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He.]'[b O0CBOCHUA JUCHUITIIMHBI
Leas mpenogaBaHusi JMCHUILUIMHBI: MPHOOpPETEHUE CTYICHTaMU HEOOXOAMMOM MaTeMaTHYeCKOM

KYJIBTYpPbI ¥ 3HAHUH JIJIs1 UCTIOJIB30BAHMSI UX 110 CBOEH CIIeUaibHOCTH.

3agauu u3yyeHHMs JIMCUHMILIMHBI: B pe3yJbTaTe M3YyUeHUs Kypca CTYACHT JOJKEH YMETh pellaTh
Ha0Op CTaHAAPTHBIX 337a4, OPUEHTUPOBATHCS B MaTEMaTHUECKOM JINTEpPAaType, OTHOCSILENHCS K €ro Crelu-
aIbHOCTH, OLICHUBATh UH(GOPMAIUIO, INIAHUPOBATH U OCYILECTBISATH CBOIO JESATEIIBHOCTh C YYETOM pe3yiib-

TaTOB 3TOI0 aHaJiku3a.

Mecto qucunimiuabl B cTpykrype OOII BO
JluctumiinHe mpeiecTByeT odlieMaTreMaTudeckas oJIroToOBKa B o0beMe cpelHell o0rieoopa3oBa-

TEIBLHOH MIKOJIBI WIK KOJUIEIKA.
YcBoeHre AaHHOW NMUCHUIUIMHBI KaK TMPEIIISCTBYIOMICH HEOOXOIMMO TPU H3YYCHHH CIICTYIOITUX
JTUCIUTIINH: (DU3UKA, MEXaHUKA, TEOPETHUECKash MEXaHUKa, CIICIUaIbHbIC TIaBbl MATEMATHKU U .

Komnerenuuun oOy4arwmerocsi, popmupyembie B pe3yibTaTe OCBOCHHS JUCIH-

IJIMHBI

B niporiecce 0cBOCHUS TaHHOM JUCHIUILUIMHBI y CTYICHTA (POPMHUPYIOTCS CIICAYIONIHE KOMITCTCHITHH:
obmenpodeccuoHaIbHbIC

Kon
HanmenoBanue
KoMIIe- WNuaukaTopsl TOCTHKEHHUS] KOMITIETEHIIUU
TeHIHH KOMIIETEHITNH
OIlK-2 Cnocoben npumeHsTh cooT- | 3-OIIK-2 3HaTh: OCHOBHbIE MaTeMaTHUECKHUE MPUIIOKEHUS U
BETCTBYIOIIMM ¢u3uko- | pusnueckre 3aKOHBI, SBICHHUS U MPOLECCH], HA KOTOPBIX OCHO-
MaTEeMaTHYeCKUil  ammapar, | BaHbl IPUHLHUIIBI JEHCTBUS 00BEKTOB MpodeccCHnoHaNbHOM Jes-
METOJIbl aHaJu3a U MOJEIU- | TEIBHOCTH, a TaKXKe anmaparT TEOPETUYECKOrO0 U IKCIIEPUMEH-
pOBaHMsI, TEOPETUYECKOTO M | TAJIBHOTO UCCIEIOBAHUS
sKcriepuMenTanbHoro uccie- | Y-OIIK-2 Ymers: npuMeHsATh OCHOBHBIE 3aKOHBI MaTEMaTHKH,
JIOBaHUSI MPU pEIIEHUH Npo- | GU3UKU U TEXHUYECKHX HAYK MPU MOJEINPOBAHUH TEXHOJIOIH-
(eccruoHaIbHBIX 3a7a4 YEeCKHUX MPOLIECCOB
B-OIIK-2 Bnazners: MaTeMaTHMYECKHM amnmnapaTroM, METOJaMu
TEOPETUYECKOT0 M SKCIEPUMEHTAIbHOTO MCCIEI0BaHUs IpU
peneHnH mpoecCHOHAIbHBIX 331a4
YHHUBEpCAJIbHbIE
YK-1 Crnocoben ocymiectBisaTh no- | 3-YK-1 3Hare: Metoauku cb6opa u ob6paboTKu MHPOpMALNY;
UCK, KPUTHYECKUH aHaIW3 U | aKTyaJbHbIE POCCUMCKHE U 3apyOeKHbIE HCTOUHUKU UHPOpMa-
CHUHTe3 HH(OpPMalUHU, NpU- | IMU B chepe mpodecCHOHATBHON AEATeNbHOCTH; METOJA CH-
MEHATh CHCTEMHBI MOAXOJ | CTEMHOI'O aHaJIn3a
Ui pelieHus noctaBieHHbIX | Y-YK-1 YMmerb: npuMeHsATh METOJMKU TOUCKa, cOopa u oOpa-
3a1a4 00TKM HHPOpPMAINK; OCYIIECTBIATh KPUTUYECKUN aHaIu3 U
CHHTE3 HH(pOPMaIINH, TOTyYeHHON U3 pa3HbIX HCTOYHUKOB
B-YK-1 Bnagers: MmeTogamu moucka, coopa u o0paboTKH, KpH-
THYECKOT0 aHalIM3a M CHHTe3a MH(OpMaIUU;,; METOIUKON CcH-
CTEMHOTI'0 MTOJIX0JIa JJIsl PEHICHHsI IOCTaBJICHHbIX 33]a4

3anaqn BOCIIMTAHHUA, PC€AJIU3YCMbBIC B PaAMKaX OCBOCHUA TUCHHUIIINHBI
B nmponecce 0OCBOCHUA JaHHON JTUCUMILIMHEI PCAIM3YIOTCA CICAYIOIUC 3a/1a4 BOCITUTAHUA:

Co3nanne
. Hcnonb3oBanue BOCIUTATEIbHO-
Hanpasuie- yCJIOBHIA, . Bogiieuenune B pa3HOIJIAHOBYIO
ro NMOTeHuHaJIa y4eOHOoH TUCIH-
HHe/1eH ol0ecreunBa- BHEY4YeOHYIO 1eITeJIbHOCTh
IJIMHBI
0L X
IIpodeccuo- | popmuposa- Hcnonp3oBanue BocnurarenbHoro | 1.Opranusanust Hay4Ho-




HAJIbHOE U
TPyA0BOE
BOCIIMTaHHE

HUE KYJIbTYpbI
HCCIIE0Ba-
TEIBCKOHN U
WH)KEHEPHOU
JIEeITEILHOCTU
(B16)

MOTEHIMAajIa TUCIUIUIMH Tpodec-
CHOHAJIBHOTO MOJYJIS 1Sl popMHU-
POBaHUS MHKEHEPHOT'O MBIIIICHUS
U MH)KEHEPHOU KYyJIBTYpPBI 34 CUET
MPAKTUYECKHUX CTYIEHUYECKUX HC-
CJIEIOBAHUI COBPEMEHHBIX IPOU3-
BOJICTBEHHBIX CUCTEM; IIPOEKTHOM
JESTEIbHOCTH CTYJIEHTOB I10 pas-
paboTKe U ONTUMM3ALUU TEXHOJIO-
THYECKUX CHCTEM, CBI3aHHOMU C
peleHreM pealbHbIX IPOU3BOI-
CTBEHHBIX 33/1a4; IPOXOXKICHUS
4yepe3 pa3HOOOpa3Hble UTPOBBIE,
TBOpYECKHE, ecTuBANbHBIE (HOp-
MBI, TpEOYIOIIKE aHaI13a CI0MKHO-
ro o0beKTa, MOCTAHOBKH OTHOCH-
TEJIbHO HEro npeodpazoBaTeIbHbIX
3a/1a4 JUIsl UX ONTHMAJIbHOIO pe-
LICHUSI.

MIPAKTUYECKUX KOH(epeHIni 1
BCTpEY C BEAYLUIUMU CHELUATIN-
CTaMU MPEANPUITHA TOpoja U Be-
TepaHaMU aTOMHOM OTPacCIIH.

2. Opranu3zaius 1 NpoBeJICHUE
MPEAMETHBIX OJIUMITHA/ U y4acTHE
B KOHKYypcax npodeccHOHaIbLHOTO
MacTepcTBa.

3.Y4acTHe B €KErogHbIX aKIHUIX
CTYJICHYECKHX CTPOUTEIIbHBIX OT-
pAIIOB

CTpykTypa u coaepkaHue y4eOHOM TMCIUTIIHHBI
JucnuninHa mpenojaercs CTyAeHTaM B 1-M U 2-M cemecTpax
coctaBiseT 10 3aueTHble eqUHULBI, 360 aK. 4acoB.

