MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b51.0.06.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricmias maremartnka 1

(HauMeHo8aHUe OUCYUNIUHBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00SCIICUeHNE MAIMHOCTPOUTEIBHBIX TIPOM3BOICTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TexXHOIOT s MAIIIMHOCTPOCHHMSI

dopma 00ydeHus: ouHast
I'on Habopa: 2021
O6mas Tpynoemkocts: 5 3E

PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam

Cemectp 1

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




Pabouyto mporpaMmy cocTaBuiL:
JIOIIEHT, JolleHT, K.1.H. Komrenesa H.H.

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HarpaBjeHus moaAroToBku 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOE 0OecIieueHne
MAaIIMHOCTPOUTENBHBIX TPOU3BOJICTB

Cpok neiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2025 r.

COI''TACOBAHO

3aseaviommii kabeapon " O60pYAOBAHKUE U TEXHOJOTMA MAIIMHOCTPOUTEIBHOIO ITPOU3BOACTBA"

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

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 — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT NOTPeOOBAaThCS TOMOIHUTENBLHO B MPAKTUYECKOW M UCCIIE0BAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTHYECKOTO W aJTOPUTMUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL M TMPAKTUKA, HA OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJBHBIN Kypc), ajredpa (IKOJIBHBIA Kypc), reoMeTpus (ILIKOJBHBIA Kypce), ajredpa
1 Hayajia aHajau3a (IIKOJIBHBIA KYPC).

JIMCUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOECHUE JAHHOM TUCIMIIIMHBI HEOOXOAUMO Kak
npenuiecTyromiee: 'Boiciias marematuka 2", "Boiciiag matematuka 3", "®usnka".

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmMupyvembie H
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJINpYyeMble KOMITeTeHIHii IlnannpyemMble pe3y/abTaThl
KOMIIeTeHIIUH o0y4eHus
(Koa 1 HAMMEHOBaHUE)

(Ko 1 HAUMEHOBAHUE)
OIIK-5. Cnocoben OIIK-5.1. IlpumeHsier MaTeMaTUYECKUM | 3HaTh: OCHOBHBIE IOHSATHUSA
HCII0JIb30BATh anmapar aHaJUTHYECKOHM TI€OMETpUH, | AaHAIMUTUYECKON  I'eOMEeTpUH,
OCHOBHBIE JIMHENHON anreOpsbl, | TMHEHHON anreopsl,
3aKOHOMEPHOCTH, T depeHIMaTbHOr0 U HUHTErpaibHOro | nuddepeHnaibHOro "
JENCTBYIOIINE B WCUYHCIICHUS byHKIIN OJIHOM | MIHTETPAJILHOTO  MCUUCIICHHUS
rporecce IIEPEMEHHOM. (yHKIIMU OJHOW MEPEMEHHOH,
U3TOTOBJICHUS HEoOX0IUMbIe TUISL
MAaIIMHOCTPOUTENIbHBIX UICHTUPUKAIIH,
u3zenuit Tpedyemoro (opMyIMpOBAaHUS U PELICHUs
KaueCcTBa, 3alaHHOT0 npogeccnoHaIbHbBIX 3a7a4
KOJIMYECTBA MpHU YMmeTs: BBISIBIISITh
HAaUMEHBIINX 3aTpaTax €CTECTBEHHOHAYYHYIO
OOLIECTBEHHOI'O TpyAa CYLUIHOCTh TEXHUYECKUX U

TEXHOJIOTUYECKUX TpoOiIeM H
npodeccuoHalbHBIX  3ajad,
MPUBJIEKATh IS UX PELICHHS

3HAHUSA AHAJIMTUYECKOMN
T€OMETPUH, JIMHEHOMN
anreopsl,

nudhepeHIaTbLHOTO u

WHTETPAIBHOTO  MCYMCIICHUS
(GyHKIMN OJTHON MEepEeMEHHOM
Bnaners: HaBEIKaMu
HCIIOJIb30BaHUs OCHOBHBIX
3aKOHOB M METOJIOB
AHAJIMTUYECKON r€OMETPUH,




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIEeTeHI[UH
(K01 1 HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMITeTeHIU
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemMble pe3y/abTaThl
o0y4eHust

JUHEHHOH aJreOpHl,

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

OIIK-5.2. [IpumeHnsier MaTeMaTUYECKUMA
anmapar Teopus (YHKIHH HECKOJBKHX
MIEPEMEHHBIX, Teopuun
nuddepeHIAIbHBIX YPaBHCHUM.

3HaTh: OCHOBHBIC IOHSATHUSA
TEOpUU (PYHKIHMU HECKOJIbKHUX
MIePEMCHHBIX, Teopuun
nuddepeHIaTbHBIX
YpaBHEHUH, HEO0OXOIMMBIC
TUTST UICHTH(DUKAIIH,
(hopMyJIUpOBaHHS M PEIICHUS
npodeccuoHaNbHBIX 3a7a4
YMerTs: BBISIBIISITH
€CTECTBEHHOHAYYHYIO
CYITHOCTh  TEXHUYCCKUX U
TEXHOJOTHYECKUX MpOoOIeM U
npo(heCCHOHANBHBIX  3aj1ad,
IOPUBJIEKATh AJISI UX PELICHUS
3HaHUS  TEOpUH  (DYHKIUU
HECKOJIbKUX MIEPEMEHHBIX,
Teopun U PepeHIHATBEHBIX
ypaBHEHUH

Bnagers: HaBBIKAMH
UCTIONB30BaHUS OCHOBHBIX
3aKOHOB W METOJIOB TEOPUHU
GbyHKIIIN HECKOJIbKHIX
MIePEMCHHBIX, Teopun
Qg depeHInaIbHbIX
ypaBHEHUH
uAeHTU(DUKAIIH,
dhopmMynupoBaHUs U PEIICHUS
npodecCHOHANBHBIX 3a7a4

JUIA

OIIK-5.3. Ilpumensier MaTeMaTUYECKUN
anmapar  TEOpUU  BEPOSITHOCTEH U
MaTeMaTHYeCKOM CTaTUCTHKH.

3HaTh: OCHOBHBIE TOHSITHUS
TEOpUU  BEPOSATHOCTEH U
MaTeMaTHYEeCKOM CTaTUCTHKH,
HEOOXOIUMBIC JUISL
uaeHTu(GUKaInu,
(dhopMyIUpOBaHUS M PEUICHUS
npo¢eCCHOHANTBHBIX 3a]1a4

YMers: IIPUMEHSATH
MaTeMaTHYECKHUI armapar
TEOpUU  BEPOSATHOCTEH U

MaTeMaTHUUECKOM CTaTUCTHKH
BJ'Ia)ICTB . HaBBIKaAMH
HUCITIOJIB30BaHUA




dopmupyeMbie U

NHauKaTopbl 10CTHXKEHUS

KOHTPOJHPYEMbIE . IlmannpyemMsble pe3yabTaThl
KOI\I’:HeTg-lyIIHI/I KOMHETCHIMH pyoﬁ qenpmly
(Koa 1 HAMMEHOBaHUE) y
(K01 1 HAMMEHOBAHUE)
MaTEMaTUYECKOro  amrmapara

TEOPUM  BEPOSATHOCTEH W
MaTEMAaTHYECKON CTaTUCTUKU

OIIK-5.4. [IleMOHCTpUpPYET IMOHHUMAHHE
(UBUYECKUX SBJICHUM U TMPUMEHSET
3aKOHBl MEXaHHUKH, TEPMOJIUHAMUKH,
ANIEKTPUYECTBA M MAarHeTH3Ma, TEOPHUH
MAaIIMH U MEXaHHU3MOB.

