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(mpotokon 3acenanust Ne 02 ot « 09 » cenrsops 2022 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 MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIE0BAaTEIbCKOM padore,
dbopMUpOBaHHE  MATEMATHYECKOTO,  JIOTHYECKOTO W aJTOPUTMUYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

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

MareMaTuka (IIKOJIBHBIA Kypce), anredpa (IIKOJBHBIA Kypc), reomeTpus (IIKOJBHBINA KyPC), anreopa
1 Hayajia agaians3a (IIKOJIbHBIA KYPC).

JIMCIUTIIIMHBI U TTPAKTUKH, JJI1 KOTOPBIX OCBOCHUE JAHHOHN JUCIMIUIMHBI HEOOXOIMMO Kak
npenmecTByromee: 'Beiciias marematuka. JluddepeHnmanbHOoe W MHTErpaibHOE WCYUCICHHS
"Brlciiass mMaremarnka. M30paHHble pas3jenbl Beiciueld marematuku', "®Pusumka. MosekyisipHas

dusuka", "Mexauunka. Teopernueckass MeXaHuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIMpYeMbIe KOMITeTeHHii Ilnanupyemble pe3yJibTaThbl
KOMIIETEeHIIUH (KOJL  HAMMCHOBAHIE) o0yueHHs

(Ko 1 HAMMEHOBAHUE)
OIIK-3. Cniocoben OIIK-3.1 [pumensier 3HaTh:
IPUMEHATH MAaTEMATHYCCKHIT armapar 1. OcHOBHBIE MOHATHS aHAIUTUYECKOM
COOTBETCTBYIOIIHN aHATHTHIECKOH reoMerpun, | T€OMETPHUH, JUHEHHON anre0Opsl,
(pusuko- JTMHEHAHOIT alreGps, niddepeHManbHOr0 U MHTETPAIbHOTO
MaTeMaTH4ECKUI 1 EpeHIHANTEHOTO 1 UCUUCIICHUS byHKIMM OJIHOM
anmapar, MeTO/bI MHTErPAIbHOTO HCUHCIeH)sT | IEPEMCHHOM, a TAKKe MX IPUIIOKCHHUS
aHau3a u YHKLMH OHOIM B Npo(ecCHOHATIbHBIX AUCHUIIIMHAX,
MOJIEJINPOBAHMUS, IIEPEMEHHOIA. MeTobpl cOopa aHanmu3za U 00paboTKU
TEOPETHYECKOTO U nH(popManuu.
DKCIEPUMEHTAIBHOTO 2. Metozp! pelieHUs MaTeMaTUYECKUX
UCCIIEIOBaHMS ITPU 3aJad [0 4YHMCIOBOTO MJIM JAPYroro
peleHnn Tpebyemoro  pesyibrarta (rpaduka,
PO eCCHOHATBHBIX (hopMyITBI U T.11.)
3a/1a4 YmMmeTh:

1. Pemarh THIIOBBIE MaTEMaTHYECKHE
3aga4du 110 aHAJIUTHYICCKOM reoMETpHHu,

JIMHEWHON anreOpsl,
G depeHIIMaTBFHOT0 U UHTErPaIbHOTO
WCUUCIICHUS byHKIIH OJTHOM
MepPEMEHHOM.

2. CaMOCTOSTETbHO MaTeMaTUYeCKH
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYYHbIE 3aJauu,

MIPOBOANUTE CTPOTHEC MATCMATHUYCCKUC




pacCyXIeHHUs.

3. IlepeBouTh MHXKEHEPHBIC 3a7audl C
ONMCATENBHOIO  sA3bIKA  HA  S3BIK
MaTeMaTHKH, IPUMEHSITD
MaTeMAaTUYECKUI amnmnapar pu
peneHnH mpoecCUOHATBLHBIX 3a/1a4.

Baanern:

1. MeTtogamu MaTeMaTH4YEeCKOT 0
OITMCAHMS THIIOBBIX 3a1a4 u
WHTEPIPETAINH MOJIy4YeHHOTO
pe3yJbTara.

2. Crocobamu HATISHOrO
rpaguIecKoro MIPEACTABICHUS
pPe3yIbTAaTOB UCCIICIOBAHMUS.

3. Hasrpixamu MIPUMEHCHUS
COBPEMEHHOTO MaTEMaTHYECKOTO
UHCTPYMEHTApUs npu periecHun

npodeCCHOHATBHBIX 331a4.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYILIEr0

(971eMEHTBI JTHHEHHOMN
anreOpsl

oOpaTHO MaTpuipl. PaHr MaTpHUIBL

Bup .
«“ HanMmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Mopyas (pa3aen)| y4eOHoii . Cemectp |O0bem, u.| banasl | UHTEepakTHB, 4.
DPaGOTHI (yueoHoO¥ paGoThI) (HanMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)
Monyns 1. Jlex 1 Martpuupl, Buabl MaTpull. JleiicTBus Haf 1 2 -
(DJIEMEHTHI TUHEHHON MarpuuaMu. Onpenenureny KBaJpaTHbIX MaTpULL.
anreOpoI Onpenenurenu BTOPOro U TPETHEro MOPSIKOB.
Moayinb 1. Cp Martpunel. Onpenenurenu. CUCTeMbl TMHEHHBIH 1 28 -
(DNeMEeHTHl JTHHEHHON anreOpandecKkux ypaBHeHUN
anreOpbI
Moaynb 1. Ip1l CrnosxeHuve, BBIMUTaHUE MaTPHIL. Y MHOKEHHUE 1 2 -
(DN1eMeHTHI INHEeHHOH MaTpuLbl Ha yucio. [Ipoussenenue MaTpuil.
anreOpbI Brruncnenue onpenenureneit 2-ro U 3-ro NopsKoB
10 OIPEJIEIECHHUIO.

