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1 O01Me moJ1oKeHus

Pabouas mnporpamma AuCHUIUIUHBI «MaTeMaTuka» COCTaBleHAa B COOTBETCTBUU C
TpeOOBaHUSIMU benepanbHOTO rocy/1apCTBEHHOIO 00pa3oBaTeNbHOTO CTaHaapTa,
YTBEP)KJICHHOTO TpHKa3oM MuHHcTepcTBa 0oOpa3zoBanus W Hayku Poccuiickoit ®denepanmu
No 144 or 28 depans 2018 roma, ¢ yu€rom TpeOoBaHUN MPO(ECCHOHATBLHOTO CTaHIapTa
«PabotHuK 1O OOCHY)XKMBaHMIO OOOpPYJOBAaHWS TIOJACTAHIMN JIEKTPHUUECKUX  CETeiy,
YTBEPKJICHHOTO TMpUKa30oM MUHHUCTEPCTBA TpyJda M CONMAIbHOM 3amuThl Poccuiickoit
Oeneparuu ot 29 nexadpst 2015 rona Ne 11771 (per. Ne 40844 ot 28 staBaps 2016 roma).

O06o00meHHas TpyaoBast yHKITHS:

I1IC 20.032 T® 3.9.1 H3-1 Metoasl aHanu3a KauyeCTBEHHBIX IIOKa3aresel paboThI
000pyI0BaHUs MOICTAaHIUH.

BocnuraTenpHble 331a4 BO BpeMsi yUeOHBIX 3aHSATHI BBIMOIHSAIOTCS B CKPBITOH Gopme u
B OTKPBITOM, IIeJIeHanpaBIeHHOM popme.

CkpspiTas (hopMa BOCIHMTATENHFHOIO TpOLIECCa MPEACTaBIseT cOO0M BO3IEHCTBUE BCEil
OpraHM3aly, BCETO0 XO0J/a MEeJarornyeckoro mporecca Ha CTAHOBJIEHUE JIMYHOCTHBIX KAayecTB
cryaeHtoB. Tak, Hampumep, coOMOJeHHE y4eOHOW JUCIHMIUIMHBI — TPETOoJaBaTeleM,
JEMOHCTpalMsl MPEAAHHOCTH HayKe, 3aUHTEPECOBAHHOCTh B yCIIEXE CTYACHTOB, MpPaBHIIbHAS
peub, XOpOIINE MAHEPBI U T.J. — BCE ITO MUMEET IMOJIO)KUTEIHHOE BOCIUTATEIbHOE 3HAUEHUE U
dbopMupyeT y  CTYIOEHTOB  JOOPOCOBECTHOCTb,  HWCIOJIHHUTEIBHOCTb,  TpyHoJto0ue,
OTBETCTBEHHOCTb U JIpYI'M€ IOJIOKUTENbHbIE KauecTBa. CTyAEHT HEOCO3HAHHO IEPEHHUMAeT
JaHHBIE YEPTHI y MPernojaBaTels.

BocnuTtanue B OTKpbITON (hopMe — 3TO Liel€HANPABICHHOE BO3JEHCTBUE COAEPKAHUEM
yueOHOM NUCUUIUIMHBI Ha CTAaHOBJIEHUE JIMYHOCTU cTyaeHTa. Hampumep, peuieHue mpobiem,
UCclieioBaTeNbCcKas pabora  (GOPMUPYIOT y  CTYIEHTOB YMEHHE apryMEHTHpPOBATbh,
CaMOCTOSITENIbHO ~ MBICIUTh, BKYC K HAy4yHOMY TIOMCKY, pa3BUBaeT TBOPYECTBO,
npoQeCCHOHAIbHBIC YMEHUSI.

3agaun v Pa3BUTHE HABBIKOB MAaTEMAaTUYECKOI'O MBILUICHUS CTYIEHTOB;

AUCHUILIINHBI v OBJaJE€HUE METOOB UCCIIECIOBAHUS U pelIeHUI MaTEMAaTUIECKUX 3a1a4,

v BBIpa0OTKa Yy CTYICHTOB YMEHHS CAaMOCTOATEIbHO pPACIIUPSITh CBOU
MaTEMaTHUYCCKUE 3HAHUS,

v pa3sBUTHE HABBIKOB HCIIOJIB30BAHUS MATEMATUYECKUX METONOB U OCHOB
MaTEMaTUYE€CKOT0 MOAEIUPOBAHUS B MPAKTUYECKOUN NESITEIbHOCTH

OcHoBHbIE Jluneiinas anreOpa U aHAJIMTUYECKAsk TEOMETPUSL.
paszienbl / TeMbl JluddepeHnnanbHOe HCUUCIICHNE (YHKIIMH OJTHOM MEPEMEHHOM.
ARCIHILTHHEBI JuddepennunanbHoe ucurciaeHue GyHKIUH HECKOJIbKUX IEPEMEHHBIX.

WuTterpanbHoe ncunciieHne (yHKIUU OTHOM NepeMEHHOI.




2 IlepeyeHb MUIAHMPYEMBIX Pe3yIbTATOB 00y4eHHs MO AUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

[Ipouecc wu3yyeHUs] AUCHUILIMHBI

«MaremaTuka» HampaBieH Ha (HOPMHPOBAHHE

cienyromux komnereHuid B cooTBeTcTBUM ¢ PI'OC BO m ocHOBHOM 00pa3oBaTelbHON
nporpamMmoii (Tabmmua 1):

Tabmuna 1 — KoMnereHum 1 niaHupyeMble pe3yabTaTbl 00ydeHUs 10 JUCIUILTUHE

Kox n naumenoBaunue
KOMIIETEHIIN U

HNuaukatopel JOCTUKEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHHS IO TUCIIUILINHE

Ob6menpodeccnoHanbHbIC

OIIK-3 Cnocoben

OIIK-3.1 3uaer

3HaTh OCHOBHEIC TCOPCTUYCCKUC

MIPUMEHSATH byHIaMEHTAIBHBIC 3aKOHBI CBEJCHMS U3 TUHEHHOH U
COOTBETCTBYIOIINI MIPUPOJIBI, OCHOBHBIE (PU3NYECKUE | BEKTOPHOU anreOpshl,

busuKo- M MaTeMaTHYECKHUE 3aKOHBI AHAJTMTUYECKON Te€OMETPHH,
MaTeMaTUYECKUI OIIK-3.2 YmeeT npuMeHSITh TEOPUU MPEIEIIOB,

amnmapar, METOIbI (du3MYecKue 3aKOHBI U muddepeHIranTbHOTO U

aHaiu3a u MaTeMaTHYECKUE METOIBI JIJIs WHTErPATILHOTO UCYUCIICHUS
MOJICIIUPOBAHUS, pellIeHus 3aa4 TEOPETUIECKOro U | (DYHKIIMU OJTHOM MepeMEHHOH,
TEOPETHUUECKOTO U MIPUKJIATHOTO XapakTepa G hepeHIMATEHOTO HCYUCIICHUS
skcniepumenTanbHoro | OIIK-3.3 Bnageer HaBbIKaMu (GyHKIIUN HECKOIBKHUX
MCCJICI0BAHUS TIPH WCIIOJIH30BaHUS 3HAHUN (DU3UKUA U | TIEPEMEHHBIX, TEOPUH PSJIOB U
pEIICHUHN MaTEeMaTHUKH TIPH PEIICHUN muddepeHIMaTbHBIX YPaBHEHHH,
NPOPECCHOHAIBHBIX | IPAKTUYECKUX 33124 (YHKIIUH KOMIUIEKCHOTO

3a7a4. MIEPEMEHHOTO U OTIEPAIIMOHHOTO

VCYHCIICHUS JIJIS TIPAKTHYECKOTO
NPUMEHEHUS B 3aJja4ax
po(heCCUOHATTLHOM e TeIbHOCTH
BBIMTYCKHHKA.

YMeTh UCnob30BaTh
MaTeMaTHYeCKUe OTepaIuu u
AQHATUTUICCKUE ATTOPUTMBI JIJIS
pelieHus 3aaa4d
npo¢eCCuOHAIBHON IEATETHHOCTH.
Brnagers HaBbIKaMu
MaTeMaTHYeCKOTO MOJICTUPOBAHUS
IIpU pPEIIeHUH 3a7a4
npodecCuoHaNTbHON
NeSITENIbHOCTH; aHaTTN3a
pE3yJIbTaTOB PACUYETOB.

3 MecTo TMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

JucuunianHa «Marematuka» uzydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

JuciuminHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauHbel (MOZYyau)» U OTHOCUTCS K
o0s3arenpHOM yacTu (51.0.06).

Jl511 ocBO€HUS TUCUUIUIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS U HaBBIKU COPMHUPOBAHHBIE
IIPpU M3Y4YEHUHM WIKOJIBHOIO Kypca MAaTeéMaTHKH, B YacTHOCTH, AMcHUIUIMH '"['eomerpusa” u
"AnreOpa u Havasia aHaiau3a'".

3HaHUS, YMEHUS U HaBBIKM, CGOPMHUPOBAHHbIE NPU M3YUYEHUHM JUCLMUILIAHBI
«MaremaTHka», OyIyT BOCTpeOOBaHBI MpPH H3YUYEHHUU MOCIEAYIOMMX IucuuiuinH: «Teopus
BEPOSITHOCTEN M MATEMATHYECKasi CTATUCTUKA», «Du3nkay.
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HucuuruimHa «MaremaTukay YacTHYHO peaju3yercss B (opMe mIpakTH4ecKoi
noAroToBkU. IIpakThueckas MOArOTOBKAa OPraHU3YETCS MYTEM BBINOJHEHUS WHIMBHIYaIbHBIX
JOMAaIIHUX 3aJaHuil.

HucuunnuHa «MartemMaTuka» B paMKax BOCHHUTATEIbHOW paboOThl HampaBlieHa Ha
dbopMupoBaHre |y OOydYalONUXCS  YMEHHS  CAMOCTOSITEIBHO  MBICIHTh,  Pa3BUBACT
npoecCuOHATbHBIE YMEHHUS.

4 O0beM IMCUUILTHHBI (MOIYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHUEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00yYarIuXCcs

OO6mmas TpyI0eMKOCTh (00beM) NUCIUIUIHHBI cocTaBiseT 12 3.e., 432 akaj. vac.
Pacnipenenenne o0bemMa AUCITUTUIMHBI (MOIYIIS) 11O BUIaM YY€OHBIX 3aHATHN

IPECTaBICHO B TabmuIe 2.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM y4EOHBIX 3aHSATHIMA

Bcero
O0BeEM MUCHATUTHHEI aKageMUYEeCKNX
4acoB
OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 432
KonrakTHas ayquropHasi padota o0y4aommxcs ¢ npenoaasareseM (1o 37

BH/JaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uucie:

3aHATHA JIEKIMOHHOI0 THIA (JIEKLUU U UHbIE YUEOHBIE 3aHSTHS,
npeaycMaTpuBarollye NPeuMYyIIeCTBEHHYIO epeiady yueOHoH 18
MH(pOpMallMU Ne1arorn4ecKUMH pabOTHUKAMU )

3aHATHA CCMHHAPCKOI0 THIIA (CeMI/IHapBI, INPAaKTUYICCKUC 3aHATHA,

MPaKTUKYMBI, JIJA0OPATOPHBIE Pa0OTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTMYHbIE 18
3aHATHUSA)
HUKP 1

CamocrosiTe/ibHasi padoTa 00yualouuXcsl U KOHTAKTHAas padora,
BKITIOUAIOII[As TPYIIIIOBbIE KOHCYIbTAIlUU, HHIUBUIYATbHYIO paboTy
oOyJarouxcs ¢ npenojaBaTessiMu (B TOM YKCIie MHAWBHUIyaJbHbIE

KOHCYJIbTAIlMM); B3aUMOJICHCTBHE B 3JIEKTPOHHOM MH(OPMAIIMOHHO- 379
00pa3oBaTeNbHON cpefie By3a

[TpomerxyTouHas arTecTalust 00y4aroUuxcs —

3aueT ¢ OLIEHKOM, 3aueT ¢ OLEeHKOH, JK3aMeH 16

5 Copnep:xkanue JMCHMINIMHBI (MOAYJI51), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesiam)
€ YKa3aHMeM OTBEJAeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMHUYeCKHX YacoB U BU/10B
y4eOHoii padoThI




Ta6muma 3 — CTpykTypa ¥ coep KaHue TUCIUILTAHBI (MOTYJIs)

Bunel yueOHol paboThI,
BKJIIOYAsl CAMOCTOSITENIbHYIO
paboTy 00yJarommxcs u
TPYIOEMKOCTH (B Yacax)

KonraktHas pabora
HpernoaaBaTessi

HaunMeHoBaHMe pa3/iesioB, TEM H COZIepKaHue MaTeprana obyyaromumucs
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1 cemecmp
Tema  1.1. «JIuneitHas  anredopa.  Martpu4Hoe

ucumnciaenne». Marpunbl. JlelicTBus Hax MaTpHUIAMH.
Onpenenurenu 2-ro u 3-ro nopsankoB. Onpenenutenu n-ro
nopsiika U ux cBoiictBa. OOpaTHast MaTpuiia. PaHr MaTpuiibl. 4 2 30
HelictBuga Haj maTpuuaMmu. BeraucieHue onpeaenuTenci.
Haxoxnenue paHra Marpuibl, OOpaTHOW  MaTpPHUIIBL.
Martpulibl B 3KOHOMUKE.

Tema 1.2. «/Iuneiinas aaredpa. Cucrembl JIMHEHHBIX
ypaBHeHmii». Cuctembl JUHEHHBIX  anreOpanvyeckux
ypaBHEHUH (HEOIHOPOJHbIE M OJHOpPOAHBIE). Pemenue
OTpe/IeIEHHBIX CHUCTEM JIMHEHHBIX ypaBHeHUU. Teopema 4 2* 30
Kponekepa-Kamnemmm. OOmiee pemieHne CHUCTEM JTHMHEHHBIX
ypaBHeHUH. OJHOPOJHBIE CUCTEMBI JMHEWHBIX YpaBHEHUM.
CucreMbl TUHEIHBIX YPAaBHEHHUH B 9KOHOMHUKE.

Tema 1.3. «BektopHas anredpa». Bexrtopsl. JIuHeliHble
olepaluu HaJl BEKTOpaMHu. Pa3noxkeHue BeKTopa mo 0asmucy.
CkansipHOE,  BEKTOPHOE,  CMEIIAaHHOE  IIPOU3BENCHHUSA
BEKTOPOB U HX TE€OMETpUYECKUE NpuiiokeHus. JIuHelHbie 5 1 32
IIPOCTPAHCTBA. [TonsTue N-MEPHOTO €BKJINJI0BA
npoctpaHcTBa. JleWicTBus Haja BeKkTopamu. I'eomerpuueckue
npwioxkeHus. Jlunednsle mpoctpancTtBa.  KoopamHaTel
BEKTOpa B Oa3uce. BekTopbl B 3KOHOMUKE.

