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1 O01Me moJ1oKeHus

Pabouas mnporpamma AuCHUIUIUHBI «MaTeMaTuka» COCTaBleHAa B COOTBETCTBUU C
TpeOOBaHUAMU benepanbHOro rOCyJJapCTBEHHOT'O 00pa3oBaTeIbHOIO CTaHJapTa,
YTBEP)KJICHHOTO TpHKa3oM MuHHcTepcTBa 0oOpa3zoBanus W Hayku Poccuiickoit ®denepanmu
No 870 or 31.07.2020, m ocHOBHOM mpodecCHOHAIBHON 00pa30BaTeILHON MPOrPaMMBbI
NOJATOTOBKH «YTIpaBJI€HWE WHHOBALMOHHBIMUA TpOeKTaMu» 1o HampasieHuto 27.03.05
HNHHOBaTHKA.

[IpakTuyeckas MOJATOTOBKA peaJM3yeTcsi Ha OCHOBE MPO(PECCHOHANIBHOTO CTaHAApTa
40.033  «CIIEHUAJIMCT 110  CTPATEIT'MYECKOMY U TAKTHUYECKOMY
[UNIAHUPOBAHUIO U OPIAHU3ALNUA ITPOU3BOJACTBA». OO6o0meHHass TpyaoBas
¢bynkuus: A. TakTuueckoe yIpaBlieHHME IIpOLEeccaMd IUIAHUPOBAHUS M OpraHU3aLuu
IIPOM3BOJICTBA HA YPOBHE CTPYKTYPHOIO MOJPa3AeICHHs IPOMBILIUIEHHON opraHu3anuu (oTaena,
1exa)

3agaun v pa3BUTHE HABBIKOB MaTEMATHYECKOI'0 MBIIIUIEHUA CTYACHTOB;

AUCHUIIINHBI v/ OBNAJeHUE METOJIOB UCCIIEIOBAHUS U penreHus MaTeMaTHIECKUX 3a11a4,

v BBIpa0OTKa Yy CTYICHTOB YMCHHS CAaMOCTOSTEIbHO pacIIupsTh CBOU
MaTE€MaTUYECKHE 3HAHUS,

v pa3BUTHE HABBIKOB MWCIIOJIB30BAHUS MAaTEMaTHYECKUX METOLOB U OCHOB
MaTeMaTHYeCKOro MOACIIMPOBAHUS B TPAKTUYECKOMN JAESITENbHOCTH

OcHoBHbIE JluneitHas anreOpa U aHaJIUTHYECKask T€OMETPHUSI.
paszenst / TeMbl | JTuddepeHnuanpHoe Heducienre GyHKIHHE OHOH MepeMeHHOi.
AACIUIITTAHBI JuddepenumanbHoe nCUUCICHUE QYHKIMH HECKOIbKUX T€PEMEHHBIX.

HuTterpanbHoe ncunciieHne (yHKIUU OTHOM MEpEeMEHHOI.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00yYeHHUs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMbl

[lporiecc wu3ydeHus AMCHUIUIMHBI «MaTemaTtuka» HamnpaBieH Ha (opMupoBaHHE
ciaenyromux komnereHIud B cooTBeTcTBUU ¢ PI'OC BO u ocHOBHOW 00pa3oBaTelbHOU
nporpaMmmoii (Tabnuua 1):

Tabnuna 1 — KoMmnereHum 1 niaaHupyemble pe3yabTaTbl 00ydeHUs 10 JUCLUILINHE

Kon u WHauKaToOphl JOCTHKEHHUSI [InanupyeMble PE3yIbTaThI IO
HAaVMEHOBAHUE 00yUYEHUIO
KOMITETCHITHH

Ob6memnpodeccnoHanbHbIe

OIIK-2 Crooco0en | OIIK-2.1 3Haer 3aKOHEI | 3HATH OCHOBHBIE JIEWCTBUS HaZI
$opmymnupoBath NPOQHITBEHBIX Paslie]IoB | pekTopaMl M MaTpULaMU. YMEThb
3a1a4yn MaTEMAaTHYECKNX, TEXHUYECKUX U

. HUCCIeN0BaTh CHCTEMBl JIMHEHHBIX
HpO(i)CCCI/IOHaJ'H)HOI/I €CTCCTBCHHO-HAYYHbIX TUCHUILIJINH

anreOpanveckux ypaBHEHUI. 3HATh
nestenpHocTH  Ha | OIIK-2.2 YmMmeer IIPUMEHSATH P P

OCHOBE 3HaHU# | pu3nUecKue, MaTeMarndeckue, | | PabHIa CTATHCTIHCCKOTO aHalsa
PO UITBHBIX TEXHHYECKME W  eCTeCTBeHHOo- | [IPH TIOCTAaHOBKC 3amaq
pas3nenoB HayYHBlE METOJbI, METOMOJNOTHH, | TPOPECCHOHANBHOM EATENLHOCTH,
MaTEeMaTHYECKUX, CrocoOBl M AJTOPUTMBI  JUISL | COJIEPIKAHME TEOPEM MU CIIEACTBUIA
TEXHUYECKUX u | hOopMyIMpPOBAHUS 33184 | g3 HEX, WCHONB3YeMBIX  JUIs
€CTECTBEHHO- TEOPETUYECKOTO U HpI/IKJ'IaJIHOFS) 060CHOBAHMUS BBIGHPAEMBIX
Hay4YHBIX Xapaxkrepa npodeccuoHaTbHON
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JUCLMIIINH
(MopyIeir)

OIIK-1 Cnocoben
AHAIM3UPOBATH
3a71a4u
po(heCcCHOHATILHOM
JCATCIIBHOCTHU Ha
OCHOBE
MMOJIOKEHUH,
3aKOHOB M METOJIOB
B obactu
MaTEeMaTHKH,
C€CTCCTBCHHBIX nu
TEXHHUYCCKHUX HAYK

TSI TeTbHOCTH
OIIK-2.3 Bnaneer HaBBIKaMHU
NPUMEHEHHs 3HAHUN TPOPHUIBHBIX
paszenos MaTeMAaTUYECKHUX,
TEXHUYECKUX U  E€CTeCTBEHHO-
HAyYHBIX JTMCIUTUIAH npu
(bopmMynupoBaHUN
poeCCHOHATTLHBIX 3314

OIIK-1.1 3naer ¢yHmameHTalbHbIE
3aKOHBI ~ MPHUPOJBI,  OCHOBHBIC
¢usznyeckue M MareMaTHYecKHe
3aKOHBI, TEOPETUYECKHE OCHOBBI
TEXHUYECKUX TUCIHUILIIHH

OIIK-1.2 Ywmeer MIPUMEHSTh
¢busnueckue 3aKOHBI u
MaTeMaTHYeCKUe  METOABI  JUIs
aHanmM3a 3a7ad TEOPETUYECKOTO H
MPUKIIAHOTO XapaKTepa

OIIK-1.3  Bmameer  HaBbIKaMu
WCIIOJIb30BAHUS 3HaHU
€CTECTBEHHBIX M TEXHUYECKUX HaYyK
npu  aHainu3e MpodhecCHOHATBHBIX
3aga4

CTaTUCTHYCCKHUX METOHOB.

YmeTh BBIYHCTISTH npeienbl,
g epeHIpoBarh, HaXOJUTh
AKCTPEMYMBI, HauOoNbIllee |
HAaUMEHbIIIECe 3HAUCHHUE,
uccienoBarb  (QYHKIUH  OJTHOM
JICUCTBUTENIBHOM TMEPEeMEHHOH |
byHKIUI HECKOJIbKUX
MEPEeMEHHBIX. YMETh BBIYUCIATH

HCOMMPECACIICHHBIC, OIIPEACICHHBIC U

HECOOCTBEHHBIE UHTETPabl,
UHTETPUPOBAThH
muddepeHIranbHbIC ypaBHEHUS

INepBOro M BbBICIOIHUX IOPAAKOB.

YMeTh  UCHOJIb30BaTh  METOJIBI
MaTEeMaTU4eCKOW CTATUCTUKU IS
aHanM3a 3a1ad MpoQecCHOHATBHOM
JeATEIIbHOCTH, MPUMEHSTh HaBBIKU
00paboTKu uHpopMaIuu,

HCIIOJIB3Ysl OCHOBHLIC TIIOHATUA U

TEOPEMBI CTaTUCTUYECKOTO
aHayu3a.

Bianers IpUOIMKEHHBIMU
BBIUHCIICHUSIMH, BBbIUNCJIEHHE
OpelenoB M HMHTErpajioB ¢
IMOMOIIBIO PAIOB. Bnaners
HaBbIKaMU IPUMEHEHHUS
CTaTUCTUYECKUX  METOAOB  JUId

peuicHus 3aaa4 Hpoq)eCCHOHaHLHOﬁ
JCATCIIBHOCTH.

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

Hucrmmimaa «MarteMatnka» u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecrtpax.

JucuunianHa BXOAMT B cocTtaB Onoka 1 «/lucuumumbbel (MOAYNH)» M OTHOCHUTCS K
6a3oBoii yactu (b1.0.06).

Jlist OCBOEHUS TUCHUIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKU COPMHUPOBAHHBIE
OpU WM3YYEHHM IIKOJIBHOIO Kypca MaTeMaTHKH, B YacTHOCTH, AMcUMIUIMH "I'eomerpusa" wu
"AnreOpa u Havasia aHaiau3a'".

3HaHus,

YMCHUSA W  HAaBbIKH,

chopMUpOBaHHBIE TP HW3YUYCHHH JTUCIHUILUIHHBI

«MaremaTHka», OyIyT BOCTpeOOBaHBI MpPHU M3YYEHHUU MOCIEAYIOMMX IuciuiuinH: «Teopus

BEPOSATHOCTEN U

MaTreéMaTndcCKas

CTaTUCTHUKA»,

«Dusznkay,

«ANTOPUTMBI  PEIICHUS

HECTaHJAPTHBIX 3a/1a4», «CUCTEMHBII aHaJIN3 U IPUHATUE PELICHUI.

Hucuumnuna «HMHopManuoHHble TEXHOJOTHM» YaCcTUYHO peanusyerca B ¢dopme
IIPAKTUYECKON MOATrOTOBKH. IIpakTHueckas MOATOTOBKa OpPraHM3YeTCs IIyTEM BBIIOJIHEHUS
1ab0opaToOpHBIX paboT, BHITOJHEHUS pacyETHO-Tpadudeckoi paboThl.
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HucuuruimHa «MaTemaTHKa» B paMKax BOCIHMTATENIbHOW paboThl HamlpaBieHa Ha
dopmupoBaHue y  OOy4aroIIMXCsl ~ YMEHMs  CAMOCTOSITEIbHO  MBICIUTb,  pPa3BHUBAET

po(hecCHOHATLHBIC YMCHHSI.

4 O0beM IMCUUILTHHBI (MOIYJISI) B 3a4€THBIX eIHHUIIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenojgasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJIbHYIO PadoTy

00y4yarIuxcs

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

IPEeCTaBICHO B TabmuIe 2.

Ta6muma 2 — O6beM TUCIUTIIUHBI (MOYJIs1) TIO BUAaM YYEOHBIX 3aHITHI

Bcero
OO0BbeM TUCIUTIIIAHBI aKaJIEeMUYSCKUX
4acoB
OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 432
KonTakTHas ayniuTopHasi padoTa o0y4alommxcs ¢ npemnojaaBartejieM (Mo 192
BH/JaM Y4eOHBIX 3aHATHII), BCEr0o
B ToMm uncne:
3aHATHA JIEKIHOHHOTO THIA (JICKIIUU U HHBIC YICOHBIC 3aHSITHSI,
pelycMaTPUBAIOLINE IPEUMYIIECTBEHHYIO Mepeiady yueOHou 96
MH(pOpMallMU Ne1arorn4ecKUMH pabOTHUKAMU )
3aHSITHS] CEMHMHAPCKOI0 TUMNA (CEMUHAPBI, TPAKTHUECKUE 3aHATHUSA,
MPAKTUKYMBI, JA0OpaTOpHBIC PA0OTHI, KOJUIOKBUYMBI H UHBIC aHAJIOTHYHEIC 96
3aHATHUSA)
CamocrosiTe/ibHasi padoTa 00yualoIuXcsl U KOHTAKTHAas padora,
BKJTIOUAIOII[as TPYIIIOBbIE KOHCYIbTAIlUU, HHIUBUAYATbHYIO paboTy
00yJaroIUXCs ¢ MPernoaBaTeIsIMU (B TOM YHCIIE WHIUBHIYATbHBIC 205
KOHCYJIbTAIINH ); B3aUMOJICHCTBUE B 3JIEKTPOHHON MH(OPMAIIMOHHO-
00pa3oBaTebHON Cpesie By3a
[TpomMexyTouHas aTTecTalus 00yJIarOIIUXCs —
3aueT ¢ OLIEHKOM, 3aueT ¢ OLEHKOH, JK3aMeH 35

5 Conep:xkanue TUCHUILIMHBI (MOYJIs1), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3/eiam)
€ YKa3aHHMeM OTBeICHHOI0 HA HUX KOJIHYeCTBAa aKa/IeMUYEeCKUX YaCOB M BUI0B

y4eOHoii padoThI

Tabmuua 3 — CTpykTypa 1 coJiepKaHue AUCHUIUINHBI (MO/YJIs)

Bunet yueGHoi paboThl,
BKJIIOYAsi CAMOCTOSATEIbHYIO
paboty oOydJaronuxcs u

HaumeHnoBaHue pa3ziesnioB, TeM U COJEpkKaHUE MaTepHrasa TPYAOEMKOCTh (B 4acax)
KonrakTtHas pabora
IpenojaBaTens ¢ CPC
00yJaronuMucs




Jlexnun

CemuHapckue
(mpakTUYecKue

3aHATHA)

JlaboparopHbie
3aHATUA

1 cemecmp

Tema 1.1.  «/Iuneiinas aaredépa.  MarTpuuHoe
ucumcjaenue». Marpunpl. [lelicTBUA HaJx MaTpullaMu.
Onpenenurenu 2-ro U 3-ro nopsaakoB. OnpenenuTend n-ro
nopsiika U ux cBoiictea. O6parHas MaTpuua. Panr maTpuiibl.
JelictBug Haj maTpuuaMu. BberuucieHue OnpeneauTesNei.
Haxoxnenue paHra Marpuibl, OOpaTHONH  MaTpHULBI.
Martpuibl B 3KOHOMUKE.

