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CTpykTypa U coep:kaHue TUCHUIINHBI

1. Hean u 3a1a4u TUCUMILUIMHBI, €€ MECTO B Y4eOHOM mpouecce

JlucruminHa MpEeACTaBIsIET COOOM HW3JI0KEHUE OCHOBHBIX ITOJIOKEHUHN
MaTeMaTUKH, HEOOXOJMMBIX Il MOHUMAHHUS M MCIOJIb30BAHUS OCHOBHBIX
3aKOHOB €CTECTBCHHOHAYYHBIX TUCIIUTIINH B MPOPECCUOHAITBHOMN IESITEIIBHOCTH.

[lenb n3y4yeHUs AMCIUIUIMHBI — OBJIAJICHUE CTYJICHTaMU HEOOXOIMMBIM
MaTEMaTUYECKUM arlfapaToM, MOMOTAIOIIMM aHAIU3UPOBaTh, MOJCIUPOBATH U
pemaTh 3a7ja4M B paMKaXx MPUKIIAHBIX UCCIEIOBAHUM.

3amaun: pa3BUTUE JIOTUUECKOTO U aOCTPAKTHOTO MBIILJICHUSI CTYJECHTOB;
OBJIaJICHHE CTYJEHTAMH METOJaMHU MCCIIECIOBAHUS W PEIICHUS] MaTeMaTHUYEeCKUX
3a/lay, BBIPA0OTKAa y CTYAEHTOB YMEHHUSI CaMOCTOSITEIBHO PACHIMPSTh CBOU
MaTeMaTUYECKHE 3HAHUS U MPOBOAUTH MATEMATUYECKUI aHalU3 MPHUKIATHBIX
3ajay.

2. Mecro aucuuniaunnsl B crpykrype OIHOII BO

Huciuminaa «MaremaTika» BXOJUT B 0053aTE€NbHYI0 YacTU Y4eOHOIO
IUTaHA.

HeoOxoaumbIMK  yCIOBUSMH JJI1  OCBOEHHUS JHUCLMIUIMHBI SIBJISIOTCS:
3HAHHME OJJIEMEHTapHOM MaTeMaTHKU: aireOpbl, T€OMETPHH, 3JIEMEHTAPHBIX
(GYHKIUI 1 OCHOB MaTeMaTHYECKOI0 aHAJIM3a; YMEHUS PelllaTh TUIIOBBIC 3a/1a4H
JIEMEHTAPHOM  MaTeMaTUK{;  HABBIKM  MBICIUTEIBHONM  J€ATEIBbHOCTH,
JIOTUYECKOI'0 aHAJIM3a, MaTEMaTUYECKOIO U TEOMETPUUYECKOTO MBIIIJICHUS.

ConepxaHne JUCLUUILIMHBL  SIBISIETCA  JIOTMYECKUM  MPOAODKEHUEM
COJIEp KaHUS JJIEMEHTApHONW MAaTeMaTHUKUW M CIIYXKUT OCHOBOW JJII OCBOEHHUS
CHELMAJIbHBIX JMCUUIUIMH W BBIIOJHEHUS BBITYCKHOM KBaIM(PUKAIIMOHHOM
paboTHI.

3. TpeOoBaHuA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCHMUILIIMHBI

CryneHTbl, 3aBEpIIMBIIME W3YUYCHHE JUCHUIUIUHBI «MaTeMaTukay,
JTOJKHBI

3HaTh. CHUCTEMY KaTEropuili U METOJIOB, MO3BOJISIIOIUIUX OCYIIECTBIISIET
MOUCK HeoOxoaumol wuHpOpMAaIMK, ONUpPasCh Ha pPe3yibTaThl aHaIM3a
IMOCTaBJIEHHOU 3aJa4H.

yMETh: pa3pabaThiBa€T BApUAHTHl PEIICHUS MPOOJIEMHON CHUTyallud Ha
OCHOBE KPUTHUYECKOTO aHaJIN3a IOCTYIMHBIX HCTOYHUKOB WH(OpPMAITUH.

BJIAJICTh: HABBIKAMH BHIOMPATH ONTHUMAJLHBIN BapUaHT PEIICHUS 3a7a4H,
apryMEHTHPYS CBOH BBIOOP.

[lepeuniciienHbie pe3ynbTaThl OOpa30BaHUS SIBISIOTCS OCHOBOW IS
dbopmupoBaHus cienyromux kommneteHui (B coorBerctBuu ¢ ®I'OC BO u
TpeOOBAaHUSIMU K pe3yJibTaTaM OCBOEHUS OCHOBHOW MpodheCCUOHAIBHOM
obOpazoBatensHOl iporpammsl (OITOIT BO):

YHUBEPCAIbHBIX:
YK-3 CrOCOOCH  OCYIIECTBIISITh  COLIMAIIBHOE  B3aUMOJCHCTBHE U
peanr30BBIBATh CBOKO POJIb B KOMAaH/IE
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4. CTpyKTYypa ¥ coaepkaHue TUCUUILTUHbI

4.1. O0beM yueOHOH JUCHUNJIMHBI H BU/IbI Y4eOHOH padoThl

O06Bem vacos (3.¢.)

Bit yueGHoi paboTs! Ounas OuHno- 3aouHas
dbopma 3a04Has dbopma
dbopma
O6mas yueOHas Harpy3ka (BCero) 144 - 144
(4 3au. en) (4 3au. en)

OO6s3arenbHas ayauTOpHas y4eOHast 72 - 8
Harpy3ska (Bcero)
B TOM YHUCJIE:
Jlexuun 36 - 4

CeMI/IHapCKI/Ie 3aHATHA - - -

[IpakTuueckue 3aHsITHs 36 - 4

JlaGopaTopHbIie pabOThI - - -

Kypcoas pabora (KypcoBoOii MPOEKT) - - -

WNHuBuayanpHOE 3aaHUE - - -

CamocrosiTenbHas paboTa cTyieHTa (BCEro) 72 -

dopma aTTecTalnn

OK3aMCH OK3aMCH

4.2. Conep:kanue pa3iejioB IUCHUILIMHBI

Cemectp 1
Tema 1.

Tema 2.

JIuneitnas anredpa

Marpunpl. Onepanmn Hax Marpunamu. Onpenenurenu. CBoOMCTBa
ONPEIEIUTENEH. Paznoxenne ONPEIEIIUTENEH. Mertonbl
BBIYMCIIEHUS orpeaenuTenei. OOpaTHasi MaTpuIia.

Martpuunbie ypaBHeHus. Panr wmatpunpl. CHCTEMBI JIMHEHHBIX
anreOpanyeckux ypaBHeHud. Marpuunsiii meroa. Meron Kpamepa.
Meron IMaycca.

Bekropsl.  JluHelHble omnepanuMu  Haj ~— BEeKTOopaMu.  baswc.
Koopaunatet BekTOopa B 0Oasuce. JleiicTBusi ¢ BeKTOpamMu B
KOOPJMHATHOM IIPEJICTaBJICHUH. JlekapToBa cUCTEMa KOOpJMHAT.
CkansipHoe Npou3BelIcHHE BEKTOPOB. BekTopHOE Mpou3Be/ICHHE
BEKTOpOB. CMEIIaHHOE MPOU3BEICHUE.
MaremaTnueckuil aHAIIA3

MHOXecTBa  BEIIECTBEHHBIX YHCEI.
onpenenenusa. CrnocoObl  3alaHus.
(YHKIMH, UX CBOMCTBA U IpaUKH.
IIpenen ¢dyHKUMI, OCHOBHBIE TOHATHS M cBoicTBa. IlepBblii u
BTOPOH 3aMeyYaTeIbHbIC IPEICIIbI.

HenpeppiBHOCTh (hyHKIIMM B Touke. HempepbIBHOCTH OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIUH.

HuddepennmansHoe ucuuciieHne (QYHKIUN OJHON TEePEeMEHHOM.
[TpousBoaHast PyHKIMH, €€ CMBICI B pa3IMyHbIX 3a1adax. [IpaBuia
HaxO0KJICHHS POU3BOTHOM.

Oyukuua. OOnacte  ee
OCHOBHBIE  2JIEMEHTAPHBIC




[Tpumenenue auddepeHaTLHOr0 UCYUCIECHUS [T UCCIeI0OBaHMSI
GyHKIMIT ¥ TOCTpoeHUs] UX TrpaduKOB YCIOBUS MOHOTOHHOCTH
GyHKIUH. OKcTpeMyMbl  (YHKIUH, HEO0OXOAWMOE YCIIOBHE.
JHocrarounble ycnoBus. OTbICKaHHE HAMOOJIBIIET0 U HAUMEHBIIIETO
3HaueHus:  QyHKUuH,  JuQQepeHIupyeMoil  Ha  OTpe3Ke.
UccnenoBanne  Beimykinoctd  (yHkuuu. Touku — meperuoa.
Acumrtotsl pyHKIHiA. [ToHATHE 06 ACHMOTOTHYECKOM PA3TIOKESHUH.
O61mas cxema uccieoBanus (PyHKIIMU U IOCTPOCHUE €€ TpaduKa.
Heonpenenennsiit unterpan. IlepooOpasnas. HeompeneneHHbIN
UHTEIpaJl U  €ro  CBOWCTBA.  ['€OMETpHUYECKHMU  CMBICI
HEOIPENICICHHOro  MHTerpasia.  Tabnuua  HeompeneleHHBIX
uHTerpaios. [Ipocreimme npuéMsl UHTETPUPOBAHUSL.
OnpeneneHHsblii HHTErpall U €ro NpuiokKeHNs. 3a1a4u, IPUBOSILTE
K TOHATUIO omnpeneneHHblXx uHTerpanoB. dopmyna HeroToHa-
JleiiOnuia. OCHOBHBIE TPUEMBI BBIUMCIEHUS  ONPEAETICHHBIX
uHTerpanoB.  llpunokeHne — ONpEnENeHHBIX  MHTETPAIIOB K
BBIUMCJICHUIO TUIOIIAJIEH, 00bEMOB, JUIUH JIYT.