Tema 1.4. «AHaauTHYeckass reomerpusi». llpsamas Ha
mwiockoctd. Ilnockocts B mpoctpanctBe. [lpsimas B
npocTpaHcTBe. Pasnuusble cnocoObl 3agaHusl MpsIMOM Ha
IUIOCKOCTH, B TPOCTPAHCTBE, IUIOCKOCTH B IPOCTPAHCTBE. 5 1 30
B3aumHoe pacnonoxenue. PemieHne npukiIagHbIX 3aaad.
KpuBble BTOporo mnopsigka M WX KAHOHUYECKUW BHU]I.
IToBepxHOCTH BTOPOro Mopsika. AHAIMTHYECKAs] TEOMETPHUS
B DKOHOMUKE.

UToro 12 | 6 122
1 cemecTp

2 cemecmp
Tema 2.1. «BBemenme B MaTemaTHdeckmii amamms | 2 | 2 | | 32
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUE MaTCpUajia

Bunpl yaeOHO# paboTHI,
BKJIIOYAsi CAMOCTOSATEIbHYIO
paboty oOydJaronuxcs u
TPYJOEMKOCTb (B yacax)

¢pynkuun oaHoii mepemenHoii (®OII)». Ilonsarue
MHOXkeCTBa. OCHOBHBIE CBOMICTBa YHCIIOBBIX MHOYKECTB.
OkpecTHOCTH TOYeK. ['paHM MHOXKECTB W TMpEICIbHBIC
TOYKM. CUeTHblE M HECUETHbIE MHOXXECTBAa. MHOXECTBO
JICUCTBUTENIbHBIX 4HCEI. [loHATHE OTOOpaKEHHS MHOXKECTB.
[Monstrie  pyHKUIHM. Obnacte ompeneneHus. MHOXECTBO
sHaueHuit pynkuun. ['padpukun OOIL. Tunsl Gynxnuii. CoiicTBa
¢yaknmii. OcHOBHBIE dyeMeHTapHble (yHKIuH. CroxkHas
¢yakmus. O0patHas Qynkuus. Kimaccupukanums smeMeHTapHBIX
¢yukmid. [penen ¢yHkumu npu x —+oo, x — —oo, [Ipexen
¢yHKIIIA B Touke. beckoHeYHO Mainble W OECKOHEYHO OOJbIIue
¢yaxmmm. CBoiicTBa OeckoHewHO Manblx (yHKIME. Teopemsl o
npenenax. Teopema 0 c:XaToM OTOOpakeHHH. 3aMedaTesbHbIE
npenensl.  CpaBHeHWe  OECKOHEUHO  MalblX  (DYHKIUH.
OKBHBaJCHTHBIE OECKOHEUHO Majble GyHKuuH. HenmpepriBHOCTH
¢yHKIMM B TOuKe M Ha oOTpe3ke. CBOWCTBa HEMpEpPHIBHBIX
byHKIUA. HenpepriBHOCTD 3JIeMEHTapHBIX GbyHKUU.
OpHocropoHHue mpenensl. Touku paspbiBa (QyHKOMH W HX
knaccupukanmsa. IlpuHnmMn BiokeHHBIX OTpe3koB. CBoicTBa
GyHKIMI, HempepbhlBHBIX Ha oTpe3ke. Teopembl Boibmano u
Beiiepmtpacca.

Tema 2.2. «OcHoBHble NOHATHS AU PepeHIHATBHOTO
ucuuciennss POII». IlpousBonHas (yHKIMH B TOUKE.
'eomeTpuyecknii M1 MEXaHWYECKUH CMBICH MPOU3BOHOM.
Huddepenuupyemocts  ¢pynkuuu.  HeoOxoaumele  u
noctatouHble  ycnoBusi nuddepenmupyemoctu. I[lpaBumna
muddepentponanus. [IpousBonHas cinoxHOM M 0OpaTHOM
GyHKIHIA. IIpousBogHas ¢byHKIUY, 3a/IaHHON
napaMerpudecku. IIpon3BogHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢byukuuil. ['unepbonuueckue GyHKIMH U UX MPOU3BOJIHBIE.
Jlorapudpmuueckoe nudppepenuupoanue. Juddepenuman
GbyHKIIMM, €ero reomeTpuyeckui cwmbici. IIpumeHnenue
muddepeHaga B NPUOMMIKEHHBIX  BBIYMCICHMSX.
DIaCTUYHOCTh (PYHKIIMH, SKOHOMUYECKasi HHTEpIpeTaIusl.

Tema 2.3. «OcHoBHBbIe TeopeMbl aupdepeHIHATLHOTO

UCUYMCJICHUS DOII». OCHOBHBIE TEOPEMBI 0
muddepenmpyembix ¢pynkuusax: epma, Posus, Jlarpanka,
Komm. [IpaBuno Jlonurasns. [IpousBogHsbIE u

muddepeHmansl Beicux nopsiikoB. @opmyinel Telnopa u

KonTtaktHas pabora
MpernoaaBaTeis ¢
00yJaronuMucs

TR
=2 | 2 CPC
X O o,
QO O o)
= §E% £ x
E |z E = &=
= = 2 B o F
S |Eig s
(0] ] = < =
H S s R s
2 2* 32
1 1 32
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUE MaTCpUajia

Bunpl yaeOHO# paboTHI,
BKJIIOYAsi CAMOCTOSATEIbHYIO
paboty oOydJaronuxcs u
TPYJOEMKOCTb (B yacax)

KonTtaktHas pabora
MIPETIoIaBaTes C
00yJaronuMucs

JlaboparopHsble

(mpakTuyeckue
3aHITHS

CemuHapckue
3aHITHSA)

Jlexuun

CPC

Maknopena. @opmynsl  MakiopeHa i OCHOBHBIX
AJIEMEHTAPHBIX (PYHKIIHA.

Tema 2.4. Uccaenopanne DOII. VccrnenoBanue QyHKIHM
Ha MOHOTOHHOCTh. HeoOXoauMble U J10CTaTOYHBIE YCIIOBHS
BO3pacTaHWs W  YObIBaHUA.  ODKCTpeMyM  (DYHKIHH.
HeoOxonumple W JOCTaTOYHBIE YCIOBHUSA SKCTpEMyMa
¢yuknuu. HcecnenoBaHue Ha BBIIYKIOCTh U BOTHYTOCTh
rpadpuka ¢yaknuu. Touku mneperuba rpaduka GyHKUIUU.
HeoOxonuMble W J1OCTaTOYHBIE YCIOBUSI TOYEK Ieperuoa.
Acumnrorel  rpadpuka  ¢yHkuuu. CxemMa  IOJIHOTO
UCCIIEIOBaHUS (PYHKIIMM ¥ TIOCTPOCHHUS ee Tpadmuka.
HauOospliee 1 HauMeHbllee 3HaueHnue (PYHKIMU Ha OTpE3Ke.

32

uToro
2 cemecTp

128

3 cemecmp

Tema 3.1. «OcHoBHble NOHATHS AU PepeHIHATBHOTO
HCYHCICHUA  (QYHKIHMHM  HECKOJBKHX  IepEeMEHHbIX
(®HII)». /[etictButenbHas GyHKOHS N JEHCTBUTEITBHBIX
NIEPEMEHHBIX. ITpumepsl. Obnactb OIIpECIICHUS.
MmuoxectBo 3HaueHui. ['paduk. JIMHMM W TOBEPXHOCTH
ypoBHsa. Ilpemen wu HenpepsiBHOCTH OHII B TOuKe.
HenpepeiBHocte PHII B obnactu. CBoiicTBa (QyHKIUH,
HEMpEepbIBHBIX B 3aMKHYTOM obOnactu. I[loHsTHE wacTHOM
npousBogHoit  ®HII.  Jquddepenuupyemocts  OHIIL.
Heob6xonumoe U JIOCTaTOYHOE yCIIOBUE
muddepennpyemoctd. [IpousBonHas 1O HamnpaBiIeHUIO,
rpaguent  ©OHIL.  Tlomueiii  muddepenuman  OHIIL
IIpumeHeHne muddepennnana B MPUOIMKEHHBIX
BBIUNCIICHUSIX.

13

Tema 3.2. «OcHoBHBbIe TeopeMbl AuddepeHInaTIbHOI0
ucuuciaennss @®HID». [IpousBoaHble CIOXHOW (QYHKIUH.
[IpousBoaHBIE GbyHKIHH, 3aJJaHHBIX HESIBHO.
WNuBapuantHocTh popmbl nuddepenmana. [IpousBoausie u
mubdepeHManel  BBICHIMX — HOpsAAKoB.  Teopema o
CMEIIaHHbIX NMPOU3BOAHBIX. Teopema u ¢opmyna Teinopa
st OHIT.

Tema 3.3. «Uccaenoanue PHII Ha sKcTpemym».
Oxcrpemym @HII. HeobxonnMoe M J10CTaTOYHOE YCIOBHE

2*

13
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUE MaTCpUajia

Bunpl yaeOHO# paboTHI,
BKJIIOYAsi CAMOCTOSATEIbHYIO
paboty oOydJaronuxcs u
TPYJOEMKOCTb (B yacax)

KonTtaktHas pabora
MIPETIoIaBaTes C
00yJaronuMucs

JlaboparopHsble

(mpakTuyeckue
3aHITHS

CemuHapckue
3aHITHSA)

Jlexuun

CPC

CYLIECTBOBAaHUSA  JKCTPEMYMA. Y CIOBHBIM  DKCTPEMYM.
HeoOxoauMoe ¥ JI0CTaTOYHOE YCIOBHE CYLIECTBOBAHHUS
YCIOBHOTO  JKCTpeMyMa.  MeTol  HEOIpeeNeHHBIX
MHOXuTenei Jlarpamxka. Haumbonpiiee u  HauMeHblIee
3HaYeHne (PYHKINU B 3aMKHYTOH, OrpaHHYEHHON 00JIaCTH.

Tema 3.4. «Heonpenesennbiii wuHTerpam. Ilonsatue
nepBooOpa3zHoii. CTpyKTypa MHOKECTBA TIEPBOOOPA3HBIX IS
JNaHHOM (yHKkuMU. 3anaud, NPUBOJAIIME K OTHICKAHMIO
nepBooOpasHbiX. Heonpenenennslii wuHTerpan. Tabmuma
OCHOBHBIX  HHTerpajoB. (CBOWMCTBa  HEONPEAEIECHHOIO
uHTerpana. IIpocreimune mMeToasl MHTErpupoBaHusi. Merox
UHTETPUPOBAHUSA IO 4YacTsAM. MeTol HHTerpupOBaHUs
3ameHo  mepemeHHou.  Ilpumepsl.  MHTerpmpoBanue
OPOCTEHIINX pPalMOHANBHBIX Jpobeil. MHTerpupoBaHue
IPABWIbHBIX U HENPaBWIbHBIX pPallMOHAIbHBIX JpOOEi.
[Tpumepsl. MHTerpupoBaHue HUppanMOHATIBHBIX (DYHKIHIA.
WHTterpupoBanue TPUTOHOMETPUYECKUX GyHKIMIHA.
WuTterpupoBanue pa3Hbix GyHKIM. [Ipumepsi.

21

Tema 3.5. «Onpeaenennblii uHTerpam». OmnpeneneHue
ONPEACIEHHOI0  MHTErpaja. ['e€oMeTpUYecKHid  CMBICIH.
CaolicTBa ompezeneHHoro wuHrerpaina. OmnpeneneHHbIN
UHTETpaJl C IEPEMEHHBIM BEpXHUM ImpeneiaoM. Popmyia
Hprorona—JleiiOnura. HNuterpupoBanue 3aMEHOM
IIEPEMEHHBIX U MO 4acTsaM. [IpuioskeHus onpeneneHHoro
uHTerpana.  [IpuMeHeHHMe  ONpeneNeHHOro  MHTerpaia
(BBIYMCIIEHUE TUIOMIaAeii, 00BEMOB, UIMH AYT, MJIOLIaAeH
noBepxHOcTel BpamieHus). HecoOCTBEHHbIE HMHTETpasibl
neporo u Broporo pozxa. IlpusnHakm cxomumocTH
HECOOCTBEHHBIX HHTerpayioB. OnpeaeneHHblil UHTEerpal B
HDKOHOMHKE.

13

HUTOI'O
3 cemecTp

129

uToro
10 JMCIHUILINHE

18 18

379

*peanuzyeTcst B popMe MPaKTUYECKON MOATOTOBKH




6 BHeayauTopHasi caMOCTOSITeIbHAs Pa60Ta 00yYAIOIIUXCS MO TUCIUIIIHHE
(MmonyJ10)

[Ipy  nnaHUpOBaHMM  CAMOCTOSITENBHOM  pabOTBhl  CTYAEHTY  PEKOMEHIyeTCs
PYKOBOJICTBOBATbCSl CIIEAYIOIIMM paclpeAeieHUEM 4YacoB Ha CaMOCTOSITENIbHYIO padboTy

(Tabnuma 4):

Tabnuua 4 — PekoMeH1yeMoe pacipe/ieliCHHe YacoB Ha CAaMOCTOSTEIILHYIO padoTy

KoMIOHEHTBI CaMOCTOATEIbHOH PadoThI Kojn4ecTBo 4acoB
N3ydeHne TeoOpeTHIECKUX Pa3IesioB TUCIIUILTMHBI 135
[ToaroroBka K 3aHATUSAM CEMHUHAPCKOTO THUIIA 135
[TonroroBka u opopmiieHue Kontponbnas pabora, KonrponasHas 109
pabota, Kontponwnas pabora PI'P, PI'P, PI'P moaroroBka k
IK3aMEHy
379

7 OuneHoYHbIe CPeACTBA VIS MPOBeIeHUs TeKYIero KOHTPOJIst
U MPOMEKYTOYHOM aTTecTaly 00y4YalommXxcs 1o AUCHHUILIMHE (MOAYJII0)

CDOHI[ OLICHOYHBIX CpPCACTB JId MPOBCACHHUA TCKYLICTO KOHTPOJIA YCIICBACMOCTU U
IPOMEKYTOYHOH aTTecTaluy npeacrasieH B [Ipunoxenun 1.

ITomHBINM KOMITIEKT KOHTPOJIbHBIX 3aIIaHPII>i HJIM MHBIX MaTCpuUalioB, HCO6XOZII/IMI)IX JJIA
OLICHUBAHHS pPE3yJIbTaTOB OOYYEHHS IO IUCHMIUIMHE (MOAYIIO), TPAKTUKE XPAHUTCS Ha
kadenpe-pazpaboTunke B OyMaXHOM U DJIIEKTPOHHOM BH/JIE.

