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JIuct cornacosanus PITY /]

Pabouas nmporpamMMa y4eOHOH IHCIMILTHHBI «BpIcIIas MaTeMaTHKay I0 HalPaBJICHUIO
noarotosku 41.03.05 MexaysapoJHbIe OTHOIICHHS. — 11 c.

PaGouast mporpaMMa yd4eOHOH MMCHHIUIMHBI «BhICIas mareMaruka» COCTaBlcHa Ha
OCHOBE  (helepalbHOTO TOCYAAPCTBEHHOTO — 00pa3’oBaTebHOTO  CTaHJapTa  BRICLICTO
oOpaszoBaHus 1O HaNpPaBJICHHIO IOATOTOBKA 41.03.05 MexayHapoaHble OTHOILCHHS,
YTBEPIKJIEHHOTO NPHKa3oM MuHHCTEpCTBa obpasopanuss M Hayku Poccuiickoii ®enepauud OT
15 monst 2017 roga Ne 555 (¢ W3MEHEHHSMH W JONOIHEHHMSAMH), 3apPErHCTPMPOBAHHOTO B
MunucrepcTse rocTuiEd Poccuiickon Denepanuu 05 mronst 2017 roma 3a Ne 47304, yue6HOTO
miaHa 1o HampaBieHuio moarotoBkd 41.03.05 MexayHaponHele OTHOIICHHA, (mpoduie
«MexyHapoqHble OTHomeHMs») u [lomoxenus o paGoueli TporpamMme y4eOHOH
mucnurmas B ®TBOY BO «JITY uM. B. lansa».

COCTABUTEJIb
KaH. TexXH. HayK, JIOIl., 3aBeIYFOIINN KadeIpol NPUKIaTHOH MaTeMATHKH Mausrit B. B.

Pa6Gouas mporpamMma IMCIMIUIMHBI YTBEPXKICHa Ha 3acelaHMU xaepsl MPUKIATHOM

MaTeMaTHKU
18 anpens 2023 r., mpotokon Ne 10 %
3apeyromuit Kapeapoi IPUKIaJIHOW MaTEMATHKH £ Mausiit B. B.
[TepeyTBepXKACHA: «___ » 20 r., mpotokoa Ne —

CornacoBaHa: / =
3apeyromuit Kadeapoii rocy1apCTBEHHOTO YIIPABICHUS // s Makape®a E. U.

PeKOMEHIOBAaHA HA 3aCENaHHH y4eOHO-METO/MYGCKOM KOMHCCHH — (baKylnbTeTa
KOMITBIOTEPHBIX CHCTEM B HHQOPMALMOHHBIX TEXHOJIOTHH
19 anpesnst 2023 1., mpotokon Ne 8

IIpencenarens y4eOHO-METOIMYECKOH KOMHMCCHH (baxynbreryomnmorepﬂmx CHCTEM H

uH(OPMAIIMOHHBIX TEXHOJIOTHH e Berposa H. H.
v

© Maunstii B. B., 2023 rox
© ®I'BOY BO «JIT'Y umM. B. [Tans», 2023 rox



CTpyKTypa U coAepKaHue THCHUNIHHBI

1. Ilesn 1 3a1a4u AUCHUIVINHBI, €€ MECTO B y4eOHOM mpouecce

JluciniviHa MpEACTaBISET COOOM M3IIOKEHUE OCHOBHBIX MOJIOKEHUI
MaTeMaTHKH, HEOOXOUMBIX JJIs U3YUYCHHUS CIIEITAATBHBIX TUCITUILINH,

Ilens M3yyeHWs AMCHMIUIMHBI — OBJIAJICHUE CTYJACHTAMH HEOOXOJAMMBIM
MaTEMaTUYECKUM arapaToM, MOMOTaMUM aHATU3UPOBATh, MOJCIIUPOBATE U
peliaTh 331a44 B paMKaxX MPUKIAIHBIX UCCIICTOBAHUMN.

3ajaun; pa3BUTHE JIOTUYECKOTO U aOCTPAKTHOTO MBIIUICHUS CTYICHTOB,
OBJIQJICHUE CTYJCHTAMH METOJAaMU MCCIICIOBAHUS W PEIICHUS] MATEMATHYECCKUX
3a/a4;, BbIPA0OTKA y CTYJICHTOB YMEHHUS CaAMOCTOSATEIBHO PACIIUPSATH CBOM
MaTEMaTUYECKUE 3HAHUS W MPOBOJUTHh MAaTEMATUUYECKHA aHAIW3 TPUKIIATHBIX
3a/1ad4.

2. MecTto aucuuniuebl B cTpykrype OIIOII BO

JucumnnuHa «BpICIIas MaTeMaTHKa» BXOIUT B 00s3aTENIbHYK) YacTh
y4eOHOTO IJIaHa.

HeoOxomuMbiMu - YCHOBHSIMH 1711 OCBOCHHWSL JTUCLIUTUIMHBL  SIBJISIFOTCSI:
3HAHWUE DJIEMEHTAPHOM MATEMATHKHW. aireOpbl, T€OMETPHH, 3JIEMEHTAPHBIX
(PYHKLMIA ¥ OCHOB MareMaTHYeCKOTO aHAJIN3a;, YMEHUS PEIIATh TUIOBBIE 3aa41
DJIEMEHTAPHOW  MAaTeMarTWKW,  HABBIKM  MBICIMTEIBHON  NEATEIBHOCTH,
JIOTMYECKOT0 aHAIM3a, MAaTEMATHYECKOTO U TEOMETPHUYECKOTO MBILIIJIEHHS.

ConepkaHue JIUCUMIUIMHBL  SIBISETCS  JIOTHYECKUM  MPOAOILKEHUEM
COIEp)KaHUs DJIEMEHTAPHOW MATeMaTUKH W CIY>KUT OCHOBOM I OCBOCHHS
CHECLMATIBHBIX AUCLUMIJIMH W BBINOJHEHHUS BBIMYCKHOM KBaIM(PHUKALIMOHHOM
palboTHI.

3. TpeGoBaHusi K pe3y/ibTATAM OCBOCHHS COACPKAHUS TUCHUILIHHBI

CTyneHThl,  3aBEpLIMBIIME  M3YYEHUE  JUCUMIUIMHBL  «Bbicmias
MaTEMaTHKA», JOJKHBI

3HATh. OCHOBHBIC MOHATUS W METOABI MATEMATUYECKOIO AHATN3a, B YaCTH
IMPPEPEHIMATBHOTO W WHTETPAIIBHOTO HWCYMUCIICHUS, TEOPHUHM JIMHECHHOM
anreOpsl; Teopun AUPPEPEHINATBHBIX YPABHEHHIA.

YMETh. HWCHOJB30BATh METOABl MAaTEMATHYECKOrO aHain3a, JUHEHHON
anreOppl, MCMOJIB30BATh OCHOBHBIC MPUEMBI 0OPAOOTKM 3KCHEPUMEHTAIBHBIX
JAHHBIX, pelIaTh TUIOBBIE 3a7a4l; 00pamaTbcs K MH(POPMALMOHHBIM CUCTEMAaM
(UnTepHer, cnpaBo4YHAass W JApyras MareMarudyeckas JuMTeparypa) Juis
NOTIOJIHEHUS M YTOUHEHUSI MATEMATHYECKAX 3HAHWA.

BIIAJCTh. MATEMATHYECKUMH MOHSATUSAMU W CHUMBOJIAMHU JJIS BBIPAKEHUS
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OTHOIIEHM, MATEMAaTUYECKUMHU METOJAMH U
AITOPUTMAMU B MPUIOKEHUSIX K €CTECTBEHHBIM HAYKaM.

[lepeuncineHHble pe3yabTaThl 00pa30BaHUs SIBISFOTCS OCHOBOM ISt
(dbopMHUpoOBaHUs CleAyromux KoMmneTeHimil (B coorBeTcTBuu ¢ ®I'OC BO un
TpeOOBAaHUSIMU K pE3yJIbTaTaM OCBOEHUS OCHOBHOH MPOQeCCHOHAIBHOMN
oOpazoBarenbsHOii mporpammel (OITOIT BO):
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YHUBEPCAIBHBIX:

YK-1

CHOCOOEH OCYIIECTBIATh MOUCK, KPUTMYECKUI aHalM3 M CUHTE3
uH(popMaLuy,

MPUMCHITh CUCTEMHBIA MOAXOA JUISL PCIICHHS

MMOCTAaBJICHHBIX 3a4a4

4. CTpyKTYpa H CoAePKAHNE JUCHUILTHHBI

4.1. O0bem y4eOHO# AUCHUIIMHBI U BUbI Y4e0HOi padoThl

OO6beM gacos (3.e.)

B . Ounas Ouno- 3aouHas
un yueOHoi padoTsl
dopma 3a04Hast dopma
dbopma
O6mas yuebHast Harpy3ka (Bcero) 144 - -
(4 3au. en)
Obs3arenpHass ~ ayautopHas — ydeOHas 68 - -
Harpyska (Bcero)
B TOM YHCJIE!
Jlekuun 34 - -

CeMUHapCKUe 3aHATHS - - -

IIpakTnueckue 3aHATUSA 34 - -

JlabopatopHble padoThI - - -

Kypcosas paborta (KypcoBoil MpoeKT) - - -

HWnupusuayanbHOE 3ajaHue - - -

CamocrosTenpHas paboTa CTyeHTa (BCero)

76 - -

dopma aTrecTtalfn

3a4eT - -

4.2. Coaep:kanue pa3aejoB IMCHUILIHHBI

Cemecrp 1
Tema 1.

Tema 2.

Jluneiinas anreOpa

Marpunel. Onepanun Han Marpuuamu. Onpenenurend. CBoicTBa
OTIPEIETTUTENEN. Paznoxxkenue OTIPEIETTUTEIEN. Meroabl
BBIUMCICHHs onpeaenurenci. OOparHas MaTpuua.

Marpuunsle ypaBHeHUs. Panr marpuuel. CUCTEMBI JIMHEHHBIX
anreOpanyecknx ypaBHeHuid. Marpuunslii meton. Meron Kpamepa.
Meron ["aycca.

Bekropel.  JluHeiliHBle onepauMd  Han  BEeKTopamMu.  baswuc.
Koopaunatel Bektopa B Oasuce. /JleiicTBust ¢ BeKkTOpamMH B
KOOPAMHATHOM MPEACTAaBJIEHMU. JlekapToBa cHCTEMa KOOpPAWHAT.
CkalsipHOE  TIPOM3BEACHUAE BEKTOPOB. BEKTOPHOE NPOU3BEICHUE
BEKTOPOB. CMEIIAHHOE NMPOU3BEICHUE.
MaremaTtinyecKkuii aHamu3

MHOXKECTBA  BEILIECTBEHHBIX  YMCEIL.
onpeaecncHus. CrnocoObl  3aaHus.
(YHKIMH, MX CBOICTBA U TPaQUKH.
[Tpenen (yHKUMIA, OCHOBHBIC TOHATHS W CBOWCTBA. [lepBbIi M
BTOPOM 3aMevareabHble IPEIEbL.

Oynkius.  OOnacte  ee
OCHOBHBIE  BIIEMEHTApPHBIC




HenpepbiBHOCTE (yHKIMU B TOYKE. HempepbIBHOCTH OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIMA.

JuddepeHupmanbHoe ucUncieHe (YHKIUHA OMHONW MEPEMEHHOM.
[Tpon3BoHas GyHKIMK, €€ CMBICI B Pa3IMUYHbIX 33aa4ax. [IpaBuna
HaXO0’KICHUS IIPOU3BOIHOM.

