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He.]'[b O0CBOCHUA JUCHUITIIMHBI
Ieas mpenogaBaHMsl JMCHUILUIMHBI: IPUOOPETEHUE CTYJACHTAMH HEOOXOAMMOW MaTeMaTHYeCKOU

KYJBbTYPbI U 3HAHHI JJIAA UCITIOJIB30BAaHUA UX 110 CBOCH CIICHHNAJIBbHOCTH.

33}]3'—11/1 H3YyYCHUS TUCHUIIJIMHBI: B PE3YIIbTATC M3YUCHUA KypCa CTYACHT OJOJKCH YMETh PEIIATh
Ha6op CTaHAAPTHBIX 3aaa4, OpUCHTHPOBATLCA B MaTeMaTHIeCKOMN JUTEPATYPE, OTHOCHmeﬁCH K €ro clenu-
aJIbHOCTH, OLICHUBATh I/IH(bOpMaI_[I/IIO, IIaHUPOBATh U OCYHIECTBIIATE CBOIO ACATCIIBHOCTD C YYETOM PE3YIIb-

TaTOB 3TOI0 aHaJiku3a.

Mecto qucunimiuabl B cTpykrype OOII BO
PaGouast mporpaMma ocBOCHUS Y4€OHOU TUCIUTUIMHEI «MaTeMaTHKa» COCTaBICHA B COOTBETCTBHH C

TpeboBanussMu OOpa30BaTEIHPHOTO CTaHIAPTa BBICIIErO 00pa30BaHMs, CAMOCTOSTEIHFHO YCTaHABINBAEMOTO
HUAY MUDU.

JlucuumamHe IpeamecTByeT odIeMaTeMaTHdecKas MoJAroToBka B o0beMe CpeiHei o01eoopa3oBa-
TENHHON IIKOIBI UM KOJUIEIKA.

VYcBoeHMe NaHHOW JUCHMIUIMHBI KaK IPEIIIECTBYIONIEH HEOOXOAMMO NpU M3YYEHUU CIEIYIOIIUX

JUCLMITINH (bI/IBI/IKa, MCXaHHUKa, TCOPECTUICCKAA MCXaHUKaA, CIICHUAIbHBIC I'JIaBbl MATCMATHKU U JP.

Komnerenuuu o0yuawierocsi, popmupyembie B pe3yjbTaTe 0CBOCHUA TUCLH-

IJIMHBI

B miporiecce ocBoeHUs TaHHOHN TUCIUIUIHHEI Y CTYICHTa POPMHUPYIOTCS CIISIYIOIINE KOMIICTCHIIHH:
obmenpodeccuoHaIbHbIC

Kon
HanmeHnoBanue
KOoMIIe- WHaukaTopsl JOCTHKEHHUSI KOMIIETEHITH
KOMIIETEHIINU
TEHIUU
OIIK-3 Crnocoben mpumensats coot- | 3-OIIK-3 3Harb: OCHOBHBIE MaTeMaTHYECKHE IMPHIIOKEHUS U
BETCTBYIOIINH ¢u3uko- | pusnueckre 3aKOHbI, SBICHHUS U MPOLECCHI, HA KOTOPBIX OCHO-
MaTeMaTUYeCKUi  ammapar, | BaHbl IPUHLHUIIBI JEHCTBUS 00BEKTOB MpodeccnoHaNbHON Jes-
METO/bl aHaju3a M MOJENH- | TEBHOCTH, a TaKXKe annapar TeOPEeTHYECKOro M IKCIEPUMEH-
pOBaHMsI, TEOPETUYECKOTO M | TAJILHOTO MCCIIEIOBAHUS
sKcnepuMeHTanbHoro uccie- | Y-OIIK-3 YMeTh: npuMeHATh OCHOBHBIE 3aKOHBI MaT€MAaTHKH,
JIOBaHUSI TP PEIICHUH TPO- | GU3NKKA U TEXHUYECKUX HAYK IPU MOJICIIMPOBAHUH TEXHOIOTH-
(beccroHaIbHBIX 3aa4 YEeCKHX MPOLIECCOB
B-OIIK-3 Briamers: MaTeMaTHUECKUM amnmapaTroM, METOJIaMu
TEOPETUYECKOI0 M HKCIEPUMEHTAIBHOTO HCCIEAO0BAaHUS MpU
penieHny npodecCuoHABHBIX 3a7a4
YHUBEpCAIbHbIE
VK-1 Cnocoben ocymecTBiaTh 1o- | 3-YK-1 3nHare: MeToauku cbopa u oOpabOTKH MHpOpMaLNY;
UCK, KPUTHYECKUH aHalW3 U | aKTyalbHble POCCUHCKHE U 3apyOexkHbIe HCTOYHUKH UHPOpMa-
CHUHTE3 HHOpMAIMK, MpH- | IMU B cepe MpodecCHOHANbHON AeATeIbHOCTH; METOJl CHU-
MEHSTh CUCTEMHBIH TOAXOJl | CTEMHOT'O aHalIn3a
JUTIsl pereHusi mocTaBiaeHHbIX | Y-YK-1 YMeTh: npuMeHsITh METOMKHU TTOMCKa, cOopa U obpa-
3aja4 00TKM WH(POPMALIMU; OCYIIECTBIIATh KPUTHUECKUI aHAIU3 U
CUHTE3 UH(POpPMAIUH, TOJYY€HHOHN U3 pa3HbIX HCTOYHUKOB
B-VK-1 Bnaners: Mmetogamu noucka, coopa u o0paboTKH, KpH-
TUYECKOT0 aHajdu3a U CHUHTe3a MH(OpMAalMH; METOAUKON Ccu-
CTEMHOT0 MOJIX0JIa JUIsl PELICHUs] TOCTaBJICHHBIX 33a4

3aﬂaql/l BOCIIMTAHHUS, PC€AIN3YEMBIC B PaMKaX 0CBOCHUA JTUCHHUIIIHNHBI
B mponecce 0CBOCHUA JTaHHOM! JTUCUMILIMHEIL PCAIM3YIOTCA CICAYIOMIUC 3a1aY BOCIIUTAHHUA:

Hanpasuie-
HHue/neJan

Co3nanue

yCJIOBHI,

Hcnoan3oBanue BOCHUTATEILHO-
ro NOTEeHUMAJIA y4eOHOH JucUH-

Bogiieuenune B pa3HOIJIAHOBYIO

BHEY4YeOHYIO 1eSiTeJIbHOCTh




BOJICTBEHHBIX CHCTEM; MPOEKTHON
NESTEILHOCTH CTYJICHTOB I10 pas3-
paboTKe M ONTUMH3AIIUN TEXHOJIO-
THYECKUX CHCTEM, CBI3aHHOMU C
pelIeHUEM peaslbHBIX MPOU3BO/I-
CTBEHHBIX 3a/1a4; IPOXOKACHUS
4yepe3 pa3HooOpa3HbIe UTPOBBIC,
TBOpYECKHE, pecTuBAIbHEIE (Op-
MBI, TpeOYIOIINEe aHAINU3a CII0KHO-
ro o0ObEKTa, MOCTAHOBKH OTHOCH-
TEJIBLHO HETO IPeoOpa3oBaTeIbHbIX
3a/1a4 JUIsl IX ONTUMAJIBLHOTO pe-
LIEHUS.

obecreynBa- IJIMHBI
0L X
Ipodgeccuo- | popmuposa- Hcnonp3oBanue BocnurarenbHoro | 1.Opranusanus Hay4Ho-
HaJIbHOE U HUE KyJIbTyphl | IOTEHLMAIA JUCLUILINH Ipodec- IPaKTUYECKUX KOH(pepeHIuil n
TPYAOBOE UCCIIE0BA- CHOHAJIBHOTO MOJYJIS UIst pOpMHU- | BCTpeU C BEAYLIMMHU CHEIHATH-
BOCIIUTAHHE | TEIbCKOW U POBaHMsI HH)KEHEPHOT'O MBILUICHUSI | CTaMH NPEANPUATUN TOPOAA U Be-
VMH)KEHEPHOU U MH)KEHEPHOU KYJIBTYpPBI 34 CUET TepaHaMU aTOMHOM OTPAacCIIH.
JESATEIIBHOCTH | IIPAKTUYECKUX CTYAECHYECKUX HC- 2. Opranuzanus 1 IpOBEICHUE
(B16) CJIEIOBAaHUM COBPEMEHHBIX IPOU3- | IPEIAMETHBIX OJMMIIMAI U y4acTue

B KOHKYypcax npodecCHOHaTbHOTO
MacTepcTBa.

3.YuacTre B €)KErogHbIX aKIHUIX
CTYJICHYECKHX CTPOUTEIIbHBIX OT-
pAIIOB

CTpykKTypa u coaepkaHue y4eOHOM IMCIUTIIHHbI
JucnuminHa npenojaercs CTyAeHTaM B 1-M u 2-M cemecTpax

coctapiseT 10 3auerHble equHUILI, 360 aK. 4acos.