8 VYueOHo-MeTOOAMYecKOe ¥ HH(POPMANMOHHOE oOOecleYeHHe JIUCHHUIIMHBI
(MmonxyJis)

8.1 OcHoBHas uTEpaTypa

1. Arypun, B. B. Briciias marematuka. 3afaun ¢ pemieHUsIMU Ui CTYJEHTOB SKOHOMHUYECKUX
cnenuanbHocTel : y4el. mocobue g By3oB / B. B. Atypun, B. B. 'onun. — M. : Akagemus,
2010. - 301c.

2. Pacronmunna O.M. Bricmias matematuka [DneKTpoHHBIH pecype] : yueOHoe mocobue / O.M.
Pacrormumna. — OnekTpoH. TEKCTOBBIE JaHHble. — M: MOCKOBCKUHN TIeIarornyecKuii
rocynapcTBeHHbI yHuBepcuret, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexum nocryna:
http://www.iprbookshop.ru/79053.html

3. Kpacc, M.C. MaremaTika B S5KOHOMHKE: MAaTeMAaTUYECKUE METOAbl M MOJAETH: YUeOHUK IS
OakamaBpoB / M. C. Kpacc, b. I1. Uynpeiaos; [Tox pen. M.C.Kpacca. - 2-e u3a., ucnp. u JOII. -
M.: IOpaiir, 2016. - 539c.

4. Marematuka [DnexTpoHHbI pecypc| : yuebHoe mocoome / P.II. llemenesa [u mp.]. —
OneKkTpoH. TeKcToBble NaHHble. — Capatos: Aif [Iu DOp Menua, 2018. — 194 c. — 978-5-4486-
0107-1. — Pexxum noctyna: http://www.iprbookshop.ru/70267.html

5. JlorunoB, B. H. Jluneiinas anreOpa. JIuHeiiHble M €BKJIMJOBBI NPOCTPAHCTBA, JIMHEIHBIE
oToOpaxxeHus U mpeoOpazoBanus : yueO. mocobue ans By30B / B. H. Jlorunos, 3. B. Illupokosa.
— Komcomonbck-Ha-Amype: M3a-Bo Komcomoinbckoro-Ha-Amype roc. TexH. yH-ta, 2015. —
152 c.
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6. Muneesa, H. B. [Ipaktukym no matemaruke. JIuneiinas anrebpa : yue6. mocobue aisi By30B
/ H. B. Muneea, M. B. CramkeBud. — Komcomonbck-Ha-Amype : M3a-Bo Komcomonbckoro-Ha-
Awmype roc.TexH.yH-1a, 2015. — 74c. — bubnuorp.: ¢.74. — 96-00.

7. llleBuos, I'. C. JIuneitHas anreOpa: TeOpus U MPUKIIATHBIC aCIIEKTHI [ DJIEKTPOHHBIN pecypc] :
yue6. mocodbue / I'. C. IlleBuos. - 3-e uzn., ucnp. u gom. - M. : Maructp : HUL] UTHOPA-M,
2014. - 544 c. // ZNANIUM.COM : syekTpoHHO-OMOMMOTEYHas cuctema. — Pexxum jocryna:
http://www.znanium.com/catalog.php

2013. - 176 c.
8. AxmerramueBa B.P. Maremaruka. JluneiiHas anreOpa [DneKTpoHHBIA pecypc] : ydeOHOe
nocodbue / B.P. Axmerrammesa, JI.P. lamsyrmunoBa, M.U. TansyrnuHOB. — DJIEKTPOH.

TEKCTOBBIE JJaHHbIe. — M. : Poccuiickuii rocy1apcTBEHHbIN YHUBEPCUTET nipaBocyaus, 2017, —
60 c. — 978-5-93916-552-5. — Pexxum pocryma: http://www.iprbookshop.ru/65863.html

JlononuurenbHas IuTeparypa

1. BeperennukoB B.H. Briciias marematnka. Maremarndeckuii ananus QyHKITUN OTHOM
nepemMeHHo# [DnexkTponnslii pecypc]| / B.H. BepeTeHHUKOB. — DJIEKTPOH. TEKCTOBBIC JAHHBIE.
— CII0. : Poccuiickuii rocy1apcTBEHHbIN THIPOMETEOPOJIOTHYECKUI yHUBEepcuTeT, 2013, —
254 ¢c. — 2227-8397. — Pexxum goctyma: http:/amwww.iprbookshop.ru/17901.html

2. I'ypesinoBa K.H. MaTtemarnueckuii ananu3 [ DNeKTpOHHBINA pecypc] : yaeoHoe mocobue / K.H.
I'ypesinoBa, Y.A. AnekceeBa, B.B. bospmumHOB. — DJIEKTpOH. TEKCTOBbIE JaHHBIE. —
ExatepunOypr: Ypanbckuii ¢penepansubiii yausepcurer, 9bC ACB, 2014. — 332 ¢. — 978-5-
7996-1340-2. — Pexxum foctyma: http://www.iprbookshop.ru/66542.html

3. UBanoBa C.A. MartemaTnueckuii aHaiau3 [DIEKTpOHHBINA pecypc] : yuebnoe mocodme / C.A.
HBanoBa. — DNEKTpOH. TeKCTOBbIe NaHHbIe. — KemepoBo: KeMepoBckuil TeXHOIOrMYECKUN
WHCTUTYT MHINEBON mpombinuieHHocTH, 2014, — 127 c¢. — 978-5-89289-852-2. — Pexum
JocTtyna: http://www.iprbookshop.ru/61290.html

4. UsneBa, A.M. Jluneiinas anreOpa. AHaTUTHYECKas TeOMETPHUsl [DIEKTPOHHBIA pecypc|
/ AM. Usnesa, ILU. Ilpunynkas, W.J. Yepusix. - Hosocu6.: HI'TY, 2014. — 180 c.
// ZNANIUM.COM: »snekTpoHHO-OMONMOTEeYHass cucreMa. — Pexxkmm jmoctyma:  http
/lwww.znanium.com/catalog.php 23

5. Kyapssues, JI.JI. Kpatkuit Kypc MareMaTH4ecKoro aHanu3a : Y4eOHUK ISl JUIsl BYy30B: B 2 T.
T 2 :JludpdepeHunanbHoe ¥ HHTETPATbHOE HWCYHCIEHUS (QYHKIMH MHOTHX TEpPEeMEHHBIX.
["apmonnueckuii anamus / JI.J[. KynpsBres. - 3-¢ uzn., nmepepad. - M.: @usmarmut, 2005. — 424
c.

6. Mucbmennniii, I.T. Koncnexr neknuit mo Beiciiei maremaruke. [lommsrii kype / J.T.
ITucemennsrit.- 10-e 3., ucnp. - M.: Aiipuc-nipecc, 2011. — 604 c.

7. YUepnenko B.JI. Beiciiast maTemaTuka B mpuMepax u 3agadax. Tom 1 [DnekTpoHHBIH pecypc] :
yuebHoe mocobue ans By3oB / B.Jl. UepHeHko. — DnekTpoH. TekcToBble naHHblie. — CIIO6. :
[Tomurexnmnka, 2016. — 713 c¢. — 978-5-7325-1104-8. — Pexum pocryma:
http://www.iprbookshop.ru/59550.html

8. Briciias matemaruka. Yacts 1 [DnekrponHslit pecypc] : yueObnoe nmocodue / B.U. benoycosa
[u np.]. — OnekTpoH. TekcToBble HaHHble. — EkarepunOypr: VYpanbckuil (enepanbHbIii

yauBepcuter, ObC ACB, 2016. — 296 c. — 978-5-7996-1779-0. — Pexum poctyma:
http://www.iprbookshop.ru/65920.html

9. Xycnyraunos, P.III. MaremaTtuka s 5KOHOMHCTOB B NpUMepax M 3ajJa-dyax: ydeOHOe
noco6ue 11st By3oB / P. I11. Xycnytnunos, B. A. XKuxapes. - CII0.: Jlanp, 2012. - 654 c.

8.2 MeTozmqecm/le YKa3aHuA QJIA CTYACHTOB 110 0OCBOCHHUIO JTUCHUIIIMHBI

1. Karanaxnoa WM. H. Hauwana wmarematmdeckoro anamm3a: yde0.-mMeroa. mocobue /
Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAI'TVY», 2014. — 116 c.
2. Karanmaxunosa M. H. ®ynknuu ogHoil nmepeMeHHoOM: yuel.-MeTo. nmocoore / KomcoMombeck-
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Ha-Amype: ®I'BOVY BIIO «KHAI'TVY», 2015. — 235 c.

3. KaranaxxnoBa M. H. OCHOBBI MaTeMaTH4YECKOTO aHaau3a: pabodasi TETpajab MO0 MaTeMaTHUKE
JUIE MTHOCTPAHHBIX CTYJIEHTOB BCEX TEXHUYECKUX crenuaibHoctel / Komcomonbck-Ha-Amype:
OI'BOY BIIO «KHAI'Y», 2019. — 55 c.

4. Kocrenko, A.B. Kparkuii cipaBoOUHUK 110 MaTEMAaTUUYECKUM MOJIEISIM B IpUMEpax U 3a/1aqax :
yueOnoe nocobue / 3.K. JlutBunnena, B.H. JlorunoB. Kom-comonsck-ma-Amype: I'OYBIIO
«KaAI'TY», 2005. — 71 c.

5. JlutBunuena, 3.K. Maremarnueckuii ananu3 ((QyHKIUHM OJHOW TEPEMEHHOW) : y4eOHO-
npaktuaeckoe nocooue / 3.K. Jluteunnesa, B.H. Jlorunos. Komcomonsck-Ha-Amype: TOYBITO
«KHAT'TY», 2006. — 92 c. // https://initkms.ru/library/readbook/1101000/1

6. JlorunoB B.H., JlutBunnesa 3.K., Illupokosa 3.B. Anrebpa m reomerpus: y4e0. METO.
nocobue / Komcomonbck-Ha-Amype: ®I'6OY BITO «kKHATI'TY», 2006. — 69 c.

7. JlorunoB, B.H. ®yHKIMM HECKOIBKUX MEPEMEHHBIX U MHTETPATbHOE HCUUCICHHE (DYHKIHH
OJIHOU TepeMeHHou : yueOHoe mocobue / B.H. Jlormnos, M.II. Apremenko, O.A. KBacosa.
Komcomornbck-Ha-Amype: 'OYBIIO «KHAT'TY», 2007. - 58 C. //
https://initkms.ru/library/readbook/1101428/1

8. COOpHHMK WHIMBUAYAIBHBIX 33JJaHUI O BHICIICH MareMaTHke: Y4ueOHoe mocoOue NI BY30B:
B 3-x u. / A.Il. Pa6ymko, B.B. bapxaros, B.B. Jlepxxaseu, U.E. IOpyTs; mox obur pen. A.IL
PsiOymiko. - Munck: Akanemudeckasi kaura, 2005.

8.3 CoBpemennbie mnpodeccuoHaIbHble 0a3bl JaHHBIX U HH(OPMAIMOHHBIE
CIPaBOYHbIE CUCTEMbI, HCIOJIb3yeMble NP OCYLEeCTBJIEHUN 00Pa30BaTEILHOIO
npouecca no JUCHUIINHE

1 OnextponHo-6ubanoreunas cucrema ZNANIUM.COM. loroBop EII 44 Ne 4378 »6¢ K3 21
1 2727000769270301000100046311244 ot 13 anpens 2021 r.

2 DnekTpoHHO-OMOMMoTeuHas cuctema IPRbooks. Jlunensmonnsni poroop Ne EII44
Ne 44/4 na npenocraBlieHHe OCTyNa K 3JEKTPOHHO-OnOmmoTeunoit cucteme [IPRbooks MK3 21
1 272700076927030100100100036311244 ot 05 deBpans 2021 r.

3 DnextponHo-oubmmoteunas cucrema eLIBRARY.RU. JloroBop Ne EIl 44/3 na okazanue
YCIIYT AOCTyIa K MeKTpoHHBIM u3ganusm MK3 211 272 7000769 270 301 001 0010 002 6311
244 ot 04 despans 2021 1.

8.4 Tlepeuenbp  pecypcoB  MH(POPMALMOHHO-TEJTEKOMMYHMKAIMOHHOH  CeTH
«HHTEepHEeT», HEO0XOAMMBIX JJIsl OCBOCHHMS JMCIUILIHHBI (MOZYJIsA)

1. EcrecTBeHHOHay4HBId  00pa3oBaTelbHBIH  mopTan  (eaepaisbHOro  moprana
«Poccuiickoe obOpazoBanue» [DneKTpoHHBIH pecypc]. - Pexxum gocrtyma: http://en.edu.ru |,
CBOOOHBIN. — 3ari. ¢ 9KpaHa.

2. Hayunas snextponHas OubOnnorexka eLIBRARY [OnextponHblil pecypc]. - Pexum
nocryma: https://elibrary.ru/defaultx.asp , ceo6oambIii. — 3ari. ¢ sKkpaHa.

3. Hayunas osnextponHas Oubnumoreka «KuOeprieHunHka» [DneKTpoHHBIH pecypc]. -
Pexxum nocryna: http://cyberleninka.ru , ceo6oansiii. — 3ari. ¢ skpaHa.

8.5 JlnueH3MOHHOE MPOrpaMMHOe ofecnedeHHe, HCIoab3yeMoe Mpu
ocylecTBJIeHUH 00pa30BaTeIbHOIO Mpolecca No JUCUHUILIHHE

Tabmuua 5 — [lepedeHp UCTIONB3YyEMOT0 IPOrPAMMHOTO 00eCTIeUeHHSI

Haumenosanue 10 PexBu3nTHI

OpenOffice CBo0Oo/1Has IMIIEH3Hs], YCIIOBUS UCTIOJIb30BaHUS TI0 CCBIJIKE:
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9 OpraHn3aun0HHO-ne):[ar0ruqeclme yciaoBus

Opranuzaiys 00pa30BaTENBHOIO TMPOIECcCca PErIaMEHTUPYETCS] YUeOHBIM IUIAHOM U
pacnucaHueM y4eOHBIX 3aHATUH. SI3bIk 00y4YeHHs (MpernoiaBanus) — pycckuil. J[s BceX BHIOB
ayJIMTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOKUTEILHOCTHIO 45 MUHYT.

