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1 BBenenue

Pabouas nporpamma nucuuruinabl «MaTeMaTHKay COCTaBlIeHA B COOTBETCTBUH C TPEOOBAaHUSIMU
benepanbHOr0O TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO cTaHaapTa, yrBepxkaeHHoro 28.02.2018 No
143, u ocHOBHOM nIpoeccroHanbHO 00pa30BaTeILHON MPOrpaMMbl TOATOTOBKH « T erioBbIe
AIIEKTPUYECKUE CTaHLMW 110 HarpasieHuto 13.03.01 "TemnosHepreruka u TEIIOTEXHUKA' .

O6o6mennas TtpynoBas ¢yHknus: Td 3.1.1 Heobxomumple 3HaHUsA: OCHOBBI
TEIJIOMEXAHUKH, HIEKTPOTEXHUKU, THAPABIIUKH.

3agaun v pa3BUTHE HaBBIKOB MAaTEMAaTUYECKOI'0 MBIIIUICHUS CTYAECHTOB;

AUCHUIIIINHBI v/ OBNaJIeHUE METO/IOB UCCIEIOBAHUS U pelenus MaTeMaTUYeCKUX 3aa4;

v BEIpa0OTKa Yy CTYICHTOB YMCHHS CAaMOCTOSTEIBHO pacIIUpsITh CBOU
MAaTEMAaTHYCCKUC 3HAHUA,

\/ pa3BI/ITI/Ie HABBIKOB HCIIOJIB30BAHUA MATCMATHYCCKUX METOAOB U OCHOB
MATEMATHYCCKOT'O MOIICJII/IpOBaHI/IH B HpaKTquCKOﬁ ACATCIIBHOCTU

OcHoBHbIE Jluneiinas anreOpa ¥ aHaIUTHYECKas TEOMETPHS.
pasneinbl / TeMbI Huddepenunansnoe ucuucneHre GyHKINU OTHON EPEMEHHOIA.
AUCIUIIINHBL Huddepenunansnoe ucuucienre GyHKINNH HECKOJIBKUX ITEPEMEHHBIX.

NurerpanbHoe McuncieHne GyHKIUU ofHOH nepemeHHol. [IuddepenunanpHbie
ypaBHeHus. Psanbl.

2 IlepeyeHb NIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MO JUCHUIINHE (MOY.T10),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJ1bTATAMM 00pa30BaTeIbHOIl MPOrpaMMBbl

[Tportecc w3ydeHUs AWCHMILIUHBI «Maremaruka» HampaBieH Ha (QopMUpoBaHUE
cnenyromux komrereHiii B coorBerctBuM ¢ PI'OC BO u ocHOBHOHM 00pa3zoBaTelbHOMN
nporpaMmmoii (tabnuua 1):

Tabmuua 1 — KomnereHuy u miiaHupyeMble pe3yiabTaThl 00y4eHHs MO JUCLUIUINHE

Konx n HamMmeHOBaHMe Nuaukatopel JOCTUKEHUS
KOMIIETECHIUHU

OIIK-2. CriocobOeH mpuMeHSITh OIIK-2.1. 3HaeT TeOpEeTUIECKIE OCHOBBI €CTECTBEHHOHAYYHBIX
COOTBETCTBYIOLIUH (PU3UKO- 1 OOIICUHKCHEPHBIX JTUCIUILTUH
MareMatuyeckui anmnapar, Meroasl | OIIK-2.2. YMeeTr npuMeHsATh METOAbI aHAINU3a U
aHajgn3a u MOJICTTUPOBAHMSI, MOJICIIUPOBAHUS, TEOPETHUECKOTO U AKCIIEPUMEHTAIBHOTO
TEOPETHIECKOTO U MCCJICIOBAHUS TIPU PEIICHUH TPOGECCUOHAIBHBIX 3a1au
9KCIIEPUMEHTAIBHOTO OIIK-2.3. Brageet HaBBIKaMH TEOPETHYECKOTO U
WCCIIEIOBAHUS TIPH PEIICHUH SKCIIEPUMEHTAIIEHOTO MCCIEIOBAHUS
npodecCHOHANBHBIX 33/au.

3 MecTo IMCHUILUIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPorpaMMbl

Hucrumnaa «MaTteMatuka» u3ydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

JlucruiuinHa BXOJUT B cocTaB Onoka 1 «/lucuuriuHbl (MOIYJIH)» B OTHOCUTCS K
0a30BOM YaCTH .

JIJis OCBOEHUS TUCIUTUTHHBI HEOOXOIMMBI 3HAHUS, YMEHUS M HABBIKU COPMHUPOBAHHBIC
Opy WM3YYCHHH IIKOJIBHOTO Kypca MaTeMaTHKH, B YacTHOCTH, AucuuivinH "T'eomerpusa" wu
"Anrebpa u Hayana aHanu3za'.




3HaHUs, YMEHUS U HABBIKH, C(OOPMHUPOBAHHBIC MPHU M3YYECHUU AUCIUILUIUHBI «MaTemMaTuka,
OyayT BocTpeOOBaHBI MPU HM3YYCHHH TOCICAYIOMMX TUCHHUIUINH: «Teopusi BEpOsSTHOCTEH H
MaTeMaTHYeCKasl CTAaTHCTHKAY, «Du3nuKay.

JucumiuimHa «MareMaTuka» YacTHYHO peanusyercs B (GopMe  MPaKTHYECKOU
noarotoBku. IIpakTudeckass MOATOTOBKA OPraHMU3YeTCS IYTEM BBIMOJTHCHHS MPAKTUYCCKHIX
paboT, BBEITIOJIHEHHS pacy€THO-TpaduIecKor paboThI.

4 O0beM TMCUMILUTHHBI (MOYJIsI) B 3a4€THBIX eIHHUIAX ¢ YKA3aHHEM KOJIHYeCcTBa
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasaresieM (Mo BUAAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEJILHYIO padoTy
00yYarIuXCcs

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

IPECTaBICHO B TabmuIe 2.

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

Bcero
O0BeEM QUCIHATUTHHEI aKageMUYEeCKNX
4acoB
OO0m1ast TpyA0€MKOCTh AUCITUTUIHHBI 432
KonrakTHas ayquropHasi padota o0y4aommxcs ¢ npenoaasareseM (1o 192

BH/JaM Y4eOHBIX 3aHATHIi), BCEro

B ToM uucie:

3aHATHA JIEKIMOHHOI0 THIA (JIEKLUU U UHbIE YUEOHBIE 3aHSTHS,
npeaycMaTpuBarollye NPeuMYyIIeCTBEHHYIO epeiady yueOHoH 96
MH(pOpMallMU Ne1arorn4ecKUMH pabOTHUKAMU )

3aHSITHS] CEMHMHAPCKOI0 TUMNA (CEMUHAPBI, TPAKTHUECKUE 3aHATHUSA,
MPaKTUKYMBI, JIJA0OPATOPHBIE Pa0OTHI, KOJUIOKBUYMbI U UHBIC AaHAJIOTMYHbIE 96
3aHATHUSA)

CamocrosiTe/ibHasi padoTa 00yualouUXcsl U KOHTAKTHAas padora,
BKITIOUAIOII[as TPYIIIIOBbIE KOHCYIbTAIlUU, HHIUBUAYATbHYIO paboTy
06y‘~IaIOHII/IXC$I C IperogaBaTciiiMu (B TOM YHUCJIC MHAWNBUAYAJIbHBIC

. o 205
KOHCYJIbTAIIMH); B3aUMOJICHCTBUE B 3JICKTPOHHOM WH(POPMAIIMOHHO-
00pa3oBaTeNbHOM CcpeJie By3a
[TpomexyTouHas aTTecTanus 00yIarOIUXCs — 35

3a4eT ¢ OIECHKOI, 3a4eT ¢ OICHKOM, JK3aMeH




5 Copaepikanue THCHUINIMHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM (pa3aejiaM)
€ YKa3aHHEeM OTBeCHHOI0 HA HUX KOJIMYeCTBa aKa/leMUYeCKHX 4YacOB U BUI0B

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)

KonraktHas padora

MPero1aBaTens C
00yJaronuMuCs

JlaGoparopHbie

(mpakTHUYecKue
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. PaHr maTpuisl.
HelictBuga Haj maTpuuaMmu. BeraucieHue onpeaenuTenci.
Haxoxnenue paHra MaTpuibl, OOpPaTHONH  MaTpHUIIBIL.
Martpuibl B 3KOHOMUKE.

17

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. OJHOPOJHBIE CUCTEMbI JUHEMHBIX ypaBHEHUI.
CucreMbl TMHENHBIX YPABHEHUH B DKOHOMHUKE.

17

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. [TonsaTne N-MEpPHOTO €BKIINJI0BA
npocTpaHcTBa. JlefcTBusA Hax BeKkTopaMu. ['eomerpuueckue
npuwioxenus. JIuHelnsle npocTpaHcTBa.  KoopamHatel
BeKTOpa B Oa3uce. BeKTOpbl B 9KOHOMUKE.

13

Tema 1.4. «AHaauTHYeckasi 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 BTOPOroO MOpsi/iKa. AHATUTHYECKAS] TEOMETPHUS
B DKOHOMHKE.

10 10

21

HUTOro
1 cemecTp

32 32

68




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. [lpenen ¢yHkumu npu x —+oo, x — —oo, [Ipexen
¢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.

21

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.

17

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

00yJaronuMucs
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HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

KonTtaktHas pabora
MIPETIoIaBaTes C
00yJaronuMucs

JlaboparopHsble

(mpakTuyeckue
3aHITHS

CemuHapckue
3aHITHSA)

Jlexuun

CPC

Komm. [IpaBuno Jlonuras. [IpousBogHsbIe u
muddepennyansl BeicuX nopsakoB. Dopmyiel Telnopa u
Maknopena. @opmynsl  MakiopeHa It OCHOBHBIX
3JIEMEHTAPHBIX ()YHKITHH.

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.

17

uToro
2 cemecTp

32 32

68

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.

10

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.




HanmenoBanmne pasaciioB, TEM U COACPIKAHUEC MaTCpUaia

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

KonraktHas padora
IpenojaBaTess ¢

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.

10

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 PAaLMOHANBHBIX Jpobeil. MHTerpupoBaHue
NPAaBWIBHBIX U HENPaBWIbHBIX pallMOHANbHBIX JpOOEi.
[Tpumepsl. MHTerpupoBaHne HUppanMOHATIBHBIX (DYHKIHIA.
WHTterpupoBanue TPUTOHOMETPUYECKUX (GyHKIMIHA.
WuTterpupoBanue pa3Hbix GyHKIMA. [Ipumeps.

21

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 HHTerpayioB. OmnpeneneHHblil UHTerpal B
HYKOHOMUKE.

13

Tema 3.6 «OObIkHOBeHHbIe AuddepeHnHANBHBIC
ypaBHeHus». OCHOBHBIE MOHSATUS W OMNpeNeNeHus. 3aaaya
Komm s ypaBHEHHHI NEpBOro MOpsAKa. YpaBHEHHUS C
paznensomuMucs — nepeMeHHbIMU.  Jluddepennumanbubie
ypaBHEHUs 1-rO TmopsAKa: JIMHEWHBIE, OJHOPOJHBIE, B
noJHbIX auddepennnanax, bepuymm. YpaBHeHUs BBICIINX
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Bunpl yaeOHO# paboTHI,
BKJIIOYAsi CAMOCTOSATEIbHYIO
paboty oOydJaronuxcs u
TPYJOEMKOCTb (B yacax)

KonraktHas padora
IpenojaBaTess ¢

HaI/IMeHOBaHI/Ie Pa3aciion, TCM U COI[ep)KaHI/IC MaTtcpurajia O6yanOHlHMHCH
o = 2
=2 | 2 CPC
¥ a,
o O B
g E w B =
5 |28 F &2
= = oM E o =
Z b= < R ta) X
0 o % I S &
= (I I =

nopsiikoB. 3aaya Ko 1Jist ypaBHEHUM BBICILIUX MOPSIIKOB.
Meron mnoHvkeHus mnopsaaka. JIuHelHble OIXHOPOIHBIE
ypaBHEHUs BBICIIUX MOPSAKOB. Omnpenenutens BpoHCKoOTO.
Jluneitnble HeogHOpOAHBIE MU depeHIaTbHbIE YPaBHEHUS
U UX PEIICHHE METOJOM HEONPEeeIEHHBIX KOA((UIIMESHTOB.
CucreMbl 0OBIKHOBEHHBIX AU(depeHIInaabHbIX YPaBHEHUHN U
METO/bl UX perieHuid. YncaeHHbIe METObI PEIICHUS 3a71a4
JUIs1 OOBIKHOBEHHBIX AU(QepeHInanbHbIX YpaBHEHUH.

Tema 3.7 «Paab». Hucnosele paasl. Cymma. HeoOxonumplii
IIPU3HAK CXOJUMOCTH, CBOMCTBA, JOCTAaTOYHBIE IPU3HAKU
CXOJMMOCTHU YHUCIIOBBIX PAJIOB C MOJOKUTEIbHBIMU UJICHAMH.