[TpumeHenne mudPepeHInaATBHOrO NCUMCIIEHHS 1Sl KCCIE0BaHMUS
(yHKIMIT ¥ TOCTPOCHUS MX TpaduKOB YCIOBUS MOHOTOHHOCTH
(GyHKIUH. OKCTpeMyMbl  (PYHKIMH, HEO0XOAUMOE YCIIOBHE.
Jloctarounble ycaoBus. OTbICKaHUE HAMOOJBIIET0 U HAMMEHBIIIETO
3HaYeHusT  QyHKUUM,  JUPPEPEHUIMPYEMO  HA  OTPE3KE.
HccnenoBanne  Boimyksoctd  (yHkmmu.  Toukm — meperuda.
Acumnrotsl GyHKOMA. [ToHATHE 00 ACHMOTOTHYECKOM PA3TIOKEHHN.
OOuras cxema uccne1oBanus GyHKIUHA U MOCTPOEHHUE €€ rpaduka.
Heonpenenennniit unterpan. IleppooOpasnas. HeomnpeneneHHbii
WHTErpaJl W €ro  CBOWCTBA.  ['€OMETpUYECKMI  CMBICI
HEONPEACTCHHOr0  WHTerpama.  Tabnunma — HEOMpENEIECHHBIX
uHTerpasioB. [Ipocreiiine npuémMel HHTETPUPOBAHMSL.
OnpeneneHHblil THTErpal ¥ €ro MPUIIOKEHUS. 3a1a41, TPUBOASIIIE
K TOHATHIO OMNPEACNICHHBIX WHTerpaioB. ®opmyna HeroToHa-
JleliOanna. OCHOBHBIE TMPHEMBI  BBIYMCIIEHHS  OMPEACTICHHBIX
uHTerpasioB.  [IpUnoskeHWE  OMPENENEHHBIX  MHTETPAloOB K
BBIYMCIICHHIO TUTOINAEH, 0OBEMOB, IJIUH JAYT.

Tema 3. JluddepeHumansabie ypaBHEHUS
OObIKHOBEHHBIE U PepeHIMATbHBIE  YpaBHEHHS. DU3nYecKkue
3aqaud, nOpuBomsUME K - Au(depeHUMaTbHBIM - YPABHEHUSM.
JiupdepeHumanbHple  ypaBHEHUST  MEPBOrO  MOpsaka ¢
PA3IENSOUIUMUCS NEPEMEHHBIMU U OJHOPO/HBIC
middepeHumanbHble ypaBHeHUs. JIMHEHHbIE muddepeHIHaTbHbIC
VpPaBHEHUsT  MEPBOr0  MOPSAIKA. YpaBuenue  bepHyum.
JnddepeHunanbHble ypaBHEHUS BBICITINX TOPSIIKOB.
4.3. Jlekunu
O6bem vacos
Ne n/m Ha3sBanue TeMbl Ouro- 3ao4Has
Ounas popma 3a04Hast
dbopma dbopma
Tema 1. | JIuneiinas anrebpa 10 - -
Tema 2. | MatemaTudeckuii aHaau3 16 - -
Tema 3. Huddepenunanbubie 3 - -
YpaBHEHUSA
Hroro: 34 - -




4.4. llpakTnyeckne 3aHITUSA

O0BEM 4acoB

Ouno-
Ne i/ Hassanue temsl 3aouHas
Ounas popma 3a04Hast
dbopma
dbopma
Tema 1. | JIuneiinas anrebpa 10 - -
Tema 2. | MareMaTHUECKUN aHAIN3 16 - -
uddepeHnaIbHBIE -
Tema 3, | AHddepen 8 ;
ypaBHEHHSI
Hroro: 34 - -

4.5. JlaGopaTopHbie paGoThI
JlaGoparopHble pabOThI MO AUCUUIUIMHE HE MTPEITYCMOTPEHBI.

4.6. CamocrositesqibHasi pad0Ta CTYICHTOB

O0beM yacos

Ne o/t Hassanue temMbl Bun CPC QOunas OxHo- 3aouHas
dbopma 3a04Hast dbopa
P dbopma P

. MOATOTOBKA K KOHTPOJIbHON
JluneitHas
Tema 1. pabore; BBITIOJIHEHNE 24 - -
anredpa
JOMAIITHETO 3a/1aHuUs

. | moAroToBKa K KOHTPONBHOM
MareMaTHueCcKuii
Tema 2. pabore; BBITIOJTHCHHE 28 - -
aHaJu3
JOMAIITHETO 3aTaHHSI

Huddepenumnany | moAroToBKa K KOHTPOJBHOH

24 - -
HbIC YPABHEHUS pabore;

Tema 3.

Hroro: 76 - -

4.7. KypcoBbie pad0Tbl/lPOEKTHL
KypcoBbie paboThl IO TUCHHUITIMHE HE MTPETYCMOTPEHBI,

5. O0pa3oBare/ibHbIC TEXHOJIOTHH

[TpenogaBaHue TUCUMITIMHBI BEAETCS C MPUMEHEHUEM CIEAYIOLINX BUIOB
00pa30BaTENbHBIX TEXHOJIOTHI:

— TPAAULIMOHHBIE OOBSICHUTENbHO-UJUTFOCTPATUBHBIC TEXHOJIOTHH,
KOTOpBIE 00€CTIEUMBAOT JOCTYMHOCTh YUEOHOr0 Marepuana Ajisi OOJbIIMHCTBA
CTYJAEHTOB, CHCTEMHOCTb, OTPaOOTAHHOCTh OPraHHM3alMOHHBIX (OpM H
PUBBIYHBIX METOAOB, OTHOCUTEIBHO MAJIbIE 3aTPAaThl BPEMEHHU,

— TEXHOJIOTUU TPOOJIEMHOro OOYYCHHWsl, HANPABJICHHBIE HA Pa3BUTHE
NO3HABATENIbHON AKTUBHOCTH, TBOPYECKOH CaMOCTOSTENBHOCTH CTYIEHTOB H
IPEINOJIAraroIIre MOCIEA0BATEIBHOE U LEICHAMPABICHHOE BBIIBUKEHUE MEPEN
CTYJEHTOM MMO3HABATEIBHBIX 33/1a4, PA3PEIIEHUE KOTOPBIX MO3BOMSET CTYAEHTaM
AKTUBHO YCBaWBaTh 3HAHWS (MCIOJIB3YIOTCS MOMCKOBBIE METOMABI;, MOCTAHOBKA
NO3HABATENIbHBIX 33/]1a4);

— TEXHOJIOTMH PA3BUBAOIIETO OOYYECHHS, MO3BOJISIOIUE OPUEHTUPOBATH
y4eOHBIN MPOLIECC HA TOTEHIUATBHBIE BO3MOKHOCTH CTYICHTOB, MX PEATH3ALUI0
U PA3BUTHE,
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— TEXHOJIOTUM KOHUEHTPUPOBAHHOTO O0OYYEHUS, CYTh KOTOPHIX COCTOUT B
CO3IlaHMM MAaKCUMAaJIbHO OJM3KOM K €CTECTBEHHBIM TCHXOJOTMUYECKUM
O0COOCHHOCTSIM 4YEJIOBEUECKOTO BOCIPUATHS CTPYKTYPbl y4eOHOTO mpolecca U
KOTOPbIE JAIOT BO3MOKHOCTh INTyOOKOTO M CUCTEMHOIO U3YUEHUs COACPIKaHUS
yueOHBIX AUCLUIUIMH 3 CUET OObEAUHEHUS 3aHATUH B TEMATHUECKUE OJIOKHU;

— TEXHOJIOTUM ~ MOJYJBHOTO  OOyYeHHUs,  Jalollde  BO3MOKHOCTb
o0ecreueHus THOKOCTH mpoliecca 00yYeHusl, aAanTalul €ro K UHIMBU Iy JIbHBIM
NOTPEOHOCTAM M OCOOEHHOCTAM OOYyYarOMIMXCsl (MPUMEHSIOTCS, KaK MPaBUiIo,
OpU CaMOCTOSITENBHOM OOYUYEHMM CTYJEHTOB MO MHIMBUAYAJLHOMY Y4eOHOMY
TUTAHY ),

— TeXHONOrun  AupPepeHmpoBaHHOTO OOYUYEHMS, OOECIEUNBAIOIINE
BO3MOKHOCTh CO3[]aHUs ONTUMAJIbHBIX YCIIOBUH JUIsl pa3BUTHsI MHTEPECOB U
CHOCOOHOCTEH CTYyJCHTOB, B TOM YHCIE M CTYyJACHTOB C OCOOBIMH
00pazoBaTebHBIMU NOTPEOHOCTSAMU, UTO MO3BOJISET PEATIU30BATH B KYJbTYPHO-
00pa3oBaTeNbHOM TMPOCTPAHCTBE YHUBEPCUTETA HJICK0 CO3JAHUS PABHBIX
BO3MOKHOCTEH U151 MOJTy4eHHs 00pa30BaHus

— TEXHOJIOTUM AKTHBHOTO (KOHTEKCTHOTO) OOYYEHHs, C TOMOULIbIO
KOTOPBIX OCYULICCTBIIIETCS MOJCIMPOBAHUE MPEAMETHOTO, MPOOJIEMHOTO |
COLMAJIBHOTO ~ cofiepskaHusi  Oyayuieil  mpo(eCCHOHANBHONW — JAEATENBHOCTH
CTYJICHTOB (MCHOJIB3YIOTCS AKTUBHBIE U MHTEPAKTUBHBIE METOJbI OOyYEHUs) U
T. 1.

MakcumanbHas 3p(HEKTHBHOCTE MEAATOTUYECKOTO MPOLECCA TOCTHTAETCs
OyTEM  KOHCTPYMPOBAHUS  ONTHUMAJIBHOIO  KOMILJIEKCA  MEAarOrMuecKuX
TEXHOJOTUI W (WIM) WX DIIEMEHTOB Ha JIMYHOCTHO-OPHUEHTUPOBAHHOM,
JESITENbHOCTHOM, UATOTMUYECKOW OCHOBE W MCIOJIb30BAaHMS HEOOXOAMMBIX
COBPEMEHHBIX CPEICTB OOYUECHHUS.

6. ®OpMBbI KOHTPOJISI OCBOCHHS THCHUTIAHBI

Texyinas arrecranust CTyICHTOB MPOU3BOJUTCS B JUCKPETHBIC BPEMEHHBIE
WHTEPBAJIBL JIEKTOPOM WJIM TPEMOAABATENEM, BEAYLIUM NPAKTHUYECKHAE 3aHATHS
M0 TUCHUIIIMHE, B CEAYONMX (opMax:

— ()pOHTAIIbHBIE ¥ UHAUBUAYAIBHBIE OITPOCHI,

— KOHTPOJIbHBIE PabOTHI;

— 3aIUTa JOMAIIHUX 3aJaHNH.

@DOHIBI OLICHOYHBIX CPEACTB, BKJIFOYAKOIIAE THUIOBBIC WHAWBHIYAJIbHBIE
3a/1aHus, KOHTPOJIbHBIE PaOOTHI, MO3BOJISIOLIME OLEHUTh PE3YJIBTAThI TEKYILEH U
OPOMEXKYTOUHOM — arrecTaumy  OOYyYArOMIMXCS 1O JaHHOH  JUCLUIUIMHE,
NOMEIIAKOTCS B MPWIOKECHHH K paboueil mporpaMMe B COOTBETCTBHH C
«[TonoxxeHreM 0 (POHIE OLEHOYHBIX CPEIACTBY.

