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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
KOMIIe- WHaukaTopsl JOCTHKEHHUSI KOMIIETEHITH
KOMIIETEHIINU
TEHIUU
OIIK-2 Crnocoben npumeHnsTh cooT- | 3-OIIK-2 3HaTh: OCHOBHbIE MaTEMaTHYECKHUE MPUJIOKEHUS U
BETCTBYIOIINH ¢u3uko- | pusnueckre 3aKOHbI, SBICHHUS U MPOLECCHI, HA KOTOPBIX OCHO-
MaTeMaTHYeCKUi  ammapar, | BaHbl PUHIMIIEI JEHCTBUS 00BbEKTOB MPO(EeCCHOHAIBHON aesi-
METO/bl aHaju3a M MOJENH- | TEBHOCTH, a TaKXKe annapar TeOPEeTHYECKOro M IKCIEPUMEH-
pOBaHMsI, TEOPETUYECKOTO M | TAJILHOTO MCCIIEIOBAHUS
sKcnepuMeHTanbHoro uccie- | Y-OIIK-2 YMeTs: npuMeHATh OCHOBHBIE 3aKOHBI MaTE€MAaTHKH,
JIOBaHUSI TP PEIICHUH TPO- | GU3NKKA U TEXHUYECKUX HAYK IPU MOJICIIMPOBAHUH TEXHOIOTH-
(beccroHaIbHBIX 3aa4 YEeCKHX MPOLIECCOB
B-OIIK-2 BnaaeTrh: MaTeMaTHYeCKUM amrmapaToM, METOJAaMHu
TEOPETUYECKOI0 M HKCIEPUMEHTAIBHOTO HCCIEAO0BAaHUS MpU
pemeHnn mpoeCCHOHATTBHBIX 33124
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
CHHTE3 WH(POPMAIINH, TTOTydeHHON U3 pa3HBIX HCTOYHHKOB
B-VK-1 Bnaners: Mmetogamu noucka, coopa u o0paboTKH, KpH-
THYECKOTO aHaIM3a M CHHTe3a MH(OpMAaIUU,; METOIUKON CH-
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
NESTEIbHOCTH CTY/ICHTOB 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 IPeoOpa30BaTeIbHbIX
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 aKk. 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-OIK-2, Y-OIIK-2 , B-OI1K-2
' 3-YK-1, V-VYK-1, B-YK-1
TeOMETpUs
3. KomriekcHbie
qucia
3 Paznen 2 KonrtpomnsHas pabora 2
Tewmsr: 3amanue 1
1. BBeneHue B Ma- KonrponsHas pabora 3
TEMaTUYECKUI aHa-
3 3-OI1K-2, Y-OIIK-2 , B-OIIK-2
2. Juddepenmu- | 3-YK-1, V-VK-1, B-VK-1
aJTbHOE UCYHCIICHHE
GyHKIIMM ~ OJHOM
MepEMEHHOMN
4 Paznen 3 3ananue 2
Tewmsr: KonTponbhas padota 4
1. ®ynkuMu MHOTHX Konnoxsuym 2
MEPEMEHHBIX 3-0OIIK-2, YV-OIIK-2 , B-OIIK-2
2.Heonpenenennsie | 3-YK-1, V-VK-1, B-YK-1
U OmIpeleseHHbIE
WHTETpaJibl
5 Paznen 4 Jlomaminee 3amanue 2
TeMbr: 3-OIIK-2, V-OIIK-2 , B-OIIK-2 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-2, V-OIIK-2 , B-OIIK-2 Bormpocs! k sx3ameny 1

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

7 | Dk3ameH 2 3-0OI1K-2, V-OIIK-2 , B-OIIK-2 Bormpocs! k 3x3ameny 2

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

Bonpocbl BXOAHOT0 KOHTPOJIS
[ToHsATHS MeauaHbl, OMCCEKTPUCHI, BEICOTHI TPEYTOJIbHUKA.
CaoiicTBa paBHOOEPEHHOIO TPEYroJIbHUKA.
CooTHo1IEHN MEX 1y CTOPOHAMU U YIJIaMU IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Brruncnenue mwionaay TpeyroibHUKa.
KBanpat, mpsMOyrosibHUK, HapaienorpaMm, pomMo, Tpamenus. Mx cBoiicTBa, (pOpMyIbI III0-
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. Gopmysnsl MIomazge X NOBEpXHOCTEH 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 (QYHKIIMH.

14. Pemenue TPUrOHOMETPHYECKHX ypaBHeHui Buaa SiN X=a, COSX=a, tgx=a.

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

IIpumepHBbIi BApHAHT KOHTPOJbHOM padoTsl 1 (KP1)

1. Haiitu pemenue cucremsl MeTogoM Kpamepa:
—Xx1+2x,+ x3=5
2x1 —3x, +3x3 =1

Xy —5x3 = -9

2. Ilo koopHATAM TOYEK A(4,6,3), B(—5,2,6), C(4,—4,—3) HaWTH:

a) JuMHy BekTopa d = 4CB — AC,

- -

0) ckasipHOE TIpou3BeieHne BeKTopoB AB u AC.