3nakonepemMeHHbie psapl. [lpusnak JleiiOaumna. Onenka
ocraTka psijga. AOCONIOTHAasE ¥ YCJIOBHAs CXOJIUMOCTH.
QOyHKIMOHAIBHBIE  PSAABl M TIOHATHE  PaBHOMEPHOU 6 6 3
cxonumoctu. [Ipmsnak Be#epmrpacca 0 paBHOMEpPHOMR
cxonumoctu. MuterpupoBanune u auddepeHurpoBaHue
¢yHKIMOHANBHBIX psanoB. CreneHHsle psabl. Teopema
Abens. Panpl Teiinopa u Maknopena. Paznoxxenue GyHkimit
B psaag Maknopena. [lpuiokeHne CTeNeHHBIX pPAJIOB K
npUOJIMKEHHBIM BEIYUCIICHUSIM.

uToro 32 | 32 68
3 cemecTp
HTOr'o 9% | 96 205

o TMCHMIIJIMHE

6 BuHeayauTopHasi caMOCTOSITeIbHAs Pa60Ta 00yYAIOIIUXCS M0 TUCIUIIIHHE
(MmonyJi0)

[lpy  nmIaHUpPOBAaHHUM  CaMOCTOSITENBHONH  pabOThl  CTYAEHTY  PEKOMEHIYeTCS
PYKOBOJICTBOBAThCS CIICAYIOUIMM paclpee/icHHEM 4YacOoB Ha CaMOCTOSITEIbHYIO paboTy
(Tabnuma 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacIiCHUC 4aCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIbHON padoThI KoJsnyecTBo yacos

N3ydeHne TeopeTUIeCKUX pa3/iesIoB THCIUIIINHEI 48




HOI[FOTOBKa K 3aHATUAM CCMHUHAPCKOro THIIa

48

[ToaroToBka u odopmiieHue Kountponbnas pabora, Kourponbnas

pabota, Konrposnbnas pabora PI'P, PI'P, PT'P

109

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

@OHJ OLEHOYHBIX CPEICTB I IPOBEACHMS TEKYIIEr0 KOHTPOJISL YCIEBAEMOCTH H
IIPOMEKYTOUYHOH aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHBIA KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WJIM MHBIX MaTepUaloB, HEOOXOIUMBIX IS
OLICHMBAHUS pE3yJIbTaTOB OOy4YeHUsS MO AUCHUIUIMHE (MOXYJIO), MPAKTHUKE XpaHUTCS Ha
kadenpe-pazpaboTunke B OyMaXKHOM U JIEKTPOHHOM BUJIE.

8 VYueOHO-MeTOAUHYeckOe M HHPOPMANMOHHOE oOecredyeHHe THCHHUILIMHBI
(MmomxyJis)

8.1 OcHoBHas JquTEpaTypa

1. Atypun, B. B. Bricias maTtematuka. 3agadu ¢ pemieHUSIMH ISl CTYJEHTOB YKOHOMHYECKUX
CHenualbHOCTeH : yue0. mocobue mist By30B / B. B. Atypun, B. B. 'ogun. — M. : Akagemus,
2010. -30lc.

2. Pactomunna O.M. Briciias mareMatuka [ DIeKTpOHHBIN pecypc] : yueOHoe mocobue / O.M.
PacTtomumua. — DOJeKTpoOH. TEKCTOBBIE JaHHBIe. — M: MOCKOBCKHM IeIarorudecKuit
rocynapcTBeHHbIl yHuBepcuret, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexxum pmoctyma:
http://www.iprbookshop.ru/79053.html

3. Kpacc, M.C. MaTtemaTtuka B SKOHOMHKE: MAaTEMAaTHICCKUE METO/BI M MOJACIHU: YIYCOHHUK ISt
6akamnaBpoB / M. C. Kpacc, b. I1. Uynpeinos; [lox pen. M.C.Kpacca. - 2-e u3z., ucnp. u J01. -
M.: KOpaiir, 2016. - 539c.

4, MaremaTtuka [DJIeKTpOHHBIH pecypc] : ydueObnoe mocodbue / P.II. IllemeneBa [m nmp.]. —
DIIeKTpOH. TeKCTOBLIe nanHble. — Caparos: A I1u Dp Meaua, 2018. — 194 ¢. — 978-5-4486-
0107-1. — Pexxum poctyna: http://www.iprbookshop.ru/70267.html

5. Jlorunos, B. H. Jluneiinas anreOpa. JIuHeliHble U €BKJIMJIOBBI MPOCTPAHCTBA, JIMHEHWHBIE
oToOpaxkeHus U mpeodpazoBanus : yue0. mocobue ans By3oB / B. H. Jlorunos, 3. B. llupokoga.
— Komcomonbck-Ha-Amype: U3n-Bo Komcomonbckoro-Ha-Amype roc. TexH. yH-Ta, 2015. —
152 c.

6. MuneeBa, H. B. IIpaktukym no matemaruke. JIuneitnas anre6pa : y4e0. mocodue Juis By30B
/ H. B. Muneea, M. B. CramkeBuu. — Komcomonbsck-Ha-Amype : M3a-Bo Komcomonbckoro-tHa-
Amype roc.TexH.yH-Ta, 2015. — 74c. — bubnuorp.: ¢.74. — 96-00.

7. leBuoB, I'. C. Jluneiinas anreOpa: TeopHs U NPUKIIAAHbIE aCIEKTHI [ DNEKTpOHHBIHN pecypc] :
yuaeb. mocodue / I'. C. IlleBmos. - 3-e uzn., ucnp. u gon. - M. : Maructp : HUL[ UHOPA-M,
2014. - 544 c. // ZNANIUM.COM : snekTpoHHO-0MONIMOTEUHast cucteMa. — Pesxxum jocryna:
http://www.znanium.com/catalog.php

2013. - 176 c.
8. AxmerrasmeBa B.P. Maremaruka. JluneiHas anreOpa [DneKTpoHHBIH pecypc] : ydeOHOE
nocooue / B.P. Axmerramuesa, JI.P. TamsyraunoBa, M.U. TlansyrauHOB. — DIEKTPOH.

TEKCTOBBIC JJaHHBbIe. — M. : Poccuiickuii rocytapcTBeHHBIM YHUBEpPCUTET mpaBocyaus, 2017. —
60 c. — 978-5-93916-552-5. — Pexum moctyma: http://www.iprbookshop.ru/65863.html
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8.2 JlonoJIHUTeIbHAS JIUTEPaTypa

1. BeperennukoB B.H. Briciias marematnka. Maremarudeckuii ananus QyHKITUN OTHOM
nepemMeHHo# [DnexkTponnslii pecypc]| / B.H. BepeTeHHUKOB. — DJIEKTPOH. TEKCTOBBIC JJAHHBIE.
— CII6. : Poccuiickuii rocy1apCTBEHHBIN THIPOMETEOPOJIOTHYECKUN yHUBEpCcHUTeT, 2013, —
254 ¢. — 2227-8397. — Pexwum goctyna: http://www.iprbookshop.ru/17901.html

2. I'ypesroBa K.H. MartemaTudeckuii aHaau3 [ DJIeKTpOHHBIH pecypc] : yuedbHoe mocodue / K.H.
I'ypesinoBa, Y.A. AnekceeBa, B.B. bospuinHOB. — DJIEKTPOH. TEKCTOBBIC IAHHBIC. —
ExarepunOypr: Ypanbckuii henepanbubiii yausepcutet, DbC ACB, 2014. — 332 ¢. — 978-5-
7996-1340-2. — Pexum goctyna: http://www.iprbookshop.ru/66542.html

3. MBanoBa C.A. MaTemMaTHYCCKUI aHAIU3 [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue / C.A.
NBanoBa. — DJEKTpOH. TEKCTOBbIE JaHHbIe. — KemepoBo: KeMepoBCKUil TEXHOIOTHYECKUI
MHCTHUTYT MMIIEBOM POMBIILIeHHOCTH, 2014, — 127 ¢. — 978-5-89289-852-2. — Pexum
nocryna: http://www.iprbookshop.ru/61290.html

4. NBaeBa, A.M. Jlunelinas anreOpa. AHaTUTHIECKasi TeOMeTpHs [ DIeKTPOHHBIN pecypc]

/ A.M. Usnesa, [1.U. [Tpunynukas, 1U.J{. Yepusix. - HoBocu6.: HI'TY, 2014. — 180 c.

/l ZNANIUM.COM: anexTpoHHO-OnOmoTeuHas cuctema. — Pesxxum gocryma: http
/lwww.znanium.com/catalog.php 23

5. Kyapssues, JI./l. Kpatkuii Kypc MareMaTH4ecKOro aHanu3a : Y 4eOHHUK JUIs 11 BY30B: B 2 T.
T 2 :AuddepenunanbHoe U HHTETPAIbHOE UCYUCIIEHUS (YHKIIUI MHOTHX IIEPEMEHHBIX.
["apmonnueckuit ananms / JI.J[. Kynpsisues. - 3-¢ uz., nepepad. - M.: ®usmatiur, 2005. — 424
c.

6. Incbmennbrii, JI.T. Koncnekr seknwmii mo Beiciieit marematuke. [lomasiid kype / J1.T.
[Tucemennsrit.- 10-e uzn., ucnp. - M.: Aitpuc-nipecc, 2011. — 604 c.

7. Yepnenko B.JI. Briciias MmaTeMartuka B mpuMepax u 3agadax. Tom 1 [DnekTpoHHBIH pecypce] :
yuebHoe rmocodue 11t By3oB / B.Jl. UepHeHnko. — DnekTpoH. TekcToBbie qanubie. — CIIO. :
[Tomurexnuka, 2016. — 713 ¢. — 978-5-7325-1104-8. — Pexum nocryma:
http://www.iprbookshop.ru/59550.html

8. Beicmias maTtemaruka. Yacte 1 [DnekTpoHHEIH pecypc] : yaeoHoe mocodue / B.W. benoycosa
[u ap.]. — DAEKTpOH. TEKCTOBLIE NaHHbIe. — ExaTepunOypr: Ypanbckuii penepanbHblii
yauBepcuteT, ObC ACB, 2016. — 296 ¢. — 978-5-7996-1779-0. — Pexxum nmocryna:
http://www.iprbookshop.ru/65920.html

9. Xycunyraunos, P.III. MaremaTuka jyisi 9KOHOMHCTOB B TIpUMEpax W 3aja-dax: yaeOHoe
noco6ue it By30B / P. I1I. XycnyrauHos, B. A. XKuxapes. - CII6.: Jlans, 2012. - 654 c.

8.3 MeToanueckne yKa3aHus Il CTYA€HTOB [0 OCBOEHUIO TMCIHIJIMHBI

1. KaranaxnoBa WM. H. Hauama wMartemaTtudeckoro ananmuza: y4e0.-meToa. mocobue /
Komcomonsck-Ha-Amype: @®I'BOY BIIO «KHAI'TY », 2014. — 116 c.

2. Karanaxnosa 1. H. ®ynkuun oHOl nepeMeHHOM: yue6.-meTo1. nocodbue / Komcomonbck-
Ha-Amype: ®I'BOY BIIO «KHATI'TVY», 2015. — 235 c.

3. KatanaxnoBa M. H. OcHoBBI MaTeMaTHUECKOro aHayiu3a: pabouas TeTpaab IO MaTeMaTHKe
JUIsL MHOCTPaHHBIX CTYJEHTOB BCEX TEXHMUYECKUX crenuanbHocTeil / Komcomonbck-Ha-Amype:
®dI'BOY BIIO «KHAI'Y», 2019. — 55 c.

4. Kocrenko, A.B. Kpatkuii cipaBOYHUK MO MaTEMATHYECKUM MOJEJISIM B TpUMEpax 1 3ajavax :
yuebHoe mocodbue / 3.K. JlutBunuena, B.H. Jlorunos. Kom-comonbck-Ha-Amype: 'OYBIIO
«KHAT'TVY», 2005. - 71 c.

5. JlurBunuesa, 3.K. Martemaruueckuii aHanu3 ((QyHKIUU OJHOW TEpEMEHHOM) : y4eOHO-
npaktuueckoe mocodue / 3.K. Jluteunnera, B.H. Jlorunos. Komcomonbck-Ha-Amype: 'OYBIIO
«KHAT'TY», 2006. — 92 c. // https://initkms.ru/library/readbook/1101000/1

6. JlorunoB B.H., Jluteunnesa 3.K., Illupokosa 3.B. Airebpa m reomerpus: y4ded. METO..
nocobue / Komcomonsck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2006. — 69 c.
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7. JlorunoB, B.H. ®yHKIMK HECKONBKUX MEPEMEHHBIX U UHTETPATbHOE HCUUCICHHE (DYHKIHH
OJIHOU TepeMeHHou : yueOHoe mocobue / B.H. Jlormnos, M.II. Apremenko, O.A. Ksacoga.
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. Pa6ymko, B.B. bapxaros, B.B. Jlepxkasen, W.E. FOpyTs; mox o6mr pea. A.IL
Ps0Oymiko. - Munck: Akanemudeckas kaura, 2005.

