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Jluct cornacosanus PITY []

PaGouas mporpaMma y4eOHON NUCHMIUIMHBL «MaremaTukay 10  HalpaBIeHHIO
noarorosky 38.03.01 Dxonomuka. — 34 c.

Pa6ouas mporpamma yueGHOH aucmumiuHbl «Maremarukay COCTaBIEHAa Ha OCHOBE
(eepabHOTO TOCY/[APCTBEHHOTO 00Pa30BaTENBHONO CTaHIApTa BBICIIEr0 00pa3oBaHHs 110
HanpaBneHuIo moarotosky 38.03.01 DkoHOMEKA, yTBEPXKIEHHOTO NpuKasoM Mumnuicrepcrsa
HayKu ¥ BBICITEro o6pasosanus Poccniickoii denepariu ot 12 aprycra 2020 roga Ne 954 (¢
U3MEHEHMSIMH W JIOTIOJIHEHMSMHM), 3aperHCTPUPOBAHHOTO B  MHHHCTEPCTBE IOCTULIMN
Poccuiickoit  ®enepauun 25 aprycra 2020 roma 3a Ne 59425, yueGHoro IiaHa 1o
HanpaBnennto ToarotoBku 38.03.01 Oxonomuka, (mpoduins «QPuHAHCH H KpeIuT») |
[onoxennss o paboueit mporpamme  yueGHo#  gucrmmmusr B PTBOY BO
«JITY uM. B. lansy.

COCTABUTEJIb
KaH. TeXH. HayK, 1011, IoNeHT Kadeapsl mpukiaanoi Matematuku Mabrii /1. B.

PaGouast mporpamMMa AMCUMIUIMHEI YTBEpXKIEHA Ha 3ace/aHuH Kadejpbl NpUKIaHOH
MaTeMaTHKH
18 ampenst 2023 r., mpoToxos Ne 10
3apemyromuii kadenpoii npuKIagHOd MaTeMaTHKN Mausrii B. B.
[lepeyTBepXKIEHA: € » 20 r.,mpotokoia Ne

y

Coracopana:
Jlexan S5KOHOMUYECKOTO (haKybTeTa

Txop E. C.

PekoMeHI0BAHA HAa 3aCENaHMM  Y4eOHO-METOAMYECKoil KOMHCCHH — (aKyibTeTa
KOMIBIOTEPHBIX CHCTEM U HHQOPMAIMOHHBIX TEXHOJIOTHI
19 anpens 2023 r., mpoTokon Ne 8

[Ipeacenarens yueGHO-METOIMYECKOH KOMHCCHH d)a{%m\ KOMIIBIOTEPHBIX CHCTEM M
uH(OPMAIIMOHHBIX TEXHOTOTHI Berpora H. H.

© Mauiii I, B., 2023 rox
© ®I'BOY BO «JIT'Y um. B. Tanay, 2023 rox



CTpykTypa U coep:kaHHue TUCUUILINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpoiecce

JlucruminHa TPEeACTaBIsIET COO0OM HW3JI0KEHHE OCHOBHBIX ITOJIOKEHUHN
MaTeMaTUKH, HEOOXOJMMBIX Il MOHUMAHHUS M KCIOJIb30BAHUS OCHOBHBIX
3aKOHOB  €CTECTBEHHOHAYYHBIX U  JKOHOMHUYECKUX  JUCHUIUIMH B
poecCHOHANTEHOM eI TEIEHOCTH.

[lenp W3yuyeHUs TUCHUIUIMHBI — OBJIAJIEHUE CTYJEHTaMH HEOOXOJUMBIM
MaTEMaTUYECKUM arlfapaToM, MOMOTAIOIIUM aHAIU3UPOBaTh, MOJCIUPOBATH U
pemaTh 3a7ja4u B paMKaXx MPUKIIAIHBIX UCCIIETOBAHUM.

3amauun: pa3BUTUE JIOTHUYECKOTO U aOCTPAKTHOT'O MBIILJIEHUSI CTYJIEHTOB;
OBJIaJICHUE CTYJIEHTaMH METOJaMU HCCIICIOBAHUS U PEIICHUS MAaTeMaTHYeCKUX
3a/lay, BBIpA0OTKAa Yy CTYACHTOB YMEHHS CaMOCTOSITEIBHO pPaCIHIMPATh CBOU
MaTeMaTUYECKUE 3HAHUS U MPOBOAUTH MATEMaTUUYECKUI aHalU3 MPUKIIATHBIX
3aj1ay.

2. MecTto aucuuniimibl B ctpykrype OIIOIT BO

JNucnuminHa «MaTeMaTtrka» BXOJUT B 00s3aTEIbHYIO YacTH Y4eOHOTO
IIJIaHA.

HeoOxoaumMbIMKH  yCIIOBUSIMH /11  OCBOEHHUS JHUCLUMIUIMHBI SIBJISIOTCS:
3HAHUE DJJEMEHTAPHOM MAaTeMaTUKH: airedpbl, T'€OMETPUH, 3JIEMEHTAPHBIX
(GYHKIUI 1 OCHOB MaTEMaTHUECKOI'0 aHAJIM3a; YMEHUs pelllaTh TUIIOBBIC 3a/1a4H
DJIEMEHTApPHOM  MAaTEeMaTUKHW, HAaBBIKM  MBICIUTEIBHOW  JEATEIIBHOCTH,
JIOTUYECKOTO aHAJIM3a, MATEMAaTUYECKOTO ¥ TEOMETPUYECKOIO MBIILIJICHHUS.

ConepxaHne JUCLUUILIMHBL  SIBISIETCA  JIOTUYECKUM  MPOAODKECHUEM
COJIEPKAaHMs DJIEMEHTAPHOM MATEMAaTUKU M CIy)KUT OCHOBOM Ul OCBOCHUSA
CJIEAYFOLIUX JVCHHTUINH: «Teopus DKOHOMHYECKOTO aHamm3a,
«byxranrepckuit yuer», «CTaTUCTHKAY.

3. TpeOoBaHus K pe3yabTaTaM OCBOECHHUSI COAEPKAHUS TUCIUTINHBI

CryneHTbl, 3aBEpIIMBIIME W3YUYCHHE JUCHUIUIUHBI «MaTeMaTtukay,
JTOJKHBI

3HaTh. CHUCTEMY KaTEropuili U METOJIOB, MO3BOJISIIOLIUX OCYIIECTBIISIET
MOMCK HEOOXOIMMON HH(pOpMalUM, OMHUPAsCh HA PE3yJbTAaThl aHAIW3a
MMOCTaBJICHHOU 3aJa4H.

yMETh. pa3pabaTbiBaeT BapUaHTHI pEUICHUs MPOOJIEMHOM CHUTyalluu Ha
OCHOBE KPUTHUYECKOTO aHaJIM3a TOCTYITHBIX HCTOYHUKOB UH(OPMAITIH.

BIIAJICTh: HABBIKAMH BHIOMPATH ONTUMAJLHBIN BapHaHT PEIICHUS 3a7a4H,
apryMEHTHUPYS CBOW BBIOOP.

[lepeuncnennpie pe3ynbTaThl O00pa30BaHUS SIBJSIOTCS OCHOBOW IS
dbopmupoBaHus cienyromux kommneteHui (B coorBerctBuu ¢ ®I'OC BO u
TpeOOBAaHUSIMU K pe3yJibTaTaM OCBOEHUS OCHOBHOW MpodheCcCUOHAIBHOM
obpazoBatensHol iporpammsl (OITOIT BO):

YHUBEPCAIBHBIX:
VK-1 CriocoOeH oCymecTBIATh MOMCK, KPUTUYECKUI aHau3 U CUHTE3 WH(OpMaInH,
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IIPHUMCHAITH CHCTEMHBIHN moaAXOod JJid pCHICHUA IMOCTaBJICHHBIX 3a1a4d

4. CTpyKTYypa " coJep:KaHue JUCHUNIUHBI

4.1. O06beM yueOHOM TUCHMILIMHBI M BUbI Y4e0H0il padoThl

O06nem vacoB (3.€.)
. Ounas OuHno- 3aouHas
Bun yueGHOM paboThI
dhopma 3a04Has dbopma
dbopma
OO6mmas yueOHast Harpy3ka (Bcero) 288 288 288
(8 3au. ex) (8 3au. ex) (8 3au. ex)
OO6s3arenbHast ayJIuTOpHast yaeOHas 136 48 24
Harpyska (Bcero)
B TOM YHCIIE:
Jlexnun 68 24 12
CemMuHapcKue 3aHsATHS - - -
ITpakTHueckue 3aHATHS 68 24 12
JlaboparopHbie pabOTHI - - -
Kypcogas pabota (KypcoBOi ITPOEKT) - - -
VHuBuyaibHOE 33 JaHKE - - -
CamocrosiTenbHas paboTa CTyieHTa (BCero) 152 240 264
dopma aTrecranuu 3ayer, 3ayer, 3ayer,
9K3aMeH 9K3aMeH 9K3aMeH

4.2. Conep:kaHue pa3aejioB IMCUUIIMHBI

Cemectp 1

Tema 1. Jluneitnas anre6pa
Marpunpl. Onepanmn Hax Marpunamu. Onpenenureny. CBOMCTBa
ONPEIEIUTENEH. Paznoxxenne ONPEIEIIUTENEH. Mertonpl
BBIYMCIIEHUS oripeaenuTeneit. OOpaTHasi MaTpuIia.
Marpuunsie ypaBHeHUs. Panr wmatpunpl. CHCTEMBI JMHEHMHBIX
anreOpanyeckux ypaBHeHuid. Martpuunsblili meron. Meron Kpamepa.
Merop I'aycca. Teopema Kponekepa—Kanemm. OyngameHnTanbHas
CUCTEMA PELLICHUM.
Bekropsl. JIuHelHble omepanuu  Haa BekTopaMu. JIMHenHas
3aBUCUMOCTh BEKTOpOB. basuc. Koopaunatel BexTOopa B 0Oasuce.
JleyictBuss €  BEKTOpaMH B KOOPAWUHATHOM IPEICTABIICHUM.
JlexkaproBa cuctema KoopauHAT. V3MeHeHue KOOpAWMHAT MNpHU
3aMeHe 0a3nca U Hayajia KOOp/IMHar.
IIpoeknust  BekTtopa. CKalsipHOE  NPOU3BEACHHE  BEKTOPOB.
BekTopHoe nponsBeneHne BEKTOpoB. CMEIaHHOE ITPOU3BEICHHUE.
JluneiHble omepaTopbl Ha IMIOCKOCTH. COOCTBEHHBIC BEKTOPHI U
COOCTBEHHbIE 3HAuUEHUs JMHEHHOro onepartopa. Ksamparuunbie
(GOpMBL.

Tema 2. AHanuTuyeckasi reoMeTpus

[Ipocreimme 3amauyv aHAIUTHUYECKOW TE€OMETPUM HA IUIOCKOCTH.
YpaBHEHNE JIMHUM HA IUIOCKOCTU. YPAaBHEHHE NPSIMOM C YIVIOBBIM
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Tema 3.

K03 dUIIIeHTOM. YpaBHEHHE MPSIMOH C YTIIOBBIM KO3(PPUITUEHTOM,
IIPOXOIAIEN 4Yepe3 JaHHYyK0 TOYKY. YPaBHEHUE IIPSIMOW,
MPOXOJIALIEH Yepe3 IBe JaHHbIe ToUukU. OOI1iee ypaBHEHUE TTPSIMOIA.
YpaBHeHHE TIpsIMOM B «OTpe3kax». HopmaibHOE ypaBHEHHe
npsimoii. Kpusblie BTOporo nopsiaka.

YpaBHEHHE MOBEPXHOCTH B IIPOCTPAHCTBE. Y PaBHEHUE IUIOCKOCTH,
MIPOXOJAILEN dYepe3 AAHHYIO TOYKY, C 33aJaHHBIM HOPMaJbHBIM
BekTopoM. OO11Iee ypaBHEHUE IJIOCKOCTU. Y paBHEHHE TJIOCKOCTH B
«OTpe3Kax». YTrol MexXAy JABYMs IUIOCKOCTSIMHU. Y CIIOBHS
NapajuIeIbHOCTA W MEPHNEHAUKYJSIPHOCTA  JIBYX IUTOCKOCTEH.
HopmaneHoe ypaBHeHue 1iockoctd. PaccrosiHue OT TOukM A0
IUIOCKOCTH. Y PaBHEHUE IJIOCKOCTH, MPOXOISIIEH YePE3 TPU TOUKH.
VYpaBHEHUsI TPSAMOW JIMHUA B MPOCTpaHCTBE. KaHOHMUYECKHE U
MapaMETPUUECKUE YPABHEHUS TMPSMOW. YPaBHEHUS MPAMOMU,
MIPOXOJAIEN Yepe3 JBE TOYKH. YTOJI MEXKIY ABYMS MPSMBIMHU.
VYcnoBrs MapayuieIbHOCTH Y MEPIIEHAUKYIIPHOCTA ABYX MHPSMBIX.
IIpssMass ¥ TUIOCKOCTH B MPOCTPAHCTBE: YrOJ MEXAYy NPsSMOM U
IJIOCKOCTBIO, YCIIOBUS MEPECEUEHUS MPSMOU IUIOCKOCTH, YCIIOBUS
MapAJUIEIIbHOCTH Y IEPIICHANKYISIPHOCTH MIPSIMOU U TUIOCKOCTH.
IToBepxHOCTH BTOpOro mopsaka. L{nmmHapuyecKkue MOBEPXHOCTH.
Cdepa. Konycel. Ommuncoun. ['unepbomouasl. Ilapabonoump.
I'eoMeTprueckne CBOMCTBA ITUX ITOBEPXHOCTEN.

[lossipHble  KOOpAMHATBL Ha IUIOCKOCTH. Crmpais  ApxuMmena.
[MuwmmHapuyeckre U cPepruuecKrue KOOpAWHAThI B IMPOCTPAHCTBE.
Paznuunble cnocoObl  3aiaHusl JIMHUM W TOBEPXHOCTEH B
IIPOCTPAHCTBE.

MaremaTuyecKkuil aHaIU3

MuoxxecTBa BellecTBEeHHBIX uucen. DyHknus. OOnacth ee
onpenenenus. CnocoObl 3amaHus. (OCHOBHBIE 3JIEMEHTapHbIC
(dyHKIMH, 1754 CBOICTBA 151 rpauKu. Yucnoseie
MOCJIEIOBATEILHOCTH, WX POJIb B BBIYMCIHUTEIBHBIX IpOIECcCax.
[Ipenen uncnoBoil nocienoBaTeabHOCTH. CyIIECTBOBAaHUE TPEeIia
MOHOTOHHOM OTPaHUYEHHOM IOCIIEN0BATEILHOCTH.

