MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

51.0.03.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI
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(HauMeHo8aHUe OUCYUNIUHBL)
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HaIpaBJIEHHOCTH (TIPOdUIIB)
TennorazocHa0xeHUE U BEHTUIISIIUS
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I'on Habopa: 2017
O6mas Tpynoemkocts: 5 3E

Pacnpeneﬂeﬂue JaCoB JUCHMIUIMHBI IO CcEMECTPpamM

Cemectp 1

®opma KOHTPOJIA 3a4€T Hroro
Bun 3ansaruit
Jlexinmn 34 34
JlaboparopHble
ITpakTnueckue 34 34
[TpoMexxyTouHast aTTecTanus 0,25 0,25
KonraktHas pabota 68,25 68,25
CamocrosiTenpHast paboTa 111,75 111,75
Kontposs
Hroro 180 180




Pabouyto mporpaMmy cocTaBuiL:
noueHrT, K.1.H. ITaBaosa E.C.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nporpamma aucuuIuinHbl coctasieHa Ha ocHoBanuu ®I'OC BO u yyeOHOrO 1u1ana
HanpasisieHus: noarorosku 08.03.01 CtpoutenbecTBo

Cpoxk aeiicTBusi pado4eil NpOorpaMMbl TUCUMIIMHBI 10 «__ » 2020 r.

COI''TACOBAHO

3aBenyronuii kageapoit
TerutorazocHaGxeHue, BEHTUIIALMS, BOJOCHA0KEHHE M BOJIOOTBEICHUE

« _» 20 T M.H. Kyuepenko

(noonucw) (HA.0. ©amunus)

YTBEPXIEHO

Ha 3acemanuu kadgenpsl  "Beiciias MmaTemMaTnka U MaTeMaTH4YeCKOe MOJIeTupoBaHue”

(mpoTokon 3acemaanusi Ne 7 ot «22» despans 2016 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
JTUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TMPUMEHEHUI0 MaTeMaTUYeCKUX METO/JO0B B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAThCS TOMOJHUTENBLHO B MPAKTUYECKOM M HCCIEeNOBaTeNbCKON padore,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTHYECKOTO W aJrOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUTITMHBL M TPAKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas JUCIUIIIIMHA:
MareMaTuka (1KOJbHBIN Kypce), aredpa (IIKOJABHBIA Kypc), reoMeTpus (LLIKOJBHBIA Kypce), ajredpa
1 Hayajia agaian3a (IIKOJIBHBIA KYPC).

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, TSI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

npeamecTByromee: 'Boiciias Mmatemartuka 2", "Boiciias maremaruka 3", "®duszuka", "Mexanuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

®opmupyemble U
KOHTPOJINpYyeMble
KOMIeTeHIHH
(Ko 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIii
(K01 1 HAUMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

OIIK-1. Cniocoben
peuiaTth 3a1a4u
npo¢ecCuOHAITBHON
NesITeIbHOCTH Ha OCHOBE
WCIIOJIb30BAHUS
TEOPETUYECKHUX U
IMPAKTUYCCKHUX OCHOB
€CTECTBEHHBIX U
TEXHUYCCKNX HAYK, a
TaK)Xe MaTeMaTH4eCKOTo
armapara

OIIK-1.6 Pemrenne
I/IH)KeHepHLIX 3a1a4 C
IIOMOIIIBKO MATEMATUYECCKOI'O
amnmapara BeKTOPHOH
anreOphI, aHATUTHYECKOM
TeOMETPHUU U
MaTEMaTHYECKOI0 aHaJIn3a

3HaTh: OCHOBHBIE MOHATHUS JINHEHHOU
Y BEKTOPHOI anreopsl,
AQHATTUTHYECKOW TE€OMETPHH, METOJIBI
MaTeMaTHYeCKOro aHaJIn3a U
MO/JICIIUPOBAHUS, HEOOXOIUMBIE JIJIS
UAeHTUPHUKAINN, GOPMYJIHPOBAHUS
Y pemIeHus mpoQeccuoHaIbHBIX
3aJa4 MPOMBIIIJIEHHOTO U
IpakTAHCKOTO CTPOUTENIbCTBA

YMeTb: BBISIBIATH
€CTECTBEHHOHAYYHYIO CYIITHOCTD
TEXHUYECKUX U TEXHOJIOTUYECKUX
pobJieM U mpoecCHOHATBHBIX
3a/1a4, IPUBJIEKATh JUIsl UX PELICHUS
COOTBETCTBYIOIIMA MAaTEMATHYECKUAMN
anmnapaT IpOMBIIUIEHHOTO U
TPKIAHCKOTO CTPOUTEIIHCTBA

Brnanets: HaBbIKAMU UCTIOE30BAHUS
OCHOBHBIX 3aKOHOB ¥ METOJIOB
BBICIIIEH MAaTEeMaTHKH,
MaTEeMaTHIeCKOTO MOJICTUPOBAHUS
TUTSL UASHTU(UKAIINY,
(hopmMynupOBaHUS U PEIICHUS
npodeccnoHanbHbIX 33724
MTPOMBIIIIJICHHOTO U TPaXKIaHCKOTO
CTPOUTENHCTBA




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTUKEHUS
KOMIIeTeHIU
(K0J1 1 HAMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

OIIK-1.7 Pemenne
YpaBHEHUH, ONTUCHIBAFOLIUX
OCHOBHBIC (pr3UUECKHE
MPOLECCHI, C TPUMEHEHUEM
METOJIOB JJUHEHHON
anreOpsl U
MaTeMaTHYECKOTO aHaJIn3a

3HaTh: OCHOBHBIC YPaBHEHUS,
OTMCHIBAIOIIIE OCHOBHBIC
(bu3nuecKre mpoIecchl, C
IIPUMEHEHHUEM METOOB JINHEUHOU
anredpbl 1 MaTEMaTHYECKOTO
aHa/mM3a, He0OXOdUMBIE IS
uaeHTUUKAIIU, GOPMYITUPOBAHMS
U perieHus NpoQeccuoHaNbHbIX
3a/1a4 MPOMBIILICHHOTO U
I'PakJAHCKOT'O CTPOUTEIIbCTBA

YMeTh: NPUMEHSTh METO/IbI
JMHEWHOW anreOpsl 1
MaTEeMaTU4eCKOr0 aHaIn3a MpH
peLIeHNH ypaBHEHUH, OMTUCHIBAIOIINX
OCHOBHBIE (PM3MYECKHE TTPOLECCHI

BJIaI[eTI)I HaBBIKaMH HUCIIOJIb30BaHUA
3JIEMEHTOB JINHEIHOH anredpsl u
MaTeMaTUYECKOT0 aHaJIu3a U
peLIeHUH ypaBHEHUH, ONMChIBAIOILUX
OCHOBHBIE (pU3HUUECKHE MTPOLIECCHI