Moaymns 1. IIp 2 Bo3senenne marpuiibl B cTeneHb. Beiuncienue 1 2 -
(DJIeMEHTHI TUHEHHON MaTpUYHBIX MHOTOWIEHOB. TpaHCIOHUpPOBaHME
anreOpoI MaTpHI

Mopymns 1. Jlex 2 Onpenenuteny n-ro NOpsaKa U KX CBOMCTBA. 1 2 -
(D7IeMEHTHI INHEHHOH MUHOPSHI ¥ UX aNredpandeckre TOTOTHEHHS.
anreOpbI

Mopymns 1. Hp 3 Brruncnenue onpenenureneil KBaapaTHbIX MaTpPHIL 1 2 -
(DNeMEeHTHI TMHEHHON B Pa3JI0kKEHUH 1O CTPOKE (CTONOIY).
anreOpoI

Mopynsb 1. Hp 4 Brruncnenue onpenenureneit ¢ UCMOJIb30BAHUEM 1 2 -
(DNEeMEHTHI JIMHEHHOM CBOWMCTB.
anreOpoI

Mopymns 1. Jlex 3 Oo6partnas matpuna. Crioco0bl HAXOXKICHUS 1 2 -




®opMbl TEKYLIEr0

Bun N
«“ HanMmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Mopyas (pa3aen)| y4eOHoii . Cemectp |O0bem, 4., banasl | UHTEpakTHB, 4.
DPaGOTHI (yueoHoO¥ paGoThI) (HanMeHOBaHMe
OLIEHOYHOI0 CPeACTBA)

Mognyns 1. IIp 5 1 2 -
ONEMEHTBI THHEHHOM BhIYHCIIEHHE 06PATHOM MATPHIIEL.
anreOpoI

Monynsl. Ip 6 1 2 -
DeMeHThI JIMHEHHOU HaXO)KHeHI/Ie paHra MaTpul pa3jJIniHbIMH
anre6p]ﬂ METOAaMU.

Monynsl. Jlek 4 CucteMbl TUHEHHBIX anreOpanyecKux ypaBHEHHMA 1 2 -
(DIIeMEeHTBI TUHEHHOMN (CJIAY): oCHOBHEIC TTOHATHUS H OTIPEICICHUS.
anreOpoI

Monynsl. Hp 7 . . 1 2 -
DreMeHTHI JTHHEHHOM Pemmenne cucteM n THHEHHBIX ypaBHEHUH ¢ N
anreGpbI HEU3BECTHBIMHU.

Monynsl. IIp 8 1 2 -
DIeMEHTHI THHEHHOM Pemenme CJIAY metomom Iaycca.
anreOpbI

Mopymns 1. Jlex 5 CucteMbl TUHEHHBIX OJHOPOIHBIX YPABHEHHIA. 1 2 -
(DNeMEeHTHI TUHEHHON HccaenoBanmne CJIAY.
anreOpbI

Monyns 1. Ip 9 1 2 -
DJ1eMeHTHhI JIMHEHHON Hccnenoanue CJIAY. OHpe}leHeHI/Ie
anre6pol (hyHIaMEeHTaNbHON CHCTEMBI PEIICHHMN.

Mopymns 1. Hp 10 1 2 20 - Kontponpnas padora 1 mo
(DJIeMEeHTBI TUHEHHOM KonrposnbHas pabora Ne 1 «DnemeHTbl IMHEHHOM reme " DJIEMEHTHI JIMHEHHOM
anreOpsl anre0pen» IIreOps!’

Mopyns 2. Jlex 6 BekTopbl: OCHOBHBIE MOHSTHUS U ONIPEIEICHHUS. 1 2 -

(J71eMEHTHI BEKTOPHOI
anreOpoI

JIuneiinble onepanuu Haj BekTopaMu. IIpoexnus
BEKTOpa Ha OCh, €€ cBoMCTBA. IIpAMoyronsHele
KOONTTUHATEI REKTONOR HA TITOCKOCTA U R