I[Ipu  ¢dopMupoBaHMHM CBOCH HMHIMBHIYaJIbHOW  00pa30BaTEIbHOM  TPACKTOPHHU
oOyJaroIuiicss ~WMEET TMpaBO Ha  Mepe3aueT  COOTBETCTBYIOIIMX  JUCHMIUIMH U
PO(heCCHOHATIBHBIX MOJYJICH, OCBOSHHBIX B IPOLIECCE MPEAMIECTBYIOIIEr0 00yUeH s, KOTOPBIH
0CBOOOKIaeT 00YJarOIIerocss OT HEOOXOAMMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHbIll mpolecc MNpH NPENnoJaBaHUM Kypca OCHOBBIBAETCS Ha HCIOJIb30BaHUHU
TPaJMLIMOHHBIX, HWHHOBAIMOHHBIX M HWH(GOPMAIIMOHHBIX O0pa30BaATENbHBIX TEXHOJIOTUH.
TpaI[I/ILII/IOHHI)IG 06p330BaTCJ'H)HI)Ie TCXHOJIOTHUU NPCACTABJICHBI JICKOUAMHU W CEMHWHAPCKHUMU
(mpakTUYECKUMU) 3aHATUAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH HCIIONb3YIOTCS B
BUJE ILIHPOKOrO0 IPUMEHEHMsI AKTHUBHBIX M MHTEPAKTUBHBIX ()OpPM IPOBEIEHUS 3aHATUH.
HNudopmanmonusle  00pa3oBaTeNbHbIE TEXHOJOTHMH  PEANM3YyIOTCA IYyTeM aKTUBU3ALUU
CaMOCTOSITEIILHOM pa0dOThI CTYICHTOB B HH(POPMAITMOHHOHN 00pa30BaTeIbHON Cpee.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKUMOHHBI KypC MPEANoNaraeT CHCTEMaTU3UPOBAHHOE H3JI0)KEHHWE OCHOBHBIX
BOINPOCOB Y4e€OHOI'O IIaHa.

Ha niepBoii iekuuu ekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIBHO K KaKOMY
0a3oBoMy y4eOHUKY (ydeOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HAMOONIbIIHMKA 00beM WHpOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB P 3HAYUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcs: OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIEHOE U3yUYEeHUE MaTepUalla.

9.3 3aHsATHS CEMHMHAPCKOIO THIIA

CeMuHapckue  3aHATUS ~ NPENCTaBSIIOT  coOOM  JeTanu3aluio  JIEKIMOHHOTO
TEOPETUYECKOr0 MaTepuana, IPOBOAATCS B LENAX 3aKpPEIUIEHHUs Kypca M OXBaTbIBAIOT BCE
OCHOBHBIE pa3/IeIbl.

OcHOoBHOW  (OpPMOH TMpPOBEACHUS CEMUHApOB sBISETCA O00CyXJeHHe Haubolee
NpOOJIEMHBIX M CIIOXHBIX BOINPOCOB MO OTJENbHBIM TE€MaM, a TaKXke pa30op NpUMEpPOB U
CUTyallUd B ayJUTOPHBIX YCIOBHMAX. B 00s3aHHOCTM mpemnojaBaTenss BXOAAT: OKa3aHUE
METOMYECKON MOMOLIN U KOHCYJIBTUPOBAHUE CTYACHTOB 10 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTh HA CEMUHAPCKUX 3aHITUSIX OLIEHUBAETCS IO CIEIYIOIIUM KPUTEPHSIM:

* OTBETHI Ha BOIIPOCHI, ITPEAIAraeMble MIPENOJABATEIIEM;

* y4acTHE B IUCKYCCHSIX;

* BBITIIOJIHEHUE NPOEKTHBIX U MHBIX 3aJaHU;

* ACCHUCTHpOBAaHME MPENOoIaBaTeNI0 B IPOBEIECHNUN 3aHATUH.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBUJIKU HA UCTOYHHKH.

JlokJlagpl U ONIIOHUPOBAHUE JOKJIAA0B MPOBEPSAIOT CTENEHb BIIAJEHUS TEOPETUUYECKUM
MaTepuajoM, a TaKKe KOPPEKTHOCTh U CTPOrOCTh PACCYKICHUH.

OneHuBaHue 3aJaHMil, BBIIOJIHEHHBIX HA CEMUHApCKOM 3aHATHHM, BXOIUT B
HAKOIUICHHYIO OLIEHKY.
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9.4 CamocTosiTe/ibHAsA padoTa 00yYaOIIUXCH M0 JUCHUIIMHE (MOAYJII0)

CamocTrosTrenbHas paboTa CTYIEHTOB — 3TO MPOLECC AKTHUBHOTO, IIeJIEHANPaBIEHHOTO
NPUOOPETEHUs] CTYJACHTOM HOBBIX 3HAaHUH, yMEHHA 0€3 HEMOCPEICTBEHHOTO Yy4YacTHs
npernojaBaresisi, XapaKTepU3YIOIIUKWCS MPEAMETHON  HampaBiIeHHOCTHIO, A (HEKTUBHBIM
KOHTPOJIEM U OLIEHKOW Pe3yNbTaTOB ACATEIBHOCTH 00yYaroIerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTH3als U 3aKPEIUICHUE MOJYYSHHBIX TEOPETUUSCKUX 3HAHUN U MPAKTUYECKUX
YMEHHH CTYJICHTOB;

- yryOJIeHHe U paclIMpEeHUE TEOPETUYCCKUX 3HAHMIA,

- (hopMHpoOBaHNE YMEHUHN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JOKYMEHTAIIHIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE  CaMOCTOSITEIbHOCTH  MBILIUICHUS,  TBOPYECKOW  HHHIIUATHUBBI,
CIIOCOOHOCTEH K CaMOpa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTennbHass paboTa MOXKET OCYIIECTBIATHCS HHAMBUAYAIbHO WA TpPyHIaMu
CTYJECHTOB B 3aBUCHMOCTH OT IeJIH, 00BEMA, YPOBHS CIOKHOCTH, KOHKPETHOW TEeMaTHKHU.

TexHomorust  OpraHM3alid  CaMOCTOSATEIbHOM  pabOThl  CTYACHTOB  BKJIIOYAET
MCIOJIb30BaHNE MHPOPMAIIMOHHBIX U MaTepUATbHO-TEXHUYECKUX PECYPCOB YHHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOJIUTH B MMCbMEHHOM, YCTHOM WIIM CMEIIaHHOH (opme.

CryneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUECKUX 3HAHUM, BBIPAaOOTKE €IUHCTBA B3IISIOB Ha
OTJICIIbHBIC BONPOCHI Kypca, NPUOOPETCHHSI OIPEACICHHBIX HABBIKOB M HCIIOIH30BAHUS
npodeccuoHaNBHOM TUTEPATYPHI.

9.5 Meroanueckue yKa3aHus 1JiA 00y4al0IIMXCs 110 OCBOEHUIO TN CHUTITTHHBI

[Tpr m3yyeHMM AMCLUUIUIMHBI OOyYaroIMMCS LeJIecCOO00pa3HO BBINOJIHATH CIEIYIOLINE
pEKOMEHANNN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/yeTCs IO MaMATH BOCIHPOM3BECTH OCHOBHBIE TEPMHUHBI, OIpPEACICHUs, MOHATHS
paszaena.

3. Oco0oe BHUMaHME CIENyeT YJEeIUTh BBIMOJIHEHUIO OTYETOB IO NPAKTUYECKUM
3aHATHUSM U UHAWBUYAIbHBIM KOMIUIEKCHBIM 33JaHUSIM Ha CAMOCTOSITENIbHYIO PadoTy.

4. Bcs TemaTuMKa BONPOCOB, HM3y4aeMbIX CaMOCTOSITENbHO, 33JaeTCsl Ha JICKLHUAX
npenoyaBareneM. VMM ke Har0TCs WCTOYHMKH (B TIEPBYIO OdYepelb BHOBb W3JIAHHBIE B
NEepUOJIMYEeCKOl HayuyHOW JjuTeparype) Juid Oojiee JeTaJbHOIO IOHHMMAHHS BOIIPOCOB,
O3BYYCHHBIX Ha JICKIIHH.

[Tpu camocTosTensHON MPOopaboTKe Kypca 00y4aromuecs 10JKHbI:

* IPOCMAaTPHUBATH OCHOBHBIE OTIPE/IEICHUS U (DAKTHI,

* IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIM Ha JIGKLIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TEMe JIMTepaTyphl;

* U3YYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU ¥ KOHCIIEKTHI
HanboJIee BAXKHBIX MOMECHTOB;

* CAaMOCTOSITEJILHO BBIMOJIHATH 33/1aHNUs, AaHATIOTUYHbIE MTPpe/IaraéMbIM Ha 3aHATHAX;

* UCTIOJIB30BATH JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OIIEHOYHBIX CPEJICTB.

1. Meroanueckue ykazaHusi Ipu padore HaJ KOHCIIEKTOM JICKLIUH
B Xome neKIMOHHBIX 3aHATHH HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHE Y4eOHOTO Marepuaa.
O6pau1aTL BHHUMAHHUEC Ha KaTCeropuu, (l)OpMyJ'II/IpOBKI/I, PACKpbIBAKOIHUE COACPIKAHUEC TEX WM HHBIX
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SBIIEHUI M TIPOIIECCOB, HAyYHBIE BBHIBOJABI M TMPAKTHUECKHWE PEKOMEHIAINH, ITOJIOKUTENbHBIN OIBIT B
OpaTOpCKOM HCKyccTBe. JKemarenpbHO OCTaBUTh B pabOYMX KOHCIIEKTaX MOJS, HAa KOTOPBIX [eNaTh
MIOMETKH U3 PEKOMEHIOBAaHHOHN JIUTEPATYPhI, TOMOIHSIOMNE MaTepHral IPOCITyIIaHHOHN JIEKLNH, a TaKkKe
MOJUYEPKHUBAIONINE OCOOYI0 BaKHOCTh TE€X WM MHBIX TEOPETUYECKUX IIOJNOKEHWH. 3anaBaThb
MIPETIOIaBATENI0 YTOUHSIONINE BOIPOCHL C IHEBbI0 YSICHEHUS TEOPETHUYECKUX IOJIOKEHUH, pa3perIieHus
CIIOPHBIX CUTYallHH. ... M T.1.

2. Meroauyeckue YyKa3aHHsi 10 CaMOCTOAAITEJIbHOW padoTe Hag H3y4YaeMbIM
MATEPUAJIOM U NIPU NOATOTOBKE K MPAKTUYECKUM 3aHATHAM

Haunnate Hazo ¢ u3yueHHMs PEKOMEHAOBaHHOW nUTEepaTypbl. HeoOXoAMMO TOMHHTBH, YTO Ha
JEKIUU OOBIYHO paccCMaTpUBAeTCs HE BECh MaTepwall, a TONbKO ero 4dacTh. OcTajpHas €ro 4acTb
BOCIIOJTHSETCS B TIPOIECCE CaMOCTOATEILHON paboThl. B cBs3m ¢ 3THM paboTa ¢ peKOMEHIOBAaHHOM
nuTepatypoil oOsizaTenbHa. Ocob0oe BHUMaHUE NP 3TOM HEOOXOAWMO OOpaTUTh Ha COIEpKAHHE
OCHOBHBIX IOJIOKCHUH U BBIBOJIOB, OOBSCHEHHE SIBICHWH M (HaKTOB, YyIACHEHHE MPAKTUYECKOTO
MIPUIIOKEHUSI PacCMaTpPUBAEMBIX TEOPETHYECKHX BOIPOCOB. B mpormecce 3Toil paboThl HEOOXOAMMO
CTPEMHTBHCSI TIOHSTh M 3allOMHUTH OCHOBHBIE MOJOXKEHHUS PAacCMaTpHUBAEMOI0 Marepuana, HpUMepHl,
MOSICHSIIOIINE €T0, a TAKXKEe pa3o0paThCsl B MIUTFOCTPATUBHOM MaTepHale... U T.1.

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AUMOro 1A
ocyuiecTBJIeHHs 00Pa30BaTEebHOIO NPOLECcCa MO JUCHHUILIMHE (MOAYJII0)

10.1 YuebGHo-1200paTopHOe 000py/0BaHHE
OtcyrcTBYyeT

10.2 Texuuuyeckue U JIeKTPOHHBIE CPEACTBA 00yUeHUS

JlekuMOHHbIE 3AHATHSA.

AymuTopuM I JIGKIIMOHHBIX 3aHSATHHA YKOMIUIEKTOBAHBI MEOENbI0 M TEXHUYCCKHUMHU
CpeACTBaMU OOYYCHHS, CIY)KAIIUMHU JIJIs TIPEICTaBJICHUs] y4eOHOW WHQpOpManuu OOoJbIION
ayJUTOPUHN (rabopsbl JIEMOHCTPAIIHOHHOTO obopymoBaHus (poexTop, 9KpaH,
KOMIIBIOTEP/HOYTOYK), Y4eOHO-HATJISIIHbIE TOCOOUS, TEMaTUYECKUE HILTIOCTPAIIUN ).

IIpakTHyeckue 3aHATHA.

Aynuropun i  NPaKTUYECKUMX 3aHATHUH  YKOMIUIEKTOBAHBI  CIIELMAIU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMU CPeACTBaMH 00ydeHUs (IIPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK).

CamocrositeibHas padora.

[Tomemienust Ui CaMOCTOATEIbHOW pabOThl OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOW C
BO3MOKHOCTBIO MNOAKIIOYEHUS K ceTu «/HTepHET» MW JOCTyIOM K DJIEKTPOHHOU
nH(popMamoHHO-00pa3oBarenbHOl cpene KHATY:

— gyutanbHbi 321 HTb KHAT'Y;

— KOMITBIOTEPHBIE KJIACCHI.

11 UHble cBeaeHus

MeToanyeckne peKOMEHIAUMHU 110 00Y4EHHIO JIMI C OTPAHMYEHHBIMHU
BO3MOSKHOCTAMHU 310POBbSl M HHBAJINA0B

OcBoeHNe AUCIUILTUHBI OOYYAIOIIMMUCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS
MOKET OBITh OPraHM30BAaHO KaK COBMECTHO C JPYTMMHU OOYYaIOIIUMUCS, TaK U B OTACIBHBIX
rpynmnax. [Ipeanonaratorcs crenuanbHble YCIOBUS U TOTYYeHUsT 00pa30BaHUs 00yJalOITMHUCS
C OTpaHUYECHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI.

[Ipodeccopcko-negarornyeckuii CoCTaB 3HAKOMUTCST C TICHUXOJIOTO-(PU3HOIOTHIECKUMU
O0COOCHHOCTSIMH OOYYAIOIIMXCSl WHBAIHMJIOB M JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBBS,
UHIUBUAYAIbHBIMU — [POTpAaMMaMU  pea0WIUTallMd  WHBAIUAOB  (npu  Hanuuuu). [lpum
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HEOOXOUMOCTH OCYIIECTBIISICTCS JOTIONHUTENbHAS TOAJIEPKKA TPENOJaBaHus ThIOTOPAMH,
MICUXOJIOTaMH, COLIMATIbHBIMU PA0OTHUKAMHU, MPOIIEAIINMH MOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU C METOAMYECKUMH peKoMeHIanusmMu MunoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpeIIoJiaraeTcs HCIOJIb30BaTh COIMAIBHO-aKTUBHBIC U
pedrexcuBHBIE METOIBl OOYYEHHUS, TEXHOJOTMH COIMOKYJIBTYPHOH peadWIMTalud ¢ IIeIbI0
OKa3aHusl IOMOIIM B YCTAHOBJICHUM IIOJIHOLEHHBIX MEXIMYHOCTHBIX OTHOLICHHUH C JAPYTUMHU
CTYJCHTaMH, CO3JIaHHMH KOMQPOPTHOTO TICHXOJOTHMYECKOTO KJIMMara B CTYACHYECKOH rpyme.
[Tonbop u pa3paboTka yueOHBIX MaTepUaIOB MPOU3BOIITCS C YUETOM MPEAOCTABICHUS MaTepuana
B pa3IHyHBIX (OpMax: ayAuanbHOU, BU3yaJdbHOM, C UCIIOIH30BAHUEM CIHEIIMATBHBIX TEXHUYCCKUX
CpeAcTB U UH()OPMAIIMOHHBIX CHCTEM.