OIIK-1.8 ObpaboTka
pacUeTHBIX U
OKCIICPUMCHTAJIBHBIX
JTAaHHBIX BEPOSTHOCTHO-
CTAaTUCTUYCCKUMHU
METOJIaMHU

3HaTh: OCHOBHBIE CLIOCOOBI
MHTEPIIPETALMH [TOJTYyYEHHBIX
pE3yJIBTaTOB; OCHOBHBIE
MaTeMaTHYeCKUEe MOJIETH MPUHATHUS
pELICHNI; MaTeMaTUYECKUE METOBI
U TIpUeMbl 00paboTKH
KOJINYECTBEHHON MH(DOpMaIIK

YMeTb: 00pabaTeiBaTh U
UHTEPIPETUPOBATH MMOTYICHHbBIE
Pe3yIbTATHI C UCIIOJIb30BAaHHEM
BEPOSATHOCTHO-CTATUCTUYECKIX
METOIOB

BJ'Ia,Z[eTBZ MaTEMAaTHYCCKHUMH U
KOJINYCCTBCHHBIMU METOJaMH
peIICHNA THUIIOBBIX 3a/1a4

OIIK-1.9 Pemenue
HWHXEHEePHO-
TCOMETPHUYECKUX 3a71a4
rpaduyeckuMu crnocodbamu

3HaTh: OCHOBHBIE CIIOCOOBI pEIICHUS
MHXEHEPHO-TEOMETPUUECKHX 3a]a4
rpadguyeckuMu cnocodbamu

VYMeTh: IMPUMCEHATHE MCTOABI PECIICHUA
WH)XEHEPHO-TEOMETPUUECKUX 3a/1a4
rpaduyeckuMu cnocobamu

BiianeTts: HaBbIKaMU UCIIOJIB30BAHUSA
rpaguIecKux COCOOOB peIIeHUS
WH)XEHEPHO-TEOMETPUUECKUX 3a7a4







4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLIEr0

Monyab B . HaumeHoBaHue TeM 3aHATHI KOHTPOJISA
yueOHoit . Cemectp |O0beMm, 4. Bbaaabl | UHTEpakTHB, 4.
(pa3nen) paGoTHI (yueoHoO¥ paGoThI) (HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 1. Jlex 1 Marpuiibl. [leficTBus 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 -
JInneiinas Marpuua
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 cucreM IMHENHBIX 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 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¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 2. Jlex 5 BekTops! u neiicTBus HaJ HUMU. baswuc. 1 2 -
BekropHas CkansipHoe, BEKTOPHOE, CMEIIaHHOE
anrebpa 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 -
BektopHas JIeKapTOBOM U IIPOU3BOJILHOM Oa3uce
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
Monayns 2 IIp 7 Pemenue 3a1au Ha BEKTOpHOE 1 2 -
BexropHas MPOU3BEJCHHE
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¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 3 Jlex 9 [TonsiTie 06 ypaBHEHUH JIMHUH HA 1 2 -
AHAJIUTUYECKAsT IUIOCKOCTH. Y PAaBHEHHS NPSAMON HA
reoMeTpus m10ckocTH. [1mockocTh B MPOCTpaHCTBE.
Monyns 3 Cp [Tpsimast Ha iockocTy. [lnockocts u 1 27,75 -
AHaTTUTHYECKas npsiMasi B mpoctpaHcTBe. KpuBbie BTOporo
reoMeTpHs nopsiaka. [ToBepXxHOCTH 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.
reoMeTpHst
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
Monayns 3 Ip 11 KpuBbie 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¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)
Monyns 4 Jlex 13 Oynknus. [lonaTue, oOCHOBHBIC 1 2 -
BeeneHue B XapaKTePUCTHKH, CIOCOOBI 3aJaHHUS.
MaTeMaTHYeCKUN OcHoBHbIE 2NIEMEHTapHbIe (PYHKIINU.
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
aHaIN3
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 HeonpenenéHHocTel U CocoObI UX 1 2 -
Bsenenue B YCTpaHEHUA
MaTeMaTHYeCKUN
aHaIIN3
Monyns 4 Jlex 15 Bropoii 3aMeuarenpHbli Ipeaes. 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¥ paGoThI) (HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monyns 4 Jlek 16 HenpepsiBHOCTD (PyHKITUH. 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 - KonTponbhas pabora 4
BBenenue B "BBenenne B MaTeMaTHYEeCKU aHamus" o TeMe "BBenenue B
MaTeMaTUYECKUI MaTeMaTU4YeCKHuil 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 MEPOIIPUSITHSM, TPEAYCMOTPEHHBIM B Kypce + pe3yJIbTaThl HTOrOBOT'O TECTUPOBAHMS ), pa3eiEHHas Ha 2.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. Meronuyeckue yKa3aHus M0 OCBOECHHIO TUCIUTIIMHbI

OCHOBY TEOpETHYECKOr0 OOY4YEeHHsS CTYICHTOB COCTAaBIISIIOT JIEKIIMH, B XOJ€ KOTOpOU
IperoaaBaTellb n3JiaraeT OCHOBHBIC, HA0O0JIee CII0KHBIC MOHSATHUS TEMBI, & TAK)KE CBS3aHHBIC C HE
TEOPETHYCCKUE M MPAKTHUYECKHUE MPOOJIEMbI, TaéT PEKOMEHIAIUU I MPAKTUYECKOTO 3aHATUS U
yKa3aHusl JUIsl BBIMOJHEHUSI CAMOCTOSITEIbHON PabOTHI.

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Marepuaina, oOpamias BHHMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuuruinabl "Breicinas maremaruka 1". XKenareabHo ocTaBiATh B pabo4ynX KOHCIEKTaxX
MoJIsI, Ha KOTOPBIX JeNaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXXHOCTh TE€X WJIA WHBIX
TEOPETUUYECKUX TTOJIOKECHUI.

CamocrosiTenbHasi paboTa CTYIACHTOB SIBJISETCS BaXXHBIM BHIAOM Y4e€OHOH AESTEIbHOCTH.
CamocTosTenbHas paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U TpU
METOJIUYECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermOCPEJACTBEHHOTO YIACTHS.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM Y4eOHOM
JIeSITeIIbHOCTH.

B xoxe moAroToBKM K MPAaKTHUUECKUM 3aHSTHSIM CIEAYET U3YYUTh KOHCIEKTHI JIEKIHUHA, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlNK MPENOAaBaTENsl.

Ha npakTudeckux 3aHATHSAX CTYAEHTHI PEIIAIOT 3a/1a4uu MO PyKOBOJCTBOM IPEMO1aBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YyUYEHUIO Hanboliee BAXKHBIX M CJIOXHBIX TeM Y4eOHOI
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpu pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIbIM OTall PEIICHUS, UCXOIS U3
TEOPETHUECKUX IMOJOKEHUM U3ydyaeMoro Kypca. Eciii CTyIeHT BUAMT HECKOJIBKO ITyTEH pelIeHus,
TO OH JIOJDKEH CPaBHUTh MX W BHIOpATh CaMblid palMOHAIbHBIA. PemieHue 3agad u mpUMEPOB
cleqyeT u3Narath MOApPOOHO, BBIYMCIEHHUS pacroyiiaraTh B CTPOTOM TOPSAKE, OTAENss
BCIIOMOTaTEJIbHBIC BEIYMCIICHHS OT OCHOBHBIX. [10JTydeHHBIN OTBET CeAyeT MPOBEPSITH CITOCOOAMH,
BBITEKAIONIMMHU W3 CyIllecTBa JaHHOM 3adaud. PemieHue 3amad ompenenéHHOro THUMA HYKHO
MIPOJIOJDKATH JIO MPUOOPETEHUsI TBEPIBIX HABBIKOB B PEIICHUH.