[Tpenen dbyHKIMI, OCHOBHBIC OHATHS U CBOMCTBAa. OTHOCTOPOHHME
npenenbl.  llepBbiil 1 BTOpOW 3amedarenbHble npenensl. [Ipenen
bynkimu B OeckoHeyHOCTH. [Ipenensl MOHOTOHHBIX (DYHKIIUH.
beckoneuno Mamble ¢yHKIMM U UX cBoiictBa. (CpaBHeHHe
0ECKOHEYHO MaJIbIX (DYHKITHI.

HemnpepbiBHOCTh (pyHKIIMM B TOuke. HempepbhIBHOCTH OCHOBHBIX
arieMeHTapHbIX (PyHKuui. CBoMCTBa (DYHKIUMH, HENpPEPHIBHBIX Ha
OTpEe3Ke:  OTrPaHUYEHHOCTh,  CYIIECCTBOBAaHHE  HAMOOJBIIIETO,
HAUMEHBIIIETO U TPOMEKYTOYHBIX 3HAUCHHUH.

HuddepenumansHoe ucuucieHue (QpyHKUUNA OAHON TEPEMEHHOM.
[TpousBoaHas GyHKIMH, €€ CMBICT B Pa3IMUHBIX 3aaa4yax. [IpaBuna
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Cemectp 2
Tewma 3.

HAXO0XJICHUST MpOou3BOAHON. [Ipon3BojHAs CIOXKHOM M OOpaTHOMN
GyHKIUH. HuddepenumpoBanne byHKUUH, 3aJJaHHbIX
IapamMeTpUIECKUM oOpazom. [lonstue byHKLINH,
middepentmpyemoit B Touke. Juddepenuman QyHKmm, ero
reoMeTpudeckuii cmpici. OOIee MpencTaBIeHHEe O METojaax
muHeapm3anuu.  VHBapuanTHOCTh  Qopmbl  auddepeHimana.
[TpousBoanbie u AuddepeHans BBICIIUX MOPSAKOB, X CBOMCTBA.
Touku skcrpemyma pynkmuu. Teopema depma. Teopemsl Poss,
Jlarpamxka, Komm wm wux npumeHeHne. OCHOBHBIE TEOPEMBI O
middepenupyemMblx  GyHkmax. HeonpeneneHHocTH W uX
packpeITHE C TTOMONIBIO npaBuiia Jlomuramsa. @opmynsl Tennopa u
Maxknopena. [IpencraBieHne OCHOBHBIX 3J€MEHTapHBIX (YHKIIMA
no popmyie Tetinopa. [Ipumenenus popmyn Teitnopa.
[Tpumenenue auddepeHanTbHOr0 UCUYUCICHUS TS HCCIIEI0BAHUS
(YHKIMIA M TOCTPOEHHS MX TpaHKoB YCIOBHSA MOHOTOHHOCTH
(YHKIHH. OKcTpeMyMbl  (DYHKIMH, HEOOXOJUMOE YCIIOBHE.
Hocrarounble ycnoBus. OTbICKaHHE HAHMOOJIBIIET0 U HAUMEHBILIETO
3HaYeHUsd  (QyHKUMH,  JUPQPEepeHuupyeMol  Ha  OTpE3Ke.
HccnenoBanne  BbINYKIOCTH — (yHKUMU. Toukd  meperuoa.
AcumnToThl  (QYHKUMIA. [lonsitTue 00  aCHMMITOTHUYECKOM
paznoxxeHuu. OOmIas cxema uccie1oBaHus (QyHKIUN U IOCTPOCHUE
ee rpaduka.

Marematnueckuil aHaJIU3

Heomnpenenennsnii unterpan. IlepBooOpasnas. HeompeneneHHbii
MHTEIpaJl ©U  €ro  CBOWCTBA. | '€OMETpUYECKMHA  CMBICI
HEOIPENEICHHOr0  HWHTerpana.  TalOnuia  HeompeaeTeHHbBIX
HMHTErPAJIOB. [Ipocreimme IIPUEMBI VHTEIPUPOBAHUS.
Hcnonbs3oBanue TabauIl MHTETpaoB. IHTErprpoBaHue 1Mo 4acTsIM 1
3aMEHOMN IIEPEMEHHOM. WNHurerpupoBanne IIPOCTENIIINX
palMoOHAIBHBIX ~ ApoOed. PasznokeHue JpoOHO-palMOHATIBHOM
¢yHKIMM Ha TpocTtedmme  ApoOu. MeToapl  BBIYMCIICHUS
HeolpeeneHHbIX Kodpduimento. HurterpupoBanue ApoOHO-

paLMOHAIBHBIX (byHKITHIA. WNurerpupoBanue HEKOTOPBIX
UppAIMOHAIGHBIX ~ (QYHKIIMMA W BBIPOKEHHUM,  COIEpIKaInX
TPUTOHOMETPUYECKHE byHKIMH. WNHurerpupoBanue

g depeHuanbHbIX OMHOMOB. [[pMeHeHHe TPUTOHOMETPUUYECKUX
MOJICTAHOBOK  JUII MHTETPUPOBAaHUSl  COAEpXKAILMX  PaJUKAIIbI
(GyHKIHI.

OnpeneneHHbIA HHTErpall U €ro NPUI0KEeHU. 3a1a4u, TPUBOISILINE
K TIOHSTHUIO OIpPENEICHHBIX HUHTErpajioB. VHTErpaibHble CYMMBI.
OrnpenencHHbId MHTETPAI U €0 CBOMCTBAa. TeopeMa O CpeaHEM.
[IpousBonHas uWHTErpana Mo €ro BepxHemy Ipeneny. Popmyia
Herorona-JlenOoHuia. OcHoBHBIE IIPUEMBI BBIYMCIICHUSA
OTNpENEICHHbIX HHTErpayioB. MHTerpupoBaHue MO 4YacTaM U
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Tema 4.

3aMeHOi mnepeMeHHOU. [loHsTHe O MPUOIMKEHHOM BBIYHUCICHUU
ONpENENCHHbIX  HMHTerpayioB.  IIpunoxkeHwe  onpeneneHHbIX
MHTETPAJIOB K BBIYHMCIICHUIO IUIOUIAJEH, OOBEMOB, [UIMH [YT.
HecobcTBeHHble MHTErpaibl ¢ OECKOHEYHBIMH IMpefeaMu U OT
HEOI'PaHUYEHHBIX byHKLHI. [Ipu3Haku CXOIUMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

@OYHKIMM HECKOJBKUX MEpPEeMEHHBIX. DYHKIMH HECKOJIBKHUX
nepeMeHHbIX. OOnacte  ompenenenusi. Ilpemen  GyHKIMH.
HernpepriBHocTh. YacTHble mpon3Boanbie. [lomubiii nuddepeniman,
€ro CBsI3b C YAaCTHBIMHU MPOM3BOJIHBIMU. MHBapuaHTHOCTH (POpMBI
nonHoro nuddepennuana. KacarenbHasi MIOCKOCTh U HOPMallb K
noBepxHocTU. ['eomeTpuueckuii cMbIci NodAHOTrO auddepeHnmana.
YactHble TpPOU3BOJAHBIE M TMOJHBIE JIuddepeHIranbl  BhICIINX
nopsiakoB. Dopmyna Teitmopa. HesBubie (ynkimu. Teopemsl
cymectBoBanus.  JuddepenurpoBanue  HesBHBIX  (YHKIIHIA.
OkcrpeMyMbl (DYHKIIMM HECKOJBKUX IepeMeHHbIX. HeobOxomumoe
YCIIOBHE  3KCTpEMyMa. Jlocrarounble  ycioBus.  Meroa
HAaUMEHbBIINX KBaJPATOB. Y CIIOBHBIN 3KCTPEMYM.
JuddepeHmaibHble ypaBHEHUS

OObIkHOBeHHbIE U depeHIanbable  ypaBHeHus 1. Dusnueckue
3a7a4uM, MpUBOAALIME K Ju(epeHIMaIbHbIM YpaBHEHUAM. 3a/1a4a
Komm. Teopema cyliecTBOBaHHS U €IUHCTBEHHOCTH DPELICHHS
3agaun  Komm. Ilose HampaBiieHMUT ©W = METOA  M30KJIMH.
HuddepeHumanbaple  ypaBHEHUS ~ [EpPBOTO  MOpsiAKa  C
pa3AeIAONMMHCS IIEPEMEHHBIMU 17§ OJTHOPOJTHBIE
g depeHIuaiIbHbIe YPaBHEHUSL. [Tpunoxenus
T depeHInaIbHBIX YPABHEHUH TEPBOroO MOPSAIKAa B Pa3IUYHBIX
obOnactsax Hayku. JluHeilHble gU(depeHIraTbHbIe YpaBHEHUS
IIEpPBOro nopsaka. YpasHenne bepryimm. X pemenne ¢ noMompro
MeTonoB Jlarpanwxka u bepuymm. [{uddepeHunanbapie ypaBHEHUs
MEepBOro nopsijaka B NoiHbIX IuddepeHunanax. MHTerpupyrommii
MHO)uUTeNb. JuddepeHimransapie ypaBHEHHST BBICHIMX MOPSIKOB.
3agaya  Komm. ITonatne 0  KpaeBbIX  3amayax s
i depeHIMalbHbIX  YpaBHEHUNA.  YpaBHEHHWE, JOITyCKaroIlee
NOHWKEeHHE nopsiaka. OZHOPOAHBIE JMHEWHBIE W HEOJHOPOIHBIE
muHeliHble  auddepennuanbaple  ypaBHeHus. [loHsatue oOriero
pemienns.  Omnpenenurens  Bponckoro.  Meron — Bapuauuu
HEOMNPEACTCHHBIX  KO3()(PUIIMEHTOB  pelIeHus] HEOAHOPOIHBIX
JIMHEWHBIX QG hepeHITATEHBIX YPaBHEHUH. JIunerinble
i depeHaiIbHbIe YPaBHEHHUS c MTOCTOSIHHBIMU
kodpduieHTaMu. YpaBHEHHUS C TPaBOM YACThIO CHEIMATILHOTO
BH1A. [ I[pUIIOKEHNS K ONTMCAHUIO JIMHEUHBIX MOJIETIEH.

4.3. Jleknuu

‘ Ne n/m ‘

HasBaHue Tembl | O0bem yacoB




OuHo-
3aoyHas
Ounas dhopma 3a04Has
(bopma dbopma
Cemectp 1 34 12 6
Tewma 1. | Jlunelinas anrebpa 10 4 2
Tema 2. | AHanuTHYeCKasi TEOMETPHUS 8 4 2
Tema 3. | MatemaTnueckuil aHaaus 16 4 2
CemecTp 2 34 12 6
Tema 3. | MaTemaTH4ecKuid aHAIN3 16 8 4
Tena 4. Huddepennnanbuoie 12 4 5
yYpaBHEHHS
HUroro: 68 24 12
4.4, llpakTu4yecKne 3aHITUSA
O06beM "yacoB
Ne i/m HasBanue Tembl Ouro- 3aouHas
Ounas dopma 3a04yHas
(hopma dhopma
Cemectp 1 34 12 6
Tewma 1. | JIuneitnas anreOpa 10 4 2
Tema 2. | AnanuTtudeckasi reOMeTpus 8 4 2
Tema 3. | MaTemaTH4eCcKUid aHAIN3 16 4 2
Cemectp 2 34 12 6
Tema 3. | MaTemaTnueckuil aHaan3 16 8 4
Tena 4. Huddepennmanbabie 12 4 2
YpaBHCHHUS
Hroro: 68 24 12

4.5. JlabopaTopHbie padoThI
JIabopaTopHbie pabOThI IO TUCUHUILIMHE HE NPETyCMOTPEHBI.

4.6. CamocTosiTeibHasi padoTa CTYJI€HTOB

O06bem yacoB
OuHo-
Nen/m | Ha3Banue Tembl Buyx CPC Ounas 3aoyHas
3a049Has
¢dopma dopma
dopma
Cemectp 1 76 120 132
. MOJIFOTOBKA K KOHTPOJIBHOM
JInnelinas
Tema 1. pabore; BBITIOJTHEHHUE 20 32 36
anreOpa
JIOMAIIIHETO 3a/1aHusl
MOJIrOTOBKA K KOHTPOJIbHOM
AHanmuTAueckas
Tema 2. pabore; BBITIOJTHEHHE 16 24 28
reoMeTpust
JOMAIITHETO 3a/IaHUs
., | TOArOTOBKA K KOHTPOJILHOM
MaremaTHueckuit
Tema 3. pabore; BBITIOJTHEHHUE 40 64 68
aHan3
JIOMAIIIHETO 3a/1aHusl
Cemectp 2 76 120 132
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., | MOArOTOBKA K KOHTPOJIBHOU
Maremarnueckuit
Tewma 3. pabore; BBITIOJTHCHHE 40 66 72

aHaM3
JIOMALIHETO 331aHUs

MOATOTOBKA K KOHTPOJIbHOM
pabore; BEITIOJTHEHHE 36 54 60
JIOMAITHEro 3aaHus
HUroro: 152 240 264

Tema 4 Hupdepennurans
" | HbIEe ypaBHEHHS

4.7. KypcoBble padoThl/IIPOEKTHI.
KypcoBbie paboThI 110 TUCHUILUIHHE HE MTPEYCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenonaBanue TUCUMIUIMHBI BEJETCS C TPUMEHEHUEM CIIEAYIOIIUX BUOB
o0pa3oBaTeIbHBIX TEXHOJIOTHU:

— TPaJUIIUOHHBIE 0OBSICHUTEIBHO-UJUTIOCTPATUBHBIE TEXHOJIOTHH, KOTOPbIE 00ecIie
BPEMEHU;

— TEXHOJIOTUU MPOOJIEMHOTO0 OOy4YEeHHs, HalpaBJIEHHbIE Ha PAa3BUTHUE IO3HABATEI
pa3pellieHHe KOTOPBIX TO3BOJSET CTYJACHTAM aKTMBHO YCBaWBaTh 3HAHUS
(MCIIOJIB3YIOTCS] TOMCKOBBIE METO/IbI; TOCTAHOBKA MTO3HABATEIBHBIX 3a71a4);

— TEXHOJIOTUM Pa3BUBAIONIETO OOYUYEHUSI, TTO3BOJISIIOIINE OPUEHTUPOBATH
y4eOHBIM TpOIeCC Ha TMOTEHIMAJIbHBIE BO3MOXHOCTH CTYJIEHTOB, UX
peanu3aliio U pa3BUTHE;

— TEXHOJIOTUU KOHILICHTPUPOBAHHOTO OOYyYEHHUS, CyTh KOTOPBIX COCTOMUT B CO3/aHI
CUCTEMHOTO M3YUYEHUS COJEPKaHUs yUeOHBIX TUCIUILIMH 32 CYET 00bETUHEHUS
3aHIATHI B TeMaTHYECKUE OJIOKH;

— TEXHOJIOTUU MOJIyJIbHOTO OOYy4YEHUSs, Ial0IINe BO3MOXKHOCTh 00ECIICUEHHS THOKOC
WHMBUyAIbHOMY Y4eOHOMY TUTaHY);

— TeXHOJIOTUU Ju(depeHIIUPOBAaHHOTO 00yUYeHHs, 00ECIIeUNBAIOIINE BO3MOKHOCT
peanun3oBaTh B KYJbTYpHO-00pa30BaTEbHOM IPOCTPAHCTBE YHUBEPCUTETA
UJICIO0 CO3[aHusl PABHBIX BO3MOXKHOCTEH JJIs MOJydYeHUsT 00pa30BaHUs

— T€XHOJIOTUU aKTUBHOTO (KOHTEKCTHOTO) OOYYEHHS, C MOMOIIBI0 KOTOPHIX OCYIIIE:
METO/bl OOYYEHHMS) U T.A.

