHUID —— - — + ) - =0.
ox oy Oxoy
2. HaiiTu HanMeHblee 1 Hauboblee 3HaueHus! GYHKIMHN B 3aMKHYTOM oOnactu D:
z=x"+y’-xy-x-y; D: x>0, y=0; x+y <3.

3. WiccnenoBarh GyHKIHUIO HA OKCTPEMYM z =4- x* +xy - 3y% +8x+7y - 20.

2

4. Naubl: GyHKIMS z =arccos2— TOUKA AC;1) y BEKTOp @ =127 - 5.
X

Haiitu 1) grad z B Touke 4;

2) MIPOU3BOIHYIO B TOUYKE 4 TI0 HANPABJICHHUIO BEKTOPA d.

Kpamxue memoouueckue yxazanus
[Ipn BBINIONIHEHUU HWHIMBUIYAJIBHBIX JOMAIIHUX 33JaHUA HEOOXOAMMO HCIOJIb30BaTh

TEOpPETUYECKH MaTepual, JeaTh CChUIKA Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, (OPMYIIbI
u np. Pemenne W3 BhImosnHseTcs MoApoOHO M COAEPKUT HEOOXOAMMBIE MOSICHUTEIbHBIE

CCBIJIKH.
IlIxana oyenku
Ornenka Bamnsr Ormnucanue
5 6 3aaHus BBITOJIHEHBI OJHOCTBIO M IIPaBUIIBHO, paboTa oopMIiIeHa COrIacHO TPEOOBAHUSIM,
PpElICHHE COJICP)KUT HEKOTOPbhIE HETOYHOCTH M HECYIIIECTBEHHBIC OIIHOKH;
4 5 3a 1aHus BBITIOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIME OMIMOKAMH, HO TIOJIXO]] K PEIICHUIO,
ujiesi pelieHus, METOJ1 IPaBUIIbHBI, paboTa 0hopMIIEHa COTIIACHO TPEOOBAHUSIM;
3 4 3aaHus BBIMOIHEHBI MOJTHOCTHIO, C CYIIECTBEHHBIMH OIIUOKAMHU, HO MTOXO K PEIICHHIO,
ujiesi pelieHus, METO I IPaBIIbHBI, pabota oopmieHa He 10 TpeOOBaHUIM
2 0-3 3a/iaHus HE BHITIOJIHCHBI WJIHM BBIIOJIHECHBI HEMPABHIIBHO
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