17

Tema 1.2. «JIuneiinass anaredopa. Cucrembl JIMHEHHBIX
ypaBHeHuii». CHCTeMbl JIMHEWHBIX  anreOpandecKux
ypaBHEHUU (HEOIHOPOAHBIE U OJHOpPOAHBIE). Pemenue
OIPENEICHHBIX CUCTEM JIMHEMHBIX YypaBHEHHU. Teopema
Kponekepa-Kamnennu. O6miee pemieHne CUCTEM JHHEHHBIX
ypaBHeHUU. OJHOPOJIHBIE CHCTEMbI JIMHEWHBIX ypaBHEHUH.
CucTemMbl TUHEHHBIX YPABHEHUN B 3KOHOMUKE.

17

Tema 1.3. «BextopHasa anredpa». Bexrtopsl. Jlunelinble
olepaluu HaJl BeKTopaMmu. Pa3nokenue BekTopa mo 6asucy.
CkansipHoe,  BEKTOPHOE,  CMEIIAHHOE  IIPOU3BEICHHUS
BEKTOPOB M HX TE€OMETPUYECKUE NPUIIOKEHUs. JIMHelHble
IIPOCTPAHCTBA. [TonsaTne N-MEPHOTO €BKIINJI0BA
npocTpaHcTBa. JleficTBusA Hax BeKkTopaMu. ['eomerpuueckue
npuwioxeHus. JIuHelHsle npocrpaHcTBa.  KoopamHathl
BeKTOpa B Oa3uce. BeKTOpbl B 5KOHOMUKE.

13

Tema 1.4. «AHaauTH4eckass reomerpusi». llpamas Ha
mwiockoctd. Ilnockocts B mpoctpanctBe. [lpsimas B
npocTpaHcTBe. PasnuuHble cnocoObl 3agaHus MpsIMON Ha
IUIOCKOCTH, B IIPOCTPAHCTBE, IUIOCKOCTH B IPOCTPAHCTBE.
BzaumHoe pacrnonoxxkenue. PelieHne TpUKIAIHBIX 3aaad.
KpuBble BTOpOro mnopsaka M HUX KaHOHHYECKUH BUJ.
[ToBepxHOCTH BTOPOrO MOpsAKa. AHAUTHYECKAs] TEOMETPHUS
B DKOHOMHKE.

10

10

21

UTOoro
1 cemecTp

32

32

68

2 cemecmp

Tema 2.1. «BBegeHue B MaTeMaTHYeCKHi AaHAJIM3
¢pynkuun  oanoi mepemenHoin (®OII)». Ilonarue
MHOXkeCTBa. OCHOBHBIE CBOMCTBAa YHMCIIOBBIX MHOYKECTB.
OkpecTHOCTH TOYEK. ['paHM MHOXKECTB M TMpEACIbHBIC
Toukd. CueTHbIE M HECUYETHBIE MHOXXECTBAa. MHOXKECTBO
JIEUCTBUTENIbHBIX 4HCEll. [loHATHE OTOOpaKEHHS MHOKECTB.
[lonatne QyHKIUH. Obnacte omnpeneneHus. MHOXeCTBO
3HaueHni ¢pysknun. ['papuku OOII. Tunsr pynkumii. CBolicTBa
¢ynkiuii. OcHoBHble d3nemeHTapHble (yHKIuU. CroxkHas
¢bynkuus. Obparnas Qynkuua. Knaccudukanums sneMeHTapHBIX
¢byukimid. [penen GyHkumu npu x —+oo, x — —oo, [Ipeaen

10

10

21
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

¢yHkrm B Touke. beckoHedHO Mamnble W 0€CKOHEYHO OONbIINe
¢ynaxmrm. CBoiicTBa 6eckoHewHO Manblx (yHKIHI. Teopemsl o
npenenax. Teopema o cXaToM OTOOpaKEHHH. 3amedaTelbHbIC
npenensl.  CpaBHeHHe ~ OECKOHEUHO  MalblX  (DYHKIUH.
OKBHBaJICHTHBIE OECKOHEUHO Majble ¢yHKuuH. HempepsiBHOCTH
¢GyHKIMM B TOuKe M Ha OTpe3ke. CBOWCTBa HEMpEpPHIBHBIX
byHKIUA. HenpepriBHOCTH 3JIeMEHTapHBIX GbyHKIU.
OpHocropoHHue mpenensl. Touku paspbiBa (QyHKOIMH W HX
knaccudukanys. [IpuHIUI BIIOKEHHBIX OTpe3koB. CBOHCTBa
GyHKIMH, HempephlBHBIX Ha oTpe3ke. Teopemsbl boibmano u
Beiiepmtpacca.

Tema 2.2. «OcHoBHble NOHATHS AU PepeHIHATLHOTO
ucunciaenuss DOII». [IpousBogHas (yHKIHH B TOUKE.
I'eomeTrpuyecknii M MEXAHMYECKUMH CMBICIT IPOU3BOIHOM.
Huddepenuupyemocts  Qynkuuu.  HeobOxoaumbie  u
nocrarounbie  ycnoBus auddepenuupyemoct. IIpaBuia
muddepennmponanus. [IpousBonHas ClnoxHOM M 0OpaTHOM
(GyHKIHIA. IIpousBogHas ¢byHKIUY, 3a/laHHON
napaMerpudecku. IIpon3BogHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢byukuuil. ['unepbonuueckue GyHKIMH U UX MPOU3BOJIHBIE.
Jlorapudpmuueckoe nudppepenuupoanue. Juddepenuman
GyHKIIMK, €ro reomMeTpuyeckud cmbicia. IIpumeHnenue
mupdepennata B NPUOMMKEHHBIX  BBIYMCICHMSX.
DIaCTUYHOCTh (PYHKIIMH, SKOHOMUYECKasi HHTEpIpEeTaIusl.

Tema 2.3. «OcHoBHBbIe TeopeMbl aupdepeHIHATBHOTO

UCUYMCJICHUS DOII». OcHOBHBIE TEOPEMBI 0
muddepenmpyembix pynkuusax: depma, Pos, Jlarpanixa,
Komm. [IpaBuno Jlonurasns. [IpousBoaHsbIE u

muddepeHnransl Beicux nopsaakoB. Gopmynsr Teitnopa u
Maknopena. @opmynsl  MakimopeHa It OCHOBHBIX
DIIEMEHTAPHBIX (PYHKIIHIA.

Tema 2.4. UccaenoBanne D®OII. VccrenoBanue QyHKIHM
Ha MOHOTOHHOCTh. HeoOXOoaMMble U J1IOCTaTOYHBIE YCIOBHS
BO3pacTaHus M yObIBaHHS.  ODKCTpeMyM  (YHKIIHH.
HeoOxoauMble u  JOCTaTOYHbBIE YCIOBHSI 3KCTpeMyMa
¢ynknuu. HccrenoBaHue Ha BBIMYKIOCTh W BOTHYTOCTH
rpadpuka ¢ynkuuu. Toukum nepernba rpaduka QYHKIMH.
HeoOxonumble M 1OCTaTOYHBIE YCIOBHSI TOUYEK Meperuoa.
AcumnroTrel  rpadpuka  ¢yHkuuu. CxemMa  IOJHOTO

KonraktHas padora
MpernoaaBaTeis ¢
00yJaronuMucs

TR
s 2 | £ CPC
X O o,
QO O o)
SER E =
5 |28 F &2
= = X OE o =
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

KonraktHas padora

MIPETIoIaBaTes C
00yJaronuMucs

JlaboparopHsble

(mpakTHyeckue
3aHITHS

CemuHapckue
3aHITHSA)

Jlexuun

CPC

UCCNeIOBaHU (PYHKIIMM M TIOCTPOCHHUS €€ Tpaduka.
HawnGonpiee n HanMeHbllee 3HaUueHUE (PYHKIMY Ha OTPE3Ke.

HUTOro
2 cemecTp

68

3 cemecmp

Tema 3.1. «OcHoBHble NOHATHS AU PepeHIHATBHOTO
HCYHMCICHUA  (QYHKIHMHM  HECKOJBKHX  IepeMEHHbIX
(®HID)». [lelictBuTtenbHas (QyHKOHS N IEHCTBUTEIBHBIX
IIEPEMEHHBIX. ITpumepsl. Ob6nactb OIpeCIICHUS.
MmuoxectBo 3HaueHui. ['paduk. JIMHMM U TOBEPXHOCTH
ypoBHsA. Ilpenen wu HenpepbiBHOCTH OHII B TOuKe.
HenpepeiHocts @HIT B o6mactu. CBolicTBa (yHKIHUH,
HEMpEepbIBHBIX B 3aMKHYTOM oOsactu. I[loHsTHEe wacTHOM
npou3BonHoir  DHII.  Juddepernumpyemocts  DOHIIL.
Heob6xonumoe U JIOCTaTOYHOE yCIIOBUE
muddepenmpyemoctd. [IponsBomHasi 1Mo HampaBJICHUIO,
rpaguent  ©OHIL.  Tlomueiii  muddepennuan  OHIL
IIpumeHeHne muddepennmana B MPHUOIMKEHHBIX
BBIUNCIICHUSIX.

13

Tema 3.2. «OcHoBHBbIe TeopeMbl IH(pdepeHIHATBLHOIO
ucunciaennss @®HII». [IpousBoaHble CIOXHOW (QYHKIUU.
IIpousBoaHbIE GyHKIHH, 3aJaHHBIX HESBHO.
WNuBapuanTtHOCTh (popMmbl nuddepenimana. [IpousBogHsie u
mubdepeHnManel  BBICHIMX — HOpsAAkoB.  Teopema o
CMEIIaHHbIX NMPOU3BOAHBIX. Teopema u ¢opmyna Teitnopa
st OHIT.

Tema 3.3. «Uccaenopanue PHII Ha dIxcTpemym».
Oxcrpemym @HII. HeobxonnMoe M 10CTaTOYHOE YCIOBHE
CYLIECTBOBaHMS  JKCTPEMYMA. Y CIOBHBIH  3KCTPEMYM.
HeoOxonumMoe u /10CTaTOYHOE YCIOBHE CYLIECTBOBAHUS
YCIIOBHOTO  DKCTpPEMyMa. MeTton ~ HeompeaeneHHbIX
MHOxuTene Jlarpamka. Haumbonpinee w  HauMeHbIEe
3HaYeHue (PYHKIMU B 3aMKHYTOU, OrpaHMYEHHON 00JIaCTH.

13

Tema 3.4. «Heonpenenennblii wuHTerpam». llonsatue
nepBooOpaszHoil. CTpyKTypa MHOXKECTBA MEPBOOOPA3HBIX IS
naHHOW (GyHKIUM. 3ajadyd, NPUBOJALINE K OTBICKAHUIO
nepBooOpaszHbiXx. Heonpenenenuslit wunTerpan. Tabmuma
OCHOBHBIX  uHTerpasioB. CBoiicTBa  HEONpeAeNeHHOTO

10 10

21

8




Bunpl yaeOHO# paboTHI,
BKJIIOYAsi CAMOCTOSITENILHYIO
paboty oOydJaronuxcs u
TPYJIOEMKOCTH (B yacax)
KonraktHas padora
IIpEnoAaBaTelis ¢
HaunmenoBanue pa3zienos, TEM U COJIepKaHUE MaTepHralia obyvatomumucs
02 | %
58 | =
= |§E% & w
= |[EEE &¢
: 55 ¢:
= [OE§ =8
uHrerpana. IIpocreimune mMeroasl MHTErpupoBaHusi. Merox
WHTETPUPOBAaHUS 1O dYacTsaM. MeroJ HWHTErpupOBaHUS
3ameHo  nepemeHHou.  Ilpumepsl.  MHTerpmpoBanue
OPOCTEHIINX  paloHANbHBIX Apobel. MHTerpupoBaHue
IPABWIbHBIX U HENPaBWIbHBIX pallMOHAIbHBIX JpOOEi.
[Tpumepsl. MHTerpupoBaHHe HPPALMOHAIBHBIX (QYHKIIHA.
WNHuTterpupoBanue TPUTOHOMETPUYECKUX (GyHKIMHA.
WuTerpupoBanue pasubix Gynkuuid. [Ipumepsl.
Tema 3.5. «OmnpeneneHHsblii HHTerpam». OmnpeneicHue
ONpENEJIEHHOr0  MHTerpaia. ['eomMeTpuueckuii  CMbICI.
CaolicTBa ompezeneHHOro uHTerpana. OnpeneseHHbIH
UMHTErpaJl C IEPEMEHHBIM BEpXHUM mnpeneiaoMm. Popmyia
Herorona—Jleiioawna. WNuterpupoBanue 3aMEHOU
MEPEMEHHBIX U N0 yYacTsAM. [IpuiioxkeHust omnpeneneHHoro 6 6 13
uHTerpasna.  [IpuMeHeHHMe  ONpEeNeNeHHOro  MHTerpaia
(BbIUMCIIEHUE TIUIOMIafei, 00BEMOB, UIMH YT, IJIOLIaAeH
noBepxHOcTel BpamieHus). HecoOCTBEHHbIE HHTETpasbl
neporo u Broporo pozxa. IlpusnHakm cxomumocTH
HECOOCTBEHHBIX HHTerpasioB. OnpeaeneHHblil UHTEerpajl B
HYKOHOMUKE.
uroro 32 | 32 68
3 cemecTp
UToro % | 96 205
10 JUCHUILIHHE