8.4 CoBpemennble TnpodeccHoOHAIbHBIE 0a3bl JaHHBIX W HHQpOPMANMOHHbIE
CIIPABOYHbIE CHCTEMbl, HCIOJIb3yeMble IPH OCYLIeCTBJICHMH 00Pa30BATEJILHOIO
npouecca no JUCHUIINHE
1. DnexrponHo-6ubmmoreunas cucrema ZNANIUM.COM. lorosop EIT 44 Ne 4378 »36¢ K3
211 2727000769270301000100046311244 ot 13 ampens 2021 r.
2. DnexrpoHHo-0nbMoTeuHas cucrema IPRbooks. Jlnnensunonnsiit qorosop Ne EI144 Ne 44/4
Ha IpeI0CTaBlIeHNe JOCTYyIa K AJIEKTPOHHO-0nOroreunoit cucreme IPRbooks MK3 21 1
272700076927030100100100036311244 ot 05 deBpans 2021 r.
3. DnexTponHo-6ubnuoreynas cucrema eLIBRARY.RU. [Jorosop Ne EIT 44 No 004/13 na
OKa3aHHWe yCIyT JOCTYIa K 3JeKTpOHHBIM n3aanusim K3
91272700076927030100100150016311000 ot 15 anpens 2019
r.https://ru.onlinemschool.com/math/assistance/matrix/

8.5 Ilepeuyenb pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAINMOHHOW  CeTH
«HHTEepHEeT», HEOOXOAMMBIX /JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs1)

1. EcrecTBeHHOHay4HbIi  00pa3oBaTeibHBIA  mopTad  (eAepajlbHOro  Mmopraia
«Poccuiickoe oOpa3zoBaHue» [DnekTpoHHBIH pecypc]. - Pexum mocryma: http://en.edu.ru ,
CBOOOJIHBIN. — 3aril. ¢ 3KpaHa.

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

3. Hayunas onektponHas Oubnuotexa «KubepreHuHka» [DIEKTpOHHBIN pecypc]. -
Pexxum noctyma: http://cyberleninka.ru , cBoboamsrii. — 3ari. ¢ skpaHa.

8.6 JInueH3nonHoe NporpaMMHoe odecnedeHue, HCMOJIb3yeMoe MpU
ocylecTBJIeHHH 00pPa30BaTeIbHOIO Npouecca Mo AUCHUILINHE

Tabmuua 5 — IlepeyeHp UCTIONB3yEeMOT0 IPOrPAMMHOTO 00eCIeueHHsI

Haumenosanue [10 PexBu3nTHI

OpenOffice CBoOoHAs TUIEH3US, YCIOBHS UCTIOJIB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html

9 OpraHn3aun0nn0-nenarornqec1me yciaoBusi

Opranuzanus 00pa30BaTENILHOTO TpoOLecca perjaMeHTUpyeTcs Y4YeOHBIM IUIAHOM H
pacnucaHueM y4eOHBIX 3aHATUH. SI3bIK 00y4yeHus (mpenoiaBanus) — pycckuil. J{ias Bcex BUI0OB
ayJUTOPHBIX 3aHATHN aKaJeMUYECKUN 4ac YCTaHABIUBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

I[Ipu  ¢dopmupoBanuu cBoel HMHAMBHUIYaJbHOM  0Opa3oBaTEeNbHOM  TpPaeKTOPUU
oOyyaromuiics MMeeT TMpaBO Ha  Iepe3aueT  COOTBETCTBYIOIIMX  JUCHMIUIMH U
pohecCuOHANBHBIX MOJYJEeH, OCBOEHHBIX B MPOLIECCE MPEAIIECTBYIONIETO 00y4YeHUs, KOTOPBII
0cBOOOXK1aeT 00yUaIOIErocss OT HEOOXOIUMOCTH UX MIOBTOPHOTO OCBOEHHUS.
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9.1 O6pa3oBaTe/ibHbIE TEXHOJOTHHI

VY4eOHbIii mpoliecc NpU MPENoJaBaHUU Kypca OCHOBBIBA€TCS Ha HCIOJb30BAHUU
TPAJUIMOHHBIX, WHHOBAI[MOHHBIX M HMH(OPMAIIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH.
TpaguiuonHele 00pa3oBaTeNbHbIE TEXHOJIOTUU MPEJICTaBICHBI JICKIMSAMH M CEMHUHAPCKUMU
(paKTHYECKUMHM) 3aHATHAMH. THHOBaIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTUU UCTIONB3YIOTCS B
BUJIC IIHPOKOTO MPUMEHEHMs] AaKTHUBHBIX M MHTEPAKTUBHBIX (HOpPM MPOBEICHUS 3aHATUH.
Nudopmannonnsie  00pa3oBaTeNbHbIE TEXHOJIOTMHM  PEATM3YIOTCS IMyTeM AaKTHBH3AIUU
CaMOCTOSITeNIbHOM paboThI CTYIEHTOB B HH(POPMAIIMOHHOI 00pa3oBaTeIbHON Cpee.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JIeKUMOHHBIIT Kypc MperojaraeT CHCTEMaTH3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX
BOIPOCOB Y4€OHOTO TJIaHa.

Ha niepBoi#i Jiekiuu JIeKTop 00s13aH MPEayPEUTh CTYACHTOB, IPUMEHHUTEIBHO K KAaKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH KypcC.

JIeKMOHHBII KypC JOJDKEH MaBaTh HaMOONbLIMIT 00beM MH(OpMAaMu U 00ecreYnBaTh
Oouiee TIIyOOKOE MOHMMaHKUE YU4eOHBIX BOIIPOCOB MPH 3HAYUTEIBHO MEHBIIICH 3aTpaTe BPEMEHH,
4eM 3TO TpeOyeTcst OOJIBIIMHCTBY CTYJICHTOB HA CAMOCTOSITEIbHOE U3yYCHUE MaTepHaa.

9.3 3aHsATHS CEMMHAPCKOI0 THUNIA

CemuHapckue  3aHATUS ~ NPEACTABIAIOT  COOOM  JETANM3aLUI0  JIEKLHOHHOTO
TEOPETUYECKOI0 MaTepuaia, HPOBOAITCS B LEISIX 3aKpEIUIEHHs Kypca U OXBaThIBAIOT BCE
OCHOBHBIE pa3/IeIbl.

OcHOBHOW  (OpPMOH TPOBEACHUST CEMUHAPOB SIBISETCA OOCYXKIeHHe HamOolee
OpoOJEMHBIX U CIOXKHBIX BOIPOCOB IO OTAENbHBIM TE€MaM, a TaKXke pa30op IpUMEpoB U
CUTyallull B ayIWTOPHBIX YCJIOBUAX. B 00s3aHHOCTHM mpenojaBarenss BXOAAT: OKa3aHUE
METONYECKON TOMOILIN U KOHCYJIBbTUPOBAHUE CTYACHTOB 110 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATUSIX OLIEHUBAETCS IO CIEIYIOIIUM KPUTEPUSIM:

* OTBETHI Ha BOIIPOCHI, ITPEAIAraeMble IIPENOJaBATEIIEM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE NPOCKTHBIX U NHBIX 3aJjaHUl;

* ACCHUCTHPOBAHME MPEINO0/IaBaTeNI0 B IPOBEACHNUN 3aHATUH.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKY HA UCTOYHHKH.

JlokJlagsl U ONIIOHUPOBAaHUE JOKJIAA0B MPOBEPSIOT CTENEHb BIIAJEHUS TEOPETUUYECKUM
MaTepuaioM, a TAKKe KOPPEKTHOCTh U CTPOTOCTh PaCCyKIECHUH.

OneHuBaHue 3aJaHMil, BBIIOJIHEHHBIX HA CEMUHApCKOM 3aHATHHM, BXOIWT B
HAKOIUIEHHYIO OLIEHKY.

9.4 CamocTosiTesqibHasA padoTa 00y4ar0IMXCs N0 JMCHUILIHHE (MOLYTI0)

CamocrosTrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJIEHANPaBIEHHOTO
npuoOpeTeHust CTYACHTOM HOBBIX 3HAHUM, yMEHMH 0e3 HemoCpeACTBEHHOIO Y4acTHs
npenojaBaTesns, XapaKTepU3YIOIIUKCS MPEIMETHON  HampaBIeHHOCThIO, A((EKTUBHBIM
KOHTPOJIEM U OLIEHKOW Pe3yNbTaTOB JAEATEIbHOCTH 00y4aroIerocs.

[{enu camocTOsTENIbHOMN pabOTHI:

* CUCTEMAaTH3alMs U 3aKPEIUICHUE MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliipeHre TEOPEeTUYeCKUX 3HAaHUH;

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

* pa3BUTHE MMO3HABATEJBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTY/I€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;
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- (DOpMHUpPOBaHME  CAMOCTOATENBHOCTH  MBILIUICHUS,  TBOPUECKOW  HMHUIMATUBBI,
CHOCOOHOCTEH K caMOpa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO M CAMOpEATTN3alliH;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUH U aKaIEMUYECKUX HABBIKOB.

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

TexHonorust  OpraHu3allMd  CaMOCTOSATENbHOM  paboOThl  CTYJEHTOB  BKJIIOYAET
UCTIOJIb30BaHUE HH(OPMAIIMOHHBIX U MaTePHAIbHO-TEXHUUYECKIX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYyAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXKET
IPOXOJUTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (opme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENIBHOM paboTe Kak K HauBaKHeHIemy
CPEACTBY 3aKPEIUICHUS W PA3BUTUS TEOPETUYECKUX 3HAHMM, BHIPAOOTKE €AMHCTBA B3IJIAJO0B HA
OTJENIbHBIE BONPOCHl Kypca, NIpUOOpETEeHHUs ONpPEIENCHHbIX HABBIKOB U HCIOJIb30BAaHUS
po(hecCHOHATLHOM TUTEPATYPHI.

9.5 MeToan4yeckune yKazaHus 1Js1 00y4aOMMXCs 10 OCBOEHHUIO M CIIATIINHbI

[lpr u3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pa3HO BBHIMOIHATH CIEAYIOIINE
PEKOMEHIaIUU:

1. U3ydyeHue yueOHON AUCUUIIMHBI JOHKHO BECTUCHh CUCTEMATHUECKH.

2. [Tocne u3yueHUs: Kakoro-inbo paszzena no y4eOHHUKY WIIM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTCA 110 MNaMATU BOCIPOU3BCCTH OCHOBHBIC TCPMHUHBI, ONPCACICHUA, IMMOHATHA
paszzena.

3. Ocoboe BHMMaHUE CIEIYET YJCIUTh BBIMOJHEHUIO OTYETOB MO MPAKTHUUYECKUM
3aHATUSAM U UHAMBHUIYaJTbHBIM KOMILIEKCHBIM 33/IaHUSM HA CAMOCTOSITETIbHYIO paboTy.

4. Bcst TemMaTHMKa BOMPOCOB, HM3y4aeMbIX CaMOCTOSTENBHO, 33JaeTCs Ha JICKIHAX
npenogaBareneM. MM ke [aloTCs MCTOYHUKH (B TEPBYIO oOuepelb BHOBb U3JaHHBIC B
NEepUOANYECKON HayyHOW JuTeparype) s OoJjiee JETaJbHOTO IIOHMMAaHHUS BOIIPOCOB,
03BYUEHHBIX Ha JIEKIIUU.

[Ipu camocTosaTensHON TPOPAObOTKE Kypca 00y4aromuecs T0JKHBL:

- IPOCMAaTPUBATh OCHOBHBIE OIpeIeTICHUS U (PAKTHI;

* IIOBTOPUTDH 3aKOHCHeKTHpOBaHHBIfI Ha JICKHMOHHOM 3aHATUH MaTCpHal U JOIOJIHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* UIBYYUTH PEKOMCHAOBAHHYIO JIMTCPATYPY, COCTABJIATH TE3UCHI, aHHOTAINU U KOHCIICKTBI
Haun0oJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIBHO BBIMMOJIHATE 3aJIlaHUS, aHAJIOTUYHBIC MTPCAJIaracMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKHU MaTepuaibl (POH/Ia OLIEHOYHBIX CPEJICTB.