[TpoMexxyToUHass arTecTanms MO Pe3yjbTaraM OCBOCHWS JWCUWIIIMHBI
OPOXOAUT B opMe 3auera (MPEArnonaracT BBIMOJIHEHUE BCEX BHIOB YUEOHOH
paboThL, MPEAYCMOTPEHHBIX pa00OUCH MporpaMmMoi yueOHOMU TUCIUTIIIMHBI).

B 3K3aMeHalMOHHYI0 BEIOMOCTh M 3aYETHYK) KHIKKY BBICTABJISIFOTCS
OLICHKH MO LIKAJIE, MPUBEACHHON B TaOIMIIE.



XapaxkTepUCTHKA 3HAHKS NPEAMETA U OTBETOB 3auersl
CrtyneHT ryOOKO M B TOJHOM OOBEME BJANEST MPOrPAMMHBIM MATEPHUAJTIOM. | 3a4TEHO
I’'pamoTHO, HCUepnbIBaAIOIIE U JJOTUYHO €ro M3JIaraeT B YCTHOW WJIM MUCbMEHHOMN
dopme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO JIUTEPATYPY, MPOSBIISECT TBOPUECKHIA
MOAXOJ B OTBETAX Ha BOIMPOCHI U MPABUJIBHO OOOCHOBBIBAET MPUHSITHIC PEIICHUS,
XOpOUIO BJIaIe€T YMEHUAMH U HABbIKAMU NPU BBINOJHEHUH MPAKTUYECKUX 33124,
CtyneHT 3HaeT MpPOrpaMMHBIN MaTepHall, TPaAMOTHO U MO CyTH H3JIaraeT ero B
YCTHOW WJIM MHUCBMEHHOU (hopme, MOMyCKas HE3HAYUTEJbHbIE HETOYHOCTH B
VTBEPKICHUAX, TPAKTOBKAX, OMPEICICHUAX U KATErOPUSAX WU HE3HAYUTEIbHOE
KoJmuecTBO OmuOOoK. [lpu 3TOM Biageer HEOOXOMUMBIMH YMEHHSIMH U
HAaBBbIKAMH NPH BHIOJIHEHUN NPAKTUYECKHUX 3a7a4.
CTyneHT 3HaeT TOJbKO OCHOBHOM MPOTrPaMMHBIM MaTepuaj, IOMyCKaeT
HETOYHOCTHU, HEOCTATOYHO YETKHE (DOPMYJIHPOBKH, HEMOCIEAOBATEIHLHOCTD B
OTBETAX, HW3JIAaraéMbIX B YCTHOW WM THUCbMeHHOW ¢Qopme. Ilpu sTOM
HEJIOCTATOYHO BJIaJIC€T YMEHUSIMU U HABBIKAMU MPH BBINOJIHEHUN NPAKTUUECKUX
3amau. Jonyckaer no 30% omubOK B M3IaraeMbIX OTBETAX.
CtyneHT He 3HaeT 3HAYUTEJIbHON YacTH MPOrpaMMHOro marepuaia. [Ipu stom HE
JOMYCKAeT MPUHINITUATbHBIC OIIMOKH B JOKAa3aTENIbCTBAX, B TPAKTOBKE MOHSITHHA | 3a4TEHO
W KaTeropwil, NposBJIsET HU3KYIO KyJbTYypy 3HAHHUH, HE BJaAeeT OCHOBHBIMHU
YMEHUSAMH W HaBBIKAMH TIPU BBIMOJHEHUU MpakTUUeckux 3aaad. CryaeHT
OTKAa3bIBAETCS] OT OTBETOB HA JOMOJIHUTEIbHbBIEC BOMPOCHI.

7. Y4eOHO-MeTOAN4eCKoe 1] NMPOrpaMMHO-UH(POPMALHOHHOE
o0ecnieyeHne AUCHUILTHHBI:

a) OCHOBHAS JIMTEparypa:

1. Kupkunckuii A.C., MaremaTnuecknii aHaim3 : YueOHoe nocodue ass
By30B / Kupkunckuii A.C. - M.: Akxagemuuecknii [Ipoekt, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekcr : snektpoHHblii // ObC
"KOHCYJIBTaHT cTyeHra" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (nara 06pa1ueHH;1
02.09.2022). - PexxuM AOCTyMA © IO MOATHKCKE.

2. Makcumenko B.H., Kypc maremarnueckoro ananusza : y4eOHWK /
Makcumenko B.H. - HoBocuOupck : Mza-o HI'TY, 2016. (Cepus "YueOHUKN
HI'TY") - ISBN 978-5-7782-2914-3 - Tekcr : osnektpoHHsli // 2BC
"KOHCYJIBTaHT cTyeHra" : [caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (nara 06pa1ueH1/1;1
02.09.2022). - PexxuM AOCTyMA © IO MOATHKCKE.

3. Ilonos B.C., Jluneitnas anredpa : yueonoe nmocodue / B.C. Ilonos - M. :
HsparensctBo MI'TY um. H. O. baymana, 2016. - 251 ¢. - ISBN 978-5-7038-
4305-5 - Tekct : anekrponusiid // OBC "KoHcynbTanT ctyaenta” : [caiit]. - URL

http://www.studentlibrary.tu/book/ISBN9785703843055 html (nara
oOpamienus: 02.09.2022). - Pexxum goctyna : no MoANKUCKe.

4. Yeromun A.Il, JluneitHas anreOpa W aHAJIMTHYECKas TE€OMETPUS
yaeOHoe nocooue / Uerommn A.IL - PoctoB H/]] : M3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275-1728-2 - Tekcr : snekrponHsii // 2bC "KoHcynpTaHT
cTyacHTa" : [caitT]. - URL :


http://www.studentHbrary.ru/book/ISBN9785829130404.html
http://www.studentlibrary.ru/book/ISBN9785778229143
http://www.studentlibrary.ru/book/ISBN9785703843055.html

http://www.studentlibrary.ru/book/ISBN9785927517282 . html (nara oGpameHus:
02.09.2022). - PexxuM AOCTyMA © IO MOATHKCKE.

0) IOMOJIHUTE/IbHASA JIUTEpaTypa:

1. bexnemumes /JI. B. Kypc aHaIMTHYECKOW TEOMETPUM W JIMHEHHOM
anreOpsl [Teker] : yueOnuk / JI. B. beknemumies. - 5-¢ uza., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. @. Kparkuii Kypc MareMarnueckoro ananusa [Tekcr] :
yueOHuk / A. ®. bepmanrt, K. I'. ApamanoBuu. - 8-¢ u3a., Wcnp. U oM. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. COopHuMK 3aiad Mo Kypcy MaTreMaTH4eCKOro aHajau3a
[Texcr] : yue6. mocobue / I'. H. bepman. - 20-¢ uza. - M. : Hayka, 1985. - 384 c.

4. Nanko I1. E. Beicoias MaremMarnka B YIPaKHEHHUSX M 3a1adax. Yueo.
[Tocobue nns By30B / I1. E. Jlanko, A. I'. Tlonos, T. 5. KoxeBuukona, C. 1.
Hanko. — 7-¢ w3, uenp. - M. @ OO0 «HM3pmarensctBo ACT»: OOO
«U3marensctBo «Mup u OOpazoBanuey, 2014. - 816 c.

5. Knerenuk /. B. COopHUK 3a/1a4 MO aHATUTUYECKO# reomeTpun [Tekcr] :
yue0. mocodue ans BTy3oB / 1. B. Knerenuk ; mox pea. H. B. E¢umoga. - CII0. :
"CnenmanbHas mureparypa”, 1998. - 200 c.

6. I'pubanos B. M. Beicmas maremaruka. Kypc nexumii. Y. 1 [Teker] / B.
M. I'pubanoB, H. M. Kpamaps, O. I1. [1Ieen. - Jlyranck : U3a-so BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanos B. M. Beiciias marematuka. Kype nekuuii. Y. 2 [Teker] / B.
M. I'pubanoB, H. M. Kpamaps, O. I1. IIeen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanor B. M. Bricmas maremaruka. Kype nekumii. U. 3 [Tekct] / B.
M. I'pubanoB, H. M. Kpamaps, O. I1. [1Ieen. - Jlyranck : U3a-so BHY um. B.
Hans, 2003. - 174 c.

9. neitnep B. E. Kparkuit kypc BeicIIeid maremaruku. B 2 1. [Teker] :
yueO. nocooue / B. E. llueiiaep, A. Y. Cnyukuii, A. C. IllymoB. - 2-¢ u3n,,
nepepad. u gon. - M. : Beicun. mikona, 1978. - 328 ¢.

10. COopHuK 3amay no Marematuke 1uist BTy30B. Y. 1. JInunelinas anredpa u
OCHOBBI MareMaTuyeckoro anammsa [Tekct] : yued. mocodue / moxa pen.. A. B.
E¢umosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 464 c.

11. COopHuK 3ama4 no maremaruke it BTy30B. Y. 2. CneunumanbHble
pazaenbl MaTeMaTH4eckoro aHanmsa [Tekct] : yued. mocodue / moxa pen.: A. B.
E¢umosa, b. I1. JlemunoBuua. - M. : Hayka, 1981. - 368 c.

12. byrpor . C. Bricimag maremaruka. B 3 T. Jludpdepenumanbaoe u
uHTErpagbHoe ncuucienue [Teker] : yueOnuk mis By3oB / 5. C. Byrpos, C. M.
Hukonsckuii. - 8-¢ uzn., crep. - M. : lpoda, 2007. - 509 c.

13. KynpsiBues B. A. Kparkuii kypc Beiciiel matemaruku [TekcT] : yueo.
nocobue / B. A. Kyapssues, b. [1. Jlemuaosuu. - 4-¢ u3a., nepepad. u gom. - M. :
Hayxka, 1975. - 624 c.

14. TTuckynos H. C. [luddpepeHumanbHoe 1 MHTErPAIBHOE UCUHCTEHUS: JJist
BTY30B. [Tekcr] : yued. mocodue / H. C. TTuckynos. - 13-¢ uzn. - M. : Hayka,
1985. - 560 c.


http://www.studentlibrary.ru/book/ISBN9785927517282.html

15. byrpos . C. luddepeHunanbsHOe U MHTErpaJibHOE UcUrcIeHue [ TeKeT]
: yueOnuk / 5. C. byrpos, C. M. Hukonwckuii. - M. : Hayka, 1984. - 432 c.

B) METOAMYECKHUE YKAZAHHS:

1. MeTtoanueckue peKOMEHIAMN U COOPHUK MPUMEPOB ISl BBITOJIHCHUS
VHIUBUIYAJbHBIX 33aJaHUiA 1O BBICLICH Mmaremaruke. Paspen: «JIuHehHas u
BEKTOpPHas anreOpa» Uis CTYJACHTOB WH)KCHEPHBIX, SJEKTPOTEXHUUYECKUX H
SKOHOMHUYECKUX HAMPABJICHUH MOATOTOBKH [ DJIEKTPOHHBINA pecypc]/ coct.: B. B.
Mayeiid, [[. B. Mansiid, B. C. Illenokos. - Jlyranck : JIHY um. B. Jlamg, 2019. -
156 c.