[To 3aBepuieHHIO W3yYEHHUs MOAYNSI TperojaBaTellb MPOBOIUT KOHTPOJIBHYIO paboTy c
L[EJIbIO MTPOBEPKU M OLIEHKH 3HaHWW U YMEHUM CTyJEeHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBITIOHEHBI AKKYPATHO, MOCIIEI0BATEIbHO, OOOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHBI B
KOKJIOM 3amaHud. [Ipu BBIMOJTHEHWHW KOHTPOJIBHBIX PAOOT HE OMyCKAeTCs HCIOIh30BAHUE
MOOUJIBHBIX YCTPONCTB M TaIKETOB.

[Ipy moAroTOBKE K WMTOTOBOMY TECTHPOBAHUIO CTYACHT JOHKEH ITOBTOPHO W3yYUTh
KOHCIIEKThl JIEKUMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIONMOJHHUTEIBHYIO JIUTEPATYPY,
MPOCMOTPETh PEIICHUsI OCHOBHBIX 3aJlad, PEIMIEHHBIX CaMOCTOSITEIbHO M Ha MPAKTHUYECKUX
3aHATHUSAX, @ TAKXKE COCTABUTh MUChbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE 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 reme
1 OIIK-1 POJIbHAA b )
Jluneiinas anrebpa
KontposnbHas padoTa 2 1o Teme
1 OIK-1 b p g
BexTopnas anreOpa
KontponbHas padota 3 1o Teme
1 OINK-1 AP P X
AHanuTH4ecKas FeOMETpHs
KontponbHas padota 4 1o Teme
1 OIK-1 ) p P 9 .
BBenenune B MaTeMaTUyeCKHU aHAIINU3
1 OIIK-1 Bomnpocs! k 3auéty NeNe 1-43
1 OI1K-1 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 1 0
1. Haiitu mpousBenenue matpuiy AB u BA,ecrmu A={3 4 0|;B=[-3 0 1
0 21 1 20
1 0 2 -3
4 2 1 3
2. BeruncnuTh onpenenuTens .
5 2 3
6 0 3

3. Pemmuth cucremy mMeronom Kpamepa
2X1—X2-6X3=-1
X1—-2X2-4X3=5
X1- Xo+2X3=-8
4. PemuTh cHCTEMY CpPEJICTBAMU MaTPUYHOTO MCUUCIICHUS:
2X1—X2-6X3=-1
X1—-2X,-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

1. Haiitu npousBenenue matpuiy AB u BA,eciu A=|0 1 2|;B=

5 7
2 8 1 4
9 7 5 3
2. BeruucauTe onpeaennTelib .
3 216
01 2 3

3. Pemmuth cucremy merogom Kpamepa
2X1 -2 X2+ X3=6
X1 +6 X2+3X3=3
2X1+3 X2 +X3=0

4. Pemuthb CUCTEMY CPEACTBAMH MAaTPHUYHOI'O NCUHNCIICHUA:

X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemmuts cucremy meronom ['aycca
2X1—-2X2+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0

{ 2X1—-2X2+X3=6

Bapuanr 3
2 7
1. Hatitu npousBenenue matpuiy AB u BA, ecmn A={ 0 1
4 2
3 71 2
9 6 21
2. BeruucnuTh onpenenuTens
3 5 4 8
1 2 5 3

3. Pemmuth cucremy meromom Kpamepa
2X1—-3X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

4. Pemuth CUCTEMY CPEACTBAMU MATPUYHOI'O NCUUCIICHUA:
2X1 -3 X2 +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 X1 +3 X2 -3X3=3

Bapmuanr 4

w W

5
1. Haiitu mpousBenenue matpuiy AB u BA, eciiu A=| 2
1

3
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2. BeruuciauTh onpeaeanuTenb

N O N

~N - N
N 0w Ol
W = N~

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(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJAMYECKMMU IOCOOUSIMMU).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHu.

Kpurtepuu ouenku:
KontponbHas paboTa cogepXuT 5 3aaHui, Kaka0e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CJIHM 33J]JaHUE BHITIOJIHEHO B MOJTHOM 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 ''BekTopHasi aareopa'
(naumenosanue oyeHouHo20 cpeocmsa)

Tunosble npuMepsbl 3a1aHUM
Bapuanr 1.

1. Pa3inoxuth reOMETPUYECKH U AHATUTHYECKH BEKTOpP C IO BEKTOpaM am 1_7, ecmi = ;-
Jib=i+43]; c=2i+3].
2. JlaHbI BEKTOPBI 52{2, 3,4} B:{-l, 5, 5}. Haiitu: 1)(&, l;); 2) M ;
_ A _ -0 _
3)(2a+b, b);4) np,(a+b);5) a -opra.
- - — - — A g
3. Jlaubl BekTOpel a=2m+n; b=3 m-2 n, rue ‘m‘:Z; ‘n‘:B;(m , N)= 3
_ — A -
Haitri: 1) (a, b): 2) ‘a‘;?))(a, b); 4) np; (a+b).

4. Haittn rutonaap napasuiesiorpaMMa, IOCTPOEHHOIO Ha BEKTOPax



_ J— - — J— _ — — A T
a= m-2n;, b=3m+2n,rne ‘mHn‘:S; (m,n )=Z.
5. Jlansl koopauHaThl BepiuH mupamuasl A 1A, A3A, A (4,0,0), A5 (-2, 1, 2); As(1,
3,2); A4(3,2,7). Tpebyetcs cpecTBaMu BEKTOPHOH anreOpbl HaiTh:
— yrox mexnay peopamu A 1A, n A Ay,
— miomwanas rpand A A, A 5

— 00BeM InmupamMubl.

Bapuanr 2.
1. Pa3jioXuTh T€OMETPUYECKH M AHAJUTHYECKH BEKTOP a 1o BEKTOpaM buc,emm a=3i
i bh=2i+2); c=-i+3].
2. JIaHbI BEKTOPBI 5:{2, -1, 0}, l;={-1, 1,2}. Haiitu: 1) (5, [_)) 2) M ;
_ A _ —0 _
3)a-b, a);4) np;(a+b);5) a -opra.
A

3. JlaHbI BEKTOPHI 5225-6_]; [_?:3;"'26_],@;6 ‘;‘:‘5‘ =1;(p, ¢ ):%

_ — _ N _ _
Haiit: 1) (@, b); 2) ‘a‘ :3)(a, b);4) np;(a+h).
4. HaﬁTH Iiomaab mapajiciorpamma, IoCTPOCHHOI'O Ha BEKTOpax
N _ T
=3;(m,n )=—.