1. Metoanuyeckue ykazaHusi Npu padore HaJ KOHCIEKTOM JIeKIIUHA

B xone neKIMOHHBIX 3aHATHH HEOOXOOUMO BECTH KOHCIIEKTHPOBAHUE Y4YEOHOTO Marepuaia.
OOpamath BHUMaHHE Ha KaTeropuu, (OpPMYJIHUPOBKH, PACKPHIBAIOIIME COJEpP)KaHHE TEX WM HHBIX
ABJIEHUN U IPOLIECCOB, HAYYHBIE BBIBOJbI U IPAKTUUECKUE PEKOMEHAALUM, MOJOXKUTEIbHBIA ONBIT B
0OpaTopckoM HckyccTBe. JKenmaTeabHO OCTaBUTh B PadO4YMX KOHCIEKTaX IOJIsl, Ha KOTOPBIX JE€NaTh
MOMETKH U3 PEKOMEHIOBAaHHOH JIUTEPATYPbI, TOMOJIHSIOIINE MaTepHUal NPOCITyIIaHHOM JIEKLINH, a TaKKe
HOAYEPKUBAIOIINE OCOOYI0 BaKHOCTh TEX WIM UHBIX TEOPETHYECKHX MOJNOXKeHn. 3anaBarh
IPENOJABATEN0 YTOUHSAIOIIUE BOIPOCH! C LIENBIO YSICHEHHs] TEOPETUYECKUX I0JIOKEHUM, pa3pellieHus
CIOPHBIX CUTyalui....u T.A.

2. Meroauyeckue YyKa3aHHsl II0 CaMOCTOSITeIbHOW padore HAX H3y4aeMbIM
MaTepHaJIOM U NPH NOAT0TOBKE K NPAKTHYECKUM 3aHATHAM

Hauunate Hazo ¢ u3yueHMs PEKOMEHAOBAHHOW jureparypbl. HeoOXoauMo IOMHMTB, 4TO Ha
JeKIMM OOBIYHO paccMaTpPUBAETCSl HE BECh MaTepuall, a TOJIbBKO e€ro 4actb. OcCTaibHas €ro 4acTh
BOCIOJIHSETCS. B IIPOLIECCE CAMOCTOATENBHOM paboTel. B cBA3M ¢ 3TUM paboTa ¢ pEeKOMEHIOBaHHOMN
autepatypoil obs3atenbHa. Ocoboe BHUMAHHE IIPU 3TOM HEOOXOAUMO OOpaTUTh Ha COJECpIKaHHE
OCHOBHBIX IIOJIOKEHUI U BBIBOJOB, OOBACHEHHE SBIEHUH M (HaKTOB, YACHEHHE IPAKTUYECKOTO
HPUIIOKEHUS] pacCMAaTPUBAEMBIX TEOPETUUECKUX BOIpOcoB. B mpouecce 310l paboTel HEoOXoauMO
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CTPEMUTHCSI TIOHATH W 3alIOMHUTH OCHOBHBIE ITOJIOKEHHUS PacCMaTpUBAaeMOT0 MaTepuaia, MpHUMEpHI,
MOSICHAIOIIINE €T0, a TAKXKE Pa300paThCs B MIUTFOCTPATHBHOM MaTepHaie... u T.1.

10 Onucanue MaTepraIbHO-TEXHUYECKOT0 o0ecreyeHnsl, He0OX0AMMOro sl
ocyuiecTBJIeHHs 00pa30BaTEIbHOI0 NMPoIECcca MO JUCHUIINHE (MOYJII0)

10.1 YueOHo-s1a00paTOpHOE 000PY10BaAHHE
OtcyTcTBYET

10.2 TexHu4veckue M YJIeKTPOHHbIE CPEACTBA 00YUYEHUS

JleknuoHHBIE 3AHATHSA.

AymuTopuH Ui JIGKIMOHHBIX 3aHATHHA YKOMIUIEKTOBaHBI MEOENbI0 M TEXHHUYECKHUMH
cpeacTBaMu OOydeHHUs, CIyKallUMU Ui TpeAcTaBleHUs y4dyeOHOW uHGpopManuu OOJbIION
ayJIUTOPUHU (Habopsbl JIEMOHCTPAILIMIOHHOTO obopymoBaHus (mpoekTop, JKpaH,
KOMIThIOTEP/HOYTOYK), Y4E€OHO-HATJISITHBIC TTOCOOUS, TEMAaTUYECKUE UIUTFOCTPAITUH ).

IIpakTHyecKue 3aHATHS.

Aynuropun 78 TPAKTUYECKUX 3aHATHH  YKOMILUIEKTOBAHBI  CIIELMATU3UPOBAHHON
MeOeIbI0 U TEXHUYECKUMH CPENICTBAMU 00yUdeHHsI (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

CamocrosiTesibHas padora.

[TomemieHust At CaMOCTOSATENbHOM pabOTHI OCHAIIEHBl KOMITBIOTEPHOW TEXHHKOU C
BO3MOXKHOCTBIO TMOAKIIOYEHUS K ceTu «VHTepHeT» U JOCTYIOM K JJIEKTPOHHOM
uH(pOpPMaIMOHHO-00pa3oBarenbHOl cpene KHAT'Y:

— gyutanbHbi 321 HTb KHAT'Y;

— KOMITBIOTEPHBIE KJIACCHI.
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11 UHble cBeaeHus

MeTtoauyeckue peKOMeHAAINHU 110 00y4eHHIO JIUI] C OTPAHUYEHHBIMHI
BO3MOKHOCTSAMHM 310POBbSI 1 HHBAJIN/I0OB

OcBoeHMEe NTUCHUIUIMHBI O0YYarOLMMUCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOJKET OBITh OPraHU30BAHO KaK COBMECTHO C JAPYTUMHU OOYYaIOIIMMHUCS, TaK U B OTIEJIbHBIX
rpynnax. llpeamonaraiorcs — crnenualbHble  YCIOBUS  JUIA  TOJYYEHHs  OOpa3oBaHHA
00y4JaroIMMUCS C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

[Tpodeccopcko-Tienarorn4eckiii COCTaB 3HAKOMUTCS C MCHUXOJIOT0-(PH3UOIOTHISCKUMU
OCOOCHHOCTSIMU  OOYyYarolMXCs WHBAIMIOB M JIMIl C OrPAaHUYCHHBIMH BO3MOXHOCTSMU
3I0pOBbSI, UHAUBUIYAILHBIMHU MPOTPAMMaMH peabuIuTalMi WHBATUAOB (mpu Hamuuuw). [lpu
HEOOXOJUMOCTH OCYLIECTBIISIETCA JIOMOJHUTENbHAS TOAJEepP)KKa MpPernoAaBaHusl ThIOTOPaMH,
MICHXOJIOTaMH, COMAIBHBIMU paOOTHUKAMH, TIPOIIEAIIMMU OJTOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBHHM ¢ METOMYECKHUMH peKoMeHanusMu MunoopHaayku PO (yrB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEAINoiaracTcsi HCIOIb30BaTh COIMATBHO-aKTHBHBIC W
pedIieKCUBHBIE METOAbl OOYYEeHHs, TEXHOJIOTUU COLUOKYJIbTYPHOU peadMIUTalUuu C LEJbI0
OKa3aHUsl MOMOIIM B YCTAHOBJIEHUU TMOJHOIICHHBIX MEXKIMYHOCTHBIX OTHOLICHUN C APYTUMHU
CTYJIEHTaMH, CO3AaHUM KOM(OPTHOTO MCHXOJIOTMYECKOT0 KJIMMara B CTYACHUYECKOH rpyrmme.
[Tonbop m pa3paboTka y4eOHBIX MAaTEpPHUAIOB MPOU3BOAATCA C YYETOM MPEIOCTABICHUS
MaTepuaia B pa3IU4HbIX (opMmax: ayauanbHOW, BU3YaJbHOM, C UCHOIB30BAaHUEM CHEIHATBHBIX
TEXHUYECKUX CPEACTB U MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenne nucuuruimnbl aunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOIB30BaHUEM CPENICTB
oOyueHuss o0OIIEr0o U CHEUUAJbHOIO Ha3HaueHus (IEPCOHANBHOIO M  KOJUJIEKTUBHOIO
UCIIONIb30BaHus1). MaTepuanbHO-TEXHUYECKOE oOecrieueHre npeaycMaTpuBaeT MpUcrocodieHre
aynutopuit kK Hyxaam aun ¢ OB3.

®opma NpoBeACHUS ATTECTAIMH IS CTYACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHAWBUAYAIBHBIX — ncuxodusmuecknx  ocobenHocreit. s crymentoB ¢ OB3
npexycMaTpuBaeTcsl JIOCTymHas ¢dopMa NpeaocTaBleHUs 3aJaHUil OIICHOYHBIX CPEACTB, a
MMEHHO:

- B T[IEYaTHOW WM DJIEKTPOHHOM (opme (s ULl € HapYUICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B TeYaTHOM Qopme UM SJIEKTPOHHOW (opMe C YBEIMYEHHBIM MIpUPTOM W
KOHTPACTHOCTBIO (IUIs JIUI] C HAPYLICHUSIMH CITyXa, peUd, 3peHHs);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C HHBAJUAHOCTBIO YBEIMYMBAECTCS BpeMs Ha IOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. JI7s Takux CTYIEHTOB TMpeaycMaTpuBaeTcs JocTymHas Qopma
IPEIOCTaBJIEHUS! OTBETOB Ha 3a/1aHUS, @ UMEHHO:

- MICbMEHHO Ha Oymare wuiauM HAOOPOM OTBETOB Ha KOMIIbIOTEpe (IS JIHIl C
HapyLICHUSIMH CIIyXa, peun);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYIIEHUSIMU ONIOPHO-/IBUTATENILHOTO aliapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Ipu HeoOxoaumocTH sl OOYYArOUIUXCS C WHBAJIUIHOCTHIO MPOIEAypa OLICHUBAHUS
pe3yNbTaTOB OOYYCHHSI MOXKET MPOBOJUTHCS B HECKOIBKO ITAIlOB.
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[Tpunoxenue 1

®OH/JI OHEHOYHbBIX CPEI[CTB2
10 JUCIUILINHE

MareMaTHuKa

HanpaBnenune noarotoBku

13.03.01 «Tennosnepeemuxa u meniomexHuKa»

HamnpasnenHocTs (Mpoduiib)
00pa30BaTeNbHOM POrpaMMbl

Tennosvle dJleKmpudecKue cmaHyuu

Kpanudukanus BeITyCKHUKA baxanasp
I'ox Hayasa MOATOTOBKHU 2020
(no yueobHomy niawy)
®opma 00yueHus OYHas
TexHonorus 00y4eHus MPaoUyUOHHAS
Kypc Cemectp TpynoeMKoCTs, 3.€.
12 123 12

Bua npomexyTo4HON aTTecTaluu

OOGecneunBaroiee noapas3aeicHne

3auem coyenxoil, 3a4ém ¢ OUEHKOU, 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.
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1 TIlepeyeHb NJaAHNUPYeMbIX pPe3yabTATOB 00y4eHHs MO JUCHUILIHHE (MOTYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMHU 00Pa30BaTeJIbHOI NMPOrpaMMbl

Tabmuua 1 — KomnereHuu u miiaHUpyeMble pe3yabTaThl 00y4eHHS MO JUCIUTUINHE

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

I/IHI[I/IKaTOpBI JOCTHIXCHUS

OIIK-2. CriocobeH npruMeHSITh
COOTBETCTBYIONTHH (PH3UKO-
MaTeMaTHYECKHUI anmapaT, METO/bI
aHaJn3a 1 MOJETHPOBaHUS,
TEOPETHIECKOTO U
HKCTIEPUMEHTATBHOTO
WCCIIEIOBAaHUS P PELICHUN
npodecCHOHaTBHBIX 3a1ad.