®opMbl TEKYLIEr0

Bup .
«“ HanMmeHoBaHHe TeM 3aHATHH KOHTPOJIA
Mopyas (pa3aen)| y4eOHoii . Cemectp |O0bem, 4., banasl | UHTEpakTHB, 4.
A60TEI (yueoHoO¥ paGoThI) (HanMeHOBaHMe
p OLIEHOYHOI0 CPeACTBA)
Monyns 2. Ip 11 1 2 -
ONIEMEHTBI BEKTOPHOH 3aaun Ha POCTEHIIHE AeHCTBHSA HaJl BEKTOPAMIL
anreOpsI
Moznyn 2. J(Hp 12 JlvHeliHas 3aBUCMMOCTE BEKTOPOB HA TNIOCKOCTH 1 2 -
OVIEMEHTBI BEKTOPHOH U B TIPOCTpaHCTBE. PasnoxeHne BekTopa Mo 6asucy
aireGpe! HAa TTOCKOCTH.
Moayis 2. Jlex 7 1 2 -
DJeMeHTHI BEKTOPHOT CKanspHOe, BEKTOPHOE M CMENIAHHOE
Anre6pbl MPOU3BEIEHHE BEKTOPOB.
Monyns 2. _(Mp 13 BblunciieHHe CKANAPHOTro MPOM3BeIeHUs 1 2 -
OTEMEHTBI BEKTOPHOH BexTopoB. Ero coiictsa. Hanpasnsiomue
anredpe! KOCHHYCBI BEKTOPA.
Mopnyis 2. Ip 14 1 2 -
DileMeHTEI BEKTOPHOI 3a1aun Ha BEKTOPHOE M CMENIAHHOE
asreGpbl MPOU3BEIEHHE BEKTOPOB.
Monys 2. . Jlex 8 [ToHsTHE N-MEPHOTO BEKTOPA ¥ BEKTOPHOTO 1 2 -
DNIEMEHTBI BEKTOPHOH npocTpaHcTBa. Pa3MepHOCTb U 6a3UC BEKTOPHOTO
AIreOpEI pocTpaHcTBa. EBKINIOBO MPOCTPAHCTBO.
Monyns 2. Ip 15 1 2 -
DileMeHTHI BEKTOPHOI TpeobpazoBanue KOOPAMHAT BEKTOPA PU
anreGpbI nepexojie K HoBoMy Oasucy.
Mognynsb 2. Ip 16 1 2 -
JIIeMEHTbI BEKTOPHOI CoOCTBeHHbIEC 3HAUCHUS U COOCTBEHHBIE
anre6pb! BEKTOPbI MaTPHIIBI JINHEHHOTO ITPeoOpa3oBaHHUs.
Mogynsb 2. JIek 9 KommnexkcHsie uncna. Anredbpandeckas popma 1 2 -

(D51eMEHTBl BEKTOPHOMI
anreOpsl

KOMILIEKCHOr O uncina. ['eomerpuyeckas
MHTEPIPETALMS KOMIUIEKCHBIX YUCEIL.
Tpuronomerpuueckas popMa KOMIIIIEKCHOTO
yucna. Onepanuy HaJl KOMITIEKCHBIMH YHCJIAMH B




®opMbl TEKYLIEr0

reoMeTpus Ha
moockocTu U R

33,&21‘11/[ Ha KPUBBLIC BTOPOT'O NOPAAKA.

Bup .
o HanmenoBanue TeM 3aHATHH KOHTPOJIA
Mopyas (pa3aen)| y4eOHoii . Cemectp |O0bem, 4., banasl | UHTEpakTHB, 4.
A60TEI (yueoHoO¥ paGoThI) (HanMeHOBaHMe
p OLIEHOYHOI0 CPeACTBA)
Monyis 2. Ip 17 1 2 -
DIIeMEHTBI BEKTOPHOM 3amaur Ha KOMIUIEKCHBIE YUCTA.
anreOpoI
Mopymns 2. Hp 18 1 2 20 - KonTponbHas padota 2 1o
(JJIEeMEHTBI BEKTOPHOM Kontpomsras pabota Ne 2 «3meMeHTEI reme "DIIeMEHTHI BEKTOPHOM
anre6psI BEKTOPHOH anreOpbI». anreGpbI"
Mopymns 2. OCHOBHBIE TIOHATHSI BEKTOPHOI anreOpsl. basuc. 1 27,75 -
(DIEMEHTBI BEKTOPHOH |y [epexox ot omHOTO 6a3mca K Apyromy. CkanspHoe,
anreOpsI BEKTOPHOE, CMEIIIaHHOE TIPOU3BEICHNS BEKTOPOB.
LV nssrronvenyryyn yyvanT o
Moy 3 Jlex 10 IIpsimoyronbHast ¥ NOJIPHASL CHCTEMBI 1 2 -
AHaTUTHYECKast
KOOpJHMHAT Ha TIocKocTH. CBs3b KOOPANHAT.
reoMeTpusl Ha I o
pocTeiiinue 3a1a4n Ha IocKocTH. [Ipsimast TuHus
[UIOCKOCTH U B
Ha IUI0OCKOCTH. B3aumHoe pacnonoxenue aByx
[POCTPAHCTBE MIPSIMBIX HA TUIOCKOCTH.
Mopyns 3 Hp 19 1 2 15 - Komnoksuym no monyisam Ne
/AHaIUTHIECKR KosnokBuyMm 1o monyssim Ne 1-2. 1-2.
reoMeTpusl Ha
INITOCKOCTIA A R
Monyns 3 Ip 20 1 2 -
AHaTUTHICCKAS 3ajaun Ha OPAMYIO JIMHHUIO HA IIOCKOCTH.
reoMeTpusl Ha
IMOIOCKOCTIA A R
Monyss 3 Jlex 11 1 2 -
AHATHTHYECKAS KpuBbie BTOpOro nopsiaika: OKpy»KHOCTb,
reoMeTpusl Ha
9JUIMIC, Tapaboa, runepooa.
[IOCKOCTH U B
IDOCTDAHCTRE
Monyns 3 Ip 21 1 2 -
IAHaNUTUYECKAs