6 BHeayauTopHasi caMOCTOSITeTbHAsI Pa00Ta 00yYAIOLIUXCS MO TUCIUIIJIHHE
(MoayJr0)

[Ipy  nnaHUpPOBAaHMM  CAMOCTOSITEIBHOM  pabOTHl  CTYACHTY  PEKOMEHIYeTCs
PYKOBOJICTBOBAThCS CJICAYIONIUM pACHpPEEIICHHEM YacoB Ha CaMOCTOSITENbHYIO paboTy
(Tabnuna 4):

Tabnuma 4 — PekomeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB

I/I3quHI/IC TCOPCTUUCCKUX pa3aCJI0B JUCIUIIIINHBI 48




HOI[FOTOBKa K 3aHATUAM CCMHUHAPCKOro THIIa

48

[Toaroroska u opopmiieHue KonTtponbsnas padora, KonTpoasHas 109
pabora, Konrtpombnas pabora PI'P, PI'P, PI'P moarotoBka k
JK3aMEHY

205
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7 OueHoYHbIE CPeACTBA IJIsl MPOBeAeHUS TEKYIero KOHTPOJIsI
U MIPOMEKYTOYHOM aTTecTalny 00y4YaAoIMXCcs M0 JUCHUIINHE (MOYJII0)

@OHJI OLEHOYHBIX CPEICTB I IMPOBEACHMS TEKYIIEr0 KOHTPOJSA YCIEBA€MOCTH U
IIPOMEKYTOUYHO aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TosHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepUaoB, HEOOXOIUMBIX IS
OLICHWBAHUSA pE3yJIbTaTOB OOy4YeHUs MO AUCHUIUIMHE (MOXYJI0), MPAaKTHKE XpaHHUTCA Ha
kadenpe-pazpaboTunke B OyMaXxHOM U 3JIEKTPOHHOM BH/JIE.

8 VYueOHO-MeTOAUYeckOe M HHPOPMANMOHHOE o0ecredyeHHe THCHHIIMHBI
(MmomxyJin)

8.1 OcHoBHas quTEpaTypa

1. Arypun, B. B. Briciias marematuka. 3a7auu ¢ pelIEHUMU AJIs CTYAEHTOB YIKOHOMUYECKUX
crienMagbHOCTEH : yuel. mocobue s By30B / B. B. Arypun, B. B. T'ogun. — M. : Akanemus,
2010. - 301c.

2. Pacronmuuna O.M. Briciias marematuka [DIeKTpoHHBIN pecypc] : yuebnoe mocobue / O.M.
Pacrormumna. — DneKTpoH. TEKCTOBbIE JaHHble. — M: MOCKOBCKUH I€1aroruyecKuil
rocynapcTBeHHbI yHuBepcuret, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexxum moctyma:
http://www.iprbookshop.ru/79053.html

3. Kpacc, M.C. MaremaTuka B 5KOHOMHKE: MaTeMaTUYECKUE METOJIbI U MOJENU: YUeOHUK IS
OakamaBpoB / M. C. Kpacc, b. I1. Uynpeiaos; [Tox pen. M.C.Kpacca. - 2-e u3z., ucnp. u JOII. -
M.: KOpaiit, 2016. - 539c.

4. Marematuka [DneKTpoHHBIH pecypc] : ydebHoe mocobme / P.II. Illemenea [m mp.]. —
DneKTpoH. TeKcToBble NaHHble. — CaparoB: Aii [Iu Op Menua, 2018. — 194 ¢. — 978-5-4486-
0107-1. — Pexxum noctyna: http://www.iprbookshop.ru/70267.html

5. JlorunoB, B. H. Jluneitnas anreOpa. JIuHeliHbIe W €BKIWIOBBI NPOCTPAHCTBA, JTUHEHHBIC
otoOpakeHHsI 1 peoOpazoBanus : yueO. mocodue ais By3oB / B. H. Jlorunos, 3. B. [llupoxosa.
— Komcomonbck-Ha-Amype: M3a-Bo Komcomoinbckoro-Ha-Amype roc. TexH. yH-ta, 2015. —
152 c.

6. Muneesa, H. B. [Ipaktukym no matemaruke. Jluneiinas anredpa : yue0. mocodue /jist By30B
/ H. B. Muneea, M. B. Cramkesuu. — Komcomonbck-Ha-Amype : 3a-Bo Komcomonbckoro-Ha-
Amype roc.TexH.yH-1a, 2015. — 74c. — bubauorp.: ¢.74. — 96-00.

7. llleBuos, I'. C. JIuneitHas anre6pa: TeOpHUs U NMPUKIIATHBIC aACTIEKTHI [ DIIEKTPOHHBIN pecypc] :
yueb. mocodue / I'. C. IlleBuos. - 3-e u3f., ucnp. u gon. - M. : Maructp : HUL[ UHOPA-M,
2014. - 544 c. // ZNANIUM.COM : 31ekTpoHHO-OMOIIMOTeUHass cucreMa. — PexxuM Jtoctymna:
http://www.znanium.com/catalog.php

2013. - 176 c.
8. AxmerranueBa B.P. Maremaruka. Jluneiinas anreOpa [DneKTpoHHBIH pecypc] : ydeOHOe
nocobue / B.P. Axmerramuesa, JI.P. Tansyraunoa, M.U. TangyrauHOoB. — DIIEKTPOH.

TEKCTOBBIE JaHHbIe. — M. : Poccuiickuii rocy1apCcTBEHHBIN YHUBEPCUTET IpaBocyaus, 2017. —
60 c. — 978-5-93916-552-5. — Pexum nocryna: http://www.iprbookshop.ru/65863.html

JlonmonHuTenpHAs TUTEpATypa

1. BeperennukoB B.H. Briciias maremaruka. Marematnueckuit ananus GyHKIMNA OTHON
nepeMeHHoi [DnekTpoHHsblil pecypc] / B.H. BepeTeHHHKOB. — DIIeKTPOH. TEKCTOBBIE JaHHBIE.
— CII6. : Poccuiickuii rocyiapcTBeHHBIH THAPOMETEOPOIOrHUECKUil yHuBepcurert, 2013, —
254 ¢c. — 2227-8397. — PexxuM goctyma: http:/www.iprbookshop.ru/17901.html

2. 'ypesanoBa K.H. MartemaTtudeckuii ananus [DneKTpoHHBIN pecypce] : yueOHoe nocooue / K.H.
I'ypbsinoBa, Y.A. AnekceeBa, B.B. bospummHoB. — DIEKTpOH. TEKCTOBbIE JaHHbIE. —
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http://www.iprbookshop.ru/79053.html
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ExatepunOypr: Ypanbckuii ¢penepansubiii yausepcuter, 9bC ACB, 2014. — 332 ¢. — 978-5-
7996-1340-2. — Pexxum nmocTyma: http://iwww.iprbookshop.ru/66542.html

3. UBanoBa C.A. MartemaTtnueckuii aHanu3 [DJIEKTpOHHBINA pecypc] : yuebnoe mocodme / C.A.
HBanoBa. — DIIEKTpOH. TEKCTOBbIE NaHHble. — KemepoBo: KemepoBCkuii TEXHONIOrM4EeCKU
WHCTUTYT MHIIEBON mpombinuieHHocTH, 2014, — 127 c¢. — 978-5-89289-852-2. — Pexum
JocTyma: http://www.iprbookshop.ru/61290.html

4. UsneBa, A.M. Jluneiinas anreOpa. AHaTUTHYECKas TeOMETpHUsl [DIEKTPOHHBIA pecypc|
/ AM. Usnesa, IL.U. Ilpunynkas, N.JI. Yepuwix. - HoBocu6.: HI'TY, 2014. — 180 c.
/- ZNANIUM.COM: »snekTpoHHO-OMOnMMoOTEeYHass cucremMa. — Pexxum goctyma:  http
/lwww.znanium.com/catalog.php 23

5. Kynpsisues, JI.J{. KpaTkuii Kypc MaTeMaTH4eCKOTO aHamu3a : YUYeOHUK JJIs ISt BY30B: B 2 T.
T 2 :JlupdepeHunanbHoe ¥ HMHTETPATBLHOE HCUYHUCICHUS (YHKIHH MHOTHUX IEPEMEHHBIX.
[apmonnueckuit ananus / JI.JI. KynpsBues. - 3-¢ usn., nepepad. - M.: @usmarnut, 2005. — 424
c.

6. Mucbmennslii, /I.T. Koncnexkr neknuit mo Beiciiei maremaruke. [lommsrii kype / J.T.
ITucemennsrit.- 10-e uzn., ucnp. - M.: Aipuc-nipecc, 2011. — 604 c.

7. Uepnenko B.JI. Beiciras maremaTrka B mpuMepax 1 3agavax. Tom 1 [DnexkrpoHHbIi pecypc] :
yuebHoe nocobue ans By3oB / B.Jl. UepHeHko. — DnekTpoH. TekcToBble nanHbie. — CIIO6. :

[Tomurexnuka, 2016. — 713 c¢. — 978-5-7325-1104-8. — Pexum pocryma:
http://www.iprbookshop.ru/59550.html

8. Bricmas matematuka. Yacte 1 [DnekTpoHHBIH pecype] : yueOHoe nocobue / B.M. Benoycosa
[1 ap.]. — DIEKTPOH. TEKCTOBBIC HaHHBIC. — EkarepuHOypr: Ypanbckuii (enepaibHbIi

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

9. Xycnyraunos, P.III. Marematnka Uil 5KOHOMHCTOB B NpHMEpax W 3a4a-yax: y4eOHOe
nocobue st By30B / P. I1I. Xycuyrnunos, B. A. Xuxapes. - CII6.: Jlanb, 2012. - 654 c.

8.2 MeToauuyecKkue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTUCHUIIJINHBI

1. KaranaxsmoBa WM. H. Hauwama wMarematwdeckoro amamusa: yde0.-meroa. mocobdue /
Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanaxunosa M. H. ®ynkiuu ogHoil nepeMeHHo: yuel.-MeTo. nmocooue / KomcoMonbeck-
Ha-Amype: ®I'BOVY BIIO «KHAI'TVY», 2015. — 235 c.

3. KaranaxxuoBa 1. H. OcHOBbI MaTeMaTn4ecKkoro aHaiausa: pabodasi TeTpajib 10 MaTEeMaTHUKE
JUI. MTHOCTPAHHBIX CTYJIEHTOB BCEX TEXHUYECKHX creruanbHocTel / Komcomonbck-Ha-Amype:
®dI'BOY BIIO «KuAI'Y», 2019. — 55 c.

4. Koctenko, A.B. Kpatkuii cipaBouHUK IO MaTeMaTHUYECKUM MOJEISAM B IIpUMepax U 3ajavax :
yuebHoe mocobue / 3.K. JlurBunuena, B.H. Jlornno. Kom-comonsck-na-Amype: TOYBIIO
«KHAT'TY», 2005. — 71 c.

5. JlutBunuena, 3.K. Maremarnueckuii ananu3 ((QyHKIIMHM OJHOW TEPEMEHHOW) : y4eOHO-
npaktuyeckoe nocobue / 3.K. JIursunuena, B.H. Jlorunos. Komcomonsck-Ha-Amype: [OYBIIO
«KHAT'TY», 2006. — 92 c. // https://initkms.ru/library/readbook/1101000/1

6. JlorunoB B.H., JlutBunnesa 3.K., [llupokoBa 3.B. Anrebpa u reomerpus: yded. METO.
nocobue / Komcomonnck-na-Amype: ®I'BOY BI1IO «kKHAT'TY», 2006. — 69 c.

7. JlorunoB, B.H. ®yHKIIMKM HECKONBKUX MEPEMEHHBIX U MHTETPalIbHOE MCUUCICHHE (DYHKIUH
oZlIHOI mepeMmeHHOH : yuyeObHoe mocobue / B.H. Jlorunos, M.II. Apremenko, O.A. Kacoga.
Komcomornbck-Ha-Amype: I'OYBIIO «KHAT'TVY», 2007. - 58 C. //
https://initkms.ru/library/readbook/1101428/1

8. COOpHMK MHAMBUIYAIbHBIX 3aJlaHU 1O BHICIIEH MaTeMaTHKe: YueOHOoe mocodue /Uit By30B:
B 3-x u. / A.Il. Psbymko, B.B. bapxaros, B.B. Jlepxxasen, N.E. FOpyts; mox obur pex. A.IL
PaGymixo. - MuHck: Akanemuueckas kaura, 2005.
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8.3 CoBpemeHHble mpodeccHoHATbHbIE 0a3bl JaHHBIX M HH(OPMANMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble NPH OCYIIeCTBIEHNH 00pa30BaTeILHOI0
npouecca no JUCHUIINHE

1. DnextponHo-6ubimoreunas cucrema ZNANIUM.COM. Jlorosop EIT 44 Ne 4378 »6¢ K3
211 2727000769270301000100046311244 ot 13 ampens 2021 r.

