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1 O01mMe moJoKeHus

Pabouas nporpamMmma  JUCHHUIIIMHBI «Maremaruka» CcOCTaBjI€Ha B COOTBETCTBHH C

TpeOOBaHUSIMU

beneparbHOTO

rOCyJapCTBEHHOT'O

00pa3oBaTEeIHLHOTO

cTaHjiapra,

YTBEP)KJICHHOTO TpHKa3oM MuHucTepcTBa oOpa3oBaHusi W Hayku Poccuiickoit deneparnuu
Ne 1327 or 12.11.2015, u ocHOBHOI mpodeccHOHATBHONH 00pa3oBaTEIbHON MPOTPAMMBI

MOATOTOBKH  «DUHAHCOBO-3KOHOMHYECKAas  aHaMWTHKa» 1o  HampabimeHuro  38.03.01
"JxoHOMHKA".
3agaun v/ pa3BHUTHE HABBHIKOB MATEMATHYECKOIO MBIILIEHHS CTYIEHTOB;
AUCHUILINHBI v/ OBNIaJIeHUE METOIOB UCCIIEIOBAHUS U penreHusa MaTeMaTHIECKUX 327124,
v/ BbIpabOTKa y CTYAEHTOB YMEHHS CAMOCTOSTENHHO pPACIIMPATH CBOM
MaTeMaTUYECKHE 3HAHNS,
v/ pa3sBMTHE HABBIKOB MCIIOJIb30BAHUS MATEMAaTUYECKMX METOJOB M OCHOB
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS B MPAKTUYECKON ACATEIBHOCTH
OCHOBHBIE JluneiiHas anreOpa U aHATUTHYECKAst TEOMETPHSI.
paszesbl / TEMbI JluddepeHnmanbHOe HCUUCIICHNE QYHKIIMHA OTHOM ITePEMEHHOM.
AACHHTIINHBL JuddepennnanbHOe HCUUCICHNE QYHKIIHMA HECKOJIBKUX TIEPEMEHHBIX.
WuTerpaibHOe HCcYUcIieHue PYHKIMU OJTHOW MTEPEMEHHOM.

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSI MO AUCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

[Ipouecc wu3yyeHUs] AUCHMUILIMHBI

«MaremaTuka» HampaBieH Ha (HOPMHPOBAHHE

cnenyromux komrereHiii B coorBerctBuu ¢ PI'OC BO u ocHOBHOHI 00pa3zoBaTelbHOMN

nporpammoii (Tabmmna 1):

Ta6n1z1ua 1- KOMHCTCHI_II/II/I U IJIAaHUPYCEMBIC PE3YJIbTAThL O6y‘I€HI/I${ IO AUCHUIITIMHE

Ko n HaumMeHnoBaHue

[1nanupyemble pe3yiabTaThl O0yUEHHs 110 AUCLIUILINHE

KOMHETeHIH Ilepeyens 3HaHUM [Tepeuens ymenuii | IlepedyeHb HaBBIKOB
OIIK-3  CnocoOHocTh | 3HATH: YMmers: Bnanets:
BBIOpATh OCHOBBI TEOPHUH | BBIIOJIHATH HaBbIKAMH
MHCTPYMCHTAJIBHBIC JIMHEHHOM ¥ | neiicTBus HaJl | UCIIOJIb30BAHUS
CpEACTBA AL 00pabOTKH BEKTOPHOW anreOpbl, | BEKTOpaMu U | TEOpUHn MaTpHuIl,
HKOHOMHUECKUX JIaHHBIX . >
B coorBercTRim ¢ | AHATHTHYCCKOI MaTpHUILaMU; OCHOBAMHU BEKTOpPHOMU
NMOCTaBNeHHOH 3ajiaueid, | [SOMETPHL; HCCIIEI0BaTh anreOpbl u
IPOaHAIU3UPOBATh OCHOBHbBIE CHCTEMBI aHAJTMTUYECKON
pe3yabTaThl PACUYCTOB M | TEOPETHUYECKHE JMHEWHBIX reOMETPHUH JUIs
000CHOBATH CBE/ICHUS anreOpandecKux OCYILECTBIICHUS
TIOJyCHHBIC BRIBOJIBL. nudepeHIaIbHOTO | YPAaBHEHHI; npo¢eCcCuOHATBHON
VCUUCIICHUS UCTIOJTb30BaTh IeSTeTbHOCTH;
byHKIIT OJTHOM | MaTeMaTHYEeCKHUe HaBBIKAMHU
NepEMEHHOM JUTSL | OTIepanuu U | MCCTIeIOBaHUS
MPaKTUYECKOTO aHAJMTUYECKHE (YHKIHU C TOMOILBIO
IPUMEHEHUS B | QJITOPUTMBI JUIsL | IPOM3BOTHOM
3ajjauax o IpoOHOTO NEpBOTO ¥ BTOPOTO
npoeCCUOHATILHON | pelIeHus 3aja4 | IOpsIKa;




JESITEIIbHOCTH;
OCHOBHEIE
TEOpPETUYECKHE
CBEICHHUS
nuddepeHIaIbHOTo
VCUUCIICHUS
byHKIMHA
HECKOJIbKUX
MIEPEMEHHBIX;
AHATUTUYCCKUE u
YHCIICHHBIC METO/IBI

WHTETPUPOBAHUS
byHKIUHA OJTHOM
MIEPEMEHHOM.

npodeccCHoHATBLHOMI
JeSITeTIbHOCTH;
HAXOJUTh YaCTHBIC
MIPOU3BOJIHBIC,
IKCTPEMYMBI
byHKIMMA
HECKOJIbKUX
NIEPEMECHHBIX;
BBIUUCIIATH
HEOIIPE/ICIICHHbBIC U
OIIpE/ICIICHHBIC
HUHTErPaIbl.

HaBbIKaMH
MATEMaTHYICCKOI'O
MOZACIIMPOBAHUA TIPU

perieHnu 3aj1a4
npodeccunoHanbHOM
NesITeNIbHOCTH,

aHaJM3a pPe3yJIbTaTOB
pacyerTos;
HABbIKAMHU  pEILEHUs
3ajad M3 paszgena
UHTETpaJIbHOE
UCUHCIIEHUE

byHKIHUHA
MePEMEHHOM.

OJTHOH




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

Jucnumuimaa «Matematuka» uzydaercs Ha 1, 2 kypcax B 1, 2, 3 ceMecTtpax.

JlucimruinHa BXOIUT B cocTaB Onoka 1 «J/lucuumniauebel (MOIYNIW)» B OTHOCUTCS K
0a30BOM YacTH.

Jljiss ocBOEHUS TUCHIUTUTMHBI HEOOXOIMMBI 3HAHUS, YMEHUSI U HABBIKU COPMUPOBAHHBIC
NpU HU3YYEHUHU IIKOJBHOTO Kypca MaTEMaTHKH, B YacCTHOCTHU, auciuIuinH '"I'eomerpusa" u
"AnreOpa 1 Havasa aHaiamusza'.

3HaHUs, YMEHHUS W HaBBIKM, CGOPMHUPOBAHHBIE MPU M3YYCHUH JIUCLMUILIAHBI
«Maremaruka», OyayT BOCTpeOOBaHbBI MpPU U3YYEHUH MOCIEAYIOIUX AUCHUILIUH: «Teopus
BEPOATHOCTEM W MaTeMaTH4yecKas CTaTUCTHKa», «MeToapl ONTUMAIBHBIX PELICHUIN»,
«OKOHOMETpHKaY», «MeToAbl NPUHATHUS YIIPABICHUECKUX PELUICHUI.

4 O06beM TMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKHX YaCOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy 00y4alommxcs ¢
npenojaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO PadoTy
00y4yarIuXxcs

OO01mmas TpyI0eMKOCTh (00beM) TUCIUTUINHBI cocTaBiser 12 3.e., 432 akaj. vac.
Pacnipenenenue o0bemMa AUCIMIUTMHBI (MOIYJIS) TI0 BHIaM yIeOHBIX 3aHSITHI

NPECTaBICHO B Ta0IUIE 2.

Tabnuna 2 — O0beM TUCHUIUIUHBI (MOAYJISA) IO BUIaM y4eOHbBIX 3aHATHIMA

Bcero
O0BeM QUCHATUTHHEI aKageMUYEeCKNX
4acoB
OO0m1ast TpyA0€MKOCTh JUCITUTUIHHBI 432
KonrakTHasi ayquropHasi padora o0y4aommxcs ¢ npenoaasareseM (1o 36

BH/JaM Y4eOHBIX 3aHATHIi), BCEro

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLUU U UHbIE YUeOHbIE 3aHSTHS,
npeaycMaTpUBarollye NPeuMyIIeCTBEHHYIO epeiady yueOHoH 18
MH(}OpMallMU NeIarorn4ecKUMH pabOTHUKAMU)

3aHSITHSI CEMHMHAPCKOI0 TUMNA (CEMUHAPBI, TPAKTHUECKUE 3aHATHUSA,
MPaKTUKYMBI, JIJA0OPATOPHBIE PAOOTHI, KOJUIOKBUYMBI U MHBIE aHAJIOTUYHBIE 18
3aHATHUSA)

CamocrosiTe/ibHasi padoTa 00yuyaloUUXcsl U KOHTAKTHas padoTa,
BKJTIOUAIOII[as TPYIIIIOBbIE KOHCYIbTAIlUU, HHIUBUAYATbHYIO paboTy
06y‘~IaIOHII/IXC$I C IperogaBaTciiiMu (B TOM YHUCJIC MHANBUAYAJIbHBIC

. o 379
KOHCYJIbTAIlMM); B3aUMOJICHCTBHE B 3JIEKTPOHHOM MH(OpMAIIMOHHO-
00pa30BaTeNIbHON Cpefie By3a
[TpomesxyTouHas arTecTanus o0yJaromuxcs —3a4eT ¢ OLIEHKOH, 3aueT ¢ 17

OILIEHKOH, DK3aMeH




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/ejiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJIMYeCcTBAa aKaJeMUYeCKHX YacoB M BH/I0B

y4eOHoii padoThI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIUILTUHBI (MOTYJIs)

HanmenoBanmne pasaciioB, TEM U COACPIKAHUE MaTCpUaia

Bunpl yueOHO# paboTHI,
BKJIIOYAsi CAMOCTOSATEIIbHYIO
paboty oOydJaronuxcs u
TPYJOEMKOCTb (B yacax)

KonTtaktHas padora
MPero1aBaTens C
00yJaronuMuCs

JlaGoparopHbie

(mpakTHYeCcKue
3aHATHS

CemuHapckue
3aHATHN)

Jlexnun

CPC

1 cemecmp

Tema  1.1. «JIuneitHas  aaredopa.  MarTpuuHoe
ucunciaenue». Marpunbl. JlelicTBus Haa MaTpHUIIAMH.
Onpenenurenu 2-ro u 3-To nopsaakoB. OnpenenuTenu n-ro
nopsika U ux cBoiictBa. OOparHas MaTpuia. Panr MaTpuisl.
HelictBuga Haj maTpuuaMmu. BeraucieHue onpeaenuTenci.
Haxoxnenue paHra MaTpuibl, OOpPaTHONH  MaTpHUIIBIL.
Martpuibl B 3KOHOMUKE.

24

Tema 1.2. «J/Iuneitnass anreopa. Cucrembl JTHHEHHBIX
ypaBHeHuii». CHCTeMbl JIMHEWHBIX  anreOpandecKux
ypaBHEHMH (HEOAHOPOAHBIE W OJHOPOJHbIC). Pemienue
ONpPEJEICHHBIX CUCTEM JIMHEMHBIX YypaBHEHHMU. Teopema
Kponekepa-Kanemnu. OOmiee perieHue cCucCTeM JIHMHEHHBIX
ypaBHeHUH. OJIHOPOJHbBIE CUCTEMbI JUHEMHBIX ypaBHEHUH.
CucreMbl TMHENHBIX YPABHEHUH B 9)KOHOMHUKE.

30

Tema 1.3. «BextopHas anredpa». Bexrtopsl. JluHeliHble
olepaluu HaJl BeKTopaMmu. Pa3noxeHue BekTopa mo 6asucy.
CkanspHOoe,  BEKTOPHOE,  CMEIIAaHHOE  IPOU3BEICHUS
BEKTOPOB M WX TE€OMETPUYECKUE NPUIIOKEHUs. JIMHelHbIe
MIPOCTPAHCTBA. [lonstue N-MEpPHOTO €BKJIMJI0BA
npocTpaHcTBa. [leficTBus Hax BekTopamu. ['eoMmerpuueckue
npuwioxenus. JIuHelnsle npocTpaHcTBa.  KoopamHatel
BeKTOpa B Oa3uce. BeKTOpbl B 9KOHOMUKE.

36

Tema 1.4. «AHaauTHdeckasi reomerpus». llpsamas Ha
mwiockoctu. Ilnmockocts B mpocrpanctBe. Ilpsmas B
npocTtpaHcTBe. Paznuunble CroOcoObI 3alaHus TPSIMOM Ha
IJIOCKOCTH, B IIPOCTPAHCTBE, ILNIOCKOCTH B IPOCTPAHCTBE.
B3anmuoe pacnonokenue. PemieHne NpUKIAIHBIX 3aj1ad.
KpuBble BTOpOro mnopsaka M HUX KaHOHUYECKUH BUJ.
IToBepxHOCTH BTOPOTO MOpsiiKa. AHAIUTHYECKAs] T€OMETPHS
B DKOHOMHKE.

36

HUTOro
1 cemecTp

126




HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

KonraktHas padora
IpenojaBaTess ¢

CPC

2 cemecmp

Tema 2.1. «BBegeHue B MaTeMaTH4YeCKHMi AaHAJIM3
¢pyukuun onHoii mnepemenHoit (P@OID)». Ilonsatue
MHOkecTBa. OCHOBHBIE CBOICTBAa YHCIIOBBIX MHOKECTB.
OkpecTHOCTH TOYeK. ['paHM MHOXKECTB W TMpEICIbHBIC
TO4YKU. CUeTHblE M HECUETHbIE MHOXECTBAa. MHOXECTBO
JICUCTBUTENIbHBIX 4HCEI. [loHATHE OTOOpaKEHHS MHOKECTB.
[Monsite  pyHKUIHM. Obnacte ompeneneHus. MHOXECTBO
3HaueHuit pynkuun. ['padpukun OOIL. Tunsl Gynxnuii. CoiicTBa
¢yakmmii. OcHOBHBIE dieMeHTapHble (yHKIuH. CroxkHas
¢ynaxmus. O0patHas Qynkuus. Kimaccudukanus smeMeHTapHBIX
¢ynkmid. [Ipenen ¢yHkumum npu x —+oo, x — —oo, [Ipeaen
¢yHKIIIE B Touke. beckoHedHO Mainble m 0eCKOHEYHO OOJNbIIue
¢yaxmmn. CBoiicTBa OeckoHewHO Manblx (GyHKIHE. Teopemsl o
npenenax. Teopema 0 c:kaToM OTOOpakeHHH. 3aMedaTesbHbIe
npenensl.  CpaBHeHWe  OECKOHEUHO  MalbliX  (DYHKIUH.
OKBHBaJCHTHBIE OECKOHEUHO Majble ¢yHKUIuH. HenmpepriBHOCTH
¢yHKIMM B TOYKe M Ha oTpe3ke. CBOWCTBa HeENpephIBHBIX
byHKIUH. HenpepsiBHOCTD 3JIeMEHTapHBIX GyHKIUH.
OpHocropoHHue mpenensl. Touku paspbiBa (QyHKOMH W HX
knaccupukanmsa. IlpuHnmMn BiokeHHBIX OTpe3koB. CBoicTBa
GyHKIMH, HempepbhlBHBIX Ha oTpe3ke. Teopembl Boibmano u
Beiiepmrpacca.