2. Meroanueckue yka3zaHus K NPAKTHYECKOW paboTe Mo AWCUMIIIMHE
“Bpiciiasi matematuka” [OnekTpoHHbli pecype] . U.1 : Jluneinas anreOGpa u
aHamTU4ecKas reometpus / coct.: B. B. Manwiid, /{. B. Mansiii. - Jlyranck : JIT'Y
nM. B. [lang, 2015. - 82 c.

3. Meroanyeckue yKa3zaHuss K MPAKTAYECKOW paboTe Mo AWCUMIIIMHE
“Beiciiasi matematuka” [OnekTpoHHbId pecype] . Y. 2 : JluddepeHimansHoe
ucunciicaue / coct.: B. B. Manwiid, [[. B. Mansiid. - JIyranck : JIT'Y um. B. [lans,
2015.- 71 c.

4. MeroanyecKue yKa3aHWs K NPAKTHYECKOW paboTe Mo AWCUMIIIMHE
“Beicmias Marematuka’ [OnexkTtpoHHwli pecypc| . Y. 3 . HuterpanbHOE
ucunciieHue / coct.: B. B. Manwiid, /[. B. Mansiid. - JIyranck : JII'Y uMm. B. [lans,
2015.-70 c.

5. MeTtoauveckue yKa3aHusi K MPAKTUYECKOW padoTe MO JUCLUILUIAHE
“Bpicias maremaruka” [OnexkTpoHHbId pecype]| . U. 4 . DyHKUMM MHOTIMX
nepeMeHnbiX. luddepenumnansueie ypaBHeHnus / coct.. B. B. Mausrnii, J[. B.
Manpiii. - JIyranck : JII'Y um. B. dans, 2015. - 67 c.

I') HHTePHET-Pecypchbl:

MuHUCTEPCTBO HAyKK M BhICIIEro oOpaszoBanus Poccuiickoit deaepanmun
— https://minobrnauki. gov.ru/

denepanbHas ciy:k0a Mo HaaA30py B cdepe oOpa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/

[Topran deaepanbHBIX TOCYIAPCTBEHHBIX 00pPa30BATEIbHBIX CTaHIAPTOB
BbICIIErO 00pa3oBaHus — http://fgosvo.ru

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

HudopmanmonHas cucrema «EnuHOe OKHO JoCTyna K 00pa3oBaTebHbBIM
pecypcam» — http://window.edu.ru/

denepalibHblii LEHTP WHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OUOJIHMOTEYHbIE CHCTEMBI H PeCypPChI

OneKTpOHHO-0uOmmoTeuHass cuctema «KOHCyJnbTaHT —CTyAeHTa» —
http://www.studentlibrary.tu/cgi-bin/mb4x

DNEKTPOHHO-OMOIMOTEYHAS cucTema «StudMed.ru»
https://www.studmed.tu
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http://fgosvo.ru/
http://www.edu.ru/
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NuapopmanuoHHbIi OnduoTexku
OpPraHu3auuu

Hayunas 6ubnuoreka nmenn A. H. Konsiea — http://biblio.dahluniver.ru/

pecypc 00pa3zoBaTeIbHOI

8. MarepuajbHO-TeXHHYECKOE 00eCTieYeHHe JUCIIUTIIHHbI

OcBoeHne  gucuMIuiMHBL — «Beicmag  Maremaruka» — OPeanonaract
MCITOJIb30BAHME AKAJEMUUYECKHAX ayIMTOPUNA, COOTBETCTBYIOIIUX ACHCTBYIOLIMM
CAHUTAPHBIM U TPOTUBOIIOKAPHBIM ITPaBUIIAM U HOPMaM.

[Tpouee: pabodee MeCTO MpenogaBaresi, OCHAIEHHOES KOMIBIOTEPOM C
noctynom B MHTEpHET.

[TporpaMMHO€E 0OECTICUEHHE:

becnaaTHoe
DYHKIHOHAJIBHOE
NnporpaMMHoe CcebLiku
HA3HAYEHHE
o0ecrnieueHue

OducHbIi1 maker

Libre Office 6.3.1

https://www libreoffice.org/

https://ru.wikipedia.ore/wiki/LibreOffice

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

. Mozilla . . .
ITouTOBBI# KJIMEHT . http://www.mozilla.org/ru/thunderbird

Thunderbird
Daiin-mMeHeKep Far Manager http://www .farmanager.com/download.php
ApxuBaTop TZip http://www.7-zip.org/
Tpadmeckuii G]lV[P (GNU Image httpf//vx‘fww. glmp.org/ o
CTAKTO Manipulation http://gimp.ru/viewpage.php?page id=8

pea P Program) http://ru. wikipedia.org/wiki/GIMP
PenaxTop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuorietiep VLC http://www.videolan.org/vlc/
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MUWHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUIMCKOU ®EJIEPAITAU
®EJEPAJBHOE TOCYJIAPCTBEHHOE BIOKETHOE
OBPA3OBATEJIbHOE YUYPEKJIEHHUE BBICIIETO OBPA30OBAHUS
«IYTAHCKHU T'OCYJIAPCTBEHHBIN YHUBEPCUTET
HUMEHH BJIAIUMUPA JTAJIS»

PaKy/JbTeT KOMINBIOTEPHBIX CHCTEM H HH(POPMAIIHOHHBIX TEXHOJIOTHH

Kadeapa npuxkiaaHoii MaTeMaTHKH

KOMITBIOTEPHBIX
OHHEIX TEXHOJIOTHH

Kouesckuii A. A.
2023 r.

P©OH/JA OHEHOYHbIX CPEJACTB
N0 y4eOHOM JHCHMNIHHE

«BbicIas MaTeMaTHKa)»

41.03.05 MexayHapoJHbI€ OTHOLLICHHUS

((Me)KlIyHapQI[HBIe OTHOLICHHU»

Pa3paGoTyuk: /)4
JIOLIEHT Maumnsiii B. B.
A

®OC paccMoTpeH  0100peH Ha 3aceqaHuy Kadeaphl NPUKIaJHON MaTeMaTUKU

ot 18 anpens 2023 r., mpotokon Ne 10 O
3aBenyromuit kadeapoi / : Maunsriii B. B.

e

Jlyranck 2023 r.



Hacoopr

(poH/Ia OLIEHOYHBIX CPEACTB MO Y4eOHOH TUCHUILIHHE
«BbICIIast MATEMATHKA)
Ilepevyens koMNeTeHUMI (3JIEMEHTOB KOMIIETCHIUIT ), pOpMHUPYEMbIX B

pe3yJabTare 0CBOCHUsI YUeOHOI JUCHMILITHHBI

Ne Kon DopMyIupOBKa KonTponupyemsle Otarnbl
1/ | KOHTPOJIUPYEMOit KOHTPOJIUPYEMOI TeMBbI yueOHOM dbopMupoBaHUs
KOMITETEHIINH KOMIIETEH LU TUCIUTUTHHBI (cemectp
U3YUYCHHS)
1 | VK-1 criocobeH Tema 1. 1
OCYLIECTBJIATh  MOUCK, | JInHeiHas anreOpa (HayaIBbHBIN)
KpUTHYECKHHA aHanu3 u | Tema 2. 1
cuHTe3 uHpopMauuu, | MaTeMaTu4eCKuii (HayaIbHBIN)
NPUMEHSTh CHCTEMHBIN | aHaIM3
noaxox Ay pemeHus | Tema 3. 1
NIOCTABJIEHHBIX 33134 HuddepeHnnanbHbe (Ha9aTBHBIN)
ypaBHEHHSI
IHoka3aTesin 1 KPpUTEPHH OLCHUBAHUSI KOMIICTEHIIHIA,
OIIHCAHHUC IIKAJI OHICHUBAHUSA
Ne Kon Ilokazarens ouenuBanus |Kontpomupyemele | Haumenosanue
1/ | KOHTPONUpPYyeMOH | (3HAaHUS, YMEHUs, HABBIKK) | TeMbl yueOHOM OLIEHOYHOI'O
KOMITETEHIINU JVCLIUTITHHBI CpeacTBa
I. | YK-1 YMETB! ucnonb3osath | Tema 1, @DpoHTANBHBIE U
MeTonsl Matemaruieckoro | Tema 2, UH/IUBUOYaJIbHBIC
aHaius3a, nuHerHou | Tema 3, ONpOCHI,
anreOpbl,  WCIOJB30BATH KOHTPOJIbHBIE
OCHOBHBIE PUEMBI padoTsr;
obpaboTku JOMaITHUE
JKCIIEPUMEHTAIBHBIX 3a/laHus,
JAHHBIX; PEeIlaTh THUIOBbIC MPOMEKYTOUHAs
3amaun; olpamarbes K aTTecTanus
UH(POPMALIMOHHBIM (3auer)
cUCTeMaM (UnTepHher,
CIpaBOYHasi ®  Apyras
MaTeMaTHYeCKast
JUTEpPaTypa) TUTST
MIOTIOJTHEHUST U YTOYHEHUS
MaTE€MaTUYECKUX 3HAHUH.
BJIAJIETh:
MaTeMaTHYeCKUMHU
MOHATUSIMH U CHMBOJIAMHU
ISt BBIPAKEHUS
KOJINYECTBEHHBIX u
Ka4eCTBEHHBIX
OTHOIIICHUH,
MaTeMaTHYECKUMHU




METOdaMHU U aJIrOPUTMaMHU
B MPUITOKECHUAX K
CCTCCTBCHHBIM HAyKaM.

@oHABI OLIEHOYHBIX CpE€aACTB 110 TMCHHILIHHE «BbICcIIass MATEMATHKA»

BOHpOCLI JJIA (l)pOHTaJ'ILHLIX H HHIAUBHUAYAJbHBIX OIIPOCOB:

Tema 1. Jluneiinas ancebpa.

1. Kakme  cuctembl  JIHHEHHBIX  anreOpanveckux  YpaBHEHUH  HA3bIBAIOTCS
orpesAeseHHbIMU, HEOTIpeleJIeHHbIMH, HECOBMECTHBIMU?

2. Kakoii siBisieTcs KBaApaTHasl CUCTeMa JIMHEHHBIX anreOpanuecknx ypaBHEHUH, €Cliu ee
ONPEETUTENb PABEH HYJIIO?

3. Kakoli nomkHa OBITH CHCTEMa JIMHEHHBIX aireOpanmyvecKux YpaBHEHWH, 4YTOOBI ee
MO3KHO ObLTO pemrath MeTonoM Kpamepa?

4. Cucrema nUHEHHBIX anreOpamuecKkux ypaBHeHHH pemraercs metonom [aycca. Kak
y3HaTh, YTO OHA OIpeleIeHHasl, HeolpeaelieHHas, HECOBMEeCTHasl?

