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1 Ileau ocBOeHUS THCIHIIMHBI

Llenpro ocBOeHHs NUCIUIUIMHBL «MateMatuka» sBiseTcs GOpMUpOBaHHE 3Ha-
HUH, YMEHUM, HABBIKOB M KOMIICTEHUMH NI yCIEIIHOH MpodeccuoHalbHON mes-
TENBHOCTH B 00JIaCTH TEXHOJIOTHH, OPTaHHU3AWH, IUTAHAPOBAHUS ¥ YIIPABJICHUS TeX-
HUYECKOH U KOMMepUecKo# AKCIlTyaTalliel TpaHCIIOPTHBIX CHCTEM.

3agayaMy OCBOCHUS IUCLUIUIMHEI SBISIOTCS:

— pa3paboTka Mep [0 COBEPIIEHCTBOBAHUIO CHCTEM YIIpaBJIEHHS Ha TpaHC-
nopre;

—  pa3paboTKa parMOHAIBHEIX TPAHCIIOPTHO-TEXHOJIOTHUECKUX CXEM JIOCTABKU
IPy30B Ul TPaHCIOPTHO-3KCIEIUIIMOHHBIX IPEeIIPUATHN U OpraHU3alui, 3aHATHIX
II€pEBO3KOH MacCaKUPOB U I'PY30B.

Hucnuninuaa obecrneuyuBaeT MOANOTOBKY BBIIYCKHMKA K IIPOM3BOJICTBEHHO-
TEXHOJIOTHYECKOMY BUTy TIpodeccHoHaIbHON AesITeTbHOCTH.

2 MecTO THCHHILIHHBI B CprRType OI10I1 BO

Jucnunnuuaa «MaTteMaTuka» SBISeTCS ONHOH M3 AUCHHUILIAH ba3zoBoil gacTu
brnoka 1 pucuummuua OIIOIT BO no manmpasinernuto moarotosku 23.03.01 «Texuouno-
I'sl TPaHCHOPTHBIX IMpoieccoBy (OakamaBpuar), mpoduns « TpaHcmopTHAS JTOTUCTH-
Kay.

Hucnunmuaa «MartemMaTuka» gBIsgeTcs oOecleduBaromieil oI IHCHMILIIAH:
«IIpuknanHas MareMaTuka», «MexaHuka (TeopeTHdecKas U IpUKIagHas)», « DKOHO-
MUK, «HCTpyMEHTaIbHEIE CpencTBa MOJIETUPOBAHNA TPaHCIIOPTHO-
JIOTHCTHYECKUX HpoueccoBy, «MubopmaTuka», «Dusukayn, «HaueprarenbHas reo-
METpHs U UHXKeHepHas rpaguka», «I pyzoBenenue», «Marepuanopenenuey, «Oo6mas
JJIEKTPOTEXHUKA U DIEKTpOoHHMKay, «VcciemoBaHuwe omnepaluii Ha TPaHCIOPTEY,
«Internet TexHosoruu Ha TpaHcmopte», «Jloructukay, «CTaTHCTHKA TPAHCIIOPTaY,
«CTaTHCTHUKA IEPEBO30K I'PY30B U MACCAKUPOBY.

HucrunnuHaa usydaercs Ha 1 Kypce.

3 Kommerenuuu obyyaromerocs, ¢gopmMupyemMbie B pe3yJbTaTe OCBOCHHS
AU CHUTITHHBI

IIporecc ocBOeHMS TUCIUIUIMHEL «MaremaTikay HampaBlieH Ha (popMupoBa-
HHE CIIENYIOMKX KOMIETEHITHH:

IlepedeHb U Kof [lepedens nmaHUPYEeMEBIX Pe3yILTATOB O0YUCHHUS 110
KOMIIeTEHITN i JUCIUIIIHHE

1.CrnocobHOCTE K camoopra- | 3Hame:

HU3alUK 1 caM000pa30BaHuIO | — OCHOBHBIE alTOPHTMEI THITOBBIX AHAIHTHIECKHX U
(OK-7) YUCJIEHHBIX METOJOB PEIICHHS MAaTeMaTHYeCKHX
3amad;

Ymemn:

— (hopManu30BaTh MOCTABJIEHHYIO 3aJ1a4y ¥ JIOBECTH
ee pelrneHue A0 MPaKTHYECKH ITPHEMIIEMOT0 PE3Yilb-
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[Tepeuens u Ko
KOMIIETEHIIHH

[lepeueHs IIAHUPYEMBIX Pe3yILTaTOB 00yHIEHHUS 110
JUCITUILIINHE

tara (hopMyIisl, 9rcia, TpapuKa 1 Ip.);
— nproOpeTaTh HOBBIE 3HAHUS, MCIOJL3Ys COBpE-
MEHHEBIE HH(POPMAIHOHHBIC TEXHOJIOTHH, Ha OCHOBE
CaMOOPraHu3alliy U caMooOpa3oBaHus;

Braoemn:

— MeTomaMH KiacCHUKAallMM W HHTEPIpETAlvU
HH(QOPMAIIHK Ha OCHOBE CaMOOPraHM3allld U CaMo-
oOpa3zoBaHus.

2. CoocoOHOCTh NPHUMEHSThH
cucTeMy (yHIaMEHTalbHBIX
3HaHUK  (MaTeMaTH4YecKuX,
€CTECTBEHHOHAYYHBIX, HHKe-
HEPHBIX ¥ O3KOHOMHYECKUX)
JUist  dAaeHTHGUKanud, Qop-
MYyJIHPOBAHUSI W  pelleHHus
TEXHUYECKUX U TEXHOJIOTHYE-
cKkuxX mpobieM B oOnacTu
TEXHOJIOTHH,  OpraHW3allky,
MIJIAHUPOBAHUSA U YIIPaBIICHUS
TeXHUYECKOM M KoMMepue-
CKOM »sKCILTyaTallued TpaHc-
IOPTHBIX CUCTEM

(OTIK-3)

Bnamo:

-— COBPEMEHHBIC METOABI MaTeMaTH4ICCKOTO HCCIIC-

JOBaHHUA U MOOCIIHUPOBaHHA,

Ymemo:

— HUCIIONB30BAThL CUCTEMY (yHIaMEHTAlIbHBIX 3Ha-
HUl, METOBl MATEMATHYECKOTO aHaN3a, INHEHHOM
anre6pel  [UIA  OpraHM3alldM, IJIAHUPOBAaHHUI M
yIpaBJIeHUus TEeXHUYECKOH M KOMMEPYECKO#H 3Kc-
miyatanuei TpaHCIIOPTHBIX CHCTEM;

— ymoTpeOJATh MaTeMaTHYECKyH) CHMBOJIMKY JUIS
uaenTHGUKau, (GOPMYITHpPOBaHHS U PEIICHU
TEXHUYECKUX M TEXHOJOIMYECKHX mpobdieM, i
BBEIPAYKEHUS KOMMYECTBEHHBIX M Ka4eCTBEHHBIX OT-
HOIIIEHHH 00BEKTOB;

Braoemn:

— cucTeMoll GhyHIaMeHTaNbHbBIX 3HAHUM 10 MaTeMa-
THKE;

— MEeTOHaM¥ TTOCTPOSHHS MaTeMaTHIECKOH MOJIen
THUIIOBBIX PO ECCHOHAIBHEIX 38/1a4.




4 O0beM IUMCHUIIHHBI U BHIbI y4eOHOH paboThl

O61mas TpyL0eMKOCTh JUCITUIUIMHEI COCTaBIgeT S5 3a4eTHhIX eAuHul, 180 axa-
JIEMUYECKUX YaCOB.

Bceero K};pc
Haumenosanme JacoB
O61ast Tpy10€MKOCTh AU CIUILIHNHBI 180 180
KonTtakTtHas padoTa: 20,5 20,5
JIEKITHH 4 4
[IPaKTUYECKUE 3aHITHS 14 14
CEMHHAapHI ~ -
nabopaTopHbie paboThl - -
CamocrosTensHas paboTa CTyeHTa 153 153
IIpomexyToyHas aTTecTalus: 9 g
KOHTakKTHas paboTa 2,5 235
caMOoCTosITeNbHas paboTa 0 MOArOTOBKE K 3K3aMeHY 6.5 6.5

5 Copepxxanue JHCHHILTHHbBI

5.1 CooTrHecennss TeM (pa3gesioB) JHCHHUIUIMHBI H (POPMHPYEMBIX KOMIIe-
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Tema 1. DneMeHTsI THHEHHOH anred- JI, I13,
Dneme oit anre 73 4 2 KP
PBI CPC
Tema 2. DneMeHTEI BEKTOPHOMN anreo- JL, 113, KP
PBI 20 i i CPC
I13 KP
Tema 3. AHanuTAYECKasl TEOMETPHS 21 F + CP é
Tema 4. Beenenne B MaTeMaTHYECKHH 113, KP
19 + +
aHaJIn3 CPC
Tema 5. TuddepeHnnaibLHOe HCUHC- KP
PpEpEHIEG " 17| o« + | cpc
neHre QYHKIMY OJHOHU IepeMeHHOU
Tema 6. MaTerpaisrHoe HCUHCIEHHE KP
p ¢ 17 |+ + CPC
(GYHKIIHE OTHOM IepeMeHHOH
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Tema 7. ®yHKIIMH HECKOJIBKHX IIEPE 17 L T CPC
MEHHBIX
. OOBIKHOBEHHBIE U eH-
Tema 8. O BeHHBIE TUdPep 17 + o CPC KP
IAaTbHBIE YPaBHEHUS :
Tema 9. Panpr 17 + + CPC KP
[TpomesxyTodHast aTTecTalUs 9
HToro no JUCIUNINHE 171

JI — nexmus, I13 — mpaktuueckoe 3anstie, CPC — caMmocTosTenbHas pabora
crynenta, KP — koHTpONbHas paboTa.

5.2 Tembl (pa3aesbl) TUCHUITHHBI ¥ BHIBI 3aHATHI

HammenoBaHue TeMsbI (paszena) 1 m!| c|mlcrel ke Bcero
TVICITUILIMHE] JaCcOB

Tema 1. DnemenTsl  NTUHENHHOH 9 4 17 23
anreOpsl

Tema 2. D1eMeHTHI BEKTOPHOU ) 4 17 23
anreopsl

Tewma 3. AHanuTH4eckas reo- 4 17 1
METpHs

Tema % Brenenue B MaTemMaTu- ) 17 19
YeCKUH aHamu3

Tema 5. [luddepennmansHoe

WCYHCIIeHne (QYHKUHKA OIHOU 17 17
[IEePEMEHHON

Tema 6. UHTerpansHoe  McCUYHC-

neHue (QYHKIUH OJHOHM TIepe- 17 17
MEHHOH

Tema 7. OyHKIIMHM  HECKOIBKHX 17 17
IIepeMeHHBIX

Tewma 8. OObIKHOBeHHBIE — AUD- 17 17
dbepeHnaTbHble YPAaBHEHUS

Tema 9. Pagst 17 17
Bceero 3a xypce < 14 153 171
IIpomexxyTo4Has aTTeCTaIUs 9
Utoro mo aucuumninse 180




JI — nexius, I13 — mpaxtuueckoe 3anstue, CPC — camocTosTensHas paboTa cTy-
IeHTa.

