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1 O01Me moJ1oKeHus

Pabouas mnporpamma auCHUIUIUHBI «MaTemMaTuka» COCTaBl€HAa B COOTBETCTBUU C
TpeOOBaHUSIMU benepanbHOTO rocyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa,
YTBEP)KJICHHOTO TNpHKa3oM MuHHcTepcTBa oOpa3zoBanus W Hayku Poccuiickoit denepanmu
No 870 or 31.07.2020, m ocHOBHOM mpodecCHOHAIBHON 00pa30BaTeILHON MPOrPaMMBbI
MNOJATOTOBKH «YTIpaBJI€HWE WHHOBALIMOHHBIMU TpOEKTaMu» 1o HampasieHuo 27.03.05
HNHHOBaTHKA.

[IpakTuyeckas MOJATOTOBKA peaJM3yeTcss Ha OCHOBE MPO(PECCHOHANIBHOTO CTaHAApTa
40.033 «CIITEHUAJIUCT  II0  CTPATEITMHECKOMY WU  TAKTUYECKOMY
[UNIAHUPOBAHUIO U OPIAHU3ALNUN ITPOU3BOJACTBA». OO6o0meHHast TpyaoBas
byakuust: I[1C 40.033 Td 3.1.2 HY-3 BrImoiaHATh TEXHUYECKHE pacyeThl, rpaduyuecKue M
BBIYUCIUTENbHBIE pAabOTHl MpH (OPMUPOBAHUHM OPraHU3ALUOHHO SKOHOMHUYECKHX DPa3JeoB
TEXHUYECKOM JOKYMEHTAalUUW [UIsi OCBOEHHUS TEXHOJOTMYECKMX IPOLECCOB, IOATOTOBKHU
IIPOU3BOJICTBA U CEPUITHOTO BBIYCKAa MHHOBALIMOHHOM MPOTyKIIUU

3amayu v pa3BUTHE HABBIKOB MATEMAaTUUYECKOI0 MBIIIIJIEHUS CTYIE€HTOB;

AUCHUILIINHBI v/ OBJaJE€HUE METOIOB UCCIIEIOBAHUS U pelIeHuI MaTEMAaTHYECKUX 3a/1a4,

v BBIpa0OTKa Yy CTYICHTOB YMEHHS CAaMOCTOATEIbHO pACIIUPSTh CBOU
MaTEMaTHUYCCKHE 3HAHUS,

v pa3sBUTHE HABBIKOB HCIIOJIB30BAHUSA MATEMATHYECKUX METONOB U OCHOB
MaTEMaTUYECKOTO MOAEITUPOBAHUS B MPAKTUYECKOMN NESITETbHOCTH

OcHOBHbIE JluneitHas anreOpa U aHAIUTHYECKask TEOMETPHSI.
paszienbl / TeMbI JuddepennnanbHoe HCUUCICHUE QYHKIIMHA OJHON TIepEeMEHHOM.
ANCHHIIINHEI Juddepenunansnoe ucuucienre GyHKINNH HECKOJIBKUX T€PEMEHHBbIX.

HuterpanpHoe ucuuciieHne (yHKIUU OTHOM NepeMeHHOI.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIIMHE (MOY.T10),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH 00pa30BaTe/IbHOIl IPOrpaMMBbl

[Ipouecc wu3yueHuss AUCUMIUIMHBI «Maremaruka» HamnpasieH Ha (QOpMHUpOBaHUE
cieayrommx komnereHiuii B coorBercTBUM ¢ PI'OC BO u ocHOBHOH o00pa3zoBaTenbHOM
nporpaMmmoii (tabnuua 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yabTaThl 00y4eHHs MO JUCLUIUINHE

Kona n nammeHoBaHMe Nuaukatopel 1OCTHXKEHUS
KOMIIETCHIIUHN

Ob6memnpodeccnoHanbHbIe

OIIK-2 OIlK-2.1

Crniocoben 3HaeT 3aKOHbI MPOQPHUIBHBIX Pa3AeIOB MATEMAaTHIECKHX,
(GOopMyITUpPOBATh 33JIa4l | TEXHUYECKHUX M €CTECTBEHHO-HAYYHBIX JUCIMILTAH
npodeccuoHaNbHOM OIIK-2.2

JIESITEIILHOCTH Ha OCHOBE | YMeEeT MIPUMEHSITh (PU3NIecKre, MaTeMaTHIeCKHe, TEXHUICCKUE H

3HaHWUN TPOQUITHHBIX €CTECTBEHHO-HAYYHBIE METOIbI, METOJIOJIOTHH, CTIOCOOBI U
pa3zennoB ITOPUTMBI JUTSl (OPMYITUPOBAHUS 337]a9 TEOPETHUECKOTO U
MaTEMAaTHYECKUX, MIPHUKIIATHOTO XapaKkTepa MpodheCcCUOHATBLHON AesITeNEHOCTH
TEXHUYECKHUX U OIIK-2.3

€CTECTBEHHO-HAyUHBIX Brnaseer HaBbIKaMU pUMEHEHUS 3HaHUH MPOPUIBHBIX Pa3eioB
JUCITUTUTAH (MOTYJICH ) MaTEeMAaTHYECKUX, TEXHUUECKHUX M €CTECTBEHHO-HAYUHBIX

OIIK-1 JTUCITUILIMH TIpU (GOpMyIHpPOBaHUH MTPO(ecCHOHATBHBIX 33124
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Cnocoben OIIK-1.1
aAHAIM3UPOBATH 3371291 3HaeT (yHIaMEHTAIbHBIC 3aKOHBI TPUPOJIBI, OCHOBHBIE
npohecCHOHATBLHOM bu3HUYeCKre U MaTeMaTHIECKUE 3aKOHBI, TCOPETHUECKUE OCHOBBI
JIEATEILHOCTH HAa OCHOBE | TEXHUYECKHUX JTUCIUILINH
MOJIOKEHHUH, 3aKOHOB U OIIK-1.2
METOJIOB B 00J1aCTH YMeeT NpUMeHATh PU3NICCKUE 3aKOHBI 1 MATEMAaTHYCCKUE
MaTeMaTHUKHU, METO/IBI JISl aHAJTN3a 3a7]a9 TEOPETHIECKOTO U MPUKIIATHOTO
€CTECTBEHHBIX U xapakrepa
TEXHUUYECKUX HayK OIIK-1.3
BnazeeT HaBbIKaMU MCIIOJIB30BAHUS 3HAHUN €CTECTBEHHBIX U
TEXHUYECKUX HAYK MIPH aHaIH3e MPOoPeCCHOHATBHBIX 3a/1a4

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

Hucrumumaa «MaTteMatukay u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecrpax.

JucuunianHa BXOAUT B cocTaB Onoka 1 «/lucuuruimbbl (MOAYNIH)» U OTHOCUTCS K
6a3oBoit yactu (51.0.05).

Jl1st OCBOEHUS TUCUMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKU COPMHUPOBAHHBIE
IpU HM3YYEHHM IIKOJIBHOIO Kypca MaTeMaTHKH, B 4YacTHOCTH, AucuUIUIMH "['eomerpusa" wu
"AnreOpa u Havyayia aHaau3a'".

3HaHMA, YMEHHS W HaBBIKM, C(HOPMHUPOBAHHBIE TPH H3YYCHHH TUCIUIUINHBI
«MaremaTuka», OyIyT BOCTpeOOBaHbBl IpPHU H3YYEHHUU MOCIEAYIOIIMX IucuuiuinH: «Teopus
BEPOATHOCTEM M MareMaTH4ecKas CTaTUCTUKa», «Dusuka», «AJITOPUTMBI pPELICHUS
HECTaHAAPTHBIX 3a7au», «CHCTEMHBIN aHAIN3 U IPUHATHE PELICHUI.

HucuumnuHa «MaTtemaTuKa» YacTHYHO peanusyercds B (GopMe IpakTHYECKOU
noAroToBKU. IIpakTuyeckas MOArOTOBKAa OPraHU3YeTCsl MyTEM BBINOJHEHHS WHAMBUIYAIbHBIX
JIOMAIIHUX 3a1aHUMN.

HucuuruimHa «MaTemaTHka» B paMKaxX BOCIMTATeNIbHOW paboThl HampaBieHa Ha
dbopmupoBaHre y  OOyYarONIUXCS ~ yYMEHHS  CAaMOCTOSATENIBbHO  MBICIUTh,  pa3BUBAET
npodeccuoHaIbHbIE YMEHHUS.

4 O0beM TMCHUNJIHHBI (MOAYJIs1) B 3aUeTHBIX eIMHUIAX ¢ YKA3aHHEM KOJIMYeCTBA
aKajgeMHYecKHX YacoB, BbI/IeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenoaaBatesieM (10 BUAAM Y4eOHBIX 3aHATHI) H HA CAMOCTOATEIHLHYI PadoTy
00y4Yar MU XCs

O6mas TpyA0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBiseT 12 3.e., 432 akaj. Jac.
Pacrnipenenenrie oobeMa AMCHMITINHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN

MMPpEACTaBJIICHO B Ta6n1/1ue 2.

Tabnuna 2 — O6beM TUCHUIUIUHBI (MOAYJIS) IO BUJIaM YYEOHBIX 3aHSATHM

Bcero
O6Bem JAUCHUITIINHBI aKaJEMHUYCCKUX
4acoB
OO0mmast TpyA0€MKOCTh TUCITUTUTUHBI 432
KonrakTHas aynuropHasi padora o0y4arommxcs ¢ npenoaasareseM (1o 43
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro




O0bEM QUCLMUILIMHBI

Bcero
aKaJIEMAYECKUX
4acoB

B ToM uucie:

3aHATHSA JIEKIIHOHHOI0 THNA (JISKIUU U UHBIC YUeOHBIC 3aHITHSA,
npeaycMaTpuBarollye NPeMMYyIIEeCTBEHHYIO epeiady yueOHoH
UHOPMAILIUHU TeJarOTMYeCKUMHU paOOTHUKAMM)

25

3aHATHS CEMHUHAPCKOT0 THIA (CEMHHAPHI, IPAKTHYECKUE 3aHATHS,
MPAKTUKYMBI, TA0OpaTOpHBIC PA0OTHI, KOJUIOKBUYMBI H UHBIC aHATOTHYHbIC
3aHATHUSA)

18

CamocrosiTesibHast padoTa 00yyaloIuXcsl U KOHTAKTHas padora,
BKJTFOYAFOIAs TPYIIIOBBIC KOHCYIbTAIlMN, HHIUBUIYAJILHYIO paOdoTy
00ydJaroumxcs ¢ NpernojaBaTeasiMy (B TOM YUCIIE WHIUBUTYAJIbHbIC
KOHCYJIBTAIINH ); B3AUMOJICHCTBHE B 3JIEKTPOHHON MH(POPMAIIMOHHO-
00pa3oBaTesIbHOU Cpesie By3a

379

[TpoMexyTodHast aTTeCTAlHs 00YIAFOIIUXCS —
3a4eT ¢ OICHKOM, 3a4eT C OICHKOM, JK3aMEH

10

5 Coaep:xanue THCUUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 0 TeMaM (pa3jejiaM)
€ YKa3aHMeM OTBeIEeHHOT0 HA HUX KOJIMYeCTBAa aKaleMUYeCKUX YacOB M BU0B

y4eOHOi padoThl

Tabmuna 3 — CTpyKkTypa u cojiep>KaHue JUCIUILTAHBI (MOTYJIs)

Bunel yueGHoI paboThl,
BKJIIOYAsl CAMOCTOSITENIEHYIO
paboty oOydJaroumxcs u
TPYJOEMKOCTb (B yacax)

KonraktHas pabora
IIPENOAABATES C
HanMeHOBaHMeE pa3/iesioB, TeM U COZiepKaHNe MaTepHana oby1arommmucs
08 | ¢
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1 cemecmp
Tema 1.1.  «/IuneiiHas aaredpa.  MarTpuuHoe
ucuyuciaeHue». Marpunpbl. JIeHcTBUS HaAa MaTpULAMH.
Onpenenurenu 2-ro U 3-ro nopsaakos. Onpenenureny n-ro
nopsiika u ux cpoicrBa. OOparHas MaTpuna. Panr MaTpuiib. 4 30
JevictBusg Hax MarpuuaMu. BbryuciieHHe OIpeaeiuTesne.
Haxoxnenue paHra Marpuibl, OOpaTHOM  MaTpHIIBL.
Matpu1ibl B 3KOHOMUKE.