Tema 3. Muddepennmaibubie ypaBHEHUS
OObIkHOBeHHbIE U (pepeHInanbHble  ypaBHEHUsA. Du3nueckue
3ajaun, npuBoAsdmue K - Aud@depeHIMAIbHBIM — YPaBHEHUSM.
HuddepenuaibHbie YpaBHEHHUS IIEPBOTO MOopsiIKa c
pasaeIsIOIINMUCS IIEPEMEHHBIMU 51 OJHOPOJHEIE
muddepenmanbabie ypaBHeHus. Jluneinsie auddepeHpambHbe
ypaBHEHUS  IIEPBOrO  IOpsJKa. VYpaBuenue  bepnyium.
Huddepennmansabie ypaBHEHUS BBICITNX TOPSIIKOB.
4.3. Jlekuuu
O0bem uacoB
Ne n/mn Ha3Banue Ttemsl Quro- 3aouHas
Ounas ¢popma 3a04Has
(bopma dopma
Tema 1. | JIuneiinas anredpa 10 - 1
Tema 2. | MaTemaTuuecKuii aHaJIn3 18 - 2
Tema 3. Huddepenunanpabie ] - 1
ypaBHEHHS
Uroro: 36 - 4
4.4. IlpakTyecKue 3aHATUSA
O0bem uacoB
Ne n/mt Ha3Banue temsl Qurio- 3aouHas
Ounas dpopma 3a04Has
(bopma dbopma
Tema 1. | JIuneiinas anredpa 10 - 1
Tema 2. | MaTeMaTH4YeCKH aHAIIN3 18 - 2
Tema 3. Huddepennunanbuole 3 - 1
YpaBHEHUS
Uroro: 36 - 4




4.5. JlabopaTopHbIie padoThI
JIabopaTopHbie paOOThI IO JUCUUILIIMHE HE MPETYyCMOTPEHBI.

4.6. CamocTosiTesibHasi pad0Ta CTYIeHTOB

O0BbEeM 4acoB

OuHo-
3a04Has

dbopma opma

dbopma

Ne i/t HasBanue teMEbl Bung CPC Ounas 3aouHas

. MOJATOTOBKAa K KOHTPOJIbHOM
JIuneiinas
Tema 1. pabore; BBITIOJIHEHHE 20 - 34
anrebpa
JIOMAIITHETO 33JaHHUsI

MaremaTuyeckuii | HOArOTOBKAa K KOHTPOJBHOU
Tema 2. | ananus pabore; BBITTOJTHEHHUE 32 - 56
JIOMAIIIHETO 33JaHHUsI

Huddepenunans | MOAroToBKa K KOHTPOJIBHOMN
Tema 3. | Hble ypaBHEHUS pabore; BBIIIOJIHEHHE 20 - 46
JIOMAIIIHET0 3a/1aHusl

Hroro: 72 - 136

4.7. KypcoBbie pad0Thl/IPOEKTHI.
KypcoBbie paboThl 110 JUCHHUIUIMHE HE MPETYCMOTPEHBI.

5. O0pa3oBare/ibHbIE TEXHOJIOT U

[IpenonaBanue MUCIMUIUIUHBI BEETCS C TPUMEHEHUEM CIISAYIOIINX BUIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:

— TPaJIUIIUOHHBIC O00BSCHUTENTLHO-UILTIOCTPATUBHBIE TEXHOJIOTUH,
KOTOpbI€ 00€CTIEUNBAIOT JOCTYIMHOCTh YUeOHOr0 MaTepuaia Jyisi OOJIbIIIMHCTBA
CTYJICHTOB, CHCTEMHOCTh, OTPaOOTAaHHOCTh OPTAHHM3AIMOHHBIX GOPM U
MPUBBIYHBIX METOJIOB, OTHOCUTEIFHO MaJIbIe 3aTPAaThl BPEMEHHU;

— TEXHOJIOTUU TPOOJEMHOTO OOy4YeHUs, HaIpaBJICHHBIC Ha pPa3BUTHC
MO3HABATEIILHON aKTUBHOCTH, TBOPUYECKOW CAaMOCTOSTEIHLHOCTH CTYJICHTOB H
MIPEIOJIararIIre MoCae0BaTeIbHOE U IIEICHANPABICHHOE BBIBHKEHUE TIEPE]T
CTYJICHTOM ITO3HABATEIBHBIX 33/1a4, Pa3peIIeHUe KOTOPBIX MO3BOJISIET CTYICHTAM
aKTUBHO YyCBaWBaTh 3HAHMS (MCIOJB3YIOTCS MOMCKOBBIE METOJbI; MOCTAaHOBKA
MO3HABaTEIbHBIX 3a/1a4);

— TEXHOJIOTHH Pa3BUBAIOIIETO O0yUYEHHUS, TTO3BOJISIIONINE OPUEHTHPOBATH
y4eOHBIH MPOIIeCcC Ha MOTEHIIUATbHBIE BOBMOXXHOCTH CTYICHTOB, UX PEaTU3aAINIO
U Pa3BUTHUE;

— TEXHOJIOTUU KOHIICHTPUPOBAHHOTO O0YUYEHHUS, CyTh KOTOPHIX COCTOHT B
CO3JaHMM MAaKCUMaJbHO OJIM3KOH K €CTECTBEHHBIM TIICHXOJIOTHYCCKUM
OCOOCHHOCTSIM YEJIOBEYECKOTO BOCIPHUATHS CTPYKTYphl y4eOHOTo Tpoliecca u
KOTOPBIE JAIOT BO3MOXXHOCTH TJTyOOKOTO M CHCTEMHOTO M3YyYCHHSI COJCPIKAHMSI
y4eOHBIX TUCIUTIINH 3a CYCT OOBCAMHCHMS 3aHATHH B TEMAaTHYECKHE OJIOKH;

— TEXHOJIOTUM  MOJYJBHOTO  OOydYeHHWs, Jarolue  BO3MOXXHOCTH
oOecrieueHunst THOKOCTH MpoIecca 00yUeHHs, aIallTalluy €T0 K WHIUBH Ty AIbHBIM
NOTPEOHOCTSIM U OCOOEHHOCTSIM OOydaroImuxcs (MPUMEHSIOTCS, KaK MPaBHIIO,
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IIPU CaMOCTOSITEIbHOM OOYUYEHUU CTYACHTOB MO WHAMBUIYAJIEHOMY y4eOHOMY
IJIaHy);

— TeXHOJIOTUH U depeHIUpOBaHHOTO O00yUYeHHs, 00eCIeUMBAIOIINE
BO3MOXXHOCTh CO3JIaHUSI ONTHMAJBHBIX YCIOBUW IJII Pa3BUTHS WHTEPECOB H
CIIOCOOHOCTEH CTYyJIEHTOB, B TOM WYHCI€ ¢ CTYJACHTOB C OCOOBIMH
00pa30BaTEeNbHBIMU MMOTPEOHOCTSMH, YTO MTO3BOJISIET PEAIN30BATh B KYJIbTYpPHO-
00pa30BaTeIbHOM MPOCTPAHCTBE YHUBEPCUTETa HJICIO CO3JaHUS PaBHBIX
BO3MOXKHOCTEH JIJIs1 MOTydeHHsI 00pa3oBaHus

— TEXHOJIOTUA AaKTUBHOTO (KOHTEKCTHOTO) OOYYEeHHS, C ITOMOIIBIO
KOTOPBIX OCYIIECTBIISIETCS MOJACIUPOBAHUE MPEAMETHOTO, MPOOIEMHOTO H
COIMAJIBHOTO  conepkaHus Oyaymiel  mpodeCCHOHANBHOW — ACATEIHHOCTH
CTYJICHTOB (MCIIONB3YIOTCS aKTUBHBIC M WHTEPAKTUBHBIC METOJBI OOyUYEHUS) U
T.JI.

MakcumanbHas 3 (PEeKTUBHOCTD MEIarornYecKoro mporecca JOCTUraeTCs
NyTeM  KOHCTPYHMPOBAHHUS  ONTHUMAJIBHOTO  KOMIUIEKCA  MEJaroru4yeckux
TEXHOJOTUH W (WIM) UX DJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM,
NESATEIbHOCTHOM, JMATIOTMYECKOM OCHOBE M HCIOJB30BaHUS HEOOXOMMBIX
COBPEMEHHBIX CPEJICTB 00yUYECHUSI.

6. ®opMBbI KOHTPOJISI 0CBOECHUS TUCUUIIIMHBI

Tekylias aTTectanus CTyJ€HTOB IPOU3BOJUTCS B AUCKPETHBIE BPEMEHHBIE
WHTEPBAJIBI JIEKTOPOM WM MPENOAABATENIEM, BEIYIIUM MPAKTUYECKUE 3aHATHUS
M0 TUCUHUILUIMHE, B CIeyIonuX GopMax:

— (¢pOHTaNBbHBIE ¥ UHJIUBUIYATIbHBIE OTIPOCHI;

— KOHTPOJIbHBIE pa0OTHI;

— MIPOBEPKA JTOMAIIIHUX 33/IaHUN.

@DOH/IBI OIIEHOYHBIX CPEACTB, BKIIFOYAIOIIUE TUTIOBBIE JOMAIIIHUE 3a/1aHNs,
KOHTPOJIbHBIE PaOOTHI, TMO3BOJISIIOIIME OLEHUTh PE3yJbTaThl TEKYIIEH W
MPOMEKYTOUHOM aTTECTAallMM OOYydYarolIUXCs MO JIAaHHOW  JUCIMIUIMHE,
MOMEIIAIOTCS B TPUIOKEHUU K paboueld mporpaMme B COOTBETCTBUHM C
«ITonoxxenuem o GoHIE OLEHOYHBIX CPEACTBY.

[IpomexxyTouHasi arrecTalusi MO Ppe3yjabTaraM OCBOCHUS JUCIUILIIMHBI
MpPOXOAUT B (opMe MUCHMEHHOTO SK3aMEHa, BKIIOYAIOUIETO0 TEOPETUUYECKUE
BOIIPOCHl M MPAKTUYECKUE 3aJaHusd. B ciydae HEMOJHOro, CIOPHOTO WIH
HEKOPPEKTHOTO BBIMOJHEHUS 33JaHUs MHUCbMEHHOTO 3K3aMEHA, JOIMYCKaeTCs
YTOUHSIIOIIUA YCTHBIM ONPOC CTYyJE€HTAa, HA OCHOBAaHUHU KOTOPOTO BO3MOKHA
KOPPEKTHUPOBKA OLEHKH PE3yJIbTATOB MPOMEKYTOUHOW arrectanuu. Jlomyck K
MPOMEKYTOUHOM aTTeCTAallMd MPOU3BOJUTCS HA OCHOBAHUU MOJIOKUTEIbHBIX
pE3yNbTATOB MO BceM (popMaM TEKYIIETO KOHTPOJIS.

B sk3aMeHallMOHHYIO BEIOMOCTh M 3aYETHYIO KHUJKKY BBICTABIISIIOTCS
OIICHKH TI0 IIIKaJie, MPUBEACHHOMN B TaOIHIIE.

[ITkana oneHUBaHUs XapakTepUCTHKA 3HAHUsI IPEIMETAa U OTBETOB
OTJINYHO (5) CryzneHT TyOOKO M B TOJHOM O0BEME BIIA/ieeT MPOrPAMMHBIM
MaTepHanoM. I'paMOTHO, HCYEPIIBIBAIOIIE U JIOTHYHO €T0 M3JIaracT B
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YCTHOM WM MUcbMeHHOH (hopme. [1pu 3TOM 3HaeT peKOMEHI0BaHHYTO
JMTEeparypy, NPOsBIIAET TBOPUECKUH ITOJIXO]] B OTBETAX HA BOIPOCHI U
IIPaBUJIBHO OOOCHOBBIBAET IPUHSTBHIE PEIIEHHS, XOPOILIO BIAJEET
YMEHUSIMU M HABBIKAMU [P BBINOJHEHUHU NTPAKTHYECKUX 3aa4.
xoporto (4) CryneHT 3HaeT IpOorpaMMHBIM MaTepuall, TPaMOTHO U IO CyTH
U3JaraeT €ro B YCTHOM MM NHCBMEHHOH Qopme, aomyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPXKACHHUSAX, TPAKTOBKAX,
OIpENICJIEHUSIX U KaTeropusX WIM HE3HAUYUTEJIbHOE KOJMYECTBO
ommnbok. Ilpum 3TOM Biameer HEOOXOIUMBIMH YMEHHSIMH H
HaBBbIKAMU IPU BBIIOJHEHUH IPAKTUYECKUX 3a/1a4.
yIoBIETBOpUTENbHO | CTyA€HT 3HAaeT TOJIBKO OCHOBHOM IpOrpaMMHBIN Marepual,
3) JIOITyCKAaeT HETOYHOCTH, HENOCTaTOYHO UYETKHE (HOPMYIUPOBKH,
HEIOCJIEA0BAaTEIbHOCTh B OTBETAX, M3JAaraéMbIX B YCTHOM WU
NUCbMEHHOU (opme. [Ipu 3TOM HEZOCTATOUHO BIAJCET YMEHUAMHU
Y HaBbIKaMM IIPU BBIIIOJHEHUM MTPAKTHUECKUX 3a/1a4. JlomyckaeT 10
30% ommOoOK B U3J1araeMblX OTBETaX.
HEYAOBJIETBOPUTENBHO | CTyAEHT HE 3HAeT 3HaYUTENbHOM YacTH MPOrpaMMHOI0 MaTepHaia.
(2) I[Ipy sTOoM  gomycKaeT  NPUHIUNHAIBHBIE  OMIMOKH B
JI0Ka3aTesIbCTBaX, B TPAKTOBKE IOHATUA M KaTETOPHUM, IPOSBIISIET
HU3KYIO KYJbTYpY 3HAHUH, HE BJIaJeeT OCHOBHBIMH YMEHMSIMHU U
HaBbIKAMU IIPU BBIIOJIHEHUU MpakTU4YeckuX 3anad. CTyJaeHT
OTKa3bIBAeTCS OT OTBETOB HA JIOMOJIHUTENIbHBIE BOIIPOCHI.