KajiengapHbii nuian

. O0mmas Tpya0eMKOCTh JUCIUTIIMHBI

Buabl yueOHoOM nesATeILHOCTH
JITQ (B yacax) Maxkcu
Ne CHU-
a | e @ ArtTe- —
3 HaumenoBanue pa3jaeia = = s cTanus anu
e o = 3 HbIN
bi | (TeMBbl) TUCHUTIITUHBI = = o = @) paszena
> = = = & oaJL
e 2 S| & | E | O | (dopma)
S
= =" pasnen
a = =
1 cemecTp
1 | 1-3 | Jluneiinas anredpa 90 9/3 - 9/3 | 72 KP1 30
AHanuTHYeCcKasi TeOMETPHUS
KommnekcHble uncna
2 | 4-5 | Beeneune B Maremarnueckuii ana- | 90 9/3 - 9/3 72 KP1 30
I3
HuddepenunanbHoe  UCUUCIECHUE
(GYHKIIUN OJTHON NEepEeMEHHOI
Buja npomexyTouHOii aTTecTanuu 180/ | 18/6 - 18/6 | 144 | Dk3ameH 40
12
2 cemecTp
3 | 6-7 | ®yHKINU MHOTHX MTEPEMEHHBIX 90 9/3 - 9/3 | 72 KP2 30
Heomnpenenennsie u omnpeneicHHbIE
WHTETPATBI




4 | 8-9 | KparHbie HHTETpAJIBI 90 9/3 - 9/3
OObikHOBeHHBIE  auddepeHnnannb-
HBIC YpaBHEHUS

72

KP2

30

180/ | 18/6 | - 18/6

Bua npoMekyTo4HOM aTTecTannu 12

144

IK3aMeH

40

Coaep:xaHue JIEKIIMOHHOT0 Kypca

TeMbl JIeKIUH.
Bomnpocekl, oTpadaTbiBaeMble Ha JIEKIIMU

Bcero
JacoB

Y4yeOHO-

MeTOANYecCKoe
odecrmeyeHue

1

3

1 cemecTp

Pazgen 1
Tema 1. JIuneiinas aareopa.
Martpuubl U JEHCTBUS HAJ HUMH, ONPEACIUTENN 2-T0 U 3-r0 MOPSAKOB, MX
CBOICTBa M BbIUMCIIeHUE. MUHOPBI, anredpandeckue nonoaHeHus. OOpaTHas
MaTpulla, ee BbluMcieHue. [loHSATHE CUCTeMbl JTUHEHHBIX anredpandecKux
ypaBHenuit (CJIAY). Marpuunas 3anuce CJIAY. MaTpuunslii MeTO, METO/
Kpamepa.
Tema 2. AHaaMTHYeCKasi TeOMeTpHUsl.
[JeiicTBUsl HaJ BEKTOpaMH, 3aJaHHbIMM CBOMMH KoopauHaTamu. CkajsipHOe
IIPOU3BE/IEHNE BEKTOPOB. YTOJ MEX]y BeKTOpamu. BekTopHoe u cMmelanHoe
MIPOU3BEJICHUS BEKTOPOB. YCIOBHUS KOJUIMHEAPHOCTH, OPTOrOHAJIBHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.
[lonsipHast cucrema koopauHat. JleneHue oTpe3ka B JAaHHOM OTHOILIECHHUH.
VYpaBHeHus npsmoi Ha 1uiockocTH. Kpuble 2-ro mopsiika: OKpy»KHOCTb, 3JI-
aurnc, runepbona, napadona. YpaBHEHUS TUIOCKOCTH. YPaBHEHHS MPSIMBIX B
IPOCTPAHCTBE.
Tema 3. KomniiekcHbie yncia.
OmnpezneneHye KOMIIEKCHOTO Yncia. Anredpandeckas, TPUTrOHOMETPUUECKast

1 IMOoKa3saTcCJibHaA (I)OpMLI KOMIIJICKCHOI'O 4HucJia. I[eﬁCTBHH HaJl KOMIIJICKCHBI-
MU YHCJIaMH.

1-3

Paznen 2
Tema 4. BBenenne B MaTeMaTHYeCKH aHAIU3.
Onpenenenus npenena QyHkuuu. OJHOCTOPOHHHME Hperensl. beckoHedHO
Oombire U OeckoHeYHO Manble GyHKIUU. [lepBblil 1 BTOpOil 3ameuaTesibHbIE
npenensl.  OKBUBAIGHTHbIE OECKOHEYHO Maible (QyHKIuM HempepbIBHOCTH
¢yukun. Knaccudukanys Touek pa3pbipa.
Tema S. JuddepeHunanbHoe HCHUCIEeHHE (PYHKIUHM OJHOH IepEeMEeHHOM.
[IponsBogHast GyHKINH, €€ TEOMETPUIECKUN U MeXaHHYeCKui cMmbicia. CBOM-
CTBa MPOM3BOJHBIX. Tabnuna mpou3BoIHBIX. MeToasl nuddepeHIupoBaHHUs.
[TpousBoaubie Beicmnx nopsakoB. Jduddepennman Gpynkuuu. IIpunoxenue
IIPOU3BOIHBIX.

1-3

2 cemecTp

Pa3nen 3
Tema 6. DyHKIMH HECKOJIbKHX MEPeMEHHBIX.
Onpenenenne ¢(yHKIMM IBYX, TpeX, n mnepemeHHbIX. IIpenen. Hempepsis-
HOCTh. YacTHbIe U MOJHOE NpupaileHue GyHKIUN 2-x nepeMeHHbIX. Judde-
penuuan. YacTHele IPOU3BOJHBIC IIEPBOIO U BBICIIUX OPSAIKOB.
Tema 7. HeonpenesieHHbIe U OnpeaeieHHbIe MHTErPabl.
[TepBooOpasnast pynkuus. HeonpeneneHHslii HHTETpal U ero cBoicTBa. Tad-
JIMIAa UHTErpajgoB. MeTo1bl HHTETPUPOBAHMUS.
OmnpeneneHHbI HHTErpal: ONpeelIeHNe, CBOMCTBA. Brluncienue onpeneneH-
HOro uHTrerpaia. [IpuiokeHns onpeaesIeHHOTO MHTErpala.




Pa3zpen 4

Tema 8. KpaTHble HHTerpasbl 9 1-4
JIBOMiHBIE MHTETpaJIbl: ONPEIEICHUE, TEOMETPUUECKUI CMBICI, CBOICTBA. BhI-
YHCJIEHUE IBOMHBIX UHTETPAJIOB.
Tema 9. O6bikHOBeHHbIE AU PepeHIIHATbHbIE YPABHEHHUS.
OcHoBHble TOHATHS TuddepeHInanbHbIX ypaBHeHHA. nddepennuansase
ypaBHEHMs 1-ro mopsika ¢ pa3felsiolUMUCS NepeMeHHbIMU. JlnHeliHble
muddepeHmanbabe ypaBHEHH -0 mopsiaka.
OcHOBHbIE TNOHATHSA TUPPEPEeHINATBHBIX YPABHEHUI BBICHIMX MOPSAKOB.
YpaBHEHMs, TOMYCKAIONIME TOHWKEHUE MOPsIIKA.
IlepeyeHb NPaKTHYECKUX 3aHATHH
YueOHo-
Tema npakTu4yeckoro 3ausitusi. Bonpocsl, orpadéarbiBaeMbie Bcero
HA NPAKTHYECKOM 3aHATHH yacop| o) O/UTHECKOE
olecneyenune
1 2 3

1 cemecTp

Pa3zgen 1
Tema 1. JIuneiinas anareopa. 9 1-3
JlelicTBus HaJ MaTpULAMM, BBIUMCIIEHUE ompenenuTeneil 2-ro u 3-ro nopsi-
KoB. Bpruucnenue oOparnoil marpuiiel. Pemenune CJIAY marpudHbIM MeTO-
noM, merosioM Kpamepa.
Tema 2. AHaJIMTHYeCKasi TeOMeTpHUs.
JlelicTBus HaJl BEKTOpaMH, 3a/JlaHHBIMH CBOUMH KoopiauHaTamu. CkalsipHOe
IIPOU3BE/IEHNE BEKTOPOB. YTOJ MEX]y BeKTOpamu. BekTopHoe U cMmelanHoe
IPOM3BEACHUS BEKTOPOB. YCIIOBHS KOJUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB.
[TonspHas cucrema KoopauHaT. JleneHue oTpe3ka B JaHHOM OTHOLICHMHU.
VYpaBHEHHs IPSIMON Ha IUIOCKOCTH. Y PAaBHEHMS IUIOCKOCTH. Y paBHEHHMs Mpsi-
MBIX B IIPOCTPAHCTBE.
Tema 3. KomniiekcHble uncia.
[Tepexon ot anredpanveckoil GopMbl KOMIUIEKCHOTO YKCIa K TPUTOHOMETPH-
4yeckoi u oOpaTHo. [leficTBHs Hal KOMIUIEKCHBIMH YHCTIaMHU.