5. Yto Takoe Marpuna? Kakumu MoryT ObITh MaTpHIIBI?

6. Kakue matpuisl MOxxHO niepeMHokaTh? Kak oHu nepemHoskaroTcs?

7. Uto Takoe omnpenenuTenb BTOPOro nopsaka’?

8. Uto Takoe OompenenuTeb TPEThero nopsiaka’

9. UTo TakOe MUHOP 3JIEMEHTA @, ; ONIPEAETUTENS?

10. Yto Takoe anreOpanveckoe IOTMOIHEHUE HIEMEHTA a;; OTPEIEITUTENs?

11. YTo 3HAUUT Pa3IOKHUTh OMPEAESTUTEND IO JIEMEHTaM CTPOKH HIIH CTONIONa?

12. Kakass maTpuiia Ha3bIBae€TCsl OOpAaTHOW IO OTHOWICHWIO K JAHHOH KBaApaTHOH
Matpuie?

13. Kak 3amucath KpamMepOBCKYK CHCTEMY JIMHEHHBIX ainreOpanyvecKux ypaBHEHHH B
MaTpUIHOU hopme?

14. Kax moctpouth O0OpaTHYH MaTpULy Ui MJAHHOM KBAaJpaTHOM MAaTpPULBl C
ornpeaenuTeNeM, OTINYHbBIM OT HyJIs?

15. Yto Takoe BekTOp? €ro qIuHa? opT BekTopa’

16. ChopmynupyiiTe CBOHCTBA OMIEPALIH CIOKEHUS BEKTOPOB.

17. Tpn kaxnx ycnosusx: 1) |@ +b| = |d| + |b|72) |[d + | = |d| — |b|?

18. Kake HECKONBKO BEKTOPOB HA3BIBAOTCS JIMHEHHO 3aBUCUMBIMHU? JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reomeTpuyeckn pacrnojiaraloTcss Imapa UM TpPOWKa BEKTOPOB JIMHEHHO
3aBUCUMBIX BEKTOPOB? JIMHEHHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 0a3MC HEKOTOPOrO MHOXKECTBA BEKTOPOB? KOOPAMHATHI BEKTOpa B
BbIOpaHHOM DOazuce?

21. ChopmynupyiiTe MPaBUIO CIOXKEHUS IBYX BEKTOPOB, 3aJaHHBIX PAa3JIOKEHUSIMHU B
HEKOTOpOM Oazuce.

22. ChopmynupyiiTe TOHSATHE MPSAMOYTOJBHOTO 0a3uca U MpsIMOYTOJIbHOH EKapTOBON
CUCTEMBI KOOPAUHAT.

23. YUro Takoe ckalspHOE, BEKTOPHOE U CMEIIaHHOe MpousBeneHne X BekTopos? Kak ux
BbIUUCIATH? Ilepeuncianre ux cBONWCTBA U T€OMETPUUIECKHUIT CMBICII.

Tema 2. Mamemamudeckuti ananus.

24. Kakoe 4uCI0BO€ MHOKECTBO HA3bIBAETCSI OTPAHUYEHHBIM CBEPXY?
25. Kakoe 4ncioBoe MHOYKECTBO Ha3bIBAETCSI OTPAHUYEHHBIM CHU3Y?
26. Kakoe 4ncinoBoe MHOKECTBO Ha3bIBAETCSl OTPAHUYEHHBIM CHU3Y?
27. YUro Ha3pIBaeTCs TOUHOM BEpXHEH rpaHuliell YUCIOBOrO MHOXKECTBA?
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28. Uro Ha3pIBaeTCs TOUKON HUXKHEW IpaHULIel YNCIOBOrO MHOXKECTBA?
29. Uro Ha3pIBaeTCS MOZYJIEM AEHCTBUTEIBHOIO Yncia?
30. Ipu kaxkux ycnoBusix |x + y| = |x| +

}F

31. Ipu kakux ycnopwsix |x + v| = —|x| + |y

32. Hanmmure HEpaBEHCTBA, CBSI3bIBAIOIINE MOAYJIb CYMMbI U Pa3HOCTH ABYX UHCEN C
CYMMOH U pa3HOCTBIO UX MOAYJIEH.

33. Uzobpasure rpaduk pyHkumm y = sign x.

34. M3ob6pasure rpaduk GyHkuun y = [x] — menasi 4acTh 4ucia x.

35. Chopmymupyiite TEOpEeMY 0 npeaese OrPaHUYEHHON MOHOTOHHOM
(byHKUMH(TIOCIEIOBATENBHOCTH).

36. [MaiiTe onpeneneHre OHSITHS l]l.il; f(x) = A Ha s3bIKe § — &.

37. HMaiite onpenenenue moHstust lim f(x) = A , ucnonb3yst MOHsATHE OECKOHEYHO MAJIOi

LR

byHKUMN TIpU x — a.

38. ChopmynupyiiTe TEOpEMY O CXKATOH NMEPEMEHHOH.

39. ChopmynmpyiiTe TeOpeMy O MPEAEIbHOM MEPEXOae B HEPABEHCTBE.

40. ChopmynupyiiTe Teopemy 00 OrpaHUYSHHOCTH (PYHKIMH, UMEIOILISH mpenen mnpu

41. Chopmynmpyiite TEOPEMBI O MPENENax CyMMbI, IPOU3BENEHUST M YaCTHOTO (YHKIIHIA.
42. Chopmynmpyiite onpenesnenue moustus lim f(x) = A Ha si3bike § — &.

x—+a+
43. Chopmynupyiite onpenesnenue noustust lim f(x) = A Ha si3bike § — &.

x—a—

44 Jlaiite onpenenenue nousitust lim fx) = A.
x—+t o

45. Jlaiite onpenenenue nousitust lim fx) = 4.

x—+— oo

46. Jlaiite onpenenenue noustus lim f(x) = A.
x—+oa

47. Hanumute nepsblii 3aMedaTeNbHbIN IPenesl U Npeaesbl, CBSI3aHHbIE C HUM.
48. Hanuimure BTOPOH 3aMeYaTeNbHBIN PEAEN U NPEAEIbL, CBI3aHHbIE C HUM.

49. Taiite onpenenenue noustust lim f(x) = +oo.
LT

50. 27 JlaiiTe onpeneneHe MOHATHS iiE; f(x) = oo,

51. Hcnonb3yst onpeneeHue NpOM3BOIHOM, Hatiure ¥'(4), ecnm vy = /x.

52. 'eomeTrpuyeckuil cMbicn mnpousBoaHoW. Hanummre ypaBHEHHE KacaTelIbHOM K
rpaduky QyHKIMU y = arctg x B TOUKe x = 1.

53. Haiigure yribl, noj KOTOPIMH NMEPECEKAOTCS TUHUK x - + y- = 8, % = 2x.

54. IlpuBenute npumep QyHKIUH, rpaduk KOTOPOH HMeeT B HEKOTOPOH TOUYKe
BEPTUKAJIBHYIO KACATEIBHYIO.

55. Haitgure £/ (1) u f (1), eciu f(x) = |x — 1|e®. CymectByer mu f'(1)?

56. Haitgute y,, eciau: a) v = 111[:45 + uﬁ), 0) v = arctg th(x).

57. Yto MOXxHO cka3aTh 0 auddepeHuupyeMoctd cymmbl Gyukuumii f{x) + g(x) B Touke
x = x, ecnu, B 3TOW Touke: a) GyHkums f(x) nuddepenumpyema, a dynkuus glx) He
mudpepentmpyema? 0) obe pyukimu f(x) u g(x) e muddepeHupyemnr?

58. Mcnonb3ysi onpenenenue, MOKakuTe, uTo GyHKuMs v = x°- — 2x guddepeHuupyema
B TOUKe x = 2 ¥ Haiinute €€ nudepeHunan B 3T0i ToUke.

59. SBnsiercst MM HeMpPEpBHIBHOCTh (YHKIMM B JAHHOW TOYKE IOCTATOYHBIM YCJIOBHEM
middepermupyemoctu? OTBeT 000CHOBATH C MOMOIIBIO TPUMEPA.
60. Jlnst kakux GyHkunii nuddepenman paseH npupameHuro? [lpusennure npumep.
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61. Chopmynupyiite, B YéM COCTOMT TEOMETPHUECKHA ¢ (HU3HUECKUNH CMBICIT
nuddepeHnuaa.

62. UTo moHUMaeTcs Mo MHBAPUAHTHOCTHIO (hopMBbI iepBoro nuddepeniuana?

63. Ucnione3yst ¢opmyiny i BeMucIeHus auddepeHnuana, Haigure dy, ecnu
V =x-sinx + cos x.

64 Ilycte y =sinx, x = cost Kakue u3 cleqyrUuUX paBeHCTB CHPABEIJIUBBL

dyl,-x= =0, dy|,- 't—dx dy|,-x = —dt?

u|,.|

65. Mo>1<eT nm cytectBoBath f ' (x,), ecnu He cyuectByeT [ (x,)?
66. Haiinure £ (x), ecn f(x) = lnx - x
67. Beruucaure, UCIIOJIB3YS [IPaBUIIO Jlonurans:

X COEX—EIinx,

= ; 0) lim x4+lnr

a) lim
x—0 x=+0
68. Harmumrure Gopmyiy Teiinopa mmst GyHkumu f(x) ¢ OCTATOYHBIM YJIEHOM B (OpME:

a) [Teano; 0) Jlarpanxa.

69. Pasnoxure Gynkuuro f(x) = In cos x no Gopmyne MakaopeHa 10 4I€HOB C x *

70. C momomeo Gopmysbl MakjiopeHa HIH KAaHOHHYECKHUX Pa3JIOKEHHI TMOyYuTe
npubnwkeénHyro  GopMmyay (OrpaHMYMBAsCh YI€HAMU MOpSAKA x-) 108 (DyHKLMI:

A)y=v1+x,x-20,|x|<1,60)y=In(1+3x), x>0, |x|] <1/3.
G . 8™ —1tbx
71. Hatigute unciaa a u b Takue, 9to lim =1,
=0 &
72. Uccnenyiite HKLIMA u IIOCTPOMTE 1504 apuKu:
y y P p

(=20 (x+a) L x I ¥ e
Jy="—71 0 y=zpy=Vi-x

73. Kakoli W3 KOHYCOB, ONHUCAHHBIX OKOJO [JaHHOrO Iuapa pagudyca R, HMeEeT

HAaNMEHbIINN 00BbeM?
74. Kakasd (QyHKIHA Ha3plBaeTCs MepBOOOpasHOil Mo OTHOWIeHMIO K (yHkuuu f(x),

3a/laHHOM Ha JaHHOM ITPOMEXYTKE?

75. Uem omm4aroTCs ABE MepBOOOpa3Hble QYHKIUH 7SI OJHOW M TOW e (PYyHKLUH Ha
OIHOM U TOM JK€ MMPOMEKYTKE?

76. B uem coCTOUT CBOMCTBO JINHEWMHOCTH IJIs1 HEOTIPEAEICHHOTO UHTErpaia’

77. 3anumuTe GOPMYITy HHTETPUPOBAHUS 110 YaCTAM B HEONPEAECIEHHOM HHTETpase.

78. KaKon [IOACTaHOBKY HY>KHO BBINIOJIHUTD ISt paLMOHAIN3ALUN

unrerpanaf R (3 {x) dx?

79. YKakuTe palMOHATM3UPYIONIYIO TIOICTAHOBKY Juist MHTerpana [ R ( " l;m:f) dx.
H & o

80. Kakolii uHTerpas Ha3bIBaeTCss HEOePYIIMCs?

81. ChopmynupyiTe JOCTATOYHOE YCJIOBHE CYLIECTBOBAHMS ITEPBOOOPA3HOM.

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

83. Uemy paBHa NMPOU3BO/IHAsI HEONPEAEIEHHOIO UHTErpasia’?

1 . i

84. Tlokaxwute, uro O¢yukuun F)(x) = —=cos2x; F,(x) =sin“x  sBisroTCs
nepBOOOPA3HBIMU OJHON M TOH e (PYHKIIH Ha YUCIIOBON OCH.