7. YueOHO-MeTOaAu4YecKoe ]| NpPOrpamMMHO-UHGpOpMaLIIOHHOE
o0ecrnieyeHne TMCHUIIUHBI:

a) OCHOBHAas JiuTeparypa:

1. Kupkunckuii A.C., Matematnueckuii aHainu3 : YueOHOe mocoOue s
By30B / Kupkunckuii A.C. - M.: Axkagemuueckuii I[Ipoexr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Tekct : anektponnbii // DBC
"Koncynbrant cryaeHra' : [caiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (nata 06pa1ueHH;1
02.09.2022). - Pexxum focTyna : 1o MOJIMUCKE.

2. Makcumenko B.H., Kypc maremarnueckoro aHamuza : Y4YeOHHK /
Makcumenko B.H. - HoBocubupck : U3n-so HI'TY, 2016. (Cepus "YueOHukH
HI'TY") - ISBN 978-5-7782-2914-3 - Tekct : osnekrponusii // 3OBbC
"KoHcynbTaHT cTyneHra" : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143 .html (nara 06pa1ueHHﬂ
02.09.2022). - Pexum noctyna : o noAIuCKe.

3. [lonos B.C., Jluneiinas anre6pa : yaebnoe nocodue / B.C. [Tonos - M. :
M3patensctBo MI'TY um. H. O. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekcer : anexktponnslit / ObC "KoncynbpTant crynenta” : [caift]. - URL

http://www.studentlibrary.ru/book/ISBN9785703843055.html (mara
obpamenusi: 02.09.2022). - Pexxum 1ocTyna : o MOJIMKUCKe.

4. Yeromun A.Il., Jluneitnas anreOpa W aHaJUTHYECKas TE€OMETPHUS
ydyebHoe nocodue / Yeronun A.Il. - PoctoB u//[] : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978-5-9275- 1728 2 - Texkct : snextponnbli // OBC "KoHcynbTaHT
cTyaeHTa" : [caliT]. - URL :



http://www.studentlibrary.ru/book/ISBN9785927517282.html (nara obpamenus:
02.09.2022). - Pexxum gocTtyna : o NOAINKCKe.

0) AoNOJIHMTE/IbHAsA JIUTEepaTypa:

1. bexmemumer /. B. Kypc anHanuThyeckod reOMETPUM W JIMHEUHOU
anre6psl [Tekcr] : yueOnuk / JI. B. bexnemumes. - 5-e u3z., nepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®@. Kparkuii kypc Maremarnyeckoro aHanmuza [Tekct] :
yueonuk / A. ®. bepmant, . I'. ApamanoBud. - 8- u3a., ucnp. u jgom. - M. :
Hayxka, 1973. - 720 c.

3. bepman I'. H. COopHuK 3amay mo Kypcy MaTeMaTH4eCKOro aHalu3a
[Texcrt] : yue6. mocobue / I'. H. bepman. - 20-¢ uzn. - M. : Hayka, 1985. - 384 c.

4. byrpoB . C. Beicmias marematuka. B 3 1. JQuddepenunansuoe u
HHTerpajabHoe ucuncienue [Tekct] : yaeObnuk maist By3oB / S. C. byrpos, C. M.
Huxonsckuil. - 8-e uzn., crep. - M. : [Ipoda, 2007. - 509 c.

5. byrpos 4. C. ludbdepenimanbuoe u uHTErpagbHoe ucurcienue [Teker]
: yueOnuk / 5. C. byrpos, C. M. Hukonsckuii. - M. : Hayka, 1984. - 432 c.

6. I'pubanoB B. M. Bricmas matemartuka. Kypc nekmuit. U. 1 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Bricimias matematuka. Kypc nekmuit. U. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. II. IlIBen. - Jlyranck : U3n-so BHY um. B.
Hans, 2002. - 144 c.

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

9. Hanxo II. E. Beicimas Marematvka B yIpaKHEHHSIX W 3aadax: Yd4eo.
[Tocobue nns By3oB / I1. E. Jlanko, A. I'. Ilonos, T. S. Koxesnukona, C. II.
Hanko. — 7-e wm3n., ucnp. - M. : OO0 «M3marensctBo ACT»: OO0
«M3patenbctBo «Mup u O0pazoBanuey, 2014. - 816 c.

10. Kynapssues B. A. Kpatkuii kypc Bbiciieid MateMaTtuku [Tekcr] : yueo.
nocobue / B. A. Kyapssues, b. I1. JlemunoBuu. - 4-e uzn., nepepad. u goi. - M. :
Hayka, 1975. - 624 c.

11. IMuckynos H. C. luddpepenunansuoe n uHTErpasibHoe ncuucienus: s
BTy30B. [Tekcr] : yueb. mocodue / H. C. ITuckynos. - 13-e uzn. - M. : Hayxka,
1985. - 560 c.

12. CoopHuK 3a1a4 0 MaTeMaTuke Juist BTy30B. Y. 1. Jluneitnas anrebpa u
OCHOBBI MareMaTtudeckoro ananusa [Tekct] : yue6. mocobue / mon pex.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayxka, 1981. - 464 c.

13. neitnep B. E. Kpatkuii kypc Beiciieit matematuku. B 2 T. [Teker] :
yue6. mocooue / B. E. Illneiinep, A. N. Cnyukuii, A. C. Illymos. - 2-e u3m.,
nepepad. u gon. - M. : Beicii. mikona, 1978. - 328 c.

B) METOANYECKHE YKAZAHMS:
1. Meroanyeckue peKOMEHIAIMU U COOPHUK MPUMEPOB JIJISI BHITIOJTHEHUS
VHAWBUIYAJIbHBIX 3aJlaHWN IO BbICIIEW Marematuke. Paspen: «JIuHenHas u

9



BEKTOpHasl anreOpa» AJid CTYJEHTOB HWHXEHEPHBIX, JJIEKTPOTEXHUUECKUX H
HPKOHOMHUYECKHX HAIPaBJICHUH MOATOTOBKH [ DJIEKTPOHHBIN pecypc]/ cocT.: B. B.
Mansriit, [1. B. Mansii, B. C. lllenoxos. - JIyrauck : JIHY um. B. [Hans, 2019. -
156 c.

2. Metomuyeckne yKa3zaHUS K TPAKTHUECKOW pabdoTe MO IUCIUTLINHE
“Bpiciias matematuka” [DnekTpoHHbI pecypc] . U.1 : JlunaeitHas anrebpa u
aHanuTudeckas reometpus / coct.: B. B. Mansiid, /{. B. Mansrit. - Jyranck : JII'Y
um. B. Jlans, 2015. - 82 c.

3. Meroauyeckue ykazaHUsi K MPaKTUYECKOM paboTe Mo JUCIUIUIMHE
“Bpiciias maTtemaTuka” [DnekTpoHHbI pecype] . Y. 2 : JuddepennuansHoe
ucuncaenue / coct.: B. B. Mansiit, . B. Mansrit. - JIyranck : JII'Y um. B. Jans,
2015.-71 c.

4. Metonuyeckue yKa3zaHUS K MPAKTUYECKOW paboTe MO JUCUUILTUHE
“Bpiclmass MaremMatwka’ [DnekTpoHHbIM pecypc]| . Y. 3 : HMurerpambHOe
ucuucnenue / coct.: B. B. Manesiit, . B. Mansrit. - JIyranck : JII'Y um. B. [lans,
2015.-70c.

5. Meroanueckue ykKazaHUs K MPAKTUYECKOW padoTe MO JAUCIUILIIMHE
“BpIcmiasg mMareMmatuka’ [OneKkTpoHHbIM pecypc| . Y. 4 : DyHKIMM MHOTHX
nepemeHHbIX. [(uddepenunansupie ypaBHenus / coct.. B. B. Maunsii, /. B.
Mamneii. - Jlyranck : JII'Y um. B. [ans, 2015. - 67 c.

I) HHTEePHET-pPecypcehl:

MuHuCTEpCTBO HayKH U BbIcIIero oopa3oBanus Poccuiickoit denepanuu
— https://minobrnauki.gov.ru/

OdenepanpHas ciyk0a mo Haa30opy B cdepe oOpa3oBaHUS U HAYKU —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX rOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
BbICIIEro oOpa3zoBanus — http://fgosvo.ru

®enepanbHbIil noptan «Poccuiickoe oOpazoBanue» — http:// www.edu.ru/

Nudopmanmonnas cucrtema «EnnHoe OKHO JocTymna K 00pa3oBaTelIbHbIM
pecypcam» — http://window.edu.ru/

®denepanbHbIl LIEHTP HHGOPMAIMOHHO-00pa30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

JJIEKTPOHHBIE O0MOTHOTEYHbIE CHCTEMbI M PeCYPChI

OnexkTpoHHO-OMOmMoTeyHass cucremMa «KOHCYIbTaHT —CTyJIEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIIEKTPOHHO-ONOINOTEUHAS cucTemMa «StudMed.ru» —
https://www.studmed.ru

NudopmanuoHHbIN pecypc¢ 0ndIMoTEKH o0pa3oBaTeJIbHOI
OpraHu3anuu

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

8. MarepuajbHO-TEXHUYECKOE O0ecneYeHue 1 CIUTITHHbI

OcBoenune aucHMILUIMHBL «MaTeMaThka» MpearonaracT HCIOJIb30BaHUE
aKaJEMHUYECKUX ayJUTOPUNA, COOTBETCTBYIOIIMX JICUCTBYIOINIUM CAHUTAPHBIM U
MIPOTUBOIOKAPHBIM MPABUIIAM U HOPMaM.
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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/

IIpouee: pabouee MeCTO MpENoAABATEINS], OCHALEHHOE KOMIIBIOTEPOM C
noctynoMm B UHTEpHET.
[IporpamMmmMHO€e oOecrieUeHHeE:

DOYHKIUOHAJIBLHOE
HAa3HAYEHHUe

Becniatnoe
NMpPorpaMMHoe
obdecneueHmne

CceblLIKH

OducHbIii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

et | UBUNTUI04 | et org/wiki/Ubunty

Bpay3zep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx

Bpay3zep Opera http://www.opera.com

[TouTOBBIN KITUEHT Mozilla . http://www.mozilla.org/ru/thunderbird
Thunderbird

®daitn-MeHeKep

Far Manager

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

ApxuBarop 7Zip http://www.7-zip.org/
. GIMP (GNU Image | http://www.gimp.org/
['papuueckuit . . . . -
CHAKTO Manipulation http://gimp.ru/viewpage.php?page 1d=8
peA P Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuornueiiep VLC http://www.videolan.org/vlc/
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
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/