OcBoenne nucrumuinibl junamu ¢ OB3 ocymiecTBiisieTcss ¢ KCIMOJIb30BAHUEM CPEJICTB
oOyyeHus OOIIEro W CHENUATbHOIO Ha3HAa4YeHUS (IEPCOHAIBHOTO U  KOJJIEKTHBHOTO
UCIIOJIB30BaHMsI). MaTepualbHO-TEXHUYECKOe O0EeCIeYeHne MpeayCMaTpUBAET MPHUCIIOCOOTICHHE
aynutopuil Kk Hyxaam jaui ¢ OB3.

®dopma npoBeACHUS ATTECTAlMM ISl CTYJCHTOB-WHBAIHMIOB YCTAHABIUBACTCS C YUYETOM
UHIUMBUAYAIBHBIX ncuxodusndeckux ocodennocreil. s crynentos ¢ OB3 mpexycmarpuBaercs
JIOCTymHas (popma MmpeaoCcTaBICHUs 3aJaHU OIIEHOYHBIX CPEACTB, 8 UMEHHO:

- B TICYATHOM WJIM 3JEKTPOHHOU (opMe (I JIUI] ¢ HapYIIEHUSIMH OMOPHO-IABUTaTEILHOTO
amnmapara);

- B TeyaTHOM (¢opMe WM DSIEKTPOHHOW QopMe ¢ YBEIMYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (JI51 JIUII C HAPYIICHUSIMU CITyXa, pe4H, 3pEHus);

* METOJIOM YTEHHS ACCHCTEHTOM 3aJlaHusl BCIyX (711 UL ¢ HAPYLICHUSMU 3PEHUs]).

CryneHTaM C WHBaJUJAHOCTHIO YBEIMYMBAETCS BpEeMsi Ha TOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[Is TakuxX CTyJEHTOB TpeaycMaTpuBaeTcsi JOoCTymHas (opma
MPEI0CTABIICHUS OTBETOB HA 3aJIaHUS, 3 UMEHHO:

- MIMCbMEHHO Ha Oymare Wi HaOOpOM OTBETOB HA KOMIIbIOTEpE (AJIS JIHIl C HAPYIICHUAMU
clIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOXKHBIX BapUAHTOB C MCIOJIb30BAHHEM YCIYT acCHCTEHTa (A7
JIMI] ¢ HAPYIICHUSAMU OTIOPHO-ABUTATEIHHOTO amapara);

* YCTHO (7151 TUI] C HAPYLICHUSAMU 3PEHUS], OTIOPHO-IBUTATEILHOTO amnapara).

[Ipu HeoOxomammocTu It OOYYArOMIMXCSl C WHBATUIHOCTHIO MPOIEAypa OLICHUBAHUS
pe3yNbTaTOB OOYYECHHSI MOXKET MMPOBOJUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MaremaTuka
Hanpasnenue noarotroBku 13.03.02 Snexmposnepeemuka u 31eKmpomexHuKa
HanpasnenHocts (mpoduib) Dnekmpocuaboicernue
00pa30BaTeNbHOM POrpaMMbl
KBanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yuebHomy niawy)
®opma 00yueHus 3a0unas
TexHOMOTHS 00YUICHUS MPaoUYUOHHAS
Kypc Cemectp TpynoeMKoCTs, 3.€.
1,2 1,2,3 12
Bun mpoMexxyTouHOM aTTecTanuu ObecneunBaroliee NoapasieneHue

3auem c oyenxotl, 3auem c oyenxou, Ixzamen | Kageopa «[IM — Ilpuxnaouas mamemamuray

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. ITomHBII KOMITIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeuyeHb IUIAHHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JUCHUILIMHE (MOY.110),
COOTHECEHHBIX ¢ IIJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMblI

Tabnuna 1 — KoMnereHum u niaHupyeMble pe3yabTaTbl 00ydeHUs 0 JUCIUILTUHE

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

O6menpodeccrnoHanbHbIE

OI1IK-3 Cnocoben
MPUMCHSITh
COOTBETCTBYIOLIUM
(bu3HKO-MaTEMaTHIECKUN
amnmapar, METOIbI
aHajn3a u
MOJICIIUPOBAHUS,
TEOPETUIECKOTO U
9KCTIIEPUMEHTAIBHOTO
WCCJICIOBAHMSI TIPU
pEIICHUHN
poeCCHOHATBHBIX
3a7a4.

OIIK-3.1 3naer pyHnmaMmeHTaIbHbIE 3aKOHBI IPUPOJIBI, OCHOBHBIC
¢du3nUecKrue 1 MaTeMaTHIECKUE 3aKOHbI

OIIK-3.2 YmeeT npuMeHATh (GU3UICCKHE 3aKOHBI U
MaTeMaTUYECKHUe METO/IbI ISl pELIeHUs 3a/1a4 TEOPETUUECKOrO U
MIPUKIIATHOTO XapaKTepa
OIIK-3.3 Bnaneer HaBbIKAMH UCTIOIB30BAHUS 3HAHUN (DU3UKHU H
MaTEeMaTUKH MPU PEIICHUH MPAKTUYECKUX 33724

Tabmuua 2 — [Naciopt ¢poHa OIIEHOYHBIX CPEACTB

KonTponupyemsie ®opmupyemass | HammenoBanue
pasnensl (TeMbl) KOMIIETEHIIUS OIIEHOYHOTO [TokazaTenu oneHKH
JCLUTUIMHBI CpeICTBa
1 cemecTp
JInneitnas aaredpa OIIK-3 PacuerHo- JemoHcTpUpyeT
rpaduyeckasl | MpaKTUYECKOE
pabota UCIIOJIb30BaHUE
MaTeMaTHYeCKUX METOJIOB U
AQHAJTUTUYECKUX aJTOPUTMOB
JUIS aHaJIM3a 3aja4
BexTopHas aaredpa OIIK-3 Kontponbnas | lemoHcTpupyer
paborta MPaKTHYECKOE
HCIIOJIb30BaHNE
MaTEeMaTHYeCKUX METOJIOB U
AHAJTMTUYECKUX aJTOPUTMOB
JUIS aHaJIM3a 3a7a4
AHaJIuTHYECKas OIIK-3 Tect OcymecTBisier BBIOOp
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reoMeTpus MAaT€MaTHYECKUX ONepalnii
u AHAIUTUYECKUX
QIrOPUTMOB I pELICHUs
TEKyLIEd  MaTeMaTH4eCKOU
3a/1aun

2 cemecTp

NuddepeHunaibHoe OIIK-3 PacuetHo- JleMoHCTpUpYET

HCYHCIeHHe PYHKIHA rpapudeckas | IpakTUYECKOe

O/THOM MepeMeHHOM paborta HCIIOJIb30BaHKUE
MaTEMaTUYECKUX METOJIOB U
AQHAJIUTUYECKUX AJITOPUTMOB
JUIS aHaJIM3a 3a7a4

Ipenen pynkuuu OIIK-3 Konrposbnas | JlemoHCTpHpyeT

paborta IPaKTUYECKOE

HCII0JIb30BaHNE
MaTE€MaTUYECKUX METOJO0B U
AQHAIUTUYECKUX aAJITOPUTMOB
JUISl aHAJIM3a 3a]1a4

HccnenoBanue pyHkumii OIIK-3 Tect OcyiecTBisier BBIOOD

OJIHO¥i MepeMeHHOoI MaTE€MaTUYECKUX Olepanui
U AQHAIUTUYECKUX
QIrOPUTMOB JJI1  pELICHUs
TEKyIIE  MaTeMaTH4YEeCKOU
3a/1a4u

3 cemerp

HuTerpajabHoe OIIK-3 PacuetHo- JemoHCcTpUpyeT

HCYKcIeHne PYHKIHA rpaguueckass | MpaKTUYECKOE

OTHOM MmepeMeHHOM paboTta HCIIOJIb30BaHKUE
MaTeMaTUYECKUX METOJIOB U
AQHAINTUYECKUX aAJITOPUTMOB
JUIS aHaJIu3a 3a7a4

JudpdepenunanbHoe OIIK-3 Kontponbnast | JlemoHcTpupyet

ucumciaeHue GyHKIuM paborta MIPaKTUYECKOE

HECKOJIbKHMX HCIIOJIb30BaHNE

nepeMeHHbIX MaTEMAaTHYECKUX METOJIOB U
AQHAIUTUYECKUX aJITOPUTMOB
JUIS aHaJIKM3a 3aja4

HNuaTerpanbubie OIIK-3 HUKP OcymecTBiser BBIOOp

HCYHCJIeHUsA (PYHKIHHU MaT€MaTHYECKUX ONEepaLui

OJHOH NepeMeHHO U AHAJINTUYECKUX
QITOPUTMOB  JUISL  pELICHUS
TEeKyLIEd  MaTeMaTHu4eCKOU
3a/1a4u

2 MeToanueckne MaTepHAJIbl, ONpPeIe/IAIONNe MPOLeayPhbl OlleHUBAHUS 3HAHWI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTePHU3yolue npouecc
¢dopMupoBaHusi KOMIIETEHIM A

MCTOI[PI‘ICCKI/IC MaTCpUuaJibl, OMPECACIAIONNEC TPOUCAYPbl OLCHUBAHUSA 3HaHHﬁ, yMeHPIfI,
HaBBIKOB H (I/IJ'II/I) omnbITa ACATCIBHOCTH, MNPCACTABJICHBI B BHUIC TEXHOJIOTHISCKOU KapThblL
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JUCHHUTLIMHEI (Tabnuma 3).
Tabmuua 3 — TexHomoruueckas kapra

HaunmenoBanue
OIICHOYHOT'O
CpeaCcTBa

Cpoxku
BBITIOJTHCHHUS

IIxana
OLICHUBAHUS

Kputepun
OILICHUBaHUSA

1 cemecTp

Ilpomesxcymounas ammecmayus ¢ popme 33auem c OYeHKOU

1 | PacuetHo-
rpaduyueckas
pabora

8 Henest

30 GamroB

30 Oa/IOB - CTYJIEHT IOJIHOCTHIO BBIITOJHHII
3aJlaHke, TIOKa3aJl OTJIMYHBIE  YMCHHS H
HaBBIKM B paMKaX YCBOGHHOI'O y4eOHOIO
MaTrepuaia, KOHTPOJIbHas paboTa odopmiieHa
aKKypaTHO u B COOTBETCTBUH c
MIPEABSIBISIEMBIMHU TPEOOBAHUSMH.

20 6amioB - CTYIEHT MOJIHOCTHIO BBITIOJIHIIT
3aJIaHKe, MTOKa3aJl XOPOIIHe YMEHHUS HAaBBIKH
B paMKax YCBOCHHOI'0 y4eOHOIro MaTepHalia,
HO HE CMOr OOOCHOBAaTh ONTHUMAJIBHOCTH
MPEAJIOKEHHOTO PEIICHUS, 00nyujeHvl 0OHA
unu 06e HemoyHOCmu, €CTh HEIOCTaTKH B
o(hopMIICHUH.

10 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJHHII
3aJlaHke, HO  JIONYCTWJI  CYIIECTBCHHBIC
HETOYHOCTH M T'pyObIe OIIMOKHU, HE IPOSBHII
YMEHHUST ~ NPaBWJIBHO  HMHTEPIPETUPOBATH
MOJTYYCHHBIC pe3yJIbTaThI, KaueCTBO
odopMIIeHUS nMeeT HEJI0OCTAaTOYHBIH
YPOBCHb.

5 oOamwtoB - CTygeHT HE TMOJHOCTBIO
BBIIIOJIHMJI  3aJlaHUE, NIPH OTOM IIPOSBHII
HEJI0OCTaTOYHBI YPOBEHb YMEHUHN 1 HABBIKOB,
a TaKk)Ke HECNOCOOCH MOSCHUTH MOJTYUCHHBIH
pe3yInbTar.

2 | KonTposbHas
paborta

12 Henensa

50 6amoB

50 6amnoB - CTyIEHT MOJHOCTBIO BBIMOIHUI
3aJjaHie KOHTPOJILHOW paboThI, TOKa3am
OTJMYHBIE yYMEHHUS W HAaBBIKM B PaMKax
YCBOEHHOTO y4eOHOTO Marepuara,
KOHTpOJIbHasE paboTa odopmileHa aKKypaTHO
U B COOTBETCTBUH C MPEIbSBISIEMBIMU
TpeOOBAHUSIMU.

30 6amioB - CTyIEHT MOTHOCTHIO BBITIOJTHHII
3aJJaHM€ KOHTPOJIbHOW paloThl, TOKa3aj
Xopolne YMEHHUS HaBBIKH B pPaMKax
YCBOEHHOTO YYeOHOro Marepuaia, HO He
cMor 000CHOBATh ONTUMAJILHOCTh
MPEUIOKEHHOTO pEIIeHus], JOMYyIIeHbl OJIHA
WIA JIB€ HETOYHOCTH, €CTh HEIOCTaTKH B
0(OpMIIEHUN KOHTPOJIBHON pabOTHI.

20 6amnoB - CTy€HT MOJTHOCTBIO BBITOTHHI
3aJJaHue KOHTPOJBHOM pabOThl, HO TOMYCTHII
CYILIECTBEHHBbIE ~HETOYHOCTM M  TIpyOble
OIMMMOKK, HE TMPOSBUI YMEHUS TPABHIBHO
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxn [Mkana Kputepun
BBINOJIHEHUS | OLICHUBaHMSA OLIEHUBaHUS

HHTEPIPETHPOBATH MOJYUYCHHBIC PE3YIIbTATHI,
KauecTBO OOPMIICHUS KOHTPOJIBHON pabOThI
UMEET HEeJIOCTATOYHBIN YPOBEHb.

10 oGammoB - CTyaeHT HE MOJHOCTHIO
BBINIOJIHWJI 33JIaHUE KOHTPOJIGHOM paboTHI,
Ipu 3TOM IPOSABUIL HGHOCTaTOqHBIﬁ YPOBCHb
YMEHHA M HaBBIKOB, a TaK)Xe HECIOCOOCH
MOSICHUTH MTOJYYEHHBIN Pe3yJIbTar.