Kanenaapublid mian

. OOmast TpyA10€MKOCTh JAUCHUILITMHBI

Buabl yueOHoii 1eATeIbHOCTH
Ne
P (B yacax) Makcu
Ne cu-
AT 2 = ATTe- | b
3 HaumenoBanue pa3jaeina = i cTanus N
bi | ¢ (TeMBbl) TUCHUTIITUHBI S E %‘ § @) paszena HbIH
e | M S g = = & (dopma) 0asn
Bl =2 = = g | © P 3a
b S =
= =" pazaen
a = =
1 cemecTp
1 | 1-3 | Jluneiinas anredpa 90 | 16/4 - 16/6 | 58 KP1 40
AHanuTHuyecKkas reoMeTpHus J31
KommnekcHele uncna Kl
2 | 4-5 | BBenenne B MaTemaruueckuii ana- | 90 | 16/4 16/6 | 58 KP2 30
I3 3nl
HuddepenunanbHoe  UCUHUCICHHE KP3
(GyHKIIMK OJTHON MepeMEHHOM
Buj npomMeKyTOUYHO# aTTecTAIINH 180/ | 32/8 32/12| 116 | Dk3amen 30
20
2 cemecTp
3 | 6-7 | OyHKIMKM MHOTUX TIEPEMEHHBIX 90 | 16/4 16/6 | 58 312 40
Heonpenenennsie u omnpeneneHHbIE KP4
MHTETPAJIbI K2
4 | 8-9 | KpaTHble HHTETPAJIBI 90 | 16/4 16/8 | 58 J132 30
OObikHOBeHHBIE  auddepeHnanb- KP5
HBIC YPaBHCHUS
Bua npoMeXyToOYHON aTTeCTAIIAH 180/ | 32/8 32/14| 116 | Dx3amen 30




2] | | |

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.
Marpuipl U aeictBus Hagx HUMH. OnpenenuTesd 2-To U 3-ro MOPSIKOB, UX
CBOWCTBA M BBIYMCIICHUE. MUHOpHI, anreOpandeckue nomnonHenus. OOpaTHas
MaTpula, ee BbluucieHue. IloHsATHe cucTeMbl JUHEHHBIX anreOpanyecKux
ypaBHeHuii (CJIAY). Matpuunas 3anuck CJIAY. Matpuusslii METOJ, METOL
Kpamepa.
Tema 2. AHaauTHYeCKasi reoMeTpHUs.
Omnpenenenne Bekropa. JIuHelHble onepauuu Haj BekTopamu. KoopauHatel
BekTopa. JlnmmHa BekTopa. Pasmokenue Bekropa mo 6asucy. Hampapnstomme
KOCUHYCBI BekTopa. [IeHCTBUS Haj BEKTOpaMH, 33JaHHBIMA KOOPIMHATaMH.
CkasiipHOE NMPOU3BEACHUE BEKTOPOB. YTOJI MEXAY BEKTOpamu. BekTopHoe U
CMEIIaHHOE IIPOMU3BEICHHS BEKTOPOB. YCIIOBHSA KOJUIMHEAPHOCTH, OpPTOro-
HaJIbHOCTU U KOMIIJIAHAPHOCTHU BEKTOPOB.
[TonsspHas cuctema koopAuHar. JleneHue OTpe3ka B JAHHOM OTHOLLIEHUH.
VYpaBHeHust npsamoi Ha 1uiockocTH. Kpuble 2-ro mopsiaka: OKpy»KHOCTb, 3JI-
aurc, runepbona, napabona. YpaBHEHHs IUIOCKOCTH. YPaBHEHUS INPSMBIX B
IIPOCTPAHCTBE.
Tema 3. KomniiekcHble yncia.
OmnpezneneHue KOMILIEKCHOTO Yncia. Anredpandeckas, TPUrOHOMETPUYECKast

" IMoKa3aTcCJibHaA (I)OpMLI KOMIIJICKCHOI'O 4HucJia. I[eﬁCTBHH HaJl KOMIIJICKCHBI-
MU YHCJIaMH.

16

1-6

Paznen 2
Tema 4. BBenenne B MaTeMaTHYeCKH aHAJIU3.
Onpenenenus npenena QyHkuuu. OJHOCTOPOHHHME Hpesensl. beckoHedHO
Oombire U OeckoHeuHO Maible (GyHKIUU. [lepBblil U BTOpOil 3ameuaTesibHbIE
npezensl. OKBUBAJEHTHBbIE OecKOHeuHO Maible (yHkiuu. HempepbIBHOCTH
¢yuknun. Knaccudukanus Touek pa3pbipa.
Tema S. JuddepeHunanbHoe HCHUCTIeHHEe (PYHKIMH OHOM IePEeMEHHOM.
[IpousBomHas GyHKIMH, €€ TEOMETPUIECKUM U MeXaHUYeCKUU cMmbIci. CBO-
CTBa MPOM3BOJHBIX. Tabnuna mpou3BoaHbIX. MeToasl nuddepeHIupoBaHuUs.
[IpousBonnbie Beicux mnopsakoB. Huddepenuunan ¢yukiuu. Ilpunoxenue
IIPOU3BOIHBIX.

16

2 cemecTp

Pa3nen 3
Tema 6. DyHKIMH HECKOJIbKHX NEPeMEHHBIX.
Onpenenenne ¢(yHKIMM IBYX, TpeX, n mnepemeHHbIX. IIpenen. Hempepsis-
HOCTb. YacTHble W MOJNHOE MpHpalieHne (QyHKIuH. YacTHbIE MPOU3BOJIHBIE
IIEPBOr0 U BBICIIUX MOPSAKOB.
Tema 7. HeonipenesieHHbIE U ONpeae/ieHHbIe HHTErPaJbl.
[TepBooOpasnast pynkuus. HeonpeneneHHslii HHTETpal u ero cBoictBa. Tab-
JIMIIa UHTErpaJIoB. METO1bl MHTETPUPOBAHHSL.
OmnpeneneHHbI HHTErpal: ONpEEIIEHNE, CBOMCTBA. BrIuncienue onpeneneH-
HOTo uHTerpana. [Ipuoxenus onpeneneHHoro HHTerpania.

16

Paznen 4
Tema 8. KpaTHble HHTerpaJbl
JIBOliHBIE MHTETPAJIBL: ONPEACIICHUE, TEOMETPUUECKUM CMBICII, CBOWCTBA. BbI-

16

1-6




YHCIICHUE JBOWHBIX HHTETPAJIOB.

Tema 9. O0bIkHOBeHHBIE TU(PepeHINATIbLHbIE YPABHEHUS.

OcHoBHble TIOHATUS MU depeHnnanbHbIX ypaBHeHH. [(uddepennmnanbupie
ypaBHEHHS |-ro mopsika ¢ pa3felsiomMMUCS TNepeMeHHbIMU. JlnHelHbIe
nuddepeHIraibHble ypaBHEHHsI 1-ro mopsiaka.

OcHoBHBIE TOHATUS TU(PEPEHIINATBHBIX YPaBHEHUH BBICHIMX MOPSAKOB.
YpaBHEHUsI, JOMYCKAIONINE MOHKEHHE TTOPSIJIKA.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Y4eoOHo-
Tema npakTuueckoro 3ansatus. Bonpocekl, orpadarbiBaemMble Bcero
HA NPAKTHYECKOM 3aHATHH yacop| "o NTIECKOE
ob0ecrnieueHue
1 2 3
1 cemectp
Pasznen 1
Tema 1. JInuneiinas anaredpa. 16 1-6
JleiicTBUsI Ha/I MATPUIIAMH, BBIYUCIICHUE OTPEICIUTENCH 2-TO0 U 3-TO MOpsI-
KoB. Brruucnenue obOparnoit matpuiiel. Pemenne CJIAY marpudHbIM MeTO-
oM, MetogoM Kpamepa.
Tema 2. AHajiuTH4YeCKAsi TeOMeTpPHsl.
JelicTBUsl HaJ BEKTOpaMu, 33aJlaHHBIMU KoopauHaTamu. CkajasipHOE MpOU3Be-
JIEHUE BEKTOPOB. YTOJI MEXKJy BEKTOpaMu. BEeKTOpHOE M CMEIIaHHOE MPOU3-
BEJICHUS BEKTOPOB. Y CJIOBHS KOJUIMHEAPHOCTH, OPTOTOHAJIBLHOCTH M KOMILIA-
HapHOCTH BEKTOPOB.
[TonmsapHas cucrema koopauHat. JleneHue OTpe3ka B JAHHOM OTHOUIEHUWH.
VYpaBHEeHHs IPSIMOI Ha IUIOCKOCTHU. YPaBHEHMS IUIOCKOCTU. Y paBHEHUS Mpsi-
MBIX B IPOCTPAHCTBE.
Tema 3. KommiekcHble uncJia.
[Tepexon ot anrebpandeckoit GOpMbl KOMIUIEKCHOTO YHCIa K TPUTOHOMETPH-
yeckoil 1 00paTHo. JlelicTBUS HaJ KOMILIEKCHBIMH YUCIIaMHU.
Paznen 2
Tema 4. BBeneHue B MaTeMaTHUEeCKUI aHAJIU3. 16 1-6
Boruncnenue npenenos. PackpeiTue HeompeneneHHocTel. OmnpeneneHue To-
YeK pa3pbiBa (YHKIIHH.
Tema 5. lupepenunanbHoe HCHUCTeHUE PYHKIMU OJHOI MepeMeHHO.
Boruricnenue mpou3BOIHBIX C MCIONB30BAHUEM TaOJUIIBI MPOU3BOAHBIX U UX
cBoiictB. [IpousBoanas cinoxxkHoil ¢yHKIuHU. [Ipon3BOAHBIE BBICHIMX IMOPAJ-
koB. [luddepentman pynkuuu. [lpunoxxeHue npon3BOAHbIX.
2 cemecTp
Pa3nen 3
Tema 6. ®yHKIINH HECKOJIBKHUX NlepeMEeHHbIX. 16 1-6
Briuncnenue 4yacTHBIX MPOW3BOAHBIX MEPBOIO MOPSJKA, YACTHBIX MPOU3BOI-
HBIX BBICIITUX TIOPSIKOB.
Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
Metoasl UHTETPUPOBAHMS HEOTPEICICHHOTO WHTErpajja: HEMOCPEICTBEHHOE
MHTETPUPOBAHUE, METO/I 3aMEHBI, UHTETPUPOBAHUE 10 YACTSIM.
Brruucnenue omnpeneneHHOro WHTETpana ¢ nomolnbio dhopmynsl HeroToHa-
Jleiionuua. IlpunosxeHus: onpeaeneHHOro HHTerpaa.
Pa3pnen 4
Tema 8. KpaTHble nHTerpaJbl. 16 1-6