3. JlaHbI BEKTOPBI 522?—3}“2, 62 j+4|2 , C=5i +2 T—SE :
Heob0xoaumo:

a) BEMHCIINTH CMEIIAHHOE TIPOM3BENECHNE BEKTOPOB d, b, C,

0) IIoImaas nNapaIenorpaMma, HOCTPOEHHOTO Ha BEKTOpax d, b.

IIpumepnbiii Bapuant gomamunero 3aganus 1 (J131)
|. Jlanbl KoOpiMHATHI BepIIUH TpeyroibHuka ABC
A(1,3), B(-3,-6), C(0,8).

Haitu:




1) nnuny cropons! AB;

2) ypaBHenus ctopoH AB u BC, ux yriossie K03 PUITUEHTHI;
3) ypaBHeHue meauansl AE;

4) ypaBHeHuUe U JIHHY BbICOTHI CD;

I1. TlocTpouTh KpUBYIO:

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,

Bonpocsl kotokBuyma 1 (Kial)
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 (Brraucnenne o0paTHOI MaTpHIIBI).
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. Omnpenenenuie paBHBIX BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB.
12. JluneitHple onepayy HaJl BEKTOPAMH.
13. TIpoekmus BekTopa Ha ock. Teopema (O MpOEKITUU 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. Hamnpasinstolye KOCUHYCBl BEKTOPa, UX OCHOBHOE CBOICTBO.
18. Paznoxxenue BekTopa 1o 6asmucy.
19. Omnpenenenne CKaISIPHOTO MPOU3BENECHHS BEKTOPOB, €T0 CBOKCTBA.
20. Teopema (BripaxxeHne CKaIIPHOTO MPOU3BEICHHS Yepe3 KOOPIUHATHI BEKTOPOB).
21. OnpeneneHre BEKTOPHOTO POU3BEICHUS BEKTOPOB, €0 CBOWCTBA.
22. Teopema (BrIpakeHre BEKTOPHOTO IPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB).
23. OmnpezeneHre CMEIIAHHOTO MPOU3BEIEHHS BEKTOPOB, €0 CBONCTBA.
24. Teopema (BroIpaxkeHre CMENIaHHOTO NMPOU3BEICHHS Yepe3 KOOPIMHATHI BEKTOPOB).
25. IlpsmoyrosibHas U MOJIpHAast CUCTEMbI KOOpAMHAT. POPMYIIbI Tepexo/ia U3 OJHOH B IPYTryIo.
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 KO3 PHUITIEHTOM.
29. OO6miee ypaBHEHHE MIPSMOI Ha TUIOCKOCTH.



30. YpaBHeHUe NpsIMOI HA TUIOCKOCTH, MTPOXOASIICH Yepe3 2 TOUKH.

31. YpaBHeHuUe MpsMOH B «OTPE3KaX».

32. Yron Mexay AByMs NPSMBIMU Ha IJIOCKOCTH.

33. YcioBus napaieabHOCTH IPSAMBIX Ha IJIOCKOCTH. Y CIIOBHSI IEPIEHIUKYIIPHOCTH MIPSIMBIX HA
IUIOCKOCTH.

34. PaccTosiHME OT TOYKHU A0 MPSMOHN Ha MIOCKOCTH.

35. OxkpyxHocTb. Dmurc. ['unepbona. [lapaboma.

36. Oomiee ypaBHEHHE MIJIOCKOCTH.

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

38. YpaBHeHHE MIOCKOCTH, IPOXOAIIEH yepe3 3 1aHHbIE TOUKH.

39. VYpaBHEHHE MJIOCKOCTU «B OTPE3KAX».

40. Yroa Mexay IUIOCKOCTSIMM, YCJIOBUS NApajlIeIbHOCTH M MEPNEHIUKYISIPHOCTH JIBYX IIOCKO-
cTel.

41. PaccTosiHHE OT TOYKH JI0 MJIOCKOCTH.

42. OOmue ypaBHEHUS MPSMON B IPOCTPAHCTBE.

43. KanoHunueckue ypaBHEHHUs NMPSIMOM B IIPOCTPAHCTBE.

44. VYpaBHeHHE IPSIMOH, IPOXOASILEH Yepe3 2 TOUKH.

45. Tlapamerpuyeckue ypaBHEHHs MIPSIMOI B IPOCTPAHCTBE.

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

47. PaBHbIe KOMIUIEKCHBIE YHCIIA, B3AUMHO CONPSKEHHbIE 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 KOMIJICKCHBIX YHCET B CTEMEHb.

54. U3BnedeHue KOpHs KOMIUIEKCHOTO YHCIIA.

IIpumepHBI BADHAHT KOHTPOJILHOK padoTsl 2 (KP2)

2 . 3
1. lim 2X- 2940 -y gy PXTAAX
x>2 x°+3x-10 x>0 X —3X+2
—4 X H
: . 1g3x—sin3x
3. lim (A) : 4. im 2 :
x—o0\ 142X x—0 2x2
3apanme 1 (3a1)
Boryunts:
Tabnuira mpon3BOIHBIX
1.(c) =0, 2.(x™) = nx"1,
.1 1y 1
3' al——_' 4’. - = -,
) 2\x (x) x2
5.(a) =a*Ina, 6.(e*) = e*,
, .1
7.(log, x) =g 8.(Inx) =2

9.(sinx)’ = cosx, 10. (cosx) = -sinx,



1. Hatitn y' :

2. Haiitn y' 51 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

IIpumepHbIii BApUAHT KOHTPOJIbHOI padorsl 3 (KP3)

sinx

= , = t 2x
Y=oy y = arctg(e®)

Bonpocsl BEIXOAHOT0 KOHTPOJIs (3K3aMeHa 1cemecTpa)

1. Ilpenen pynkuuu npu x = a. ['eoMeTpruuecKuil CMbICI ONPEAETICHHUS.

2. OHOCTOPOHHHWE TPEAETBI: MPEell ciieBa U mpenen cnpasa GyHkun. 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.

. CpoiicTBa 6eCKOHEYHO MaJbIX (PyHKITUH (7 CBOMCTB).

. 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 (DYHKIIHN).
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 nmponsBoaHoi. Ee reomerpudecknii u pU3HIECKUii CMBICI.

14. CsaoiicTBa NpOU3BOAHBIX (4 CBOICTBA).

15.  Onpenenenue cnoxHo ¢pyakiuu. Teopema (IIponsBogHas cnoxxHoi QyHKIINN).

16. Tabnuia mpou3BOIHBIX.



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

18. IIpousBoaHbIE BBICIIUX MOPSIKOB (DYHKIIMU OJTHOM MMEPEMEHHOM.

19. Onpenenenue nuddepennuana GyHkuu, guddepeHirana He3aBUCUMON IIEPEMEHHOM.
20. IIpaBuno Jlonwurans.

21. Teopema (IIpu3Hak MOHOTOHHOCTHU (DYHKIIHH).

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

23. Teopema (Heobxomumoe ycioBue dKCTpeMyMa QyHKITIH ).

24. CrauuoHapHbBIE TOUYKH, KpUTUYECKHE TOUYKH | pona.

25. Teopema-1 ([Jocrarounoe ycioBue 3KCTpeMyMa (QyHKIIHH).

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

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

3ananue 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, 10

ff(ax)dx = %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 yactHbIe TpOM3BOIHBIC |-T0 MOpsIKa QYHKINU:

y = 4x3y% — 2x%y — 5.

Haiitu unrerpansi:

1 f—dx Z)famgxdx, S)f(x— 1) e*dx.

Boerauciaute OHpe,Z[eJIeHHLIﬁ HUHTCIrpal:

1.
2.

X.
2
1 X
Bonpocsl kostokBuyma 2 (Kiu2)
Onpenenenns QyHKIUN 2-X TIEPEMEHHBIX, 3-X IEPEMEHHBIX U HECKOJIBKHUX MIEPEMEHHBIX.

0 -OKpPECTHOCTh TOYKM Ha riockocTu. [Ipenen ¢yHkumm 2-x mepeMeHHBIX. | 'eoMeTpudeckuit

cMbICH npezaena GyHKIUU 2-X IePEeMEHHBIX.

No ok w

© oo N A~ DN R

N S S SE R T
P wbdE o

0 -OKpECTHOCTh TOUKHU B IIpocTpaHcTBe. [Ipenen Gpynkunu 3-x nepeMeHHbIX.
HenpepbiBHOCTh PYHKIIMIT MHOTHX NEpeMEeHHbIX. TOUKH pa3pbIBa.

YacTHble npUpalleHus, MoJHOE NpupaleHne GyHKIUN 2-X MepeMEHHBIX.
Onpenenenys YaCTHBIX MPOU3BOJHBIX 1-ro mopsaaka GyHKIUU 2-X TEPEMEHHbIX.
Onpenenenns YaCTHBIX MPOU3BOIHBIX BBICIINX MOPSIIKOB (PYHKUINHU 2-X TIEPEMEHHBIX.

Omnpenenenue nepBooOpa3HON U HEOTIPEIETIEHHOTO HHTErpaa.
I'eomeTpuueckuii CMBICT HEONIPEIEIEHHOIO UHTETpaIa.
Tabnuua uaTerpanos.
CBolicTBa MHTETPAJIOB.
MeTto/1 3aMeHBI IEPEMEHHBIX JUUIs1 HEONIPEIEIEHHOTO UHTErpajia
MeTto MHTErprpOBaHHE 110 YaCTSAM JJIsl HEONIPEAEIEHHOTO HHTErpaa.
Omnpenenenne parmoHATBHOW IPOOH, TPABMIIHHONM PAIlMOHAIIBHON JIPOOH.
Onpenenenye U HTHTETPUPOBAHKE MPOCTEHIINX PALIMOHAIBHBIX JPOOEH.
WuTerpupoBanne paioHaIbHBIX ApobOeii o01ero Bujaa.
Omnpenenenne onpeAeaIeHHOro HHTErpaa.
CBolicTBa ONpeAEIEHHOT0 HHTErpaa.
®opmyna HetoTona-JleitOnuma.
MeTto/1 3aMeHBl IEPEMEHHBIX JUIsl ONIPEIETIEHHOIO UHTErpala.
Brruucnienue miomaaei miockux Guryp ¢ moMouibo onpeaeeHHOro HHTerpaa.

IIpumepHblii BapuanT qomamHero 3aganus 2 ([132)



2 3x

1. BbrunucanTh MOBTOPHBIM HHTErpal _[dX J (3x—4)dy.

1 x
x=-1x=1,
2. BoIUHCIIUTD IBOWHOI HHTETPaI ”xz ydxdy, D:
b y=0, y=3.
5. Boraucnuts miomas GUrypel, orpaHi4eHHON JUHUAME Y = G ,y=-4.

IIpumepHbIii BApUAHT KOHTPOJIBLHOI 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)

1. Ompenenenue IBOHHOTO UHTETpaa.
2. CBoiicTBa ABOMHOTO MHTETpaJIA.
3. Beruncnenue MBOHHOTO MHTErpaia B MPSMOYTOIBHBIX KOOPIUHATAX.
4. BrerunciieHue IBOWHOTO HHTETPajia B MOJSPHBIX KOOPIUHATAX.
5. IlpunoxxeHue ABOMHOIrO MHTETpaa.
6. Onpenenenne qudhepeHINaTLHOTO YpaBHEHUS -0 MopsiIKa.
7. Onpenenenue o0OIIET0 U YaCTHOTO peieHus auddepeHuanbHOro ypaBHeHus 1-ro nmopsaka.
8. 3anmaya Komm nns nuddepenmanbHoro ypaBHeHus 1-ro nopsaka.
9. Iuddepenunanbaple ypaBHEHHs 1-TO HOpsSAKa ¢ pa3feNaiOUMUCI IEPEMEHHBIMUA U UX pellie-
HUE.
10. Jluneiinsle nuddepeHnnanbupie ypaBHeHH |-ro mopsijaka.
11. Meron bepuynnu pemenust JIAY 1-ro nopsizika.
12.  Ompenenenue qudepeHaIb-HOT0 YpaBHEHUS 2-TO MOPSIKA.
13. Omnpenenenne oOIIET0 ¥ YaCTHOTO pemeHus Tu(PepeHITHaTBHOTO ypaBHEHUS 2-T0 MOPSIKA.
14. 3apava Komm mmns muddepeHIanbsHOro ypaBHEHUs 2-T0 TIOPSIIKA.
15.JInucpepentmanbabie ypaBHEHHSI, JOIMYCKAIONTUE TIOHWKEHHIE MTOPSIKA.
I kaabl oeHKH 00pa30BaATEJIbHBIX J10CTHKEHU I
Kon Bun Kpurepun Banier Makcu-
OLIEHOYHOTO MaJTbHBIN
CpeacTBa 6amn -
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% 3amanui 9-15
Brimoneno npaBmiibHO MeHee 60% 0
131 Homamaee | Beimmonneno npaBmibHO 60% 1 Goee 1 Gamn 3a
3ananue 1 10% 3ananuit 6-10
Brinonneno npasuibHo MeHee 60% 0




1132

Jomarmiaee
3ajaHue 2

Brinmonneno npasunbHo 60% 1 Goee

1 Oas 3a
10% 3aganuii

Brinonneno npasuiibHO MeHee 60%

0

30l
312

3amaunue 1
3aganue 2

Brinonneno npasunbHo 60% u Gosee

1 Oas 3a
10% 3aganuii

Brimonaeno npaBuiibHO MeHee 60%

0

6-10

Knl
Kn2

Komnoksuym 1
Komnoksuym 2

- T1yOOKO€ M MPOYHOE YCBOEHHUE MPOrpaMM-
HOT'0 MaTepuasa,

- TIOJIHBIE, MOCJeNI0BaTeNIbHbIE, TPAMOTHbBIE U
JIOTUYECKU U3J1araeMbl€ OTBETHI,

- cBOOO/IHO CIIPaBIISIIOIIMECS C MOCTaBICHHBI-
MU 33/1a4aMi, 3HaHUSI MaTepHaa.

18-20
OaJUIOB

- 3HaHHE MTPOTrPaMMHOTO MaTepHaa,
- TPaMOTHO€ M3JI0KEeHHE, 0€3 CYIIEeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC,

- MPaBWIbHOE NPUMEHEHUE TEOPETUUECKUX
3HAHWH.

15-18
OayIoB

- YCBOEHHE OCHOBHOTO MaTepHasa,

- IPH OTBETE JIOMYCKAIOTCSI HETOYHOCTH,

- TpH OTBETC HEIOCTATOYHO IPABUIHHBIC
(hopMyIHpOBKH,

- HapyIIEHUE MOCIIEeOBATEILHOCTH B U3JIOXKE-
HUY NIPOTPAMMHOT0 MaTepUaa.

12 -14
OaJu10B

- HC3HAHUEC IIPOTpaMMHOI'0 MaTc€pualia,
- IIpHU OTBCTC BO3ZHUKAIOT OIIUOKH.

0 oautoB

12-20

Ol
92

Ox3ameH 1
DK3ameH 2

- IIyOOKOe M NMPOYHOE YCBOEHHE IMPOrpamm-
HOTO MaTepuaia,

- TIOJHbIE, MOCJIeA0BaTeNIbHbIE, I'PAMOTHBIE U
JIOTUYECKH U3J1araeMble OTBETHI,

- CBOOOJIHO CIIPABIISIOIIMECS C MMOCTABJICHHBI-
MU 3aJ]JauaMi, 3HaHUsl MaTepuaa.

26 - 30
Oaju10B

- 3HaHHUE IPOTPaMMHOI0 MaTepuaa,
- TPaMOTHO€ M3JI0KEeHHE, 0€3 CYIIEeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BOIPOC,

- TpPaBUJIBbHOE TPHUMEHEHHUE TEOPETUUYECKUX
3HAHUH.

22 -25
0aJUIOB

- YCBOGHHE OCHOBHOT'O MaTepHala,

- IPY OTBETE JIOMYCKAIOTCSI HETOYHOCTH,

- NpH OTBETE HEJOCTATOYHO TIPABHIbHBIC
(OopMyITHPOBKH,

- HapyIIeHUE TOCIIeIOBATEIBHOCTH B U3JI0XKe-
HUH IPOTrPaMMHOT0 MaTepuaa.

18-21
OaJuI0B

- He3HaHHE MMPOrPaMMHOI0 MaTepuana,
- IIPY OTBETE BO3HUKAIOT OITHMOKH.

0 oayutoB

18-30

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:

OueHka
(ECTS)

Ouenka 1o 4-x 0anpHOU
LIKaJIe

Cymma OamnnoB




90 - 100 5 (oTn4HO) A

85-89 4 (xopormo) B
75 -84 C

7074 D

65— 69 3 (yIOBJIIETBOPHUTEIHHO)

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

YueOHO-MeTOAM4YeCKOEe U MH(POPMALIMOHHOE o0ecriedyeHue y4eOHOM quCIu-
IJIMHBI
OcHoBHas JuTepaTypa
1. Camiumos, P. b. Marematuka J1si CTyJIEHTOB CTPOUTEIBHBIX U TEXHUYECKUX CHEIUATbHOCTEH:
yaueOHnoe nocooue / P. b. CanmumoB. — Cankr-IlerepOypr: Jlans, 2018. — 364 c. Pexxum nocrtyma:
https://e.lanbook.com/reader/book/107956/#8
2. bepman, I'. H. COopHuK 3a7a4 1o Kypcy MaTeMaTHUeCKOro aHanu3a: yaeonoe nmocodbue / I'. H.

bepman. — 9-¢ m3a., crep. — Cankr-lIlerepOypr: Jlamp, 2020. — 492 c. Pexum nocryna:
https://e.lanbook.com/reader/book/126705/#9
JlomostHuTEIBHAS

3. Bopo6GreBa, E. B. Maremaruka. OnopHble KOHCIEKTHI M MPAKTUYECKHE 3aHITHS ISl CTYIEHTOB
WHXCHEPHBIX CHeluranbHoCcTel: yueOHoe mocodue ans By30B / E. B. Bopo6seBa, E. H. CrpatunaroBa. —
Cankr-IlerepOypr: Jlanp, 2021. — 164 c. Pexxum noctymna: https://e.lanbook.com/reader/book/156393/#1

4. Hazaposa, T. M. luddepenunansasie ypaBHeHus: yueonoe nocodue / T. M. Hazaposa, 1. M. I1y-
neies, B. B. Xa6n0B. — HoBocubupck: HI'TY, 2017. — 100 c. Pexum nocryna:
https://e.lanbook.com/reader/book/118318/#4

IIporpammuoe obecneuenne u UurepHer-pecypcsl
[Iporniecc peanuszanuu oOpa3oBaTENbHON MPOrpaMMbl B COOTBETCTBUM ¢ TpeboBanusmu OI'OC

BO o0ecrieuen HEOOXOAMMBIM KOMIUIEKTOM JIMIICH3UOHHOTO TporpamMmMHOro odecrieueHus «Wordy,
«Power Paint» Bepcun Office 2010.

MarepuajbHO-TeXHUYECKOE o0ecredyeHrue Y4eOHOH TUCHMITUHbI

JlekIMOHHBIE 3aHATUS TPOBOATCA B yueOHoM ayautopun Nel.

OGopynoBaHue:

ABTOMaTH3MpPOBAaHHOE paboyuee MECTO MPEeroIaBaTes

ITK — 1 mr.: npoueccop — AMD Athlon X2-3800 2,0r[ 11, onepaTuBHas namsth - 4I°0

Kononku Sven — 2 mr., Yeunurens Sven - 1 wr., [Ipoektop mynstumenniinsiii CasioXJ-VI-E —
1 wt., Oxpan mynbTuMeaniiHeiid Dinon Manuai 300x400 — 1 mt.

JIuueH3noHHOe W CBOOOJHOE NPOrpaMMHOE oOecreyeHne oOlero U MpodecCHOHATBHOTO
HaszHaueHus:: MS Windows, MS Office Professional, Kaspersky Security

[TpakTHyeckue 3aHATHS IPOBOAATCS B yueOHOH ayauTopun Ne.426.

KommuiekT MmynbTuMeuitHoro o60pyaoBanus (IpoekTop, FKpaH, kommetorep, UBII, kononkm)

Momnwutop JIOC, TIpoekrop Casio, Komouku Sven, Dxpan Lumien, IIpomeccop AMD Athlon
(tm)11 X2 215 Processor 2.70 GHz, OneparuBHas mamsts 41°6.

JlutieH3noHHOe W CBOOOJHOE MpOTpaMMHOE oOecredeHue oOmmero u MpodecCHOHATBHOTO
HasHadeHus: MS Windows, MS Office Professional, Kaspersky Security.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUH JJIsl CTY/ICHTOB
1. Yka3zanus U1s IpOCTyIMBaHUs JIEKIUI
[lepen HauanoM 3aHATHH BHMUMATEIBHO O3HAKOMMTBHCS C YUYEOHBIM IUIAHOM INPOBEICHUS JICKLUH U


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

CIIMCKOM PEKOMEHI0BAaHHOM JIUTEPATYPBHI.

[lepen mocemieHreM o4epeHON JIEKIMM OCBEXUTh B MAMATH OCHOBHbBIC KOHLEHIMH MPOUIEHHOTO
panee marepuaina. [loqroToBUTh npu HEOOXOIUMOCTH BOIIPOCH! Ipenojasarento. He Hano omacarkcs, uTo
BOIIPOCHI MOT'YT OBITh ITPOCTBIMH.

Ha nexuuu ocHOBHOE BHUMaHHUE ClelyeT YAEIATh He (hopMyaaM U MaTeMAaTUYECKUM BBIKJIA/IKAM, a
COJIEP’KaHUIO N3Y4aeMbIX BOIIPOCOB, OIIPEIEICHUAM U IOCTAHOBKAM 33]1a4.

B nponecce uzydeHus JIEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTHM 4acTO BO3BpAIAThCs K
OCHOBHBIM MOHATHUSM M METOAAM pEIIeHUs 3a7ad (3eCh BO3MOXKEH BBIOOPOYHBIN KOHTPOJb 3HAHHWH CTY-
JICHTOB).

KenarenpbHO KUCIIOJIB30BATh KOHCHEKTHI JEKLUH, B KOTOPBIX MCIIOJIB3YETCS IPUHATAs IpernoaaBare-
JeM cucteMa 0003HaueHuH.

Jlis Gonee mogpoOHOro U3y4eHUs Kypca clleAyeT paboTaTh ¢ PEKOMEHI0BaHHBIMM JINTEPATYPHBIMU
UCTOYHUKAMHU U BHOBB MOSIBJIIOLIMMUCSA UCTOUHUKAMHU.

2. Vka3aHus JUIsl y4acTUs B IPAKTUYECKUX 3aHATUAX

[lepen nmocemieHnEM yICHUTh TEMY MPAKTUYECKOTO 3aHATHS M CAMOCTOSTEIbHO U3YYUTh TEOpETUYE-
CKH€ BOIPOCHI.

[TosyunTs y npemnoaaBarens 3aaHye Ha BHIIOJHEHUE MTPAKTUUYECKOIO 3aJjaHusl, KaK IPaBUio 3TO pe-
HICHUE 3aJ]a4d M0 TPOWJCHHOMY JICKIIMOHHOMY Matepuaiy. Pemenue 3amaun oOpMUTh MHUCHMEHHO WIIH
BBINOJIHUTH C MCIIOJIb30BAaHUEM KOMIIBIOTEpA M MIPU HEOOXOIUMOCTH paclieyaTaTb U CIaTh MPENoIaBaTesto
Ha MPOBEPKY.

[lepen mocenieHUEM ySACHUTh TEMY MPAKTHUECKOTO 3aHATUS M CaMOCTOSITEIbHO M3YyYUTh TEOpeTHYe-
CKHE BOIIPOCHI.

B kon1e 3aHATHS TPH HEOOXOAMMOCTH BBISICHUTD Yy MIPETIOIaBaTeNsl HESICHBIE BOTIPOCHI.

OCHOBHBIE Pe3yJIbTaThl BHITOJHEHHUS PAa00THI HEOOXOAUMO pacledaTaTh.

3.YkazaHusi 17151 BRITIOJTHEHUS] CAMOCTOSITEIIbHON paboThI

[TonyunTs y npenojiaBarens 3ajaHle U CIIUCOK PEKOMEHIOBaHHOM JuTepaTypsl. M3yuenue reoperu-
YEeCKMX BOMNPOCOB CIIEAYeT MPOBOJUTH MO BO3MOXHOCTH CaMOCTOSITENbHO, HO MPU 3aTPYAHEHUSX 00pa-
1aThCA K NPENOIAaBaTENIO.

[ToaroToBUTH MUCBMEHHBIN OTUYET O MPOJIeNaHHOI padoTe.

[Tpy BbINOAHEHUH (POHTAIBHBIX 33JaHUI MO YCMOTPEHHIO IpernojaBaTenss paboTa MOXKET ObITh
olleHeHa 0e3 MUCHbMEHHOr0 OTYEeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPU YCIIOBUHM aKTUBHOU
CaMOCTOSITENIbHOM pabOTHI.

[ToAroToBUTE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeToan4yeckue peKOMEHIAUN AJIsl NpenojaaBarTeaen

1. Yka3anust st npoBeIeHUS JIEKINI

Ha nmepBoif BBOAHOM NEKIIMU caenaTh 00muil 0630p CoepkaHus Kypca U OTMETHTh HOBBIE METOJIbI U
MOJIXO/IBI K PEIICHHUI0 3a/a4, PACCMAaTPUBAEMBIX B Kypce, TOBECTH JI0 CTY/IEHTOB TpeOoBaHMs Kadeapsl, OT-
BETUTH HA BOIIPOCHI.

[Ipu moATrOTOBKE K JEKIIMOHHBIM 3aHATUSM HEOOXOIUMO MPOIyMaTh IIJIaH €ro MPOBEACHHUS, COIEepKa-
HUE BCTYMUTEIbHON, OCHOBHOM M 3aKJIFOUUTEILHON YaCTH JIEKIIMH, 03HAKOMUTHCSI C HOBHHKAMHU y4eOHOM U
METOJMYECKON JUTEPaTyphl, MYyOJUKAIUIMHA TEPUOJIMYECKON IeYaTH MO TEeME JIEKIIMOHHOTO 3aHSTHS.
YTOYHUTH IUIAH MPOBEACHUS CEMHUHAPCKOTO 3aHATHS MO Teme JeKIuu. llepen n3noxeHneMm TEeKyIero Jek-
[MOHHOTO MaTepuajia HallOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBIX Ha MpeaplIymux Jekiusax. C 3Toi
ENbIO 337aTh HECKOJIBKO BOMIPOCOB aAYAUTOPHH U OCYIIECTBUTH BEIOOPOYHBIN KOHTPOJIb 3HAHUS CTYIEHTOB.

B xoze nexknnoHHOTO 3aHATHS MpernojaBaTellb MOJKEH Ha3BaTh TeMY, ydeOHbIE BOMPOCHI, O3HAKO-

MHUTh CTYJIEHTOB C MIEPEYHEM OCHOBHOW U JONOJHUTEIBHOM JUTEPATYpPBl IO TEME 3aHATHs. PackpbiBas co-
JepKaHue Y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHE CTYJICHTOB Ha OCHOBHBIX KaTETOPHSX, SIBICHUIX



U TpoIieccax, 0COOCHHOCTAX UX MPOTEKaHUsl. PacKpbIBaTh CYIIHOCTh U COJEP’KAaHHE PA3IMYHBIX TOYEK 3pe-
HUS U HAYYHBIX IIOJXO/I0B K OOBSCHEHMIO T€X WJIM UHBIX SBJICHUIN U IIPOLIECCOB.

Crnenyer apryMeHTHPOBaHO 00OCHOBAaTh COOCTBEHHYIO MO3UIMIO IO CIIOPHBIM TEOPETUYECKUM BO-
npocaMm. [IpuBoauTh npumepsl. 3aAaBaTh M0 XO4y M3JI0KEHUS JIEKIIMOHHOIO MaTepuala pUTOPUUYECKUE BO-
IPOCHl M CaMOMYy JlaBaThb Ha HUX OTBET. DTO CIIOCOOCTBYET AaKTHUBU3ALMU MBICIUTEIbHON AEATEIbHOCTH
CTY/ICHTOB, MOBBILIICHUIO UX BHUMAaHHUS M MHTEpeca K MaTepuaiy JICKIIUH, ee coep:xkanuio. [IpenonaBarens
JIOJDKEH PYKOBOJUTH pabOTOM CTYIEHTOB MO KOHCIIEKTUPOBAHHIO JICKIIMOHHOTO MaTepuaia, MoJ4epKUBATh
HEOO0XOIMMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOXEHUN M3y4aeMOW TeMBbl, 0CO00 BBIACIS, KaTe-
rOpHaJIbHBIN anmnapat. B 3aKiI0unTeTIbHON YaCTH JIEKIIMKA HEOOX0IMMO C(OPMYIHPOBAThH OOIIKE BBIBOAKI 110
TEMe, PACKPHIBAIOIINE CO/IEP’)KaHNE BCEX BOIIPOCOB, MMOCTABICHHBIX B JIEKIUU. OOBIABUTH IJIaH OYEPEITHOTO
IPAaKTUYECKOI'0 3aHATHSA, 1aTh KPaTKUEe PEKOMEHAlMHU T10 IIOJrOTOBKE CTYAECHTOB K CEMHUHApY.

Ha nocnenneit nekuuu yaeiauTs Bpemst Uist 0030pa Hanbosiee BaXKHbIX MMOJ0KEHNUH, pACCMOTPEHHBIX B
Kypce.

2. Yka3aHus Ui IPOBEICHUS NMPAKTUUECKUX 3aHATHIH

[ToaroTOBUTH TEOPETHUECKUE BOMPOCH HITH 33/1a4H, KOTOPbIE JJOJKHBI BBITIOJHUTH CTYICHTHI BOBPEMSI
NPaKTUYECKOTO 3aHATHs. [10rOTOBUTH CIHMCOK JIMTEPATYpPHBIX MCTOYHHKOB, HEOOXOIUMBIX JIJIsI BHITIOJIHE-
HUS 33J]aHUSI U KOTOPBIE CTYJCHTHI MOTYT MOJYYHTh B OMONMMOTeKe HHCTUTYTA. [l0ATOTOBUTH MepeyeHb MH-
TEPHET-PECYPCOB, KOTOPHIE TOMOTYT B BBIIIOJIHEHUH NPAKTUIECKOTO 3ananHus. [locie momyueHus: oT4er BbI-
HOJIHUTB MPOBEPKY U Ha CIEAYIOIIEM MPAKTUUYECKOM 3aHATUHM pa3o0paTh JOMYILIEHHbIE OMIMOKU M MOJICKa-
3aTh, KaK X HEOOXOJUMO YCTPAHUTb.

YeTko 0003HAUUTh TEMY 3aHATUS.

OO6cyuTh OCHOBHBIE TIOHSATHS, CBA3aHHBIE C TEMOM.

B nporecce pemienus 3a1a4 BECTH JUCKYCCHIO CO CTYJ€HTaMHU O MPABHIIBHOCTH MPUMEHEHUS Teope-
TUYECKHUX 3HAHUM.

OTmeyarthb CTYJICHTOB, HauOOJIee AKTHBHO YYAaCTBYIOIIUX B PEHICHUH 33/1a4 U JUCKYCCHSX.

B KoHIIe MTPaKTUKH 33aTh ayJJUTOPUN HECKOIBKO KOHTPOJIBHBIX BOIIPOCOB

3.Vka3aHus 110 KOHTPOJIIO CAMOCTOSITENIbHONU PabOThI CTYAEHTOB

[To ycmoTpeHHIo mpenoaaBatelis 3aJaHie Ha CaMOCTOSITEIbHYIO PabOTy MOXKET ObITh WHIUBUAYaJIb-
HBIM WJIH (QPOHTATBHBIM.

[Tpy mcnonb30BaHUM MHAMBHUYaIbHBIX 33JaHUN TpeOOBaTh OT CTY/AEHTa NMUCBMEHHBIM OTYeT O Mpo-
JieTaHHOM paboTe.

[Tpn npumMeHeHnn (QPOHTANBHBIX 3a/IaHUI BECTH KOJUICKTUBHBIE OOCYXKICHHS CO CTYIEHTaMH OCHOB-
HBIX TEOPETHYECKHX TTOJ0KESHUH.

C 1enpio KOHTPOJIST KaUueCTBa BBITIOJIHEHUSI CAMOCTOSTENILHON paboThl TpeOOBaTh WHAMBHyaTbHbIC
OTYETHI (JOMYCTUMO BMECTO MMCEMEHHOTO OTYETa MPUMEHSTh HHANBHTyaTbHBIE KOHTPOJIBHBIE BOIIPOCHI).

[Tporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusmMu OC HUAY MUDU u yueOHbIM MI1aHOM
OCHOBHOM 00pa3zoBaTeIbHOM MporpaMMsbl 1o HanpasieHuto noArotoBku 13.03.01 TerosHepreTrka u Ten-

JIOTEXHHKA.
7
Pabouyro nporpaMmy cocTaBuil IOLEHT o —— bapanosckas JI.B.
P
Penenszent, mpodeccop (j A Yepuora H.M.

[Tporpamma omobpena Ha 3acemanun YMKH 13.03.01 TemmosHepretvka M TEIUIOTEXHUKA OT
15.11.2021 roama, npotokoa Ne2.

[Ipencenarens yueOHO-METOIUUECKONH KOMUCCHH % ~— Pa3yBaeB A.B.
C 2