2. DnexTpoHHO-0nbaMoTeuHast cucrema [IPRbooks. Jlnnensunonnstii qorosop Ne EI144 Ne 44/4
Ha IpeI0CTaBlIeHNE JOCTYyIa K AJIEeKTPOHHO-0nOroreunoi cucreme IPRbooks UK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.

3. DnekTponHo-6ubanoreunas cucrema eLIBRARY.RU. [Jorosop Ne EIT 44 Ne 004/13 na
OKa3aHHUe yCIyT JOCTyIa K 3JeKTpOHHBIM n3fganusm MK3
91272700076927030100100150016311000 ot 15 anpens 2019 r.

4. https://ru.onlinemschool.com/math/assistance/matrix/

8.4 IlepeyeHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTH
«/HTEepHEeT», HEOOXOAMMBIX IJISI 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

1. EcrecTBeHHOHayuHBId  OOpa3oBaTEeNbHBIA  moOpTan  (eAepalbHOrO  MopTala
«Poccuiickoe oOpa3zoBaHue» [DnekTpoHHBIA pecypc]. - Pexum mocryma: http://en.edu.ru ,
CBOOOJIHBIN. — 3aril. ¢ 3KpaHa.

2. Hayunas snekrponHas Oubnmorexka eLIBRARY [Dnexkrponnsiii pecypc]. - Pexum
nocryma: https://elibrary.ru/defaultx.asp , ceo6oambIii. — 3ari. ¢ 3kpaHa.

3. Hayunas snextponHas Oubnmuoreka «KubOepiieHWHKa» [DIEKTpOHHBIA pecypc]. -
Pexxum noctyma: http://cyberleninka.ru , ceoboambiii. — 3ari. ¢ skpaHa.

8.5 JluleH3MOHHOE MPOrpaMMHOe oOecriedeHHe, HCIO0JIb3yeMoe MPu
OCylIeCTBJIEHUH 00pa30BaTEJbHOI0 MpoIecca Mo JUCHUILINHE

Tabnuna 5 — [lepeueHpb UCHOIB3YEMOT0 MTPOrPAMMHOT0 OOeCTIeUeHuUs

Haumenosanue [10 PexBu3nTHI

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHu3anuOHHO-NeJarornyecKkue ycJoBHs

Opranmzaius 00pa3oBaTENBLHOIO TPOIECCa PETIaMEHTHUPYETCs Y4eOHBIM IUTAaHOM |
pacnrcaHueM y4eOHBIX 3aHATUN. S3bIk 00y4deHus (MpenoiaBanus) — pycckuil. J[as Bcex BUAOB
aYJII/ITOpHI)IX 33H$[TI/II>1 aKa)IeMI/ILICCKI/Iﬁ qgac YCTaHaBJ'II/IBaCTCﬂ HpOI[OJ'DKI/ITGJ'II)HOCTI)IO 45 MHUHYT.

I[Ipu  dopmupoBanuu CcBoeW HMHAWBHUIYaTbHOW  00pa30BATENbHOW  TPaECKTOPUU
oOydJaromuiics WMeeT TpaBO Ha  Iepe3adyeT  COOTBETCTBYIONIMX  JTUCIUIUIMH U
po(hecCHOHANBHBIX MOJYJEH, OCBOGHHBIX B MPOLIECCE MPEAMIECTBYIOMIET0 00yUeHuUs, KOTOPbIT
O0CBOOOXIAeT 00YUaIOIIETOCs! OT HEOOXOIUMOCTH X MOBTOPHOTO OCBOCHUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIl mpoliecc MpU MPENnoJaBaHWM Kypca OCHOBBIBA€TCSI HA HCIIOJIb30BAaHUU
TPaJUIMOHHBIX, WHHOBAI[MOHHBIX M HMH(OPMAIIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHI.
TpaguiuoHnHble 00pa3oBaTeNbHbIE TEXHOJIOTUU MPEJCTaBICHbI JIEKIMSAMH M CEMHUHApPCKUMU
(MpakTHYECKUMHM ) 3aHATHAMU. THHOBaIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH UCIOIB3YIOTCS B
BUJIE IIHPOKOrO0 MPUMEHEHMS] AKTHUBHBIX M MHTEPAKTUBHBIX (OpPM MPOBEIEHUS 3aHATUH.
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Nudopmannonnbie  00pa3oBaTeNbHBIE TEXHOJIOTMH  PEAIM3YIOTCS IyTeM  AaKTHBHU3AlUU
CaMOCTOSITEIbHOW pabOThI CTYJIEHTOB B MH(DOPMAITMOHHON 00pa30BaTEHHOM Ccpejie.

9.2 3aHATUA JEeKIIUOHHOI'0 THIIA

JIeKUMOHHBIIT Kypc MperojaraeT CHCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX
BOIIPOCOB Y4€OHOTO TJIaHa.

Ha niepBoi#i JieK1uu JIeKTop 00s13aH MPEayNPEUTh CTYACHTOB, IPUMEHHUTEIIBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKMOHHBIN KypC JOJDKEH JaBaTh HaHOONbLIMIT 00beM MH(OpMAIMK U 00ecIeYnBaTh
Oouiee TIIy0OKOE MMOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYMTEILHO MEHBILCH 3aTpaTe BPEMEHH,
94eM 9TO TpeOyeTcs OONBIIMHCTBY CTYICHTOB Ha CAaMOCTOSATEIBHOE H3YUCHHE MaTeprala.

9.3 3aHsiTHSI CEMMHAPCKOIO THIIA

CemuHapckue  3aHATUS  NPEACTaBIAIOT  COOOM  JAETAIM3aLUI0  JIEKLHOHHOTO
TEOPETUYECKOI0 MaTepuana, IPOBOAITCS B LENAX 3aKpPEIUIEHUs Kypca M OXBaTbIBAalOT BCE
OCHOBHBIC pa3/IeIbl.

OcHOoBHOW  (OpPMOH TPOBEACHUST CEMHUHAPOB SIBISETCS OOCYXKIeHHe HamOolee
OpOoOJEMHBIX M CIOXHBIX BOIPOCOB IO OTAEIbHBIM TeMaM, a Takxke pa30op MpUMEpOB U
CUTyallull B ayJWTOPHBIX YCJIOBUSX. B 00s3aHHOCTHM mpernojaBareist BXOJAAT: OKa3aHUE
METOMYECKON TOMOLIU U KOHCYJIBbTUPOBAHUE CTYACHTOB 110 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLIEHUBAETCS IO CIAEAYIOLUIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, TPEAIAraeMble MIPENOJaBATEIIEM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NIPOCKTHBIX U MHBIX 3aJjaHU;

* ACCHUCTHPOBAHUE MPEIO0JIaBaTENI0 B IPOBEACHNUN 3aHATUH.

OtBet foiKeH ObITh apryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIOXKHBIM, COJIEPKATh
CCBUJIKU HA UICTOYHHKH.

JlokJ1afpl U ONIIOHUPOBAHUE JOKJIAA0B IIPOBEPSAIOT CTEICHb BIIAJEHUS TEOPETUUYECKUM
MaTepuaioM, a TAKKe€ KOPPEKTHOCTb U CTPOIOCTh PacCyKACHUI.

OneHuBaHue 3ajJaHMil, BBIIOJIHEHHBIX HA CEMUHApCKOM 3aHATHHM, BXOIUT B
HAKOIUIEHHYIO OLIEHKY.

9.4 CamocTosiTesqibHasA padoTa 00y4ar0IMXCs N0 JMCHUILIHHE (MOLYTI0)

CamocrosrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJICHAIPAaBIEHHOTO
npuoOpeTeHust CTYACHTOM HOBBIX 3HAHUH, yMEHMHl 0e3 HemoCpeACTBEHHOIO Y4acTHs
npenojaBaresis, XapaKTepU3YIOIIMNCA MPEeIMETHOM  HampaBiIeHHOCTHIO, 3((HEKTUBHBIM
KOHTPOJIEM U OLIEHKOW Pe3yNbTaTOB JAEATEIbHOCTH 00y4aroIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MTOJIYYEHHBIX TEOPETUUECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliipeHle TeOPeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIMIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE  CaMOCTOSITEIbBHOCTH  MBILIUIEHHUS, TBOPYECKOW  HMHMIIMATHUBBI,
CHOCOOHOCTEHN K caMOpa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaT3alliig;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXET OCYLIECTBISATHCS WHAWBUIYAIBHO WM TpyHIaMu
CTYJEHTOB B 3aBUCMOCTH OT L[eJIH, 00beMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMAaTHUKH.

TexHonorust  OpraHu3allMd  CaMOCTOATENbHOM  pabOThl  CTYJEHTOB  BKIIIOYAET
HCIIOJIb30BaHNE MHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MPOXOANTHh B MUCHMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEIICTBY 3aKpEIUICHUS U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTACJIBHBIC BOIIPOCHI KYpCa, HpHOGpeTeHHH OIMPCACIICHHBIX HABBIKOB HW HCIIOJIb30BAHUA
npoeccCuoHaNbHOM TUTEPATYPHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpyn WM3ydeHMH AUCHMIUIMHBI OOYYArONIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYIOIINe
PEKOMEH 1IN

1. U3ydenne y4eOHOM TUCIUIUIMHBI JOKHO BECTHCH CHCTEMaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIYeTCs 1O TaMSATH BOCIPOM3BECTH OCHOBHBIC TEPMHHBI, OIPEICICHUS, IMOHSATHS
paznena.

3. Ocoboe BHHMaHHE CJIEIyeT YIACTUTH BBHIIOJIHEHHIO OTYETOB IO MPAKTHYECKUM
3aHATUSAM U UHAWBUYAIbHBIM KOMIUIEKCHBIM 33aHUSM Ha CAMOCTOSTENIbHYIO paldoTy.

4. Bes TemaTHKa BOIPOCOB, H3y4aeMBIX CaMOCTOSTENBHO, 3a/aeTcsi Ha JICKIHAX
npenojaBareneM. MM ke HaOTCs HCTOYHHKH (B TIEPBYIO OdYepelb BHOBb H3JIaHHBIE B
NEepHOANYECKON HaydyHOW JsuTeparype) s Oojee JAeTalbHOro TIOHMMaHHS BOIIPOCOB,
O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosTenbpHO TpopaboTKe Kypca 00ydaromuecs JOJKHBL:

* IPOCMATPHUBATH OCHOBHBIE OTIPENICICHNUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHU MaTepuajl U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 10 JAaHHOM TEME JINTEpaTyphl;

* U3y4YHUTh PEKOMEHIOBAHHYIO JINTEPATyPy, COCTABISTH TE3UChI, aHHOTAIIMN ¥ KOHCIIEKTHI
HanOoJice BAXKHEIX MOMCHTOB;

* CaMOCTOSITENILHO BBITIOJIHATH 3aJaHNUS, aHAJIOTHYHbIE TIPE/IIaraeéMbIM Ha 3aHTUSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTepralibl (POH/Ia OLIEHOYHBIX CPEICTB.

1. MeToanueckue ykazaHusi NIpu padore HaJl KOHCIEKTOM JIEKIIUN

B xoze JNEKIMOHHBIX 3aHATHH HEOOXOJAMMO BECTH KOHCIIEKTHPOBAaHHE YUeOHOIro MaTepuaa.
OO0paniath BHUMaHHE Ha KaTeropuu, (OPMYIMPOBKH, PACKPBIBAIOIIME COACPKAHME TEX WU HHBIX
SBIICHUI W TIPOIECCOB, HAyYHBIC BBHIBOJABI W IPAKTHUYECKHE PEKOMEHIAINH, TOJIOXKHUTEIbHBIN OIMBIT B
OpaToOpCKOM HCKyccTBe. JKenarenbHO OCTaBUTh B pa0O4YMX KOHCIIEKTaX IOJs, Ha KOTOPBIX JeNIaTh
IIOMETKH U3 peKOMeHHOBaHHOﬁ JIMTEPATyphbl, JONOJHAIOUINE MaTCprall HpOCJIymaHHOﬁ JICKIIMH, a TaKXKE
MOMYEPKHUBAKOIINE OCOOYI0 BAXKHOCTh TE€X WIM WHBIX TEOPETHUECKUX TOJIOKEHUH. 3a/aBaTh
MIPETIOIaBATENI0 YTOUHSIONINE BOIPOCHI C IEbI0 YSICHEHUS TEOPETHUYECKUX IOJIOKEHUH, pa3pelreHus
CIIOPHBIX CUTYalUil....d T. 1.

2. MeTtoauyeckne YyKa3aHusi IO CAMOCTOAITEJIbHOW padoTe HaA uU3y4YaeMbIM
MATEPUAJIOM U NIPU NOATOTOBKE K MPAKTHYECKUM 3aHATUAM

Haumnate Hamo C u3ydeHUs PEKOMEHJIOBAHHOM jwmreparypbl. HeoOXommMo TOMHUThH, YTO Ha
JEKIUU OOBIYHO pacCMaTpUBAETCs HE BECh MaTepuall, a TONbKO ero 4acTh. OcTajbHas €ro 4acThb
BOCTIOJIHSICTCS B TIPOIIECCE CAMOCTOSTENIbHOM PaboThl. B cBs3M ¢ 3TUM paboTa ¢ peKOMEHJIOBAaHHOU
guTepaTypor oOsi3atenbHa. Oco0oe BHMMaHHME IMPU 3TOM HEOOXOAMMO OOpaTHTh Ha COJICpNKAHHE
OCHOBHBIX IIOJIO)KEHWH W BBIBOJIOB, OOBSCHEHWE SBICHHWNA H (DAKTOB, YSICHEHHE MPAKTUIECKOTO
MPUJIOKEHUST PacCMaTPUBAEMbIX TEOPETHYECKMX BOMPOCOB. B mpoiiecce 3Toii paboThl HEOOXOIUMO
CTPEMUTHCA IOHATH W 3alIOMHHUTH OCHOBHBLIC ITOJIOKCHHUSA pacCMaTpuBa€MOro Mmarcpualia, IPHUMEPHI,
MOSICHSIOIINE €T0, 4 TAKXKE Pa300paThCs B WIUTFOCTPATHBHOM MaTepHale. .. u T.1.