6
5. Jlarsl KoopuHATHI BepimuH mupamMuael A A, A3A,  A(1,-1,0); A, (4,5, -2); A;(-

a=3m-n;, b=2m+n, rne ‘mHn

1,3,0); A4 (6, 1,5). TpebyeTcst cpencTBaMU BEKTOPHOIT anreOpsl HaiTH:
— yron Mexxay peopamu A (A, n A Ay,
— miomanb rpann A A, A 5,

— 00beM IUpaMH/IbI.

Bapuanr 3.

1. Pa3jioxuTh reoMeTpruecKd U ananutudecku Bekrtop C 1o Bekrtopam @ u b, eciu a=21i

L bh=-i-2j; c=2i+3].

2.J1aHbI BEKTOPBI &2{2, -2, -2}, l;:{-2, 3, -6}. Haittu: 1) (5, Z_D); 2) ‘5‘ : 3) (&+Z_) , a-b);
4) np];(a+l;); 5) b_O-OpTl_).

- - . _ _ —_Ar_ 2
3. Jlaubl BekTOpHl a= m-2n; b=3 m+n, e ‘m‘=3;‘n‘=2:(m ) n)=§ r

_ _ —_ N _ _ _
Haiiru: 1) (a,b); 2) |a|:3) (a+b , a-b); 4) np;(a+b);
4. Haiitu Iiomaab HapannenorpaMMa, HOCTpOCHHOFO Ha BeKToan
AN

a= m-2n; b=3m+n, e \n_a\:s;\ﬁ\:z;(n_a, m=3 7



5. Jlanel koopauHaTe! BepmuH mupamuael AjA , A3 A, A (1, 3,5);

A, (0,2,0);A5(5,7,9); As(0,4,8). TpeOyercs cpeacTBaMu BeKTOPHOM anreOpsl HANTH:
— yrox mexnay peopamu A 1A, n A Ay,

— mwiomanb rpanu A A, A 5,

— npoexumto Bektopa A Ay na A4,

— 00BeM ImupamMubl.

Bapuanr 4.

1. Pa3y10’kuTh reOMETPUYECKU U aHAJIMTUYECKH BEKTOP C 1o BEKTOpaM au l_), ecm a=4 ]
 b=2i+3]; c=4i+2 .
2. JlaHbI BEKTOPBI 5:{2, -3, 1} l;={-2, 6, 3}. Haiiru: 1) (&, l;) 2) ‘c_z‘ ;

A _ _ _ _
3)(a+b,2a-b);4) np;(a+b);5) b’-oprb.
— — — — _ _ . _ N _ V4
3. Manbl Bektopel a=3m-5n; b=2m+n,rue ‘m‘ZZ;‘n‘:l; (m, n)=§
_ _ A _
Haiiru: 1) (a,b); 2) |a; 3) (a+b ,2a-b); 4) np;(a+b);
4. HaiiTu 1uromaap napajiesiorpaMMa, IOCTPOEHHOIO Ha BEKTOPax
— — _ — _ _ - _ N _ T
a=3m-5n; b=2m+n,rne ‘m‘:Z;‘n‘:l; (m, n):§
5. lanbl KoopauHATH! BepinH mupamuasl A 1A, A3A, A3, -5,2); A,(4,5,1); As(-3,
0,-4); A, (-4, 5, -6). Tpebyercs cpencTBaMi BEKTOPHOM anreOpbl HAWTH:
-yron mexay peobpamu A A, n A Ay,
-romans rpanu A (A H A 5

-nipoeximio sektopa A Ay ma 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 HOCHUTENSAMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMYECKUMH 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 " AHAJIUTHYECKAA 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 CEPEIUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hanucars
ypaBHEHUE CTOPOHBI, MPOXOIAILIEH 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. HaiiTi Touky nepecedeHus npsMoit 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. IlocTpouTh MOBEPXHOCTHU:

a)x—22=9y*% 0)x*+4x+y=0.

5. Haiitu ueHTp u panuyc cepsl 1 TOCTPOUTSH €€.
X*+y?+2°—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 HOCTPOUTH €.
X2 +y?+72° —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 2Xx+y—-22+5=0

2. CocTaBUTh ypaBHEHHUE BBICOTHI, ONYILIEHHON U3 BepIiuHbl A B TpeyroyisHuke 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 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
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 yaca. [Ipu BBIIIOJIHEHUU KOHTPOJIBHOW padOThI CTYJEHTHl MOT'YT
HOJIb30BaThCsl OYMaKHBIMH 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 Gansa BeICTABISIE€TCS CTY/ACHTY, €CJIH 33/1aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIIE;

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 ""BBenenue B MareMaTu4eckKuii aHaaus''
(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHU

BapuanTt 1



1. ITocTpouTs rpaduk GyHKIMU Y = X|X —]4

2. [Toctpouts kpuByt0 r =1+ C0S2¢
1

3. UccnenoBaTh Ha HEMPEPHIBHOCTH QYHKIUIO ) = 2t

. COS X—CO0S 2X
4. Beraucnute npeaen lim————
x>0 XSIn2X

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

Bapuanr 2
1. TloctpouTh rpaduk pyskmmu y = X~ + |X|

2. [Toctpouts kpuByt0 r =1+ Cc0sS2¢

1

3. UccnenoBaTh Ha HEMPEPHIBHOCTH QYHKIUIO ) = 2 6

. COS X —C0S 3X
4. Beraucnure npepen lim———
x=0 1—c0S5X

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

Bapuanr 3
1. IToctpouTts rpaduk GyHKIHH ) = x|X| +1

2. [Toctpouts KpuByt0 r =1-sin2¢
2
3. MccnenoBarh Ha HENPEPHIBHOCTL (PYHKIKID Y =€ **3

. sin3x
4. Beruucnute npeaen lim

0 JX+9 -3

2X+3
. (5x+2
5. Berauciure npegen lim

x—>o| 5X —1

Bapmuanr 4

X
1. IToctpouts rpaguk GyHKIUHU ) = Q
x

2. ITocTpouTh KpUBYIO I = 2+ Sin 2¢
2
3. MccnenosaTh Ha HEMPEPHIBHOCTD QYHKIHIO ) = 3 +3

. sin7x
4. Beraucnute npeaen lim———

x>07 —/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(pOpManuu (KOHCIIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHUH, CHPABOYHBIMH MaTepuallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepum oueHku:

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

5 6ayI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;

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

3 Oaia BeICTABISIETCS CTY/ICHTY, €CJIH 3aJjaHKe BBIIOJIHEHO 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. UTOroBoe TeCTHPOBAHUE
(Haumenosanue OYeHOUHO20 cpeoCcmsa)