3 | Tect 15 nenens | 20 6amwioB | 20 6amioB - 91-100% mpaBUIIBHBIX OTBETOB —
BBICOKMH ypOBEHb 3HAaHHUM, YMEHUH U
HABBIKOB;

15 6amnoB - 71-90% % npaBUIBHBIX OTBETOB
— JIOCTaTOYHO BBICOKUN YpOBEHb 3HAHUU,
YMEHHI U HAaBBIKOB;

10 6amnoB - 61-70% npaBUIBHBIX OTBETOB —
CPEIHMM ypOBEHb 3HAaHUW, YMEHUH H
HABBIKOB;

5 GamioB - 51-60% mnpaBUIIBHBIX OTBETOB —
HU3KWAW YPOBEHb 3HAHUN, YMEHUI U HABBIKOB;
0 OamaoB - 0-50% mnpaBHIBHBIX OTBETOB —
OUYeHb HU3KHUI YPOBEHb 3HAHWM, YMEHHHA H
HABBIKOB;

Texymmit - 100 6annoB -
KOHTPOJIb:

HUTOI'O: - 100 6asutoB

Kpurtepnu onieHKkH pe3y/1bTaTOB 00y4eHHs 110 JUCHUIIMHE:

0 — 64 % OT MakCUMadbHO BO3MOXKHOH CyYMMBI O0ajUIOB — «HEYJOBIETBOPHUTEIHHOY
(HEeZIOCTAaTOYHBIM YPOBEHB ISl IPOMEXYTOYHOH aTTECTAlNH 110 TUCIUILINHE);

65 — 74 % OT MakCUMaJbHO BO3MOXHOW CyYMMbI OalJioOB — «yJOBJIETBOPHUTEIHHO»
(OporoBbIf (MUHUMATBHBIN) YPOBEHb);

75 — 84 % OoT MakCUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcUMalbHO BO3MOXKHOW CYMMBI OaljloOB — «OTJIMYHO» (BBICOKMIH
(MakCUMaJIbHBII) YPOBEHB)

2 cemecTp
Ilpomescymounan ammecmayus 6 hopme 3auem ¢ oUueHKou
1 | PacuerHo- 11 menenst | 30 6aoB | 30 GayyIOB - CTYIEHT TMOJIHOCTHIO BBITTOTHIII
rpaduyeckast 3aJlaHle, TI0Ka3al OTJIWYHbIE  YMEHHS U
pabota HaBbIKM B paMKax YCBOEHHOrO0 Yy4eOHOro

Marepuaia, KOHTPOJIbHas paboTa odopmiieHa
aKKypaTHO u B COOTBETCTBUU c
MPEABSIBISIEMBIMU TPEOOBAHUSMH.

20 6amtoB - CTyE€HT MOJHOCTHIO BBITOTHIII
3aJIaHKe, TTOKa3aJl XOPOIIKEe YMEHHUS HABBIKH
B paMKaX yYCBOEHHOTO y4eOHOro MaTepuala,
HO HE CMOr OOOCHOBAaTh ONTHMAIBHOCTH
MPEAJIOKEHHOTO PENMICHHS, 00ONyujeHvl 00OHA
un 0ee HemoyHOCmu, €CTh HEIOCTaTKH B
o(hOopMJICHUH.

10 6amioB - CTyIEHT MOJHOCTHIO BBITTOTHIII
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

3aJlaHle, HO  JOIMYCTHJI  CYIIECTBCHHBIC
HETOYHOCTH M I'PyObIC OIIMOKHU, HE IPOSBHII
YMEHUS  MPaBWIBHO  HMHTEPIPETUPOBATH
MOJTy4YCHHBIC pe3yJbTaThl, Ka4eCcTBO
odopmIIeHUS HMeEeT HENOCTATOYHBIH
YPOBEHb.

5 oOamwtoB - CTymeHT HE TMOJHOCTBIO
BBITIOJIHUJI  3aJlaHWe, IIPU ITOM MPOSBHUI
HEJIOCTaTOYHBIM YPOBEHb YMEHUHN U HABBIKOB,
a TaK)Ke HECNOCOOCH MOSCHUTH MOJIyYCHHBIH
pe3ynbTarT.

KoHntposbHas
paborta

8 Henenst

50 GaroB

50 6ammoB - CTyAEHT MOJHOCTHIO BBIMOJTHUI
3aJlaHAE€ KOHTPOJIBHOW pabOThI, IOKa3all
OTJIMYHBIC  YMEHUS M HaBBIKM B paMKax
YCBOEHHOTO y4e0HOTO Marepuana,
KOHTpPOJIbHAsE pabota odopmIIeHa aKKypaTHO
U B COOTBETCTBHM C TPEIbSBISICMBIMUA
TpeOOBaHHSIMHU.

30 6amtoB - CTYIEHT MOJTHOCTHIO BBITTOJHHII
3aJlaHUe KOHTPOJBHOW pPadOThI, IOKa3all
XOpOIIIHE YMEHHUSI HaBBIKH B paMKax
YCBOCHHOTO YYeOHOTO Marepuaia, HO HE
CMOT 000CHOBATh OIITUMAJIbHOCTE
MPEAJIOKEHHOTO PEeIeHUs, JOIMYIICHBI OJHA
WIA JB€ HETOYHOCTH, €CTh HEIOCTaTKH B
0hOpMIIEHUH KOHTPOJIHHOU PaOOTHI.

20 6amnoB - CTYyIEHT MOJHOCTBIO BBITOTHHUI
3aJJaHue KOHTPOJBHOM pabOThl, HO TOMYCTHII
CYIIECTBEHHbIE HETOYHOCTH U  TIpyObIe
OmMOKU, HE TPOSBWI YMEHHUS TPABHIBHO
HHTEPIPETHPOBATH MOJYUYCHHBIE PE3YIbTaThI,
KauecTBO OPOpMIIEHUS KOHTPOJIBLHOU PabOTHI
MMEET HEeJJOCTAaTOYHBIN YPOBEHb.

10 OammoB - CryaeHT HE TMOJHOCTHIO
BBITIOJIHWJI 3a/IaHUE KOHTPOJBHON pPaboTHI,
MIPU STOM TPOSIBUI HEJOCTATOYHBIA YPOBEHB
YMEHUH W HaBBIKOB, a TaK)Ke HECIOCOOCH
MOSICHUTD TTOJTYYCHHBIN pe3yibTarT.

Tect

15 Henens

20 6asutoB

20 6ammnos - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMM YpOBEHb 3HaHUM, YMEHHU W
HABBIKOB;

15 6amnoB - 71-90% % npaBUIBHBIX OTBETOB
— JIOCTaTOYHO BBICOKUH YpOBEHb 3HAHMIA,
YMEHUI U HAaBBIKOB;

10 6amnoB - 61-70% npaBUIBHBIX OTBETOB —
CpeIHUIl ypOBEHb 3HAHWH, YMEHHH U
HABBIKOB;

5 6amnoB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KUI YPOBEHb 3HAHUW, YMEHHUI U HABBIKOB;
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HanmenoBanue
Cpoxn [Mkana Kputepun
OLICHOYHOT'O
BBITIIOJTHCHHS | OLICHHWBAHUS OLICHUBAaHUsA
cpeacTsa
0 GamnoB - 0-50% mnpaBUIBHBIX OTBETOB —
O4YECHb HU3KUH ypOBEHb 3HAHWW, YMEHUU H
HAaBBIKOB.
Texymuit - 100 GamroB -
KOHTPOJIb:
HUTOI'O: - 100 GamnoB
Kpurepun oueHku pe3yjbTaTroB 00y4eHHs 110 JUCHUILIMHE:
0 — 64 % oOT MakCUMaJbHO BO3MOXHOH CyMMBbI O0ajUIOB — «HEYJOBIETBOPHUTEIHHO
(HEeIoCTaTOYHBIN YPOBEHD Ul IPOMEKYTOUHOM aTTeCTallUy 110 AUCLUIIINHE);
65 — 74 % OT MakCUMaJbHO BO3MOXHOW CyMMBI OallioB — «YyJOBJIETBOPUTEIHHOY

(oporoBbI (MUHUMAJIBHBIN) YPOBEHb ),

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOpPOILIOY» (CPeIHU YPOBEHbD);

85 — 100 % oT MakcUMalbHO BO3MOXHOW CYMMBbI OaJIoOB — «OTJIHYHO» (BBICOKUH
(MakcCUMaJIbHBII) YPOBEHB)

3 cemecTp
Ilpomesicymounas ammecmauusn ¢ ghopme IK3amen
1 | PacuetHo- 11 menens | 30 OasuroB 30 GaIoB - CTYIEHT IOJIHOCTHIO BBITTOJHHII
rpaduyeckas 3aJlaHue, I0Ka3aJl OTJIMYHBIE  YMEHUSA U
pabota HAaBLIKM B pAaMKaX YCBOEHHOIO y4eOHOIo

Marepuaa, KOHTPOJIbHas paboTa odopmiicHa
aKKypaTHO u B COOTBETCTBUHU c
PESABIBISICMBIMU TPEOOBAHUSMH.

20 6amnoB - CTYyIEHT MOJHOCTBIO BBIOTHHUI
3aJlaHue, TT0Ka3aj XOpOIIue YMEHHUS HaBBIKU
B paMKax YCBOCHHOI'O y4eOHOIro MaTepualia,
HO HE CMOr' OOOCHOBAaTh OITHUMAJIBHOCTH
MPEJIOKEHHOTO PEHICHUS, OOnyujeHsvl 00HA
unu 08e HemoyHOCMmuU, €CTh HEJOCTAaTKH B
o(pOpMIICHUH.

10 6amioB - CTyIEHT MOJTHOCTHIO BBITIOJHHII
3aJlaHue, HO  JIONMYCTWUJ  CYIIECTBEHHbBIC
HETOYHOCTU U IpyOble OIIMOKH, HE MPOSBUII
YMEHUs  TMPaBWJIBHO  HMHTEPIPETUPOBATH

MOJIy4YEHHBIE pe3yJIbTaThl, KauyecTBO
opopmienus UMEET HEZ0CTaTOYHBIN
YPOBEHb.

5 OamnoB - CrTyaeHT HE THOJIHOCTHIO

BBIIIOJIHWJI  33JjaHUE, IIPU OTOM IPOSBUII
HEJIOCTATOYHBIM YPOBEHb YMEHUHN U HABBIKOB,
a Tak)Ke HECHOCOOEH MOSCHUTH MOJIy4YEHHBIN

pe3ynbTar.

2 | KoHTponbHas 8 Henend 50 6ammmoB | 50 GamtoB - CTyIEHT MOJTHOCTHIO BBITTOTHIII
pabota 3aJJaHue KOHTPOJBHOW paboThl, TOKa3aml
OTJINYHBIC YMCHHMA W HAaBBIKM B pPaMKax

YCBOEHHOTO y4eOHOTO Marepuana,

KOHTpPOJIbHAsI paboTta odopmiIeHa aKKypaTHO
U B COOTBETCTBHM C MPEABSIBISIEMBIMU
TpeOOBAHUSIMHU.
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

30 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJHHII
3aJlaHue KOHTPOJBHOW pabOThI, IOKa3all
XOPOIITHe YMEHHUs HaBBIKM B paMKax
YCBOCHHOTO Yy4eOHOro MmaTepHaja, HO HeE
CMOT 000CHOBATh OIITUMAJIBbHOCTE
MPEAJIOKEHHOTO pEelIeHUs], AOIMYIICHbl OJIHA
WIA JB€ HETOYHOCTH, €CTh HEIOCTaTKH B
0(pOPMIICHUH KOHTPOJIBHON paOOTHI.

20 6amioB - CTyIEHT MOJHOCTBIO BBITOTHHUI
3a/laHle KOHTPOJIBHOM padOThl, HO JOMYCTHII
CYIIECTBEHHbIE HETOYHOCTH U  TpyObIe
OIMOKH, HE NPOSBHJI YMEHHS IPAaBHIBHO
HHTEPIPETHPOBATH MOJYUYCHHBIE PE3YIbTaThI,
KauecTBO OPOPMIICHUS KOHTPOJIBHON pabOThI
UMeEeT HEeJJOCTAaTOYHBIA YPOBEHbD.

10 GammoB - CTyaeHT HE MOJHOCTHIO
BBITIOJIHWJI 3a/IaHUE KOHTPOJLHON pPaboTHI,
IIPY 3TOM IPOSBIII HEJOCTATOYHBIM YPOBEHB
YMEHUH M HaBBIKOB, a TaK)Ke HECIOCOOCH
MOSICHUTD TTOJTYYCHHBIN Pe3yibTarT.

3 | UKP

15 Henensa

20 6asu1oB

20 6amnos - 91-100% npaBUIBHBIX OTBETOB —
BBICOKMM YpOBEHb 3HaHUM, YMEHHU H
HAaBbIKOB;

15 6ammoB - 71-90% % mpaBUIBHBIX OTBETOB
— JIOCTaTOYHO BBICOKMN YPOBEHb 3HaHUM,
YMEHHI U HaBBIKOB;

10 6amnoB - 61-70% npaBUIBHBIX OTBETOB —
CpeOHUIl ypOBEHb 3HAHWH, YMEHHH U
HAaBBIKOB;

5 6amnoB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KUN YPOBEHb 3HAHUW, YMEHHUU U HABBIKOB;
0 GammoB - 0-50% mnpaBHIBHBIX OTBETOB —
OYECHb HU3KUH ypOBEHb 3HAHUW, YMEHUU H
HAaBBIKOB;

Texymmit
KOHTPOJIb:

100 6atoB

DK3aMeH:

50 6amnoB

50 6ayoB — 91-100% npaBUIBHBIX OTBETOB —
BBICOKUM ypOBEHb 3HAaHUH, YMEHHUU W
HaBbIKOB;

40 6amnmoB - 71-90% mpaBUIBHBIX OTBETOB —
JIOCTaTOYHO BBICOKMH YpOBEHb 3HaHUM,
YMEHMU U HAaBBIKOB;

30 GamnoB - 61-70% MpaBHIBHBIX OTBETOB —
CPEIHMM ypOBEHb 3HAaHUW, YMEHUU W
HaBBIKOB;

20 6ammoB - 0-60% mpaBUIBHBIX OTBETOB —
HU3KUN YPOBEHb 3HAHUM, YMEHHUI U HABBIKOB.