10 Onucanue MaTepuAIbHO-TEXHHYECKOT0 00ecneyeHusl, He0OX0IMMOro JIsi
OCYILIEeCTBJICHUSI 00Pa30BaTEJIbHOI0 NMPOLecca MO JUCHUILIHUHE (MOXYJII0)

10.1 Yue6Ho-1200paTOpHOE 000pYy/A0BaAHHE
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OtcyrcTBYyeT
10.2 TexHuuyeckue U J1eKTPOHHbIE CPEACTBA 00y4eHUs

JlekIMOHHbIE 3aHATHA.

AymuTopuH Ui JIGKIMOHHBIX 3aHSATHH YKOMIUIEKTOBAHBI MEOENBI0 M TEXHHUYCCKHUMHU
cpeacTBaMu OOYUYCHHs, CIIYKAIUMHU JUIS TPEACTaBICHUS y4eOHOW WH(pOpMaIUu OOIBIION
ayJIUTOPUA (HabopsI JIEMOHCTPAIIHOHHOTO 000pyI0BaHUs (mpoekTop, 9KpaH,
KOMITBIOTEP/HOYTOYK), Y4eOHO-HArJIs,IHBIE TOCOOUS, TEeMAaTHYECKHE WILTIOCTPALIH).

IpakTnyeckne 3aHATHSA.

Aymuropun s TPAKTUYSCKUX 3aHATHH  YKOMIUIEKTOBAaHBI  CICIIHATM3MPOBAHHON
MeOEeNbI0 U TEXHUYECKUMHU CPEeICTBaMU 00y4YeHHS (TIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTeibHas padoTa.

[Tomemenust Ui CaMOCTOATEIbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO TOJAKIIOYCHUS K ceth «VHTepHET» M JOCTYIOM K JJIGKTPOHHOM
nHpopmarmoHHo-o0pazoBaTeabHOl cpeae KHATY:

— gyutanbHbei 3a1 HTb KuAT'Y;

— KOMITBIOTEPHBIE KJIACCHI.

11 Unble cBenenus

MeTtoanyeckue peKOMeHAAlMH 110 00YUeHHIO JIMI] C OTPAHMYEeHHbIMH
BO3MOSKHOCTSIMH 3/10POBbSI M HHBAJIH/I0B

OcBoeHNe AUCUUILIMHBI OOYYaIOIIMMUCS C OrPaHUMYEHHBIMH BO3MOXKHOCTSMH 3/I10POBbSI
MOET OBbITh OPraHU30BAHO KAaK COBMECTHO C APYTUMH OOYYarOIIMMUCS, TaK U B OTICIBHBIX
rpynmnax. [Ipeanonararorcst cnenuanbHble YCIOBUS Ul HOTy4eHUsI 00pa3oBaHus 00y4aroLMMHUCS
C OTpaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBBSI.

[Tpodeccopcko-meqarornaeckuii COCTaB 3HAKOMUTCSI C TICUXOJIOTO-(DH3HOIOTHIECKUMU
0COOEHHOCTSIMH 00YYaIOIIUXCS WHBAIUIIOB U JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMU 37I0POBBS,
UHIUBUAYAIBHBIMU  [IpOrpaMMaMd  peadMIuTalud  MHBaIUAOB  (npu  Hanuwuuu). llpu
HEOOXOJMMOCTH OCYIIECTBIISETCA JOMOJIHUTENbHAs MOJJIepXKKa MPENnoJaBaHusl ThIOTOPaMH,
IICUXOJIOTaMH, COLIMATIbHBIMU PA0OTHUKAMH, NPOIIEAIINMH MOJTOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHU C METOAMYECKUMH peKkoMeHIanusmMu MuHoOpHayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce NpENojaraeTcsi HCHOJIb30BaTh COIUMAIBHO-aKTHBHBIE U
pedekcuBHbBIE MeETOJbl OOY4YEeHHUS, TEXHOJOTMHM COLMOKYJIBTYPHOW peadMIuTalMu C LENbIo
OKa3aHMs TOMOIIM B YCTAaHOBJIEHHWU MOJHOLEHHBIX MEXIMYHOCTHBIX OTHOUIEHUH C JPyTUMH
CTyJIEHTaMM, CO3J]aHUM KOM(OPTHOTO ICHUXOJIOTMYECKOro KiIMMaTra B CTYJEHYECKOW TIpymre.
[Ton6op u pa3paboTka yueOHBIX MaTepUaIOB MPOU3BOATCS C YUETOM NPEAOCTABICHNUS MaTepuana
B pa3NUuHbIX (opMax: ayAualbHOM, BU3yaJbHOM, C UCIIOIb30BAaHHEM CHEIUAIBHBIX TEXHUUYECKHX
CpeACTB U UH()OPMAIIMOHHBIX CHCTEM.

OcBoenne mucnmiuiMHbl JunamMu ¢ OB3 ocymiecTBiseTcs ¢ HCHONBb30BAHUEM CPENICTB
o0yyeHus OOIIEro W CHENUaJbHOIO Ha3HAa4eHUS (IEPCOHAIBHOTO U  KOJJIEKTHUBHOTO
UCIIOIb30BaHMA). MarepuaabHO-TeXHHUYECKoe oOecreueHne MpeaycMaTpyuBaeT MpHCIocoOieHne
ayuTopuil K Hyxaam jmn ¢ OB3.

@dopma NpoBEAEHUS aTTECTAllMH JUIsl CTYIEHTOB-MHBAJIUAOB YCTaHABIUBAETCA C YUETOM
WHAMBHUIyAJIbHBIX TIcuxodu3nueckux ocobennocren. s crynentoB ¢ OB3 mpexycmaTtpuBaercs
JocTynHas opma npeaocTaBieHus 3aaHIi OLEHOUYHBIX CPEACTB, @ UMEHHO:

- B TIEYATHOM WJIN 3JEKTPOHHOU popme (ISl UL ¢ HapyILIEHUSIMU OMOPHO-ABUTaTeIbHOTO
anmnapara);

- B TeyaTHOM (¢opMe WM DJJIEKTPOHHOW (QopMe ¢ YBEIMYEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (U1 JIUL C HAPYIIEHUSIMHU CI1yXa, pEUH, 3pEHUS);
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* METOJIOM YTCHHUS ACCUCTEHTOM 3aJ[aHus BCIYX (711 JIUII C HAPYIICHUSMU 3PEHUS).

CTyaeHTaM ¢ WHBAJIMJHOCTHIO YBEIMYHMBACTCS BpEMs Ha IOJITOTOBKY OTBETOB Ha
KOHTPOJIbHBIC BOMPOCHL. JIsI TakuX CTyIEHTOB TIpEeAyCMaTpUBaeTCs JOCTymHas (opma
IPEIOCTABIICHHS] OTBETOB HA 3aJ]aHUS, & IMEHHO:

- MICHMEHHO Ha Oymare WM HaOOpOM OTBETOB Ha KOMITBIOTEpPE (IS JIUII ¢ HAPYIICHUSIMHU
clIyXa, peun);

- BEIOOPOM OTBETA W3 BO3MOXKHBIX BAPHUAHTOB C UCIOJIB30BAHUEM YCIIyT aCCHCTEHTA (IS
JIMI ¢ HAPYIICHUSIMU OTIOPHO-IBUTATEIILHOTO aliiapara);

* YCTHO (7S JTUIT ¢ HAPYIICHUSMU 3PEHUS], OTIOPHO-IBUTATEILHOTO amiapara).

[Tpu HEOOXOmUMOCTH U OOYYAIOMIMXCS ¢ WHBAJIUIAHOCTBIO MPOIEAypa OlCHUBAHUS
pe3yJIbTaTOB OOYYCHHS MOXKET IMMPOBOJUTHCS B HECKOIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 AMCIHILINHE

MareMaTHuKa

Hanpanenune noaroToBku

27.03.05 Uunosamuxa

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

ynpaeﬂeHue UHHOBAYUOHHbIMU NPpOEKmMAaAMu

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2021
(no yueoHomy niawy)
®opma 00yueHus OyHas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1,2 1,2,3 12

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkou, 3auem c oyeHkou, IK3ameH

Kadgheopa «IIM — Ilpuxnaonas mamemamuxay

B JaHHOM TIPUIJIOKEHHUH NIPE/ICTABIIEHBI THIIOBBIE OIIEHOYHBIE CPEACTBA. [TOIHBINA KOMIUIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

Ko 1 nHaumenoBanue
KOMIIETEHIINU

Nunukatopel 1OCTHXKEHUS

Oo6menpodeccnoHanbHbIC

OIIK-2 Cnocoben
dbopMyIUpOBaTh 337291
npohecCHOHATBLHOM
JIeITCIIbHOCTH Ha OCHOBE
3HaHUH NPO(UIBHBIX
paszenoB
MaTeMaTUYCCKHUX,
TEXHHYECKUX U
€CTECTBCHHO-HAYYHBIX
JUCIUILINAH (MOIYJIei)
OIIK-1 Cnocoben
aHaJIM3UPOBATH 3a/1a41
npodeCcCHOHAIbHON
JIeITEIIbHOCTH Ha OCHOBE
MMOJIOKEHUM, 3aKOHOB B
METOJIOB B 00J1aCTH
MaTeMaTHKH,
©CTECTBEHHBIX U
TEXHUYECKHUX HAYK

OIIK-2.1 3HaeT 3aK0HBI MPOGUIBHBIX Pa3eIOB MATEMAaTHIECKUX,
TEXHUUYECKUX U €CTECTBEHHO-HAYYHBIX JUCLIUILINH

OIIK-2.2 YmeeT npuMeHsTh (U3NYECKUe, MaTeMaTHYECKHE,
TEXHUUYECKHE U €CTECTBEHHO-HAYYHbIE METObI, METOOJIOTUH,
CHOCOOBI ¥ aNTOPUTMBI JJ1s1 POPMYIIMPOBAHUS 3a/1a4
TEOPETUYECKOIr0 U MPUKIAHOTO XapaKkTepa NpodecCHoHaTbHON
JIeSITEIIbBHOCTH

OIIK-2.3 Bnaneer HaBbIKaMH MPUMEHEHHS 3HAHUI MPOQPHIBHBIX
pa3esioB MaTEMAaTUYECKUX, TEXHUUECKUX U €CTECTBEHHO-HAYUHbIX
JUCIUILIMH TIpU GOpMYIHPOBaHHUH MTPO(ecCHOHANBHBIX 33a4
OIIK-1.1 3naeT pyHnameHTaIBHBIE 3aKOHBI TPUPO/IbI, OCHOBHBIE
buznuecKkrue U MaTeMaTU4YeCKHe 3aKOHbI, TEOPETUUECKUE OCHOBBI
TEXHUYECKUX JUCLUILINH

OIIK-1.2 Ymeet npuMeHsITh PU3NYECKUE 3aKOHBI
MaTeMaTUYeCKHUe METO/IbI JUIsl aHaIM3a 3a7a4 TEOPETUUECKOI0 U
MIPUKJIATHOTO XapaKTepa

OIIK-1.3 Bnaneer HaBbIKaMH MCIIOJIb30BaHMSI 3HAHUM
€CTECTBEHHBIX U TEXHUYECKUX HAYK MPU aHAll3e
pohecCuOoHANBHBIX 3aa4

Tab6numa 2 — [TacopT ¢oHa OIEHOYHBIX CPEICTB

KoHnTtponmpyemslie @opmupyemass | HammenoBanue
paszensl (TeMbl) KOMITETEHIIHS OLIEHOYHOTO [Toka3zaTenu olleHKH
JICITUTUTAHBI CpelcTBa
1 cemecTp
Jluneiinas aaredpa OIlK-1, OIIK-2 Pacuetno- JlemoHCTpUpYET
rpaduyeckas | MpaKTUYECKOE
paborta WCTIOIb30BaHNE
MaTeMaTHYECKUX METOJIOB U
AQHATTITHYECKUX aJTOPUTMOB
JUIS aHaJIu3a 3a7a4
BekTopHas anreopa OIIK-1, OIIK-2 Kontponbnast | JlemoHcTpupyer
paborta MPAKTUYECKOE
HCIIOJIb30BaHNE
MaTeMaTHYeCKUX METOJIOB U
AQHATTMTHYECKUX aJITOPUTMOB
JUISL aHaJIK3a 3a7a4
AHanuTHYecKAast OIIK-1, OIIK-2 Tect OcymiecTBisieT BBIOOD
reoMeTpust MaTEeMaTHYeCKUX Omeparuit
" AQHATUTUICCKUX
QITOPUTMOB JIJISl  PEIICHUS
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TEKyIIe  MaTeMaTHYEeCKOU
3aauu

JMuddepenunanbHoe OIIK-1, OIIK-2 PacuerHo- JlemoHcTpupyer

HCYHCJIeHne QyHKIMH rpapudeckas | IpakTUYECKOe

0HOii nepeMeHHOM pabora HCTIOJIb30BAHUE
MaTeMaTHYECKUX METOJOB U
AQHAJTUTHYECKUX aJTOPUTMOB
JUIs aHaJIM3a 3a/1a4