Tunossle npuMepsl 3a1aHU

Mopyas 1. JInneiinas anredpa

1 5
1. Beraucnure onpeneinuTelb .
P —6 10‘
Ortser:
2 3 4
2. BeruucauTh onpeaenuTelb 45 6
3 71
Ortser:
1 0 2 -3
4 2 1 3
3. Beluncnuth onpeaenurens
5 2 3
6 0 3
OrtBer:
1 3 0 1
4. Haiure cymMmmy Matpuil ,_|g _q|Hp_|_1 3|
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1 4
C=|-1 4 pP=|-1 -1 T=[-1 2 M=-1 2 K=|-1 2
3 ° 9 9 -3 1 9 1
1 21
5. Jlana matpuna 4=|2 6 2 |. Tornamatpuna C =A-4" paBHa...
5 4 1
1 2 3 4
0 0 -4 1.0 0 (0 0 0 0 4
00 -2 1 0 0 0 2
4 2 0 01 0 4 2 0




1
6. Jlana matpuna 4 =|0 . Torma matpuna A% umeer BHII...
1

w N O
o O -

1 2 3 4
2 31 2 0 1 1 0 1 10 1
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
1
2 31 1 2
7. JlaHbl MaTpUIbI Az(l 4 1], B=|5|, C =(5 9}. Torma cymiecTByeT mpou3BEICHUE
MaTpHII. . .
1 2 3 4
C-A-B BE-A-C C-B-A4 A-C-B

8. Panr maTpuua paBeH equHuIbl. Torna MmaTpuiia MOKET UMETh BUJL..

1 2 3 4
1 2 4 1 2 3
1 0 01
2 4 [0 1] 4 5 6 [1 O]
1 2 7 8B 9
3x+1 2
9. Panr marpuisr 4 = 1 paBeH JIBYM, €CITi 3HAYCHHE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
00 O O
10. Haii
0. Haiigute panr MaTpuiibl alo 2 4 1
00 3 5
00 0 1
Ortser:
2cosx 1
11 . dns marpuisr A = 0 sin HE CYIIECTBYET OOpaTHOM, eClT X PaBHO ...
X
2 3 4

ba | H [

=
| 5

6

12. JInst matpuisl A cymiecTByeT oOparTHasi, €Clid OHA paBHa ...

1 | 2 | 3 | 4
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CUCTCMBI

YpaBHEHU U

. (1 2y -~ (3 NN
13. Ecin A=[3 1) A= ) TO pemeHue mMarpuuHoro ypaBHenus A* O=A umeer
BU]I ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14, EnuHcTBEHHOE penieHre UMEET OTHOPOHAS CUCTEMA JJUHEUHBIX YPAaBHCHUH ...
1 2 3 4
x-3y+z=0, x=3y+z=0, ¥=3y+9z=0, x-3y+2z=0,
2x+2y+4z=0, 2x+2y+4z=0, 2x+2y-62z=0, 2x+5y+4z=0,
3x+3y+z=0 3x+3y+62z=0 Jx—y+3z=0 Jx+3v+62z=0
15. Haiitn X+VY+2Z ecnu X,Y,Z ABIAIOTCA  PELICHUAMU
6X+5y-2z=-4
3X+4y+2z=1
3x—-9y =11
OrtBet:

Monayas 2. BekTtopHas ajareopa
1.Kakoe BBIPAXKCHUC 0003Hayaercs CKAJIIPpHOC MMPOU3BCACHUC BeKTOpOB?

1

2

3

4

(@b)

axb

‘QXB‘

alp|

(a,b)

2. HaiimuTe BeKTOp 46— g+ 23 , ECITH 32(2, 4, 3), B:(l, -1, 2), Z:(O, 1,-1).

1 2 3 4

(6, 2, 3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu niuHy BekTOpa g =(3,0,4).

OrtBer:

4. JlaHBI BEKTOPBI g={2, -2, 2}, B:{g, 0, -4}. Haiitu np., ( g + B)
b

1 2 3 4
_2 2 5
4.6 — PN




1. Haiitu romans tpeyroasauka ABC ¢ Bepmuaamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3
53 J15 J3

4
253

6. YCTaHOBUTh, KOMILJIAHAPHBI JIK BEKTOpa a, b, c, ecuu a=4i-2 j+4 k;

b=3i-4 j+Tk; c=i+2 j-3k.

OrtBerT:

7. Kakoli BekTop sABisieTcss cyMMoil BekTopoB AB u AP?

1 2 4
BP cA PB AC

N - o
8. Bolpa3uTh uepes eqMHUYHbIE BEKTOpel | U | Bektop AB, ecim A(1,2), B(0,-3).

Ortser:

9. Haiitu BekTOpHOE npou3Beaenne Bektopos a=21i— j+3k, b=i-j.
1 2 3 4 5
-3i-3j-3k | -4i-3j)-3k | -3i-3j+3k -3i-3j+k —-4i-3j+k
10. B mapamrenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = 2, AM =D
Beipazuts Bekrop AD uepes aub.
1 2 3 4
\D=2b+2a AD =2b+2a aD=2b-2a AD=2p-23
3 3 3 3 3

11. Jlans! Tpu mocieaoBaTenbHbIe BepimuHbl mapamienorpamma 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)

12. Tlpu xakux 3HaueHWsXx « u S Bektopel a=-21+3]J+ak wu b=p1-6]+2k

KOJUIMHEApHBI?

1 2 3 4 5
a =0, B=1 a=1, f=2 =3, B=3 =2, B=4 a =1, B=4




13. Beruucnuth 2 Tx (E— 57] .

OrtBerT:

14. HaiiTi cMenranHoe npou3sBenenne Bexktopos a = (2,-1,2), b =(3,0,7), C =(1,2,-3)

OrtBerT:

15. Tlnomans TpeyrojibHUKA BBIYUCIISETCS IO (hopMyIie. . .

1

2

3

4

S=ab

S=|§><

J

s=tlaxp
2

S=axh

Moayasb 3. AHAJMTHYECKAsl TeoMeTpHusi
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(3;2) u A(— 1;6) SIBJIAIOTCSI KOHIIAMH OJTHOTO M3 JUaMETPOB OKpYKHOCTH. Torna

YpaBHEHUE OKPYKHOCTH UMEET BU ...

1

2

3

4

(x—1)° +(y—4)’ =38

(x=2) +(y-8)* =10

(x+1) +(y+4)" =8

(x=1)" +(y—4)* =32

3. Obuiee ypaBHEHHE TIOCKOCTH, TIPOXOJANIEH uepe3 TOUKy | (— 3;4;—2) U OTCEKarollen

PAaBHBIC OTPE3KN HA KOOPAUHATHBIX OCAX, UMCECT BU] ...

1

2

3

4

X+y+z+4+1=0

Jx—4yv+2z=0

Jx—4y+2z+1=0

X+yv+z-1=0

4. Touka nepeceyeHus NpIMON — = yT+3 = ZT_E) 1 Tiockoctd X+ 2y —-32+1=0 wumeer
KOOPJMHATHI ...
1 2 3 4
(10:2;5) (0;-3;5) (8:1;5) (2:1;5)
5. OnpenenuTh BUA MOBEPXHOCTH: Y2 =67...
Ortser:
2 y2 7 2

6. Onpenenurth BUI MOBEPXHOCTH: —— +—+—=1...

P P 16 49 4

OrtBer:




7. st mpsimoit M1M» HammcaTh obmiee ypaBuenue, eciau M1(-2;5), M2(6;-2) ...