85. lokaxure CIIPaBELIMBOCTD bopmy bl IS TaOJIMIHOTO
unrerpana [ x" dx;(n = —1).

dx
86. Jlokaxkute cripaBemIMBOCTh (POPMYJIBI Aist TAOJIMIHOTO UHTErpaia f =
a"+x

87. BpruuciauTe UHTErpa fﬁ ( g — % - ﬂ), CBEIsl €0 K TaOJIMYHOMY.
= t+pxtg



dx

88. Boumcaure uaTerpan [ ; (qr — i— < Elj\. CBEIsl €0 K TaOJIMYHOMY.

= tpxtg

dx
89. Beruncnaure uHTErpan f ————, CBeJs €ro K Ta0JIMYHOMY.
yx~ +pxtg
90. BbIMKCAUTE C MOMOIIBI0 HHTErPUPOBAHHS 110 4acTsM | x - sin ax dx.
91. 3anuiunuTe WHTETPANBHYID CyMMy, COCTaBleHHYK it (yHkuun f(x) Ha

npoMexyTke [a; b]. OOBICHUTE CMBICI BENUYWH, BXOMAINAX B (OPMYITy.

92. Kakoli reOMeTpUYECKHH CMBICI MMEET OINPENEIEHHBIA HMHTErpal f:? f(x) dx, rne
f(x)- HenpepbIBHASI HEOTPHULATENbHAST (PYHKIIHSI?

93. ChopmysupyiiTe HOCTATOUHBIE YCJIOBHS HHTerpupyemoctd ¢GyHkuuuf(x) Ha
KOHEYHOM IPOMEXYTKE [a, b].

94. Kakas QpyHKLMS Ha3bIBAETCS MHTETPUPYEMON HAa IPOMEXyTKe [a, b]?

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

96. ChopmynmpyiiTe HeoOXOAMMOE YyCIOBHE HWHTETPHPYEeMOCTH (YHKIMHM  Ha
NPOMEXKYTKe [, b].

97. Uemy paBeH ONpeAeJICHHbI WHTErpaj OT HEYEeTHOW (PYHKIMH MO CHMMETPUYHOMY
npomexyTky[—a; a]?

98. Ecnu npenenbl MHTETPUPOBAHUS MMOMEHSATb MECTaMH, TO KaK M3MEHHUTCsS BEJUYMHA
uHTerpana? Beipasure 5T0 CBONCTBO HOPMYIIOH.

99. ChopmynupyiiTe CBOHCTBO JINHEHHOCTH OMPENENIEHHOrO HHTErpaa.

100. Cpopmynupyiite CBOWCTBO, CBSI3bIBAIOINEE 3HAKH (DYHKIUH U OINpPEesIeHHOTO
UHTErpaja Ha MPOMeXyTKe [a, b].

101. Copmynupyiite cBOWCTBO 00 MHTErPUPOBAHMM HEPABEHCTBA MEXAY (PYHKLUSIMHU
Ha IIPOMEKYTKE [a, b].

102. Copmynupyiite CBOMCTBO 00 OLIEHKE MOIYJISI ONPEAEICHHOTO MHTETpaa.

103. Cpopmynupyiite TeopeMy O CpemHeM Uil ONpPENeNIeHHOrO WHTerpaja oT
HETIpePbIBHON (PyHKLIUH.

104. 3anmmure Gpopmyny Hetotona — JleiibHuna.

105. IlpuBenuTe TreOMETPUUYECKYK) HHTEPHPETALMI0O TEOPEeMbl O CpendHeM s
OIpeAeIeHHOr0 UHTerpasa.

106. Uro Takoe cpenHee (MHTEerpajbHOEe) 3HaueHue (GyHKuumM f(x) Ha MPOMEKYTKE
[a, b]?

107. Cpopmynupyiite omnpeneneHne HecOOCTBEHHOrO WHTerpaja 1-ro poma ¢
0eCKOHEUHBIM BEPXHHUM NPEAEIIOM OT HEMPEPhIBHOHN (PyHKIHH.

108. Cpopmynupyiite onpemeneHne HecOOCTBEHHOrO HHTerpaja 1-ro poma ¢
0eCKOHEUHBIM HIDKHUM IMPEENIOM OT HENPEPBIBHON (DYHKLIMH.

109. Kakoii HecOOCTBEHHBII HHTETPA Ha3bIBAETCS A0COMOTHO CXOMSLITIMCS?

o + oo dx 3
110. Vkaxure, 075 KaKuX 3HAYEHUH MapameTpa p UHTErpai fﬁ S (a = 0) sBuseTcs
-

CXOIALINMCS, & JUIsl KAKUX 3HAUYEHUH — PACXOAIINMCS

111. 3anumure GopMysibl, BBIpaXKAOIIUE CBOWCTBO JIMHEHHOCTH NJIsi HECOOCTBEHHOTO
UHTErpaja ¢ OeCKOHEUHBIM BEPXHHUM IIPEIEIOM.

112. Cpopmynupyiite TpuU3HAK CpaBHEHUs] B KOHEUHOW ¢opMe Ha mpumepe
HEeCOOCTBEHHBIX UHTETPaJIOB 1-ro posa ¢ 6ECKOHEYHBIM BEPXHUM MIPEIEIIOM.

113. Yro takoe nonuelii nudpdepenunan pyaxumuu z = fx,v)?

114. 3anmmure QopMmyily, ONpPEAETSAIOLIYI0 YacTHYHO MNPOM3BOAHYK  (yHKIUH
z = f(x,¥) no nepeMeHHOMN y B Touke My (xy, ;).

115. Kakas (pyHKIMSI ABYX apryMEHTOB HasbiBaeTcs nuddepeHunpyemMoii?
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116. 3anmmure GopMyity, BeIpaxarouyro noissii auddepenuan Gynkoun z = f(x, )
yepes €€ 4aCTHBIE IIPOU3BOIHBIE.

117. 3anumure Qopmyny, BBIpaXKAOIIYED BTOPOH mOdHBI auddeperunan QyHKIUN
z = f(x,y) 4epe3 e€ 4aCTHbIE IPOU3BOAHBIE.

118. Kak cooTHOCsITCSI Meskay coOoit CBOMCTBA HempepbIBHOCTH U auddepenHumpyemoctu
(YHKUNHU IBYX MEPEMEHHBIX?

119. Kakas ¢pynkuus z = f(x, ¥) Ha3bIBa€TCs HETIPEPLIBHON B ToUke My (xy, vy )?

120. Kak onpeznensiercs €BKJIUAOBO paccrosHue p(M,,M,) Mexny AByMs TOYKaMU

M{x."l"_.... r"‘“)n Mlix.'f’,. x"‘:':']m-MepHoro IPOCTPaHCTBA?

1 rtm gk
121. Kakast Touka MHOXKEeCTBA E Ha3bIBAETCSl BHyTPEHHEHN? TpaHUYHON?
(o) _ (1)) " (0}
1 X s s Xy )
123. Kakoe MHOXkecTBO E Ha3bIBae€TCsl OrpaHUUEHHBIM? 3aMKHYTBIM? CBSI3HBIM?

122. Yro Takoe §-OKPECTHOCTh TOUKH M, (x

124. Chopmynupyiite ompenenenue mnpenena ¢yaxuuu f(M) = f{x,¥) B TOuKe
My (x4, ¥g)-

125. CpopmynupyiiTe TEOpeMy O pPABEHCTBE BTOPBIX CMELIAHHBIX IPOU3BOMHBIX
byskuun z = f(x,v).

126. Kak cooTHOCATCSt Mekay coOoii cBoiicTBa 1 HepeHIUPYEMOCTH U CYIIECTBOBAHUS
NePBBIX YACTHBIX MPOU3BOAHBIX QYHKIMU z = f(x,y)?

127. Copmynupyiite onpeneneHrne NpoOu3BOIHON PyHKIUN

128. u = f(M) = f(x,y.z) 10 HaIIPaBJIEHUIO BEKTOPA [.

129. 3anumure ¢opmyny, BBIPAXKAOMYI NPOU3BOAHYK (yHKIMU u = f(x,y,z) mO
HanpasyeHuto Bektopa [P = (cosa, cosf, cosy) uepes YacTHbIE POU3BOAHBIE QYHKIIHHU 1.

du T
130. 3anumure Gopmyity, CBA3BIBAIOMIYIO grad it U MPOU3BOAHYIO 5; B 3a/1aHHOMN TOUKe

CKaJIIPHOTO TIOJIS 1.
131. Kak cBsa3aHbpl HampasjeHus HaubOosbliero pocra (yHkumu u = f(x,v¥,z) C
BEKTOpPOM grad u B paccmarpusaeMoil Touke M (x, v, z)?

du . Bu =
132. Belpaszure max 5; 1 min— uepes gradu B 3alaHHOM TOYKE CKaJIIPHOTO MOJIA 1.

133. 3anumure bopmymny 111 MPOU3BOAHON CJIOJKHOM byHKUIIH

z=z(u,v), u=ulx,y), v=v(xy).
o dy - o
134. 3anumure  QopMmysy s TPOU3BOAHOMN ~, HeABHOH byHKIMH, 3aTaHHON
™

ypaBHeHueM F(x,y) = 0.

8=
135. 3anmmure GOpMysBl ST TPOM3BOIHBIX a—z

gt 2—':" HessBHOH (YHKIMH, 3aJaHHON
ypaBHeHueM: F(x,v,z) = 0.

136. Cpopmynupyiite omnpeneneHne JOKAIbHOTO MakCHUMyMa (JIOKaJbHOTO MUHHMYyMa)
bynkumm z = f(x,y) B Touke M, (xy, v, ).

137. Cpopmynupyiite HeoOXOHMMBbIE YCIOBHS, a TaKXKe JOCTaTOYHBIE YCIIOBUS
sKcTpeMyMa QyHKINH z = f(x,¥).

138. Cpopmynupyiite mpaBUIO OTBICKAHWS HAMOOJBINEr0 M HAMMEHBINErO 3HAYCHUH
byskuym z = f(x,y) B OrpaHUUEHHOH 3aMKHYTOH 00JacTH.

139. Uro Takoe cranpoHapHas Touka GyHKun z = f(x, v)?
140. ChopmynupyiiTe omnpeneneHne yCcIOBHOro Makcumyma ¢yHkuuu i = f (M) mpu
cBsi3u @ (M) = 0 (paccMoTpHTE CIydaii IBYyX UM TPEX NEPEMEHHBIX ).
7



141. Cpopmynupyiite HeoOXOmUMBIE YCIOBHSI YCIOBHOTO JKCTpeMyMa (YHKLIUHU
u = f(M) npu ca3u @(M) = 0 no merony Jlarpamxa (paccMoTpuTe ciydail ABYX WJIN TPex

NIEPEMEHHBIX ).

142. Cpopmynupyiite Teopemy Beliepmrpacca 00 oOrpaHu4eHHOCTH  (DYHKIHH,
HETIPEPhIBHOHN B 3aMKHYTOH OrpaHUYEHHOH 00IacTu.

143. Copmynupyiite Teopemy Beliepmrpacca O CyIIeCTBOBAHMM HAaWOOJNBINErO U
HAMMEHBIIEr0 3HAaYeHUH (PYHKINH, HEPEPHIBHON B 3aMKHYTOH OrpaHHYEHHON 00IacTH.

Tema 3. J[uppepenyuanvrvie ypasreHus.
144. KakoB reoMeTpU4eCcKMi CMBICH YypaBHeHMs Vv =f(x,y). Hanmcato ypasHeHHe

KacaTeJIbHOM K MHTErpaJbHON KPUBOH ypaBHeHust y' = x“y~ B Touke My(1, 2).

145. Jlaiite ompeneneHue U3OKIMHBI AuddepeHnHanTbHOro ypasBHeHus v '=f(x,y).
W3oknuHbl ypaBHeHUs y' =x°/y ecTb: A) okpyxknoctd; B) npsambie; C) mapaboner; D)
runiepOonel; E) amnmncer; F) vet npas. orsera.

146. lano ypaBHenue y' = x- — 2x + y. Hanuimumure ypaBHEHHE JUHUM BO3MOMKHBIX
TOYEK SKCTPEMYMOB €TI0 MHTETPAJIbHBIX KPUBLIX. CaenaiiTe uepTéx.

147. Pewnre 3apaqy Kowwn: (1 + y*)dx + xydy =0; y(1)=1.

P

148. Haiinure Bce perueHus ypaBHeHus xy' = y + 4/ y? — x°

149. Haiinure oOmume pemmeHus: (HHTETPajibl) YPaBHEHHI

150. a) xy 2y=xcos x; 6) 3y' + ¥ = 1/¥%; B) (x* + xy*)dx + (x*y + ¥*)dy=0.

151. Halinure BCE NUHUHU, Y KOTOPBIX OTPE30K KACATENBHOW MEXAYy TOYKOM KacaHus U
Oocbl0 alcIuce MOENUTCs TOMOojiaM B TOUKE IIEPECeUeHHs] C OChI0 OpAUHAT. YKa3aHue:
Hcnonp3yiiTe ypaBHEHHE KacaTEIbHOU K KPUBOM.

152. Chopmynupyiite Teopemy Komm st ypasuenust y'' = f(x,v,¥"). Kaxos
reOMETPHYECKUil CMBIC Ha4aJbHbIX ycnouit y(0) = —1, ¥'(0) =1 ams sToro ypaBHeHus?
HzobpazuTe mpuONMKEHHO MHTErPATbHYIO KPUBYIO B OKPECTHOCTH HAYAJIbHOW TOYKH, CUHTAS
IJIsE OTIpeeieHHOCTH y'' = 0 B 3TOM OKPECTHOCTH.

153. Haiitu 3Ha4eHMe O, MPH KOTOPOM QYHKIUSA ¥ = X~ ABJIAETCS PEIIEHHEM yPaBHEHHUS
2(x— 1" - (2x—1)y'+ ay=0.

154. lano ypasuenue: y''® + xy'" = 2y'. C nomompo Kakoil MOACTAHOBKH MOYKHO
MOHM3UTH €ro nopsnok? HanummuTe oOmuil BU TAKMX YPaBHEHUH.

155. Hafinute o0mue pelieHus ypaBHEHHI METOAOM IMOHIKEHHs mopsiaka: a) v "=ln x;
6)y" =% +x.

156. Pemmure 3apaay Komm: yy “=(y )<y )3 y(1)=1, y (1)=L

157. Kax ¢ mnomompbio (yHAAaMEHTaNIbHON CHCTeMBl pemeHuid y,(x), .., V,(x)
3amucarh odliee perienue ypasHeHus L[y] = 07 IloyeMy HyneBoe pelieHHe He MOXKET BXOAUTb
B (yHIaAMEHTAJIBHYIO CUCTEMY pelleHuil ypaBHeHus L[y] = 07

158. JTano ypaBuenue: y'' —5y' +ay = 0. IIpu KakoM 3Ha4eHWH O 4ucio 3 Oymer

KOpPHEM €ro XapakTepUCTHUYeCKOro ypaBHeHMs? Haiitu o0mee pemeHune JaHHOTO
mddepeHIMaNbHOTO ypaBHEHHsSI PH HAHIEHHOM 3HAYEHUH (.

Kputepuu u mkana OLEHHBAHHSA 110 OLIEHOYHOMY CPENCTBY «(POHTAIBHBIA U WHAUBUAYAIbHBIHI
onpoc»

ITkasa oueHnBaHUs Kpurepunii oueHuBanus

OTIU4HO (5) CrtymeHT TnyOOKO UM B MOJHOM O0OBEME BIIQAEET TPOrPAMMHBIM
MarepuajgoM. ['paMOTHO, MCYEpIBIBAIOIIE M JIOTHYHO €ro W3JaraeT B
YCTHOM MM MUChbMEHHOM ¢opme. IIpu 3TOM 3HaeT PEeKOMEHIOBAHHYIO
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JIUTEPaTypy, NPOSBJSIET TBOPUYECKUIN MOAXOM B OTBETAX HAa BOMPOCHI U
MPaBWJIbHO OOOCHOBBIBAET TIPUHSATHIE PEIICHUsS, XOpPOIIO BIANCET
YMEHHUSIMH M HABBIKAMU NP BBINOJHEHUN MPAKTHYECKUX 3a4a4.

xopoto (4)

CTyneHT 3HaeT NpPOrpaMMHBIN MaTepuali, IpaMOTHO U IO CYyTH
u3jaraeT ero B VYCTHOM WM THCBMEHHOW (¢opMme, AoIycKas
HE3HAYMUTENIbHBIE HETOYHOCTH B YTBEPXKICHUSX, TPAaKTOBKAX,
ONpEeNeNeHNsIX W KaTEeropusx WIH HE3HAYUTENbHOE KOJIUYECTBO
omnOok. Ilpu sToM BrageeT HEOOXOAUMBIMH YMEHHSMU W HaBBIKAMH
MIPU BBINOJHEHUN NPAKTUYECKHUX 3a7a4.

yIOBJIETBOPUTENBHO

)

CTyneHT 3HaeT TOJBKO OCHOBHOM IIPOrpaMMHBIM  MaTepual,
JOMYyCKAaeT HETOYHOCTH,  HENOCTAaTOYHO  4éTKue  (HOPMYJIHPOBKH,
HEMOCJIEeI0BATEIbHOCTE B OTBETAX, W3JIaraéMbIX B YCTHOM WIH
nucbMeHHOH ¢opme. IIpu 3TOM HENMOCTATOYHO BJIAAEET YMEHUSMH U
HaBbIKaMU IIPU BBINOJHEHUM MpakTudeckux 3anad. Jonyckaer no 30%
OHNOOK B M3JIATAEMBIX OTBETAX.

HEYJOBJICTBOPUTEIIBHO

)

CTyneHT He 3HaeT 3HAYUTENBHONW YacTH MPOTrpaMMHOrO MaTepHana.
IIpu >TOM HOMyCKaeT MPUHIUITHANBHBIE OIMUOKU B TOKA3aTEeNIbCTBAX, B
TPAKTOBKE TMOHATUM M KaTErOpui, MPOSBIAECT HU3KYHK KYJIbTYpPYy
3HAaHWI, HE BJIAACET OCHOBHBIMM YMEHHUSMH M HaBbIKAMHU IIpH
BBITIOJIHCHUH TTPAKTUYECKUX 3a7a4. CTyAEHT OTKa3bIBAETCsl OT OTBETOB
Ha JOMOJHUTEIbHbBIE BOMPOCHI

TunoBbie BApUAHTHI KOHTPOJIbHBIX padoT:
Tema 1. Jluneiinas ancebpa.

Bapuant Ne O

1. Pemnts cucteMy JUMHEHHBIX ypaBHeHUN MeTonoM Kpamepa

3z, +2x,+tx3=05
2x, +3x,+x;=1
2x; +x; +3x3=11

2. BbMUCAUTD ONpeaeauTenn

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

3. Pemmntsh cucTeMy JTMHEHHBIX YPABHEHUN MAaTPUYHBIM METOIOM

1x, —2x,+ 3x5; =6
2x; +3x, — 4x5;, =20

3x, —2x,—5x;=6

4. Haittu matpuiy, oOpaTHyIO K TaHHON

2 1 7T
5 1 3
2 1 2

5. PemnTh cucTeMy IMHEMHBIX YpaBHEHHI MeToaoM ['aycca

qx; — 3x; 1 3x, =0
5x, +6x, — 2x; = 18
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Tema 3. Mamemamuyeckuii ananus («Beeoenue 6 mamemamudeckui
AHANU3 »).
BapuanTt Ne O
1. Haiitu oOnacte onpeneneHus 3aqaHHbIX (PYHKLIUH.

|x+2 1 In(1+ x)
= |—4 = —
2 N|1—3x_r-x: - x—1

2. Haiitu npenesnsl.

3x°+2x*—3x+ 1 2xZ _TFx L3
lim — lim —
x—=oe 2x3 +4x2 + 3x— 8 —=3x2—8x+15

3. Ucnonp3ys 3aMeyaTesbHbIe MPEAEIIbl, BBIMUCIUTS!

1 — cos3x 3 + 3\ T
lim ———— lim (—)
=0 Ix2 x—wm \3x + 5

4. Haitty penesnel, NCTIONb3YsI SKBUBAJIEHTHBIE OECKOHEUHO MaJble (OyHKIIHH.

In(1+ 3x7) (e5* —1)
lim ————— lim ———
x>0 x3 — 5x2 X0 X

5. UccnenoBath (pyHKLINIO HAa HEMPEPHIBHOCTh, HAWTH TOYKH pa3pbiBa (PYHKIIMU U YCTAHOBHUTH
ux xapakrep. CuenaTb CXxeMaTHUECKU HepTex.

5 x+4 x<—1
f(x) =273 +1 x*+2;-1<x<1
2r:x =1

Tema 3. J[uppepenyuanvrvie ypasreHus.
Bapuant Ne O
1. Haittu ofmmee pemenue miau pemutsb 3anady Komwu ans nmuddepeHIManbHbIX YpaBHEHUH C
Pa3IEISIOIUMHUCS TEPEMEHHBIMH:

xy' —ylny =0

2. Haiitn obmiee pemeHne niau pemnTth 3anady Komm nmst omHOpomHbIX auddepeHnnaIbHbIX
YPaBHEHUI NEPBOro MOpsIKa.

ydx +2(xy —x)dy = 0

xyty' —(x* +y%) = 0;
y(1)=1
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3. Haiitu obmue pemeHust THHEHHBIX TG epeHInalIbHbIX YPABHEHUH MEPBOTO MOPSIIKA:

v + tgxy = —cosx; vl =

4. Haiitn oOmee pemeHne wid pemnTh 3anady Komm mius auddepeHUnanbHbIX ypaBHEHHH
BTOPOTO MOPsIKA, JOMYCKAIOIUX MOHKEHNE MOPsAaKa

' 2 AT
y' —cosbx = —

; =
\!l;‘ x-= + l

5. Haittm pemenuss JuHEHHBIX MU(QPEpEeHIMaTbHBIX YPaBHEHUH BTOPOrO TMOpSAKA C
MIOCTOSIHHBIMHU KO3 PULIHEeHTaMU

}’,H + 2}3.! — 0; F.H _ z}’.i _ 3}’. — E-}.l';

Kputepun ¥ mkajia ONECHUBAHUSA 110 OICHOYHOMY CPEACTBY «KOHTPOJIbHAS

paboTay
IIkana oueHnBaHUA Kpurepunii oneHuBanus
5 KonTponbHas paboTa BBINOIHEHA HA BBICOKOM YPOBHE (TIPaBHIIbHBIC
otBeThI faHbl Ha 90-100% Bonpocos/3anaq)
4 KonTponbHas paboTa BBINONHEHA HA CPEIHEM YPOBHE (IIPaBUIIbHBIE
OTBETHI NaHbl Ha 75-89% BOmpocoB/3aa4)
3 KonTponbHas paboTa BINMONHEHA HA HU3KOM YPOBHE (TIPaBHIIbHBIC
oTBeThI naHbl Ha 50-74% BOMpOCOB/3aa4)
2 KonTponbHas paboTa BHINONIHEHA HA HEYIOBJIETBOPUTEILHOM
ypoBHE (IIpaBUJIbHBIE OTBETHI JaHbI MeHee YyeM Ha 50%)
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TunoBblie BapHAaHTbI JOMAIIIHUX 3aJlaHUi:

Bapuant Ne O

1. JlaHbl KOOpAMHATEI BEPIIUH TPEYroabHUKa ABC:
A(—8; — 3); B(4; —12), C(8; 10).
Heobxonumo HalTH:
- IUIMHY CTOPOHBI AE
— ypaBHeHHe CTOpOH AE u BC 1 ux yrioBble K03 QUIIUEHTSI,
— yroa Y Mexxny npsaMeiMi AB 1 BEC B paguaHax;
— ypaBHEHHE BLICOTHI D U €€ NJINHY,
- ypaBHeHHE MeauaHbl AE M KOOPAMHATBEI TOYKU K IepecedeHus 3TON
MeAHUaHbI C BBICOTON £
— ypaBHEHHE MNOpAMOML, KOTOpass MNPOXOAUT dYepe3 TOuky K
MapajulesIbHO K CTOpOHE AB;
— KOOPJAMUHATBI TOYKHU F(Xz, V), KOTOpas HaXOAUTCS CUMMETPUYHO

TOYKE A OTHOCUTEJBHO NpsiMoi CD.