Pasznen 2
Tema 4. BBenenne B MaTeMaTHYeCKH aHAJIU3. 9 1-3
Boeruncnenue npenenos. Packpeitue HeompeneneHHocTel. OmnpenencHue To-
YeK pa3pbiBa QYHKIIHH.
Tema S. JuddepeHunanbHoe HCHUCTIeHHEe (PYHKIMH OHOM IePEeMEHHOM.
Borunicnenue npou3BOAHBIX C MCIONIB30BAaHUEM TaOJIUIIBI MPOU3BOAHBIX U UX
coiicTB. IIpousBogHast cinoxHoOM ¢yHkuuu. ITpon3BoaHBIE BBICHIMX MOPSA-
KoB. Jluddepennman pynkuuu. [punoxxenue npon3BoAHbIX.

2 cemecTp

Pa3nen 3
Tema 6. DyHKIIMH HECKOJIBKHUX NEPEMEHHbIX. 9 1-3
Borunicnenue 4acTHBIX MPOU3BOIHBIX MEPBOrO MOPSAKA, YACTHBIX MPOU3BOJI-
HBIX BBICIIUX MOPSIKOB.
Tema 7. HeonpeneJieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
MeTo1bl MHTErPUPOBAHUSI HEONPEJEICHHOIO MHTETpala: HENOCPEACTBEHHOE
MHTETPUPOBAHUE, METO/1 3aMEHbI, UHTEIPUPOBAHUE IO YACTSIM.
Brruucnenue onpeneneHHOro MHTErpaia ¢ nomoibio Gopmynsl HbroToHa-
Jletitonuna. [lpunoxxeHus: onpeaeIeHHoro HHTerpaa.

Pasznen 4
Tema 8. KpaTHble uHTErpajbl. 9 1-4

JIBOliHBIE MHTETPAJIBL: ONPEACIICHUE, TEOMETPUUECKUN CMBICII, CBOWCTBA. BbI-
YHCIICHUE TBOMHBIX HHTErPAJIOB.




Tema 9. O6bikHOBeHHBbIE AU PepeHIIHATbHbIE YPABHEHUS.
Juddepennnansapie ypaBHEHUs 1-T0 TOPSIIKA ¢ pa3IesSONMMUCS ITepeMeH-
HeIMU. JIuHeliHble TuddepeHnnansubie ypaBHeHus 1-ro nopska.

YpaBHEHUSI, TOMYCKAIOIINE NOHUKEHUE MTOPSJIKA.

IlepeyeHb 1a00paTOPHBIX PadOT- He MPeIYCMOTPEHbI Y4eOHbIM IIJIAHOM

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHus (3a1aHusl)

Bcero
JacoB

Y4yeOHO-
MeTOANYecKoe
odecrmeyeHue

1

2

3

1 cemecTp
Pazgen 1
Tema 1. J/Inuneiinas anareopa.
Boruncnenue ompenenurteneil BeicinX mopsakoB. Merox [Maycca pernenus
CJIAY.
Tema 2. AHajuTH4YeCKAasi FeOMeTpHsl.
[IpunoxxeHue CKaasipHOro, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEACHUS BEKTO-
POB.
Tema 3. KoMjieKcHBIE YHCIA.
JleicTBUS HaJ KOMIIJIEKCHBIMHM YHCJIAMHU.

72

1-3

Pa3nen 2
Tema 4. BBenenue B MaTeMAaTHUECKUH aHAJIN3.
Brruucnenue npenenos. OnpeneneHre TOUYEK pa3pbiBa PyHKITUH.
Tema 5. luddepeHunanbHoe HCHUCIeHHE (PYHKIUH OHOM NepeMEeHHOM.
Jlorapudpmuueckoe auddepennmporanue. AuddepenunpoBanue GyHKINA,
3a/IaHHBIX HESIBHO WM MapaMeTpudecku. [Ipunoxkenrne npon3BoHBIX.

72

1-3

2 cemecTp
Paznen 3
Tema 6. DyHKIIMH HECKOJIBKHUX NEPEMEHHbIX.
Haxoxzaenue Touek sKCTpeMyMa, HauOOJbUIMX M HAUMEHBIIUX 3HAYEHUI
GyHKLUH 2-X TepeMEeHHbIX
Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
WHTerpupoBanne paruoOHANbHBIX Jpo0Oei, TPUTOHOMETPUYECKUX (DYHKIMMH,
UppaloHaIbHBIX QyHKIMI. HecoOcTBeHHbIE HHTErpabI.
[TpunoskeHns ONpEeEeIIEHHOr0 HHTErpasa.

72

1-3

Pa3nea 4
Tema 8. KpaTHbie HHTErpaJibl
TpoliHble MHTErpalIbl: ONPEAEICHUE, CBOMCTBA. BhIUKMCIIEHNE TPONHBIX UHTE-
TPaJIOB.
Tema 9. O0bIkHOBeHHBIE TU(PepeHINATIbHbIEC YPABHEHUS.
Jluneitnsle nudepeHnanbHbIe YpaBHEHHS 2-T0 TOPSAKa.

72

1-4

PacuerHo-rpaguueckasi padora - He IpeAyCMOTPEHA YU4eOHBIM INIAHOM

KypcoBasi padora - He npeaycMOTpeHa y4eOHBIM IJIAHOM




Oobpa3oBaTesibHbIE TEXHOJIOTMH

[Ipn u3ydeHun aucHUIUIMHBI «MareMaTHKa» HCHOJB3YIOTCS cleayiouue oOpa3oBaTelbHbIE

TEXHOJIOTHH:
- JeKuuu B opMaTe MyJIbTUMEINA;
- [JIOCCapuil B QJIGKTPOHHOM BapHaHTE;

- MCTOANYCCKHUC YKa3aHHA B DJICKTPOHHOM BapUAHTC 110 PA3JIMYHBIM pa3gcjiaM MaTCMaTUKU.

@DoH OLIEHOYHBIX CPEACTB

@DOHJ| OIEHOYHBIX CPEACTB MO JUCIHMILINHE O0ECIIEUMBACT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX pe-

3yJIbTaTOB 00yueHUs (KOMIETEHIIMNA U X UHIUKATOPOB) MOCPEICTBOM MEPONPUITUI TEKYIIETO, PyOeKHOTrO

H IIPOMEKYTOYHOI'O KOHTPOJIA 110 JUCHUITIIUHE.

Cas13b Mex1y GOPMUPYEMBIMU KOMIIETEHIIUSIMU U (pOpMaMHU KOHTPOJIS KX OCBOCHHSI MPEACTABJICHA B

clenyrolel TabuIle:

Haumenoanue
Ne Ko 1 HauMeHOBaHrE€ HHAMKATOPA JOCTUKEHUS HaunmenoBanue
KOHTPOJIUPYEMBIX o
n/m KOMIIETEHITHH OLICHOYHOT'O CPEJICTBA
pazziesoB (TeMbl)
Bx0/1HOM KOHTPOJIb
1 | Bxossoit konTposs Bonpocer BXOAHOTO KOH-
TpoJs (YCTHO)
ATTecTanus pa3/ieNoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
2 Paznen 1 Kontponbnas 3aganue 1
Temsr: Jomamnee 3aganue 1
1. JIuneiinas KomnokBuym 1
gnfggﬁmmcm 3-OI1K-3, Y-OIIK-3 , B-OI1K-3
' 3-YK-1, V-VYK-1, B-YK-1
TeOMETpUs
3. KomriekcHbie
qucia
3 Paznen 2 KonrtpomnsHas pabora 2
TeMbl: 3ananue 1
1. BBeneHue B Ma- KonrponsHas pabora 3
TEMaTUYECKHI aHa-
3 3-OI1K-3, Y-OIIK-3 , B-OIIK-3
2. Juddepenmu- | 3-YK-1, V-VK-1, B-VK-1
aJTbHOE UCYHCIICHHE
GyHKIIMM ~ OJHOM
MepEMEHHOMN
4 Paznen 3 3ananue 2
TeMbr: Kontponbnas pabora 4
1. ®ynkuMu MHOTHX Konnoxsuym 2
IIEPEMEHHBIX 3-OI1K-3, Y-OIIK-3 , B-OIIK-3
2.Heonpenenennsie | 3-YK-1, V-VK-1, B-YK-1
U OmIpeleseHHbIE
WHTETPaIbI
5 Paznen 4 Jlomaminee 3amanue 2
TeMsl: 3-OIIK-3, ¥-OIIK-3 , B-OIIK-3 KonTponbHas padora 5
3-VK-1, V-YK-1, B-VK-1
1. Kparasle wuHTE-




TpaJtbl
2.0O0BIKHOBEHHBIC
nuddepeHmrab-
HbIC YPaBHEHUS

HpOMC)KYTOLIHaﬂ aTTecranus

6 | Ox3ameH 1 3-0OI1K-3, Y-OIIK-3, B-OIIK-3 Bormpocs! k sx3ameny 1

3-VK-1, V-VK-1, B-VK-1

7 | Dx3ameH 2 3-0OI1K-3, Y-OIIK-3, B-OIIK-3 Bormpocs! k 3x3ameny 2

3-VK-1, V-VK-1, B-VK-1

Bonpochl BXOAHOT0 KOHTPOJIsI
[ToHsATHS MeauaHbl, OMCCEKTPUCHI, BEICOTHI TPEYTOJIbHUKA.
CaoiicTBa paBHOOEPEHHOIO TPEYroJIbHUKA.
CooTHo1IEHN MEX 1y CTOPOHAMU U YIJIaMU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Brruncnenue mwionaay TpeyroibHUKa.
KBanpar, npssMoyroiapHuK, napajuienorpamm, pomo, tpaneuus. Mx coiicTBa, (opMyIbl IL10-
mIaaen.
6. OxpyxHocTb U Kpyr. Paguyc, xopaa, nuamerp, KacaTelibHasi, CeKyIasi.

a s wbdE

7. JInvHa OKPYXHOCTH U AJIMHA JYT'H OKPY>KHOCTH.

8. Ilmomazap kpyra v IIOMAAb CEKTOpA.

9. Ky0, napannenenunen, npusma, nupamuaa. Gopmynsl MIomage uxX MoBepXHOCTEH U 00be-
MOB.

10. ®ynkuws, ee 00IaCTh ONPEACTICHHS U 00JIACTh 3HAYCHU.

11. OcHoBHBIE dIIeMEeHTapHbIe (DYHKIMH, UX CBOWCTBA U TPapUKH.

12. OcHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.

13. ®opmynbl TpUBENCHHS, CIOXKEHHS, TBOWHOTO U MOJOBHHHOTO apryMeHTa TPHUTOHOMETpHUE-
CKUX (DYHKIMH.

14. PemieHue TpUroHOMETPUYECKUX YpPaBHEHUU BHUJA Sin X=a , CO0S X=a , tgx =a .

15. ®opmybl COKpAICHHOTO YMHOXEHUSI.
16. Pa3noxeHHe KBaAPATHOTO TPEXWICHA HA JIMHEHHBIC MHOKHUTEITH.

IIpumepHBIii BApHAHT KOHTPOJILHOM padoTsl 1 (KP1)
1. Haiitu pemenne cucremsl Metogom Kpamepa:
—Xx1+2x,+ x3=5
2x1 —3x, +3x3 =1
Xy —5x3 = -9
2. Ilo xoopmunatam Touek A (4,6,3), B (-5,2,6), C (4,-4,-3) Haitu:
a) JuMHy BekTopa d = 4CB — AC,

- -

0) ckasipHOE TIpou3BeieHne BeKTopoB AB u AC.
3. JlaHBI BEKTOPHI §=2f—3}+k , b= ]+4k , C=5i+2 JT—3k .
Heob0xoaumo:

-

a) BEIYHCIINTH CMEIIAHHOE TIPOM3BEIEHNE BEKTOPOB d, b, C

—

0) mIomaas napamIenorpaMmMa, HOCTPOEHHOTO Ha BEKTOpax d, b.

IIpumepHbIii BapuanT gomamnero 3aganus 1 (I31)
|. Jlanbl KoOpiMHATHI BepIIUH TpeyroibHuka ABC
A(1,3), B(-3,-6), C(0,8).

Haitu:




1) nnuny cropons! AB;

2) ypaBHenus cropon AB u BC, ux yrioBsie K03 PUIIUEHTHI;
3) ypaBHeHue meauansl AE;

4) ypaBHeHuUe U JIHHY BbICOTHI CD;

I1. TTocTpouTth KpHUBYIO:

2 2

Xy
29725
Haiitu:
1) BenmuuuHy moayoceu,
2) KOOpAMHATHI BEPILUH,
3) koopauHathl pokycos Fi, Fa,
1. dansr Touku A(1,0,-2), B(2,4,4), C(0,-3,2)
Hanucars:
1) ypaBuenue miockoctu ABC,
2) KaHOHMYECKHE U TapaMeTpuueckre ypaBHeHus npsmbix AB u AC,

Bonpocs! kostokBuyma 1 (Kul)
1. Omnpenenenusi: MaTpULbl, MAaTPHUILIBI-CTOIO1IA, MATPULIBI-CTPOKH, TPAHCIIOHMPOBAHHOM MaTpHIIbI,
KBaJpaTHON MaTpHIIbl, [NIABHOW U MOOOYHON JUaroHane, eTMHUYHON MaTPHILIbIL.
2. CpoiicTBa MaTpHIl.
3. Brerumcnenue onpenenureneit 2-ro mopsaka U 3-To MOPSIAKOB.
4. CBoiicTBa OIpeAeIUTEINEeH.
5. Onpenenenus MMHOpa M ajreOpandecKkoro JOMOJHEHUs 3JEMEHTa onpenenurens. Paznoxenue
OTIpeNIeIUTENEH TI0 CTPOKE WIIH IO CTOJIOITY.
6. Onpenenenue ooparHoit MaTpullbl. Teopema (Brrunciaenue oOpaTHOM MaTpHUIIbI).
7. Pemenne CJIAY metonom Kpamepa.
8. Marpuunas gopma 3anucu CJIAY. Pemmenne CJIAY B maTpuunoii popme.
9. OnmnpezneneHus BEKTOPa, JUIMHBI BEKTOPA.
10. Omnpenenenne KOJUTMHEAPHBIX BEKTOPOB, KOMIUTAHAPHBIX BEKTOPOB.
11. Ompenenenuie paBHBIX BEKTOPOB, IPOTHUBOIOIOKHBIX BEKTOPOB.
12. JluneitHple onepayy HaJl BEKTOPAMH.
13. Tpoekmus BekTopa Ha ock. Teopema (O MpOEKINU BEKTOpa HA OCh).
14. KoopauHatbl BEKTOpa B MPSAMOYTOJIbHON CHCTEME KOOPAMHAT.
15. Teopema (KoopanHaTsl BeKTOpa, 3aJaHHOTO HaYaJIbHON U KOHEYHOW TOYKaMH).
16. BeipaxeHue JUIMHBI BEKTOpPA Y€pe3 €ro KOOPIUHATBI.
17. Hamnpasinsolye KOCUHYCbl BEKTOPa, UX OCHOBHOE CBOMCTBO.
18. Paznoxxenue BekTopa 1o 6asmucy.
19. Omnpenenenne CKaISIPHOTO MPOU3BENECHHS BEKTOPOB, €T0 CBOKCTBA.
20. Teopema (BripaxkeHre CKaISIpHOTO MPOU3BENCHUS Yepe3 KOOPAUHATH BEKTOPOB).
21. OnpeneneHre BEKTOPHOTO POU3BEICHUS BEKTOPOB, €0 CBOWCTBA.
22. Teopema (BripaxeHre BEKTOPHOTO IPOU3BEACHUS Yepe3 KOOPAUHATH BEKTOPOB).
23. OmnpezeneHre CMEIIAHHOTO MPOU3BEIEHHS BEKTOPOB, €0 CBONCTBA.
24. Teopema (BbIpaxxeHne CMEIIAaHHOTO NPOU3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB).
25. IlpsamoyronibHas U MOJApHAs CUCTEMBI KOOpAUHAT. POpMYyIIbI Tepexo/ia U3 OHOM B APYTYIO.
26. PaccrosiHrEe MEXTy ABYMS TOUKAMH.
27. ©OpMyIIBI JeNIeHus OTpe3Ka B JAHHOM OTHOIIICHHH.
28. OmnpezneneHne yriaoBoro Kod(pQUIMEeHTa IPSIMO Ha TUIOCKOCTH. YpaBHEHHE TMPSIMOM C YIIIo-
BBIM KOA(PHUITIEHTOM.
29. OO6miee ypaBHEHHE MIPSMOI Ha TUIOCKOCTH.



30. YpaBHeHUe NpsIMOI HA TUIOCKOCTH, MPOXOSIIEH yepe3 2 TOUKH.

31. YpaBHeHuUe MpsMOH B «OTPE3KaX».

32. Yron Mexay AByMs NPSMBIMU Ha IJIOCKOCTH.

33. YcioBus napaieabHOCTH HNPSMBIX Ha MNIOCKOCTH. Y CIIOBHSI IEPIEHIUKYISPHOCTH MPSIMBIX Ha
IUIOCKOCTH.

34. PaccTosiHME OT TOYKHU A0 MPSMOHN Ha MIOCKOCTH.

35. OxkpyxHocTb. Dmurc. ['unepbona. [Tapabona.

36. Oomiee ypaBHEHHE MIJIOCKOCTH.

37. HopMasibHBIN BEKTOp IJIOCKOCTH. YpaBHEHHE IJIOCKOCTH C JAHHBIM HOPMAaJbHBIM BEKTOPOM,
IPOXOJAIIEH Yepe3 JaHHYIO TOUKY.

38. YpaBHeHUE MJIOCKOCTH, IPOXOJAIIEH uepe3 3 TaHHbIC TOUKH.

39. VYpaBHEHHE MJIOCKOCTU «B OTPE3KAX».

40. Yroa Mexay IUIOCKOCTSIMM, YCJIOBUS NapajjIeIbHOCTH M MEPIEHIUKYISIPHOCTH JABYX IIOCKO-
cTel.

41. PaccTosiHHE OT TOYKH JI0 MJIOCKOCTH.

42. OOmue ypaBHEHUS MPSMON B IPOCTPAHCTBE.

43. KanoHmnueckue ypaBHEHHUs MPSIMOM B IPOCTPAHCTBE.

44. VYpaBHeHHE IPSIMOH, IPOXOASILEH Yepe3 2 TOUKH.

45. TlapameTrpuyeckue ypaBHEHHs IPSIMOI B IPOCTPAHCTBE.

46. IloHsATHE KOMIUIEKCHOTO YKCia, MHUMOW eauHulbl. AsreOpandeckas (GopMa KOMIUIEKCHOTO
qucia.

47. PaBHbIe KOMIUIEKCHBIE YHCIIA, B3AUMHO COIPSKEHHbIE KOMIUIEKCHBIE YHCIIA.

48. M3o0pakeHne KOMIUIEKCHOTO YHUCIIA.

49. Monynb, apryMEeHT KOMITJIEKCHOTO YHUCIIa.

50. Tpuronomerpuyeckas popma KOMIUIEKCHOTO YHCTIA.

51. ®opmyna Ditnepa, nokazarenbHast popmMa KOMIIEKCHOTO YKCIa.

52. CnoxeHue, BBIYUTaHUE, YMHOKEHHE, AeTICHUE KOMIJICKCHBIX YHCE.

53. Bo3BeneHne KOMIUIEKCHBIX YUCET B CTETEHb.

54. U3BnedeHue KOpHs KOMIUIEKCHOTO YHCIIA.

IIpumepHBI BADHAHT KOHTPOJILHOM padotsl 2 (KP2)

2 3
1. tim 2X°-9x+10 , 2. im 7TX +4X ’
x>2 x% 43x-10 x> x% _3x+2
X tg 3x —sin 3x
3. lim [Z—Xj , 4. lim .
x>0\ 1+ 2 X x—0 2 x 2
3apanme 1 (3a1)
Boryunts:
Tabnuira mpon3BOIHBIX
1.(c)' = 0, 2.(x™") = nx"t,
.1 1y 1
3' al——_' 4’.(_) = -,
(Vx) e 2 "
5.(a) =a*Ina, 6.(e*) = e*,
, .1
7.(log, x) = Ina’ 8.(Inx) ==

9.(sinx)’ = cosx, 10. (cosx) = -sinx,



1. Haiitu y":

2. Haiitu y' n y":

1
sin2x’
1 ;L 1
ﬁ, 14. (arccos X) = — ﬁ,

11. (tgx) = 12.(ctgx) = —

cos? x’

13. (arcsinx) =

' , 2
15. (arctgx) = 132 16. (arcctgx) = — T 22
17.(cUx)" = slx, 18.(slx) = clx,
19.(t0x) = ) 20.(ctlx) = — .
(t0) cl%x ( ) sl%x

CBolicTBa IPOU3BOJIHBIX
1) Uxv)yY =0V

2) (CU) '=CU’
YW V) =UV+V'U

A (U)’_U’V—V’U
) v) V2

IIpumepHbIi BApUMAHT KOHTPOJIbHOI padoTsl 3 (KP3)

sinx

= , = t 2x
Y=oy y = arctg(e®)

Bonpocsl BEIXOAHOT0 KOHTPOJIs (3K3aMeHa 1cemecTpa)

1. Ilpenen pynkuuu npu x = a. 'eoMeTpruecKuil CMbICI ONPEAEICHUS.

2. OHOCTOPOHHME TPEAETBl: Tpeael cieBa u npenen cupasa GyHkmun. Teopema (CBs3p MexIy

npenenoM GyHKIUU U OAHOCTOPOHHUMH IpesieaMH).

3. Ilpenen dpyHKIMM mpU X — 00, X = —o, x — +o0. ['eoMeTpudeckuil cMbICa npeaena GyHKIUN

npu x — +oo

. beckoneuyHo 60bIIME U OECKOHEYHO MaJIble (PYHKITHH.

. CBolicTBa 6€CKOHEUHO MaibIX (PYHKINH (7 CBOHCTB).

. JIBa 3ameyaTenbHbIX Mpezena.

4
5
6. CaolicTBa nipe/esioB (4 CBOWCTBA).
7
8

. OHpe,Z[CJ'ICHI/IC SKBHBAJICHTHBIX OECKOHEUHO MAaJIbIX (I)YHKLII/Iﬁ FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI OKBHBa-

JICHTHBIX OM(.

9. Teopema (CBoiicTBO OECKOHEYHO MaNbIX (DYHKIIUN).
10. Tabnuia S5KBUBAJIEHTHBIX OECKOHEUHO MaJbIX QyHKIWHH (7 Gpopmymn).

11. Onpenenenve HenpepbIBHON (YHKIMHM B TOouke. Tpu YCIOBHUS HENPEPHIBHOCTU (YHKIIMH B

TOYKCE.

12.  Touxku pazpeiBa. Kitaccudukarus Touek paspbiBa GyHKIIHH.

13. Ompenenenue nmponsBoaHoM. Ee reomerprueckuii u GU3NIECKHA CMBICIT.

14. CsaoiicTBa NpOU3BOAHBIX (4 CBOICTBA).

15. Onmnpenenenue cnoxuaon ¢pyakiuu. Teopema (IIponsBoanHast cnoxxHoM GyHKIINN).

16. Tabnuia mpou3BOIHBIX.



17. Ompenenenue mapameTpuueckd 3agaHHOM QyHKIuH. [Ipon3BoaHas nmapaMeTpudecku 3a/1aH-
HOU (YHKIIUH.

18. IIpousBoaHbIE BBICIIUX MOPSIKOB (DYHKIIMU OJTHOM MMEPEMEHHOM.

19. Onpenenenue nuddepennuana GpyHkuu, guddepeHnraia He3aBUCUMON IEPEeMEHHOM.
20. IIpaBuno Jlonwurans.

21. Teopema (IIpu3Hak MOHOTOHHOCTHU (DYHKIIHH).

22. OrmpeneneHre TOYEK MaKCHMyMa, MUHIMYMa, SKCTpeMyMa (DyHKIIUH.

23. Teopema (Heobxonumoe yciioBre 3KCTpeMyMa QyHKITHH).

24. CrauuoHapHbBIE TOUYKH, KpUTUYECKHE TOUYKH | pona.

25. Teopema-1 (JlocTrarouHoe ycioBue 3KcTpeMyma (HyHKIIHH).

26. Teopema-2 ([locraTrouHoe yCIOBHE 3KCTpeMyMa (PyHKITUN).

27. Hawubompliee 1 HaMMEHBIIIEE 3HaYCHUS (DYHKIIMHM Ha OTPE3KeE.

3ananme 2 (312)

Boryunts:
Tabnuiia uHTETpaIOB

n _ B _

L [x"dx =——+c (n# -1), 2.[dx=x+c
ax _ Xy = &
3./~ =Inlx|+c 4.[a¥dx =—+c
5.jexdx=ex+c 6.jsinxdx=—cosx+c
I3 dx —

7. cosxdx = sinx + ¢ 8./ ——-=tgx+c

dx
9.J o =—ctgx+c 10. [ sOxdx = cOx + ¢

11. [ clxdx = sOx + ¢

d
’;x:th+c

ol =—cth+c dizzarctgx+c
15J ——arctgx+c 16. L=arcsinx+c
a? + x? V1—x2
17.f%=arcsing+c 18f\/— In|x +Vx2 + a?| + ¢
19.f%=iln |x—a| +c ZO.ftgxdx = —In|cos x| + ¢
xc—a 2a Ix+a

21.J ctgxdx = In|sinx| + ¢

CpoiicTBa HCOMPCACIICHHOI'O UHTCTpalia

1) (Jf(x)dx) = f(x),

2) d(f f(x)dx) = f(x) dx,

3) [dF(x)=F(x)+C,

4) JF) £ g(x))dx = [ f(x)dx £ [ g(x)dx,

5) [kf(x)dx =k [ f(x)dx, k = const,



6) Ecm/lff(x)dx=F(x)+C, TO
ff(ax)dxz%F(ax)+C
ff(x+b)dx=F(x+b)+C

ff(ax+b)dx=%F(ax+b)+C

IIpumepHBIii BADHAHT KOHTPOJILHOM padoTsl 4 (KP4)
Haiitu gacTHbIe Tpon3BOHBIC 1-T0 MOpsaka QyHKINU:
y = 4x3y% — 2x%y — 5.

1 f—dx Z)famgxdx, S)f(x— 1) e*dx.

Brruncaute OHpeﬂeHeHHLIﬁ HUHTCIrpal:
X.
2
1 X

Bonpocsl kostokBuyma 2 (Kiu2)
1. Omnpenenenust GyHKIUH 2-X IEPEMEHHBIX, 3-X TIEPEMEHHBIX H HECKOJIBKUX MEPEMEHHBIX.

Haiitu unrerpansi:

2. 0 -OKPEeCTHOCTh TOYKH Ha IUIOCKOCTH. IIpenen (QyHKIMH 2-X HepeMeHHBIX. |'eoMeTpuuecKuii
CMBICJI IIpefiesia PYHKIUU 2-X IEePEMEHHBIX.

3. 0 -OKpecTHOCTh TOYKH B IIpoCcTpaHcTBe. IIpenen GpyHKIMH 3-X HepeMeHHBIX.

4. HenpepbIBHOCTh (PYHKIIUII MHOTUX NEpEeMEHHBIX. TOUKH pa3pbIBa.

5. YacTHble mpupalleHus, NOJHOe MpUpaIeHne QYHKIUN 2-X MePEMEHHBIX.

6. OmpeneneHns YaCTHBIX MTPOU3BOIHBIX 1-TO MopsaKa GYHKIIUHN 2-X TIEPEMEHHBIX.

7. OnpeneneHyst YaCTHBIX MMPOU3BOIHBIX BBICIINX MOPSIKOB (QYHKIMHU 2-X TIEpEMEHHBIX.

Omnpenenenue nepBooOpa3HON U HEOTIPEIETIEHHOTO HHTErpaa.
I'eomeTpuueckuii CMBICT HEONIPEIEICHHOIO UHTETpaIa.

Tabnuia UHTErpasIoB.

CBolicTBa MHTETPAJIOB.

MeTto/1 3aMeHBI IEPEMEHHBIX JUUIs1 HEONIPEIEIEHHOTO UHTErpajia

MeTto MHTErprpOBaHHE 110 YaCTSAM JJIsl HEOIIPEAEICHHOTO HHTETpaa.
Ompenenenne parmoHaATBHONU IPOOH, TPABMIHFHOM paIlMOHATBHOMN IpOOH.
Onpenenenye U HTHTETPUPOBAHKE MPOCTEHIINX PALIMOHAIBHBIX JPOOEH.

© oo N A~ DN R

WuTerpupoBanne paioHaIbHBIX ApobOeii o01ero Bujaa.

[EEN
©

Omnpenenenne onpeAeaIeHHOro HHTErpaa.

CBolicTBa ONpeAEIeHHOr0 HHTErpaa.

®opmyna HetoTona-JleitOnuma.

Meron 3aMeHBI IEPEMEHHBIX JJI OIIPEAEIEHHOIO HHTErpaa.

Brruucnienue miomaaei miockux Guryp ¢ moMouibo onpeaeeHHOro HHTerpaa.

e el
>owbdE

IIpumepHblii BapuanT qomamHero 3aganus 2 ([132)



©ooN s wDN R

2 3x
. Beramcnuts oBTOpHEIA HHTErpan - [dx [(3x — 4)dy .

1 X

x=-1x=1,
. BeruncinuTh JBOMHONM UHTErpall J'J' x? ydxdy D :/{
b | »=0, »=3.
. BeruucnuTs miuonians GUrypsl, OrpaHUuEeHHON JTUHUSMHA Y = — X 2 y=-4.
IIpumepHbIi BApUMAHT KOHTPOJIbHOI padoTsl 5 (KPS)
. Haiitu o6miee permenue nud. ypaBHEHUS

e**t3Vdy = xdx.
. Haiitu o6miee permenue nud. ypaBHEHUS
xy — 2y = 2x*,

Bonpochbl BLIX0OHOT0 KOHTPOJIs (IK3aMeHa 2 ceMecTpa)
Onpenenenue ABOMHOIO UHTETpala.
CBolicTBa ABOMHOIO UHTETpaa.
Brrurcnenue 1BOWHOTO HHTETpaja B MPSMOYTOJIBHBIX KOOPIHHATAX.
Brrurcnenue TBOWHOTO HHTErpaja B MOJISIPHBIX KOOPAMHATAX.
IIpunoxeHne NBOMHOTO UHTErpaa.
Onpenenenne nudepeHnnanbHOro ypaBHeHHs 1-ro mopsiaka.
Omnpenenenue o0IIET0 U YaCTHOTO pemieHus: AuddpepeHnaibHoro ypaBHeHus 1-ro nopsaka.
3anava Ko ns nuddepennumanbHoro ypaBHeHus 1-ro nopsaka.
Juddepenunansupie ypaBHEeHUs 1-ro MopsAaKa ¢ pa3JIesIOIMMUICS IEPEMEHHBIMU U UX pelle-

HUC.

10. Jluneiinsle nuddepeHnnanbupie ypaBHeHH |-ro mopsijaka.

1

1. Meron bepnymnu pemenus JIIY 1-ro nopsaxka.

12.  Ompenenenue qudepeHnaIb-HOT0 YpaBHEHUS 2-TO MOPSIKA.
13. Omnpenenenne oOIIET0 ¥ YaCTHOTO pemeHus Tu(PepeHITHaTBHOTO ypaBHEHUS 2-T0 MOPSIKA.
14. 3apava Komm mns muddepeHanbsHOro ypaBHEHUs 2-T0 TIOPSIIKA.

15.lucpdepennmanbHble ypaBHEHMS, JOMTYCKAIOLIUE TTOHUKEHHUE MOPSJIKA.

IIkaabl oeHKH 00pa30BaATEJIbHBIX J0CTHKEHUM

Kon Bun Kpurepun bansl Makcu-
OLIEHOYHOTI'O MaJIbBHBIN
cpencTBa Oaut -
MUHU-
MaJIbHBIN
Oamn
KP1 - KonTponbnas | Bemmonneno npasmibHo 60% 1 Gosee 3aqaHuit 1 Gann 3a
pabota 1 — 10% 3amauwuii 6-10
KP4 Konrponbnas | BeimomHeHo nmpaBmiibHO MeHee 60% 0
pabora 4
KP5 KonTponbnas | Bemmonneno nmpasmibHo 60% 1 Gosee 3aqaHuit 1 Gann 3a
pabota 5 10% 3aganuit
9-15
Brmmonaeno mpaBuinbHO MeHee 60% 0
131 Homamaee | Beimmonneno npaBmibHO 60% 1 Goee 1 Gamn 3a
3agaHue 1 10% 3aganuii 6-10
Brinonneno npasuiibHO MeHee 60% 0




1132 Homaiuee Brimonaeno npaBuiibHO 60% 1 Gosee 1 6amn 3a
3a/anue 2 10% 3ananuii
Brinonneno npasuiibHO MeHee 60% 0

3nl 3aganue 1 Brimonaeno npaBuiibHo 60% 1 Gostee 1 Gayut 3a
312 3anmanue 2 10% 3amanuit

Brinonneno npasuiibHO MeHee 60% 0 6-10

K 1 KomnokBuym 1 | - rimybokoe W MPOYHOE YCBOSHHE IMPOTPaAMM- 18 -20
Kn 2 KomnokBuym 2 | HOro marepuana, 6amioB
- TIOJIHBIE, TIOCJICAOBATENIbHbIC, TPAMOTHBIC U
JOTMYECKH U3JIaraeMble OTBETHI,

- CBOOOJIHO CITPABIISIIOIIMECS C IMOCTABJICHHBI-
MU 33/1a4aMH, 3HAaHUSI MaTepHaa.

- 3HaHHE MTPOTrPaMMHOTO MaTepHaa, 15-18
- TPaMOTHOE H3JIOKEHHE, 0€3 CYIIECTBEHHBIX 0aoB
HETOYHOCTEH B OTBETE Ha BOIIPOC,

- TpaBWIbHOE NPUMEHEHHE TEOPETHUYECKHUX
3HaHUM.

- YCBOEHHE OCHOBHOTO MaTepHaa, 12 -14 12-20
- IPH OTBETE JIOMYCKAKOTCSI HETOYHOCTH, 0ayuioB
- TpU OTBETE HEAOCTATOYHO TPABHIILHBIC
(hopMyIHpOBKH,

- HapyIIEHUE MOCIIEeOBATEILHOCTH B U3JIOXKE-
HUY NIPOTPAMMHOT0 MaTepUaa.

- HE3HAHHE MTPOrPAMMHOT0 MaTepHualia, 0 6amtoB
- IIPH OTBETE BO3HHUKAIOT OITHOKH.

o1 Ok3ameH 1 - IIyOOKOe M NMPOYHOE YCBOEHHE IMPOrpamm- 26 — 30
32 DK3ameH 2 HOTO MaTepuaia, OaoB
- TIOJHbIE, MOCJIeA0BaTeNIbHbIE, I'PAMOTHBIE U
JIOTHYECKH M3JIaraeéMble OTBETHI,

- CBOOOJIHO CIIPABIISIOIIMECS C MMOCTABJICHHBI-
MU 33/1a9aMH, 3HAaHHUS MaTepHaa.

- 3HaHHME NIPOTrPAaMMHOI0 MaTepuaa, 22 -25
- TPpaMOTHOE M3JI0KEHHE, 03 CYIIEeCTBEHHBIX 0aioB
HETOYHOCTEH B OTBETE Ha BOIIPOC,
- TpaBWIbHOE NPUMEHEHHE TEOPETHUYECKHIX 18-30
3HaHUM.
- YCBOEHHE OCHOBHOTO MaTepHaa, 18-21
- IIp1 OTBETE JIOMYCKAIOTCSI HETOUYHOCTH, 6amioB
- TIpU OTBETE HEAOCTATOYHO TPABHIBLHBIC
(OopMyITHPOBKH,

- HapyIlIeHUE MOCIIEeTOBATEILHOCTH B U3JIOXKE-
HUU NIPOrPAMMHOI'0 MaTepuaa.

- He3HaHHE MTPOrPaMMHOTO MaTepHuaa, 0 6amoB
- IIPY OTBETE BO3HUKAIOT OITHMOKH.

Hrorosas oreHka MMpEaACTaBJIACT coboit CyYMMY 68.J'IJ'IOB, 33.pa6OTaHHLIX CTYACHTOM IIPU BBITIOJIHCHHUN
Sa,llaHI/II\/II B paMKaX TEKYILICTO U MPOMEKYTOUYHOT'O KOHTPOJIA U BBICTABIACTCA B COOTBETCTBUU C ITo-
JJOKCHUEM O er,[[I/ITHO-MO,I[YHLHOﬁ CHUCTEMCE 110 CJ'ICI[yIOIJ.Ieﬁ mIKaJIc:

Cymma OamnnoB Orerka 1o 4-x 0anbHOM MIKAJIe Orenka
(ECTS)

90 - 100 5 (oTn4HO) A




32 . gf 4 (xoporo) g
70-74 D
65 — 69 3 (y1OBIETBOPHUTEIIBHO)

60 — 64 E
0-59 2 (HeyIOBJIETBOPUTEIIHHO) F

YueOHO-MeTOAM4YEeCKOEe U MH(POPMALIMOHHOE o0ecliedyeHue Y4eOHOM quCIu-

IIJIMHBI
OcHoBHasi iMTEepaTypa
1. Canumos, P. b. MaTtemartuka Juist CTYI€HTOB CTPOUTEIBHBIX M TEXHUYECKUX CHEIMATIbHOCTEN:
yuebHoe nocobue / P. b. CamumoB. — Cankr-IletepOypr: Jlanb, 2018. — 364 c. Pexxum mocryna:
https.//e.lanbook.com/reader/book/107956/#8
2. bepman, I'. H. COopHuK 3a7a4 1o Kypcy MaTeMaTH4ecKoro aHanu3sa: yueOHoe nocodue / I'. H.

bepman. — 9-e u3a., crep. — Cankr-IlerepOypr: Jlanp, 2020. — 492 c. Pexum nocryna:
https://e.lanbook.com/reader/book/126705/#9
JlomosHuTEIBLHAS

3. BopoOseBa, E. B. MaremaTtnka. OnopHble KOHCHEKTBHl M MPAKTUYECKHE 3aHSATHS U CTYACHTOB
WHXXEHEPHBIX CIIeNUaIbHOCTEHN: yueOHoe mocodue st By30B / E. B. Bopobnera, E. H. CrpaTtunaroBa. —
Cankr-IlerepOypr: Jlans, 2021. — 164 c. Pexxum noctymna: https://e.lanbook.com/reader/book/156393/#1

4. Hazaposa, T. M. [luddepennnansubie ypaBHeHus: yueonoe nocoodue / T. M. Hazapoga, 1. M. I1y-
neies, B. B. Xa610B. — HoBocubupck: HI'TY, 2017. — 100 c. Pexwum nocryna:
https://e.lanbook.com/reader/book/118318/#4

IIporpammuoe odecnieuenne u UurepHeT-pecypcsl
[Tpouiecc peanuzanuu oOpa3oBaTeNbHON MpOrpaMMbl B cooTBeTcTBUM ¢ TpeboBaHusMu OI'OC

BO obecnieuen He0OX0AUMBIM KOMILIEKTOM JIMIIEH3MOHHOTO TPOTPAMMHOI0 00ECIeUEHUS.

MaTepuajibHO-TeXHHYECKOE o0ecredeHue y4eOHOM TM CIUTITHHbI

JlexumoHHbIE 3aHATHS MPOBOJATCS B yueOHOM ayauTopuu Nel.

O6opynoBaHue:

ABTOMaTH3MpPOBAaHHOE pabouee MECTO MpernoiaBaTess

[TK — 1 mT.: mpoueccop — AMD Athlon X2-3800 2,0rI "1, onepaTuBHas namsts - 410

Kononku Sven — 2 w., Yeunurens Sven - 1 mrt., [Ipoextop mynsrumeaniinsiii CasioXJ-VI-E —
1 ., Oxpan myabTUMeaniHbI Dinon Manuai 300x400 — 1 mT.

Jlutien3nonHoe W CBOOOJHOE MPOTpaMMHOE oOecreueHrne o0mero u MpodhecCuOHATHHOTO
Ha3HAYCHMUS.

[TpakTryeckue 3aHITHSI IPOBOJATCS B yueOHOH ayautopun Ne.426.

KommuiekT MmynbTuMeuitHoro o60pyaoBanus (IpoekTop, sKpaH, kommetorep, UBII, kononku)

Mownwurop JIOC, Ilpoektop Casio, Komonku Sven, Dxpan Lumien, IIponeccop AMD Athlon
(tm)11 X2 215 Processor 2.70 GHz, OneparuBHas mamsth 41°6.

JluneH3noHHOE M CBOOOJHOE TMPOTrpaMMHOE oOecreueHue oO0mero u MnpodecCHOHATHHOTO
Ha3HAuCHMUS.



https://e.lanbook.com/reader/book/107956/#8
https://e.lanbook.com/reader/book/126705/#9
https://e.lanbook.com/reader/book/156393/#1
https://e.lanbook.com/reader/book/118318/#4

Y4eOHO-MeTOAUYECKHE PEKOMEHAALMH ISl CTYACHTOB

1. Ykazanus i npoCcayiBaHus JICKIHN

[Tepen HayayioM 3aHATHI BHUMATEIbHO O3HAKOMHUTHLCS C YU4E€OHBIM ILJIAHOM IPOBEACHUS JICKIMH U
CIIMCKOM PEKOMEHIOBAaHHOM JIMTEPATYPHI.

[lepen moceiieHreM o4epeHON JTEKUUU OCBEXKHUTh B MAMATH OCHOBHBIE KOHIICHIIUU MPOMJIEHHOTO
panee marepuana. [lonroroBuTh Ipu HEOOXOIUMOCTH BOIMPOCHI MpenoaBaTento. He Hago omacarbes, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexkuun 0CHOBHOE BHUMaHUE CIEAYET YACHATh He (JOpMyJiaM M MaTeMaTHYEeCKHM BBIKJIQIKaM, a
COJIEPKAHUIO U3y4aeMbIX BOIPOCOB, ONPEACIICHUSIM M TIOCTAHOBKAaM 3a]1ad.

B mporecce n3ydeHus JEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH 4YacTO BO3BpAIAThCA K
OCHOBHBIM TOHSTHSM M METOAAaM peHIeHHs 3a7ad (37eCh BO3MOXXKEH BBIOOPOYHBIM KOHTPOJb 3HAHUU CTY-
JICHTOB).

KenaTenbHO MCTOMB30BaTh KOHCIIEKTHI JICKIIUH, B KOTOPBIX UCIOJIL3YETCSl MIPUHSATAs MIPEIo/iaBare-
JIeM cucTeMa 0003HAUYCHHUH.

Jlist 6o1ee moIpoOHOTO U3YUEHUsS Kypca ceayeT paboTarh ¢ pEKOMEHIOBAHHBIMH JINTEPATYPHBIMU
HCTOYHHUKAMHU U BHOBb MOSBIISIOIMMHUCS HCTOYHHUKAMHU.

2. YKazaHus AJis y4acTus B MPAKTUYCCKUX 3aHIATUSIX

[lepen mocemieHUEM YSACHUTH TEMY MPAKTUYECKOTO 3aHATHS M CAMOCTOSTEIBHO M3YyYUTh TEOpeTHYe-
CKHE BOIIPOCHI.

[TomyuuTs y mpemnoaaBatess 3alaHie Ha BHIIOJHEHUE MPAKTUYECKOTO 3aJaHusl, KaK MPaBUIIO 3TO pe-
[ICHHWE 3374 10 MPOUJCHHOMY JICKIIMOHHOMY MaTepuany. Pemenue 3anaun oOopMUTH MUCBMEHHO HIIU
BBITIOJIHUTH C UCIIOJIb30BAaHUEM KOMITBIOTEPA U MPU HEOOXOJIMMOCTH paclieyaTaTh U CAATh MPENoAaBaTeIIo
Ha TIPOBEPKY.

[lepen mocemieHreM YSICHUTHh TEMY MPAKTUYECKOTO 3aHITHS U CAMOCTOSITEIIBHO M3YyUUTh TEOpPETHUE-
CKHE BOIIPOCHI.

B koHI1e 3aHATHS IPU HEOOXOJUMOCTH BBISICHUTD y MPENOIaBATENS HEeSCHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThI BHIMOJTHEHUS pab0Thl HEOOXOJMMO pacreyaTarh.

3.Yka3zaHus A7 BBINOJIHEHUS CAMOCTOSTENbHOM paObOThI

[TonyunTs y npenojaBarens 3aaHle U COMCOK PEKOMEHI0BaHHOM nuTepatypsl. M3yuenue teopeTu-
YECKUX BOMPOCOB CIEAYET MPOBOIUTH MO BO3MOKHOCTH CAMOCTOSITEIBHO, HO TPH 3aTPyJHEHUSX oOpa-
IaThCS K MPENoIaBaTelio.

[ToAroTOBUTH MUCEMEHHBIN OTUET O MPOCIIaHHON padoTe.

[Ipu BBIMOTHEHUU (PPOHTANTBHBIX 3aJaHUN MO YCMOTPEHMIO MperojaBaTessi padoTra MOXKeT OBITh
OlleHeHa 0e3 MUCbMEHHOT0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJBHBIE BOMPOCHI, MPU YCIOBUU aKTUBHOM
CaMOCTOSITENILHOM paOOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIBHBIE BOITPOCHI.

MeToauveckue peKOMEHAALMH ISl IIpenoaaBareien

1. Yka3zanus i npoBeIeHUs JEKIUH

Ha nepBoii BBOHOM JeKIUU c/enaTh 001uii 0030p colepkaHus Kypca U OTMETUTh HOBbIE METOJIbI 1
HOJXO/bI K PEIICHHIO 33/1a4, PACCMAaTPUBAEMBIX B KypCe, IOBECTU IO CTYIE€HTOB TpeOOBaHUs Kadeapbl, OT-
BETUTH Ha BOIIPOCHI.

[Tpy MOATOTOBKE K JIEKIIMOHHBIM 3aHATHUAM HE00XO0AUMO MPOIyMaTh IJIaH €ro MpOBEIeHUs, COIepIKa-
HHUE BCTYMHUTEIbHOMN, OCHOBHOM M 3aKJIFOUUTEIbHONW YacTH JIEKIIUH, 03HAKOMUTHCS C HOBUHKAMU Y4eOHOH U
METOAMYECKON JIUTepaTypbl, MyOIMKALUAMHU TMEPUOJAUYECKON IeYaTh MO TeME JIEKIMOHHOIO 3aHSTHA.
YTOUHUTH IJIaH NPOBEIEHUS CEMMHAPCKOTO 3aHATHS 110 TeMe JeKIuH. [lepen U310KeHNEM TEKYILEro JeK-
IIMOHHOT'O MaTepuajla HallOMHUTb 00 OCHOBHBIX MTOTaX, JOCTUTHYTBHIX Ha Mpeapnymux jdeknusx. C sToi



IEJIBIO 3371aTh HECKOJIBKO BOMPOCOB aAYAUTOPUH U OCYLIECTBUTH BEIOOPOUYHBIN KOHTPOJIb 3HAHUS CTYCHTOB.

B xoze nexunoHHOTO 3aHATHS MpenojaBaTellb JOJKEH Ha3BaTh TeMy, ydeOHble BOMPOCHI, O3HAKO-
MUTh CTY/ICHTOB C MIEPEUHEM OCHOBHOW W JOMOJHUTENILHOM JTUTEpaTyphl 0 TeMe 3aHsATHs. PackpeiBas co-
NepKaHue Y4eOHBIX BOMPOCOB, aKIEHTUPOBAThH BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KAaTE€rOpHsX, SIBICHUSIX
U Tpolieccax, 0COOCHHOCTSIX MX MPOTEeKaHMs. PacKpbIBaTh CYIIHOCTh U COAEPIKAHHUE PA3IMYHBIX TOUYEK 3pe-
HUS 1 HAYYHBIX TIOJIXO/I0B K OOBSCHEHHIO TEX WJIM MHBIX SBJICHUN U MTPOIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETUYECKHM BO-
npocam. [IpuBoauTe npumepsl. 3aaaBaTh 10 X0y M3JI0KEHUS JIEKIIMOHHOTO MaTepuaia pUTOPUUECKHUE BO-
POCHl M CaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET AKTUBU3ALMHU MBICIUTEIBHON JEATEIbHOCTH
CTYJECHTOB, IOBBIIIEHNIO X BHUMAaHMs U UHTEpeca K MaTepuaiy JeKLuH, ee coaepxkanuto. IIpenonasarens
JOJIKEH PYKOBOAMUTH pabOTOM CTYAEHTOB M0 KOHCIIEKTUPOBAHUIO JIGKIIMOHHOTO MaTepuaia, Moa4yepKuBaTh
HEOOXOUMOCTh OTPA’KEHUSI B KOHCIIEKTAaX OCHOBHBIX INMOJIOKEHHM U3y4yaeMoOM TeMbl, 0CO00 BBIJIENss, KaTe-
rOpHANIbHBIN anmnapat. B 3akirounTensHON YacTu JIEKIUN HE0OX0AUMO CPOPMYIUPOBATH OOIIUE BHIBOBI IO
TEeMe, PACKPBIBAIOIIUE CO/IEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX B JIeKIMU. OOBABUTH IJIaH OYEPEAHOTO
IPAKTUYECKOI0 3aHATHUS, 1aTh KPaTKUE PEKOMEHAINH 110 IOJrOTOBKE CTYAEHTOB K CEMUHApY.

Ha nocnenneit nekuuu yaenuTs Bpems Ui 0030pa Haubosee BaXKHbIX MOJIOKEHUH, PACCMOTPEHHBIX B
Kypce.

2. Yka3zaHus JUIs IPOBEICHUS TPAKTUUECKUX 3aHATUN

[ToAroToBUTH TEOPETUUYECKHE BOTIPOCHI WIIH 3a/1a4H, KOTOPBIE JOJKHBI BBITIOJIHUTH CTYIEHTHI BOBPEMS
MPaKTH4ecKoro 3aHsaTus. [[oAroTOBUTH CIIUMCOK JUTEPATYPHBIX UCTOYHHKOB, HEOOXOAMMBIX ISl BBIOTHE-
HUS 33/1aHUS U KOTOPBIE CTYIEHTHI MOTYT MOJIYYUTh B OUONIHOTeKe HHCTUTYTA. [IoAr0TOBUTH MepeueHsb UH-
TEPHET-PECYPCOB, KOTOPbIE TOMOTYT B BBIIIOJIHEHUH MPaKTU4YeCcKoro 3afaanus. [locie moiaydeHus: OT4eT Bbl-
MOJTHUTB TIPOBEPKY M HA CIIEAYIOIIEM IMPAKTUYECKOM 3aHATHH Pa3o0paTh MOIMYIIEHHBIC OMIMOKH M MOJICKa-
3aTh, KaK UX HEOOXOJUMO yCTPaHUTb.

YeTko 0003HAYHUTH TEMY 3aHSTHS.

OOCynuTh OCHOBHBIE TIOHSTHS, CBSI3aHHBIE C TEMOIA.

B nporuecce pemenns 3a1a4 BECTH AUCKYCCUIO CO CTYIEHTaMH O MPaBUIBHOCTH IIPUMEHEHUS TEOpeE-
TUYECKUX 3HAHUU.

OTmeuathb CTYJEHTOB, HauboJIee aKTUBHO YYaCTBYIOIIMX B PELICHNUH 33/1a4 U JUCKYCCHSX.

B KOHIIE IPaKTUKY 331aTh ayIMTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB

3.Vka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTYAEHTOB

[To ycMoTpeHuto mpenoaaBarens 3aJaHUEe Ha CAMOCTOATEIbHYIO pabOTy MOXKET ObIThb MHAWBHYallb-
HBIM UM PPOHTAIIBHBIM.

[Tpu ucrionb30BaHUM MHAMBUAYAIbHBIX 33JaHUN TpeOOBaTh OT CTYJAEHTAa MUCbMEHHBIN OTYET O MpOo-
JeTaHHOM padore.

[Tpu npumMeHeHnU (POHTANBHBIX 3a/laHUI BECTH KOJJIEKTUBHBIE OOCYKIEHHS CO CTYIEHTaMH OCHOB-
HBIX TEOPETUUECKUX TTOT0KEHHUM.

C 1enpio KOHTPOJIST KauecTBa BBIMOJIHEHUSI CaMOCTOSITENIbHON paboThl TpeOoBaTh WHAMBUIYATbHbIE
OTYETHI (AOMYCTUMO BMECTO MUCBMEHHOTO OTYeTa MPUMEHATh HHANBHIyalbHbIE KOHTPOJIbHBIE BOIIPOCHI).

[Tporpamma cocraBieHa B coorBerctBuu ¢ TpedoBanusimu OC HUAY MUDU u yuebHbIM miianomM
OCHOBHOM 00pa30BaTeIHLHON MPOTpaMMbI TI0 HampaiieHnto moarotoBku 13.03.01 TennosHepreTrka u Ter-
JIOTEXHHUKA.

Pabouyto nporpamMmy coctaBui goueHT bapanosckas JI.B.

Peuensent, nmpodeccop Uepnora H.M.

[Tporpamma onobpena na 3aceqanuu Y MKH 13.03.01 TerosHepreTrka U TeMIOTEXHHUKA.

[Ipencenarens yueOHO-MeTOIMUECKONW Komuccuu PazyBaes A.B.