HUTOI'O:

150 6ammoB

Kpurepum ouieHKH pe3yJbTATOB 00YUYeHHS 10 TUCHHUIJIMHE:
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Hanmenosanue
Cpoxn [Mkana Kputepun
OLICHOYHOT'O
BBITIIOJTHCHHS | OLICHHWBAHUS OLICHUBAaHUsA
cpeacTsa
0 — 64 % oOT MakCUMaJbHO BO3MOXHOH CyMMBbI O0ajUIOB — «HEYJOBIETBOPHUTEIHHO

(HEeOCTAaTOYHBIM YPOBEHD ISl IPOMEXYTOYHON aTTEeCTAlluy 110 IUCIHUILIHHE);

65 — 74 % oT MakCUMallbHO BO3MOKHON CYMMbI 0AJUIOB — «yAOBJIETBOPUTEIBHO» (TIOPOTOBBII
(MUHUMAJILHBIN) YPOBEHB);

75 — 84 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI 0aJlJIOB — «XOpPOILOY» (CPeIHUI YPOBEHbD);

85 — 100 % oT MakcUMajdbHO BO3MOXKHOM CYMMBI OalJIoOB — «OTIMYHO» (BBICOKHIA
(MaKCHMaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 32/IaHNUS WJIH UHBIE MATEPHAIbI, HEOOXOUMBbIE J1JIs1
OLIEHKHU 3HAHUI, YMEeHM i, HABBIKOB U (UJIH) ONBITA JAeSATEJIbHOCTH,
XapakTepusyoume npomecc popMupoBaHus KOMIETEHIUH B X0/1e 0CBOCHUS
00pa3oBaTeJILHOM MPOrPaMMBbI

3.1 3apanus 11 TeKyLero KOHTPOJIsl yCIeBaeMOCTH

KonTpoabsnas pabdora 1 cemecTp

1. Jaubt Touku 4(3, 4, 5), B(5, 5, 7). HaiiTn MOysib M HalIpaBJISIOLIME KOCHHYCHI BEKTOpa AB .
2. Bektop ¢ cocraBiser ¢ KoopauHartHeIMH ocsmu  Ox, Oy yruel a =60°, f=120°.
BbIUuCINTh €ro KOOPAMHATHI, TIPU YCIOBUH |C| =4 u BekTop ¢ obOpasyer ¢ ocbto Oz ocTphiii
yroJL.

3. Jlaubl BekTOpbl a ={3,1,—2}, b= {5,1,—2}. Haiitu xoopauHaThl BEKTOpa X, €CIH OH
neprneHauKyisipeH Kk ocu OZ u yIoBIeTBOPSIET YCIOBHAM a- X =9, b-Xx=7.

4. OmnpemenuTh mnpu KakoM « Bektopsl a={3x, 52}, b={L -2 a} B3aummO
NEPICHIUKYIIPHBI.

5. OmpeeuTh IpH Kakux «, 3 Bextopl a ={a, 5, 2}, b ={2, [, &} KOJINHEApHBI.

6. Jlanwl Bepmuabl Tpeyronbanka A(L 2,3), B(2,—2,1), C(3,4,3). OnpenenuTh ero BHyTPSHHUH
YTOJI TIPH BepIINHE 4 U TIPOCKITUIO0 BEKTOpA AB Ha BEKTOD AC .

7. Hanbl BepmmHbl Tpeyronbanka AL 2,1), B(2,2,3), C(3,4,3). Haiitu ero miomaap 1 BBICOTY,
OIYIIIEHHYIO U3 BEPIIUHEI B.

8. Janmwl Bepmmubl Terpadapa A(LL1), B(L2,3),C(3,4,2), D(5,3,2). Haiitu ero obobeMm u
BBICOTY, OMYIICHHYIO U3 BepIIuHbI C.

9. Han Bektop a={12,—-9,9}. HaiiTu BekTop X KOJUIMHEApHBI BEKTOpY &, KOTOPBIH
cocraBisiet ¢ ocbto OZ ocTpslil yroi u |7(| =234,

10. Haiitn yron Mexay Bektopamu M u N, eciu |rﬁ|:|ﬁ|:1 U BEKTOpHl a =5M-—4f,

b =M+ 20 B3auMHO NEPIEHIUKYIAPHBL.
KonTpoabHas pabdora 2 cemecTp

Haiitu npenens! GyHKIMIMA:
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2 4 _ X

1) lim 22‘ 5;”3 ) Iim—5X4 X+6 . g Iim(z 3Xj;
X—0 3X7 — 2X“ + 2X X=02X" —2X+2 x—ol 5 —3X

) x> —8 X2 43x+2 . 2x2 —x +1 3

4) lim : 5)hm-7;————ﬁ 6) lim| ——— | ;
X2 [2X — X x>-1x3 —3x—2 x>0 2x2 +1
_ X
7) lim cosx—cost; 8) lim V2X+15-5 9) I In(1+ xe™)

—_— X im——=.
x—0  XSin3x x—5 3—+X+4 x—01—~/1+ 3X

HccnenoBaTh (PyHKIMIO Ha HEIPEPHIBHOCTH U MIOCTPOUTH €€ Ipaduk:

—-X, X<0
f(x) = x3, 0<x<2.
X+4, X>2

Koutpoasnas padora 3 cemectp

1. Haiiti momueni quddepennnan pyHkumu:
a) 7= arccos ., o) u :In(y2 —3e X +sin® z).
X

2. BpraucouTh mpuOIMKEeHHO ¢ TOMOIIBI0 tuddeperuana GyHKINN:

2) 12)2,89. 6) (12 + 22"

3. Haiftu yacTHBIE TPOM3BOJHBIE CIOXHOM (GyHKIMU: a) Z=+U+V—-2, tme u=In,/xy,

v=x'y, 6) z=tg(x/y), rae x=uv , y=u?-v2,

4. HaiiTi 9acTHBIC IPOU3BOIHBIC PYHKIIMH, 38 JaHHOU HESIBHO:
2,,,2
a) X2 +y3+2%-3xyz=4,6) XV +In(x3+2%)-xyz =0, x=u+Vv, y =uv.
5. Haiiti rpajvieHT, NPOM3BOAHYIO IO HampaBicHuio Bektopa da={l, 2, -1}, ypaBHeHHe
KacaTeJIbHOU TIOCKOCTH W HOPMAJTH K MMOBEPXHOCTH S :
a) z=x%+y? —3xy —X+Yy+2, B TOUKe Mqy(2,10),
6) X2 +2yz—yz% +3y—7x2+20=0, B Touke My (1, 2,3).
6. HaiiTi yacTHBIC TPOU3BOIHBIC BTOPOTO MOPSIIKA:
_ 2 .3 _(v2 , 52yIny 2 52 2 _
a) z=c0s(3x“—y°), 6) u=(x“+2°)"7,B) X" +2y -2y +2°-2-20=0.
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PacuyerHo-rpajguyeckas padora 1 cemecTp

1. Borunciuth onpeaenuTelib, UCTIOIb3YS: a) pa3sioKEHUE Mo 2-0i CTpoke; 0) paszioKeHHe 1o
4-my cronbmy; B) Meron JG(EKTUBHOTO TIOHWIKEHHUS TMOpSAAKa; T) TPHUBEIACHHUE
K TPEyroJbHOMY BUY; 1) TeopeMy Jlamaca.

1 -2 0 3
2 1 -1 4
0 -2 1 2
4 0 -3 3

2. Haiitu AB u B-A. Y6emutscsa, uto det(A-B) = detA-detB. Haiitu 47!, B! wmeromom
NPUCOCTUHCHHOM MaTPHIIBI.

1 2 1 7 5 1
A= 1-2 4, B=| 5 3_1].
3-5 3 123
3. C noMo1IpIo 3JIeMeHTapHBIX MpeoOpa3oBaHil HATH MaTpHIly oOpaTHyto MaTpuie C.
2 5 1
C=l1 0
1 2 3

4. WccnemoBaTh CHUCTEMY Ha COBMECTHOCTh. B ciiydyae COBMECTHOCTH pemuTh €&: a) 1o
dbopmynam Kpamepa; 6) ¢ moMomipio 06paTHOI MaTpulibl; B) MeTogoM ["aycca; r) merogom
LU paznoxenws.
X1 — X +3X3 =0,
—2X1 +Xp + X3 + X4 =8,
3Xq +2Xy —4X3 +2X, =18,
2Xq + Xy —X3 + X4 =10.
5. Haiitu obmiee pemieHre CUCTEMBI OTHOPOIHBIX ypaBHEHUH 1 octpouts OCP.
6%, +35 —2X3 +4X4 +7X5 =0,
Xy +4Xy —3X3 +2X4 +4X5 =0,
X1+ Xp — X3 —2X4 —3X5 =0,
2Xq — Xy +2X3 +12X4 +19%5 =0.
6. VccienoBarh cucTeMy Ha COBMECTHOCTh. B ciiyyae COBMECTHOCTH pEeIIUTh €€ JII00BIM

METOJ0M:

X1 —Xp +2X3 + X4 =5,
2Xy +3Xy +2Xg +5X4 +2Xg =3, Lor2rens T

a) 9X1 + X2 +4X3 —5X4 + X5 =1, 6)
Xy —2Xy +2X3 —=10X4 — X5 = 2.

2%y +3Xy + X3 + X4 =5,
—X1 =25 +4%X4 =13,

OXy =Xy + Xz +2X4 =2,

— Xy +Xp + X3 +2%X4 =0.

Pacuerno-rpadguyeckasi padora 2 cemecTp

3amaua 1. Mcxoms U3 onpeeneHus Npou3Boanon, naitu f '(O).

.2
tg x3+x%sin= |, x=0;
f(x)= g( )
0, x=0.

3anaya 2. CocTaBUTh ypaBHEHUE HOPMAJIU U YPaBHEHHE KacaTeIbHOU K JaHHOW KPUBOM B TOUKE

c abcuuccoit X . y:(4X—X2)/4, Xg=2.
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3anaua 3. Haiitn nuddepennman dy
X+x2 -1, x>0.

3anava 4. Beruucnuth npuOIMKEHHO ¢ TOMOILIBI0 AuddepeHnrana.

y:%(x+\/5—x2 ) x =0,98.

y = xarcsin(l/ x)+In

3anaua 5. Haiitu npou3BoHbIE:

203x3 + 4x2 —x-2) 1 142"
a) y = :6) y=—-In ; B) ¥ =2Vx —4In(2+/x);
) 151+ x VY g )y : )
1 sin3x . tgx — ctgx 1 (2+/5thx
r sin~/3 + i y=arctg(—j; e) y= In ;
)y= " oS BX Jx )Y 45 | 2—/5thx
%) yz(arctgx)(llz)lnarctgx; 3) y= xarcsin x P in—x2 :
V1-x2
1(» 2 X4 .2 1
=—IX“+8NX°“ -4 +—arcsin—, x>0; =——In(tgx +ct .
1) y 24( - * 16 x> ¥) y = ——In(tgx+ctgar)
B 3t% +1
3anaua 6. HaiiTu Ipou3BoaHyI0 Yy : 3t3

y = sin(t3 /3+t)
3anava 7. Haiitu mpou3BOgHYIO0 N -ro mopsiaka QyHKIuu Y = Xe ax
3anaua 8. HaiiTu mpou3BOJIHYIO YKa3aHHOTO MOPsIKA
y= (2x2 - 7)In(x ~1), y® =2
3anava 9. [Toctpouts rpaduku GyHKIUN C TOMOIIBIO TPOU3BOJHON MEPBOTrO MOPSIIKA.

a) y=2x3—9x% +12x-9; 6) y=1-3x? —2x.

3anaua 10. Haiitu HanOonbIiee 1 HauMeHblee 3Ha4eHNs GYHKIMU Ha 3aJaHHOM OTpe3Ke
16
y = G +—-16, [1, 4].
X
PacuetHo-rpajguyeckas padora 3 cemecTp

1. HaiiTn HeonpeaeIeHHbIE UHTErPAJIbI:

3[2
1I3+\/x— 2%,

N ) J3+xdx; 3”6x+1
4) [sin(3—2x)dx; 5) I#X—l; 6) I7§<Xd4):1.
NS B) |20 9) fe* > dx;
10) j—““)'(”zxdx; 11) | a{c_si:zxdx; 12) I4d1—+8i;;(osx X;

X 4.3

1422 2x-1 Gx+1)IN2Gx+1)
e9* +ctgx

cos? X

16) | dx ; 17) [sin® 2x-cos2xdx ;18) [sin? 3x-cos? 3xdx;
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19) [sin3x-cos5xdx ;

)IVX+ +1
X 1
dx

K21+ x2

28) [3* cos xdx ;

25) |

31) [xcos? xdx ;

1
34) [——F———dX;
)jx3—x2—x+l
5x2 —3X+2

dx

)X —x+1

40) |

dx )
4sinx—6cos X |

20) |

23) |

dx _
x*Vx? -1
29)ﬂn&+«ﬂ:;_h

(x=1)x+1)°
dx _
2x2 —3x+2’

38) [ 2x-10 I

VX% +8x+9

dx
1+Vx+1'

26) |

35) |

41) |

HUKP

OmnpenieneHHbI UHTETPAJ U €70 MPUIIOKEHHUS.
1. BeruncauTh HeCOOCTBEHHBIM MHTErpall WM JJ0Ka3aTh €ro pacXoIUMOCTb:

0 dX 2
— o
a)GXMX )I

1xVx—1'

2. Haiitu miomans Gurypsl, orpaHu4eHHOMN JIMHUSMU:

a) Xy=4, x+y-5=0;

X =t —sint,
B)
{yzl—coﬂ,

6) p=2sin2¢, p=>1;

)

3. Haittn mny xyru xpusoit Y =Chx, 0<x<In3.

4. Beruucnuth 00beM Tea, 00pa30BaHHOTO BpallleHneM BOKpYTr ocu Ox GUrypbl, OrpaHUYEHHON
2 2
maansamu X© — Y =16, Xx=8.

Tect 1 cemecTp

dx _
3(2x+1)? +2x 41

tgx dx
sin? x+3c0s? x
J§+l

27) [x%e*dx;

21) |

24) j

30) [x*In(3x—1)dx ;
33)IX +x4 8I
x3 — 4x

dx

Ji2x—x2

5_
39)I3X2 4XIx;
X +1

36) |

Bonpoc Ne 1: 3anummre ypaBHeHUE NPsSMOM, COOTBETCTBYIOIIEE JAHHOMY PUCYHKY.

Bonpoc Ne 2: YpaBHeHue MmII0CKOCTH, TPOXOIIEH Yepe3 TOUKy A (—1,—1;—1) u ock OX, umeer
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BU]I...
BapuaHTbl 0TBETOB: (BBIOEPHUTE OJIUH IPABUIIBHBIA OTBET, BPEMS 2 MHH)
1 x+y+2z+3=0 2. x+z+2=0 3. y+z+2=0 4. y-z=0

Bompoc Ne 3: Touka (—2:1) JIEXUT HA IPSIMON C YPABHEHHUEM. ..
BapuanTs! 0TBETOB: (BBIOEPUTE HECKOJIBKO IIPABUIIBHBIX OTBETOB, BPEMSI 2 MUH)
1. 3x—y+7=0 2. y=x-1 3. y=-2x-34 x+2y-1=0

Bompoc Ne 4: Ecnii Touka P(xp; — 2;1) IPUHAUICKUT IJIOCKOCTH 4x + 5y — 6z =0, TO

KOOpJIMHATa X[ paBHa
BBeauTe npaBmIIbHBINA OTBET (BpeMs 2 MUH).

Bonpoc Ne 5: JliiuHa oTpeska, oTcekaeMoro mpsiMoir 2% +3¥ =6 =0

Beeaute npaBwiibHBIN OTBET (Bpems 1 MuH).

Ha ocu OY, paBHa...

