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CTpykTypa U cofep:KaHue TUCUUIIINHBI

1. leau u 3a1a4u JUCHUILIMHBI, €€ MeCTO B YUeOHOM Mpouecce

JlucuumninHa npeacTaBiseT co0OMl M3JI0KEHUE OCHOBHBIX IOJIOKEHUN
MaTeMaTHYECKOr0 aHaJIn3a, aHATUTHYECKON T'€OMETPUM U JIMHEHHOW anreOphl,
HEOOXOAMMBIX JJI1 U3YUYEHUS CIICIUATbHBIX JUCIUIUIMH.

enb u3ydeHUs AUCIUIIIMHBI — OBJIQJIEHHUE CTYJICHTaAaMHU HEOOXOJUMBIM
MaTeMaTHYECKUM amnmnapaToM, MOMOTAOIIUM aHAIM3UPOBATh, MOAECIUPOBATH U
pelmaTh 3a/1a4i B paMKax MPUKIAIHBIX UCCIEIOBAHUM.

3amaun: pa3BUTHE JIOTHYECKOTO U aOCTPAKTHOTO MBIIICHUS CTY/IEHTOB,
OBJIQJICHUE CTYAEHTAMH METOJIaMHU UCCJIEIOBAaHUSA U PEUICHUS] MAaTEMAaTUYECKUX
3a/1a4; BBIPAOOTKA y CTYJIEHTOB yMEHHUS CaMOCTOSTEIBHO PACIIUPSATH CBOU
MaTeMaTUYECKHE 3HAHUS W MPOBOJUTH MATEMAaTUYECKUN aHAIIU3 MPUKIIATHBIX
3ajad4.

2. Mecro aucuuniaunnsl B crpykrype OIIOII BO

Huciunnnna «MareMaTtuka» BXOAUT B MOJAYJIb €CTECTBEHHOHAYYHBIX
JTUCHUIUIMH 00s3aTeIbHON YacTH yueOHOrO MJIaHa.

HeoOxoauMbIMK  yCIIOBUSMH JIJI1  OCBOEHHUS JMCLMIUIMHBI SIBIISIOTCS:
3HAHHME OJJIEMEHTAapHOW MaTEeMaTUKH: aireOpbl, T€OMETPUH, 3JIEMEHTAPHBIX
(GYHKIMI 1 OCHOB MaTeMaTHYECKOI0 aHAJIM3a; YMEHUs PelllaTh TUIIOBBIC 3a/1a4H
JIIEMEHTAPHOM  MaTeMaTUKW;  HABBIKM  MBICIMTEIBHOM  JI€ATEJIbHOCTH,
JIOTUYECKOTO aHAJIN3a, MaTEMAaTUYECKOTO U TEOMETPUIECKOTO MBIIIJICHUS.

ConepxaHne JUCLUILIMHBL  SBISETCA JIOTUYECKHM MPOAOJDKEHUEM
COJIEpKaHUS DJIEMEHTAPHOW MaTEMaTUKH M CIYXXUT OCHOBOWM JUII OCBOCHHSI
CIELUAJIbHBIX NHKEHEPHBIX TUCIHILINH.

3. TpeOoBaHusA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMILIMHBI

CTyneHThl, 3aBEpIIMBIINE HW3YYECHHE JUCHUIUIUHBI «MaTtemaTukay,
JTOJIKHBI

3HATh: OCHOBHBIE MOHATHUS U METOJIbl MATEMAaTUYECKOIO aHAJIN3a, B YaCTU
nudGepeHIMaTbHOTO U WHTETPANIbHOTO HCYMCICHUS, TEOPUU PSIOB; TEOPUHU
JUHEHHON anreOphl; aHAIUTUYECKOW TeoMeTpuu; TeopuH auddepeHInaIbHbIX
YPAaBHEHMI; OCHOBHBIE aJTOPUTMbI TUIOBBIX YHUCJIEHHBIX METOJOB PEIICHUS
MaTeMaTUYECKHUX 3aay.

YMETb: UCIIOJIb30BaTh METOJBI MaTeMaTH4YECKOTO aHanusa,
aHAJTUTUYECKOM  TeOMEeTpUH, JIMHCHHOW  aireOphl, Teopuu  (PyHKIIMMA
KOMILJIEKCHOTO TMEPEMEHHOI0; HCIOJb30BaTh OCHOBHBIE MPUEMBI 00pPabOTKH
DKCHEPUMEHTAIIbHBIX JAaHHBIX.

BJIQJICTh: MAaTEMAaTUYECKUMHU MOHATUSIMU U CUMBOJAMHU [JI1 BBIPAKECHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOILIEHHUM, MATEMAaTHYECKUMHU METOJaMU U
AITOPUTMAMU B MIPUJIOKEHUSAX K TEXHUYECKUM HayKaM.

[lepeuncnennble pe3yabTaThl 00pa30BaHUs SBIAIOTCS OCHOBOM st
dbopmupoBanus cieayromux komneteHui (B coorBercTBUU ¢ GI'OC BO m



TpeOOBaHUSAMU K pPe3yJibTaTaMm
nporpammsl (OITOIT BO):

ob1enpodeccuoHaNbHBIX:
OIIK-1
MaTeMaTU4YECKue,

OCBOCHMUA

OCHOBHOU

o0Opa3oBaTenbHON

CITOCOOCH CaMOCTOSTEILHO HpI/IO6pCTaTB, pa3BHUBAaTb U IMPHUMCHATH

CCTCCTBCHHOHAYYHBIC, CoMaJIbHO-

SKOHOMHUYCCKHE H HpO(l)eCCI/IOHaHBHbIe SHAHUA i1 PCHICHUA
HCCTAH/IAaPTHLIX 3aaa4, B TOM YHCJIC B HOBOU MJIM HE3HAKOMOM cpeac
U B MCKAUCHUIINIMHAPHOM KOHTCKCTC

4. CTpyKTypa U coiep:KaHue TUCUUIIINHBI

4.1. O0bem y4eOHOI TUCUMIIJIMHBI U BU/IbI Y4e0HO# padoThl

O6bem gacos (3.€.)
Buz yueGHOi paGoTsI Ounas OuHo- 3aouHas
dbopma 3a04Has dbopma
dopma
OO6mas yueOHast Harpy3Kka (Bcero) 468 468
(13 3au. ex) (13 3au. ex)
OO6s3atenbHast ayJIMTOpHAs yaeOHast 272 36
Harpyska (Bcero)
B TOM YHCIIE:
Jlexuun 136 18
CeMuHapcKue 3aHsATUs - -
IIpakTHueckue 3aHsATUs 136 18
JlaGopaTopHble pabOoThI - -
KypcoBas pabota (KypcoBO# MPOEKT) - -
WunuBuayanpHOE 3aaHUE 1-3 cem. 1-3 cem.
CamocrosiTenbHas paboTa CTyieHTa (BCEro) 196 432
®opma arrecTarn 9K3aMEH; 9K3aMeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kanue pa3iesioB JUCHUILIMHBI

Cemectp 1

Tema 1. Jluneitnas anre6pa

Marpunpl. Onepaumu Hajg Marpunamu. Onpenenurenu. CBoicTBa
omnpenenureneit. Paznoxenue onpenenuresie. MeToapl BBIYUCICHUS
onpenenurenein. OOpaTHas MaTpuiia.

Marpuunbie ypaBHeHus. Panr wmatpuibl. CHUCTEMBbl JIMHEWHBIX
anreOpanuecknx ypaBHeHuil. Marpuunbiii meron. Meron Kpamepa.
Meron l'aycca. Teopema Kponekepa—Kamnemm. ®dyHnameHTabHASA
CUCTEMA PEILICHUN.

Bekropel. JIunelHble omnepauuu Haj  BeKropamu. JInHenHas
3aBUCUMOCTh BekTOpoB. baszuc. KoopaunaTtel BekTOopa B 0asuce.
JIeicTBUS ¢ BEKTOpaMU B KOOPJAWHATHOM MpEACTaBIICHUU. JlekapToBa
cucreMa KoopAuHatr. M3MeHeHne KoopauHAT MpHu 3ameHe Oasuca u
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Tema 2.

Tema 3.

Hayajia KOOpAWHAT.

[Ipoekuus BekTopa. CkajsipHOE IPOU3BEACHHUE BEKTOPOB. BekTopHOe
IIPOU3BEICHUE BEKTOPOB. CMEIIaHHOE ITPOU3BEICHHE.

JIuneitHble omepaTopbl Ha IIOCKOCTH. COOCTBEHHBIE BEKTOPBI U
COOCTBEHHbIE 3HAuU€HMs JIMHEWHOro omneparopa. KsagpartuuHsle
(hopMBL.

AHanuTudeckas reoMeTpus

[Ipocrenimme 3agaud AHATMTUYECKOW TIE€OMETPUM HA IUIOCKOCTH.
YpaBHEHHE JTMHUM HA IUIOCKOCTH. YPAaBHEHHME NPSIMOU C YIJIOBBIM
k03 durmenToM. YpaBHeHHE NPSMON C YIJIOBBIM KO3(PPUIIMEHTOM,
IIPOXOIALIEH Yepe3 NJaHHYIO TOUKY. Y paBHEHUE NPAMOM, IPOXOASILIEN
yepe3 JBe JaHHble Toukd. OOliee ypaBHEHHE MPSIMOWM. YpaBHEHHE
npsIMONM B «oTpe3kax». HopmanmeHoe ypaBHeHue mnpsimon. Kpusbie
BTOPOTO NOPSKA.

YpaBHEHHE NOBEPXHOCTU B IPOCTPAHCTBE. YPAaBHEHUE ILIOCKOCTH,
IPOXOASAIIEH Yepe3 JaHHYK TOYKY, C 3aJaHHbBIM HOPMAJIbHBIM
BeKTOpoM. OOllee ypaBHEHUE IJIOCKOCTU. YPaBHEHHE IUIOCKOCTU B
«OTpe3kax». Yroia MexAy JByMS  IUIOCKOCTSAMH. Y CIIOBUSA
NapaJUIEIbHOCTH W NEPHEHAMKYJISPHOCTH  JIBYX  IUIOCKOCTEM.
HopmanbHOE ypaBHEHHME IUIOCKOCTH. PaccTosHMEe OT TOYKM 110
IUIOCKOCTH. Y PaBHEHHE ITIOCKOCTH, MPOXOSALIEN YepE3 TPU TOUKH.
YpaBHEeHHsT TPSMOM JIMHUM B MpPOCTpaHCTBe. KaHOHWYecKkne u
[apaMETPUYECKUE  YPABHEHUA NPSIMOM. YpaBHEHUsS  MPSIMOM,
IIPOXOIALIEH Yepe3 [BE TOYKU. YTIOJd MEXKIy JBYMS IPSIMBIMH.
YcnoBus NApaUIENIbHOCTH M NEPIEHAMKYIISIPHOCTH JBYX HPAMBIX.
[IpssmMass ¥ TUIOCKOCTH B IMPOCTPAHCTBE: YIOJ MEXAY NPSIMOM H
IUIOCKOCTBIO, YCJIOBHSI TIEPECEYEHMs] NMPSMOM IUIOCKOCTH, YCIIOBUS
MapAJUIETBHOCTH U NEPIIEHAUKYIIPHOCTH IPSIMOU U TUIOCKOCTH.
[loBepxHOCTH BTOpOro mnopsaka. l{wmHapuYeckne MOBEPXHOCTH.
Cdepa. Konycwl. Ommuncoun. I'mnepOosouasl. [lapabonousi.
['eomeTpryeckne CBOMCTBA ATUX ITOBEPXHOCTEN.

[lomsapHple KOOpAMHATBI Ha IUIOCKOCTH. Crmpans Apxumena.
[ummaapuyeckne W cepudeckue KOOPAMHATHI B IPOCTPAHCTBE.
Paznuunbie  crmocoObl  3amaHusi JMHUA M TIOBEPXHOCTEH B
IIPOCTPAHCTBE.

Maremarnueckuil aHan3

MmuoxxectBa  BemiecTBeHHBIX — umcen. Dyakmusa. OOmacte  ee
ompeneneausa. CrnocoObl  3amanusa. (OCHOBHBIE — DJIEMEHTApPHBIC
dbyHKIMH, UX CBOMCTBA U rpaduku. UncaoBble MOCIEA0BaTEIbHOCTH,
UX pOJIb B BBIYMCIMTENBHBIX mOponeccax. llpenen wucnoBoi
nocyeaoBarenbHOCTH.  CyHIECTBOBaHME  Npelena  MOHOTOHHOU
OTPaHUYEHHOM MOCIE0BATEILHOCTH.

[Ipenen QyHKuMH, OCHOBHBIC MOHATUA U CBOMCTBA. OJIHOCTOPOHHME
npenensl.  [lepBeii U BTOpOM 3amMedarelibHble Tpeneibl. [Ipenen
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Cemectp 2
Tema 3.

¢bynkuun B OeckoHeuHOCTH. [Iperensl MOHOTOHHBIX — (PYHKITHI.
beckoneuHo Manble (hyHKIMU U UX cBolicTBa. CpaBHEHHE OECKOHEUHO
MaJibIX (PYHKITHIA.

HenpepeiBHOCT (pyHKIMM B TOuKe. HenpepbBHOCTH OCHOBHBIX
aneMeHTapHbIx (PyHkimii. CBoHcTBAa (PYHKIMM, HEMPEPBHIBHBIX Ha
OTpE3KE: OTPaHMYEHHOCTb,  CYLIECTBOBAaHWE  HAMWOOJBLIETO,
HaMMEHBILIETO U POMEXKYTOUHBIX 3HAUECHUI.

HuddepennmansHoe ucyuciaeHne (QYyHKIMA OJHONW MEePEeMEHHOM.
[TpousBogHass (yHKIUH, €€ CMBICT B paziIHuHbIX 3aaadax. [IpaBuna
HaxoKAeHus: npou3BogHOW. [Ipom3BojHas CiloKHOW W OOpaTHOU
byHKIUH. HuddepenuupoBanue byHKUUH, 3aJJaHHbIX
apaMeTPUIECKUM o0Opazom. [lonsitue byHKIMY,
middepentmpyemoit B Touke. Juddepenuuan ¢yHKIuM, ero
reomeTpudyeckuii  cMpicia. OOmiee mpencTaBIeHHE O METOJax
muHeapusaimu.  MHBapuanTHocTh  opmbl  nuddepenimana.
[TpouzBoanbie U AudQepeHIanbl BHICIIMX MOPSAIKOB, UX CBOMCTBA.
Touku skctpemyma ¢yskiuu. Teopema @Pepma. Teopembl Posus,
Jlarpanmka, Komm u wux npumeHeHue. OCHOBHBIE TEOPEMBI O
mupdepeHuupyembix  GyHKIMSIX.  HeompeneneHHoctn u X
packpeiTie ¢ noMomplo npaswia Jlonurans. @opmyiel Teisiopa u
Maxnopena. [IpeacraBieHre OCHOBHBIX 3JIEMEHTApHBIX (DYHKITUI 110
dopmyne Teinopa. [Tpumenenus hopmyn Teiinopa.

[Tpumenenue auddepeHInanTbHOr0 UCUYUCIECHHUS Al UCCIIEI0BaHUS
GyHKIMiT ¥ TOCTpoeHus: UX TrpaduKoB YCIOBUS MOHOTOHHOCTH
GyHKIUH. OkcTpeMyMbl  (DYHKIMH, HEOOXOAMMOE  YCIIOBHE.
JHoctarounsle ycnoBus. OTbICKaHHE HaWOOJBIIETO W HAUMEHBIIIETO
3HaueHus: pyHkuu, nuddepeHnmrpyemon Ha orpeske. MccnenoBanue
BBITYKJIOCTH (pyHKIMU. Touku mnepernda. AcCHMOTOTH (DYHKIMH.
ITonsTie 00 acumnroTHyeckoM pasznoxkeHuu. OOm@as cxema
uccie0BaHus (PyHKIMU U TOCTPOEHUE ee rpaduka.

MaremaTrueckuii aHaau3

Heonpenenennsiit  unterpan. IlepooOpasnas. HeonpeneneHHbin
MHTETPAJI U €r0 CBOMCTBA. ['eOMeTprIeCcKnii CMBICII HEOIPEAEIIEHHOTO
uHTerpana. Tabmuia HeompeaeneHHbIX HHTErpaios. [Ipocreiimme
npuéMbl MHTErpupoBaHus. lcmonp3oBaHue TaOMUI[ WHTErpasioB.
WurerpupoBanne 1O  4acTsAM M 3aMEHOM  IIEPEMEHHOM.
WuTterpupoBanue mpocTEeHIINX palvoHaIbHBIX Apodeil. Paznoxenue
JPOOHO-paIOHAILHON (DYHKIIMM Ha TpOCTeHiue apodu. MeTosp
BBIUMCIICHUSI HEONpeAeNeHHbIX KodpduimentoB. HHTerpupoBanue
IpOOHO-pallMOHANIbHBIX ~ (DyHKIMM. VHTEerpupoBaHMe HEKOTOPBIX
UppAlMOHAIBHBIX ~ (DYHKUMH W BBIPAKEHHWM,  COAEpIKaliX
TPUTOHOMETPUUECKHE (GYHKIHH. HuTerpupoBanue
T depeHInaIbHbIX OMHOMOB. [IpriMeHeHue TPUrOHOMETPUYECKHX
NOJCTAHOBOK  JUI1 ~ MHTETPUPOBAHUSA  COJACPKALIMX  PATUKAIIbI
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Tema 4.

Tewma 5.

byHKIHI.

OnpeneneHHblii HUHTErpall U €ro NPUJIOKEHUS. 3aa4l, TPUBOISALIUE K
MOHATUIO  ONPENEICHHBIX HHTErpaioB. VHTerpajibHble CyMMBIL
OnpeneneHHbId UHTETpAJl U €r0 CBOMCTBA. Teopema O CpeaHEM.
[IpousBonHas HHTErpajga IO €ro BepxHemy mnpeneny. Popmyia

Hrrorona-JleiOnuma. OCHOBHEBIE TIPUEMBI BBIYHCJICHUS
ONpEIETICHHBIX UHTErpayioB. IHTErpupOBaHUE MO YACTAM M 3aMEHOU
IIEPEMEHHOM. [lonsiTve 0  mpUOMMKEHHOM  BBIYMCIICHUU

OMPEEIICHHBIX HHTErpasioB. MeTo/bl BBIYKCIEHUSI ONPEACICHHBIX
UHTETpajoB 10 (opMmynaM TPSIMOYTOJBHHUKOB, Tpamenuii u
Cumricona. [TpunoxkeHne onpeneneHHbIX HHTErPaioB K BRIUMCICHHUIO
wionaae, oobeMoB, UIMH Ayr. MexaHudeckue W (PU3NIecKue
OPWIOXKEHUs]  ONpeAETCHHBIX  HMHTerpajioB.  HecoOcTBeHHbIE
UHTErpajbl ¢ OECKOHEYHBIMU TMpeNedaMd M OT HEOTPAHWYEHHBIX
byskumid. [IpuzHaky cXoaMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.
OyHKIMU  HECKOJBKUX  MEepeMEHHbIX. DYHKIHUM  HECKOJbKUX
nepeMeHHblx.  OOmactb  ompeaenenus. llpenen — GyHKIMH.
HenpepriBHocTh. YactHbie mpousBoaHble. [lomHbii nuddepeniman,
€ro CBSI3b C YaCTHBIMU MPOU3BOJHBIMU. MHBapHaHTHOCTH (HOPMBI
nosiHoro auddepennmana. KacarenpHas MIOCKOCTh W HOpMailb K
HNOBEPXHOCTH. [ 'eomerpuueckuii cmbici monHoro auddepenuana.
YactHbie TpOM3BOAHBIE W TONMHBIE Au(QepeHIanbl  BhICIINX
nopsinkoB. ®dopmymna Teinopa. HesBaple ¢yHkuuu. Teopembl
cymectBoBanus.  JuddepenmmpoBanne — HESBHBIX  (YHKIIHIA.
OkcTpeMyMbl  (DYHKIIMM HECKOJIBKMX TepeMeHHbIX. Heobxomumoe
ycioBHe 3KcTpeMyma. Jlocrarounsie ycimoBusa. MeToJ HauMEHbIINX
KBaJpAaToOB. YCJIOBHBIM 3KCTpeMyM. Meton MHOXxuUTenen Jlarpanxka.
[Tpumepbl ero MpUMEHEHUS MPU MOUCKE ONTUMAIbHBIX PELICHHH.
KommuiekcHelii aHamu3

KommuiekcHple 4yncna. JIeWCTBUST HAJ KOMIUIEKCHBIMU YHCIIAMHU.
Tpuronomerpuueckas Gpopma KoMIuiekcHOro uucina. [lokazarenbHas
dbopma KoMIuieKcHOro yucia. OyHKIUM KOMIUIEKCHON NepeMeHHOM.
[TpousBoiHast HYHKITUU KOMIUIEKCHOM TIEPEMEHHOI.
JuddepenumansHble ypaBHEHUS

OObikHOBeHHbIE U depeHnnanpaple  ypaBHeHHA. Dusnueckue
3a7a4yn, npuBojdAmMe K auddepeHMaibHbIM ypaBHEHUSIM. 3agaua
Komm. Teopema cCyimiecTBOBaHUSI W E€AUHCTBEHHOCTH PELICHUS
3agaun  Komm. Ilome  HampaBneHmidk M METOX  W3OKIIMH.
Huddepenumansabie YpaBHEHUSI NIEPBOTO nopsiika C
pa3aensoNMMUCS NepeMEHHBIMU U OJTHOPOJTHBIE
muddepentmanbabie ypaBHeHus. [Ipunokenus muddepeHImaibHbIX
YpaBHEHUI TMEpBOro TMOpSAAKAa B Ppa3IMYHBIX OOJIACTSX HAYKH.
Jlunelinpie nuddepeHIranbHble  YpaBHEHUS TE€PBOrO  MOpsKa.
YpaBuenue bepnyiu. Mx pemienne ¢ noMonpro MeTo1oB Jlarpanxa
u bepuymmu. Jluddepenumansaple ypaBHEHUsT TIEPBOTO IMOpSIKa B
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Cemectp 3
Tema 6.

Tema 7.

noiHeix  guddepennuanax.  VHTerpupyrommid  MHOXKHUTENb.
JuddepeHumanpHble ypaBHEHNS BBICIIUX MOPAAKOB. 3anada Komm.
ITonsiTe 0 KpaeBbIX 3amayax A U epeHIMaNbHbIX YPABHEHUM.
YpaBHEHHE, NOIMYCKAIOIIEE MOHMKEHUE Tnopsiaka. [Ipunoxkenue k
PELIEHNIO 3aJa4d O JBMKEHUH (PU3NYeCKOro MasiTHuka. OHOPOIHbIE
JUHEWHbIE W  HEOJHOPOJHBbIE JHHEWHHBbIE JU(depeHnaIbHbIe
ypaBHeHus. [lonarue obuero pemenusi. Onpenenurens BpoHckoro.

®opmyna JInyBuins-OcTtporpaackoro. Meron BapUaLuu
HEOIPENIEICHHBIX ~ KOX(M(GUIIMEHTOB  pEIICHUST  HEOJIHOPOHBIX
JIMHENHBIX g bepeHITIaATEHBIX YPaBHEHUHU. JIunerinble

g depeHITnaIbHBIE YPABHEHUSI ¢ TIOCTOSIHHBIMH KO3(DPHUITMEHTaAMH.
YpaBHEHHUsI C MPABOM YACThIO CIEIMAIBLHOIO BHjA. [IpwioskeHust k
ONMUCAaHUIO JIMHEHHBIX Mojened. Cucrtembl  auddepeHITnaIbHbIX
YPaBHEHHI, CBOMCTBAa WX pEUICHMI. PeleHuss cuUCTeM JIMHEWHBIX
nudepeHIuaTbHbIX YPAaBHEHUH C IIOCTOSTHHBIMU KO3 GUIIMEHTaMHU

Teopus psaoB

UucnoBble U (QyHKUMOHATBHBIE psiabl. YucnoBbie psansl. [loHsTre
cxomuMmocTu  psina. ['eomerpuueckas mnporpeccusi. HeoOxomumblit
npu3HaK cxogumoctu pspa. lIpocreilime AEUCTBUS HAI pPSIAMU.
CpoiicTBa psI0OB C TOJOXKUTEIbHBIMU WieHamH. MccienoBanue
CXOOUMOCTH PsIOB C ITOMOILBIO IIPU3HAKOB CpaBHEHHWsA. lIpusHaku
cxomumoct  Jlamambepa u  Komm. VHTrerpanbHbli mpu3HaK
CXOAUMOCTHU PAIOB c IIOJIOKUTEIIbHBIMU YJIEHAMMU.
3nakouepemyrommecss psinbl. Teopema JleitOnuia. OrieHka ocraTka
3HaKOUEpPEAYIOIIErocs psjaa. 3HaKoUepeIyoLHecs psabl. AOCOIIOTHO
U YCIIOBHO CXOJsIMecs psaanl. Teopema 00 aOCOMIOTHOM CXOIUMOCTH.
QOYHKIMOHAIBHBIE  PAIBL OOnacTb CXOIUMOCTH, METOIbI €€
ompeneneHus.  PaBHOMepHas W NpaBWiIbHas  CXOAMMOCTh
dbyHkuMOHAIBHBIX psafoB. Ilpusnak Beliepmtpacca. CreneHHble
psaabl. Teopema AGernss. UaTepBan u paguyc CXOJUMOCTH CTETIEHHOTO
pana. Ero paBHomepHas cxomumoctb. Psan Teinopa. Teopema o
€IMHCTBEHHOCTH  pa3loXkeHWs (QYHKIMM B  CTENEHHOM DSl
JlocTaTouHble YCIIOBHUS pa3iokuMOCTH (yHKIMH B psin Teiinopa.
PaznoxeHne OCHOBHBIX AIIEMEHTApPHBIX (PYHKIMH B psinbl Teinopa u
Maxknopena. IIpuMeHeHHE CTENEHHBIX PsIOB B HPUOIMKEHHBIX
BeIuncieHusix. Psaapl @ypoe. Koadduimentsr dypre u ux CBOMCTBA.
Teopema O CXOOMMOCTH TPUIOHOMETpUYECKUX psanoB Dypee.
[lonsatue oproHOpMHpPOBaHHOUN cucTembl QyHkuui. EE npumenenue
Uit paznokeHust (QyHKuud. Pa3znokeHre YETHBIX M HEYETHBIX
(GyHKIMIA B TpUroHOMeTpruueckuil psit @ypbe. CrienualibHble MPUEMBI
pasnoxeHuss (QYHKIMA B 3aBUCHUMOCTH OT 33JaHHOTO HWHTEpBaia
pasnoxkenus. llpumeHenne TpuroHomerpuueckuMm psaoB Pypee B
NPUOTMKEHHBIX BEIYUCIICHUSIX.

KpaTHble 1 NOBEPXHOCTHBIE UHTETPAJIBI
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Tema 8.

JIBOWHOI wMHTEerpay. 3ajgaud, NPUBOAALIME K MOHSATHIO JBOMHOIO
uHTerpana. Ero ompezneneHne W OCHOBHBIE CBOMCTBA. BwrumciieHue
JBOMHOIO  MHTErpaja  IOCIEAOBATEIbHbIM  HHTETPUPOBAHUEM.
Beruncnenne 1womaneii U 0O0OBEMOB € IIOMOILIBIO  JIBOMHOIO
MHTErpajia. 3aMeHa MEPEMEHHBIX B JIBOWHOM HHTerpaie. J[BoiHOM
MHTETpajl B IIOJSIPHOM CHUCTEME KOOpIMHAT. TpOMHOW HHTErpall.
3ajaud, NOPUBOMASIIIME K TMOHATUIO TPOMHOro wuHTEerpana. Ero
ONpPENCIICHNE W OCHOBHBIE CBOWCTBA. DBplumMciieHME TPOWHOTO
UHTErpajga  IOCIENOBATENbHBIM  HHTETPUPOBAHHMEM.  3aMEHa
IIEPEMEHHBIX B TPOMHOM HHTErpajie. BplunciieHHe TPOMHBIX
UHTErpajioB B IWIMHIPUYECKHX U COHEPUUYECKUX KOOpAHUHATaX.
Ou3nUeCKUEe U I'€OMETPUUYECKUE MPUIIOKEHUSI TPOMHBIX WHTETPAIOB
(BBIUMCIICHME IUIOIIAJEH MOBEPXHOCTEH, MAacC, CTAaTUYECKUX
MOMEHTOB, MOMEHTOB HWHEPLMM M KOOPAMHAT LIEHTpA TSHKECTU
NpoCTpaHCTBEHHBIX (uryp). Ilnomaas noBepxHoctu. OmnpeneneHue
MTOBEPXHOCTHBIX HMHTErpasioB. CBOWCTBA M INPUMEPHI BBIYMCICHUM.
OnpeneneHre W NpUMEPbl UHTETPAIIOB MEPBOTO M BTOPOTO pOJA.
CBoiicTBa ¥ MPUMEPHI BHIYUCIICHUM.

Teopust mosst

Ckaisiproe mosie. [Ipon3BoaHass 1O HANpaBICHUIO W TPAJMCHT.
[Ipumepsl BelUMCIEHMA W IpwiokeHHs. BekropHoe mose. Ilorok
BEKTOPHOI'O TIOJIA 4yepe3 OpPUEHTUPOBAHHBIE ITOBEPXHOCTH, €r0
cBoiictBa u (Qmuueckuii cmbicn.  Teopema OcTporpajackoro.
JluBepreHuyss BEKTOPHOIO IIOJIsSI, €€ CBOMCTBA WM BBIYMCIICHHE B
JNEKapTOBbIX KoopAMHATaX. {OU3NYECKUH CMBICI JIUBEPrEHIUM.
CosleHoMIaIbHOE T0JIe, €ro cBoicTBa. Pabora cwiIOBOro Imosis.
Hupkyssiausa BektopHoro noiisi. Teopema Crokca. PoTop BekTOpHOTO
IOJII, €r0 CBOWCTBA W BBIUMCICHHE B JEKAPTOBBIX KOOpPJMHATAX.
3ajayv, NPUBOIALIME K IOHATHIO KPHUBOJWHEMHBIX HMHTEIPAJIOB.
OnpeneneHre KpUBOJIMHEHHBIX HWHTErpajoB l-ro poma. OCHOBHBIE
CBOMCTBA  KPUBOJIMHEWHBIX  HMHTerpajioB  l-ro  poma. MUx
reomMeTpuyeckue M (uznyeckue npwioxkeHus. OmnpeaeneHue
KPUBOJIMHEWHBIX HMHTETpaioB 2-r0  pona. (OCHOBHBIE CBOMCTBA
KPUBOJIMHEWHBIX WHTETPAJIOB 2-T0 poja. YCIOBUE HE3aBHCHUMOCTHU
KPUBOJIMHEMHOr0  MHTerpana 2-ro poxa oOT GOpMbl  IyTH.
IloTeHanbHOE 1OJIE€, €r0 CBOMCTBA. YCJIOBHE MNOTCHIMAIBLHOCTH.
CrnocoOsl orpeeNieHns: MOTeHIrAaa.

4.3. Jleknun

Ne i/t

O0BeM yacoB

Oumno-
Hassanue TeMEbl 3aouHasn
Ounas dpopma 3a04Has

dopma

dbopma

Cemectp

1

51 6

Tema 1.

Jlunelinas anrebpa 15 2

Tema 2.

AHanuTHYECKasi TEOMETPUS 18 2




Tewma 3. | MaremaTuyecKkuil aHaIu3 18 2
Cemectp 2 51 6
Tema 3. | MaTemaTuyecknii aHaaus3 25 4
Tema 4. | KoMruiekcHbIN aHAIN3 8 1
Tena 5. Huddepennmanpapie 18 1
ypaBHEHUS
Cemectp 3 34 6
Tema 6. | Teopus psinoB 12 2
Tena 7. KpaTHbie ¥ MOBEpPXHOCTHBIC 14 3
WHTETPaJIbl
Tema 8. | Teopus nomns 8 1
Wroro: 136 18
4.4. llpakTnyecKkue 3aHATHS
O6beM yacoB
Ne /i HaszBanue Tembl Ourio- 3aouHas
Ounas dpopma 3a04Has
(bopma dbopma
Cemectp 1 51 6
Tema 1. | JIuneiinas anredpa 15 2
Tema 2. | AHanuTHUeCKasi TEOMETPHUS 18 2
Tema 3. | MaTemaTudecknii aHaaus3 18 2
Cemectp 2 51 6
Tema 3. | MaTemaTudecknii aHaaus3 25 4
Tema 4. | KoMruieKkCcHbBIN aHAIHN3 8 1
Tena 5. Huddepennmanpabie 18 1
ypaBHEHUS
Cemectp 3 34 6
Tema 6. | Teopus psinoB 12 2
Tena 7. KpaTtHeie ¥ MOBEpPXHOCTHBIC 14 3
WHTETPaJIbl
Tema 8. | Teopus nomus 8 1
Uroro: 136 18
4.5. JTabopaTopHblie padoThI
JlaGopaTopHbie pabOTHI 1O AUCIUIIIINHE HE MPETyCMOTPEHBI.
4.6. CamocTosiTesibHAasi padoTa CTYJICHTOB
O06beM yacoB
OuHo-
Nen/m | Ha3Banue Tembl Bunx CPC OuHas 3aouHas
3a09Has
dhopma dbopma dbopma
Cemectp 1 87 168
Tema 1. \ JInnelinas MOJTOTOBKA K KOHTPOJIBHOU 23 48
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anredpa pabore; BBITIOJTHCHHE
WHIMBUYAJILHOTO 3aJaHHsI
MOJrOTOBKA K KOHTPOJIbHOMN
AHanutaueckas
Tema 2. pabore; BBITIOJTHEHUE 32 46
reoMeTpust
VHAMBUYAJIBHOTO 3aJaHMsI
IIOATOTOBKA K KOHTPOJIBHOU

MareMaTtudeckuit

Tema 3. pabore; BBITIOJTHCHHE 32 74
aHaau3
WHJIMBUIYaJIbHOTO 3aJjaHusl
Cemectp 2 87 168
. | HOArOTOBKA K KOHTPOJBHOU
Marematrnueckui
Tema 3. pabore; BBITIOJTHCHHE 42 90
aHaIN3
WHJIMBUIYaJIbHOTO 3aJjaHusl
. MOATOTOBKA K KOHTPOJIbHOMN
KomrmutekcHsli
Tema 4. pabore; BBITIOJTHEHHE 12 18
aHaIu3
WHMBUAYAIBHOTO 3aJaHUs
T depeHimas MOATOTOBKA K KOHTPOJIbHOMN
Tema 5. p pabore; BBITIOJTHEHHE 33 60
HbI€ YpaBHEHUS
WHIMBUAYAIBHOTO 3aJaHUs
Cemectp 3 58 132
MOATOTOBKA K KOHTPOJIbHOMN
Tema 6. | Teopust psnoB pabore; BBIIIOJIHCHHE 20 46
WHMBUAYAIBHOTO 3aJaHUs
Kpatnsbie U | IOJArOTOBKAa K KOHTPOJIBHOM
Tema 7. | TOBEpXHOCTHBIE pabore; BBITIOJIHEHUE 22 46
WHTETPAIBI WHJIMBUIYaJIbHOTO 3aJjaHusl
MOATOTOBKA K KOHTPOJIbHOMN
Tema 8. | Teopust nosns pabore; BBIIIOJIHCHHE 16 40
WHMBUAYAIBHOTO 3aJaHUs
Uroro: 232 432

4.7. KypcoBble pad0Thl/IPOEKTHI.
KypcoBsie pabOoThI O TUCITUTIIIMHE HE MPETyCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJOTHH

[IpernoiaBanme TUCIMILINHBI BEIETCS C MPUMEHEHUEM CIISIYIOIINX BHIIOB
00pa30BaTEIbHBIX TEXHOJIOTHNA:

— TPAJIUIIUOHHBIC OOBSICHUTEIbHO-UIUTIOCTPATUBHBIE TEXHOJIOTHU, KOTOPhIE 00ecTe
BpPEMEHU;

— TEXHOJIOTMH MPOOJIEMHOro OO0y4YeHMs, HallpaBlICHHbIE HA Pa3BUTHE IO3HABATEIl
paspelnieHne KOTOPBIX TI03BOJIIET CTYJEHTaM AaKTHUBHO YCBauBaTh 3HAHUS
(MCTIONB3YIOTCS TOMCKOBBIE METO/Ibl; IOCTAHOBKA MTO3HABATEIBHBIX 33/1a4);

— TEXHOJIOTUH PA3BHBAIOIIET0 OOyUeHUs, TO3BOJISIOIINE OPUEHTUPOBATH
y4eOHbI MpollecC Ha MOTEHUIUAIbHbIE BO3MOXKHOCTH CTYAEHTOB, UX
peanu3alyio U pa3BUTHE;

— TEXHOJIOTMH KOHIIEHTPUPOBAHHOTO OOYYEHHUsS, CYTh KOTOPBIX COCTOUT B CO3JIaHI
CHCTEMHOTO M3YYCHHS COJACPIKaHUS yUeOHBIX TUCIHILUIMH 32 CYET 00heINHEHHUS
3aHSATHI B TEMAaTHYECKHE OJIOKH;

— TEXHOJIOTUH MOJYJIBHOTO 00Y4eHHMs, JAr0IIie BO3MOKHOCTh 00€CIIeUeH s THOKOC
WHAMBUIYAIbHOMY Y4€OHOMY TUIaHY);
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— TexHoJorun audPepeHpoBaHHOTO 00ydeHUs, 00€CIIEUNBAIOIINE BO3MOKHOCT
peann3oBath B KYJIBTYPHO-00pa30BaTENIbHOM MPOCTPAHCTBE YHHUBEPCUTETA
UJICIO CO3/IaHUS PaBHBIX BO3MOXXHOCTEH /ISl TIOMyUeHUsT 00pa30BaHMsI

— TEXHOJIOTUM aKTUBHOTO (KOHTEKCTHOTO) OOYYEeHHS, C MMOMOIIBI0 KOTOPBIX OCYIIEe
METO/IbI OOy4EeHUS) U T.J.

MaxkcumanbHas 3p(GEeKTUBHOCTh MEAArOTUIECKOTO MPOIecca JOCTUTaeTCs
NyTeM KOHCTPYHUPOBaHUS  ONTHMAJbHOTO  KOMIUIEKCAa  IEJaroruuecKux
TEXHOJOTWA W (WIM) WX DJEMEHTOB Ha JIMYHOCTHO-OPHUEHTHUPOBAHHOM,
NEeSATeTbHOCTHOM, JHAJIOTHYECKOM OCHOBE M HCIOJIb30BaHUS HEOOXOIMMBIX
COBPEMEHHBIX CPEJCTB O0yUYEHUSI.

6. ®opMBbI KOHTPOJISA 0CBOCHHS I CHUIIHHBI

Texymas arrecranuss CTYAEHTOB INPOU3BOOUTCA B  JUCKPETHBIC
BPEMEHHBIE  MHTEPBAJIBI  JIEKTOPOM  WJIHA  NPENOJABATENIEM,  BEAYIIUM
MPaKTUYECKUE 3aHATHUS N0 IUCUUIUIMHE B CIEAYIOMUX hopmMax:

— ()pOHTANIbHBIE U UHIUBUAYaJIbHBIE OMPOCHI;

— KOHTPOJIbHBIE pa0dOThI;

— 3alUTa UHAUBUAYAJTbHBIX/IOMAITHUX 3a1aHUM.

@OH[IBI OLICHOYHBIX CPEIICTB, BKJIFOYAIOIIINE THUIIOBBIE
WH/IMBUTyaIbHbIC/IOMAIIIHUE 33/1aHUS, KOHTPOJbHBIE paOOTHI, TMO3BOJIAIOIINE
OLEHUTH PE3YJbTAThl TEKYLIEH U MPOMEXKYTOUHOM aTTecTalliy OO0Yy4aroUIUXCsl 110
JAHHOW NUCLMIUIMHE, TOMELIAI0TCS B NPWIOXKEHUH K paboueil mporpamme B
cootBeTcTBUU C «IlonoxkeHnem o poH/Ie OLIECHOUHBIX CPEJCTBY.

IIpoMexxyTouHass arrecTranys MO pPe3yjabTaTaM OCBOCHMS IUCLUILIMHBI
OPOXOJUT B (OpME MUCBMEHHOIO HK3aMEHA, BKJIIOYAIOIIETO0 TEOPETHUYECKUE
BOIIPOCHl M MPAKTUYECKUE 3ajaHusd. B ciydae HENOJIHOro, CIIOPHOIO WIIH
HEKOPPEKTHOTO BBINIOJIHEHUS 3aJaHUsl MHCbMEHHOIO HK3aMEHa, IOIyCKaeTCs
YTOUHSIIOIIMA YCTHBIM ONPOC CTYJAEHTA, HA OCHOBAaHMHM KOTOPOTO BO3MOKHA
KOPPEKTUPOBKA OLEHKH PE3YIbTATOB IPOMEKYTOUHOM arrecTauuu. [Jomyck k
MIPOMEXKYTOUYHOM aTTECTAMH IPOU3BOAUTCS HAa OCHOBAHUU IOJIOKUTEIBHBIX
pE3yJIbTaTOB 110 BCEM (pOpMaM TEKYIETO KOHTPOJIS.

B sKk3aMeHanMOHHYIO BEIOMOCTh M 3aYETHYK) KHHM)KKY BBICTABIISIOTCS
OLIEHKH I10 IIKaJIe, TPUBEAECHHON B Ta0IULIE.

[IIxasna onieHMBaHUs XapaKTepUCTHUKA 3HAHUS NIPEIMETa U OTBETOB

oTr4HO (5) CrynmeHT TIyOOKO M B TIOJHOM O00BEME BIaAeeT MPOrpaMMHBIM
MaTcpuajioM. rpaMOTHO, HUCYCPIBIBAIOUIC W JIOTUYHO €ro U3jiaract B
YCTHOM WM TTMChbMEHHOUM (opme. [Ipu 3TOM 3HaeT peKOMEHI0OBaHHYIO
JIUTEPATypy, NPOSABIISIET TBOPUECKUHM IOAXOA B OTBETaX Ha BOIPOCHI U
NpPaBWIILHO OOOCHOBBIBAE€T MPHUHATHIE PELICHUS, XOPOIIO BJaJeeT
YMCHUSAMU U HABBIKAMU ITPU BLIITOJTHCHUU NPAKTUYCCKUX 3ada4.

xoporio (4) CTyneHT 3HaeT NpOrpaMMHBIM MaTepuasn, rpaMOTHO M IO CYTH
u3jaraeT ero B YCTHOW MM THCbMEHHOW (opme, pomyckas
HE3HAUUTEJIbHBIE HETOYHOCTH B  YTBEPKICHHSX, TPAKTOBKAX,
ONpEACNEHUAX M KaTeropusX WM HE3HAUUTEIbHOE KOJUYECTBO
omn6ok. [Ipu 3TOM BianeeT He0OXOUMBIMU YMEHUSIMHA U HaBbIKaMU
IPY BBIIOJIHEHUY NPAKTUYECKUX 3a/a4.
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YIIOBJIETBOPUTENHHO (3)

CTyneHT 3HAaeT TOJbKO OCHOBHOM MPOTPAaMMHBIN Marepual,
JOTIYCKaeT HETOYHOCTH, HEAOCTaTOYHO YETKHE (OPMYITHPOBKH,
HEIOCJIEI0BAaTEIbHOCT, B OTBETaX, M3/1araéMblX B YCTHOW WU
nucbMeHHOU dopme. [Ipu 3TOM HETOCTATOYHO BiIAJCET YMEHUSIMH U
HaBbIKAMU TIPU BBIMIOJIHEHUU TpaKTUYeCKUX 3anad. Jlomyckaer a0
30% omuOOK B M3JIaraéMbIX OTBETaX.

HEYJIOBJIETBOPUTEIHHO (2)

CTyneHT He 3HaeT 3HAYUTENIbHOM YacTH MPOTPaMMHOIO Marepuaa.
[Ipu 3TOM HOMyCcKaeT NPUHIMIHALHEIE OIIHOKH B I0KA3aTEIhCTBAX,
B TPAaKTOBKE NMOHATHUM M KATETOPHUM, MPOSBIAET HU3KYIO KYIbTYpYy
3HAHUM, HE BIJAJEET OCHOBHBIMM YMEHHSIMU W HaBBIKAMU IMpHU
BBIIIOJIHEHUM MpakTHYecKuX 3anad. CTyAeHT OTKa3bIBaeTCs OT
OTBETOB Ha JIOMIOJIHUTEJIbHBIE BOITPOCHI.

7. YueOHO-MeTOaAuYecKoe U NMPOrpaMMHO-UH(OPMALIMOHHOE
o0ecneyeHue TUCHUIINHBI:
a) OCHOBHAas JiUTeparypa:

1. Kupkunckuii A.C., MaTemaTudyeckuii aHaiu3 : YdeOHOe mocooue s
By30B / Kupkunckuit A.C. - M.: Axagemuueckuii IIpoext, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekcrt : smekrponHblii // DBC
"KoHcynbTaHT cTyaeHTa" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mata
obpamenust: 02.09.2022). - Pexxum ocTyna : 1o MOAMUCKE.

2. Makcumenko B.H., Kypc maremarnueckoro aHanuza : Y4YeOHHK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepust "YueOHuku
HI'TY") - ISBN 978-5-7782-2914-3 - Tekctr : »snektpoHssli // DbC
"KoHcynbTaHT cTyaeHra" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (mara
obpamenust: 02.09.2022). - Pexxum 1ocTyna : 1o MOJIMUCKE.

3. ITonog B.C., Jluneiinas anredpa : yaebnoe nocodue / B.C. ITomos - M. :
M3narensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texct : anextponnsiil // ObC "Koncynerant crynenra" : [caitT]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055 .html (mara
obpamenust: 02.09.2022). - Pexxum 1ocTymna : 1o MOIMUCKE.

4. Yeronun A.Il., Jluneitnas anreOpa W aHaIUTUYECKas TE€OMETPHS :
yueOHoe nocobue / Yeronun A.IL. - Pocto v//1 : 31-B0 FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Texkcr : snextponssii // OBC "KoncynbTaHT
ctyneHra" : [caitT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
oOpamenus: 02.09.2022). - Pexum goctyna : 1o NOAMUCKE.

0) 1OMOJIHUTE/IbHAS JIUTepaTypa:

1. bexnemume JI. B. Kypc anHanmuTthueckol TreoMeTpuM M JIMHEHHOMU
anreopsl [Tekct] : yueOnuk / J{. B. beknemumes. - 5-¢ usn., nepepad. - M. :
Hayxka, 1984. — 320 c.
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2. bepmant A. @. Kparkuii kypc Maremarnueckoro aHanuza [Tekcr] :
yueoHuk / A. @. bepmant, U. I'. ApamanoBuy. - 8-¢ u3A., UCp. U J0I. - M. :
Hayka, 1973. — 720 c.

3. bepman I'. H. COopHuk 3aia4 Mo Kypcy MaTeMaTH4YECKOro aHajn3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-e uza. - M. : Hayka, 1985. - 384 c.

4. Jlanko I1. E. Beicmas maTteMartnka B ympakHEHUSX W 3ajadax: Yueo.
[Tocobue nns By3oB / I1. E. Jlanko, A. I'. ITonos, T. 4. KoxeBuuxona, C. II.
Hanko. — 7-e wu3n., ucnp. - M. : OOO «UznmarensctBo ACT»: OOO
«M3natenbctBo «Mup u O6pazoBanuey, 2014. - 816 c.

5. Knerenuk /1. B. COopHUK 33124 110 aHAIMTHYECKOM reomeTpuu [Tekcr] :
yuae0. mocobue a1 BTy30B / J[. B. Knerenuxk ; mon pen. H. B. Edbumoga. - CII0. :
"CneunanbnHas auteparypa’, 1998. - 200 c.

6. I'pubanoB B. M. Briciras maremaruka. Kypc nexmuit. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyrauck : U3n-8o BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Bricmias matematuka. Kypc nekmuit. Y. 2 [Tekcer] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. IlIBen. - Jlyrauck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanoB B. M. Briciias matematuka. Kype nexuuit. U. 3 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyrauck : U3n-so BHY um. B.
Hans, 2003. - 174 c.

9. ueitnep B. E. Kparkuii kypc Bbiciield matematuku. B 2 1. [Tekcr] :
yue0. nmocooue / B. E. neitnep, A. U. Cayuxuii, A. C. lllymoB. - 2-e¢ usn.,
nepepad. u jo1. - M. : Beici. mkoma, 1978. - 328 c.

10. COopHuK 3a1a4 1o MateMatuke 11 BTy30B. Y. 1. JIuneitnas anrebpa u
OCHOBBI MaTtematuueckoro aHanmusa [Tekcr] : yue0. mocobue / moja pen.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 464 c.

11. COopHuk 3amay mo marematuke g BTy30B. Y. 2. CreuuanbHble
pazzensl MaTeMaTthdeckoro aHanm3a [Tekcr] : yue0. mocobue / mox pen.: A. B.
Eduwmosa, b. I1. [lemunosuua. - M. : Hayka, 1981. - 368 c.

12. byrpos f. C. Beicmias marematuka. B 3 1. JluddepennuanpHoe u
uHTerpanbHoe ucuucienue [Tekcr] : yaueOnuk s By3os / S. C. byrpos, C. M.
Huxonbckwuit. - 8- uz., crep. - M. : JIpoda, 2007. - 509 c.

13. KynpsiBueB B. A. Kpatkuii kypc Beiciieit mateMatuku [Tekcr] : yueO.
nocodbue / B. A. Kynpssues, b. I1. JlemunoBuy. - 4-¢ uzf., nepepad. u jom. - M.
: Hayka, 1975. - 624 c.

14. Tuckyno H. C. uddepenunanbHoe U UHTErPaTbHOE WMCUYUCICHHUS:
Hns Bry30B. [Tekcr] : yue6. mocobue / H. C. Iluckynos. - 13-¢ uza. - M. :
Hayxka, 1985. - 560 c.

15. Bbyrpo f. C. [duddepeHunanbHoe M HHTErpajbHOE HMCUUCICHUE
[Tekcr] : yueOnuk / 5. C. byrpos, C. M. Hukonbckuii. - M. : Hayka, 1984. - 432
C.

B) METOAUYECCKHME YKA3aAHUA:
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1. MeTtoauyeckne peKOMEHIAIUA U COOPHUK TPUMEPOB JJIsI BBITOTHEHUS
VHAMBUIYAJIbHBIX 3aJlaHWK MO BbICHIEW Maremartuke. Pasgen: «JluHenHas u
BEKTOpHasl anredpa» Mg CTYACHTOB HWHKEHEPHBIX, JJIEKTPOTEXHUUECKUX H
HPKOHOMHUYECKUX HaIpaBieHUMN MOATOTOBKU [DNEKTPOHHBIN pecypc] / coct.: B.
B. Mansiii, /. B. Maneiid, B. C. lllenokos. - JIyrauck : JIHY um. B. [{ans, 2019.
- 156 c.

2. Meroauyeckue yKa3aHUs K TPaKTHUUECKON paboTe MO JUCHUILUIMHE
“Bpicmias MatemaTuka’ [DnekTpoHHbIN pecype] . U.1 : Jluneiinas anredpa u
aHanuTrueckas reometpus / coct.: B. B. Mamnsiit, JI. B. Mansrii. - Jlyranck :
JIT'Y um. B. Hansa, 2015. - 82 c.

3. Meroauveckrue ykazaHUs K MPaKTUYECKOW padoTe MO IUCHIUTUIAHE
“Bpiciiasi Mmatematuka” [DnektpoHHbiil pecypc] . Y. 2 : duddepennuansHoe
ucuncienue / coct.: B. B. Mansiii, /[. B. Mansiit. - JIyranck : JIT'Y um. B. [lans,
2015.-71 c.

4. Meroauyeckue yKa3aHUs K TPaKTUUECKON paboTe MO JUCHUILIMHE
“Bpiciasg marematuka” [OnekTpoHHbIM pecypc] . Y. 3 : HHrerpaibHOE
ucuucnenue / coct.: B. B. Mansiit, 1. B. Mansiit. - JIyranck : JII'Y um. B. [lans,
2015.-70c.

5. Meroanueckue ykazaHUs K MPAKTUYECKOW padOTe MO AUCIUILIMHE
“Beicmiass MaremaTtuka’ [OneKTpoHHbIA pecypc]| . U. 4 : OyHKIMHM MHOTMX
nepemeHHbIX. [uddepennmansupie ypaBuenus / coct.: B. B. Mansiid, JI. B.
Maueiit. - Jlyranck : JII'Y um. B. [lansa, 2015. - 67 c.

6. Mertoauyeckue ykazaHUs K MPaKTUYECKOW paboTe MO JUCHUILIUHE
“Bpiciiasi marematuka’ [DieKTpoHHBIN pecypc] . U.5 : Psamger / coct.: A. B.
Bumnesckuii, B. B. Maunebiii, JI. B. Mansiit. - Jlyrauck : BHY um. B. Jlans,
2013.-80c.

7. Meroandeckue ykKa3aHUsS K MPAKTUYECKOW paboTe MO JUCHUILIUHE
“Bepicmiasi  marematuka”’ [DnekTpoHHbIi  pecypce] . U.6 :  Kparusle,
KPUBOJIMHEHHBIC, TOBEPXHOCTHBIE HMHTErpaibl. Teopus mons / coct.. A. B.
Bumnesckuii, B. B. Maneii, [[. B. Maneii. - Jlyranck : BHY um. B. ans,
2013.-80c.

I') HHTePHET-PecypChl:

MuHuCcTEpCTBO HAYKH U BbICIIEro oOpa3oBanusi Poccuiickoit denepannu
— https://minobrnauki.gov.ru/

@enepanbHas ciaykba 1Mo Ham3opy B cdepe oOpa3oBaHMS M HAYKH —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
BbICIIEro 00pa3oBaHus — http://fgosvo.ru

®enepanbhblil mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru/

Nudopmanmonnas cucrtema «EnuHoe OKHO JoCTyra K 00pa3oBaTeIbHbIM
pecypcam» — http://window.edu.ru/

®enepanbHblii LEHTp MHGOPMAIIMOHHO-00pPA30BaTENbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIeKTPOHHbIE OMOJINOTEeYHbIE CUCTEMBI H PeCypPChI

OnexkTpoHHO-OMOMMoTeyHas cucremMa «KOHCYJIbTaHT —CTyIEHTa» —
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http://obrnadzor.gov.ru/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/

http://www.studentlibrary.ru/cgi-bin/mb4x

DIEeKTPOHHO-0MOIMOTeUHAs
https://www.studmed.ru

HNudopmManuoHHbII pecypc
OpraHu3auuu

cucTemMa «StudMed.ruy» —

0MO0JIHOTEeKH oOpa3zoBaTeIbHOM

Hayunas 6ubnuotexka umenu A. H. KonsieBa — http://biblio.dahluniver.ru/

8. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHBI
OcBoenue IUCHMIUIMHBL «MareMaThka» MNpeanojgaraeT HMCHOJIb30BaHHUE
aKaJIEMUYECKNX ayAUTOPUNA, COOTBETCTBYIOIIMUX JCUCTBYIOIIUM CAHUTAPHBIM U

IIPOTUBOIIOKAPHBIM MPABUJIAM U HOPMaM.

[Tpoyee: pabodee MecTo MperoaaBaTessi, OCHAEHHOES KOMITBIOTEPOM C

noctynoM B UHTEpHET.

[IporpammHoe oOecrieyeHue:

Becniiatnoe
DYHKIHOHAIBHOE
NMporpamMMHoOe Ccebliku
Ha3HAYeHHUe
odecrnieueHue
. . https://www.libreoffice.org/
Otucsiii maxet Libre Office 6.3.1 | 11 6-//ru wikipedia.org/wiki/LibreOffice
OmneparnroHHast https://ubuntu.com/
cuctema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com
[To4TOBBII KIUEHT Mozilla Thunderbird | http://www.mozilla.org/ru/thunderbird
Daiin-mMeHeKep Far Manager http://www.farmanager.com/download.php
ApxuBaTop 7Zip http://www.7-zip.org/
. GIMP (GNU Image | http://www.gimp.org/
Fg a;l;gt;ecxnn Manipulation http://gimp.ru/viewpage.php?page_id=8
pe p Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauoruieriep VLC http://www.videolan.org/vic/
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IHacoopr

(oHIa OLIEHOYHBIX CPEJACTB MO0 YUEOHOM TMCIUIIMHE

«MaremaTuka»

Ilepeyenb KOoMNeTeHIIMI (3J1eMEHTOB KOMIIeTeHIUIT), popMUPYyeMBbIX B
pe3yJibTare 0CBOCHMSI Y4eOHOM JUCUMIIJINHbBI

Ne Kon ®opMynHpoBKa KonTponupyemsie Oransl
1/T1 | KOHTPOJIUPYEMOM KOHTPOJIUPYEMOMH TEeMBbI y4eOHOMI dhopmMupoBaHUs
KOMIIETCHITHH KOMIIETCHITHH JTUCIUTUTAHBI (cemectp
W3y4YCHU )
1 OIIK-1 crocoOeH Tema 1. 1
CaMOCTOSITEIIBHO Jlunetinas anrebpa (HaYaIBHBIN)
nprOOpEeTaTh, Tewma 2. 1
pa3BUBATH AHanmuTaueckas (HayabHBIN)
MPUMCHSITh TEOMETPHSI
MaTeMaTHYECKHUE, Tema 3. 1,2
€CTECTBEHHOHAYYHBIC, | MareMaTu4ecKui (HayaTbHBIN)
COLIMAIBHO- aHaJIN3
3KOHOMHYECKUE Tema 4. 2
npogeccruoHaIbHbIE KomruiekcHbIil aHaims3 (HaYaIBHBIN)
3HaHWUS JJIs PEIIeHUus | Tema 5. 2
HECTAaHIAPTHRIX 3a1a4, | JluddepeHunaabHbIe (HaYaIBHBIN)
B TOM YHCJIC B HOBOHU YpaBHEHUI
WM HE3HAKOMOW cpefie | Tema 6. 3
u Teopus psioB (HayaJIbHBIN)
MEXKIUCLUIUIMHAPHOM | Tewma 7. 3
KOHTCKCTC KpatHsie u (HaYaTbHBIN )
MOBEPXHOCTHBIC
WHTETPaJIbl
Tema 8. Teopus nosns 3
(HaYaIBHBIN)
Ioxa3are/im M KPpUTEPHU OLIEHUBAHUS KOMIIETECHIIMH,
OIMuCaHue MIKAaJ OIICHUBaAHUA
Ne Kon ITokazarens ouenuBanus |Kontponupyemsle | HaumeHoBanue
/T | KOHTPOJIUPYeMOH | (3HaHMS, YMEHUS, HABBIKH) | TEMBbI y4eOHOM OIICHOYHOT'O
KOMIICTCHITHH JICITUTLIAHBI CpeacTBa
I. | YK-1 3HaTh: OCHOBHBbIE MOHsATHA | Tema 1, @poHTaNBHBIE H©
u metonel | Tema 2, WHIUBUAYATbHBIE
MaTeMaTHYECCKOTO Tema 3, OTIPOCHI;
aHaIu3a, B gactu | Tema 4, KOHTPOJIbHBIE
muddepennmanbaoro  u | Tema 5, paboTHI;
HUHTETPaTbHOTO Tema 6, WHUBUAYATbHBIE
HCYHCIICHMS, teopuu | Tema 7, /moManiHue
psAnoB; Teopuu nuHenHOU | Tema 8 3a7aHus;
anreOppl; aHATUTHYECKON MIPOMEXYTOUHas
TE€OMETPHH; TEOpUH aTTecranus
mudepeHIaATbHBIX (7K3aMeH)
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YpaBHEHUN; OCHOBHBIE
AITOPUTMBI TUTIOBBIX
YUCJICHHBIX METO/I0B
pelieHus MaTeMaTHYECKUX
3a/1a4.

YMETh: UCII0JIb30BaTh
METOABl MAaTEMaTUYECKOIrO
aHajau3a, aHaJIUTHYECKOU
FEOMETPUH, JIMHEWHOMN
anreOpsl, TEOpUHU
GyHKIMH ~ KOMITIEKCHOTO
MEPEMEHHOTO;
HCIIOJIb30BaTh  OCHOBHBIE
IPUEMBI 00paboTkH
SKCIEPUMEHTAIBHBIX
JTAHHBIX.

BIIAJICTh!
MaTeMaTH4eCKUMU
MOHSATUAMH W CHUMBOJIAMH
JUTSL BBIPAKCHUS
KOJIMYECTBEHHBIX u
KaueCTBEHHBIX
OTHOIIICHUH,
MaTeMaTHYECKUMU
METOAaMHU U aJITOPUTMAMU
B MIPUIIOKEHUSX K
TEXHUYECKUM HayKaM.

@DoHAbI OLIEHOYHBIX CpeacTB 0 JTMCHUIIJINHE «MaTemaTuka

Bonpocs! 1151 GpoHTANBHBIX M HHAUBHAYAJIbHBIX ONPOCOB:

Tema 1. Jlunetinas aneeopa.

1. Kakue  cuctemMbl  JIMHEHHBIX  anreOpaMdeckux  YpaBHEHUH  Ha3bIBAIOTCS
OIIpECIICHHBIMH, HEOTIPENEICHHBIMU, HECOBMECTHBIMU?

2. Kakotii siBisieTcst KBaJjpaTHast CUCTEMa JIMHEHHBIX alnreOpanyecKux ypaBHEHH, €CIU ee
ONpEACIIUTENDL PAaBEH HYJIIO?

3. Kakoit nomkHa OBITH cHCTEMa JIMHEHHBIX ajareOpanyuecKkux ypaBHEHHUH, 4TOOBI ee
MO>HO ObLITO pemaTh MeTogoMm Kpamepa?

4. Cucrema JMHEWHBIX anreOpanuecKuxX ypaBHEHMH pemraercss meronoMm [aycca. Kax
y3HaTh, YTO OHA OIIPEIEICHHAs, HEONPEICIICHHAs, HECOBMECTHAs?

5. Yro Takoe matpuna? Kakumu MoryT ObITh MaTpHUIIbI?

6. Kakue maTpuibl MO>XKHO niepeMHOkaTh? Kak oHM mepeMHOXkaroTcs?

7. Uto Takoe onpeaesuTeNb BTOPOro nopsiaka’?

8. UTo Takoe onpeaeauTenb TPEThEro nopsaka?

9. UTo Takoe MUHOD BJIEMCHTA a;; OTPEICIUTENs?

10. Yro Takoe anrebpanueckoe JOMOIHEHUE HIEMEHTA a; ; OTIPEIETUTENS?

11. YTO 3HAYUT pa3IOKHUTh ONPEIEIUTEND MO HIEMEHTaM CTPOKH WM CTOJ0a?
12. Kakass Marpuiia Ha3bIBaeTCs OOpaTHOM IO OTHONIICHUIO K JaHHOW KBaJpaTHOMN
matpuue?



13. Kak 3ammcarh KpamMepOBCKYIO CHCTEMY JIMHEHHBIX anreOpanyecKux ypaBHEHHUH B
MaTpu4HOi popme?

14. Kakx moctpouth 0OpaTHYI0 MaTpULly [UIs JaHHOM KBaJpaTHOM MaTpULBl C
OTpeeNUTEeNEeM, OTIIUYHBIM OT HYJIs?

15. Yto Takoe BekTop? ero JyiuHa? OpT BEKTOpa?

16. ChopmynupyiiTe CBOWCTBA OIEpaIliy CI0KEHUSI BEKTOPOB.

17. Mpu kaxux yenosusix: 1) |d +b| = |d@| + |b|72) |d + b| = |a| — |b|?

18. Kakre HECKOJbKO BEKTOPOB HA3bIBAIOTCA JIMHEHHO 3aBUCUMBIMU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak reoMeTpu4ecKkH pacrojliaraloTcsi mapa WM TpollKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHENHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 0a3uc HEKOTOPOTO MHOXXECTBA BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oasuce?

21. ChopmynupyiiTe TpaBUIO CIOKEHHUS JIBYX BEKTOPOB, 3aJaHHBIX PA3JIOKCHUSIMU B
HEKOTOpOM Oasuce.

22. ChopmynupyiTe MOHATHE MPSMOYTOJIBHOTO 0a3uca W MPSIMOYTOJIBHOM J1eKapTOBOMH
CUCTEMBI KOOPAMHAT.

23. Yto Takoe CKalsipHOE, BEKTOPHOE M CMEILIAHHOE MPOU3BeIeHHE X BeKTOpoB? Kak mx
BbIUNCIATH? [lepeuncauTe ux cBOMCTBA U TEOMETPUUYECKUI CMBICII.

Tema 2. Ananumuyeckas ceomempusl.

24. Yto takoe anreOpanyeckas nunusi? Chopmynupyiite TeopeMmy 00 MHBApUAHTHOCTU
NopsIKa anredpandeckon JTMHHUH.

25. Hanmmure paBEHCTBa, BBbIpaXKarollue yCIOBUS [apajIeIbHOCTH u
NEPIEeHIUKYISIPHOCTU ABYX MPAMBIX Ha IJIOCKOCTH.

26. IloueMy MIIOCKOCTH U TOJIBKO OHU HAa3bIBAIOTCS IOBEPXHOCTAMU 1-T0 nopsiaka?

27.Yto Takoe osmaurc? CdopMmynupyidTe CBONUCTBO (HOKATBHBIX pPaANYCOB TOYKH
annunca. Haligute KoopauHaThl HIEHTPAa CUMMETPUH, TIOTYOCH.

28. Kakue mnpsMple Ha3bIBAIOTCS acHMIITOTaMu TunepOonsl? Hamumure ypaBHEHUS
aCUMIITOT TUNEpOONBI 4x > — 9y* = 36.

29. Ilpsimast L 3a1aHa ypaBHEHHUEM C YTJIOBBIM Kod(¢uimentom v = kx + b. IloscHure
F€OMETPUUYECKHM CMBICT Kk U b.

30. IIpamele L, m L, 3amansl ypaBHeHusMH L,:v =k,x+b;, L,:v=k,x+ b,.
Hanummure ycnoBus napamieabHOCTU U NEPHEHANKYISIPHOCTH 3TUX NPSMBIX.

31. Kak reomerpruuecku 0OBSICHUTD, YTO CHCTEMAa YpaBHEHUH

{ﬁlix +B,y+C, =0

A x+ B,y+C, =0

SIBJISIETCSI HECOBMECTHOM?  COBMECTHOM U  HeompenenéHHOM? COBMECTHOM U

ONpeAeIeHHOMN?

32.Ilpy KakoM YCJIOBUM IIOCKOCTb M TpsMas B IPOCTPAHCTBE NapajlieiIbHbI?
MEePIEeHANKYISPHBI?

33. Hanumure ycinoBue NEPIEHAUKYISIPHOCTH MPSAMBIX B IPOCTPAHCTBE.

34. Hanmmure oOmee ypaBHEHHWE IUIOCKOCTH. KakoB T€OMETpUYECKHH  CMBICT
K03 PHULIMEHTOB ypaBHEHUs?

35. Hanumure ypaBHEHHE IUIOCKOCTH, TMPOXOAANIed depe3 3 3aJaHHbIE TOYKH
My (x15 315210, My (X552 25), M3(x35 535 23)-

36. 3anummTe ypaBHEHUE IUIOCKOCTH, IIPOXOJILICH Yepe3 JaHHYI0 TOUKY M, (x4 ¥y Z5)
TIEPIIEHMKYIAPHO BEKTOPY 11 = (A; B; C).

37. Yrto Takoe anuncons? Kakumu JUMHUSAMM SBISIOTCS €M0 CEUYEHUS KOOPAMHATHBIMU
MJIOCKOCTSIMU B MPSIMOYTOJILHOM JIEKAPTOBOM CUCTEME KOOPIUHAT?
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38. B xakoM ciy4ae 3JUIMIICOMJ Ha3blBaeTCs 3JUIMIICOMAOM BpamieHus? Ilpu Bpamenun
KaKo# (UTyphl U BOKPYT KaKOW OCH OH 00pa3zyercsi?

39. Kakoii cummerpueil 00sagaoT OAHONOJIOCTHBIM M ABYNOJOCTHBIH THIIEpPOOJIOUIHI,
napaboIouIbl U IoueMy?

40. Hariucath ypaBHEHUS JIMHHUH, OOpPa3yIOIIMXCS B CEUEHUH KOOPAMHATHBIMU
IUIOCKOCTSIMH THUNEPOOJIOUAOB M NapabosIoNI0B, 3aJaHHBIX KAHOHMYECKUMH YPaBHEHUSIMH.
Hapucosats 311 nuHUM.

Tema 3. Mamemamuueckuti ananus.

41. Kakoe 4uciaoBOe MHOXKECTBO Ha3bIBAETCSI OTPAHUYEHHBIM CBEPXY?
42. Kakoe 4iCII0BO€ MHOKECTBO HA3bIBAETCSl OTPAHUYEHHBIM CHU3Y?
43. Kakoe 4uciI0BO€ MHOXKECTBO Ha3bIBAECTCS OTPAHUYECHHBIM CHU3Y?
44. Yro Ha3bpIBaE€TCSA TOUHOM BEpXHEH IPaHULIEN YHCIOBOIO MHOKECTBA?
45. Yto Ha3bIBaETCS TOUKON HUYKHEW IpaHUIIC YMCIOBOTO MHOYKECTBA?
46. Yro Ha3pIBaeTCA MOAYJIEM JEHCTBUTENBHOTO Yncia?

47. Tlpu kakux ycnousx |x + v| = |x| + |v|.

48. Tlpu kakux yciaoBusx |x + yv| = —|x| + |v].

49. HanumuTe HEPaBEHCTBA, CBA3BIBAIOIIME MOAYJIb CYMMbI U PAa3HOCTH JABYX YHCEN C
CYMMOM U pa3HOCTBIO UX MOJYJICH.

50. U306pasure rpaduk pyHKINU ¥ = sign x.

51. U300pa3ute rpaduk GyHKIMU v = [x] — 11e71as 4acTh YMCIA X.

52. Chopmynupyite TeopeMy 0 npeaene OTPaHUYECHHOMN MOHOTOHHOH
GyHKIMU(IOCIeA0BATENEHOCTH).

53. IMaiite onpenencHue MoHATHS lim f(x) = A Ha si3pIKe § — &.

e
54. Jlaiire onpenenenue moHsaTus lim f(x) = A, HCIONB3ys MOHATHE OCCKOHEYHO Mok
LT
GyHKINU TIpU x — a.

55. ChopmymnupyiiTe TeopeMy O CKATOH MepeMEHHOM.

56. ChopmynupyiTe TeoOpeMy O MpeeIbHOM MEPEX0ie B HEPABCHCTRE.

57. Chopmynupyiite TeopeMy 00 OTpaHUYCHHOCTH (PYHKIMH, UMEIOUICH Mpeaen mpu
X —a.

58. CopmymnupyiiTe TeOpEMBI O TIpeesiax CYMMBI, TPOU3BEACHUS U YACTHOTO (YHKITHIA.
59. Chopmynupyiite onpeaenenue moustust lim f(x) = A Ha s3bIKe § — &.
xr—+a+

60. ChopmymnupyiitTe onpesencHue mouatus lim f(x) = A Ha s3pIKe § — &.

I S+
61. Jlaiite onpenenenue nmoustus lim  f(x) = A.
x—++ oo
62. Taiite onpenencaue mousatus lim fx) = A.
x——oa
63. Jaiire onpenenenue moustus lim f(x) = A.
x—+oa

64. Hanuiure nepBblii 3aMe4aTeIbHbINA IPEEN U MIPEENbl, CBI3aHHbIE C HUM.
65. Hanumure BTOpOid 3aMeyaTeNbHbIA Npeesl U MPeaesbl, CBI3aHHbIE C HUM.
66. [laiite onpenenenune moustus lim f(x) = +co.

LT

67. 27.Jlaiite onpenenenue nousTus lim f(x) = co.
X
68. Vicronb3ys onpejieneHne NpoU3BOIHOM, HaliauTe y'(4), ecim y = +/x.
69. 'eomeTpudeckuil cMbIC NPOU3BOAHOM. Hanummure ypaBHEHHME KacaTElbHOM K
rpaduky QyHKIUHN ¥ = arctg x B TOUKe x = 1.
70. Haitmure yriisl, 0 KOTOPHIMH MEPECEKAIOTCS IMHUK x - + y- = 8, y* = 2x.



71. IlpuBenute mnpumep GYHKUUH, TrpaduK KOTOPOH HMEET B HEKOTOPOW TOYKe
BEPTHKATBHYIO KacaTeIbHYIO.

72. Haiigure (1) n fi (1), ecmu f(x) = |x — 1]e*. CymectByer mu1 f'(1)?

73. Haitnure y,, eciu: a) v = ln[x + u“'m); 0) y = arctg th(x).

74. Yto MoxHO cka3zath 0 quddepenimpyemMoctu cymmbl QyHKImA f(x) + g(x) B Touke
x = x, eciu, B d3Toil Touke: a) Qynkuus f(x) mnuddepenmupyema, a ¢yHkus glx) He
maddepentmpyema? 6) obe Gpyukimu f(x) u g(x) e muddepeHIUpyemMbI?

75. Ucnionb3ys onpeneneHue, MoKaxuTe, uTo GpyHKius y = x° — 2x quddepeHuupyema
B TOUKe x = 2 W Haiiaure e€ nuddepeHman B 3Toi Touke.

76. SIBnsieTcss MM HENMPEPBIBHOCTh (PYHKIMHU B JAHHOW TOYKE JOCTATOYHBIM YCIOBHEM
nuddepermupyemoctr? OTBET 000CHOBATH C TTOMOIIBIO TIPUMEpA.

77. Ing kakux ¢pyHkuuit nuddepenman paseH npupaiienuto? [puseanre npumep.

78. Chopmynupyiite, B UYEM COCTOUT TEOMETPUUYECKHH U (DU3UYECKUNA CMBICTT
muddepenImana.

79. Uto moHMMAaETCs 101 MHBAPHAHTHOCTHIO (hopMBI TiepBoTo Aud depennmrana’?

80. Ucnonn3yst ¢dopmyny s BbluuciaeHus auddepeHunana, Haiiaure dy, eciu
Vv = x -sinx + cos x.

81.Ilyctb y =sinx, x = cost Kakue wH3 creqyrommx paBEeHCTB CIPaBEJIMBBI:
dyl..n = 0; dyl._1 = dx; dyl|,_1 = — dt?

82. Moxer I cymecTBoBaTh [ (x,), eciu He cymecTByerT f (x,)?

83. Haiigure £ (x), ecmu f(x) =Inx - x.
84. Brruucnure, UCIIONb3Ys IIPaBUIIO Jlonurans:

x-coExX—EinxXx

a) lim ;0) lim xa+inx,
).r—*l} «* ’ )x—~+u

85. Hanummre dhopmyny Teiinopa mist GyHkiuu f(x) ¢ OCTaATOYHBIM YICHOM B (opMme:
a) [leano; 6) Jlarpanxa.
86. Paznoxute Gynkuuro f(x) = In cos x no popmyse MakiopeHa 10 WIEHOB ¢ x *.

87. C momompto Gopmyiasl MakiiopeHa WIM KaHOHHYECKHUX Pa3IOKCHHH TOJIY4YHUTE

npuOmOKEHHYI0  (QopMyny (OrpaHMYMBAasChH WICHaMM HOpAAKA x°) 108 (QyHKIHI:
A yv=vy14+x,x—=0,|x| <1;,6)y=In(1+3x),x—=0, x| <1/3.
“ . e 14D
88. Halinute uncna a u b takue, 9o lim E;_—x =1.
x—=0
89. Uccnenyiite byHKIMN U IIOCTPONTE ux rpaduku:
l:.r—f}:l:x+4]l; 6
4

90. Kakoii M3 KOHYCOB, ONMCaHHBIX OKOJO JaHHOrO Imapa paauyca R, HMeeT

= :_.1:‘ . = 3 — w2
a) y )y =—Z—pB)¥y=V1i-x"

HauMEHbBIINNA 00BeM?
91. Kakas ¢yHKIus Ha3bplBacTCs NEPBOOOPA3HOM MO OTHOWIEHHIO K (yHKuuu f(x),

3aJIaHHOM Ha JAHHOM MPOMEKYTKE?

92. Uem oTiiM4aroTCs BE MEepBOOOpa3Hble (PYHKIUM JIJs1 OJHOW M TOW ke (YyHKLIHHU Ha
OZTHOM U TOM K€ MIPOMEKYTKE?

93. B 4em coCTOUT CBOMCTBO JIMHEWHOCTH ISl HEOIIPEAEIIEHHOTO UHTErpaja?

94. 3anummuTe GOpMyITy HHTETPUPOBAHHMS 110 YaCTSAM B HEOIIPEICICHHOM HHTErpale.

95. Kakyro [IO0JICTAHOBKY HY’KHO BBITIOJIHUTD TUIs panuoHaIn3aun

unrerpanaf R (3/x {/x) dx?
T +
96. YKa)uTe palMOHAIU3UPYIONIYIO OCTAHOBKY I HHTerpana | R (x, ':J':r—g)
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97. Kaxoii uaTerpai HazpiBaeTcss HeOepymumcs?

98. ChopmynupyiTe J0CTaTOYHOE YCIOBHE CYIIECTBOBAHMS TIEPBOOOPA3HOIA.

99. Uemy pasen [ F'(x) dx? [ dF (x)?

100. Yemy paBHa IpoU3BOAHAS HEONPEAEICHHOrO HHTEerpaia?

101. Tlokaxure, uro ¢yHkmmu F(x) = — %cos 2x; F(x) =sin’x  sBasiores

NepBOOOPA3HBIMU OJTHOU M TOH e (PYHKIIMH HA YUCIOBOU OCH.
102. lokaxute CIIPaBE1JIMBOCTh hopMyIBI JUISt TaOJIUIHOTO
unrerpana [ x™ dx;(n # —1).
dx
a®+at’

103. JlokaxuTe CrpaBeyMBOCTb (OPMYIIbI UIsl TAGIMYHOTO MHTErpana [

dx

p=
—_— g —=—"= IZI) CBeId €ro K TaOJIMYHOMY.
= +pxtq’ (f]" 4 ! o y

104. Beraucnure uaterpai [

dx :
105. Borunciute uaTerpan | pryw— (q — % < IZI), CBEJIS €0 K TaOJIUMYHOMY.
pxtq

106. Berauciure uarerpai [ , CBEJIS €T0 K TAOJIMYHOMY.

107. BBIMUCINTE C TTOMOIIBIO MHTEMPUPOBAHMS 110 YacTaM | x - sin ax dx.
108. 3amummMre HMHTErPAJIbHYI0 CYMMY, COCTaBieHHYO st GyHkuun f(x) Ha
npomexyTke [a; b]. OObSICHUTE CMBICI BETMYHH, BXOAAIINX B GopMyITy.

109. Kakoil reoMeTpHUYECKUN CMBICII UMEET ONPEICICHHBIA HHTErpal f: f(x) dx, rne
f(x)- HenpepbIBHAS] HEOTpHULIATEIbHAS PYHKIIUS?

110. ChopmynupyiiTe IOCTATOYHBIC YCIOBUS HWHTErpupyeMocTd GyHKIUKf (x) Ha
KOHEYHOM IIPOMEXYTKE [a, b].

111. Kakast ¢pyHKIUS Ha3bIBAE€TCS MHTETPUPYEMOI Ha MPOMEKYTKE [a, b]?

112. Yemy pasen [ F'(x) dx? [ dF (x)?

113. ChopmynupyiiTe HEOOXOIMMOE YCIOBHE HHTETPUPYEMOCTH (PYHKIIMM Ha
POMEXYTKE [a, b].

114. Uemy paBeH omnpeaeNeHHbI UHTErpajl OT HEYeTHONH (QYHKIUU MO CUMMETPUYHOMY
NPOMEXKYTKY[—a; a]?

115. Ecniu nipeaenbl MHTErPUPOBAaHUS TOMEHATh MECTaMH, TO KaK M3MEHUTCS BEJIMYMHA
uHTerpana? Beipasure 310 CBOMCTBO (hOPMYIION.

116. ChopmynupyiiTe CBOMNCTBO JIMHEHHOCTH ONPEICICHHOTO HHTErpaa.

117. ChopmynupyiitTe CBOWCTBO, CBsI3bIBalONee 3HAKH (DYHKIHUU U OINPEACICHHOTO
UHTErpaia Ha MPOMEXYTKe [a, b].

118. Cpopmynupyiite cBOWCTBO 00 MHTEIPUPOBAHHM HEPABEHCTBA MEXIY (YHKIHMSIMU
Ha IPOMEXYTKe [a, b].

119. Chopmynupyiite CBOMCTBO 00 OIIEHKE MOYJIS ONPENICICHHOTO HHTETpaa.

120. ChopmynupyiiTe TEOopeMy O CpEeaHEM I OMPEASJICHHOTO HHTEerpaisa oT
HETPEPbIBHON (PYHKINH.

121. 3anummte popmyny HeroTona — JleitOnura.

122. IlpuBequTe TEOMETPUUYECKYI0 HHTEPIPETALMI0 TEOPEMBbl O CpPEOHEM  JUId
OTIpeieIEHHOr0 UHTEerpasa.

123. Uro Takoe cpenHee (MHTErpajipbHOE) 3Ha4YeHHWE (QYHKIMU f(x) Ha TPOMEKYTKE
[a, b]?

124. ChopmynupyiiTe ompeaeiieHne HeCOOCTBEHHOTO HMHTerpajia I-ro poma c
0ECKOHEUHBIM BEPXHHUM IMPEEIOM OT HEMPEPHIBHON (PYHKLIUH.

125. ChopmynupyiiTe ompeaeiieHne HECOOCTBEHHOTO HHTerpaia I-ro poma c
0ECKOHEUHBIM HIKHUM TIPENIEIOM OT HEMPEPBIBHOW (DYHKIIUH.
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126. Kakoit HecoOCTBEHHBII HHTETPaJl Ha3bIBACTCS A0COIIOTHO CXOASIIUMCS?

127. Ykaxwure, Ui KaKuX 3HAUYCHUU TMapaMeTpa p HMHTErpai f:m :—:, (a = 0) sBiseTcs
CXOAALIMMCS, a U1 KaKUX 3HaAUYE€HUH — pacXoJAInuMCs

128. 3anummre (GopMyibl, BbIpaXKarole CBOWCTBO JIMHEHHOCTH JUIsI HECOOCTBEHHOTO
UHTErpana ¢ 0ECKOHEYHBIM BEPXHUM MPEAEIIOM.

129. CpopmynupyiiTe npU3HAK CpaBHEHUS B KOHEYHOM Qopme Ha npumepe
HECOOCTBEHHBIX MHTETPaIOB 1-ro poia ¢ 0ECKOHEYHBIM BEPXHUM IPEAEITIOM.

130. Yo Ttakoe nonHelil auddepennnan GyHkuuu z = fx,y)?

131. 3anummre  Qopmyny, ONPEACHAIONIYI0 YacTHYK IMPOU3BOAHYIO  (DYHKIIMH
z = f(x,y) 10 epeMEHHON y B TOuKe My x4y, v, ).

132. Kakas pyHKIus AByX apryMEHTOB Ha3biBaeTcs nuddepeHmpyemMon?

133. 3anummure GopMyiTy, BBIpaXKaroLlyo NoIHbIH quddepennuan Qykuun z = f(x, y)
yepe3 e€ YacTHbIE MPOU3BOJIHBIE.

134. 3anummre (Gopmyiny, BBIpaXKaroOIIyl0 BTOpOM MNONHBIN auddepeHnman GyHKIUN
z = f(x,y) 4epe3 e€ YaCTHBIE IPOU3BOHEIE.

135. Kak cooTHOCATCS MEKTy COOO0# CBOMCTBA HEMIPEPHIBHOCTU U TU(DPEpEHITUPYEMOCTH
(GyHKIUU 1BYX IEPEMEHHBIX ?
136. Kakas ¢ynkuusa z = f(x, ¥) Ha3pIBaeTCs HEMPEPBIBHOM B Touke M, (x4, v, )?

137. Kak onpeznenserca €BKIUAOBO paccrosHue p(M,;,M,) MeXLy IByMs TOYKaMHU

M {x .11}, . ,x,':ﬂlz' )I/I M (x.‘l‘:}, o X ':::') 1M-MEPHOTO IPOCTPAHCTBA?

™m
138. Kakas Touka MHOKecTBa E Ha3bpIBae€TCs BHYTPEHHEN? TpaHUYHOMI?
(@ (o) ()

139. Yro Takoe §-0KpeCTHOCTD TOUKH My(x, ,xy , v , X, )?

140. Kakoe MHOXkecTBO E Ha3bIBa€TCsl OTPAHUUEHHBIM? 3aMKHYTBIM? CBSI3HBIM?

141. Chopmynmupyiite omnpeneneHue npeaena ¢yukuun f(M) = f(x,¥) B Touke
My (%0, ¥p)-

142. ChopmynupyiiTe TEopeMy O pPABEHCTBE BTOPHIX CMEHIAHHBIX IPOU3BOIAHBIX
Gyskuun z = f(x,v).

143. Kak cooTHOCATCS MeXAy co0oi cBoiicTBa AP PepeHINPYEMOCTH U CYIIECTBOBAHUS
IEPBBIX YACTHBIX IPOU3BOIHBIX PyHKIUM z = f(x,V)?

144. Chopmynupyiite onpeaeacHue TpOou3BOHON (HYHKITUH
145. w = f (M) = f(x,y.z) 10 HaIIPaBJIECHUIO BEKTOpa [.
146. 3anumure (opMylly, BBIPAXKAIOIIYI0 NPOM3BOAHYIO (QYHKUMHM u = f(x,¥,z) 1O

HanpasieHuio Bektopa [? = (cosa, cosf, cosy) depes yacTHbIC TPOU3BOIHBIC DYHKIIUH 1.
du o
147. 3anummre Gopmyity, CBI3BIBAIONIYIO grad it U IPOU3BOIHYIO 5; B 3a/1aHHOH TOUKe

CKAJIIPHOTO TIOJIA 1.
148. Kak cBsd3aHBbl HampapieHHs HaumOoibllero pocra QyHkuuu u = f(x,y,z) ¢
BEKTOpPOM grad 1 B paccMaTpuBacMon Touke M(x, v, z)?

du . Bu o
149. Bripa3zute max -7 ¥ min — uepes grad u B 3alaHHOM TOYKE CKaJIIPHOTO IOJIS 1.

o d= o
150. 3anummure bopmymy TS MIPOU3BOAHOMN o CJII0KHOM byHKITII
-
z=z(u,v), u=ulx,y), v=v(xy).
o dy o o
151. 3anummre ¢opMyiny IS MPOU3BOIHOMN ~, HesaBHOH byHKIMM, 3aJlaHHOU
L

ypaBHenueM F(x,y) = 0.



152. 3anummte (GopMyabl Il MPOU3BOIHBIX Z—j, j—j HESBHOW (YHKIIMH, 3aJaHHON
ypaBHeHHMEM: F(x,v,z) = 0.

153. Chopmynupyiite ompeeneHue JOKaTbHOTO MaKCHMyMa (JIOKaThbHOTO MUHHUMYMA)
Gyskuun z = f(x,v) B Touke My (x,, v, )

154. Chopmynupyiite HEOOXOIUMBIC YCIOBUS, a TaKXKe OCTATOYHBIC YCIOBUS
sKkcTpeMyMa QyHKuuH z = f(x, v).

155. Cpopmynupyiite npaBuio OTHICKAaHUS HAMOONBIIEr0 M HAMMEHBIIErO 3HAYCHUU
Gyskuun z = f(x,y) B OrpaHMYEHHOM 3aMKHYTOI 001aCTH.

156. Uro Takoe cranuoHapHas Touka QyHKUUH z = f(x,v)?
157. ChopmynupyiiTe onpeiencHue yCIOBHOIO MakcumMyma QyHKuuu uw = f (M) mpu
cBsa3U @(M) = 0 (paccMOTpHTE Cilydaid ABYyX MIIU TPEX IEPEMEHHBIX).

158. Chopmynupyiite HEoOXOIUMBIE YCIOBHsS YCIOBHOTO 3KCTpeMyMma (GYHKIHU
u = f(M) npu cBa3u @(M) =0 no meroxy Jlarpanxka (paccMOTpHUTE Clydall ABYX HIIM TpeX

IIEPEMEHHBIX).

159. Chopmynupyiite Teopemy BeiiepmTpacca 00 orpaHudeHHOCTH  (DYHKITUH,
HETPEPhIBHON B 3aMKHYTOW OTpaHUYEHHON 00JIaCTH.

160. ChopmynupyiiTe Teopemy BeiiepmTpacca O CymecTBOBaHHM HaWOONBIIETO |
HaMMEHBIIETO 3HAYCHUH (PYHKIIUH, HENPEPHIBHON B 3aMKHYTOM OTpaHUYEHHOM 001acTH.

Tema 4. Komnnekcuulil ananus.
161. Maitte onpenenenue MHOxecTBa C KOMIUIEKCHBIX unces. Kakme reomerpuueckue

MHTEPIpETaIUy 3TOr0 MHOKECTBA BaM U3BECTHBI?
. . v} =,

162. Ilyctb z; =1+ i,z, = —4 +3i. Hamu z; +=z,,z; — z,, (2, + z;) (2, — 2, ), -

163. YTo Ha3bIBAIOT MOJYJIEM KOMIUIEKCHOTO YUCHIa z = x + {y?

164. Uto Ha3pIBAlOT apryMEHTOM KOMIUIEKCHOTO u4ucia z = x + iy, z = 0? Uro Takoe
TpUrOHOMETpHUecKas popma 3Toro yucna?

165.Yuenma z, =1—iv3, =z, =(1-1)/(1+1i), =z3=1+cos(rn/7)+ isin(x/7)
3anucarh B TPUTOHOMETPUYECKOM (opme.

166. Ucnonb3ys ¢opmyny MyaBpa, 3amucate B airedOpanueckoir ¢opme yucna

z, = ((1+03)/(1—0)" .z, = (L+ )5/ (1— D).

o o i . = 4 r — ,
167. Haiitu Bce 3HaYeHUS CIEAYIONINX BRIpKeHUN: a)  —1 + iv/3; 0) v 2v/ 3 + 2i.

168.z, =1 —1iv3, z, =3 +i. 3anucare B anrebpaudeckoil opme 4yucia z, - I,;
(21/22)"
169. Yucna z,, z, U z; 3aKcaTh B IOKa3aTeJIbHOH opMme.

170. Yro Takoe KopeHb anrebpamdeckoro MHorouneHa FP,(z)? Yrto Ha3pIBaIOT

KPaTHOCTBIO KOpHs? Onpenenure KpaTHOCTb KOpHS a=1 MHOIO4JIeHa
P(z)=z"—-(2—-)z2+(3+20)z" —(4+i)z+ 2
171. Yucna a, = 1, a, = —i, ag = 2i — BCE NONAPHO Pa3JIUYHBIE KOPHU MHOIOYJIECHA

P(z), npu4eM a, — KOPEHb KPaTHOCTH 2, @ @, U a3 — IPOCTbIe KOPHU. 3aNUIINTE Pa3JI0KECHUE
P(z) Ha InHEWHBIE MHOXKUTEIH, €CIIN €r0 CTapIIMi KOdQPULIHUEHT p, = 1; HAAUTE €ro Apyrue

KO3 PUITUEHTHI.
172. B ueM COCTOUT CBOMCTBO KOPHEN BELIECTBEHHOI0 MHOrounena? Yucmo a;, = —1 +1i

SABJIAETCS KOPHEM MHOTOWIeHa P,(z) = z* + 4z® + 11z* + 14z + 10; HaliTH OCTAIbHbIE KOPHH

P,(z), 3anMcaTh €ro pa3jio;KE€HHUE Ha BEICCTBEHHBIC MHOKUTEIIH MIEPBOW M BTOPOM CTEIICHHU.
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173. Yro Takoe paunoHaigbHas anredpanyeckas 1poos? [IpuBenure npumepsl.

174. Kakyro panuoHalIbHYIO ApoOb Ha3bIBAIOT MPaBUILHON? HempaBuiabHOU? JpoOh
-]

= v
Zi 1055, IPE/ICTaBbTE B BU/IE CYMMBI anredpanyeckoro MHOro4ieHa 1 MpaBuiIbHON APOOH.
175. Kakue napoOW Ha3bIBalOT JJIEMEHTAPHBIMU PAlMOHAIBHBIMHU alreOpandecKuMHU
npo6simu? JIpo6s 1/ (x® + 1) pasnoxkure B CyMMy JIEMEHTAPHBIX APOGEH.

Tema 5. JJuppepenyuanvrvie ypasreHus.
176. KakoB reoMeTpu4ecKuii CMbICT ypaBHeHHMA Vv '=f(x,y). Hammcate ypaBHeHme

KacaTelbHON K MHTErpanbHON KpUBOH ypaBHeHust ' = x ¥~ B Touke M,(1, 2).

177. Jaiitre omnpeneneHue W30KIMHBI AU((EepeHIHaIbHOr0 ypaBHeHus vy '=f(x,y).
U3oknuubl ypaBHeHHMs y' = x°/y ecTh: A) okpyxknoctu; B) mpsameie; C) mapaGons; D)
runiep6omsr;, E) ammuncer; F) HeT npas. oTBera.

178. Jlano ypasuenme y' = x> — 2x + y. Hanummre ypaBHEHHE JIMHUH BO3MOKHBIX
TOUYEK SKCTPEMYMOB €0 MHTETPAIbHBIX KPUBBIX. CaenaiTe yepTéx.

179. Chopmynupyiite Teopemy Kommm st ypaBuenns y' = f(x,y). Ilycts £1 — obnacTs,
B KOTOPOH BBINIOJHEHBI €€ YCJIOBHSI 3TOro ypaBHeHHs. Kakue U3 mocieqyromux yTBepKIeHun
CIIpaBeUIMBBI: A) €ro HWHTErpajbHbIE KPHBBIE MOTYT HMMETh pa3pbiBBl 1-ro poma B {1; B)
WHTETPAIbHBIE KPUBBIE MOTYT UMETh YTI0BOM dKcTpeMyM B {1; C) HHTErpaibHble KPUBBIE MOTYT
nepecekatbes B {1; D) wWHTErpanbHbie KpHUBBIE MOTYT OBITh NPSIMBIMU JHHHSIMH; E) Her
NpaBUIBHOTO yTBepxkIeHUsA? OTBET 000CHOBATH.

180. Perunte 3anauy Komm: (1 + y*)dx + xydy =0; y(1)=1.

181. Haiinure Bce pemenus ypasHeHust xy' =y + 4/y* — x=.

182. Haiinure obuue pemieHus (MHTETpalibl) ypaBHEHUM:

183. a) xy 2y=x’cos x; 6) 3y' + v = 1/v%; B) (x* + xy*)dx + (x*v + ¥*)dy=0.

184. Haiiqute Bce JIMHUM, Y KOTOPBIX OTPE30K KacaTEeIbHOM MEXIYy TOUKON KacaHWs U
ocbl0 abcrucc AETUTCS TIOMOojiaM B TOYKE IIEPEeCeUYeHUs € OChI0 OpAMHAT. YKa3aHHe:

Hcnonp3yiiTe ypaBHEHHE KacaTeIbHON K KPUBOM.

185. Chopmynupyiite Tteopemy Komm nms  ypaBaenms y'' = f(x,v,¥"). Kaxos
TeOMETPUYECKHI CMBICI HadalbHBIX ycnoBuid y(0) = —1, ¥'(0) =1 misa storo ypaBHeHHs?
N306pa3ute mpuOIMKEeHHO MHTErPAIbHYIO KPUBYIO B OKPECTHOCTH HAa4YalbHOW TOYKH, CUUTAS
JUTs onpeiesieHHoCTH v = 0 B 3TOH OKPECTHOCTH.

186. Haiitu 3HaueHune o, IpH KOTOPOM QYHKIHUS ¥ = x> ABJIAETCSA PENIEHUEM yPABHEHHUS
x(x—1)y"—(2x—1)y' + ay=0.

Lk

187. lano ypaBuenue: y''® + xy'' = 2y'. C mnomorip0 Kakoil MOJCTAHOBKH MOXHO

MOHU3HTH €ro mopsaaok? Hanmumure oOutuii BUI TaKUX ypaBHEHH.
188. Haiinute oOuiue pemieHusl ypaBHEHUH METOJIOM MOHMKEHUS mopsanka: a) v "=ln x;

0)y'" = ‘% + x.

189. Pemmre 3amaay Kowm: yy “=(y)*—(y )3 v(1)=1, y (1) =1

190. Kax ¢ mnomomplo (QyHIaMEHTaIbHOM CHUCTEMBI pemeHud y,(x), .., V,(x)
3anMcarh obulee perieHue ypasHeHnus L[y] = 07 I[loyemy HyneBoe pelieHue He MOXKET BXOJUTh
B ()yHIaMEHTAIIbHYIO CUCTEMY pelleHull ypaBHeHus L{y] = 07

191. Dano ypaBuenue: y'' —5y' + ay = 0. [Ipu kakoMm 3HAYCHWUH O 4uCIO 3 Oymer

KOpDHEM €ro XapakTepucTHueckoro ypaBHeHus? Haiitu oOmee pemieHue J1aHHOTO
I PepeHIMaIbHOr0 YPaBHEHUS IPU HAWJICHHOM 3HAYEHUH 0.
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192. Jluneinoe omgHOpoAHOe nuddepeHIranTbHOe ypaBHEHHE 3-TO  TOpsIKa ¢
NOCTOSIHHBIMU KO3((UIIMEeHTaMl UMEeT YacTHbIe penieHus: 1, sin 3x. DTO ypaBHEHHE MOXKET

umetb BUI: A) v —9y =0; B) ¥'"—9y'=0; C) ¥y'""+9y =0; D) ¥'"" +9y' =0; E) ner
MPABUIILHOTO OTBETA.

193. Pemiure  nuHeiiHoe ypaBHenume y'' —2y' 4y =e¥/x MerogoM BapHanUH
MIPOU3BOJIBHBIX MTOCTOSIHHBIX.

194. Haiinute oOImiee pemieHne JIUHEHHOTO HEOJHOPOJAHOTO YPaBHEHHUS METOJ0M
HEONPENENEHHBIX KOOPUIIMEHTOB: y "—y=2e™ —x~,

195. Halinute 4YacTHOE pelieHue JIMHEHMHOro HEOAHOPOJHOrO YpaBHEHUs y “+y=4e”,
YIOBJIETBOPSIOIIECE HadanbHbIM ycinoBusaM y(0)=4, y{0)=-3, MeTonoM HeOImpeaCIEHHBIX

KO3 PHUIIHEHTOB.
196. Haiinute obmiee pemenne cucteMsl AuddepeHInanbHbIX YpaBHEHUH

ax 2x +

—=2x+vy,

dt i

i 3x +4

— = 3x V.

dt -

197. Touka c¢ wMaccoli m JABWXKeTcs npsMonuHeHo. Ha He€ peilictByer cuna,
IPONOpLUUOHANIbHAS KyOy BpPEMEHH, MCTEKIIEeMy OT MOMEHTa, KOrja CKOpOCTh ObLla paBHA v
(ko3 unmeHT mpomopHHOHATBHOCTH paBeH k). Kpome Toro, Ha TOYKy JIeicTByeT cuia

CONIPOTHBIICHUSI ~ CPEJbI, MPOIMOPIMOHAIBHAS  TPOM3BENCHUIO CKOPOCTH H  BPEMEHHU
(ko3 PUIHEHT NPONOPLMOHATBHOCTH paBeH k). Haligure 3aBUCHMOCTh CKOPOCTH OT BPEMEHHU.

Vkazanue: npumenure 2-i 3akoH HproToHa.

Tema 6. Teopus psoos.

198. JaiiTe mOHATHE YUCIOBOTO psiaa, ero cymMmbl. Haiinute cymmy psana 2o, (7,/8)".

199. Chopmynupyiite HEOOXOIUMBIA MPU3HAKA CXOIUMOCTH YHUCIOBOTO psina. C ero
IIOMOII[BIO TOKAKUTE, YTO P 2o, (1 4+ 1/m)™ pacxoqures.

200. Mcnonp3yst mpocTedIIMe CBOMCTBA YMCIOBBIX pPSAAOB HAWAWTE CYMMy psaa

- 1 1
n=1 3_'1._4_'1 .

201. Tanbl psmpl C ITOJNOXKMUTENBHBIMEH WieHamu: - a, (1) uw X2 b, (2),

. T N 1
lim —"** = -, C nOMOILIbI0 NPU3HAKOB CXOAMMOCTU 3HAKOIOJIOKUTEIBHBIX PSIOB YCTAHOBUTE

n—soa Op 2

KaKoe U3 HIKECIEeIYIOIUX YTBEPKICHUH cripaBemnuBo: A) paj (2) cXxoaurces, ecid b, = na,,;

B) psan (2) pacxomutes, ecim b, = a,, n = 10; C) psan (2) pacxoxuresd, ecau b, = 3%a,; D)

:'!’

psn (2) cxonutes, ecnu lim b, =

—oa
202. Yro Takoe 3HAKOYEpENyIOIIMICS psaa? 3HAKONEpEeMEHHBIH psn? abcomioTHas u
YCJIOBHAsI CXOJIMMOCTh 3HaKorepeMeHHoro psga? Chopmynupyite npusHak JleliOnuma. Kakue

COSMN I—l

U3 TEPEYHCICHHBIX HIDKE PSJIOB YCIOBHO cXomarcs: A) X7, — B) Xr _:' ; O)
- nRlnn n-

oo ':_1:"

n=1 v

203. Jlaiite moHsATHE (YHKIIMOHATBLHOTO psJa, ero 06J1aCTH CXO,Z[I/IMOCTI/I Haiinure

6) Ty B I, T )

00J1aCTH CXOAMMOCTH (YHKIMOHAJIBHBIX PSJIOB: a) EH_. +3},1,

oa 14x—x"
n=111 .

204. [laiiTe OHATHE MaKOpPUPyeMOTo (PyHKIIMOHANBHOTO psija. Haiiaute Bce 3HaYeHUs

o Ein mx
X, IIPH KOTOPBIX PAX 27— | —— CXOIHUTCS aOCOIIOTHO.
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205. Chopmynupyiite cBoiicTBa Ma)KOPHPYEMBIX (GYHKIMOHATBHBIX PsIiOB. MOXHO JIn

gin i'! X
HOWICHHO TU((GEepeHINPOBATh PII Xoe 211 ? OtBeT 000CHOBATH.
n-

206. Yro rtakoe cremeHHoil psa? Pan X, a, x™ pacxoaurcs B Touke x, = —2. C

MIOMOIIBIO TeOpeMBbl AOEIs YyCTaHOBUTE, KAKOE M3 CICAYIONIMX YTBEPXKIACHHH CIIPABEIIUBO: A)
9TOT s CXOOUTCS aOCOIIOTHO B TOYKE x, = —1; B) 3TOT psax cxomgurcs B Touke x, = 0; C)

3TOT PAJl PACXOJMTCS B TOUKE x5 = 3; D) HET IPaBUIBHOIO OTBETA.

"l
[V |.I'—_
207. Haiinmure 001acTH CXOJUMOCTH CTEIIEHHBIX PSJIOB: a) 27 =125 0) oy )
el n

oo ':-r_l:'zn
n=1 nam

208. Yto 3HAYUT pa3lnoXuTh (QYHKIMIO B CTENEHHOH psin? 3aBUCAT U KOA(PPHUIIMEHTHI
TaKOTO Pa3I0KEHUs OT crocoba ero nonydeHus? Psapl Telnopa u Maknopena. Pa3noxus B psin

Maknopena pynxuuto f(x) = x/(1 + x?), naitaure 22+ (0).
209. Paznoxute (YHKIUIO B Psii MO CTENEHSM X M YKaXHUTE 00JacTh CXOIMMOCTH

MOJIy4EHHOTO psijia: a) e d ;6)In (x* 4 3x +2);B) MIMf S0 At

210. Paznoxxute QyHKIUIO y=tgx B psin Tennopa 10 CTEeNEeHAM (x — m/4), BBIIKCAB
nepBbie 3 wieHa, OTIUYHBIE OT HYJIS.

211. Bouucaure NpUOIMKEHHO C TOYHOCTBIO 10 107, OLEHHMB NOIPENIHOCTH IO
npusHaky JleiOHuIa 11 3HaKoUepeIyoerocs psja: fﬁD’E e dx.

212. Bemmuiure ABa NEPBbIX, OTIIMYHBIX OT HYJIS WIEHA Pa3JIOKEHUS B PAJl O CTENEHIM
X pelleHus ypaBHEHMs y "=2xy’+ 4y, YIOBJIETBOPAIOLIETO HadalbHBIM ycnoBusam y(0)=0,
y(0)=L

213. Kakue n3 cnenyromux nap GyHkiuuid f(x) u g(x) OpToroHanbHbl Ha IPOMEKYTKE
[-1,1]: @) f(x)=x u g(x)=x3-1; 0) f(x)=x u g(x)=x"-1; B) f(x)=x"
g(x) =x"-1?

214. Chopmynupyiite ycnoBus Jupuxie paznoxumoctd (GyHKiuMU B psan Dypbe Ha
NPOMEXKYTKE [ 1T, 7).

215. Hanumure Qopmynsl  uid  kodbduuuentoB psaga Dypse byHknum fx),
Pas3JI0KEHHOM B 3TOT sl B IPOMEXyTKax: a) [-m,m]; 0) [-1,1].

216. Hanumure pang Pypbe Heu€THOH QyHKuuM f(x), 3aJaHHOM Ha IPOMEKYTKE
[-m, =]

217. ®ynkuus f(x) B npomexyrtke [0, 7] pasnoxeHa B psa @ypbe a) mo KocuHycaMm; 0)
no cunycam. Hanummre ¢popmyssl 1715t K03 UIIMEHTOB 000UX PSJIOB.

218. ®yukums f(x) =—1 —x? B npomexyrke [-2,0] pasnoxena B psag Dypbe mo
cunycam. Hanummre Gopmynsl ais kodddunuentoB psaa. [loctpoiite rpaguk CyMMbI 3TOTO

psna.
219. Paznoxure B psag Pypbe QyHKIMIO y=|x| B mIpoMeKyTKax: a) [~ &]; 0) [0;27]; B)

[-1;1]. Hoctpoiite rpaduku QyHKINU U CYMM 3THX PSIIIOB.
220. Pasnosxure B pag Oypbe yHKIUIO y = E— = B ipomexyTke [0; 7]: a) Mo cuHycam;
6) o xocunycam. Iloctpoiite rpapuxu QyHKIHHM U CyMM PSIOB.

Tema 7. Kpamuvie u nogepxnocmmuule uHme2paJibi.
221. Unrerpupyema nu pyHkuus 1/(x —y)mo kBagpary 0 < x < 1,0 < y < 17

222. He BbIUMCIAS UHTErpaia _[[D In(1 —sin(x + ¥))dxdy, yCTaHOBUTE €ro 3HAK, €CIIU
D={(x,¥): x=20, y=0, x+y<mu/6}.
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223. CBeaure IBOWHOM MHTErpa _I’_I'D f(x,v) dxdy K NOBTOPHOMY JABYMs CIIOCOGamu,
eciu: a) (D) — obnactb, OrpaHHYEHHAs JMHUAMH ¥ = 3x°, ¥ = 6 — 3x; 0) (D) — Tpameuus ¢
BepmmHamu (—1, 4), (5, 4), (1, 1), (4, 1).

224. 3menurte MOPSI0K WHTETPUPOBAHUS B UHTErpaje:
-1 0 o 0
I, dx |- s fCey)ay+ [ dx [ f(x,y)dy n.

225. Haiinure cpenHee 3HAUEHUE f(x,¥) = x+ 2yno IPSIMOYTOJIbHUKY,
OrpaHUYCHHOMY IIPSIMBIMH x = 1, ¥ = 2 U OCAMHU KOOpAUHAT.

226. U3obpazure Ha MIJIOCKOCTH Oxy obpas burypsr
G'={(r,d): 2<r =3, 0<d¢ < m,/4) npu oToOpaXKeHnu x = rcosd, ¥y = rsing. SBnsercs
JIM 3TO 0TOOpa’keHHe B3aUMHO OJTHO3HAYHBIM?

227. Halioute IUIOMAb burypsi, OTpPaHUYECHHOMN JIMHUSIMU
Axy=4,x+y=50)(x"+y*)=8xy.x*+y*=1(x"+y* < 1).

228. Haiimure 00bEM Tena, OrPaHMYCHHOrO TMOBEPXHOCTAMH z = In (1 +x* + y7),
z=0,x*+y*=2
Kputepun u 1mkana oleHHUBaHUS 110 OLIEHOYHOMY CPENICTBY «(pPOHTAIBHBINA U WHAWBUIYAIbHBIN
OTpoCcy»

IIIxana oueHUBaHUsA Kputepuii onieHHBaHMsI

OoTIINYHO (5) CryneHt TiayOOKO W B TIOJTHOM OOBEME BIIaJIeeT MPOTrPaMMHBIM
MaTCpHraJIOM. FpaMOTHO, HUCUYCPIBIBAIOIIC W JIOTUYHO CTr0 H3JIaract B
YCTHOW WM MUChbMEHHOUW ¢dopme. [Ipu 3TOM 3HAET PEeKOMEHOBAaHHYIO
JIUTEPATypy, MPOSIBIAET TBOPUECKUHN MOAXOJ] B OTBETaX HA BOIPOCHI U
MPaBHJIBHO OOOCHOBBIBAET NPUHSTHIE PEIICHUS, XOPOIIO BIAIEET
YMCHUSIMHU U HABBIKAMU ITPU BBIITOJHCHUU MPAKTHUYCCKUX 3a1a4.

xoportio (4) CTyneHT 3HaeT MpPOrpaMMHBIA MaTepuall, TPaMOTHO U MO CYTH
u3jgaraeT ero B YCTHOM WM THCHbMEHHOH Qopme, momyckas
HE3HAUUTENIbHBIE HETOYHOCTH B  YTBEPXKICHHUAX, TPAKTOBKAX,
ONpEACNEHUAX M KATEropusX WIN HE3HAUUTEIBHOE KOJIMYECTBO
omn6bok. [Ipu 3ToM Brajgeer HEOOXOOUMBIMU YMEHUSIMU M HaBBIKAMU
IPY BBIIOJHEHUY NPAKTUYECKUX 3a/a4.

yaoBaeTBOPUTENbHO | CTyA€HT 3HaeT TOJBKO OCHOBHOM TMPOTpaMMHBIM  Marepual,

3) JIOMyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YE€TKHE  (OPMYIHUPOBKH,
HEINOCJIEI0BAaTeNbHOCT, B OTBETAaX, H3JaraéMblX B YCTHOH WJIHM
nucbMeHHOW (opme. IIpu 3TOM HEZOCTaTOYHO BIA/EET YMEHHUSAMHU U
HaBBIKAMM [P BBINOJHEHUU MpaKkTHYecKuX 3axad. [Jomyckaer no 30%
OLIMOOK B M3JIaraéMbIX OTBETAaX.

HEyIOBIETBOPUTENBHO | CTyIeHT HE 3HAaeT 3HAYUTENIbHOM YacTH NPOrpPaMMHOr0 MaTepHaa.

2) [Tpu >TOM momyckaeT MPUHIMITHAIBHBIE OIIMOKU B JOKA3aTeNbCTBAX, B
TPAKTOBKE TOHATHM M KaTEropui, NpPOSBIAET HU3KYI KYJIbTYpPY
3HAHUM, HE BIJIAJICET OCHOBHBIMU YMEHUSIMU W HaBbIKAMH I[pHU
BBIIIOJIHEHUM MTPAKTUYECKUX 3a71a4. CTyJeHT OTKa3bIBa€TCs OT OTBETOB
Ha JOTOJHUTEIBHBIE BOIIPOCHI

TunoBble BADUAHTHI KOHTPOJIBLHBIX Pa0oT:

Tema 1. Jlunetinas aneeopa.
Bapuant Ne 0
1. PemuTh cucteMy JIMHEHHBIX ypaBHEHU MeTogoM Kpamepa
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3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BeluuciauTh onpeaeanTellb

1 1 1 1
1 2 3 4
1 3 6 10
1 4 10 20

3. Pemmthb cucteMy JTMHEMHBIX YpaBHEHUH MAaTPUUHBIM METOJIOM
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, oOpaTHYIO K JTaHHOK
2 1 1
(5 1 3)
2 1 2
5. Pemnth cucreMy JIMHEMHBIX ypaBHEHUHN MeTonoM ['aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 2. Ananumuyeckas ceomempusl.
Bapuant Ne 0
JlaHbl KOOpAWHATEI BEPIIUH NupaMusl ABCD:

) ) =) -G

A=|-3 B=|1 C=| 8 D=|-1

1 -1 -9 2

Haittu:

1) nnmunel pedep AB, AC, AD .;

2) yron mexny pedpamu AB u AC;

3) yron mexay pedbpom AD 1 ocHOBaHUEM ABC;

4) BeruucnuTh Mi01aap OCHOBaHUs ABC;

5) Beruucants 06beM nupamusl AECD;

6) 3Has 00BEM TUPaMUIBI U TUTOIIAE €€ OCHOBaHUS AB C, HATH BBICOTY h mupamMuabl ABCD;
7) Haiitu ypaBHEeHHE TIIOCKOCTH OCHOBaHUS ABC, KOTOpas MPOXOAUT uepe3 Touku 4, B u C.

8) CocTaBuTh KaHOHHWYECKUE YpaBHEHHUs MPSAMOH, KOTOpas IPOXOIUT 4Yepe3 BepluHy D
NEePHEHANKYISIPHO K MJIOCKOCTH OCHOBAHUS

9) Haiitu Touky K mepecedeHus MoJydeHHON MPSIMOH C TNIOCKOCThIO OCHOBAHUS

10) Haiitu paccrosiHue OT BepUIMHBI [} mUpamMuabl A0 MJIOCKOCTH OCHOBAaHUS @ W CPaBHUTh
MOJIYYEHHBIN pe3yibTaT C IJIMHOM BekTopa DK .

Tema 3. Mamemamuueckuu ananuz («Beedenue 6 mamemamuuecKuil
ananuzy, cemecmp 1).
14



Bapuant Ne 0
1. Haiiti 06acth onpeaeneHust 3aJaHHbIX (QYHKITH.

(x+2 1 In(1+ x)
y= |———+— y=
i w|1—3x x- x—1

2. Haiitu npenensl.

3x% 4+ 2x*—3x+1 2x2 —T7x 4+ 3
lim — lim ————
x=m 2x3 +4x2 + 3x— 8 x=3x*—8x +15

3. I/ICHOHBS}’H 3aMC€YaTCIIbHBIC IPEACIIbI, BBIYUCIINUTD:

1 — cos3x (E:I + E)HH

lim ————— lim | ————
=0 3x° x—o \3x + 5

4. Haiitu nipeiensl, UCTIOJIb3Ys SKBUBAJICHTHbIE OECKOHEYHO Majible (PYHKIUH.

. In(1+ 3x7) (e —1)
im ————— lim ——
x=0 x°? — hx- x—0 x

5. UccnenoBaTth (hyHKIMIO Ha HETPEPHIBHOCTb, HAUTU TOYKH pa3pbiBa QYHKIUU U YCTaHOBUTH
ux xapaktep. Caenatb CXeMaTUUECKUM YEPTEXK.

L ﬂ:x-|-4: x=<—1
flx) =23 +1 x4+, -1<x<1
2o;x =1

Tema 3. Mamemamuueckuti ananus («Heonpeoenennviii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. Haiitn HeonpeaeneHHbII HHTETPajl, UCIOJb3Yys TAOJIHUILy U €0 OCHOBHBIE CBOMCTBA.
3 — — 1 ddx
f(x *4+53:Ew,-'x—|-§,fx—a,_ﬂ)dx J.
Va2 x—4

2. HaiiTu HeompeneneHHBId HMHTETrpall, HUCHOJb3yd MeToa (OPMHUPOBAHUS CIIEHUAIBHOTO
BBIPKEHMSI O] 3HAKOM nuddepeHImana.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Hailtu HeomnpeneneHHbII HMHTETpall, WCIOJB3YsS METOJ 3aMEHbl MEPEMEHHBIX U METOJ
UHTErPUPOBAHHUS 110 YACTIAM
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f[-:sz—xfs.f“)dx flmdx

4. Haiitu HeompeeieHHbIN HHTETrpall OT APOOHO-PAIIMOHAIBHON (DYHKIIMN

— dx
x—1 x-+7x+15

lf(8x34—2x:—k4x——1]dx J‘ 12

5. HaiiTu HeonpeAeaeHHbI HHTETpal OT TPUTOHOMETPUYECKUX (YHKIIUN

. 2—5x m
sin2x - cosdxdx COS 3 singdx

Tema 3. Mamemamuueckuti ananuz («OnpedeneHHvlli uHmezpany, cemecmp

2).
Bapuant Ne 0
1. BoruncauTh onpeneneHHbl HHTErpa:

1

J x241 I
(x*+ 3x+ 1)2

o

2. BeuucnuTh miouias GUrypsl, OrpaHUuEeHHYIO JTUHUSMU:

{x = Bcos’t — 9c0s2
y=x5, y = 2sin’t’ P ﬂiF'-
= — 42 i1 —
y=2-x 0st<— 0=f=3
2
3. BeIUMCIUTh JJIMHY AYTH KPUBOM:
= 3(t —sint
¥ = —In(cosx), {x = ( sint) ' p = Zcosg,
i ¥ = 3(1 — cost) o T
0<x<— T =ip=_—.
=*>% —<t<nm ?=3

2

4. Bpruucauth 00beM (3amaua a) W IUIOMIAAb TOBEPXHOCTH BpalleHus (3amadya O) Tena,
MOJIyYEHHOTO BPAIeHHEM 3a/IaHHOM UTypbl BOKPYT ocH {x:

-3 = (7 y=1-x
)y =x%,y = x. 6)x=ﬂ: x=1

5. Beraucnuth HeCOOCTBEHHBIM MHTETPA UM YCTAHOBHUTH €TI0 PACXOAUMOCTD

16



Jxe_xzdx
i)

Tema 5. Jugppepenyuanvrvie ypasnenus.
Bapuant Ne 0
1. Haiitn oOmiee pemenue win pemuTh 3agady Komm s nuddepeHnuanbHbIX ypaBHEHUN ¢
Pa3eNAIoIMUCS IEPEMEHHBIMH:

—
_'!,;I"I = 2\',!};!"

xy' —ylny =0
y(0) =1.

2. Haiitu obmiee pemeHne wuiau pemuTh 3amady Kommm mis omqHopoaHbix AuddepeHnantbHbIX
YPaBHEHUH MIEPBOTO MOPSIIKA.

ydx + E[Ma"x_}r —x)d}r =0

xyiy' —(x®+¥%) = 0;
AR y(1)=1

3. Haiitu obmue pemeHust TMHEHHBIX MU depeHnaTbHbIX YPaBHEHUH IEPBOTO MOPSIKA!

2y e
yv' + tgxy = —cosx; v L =
i .

X

4. Haiitu oOmiee pemeHue WiId pemnTh 3amady Komm mns auddepeHnnanbHbIX ypaBHEHHHA
BTOPOTO MOPSIZIKA, TOMYCKAIOMINX MOHIKEHHUE TTOpsAKa

y 2 2x
y" —cosbx = —; y'————¥'=0;
VX i x-+ 1°

5. Halith pemenus auHEHHBIX auddEepeHINATBFHBIX YpaBHEHUH BTOPOTO TOpsAIKa C
HOCTOSIHHBIMU K03 (ppunimeHTamMmu

}FH_l_Z}FJ =|:I: FJJ—EFJ—E}F:E‘M;

Tema 6. Teopus psoos.

Bapuant Ne 0
1.3anumuTe hopmysy 00IIero djaeHa psja.
2 + i + © + ° +
3 9 27 81

2.Jloka3aTh pacxoIMMOCTb Psifa, MOJIb3YsACh HEOOXOUMBIM MPU3HAKOM CPAaBHEHUSI.
= 3?1

2n
n=1

3.UccnenoBaTh psii HA CXOAMMOCTD, TPUMEHSS TOCTATOYHBIE MPU3HAKH CXOAMMOCTH PSIOB.

17



i 3"l i 1 (n—i— 1)”5 i 1
n" 2n n — (n+1)In°(n+1)

n=1 n=1

4. I/ICCJ'IGILOBaTB PAIBI Ha a0COTFOTHYIO CXOJIUMOCT.
Z (-1 ]” 3n + 1
n=

5.Haiiti uHTEpBAIl CXOAUMOCTH CTEIIEHHOTO PsI/a.

(=)

ZE(HEJH

n=1
Tema 7. Kpamuvie u nogepxuocmmule uHmezpaJibi.

Bapuant Ne 0
1. I3MeHHUTh MOPSIOK MHTETPUPOBAHUS B IMOBTOPHOM MHTETpajie¢ W CAEIaTh 4epTex o0iacTu
VHTETPUPOBAHUSA
o —2x 16 -1 o
fdx J flx,y)dy Jdv f fr:ix+ dv Lfdx
-1 oES -2 —y2ty e

2. BeIuMCIUTh IBOMHOI HHTErpal 1o odnactu D

ﬂ[lzxf}rf + 16x 3y dxdy; ﬂ ve ¥ 2dxdy;
D
D:x:lr};':x:’}rz—n';_ D:}F:].HE,FZIHE,XZE,:E:AL.

3. BBI‘II/ICJ'II/ITI) I/IHTeraJIBI nepei i OT JeKapTOBBIX KOOPAUHAT K MOJISPHBIM:

1 W1-
l—x-—v-
o=
|1—|—x + v?
0 o

4. C nmomouipl0 JBOWHOIO WHTErpaia BbIUMCIUTH IJIOLAAb IUIOCKUX (PUTyp, OrpaHUYEHHBIX

JaHHBIMH JIMHUAMUA

y:—2y+x*=0,
v=3/x,y=4e*,yv=3,yv=4. y*—4y+x*=0,

vy=x/v3, vy =+3x.

5. IlmactuHka D 3ajJaHa HEpPABEHCTBaMHU, |l - TOBEPXHOCTHAsA IUIOTHOCTh. Haitu
IIJIaCTUHKMH.

18
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D:x =1,y =0,y" = 4x(y = 0); D:x* +y*/4<1;
w=7x>+y. u=y-.

6. Hailitm koopawHATBI TEHTpPa TSHKECTH TUIOCKMX OJHOPOJHBIX TUIACTUH, OTPAaHUYEHHBIX
3aaHHBIMU JTUHUSIMA

x*+yi=4 x=0, y=0

7. Beruncautb TpOWHOM UHTErpai no odiactu V

[[J 22 axaves [ s

V
x=l],}r=j_,}r=x, L’:}r=10x,}r=ﬂ,x= 1,
TH'rz=lil,z=1. z=xy,z=10.

8. C moMompl0 TpPOMHOrO HHTErpaja HaTH O0BEM Tela, OrPaHMYEHHOTO 3aJaHHBIMU
HIOBEPXHOCTSIMH

y=16V2x,y = V2x, x®+y* =2y,
z=0,x+z=2. z=5/4—x%z=0.

KpI/ITepI/II/I N IKaJla OHOCHUBAHHUA II0 OHOCHOYHOMY CPCACTBY «KOHTPOJIbHAA

paboTta»
Ixana oreHuBaHusg Kpurepuit onennBanus
5 KonTponbsHas paboTa BbIIOJIHEHA Ha BBICOKOM YPOBHE (TIpaBHIIbHBIC
otBeThI anbl Ha 90-100% Bompocos/3aaaq)
4 KonTponbHast paboTa BhIIOJIHEHA HA CPETHEM YPOBHE (ITPABUIbHBIE
OTBETHI JIaHbI Ha 75-89% BompocoB/3amay)
3 KonTtponbHast paboTa BbIIoOJIHEHA HA HU3KOM YPOBHE (TIpaBUIIbHBIC
oTBeTHI aHbl Ha 50-74% BompocoB/3a1ay)
2 KonTponbsHas paboTa BbIIOJIHEHA HAa HEY/I0OBIETBOPUTEIIEHOM
ypoBHE (MpaBUJIbHBIE OTBETHI 1aHbl MeHee ueM Ha 50%)
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Tunosblie BapuaHTbl HHAUBUAYAJIbHBIX 3aJaHUM:

Cemecmp 1.
Bapuant Ne 0

1. JlaHbI KOOPAMHATHI BEPIIMH TPEYroidbHUKa ABC:
A(—8; — 3); B(4; —12); C(8; 10).
HeoOxonnMo HaiiTu:
- JUTHHY CTOPOHBI AF;
- ypaBHEHHE CTOPOH AB u BC W uX yriioBble KO3 PUITUEHTHI,
- yroia W Mexnay npsameiMu AE n BEC B pagnaHax;
- ypaBHEHHE BBICOTHI LD U €€ UINHY;
- ypaBHeHUE MeauaHbel AE U KOOPAMHATBI TOUKHU K IIEpeceyeHus: ITOU
MEIHUaHbI ¢ BEICOTOMN £D;
- yYpaBHEHUE MNpPAMOWUL, KOTOpas MNPOXOAUT dYepe3 TOuKy K
HapajjiejibHO K CTOpOHE AR,
- KOOPAMHATBI TOYKHM F(xg,Vz), KOTOpas HaXOAUTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NpsMoOu CD.

2. Jlano: Touka A(2; 5) u npsamas y = 1. Heo0X011uMO0 cOCTaBUTh ypaBHEHUE FEOMETPHUUECKOTO
MeCTa TOYEK, PABHOYIAJIEHHBIX OT 3a/JaHHON TOKU A(x 4, V) U IPAMON v = d.
[TonmyyeHHOE ypaBHEHHE MPUBECTH K MPOCTEHIIEMY BUAY U TOCTPOUTH Ipauk KPUBOH.

3. 3amaHbl 1BE CHCTEMBbI JIMHEWHBIX ypaBHEHMH. PemuTs nepByro cucreMy metogom Kpamepa.
[TonydeHHBI TIpU pENICHUH TEPBOM CHUCTEMBI PE3YJbTAaT MPOBEPUTH C MOMOIIBI0 METOAA
oOpartHo¥ MaTpuIlbl. Bropyro cuctemy pemuTs ¢ momoibio Metona ["aycca.

4x) — 1x, + 4x; = —10, 3x, +5x, —1x; =1,

4. Jlanbl KOOpAMHATHI BEPIIMH UpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9), D(2; —1; 2).
Heo0xonumo:
- 3anmcats BeKTOPHIAB, AC, AD B OPTOHOpMATBHOI cucTeMe {1, ], E}
Y HATH MOAYJIA 9TUX BEKTOPOB.
- Haiitu yron mexny BeKTOpaMu AB u AC.
- Haiitu npoexkuuro BekTopa AD na BEKTOP AB.
- Bprunciute nomans rpanu ABC.

— Haiitu 06bem nupamusl ABCD.
5. JlaHbl KOOPAVHATBI YETBIPEX TOYEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
Heobxomumo:
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- CocTaBuTh ypaBHEHHE IUIOCKOCTH (I, KOTOpass IPOXOOUT 4Yepes

TOYKU A, B u C.

- CocTaBuUTh KaHOHMYECKHE YPAaBHEHHs NPSAMOM, KOTOpas MPOXOAUT

4epe3 TOUKy M MEepIEeHAUKYISIPHO K IIIIOCKOCTH (.

- HaiiTn ToukM nepecedyeHus moJIydeHHOM MPsIMOM C TJIOCKOCThIO @ U

C KOOPAWHATHBIMH IUTIOCKOCTAMU X OV, X0Z, VOZ.

- Haiitu paccrosinue ot TOUkd M 10 TIIIOCKOCTH (.

6. Beruncnauthb caenyroniue npeaeisl (He noiab3ysch npaBuiaoM Jlonurans).

x*—2x243
lim

x*+2
_— lim
x=mdx- 4+ 3x 1+ 2

.r—*m3_'?€:+2x—1

. 3x“+8x+5 Vx+4—-1
lim ——— lim —
1_’_13.'1-_"‘9.7:_"6 xr—=+—13 x-—g
. 1— cosdx . sin3x
lim — : lim
x—=0 x= x=0 tglx

x+2

lim

()
=0 \x + 3

2x2—3x —2
lim ———
x=2x-+3x + 10

2—+/x—3
lim —
x=7  x=—49

lin'é[l + 4:()1_7

7. 3amannyto GyHKIHO ¥ = f(x) UCCIIeI0BaTh HA HEMPEPHIBHOCTh U BBUSICHUTH XapaKTep TOYCK

paszpbiBa. CrienaTh cXeMaTHu4ecKuii rpadux

Fla) = 47 =

8. Haiitu nepByro pou3BOJHYIO V', 3aJaHHBIX QYHKIUIA:
_2(3x*+4x’—x—2)
15vx+1

tgx — ct
};r = Hrctg(gx—'_gx)
A

¥

—

4 ! .
9. Haiitu nepBy1o npou3BoOAHYIO V', 3alaHHBIX QyHKIIHN:

v = (Hrctng':l.-’ﬂln (arctgx)

21

=sinV3+—-

};r:x-e}'

x-, ecn x =0
x T
tg—, ecmn O0=x =<-—
2 2

T

1, ecau X = —

2

y=x—In(2+e*+2/e> + e +1)

1 sin®3x

3 cos6x

_3t7+1
3t3

#3
=sin|—+t
v 51n(3+)



10. Jlana ¢ynkuus v = f(x) um 1Ba 3Ha4eHUs aprymMeHra x; U x,. HeoOxogumo HaiTh

IPHOIMKEHHOE 3HAYCHHUE JAHHON (YHKIIMU NPH X = x,, HCIIOIB3Ys ¢ 3HAYCHUE TP X = x, H
3aMeHss npupocT Ay QyHKMK v = f(x) cooTBETCTBYIOIMM AU depeHnuanom dy:

y =33x%+ 8x — 16; ¥y = cos(x);
x, =4; x, = 3,94 x, = 60°; x, = 63°.

11. BBIMOJIHUTH MOJTHOE UCCIICOBAHNE 3aIaHHBIX (PYHKIIUN U TTIOCTPOUTH UX TpadUKu:

3 2x
v:ﬂ v:e— }F=x3_3x:+3

xZ g 2x

12. Vicionb3yst MeTonbl AU epeHnanbHOro BEIUMCICHUS, PEIIUTh cleaytonue pu3nieckue
3a/1auu:

1.

> E
[Ipn moArotoBke K SK3aMEHY CTYAEHT 3a t AHEW M3ydaer (E)-IO

4acTb Kypca U 3a0bBaeT (ct-t)-t0 4yacTb. CKOIBKO JHEH HYKHO IOTPATUTh Ha
MOJATrOTOBKY, YTOOBI ObUIa M3ydeHa MakCHUMajbHas 4yacTb Kypca? PemmuTs 3amauy mpu
YCJIOBUHU, YTO k = 3o = 1/48.

Teno maccon my = 3000 Kr magaer ¢ BBICOTB H METPOB U TEPSET

Maccy  (cropaer) MPOMOPITMOHATBHO BpEMEHHU najcHusI. Koaddurment
nponopuroHanbHocTy  k = 100 kr/c. Cuurasd, 4TO0 HavanbHasg CKopocTh I =0,

yckopeHue g = 10 m/c, HAaWTH HaUOONBIIYI0 KUHETHYECKYIO SHEPruio Tena. PemuTh

3a7a4y OpH yciaoBuu, YTo H = 1805 m.

Cemecmp 2.
Bapuant Ne 0
1. Beraucnurs HCOMPCACIICHHBIC MHTCTPAJIbI:
3 - dx .
f 7x* + 40x qeﬂdx: J—’ Jx_mﬂxdx_
2x%* 4+ 5x% — 12x° xVxi— 16

2. BeruucauTh OnpenencHHbi HHTErpall:

dxdx

f

(Bx—8)2—23x—8+4

3. Beraucnuts miomnaas GUrypsl, orpaHiYeHHOMN mapadoiaMu:

"

all +1 x_‘+3 +6
V= — X W= — X
B 2 - 2

4. BeraucnuTh HeCOOCTBEHHBIN MHTETPA, WM YCTAHOBUTH €T0 PACXOIUMOCTD:

Jx +4x + 13
1
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5. UccnenoBarh GYHKIMIO z = f(x, V) Ha OKCTPEMyM:

z=xy—x"—2y*+x+ 10y —8.

6. Haiitu o6miee pemenue (o0mmii mHTETpai) nudpepeHnaibHOr0 YpaBHEHUS
8x + 5y

 5x— 2y

!

7. HMano muddepeHmanibHOe ypaBHEHHE BTOPOTO IMOPSIIKA, KOTOPOE AOMYCKAET MOHMKECHUE
nopsiaka. Haiftu yacTHoe pelieHne, KOTOpoe yA0BIETBOPSET 3aJaHHBIM HaualbHbIM yCIOBHSIM.

xy" =y —x?=0,y(1) =%/3,¥'(1) = 3.

8. 3anmaHo InWHEHHOE HEOJHOPOAHOE IH(QepeHInaTIbHOe ypaBHEHHE BTOPOTO IMOpsAKa C
HNOCTOSHHBIMU ~ KO3(¢urmentamu. Haiitm dvacTHOe pemieHne, KOTOpOE — YAOBIETBOPSET
NPUBEJCHHBIM HAa4aJIbHBIM YCIOBHSM.

y" —2y' —8y =16x"+ 2,y(0) = 0,y'(0) = 5.

9 PemuTh cHUCTEMY YypaBHEHMH W HAWTH 4YaCTHBIE PEIICHUS, KOTOPHIE YIOBIETBOPSIOT
MMPUBCACHHBIM HAYAJIbHBIM YCJIIOBUAM.

E=2x—|—}r,
d}r_ +2
a0y

x(0) =1,y(0) =3.

Cemecmp 3.
Bapuant Ne 0

1. MccnenoBaTh Ha CXOAUMOCTh YHCJIOBOU PSIA:

=]

i 1 (En—l-l)”: Z 1
2" \2n—1 nln?(3n+ 1)

n=1 n=12

2. UccnenoBath Ha aOCOTIOTHYIO M YCIIOBHYIO CXOJUMOCTb YHCIOBOM Psizt

i (=1)"n
2?!

n=1

3. Haiitu 065acTb cXxoauMocTd (GyHKIIMOHAIBLHOTO psija

i (n—2)%(x+3)>"
Zn+3 )

n=1

4. BeluMcauTh UHTETpal
0.1

f e =5 dy

o
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¢ TouHocThio 70 0,001.

5. HaiiTi nepBble 4eThIpe HEHYJIEBBIC WICHA PA3JIOKEHUS B PsiJ pemieHus 1uddepeHnaaIbHOro
ypaBHECHHUS
y'+ 2y —xy=x%y(0) =0,y'(0) = 1.

6. I3MeHUTh NOPSAI0K HHTETPUPOBAHUS
-1

[o [ rocs [or [ ran

2 -J2+y =¥

7. C mOMOIIIbI0 IBOWHOTO WHTErpajia HAaWTH TUIoaab GUTYPhI, OTPAaHUYEHHON JTMHUSMU
vyv=3/x, y=4e*, y=3, y=4.

8. C moMoI1pI0 TPOMHOTO MHTETPaIa HAUTH 00BhEM Tella, OTPAaHUICHHOTO TIOBEPXHOCTSIMHU
x4+ v =2y,z=5/4—x% z=0.

9. Teno V 3amaHO MOBEPXHOCTSIMHU, YTO €r0 OTPAHUYUBAIOT, |i— yJAEIbHAas IUIOTHOCTh. Haitn
Maccy Tea.
V:64(x*+y*) =2z, x*+y*=4  y=0, z=0(y=0  z=0)
_5(x*+y7)
=

10. Haiitu pabory cunsl F = (x% — 2y)7+ (y? — 2x)], Ipn nepeMeleHnn BOMb IMHUH L:
oTpe3ok MN, ot Touku M(—4; 0) k Touke N(0; 2).

11. Halitu TOTOK BEKTOpHOro mons F =x1+vyj+ zk, dYepe3 dacTh IUIOCKOCTH
P: x4+ v+ z = 1, pa3MCIICHHYIO B TIEPBOM OKTaHTE (HOpMajb 00pa3yeT OCTPHIH yroy ¢ OChIO
0z).

12. Haiftu mnOTOK BekTOpHOTO momsi F = (e® +2x)7+ e*j+ e’k uepes 3aMKHYTYIO
MOBEpPXHOCTh 5: x+yv+z =1, x =0, y =0, z =0 (HopMaab BHEUIHSA).

Kputepun u 1mikajia oleHMBaHUS IO OLIGHOYHOMY CPEJICTBY «UHIWBHIYyaJbHbBIC
3aJaHusD)

Ixama OII€HUBaHUA Kputepuit onennBanus
(nHTEpBaN O0AIIOB)
3ayTeHO ITpaBmiibHO penens! 90-100% 3anannii
He 3auteno [IpaBunbHO pemensl meHee 90% 3amannil
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OueHoyHble cpeacTBa VIS POMEKYTOYHOM aTTecTaluy (IK3aMeH)

Tunosoii 6unem. Cemecmp 1.
bunier Ne 0

1. IIpousBeneHUsI BEKTOPOB.

2. PemuTh cucTeMy JMHEHHBIX aIreOpandecKuX ypaBHEHUN
3xy +4x,+2x;, =8
Exl —4x, —3x;=—-1
1 + 5.'1': + R’H =0

3. 3agaHbl KOOPAMHATHI BEPUIMH TPEYTOJIbHUKA
A,(3;1;4),4,(—1;6;1),45(—1;1; 6). Haitru:

a) BeKTOpEI € = A, A, u d = A,A,;

0) JAIMHBI BEKTOPOB ¢ M d;

B) CKAIIPHOE MPOM3BEICHIE BEKTOPOB ¢ d;
11) YTOJI MEXy BeKTOpaMHu & 11 d;

€) BEKTOPHOE IIPOM3BEEHHE & X d;

) IJIOIIAab TpeyroabHuKa 4,4, 4;.

4. HaiiTu npou3BOIHYIO
v=(x"4+x+1)- tg(2x)

5. TIpoBectu mosHOE HCCIeIOBaHUE (PYHKIIMHA U TTIOCTPOUTD T'paduK
e 2ix+1)

YT+

Ymeepoicoeno na zaceoanuu xageopwt IIM, npomoxon Ne . om

3aBenyromnmii kageapoit

JlekTop
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1 Gamn

1 Oamn

1 Oamn

1 Oamn

1 Oamn

20 e
ooy. Manwiii B.B.

ooy. Manwiii B.B.



Tunosoti obunem. Cemecmp 2.

Buner Ne 0

Yacrs 1. TeopeTtndeckuii Borpoc.
(ITomtHOCTBIO PACKPBITHIN BOMPOC OLeHUBaeTcs B 1 Oamn).
1. ITonsiTie nepBooOpa3HOi

Yacts 11. 3ananne HauaabHOTO YPOBHS CII0KHOCTH.
(ITpaBrIIbHO BBITIOTHEHHOE 3a/IaHKE OLIEHUBAETCS B 2 Oasuia).
1. HaiiTu pemienusi ypaBHEHHI 2. BBIYuCIuTh HEONPEAECICHHBIN HHTErpal

_'!,F”—|-3_'!J'I:|l J(R’:-FEI-FE:]L'{I

Yacrs II1. 3aganue 6a30BOT0 ypoBHS CI0KHOCTH.
(ITpaBrIIbHO BBITTOTHEHHOE 3a/IaHKE OlleHUBaeTCs B 1 Gas).
3. IlpouHTErprpOBaTh PALMOHAIBHYIO IPOOb
(2x+ 16)dx
(x+1)(x*+4x +13)

3

4. lna dyrkumu u = 5x°y — 3xy + x¥ HaliTy rpagMeHT M NPOM3BOAHYIO B TOYKE A II0

HaIpaBJIeHNIO BekTopa 5 = AB: A(1;2;—1), B(3;—1;0).

Yactp IV. 3a1aHne noBbIIIEHHOTO YPOBHS CIOKHOCTH.
(ITpaBuibHO BBIMONHEHHOE 33/1aHue — 1 6am).
1. HaiiTu pemienusi ypaBHEHH

_'!,:"” _I_ EV“ — Exe—ﬂ.r:

Ymeepoicoeno na zaceoanuu xageopwt I[IM, npomoxon Ne_ om 20 e
3aBeayromuit kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.
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Tunosoti obunem. Cemecmp 3.

Buner Ne 0

1. CxommmocTth u cymMa psiga. Heo6xonumoe ycimoBre CX0IUMOCTH. 1 Oamn

2. MHccnepoBaTh Ha CXOOUMOCTD PSJT 2 Gamna
[=a)

Z (—1)"n
n?+5n—7

n=1

Z (n+1)! 27
(n+1)"
n=1
3. H3meHuTh mopsAok uHTEerpupoBanus. O0JacTh HHTETPUPOBAHUS N300pa3uTh 1 Gamn
Ha YepTexe

2vx

fdxf flxy)dy

41"
4. BblYMCANTH KPUBOJIMHEWHBIA MHTETPaAl BIOJIb KPUBOM L, IPH U3MEHEHUH 1 6amn

napameTpa oT t; 110 t,:

jd:c-l—d}r; rae L y=—V2-—-t; t;, =1, t,=2
L

Ymeepoicoeno na zaceoanuu xageopwt I[IM, npomoxon Ne_ om 20 e
3aBenyromnmii kageapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiii B.B.

Kputepun u mikajga OIEHMBAHHS IO OICHOYHOMY CPEACTBY MPOMEXKYTOUHBIN
KOHTPOJIb (3K3aMEH)

IIIxana oreHBaHUI Kpurepuii onienuBanus

OTIUYHO (5) CtyneHT 1ay00KO U B MOJIHOM 00BEME BIaJeeT MPOrpPaMMHBIM
MarepuaJioM. ['paMOTHO, HCYEPNBIBAIOIIE U JIOTUYHO €ro
W3JIaraeT B YCTHOM WM mMHChbMeHHOH ¢dopme. [Ipu sTom 3HaeT
PEKOMEHI0BAaHHYIO JIUTEPATYPY, NPOSABIAECT TBOPUESCKUM ITOIXOL
B OTBETax Ha BOMPOCHI M MPaBUIHHO OOOCHOBBIBAET IMPUHSTHIE
peuICHud, XOpomo BJIaACCT YMCHHAMU U HaBbIKaMH IIpH
BBINIOJTHEHUH MPAKTUYECKUX 3a]1a4.

xopotuo (4) CryneHT 3HaeT NporpaMMHBIA MaTepuai, I'PaMOTHO U MO CYTH
W3JIaraeT €ro B YCTHOM WJIM THChMEHHOH ¢dopme, IomycKas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEP)KICHMSX, TPAKTOBKaX,
OTpeIeNICHUsAIX U KaTerOpUsX WM HE3HAUUTEIbHOE KOJIUYECTBO
ombok. Ilpm 3TOM Biazeer HEOOXOAWMBIMU YMEHUSIMH H
HABbIKaMU MPU BHINOJIHEHUH MTPAKTUUYECKHX 3a]1a4.

YAOBIIETBOPUTENHHO (3) CTyaeHT 3HAaeT TOJbKO OCHOBHOM MPOrpaMMHBIA Marepua,
JIOITYCKAaeT HETOYHOCTH, HEIOCTAaTOYHO YETKHE (POPMYITUPOBKH,
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HEIOCIIEN0BAaTENbHOCTh B OTBETaX, M3JIaracMbIX B YCTHOM HIIU
nucbMeHHOW ¢opme. Ilpu 3TOM HEZOCTaTOUHO BiaJEeT
YMEHMSIMHM M HAaBBIKAMU IIPH BBIIIOJHEHUM NPAKTUYECKUX 3a1ad.
Jomyckaet 1o 30% ommbOK B M3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOPUTEIBHO (2)

CTyneHT He 3HaeT 3HAYUTEIbHOW YacTH MPOTrPaMMHOTO
marepuaina. Ilpu 3TomM gomyckaeT MpUHLIMITUAIBHBIC OMIMOKU B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHATHI U KaTErOPUH, MPOSIBIISIET
HU3KYIO KYJIbTYpY 3HaHHUH, HE BJIaJICET OCHOBHBIMU YMEHHSIMHU U
HaBbIKAMHU [IPH BBINOJHEHUM NpakTHUecKux 3anad. CTylneHT
OTKAa3bIBACTCA OT OTBCTOB HA JOIIOJHUTCIBHBIC BOITPOCHI
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JIncT n3MeHeHn U JOTTOJTHEHU I

/o

Bunnl nomonuenuii u
U3MEHEHUHU

JlaTa 1 HOMep MPOTOKOJIa
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLITH
pPaccMOTPEeHBI U OJJOOPEHBI
M3MEHEHHUS U JOMOJIHEHUS

[Toamucs (c
pacmngpoBKOif)
3aBeAyromero kadeapoit
(3aBemyromux Kadeapamn)
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JKCnepTHOE 3aKNI0YeHHe

[IpeacraBneHHbIH GoHA OLEHOYHEIX cpecTB (nanee - POC) no aucHMIUTHHE
«MartemMaTuka» coorBercTByeT Tpebosanuam PI'OC BO,

[Ipennaraemelie GOpPMBI H CPEICTBA TEKYLUErO M MPOMEKYTOYHOIO KOHTPOJIA
aJeKBaTHBl LeJAM M 3aJaYaM pealH3allM OCHOBHOH mpodeccHOHANbHOM
obpasoBaTesIbHOH IpOrpaMMBl no HanpapJIeHHIO MOArOTOBKH
15.03.05 KoHCTpYKTOpPCKO-TEXHONOrHYecKoe obecnevyeHte MalIHHOCTPOHTENBHEIX
MPOU3BOACTB.

OueHOYHBIE CpeicTBa IA  TeKyIIero KOHTPOJIA  YCNEeBaeMOCTH,
NPOMEXYTOYHON aTTeCTalMH M0 HTOraM OCBOSHHA MHCLMIUIHHEI NpPeACTaBleHbl B
NoJaHOM ofBeMe.

BuIBl OLEHOYHBIX CpEJCTB, BKIIOYEHHble B MNpeACTaBNeHHBIH QoHL,
OTBEYAIOT OCHOBHBIM NpHHUMNaM ¢opmuposanus ©OC.

Pa3paboTaHHBIA M NPENCTABICHHBIH JUIA 3KCIepTH3bl (OHJA OLEHOYHBIX
CpelCTB PEKOMEHIYETCS K HCTIONB30BaHHMIO B [IPOLIECCe NOATOTOBKH 00y4aromuxcs,
T10 YKa3aHHOMY HallpaBJIEHHIO.

[Ipencenarens y4eOGHO-METOAHYECKOM
KOMHCCHH (paKyJibTeTa KOMIIBIOTEPHBIX

CHCTEM " HHGOpMAIIHOHHEIX
TEXHOJIOTHH H.H. Berpoga
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