®opMbl TEKYLIEr0

Bun N
“ HaumenoBanue TeM 3aHATHI KOHTPOJIA
Mopnyas (pa3nen)| yueOHoi . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
A60TEI (yueoHoO¥ paGoThI) (HaUMeHOBaHHUe
p OLIEHOYHOI0 CPeACTBA)

Mozmyss 3 Ip 22 1 2 -
A HATHTHYCCKAS ITonsipuas cucrema koopauHat. [loctpoenue
reomMeTpus Ha KPUBBIX B HOH}IpHOﬁ CHUCTEME.
MITIOCKOCTH U R

Monyss 3 Jlex 12 Ksanpatuunbie Gpopmbl. [IpuBeeHrne MATPUILIBI 1 2 -
/AHATHTHIECKAs KBaJpaTH4HOM (POPMBI K IUArOHAJILHOMY BHLY.
[COMETPHA Ha OO1ee ypaBHEeHME KPHBOI BTOPOTO MOPSIKA.

Monyas 3 Ip 23 1 2 -
AHATHTIIECKAS 3agaun Ha KBaJApaTUIHEIE (QOPMEL
reOMETpHS Ha

Monyab 3 IIp 24 [TpuBeeHre OOLIErO ypaBHEHHS KPUBOIA 1 2 -
AHaTUTHICCKAS BTOPOTO MOPS/IKA K KAHOHMYECKOMY BULY.
[eomMeTpus Ha IIpeo6pa3oBaHne KOOPAUHAT.
INIOOCKOACTIA A R

Monyas 3 Jlek 13 1 2 -
AHaTUTHYECKAS
coMETOHS Ha InocKoCTh B IIPOCTpaHcTBE. B3aummuoe

P PAacIOI0KEHHE ILIOCKOCTEH.

IIIOCKOCTH U B
HPOCTPAHCTBE

Mogmyns 3 Ip 25 1 2 -
AHaTUTHYECKAS
reoMeTpHs Ha 3a1a4M Ha IIOCKOCTh B IIPOCTPAHCTBE.
[JI0OCKOCTH U B
OPOCTPAHCTBE

Monyns 3 Ip 26 1 2 -
AHAIHTHECCKAA 3ajauy Ha B3aUMHOE PaCIIOJIOKEHHIE
FCOMCTPHA Ha IUIOCKOCTEH B IPOCTPAHCTBE.
IIIOCKOCTH U B
OPOCTPAHCTBE

Monys 3 Jlex 14 IIpsmast TMHKS B IPOCTPaHCTBE. B3anMHuoe 1 2 -
AHaTUTHYECKAS

reoMeTpusl Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

PpacIioo)KeHHe MPSIMBIX B IPOCTPAHCTBE.
B3anmHoe pacrosioxxeHue npsiMoi U IIIOCKOCTH B
MIPOCTPAHCTBE.




Mopyas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHI
(yuedHoli padoThI)

Cemectp

Oo0beMm, 4.

Banasl

HNHuTepakrus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HaMmMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Mopynsb 3
IAHATTUTHYICCKAS
reoMeTpHs Ha
[JIOCKOCTH U B
[IPOCTPAHCTBE

TIp 27

3agaun Ha IPSAMYIO B IPOCTPAHCTBE.

Monyns 3
IAHATUTAYECKAS
reoMeTpHsl Ha
IIOCKOCTH U B
IIPOCTPAHCTBE

IIp 28

3aja4un Ha B3aUMHOE PACIIONI0KEHHE MPSIMbIX H
IUTOCKOCTEH B MIPOCTPAHCTBE.

Mopyns 3
IAHaIUTHYECKaS
reoMeTpHsl Ha
TUIOCKOCTH U B

DOCTDAHCTBE

Jlek 15

[ToBepxHOCTH BTOPOTO MOPSIIKA.

Moayns 3
IAHaTUTHYECKAS
reoMEeTpHs Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

Ip 29

ITocTpoeHne MOBEPXHOCTEH BTOPOTO MOPSIIKA
10 MX KAHOHUYECKHM YPaBHEHHUSIM.