Bonpoc Ne 6: Ykakure npaBUIbHOE COOTBETCTBUE MEXKY YPABHEHUSIMHU U TUIIAMU YPABHEHUM
IIPSIMOM Ha IIOCKOCTH.

1. 2x—-5y-9=0 2 y=-3x+7 3 x=6

BapuaHTtbl 0TBETOB: (YKa)XUTE COOTBETCTBHUS, BpPEMs 2 MUH)

1. ypaBHEHHE MIPSMOH, TapaJUIeIHLHON OCH a0CIHCC. 3. ypaBHEHUE NpsMOH B
OTPE3KaX Ha OCsX

2. ypaBHEHHUE IPSIMOM C YTIIOBBIM KO3 (pHUITMEHTOM 4. obuiee ypaBHEHUE TIPSIMOI

5. ypaBHEHUE MPSAMON, MAPAJIIETbHON OCH OPAUHAT

Bonpoc Ne 7: VpaBHeHureM IpsMOH, TapauieIbHON ¥ =3x-1 , SIBIISIETCS ...

BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH MPABUIIBHBIA OTBET, BPEMS 2 MUH)
1. y=—x+2 o5 p=3x+1 3 y="3x+l 4 y=x-3

Bonpoc Ne 8: YcraHOBUTE COOTBETCTBHE MEXY YPAaBHEHHEM IINIOCKOCTHU U €€ MOJIO)KEHUEM B
IIPOCTPAHCTBE

1. 2x+3z+5=0 2 4y-z-3=0 3 Sx+ly-9=0 4, xt7y-2z=0
BapuanTsl 0TBETOB: (YKaXHT€ COOTBETCTBHS, BpEMs 2 MUH)

1. mapamnensHa ocu OY 2. mapaienbHa ocu OX 3. MPOXOAUT Yepe3 Havaio
KOOpJUHAT

4. napannensHa ocu OZ 5. npoxoaut yepe3 ock OY

Bormpoc Ne 9: IIpsimast mpoxXoauT yepe3 TOUKU c0;0) y 5(-48) Torna ee yrinoBou

KOd(UITMEHT paBeH. ..
BBenuTe npaBunbHBINA OTBET (Bpems 1 MUH).

Bomnpoc Ne 10: YpaBHeH#eM IpsMOii, TIepreH MKy IspHoit mpsivoii ¥ = 2% +3

BapuaHTbl 0TBETOB: (BBIOCpHTE OAMH NMPABUIBHBINA OTBET, BpEeMsI 2 MUH)
1 2x-y+1=0 2 3x-y-5=0 3 x+2y+4=0 4 xt3y+12=0

, IBIISICTCS ...

3 -2y +z-6=0

Bompoc Ne 11: Toukoit nepecedeHust INIOCKOCTH ¢ ocbro OX sBisgeres ...

BBenuTe npaBUIbHBINA OTBET (BpeMs 2 MUH).
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x=1 y+4 =z

Bompoc Ne 12: [Ipsmas  « 3 3 mapajuielbHa IJI0CKOCTH
BBenure npaBUIBHBIN OTBET (BpeMs 2 MUH).

X =3y =52=0 ppy a, paBHOM. ..

Tect 2 cemecTp

=

Bompoc Ne 1: [IpousBoanas yactoro 2x—1 papHa ...
BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBLHBIA OTBET, BPEMS 2 MUH)

1 1 1 _4x-1
1. 2x-1 2. (2x-1)° 3 (2x-1) 4 Qx-1)°
Bompoc Ne 2: 3HadeHue Mpou3BoAHOi GyHKIHH Y = X - €°° B Touke * = -1 paBHoO. ..

Bormpoc Ne 3: Vkaxurte Bun rpaduka GyHKIuu, 115 KOTOPOH Ha BCEM OTPE3KE [a;b]

y =0, y'<0, y" >0

OJIHOBPEMEHHO BBITIOJIHSIFOTCSI YCIIOBUS
BapuaHnTtsl 0TBETOB: (BBIOEpUTE OJIMH MPABUIBHBINA OTBET, BPEMS 2 MUH)

Bomnpoc Ne 4: Jlan rpaduk ¢pyHKIMN y=17r (I) . \

Tornaa BepHBI yTBepkAeHUS ... BapuaHThl 0OTBETOB: (BBIOEPUTE HECKOIBKO MPaBUIIbHBIX
OTBETOB, BpeMs 2 MUH)

AL RUSE T (R ) o )0 xe(w)
5 J)<0 o xe (- ws0)

5. X =0 _ touka nepern6a

4, X =2 , X = 4 touxn neperuda

_ sindx

. Tt =0
Bonpoc Ne 5: 3nauenue npoussonnoil pynkuun X t1 prouke * =Y pasno...

Bompoc Ne 6: Ha pucynke nzobpaxkeH rpagpuk GyHKIUN y=r) , 3a/1aHHOI Ha UHTepBaJe
(-3;6)

v
A N

fx)<0
Torma yucio HHTCPBAJIOB, HA KOTOPBIX , PaBHO ...
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Tect 3 cemecTp

dt
Bomnpoc Ne 1: MuTerpan 42 paBeH ...

1/2

1 1
[r@dx=-2  [2f(x)dx=3, [27(x)ax
Bomnpoc Ne 2: Ecniu -1 u 1z TO UHTErpai -1 paBeH ...
25— x5° -
Bomnpoc Ne 3: Jlan unrerpan x . Torna 3amena nepemeHHoii * = 3 €08t puoauT ero

K BULY ...

I(4x3 - 2x)nx dx

Bompoc Ne 4: Ecniu B HeoIpeieIEHHOM UHTETpajie , IPUMEHSIST METOJL

WUHTETPUPOBAHUS 110 YACTSAM MOJIOKHUTb, UTO u(x) =lnx 5 byHKIMSA vix) Oyzer paBHa ...

x+1

Z
Bompoc Ne 5: IlpaBuinibHyt0 panmoHanbHyo 1po0b (= +3)x" Moo IIPEACTABUTH B BUJIE CYMMBI

npocTedMX Ipobeit ¢ HeolpeneIeHHbIMU K03 (pUIiueHTamu. ..

j(9v§—8x+3)dx

Bompoc Ne 6: OnpeneneHHblil nHTErpan paBeH...

-l[czrcfg 2yl

2
Bomnpoc Ne 7: 3nauenue uarerpasa o 1+ pPaBHoO...

Bompoc Ne 8: Ilinomans ¢purypsl, 1300pakeHHON Ha PUCYHKE, ONPEAEIAETCS HHTETPAJIOM. ..
yA

3l y=-2x2+3

j 1 —
Lol 1l X

Bomnpoc Ne 8: OnpesiesieH bl HHTErpal, BEIPAKAOIIMH IUIOMIAb TPEYTOJIbHUKA ¢ BEPIINHAMH
(0;0); (2;10); (0;10) , UMEET BH]T

3.2 3apanus VI NPOMEKYTOYHOM aTTeCTAllUH
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

1. [elictButenbHas (yHKOUS N JAeWCTBUTENbHBIX MepeMeHHbIX. IIpumepsl. O6nacTb
omnpenenenusi. MHoxxecTBO 3HaueHui. ['paduk. JIMHUN 1 TOBEPXHOCTH YPOBHHI.

2. ITpenen n venpepsiBHOCTE @HII B TOuke. HenpeprisHOCT DHIT B 06macTw.

3. Yacrnsle npoussoaubie @HII 1 ux reomMeTpruecKuii cMbICI.

4. JuddepenunpyemMocTb OHIL HeoOxonumoe " JIOCTaTOYHOE YCIIOBHE
T pepeHIPYEMOCTH.

5. Tlomnusiit muddepenunan OHIL. Ilpumenenne nuddepennuana B NpUOIHKEHHBIX
BBIUNCJICHUSIX.

6. TIpousBoaHbIe ClIOKHOHN QyHKIHH. THBapraHTHOCTH (POpMBI AuddepeHnana.
7. TlpousBoanblie u qudHepeHIIHanbl BRICIIUX TOPSIKOB.
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©o

Teopema 0 CMeIIaHHBIX TPOU3BOHBIX.

9. ®opwmymna Tetinopa.

10. Dxcrpemym OHIIL. HeobxomumMoe 1 JOCTATOYHOE YCIIOBUE CYIIIECTBOBAHUS DKCTPEMyMa.

11. VcnoBHbli dkcTpeMyM. MeTo 1 HeonpeIeJICHHBIX MHOXKHUTENEH Jlarpanika.

12. HauOonswiiee 1 HauMeHbIIee 3HaYeHHE (QYHKIUN B 3aMKHYTOMH 00JIaCTH.

13. IlepBooOpa3nas ¢GyHKIMHM ©  HeompeneldeHHbIM wuHTerpas. (OCHOBHBIE CBOWCTBA
HEOIpeesIEHHOr0 HHTerpaa. Tabauia HeonpeIeIeHHBIX HHTETPAJIoB.

14. OcHoBHBIE METO/IbI UHTEIPUPOBAHUS (MHTETPUPOBAHHE 10 YACTSAM U 3aMEHON MTEPEMEHHOM).

15. MuTerpupoBaHue MPOCTEUIINX PAIIOHAIBHBIX IPOOCH.

16. NuTerpupoBanue ApoOHO-pAITMOHATBHBIX ()YHKIIUH.

17. WuTerpupoBaHue UPPALMOHAIBHBIX (YHKIUI.

18. MuTerpupoBaHue TPUTOHOMETPUUECKHUX (DYHKITHIA.

19. Omnpenenennsblii naTerpai. OCHOBHBIE CBOWCTBA U T€OMETPHUUECKUI CMBICI.

20. OcHoBHBIE TeOopeMbl 00 onpeneacHHoM uHTerpaie. ®opmyna Herotona-JlelioHuna.

21. T'eomeTpruecKkue U YKOHOMHUYECKUE MTPHIIOKEHHSI OTIPEICTICHHOTO HHTETpaa.

22. HecobcTBeHHbIE MHTErpajbl MEpBOro M BTOporo poxa. IlpusHaku cxoauMocTu |

PacxoIMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.

TunoBble 3K3aMeHALIMOHHDbIE 32124

1. Haiitu ob6nacte onpenenenus GyHKIUU:
a) z=w/3—x2—y2 , 0)u =\/x2+y2—922—9.
2,2

2. Haiitu u HOCTPOUTH: a) TUHUH YPOBHS QYHKIUU Z =/ X" =Y,

0) MOBEPXHOCTH YPOBHS QYHKIMU U = X% 14+ y2 /19-1z.
3. Haiitu nonueiil nuddepenman GyHxuuu:

a) z =arccos Y, 6) u=|n(y2—3e_"+sin3 )
X

4. BpuucIuTh NPUOIUKEHHO C TOMOIIBI0 TuddepeHnrana GyHKINH:

2) 122,89, 6) (12 +22?)".
5. Haiitu yacTHbBIE TPOU3BOIHBIE CIOXKHOU (PyHKIMU:
a) z=~Ju+v-2,mme u=In,/xy, v=x%y, 6) z=tg(x/y), rae x=uv , y=u?-v2.
6. Haiitu yacTHBIC MPOW3BOIHBIC (PYHKIIMH, 33 JaHHOW HESBHO:
a) X>+y3+2°-3xyz=4,06) ey +In(3 +23) - xyz =0, X=U+V, y=uv.
7. Haiitm rpamueHT, NMPOW3BOJIHYIO IO HampasieHuto BekTopa a =91, 2,—1}, ypaBHecHHe
KacaTeJabHOMN TIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH S :
a) z=x%+y? —3xy —X+Yy+2, B TOUKE My(2,1,0),
6) X2 +2yz—yz2 +3y—7xz+20=0, B TOUKE My(L, 2,3).
8. HaiiTu yacTHBIC POU3BOHBIE BTOPOTO MOPSIKA!
a) Z= cos(:%x2 - y3), 6) u=(x>+2z2)"Y B) x?+2y?—2xy+22-2-20=0.
9. MHccrnenoBaTh QyHKIIUN HA SKCTPEMYM:
a) 2=-x2—y+xJy +6x+3, 6) U=4x>+y? +622 —2xy +6x2 — 62,
B) 22+xyz—xy2—x3 =0.
10. HccnenoBaTh GYHKIIMH HA YCIOBHBIA IKCTPEMYM:
a) Z= x? + y2 —2Xy, x—y2 +2=0,6) u=x+2y+3z, x>+y?+z%2=14,
B) U=XyZ, X+Yy+2=3, Xy+xz=2.
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11. Haittu HauGombliee 1 HAUMeHbIIee 3HaUYeHUs QYHKIMY B 3aMKHYTOi o6mactu D :
a) z=3x?+3y? —2x-2y+2, D: x>0, y>0, x+y-1<0;
6) u=xy+xz, D:z% +y? <8,|x <3.

1. Haiitu HeonpeneaeHHbIC HHTETPAJIBI:

XCOS X 2 x/2 X
a) dx; 0) | (x“+2)e™ “dx; ; r) | =——=dx
Isinzx I I\/_(x+1) I%/x—l
~40x-8 | x3 +6x% +13X+6 2x% +3x% +3x+ 2
n) .[ ; ©) .[ 3 I x .[ 2 7 X,
X(x+4)(x— a (x—2)(x+2) (X2 + x+1)(x% +1)

)J- sin x ) J-Btgx 1d-

: K) jsin43xcos43xdx;
5+35|nx tg X+5

) (5,

Y= e RN
Wx+2+4/2-x)(x+2)% Jo-x2
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Jlucr perucrpanuu usmenenui k PI1JI

Komunuect
Ne Howmep nmpoTtokona 3acenanws kKadeapsl, CTp]zICI){I/II_[ pag)z)égﬁzxa
n/m JaTa yTBEP>KIACHUS U3MEHEHUS HEMEHCHI P
s

1 | BocniutarensHas paboTa 00yJaronuxcs. [upokoBa
OcHoBanue: ®enepanbhbiii 3aK0H 0T 31.07.2020 Ne 304- 3B.
@3 "O BHeceHuun nu3MeHeHui B denepanbHblil 3aKOH
"O06 o6pazoBanuu B Poccuiickoit @enepanuun’ 1o
BOIPOCAM BOCIIUTaHUs o0yyatonmxcs"

2 | [IpakTHueckas MOArOTOBKAa 00YJaOLIHXCSI. [upoxosa
OcHoBanue: [Ipukaz MuHUCTEPCTBA HAYKHU U BBICILIETO 3B.
oOpa3zoBanus Poccuiickoit denepaunn, Munucrepcrsa
npocsemenus: Poccuiickoit @enepannu ot 05.08.2020 r.

Ne 885/390 "O npakTuveckoil moAroToBKe 00yJaronmxcs'"

3 | Axryanuzauust pasnenoB PIIJI k nHoBomy 2021/2022 [[IupokoBa

y4eOHOMY TOy 3B.

Ocnosanue: [Iporokon 3acenanus xadeaper Ne 12 ot
25.05.2021 ropa.
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