OIIK-2.1. 3HaeT TeopeTUYECKUE OCHOBBI €CTECTBEHHOHAYYHBIX
1 OOLEMHXEHEPHBIX TUCIUIUINH

OIIK-2.2. YMeeT NpUMEeHsITh METOIbl aHANIN3A U
MOJIEIIMPOBAHNS, TEOPETUUECKOTO U SKCIIEPUMEHTAIEHOTO
UCCIICIOBAHUS NIPH PELICHNH NPO(ECCHOHATBHBIX 3a/1a4
OIIK-2.3. Birameer HaBBIKAMU TEOPETHIECKOTO U
9KCTIEPUMEHTAIILHOTO UCCIICTOBAHUS

Tabmuna 2 — [Macriopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

Konrponupyemsle | @opmupyemas | HaumenoBanue
paznensl (TeMbl) KOMIIETECHIIUS OLIEHOYHOTO [Tokazarenu oneHKH
JCLIUIUIMHBI CpecTBa
1 cemecTp
JIuneiinas OIIK-2 PacuetHo- JemoHCcTpHpyeT MIPAKTHUYECKOE
aareopa rpaduydeckas UCIIOJIb30BaHUE  MaTeMaTHYECKUX
pabora METO/I0B u AQHAINTUYECKUX
QJITOPUTMOB JUIsI aHAJIM3A 3a1a4
BekTopHas OIIK-2 KoHntponbnas JemoHCcTpHpYyeT MIPAKTHYECKOE
aareopa pabota UCIOJIb30BaHUE  MaTeMaTHYECKUX
METOJI0B u aHAJIUTUYECKUX
JITOPUTMOB JUIsl aHAJIU3a 3a7a4
AHaJIuTHYeCKas OIIK-2 Tect OcymecTBisier BBIOOD
reoMeTpus MaTEeMAaTUYECKUX  ONepaluii U
AQHAINTUYECKUX aJTOPUTMOB  JUIs
peLIeHUs] TEKYIEH MaTeMaTHYECKON
3a/1a4M
2 cemecTp
JMuddepenunans OIIK-2 PacuerHo- JleMmoHCcTpUpyeT MIPaKTUYECKOE
HOE HCYHCIICHHE rpaduueckas UCIIOJIBb30BaHUE  MAaTEMATUYECKUX
(pyHKIUH OaHOI pabora METOJI0B 51 AHAIUTUYECKUX
TepeMeHHOM QJITOPUTMOB JUIsl aHAJIU3a 3a7a4
Ipenen pynkuuun OIIK-2 KoHntponbHas JemoHCTpHpYyET IIPAaKTHYECKOE
pabota HCIIOJIb30BAHUE  MAaTEMAaTUUYECKUX
METOJI0B u AQHAIUTUYECKUX
QJITOPUTMOB JUUIsl aHATIN3a 3a]a4
HccnenoBanue OIIK-2 Tect OcymecTBisier BBIOOD
(yHKuuUi ogHOMI MaTeMaTUYECKUX omepauui  H
nepeMeHHOM AQHAIUTUYECKUX aJTOPUTMOB  JUIS
pelIeHns TEeKyIled MaTeMaTHYECKON
3a/1a4u
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3 cemecTp

HNHuTerpanbHoe OIIK-2 PacuerHo- JlemoHcTpupyeT IIPaKTUYECKOE
HCYHCIeHH e rpaduydeckas UCIIOJIb30BaHUE  MaTeMaTUYEeCKUX
(pyHKIUH OHOHI pabota METOJI0B U AHAIUTUYECKUX
nepeMeHHOIM QITOPUTMOB JIJIsl aHAIN3a 3aj1a4
Nuddepenunanb OIIK-2 Tect JlemoHCTpUpYyET MPaKTHYECKOE
HOe NCYHCIIeHHe WCIOJB30BAHUE  MATEeMaTHYECKUX
pyHKUIHH METO/10B u AHAIUTUYECKUX
HECKOJIbKHUX JITOPUTMOB ISl aHATIM3a 3a]a4
nepeMeHHbIX
JMuddepennnans OIIK-2 KonTponbHas OcymecTBiser BbIOOD
Hble YPaBHEHUS pabora MaTeMaTUYeCKUX  Olepaluil U
AQHATUTHYECKUX ~ QJITOPUTMOB  JIJIsSt
peIlIeHHsT TEKYIeH MaTeMaTU4eCKOn
3a/1a41
Psiabl OIIK-2 Tect JleMoHCTpUpYET MPaKTUYECKOE
UCITIOIb30BaHUE  MaTEeMaTHYECKUX
METOJIOB u AHATUTUYECKUX

AITOPUTMOB UIA aHaJIn3a 3aJa4
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2 Metoanueckne MaTepHAaJibl, ONpe/Ie/IA0NHe NPoLeaypPhbl OlleHUBAHUS 3HAHUI,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepHU3yIole Mmpoiecc
¢GopMupoBaHus KOMIIETEHIM I

MeToaudeckiue MaTepyallbl, ONpeACIIAIoNre MPOIEAYPhl OICHUBAHUS 3HAHWUN, YMECHHUU,
HABBIKOB W (WJIM) ONBITA JEATEIHHOCTH, TPEICTABICHBI B BHJIC TEXHOJOTUYECKOW KapThI
JTUCIUTIIMHEI (Tabnwuia 3).

Tabmuua 3 — TexHonormueckas Kapra

HaumenoBanue
Cpoxu [xara Kpurepun
OLICHOYHOT'O
BbIITIOJTHCHU OLICHHUBaHUA OLICHHUBaHU
cpencTBa
1 cemecTp

Ilpomesrcymounana ammecmayusn 6 hopme 33auem ¢ oueHKou
1 Pacuetno- 8 Henens 30 6ayutoB 30 OGamioB - CTYACGHT IOJHOCTHIO
rpapuyeckas BBIIIOJIHUII 3aJlaHHE, II0KA3all OTIMYHBIC
pabota yMEHHMssT M  HaBBIKH B  paMKax

YCBOGHHOTO  y4e0HOro  Marepuaa,
KOHTpOJIbHast ~ pabota  odopmicHa
aKKypaTHO ¥ B COOTBETCTBHU C
MPeIbABISIEMbIMUA TPEOOBAHUSIMHU.

20 OammoB - CTyaeHT TOJHOCTBIO
BBITIOJTHIII 33/IaHUe, MOKa3ald XOpPOIIHe
YMCHHSI HaBBIKH B PaMKaX yCBOEHHOTO
yueOHOro MaTepuana, HO HE CMOT
000CHOBATh ONTUMATBHOCTD
MPEJIOKEHHOTO PEIICHUsl, 00nyujeHsl
00Ha uau 08¢ HeMOYHOCMU, €CTh
HEZOCTaTKU B 0POPMIICHUHU.

10 GammoB - CTyAeHT TMOJTHOCTHIO
BBITIOTHWJI ~ 33aJlaHUE, HO JIOMYCTHII
CYIIECTBEHHBIC HETOYHOCTH M TPYyOBIC
OmMOKHA, HE  TMPOSIBIII  YMEHHUS
MIPaBUIIBHO UHTEPIIPETHPOBATH
MOJIyYEHHBIE  PE3YNbTaThl, KaueCTBO
obopMmIIeHUsT HWMEET HEIOCTATOUYHBIN
YPOBEHb.

5 6amwmoB - CTyIeHT HE TMOJHOCTHIO
BBITIOJTHIIT 33JlaHUE, TIPU 3TOM MPOSIBUI
HEJOCTATOYHBIM YPOBEHb YMEHUH U
HAaBBIKOB, a TaKke  HECMocOoOeH
TIOSICHUTD MTOJTYYCHHBIA PE3yJIbTaT.

2 Kontponbnas | 12 Henens 50 6amoB | 50 OGammoB - CTYOEHT MOJHOCTBIO
pabora BBIMIOJTHWJI ~ 3aJlaHU€  KOHTPOJIBHOM
paboThl, MOKa3an OTIMYHbIE YMEHHUS U
HaBbIKH B paMKax  YCBOEHHOTO
yuyeOHOro Marepuana, KOHTPOJIbHAS
pabota odopmieHa aKKypaTHO U B
COOTBETCTBUM C  IPEABSABIAEMBIMH
TpeOOBAHUSIMHU.

30 OGamnoB - CTyAeHT MOJHOCTBIO
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

BBIMIOJHWJI ~ 3aJlaHUe  KOHTPOJBHOM
paboThl, TOKa3aJl XOpOIINE  YMEHHUS
HaBbBIKK B paMKax  YCBOEHHOIO
y4eOHOTO Marepuajia, HO HE CMOT
000CHOBAThH ONTUMAJILHOCTh
MPEJIOKEHHOTO PEIICHUs, JOMYIICHBI
OlHAa WM JBE HETOYHOCTH, €CTh
HEJ0CTaTKU B oopmnenun
KOHTPOJIbHON paboTHI.

20 oOamroB - CTyAeHT IOJHOCTBIO
BBIMIOJHWJI ~ 3aJlaHUe  KOHTPOJBHOM
paboThl, HO JOMYCTHJ CYIISCTBCHHBIC
HETOYHOCTH H TpyOble OIMOKH, HE
MIPOSIBILIT YMEHHUS MIPaBUIILHO
UHTEPIPETHPOBATH MOJTy4YeHHbBIE
pe3yNbTaThl, KadecTBO OQOPMIICHHS
KOHTPOJIbHON paboTsI UMeeT
HEJIOCTaTOYHBIN YPOBEHbD.

10 6amnoB - CTymeHT HE IOJIHOCTHIO
BBITIOJTHWI ~ 33J]aHUe  KOHTPOJHHOM
paboThl, npu 3TOM MPOSIBUIT
HEJIOCTaTOYHbI ypOBEHb YMEHUH H
HAaBBIKOB, a TaKkKe  HEeCINocoOeH
TIOSICHUTD MTOJIYYCHHBIA PE3yJIbTaT.

3 Tect

15 Henens

20 6asu1oB

20 o6amnoB - 91-100% mpaBUIBHBIX
OTBETOB — BBICOKHH YPOBEHb 3HAHUH,
YMEHUI U HAaBBIKOB;

15 6amnoB - 71-90% % npaBUIBHBIX
OTBETOB —  JIOCTaTOYHO  BBICOKHM
YPOBEHb 3HAHUM, YMEHUW U HABBIKOB;
10 OGammoB - 61-70% mnpaBUIBHBIX
OTBETOB — CPEIHHMI YpOBEHb 3HAHUM,
YMEHUI U HAaBBIKOB;

5 oOamioB - 51-60% mnpaBHIBHBIX
OTBETOB — HU3KHUM YpPOBEHb 3HAHWUM,
YMEHUI U HAaBBIKOB;

0 6amnoB - 0-50% mpaBUITBHBIX OTBETOB
— OYEHb HM3KHM YypOBEHb 3HAHMIA,
YMEHUI U HAaBHIKOB;

Texymuil KOHTPOJIb:

100 6ammoB

HUTOT'O:

100 6atoB

Kpurepun oueHku pe3yJbTaTOB 00y4YeHHS 10 TUCUUIJIMHE:

0 — 64 % oOT MakcUMaJbHO BO3MOXHOH CyMMBI OaUIOB — «HEYIOBJIETBOPUTEIHHOY
(HeOCTaTOYHBIM YPOBEHD JJIsl MPOMEXYTOUHON aTTEeCTAlMU 110 TUCIHUILIHHE);
65 — 74 % OT MaKCHMaJlbHO BO3MOXHOW CYMMBI OalIOB — «yIOBICTBOPHUTEIHHO)

(moporoBblii (MUHUMAJIBHBINA) YPOBEHb);
75 — 84 % 0T MaKCUMaJIbHO BO3MOXKHON CYMMBI 0aJIJIOB — «XOPOILOY» (CpeIHUI YPOBEHbD);

85 — 100 % oT MakCHUMaJbHO BO3MOXKHOH CyMMBI OaUIOB — «OTJIMYHO» (BBICOKHI
(MakcUMaJIbHBII) YPOBEHB)
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

2 cemecTp

Ilpomesicymounas ammecmayus 6 popme 33auem c OUeHKoU

Pacuerno-
rpadudeckas
pabora

11 Henensa

30 GamroB

30 OawIioB - CTYACGHT IIOJHOCTHIO
BBITIOJIHWJI 33JIaHHE, TTOKa3aJl OTIMYHbIE
YMEHUS WM  HaBBIKH B  paMKax
YCBOEGHHOTO  y4eOHOro  maTepuaia,
KOHTpOJIbHass ~ pabota  odopmicHa
aKKypaTHO M B COOTBETCTBHU C
HPEABIBISCMBIMU TPEOOBAHUSMH.

20 oOGammoB - CTyAeHT TMOJIHOCTHIO
BBITIOJTHUJI 3aJlaHHE, TI0OKa3ajd XOpOIIHe
YMEHHUS HaBBIKM B paMKaX YCBOEHHOTO
y4eOHOTO Marepuajia, HO HE CMOT
000CHOBATH ONTUMAIBHOCTD
MPEAJIOKEHHOTO PELICHUS, O0ONnyujeHvl
00HA WU 06e HEeMmOYHOCMmU, €CThb
HEJOCTaTKH B 0POPMIICHUH.

10 GammoB - CTymeHT TMOJTHOCTBIO
BBIITOJHUJI  3aJaHWe, HO JOMYCTHII
CYIIIECTBEHHBIC HETOYHOCTH U TpyObIe
OmMOKH, HE  MPOSBHJI  YMCHHS
MPaBUIILHO HHTEPIPETUPOBATH
MOJyYCHHBIE  PE3YJIbTAThl, KadeCTBO
odopMIICHHSI HWMEET HEJIOCTAaTOYHBIN
YPOBEHb.

5 O6amwmoB - CTyIEHT HE IOJHOCTBIO
BBITIOJIHHIII 33/IaHKE, TIPU ITOM MPOSBUI
HEJIOCTaTOYHbI ypOBEHb YMEHUH U
HAaBBIKOB, a TakkKe  HecHocoOcH
MOSICHUTD MOJIYYEHHBIN pe3ynbTarT.

KoHnTtponbHas
pabota

8 Hemes

50 0atoB

50 OammoB - CTyIeHT TOJHOCTBIO
BBIMIOJIHWJI ~ 33JaHU€  KOHTPOJIbHOU
paboThl, MOKa3ajd OTIUYHbIE YMEHHUS U
HAaBBIKK B paMKax  YCBOEHHOTO
ydeOHOrO  MaTepuana, KOHTPOJIbHAs
pabota odopmieHa akKypaTHO U B
COOTBETCTBUH  C  TPEIbSIBISIEMbIMA
TpeOOBAHUSIMU.