JIBOliHBIE MHTETPAJIBI: OMPEACIICHUE, TEOMETPUUYECKUIM CMBICII, CBOWCTBA. BhI-
YUCJIEHNE IBOMHBIX UHTETPAJIOB.

Tema 9. O0bikHOBeHHBIE TU(PepeHnATbHbIE YPABHEHUS.
Juddepennnansapie ypaBHEHUs 1-T0 TOPSIIKA ¢ pa3IesSONMMUCS ITepeMeH-
HbIMU. JIuHelHbIe quddepeHIranbHble YpaBHeHUS 1-T0o mopsiaka.




YpaBHEHHsI, TOMyCKAIONINE TOHUKEHUE TTOPSIKA.

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB

Bomnpoce! 111 caMOCTOSATEILHOTO U3yYeHus (3a1aHusl)

Bcero
JacoB

Y4yeOHO-
MeTOANYecKoe
odecrmeyeHue

1

2

3

1 cemecTp
Pazgen 1
Tema 1. J/Iuneiinas aareopa.
Brruncnenne onpenenurtenel BbicHIMX NOpsakoB. Meroa ['aycca pemienus
CJIAY.
Tema 2. AHajuTH4YeCKAsi FeOMeTpPHsl.
[Ipunoxxenue ckaasipHOro, BEKTOPHOI'O M CMEIIAHHOTO MPOU3BEACHUS BEKTO-
pOB.
Tema 3. KommiekcHblie uncJia.
JleicTBUs HaJ KOMIIJIEKCHBIMHM YHCIIaMHU.

58

1-6

Pa3zmen 2
Tema 4. BBeieHue B MaTeMaTHUeCKUIl aHATU3.
Boruncnenue npegenos. OnpezeneHue TOYEK pa3pbiBa (yHKIIHIA.
Tema S. luppepeHunanbHoe HCHUCTeHUE PYHKIMU OHOI MepeMeHHO.
Jlorapudmuueckoe muddepenuuponanue. JuddepenuupoBanue GyHKIUMH,
3aJIaHHBIX HESIBHO HMJIU TapaMeTpudecku. [IpunokeHue mpon3BOIHbBIX.

58

1-6

2 cemecTp
Paznen 3
Tema 6. DyHKIMN HECKOJIbKHX NEepPeMEHHbIX.
Haxoxnenue Touek sKCTpeMyMa, HauOOJbLIIMX M HAUMEHbIIUX 3HAYEHUI
GyHKLUH 2-X TEpEMEHHBIX.
Tema 7. HeonpenejieHHbIE U ONpeAeIeHHbIE HHTErPAJIbI.
WHTerpupoBanne panuoOHANbHBIX Jpo0Oeil, TPUTOHOMETPUYECKUX (DYHKIHMH,
UppalMoHaIbHBIX QyHKIMI. HecoOcTBEHHBIE MHTETpaIbI.
[TpuioskeHUs ONPENEIIEHHOr0 HHTErpasa.

58

1-6

Pazpnen 4
Tema 8. KpaTHble nHTerpasbl
TpoliHble MHTETpabl: ONpPEIEICHUE, CBOWCTBA. BhIUMCIEHNE U NPUIIOKEHHE
TPOWHBIX UHTETPAJIOB.
Tema 9. O0bikHOBeHHBIE TU(PepeHINATBLHBbIE YPABHEHUS.
Jluneiinble nuddepeHnnanbHble ypaBHEHUs 2-T0 TOPSIIKA.

58

1-6

OoOpa3oBaTe/ibHbIEC TEXHOJIOTHHA

[Ipn n3yuenun mucHMIUIMHBI «MaTeMaTrKay HCTOJb3YIOTCS CIEAYIOIHe 00pa3oBaTelbHbIE TEXHO-

JIOTUH:
- IeKUuu B popMare MyJIbTUMENNA;
- TJI0CCApUH B 3JIEKTPOHHOM BapHaHTE;

- MCTOAUYCCKUC YKA3aHHW B DJICKTPOHHOM BAPUAHTC 11O PA3JIMYHBIM pa3acjiaM MaTCMAaTUKH.

DoH/1 OLICHOYHBbIX CPECTB

DoHJ OLIEHOYHBIX CpCACTB IO NUCHUIIIINHC obecreynBaeT MMPOBEPKY OCBOCHUS IIJIAHUPYCMBIX pC-

3y/lbTaTOB 00y4eHUs (KOMIETSHIINA U UX MHAUKATOPOB) IOCPEACTBOM MEPOINPHUITHIA TEKYIIETO, PyOeKHOTO

U TIPOMEXKYTOYHOTO KOHTPOJIS 10 AUCLIUIIIIMHE.

CBs13b Mex1y GOpMUPYEMBIMH KOMITIETEHIUSAMHU U (POpMaMU KOHTPOJISI KX OCBOEHUS MPEJICTaBIeHA B

clenyromen Tabnuie:

No | HaumenoBanue koHTponupyembix | Koa u HamMeHOBaHHE UHAMKATOPA
/11 pa3zienoB (TeMBbI) JIOCTUKEHUSI KOMITETEHIIN T

HaumeHnoBanue

OILICHOYHOI'0 CpCACTBA




BX0/1HOM KOHTPOJIb

1 | BxoaHO# KOHTPOJIb Bomnpocer BXxogHOTO
KOHTPOJIs1 (YCTHO)

ATTGCTaHI/IH pasaciion, TCK}’HII/Iﬁ KOHTPOJIb YCIIEBACMOCTHU

2 Paznen 1 3-0I1K-2, V-OIIK-2 , B-OIIK-2 Kontposnbhas 3ananue
TeMmsr: 3-YK-1, V-YK-1, B-YK-1 1
1. JIuneiinas anreOpa Homainee 3aganue 1
2. AHaTUTHYECKass TE€OMETPHS Komnoksuym 1
3. KoMIuiekcHble yncia

3 Pazpen 2 3-0I1K-2, V-OIIK-2 , B-OIIK-2 Kontponpaast pabora
TeMbr: 3-YK-1, V-VYK-1, B-YK-1 2

3amanue 1

1. BBenenue B MaTeMaTHYECKUH
aHaJn3

2. updepenunanbHoe ucyucie- 3
HUE QYHKIMH OJTHOW TIEPEMEHHOM
4 Pasnmen 3 3-0OI1K-2, Y-OIIK-2 , B-OIIK-2 3amanue 2
TeMbl: 3-VK-1, V-VK-1, B-VK-1 Kontposnbnas pabora 4

1. ®yHKUMM MHOTHUX HEPEMEHHBIX Konnoxsuym 2

2.Heonpenenennsle u  ompeze-
JIEHHBIE UHTETPAJIbI

5 Pasnen 4 3-0OI1K-2, YV-OIIK-2 , B-OIIK-2 Jomamnee 3aganue 2

1.KparHbie HHTETpaJIbI
2.06bikHOBEeHHBIE U depeHIn-
QJIbHBIC YPaBHCHHUS

HpOMe)I(y'TO‘lHa}I aTTcCTalnusa

Koutponbaast pabora

TeMbr: 3-YK-1, V-VYK-1, B-VK-1 Konrtponsnas padora 5

6 | Ox3amen 1 3-0OIIK-2, YV-OIIK-2 , B-OIIK-2 Bonpocsl k ok3ameny |

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

7 | Dx3ameH 2 3-0OI1K-2, YV-OIIK-2 , B-OIIK-2 Bonpocsl k 2k3ameny 2

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

Bonpocsl BXOIHOT0 KOHTPOJIsSA
[TonsTHS MeauaHbl, OMCCEKTPUCHI, BEICOTHI TPEYTOJIbHUKA.
CBoiicTBa paBHOOEPEHHOIO TPEYroJIbHHKA.
CooTHoIIeHNs MEX/1y CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYroJIbHUKA.
Brruucnenue mionaay TpeyroiabHUKA.

arwbd e

KBanpar, npsMoyroiapHuK, napajuienorpamm, pomo, tpaneuus. Mx cBoiicTBa, GopMyiibl II0-
IIaJieH.

