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

b51.0.13.01

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

Bricmiasa maTemaTnka. JJ1eMeHThI BbICHIEH aJred0pbl U reOMeTPUM

(HauMeHo8aHUe OUCYUNIUHBL)

10 HAIIPABJICHUIO TOATOTOBKHU
08.03.01 CtpoUTeancTBO

Hampasnernnocts (ipoduis): TermnorazocHa®KeHNE ¥ BEHTUIISIS

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2022
O6mas Tpynoemkocts: 5 3E

Pacnpeue.ﬂeﬂue YaC0B JUCHUIIMHBI IO CEMECTPpaM

CemecTp 1

dDopma KOHTPOJIA 3a4ér Hroro
Bua zansaruii
Jlexun 32 32
JlaGopartopHbie
[TpakTuyeckue 64 64
IIpoMexyTouHas aTTecTalus 0,25 0,25
KonTaktHas pabora 96,25 96,25
CamocrosiTenbHas paboTa 83,75 83,75
KonTposnb
Hroro 180 180

(
OOKYMEHT NOArnmMCcAH

QJIEKTPOHHOW NOAMUCHLIO

CepTtudmkat: 017C2CE1004DAF6D8A4ATFI36343E46780
Bnageney: YTeeBa Po3a AzepbaeBHa
Lencrteutenen: ¢ 14.11.2022 go 14.11.2023




Pabouyto mporpaMmy cocTaBuiL:
no1eHT, K.11.H. Ky3nerosa O.A.

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HanpasieHus noarotToBku 08.03.01 CtpoutesnbcTBO

Cpoxk aeiicTBusi padoyeii mporpaMMsbl THCHUILIMHBI 10 «31» aBrycra 2026 r.

COI'NTACOBAHO

PykoBoauTeNnb IEHTPA UHKEHEPHOTO O6ODVI[OBaHI/I$I

« » 20 T. N.A Jlymuikun
(noonucv) (U.0. amunus)
YTBEPXJIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotoxon 3acemanust Ne 2 ot «09» 09. 2021 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 MOTPeOOBAThCS TOMOJHUTENLHO B MPAKTUYECKOW M HCCIIENOBATEIbCKON pabote,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTHYECKOTO W aJTOPUTMHUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

MareMaTuka (1KOJbHBIN Kypce), aredpa (IIKOJABHBIA Kypc), reoMeTpus (LLIKOJBHBIA Kypce), ajireopa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npeaecTpyromee: 'Boiciias marematuka. JluddepeHimanbHoe M MHTErpaibHOE WCYHCICHUS ",
"Brlciiass mMaremarnka. M30paHHble pas3jenbl Beiciueld marematuku', "®Pusumka. MosekyisipHas

dusuka", "Mexauunka. Teopernueckass MeXaHuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopmupyemble U
NuaukaTopsl 10CTHKEHUS
KOHTPOJIUpYeMble . IInanupyemsle pe3ybTaThl
KOMIIEeTeHI[UH OMITETEHIIH 00yueHus
(Kol ¥ HAMEHOBaHUE)

(K0 1 HAUMEHOBaHHE)

I1K-7. CniocoGen T1K-7.1 Ucnonb3yer 3HaTh:

MIPUMEHSTh MaTeMaTHUYEeCKUil armnapar OCHOBHBIE TIOHSATHS BBICIIICH

(byHIaMeHTaJIbHbIE AHAIINTHYECKON TeoMeTpuy 1 | MATEMATHKH, METO/IbI PELICHU 337124, a

3HAHUSI, IOIYYCHHEIC B | pricieif anreGpsl mpy TaKKe ux TIPUIIOKECHUS B

obsacTu peleHnn npo¢ecCUOHATbHBIX JTUCLHUIUIMHAX,

MaTeMaTUYECKUX npodecCHOHANBHBIX 33134 MeToJbl cOopa aHanM3a U 0OpabOTKH

(Wnn) ecTecTBEHHBIX nH(OpMaIINH.

HayK, ¥ HUCIIOJIb30BaTh YMmers:

UX B 1. PemaTh THUIOBBIE MaTeMaTUYECKHE

npogeccuoHaTbHON 3aauu.

JeSTeTbHOCTH 2. CamocToATeNbHO MaTeMaTUYeCKH
KOPPEKTHO CTaBHTH
€CTECTBEHHOHAYYHbIE 3aJauu,
MPOBOJIUTh CTPOTHE MaTeMaTHUECKUE
paccyKIeHus.

Baapners:
METOJaMU MaTeMaTHYeCKOro OMMCAHUS
TUTIOBBIX 33aad W WHTEPIpPETAIHA
MOJIy4EHHOT'0 pe3yJIbTara.
I1K-7.2 ITpumenser 3uHaTh:
MaTeMaTHYeCKHil armapar METOABl pEIICHUS MaTeMaTUYeCKHX
aHAJTUTHYECKOW reoMeTpun 1 | 38421 10 9UCIOBOIO MM JApYyroro
BbICILIEH alreOphl pU Tpebyemoro  pesymbrata  (rpaguxa,
dbopMyIIbI U T.I1.).




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIHH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIUI
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3y/ibTaThl
o0y4eHust

pelieHun
npodeCCHOHATBHBIX 3a1a4

YMeTh:

MEePEBOANTh WHXKEHEPHBIE 3aJaull ¢
OIMCATEJIPHOI'0  S3bIKAa Ha  A3BIK
MaTEMAaTUKU, HpI/IMeHSITb METOObI
MaTeMaTHYECKOI0 aHanIM3a IS
pemeHmI I/IH)KeHepHBIX 3a1a4.

Baagern:

crocobamMu HarIsTHOTO rpaduueckoro
MIPEACTABICHUS pe3yabTaToOB
HCCIICOBAHUS.

[1K-7.3 JlemoHCTpUpYET
BJIaJICHNE HaBbIKaMH
IIPUMEHEHHUS
MaTEMaTUYECKOT0 anmapara
AQHAJIUTUYECKON TEOMETPUU U
BbICLIEH anreOpsl npu
peleHnn
npo¢eCCHOHATBHBIX 3aa4

3HaTh:
OCHOBHBIE  IIOHATUA U
JIMHEMHON W  BEKTOPHOH
AHAIMTUYECKOW TE€OMETPHH,
MIPE/CIIOB

METO/IBI
anreopsl,
TEOpUn

Ymern:

pelarb CUCTEMBI JUHEUHBIX
YpaBHEHUH, COCTaBIATh ypaBHEHUS
HPSMBIX U KPUBBIX JIMHUH Ha IIOCKOCTH
U B IIPOCTPAHCTBE, IIOBEPXHOCTEU
BTOPOT'O MOPSAKA.

Baaners:

1. Hapwikamu
COBPEMEHHOTO MaTeMaTHYeCKOro
MHCTPYMEHTapUs TS peuieHus
MaTeMaTHYeCKHX 3a/1a4

2. MaremMaTuueckoi JIOTHKOI,
HeoOxomuMol  uist  (OpMHUpPOBaHUS
CY)XKJIGHUM 1O  COOTBETCTBYIOLIUM
poeCCHOHAIBHBIM TTpo0IeMamM

MMPUMCHCHUA




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILLEr0

(DJ1eMEHTBI JIMHEHHOHU
QIIreOphl

obpaTHOW MaTpuIbl. PaHr MaTpHIbL.

Bun N
«“ HanmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Moayas (pa3aen)| y4eOHoii N Cemectp |O0bem, u.| banabl | UHTepakTus, 4.
DPaGOTHI (yueoHoOii padoThI) (HanMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)
Monayns 1. Jlex 1 Marpuupl, BuAbl Matpul. JleiicTBUA Hax 1 2 -
DJIeMEHTBI JINHEHHOM MaTpuraMu. OnpenenuTed KBaIPaTHBIX MaTPHII.
anreOpbl OmnpenenuTens BTOPOTO M TPETHETO MOPSIAKOB.
Monynb 1. DnemeHTH] Cp Martpunbl. Onpeaenutenu. CUCTEMbI TUHEHHBII 1 28 -
MUHEHON anreOps anreOpanvyecKux ypaBHEHHIMA
Monynb 1. Ip1l CrnoxeHue, BBIYUTaHUE MATPUILL. Y MHOXKEHHE 1 2 -
(D7IeMEHTHI JINHEHHOM MaTpuLbl Ha yucio. [Ipoussenenue MaTpuu.
IIreOphI Brruncnenue onpenenureneit 2-ro U 3-ro NOPSIKOB
IO OTIPEICIICHUIO.

Monayns 1. IIp 2 Bo3Benenue Matpulipl B cTeneHb. Berunucnenue 1 2 -
DJIEMEHTBI TMHEHHOM MaTPUYHBIX MHOIOWIEHOB. TpaHCIOHUPOBaHHE
anreOpbl MaTpHIL

Moayns 1. Jlex 2 Onpenenutenyu n-ro NOPsAKa U UX CBOMCTBA. 1 2 -
D7IeMEHTHI JINHEHHOM MuHOpHI 1 uX anreOpandeckue JOMOTHEHUS.
anreOpol

Monayns 1. Hp 3 Brruncnenue onpenenureneil KBaapaTHBIX MATPULL 1 2 -
DNIeMEHTBI TMHEHHOMN B Pa3JI0kKEHHH 10 CTPOKE (CTONOITY).
anreOpbl

Mopyns 1. Hp 4 Brruncnenue onpenenuresneil ¢ UCIOJIb30BaHUEM 1 2 -
DIIEeMEHTBI TMHSHHOM CBOWCTB.
anreOpbl

Monaynb 1. Jlek 3 OoOpartras marpuna. CriocoObl HAX0XKICHUS 1 2 -




®opMbl TEKYILLEro

Bun N
«“ HanmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Moayas (pa3aen)| y4eOHoit N Cemectp |O0bem, 4., banabl | UHTepakTus, 4.
DPaGOTHI (yueoHoOii padoThI) (HaMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)

Monys 1. IIp 5 1 2 -
DJIEMEHTBI JTHHEHHOH BrIuncIeHne 06paTHOM MaTPHIIBL
anreOpbl

Monynbl. Ip 6 1 2 -
D1eMeHThl JIMHEUHON HaXO)KZ[eHI/Ie paHra MaTpul pa3JM4HbIMU
anre6pbl METOAAMHU.

Monaynbl. Jlek 4 CHUCTEeMBbI THHEHHBIX alreOpanyecKux ypaBHCHUI 1 2 -
(DJIEMEHTBI JTMHEHHOMN (CJIAY): OCHOBHBIC ITOHSATHS M OTIPEICICHUSI.
anreOpbl

Monynbl. Hp 7 . . 1 2 -
S IeMenTE THHEHHOM Pemenne cucteM n TUHEHHBIX YpaBHEHHH C N
alre6pbl HEM3BECTHBIMH.

Monynbl. IIp 8 1 2 -
DJIeMEHTHI JINHEHHOH Pemenue CJIAY metonom [aycca.
anreOpol

Moayns 1. Jlex 5 CucreMbl TUHEHHBIX OAHOPOHBIX YPaBHEHHM. 1 2 -
DNIeMEHTBI TMHEHHOMN Uccnenoanune CJIAY.
anreOpol

Monys 1. Ip 9 1 2 -
JeMeHTbl JJUHEUHOU Uccnenopanue CJIAY. OHpeHeHeHI/Ie
anre6ps! (hyHIaMEHTAIBHOW CHCTEMBI PELICHUH.

Monaynb 1. Hp 10 1 2 20 - Kontponpnas padora 1 mo
DJIEeMEHTBI JTMHEHHOM Konrposnbrast pabora Ne 1 «DneMeHTbI IMHEHHON reme " DJIEMEHTHI JIMHEHHOM
QIIreOphI anredpb» IIreOps!’