3HaTh: OCHOBBI (PH3MUECKUX

SBJIGHHA W TPHUMCHCHHS
3aKOHOB MEXaHUKH,
TEPMOMHAMHMKH,

3JIEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUU MAIIIMH U MEXaHU3MOB
YMeTh: TPUMEHSTh 3HAHUA
OCHOB (DM3UYECKUX SIBJICHUH U
3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH,

3JIEKTPUYECTBA U MAarHeTU3Ma,
TEOPHUH MAIIIMH U MEXaHU3MOB

Biangers: HaBbIKAMH
UCIIOJIb30BaHUS OCHOBHBIX
¢u3nuecKkux  SBICHUA U
3aKOHOB MEXaHHKH,
TEPMOJMHAMHUKH,

QJICKTPHUUICCTBA U MAro€Ttu3ma,
TCOpPHUU MAIIMH U MCXAaHU3MOB

B npodeccuoHanbHOM
NEeSATCIIEHOCTH
3HaTh: OCHOBHBIE  3aKOHBI
TEXHOJIOTHH
MalIHHOCTPOCHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
MIPOU3BOJICTBA
YMeTh: TpUMEHSTh 3HAHUS
OCHOBHBIX 3aKOHOB
TEXHOJIOTHH

OIIK-5.5. TIpumeHsieT OCHOBHBIE 3aKOHBI
MaIIHHOCTPOCHUS npu

TEXHOJIOTUM  MAIIMHOCTPOGHHUS  TpH -

. TEXHOJOTHYECKON MOJArOTOBKE

TEXHOJIOTUIECKOU MOJITOTOBKE
MIPOU3BOJICTBA

MIPOU3BOJICTBA.
Brnagerts: HaBBIKaMU
WCIIOJIb30BAHHUS OCHOBHBIX
3aKOHOB TEXHOJIOTHH
MalIMHOCTPOSHUS npu
TEXHOJOTHYECKON MOJArOTOBKE
TIPOU3BOJICTBA B
npodeccroHanbHOM

EITENLHOCTH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Mopyis 1. Jlek 1 Marpuiibl. [elicTBus HaJl HUMU 1 2 -
JInHennas
anreopa
Mopyns 1. Cp Marpuipl. Onpenenurenu. Cucremsl 1 28 -
JInHeliHas JMHENHBIN aJireOpandyeckux ypaBHEHUI
Mogyns 1. Ip1l CnoxeHue, BRIYMTAHUE, TPOU3BEICHUE 1 2 -
JInneiinasa MaTpHuIl
anreopa
Mogyns 1. Jlek 2 Onpenenurenu u ux cpoiicrea. OOpaTHas 1 2 -
JInneiinasa MaTrpuia
anreopa
Mogyns 1. Ip 2 Brruncinenue onpeaenurenei. 1 2 -
UInnelinas Haxoxxnenne oOpaTHON MaTpHIIbI
anreopa
Monyns 1. Jlex 3 Pemenue cucreM IMHEWHBIX ypaBHEHUN 1 2 -
JInHennas Meroaamu Kpamepa, ['aycca u cpencrtsamu
airedpa MaTPUYHOTO UCUUCIICHUS
Monys 1. Ilp 3 Pemenue cuctem JIMHENHBIX YpaBHEHUM 1 2 -
JInHennas
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 pabora 1
JInHeitnas "Jluneiinas anreopa” o teme "JIluHeitHas
asirebpa anrebpa’”




®opMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BekTops! u neiicTBus HaJ HUMU. baswuc. 1 2 -
BekropHas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
aireOpa MIPOU3BE/ICHNE BEKTOPOB
Monynb 2 Cp OcHOBHBIE IOHATHS BEKTOPHON aJreOphl. 1 28 -
BekTopHas basuc. Ilepexon ot ogHOrO Oasuca K
airedpa npyromy. CkajisipHO€, BEKTOPHOE,
CMEIIaHHOE NMPOU3BEACHHS BEKTOPOB
Monyib 2 IIp 5 Pemenue 3amgau o reme "OCHOBHBIE 1 2 -
BekropHas MOHATHS BEKTOpHOH anreopsl. basuc"
anreopa
Monyib 2 Jlex 6 CkansipHoe MpOu3BE/ICHUE BEKTOPOB B 1 2 -
BexTopHas JIEKapTOBOM H IIPOU3BOJILHOM 0azuce
anredpa
Monys 2 IIp 6 Pemenue 3a1a4 Ha ckansipHOE 1 2 -
BexkropHas MPOU3BENCHHUE
areOpa
Monyns 2 Jex 7 BekropHoe nmpou3BeieHre BEKTOPOB B 1 2 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
anrebpa
Monyns 2 IIp 7 Pemenue 3a1a4 Ha BEKTOpHOE 1 2 -
BexropHas MPOU3BENCHHUE
asreOpa
Monayns 2 Jlex 8 CMeliaHHOE TPOU3BEIEHNUE BEKTOPOB. 1 2 -
Bekropras BeIpaxxeHue cMemanHoro npou3BeaeHUs
asreOpa gyepe3 KOOpAMHAThI COMHOXKUTENIEH
Monynb 2 IIp 8 KonTponbhas pabota 2 o teme 1 2 25 - KonTponbhas padota 2
Bekropnas "BexTopHas anrebpa" no teme "BekTopHas

anrebpa

anreopa"




®opMbl TEKYLLEro

reoMeTpus

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 [TonsiTie 06 ypaBHEHUH JIMHUH HA 1 2 -
AHAJIUTUYECKAsT IUIOCKOCTH. Y PAaBHEHHUS NPSIMOM Ha
reoMeTpus 1ockocTy. [1mockocTh B MPOCTpaHCTBE.
Monyns 3 Cp [Tpsimast Ha iockocTy. [lnockocts u 1 27,75 -
AHaTTUTHYECKas npsiMasi B mpoctpaHcTBe. KpuBbie BTOporo
reoMeTpHs nopsiaka. [ToBepXHOCTH BTOPOTO MOPSIIKa
Monynb 3 IIp 9 [IpsiMasi Ha MJIOCKOCTH M B MPOCTPAHCTBE. 1 2 -
IAHaNTUTHYECKas [i1ockoCTh B MPOCTpaHCTBE
reoMeTpus
Monynb 3 Jlek 10 Kpussie BToporo nmopsijaka. DJUIUIIC. 1 2 -
AHATTUTHYECKAsT I'umep6omna. [Tapaboura.
reoMeTpus
Monayns 3 IIp 10 [TocTpoeHne KpUBBIX BTOPOTO MOPSAKA 1 2 -
AHanmuTHYECKas
reoMeTpHst
Monayns 3 Jlex 11 [ToBepxHOCTH BTOPOTO MOPSIIKA. 1 2 -
AHIUTHYECKAS HunrHapryecKkre mMoBEPXHOCTH.
reoMeTpHst KoHnnueckue noBepXHOCTH U OBEPXHOCTH
BpaICHHS
Monyns 3 Ip 11 KpuBsie BToporo nopsijaka, ux 1 2 -
AHaNUTHYECKast KaHOHMYecKHe ypaBHeHus. [IpuBenenue
reoMeTpHs ypaBHEHHsI KpUBOW BTOPOTO TIOPSIIKA K
Monayns 3 Jlex 12 KpuBblie BTOpOro nopsiika B noJsipHOU 1 2 -
AHanuTHyeckas CHCTEME KOOPJWHAT.
reoMeTpHst
Monyns 3 Ip 12 Kontponpnas padora 3 o Teme 1 2 25 - Kontponsnas pabora 3
AHaITUTHYECKAs " AnanuTHueckas reomeTpus" 10 TeMe "AHanuTHYecKas

reoMeTpusl




®opMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlex 13 Oynknus. [lonaTue, oOCHOBHBIC 1 2 -
BeeneHue B XapaKTePUCTHKH, CIOCOOBI 3aJaHHUS.
MaTeMaTHU4eCKUN OcHoBHbIE 3JIEMEHTapHbIE (PYHKIIUU.
aHaIN3
Monyns 4 Cp DOnemeHTapHbIe (QYHKIIUU U UX CBOMCTBA. 1 28 -
Beenenue B [Ipenen nocnegoBarenpbHOCTH. [Ipenen
MaTeMaTHYeCKUN ¢dbyukuu. HenpepbiBHOCTD DyHKIIUU.
aHAIIN3
Monyns 4 IIp 13 OcHOBHBIE 2JIEMEHTapHbIC (DYHKIHH, UX 1 2 -
Beenenue B rpacduxu. OOpaTHas u clioxHas QyHKIUU.
MaTeMaTUYECKUI
aHaIIN3
Monyns 4 Jlek 14 [Ipenen pyukuu. beckoneuyHno masbie U 1 2 -
Beenenue B 0ecKkOHEeYHO OombINe QYHKIUH, CBSI3b
MaTeMaTHYECKUI Mex1y HUMHU. [IepBbIii 3amedaTenbHbIN
aHaIN3 npenen.
Monyns 4 IIp 14 Bunsr HeonpenenénHocTel U cnocoObl UX 1 2 -
Bsenenue B YCTpaHEHUA
MaTeMaTHYeCKUN
AHAIIN3
Monayns 4 Jlex 15 Bropoii 3amedarenbHbIi IpeIen. 1 2 -
Baenenue B OKBHUBaJIEHTHBIE OECKOHEYHO MaJbIE.
MaTeMaTHYeCKUN
QHAIIN3
Monyns 4 IIp 15 Brrunciienre npeaenoB ¢ TOMOIIbIO 1 2 -
Beenenue B 3aMeuaTeNbHbIX MPEIeIOB.
MaTeMaTUYECKUI