MakcumanbHas 3¢ (PEeKTUBHOCTD NMEJArOTUHYECKOTO Mpoliecca JOCTUTAETCS
MyTeM KOHCTPYMPOBAHUS  ONTUMAJIBHOTO  KOMIUIEKCA  MEJaroruyecKux
TEXHOJNOTUA U (WJKM) UX DJJIEMEHTOB Ha JIMYHOCTHO-OPUEHTUPOBAHHOM,
JIESITCIbHOCTHOM, JUAJOTMYEeCKOM OCHOBE W HCIIOJB30BAHUS HEOOXOIHUMBIX
COBPEMEHHBIX CPEJICTB 00yUEHUSI.

6. ®opMbI KOHTPOJISI 0CBOEHHSI TUCHMILTHUHBI

Tekymas arrectanusi CTYJACHTOB MPOU3ZBOAUTCS B  JUCKPETHBIC
BPEMEHHBIE  HMHTEPBAJBI  JICKTOPOM WM  MOpenojaBaTeieM, BeIyLIUM
MPAKTUYECKUE 3aHATUSI TI0 TUCIUIUIMHE, B CICAYIONMX (opmax:

— (¢pOHTANBLHBIE ¥ UHIUBUIYATbHBIC OTIPOCHI;

— KOHTPOJIbHBIE PA0OTHI;

— MIPOBEPKA JTOMAIIHUX 33/IaHUU.



@OHIBl OUEHOYHBIX CpPEICTB, BKIIOYAIOUIME THUIOBBIE JOMAllIHHUE
3aJjaHus, KOHTPOJIbHBIE Pa0OThI, MO3BOJISIONINE OLIEHUTh PE3YJIbTaThl TEKYLICH
U TPOMEXYTOUYHOM aTTecTallid OOyYarolMXCs M0 JaHHOW JUCIMILIUHE,
NOMEIIAIOTCA B MNPUIOXKEHHMH K padoyedl NporpaMMe B COOTBETCTBUHU C
«ITonoxennem o POHJE OLEHOYHBIX CPEICTBY.

[IpomexxyTouHass arrecTauus MO Pe3yabTaTaM OCBOEHUS JHCLMILIAHBI
IPOXOIUT B popme:

NUCBbMEHHOIO HK3aMEHAa, BKJIIOYAIOLIETO TEOPETUYECKUE BOIPOCHI U
IPAKTUYECKHUE 3a/laHus. B cilydae HEmoJIHOTO, CIIOPHOTO WJIM HEKOPPEKTHOTO
BBIMIOJIHEHMS 33JaHUS IHCbMEHHOTO 3K3aMEHa, JIOIMYCKAaeTCsd YTOYHSIOLIHI
YCTHBIN OIPOC CTYJEHTa, HA OCHOBAaHUU KOTOPOrO BO3MO)KHAa KOPPEKTHPOBKA
OLIEHKH PE3yJIbTaTOB MPOMEXKYTOUHOU aTTecTauuu. J{omyck K IpoMeKyTOUHOM
aTTeCTalluy TPOU3BOJUTCS Ha OCHOBAHUM IOJIOKUTENIBHBIX PE3YJbTAaTOB IIO
BCceM (opMaM TEKYIIEro KOHTPOJIS;

3auera (IIpeAnojaraeT BBINOJIHEHUE BCEX BUIOB Yy4eOHONl paloThI,
MPEeaYyCMOTPEHHBIX pabouel MporpaMmMoi yueOHO! JUCIUTLIIMHBI).

B »K3amMeHanMOHHYIO BEIOMOCTb M 3aYE€THYIO KHUKKY BBICTABIISIOTCS
OLICHKH 110 LIKaJIe, IPUBEACHHOW B TaOJIHIIE.

I1Ixana oneHUBaHUS XapaKTepI/ICTI/IKa SHaHWA IIPCAMETA U OTBCTOB 3a4eTsl

OTIINYHO (5) CryneHT T1yOOKO M B IIOJHOM OO0BEME BIAJIEET | 3a4TEHO
HporpaMMHBIM MaTepuasioM. I paMoTHO, McUepIibIBaroIIe
U JIOTMYHO €r0 M3JIaraeT B YCTHOM WM ITHCBMEHHOU
dopme. IIpu 3TOM 3HaeT peKOMEHA0BAHHYIO JIUTEPATYypY,
IPOSIBJISIET TBOPUECKUI MOAXO B OTBETAX HA BOIPOCHI U
HPaBUIbHO OOOCHOBBIBAET NPUHATHIE PEIICHUS, XOPOLIO
BJIAJICET YMEHUSMM U HaBbIKAMU IIPU BBIIOJIHEHUU
NIPAaKTUYECKUX 3aJau.

xopo1to (4) CryzaeHT 3HaeT MporpaMMHBIN MaTepuai, TpaMOTHO U
[0 CyTM H3JIara€T €ro B YCTHOM WJINM HUCbMEHHOU
dopMe, pgomyckas HE3HAYUTENbHbIE HETOYHOCTH B
YTBEPKACHUSX,  TPAKTOBKAX,  OINPENCICHMUIX W
KAaTeropusiX WM  HE3HAUUTENbHOE  KOJIUYECTBO
ommbok. Ilpu »o3ToM Bmajgeer  HEOOXOAMMBIMU
YMEHUSIMM M HaBblKaMM  TpU  BBIIOJHEHHUU
IIPAKTHYECKHX 3aau.

yaoBIeTBOpuTebHO | CTYACHT 3HAeT TOJIBKO OCHOBHOM TIPOTPaMMHBIH
(3) MaTepuain, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO
yéTkre (HOPMYITHPOBKH, HEIOCIICIOBATEILHOCTh B
OTBETaX, HU3JIaraéMbIX B YCTHOW WIM MHUCHMEHHOU
dopme. [Ipu >TOM HETOCTATOYHO BJIAJICET YMEHUSAMH U
HABBIKAMU TIPH BBIMIOJIHEHUU TMPAKTUYECKUX 3a]ad.
Homnyckaet 10 30% ommOOK B U3JIaraeMbIX OTBETaX.

HEYAOBIETBOPUTENBHO | CTyI€HT HE 3HAeT 3HAYUTEIbHON YaCTH POrpaMMHOI0 HE
2 marepuana. Ilpu 3ToM JOmMycKaeT MPHHIUIHAIBHBIE | 3a4TEHO
OLIMOKH B JIOKA3aTelIbCTBAX, B TPAKTOBKE MOHATUHA U
KaTeropHii, MpPOSBIAET HU3KYIO KyJIbTYpy 3HAaHUM, HE
BJIa/ICET OCHOBHBIMHM YMEHMSIMM M HaBbIKAMHM IIpU
BBIIIOJHEHUH  MpakThyeckux  3amad.  CrypaeHt
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OTKa3bIBACTCA oT OTBCTOB Ha  JOIOJHUTCIbHBIC
BOTIPOCHI.

7. Y4eOHO-MeToquYecKoe U NporpaMMHO-UH(OPMALTMOHHOE
o0ecneyeHre TUCHUIINHBI:

a) OCHOBHAsI JIUTepaTypa:

1. Kupkunckuii A.C., Matematuueckuii aHainus : YueOHOe mocobOue s
By30B / Kupkunckuit A.C. - M.: Akagemuueckuii I[Ipoekt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : snektponubii // DBC
"Koncynbrant cryaeHTa" : [caifT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (mara
obpamenus: 02.09.2022). - Pexxum q0CTyma : M0 MOAMKMCKE.

2. Makcumenko B.H., Kypc maremarnueckoro ananmmza : y4eOHUK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YueOHuKH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : »anektponasii // DBC
"KoHcynbTaHT cTyneHra" : [caliT]. - URL
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (mara
obpamienust: 02.09.2022). - Pexxum goctyna : 1o MoJITUCKE.

3. ITonog B.C., JIuneiinas anredpa : yuebnoe nocodue / B.C. Ilomnos - M. :
NznarensctBo MI'TY um. H. D. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Texct : anextponnslii / ObBC "Koncynbrant cryaenra” : [caitt]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mata
obparnienus: 02.09.2022). - Pexxum gocTyna : 1o MoJImUCKe.

4. Yeromun A.Il., JluneitHas anreOpa W aHaJIUTHYECKass TECOMETPUS :
yueOHoe nocobue / Yeronun A.I1. - PoctoB v/]1 : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekctr : snextponusni // DbC "Koncynbrant
cTyaeHTa" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927517282.html (mara
obpamienust: 02.09.2022). - Pexxum goctyna : 1o MoJITUCKeE.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. bexnemumer /. B. Kypc aHanuThueckod TeOMETPUHM W JIMHEUHOMN
anreopsl [Tekct] : yueOnuk / JI. B. bexnemuiien. - 5-¢ uzn., nepepad. - M. :
Hayka, 1984. — 320 c.

2. bepmant A. @. Kparkuii kypc mMaremarudeckoro aHanuza [Tekcr] :
yueOnuk / A. @. bepmant, U. I'. ApamanoBuu. - 8- uzn., ucnp. u gom. - M. :
Hayka, 1973. — 720 c.

3. bepman I'. H. COopHuK 3a7auy MO Kypcy MaTeMaTH4YecKOro aHajan3a
[Tekct] : yae6. mocooue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. byrpoB . C. Beicias marematuka. B 3 1. uddepenunansuoe u
UHTerpaiabHoe ucuncienue [Tekct] : yueObnuk ayst By3oB / . C. byrpos, C. M.
Huxonbckuil. - 8-¢ uzn., crep. - M. : Ipoda, 2007. - 509 c.

5. byrpos 4. C. JluddepennmanbHoe U UHTETpaibHOE cunciaeHue [ TekcT]
: yuebnuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.
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6. I'pubanos B. M. Bricmas matemaruka. Kypc nekmuit. Y. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIBex. - Jlyranck : M3a-s0 BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Beiciras maremaruka. Kypc nekmwuii. Y. 2 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBexn. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. 'pubanoB B. M. Bricmas matematuka. Kypc nexkmmii. Y. 3 [Tekct] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hains, 2003. - 174 c.

9. Hauko II. E. Briciiasgs MaremaTuka B yNpaKHEHHSIX M 3adadax: YueoO.
[Tocobue nns By3oB / I1. E. Jlanko, A. I'. Ilonos, T. 5. Koxesnukora, C. II.
Hanko. — 7-¢ wu3a., uchnp. - M. : OO0 «Mznarenscteo ACT»: OOO
«M3natenbctBo «Mup u O0pazoBanuey, 2014. - 816 c.

10. Knerenuk /. B. COopHuk 3aa4 no ananutudeckoi reometpun [Tekcr]
: yueO. nocobue aiisg Bry30B / J. B. Knerenuk ; nox pen. H. B. E¢pumosa. - CIIO.
: "CrneumanpsHas nutepatypa”, 1998. - 200 c.

11. Kynpssues B. A. Kpatkuii kypc Beiciieid MateMaTuku [Tekcr] : yueo.
nocodbue / B. A. Kynpssues, b. I1. [lemunoBuu. - 4-¢ uszf., nepepad. u goi. - M.
: Hayxka, 1975. - 624 c.

12. IMuckynoB H. C. ludpdepenuuanbHoe U UHTETPAIbHOE HCUUCICHUS:
Hns Bry3oB. [Tekcr] : yue6. mocobue / H. C. Iluckynosn. - 13-e uza. - M. :
Hayka, 1985. - 560 c.

13. COopHuK 3a1a4 10 MaTeMatuke A1 BTy30B. Y. 1. JIuneiinas anrebpa u
OCHOBBI MaTeMaTH4ecKoro anammsa [Tekct] : y4eb. mocobue / moxa pen.: A. B.
Edumoga, b. I1. leMunoBuua. - M. : Hayka, 1981. - 464 c.

14. COopHuk 3amau mo martematuke s BTy30B. Y. 2. ChenuanabHbIe
paszeinbl MaTeMarudeckoro ananusa [Teker] : yue0. mocobue / moa pea.: A. B.
Edumosa, b. I1. Jlemunosuua. - M. : Hayka, 1981. - 368 c.

15. lInennep B. E. KpaTtkunii kypc Beiciiet mateMatuku. B 2 1. [Teker] :
yue0. mocooue / B. E. llneinep, A. U. Cayukuii, A. C. lllymoB. - 2-¢ u3n.,
nepepad. u gon. - M. : Beicii. mkona, 1978. - 328 c.

B) METOANYECKHE YKAZAHMS:

1. Meroauueckue peKOMEHAAIMU U COOPHHUK MPUMEPOB JJISI BHITIOJHEHUS
VHAWBUIYAJIbHBIX 3aJIaHWN IO BbICHICW Marematuke. Pazgen: «JIuHehHas u
BEKTOpHasi anreOpa» Mg CTYJEHTOB WHXEHEPHBIX, JJIEKTPOTEXHUUYECKUX H
PKOHOMMYECKHX HaNpaBJICHUN MOJATOTOBKU [DJIEKTpOHHBIN pecypc] / coct.: B.
B. Mansii, /. B. Mansiid, B. C. lllenokos. - JIyrauck : JIHY um. B. Tans, 2019.
- 156 c.

2. Metoanueckre YykazaHUsi K MPaKTHYECKOW paboTe MO JUCIUILIMHE
“Bpiciias maTeMatuka” [DnekTpoHHBIN pecypc] . U.1 : Jlunelinas anreOpa u
aHanuthueckas reometpus / coct.: B. B. Mansii, [[. B. Mansiii. - Jlyranck :
JIT'Y um. B. Hansa, 2015. - 82 c.

3. Meroaudeckue ykazaHUs K MPAKTAYECKOW padoTe MO AUCIUILIINHE
“Bpiciias maTeMatuka” [DnekTpoHHBIN pecypc] . Y. 2 : Quddepenuuanbaoe
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ucuucnenue / coct.: B. B. Manesiit, 1. B. Mansrit. - JIyranck : JII'Y um. B. Jlans,
2015. - 71 c.

4. Metomuyeckne yKa3zaHUS K MPAKTHUECKOW pabdoTe MO IUCIUTLINHE
“Bpiciias Marematuka”’ [OnekTpoHHbI pecypc] . Y. 3 : HaterpanbHoe
ucuncienne / coct.: B. B. Manwrii, /[. B. Mansrii. - JIyrauck : JIT'Y um. B. [lans,
2015.- 70 c.

5. Meroauveckne ykazaHUsS K MPAKTUYECKOH paboTe MO JUCITUTUIMHE
“Bpiciiass matematuka’ [DnekTpoHHbIM pecypc] . U. 4 : DyHKIMHM MHOTHX
nepeMeHHbIX. Juddepennnanpasie ypaBHenus / coct.: B. B. Mansrid, /1. B.
Manmnsrit. - JIyranck : JII'Y um. B. [Jans, 2015. - 67 c.

r) HHTEPHET-PecypcehI:

MuHHCTEPCTBO HAYKU W BbICIIero oopa3zoBanus Poccutickoit denepanmu
— https://minobrnauki.gov.ru/

OdenepanpHas ciry’)x0a Mo Ham30py B chepe oOpa3oBaHUS W HAYKU —
http://obrnadzor.gov.ru/

[Topran ®denepanbHbIX rOCYIapPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

denepanbublil mopran «Poccuiickoe oopazoBanue» — http://www.edu.ru/

Nudopmarnmonnas cucrema «EnrHOEe OKHO JTIOCTyna K 00pa3oBaTelIbHBIM
pecypcam» — http://window.edu.ru/

®denepanbHblil LEHTP HHPOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJINOTEYHbIE CUCTEMBI H PeCYPChI

OnexkTpoHHO-OmMOMMoTeyHass cucremMa «KOHCYNIbTaHT —CTyJeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEeKTPOHHO-ONOIHOTEYHAS cucTema «StudMed.ru» —
https://www.studmed.ru

HNupopmanuoHHbIit pecypc 0nd/IMOoTeKH o0pa3oBaTe/IbHOM
OpraHu3anuu

Hayunas 6nbanorexka umenu A. H. Konsiea — http://biblio.dahluniver.ru/

8. MaTepuajibHO-TEXHHYECKOE 0O0ecneuyeHue TUCIIUTITMHBI

OcBoeHne IUCHUTLIMHBI «MaTemaThKa» MpeArnoaracT HCIOJIb30BaHUE
aKaJeMUYECKUX ayJUTOPUH, COOTBETCTBYIOIINX JIEUCTBYIOIIUM CAaHUTAPHBIM U
MPOTUBOIIOKAPHBIM TIPABUJIAM M HOPMaM.

[Ipouee: pabodee MecTO MpenoaBaTesisi, OCHAIIEHHOE KOMIBIOTEPOM C
nocrtynoMm B IHTEpHeT.

[TporpammHoe obecrieyeHue:

BecniaTHoe
DYHKIHOHAJIBbHOE
MporpaMMHoOe Cceblikn
HAa3HAYCHUEC
obdecneueHmne
. . . https://www.libreoffice.org/
Odpucprii naxer Libre Office 6.3.1 https://ru.wikipedia.org/wiki/LibreOffice
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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
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepauuoHHast https://ubuntu.com/

crcTemMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

ITouyTOBBIIT KJIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

®daitn-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop 7Zip http://www.7-zip.org/
I'paduteckuii GIMP (GNU Image | http://www.gimp.org/

5 AKTO Manipulation http://gimp.ru/viewpage.php?page_id=8
PEAAKTOp Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoreiiep VLC http://www.videolan.org/vic/

9. OueHoYHbIE CPeACTBA MO JUCHUIIIHHE
Hacoopr
OLICHOYHBIX CPEACTB M0 Y4eOHO! TUCHUILINHE
«MaremaTuka»
Ilepeyenb KoMIeTeHUM (3JIEMEHTOB KOMIIETeHINI), (opMHpPyeMBbIX
B pe3yJbTare 0CBOCHHS YUeOHO JUCHMILIHHbBI

Kon ®opMynupoBKa KonTponupyem Oransl
KOHTPOJUPYEMOUN KOHTPOJUPYEMOU bI€ TeMbI y4eOHOU dbopmupoBaHUs
/m KOMIIETEHIINH KOMIIETEHIINH JUCLUILINHBI (cemectp
W3YYEHMUs])
VK-1 Crniocoben Tema 1. 1
OCYLIECTBIISATh  MOMWCK, | JInHeliHas anredpa (HavanbH
KPUTHYECKUM aHAIIU3 U bIi)
cuHTe3 uH(pOpMaIuH, Tema 2. 1
IIPUMEHATh CUCTEMHBIN | AHaIUTHYEeCKas (HavanbH
HOJAXOA JUIsl PEIICHUs | TeOMETPHs blii)
IIOCTABJIEHHBIX 3a7a4 Tema 3. 1,2
MaremaTnueckui (HavanbH
aHaJIN3 bIiA)
Tema 4. 2
Huddepenunansabie (HauanbH
YPaBHEHHUS BIii)

ITokazarenu u KPpUTCPHUH OLICHHBAHUA KOMHCTCHHI/II\/'I,
OIMHMCAaHUEC IIKaJ OLICHUBAaHUA
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https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

Kon IToka3arens KonTponup Hanmenos
KOHTPOJIHPyEeMOn OlLICHUBaHUS (3HAHUS, yeMbl€ TEMbI aHUE OLEHOYHOTO
/i KOMITETCHIIUHT YMEHUSI, HaBBIKH ) y4eOHOM cpelcTBa
JUCIUILIAHBI
YK-1 3HATh: cucremy Tema 1, ®poHTanb
KaTeropuii. ©U  METOJIOB, Tema 2, HBIE n
MTO3BOJISTOIINX Tema 3, WHIVBU/TyJIbHBIE
OCYIIECTBIISICT MTOHUCK Tema 4 OTIPOCHI;
HE00X0IUMOM KOHTPOJIbHBIE
nHpopManuyu,  OMHUPAsChH paboTHI;
Ha pe3yJbTaThl aHaJIu3a JIOMAIIIHUE
MOCTaBJICHHOM 3a/1a4H. 3a/laHus;
YMETb: paspabarbIBaeT IPOMEKYTOUHAS
BapUaHTHI peleHus aTTecrauus
MPOOJIEMHON CUTYyallud Ha (3ager/7K3aMeH)
OCHOBE KPUTHYECKOTO
aHaJn3a JOCTYTTHBIX
HMCTOYHUKOB HH(GOpMAITUH.
BJIQ/IETh: HABBIKAMU
BBIOMpATh  ONTHUMAJBHBIN
BapHaHT PELICHUS 3a/1a4H,
apryMeHTUPYS CBOI1
BBIOOD.

(I)OH)IBI OLCHOYHBLIX CPEACTB 0 NUCIHUIIJIUHE «MarTemMaTHKa»

Bomnpocs! 1J1s1 ppOHTANBHBIX M HHAUBHAYAJIbHBIX ONPOCOB
Tema 1. Jluneiinas anceobpa.

1. Kakue

CUCTCMBI

JIMHENHBIX

anreOpanvecKux
oTpeieIeHHBIMU, HEOTIPEIeTICHHBIMU, HECOBMECTHBIMU?

ypaBHEHU U

Ha3bIBAKOTCA

2. Kaxoii siBiisiercst KBaJipaTHasi CHCTEMa JIMHEWHBIX alreOpandecKuX YpaBHCHHM, eCIr
€€ OIIPENIEIUTEIb PABEH HYJIIO?

3. Kakoit momkHa OBITH cHCTEMa JMHEHHBIX anreOpamdecKuX YpaBHEHUH, YTOOBI ee
MOYHO ObUIO pemaTh MeTo oM Kpamepa?

4. Cucrtema nuHEHHBIX anreOpanueckux ypaBHEHUH pemraercsa meronoM ['aycca. Kax
y3HaTh, YTO OHA OIIPE/IEIICHHAs, HEOTIPEACIEHHAs!, HECOBMECTHAs ?

5. Uro Takoe Matpuna? Kakumu MoryTt ObITh MaTpULIbI?

6. Kakue maTpuiisl MOXKHO nepeMHoxaTh? Kak oHU mepeMHoKaroTcs?

7. Urto Takoe onpeaenuTenb BTOPOro nopsaaka?
8. Uro Takoe ompenenuTensb TPEThero nopsiaka?
9. Uro Takoe MUHOD 2JIEMEHTA @;; ONPENETUTENS?

10. Yro Takoe anreraI/IquKoe JAOIIOJIHCHUEC 3JICMCHTA al-j OHpCI[CJ'II/ITeJ'IH?

11. Yro 3HAYUT pa3noXUTh ONPEACTUTEIH 110 JIEMEHTaM CTPOKHU MU CTOJIOa?
12. Kakast mMaTpuiia Ha3pIBaeTCs OOpaTHOW 1O OTHOIICHWIO K JIaHHOW KBaJIPaTHOM

maTpuue?

13. Kak 3anmcars KpaMEepOBCKYIO CHCTEMY JTHHEHHBIX ajreOpandecKuX ypaBHEHHH B

MaTpuyHoii popme?

14. Kak noctpouTh O0OpaTHYI0 MaTpuily JUisi AAHHOM KBaJpaTHOW MAaTpHUIBl C
OINpPEAEINTENEM, OTIUYHBIM OT HyJIs?

15




15. Yo Takoe BekTOp? €ro AmMHa? OpT BEKTOpa?

16. CchopmynupyiiTe CBOICTBA ONEPALIUU CIIOKECHHSI BEKTOPOB.

17. Tlpu kakux ycinosusx: 1) |@ + b| = |d| + |b|? 2) |d + b| = |d| — |b|?

18. Kakue HECKOJIBbKO BEKTOPOB HA3bIBAIOTCS JIMHEMHO 3aBUCUMBIMHU? JIMHEHHO
HE3aBUCUMBIMU?

19. Kak reomeTpuyecku pacrojaraimTcsi Mapa HId TpoilKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHEHHO HE3aBUCHMBIX BEKTOPOB?

20. Yto Takoe 06a3uc HEKOTOPOTrO MHOKECTBAa BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM Oasuce?

21. CopmynupyiiTe IpaBUIO CIOKEHHS ABYX BEKTOPOB, 33JaHHBIX PA3JIOKEHUSIMU B
HEKOTOpOM Oasuce.

22. ChopMynupyilTe TOHATHE MPSAMOYTOJIbHOTO ©0a3uca W IPSAMOYTOJIBHOM
JIEKapTOBOM CUCTEMBI KOOPIMHAT.

23. Yto Takoe CKalsipHOE, BEKTOPHOE U CMEIIaHHOE Mpou3BeAeHrne X BekTopoB? Kak
ux BbIYMCIATH? IlepeunicinTe ux cBOMCTBA U TEOMETPUUYECKUN CMBICI.

Tema 2. Ananumuueckas 2eomempus.

24. Yto Takoe anreOpamdueckas gwmHHA?  Chopmymupyiite Teopemy 00
WHBAPHAHTHOCTH TOPS/IKA alreOpandecKoil TMHUH.

25. Hammummire  paBeHCTBA,  BHIPAKAIONIME  YCJOBUS  MAPAJUICTBHOCTH U
NEePICHANKYJISIPHOCTH IBYX MPSMBIX Ha IUIOCKOCTH.

26. IToueMy MIIOCKOCTH M TOJIBKO OHHM HA3bIBAIOTCS MMOBEPXHOCTSAMH 1-TO mopsaka?

27.Yro Ttakoe smumnc? ChopMyaupyldTe CBOHCTBO (DOKAJIBHBIX PagHMyCOB TOUYKHU
aunnca. Haliiure KOOpAMHATHI HEHTPA CHMMETPHH, ITOIYOCH.

28. Kakue mpsMble Ha3bIBAlOTCS AaCUMIITOTAMH TrurepOoibl? Hamumure ypaBHEHUS
acuMIToT runepbons 4x% — 9y? = 36.

29. Ilpsmast L 3amana ypaBHEHHEM C YIJIOBBIM Kod(pdummenrom y = kx + b.
[TosicHuTe reomeTpudecKuii CMbICT k U b.

30. IIpsimble L; u L, 3amanbl ypaBHeHHsIMH Lqi:y = kyx + by, L,:y = k,x + b,.
Hanwmure ycnoBus napaielbHOCTH U MEPIIEHANKYIISIPHOCTH STHX TPSMBIX.

31. Kak reomeTpuyeck 0OBsSCHUTD, UYTO CUCTEMA YPaBHEHUI

Aix+Biy+C; =0
{Azx +B,y+(C, =0
ABJIIETCS HECOBMECTHOW? COBMECTHOM M HEONpPENeNEHHON? COBMECTHOM H

OnpeIeIeHHON?

32. IIpy KakoM YCJIOBUHM IUIOCKOCTh M TIpsMasi B MPOCTPAHCTBE TapalIeIbHBI?
HepHeHUKYISIPHBI?

33. Hanmummre ycoBue nepreHAnKyYISIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

34. Harmumure oOmiee ypaBHEHHE IUIOCKOCTH. KakoB reoMeTpuyecKHil CMBbICIT
KO3 (UIIMEHTOB ypaBHEHUA?

35. Hamumure ypaBHEHHE IUIOCKOCTH, MNPOXOJsIIed dYepe3 3 3aJaHHbE TOYKH
M, (x1; Y15 21), My (X2; Y25 22), M3(x3; Y35 23).

36. 3anumuTe ypaBHEHHWE IUIOCKOCTH, MPOXOAALIeH depe3 JaHHYK TOYKY
My (x0; Vo; Zo) mepneHIuKyIspHO BekTopy 11 = (4; B; C).

37.Yro Ttakoe ommuncoua? KakumMu o JTUHMSAMU  SBISIOTCS  €T0  CEUEHUS
KOOPJAWHATHBIMH TUIOCKOCTSIMH B MPSIMOYTOJILHON IEKaPTOBOM CHCTEME KOOPIMHAT?

38. B kakoM ciyyae OJUIMIICOMJ] Ha3bIBaeTCs JJUIUICOMAOM Bpamenus? Ilpu
BpallleHuU Kakoi Gurypsl 1 BOKpYT Kakoi ocl OH o0pa3zyercs?

39. Kakoii cummerpueit 0671a1al0T 0JTHOTIOJIOCTHBINA U ABYIIOJIOCTHBIN THIIEpOOIOU/IHI,
napaboJIoNIbI U ovYemy?
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40. Haniucath ypaBHEHHUs JIMHUM, OOpa3yIOIMUXCS B CEYCHUU KOOPAMHATHBIMH
IIJIOCKOCTAMUAU I‘HHCpGOHOI/IIIOB n Hapa6OJIOI/I,Z[OB, 3aaHHbIX KaHOHUYCCKHMU YPABHCHUSAMU.
HapucoBath 3TH JIMHUH.

Tema 3. Mamemamuueckutl ananus.

41. Kakoe 4iCII0BO€ MHOXKECTBO HA3bIBAETCSl OTPAHUYCHHBIM CBEPXY?

42. Kakoe 4icioBO€ MHOKECTBO HAa3bIBAETCS OTPAHUUEHHBIM CHU3Y?

43. Kakoe 4rciioBo€ MHOKECTBO HAa3bIBACTCS OTPAHMUEHHBIM CHU3Y?

44, Yto Ha3bIBAaCTCS TOUYHOM BEPXHEH IPAHMIICH YHCIOBOTO MHOXKECTBA?

45. Yro Ha3bpIBAETCS TOUKON HM)KHEW IPAHULIEH YMCIOBOTO MHOXECTBA?

46. Yto Ha3bpIBae€TCA MOJYJIEM JEHCTBUTENHHOTO Uncia?

47. Tpu kakux ycnosusx |x + y| = |x| + |yl.

48. TIpu kakux ycinoBusx |x + y| = —|x| + |y].

49. Hanmumute HepaBEHCTBA, CBSI3BIBAIOIINE MOYJIb CYMMBI U Pa3HOCTH JIBYX YHCEI C
CYMMOM M pa3HOCTHIO UX MOJYJICH.

50. M3obpasure rpaduk GyHKIHM Y = Sign x.

51. 3o6pasute rpaduk GyHKIMKH y = [X] — 1enas 4acTh yucia X.

52. ChopmynupyiiTe  TeopemMy O  Tpeneie  OTPaHUYCHHONM  MOHOTOHHOM
byHKIUHI(TIOCIeI0BATETFHOCTH ).

53. JlaiiTe onpeneneHue MOHITHS chl_r)r(ll f(x) = A na s3pIKe § — €.

54. Naiite onpexnenenue moHstus lim f(x) = A , ucrnons3ys MOHATHE OECKOHEYHO
x—a

Masiol GYHKIUH NIPU X — a.

55. ChopmynupyiiTe TeopeMy O CKATOH MePEMEHHOM.

56. ChopmynupyiiTe TeOpeMy O MPEACILHOM MEPEX0/ie B HEPaBSHCTBE.

57. Chopmynupyiite TeopeMy 00 OrpaHHYECHHOCTH (DYHKIIUU, HMEIOIIEH TIpeeN mpu
X - a.

58. ChopmynupyiiTe TEOpeMbl O TpeAesiax CYMMBI, TPOU3BEICHUS W YaCTHOTO
byHKIHIA.

59. Chopmynupyiite onpeaecHIe MOHITUS xl—igl+ f(x) = A na s3pIKe § — €.

60. Chopmymupyiite onpeznenenne moustus lim f(x) = A Ha s3bIke § — €.
x—=>a—

61. Maiite onpenenenue nmousatus lim f(x) = A.
X—+00

62. aiite onpenenenue nmousatus lim f(x) = A.
X——00

63. Haiite onpenenenue nmouatus lim f(x) = A.
X—00

64. Hanumure nepBbiil 3aMeyaTeNbHbIN Mpeie U Ipeaesbl, CBSI3aHHbIE C HUM.
65. Harmummre BTOpOi 3aMevaTenbHbIN MPe/IeT U MPEeNbl, CBI3aHHbIC C HUM.
66. aiite onpenenenue mouatus lim f(x) = +oo.

xX—a

67. 27. Jlaiite onpenenenue noustus lim f(x) = oo,
x—a

68. Mcromb3ys onpeeneHne NpOM3BOIHOM, HatimuTe y'(4), ecim y = +/x.

69. 'eomeTpuvecknii CMBICI MPOW3BOAHON. HamummmTe ypaBHEHHE KacaTelbHOW K
rpaduky QyHKIMM Yy = arctg x B Touke x = 1.

70. HaiiauTe yriibl, oJ KOTOPBIMU MepeceKaroTes TuHuK x> + y2 = 8, y? = 2x.

71. IlpuBenute mnpumep QYHKOUH, TpapuKk KOTOPOH HMEET B HEKOTOPOW TOYKe
BEPTUKAIBHYIO KaCaTeIIbHYIO.

72. Haiigure /(1) u f{ (1), eciu f(x) = |x — 1|e*. CymectByer mu f'(1)?

73. Haitmure yy, ecnn: a) y = In(x + Va2 + x2); 6) y = arctg th(x).

74. Yto MoxHO ckazath 0 aupdepeHnupyemMoctd cymmbl pyaknuii f(x) + g(x) B
TOYKE X = X, €CIIH, B OTOM Touke: a) GpyHkius f (x) nuddepennupyema, a pyuxuus g(x) He
maddepentmpyema? 6) ode pyukimu f(x) u g(x) ve muddepeHIupyempl?
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75. Ucnionb3ys  ompeneleHUe, — IOKaXuTe, 4T0  (QyHKIMA  y = x2 — 2x
muddepeHirpyemMa B Touke X = 2 u Haiaute e quddepeHian B 3Tol ToUKe.

76. SIBnsiercst M HENPEPHIBHOCTh (PYHKIUHU B JAHHOW TOYKE JOCTATOYHBIM yCIOBHEM
muddepentmpyemoctu? OTBET 000CHOBATH C MMOMOIIBIO TPUMEPA.

77. qns xakux pyakuit auddepeniman paped npupamienuto? [Ipuseaure mpumep.

78. Chopmynupyiite, B 4Y€M COCTOMT TEOMETPUUYCCKUN U (UBHUYECKUH CMBICT
nuddepennuana.

79. Uto moHMMaeTCs 101 MHBApUAHTHOCTHIO (hOpMBI TiepBOTO U depeHuana?

80. Ucnonw3ys dopmyny s BeraucieHus auddepennnana, Haiaure dy, ecium y =
x -+ sinx + cos x.

81. Ilyctp y =sinx, x = cost Kakue W3 ClIeAylONMX pPaBEHCTB CIIPABEIJIMBHI:
dy|t=§ = 0; d3’|t=§ = dx; dY|t=§ = —dt?
82. Mosker nu cymiectBoBath f''(xg), ecnu He cymectByert f'(xg)?
83. Haiimure f ™ (x), ecnu f(x) = Inx - x.
84. Beruncnure, UCTIONB3YS MIPaBUJIIO Jlonurass:
X'COsSX—SsInx

2
- ; 0) lim x4+inx,

x—-+0
85. Hanumure dopmyny Teitmopa mis ¢yHkimu f(X) ¢ OCTaTOYHBIM UYJIEHOM B
dopme: a) [Teano; 6) Jlarpanxka.
86. Paznoxure gpynximio f(x) = In cos x no popmysne MaknopeHa 10 uineHos ¢ x*,
87. C momompio Gopmyssl MakiopeHa WM KaHOHMYECKUX Pa3JIOKCHUH TOITyduTe

npubmkénHyo  (GopMmyily (OrpaHMuUMBAasCh UNEHAMH IOpsAaka Xx2) s QyHKIMIA:
a)y=v1l+x,x-0,|x|<1;,6)y =In(1+3x),x -0, |x|] <1/3.

a) lim
x—0

ax_./
88. Haiigute uncna a u b Takue, 4To lirr(l) ex%bx =1.
X—
89. I/EccnenyﬁTe byHKIIUN u MTOCTPOKTE ux rpaduku:
(x=2)%(x+4) x 3
y=—r——0y=Z58y=Vl-x%

90. Kakoii W3 KOHYCOB, ONHCaHHBIX OKOJIO JAHHOTO Imapa pamuyca R, umeer
HalMEHbIINHA 00beM?

91. Kakast ¢yHKIuMs Ha3bIBAaeTCS MEPBOOOPA3HOM MO OTHOIICHUIO K QyHKIUHU f(x),
3aJJaHHOM Ha JaHHOM IIPOMEKYTKe?

92. Yem oTnuyaroTcs JBE MepBooOpa3Hble PYHKIUH ISl OJHOM M TOH ke PYHKIUU Ha
OJTHOM U TOM K€ POMEXYTKe?

93. B uem cocTOHT CBOMCTBO TMHEWHOCTH JIJIsl HEOTIPEIEIIEHHOTO HHTerpaia?

94. 3anumute GopMysTy HHTETPUPOBAHUS 110 YACTSIM B HEOIIPEEIEHHOM HHTErpae.

95. Kakyro MOJICTAHOBKY ~ HY’KHO BBITTOJIHUTD UL parroHATU3aIiH

unTerpanaf R (3&/}, W) dx?

96. Ykaxute palMOHAIN3UPYIOLLYIO IIOJICTAaHOBKY JUIS

WHTErpaja f R <x, n";z—:g) dx.

97. Kaxoii uHTETpa Ha3bIBaeTCsl HEOSPYIIUMCSI?

98. CopmyupyiiTe JOCTATOUHOE YCIOBHE CYIIECTBOBAHUS TIEPBOOOPA3HOM.

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

100. Yemy paBHa MPpOM3BOIHAS HEOMIPEACICHHOTO HHTErpaja?

101. TMokaxwure, uro ¢yukuu Fj(x) = — % cos2x; F,(x) =sin?x sBnstorcs

epBOOOpa3HBIMHU OHON U TOM k€ (PYHKIMHU Ha YUCIOBOM OCH.
102. TokakuTe CrpaBeIMBOCTE (GOPMYJIBI st Tabnuanoro unterpana [ x™ dx; (n #

~1).
dx
a?+x?’

103. TokakuTe CrIpaBeIMBOCTE (JOPMYJIBI ISl TAGIMYHOTO HHTErpaia [
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dx 2
104. Borumcnute uHTerpat [ ———; (q -E 0), CBEJI €ro K Ta0JIINYHOMY.
x2+px+q 4

dx 2
105. Beruncnure nHTErpa f pv—— ; (q — p: < 0), CBEJIS €r0 K TaOJIMYHOMY.
106. Brruncanre nHTErpaI f L CBeId €ro K TaOJIMYHOM
' p Vx2+px+q’ Y.

107. Bbl4ucauTe ¢ MOMOIIBIO HHTErPUPOBAHKS MO YacTsaM [ x - sin ax dx.
108. 3anuimTe HHTErPAIbHYI0 CyMMYy, COCTaBiIeHHYI it ¢yHkiud f(x) Ha
npoMexxyTke [a; b]. OGbSICHUTE CMBICIT BEIMYNH, BXOASAIIMX B (DOPMYITY.

N . . b
109. Kakoif reoMeTpUYEeCKUil CMBICT UMEET ONPEACIICHHBI HHTETPA fa f(x) dx, roe

f (x)- nenpepbiBHAst HeOTpHIIATEIbHAS (PYHKIIUS?

110. Chopmynupyiite J0CTaTOYHBIE YCIOBHsA HHTErpupyemoctd (yHkiwmuf(x) Ha
KOHEYHOM IPOMEXYTKe [a, b].

111. Kakas ¢pyHKIHMS Ha3bIBaCTCSI HHTETPUPYEMOIA Ha IPOMEXYTKE [a, b]?

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

113. Chpopmynupyiite HE0OXOAMMOE YCIOBHE MHTETPHUPYEMOCTH (DYHKIMH Ha
NPOMEXKYTKe [a, b].

114. Yemy paBeH OIpeneleHHBIA HMHTErpadl OT HEYETHOW (YHKIUH IO
CHMMETPUYHOMY MPOMEXYTKY[—a; a]?

115. Ecnu  mpenenbl MHTETPUPOBAHHS ITOMEHSATh MECTaMH, TO KaK M3MCHUTCS
BeIMYMHA MHTerpasia? Beipasure 3To CBOMCTBO (hOpMYJIIOH.

116. ChopmynupyiiTe CBOMCTBO JIMHEHHOCTH OMPEEIIEHHOTO UHTErpaa.

117. ChopmynupyiiTe CBOHCTBO, CBSA3BIBAIOIIECE 3HAKH (DYHKIMH U OMPEAEICHHOTO
UHTErpaja Ha MPOMEeXyTKe [a, b].

118. ChopmynupyiiTe CBOWCTBO 00 HWHTCTPUPOBAHUU  HEPABEHCTBA  MEXKIY
(GYHKIUSIMU HAa IPOMEKYTKE [a, b].

119. ChopmynupyiiTe CBOWCTBO 00 OLIEHKE MOAYJISI ONIPECICHHOTO HHTETpaa.

120. Chopmynupyiite TeopeMy O CpEIHEM [UIS OIPENeJIEHHOTO0 HHTErpajia oT
HETPEPHIBHON (QYHKIINH.

121. 3anmummte Gpopmyry Hetorona — JleitOHua.

122. IlpuBeaure TEOMETPUUYECKYIO HHTEPIPETALMIO TEOPEMbl O CpeIHEeM JUIs
OTIpeNIeIEHHOTO MHTETpaa.

123. Yro Takoe cpeanee (MHTErpaibHoe) 3HaueHue GyHKuuu f(X) Ha MPOMEKYTKE
[a, b]?

124. Chopmynupyiite ompeneneHue HECOOCTBEHHOTO MHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM BEPXHHUM IMPEEIIOM OT HEMPEPHIBHON (YHKIINH.

125. Cpopmynupyiite ompeneneHue HECOOCTBEHHOTO MHTerpaia 1-ro poaa ¢
0ECKOHEUHBIM HIKHUM IIPEIEIIOM OT HENPEPHIBHON (QYHKIINH.

126. Kaxoif HecOOCTBEHHBII UHTErpal Ha3bIBAETCS A0CONIOTHO CXOASMIIUMCS?

o +oo dx
127. YKa)KI/ITe, U1 KaKMX 3Ha4YCHHUU IapaMeTpa p HHTETpal fa x_l" (a > 0)

SIBIISICTCS CXOMSAIIMMCS, & JUTS KaKUX 3HAUYCHHH — PacXOIIIUMCS

128. 3anumunTe hopMyIbl, BIpaXkaroliue CBOMCTBO JIMHEHHOCTH JIsl HECOOCTBEHHOTO
UHTETpaia ¢ 0ECKOHEYHBIM BEPXHUM TIPE/ICITIOM.

129. Chopmynupyiite npu3HAK CpaBHEHUS B KOHEYHOM ¢opMe Ha mpumepe
HECOOCTBEHHBIX MHTETPAJIOB 1-T0 poa ¢ 0ECKOHEYHBIM BEPXHUM TIPEIEIIOM.

130. Yto Takoe nonubii quddepenuman pynkuun z = f(x,y)?

131. 3anumuTe GopmyIy, ONPEACISAIONIYI0 YaCTHYIO MPOU3BOJIHYIO (YHKIUU Z =
f (x,y) no nepemenHoi y B rouke My (X, o).

132. Kakast pyHKIHS ABYX apryMEHTOB Ha3bIBaeTcs MU depeHupyemMoii?

133. 3anumuTte Qopmyiy, BbIpaxarolryto MoaHbd auddepenunan GyHKIMH z =
f(x,y) depe3 e€ yacTHBIC IPOU3BOTHEIC.
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134. 3anumute GopMyiy, BhIpaXKAIOIIyl0 BTOpON MOMHBIN auddepeHnran GyHKIUu
z = f(x,y) uepe3 e€ yacTHbIE IPOU3BOIHBIE.

135. Kak  cooTHOcsATCS ~ MEXAy  CcOOOW  CBOICTBa  HENPEPHIBHOCTH U
nuddepeHIIpyeMoCcTH GYHKIUU IBYX ITEPEMEHHBIX ?

136. Kakas ¢pynkuus z = f(x,y) Ha3pIBaeTCs HENPEPBIBHOM B Touke My (xg, Vo)?

137. Kak ompenensieTcss eBKIUI0BO paccrosiaue p(M;, M) Mexay ABYMS TOYKaMU

M (xfl), . x‘r(r:Ll ))H M (x§2)’ e x,(,f )) M-MepHOT0 POCTPAHCTBA?

138. Kakast Touka MHOeCTBa E Ha3bIBaeTCs BHYTPEHHEW? TPaHUYHOMN?

139. Yto Takoe §-0KpecTHOCTb TOUKU M| (xio), xgo), - x,(,?))?

140. Kakoe MHOeCTBO E Ha3bpIBaeTCS OrpaHUYCHHBIM? 3aMKHYTHIM? CBSI3HBIM?

141. Chopmynupyiite omnpexnencaue mnpenena ¢ynkuuun f(M) = f(x,y) B TOUKe
Mo (%0, Yo)-

142. Chopmynupyiite TeopeMy O paBEHCTBE BTOPBIX CMEIIAHHBIX MPOU3BOIHBIX
bynkuuu z = f(x,y).

143. Kak cooTHOCATCS MeXAy coOOW cBoiicTBa  Iau(QepeHIHpyeMoCcTH U
CYILIECTBOBAHUS MEPBLIX YaCTHBIX MPOU3BOIHBIX GYHKIMH Z = f(x,y)?

144. Chopmynupyiite onpenesieHue MPOu3BOAHON QyHKITNH

145. u = f(M) = f(x,y, z) o HaNPaBJICHUIO BEKTOpa I

146. 3anumurte Gopmyiy, BeIpaKalollyr0 Mpou3BoAHYI0 GyHkumuu u = f(x,y,Zz) 1o

HanpasiieHnio Bektopa [© = (cosa, cosf, cosy) yepes 4acTHbIE TPOU3BOIHBIE QYHKIMHU U.

ou o
147. 3anumuTte GopMyiry, CBSI3bIBAIOIIyI0 grad U W MPOU3BOIHYIO 5, B 3a/aHHOH

TOYKE CKAIIPHOTO TTOJIS U.
148. Kak cBs3aHbl HampaBiieHHs HamOoubmiero pocra ¢yHkumu u = f(x,y,z) ¢
BeKkTOpoM grad u B paccMatpuBaemoit Touke M(x,y, z)?

gu " mina—u
al al

. 0 o
150. 3anummuTe hopmMyiy IS IPOU3BOAHOMN é cnoxuoit pyukimu z = z(W,v), U=

u(x,y), v=v(xy).
., ay . .,
151. 3anumuTte QopMyny I NPOU3BOIHOM ~, HeABHOMU GyHKIMU, 33aJaHHOM

149. Bripa3ure max yepes grad u B 3a/1aHHOM TOYKE CKAJIIPHOTO TOJIS U.

ypaBHeHueM F(x,y) = 0.

0z 0z . .
152. 3anumuTte GopmMyIsbl A MPOU3BOJHBIX 9z 3, HeABHOH GyHKLIUH, 33JaHHOM

ypaBuenueM: F(x,y,z) = 0.

153. ChopmymupyiiTe  ompeaeNieHHE  JIOKATBHOTO  MaKCUMyMa  (JIOKaJLHOTO
MuUHMUMYyMa) GyHKIMU Z = f(x,y) B Touke My(xq, Yo)-

154. ChopmynupyiiTe HEOOXOIMMBIE YCIOBHSA, a TaKXKe JOCTAaTOYHBIE YCIOBUS
sKCTpeMyMa QyHKuuu z = f(x,y).

155. CpopmynupyiiTe TpaBUIO OTHICKAHWS HAWOOJBIIETO U HAWUMEHBIIIETO 3HAYCHUMN
¢yukuuu z = f(x,y) B orpaHUYEHHON 3aMKHYTOH 00acTH.

156. Yto Takoe cranmonapHas Touka GyHkuun z = f(x,y)?

157. Copmynupyiite onpeaeneHre yCIOBHOIO MakcuMyma GyHkuuu u = f (M) npu
cBsi3u (M) = 0 (paccMoTpuTe Cciaydaid ABYX WM TPEX MEPEMEHHBIX).

158. ChopmynupyiiTe HEOOXOIUMBIE YCIOBHSI YCIOBHOTO dKCTpeMyMa (QYHKIMH U =
f(M) npu cBszu @(M) =0 no meroxy Jlarpanxka (paccMOTpHUTE CiIy4aid JBYX WIH Tpex
MEPEMEHHBIX).

159. Chopmynupyiite Teopemy Beiliepmtpacca 00 OrpaHu4eHHOCTH (YHKIIUH,
HENpPEephIBHON B 3aMKHYTOM OrpaHUYE€HHOM 00J1acTH.

160. Chopmynupyiite Teopemy BeiiepmTpacca o cyiiecTBOBaHUM HauOOJBILEro U
HAaUMEHBIIETO 3HaUE€HUI (PYHKINH, HEPEPHIBHON B 3aMKHYTOM OrpaHUYEHHOM 00J1acTH.
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Tema 4. Jlugppepenyuanvrovie ypasrenus.

161. KakoB reomerpuueckuii cMmbicia ypaBHeHus Y '=f(x,y). Hamnucatp ypaBHeHue
KacaTeJbHOM K MHTErpaibHOM KpuBoil ypasHenus y' = x2y? B Touxe My(1, 2).

162. Jlafite ompenencHue W30KIMHBI AuddepeHnmansaoro ypaBaeHus y'=f(x,y).
N3oknuubel ypaBHeHHs y' = x?/y ecTb: A) okpyxkHoctd; B) npsmsie; C) mapabonsl; D)
runiep6osr; E) ammuncer; F) HeT npas. oTBera.

163. Jlano ypasrenue y' = x? — 2x + y. HanuiuTe ypaBHeHUE JIMHHM BO3MOYKHBIX
TOYEK SKCTPEMYMOB €r0 HHTETPAIbHBIX KpUBBIX. CienaiTe uepTéx.

164. Cpopmynupyiite Teopemy Komm s ypasuenus y' = f(x,y). Ilycts Q —
00jacTb, B KOTOPOM BBINOJIHEHBI €€ YCIOBHS ATOro ypaBHeHMs. Kakue U3 MOCIeoyOoIuX
YTBEPXKIICHHI CIIPABEUIUBBI: A) €ro HHTETPAJIbHBIC KPUBBIC MOTYT UMETh pa3pbIBhI 1-ro poaa
B (}; B) uHTerpanbHble KpUBBIE MOI'YT UMETh YIJIOBOM sKkcTpemyM B (); C) MHTEerpanbHble
KpUBBIE MOTYT Imepecekatbcsi B (); D) WHTErpanbHble KPHUBBIE MOTYT OBITh HPSIMBIMH
muausAMU; E) HeT npaBuiibHOTO yTBEepkIeHUs? OTBET 000CHOBATH.

165. Pemmwte 3amauy Komm: (1 + y?)dx + xydy =0; y(1)=1.

166. HaiinuTe BCe pelieHus ypaBHeHus xy' =y + /y? — x2.

167. Haiigute obmiue penieHus (MHTErpaibl) ypaBHEHUNA:

168. a) xy —2y=x3 cos x; 6) 3y’ + y = 1/y%; B) (x3 + xy?)dx + (x*y + y3)dy=0.

169. HaiiguTe Bce TMHUM, Y KOTOPBIX OTPE30K KacaTeIbHON MEKIY TOYKOW KacaHUs U
OCbl0 alcIHcc [JEeNUTCS IOoMojJaM B TOYKE IEPEecedyeHus C OChbI0 OpAMHAT. YKa3aHHE:
Hcnonp3yiiTe ypaBHEHUE KacaTEIbHOM K KPUBOM.

170. Cpopmynupyiite Teopemy Komm mns ypauenus y' = f(x,y,y"). Kakos
reOMETPUYECKHH CMBICI HadanbHbIX yeaosui y(0) = —1, y'(0) = 1 ans sroro ypaBHeHus?
N300pa3ute mpuOIMKEHHO HHTETPATTbHYIO KPUBYIO B OKPECTHOCTH HAYAJIbHOW TOYKH, CUUTAS
1151 onpeiesieHHoCTH Y’ > 0 B 9TOM OKPECTHOCTH.

171. Haiitu 3HadeHWe o, OpU KOTOpoM (yHKUMA y = x? sBIsSeTcs pelleHuEM
ypaBrenus x(x — 1)y — (2x — 1)y'+ ay = 0.

172. lano ypasnenue: y''3 + xy” = 2y’. C noMomplo Kakoi I0JCTAHOBKH MOKHO
MOHU3UTH ero nmopsaaok? Hanmummre o0l BU TaKUX YpaBHEHHI.

173. Haiigute oOmMe pemieHuss ypaBHEHHH METOJOM TIOHIDKEHUS TMOpsIKa: a)
y’=lnx;6)y" = y;’ + x.

174. Pemmmre 3anauy Komm: yy "=(y )% —(y)3; y(1)=1, y (1) =1.

175. Kak ¢ momompto (yHIaMEHTANbHOM CUCTeMBl peuieHud yqi(x), .., Yn(x)
3anmucarh obmiee pemenue ypaBHeHust L[y] = 0?7 Iloyemy HyneBoe pelieHHE HE MOXKET
BXOIHTH B (yHJAMEHTAILHYIO CUCTEMY pelieHui ypasuenus L[y] = 07

176. JTano ypasuenue: y'' — 5y’ + ay = 0. IIpu KakoM 3HAYEHHWH 0, YUCIO 3 Oymer
KOpPHEM €ro XapakTepUCTHYecKOro ypaBHeHus? Halitu ofmiee pemieHue JaHHOTO
TQepeHIaIbHOT0 YPaBHEHUS TIPU HaliJICHHOM 3HAYCHUH (L.

177. Jluneitnoe opHOponHOe aupdepeHnnanbHOe ypaBHEHME 3-ro  HOpsijika ¢
MOCTOSIHHBIMU KO3((pUlleHTaMu UMEET yacTHbIe pemeHus: 1, sin 3x. DTo ypaBHEHUE MOKET
uMeth BUI: A) ¥y — 9y =0;B) y'"' —9y'=0;C) y""+ 9y = 0; D) y""" + 9y’ = 0; E) ner
NPaBUIBHOTO OTBETA.

178. Pemure nwmHeiiHoe ypaBHenue Yy — 2y +y =e*/X MeromoM Bapuanuu
MIPOM3BOJILHBIX MTOCTOSHHBIX.

179. Haiimute oOuiee pemieHHe JIMHEHHOTO HEOJHOPOAHOIO YPaBHEHHUS METO/I0M
HEONpeIeIEHHBIX KOdQ(HUIMEHTOB: Y "~y =2e* —x2,

180. HaitnuTe yacTHOE pelieHHe JTUHEHHOTO HEOJHOPOJHOTO ypaBHEHUs Yy "+y=4e”,
yJIOBJIeTBOpsitonee HadanbHBIM ycioBusM y(0)=4, y(0)=—3, MeToqoM HeompeaeIEHHBIX
K03 PHUILIHEHTOB.

181. Haiimute oOrmiee perenne cucteMbl uhhepeHInaIbHBIX YPaBHEHUH
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dx

— =2x+1y,
dc XY
dy

— = 3x + 4v.
I x+ 4y

182. Touka ¢ Maccoii m paBWXeTcs mnpsMonuHerHo. Ha He€ neiictByer cuua,
PONOPLIHOHATIbHAS KyOy BPEMEHHU, UCTEKIIEMy OT MOMEHTA, KOT/Ia CKOPOCTh Obljia paBHA U
(ko3¢ dunmeHT nponopuroHAIBHOCTH paBeH k). Kpome Toro, Ha TOYKy JCHCTBYET CHia
COIIPOTHBIICHUS CPEMbl, NPOMOPLUOHATbHAS MPOU3BEACHUIO CKOPOCTH M  BPEMEHHU
(k02 HUIIMEHT TPONMOPIHMOHATLHOCTH paBeH kq). Haiinmure 3aBUCHUMOCTH CKOPOCTH OT
BpEMEHU. YKa3aHUe: IpuMeHHUTe 2-i 3akoH HproToHA.

Kputepun u mikana OICHMBAHUS 10 OLIGHOYHOMY CpPEIACTBY «(PPOHTANBHBIA U
VHIMBUAYaAJIBHBII OIIPOCH

[MIxana Kpurepuii onieHuBaHus
OLICHUBAHMUS
oTIINYHO (5) Crynent T1ayOboko W B TIOJHOM O0OBEME  BIaaceT

IIPOrpaMMHBIM MaTepuaioM. I'paMOTHO, HCUEPIBIBAIOLIE U JIOTUYHO
ero us3jaraeT B yCTHOW WM NMUCbMEHHOW ¢opme. IIpu 3TOM 3HaeT
PEKOMEHIOBAaHHYIO JIUTEPATYPY, HMPOSIBISET TBOPUYECKHUM MOIXOI B
OTBETaX Ha BONPOCHl M MPABUIBHO OOOCHOBBIBAET IPUHSATHIE
pelieHus, XOpOUIO BJIAJACeT YMEHUSMH M HaBbIKaMU IIpHU
BBIIIOJIHCHUH NIPAKTUYECKUX 3a1a4.

xopotuo (4) CryzneHT 3HaeT NnporpaMMHbIA MaTepuaj, TPpaMOTHO U IIO
CYTH H3JIaraeT ero B YCTHOW WJIM NHUCBMEHHOH (opme, Iommyckas
HE3HAYUTENIbHbIE HETOYHOCTU B YTBEPXKACHUAX, TPAKTOBKAX,
ONpENIeIeHUsAX M KATeropusx WIM HE3HAYUTEIbHOE KOJIMYECTBO
ommbok. Ilpm »TOM BnazeeT HEOOXOAWMBIMH YMEHUSMH U
HaBbIKAMU IPU BBIOJHEHUU PAKTUUYECKUX 3a]1ay.

YIOBJIETBOPUTE CryneHT 3HaeT TOJIBKO OCHOBHOM MPOTPaMMHBINA MaTepual,
a6HO (3) JIOTTYCKaeT HETOYHOCTH, HEAOCTAaTOYHO UETKHE (OPMYIHUPOBKH,
HETOCJIeI0BaTeIbHOCTh B OTBETaX, H3JaraéMbIX B YCTHOM WJIH
nuckMeHHOU (opme. [Ipu 3TOM HEOCTATOUHO BaeeT YMEHUSIMU U
HaBBIKAMH TIPU BBITIOJIHEHUM TPAKTHYECKUX 3anad. Jlomyckaer no
30% omuOOK B U3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOP CTyeHT He 3HaeT 3HAUYWUTEIbHOW 4YacTH IPOrpaMMHOIO
UTENHHO (2) marepuana. [Ipm 3TOM [omyckaeT NPUHIMIIMAIBHBIE OIIMOKH B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE MOHSTUNA M KaTEropHil, MpOsBISET
HU3KYIO KYJIbTYpPY 3HAHUH, HE BJIAJEET OCHOBHBIMH YMEHHUSIMH H
HaBbIKAMU TIIpU BBIIOJHEHUM MpakTHUeckuXx 3aaad. CryaeHt
OTKa3bIBAETCSI OT OTBETOB HA JONOJIHUTEIbHBIE BOIPOCHI

Tunosbsie BApUAHTBHI KOHTPOJbHBIX Pad0T
Tema 1. Jluneiinas anceobpa.
BapuanTt Ne 0
1. Pemmnts cucreMy NUMHENHBIX ypaBHEHMH MeToioM Kpamepa
3% +2x, +x3 =5
2x1+3x;, +x3=1
2x1 + x5 +3x3 =11

2. BBIYUCIUTD ONPEIETUTEND
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1 11 1
1 2 3 4
1 3 6 10
1 4 10 20

3. PemuTh cucTEMy JIMHEHHBIX YPABHEHUN MAaTPUYHBIM METOI0M
1x; —2x, +3x3 =6
{le + 3x, —4x3 = 20
3x; —2x, —5x3 =6

4. Haiitu maTpuiry, oOpaTHYIO K JTaHHOMN
2 1 1
L)
2 1 2

5. PemmuTh cuctemy JIMHEHHBIX YpaBHEHUN MeTo10M ["aycca
4x1 — 3%, +2x3 =9
{le + 5x, —3x3 =4
5x; + 6x, — 2x3 = 18

Tema 2. Ananumuyeckas ceomempus.
Bapuant Ne 0
JlaHbl KOOpAMHATHI BepLIMH nupamuasl ABCD:

ST

Haittu:

1) nmunbl pedep AB, AC, AD .

2) yron mexnay peobpamu AB u AC;

3) yron mexny pedbpom AD u ocHoBanueM ABC;

4) BeraucauTh 1momaas ocHoBanus ABC,

5) Beruucnuts o0weM nupamuast ABCD;

6) 3Has 00BEM mmpamMuABl W TUIOMIAAL €€ ocHoBaHWS ABC, HaiiTH BBICOTY h
nupamuasl ABCD;

7) Haiitu ypaBHeHHE MIIOCKOCTH OcHOBaHUS ABC, KOTOpasi IPOXOJUT Yepe3 TOUKH A,
Buc.

8) CocTaBUTh KAHOHMYECKUE YPABHEHUSI TIPSIMOM, KOTOpasi MPOXOAUT YepPe3 BEPUINHY
D nepnenauKyIsIpHO K IIIOCKOCTH OCHOBAaHHUS (Q;

9) Haiitu Touky K mepecedeHus! MOTy4eHHON MPSIMOH C MI0CKOCThI0 OCHOBaHUSA Q;

10) Haiitu paccrosiHue ot BepmuHbl D mupamMuipl 10 TJIOCKOCTH OCHOBAaHHUS Q u
CPaBHUTH MOJTYUYEHHBIN pe3yabTaT ¢ JJIMHOM BekTopa DK.

2)

Tema 3. Mamemamuueckuii ananuz («Bsedenue 6 mamemamuyeckuil
ananuzy, cemecmp 1).

Bapuant Ne 0
1. Haiitu o6nacte onpeaeneHus 3aaHHbIX (PYHKINH.
~ x+2+1 _ In(1+x)
Y= 1T-3x " %2 R
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2. Haiitu npenensl.

i 3x°+2x*—3x+1 . 2x2—7x+3
X 23 +4x2+3x—8 x03 x2 —8x+ 15

3. I/ICHOJ'IB?)YSI 3aMCYaTCIIbHBIC IIPCACIIbI, BEIYUCIUTD!:

2x+4

I 1 — cos3x I 3x +3
x50 3x2 fat (Bx + 5)

4. HaiiTu ipezienibl, HCIIOJb3YS SKBHBAJICHTHBIE OECKOHEYHO MaJible (DYHKIHH.

In(1 + 3x2) . (e5*=1)
T lim—
x-0 x3 — 5x2 x—0 x

5. UccnenoBath (pyHKIMIO HAa HEMPEpPHIBHOCTh, HAWTH TOYKH pa3pbiBa (PYHKIUH U
YCTaHOBUTH UX Xxapakrep. CaenaTb cCXeMaTHUYEeCKUN YePTEeK.

1 x+4 x<-1
flx)=2x3+1 x2+2;,-1<x<1
2x;x =1

Tema 3. Mamemamuueckuii ananus («Heonpedenennolii unmeepany,
cemecmp 2).

Bapuant Ne 0
1. HailiTu HeonpeieeHHbII UHTErpajl, UCIOIb3Ysl TAOJIMIlY U €r0 OCHOBHBIE CBOMCTBA.
3 1 4dx
j(x/4+5xx/§+3{/§—3 )dx J
Va2 x—4

2. Haiftu HeompeleneHHbI UWHTETpall, HUCHOJIb3YSd MeToA  (OPMHUPOBAHUS
CHeLHaTbHOTO BBIpAXKEHUS 0] 3HaKoM Auddepennnana.

j(x2 — 3)*2xdx J\/xz —3x +502x — 3)dx

3. HaliTu HeomlpeneseHHBI HMHTErpall, MCIOJb3ysl METOJ 3aMEHbl IEPEMEHHBIX W
METO]I UHTETPUPOBAHUS 110 YaCTAM

f(42x —x25x3)dx l;l—:dx

4. HaifTu HeonpeeeHHbII UHTETpajl OT IpOOHO-pAlMOHAIBHON (DYHKIIUN
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(8x3 + 2x% + 4x — 1)dx f 12

————d
x—1 XZ+7x+15

5. HaiiTu HeonpeesIeHHbIN HHTETPal OT TPUTOHOMETPHYCCKUX (PYHKITUN

_ 2—-5x =
fstx - cosdxdx fcos 3 singdx

Tema 3. Mamemamuueckuii anamuz («Onpedenennviii  unmezpany,

cemecmp 2).
Bapuant Ne 0
1. BeluMcnuTh OIpeieIeHHbIA UHTErpal:

1

f x> +1 4
(x3+3x+1)2x

0

2. Berancauts IJ101aab (1)1/11" YpPbI, OTPAHUYCHHYIO JIMHUAMMU:

x = 8cos3t
y = x?, y = 2sin3t’ p= 2c052T([p.
— D 42 <t<-—
y=2-x OSth Ost<y
3. BeluncauTe AJIMHY AYTH KPUBOM:
— _in( ) {x = 3(t — sint) b = 2050
y=-n CO1STX ’ y = 3(1 — cost)’ T[’
0<x< 3 T 0<¢p< 3"

—<t<T
2

4. Beruncnuth 00beM (3a71aua a) U IJI0LIa(b TOBEPXHOCTH BpallleHus (3a1ayda 0) Tena,
MOJIy4E€HHOT'0 BpallleHUEM 3a/laHHOM QUrypsl BOKpyr ocu Ox:

y=1-—x;

— 3 4 =
a)y =x°y = Vx. 6)x=0; x=1

5. BerunciauTth HeCOOCTBEHHBIM HUHTCIpaJl UJIM YCTAHOBUTH €0 PaCXOJUMOCTDb

(o]
—x2
xe dx
0

Tema 4. Jlugppepenyuanvrvie ypasnenus.
Bapuant Ne 0
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1. Haiitu oOmee pemenue wim pemuth 3amady Komu mns auddepeHmaibHbIX
YPaBHEHUH C PA3ICISIOIUMUCS IEPEMEHHBIMU:
r
y' =2y,

xy' —ylny =0
y(0) =1.

2. Haiitm oOmee pemeHde Wik pemuTh 3amadyy Komwu mjis  OZHOPOAHBIX
QG depeHIraIbHbIX YPaBHEHUN TIEPBOTO MOPSAKA.

ydx + 2(\/x_y — x)dy =0

xy?y' = (x* +y*) = 0; y(1) =1

3. Haiitu oOmme pemieHuss JIHHEHHBIX TU(PEpEeHINATBHBIX YPAaBHEHHNA IEPBOTO
HOpPSIIKA:
2

2y e

y' + tgxy = —cosx; y + ==
x X

4. Haiitn ofmiee pemleHMe WiM pemmTh 3agauy Komw mis amddepeHnuanbHbIX
ypaBHEHHI BTOPOTO MOPSIKA, TOMYCKAIONIMX TOHMKEHHE TIOPSIIKA
2 2x

" — cosbx = —; "_ "= 0;
Y Vx Y Ty v1?

5. Haiitu peuieHust nuHeitHbIX nuddepeHnanbHbIX YpaBHEHUI BTOPOrO MOPSAKA C
MOCTOSTHHBIMH KOA (P (QUITUESHTAMH

yII + zyl — O, yll _ zyl _ 3y — e4x;

Kpurtepun w© 1mKana OLEHHBaHHWS 1O  OLICHOYHOMY  CPEACTBY
«KOHTpOJIbHAS paboTay

[xana Kpurepuii onieHnBaHusA
OLICHUBAHHUS

5 KonTposnbHast paGoTa BbIIOJHEHAa Ha BBICOKOM YpPOBHE
(mpaBusbHBIE 0TBETHI J1aHbl Ha 90-100% BompocoB/3amay)

4 KontponbHast paboTa BBITIOJIHEHA HA CPEIHEM YPOBHE
(mpaBUJIbHBIC OTBETHI JIaHBI HA 75-89% BompocoB/3aaa4)

3 KonTposnbHast paboTa BBINOJIHEHAa Ha HU3KOM YpOBHE
(mpaBuJIbHBIC OTBETHI aHbl Ha 50-74% BompocoB/3aaay)

2 Kontponbnas pabota BBIIIOJIHEHA Ha
HEYJIOBICTBOPUTENFHOM YPOBHE (NIPaBWJIbHBIE OTBETHI JIaHbI
MeHee yeM Ha 50%)
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TunoBbie BApMAHTHI JOMAIIHUX 3aTAHUM:

Cemecmp 1.
Bapuant Ne 0

1. laHbl KOOpAMHATHI BEpUIMH TpeyrojabHuka ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heo6xonumo HaiiTu:
— JUIMHY CTOpOHBI AB,;
— ypaBHeHue ctopoH AB u BC u ux yrioBbeie KO3 QHUIUEHTHI;
— yroa Y mexnay npsimeimu AB u BC B panuanax;
— ypaBHeHHUE BbICOTHI CD U ee IuHYy;
— ypaBHeHue Meauansl AE u KoopauHaThl TOYKM KIiepeceueHUs 3TOW MEIUaHbl C
BeIcOTOU CD;
— ypaBHEHHUE NPsAMOIL, KoTopas MPOXOAUT uepe3 Touky K mapasienbHo K ctopoHe AB;
— KOOpAMHATHI TOYKH F(Xp,Vgp), KOTOpas HaXOAUTCA CHMMETPHUYHO Touke A
OTHOCHUTEJIbHO NpsMoii CD.

2. Hano: Touka A(2; 5) m mpsamas y = 1. HeoOXomumMo cOCTaBUTh ypaBHEHHE
reOMETPUYECKOro MecTa TOUeK, PaBHOYAAJICHHBIX OT 3aaHHOU TOKU A(X4, y,4) U IPAMON y =
d.

[TonmyyeHHOe ypaBHEHHE NPUBECTH K NPOCTEHIIEMY BHIy H IIOCTPOUTH Tpaduk
KPHUBOM.

3. 3agaHbl gBE CUCTEMBI JIMHEHHBIX ypaBHEHHUH. PelIUTh NEpBYIO CUCTEMY METOIOM
Kpamepa. [loixydeHHBIN NpU pelIEHUHU MEPBOM CUCTEMBI PE3YJIbTAT IMPOBEPUTH C MOMOIIBIO
MeToa o0paTHOW MaTpullsl. Bropylo cucremy penuTs ¢ momouibio Meroaa ["aycca.

3x1 + sz - 1x3 = 11, 1x1 + 2x2 - 1x3 = 1,
4x1 - 1x2 + 4‘X3 = _10, 3x1 + 5x2 - 1X3 = 1,
1x1 + 3x2 - ZX3 =9 4‘x1 + 7x2 - ZX3 =2

4. JlaHbl KOOpAUHATHI BepIIUH nupaMuisl ABCD:
A(2; =3; 1),B(6; 1; —1),C(4; 8,—9), D(2; —1; 2).
Heobxoanmo:

-

— 3anucats BeKTOpblAB, AC, AD B OpTOHOpPMaJIbHOU CUCTEME {T, 7, E} Y HaWTHU MOJYJIH
THX BEKTOPOB.

— Haiitn yrom mexay BeKTOpaMu AB u AC.

—  Haiiti npoekiuio Bextopa AD Ha BexkTop AB.

—  Bpruucauts nomaas rpanu ABC.

— Haiitu 06bem nupamunst ABCD.

5. JlaHbl KOOPAMHATHI YETHIPEX TOYEK:
A(—-3; —=2; —4),B(—4; 2; —=7),C(5; 0; 3),M(—1; 3; 0).

Heo0xoaumo:

— CocTaBuTh ypaBHEHHE IIJIOCKOCTH (), KOTOpas MpoxoauT uepe3 Touku 4, B u C.

— CocTaBUTh KaHOHMYECKHE YpABHEHUS MPAMOW, KOTOpas MPOXOIAUT 4epe3 TOuKy M
NEPIEHIUKYIISIPHO K IIOCKOCTH Q.

— Haiitu TOYKM TnIepecedeHHs] TOJYYEHHOM TPSIMOM C IUIOCKOCTBIO @ U ¢
KOOpJAUHATHBIMU T1ockocTsiMu X0Y, X0Z, YOZ.
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— Haiitu paccrosaue ot Touku M A0 MmIOCKOCTH Q.

6. Boruncnuth crneayromue npezensl (He mojab3ysach npaBuioM Jlonurans).

i x3—2x%+3 i x%+2 i 2x% —3x —2
xow 4x2 + 3x + 2 xow 3x2 + 2x — 1 *52 x2 + 3x + 10
. 3x2+8x+5 . Vx+4-1 2—Vx-3
im —— - m —
x>-13x% + 9% + 6 T2 9 M —7 9
1-— 4 in3 2
limﬁ; im SnoY lim(1 + 4x)x
x-0 X x—0 tgz_x x—0

xX+2

I (x—l)
xlir(l) x+ 3

7. Bamannyio ¢GyHkiuio Yy = f(Xx) HccaenoBaTh Ha HEMPEPHIBHOCTh U BBIICHUTH
XapakTep To4ek paspbiBa. CrenaTh cxeMaTHUeCKUid rpaduk

(x2, ecmn x <0
!t z 0<x<=
s fi) =487 com 0=x=;
= 42— T
f&) * ll, ecin x> —
2
8. Haiiti nepByro IPOM3BOAHYIO V', 3aJaHHBIX (HYHKLIUIA:
y=2(3x3+4x2—x—2) y=x—ln(2+ex+2 ezx+ex+1)
15Vx +1
y = arctg (M) V3 4 1 sin?3x
V2 y=sin 3 cos6bx
9. HaiiTu nepByro NpOM3BOIHYIO V', 3aJaHHBIX (DYHKIIMIA:
_3t2+1
ST

y = (arctgx)(l/z)ln(arCtgx) y=Xx- ey

t3
y 51n<3+ )

10. Jlana pynkus y = f(x) u 1Ba 3Ha4CHUS apryMeHTa X, U X,. HeoOxoaumo HailTn
npuOIMKEHHOE 3HaYeHNE JaHHOW (PYHKIIUH NPU X = X, UCIIOJIb3YS €€ 3HAUCHHE MPH X = Xq
U 3aMeHss npupocT Ay ¢yHkimu y = f(Xx) cooTBeTCTBYIOUMM AuddepeHimaiom dy:

y = V3x2 + 8x — 16; y = cos(x);
X, = 4 x, = 3,94 X, = 60° x, = 63°.

11. BoInoMHUTE IOIHOE HNCCICOA0BAaHUC 3aJaHHBIX ¢JYHKHHﬁ " IOCTPOUTH UX Fpa(I)I/IKI/IZ
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y=— y=x3—3x2+3

12. Hcnonws3yss meroabl Iud¢depeHIaTbHOr0 BBIYUCICHHS, PEIIUTh CJeIyIOIne

(1)I/I3I/IIIGCKI/IC 3aJa4du:

. t
1. Ilpm noaroroBke K 3K3aMEHYy CTYAEHT 3a t AHEW HU3ydyaeT (m)-m 4acTh Kypca |

3a0biBaeT (o - t)-10 yacTh. CKONBKO JHEH HY)XHO MOTPAaTHTh HA MOATOTOBKY, YTOOBI
Obula M3y4yeHa MakCUMallbHas 4acTh Kypca? PemunTs 3ajauy npu ycioBuu, 4to k =
3a = 1/48.

Teno maccort my = 3000 Kr mamaer ¢ BICOTHI H METPOB M TepseT maccy (cropaer)
NPONOPIHUOHATFHO BpeMeHU majeHus. KospuiueHT nponopuuoHaIbHOCTH K =
100 kr/c. Cuuras, yto HavanbHas ckopocth Vy = 0, yckopenne g = 10 M/c, HaiiTu

HauOOJIBIIYI0 KHHETHYECKYIO0 SHEPTUIo Tesa. PemuTs 3amady npu yciaoBuu, uto H =
1805 M.

Cemecmp 2.
Bapuant Ne 0
1. Beruucnuth HCOMMPCACIICHHBIC MHTCTPAJIbI:
7x3 + 40x — 96 f dx f 2
dx: —_— x“cosdxdx.
2x* 4+ 5x3 — 12x2 xVx? — 16

2. BeluncnuTh onpeaeaeHHbI HHTErpall:

3
f dxdx
) JBx—8)2-2V3x—8+ 4

3. BeruncnuTs miuomaas GUrypbl, OorpaHU4eHHON nmapadbonamu:
2 2
x

X
=——x+1 =——+43x+
y > X y > 3x+6

4. BbuucimTh HeCOOCTBEHHBIN WHTETPAJ, WIIH YyCTAHOBUTH €T0 PACXOIMMOCTD:
[oe)
j dx
x2 +4x + 13
1

5. UccnenoBars Gyukiwmio z = f (X, y) Ha SKCTpEMYM:
z=xy—x?—-2y*+x+10y — 8.

6. Haiitu ob1ee pemenue (o0t I/IHL‘eraJ'I) G depeHIINaTbHOTO YpaBHEHHUS:
8x + 5y

Y =5x—2y'

7. Hano muddepeHnnarprHoe ypaBHEHHE BTOPOTO MOPSAIKA, KOTOPOE IOMyCKaeT

IMOHMIKCHUE TIOpsAaKa. Haiitt wacTtHOE pEIICHUE, KOTOPOC YAOBJICTBOPACT 3aJaHHBIM
Ha4YaJIbHBIM YCJIOBUSIM.
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xy" =y —x2=0,y(1) =4/3,y'(1) =3.

8. 3amaHo nHMHEHHOE HEOAHOPOAHOE U(QEepPeHINATFHOE YpPaBHEHHE BTOPOTO
nopsiika C TOCTOSHHBIMU  Koddduruentamu. HaiiTh dyacTHoe pemieHHe, KOTOpOe

YIOBIETBOPSET NPUBEICHHBIM HAYAILHBIM YCIOBUSIM.
y" —2y'—8y =16x%+2,y(0) =0,y'(0) = 5.

9 Pemmthb cucteMmy ypaBHEHHM U HaWTH YaCTHBIE PEIIEHUS, KOTOPBIC yIOBIECTBOPSIOT
MIPUBEJICHHBIM HAYaJIbHBIM YCIIOBHUSIM.

g
ac XY
dy

A 2y,
I x+ 2y

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

Kpurepun u© 1mKaja OUEHUMBAHWS 1O  OLIEHOYHOMY  CPEICTBY
«UHIUBUAYaJbHBIC 33JaHUS»

[MIxana Kpurepuii onieHuBanus
OLICHUBaHMs (MHTEpBAJ
0aJIIOB)
3auTeHo [IpaBunpHo pewenbl 90-100% 3ananuii
He 3auteno [TpaBmiibHO peniensl MmeHee 90% 3ananuit

OueHouHbIe cpeaCcTBA ISl IPOMEKYTOUYHOM aTTeCTAlNH
(3a4/3K3ameH)

Cemecmp 1.
3a4€T BBICTABISECTCA TMPU YCIOBUM BBINOJIHEHUS CTYJIEHTOM BCEX
MEPONPUATHNA TEKYILIETO KOHTPOJIS C TOJIOKUTEIbHBIM PE3YIIHTATOM.

Tunosoti bunem. Cemecmp 2.

buner Ne 0
Yacrs |. Teopetnueckuii Bompoc.
(ITostHOCTBIO PACKPBITHIN BONIPOC OLlEHUBaeTcs B 1 Oa).
1. [TonsiTue mepBOOOpa3HOI

Yacrs |1. 3amanne HauambHOTO YPOBHSI CIIOKHOCTH.
(ITpaBunbHO BHIIOTHEHHOE 3aJ]aHKE OIICHUBAETCS B 2 Oasuia).

1. Halitu pemeHnst ypaBHEHHI 2. Bbluucauth HeONpeaeneHHbIN
HHTETpal
y" +3y' =0. f(xz + 2x + 3)dx
Yacrs |11. 3aganue 6a30BOro ypoBHsI CIIOKHOCTH.

(HpaBI/IJ'ILHO BBITTIOJTHCHHOC 3aJaHUEC OLICHUBACTCA B 1 68.J'IJ'I)
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3. [IpouHTErpUpOBATH PAIMOHAILHYIO TPOOH

(2x + 16)dx p
x+ D2 +4x+13)

4. Mnsa pyskuun u = 5x%y — 3xy + x> HaliTh rpaJMeHT ¥ IPOU3BOJHYIO B Touke A
1o HanpasieHuio Bektopa § = AB: A(1;2; —1), B(3; —1;0).

Yacts |V. 3aganne noBpIIeHHOTO YPOBHS CIOKHOCTH.
(ITpaBunbHO BBIONIHEHHOE 3a1aHue — 1 Oam).
1. Halitu peuieHust ypaBHEHHI

y// + 3y1 — 3xe—3x;
Ymeepoicoeno na 3acedanuu kageopwor [IM, npomokon Ne_ om 20 e
3aBenyronui ooy. Manviii
kadempoit B.B.
ooy. Manvii
JlekTop /.B.

Kputepun u 1mikana olieHUBaHUS MO OLIECHOYHOMY CPEACTBY
IPOMEKYTOUYHBIN KOHTPOJIb (9K3aMEH)

IIIxama onieHnBaHus

Kpurepuii onieHuBaHus

oTIN4HO (5)

CtyneHT 1iyOOKO M B TMOJHOM O0OBEME BiajeeT
MpOrpaMMHBIM ~ MaTepHaioM. [ paMOTHO, HCUEpIBIBAIOLIE U
JIOTUYHO €ro W3JlaraeT B YCTHOW uiu nmuchbMeHHOU (opme. [Ipu
9TOM 3HAeT PEKOMEHIOBAHHYIO JIUTEPATypy, MPOSBISAET
TBOPUYECKUU TMOAXOJ B OTBETaX HA BOMPOCHl U MPABUIBHO
000CHOBBIBACT MPUHSTHIC PEIICHUS, XOPOIIO BIAJCET YMEHUSIMU
Y HAaBBIKAMM MPU BBINOJIHEHUH MPAKTUYECKUX 3a7a4.

xoporo (4)

CryneHT 3HaeT NporpaMMHBIM MaTepual, TPaMOTHO H IO
CYTH M3J1araeT ero B yCTHON WM MUChbMEHHON Qopme, Homyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKICHHSIX, TPAKTOBKAaX,
ONpENIETICHUAX U KaTerOpHsX WM HE3HAUUTEIIbHOE KOJIMYECTBO
ommbok. Ilpu 3TOM Biameer HEOOXOMUMBIMHU YMEHHSIMHU U
HaBbIKAMU MPH BBINOJIHEHUHU NPAKTUYECKUX 3a7a4.

YAOBJIETBOPUTEIILHO

3)

CryneHT 3HaeT TOJBKO OCHOBHOW  IMPOTPaMMHBII
Marepuay, JOIyCKaeT HETOYHOCTH, HEIOCTATOYHO  YETKHE
(GbopMyIIMPOBKH, HEMOCIEA0BATEIbHOCTh B OTBETAX, U3JIaraeéMbIX
B YCTHOH WJM nucbMeHHOH ¢opme. [Ipu 3TOM HemoCTaTO4HO
BIIQJICET yYMEHUSMH M  HABBIKAMM 1PU  BBIIOJHEHUHU
npakThdeckux 3aaad. Jlomyckaet 10 30% ommnboK B M3IaraeMbIx
OTBETaX.

HEY10BJIETBOPUTEID
HO (2)

CrTyzneHT He 3HaeT 3HAYUTENIBHOM 4YacTH IPOrpaMMHOIO
Matepuaina. [Ipu 3ToM gomyckaeT NMpUHIUNHAIBHBIE OIIMOKU B
JI0Ka3aTeNIbCTBAX, B TPAKTOBKE IOHATUHI U KaTErOpUM, IIPOSIBIISET
HU3KYIO KyJbTYpPY 3HAHHM, HE BJIAJICET OCHOBHBIMU YMEHHUSIMH U
HaBbIKAMHU IIpH BBINOJHEHMM INpaKTHYeCKuX 3afgad. CTyIaeHT
OTKa3bIBAETCS] OT OTBETOB Ha JIONIOJIHUTEJIbHBIE BOIIPOCHI
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JIncT n3MeHeHu! U NOIIOJIHEHUN

/11

Bunnl nononnenunit
1 U3MEHEHUI

[ara u HOMeEp
MPOTOKOJIA 3aCeIaHus
kadenps! (kadenp), Ha

KOTOPOM ObLIH
PaccMOTPEHBI ¥ OJ0OPEHBI
W3MEHECHHMSI U JIOTIOJTHECHUS

[Toamucs (c
paciudppoBKOi)
3aBeyroniero kageapoi
(3aBenyromux Kadenpamu)
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