Ortser:

8. B A MoM1M: Haiitu ypaBHeHue cpenneit nuauu EF, napamnensnoit MiM2
ecii Mo (1;1), M1(4;6), M2(-5;-1).

OtBer:
9. YpaBHeHHe MIIOCKOCTH, Tpoxonsmiei uepes Toukn 1 ,(=1;2;0), 1 ,(2;3:1) , 1 ,(3;-1;4)
YIMEeT BHJI ...
1 2 3 4

Tx—8y—-13z+23=0| Tx-2v-5z-3=0 | Tx+8y—-13z-9=0 Tx—-8r—13z=0

10. YpaBHEHHE MPAMOii, NPOXOASIIEH Yepe3 TouKy 1 ,(2;-3;—5) nmepneHauKyIspHo K

miockoct 6X —3y —5z2+2 =0 umeer BUJ ...

1 2 3 4

x-2 yt+t3 =z+5 x-6 y+3 z+5 x+2 y-3 z-5 x+2 y-3 z-35

6 -3 -5 2 -3 -5 ] -3 -5 6 3 5

x? —10x—4y* —-11=0

11. Muumas nosyoch runep0osibl paBHa ...
1 2 3 4
3 36 6 9
1 H 5 . |x-y+2z-10=0
. Hampagiisironuii BEKTOp pSIMOi 3X+2y— 74620 MeeT BUJ ...
1 2 3 4
(-3:7:5) (3:-2:-2) (1;-1;2) (3;-7;-1)

13. YpaBHeHHE TreOMETPUYECKOr0 MeCTa TOYEK, PaBHOYAAJICHHBIX OT JIBYX JAaHHBIX TOYEK

A(—1;2) u A(3;4) UMeEET BU] ...

1 2

e
+ |
L]
|
=

3
2x+y—-5=0 r+y—-5=0 2x+y+5=0 X+y

14. Bepmrna napa0osibl X* —2x—-2y-13=0 MMeEeT KOOPIUHATHI ...

1 2 3

-7 07 17 1-7)

15. VYpaBHeHHE TIJIOCKOCTH, NPOXOMSIIEH dYepe3 TOUKY (0;0;2) MEepHIEHANKYIISIPHO

miockocTsiIM X—Y—2=0 u X—2y =0 wumeer Bus ...



1 2

3

4

24+ v+7z-2=0 | x—y—z+2=0

¥x—2y—-z-2=0

2x—yv—z+2=0

Moayasb 4. BBenenne B MaTeMaTHYeCKHIl aHAJIU3

1. Kakast u3 GyHKUUH SBISETCS HEYETHOU, €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. VccrenoBarh Ha YETHOCTh MITH HEYETHOCTh PYHKIHUIO y = X - SiN® X — /x ...
OtBer:
3. Haiitu nepuon dyukiuu f(x)=3cos g —sin6x...
1 2 3 4 5
107 z 107° z 107
3 3 6 3

4. Kakoii U3 HIKETIePEUUCICHHBIX TIPEIETIOB CBOJAUTCS K IEPBOMY 3aMe4aTeIbHOMY IIpeeny:

1 2 3 4
] " __arcsinx 2 1\
lim [ f (x)] :[nm f(x)} lim < =1 Iirrg(l+n) —e "m(1+;j —e
5x+2
5. Berauciure npegen lim X2
x>n\ 3X +1
1 2 3 4
e’ e’ 5 -5
6. Beruuciure mpenen  lim 3 —4x+1
: im—— ...
P vl 3—~/27X
3
1 2 3 4
0 2 4 -
3 9
X3+ 2% —3x
7. Beraucmmre npezen lim————
1l X°—=3X+2
1 2 3 4




2
. !X —X!
8. Beraucnure npexen  lim

X—>00 2X4 +1 o
1 2 3
0 L 1
2 4
9. Beruucnure npenen lim (gj
2 3
0 2 1
3 4
COS X — COS 2X

10. Boruucnute npexpen lim -
x>0 XSIn2X

OrtBerT:

1
X

HJ
. [ arcsin” X
11. Beruncnute npeaen |Im[—j

x—0 th ox
Ortser:
12. Boruncaute npegen lim M
=56 +x-1
Ortser:

3x+2)"°
13. Bemauciure npenen i
pern tin| 323

1 2 3

0 o) 21

X=lecm —-1<x<?2

14. Haiinute Touku pa3psiBa yrkimn f(X)=
2—X,ecmu2<X<5

1 2 3 4

Touex paszpviea nem x=1 x=0 x=2

LN

X—

15. HaiiTu TouKy paspbia GyHKIHH Y= 4X ¥ ONpeaenuTh HX THIT

1. Touek pa3psiBa HET




2. x=0- TouKka pa3psiBa IEPBOro pojaa
3. x=0- TouKka pa3psiBa BTOPOro pojia
4. x=1- Touka pa3pbiBa MEPBOTO pPojia

5. x=1- To4ka pa3psbiBa BTOPOro poja

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
UroroBoe TectupoBanue mno nucuuiuiiHe "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 CTYIAEHTBI MOTYT
MOJIb30BATHCS TOJIBKO KaJIbKYJISTOPaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BaHHE KaKUX-JIHOO
CIPAaBOYHBIX MAaTEPUAIOB, KOHCIEKTOB JICKIIUH M MPAKTUYECKUX 3aHITUNH, MOOMIIBHBIX YCTPOICTB,
ra/I’KeToB.

Kpurepum oueHku:

Tect comepxkut 10 3amanuii, kaxkmoe 3amnanue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCSI CTY/ICHTY 32 IPAaBUJIBHBIM OTBET HA 3aJlaHKE,