30 OGammoB - CTyIeHT TOJHOCTBIO
BBIMIOJIHWJI ~ 33JaHU€  KOHTPOJIbHOU
paboThl, MOKa3aJl XOpOLIME  YMEHHUS
HAaBBIKK B paMKax  YCBOEHHOTO
yqeOHOTO MaTepuayiia, HO HE CMOT
000CHOBAThH ONTUMAJILHOCTh
MPEUIOKEHHOTO PEIICHUS, OIYIIEHBI
OlHAa MM JIB€ HETOYHOCTH, €CTh
HEJOCTaTKN B oopmiieHnn
KOHTPOJIbHOH paboThI.
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

[Mkana Kputepun
OLIEHUBAHUS OLIEHUBAHUS

20 oOGammoB - CTyAeHT TMOJIHOCTHIO
BBITIOMHWJI ~ 33J]aHUe  KOHTPOJHHOM
paboThl, HO JOMYCTHUJ CYIIECTBEHHbBIC
HETOYHOCTH U TpyOble OIUOKH, HE
MIPOSIBUI YMEHUS MPaBUIILHO
UHTEPIPETHPOBATH MOJTy4YeHHBIC
pe3ynbTaThl, KauyecTBO oOQopMIIeHUs
KOHTPOJIbHOM paboThI UMeeT
HEJI0OCTaTOYHBIH YPOBEHbD.

10 6amnoB - CTyIEeHT HE IOJIHOCTBIO
BBITIOJIHWJI ~ 3aJaHUE  KOHTPOJIbHOMN
padoTHI, npu 3TOM MIPOSIBUII
HEJIOCTaTOYHBI ypOBEHb YMEHUH U
HaBBIKOB, a TakKe  HeCHocoOeH
MOSICHUTD MOJIYYEHHBIH pe3ybTarT.

3 Tect 15 nenens 20 6amoB | 20 GammoB - 91-100% npaBHIBHBIX

OTBETOB — BBICOKHI YpPOBEHb 3HAHUM,
YMEHHI U HAaBBIKOB;
15 GammoB - 71-90% % mnpaBUIBHBIX

OTBETOB —  JOCTAaTOYHO  BBLICOKUIA
YpPOBEHb 3HAHUH, YMEHUN U HABBIKOB;
10 ©OamnoB - 61-70% mnpaBHIBHBIX

OTBETOB — CPEIHHMI YpOBEHb 3HAHUM,
YMEHHI U HaBBIKOB;
5 oOammoB - 51-60% mpaBHIBHBIX
OTBETOB — HHU3KUH YpPOBEHb 3HAHUM,
YMEHUI U HAaBBIKOB;
0 6ammoB - 0-50% mpaBUITLHBIX OTBETOB
— OYEHb HM3KUH YpPOBEHb 3HAHWM,
YMEHUI U HAaBBIKOB;

Texymuil KOHTPOJIb: - 100 6amioB -

HUTOTIO: - 100 GammoB

Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JMCHUIIMHE:

0 — 64 % oT MakcMMaJgbHO BO3MOXKHOW CYMMBI OaUIOB — «HEYIOBJICTBOPUTEIHLHOY
(HEeZIOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllMH 110 TUCIUILINHE);

65 — 74 % OT MakCUMalbHO BO3MOKHOW CYMMBI OalIOB — «yJOBJIETBOPUTEIHHO»

(OporoBbIi (MUHUMATBHBIN) YPOBEHb);

75 — 84 % 0T MakCUMaJIbHO BO3MOXHOW CyMMBI 0aJUIOB — «XOPOLIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakcHMaJbHO BO3MOXXHOH CyMMBI O0aUIOB — «OTJIMYHO» (BBICOKHI
(MakCHUMaJIbHBII) YPOBEHB)
3 cemecTp
Ilpomerxcymounan ammecmayus ¢ popme IK3amen
1 PacuetHo- 11 Henensa 30 GamroB 30 ©OamioB - CTYAGHT IOJHOCTHIO
rpagpuyeckas BBITIOJTHWJI 3aJlaHHe, TT0Ka3al OTIIMYHBIC

pabora

YVMEHHsI W  HABBIKK B  paMKax
YCBOEHHOTO  y4eOHOro  Marepuana,
KOHTpOJbHast  pabota  odopmieHa
aKKypaTHO ¥ B COOTBETCTBHH C
MPEIbSIBISIEMBIMUA TPEOOBAHUSIMHU.
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

20 oOGammoB - CTyAeHT TMOJIHOCTHIO
BBITIOJTHUJI 3aJlaHHE, TI0Ka3aja XOPOIIHe
YMEHHUS HaBBIKM B paMKaX YCBOEHHOTO
y4eOHOTO Marepuajia, HO HE CMOT
000CHOBATH ONTUMAJIBHOCTD
MPEAJIOKEHHOTO PEIIEHUs, O0ONnyujeHvl
00HA UMW O08€ HEeMOYHOCMU, €CTh
HEJOCTaTKH B 0POPMIICHUH.

10 GammoB - CTymeHT TMOJTHOCTHIO
BBIMIOJHUJI  3aJjaHhe, HO  JOMYCTHII
CYIIIECTBEHHBIE HETOYHOCTH U TPyObIe
OIINOKH, HE MPOSIBUJI  YMCHHMS
MPaBUIILHO HHTEPIPETUPOBATH
MOJYyYCHHBIE  PE3YJIbTaThl, KayeCTBO
odopMIICHHSI HWMEET HEJIOCTAaTOYHBIN
YPOBEHb.

5 O6amwmoB - CTyIEHT HE IOJHOCTBIO
BBIIIOJIHMII 3aJIaHHE, TIPU 3TOM IIPOSBUI
HEJOCTAaTOYHBI YPOBEHb YMEHUH U
HAaBBIKOB, a TakXkKe  HECHocoOcH
MOSICHUTD TMOJIYYEHHBIH pe3ynbTarT.

KoHntponbHas
pabora

8 Hemes

50 0aioB

50 oOammoB - CTymeHT MOJHOCTBIO
BBIMIOJIHWJI ~ 33JlaHue  KOHTPOJIbHOU
paboThl, TOKa3aJl OTJIUYHBIC YMEHHS U
HaBBIKK B  paMKax  YCBOGHHOI'O
y4eOHOTO Marepuaja, KOHTPOJIbHAS
pabotra odopmieHa aKKypaTHO U B
COOTBETCTBUU C  MPEABSIBIIECMBIMH
TpeOOBAHUSIMU.

30 OGammoB - CTyIeHT TOJHOCTBIO
BBIMIOJTHIJI ~ 3aJ]aHUe  KOHTPOJBHOM
paboThl, MOKa3aJl XOpOLIME  YMEHHUS
HAaBBIKK B paMKax  YCBOEHHOTO
ydeOHOTO MaTepuajia, HO HE CMOr
000CHOBATH ONTUMAJILHOCTh
MPEJIOKEHHOTO PEIICHHUS, JOMYIICHBI
OlHA WM JBE HETOYHOCTH, €cCTh

HEJIOCTAaTK! B odopmIiieHUN
KOHTPOJIBbHON pabOTHI.
20 oOGamwtoB - CTyAeHT TMOJTHOCTHIO

BBITIOJTHWJI ~ 3aJlaHUe  KOHTPOJBHOM
paboThl, HO JOMYCTHUJ CYIIECTBEHHBIC
HETOYHOCTH U TpyOble OIIUOKHU, HE

MIPOSIBIIT YMEHHUS MIPaBUJILHO
MHTEPIPETHPOBATH MOJIy4YEHHBIE
pe3ynbTaThl, KadyecTBO OGOpPMIICHHS
KOHTPOJIbHON paboThI UMEET

HEJOCTATOYHBIN YPOBEHb.
10 6amioB - CTyOeHT HEe MOJHOCTBIO
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HaumenoBanue
OILICHOYHOTO
Cpe/icTBa

Cpoxku
BBITIOJTHEHUS

Ixana
OLICHUBaHUS

Kputepun
OLIEHUBAHUS

BBITIOJIHWJI ~ 3aJaHUE  KOHTPOJIbHOM
paboTHI, npu 3TOM MIPOSIBUII
HEJIOCTaTOYHBI ypOBEHb YMEHHH U
HaBBIKOB, a TakKe  HeCcHocoOeH
MTOSICHUTD TTOJTYYCHHBIH pe3ysIbTarT.

3 Tect

15 "Henensa

20 6asu1oB

20 o6amnoB - 91-100% mpaBUIIBHBIX
OTBETOB — BBICOKHM YPOBEHb 3HAHUMU,
YMEHHH U HABBIKOB;

15 6amnoB - 71-90% % npaBUIBHBIX
OTBETOB —  JIOCTAaTOYHO  BBICOKHIA
YPOBEHb 3HAHUW, YMEHUM U HABBIKOB;
10 GammoB - 61-70% mnpaBUIBHBIX
OTBETOB — CPEIHUIM YpOBEHb 3HAHUIA,
YMEHHI U HAaBBIKOB;

5 OamioB - 51-60% mpaBHIBHBIX
OTBETOB — HHU3KUH YpPOBEHb 3HaHUM,
YMEHHH U HABBIKOB;

0 6amnoB - 0-50% mpaBUILHBIX OTBETOB
— OYeHb HU3KUU ypOBEHb 3HAHUH,
YMEHUI U HAaBBIKOB;

Texymui KOHTPOJIb:

100 6ammoB

DK3aM€eH:

50 oamwnoB

50 GammoB — 91-100% mpaBMIIBHBIX
OTBETOB — BBICOKMI YPOBEHb 3HAHW,
YMEHHI U HAaBBIKOB;

40 O6amnoB - 71-90%  mpaBHIIBHBIX
OTBETOB —  JIOCTAaTOYHO  BBICOKHUIA
YPOBEHb 3HAHUI, YMEHUN U HABBIKOB;
30 OammoB - 61-70% TpaBUIBHBIX
OTBETOB — CPENHUUW YPOBEHb 3HAHWU,
YMEHUI U HAaBBIKOB;

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

HUTOTI'O:

150 6ammoB

Kpurtepuu onieHKH pe3y/ibTaTOB 00y4eHHs M0 JUCHUTILIMHE:

0 — 64 % orT MakcUMalbHO BO3MOXHOH CyMMBI OaUIOB — «HEYIOBJIETBOPUTEIHHOY
(HeOCTaTOYHBIM YPOBEHB JJIsl MPOMEXYTOUHOM aTTEeCTAllUU 110 TUCIHILIHHE);

65 — 74 % oT MaKCUMAabHO BO3MOKHOW CyMMBI OQJIJIOB — «YJIOBJIETBOPUTEIHHO» (ITOPOTOBBIH
(MMHMMAIBHBIN) YPOBEHD);
75 — 84 % oT MakCHUMaIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHbD);

85 — 100 % oT MakCHMMaJbHO BO3MOXXHOH CyMMBI OaUIOB — «OTJIMYHO» (BBICOKHI
(MakCHUMaJIbHBII) YPOBEHB)
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3 TunoBble KOHTPOJILHBIE 32/IaHNUS WIH HHBIE MATEPHAIbI, HEOOXOAUMBbIE 1JIs1
OLIEHKHU 3HAHUI, yMEeHHM i, HABBIKOB U (UJIH) ONbITA AeATEJIbHOCTH,
XapakTepu3youme npomecc popMupoBaHUsA KOMIETEHIUH B X0/1e 0CBOCHUS
00pa3oBaTeJIbHOM MPOrPaMMbI

3.1 3apanusi AJsl TEKYLIEro KOHTPOJIA yCIIeBaeMOCTH

KonTpoabHnas pabdora 1 cemecTp

1. Mausr Touku A(3, 4, 5), B(5, 5, 7). Haiitu MOIy/Ib 1 HAIpaBJISIONIHE KOCHHYCHI BEKTOPA AB .
2. Bekrop ¢ cocraBiser ¢ KoopauHarHbiMH ocsmu  Ox, Oy yrmel « =60°, f=120°.

BbraucianTh ero KOOpAMHATHL, MIPU YCIOBUU |6| =4 u BekTOp ¢ 0Opasyer ¢ ocbro OZ octpwlit

yroJl.
3. Jlanbl BeKTOpHI G ={3,1,—2}, b =45,1,—2}. HaiiTu koopauHaThl BeKTOpa X, €CIU OH
neprneHauKyysped k ocu OZ M ylI0BIETBOPSET yCIOBUAM d-X =9, b-X=7.