Mopyns 3
IAHaTUTHYECKAS
reoMEeTpHs Ha
[JIOCKOCTH U B
IIPOCTPAHCTBE

ITp 30

KontponbsHas pabora Ne3 mo teme
" AHaNUTHYECKAsl TEOMETPHS Ha IUIOCKOCTH U B
npocrpaHcTae”

20

Kontponpnas padora Ne3 mo
TeMe "AHanuTudeckas
reoMeTpHsl Ha TUIOCKOCTH U B
npocTpaHcTae"

Monyns 3
IAHaTUTHYECKAS
reoMeTpust Ha
IIOCKOCTH U B
MPOCTPAHCTBE

JIek 16

OO1iee ypaBHEHHE IOBEPXHOCTH BTOPOTO MOPSIIKA.

BLIpO)KﬂCHHLIC MOBEPXHOCTU BTOPOT'O MOPAAKA

Mopynsb 3
IAHaTUTHYECKAS
reoMeTpust Ha
IUIOCKOCTH U B
[IPOCTPAHCTBE

Ip 31

Komnoxsuym no moaysto Ne 3 o teme
" AHaUTHYECKAsl TEOMETPUS Ha IUIOCKOCTH U B
IpocTpaHcTBe"

15

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




®opMbl TEKYLIEr0

Cxema pacyeTra UTOroBOro 6ajjia
(Cymma GamnoB mo BceM y4eOHBIM MEPONPHUSATHSM, NMPEITyCMOTPEHHBIM B Kypce + pe3ylbTaThl MTOTOBOIO TECTHPOBAaHUS + Oayuibl 3a

MOCENIaeMOCTh ), pa3aenéHHas Ha 2. K momydueHHOMY pe3yabTaTy npuOaBIIsiOTCS OOHYCHBIE OaslThlI.

Bua .
“ HaumenoBanue TeM 3aHATHI KOHTPOJIA
Mopnyas (pa3nen)| yueOHoi . Cemectp |O0beMm, 4., Bbaanbl | UHTEpakTHB, 4.
DPaGOTHI (yueoHoO¥ paGoThI) (HaUMeHOBaHHUe
OLIEHOYHOI0 CPeACTBA)
Mopyns 3 Hp 32 Hrorosoe noropeHue 1 2
IAHaNUTHYECKas
reoMeTpusl Ha
[JIOCKOCTH U B
IPOCTPAHCTBE
Monyas 3 1 28 -

AHaTUTHYECKast IIpsimas Ha nnockoctu. IInockocTs u npsMas B
reOMETPHsI Ha Cam npocTpaHcTBe. KpuBbie BTOPOro mopsiaka.
[IOCKOCTH U B IToBepXHOCTH BTOPOTO MOPSIKA
IPOCTPAHCTBE

ITemy BricTaBienue 6aJ10B 3a MoCenaeMocThb 1 0 10

Tect Utorosoe tectupoBanue uepe3 LT 1 2 100 - TectupoBanue

T1A [IpomexyTounas aTTectanus (3a4€T MO 1 0,25 -

HaKOMUTEJIEHOMY PEHTHHTY)
bb BonycHple Oamsl (3a ydacTue B 20
KOH(EpEeHIMSIX, OTUMITHAIAX )
Hroro: 180 120




5. Ob6pa3oBaTesibHbIE TEXHOJIOTHH

B nmucnumummae "Beicmias MaTemaTtwka. JJEMEHTHI BBICHIEH anreOpbl W TEeOMETpPHH'
HCIIOB3YIOTCS

TEXHOJOTHSI MOAYJIBHOTO M OJOYHO-MOIYJIBLHOTO OOy4deHus (colepikaHue Yy4eOHOTo
Marepuana XECTKO CTPYKTYPUPOBAHO B IEISAX €ro MaKCHMAJIbHOTO YCBOCHHUS, COIPOBOXKIACTCS
00s13aTeTbHBIMH OJIOKaMU YIIPAXKHEHUW U KOHTPOJIsA);

TEXHOJIOTHSI Pa3BHBAIOMICT0 00ydeHus (MPOBEACHHE JIEKIHM, IPAKTHUYECKUX 3aHATHH,
KOHTPOJIbHBIX padoT, 3auéTa);

TexHOJIOTHs ¢ dEepEeHITMPOBAHHOTO 00yUeHHUs (TIPeAararoTCs 3aJlaHus Pa3IudHOrO YPOBHS
CJIIO’)KHOCTH);

MH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU (TIPUMEHEHUE Y4YEOHBIX 3JICKTPOHHBIX
W31aHuM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXcs).

6. MeToauueckue YKa3aHus 10 OCBOCHHUIO JTUCHHUIIINHBI

OCHOBY TEOpETHYECKOro OOy4YeHHS CTYJEHTOB COCTAaBJISIOT JIEKIMH, B XOJ€ KOTOpOM
IIperoiaBaTellb U3jaaraeT OCHOBHbIE, HAaM0OJIee CI0KHBIE IIOHATHUS TEMBI, a TAKXKE CBSI3aHHbIE C HEH
TEOPETHYECKHE M MPAKTUYECKHE MPOOIeMbl, TaéT PEKOMEHAAUNHU JUIS NPAKTUYECKOTO 3aHATHUS U
yKa3aHUsl JUIs BBIOJIHEHHSI CAMOCTOSATEIbHOM paboThI.