Hpenen pynxkuun OIIK-1, OIIK-2 Kontponbnas | JlemoHCcTpHpyeT

paborta MIPAKTUIECKOE

UCIIOJIb30BaHUE
MaTeMaTHYECKUX METOJIOB H
aHAJIMTUYECKUX aJTOPUTMOB
JUIsL aHaJI3a 3a/1a4

HccaenoBanue ¢ynknmii | OIIK-1, OIIK-2 Tect OcymecTBiser BBIOOD

OJHO¥ epeMeHHOo MaTE€MaTUYECKUX Ollepauui
U aHAJTUTUYECKUX
QITOPUTMOB  JUI  PELICHHS
TEKyle  MaTeMaTH4ecKOil
3aa9u

HNuTterpanbHoe OIIK-1, OIIK-2 PacuerHo- JleMmoHCcTpUpyeT

HCYHCJIeHne PyHKIMH rpaduyeckas | IpakTUYECKOe

0/1HOii mepeMeHHOM pabota UCTIOJIb30BaHHE
MaTeMaTHYeCKUX METOJI0B U
AQHATTMTHYECKUX aJTOPUTMOB
JUIs aHaJIM3a 3a/1a4

MuddepenunanbHoe OIIK-1, OIIK-2 Kontponbnast | Jlemonctpupyet

HCYHCJIeHne PyHKIMT pabora paKTUYECKOe

HeCKOJIbKHUX WCTIOJIh30BaHUE

nepeMeHHbIX MaTeMaTHYeCKUX METOJI0B U
AQHAJTMTHYECKUX aJITOPUTMOB
ISl aHAJIM3a 3a/1a4

HNuTterpanbubie OIIK-1, OIIK-2 Tect OcymecTBisier BBIOOD

HCYHCJIeHUs QYHKIMH MaTeMaTHYeCKUX oOmepanui

01HOii mepeMeHHOM u AHATTUTHYECKIX
QITOPUTMOB  JUI  PELICHUS
TEKyIIed  MaTeMaTH4eCKOU
3aJauu

2 Metoanueckne MaTepHAaJibl, ONMpe/ie/soIue NPoLeaypPbl OlleHUBAHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHME MPOLece
(¢GopMupoBaHKus KOMIIETEHIM A

Meroanueckue Matepuaibl, ONPEACIAIONINE TPOLEIypbl OLEHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB W (WJIM) OIBITA JESTEIbHOCTH, IPEJCTABICHBI B BHJIE TEXHOJOTHMUECKOW KapThl

JTUCIUTIINHEI (Tabnwuia 3).

Tabmuma 3 — TexHoyornueckas Kapra




HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

1 cemecTp
Ilpomesicymounas ammecmayus 6 popme 33auem c OUeHKoU

PacuetHo-
rpadudeckas
pabora

& Hemens

30 GamroB

30 GayIOB - CTYJIEHT IOJIHOCTHIO BBIITOJHHII
3aJlaHke, TI0Ka3aJl OTJIMYHBIE  YMCHHS H
HaBBIKM B paMKaX YCBOGHHOI'O Yy4eOHOIO
Marepuaia, KOHTpOJIbHas paboTa odopmiieHa
aKKypaTHO u B COOTBETCTBUU c
MIPEABSIBISIEMBIMU TPEOOBAHUSMH.

20 6amioB - CTYACHT MOJHOCTBIO BBITOIHHUII
3aJlaHKe, TTOKa3aJl XOPOIIHEe YMEHHUS HAaBBIKH
B paMKax YCBOCHHOI'0 y4eOHOIro MaTepHalia,
HO HE CMOr OOOCHOBAaTh ONTHUMAIBHOCTH
MPEIJIOKEHHOTO PEHICHUS, OONyujeHvl 0OHA
U 08e HemoyHOCmu, €CTh HEIOCTaTKH B
o(hopMIICHUH.

10 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJHHII
3aJaHue, HO  JIONMYCTHJ  CYIICCTBEHHBIC
HETOYHOCTH M T'pyObI€ OIIMOKHU, HE MPOSBHUII
YMEHHUS  MPaBHJIBHO  HMHTEPIPETUPOBATH
MOJTyYCHHBIC pe3yIbTaThI, Ka4ecTBO
ohopMIIeHHS HMEeT HEJIOCTaTOYHBIIN
YPOBCHb.

5 oOammoB - CrTymeHT HE MOJHOCTHIO
BBITIOJIHWJI  3aJ]aHUE, TP OTOM IIPOSBHUII
HEJIOCTaTOYHbIN YPOBEHb YMEHHUI U HABBIKOB,
a TaKXe HecrmocoOeH MOSICHUTH MOTyYeHHBIN
pe3yibTar.

KoHnTponbHas
paborta

12 Henens

50 6amoB

50 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJTHHII
3aJJaHue KOHTPOJBHOW paboThI, TOKa3aj
OTJIMYHBIE  YMEHUS W HaBBIKM B paMKax
YCBOCHHOTO y4eOHOTO MaTepuaa,
KOHTpOJIbHAsI paboTta odopmIIeHa aKKypaTHO
U B COOTBETCTBHUH C MPEABSIBIIECMBIMH
TpeOOBAHUSIMU.

30 6amioB - CTyIEHT MOJTHOCTHIO BBITIOJHHII
3aJlaHAE€ KOHTPOJIbHOW pPabOThI, IOKa3al
XOpoIne YMCHHSI HaBBIKH B paMKax
YCBOEGHHOTO Yy4eOHOro MmaTepuaia, HO He
CMOT 000CHOBATh OIITHMAJIEHOCTh
MPEJIOKEHHOTO PEIIeHUs], TOMYIIEHbl OJHA
WA JBE HETOYHOCTH, €CTh HEIOCTATKU B
0(OpPMIIEHUH KOHTPOJIBHOMN pabOTHI.

20 6amtoB - CTyEHT MOJHOCTHIO BBITOTHIII
3aJlaHle KOHTPOJIBHOM pabOTHI, HO JIOMYCTHII
CYIIECTBEHHBIE HETOYHOCTH W  TpyOBIe
OmMOKW, HE TPOSBHI YMEHHS IPaBHIBHO
WHTEPIPETHPOBATH MOJydEeHHBIC PE3YIIbTATHI,
KauecTBO O(OPMIICHHUSI KOHTPOIHHON pabOThI
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HanmenoBanue
OLIEHOYHOTO Cpoxn [Mkana Kputepun
cpeicTBa BBITIOJTHCHHS | OLICHHWBAHUS OLICHUBAaHUsA
MMeEeT HEeJIOCTaTOUHBII YPOBEHb.
10 OamnoB - CryaeHT HE MOJHOCTBIO
BBIMIOJIHIJI 3aJlaHue KOHTPOJIbHOHM paboThl,
IIPH 3TOM MPOSIBHII HEJOCTATOYHBIA YPOBEHB
YMEHHM M HaBBIKOB, a TaK)Xe HECHoCOOeH
TIOSICHUTD TMTOJIYYCHHBIN PE3yIIbTaT.
3 | Tect 15 nenenss | 20 6amwioB | 20 6amioB - 91-100% mpaBUIIBHBIX OTBETOB —
BBICOKMH ypOBEHb 3HAaHHUM, YMEHUU U
HABBIKOB;
15 6amnoB - 71-90% % npaBUIBHBIX OTBETOB
— JIOCTaTOYHO BBICOKHMH YPOBEHb 3HaHUH,
YMEHHI U HaBBIKOB;
10 6amnoB - 61-70% npaBUIBHBIX OTBETOB —
CPEIHMM ypOBEHb 3HAaHUW, YMEHUH H
HABBIKOB;
5 GamioB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KHUI YpOBEHb 3HAHUN, YMEHUH 1 HABBIKOB;
0 OammoB - 0-50% mnpaBHIBHBIX OTBETOB —
OYeHb HU3KHUI YPOBEHb 3HAHWM, YMEHHHA H
HABBIKOB;
Texymmit - 100 6annoB -
KOHTPOJIb:
HUTOTIO: - 100 GamnoB
Kputepuu oneHku pe3yaibTaToB 00y4eHHUs 110 AUCUUILIMHE:
0 — 64 % OT MakCUMadbHO BO3MOXKHOH CyYMMBI O0ajUIOB — «HEYJOBIETBOPHUTEIBHOY
(HEIOCTaTOYHBIN YPOBEHB IS POMEKYTOYHOM aTTECTAIUH 110 JTUCIUTLINHE);
65 — 74 % OT MakCUMaJIbHO BO3MOXHOW CYMMBI OallioB — «yJOBJIETBOPUTEIHHOY

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

85 — 100 % oT MakcUMalbHO BO3MOXKHOW CYMMBI OaljloOB — «OTJIMYHO» (BBICOKMIA
(MakCHUMaJIbHBII) YPOBEHB)

2 cemecTp
Ilpomerncymounas ammecmauusn 6 hopme 3auem ¢ OUeHKOI

1 | PacuetHO-
rpaduueckas
paborta

11 Henensa

30 oautoB

30 GaoB - CTYIEHT MOJIHOCTHIO BBITOTHIII
3aJjaHue, TMOKa3ajdl OTJIMYHBIE  YMEHUS H
HAaBBIKK B paMKax YCBOSCHHOTO YYeOHOTO
MaTepuaia, KOHTpoJbHas paboTta ohopmMieHa
aKKypaTHO W B COOTBETCTBHH  C
MpeIbABISIEMBIMUA TPEOOBAHUSIMHU.

20 6amioB - CTyI€HT MOJHOCTHIO BBIMOTHUII
3aJjaHue, MMOKa3al XOpOoIllue YMEHHUS HAaBBIKH
B paMKaX yCBOEHHOro y4eOHOro marepuara,
HO HE CMOr OOOCHOBaTh ONTHUMAIbHOCTH
MIPEAJIOKEHHOTO PENMICHHS, 00ONnyujeHvl 00HA
un 08e HemoyHOCmu, €CTh HEJOCTaTKH B
ohopMIICHUH.

10 6amnoB - CTYAEHT MOJTHOCTBHIO BBITIOTHUII
3aJaHue, HO JOMYCTWJI  CYyIIECTBEHHBIE
HETOYHOCTH U TpyOble OMMOKH, HE MPOSIBUII
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

YMEHUS  MPaBWIBHO  HMHTEPIPETUPOBATH
MOJTy4YCHHBIC pe3yJbTaThl, KaueCcTBO
odopmIIeHUS HMeeT HENOCTATOYHBIH
YPOBEHb.

5 oOamwioB - CTygeHT HE TMOJHOCTBIO
BBITIOJIHUJI  3aJlaHWE, IIPU ITOM IPOSBHUI
HEJIOCTaTOYHBIM YPOBEHb YMEHUH 1 HABBIKOB,
a Tak)kKe HECHOCOOEH MOSICHUTH MOJy4YEeHHBIN
pe3yibTarT.

KonTponbnas
pabora

8 Henens

50 daioB

50 6amioB - CTyIEHT MOJTHOCTHIO BBITTOJHHII
3aJlaHlEe KOHTPOJIBHOW pabOThI, ITOKa3all
OTJIMYHBIC  YMEHHS M HaBBIKM B paMKax
YCBOEHHOTO y4e0HOT0 Marepuania,
KOHTpOJIbHAsI paboTta odopmIIeHa aKKypaTHO
U B COOTBETCTBHM C THPEIbABISICMBIMUA
TpeOOBaHHSIMH.

30 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJHHII
3a7]aHue KOHTPOJBHOW pPabOThI, IMOKa3all
XOpOIIIHE YMEHHUSI HaBBIKH B paMKax
YCBOCHHOTO YYeOHOTO Marepuaia, HO HE
CMOT 000CHOBATh OIITUMAJIBbHOCTE
MPEAJIOKEHHOTO PEeUICHUs, JOIMYIICHBI OJHA
WIA JB€ HETOYHOCTH, €CTh HEIOCTAaTKH B
0hOpMIIEHUH KOHTPOJIHHOU PaOOTHI.

20 6amnoB - CTYyICHT MOJHOCTBIO BBITOTHHUI
3a/laHle KOHTPOJIBHOM pabOThl, HO JOMYCTHII
CYIIECTBEHHbIE HETOYHOCTH U  TIpyObIe
OIMOKK, HE TMPOSIBMJI YMEHHS IMPABUIHHO
HHTEPIPETHPOBATH MOJYYCHHBIC PE3YIbTaThI,
KauecTBO OPOpMIIEHUS KOHTPOJIBbHON padOThI
HMMEET HEeJJOCTATOYHBIN YPOBEHb.