5.3 CoaepxxaHue JHCHUIIMHBI

Tema 1. DieMenThI JIHHEHHOH anredphl

Marpunel. JeiicTBust Han Marpuriamu., Onpenenurend 2-ro U 3-ro mopsiaKoB.
OCHOBHBIE CBOMCTBA OIpEAEITUTENEH.

Munop. Anrebpanueckoe IOIOJIHEHHE. TeopeMa pas3loKeHHS ONPEeNeTUTENs.
Brruncienne onpenenureneit #-oro nopsaka. Obparxas Matpuua. [IpaBuino Bergmc-
JIeHus1 00paTHOM MaTpUIIBL.

Cucremsl nmpeiinpix anrebpandeckux ypaHeHu# (CJIAY). Panr maTpuibl.
Teopema Kponexkepa-Kanemu. Meron Kpamepa. Metoz I'aycca.

Tema 2. DjieMeHTbI BEKTOPHOI aJredpnl

JIuneiiHble ornepanuu Hag BeKTopaMu. JIMHelHas 3aBUCUMOCTD U JIMHEHHAs He-
3aBHCHMOCTb BEKTOpOB. Pa3nokeHue Bekropa mo 6aszucy. CkalspHOE, BEKTOPHOE H
CMeIlIaHHOe IPOU3BEIeHH BEKTOPOB.

Tema 3. AHaquTHYecKasl FreOMeTPHS

[IpsiMast Ha TTOCKOCTH: ypaBHEHUS NPSMOM JNHMHUHU Ha IUIOCKOCTH. B3ammuoe
PACIIONIOKEHHE TOUEK U IMPSIMBIX Ha IIJIOCKOCTH.

KpuBele BTOPOro MOpSAKa: OKPYXKHOCTB, SJUIMIC, THIIepOoia U mapaboia, HX
KaHOHUYECKHe ypaBHEHHUS.

VpaBHEHUS! IIOCKOCTH ¥ MIPSIMOM JIMHUM B IIPOCTPaHCTBE. B3anMHOe pacmoJio-
JKEHHE TOYeK, IJIOCKOCTeH M TPSIMBIX B MPOCTpaHCTBE. II0BEpXHOCTH BTOPOro I0-
psaKa.

Tema 4. BBRejenne B MaTeMaTHYECKHH aHATH3

OyuKIMa onHOoN nepeMmenHoM. [Ipenen QyHKIM B Touke U Ha OECKOHEYHOCTH.
OnuocTopoHHUe Tpenensl. HeonmpeneneHHble BrIpakeHusl (HEOIPEASIEHHOCTH).

[TepBEIi ¥ BTOPOI 3aMedaTeNbHBIE TIpefelbl. beckoHeyHo Mallble U OECKOHEYHO
oonpmue Qynkiun. CpaBHeHNe OECKOHEUHO MaJIbIX.

HenpepblBHOCTh (DYHKIIMH B TOYKE M Ha WHTepBaje. TOYKH pa3pblBa QyHKLUH,
WX KJIacCH(DUKaIHS.

Tema 5. InddepenunanbHoe HCIHCTeHHe PYHKIMH OJHOM NepeMeHHOM

[TpousBonHas QyHKIWH, e€ reOMeTPUIeCKU 1 MexaHudecKuil cMeicisl. [lpa-
Buia muddepermupoBanusi. Tabimuia NIPOU3BOJHLIX OCHOBHBIX SJIEMEHTAapHBIX
OYHKITHH.

Hudbepennnan GyHKINKE U €T0 TeoMeTpudeckuit cMbich. [Ipumenenue nudde-
peHIraia B MpUOIKEHHBIX BhIYHCIeHUsX. [Ipon3BomHble U qu(hepeHnnansl BbICc-
mux nopsiakos. @opmyna Teimopa.

OcuoBHbIe TeopeMbl quddepeHmansHoro neunciaenus (teopemsl ®epma, Pos-



ns, Jlarpanxka, Kommwu). [lpaBuno Jlomwrans. Mccnemoranwe GyHKIMM METONaMHU
nupepeHIaNTbHOTO UCUUCISHHS. Y CIIOBUSA MOHOTOHHOCTH QYHKIHH. DKCTPEMYMBI
byHkumu (ompeneneHus, HeoOX0UMOe U JOCTATOUHOE YCIOBHS).

Bemyxnocts yaxnuu. Touku nepernda (onpeneneHne, HeoOX0AUMOE U 10CTa-
TOYHOE YCIIOBHS). ACHMITOTH KpHBBIX. OOmIas cxema HcclenoBaHUA (QYHKIHMH H
noctTpoeHue eé rpaduka.

Tema 6. UnTerpaibHoe ucuucjiedne QyYHKIUHU OJHOH NepeMeHHOH

IlepooOpasnas. Heompenenenusiit unTerpan. 3amena rnepeMeHHol. MuTerpu-
pOBaHHE 10 YacTIM.

Paznoxenue npobu Ha mpocteitiue. MHTErpHpoBaHue paloOHAIBHBIX APOOeH.
HuTerpuposanne HpparmoHaIbHBIX H TPUTOHOMETPHIECKAX (QYHKITHIA.

Ompenenennrrit uaterpan. ®opmyna Heiotona-Jlefibnuna. 3amena nepeMeHHON
U MHTETpPUpOBaHMe 110 YacTAM. | ' eOMEeTpUYEeCcCKrEe TIPUITOKEHUS ONIPEIEIICHHOTO0 HHTE-
rpaa.

Tema 7. DYHKIHH HECKOJLKHUX NepeMeHHbIX

OyYHKIWHA HECKOJIBKUX MepeMeHHbIX. [luddepennupopanue QyHKINN ABYX IIe-
pemenHEIX. [lonnei nuddepennuan. KacarensHas mI0CKOCTs H HOPMAIh K ITOBEPX-
HOCTH. DKCTPEMYMBI (YHKIHNU JBYX II€PEeMEHHBIX.

Tema 8. O0bikHOBeHHbIE TU( P epeHnHATbHbIE YPABHEHHUS

Kommekcusle 9ncina, nelcTBUSA Hall HUMH, TEOMETPHYECKOE IIPEACTABICHHE.

Huddepennmanbhbie ypaBHeHus 1-ro mopsaka. 3anada Komu. OCHOBHBIE THITBI
U MeTOJIbl perteHus nuddepeHHanbHbIX YPaBHEHUH 1-To mopsaka.

Hubbepeniyansyble ypaBHEHUS BRICIINX MOPsakoB. [nddepeHnuansHee ypas-
HEHM, JOIIyCKarolye NOHWKEeHUe mopsnka. JluHeltHsie ogHOopomHble auddepeHIu-
allbHBIE YPaBHEHHUS C INIOCTOSIHHBIMU Ko3(duuueHTaMu. JIMHeWHBIE HEOIHOPOIHBIE

,Z[H(i)(bepeHHHaHBHBIG YpaBHCHHA BTOPOIr'0 mopaaka C HpaBOfI YaCThHO CIICONHAJIEHOI'O
BHIA.

Tema 9. Paanl

UYucnossle panel. Heobxomumoe yciioBue cXOIUMOCTH. J[0CTaTOYHBIE MPU3HAKH
CXOJUMOCTH YHCIIOBBIX PsSOB. AOCOJIIOTHAs U YCJIOBHAs CXOAWMOCTH 3HaKOUepe-
nyromuxces psanos. [Ipusnak Jleitbumua.

Crenennsle psanpl. Teopema AGens. Psanbr Teitnopa u Maknopena. ITpumenenne
PSIIOB K ITPUOIMKEHHBIM BEIYHCIIEHHSM.

5.4 IlpakTHYyeckue 3aHITHSA

Tpyno-
Howmep Temsr Temaruka NpakTHYECKUX 3aHITHH
E€MKOCTb
JMCITUTLIMHEL
(dacer)
1 [TpakTyeckoe 3ansatue 1,2. JleHcTBUS HaJ MaTpUIlaMH. 4




Howmep TeMsl
TUCIUATITAHEI

TemaTuka npakTUYEeCKUX 3aHATHH

Tpymo-
eMKOCTb
(gacer)

BrrurcnieHue onpegenuTenieid BTOPOTO U TPETHEro II0-
PSIIKOB

Ilpaxtuueckoe 3amsTue 3,4. OOpatHas MmaTpuua. Bsi-
YUCIICHUE ONIPEeINTelIs #-T0 IOpsaKa

IIpakTuueckoe 3ausatue 5,6. Pemenwe CJIAY Metomom
Kpamepa. Matpuunslit Mmeton pemenus CJIAY

2

IIpaktuueckoe 3ansatue 7. Paur matpunsl. Meton ayc-
ca

Htoro o nucuuniuye

3.5 JIabopaTopHBIil NpaKTHKYM

JlabopaTopHbIf MPakKTUKYM y4eOHBIM IIITaHOM He TPEAyCMOTPEH.

5.6 CamocTosiTesqibHas padora

HomMmep Temel
JUCLHMTIIIMHEI

Bunel camocToaTenpHOM pabOTH

Tpyno-
eMKOCTE
(uacer)

1. M3yueHne TeMBbl AUCHMIUIMHBI, COCTaBJICHHE KOH-
CIIEKTa II0 BOIIpOCaM: TeopeMa paslioKeHHUs OIpeneiu-
TeJs, BBIYMCIICHUE OmpenenurTens n-ro nopsanka. IIpo-
paboTka y4eOHOrO MaTepHasa 0 KOHCIEKTY, YaeOHOMH
1 METOMHYECKOH nuTeparype [1, 2, 3].

3. Bemomnenue KP Ne 1. [lefictBust u omepauuu Ha

MaTpHLlaMK, BBIYMCIICHHE ONpenenuTens 4-ro mopsuka
1,2, 3].

17

1. M3y4yeHue TeMBl OUCLUUIIIHHBI, COCTABJICHHE KOH-
CIIEKTa IO BolpocaM: (yHJaMeHTalIbHas CHCTEMa pe-
IIeHWH, Oa3ucHble U CBOOOIHEIE HEW3BECTHBIE; pellle-
HHe OJHOPOJHOM CHCTEMBI MHHEHHBIX anreOpanydecKux
ypasHeHuil. [IpopaboTka ydebHOrO MaTepuana mo KOH-
CIIEKTY, yueOHOM U MeToaIuecKoi mureparype [1, 2, 4].
2. Bemmonuenue KP Ne 2. Pemenue cuctem muHEHHBIX
ypaBHenu# [1, 2, 4].