MMacnopT

(poH1a OLIEHOYHBIX CPEICTB N0 Y4eOHOM INCUUIIHHE
«MaremaTuka»
Ilepeyens koMIeTeHUHMH (3JIEMEHTOB KOMIIETCHIMI), (pOpMHUPYEMBIX B

pe3yJibTare 0CBOCHMS Y4eOHOM JUCUMILIMHbBI

No Kon dopmyJIUpOBKa KonTponupyembie OTansl
/1 | KOHTPOJIUPYEMOit KOHTPOJIUPYEMON TEMBbI Y4eOHOU dbopmupoBanus
KOMIIETEHIIH KOMIIETEHIIH T CLUTUIMHBI (cemectp
U3YYEHMS])
1 YK-3 crocobeH Tema 1. 1
OCYILECTBIIATh Jluneiinas anrebpa (HayaIbHBIN)
COLIMANIbHOE Tema 3. 1
B3aUMOJICHCTBUE u | Maremarnueckui (HayanbHBIN)
peaan30BbIBaTh  CBOIO | aHAJIM3
pOJIb B KOMaH/Ie Tewma 4. 1
Huddepenmnmanpabie (Ha4aIBHBIN)
yYpaBHEHHS
Iloxa3are/im U KpUTEPUU OLIEHHBAHUA KOMIIETECHIMH,
OIMHCaHMuE IIKAJ OIICHUBAaHUA
Ne Kon IToka3zarens onenuBanus | Kontponupyemsie | HanmmenoBanue
/1 | KOHTPOJMPYEMOH | (3HAHWsS, YMEHHS, HABBIKM) | TEMBbI yueOHOI OLICHOYHOT O
KOMIIETEHINH JCLUIUIMHBI cpeacTBa
1. | VK-3 3HATH: cuctemy | Tema 1, @®poHTaJIbHBIE U
KaTreropud M  MeToJoB, | Tema 2, UH/IMBUyaJIbHbIE
MTO3BOJISIFOIINX Tema 3 OTIPOCHI;
OCYIIECTBIISAET TIOUCK KOHTPOJIbHBIE
He00X0InuMOI paboThI;
uHboOpMalMK,  ONHUPAsICh JIOMaIllHue
Ha pe3yJbTaThl aHaln3a 3a/laHus;
MOCTaBJICHHOM 3aauu. POMEKYTOUHAs
YMETh: pa3pabaThiBaeT aTTecTanus
BapHUaHThI peLeHus (3K3ameH)
MpoOJIEeMHON CUTYyalluu Ha
OCHOBE KPUTHYECKOTO
aHayM3a TOCTYITHBIX
UCTOYHHUKOB MH(POPMAIUH.
BJIQJIETh! HaBBIKAMHU
BbIOMPATh  ONTHUMAJIbHBIN
BapHaHT PEIICHUS 3a/1a4H,
apryMeHTUpYs CBOI1
BBIOOD.




@®oHIbI OLIEHOYHBIX CpE€aACTB 110 JUCHMUILJINHE «MaremaTuka

BOl'[pOCLI JJIA (l)pOHTaJILHI)IX H HHAUBUAYAJBHBIX OIIPOCOB:

Tema 1. Jluneiinas aneeopa.

1. Kakue  cuctembl  JHMHEHHBIX  anreOpaMydecKkux  YpaBHEHUH  Ha3bIBAIOTCS
OIpEeCICHHBIMH, HEOTIPENEICHHBIMU, HECOBMECTHBIMU?

2. Kakoii sBisieTcst KBaJpaTHasi CUCTEMa JTUHEHHBIX anreOpandecKux ypaBHEHUH, €CIH ¢
OIpEACIUTEND PAaBEH HYIIO?

3. Kakoit nomkHa OBITH cHCTEMa JIMHEHHBIX anreOpanyecKuX ypaBHEHHH, 4YTOOBI ee
MOYHO ObUIO pemaTh MeTooM Kpamepa?

4. Cucrema JMHEWHBIX anreOpanyuecKux ypaBHeHMH pemraercss merogoM [aycca. Kax
y3HaTh, YTO OHA OIIPEIEICHHAs, HEONIPEACICHHAs!, HECOBMECTHAs?

5. Uro Takoe Marpuna? Kakumu MoryTt ObITh MaTpULbl?

6. Kakue maTpuibl MOKHO niepemMHokaTh? Kak oHM nepemMHokaroTcs?

7. UTto Takoe onpeaenuTens BTOPOro nopsiaka?

8. UTo Takoe onpeAeauTeNb TPEThEro nopsaka?

9. Uro Takoe MUHOP SJICMEHTA a;; OLPEACTUTENs?

10. Yro Takoe anre6pa1/1quKoe JOIIOJIHCHHEC 3JICMCHTA CIE-}- OHpC,Z[eJ'II/ITeJ'IH?

11. Uto 3HAUUT pa3noXUTh ONPEAETUTENb 110 3JEMEHTaM CTPOKHU HJIM CTOJIO1IA?

12. Kakass MaTpuia Has3bIBae€TCsl OOpAaTHOW IO OTHOWICHHIO K JAHHOH KBaJpaTHOMN
Marpuiie?

13. Kak 3anucarb KpaMepOBCKYIO0 CHCTEMY JIMHEWHBIX alreOpanvyeckux ypaBHEHUH B
MaTpu4HOU hopme?

14. Kak moctpouTh OOpaTHYIO MATpHUIy JUIsl JAaHHOM KBaJgpaTHOM MaTpuusl C
OINpPEAEIINTENEM, OTIUYHBIM OT HyJIs?

15. Yto Takoe BekTop? ero jyuHa? opT BekTopa?

16. ChopmynupyiiTe CBOHCTBA ONepaluy CI0KEHHUS BEKTOPOB.

17. Hpwu kaxux yenosusix: 1) |a@ + b| = |d| + |B]?2) |a + b| = |a| — |b]?

18. Kakue HECKOJIBKO BEKTOPOB HA3bIBAIOTCS JIMHEHMHO 3aBUCHUMBIMHU? JIMHEHHO
HE3aBUCHUMBIMU?

19. Kak reoMeTpHyecKHM pacmojaralorcs Iapa WIM TpolWKa BEKTOPOB JIMHEHHO
3aBUCHMBIX BEKTOPOB? JIMHEIHO HE3aBUCUMBIX BEKTOPOB?

20. Yto Takoe 0a3MC HEKOTOPOr0 MHOMKECTBA BEKTOPOB? KOOPJMHATHI BEKTOpa B
BbIOpaHHOM Oa3zuce?

21. ChopmynupyiiTe MpaBUIO CIOXKEHUS JBYX BEKTOPOB, 3aJlaHHBIX Pa3I0KEHUSAMH B
HEKOTOpoM Oa3uce.

22. ChopmynupyiiTe MOHATHE NPSIMOYTOJIBHOTO 0a3uca U NMPsIMOYTOJBHOU J1eKapTOBOU
CUCTEMbI KOOPAMHAT.

23. Yro Takoe CKaJIpHOE, BEKTOPHOE U CMEIIaHHOE ITpou3BeeHne X BeKTopoB? Kak ux
BBIUUCIIATH? [lepeunciauTe nx cBOWCTBA M T€OMETPUYECKUI CMBICIL.

Tema 2. Mamemamuueckuu ananius.

24. Kakoe 4uCcI0BO€ MHOXKECTBO HA3bIBACTCSI OTPAHUYEHHBIM CBEPXY?
25. Kakoe 41cii0Bo€ MHOKECTBO HAa3bIBAETCSl OTPAHUUEHHBIM CHU3Y?
26. Kakoe 4uciaoBO€ MHOXKECTBO HA3bIBAETCS OTPAHUYEHHBIM CHU3Y?
27. Yro Ha3bpIBa€TCs TOUHOM BEpXHEW I'PaHULIEN YHCIOBOIO MHOXKECTBA?
28. UTo Ha3pIBaeTCs TOUKOW HUKHEW IPAHMIIEN YNCIOBOTO MHOXKeCTBA?
29. Yro Ha3pIBaeTCA MOYJIEM JEHCTBUTEIBHOTO Yncia?

30. Ipu kakux ycnoBusx |x + v| = |x| + [v].

31. Ilpu kakux ycnoBusx |x + yv| = —|x| + |v].
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32. Hammummre HepaBEHCTBA, CBS3BIBAIOIINE MOIYJIh CYMMBI M Pa3HOCTH ABYX YHCEN C
CYMMOU ¥ pa3HOCTBIO UX MOJTyJICH.
33. 3obpasute rpaduk PyHKIIUK ¥ = sign x.

34. Uzo6pasure rpaduk GyHKIUKM ¥ = [x] — [enas 4acTh YUCIa x.

35. Chopmynupyiite TeopemMy 0 npejene OTpaHUYECHHOU MOHOTOHHOM
GyHKIHH(ITOCIE0BATEILHOCTH ).

36. Jlaiite onpenenenue nmoustus lim f(x) = A Ha s3pIke § — &.
v

37. Jaiite onpenenenue nmousaTus lim f(x) = A, HCHONB3ys MOHATHE OCCKOHEYHO MaIoi
v

GyHKIHMH TIPU X — a.
38. ChopmynupyiiTe TeopeMy O CKATOH MePEMEHHOM.
39. Chopmynupyiite TeopeMy O IpeIeIbHOM IIEPEX0/ie B HEPABCHCTRE.
40. ChopmynupyiiTe Teopemy 00 OrpaHUYCHHOCTH (YHKIMH, WMEIOLIEH mpeaen MpH
X —a.
41. ChopmynupyiTe T€OPEMBI O IIPEIeax CyMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHIA.
42. Chopmynupyiite onpeesnecHie OHSTHS lim+ f(x) = A Has3eike § — &.

E

43, Chopmynupyiite onpeaencuue moustust lim f(x) = A Ha s3pike § — &.
I

44. JTaiite onpenenenne moustus lim f(x) = A.
x—+ oo

45. Jaiite onpenenenue mousTuss lim f(x) = A.
x—+—oo

46. Jlaiite onpenesenue mousTus lim f(x) = A.
x—+oa

47. Hanumure nepBblii 3aMevaTeIbHbIA IPEE U IPENEbl, CBI3aHHbIE C HUM.
48. Hanumure BTOpoil 3ameydaTenbHbIN IPEeIT U IPEEIIbl, CBSI3aHHBIE C HUM.
49. JTaiite onpenenenue nouatus lim f(x) = +co.

£

50. 27.Jlaiite onpenenenue noustus lim f(x) = oo.

x—a

51. Ucnonw3ys onpeneneHrne Npou3BOIHOM, HalWIuTe _1_.#[4], ecm y = w,,f'E.

52. 'eomerpuyeckuil cMbIci Npou3BoAHOM. Hamumure ypaBHeHHE KacaTelbHOM K
rpaduky QyHKIUHN ¥ = arctg x B TOUKe x = 1.

53. Haiinure yriisl, 101 KOTOPHIMH NIEPECEKAOTCSA JIMHUK x - + vy = 8, y* = 2x.

54. [lpuBenure mnpumep (QyHKIMHU, TpaduKk KOTOPOW HMEET B HEKOTOPOM TOUKE
BEPTUKAJIBHYIO KacaTeIbHYIO.

55. Haitmure (1) u f5 (1), ecm f(x) = [x — 1|e*. CymectByer i f'(1)?

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

57. Yto MOXKHO cKa3arh 0 auddepentmpyemoct cymmbl Gpyukimii f(x) + g(x) B Touke
x = x, €Cli, B 9Tol Touke: a) ¢yHkuus f(x) muddepenumpyema, a ¢ynkums glx) He
maddepentmpyema? 6) ooe pyukun f(x) u g(x) He tuddepeHUpyeMbI?

58. Ucnonb3ys onpeenenue, MoKaxure, uto GyHKuus y = x°- — 2x guddepeHuupyema
B TOUKE x = 2 U Haiaute e€ nuddepeHnran B ’TOM TOUKE.

59. SIBnsiercss MM HENMPEPBHIBHOCTh (DYHKIUMHM B JAHHOW TOYKE JOCTaTOYHBIM YCIOBHEM
muddepertrpyemocti? OTBeT 000CHOBATH C TOMOIIBIO IPUMEpA.

60. JIns kakux ¢pynkuuit nuddepenyan paseH npupamenuto? [Ipusenure npumep.

61. Chopmynupyiite, B UYEM COCTOMUT TEOMETPUUYECKMA U (U3HUYECKUH CMBICIT
nuddepeHnmana.

62. Uto moHMMAaeTCs 1o MHBAPHAHTHOCTHIO (hopMBI TiepBoro auddepennmana?



63. Ucnions3ys dopmyny st BeraucieHus auddepennuana, Haiaure dy, eciau
y =x-sinx + cos x.

64. [lyctp y =sinx, x = cost Kakue wu3 cleayloumx paBeHCTB CIPaBEJINBBIL:
dyl._m =0;dy|,_z = dx; dy|._x = — dt?

65. MoxeT i cymecTBoBath [ (x,), eciu He cymecTByer [ (x,)?

66. Haiigure '™ (x), ecnut f(x) = Inx - x.

67. Beruucaure, HCIIONB3YS IIPaBUJIO Jlonurasns:
a) lim w, 0) lim Prerry

x—=0 & x—=+0

68. Hanumure dopmysny Teitmopa anst pyHknuu f(x) ¢ 0CTaTOYHBIM WICHOM B (opme:
a) [leano; 0) Jlarpanxa.

69. Pasnoxure Gpynkuuro f(x) = In cos x no Gopmyne MakiopeHa 0 4IE€HOB C x *.

70. C nmomomisio QGopmynsl MakiopeHa WM KAaHOHUYECKUX PA3NIOKEHUN MOyduTe
npuOIMKEHHYI0  (GopMyly (OrpaHMYMBAasCh WiIEHAMH [OpAAKAa x°) 18 (DYHKIMIA:
aA)y=v1l+x,x—=0,|x|<1;0)y=In(1+3x),x—=0,|x] <1/3.

X T +bx

o . )
71. Haiigure uncna a u b takue, yto lim — =1L
x—0
72. Uccnenyiite byHKIMN u IIOCTpONTE ux rpaduKu:
(x—2)7 (x+4) x S m—
a)y=——""—;0)y=—5—B)¥y=V1—x".
) : . Oy ==—B)y =V

73. Kakot w3 KOHYCOB, OIIMCAHHBIX OKOJIO JaHHOI'0 Iapa paluyca R, wumeer

HAaWMEHbBIINNA 00beM?
74. Kakass (yHKUUS Ha3blBacTCs NEPBOOOPA3HONM MO OTHOMIEHHIO K (GyHKuuM f(x),

3a/IaHHON HA JJAHHOM MPOMEXYTKe?

75. UeM oTimyaroTcs JBe MepBooOpasHble QYHKIMH JUIsl OJHOM M TOW ke (YHKIMU Ha
OJIHOM U TOM K€ IPOMEXKYTKE?

76. B 4eM cOCTOUT CBOMCTBO JIMHEWHOCTH JUIsl HEOTIPEEIIEHHOTO MHTErpaia’?

77. 3anumuTe GOpMyJy HHTETPUPOBAHUS IO YACTSIM B HEONPEEIIEHHOM UHTErpase.

78. Kakyro [IOJICTAHOBKY HY>KHO BBIIIOJIHUTD JUIS panoHaIM3aLUU

unrerpanaf R (x, Vx) dx?
79. YKa)uTe palMoHaIN3UPYIONIyI0 HOACTAHOBKY I MHTerpana | R (x, ";I“}i—ﬁ)
80. Kakoii nuaTerpan Ha3piBaeTcst HeOepyumes?
81. ChopmynupyiTe J0CTaTOYHOE YCIOBHE CYIIIECTBOBAHUS IIEPBOOOPA3HOM.
82. Uemy pasen [ F'(x) dx? [ dF(x)?
83. UeMy paBHa MPOU3BO/IHAS HEOIPEACICHHOTO UHTEerpasia?
84. Ilokaxute, uro ¢yHkuuu F(x) = —%coszx; F,(x) =sin“x  sBustorcs

NepBOOOPA3HBIMU OJTHON M TOM ke (PyHKIIMH HA YUCIIOBOH OCH.
85. lokaxure CIPaBEIJINBOCTD bopMy b JUTSt TaOJIMYHOTO
unrterpana | x™dx;(n # —1).
dx
a*+x*’

86. JIOKaKUTE CIPABELTMBOCTD (GOPMYJIBI 1715 TAOIMIHOTrO HHTErpana |

dx =
87. Beruncnure HUHTCIrpal _r T (le' -z = ﬂ), CBCIA €TI0 K Ta6J'II/I‘-IHOMy.
= +pxtqg 4

dx
= +pxtg

dx
89. Berunciure uaTerpai [ ————
yx~ pxtg

88. Beruncnure unrerpan [ ; (q - ;’T < IZI), CBEJIs €T0 K TAOJTMYIHOMY.

, CBE€IS €T0 K Ta6J'II/I‘{HOMy.



90. BeIuncuTe ¢ MOMOMIBIO HHTETPUPOBAHHMS TI0 4acTsM [ x - sin ax dx.
91. 3amuInuTe HWHTErPAIbHYI0 CyMMy, COCTaBICHHYH [uisi OGyHkiuun f(x) Ha
npomexyTke [a; b]. OOBSICHUTE CMBICI BEITHMUYKH, BXOIAIINX B (HOPMYITy.

. . . b
92. Kakoil reoMeTpUYeCKUi CMBICI MMEET OMNpPEACICHHBIM HHTErpal fn f(x) dx, rne

f(x)- HenpepbIBHAs HEOTpHULIATEIbHASL (PYHKIUS?

93. ChopmynupyiiTe IOCTATOYHBIC YCIOBHS HWHTErpUpyeMocTd (yHkuuuf(x) Ha
KOHEYHOM IPOMEXKYTKE [a, b].

94. Kakas QyHKIMS Ha3pIBACTCS HHTErPUPYEMOil Ha npoMexyTke [a, b]?

b b

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

96. ChopmynupyiiTe HEOOXOAMMOE  yCIOBUE€ HWHTEIPUPYEMOCTH  (PYHKIMU  Ha
NPOMEXYTKE [a, b].

97. Uemy paBeH oIpeneieHHbIH MHTErpall OT HEYETHOM (PYHKIMU MO CHUMMETPUYHOMY
IPOMEKYTKY[—a; a]?

98. Ecniu mpenienbl HHTETPUPOBAHMS TIOMEHSTh MECTaMHU, TO KaK M3MEHHUTCS BEJIMYHMHA
uHTerpana? Beipazurte 310 CBOMCTBO (pOpMyIIOW.

99. CopmynupyiiTe CBOHCTBO TUHEHHOCTHU ONPEAETCHHOTO HHTETpaa.

100. ChopmynupyiiTe CBOMCTBO, CBs3BIBAIONIEe 3HAKH (DYHKIMH W OINPEACICHHOTO
UHTETpaja Ha IPOMEXyTKe [a, b].

101. Chopmynupyiite CBOMCTBO 00 MHTETPHUPOBAHUHM HEPABEHCTBA MEXKIY (DYHKIUSIMHU
Ha NIPOMEXYyTKE [a, b].

102. Chopmynupyiite CBOMCTBO 00 OIICHKE MOYJISl ONIPEACICHHOTO HHTETpaIa.

103. Chopmynupyiite TeopeMy O CpeAHEeM MJid ONpEeAENeHHOr0 WHTerpaia oT
HETPEPHIBHON (PYHKIINH.

104. 3anummre popmyrny Hetotona — JleiiOnuna.

105. [IpuBequTe TEOMETPUYECKYI0 HMHTEPIPETAIMI0O TEOPEMBI O CPEIHEM  JUIs
OTIpeIeIEHHOT0 UHTEerpasa.

106. Yto Takoe cpemHee (MHTErpaibHOE) 3HaueHue (GyHKuH f(x) Ha TPOMEKYTKE
[a, b]?

107. Chopmynupyiite ompeleneHue HECOOCTBEHHOTO HWHTerpama 1-ro poma ¢
OCCKOHEYHBIM BEPXHUM IPENICIIOM OT HEMPEPHIBHON (DYHKITUH.

108. ChopmynupyiiTe omnpenereHHe HECOOCTBEHHOrOo HHTerpaja 1-ro poma ¢
OCCKOHEYHBIM HUKHHM IIPEICIIOM OT HETIPEPhIBHOW (DYHKIINH.

109. Kakoit HecOOCTBEeHHBIN HHTETPA Ha3bIBACTCA A0COTIOTHO CXOISIIIMCS?

o +oo dx
110. YKa)KI/ITe, I KaKUX 3HAYCHUU MapaMeTpa p UHTETpal _rﬂ = [CI = l:'] ABJIACTCA
x

CXOSAIINMCS, a 1711 KAKMX 3HaYEHUH — pacXoJAMCs

111. 3anummre ¢Gopmysibl, BeIpaXkalollue CBOWCTBO JMHEHMHOCTH Ui HECOOCTBEHHOIO
UHTErpaia ¢ 0ECKOHEYHBIM BEPXHUM IIPEIEIOM.

112. ChopmynupyiiTe mpH3HAK CpaBHEHHMsI B KOHEUYHOM Qopme Ha mpumepe
HECOOCTBEHHBIX HHTETPAJIOB 1-ro pojia ¢ 6ECKOHEYHBIM BEPXHUM IPEIEIOM.

113. Yo Ttakoe nonueli nuddpepenunan GyHkuun z = f(x, v)?

114. 3anummre  ¢GopMyiy, ONpENeNsONyl0 YacTHYI MPOM3BOJIHYIO  (YHKUIUHU
z = f(x,¥) 10 IEPEMEHHON y B TOUKe M (x4, v, ).

115. Kakas ¢pyHKIMS JBYX apryMeHTOB Ha3bIBaeTcs AuddepeHunpyemoii?

116. 3anummure GopMyiTy, BEIpaXKaroLlyo NoaHbIH quddepennuan pynkuun z = f(x, ¥)
yepes €€ 4aCTHBIE IPOU3BO/IHEIE.

117. 3anummre ¢GopMyily, BBIpaXKAIONIyI0 BTOPOW MONHBIN muddepennnan (GyHKIUN
z = f(x,y) 4yepe3 €€ 4aCTHBIE IPOU3BOJHBIE.



118. Kak cooTHOCATCS MEKTy CO00# CBOMCTBA HEMPEPHIBHOCTH U MU PepeHInpyeMOoCcTH
(GyHKLUH IBYX IEPEMEHHBIX?
119. Kakas ¢pyHkuus z = f{x, ) Ha3pIBacTCs HEIPEPLIBHOM B TOUKe My (x4, vy )?

120. Kak onpeznenserca €BKIUAOBO paccTosHue p(M,;,M,) MexIy IByMs TOYKaMHU

(1) ( (2) (2
M{x N .....X;'ﬂ”)I/I M(x . x"'j)m-Mepﬂoro IPOCTPAHCTBA?

"rtm
121. Kakast Touka MHOKeCTBa E Ha3bIBACTCSl BHYTPEHHEN? rpaHUYHOMN?
v v g

122. Yto Takoe §-0KpeCTHOCTh TOUKH My (x },x:: e X, }]?

123. Kakoe MHOXeCTBO E Ha3bIBAE€TCS OTPAHUUEHHBIM? 3aMKHYTBIM? CBSI3HBIM?

124. Chopmynupyiite ompeneneHue npeaena ¢ynkuun f(M) = f(x,¥) B Touke
Mg(x9.¥0)-

125. ChopmynupyiiTe TeopeMy O PpaBEHCTBE BTOPBIX CMEIIAHHBIX IPOU3BOIHBIX
Gysxuun z = f(x,v).

126. Kak cooTHOcsTCS MEXKAYy coO0# cBOMcTBa nuPepeHInpyeMOCTH U CyIlIeCTBOBAHUS
IEPBbIX YACTHBIX IPOU3BOIHBIX PyHKIUU Zz = f(x, ¥)?

127. Chopmynupyiite onpeaencHie NPpoOU3BOAHON QPYHKINH

128. uw = f (M) = f(x,y,z) 0 HaPaBICHUIO BEKTOpa [.

129. 3anumure ¢GopMyily, BBIpaXKalOIIy0 NPOU3BOAHYIO (QyHKUMU u = f(x,¥,z) HO
HaIPaBJICHUIO BEKTOPA I°= (cosa, cosf, cosy ) yepe3 4aCTHbIE IPOU3BOAHBIC (PYHKIUH L.

Bu o
130. 3anummre Gopmyity, CBA3BIBAIONIYIO grad i U MPOU3BOTHYIO 5, B 3a1aHHOH TOUKe

CKaJISIPHOT'O TOJIS 1t.
131. Kak cBs3aHbl HampaBiaeHUs HauOoibllero pocra GyHkuun u = f(x,y,z) ¢
BEKTOpPOM grad 1 B paccmarpuBaeMon Touke M(x, v, z)?

Bu . Bu o
132. Beipazute max 7 ¥ min— uepes grad u B 3aIaHHON TOYKE CKaJISIPHOTO TOJIS 1.

o ) .o
133. 3anummure bopmyny s MIPOU3BOTHOM a—j CJIOKHOM byHKIMH
z=z(w,v), u=ulxy), v=rv(xy).
o dy o o
134. 3anummre ¢dopMmyny Il TPOU3BOAHOM -, HesBHOH GyHKIUM, 3aJaHHOM
L
ypaBHeHueM F(x,y) = 0.

dz O= o o
135. 3anumure ¢GopMynbl i TPOU3BOIHBIX 3. 5, HESABHOH GyHKIMYM, 3aJaHHOU
X ¥

ypaBHeHUeM: F(x,v,z) = 0.

136. ChopmynupyiiTe omnpeaenceHrne JIOKAIbHOTO MaKCUMyMa (JIOKaJbHOIO MHUHHMMYyMa)
Gynkuun z = f(x, v) B Touke M, (x5, ).

137. Chopmynupyiite HEOOXOTUMBIC YCIOBUS, a TaKKe JOCTATOYHBIC YCIOBUS
JKCTpeMyMa QYHKIUH z = f(x, v).

138. ChopmynupyiiTe MpaBWIO OTHICKAHWS HAMOOJBIIETO W HAMMEHBIIETO 3HAYCHHI
GyHkMK z = f(x,y) B OrpaHUYCHHON 3aMKHYTOH 00JIaCTH.

139. Yro Takoe cranuoHapHas Touka QyHKIUH z = f(x,¥v)?

140. Chopmynupyiite onpeiencHue ycIOBHOrO MakcumyMma GyHkuuu uw = f (M) mnpu
cBs3u @(M) = 0 (paccMOTpHTE CIydail IByX WM TPEX IEPEMEHHBIX).

141. Chopmynupyiite HEOOXOAMMBIE YCIOBHS YCIOBHOTO J3KCTpeMyma (yHKIUU
u = f(M) npu cBsa3u @(M) =0 no merony Jlarpanxka (paccMOTpUTE Ciay4all OBYX HIIM Tpex

NIEPEMEHHBIX).



142. Chopmynupyiite Teopemy Beifepmtpacca 00 orpaHu4eHHOCTH  (DYHKITUH,
HETPEPHIBHON B 3aMKHYTOW OTPaHUYEHHON 00JIaCTH.

143. ChopmynupyiiTe Teopemy BeliepmTpacca O CyIIeCTBOBAaHMH HaWOOJBIIETO |
HAMMEHBIIETO 3HAYCHUH (PYHKIUH, HEMPEPHIBHON B 3aMKHYTOW OTpaHUYEHHON 00JIaCTH.

Tema 4. JJluppepenyuanvrvie ypasreHus.
144. KakoB reoMeTpu4ecKuii CMbICT ypaBHeHHs Vv '=f(x,y). Hammcare ypaBHeHue

KacarelbHOM K MHTErpaibHOM KpUBOii ypaBHeHust y' = x vy~ B Touke My(1, 2).
145. Jlaiitre omnpeneneHue U30KIUHBL Aud(GepeHInalbHOro ypaBHeHus vy '=f(x,y).
U3okmunbl ypaBHeHus y' = x-/y ecTb: A) okpyxknoctd; B) mpsameie; C) mapa6onss; D)

runiep6osr; E) ammuncer; F) HeT npag. oTBera.
146. Jlano ypasuenme y' = x° — 2x + y. HamummuTe ypaBHEHHME IMHMU BO3MOYKHBIX

TOYEK IKCTPEMYMOB €0 UHTErPANbHBIX KpUBBIX. Crenaiite uepTéxk.
147. Chopmynupyiite Teopemy Komm uist ypaBaenust ¥' = f(x, ). Ilycts {1 — o6nacts,

B KOTOPOH BBIIIOJHEHBI €€ YCIOBUS 3TOr0 ypaBHEeHUs. Kakue M3 mocieayrounmx yTBEp:KIeHUN
CIpaBeIIMBBL: A) €ro HMHTErpajlbHble KPUBbIE MOTYT HUMETh pa3pbiBbl 1-ro poma B {1; B)

MHTETPaJIbHBIC KPUBBIE MOTYT UMETh YIIIOBOM dKcTpeMyM B [1; C) MHTErpaibHbIe KPUBBIE MOTYT
nepecekatbcsd B 1; D) uHTerpajipHble KpHUBBIE MOTYT ObITh NpsMBIMU JMHUSAMH;, E) Her
IPaBUJIBHOTO yTBepkIeHUsA? OTBET 000CHOBATbD.

148. Pemmre 3amaay Kowm: (1 + y*)dx + xydy =0; y(1)=1.

149. Haiinute Bce pewenus ypaBHeHust xy' = y + 4/ v? — x 2.

150. HaiiguTe o6mue pemeHus (MHTErpaibl) ypaBHEHUIA:

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

152. Haiinute BCe JIMHUM, Y KOTOPBIX OTPE30K KacaTeIbHOM MEXIy TOUYKOW KacaHUs U
Oocblo alcuucc JenuTcs IMoMojaM B TOYKE IIEPECeYeHHs] C OChbI0 OpJAMHAT. YKa3zaHue:
Hcnons3yiiTe ypaBHEHUE KacaTeIbHON K KPUBOMU.

153. Chopmynupyiite Teopemy Komm pust ypasuenus y'' = f(x,v,y"). Kakos
TeOMETPUYECKHI CMBICI HadalbHBIX ycnoBui y(0) = —1, y'(0) =1 mnsa storo ypaBHEHHsA?

N300pa3ute MpHOIMKEHHO WHTETPAIBHYIO KPUBYIO B OKPECTHOCTH HAyadbHOW TOYKH, CUMTAs
JUTs onpejieieHHoCTH v = 0 B 3TOM OKPECTHOCTH.

154. Haiitu 3Ha4eHHE O, IPH KOTOPOM QYHKIUS ¥ = X > ABJIAETCS PENICHUEM yPaBHEHHUS
x(x—1)y"—(2x — 1)y + ay=0.

"3

155. Mano ypasuenue: y''* + xy' = 2y'. C moMOIIBI0 Kakod MOJCTAHOBKH MOYKHO

HNOHU3UTH ero nopsaok? Hanummre o01muil BUI TAKMX YpaBHEHUH.
156. Haiinute oOuiye penieHus ypaBHEHUH METOJOM MOHMKEHHs mopsaka: a) v "=ln x;

6)y" =% +x.

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

158. Kak ¢ mnomompl (QyHIaMEHTaIbHON CHCTEMBl pemeHudl v, (x), .., V,(x)
3anmcath oduiee pemeHue ypasHenust L[y] = 0? [louemy HyneBoe pemieHne He MOXKET BXOAUTD
B ()yHIIaMEHTAJIbHYIO CUCTEMY pelIeHui ypaBHeHus L{v] = 07

159. lano ypaBuenme: y'' —5y' +ay = 0. IIpn KakoM 3HAYEHHH 0. YUCIO 3 OyHer

KOpPHEM €ro XapakTepucTHueckoro ypaBHeHusa? Haiitu ofmee pemieHue JaHHOTO
TQGepeHIMaIbLHOTO YPaBHEHUS TIPU HaliJICHHOM 3HAYCHUH (L.

160. JIuneiinoe ogHOpoaHOoe nudepeHIaTbHOe YpaBHEHHE 3-ro  Topsaka ¢
MIOCTOSTHHBIMUA KOA((UIIMEHTaMH UMEET YacTHBIE pemieHus: 1, sin 3x. DTO ypaBHEHHE MOXET



umeth Bua: A) ¥ —9y =0; B) v'"—9y'=0; C) v'" 4+ 9y =0; D) ¥'""+9y' =0; E) ner
IPaBUILHOIO OTBETA.
161. Pemmire nuHeliHOe ypaBHenue v'' —2y' +y =e¥/x MeTOmOM Bapuanuu

MIPOU3BOJIBHBIX MOCTOSIHHBIX.
162. Haiimute oOmmiee pemieHUe JHHEWHOTO HEOJHOPOJHOTO YPAaBHEHHUS METOJO0M
HEONPENENEHHBIX KOO PUIIUEHTOB: y "—y=2e™ —x°,
163. HalimuTe 4yacTHOE pelieHHuEe JIMHEMHOTO HEOAHOPOJHOIO ypaBHEHUS y "+y=de”,
YIOBJIETBOpSIOLICE HadanbHbIM ycioBuaAM y(0)=4, y{0)=-3, meTomoM HeoONpencIEéHHbIX

K03 PHUIIIEHTOB.
164. Haiinute oOmiee pemenue cucteMsl auddepeHInaabHbIX YpaBHEHUH

dx

—=2x+ty,

dt i

ay 3x +4

— = 3x V.

dt -

Kputepuu u mikana orieHMBaHUs IO OLEHOYHOMY CPEICTBY «(POHTATBHBIA U MHIUBUIYaTbHBINA
onpocy»

[IIxaa onieHnBaHus Kpurepuit onennBanus

OoTIINYHO (5) CryaeHT TiyOOKO W B TOJTHOM OOBEME BIAACET MPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, MCUEPNIBIBAIOINIE U JIOTUYHO €ro H3JIaraeT B
YCTHOM miM mucbMeHHOU (opme. [Ipu 3TOM 3HAET peKOMEHIOBAaHHYIO
JTUTEpaTypy, MPOSBISET TBOPUECKHUI MOAXOA B OTBETaX Ha BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET TMPHHSTHIE PEHICHUS, XOPOIIO BIAIEET
YMEHHSIMHU ¥ HaBbIKAMU IIPU BBIIOJHEHUH MPAKTUYECKUX 3a]1a4.

xopotuo (4) CryaeHT 3HaeT HOpOrpaMMHBIM MaTepuajng, IpPaMOTHO U IO CYTH
u3jgaraeT €ro B YCTHOM MM THUCbMEHHOM ¢Qopme, nomyckas
HE3HAYUTENIbHbIE  HETOYHOCTHM B  YTBEPXKIEHHUSAX, TPAKTOBKAX,
ONpENCIECHUAX M KATErOpusX WIN HE3HAUYUTEIBHOE KOJIMYECTBO
omnbok. [Ipu 3ToM Brageer HEOOXOAMMBIMU YMEHHUSIMU U HaBBIKAMH
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1ay.

ynoBieTBOpuTenbHO | CTYyZ€HT 3HAaeT TOJNBKO OCHOBHOH TPOTPaMMHBIA  MaTepual,

3) JIONyCKAaeT HETOYHOCTH,  HEAOCTaTOYHO  4YETKHE  (OPMYIHUPOBKH,
HETOCJIEZIOBAaTeIbHOCTh B OTBETAaX, H3JIaTa€MBIX B YCTHOH WIIH
nucbMeHHOU (opme. [Ipu 3TOM HEITOCTaTOYHO BiIAJEET YMEHUSMHU U
HaBbIKaMU P BBINOJHEHUH IpakTHUUecKuX 3ajaad. Jlomyckaer 1o 30%
OLIMOOK B M3JIaraeMbIX OTBETAX.

HEYJIOBJIETBOPUTENBHO | CTYyIEHT HE 3HAET 3HAUMTEJIBHOM 4YacTH IPOrpaMMHOIO MaTrepHaa.

(2) [Tpu 3TOM JTOMyCKaeT NpUHIMIHAIbHbBIE OIIUOKHU B I0Ka3aTeIbCTBaX, B
TPAKTOBKE TOHATUH M KAaTErOpUil, MpPOABIAET HU3KYI KYJIbTypy
3HAaHWH, HE BIAJEET OCHOBHBIMHM YMEHHMSAMH U HaBbIKAMH IIpH
BBIMIOJTHEHUH MPaKTHUeCKUX 3a/1ad. CTyIeHT OTKa3bIBa€TCS OT OTBETOB
HAa JIONOJHUTENIbHBIE BOIIPOCHI

TunoBble BADUAHTHI KOHTPOJILHBIX Pa0oT:

Tema 1. Jluneiinas anceopa.
Bapuant Ne 0
1. Pemnth cucreMy TMHENHBIX ypaBHEHUN MeTo1oM Kpamepa




3%, + 2x,+x3 =25
2xy +3x, +x3=1
2x) +x, +3x; =11

2. BbluuciauTh onpeaeauTenb

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

3. Pemuth cuctemMy JIMHEHHBIX YPaBHEHU MATPUYHBIM METOA0M
lxy —2x, + 3%, =6

2xy +3x, — 4x; =20

3xy —2x,—5x; =6

4. Haiitu maTpuily, oOpaTHYIO K 1JaHHOM
2 1 1
(5 1 3)
2 1 2
5. Pemmmts cucremMy JTUMHEMHBIX ypaBHEHMI MeToloM ["aycca
4xy —3x, + 2x3 =9

5x, +6x, — 2x; = 18

Tema 3. Mamemamuueckuii anaius

Bapuant Ne 0
1. HaliTi HeonpeieleHHbII MHTErpajl, UCIOJIb3Ysl TAOJIMILy U €r0 OCHOBHBIE CBOMCTBA.
3; — .= 1 ddx
J. (x 4 +5xyx + Yx— - ,_ﬂ)dx
'\,"_':(- x— 4

2. HaiiTu HeomnpeneNeHHbI HWHTErpayl, MCHOIb3Yys MeToA (OPMUPOBAHUS CHEIHAIBHOTO
BBIpa)KEHUS 1101 3HAaKOM TuddepeHImana.

f(x:—Ej‘lExdx J-w.,“xf—Ex—l-S(Ex—E)dx

3. Haiitm HeompeneneHHbI MHTErpall, UCIOJIb3ys METOJ 3aMEHBl IEPEMEHHBIX U METOJ
WHTErPUPOBAHUS 10 YACTIM

f[:dlzx —xESIS)dx J- lnfdx

12

4. HaiiTu HeomnpeaeneHHbIH HHTETpall OT APOOHO-palluOHABHON (PyHKINN

(8x3 + 2x° + 4x — 1)dx J‘ 12
x4+ 7x +15

x—1
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5. HaiiTu HeonpeAeIeHHbI HHTETPal OT TPUTOHOMETPUUYECKUX (DYHKIIUN

. 2—D5x m
sin2x - cosdxdx cos 3 singdx

Tema 3. Mamemamuueckuti ananuz («OnpedeneHHvlli UHmMe2paLy, cemecmp
2).
Bapuant Ne 0
1. BeruucauTh onpeeneH bl MHTerpat:

1 -~
x“+1

(x4 3x+ 1)2
0

2. BBucnuTh mionas GUrypel, OrpaHUueHHYIO JIMHUSMHU:

{x = Beos 3t — 2cos2
y=x7, y = 2sin®t’ P ﬂq:r.
e e 1] _
y=2-x 0<t<- 0=t=3

2
3. BeluucauTe AJIMHY AYTH KPUBOM:
v = —In(cosx), {x = 3(t —sint) , p = 2cosg,
T y = 3(1 — cost) 0 T
= X = — T = = .
O=x=% Sst<m ?=3

4. Bpruucnauth o0BbeM (3a7aua a) W IUIOMIAJL TMOBEPXHOCTH BpamlleHHs (3agada 0) Tena,
MOJTyYEHHOTO BPANICHUEM 3a/IaHHON (PUTYpPHI BOKPYT OCH Jx:

- y=1l-x

5. BbraucnauTh HeCOOCTBEHHBIN HHTETPaJl I YCTAHOBUTH €T0 PACXOAMMOCTh
[=a}
J xe™* dx
0

Tema 3. J{luppepenyuanvrvie ypasreHus.
Bapuant Ne 0
1. Haiitu oOmiee permenue win pemutsh 3anady Komm mus nuddepeHnmanbHbIX ypaBHEHHH €
pa3eNsIoIUMUCS TePEMEHHBIMU:

11



! -!"TJ = 2\."?}
xy' —ylny =0 - -
y(0) = 1.

2. Haiitu oOuiee perieHne wiM pemuth 3anady Komm amns onHOpoIHBIX AU(QepeHInanbHbIX
YPaBHEHUH MIEPBOTO MOPsIIKa.

I'_ —
I}F:}F"—[:xa +}’Ej:ﬂ: Fdx+2[1..“x}’ x)d}’—':'
v(1)=1

3. Haiitu obmue pemeHust TMHEHHBIX T depeHnaTbHbIX YpaBHEHHI EPBOTO MOPSIKA:

2y e™™*
v' + tgxy = —cosx; v 4L =
’ x

x

4. Haiitn oOmiee pemeHue wid pemuth 3amady Komm mist auddepeHnnanbHbIX ypaBHEHHNA
BTOPOI0 HOPSI/IKA, JOIMYCKAIOUIMX MOHMKEHHE MopsiAKa

y 2 2x
y' —cosbx = —; y'————y' =10;
VX x-+ 1°

5. Haittu pemenuss nuHEHHBIX IUBGEpPEHINATBFHBIX YPaBHEHUH BTOPOTO TMOPSIKA C
MOCTOSTHHBIMH KO3 (UIIMCHTaAMH

};,.H_I_E}FH :ﬂ: }FHF_EFH_E}F:IEQ-I:

Kputepun u 1mikana OIIEHMBaHUS 1O OILICHOYHOMY CPEACTBY «KOHTPOJIbHAsS

paboTay
[IIkaJyia OLICHUBAHHUS Kpurepuii orieHUBaHUs
5 KonTponbHast paboTa BbIIIOJIHEHA HA BBICOKOM YPOBHE (IIpaBUIIbHBIE
otBeThl aanbl Ha 90-100% BompocoB/3a1ay)
4 KonTponbHas paboTa BBIIIOJIHEHA HA CPEAHEM YPOBHE (IIpaBUIIbHbBIE
OTBETHI JIaHbl Ha 75-89% Bompocos/3aaay)
3 KonTponbHas paboTa BbIIIOJIHEHA HA HU3KOM YPOBHE (MpaBUIIbHBIE
oTBeThI AaHbl Ha 50-74% Bompocos/3aaay)
2 KonTponbHas paboTa BbIIIOJIHEHA Ha HEYAOBIETBOPUTEILHOM
ypoBHE (TIpaBUJIbHBIE OTBETHI AaHbl MeHee yeM Ha 50%)

12




TunoBbie BApMAHTHI JOMAIIHUX 3aTAHUM:

Cemecmp 1.
Bapuant Ne 0

1. Janbl KOOpAMHATHI BEPIIUH TPEYroJibHuKa ABC:
A(—8; —3); B(4; —12); C(8; 10).
Heo0Oxonumo HaiiTu:
- JUIUHY CTOPOHEI AF;
- ypaBHEHHE CTOPOH AB 1 BC W UX yrioBble KOA()PUITUEHTHI,
- yroi Wy Mexnay npameiMu AE n BC B paguaHax;
- ypaBHEHUE BBICOTHI D U €€ [UINHY;
- ypaBHeHUE MeauaHbl AE U KOOPAMHATHI TOYKH K TepecedeHus dTOU
MeJIMaHbl ¢ BBICOTOMN D]
- ypaBHEHUE NPAMOML, KOTOpass IPOXOAMUT uepe3 TOuKy K
rapajjiejIbHO K CTOpOHE AE;
- KOOPAMHATBl TOYKH F(xg,Vz), KOTOpas HaXOAMTCA CHMMETPUYHO
TOYKE A OTHOCUTEIBHO NIpsMOu CD.

2. lano: Touka A(2; 5) u npamas v = 1. Heo6XoauMo cocTaBUTh ypaBHEHUE I€OMETPHYECKOTO
MecTa TOYEK, PABHOYNAJICHHBIX OT 3aJJaHHOW TOKU A(x,, v, ) M IpAMOH v = d.

[TomydyeHHOE ypaBHEHHE MIPUBECTH K MPOCTEUIIIEMY BUY U TOCTPOUTH TpadK KPUBOK.

3. 3amaHbl 1BE CHCTEMBI JIMHEWHBIX ypaBHeHMH. PemuTs nepByro cucremy metonom Kpamepa.
Ilomy4yeHHBI NpH pEHIEHUM IEPBOM CUCTEMBI PE3yJbTaT IPOBEPUTH C IOMOILIBIO METOJA
oOpartHo# MaTpuIbl. BTopyro cuctemMy pemuTs ¢ momolnpio Metoza ["aycca.

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

4. 1aHbl KOOpJAMHATHI BEPIIUH TUpaMusl ABCD:
A(2; —3; 1),B(6; 1; —1),C(4; 8,—9),D(2; —1; 2).
Heobxoaumo:
— 3anucarb BeKTopBIEE, AC,AD B OPTOHOPMAJILHOM CUCTEME {f,}, E}
Y HaliTH MOJYJIM 3THX BEKTOPOB.
- Haiitn yron mexny BeKTopaMu AB u AC.
— Haiitu nmpoexuuio Bekropa AD na BEKTOP AB.
- Brruncnuts miomans rpanun ABC.