B xoxe neKUMOHHBIX 3aHATHHA OO0yYaromEeMycsi HEOOXOJMMO BECTH KOHCIEKTHPOBAHHE
yuyeOHOro Matepuana, oOpaias BHUMaHHEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHUE
M3ydaeMOl AMCUMIUIMHBI "Bpicmias mareMaTwka. DJEMEHTHl BBICHICH anreOpbl W reoMeTpun’.
XKenatenpHo oOcCTaBIATE B pabOYMX KOHCIEKTaX IO, HAa KOTOPBIX JieNaTh IOMETKH,
MOIYEPKUBAIOLINE 0COOYIO BAXKHOCTh TEX WJIM UHBIX TEOPETHUUECKUX MOJTOKEHHIH.

CamocrosTenbHas paboTa CTYACHTOB SIBISETCS Ba)KHBIM BHJIOM Y4YeOHOH AEATENbHOCTH.
CaMmocrosiTenbHasi paboTa BBINOJNHSETCS BO BHEAYAUTOPHOE BpeMsl MO 3aJaHUI0 U TpU
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 MOCBAILIEHBl M3YUYEHUIO Hanbosiee Ba)KHBIX U CJIOXKHBIX TeM Y4eOHOM
JUCLIUIUIMHBI U CIIYKAT Ul 3aKPEIIEHUS] U3yYEHHOI0 MaTepHaia.

BaxHpIM KpuUTEpHEM YCBOEHUS! TEOPUH SIBISETCS YMEHHUE pelaTh 3aJaud Ha MPOUIEeHHBIN
matepuan. Ilpu pemeHun 3agady HYKHO OOOCHOBAaTh KaXKABIM ATall peleHHs, HCXOId U3
TEOPETUYECKUX IMOJOKEHUM U3ydaeMoro Kypca. Eciii cTyAeHT BUAUT HECKOJIBKO MyTEH pEIIeHUs,
TO OH JOJDKEH CPaBHUTh MX M BbIOpaTh caMblil pallMOHaNbHBIA. PemieHue 3agady ¥ MpUMEpOB
clieqyeT u3Jaratb MoApoOHO, BBIYMCIEHHUS pacmojiaraTb B CTPOIOM  MOPSJIKE, OTHENss
BCIIOMOTATeNIbHbIE BEIYMCIICHHS OT OCHOBHBIX. [10Ty4eHHBIN OTBET ClleyeT MPOBEPSTH CIIOCOOaMH,
BBITEKAIONIMMU W3 CYIIECTBA JAHHOW 3ajaud. PelnieHwe 3amad Onpenes€éHHOro THMa HYXHO
MIPOAOIKATh IO IpUOOpeTEeHHs TBEPIBIX HABBIKOB B PELLICHUH.

[To 3aBepiieHHI0 M3yYye€HUS MOAYINS TMperoAaBaTellb MPOBOJUT KOHTPOJBHYIO paboTy ¢
LIEJIbIO TIPOBEPKU U OIIEHKH 3HAHWWA M YMEHMH CTYJIEHTOB. 3a/laHusl KOHTPOJIbHOU pabOThI JOIKHBI
OBITH BBINIOJHEHBI AKKYpPaTHO, MOCJIEI0BATEIbHO, OOOCHOBAaHUE PELIEHUS U OTBET 00s3aTeNbHbI B
Kaxa0M 3anaHud. [Ipy BBINOJHEHUH KOHTPOJBHBIX pabOT HE JOMYCKaeTcs HCHOJIb30BAHUE
MOOMJIBHBIX YCTPOWCTB U Ta/IKETOB.

KomnokBuym — 310 (hopma mpoBeneHHs] y4eOHOTO 3aHATHUS, HAalpaBlIeHHAs Ha MPOBEPKY U
OLICHMBAHME TEKYILErO0 YpPOBHS 3HAaHUU CTYACHTOB. KOJUIOKBHUYM INpPOBOOUTCS B NHCBMEHHON
dbopme 2 paza B cemecTp.



IIpy 1OATOTOBKE K MTOIOBOMY TECTHUPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4UTh
KOHCIIEKTbl JICKUUMM W PEKOMEHJOBAaHHYK) OCHOBHYIO U JIONOJHUTEIBHYIO JIUTEpPATypy,
IIPOCMOTPETh PELICHUS OCHOBHBIX 3aJa4, PEIIEHHBIX CaMOCTOATEIBHO M Ha IPAKTHYECKUX
3aHATUSAX, 4 TAKXKE COCTABUTh IMCbMEHHBIC OTBETHI Ha BCE BOIIPOCHI, BBIHECEHHBIEC HA 3aU€T.