AHaJIn3




®opMbl TEKYLLEro

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4., Bbamabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥i paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD (PyHKITUH. 1 2 -
Beenenue B
MaTeMaTUYeCKUu
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
aHaIIN3
Monyns 4 Ip 17 KonTponbhas pabota 4 no teme 1 2 25 - KonTponbhas pabora 4
BBenenue B "BBenenne B MaTeMaTHYEeCKU aHamus" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTU4YeCKHil aHam3"
aHAIIN3

Tecr Htorosoe 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 ydeOHBIM MEPOIPHUSITHSM, MTPEAYCMOTPEHHBIM B Kypce + pe3yJibTaThl HTOrOBOT'O TECTUPOBAHMUS ), pa3eiEHHas Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHS IUCTAaHIIMOHHOTO O0YyYEeHHS;

TEXHOJIOTHS MOAYJIBHOTO U OJOYHO-MOIYIBHOTO OOy4deHus (colepikaHue y4eOHOTO
MaTepuaia KECTKO CTPYKTYpPUPOBAHO B LIETSX €r0 MaKCUMAJIbHOTO YCBOEHHS, COIPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKaMHU YIPAKHEHUH U KOHTPOJIs);

TEXHOJIOTHSl pa3BUBAMOLICr0 0O0y4eHus: (IpPOBEJACHUE JEKIMH, MPAKTHUYECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHirpoBaHHoro oO0yueHus (MpeasiararoTcs 3a/laHus pa3InyHOrO YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMHM (IMIPUMEHEHUE YYEOHBIX SJICKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToanuyecKue YKa3aHHUus 110 0CBOCHUIO TUCHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernojiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHbIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMBbI, TaET peKOMEHIAMH Uil NPAKTHYECKOIO 3aHATUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
n3zydyaeMoil nucuuiivisl "Beiciias maremaruka 1". XKenarenabHo ocTaBiATh B pabo4yMX KOHCIEKTaX
HOJIsl, HAa KOTOPBIX JejaTb IOMETKH, MOJYEPKUBAIOIIME OCOOYI0 BaXXHOCTb TE€X MM HHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CamocrosrenbHas paboTa CTYAEHTOB SIBJSIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs IO 33aJaHUI0 U IpU
METOAMYECKOM PYKOBOJICTBE IIPEIOIaBaTessl, HO 0€3 ero HeNOCPEICTBEHHOIO YUacTHsL.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIsl, CAMOYIPABJIEHUS U CTAHOBUTCS aKTUBHBIM CaMOCTOSATENIbHBIM CYOBEKTOM Y4eOHOM
JIEATEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEHI0BAaHHYIO JTUTEPATYPY, YUECTh PEKOMEH/IAINH ITPEIOAaBaTENS.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI pEIaoT 3aJa4y 110J] PyKOBOACTBOM IIPENOIABATENS.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BakHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIEHHBIN
marepuan. llpu pemeHun 3agay HYXKHO OOOCHOBaTh KaXJbli O3Tam peLIeHHs, HCXOAS U3
TEOPETHYECKUX ITOJOKEHUM N3y4aeMoro Kypca. Ecii CTyIeHT BUIMT HECKOJIBKO ITyTEH PELICHHs,
TO OH JIOJDKEH CpPaBHMTh UX U BBIOpaTh caMblii pallMOHAIbHBIA. PemieHue 3amad M MpUMeEpoOB
clenyeT u3Nararb 1MoApoOHO, BBIYMCIEHUS pacroyiaraTb B CTPOTOM TOPSAKE, OTAENss
BCIIOMOTaTeNbHbIE BBIYMCIEHHS OT OCHOBHBIX. [lomydeHHbIi OTBET ClieyeT MPOBEPSTH criocobamu,
BBITCKAIOMIMMH W3 CYIIECTBA JAHHOW 3aJaud. PelreHuwe 3agad ONpeaeréHHOro THIa HYXHO
IPOI0JDKATh JI0 TPUOOPETEHHsI TBEPIBIX HABBIKOB B PELLICHUH.

[To 3aBepiieHHIO U3y4€HHUS MOAYNS NpernojaBaTellb MPOBOJUT KOHTPOJIbBHYIO paboTy C
IEJIBIO TIPOBEPKHU U OLICHKH 3HAHUW U YMEHUH CTYJEHTOB. 3a/laHusl KOHTPOJIBHON pabOThI JOJKHBI
OBITH BBIMIOJHEHBI AKKYpaTHO, MOCJIEI0BATEIbHO, 0OOCHOBAHUE PELIEHUS U OTBET 00s3aTeNbHBI B
KaXI0M 3aiaHuu. [Ipy BBINOJIHEHHMM KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCIOIb30BAHUE
MOOUJIBHBIX YCTPONCTB M ra’KETOB.

IIpy NOAroTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIEKThl JIEKIMM U PEKOMEHJOBAaHHYI0 OCHOBHYIO M JOIOJIHUTEIbHYIO JIUTEpaTypy,



MMpoCMOTPETL pPCIICHHUA OCHOBHBLIX 3aJady, peH_IéHHBIX CaMOCTOATCIIBHO W Ha TMMPAKTUYCCKUX
3aHATUAX, @ TAKKC COCTABUTH NMCbMCHHBIC OTBETEI HA BCC BOIIPOCHI, BEBIHCCCHHEBIC Ha 3a4ér.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
KontponbHas padota 1 o reme
1 OIIK-5 POJIbHAA b )
Jluneiinas anrebpa
KontposnbHas padoTa 2 1o Teme
1 OITK-5 b p g
BexTopnas anreOpa
KontponbHas padota 3 1o Teme
1 OIIK-5 AP P X
AHanuTH4ecKas FeOMETpHs
KontponbHas padota 4 1o Teme
1 OIIK-5 ) p P 9 .
BBenenune B MaTeMaTUyeCKHU aHAIINU3
1 OIIK-5 Bonpocsr k 3auéty NeNe 1-43
1 OIIK-5 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "Jluneiinas aareopa"
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1
1 21 2 10
1. Haiftu npousBenenue matpugt ABu BA,ecin A=|3 4 0|;B=-3 0 1
0 21 1 20
1 0 2 -3
4 2 1 3
2. BBIUMCIUTH ONpeAeInTeNb .
52 3 0
6 0 3 7

3. Pemmuth cucremy mMeronom Kpamepa
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
4. PemuTh cHCTEMY CpPeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
5. Pemuth cucremy metonom ["aycca
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8

Bapmuanr 2




4 2 6 0 3 8
1. Haiitu npousBenenue matpugt ABu BA,ecm A=|0 1 2|;B=|2 1 7
5 7 3 1 35
2 81 4
9 7 5 3
2. BeruucnuTh onpenenuTens .
3 216
01 2 3
3. Pemmuth cucremy merogom Kpamepa
2X1—-2X2+X3=6
X1 +6 X2 +3X3=3
2X1+3 X2 +X3=0
4. PemnTh cucteMy cpeicTBaMU MaTPUYHOTO UCYUCIICHUSI:
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemmuts cucremy meronom ['aycca
2X1 -2 X2+ X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
Bapuanr 3
2 7 5 1 5 3
1. Haiftu npousBenenue matput AB u BA,ecru A=|0 1 3|;B=|7 9 11
4 2 8 21 0
3 71 2
9 6 21
2. BeluucauTh ONpeaeanTeNb
3 5 48
1 2 5 3
3. Pemmuth cucremy meromom Kpamepa
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3
4. PeminTh cuUCTEMY CpeICTBAMH MAaTPUYHOI'O MCUUCIICHHS:
2X1-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3
5. Pemtuts cuctemy merosiom I"aycca
2X1-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X3 +3 X2 -3X3=3
Bapmuanr 4
530 4 2 3
1. Haiitu mpousBenenue matpuiy AB u BA,ecrm A={2 1 7|;B=|3 2 4
1 35 2 4 3



2. BeruuciauTh onpeaeanuTenb

N O N

~N ko
N O w O
W = NN

01

3. Pemmuth cucremy meronom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
4. PemmuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1
5. Pemuth cucremy metonom ["aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xz +2X3=-1

Kparkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNHSAETCS CTYACHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMTCA 2 yaca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCSl OYMaKHBIMH HOCHUTENSIMH HH(OpManyy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHu.