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

Tema 1.2. «/Iuneiinas aaredpa. Cucrembl JIMHEHHBIX
ypaBHeHHii». CHCTEeMBbl JIMHEWHBIX  ajnreOpandecKux
ypaBHEHUH (HEOIHOPOJHbIE M OJHOpPOAHBIE). Pemenue
ONPECIICHHBIX CHCTEM JIMHEHHBIX YypaBHeHHH. Teopema
Kponekepa-Kamnemmm. OOmiee pemieHne CHUCTEM JTHMHEHHBIX
ypaBHeHUH. OJIHOPOJHBIE CUCTEMBI JMHEWHBIX YpaBHEHUM.
CucreMbl TUHEIHHBIX YPAaBHEHUH B 9KOHOMHUKE.

30

Tema 1.3. «BektopHas aaredpa». Bekrtopsl. JluHeliHble
ornepanuu HaJ BekTopamu. PasznoskeHue BekTopa mo 0Oasucy.
CkansipHoe,  BEKTOPHOE,  CMEIIAHHOE  IPOU3BEICHUS
BEKTOPOB U HX T€OMETpUYECKUE NpuiiokeHus. JIuHelHble
MIPOCTPAHCTBA. [Tonsatue N-MEpPHOTO €BKJIMJI0BA
npoctpaHcTBa. JleWicTBusa Haja BekTopamu. I'eomerpuueckue
npuioxenus. Jluneinsle npoctpaHcTBa. KoopauHaTel
BEKTOpa B Oa3uce. BEKTOpHI B 9KOHOMHKE.

32

Tema 1.4. «AHaauTHYeckasi reomerpus». llpsamas Ha
miockoctd. Ilnmockocts B mpocrpancTBe. Ilpsmas B
npoctpancTBe. Paznuunble crmocoObl 3alaHus TPSIMOM Ha
IIJIOCKOCTH, B TIPOCTPAHCTBE, IUIOCKOCTH B IPOCTPAHCTBE.
B3auMHoOe pacnonoxxenue. PelieHne NpUKIagHBIX 3a1ad.
KpuBble BTOpOro mnopsika W HX KAHOHWYECKHM BUJL.
IToBepxHOCTH BTOpPOro MOpsika. AHAIMTHYECKAs] TEOMETPHUS
B DKOHOMHKE.

30

HUTOro
1 cemecTp

12 6

122

2 cemecmp

Tema 2.1. «BBegeHHe B MaTeMaTHYeCKHii aHAJH3
¢pyukuun onHoii mnepemenHoit (®OID)». Ilonstue
MHOkecTBa. OCHOBHBIE CBOICTBAa YHCIIOBBIX MHOKECTB.
OkpecTHOCTH TOYEK. ['paHM MHOXECTB W MpeaesibHbIE
TOYkM. CueTHble M HECUETHbIE MHOXXECTBAa. MHOXKECTBO
JIEUCTBUTENIbHBIX YHCEIN. [IoHATHE OTOOpaKEHHS MHOXKECTB.
Ilonsite  pyHKIMA. Ob6macte ompezaeneHus. MHOXECTBO
3HadeHuil pynkuuu. I'paduku OOIL. Tuner pynkuuit. CroiicTa
¢ynkuuii. OcHoBHble dneMmeHTapHble (yHKuuu. CroxHas
¢bynkus. ObparHas QyHkims. Kiaccudukaius snmeMeHTapHbIX
¢ynkmii. [Ipenen ¢yHkumm npum x —+oo, x — —oo. [Ipenen
¢byHkuun B Touke. beckoHeuHo Manble M OeCKOHEYHO OOoJbIIne

32
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUE MaTCpUajia

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

KonraktHas padora
IpenojaBaTess ¢

CPC

¢ynaxmmm. CBoiicTBa 6eckoHewHO ManblX (yHKIHH. Teopemsl o
npexenax. Teopema 0 C)kKaToM OTOOpPaKCHHH. 3aMedaTelIbHBIC
npenensl.  CpaBHeHHe  OECKOHEYHO  ManbliX  (YHKIUH.
OKBHBaJICHTHBIE OECKOHEUHO Majble (yHKIUH. HenmpepbBHOCTH
¢byHKIMM B TOYKe M Ha oTpe3ke. CBOWCTBa HEMpEephIBHBIX
byHKIUA. HenpepriBHOCTD 3JIeMEHTapHBIX GbyHKUU.
OpHocTropoHHHE Tmpenensl. Touku paspbiBa (QYHKIMH W HX
knaccudukanys. [IpuHIUI BIIOKEHHBIX OTpe3koB. CBOHCTBa
(GyHKIMA, HENMpephIBHBIX Ha oTpe3ke. Teopembl bombiano u
Beiiepmrpacca.

Tema 2.2. «OcHoBHble NOHATHS U PepeHIHATBHOIO
ucunciaenunss DOII». [IpousBogHas (GyHKIMH B TOUKE.
['eomeTpuyeckii M MeXaHHUYECKUIl CMBICI TNPOU3BOAHOM.
Huddepenuupyemocts  ¢pynknmu.  HeoOxomammbeie  u
JnocTatouHble ycioBus auddepenunpyemoctu. IlpaBuna
muddepenmpoBanus. [IponsBonHas CIOXHOW M 0OpaTHOM
GbyHKLIU. [TpousBoHas ¢byHKLHY, 3aJJaHHOM
napamerpudecku. [Ipon3BogHbIE OCHOBHBIX AJIEMEHTAPHBIX
¢ynkuuit. ['nnepbonnueckue GyHKIMHU M MX NPOU3BOIHBIE.
Jlorapudpmuueckoe muddepennuporanue. Huddepenunan
GyHKIIMK, €ro reomMeTpuyeckud cmbicia. IIpumeHnenue
mupdepennata B NPUOMMKEHHBIX  BBIYMCICHMSX.
D1acTUYHOCTh ()YHKIIMU, SKOHOMUYECKAass MHTEPIPETAIISI.

32

Tema 2.3. «OcHoBHBbIe TeopeMbl IHM(pdepeHIHATBLHOIO

HCYHCIEHHS DOII». OCHOBHBIE TEOPEMBI 0
nuddepennmpyembix Gynkiusax: depma, Poms, Jlarpanxa,
Komrm. [IpaBuno Jlonurans. [IpousBoanbie "

muddepeHnmansl Beicux nopsaakoB. @opmynsl Teitnopa u
Maxknopena. ®opmynsl  MakiaopeHa Ui OCHOBHBIX
AJIEMEHTApHbBIX (PYHKIIHH.

32

Tema 2.4. Uccaenopanne DOII. VccrnenoBanue QyHKINM
Ha MOHOTOHHOCTb. HeoOxoaumble U J1OCTaTOYHbBIE YCIOBUS
BO3pacCTaHUd U YOBIBaHUA.  DKCTpeMyM  (DYHKIUH.
HeoOxonumbple ¥ JOCTaTOYHBIE YCIIOBUSL JKCTpEMyMa
¢ynkuuu. HccnenoBaHue Ha BBIIYKIOCTh M BOTHYTOCTh
rpadpuxka ¢ynkuuu. Touku mneperuba rpaduka GyHKUIHU.
HeoGxoauMble M A0CTaTOYHBIE YCIOBHSI TOYEK Meperuoa.
Acumnrtorel  Tpaduka  pyHkumu. Cxema  HOJHOTO
UCCIIeIOBaHUs (PYHKIIMM M TIOCTPOEHHUs ee Tpaduka.

00yJaronuMucs
TR
= 2 =
X O o,
QO O o)
= %E@Hw
E |z E = &=
= = 2 B o F
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H S s R s
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1 1
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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

HauGonbIiee 1 HanMeHbIlee 3HaueHne QYHKIUN Ha OTPE3Ke.

UTOoro
2 cemecTp

128

3 cemecmp

Tema 3.1. «OcHoBHble NOHATHS AU depeHIHATBHOrO
HCYUCIeHUST  (PYHKIUM  HECKOJbKHMX  INepeMeHHbIX
(®HID)». [leiictBuTtenbHas QyHKUMS N 1eHCTBUTENBHBIX
MePEMEHHBIX. [Tpumepsi. O6nactpb OTpeIeTICHUSI.
MuoxectBo 3HaueHuil. ['paduk. JIMHMM W TMOBEPXHOCTH
ypoBHA. Ilpenen wu HenpepsiBHOCTE @OHII B TOuke.
HenpepriBaocts ®HII B o6nactu. CBoiicTBa (QyHKIIHIA,
HENpPEphIBHBIX B 3aMKHYTOM oOnactu. Ilonsitue uacTHOM
npousBogHoit ~ @OHII.  Juddepenuupyemocts  OHIIL.
Heobxonumoe U JIOCTaTOYHOE yCIIOBUE
mubdepennupyemoctd. [IpousBonHas 1O HampaBiIeHHIO,
rpaguent  @OHIL.  Tlommenii  muddepenmman  DHIIL
[TpumeHneHne muddepeHnmana B NPUOIINKEHHBIX
BBIYHCIICHUSIX.

13

Tema 3.2. «OcHoBHBbIe TeopeMbl AuddepeHINATBHOTO
ucuucienusa DOHII». [IpousBogubie CcIOXKHONW (YHKIIHH.
ITponsBoaHbIE GbyHKIHH, 3a/IaHHBIX HESIBHO.
WuBapuantHocTh GopMbl auddepennunana. [IpousBonnsie u
muddepeHMansl  BBICIIMX — MopsAakoB.  Teopema o
CMEIIaHHBIX TPOU3BOAHBIX. Teopema u dopmyna Teitnmopa
nng OHIL.