4. Onpenenuth npu KakoM « BekTopbl a ={3«, -5, 2}, b ={l, -2, a} B3aUMHO
HepIEHINKYIISPHBI.

5. OnpenenuTs Ipyu Kakux a, f# BekTopsl a ={a, 5, 2}, b ={2, B, &} KOILIMHEapHBI.

6. Jlanbl BepmmHbl TpeyronbHuka A(l 2,3), B(2,—2,1), C(3,4,3). OnpenenuTs €ro BHyTpEeHHUN

—_

yroJ npu BepimHe A u npoekuuto Bekropa AB Ha Bektop AC .

7. anbl Bepmmabl Tpeyrobauka A(l, 2,1), B(2,2,3), C(3,4,3). HaiiTu ero riomane u BBICOTY,
ONYIICHHYIO U3 BEPILIUHBI 5.

8. Haumbl Bepmmubl Terpadapa A(LL1), B(L2,3),C(3,4,2), D(5,3,2). Haiitu ero o0bem wu
BBICOTY, ONYIICHHYIO 13 BepmHbl C.

9. HMaun Bextop a=9{12,—-9,9}. Haiitu BexkTOp X KOJUIMHEAPHBIA BEKTOPY d, KOTOPBIH

coctaBisieT ¢ ocbio OZ ocTpbIil yroi u |7(| =234
10. Haiiti yron Mexny BekTopamu M wu N, eciu |m| =|ﬁ| =1 wu BekTOpHI a=5M-4n,

b =mM+2f B3aMMHO MEPIICHIUKY/ISIPHBI.
KouTtpoabHas padora 2 cemectp

Haiitu npenenst GyHKIMIMA:

2 4 _ X
1) lim XS gy g DX ZXED Iim[z 3)‘];
X0 2X" —2X+ 2

X—>00 3)(4 _2)(2 +2X x>\ 5 —3X
. x°-8 X2 43X 42 . 2x2—x+13X
4) Im ——; 5) Mer———ﬁ @Im1——77—— X
X2 4/2X — X x—>-1x" -3x—-2 x—o - 2X° +1
_ X
7 Iimcosx cost; 8) lim N2X+15-5 9) | In(1+xe™)

=4 Fher : im——=.,
x—>0  XSin3x x—>5 3—+/X+4 x—01 — +/1+ 3X

HccnenoBaTh (PyHKIMIO Ha HETIPEPHIBHOCTD U MIOCTPOUTH €€ Ipaduk:

-X, Xx<0
f(x)= x3, 0<x<2.
X+4, Xx>2
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KonTpoJuabsnas pa6ora 3 cemectp

"00bIKHOBEHHBIE auddepeHMaibHbIe YpaBHEHUS"

1) Haiitu o6Giuee perrenune audpdepeHnanbHbIX YpaBHEHHIH
a) (x2 +1)y’+4xy =3;
b) y"+2y(y')’ =0;
c) x*y"=(y"):
d) y"—2y'+5y=10e*cos2x.

2) 3ammcaTh ypaBHEHHE KpHUBOH, mpoxopsmieit depe3 Touky A (0, 2), €Cld H3BECTHO, YTO
yriaoBol kod()PUIMEHT KacaTeabHOW B JIFOOOH €€ TOYKE pPaBHSACTCS OpJIWHATE ITOW TOYKH,
YBEJIMUYEHHOM B 3 pasa.

PacuerHno-rpajduyueckas padora 1 cemectp

1. BeluuciuTh OmnpeneuTeNb, UCIIOIb3Ys: a) Pa3okKEeHHEe Mo 2-0U CTPOKe; 0) pas3iioKeHHE 10
4-my cronOiy; B) Meron dGGEeKTMBHOIO TOHIDKEHUS TOpsAKa; T) TMpUBEICHUE
K TPEyroJbHOMY BUIY; 1) TeopeMy Jlamaca.

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

2. Haiittu A-B u B-A. V6emurscs, uro det(A-B) = detA-detB. Haiiru 47! B! meromom
HpHCOGI{HHeHHOﬁ MaTpulbl.
1

12 7 5 1
A= 1-2 4|, B= 5 3-1|
3-5 3 1 2 3
3. C moMOIIbIO dJIEMEHTAPHBIX IPE0OPa30BaHuii HaliTh MaTpuily oOpaTHyro Marpuie C.
2 5 1
C=|1 0 1
1 2 3

4. UWccnenoBaTb CHUCTEMY Ha COBMECTHOCTb. B ciyyae COBMECTHOCTH peluTh €&: a) 1o
dbopmynam Kpamepa; 6) ¢ momoipio 00paTHOM MaTpHIlkl; B) MeTogoM ['aycca; r) meTomom
LU paznoxenws.
Xl —X2 +3X3 =O,
—2Xq +Xg + X3+ X4 =8,
3Xq +2Xy —4X3 +2X4 =18,
2Xq + Xy — X3 + X4 =10.

5. Haiitu ob1miee perieHre cUCTEMBI OTHOPOAHBIX YpaBHeHHH u mocTpouts OCP.
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6X; +35 —2X3 +4X4 +7X5 =0,
TXy +4Xy —3X3 +2X4 +4X5 =0,
X1 +Xp —X3 —2X4 —3Xg5 =0,
2Xl - X2 + 2X3 +12X4 +19X5 = O
6. MccnenoBars cUCTEMY Ha COBMECTHOCTB. B cilyyae COBMECTHOCTH PEHIUTh €€ JIH0ObIM
METOIOM:
X1 —Xp +2X3 + X4 =5,
2%y +3Xy + X3 + X4 =5,
—Xg =2, +4%x4 =-13,
7%y =2Xp +2X3 =10%4 — X5 = 2. 5%y — Xy + Xg +2X4 =2,
—Xq + Xy +X3+2X4 =0.

2Xq +3Xy +2X3 +5%X, +2X5 =3,
a) 9%, + Xy +4X3 —5X, +xg =1, 0)

PacuetrHo-rpajduyeckas padora 2 cemecTp

3agaua 1. Mcxoas u3 onpeaencHus MPpoU3BOAHOM, HaT | '(O).

tg(x3 +x%sin Ej X #0;
f(x)= X
0, x=0.
3anaua 2. CocTaBUTh ypaBHEHHE HOPMAJM U YPaBHEHHUE KacaTeJIbHON K JAaHHON KPUBOM B TOUKE
c abcruccoit Xp. Y = (4X— XZ)/4, Xg =2.
3anmava 3. Haiitn muddepeniman dy

y = xarcsin(1/ x) + In‘x +Vx% -1
3anmava 4. Berauciute npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHmaa.

y :%(x+\/5—x2j, X = 0,98,

3amaua 5. Haiitu nmpou3BoHEbIE:

, Xx>0.

2(3x3 + 4x2 —x—2) 1 142"
a = ;0 =——In ; B =2Jx —4In(2++/x);
)Y 151+ x 'Y g 1-2” )y ( )

. 1 sin? 3x tgx —ctgx 1 2 + /5thx
r) y=sinv3+=. N y=arctg(—j; e) y= In ;
)y 3 cosex " Jx )Y 445 | 2—/5thx
x) y=(arctgx)(1/2)'”ar°tgx; 3) yz—xarcsman 1-x2;

V1-x2

1) y=i(x2+8 x2—4+ﬁarcsing, X>0; K) yz_iln(tgx+ctga).

24 16 X Sinx

3?41

X
3agava 6. HaliTu npou3BoaHyO Y, ! 3t3 .
y = sin(t3 /3+t)
3ayaua 7. HaiiTi mpons3BoaHyt0 n -ro nopsiaka Gyskmmn Y = xe?,
3anmaya 8. HaiiTh mpon3BOIHYIO YKa3aHHOTO MOPSIKA
y= (2x2 - 7)In(x —1), y® =2,
3amaua 9. [Toctpouts rpaduku GyHKIIUN ¢ TOMOIIBIO TPOU3BOHON TIEPBOTO MOPSIKA.
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3 _9x% +12x-9; 6) y=1-3x?-2x.

3anaua 10. Haiitu HanOombIiee 1 HaMMeHblIIee 3HaYeHUs! (PYHKLIUU HA 3aJ]AHHOM OTpe3Ke

y=x° +%—16, [1, 4].

PacuyerHo-rpajguyeckas padora 3 cemecTp

1. HaliTu Heonpe1elIeHHbIE UHTErPaJIbl:

3+§/— 2X

1) j—d 2) [/3+ xdx; 3)[
6x+1
; . dx . 7xdx .
4) [sin(3—2x}x; 5) [—2—; 6
) | ( )j )IQXZ_1 )I7X +1’
7) [ 8) [—3xdx_ . 9) [e*¥dx;
\/7x _3 3-2x?
10) [YIEIN2X gy . 11) [ 220 ey 12)[—SNX gy
X 1-x V1+2c0s X
X arctg 2* Index-1 dx :
13) (2292 4. 14) [Y= S dx; 15) | > :
1+2 (5x+1)In“(5x+1)
tg x
16) je;ftgxdx; 17) [sin* 2x-cos2xdx ;18) [sin?3x-cos* 3xdx;
COS* X
19) [sin3x-cos5xdX ; 20) | o ; 21) | fox dx

4sin X — 6C0S X sin® x +3cos? x '

”«/x+1+1 _ 23) [ dx _ 28y [—XHL Ux +1
Vx+l-1 3(2x+17 +V2x+1 Sx7 + \/—
25) [— X 26) [— & 27) [x%edx;

K21+ %2

3x2 -1

29) jln(x+m}jx;

28) [3* cos xdx ; 30) [x®In(3x—1)dx;

X2 +2 x> +x% -8

31) [xcos? xdx ; 32) [————dx; 33 —dX;
) ) I(x—l)(x+1)2 )1 X3 — 4x
1 dx dx
34) [—————dx; 3B) [——; 36) | ——
”x —x%—x+1 )I2x2—3x+2 )J,/1+2X_X2
— 5_
37) | 23x 2 dx: 38) [ 2x-10 ix 39)13x2 4x i
5X° —3x+2 VX% +8x+9 X°+1
s0) [—K . a1y [—

xUX2 —x+1 1+x+1

OrnpenesieHHbI UHTErPal U €ro MPHIOKEHUSI.
1. BeruucnuTh HeCOOCTBEHHBIM MHTETPAJT UJTH JI0KA3aTh €r0 PaCXOIUMOCTh:

dx
a) 0) .
'[ xInx’ ‘!‘ XA/ X —1
2. HaI/ITI/I wiouaib (Urypsl, OrpaHUYEHHON JTMHUSAMMU:
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a) xy=4, x+y-5=0; 6) p=2sin2¢p, p>1;

) X =t —sint, 1 ( >1)
B =— =— |
y =1-cost, y 2 y 2

3. Haiitu nomuny ayru kpusoit Y =chx, 0<x<In3.

4. Boeruncauth 00beM Tea, 00pa30BaHHOTO BpallleHUEM BOKPYT ocd Ox (UTyphl, OTpaHUYECHHOM
2 2
manmsaimu X< — Y =16, X=8.

Tect 1 cemecTp

Bonpoc Ne 1: 3anumure ypaBHEHUE MPSAMOM, COOTBETCTBYIOIEE TAHHOMY PUCYHKY.

Bormpoc Ne 2: YpaBHeHuUe III0CKOCTH, TPOXOASIIECH Yepe3 TOUKY M (—1;—1;—1) 1 ocbk OX, numeer
BU]I...

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

L x+y+2z+3=0 2. x+z+2=0 3. y+z+2=0 4. y—z=0

Bompoc Ne 3: Toyka (-2;1) J€KHUT Ha IPIMON C yPABHEHHEM. ..
BapuanTs! 0TBETOB: (BBIOEpPUTE HECKOJIBKO ITPABHIIBHBIX OTBETOB, BPEMSI 2 MUH)
1. 3x—y+7=0 2. y=x-1 3. y=-2x-34. x+2y-1=0

Bonpoc Ne 4: Ecnu touka P(xg; —2:;1) IpUHAIIEKUT MIOCKOCTH 4x + 5y —6z =0, TO

KOOp/MHAaTa X[ paBHa
BBenurte npaBuibHbIN OTBET (BpeMs 2 MUH).

Bompoc Ne 5: Jlimna oTpeska, oTcekaeMoro npsmoi 2% +3y -6 =0

BBenure npaBuibHbIN OTBET (BpeMs 1 MuH).

Ha ocu OY, paBHa...

Bonpoc Ne 6: Ykakure npaBUJIBHOE COOTBETCTBUE MEXKY YPABHEHUSIMU U TUIIAMU YPABHEHUM
IIPSAIMOM Ha IIOCKOCTH.