Kpurtepuu ouenku:
KoHTponpHas paboTa COIepKUT 5 3aJaHuil, KakJ0€ 3aJaHNe OI[CHUBACTCS B 5 0aJlIOB.
5 6ayIo0B BBICTABIISIETCS CTYJCHTY, €CIIM 33aJ]aHHE BBIITOJHEHO B TIOJHOM 00BEME;
4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % U BbIIIE;
3 Oayuta BBICTABISETCS CTY/ACHTY, €CIIH 3a/IaHUEe BBITIOJTHEHO B 00BEMe oT 60 % 10 79 %
2 Gasula BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BBINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasut BBICTABIIACTCS CTYACHTY, €CITU 3aJlaHue BBITTOTHEHO B 00BEME oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KoutpoJbHasa padora 2 no teme ''BekropHasi aareopa'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
Bapuanr 1.

1. Pa3noXuTh reOMETPUUECKH U AaHATUTUYECKH BEKTOP C IO BEKTOpaM am I;, ecrmu a4 =-1i-
Ji b=1+3j; c=2i+3].
2. J1aHbI BEKTOPHI 52{2, 3,4}, l;:{-l, 5, 5}. Haiitu: 1) ( &, l_)); 2) ‘5‘ ;
A _ -0 _
3)(2a+b, b);4) np;(a+b);5) a -opra.
_ J— — — I _ J— —_ N _ T
3. Jlanbl BekTopel d=2m+n; b=3m-2n,rae ‘m‘:Z; ‘n‘:3;(m , n)= 5
_ — A -
Haiiru: 1) (a, b): 2) ‘a‘;S)(a , b); 4) np; (a+b),

4. Haittn rutonaap napasuiesiorpaMMa, IOCTPOEHHOIO Ha BEKTOPax



A

a= m-2n; b=3m+2n, e ‘n_a‘=‘ﬁ‘:5;( m.n)=Z.

4
5. Jlanbl koopauHaThl BepnH nupamuasl A 1A, A3A, A 1(4,0,0), A,(-2, 1, 2); A5(1,

9

3,2); A4(3,2, 7). Tpebyercs cpeacTBaMU BEKTOPHOMU anreOpbl HAUTH:
— yron mexnay pedpamu A A, n A Ay,
— momwans rpand A (A, A 3

— 00BeM InmupamMubl.

Bapuanr 2.

1. Pa3ioXuTh T€OMETPUYCCKH M AHATUTHYCCKU BEKTOP a 1o BEKTOPaM b u E, ecmn a=31i
} Z;:ZZ+2;'; E:-f+3}'.
2. JlaHbl BEKTOPBI 52{2, -1, 0}; 132{-1, 1, 2}. Haiitu: 1) (5, 5) 2) ‘5‘ ;
_ A _ -0 _
3)(2a-b, a);d) npl;(a+b); 5) a -opra.
A

3. JlaHbI BEKTOpPBI aZZE-é; Z_):B;"'Zé,rﬂe ‘;‘:M =1;(p, ¢ ):%

Haiiru: 1) (a, b); 2) |a|;3) (a. by 4) np; (a+Db).

4. Haiitn Iiomaab mapajiciorpamma, IoCTPOCHHOI'O Ha BEKTOpax

AN T
=3;(m ,n )=—.

6
5. lanbl koopauHaThl BepiiuH nupamuasl A A, AsA,  A(1,-1,0); A, (4,5, -2); A5(-

a=3m-n; b=2m+n,rne ‘m‘z‘n

1,3,0); A4 (6, 1,5). TpebyeTcs cpeacTBaMu BEKTOPHOH anreOphl HaiTh:
— yrox mexnay peopamu A 1A, n A Ay,
— miomwans rpasd A A, A 55

— 00beM IUpaMH/IbI.

Bapuanr 3.

1. Pa3noxuTh reoMeTpudecku u anamutudecku Bektop C 10 BekTOopam a u b, ecim a=2i

: I;z-f-Zj; E:-22+3j.

2.J1aHbI BEKTOPBI 52{2, -2, -2}, [;:{-2, 3, -6}. Haittu: 1) (&, [;) 2) ‘5‘ ; 3) (5+l; , 5-5);
4) npg(&+l_)); 5) Bo-opTl_D.

- - - - - _ _ —_Ar_ 9
3. Jlaubl BeKTOpHI 4= M -2n; b=3 m+n, e ‘m‘=3;‘n‘=2;(m , n)=§ T

Haiiric: 1) (a,b); 2) |al ; 3) (a+b . a-b):4) np; (a+b),

4. Haiitu IJIomazab mnmapajuiejiorpamMmma, HOCTpOCHHOT'O Ha BEKTOpax
A

a= n_1-22; l_)=3m+g,rne ‘;1‘23;‘;‘:2;(1% , n):§ V4



5. Jlanbl KoopauHaThl BepmuH nupamuibl A A, A3A .. A (L, 3, 5);

A, (0,2,0); A5(57,9); As(0,4,8). Tpebyercs cpeacTBaMu BEKTOPHOM anredpbl HAUTH:
— yron mexnay pedpamu A A, n A Ay

— mwiomanb rpand A A, A 3

— MPOEKIUIO BEKTOpa Al A; na Al A4,

— 00BeM ImupamMubl.

Bapuanr 4.

1. Pasnoxurs reomerpuuecku u ananutuuecku Bekrop C mo Bektopam a u b, ecnu a=4 |

L b=2i+3; c=4i+2 .

2. Jlausl BexkTopel  a ={2, -3, 1}; B:{-Z, 6, 3}. Haiitu: 1) (5, ];), 2) ‘5‘ ;

A _ _ _ _
3)(a+b,2a-b);4) np;(a+b);5) b’-oprb.
_ — _ — _ _ . _ N _ T
3. Jlaubl BekTOpel d=3m-5n; b=2m+n, e ‘m‘ZZ;‘n‘:l; (m, n):§
_ _ A _
Haiitu: 1) (a,b); 2) ‘a‘ ;3)(a+b,2a-b);4) npy(a+b);
4. HaiiTu 1uromaap napajiesiorpaMMa, IOCTPOEHHOIO Ha BEKTOPax
_ — _ — J— _ - _ N _ T
a=3m-5n; b=2m+n,rae ‘m‘zz;‘n‘:l; (m, n):g
5. lanbl KoopauHathl BepiuH mupamuasl A A, AsA, A (3, -5 2); A, (4,5 1); A5(-3,
0,-4); A4 (-4,5, -6). Tpebyercs cpencTBaMu BEKTOPHOI anreOpsl HaiTh:
~yron mexay pebpamu A A, u A Ay,
—fuTomIaab rpaHu A lA 2 A 3

TIPOCKIHIO BEKTOPA Al A3 Ha Al A4

-00beM MTUPAMHU/IBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabota 2 BBINOJHAETCS CTYAEHTaMHM Ha MPAKTUYECKOM 3aHATUU 8, Ha
BBINOJIHEHHE pabOThl OTBOAMTCA 2 4yaca. [Ipy BBIMOTHEHUH KOHTPOJIBHONW paboThI CTYAEHTHI MOT'YT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIMH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepualaMH, Y4eOHMKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMU.

Kpurepum oueHku:

KonrtpomnbHas pabota coaepXuT 5 3aaHuii, Kaka0€e 3a/laHue OILIeHUBaeTCs B 5 0aIoB.

5 0aJI0B BBICTABIISIETCS CTYJIEHTY, €CJIU 3aJlaHUE BBIIIOJIHEHO B TIOJHOM 00BEME;

4 Gasnta BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHie BBIIOJIHEHO B 00bEMe oT 80 % u BbIIIIE;

3 Oayuta BBICTABIISETCS CTY/ACHTY, €CJIHM 3a/IaHHUEe BBITIOJHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 3aJJaHKe BhIMOIHEHO B 00bEMe oT 40 % 110 59 %

1 Gayut BBICTABIIACTCS CTYACHTY, €CITU 3aJlaHre BBITTOTHEHO B 00BEMeE oT 20 % 10 39 %
0 GanIoB BBICTABIISICTCS CTYJEHTY, €CIIM 3aJ]aHKE BBIIIOJHEHO B 00bEMe MeHee 19 %.



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

(Haumenosanue OYeHOUHO20 CPeocmea)

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 CEPEIMH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucars
yYpaBHEHUE CTOPOHBI, MPOXOIAIIEH uepe3 T. M1.