17

1. M3ydenue TeMBl OUCHUMILIAHEI, COCTABIEHHE KOH-
CIIeKTa II0 BOIIpOCAaM: ypaBHEHHE IIJIOCKOCTH B IIPO-
CTPaHCTBE, B3aMMHOE PacIOJIOKEHHUE TOYEK, MPSIMBIX U
IJIOCKOCTe! B IIPOCTPAHCTBE, IMOBEPXHOCTH BTOPOTO
nopsnka. [Ipopabotka yweOHOro marepuana 1o KOH-
CIIEKTY, Y4eOHOH 1 MeTommueckoi qureparype [1, 2, 4].

17




Howmep Temsr
I CLUTITUHBI

Busr caMoCTOSTEIBHON paboTh

Tpyno-
€MKOCTh
(dacel)

2. Bemonaenne KP Ne 3. Ananutuyeckas reoMeTpHs
[1,2,4].

1. V3yuenue TeMbl -AUCUMUIIINHBL, COCTaBJIEHUE KOH-
CIIeKTa II0 BOIpOCaM: OCCKOHEYHO Mallble (QYHKIUH,
cpaBHeHHe OECKOHEUHO MalbIX QYHKIWH, HAXOKIECHHE
IPENEIoB C IOMOIIBIO SKBUBAJIEHTHBIX OECKOHEYHO
Mmaikeix. [IpopaboTka yueOHOTO MaTepuana Mo KOHCIeK-
Ty, yueOHOM U MeToIuecKol mutepatype [1, 4].

2. Bomonnenue KP Ne 4. Beruucienue mpeaenos U HUc-
cyie/loBaHue (yHKIIMK Ha HEMPephIBHOCTS [ 1, 4].

14

1. W3yueHne TeMbl JHUCIMIIINHBI, COCTaBJIEHHE KOH-
CIIeKTa IO BOIIPOCaM: IIPOU3BOIHAS CIOXKHON QyHKIUH,
maddepernupoBanre GyHKIHAN, 3aJaHHBIX TapaMeTpU-
Yecku M HesiBHO; auddepeHnuan QyHKINUH, IPUMEHE-
Hue nuddepennyana K TpUOIUKEHHBIM BEIYHCICHHIM.
[IpopaboTka ydeOHOro Marepuana IO KOHCIEKTY,
yaeOHOM n MeTogudecKo# auteparype [1, 2, 4, 6].

2. Bomonrenue KP No 5. Tuddepennupoanue QyHK-
X OTHOM IepeMenHoilt [1, 2, 4, 6].

17

1. VzydyeHnue TeMBl OUCLHIIIMHBI, COCTaBJICHHE KOH-
CIEKTa II0 BOIPOCAaM: WUHTEIPUPOBAHHUE HppalldOHATE-
HBIX ¥ TPUTOHOMETPHYECKHUX BBIPAKCHUMN, HAX0XKICHHUE
nepBooOpa3HOd ¢ I[OMOINBIO TPUTOHOMETPUYECKOM
noxcraHoBku. lIpopaboTka ydeGHOro MaTephana IO
KOHCIIEKTy, yueOHOM u Meromudeckod nurtepartype [1,
5].

2. Bemonrerne KP Ne 6. HeonpeneneHHBIH HHTETpan
[1, 6].

17

1. V3zydyenue TeMBbl IUCLUIIIUHBI, COCTaBICHHUE KOH-
CIIeKTa 110 BONpPOCaM: IT'€OMETPHYECKOE IIPEICTABICHUE
obnactu ompeneneHus GYHKUUU ABYX IEPEMEHHBIX,
middepeHEpoBanrie CIOKHOW (QYHKIUH HECKOIBKUX
TepeMeHHBIX W (QYHKIHH, 3amaHHbIX HesBHO. [Ipopa-
OoTka yuebHOro marepuaia IO KOHCIEKTY, y4eOHOR U
MeTomuuecKol uTeparype [1, 3, 6].

2. Bemonaeane KP Ne 7. YactHBIE TpOU3BOAHEIE, DKC-
TPEeMyMBI, TE€OMETPUYECKUE TNPUIOKEeHUs QYHKIUN
JIBYX mepeMeHHbIX [1, 3, 6].

17

1. W3ydyenwe TeMBl IUCHIHUILIUHBI, COCTABIEHHE KOH-
CTieKTa 110 BompocaM: Tpu (HOPMBI KOMIUIEKCHOTO YHC-
Ja, BO3BEJEHHE B CTEIEHb M H3BJIEUECHHME KOpHsS #-OH
CTEIEHH M3 KOMIUJIEKCHOI'O YHClla B TPUTOHOMETpHYe-

L7




Tpyno-
Buapl caMOCTOATEIBHON PabOTEI €MKOCTB
(gachr)

Howmep Temnl
JTUACLUATITHHEL

ckoit ¢opme. [Ipopaborka yueOHOro Martepuana IO
KOHCIIEKTY, YUYCOHOM M METOJIHM4YecKoi nuTeparype [,
2]. ;

2. Bemomaerune KP Ne 8. KominexcHble dmcia, geicT-
BHUS Hall KOMITJICKCHBIMH YHCIIAMH, PelIeHHe YpaBHeHHH
C KOMILIEKCHBIMH KOopHaMH [1, 2].

1. V3y4yenume TeMBl OUCHUIUIMHBEI, COCTABICHHE KOH-
CIIEKTa 110 BOIIPOCaM: MIPU3HAKH CXOIUMOCTH UUCIOBBIX
psnoB (mpu3Haky cpaBHeHHs, [’ AmamOepa, pamuKaiib-
uerit Kommm, unterpaneusiit Komm). [Ipopabotka yueb-
HOT0 MaTepHuaya 110 KOHCIIEKTY, yueOHOH U MeToauye-
ckoi nmutepartype [1, 3, 5]..

2. Bromonnenue KP Ne 9. WMccnenosanue Ha CXOmH-
MOCTH YHCIIOBBIX psijioB [1, 3, 5].

Hroro nmo gucuuminbe 153
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5.7 KypcoBblie pabdoThI

KypcoBsie paboTs! (TpoeKThI) yueOHBIM IIJIaHOM HE MIPEAYCMOTPEHBEI.

6 YuyeOHO-MeTOAHYecKoe U HH(OpMaLIHOHHOE oDecnedyeHHe JUCIHILIHHBI
a) OCHOBHAS JIUTEpaTypa:

1 IImcemennsiii, /I.T. KoHcneKT JieKIHii Mo BBICIIEH MaTeMaTHKe: TOJI-
Hblil kypc [Tekct]/ I.T. Ilucemennsii. — 11-e u3n. — M.: Adipuc-npecc, 2013. —
608 c. -ISBN 978-5-8112-4867-7. KonmuuecTto sk3emmispos 100.

2 Pommonosa, B.A. Beicnasg matematuka. Y.3: O6bikHOBeHHBbIe qu(de-
peHUHA/IbHBbIe YpaBHeHHss M psaabl [Texct]|: yuebuoe mocobue / B.A. Ponuonosa,
B.b. Opnos — CII6: T'VT'A, 2011. — 116 c. KonuuectBo 3x3eMIuisipoB 250.

3 Illunages, B. C. Beicmass maremaTruka : ydeOHUK u npaxktuxkym / B. C.
unages. — 8-e u3A., nepepad. u gon. — M. : Uznatensctro WOpaiit, 2017. — 447
c. — (Cepus : bakanaBp u crneumnanuct). — ISBN 978-5-9916-3600-1. — Pexum
JocTyna : www.biblio-online.ru/book/EBCB26A9-BC88-4B58-86B7-
B3890EC6B386

0) IOTOTHUTENbHAS TUTEPATypa:

4  PomuwonoBa, B.A. OcHoBBI JHHeiiHOH anre6pbl. AHaJIUTHYECKasl Ieo-
MeTpus. Beenenne B matemaTHyeckui aHaau3 [TeKkcT|: TEKCTHI JIEKIUHA I BY-
30B / B.A. Pomuonosa, B.b. Opnos, E.B. Mockanesa — CIIo: I'VT'A, 2016. — 121 c.
KonmuecTBo 3K3eMIIIIsIpoB 34.

5 [Hauko, ILE. Beicuasi MmaTeMaTHKa B yIpaskHeHUsX H 3aga4dax. B 2-x u.
Y. 1 [Tekcr] : yuebnoe nocodbue mmig By3os / ILE. Jlanko u ap. — M.: Onukc, 2012, -
368 c. -ISBN 978-5-488-02448-9. KonmuuecTBo 3k3eMIuIsipos 32.

6 MartemaTuka:MeToa.yKa3.H HHAHBHAYAJIbHbIE 3aJaHHA [JJ8 CaAMOCTOS-
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TeJbHOH paborel mo pasgeny '"Jluueiimass anredopa". s cryn.®VT /
Coct.M.B.Makaposa. - CII6. : AT'A, 2000. - 41c. KonugecTBo ak3eMIusIpoB 30.

B) IlepedeHb PEecypcoB HH()OPMAlHOHHO-TEIEKOMMYHUKAIMOHHON ceTu «MH-
TEPHET»:

7 Belcmas MaTeMaTHKA - npoiie He ObiBaer! [DJeKTPOHHEIA pecypc] —
Pexxum noctyna: http://mathecentr.ru, cBo6oausrit (nara obparmenwus: 05.06.2017).

8  bubaunorexa m munu-gpopym caiita Mathprofi [Dnextponnsiii pecypc]
— Pexum gocryma: http:/mathprofi.com, cBoGomusit (mata o6pamenus:
05.06.2017).

9 Obmepoccuiicknii MaTemaTu4deckuii nopraa MathNet [DiekTpoHHBI pe-

cype]: — Pexum gocryma: http://www.mathnet.ru, cBobonubIi (1ata o6pareHus:
05.06.2017).

r) IporpaMMHoOe obecriedeHue (JIUIEH3UOHHOE ), 6a3hl JaHHBIX, HH(MOPMAIHOH-
HO-CIIPaBOYHBIE K TOMCKOBBIE CHCTEMBI:

10 Snexrponnasi 6ubianoTexka Hayunbix nybaukanuii «eLIBRARY.RU»
[DnexTponHEI pecype] — Pexxum moctyma: http://elibrary.ru/, ceoboausrii (nata 06-
pamenus: 05.06.2017).

11 Dnexrponno-o6méanoTedHass cucremMa u3gateaberBa «Jlamb» [Diek-
TPOHHBIN pecypc] — PexuM moctyma: http://e.lanbook.com/, cBoGoaublii (nata 06-
pamenus: 05.06.2017).

