MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHUS POCCUMCKOM ®EJEPALIN
benepanbHOE TOCYIapCTBEHHOE 010/ IKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET»

b51.0.06.01

(UHOeKc OUCYunIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Breicmiasg maremartnka 1

(HaumeHosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE O0SCTIICUeHNE MAIIMHOCTPOUTEIBHBIX TIPOM3BOICTB

HaIpaBJIEHHOCTH (MPOhHUIIb)
TexHOIOTHsI MAIIIMHOCTPOCHHSI

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mras Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO CeMeCTPpamM

Cemectp 1

dopma KOHTPOJIsA 3a4€T Hroro
Bun 3ansiTuit
Jlexuu 34 34
JlaGopaTopHble
ITpakTnueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 68,25 68,25
CamocrosiTenpHas paboTa 111,75 111,75
KoHnTpons
Hroro 180 180




Pabouyto mporpaMmy cocTaBuiL:
IOIIEeHT, JoueHT, K.1m.H. Komenesa H.H.

(Oondicnocms, yuenoe 36anue, cmenens, Pamuaus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OondicHocmb, yueHoe 36anue, cmenens, Pamuaus 1.0.)

Pabouas nmporpamma auctuIuinHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasieHust noarotoBku 15.03.05 KoHCTpyKTOpCKO-TEXHOIOTHUECKOE 00ecieueHrue
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpoxk aeiicTBusi paGoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3asenvroumii kadeapoit " O00OpyHOBAHUE M TEXHOJIOTHHA MAITMHOCTPOUTEILHOTO IPOU3BOJICTBA "

« _» 20 T. H.1O. Jlorunos
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotokon 3acenanust Ne 2 ot «09» centsiops 2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJAJCHHE COBPEMEHHBIM alllapaToM MaTeMaTUKH s
JAIBHENIIETO UCIOIB30BAaHUS B JIPYTHX O0JIACTSAX €CTECTBEHHOHAYYHOIO 3HAHMS M JUCLUUIUIMHAX
€CTECTBEHHOI'0 COJIep)KaHus, MPUOOPETEHHE TEOPETHUUYECKUX 3HAHMM IO OCHOBHBIM pa3jesiaM
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATILHOM JIeATEIHHOCTH, K CaMOCTOSITEIbBHOMY HM3yYEHUIO TeX pa3JielioB MAaTEMaTHKH,
KOTOpBIE MOTYT MOTPeOOBAThCS TOMOJHUTENBFHO B MPAKTUYECKOW M HCCIIE0BATEIbCKOM padore,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTHYECKOTO W aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOM KyIbTyphl OakaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUIMHBL ¥ TPaKTUKA, HAa OCBOGHUU KOTOPBIX Oasupyercs AaHHas JUCIUILIMHA!

MareMaTuka (1IKOJbHBIN Kypc), aredpa (IIKOJABHBIA Kype), reoMeTpus (ILIKOJBHBIA Kypce), ajredpa
1 Hayajia aHajan3a (IIKOJIbHBIA KYPC).

JIMCUMIUINHBL ¥ TIPAKTUKH, AJI1 KOTOPBIX OCBOCHUE NAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuiecTsyrouiee: 'Boiciias marematuka 2", "Boiciiag Mmatematuka 3", "®usuka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyvembie H
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJINpYyeMbIe . IInanupyemsble pe3yJbTaThl
KOMIIETeHIIUH HKOMITETCHIIHH o0y4eHus
(Kol ¥ HAMEHOBaHUE)

(Ko ¥ HAMMEHOBAHUE)
OIIK-5. Cniocoben OIIK-5.1. Ilpumensier mMaTeMaTU4ecKui | 3HaTb: OCHOBHBIE ITOHATHS
HCIIOJIb30BaTh anmapar aHaJUTHYECKOH TeOMEeTpUH, | aHAJIUTUYECKON  T'eOMEeTpUH,
OCHOBHBIE JIMHENHON anreOpsbl, | TMHEHHON anreopsl,
3aKOHOMEPHOCTH, T depeHIMaTbHOr0 U HUHTErpaibHOro | nuddepeHnraibHOro "
JENCTBYIOLINE B WCUYHCIICHUS byHKIIN OJIHOM | MIHTETPAJILHOTO  MCUUCIICHHUS
rporecce IIEPEMEHHOM. (GyHKIIMU OJHOW MEPEMEHHOH,
U3TOTOBJICHUS HEoOX0IUMbIe TUISL
MAaIIMHOCTPOUTENIbHBIX UICHTU(PUKAIIH,
u3zenuit Tpedyemoro (opMyIMpOBaHUS U PELICHUS
KauecTBa, 3a1aHHOT0 npoeccCHOHANBHBIX 3a/1a4
KOJIMYECTBA MpHU YMmeTs: BBISIBJISITh
HAaUMEHBIIINX 3aTpaTax €CTECTBEHHOHAYYHYIO
0O0IIECTBEHHOT O Tpy/a CYLUIHOCTh TEXHUYECKUX U

TEXHOJIOTHYECKUX TpoOiIeM H
npodeccuoHabHBIX  3ajad,
MPUBJIEKATh JJISI UX PELICHUS

3HAHUSA AHAJIMTUYECKOMN
T€OMETPUH, JIMHENHOMN
anreopsl,

nudhepeHIaTbLHOTO u

MHTETPaJIbHOTO  UCYMCIICHUS
(GyHKIMN OTHON TEpEMEHHOM
Bnaners: HaBBIKaMu
HCII0JIb30BaHUsI OCHOBHBIX
3aKOHOB U METOJIOB
AHAJIMTUYECKON T'€OMETPUH,




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/ibTaThl
o0y4eHust

JUHEHHOH aJreOpHl,

QG QepeHaIbLHOrO |
MHTETPaJIbHOTO NCUUCICHHUS
(GyHKIMK OTHON IEPEMEHHOM
ISl IACHTU(QHUKALIUH,
(opMyIHpPOBAHUS U PEILICHHS
npodeccroHaIbHBIX 3a1a4

OIIK-5.2. [IpumeHnsier MaTeMaTUYECKU
anmapar Teopus (QYHKIHH HECKOJIbKHX
MIEPEMEHHBIX, TEeOpUn
muddepeHIaNbHbIX ypaBHEHUH.

3HaTh: OCHOBHBIC TMOHSATHUA
TEOpUU (PYHKIIMU HECKOIBKUX
IEPEMEHHBIX, TEeOpUHn
nuddepeHIaTbHBIX
YpaBHEHUH, HEO0OXOIMMBIC
TUTST UIeHTH(DHUKAIIH,
(hopMyJIUpOBaHHS M PEIICHUS
npodeccuoHaNbHBIX 3a7a4
YMerTs: BBISIBJISITH
€CTECTBEHHOHAYYHYIO
CYITHOCTh TEXHUYCCKUX U
TEXHOJOTHYECKUX MpoOIeM U
npoeCCHOHANBHBIX  3ajad,
IPUBJIEKATh TSI UX PELICHUS
3HaHHUA  TEopuM  (QYyHKUIUU
HECKOJIbKUX MIEPEMEHHBIX,
Teopun UG depeHINATbHBIX
ypaBHEHUH

Bnagers: HaBBIKAMH
UCTIONB30BaHUS OCHOBHBIX
3aKOHOB W METOJOB TEOPUH
GbyHKIIIN HECKOJIbKHIX
MIePEMCHHBIX, Teopun
nudhepeHIaTbHBIX
ypaBHEHUH
UICHTH()UKAIIH,
hopmMynTUpOBaHUS U PEIICHUS
npoeccHoHaNbHBIX 3a7a4

TUTSt

OIIK-5.3. Ilpumensier MaTeMaTUYECKUN
ammapar  TEOpPUHM  BEPOATHOCTEH U
MaTE€MaTU4eCKON CTaTUCTUKHU.

3HaTh: OCHOBHBIE TIOHSATHUS
TEOpUU  BEPOSATHOCTEH U
MaTeMaTUYECKON CTAaTUCTHKH,
HEOOXOIUMBIC JUISL
uaeHTu(UKaINH,
(dhopMyIUpOBaHUS M PEUICHUS
npodeCCUOHABHBIX 3a1a4

YMers: IIPUMEHSATH
MaTeMaTUYECKUI arnmapar
TEOPUM  BEPOSATHOCTEH U

MaTeMaTHYEeCKON CTaTUCTUKH
Bnaners: HaBBIKaMH
HCHOJIb30BaHUI




dopmupyeMbie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJHUPYEMbIE . IlmanupyemMeble pe3yabTaThl
Konlq)neT::{yunn KOMHETCHIMH pyoﬁ qenpmly
(Koa 1 HAMMEHOBaHUE) y
(K01 1 HAMMEHOBAHUE)
MaTEeMaTHYECKOro  ammapara

TEOPUM  BEPOSATHOCTEH U
MaTEMAaTHYECKON CTaTUCTUKU

OIIK-5.4. [IeMOHCTpUpYET IMOHHUMAHHE
(UBUYECKUX SBJICHUM U TMPUMEHSET
3aKOHBl MEXaHHUKH, TEPMOJIUHAMUKH,
AJNIEKTPUYECTBA M MarHeTHU3Ma, TEOPHUU
MAaIIMH U MEXaHHU3MOB.

3HaTh: OCHOBBI (PH3MUECKUX

SBJIGHHA W TPHUMCHCHHS
3aKOHOB MEXaHUKH,
TEPMOIMHAMHMKH,

3JIEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUH MAIIIMH U MEXAHU3MOB
YMeTh: TPUMEHSTh 3HAHUA
OCHOB (DM3UYECKHX SIBJICHUU H
3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH,

3JIEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUH MAIIIMH U MEXAHU3MOB

Biagers: HaBBbIKAMH
UCIIOJIb30BaHUS OCHOBHBIX
¢u3nuecKkux  SBICHUA U
3aKOHOB MEXaHHKH,
TEPMOMHAMHUKH,

QJICKTPpHUYICCTBA U MAarH€TU3Ma,
TCOPHU MAIIMH U MEXAaHU3MOB

B npodeccnoHaNbHOMI
NESATSIIEHOCTH
3HaTh: OCHOBHBIE  3aKOHBI
TEXHOJIOTHH
MaIIHHOCTPOCHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
MIPOU3BOJICTBA
YMeTh: TpPUMEHSTh 3HAHUS
OCHOBHBIX 3aKOHOB
TEXHOJIOTHH

OIIK-5.5. IIpumMeHsieT OCHOBHBIE 3aKOHBI
MalIMHOCTPOCHUS pu

TEXHOJIOTUM  MAIIUHOCTPOCHUS  TIpH .

N TEXHOJOTHYECKON TMOArOTOBKE

TEXHOJIOTUIECKON MTOJITOTOBKE
TIPOU3BOJICTBA

MIPOM3BO/JICTRA.
Brnanets: HaBbIKAMU
WCIIOJIb30BAHHUS OCHOBHBIX
3aKOHOB TEXHOJIOTHH
MalIMHOCTPOCHUS npu
TEXHOJOTHYECKON TMOArOTOBKE
MIPOU3BOJICTBA B
npodeccroHabHOM

JACATCIIBHOCTH




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., baanbl | HHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 1. Jlex 1 Marpuiibl. [lelicTBUs HaJl HUMU 1 2 -
JInHennas
anreopa
Mopyns 1. Cp Marpuipl. Onpenenurenu. CucTemsl 1 28 -
JInHeliHas JMHENHBIN aJireOpandyeckux ypaBHEHUI
Mogyns 1. Ip1l CrnoxeHue, BEIUMTAHUE, TPOU3BEIICHUE 1 2 -
JInneiinasa MaTpHuIl
anreopa
Monys 1. Jlex 2 Onpenenurenu u ux cpoiicrsa. OdpaTHas 1 2 -
JInneiinas Marpuia
anreopa
Mogyns 1. Ip 2 Brruncinenue onpeaenurenei. 1 2 -
UInnelinas Haxoxxnenne oOpaTHON MaTpHIIbI
anreopa
Monyns 1. Jlex 3 Pemenue cucreM IMHEHHBIX ypaBHEHUN 1 2 -
JInHennas Meroaamu Kpamepa, ['aycca u cpencrtsamu
airedpa MaTPUYHOTO UCUUCIICHUS
Monys 1. Ilp 3 Pemenue cucreM JIMHENHBIX ypaBHEHUI 1 2 -
JInHeitnas
anreOpa
Mopyns 1. Jlex 4 HccnenoBanne cucTeM JIMHENHBIX 1 2 -
JInnelinas ypaBHeHuil. Teopema Kponekepa-Kanemnnm
anreopa
Mogyns 1. Ip 4 KonTponbnas pabota 1 mo Teme 1 2 25 - KonTponbnas padora 1
JInHeitnas "Jluneiinas anreopa” o teme "JIlnHeitHas
asirebpa anrebpa”




DopMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaanbl | HHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BekTopsb! u neiicTBus Hag HUMU. baswc. 1 2 -
BekropHas CkamnsipHoe, BEKTOPHOE, CMEIIaHHOE
anrebpa MIPOU3BE/ICHNE BEKTOPOB
Monynb 2 Cp OcHOBHBIE IOHATHS BEKTOPHOMN aJIreOpHl. 1 28 -
BekTopHas basuc. Ilepexon ot ogHOrO Oasuca K
airedpa npyromy. CkanspHoe, BEKTOPHOE,
CMeIIaHHOE MPOU3BECHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amgau o reme "OCHOBHBIE 1 2 -
BekropHas MOHATHS BEKTOpHOH anreopsl. basuc"
anreopa
Monyib 2 Jlex 6 CkansipHo€ MPOU3BE/ICHUE BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anredpa
Monys 2 IIp 6 Pemenue 3a1a4 Ha ckansipHOE 1 2 -
BexkropHas MPOU3BENCHHUE
areOpa
Monyns 2 Jex 7 BekropHoe nmpon3BeieHHE BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anrebpa
Monayns 2 IIp 7 Pemenue 3a1au Ha BEKTOpHOE 1 2 -
BexropHas MPOU3BEJCHHE
asreOpa
Monayns 2 Jlex 8 CMelmiaHHOE TPOU3BEIEHNUE BEKTOPOB. 1 2 -
Bekropnas BeIpaxxeHue cMemanHoro npou3BeaeHUs
asreOpa gyepe3 KOOPIAUHAThI COMHOXKUTENEH
Monynb 2 IIp 8 KonTponbhas pabota 2 o Teme 1 2 25 - KonTponbhas padota 2
Bekropnas "BexTopHas anredpa" no teme "BekropHas

anrebpa

anreopa"




DopMbl TEKYLLEro

reoMeTpus

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaanbl | HHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 [TonsiTie 06 ypaBHEHUH JIMHUH HA 1 2 -
AHAJIUTUYECKAsT IUIOCKOCTH. Y PAaBHEHHUS NPSIMOM Ha
reoMeTpus miockocTu. [ImockocTh B MpOCTpaHCTBE.
Monyns 3 Cp [Tpsimast Ha iockoctu. [lnockocts u 1 27,75 -
AHaTUTHYECKast npsiMasi B mpoctpaHcTBe. Kpusbie BTOporo
reoMeTpHs nopsiaka. [ToBepXHOCTH BTOPOTO MOpSIIKa
Monynb 3 IIp 9 [IpsiMasi Ha MJIOCKOCTH M B MPOCTPAHCTBE. 1 2 -
IAHaNTUTHYECKas [itockoCTh B MPOCTpaHCTBE
reoMeTpus
Monynb 3 Jlek 10 Kpussie BToporo nmopsijaka. DJUIUIIC. 1 2 -
IAHATTUTHYECKAS I'umep6omna. [Tapaboura.
reoMeTpust
Monayns 3 IIp 10 [TocTpoeHne KpUBBIX BTOPOTO MOPSAKA 1 2 -
AHanmuTHYeCKas
reoMeTpust
Monayns 3 Jlex 11 [ToBepxHOCTH BTOPOTO MOPSIIKA. 1 2 -
AHIUTHYECKAS HunrHapryecKkre mMoBEPXHOCTH.
reoMeTpust KoHnnueckue noBepXHOCTH U OBEPXHOCTH
BpaICHHS
Monayns 3 Ip 11 KpuBbie BToporo nopsaka, ux 1 2 -
AHANUTHYECKast KaHOHMYecKHe ypaBHeHus. [IpuBenenue
reoMeTpHs ypaBHEHHsI KpUBOW BTOPOTO TIOPSIIKA K
Monayns 3 Jlex 12 KpuBblie BTOpOro nopsiika B noJsipHOU 1 2 -
AHanuTryeckas CHCTEME KOOPJAWHAT.
reoMeTpHst
Monyns 3 Ip 12 KonrtpomnbHas padora 3 o Teme 1 2 25 - Konrtponsnas pabora 3
AHaITUTHYECKAs " AnanuTHueckas reomeTpus’ 1o TeMe "AHalnuTHYeCKas

reoOMeTpHs




DopMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaanbl | HHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlex 13 Oynknus. [lonaTue, oOCHOBHBIC 1 2 -
BeeneHue B XapaKTePUCTHKH, CLIOCOOBI 3aaHMUS.
MaTeMaTHYeCKUN OcHoBHbIE 2NIEMEHTapHbIE (PYHKIIUU.
aHaIN3
Monyns 4 Cp DOnemeHTapHbIe (QYHKIHUU U UX CBOICTBA. 1 28 -
Beenenue B [Ipenen nocnegoBarensHOCTH. [Ipenen
MaTeMaTHYeCKUN ¢dbyukuu. HenpepbiBHOCTD DyHKIIUU.
aHAIIN3
Monyns 4 IIp 13 OcHOBHBIE dJIEMEHTapHbIE (DYHKIIH, UX 1 2 -
Beenenue B rpacduxu. OOpaTHas u cloxkHas QyHKIUU.
MaTeMaTUYECKUI
aHaIN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoneuyHno masbie U 1 2 -
Beenenue B 0ecKkOHEeYHO OombINe QYHKIUH, CBSI3b
MaTeMaTHYECKUI MexX1y HUMHU. [IepBbIii 3amedaTenbHbIN
aHaIN3 npenen.
Monyns 4 IIp 14 Bunsr HeonpenenéHHocTel U cocoObl UX 1 2 -
Bsenenue B YCTpaHEHU
MaTeMaTHYeCKUN
AHAIIN3
Monyns 4 Jlex 15 Bropoii 3amMeuatenpHbli Ipeaes. 1 2 -
Baenenue B OKBHUBaJIEHTHBIE OECKOHEYHO MaJbIE.
MaTeMaTHYeCKUN
QHAIIN3
Monyns 4 IIp 15 Brrunciienre npeaenoB ¢ TOMOIIbIO 1 2 -
Beenenue B 3aMevaTeNbHbIX MPEIeIOB.
MaTeMaTUYECKUI

AHaJIn3




DopMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaanbl | HHTEpakTHB, 4.
(pasznen) paGoTHI (yueoHoO¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD PyHKITHH. 1 2 -
Beenenue B
MaTeMaTHYeCKUN
aHaITN3
Monyns 4 IIp 16 Hccnenoanue GpyHKINUU HA 1 2 -
Beenenue B HENPEPHIBHOCTh
MaTeMaTHYeCKUN
aHaITN3
Monyns 4 Jlex 17 HToroBoe noBTOpEHUE 1 2 -
Bsenenue B
MaTeMaTUYECKUI
aHaIN3
Monyns 4 Ip 17 KonTponbhas pabota 4 no teme 1 2 25 - KonTponbnas pabora 4
BBenenue B "BBeneHnne B MaTeMaTHYECKUI aHamu3" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTUYeCKUi aHau3"
aHAIIN3

Tecr Hrorosoe TectupoBanue uepe3 LT 1 2 100 - TectupoBanue

A [TpomexyTouHas aTTectanus (3a4€T 1Mo 1 0,25 -

HAKOIMUTEIILHOMY PEUTHHTY)
Hroro: 180 100

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM yueOHBIM MEPOIIPHUSITHSM, IPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl HTOIOBOTO TECTHPOBAHMS ), pa3iesi€HHAas Ha 2.




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B nucuumiune "Briciias maTemaTtuka 1" ucnonb3yroTcs:

TEXHOJIOTHSI MOAYJIBHOTO U OJOYHO-MOIYJIBHOTO 0O0y4YeHHs (colepikaHue Yy4eOHOTo
MaTepuana XKECTKO CTPYKTYPUPOBAHO B IIENSX €r0 MaKCHMAJIbHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSI Pa3BHUBAIOIICTO OOydeHUs (MPOBEJACHUE JICKIUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHmpoBaHHOro 00ydeHus (MpeaararoTcs 3alaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC TEXHOJOTHH (TPUMEHEHUE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCylIeCTBIEHNE TECTOBOTO KOHTPOJIS 3HAHUN y4YaIIuXCs).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpETHYECKOro OOY4YEeHHs CTYIACHTOB COCTAaBIISIIOT JIEKIMH, B XOJ€ KOTOpOH
MperoaaBaTellb N3JiaracT OCHOBHBIC, HAMOO0JIEE CIIOKHBIC MIOHSATHS TEMBI, & TAK)KE CBS3aHHBIC C HEH
TEOPETHYCCKUE M MPAKTHUUECKHE MPOOJEeMBI, TaéT PEKOMEHIAIUU I MPAKTUYECKOTO 3aHATUS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone neKkuMOHHBIX 3aHATHH 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAaHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beicinas maremaruka 1". XKenareabHo ocTaBiATh B pabo4ynx KOHCIEKTaxX
MOJIsI, Ha KOTOPBIX JeNaTh IOMETKH, TMOTYEPKUBAOIINE OCOOYI0 Ba)XHOCTh TEX WM HWHBIX
TEOPETHUYECKUX MOJOKEHUM.

CamocrosiTennpHass paboTa CTYJACHTOB SIBJISETCS BaXXHBIM BHJAOM YUe€OHOU NESITEIbHOCTH.
CamocTosaTenpHas paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOIMYECKOM PYKOBOJCTBE MIPEToiaBareis, HO 0€3 ero HeMmoCPEACTBEHHOTO YUaCTHs.

B mporiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM yUeOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JEKIHUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNH MPENoAaBaTeNs.

Ha npakTudeckux 3aHATHSIX CTYIEHTHI PEIIAlOT 33a/1a4uu MO PyKOBOJCTBOM IPEMOIaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAIIEHBI H3YyUEHHUIO Hanboyiee BaXKHBIX U CIOXKHBIX TeM Y4eOHOMN
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTIeHUs U3yYEeHHOTO MaTepHara.

BaxxHbIM KpUTEpUEM YCBOEHHUSI TEOPUU SBIISIETCS YMEHHUE PeIllaTh 3a7aul Ha MPOWICHHBIN
Marepuan. [lpm pemenun 3amad HY)KHO OOOCHOBaTh KaXKIbIM dTall pEMICHUs, HWCXOIS U3
TEOPETHUUECKUX IMOJO0KEHUM U3ydyaeMoro Kypca. Eciiu CTyIeHT BUAMT HECKOJIbKO IyTEH pellieHus,
TO OH JIOJDKCH CPaBHUTh MX W BBIOpAaTh CaMblid palMOHAIBHBIA. PemieHue 3amgad u mpUMEPOB
clelyeT u3Naratb MoApoOHO, BBIYMCIEHHUS pacroyiiaraTh B CTPOTOM TOPSAKE, OTAENss
BCIIOMOTaTEJIbHBIE BEIYMCIICHHS OT OCHOBHBIX. [10STydeHHBIN OTBET CeayeT MPOBEPITH CIIOCOOAMH,
BBITEKAIONIMMHU W3 CyIlecTBa JaHHOM 3aaauu. PelmieHue 3amad ompenenéHHOTO THUMA HYKHO
MIPOJIOJDKATH IO MPUOOPETEHUSI TBEP/IBIX HABBIKOB B PEIICHUH.

[To 3aBepuieHHIO W3yYEHHUs MOAYNSI TperojaBaTellb MPOBOIUT KOHTPOJBHYIO paboTy C
LIEJIbIO MTPOBEPKU U OLIEHKH 3HAaHUN U YMEHUH CTYJEHTOB. 3a/laHus KOHTPOJIbHOM pabOThl TOJIAKHBI
OBITH BBITIOTHEHBI AKKYPaTHO, MOCIEI0BAaTEIbHO, OOOCHOBAHUE PEIICHUSI U OTBET 00s3aTEeNbHBI B
KOKIOM 3alaHud. [Ipu BBIMOJHEHWHW KOHTPOJIBHBIX PAOOT HE OMYyCKAeTCs HCIOIh30BaHUE
MOOUJIBHBIX YCTPOUCTB U TaKETOB.

[Ipy 1OATOTOBKE K HMTOTOBOMY TECTUPOBAHHUIO CTYIEHT JOJDKEH IMOBTOPHO H3YYUTh
KOHCIIEKThl JIEKIUA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOMOJHHUTEIBHYIO JIUTEPATYPY,
MIPOCMOTPETh PEIICHUSI OCHOBHBIX 3aJad, PEMIEHHBIX CaMOCTOATEIbHO M Ha NPAKTHYECKUX
3aHATHUAX, @ TAKXKE COCTAaBUTh MUChbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIEC HA 3aU€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KontponbHas padota 1 o teme
1 OIIK-5 POJIbHAA P )
Jluneiinas anrebpa
KontponbHas padoTa 2 1o Teme
1 OIIK-5 b p g
BexTopHas anreOpa
KontponbHas padota 3 o teme
1 OIIK-5 AP P ;
AHanuTHYecKas FreOMETpHs
KontponbHas padoTa 4 1o Teme
1 OIIK-5 ) p P 9 ,
Beenenune B MaTeMaTUYeCKHUI aHAIINA3
1 OIIK-5 Bomnpocs! k 3auéty NeNe 1-43
1 OIIK-5 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WM MHBIC MaTepUualibl, H606X0)II/IMI>IC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHasi padora 1 no teme "Jluneiinas ajareopa"
(HaumeHOBaHUE OYEeHOYHO20 CPedCmsa)

Tunosble npuMepsbl 3a1aHUM

Bapmuanr 1
1 21 2 10
1. Haiitu mpousBenenue matpuiy AB u BA,ecru A={3 4 0[;B=[-3 0 1
0 21 1 20
1 0 2 -3
2. BeruncnuTh onpenenuTens 4213 .
5 2 3
6 0 3

3. Pemmuth cucremy Metomom Kpamepa
2X1 — X2 — 6X3 =-1
Xl -2 X2 4)(3 =5
Xi- Xo+2X3=-8
4. PemmnTh cucteMy cpeicTBaMU MaTPUYHOTO WCUUCIIEHUS:
2X1 — X2 — 6X3 =-1
Xl -2 X2 4)(3 =5
Xi- Xo+2X3=-8
5. Pemute cucremy metonom ["aycca
2X1 — X2 — 6X3 =-1
X1 -2 X2 —4X3 =5
Xi- Xo+2X3=-8

Bapuanr 2




w O© N
N N

2. BeruucauTe onpeaenuTelib

01

1
5
1
2

3. Pemmuth cucremy meronom Kpamepa

2X1—-2X,+ X3=6
X1 +6 X, +3X3=3
2X1+3 X, +X3=0

4. Pemuthb CUCTEMY CPEACTBAMU MATPUIHOI'O NUCUUCIICHUA:

X1 +6X,+3X3=3
2 X1 +3 Xy +X3=0
5. Pemmuth cucremy meronom I'aycca
2X1—-2X,+X3=6
X1 +6X,+3X3=3
2 X1 +3 X, +X3=0

{ 2X1 -2 X, + X3=6

Bapuanr 3

W o W b

1. Haiftu npousBenenue matpuil AB u BA, ecniu A=

w O w

2. Beruncnute OIPCACIINTCIIb

N O O

1

aa B~ DN B

3. Pemmuth cucremy meromom Kpamepa

6 X1 +9X;-2X3=-4

{ 2X; -3 X, +3X3=3
10 X1 +3 X, -3X3=3

W 0, N

4 2 6
1. Haiitu npousBenenue matpuiy AB u BA,ecim A=|0 1 2|;B=
5 7 3

A O DN

N R~

4. Pemuthb CUCTCMY CPCACTBAMU MATPUYIHOI'O NCUUCIICHUA:

6 X1 +9X;,-2X3=-4

{ 2X; -3 X, +3X3=3
10 X1 +3 X, -3X3=3

5. Pemtuth cuctemy metosiom I'aycca
2X1 -3 X, +3X3=3
6 X1 +9X;,-2X3=-4
10 X; +3 Xy -3X3=3

Bapmuanr 4

1. Haiitu mpousBenenue matpuii AB u BA, eciiu A

o w O

vs)
Il

0
2
1

N N

w kW

= O o

o1 N o

=
OHOO
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2. BeruuciauTh onpeaeauTenb

N O w O
W L N N

01

3. Pemmuth cucremy meromom Kpamepa
4X1 -3 X, +X3=7
Xj_ - 2X2 -2X3 =3
3X1-Xy +2X53=-1
4. PeminTh CUCTEMY CPEICTBAMH MAaTPUYHOTO HCUHCIICHHS:
4X1-3 X, +X3=7
Xj_ - 2X2 -2X3 =3
3 X1 -Xy #2X3=-1
5. Pemute cucremy metonom ["aycca
4X1 -3 X, +X3=7
Xl - 2X2 -2X3 =3
3 X1 -Xy #2X3=-1

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontposnbHast pabota 1 BbINOJIHAETCS CTYAEHTaMU Ha IMPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHOM pabOThl CTYAEHTHl MOTYT
MOJIb30BAThCS OYMaKHBIMH HOCUTENSIMH HH(OpMaiuu (KOHCIIEKTaMHU JIGKIUH M TPAKTHUYECKUX
3aHATHM, CIPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMHU, Y4eOHO-METOJAMYECKMMU IOCOOUSIMM).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONUCTBAMH U TaIKETaMHU.

Kpurepuu onenku:
KontponbHas pabota cogepXuT 5 3aaHui, Kaka0e 3a/laHue OLIeHUBaeTCs B 5 0aoB.
5 0aJIsIOB BBICTABIISIETCS CTYJIEHTY, €CJIM 3aJJaHUE BBIIIOJIHEHO B TIOJHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
3 Oayuta BBICTABIISETCS CTY/ICHTY, €CJIH 3a/IaHHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %
2 Gajuia BBICTABIISETCS CTYJEHTY, €CIIM 3aJJaHHe BhINOJIHEHO B 00bEMe oT 40 % 110 59 %
1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJlaHue BBITTOITHEHO B 00BEME oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KonrpoJabHas padora 2 no reme ""Bexropuas aareopa"

(HaumeHnosanue OYeHOUHO20 CPedcmea)

Tunossle npuMepsl 3a1aHUM
Bapmuanr 1.

1. Pa3oxuth TEOMETPUYECKH U AHATUTHYECKA BEKTOpP C IO BEKTOpaM 5 51 Z_), ecIn 5=- ; -
}'; E:f+3}; 5:22'+3}.
2. JlaHbI BEKTOPBI 5:{2, 3,4}, l;:{-l, 5,5}. Haiitu: 1) ( 5, l;); 2) M ;
- _A_ - -0 —
3)(2a+b, b);4) np;(a+b);5) a -opra.

— J— — — N — J— — N _
3. Jlanbl BekTopel a=2m+n; b=3m-2n,rae ‘m‘:z; ‘n‘:3;(m , n):%.

Haiiru: 1) (a, b): 2) M 3)(a. b): 4) np; (a+b).

4. Haiitu muioiaib napajaieiaorpaMma, NOCTPOCHHOTO Ha BEKTOpax



N - — N — J— — N _ V4
=m-2n, b=3m+2n,rne ‘m‘:‘n‘:S;( m,n ):Z.
5. lanbl koopauHaThl BepinH mupamuasl A |/A, A3A, A (4,0,0);, A, (-2, 1, 2); As(1,

|

3,2); A4(3,2,7). TpebGyercst cpeacTBaMH BEKTOPHOI alreOpbl HAMTH:
— yron mexay peopamu A |A 5 n A |Ay;
— momazas rpann A A, A5

— 00BeM InmupamMubl.

Bapuanr 2.

1. Pa3/iosKuTh TEOMETPHUYUCCKH U AHATIMTHYCCKH BEKTOP @ 110 BEKTOpaM bu E, ecm a=3i
-], b=2i+2]; c=-i+3 .
2. JlaHbl BEKTOPBI 5:{2, -1, 0}; 132{-1, 1, 2}. Haiitu: 1) (5, I;) 2) ‘5‘ ;
A _ -0 _
3)(2a-b, a);4) np;(a+b);5) a -opra.
_ —_ - = —_ - — — — N = T
3. Jlansl BekTopsl =2 p-q; b=3 p+2¢,rne ‘p‘:‘q‘:l; (p,q ):g
_ — A -
Haitru: 1) (@, b); 2) ‘a‘;B)(a, b); 4) np; (a+b).
4. HaiiTH rioIa/ b mapajuieiorpaMma, MOCTPOSHHOTO Ha BEKTOPax
AN

:3;(n_1 , n ):z.

6
5. Jlausl koopauHathl BepimH nupamuasl A A, A3A, A (1, -1,0); A, (4,5, -2); As(-

a=3m-n; b=2m+n, e ‘m‘:‘n

1,3,0); A4 (6, 1, 5). TpebyeTcst cpencTBaMu BEKTOPHOMH anreOpsl HAWTH:
— yron mexay peopamu A |A 5 n A |Ay;
— momanas rpann A A A g

— 00beM IUpaMHIbI.

Bapuanr 3.

1. Pa3noxuTh reoMeTpudecku U anaautudecku Bektop C 1o BekTopam a u b, ecnn a=21

; 5:-5-2}; ¢=2i+3].

2.J1aHbI BEKTOPBI 52{2, -2, -2}, Z;:{-Z, 3, -6}. Haittu: 1) (5, l_)); 2) ‘5‘ : 3) (5+l; , a- b);
4) np5(5+l;); 5) b_O-OpT[;.

- - _ - _ — — —_A_ 2
3. Jlauwl BekTOpHI A= M-2n; b=3 m+n, e ‘m‘:B;‘n‘=2;(m ; n)=§ 7

- _ - A _ - _

Haiiru: 1) (@, b): 2) ‘a‘ :3)(a+b, a-b);4) npy(a+b),

4. HaiiTu miomaaps napauienorpaMMa, IOCTPOEHHOT0 Ha BEKTOpax
A

a= 77_’1-25; I;=3m+lz,rne ‘%‘23;‘5‘:2;(;1, n)=§ V4



5. Jlanbl KOOpAMHATHI BepiuuH mupamMuasl A A, A3 A 4. A (1, 3, 5);

A5,(0,2,0); A5(5,7,9); As(0,4,8). TpeOyercs cpeacTBaMH BEKTOPHOHU alreOpbl HANTH:
— yron Mexxay peopamu A A, n A Ay;

— mnomans rpann A A A g

— HPOCKIOHUIO BEKTOpa Al A3 Ha Al A4

— 00BeM ImupamMubl.

Bapuanr 4.

1. Pa3inoXuTh reoOMeTpUYECKH U AaHAIMTUYECKU BEKTOP C 1o BEKTOpaM an l;, eCcIu 5:43
; 5:-22+3}'; E:4f+2}.

2. JlaHbl BEKTOPBI 5:{2, -3, 1} 1;:{-2, 6, 3}. Haiitu: 1) (&, [;) 2) ‘5‘ ;

A _ _ _
3)(a+b,2a-b);4) np;(a+b);5) b°-oprb.
_ _ - — . _ N _ T
3. lanbl BekTOpel a=3 m-5n; b=2m+n, rue ‘m‘ZZ;‘n‘Zl; (m, n)ZE
_ _ A o _
Haiiru: 1) (a, b): 2) ‘a‘ :3)(a+b,2a-b);4) np;(a+b);
4. HaiiTu tuiomas napajuieorpaMMa, OCTPOEHHOI0 Ha BEKTOPax
_ _ - — _ _ N _ T
a=3m-5n; b=2m+n,rne ‘m‘ZZ;‘n‘:L (m, n):§
5. Jlanbl koopauHaThl BepunH mupamuiasl A A, A3A, A3, -5 2); A, (4,5, 1); As(-3,
0,-4); A4 (-4, 5, -6). Tpebyercst cpeacTBaMHU BEKTOPHOMN anreOpbl HANTH:
— yron Mexny peopamu A |A, n A Ay,
— mromans rpand A A, A3

— npoeximio Bektopa A A3 na A; Ay

— 00BeM MUPaMU/IBL.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTposnbHast pabota 2 BBIMOJHAETCS CTYAEHTaMHU Ha TMPAKTUYECKOM 3aHATUU 8, Ha
BBINOJIHEHHE paboOThl OTBOAMTCA 2 yaca. [Ipy BBIMOTHEHUH KOHTPOJIBHONW paboThl CTYAEHTHI MOTYT
M0JIb30BAThCA OyMa)XHbIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMH JIEKIHH M MPaKTUYECKHX
3aHATUH, CHPAaBOYHBIMH MaTepUalaMH, Y4YeOHMKaMM, YYeOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONHCTBAMH U TaIKETaMU.

Kpurepum oueHku:

KonrtpomnbHas pabota coaepXuT 5 3aaHui, KaK0€e 3a/laHue OLICHUBAeTCs B 5 0aIOB.

5 0ajuIoB BBICTABIISICTCS CTYACHTY, €CIIH 33JJaHNE BHITIOJIHEHO B MOJTHOM 00BEME;

4 Garnta BBICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00BEMe oT 80 % u BbIIIE;

3 Gaia BeICTABISIETCS CTY/ACHTY, €CJIH 33/1aHK€ BBINOJIHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuia BBICTABIISACTCS CTYJEHTY, €CIIM 3aJJaHue BBINOIHEHO B 00BEMe 0T 40 % 1o 59 %

1 Gayn BeICTaBIsI€TCS CTYACHTY, €CIIH 33laHKe BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GanIoB BBICTABIISICTCS CTYJCHTY, €CIIM 3aJ]aHKE BBIIIOJHEHO B 00bEMe MeHee 19 %.



7.2.3. KonTpoJjbHas padora 3 o TeMme " AHAJIUTHYECKAA reomerpus’”

(HaumeHo8aHUe OYEeHOUHO20 CPeOCmead)

TunoBble npuMepsbI 3aJaHNIH

Bapuanr 1.
X-2 y-2 z+1
-1 -1

1.Haiitu yron mexay npsimoi U IUIOCKOCTBIO

X+2y+3z-14=0.

2.JlaHbl KOOPAMHATHI CEPEIUH CTOPOH TpeyroiabHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucatp
yYpaBHEHUE CTOPOHBI, MPOXOIAILEH uepe3 T. Mj.

3.ITocTpouTh KpUBYIO

9x2-18x+4y>-16y-11=0.

4.IlocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu uenTp u panuyc cepsl 1 IOCTPOUTH €€.
X2+ y? +7° - 3x +5y -4z = 0.

Bapmuanr 2.

x=1 y+1 z-1
0 -1

1. HaiiTi Touky nepecedeHus npsaMoit Y IIOCKOCTH

3x-2y—-4z2-8=0

2. Jlanbel 2 cMeXHBIE BepIIMHBI mpsiMoyroibHuka A(-3, 7) m B(5,1) Hanucare ypaBHEeHHe
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

3. IlocTpouts kpuByro 9x*-18x — 4y*+16y-43=0.

4. ITocTpouTh MOBEPXHOCTH:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu uenTp u panuyc cepsl 1 TOCTPOUTSH €€.
X2 +y?+2° —x+3y+2=0

Bapmuanr 3.
1. CocraBuTh ypaBHEHHE IUIOCKOCTH, NpPOXOAAlIed depe3 Touky  M(2,-2,-3)

x-1 y+05 z+15
-1 0 2

NEPIEeHIUKYISAPHO MPSMOi

2. lansl BepmuHb Tpeyroasauka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHeHHE

MeEAMAaHbI, IPOBEIECHHO uepe3 BEpUIMHY A.

3. IlocTpouts KpHuBYyIO X* - 2X — 6y + 13=0.



4. TTocTpouTh MOBEPXHOCTH:

a)922+y+2=0;
0) x2 + 3=y* +272

5. Haiitu nenTp u paauyc chepsl 1 OCTPOUTH €€.
X*+y*+2°—x+y+1=0

Bapuanr 4.

Xx-2 y+2 z-1 X-y+z+8=0

1. TlapanienbHBI U TPSIMbIC 154 .
-4 3 1 2X+Yy—-22+5=0

2. CocTaBUTh YpaBHEHHUE BBICOTHI, OIYIIEHHOHN U3 BepiiuHbl A B TpeyroisHuke ABC, eciau
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x*+4=2%;
0) 3 - x2+y2 +4z22=0.

5. Haiitu uenTp u panuyc cepsl 1 TOCTPOUTSH €€.
X2 +y? +7° - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHIETCS CTYAEHTAMH Ha NPAaKTUYECKOM 3aHATHH 12, Ha
BBITNIOJIHEHHE paboThl OTBOAUTCS 2 yaca. [Ipu BBINOJHEHNN KOHTPOJIBHONU pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENISIMH HMH(OpMaiuy (KOHCIEKTaMHU JIEKIUH M NPaKTHYECKUX
3aHATHHA, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU MOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkmu:

KoHTposibHast paboTa cOAEpKUT 5 3aaHui, KaXK0€ 3a/IaHKE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISIETCS CTYJICHTY, €CIIM 33JlaHHE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISI€TCS CTY/ACHTY, €CJIH 33/1aHK€ BBINIOJHEHO B 00bEMe oT 80 % U BhIIIIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3aJlaHie BBINOIHEHO B 00BEMe oT 60 % 10 79 %

2 OaJiia BBICTABIISCTCS CTYJICHTY, €CIIH 3aJIaHue BRIMTOITHEHO B 006EMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHie BBIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHK€ BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonrpoJabHas padora 4 no reme ""BBeneHue B MareMaTu4eckuii aHaaus"'
(HaumeHo8aHUe OYEeHOUHO20 CPeOCmead)

TunoBble npuMepbI 3a1aHNI

BapuanTt 1



1. IToctpouTts rpaduk GyHKIUU Y = X|X —1|

2. [Toctpouts KpuByto r =1+ c0S2¢
1

3. UccnenoBaTh Ha HEMPEPHIBHOCTH QYHKIUIO V = 2

. COSX—C0S2X
4. Beraucnute npeaen lim———
x>0 XSIn2X

3X _ 2 5x+2
5. Beruncaure npegen lim ]
x>\ 3X+1

Bapuanr 2
1. TloctpouTs rpaduk pyHKIMHE Y = X + |X|

2. [Toctpouts KpuByto r =1+ C0S2¢
1

3. UccnenoBaTh Ha HEMPEPHIBHOCTH QYHKIUIO V = 2 x18

. COSX—C0S3X
4. Beraucnute npepen lim————
x>0 1—c0s5x

4x+1)""
5. Beruuciure mpeaen lim j
x>\ 4x -1

Bapuanr 3
1. IToctpouts rpaduk GpyHKIUU Y = x|X| +1
2. IlocTpouts KpuByt0  =1—Ssin2¢
2
3. UccrenoBarh Ha HEMPEPHIBHOCTD PYHKIUIO ) =€ **3

. sin3x
4. Beraucnute npeaen lim

>0 \X+9-3

2X+3
. [(5X+2
5. Beruncnute npegen lim

x>=\ 5X -1

Bapmuanr 4

a

1. TloctpouTts rpaguk GyHKIMH ) = —-
X

2. IlocTpouThb KpUBYIO I' =2+ Sin2¢
2

2
3. UccrnenoBath Ha HENPEPHIBHOCTD QYHKIMIO Y = 3% +3

. sin7x
4. Beraucnute npeaen lim———

X207 —\JX+49

_(6x+3)"
5. Berauciure npegen lim
x>o\ 6X -1

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonrponbHast pabora 4 BBINOJHIETCS CTYACHTAMH Ha NPAaKTUYECKOM 3aHsATHH 17, Ha
BBITMIOJIHEHHE Pa0OThI OTBOAUTCS 2 4aca. [Ipu BBIMTOJIHEHUU KOHTPOJILHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENISIMH HH(OpMaIuu (KOHCIEKTaMHU JIEKIUHA M TPaKTHUECKUX
3aHATUH, CIPABOYHBIMU MaTepHalaMH, YYCOHUKAMH, YYEOHO-METOAMYECKUMU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHui, KaXKI0€ 3a/1aHue OIICHUBACTCS B 5 0aIOB.
5 0aJI0B BBICTABIISAETCS CTYJICHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B IIOJTHOM 00BEME;

4 Gayia BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/IaHKUE BBITIONHEHO B 00bEMe oT 80 % U BBIIIIE;
3 Oaia BeICTABISIETCS CTY/ACHTY, €CJIH 3aJjaHKe BBIIOJIHEHO B 00bEMe oT 60 % 10 79 %
2 OaJia BBICTABIISIETCS CTYICHTY, €CIIH 3a/IaHue BRIMOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CJIU 3aJlaHre BBITTOIHEHO B 00BEMeE oT 20 % 10 39 %
0 GayyIoB BBICTABIISIETCS CTY/ICHTY, €CIIH 3a/IaHNE BHIMOIHEHO B 00BEMe MeHee 19 %.

7.2.5. UToroBo€e TeCTUPOBaHUE
(HaumeHosaHUe OYEeHOUHO20 CPeOCHsa)

Tunossle npuMepsl 3a1aHU
Mopyas 1. JInneiinas anredpa

1 5
-6 10

1. Beruucnure onpeaenurens

OrTBerT:
2 3 4
2. BBIYHCIUTH ONPEICIUTENb |4 5 ¢
37 1
OTBeT:
1 0 2 -3
4 2 1 3
3. Beuucnauth onpenenurenb
5 2 3 0
6 0 3 7
OTBeT:
1 3 0 1
4. Haiure cymMmMy Matpull 4 _ g _q|Hp_|_1 3|
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1
C=/-1 4 p=-1 -1 T=|-12 M=-1 2 K=[-1
3 -1 6 ® 9 3 1 9
1 21
5. Jlana matpuna A=|2 6 2 |. Torma marpuna C =A4-A" paBHa...
5 4 1
1 2 3 4
00 —4 1 0 00 0 0
0o 0 -2 0 1 0 0 2
4 2 0 0 0 1 0 0 2




1 01
6. Manamarpuua A=|0 2 O0|. Torma marpuia A? umeer BHU/L...
1 30
1 2 3 4
2 3 1 2 0 1 1 0 1 1 0 1
4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 @ 0 1 0 0
1
2 31
7. Jausl matpuisl A = 14 1) B=|5|, C= . Torma cymiecTByeT Nnpou3Be/iCHHE
7
MAaTpHIL. ...
1 2 3 4
C-A-B B-A-C C-B-4 A-C-B
8. Panr marpuiia paBeH euHUIBL. Tor1a MaTpUIa MOKET HMETh BHUJI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
0 1 1 0
1 2 4 7 8 9O

3x+1 2
9. Panr marpuiel 4 = 1 paBeH JBYM, €CJIM 3HaYeHHE X He paBHO...
1 2 3
-1 0 -2 1
1 3 -2 3
00 0 O
10. Haii
0. Haiinure panr maTpuiibl d<lo 2 4 -1
00 3 5
00 0 1
Ortser:
2cosx 1
11 . st matputpt A = 0 sin HE CYILIECTBYET 0OpaTHOM, eclii X pPaBHO ...
X
2

3
T
3

k2| e

]

o



12. Jlis Mmatpunibl A cyIiecTByeT oOpaTHas, €Clii OHa paBHa ...

1 2 3 4
1 2 1 1 2 2 1 2 1 1 7 3
3 1 0 0 1 1 5 & 9
1 3 0 1 0 0 2 4 2 2 3 6
(1 2y . (3 A
13. Ecom A= 3 1) A= a) TO pemieHne MaTpuyHoro ypaBHeHus A* O =A umeer
BUJ ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EnnHCTBEHHOE penieHne UMEET OTHOPOAHAS CHCTEMA JJMHEUHBIX YPABHCHUM ...

1 | 2 \ 3 2
x—-3yv+z=0, x=3v+z=0, x=3v+9z=0, x=3yv+2z=0,
2x+ 2y +4z=10 2x+2v+4z=0 2x+2v-6z2=0 2x+5v+4z=0
Jx+3y+2z=0 3x+3v+6z=0 3x—yv+3z=0 Jx+3y+6z=0

15. Haiitu X+Y+Z ecnu  X,Y,ZABISIOTCA  pPEUICHUSIMA  CHCTEMbl  YpaBHEHUU
6x+5y—-2z=-4
3X+4y+2z=1 .
3x-9y =11
OrtBeT:
Moayas 2. BekTopHasi ajireopa
1.Kakoe BbIpakeHHE 0003HAYACTCS CKATSIPHOE MPOU3BEIEHIE BEKTOPOB?
1 2 3 4 5
€ axb [a b o] (a.b)
2. Haiigute BekTOp 46— g+ 23 , €CITH g=(2, 4, 3), E=(1, -1, 2), Z=(O, 1,-1).
1 2 3 4
(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu 1iviHy BeKTOpa a =(3,0,4).

Ortser:

4. Jlanni Bexroph 8 ={2, -2, 2}; b={3,0,-4}. Haittu np.(a+b).
b




1 2 3 4
_2 2 5
4,6 c i
1. Haiitu romans tpeyroasauka ABC ¢ Bepmmuaamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 V15 J3 253
6. YCTaHOBHTBH, KOMILIAHAPHBI JIH BEKTOpPA a, b, E, ectn a=4i-2 } +4 k
b=3i-4 j+Tk; c=i+2 j-3k.
OrTBerT:
7. Kakoii BekTop sBisercs cyMMoii BektopoB AB u AP?
1 3
BP c4 PB AC
8. BoIpa3uth uepe3 eqMHUYHBIC BEKTOPHI T M ] BEKTOp AB , eciu A(1,2), B(0,-3).
OTBeT:
9. Haiitu BekTOpHOE pou3BeaeHne Bektopos a=21— j+3k, b=1i-j.
1 2 3 4 5
-3i1-3j-3k -41-3j-3k -3i-3j+3k -3i-3j+k -4i-3j+k

— —

10. B mapamenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK =a , AM = b.

—> —

Beipasuts Bektop AD uepes aub.

1 2 3 4
\D=2b+2a AD = 2b+2a AD =2b-2a \D=4p-23
3 3 3 3 3

11. Jlansl Tpu mocneAoOBaTeNbHBIE BEPIIMHBI apauienorpamma A(1;-2;3), B(3;2;1), C(6;4;4).

Haiitu ero uerBepTyro Bepmuny D.

1 2 3 4 5

D(4;0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)

N

12. Ilpu xakux 3HaueHMsX « u S Bexktopelr a=-21+3]J+ak u b=pg1-6]+2k

KOJUIMHEApHBI?



1 2 3 4 5

a =0, ﬂ =1 a =1, ﬁ =2 o =-3, ,3 o =2, ﬂ =- a =-1, ﬂ

13. Berauciuts 2 _i>>< (E— 5_1)) .

OrtBerT:

14. HaiiTu cMelIaHHOE MTPOU3BEICHUE BEKTOPOB a=(2-1,22), b =(3,0,7), C=(1,2,-3)

OrtBerT:

15. ITnomanas TpeyroabHUKA BBIUUACSAETCS 110 GOpMYIIE. ..

1 2 3 4 5
a

8256 S=|§XE| S=%|a><b|

Moayasb 3. AHAJMTHYECKAsl FreoMeTpHus
IIpakTHyeckuii TecT:

1. Paccrosinue mexnay npsimeiMi 3X—4y —-10=0 u 6Xx—-8y+5=0 pasHo ...

1 2 3 4

2,5 5 0,25 15

2. Toukn AG;Z: u A(—l;G: SIBJISIFOTCS KOHIIAMU OJTHOTO U3 IMAMETPOB OKPYKHOCTU. Torma

YpaBHEHUE OKPYKHOCTH UMEET BUL ...

1 3 \ 4 |

| 2 |
R e e e e A R s

3. OGliee ypaBHEHHE IUIOCKOCTH, TPOXOJAIIEH depe3 TOUKy | (—3;4;—2: U OTCEKaIoIIein

PaBHBIC OTPC3KHU HAa KOOPAWHATHBIX OCIAX, UMCCT BU] ...

1 | 2 | 3 | 4 |
x+v+z+1=C( Jx—4yv+2z=1 Jx—4v+2z+1 x+yv+z-1=C
4. Touka mepecedeHus MpsIMoit gzyT-F?’:ZT_S u wiockoctn X+2y—3z2+1=0 wumeer
KOOpAUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1:5) (2:1:5)

5. Onpenenuts BUJl TTOBEPXHOCTHU: y2 =62z...

OrtBerT:




2 2 2
6. Onpeaenutb BUJ MOBEPXHOCTH: —— + Yy + z
16 49 4

OrtBerT:

7. st mpsimoit MM, HanmcaTh obiiee ypaBaenue, eciau Mi(-2;5), M3(6;-2) ...

Ortser:

8. B A MgM;M; naiitu ypaBHeHnue cpeaneit imann EF, mapannensaoii M1M;

ecn M (L;1), My(4:6), Ma(-5;-1).

Ortger:
9. VpasHeHue miockocTH, mpoxojsmieii uepes Touxn 1, €1;2;0 1 , €31, 1 ,€-14
UMeEET BUJ ...
1 | 2 | 3 | 4|
Tx—8y—13z+23- Tx—-2y—-5z-3- Tx+8y—13: Tx—8y—13:
10. VpaBHeHHe MPSMOM, MPOXOJSIIEil Yepe3 Touky | | Q;—3;—5: MEPIECHAUKYIISIPHO K

mockoct 6X—3y —5z +2 =0 umeer BUS ...

1 | 2 | 3 | 4|
x—-2 y+t3 =z+ x-6 y+t3 =z x+t2 y-3 x+t2 y-3
) -3 -5 2 -3 : 6 -3 6 3
11. MuuMmas nosyoch runepOosibl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
1o H 5 . |x=y+2z-10=0
. AarpaBJIAOIIHAN BEKTOP MPAMOU 3)( 4 2y 74 6 _ 0 HUMECT BU] ...
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3:-7:-1)

13. YpaBHeHI/IC reoMCTPpUICCKOro MCCTa TOYCK, PABHOYAAJIICHHBIX OT ABYX JaHHBIX TOUYCK

A€L2 u A€4 umeerus ...

1

N
'{.ﬂ w

2x+v-5=0 ¥+v-—-5=0 2x+

x? —2x—-2y-13=0

14. Bepuaa napabosibl MMeeT KOOPIAHUHATHI ...

1 2

G-7) @7 17 “i-7)




15. VYpaBHeHHE TIJIOCKOCTH, TMPOXOAIICH dYepe3 TOUKY 0;0;2: MePIEHANKYIISIPHO
mwiockocTsiM X—Y—2z2=0 u X—2y=0 wumeer Bufx ...

1 2 | 3 | 4 |
2x+v+z-2=0 Y¥—yv—z+2=0 x—2y—z-2: 2x—y—z+4
Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3

1. Kakas u3 GyHKIMHA SBISICTCS HEUETHOM, €CIIH. ..

1 2 3 4 5

f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x) = f(x) =
=-f(x)
2. MccnenoBath Ha YETHOCTh HIIM HEYETHOCTh PYHKIHIO » = X-sin? X — /X ...
Orger:
3. Haiitu nepuoa pynxuu f(X) = 3COS§ —sin6Xx...
1 2 3 4
107 L4 107° z 107
3 3 6 3

4. Kakoii u3 HUKCIICPCUYHCIICHHBIX MTPEACIIOB CBOAUTCS K IICPBOMY 3aMCUYATCIIbHOMY IIPCACITY:

1 5 : 4
m " __arcsinx _ E =
lim '(X)_ :[Iim f(X):‘ !(ILTJ X =1 ||m(+n/ —e (1+_J e
X—)XO X
5x+2
5. Beramenmre npezen Iim( o Zj
X—>00 3X+1
1 5 ; :
e i - .
6. Brramcre npejen i S Ax L
. X_)% 3_\/ﬁ ces
1 5 . :
0 E i '
: 9




. X3+ 2x%=3x
7. Berurcaute mpeaen I|m2—
-1 X°—3X+2

1 2 3 4
-4 4 o -00
¢-x’
8.B e lim———=...
BIYMCITUTE MIPEICIT lim =3
1 2 3 4
0 l l o0
2 4
9. Berauciure npexen  |im (gj
1 2 3 4
0 E l o0
3 4
10. Beruucinute npezaen Iimw
x-0  XSin2X
Ortser:
1
. [arcsin® x |
11. Beraucaute npegen lim ———
x-0{  Xtg9x
Ortser:
12. Beruucnure npeaen lim 29€~+5,
x>546+x-1
OTBeT:
3x+2)"°
13. Beruucaure npeaen |im
peA n—>oo[4X +1)
2 3 4
0 o0 1 e?
e 2
X=1ecmuu—-1<x<?2
14. Haiinure Touku paspsiBa ynkimu f(X)=
2—X,ecmu2<xX<5h
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35




xL

v 2
15. Haiitu TOYKM pa3pbiBa pyHKIUM Y= 4% u onpenenuTh uX THII

1. Touek pa3pbiBa HET
. Xx=0- Touka pa3peiBa NEPBOTo poja
. Xx=0- TouKa pa3pbiBa BTOPOro poja

. X=1- Touka pa3peiBa NEPBOro poja

& I - S I\

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
HroroBoe TectupoBanue mno nucumiuiiHe "Breicmias matematuka 1" BbICTaBiSIETCS B
pacnicanuu Ha 17 Henene U mpoxoauT depe3 LleHTp TecTupoBaHHs B KOMIIBIOTEPHOM Kilacce
obmero nocryna. Ha tect orBomurcs 1 wac. Ilpu BbIllOJIHEHHMM TecTa CTYIAEHTBI MOTYT
MOJIb30BATHCS TOJIBKO KAJIbKYJISTOpaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BAHHE KaKHUX-JIHOO
CIPAaBOYHBIX MaTEPUAIOB, KOHCIIEKTOB JICKIIMK M MPAKTUYECKUX 3aHITUH, MOOMIIBHBIX YCTPOICTB,
ra/I’KeTOB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxkmoe 3ananue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCSl CTY/ICHTY 3a IIPABUIIBHBIA OTBET HA 3aJlaHKE,

0 6ayTOB BBICTABIIACTCS CTYJICHTY, €CJIM OTBET Ha 3aJJaHHe HENPaBUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHON aTTeCcTAlul

Cemectp 1
Ne .
wn Bonpocsl k 3a4éTy
Uucnosas marpuna. JleicTBust HaJ MaTpuliaMu (CI0KEHHE, YMHOKEHHE Ha YUCIIO, YMHOXEHUE
1 |ctpoxu Ha cronben, yMHOXEHHE MaTpHUIbl Ha MAaTpHIly, TPAHCIIOHUPOBAHHE) U YCIOBMS HX
BBIITOJIHCHMSL.
2 Omnpenenurens Marpuil 2-oro u 3-ero nopsakoB. OmpenesnuTeslb MaTpUlbl N-0ro MOPSIKA.
CBOIICTBA OINpECIUTEICH.
3 [Matpuma obpaTHasi K 3aJaHHOH. Y CJIOBHSI CYIIIECTBOBAHUS, CIIOCO0 OTHICKAHUS
4 |Munop matpuibl. ba3ucHbIi MUHOP MaTpUIlbl, CIIOCOO €ro OTHICKAHUSI.
5 |Panr marpuisl u cnocoO ero onpeneacHusl.
6 Cucrema JIMHEMHBIX ypaBHEHHH € n Heu3BeCTHbIMU. MarpuyHas ¢opMa 3amucH CHUCTEMBI.
[Ipumep. Ycii0BHE COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPaBHEHUN
UTOo HaA3BIBAIOT PEIICHHEM CHUCTEMBI JIMHEWHBIX YPABHEHUN N HEU3BECTHBIMHU. Kakue cucremsl
7 |[Ha3bIBAlOT COBMECTHBIMM M HECOBMECTHbIMHM. Kak HaWTH pelleHue CHUCTEMBbl C IOMOIIbIO
MaTpu1lbl 0OPAaTHOM K MAaTPUIIE CUCTEMBI.
8 VYcnoBue CyliecTBOBaHNs €AMHCTBEHHOIO PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHU. PopMyIibl
Kpamepa i oteickanns pemienus. [pumep.
9 OpHopongHas cucreMa JHMHEWHbIX ypaBHeHui. Ilpumep. Kakoe pemienne HazbIBaeTcs
TpuBHAIBHBIM. 1Ipy KaKOM yCIIOBHM OJHOPOAHAS CUCTEMA UMEET HETPUBUAJILHBIE PELICHUS
10 ANTOpUTM OTBICKaHUS PEIIEHUs MPOU3BOJIBHOM CHCTEMBI JIMHEHHBIX ypaBHEHUM. baszucHble n
CBOOOTHBIE HEN3BECTHBIE.
11 |Bekropsl. KomuinHeapHOCTh, KOMILIAHAPHOCTH BEKTOPOB.
12 JIuneliHbIe onepaluu HaJ BEKTOpPaMH: CIIOKEHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
Uluneitnast koMOWHAINS BEKTOPOB.
JluneiiHasgs 3aBUCHUMOCTb BEKTOpOB. CBsi3b MEXAY KOJUIMHEAPHOCTbIO U JIMHEWHOMN
13 [aBHCHMOCTBIO JIByX BEKTOPOB, MEXIY KOMIUIAHAPHOCTHIO M JIMHEHHON 3aBHCHMOCTBIO TPEX
BEKTOPOB. JINHEITHAS 3aBUCUMOCTB YETHIPEX BEKTOPOB.
14 basuc, pasnoxenue BekTopa 1O 0a3ucy, KOOpJMHATHI BEKTOpa B 3aJaHHOM Oasmce.
OpToHOpMUPOBaHHBIN Oa3uc. JInHelHbIe onepaluy HaJl BEKTOPaMU B KOOPJMHATHOMN dopMe.
15 HexaproBa cHCTEMa KOOPIMHAT Ha IIOCKOCTH H B IPOCTPAHCTEE. KoopaunaTsl TOUkH 1 BEKTOPA|
B IEKAPTOBOM CHCTEME KOOPJMHAT.
16 [Tpoeknus VBeKTopa Ha OCh VI/I ee coiicTBa. CBSI3b KOOPJMHAT BEKTOPA M €ro MPOEKIIMH HAa OCH
NIEKapTOBOM MPSIMOYTOJIbLHON CUCTEMBI KOOPAMHAT.
CkansgpHoe mpou3BECHNE BEKTOPOB M €ro CBOMCTBA. BhIpakeHne CKAIIPHOTO MPOU3BEIAECHUS
17 [gepe3 KOOpIMHATHI BEKTOPOB. BbIpa)keHHe AIMHBI BEKTOpa M yrja MEXJy BEKTOpaMH depe3
KOOPJMHATBI BEKTOPOB.
18 BekropHoe mpousBeeHUEe BEKTOPOB U €0 CBOWCTBA. BhIpa)keHHE BEKTOPHOI'O IIPOU3BEIAECHUS
yepe3 KOOpAMHATBI BEKTOPOB. Mcrnoap30BaHNEe BEKTOPHOTO IPOU3BEACHHUS.
CmemaHHOe TPOU3BEAEHNE BEKTOPOB M €r0 T€OMETPUUECKUM CMBICI. BhIpaxeHue cCMeIaHHOTO
19 [mpomsBeneHuss uyepe3 KOOpAMHATHI BeKTOpoB. CBOWCTBA CMEHIAHHOTO IIPOU3BECHUS.
cros1b30BaHNE CMEIIAHHOTO POU3BEICHUS.
20 |BoipaxxeHue yci0BUH KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIUIAHAPHOCTH BEKTOPOB
21 [lonatne 00 ypaBHEHMM JMHUM Ha IUIOCKOCTH, YpPaBHEHMHM IIOBEPXHOCTH M JIMHHUU B

pocTpaHcTBE. Y paBHEHUE OKPYKHOCTH. YpaBHEHHE Cephl.




Ne "
w/n Bonpocsl k 3auéry
22 [BwiBojg 001IETO YpaBHEHUS TIJIOCKOCTH.
Paznuuneie (hopMBbI 3aKcH ypaBHEHUS TUIOCKOCTH: 00IIee; MPOXOIAIICH Yepe3 3aJaHHYI0 TOUKY|
23 |nepHeHIUKYISIPHO 3a/laHHOMY BEKTOpY; B OTpe3Kax; HopMupoBaHHOe. Kakyro mHpopmanuio o
[IOCKOCTH HECYT K03(h(PUIIMEHTHI 3TUX ypaBHEHUI
24 |PaccTosiHME OT TOYKHU J0 IIOCKOCTH.
25 |Yromn Mexay INIOCKOCTSIMU. Y CIIOBUE NApAJUICIbHOCTH U NEPIEHUKYISIPHOCTH IJIOCKOCTEH.
26 VYpaBHeHUsI NpsIMOM B IIPOCTPAHCTBE: KaHOHMUYECKUE; MapaMETpUUYECKUeE; MPOXOASIIEH uepes
nBe 3a1aHHbIe TOUKU. Kakyro nHpopMmaluo o npsiMoi HecyT KO3 PHUIUEHTH! 3TUX YpPaBHEHUH.
27 VYrosn Mexny NpsAMbIMH B IPOCTPAHCTBE. YCIOBHE MapajuIEIbHOCTH U INEPIEHIUKYISIPHOCTH
PSIMBIX.
28 VYron Mexay OpSAMOM M IUIOCKOCTBIO. YCJIOBUE NAapalljIeIbHOCTH M TMEPHEeHIUKYIIPHOCTU
PSIMOI 1 TIOCKOCTH.
VYpaBHeHHe NpPSIMOIl Ha MJIOCKOCTU: OOIlee; ¢ YIJIOBBIM KO3((UIMEHTOM: IMPOXOAslIed depe3
29 PazaHHYIO TOYKY; MPOXOISIIEH uYepe3 NBe 3adaHHbIe TOYKU. Kakyro mHpOpManuio o mpsmMoin
HecyT K03((UIIMEHThI ITUX YPaBHEHUII.
30 VYron Mexay HpsSMbIMM Ha IUIOCKOCTH. YCJOBUE MApalIeIbHOCTU U TEPIEHIUKYISIPHOCTH
PSIMBIX.
31 JIuHUM BTOpOro mnopsjaka Ha IUIockocTH. OOlee ypaBHEHHME, OCHOBHbBIC THUIIBl JIMHUH M UX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Qnnunc, runepbosa, napadosa. KanHoHnyeckue ypaBHEHMsI, XapaKTEPUCTUKH, CBOMCTBA
33 IToBepxHocTn BTOporo mnopsaka. OCHOBHbIE THIBI MOBEPXHOCTEH M MX KaHOHUYECKHE
ypaBHEHUSI.
34 |HccnenoBanue GpopMbl MOBEPXHOCTH BTOPOTO NOPsIIKA METOJOM CEYEHHH.
35 Uro takoe ¢ynkums. [Ipumep. Criocobs! 3aganus Gyukiuu. O6nacTh onpeneacHuss QyHKIUU.
Crnoxsas ¢pyakuus. [pumep.
36 |OcHoBHbIE 1eMeHTapHble PYHKIMU U UX rpaduku. DnemeHTapHas ¢yHkuus. [Ipumep
37 |[Ipenen ¢pyaknmn. beckoHeYHO Masble M OECKOHEYHO OoJbIHe (QYHKIINHU, CBSI3b MKy HUMHU
38 |CaoiicTBa 6€CKOHEYHO MaJIbIX (DYHKIIMH.
39 |CaoiicTBa npenenoB GyHKIUH. 3aMmeyaTeabHble peIebl.
40 |HempepsiBHOCTB yHKIINHU B Touke. CBOICTBA (DYHKIMIA, HETTPEPBHIBHBIX B TOUKE.
a1 Teopema o HempepbIBHOCTH 3J€MEHTapHOW (YHKIIMU U €€ MCIOJIb30BAHUE MpPHU BBIYHUCICHUY]
[IpEJEIIOB.
42 |CpoiicTBa QYHKITNI, HENPEPHIBHBIX HA 3AMKHYTOM WHTEpBAJIC.
43 |Touku pa3peiBa (GYHKIIMU U UX KJIACCH(PHUKAIIHSL.
7.3.2. Kputepuu u HOPMbI OLEHKH
dopma
Cemectp TIpoBeACHMH . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arrecTaluu
Crynent nabpan 40 u 6onee
0aJIJTOB, paCCUYNTAHHBIX 110
3auér (1o ¢dopmyine: (Cymma 6aioB mno
HaKOIUTEIILHOMY «3aYTEHO» BCEM Y4E€OHBIM MEPOIIPUSITHUSAM,
pEeUTHHTY) MPEIyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNéHHas Ha




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

2.

«HC 3a4TCHO»

Crynent Habpan menee 40
0aJI0B, PACCYNTAHHBIX T10
dbopmyite: (Cymma 6amioB 1o
BCEM yYEOHBIM MEPOIPUATHUSIM,
NPEaYyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOIOBOTO
TECTUPOBAHUS), pa3iesiEHHAs HA
2.




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3aroJjioBoK)

Tun (yuyeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

T'ox m3panus

KoauuecTBo B
HAy4YHO
onobamoreke /
HaumenoBanmne 9bC

HIunaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
Mnnauyes. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Briciras matematuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocobue /

O.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pen. JI.H. XXyp6enxo,

I'.A. HukonoBoii. — Mockga : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypb6enko JI.H.,

Matemartuka B mpuMepax M 3aj1ayax : yueo.
nocobue / O.M. Jlertsapesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHHK, yueOHOe

KoanuecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoaunortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenxo, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciee
obpasoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. lonoiHUTeILHAS JTUTEpPaTypa
Tun (yueOHHMK, ydeOHOE KOH"%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumenoBanmue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaeOHOE mocodue / “Jlanp”
JI.A. Ky3neroB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OUOIMoTeYHas
cucrema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onackas M.H. ®ununosa, /[.B. Cepreesa, “ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbId. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoOHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaunmenoBaHue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | bemoycora B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOe Y4eOHoe mocodue 2016 3bC
I'. M., Muxanesa M. M. [u | nmocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii ¢penepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOTeUHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTEIeH




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 AaHHBIX U MHGOPMALMOHHBIX CHPABOYHBIX
CUCTEM

—OcHOBBI _BbICHIeH ¥ juckperHoit wmaremaruku [/l Illybosuu A.A., Knouxos [O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpHS,
KOMILICKCHBIC YHCIIa, PA3JIOKEHHE PALMOHANBHBIX poOei, BBEICHHE B MAaTEMAaTUYECKUN aHAJIM3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansHoe 1 HHTETpaIbHOE HCUNCIICHUS, (DYHKITUN
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHHSI U TEOpHUs BEPOSTHOCTEH (2-¢ M3maHue, nepepaboTaHHOE M JIOMOJIHEHHOE). Pejicum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHunst

Ne HanmenoBanue 110 PexBu3uTHI 10T0BOpPA (1aTa, HOMEP,
n/n CPOK J1eiicTBHS)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok
nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBe/IeHUs

/I | MPAaKTHYeCKHX U JA00PaTOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

VYyeOnass ayautopuss aiua  npoBedeHHs | CTONbI yUYEHWYECKHE JIBYXMECTHbIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHas | TpeXMEeCTHbIE (MOHOOJIOKH) ,CTOJI
ayAUTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MPEnoJaBaTeIbCKHiA, CTyJI
CEeMHUHAPCKOro THUMa. YuyeOHas ayAuTOpHs JUIsl | IPENoAaBaTeIbCKUM, JIOCKa ayIuTOpHas
1 | KYPCOBOTO  MPOEKTHpOBAHUS (BbITIONIHEHUS | (MesioBas)

KypCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTAllMi. YueOHas ayauTopus JAjs
MIPOBE/ICHUS 3aHATHA TEKYIIEro KOHTPOIS U
npomexyrouHoi arrecraimu (I'-440).

VYuebnass  aymutopust ans  mpoBeaeHust | CTomsl YUECHHUYECKHE, CTYIIbSI
3aHATUM  JIGKIMOHHOTO THUMA. Y4eOHas | ydeHUUecKHe, J0CKa ayJUTOpHas
ayIATOpHUsS i TPOBENCHMS  3aHATUN | (MeJoBas)

CEeMHUHAPCKOTo TUMa. Y4yeOHas ayIuTOPHs IS
2 | KypcoBOTO TPOCKTUPOBAHUS (BBIMOJTHEHUS
KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MPOBEJECHUS TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJIbTAllMi. YueOHas ayauTopus i
MIPOBEJICHUS 3aHATUNH TEKYIIEro KOHTPOJI U



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

npomeskyrounoii arrecraruu (I'-409).

Kommnsrorepnenii  kmacc. Ilomenienue mis
CaMOCTOSTEIIbHON paboTHI. VYyebnas
aymUTOpUsSl  JUISL  TPOBEICHUS  3aHSATHHA
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KYpPCOBOTO TPOCKTHPOBAHUS (BBITIOJTHCHHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus i
MIPOBEJICHUS] TPYIIIOBBIX M WHIUBUIYATbHBIX
KOHCynbTallMil. YueOHas ayautopus Ui
MIPOBEJICHUS 3aHATHH TEKYIIETO KOHTPOJIS H
npomexyrounoil arrecrarmu (I'-401).

Cronsl YYEHHUYECKHE, CTYJIbA
yuyeHnueckue, I[IK ¢ BbBIXOJOM B CeETh
WNurepuer