3.IlocTpouth KpUBYIO

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

4.IlocTpouTh NOBEPXHOCTH:

a)4y*-z2=0;

0)y?—z2=4x%

5. Haiitu uenTp u paauyc chepbl 1 HOCTPOUTH €.
X2+ y? +72 - 3x 45y -4z = 0.

Bapuanr 2.

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

1. Haiftu Touky nepecedeHust npsmoi U TUIOCKOCTH

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

4. IlocTpouTh MOBEPXHOCTHU:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu ueHTp u panuyc cepsl 1 TOCTPOUTSH €€.
X2 +y>+22-x+3y+2=0

Bapmuanr 3.
1. CocraBuTh ypaBHCHHE IUIOCKOCTH, NpPOXOAsAIIed depe3 Touky M(2,-2,-3)

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

MEePIEHAUKYIISIPHO IPSIMOM

2. Jlansl BepmmHb Tpeyronbauka A(-1,2), B(3,1), C(-1,8). Harucatp ypaBHeHHE

MCHAaHbI, HpOBCI[CHHOﬁ 4YCpe3 BECPUINHY A.

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



4. TTocTpouTh MOBEPXHOCTH:
a)922+y+2=0;
0) x>+ 3=y> +222

5. Haiitu nenTp u paauyc chepbl U TOCTPOUTH €.
X2+y?+2°—x+y+1=0

Bapuanr 4.

Xx-2_y+2_z-1 X—-y+z+8=0

1. TlapanienbHBI U TPSIMbIC 54 .
-4 3 1 2X+Yy—-22+5=0

2. CocTtaBUTH ypaBHEHHE BBICOTHI, OMMYIIICHHOHN M3 BepIIMHBI A B TpeyroibHuke ABC, eciau
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouth KpUBYIO
x*-2x +y* -4y + 1=0.
4. TlocTpouTh NOBEPXHOCTH:
a)x*+4=2%;
0) 3-x2+y2 +4z22=0.

5. Haiitu nenTp u paauyc chepsl 1 OCTPOUTH €.
X2 +y? +72 - 2x+3y - z+2 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYAEHTAMH Ha NPAKTUYECKOM 3aHATHM 12, Ha
BBINIOJIHEHHE paboThl OTBOAUTCS 2 yaca. [Ipu BBINOIHEHNN KOHTPOJIbHONU pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAPKETAMHU.

Kpurepun onenku:

KonTponbHas padoTa cogep uT 5 3aaHuii, KaXK0e 3aJjaHe OLEHUBAETCsI B 5 OAJLIOB.

5 0aJIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBIIIOJHEHO B TIOJHOM 00BEME;

4 Gana BeICTABIISETCS CTY/ACHTY, €CIIH 33/1aHHUE BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIH 3a/laHie BBINOIHEHO B 00BEMe oT 60 % 110 79 %

2 OaJiia BBICTABIISETCS CTYJICHTY, €CITH 3a/IaHue BRIMTOTHEHO B 00BEMe oT 40 % 10 59 %

1 Gasnt BbICTABIISIETCS CTY/ICHTY, €CIIH 3a/laHue BBIOIHEHO B 00b&Me oT 20 % 1o 39 %
0 6ayyIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKE BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonrpoJabHas padora 4 no reme ""BBeneHue B MareMaTu4eckKuii anaans''
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHU

Bapmuanr 1



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

2. [Toctpouth KpuByt0 r =1+ C0S2¢
1

3. UccnenoBath Ha HEMPEPBIBHOCTh QYHKLUIO ) = 2+

. COSX—CO0S2X
4. Beraucnute npepen lim———
x>0 XSin2X

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

Bapuanr 2
1. TIoctpouTh rpaduk GyHKIME Y = X + |X|

2. [Toctpouth KpuByt0 =1+ C0S2¢
1

3. UccnenoBath Ha HEMPEPBIBHOCTh QYHKLUIO V = 2 w6

. COS X —C0S3X
4. Beraucnure npepen lim— ——
x=0 1—c0S5x

3x-4
. (4x+1
5. Beruucnure Ipene lim
x>\ 4X -1

Bapuanr 3
1. IToctpouTts rpaduk GyHKIUH Y = x| X| +1

2. IlocTpouTh KpuBYIO I =1—Ssin2¢
2
3. UccnenoBath Ha HEMIPEPBIBHOCTh PYHKIHIO y =€ **3

. sin3x
4. Berauciute npezaen 1im

>0 X+9 -3

2x+3
. [5x+2
5. Brraucaute npeaci ||m

x>o\ 5X -1

Bapmuanr 4

b
x2
2. ITocTpouTh KpUBYIO I' = 2+ Sin2¢

1. TToctpouTts rpadux GyHKIMH ) =

2
2
3. UccrnenoBath Ha HEMIPEPHIBHOCTD QYHKIUIO y = 3% *3

. sin7x
4. Berauciute npegen lim———

X207 — /X +49

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

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 4 BBINOJHIETCS CTYACHTAMH Ha MPAaKTUYeCKOM 3aHATHH 17, Ha
BBITNIOJIHEHHE PabOThl OTBOAUTCS 2 Yaca. [Ipu BBINTOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMauu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHUH, CHPABOYHBIMH MaTepuallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 OaIOB.

5 0aJIOB BBICTABIISETCS CTYACHTY, €CIIH 3a/1aHKE BBIMOJIHEHO B MTOJHOM 00bEME;

4 Gaya BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKUE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;

3 Oaia BeICTABISIETCS CTY/ICHTY, €CJIH 3aJlaHKe BBIIOJHEHO B 00b&Me oT 60 % 10 79 %

2 Gajuia BBICTABIIACTCS CTYJICHTY, €CIIH 3aJJaHHe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gas BeICTaBIsIETCS CTY/ACHTY, €CIIH 33JlaHKe BhIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GayyIoB BBICTABIISIETCSI CTY/ICHTY, €CIIH 3a/IaHUE BHIMOJTHEHO B 00BEMe MeHee 19 %.

7.2.5. UTOroBo€e TeCTUPOBaHUE
(Haumenosanue OYeHOUHO20 cpeoCcmsa)

Tunossle npuMepsl 3a1aHUM

Mopyas 1. JInneiinas anredpa

1 5
1.B CIINTE ONPEEIIUTE .
BIYUCITATE OTIPEICITUTENh 6 10‘
OrTBerT:
2 3 4
2. BbIYHCIUTH ONPEACIUTENb |4 5 ¢
371
OrTBerT:
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. Haiigure cymmy Matpull ,_|q _q|Hp_|_q1 3] -
3 5 6
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=|-12
3 -t 6 ° 9 9 31 9 1
1 21
5. Jlana matpuna A=|2 6 2 |. Torma marpuna C =A4-A" paBHa...
5 4 1
1 2 3 4
00 -4 10 00 00 4
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 4 2




1 01
6. Jlana matpuna A=0 2 0|. Torma marpuna A? wumeer BHIIL. ..
1 30
1 2 3 4
203 1 2 0 1 10 1 1 0 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 00

7. JlaHbl MaTpUIIBI A=(

1
231j
B=5

1 4 1)
MaTpHII. ..
1 2 3 4
C-4-B B-4-C C-B-4 A-C-B
8. Panr marpuiia paBeH equHUIBL. Tora MaTpuila MOXKET UMETh BUJI..
1 2 3 4
1 2 4 2 3
1 0 0 1
2 4 4 5 6
01 1 0
1 2 4 7 8 9
3x+1 2
9. Panr marpuisl 4 = 1 paBeH JIByM, €CJIM 3HAUCHHE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 O O
10. Haiinute paHr MaTpHiibl alo 2 4 -1
00 3 5
00 0 1
Ortser:
2cosx 1
11 . st matpurpt 4 = 0 sin HE CYILIECTBYET 0OpaTHOM, eclii X pPaBHO ...
X
1 2 3 4
T T T T
2 4 3 6




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

1 2 3 4
1 2 1 12 2 1 2 1 17 3
31 0 011 5 & 9
1 3 0 1 0 0 2 4 2 2 3 6
(1 2y ~ (3 N
13. Ecom A= 3 1) A= 4l TO pelIeHHe MaTpuyHOro ypaBHeHus A* O =A umeer
BU]J ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5

14. EnuHCTBEHHOE pellleHHe NMeeT OHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHU ...

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

15. Haimu X+Y+Z,ecnu  X,Y,ZABISIOTCA  pPEUICHUSIMA ~ CHCTEMbl  YpaBHEHUMU
6X+5y-2z=-4
3X+4y+2z=1
3x-9y =11

Ortser:

Monayas 2. BekTtopHas ajareopa

1.Kakoe BbIpaxkeHHe 0003HAYaeTCsl CKAIIPHOE MPOU3BEIEHUE BEKTOPOB?