0 6ayTOB BBICTABIIACTCS CTYICHTY, €CJIM OTBET Ha 3aJlaHKe HENPaBUIIbHBIM.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1
Ne .
wn Bonpocsl k 3a4éTy
Uucnosass wmatpuna. JleiictBuss HaJx MarpuuaMu (CIOXKEHHE, YMHOXEHHUE Ha YHUCIIO,
1 |ymMHOXeHHEe CTPOKHM Ha CTOJOEL, YMHOXEHHE MaTpUIlbl HA MAaTPUIly, TPAHCIIOHUPOBAHHUE) U
[YCJIOBHS MX BBIIIOJIHEHMUSI.
2 Omnpenenurens MaTpul] 2-oro U 3-ero nopsakoB. OmnpeaenuTenb MaTpULbl N-Oro MOPsAIKa.
CBoiiCcTBa OIpeeIUTEICH.
3 |[Marpuua oOpartHas K 3alaHHON. Y CJIOBHUS CYIIECTBOBAHUS, CIIOCOO OTHICKAHMS
4 MuHop matpuibl. ba3ucHbIM MUHOP MaTpUIlbl, CIIOCOO €ro OTHICKAHUS.
5 |Panr marpuiisl u cioco0 ero onpeneacHusl.
6 Cuctema JIMHEHHBIX YpaBHEHUH ¢ N HEM3BECTHbIMU. MaTpuyHas ¢opma 3alUCH CUCTEMBI.
[Ipumep. YciioBrEe COBMECTHOCTH CUCTEMBI JIMHEWHBIX YPABHEHUN
Uro Ha3bIBAIOT PEIIEHUEM CUCTEMBl JIMHEMHBIX YpaBHEHMI N Heus3BeCTHbIMU. Kakue
7 |cucTembl Ha3bIBAalOT COBMECTHBIMU W HECOBMECTHbIMU. Kak HallTW pelieHue CUCTEMBI C
[TOMOILIBIO MaTPHUIIbl OOPATHON K MaTpHIlE CUCTEMBI.
8 VYcnoBue CylecTBOBAaHUS €OUHCTBEHHOIO pPEIICHHsS CHCTEMbl JIMHEWHBIX YpPaBHEHMIA.
Dopmynsl Kpamepa juist oteickanus pemienus. Ipumep.
9 OpHopongHas cucreMa JMHEHHBbIX ypaBHeHuil. IIpumep. Kakoe pemenue HaspiBaeTcs
TpuBHAIBHBIM. 1Ipy KaKOM yCIIOBHM OJJHOPOAHAS! CUCTEMA UMEET HETPUBUAJIbHBIE PELICHUS
10 ANTOpUTM OTBICKAaHUS PELLIEHUS IPOU3BOJIBHON CUCTEMBI JINHEHHBIX ypaBHEHUN. bazucHele n
CBOOO/IHbIE HEU3BECTHBIE.
11 |Bekropsl. KonnmHeapHOCTh, KOMILIAHAPHOCTH BEKTOPOB.
12 JIuneliHble onepanuy HaJ BEKTOPaMH: CIIOKEHHE BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHUCIIO.
Uluneitnast koMOWHAIMS BEKTOPOB.
JIluHeliHasg 3aBUCHUMOCTb BEKTOpOB. CBfA3b MEXAYy KOJUIMHEAPHOCTBIO W JIMHEHHOU
13 BaBHCHMOCTBIO ABYX BEKTOPOB, MEXIY KOMIUTAHAPHOCTHIO M JIMHEWHOW 3aBUCHMOCTBIO TpeEX
BEKTOPOB. JINHENHAs 3aBUCUMOCTB YETBIPEX BEKTOPOB.
14 basuc, pasnoxeHue BekTOopa MO 0a3ucy, KOOpJAMHATBI BEKTOpa B 3aJaHHOM Oasuce.
OpToHOpMUpOBaHHbIH Oa3uc. JIMHelHbIE onepaluy HaJl BEKTOPaMHU B KOOPAMHATHOU dopMme.
15 JlexapToBa cucrema [KOOpZIMHAT Ha ILIOCKOCTH M B NPOCTPAHCTEBE. Koopaunatel Touku u
BEKTOpA B IEKAPTOBON CUCTEME KOOPAUHAT.
16 [Ipoexnns BEKTOpa Ha OCb M ee cBoiicTBa. CBSI3b KOOPAMHAT BEKTOPA U €T0 MPOEKIUIl Ha OCH
JICKApTOBOM MPSIMOYTOJILHON CUCTEMBI KOOPAMHAT.
CkansipHOE€ TPOM3BEJEHUE BEKTOPOB U €ro CBOICTBA. BbIpaxkeHHe CKaIspHOIO
17 |npousBeneHus yepe3 KOOPAMHATHI BEKTOPOB. BhIpakeHue IJIMHBI BEKTOpa W yrja MeExXay
BEKTOPAMH 4Ye€pe3 KOOPJAUHATHI BEKTOPOB.
18 BekTopHoe mponsBeieHne BEKTOPOB U €r0 CBOMCTBA. BbIpakeHNE BEKTOPHOTO POU3BEAECHUS
yepe3 KOOPAMHATHI BEKTOPOB. Mcnonb30BaHNe BEKTOPHOI'O IPOU3BEICHMUS.
CMelmaHHOe TNpPOM3BEACHUE BEKTOPOB M €ro TEeOMETPUYECKUH CMBICH. BblpaxeHue
19 |cMemanHOrOo TpPOM3BEICHUS dYepe3 KOOpAWHATHI BekTOpoB. CBoilcTBa CMemIaHHOTO
rpon3sBeieHus. Vcronp30BaHne CMEIIaHHOTO MPOU3BEICHHUS.
20 |BbIpaxkeHHe yCcI0BUN KOJUIMHEAPHOCTH, OPTOTOHATBHOCTH, KOMIJIAHAPHOCTH BEKTOPOB
21 [lonatue 00 ypaBHEHMM JIMHUM Ha IUIOCKOCTH, YPaBHEHHMHM IIOBEPXHOCTH W JIMHHUU B

[MPOCTPAHCTBE. Y PaBHCHHUE OKPY)KHOCTHU. Y paBHEHHUE C(HEPHI.




Bonpocsl k 3auéty

n/n
22 |BwiBoJ 001IIETO YpaBHEHUS TIJIOCKOCTH.

Paznuunbie (opMBbI 3amUCH ypaBHEHHS TUIOCKOCTH: OO0IIee; MPOXOAIIel Yepe3 3aJaHHYI0
23 [TOYKY TEpIEeHAUKYJIIPHO 3aJaHHOMY BEKTOPY; B OTpe3kax; HopMupoBaHHoe. Kakyro

H(OPMAIIHIO O IIIOCKOCTH HECYT KOd(PPHUIMEHTHI 3TUX YpaBHEHUN

24

Paccrosaune ot ToukHn J0 IINIOCKOCTH.

25

Vron MCKAY IIIOCKOCTAMU. VYcnoBue MapaJlyICJIbHOCTH U NEPIICHAUKYIIAPHOCTU IUIOCKOCTEH.

26

VYpaBHEHUS NPSAMON B MTPOCTPAHCTBE: KAHOHUYECKUE; TAPAMETPUUECKUE; TPOXOIALLEH Yepes
Be 3amaHHble Touku. Kakyro wuHpopmanmio o mnpsmMoi HecyT KOd(D(PUIMEHTH ATHX
YpPaBHEHUI.

27

VYron Mexay NpsAMbIMH B IIPOCTPAHCTBE. Y CJIOBHE NApAJUIEIbHOCTH U MEPIEHIUKYIIPHOCTH
[IPSIMBIX.

28

Yron Mexny HOpsMOW M IJIOCKOCTBIO. Y CIOBHE NApaUICIbHOCTH M NEPIECHIUKYJIIPHOCTU
[IPSIMOM U TUIOCKOCTH.

29

VYpaBHeHHE NPSAMON Ha IIOCKOCTH: 001Iee; C YTIOBBIM KO (UITMEHTOM: MPOXOSIIEH Yepes
3BaJJaHHYIO TOYKY; MPOXOASIICH Yepe3 IBe 3aJaHHble ToOUKU. Kakyro nHbopMaimo o npsMoi
HecyT KO((UIIMEHTHI THX YPaBHEHUH.