6. OxpyxHocTb U Kpyr. Paguyc, xopaa, nuamerp, kacaTesibHasi, CeKyIas.

7. JlnvHa OKPYXHOCTH U JAJIMHA JYTH OKPY>KHOCTH.

8. [Ilmomaap Kpyra v IIOMAAb CEKTOpA.

9. Ky0, napannenenunen, npusma, nupamuaa. Gopmyssl miomanel X MoBepxHOCTeH U 00be-
MOB.

10. ®ynkUsA, ee 00JIACTh ONPEICICHHUS H 00JIaCTh 3HAYCHUH.

11. OcHoBHbI€ 37eMeHTapHble (YHKIIUU, X CBOMCTBA U TPapUKH.

12. OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.

13. ®opmynbl TpUBENCHHS, CIOXKEHHS, TBOWHOTO W MOJOBHHHOTO apryMEeHTa TPHUTOHOMETpHYE-
CKUX (DYHKIIMH.

14. Pemienue TpUroHOMETPUYECKUX YpaBHEHUN BUJA Sin X=a , COS X=a , tgx =a .




15. ®opmynbl COKpaIEHHOIO YMHOXKEHHS.
16. PaznoxeHue KBaJpaTHOrO TpeXwWIeHa Ha JIMHEIHbIE MHOKUTEIH.

IIpumepHbIi BApUMAHT KOHTPOJIbHOI padoTsl 1 (KP1)
1. Haiitu pemenue cucremsl Merogom Kpamepa:
—Xx1+2x,+ x3=5
2x1 —3x, +3x3 =1
Xy —5x3 = -9
2. Ilo xoopmunaram touek A (4,6,3),B(-5,2,6),C (4,-4,-3) HaiiTu:
a) JuMHy BekTopa d = 4CB — AC,

- -

0) ckasipHOoe pousBeieHrue BekTopoB AB u AC.
3. JlaHBI BEKTOPHI a=2i-3 }+k , b= ]+4k , C=5i+2 ]—3k .
Heob6xoaumo:

-

a) BEIYHCIMTH CMEIIAHHOE IPOM3BENEHNE BEKTOPOB d, b, C

—

0) mIommaas napauienorpaMma, HOCTPOEHHOIO Ha BEKTOpax d, b.

IIpumepnslii Bapuant gomamunero 3aganus 1 (J131)

|. Jlanbl KOoOpAMHATHI BepIIKUH TpeyroibHuka ABC

A(1,3), B(-3,-6), C(0,8).
Haiitu:
1) anmuny croponsl AB;
2) ypaBuenus ctopon AB u BC, ux yrnossie ko3¢ GULIMEHTHI;
3) ypaBHenue meaunansl AE;
4) ypaBHeHuUe U AnuHYy BbicoThl CD;

I1. TlocTpouTh KpUBYIO:

x2 y2

49 " 25
Haintu:

1) BenuuuHy nosyoceu,

2) KOOpAMHATHI BEPILIUH,

3) koopaunatsl pokycos Fi, Fa,

I11. dausr Touku A(1,0,-2), B(2,4.,4), C(0,-3,2)

Hamnmcars:

1) ypaBaenue miaockoctu ABC,

2) KaHOHMYECKHE U NapaMeTpuieckue ypaBHeHus npsameix AB n AC,

Bonpocs! komokBuyma 1 (Kol)
1. Onpenenenus: MaTpULIbl, MaTPUIIBI-CTOIOA, MATPULIBI-CTPOKH, TPAHCIIOHUPOBAHHON MaTpu-
1B, KBaJIPATHOW MATPHIIbI, TIIABHOW M MTOOOYHOMN AMAaroHasei, eIMHUYHON MaTPHIIHI.
2. CpolicTBa MaTpHIL.
3. Beruncnenue onpenenureneld 2-ro MOpsIKa U 3-TO MOPSIKOB.
4. CaoiicTBa onpeienuTeneH.
5. OnpeneneHus MUHOpa U aareOpandeckoro JOMOJIHEHUS dJIEeMeHTa onpenenuTens. Paznoxenue
ofpesieNuTeNel o CTPOKE WM MO CTOJIOIY.
6. Omnpenenenue obpaTHoi MaTpulel. Teopema (Boruncnenue o6paTHOI MaTpHUIIb).
7. Pemenne CJIAY metonom Kpamepa.
8. Marpuunas popma 3amucu CJIAY. Pemenne CJIAY B maTpuuHoi popme.
9. OmnpeneneHust BEKTOpa, ATUHBI BEKTOPA.



10. Omnpenenenne KOJUTMHEAPHBIX BEKTOPOB, KOMITJIAHAPHBIX BEKTOPOB.

11. OmpeneneHuie paBHBIX BEKTOPOB, TPOTHUBOIIOIOXKHBIX BEKTOPOB.

12. JluneiiHble OmIepallK HAJl BEKTOPAMH.

13. TIpoekmus BekTopa Ha och. Teopema (O MPOEKIIUKA BEKTOPA HA OCh).

14. KoopauHaTbl BEKTOpa B MPSIMOYTOJILHON CUCTEME KOOPIUHAT.

15. Teopema (Koopaunatel BeKTOpa, 3aaHHOTO HAYaJIbHON U KOHEYHOU TOUKAMHU ).

16. BeipaskeHue JUIMHBI BEKTOPA Y€pe3 €ro KOOPIUHATHI.

17. Hampasnsromuye KOCUHYChl BEKTOpPa, X OCHOBHOE CBOMCTBO.

18. PasznoxeHue BekTopa 1o 6asucy.

19. Omnpenenenue CKaJIIPHOTO MPOU3BEIECHUS BEKTOPOB, €0 CBOKCTBA.

20. Teopema (BpipaxkeHue CKalsipHOTO IIPOU3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB).

21. OmpeneneHue BEKTOPHOTO MPOU3BECHHS BEKTOPOB, €0 CBOICTBA.

22. Teopema (BpipaxkeHre BEKTOPHOTO MTPOU3BEACHUS Yepe3 KOOPAUHATHI BEKTOPOB).

23. OmpezaeneHue cCMEUIaHHOTO MTPOU3BEACHUS BEKTOPOB, €r0 CBOWCTBA.

24. Teopema (BeipaxkeHHe CMEIIAHHOTO TIPOU3BEICHUS Yepe3 KOOPAMHATE BEKTOPOB).

25. TlIpsMoyrosibHAas U MOISPHAst CUCTEMbI KOOpAUHAT. POPMYIIBI Tepexo/ia U3 OJAHOM B JPYTYIO.
26. PaccrosiHre MEXTy ABYMS TOUKAMH.

27. ®opMyIibl JelIeHUs OTpe3Ka B JAHHOM OTHOILICHHH.

28. OmpepeneHue yriaoBoro KodQpuimeHTa NpsMol Ha IIIOCKOCTU. YpaBHEHHE MPSIMON C YIJO-
BBIM KO3 (pHITIEHTOM.

29. OOuiee ypaBHEHHE MPSIMON HA MIIOCKOCTH.

30. YpaBHeHue npsaMoi Ha MIOCKOCTH, MPOXOASIIEH yepe3 2 TOUKH.

31. YpaBHeHHE MPSIMOH B «OTPE3KAX».

32. Yron Mexay AByMs IPSIMBIMU Ha TUIOCKOCTH.

33. YcioBus napaienbHOCTH HPSMBIX Ha TUIOCKOCTH. Y CIIOBHSI MIEPIICHINKYISIPHOCTH MPSIMBIX Ha
TUTOCKOCTH.

34. PaccTosiHuE OT TOUKHU A0 MPSMON Ha MIOCKOCTH.

35. OxkpyxHocTb. Dmurc. ['unepoona. [Tapaboma.

36. OO61ee ypaBHEHHUE MIOCKOCTH.

37. HopMasibHBIN BEKTOpP MJIOCKOCTHU. YPaBHEHHE IIOCKOCTH C JJAHHBIM HOPMAaJIbHBIM BEKTOPOM,
pOXOoJsLIeH yepe3 TaHHYI0 TOUKY.