Monyns 2. JIek 6 BeKTopbl: OCHOBHBIE MOHSTUS U ONPEAETICHUS. 1 2 -

(D7eMEHTHI BEKTOPHOM
anreOpbl

JIuneiinble onepauuu Haj BekTopamu. [Ipoexius
BEKTOpa Ha OCh, €¢ CBOMCTBA. [IpAMoyronbHbIe
KOONTWMHATEI REKTONOR HA TTIOCKOCTH U R




®opMbl TEKYILLEro

Bup .
«“ HanmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Moayas (pa3aen)| y4eOHoit N Cemectp |O0bem, 4., banabl | UHTepakTus, 4.
A60TEI (yueoHoOii padoThI) (HanMeHOBaHMe
p OLIEHOYHOI0 CPeACTBA)
Monys 2. Ip 11 1 2 -
ONIEMEHTBI BEKTOPHOH 3a/1aun Ha MPOCTEHIIHe TeHCTBHS HaJl BEKTOPAMIL.
anreOpbl
Moznyn 2. _|Hp 12 JlvHeliHas 3aBUCMMOCTh BEKTOPOB Ha TIOCKOCTH 1 2 -
OJIEMEHTbI BEKTOPHOH U B IpocTpaHCTBe. PasnoxeHue BekTopa 10 6a3ucy
aireOpsl Ha TTOCKOCTH.
Monys 2. Jlex 7 1 2 -
DMeMEHTBI BEKTOPHOIH CkanspHOe, BEKTOPHOE U CMELIAHHOE
AnreOpbl POU3BEIEHHE BEKTOPOB.
Monyns 2. |{Ip 13 BhluuclieHde CKASPHOTO MPOM3BEICHUS 1 2 -
D7EMEHTBI BEKTOPHOI BekTopoB. Ero cpoiicTea. Hanpasnsiomue
areOpet KOCHHYChI BEKTOPA.
Monyns 2. Ip 14 1 2 -
DleMeHTEI BEKTOPHO 3ajaun Ha BEKTOPHOE U CMENIAHHOE
asreGpb! POU3BE/IEHHE BEKTOPOB.
Monys 2. . Jlex 8 IMoHsATHE N-MEPHOTO BEKTOPA M BEKTOPHOIO 1 2 -
DJIEMEHTBI BEKTOPHOH IPOCTPaHCTBa. Pa3MepHOCTE U 6a3uC BEKTOPHOTO
auIrepaI HpocTpaHcTBa. EBKIINI0BO POCTPaHCTBO.
Monys 2. Ip 15 1 2 -
DieMeHTbI BEKTOPHOI ITpeo6pasoBanne KOOPAMHAT BEKTOPA MPH
aIreGpbI nepexojie K HOBOMY 0azucy.
Monyns 2. Ip 16 1 2 -
JIeMEeHTbI BEKTOPHO CoOcTBeHHBIE 3HAYEHNUS I COOCTBEHHBIE
anre6pb! BEKTOPBI MATPHI[bI INHEHHOTO MPeoOpa3oBaHHsI.
Moayns 2. JIek 9 Kowmmnekcubie uncna. Anrebpandeckast popma 1 2 -

(DeMEeHTBI BEKTOPHO
QIIreOphl

KOMIUTIEKCHOTO 4ncia. ['eomerpuueckas
MHTEPIPETALNS] KOMIUIEKCHBIX YHCEIL.
Tpuronomerpuyeckast popma KOMIUIEKCHOTO
yucna. Onepanuy HaJl KOMIUIEKCHBIMH YHCIIaMH B




®opMbl TEKYILLEro

Bup .
o HaumeHnoBaHue TeM 3aHATHH KOHTPOJIA
Moayas (pa3aen)| y4eOHoit N Cemectp |O0bem, 4., banabl | UHTepakTus, 4.
A60TEI (yueoHoOii padoThI) (HanMeHOBaHMe
p OLIEHOYHOI0 CPeACTBA)
Moy 2. Ip 17 1 2 -
DIIeMEHTBI BEKTOPHOM 3amaun Ha KOMIUIEKCHBIE YHCIIA.
aIIreOpBI
Monayns 2. Hp 18 1 2 20 - KonTponbnas padota 2 1o
JJIeMEHTBI BEKTOPHOMN Kontpornbras pabora No 2 «JmeMeHTEI reme "DIIeMEHTHI BEKTOPHOM
areGpbI BEKTOPHOU anreOpbi». anreGpbI"
Mopnyns 2. OCHOBHBIE IOHATHS BEKTOPHOH anreOpsl. basuc. 1 27,75 -
(DIEeMEHTBI BEKTOPHOM | gy ITepexon ot omHOTO 6a3mca k Apyromy. CkansipHoe,
QIIreOpHI BEKTOPHOE, CMEIIIAHHOE ITPOU3BEICHHUS BEKTOPOB.
L Assrvvnvenyyryn yyvsn o
Moy 3 Jlex 10 IIpsiMoyrosnbHas v MOJIIpHAs: CUCTEMBI 1 2 -
AHaJINTHYECKAs
KOOpPJHMHAT Ha II0CKOCTH. CBsI3b KOOP/AMHAT.
[ COMCTPILT Ha IIpocreiimue 3anaun Ha WI0CKOCTU. IIpsimas nHus
[IOCKOCTH 1 B Ha TUIOCKOCTH. B3auMHOe pacrosyioxkeHue AByX
[POCTPAHCTBE HPSIMBIX HA TUIOCKOCTH.
Monayisb 3 Hp 19 1 2 15 - Komnokuym no monyssam Ne
AHaIHTHIECKAR KosutoxkBuym no moayisim Ne 1-2, 1-2.
reoMeTpust Ha
NMIOCKOCTIA A R
Monyns 3 Ip 20 1 2 -
AHaTUTHECKAS 3ajauy Ha OPAMYIO TMHUIO HA IIOCKOCTH.
reoMeTpust Ha
MNMIOCKOCTIA 1 R
Monyub 3 Jlek 11 1 2 -
AHATHTHYECKAS KpuBbie BTOpOro nopsiaka: OKpy>KHOCTb,
reoMeTpi Ha 3JUIMIIC, TapaboJia, rumnepoona.
[UIOCKOCTH U B
[IDOCTDAHCTRE
Monyns 3 Ip 21 1 2 -
IAHaJTUTHYECKas

r€OMETpHs Ha
NIOCKOCTU U R

33[{&‘{1/1 Ha KPHUBLIC BTOPOI'O IMOPsJAKaA.




®opMbl TEKYILLEro

Bup .
«“ HanmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Moayas (pa3aen)| y4eOHoit N Cemectp |O0bem, 4., banabl | UHTepakTus, 4.
A60TEI (yueoHoOii padoThI) (HanMeHOBaHMe
p OLIEHOYHOI0 CPeACTBA)

Mogyss 3 Ip 22 1 2 -
AHaTHTHICeCKAas [lonspnas cucrema koopaunar. IToctpoenne
reomMeTpus Ha KpHUBBIX B HOHﬂpHOﬁ CHUCTEME.
MTOCKOCTHU 1 R

Monyss 3 Jlex 12 Ksanparuunbie Gpopmsl. [IpuBeeHne MaTpUilbl 1 2 -
AHAITHICCKAS KBaJpaTH4HOM (OPMBI K JIUarOHAJILHOMY BUJLY.
[COMETpH: Ha OG1ee ypaBHEHNE KPHBO BTOPOTO MOPSIKA.

Mogyss 3 Ip 23 1 2 -
AHAITHICCKAS 3amauyu Ha KBaJApaTUIHBIE (POPMEL
reoMETpHS Ha

Moxnys 3 IIp 24 ITpuBeaeHrE OOLIETO YPABHEHUS KPUBOIL 1 2 -
AHaTUTHICCKAA BTOPOTO MOPAJKA K KAHOHMYECKOMY BHLY.
[COMETpH: Ha I[Tpeo6pa3oBanue KOOPAMHAT.
MNMIOCKOACTIA A R

Monyis 3 Jlex 13 1 2 -
IAHaJTUTHYECKAS
coMETOIA HA ILI0CKOCTE B IIPOCTpaHCTBE. B3auMHoe

P PAaCHOJI0KEHHUE IIOCKOCTEH.

IUIOCKOCTH U B
IPOCTPaHCTBE

Monyss 3 Ip 25 1 2 -
IAHaJTUTHYECKAS
reoMeTpus Ha 3a/1auu Ha IIOCKOCTh B TIPOCTPAHCTBE.
JIOCKOCTH U B
IpOCTpPaHCTBE

Monyns 3 Ip 26 1 2 -
AHATHTHECCKAS 3a/auM Ha B3aMMHOE PACTIOJIOKEHHE
rCOMCTpHA Ha IUIOCKOCTEH B IPOCTPAHCTBE.
JIOCKOCTH U B
IpOCTpaHCTBE

Moy, 3 Jlex 14 IIpsMas MMHKS B IPOCTPaHCTBE. B3anmuoe 1 2 )
|AHaTTUTHYECKAS

TEOMETpHS Ha
[JIOCKOCTH U B
[IPOCTpaHCTBE

pacroyioXeHne MPSMBIX B IPOCTPAHCTBE.
B3anmHoe pacnonoskeHne npsMol 1 INIOCKOCTH B
MPOCTPAHCTBE.




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHO¥ padoTHI)

Cemectp

Oo0beMm, 4.

Banasl

HNHTepakTus, 4.

®opMbl TEKYILLEro
KOHTPOJIA
(HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Monaynb 3
IAHATUTHICCKAS
TeoMeTpus Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

TIp 27

3anadu Ha MPSIMYIO B IPOCTPAHCTBE.

Moaynsb 3
IAHaTUTHYECKAS
reoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

IIp 28

3aaun Ha B3aUMHOE PACIIOIONKEHUE HPSMBIX
IIOCKOCTEH B MPOCTPAHCTBE.

Momyns 3
IAHanuTHYECKaS
reoMeTpHs Ha
[UIOCKOCTH U B
[IDOCTDAHCTBE

Jlek 15

IToBepxHOCTH BTOPOTO MOPSIIKA.

Monayinsb 3
AHaJTUTHYECKAS
TeoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

IIp 29

ITocTpoeHne OBEpXHOCTEH BTOPOTO MOPSIIKA
10 MX KAHOHUYECKUM YPaBHEHUSIM.

Momyns 3
IAHaTUTHIECKAS
TeoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

ITp 30

KontponsHas padora Ne3 mo teme
" AHanUTHYECKas FeOMETPHsI Ha TUIOCKOCTH U B
npocrpaHcTae”

20

Kontponpnas padora Ne3 mo
TeMe "AHanuTudeckas
reoMeTpHsl Ha TNIOCKOCTH U B
npoctpaHcTee"”

Mopayns 3
IAHaTUTHYECKAS
reoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

JIek 16

OOuiee ypaBHEHHE IIOBEPXHOCTH BTOPOTO TOPSIIIKA.

BI)IpO)K,HeHHLIC TMOBEPXHOCTHU BTOPOI'O MOopsAKa

Monayib 3
IAHaTUTHYECKAS
reoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

Ip 31

Komnoksuym no moxyio Ne 3 o Teme
" AHanUTHYECKas FeOMETPHsl Ha TIIOCKOCTH U B
npocTpaHcTBe"

15

Komnoksuym mo moxyito Ne 3
o TeMe "AHanuTHYecKas
reoMeTpUs Ha TIIOCKOCTH U B
mpocTpaHcTBe".




®opMbl TEKYILLEro

Cxema pacyera UTOroBoro 6ajia
(Cymma 6aiioB 1Mo BceM YYEOHBIM MEPOIPHUSATHSAM, MPEAYCMOTPEHHBIM B Kypce + Oallibl 3a IMOCEHIAeMOCTh + Pe3ylbTaThl UTOTOBOTO

TECTUpOBaHUs), pa3enéHnas Ha 2. K nmogydeHHOMY pe3ynbTaTy NpuOaBIsSOTCS OOHYCHbBIE OalIbl.

Bun .
. HaumeHnoBaHue TeM 3aHATHH KOHTPOJISA
Moayas (pa3aen)| y4eOHoit N Cemectp |O0bem, 4., banabl | UHTepakTus, 4.
DPaGOTHI (yueoHoOii padoThI) (HaMMeHOBaHHe
OLIEHOYHOI0 CPeACTBA)
Monaynb 3 IIp 32 Hrorosoe noBropeHue 1 2
IAHATUTHICCKAS
reoOMETpHs Ha
IIJIOCKOCTHU U B
[IPOCTPAHCTBE
Monyis 3 1 28 -

IAHaJTUTHYECKAS HpﬂMaﬂ Ha m1ockocTH. ITnockocTs u npssMas B
reoMEeTpHs Ha Cam npoctpancTse. Kpussie BToporo nopska.
IIJIOCKOCTHU U B HOBerHOCTI/I BTOPOI'O IMOpsAAKa
MPOCTPAHCTBE

Icmy BricTaBienne 6aJIjIoB 3a IMOCEIIAEMOCTh 1 0 10

Tect Hrorosoe tectupoBanue yepes LIT 1 2 100 - TectupoBanue

1A [IpomexxyTodHas atTecTanus (3a4€T 1O 1 0,25 -

HaAKOIUTEIIEHOMY PEHTHHTY)
bb BonycHblie 6amtsl (3a ygactue B 1 20
KOH(EPEeHIIMSIX, OJTMMITHAIAX )
Hroro:] 180 120




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B nmucnumummae "Beicmias MaTemaTtwka. JJEMEHTHI BBICHIEH anreOpbl W TEeOMETpPHH'
UCIOJIb3YIOTCA:

TEXHOJIOTHS MOIyJILHOTO U OJIOYHO-MOyTLHOTO 00yUueHus (Co/iep:kaHue yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJISIX €M0 MAKCUMAJIBHOTO YCBOCHH S, COITPOBOXKIAETCs 0053aTeIbHBIMU
OJIOKaMU yIIpaKHEHUW U KOHTPOJIA);

TEXHOJIOTUsl pa3BUBAMOMICTO O0O0y4deHus (IpOBEACHUE JCKIMH, NPAKTHYCCKUX 3aHATHH,
KOHTPOJIbHBIX padoT, 3auéTa);

TexHosorus nuddepeHpoBaHHOro 00yueHus (MpeaiaratoTes 3alaHus pa3InyHOro YPOBHS
CJIIO’)KHOCTH);

MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH (MIPUMEHEHHUE YYEOHBIX 3JIEKTPOHHBIX
W31aHuM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOIO KOHTPOJISI 3HAHUM y4JaluXxcsi).

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JTUCHHUIIINHBI

OCHOBY TEOpETHYECKOro OOy4YeHHS CTYJEHTOB COCTAaBJISIOT JIEKIMH, B XOJ€ KOTOpOM
IIperoiaBaTelb U3jaaraeT OCHOBHbIE, Hau0oJiee CI0KHBIE OHATHUS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETHYECKHE M MPAKTUYECKHE MPOOIeMbl, TaéT PEKOMEHAAUNHU JUIS NPAKTUYECKOTO 3aHATHUS U
yKa3aHUsl JUIs BBIOJIHEHHSI CAMOCTOSATEIbHOM paboThI.

B xoxe neKUMOHHBIX 3aHATHHA OO0yYaromEeMycsi HEOOXOJMMO BECTH KOHCHEKTHPOBAHHE
yuyeOHOro Matepuana, oOpalas BHUMaHHE Ha (OPMYJIMPOBKH, PACKPBIBAIOLIME COJACpKAHUE
M3ydaeMOl AMCUMIUIMHBI "Bpicmias mareMaTwka. DJEMEHTHl BBICHICH anreOpbl W reoMeTpun’.
XKenatenpHo ocCTaBIATE B pabOYMX KOHCIEKTaX IOJs, HAa KOTOPHIX JielaTh IOMETKH,
MOoAYEPKUBAIOLINE 0COOYIO BXKHOCTh TEX WJIM UHBIX TEOPETUYECKUX MOTOKEHUMH.

CamocrosTenbHas paboTa CTYACHTOB SIBISETCS Ba)KHBIM BHJIOM Y4YeOHOH AEATENbHOCTH.
CaMmocrosiTenbHasi paboTa BBINOJHAETCS BO BHEAYAUTOPHOE BpeMsl IO 3aJaHUI0 U TpuU
METOAMYECKOM PYKOBOJICTBE IIPEIoiaBaTes, HO 0€3 ero HeMmocpeICTBEHHOTO Y4acTHs.

B nporecce camocTosTenbHONW pabOThI CTYAEHT MPUOOPETAET HABBIKM CAaMOOPTAHHM3AIINU,
CaMOKOHTPOJIsI, CAMOYIPABJICHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIEHBIM CyOBEKTOM yueOHOI
NeSITEIbHOCTH.

B XoJe moAroToBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET M3YYUTh KOHCHIEKTHI JEKLIUH, U
PEKOMEH/I0BAaHHYIO JIUTEPATYPY, YUECTh PEKOMEH IAllMH MPENo1aBaTesl.

Ha mpakTudeckux 3aHATHAX CTYIEHTHI PELIAlOT 3a7a4i 10J PYKOBOJICTBOM IIpENnoaaBaTels.
[IpakTHueckue 3aHATHSA MOCBSILEHbl M3YYEHHIO HaumbOosee BaKHBIX U CIOKHBIX TeM Yy4eOHOMH
JUCLIUIUIMHBI U CIIYKAT Ul 3aKpEIIEHUs] U3y4YEHHOTO MaTepHara.

BaxHpIM KpuUTEpHEM YCBOEHUS! TEOPUH SIBISETCS YMEHHUE pelaTh 3aJaud Ha MPOUIEeHHBIN
matepuan. Ilpu pemeHun 3agay HYKHO OOOCHOBaTh KaXAbI OJTam pelIeHHs, HCXOIl U3
TEOPETUYECKHUX MOJI0KEHUI n3yyaeMoro Kypca. Eciiv cTyieHT BUAUT HECKOJIBKO MyTeH petieHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh CaMblil pallMOHAIbHBIA. Pemienue 3a1ay 1 IpuMepoB cienyeT
u3narath MOAPOOHO, BBIYUCIEHUS paclojiaraTb B CTPOTOM MOPSAKE, OTIENssl BCIIOMOTraTelbHbIe
BBIUUCIIEHUS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieyeT NpoBepaATh cioco0aMu, BHITEKAIOIUMU U3
CyllecTBa JaHHOW 3ajaud. PemieHue 3aaay ONpenesN€HHOTO THIA HYXHO TMPOAOIIKATH 10
NpUOOpEeTEeHUs TBEPABIX HABBIKOB B PEIICHUH.

[To 3aBepiIeHNIO U3yUEHUSI MOAYIIS IPEI01aBaTelb IPOBOAUT KOHTPOJIBHYIO pabOoTYy C LIETbIO
MIPOBEPKH U OLIEHKU 3HAHUHM M YMEHUH CTYHEHTOB. 3aJlaHHsl KOHTPOJIbHOM pabOThI TOJIKHBI OBbITH
BBITIOJTHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 0O0CHOBAHME PEIIEHUSI U OTBET 0053aTeIbHbI B KaXKI0M
3agaHud. [Ipu BBINOJHEHUU KOHTPOJBHBIX pabOT HE JOIYCKAaeTcs HCIOJIb30BaHUE MOOMIBHBIX
YCTPOMCTB U raJ’)KETOB.

KomnokBuym — 310 (hopma mpoBeneHHs] y4eOHOTO 3aHATHUS, HANPaBICHHAs Ha MPOBEPKY U
OLIEHUBAaHME TEKYIIErO YPOBHS 3HaHUH CTyAeHTOB. KOIJIOKBIYM IPOBOANUTCS B MUCBMEHHOU (hopme
2 pa3a B cemectp. [Ipy moAroToBke K KOJJIOKBUYMY CTYJAEHTHI JOJDKHBI BHUMATEJIBHO IIPOYMUTATH



KOHCIIEKTBI JIEKIUH 110 MPOBEPsieMbIM TeMaM. [cnoib3ys peKOMEHIOBAaHHYIO JIUTEPaTypy, HAUTH
OTBEThl Ha KOHTPOJIBHBIE BONPOCHI, BbIIAHHBIE MpenonaBarenaeM. [loTpeHupoBaTbCcs B pelIeHUH
3a/la4, M3YYEHHBIX HA IPAKTUYECKHUX 3aHATHUAX. lIpy BBITONIHEHMM 3alaHMil KOJUIOKBUyMa HE
JIOTTYCKAeTCsl MCIIOJIb30BaHHE KOHCIEKTOB JIEKIIMKA U MPAKTUYECKUX 3aHATUN, Y4eOHBIX MOCOOMIA,
CIPAaBOYHHUKOB U T.II., MOOMJIBHBIX YCTPOMCTB U TaPKETOB.

IIpy moAroToBke K MTOIOBOMY TECTHUPOBAHUIO CTYAEHT JOJDKEH IOBTOPHO H3Y4YUTh
KOHCIIEKTBI JIEKIIMA U PEKOMEHJIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JIUTEPATYPY, IPOCMOTPETh
peLIEHNUsT OCHOBHBIX 3a/1a4, PEUIEHHBIX CAMOCTOATENIBHO M HA IPAKTUYECKHUX 3aHATHUAX, a TAKKE
COCTAaBUTb IIMCBMEHHBIE OTBETHI Ha BCE BOIIPOCHI, BHIHECEHHBIC HA 3a4ET.



7. OuneHo4YHbIe CPpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
(11 ee yacTu) OLIECHOYHOI'0 CPe/ICTBA
1 K-7 Kontposbnas padora 1 mo teme
"DneMeHThI TMHEHHON anreOphl”
1 IIK-7 KoHntposbHas pabota 2 o Teme
"D1eMeHTBI BEKTOPHOM anreOpsl’
IIK-7 Kontponbnas padota 3 mo teme "
1 AHanuTHuecKas reoMeTpHsl Ha IUIOCKOCTH
1 B IIPOCTPAHCTBE "
[K-7 KomnokBuym 1 o temam "DreMeHThI
1 TUHEHHON anredpsl’” U "DneMeHTH
BEKTOPHOM ayireOpsl”
[K-7 KomnokBuym 2 no teme "Ananutuueckas
1 reOMETpHsI Ha TUNIOCKOCTH U B
POCTPAHCTBE»
1 I1K-7 Bomnpocs k 3auéty NeNe 1-60
1 I1K-7 Hrorosoe tectuposanue yepes LT

7.2. TunoBble 3aJaHUS] MJIU HHbIE MaTePUAJIbl, HEOOX0IMMBbIe /ISl TeKYILero KOHTPOJIsi

7.2.1. KourpoanHasi padora 1 mo reme "'DieMeHTHI JJHHEIHOI ajareopn!’’

(naumenosanue oyeHouUHO20 cpeocmsa)

Tunossle NpuMepsbl 3a1aHU

Bapmuanr 1

1 21 2 10

1. Haiitu npoussenenue marpuy ABu BA,ecrm A=|3 4 0|;B=-3 0 1

1 0 2 -3

4 2 1 3
2. BBIYUCIUTh ONpeaeauTeNb .

5 2 3 0

6 0 3 7

3. Pemuts cucremy meronoMm Kpamepa
2X1—-X2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8

0 21 1 20

4. Pemuthb CUCTCMY CPCACTBAMU MATPUYHOI'O UCUUCIICHUA:

2X1—Xo2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8

5. Pemuts cucremy Meronom I'aycca
2X1—Xo—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8




Bapuant 2

4 2 6 0 3 8
1. Haiitu npousBenenue matpuit AB u BA,ecm A=|0 1 2|;B=[2 1 7
5 7 3 1 35
2 8 1 4
9 7 5 3
2. BeruncnuTh onpeeauTeNb
3216
01 2 3
3. Pemmuts cucremy metogom Kpamepa
2X1-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
4. PemuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
2X1-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
5. Pemutsh cucremy mMetonom ['aycca
2X1—-2Xo+X3=6
X1 +6X2+3X3=3
2X1+3 X2 +X3=0
Bapuanr 3
2 7 5 1 5 3
1. Haittu npousBenenue matpurt AB u BA,ecru A=|0 1 3|;B=|7 9 11
4 2 8 2 1 0
3 71 2
) B 9 6 21
. JUTETh :
BIYUCIIUTH ONPENEITUTE 35 4 8
1 2 5 3

3. Permuth cucremy mMeroom Kpamepa
2X1 -3 X2+3X3=3
6 X1+9X2-2X3=-4
10 X1 +3 X2 -3X3=3

4, Pemuts CUCTCMY CPCACTBAMU MATPUIHOT'O HCUHUCIICHUS:
2X1 -3 X2+3X3=3
6 X1 +9X2-2X3=-4
10 X1 +3 X2 -3X3=3

5. Pemuth cuctemy meronom ["aycca
2X1-3X2+3X3=3
6 X1+ 9X2-2X3=-4
10 X1 +3 Xz -3X3=3

Bapmuanr 4



530 4 2 3
1. Haiitu npousBenenue matpuit AB u BA,ecm A=|2 1 7|;B=|3 2 4
1 35 2 4 3
2 4 5 7
01 3 2
2. BoluucauTh onpeaenuTelb
2 7 8 1
01 2 3

3. Pemmuth cucremy metogom Kpamepa
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xy +2X3=-1
4. PemuTh cucTeMy CpeICTBAMU MAaTPUYHOTO UCUUCIICHUS:
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xo +2X3=-1
5. Pemutsb cucremy metonom ['aycca
4X1-3 X2 +X3=7
X1-2X2-2X3=3
3X1-Xo +2X3=-1

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS
KonrponbHas paGora 1 BBINOJHSETCS CTyAEHTAaMH Ha HpakThdeckoM 3aHsATHH 10, Ha
BBITIOJTHEHUE Pa0OThl OTBOAUTCS 2 yaca. [Ipy BBINONHEHNN KOHTPOJIBHOU pabOThI CTYJEHTHl MOT'YT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENIIMH HMH(OpManuu (KOHCIEKTaMHU JIEKLUH M MPaKTHYECKUX
3aHSATUN, CHOPAaBOYHBIMU MaTepualaMu, YydyeOHHKaMHU, Y4eOHO-METOAMYECKUMH IOCOOHUSIMHU).
3anpenieHo noiab30BaThCsI MOOUIBHBIMU YCTPOHCTBAMHM U TaKETaMHU.

Kpurepun onenkn:
KonTponbHast paboTa cogep uT 5 3a7aHuii, Kaka0e 3ajaHie oleHuBaeTcs B 4 6aios.

— 4 Gania BBICTABIISETCS CTYJEHTY, €CIIM PELICHO BEPHO BCE 3a/1aHUE;

— 3 Gayuta — eciM 3aJaHUE PEIICHO, HO JOMYIIEHb! BEIYUCINTENbHbBIE OMNOKHN, X0 PEIICHUS
BEPHBIN;

— 2 0ana — eciy 3aJlaHue BBIIOJIHEHO HE MOJIHOCTbIO, MO0 JOMYIIEHbI IPpyOble OLINOKH,
BIIMSIIOIME HA X0/ PELICHUS 3a/]auu;

— 1 6amn — ecTh MIPaBUIIBHBIE MTOAXO/IBI K PEICHUIO, HO 33/IaHUE HE BBIITOJIHEHO;

— 0 6anyoB — ecaM CTYJISHT HE BBIIOJIHUII 3a/1aHUe (X0 pelleHHs] HEBEPHBIii) 00 He
MIPHUCTYTANT K €r0 BHITOTHEHHIO.

7.2.2. KourpoJjabHasi padora 2 o Teme ''JjaeMeHThI BEKTOPHOM aareopn!’’
(HauMeHOB8aHIUe OYEHOUHO20 Cpedcmaa)

Tunossie NpuMepsbl 3aJaHU
Bapuanr 1.