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

Tect

15 Henens

20 6asutoB

20 6ammnos - 91-100% npaBUIBHBIX OTBETOB —
BBICOKHHA YpOBEHb 3HAaHUM, YMEHHU W
HaBBIKOB;

15 6amnoB - 71-90% % mnpaBUIBHBIX OTBETOB
— JIOCTaTOYHO BBICOKHH YpPOBEHb 3HAHHH,
YMEHUI U HAaBBIKOB;

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

5 6amnoB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KWW YPOBEHb 3HAHWM, YMEHUI U HABBIKOB;
0 6ammoB - 0-50% mnpaBUIBHBIX OTBETOB —
O4YECHb HU3KUH YpOBEHb 3HAHWUW, YMEHUU H
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HanmenoBanue
Cpoxn [Mkana Kputepun
OLICHOYHOT'O
BBITIOJTHCHHS | OLICHHWBAHUS OLICHUBAaHUsA
cpeacTsa
HaBBIKOB.
Texymuit - 100 GamtoB -
KOHTPOJIb:
HUTOI'O: - 100 GamnnoB
Kpurepun oueHku pe3yjbTaTroB 00y4eHHs 110 JUCHUILIMHE:
0 — 64 % oOT MakCUMaJbHO BO3MOXHOH CyMMBI O0ajUIOB — «HEYJOBIETBOPHUTEIHHO
(HemoCTaTOUYHBINA YPOBEHD JIJISl TPOMEKYTOUHOM aTTECTAIlMU M0 JUCHHUILIUHE);
65 — 74 % OT MakCUMaJbHO BO3MOXHOW CyMMBI OalioB — «yJOBJIETBOPUTEIHHOY

(oporoBbIi (MUHUMAJIBHBIN) YPOBEHb ),

75 — 84 % 0T MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);

85 — 100 % oT MakcUMalbHO BO3MOXHOW CYMMBbI OaJIoOB — «OTJIMYHO» (BBICOKUH
(MakcUMaJIbHBIN) YPOBEHB)

3 cemecTp
Ilpomesicymounas ammecmauusn ¢ ghopme IK3amen
1 | PacuerHo- 11 menens | 30 OasuroB 30 GaIoOB - CTYJEHT IOJIHOCTHIO BBITTOJHHII
rpaduyeckas 3aJlaHue, II0Ka3aJl OTJIMYHBIE  YMEHUSA U
pabota HAaBLIKM B pAaMKaX YCBOEHHOIO Y4eOHOIo

Marepuala, KOHTPOJIbHas paboTa odopmiicHa
aKKypaTHO 51 B COOTBETCTBUHU c
HMPEABIBISCMBIMH TPEOOBAHUSMH.

20 6amnoB - CTYyIEHT MOJHOCTBIO BBITOTHHUI
3a7laHre, TT0Ka3aj XOpOIIue YMEHHUS HaBBIKH
B paMKax YCBOCHHOI'O y4eOHOro MaTepuala,
HO HE CMOI' OOOCHOBAaTh OITHUMAJIBHOCTH
MIPEAJIOKEHHOTO PEIICHHS, 00NnyujeHvl 00HA
U 06e Hemo4yHOCmu, €CTh HEJOCTATKH B
0(OpMIICHUH.

10 6amioB - CTyIEHT MOTHOCTHIO BBITIOJTHHII
3aJlaHle, HO  JOIMYCTHJI  CYIIECTBECHHBIC
HETOYHOCTU U IpyOble OIIMOKH, HE MPOSBUII
YMEHUS  MPaBWIBHO  HMHTEPIPETUPOBATH

MOJIy4YEHHBIE pe3yJIbTaThl, KauecTBO
odopmienus UMeEET HEZ0CTaTOYHBIN
YPOBEHb.

5 oOamnoB - CrTyaeHT HE THOJIHOCTHIO

BBIIIOJIHWJI  33JjaHUE, IIPU OTOM IPOSBUII
HEJOCTATOYHBIM YPOBEHb YMEHUHN U HABBIKOB,
a TakXe HEecrocoOeH MOSICHUTh MOJyYeHHBIN

pe3yibTar.

2 | KonTponbHas | 8 Henens 50 6amioB | 50 6amnoB - CTyAE€HT MOJHOCTHIO BBIMTOIHUII
pabora 3aJJaHi€ KOHTPOJILHOW paboThl, TOKa3aj
OTJIMYHBIC YMCHHMA W HAaBBIKM B pPaMKax

YCBOEHHOI'O y4eOHOTo Mmarepuana,

KOHTpOJIbHAsI paboTa odopmiIeHa aKKypaTHO
U B COOTBETCTBHUM C MPEABSIBISIEMBIMU
TpeOOBAHUSIMHU.

30 6amtoB - CTYJIEHT MOJTHOCTHIO BBITTOJHHII
3aJ]aHue KOHTPOJBHOW pabOThI, TOKa3al
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

XOpOIIIHe YMEHHUs HaBBIKM B paMKax
YCBOCHHOTO YY€OHOTO Marepuaia, HO HE
CMOT 000CHOBaTh OIITUMAJIBHOCTE
MPEIJIOKEHHOTO PEIICHUs, TOMYIICHBI OJHA
WIM JBE€ HETOYHOCTH, €CTh HEIOCTaTKH B
0(pOPMIICHUH KOHTPOJIBHON paOOTHI.

20 6amnoB - CTyIEHT MOJHOCTHIO BBITOTHHUI
3aJIaHle KOHTPOJIBHOM pabOThI, HO JOIYCTHII
CYIIECTBEHHbIE HETOYHOCTH U  TpyObIe
OIMOKH, HE NPOSBHI YMEHHS IPaBHIIBHO
HHTEPIPETHPOBATH MOJYYCHHBIC PE3YIIbTaThI,
KauecTBO OOPMIICHHSI KOHTPOIBHOU pabOThI
MMeeT HEeJIOCTaTOYHBIA YPOBCHbD.

10 OamnoB - CryaeHT HE MOJHOCTBIO
BBITIOJIHWJI 3a/JIaHME KOHTPOJBLHOH paboTHI,
[P 3TOM MPOSIBUI HEJOCTATOYHBIH YPOBEHB
YMEHUH M HaBBIKOB, a TaK)Ke HECIIOCOOCH
TIOSICHUTD MTOJIYYCHHBIA PE3yJIbTaT.

3 | Tect

15 Henens

20 6asu1oB

20 6amnos - 91-100% npaBUIBHBIX OTBETOB —
BBICOKHM ypOBEHb 3HAaHUM, YMEHHU H
HAaBbIKOB;

15 6amnos - 71-90% % npaBUIbHBIX OTBETOB
— JIOCTaTOYHO BBICOKMH YPOBEHb 3HAHUM,
YMEHHI U HAaBBIKOB;

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

5 6amnoB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KHAW YPOBEHb 3HAHWN, YMEHUI U HABBIKOB;
0 6ammoB - 0-50% mnpaBUIBHBIX OTBETOB —
O4YECHb HU3KUH ypOBEHb 3HAHUW, YMEHUU H
HaBBIKOB;

Texymmit
KOHTpPOJIb:

100 6atoB

DK3aMeH:

50 6amnoB

50 6aimoB — 91-100% npaBUIBHBIX OTBETOB —
BBICOKMM ypOBEHb 3HAaHUN, YMEHHUH W
HaBBIKOB;

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

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

20 6amnoB - 0-60% mpaBUIBHBIX OTBETOB —
HU3KWH YPOBEHb 3HAHUI, YMEHHMI U HABBIKOB.

HUTOTIO:

150 6atoB

Kpurtepuu oneHku pe3yibTaToB 00y4eHHUs 110 AUCUMILIMHE:
0 — 64 % OT MakCUMaJbHO BO3MOXHOH CyMMBbI O0ajUIOB — «HEYJOBIETBOPHUTEIHHO
(HeIOCTaTOYHBIM YPOBEHB JJIsl IPOMEKYTOYHON aTTEeCTAllMU 10 IUCIUILINHE);
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Hanmenosanue
Cpoxn [Mkana Kputepun
OLIEHOYHOT'0
BBINOJIHEHUS | OLICHUBaHMSA OLIEHUBaHUS
CpeJICTBa

65 — 74 % OT MakCUMaJIbHO BO3MOXHOH CyMMBI OaJJIOB — «y/OBJIETBOPUTEIHLHOY (TIOPOTOBBIN
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOLIO» (CpeIHUN YPOBEHbD);

85 — 100 % oT MakcUMadbHO BO3MOXHOW CYMMBbI OaqlioB — «OTJIMYHO» (BBICOKUH
(MakcUMaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 3aJaHNs] U HHbIE MATEPUAIbI, HEOOX0TUMBIE JIJIs1
OLIEHKH 3HAHMI1, yMeHMii, HABBIKOB U (HJIM) ONBITA eI TETbHOCTH,
XapakTepu3yume npouecc (popMHPOBAHNS KOMIETEHIINI B X0/1€ 0CBOECHHSI
o0pa3oBaTeIbHOI MPOrpaMMbI

3.1 3aganus 1Jisl TEKYLIEro KOHTPOJIS yCeBaeMoCTH

Kountpoasnas padora 1 cemectp

1. Taubr Touku 4(3, 4, 5), B(5, 5, 7). HaiiTu MOy/Ib U HAIIPABJISAIOIIME KOCHHYCHI BEKTOpa AB .
2. Bektop ¢ cocraBmser ¢ koopauHatHeiMH ocsmu  OX, Oy yrmel a =60°, f#=120°.

BpluucnauTe ero KOOpAWHATHL, MIPU yCIOBUU |6| =4 u Bektop ¢ obpasyer ¢ ocbto OZ ocrpsrit

YTOJL
3. Hansl BexkTopwl a={3,1,—2}, b ={5,1,—2}. Haiitu koopauHatbl BeKTOpa X, €CIU OH

neprenauKymapen k ocu OZ u yaoBneTBopser ycaoBusm a-X =9, b-X=7.

4. Omnpenenuts npu kKakoM o Bektopel a ={3«, —5, 2}, b
NEPIEeHIUKYIISAPHBL.

{L, -2, o} B3aumMHO

5. Onpenenuts pu Kakux o, B Bextopsl a ={a, 5,2}, b ={2, B, a} KomIMHEApHEL.

6. Jansl Bepumubl Tpeyronbuuka A(L 2,3), B(2,—-2,1), C(3,4,3). Onpenenuth ero BHYTPCHHUI
YTOJI TIpH BepInuHe A ¥ IPOEKIMI0 BEKTOpa AB Ha BEKTOP AC.

7. Nauwl Bepmunbl Tpeyronbuauka A(L 2,1), B(2,2,3), C(3,4,3). Haiitu ero miomiaas U BBICOTY,
ONYIIECHHYIO U3 BEPILINHBI 5.

8. Hamsr Bepmmubl Terpadapa A(LL1), B 2,3), C(3,4,2), D(5,3,2). Haiitu ero ob6bem u
BBICOTY, OITYIICHHYO 13 BepiiuHbl C.

9. lan Bektop a={12,—-9,9}. HaiiTu BekTOp X KOJUIMHEAPHBI BEKTOpY &, KOTOPBIH

coctassieT ¢ ocbio OZ ocTpblii yromn u |7(| =234.
10. Haiitu yrom Mexay Bektopamu M u N, eciu |rﬁ| =|ﬁ| =1 u BekTtopel a=5mM-4n,

b =M+2f B3auMHO MepEeHIUKYISPHBI.
KonTpoJubsnas pa6ora 2 cemecTp

Haiitu npenenst pyHkimii:
2 _ 4 _ X
N 22( 5;(+3 ) lim 5x4 x+6; 3 i (2 3XJ ;
X—0 3X" —2X° 42X x>0 2X" —2X + 2 x—o0| 5 —3X
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. ox3- X2 +3x+2 _ [2x®—x+1 >

4) lim ; 5) lim —— -, ©) lim| ———| ;
X—=24/2X — X Xx—>-1x2 —3x—-2 X—>00 2)(2 +1
_ X
7) lim cosx—cost; 8) lim V2X+15-5 9) lim In(1+ xe™)

x—>0  XSin3x x5 3—+/X+4 ’ X—>01—\/1+3x'

HccnenoBath PyHKINIO HA HEIPEPHIBHOCTH U MIOCTPOUTH €€ rpaduk:

-X, X<0
f(x)= x3, 0<x<2.
X+4, Xx>2

KonTpoabHnas padora 3 cemecTp

1. Haiitu nonueiit nuddepennman GyHkumu:
a) z =arccos Y, 6) u :In(y2 —3e X +sin® )
X

2. BpruncnuTh npubnmkeHHo ¢ moMoIbio nuddepennmana GyHKINN:

1
2) 12489, 0) (12)° + 222"
3. Haiitu yacTHble MPOM3BOJHBIE CIOKHONW (yHkimm: a) z=~Uu+v—2, rae u=In/xy,

v=x'y, 6) z=tg(x/y), tae x=uv , y=u’—-v2.

4. HaiiTu yacTHbIE IPOU3BOHBIE (DYHKIIMH, 33JAHHOI HESIBHO:
2,2
a) x> +y3+23-3xyz=4,6) XV +In(x®+2%)-xyz =0, x=U+V, y=uv.
5. Haiftu rpagueHT, NPOW3BOJHYI TO HampaBieHHIO Bekropa a={1, 2, -1}, ypaBHecHHe
KacaTeJIbHOU TIOCKOCTH U HOPMAJTU K MOBEPXHOCTH 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. Haiit yacTHBIE TPOM3BOIHBIE BTOPOTO MOPSAKA:
a)z::cos(3x2——y3l 6) u=(x>+2z2)" B) x?+2y?—2xy+22-2-20=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. MW ccnenoBaThb CHCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH pelIUTh €€: a) IO
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 o01mee pernieHne CUCTEMbI OJTHOPOAHBIX YpaBHEHHH 1 mocTpouth 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
METOJIOM:
X1 —Xp +2X3 + X4 =5,
2%y +3Xy + X3 + X4 =5,
—X1 =25 +4%X4 =13,

2Xq +3Xy +2X3 +5X4 +2X5 =3,
a) 9X1 + X2 +4X3 —5X4 + X5 =1, 6)
Xy —2Xy +2X3 =10X4 — X5 =—2. 5Xy — Xy + X3 +2X,4 = —2,
—X1+X2 +X3 +2X4 :0.