38. VpaBHeHUE TUIOCKOCTH, TPOXOJIAIICH Yepe3 3 TaHHbBIC TOUKH.

39. YpaBHEHHE IJIOCKOCTU «B OTPE3KaAX».

40. Yroa Mexay IUIOCKOCTSIMH, YCIOBHUS MapaJIeIbHOCTH ¥ MEPIEHINKYISIPHOCTH JIBYX TUIOCKO-
CTen.

41. PacctosiHUE OT TOYKH JI0 TUIOCKOCTH.

42. OOmue ypaBHEHUS NPSIMON B IPOCTPAHCTBE.

43. KanoHunueckue ypaBHEHHs MIPSIMOM B IPOCTPAHCTBE.

44. YpaBHeHUE NpSMOH, MPOXOAIIEH yepe3 2 TOUKH.

45. Tlapamerpuueckue ypaBHEHHUS MPSIMON B TPOCTPAHCTBE.

46. TloHsTHE KOMILJICKCHOTO YHCJIa, MHHUMOHW eIWHHIBI. AJreOpandeckas Gopma KOMIUIEKCHOTO
qrcha.

47. PaBHBIE KOMIUIEKCHBIC YHCIIA, B3AUMHO COTPSDKEHHBIE KOMIUIEKCHBIE YHCTIA.

48. M3o0paxkeHne KOMIUIEKCHOTO YHUCIIA.

49. Monynb, apryMEeHT KOMITJIEKCHOTO YUCIIa.

50. Tpuronomerpuyeckas (opMa KOMIIJIEKCHOTO YUCIIA.

51. ®opmyna Ditnepa, nokazaTtenabHast HopMa KOMIIJIEKCHOTO YUCIA.

52. CrnoxeHue, BHIYUTaHUE, YMHOKEHUE, JIETICHUE KOMIUJIEKCHBIX YHCE.

53. Bo3BeneHne KOMIUIEKCHBIX YHCET B CTEIEHb.



54. 3BnedeHne KOpHs KOMIUIEKCHOTO YHUCIIA.

IIpumepHbIi BApUMAHT KOHTPOJIbHOI padoTsl 2 (KP2)

2 3
1. lim 2x°-9x+10 ’ 2. lim 7TX” +4X ’
x>2 x? 41 3x-10 xso x 3 _3 X4+ 2
—4 X .
tg 3x—sin 3x
3. Iim( 2X J , 4. lim - .
xo>wol\ 1+ 2 X Xx— 0 2X2

3apanme 1 (3a1)

BoiyunTs:
Tabnuia npou3BoIHBIX
1.(c) =0, 2.(x™) = nx""1,
.1 1, 1
s =L () =-2,
V) 2\/x x x2
5.(a®) =a*Ina, 6.(e*) = e*,
' , 1
7. = _ _Z
(logy x) pomp 8. (Inx) o
9.(sinx)’ = cosx, 10. (cosx) = -sinx,
11. (tgx) = , 12. (ctgx) = — )
(tg2) cos? x (ctgx) sin? x
13. (arcsinx)’ ! 14.( ) .
.(arcsinx) = ——, .(arccos x) = ——,
1—x2 V1 — x?
' ’ 2
15. (arctgx) = 112 16. (arcctgx) = — T 22
17.(clIx) = slx, 18.(sl1x) = cllx,
, 1 ,
19.(tlx) = ——, 20.(ctlx) = — :
(%) cl%x ( ) s[%x
CBolicTBa IPOU3BOJHBIX
1) UV =0V
2) (CU) '=CU’
AWV =UV+V'U
4 (U)' _ u'v-vu
)\v) =
IIpumepHbIii BApUAHT KOHTPOJILHOM padoTsl 3 (KP3)
1. Haiitn y":
_ sinx = arctg(e?®¥)
Y =Costx VT g

2. Haiiti y" u y":



Bonpocs! BEIXOAHOT0 KOHTPOJIsI (3K3aMeHa 1cemecTpa)
1. Tlpenen ¢pynkuuu npu x — a. ['eoMeTpUUeCcKuil CMBICI OIIpEaeICHHS.
2.  OnxHOCTOPOHHUE IpEeJeNbl: Mpesen cieBa U npeaen cnpasa GyHkiuu. Teopema (CBs3zp Mexny
npeaenoM GyHKIMK U OHOCTOPOHHUMHU TIPENIETAMU ).
3. Ilpenmen ¢pyHKUMM mpu X — ©, x = —o0, x = +oo, ['eomerpuueckuil cmbici npeaena QyHK-
WU Opu X —> +00
Beckoneuno 6oipmne u 6€CKOHEUHO MaJIble () yHKITHH.
CoiicTBa 6eckOHEUHO MabIX (PyHKIUH (7 CBOICTB).
CaoiicTBa nipenienoB (4 CBOMCTBA).
JIBa 3aMevaTenbHbIX Ipeea.

© N o Gk

OmnpezneneHne SKBUBAJCHTHBIX OECKOHEYHO MajibIX (yHKUIWH. ['eoMeTpudeckuid CMbICT 3KBU-
BaJICHTHBIX OM(.

9. Teopema (CBOHCTBO OECKOHEYHO MAJIBIX (DYHKIIHIA).

10. TaGnuia SKBUBAJICHTHBIX OECKOHEUHO MaibliX QyHKIMi (7 Gpopmyn).

11. Ompenenenue HenpepblBHOM (YHKIMHM B TOYKe. TpH YCIOBUS HENpPEepbIBHOCTH (YHKLIHU B
TOYKE.

12. Touku pa3psiBa. Kimaccudukarms Touek pa3pbiBa (yHKIIHH.

13. Ompenenenue nponsBoaHoi. Ee reomerpudeckuii 1 pu3nmyecKuii CMBICI.

14. CaoiicTBa mpou3BOAHBIX (4 CBOMCTBA).

15. Omnpenenenue cnoxuoi ¢pynkuu. Teopema (IIponsBoanast cnoxxHoM GpyHKINN).

16. Tabnwuia mpou3BOIHBIX.

17. Ompenenenue napaMeTpuyecku 3ajaHHoi ¢pyHkuuu. [IponsBoHas napaMeTpuuecKu 3aaHHOM
GbyHKIHH.

18. TIpomsBoaHbIe BBEICIINX HOPSIKOB ()YHKIIUU OJHOM ITEPEeMEHHOM.

19. Onpenenenne nuddepennnana Gyakuuu, uddepeHimana He3aBUCUMON TIEPEMEHHOM.

20. TIpaswio JlomuTans.

21. Teopema (ITlpu3Hak MOHOTOHHOCTH (DYHKITHH).

22. Ormpenenenue TOYeK MaKCUMyMa, MUHUMYMa, S9KCTpeMyMa (yHKIIHH.

23. Teopema (Heob6xonumoe ycinoBue s3kcTpeMyma (hyHKIUH).

24. CraunoHapHbIE TOUYKH, KPUTHYECKHE TOUKH | poJa.

25. Teopema-1 (locTarouHoe yciaoBUe 3KCTpeMyMa (pyHKIUH).

26. Teopema-2 (locTarouHoe ycia0BUE 3KCTpeMyMa (DyHKIUH).

27. HawuOonpiee n HanMeHbIIee 3HaYeHUS (PYHKIIUH HA OTPE3Ke.

3ananme 2 (312)

BeryunTs:
Tabnuia MHTErpaoB

n ol B _

L x"dx =——+cn*-1), 2.[dx=x+c
ax _ Xy = 2
3.J—=lnlx| +c 4.[a¥dx =—+c
S.Iexdx=6x+c 6.fsinxdx=—cosx+c
. dx

7. cosxdx = sinx +c 8.J——=tgx+c

dx
9.J o =—ctgx+c 10. [ sTxdx = clx + ¢
11. [ clxdx = slx + ¢ 12. 2 =tix+c

c?x



S’;x: —ctlx+c 1dz2 = arctgx + ¢

15J. dx 1 Xy 16[ dx m +

| 5——==—arctg—+c | TD————==arcsinx + ¢

a?+x? a a V1 — x?
dx ., X

17_fﬁ=ar(;glnz+c 18'f\/T ln|x+vx2+a2|+c

dx 1 xX—a
19_f—x2 — =%ln |x+a| +c Zo.ftgxdx = —lIn|cos x| + ¢

21.J. ctgxdx = In|sinx| + ¢

CBoiicTBa HEOIPEEIIEHHOTO HHTETpaa
1) ( f@do) = f(0),
2) d(f f()dx) = f(x) dx,
3) [dF(x)=F(x)+0C,

4) J(f() £ g(x))dx = [ f(x)dx + [ g(x)dx,
5 [kf(x)dx =k [ f(x)dx, k= const,

6) Ec.tmff(x)dsz(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 BApHAHT KOHTPOJILHOM padoTsl 4 (KP4)
Haiit yacTHbie mpousBoHbIe 1-T0 MopsiaKa QyHKIINH:
y = 4x3y% — 2x%y — 5.

1 f—dx farCthdx, 3)f(x— 1) e*dx.

Brrancaute OHpe,Z[eHeHHLIﬁ HUHTCrpal:
J 2 e 1/x d
X.
2
1 X

Bonpocsl kosiokBuyma 2 (Kiu2)
1. Onpenenenus GyHKIUN 2-X IEPEMEHHBIX, 3-X IEPEMEHHBIX U HECKOJIbKUX MEPEMEHHBIX.