1. Pa3jiokuTh T€OMETPHUYECKH M aHATUTHIECKH BEKTOP C IO BEKTOpaM d H l;, ecm a=-1i-
J; b=i+3]; c=2i+3].
2. JlaHBI BEKTOPHI c_z={2, 3,4}, l_)={-1, 5, 5}. Haiitu: 1) (;l, Z_J); 2) ‘5‘ ;

_ N _ _ —0 _
3Q2a+b, b);4) an(a+b);5) a -opra.



— — - = N —_ — _ N _
3. Jlausl BekTOpel a=2m+n; b=3 m-2n,rne ‘M‘:Z; ‘n‘:3;(m ) n)=%

_ - A -
Haiir: 1) (a, b); 2) [a]:3) (a , b); 4) np;(a+b).
4. HaiiTu muiomaaps napauienorpaMMa, IOCTPOEHHOT0 Ha BEKTOPax
— —_ — — R — —_ — N _
a= m-2n;, b=3m+2n,rne ‘mHn‘:& (m,n )=Z.
5. lansl KoopauHaThl BepiuH nupamuasl A A, AsA,  A(4,0,0);, A, (-2, 1, 2); As(1,
3,2); A4(3,2,7). Tpebyercst cpencTBaMH BEKTOPHOMU anreOpbl HANTH:
— yron Mexnay pebpamu A (A, n A Ay,
— momans rpanu A (A H A 3,

— 00BeM nmupamMu/ibl.

Bapuanr 2.

1. PaBJ'IO)KI/ITB FeOMCTpI/I‘{eCKI/I M QHAJIMTHYCCKH BCKTOP d IIO BEKTOpam b 151 C CCJIn a 31

-] b 21+2] C—-l+3]
2. JlaHBI BEKTOPHI a:{2, -1, 0}; Z_):{-l, 1, 2}. Haiitu: 1) (c_z, Z_)), 2) ‘5‘ ;

_ _ N _ - —0 _
3(2a-b, a);d) np(a+b); 5) a -opra.

3. JlaHBI BEKTOPHI 4 = 2p q b 3p+2q e ‘p‘ ‘q‘ =1;(p,q )——

Haitr: 1) (a, b 2) [ :3) (a , b 4) npj (a+b),

4. Haiftu muiomaap nmapasuienorpaMMa, TOCTPOSHHOTO Ha BEKTOpax
VAN

a=3m-n; b= 2m+n rie ‘m‘ ‘

- T
no)=—.

6
5. Jlanel koopauHaThl BepmuH mupamuasl A 1A, AsA, A (1,-1,0); A, (4,5,-2); As(-1,

3,0); A4 (6, 1,5). TpebyeTcs cpencTBaMu BEKTOPHOU anreOpbl HAUTH:
— yron Mexnay peopamu A 1A, n A Ay,
— miomazas rpaHd A (A H A 3,

— 00BeM UpaMHUJIBI.

Bapmuanr 3.

1. Pa3no>KHTL TEOMETPUYECKH 1 AHATTUTHYECKH BEKTOP C 1o BEKTOpaM amn b ecru a 21

b=i- 2] c=2i+3].
2.J1aHbI BEKTOPBI c_l={2, -2, -2}, B={-2, 3, -6}. Haiitu: 1) (;l, B), 2) ‘5‘ ; 3) (c_l+[; , a- [;),
4) np; (a+b);5) b°-oprb.

- - _ - _ — — —_Ar_ 9
3. Jlanw BexTOpHI A= M-2n; b=3 m+n, e ‘m‘=3;‘n‘=2;(m, n)zg 73



Haitri: 1) (a,b); 2) \5\;3)(%5? a-b); 4) np; (a+b);

4. Haiitu ImIom@anab nmapajuieiaorpaMma, HIOCTPOCHHOI'O Ha BEKTOPax
A

e e
3

a= ;1-25; B:3m+n,me ‘171‘:3;‘2‘=2;(m, n)y=—r

5. lansl koopauHaTHl BepnH nmupamuasl A 1A, A3A 4. A (1, 3, 5);

A, (0,2,0); A35(5,7,9); As(0,4,8). Tpebyercs cpencTBaMH BEKTOPHOI anreOpbl HANTH:
— yron Mexnay pebpamu A (A, n A Ay,

— momans rpanu A (A H A 3,

— IMPOCKIHIO BCKTOPA Al A3 Ha Al A4

— 00BEM MUPaAMUJIBL.

Bapuanr 4.

1. Pa310kuTh T€OMETPUYECKU U AHATUTHYECKH BEKTOP C 1o BEKTOpaM an l_), ecmn a=4 } ;
b=-2i+3 j; c=4i+2 ].

2. JlaHbI BEKTOPBI c_1={2, -3, 1} Z_7={-2, 6, 3}. Haiitu: 1) (c_l, l;) 2) ‘5‘ ;

3)(a+bh,2a-b);4) np;(a+b);5) b"-oprb.
3. JlaHbI BEKTOPBI 2123;1-5%; B=2n_/l+£,rﬂe ‘%‘:2;‘2‘:1;(,}[’ %)=§
Haiiti: 1) (a, b): 2) \5\;3)(&+B ,2a-b); 4) np;(a+b);

4. Haiitn jionrazpb mnmapajurejiorpamMma, HOCTpOCHHOTO Ha BEKTOpax
A

a=3m-5n; b=2m+n, e \%\:2;\2\:1; (m, %):5
5. lanbl koopanHaThl BepmmH mupamuasl A 1A, AsA, A3, -5 2); A,(4,5,1); As(-3,
0,-4); A4(-4,5, -6). TpeOyercst cpeacTBaMH BEKTOPHON anreOpbI HANTH:
-yron Mmexnay peopamu A |A, 1 A Ay,
-furomans rpanu A (A, A 55

-npoekuuto Bekropa A4y Ay na A A,

-00beM MTUPAMHU/IBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KonrtponbHas paGota 2 BBINOJHSETCS CTYAEHTAaMM Ha MPAKTUYECKOM 3aHsATHH 18, Ha
BBITIOJTHEHUE Pa0OTHI OTBOIUTCS 2 yaca. [Ipy BBIMOIHEHUH KOHTPOJIBHOM pabOThI CTYEHTHl MOT'YT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENIIMH HMH(OpMauu (KOHCIEKTaMHU JIEKIUH M TMPaKTHYECKUX
3aHSATUHA, CHOPAaBOYHBIMU MaTepuaiamu, YydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHSIMHU).
3arnpenieHo noiab30BaTHCS MOOMIBHBIMU YCTPOHCTBAMH U T PKETaMH.

Kpurtepun onenku:
KontponbHas paboTa COAEpKUT S5 3aaHni, KOKI0€ 3aJaHNE OLICHUBAETCS B 4 OaJJIOB.
— 4 Gania BBICTaBIIAETCS CTYJEHTY, €CIIM PELICHO BEPHO BCE 3a/1aHUE;



— 3 Oanna — eciaM 3aJjaHue PEIICHO, HO JOMYIICHbI BHIYMCIUTENbHBIC OUIMOKH, X0/ pPeIIeHUs
BEPHBIIA;

— 2 0Gamia — ecliu 3aJaHue BBIOJHEHO HE MOJHOCTHIO, JTUOO JOMYyIIEHBI TPyOble OMIMOKH,
BIIVSIFOIIIME HA XOJ1 PECIICHUS 33]1a4u;

— 1 6amn — ecTh paBUIIBHBIE MTOAXO/IBI K PELICHUIO, HO 33/1aHUE HE BBIIOJIHEHO;

— 0 Ga/utoB — eciM CTYJICHT HE BBIMOJHWI 3aaHue (XOJ pEIICHHS HEBEPHBIN) JIHO0 HE
MPUCTYIIAN K €r0 BHIITOJHEHHUIO.

7.2.3. KouTpoabHasi padora 3 o TemMe " AHAJIUTHYECKAS reOMeTPHS HA IVIOCKOCTH U B
npocTrpaucree '

(HaumeHOBaHUE OYEHOUHO20 cpedcmBa)

Tunosbie NpuMepsI 3aJaHUH
Bapmuanr 1.
X-2 y-2 z+1

1.Haiitn yron mexay npsmMoi 1 1

U IIJTOCKOCTBIO

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

2.JlaHbl KOOPAMHATHI CEPEUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hamucars
ypaBHEHHUE CTOPOHBI, MPOXOALIeH uepe3 T. M1.

3.ITocTpouTh KpUBYIO

Ox2-18x+4y*-16y-11=0.

4.TTocTpouTh MOBEPXHOCTH:

a)4y*-z2=0;

0)y?—2z22=4x>

5. Haiitu ieHTp u paauyc chepbl U MOCTPOUTH €€.
X%+ y? +7? - 3x +5y -4z = 0.

Bapuanr 2.

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

1. Haiftu Touky nepecedeHus npsMoit U INIOCKOCTH

3x-2y—-4z-8=0

2. Jlanel 2 cMexHble BepIIMHBI npsiMoyroiabHuka A(-3, 7) u B(5,1) Hamucars ypaBHeHue
CTOPOH, IPOXOJAIINX YEPE3 BEPIIUHY A.

3. IocTpouts kpuByIO 9x*-18X — 4y*+16y-43=0.

4. ITocTpouTh MOBEPXHOCTHU:

a)x—22=9y* 06)x*+4x+y=0.

5. Haiitu uentp u paanyc cepsl U MOCTPOUTH €.
X2 +y?+2°—x+3y+2=0

Bapuanr 3.



1. CocraBuTh ypaBHEHHUE TIIOCKOCTH, TPOXOISIICH yepe3 Touky M(2,-2,-3) neprneHauKyaspHO

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

MpAMOit

2. Jlansl Bepmnabl Tpeyronbauka A(-1,2), B(3,1), C(-1,8). Hanucats ypaBHenue

MeJIMaHbl, MPOBEJICHHON uepe3 BeplInHy A.

3. [TocTpouts kpuByIO X? - 2X — 6y + 13=0.

4. ITocTpoUTh MOBEPXHOCTHU:
a)922+y+2=0;

6) X2 + 3= y? +22.

5. Haiitu ieHTp u paauyc chepbl 1 TOCTPOUTH €.
X*+y*+2>—x+y+1=0

Bapuanr 4.

x-2_y+2_z-1_ X-y+z+8=0
-4 3 1 2X+Yy—-27+5=0

1. TlapannenbHbl 11 OpsIMbIE

2. CocTaBHUTbH ypaBHEHHE BBICOTHI, OMYIIEHHOHN U3 BepIInHBI A B Tpeyronsauke ABC, ecin
A(7,1),
B(-5, -4), C(-9, -1).
3. Toctpouts KpUBYIO
x2-2x +y? -4y + 1=0.
4. TlocTpouTh MOBEPXHOCTH:
a)x?+4=72%;
0) 3-x2+y2+4z2=0.

5. Haiitu ieHTp u paauyc chepbl U OCTPOUTH €.
X2 +y? +7% - 2x+3y - 742 = 0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS
KonrtponbHas paGora 3 BBINOJHSETCS CTyAEHTaMM Ha NpakTtudyeckoMm 3aHstun 30, Ha
BBITIOJTHEHUE Pa0OTHI OTBOAUTCS 2 yaca. [Ipu BBINONIHEHNN KOHTPOJIbHOM pabOThI CTYIEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENISIMH HMH(OpMauu (KOHCIEKTaMHU JIEKIUH M TMPaKTHYECKUX
3aHSATUNA, CHOPAaBOYHBIMU MaTepuaiaMu, YydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3anpeneHo MoJib30BaThCsl MOOWJIBHBIMU YCTpOWCTBaMH U rajpkeramu. KoHTposibHas paboTa
COJZIEPKUT 5 3aJJaHUH, KaKJJ0€ U3 KOTOPBIX OLEHUBAETCSI MAKCUMAJIBHO B 4 Oaia.

Kpurepun oneHku:
KonTtponbHast pabota coepXut 5 3aaHuii, KaKJ0€ 3a/1aHue OlleHUBaeTcs B 4 OaioB.
— 4 Ganna BBICTaBISIETCS CTY/ACHTY, €CJIM PEIICHO BEPHO BCE 3aJaHME;
— 3 Oanna — eciaM 3aJjaHue PEIICHO, HO JOMYIICHbI BHIYMCIUTENbHBIE OMIMOKH, X0/ pPEIIeHUs
BEPHBIN;



— 2 0amia — eclu 3aJaHuE BBIIOJHEHO HE MOJHOCTHIO, JTUOO OMYyIIEHBI TPyOble OIMIMOKH,
BIIVSIFOIIIME HA XOJ1 PEIICHHS 33]1a4u;

— 1 6amn — ecTh paBUIIBHBIE MOAXO/IBI K PELICHUIO, HO 33/1aHUE HE BBIIOJIHEHO;

— 0 Ga/moB — ecnM CTYIEHT HE BBIMOJHWI 3aaHue (XOJ PEIICHHS HEBEPHBIN) JIHO0 HE
MPUCTYTAN K €r0 BHIIIOJHEHHUIO.

7.2.4. KonrjgokBuym 1 no temam '"'DiieMeHThI JIMHeHHOM aare0pnl" u_'"JJjeMeHTHI

BEKTOPHOM ajreopsnt"

Bonpocsl k Ko/LUIOKBUYMY 1

1. TloHsATue MaTpUllbl, IEMEHTHI MaTpULbl. Buasl MaTpuL.

2. Aunrebpamydeckue onepauuy Haa Matpuiamu. [IpuBecTu mpuMephl BHIYUCICHUS CYMMBI,

Pa3HOCTH MaTpHLL, IPOU3BEIECHUS MAaTPULIbI HA YHUCIIO.