1. 2Zx—-5y—-9=0 2 y=-3x+7 3 x=6

BapuaHTbl 0TBETOB: (YKa)XUTE€ COOTBETCTBHUS, BPEMs 2 MUH)

1. ypaBHEHUE TIPSMOM, MapaIeTbHON OCcH a0CIHCC. 3. ypaBHEHUE MPSIMOil B
OTpPE3KaxX Ha OCsIX

2. ypaBHEHHUE TIPSMOH C YTIIOBBIM KOA(DPHUITHEHTOM 4. obuiee ypaBHEHHE TIPSIMOI

5. ypaBHEHUE MPAMON, MapAJIIETLHON OCH OPAUHAT

Bompoc Ne 7: YpaBHeHHeM npamoii, napatensroit ¥ ~3* ~1 | gpnsercs ...
BapuaHnTtsl 0TBETOB: (BbIOEpUTE OJIMH MPABUIBHBIA OTBET, BPEMS 2 MUH)

1 ¥=x%2 o5 y=3x+2 g y=-3x+l 4 p=x-3
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Bomnpoc Ne 8: YcraHOBUTE COOTBETCTBUE MEKY YPABHEHUEM TIJIOCKOCTH M €€ MOJIOKEHHUEM B
MIPOCTPAHCTBE

1. 2x+3z+5=0 2. 4_}?—2—320 3. 5x+2y—9=0 4'x+7y—2220
BapuanThl 0TBETOB: (YKa)KUTE COOTBETCTBHUSI, BpeMs 2 MUH)

1. mapamtensHa ocu OY 2. mapajuiesnbHa ocu OX 3. IPOXOAUT Yepe3 Hayajo
KOOpJUHAT

4. mapainensna ocu OZ 5. mpoxoaut uepe3 ock OY

Bomnpoc Ne 9: TIpsimast npoXoauT yepe3 TOUKU Q©:0) y B(-4:8) Torna ee yrioBoit
KO3 PHULIMEHT paBeH...

BBenure npaBuibHbIN O0TBET (BpeMs | MuH).

o ) ) = +
Bormpoc Ne 10: YpaBHeHHEM NPSIMOiA, IEPIECHIUKYIISIPHON TpsiMoil 2x+3  gpnsercs ...
b 2

BapuanTs! 0TBETOB: (BBIOEpUTE OJIMH IPABUIIBLHBIA OTBET, BPEMS 2 MUH)
1 2x-y+1=0 2 3x-y-5=0 3 x+2y+4=0 4 xt3y+12=0

3x -2y +z-6=0

Bormpoc Ne 11: Toukoit nepecedeHust MI0CKOCTU ¢ ocbto OX siBnsgercs ...

BBenure npaBUiIbHBIN OTBET (BpeMs 2 MUH).

Bompoc Ne 12: Tlpsimast 3 5 mapajulenbHa IIOCKOCTH
BBenuTe npaBUiIbHBIN OTBET (BpeMs 2 MUH).

x=1_y+4 =z

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

Tect 2 cemecTp

X

Bompoc Ne 1: IIpousBoanas yactHoro 2% -1 paBHa ...
BapuanTbl 0TBETOB: (BBIOEpUTE OJIMH MPaBUIBHBINA OTBET, BpEMsI 2 MUH)

1 1 N _dx-l
- Z z
1. 2x-1 2. (2x-1)° 3. {(2x -1} 4 (2x-1)
Bompoc Ne 2: 3Hauenune npou3BoaHoN QyHKIMU Y = X - €°* B TOUKe x=-1 PaBHO...

Bompoc Ne 3: Vkaxure Bun rpapuka GyHKIUY, [UIsI KOTOPOH Ha BCEM OTpE3Ke [a;b]
y =0, y <0, y" >0

OJIHOBPEMEHHO BBINOJIHAIOTCS YCIIOBUS
BapuanTbl 0TBETOB: (BBIOEpUTE OJIMH MPaBUIILHBINA OTBET, BpEMsI 2 MUH)

Bonpoc Ne 4: JTan rpaduk pyHximm y=17r (x) . \
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Torna BepHBI yTBEpXKIACHHUS ... BapuaHnThl 0TBETOB: (BBIOEPUTE HECKOIBKO MPABUIBHBIX
OTBETOB, BPEeMsI 2 MUH)

1. f”(x) >0 mpu * € (ﬂ;l) 2. f”(x) >0 npu * = (L)
3. f”(x) <0 npu + € (_ DD;D) 4, =2 x=4 _ qouy neperuba

5. X =0 _ touka nepern6a

_sindx

¥ _
Bonpoc Ne 5: 3uauenne nponssoanoii dyrkmm 7% +1 g rouxe X =0 papno...

Bormpoc Ne 6: Ha pucynke n3zobpaxen rpadux GyHKIIHHA y=1) , 3aJTaHHOI Ha MHTEpBaje
(=3;6)

'}-'.i 3
A

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

Tect 3 cemecTp

at

2 o
Bompoc Ne 1: Materpan “¢° +2 paseH ... BapuanTel oTBETOB: (BBIOEpPUTE OJMH MTPABUIIbHBII
OTBET, BpEMsI 2 MUH)

12

1 1
[Flx)ax=-2  [2f(x)dx=3, [27()etx
Bompoc Ne 2: Ecniu -1 n 1z TO UHTETpaI -! paBeH ...
25 -5 .
Bonpoc Ne 3: /lan unTerpan x . Toryia 3amMena nepemenHoit * = 3 €0SI mpupoaut ero

K BULY ...

I(4x3 - 2x)Inx dx

Bompoc Ne 4: Ecnu B HeolpeieJIeHHOM UHTerpajie , IPAUMEHSIST METOJT

WHTETPUPOBAHUS 110 YACTSIM MOJIOKHUTh, YTO u(x)=lnx 14 byHKIMSA vix) Oyzer paBHa ...

+1

Z
Bompoc Ne 5: TIpaBuibHyI0 pamroHanbHyio apobs & 35" Moxro mpencTaButh B BHIe CyMMBI
npocTelimux Ipobeil ¢ HeonpeaeneHHbIMU KOG (QUIIUEHTaMH. . .

_1[(9\}’;—8x+3)afx

Bompoc Ne 6: Onipenenensblil uHTErpan o paBeH...

-lfczrcfg Ladx

2
Bomnpoc Ne 7: 3Hadenne unrerpamad 1T+ pagHo...

Bonpoc Ne 207: Tlnomans ¢purypsl, U300pa>keHHOM Ha PUCYHKE, ONPENEIsIeTCS] HHTETPAIOM. ..
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w, <

y=-2x%+3

][\. + 3

| O -

|
h

Bomnpoc Ne 8: OnpeneneHHbIi HHTErpall, BbIpAXaIONIMH IJI0IIaAb TPEYroJIbHUKA C BEPIIMHAMU
(0;0); (210); (0;10) , IMEET BU]I

3.2 3apanus I NPOMEKYTOYHOM aTTeCTAllUH
KoHTpoJibHBIE BONIPOCHI K 9K3aMeHY

1. [elictButenbHas (yHKOUS N ACHCTBUTENbHBIX MepeMeHHbIX. [Ipumepsl. OO6macTb
onpeneneHus. MHokecTBo 3Ha4YeHHH. ['paduk. JIMHUU U TOBEPXHOCTH YPOBHSI.

2. IIpenen n nenpepsiBHocTs @HII B Touke. HenpeprisHocTs PHII B 06nacTu.

3.  Yacrasle npousBogabic ®HII 1 UX reoMeTpUUYCSCKUNA CMBICIT.

4.  JTuddepeHnrpyeMocTb OHIL HeobOxonumoe u JIOCTaTOYHOE YCIIOBHE
b hepeHIPYEMOCTH.

5. Homuwii muddepenuman OHIL. Ilpumenenne muddepennnana B TPUOTHIKEHHBIX
BBIYUCIICHUSX.

6. IlpousBoaHble CIOKHON QyHKIMH. THBaprHaHTHOCTH GopMbl qudhepeHImrana.

7. TlpousBoanbie u quddepeHIranbl BHICIIUX MOPSAKOB.

8. Teopema 0 cMemIaHHBIX TPOU3BOIHBIX.

9. ®opmymna Teitnopa.

10. Dxcrpemym OHII. HeobxommumMoe 1 JOCTATOYHOE YCIIOBUE CYIIIECTBOBAHUS DKCTPEMyMa.

11. VYcnoBusblit 5kcTpeMyM. MeTo1 HeonpeeIeHHbIX MHOXUTeNeH Jlarpanka.

12. HawmGompiiee 1 HaUMeHbIIIee 3HaYCHUE (DYHKIIUN B 3aMKHYTOU 0OJIACTH.

13. IlepBooOpa3nast GyHKUMHM U  HeompeneneHHb uHTerpas. (OCHOBHBIE CBOWCTBa
HeolpeieIeHHOro nHTerpaia. Tabauna HeonpeIeleHHbIX HHTErPaIoB.

14. OcHOBHBIE METO/IbI HHTETPUPOBAHUS (MHTETPUPOBAHUE 110 YACTSAM U 3aMEHOM MEepEeMEHHOMN).

15. MHrerpupoBaHue NpoCTEHIINX pallMOHAIBHBIX ApOOEi.

16. WnTterpupoBanue qpoOHO-pallMOHATBHBIX ()YHKIUHA.

17. WHrerpupoBaHue HppalMOHATBHBIX (QYHKIIHM.

18. NuTerpupoBaHue TPUTOHOMETPUUYECKHX (QYHKIUH.

19. Omnpenenennsblii naTerpai. OCHOBHBIE CBOWCTBA M TEOMETPUIECKUIN CMBICIT.

20. OcHoBHBIE TeOpeMbl 00 onpeneneHHoM uHTerpaie. @opmyna Hetotona-JIeitOnuma.

21. T'eomerpruecKkue U YKOHOMHUYECKHUE MTPIIIOKEHHSI OTIPEICTICHHOTO HHTETpaa.

22. HecoOcTBeHHBIE HMHTErpajibl HEpBOr0O M BTOPOro poxaa. I[Ipu3Hakum CcXOOUMOCTH U
PacxoaMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB.
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TunosBble JK3aMeHAIIHOHHBIE 321291

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

2. Haiiti 1 HOCTPOUTE: @) TUHUH YPOBHSA QYHKIIUU Z = 4/ x2 — y2 ,
6) noBepxHOCTH ypoBHs QyHKuMA U =X2/4+y?/9—7.

3. Haiitu monmusiit nuddepenunan pyHkuuu:

a) 7= arccos— 6) U —In(y2 —3e X +sin® z).

4, BBI‘II/ICJ'II/ITB NPUOJIMKEHHO C TOMOIIbI0 Tuddepennuana GyHKiuu:

2 122489, o) (@2 + @22 )"

5. Haiitu 9acTHBIC MPOU3BOIHBIC CIOKHOW (DYHKIIUU:
a) z=Ju+v—2,rme u=Iny/xy, v=x'y, 6) z=tg(x/y), rae x=uv , y=u?-v2.

6. Haiitu yacTHBIC TpOU3BOAHBIE (PYHKITUH, 33 JAHHON HESBHO:

a) x> +y3+23-3xyz=4,6) X’ +In(3C+2%)—xyz =0, x=u+v, y=uv.

7. Haiitu rpaauveHT, NMPOW3BOJHYIO MO HampaBieHUio BekTopa a=4{l 2, -1}, ypaBHeHue
KacaTeJIbHOMN TIOCKOCTH U HOPMAJIH K MMOBEPXHOCTH S !

a) z = x2 +y2 -3xy —X+Yy+2,BTouke M(2,1,0),

6) X2 +2yz —yz2 +3y—7xz2+20=0, B Touke M(1, 2,3).

8. Haiitu 9acTHBIC MPOU3BOIHBIC BTOPOTO MOPSIKA:

a) Z= cos(3x2 - yg), 6) u=(x>+22)"Y B) x2+2y2-2xy+22-2-20=0.

9. HccnenoBath GYHKIIUU HA SKCTPEMYM:

a) 7=-X?—y+xJy +6x+3, 6) U=4x>+y%+62% —2xy +6x2 - 62,

B) 22+xyz—xy2—x3 =0.

10. HccnenoBaTh (QyHKIMH HAa YCIOBHBIN SKCTPEMYM:

a) Z=X2+y2-2xy, x—-y?+2=0,6) u=x+2y+3z, x*>+y?+z%=14,

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

11. Haiiti HanbonpInee ¥ HAMMeHbIIIEe 3HaUeHNs QYHKINN B 3aMKHYTOH o6macti D :

a) z=3x?+3y2-2x—2y+2, D: x>0, y=0, x+y—-1<0;

6) u=xy+xz, D:2% +y* <8,|x|<3.

1. Haiitu HEOMPCACIICHHLIC HHTCI'PAJIbI:

XCOS X
a) I

2

———dx; 6) J‘(x2 +2)eX 2dx;
sin“ x

X

J.\/_(x+1) ’ r)J'?/x_l X
)I2x3—40x—8 . Ix3+6x2+13x+6dx_ y sz +3x% +3x+2
X(x+4)(x-2) (x=2)(x+2)3 (X% + X +1)(X% +1)
sin x . 3tg?x-1
3 ~[5+35inxdx’ ) J‘tg x+5d ’
)J‘ 42 —X+2 dx - ) J-

(«/x+2+4«/ X)(x+2)?%

dx

K) Isin“ 3xcos* 3xdx ;

2 5/
de; J‘ 1+§/_
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