Tema 3.3. «Uccanenoanue @OHII Ha sKcTpemym».
Okcrpemym OHII. Heobxoaumoe M 10CTaTOYHOE YCIOBHE
CYIIECTBOBAaHUSA  JKCTPEMYMA. Y CIOBHBI  DKCTPEMYM.
HeobxonnMoe u J0CTaTOYHOE YCIOBHE CYILIECTBOBAHMS
YCIIOBHOTO  JKCTpEMyMa. Meron ~ HeOIpeaeseHHbIX
MHoOkuTenei Jlarpamka. Haubonbinee u  HauMeHbIIEe
3HaYeHHe (PYHKIUU B 3aMKHYTOM, OrpaHMYE€HHOM 00JIaCTH.

13

Tema 3.4. «Heonpenenennnlii uHTerpam». Ilonsartue
nepBooOpa3zHoi. CTpyKTypa MHOXECTBA MEPBOOOPA3HBIX IS
NaHHOM (yHKuMU. 3amaud, NPUBOIAIIME K OTHICKAHMIO
nepBooOpa3Hbix. Heonpenenenusiit wunHTerpan. Tabnuma
OCHOBHBIX  MHTerpajioB. (CBoiicTBa  HEONPEAEIEHHOTO
uHTerpana. Ilpocreiimme mMeronsl MHTErprpoBanus. Merox

21
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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

Jlexuun

CemuHapckue

(mpakTuyeckue
3aHITHSA)

JlaboparopHsble
3aHATUA

CPC

WHTEIPUPOBAaHUA 110 dYacTsaM. Meron HHTErpupOBaHUS
3ameHolM  mepeMeHHoil.  I[lpumepnl.  MHTEerpupoBanue
OPOCTEHIINX paloHaNbHbIX ApoOel. HHTerpupoBaHue
NPaBWIbHBIX M HEMPaBWIBHBIX PAallMOHAIBHBIX JApPOOEil.
[Tpumepsl. MHTErpripoBaHNWE HUPPANMOHATIBHBIX (DYHKITHIA.
HuTerpupoBanue TPUTOHOMETPUUECKUX GyHKLIU.
WuTerpupoBanue pasHbix pyHkuuid. [lpumepsl.

Tema 3.5. «Omnpenenennslii uHTerpam». OrmnpenencHue
ONpeNeJICHHOTO  MHTerpana. ['eomMeTpuueckuii  CMBICI.
CaoiicTBa ompeneneHHOro uHTterpana. OnpenerneHHbI
WHTETpaJl C TEPEMEHHBIM BEpXHUM mpeneraoMm. Dopmyna
HeroTona—JleiioHuma. HnTerpupoBanue 3aME€HOM
MEePEMEHHBIX W 10 4YacTsaM. [IpuiiokeHus: omnpenesaeHHoro
uHterpana.  [IpuMeHeHne  OmpeneneHHoro  MHTErpasia
(BeIuMCHIEHUE TUTOMIAACH, OOBEMOB, HJIWMH AYyr, IUIOMIAACH
MOBepXHOCTEH BpamieHus). HecoOCTBEHHBIE HHTETPabI
MepBoro W BTOporo pona. IIpu3Haku CXOIUMOCTH
HECOOCTBEHHBIX WHTErpasnioB. OmpeneneHHbll UHTerpal B
HKOHOMHUKE.

13

HUTOI'O
3 cemecTp

129

UTOoIro
10 JUCHHUILIMHE

25

18

379

*peanuzyetcs B hopMe MPaKTUIECKOM MOITOTOBKH




6 BHeay1uTOpHAsI CAMOCTOSITE/ILHASI pa00Ta 00y4aIoIMXCs M0 AUCHUTIHHE
(MmonyJ10)

[Ipy  nnaHUpOBaHMM  CAMOCTOSITENBHOM  pabOTBhl  CTYAEHTY  PEKOMEHIyeTCs
PYKOBOJICTBOBAThCS CIICAYIOUIMM paclpeiesieHHeM 4YacoB Ha CaMOCTOSITENbHYIO paboTy

(Tabnuma 4):

Tabnuua 4 — PekoMeH1yeMoe pacipe/ieliCHHe YacoB Ha CAaMOCTOSTEIILHYIO padoTy

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

7 OueHOYHbBIE CPEICTBA /ISl IPOBEAeHNs TEKYIEro KOHTPOJIsA
U IIPOMEKYTOYHOM aTTecTaluu 00y4YAKIIUXCH M0 AUCHHUILINHE (MOIYJIIO)

@OHJI OLEHOYHBIX CPEICTB IJIs IMPOBEACHHUS TEKYIIEr0 KOHTPOJSA YCIEBA€MOCTH U
IIPOMEXKYTOYHOM aTTectauuu npeacrtanieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OLICHWBAHUSA pE3yJIbTaTOB OOy4YEHUs IO AUCHUIUIMHE (MOIYJI0), MPAKTHKE XpaHUTCS Ha
kadenpe-pazpaboTunke B OyMaXHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHO-MeTOAU4YeckOoe M HHPOPMAIMOHHOE o0ecnedeHre TUCHUTTIHHBI
(MoayJis)

8.1 OcHoBHasi IuTEpaTYpa

1. Atypun, B. B. Beiciias Mmatemaruka. 3ajjauu ¢ pelICHUSIMU 7Sl CTYJICHTOB SKOHOMUYECKHUX
crienManbHOCTeH : yuel. mocodue s By30B / B. B. Atrypun, B. B. Togun. — M. : Akanemus,
2010. - 301c.

2. Pacromunna O.M. Beiciias maremaTtuka [DIEeKTpOHHBIN pecypc] : yueOHoe mocodue / O.M.
PacronmumHa. — OJEKTPOH. TEKCTOBblE JAaHHble. — M: MOCKOBCKHMI TeJaroru4ecKkui
rocynapcTBeHHbIi yHuBepcureT, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexum mocryna:
http://www.iprbookshop.ru/79053.html

3. Kpacc, M.C. MaTtemaTrka B SKOHOMHKE: MaTEMaTUYECKUE METOJbI U MOJEIU: YICOHUK IS
6axanaspoB / M. C. Kpacc, b. I1. Uynpsinos; ITox pen. M.C.Kpacca. - 2-e u3n., ucnp. u J1o1. -
M.: FOpaiir, 2016. - 539c.

4. Marematuka [OnekTpoHHBIH pecypc] : yuebnoe mocobue / P.II. Ilemenesa [u mp.]. —
DneKTpoH. TekcToBbIe ManHbie. — Caparos: Aii [Tu Op Menuna, 2018. — 194 ¢. — 978-5-4486-
0107-1. — Pesxxum noctyna: http://www.iprbookshop.ru/70267.html

5. JlorunoB, B. H. Jluneiinas anreOpa. JluHeiiHble M €BKJIMJIOBBI MPOCTPAHCTBA, JIMHEWHBIE
oTtoOpakeHHs U mpeoOpazoBaHus : yueod. mocoodue it By3oB / B. H. Jlorunos, 3. B. Illupokosa.
— Komcomonbck-Ha-Amype: N3a-Bo KomcoMonbsckoro-Ha-Amype roc. TexH. yH-ta, 2015. —
152 c.
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6. Muneesa, H. B. [Ipaktukym no matemaruke. Jluneiinas anredpa : yue0. mocobue 11t 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 aCTIEKThI [ DIEKTPOHHBIN 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. Jluneiinas anreOpa [DneKTpoHHBIA pecypc| : ydeOHOe
nocodbue / B.P. Axmerrammesa, JI.P. lamsyrmunoBa, M.U. TansyrnuHOB. — DJIEKTPOH.

TEKCTOBBIE JJaHHbIe. — M. : Poccuiickuii rocy1apcTBeHHbIN YHUBEPCUTET nipaBocyausi, 2017, —
60 c. — 978-5-93916-552-5. — Pexxum pocryma: http://www.iprbookshop.ru/65863.html

JlononuurenbHas IuTeparypa

1. BeperennunkoB B.H. Briciias marematuka. Maremarndeckuit ananus GyHKIIUNA 0THOM
nepemMeHHo# [DnexTponnslii pecypc]| / B.H. BepeTeHHUKOB. — DJIEKTPOH. TEKCTOBBIC JJAHHEIE.
— CII0. : Poccuiickuii rocy1apcTBEHHbIN THIPOMETEOPOJIOTHYECKUI yHUBEepcuTeT, 2013, —
254 ¢c. — 2227-8397. — Pexxum goctyma: http:/amwww.iprbookshop.ru/17901.html

2. I'ypesroBa K.H. MartemaTtudeckuii ananus [DIeKTpOHHBIN pecypce] : yueOHnoe nocoome / K.H.
I'ypesinoBa, Y.A. AnekceeBa, B.B. bospmumHOB. — DJIEKTpOH. TEKCTOBbIE JaHHBIE. —
ExatepunOypr: Ypanbckuii ¢penepansubiii yausepcuter, ObC ACB, 2014. — 332 ¢. — 978-5-
7996-1340-2. — Pexxum noctyma: http://www.iprbookshop.ru/66542.html

3. UBanoBa C.A. MartemaTtnueckuii aHaiau3 [DIeKTpOHHBIA pecypc] : yuebHoe nmocodue / C.A.
HBanoBa. — DIJIEKTpOH. TEKCTOBBIE NaHHble. — KemepoBo: KemepoBCckuii TEXHONIOTrMYEeCKU
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.JI. KynpsBres. - 3-¢ uzn., nepepad. - M.: @usmariut, 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.JI. UepHeHko. — DneKkTpoH. TekcToBble naHHble. — CIIO6. :
[Tomurexnmnka, 2016. — 713 c¢. — 978-5-7325-1104-8. — Pexum pocryma:
http://www.iprbookshop.ru/59550.html

8. Bricas matemaruka. Yacte 1 [DnexktponHbIit pecypc] : yueOHnoe mocodue / 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 YKa3aHus Jd CTYACHTOB 110 OCBOCHUIO JUCIHUITJIMHBI

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'BOY BIIO «KHAI'TY», 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 cipaBo4HUK 110 MaTEMAaTUYECKUM MOJIEISIM B IPUMEpax U 3aJa4ax :
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 nocoowue / 3.K. Jlureunnera, B.H. JloruroB. Komcomonbck-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'BOY BITO «kKHAI'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 CoBpemennble mnpodeccuoHa/lbHbIe 0a3bl JaHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CHCTEMbI, MCIOJIb3yeMble NPH OCYILIECTBJIEHHH O00Pa30BATEJLHOIO
npouecca no JTUCHUIINHE

1 OnextponHo-6nbamoreuynas cucrema ZNANIUM.COM. orosop EIT 44 Ne 4378 56¢c K3 21
1 2727000769270301000100046311244 ot 13 ampens 2021 T.

2 DnekTpoHHO-OMOMMoTeuHas cuctema IPRbooks. Jlunensmonnsni poroop Ne EII44
Ne 44/4 wa npenocTaBlieHHe TOCTyMa K 3JEKTPOHHO-O0uOmoTeunoi 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 0ocTyna K 37eKTpoHHbIM u3ganusm K3 211 272 7000769 270 301 001 0010 002 6311
244 ot 04 despans 2021 1.

8.4 IlepeyeHb pecypcoB HHPOPMALNMOHHO-TEIEKOMMYHUKAINIMOHHOW  CeTH
«/HTepHET», HEOOXOAMMBIX /IJISl 0CBOCHUS TMCHMILINHBI (MOIYJIs1)

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

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

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

8.5 JInueH3noHHOE NporpaMMHoe obecniedeHue, HCNOIb3yeMoe NpPH
OCyHIECTBJICHUH 00Pa30BATEJbHOI0 NPOLECcca 110 JUCHUIINHE
Tabnuna 5 — [lepeueHp UCHOIB3yeMOro MPOrpaMMHOT0 00ecieueHus

Hanmenosanue 110 PexBu3nuTHI

OpenOffice CB060,I[H8.}I JIMIICH3U, YCJIOBHUA UCIIOJIb30BaHUSA 11O CCHIIKE:
https://www.openoffice.org/license.html
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9 OpraHn3auu0nno-nenar0rnqec1me yciaoBusi

Opranuzainus 00pa30BaTENBHOIO TMPOIECcCa PErIAMEHTUPYETCSl y4eOHBIM IUIAHOM U
pacnurcaHueM y4eOHBIX 3aHATHUH. SI3bIk 00ydeHus (TperoaaBanus) — pycckuil. J{s BceX BUIOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

I[Ipu  ¢dopMupoBaHMHM CBOCH HMHIWBHIYaJbHOM 00pa30BaTEIbHOM  TPACKTOPHHU
oOyJaroIuiicss WMEET TMpaBO HaA  Mepe3aueT  COOTBETCTBYIOIIMX  JUCHMIUIMH U
po(heCCHOHATIBHBIX MOJYJICH, OCBOGHHBIX B IPOLIECCE MPEAMIECTBYIOIIEr0 00ydeH s, KOTOPBIH
0CBOOOKIaeT 00yJaroIIerocss OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOCHHUS.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHbIll mpolecc MNpH NPEnoJaBaHUM Kypca OCHOBBIBAETCS Ha HCIOJIb30BaHUHU
TPaJMLIMOHHBIX, HWHHOBAIMOHHBIX M HWHGOPMAIMOHHBIX 00pPa30BATENbHBIX TEXHOJIOTHUM.
Tpal[I/ILII/IOHHble 06p330BaTeHBHBIC TCXHOJIOTHUU MPCACTABJICHBI JICKIUAMH W CCMUHAPCKUMU
(mpakTUYeCKUMU) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH HCIIONb3YIOTCS B
BUJEC UIMPOKOTO TPUMEHEHHUS AaKTHBHBIX W HMHTEPAKTHBHBIX (OPM TPOBEICHUS 3aHATHI.
HNudopmanmonssle  00pa3oBaTeNbHbIE TEXHOJIOTHMH  pPEANM3yIOTCA IYyTeM  aKTHBU3ALUU
CaMOCTOSITEIILHOUM pa0dOThI CTYICHTOB B HH(POPMAITMOHHON 00pa30BaTeIbHON Cpee.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKUMOHHBIN KypC IIPEANoNaraeT CHCTEMaTU3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX
BOIPOCOB Y4€OHOI'O IJIaHa.

Ha niepBoii niekuuu 1ekTop 00s13aH NpeaynpeuTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC JODKEH JaBaTh HAMOONBIINKA 00beM MH(pOpMAIMKA M 00ECTIeYHBAThH
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB P 3HAUUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpeOyeTcss OONBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENILHOE U3y4YEeHUE MaTepUala.

9.3 3aHATHS CEMUHAPCKOI0 THIIA

CeMuHapckue  3aHATUS  [PEACTaBISIOT  co0OM  jAeTanu3anmuio  JIEKIHOHHOIO
TEOPETUYECKOr0 MaTepuana, IPOBOAATCS B LENAX 3aKpPEIUIEHHUs Kypca M OXBaTbIBAlOT BCE
OCHOBHBIE pa3JIEIbl.

OcHOBHOW  (OpPMON MpPOBEACHUS CEMUHApOB SBISETCS O0O0CyXJeHHe Haulolee
NpOOJIEMHBIX M CIIOXHBIX BOINPOCOB MO OTIENbHBIM TE€MaM, a TaKXke pa30op NpUMEpPOB U
CUTyallUd B ayJUTOPHBIX YCIOBHMAX. B 00s3aHHOCTM mpenojaBaTenss BXOAAT: OKa3aHUeE
METOIMYECKON MOMOIIN U KOHCYJIBTUPOBAHUE CTYAEHTOB [0 COOTBETCTBYIOLINM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHITHUSX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BOIIPOCHI, IIPEAIaraeMble Mperno/iaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBITIOJIHEHHUE NMPOEKTHBIX U MHBIX 3aJ[aHH;

* ACCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 1oJKeH ObITh apTyMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHHKH.

Jloksiazpl U ONIOHUPOBAHUE JOKJIAJ0B MPOBEPSAIOT CTENEHb BJIAJIEHUS TEOPETHUUECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOIOCThb PacCyKAEHHUI.

OneHuBaHue 3aJaHHl, BBIIOJIHEHHBIX HA CEMUHApCKOM 3aHSATHH, BXOIWT B
HAKOIUIEHHYIO OLIEHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYalUIUXCs M0 JUCHUNINHE (MOAYTI0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO INPOLIECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpUOOpETEeHUs] CTYJAEHTOM HOBBIX 3HAHUI, yMEHHH O0€3 HEeNOCPEeJCTBEHHOIO Yy4YacTHs
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NpEenoJiaBaTess, XapaKTEepU3YIOMIMNCS TMPEIMETHOW  HampaBlIEHHOCTHhIO, 3 (EKTUBHBIM
KOHTPOJIEM U OLIEHKOW Pe3yNbTaTOB AESITEIbHOCTH 00yUaroIerocs.

Llenu caMmocTOSTETHLHON pabOTHI:

* CUCTEMAaTH3alys U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U MPAKTUYECKUX
YMEHUU CTYJICHTOB;

- yriyOJeHne U pacllupeHue TEOPETUYECKUX 3HAaHUM;

- (hopMHUpOBaHME YMEHUH HCIIOJIBb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTIOKYMEHTAIIHIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [T0O3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (DOpMHUpPOBaHHE  CAMOCTOATEIBHOCTH  MBILIUICHUS, TBOPUYECKOW  HMHUIMATUBBI,
CHOCOOHOCTEH K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM U aKaIEMUYECKHX HABBIKOB.

CamocrosTenbHas paboTa MOXET OCYLIECTBIATHCS HHAWBUAYAJIBHO WM TIpyHIaMu
CTYZICHTOB B 3aBUCUMOCTH OT LIE€JIH, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.

TexHonorust  OpraHu3allMd  CaMOCTOSTENbHOM  pabOThl  CTYIEHTOB  BKJIIOYAET
UCTIOJIb30BaHUE HH(OPMAIIMOHHBIX U MATEPUATBHO-TEXHHUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CaMOCTOSTENbHOW pabOThl CTYIEHTOB MOXET
NPOXO/UTH B MUCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CAMOCTOATENBbHOM paboTe Kak K HauBakHeHIemy
CPEACTBY 3aKPEIICHUS W PA3BUTUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAIO0B HA
OTJENIbHBIE BONPOCHI Kypca, NpUOOpETEeHHUs] ONpEIENCHHBIX HABBIKOB W  HCIIOJIb30BaHUS
poeCCHOHAIIBHON JTUTEPATYPHI.

9.5 MeToanueckne yKa3anus st 00y4arUUXcs M0 OCBOCHH IO TUCHUILINHBI

[Tpy M3y4YeHWH IUCIUIUIMHBI OOYYarOIIMMCS IeJIeCO00pa3HO BBITOJHATE CICIYIOIIHNE
PEKOMEHIaIUU:

1. U3ydyeHue yueOHON AUCUUILIMHBI JOHKHO BECTUCHh CUCTEMATHUECKH.

2. [Tocne u3yueHus: Kakoro-i1ubo paszzena no y4eOHHKY WM KOHCHEKTHBIM MaTepuaiam
PCKOMCHAYCTCA 110 HIaMATU BOCIPOU3BECTU OCHOBHBIC TCPMHUHBI, OHNPCACICHUA, ITOHATUA
paszznena.

3. Ocoboe BHHMaHUE CJENYET YJEIUTh BBHIMOJHEHUIO OTYETOB IO MPAKTHUYECKUM
3aHITHSIM U UHAUBUAYAIbHBIM KOMIUIEKCHBIM 33JaHUSM Ha CAaMOCTOSITENIbHYIO paboTy.

4. Bes Temarhka BOMPOCOB, HM3y4aeMBIX CaMOCTOSITEIIBHO, 3aJaeTCs Ha JICKIIUIX
npenogaBareneM. MM ke [aloTCsd MCTOYHUKH (B TEPBYIO oOuepelb BHOBb U3JaHHBIC B
MEePUOIUYECKON HAyYyHOM JHUTeparype) i Oojee JeTalbHOTrO TOHMMAaHUS BOIPOCOB,
03BYUEHHBIX Ha JIEKIIUU.

[Ipu camocTosTensHOM TPOopaboTKe Kypca 00yJaromuecs T0JKHBIL:

- IPOCMAaTPUBATh OCHOBHBIE OMpe/IeIeHUs U (DaKTHI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIﬁ Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro C Y4eTOM peKOMEHOBaHHOH M0 JaHHOW TeMe JTUTepaTyphl;

* UIBYYUTH PECKOMCHIAOBAHHYIO JIMTCPATYPY, COCTABIIATH TC3UChI, aHHOTAIIUN U KOHCIICKThI
Hanbosee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJHATE 3aJIlaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

- UCTMOJIb30BAaTh JJIsSI CAMOIIPOBEPKH MaTepHalbl (POHAA OIIECHOYHBIX CPEICTB.

1. MeTonnueckne yKa3anusi pu padore HaJ KOHCIIEKTOM JICKIIHH

B xone neKOMOHHBIX 3aHATHH HEOOXOJMMO BECTH KOHCIEKTHPOBAaHHE Y4eOHOro MaTepuaa.
OOpamarh BHHMaHHE Ha KaTeropuu, (OPMYJIUPOBKH, PACKPHIBAIOIIUE COJECpPKAHUE TEX WM HHBIX
SIBJICHMM M IPOLIECCOB, HAYYHBIE BBIBOJBI U MPAKTHUECKUE PEKOMEHIALMH, MOJOKUTEIbHBIM OINBIT B
OpaTopckoM HcKyccTBe. JKenaTeabHO OCTaBUTh B pabOYMX KOHCHEKTAax MOJsL, HAa KOTOPBIX OeNaTh
MIOMETKH U3 PEKOMEHIOBAHHOM JINTEPATYPHI, TOMOTHSIOMNE MAaTEpHa MPOCIyILIaHHON JIEKIINH, a TaKkKe
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MOMYEPKHUBAIONINE OCOOYI0 BAXKHOCTh TE€X WIM WHBIX TEOPETHYECKUX TOJOKEHUH. 3amaBaTh
MIPETIOaBATENI0 YTOUHSIONINE BOIPOCHL C IETBbI0 YSICHEHUS TEOPETHUYECKUX IOJIOKEHUH, pa3perieHus
CHOPHBIX CUTYallUi. ... u T.1.

2. Meroauyeckue YyKa3aHHsl 10 CaAMOCTOAATEJIbHOW padoTe HaA M3y4YaeMbIM
MATEPUAJIOM U NIPU NOArOTOBKE K MPAKTUYECKUM 3aHATHAM

Hauunate Hago ¢ u3yueHHMs PEKOMEHAOBAHHOW nuUTeparypsl. HeoOXoauMo MOMHHTH, 4TO Ha
JEKIUU OOBIYHO pacCMaTpUBAeTCs HE BECh MaTepwall, a TONBKO ero 4acTh. OcTajbHas €ro d9acThb
BOCIIOJTHSETCS B TIPOIECCE CaMOCTOATEIBHON paboThl. B cBsA3m ¢ 3THM paboTa C peKOMEHIOBAaHHOM
nuTepatypoil oOsizatenbHa. Ocoboe BHHUMAaHWE TPU 3TOM HEOOXOAWMO 00paTuTh Ha COAEpIKaHHE
OCHOBHBIX IIOJIO(KEHHH W BBIBOJIOB, OOBSCHEHWE SBICHWNA H (DAKTOB, YSICHEHHE MPAKTHIESCKOTO
MIPUJIOKEHUSI PacCMaTpPUBAEMBIX TEOPETHYECKHX BOIPOCOB. B mpormecce 3Toil paboThl HEOOXOAMMO
CTPEMHTHCSI TIOHSATh M 3allOMHUTH OCHOBHBIE MOJOXKEHHUS PaccMaTpUBAEMOTO MaTepuana, HpUMEpHI,
MOSICHSIIOIINE €T0, a TAK)KE pa3o0paThCs B MIUTFOCTPATUBHOM MaTepHale... U T.A.

10 Onucanue MaTepraIbHO-TEXHUYECKOT0 o0ecrieyeHusl, He0OX0AMMOro sl
ocylecTBJIeHHs 00pa30BaTEIbHOIO NMPoIECcca MO JUCHUIINHE (MOYJII0)

10.1 YueOHo-s1a00paTOpHOE 000PYT0BAHNE
OtcytcTByeT

10.2 TexHu4yeckue 4 3JIeKTPOHHbIE CPeICTBA 00yYeHHs

JleKIIMOHHBIE 3aHATHS.

Aynuropun Ui JIEKIMOHHBIX 3aHATHH YKOMIUIGKTOBAHBI MEOCIBI0 M TEXHUYCCKUMHU
CpeACcTBaMu OOYYCHHS, CIIY)KAlIUMHU JUIS TPEACTaBICHUS y4eOHOW HHGPOpPMAIUK OOJIBIIOH
ayUTOPUHN (rabopsbl JIEMOHCTPAIIHOHHOTO o0opyoBaHus (mpoexTop, JKpaH,
KOMIIBIOTEP/HOYTOYK), Y4eOHO-HATJISIIHBIE TOCOOUS, TEMAaTUYECKUE HILTIOCTPAIIUN ).

IIpakTHyeckune 3aHATHA.

Aymutopuu  JUIsl  NPaKTUYECKUX 3aHATUH  YKOMIUIEKTOBaHbl  CHELMAIM3UPOBAHHOM
MeOeIbI0 U TEXHUYECKUMU CPEACTBaMU 00y4deHUs (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocrosiTeibHas padoTa.

[Tomemienust Ui CaMOCTOATENbHOW pabOThl OCHAIIEHbl KOMIIBIOTEPHOW TEXHUKOW C
BO3MOYKHOCTBIO MOJAKIIOYEHUS K ceTu «/HTepHET» MW JOCTyNOM K DJIEKTPOHHOU
uH(popmalmoHHO-00pa3zoBarenbHol cpene KHAT'Y:

— gyutanbHbi 321 HTb KHAT'Y;

— KOMITBIOTEPHBIE KJIACCHI.

11 UHble cBeaeHus

MeTtoanyeckue peKOMEeHAALNH 110 00y4eHHIO JIUI C OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIU/I0B

OcBoeHne AUCHMIUIMHBI O0YYalOUIMMUCS C OrPaHWYEHHBIMH BO3MOXHOCTSAMH 310pOBbS
MOET ObITh OPraHU30BaHO KAK COBMECTHO C APYTUMH OOYyYaroIMMUCS, TaK U B OTICIIBHBIX
rpymnmnax. [Ipennonaratorcs cnenuaibHble YCIOBUS VIS MTOTYYEeHUsT 00pa30BaHusl 00ydaroUMUCS
C OTpaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI.

IIpodeccopcko-nearornueckuif  COCTaB 3HAKOMUTCSA C IICHUXOJIOTO-(HU3HOIOTHYECKUMHU
0COOEHHOCTSIMH 00YyYalOIIUXCsSl HHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3/I0POBBS,
UHIMBUIYQJIBHBIMM ~ [IPOTpaMMaMd  peaOWwiuTauuu  WHBaMMIOB  (npu  Hamuuuu). Ilpum
HEOOXOJUMOCTH OCYULIECTBIISIETCS JOMOJHUTENbHAS TOJAJIEp’KKAa NpPEenoJaBaHus ThIOTOPAMH,
IICUXO0JIOTaMH, COLMAIbHBIMUA paOOTHUKAMH, MPOIIEAIINMH MOrOTOBKY aCCUCTEHTAMH.

B cootBercTBHU ¢ MeTOoAMYECKMMH peKkoMeHAauusMu MunoOpHayku PO (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce Mpeamoyiaraercs HCIOIb30BaTh COLUAIbHO-AKTUBHBIE U
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pedraekcuBHBIE METOIBl OOYyYEHHUS, TEXHOJOTHMH COLUMOKYJIBTYpPHOW peabWIHUTAIMH C IENBI0
OKa3aHHUsl TOMOIIY B YCTAHOBJICHWH TIOJHOIICHHBIX MEXKIUYHOCTHBIX OTHOIICHUH C JAPYTUMHU
CTYJCHTaMH, CO3JIaHHMH KOM(POPTHOTO TICHXOJIOTHYECKOTO KIMMaTa B CTYJCHYECKOW TIpyTiIe.
[TonGop u pa3paboTka y4eOHBIX MaTEPUaAIOB MPOU3BOIATCS C YUETOM MPEIOCTABICHHS MaTepraa
B pa3IHyHBIX (OpMax: ayAuanbHOW, BU3yaJdbHOM, C UCIIOIH30BAHUEM CIECIIMATBHBIX TEXHUYCCKUX
CPeICTB M MH(DOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuumuinibl junamu ¢ OB3 ocymiecTBiisieTcss ¢ KCIOJIb30BAHUEM CPEJICTB
oOydeHuss OOIMIEro W CHENHAJBLHOTO Ha3HAueHUs (MEePCOHAIBHOTO U  KOJUICKTHBHOTO
UCIIOJIB30BaHMsI). MaTepualbHO-TEXHUYECKOe O0EeCIeYeHne MpeayCMaTpUBaET MPHUCIIOCOOICHHE
aynuropuil Kk Hyxaam jiui ¢ OB3.

®dopma npoBeACHUS ATTECTAIlMM ISl CTYJCHTOB-WHBAIHMIOB YCTAHABIUBACTCS C YYETOM
WHAMBUIYAJIbHBIX Ncuxodusnueckux ocodbennocren. s crynentoB ¢ OB3 mpeaycmaTtpuBaercs
JocTymHas popMa mpeIoCcTaBICHUs 3aJaHUH OIICHOYHBIX CPEJICTB, & IMEHHO:

- B MIEYATHOM WJIM AJIGKTPOHHOH popme (7151 JTUI] ¢ HApYIIEHUSIMHU OTIOPHO-/IBUTATEIILHOTO
amnmnapara);

- B TeYaTHOM QopMe WiIM DJIEKTPOHHOH (opMe ¢ YBEIWYCHHBIM MPHUPTOM H
KOHTPACTHOCTBIO (JIs1 JIUII C HAPYIICHUSIMU CITyXa, pe4H, 3peHus);

* METOJIOM YTEHHS ACCHCTEHTOM 3aJlaHusl BCIyX (A7 UL ¢ HAPYLICHUSAMU 3PEHUs]).

CryneHTaM C WHBaJUJAHOCTHIO YBEIMYMBAETCS BpEeMsi Ha TOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[Is TakuxX CTYyAEHTOB HpedycMaTpuBaeTcsi JocTymHas (opma
MPEI0CTABIICHUS OTBETOB HA 3aJIaHUS, 8 UMEHHO:

- MMCBMEHHO Ha Oymare Wid HaOOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUIl C HAPYLICHUSIMU
ciIyXa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C MCIIOJIb30BAaHHEM YCIYT acCUCTeHTa (s
JIMI] ¢ HAPYIICHUSAMHU OTIOPHO-ABUTATEIHHOTO amapara);

* YCTHO (7S TUI] C HAPYLICHUSAMU 3PEHUS], OTIOPHO-/IBUTATEIBHOTO anapara).

[Tpr HEOOXOMUMOCTH JUISI OOYYArOMIMXCS C WHBAIMIHOCTBIO MPOICIypa OIICHUBAHHS
pe3yNbTaTOB O0YYECHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.

16



[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 3a0unas
TexHonorus 00y4eHus MPaoUYUOHHAS
Kypc Cemectp TpynoeMKocCTs, 3.€.
1,2 1,2,3 12

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiiee noapas3aeicHne

3auem c oyenkot, 3auem ¢ oyeHkou, IK3ameH

Kadgheopa «IIM — Ilpuknaonas 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.

17




1 IlepeyeHb MIAHHPYEMBIX Pe3yabTATOB 00y4eHHsI M0 JUCHUILIMHE (MOYT10),
COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTaTaMH 00pa30BaTe/IbHON NPOrpaMMblI

Tabmuna 1 — KoMnereHun 1 niaHupyeMble pe3yabTaTbl 00ydeHUs O JUCIUILTHHE

Ko n HaumenoBanue
KOMIIETEHIINU

Nuaukatopel 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 METO/IbI, METO0JIOTHH,
CHOCOOBI ¥ aNTOPUTMBI JJ1s1 POPMYIIMPOBAHUS 3a/1a4
TEOPETUYECKOIr0 U MPUKIAHOTO XapaKkTepa NpodecCHoHaTbHON
JIeSITEIIbBHOCTH

OIIK-2.3 Bnaneer HaBbIKaMU MPUMEHEHHS 3HAaHUH MPOUIBHBIX
pa3esioB MaTEMAaTUYECKUX, TEXHUUECKUX U €CTECTBEHHO-HAYUHbIX
JUCIUILIMH TIpU (GOpMYIHPOBaHUH MTPO(ecCHOHATBHBIX 331a4
OIIK-1.1 3naeT pyHnameHTaIBHBIE 3aKOHBI TPUPO/IbI, OCHOBHBIE
buznuecKkrue U MaTeMaTU4YeCKHe 3aKOHbI, TEOPETUUECKUE OCHOBBI
TEXHUYECKUX JUCLHUILINH

OIIK-1.2 Ymeet npuMeHsITh PU3NYECKUE 3aKOHBI
MaTeMaTHUYeCKUe METO/IbI JUIsl aHaJIu3a 3a]ja4 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 | HaummenoBanue
paszensl (TeMbl) KOMITETEHIIHS OLIEHOYHOT'O [Toka3zaTenu olleHKH
JICITUTUTAHBI CpelcTBa
1 cemecTp
Jluneiinas aaredpa OIlK-1, OIIK-2 Pacuetno- JlemoHCTpUpYET
rpaduyeckas | MPaKTUUYECKOE
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 rpapuyeckas | 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 aHaJIM3a 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 | lemonctpupyet

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  MaTeMaTH4eCKON
3aJauu

2 Mertoanueckne MaTepHAaJibl, ONpe/Ie/IA0NMe NPoLeayPhl OlleHUBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOLIHME MPOLece
(¢GopMupoBaHKus KOMIIETEHIM A

Meroanueckue Matepuaibl, ONPEACIAIONINE TPOLEeIypbl OLIEHUBAHUS 3HAHUM, YMEHUU,
HaBBIKOB W (WJIM) ONBITA JAEATEIbHOCTH, MPEJCTABICHbI B BHJE TEXHOJIOIMYECKOH 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

8 Henest

30 GamroB

30 Oa/IOB - CTYJIEHT IOJIHOCTHIO BBIITOJTHHII
3aJlaHke, TIOKa3aJl OTJIMYHBIE  YMCHHS H
HaBBIKM B paMKaxX YCBOGHHOI'O YYCOHOIO
MaTtepuaia, KOHTpOJIbHas paboTa odopmiieHa
aKKypaTHO u B COOTBETCTBUH c
MIPEABSIBISIEMBIMHU TPEOOBAHUSMH.

20 6amoB - CTYIEHT MOJIHOCTHIO BBITTOJIHIIT
3aJlaHKe, TTOKa3aJl XOPOIIHe YMEHHUS HAaBBIKH
B paMKax YCBOCHHOI'0 y4eOHOIro MaTepHalia,
HO HE CMOr OOOCHOBaTh ONTHMAIBHOCTH
MPEIJIOKEHHOTO PEHICHUS, OONyujeHvl 0OHA
U 0ee HemoyHOCmu, €CTh HEIOCTaTKH B
o(hopMJICHUH.

10 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJTHHII
3aJaHue, HO JIONMYCTWJ  CYIICCTBEHHBIC
HETOYHOCTH M T'PyObI€ OIIMOKHU, HE IPOSBHII
YMEHHUSI  MPaBWJIBHO  HMHTEPIPETUPOBATH
MOJTyYCHHBIC pEe3YIbTaTHI, Ka4eCcTBO
ohopMiIeHHS HMEeT HEJIOCTaTOYHBII
YPOBCHb.

5 OammoB - CTymeHT HE MOJHOCTHIO
BBITIOJIHWJI  3aJ]aHUE, TP OTOM IPOSBHUII
HEJIOCTaTOYHbIN YPOBEHb YMEHHUI U HABBIKOB,
a TaKk)Ke HECHOCOOEH MOSCHUTH MOTyYEHHBIN
pe3ynbTar.

KoHnTponbHas
paborta

12 Henens

50 6amoB

50 6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJTHHII
3aJJaHue KOHTPOJBHOW pabOThI, TIOKa3al
OTJIMYHBIE  YMEHUS W HaBBIKM B paMKax
YCBOCHHOTO y4eOHOTO MaTepuaa,
KOHTpPOJIbHAsI paboTta odopmIIeHa aKKypaTHO
U B COOTBETCTBHM C MPEABSIBIIECMBIMH
TpeOOBAHUSIMU.

30 6amioB - CTyIEHT MOTHOCTHIO BBITIOJTHHII
3aJlaHAE€ KOHTPOJIBHOW pabOThI, TOKa3all
XOpoIne YMEHHSI HaBBIKK B paMKax
YCBOGHHOTO Yy4eOHOro MaTepuajia, HO He
CMOT 000CHOBATh OIITHMAJIEHOCTh
MPEJIOKEHHOTO PEIIeHUs], TOMYIIeHbl OJHA
WA JBE HETOYHOCTH, €CTh HEIOCTATKU B
0(OpPMIIEHUH KOHTPOJIBHOMN pabOTHI.

20 6amtoB - CTyIE€HT MOTHOCTHIO BBITOTHIII
3aJlaHle KOHTPOJIBHOM pabOTHI, HO JIOMYCTHII
CYIIECTBECHHBIC HETOYHOCTH W  TpyOBIe
OmMOKH, HE TPOSBHI YMEHHUS IPaBHIBHO
WHTEPIPETHPOBATH MOJyUYECHHBIC PE3YIIbTATHI,
KauecTBO 0OPMIICHHUS KOHTPOJIBHON pabOTHI
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HanmenoBanue
OLIEHOYHOTO Cpoxn [Mkana Kputepun
cpeicTBa BBITIIOJTHCHHS | OLICHHWBAHUS OLICHUBAaHUsA
MMeEET HEeJIOCTaTOUHBII YPOBEHb.
10 GammoB - CTyaeHT HE MOJHOCTHIO
BBIMIOJHIII 3aJlaHue KOHTPOJIbHOM paboThl,
MIPH 3TOM MPOSIBHII HEJOCTATOYHBIA YPOBEHB
YMEHHM M HaBBIKOB, a TaK)Xe HECHocoOeH
MOSICHUTD MTOJIYYCHHBIN pe3yibTart.
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 BBICOKHMN YPOBEHb 3HAHUH,
YMEHHI U HAaBBIKOB;
10 6amnoB - 61-70% npaBUIBHBIX OTBETOB —
CPEIHMM ypOBEHb 3HAaHUW, YMEHUH H
HABBIKOB;
5 GamioB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KWAW YPOBEHb 3HAHUN, YMEHUI U HABBIKOB;
0 OamaoB - 0-50% mnpaBHIBHBIX OTBETOB —
OUYeHb 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
(HemOCTaTOUYHBINA YPOBEHD JIJISl TPOMEKYTOUHOM aTTECTAIlMU 110 TUCHHUILIUHE);
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
Ilpomesicymounan ammecmayusn 6 hopme 3auem ¢ oUueHKou
1 | PacuerHo- 11 menenst | 30 6aioB | 30 GayyIOB - CTYIEHT MOJIHOCTHIO BBITTOTHIII
rpaduyeckast 3aJlaHle, TI0Ka3al OTJIWYHbIE  YMEHHS U
pabota HaBbIKM B paMKax YCBOEHHOrO0 Yy4eOHOro

MaTepuaia, KOHTpoibHas paboTta odopmMieHa
aKKypaTHO U B  COOTBETCTBUH  C
MPeIbABISIEMBIMUA TPEOOBAHUSIMHU.

20 6amioB - CTyEHT MOJHOCTHIO BBIMOTHUII
3aJjaHue, MMOKa3ad XOpOoIlllue YMEHHUS HaBBIKH
B paMKaX yCBOEHHOro y4eOHOro marepuara,
HO HE CMOI OOOCHOBaTh ONTHUMAIBHOCTH
MIPEAJIOKEHHOTO PENMICHHS, 00ONyujeHvl 0OHA
unu 08e HemoyHOCmu, €CTh HEJOCTaTKH B
odopMIICHUH.

10 6amnoB - CTYIEHT MOTHOCTHIO BBITTOIHUI
3aJaHue, HO JOMYCTHJI  CYyIECTBEHHBIE
HETOYHOCTU U IpyOble OMMOKH, HE MPOSIBUII
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

YMEHUS  MPaBWIBHO  HMHTEPIPETUPOBATH
MOJTy4YCHHBIC pe3yJIbTaThl, Ka4yecTBO
odopmIIeHUS HMeEeT HENOCTATOYHBIH
YPOBEHb.

5 oOamwioB - CTymeHT HE TMOJHOCTBIO
BBITIOJHUJI 3aJlaHhe, IIPU DTOM IPOSBHII
HEJI0OCTAaTOYHBIM YPOBEHb YMEHUHN U HABBIKOB,
a TaK)Ke HECNOCOOCH MOSCHUTH MOJIyYCHHBIH
pe3ynbTarT.

KonTponbnas
pabora

8 Henens

50 daioB

50 G6amtoB - CTyIEHT MOJTHOCTHIO BBITTOJTHHII
3aJlaHlEe KOHTPOJIBHOW pabOThI, ITOKa3all
OTJIMYHBIC  YMEHUS M HaBBIKM B paMKax
YCBOEHHOTO y4eOHOT0 Marepuana,
KOHTpPOJIbHAsI pabota odopmIIeHa aKKypaTHO
U B COOTBETCTBHM C TPEIbSIBISICMBIMUA
TpeOOBaHHSIMHU.

30 6atoB - CTyIEHT MOJTHOCTHIO BBITTOJHHII
3aJlaHle KOHTPOJIBHOW palOThI, ITOKa3all
XOpOIIIHE YMEHHUS HaBBIKH B paMKax
YCBOCHHOTO Yy4eOHOro MmaTepHajia, HO He
CMOT 000CHOBATh OIITUMAJIbHOCTE
MPEIJIOKEHHOTO PEIICHUS, JOMYIICHBI OIHA
WIA JB€ HETOYHOCTH, €CTh HEIOCTAaTKH B
0hOpMIIEHUH KOHTPOJIbHOU PaOOTHI.

20 6amnoB - CTYyIEHT MOJHOCTHIO BBITOTHHUI
3a/laHl€ KOHTPOJIBHOM padOThI, HO JOMYCTHII
CYIIECTBEHHbIE  HETOYHOCTH U  TIpyObIe
OIMOKK, HE TMPOSIBWI YMEHHS TPABUIHHO
HHTEPIPETHPOBATH MOJYUYCHHBIE PE3YIbTaThI,
KauecTBO OPOPMIICHHUST KOHTPOJIBHON paOOThI
MMeEeT HEeJIOCTaTOYHBIA YPOBEHbD.

10 OamnoB - CryaeHT HE TMOJHOCTHIO
BBITIOJIHWJI 3a/IaHUE KOHTPOJBHON pPaboTHI,
IIPH 3TOM TPOSIBHJI HEJOCTATOYHBIA YPOBEHB
YMEHUH W HaBBIKOB, a TaK)Ke HECIOCOOCH
TIOSICHUTD TTOJTYYCHHBIA PE3yJIbTaT.

Tect

15 Henens

20 6asutoB

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

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

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

5 6amnoB - 51-60% mnpaBUIBHBIX OTBETOB —
HU3KAW YPOBEHb 3HAHWUM, YMEHUU U HABBIKOB;
0 6amtoB - 0-50% mpaBHUIBHBIX OTBETOB —
O4YECHb HU3KUH YpOBEHb 3HAHUW, YMEHUU H
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HanmenoBanue
Cpoxn [Mkana Kputepun
OLICHOYHOT'O
BBITIIOJTHCHHS | OLICHHWBAHUS OLICHUBAaHUsA
cpeacTsa
HAaBBIKOB.
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 GamIoB - CTYJIEHT IOJHOCTHIO BBITTOJHHII
rpaduyeckas 3aJlaHue, II0Ka3aJl OTJIMYHBIE  YMEHUSA U
pabota HAaBLIKM B pAaMKaX YCBOEHHOIO y4eOHOIo

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

20 6amnoB - CTYyIEHT MOJHOCTBIO BBITOTHHUI
3aJlaHue, TT0Ka3aj XOpOIIue YMEHHUS HaBBIKU
B paMKax YCBOCHHOI'O y4eOHOIro MaTepualia,
HO HE CMOI' OOOCHOBAaTh OITHUMAJIBHOCTH
MPEIJIOKEHHOTO PEIICHHS, 0OnyujeHvl 00HA
unu 08e HemoO4YHOCMuU, €CTh HEJOCTATKH B
o(pOpMIICHUH.

10 6amioB - CTyIEHT MOJTHOCTHIO BBITIOJHHII
3aJlaHle, HO JOIMYCTWJI  CYIIECTBCHHBIC
HETOYHOCTU U IpyOble OIIMOKHU, HE MPOSBUII
YMEHUs  TMPaBWIBHO  HMHTEPIPETUPOBATH

MOJIy4YEHHBIE pe3yJbTaThl, KauyecTBO
oopmienus UMeEET HEZ0CTaTOYHBIN
YPOBEHb.

5 oOamnoB - CrTyaeHT HE THOJIHOCTHIO

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

pe3ysbTar.

2 | KonTposnbHas | 8 Henens 50 6amioB | 50 6amioB - CTyAE€HT MOJHOCTHIO BBITOIHUII
pabora 3aJJaHi€ KOHTPOJILHOW paboThl, TOKa3al
OTJIIMYHBIC YMCHHMA W HAaBBIKM B pPaMKax

YCBOEHHOI'O y4eOHOro Mmarepuaa,

KOHTPOJIbHAsI paboTa odopmiIeHa aKKypaTHO
U B COOTBETCTBHUM C MPEABSIBISIEMBIMU
TpeOOBAHUSIMHU.

30 6amnoB - CTyAEHT MOJHOCTHIO BBITOTHIII
3aJJaHie KOHTPOJILHOW paboThI, TOKa3al
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HaumenoBanue
OLIEHOYHOTO
Cpe/icTBa

Cpoxu
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBaHUS

XOPOIITHe YMEHUs HaBBIKM B paMKax
YCBOCHHOTO Yy4eOHOro MmaTepHajia, HO HeE
CMOT 000CHOBATh OIITUMAJIbHOCTE
MPEAJIOKEHHOTO pPEelIeHUs], AOIMYIICHbI OJIHA
WIA JB€ HETOYHOCTH, €CTh HEIOCTaTKH B
0(pOPMIICHUH KOHTPOJBHOUN paOOTHI.

20 6amioB - CTyIEHT MOJHOCTHIO BBIMOTHHUI
3aJIaHle KOHTPOJIBHOM pabOThI, HO JOIMYCTHII
CYIIECTBEHHbIE  HETOYHOCTH U  TpyObIe
OIMOKH, HE NPOSBHI YMEHHS IPaBHIBHO
HHTEPIPETHPOBATH MOJYUYCHHBIE PE3YIbTaThI,
KauecTBO OPOPMIICHUS KOHTPOJIBHON pabOThI
MMeEEeT HEJIOCTaTOYHBIA YPOBEHbD.

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

3 | Tect

15 Henensa

20 6asu1oB

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

15 6ammoB - 71-90% % mpaBUIBHBIX 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 —
OYECHb HU3KUH ypOBEHb 3HAHUW, YMEHUU H
HaBbIKOB;

Texymmit
KOHTpPOJIb:

100 6atoB

DK3aMeH:

50 6amnoB

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

40 6amnoB - 71-90% mpaBUIBHBIX 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 3HAHUM, YMEHHI 1 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 MakcUMaJbHO BO3MOXHOW CyYMMBI OaqlioB — «OTJIMYHO» (BBICOKUH
(MakcUMaJIbHBIN) YPOBEHB)

3 TunoBble KOHTPOJILHBIE 3aJaHNs] U HHbIE MATEPUAIbI, HEOOX0TUMBIE JIJIs1
OLIEHKH 3HAHMI1, yMeHMii, HABBIKOB U (HJIM) ONBITA eI TETbHOCTH,
XapakTepu3ylye npomecc GopMHPOBAHUS KOMIETEHIIUH B X0/1e 0CBOECHHS
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. Bekrtop ¢ cocraBiseT ¢ KoopAawHaTHbIMH ocsmu OX, Oy yraoel « =60°, f=120°.
BbIUuCINTG €ro KOOPAMHATHI, TIPU YCIOBUH |6| =4 u BekTOp ¢ oOpasyer ¢ oceto Oz ocTpsrii
yTOIL.

3. Hansl BexkTopwl d={3,1,—2}, b= {5,1,—2}. Haiitu xoopauHaTbl BEeKTOpa X, €CIM OH
neprneHanKyispes K och OZ U yJI0BIeTBOPSET YCIoBHsIM d-X =9, b-X=7.

4. Onpenenuth mnpu KakoM o Bektopsl a={3a,—52}, b={L -2 a} B3aummuO
NEPIICHIUKYIISPHBIL.

5. Onpenenuts IpH Kakux «,  Bektopsl d ={, 5,2}, b ={2, B, a} xomtuHeapH.L.

6. lanb! BepmHbl TpeyronbHuka A(L 2,3), B(2,—2,1), C(3,4,3). OnpenenuTh €ro BHyTpeHHUIN

_—

yroi npu BepimHe A u npoeknuto Bekropa AB na Bektop AC .

7. Hanb! BepmuHbl TpeyronbHuka AL 2,1), B(2,2,3), C(3,4,3). Haiitu ero miomaab U BHICOTY,
OMYILEHHYIO U3 BEPUIMHBI B.

8. Hanmsl Bepmmubl Terpasapa A(LL1), B(L,2,3),C(3,4,2), D(5,3,2). Haiitu ero obvem u
BBICOTY, OMYIIEHHYIO U3 BepuHbI C.

9. lan Bektop a={12,—-9,9}. HaiiTu BekTOp X KOJUIMHEApHBIH BEKTOpY &, KOTOPBIH
cocraBisiet ¢ ockto OZ ocTpslil yroi u |7(| =234,

10. Haiit yrona Mexiay BekTopamu M u N, eciu |rﬁ|=|ﬁ|=1 U BEKTOpHl a =5m-—41,

b =M+ 2A B3auMHO MEPHIEHANUKYIISIPHBL.
KonTpoabHas pabdora 2 cemecTp

Haiitu npenens! GyHKIMIMA:
2 _ 4 _ X
1 lim 2;( 5;<+3 o) 1im 5x4 x+6; 3 |m(2 3x];
X—0 3X" —2X° + 2X X—0 2X™ —2X + 2 x—o 5 —3X

25



x3 -8 X2 +3X+2 2x% —x+1 >
) lim 5 Im ——;  6) lim|———| ;
X—>2 \/_ X' x>-1x3 —3x—2 x>o|  2x% 41
. COS X —C0S 2X V2x+15-5 5 . In(1+xe )
7) lim ————; 8) lim 9) lim ——=
x>0  XSin3x x=5 3—+X+4 x—01—+/1+3X
HccnenoBath GyHKIIMIO HA HEMPEPHIBHOCTH M IIOCTPOUTH €€ TpaduK:
-X, X<0
f(x)= x3, 0<x<2.
X+4, X>2

KonTpoabHnas padora 3 cemecTp

1. Haiitu nonueiit nuddepennman GyHkumu:
a) 7= arccos— 6) u —In(y2 —3e % +sin3 z).

2. Bprancnuth HpI/I6JII/I)KeHHO ¢ moMoIneo muddepeHnuana GyHKIUH:

1
2) 1289 6) (12°+ 222",
3. HaiiTu yacTHBIe NPOU3BOAHBIE CIOXKHOW (GYHKIUH: a) Z=~U+V—2, rae U= In\/ﬁ ,

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

4. HaiiTu yacTHBIC POU3BOAHBIC (PYHKIUH, 33 JAHHON HESBHO:
2,2
a) xX°+y3+25-3xyz=4,6) X +In(C+2%)-xyz =0, x=u+v, y=uv.
5. Haiitu rpanueHT, HIpOM3BOJHYIO IO HampaBileHHIO Bekropa a={l, 2,—1}, ypaBHeHue
KacaTeJIbHOU TUIOCKOCTH U HOPMAJIH K MIOBEPXHOCTH S :
a) z=x> +y2 —-3xy—-X+y+2,BTouke My(2,10),
6) X2 +2yz—yz2 +3y—7xz+20=0, B Touke Mg (1, 2,3).
6. HaiiTi yacTHBIC TPOU3BOIHBIC BTOPOTO MOPSIIKA:
a) 7= cos(3x2 - y3), 6) u=(x%>+2z2)"Y B) x2+2y%-2xy+2%-2-20=0.

26



PacuyerHo-rpadguyeckas 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. Haiittru A-B u B-A. V6emutscs, uro det(A-B) = detA-detB. Haiitu 47! B™' meromom
HPUCOCTUHEHHON MaTPHIIbI.

A=l 1-2 4, B=] 5 3|
3-5 3 1 2 3
3. C moMoIIbI0 3JI€EMEHTAPHBIX [IPeoOpa3oBaHuii HaiiTH MaTpuily oOpatHyro marpuue C.
2 1
C=|. ?) -1
1 2 3

4. MHccnenoBaTh CHCTEMY Ha COBMECTHOCTh. B cilydae COBMECTHOCTH pelIUTh €€: a) IIOo
dbopmynam Kpamepa; 6) ¢ moMomipio 00paTHOI MaTpulibl; B) MeTogoM ["aycca; r) merogom
LU pasznoxenus.
Xy —Xp +3X3 =0,
—2Xy + Xy + X3+ X4 =8,
3Xq +2Xy —4X3 +2X4 =18,
2Xq + Xy — X3 + X4 =10.
5. Haiitu o61iee pemeHue cucTeMbl OJHOPOIHBIX ypaBHEHUM U nocTpoutsh OCP.
6%, +35 —2X3 +4X4 +7X5 =0,
7Xq +4Xy —3X3 +2X4 +4X5 =0,
X1 +Xp — X3 —2X4 —3X5 =0,
2%y —Xp +2X3 +12X,4 +19%5 =0.
6. MccnenoBarh cicTeMy Ha COBMECTHOCTh. B cilydae COBMECTHOCTH PEeIIUTh €€ IF00BIM
METOIOM:
Xy —Xp +2X3 + X4 =5,
2X1 +3Xy + X3 + X4 =5,
— X1 =25 +4x, =-13,
SXy =Xy + Xz +2X4 =2,

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

—X1+X2 +X3 +2X4 =O
Pacuerno-rpadguyeckas padora 2 cemecTp

Bamaua 1. Mcxoms u3 onpeesieHus IPOU3BOIHOM, HalTu | '(O).