Omnpenenenue npoussenenus marpuil. [Ipuectu npumep. CBOMCTBA onepalyil HaL MaTPULIAMHU.

4. BosBenenue marpullpl B ctenens. [IpuBectu npumep. TpancrioHupoBanue marpulisl. CBolicTBa
Onepalny TPAHCIIOHUPOBAHUS.

5. Omnpenenureny KBaApaTHBIX MaTpull. Beluucienue onpeaenuTeis BTOPOro U TPETHETO
MOPSIAKOB.

6. Ompenenenue MUHOpA U AITeOPanIECcKOTo JOTIOIHEHUS dJIeMeHTa MaTpuubl. [Ipumep

BblunciieHus. Teopema Jlanmaca.

CBoiicTBa ornpeaenuTesneu.

8. Omnpenenenve oOpaTHON MaTpUIlbl. ANrOpuUTM BeIuucieHus. HeoOxoaumoe u joctaTouHoe
YCJIOBUE CYLIECTBOBAHUE OOPAaTHON MaTpPHULIBI.

9. Onpenenenue panra matpuil. CoiictBa. [Ipumep BbIunCICHHUS.

10. DnemenTapHbie mpeoOpa3oBanus Marpuil. CBoiCTBa paHTa MaTpHII.

11.TlonsATHE TMHEHHOE 3aBUCHMOCTH M HE3aBUCUMOCTH CTPOK MaTpHibl. Teopema o paHre.

12. Cucremsl TnHEHHBIX ypaBHeHUH. OripeieieHue COBMECTHOW, HECOBMECTHOM, OTPE/IEIIEHHOH,
HEOIPEIETIEHHOW CUCTEMBI.

13. Onpenenenne SKBUBAJICHTHBIX CUCTEM. MaTpuyHasi 1 BEKTOpHAs 3aIUCh CHCTEM JIMHEWHBIX
YPaBHEHUM.

14.Cuctembl N TUHEWHBIX YPAaBHEHUM ¢ N HEU3BECTHBIMHU. MeTo ] 00paTHOM MaTPHUIIHI.

15. Teopema Kpamepa. JlokazarenbcTBoO.

16.Meron Naycca pernieHus cucTeM JIMHEHHBIX ypaBHEHUH.

17. UccnenoBanue cucteM JinHeHbIX ypaBHeHui. Teopema Kponekepa — Kanemnu.
Jloka3arenbCcTBO.

18. Cucrembl IMHEHHBIX OTHOPOJHBIX ypaBHEHUH. CBOMCTBA pelieHus.

19.TlonsiTne pyHAAMEHTATLHON CHCTEMBI pelieHni. Teopema o CBsI3H 00IIEeTo PelIeHus U
YaCTHOT'O PEUICHMUS.

20.TloHsTHE BEKTODA.

21.JIunelinple onepannu HaJl BEKTOPAMHU.

22.TloHATHE THHEWHOMN 3aBUCUMOCTH BEKTOPOB.

23.JIuneiinas 3aBUCMMOCTb BEKTOPOB Ha TNIOCKOCTH.

24.JIuHeliHas 3aBUCUMOCTh BEKTOPOB B IIPOCTPAHCTBE.

25.ba3uc Ha MIIOCKOCTH U B POCTPAHCTBE.

26.TIpoeknus BekTopa Ha ock. CBOMCTBA.

27.]lexapToBa MpsIMOYyTrojbHast cucTeMa koopauHat. KoopauHaTtel BeKTopa.

28. CxansipHOe TIpoH3BeIeHIe BEeKTOPOB. OU3NUECKUN CMBICT CKAISPHOTO TIPOU3BEICHUSI.
CsoiicTBa.

29. CxansipHO€ NMPOM3BEICHHE BEKTOPOB B KOOPAMHATHOU (popMe.

30. Hanmpapnsitoriiue KOCHHYCBI BEKTOPA.

31.Omnpepenenre BEKTOPHOTO Mpou3BeeHus. CBONHCTBAa BEKTOPHOTO MTPOU3BEICHUS.

32. Du3UYecKHii CMBICI BEKTOPHOTO TPOU3BEACHUSI.
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33.BekTopHOe Mpon3BeIcHUE BEKTOPOB B KOOPAUHATHOM (popme.

34.OrmpenieneHue CMENIaHHOTO TTpou3BeicHUs. CBOWMCTBA CMEIIAHHOTO MTPOU3BEICHUSI.

35. Dopmyria BEIYHUCICHUS CMEIIAHHOTO MPOU3BEICHHS B KOOPIUHATHOU (hopMme.

36. KoMIutekcHbIe 4yrcia, OCHOBHBIE MOHATHS U onpezenicHus. M300pakeHre nx Ha KOMIUIEKCHOM
TUIOCKOCTH.

37. Tpuronomerpudeckas ¢opmMa KOMIUIEKCHOTO YHCIIA.

38.Tloka3arenbHas (hopmMa KOMIUIEKCHOTO YHUCIIA.

39.Cymma, pa3HOCTh, TPOU3BEACHUE M YaCTHOE JABYX KOMIUIEKCHBIX YHCEIl B alireOpanvecKoi
dopme.

40.Bo3Be/ieHue B CTETICHb U M3BJICYCHUE KOPHS N-il CTENICHN U3 KOMILJICKCHOTO YHUCIIA.

TunoBble NMpuMepbI 3aJaHUI

Bapwuanr 1.

1. Uucnosast matpuna. TpancnonupoBanue Matpuiibl. [Ipumep.

2. Kaxkue cucrtembl Ha3bIBAIOT COBMECTHBIMU U HECOBMECTHBIMH.

3. AIropuT™ OTHICKAaHUS PEUICHHsI IPOU3BOJIBHOM CHCTEMBl TMHEUHBIX YPaBHEHUN

4. CoiicTBa onpeaenurenen

5. Ilpm KakoM YCJIOBUM OJHOPOAHAs CHCTEMA JIMHEHHBIX YPAaBHEHUH HMEET TOJIBKO
TPUBHAIIBHOE PEILICHUE

6. Cno’xeHue BEKTOPOB.

7. BelpaxkeHue yria Mexay BEKTOpaMu 4epe3 KOOPIMHATHI BEKTOPOB.

8. Kak HaliTh MOMEHT CHJIBI.

9. Kak naiitu 00bEM mapaiienenumnea, IoCTPOSHHOTo Ha TPEX BEKTOpax.

10. KomruieKcHBIE YncIia, OCHOBHBIC TIOHSTHS U OTIPEIEIICHUSI.

Bapuanr 2.

1. YMHOXeHue MaTpulibl Ha MaTpully. Onpezaenenue, ycIoBus BeIOIHEHUs. [Ipumep.

2. YTo HaA3BIBAIOT PEUICHUEM CHCTEMBI INHEHHBIX YPAaBHEHUH C MATHIO HEM3BECTHBIMHU.

3. ®opmynsl Kpamepa i OThICKaHMS PELIEHUS CHUCTEMbl JIMHEHHBIX ypaBHEHHUH C IBYMs
HEM3BECTHBIMH

4. Crioco6 oThICKaHHsI 00PaTHOM MaTPHUIIbI

5. Yro Takoe 6a3UCHBI MUHOP MaTpPHUIIbI

6. YMHO)XEHUE BEKTOpa Ha YHCJIO.

7. Kak HallTH KOOpAWHATHI CYMMBI BEKTOPOB, €CIIM M3BECTHBI KOOPIMHATHI CKJIAJ(bIBAEMBIX
BEKTOPOB.

8. Mcnonb30BaHUE BEKTOPHOTO MPOU3BEAECHUS.

9. Kaxk HaifTu 00bE€M napanienenunena, HOCTPOSHHOT0 Ha TPEX BEKTOpPax.

10. Cymma, pa3HOCTB, IPOU3BENICHIE U YACTHOE IBYX KOMIUIEKCHBIX YHCEIl B allreOpanvecKoi

dopme.

Bapuanr 3.
1. Ilpu kakoM YCJIOBHM OJHOPOJHAs CHCTEMa JIMHEHHBIX YpaBHEHHUH HMEET TOJIbKO
TPUBHAJIBHOE PELICHHUE.
. Kakue cucremMbl Ha3bpIBalOT COBMECTHBIMU M HECOBMECTHBIMHU.
. AITOpPUTM OTBICKaHUS PEUIECHMSI IPOU3BOJIBHON CUCTEMBI TMHENHBIX YpaBHEHUN
. CloxxeHue BEeKTOpPOB.
. UTo Ha3bIBaIOT KOOPAMHATAMHU BEKTOPA B 3aJaHHOM Oa3uce.
. Belpaxxenue yria Mex1y BEKTOpamMu 4epe3 KOOpAUHATHI BEKTOPOB.
. Kak HaliTu MOMEHT CHUJIBL.
. Kak nHaiitn 00b€M mapamienenuriesia, TOCTPOSHHOTO Ha TPEX BEKTOpax.
. Kak no xoopanHataM BEKTOPOB ONPEAEINTD KOJJIMHEAPHBI BEKTOPBI WM HET.
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10. Bo3BeneHne KOMIUIEKCHOTO YUCIIA B N-YIO CTETICHb.

Bapuanr 4.

1. Uto Ha3bIBAIOT pEIIEHUEM CUCTEMbI JMHEHHBIX YPaBHEHUH C IATbIO HEU3BECTHBIMHU.

2. ®opmynsl Kpamepa i OTBICKaHHS PEUICHUS CUCTEMbI JIMHEHHBIX YpaBHEHUH C ABYMS
HEU3BECTHBIMU

3. Kak HaliTu KOOpIMHATHI CyMMBI BEKTOPOB, €CIH M3BECTHBI KOOPJMHATHI CKJIAIbIBAEMBIX
BEKTOPOB.

4. Ucnonib30BaHNE BEKTOPHOI'O IIPOU3BEICHUS.

5. Kak Haiitu 00bEM napanienenunena, HOCTPOCHHOI0 Ha TPEX BEKTOpax.

6. BeipaskeHue ycrnoBHii OPTOTOHAIBHOCTH BEKTOPOB Y€pe3 UX KOOPIHMHATHI.

7. Cnnoco0 oThICKaHHsI 0OpaTHOW MaTPHUIIBI.

8. Uto Takoe 6a3uCHBI MUHOP MaTPHUIIBL.

9. Kakue BeKTOpBI Ha3bIBAIOTCS JINHEHHO He3aBUCUMBIMU. [Ipumep 2-X TMHEHHO HEe3aBUCUMBbIX
BEKTOPOB.

10. 3BneueHune KOpHA N-i CTENEHH U3 KOMIUIEKCHOTO YHCIIa

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUSA

KonnokBuym Nel BbINONHSIETCS CTy/I€HTaMU Ha IPAKTUUECKOM 3aHATUU 19, Ha BBINIOJIHEHNE
paboTbl oTBOUTCA 2 yaca. KaxxjoMy CTYIeHTY BbIAAETCS KApTOUYKa C TPEMs BOIIPOCAMH U3 MEPEUHs
BOIIPOCOB, IIPUBEACHHBIX BbIlIE. [Ipy HanmucaHuM OTBETOB HA BOIIPOCH! KOJUIOKBHMYMA CTYJEHTaM
3alpelaeTcss HUCIOJIb30BaHUE KaKUX-TMOO CHpPaBOYHBIX MAaTepUanoB, KOHCIEKTOB JIEKIUH W
MIPaKTUYECKUX 3aHATUN, MOOMIIBHBIX YCTPOUCTB, ra/IKETOB.

Kputepuu oneHku:

Pa6ora conepxxut 10 3amanuii, kaxxaoe 3ananue oneHuBaercs B 1,5 6anna.

15 Oamma BbICTaBISETCS CTYIEHTY, €CIM 3a/JaHUE BBIIIOJHEHO B TIOJHOM O0BEME,
MIPOCIIeKUBAETCS YETKOE YCBOCHHE CTYAEHTOM MaTepHaja MOJYJIs; MOJIHbIEe, pa3BEPHYThIE OTBETHI
Ha BCE TIOCTaBJIEHHBIE BOIIPOCHI,

1,25 Ganna BbICTaBIsETCS CTYACHTY, €CIIU 33/1aHue BBINOJIHEHO B 00bEMe oT 80 % u BhIIIIE;

1 Gant BeICTABIISIETCS CTYNIEHTY, €CIIH 3aJJaHHE BHITIOJIHEHO B 00BEMe 0T 65 % 1o 79 %

0,75 Ganna BbICTaBISETCS CTYICHTY, €CIIH 3a/laHue BBIMOIHEHO B 00bEMe 0T S50 % 10 64 %;

0,5 6ayuta BEICTABIIIETCS CTYACHTY, €CITU 3aJ]aHKe BBITIOJIHEHO B 00b&éMe oT 35 % 1m0 49 %

0,25 Ganna BBICTABIIsAETCS CTYJCHTY, €CJIM 33JaHue BBINOJHEHO B 00bEMe oT 20 % 10 34 %

0 GayTOB BBICTABIISIETCSI CTY/ICHTY, €CIIH 3a/IaHNe BHIMOIHEHO B 00BEMe Meree 20 %.

7.2.5. Ko/s1okKBUYM 2 10 TeMe «AHAJIUTHYECKAS reoOMeTpUs HA IIOCKOCTH M B
IPOCTPAHCTBE»

Bonpocs! k KOJLIOKBHYMY 2

1. TIpsmoyrompHas cucTeMa KOOpJAMHAT Ha IUIOCKOCTH. OCHOBHBIE 33]]a4l Ha TUIOCKOCTH.

2. TlonspHas cucteMa KOOpAUHAT Ha IIOCKOCTU. CBA3b MOJSPHON U MPSMOYTOJIBHON CHCTEM
KOOpPJIMHAT.

3. OcHOBHbIE 33/]Ja4l aHAJTUTUYECKON T€OMETPUHU: PACCTOSTHUE MEXY IByMsI TOUKAMH, JeJIeHUE
OTpe3Ka B 3a/IJaHHOM OTHOILICHHH.

4. Tlpsimast TMHMS HA TJIOCKOCTH. Y paBHEHHE NPSIMON Ha MIIOCKOCTH € YTIIOBBIM KO3 (UIIEHTOM

I'eomeTpuueckuit cMbica KO3()PHUITMEHTOB.

YpaBHeHHE MPSIMOI Ha TNIOCKOCTH B OTpe3Kax. ['eomerprueckuii cMbIca KO3 UIIEHTOB.

OO6miee ypaBHEHHE MTPSMOM Ha TIIOCKOCTH.

Henonnele ypaBHEeHUS IPSMOiA.

HopMmanbHoe ypaBHEHUE NPAMOI Ha TIIIOCKOCTH, BBIBO/I.

PaccrosiHue ot TOUKM 10 npssMoi. BeiBo.
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10. BzanmHoOe pacroio’keHHe ABYX MPSIMBIX HA MNIOCKOCTH: YTOJ MEXAY MPSMBIMHU.

11. B3aumMHO€ pacroyo’KeHHE IBYX MPSIMBIX HA TNIOCKOCTH: YCJIOBUE MApAJUIEIBHOCTH IBYX
IPSMBIX.

12. B3auMHO€ pacroyo’KeHHE IBYX MPSIMBIX HA TNIOCKOCTH: YCIOBUE MEPICHINKYIIPHOCTH ABYX
HPSIMBIX.

13. KpuBbie BTOpPOTo NOPSIIKA: OKPYKHOCTb

14. Kpusble BTOpOro nopsiika: 3JuIUIIC.

15. KpuBblie BTOpOro nopsjaka: runepoosna.

16. Kpussie BTOpOro nopsiika: napadona.

17.I1nockocTh B MPOCTPAHCTBE: O0IIEe ypaBHEHHE, B OTPE3Kax.

18. YpaBHeHUe II0CKOCTH, MPOXOAIIEH Yepe3 TPU JaHHBIE TOUKH.

19. HopmasibHOE ypaBHEHHE IIIOCKOCTH. [ eomeTpuyeckuii cMbict k03¢ durnmenToB. Paccrosnue ot
TOYKH JI0 TFIOCKOCTH, BBIBO/I.

20. BzaumMHOE pacnosiokeHHe JABYX IIOCKOCTEH B IPOCTPAHCTBE.

21. TIpsimast B mpoCTpaHCTBE: 00IIKe, KAHOHHYECKUE, TApaMEeTPHIECKUE YPAaBHEHUS TPSMOU.

22. BauMHOE pacnoioKeHHe JBYX MPSMbIX B IIPOCTPAHCTBE.

23. BzanmHOe pacroyioskeHue MpsiMOi U TUIOCKOCTH B MTPOCTPAHCTBE.

24. TToBepXHOCTH BTOPOTO NOPSIKA: SILIUIICOU, cdhepa.

25. [ToBepXHOCTH BTOPOTO MOPS/IKA: THIIEPOOIIOH]I.

26. [ToBepXHOCTH BTOPOTO MOPSAKA: TapadOIOMI.

27.T1oBepXHOCTH BTOPOTO MOPSIIKA: IMIUHAP.

28. [ToBepXHOCTH BTOPOTO MOPSA/IKA: KOHYC.

29. BeIpoXkIeHHBIE TOBEPXHOCTH BTOPOTO MOPSI/IKA, IPUMEPBHI.

30. [TocTpoeHye KpUBBIX BTOPOTO MOPSIKA B MOSIPHOI CUCTEME KOOPIMHAT.

Tunosbie NpuMepsbI 3a]aHUI

Bapmuanr 1.

1. 3anucarh ypaBHEHUE OKPYKHOCTH pajuyca 3, ¢ ieHTpoM B Touke C(4; 1)
2. BeiBoz1 00111€TO YpaBHEHMSI IIIIOCKOCTH.

3. Kanonnveckne ypaBHEHUS MPSMOU B TIPOCTPAHCTBE.

4. Touku C(2;5) u P(3;1) nexxat Ha npsiMOi, 3anKcaTh ypaBHEHUE 3TOW MPSIMOIA.

X2 2

5. Jlunus 3amana ypasHenneM — +~— =1, Uro 910 3a muuus. [locTpoiite eé, Haiiaute Bokych

16 9
U JUPEKTPUCHL.

X2 2

6. [Toctpoiite J'II/IHI/II/IT - y? =1, y =10-3x,

7. HopMupoBaHHOE ypaBHEHHE IIOCKOCTH.

8. YcnoBue mapaienbHOCTH U NIEPIICHIUKYISIPHOCTH IPSIMOH U TUTOCKOCTH.

9. JluHuM BTOpOro mopsaka Ha MmiockocTu. OOliee ypaBHEHHME, OCHOBHBIE THUIIBI JMHUHN
U UX KAHOHMYECKHE YpaBHEHUS.

10. UccnenoBanue (opMbl IOBEPXHOCTH BTOPOT'O MOPSAIKA METOIOM CEUEHUH

Bapuanr 2.

1. Banmcats ypaBHeHue cepsl paauyca 4, ¢ mentpom B Touke C(3; -1; 2)

2. 3anucaTh ypaBHEHHE IUIOCKOCTH, KOTOpas MepreHaAuKyinspHa Bekropy c(1l; 4; -3), u Ha
KoTopoi aexuT Touka A(1;0;4)

3. IlapameTpuueckue ypaBHEHH MPSIMON B IPOCTPAHCTBE.

4. VYpaBHEHHE TIPSIMON Ha IJIOCKOCTH TPOXOJAIIEH depe3  3agaHHyr0 Touky. Kakyro
nH(pOpMaIHIO O MIPSIMOI HeCcyT K03 PULIMEeHTHI ypaBHEHHUSL.

5. N'mnep6ona. Kanonnveckoe ypaBHEHHE, XapaKTEPUCTHKH, CBOMCTBA, BH/I.



X2 y2
6. [octpoiite muuum 2x +5y =10, —+-—=1.

4 9

7. VYpaBHEHHME IUIOCKOCTH B oOTpe3kax. Kakyio wuHpoOpManuio O IUIOCKOCTH HECYT
KO3 PHUIHUEHTH YpaBHEHUSI.

8. Yron Mexay npsMoit ¥ TIOCKOCTHIO.

9. INoBepxHocTu BTOpOro mopsiaka. OCHOBHBbIE THIBI MOBEPXHOCTEH M HUX KaHOHUYECKUE
YPaBHEHUS.

10. IloBepxHocTu BTOporo mopsiaka. OCHOBHBIE THUIBI IMOBEPXHOCTEH M MX KAaHOHUYECKUE
ypaBHEHUs

Bapuanr 3.

1. Kakum ypaBHEHHEM MOKHO OMHCATh OKPYKHOCTU paauyca 3, eciau e€ LEHTpP HaXOJIUTCs B
Touke A(-2; 5).

2. O6uiee ypaBHEHHUS IMJIOCKOCTH, KaKyl0 MH(GOPMAIMIO O TIOCKOCTH HECYT KOA((UIIUEHTHI
P HEM3BECTHBIX.

3. YpaBHeHHUs IPSMOI B IPOCTPAHCTBE MPOXOAAIICH Uuepe3 IBe 3a/laHHbIE TOUKH.

4. Ilpsimast ¢ yrioBeIM Kod(GuimenToM 2 mpoxoaut yepe3 Touky A(1;5). 3anmucats ypaBHeHHE
3TOM MPSMOH.

5. [Tapabona. KanoHnueckoe ypaBHEHHE, XapaKTEPUCTUKH, CBOHCTBA, BH/I.

6. [TocTpoiite JIMHUM x* + y2 =5 y=3x

7. PaccTosiHME OT TOYKH JI0 IJIOCKOCTH.

8. Yron Mexay npsiMbIMU Ha TUIOCKOCTH

9. Uccnenosanue Gpopmbl TOBEPXHOCTH BTOPOTO MOPSIIKA METOIOM CEUEHUN

10. JIuauu BTOpOTO TIOpsAIKA Ha IIockocTH. OOIee ypaBHEHUE, OCHOBHBIC THITHI IMHUHN U UX
KaHOHMYECKUE YPAaBHEHHS

Bapuanr 4.

1. Ecnu nuentp cdepsl nomemi€éx B T.E(-5; 3;0), a paguyc 2, To Kakoe ypaBHEHUE OMpPEACIIeT
Takymo chepy.

2. Ecn mockocTh S mepnenaukyssipHa BekTopy a(l; 4; -3) u npoxoaut uepes Touky M(0;1;
5), TO KakoBO €€ ypaBHEHHE.

3. 3anucarph ypaBHEHUs PSMOiA, KOTOpast mpoxoauT yepes Touku P(3;0;1) u M(5;2;2)

4. YpaBHeHHE NPSAMON Ha IUIOCKOCTH C YIIoBbIM Koddduuuentom. Kakyro nndopmarmo o
MPsIMON HECYT KO3 PUIIUEHTHI ypaBHEHUS.

o 2 o ..
5. Haitgute (okycs 1 qupekrpucsl muann Y~ =3+ X . Uro 510 3a mummst. ITocTpoiite 8.
y Xy
6. IlocTpoiite muuun 3x +2y —6=0, — T + T =1.
7. YcnoBue NepneHIuKyIIpHOCTH TUIOCKOCTEH.
8. Yronm Mexy nMpsMBIMHU B IPOCTPAHCTBE

9. mocTpoUTH MOBEPXHOCTH U Ha3BaTh UX
2,2 22, 2
)X +Y°=2:2) x+3y+2243=0;3) - X -y +z°=1
10. YcnoBue napamiebHOCTH U NEPIEHANKYIIIPHOCTH IPSIMOM M INTOCKOCTH

KpaTkoe onucanue u perjiaMeHT BbINOJHEHUS

KonnokBuym Ne2 BeINONHSIETCS CTyA€HTaMU Ha IPAKTUYECKOM 3aHATUU 31, Ha BBIIIOJIHEHNE
paboThI oTBOaUTCA 2 yaca. KaxxjoMy CTyIeHTyY BBIAAETCS KapTOUYKa C TPEMs BOIIPOCAMH U3 NEPEUHs
BOIIPOCOB, IIPUBEJIEHHBIX Bbllle. [Ipn HamucaHuu OTBETOB Ha BOIPOCHI KOJUIOKBHYMa CTYJIEHTaM
3alpelaeTcss HUCMOIb30BaHUE KaKUX-TMOO CHpPAaBOYHBIX MATEpHUanoB, KOHCIEKTOB JIEKUUH H
MPAKTUYECKHUX 3aHATUH, MOOUIIBHBIX YCTPOIMCTB, I'aKETOB.



Kpurepum oneHku:
Pabota conepxxut 10 3aganumii, kaxxaoe 3aganue oneHuBaercs B 1,5 6armia.
1,5 Oannma BBICTABIAETCS CTYICHTY, €CIHM 3aJaHME BBIIOJHEHO B IOJHOM 00BEME,

IIPOCJIEKMUBAETCS YETKOE YCBOEGHUE CTYACHTOM MaTepualla MOJyJisl; IOJIHbIE, pa3BEPHYTHIE OTBETHI
Ha BCE IIOCTaBJIEHHBIE BOIIPOCHI;

1,25 Gana BbICTABISETCS CTYACHTY, €CIIU 33/1aHue BBINOTHEHO B 00bEMe oT 80 % u BhIIIIE;
1 Gamut BeICTaBIsICTCA CTYACHTY, €CJIH 3aJJaHUE BBITIOJIHEHO B 00bEMeE OT 65 % 110 79 %
0,75 Ganna BBICTaBISETCS CTYICHTY, €CIIH 3a/IaHUE BBIMOIHEHO B 00bEMe 0T 50 % 1o 64 %;
0,5 Gaina BeICTaBISAETCS CTYICHTY, €CJIM 3a/IaHKE BBIMOIHEHO B 00BEME oT 35 % 10 49 %
0,25 Gaa BRICTABISETCS CTYICHTY, €CIIH 3a/IaHue BHIMOTHEHO B 00BEMe oT 20 % 10 34 %
0 GayuTOB BBICTABIISCTCS CTYACHTY, €CJIM 3aJ]aHue BBITIOJIHEHO B 00béMe MeHee 20 %.

7.2.6. UTOropoe TeCTUPOBAHHE
(HauMeHOBaHUE OYEHOUHO20 CPeICmBa)

Tunossle NpuMepsbl 3aJaHU

Moayas 1. djieMeHTbI TMHEIHOH aJredpbl

1 5
1. Beruucnute onpenenuTenb .
-6 10
Ortger:
2 3 4
2. BBIYHUCINTH ONPEICIHTENb |4 5 ¢
371
Ortger:
1 0 2 -3
4 2 1 3
3. Beruucauts onpenenurensb
5 2 3
6 0 3 7
Ortser:
1 3 0
4. Haiigure cymmy Matpunt ,_ 1o _q|Hp_|_1 3]---
3 5 6 4
1 2 3 4 5
-1 2 0 3 1 4 1 2 1
cC=|-1 4 P=|-1 -1 T=[-12 M=|-1 2 K=|-1 2
3 -1 6 5 9 31 9

A OO

1 1
5. lana marpura 4 =| 2 2 |. Torpa marpuria C = A— A" paBHa...
5 1

1 | 2 \ 3 2




"

"

0 0 -4 1.0 0 00 0
0 0 -2 0 1 0 0 0 O
4 2 0 0 0 1 0 0 O 2
1 01
6. Jama matpuia A=|0 2 0. Tornga maTpuna A? uMmeeT BUIL. ..
1 30
1 2 3 4
2 3 1 2 0 0 1 10
0 4 0 3 4 4 0 2
1 6 1 1 0 1 9 0 0
7. JMausl matpuipsl A = 23 1}, B= : Zj. Torma cymecTByeT HNpPOU3BEAECHUE
1 41 5 9
MAaTpHIL. ..
1 2 3 4
C-A-B B-A- -B-A -C-

8. Panr MaTpuna paBCH CANMHUIBI. Torma MaTpuna MOKET UMCTh BU/..

1 2 3 4
1 2 4 2 3
1 0 0 1
2 14 5 6
0 1 1 0
1 2 8 9O
3x+1 2
9. Panr matpubl 1 paBEH JBYM, €CIY 3HAaY€HUE X HE PaBHO...
x
1 2 3 4
-1 0 -2 1
1 3 -2 3
10. Haitgute panr maTpuibl 00
' e p TPHIEL 1o 2
00
0 0
OtBer:
2cosx 1
11 . Jlns marpuisr 4 = 0 sin HE CYyIIECTBYeT OOpaTHOM, €ClIM X PABHO ...
x
| 1 2 3 4




T T T T
2 4 3 6
12. Jlnst matpunibl A cymiecTByeT oOpaTHasi, €Clid OHA paBHa ...
1 2 3 4
1 2 1 12 2 1 2 1 1 7
31 0 01 1 7 5 3 8 9
1 3 0 1 0 0 2 4 2 2 3 6
. (1 2y - (3 N
13. Ecmu A= 31 A= 4l TO pelieHre MaTpu4yHoro ypaBHeHuss A* O = A umeer
BUT ...

1 2 3 4

1 -1 -5 5

1 -1 -5 5
14. EnuHCTBEHHOE pellleHre NMeeT OHOPOIHAS CUCTEMA JINHEWHBIX YPABHEHUH ...

1 2 3 4
x-3v+z=0, x—3v+z=0, x—-3v+9z=0, ¥x—-3y+22=0,
2x+2yv+4z=0, 2x+2v+4z=0, 2x+2y-6z2z=0, 2x+5v+4z=0,
3x+3v+z=0 3x+3v+6z=0 3Jx—yv+3z=0 Jx+3v+6z2=0

15. Hawmm X+ Y+Z ecnm  X,Y,ZABISAIOTCA  PELICHUSMH  CUCTEMBl  ypaBHEHMM
6X+5y—-2z=-4
3X+4y+2z=1
3x-9y =11
Orser:
MopayJsb 2. J1eMeHTbl BEeKTOPHOI ajaredpbl
1.Kakoe BbIpakeHHe 0003HAUAETCs CKAISIPHOE MPOU3BEIEHIE BEKTOPOB?
1 2 3 4 5
@b) axb el alp| (a,b)
2. Haitnure BekTOp 46— g+ 28 , €CIIH g =(2, 4, 3), B=(1, -1, 2), Z:(O, 1,-1).
1 2 3 4
(6,2,3) (-2,2,5) (2,-6,3) (2,2,3)

3. Haiitu 1auHy BEeKTOpa a =(3,0,4).




OTtBeT:

4. JlaHBI BEKTOPBI 52{2, -2, 2} 62{3, 0, -4}. Haiitu npg( a+ t_)))

1 2 3 4
) 2 5
4,6 — 25
1. Haiitu miomans tpeyroasauka ABC ¢ Bepmunamu A(L, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
53 J15 V3 2513
6. Y CTaHOBHTb, KOMIUIAHAPHDI JI BekTOpa @, b, C,ecnu a=4i-2 }+4 k; b
=3i-4 j+Tk; c=i+2 j-3k.
Otger:
7. Kakoii BekTop siBisieTcs cyMMoit BeKTopoB AB u AP?
1 2 3 4
BP A PB AC
8. BrIpa3uTh yepe3 eMMHUYHBIC BEKTOPHI iu j Bextop AB, ecmu A(1,2), B(0,-3).
Ortger:
9. Haiitu BekTOpHOE Npou3BeeHue Bektopos a=21— j+3k, b=1i-].
1 2 3 4 5
-3i-3j-3k —-4i-3j-3k -3i-3j+3k -3i-3j+k —-4i-3j+k
10. B nmapamnenorpamme ABCD: K u M — cepeaunst ctopon BC u CD, AK = g, WM =D
Beipasuts Bektop AD depes aub.
1 2 3 4
\D=2b+2a AD =2b+2a AD=2b-2a D=2p-23
3 3 3 3

11. Jlansl Tpu mocnieoBaTeabHbIC BepIIHHbBI apauienorpamma A(1;-2;3), B(3;2;1), C(6:4;4).

Haiitu ero yerBeptyro Bepmuny D.

1|

2 |




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

- -

12. Tlpu xakux 3HaueHusx o u S Bektoppl a=-21+3J+ak u b=p1-6]+2k

KOJUJTMHEApHbI?

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

13. Beruucnuth 2 _i>>< (E— 5])) :

OtBeT:

14. Haiitu cMemaHHOE MPOU3BEICHHE BEKTOPOB a= (2,-1,2), b =(3,0,7), (o =(1,2,-3)

OtBeT:

15. Tlnomaas TpeyroabHUKA BEIYUCTSETCS 10 (hOpMyIIe. ..

1 2 3 4 5
a

S=ab S=‘§x5‘ S=%|a><b| S=

Monayanb 3. AHAJIMTHYECKasi TeOMeTPHsl Ha MJI0CKOCTH H B IPOCTPAHCTBE
1. Paccrosaue mexay npsimbiMu 3X—4y —-10=0 u 6X—-8y+5=0 paBHo ...

1 2 3 4
2,5 5 0,25 15

2. Toukn A(3;2) u A(— 1;6) SABJISIFOTCA KOHIIAMU OJHOTO U3 IMAMETPOB OKpYykHOCTU. Torma

YpaBHEHUE OKPYKHOCTH UMEET BU] ...
1 2 3 4
(x=1P +(v—4) =8| (x=2F +(v—-8) =10 (x+1 " +(y+4) =8| (x-11+(y-4) =3

3. OGuiee ypaBHEHHE IUIOCKOCTH, MPOXOJAIIEH depe3 TOUKy | (— 3;4;—2) 1 OTCEKaIoIIeH

PaBHBIC OTPC3KHU HAa KOOPAUHATHBIX OCAX, UMCCT BUL ...

1 2 3 4
X+v+z+1=0 3x—4v+2z=0 3x—-4v+2z+1=0| x+v+2z-1=0
. X y+3 z-5
4. Touka mepeceueHus MPsIMOi EZT:T u wiockoctn X+2y—3z2+1=0 wumeer
KOOpAWHATHI ...
1 2 3 4

(10;2;5) (0;-3;5) (8:1;5) (2:1;5)




5. OnpenenuTh BUA MOBEPXHOCTH: Y2 =67...

Ortser:
X2 y 2 7 2
6. OnpenenuTh BUJ MOBEPXHOCTH: — — + ~—+—
16 49 4
OtBer:

7. nst ipsimoit M1M» Hanrcath o6tee ypaBHeHue, eciu M1(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M; Halitu ypaBHeHHEe cpeaHeit muauu EF, nmapamnensHoit Mi1M»

ecia Mo (1;1), M1(4;6), M2(-5;-1).

OtBeT:

9.  VYpaBHECHHE IUIOCKOCTH,

1 ,(3;-1;4) nmeer Bun ...

NPOXOJAIIEH Yepe3 TOYKH

1,(-12;0),1 ,(2:31)

1

2

3

4

Tx—-8yv—-13z+23=0

Tx—-2y-5z-3=0

TXx+8y—-13z-9=0

Tx—-8y—13z=0

10.

miockoctu 6X —3y —5z+2 =0 umeer Bufx ...

YpaBHeHHE MPAMOHA, mpoxosmed yepes Touky 1 (2;-3;-5) nepneHamKysIspHO K

1 2 3 4
x-2 y+t3 z+5 | x-6 y+3 z+5| x+t2 y-3 =z-5| x+2 y-3 z-5
6 -3 -5 2 -3 -5 6 -3 -5 3 5
11. MHuMas nosryoch TUnepooIbl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
b H . . [Xx=y+2z-10=0
. OarnpasJIAOIINH BEKTOP IIPAMOUN 3)( N 2y 7+ 6 _ 0 HUMECT BU] ...
1 2 3 4
(-3:7:5) (3:-2:-2) (L-12) (3;-7:-1)

13. YpaBHeHHE T€OMETPHYECKOTO MeCTa TOUYEK, PABHOYIAJIEHHBIX OT JIBYX MAHHBIX TOYEK

A(—1;2) u A(3;4) UMEET BUJ ...

1

3

2x+yv-5=0

N
|
o

2x+yv+5=

+ |
L]

14. BepmmHa mapa0osts

X —2x—-2y—-13=0

HUMECT KOOPAWHATHI ...




2

1 3 4
(-7) (1;7) (-1:7) (-1;-7)

15. VYpaBHeHHE IJIOCKOCTH, MPOXOJALIEH dYepe3 TOUKY (0;0;2) NEePHEHANKYIISIPHO

MIOCKOCTSIM X—Y—2=0 u X—2y =0 wumeer Buf ...

1 2 3 4

2x4+v+z-2=0 X—v—z+2=0 ¥1—2v—z-2=0|2x—v—-z+2=0

Kpartkoe onucanue u perjiaMeHT BbIIIOJTHEHUA
HroroBoe tectupoBaHue mo AUCHUIUIMHE "BbICIias Maremartwka. DJIEMEHThI BBICIICH

anreOppl U reoMeTpuH'" BBICTABISETCS B pacnucaHuu Ha 17 Hexene u mpoxoaut uepe3 Llentp
TECTHPOBAaHUS B KOMIIBIOTEPHOM Kiacce obOmero nocryma. Ha rtect orBomutcst 1 wac. Ilpum
BBITIOTHEHUHM TECTa CTYIEHThl MOTYT TIOJb30BaThCS TOJBKO KaIbKYISITOPAMH, HPU ITOM HE
JIOMTyCKAETCSl HCIIOJIb30BAaHUE KAKUX-THOO CIPAaBOYHBIX MAaTEpPHAJIOB, KOHCIEKTOB JICKIHHA U
MPAKTUYECKHUX 3aHATUN, MOOMIIBHBIX YCTPOMCTB, Fa/IKETOB.

Kpurepum oneHku:

Tect conepxut 10 3amanmii, kaxmoe 3aganue oneHuBaercs B 10 Gamos.
10 GaytoB BEICTAaBISICTCS CTYICHTY 3a IPAaBHJIBHBIA OTBET HA 3aJaHNE,

0 6aiI0B BBICTABIISIETCS CTY/ICHTY, €CJIM OTBET HA 33JJaHNE HENPABUIILHBIH.

7.3. OneHouHble cpeacrea AJas l'[pOMe)KyTO‘-lHOi/i aTrTreCcTaliu Mo MTOoramM OCBOCHHUHA

AUCHHUIIJIMHbI

7.3.1. Bonpochbl K NIPOMEKYTOYHOM aTTeCTaAlluH

Cemectp 1

Ne .

o/ Bonpocsl k 3auéty

1. | IloHsTHe MaTpHIIbl, DIEMEHTHI MAaTPUIILL. Buibl MaTpwil.

2. | AnreOpandeckue omepanuu Haj Marpuinamu. [IpuBecTH mpuMephl BBIYHCICHUS CYMMBI,
Pa3HOCTU MaTpUll, NPOU3BEACHUS MAaTPUIIbl HA YUCIIO.

3. | Ompenenenne mnpomsBeneHus marpuil. llpuBectn mnpumep. CBOWCTBa omepanuii Haj
MaTpHUIAMHU.

4. | Bo3Benenne Mmarpuilel B CTemneHb. llpuBectu mnpumep. TpaHCIOHUPOBAHUE MATPHUIIBL.
CBoliCTBa onepanyuy TPAaHCIOHUPOBAHMSL.

5. | Ompenenutenu KBaJpaTHBIX MaTpUIl. BBIUKCICHHE OMpENeNTuTeNsT BTOPOTO U TPETHETO
MOPSIKOB.

6. | Ompenenenne MuHOpa M anreOpanvyeckoro JOMOJIHEHHs 3JieMeHTa Matpuisl. [Ipumep
BbIuncieHus. Teopema Jlamaca.

7. | CBoiicTBa olpeeuTeen.

8. | OmpenencHrie oOpaTHON MaTpHIIBI. AJITOPUTM BBIYHCIECHUA. HeoOxXommMoe 1 J0CTaTOuHOE
yCJIOBHE CYIIECTBOBAHUE OOPAaTHOW MATPHIIBI.

9. | Onpenenenue panra marpuil. CroiictBa. [Ipumep BeIYUCTCHMS.

10. | DnemenTapubie MpeoOpazoBanus MaTpuil. CBONCTBA paHTa MaTPHIL.

11. | TlonsTre NMHEWHOE 3aBUCUMOCTH M HE3aBUCUMOCTHU CTPOK MaTpuilbl. Teopema o paHre.




12.

Cucrembl  JUHEHHBIX  ypaBHeHUW. OrnpeneneHue  COBMECTHOW, HECOBMECTHOI,
OIPEIEIICHHOM, HEONIPEAEIEHHON CUCTEMBI.

13. | Onpenenenue SKBUBAJICHTHBIX CHCTEM. MaTpu4Hasi U BEKTOPHAsl 3alHCh CUCTEM JIMHEHHBIX
YpaBHEHUM.

14. | CucreMbl N TUHEHHBIX YpaBHEHUH ¢ N HEM3BECTHBIMU. MeTo1 00paTHON MaTpPHIIBI.

15. | Teopema Kpamepa. JlokazaTeiabCTBoO.

16. | Meton "aycca permieHusi CHCTEM JIMHCHHBIX YPaBHCHUM.

17. | UccnenoBanue cucteM JuHEHBIX ypaBHenuil. Teopema Kponekepa — Kanenu.
Jloka3zaTenbcTBo.

18. | CucreMsbl JIMHEHHBIX OJTHOPOIHBIX ypaBHeHUH. CBOWCTBA pEIICHUSI.

19. | Ilonsatue QyHmamMeHTaNbHON CcHCTEMBI pemieHHuid. TeopeMa O CBSI3M OOIIErO PELICHHUS U
YaCTHOTO PELICHUS.

20. | [TonsTHe BeKTOpAa.

21. | JluneiiHbple onepanuy HaJ BEKTOPaMHU.

22. | IlonsiTe MUHEHHOW 3aBHCUMOCTH BEKTOPOB.

23. | JluneiiHas 3aBUCIMOCTh BEKTOPOB Ha IJIOCKOCTH.

24. | JluneiiHasi 3aBUCIMOCTh BEKTOPOB B TPOCTPAHCTBE.

25. | ba3uc Ha IUIOCKOCTH M B IPOCTPAHCTBE.

26. | IIpoekuus BekTopa Ha ock. CBOICTBA.

27. | lexapToBa mpsIMOYTOJIbHAS CUCTeMa KoopauHaT. KoopInHaTel BEKTOpA.

28. | CxamsipHoe mpousBeeHHe BEKTOpOB. (DU3MYECKHIl CMBICI CKAISPHOTO MPOU3BEIACHHUS.
CBolicTBa.

29. | CxansipHoe npou3Be[eHHE BEKTOPOB B KOOPAMHATHOU (hopMme.

30. | Hampaguisironre KOCHHYCHI BEKTOpA.

31. | Onpenenenne BeKTOPHOTO npon3BeieHus. CBONCTBA BEKTOPHOTO MPON3BEACHUSI.

32. | ®u3nuecKuil CMbICT BEKTOPHOT'O MTPOU3BEICHHUS.

33. | BekTopHOE NTpOM3BEICHNE BEKTOPOB B KOOPAMHATHOHN (hopme.

34. | Onpenenenne cMENIaHHOTO Mpou3BeieHns. CBOMCTBAa CMEIIAHHOTO MTPOU3BEICHHUS.

35. | ®opMyna BEIYHCICHHS CMEIIAHHOTO MPOMU3BEICHNS B KOOPAMHATHON opme.

36. | KommekcHble 4Mcia, OCHOBHBIE TMOHATHA M omnpeneneHus. IM3o0paxeHue ux Ha
KOMIIIEKCHOM IIJIOCKOCTH.

37. | Tpuronomerpuyueckas popmMa KOMIUIEKCHOTO YHCJIA.

38. | Iloka3arenbHas (opMa KOMIUIEKCHOTO YHCTIA.

39. | CymMma, pa3HOCTh, IPOU3BENEHUE U YaCTHOE JIBYX KOMIUIEKCHBIX YHCEJ B alIreOpandecKou
dbopme.

40. | Cymma, pa3HOCTh, TIPOM3BEACHHWE ¥ YacTHOE JBYX KOMIUIGKCHBIX 4YHCET B
TPUTOHOMETPHUUYECKOU (hopMme.

41. | Bo3BeneHue B CTENEHb U U3BJICUEHUE KOPHS N-H CTENEHH U3 KOMIIJIEKCHOTO YHUCIIA.

42. | IlonsipHas cucreMa KOOpIHMHAT Ha MJIOCKOCTU. CBs3b MOJSPHOM M MPSIMOYTOJIBHOM cHCTEM
KOOpJIMHAT.

43. | OCcHOBHBIE 3a/layd AHAJUTUYECKONW T'ECOMETPUHU: PACCTOSHUE MEXIy ABYMS TOUYKaMH,
JICJIEHNE OTPe3Ka B 3alaHHOM OTHOLICHHH.

44. | Tlpsmass JMHUS HaA IUIOCKOCTH. YpaBHEHHS TNPSIMOM Ha IUIOCKOCTH C YIJIOBBIM
ko3 duureHTom u oTpeskax. ['eomerprueckuii cMbIca K03 UIIEHTOB.

45. | OOuiee ypaBHeHHE MPsIMON Ha MIIOCKOCTH. HenosHble ypaBHEHUS TPSIMOH.

46. | HopmanbHOE ypaBHEHHUE NPSIMON Ha IIIOCKOCTH, BBIBOJ. PacCTOsSHUE OT TOUKU A0 MPSMOH.

47. | B3auMHOE pacroaoKeHHUEe BYX MPSIMBIX Ha TIIOCKOCTH.

48. | KpuBble BTOPOTO MOPSIKA: OKPY>KHOCTh H AJIIHIIC.

49. | KpuBble BTOpOro mopsijaka: runepoosa.

50. | KpuBble BTOporo nopsjka: nmapadosa.




51. | IInockocTh B MPOCTpaHCTBE: 0OIIEe YpaBHEHHE, B OTPE3Kax, YpaBHEHHUE IIOCKOCTH,
IpOXOJsAIIeH Yepe3 TP JTaHHBIC TOUKH.
52. | HopmanbHoe ypaBHeHHE IUIOCKOCTH. ['eoMerpuueckuid  cMbIci KO3 (PHUIIMEHTOB.
PaccTositHue OT TOYKH /10 MIIOCKOCTH, BBIBOJI.
53. | BzaumHoe pacnonoxeHue JByX INIOCKOCTEH B IPOCTPAHCTBE.
54. | Ilpsimasi B IpOCTpAHCTBE: OOIIHE, KAHOHUYECKUE, TApAMETPUIECKHE YPaBHEHHS IPSIMOIA.
55. | BzaumHoe pacnonoxeHue IByX MpsIMbIX B IPOCTPAHCTBE.
56. | BzaumHOe pacnonokeHne NpsMoi U IIIOCKOCTH B IPOCTPAHCTBE.
57. | IloBepXHOCTH BTOPOTO MOPSIKA: SJUIUICOUI, THIIEPOOTION]T, MAapabOIOuI.
58. | [loBepxHOCTH BTOPOro NOPSAKA: IMJIMHIPHI, KOHYC.
59. | Beipox/ieHHBIC TOBEPXHOCTH BTOPOTO MOPSIKA, IPHMEPHI.
60. | [TocTpoeHne KpUBBIX BTOPOTO NOPsIKA B MOJSPHON CUCTEME KOOPIUHAT.
7.3.2. Kputepun u HOPpMBbI OLIEHKH
®opma
NpoBeIeHus!
Cemectp . Kpurtepuu u HOPpMbI OLIEHKH
MPOMEKYTOUHOI
aTTecTaluu
Crynent Habpan 55 u 6osee
0aJIJIOB, paCCUYUTAHHBIX 110
¢dopmyie: (Cymma 6asmioB mo
BCEM Y4EOHBIM MEPOIPHUATHSM,
GAUTEHON PeyCMOTPEHHBIM B Kypce +
OaJuIbl 32 MOCENaeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
) 2. K nonyueHHOMY pe3yibTaTy
3auér (1o
puOaBIsAt0TC OOHYCHBIE OAIUIBI.
1 HAaKOMUTEIbHOMY
. Crynent HaOpan meHee 55
pEeUTHHTY)
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6aiioB mmo
BCEM Y4EOHBIM MEPOIPUATHUSM,
«HE 3AUTEHON MPEeTyCMOTPEHHBIM B Kypce +
0aJuIBl 32 MOCEIIaeMOCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nonyueHHOMY pe3yibTaTy
puOaBIsAt0TCa OOHYCHBIE OAIUIBI.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
«ZNANIUM.COM»

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

OBC
«ZNANIUM.COM»




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocodue / «Jlanb»
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeNIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M»

Poccunm, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIN. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouodaunortexe /
n/n MeTon4ecKoe nocoodue,
HaumeHnoBanue
NMPaKTHUKYM, IP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC

I'. M., Muxanesa M. M. [u
ap.].

noco6ue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mara oopamienus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
CHCTEM

- Web of Science [DnekrponHsiii pecypc]

: MyJTBTUANCIUILIMHAPHAS pedepaTuBHas 0aza

nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.

— 3arn

2004—

2000—

1842

. C 3KpaHa. — 3. pyc., aHri.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,
. — Pexxum nocryna : scopus.com. — 3ari. ¢ skpana. — f3. pyc., aHr.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
. — Pexxum pocryma : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHTIL

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
. — Pesxxum noctyna : link.springer.com. — 3ari. ¢ 3kpana. — 3. anr.

- Science Direct [DnexktponHslii pecypc]

. KOJUICKOUA DJICKTPOHHBIX KHHUI' M3O0aTCIBCTBA

Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.
- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

Ne HaumenoBanmue I1O KouunvecTBo PexBu3uTHI 10r0BOpa (1aTa,
n/n JIMIEH3UH HOMeEp, CPOK JeiiCTBUA)

1 Windows 1398 OeccpouHas

2 Office Standart 1398 OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, JadopaTopuii, MACTEPCKUX U

Ne AP. 00bEKTOB /IS MIPOBeIeHHA
. Ilepeyenb 0CHOBHOTO 000pYynOBaHMS
N/ | NPaKTHYeCKHUX U J1a00opaTOPHBIX 3aHATHIA,
MOMELUEeHHUH VI CAMOCTOATEIbLHOMI

pa6oThl o0yyaomuxcs (HoMep ayAuTOPHH)

VYueOHast ayauTopus Ui nposefeHns 3aHsITuil | CTONbl  yYEeHUYEeCKHE JABYXMECTHBIE U

JIEKIIMOHHOTO TUTA. Y4yeOHast ayIuTOpHs sl | TPEXMECTHBIS (MOHOOJIOKH) ,CTOJ

NPOBEICHUS 3aHATHI CEMHUHApCKOTo THIIA. | PENoJaBaTeIbCKHi, CTYIN

YueOHast ~ ayamTopus UL KYpCOBOTO | IPEMOJABaTEeNbCKUM, JOCKa ayAuTOpHAs
1 | MPOCKTHPOBAHHS (BBINIOJIHEHUSI  KYPCOBBIX | (M€JI0OBas)

pabot). YueOHast ayauTopus sl TPOBEICHUS

IPYNIOBBIX " WHAUBUYaIbHBIX

KOHCyJbTallMi. VY4eOHas aynutopus Uid

IPOBEICHUS 3aHATHH TEKYILEro KOHTPOJS U

npomexxyrouHoi arrecrarmu. (I'-409).

VYueOHast ayauTopus Ui npoBeieHus 3aHsaTuil | CTosbl YYCHHUYECKHE  JIBYXMECTHBIE

JIEKIIMOHHOTO TUNa. YueOHas ayautopus JUisl | (MOHOOJIOKH) , CTOJ IpenoiaBaTelbCKUM,

NPOBE/ICHUS 3aHATHH CEMHUHApCKOro THIIA. | CTYI Iperno/IaBaTeIbCKui, J0CKa
5 VYuebHass  ayauTopuss UL KypCOBOTO | ayaMTOpHAas (MeIoBas)

NPOCKTHPOBAHUS  (BBIMOJIHEHUS  KYPCOBBIX

pabot). YueOHast ayauTopus s TPOBEICHUS
TpPYHIIIOBBIX u UHAUBUAYAJIbHBIX
KOHCYJIbTalli. Y4eOHass ayauTopusi JJis




n/n

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

IPOBE/ICHUS 3aHATHH TEKYLIEro KOHTPOJIS U
npomexxyrouHou arrecrarmu. (I'-405).

[TomerieHne it CaMOCTOSITEIbHOU PabOThI
cryaenros (I'-401).

CTOBl yYEHUYECKHUE, CTYIIbSl YYCHUUECKUE,
IIK ¢ BbIx0#0M B ceTb MHTEpHET
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