Haiitu uaTerpast:

2. 0 -OKpecTHOCTh TOYKM Ha IIockocTu. Ilpenen QyHKIuU 2-X HepeMeHHBIX. I eoMeTpuyeckuii
CMBICJI TIpefieNia PYHKUIUU 2-X ePEMEHHBIX.

0 -OKpecTHOCTh TOYKH B IIpocTpaHcTBe. IIpenen GpyHKImu 3-X HepeMeHHBIX.
HenpepsiBHOCTh QyHKIIMIT MHOTHX ITepeMeHHbIX. TOUKH pa3pbIBa.

YacTHble NpHpalieHus, MOoJHOE NpupanieHne GyHKIUN 2-X epeMEHHBIX.
OnpeneneHys 4acTHBIX MPOU3BOAHBIX 1-T0 MOpsiika GYHKINHU 2-X NEPEMEHHBIX.
OnpeneneHys YacTHBIX IPOU3BOAHBIX BBICIIUX MOPAIKOB (PYHKIMH 2-X EPEMEHHBIX.

No ok w



Ornpezenenne mepBooOpa3HON U HEOMPEACICHHOTO HHTErpaa.
['eomeTpuyecKkuii CMBICT HEOMPEICTICHHOTO UHTErpaia.

Tabnuna UHTErpasos.

CBolicTBa MHTETPAJIOB.

Mertoz 3aMeHbI IEPEMEHHBIX JJIsl HEOIIPEACIEHHOIO HHTErpajia

Metoa uHTErpupOBaHUE MO YACTSAM JJIsl HEOIIPEACIIEHHOI0 UHTETpalia.
Onpenenenue paMoHAIBHON JpoOu, MPaBHIBHON PAallMOHAIBHOM Jpo0u.
OrnpezesieHre U UHTETPUPOBAHUE MPOCTEHIINX PAIMOHAIBHBIX IPOOECH.

© o N A~ LDNRE

WHTerpupoBanme pauroHaIbHBIX Apo0eit 001ero Bua.

[EEN
©

Omnpenenenue onpeaeeHHOro HHTerpaia.
. CBoiicTBa OINpeIeICHHOr0 UHTErpasa.

=
NN

®dopmyna Herorona-JleiOnuiia.

[EEN
w

MeToj 3aMEHBI NEPEMCHHBIX JIs OIPCACICHHOT'O HHTCI'paJia.

[EEN
-

Brruucnenue miomnaaei miockux (GUryp ¢ moMoIbl0 ONMPEAeICHHOT0 HHTErpaia.

IIpumepHbIii BapuanT qomamHero 3aganus 2 ([132)
2 3X
1. Berancautes nOBTOPHBIT nHTErpan [ dx [(3x — 4)dy .

1 X

[(x=-1x=1,

2. BeruyuciauTh 1BOMHOM MHTErpas J'J x’ ydxdy D :/{
S |l y=0, y=3.
5. BeraucauTh miomaas GUrypsl, OrpaHIYCHHON JTHHUASAMHU Y = — X 2y=-4.

IIpumepHBI BADHAHT KOHTPOJILHOK padoTsl S (KPS)
1. Haiitu obuiee pemienne aud. ypaBHeHuUs
e**3Vdy = xdx.
2. Haiitu obuee pemenre aud. ypaBHEHUs
xy — 2y = 2x*.

Bonpocsl BEIXOIHOT0 KOHTPOJIS (3K3aMeHa 2 ceMecTpa)
Omnpenenenne JBOMHOIO UHTETpaIa.
CBolicTBa ABOWHOTO UHTETpAIa.
Boruncnenue 1BOHHOr0 MHTErpaja B MPSMOYTOJIbHBIX KOOPAUHATAX.
Boruncnenue 1BOMHOr0 UHTErpajia B MOJISIPHBIX KOOPAMHATAX.
IIpunoskeHne NBOMHOTO UHTErpaa.
Onpenenenne nuddepeHnaIbHOr0 YypaBHEHU 1 -TO TopsIKa.
Onpenenenue o0IIEro U YaCTHOTO peleHus Ju(epeHInaIbHOro ypaBHeHUs 1-To nopsaka.
3anaua Komm mia quddepeHnnanbHoro ypaBHeHus 1-ro nopsaka.

©ooNo O wDN R

Huddepennnanbabie ypaBHEHHs 1-ro Mopsaka ¢ pa3IeNsiolUMICS IEPEMEHHBIMHI U UX PELICHHUE.
. JIuneitnble nuddepeHraIbHbIe ypaBHEHUS 1-T0 mopsaka.

N
= O

. Meron beprymum pemenus JIIIY 1-ro nopsinka.

[EN
N

. Ompenenenne nupdHepeHInaTFHOTO YPaBHEHUS 2-TO TIOPSIIIKA.

[EEY
w

Omnpenenenne 00IIero u YacTHOTO penieHns AuddepeHnnanbHOTO YpaBHEHHS 2-T0 MOPsIKa.
14. 3angauva Kommwm mis quddepeHnnanbHOTo ypaBHEHUS 2-TO MOPSIKA.
15. Iuddepennpanbable ypaBHEHUs, JOMYCKAOIIME TOHMKEHUE OPSIIKA.

IIkaJjabl oeHKH 00pa30BaTEJIbHBIX J10CTHKEHUN



Kon Bun Kpurepun baner Makcu-
OLIEHOYHOTI'O MaJIbHbII
CpencTBa Oaut -
MUHH-
MaJIbHbIN
Oamn
KP1 - Konrponsnas | Beimonneno npasmibHo 60% 1 Gosee 3agaHuii 1 6amn 3a
pabora 1 — 10% 3amanuii 6-10
KP4 Konrponbnas | BeimonHeHo npaBmiibHO MeHee 60% 0
pabora 4
KP5 KonrponsHas | Beimonneno npasmisHo 60% 1 Gosee 3agaHuii 1 6amn 3a
pabora 5 10% 3amanmit 9-15
Brimonneno npasuinbHO MeHee 60% 0
131 JomamHee | BemomaeHo npaBmibHO 60% 1 Goitee 1 Gamn 3a
3amanue 1 10% 3amanuit 6-10
Brmonaeno npaBunbHO Menee 60% 0
132 Homamnee | Brimonneno npaBumiibHO 60% u Gosee 1 Gamn 3a
3aJaHue 2 10% 3aganuit
9-15
Brinonneno npasuiibHO MeHee 60% 0
3al 3aganue 1 Brimonaeno npasuiibHOo 60% 1 Gosee 1 Oas 3a
3n2 3ananue 2 10% 3apanuit 6-10
Brinonneno npaBuiibHO MeHee 60% 0
Kn 1 KomnokBuym 1 | - rioy6okoe v MpoOYHOE YCBOEHUE MPOrpaMM- 18 - 20
Kn2 KonnokBuym 2 | HOoro matepuaia, OasoB
- TIOJHbIE, MOCJIeA0BaTeNIbHbIE, I'PAMOTHBIE U
JIOTHYECKH M3JIaraeéMble OTBETHI,
- CBOOOJIHO CIIPABIISIOIIMECS C MOCTABJICHHBI-
MU 33/1a9aMH, 3HAaHHUS MaTepHaa.
- 3HaHHME NIPOTrPAMMHOI0 MaTepuaa, 15-18
- TPaMOTHOE M3JI0KEHHE, 03 CYIIEeCTBEHHBIX 0aioB
HETOYHOCTEH B OTBETE Ha BOIIPOC,
- TpaBWIbHOE NPUMEHEHHE TEOPETHUYECKHIX
3HAHUM.
- YCBOEHHE OCHOBHOTO MaTepHaa, 12 -14 12-20
- IIp1 OTBETE JIOMYCKAIOTCSI HETOYHOCTH, 6amioB
- TpU OTBETE HEAOCTATOYHO TPABHILHBIC
(bopMyIHPOBKH,
- HapyIlIeHUE MOCIIEeTOBATEILHOCTH B U3JIOXKE-
HUU NIPOrPAMMHOI'0 MaTepuaa.
- He3HaHHE MTPOrPaMMHOTO MaTepHuaa, 0 6amtoB
- IIPY OTBETE BO3HUKAIOT OITHMOKH.
o1 Ok3ameH 1 - I1y0OKOe M NMPOYHOE YCBOGHHE IMPOrpamMm- 26 — 30
32 DKk3ameH 2 HOTO MaTepuasa, 6asoB
- TIOJIHBIE, MOCJIeA0BaTeNIbHbIE, TPAMOTHBIE U
JIOTHYECKH M3JIaraeéMble OTBETHI,
- CBOOOJIHO CITPABIISIOIIMECS C MMOCTABJICHHBI- 18-30
MU 33/1a4aMH, 3HAaHHUS MaTepHaa.
- 3HaHHM€ NIPOrPaMMHOI0 MaTepuaa, 22 -25
- TPaMOTHOE M3JIOKEHHE, 03 CYIIEeCTBEHHBIX 0aioB

HETOYHOCTEW B OTBETE HA BOINPOC,
- TPAaBWIbHOE NPUMEHEHUE TEOPETUUYECKUX




3HAHUU.

- YCBOGHHE OCHOBHOTO MaTepHaa, 18-21
- IIPH OTBETE JIOMYCKAIOTCSI HETOYHOCTH, 6amioB
- TpU OTBETE HEJOCTATOYHO TPABHIILHBIC
(bOpMyYIHPOBKH,

- HapylleHUEe M0CIIe10BAaTEIbHOCTH B U3JI0XKE-
HUU IPOrPaMMHOTr0 MaTepuala.

- He3HaHMe [IPOrpaMMHOI0 MaTepuaila, 0 6amioB
- IPY OTBETE BO3HUKAIOT OIINOKU.

Hrorosas OLICHKA IMPEACTABJIACT coboit CYMMY 6aJ'IJ'IOB, Sapa6OTaHHBIX CTYACHTOM IIPHU BBIITOJIHCHUH
3aJlaHuil B paMKax TCKYIICTO U NPOMCKYTOYHOI'O KOHTPOJIA U BBICTABJIACTCA B COOTBECTCTBUU C ITonoxenu-
€M O KpCHHTHO-MOHYHBHOﬁ CHUCTEME 110 cnez[y}omeﬁ IIKaje:

CymmMma 6amoB Onenka 1o 4-x OanbHOM Onenka
TIKaJe (ECTS)
90 - 100 5 (oTiM4HO) A
85-89 4 (xoporo) B
75-84 P C
7074 D
65— 69 3 (YAOBIETBOPUTEIBHO)
60 — 64 E
0-59 2 (HeyIOBJICTBOPHUTEIIHLHO) F

Y4eOHO0-MeTOAMYECKOE U MH(OPMAITMOHHOE ol0ecredeHre Y4eOHOH AUCHMIINHBI
OcHoBHas iMTEeparypa

1. Canumos, P. b. Marematuka ISl CTYIEHTOB CTPOUTEIBHBIX U TEXHUYECKUX CIHEIHAbLHOCTEH:
yuebHoe mocobue / P. b. CamumoB. — Cankt-IlerepOypr: Jlanp, 2018. — 364 c. Pexxum pocryna:
https://e.lanbook.com/reader/book/107956/#8

2. bepman, I'. H. COopHHK 3a1a4 1o Kypcy MaTeMaTH4ecKoro aHaimza: ydyeOHoe mocobue / I'. H.
bepman. — 9-¢ wusm., crep. — Cankr-IlerepOypr: Jlamp, 2020. — 492 c¢. Pexum pocryma:
https://e.lanbook.com/reader/book/126705/#9

3. JluxaueB, A. B. BBeieHre B T€OpHIO BEPOSITHOCTEH W MAaTEeMaTHIECKYIO CTATUCTHKY: y4eOHOE I0-
coome / A. B. JluxaueB. — Hosocubupck: HITY, 2019. — 102 c. Pexum pocryna:
https://e.lanbook.com/reader/book/152261/#101

4. basro3 3.Y. 3aauHuK [0 TEOPHH BEPOATHOCTEH N MaTeMaTHUECKON CTAaTUCTHKE: yueOHOe mocobue
/ 3.V. bnsros. - 2-e u3n., uchp. - Cankr-IlerepOypr: Jlans, 2018.
-236 c. Pexxum nmocryna: https://e.lanbook.com/reader/book/103060/#1

JdomosiHuTeIbHAS JIUTEpATypa

5. Bopo6neBa, E. B. Maremaruka. OnopHble KOHCHEKThl W MPAKTHUUECKHUE 3aHATUSA U1 CTYJEHTOB
WH)KEHEPHBIX CIIeNUAILHOCTEH: ydeOHoe mocodue st By30B / E. B. Bopobrera, E. H. CtpaTtunaroBa. —
Cankr-IlerepOypr: Jlans, 2021. — 164 c. Pexxum noctymna: https://e.lanbook.com/reader/book/156393/#1

6. busros 3.Y. Teopust BeposTHOCTE U MaTemMaTnieckas craTuctuka. Kype yekuuit: yuebHoe moco-
owe / 3.Y. bmpgros. - 2-¢ wma., ucnp. -  Cankr-lIlerepoypr:  Jlamp,  2018.
- 224 c. Pexxum nocryma: https://e.lanbook.com/reader/book/103061/#1

IIporpammuoe odecnieuenue u MurepHer-pecypcebl

[Tpomecc peanuzaruu 00pa3oBaTeIbHON MPOTPAMMBI 00€CTICUeH HEOOXOIMMBIM KOMIUIEKTOM JIUIIEH-
3MOHHOTO MporpaMMHoOro odecnieuenust «Wordy, «Power Paint» Bepcun Office 2010.

MarepuaibHO-TEXHUYECKOE o0ecniedeHre y4eOHO| JUCIUIIIMHBI
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CrieninaabHOTO MaTEpUATHLHO-TEXHUUECKOTO O0ecTieueHus: He TpedyeTcsl.

Y4eOHO-MeTOANYECKHE PEKOMEHIAIMU 1JIA CTYJAeHTOB

1. Ykazanus aJisi npOCayIIMBaHUS JEKIIMI

[lepen HauanoMm 3aHATHUH BHUMATEIHLHO O3HAKOMHTBCS C YYEOHBIM IUIAHOM TPOBEICHUS JEKIHMHA U
CIIIUCKOM PEKOMEHJOBAHHOM JINTEPATYPHI.

[lepen mocenieHueM oyepenHON JIEKIUU OCBEXKHUTHh B MaMATH OCHOBHBIE KOHLEMIIUU MPOUIEHHOTO
panee marepuana. [IoAroToBUTH MPU HEOOXOIUMOCTH BOMPOCHI MpemnoaBatento. He Hamo omacaThesi, 4To
BOIIPOCHI MOTYT OBITH TPOCTBHIMHU.

Ha nexkuum OCHOBHOE BHHMAHHE CIIEIYET YISISITh HE (OpMYyJIaM U MAaTeMaTHYCCKUM BBIKIIATKaM, a
COJIEPAHUIO U3y4aeMbIX BOIIPOCOB, OMPEACIICHUSIM U TOCTAHOBKAaM 3a]1ay.

B mporecce n3yueHus JNEKIMOHHOTO Kypca HEOOXOAMMO IO BO3MOXKHOCTH YacTO BO3BpallaThCs K
OCHOBHBIM TOHSITHSAM U METOJaM PEIICHUs 3a71a4 (37€Ch BO3MOXKEH BHIOOPOYHBI KOHTPOJIb 3HAHUM CTYJICH-
TOB).

KenaTenbHO MCHOJB30BaTh KOHCIEKTHI JIEKIHMM, B KOTOPBIX MCHOJb3YETCA MPUHSTAs IpernoiaBare-
JIEM CHCTEMa 0003HAYCHHIA.

Jliis 6ornee moapoOHOTO M3YUYSHHS Kypca cleayeT paboTaTh ¢ PEKOMEHIOBAaHHBIMU JINTEPATYPHBIMHU
HCTOYHUKAMM H BHOBH HOSBIISIONIUMUCS HCTOYHUKAMH.

2. YKazaHus i y9acTusl B MPAKTUUCCKUX 3aHATUSIX

[lepen nocemieHnemM ysaCHUTh TEMY MPAKTHUUYECKOTO 3aHATUSA U CAaMOCTOSATEIbHO U3YyUUTh TEOpETUYE-
CKHE BOITPOCHI.

[TonyunTs y npenogaBaTess 3a/laHUE HA BBINOJIHEHUE MPAKTUYECKOTO 33JaHUs, KaK MPaBUIIO 3TO
peleHre 3a/1a4M Mo MPOUJCHHOMY JIEKIIMOHHOMY MaTepuany. Pemenue 3agaun opopMUTh MUCEMEHHO WU
BBITIOJIHUTH C UCTIOJIH30BAHUEM KOMIIBIOTEPA U MPU HEOOXOIUMOCTH pacriedararb U CJaTh MPEro1aBaTelto
Ha TIPOBEPKY.

[lepen mocerieHneM yACHUTh TEMY MPAKTHUECKOTO 3aHATUSA U CAMOCTOSITEILHO U3YYUTh TE€OpPETHYE-
CKHE BOIIPOCHI.

B koHI1e 3aHATHS TpU HEOOXOIUMOCTHU BBISICHUTD Y MPEMNO/IaBaTENsI HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yIbTaThl BHIIIOJIHEHUS Pa0OTHl HEOOXOAMMO pacIevyarars.

3.YKkazaHus A7 BBINOJHEHUS CAMOCTOSTENILHON paOoThI

[TonyunTs y npenoaaBatens 3aJlaHle U CIMCOK PEKOMEHI0BAaHHOM JUTeparypsl. M3ydyeHue TeopeTu-
YECKUX BOIMPOCOB CIEIYET MPOBOIUTH MO BO3MOXHOCTH CaMOCTOSITENIbHO, HO MPH 3aTPYAHEHUIX 00palarh-
Cs K MPErnoaBaTeio.