30

Yron Mexay IpsAMbIMU Ha IUIOCKOCTU. Y CIIOBHE NMApaJUIEIbHOCTH U IEPIEHIUKYISAPHOCTH
[IPSIMBIX.

31

JIuaun BTOPOT'O IIOPsAJAKa Ha IINIOCKOCTH. O61uee YpaBHCHHUEC, OCHOBHBIC THUIIbL JIMHUUA U HX|
[KAaHOHWYCCKNEC YPAaBHCHUS.

32

Dmnurc, runepboina, napabona. KanHonnyeckue ypaBHEHHs!, XapaKTEpUCTHKHU, CBOWCTBA

33

[ToBepxHocTH BTOpOro mnopsnaka. OCHOBHBIE THUIIBI IMOBEPXHOCTEM M HMX KaHOHUYECKHE
YpaBHEHUS.

34

Hccnenosanue (bOpMLI ITOBCPXHOCTHU BTOPOI'O ITOPAZKa MCTOJOM CEUCHHI.

35

Urto Takoe ¢ynkuus. I[Ipumep. CrnocoObl 3amanus ¢yHkuuu. OO0MacTh ompeneneHus
¢bynkuuu. Cnoxxnas gynkuus. [Ipumep.

36

OcHOBHBIE 3JIeMEHTapHble PYHKIINU U UX rpaduku. DnemeHTapHas ¢GyHkius. [Ipumep

37

Hpenen q)YHKI_II/II/I beckoHeuHo Maiible U O0€CKOHEYHO OOJIBIINE Q)YHKHI/II/I, CBIA3b MCIKAY
HHMH

38

CBolicTBa 6€CKOHEYHO MaJIbIX (PYHKIHH.

39

CBoiicTBa npezenoB GyHKIMHI. 3aMedaTesbHble TPEebl.

40

HenpepriBHocTh QyHKIIMYN B TOUuKe. CBOMCTBA (PYHKIMI, HENPEPHIBHBIX B TOUKE.

41

Teopema 0 HENPEPHIBHOCTHU AIIEMEHTAPHOH (PYHKIIMU M €€ UCIIOIb30BAHUE TIPH BBIYMCIICHUN
NpeJIeroB.

42 |CpoiicTBa GyHKINH, HEPEPHIBHBIX HA 3aMKHYTOM WHTEpBaJIE.
43 |Touku pa3pbiBa QyHKIIMH U UX KIaCCUDUKAIMSL.
7.3.2. Kputepuu U HOPMbI OLEHKH
dopma
NpoBeaeHust
Cemectp . Kpurepun u HOpMBbI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
Crynent nabpan 40 u 6omee
" 0aJI0B, PACCYUTAHHBIX I10
3auér (1o
¢dopmyie: (Cymma 6asioB 1o
1 HaKOMUTEILHOMY «3aYTEHO»
. BCEM yU€OHBIM MEPOIPUITHSIM,
peUTHHTY)
MPEeIyCMOTPEHHBIM B Kypce +
pe3yabTaThl HTOTOBOTO




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

TECTHUPOBaHUs), pa3e€HHas Ha
2.

«HE 3a4TCHO»

Crynent HaOpan meHee 40
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM y4EOHBIM MEPOIPHUITHSIM,
IPeyCMOTPEHHBIM B Kypce +
PE3YJIbTAaThl UTOTOBOTO

TECTHUPOBaHUs), pa3aesi€éHHas 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,
NPAKTHKYM, Ap.)

I'ox m3panusa

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

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

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - 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 /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3I€KTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

OBbC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

Marematrka B mpuMepax v 3ajadax : yueO.
nocobue / O.M. Jlerrsipesa, 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, ouoanortexe /
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
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHH TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tunossle pacueTs! : yueOHOE HocoOue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
3JIEKTPOHHBIH // DIeKTpOHHO-OnOIMoTeYHas
cuctema «Jlaupy : [caitT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenusi: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®umnoBa E.E. |, CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J1.B., Cno6onckas M.H. ®dunumnosa, /[.B. Cepreena, “ZNANIUM.CO
N.H.Cnob6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - 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 | Bemoycogra B. U., EpmakoBa | Beiciras matematuka. Yacts 1 : yaebHOE 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
(mata obpamenus: 25.10.2019). — Pexum
JOCTYTIA: JUIsl aBTOPU3UP. TIOTh30BaTENeH




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrIL

- Scopus [DnekrponHbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [Dnekrponnsiii pecype] : [0a3a manubix]|. — Switzerland: SpringerNature,
1842— . — PexxuMm nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JICKTPOHHBIX KHUT HM3ATCIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Peskum goctyma : sciencedirect.com. — 3ari. ¢ sKpaHa.
— 3. anr.

- NEICON [DnextpoHHbIil pecypc]| : dJIeKTpoHHas HHQOpPMAIMS : apXUB HAyYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.

¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne PexkBH3UTHI JOTOBOpA
HanmenoBanue 110 1 . P
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows OeccpouHast
2 Office Standart Oeccpounas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl NPOBe/ICHUs!

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

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYyeOnass ayautopust i npoBedeHus | CTONbl yUYEHHYECKHE JIBYXMECTHbIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHas | TpeXMEeCTHbIE (MOHOOJIOKH) ,CTOJI
ayaUTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MpEnojaBaTeIbCKHA, CTyJI
CEeMHUHApPCKOro THUMa. YuyeOHas ayAUTOpHs sl | IPENoAaBaTeNbCKUM, JOCKa ayJIUuTOpHas
1 | KYPCOBOTO  MPOEKTHPOBAHUS (BBITIONIHEHUS | (MesloBas)

KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUS 3aHATHI TEKYIIEro KOHTPOIS U
npomexyrouHol arrecraimu (I'-440)

Vuebnas  aymutopust s mpoBenenus | Cton MPENoIaBaTeNbCKU. , Croutbl
3aHATUM CEMHHApCKOro Tuma. YyeOHas | ydeHHUecKkHe (HadepTaTebHbIE) , CTYJbs,
ayUTOPHUS ISl KypCOBOI'O MPOEKTUPOBAHMSA | IOCKA ayJUTOpHAas (MeroBast)

2 | (BbIIOJHEHHUsI KYypCOBBIX paboT). YyeOHas
ayTUTOpHUSl JUIsl TPOBEACHMS] TPYIIOBBIX H
WH/IMBUYAIBHBIX KOHCYJIbTalMU. YueOHas
ayIUTOpHUsl Il TPOBENEHMS]  3aHATUU




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

TEKYIIEro KOHTPOJAS M  IPOMEXYTOYHOU
arrecraiuu (I'-405)

[Tomerienne i CaMOCTOSITEIBHOU pPabOThI
crynentos (I'-401)

Croubl YYEHUYECKHE, CTYJbs
yuennueckue, IIK ¢ BbIXOmOM B ceThb
Nutepner