7. OuneHo4YHbIe CPpeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemecrp Koxa koHTpO/IMpyemMoii KOoMIIeTeH UM HaumeHoBanue
(11 ee yacTu) OLIEHOYHOI0 CpPe/ICTBA
KontponbHas padota 1 o reme
1 OIIK-3.1 " . . g
DJIeMEHTHI JIMHEHHOHN anreOpsl
1 OIIK-3.1 KontposnbHas padoTa 2 1o Teme
"JeMeHThI BEKTOPHOU aJIreOphl”
OIIK-3.1 KoHntposbnas padora 3 o teme "
1 AHanUTUYECKasi TeOMETPHS Ha TIOCKOCTH
U B IIPOCTPAHCTBE "
OIIK-3.1 KonnokBuym 1 o temam "DiieMeHTHI
1 JUHEHHOH anreOpsl” U " DIeMeHThI
BEKTOPHOM anreOpsl’
OIIK-3.1 KomnokBuym 2 no teme "AHanuTuueckas
1 TeOMETpHsI Ha TUNIOCKOCTH U B
MIPOCTPAHCTBE»
1 OIIK-3.1 Bomnpocs! k 3auéty NeNe 1-60
1 OIlK-3.1 Urorosoe Tectupoanue uepes [T

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

7.2.1. KourpoJuabHuasi padora 1 mo teme "Dj1eMeHThI JUHEHHOH aJreopon’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunossle NpuMepsbl 3aJaHUH

Bapmuanr 1
1 21 2 10
1. Haiitu npoussenenue marpuy ABu BA,ecrm A=|3 4 0|;B=-3 0 1
0 21 1 20
1 0 2 -3
2. BerancnauTe onpeenuTenb 4213 .
5 2 3 O
6 0 3 7

3. Pemuth cucremMy MeTonoM Kpamepa
2X1—-X2—-6X3=-1
X1-2X2-4X3=5
X1- Xo+2X3=-8
4, Pemuts CUCTCMY CPECACTBAMU MATPUIHOT'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. PaBHO)KI/ITB FeOMeTpI/I"ICCKI/I M QHAJIMTHYCCKH BCKTOP d IIO BEKTOpam b n C cClin 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)(a-b, a);4) 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. lansl KoopauHaTh! BepiuuH mupamMuael A (A, A3A,  A(1,-1,0); A,(4,5,-2); As(-

1,3,0); As(6, 1,5). Tpebyetcs cpencTBaMu BEeKTOPHOH anreOpsl HAUTH:
— yron Mexnay peopamu A 1A, n A Ay,
— miomazas rpaHd A (A H A 3,

— 00BeM UpaMHUJIBI.

Bapmuanr 3.

1. Pa3noxuth reomeTpudecku U aHanmutuaecku Bektop C mo BekTopam a m b, ecim a =2

i b=i-2j; 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. Pa3noXuTh reOMETPUIECKH U aHATUTHYECKH BEKTOD C 1o BEKTOpaM amu B, ecn a=4
i b=2i43]; c=4i+2 ],
2. JlaHbI BEKTOPBI 6_12{2, -3, 1} Z_):{-2, 6, 3}. Haiitu: 1) (c_l, B), 2) ‘5‘ ;

3)(a+b,2a-b);4) np;(a+b);5) b"-oprb.
3. JIaHBI BEKTOPHI 2123;1-5£; 522;7+5,rz[e ‘%‘:2;‘7_1‘:1; (;1, 7_1)2%
Haiiri: 1) (a, b); 2) \5\;3)(2#[3 ,2a-b); 4) np;(a+b);

4. Haiftu muionaap mapasuiesiorpaMMa, TOCTPOEHHOTO Ha BEKTOpax
A

a=3msn b=2men e =2 =t (| ="
5. lansl koopauHATH! BepuinH mupamuasl A 1A, A3A, A (3B, -5 2); A,(4,51); As(-3,
0, -4); A4 (-4, 5, -6). Tpebyercs cpencTBaMu BEKTOPHOU anreOpbl HAUTH:
-yron mexny peopamu A 1A, n A Ay,
—futomans rpaHud A A ) A 35

TIPOCKIOUIO BEKTOPA Al A3 Ha Al A4

-00BbEM TUPAMUJIBI.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHUS
KonTponbHast pabora 2 BBINOJNHAETCS CTyJE€HTaAaMH Ha MpaKkTUYecKoM 3aHsATHM 18, Ha
BBINOJIHEHUE PaObOThl OTBOAUTCA 2 yaca. [Ipy BHIMOIHEHUH KOHTPOJIBHOM pabOThl CTYIEHTH MOTYT
M0JIb30BAaThCd OyMa)KHBIMM HOCUTENIIMU HMH(OpMauuu (KOHCHEKTaMHU JIEKIUH U MPaKTUYECKUX
3aHATHH, CHPAaBOYHBIMH MaTepUalaMu, Y4eOHHKaMM, Y4eOHO-METOAMYECKUMH IOCOOUSMHU).
3anperieHo nojab30BaThCs MOOMIBHBIMU YCTPONCTBAMU U Ta)KETaMu.

Kpurepun oneHku:
KonTponpHast paboTa COASpX UT 5 3a7aHuii, KaKI0€ 3aJaHie OlleHUBaeTCs B 4 OaIoB.
— 4 Ganna BBICTaBISIETCS CTY/ACHTY, €CJIM PEIICHO BEPHO BCE 3aJaHME;



— 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)

Tunosble NpuMepbI 3a1aHUIH

Bapwuanr 1.
X—2 y-2 z+1
-1 -1

1.Haiitu yron mMexy npsmoi U IJIOCKOCTBIO

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

2.JlaHbl KOOPAMHATHI CEPEIUH CTOPOH TpeyroibHuka Mi(-3,5), M2(2,2), M3(1,-4). Hamucars
YpaBHEHUE CTOPOHBI, MPOXOASIICH yepes3 T. M1.