[ToAroToBUTH MMCEMEHHBINA OTYET O MPOJIEIAHHON padoTe.

[Ipu BeIMONMHEHWU (POHTAIBHBIX 3aJaHHUI MO YCMOTPEHHIO TperojaBareiisi paboTa MOXKET ObITh
orieHeHa 0€3 MUCHMEHHOI0 OTYETa Ha OCHOBE OTBETOB HA KOHTPOJBHBIE BOIPOCHI, IPH YCIOBUU aKTHBHOMN
CaMOCTOSITENILHOM paboTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIHHBIE BOIIPOCHI.

MeToanyeckre peKOMEHIAlUM JAJIA penogaBaresiei

1. Ykazanus ass npoBeACHUS JIEKIUN

Ha nepBoii BBoAHOM JEeKINH clienaTh 001l 0030p copepKaHus Kypca U OTMETUTh HOBbIE METO/IbI U
MOJAXO/BI K PEUISHUIO 33J1a4, pacCMaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHMs Kadeapsl, OT-
BETUTH HA BOIIPOCHI.

[Ipn moAroTOBKE K JIGKITMOHHBIM 3aHATHAM HEOOXOIUMO MPOAYyMaTh IUIAH €T0 MPOBEICHUS, COACP-
JKaHWe BCTYMUTEIbHON, OCHOBHOM U 3aKIIFOUYUTENHLHON YaCTH JEKIIUH, 03HAKOMHUTHCSI C HOBHHKaMH y4eOHOM
U METOJMYECKON JUTepaTyphl, MyOIUKAIUSIMH TEPUOJAMUYECKON TMeYaTh MO TeMe JICKIIMOHHOTO 3aHSITHS.
YTOYHUTH MIJIaH MPOBEACHUS CEMUHAPCKOTO 3aHATHS 1O TeMe JieKuu. [lepea u3noxxeHueM TEKYIIEro JIeK-
[MOHHOTO MaTepuaja HAIOMHHUTH 00 OCHOBHBIX MTOTaX, JOCTUTHYTBHIX Ha MpeapLaymux Jeknusx. C aToi
IEJIBIO 32/1aTh HECKOJIBKO BOIIPOCOB ayJTUTOPUH U OCYIIECTBUTH BRIOOPOYHBIM KOHTPOJIh 3HAHUS CTYACHTOB.

B xone NeKIMoHHOT0 3aHTHS MpEenoaaBaTeNib JOJKEH Ha3BaTh TEMY, y4eOHBIE BOIPOCHI, 0O3HAKO-



MUTbH CTYICHTOB C MEPEYHEM OCHOBHOM M JTOTIOJHUTEIBHOM JIMTEpATYyphl 1O TeME 3aHATHS. PackpbiBas co-
JepKaHue y4eOHbBIX BOIIPOCOB, aKIIEHTUPOBATh BHUMAHUE CTYJEHTOB Ha OCHOBHBIX KaTeTOpPUsX, SBICHUAX U
nporeccax, 0COOEHHOCTSIX MX MPOTeKaHus. PacKkpbIBaTh CYIIHOCTh U COJIEPKaHUE PA3IMYHBIX TOUEK 3P EHUS
U HaYYHBIX MMOJXO0J0B K 00BSICHEHUIO TEX WJIM UHBIX SBJICHUH U MPOLIECCOB.

CrnenyeT apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3MIIMIO MO CHOPHBIM TEOPETHUYECKUM BO-
npocam. [IpuBonuTte npuMepsl. 3aaBaTh 110 XOAY U3JI0KEHUS JIEKIIMOHHOIO MaTepuaia pUTOPUUYECKUE BO-
IIPOCHI U CaMOMY J1aBaTh HAa HUX OTBET. JTO CIOCOOCTBYET aKTUBU3ALIMN MBICIUTEIBHON JAESITEIBHOCTH CTY-
JICHTOB, NOBBILIEHUIO MX BHUMAaHUS M MHTEpPECa K Marepualy JEKLUuHu, ee coaepxkaHuio. [IpenonaBareinp
JIOJDKEH PYKOBOJAUTH PabOTOW CTYACHTOB IO KOHCHEKTHPOBAHUIO JEKIIMOHHOTO MaTepuaia, NoJ4epKUBATh
HEOOXOIMMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOXKEHUI M3ydyaeMOM TeMbl, 0CO0O0 BBIIEISIS, KaTe-
rOpHaNIbHBIN anmnapart. B 3akiI0unTeNnbHOM YacTH JIEKIMU He00X0IuMO chopMyIHpOBaTh OOIINE BHIBOABI 1O
TeMe, PacKpbIBAIOIIUE COECPKAHHE BCEX BOIPOCOB, MOCTABJICHHBIX B JIEKIMU. OOBABUTH IJIaH OUYEPEIHOTO
MIPAaKTUYECKOI0 3aHATHUSA, AaTh KPATKUE PEKOMEHJAIlMHU 110 MOJATOTOBKE CTYJIEHTOB K CEMUHApY.

Ha nmocnenneit nexuuu yaenuTs BpeMs A7 0030pa HanboJee BaKHBIX MOJI0KEHU, pACCMOTPEHHBIX
B Kypce.

2. YkazaHus i NPOBEACHUS TPAKTUUECKUX 3aHITHI

[ToaroToBUTH TEOPETUUECKUE BOMPOCHI HIIM 3a7a4i, KOTOPBIE JOJKHBI BBIMIOJIHUTH CTYACHTHI BOBpE-
Ms TIPaKTHYECKOTO 3aHATHS. [10ArOTOBUTH CIIMCOK JIMTEPATYPHBIX UCTOYHUKOB, HEOOXOMMBIX IS BBITIOJI-
HEHUS 33JJaHUsl U KOTOPBIE CTYACHTHI MOTYT MOJXY4YUTh B OMOIMOTEKe MHCTUTYTA. [I0ATOTOBUTH MepedyeHb
MHTEPHET-PECYPCOB, KOTOPHIE MTOMOTYT B BBIIOJHEHHH IpakTU4YecKoro 3afganus. [locie momydeHus: oTyeT
BBIMIOJTHUTH MPOBEPKY U Ha CIEIYIOIIEM MPAKTUYECKOM 3aHSITHH pa3o0paTh AOMYIIEHHBIE OMIMOKHU U IO JI-
CKa3aTh, KaK UX HEOOXOANMO YCTPAHUTb.

YeTko 0003HAYUTh TEMY 3aHATHS.

OO6CynUTh OCHOBHBIC TIOHATHS, CBI3aHHBIE C TEMOM.

B nponecce pemienus 3a1a4 BECTH AUCKYCCHIO CO CTYJIEHTaMH O IPaBUJIBHOCTU IPUMEHEHUS TEOpe-
THUYECKUX 3HAHUU.

OTmeuaTs CTYJEHTOB, HanboIee aKTUBHO yYaCTBYIOIIMX B PEHICHUH 33]1a4 U JUCKYCCHUSX.

B koHIIe pakTUKH 3a4aTh AyAUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB

3.YkazaHus Mo KOHTPOIII0 CAMOCTOSITENILHON pabOThI CTY/IEHTOB

[To yeMoTpeHuto mpenoaaBarens 3a/laHie Ha CaMOCTOSITENIbHYIO paboTy MOXKET OBbITh MHIUBUTYalb-
HBIM UJIH (PPOHTAIEHBIM.

[Ipu ucnonp30BaHUM UHIMBHUAYAIBHBIX 33JJaHUN TPeOOBATh OT CTY/IEHTAa MUCHMEHHBINH OTYET O MPO-
JelTaHHOM padore.

[Tpu npuMenennn GpoOHTATBHBIX 3aJaHUN BECTH KOJUIEKTHUBHBIE OOCYXICHHS CO CTY/IEHTaMU OCHOB-
HBIX TEOPETUUECKHUX MOJOKEHUH.

C 1enpi0 KOHTPOJS KayecTBa BBIMIOJIHEHUS CaMOCTOSTENbHON paboThl TpeOOBaTh MHAUBHIYAIbHBIE
OTYETHI (IOIyCTUMO BMECTO MUCBMEHHOTO OTYETa MPUMEHSTh HHINBUIyaTbHbIE KOHTPOIHHBIE BOTIPOCHI).

[Tporpamma cocraBieHa B coorBerctBuu ¢ TpedoBanusimu OC HUAY MUDU u yuebubimM miianom
OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBI

PaGouyto nporpammy coctaBui noreHT bapanosckas JI.B.

Penensent, npodeccop Uepnora H.M.

[Tporpamma omobOpena Ha 3acemanmun YMKH 13.03.01 TemmosHepreTuka W TEMJIOTEXHHKA OT
15.11.2021 rona, mporoxoi Ne 2.

[Ipencenarens yueOHO-MeToan4Yeckoi komuccun PasyBaeB A.B.