24

Tema 2.2. «OcHoBHble NOHATHS AU PepeHIHATLHOTO
ucuucienuss POII». IlpousBonHas (yHKIMH B TOUKE.
'eomeTpuyecknii M1 MEXaHUYECKUH CMBICH MPOU3BOTHOM.
Huddepenuupyemocts  ¢pynkuuu.  HeoOxoaumele  u
noctatounble  ycnoBusi nuddepenmupyemoctu. IlpaBumna
muddepentpoBanus. [IpousBonHas CloxHOM M 0OpaTHOM
GyHKIHIA. IIpousBogHas ¢byHKIUY, 3a/IaHHON
napaMerpudecku. IIpon3BogHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢byuknuil. ['unepbonuueckre GyHKIMH U UX MPOU3BOJHBIE.
Jlorapudpmuueckoe nudppepenuupoanue. Juddepenuman
GbyHKIIMM, €ero reomeTpuyeckud cwmbicia. IIpumenenue
muddepeHaga B NPUOMMIKEHHBIX  BBIYMCICHMSX.
DIaCTUYHOCTh (PYHKIIMH, SKOHOMUYECKasi HHTEpIpeTaIusl.
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30

Tema 2.3. «OcHoBHBbIe TeopeMbl aupdepeHIHATLHOTO
UCUYMCJICHUS DOII». OCHOBHBIE TEOPEMBI 0
mubdepenmpyembix Gyskimsix: Depma, Pomns, Jlarpanka,

36

5




HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

KonTtaktHas pabora
MIPETIoIaBaTes C
00yJaronuMucs

CPC

JlaboparopHsble

(mpakTHyeckue
3aHITHS

CemuHapckue
3aHITHSA)

Jlexuun

Komm. [IpaBuno Jlonurasns. [IpounsBogHsbie u
muddepeHnmansl Beicux nopsaakoB. @opmynsl Teitnopa u
Maknopena. @opmynsl  MakiopeHa It OCHOBHBIX
JJIEMEHTAPHBIX (PYHKIIHIA.

Tema 2.4. Uccaenopanne DOII. VccrnenoBanue QyHKIuM
Ha MOHOTOHHOCTh. HeoOXoauMble U J10CTaTOYHbBIE YCIIOBHS
BO3pacTaHus W  YObIBaHUA.  ODKCTpeMyM  (DYHKIHH.
HeoOxonuMmple W JOCTaTOYHBIE YCIOBHUSA SKCTpEMyMa
¢yuknuu. HcecnenoBaHue Ha BBIIYKIOCTh U BOTHYTOCTh
rpadpuxka ¢ynknuu. Touku mneperuba rpaduka GyHKIUU.
HeoOxonuMble W J1OCTaTOYHBIE YCIOBUSI TOYEK Ieperuoa.
Acumnrorel  rpadpuka  ¢yHkuuu. CxemMa  IOJIHOTO
UCCIIEIOBaHU (PYHKIIMM ¥ TIOCTPOCHHUS ee Tpaduka.
HauOospliee 1 HauMeHbllee 3HaueHne (PYHKIMU Ha OTpEe3Ke.

36

uToro
2 cemecTp

6 6 126

3 cemecmp

Tema 3.1. «OcHoBHble NOHATHS AU PepeHIHATBHOTO
HCYHMCICHUA  (QYHKIHMHM  HECKOJBKHX  IepeMEHHbIX
(®HII)». [letictBurenbHass GyHKOHS N JIEHCTBUTEITBHBIX
NIEPEMEHHBIX. ITpumepsl. Obnactb OIIpECIICHUS.
MmuoxectBo 3HaueHui. ['paduk. JIMHMM U TIOBEPXHOCTH
ypoBHa. Ilpemen wu HenpepsiBHOCTE ODHII B TOuKe.
HenpepeiBHocte PHII B obnactu. CBoiicTBa (yHKIUH,
HEMpepbIBHBIX B 3aMKHYTOM obOnactu. I[loHsTHE wacTHOM
npousBogHoit  ®HII.  Jquddepenuupyemocts  OHIIL.
Heob6xonumoe U JIOCTaTOYHOE yCIIOBUE
muddepennpyemoctd. [IpousBonHas 1O HamnpaBiIeHUIO,
rpaguent  ©OHIL.  Tlomueiii  muddepentman  OHIIL
IIpumeHeHne muddepennnana B MPHUOIMKEHHBIX
BBIUNCIICHUSIX.

Tema 3.2. «OcHoBHBbIe TeopeMbl AuddepeHInaTIbHOI0
ucuuciaennss @®HID». [IpousBoaHble CIOXHOW (QYHKIUH.
[IpousBoaHbIE GbyHKIHH, 3aJJaHHBIX HESIBHO.
WNuBapuantHocTh popmbl nuddepenmana. [IpousBoausie u
mubdepeHMansl  BBICHIMX — HOpsAAKoB.  Teopema o
CMEIIaHHbIX MPOU3BOAHBIX. Teopema u ¢opmyna Teinopa
st OHIT.

22




HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

KonTtaktHas pabora
MIPETIoIaBaTes C
00yJaronuMucs

JlaboparopHsble

(mpakTHyeckue
3aHITHS

CemuHapckue
3aHITHSA)

Jlexuun

CPC

Tema 3.3. «Uccanenoanue @OHII Ha 3KcTpemym».
Oxcrpemym ®OHII. Heobxomumoe m 10CTaTOYHOE YCIIOBHE
CYIIECTBOBAaHUSA  JKCTPEMYMA. Y CIOBHBI  DKCTPEMYM.
HeoOxomuMoe © [10OCTaTOYHOE YCIOBHE CYIIECTBOBAHUS
YCIOBHOTO  3KCTpEMyMa. Meton ~ HeompeaeneHHbIX
MHokuTenei Jlarpamka. Haubonbiiee u  HauMeHbllee
3HaYeHrne (GYHKINU B 3aMKHYTOH, OrpaHHYEHHON 00JIaCTH.

18

Tema 3.4. «Heonpenesennbiii wuHTerpam». Ilonsatue
nepBooOpa3zHoii. CTpyKTypa MHOKECTBA TIEPBOOOPA3HBIX IS
NaHHOM (yHKkuMU. 3anaud, NPUBOJAIIME K OTHICKAHMIO
nepBooOpasHbiX. Heonpenenennslii wuHTerpan. Tabmuma
OCHOBHBIX  MHTerpajoB. (CBOWMCTBa  HEONPEAEIECHHOIO
uHTerpana. IIpocreimune mMeroasl MHTErpupoBaHusi. Merox
UHTETPUPOBAHUSA IO 4YacTsAM. MeTol HHTErpupOBaHUs
3ameHo  nepemeHHou.  Ilpumepsl.  MHTerpmpoBanue
OPOCTEHIINX pPAaLMOHANBHBIX Jpobeil. MHTerpupoBaHue
NPAaBWIBHBIX U HENPaBWIbHBIX pallMOHANbHBIX JpOOEi.
[Tpumepsl. MHTerpupoBaHne HUppanMOHATIBHBIX (DYHKIHIA.
WHTterpupoBanue TPUTOHOMETPUYECKUX (GyHKIMIHA.
WuTterpupoBanue pa3Hbix GyHKIMA. [Ipumeps.

36

Tema 3.5. «OmnpeneneHHblii uHTerpam». OmnpeneicHue
OIPENEICHHOI0  MHTEerpana. ['eoMeTpUYecKuil  CMBICIH.
CaolicTBa ompezeneHHoro wuHTerpana. OmnpeneneHHbIN
UHTErpall C IEPEMEHHBIM BEpXHUM mpeneiaoM. Popmyia
Hprorona—JleiiOnura. HNuterpupoBanue 3aMEHOU
MEPEMEHHBIX U IO 4acTAM. lIpuiioKeHus onpeneseHHoro
uHTerpana.  [IpuMeHeHHMe  ONpeneNeHHOro  MHTerpaia
(BBIYMCIIEHUE TUIOMIaAeH, 00BEMOB, UIMH AYT, MJIOLIaAeH
noBepxHoOcTel BpamieHus). HecoOCTBEHHbIE HMHTETpaIbl
nepporo  u  Broporo poxa. IIpusHakum cxogumocTu
HECOOCTBEHHBIX HHTerpasioB. OmnpeleneHHbIi UHTEerpal B
HYKOHOMUKE.

31

HUTOI'O
3 cemecTp

127

uToro
N0 JMCHUILINHE

18 18

379




6 BHeayauTopHasi caMOCTOSITeIbHAs Pa60Ta 00yYAIOIIUXCS MO TUCIUIIIHHE
(MmonyJ10)

[Ipy  nnaHUpOBaHMM  CAMOCTOSITENBHOM  pabOTBhl  CTYAEHTY  PEKOMEHIyeTCs
PYKOBOJICTBOBATbCSl CJEAYIOIIMM pAcHpeleieHHEM 4YacOB Ha CaMOCTOSTEIbHYIO padoTy

(Tabnuma 4):

Tabnuua 4 — PekoMeH1yeMoe pacipe/ieliCHHe YacoB Ha CAaMOCTOSTEIILHYIO padoTy

KoMIOHEHTBI CaMOCTOATEIbHOH PadoThI KosnyecTBo 4acoB
N3ydeHne TeopeTHIeCKUX pas3aesioB TUCIIUILIMHBI 127
[ToaroToBKa K 3aHATHUSM CEMHHAPCKOTO THITA
[TonroroBka u oopmiieHue Kontponbnas pabora, KonrponasHas 252
pabota, Kontposnbnas padora PI'P, PI'P, PT'P
379

7 OueHoYHBbIE CPeACTBA JIsl MPOBeAeHUS TEKYIEero KOHTPOJIsI
U NIPOMEKYTOYHOM aTTecTaluu 00y4YAKIIUXCH M0 AUCHHMILINHE (MOIYJIIO)

@OHJI OLEHOYHBIX CPEICTB I INPOBEAEHUS TEKYLIErOo KOHTPOJISI YCIEBAEMOCTH M
IIPOMEKYTOYHOH aTTectauuu npesacrtanieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OLICHWBAHUSA pE3yJIbTaTOB OOy4YEHHUsS MO AUCHUIUIMHE (MOXYJI0), MPAKTHKE XpaHUTCS Ha
kadenpe-pazpaboTunke B OyMaXKHOM U 3JIEKTPOHHOM BHJIE.

8 VYueOHo-MeTOaMYeckOe ¥ HH(POPMANMOHHOe o0ecneyeHHe IUCUMIIMHBI
(MoayJis)

8.1 OcHoBHasi uTepaTypa

1. Arypun, B. B. Briciias marematuka. 3ajauu ¢ pelIeHUsIMU Ui CTYJE€HTOB SKOHOMHYECKUX
crenuanbHocTel : y4el. mocobue it By30oB / B. B. Atypun, B. B. 'onun. — M. : Akagemus,
2010. - 301c.

2. Bunenkun, W.B. Bricimas marematnka: JluHeiiHass anreOpa, aHaJUTHYECKash T€OMETpUS,
TuddepeHIMaIbHOe U HHTETpalbHOEe UcuucieHue: Yuebnoe nocobue / M.B. Bunenkun, M.B.
I'poGep. - PoctoB n//l: ®enukce, 2011. —415 c.

3. Kpacc, M.C. MaTemaTrka B 5)KOHOMHUKE: MAaTEMAaTHUECKAE METOJIBI U MOJICITH: YICOHUK IS
6axanaBpoB / M. C. Kpacc, b. I1. Yynpsinos; ITox pen. M.C.Kpacca. - 2-e u3na., ucnp. 1 Jo1. -
M.: FOpaiir, 2016. - 539c.

4. Kpunkos, JI.B. Beiciias maremaTtnka B BOIIpocax M OTBeTax: YdeOHOe mocobue i By30B
/ J1.B. Kpunkos; mox pea. B.A. Uneuna. - M.: IIpocnekT, 2013. — 176 c.

5. Jlorunos, B. H. Jluneiinas anreOpa. JIuHeliHble U €BKJINMJOBBI MPOCTPAHCTBA, JIMHEWHBIE
oTtoOpakeHHs U npeodpazoBaHus : yued. mocobue it By3os / B. H. Jlorunos, 3. B. llupokoga.
— Komcomonbck-Ha-Amype: N3a-Bo KomcoMonbsckoro-Ha-Amype roc. TexH. yH-Ta, 2015. —
152 c.

6. MuneeBa, H. B. IIpaktukym no matemaruke. JIuneitnas anre6pa : y4e0. mocodue /uis By30B
/ H. B. MuneeBa, M. B. Cramkesud. — Komcomonbck-Ha-Amype : M3a-Bo Komcomomnbckoro-Ha-
Awmype roc.TexH.yH-1a, 2015. — 74c. — bubauorp.: ¢.74. — 96-00.

7. leBuoB, I'. C. Jluneitnas anreOpa: Teopus U MPUKIATHBIC aCTIEKTHI [ DIEKTPOHHBINA pecypc] :
yue6. ocodue / I'. C. IlleBuos. - 3-e mu3a., ucnp. u jom. - M. : Maructp : HUL] UTHOPA-M,




2014. - 544 c. // ZNANIUM.COM : snektpoHHO-OMONIMOTEYHast cucreMa. — Pexxum jocryna:
http://www.znanium.com/catalog.php

2013. - 176 c.

8. Illunave, B. C. 3amayHuk 1O BBHICHICH MaTeMaTHKe [DJEKTPOHHBIA pe-cypc]|: ydeOHoe
nocoone / B.C. I[umaueB. - 10-¢ wu3g., crep. - M.: HUL[ MHOPA-M, 2016. - 304 c.
/I ZNANIUM.COM: »snekTpoHHO-OMOIMOTEUHass cucreMa. — Pexum gocryma:  http:
Ilwww.znanium.com/catalog.php?

8.2 lomoJHHUTEJbHAA JIUTEPATypa

1. AuTonoB, B.. Martematuka. IHTepHeT-TecTHpOBaHNEe 0a30BBIX 3HAHMI: Y4yeOHOe mocodue /
B.1. Antonos, ®.U. Konenesnu. — CII0.: JIans, 2010. — 157 c.

2. AuronoB, B.. DrnemenTapHas mMaTeMmaTthka i TEPBOKYPCHUKA: y4eOHOE IMOCOOHE ISt
By30B / B. NI. AaToHOB, @. . KoneneBuu. - CII6.: Jlans, 2013. - 101 c.

3. bpoumreiin, U.H. CrpaBoyHUK [0 MaTeMaTHKE I WHXKEHEPOB U YYaIUXCS BY30B :
Yyebnoe mocodue s By30B / .H. bponmretin, K.A. Cemenases. — CII0.: Jlans, 2010. - 608 c.
4. UBaeBa, A.M. JluneitHas anreOpa. AHaiuTHYecKass reoMeTpusi [DJIEKTPOHHBIN pecypc]
/ AM. Usnesa, IL.U. Ilpunynkas, W.J. Yepusix. - Hosocu6.: HI'TY, 2014. — 180 c.
// ZNANIUM.COM: »snekTpoHHO-OMOMMOTEeYHass cucreMa. — Pexxkmm jmoctyma:  http
/lwww.znanium.com/catalog.php 23

5. Kynpsasues, JI.JI. KpaTkuii Kypc MaTreMaTu4eckoro aHaiau3a : Y 4eOHUK J1J1s JJis By30B: B 2 T.
T 2 :JludpdepeHunanbHoe ¥ HHTETPATbHOE HCYHCICHUS (QYHKIMI MHOTHX IEpPEMEHHBIX.
[apmonnueckuii anamus / JI.JI. KynpsBres. - 3-¢ uzn., nepepad. - M.: @usmariut, 2005. — 424
c.

6. Mucbmennslii, J.T. Koncrexkr neknuii mo Beicmiedt maremaruke. [lomasiid kype / JI.T.
ITucemennsrit.- 10-e uzm., ucnp. - M.: Aitpuc-nipecc, 2011. — 604 c.

7. Pybamkuna, E. B. Jluneiinas anreOpa. Jluneitnsie omepatopsl. KBamparuuubie (HOpMEL.
KommuiekcHbie uncna [DnekTpoHHbli pecype] : yueb. mocodue / E. B. Pybamkuna. — M. : HUL]
NHOPA-M, 2016. - 38 c. // ZNANIUM.COM : 31eKTpOHHO-OMOIHMOTEeYHas cuctemMa. — Pesxxum
nocrtyna: http://www.znanium.com/catalog.php

8. XycuyraunoB, P.III. Maremaruka I 2KOHOMHCTOB B TIpUMEpax W 3aja-dax: ydeOHoe
nocobue juist By30B / P. I1I. XycuyrauHos, B. A. XKuxapes. - CII6.: Jlans, 2012. - 654 c.

8.3 MeToauuecKkue YKazanusd Jist CTYAECHTOB 110 OCBOCHUIO JUCHUIIJIMHBI

1. Karanaxnoa WM. H. Hauwana wmarematumdeckoro anammsza: yde0.-mMeToi. mocobue /
Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAI'TY», 2014. — 116 c.

2. Karanaxunosa M. H. ®ynkiuu ogHoil nepeMeHHoi: yde0.-Meto. nocooue / KomcoMonbeck-
Ha-Amype: ®I'BOVY BIIO «KHAI'TVY», 2015. — 235 c.

3. KaranaxxuoBa 1. H. OcHOBBI MaTeMaTn4eckoro aHaiausa: pabodasi TeTpajb 10 MaTeMaTHKe
JUI MTHOCTPAHHBIX CTYJEHTOB BCEX TEXHUYECKUX crenuaibHoctel / Komcomonbck-Ha-Amype:
OI'BOY BIIO «KHAT'Y», 2019. — 55 c.

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

5. JlutBunnena, 3.K. Maremarnueckuii ananu3 ((QyHKIUM OIHOW TEpPEMEHHOH) : y4eOHO-
npaktudeckoe nocobue / 3.K. Jlursunnena, B.H. Jlorunos. Komcomonsck-na-Amype: [OYBIIO
«KaAT'TY», 2006. — 92 c. // https://initkms.ru/library/readbook/1101000/1

6. JlorunoB B.H., JlutBunnesa 3.K., [llupokoBa 3.B. Anrebpa u reomerpusi: y4ed. METO.
nocobue / Komcomonnck-Ha-Amype: ®T'BOY BITIO «KHAT'TY», 2006. — 69 c.



7. JlorunoB, B.H. ®yHKIMK HECKONBKUX MEPEMEHHBIX U UHTETPATbHOE HCUUCICHHE (DYHKIHH
OJHOU mepeMeHHou : 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 MHIMBUAYAIBHBIX 33JJaHUI MO BHICIICH MareMaTuke: YueOHoe mocoOue s BY30B:
B 3-x u. / A.Il. Pabymko, B.B. bapxaros, B.B. [lepxxasen, N.E. IOpyTs; mox obmr pen. A.IL.
Ps0Oymiko. - Munck: Akanemudeckas kaura, 2005.

8.4 CoBpemennbie mnpodeccuoHATbHbIE 0a3bl JaHHBIX W HH(OPMAIMOHHBIE
CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble MPU OCYIIeCTBJIeHUH 00pa30BaTeIbHOI0
npouecca no JTUCHUIINHE

B mnpomecce u3yueHus AMCHMILIMHBL ucnonb3ytoTcs cienytomme ObC: ZNANIUM.COM.,
IPRbooks, "bubanoPoccuka".
1 DnexTponno-6ubanoreunas cuctema ZNANIUM.COM. [lorosop 4378 36¢c K3
2012700076927030100100060016311000 ot 17 anpens 2020 r.
2 DnexTpoHHO-O0nbIMoTeunas cucrema IPRbooks. JIunensnonnstit norosop Ne EIT 44/13 na
MPeIOCTaBIEHUE NOCTYIA K AJIEKTpOHHO-0nbOanoreunoi cucreme IPRbooks MK3
201272700076927030100100050016311000 ot 27 mast 2020 1.
3 DnextpoHHo-OubnmuoTeunas cucrema eLIBRARY.RU. Jlorosop Ne EIT 44/12 na oka3anue
YCIIYT 10CTyna K 35eKTpoHHbIM u3nanusm MK3 20127200076927030100100080016311000 ot 2
mapta 2020 r.

8.5 Ilepeyenb  pecypcoB  HHGPOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHON  ceTH

«HTEepHEeT», HEOOXOAMMBIX /1JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs)

8.6 JIMIeH3MOHHOEe MPOrPpaMMHOe o0ecredeHHe, HCMOJIb3yeMoe MPHu
OCylleCTBJIeHUH 00pa30BaATEIbHOI0 NpoLecca mo JUCHUILINHE

Tabmuua 5 — [lepedeHp UCTIONB3yeMOT0 IPOTPAMMHOTO 00ECTICUSHHSI

Haunmenosanue 10 PexBU3NTEHI
Microsoft Imagine Premium JluniensnonHsbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOoHAs TUIEH3US, YCIOBHS UCTIOIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHn3aun0nn0-nenarornqec1me yciaoBusi

Opranuzanus 00pa3oBaTENILHOTO Ipoliecca perjaMeHTUpyeTcs Y4YeOHBIM IUIAaHOM H
pacnucaHueM y4eOHbIX 3aHSITUH. SI3bIk 0OyueHus (mpernoaaBanus) — pycckuid. s Bcex BUIOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpu  ¢dopmupoBaHuM CBOel HMHAMBHUIYaJbHOM  0Opa3oBaTeIbHOM  TpPaeKTOPUU
oOyyaromuiics MMeeT TMpaBO Ha  Iepe3aueT  COOTBETCTBYIOIIMX  JUCHMIUIMH U
npodeccuoHaNbHBIX MOJYJEH, OCBOEHHBIX B MPOLIECCE MPEIIECTBYIONIET0 00y4UeHUsI, KOTOPBIN
0cBOOOXK1aeT 00yUaIOIErocss OT HEOOXOIUMOCTH UX MTOBTOPHOTO OCBOEHHUS.

9.1 O0pa3oBaTesibHbIE TEXHOJOTHHU

VY4ueOHbIl mpolecc MpHU MPENoJaBaHUM Kypca OCHOBBIBA€TCS HA HCIOJIb30BAHUU
TPaJMLIMOHHBIX, HWHHOBAIMOHHBIX M HWH(GOPMAIIMOHHBIX O00pPa30BATENbHBIX TEXHOJIOTHIA.
TpaauunoHHble 00pa3oBaTeNbHbIE TEXHOJOTMH MPEACTABICHbI JEKIUSIMU U CEMUHApCKUMHU
(mpakTHYeCKUMU) 3aHATHSAMU. VIHHOBallMOHHBIE 00pa30BaTEIbHbIE TEXHOJIOIHH HCTIONb3YIOTCS B
BUJEC IIMPOKOrO TNPUMEHEHUS AaKTHBHBIX M MHTEPAKTUBHBIX (OPM MPOBEACHUS 3aHATHH.
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http://www.iprbookshop.ru/586
http://www.bibliorossica.com/
https://www.openoffice.org/license.html

Nudopmannonnbie  00pa3oBaTeNbHBIE TEXHOJIOTMH  PEAIM3YIOTCS IyTeM  AaKTHBHU3AlUU
CaMOCTOSITEIbHOW pabOThI CTYJIEHTOB B MH(DOPMAITMOHHON 00pa30BaTEHHOM Ccpejie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKUMOHHBIIT Kypc MperojaraeT CHCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX
BOIPOCOB Y4€OHOI'O TIaHA.

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

JIeKMOHHBII KypC JOJDKEH JaBaTh HaMOONbLIMIT 00beM MH(OpMAaMu U 00ecreYnBaTh
Oosiee TIIyOOKOE MMOHMMAaHKUE YUYCOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBINCH 3aTpaTe BPEMEHH,
94eM 9TO TpeOyeTcs OONBIIMHCTBY CTYICHTOB Ha CAaMOCTOSATEIBHOE H3YUCHHE MaTeprala.

9.3 3aHsiTHSI CEMMHAPCKOIO THIIA

CemuHapckue  3aHATUS  NPEACTaBIAIOT  COOOM  JAETAIM3aLUI0  JIEKLHOHHOTO
TEOPETUYECKOI0 MaTepuaia, MPOBOAATCS B LEISIX 3aKpEIUIEHHs Kypca U OXBaThIBAlOT BCE
OCHOBHBIC pa3/IeIbl.

OcHOoBHOW  (OpPMOH TPOBEACHUST CEMHUHAPOB SIBISETCS OOCYXKIeHHe HamOolee
OpOoOJEMHBIX U CIOXKHBIX BOIPOCOB IO OTJAENbHBIM TE€MaM, a TaKXke pa30op HpUMEpoB U
CUTyallull B ayJWTOPHBIX YCJIOBHUSX. B o00s3aHHOCTM mpenogaBaTenss BXOIAT: OKa3aHUE
METOMYECKON TOMOLIU U KOHCYJIBbTUPOBAHUE CTYACHTOB 110 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATUSIX OLIEHUBAETCS IO CIEIYIOIIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, TPEAIAraeMble MIPENOJaBATEIIEM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NIPOCKTHBIX U MHBIX 3aJjaHU;

* ACCHUCTHPOBAHUE MPEIO0JIaBaTENI0 B IPOBEACHNUN 3aHATUH.

OTBeT foiKeH ObITh apryMEHTHUPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBUJIKU HA UICTOYHHKH.

Jlokylagpl U ONIIOHUPOBAaHUE JOKJIAA0B IPOBEPSIOT CTENEHb BIIAJEHUS TEOPETHYECKUM
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)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJIEHAIPABIEHHOTO
npuoOpeTeHust CTYACHTOM HOBBIX 3HAHUH, yMEHMHl 0e3 HemoCpeACTBEHHOIO Y4acTHs
npenojaBaTesns, XapaKTepU3YIOIIUKCS MPEIMETHON  HampaBIeHHOCThIO, A((EKTUBHBIM
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 MMO3HABATENBHBIX CIIOCOOHOCTEH, AKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

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

* pa3BUTHE UCCIEA0BATEIbCKUX YMEHUH U aKaIeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXET OCYLIECTBISATHCS WHAWBUIYAIBHO WM TpyHIaMu
CTYJEHTOB B 3aBUCUMOCTH OT LIeJIH, 00BbEMA, YPOBHS CIOKHOCTH, KOHKPETHON TEeMaTHKH.

TexHonorust  OpraHu3allMd  CaMOCTOATENbHOM  pabOThl  CTYJEHTOB  BKIIIOYAET
MCIIOJIb30BaHNE MHPOPMAIIMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOW CAMOCTOSTENBHOW pabOThI CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM 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 U HCIIOJIB30BAHUA
npoeccCuoHaNbHOM TUTEPATYPHI.

9.5 MeToauuyecKue YKa3aHus Jsd oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIIMHBI

[lpy WM3ydeHMH AUCHMIUIMHBI OOYYArOIIMMCS 11€71eCOO0Pa3HO BHIMOJIHSATH CIIETYOIINe
PEKOMEH 1IN

1. 3ydenue y4eOHOM TUCHUIUTMHBI JJOJDKHO BECTHCh CHCTEMAaTHYECKU.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaena mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaaM
PEKOMEHIyeTCs 1O TaMSATH BOCIPOM3BECTH OCHOBHBIC TEPMHUHBI, OINPEACICHUS, IMOHSTHUS
paznena.

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

4. Bes TemaTHKa BONPOCOB, HW3y4YaeMBIX CaMOCTOSITENIBHO, 33/aeTCsi Ha JICKIHSX
npenojaBareneM. MM ke HaOTCs HCTOYHHKH (B TIEPBYIO OdYepelb BHOBb H3JIaHHBIE B
NEepUOANYECKON HaydyHOW JuTeparype) maias Oojee JeTaJbHOr0 IOHMMAaHUS BOIPOCOB,
O3BYYCHHBIX Ha JICKIHH.

[Ipu camocTosTenbpHO TpopaboTKe Kypca 00ydaromuecs JOJKHBL:

* IPOCMATPHUBATh OCHOBHBIE OTPE/ICICHUS U (PAaKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSATHU MaTepuajl U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM M0 JaHHOM TEME JIMTepaTyphl;

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

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

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEICTB.

1. MeToanueckue ykazaHusi NIpu padore HaJl KOHCIEKTOM JIEKIIUN

B xone JNEKIMOHHBIX 3aHATHH HEOOXOJMMO BECTH KOHCIIEKTHPOBAHHME Y4eOHOrO MarepHalia.
OO0paniath BHUMaHHE Ha KaTeropuu, (OPMYIMPOBKH, PACKPBIBAIOIIME COACPKAHME TEX WU HHBIX
SBIICHUI W TIPOIIECCOB, HAyYHBIC BBIBOJBI M TMPAKTHUECKHE PEKOMEHJAINH, ITOJIOKUTENBHEBIN OIBIT B
OpaTOpPCKOM HCKyccTBe. JKenareabHO OCTaBUTh B pa0OYMX KOHCIEKTax IIOJIsi, HA KOTOPBIX JIENaTh
IIOMETKH U3 peKOMeHHOBaHHOﬁ JIMTEPATyphbl, JONOJHAIOUINE MaTCprall HpOCJIymaHHOﬁ JICKIIMH, a TaKXKE
MOMYEPKHUBAKOIINE OCOOYI0 BaXKHOCTh TE€X WM WMHBIX TEOPETHYECKUX TIOJIOKEHUH. 3ajaBaTh
MIPETIOIaBATENI0 YTOUHSIONINE BOIPOCHI C IEJbI0 YSICHEHHUS TEOPETHUYECKUX IOJIOKEHUH, pa3pelieHus
CIIOPHBIX CUTYalUil....d T. 1.

2. MeTtoauyeckne YyKa3aHusi IO CAMOCTOAITEJIbHOW padoTe HaA uU3y4YaeMbIM
MATEPUAJIOM U IIPU NOATOTOBKE K NMPAKTUYECKMM 3aHATHAM

Haumnate Hamo C u3ydeHUs PEKOMEHJIOBAHHOM jwmreparypbl. HeoOXommMo TOMHUThH, YTO Ha
JEKIUU OOBIYHO pacCMaTpUBaeTCs HE BECh MaTepHall, a TONbKO ero 4acTth. OcTajbHas €ro 4acThb
BOCTIOJIHSICTCS B TIPOIIECCE CAMOCTOSITENILHOM PaboThl. B cBsA3u ¢ 3TUM paboTa ¢ PEeKOMEHIOBaHHOMN
guTepaTypor oOsi3atenbHa. Oco0oe BHMMaHHME IMPU 3TOM HEOOXOAMMO OOpaTHTh Ha COJICpNKAHHE
OCHOBHBIX IIOJIO)KEHWH W BBIBOJIOB, OOBSCHEHWE SBICHHWNA H (DAKTOB, YSICHEHHE MPAKTUIECKOTO
MPUJIOKEHUST PacCMaTpPUBAEMbIX TEOPETHYECKMX BOIPOCOB. B mpoiiecce 3Toit paboThl HEOOXOAMMO
CTPEMUTHCA IOHATH W 3alIOMHHUTH OCHOBHBLIC ITOJIOKCHHUSA pacCMaTpuBa€MOro Mmarcpualia, IPHUMEPHI,
MOSICHSIOIINE €T0, a TAKXKE Pa300paThCs B MIUTFOCTPATHBHOM MaTepHale. .. u T.1.
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10 Onucanue MaTepUAIbHO-TEXHHYECKOT0 00ecneyeHunsl, He00X0IMMOro /JIsi
OCYILIeCTBJICHUSI 00Pa30BaTEJbHOI0 NMPOoLecca Mo JUCHUILUIHHE (MOXYJII0)

10.1 YueOHo-12a00paTopHOEe 000py10BaAHUE
OtcyrcTBYyeT

10.2 Texnu4yeckue U 3JIeKTPOHHBIE CPEICTBA 00yUYeHH S

JlekuMOHHBbIE 3AHATHSA.

Aynuropud JUis JIEKUMOHHBIX 3aHSATHH YKOMIUIEKTOBAaHbI MEOENbI0 M TEXHUYECKHUMHU
cpeAcTBaMU OOYYeHHMs, CIY>KAIIUMHU JJs TpEeACTaBiIeHUs ydeOHOW uHpopManuu OoJbLION
ayIUTOpUHN (Habopsbl JIEMOHCTPALIMOHHOTO 000pyaOBaHUS (mpoexTop, JKpaH,
KOMITBIOTEP/HOYTOYK), Y4eOHO-HArsIIHBIE TOCOOUS, TEeMAaTHYECKHE MILTIOCTPALIH).

IpakTnyeckmne 3aHATHSA.

Aynurtopun S TPAKTHYECKUX 3aHATHH  YKOMIUIEKTOBAHBI — CIICIIMATU3UPOBAHHON
MeOEeNbI0 U TEXHUYECKUMU CPEeICTBAaMHU O0y4eHHUS (IIPOEKTOP, SKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTeibHast padoTa.

[TomemeHust Ui CaMOCTOATENIbHOM pabOThl OCHAIICHBI KOMIIBIOTEPHOW TEXHUKOU C
BO3MOXXKHOCTBIO ~TOAKIIOUEHUsT K cetn «VHTepHeT» © JOCTymOM K JJIEKTPOHHOM
nHpopmarmoHHo-o0pazoBaTeabHOl cpeae KHATY:

— gyutanpHbei 3a1 HTb KHAT'Y;

— KOMITBIOTEPHBIE KIIACCHI.

11 Unble cBenenus

MeToauuyecKkue PECKOMEHIAIIMH 110 oﬁyqeﬂmo JUI ¢ OrpaHUY€HHBIMHA
BO3MOKHOCTHAMH 310POBbA U HHBAJIU/IO0B

OcBoeHue NUCHUILIMHBI 00YYarOIMMUCS C OIPaHUYEHHBIMU BO3MOXKHOCTSIMHU 37]0POBbS
MOJKET ObITh OPraHW30BAHO KAaK COBMECTHO C JAPYTUMHU OOYYalOIIMMUCH, TaK U B OTIEJIbHBIX
rpynnax. Ilpeamonaraiorcs — crnenuaibHble  YCIOBUSL Ui TOJy4eHUs  0Opa3oBaHUsA
00y4JaroIMMUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-nienarornyeckuif cocTaB 3HAKOMUTCSI C TICHXOJI0T0-(pU3UOIOTrMUECKUMHU
OCOOCHHOCTSIMM O0yYarolMXcs MHBAIMIOB M JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI, UHAWBUAYAJIBHBIMUA MpPOrpaMMaMH peadMInTalMi UHBAIUAOB (Mpu Hanuuuu). [pu
HEOOXOJUMOCTH OCYLIECTBIISIETCS JIONOJHUTENbHAS MOAJEp)KKa MpPErnoAaBaHusl ThIOTOPaMH,
MICUXO0JIOTaMM, COLMAJIbHBIMU paOOTHUKAMH, IPOLIEAIIMMU HOATOTOBKY aCCUCTEHTaMH.

B cooTBeTcTBUM ¢ MeTOIMYECKUMU peKoMeHaauusaMu Munobpuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeamnojaraercs HCIOJIb30BaTh COLMAIbHO-AaKTHBHbBIE H
pedaeKcuBHbIE METOAbl OO0y4YEHHs, TEXHOJIOTMH COLUOKYJIbTYpPHOW peadMIUTAaluU C LEJbI0
OKa3aHHs TOMOIIM B YCTAHOBJICHHUU ITOJIHOLICHHBIX MEXINYHOCTHBIX OTHOIIEHUN C JIPYTMMH
CTYJEHTaMM, CO3AaHUM KOM(OPTHOIO NCHXOJIOTMYECKOTO KJIMMara B CTYAEHYECKOH rpymme.
[TonGop u pa3paboTka ydeOHBIX MaTEpHUalOB IPOU3BOAATCA C YUYETOM MPEJOCTaBICHUS
MaTepuaia B pa3Iu4HbIX (opMax: ayIuanbHON, BU3YaJIbHOM, C UCIOJIB30BaHUEM CHELMATBbHBIX
TEXHUYECKUX CPEJICTB U MH(POPMAIIMOHHBIX CHCTEM.

OcBoenue mucuuiuiHbl JunamMu ¢ OB3 ocyiiecTBisieTcss ¢ UCHOJIb30BAHUEM CPENICTB
o0yuyeHHsT OOIIEro W CHEeUMaIbHOTO Ha3HaueHHs (MIEPCOHAJIBHOTO U  KOJJICKTHBHOI'O
UCIIOJIb30BaHus). MaTepuanbHO-TEXHUYECKOe o0ecrieueHre npeaycMaTpruBaeT MprucrocodieHre
aynuTopuil K Hyxaam aun ¢ OB3.

®dopma NpoBeACHUS aTTECTAlMK ISl CTYACHTOB-UHBAIN/IOB YCTAaHABIMBACTCS C YUETOM
WHIUBUTyaJIbHBIX MCUXO(U3UUECKUX 0COOEHHOCTEMN. Jos CTYJEHTOB C OB3
npelycMaTpuBaeTcsl JOCTymHas ¢GopMa NpeaoCTaBleHUs 3aJaHUM OIIEHOYHBIX CpEACTB, a
UMEHHO:
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* B TIEUYATHOM WJIM OJIEKTPOHHOH ¢opme (g MLl € HaApyLICHUSIMHU OIOPHO-
JIBUTATEILHOTO ammapara);

* B Te4YaTHOM ¢opMe WIM DIEKTPOHHOH (opMe ¢ YBEIMYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (IS JINII C HAPYIICHUSAMH CIIyXa, PEUH, 3pEHUS);

* METOIOM YTEHHS aCCHCTEHTOM 33/IaHUs BCIYX (IS JIUL C HAPYIICHUSMH 3PEHUS).

CryaeHTaM C HMHBIMIHOCTHIO YBEJIMYMBAETCS BpPEeMs Ha MOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. [l Takux CTYAEHTOB NpedycMaTpuBaeTcs JocTymHas ¢opma
IPEI0CTaBICHHSI OTBETOB HA 33/1aHHsI, @ UMEHHO:

- TUCbMEHHO Ha Oymare wiM HaOOpOM OTBETOB Ha KOMIIbIOTepe (s JHIl C
HapyIICHUSIMU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIIYT aCCHUCTEHTA (I
JIMII C HApYHIEHUSIMU OIIOPHO-BUTaTEIBHOTO aapaTa);

* YCTHO (17151 TUIT ¢ HAPYLICHUSMHU 3PEHHUS, ONOPHO-ABUTaTEIBLHOTO allapara).

[Ipn HeoOXomuUMOCTH JUIs OOYYAIOMIMXCS C HWHBAJIUIHOCTBHIO IMPOLEAYypa OICHWBAHMS
pe3yabTaTOB 00YUYEHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIIOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB1
10 JUCIHILINHE

MareMaTHuKa

Hanpanenune noaroToBku

38.03.01 "Dxonomuxa”

HampasnenHocTs (Mpoduib)
00pa30BaTeNbHOM POrpaMMbl

DUHAHCOBO-IKOHOMUYECKAS AHATUMUKA

KBanmudukanus BEITyCKHUKA bakanasp
I'ox Hayasa MOATOTOBKHU 2020
(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 - IIpuknaonas mamemamuxay

' B TaHHOM MPUIIOKCHUH TIPEICTABIICHBI THITOBBIE OIIEHOYHBIE CpeIcTBa. [T0THBIN KOMITIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kageape B OyMakHOM U 3JIEKTPOHHOM BH/IE.
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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,I[ N HAUMCHOBAHHEC

[Inanupyemble pe3yiabTaThl O0yYeHHs 110 AUCLIUILIINHE

KOMHCTEHIHI Ilepedens 3HaHMM [Tepeuens ymenuii | IlepedyeHb HaBBIKOB

OIIK-3  CnocobHocTh | 3HATH: YMmers: Bnaners:

BBIOpAThH OCHOBBI TEOPUHU | BBIIIOIHATH HaBBIKAMU

UHCTPYMCHTAJIbHBIC JTMHEHHOU U | nedcTBUS HaJ | UCTIOJIB30BAHHUS

cpecTBa Al 06paboTKu BEKTOPHON anredpsbl, | BEKTOpaMHu U | TEOpUU MaTpHIl,

SKOHOMHMYECKUX TaHHBIX . .

B COOTBETCTRIIL ¢ | AHAMMTHYECKOI MaTpULIAMU; OCHOBaMHU BEKTOPHOM

MOCTaB/eHHOH 3ajiaueld, | TCOMETPHUL; UCCIIE/IOBATh anreOpbl u

IPOaHAIN3UPOBATH OCHOBHBIC CHUCTEMBI AHATTMTHYECKOU

pE3yJILTaThl PacYeTOB M | TEOPETHUCCKHE JTMHEWHBIX reOMETPHH TUIst

000CcHOBATH CBEICHHSI aJreOpanvecKux OCYIIIECTBIICHUS

TIOTyHCHHBIC BLIBOJIBL. muddepeHIaTBFHOTO | YpaBHEHUI; npodeCCHOHATBHON
UCUYHCTICHUS UCIIOJIb30BAaTh JeSITeNIbHOCTH;
byHKIIUN OJTHOM | MaTeMaTH4eCKHe HaBbIKAMU
MePEeMEHHOI JUISL | Omepaluu U | UCCIIETOBAHUS
NPaKTUYECKOTO aHAJTMTHYECKHE (GYHKIMU C TOMOIIBIO
IPUMCHCHHUS B | aJITOPUTMBI ISl | IPOM3BOTHOM
3aJadax OJIPOOHOTO NEpPBOTO ¥ BTOPOTO
npoeCCHOHATBHON | pelIeHus 3ajad | IOps/IKa;
JESITEIIbHOCTH; npodeccuoHanbHOM | HaBBIKAMH
OCHOBHbBIE JeSITeIbHOCTH; MaTeMaTH4eCKOTo
TEOpeTUYECKHE HAXOJHUTh YaCTHBIE | MOJCIUPOBAHUS TIPU
CBE/ICHUS IIPOU3BOJIHBIE, pelieHnn 3a1aq
TG GepeHIMaIbHOTO | SKCTPEMYMBI npodeccuoHaTbHON
WCUUCIICHUS byHKINH NesTeTbHOCTH,
byHKIUI HECKOJIBKUX aHalIu3a pe3yJibTaTOB
HECKOJIbKUX MEPEMEHHBIX; pacyeTos;
MIEPEMCHHBIX BBIYHCTISTH HABBIKAMHU  PEIICHUS
AHATUTUYECKUE U | HEONpEeAENCeHHbIE U | 33a4 U3  pasjena
YUCJICHHBIE METO/Ibl | ONpe/ieNICHHbIE UHTETpajbHOE
WHTETPUPOBAHUS WHTETPabIL. HCUHUCIIEHUE
byHKIIH OJTHOM byHKIUN OJTHOM
MIEPEMEHHOM. IIEPEMEHHOM.

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB
KoHTtponmpyemslie ®opmupyemass | HammenoBanue
paszensl (TeMbl) KOMITETEHIIHS OLIEHOYHOTO [Toxa3zaTenu olleHKH
JACITUTUTAHBI CpelCcTBa
1 cemecTp
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JluHeitHas ajaredopa

OIIK-3

PacuetHo-
rpaduueckas
pabora

JleMoHCcTpHpYyET
MPaKTHUYECKOE
UCIIOJIb30BaHUE
MaTeMaTHdYCCKUuX METOAOB U
AQHAIUTUYECKUX aJITOPUTMOB
JUIS aHaJIM3a 3a7a4

BexTopnas anredpa u
aHaJIUTHYeCKAasi
reoMeTpus

OIIK-3

KonTponbhas
paborta

JleMoHCcTpUpYyET
MPaKTHYECKOE
UCIIOJIb30BaHUE
MaTeMaTUYeCKUX METOJIOB U
AQHAIUTUYECKUX aJITOPUTMOB
JUIS aHAJIM3a 3a7a4

AHaJIuTHYECKAs
reoMeTpus

OIIK-3

Tect

OcymiecTBIsIET BHIOOD
MaTE€MaTUYECKUX OIepaui
1 aHAIMTHYSCKHUX
QITOPUTMOB JIJIsI PEIICHUS
TEKyLIEeH MaTeMaTUYECKON
3aJjaun

2 ce

MecTp

IIpenen u npousBoaHAs
DOII

OIIK-3

PacueTHo-
rpadudeckas
paborta

JemoHCcTpHpyeT
PaKTUYECKOe
UCIIOJIb30BaHUE
MaTeMaTHYeCKUX METOJI0OB U
AHAIIUTUYCCKUX aJITOPUTMOB
JUIs aHaJIM3a 3a/1a4

JuddepeHunanbHoe
ucuymcjeHue pyHkuuun
OJHO¥ epeMeHHOo

OIIK-3

KoHntponbnas
pabora

JemoHCcTpHpyeT
PaKTUYECKOe
UCIIOJIb30BaHHE
MaTeMaTHYeCKUX METOJI0B U
AHAIIUTUYCCKUX aJITOPUTMOB
JUIS aHaJIW3a 3a7a4

JudpdepenunanbHoe
ucumciaeHue GyHKIUM
OHO¥ NepeMeHHOoI

OIIK-3

Tect

OcymiecTBisieT BEIOOp
MaTE€MaTHYECKUX ONepanui
Y AaHAJIMTUYECKHUX
ITOPUTMOB JUJIS PELICHUS
TEKYLIEH MaTEMaTUYECKON
3a/1a4n

3 ce

MecTp

HHurerpajabnoe
ucumciaeHue GyHKIuM
OHO¥ NMepeMeHHOo

OIIK-3

PacuerHo-
rpaduyeckas
pabota

JemoHcTpUpyeT
MPaKTUYECKOE
UCIIOJIb30BaHUE
MaTeMaTHYeCKUX METOJIOB U
AQHAINTUYECKUX aAITOPUTMOB
JUIs aHaJIM3a 3a/1a4

JuddepeHunanbHoe
HCYHUCIeHHEe PYHKIIUH
HECKOJIbKHX
NnepeMeHHBbIX

OIIK-3

Kontponbnas
pabota

JlemoHCTpHpYyeET
MIPaKTUYECKOE
UCIOJIb30BAHUE
MaTEMaTHYECKUX METOJIOB U
AHAIUTUYCCKUX aJITOPUTMOB
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IUTSL aHAIM3a 3a1a4

HNuaTerpanbubie OIIK-3
ucyucjaeHuss pyHKuuu
OHO¥ epeMeHHOo

Tect

OcymecTBiser BBIOOp
MaTeMaTHYECKUX Olepanuit
u AHATTUTUYECKUX

QITOPUTMOB  JUISl  PELICHUS
TEKyLIEd  MaTeMaTHu4eCKOU
3a/1a41

2 Mertoanueckne MaTepHuaJibl, oNpe/ie/A0NMe NPoOLeAYPbl OlleHUBAHUS 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepHU3yIolue Mpoiecc

¢dopMupoBaHusi KOMIIETEHUIM I

Meroauueckue Martepuaibl, ONPEACIAIONINE IIPOLEAYyPhl OLICHUBAHUSA 3HAHUM, YMEHUN,
HaBBIKOB U (WJIM) OIBITA JAEATENbHOCTH, IPEJCTABICHbI B BUJE TEXHOJIOIMYECKOH KapThl

JTUCIUIUINHEL (Tabmuna 3).
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Tabmuma 3 — TexHoyornueckas Kapra

HanmenoBanue
Cpoxu [xaa Kpurepun
OLICHOYHOT'O
BBITIOJTHCHUS OLICHHUBAHUS OLICHHUBAHUS
Cpe/icTBa
1 cemecTp

Ilpomesicymounas ammecmayus 6 popme 33auem c OUeHKoU
1 PacueTHo- 8 Henens 30 0auioB 30 OGamioB - CTYACGHT IOJHOCTHIO
rpaduyeckas BBIIOJIHUII 33JlaHUE, OKA3aJl OTJIMYHbIC
pabota YMEHHST M  HaBBIKM B  paMKax

YCBOGHHOTO  y4e0HOro  Marepuana,
KOHTpOJIbHast ~ pabota  odopmieHa
aKKypaTHO ¥ B COOTBETCTBHU C
MPEABSIBISIEMBIMU TPEOOBAHUSMH.

20 oOamroB - CTyAeHT IOJIHOCTBIO
BBITIOJIHWJI 3aJ[aHUE, MOKa3aJl XOPOIIne
YMCHHSI HaBBIKH B PaMKaX yCBOEHHOTO
y4eOHOro MaTepuajia, HO HE CMOr
000CHOBATH ONTUMATBHOCTD
MPEIJIOKECHHOTO PEUICHUS, O0ONYUeHbl
00Ha uau 08¢ HeMOYHOCMU, €CTh
HEJIOCTaTKH B 0()OPMJIICHUHU.

10 OammoB - CTyIeHT TOJHOCTHIO
BBITIOJIHWJI ~ 33JIaHWE, HO  JOIYCTHJI
CYIIECTBEHHBIC HETOYHOCTH M TPYyOBIC
OmMOKHA, HE  TMPOSIBIUI  yYMCHHS
MPaBUIILHO HHTEPIPETUPOBATH
MOJIYYEHHBIC  PE3YJIbTAThI, KAdeCTBO
odopMIICHHSI HWMEET HEJIOCTAaTOYHBIN
YPOBCHB.

5 6amnoB - CTymeHT He MOJIHOCTHIO
BBITIOJTHWIT 33JIaHUE, ITPU 3TOM TPOSBUI
HEJIOCTaTOYHbI ypOBEHb YMEHUH U
HAaBBIKOB, a TakKe  HeCcHocoOcH
MOSICHUTD MOJIYYEHHBIN pe3ynbTarT.

2 Kontponbnass | 12 Henens 50 6aimoB | 50 OGammoB - CTYIOEHT MOJHOCTBIO
pabora BBIIIOJIHWJI ~ 3aJlaHU€  KOHTPOJIbHOM
paloThl, MOKa3an OTJIWYHbIE YMEHHUS U
HaBbIKH B paMKax  YCBOEHHOTO
yuyeOHOro Marepuana, KOHTPOJbHas
pabota odopmieHa aKKypaTHO U B
COOTBETCTBUM  C  MNpPeIbSIBISIEMbIMU
TpeOOBAHUSIMU.

30 OGammoB - CTyIeHT TOJHOCTBIO
BBIMIOJIHWJI ~ 33JaHue  KOHTPOJIbHOU
paboThl, MOKa3aJl XOpOLIME  YMEHHUS
HaBBIKM B  paMKax  YCBOEHHOI'O
ygeOHOTO MaTepuajia, HO HE CMOT
000CHOBATh ONTUMAJILHOCTh
MPEJIOKEHHOTO PEIIeHUs, JOMYIIEHBI
OJlHA WM JBE HETOYHOCTH, €CThb
HEJOCTATKU B oopmiieHnn
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

[Mkana Kputepun
OLIEHUBAHUS OLIEHUBAHUS

KOHTPOJIbHOW paboTHI.

20 oOammoB - CTyAEGHT IOJHOCTBIO
BBITIOJIHWJI ~ 3aJaHUE  KOHTPOJIbHOMH
paboThl, HO JOMYCTHJI CYIISCTBCHHBIC
HETOYHOCTH M TpyOble OmMOKH, HE
MIPOSIBHLIT YMEHHUS MIPaBUIILHO
WHTEPIPETUPOBATH MOJTYYCHHBIC
pe3yNbTaThl, KadyecTBO OQGOPMIICHHS
KOHTPOJIbHON paboThl nMeeT
HEJIOCTaTOYHbIN YPOBEHb.

10 6amnoB - CTymeHT HE IOJIHOCTHIO
BBITIOMTHWJI ~ 3aJlaHUe  KOHTPOJHHOM
padoTHI, npu 3TOM TIPOSIBUIT
HEJIOCTaTOYHbI ypOBEHb YMEHUH U
HaBBIKOB, a TakKXke  HECIoCoOeH
TIOSICHUTD MTOJIYYCHHBIA PE3yJIbTaT.

3 Tect

15 Henens

20 6amnoB | 20 OGammoB - 91-100% mpaBHIBHBIX
OTBETOB — BBICOKHH YPOBEHb 3HAHUH,
YMEHHH U HABBIKOB;

15 GamnoB - 71-90% % mnpaBUIIbHBIX

OTBETOB —  JIOCTaTOYHO  BBICOKUM
YPOBEHb 3HAHUN, YMEHUM U HABBIKOB;
10 GammoB - 61-70% mnpaBUIBHBIX

OTBETOB — CPEIHHMI YpOBEHb 3HAHUM,
YMEHMI U HaBBIKOB;
5 OamioB - 51-60% mnpaBHIBHBIX
OTBETOB — HM3KHUH YpPOBEHb 3HAHUIA,
YMEHUI U HAaBBIKOB;
0 6amnoB - 0-50% mpaBUITBHBIX OTBETOB
— OYEHb HM3KMM YypOBEHb 3HAHMIA,
YMEHMU U HAaBBIKOB;

Texymuit KOHTPOJIb:

100 6ammoB -

HUTOTI'O:

100 6ammoB

KpHTele/l OLICHKH pE3yJabTaToB oﬁyqemm no JTMCIMIIJIMHE:

0 — 64 % oT MakcuMMajdbHO BO3MOXKHOM CYyMMBI 0alIOB — «HEYIOBIETBOPUTEIHLHO
(HEeIOCTaTOYHBIN YPOBEHD JUIS IPOMEKYTOUYHOM aTTeCTaIluH 10 AUCLIHUIIIHHE);
65 — 74 % oOT MaKCHMaJbHO BO3MOXHOW CYMMBI OalIOB — «YyJIOBJICTBOPHUTEIHLHOY

(moporoBbIi (MUHUMAJIBbHBINA) YPOBEHb);

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

85 — 100 % or MakCHMaJbHO BO3MOXXKHOH CYMMBI OalUIOB — «OTJIMYHO» (BBICOKHIA
(MakcCUMaIbHBII) YPOBEHB)

2 cemecTp

Ilpomesxcymounas ammecmayus ¢ popme 33auem c oYeHKOU

1 | PacuerHo-
rpaduveckas
pabora

11 Henens

30 6amuioB | 30 OGamioB - CTYIEHT IMOJIHOCTHIO
BBITOJIHWIT 33JJaHKe, T0Ka3al OTIUYHBIE
YMCHUA u HaBbIKN B paMKax
YCBOEHHOTO  y4eOHOro  Marepuaa,
KOHTpOJIbHast ~ pabota  odopmieHa
aKKypaTHO ¥ B COOTBETCTBUU C

20




HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

MPEIbABIAEMBIMUA TPCOOBAHUSIMHU.

20 oOamroB - CTyAEGHT IOJHOCTBIO
BBITIOJTHIII 3aJIaHue, MOKa3ajl XOPOIIHe
YMCHHMSI HaBBIKM B PaMKaX yYCBOEHHOTO
yu4eOHOro MaTepuanga, HO HE CMOr
000CHOBAThH ONTUMAJIBHOCTh
MPEIJIOKECHHOTO PEIICHUSA, 00NnyujeHbl
00Ha Ui 08e HemOYHOCMmU, €CTh
HEJO0CTaTKU B 0POPMIICHHUH.

10 GammoB - CTyAeHT IOJIHOCTBIO
BBITIOJTHWJI ~ 33JlaHUE, HO  JIOIMYCTHII
CYIIECTBEHHBIE HETOYHOCTH H TPyObIE
OIMOKKA, HE  MPOSBWII  yYMCHHSA
[IPaBUIIBHO HUHTEPIIPETHPOBATH
MOJIyYEHHBIC  PE3YJIbTAThl, KadyeCTBO
ohopMIeHHSI HMEET HEAOCTATOYHBIN
YPOBEHb.

5 OamnoB - CTyAeHT HE TOJHOCTHIO
BBITIOJTHIIT 3aJIaHUE, ITPU 3TOM IPOSBHUII
HEJIOCTaTOYHbI ypOBEHb YMEHUH U
HAaBBIKOB, a TaKKe  HECIOCOOCH
MOSICHUTh MOJIYYCHHBIN Pe3y/IbTar.

KonTponbhas
paborta

8 Henmenst

50 0auioB

50 OammoB - CTyIeHT TOJHOCTBIO
BBITIOJIHWJI ~ 3aJlaHUE  KOHTPOJIbHOM
paboThl, MOKa3ad OTIUYHBIE YMEHUS U
HaBBIKK B  paMKax  yYCBOCHHOTO
yueOHOro Marepuayia, KOHTpPOJIbHAs
pabota odopmiieHa aKKypaTHO U B
COOTBETCTBUM C  MNPEABSIBISIEMBIMHU
TpeOOBAHUSIMU.

30 OGammoB - CTyIeHT MOIHOCTHIO
BBITIOJIHWJI ~ 3aJlaHUEe  KOHTPOJIbHOMU
paboThl, TOKa3aJl XOpOUIME  YMEHHUS
HaBBIKK B  paMKax  yYCBOCHHOTO
yueOHOro MaTepuansa, HO HE CMOT
000CHOBATH ONTUMATBHOCTD
MPEAJIOKEHHOTO PEIICHUS], JIOMYILIECHbI
OJlHA WJIM JBE HETOYHOCTH, €CTh

HEI0CTaTKN B oopmieHun
KOHTPOJIbHOM pabOThI.
20 ©OammoB - CTyAeHT TOIHOCTBHIO

BBIMIOJTHWJI ~ 3aJlaHU€  KOHTPOJIBHOM
paboThl, HO JOMYCTHUJ CYLIECTBEHHBIE
HETOYHOCTU U TIpyOble OIIMOKHU, He

IIPOSIBUII YMEHHUS IIPaBUJIBHO
MHTEPIPETUPOBATH MOJTy4YeHHbBIE
pe3yibTaThl, KayecTBO O(OpMIICHUS
KOHTPOJIbHON paboThI UMeeT

HEJO0CTaTOYHBIN YPOBCHbL.
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HaumenoBanue

Cpokn [Mkana Kputepun
OLICHOYHOTO
BBITIOJTHCHUS OLICHHUBAHUs OLICHHUBAHUs
CpencTBa
10 6amnoB - CTymeHT HE MOJIHOCTHIO
BBIMIOJIHWJI ~ 3aJlaHUE  KOHTPOJIbHOM
paboThl, npu 3TOM IIPOSIBUIT
HEJIOCTaTOYHbI ypOBEHb YMEHUU U
HAaBBIKOB, a TaKkKe  HEeClmocoOeH
MOSICHUTD MOJTYYCHHBIN pe3yibTarT.
3 | Tecr 15 nepens 20 6ammoB | 20 6GamnoB - 91-100% mpaBHIBHBIX

OTBETOB — BBICOKMW YPOBEHb 3HAHHI,
YMEHHI U HAaBBIKOB;
15 GamnoB - 71-90% % mnpaBUIIBHBIX

OTBETOB —  JOCTaTOYHO  BBICOKHH
YPOBEHb 3HAHUW, YMEHUM U HABBIKOB;
10 GammoB - 61-70% mnpaBUIBHBIX

OTBETOB — CPEIHMI YpOBEHb 3HAHUM,
YMEHHH U HABBIKOB;
5 oOamioB - 51-60% mnpaBHIBHBIX
OTBETOB — HH3KUW YypOBEHb 3HAHUIA,
YMEHHI U HAaBBIKOB;
0 6amnoB - 0-50% mpaBUIBHBIX OTBETOB
— OYEHb HM3KHMM YypOBEHb 3HAHMIA,
YMEHHH U HABBIKOB,;

Texymnuii KOHTPOJIb: - 100 6asutoB -

HUTOI'O: - 100 6amioB

Kpurtepuu oneHKH pe3y/1bTaTOB 00y4eHHs 10 JUCHUILIMHE:

0 — 64 % oOrT MakCUMaJbHO BO3MOXHOH CyMMBI OauIOB — «HEYIOBJIETBOPUTEIHHOY
(HeOCTaTOYHBIM YPOBEHD JJIs IPOMEXYTOUHON aTTeCTalluu 0 AUCLUILINHE);

65 — 74 % OT MaKCHMaJlbHO BO3MOKHOW CYMMBI OalIOB — «yIOBICTBOPHUTEIHHO

(moporoBblii (MUHUMAJIbHBINA) YPOBEHb);

75 — 84 % oT MakCHMMaJTbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % or MakCHMaJbHO BO3MOXXKHOH CYMMBI OaUIOB — «OTJIMYHO» (BBICOKHMA
(MakCHUMaIIbHBII) YPOBEHB)
3 cemecTp
Ilpomesrcymounaa ammecmavusn ¢ gpopme IKk3amen
1 PacuetHo- 11 nenens 30 6aymmoB | 30 GayuioB -  CTYIEHT TOJIHOCTHIO
rpapuyeckas BBIIIOJIHUJI 3aJlaHUE, IIO0Ka3ajl OTIMYHbBIC
paborta

YVMEHHSI W  HABBIKK B paMKax
YCBOEHHOTO  y4eOHOro  marepuaa,
KOHTpOJIbHast ~ pabota  odopmieHa
aKKypaTHO M B COOTBETCTBHUU C
MPEABSIBISIEMBIMU TPEOOBAHUSMH.

20 ©OammoB - CTyAeHT TOIHOCTBHIO
BBIMIOJHWII 33/IaHUe, MOKa3ajd XOpOIIHe
YMEHHsI HaBBIKM B PaMKaX yCBOEHHOTO
ygeOHOTO MaTepuajia, HO HE CMOT
000CHOBATh ONTUMATLHOCTh
MPEJIOKEHHOTO PEIIEeHUsl, 00NnyujeHsl
00HA WU 06e HeMmOYHOCmU, €CThb
HEJ0CTaTKU B O(POPMIICHUHU.

10 GamioB - CTyAeHT MOJHOCTBIO
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

BBITIOJTHWJI ~ 33JJaHUE, HO  JIOIMYCTHII
CYIIIECTBEHHBIC HETOYHOCTH M TPYyOBIC
OIMOKKA, HE  MPOSBWII  yYMCHHSA
MIPaBUIIBHO UHTEPIIPETUPOBATH
MOJIYYCHHBIC  PE3yJIbTAThl, KadyeCTBO
ohOpMIICHHSI HMEET HEJIOCTATOYHBIN
YPOBEHB.

5 O6amwmoB - CTYIACHT HE IIOJHOCTBIO
BBITIOJTHIIT 3aJIaHUE, ITPU 3TOM MPOSBHUII
HEJIOCTaTOYHbI ypOBEHb YMEHUH U
HAaBBIKOB, a TaKKe  HECIOCOOCH
TIOSICHUTD TMTOJIYYCHHBIN PE3yIIbTaT.

KonTponbhas
pabora

8 Henens

50 damioB

50 OammoB - CTymeHT TOJHOCTBIO
BBITIOJHUJI ~ 3aJlaHhE€  KOHTPOJBHOU
paboThI, TTOKa3aJI OTJIUYHBIC YMEHHS U
HaBBIKK B paMKax  YCBOCHHOI'O
y4eOHOro  MaTepHalia, KOHTPOJIbHAs
pabota odopMiieHa aKKypaTHO U B
COOTBETCTBUHM C  MPEABSIBIAEMBIMHU
TpeOOBaHHUSIMH.

30 OammoB - CTyIeHT TOJHOCTBIO
BBIIIOJHUJI ~ 3aJlaHWEe  KOHTPOJBHOU
paboThI, MOKa3ajl XOpOIIWE  yMEHUS
HaBBIKK B paMKax  yYCBOCHHOI'O
y4eOHOro MaTepuajia, HO HE CMOr
000CHOBATh OITUMAJIBHOCTD
MPEAJIOKEHHOTO PEIICHUSI, JOIMYIICHBI
OJHAa WJM JBE€ HETOYHOCTH, €CThb

HEJ0CTaTKN B oopmieHnn
KOHTPOJIbHOM paboThI.
20 ©OammoB - CTyAeHT TOIHOCTBHIO

BBIIIOJTHWJI ~ 3aJlaHu€  KOHTPOJIbHOM
paboThl, HO JOMYCTHUJI CYLIECTBEHHBIE
HETOYHOCTU U TIpyOble OIIMOKH, HE

IIPOSIBUII YMEHHUS IIPaBUJIBHO
MHTEPIPETUPOBATH HOJTy4YEHHbIE
pe3yibTaThl, KayecTBO odopMieHus
KOHTPOJIbHON paboThI UMeeT

HEJOCTATOYHBIM YPOBEHb.

10 6amnoB - CTymeHT HE MOJIHOCTHIO
BBIIIOJIHWJI ~ 33JjaHUE€  KOHTPOJIbHOM
paboTHI, npu 3TOM MIPOSIBUII
HEJIOCTaTOYHbI ypOBEHb YMEHUH U
HAaBBEIKOB, a4 Takke  HecrnmocoOeH
MOSICHUTD MOJYYEHHBIN pe3ynbTart.

Tect

15 Henensa

20 6asToB

20 OGammoB - 91-100% npaBUITBHBIX
OTBETOB — BBICOKMH YpPOBEHb 3HaHUIA,
YMEHUI U HAaBBIKOB;

15 6amnoB - 71-90% % npaBUIBHBIX
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

OTBETOB —  JOCTAaTOYHO  BBICOKHI
YPOBEHb 3HAHUW, YMEHUM U HABBIKOB;
10 GammoB - 61-70% mnpaBUIBHBIX
OTBETOB — CPEIHMHM YpOBEHb 3HAHUM,
YMEHUI U HAaBBIKOB;

5 oOammoB - 51-60% mpaBUIBHBIX
OTBETOB — HHU3KUI YpPOBEHb 3HAHUM,
YMEHHI U HAaBBIKOB;

0 6amnoB - 0-50% npaBUIIBHBIX OTBETOB
— OYECHb HM3KMM YypOBEHb 3HAHMIA,
YMEHUI U HAaBBIKOB;

Texymui KOHTPOJIb:

100 GamroB

DK3aMeH:

50 0amnoB

50 GammoB — 91-100% mnpaBHIIBHBIX
OTBETOB — BBICOKHH YPOBEHb 3HAHUH,
YMEHUI U HAaBBIKOB;

40 GamioB - 71-90% mpaBUIBHBIX
OTBETOB —  JOCTAaTOYHO  BBICOKHUI
YPOBEHb 3HAHUN, YMEHUM U HABBIKOB;
30 GammoB - 61-70% mnpaBUIBHBIX
OTBETOB — CPEIHHMI YpOBEHb 3HAHUM,
YMEHHI U HaBBIKOB;

20 ©GammoB - 0-60% mpaBUIBHBIX
OTBETOB — HHU3KUH YpPOBEHb 3HaHUM,
YMEHUI U HAaBBIKOB.

HUTOI'O:

150 6asutoB

Kpurepuu oneHKH pe3yibTaTOB 00y4eHHS 10 JUCIUTLIMHE:

0 — 64 % oT MakcMMaJbHO BO3MOXKHOW CYMMBI OaUIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEZIOCTAaTOYHBIM YPOBEHB ISl IPOMEXYTOYHON aTTECTAllNH 110 TUCIUILIHHE);

65 — 74 % oT MaKCUMaJIbHO BO3MOKHOW CYMMBI OaJIJIOB — «yJIOBJIETBOPUTEIHHO» (ITOPOTOBBIH
(MUHMMAIBHBIN) YPOBEHB);
75 — 84 % OoT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % or MakcHMaJbHO BO3MOXXHOH CYMMBI OaUIOB — «OTJIMYHO» (BBICOKHIA
(MakCHUMaIIbHBII) YPOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, YMEeHHM i, HABBIKOB U (UJIH) ONBITA JAeSATEJIbHOCTH,
XapakTepusyoume npomecc popMupoBaHus KOMIETEHIUH B X0/1e 0CBOCHUS
00pa3oBaTeJIbHOM MPOrPaMMbI

3.1 3agaHus QI TEKyIero KOHTPOJIsl yCIeBaeMOCTH
3.1.1 IlepBblii cemecTp
Pacuerno-rpaduyeckas padora

1 —10. Jlana cucreMa JTUHEHHBIX YpaBHEHUN
Ay Xy +appx, +a3xy = by
Ay X| +AyyXy + Ay Xy =by s
Ay X| +A30Xy +Aq3Xy =Dy,
HccenoBath €e Ha COBMECTHOCTD U B CIIy4ae COBMECTHOCTH PEIIUTH TPEMS CIIOCO0aMHU:
1) metonom ["aycca; 2) cpeacTBamMu MaTpu4yHOro ucuucieHus; 3) no gopmynam Kpamepa.

2x,+2xy —x3 =5 2x;+3x, +11xy =7 2x;+5x, +4x; =20

1.9 4x, +3x, —x; =8 2. X, +x,+5x;=3 3. X, +3x, +2x; =11
8x; +5x, =3x; =16 2x,+ x5 +3x3 =-1 2x,+10x, +9x; =40
3x; +4x, +x3 =-1 7x;+9x, +4x;,=0 6x, +5x, —2x; =—4

4. 13x, +5x, +3x; =—1 S. 9 2x;=2x, +x;=5 6.9 9x, —x, +4x; =13

6x; +8x, + x5 =-3 5x +6x, +3x;3 =1 3x +4x, +2x; =1

2x; —6x, +3x; =1 2x;+x, +4x;=-5 2x; +11x, =5x; =2
1.97x; +2x, —=15x3=-32 8.9 x;+3x, —6x;=2 9.9 2x; +3x, +2x; =3
x,—4x, +9x; =5 3x —2x, +2x5 =9 X +3x, +4x;=-3

x1—6x2—4x3 =6
10. —xl—6x2—4x3 =2
3x1 +9x2 +2x3 =6

11 — 20. lausr BekTOphl @ {ai1, @y, as}, Z;{bl, by, b3}, c¢{c1, Cp, C3} m c?{dl, dy, d3} B

HekoTopoM Oasmce. Ilokazare, 9To BEKTOpHI a , b, ¢ 00pa3yloT 0a3uc W HAWTH KOOPIAMHATHI

BeKTOpa d B ATOM Oasuce.

3}211(;[1:211?1 ‘7{a1>“2’a3} 5{b1»b2’b3} 5{61’02’03} J{dl,dz,d3}
11 11,1,2 -3,3,4 —4,-2,7 -5,11,-15
12 95,3 -3,2,1 4,-7,4 -10,-13, 8
13 7,2,1 3,-5,6 —4,3,-4 -1,18,-16
14 1,2,3 -5,3,-1 -6,4,5 -4, 11, 20
15 -2,5/1 3,2,—7 4,-3,2 —-4,22,-13
16 3,1,2 —4,3,-1 2,3,4 14, 14, 20
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17 3,-1,2 -2,4,1 4,-5,-1 -5,11,1

18 4,51 1,31 -3,-6,7 19,33,0
19 1,-3,1 -2,-4,3 0,-2,3 -8, -10, 13
20 5, 7,-2 -3,1,3 1,-4,6 14,9, -1

KonTpoabHasi padora

21. YpaBHeHnue oaHOM U3 cTOpoH KBajgpata: X + 3y — 8 = 0. CocTaBUTh ypaBHEHUS TPEX
OCTaJIbHBIX CTOPOH KBajpata, eciu P(—1, 1) — Touka nepeceueHust ero auaronaieit. Caenarb
YepTeK.

22. Jlanbl ypaBHEHHUSI OJTHOM U3 CTOPOH poMba 2X — Sy — 1 = 0 1 01HO# U3 ero quaroHanen
X + 3y — 6 = 0; nmuaronamu pomba mepecekarorcs B touke P(7,5; —0,5). Haiitn ypaBHeHMs
OCTAJIbHBIX CTOPOH poMOa. ChenaTh YepTex.

23. YpaBHeHUS IByX CTOpPOH mapasienorpamMma: X —2y =0u X -y —1 = 0, ypaBHeHue
OJIHOM M3 ero auaroHaneut: 2X + y + 5 = 0. HaliTu xoopauHaThl BEPIIMH IMapajuieiorpaMma.
Cnenatb 4epTex.

24. Jlausl ase Beprumbbl A(2, 3), B(5, —1) u touka D(-5/7, —1/7) nmepecedeHusi BbICOT
TpeyroiabHuKa. COCTaBUTh ypaBHEHUs ero CTOpoH. Chenarh 4epTex.

25. Hansr Beprmns: A(-2, —2), B(5, 1), C(2, 3) tpaneuuu ABCD (AD || BC). UsBectHO,
YTO AMArOHAIN TPAIelH B3aMMHO NEepHeHIUKYIsApHbL. HaliTn xoopauHatel BepmmHbel D 310i
Tpaneuuu. Caenarb 4epTex.

26. Jlanbl ypaBHEHUS IBYX CTOPOH TpeyrojpHuKa: 2X —5y +11 =0 u X+ 2y -1 =0. Ero
MeauaHbl mepecekarotcs B Touke P(3, 1). CocraBuTh ypaBHEHHE TPEThEH CTOPOHBI
TpeyroiabHuka. Caenars 4epTex.

27. Jlanbl nBe BepmmHbl: A(2, 0) u B(3, 1) u touka P(1, 2) mepeceyeHuss menuan
tpeyroiapbHuka ABC. CocTraBuTh ypaBHEHHE BBICOTHI TpPEYTOJIBHHMKA, IPOBEICHHOW depes
BepuinHy C. Cenarb yepTex.

28. JlaHbl ypaBHEHUS JIBYX BBICOT TPEyrojbHUKa 3X + 5y + 2 =0 9x + 2y - 28 =0 u
onHa u3 ero BepuinH A(S, 0). CocTaBuTh ypaBHEHHs CTOPOH TpeyrojabHuKa. CaenaTh YepTex.

29. Jlansl ypaBHEHUS IBYX MeIHMaH TpeyronbHuka: X — 2y —1 =0wu y— 1 = 0 u onHa u3
ero BepinH A(3, 3). CoctaBUTh ypaBHEHHUs €ro cTopoH. CaenaTh 4epTex.

30. /IBe CTOpPOHBI TPEYTOIBHUKA 33/1aHBl YpaBHEHMSIMHA: X —2Y —5=0u3X-y+5=0, a
cepeliMHa TpPeThel CTOPOHBI COBHANACT € HayaloM KoopauHaT. COCTaBUTH ypaBHEHHE 3TOU
ctopoHbl. Cenarh 4epTex.

31. CocTaBUTh ypaBHEHHE M MOCTPOUTH JMHHUIO, PACCTOSHUS KaXI0M TOUYKH KOTOPOH OT
Hayaja koopauHar u oT A(6, 0) oTHocaTes Kak 2:1.

32. CocTaBUTh YpaBHEHHE M MOCTPOMTH JMHMIO, PACCTOSHUE KaX10H TOUYKH KOTOPOM OT
touku A(1, 3) BABOE MEHBIIIE PACCTOSIHUS OT MPSIMOi X = —6.

33. CocTaBUTh ypaBHEHHE M MOCTPOUTH JMHHUIO, PACCTOSHUS KaXI0M TOUYKH KOTOPOH OT
Touku A(6, 1) u ot ipsimoit X +5 =0 oTHOcsATCS Kak 1:3.

34. CocTaBUTh ypaBHEHUE U MOCTPOUTH JIMHUIO, KKJasi TOUKa KOTOPOH HaXOJIUTCS BABOE
nanbiie ot Touku A(1, 6), yem ot Touku B(4, —2).

35. CocTtaBUTh ypaBHEHHE M MOCTPOUTH JIMHHUIO, PACCTOSHUS KaXI0H TOUYKH KOTOPOH OT
touku A(4, 0) u ot ipsimoii 2X + 3 = 0 oTHOCATCS Kak 4:5.

36. CocTaBUTh YpaBHEHHE M MOCTPOMUTH JMHUIO, PACCTOSHUE K10 TOYKH KOTOPOH OT
touku A(-3, 0) BIBoe MeHbIle paccTosiHus ot Touku B(20, 0).

37. CocraBuTh ypaBHEHHE U IOCTPOUTH JIMHHUIO, KaKAas TOYKa KOTOPOHl OJMHAKOBO
ynanena ot Touku A(0, 1) u ot ipsimoii y — 3 = —6.
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38. CocTaBuTh ypaBHEHHE U IIOCTPOUTH JIMHUIO, KaKJasi TOUKa KOTOPOH paBHOOTCTOUT OT

2 2 _
OCH OpAMHAT U OT OKpyHOCTH X~ + Yy° = 10.
3ameuanne. HamoMHHM, 49TO 3a PaccTOSHUE OT TOUKH A 10 Gurypsl @ NIpUHHMAaeTcs HaUMEHbIIEe U3 PacCTOSHHIT
MEXIY TOUKOi A 1 ToukaMul Gurypsl @.

39. CocTaBuTh ypaBHEHHE M MTOCTPOUTH JIMHUIO, KaXKIash TOUYKAa KOTOPOH paBHOYIajeHa OT
Touku A(2, 4) m ot psimoit y +4 = 0.

40. CocTaBUTh YpaBHEHHE U MOCTPOUTH JIMHHIO, KAK/IAs TOYKA KOTOPOH OTCTOUT OT TOUKH
A(=8, 0) BTpoe nanbliie, 4eM OT Havaia KOOPAUHAT.

41 — 50. JIaHpl KOOpAUHATHI BEPIIUH MUpaMuIbl AjA2AzA,.

Haiitu: 1) mnuny peodpa AjAz; 2) yrou mexay peopamu AjAs u AjAz;  3) yrom Mexay
peopom AjA; u rpansio Aj1AAs;  4) tutomanp rpaHu AjAxAs;  5) o0bem mupamuibl; 6)
ypaBHeHus npsiMmod AjA;  7) ypaBHeHue miockoct AjAAs;  8) ypaBHEHHE BBICOTHI,
OMYIIEHHOH U3 BepuHbI A4 Ha Tpadb AjAAsz. CrenaTh 4epTeK.

i;fzﬁ Ax(X1, Y1, 22) Az (X2, Y2, 22) As(Xs, Y3, Z3) As(Xa, Ya, 24)
41 52,7 7,-6,-9 —7,-6,3 1,-5,2
42 -2,-5,-1 -6,-7,9 4,-5,1 2,1,4
43 -6,-3,-5 51,7 3,5 -1 4,-2,9
44 7,4,2 -5,3,-9 1,-53 7,-9,1
45 -8,2,7 3,-5,9 2,4, -6 4,6,-5
46 4,3,1 2,7,5 —4,-2,4 2,-3,-5
47 9,7, 4 4,3,-1 5,4, 2 3,4,4
48 3,53 -3,2,8 -3,-2,6 7,8,-2
49 4,2,3 -5,-4,2 57,4 6,4, -7
50 —4,-2,-3 2,57 6,3, -1 6,-4,1

51-60. Uznepxku mpousBoactBa 100(m+1) mt. HEKoTOporo ToBapa coctaisitor 300(n+1) pyo,
a 500 mt. — 600(n+1) py6. Onpenenuth u3aepkKu npousBozcTtBa npu 400(n+1) mr. npu
YCIIOBHH, YTO (YHKITUS U3JIEPKEK JTHMHEWHA. (3HAYSHHUsI N ¥ M CTYACHT OepeT B COOTBETCTBUH C
HOMEPOM 3a4eTHOM KHIKKHU: n — mocienHsas uudpa B HOMepe, m — MNpeanocineanss uudpa B
HOMEDE).

Tecr

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

Bonpoc Ne 2: YpaBHeHue mII0CKOCTH, TPOXOAIIEH Yepe3 TOUKy A (—1,—1;—1) u ock OX, umeer

BU/L...
BapuanTel 0TBeTOB: (BBIOEpUTE OJMH MPABUIIBHBIA OTBET, BpeMs 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 NIPSIMOM C YTIIOBBIM KO3 (pHUIIIEHTOM 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: (YKa)XHT€ COOTBETCTBHS, BpEMs 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: (BBIOCpHUTE OAMH NMPABHIBHBINA OTBET, BpeMsi 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).

3.1.2 Bropoii cemecTp

Pacuerno-rpaduyeckas padora

1 — 10. HaiiTu npeaesbl GyHKIMIA, He MOJb3YsICh PaBuJioM JlonuraJis.

2%% —5x+3
4

1. a)lim
X—0 3

. AXZ+4-2
B) lMm ——;
X=0\/x? +16 -4
2. a) lim — 3’“;1
x> x3 —5x2 + 4x
. A2X+T7-5
B) lim ———;
Xx—9 3—\/;
2
X—o 2% 4+ 3X
x3 =27
) lim

x—>3 \/_ x

2x-13
7

4. a) lim
x>0 x7 —3x5 +4x

. Ax+20-4
B) lim ————;

x>-4  x3 464

3_
5. a) lim — X —°L .
x— 3x2 — 4 +12
. A9+Xx-3.
B)Mn—j;——ﬂ
=0 X%+ X
5 3
6. a) Mn—gi—li—
x>0 42 +3x 6

B) lim

—2x2+2x,

g2
7. a) lim 2;(—3)(;
x—0 X% —16

) i 2-x_.
M ———

X—>4\/6x+ -5
2x3—3x+1_

8. a) lim : > :
X—0 X7 4+ 6X° — X

X—>0\/5—x—\/5+x ’

X
6) “m[Z—ij :
x—oo\ 5 —3x
cos? X — cos? 2x

r) lim 5 ;

x—0 X

2X
6) lim (4x—1) ;
x—o\ 4X +1

COS 2X —COS4X

r) lim :
x—0 3)(2
0) Ilm(1 Xj :
x—oo\ 2 — X
. COS5X —cos X
r) |Im—2;
x—0 4x
-2X
5) lim (3x+4] ;
X—>00 3X
M lim 1—smx2;

x—>7[(72' j
2| ——X
2
-X
6) Ilm[zx_lj
x—oo\ 2X + 4

X
r) lim——
x—0Sin X +Sin 7x

6) lim [1+ 2xj_

x—o\ 3+ 2X

. 1-cos4x
r) lim=———,

x—0 X-Sin X

)
5 -+ e
ul

X+1
6) lim 33X+ 4)
x—o\ IX+5

6) lim

X—>0
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\/1+x2 -1

B) lim ————;
x>0 x3 4+ x2

2_
X—0 X° +2X° +5
2_
p) lim—X_ =3 .

x>1/8+Xx -3

3,2
10. a) lim w;
Xx=© 10Xx“ +3x+1

11 - 20. HaiiTu npon3BoaHbIE

11.a)y=4\/x3+3x— >

\/x2+2x2+8

B) y= ln(sin(Sx2 +7x+ 1»;
Yo
X

12.2) x> V53> +7;

2
B) y = arctge™ '

n) arctg S5x+y.

) x? —3y+arccos y.

3
13. a) y=x-1,21+—x;
x“+3x+7
B) y=arcsin\/1—5x2;

n) y-1gx :cos(x—2y2).
3+9x

14.2) y=——2 2% -
V1-5x+7x
B) y=x3-1n(x2+3x+8);
x X
2
15. a) y=ﬂx_+1);
x—1
3
X
B) y=—"1— ,
x“+x+9
) ex—l)‘(ey—1)=5
16.a) y= 2 7.
X3 +1

_ COS X —C0S° X
r) lim SO8XZCOS"X.
x—0 5x 2

X—2
5) Iim( 3 j :
x—o\ 3X + 2

1—coS5X

r) lim
x—>0  2x2

4x-1

6) lim (3X + 2] ;
x—o\ 3X—1

oS 4X —c0s> 4x |

lim
K x—0 3x2/7

JAHHBIX QYyHKIUIA.

6) (efgx + 5)3 ;

r) (x3 +3x+1)x3+2 ;

6) :5-si;1x;
COS X
r) v = (i)
2
6) y= ;c+3 1
tg*(2x+1)

2
r) y:xlnx ’

0) y:sinx2 X’ -cosxz;

r) y=(nx)*";

. 2.3

sin“ x

6) y= 3
2+3-cos

Inx?.

r) v = (arctgx) ;

0) y = arccos

x .
1e1—x2
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B) x° +y° —5x% =0; r)y=(x2+1y3_l;
o) y Z%-th(xz +1)+ ln(cos(x2 +1)).

3

17.2) X 6) y=51g"(x* +3)
I-x
2
B) y:7arctg(x2+l); F) yI(Sile)x ;
1) y2x=ey/(x2+l).
2 si
18.2) y=5vVxl +6x° —5x71: 6) y=In |-
2+sinx
3
B) y=arctg(tg3x2); r) y:(cosx)ln(x +1);
1) x—y2+c0sx+siny+x3=0.
19. a) y:4-\/x3+6x2+)f2 ; 0) y:7x-67x2 +x;
1 3
g y= i, 0 y=(eos)”
x? +1
2
1) ln(x+y)=arctg—.
y
20. a) y=\/x3+3+3\/x2+4; 0) y=é~tg5x—tg2x+x;
— 2
B) y=arctg 3 )SC; r) yz(sinx)lnx ;
2 2
n) x“—y+e’ -arctgx=0.
dy d?
21 — 30. Haiitn & ) | £y I PyHKUMIA:
dx  dx?
:
21,&))}: 2)C 51 6) x:COS?
o y=t+sint>
_ 3
22. a) lnctg(x2+1); 0) x—t7+7t_
y=t"+7t
4 x=t—sint
23.a) y=x"-Inx; 0) .
y=t—cost
—4.00¢3
24.a) y=x’-arcigx; 0) x=4 coszt.
y=3-sin“t
_ Lt
25.a)y=x3~arccosx3; 0) r=e 5
y =cost
=7-cost
26. a) y=e'e). 6) {x >
y=4-sin’¢
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2,23
27.a) y=e>*-cos(3x); 6) x—3t2 a
y=4t

_ _ 7
28.a) y=e ** -sinx; 0) x—12§ L
y=4t

5) {x =t +In(zgt)

29.2) y=x-Vl+x*; .
) y=x ¥ y =t—In(cost)

x=t-Int
_ 2 X
30.a) y=x°-e™"; 0) yzl. 2.1
2 2

KonTtpoabnas padora

1 — 10. Haiitu a) dy; 0) 3HauyeHue f (x) npu x=xy+Ax, HCHOJIb3Ys NOHATHE
au¢pdepeHurana GyHKUHHU.

1. a) y:z’C;l; 6) 3/1,003 .
x“+3x+1
2.a) y:lnx+\/x2+a ; 0) arctgl1,001.
3.a) y=arcsin§; 0) V122 .
4.a) y=x-arctgx, 0) c0s59°.
5.a) y=x~-cos(3x); 6) 147" .
6. a) y=x-ln‘x2+3x+l‘; 6) 39 .
7.a) y = cos(In(x+1)) 6) sin31".
8. a) y=—.In*—1; 6) ¥/33.
2 |x+1
9. a) y:arccosl; 0) V7.
X
Inx o
10.a) y=—; 0) cos6l .
TT

11 — 20. Haiitu HamGosbllee ¥ HaHMMeHbIIee 3HAYeHUs QYHKUUH V= f (x) Ha
orpeske [a,b).

11. f(x)=x*-18x* +4 Ha [-1, 4].
12. f(x)=x+2-cosx Ha 0,%]
13. f(x):%+ln(cosx) Ha :0, %}
14, f(x)=x"-8-x" +4 ma [-1,3].
15. f(x)=x—In(sinx) Ha _%,%}

w
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16. f(x)zx/g-x+2.sinx Ha —Z,Z]

L 272
17. f(x)=x*-50x%+4 Ha [—1, 6].
18. f(x):2x—sinx Ha | 0, %}
19. f(x)=x*—4x> +4x* +7 na [1, 3].

20. f(x)=x*-18x% +1 ma [-1, 5].

21 — 30. BbryMcaIuTh npeeabl, HCNOJb3ys NpaBuio JlonuraJis.

a) fim 2~ 6) fim (x+27)"".
x_)()x—Sll'lx X—>00
22.a) [im x-sin(3/x), 6) lim ¥1-2x .
X—>0 x—0
1 X . ctgx
23.3) lim| —-— 6) lim (1—sin2x)"%*,
24. a) lim (1—cos 2x)-ctg4x, 6) lim (1+3/x)*.
x—0 X—>00
In x o
25.a _ 0) |
) !(ILnol+2In(sm x)' ) )I(ITO( j
26.2) fim (1-e2*)-ctox, 6) lim (Inx)"*.
x—0 X—>00
oefa1 . sinx
27.2) lim — 6) lim (ctgx)*"™.
x—0 SIN 3x x—0
/
28. ) fim (x-Inx), 6) lim (1—ex)1 ”
x—0 X—>00
. 1 1 L X
29.a) lim ——— |, 0) lim vx.
x—0\ X-SINX X X—>00
. 1-2sinx X+2
30.a) lim ——. 0) Ilm( j :
x—zle COS3X X—>00 —2

31 — 40. UccaenoBath MeToaaMu AudepeHIHATBLHOT0 HCYHUCIeHUS (PYHKIHUIO
y= f(x) U, HCIOJIB3YSl Pe3yJIbTAThI HCC/IeI0BAHUS, IOCTPOUTH ee rpauk.

31.a) y:((::;;z 0) y=x/§-lnx.

32. a) y:&' o) y=x-eX.

33. a) y:X22_+X5. 6) y=(2—x)-In(2—x).
34. a) y:%. 6) y=(x+2)-e:*

35. a) y:%. 6) y=x-e%/2,
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36. a) y=X3_1. 6) y=x—In(1+x).
4x-12 In(x +3)
a)y (x_2) )Y 13
X% +1 1+X
38. = . 6) y=In=—"=.
2y 2X+3 )Y n1—x
3
39. a) yzg_—xzz. 6) y=x-e'%.
+ X
3
40.2) y = (r+2)” 6) y:ln(x2+4).

Tect

X

Bompoc Ne 1: [IpousBoanas yactHoro 2x—1 paBHa ...
BapuanTtsl 0TBETOB: (BBIOEpUTE OJIUH MPABUIBHBINA OTBET, BPEMS 2 MUH)

X : e 451
- — 2 2
1. 2x-1 2. (2x-1)° 3 (2x-1) 4 (2x-1)
Bompoc Ne 2: 3nauenne npon3soauoii dyrkumn y = X -e2* B 1ouke * = "1 papmo...

Bonpoc Ne 3: Vkaxure Bup rpaduka GyHKIUY, TSI KOTOPOH Ha BCEM OTpPE3Ke [a;b]

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

OJTHOBPEMEHHO BBITIOIHSIOTCS YCIOBUS
BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBHBIA OTBET, BPEMS 2 MUH)

Bompoc Ne 4: Jlan rpaduk pyHkumnu y=17r (x) . \

Torna BepHBI yTBEpKIAEHHUS ... BapuaHnThl 0TBETOB: (BBIOEPUTE HECKOIBKO MPABUIBHBIX
OTBETOB, BPEMsI 2 MHH)

1. f”(x) >0 npu + € (ﬂ;l) 2. f”(x) >0 1|
3. J'E)<0 1, x € Ci0)

5. X =0 __ 1ouka neperuda

pu bl (l;m)

4, X=12 L= 4 — TOYKH meperuda

_sindx

y Yot -0
Bompoc Ne 5: 3auenne npomssonuoii pyskmmm /% t1 prouke £ =Y pasro...
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Bormpoc Ne 6: Ha pucynke n3o6paxen rpaduk GyHKIuI y=1) , 3aJJaHHOM Ha UHTEpBaJe
(-3;6)

}-'.i 3
A

N \LI/ .

S x)<0
Toraa 4Kciio UHTEPBAIOB, HA KOTOPBIX , PaBHO ...

3.1.3 Tperuii cemecTp
PacuerHo-rpadguyeckas padora

3agauu 1 — 10. Beruuciute HeonpeaeneHHbIC HHTETPAITBI.

1) a) J.de; 0) Ixzezxdx;
x
x> +x4 -8 x3dx
—dx; T
o [ " e
1-3
2) a) J‘ﬁszdx; 0) Ix3lnxdx;
x2 42 x3dx
B) ———dx; r) :
J(x—l)(xﬂ)2 J\/4—x2
e?* XCOSX , |
3) a mdx 6) J-Smsxdx,
1 x+1+1
dx;
B) J‘x3—xz—x+1x D J.\/x+ —1
tgx
4) a) J‘wdx; 0) J.Sx cos xdx ;
COS~ X
x2+1 dx
B) dx ; r) .
IX(x—l) I3\/(2x+1)2+ 2x+1

5) a) _[ arcsinxdx; 0) jhl(x+\/1+x2 )Jx;

2

I—x
) IEEEL 0 g
6) a) I%@l 6)  [xcos?xd;
& Ix;c+ldx; K I1+<‘C/I§
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Intgx , .
N J-sin2xdx’

3 2
J-(x +x“+x+3 dx:

x+3)(x2 +x+1)

sin x
8) a) —dx
J‘\/1+2cosx

x(x2 +1)

'[(x+1)(x2 +2x+2)

arccos? 2x ,
==

V1—4x2

X +x+1
B) J.4—1dx,

X' —

9) a)

_[ 2% arctg2*

102 1+22x

7x2 -1
2+4x 5

B)

0) Ixarctgz xdx ;

r) j

0) sz sin 2xdx ;

dx

r) &
sz V1+x2
6) jxx/l— x?2 arcsin xdx :

J' dx
Vx +3x
J‘ X arccos x

V1-—x2
dx
L ey s

3agauu 11 — 20. BeruncnuTh omnpeiereHHble HHTETPaibl ¢ TOYHOCTHIO IO IBYX 3HAKOB

IOCJIE 3aIIATOM:
NE}

11) a) '[x3\/1 +x%dx ;
0

/2
12) a) J‘sinxcoszxdx;

xdx

13) )j

Sdx |

14) )j

-3
dx
15) a) |—.,
'([\/25 +3x

2
16) a)J‘ x3dx

0\/X4+4 ’

b)'[1+\/_ '

\/—dx
b)J\/}—1

1
b) J.\ll—xzdx.
0

/2
b) J~ cos xdx
4 ++/sinx
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5
1+lnx xdx
ma = s
X dx
18 : b) | ——.
) )'[ '[1+V2x+1
/2 7/3 dx
19) a) ; b)
J/.41 cos? x 2'/[3\/2+3x

1 7
dx
20) a) [x3v4+5x%dx; b) 22
‘([ ‘[Vx-i—Z

Zagaun 21 — 30. Berumcnuth NpHONMKEHHO 3HAYCHHE OIPENEIICHHOTO HWHTErpaia
b

I f(x)dx c nomompto Gopmynsl CuMIcoHa, pa3OUB OTPe30K MHTErpupoBaHus Ha 10 ydacteil.

a
Bce Bruncnenus MMPOU3BOAUTH C OKPYITICHUCM N0 TPETHEro ACCATUIHOI'O 3HAKA.

1,8 1,2 1,4
’ dx ¢ dx 1 dx
21) | —,22) - 23) [ = 24 [ 22—,
0:[8\/2x2+1 J\jx +3 0.!‘2\/)624-1 0-!‘4\/2)624-3
25) J 1].2L- 27) 1:[6L- 28) 3j‘5L.
\/3X - 0’2\/X2+3’ 0,6V2x2+1’ 2’5\/)C2—1,
1,5 1.8
20) dx . 30) dx

0.!.5\/)(24-2 0"[ng2+4.

3amauu 31 — 40. Beraucinurs Heco6CTBeHHLIITI MHTErpaj Win ,Z[OKa3aTB €ro pacXoguMOCTb.

1 e+l 2x+5

31) . — v 32) _j 33) jmdx;
34) J- 2x —5x+7 3%) J‘xlnx. 36) '[xln x.

37) Txedx; 38) j ln(x ) g

) { e

KourpoJubHas padora
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3amaum 1 — 10. Jlana ¢pynkuus z = f(x, y). [loka3are, 4TO BBIIOIHAETCS TOXKACCTBO.

y 1 0z 1 0z =z
1) Z=—x, nMoKa3aTh: —-—+—-—=—-.
(xz_yz) x Ox y oy y
2
y . 5 Oz 0z 4
2) z ==—+arcsin(xy), MmoKaszarh: x< -— —xy-—+ y~ =0.
) . (x) o VY
2 2
3)z= In(X2 +y2 + 2x+ 1), [IOKa3aTh: a—ZZJra—zZ:O.
ox~ oy
0%z 0%z 2
4 Z:exy, [OKa3aTh: X2 -2 +y2 2= 42x2=0
) ox? xy@x@y Y oy? V
2 2
5)z=In(x+ e¢77), [IOKa3aTh: @-E—@on.
Ox Ox0y Oy Ox?2
2
6) z= ﬁ, IOKAa3aTh: X - 07z —%=O.
oxoy 0oy
0%z 0z
Nz= xV, nokasarp: y-——=(1+ylnx) - —.
) s (1+ylnx) ™
2 2 2
8)z=xe’'*, II0Ka3aTh: X2 ~£+2xy~ 0’z +y2 -2=0.

ox? Ox0y oy?
2

. 0“z 0%z
9) z = sin(x + ay), HoKa3arh: — = g2 ——
)2 = sin(x + ay) PR

0%z _ oz
oy Oy

Bagaum 11 — 20. Jausr ¢ynkuust z = f(X, y) u touku A(Xo, Yo) U B(x1, y1). TpeOyercs:  a)
BBIUHMCIIUTH 3HaUeHHE Z; GYHKIMH B TOUKE B; 0) BEIYUCIUTH MPUOIIKEHHOE 3HAYCHUE El byHKIIH

10) z = cosy + (y — X)siny, nokazats: (x—y)

B Touke B, ucxons u3 3HaueHus Zg QpyHKUMU B TOUKe A, 3aMEHUB NpuUpalleHue (QyHKIUU Mpu
nepexojie OT TOYKH A K Touke B nuddepeHnyanoM, U OLEHUTh B MPOLEHTaX OTHOCHUTEIILHYIO
HOTPEIIHOCTh, BO3HUKAIOLIYIO IIPU 3aMeHe NpHpauieHus QyHkuuu ee auddepeHumanom; B)
COCTaBUTh YPaBHEHHUE KacaTesIbHOM IIOCKOCTH K moBepxHocTH Z = f(X, Y) B Touke C(xo, Vo, Zo).

11) z=x +xy +)% A1, 2), B(1,02; 1,96).
12) 2=3°%—xy+x+y, AL, 3), B(1,06; 2,92).
13)  z=x"+3xy—6x, A4, 1), B(3,96; 1,03).
14) Z=x%—y*+6x + 3y, A2, 3), B(2,02; 2,97).
15) 7= X+ 2xy + 3%, A2, 1), B(1,96; 1,04).
16) z=x+ 7 +2x +y—1, A2, 4), B(1,98; 3,91).
17) 2= 3%+ 2)° —xy, A(-1, 3), B(-0,98; 2,97).
18) z=x2—1% +5x + 4y, A3, 2), B(3,02; 1,98).
19) z=2xy + 3> - 5x, A3, 4), B(3,04, 3,95).
20) z=xp+2°-2x A1, 2), B(0,97; 2,03).
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3amaum 21 — 30. Haiitn HaumeHbiiee u HauOombmiee 3HaueHus Gpynkumu Z = f(x, y) B
3aMKHyTOM oOsactu D, 3amanHol cucteMoi HepaBeHCTB. ClenaTh YepTexK.

21) z=x* +1° — 9xy + 27, 0<x<3, 0<y<3.

22) 7 =%+ 2y +1, x>0, y> 0, x+y<3.
23) 2=3-2¢ —xy—y% x<1, y>0, y<.x.

24) 7=x*+ 3% —x—y, x>1, y>-1, x+y<1.
25) 7 = x? + 2xy + 2)°, 1<x<1, 0<y<2.

26) 7 =5x° — 3xy +y° + 4, x>-1, y>-1, x+y<l.
27) 7 =10 + 2xy — x%, 0<y<4—x%
28)Z:X2+2xy—y2+4x, x<0, y<0, x+y+22>0.
29) z=x* +xy—2, 4% —y<0, y<4.

30) z=x*+xy -1<.x<1, 0<y<3.

Bagaun 31 — 40. laus pynxums 2 = f(x, y), Touka 4(xo, yo) 1 BekTop a . Haiitu:
a)grad z B Touke A; 6) IPOU3BOIHYIO B TOUYKE A 10 HAIPABIEHUIO BEKTOPA d .

31) z=x"—xy +)% AL, 1), a=2i-].
32) 7= 2%+ 3xy + 57, A2, 1), =30 -4;.
33) z = In(x* + 3x9), A(L, 1), a=30+2].
34) 7=In(Gx%+ 49, AL, 1), a=2i —j.
35) z=5x° + 6xy, A2, 1), a=i+2j.
36) z = arctg(xy®), A2, 3), a=4i —-3].
37) z = arcsin(xly), AL, 2), a =5 -12].
38) 7= In(3x%+ 49, A(1, 3), a=20 .
39) z=3"+ 247, A(-1, 2), a=4i -3].
40) z = 3x%y%+ 5y, A(L, 1), a=2i+].

3agaum 41 — 50. DxcnepuMeEHTaIBHO MOTYYEHBI MIATh 3HAYCHUI UCKOMOH QyHKIIMH ~ y =
f(x) mpu nsATH 3HAYEHHSX apryMeHTa, KOTOpbIE MpPEACTaBICHbl B Tabimie. MeTomoM
HAMMEHBIIHNX KBapaToB HalTH QyHKimio Yy = f(X) B Buge y = ax + b.

1 2 3 4 o)

x x 1] 23] 4]5
M a3 sa 38 18123 %Y [V [39 49 [34 ] 1419
o * | t]2]3]a][s5], [x[1[2[s[4]s

5 [ 45 [ 55 ] 40 | 20 | 25 > 152162472732

x 1 1] 2 ]3] 4]5 x| 1] 2 ]3] 4]5
¥ Ta7 (574222 271% [ 5565 5030]35

x | 1123 4]5 x | 112 ]3] 4]5
M) T T29 (59 a4 (24291 [ [57 67 52|32] 39

x| 1] 2 ]3] 4]5 x| 1] 2 ]3] 4]5
D) T Ts1 61262631 [y [59[69 5434309

Tect
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at

2 o
Bompoc Ne 1: UnTerpan “#°+2 paBeH ... BapuaHnTbl 0OTBETOB: (BBIOCPUTE OAMH MPABHIHHBIN
OTBET, BPEMSI 2 MUH)

1/2

1 1
[r@dx=-2  [2f(x)dx=3, [27(x)ax
Bomnpoc 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 BULY ...

I(4x3 - 2x)nx dx

Bompoc Ne 4: Ecniu B HeoIpeieIEHHOM UHTETpajie , IPUMEHSIST METOJL

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

x+1

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

npocTedMX Ipobeit ¢ HeolpeneIeHHbIMU K03 (pUIiueHTamu. ..

j(9v§—8x+3)dx

Bompoc Ne 6: OnpeneneHHblil nHTErpan paBeH...

-l[czrcfg 2yl

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

Bompoc Ne 207: ITnomane ¢purypsl, 1300pakeHHON Ha PUCYHKE, ONIPEAEIIAETCS UHTETPATIOM. ..
yA

3l y=-2x2+3

j 1 —
Lol 1l X

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

3.2 3aganus I NPOMEKYTOYHOM aTTecTalluu
KoHTpobHbIE BONMPOCHI K IK3aMEHY

1. [eiictButenpHas (yHKUMA N JeHCTBUTENbHBIX MepeMeHHbIX. [Ipumepsl. OOnactb
omnpenenenusi. MHoxxecTBO 3HaueHui. ['paduk. JIMHUN 1 TOBEPXHOCTH YPOBHHI.

2. IIpenen n nenpepsiBHOCcTh OHII B TOuke. HenpepsiBHOoCcTs PHIT B 0651acTH.

3. Yacrasie nmponsBoanbie OHIT 1 X reoMeTpruecKuii CMBICI.

4.  JluddepeHuupyeMocTb OHIL. HeoGxoaumoe u JOCTaTOYHOE yCIIOBUE
nudPepeHITpPYyEMOCTH.

5. Tonuwit mudpdepenuman OHIL. Ilpumenenne auddepeHnnana B HPUOTUIKEHHBIX
BBIUMCIICHUSIX.

6. IIpousBoanbie cnoxxHoi pynkuuu. MaBapuanTHoCTh GopMbl tuddhepeHnuana.
[TpousBoaHble U AU PepeHInanbl BEICIIUX MOPSIKOB.
8. Teopema o cMelIaHHBIX TPOU3BOIHBIX.

~
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9. ®opwmyna Teiinopa.

10. Dkcrpemym OHII. Heobxoaumoe 1 10CTaTOUYHOE YCIOBHE CYIIECTBOBAHUS IKCTPEMyMa.

11. VcnosHsblil 3kcTpeMyM. MeTo1 HEOIpeIEIEHHBIX MHOXKUTENEHN Jlarpanxka.

12. HauGonplee 1 HauMeHblIIee 3HaYeHne (YHKIIMHM B 3aMKHYTOH 00J1acTH.

13. IlepBooOpa3znasi (GyHKIMM H  HeompeaeneHHbId uHTerpaid. (OCHOBHBIE CBOMCTBa
HeolpeeNIeHHOro nHTerpaia. Tabaua HeonpeIeIeHHbIX HHTErPaIoB.

14. OcHoOBHBIE METO/Ibl UHTEIPUPOBAHUS (MHTETPUPOBAHUE 10 YACTSAM U 3aMEHON [IEPEMEHHOM).

15. WuTerpupoBanue MpOCTEUIINX PAIIMOHATBHBIX IPOOEH.

16. WuTterpupoBanue qpoOHO-palMOHATBHBIX ()YHKITHA.

17. WuTerpupoBanue HppaiMoOHAIbHBIX (DYHKITHIA.

18. MuTerpupoBaHue TPUTOHOMETPUUYECKUX (QYHKIIUH.

19. Omnpenenennbrit uaTErpai. OCHOBHBIC CBOMCTBA U T€OMETPUUECKHUI CMBICI.

20. OcHoBHBIE TeopeMbl 00 onpeneneHHoM uHTerpaie. @opmyna Hetorona-Jleiioauma.

21. T'eomeTpuueckre U YKOHOMUYECKUE MPUIIOKEHUS OIPEIeTICHHOI0 HHTErpaa.

22. HecoOcTBeHHBIE HMHTErpajibl NEpBOTO W BTOPOro poxaa. lIpu3Hakum CXOAUMOCTH U
PacxoAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Tunoswle JK3aMeHalMOHHbIE 322U

1. Haiitu obGnacts onpenenenus QyHKIUU:
a) z=w/3—x2—y2 , 0) u:\/x2+y2—9z2 -9.
2

2. Haiiti u mocTpouTs: a) TMHUU YPOBHS PYHKIUU Z = X2 — y©,

6) noBepxHOCTH ypoBHs QyHKuMA U =X2/4+y?/9—7.
3. Haiiti momusiii iuddepennman GpyHkuuu:

a) z =arccos Y., 6) U =In(y2 —3e X +sin® z).
X
4. BpuucIuTh NPUOIUKEHHO C TOMOIIBI0 TuddepeHnrana GyHKINH:
1
a) (1L2)%,/89, 6) ((1,2)3 +(2,2)2)1 .
5. Haiitu yacTHbBIE MPON3BOAHBIE CIIOKHON (PYHKIINH:
a) Zz=~u+v—-2,TIe u :In\/@, v=x'y, 6) z=tg(x/y), rme x=uv , y:u2 —v2.

6. Haiitu yacTHBIC TPOU3BOIHBIE (PYHKITUH, 33 JAHHON HESBHO:

2,.,,2
a) XC+y3+23-3xyz=4,6) XV +In(C+23)-xyz =0, Xx=U+V, y=uv.
7. Haiitu TpaauMeHT, NMPOW3BOJIHYIO MO HampaBieHWIO BekTtopa a=4{l 2, —1}, ypaBHeHue

KacaTeJbHON TNIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH S :
a) z =x? +y2 —3xy —X+Yy+2,BT0uke My(2,10),
6) X2 +2yz —yz2 +3y—7xz2+20=0, B Touke M(1, 2,3).
8. Haiit 9acTHBIC MPOU3BOIHBIC BTOPOTO TOPSIKA:
a) Z= cos(3x2 - y3), 6) u=(x2+2%)""Y, B) x2+2y2-2xy+2%-2-20=0.
9. MHccrnenoBaTh QyHKIIUN HA SKCTPEMYM:
a) z =—x? —y+x\/§+6x+3, o) u = 4x? +y2 +622 —2Xy +6xz -6z,
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%+z%=14,
B) U=XYyZ, X+Yy+2=3, Xy+Xxz=2.
11. Haiiti HanbonpInee 1 HaMMeHbIIIee 3HaUeHNs QYHKINN B 3aMKHYTOH o6macTi 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 UHTETPAJIBI:

2) IX_COZSde; 6) J'(x2+2)eX/2dx;
sin“ x
)f ~40x-8 | )Ix3+6x2+13x+6
X(X +4)(x — a (x-2)(x+2)3
sin x 3tg x—1
; ———dx;
) J.5+35|nx ") '[tg 2y +5

H)J- 42— X —~/X+2

2
dx; ™) [————dx; =
(VWX +2 + 42 x)(x+2)? o JJg_XZ "

42

dx; x)

X+y-1<0;

X
j\/_(x+1) . K Iﬁdx

dx ;

J~2X +3x% +3X+2
(X% + X +1)(x? +1)

K) J‘sin4 3xcos* 3xdx ;

g



Jlucr perucrpanuu usmenenui k PI1JI

Howmep npoTokona 3acenanus kadenpsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KomnuectBo
CTpaHMI]
A3MEHEHUS

IMoamuce
paspaboTunka

PIIJT
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