— Haiitu 06bem nupamunbel ABCD.
5. JlaHbl KOOPAMHATHI YETHIPEX TOUEK:

A(—E; —2; —-’-1-), B(—il-; 2; —?), C(S; 0; 3),M(—1; 3; l:lj.
HeobOxomumo:
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— CocTaBUTh ypaBHEHHE IUIOCKOCTU (J, KOTOpas MPOXOIUT uepe3
TOuku 4, B u C.

- CocTaBuTh KaHOHMYECKHE YPABHEHMsSI MPAMOH, KOTOpas HMPOXOAUT
yepe3 TOUKy M NepneHAUKYJISIPHO K INIOCKOCTH .

- HaiiTn Touku nepeceueHus: MoJy4eHHOM MPSIMOM € MIJIOCKOCTBIO @ U
C KOOPAWHATHBIMU IIOCKOCTAMU X OV, X0Z, VOZ.

- Haiitu pacctosiHue ot Touku M 10 TIOCKOCTH .

6. Berunciauts cneayroiuie npeaesnsl (He moiab3ysch npaBuiioM Jlonurans).

x¥—2x243
lim —
x—m 4x< 4+ 3x 1+ 2

x*+2
lim

.r—*m3_1'2+2.1'—l

2x2—3x—2
limm ———
x=2x-+3x + 10

. 3x*+8x+5 Vit a—1 2—+x—3
lim —— lim — lim ——
x»-13x“1+9x+6 x=-3 x2—9g =7 x2—49
1 — cos4dx sin3x . 2
lim —; lim lim (1 + 4x)«
x—+ x= x—=0 tg'z_'x a0

x+2

x—1
lim( )
=0 \x + 3

7. 3amannyio GyHKIMO v = f(x) MCCIIen0BaTh HA HEMPEPHIBHOCTD M BBIICHUTH XapaKTeP TOUCK
paspbiBa. CenaTh cXeMaTH4ecKuid rpauk

x*, ecn x =0

X 0= :‘:ﬂ

1 flx)={®z oM U=x=3
f(_-szq.f—x T
1, ecaH X}E

8. Haiiti nepByro npon3BoHYIO V', 3aJaHHbBIX QYHKIHIA:
: -~
2(3x° +4x? —x—2) y=x—In(2+e"+2/e +ev +1)

b
Il

15vx+1
U_Hrﬁg(tgx—ctg«T) . *§+1 sin®3x
y= — y = siny =
A l 3 cos6x
9. Haiiti nepByro Npou3BOIHYIO ¥',. 3a1aHHBIX (YHKIHMIL:
_3t7+1
112V : 3t
y = (Hrctngxl.-_}lnxarctgr} y=x-e” .3 .
y=sginl—+1
i 3
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10. Jana ¢yHkuus v = f(x) U 1Ba 3Ha4eHUs apryMeHra x; U x,. HeoOxogumo Haith
NPUOIMKEHHOE 3HaYECHUE NaHHOH QYHKUUM NP X = x,, UCIIOJIb3Yys €€ 3HAYCHUE IIPU X = x, U
3aMeHss npupocT Ay QyHkuuu v = f(x) cooTBeTCTBYIOIMM AU depeHuuanom dy:

y = V3x*+ 8x — 16; ¥y = cos(x);
x, = 4; x, = 3,94 x, = 60% x, = 63°.

11. BBIMOTHUTH MTOJIHOE UCCIIEIOBAaHUE 3a/T1aHHBIX (DYHKIIUN U IIOCTPOUTH UX TPAPUKH:

3 Zx
4 ,
1:=x —i_ 1::6— }F=x3_3x_+3
’ x- ’ 2x

KpI/ITCpHI/I 1 IIKaJIa OOCHUBAHUWSA 110 OICHOYHOMY CPCACTBY «AOMAIIIHCC 3aAaHU»

[kana OLICHUBAHUS Kpurepuii onieHuBanust
(uHTEpBAJ OAJITIOB)
3auTeHo [IpaBunbHO pemenbl 90-100% 3anannii
He 3aureno [IpaBusbHO peniensl MeHee 90% 3amanuii

OueHoYHbIE CpeCTBA ISl IPOMEKYTOYHOM aTTecTaluu (/IK3aMeH)

Tunosou ounem. Cemecmp 1.

buner Ne 0
1. IlpousBeneHusi BEKTOPOB. 1 Gamn
2. Pemmuts cucTeMy JTMHEHHBIX alreOpanyeckux ypaBHEHUN 1 6ann
3%, +4x,+ 2x; =8
1+ 5%, +x3; =0
3. 3anmaHbl KOOPIAMHATHI BEPIIMH TPEYTOJIbHUKA 1 6ann

A1(3; 1; -’-1-),:‘-1: (—1;6; 1),:‘-13 (—1;1; 6). HaiiTu:

a) BeKTOphl € = A, A, u d = A, A;;

0) JAJIMHBI BEKTOPOB ¢ M d;
B) CKaJIIPHOE IPOU3BEICHHUE BEKTOPOB ¢ d;

J1) YTOJI MEX1y BEKTOPAMH ¢ ¥ d;

€) BEKTOPHOE IIPOU3BEICHHUE € X d;
) MJIOIAb TPEYroJbHUKa A, A, 4.

4. Haiitu Mpou3BOIHYIO 1 Gamn
y=(x*+x+1) - tg(2x)
5. TlpoBectu noiHOE Uccieq0BaHUE (PYHKIIUHN U TIOCTPOUTH IpaduK 1 6ann
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2ix+
E,_.r 1)

2(x+1)
Ymeepoicoeno na 3acedanuu kageopwr [IM, npomokon Ne_ om 20 e
3aBenyromuii kadeapoit ooy. Manwiii B.B.
Jlextop ooy. Manwiui JI.B.

Kputepun w mikana OIICHMBAHHUS TI0 OIICHOYHOMY CPEICTBY MPOMEKYTOUHBIN
KOHTPOJIb (9K3aMEH)

[IIxana oueHnBaHUsA Kpurepnii onieHuBanus

oTIn4HO (5) CryaeHT Tiy0OOKO U B IOJIHOM O0BEME BIIAJICET MPOTPAMMHBIM
MaTepuajioM. [paMOTHO, HCUEpNbIBAIOIIE U JIOTUYHO €ro
u3JaraeT B yCTHOW WM mucbMeHHOU ¢opme. IIpu sTOM 3Haer
PEKOMEHIOBAaHHYIO JIUTEPATYpPy, MPOSBISIET TBOPUESCKHUI MOAXOT
B OTBETAaX Ha BOIPOCHI M MPABHIHLHO OOOCHOBHIBAET NMPHUHSITHIC
peIlIeHus, XOpOIIO BIAAEET YMEHHSIMH U HaBbIKAMH IPU
BBINOJIHEHUH TPAKTUYECKHX 33/1a4.

xopotio (4) CryzaeHT 3HaeT NporpaMMHbIA MaTepuai, IPaMOTHO U 1O CYTH
u3jgaraeT €ro B YCTHOH WM NUCBbMEHHOW (opme, HoIyckas
HE3HAYUTENIbHbIE HETOYHOCTH B YTBEPKICHMSIX, TPAaKTOBKAaX,
OIpeNIeNIEHUsAX M KaTeropusx WIW HE3HAYUTEIbHOE KOJIMYECTBO
ommbok. [lpu 3TOM Biameer HEOOXOMUMBIMU YMEHHSIMHU U
HAaBBIKAMU IPU BBINOJIHEHUH TPAKTHYECKUX 3aay.

YIOBJIETBOPUTEIHHO (3) CTyneHT 3HaeT TOJbKO OCHOBHOW MPOTPAaMMHBIM Marepua,
JIOTTYCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (HOPMYITHPOBKH,
HETOCJIeI0BAaTEIbHOCTh B OTBETAaX, M3JaraéMblX B YCTHOW WIIU
nucbMeHHOW (opme. I[lpum 5TOM HETOCTaTOUYHO BIAJEET
YMEHHUSMH W HaBBIKAMU TIPU BBITIOJTHCHUH MPAKTHYCCKUX 3a]1ad.
Jomnyckaet 10 30% oummboK B U3J1araeMbIX OTBETaX.

HEyA0BIETBOPUTENHHO (2) | CTyAeHT He 3HaeT 3HAYUTEIBHOM YacTH MPOrpaMMHOTO
Mmatepuana. [Ipu 3ToM momyckaeT MPUHIMNHAIBHBIE OIIMOKU B
JIOKa3aTeNIbCTBaX, B TPAKTOBKE MOHITHI M KaTErOPUM, IPOSBIISIET
HU3KYIO KyJIbTYpPY 3HaHHM, HE BJIaJIeET OCHOBHBIMU YMEHUSIMU U
HaBBIKAMHM TIPU BBIMOJHEHUU MPAKTHYECKUX 3amad. CTyleHT
OTKa3bIBAE€TCsI OT OTBETOB Ha JIONIOJIHUTENIbHbIE BOIIPOCHI
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JIncT n3MeHeHu! U NOIIOJIHEHUN

/o

Bunsl nononneHuii u
W3MEHEHUH

JlaTta 1 HOMep MpOTOKOIA
3acenanus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 000PEHbI
U3MCHCHUA U NJOIIOJIHCHUA

[Toamucs (c
pactudpoBKOi)
3aBeyIoniero kageapoi
(3aBenyromux Kadenpamu)
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IKCIEePTHOE 3aKJII0UYEHH e

[IpencraBnennsii  ¢GoHA OHEHOYHBIX cpeactB (mamee - DOC) mno
nucuumuinHe «MatemaTtrkay cooTBeTcTByeT Tpeboanusm GI'OC BO.

[Ipensaraembie GOpMBbI U CPEACTBA TEKYIIETO U MPOMEKYTOUHOT'O KOHTPOJIS
aJIeKBaTHbI 1ENIsIM M 3aJauaM peajiu3alii OCHOBHOM MpO(eCCHOHAIBHON
oOpa3oBaTeabHOM MporpaMmMbl 1o HanpasiieHuto noaroroBku 43.03.01 Cepauc.

OueHouHble  cpeacTBa I TEKYIIETO  KOHTPOJSL — YCIIEBA€MOCTH,
MIPOMEKYTOUYHOM aTTECTALMK 10 UTOraM OCBOEHUS THCLMIUIMHBI TPEACTABICHBI B
MOJTHOM OOBbeMeE.

Bunel OLIEHOYHBIX CpEACTB, BKJIIOYCHHBIE B MPEACTABICHHBIA (OH],
OTBEYAIOT OCHOBHBIM IpuHIMNam ¢popmupoBanus ©OC.

Pa3paGoTanHblii W TpPENCTABICHHBIA I8 AKCIEPTU3bl (POHJA OLEHOYHBIX
CPEIICTB PEKOMEHIYEeTCS K UCIOJIb30BAaHUIO B  NPOLECCE  IMOATOTOBKH
oOy4Jaronmxcs, o yKa3aHHOMY HalpaBJICHHUIO.

[Ipencenarens y4eOHO-METOIUYECKOM
KOMHCCUU (PaKyJIbTeTa KOMITbIOTEPHBIX
CHUCTEM u MH()OPMAITMOHHBIX
TEXHOJIOTUI H.H. Berpoga
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