Pacuerno-rpadguyeckasi padora 2 cemecTp

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

.2
tgl X3+ x%sin= |, x=0;
f(x)= X
0, x=0.
3aI[alla 2 COCTaBI/ITB ypaBHeHI/Ie HOpMaHI/I n ypaBHeHI/Ie KacaTeHBHOﬁ K I[aHHOfI KpHBOﬁ B TOYKC

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=2x>—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;
”x3—x2—x+l
5x2 —3X+2

dx

)X —x+1

40) |

dx )
4sinx—6cos X |

20) |

23) |

dx _
-1
29) jln(xm/H)i

(x=1)x+1)°
dx _
2x2 —3x+2’

38) [ 2x-10 I

VX% +8x+9

dx
1+Vx+1'

26) |

35) |

41) |

OmnpenieneHHbI UHTETPA U €T0 MPHIIOKEHHUS.

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

tgx dx
sin? x+3c0s? x
\/;-i-l

27) [x%e*dx;

21) |

24) j

30) [x*In(3x—1)dx ;
33) ILX% X
x3 — 4x

dx

Ji2x—x2

5_
39) 12X~y
X +1

36) |

1. BeIuucnuTh HECOOCTBEHHBIH HHTCIrpall Wik O0Ka3aTb €ro paCxoaAnuMOCTh:

2) J‘ 5) j' dx
xInx’ 1 X/ x—1
2. HaI/ITI/I wionaab (PUrypsl, OrpaHUYEHHON JTUHUSIMHU:

a) Xy=4, x+y-5=0; 6) p=2sin2¢, p=>1;
X=t-sint, 1 1

B) y== |y=>=1|.
y =1-cost, 2 2

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

4. Beruucnuth 00beM Tea, 00pa30BaHHOTO BpallleHneM BOKpYTr ocu Ox GUrypbl, OrpaHUuEHHON

THHEAME X — y2 =16, x=8.

Tect 1 cemecTp

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

Bonpoc Ne 2: YpaBHeHue mI0CKOCTH, TPOXOIIEH Yepe3 TOUKY A (—1,—1;—1) u ock OX, umeer

BU/L...
BapuanTel 0TBeTOB: (BBIOEpUTE OJMH MPABUIIBHBIA OTBET, BpEeMs 2 MHH)
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1 x+y+2z+3=0 2. x+z+2=0 3. y+z+2=0 4. y-z=0

Bonpoc Ne 3: Touka (-2;1) J€KUT HA IPSIMOM C ypaBHEHUEM. ..
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 IIOCKOCTH 4x + 5y — 6z =0, TO

KOOpJMHATa X[ paBHa
BBeauTe npaBrIIbHBINA OTBET (BpeMs 2 MUH).

2x+3y —-6=0

Bonpoc Ne 5: /InuHa oTpe3ka, 0OTCEKAEMOTO MPSAMOM Ha ocu OY, paBHa...

Beeaute npaBwiibHBIN OTBET (Bpems 1 MuH).

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 IPSMOH, TapaJUIeTIBLHON OCH a0CcIHCC. 3. ypaBHEHUE NpsAMOH B
OTPE3KaX Ha OCsX

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

5. ypaBHEHUE MPSAMOI, MAPAIIIETbHON OCH OPAUHAT

Bonpoc Ne 7: VpaBHeHHEM NPAMOIA, MapajuiebHON + =3x-1 , SIBJISIETCS ...
BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBHBIA OTBET, BPEMS 2 MUH)

1. y=—x+2 o5 p=3x+1 3 y="3x+l 4 y=x-3

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

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

1. mapamnensHa ocu OY 2. mapamienbHa ocu OX 3. MPOXOAUT Uepe3 Havaio
KOOpJAWHAT

4. napannensHa ocu OZ 5. npoxoaut yepe3 ock OY

Bormpoc Ne 9: IIpsimast mpoXoauT yepe3 TOUKU c0;0) y 5(-48) Torna ee yrinoBou
KO3 QUIIMEHT paBeH...

BBenure npaBuibHbIM 0TBET (Bpems 1 MuH).

Bonpoc Ne 10: YpaBHeHreM npsAMOi, NEPIEHAUKYIAPHON npsaMon ¥ = 2x +3

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

, ABJIACTCA ...

3 -2y +z-6=0

Bompoc Ne 11: Toukoit nepecedeHnst INIOCKOCTH ¢ ocbro OX siBisgeres ...

BBenuTe npaBUiIbHBINA OTBET (BpeMs 2 MUH).

JrE_z
5

Bompoc Ne 12: Ipsimast @ 3 x-3y-5z=

napaJijiejibHa IJIOCKOCTH 0 IIpH 4, PaBHOM...
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BBeauTe npaBmIIbHBIN OTBET (BpeMs 2 MHH).

Tect 2 cemecTp

X

Bonpoc Ne 1: [Ipou3sBoanas yactHoro 2x—1 paBHa ...
BapuanTtsl 0TBETOB: (BbIOEpUTE OJIMH MPABUIBHBIN OTBET, BPEMS 2 MUH)

1 1 __ 1 _4x-1
1 2:-1 9 (2x-1)? 3 (2x-1) 4 (2x2-1)°
Bompoc Ne 2: 3HadyeHue Mpou3BoAHOi GyHKIHH Y = X - €2* B Touke * ~ -1 paBHoO. ..

Bonpoc Ne 3: Ykaxute Buj rpaduka GyHKIMHU, [UISI KOTOPOH HA BCEM OTpPE3Ke [a;b]
y =0, y <0, y" >0

OJIHOBPEMEHHO BBITIOJIHSIOTCS YCIIOBUS
BapuanTtsl 0TBETOB: (BbIOEpUTE OJIUH MPABUIBHBINA OTBET, BPEMS 2 MUH)

Bonpoc Ne 4: Jlan rpaduk pyHKIIMN y=17r (x) . \

Torna BepHbI yTBEpKIAEHHUS ...BapuanThl 0TBETOB: (BBIOEPUTE HECKOIBKO MTPABUIBHBIX
OTBETOB, BpEMs 2 MUH)

) J0)>0 5 e 0) 0 J0)>0
3. f”(x) <0 npu e (_ w;D) 4, =2 , &= 4 touxn neperuba

5 X=0__ 1ouka neperuda

xE(l;DD)

_sindx

= 7 + =0
Bompoc Ne 5: 3nauenue npoussoanoit dynkuun 7% *1 prouke * =Y pasno...

Bompoc Ne 6: Ha pucynke nzo6paxken rpapuk GyHKIUN y=r) , 3a/1aHHOI Ha UHTepBaJe
(-3;6)

}-'.i 3
A N

N AL/ .

fx)<0
Toraa 4rciio HTEPBAIOB, Ha KOTOPBIX , PaBHO ...

Tect 3 cemecTp
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dat
Bompoc Ne 1: Unrerpan *#* +2 papes ...

1/2

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

K BUAY ...

I(4x3 - 2x)nx dx

Bompoc Ne 4: Ecniu B HeolnpeieIEHHOM UHTErpasie , IPUMEHSIST METOJL

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

x+1
Z
Bomnpoc Ne 5: [TpaBuiibHy0 paliiOHANBHYIO JPOOH (= +3)2" MoxHO MPEACTaBUTH B BUJIE CYMMBI

MPOCTEHINX JIpoOeii ¢ HeonpeaeaeHHBIMUA KO (DUITUESHTAMH. . .

(9\}’;—8x +3)afx
paBeH...

[=Y F——

Bompoc Ne 6: OnpenenenHblil nHTErpan

-l[czrcfg 2yl

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

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

/3 y=-2x%+3

[ 1 —
Lol 1l X

Bomnpoc Ne 8: OnpesiesieH bl HHTErpal, BEIPAKAFOIIMH IUIOMA/b TPEYTOJIbHUKA ¢ BEPIIMHAMH
(0;0); (2;10); (0;10) , UMEET BH]T

3.2 3apanus VI NPOMEKYTOYHOM aTTeCTAllUH
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

1. [elictButenbHas (yHKOUS N JAeWCTBUTENbHBIX IepeMeHHbIX. IIpumepsl. O6nacTb
onpezaeneHusi. MuHoxecTBo 3HaueHui. ['paduk. JInHNM 1 TOBEPXHOCTH YPOBHSIL.

2. IIpenen n nenpepsiBHOCcTh OHII B TOuke. HenpepsiBHocTs PHIT B 0651acTy.

3. Yacrnsle npousBoaubie @HII u ux reomeTpruecKuii cMbICI.

4. JluddepenuupyemMocTb OHIL HeobOxonumoe u JIOCTaTOYHOE YCIIOBHE
T pepeHIPYEMOCTH.

5. Tlomnsiit muddepenuman OHIL. Ilpumenenue nuddepennumana B NpUOIHIKEHHBIX
BBIUNCJICHUSIX.

6. TIpousBoaHbIe clIOKHOHN QyHKIHH. THBapraHTHOCTH (GopMBI AuddepeHnana.

7. TlpousBoanbie u nu¢dhepeHranbl BEICIINX HOPSIKOB.

8. Teopema 0 cMemIaHHBIX TPOM3BOIHBIX.

9. ®opmyna Teiinopa.
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10. Okcrpemym OHII. Heo6xoanMoe U 10CTaTOYHOE YCIIOBUE CYIIECTBOBAHHS SKCTPEMYyMaA.

11. VcnoBuelii skcTpeMyM. MeTo 1 HeopeIeJICHHBIX MHOKHUTENEH Jlarpanika.

12. HauOonswliee 1 HauMeHbIIee 3HaYeHHE (QYHKIUN B 3aMKHYTOM 00JIaCTH.

13. IlepBooOpa3nas GyHKIMM ©  HeompeneldeHHbIM wuHTerpas. (OCHOBHBIE CBOWCTBA
HEOIpeeIEHHOr0 HHTerpaia. Tabauia HeonpeIeIeHHBIX HHTETPAJIOB.

14. OcHoBHBIE METO/IbI UHTEIPUPOBAHUS (MHTETPUPOBAHHE 10 YACTSAM M 3aMEHON MTEPEMEHHON ).

15. WuTerpupoBaHue MPOCTEUIINX PAIOHAIBHBIX IPOOEH.

16. NuTerpupoBanue ApoOHO-pAIIMOHATBHBIX ()YHKIIUH.

17. WuTerpupoBaHue UPPALOHAIBHBIX (YHKIUI.

18. MuTerpupoBanue TPUTOHOMETPUUECKHUX (PYHKITHIA.

19. Omnpenenennsblii naTerpan. OCHOBHBIE CBOWCTBA U TEOMETPHUUECKUI CMBICI.

20. OcHoBHBIE TeOopeMbl 00 onpeneaecHHoM uHTerpaie. ®opmyna HeroTona-Jleiiouuna.

21. T'eomeTpruecKue U YKOHOMHUYECKUE MPHIIOKEHHSI OTPEICTICHHOTO HHTETpaa.

22. HecobcTBeHHbIE MHTErpajbl MEpBOro M BTOporo poxa. IlpusHaku cxomauMoctu |
PacXoUMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

TunoBble 3K3aMeHALIMOHHDbIE 32124

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

2. HaiiTu 1 HOCTPOUTH: a) TUHUH YPOBHS QYHKIIUU Z = x2 — y©,

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

a) z=arccos L, 6) u =In(y2 —3e X +sin’ )
X
4. BpuucauTh NPUOIUKEHHO C TOMOIIBI0 TuddepeHnrana GyHKIHH:
1
2 1L27189. 6) (12)° + (222"
5. Haiitu yacTHbBIE TPOU3BOIHBIE CIOXKHOW (PyHKIMU:
a) z=~Ju+v-2,mme u=In,/xy, v=x%y, 6) z=tg(x/y), rae x=uv , y=u?-vZ.

6. Haiitu yacTHBIC TPOU3BOAHBIE PYHKITUH, 33 JAHHON HESBHO:

2,2
a) X2 +y3+23-3xyz=4,6) X +In(x®+2%)-xyz =0, x=U+V, y=uv.
7. HaiiTn rpagMeHT, NMPOHM3BOAHYIO IO HampaBieHWIO BekTopa a=q{l, 2, —1}, ypaBHeHue

KacaTeJIbHON TIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH S :

a) z=x2+y2 —3xy—X+Yy+2, B TOUKe My(2,1,0),
6) X2 +2yz—yz2 +3y—7xz2+20=0, B TOUKE My(L, 2,3).
8. Haiitu yacTHBIE MPOU3BOJHBIE BTOPOTO MOPSIKA!
a) z :cos(Bx2 - y3), 6) u=(x>+22)"Y B) x?+2y?—2xy+22-2-20=0.
9. MHccrnenoBaTh QyHKIIUN HA SKCTPEMYM:
a) z=-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) 2=x2+y2-2xy, x-y?+2=0,6) u=x+2y+3z, x°+y’+z%=14,
B) U=XyZ, X+Yy+2=3, Xy+xz=2.

11. Haiitu HauGombliee 1 HaUMeHbIIee 3HaUYeHns QYHKIME B 3aMKHYTOi o6mactu D :
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a) z=3x2+3y2—2x-2y+2, D: x>0, y=>0,

6) u=xy+xz, D:z% +y? <8,|x <3.

1. HaiiTu HeonpeneneHHbIE UHTETPAJIBL:

XCOS X
a) I

2

ax ; 6) I(x2-+2)eX/2dx;
sin“ x

40x-8 | x3 +6x% +13X+6
: d
)Ixu+®u IRl Ry eve

) I sin x dx - ) IBw X— 1
5+3sinx tg x+5

0 42— x -~Ix+2

2
dx; X—d;
N el N
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X+y-1<0;

. X
IJ_(x+1) % F)I%/x—ldx
IZX +3x% +3x+2
(X% + X +1)(x% +1)

dx ;

K)IS“143XCOS43XdX;

Jini



Jlucr perucrpanuu usmenenui k PI1JI
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