7 MaTepHa.ﬂbHO-TeXHH'-IECKOG obecmeyeHne JAHCHHILJIHHBI

- Aynutopus ¢ npoextopom (aym. 415)
- OnekTpoHHas Oubmmoreka kaheapsr Ne 4.

- UH(opMannoHHO-CIIpaBOYHBIE ¥ MaTEPHAIBHEIE PECYPCHI OHOIMOTEKH
CIIoI'Y TA.

8 O6pasoBaTenbHbIe H HHYOPMAIHOHHEIE TEXHOJIOTHH

B pamkax u3ydeHHs DUCIMIUTHHBI «MateMaTHKa» HCIONb3YIOTCS CIeAYyIOLIHe
00pa3oBaTeNbHBIE TEXHONOIUY: JIEKIHH, IPAKTHIECKUe 3aHATHS, CaMOCTOSTEbHAs
paboTa CTyIeHTOB.

TpanummorHas JNeKIus COCTAaBIAET OCHOBY TEOPETHYECKOIO OOYUYEHMS B paM-
KaxX NMCLUIIIMHBEl ¥ HalpaB/ieHa Ha CHCTEMAaTU3UMpPOBaHHOE M3IOXKeHHe (yHIaMeH-
TalbHBIX OCHOB Hay4HBIX 3HaHMW. Ha JekuuuM KoHIEeHTpHpyeTcs BHHMaHue 00Y-
HarOMKXCsl Ha HauboJee BaXKHBIX BOIPOCAX H3y4aeMOW TeMBI, CTUMYIMPYETCsS HX
aKTHBHAas II03HaBaTeIbHAS NeITeIbHOCTD.

IMpakTryeckue 3aHATUS 110 UCHUIIIHHE IPOBOATCA B COOTBETCTBUH C y4eOHO-
TEMAaTUYSCKUM IIJIAaHOM I10 OTAEIBHBEIM Ipymnnam. [lens mpakTHaecKkux 3aHaTUH — 3a-
KPEIUTh TEOPETUUCCKHE 3HAHUS, [TOJIyYeHHbIe 00yJaroIUMHUCS Ha JIEKIHUAX U B pe-
3yJIbTaTe€ CaMOCTOSATENBHOTO H3YUYEHMsS COOTBETCTBYIOLIMX Pa3leloB pPEKOMEHIye-
MOW JIMTEPATYpEl, a TaKkKe NPUOOPECTH MPaKTUYECKUE HABBIKM DPEIIeHMS 3aad.
ITpakTrueckoe 3aHATHE MpeHAa3HAYeHO JAjg Gojee TIyGOKOro OCBOGHHUS M aHATIM3a
TEM, U3yJaeMBbIX B paMKax JaHHOM IHCIUILIAHEL
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['71aBHOM 1I€IbI0 IPAKTUYECKOTO 3aHSTHS SBISESTCS WHIUBHIyaIbHAs, MPAKTH-
Yeckad paboTa Kaxmoro oOydarommerocs, HampaBleHHas Ha (OPMHUPOBAHHME Y HEro
KOMIIETEHI1H, ONIpEIeNIEeHHBIX B paMKaX JUCIUIUIMHEI «MareMaTukay.

CamocrosTenbHas paboTa CTyIeHTa SIBISETCS COCTABHOM YacThI0 y4ueOHOI pa-
0oTel. Ee OCHOBHOH Ienpro siBisAeTCss (OpPMUpPOBaHWE HABBIKA CaMOCTOSTENHLHOIO
IpHOOpeTeH s 3HaHUH 110 HEKOTOPEIM He 0C000 CI0XKHEIM BOIIPOCAM TEOPETHYECKO-
ro Kypca, 3aKperieHHe | YIyOlieHue IOydeHHBIX 3HaHUH, 0TpaboTKa HABLIKOB HC-
TOJIb30BAHUA MaTEMAaTHYECKAX METONOB JUIs PelleHus MPUKIAIHBIX U TPAKTHIECKHUX
3a7a4, CaMOCTOATENbHASA PadoTa CO CIIPaBOYHUKAMHY, EPHOANIECKAME U3IaHUIMHA 1
HAYYHO-IIOMYJIAPHON JIUTEpaTypod, B TOM YHCIIE HaXOMSANIUMHECS B TIOOATBHBIX
KOMIIBIOTEPHBIX CETIX.

9 (DOH,H OHEHOYHBIX CPEACTB AJH NPOBEJEeHHA TEeKYLIero KOHTPOJIs ycle-
BaeMOCTH H HpOMe?KYTO"{HOﬁ ATTeCTAHH MO HTOraM OCBOCHHSN NJUCHHILJIHHBI

YPpOBEHE ¥ Ka4eCcTBO 3HAHMM 0OyHarOIMUXCS OIEHHBAETCS 110 Pe3yJIbTaTaM Te-
KYIIEro KOHTPOJIA YCIIEBAEMOCTH U IIPOMEXYTOYHOH aTTECTAI[HH II0 UTOTaM OCBOE-
HUS JWCIMIIIMHEL B BHJE 5K3aMeHa (Ha 1 Kypce).

@OoHZ OLIEHOYHBIX CPEACTB AUCIUIITUHEI «MaTeMaTukay BKII0YaeT: KOHTPOJIb-
HEIE PabOTEHI.

[IpomexyTouHnas arTecTanus NPOBOAUTCSA B BHIe dK3aMeHa Ha 1 Kypce. DK3a-
MEH II03BOJIAIOT OLEHUTH YPOBEHb OCBOEHUS KOMIIETEHIIUN 00yYarOIuMCs JHCIIMII-
JIMHBI, COOTBETCTBEHHO. DK3aMeH IIPEIIoIaraeT OTBET Ha TEOPETHUECKHUE BOIIPOCH] 1
pelIeHune 3a1aq U3 MepeyHsi, BEIHECEHHOTO Ha IMPOMEXYTOUYHYIO aTTecTanuio. K Mo-
MEHTYy CHIa4d 3a4eTa U dK3aMEHa JOJDKHBI OBITh YCIEIIHO MPOMIeHBI MPeAbLIyI#e
(G OPMBI KOHTPOJIA.

JUJisl IpoBeleHHs. TEeKyIEero KOHTPOJSI yCIEeBAEMOCTH M IPOMEXYTOUHOH aTTe-
CTaIMH 10 UTOTaM OCBOEHHMS AUCLMIIIHHELL «MaTeMaTHka» MpeaycMOTPEHO:

- OayIbHO-PEHTHHTOBAS CHCTEMA OL[CHKH TEKYIIEro KOHTPOJIA YCIEBaeMOCTH U
3HaHUHM ¥ MPOMEKYTOUHOH aTTecTanny cTyneHToB. [lanHas dopma HOpMUPOBAHHUS
PE3YNBTUPYIOMEN OLEHKH YYHUTHIBAET aKTHBHOCTH CTYAEHTOB Ha 3aHSITHAX, I1OCE-
IaeMOCTh 3aHATHH, OLICHKH 3a IIPaKTU4YeCKHe pabOoThl, BEIIOIHEHHE CAMOCTOSITENb-
HBIX 3anaHu, yyactue B HUPC. OCHOBHBIMU TOKYMEHTaMH, periaMeHTUDPYIOIUAMU
IOPNOK OPTraHM3alMK U MPOBENEHHS TEKYINEro KOHTPOJS YCIEBAEMOCTH U IIPOMe-
KYTOYHOH aTTECTallil CTYAEHTOB IO OayUIbHO-pEHTHHIOBOM CHCTEME SBISIETCS:
«ITonoxenne o GaILHO-PEHTHHTOBOW CHCTEME OIleHKH 3HAHHUH U oOecIeyeHHs Ka-
gyecTBa yueOHoro mporecca 8 CII6I YT Ay.

- YCTHBIH OTBET 3K3aMeHe 110 OUIIeTaM Ha TeOpeTHUYECKHe W IIPAKTHYECKHe BO-
IIPOCHI U3 MepeyHs (2 TeOPeTHYEeCKHX U OAWH IpakTh4ecKuil Bompoc). OCHOBHBIMU
JAOKYMEHTaMH, PETIAMEHTHDPYIOIUMH MOPSI0K OpPTaHM3aIlii 3K3aMeHa sBIIAETCH:

«IlonmoxeHne O TEKyIIeM KOHTpOJE YCIEeBAEMOCTH W IPOMEXYTOYHOM aTTecTaluu
cryaentoB CIIGBI'VTA ...».

9.1 ba/u1bHO-PeHTHHIOBasl OLEHKA TEKYIIero KOHTPOJS YCIeBAeMOCTH M
3HAHUH CTY/IEHTOB

061_[[&5[ TPYAOEMKOCTh JUCUMIUIMHBI COCTaBJISIET S5 3aYEeTHBIX CIUHHUIL,
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180 akaneMHYECKHX YacoB.

Bu npomexyTounoii arTectanuu — sx3amer — (1 kypc).

Konuyectso CpoK KOH-
Tema / Bun yueOHbIx 3ansTHI baioB Tpoust (To-
(OLIeHOYHBIX 3a1aHMil), I03BONSIOIIHX pankoBeri | Ilpu-
CTYICHTY IIPOJEMOHCTPUPOBATE OC- |MUHHAMAb-| MaKCH- | HOMEp He- | Meya-
TUTHYTHIA YPOBEHb COPMUPOBAHHOCTH | HOE 3HAYe- | MATbHOE | JIeJM C Ha- | HHUe
KOMITETEHI[UA HHE 3HAYCHHE | Yaja Kyp-
ca)
KonTaktHas padora
Jlexmms No 1 4,5 5
Jlexmus Ne 2 4,5 5
IIpakTuyeckoe 3ansTre Ne | = 6,5
IIpaktuyeckoe 3ausTie No 2 4 6,5
ITpakTuueckoe 3ausaTue Ne 3 < 6,3
IIpakTrueckoe 3anstue No 4 B 6,5
IIpaxkTHyeckoe 3amsaTie No 5 4 6,5
IIpaxTrueckoe 3amsatie Ne 6 4 6,5
IIpaxTueckoe 3ansTe No 7 4 6,5
KoHTponsHbIe paboTh 8 14,5
Hroro no o6s13aTebHBIM BUAAM 45 70
3aHSATHH
3auer 15 30
Hroro 6a1os 60 100
IIpemMuanbHbIe BHABI JeATEIbLHO-
CTH
(a1 y4era mpH onpeeieHUH peii-
THHIA)
Hayunwie nybruxayuu no meme ouc- 3
YUNTUHDL
Yuacmue 6 kongepenyusx no meme 5
OUCYUNTTUHDL
Yuacmue 6 npedmemmnoti onumnuade 5
Ilpouee 5
HToro 1onoTHUTEILHO IPEMHAL- 20

HBIX 02/JI0B

IlepeBojt 6a/1IbHO-PEHTHHIOBOI CHCTEMBI B 324€THYI0 OIIEHKY

Koaunyecrso 6amio mo BPC

Ouenka (0 «akageMHYeCcKOi» MIKae)

90 u Gonee 5 — «OTIUYHOY»
75+89 4 — «xopomo»
60+74 3 — «YIOBIIETBOPHUTEILHOY
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KomuyecTtro CpOI{ KOH-

Tema / Bun yueOHBIX 3aHATHI Oamios Tpons (1mo-
(OIIEHOYHBIX 38/JaHU ), TTO3BOJIAIOIINX psankoBeld | [Ipu-
CTYACHTY IIPOJIEMOHCTPUPOBATE 10C- |MUHHUMalb-| MaKCHU- | HOMEp He- | Meua-

TUTHYTBIH ypOBeHb COPMHUPOBAHHOCTH | HOE 3Ha4e- | MalbHOEe | JIeJIH C Ha- | HUe
KOMIIETEH (U HUE 3HaYEHHe | dJaja Kyp-
ca)
Mmeree 60 2 — HEyIOBJIECTBOPUTEIILHOY

9.2 Meroanyeckne peKOMeHJALHHU MO NPOBeIeHHIO POLeIyPbl OLleHUBa-
HMS 3HAHHI, yMeHHH U HABBIKOB U (MJIH) ONBITA AeATEJIHLHOCTH, XapaKTepH-
3YIOINUX 3Tanbl POPMUPOBAHHUS KOMIIETEHIH i

Ilocelenue cTyIeHTOM JIEKITMOHHOI'O 3aHATHUS OlleHHuBaeTcs B 4,5 Oamios. Bene-
HHE JIEKIIMOHHOTO KoHcnekTa — (0,5 0amios.

Iocemenye NpakTHUECKOTO 3aHATHS OlleHWBaercss B 4 Oamios. Belnenuwe KoH-
CIIEKTa OllCHHBaeTCA B 2,5 Oanna.

Brinosnnenne xorTponbHOo# padotel o1 8 no 14,5 H6amos.

9.3 Tembl KypcoBBIX paGoT (MPOEKTOB) MO THCHHILIHHE

Hanucanue KypcoBbIX paboT (IIPOEKTOB) yUeOHBIM INIAHOM HE IIPELyCMOTPEHO.

9.4 KOHTPOJIBHI)[C BOIIPOCHI AJdA NpOoBeA¢HHA BXOJHOI'0O KOHTpOJHA OCTa-
TOYHBbIX 3HAHHH 110 oﬁecneqnsammum JHCIHHIIITHHAM

BXOJIHOFI KOHTPOJIb ITO JUCHHMILIMHE HE IIPENYCMOTPEH.

9.5 Onucanne mokasaTejgell M KPUTEPUEB OLEHHUBAHHA KOMIETEHIHI Ha
Pa3JHYHLIX 3TANAX HX (POPMUPOBAHUSA, ONHCAHUE IIKAJ ONEHABAHMS

KpHTepHH OIICHUBAHWUA KOMIIC- 9
ITokazarenu OICHHBAaHHA KOMIIETECHIINH

TEHLHN
1. CriocoOHOCTE K caMOOpTaHU3alluy U CaMo00pa30BaHKIO
(OK -7)
3Hamy: CocTaBisieT alropuT™Mbl THIIOBBIX aHAIHTHYE-

— OCHOBHBIE aJITOPHTMBI THIIO- | CKUX U YUCJIEHHEIX METOOB JJIsd PEIICHHA Tpo-
BBIX aHaJIHTHYECKHX U YHCIIEH- (I)GCCI/IOHELHBHBIX 3angad.

HBIX METOOOB PEUICHHUA MaTeMa-
THYECCKHUX 3aad4v,

Vmemn: Permmaer nmocraBnenusie 3ala4dy H JOBOJHUT €€

- (bOpMaJIHSOBaTB ITOCTaBJICH- | pELICHHUE N0 IIPAKTHYECKH IIPHEMIIEMOIO PE3YyIih-
HYIO 3alaqy M JOBECTH €€ PEIIe- | TaTa; CaMOCTOATEIIBHO U3y4YaeT M NPEACTaBIIACT
HHC NO IIPaKTHYCCKH IIpHEMIIC- HH(i)OpMEI.IIHIO C UCIIOJIL30BA4HHEM MaTeMdaTH4e-
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Kpurepuu onenuBanus xoMie-
TEeHIINH

IToxazarenu oneHUBaHUSA KOMIIETEHIIHHI

MOT0 pe3ynabTaTa ((OpPMYIIHI,
yucia, rpaduka u ap.);

— nprobpeTate HOBBIE 3HAHHUS,
UCIIOB3Yysl COBPEMEHHEBIE  HH-
(hopMaIMoOHHEIE TEXHOIOIHH, Ha
OCHOBE CaMOOpPTaHU3Al[HH U Ca-
M000pazoBaHus;

CKHX METOJIOB B IOCTYIIHOH’ (opme.

Bnraoeme:

— MeToIaMH KJIacCHQUWKAIHH K
MHTEpPIpeTaluy WHQOPMALIMK Ha
OCHOBE CaMOOPraHH3allud H Ca-
M00Opa3oBaHus

ApanusnpyeT U UHTEPIPETUPYET JAHHEIE, HOJY-
4aeMble B pE3yJIbTaTe PEIIeHUs IOCTABJICHHBIX
3amad

2. Coco6HOCTE IPHUMEHATH CHCTEMY (DYHIaMEHTABHEIX 3HAHHH (MaTeMaTHIECKHX,
€CTeCTBEHHOHAYYHBIX, HHXXEHEPHBIX M OKOHOMHUECKWX) IS HACHTH(DUKALUH,
(hOPMYIMPOBAHMS U PENIEHHs TEXHHIECKUX W TEXHOJIOIHYeCKHX mpobiieM B obnac-
TH TEXHOJIOTMH, OPTaHH3al(iH, [NIAHUPOBAHMS ¥ YIPaBIEHHs TEXHUYECKOH U KOM-
MEpUeCcKOoH IKCIIyaranuei TpancnopTHeIx cucreM (OITK — 3)

SHame:

— COBpPEMEHHEIE METOJBl Mare-
MaTHYECKOTO HCCIEeIOBAHUS U
MO/IEITHPOBAHHS;

[IpuMeHsieT COBpeMEHHBIE METOAbI MaTeMaTHye-
CKOI'O MCCIICIOBAHUSA M MOIEIUPOBAHMUS JIs pelie-
HUS IPUKJIaIHBIX 33[(a4, TEXHUYECKUX U TEXHOJIO-
HYECKUX MPoOIeM B OOJTACTH TEXHOJIOTHH, Opra-
HU3AIUH, [IAHUPOBAHUS U YIPaBJICHHS TeXHUYE-
CKOH ¥ KOMMEPYECKOH JKCIITyaTalldeil TpaHc-
IIOPTHBIX CUCTEM.

Yuvems:

— HCIIOJIB30BAaTh CHCTEMY (YH-
JaMEHTaNbHEIX 3HAHUM, METOJEI
MaTEeMaTHYeCKOTO aHalln3a, JIH-
HEHHOH anreOpbl I opraHu3a-
V¥, [JIAHUPOBAHHUS U yIIpaBIIe-
HHSl TEXHHYIECKOM M KOMMepuye-

CKOW  SKCIUTyaTaled TpamHc-
IIOPTHBIX CHCTEM;
— YHOTpPeOIATE MaTeMaTHye-

CKYIO CHMBOJIUKY Ml WJE€HTH-
Gukanuy, GOpMyNUpOBaHUS WU
PELIEHHS TEXHUYECKHX M TEXHO-
JIOTHYECKUX TpoOJeM, IS BbI-
paXKEHHUST KONUYECTBEHHBIX WU
Ka4YeCTBEHHBIX OTHOIIEHUH 00%5-
€KTOB;

IIpuMeHseT MeToJbl MaTeMaTHYeCKOTro aHalIu3a,
JIMHEWHON anreOpel A7 pemeHHs npogeccro-
HaJdbHBIX 33J1a4, IPHUMEHSET MaTeMaTHYECKYHO
CUMBOJIUKY IS BOSHTHQHUKAIKMH, DOpMYIHpOBa-
HUS U PEUICHHUA TEXHUUYECKUX U TEXHOJIOTHYECKUX
mpobieM, I BEIpAKEHHs KOJWIEeCTREHHBIX H Ka-
YECTBEHHBIX OTHOILIEHUH 0OBEKTOB.

Braoemu:

HCIIOIIBBYGT MAaTEMATHYECKY) CHMBOJIMKY ]I




Kpurepun ouenusanus xomire- i
ITokazaTenu oleHUBAHUSA KOMITETEHIIHIA

TeHIIUH
— CHCTEMOH (YHIaMEHTaTbHBIX BBIPDQKCHHUSI KOJIUYECTBEHHBIX M KAYECTBEHHBIX
3HAaHUH 110 MaTeMaTHUKe OTHOIIEHUN OOBEKTOB, BIANEET METOIaMH I10-

T MCTONaMH  TIOCTPOEHMS MarTe-|CTPOEHMS MATEMAaTHYEeCKOM MOJENH  THITOBBIX
MAaTHYECKOH MOJCIM  THIOBHIX[IPOGECCHOHANbHBIX 3a/ad, JUIA UIEHTUGHUKAIHH,
npodeccHOHaNIbHBIX 3a1aY (hOPMyIMPOBAHKS U PELICHUS TEXHUIECKUX H TeX-
HOJIOTHYECKUX MpOOIeM B 0ONACTH TEXHOJIOTHH,
OpTaHHM3allly, IJIAHUPOBAHUS W YIPABJICHHUS TEX-
HHYECKOH M KOMMEpPYeCKOM  OSKCITyaralmei
TPaHCIIOPTHEIX CHCTEM.

Onucanue mKaner OLICHHUBAHHUA

Illxana OLEHUBAHNS - OIHA U3 CAMBIX BAXKHBIX COCTABISIOIIAX y4ebHOro mpo-
necca. llxarna necatubamishas. Bmecte ¢ Gannamu B Tabimime IIPUBEEHBI COOTBET-
CTBYIOUIAE TpalMUMOHHBIE OEHKHU, KOTOPbIE 3aHOCSATCS B HK3aMEHAIHOHHYIO BEJIO-
MOCTb U 339€THYIO KHUKKY.

10 GannoB - 3acmyxuBaer CTYIEHT, OOHaPYKUBIIHH BCECTOPOHHEE, CHCTEMATH-
4ecKoe U IiIyboKoe 3HaHHE y4eGHOTO IIPOTPaMMHOI'0 MaTepuasna, caMOCTOATEIHHO
BBITTOJIHUBIIHYA BCE NPELyCMOTPEHHBIE [IPOTPaMMOH 3a[aHus, ITTyOOKO YCBOMBIIHI
OCHOBHYIO U JIOIOJHHUTENBHYIO IHTEPaTypy, PEKOMEHIOBAHHYIO IIPOrpPaMMOM, ak-
THBHO pabOTaBIIMH Ha MPaKTHUECKUX 3aHATHSAX, pa30Hparouiics B OCHOBHEIX Ha-
YIHBIX KOHICMIUAX 110 TUCHHUILIMHE, TTPOSBUBIINI TBOPYECKHUE CIIOCOOHOCTH U Ha-
YYHBIH IIOOXOJ B ITOHUMAHHH M W3JIOKEHHU y4eOHOro mpOrpaMMHOTrO MaTrepuana,
OTBET OTIHYACTCS OOraTCTBOM M TOYHOCTBE) HCIIOIb30BAHHEIX TEPMHUHOB, MaTepHal
H3J1araeTcs IIOCIe0BaTeNbHO | JIOTHYHO.

9 GamnoB - 3aciyxuUBaeT CTYyIEHT, OOHApPYKUBIIKI BCECTOPOHHEE, CHCTEMATHU-
HYEeCKOe 3HaHHWE y4eOHOrO MPOrpaMMHOTO Marepualla, CaMOCTOSTENLHO BBIIOIHHB-
HIMH BCE MPEXyCMOTpPEHHBIS IPOrpaMMoit 3a/iaHus, TTy60KO YCBOUBIIHH OCHOBHYIO
JUTEPATypy H 3HAKOM C JIOMOJHUTEILHOMN JIATEePaTypOH, PEeKOMEHIOBAHHOM npo-
T'PaMMOM, aKTUBHO paboTaBIIHit Ha IIPaKTHYCCKHUX 3aHATUAX, IIOKA3aABIIHH CHCTEMA-
THYECKHH XapaKkTep 3HAHHUIL 10 AUCIUITIINHE, NOCTATOYHBIN I HajbHeHmell yueOsbl,
a TaK)XXe CHOCOOHOCTh K HX CaMOCTOATEJIbHOMY IIOIOJIHEHHIO, OTBET OTIHYAETCS
TOYHOCTBIO HUCIIOJE30BAaHHBIX TEPMHHOB, MaTE€PUAN H3JIAraeTcs [IOCIEO0BATENRHO H
JIOTUYHO.

8 0a/IoB - 3aciy’KUBaeT CTYIIEHT, OOHapYKWBIIHH MONHOE 3HAHUE y4e0HOro u
IIPOTPaMMHOTO MaTepHraia, He IOMYCKAOUUH B OTBETE CYIIECTBEHHBIX HETOYHO-
CTEH, CAMOCTOSTENILHO BEITTONHUBIINI BCe IPEyCMOTPEHHBIE IIPOrPaMMOM 3aJaHUs,
YCBOUBIIIHK OCHOBHYIO JTHTEPATYPy, PEKOMEHIOBAHHYIO MPOTPaMMOI, aKTUBHO pa-
OoTaBmuii Ha IIPAKTHYCCKUX 3aHATHAX, MMOKA3aBIIHA CHCTEMATHYECKHUI Xapakrep
3HAHWH 10 MUCLUIUIHHE, [OCTATOUHBIH IS MajnpHenIned y4ebsl, a Takxe crocob-
HOCTB K UX CAMOCTOATENILHOMY IIOIIOJIHEHHUIO.

7 Ganmnos - 3aciyKHBaeT CTYIEHT, OOHAPYKUBIIHH TOCTATOYHO ITOJHOE 3HAHME
Yy4eOHO-IIpOrpaMMHOro MaTe€puaia, HC INOIIyCKAaIOIIHA B OTBETE CYIIECTBEHHBIX He-
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TOYHOCTEH, CAMOCTOSTENBHO BLITOMTHHUBIINHA BCE MPElyCMOTPEHHBIE IPOrPAMMOIL 3a-
AaHUs, YCBOMBIIHMH OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO IPOrPaMMOil, aKTHB-
HO paboTaBIIMi Ha MPaKTHYECKUX 3aHATHAX, TOKA3ABIINNA CHCTeMATHIeCKMi Xapak-
TE€p 3HaHWH N0 MUCUHUILIMHE, JOCTATOYHLIN s JaibHeHIel yueObl, a TakkKe Cro-
COOHOCTB K UX CaMOCTOSTENLHOMY IIONOIHEHHIO.

6 anioB - 3aCIyXHBACT CTY/IEHT, OOHAPYKUBIIKH TOCTATOYHO MOTHOE 3HAHUE
y4eOHO-TIPOrpaMMHOT0 MaTepHasia, He TOMYCKAIOMINH B OTBETe CYIECTBEHHBIX He-
TOYHOCTEH, CaMOCTOSITEILHO BBINOJIHUBIINN OCHOBHEIE IIPEJYyCMOTPEHHEIE IPO-
rpaMMOH 3aaHus, YCBOMBLIME OCHOBHYIO JHTEPATypy, PEKOMEH/OBAHHYIO po-
TPaMMOH, OTIHYABIIMKCS NOCTATOYHOH aKTHBHOCTHIO HA MPAKTHUYECKHX 3aHSTHSAX,
IIOKa3aBIINK CHCTEMATHIECKUH XapaKTep 3HaHWil 110 NUCIUIIINHE, JOCTATOYHEIN [
JanpHeHIel yaeosl.

5 0aiIoB - 3aCIy)KHBAeT CTYJEHT, OOHAPYKUBIIH 3HAHUE OCHOBHOIO y4eOHo-
IPOrpaMMHOI0 MaTeprana B 00bEMe, HeoOXomuMoM Juis JaidbHelImel yuebsl u
IPeACTOAmed paboThl 10 MPOheccHH, He OTIMYABIIUNCS AKTHBHOCTBIO Ha IPAKTH-
HCCKHX 3aHATUAX, CAMOCTOSATEIBLHO BBINOJHUBIIMA OCHOBHBIE NPENYyCMOTpPEHHBIE
IPOTPaMMOH 3a][aHus, YCBOUBIIMH OCHOBHYIO JIUTEPATYDY, PEKOMEHJIOBAHHYIO IIPO-
PaMMOH, OZHAKO IOIYCTUBIIMH HEKOTOpPBIE IOIPEIIHOCTH IIPH UX BBITOJHEHHUH U B
OTBETE Ha 3a4eTe C OIEHKOH, HO 00Mamaroiuii HeOOXOAUMBIMY 3HAHUSIMH JUIS KX
CaMOCTOATEIILHOTO YCTpaHEHHS

4 Oamia - 3acily)KHUBAeT CTYJCHT, OOHAPYKUBIIMH 3HAHHE OCHOBHOTO Y4eGHO-
IIPOTPaMMHOTO Mareprana B 00bEME, HEOOXONMMOM /Uil AaibHelmed ydyeObl u
Ipe/icToAMIeN paboThl 110 NPodecchH, He OTIMYABIIMMACS aKTHBHOCTHIO Ha IPAKTH-
HCCKUX 3aHATHAX, CAMOCTOATENBHO BBHINOIHHBIINM OCHOBHEIE IIPENYCMOTPEHHbIE
MPOrpamMMOi 3a/laHusl, YCBOUBIINN OCHOBHYIO JIMTEPATYPY, PEKOMEHI0BAHHYIO IIPO-
TPaMMOH, OTHAKO JOMYCTHBIINH HEKOTOPbIE [IOrPEIIHOCTH TIPH UX BBITOJHEHWH U B
OTBCTE Ha 3a4€TE C OLEHKOH, HO 00Najarolmuit He0OOXOMMMBIMY 3HAHUAMHE IS YCT-
PaHCHUA TIOJT PYKOBOACTBOM IPETOAaBaTes JOIYIIeHHBIX IIOTPEIIHOCTEH.

3 Oajuta - 3aCIy)KHBAeT CTYIEHT, OOHAPYKUBIIHI 3HAHHE OCHOBHOTO y4ebHo-
NIPOrpaMMHOTO MaTepuana B 00BEMe, HEOOXOIUMOM VIS AalbHeiuIed yde6sl
PENICTOAIIEH padoThl [0 MPOGECCHH, He OTIMYaBIINNCS aKTUBHOCTBIO Ha IIPAKTH-
IECKHX 3aHATHAX, CaMOCTOATEIBHO BBITOJHUBIIMN OCHOBHBIE NPEIYCMOTPEHHBIC
IPOTPaMMOH 3afaHus, OJHAKO JAONYCTHBIINI [TOIPEITHOCTH NIPH MX BBITOJHEHHH U B
OTBETE Ha 3a4€Te C OLEHKOH, HO 00Nafaromuil HeoOXOMUMBIMI 3HAHUAME JIJI YCT-

PaHeHHUs TI0J PYKOBOJCTBOM IIPENoJaBaTeNs Haubosiee CyIeCTBEHHBIX IIOI'PELIHO-
CTEH.

OneHka HeYIOBIETBOPUTENLHO.

2 Gamna - BBICTABJIAETCS CTYNEHTY, OOHAPYKUBIIEMy HPOOENbl B 3HAHUSX M
OTCYTCTBHE 3HAHMI IO 3HAYUTENHLHON YaCTH OCHOBHOTO Y4eGHO-NPOrpaMMHOIO Ma-
Te€pralia, He BBIIOJHUBIIEMY CAMOCTOSATENBHO IIPENyCMOTPEHHBIE MPOrpaMMOli 0c-
HOBHBIC 33/laHu, IOMYCTUBIIEMY [PHHIUIHAIBHbIE OITMOKA B BHIIOIHEHHH IIPENY-
CMOTPEHHEBIX TIPOrPaMMOH 3aaHui, He 0TPaboTaBIIeMy OCHOBHBIE IPAKTHYECKHE

3aHATUS, NOMYCTHBIIEMY CYIICCTBEHHbIE OIIMOKH IIPH OTBETE, W KOTOPHIA He
MOKET NPOJOIDKUTE 00YYEHHE MM IIPUCTYIIUTh K IPO(PECCHOHATBHOMN NesTeNbHOCTH
6e3 MONOTHATENBHBIX 3aHSTHI 110 COOTBETCTBYIOLIEH MCIUTITHHE.
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1 Gamr - HeT oTBeTa (0TKA3 OT OTBETA, NPEICTABICHHBIA OTBET MOMHOCTEIO He
IO CYIIECTBY COACPIKAIMXCS B 33JaHHH BOIPOCOB).

9.6 KouTpoasHble BONPOCH H 3aJaHHS IS NpPOBeAeHHs TEKYLIEro KOH-
TpOJIsl yClIeBaeMOCTH W NMPOMEKYTOYHOH aTTeCTALMH 10 UTOTaM OGYYeHHs Mo
AHCIHHTTHHE

9.6.1 TunoBble KOHTPOJIbLHBIE 3aJAHUS IJI51 NPOBEACHHUS TEKYIIero KoH-
TPOJIA 3HAHHH

3aganue Ne 1

-1 4 23
1. Hatitu matpunty C=A—4B,ecnu 4=| 3 2|, B=| —2 0 |.
0-2 -11
—2 0
2. Beraucnuts npousseneHue Marpun A u B,ecma 4=| | 3/,
0-1
[ 4 1 1]
B = ,
-2 1 -1
2 =1 0
3. BBIMHCIHTE ompeaennTeNs =3 5 Al
0 1 3
1 -4 0
4. [Nana matpuna 4|4 —2 4 |. Haiitu obparnyro maTpuiy.
> =1 7
5. PemmTs cucremy mHeHHEBIX ypaBHEHMIT MaTPHYHBIM METOI0M, METOLOM
x, —4x, =-5,

Kpamepa u metomom aycea: < x, +4x, +2x, =—1

b]

2x, =3x, +x, =-5.

3apanue Ne 2
1. Hamer toukn A(=2,3,5), B(1,-3,1). Haitu KOOD/IMHATHI ¥ JUIMHY BEKTOpa
AB .

2. Berumemats ckamsproe Tpoussenenme Bektopos AB u BC, ecm
A(-4;1;3), B(2;4;5), C(6;3;-8).

3. Haiita npoexmmio Bextopa @ = 2i + 3 — k na pextop b = 2i — 4j+3k

4. Hafith momans mapannenorpaMma, OCTPOGHHOTO Ha  BEKTOpax

a=i+j—kub=2i—j+2k.
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5. Ha#fitu  ob6wem MapajlIC/IeNUIIeNa,  IOCTPOEHHOIO Ha  BEKTOpAX

Zizﬁ+3}—z,5=i—}+5§nci6?+2}+k.

3aganue Ne 3
1. Hamucates ypaBmenue OpAMOH, KOTOpas mapajilenpHa IIpAAMO¥

4x +5y -3 =0 nnpoxomur yepes rouxy K(—2,3).

2. HamucaTe ypasHeHme IPAMOH, KOTOpas TepleHIUKyIspHa IIpAMOit
2x =y +11 = 0 u npoxomurt vepes Touxy K(—4,1).

3. JlaHbl IBe BepIIMHBI TPEYTOIbHEKA A(— 3; 2), B (2; — 5) Y TOYKA TIepe-
cedeHus Beicor H (l, 2). Hanwcars ypasuenus cropon AB u AC.

4. Hamucate ypasenme smiurca, eciu paccTosHne Mexnay doxkycaMmu
PaBHo 4, a MaJas HoJyock paBHA 3. IToctpouTs smumc.
5. CocraButh ypaBHeHHe IUTOCKOCTH, TPOXOISIICH Yepe3 TpH TOYKH

A(2;0;1), B(3;4;2), C(5;1;3).
6. CocTaButh ypaBHeHwue IpAMOH, KOTOpas IIPOXONHUT dYepes TOYKY

P(7,-2,1) neprenmuxynspro mrockoers 3x — 4 y+2z-11=0.

x+3 y+4 z-5

7. Haiitu Touky nepecedenus [IpAMOii 5 > U IIJTOCKO-
CTH 2x—-3y—5z+1=0.
3aganue Ne 4

1. Brryucnuts [epenesl

. Ox* +5 . x*—5x+4
a) hm\/ 5 T 6) lim x—x—z—,

x>0 {2 +3x° +4x x4 4x—x

: x—3 . sin 4x* _ 5 ™
B) lim ———, 71)lim —— o lim [ 1+—| .

3 \T—x-2 x>0 3x-1g 9x x> x+1

1

2. Mecnenosats dynxumo f(x) =42 ma HETPEPBIBHOCTE B To4kax X; = ()

W 3y =2,

x*, 0<x<2,
3. Haiit Touku paspria bynxumm [ (x ) =

x+1, x>2.
3ananue Ne 5
1. Hatitu mpoussopusre hyHKImit
3
: x=t" +8t,
a) y=2tg’x +3arctg(4x),  6) y =¥ 5 s
y=t +2t.
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2. HaliTi mpon3BOAHbIE BTOPOTO HOPSIIKA
2
a)y=e " ,6) y=In2x-3).

3. Hamwmcats ypaBHenus xacaTensHoii u HOpMaJld K KpUBOH Y = x*+5x-1 B
TOYke M(1,5).
X3 2
4. Hccnenosats GyHkimio y = 3 2x” +3x+1 u nocrponTs ee rpaduk.

5. Hality HamMeHbIee 1 HanGoblnee 3HAYCHUS (GyHKINM Ha 3aMKHYTOM WH-
TEpBaJe.

3ananue Ne 6
1. Haiitu Heonpenenennsie WHTETPabI
3x
-1
a)j‘e—fdx, 6) _[(2x+5)0052x 7558 B)
e

J- dx
5—4sinx+3cosx

1
% dx
2. BBIYMCIHTE ONpeseNeHHbIE HHTErPAILI j

2
01+x2

2 I
Tcos2x dx, [xe™ dx.
0 0

" 2
3. BeruvcnuTs miomans (Gurypsl, OTpaHUYeHHOH muHusMEH J° =4x u
x-y=-3=0.

4. Haitre qmmy myru xpusoit ¥ = Inx, ecmm /3 < x <+/15.
5. BEMUCIHTE HECOOCTBERHbIC MHTEIPATE! UJH YCTAHOBATD HX PACXOTAMOCTE

+00 2 d%
g gy [
Y s

3aganue Ne 7
1. Haiiti o6macts ompesenenns byHkmnu z = q/x2 + y2 —9, uz06pasuts ee

Ha YepPTe)e B III0CKOCTH xOy.

o " 2
2. Haiitu yacTHBlE mpom3BOIHEIE 1-ro opsaKa (QyHKITHIH: z=x° y+yx,

z=sin(x+3y), z=InZ 451 = 3
¥

3. Haittn nonmsrit tuddepennnan dynxuan z = cos(x* — ).

4. ViccnenmoBats Ha SKCTpeMyM QYHKIMIO Z = X + Xy + y2 =3x-10y.

1 2x 1 2=y
5. Berumcnuts unTerpans! de jdy, '[dy de.
0 242 0 Jy
6. Berumcnute unTerpan ”x dx dy no obnactu D, orpanuyenHoit tuHusIMHA

D
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y=x+lLx=1,x=0,y=0.

3ajanne Ne 8
1. PemmTs ypaBHeHus wu IIOCTPOUTE HHTErPallbHEIE KpPHBEIE dy:3dx,

dy=2xdx.

2. Haiiti obiee pelieHue nadeperransHoro YPaBHEHHS

(I+x)ydx=(2+ y)xdy.

v —X
3. Haiit gactHoe perenue ypaBHeHHs ) '+ y=¢ ¥, YIOBIETBOPSIONIEE Ha-
HaIbHBIM YCIOBUSIM y(O) =2,

4. Halitu o6mee pemrenue YpaBHeHHs y" =X+COSx.

5. Haiftu ofimee perrenne ypasmenuii: V'—4y'+ 3y=0, y"-2y=xe*.

3aganue Ne 9
1
©  3n+5 2 (=)™

| ¥ HCCHGI[OB&TB CXOOUMOCTE PAOOB 2 R .
n:I4n +H+2 n=l1 5n+2

n
" = (x—2)
2. Haiiti 061acTb CXOMUMOCTH CTeIeHHOro psina Z*——n
0,2 .
-2
3. Borumcnnts npubmimkenHoe 3HAYCHIE HHTEerpaira f e " dx ¢ rounoctsio

0
1o 0,001, pasnaras TOJBIHTErPANBHYHO QYHKIIHIO B PSII.

9.6.2 IlpumepHnbrii TEpEveHE BONPOCOB ISl IPOMEKYTOTHOM aTTecTalnm
IO HTOraM OCBOEHMS QM CLHHILIHHBI

1. TlepsooGpasnas dymxmus. Teopema o MHOXecTBE EPBOOOPA3HEIX.
2. Heonpenenéuupiit HHTErpait. CBoHCTBa HeONpeneIEHHOro HHTErpana.
3. Tabnuua ocHOBHBIX HHTETPajoB.

4. WHTerpuposanue mo yacTsm.

5. MuTerpuposanue mpocrefiimix PallMOHANIBHBIX Apobeit.

6. OmpenenéHHbIH MHTErpal (OIpe/ieNeHie U reoMeTpHyecKHuit CMBICIT).

7. CBoHcTBa onpesesieHHoro uHTerpana. Teopema o cpenHem.

8. ®opmyna Herorona-JleiiGrma.

9. Hurerpuposanue 1o qacTsam s OIPENeNEHHOr0 UHTErpaa.

10.ITpubnmkénnoe BEIYMCIEHE ONPENeNeHHOr0 HATerpana (Gpopmyna Tpare-
).

I1.I"'eomeTpuyeckue mpunosxenms OIIPEJISNIEHHOT0 HHTErpaa.

12.HecoGcTBennsie HHTErpansl 1-ro u 2-ro pona.

13. Oynkimm nByx TIEPEMEHHBIX (OIpe/IelieHHe, IPENEN ¥ HENPEPEIBHOCTS ).
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14. Yactasre npousBousie I mopsjika (onpenencuue, BEIYKCIICHNE).

15. Mucddepennuan byHKIME IBYX MepeMeHHBIX (ompezeneHye, reoMeTpude-
CKH# CMBICII, CBOMCTBA).

16. Ilpumenenne nuddepeniuana B IPUOIIKEHHbIX BEIUMCICHHSX.

17. KacarenbHas MIOCKOCTb X HOPMAJTh K TOBEPXHOCTH.

18. DKCTpeMyMBl (QYHKIMH IBYX NepeMeHHBIX (ompenenenue, HEOOXOOUMBIE
YCIIOBHSI).

19. locraToussle ycnoBus SKCTPEMyMOB QYHKITHH JBYX IepPEMEHHBIX.

20. HanbonbInee n HauMeHbIIee 3HAUSHAS (HYHKIUH B 3aMKHYTOH 00IacTH.

21. Ipoituoit muTerpai. Ero cBoicTBa M BEIYHCIICHHE,

22. I'eomeTpudeckuii CMBICI ABOMHOTO HHTErpaa.

23. KoMInekcHbIe urcna, AefiCTBUS Hal HUM.

24. Tuddepennuansubie ypapHeHus 1-ro nopsaaka (onpegelerne, obmmee 1 da-
CTHO€ pernenus). 3agava Komrm. '

25. lnbdepennunansuple ypaBHeHUs 1-ro HOpsmKa C pasgeIsIoONUMUCA TIepe-
MeHHBIMH. OnHOpONHbIE nH(bepenranbHble ypasHerus 1-ro mopska. Croco6 uh-
TErPUPOBAHH.

26. Jluneitnsle muddepernpansase ypapHeHus 1-ro mopsiaka. YpasHenue Bep-
Hynnu. Jlupdepenuancabie ypaBHEHHUS B MOJTHBIX nubdepennuanax. Crnocod uH-
TErpUPOBAHHUS.

27. lnddepennmansuple ypaBHEHUs 7#-I0 TOPSANKa, HOIYCKAIOIIHE TOHIKEHHE
HIOPSIIKA.

28. Jlunelinsie opHOpOxHBIE mub(epeHIHATBHELE YPaBHEHHUS C MOCTOSHHBIMH
kosbdunmentamu (JIOAY). Pemenne JIO/Y MeToR0M MOICTAHOBKH Oilinepa.

29. Jluneiinple HeoxHOpomHbe MUdbepeHIHaTbHELE ypaBrenus (JIHAY). Teo-
peMa o cTpyKType obiiero pemenus JIHIY.

30. JIunettnpie HeoqHOPOHBIE AUbdEpPEHIHANLHEIE YPaBHEHHUS ¢ ITOCTOSHHBEIMH
KO2(QQHUIMEHTaMHU CO CTeNHaNbHON IpaBoil yacThio. TeopeMa 0 HATOKEHHH perire-
HUH.

31. Yucrnossle pangpl. OCHOBHBIE ONpENENeH s, CBOWCTBA CXOIAIIIXCS PSIOB.

32. HeoOxomuMoe ycIoBHE CXOIUMOCTH psana. Crencraue.

33. IlpusHaky CpaBHEHUS DSLOB. DTAOHHEIE PSIIBL: reoMeTpHYecKas Iporpec-
cusl, 000OIIEHHbIH rapMOHHYECKHH PsiL.

34. Ilpusnak anambepa, paiuKaibHbIA 0 HETErpaIbHbIE npu3Haku Komw,

35. 3Hakouepenyromuecs psiapl. [Ipusnax JleiGuumna. Onpenenenue ycioBHOM u
abCOIOTHOM CXOIMMOCTH.

36. Onpenenenne crenenHoro psna. Teopema AGens.

37. Pamuyca 1 MHTEPBAIl CXOAUMOCTH CTEIIEHHOI0 psana. Haxoxxnenwe wHTepBa-
JIa CXOIUMOCTH.

38. Pasnoxenne QyHKINH B CTENEHHOM ps. Psin Te#inopa. Pan Makiopena.

39. IlpuMenenne CTEeHHBIX PAIOB: MPUOIIKEHHOE BEIUMCIICHIE OIIpeNeNeHHbIX
MHTErpalnos, IpulImkenHoe pemenre Aud hepeRnranbHbIX YpaBHeHH i,

IIpamepHbIii mepedeHs 3a7a9 K 3K3aMeHy
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x/;dx

1. HaliTu nepsooOpasuyro HeonpeaeneHHoro HHTErpaa: _[

x—1
. x' +6x*+13x+8
2. Haiitu mepBoo6pasHyIo HEOIpPe IeIeHHOTO HHTerpana; _[ = dx .
x(x + 2)

i

tox
3. BBIuMcnuTe WHTErpan: _[_de-

0 COS™ x

tx+5
4. BEIYHCIHUTE HHTErpA: J' —dr,

e
1]

5. Hailitu nnomans ¢urypst, orpasndertoit nurmsmu: y =5x, y = x° + 4x.
xX=Y
Jx

7. Hccrenosats Ha 3kcTpeMyM byHkmmio: Z =1+ 6x —x* — xpy — y°.

6. Haiitu u n306pasuts 061acTh onpenenenus (GyHKOME: z = arcsin

8. Pemmte nuddepennuansnoe ypapHeHuHE: 3 (xy’ + y) =xy* , ¥y (l) =3.
9. Peumts muddepennuansnoe ypapHenue: x’ y" + nyf =1.

10. Hatry obwmee pemenue muddepennuamsuoro ypasuenus: V' +23'+5y =0,
11. Mccnienosate  Ha abCOMIOTHYIO M YCIOBHYIO CXOZHMOCTh GHCIOBOH ST

3 (-1)'n

n=l1 3!1 + ?l2 .
4
< |n" +3 n
12 HCCH@HOB&TB Ha CXOOIUMOCTh pﬂﬂ: Z 3 (x + 2) i
n=] n +4n

10 Meroanyeckne pekoMeHAAUMH A5 00y4arIIUXCHA 10 OCBOCHHIO THCIH-
NJIHHBI

JI71st yCIIEeIHOro OCBOGHHS NUCIMIITMHB CTYASHTH! JOJKHBI TOCEITATh JTEKIIH-
OHHBIC W NIPAaKTUHCCKHE 3aHATHs, aKKypaTHO KOHCIEKTHPOBATh JIEKUUM (IHMCATh B
OTHENBHOH TETpajy, BBIICIATh U (PUKCHPOBATH KIIOYEBHIE MOMEHTHI JIEKIIUH ), BBI-
TTOJIHATE 3a[1aHHs 110 PEIIEHHIO THIIOBBIX 3a1a4 Ha NMPaKTHYECKHX 3aHsATHaX. Ilepen
SAHATHAMH CTYACHTaM PEKOMEHIYETCsI IPOYUTaTh KOHCIEKT NPEIBIIYIIEro 3aHATHSL.
B KOHIle U Ha IPOTAKEHNU 3aHATUS CTYIEHTHI MOIYT 3a.1aTh IIPEIOJaBATEINI0 YTOY-
HATOIIME BOMIPOCHI II0 pACCMATPHBAEMOM TEME.,

OCHOBHBIME BHJIaMH ayIUTOPHON pabOTH CTYIEHTOB SBISIOTCS JIEKLIUH, IIpaK-
TUYECKHUE 3aHATHs (1. 5.2, 5.3, 5.4). B Xo/1e TeK1uu npernogasaTels UanaraeT u pasb-
SICHSCT OCHOBHbIE, HANOOJIEe CIOXHBIE TIOHSTHS, & TAKIKE COOTBETCTBYIOIHE Teope-
THYECKHE 1 IPAKTHYECKUE MPOOIEMBI, NaeT 3a[aHus U PEKOMEHIAMM I [IPaKTH-
ECKMX 3aHATHH, & TAK)Ke YKa3aHMA IO BBIIOIHEHHIO 00YIaOIUMCs CaMOCTOSTE b
HOH paboTHI.

BaKHBIM yCITOBHEM YCIIEIIHOTO OCBOGHHMS NUCIUILTAHEI SBJISETCS TAKKe CaMo-
CTOATENbHAS paboTa CTyneHToB. I{eNblo caMOCTOSTENLHOM (BHEAYIUTOPHOIT) paboOTHI
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00y4aroIuXCs IPH U3y4IeHHH HACTOSTIICH Y9IeOHOH TUCIUILIMHEI SBIISETCS BEIPaboT-
Ka MMM HAaBBIKOB PETICHUS 3a1a4 110 H3ydaeMoi Teme, paboTsI ¢ Hay4YHOU U y4ueOHOi
NUTEPATYpPOH, APYTUMH HCTOYHHKAMHE, & TAKKe Pa3BHTHE ¥ 00yYarOIIIXCs yCTON -
BBIX CTIOCOOHOCTEH K caMoCToATeNbHOMY (663 IIOMOIIY TIPEIIOAABATENS) H3YYESHHIO U
06paboTke moyueHHO HHpOpMaInu.

B nponecce camocTosTensHol paboTel 06yJaromuiics fomKeH BOCIIPUHUMATE,
OCMBICTHBATE U yTyONsTh MONyIaeMyro HH(MOPMALHIO, peIaTek IpaKTUYECKHe 3aa-
", aHalU3UPOBATh ITOJYYCHHBIE PE3Y/IbTATHL, BBIIOIHSITE UHJIMBUIyalIbHBIE 33fa-
HUA, OBIA/IEBATE NPO(ECCHOHATIBHO HEOOXOMUMBIMA HABBIKAMY. CaMocrosTensHas
pabora o0yyaromerocs T0MmKHA HMeeT CHCTEMATHYHBIA U MOCIEN0BATeNbHbIH Xapak-
Tep. Tosbko B 3TOM cityuae mponcxomuT YCIIEIIHOE OCBOECHHE IPOTPAMMBI THCIIHII-
JIMHEL.
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Pabouas nmporpamma mucnumuHel cocTaBnena B COOTBETCTBUHU ¢ TpeboRaHUs-
v OI'OC BO 1o HanpasieHuo noarotosxu 23.03.01 «TexHONOTUS TPaHCIOPTHBIX
IIPOLIECCOBY.

IIporpamma pacCMOTpeHa M yTBEpXKIeHa Ha 3aceTaHuu Kaq)eﬂpbl Ne 4 «Bgic-
el MaTeMaTHKH))

«Z » M%/ﬁ% 2017 rona, mporokomx No 4

PazpaboTunku:

K. 0.-M. H., TOIeHT %4/ ['pyuauaa HA.

(vuenas cmenens, yuenoe seanue, damunun u unuyuans pazpabomuukog)

3aBenyrommii kadenpoit Ne 4 «Bricimeii MaTeMaTuins

J.T.H., npodeccop [Honguckuit B. A,

(yuenan cmenens, yuenoe seanue, hamunus u unwyuanst paspabomyuros)

IIporpamma cormacosana:
PykoBomurens OITOIT

I.T.H., JOIIEHT W Benepuukos O .B.

(yuenan cmenens, yuenve seadue, qﬁabwrwz U uHuYyuane pazpabomyukos

IIporpamma paccmotpena u ono0peHa Ha 3acefaHud Y4eGHO-MeTOHIecKOro
coBeTa YHuBepcuteta « /4 » /MMOU roja, IpoToKoa Ne _4 .

C usMeHeHHAMYE 1 OmONEEHHIME 0T « 30 » MM{&Q 2014 ropa, mpoToxon
Ne |Q (B coorrercTBHE ¢ Ilpukasom ot 5 amperns 2017, Ne 301 «O6 YTBEPXKIIEHHU
lopsinka opranusamuy u ocymecTsIeHus o0pazoBarebHOl HeSTENLHOCTH O o6paso-
BaTCJILHBIM TIPOTPaMMaM BEICIIETO 0OPa30BAHHUS — IPOrpaMMam OakanaBpuara, mpo-
TpaMMaM CHELUATHTETa, IPOrPaMMaM MarHCTPaTypbD»).
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