2. Jlano: Touka A(2; 5) u npsimas v = 1. HeoOxonumMo cocTaBuTh ypaBHEHHE I€OMETPHUECKOTO
MECTa TOYEK, PABHOYJANIEHHBIX OT 3aJJaHHOM TOKU A(x,, v,) M IPIMON v = d.
ITonyueHHOE ypaBHEHUE MPUBECTH K MPOCTEHIIEMY BUAY U TOCTPOUTH rpaduK KPHUBOM.

3. 3amaHbl ABE CUCTEMBbI JUHEHWHBIX ypaBHeHu. Pemmnth nepByro cucremy merogom Kpamepa.
IlonyueHHBI NpU pElIEHUHM MNEPBONM CUCTEMBI PE3YNbTAT MPOBEPUTH C IMOMOIUBIO METOAA
oOpaTtHol MaTpuIbl. Bropyro cucremy permunTh ¢ MOMOIIbI0 Metoaa ['aycca.

3z, +2x, — 1x; =11, 1xy + 2x, — 1xy =1,
4x; —1x; +4x, = —110, 3x;+ 58— 1 =1,
1x; +3x;, — 2x3;=9 dx, +7x;—2x3 =2

4. JIaHbI KOOPAWHATHI BEPIIUH nupaMuasl ABCD:
A(Z; —3; 1), B(6; 1; 1), C(% 8;,—9), (2 —1; 2)
Heobxomnmo:
- 3anucath BeKTOPBIAB, AC, AD B OPTOHOPMAITBHOI cHcTeMe {7, ], E}
U HalTU MOZyJIU 3TUX BEKTOPOB.
= Haiitu yron Mexay BEKTOpaMu AB u AC.
— Haiitu npoexkuuro BeKTOpa AD Ha BEKTOP AB.
— Bpruucnute miomans rpanu ABC.
— Haiitn o6bem mupamuast ABCD.

5. JlaHBI KOOPAMHATHI YETHIPEX TOYEK:
A(—3; —2; —4), B(—4%; 2; —7), C(5; 0; 3 ,M(—-1; 3; 0).
Heobxonumo:
— CocraBuTh ypaBHEHHE TIUIOCKOCTU (I, KOTOpasi MPOXOOUT dYepe3

Toukn 4, B u C.
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= CocTaBUTh KaHOHWYECKUE YPABHEHUs MPSIMOM, KOTOpash MPOXOIUT
vepe3 TOUKy M NEPHEHAUKYIIIPHO K IJIOCKOCTH (.

— Haiitu Touku nepecedeHust NOJy4EeHHON NPSIMOM € TUIOCKOCTBIO @ U
C KOOPAWHATHBIMHA IIOCKOCTsIMu XOY, X¥OZ YOZ.

— Haiitu paccrosinue OT TOUKH M A0 MIOCKOCTH .

6. BeMUCTUTD Clienyroue npeaessl (He mob3ysiCh mpasuiiom Jlonurans).

x¥—2x%2 43 S 2x —3%—2
lim —— lim —— lim ———
x—m 4x* 4+ 3x + 2 —m 3x* 4+ 2x — 1 x~2x*“+3x+10

. 3x“+8x+5 v+ 4-—1 2—yx—3
lim ——— lim — lim ——
x=—13x“+9x+ 6 x——3 x=—9 x=7 x<—49

. 1—cos4x . sin3x
lim ——; lim
x=0 x= =0 tg2x

liné(l  y 4:(];

4+ xt+2

x—1
lim ( )
=0 \x + 3

7. Bapannyro GyHKIHIO v = f(x) MCCIENOBaTh HA HENPEPHIBHOCTL U BBISICHUTH XaPaKTEP TOUYEK

paspbiBa. Caenath cxeMaTH4eCKUi rpadux

="

x5, ecn x =0
x o ™
tg—, ecou XL~
EN flx)=1%2 2
fx) = 47 n
1, ecnu x> —
8. Haiitu nepByto MPOU3BOAHYIO ¥',. 3alaHHbIX (yHKLHUIL:
e 2(3x% +4x* —x—2) y=x—In (2 e+ 2Jex 4 e 4 l)
} 15yx+ 1
B tex — ctgx ~ 1 sin®3x
y=arctg| ——— y=sinv3+—--
V2 : cos6x
9. Haiitu nepByt0 NpOU3BOIHYIO ¥, 3aAaHHBIX (DYHKIIHIL:
3t* 41
s Y , - '.r = 3‘t3 »
y = [Hrﬁgx)I"l'lll:':llm“amtgx’:l y=x- e¥ 3
y =sin (? o t)

10. [ana ¢yHkmust v = f(x) u 1Ba 3HAa4YeHUs aprymMeHra x,; U x,. Heobxommmo Haiitu
npuOMIDKEHHOE 3HAYeHNe JAaHHOH (PYHKILHUH NP X = Xx,, UCIIONB3Yys €€ 3Ha4eHUe NpU X = X, U
3aMensts npupocT Ay ¢pynkuuu v = f(x) coorsercTByromum nuddepennuanom dy:
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y=33x2+8x — 16, y = cos(x);
x; =4 x; = 3,94 xy = 60% x; = 63",

11. BBIMOTHUTH MOJHOE HCCIENOBAHUE 3aTaHHBIX (PYHKUINN U TIOCTPOUTD UX TPadUKH:

[~ TF
x4+ 4 g 3 2
P == y=x"—3x“+3
Bl _1' -
x= 2x

1!? —_—

12. Ucnonb3ys Meroasl nudepeHUHaIbHOTO BBIMUCISHHS, PELINTh CIEAyIomne (pU3nIecKue

3a1a4u:

1. Ilpu nonroToBke K 3K3aMeHy CTYIEHT 3a t AHEH M3y4daer [h;m }-IO

4acTh Kypca U 3a0bBaer (ct-t)-10 uyacTe. CKOJBKO JHEH HYXXHO IOTPAaTHTh Ha

HOATOTOBKY, 4TOOBI ObLTAa M3y4deHAa MaKkCHUMajbHAas 4acTb Kypca? Pemuts 3amady npu
YCIOBUM, UTO k = 3o = 1/48.

2 Teno maccont my = 3000 kr nanaer ¢ BbICOTEI H METPOB U TEPSAET

mMaccy  (cropaer) MPOMOPLUUOHANILHO  BpPEMEHH  MaJeHUsI. Koadpdpunuent
NpONOPUHOHaNbHOCTH k = 100 kr/c. Cuurasd, 4r0 HavanbHass CKopocTb 1V, =0,

yckopenne g = 10 m/c, HaliTh HaMOOJBINYI0O KUHETHUYECKYIO SHEpPruro0 Teja. PemunThb
3ama4y 1pu ycyuosuu, Yto H = 1805 n.

KpI/ITepI/II/I N HKajla OOCHHUBAHUA I1I0 OHCHOYHOMY CPCACTBY «MHAWBHUAYAJIBHLIC

3adaHusg
ITxana OLICHUBAaHUsI Kpurepuii oneHuBanus
(uHTEpBAJ OAIIOB)
3auTeHo IIpasunpHO peweHbl 90-100% 3ampanuii
He 3aureno IlpaBunpHO peweHbl MeHee 90% 3amanuil

OueHo4YHbIE CPEeACTBA AJS POMEKYTOYHOI aTTecTauuu (3a4er)

3auéT BBICTABISETCSA IIpu  YCJIIOBHHM  BBIIOJHCHHA CTYACHTOM  BCCX

MepOHpI/IHTI/Iﬁ TCKYHICTO KOHTPOJIA € ITOJIOKMTCIIbHBIM PC3YJIbTATOM
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JIlucTt u3MeHeHunit 1 10TOJTHEHU N

/1

Bunbel nononHeHud U
U3MEHEHUN

JlaTta u HOMep MPOTOKOJIA
3acenanus Kageapsl
(xadenp), Ha KOTOPOM ObLTH
pPacCMOTpPEHBI U O00PEHBI
U3MECHCHUA U OJOIMOJIHCHUA

IMoanuce (¢
pacurndpoBKoii)
3aBeAyromero kadeapoi
(3aBenyromux kadenpamn)
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JKCNepPTHOE 3aKJII0YEHHE

IlpencraBnennsnii ¢oHg oneHouHbIX cpeactB (manee - ®OC) 1o
mucuumiuHe «MaremaTrka» coorBeTcTByeT TpeGoBanusm ®I'OC BO.

[Ipennaraemeie GOpMEI U CpeICTBa TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIA
aJiekBaTHbI IEIIM M 3aJja4aM pealu3allid OCHOBHOW Mpo(deCcCHOHAIBHOM
obpa3oBaTelbHON IpOrpaMMEbI o HanpaBJIeHUIO MOJITOTOBKH
41.03.05 MexnyHapoaHbIe OTHOIIIEHHSI.

OueHoYHBIE CpeAcTBa JIsl  TEKyIIEro KOHTPOJS  YCIEBaeMOCTH,
MPOMEKYTOYHOM aTTECTAllMM 10 UTOraM OCBOCHHUS AUCIUIUIAHBI MPEACTABIEHE! B
II0JIHOM oOBeMe.

Buapl OLEHOYHBIX CpENCTB, BKIIOYEHHBIE B IPEACTABIEHHBIA (GOHI,
OTBEYal0T OCHOBHBIM NpuHIUNam GopmupoBanus ®OC.

PaspaboranHbli UM TpeICTaBIeHHbIM IS 3KCHEPTU3Bl (OHI OLIEHOYHBIX
CPEACTB  PEKOMEHOyEeTCs K HCIOJIB30BAaHHMIO B IMPOIHECCE  IOAIOTOBKH
00y4aroIuxcs, M0 yKa3aHHOMY HalpaBlIEHHIO.

[Ipencenarens yueOHO-METOAUYECKOM

KOMHMCCHH (DaKyIbTeTa KOMITBFOTEPHBIX

CUCTEM 51 UHGOPMAIHOHHBIX P

TE€XHOJIOTHH }A H.H. Betposa
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