.2
t x3+x23|n—, X #0;
f(x)= g( j
0, x=0.

3anaya 2. CocTaBUTh ypaBHEHUE HOPMAJIM U YpaBHEHHE KacaTeIbHOW K JaHHOW KPUBOM B TOUKE

c abcruccoit X . y:(4x—x2)/4, Xg=2.
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3anauva 3. Haiitu auddepennuman dy
y = xarcsin(L/ x)+ In‘x +/x% 1],

3anava 4. Berauciutk npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHmana.

y=%(x+\/5—x2 ) x =0,98.

x>0.

3anaua 5. Haiitu npou3BoHbIE:

203x% + 4x% - x—2) 1, 142"

a) y= ; 0) y=—-In ; B) y=2x —4In(2++/x);

)Y 151+ x a1 )y : )
1 sin 23x . tgx —ctgx 1 2 +/5thx

r) y=sin/3+ ; nm) y=arctg ————|;, e)y= In ;

)Y 3" cos6x )Y g( Jx J )Y 445 (Z—Jgtth

1/2)Inarctgx . 3) xaresin X INvl—x2 -

x) Y = (arctgx)( ﬁ + ;
—X

H) y=— ! (x +8Nx% -4 +X—4arcsing, x>0; K) yz_iln(tgx+ctga).
24 16 X sina
3t +1
3ajaua 6. Haiitu npousBoanyio yi: |  3t3

y = sin(t3 /3+t)
3azmaua 7. Haiitu mpon3BogHyto N -ro mopsaka Gynkmun Y = xe®
3anayva 8. HaiiTu mpou3BOJHYIO YKa3aHHOIO OPSIKa
y= (2x2 - 7)In(x -1), y® =2,
3anmaga 9. [Toctpouts rpaduku (YHKIUH C IIOMOIIBIO TPOU3BOTHOW TIEPBOTO MOPSIIKA.

a) y=2x° —9x% +12x—9; 6) y=1-3x%-2x.

3anava 10. Haiitn HanOonbliiee 1 HauMEHbIIIee 3HAYCHUS (PYHKIIMH Ha 3aJJaHHOM OTpE3Ke

y:x2 +%—16, [1, 4].

PacuetHo-rpajguyeckas padora 3 cemecTp

1. HaiiTn HeonpeaeIeHHbIE UHTErPAJIbI:

3+3/x% - 2x
1) [———F———d; 2) [+/3+xdx; 3
/ Jx ) [N 3+ xax )I6x+1
: : dx . 7xdx .
4) [sin(3—2x)x; 5) [—~—; 6
) [sin(3—2xH ) 527 ) I
7) & g) | xdx_. 9) [e?
V7x% -3 3-2x°
V1+In2x arcsin x sin x
10) [———dx; 11 dx; 12
) Mo N i 2coex
4.3
“arctg2* \/In (2x-1)
1+2 Gx+1)In2 (5x +1)
tg x
16) dex; 17) [sin® 2x-cos 2xdx ;18) [sin®3x-cos®* 3xdx;
cos® x
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19) [sin3x-cos5xdx ;

)j4x+ +1
VX 1
dax

X1+ x2

28) [3* cos xdx ;

25) |

dx

20) [— ;
4sin X —6.0S X

23) |

dx ]
3x2 -1
29) jln(x+\/1+ X2 bx;

26) |

dx )
J(2x+1)° +/2x+1 ,

tgx dx
sin® x +3cos? x |
24) fﬁd

U +8x°

27) [x%e®dx;

21) |

30) [x®In(3x—1)dx ;

2
31) [xcos? xdx; 32) [—X 2 gy 33) jmd X
(x—1)x +1)
34) | X 35) | o 36) | o
—d —; —
X3 —x% —x+1 2x% —3x+2 1/1+2X x2
3x—-2 2x-10 —4x
37) [———dx; 38) [———dx; 39 dx;
”5x2—3x+2 )IW/X2+8x+9 )j 1
dx dx
40) [———; 41) [———.
XVx2 —x+1 I1+\/X+1

OmnpenieneHHbI UHTETPA U €T0 MPHIIOKEHHUS.
1. BeIuncauTh HeCOOCTBEHHBIM MHTErpall WM JJ0Ka3aTh €ro pacXoIUMOCTh:

T dx 2 dx
a) | —, §) .
)exlnx '!X«/X—l

2. Haiitu rutomaab GUrypsl, OrpaHU4eHHON JIMHUSIMH

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

B) y==- Y25 |
y =1-cost, 2 2

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

4. Beruucnuth 00beM Tea, 00pa30BaHHOTO BpallleHneM BOKpYTr ocu Ox QUrypbl, OrpaHUYEHHON

MHHEAME X2 — y2 =16, x=8.
Tect 1 cemecTp

Bompoc Ne 1: 3anumure ypaBHeHHE IPSIMOM, COOTBETCTBYIOLIEE TAHHOMY PUCYHKY.

Bomnpoc Ne 2: VpaBHeHUE MIIOCKOCTH, MPOXOISAIIECH uepe3 TOUKy M (-1;—1;—1) ¥ ocb OX, umeer

BU/L...
BapuaHnTtsl 0TBETOB: (BBIOEpUTE OJIMH MPABUIBHBIA OTBET, BPEMS 2 MUH)
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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)°
Bonpoc Ne 2: 3HaueHne npon3BoaHON GyHKIME Y = X - 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 UHTErpai -1 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-JlelioHuna.

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 =3-x2 —y2 , 0) U =\/x2 +y2 —9z%2-9.
2 2

2. Haiiti u mocTpouTh: a) TMHUY YPOBHS PYHKIUH Z =+/X" —Y° ,

0) MOBEPXHOCTH YPOBHS QYHKIMU U = X214+ y2 /19-1z.
3. Haiitu nonueiil nuddepennman GyHxuuu:

a) z =arccos Y., 6) u :In(yz —3e % +sin® z).
X

4. BpuucauTh NPUOIUKEHHO C TOMOIIBI0 TuddepeHnrana GyHKINH:

a) (1L2)%,/89, 6) ((1,2)3 +(2,2)2)"1.

5. Haiitu yacTHbBIE MPON3BOAHBIE CIIOKHON (PYHKIINH:
a) Z=~U+v—-2,10e u =In\/ﬁ, v=x'y, 6) z=tg(x/y), rme x=uv , y=u2—v2.

6. Haiitu yacTHBIC TPOU3BOAHBIE (PYHKITUH, 33 JAHHON HESBHO:

a) x> +y3+23-3xyz=4,6) ey’ +In(C+23) —xyz =0, x=u+Vv, y=uv.

7. Haiitu rpagmeHT, NPOW3BOJHYIO IO HampaBieHHio Bektopa a={1, 2,—1}, ypaBHeHUE
KacaTeJIbHOMN MIIOCKOCTH M HOPMaJIM K TOBEPXHOCTHU S :

a) z=x2+y% —3xy —X+Yy+2, B TOUKe My(2,1,0),

6) X2 +2yz—yz2 +3y—7x2+20=0, B Touke My (1, 2,3).

8. Haiitu yacTHBIE MPOU3BOHBIE BTOPOTO MOPSIKA!

a) z =cos(3x2 —y3), 6) u=(x>+2z2)"Y ) x*+2y? - 2xy+22-2-20=0.

9. MHccnenoBaTh pyHKIIUHM HA SKCTPEMYM:

a) z=—-x> —y+x\/§+6x+3, 0) u = 4x? +y2 +622 —2Xy +6xz - 62,

B) 22+xyz—xy2—x3 =0.

10. HccnenoBaTh (pyHKIIMH HA YCIOBHBIN 3KCTPEMYM:

a) Z=X2+y2-2xy, Xx—y?+2=0,6) u=x+2y+3z, X°+y?+z2=14,

B) U=XyZ, X+Y+2=3, Xy+xz=2.

11. Haiiti Hanbonplnee 1 HaMMeHbIIIee 3HaUeHNs QYHKIMN B 3aMKHYTOH o6macti D :
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a) z=3x%+3y?—2x-2y+2, D: x20, y>0, x+y-1<0;
6) u=xy+xz, D:z% +y? <8,|¥ <3.
1. Haiitu HeonpeneaeHHbIC HHTETPAJIBI:
XCOS X 2 X/ 2
a) dx; 0) | (x“ +2)e™ “dx; ;
Isinzx '[ J.\/_(x+1)
—40x — 8 X2 +6x% +13x +6 2x3 +3x2 +3x+2
) .[ : ©) I 3 x5 w) I 2 2
X(x+4)(x - 2) (X=2)(x+2) (X2 + x+1)(x% +1)
2 J—
3) j sinx X; 1) j?’th—dex; K) Isin43xcos43xdx;
5+3smx tg°x+5
42— X —~/X+2 2 \/1+§/_
n)j 5 dx; M j dx; I
(VX+2+4J2-X)(x+2) —x2
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Jlucr perucrpanuu usmenenui k PI1JI

Ne Homep npoTokona 3acenanusi kadeapsl, K?;E:E;TIBO pazl;l)zgg?!c{;m
n/n JaTa YTBCPIKJACHUA U3MCHCHUA . PHH
1 | BocniuratenbHas paboTa 00y4aromuxcs. [Iupokosa 3.B.
OcHoBanne: Denepanbhblii 3akoH oT 31.07.2020 Ne 304-
@3 "O BHeceHuun nusMeHeHui B denepanbHblil 3aKOH
"O06 o6pazoBanuu B Poccuiickoit @enepanuun’ 1o
BOIPOCAM BOCIUTaHUs o0yyatonuxcs"
2 | [IpakTHueckas MOArOTOBKA 0OYJaOLIHXCSI. HIupokosa 3.B.
OcHoBanue: I[Ipukaz MuHUCTEPCTBA HAYKH U BBICILIETO
oOpa3zoBanus Poccuiickoit denepaunn, Munucrepcrsa
npocsemenus: Poccuiickoit @enepannu ot 05.08.2020 r.
Ne 885/390 "O npakTudeckoil moAroToBKe 00yJaronmxcs'"
3 | Akryamuzamus  pasnpenoB PIIJI xk HoBomy 2021/2022 [Iupoxosa 3.B.

y4eOHOMY TOay
OcnoBanue: Ilpotokon 3acemanus kadenpst Ne 12 ot
25.05.2021 ropa.
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