3.IlocTpouTts KpUBYIO

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

4.TTocTpOUTh MOBEPXHOCTH:

a)4y*-z2=0;

0)y2—z2=4x>

5. Haiiti nentp u paanyc cepsl U OCTPOUTH €€.
X%+ y? +72 - 3x 45y -4z = 0.

Bapmuanr 2.

x-1 y+1 z-1

1. HaiiTi TouKy nepecedeHus: npsaMoi 1 0 1

1 IJIOCKOCTH

3x-2y—-4z-8=0

2. Jlanel 2 cMexHbIE BepHIMHBEI mpsiMoyroibHuKa A(-3, 7) u B(5,1) Hamucare ypaBHeHme
CTOPOH, IPOXOJSIINX Yepe3 BEPIIUHY A.

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

4. ITocTpouTh MOBEPXHOCTH:

a)x—22=9y% 0)x*+4x+y=0.

5. Haiitu ieHTp u paauyc chepbl 1 TOCTPOUTH €.
X*+y?+2° —x+3y+2=0

Bapwuanr 3.



1. CocraBuTh ypaBHCHHME IUIOCKOCTH, NpOXOAAIleld depe3 Touky M(2,-2,-3)

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

MEPIEeHIUKYJISAPHO MPSMOM

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 OCTPOUTH €.
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 OTBOIUTCS 2 yaca. [Ipy BBIMOTHEHUH KOHTPOJIBHOW pabOThI CTYE€HTHI MOT'YT
MOJIb30BaThCsl OYMaKHBIMH HOCUTENISIMH HMH(OpMauu (KOHCIEKTaMHU JIEKIUH M TMPaKTHYECKUX
3aHSATUNA, CHOPAaBOYHBIMU MaTepuaiaMu, YydyeOHHKaMHu, Y4eOHO-METOAMYECKUMU IOCOOHUSIMHU).
3anpenieHo MoJib30BaThCsl MOOWJIBHBIMU YCTpoWcTBaMM U rajpkeramu. KoHTponbHas 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 BBICTaBJISIETCS 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 MTOAXO/IBI K PELICHUIO, HO 33J]aHHE HE BBIMOJIHEHO;

— 0 Ga/utoB — eciM CTYJICHT HE BBIMOJHWI 3aaHue (XOJ PEIICHHS HEBEPHBIN) U000 HE
MPUCTYTAN K €r0 BHIIIOJHEHHUIO.

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

BEKTOPHOM ajreopsnt"

Bonpockl K KOJIJIOKBUYMY

1. TloHsATue MaTpULlbl, IIEMEHTHI MaTpULlbl. Buabl MaTpuil.

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 creneHs. [IpuBectu npumep. TpancrnonupoBanue Matpuiisl. CBoicTBa
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 omnpeaenuTeneu.

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

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

10. DnemenTapHbIie mpeoOpa3oBanus Marpull. CBOMCTBa 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. Omnpenenenne 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 OTHOPOJAHBIX 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 3aBUCMOCTb BEKTOPOB Ha TIOCKOCTH.

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. CxanspHOe TIpou3BeieHIe BeKTOPOB. PU3NUECKUN CMBICI CKAJIIPHOTO TIPOU3BEICHHUS.
CsoiicTBa.

29. CxansipHO€ NMPOM3BEICHHE BEKTOPOB B KOOPAMHATHOU (popMe.

30. Hanmpapnsitoriiue KOCHHYCBI BEKTOPA.

31.Omnpepenenre BEKTOPHOTO Mpou3BeeHus. CBONHCTBAa BEKTOPHOTO MTPOU3BEICHUS.

32. ®u3nYecKHil CMBICII BEKTOPHOTO TIPOU3BEICHUSI.

w
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33.BekTopHOE Mpon3BeIcHIUE BEKTOPOB B KOOPIMHATHOU (hopme.

34.OrmpenieneHue CMENIaHHOTO TTpou3BeicHUs. CBOWMCTBA CMEIIAHHOTO MTPOU3BEICHUSI.

35. Dopmyria BEIYHUCICHUS CMEIIAHHOTO MPOU3BEICHHS B KOOPIUHATHOU (hopMme.

36. KoMIutekcHbIe yrcia, OCHOBHbBIE MIOHATHS U onpeseneHus. Fi300pakeHre ux Ha KOMILICKCHON
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 MU3BJICYCHUE KOPHS N-il CTETICHN U3 KOMITJICKCHOTO YHUCIIA.

KpaTkoe onucaHue H perjiaMeHT BbITIOJTHEHHUSI

KommokBuym Nel BBIMONHSIETCS CTY/IGHTAMU Ha PAKTHYECKOM 3aHATUHU 19, