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1. Mecto nucuuimuinHbl B ctpykrype OOII

Ne
Bapu
aHTa

MecTO IMCHUIIMHBI B y4e0HOM
I1aHe o0pa3oBaTeIbHOM
NMPOrpamMmbl

CraHgapTHBIN TEKCT JJI ABTOMATHY€CKOI0
3amoJIHeHus1 B KOHcTpyKTope PILI

1 biok 1. Jucuunnuubel (MOIYIH)
O06s13aTenbHas 4yacThb

Jucinunnuaa b1.0.10 otHOCHTCS K 00593aTEIbHOM YacTH
OOIT nanpasnenus noarorosku 06.03.01 buosiorus

IemssMu OCBOSHHMS TUCIUATUIMHBI SIBISIOTCS:
O3HakoMJIEHHUE C OCHOBHBIMHU pa3/ieflaMd MaTeMaTUKH, KaK YHUBEPCAJIbHOW JMCIHUILIUHBI,
HEOOXOMMOM 117151 TF0OOT0 HAYYHOTO MCCIICIOBAHMUS.

2. H.]IaHI/IpyeMble pe3yJbTaThbl oﬁyqe}mﬂ o JTUCHUIIJINHE, COOTHECCHHBIC C IVIAHUPYCMBbIMHU

pe3yJbTaTaMM  OCBOeHHsI 00pa3oBaTeJIbHOM  mporpaMMbl  (KOMIETEHUMSIMM U
HHIMKATOPAMH JOCTUKEHHUS] KOMIIETEHIIUI)

IInanupyemsble  pe3yabTarbl  o0ydyeHusi no | HammeHoBanue
dopmupyemble AUCHUILUINHE (MOAYJII0), B COOTBETCTBHH C | OLIEHOYHOIO
KOMIETEeHI[UH HHIHKATOPOM JOCTHKEHUSI KOMIIeTEeHIHMH cpeacTBa
(kom, coxmepxaHue Nuaukarop Pe3yabTaThl 00yyeHHs
KOMIIETEHI1H ) JTOCTHKEeHHUS 0 JUCIHHUIIINHE* *

KOMIIeTeHIUH®

(xom, comeprkanue

WHJIMKATOPa)
OIIK-6.  Cmocoben | OIIK-6.1 3naer: 3namo OCHOBHEIE | Bonpocwl 075
HCITOJIB30BaTh B |- OCHOBHBIC | MATEMAaTHIECKHE METOIEL, | cobeced0BaHUs.
npodecCHOHAIbHON KOHIIEIII[U u | HeoOxonumbIe _
NEATEIbHOCTH METOJIBL, VICHIONIb3OBAHNS B ANBHCHUIICH | 776101411410
OCHOBHBIC  3aKOHBI | COBPEMCHHBIE pabore camocmosmenvHole
¢bu3uky, XUMUHM, | HaIPaBJICHUS pabomoi
HayK o 3emyle U | MaTeMaTUKH, QU3KKH,
Ouosorum, XUMHUM W HayK O CamocmosmenvHole
NPUMEHSTh METOJBI | 3eMiie,  aKTyallbHbIC U KOHMPOJIbHbLE
MaTEMaTHYECKOT O poOIeMbl pabomoi
aHaiu3a U | OMOJOTHYECKUX HayK
MOJIeTTUPOBAHUS, u MEPCIIEKTUBBI
TEOPETUICCKHIX U | MEXIUCITUTUTHHAPHBIX
HKCMIEPUMEHTATBHBIX | HCCIEAOBAHUN;
HCCIE0BaHUH, OIIK-6.2 Ymeer: Ymemv»  mpuoOpeTath  HOBBIE
npuoOpeTaTh HOBBIC | - UCIIOJIL30BATh 3HAHHS B 00JIACTH MaTCeMAaTUKH
MaTEeMaTHYECKUe W | HaBBIKH
€CTECTBEHHOHAYUHbIE | JabOpaTOpHOU
3HAHUS, HCIHOJB3Ys | pabOTHI B METOIBI
COBPEMEHHBIE XUMUH, (PU3UKH,
0o0pa3oBaTelbHbIE U | MATEMATHYECKOTO
uH(pOpPMaIMOHHBIE MOJICTTUPOBAHUS U
TEXHOJIOTUH MaTeMaTU4YEeCKON

CTaTHCTUKH B

npodecCuOHATbHON

JESITEIIbHOCTH;

OIIK-6.3 Brnaneer: Braoemso MaTeMaTHYECKUMU

- METOIaMHt WHCTPYMEHTaMHU B paMKax

CTATHCTHYECKOIO M3y4yaeMou TUCIUTUIMHBI




OIICHUBAHHUS U
MPOBEPKHU TUIIOTES,
MIPOTHO3UPOBAHUS
IIEPCIIEKTUB U
COIUATBLHBIX
MMOCJIEACTBUM CBOCH
npodeCcCHOHATbHON
JIeITEeIILHOCTH.

3. CTpyKTYypa M cojiep:KaHue TUCIUIIUHBI (MOTYJIsA)

3.1 Tpya10eMKOCTh TUCHHILINHBI

ouyHas ¢popma
o0yueHust
OO0masi Tpy10eMKOCTh 6 3ET
YacoB 1o y4eOHOMY IIAHY 216
B TOM 4HCJIe
ay/IMTOPHbIE 3aHATHUS (KOHTAKTHAS
pabora): 115
- 3AHATHA JEeKIUOHHOI0 THIIA 56
- 1abopaTopHbIe padoThI 56
CcaMoCTOsITe/IbHAs padoTa 65
KCP 3
I[IpomexyTouHasi aTTeCTALMSA — 36
IK3aMeH

3.2. Conepxanue TMCHUILIHHBI

HaunmeHoBaHMe U KpaTKoe coAep:KaHue pa3aesaoB u Tem | Bcero B ToMm uncne
JUCHUILIMHBI (MOAYJIS), (4achbl) KounrakTHasi padora (padora Bo
B3aUMOJEHCTBHH C =
(opma npomexkyTOUHON aTTECTALIMM 110 AUCHMILIMHE npenojgaBartesiemM), 4acbl g3
(Moay10) W3 HUX 2 )
. e : s
= = S
SE: | fi:z | : E
SEF | EEF |2 7%
M I oA S
= =
=
Tema 1. JIunetinas anreOpa 10 2 4 6 4
Tema 2. AHanuTudecKas FeOMETpHs 18 6 6 12 6
Tewma 3. @yHKIIMH 8 2 2 4 4
Tewma 4. Ilpenen ¢pynkunn. HenpepsiBHOCTB 24 8 8 16 8
Tema 5. IlpousBonHas u auddepeHnman 12 4 4 8 4
Tema 6. [IpuMeHeHrE TPOU3BOIHOM K UCCIICIOBAHHIO 16 6 4 10 6
DyHKIUH
HpOMe?KyTO'-lHaﬂ aTTrecranusa — 3a4eT
Tema 6. [IpumeHeHne NpOU3BOJHON K UCCIIEOBAHUIO 4 2 2 2
dhyHKIHH
Tewma 7. Heonpenen€HHpIi HHTErpat 18 6 6 12 6
Tema 8. OnpeenéHHbIi HHTErpall ¥ €ro MPIIIOKESHIUS 14 4 4 8 6
Tema 9. Jludpdepennmansapie ypaBHEHUS 24 8 8 16 8
Tema 10. Yucnossie psipl 13 4 4 8 5
Tema 11. ®yHKUMOHAIBHBIE PS/BI 16 6 4 10 6
IIpoMeRyTOUHASI ATTECTALMS — IK3aMeH 36




3 3

Htoro 216 56 56 115 65

[IpakTUyeckue 3aHATHS OPraHU3YIOTCS, B TOM YHUCIE B (JOPME MPAKTHYECKOW MOJTOTOBKH,
KOTOpas MpeaycMaTpUBaeT yyacTue OOy4aroIIMXCsl B BBIMOJHEHHH OTACIBHBIX JIEMEHTOB padoT,
CBSI3aHHBIX ¢ Oynymeil nmpodecCHoHAIBHOM esITeTbHOCTHIO.

[TpakTuyeckas NOATrOTOBKA IPEIyCMaTPUBACT: BBHINOJIHEHUE MPAKTUYECKUX 3aJaHUM,
BBINOJIHEHUE JOMAIIHUX CAMOCTOATENbHBIX PadoT.

Ha npoBenenue npakTuyeckux 3aHATUI B popMe MpakTUUECKON MOATOTOBKH OTBOAUTCS 56
YacoB.

[TpakTUyeckas MOAroTOBKA HaNpaBieHa Ha (GOPMUPOBAHHE U PAa3BUTHE:

IIpakTHYecknX HABBIKOB B COOTBETCTBUHU C HAIPABIEHHOCTHIO POTrPAMMBI.
BrinonHenue HayyHO-UCCIEI0BATEIbCKUX 3a/1a4 TPO(PECCHOHATBHOMN NeATETbHOCTH:
e VYwyactue B IJIAHUPOBAHUH, IPOBEACHUH U MPEJICTABICHUH PE3YJIbTATOB (PYHAAMEHTAIbHBIX

U NPAKTUYECKUX HAYYHBIX MCCIEAOBAHUMN 110 aKTyaJIbHBIM IIpO0JIEMaM B COOTBETCTBYIOLIEH

00J1acTH 3HAHUS
Komnerenuuii

OIIK-6. CniocobeH HCMonbp30BaTh B MPO(PECCHOHAIBHON ACSITEILHOCTH OCHOBHBIE 3aKOHBI
¢bu3uKy, XUMUHU, HayK 0 3emiie U OHOJIOrHH, IPUMEHSITh METO/bl MAaTeMaTH4YeCKOro aHajlu3a U
MOJICJIMPOBAHUS, TEOPETUUECKUX M HKCIEPUMEHTAIBHBIX HCCIEI0BaHUN, MPUOOpPETaTh HOBBIE
MaTeMaTHYeCKUe M eCTECTBEHHOHAy4YHblE 3HAHMS, UCIOJb3Yys COBPEMEHHbIE 00pa3oBaTelbHbIE U
MH(GOPMALMOHHbIE TEXHOJIOTHH.

Texymuil KOHTPOJIb YCIIEBAEMOCTH PEAM3YETC B paMKaX CEMUHAPCKUX 3aHATHM.

4. Y4yeOHO-MeTOAHYECKOE OOecTieYeHHe CAMOCTOSATEIbHOI padoThl 00y4alomuXxcs

CamocTosaTenpHass paboTa HampaBlieHA Ha AaKTHBU3AIUIO 3HAHUN, TOJYYEHHBIX MpHU
M3Y4YEHUHU OTNEIbHBIX TeM padoueill IporpaMMBl.

CamocrosTenbHas paboTa OCYLIECTBISETCA B CIEAYIOUINX hopMax:

— B KOHIle KaX0ro NMpakTUYECKOro 3aHATHS CTyAEHTaM BblAa€Tcs 3ajaHue Ha AoM. Ha
CIIEAYIOIIEM MPAKTHUYECKOM 3aHATUU (B cllydyae HEOOXOJUMOCTH) MPOBOJIUTCS OTKPHITOE
00Cy>KJIeHHE MOITYYEHHBIX PE3YJIbTAaTOB U O0BACHAETCS X0/ PaBUIBHOIO PELICHMUS.

— B TedeHne cemecTpa no KaKJoW TEME CTYAEHT BBIIOJIHAET IOMAIIHIOK CAMOCTOSATEIbHYIO
paboTy WM HEOOJIBIIYI0 AyJUTOPHYIO CaMOCTOsATENbHYIO paboty Ha 10-15 munayTt. Temaruka
CaMOCTOSITENTLHBIX Pa0OT MPUBEACHA HUXKE.

. Pemienue cucrem TMHEHHBIX ypaBHEHH MeTogoM Kpamepa.
. Onepauuu Haj BEKTOpaMH.

. YpaBHEHHE NPSIMOI HA MIIOCKOCTH.

. IIpenen ¢pynkuunu.

. HenpepriBHOCTE yHKIIMHU. TOUKM pa3pseiBa.

. Beruncnenue npon3BoAHbIX.

. UccnenoBanue pyHkuuu u noctpoeHue rpadpuka GyHKIUN.
. HenmocpencTBeHHOE MHTErpUPOBAHMUE.

9. 3ameHa epeMeHHOI 1 HHTErpUPOBAHUE TI0 YaCTSIM B HEONPEAEIEHHOM UHTErpase.

10. Brruucienune onpeaeneHHbIX HHTETPAIIOB.

11. ITpunoxenus onpeneneHHoro nHTerpaa.

12. Pemenune auddepeHnnanbHbIX ypaBHEHUH TEPBOTO MOpPSAKA C Pa3AesSIONIIMUICS
MepEMEHHBIMU U JIMTHEWHBIX Au(depeHIInaTbHbIX YpaBHEHUN TTEPBOTO MTOPSIKA.

13. Pemienne TUHEHHBIX OJHOPOIHBIX MU (EpEHIINATBLHBIX YPAaBHEHUI BTOPOTO MOPSIKA C
MMOCTOSTHHBIMH KO3 (UIIMEHTAMH U JIMHEHHBIX HEOJTHOPOIHBIX IU(DPEpeHIINAIBHBIX YpaBHEHUN
BTOPOTO MOPSAKA U MOCTOSTHHBIME K0d()(pUIIMEHTaMU | CIIeIIUATBHON TIPaBOM YaCThIO.

14. ViccnenoBanue CXOIUMOCTH YHCIIOBBIX PSJIOB.

0O N WN —
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15. HaxoxaeHue 001aCTH CXOAMMOCTH CTETICHHOTO Ps/Ia.

16. Paznoxenue ¢pynkuun B psj Teiinopa.

[Ipu mnpoBepke BBITIOJHEHHOW pPabOTHI TMpemnogaBaTesieM (B ciydae HEOOXOIUMOCTH)
JACJIA0TCA HCO6XOI[I/IMBIC NMUCbMCHHBIC ITOAACHCHUS 1 KOMMCHTApPUHU.

5. ®oH] OLEHOYHBIX CPEJCTB JIsl IPOMEKYTOUHOI aTTEeCTAMH MO TUCHHILINHE (MOYJIIO),

BKJIIOYAIO U
5.1. Onucanue mIKkai OLCHUBAaHUA PE3YJIbTATOB O6y‘leHI/IH 110 AUCHUIIJIINHE
Yposenn IIxaya oneHuBaHusi cGOPMHPOBAHHOCTH KOMIICTEHI U
copmupoBan
HOCTH I0X0 HEY/I0BJIETBO | YAOBJIETBOPH XO0poILo 0YeHb XOPOLIO OTJIMYHO MPEBOCXOTHO
KOMHeTeHHI/Iﬁ pPUTEJIBHO TEeJIbHO
(MHAMKaTOpa
NOCTHIKEHHs He 324TEHO 324TEHO
KOMIIeTeHIIU )
3namo OtcyTcTBUE Hanuuue 3HaHue 3HaHue 3HaHue 3HaHue 3HaHue
OCHOBHBIE 3HAHUH TpyOBIX OCHOBHOTO OCHOBHOT'O OCHOBHOT'O OCHOBHOTO | OCHOBHOIO U
MaTeMaTHYecK | MaTepuaia omuboK B MaTepuaja ¢ | MaTepuaoM MaTepHaia ¢ MaTepuaiga | IONOJHUTEIN
He  MeTOpbl, OCHOBHOM psaaoM C pAaoM HEe3HauYMTeNbH | Oe3 omudok BHOT'O
HE00XOIUMBIE MaTepuae HEerpyOBIX 3aMETHBIX BIMHU u MaTepuaia
TUTSt OIuodOoK MOTPEIIHOCT | MOTPENIHOCTS | MOTPEHIHOCT | ©0e3 omudoK
HCIIOIb30BAHU e MH el u
i B MOTPEIIHOCT
HajbHEHIIeH el
pabote
Ymemn [Honnoe OtcytcTBUE YMmenue YMenue YMenue Ymenne 6e3 YMmenue B
npuoOpeTaTh OTCYTCTBHUE YMEHUS npuobperaTh | mpuobperaTh | HpHOOpeTaTh omudoK COBEPLIEHCT
HOBBIE 3HAHUS YMEHUs nprobperaT HOBBIE HOBBIE HOBEIC 3HAHUS | MpHOOpETaTh BE
B obmactu | mpuoOperar b HOBBIE 3HAHUS B 3HAHUA B B o0acT HOBBIE npuodperaT
MaTeMaTHKU b HOBBIE 3HaHUS B o0racTu obmnacTu MaTEeMaTHKH C 3HAHUS B b HOBBIE
3HAHUS B obnactu MaTeMaTHKH | MAaTeMaTUKH | HeOOJbIIUMU obmacTu 3HAHUS B
o0macTu MaTEeMaTHKH npu IIPY HAJIMYUU | HeZOYeTaMHU MaTeMaTHKU o0macTu
MaTeMaTHKH HATUYUHU HE3HAYUTEIh MaTeMaTHKH
CYIIIECTBEHH | HBIX OIHUOOK
BIX OITUOOK
Braoemyw ITonnoe OtcyTtcTBUE Hanuuue [TocpeactBe | [locraTtouHoe Xoporee Bceecroponn
MaTeMaTHYecK | OTCYTCTBHE HaBbIKOB MUHUMAJbH HHOE BIIAZICHUE BIIaJICHUE ee BIIaJIcHUe
MU HaBBIKOB BJIAICHUS bIX HaBBIKOB BIIAZICHUE MaTeMaTHYecK | MareMaTHye | MareMaTHue
HHCTPYMEHTA MareMaTuye BJIa/ICHUS MaTeMaTHyec MU CKUMU CKUMH
MU B paMKax CKUMHU MareMaTuye KUMH WHCTPYMEHTa | MHCTPYMEHT | MHCTPYMEHT
n3y4aeMoun HHCTPYMEHT CKUMU WHCTPYMEHTA | MM B paMKax aMu B aMu B
JIUCITUTUIAHBI aMu B WHCTPYMEHT | MU B paMKax n3y4aemoun pamKax pamKax
paMKax aMu B n3y4aemoun JHACLUIUIAHBI U3y4aeMoun U3y4aeMon
n3ydaeMoin pamkax JIUCITUTUTAHBI JTUCIUIUIMH | JTUCIUTUIAH
JUCTIUTUTAH n3ydaeMoun Bl BI
Bl JUCTTATUTAH
BI
[xana 0-20% 21-49% 50 - 69 % 70-79 % 80-89 % 90 —99% 100%
OILIEHOK o
MPOLIEHTY
MIPaBUJILHO
BBITIOJTHEHHBIX
KOHTPOJBbHBIX
3aJJaHuHA




Ixana oueHKH NPU NPOMEKYTOYHOM aTTeCTAllUH

DK3aMeH NpPOBOJAUTCA B YCTHOH ¢opme. YCTHas 4acTh SK3aMEHA 3aKJII0YaeTCs B OTBETE

CTYJICHTOM Ha TEOPETHYECKHE BOIPOCa Kypca M OOOCHOBAHHOM PEIICHHH JBYX 33134 MO JIBYM

Pa3IMYHBIM TeMaM Kypca (C IpeaBapUTEIbHON MOATOTOBKOM) M MOCHEAyomeM co0ece0BaHuN B

pamMKax TeMaTHUKH Kypca mpu HeooxoaumocTu. CobeceoBanre MPOBOAUTCS B (opMe BOIPOCOB, HA
KOTOpBIE CTYJICHT JIOJKEH JaTh KPATKUN OTBET.

Onenka YpoBeHb NOATOTOBKH
MPEBOCXOTHO Bce xommereHmmm (4acTH KOMITETEHITHI), Ha (OPMHPOBAHUE KOTOPBIX
HampaBleHa JAWUCHMIUIMHA, C(QOPMUPOBaHBI Ha YpPOBHE HE HIDKE
«MIPEBOCXOTHO», MPOJEMOHCTPUPOBAHBl 3HAHUS, YMEHHS, BIAACHUS IO
COOTBETCTBYIOIIMM KOMIIETCHIIUSAM Ha YPOBHE, BBIIIE MPEAYCMOTPEHHOTO
IpOrpaMMoin
OTJIMYHO Bce xommereHiuu (4acTé KOMITETEHIHIA), HA (POPMHPOBAHHE KOTOPBIX

HamnpaBleHa [AUCUMIUIMHA, C(QOPMUPOBaHBI Ha YpPOBHE HE HIDKE
«OTIIMYHO», MPH 3TOM XOTS Obl OJJHa KOMIETeHIHs cOpMHpPOBaHA Ha
YPOBHE «OTIUYHO»

OYeHb XOPOIIO

Bce xommnereHnmu (4acTH KOMIIETCHIW), HAa (OPMHPOBAHHE KOTOPBIX
HampaBieHa JUCIMIUIMHA, cOPMUPOBAHBI HA YPOBHE HE HUKE «OUYCHb
XOpOIIO», MPH 3TOM XOTS Obl OJHAa KOMIETEHIMA c(HOpMHUpOBaHA Ha
YPOBHE « OYEHBb XOPOLLIO»

3a4YTEeHO =
XOPOIIo Bce xommnereHnmu (4acTH KOMIIETEHIMI), HAa (HOPMHUPOBAHUE KOTOPHIX
HamnpaBleHa [AUCUMIUIMHA, C(QOPMUPOBaHBI Ha YpPOBHE HE HIDKE
«XOpOIIO», TMPU 3TOM XOTs Obl OJJHA KOMIIETEHIHsI CPOpPMHUpOBaHA Ha
YPOBHE «XOPOILIO»
yaoBJjieTBopuTes | Bee xomnereHunn (4actv KoMmeTeHIwi), Ha (HOPMHUPOBAHHE KOTOPBIX
BHO HampaBiieHa JUCHMIUIMHA, C(QOPMUPOBAaHBI Ha YpPOBHE HE HIDKE
«yIOBIIETBOPUTENIHO», TPH 3TOM XOTS OBl OJHA KOMIICTEHLMS
chopMHpOBaHa Ha YPOBHE «yIOBIIETBOPUTEIHHO
Hey/J10BJeTBOPUT | XOTs  Obl  OgHA  KOMIETEHIMS  CHOPMHpOBaHA  Ha  YPOBHE
€JIbHO «HEYIOBJIETBOPUTEIbHO», HU OJlHA M3 KOMIIETEHIMH He c(HOpMHpPOBaHA
HE 32YTCHO Ha YPOBHE «IIJIOXO»
IJIOXO0 XoTs Obl 0JIHA KOMITETEHITUS c(hOPMHUPOBAHA HA YPOBHE «ILIIOXO)

5.2.1. KoHTpo/IbHBbIE BONPOCHI

Bomnpoc Kon xomnerenuuu
(cozenacno PII]])
1. BrluncieHue onpeaenuTelis BTOPOro M TPEThEro Nopsiika. OIIK-6

2. IlpaBuio Kpamepa s

TPEMA HCU3BCCTHBIMU.

YPaBHEHUI C ABYMs HEHU3BECTHBIMH M CHUCTEM TPEX YpaBHEHUU U

pemieHust cucteMbl AByX JmHEHHBIX | OITK-6

w

Marpuiipl, 1eCTBUS HaJ MAaTPULIAMH. OIIK-6

MopsiJIKa

4. Obparnass marpuna. Haxoxnenme oOpatHoit wmarpunpsl s | OIMK-6
HEBBIPOXKJIEHHOM KBaJpaTHOM MaTpULbl BTOPOTO M TPETHETO

5. MeTon oOpaTHO# MaTpHIBl PEIICHUS COBMECTHBIX ompeaeneHHbIX | OITK-6
CUCTEM JIMHEHHBIX YPaBHCHUM.

YMHOKE€HHE Ha KOHCTAHTY)

6. Jlunelinpie omeparuu Haj BeKkTopamu (ciokeHue, BberuuTanue, | OIIK-6




Bomnpoc Kox xommereHnnun
(coenacno PIIJ])
7. CxansipHO€, BEKTOPHOE, CMEIIIAHHOE MMPOU3BEICHHS BEKTOPOB. OIIK-6
8. lekaproBasi cucremMa KoopauHat Ha TuiockoctH. Koopawmnatser | OITK-6
Touku. KoOpIMHAThI cepeiHbI OTpe3Ka.
9. Paznuunble ypaBHEHHsI NPSIMO HA TIOCKOCTH. OIIK-6
10. Dnnunc, runep6oa, mapadoa. OIIK-6
11. TMonstue dpyaxuun. O6IaCTh ONpeAcICHUS QYHKIIUN. OIIK-6
12. OcHoBHBIE cBOiicTBa (DYHKIIMH: MOHOTOHHOCTH, CUMMETPUYHOCTB, | OIIK-6
NEPUOJIUYHOCTb.

13. I'paduku OCHOBHBIX 3JI€MEHTapHBIX (QYHKITHI. OIIK-6

14. Yucnosas [IOCJIEAOBATEIHHOCTb. [Tpenen yuciiosoii | OIIK-6
IIOCJIEI0BATEIbHOCTH. CaoiicTBa npezena YHUCIIOBOU
110CJIE/I0BATENbHOCTH.

15. TlonsTue HeonpeneneHHOCTH. Buibl Heonpe1eIeHHOCTEH. OIIK-6

16. Ilonsitue mpenena QyHKUMH B TOYKe, HaxoxzaeHue mpenena mo | OITK-6
rpaduKy QYHKIIH.

17. CoiictBa npeaena GyHKIUH. OIIK-6

18. 3ameuarenbHbIE M TIOJIC3HBIC TTPEICIIBI. OIIK-6

19. DkBuBanentHele ¢yHKuMU. 3amMeHa Ha SkBuBaJeHTHYI0 mpu | OIIK-6
BBIUMCIICHUH ITpeeNa.

20. MeTozapl pacKpHITHS HEOIPEICIIEHHOCTEH. OIIK-6

21. OpnocTOpoHHME nIpezaensl. Boruncnenne ogHocropoHux npenenos | OITK-6
JUTSE KYCOYHO-3a/IaHHON (DYHKIIHH.

22. HenpepbiBHOCTh (GYHKIIMM B TOUYKe M Ha MHOxecTBe. CoiictBa | OIIK-6
HENPEPHIBHBIX (DYHKITHIA.

23. Touku pa3psiBa ¢pyHkuuu. Kiaccuduxanus Touek pa3pbipa. OIIK-6

24. 3anaun, TPUBOJAIIME K TOHITHIO mpowm3BoaHO. Ompexnenenue | OITK-6
NPOU3BOIHON (PYHKIIMM B TOUYKe, (GU3NYECKUHA U T€OMETPUUYECKHM
CMBICJI TPOU3BOTHOM.

25. IlpaBuna BbeuucieHus npousBonHou. [IpomsBomnas cioxuol | OITK-6
GbyHKIIH.

26. uddepenumpyemocts Qynkmuum B Touke. Juddepenmman. | OITK-6
CaoiictBa nuddepennnana.

27. TlpownsBoansle u nuddepeHnnabl BRICINX TOPSIIKOB. OIIK-6

28. Ilpasuio JlonuTans. OIIK-6

29. ®opmyma Teiinopa. OIIK-6

30. OcHoBHbIe TeopeMbl UG HepeHIInaIbHOTO UCUUCIIEHUS. OIIK-6

31. JocratouHoe ycioBHE CTporoii MoHoToHHOocTH ¢yHkuuun Ha | OITK-6
MIPOMEKYTKE.

32. Toukn »skctpemyma ¢yHkuud. HeoOxoaumoe u gocrarounoe | OITK-6
YCIIOBHE TOYKH IKCTPEMyMa.

33. IIpomexyTtkn BeimykinocTd ¢yHkuuu. Jlocrarounoe ycnosue | OITK-6
BBIITYKJIOCTH (DYHKIIMH Ha POMEXKYTKE.

34. Touku neperuba ¢pynxnuu. Heo6xonumoe u nocratrounoe ycnosue | OITK-6
TOYKH Teperuoa.

35. AcumnrToTsl rpaduka QyHKIMH: BEpTUKAIbHBIE U HAKIOHHBIE. OIIK-6

36. HaxokmeHrne HanOOIBIIET0 U HANMEHbBIIETO 3HaueHui QyHkimu Ha | OITK-6
OTpe3Ke.

37. TlepBooOpa3Hnas. CBoiCTBa MEPBOOOPA3HOM. OITK-6

38. Heompenenennbrit  unrerpan.  CpoiictBa  HeompeneneHHoro | OITK-6

WHTErpaa.




Bomnpoc

Kox xommereHnnun

(coenacno PIIJ])

39. Tabsmira HEONIpEACICHHBIX HHTETPAJIOB. OIIK-6

40. BrluncieHue HEONpPEAEICHHOTO HHTerpaia MetojgoM 3amensl | OITK-6
TIEPEMEHHOM.

41. BpluncieHre HEONPEAEIIEHHOTO UHTErpaja 110 YacTsM. OIIK-6

42. Tlpocteitmme apoou. WMuterpupoBanue mnpocteimmx napobeit. | OITK-6
WuTerpupoBanue paliMoOHAIbHBIX (DYHKITHIA.

43. 3amaym, npuBOAALINE K MOHATHIO ONPECIICHHOT0 HHTErpaa. OIIK-6

44, Tlonartue ompeneneHHoro uHrerpana. I'eomerpudeckuid cmbica | OITK-6
OIIpeJIeIIEHHOT0 HHTErpaa.

45. CpoiictBa ompeneneHHoro wuHTerpaiza. ®Popmyna HeroTtona— | OIIK-6
JleliOHMIIA 17151 ONPEIeICHHOTO HHTETpaia.

46. 3amena mepeMeHHOM W uHTEerpupoBanue 1o dvactam B | OIIK-6
OIpeJIeIIECHHOM MHTETpaJIe.

47. BpluncieHue IUIOMIAIW IUIOCKOW (UTYpBI, JUIMHBI Oyrd KpuoH, | OITK-6
o0beMa TeNa M IOl MOBEPXHOCTHU TeJIa BPAIIEHHS C TTOMOIIBIO
OTpEIeNICHHOTO WHTETpaa.

48. Jluddepennmanpiple ypaBHEHUS: OCHOBHBIC MTOHATHSI. OIIK-6

49. MuddepeHnmraibHbIe yYpaBHEHUS MIEPBOI0O nopsiiKa c | OIIK-6
pa3AeISIOMUMUCS TIEPEMEHHBIMU.

50. Jluneiinsie muddepennmanbubie ypaBHEHUS IEPBOTO MOPSIKA OIIK-6

51. Jluneitnsie omgHOpoaHble muddepeHnuansupie ypaBHenus BToporo | OIIK-6
MOpsIKa ¢ TOCTOSTHHBIMU K03 puiimenTamu.

52. Jluneitnpie  HeogHOponHbie  auddepenunanbusle  ypaBuenus | OIIK-6
BTOPOTO  TOpSiIKA C  TOCTOSHHBIMH — KodpduuueHTamMu |
CIICLIMAJIbHON ITPABOM YaCThIO.

53. Yucnosoit psn. Yactuunas cymma M cymma uucioBoro psga. | OITK-6
CxoauMocTh 4ucaoBoro psija. Heobxoaumoe yciioBue CXOAMMOCTH.

54. T'eomerpuueckuii M 0000mEHHBIN rapMoHMYeckuit psabl, ux | OITK-6
CXOJIUMOCTb.

55. Pamel ¢ monoxuTenbHBIMH  wieHamH. Teopembl cpaBHeHus, | OITK-6
npu3Hakun  JlamamGepa u  Komm  cxomumMoctd  psioB  C
TIOJIOKUTEITHHBIMH YICHAMH.

56. 3nakouepenyromuecs psansl. [Ipusnak JleitOnuna. OIIK-6

57. AOCONIOTHO U YCIOBHO CXOJSIIIIUECS PSAJIBI. OIIK-6

58. Crenennoit psn. Pammyc, wHTepBam u obOmacts cxomumoctu | OITK-6
CTENEHHOI'0 psJa.

59. Psnawr Teitmopa u MakiopeHa. OITK-6

60. Paznoxenue B psg Makimopena QyHkimid y = ¢', y = Sinx, y = cosx, | OIIK-6
y=In(1+x),y=(1+x)".

61. OproronanpHble  cuctembl  QyHkuuid.  Tpuronomerpuueckas | OITK-6
crcremMa (pyHKIMI, € OpTOTOHATBHOCTb.

62. Tpuronomerpuueckue  pagsl.  Koapduumentsr  Pypre  u | OIIK-6
TpUroHomerpuueckuii psin Dypbe s (QyHKUMH, 33JaHHON Ha
orpeske [—; mt].

63. Tpuronomerpuueckuii psig Dypbe s dverHoid W HedetHoH | OITK-6
GyHKIHU.

64. Pasnoxenne GyHkuuu, 3agaaHol Ha otpeske [0; nt] B psax @ypwe mo | OIIK-6

KOCHUHYCaM HJIM CUHYCaM.




5.2.2 Tunosbie BONPOCHI 1J1s1 cobeceoBanus oneHkn komnereHuuu OIIK-6

Tema 1. AHaguTHYecKasi reoMeTpPUs
1.1. YpaBHenue npsimoii tuHUM (J1F000€) M €T0 CMBICIL.
1.2. YpaBHEeHHE OKPYKHOCTH C TPOU3BOJIBHBIM IIEHTPOM, €€ KacaTeIbHOH.
1.3. YpaBHenue u rpaduk sJummca.
1.4. YpaBHenue u rpaduk runepOoIIbl.
1.5. YpaBuenue u rpapuk napadoisl.
Tema 2. P®Pynkuus
2.1. I'padpuxu smeMeHTapHBIX QYHKIMIA (HE MEHEE YEeThIPEX Ha MaMSTh).
2.2. Oynkus—paxkTopuai v € MoauUKaIUH.
2.3. ACUMIITOTHI BEPTUKAJIbHBIC  HAKJIOHHBIE.

5.2.3 KonTposbHbIe padoThl 1J151 oneHku komnerenun OIIK-6

Kounrpoabnas padora. UnTerpansl. {udpepenuuanbubie ypaBHeHUs
1. BrbruucauTe UHTETpabL:

a) _[xs-cos(x“—Z)dx;
b) [(x+5)cosxdx;

)I !x +2@x
(x+1*(x-1)’

d) jﬁd .
X

2. Pemme madde ZpeHIII/IaJII)HOG ypaBHEHUE:

a) xyy 1-x

b) y' + 2y = 4¢”,
3. Haitnure pemenune JIOY, ynosnetBopsitoiiee yciaosusm y(0) =0, y'(0) = 1

2y" —3y'— 20y = 0.

4. Pemmre JIHIY y"- 4y' + 4y = 2¢*.

5.2.4 HWroroBoe TecTUpPOBaHHUE MO JUcHUIINHEe «MaTeMaTHKa)
1. Onpenenurenu. Meton Kpamepa

2x+3y =1,
3ananue 1. (gsedume ceou sapuanm omeema) OCHOBHOW OIPEACIUTENb CHCTEMbI { d 3
y—x=-
paBeH ...
2. BekTopsl
3ananue 2. (6s8edume ceoul éapuanm omeema) 3amaaHbl BEKTOPBI m={-3; 0; 4} u

N ={0; —4; 2}. Torna ckansproe npousseaenue sekropo 3M + 2f u —5A pasno ...

3. IIpsimast Ha TIIOCKOCTH
3ananue 3. (svibepume ooun eapuanm omeema) Bepmwmabl — TpeyronbHuka ABC  uMeOT
koopaunatel A(-1;4), B(2;5), C(7; —6). Kakoe M3 npuBEJICHHBIX yPaBHCHUN NPSIMBIX SBJISCTCS
ypaBHCHHEM MeHaHbl TpeyroyibHuka 4B C, TpOBEICHHOM U3 BEPITHHBI A?
1)7x+11y-37=0; 2)x+y—-3=0; 2)9x+11ly-35=0; 4)9x+7y-19=0.
4. KpuBble BTOPOro mopsjaka
3ananue 4. bonpmas nomyock smmnca 1 — 81x° — 16y2 =0 paBHa ...
5. Ipenen pynkuuu

. T —x+3%°
3ananue 5. (66edume ceotl éapuanm omeema) 3nauenue npeaena lim v PaBHO ...
X—00 X — X



6. Touku pa3psiBa GyHKIIUN
3ananue 6. (66edume ceoti sapuanm omeema) KonnmdecTBo TOYeK paspbiBa 1 poma (QyHKIMH

x*+1 npu x<0,
2X—6
x? —3x

npu 0 < x <4, He MpUHAISKAIINX €€ 00JIACTH ONPEICICHHSI, PABHO ...

npu X>4

5-x
7. IlpousBonHas

sin 3x
3ananwe 7. (6v1b6epume ooun sapuanm omeema) IponsBoanas GyHKIuu Yy =

5 paBHa ...
X°+5
0 3x?c0s3x — 2xsin 3x +15¢c0s3x 2) 3c0s3x 3) 3x? c0s3xX + 2xsin 3x +15¢c0s3x
(x* +5)° 2X (x* +5)?
4) 2Xsin X 3c0s3x

(x* +5)? s
8. IlpumeHeHue MPOU3BOAHON K UCCIIEIOBAHUIO (PYHKIIUU
3ananue 8. (s6edume ceou eapuamm omeema) YKaKUTC KOJMYECTBO IENBIX  YHCEI,
MPUHAJICKAIINX TPOMEXKYTKY YObIBaHUS (PYHKLIIUU Y = 20x° + 27x° — 216x — 7
9. IlepBooOpa3Has U HEONPEACICHHBII HHTETPAl
3ananue 9. (6vi6epume ooun eapuanm omeema) MHOXKECTBO MMEPBOOOPa3HBIX IS (DYHKIUH

f (t) = ﬁI/IMGGT BU]L ...
_3 3 90
)——> __ic 2)—>___.icC 3) 2 _LC  4)18(2-5t°+C
) 2562y ) 56t- 2y ) sy ) 18(2=30"

10. OmnpeneneHHBII HHTETPAT U €r0 TPUIIOKEHUS
3ananue 10. (s6eoume ceou eapuanm omeema) Ilnomans (GUrypbl, orpaHUYEHHOW MapaboIO

y:%(x+4)2, npsamoii Y =3X+3 u ockro Ox paBHa ...

11. Jduddepennmanbubie ypaBHEHUs IEPBOTO MOPsIIKA
3amganue 11. (svibepume ooun eapuanm omeema) OOmMA wuHTErpan auddepeHIHaILHOTO

ypaeuenus Xy' +(2y +1)°® =0 umeer Bu. ..

)L __mx=c 2 +hx=C 3 ~InjX=C

1 I
42y +1)° 2(2y +1)°

———"=C
2 42y +1])
12. JluneitHple HEOTHOPOIHBIE MU (D (HEepEeHITHATEHBIE BTOPOTO MOPSIIKA C TIOCTOSTHHBIMU
KO3 PHUIMEHTaMU U CTIEUATLHON PaBOM YacThIO
3ananue 12. (svibepume ooun sapuanm omeema) YactHomy pemieHuo aupHEpEeHITHATEHOTO
ypaBHeHMs Y’ + Y '= X 110 BUIy €ro npaBoii 4acT COOTBETCTBYET (PYHKIIMS ...
1)y=A+Be”* 2)y = (Ax + B)e™
3) y = Ax%e™ 4)y = (Ax*+Bx)e™
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13. YucnoBsie psasl
3ananue 13. (svibepume neckonvbko eapuanmos omeema) YKaKUTE PAIbl, CXOIUMOCTh WU
PacXoaMMOCTh KOTOPBIX MOXKHO yCTaHOBI/ITB C TIOMOIIBIO Mpu3HaKa JlaimamoOepa.

2 3n+1 = ()"t (-1)" = n
g =
D2 ) an 2 Z e TR DY F

14. CrernieHHbIC PSAABI
3ananue 14.  (eévibepume  odun  eapuamm  omeema)  VIHTEpBaJ  CXOAMUMOCTH  psja

i 5"(x + 4)"

i (2n +3). 3

( 29 11) (31_41) (11_29) ( 41 31)
)| -=;-= )| = — 3| == 4| ——=;-=
5' 5 9’9 5'5 9’ 9

15. Psn Teitnopa
3ananue 15. (svibepume ooun eapuanm omeema) Pasznoxkenne pynkuun Y =-XIN(L+2X) B psx
MaknopeHna uMeeT BUj

1 2n n+l 1n+l 2n n+ 1n+1 2 n+l
y $EY ey (-1

)Z )Z
4)2( 1) 2n n

paBeH

6. YueOHo-MeTOaMYecKOe M HH(POPMALIMOHHOE 0O0ecTiedeHHe TUCHUILUINHBI «MaTeMaTHKa»

1. Kpuukos JI.B., Briciiasi matemaTuka B BOIPOCAX U OTBETax [DIEKTPOHHBIA pecypc| : yueO.
noco6ue / JI.B. Kpuukos, nox pen. B.A. Unbuna. - M. : IIpocnekr, 2014. - 176 c. - ISBN 978-5-
392-14372-6 - Pexxum moctyma: http://www.studentlibrary.ru/book/ISBN9785392143726.html

2. Jlyary K.H., Beicmas maremaTtuka. PykoBoacTBo k pemeHuto 3amad. T. 1 [DieKTpoHHBIN

pecypce] / Jlynry K.H., Makapos E.B - M. : DU3MATIJIUT, 2013. - 216 c. - ISBN 978-5-9221-
1500-1 - Pexxum goctyma:
http://www.studentlibrary.ru/book/ISBN9785922115001.html

0) JONOJIHUTENbHAS IUTEpaTypa:

1. Jlakepuuk A.P., Beicmias matematuka. Kparkuit kypc [DnexTpoHHbIN pecypc]: yueoO.
nocobue / A.P. Jlakepauk - M. : Jloroc, 2017. - 528 c. - ISBN 978-5-98704-523-7 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785987045237.html.

2.Yepuenko B.Jl., Beicuias maTtemaTuka B mpUMepax W 3aaadax [DIEKTPOHHBIA pecypc]:
yuebHoe mocobue st By3oB. B 3 1.: T. 2 / B./l. YepHeHko. - 2-e u3z., nepepad. u gom. - CIIO6. :
[Monmurexnmka, 2011. - 568 «c. - |ISBN 978-5-7325-09861-2 - Pexum pgocrymna:
http://www.studentlibrary.ru/book/ISBN97857325098612.html

B) UHTEpHET-pECypCHI:

http://www.studentlibrary.ru - DnextponHas 6ubaroTeka « KOHCYIBTaHT CTYICHTa»
http://biblio-online.ru - DnexTponnas oudmuoTeka «FOpanT»

http://e.lanbook.com/ - DnexTponnas oubauoTeKa «JIaHb»

http://znanium.com - DnekTpoHHass ONOIHOTEKA «3HAHIYM)

6. MarepHajJbHO-TEXHHYECKOE o0ecneyeHHe TUCIUTINHBI (MOTYJIs1)

Y4eOHble ayauTOpUM I TPOBEACHHS 3aHATHUH JIEKIIMOHHOTO W CEMHHApPCKOTO THIIA,
TPYNNOBBIX M HMHIWBUIAYaJbHBIX KOHCYJbTAIMM, TEKYHIEro KOHTPOJIS M MPOMEXKYTOUHON
aTTecTallii, YKOMIUICKTOBAHBI CICIHATU3UPOBAHHONW MeOenbl0 M TEXHUYECKUMH CpEICTBaMU
oOy4eHHs (IEMOHCTPAIMOHHOE 00OpYyIOBaHWE — TMPOEKTOP, HOYTOYK, 3KpaH). [lomemenus ms
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CaMOCTOATENIbHOW  pa0OThl  OOy4YalOIIMXCs, OCHAIEHHBIE KOMITBIOTEPHOW  TEXHUKOH ¢
BO3MOXXHOCTBIO TOJKIIIOUeHUS K ceTu «MHTepHeT» M obecriedeHreM I0CTyrna B DJIEKTPOHHYIO
WH(pOpPMaITMOHHO-00PA30BATENBHYIO CPEly OPTaHU3aIIUH.

IIporpamma coctaBiena B cooTBeTcTBUH ¢ TpeboBanusmu OC HHI'Y

ABTOp: K.(p.-M.H., 01, JOLIEHT Kad. mpukiaaHoi matematuku MATMM
SActpedosa N.10.

3aBeayronuii kadenpoit npukiaaHon marematuku MU TMM
n.¢.-M.H. ViBanuenko M.B.

IIporpamma ogo00pena Ha 3acemannu Mertoaudeckor komuccuu WHcTUTyTa OWONOTHH U
6uomenuumnel ot 06.12.2021 rona, npotoxon Ne 3.
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