1 2 3 4 5
(a"b) axb |axb alb| (2 ,b)
2. HaiiuTe BeKTOp 46— g+ 23, eciu g =(2, 4, 3), E =(1, -1, 2), Z=(0, 1,-1).
1 2 3 4
(6,2,3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu nnuny BekTOpa a =(3,0,4).

OrtBer:

4. J1aHbl BEKTOPBI g={2, -2, 2}; B:{3, 0, -4}. Haiitu npg( g+ B)



1

2 3 4
) 2 5
4,6 — YA
1. Haiirtu romans tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 V15 J3 253
6. YCTaHOBHUTH, KOMILJIAHAPHBI JIK BEKTOpA a , b , c , €CII1 a=41i-2 } +4 k X
Z_7=32-4;'+7/;; E=f+2}-3/;.
Otser:
7. Kakoii BekTop sBisieTcs cyMMoil BekTopoB AB u AP?
1 2 3 4
BP A PB AC
8. BoIpa3uth uepe3 eqMHUYHBIC BEKTOPHI i u j Bextop AB, eciu A(1,2), B(0,-3).
Ortger:
9. Haiitu BekTOpHOE pou3BeaeHne Bektopos a=21i—j+3k, b=i-].
1 2 3 4 5
-3i-3j-3k -41-3)-3k -3i-3j+3k -3i-3j+k -4i-3j+k
10. B mapamienorpamme ABCD: K u M — cepeaunsl ctopon BC u CD, AK = g, AM =b.
Bripazuts Bektop AD uepes aub.
1 2 3 4
AD=2b+2a AD =2b+2a AD=2%b-2a AD=2p-23
3 3 3 3

11. lausl TpU mocnenoBaTeNbHbIE BepIIUHbI mapasuienorpamma A(1;-2;3), B(3;2;1), C(6;4:4).

Haiitu ero uetBepryto Bepumuny 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. Tlpu Kakux 3HaYeHMsXx & u 3 Bekrophl a=-21+3

KOJUJIMHEApHBI?

j+ak u b=pi-6j+2k




1

2

a =0, p=1

a=1, f=2

a=-3,

a=2, pB=-

a=-1,

13. Beruucnuth 2 Tx (E— 5 TJ .

OrtBerT:

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

OrtBerT:

15. Tlnomans TpeyrojibHUKA BRIYUCIISETCS 10 (hopMyIIe. . .

1 2 3 4 5
S=ab S=‘§xb‘ S:£|a><b| S=axb g 1_
2 2[ab]
MOIIyJIb 3. AHajuTHYecKasi reoMmeTrpusi
IIpakTHyeckuii TecT:
1. Paccrosinue mexay npsimpiMu 3X—4y —-10=0 u 6x—-8y+5=0 pasHo ...
1 2 3 4
2,5 5 0,25 1,5

2. Toukn A(S;Z) u A(— 1;6) SIBJISIFOTCS KOHIIAMU OJTHOTO U3 IMAMETPOB OKpPYKHOCTU. Toraa

YpaBHEHUE OKPYKHOCTH UMEET BUL ...

1

3

4

(x=1) + (y-4)]

2
(x-2) +(v-8)

(x+1)" +(y+4)

(-1f < (-4

3. OGliee ypaBHEHHE IIOCKOCTH, TIPOXOJIANIEH depe3 TOUKy | (—3;4;—2) U OTCEKaIoIIen

PaBHBIC OTPE3KHU Ha KOOPAWHATHBIX OCIAX, UMECT BU] ...

1 2 3 4
I+v+z+1= Jx—4v+2z5 Jx—4v+2z+ r+v+z-1=
. X y+3 z-5
4. Touka mepecedeHus MpsIMoit E:T:— " iockoctn X+2y—3z2+1=0 wumeer
KOOpAUHATHI ...
1 2 3 4
(10;2:5) (0;-3:5) (8:1;5) (2:1;5)

5. OnpenenuTh BUA MOBEPXHOCTH: Y> =62 ...

Ortser:




6. 0 AR A
Hpe,Z[GJ'II/ITL BUL HOBerHOCTI/I 16 49 4

OrtBerT:

7. st mpsimoit M1M» HanmcaTh obiiee ypaBHenue, eciau M1(-2;5), M2(6;-2) ...

Ortser:

8. B A MoM1M; naiitu ypaBHenue cpefaneit imann EF, mapannensnoii MiM»

x> y? oz

eci Mo (L;1), M1(4:6), Ma(-5;-1).

+—=1...

Ortser:
9. VpasHenue miockocTH, mpoxonsmieii uepes Toukn 1 ,(-1;2;0), 1 ,(2;3;1) , 1 ,(3;-1;4)
uMeerT BUJ ...
1 2 3 4
Tx—8yv—13z+23 Tx—-2y—-5z-3 Tx+8y—13 Tx—8y—13
10. VpaBHeHHUE TIPAMON, Mpoxojsmeii yepe3 Touky 1 (2;-3;-5) nepnenauKy/IapHO K
mIockocT 6X —3y —5z +2 =0 umeer BUJ ...
1 2 3 4
x—-2 y+t3 =z+ x—-6 y+3 | x+2 y- x+t2 y-
6 -3 - 2 -3 6 -3 6 3
11. MuuMmas nosyoch runepOosibl X* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
1 H 5 . |x=-y+2z-10=0
. HampaBnsrommumii BeKTOp IpsAMoit 3x+2y— 2460 uMeeT BUJ ...
1 2 3 4
(-3;7:5) (3:-2:-2) (L-12) (3:-7:-1)

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

A(—1;2) u A(3;4) UMEET BUT ...

1 2 3 4
2x+v-5=0 X+v-—-5=0 2x+v+5=| X+Vv+5=
2
14. Bepmmaa mapaGonsr X —2x-2y-13=0 pyeer KOOpJMHATHI ...
1 2

(1:-7)

(1;7)

3
(-1;7)




15. VYpaBHeHHE TIJIOCKOCTH, TPOXOAIICH dYepe3 TOUKY (0;0;2) MePIEHANKYIISIPHO

wiockocTsM X—Y—2z=0 u X—2y=0 wumeer Burx ...

1 2 3 4

2x+yv+z-2=0 Y¥—yv—z+2=0 x—2y—-z-12 2x—yv-z

Moayab 4. BBeeHue B MaTeMaTHYeCKHil aHAIU3
1. Kakas u3 GyHKIMHA SBISICTCSI 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(4)

2. UccnenoBath Ha 4eTHOCTD HJIM HEYETHOCTh (YHKIHIO y = X-sin? X—3/X ...

Ortser:

3. Haiitu nepuon dpyukuu f(X)= 3005% —sin6x...

1 2 3 4 5
107 z 107° z 10z
3 3 6 3

4. Kakoii u3 HUKCTICPCUYHCIICHHBIX MTPEACIIOB CBOAUTCS K IICPBOMY 3aMCYATCIIbHOMY IIPCACITY:

1 2 3 4
. " . arcsinx _ L 1Y
jim [£(x)] =[Iimf(X)} im=—""=1 | jim(1+n)’ =e Iim(l+—j _e
X—Xo X—>Xq n—0 X—>00 X
5x+2
5. Beraucnute npegen lim -2
x>o\ 3X+1
1 2 3 4
e_s 65 5 '5
6. Beruucnure npenen I_m3x2—4x+l
. im—— ...
P st 3—4/27X
3

o

WIN| N

O~ w
8




X%+ 2% - 3x
7. Bruncnure npepen lim——
-1 X —=3X+2

1 2 3 4
-4 4 o0 -00
) 2
X —X)
8. Berunciure npenen Iim(—
P X—0 2X4 +1
1 2 3 4
0 i l o0
2 4
9. Beraucnure ipenen  lim (5)
1 2 3 4
0 g l o
3 4
10. Beruucinute npezaen Iimw
x>0 XSIn2X
OTBeT:
1
. (arcsin® x |
11. Beruucnure npegen lim| ———
x>0 Xtg9x
OTBeT:
. 2tg(x+5)
12. Beruncnure npegen lim ———=
P x>546+x -1
OTBeT:
3x+2)°
13. Breruucaure npeaen lim
pea n—>oo( 4x + 1)
2 3 4
0 o0 1 e?
e 2
X—1ecmu—-1<x<?2
14. Haiinure Touku paspsiBa pynkiun f(X)=
2—X,ecmu2 < X<5h
1 2 3 4 5
Touex paspviea Hem x=1 x=0 x=2 x=35




xL

15. Haiftu Touku paspbiBa GyHKuuH y= 4 1 ONPEeAeIuTh UX THII

1. Touek pa3pbiBa HET
. Xx=0- Touka pa3peIiBa NEPBOTo poja
. Xx=0- Touka pa3pbiBa BTOPOro poja

. X=1- Touka pa3pbiBa NEPBOro poja

& I - S I\

. Xx=1- Touka pa3pbIBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
UroroBoe TectupoBanue mno nucumiuiiHe "Beicmias matematuka 1" BbICTaBisIeTCS B
pacnicanuu Ha 17 Henene U nmpoxoauT yepe3 LIeHTp TecTpoBaHMS B KOMIIBIOTEPHOM Kiacce
obmero nocryna. Ha tect orBoaurcs 1 wac. Ilpu BbIIIOJIHEHMM TecTa CTYIEHTBI MOTYT
MOJIb30BATHCS TOJIBKO KAJIBKYJISTOPaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BAaHHE KaKUX-JIHOO
CIPABOYHBIX MAaTE€pPHAJIOB, KOHCIIEKTOB JEKIUN U MPAKTUYECKUX 3aHATUN, MOOMIIBHBIX YCTPOWCTB,
ra/I’KeTOB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxxkmoe 3ananue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCS CTY/ICHTY 3a IPAaBUIIBHBIM OTBET HA 3aJlaHKE,

0 6ayTOB BBICTABIIACTCS CTY/ICHTY, €CIIM OTBET Ha 3aJlaHKe HENPaBUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

AUCHHUITINHbI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne .
wn Bonpocsl k 3a4éTy
Uucnosas marpuna. JleicTBust HaJ MaTpuliaMu (CI0KEHHE, YMHOXKEHHE HA YUCIIO, YMHOXKEHHUE
1 |ctpoxu Ha cronben, yMHOXEHHE MaTpHULbl Ha MaTpHIly, TPAHCIIOHHUPOBAHME) U YCIOBHS HX
BBIITOJIHCHMSL.
2 Omnpenenurens Marpull 2-oro u 3-ero nopsakoB. OmpenenuTesb MaTpUlbl N-Oro MOPSIKA.
CBoiicTBa OnpeenTesNeH.
3 [Matpuna oOpaTHast K 3aJaHHOH. Y CJIOBHSI CYIIIECTBOBAHUS, CIIOCO0 OTHICKAHUS
4 |Munop matpuibl. ba3ucHbIi MUHOP MaTpUIlbl, CIIOCOO €r0 OTHICKAHUSI.
5 |Panr marpuiisl u ciocoO ero onpeneaeHusl.
6 Cucrema JIMHEMHBIX ypaBHEHUMH € n HEW3BeCTHbIMM. MarpuyHas ¢opmMa 3alucH 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 0OpPAaTHOM K MAaTPUIE CUCTEMBI.
8 VYcnoBue CyliecTBOBaHNs €AMHCTBEHHOIO PEIICHUs CUCTEMBI JIMHENHBIX ypaBHEHUN. PopMyIibl
Kpamepa i oreickanus pemienus. pumep.
9 OpHopongHas cucreMa JHMHEWHbIX ypaBHeHui. Ilpumep. Kakoe pemieHune HazbIBaeTcs
TpuBUaIbHBIM. [Ipy KaKOM YCI0BMM OHOPOJHASI CUCTEMA UMEET HETPUBHAJIBHBIE PEILICHUS
10 ANrOpuTM OTBICKaHMS PELIEHUs MPOU3BOJIBHOM CHCTEMBI JIMHEHHBIX ypaBHEHUM. bas3ucHble u
CBOOOTHBbIE HEU3BECTHBIE.
11 |Bekropsl. KomuinHeapHOCTh, KOMILIAaHAPHOCTH BEKTOPOB.
12 JIuneliHbIe onepanuu HaJ BEKTOpaMH: CIIOKEHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIIO.
Uluneitnast koMOWHAIMS BEKTOPOB.
JluneiiHasgs 3aBUCHUMOCTh BEKTOpOB. CBsI3b MEXAY KOJUIMHEAPHOCTbIO U JIMHEWHOMN
13 [aBHCHMOCTBIO JIByX BEKTOPOB, MEXIY KOMIUIAHAPHOCTHbIO U JIMHEHHON 3aBHCHMOCTBIO TPEX
BEKTOPOB. JINHEHAS 3aBUCUMOCTB YETHIPEX BEKTOPOB.
14 basuc, pasnoxenue BekTopa MO 0a3ucy, KOOpJMHATBI BEKTOpa B 3aJaHHOM Oasmuce.
OpToHOpMUpPOBaHHBIN Oa3uc. JInHelHbIe onepaluy HaJl BEKTOpaMH B KOOpJIAUHATHON (opMe.
15 HexaproBa CHCTEMa KOOPIWHAT Ha INIOCKOCTH U B IPOCTPAHCTEE. KoopauHatsl TOYKH U BEKTOPA
B IEKAPTOBON CHCTEME KOOPJAMHAT.
16 HpOGKHI/ISIVBeKTopa Ha OCh VI/I ee cBoicTBa. CBsI3b KOOPAMHAT BEKTOpPA M €ro MPOEKIMl HA OCH
JICKapTOBOM MPSIMOYTOJIbHON CUCTEMBI KOOPAMHAT.
CkanspHoe mpou3BECHNE BEKTOPOB M €ro CBOMCTBA. BhIpakeHHe CKAIIPHOTO MPOU3BEINECHUS
17 [gepe3 KOOpIMHATHI BEKTOPOB. BbIpaxkeHHe AJIMHBI BEKTOpa M yrja MEXJy BEKTOpaMH dYepe3
KOOPJMHATBI BEKTOPOB.
18 BekropHoe npousBeeHUE BEKTOPOB M €0 CBOWCTBA. BbIpakeHUe BEKTOPHOTO IIPOU3BEICHUS
uepe3 KOOPAMHATHI BEKTOPOB. Mcrnoap30BaHNe BEKTOPHOTO MPOU3BEICHMUS.
CMmenaHHOe NPOU3BEACHUE BEKTOPOB U €r0 T€OMETPUYECKUI CMBICI. BhIpakeHne CMEanHoro
19 [mpoumsBeneHuss yepe3 KOOpAMHATHI BeKTOpoB. CBOWCTBA CMEUIAHHOTO IIPOU3BECHUS.
lcrions30BaHNe CMEIIAHHOTO TPOU3BEICHNUS.
20 |BoipaxeHue yci0BUH KOJUIMHEAPHOCTH, OPTOTOHAIBHOCTH, KOMIUIAHAPHOCTH BEKTOPOB
21 [lonsiTue 00 ypaBHEHMM JMHUM Ha IIJIOCKOCTH, YPaBHEHHHM TIIOBEPXHOCTHM U JIMHUM B

pocTpaHcTBE. YpaBHEHUE OKPYKHOCTH. Y paBHEHHE C(ephl.




Ne "
. Bonpocsl k 3auéry
22 [BwiBojg 001IIETO YpaBHEHUS TIJIOCKOCTH.
Paznuuneie (hopMBbI 3aKcH ypaBHEHUS TUIOCKOCTH: 00IIee; MPOXOIAIICH Yepe3 3aJaHHYI0 TOUKY|
23 |nepHeHIUKYJISIPHO 3a/laHHOMY BEKTOpY; B OTpe3Kax; HopMmupoBaHHOe. Kakyro mHpopmanuo o
[IOCKOCTH HECYT K03(h(pHUIIMEHTHI 3TUX ypaBHEHUI
24 |PaccTosiHME OT TOYKH J0 TIIOCKOCTH.
25 |Yron Mexay INIOCKOCTSIMU. Y CIIOBUE NApAJUIECIbHOCTH U NEPIEHUKYIISIPHOCTH IJIOCKOCTEH.
26 VYpaBHeHUs] TPSAMOIl B MPOCTPAHCTBE: KAaHOHHUYECKUE; MapaMeTpUYecKue; MPOXOJsIeil depes
nBe 3ajaHHbIe TOUKU. Kakyro nH(popMmaluio o npsiMoi HecyT KO3 PHUIMEHTH! 3TUX YpaBHEHUH.
27 VYron Mexny HpsAMbIMH B IPOCTPAHCTBE. YCIOBHE MapauIEIbHOCTH U IEPHEHIUKYISIPHOCTH
PSIMBIX.
28 VYron Mexay OpSAMOM M IUIOCKOCTBbIO. YCJIOBHE NApallJIeIbHOCTH U MEPHEHIUKYISIPHOCTU
PSIMOI U TIOCKOCTH.
VYpaBHeHHe NpPSIMOIl Ha MJIOCKOCTU: OOIlee; ¢ YIVIOBBIM KO3((UIMEHTOM: MPOXOAsIIed depe3
29 PanmaHHYIO TOYKY; NMPOXOISIIEH udepe3 NBe 3adaHHble TOYkW. Kakyio mH(popMmanuio o mpsmMoin
HecyT K03((UIIMEHThI ITUX YPaBHEHUII.
30 VYron Mexay HpsSMbIMM Ha IUIOCKOCTH. YCJOBHE MapauIeIbHOCTU U TEPHEeHIUKYISIPHOCTH
PSIMBIX.
31 JIuHuM BTOpOro mnopsjaka Ha IUIockocTH. OOlee ypaBHEHHE, OCHOBHBIC THUIIBl JIMHUH M UX
KaHOHMYECKHE YPaBHEHHUSI.
32 |Qnnunc, runepbosa, napadosa. KanHoHnyeckue ypaBHEHMs, XapaKTEPUCTUKH, CBOMCTBA
33 [ToBepxHocTn BTOporo mnopsaka. OCHOBHbIE THIBI IOBEPXHOCTEH M MX KaHOHUYECKHE
ypaBHEHUSI.
34 |HccnenoBanue GpopMbl MOBEPXHOCTH BTOPOTO NOPsIIKA METOAOM CEYEHUH.
35 Uro takoe ¢ynkius. [Ipumep. CriocoObl 3ananus ¢pyakiuu. O0macTs onpeneneHus (GyHKINM.
Crnoxsas ¢pyHkuus. [pumep.
36 |OcHoOBHbIE 1eMeHTapHbIE PYHKIMHU U UX rpaduku. DinementapHas ¢pyHkuus. [Ipumep
37 |[Ipenen ¢pyaknmn. beckoHeYHO Masble M OECKOHEYHO OoJbIHe (QYHKIINHU, CBSI3b MKy HUMHU
38 |CaoiicTBa 6€CKOHEYHO MaJIbIX (DYHKIIMH.
39 |CaoiicTBa npenenoB yHKIUH. 3aMeyaTeabHble TPeJIebl.
40 |HempepsiBHOCTB (yHKIIMHU B Touke. CBOICTBA ()YHKIMIA, HEMTPEPBHIBHBIX B TOUKE.
a1 Teopema o HempepbIBHOCTH 3J€MEHTapHOW (YHKIMU U €€ UCIOJIb30BAHUE MpPHU BBIYHUCICHUY]
[IPEJEIIOB.
42 |CpoiicTBa QYHKIMI, HENPEPHIBHBIX HA 3AMKHYTOM HHTEpBAJIC.
43 |Touku pa3pbiBa (GYHKIIMU U UX KJIACCH(PUKAIIHSL.
7.3.2. Kputepuu u HOPMBbI OLEHKH
dopma
Cemectp TIpoBeACHMH . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Crynent nabpan 40 u 6omee
0aJIJIOB, paCCUYNTAHHBIX 110
3auér (1o ¢dopmyie: (Cymma 6auioB 1Mo
HAKOIUTEIIEHOMY «3aYTCHOY BCEM YYEOHBIM MEPOTIPHSITHSM,
pEeUTHHTY) MPEeIyCMOTPEHHBIM B Kypce +
Pe3yIabTaThl HUTOTOBOTO
TECTUPOBAHUS), pa3/ieNEéHHas Ha




Cemectp

dopma
NMPoOBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKH

2.

«HC 3a4TCHO»

Crynent Habpan menee 40
0aJuIOB, PACCYMTAHHBIX T10
dopmyite: (Cymma 6amioB 1o
BCEM YUEOHBIM MEPOIPHUSATHUSM,
NPEaYyCMOTPEHHBIM B Kypce +
Pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), Pa3/ieNEHHAsS HA
2.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAaKTHUKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onoamoTeke /
HaumenoBanmne 9bC

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

9bC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
P>xeBckuii. - Mocksa : Undpa-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. .

Marematuxka : yue6. mocodue /

FO.M. Jlanunos, JI.H. Xypbenko,

I'.A. HukonoBa, H.B. Hukonona, C.H.
Hypuesa ; mox pex. JI.H. XKyp6enko,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuar). - Tekct : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

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

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlertspesa, JI.H.

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) I'ox n3nanus
n/n MeToauYecKoe nmocoomue, ouoaunorexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
obOpasoBanue: bakanaBpuar). - Tekcr :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) METOIHUIECKOE OCOGHe, T'ox m3panua ouoamorexe /
HPAKTHKYM, 1Pp.) HaunmeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTsl : yueOHOE ocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOIMoTeYHas
cucrema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamienus: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umunoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
JI.B., Cno6oxackas U.H. O®ununosa, [.B. Cepreena, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

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




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

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

ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil GpenepalibHblil
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — Texkcr :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMOoTeYHAS
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U WH(GOPMALMOHHBIX CHPABOYHBIX
cucTemM

—OcHOBBI _BbIcHiel W juckperHoit martematuku [/ Illybosuy A.A., Knoukos I[O.B.
Crpasounuk / Bonrorpan, 2015. Peoicum oocmyna: http://elibrary.ru

—Jlexuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebGHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHHE PALMOHANBHBIX IpoOei, BBeICHHE B MAaTEMAaTUYCCKHI aHAIHN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnansaoe 1 HHTETpaIbHOE HCUUCICHUS, (DYHKITUN
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrpaMMHOro odecneyeHust

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 MaTepHaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IJs OCylIleCTBJIEHUSsI
00pa3oBaTeILHOIO MPoIecca Mo JUCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a00paTOPHii, MACTEPCKUX U

No Ap. 00bEKTOB /1JIsl IPOBe/IeHUs

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

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

VYyeOnass ayautopust aug  npoBedeHHs | CTONbl yUYEHUYECKHE JIBYXMECTHbIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHas | TpeXMEeCTHbIe (MOHOOJIOKH) ,CTOJI
ayaMTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MpEnoJaBaTeIbCKHA, CTyJI
CEeMHUHApPCKOro THUMa. YuyeOHas ayAUTOpHs JUIsl | IPENoAaBaTebCKUM, JOCKa ayJIuTOpHas
1 | KYPCOBOTO  MPOEKTHPOBAHUS (BbITIONIHEHUS | (MeNloBas)

KypCOBBIX paboT). YueOHas ayauTopus ajs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus Ajs
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOIS U
npomexyrouHoi arrecraimu (I'-440).

VYyeOnass ayautopust g npoBeneHus | CToibl YUEHUYECKHE, CTYJbs
3aHATUH  JIGKIMOHHOTO  THUMAa. Y4eOHas | ydeHUYecKHe, J0CKa ayJIMTOpHAas
aymquTOpUs Ul TIPOBENEHHUS  3aHATHH | (MenoBas)

CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
2 | KypCOBOTO TPOCKTHPOBAHUS (BBITOJHEHHSI
KypCOBBIX paboT). YueOHas ayauTopus Ijs
MPOBEJCHUS TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJbTallMi. YueOHas ayauTopus MAis
MIPOBEJICHUS 3aHATUNH TEKYIIEro KOHTPOJIS 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
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

npomeskyrounoit arrecrarun (I'-409).

Kommnsrorepnenii  kmacc. Ilomemienue ais
CaMOCTOSATEIIbLHON paboTHI. VYyebnas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHSATHMA
CEMHHApPCKOro TUna. YueOHas ayIuTopus JUis
KYpPCOBOTO TPOCKTHPOBAHUS (BBITIOJTHCHHUS
KYpPCOBBIX PaboT). YueOHas aymauTopus s
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCyJbTallMil. YueOHas aynutopus JUis
MIPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOJIS H
npomexyrounoit arrecrarmu (I'-401).

Crounsl YYEHHUYECKUE, CTYJIbA
yueHnueckue, I[IK ¢ BbpIXOJOM B CeTh
WNurepuer




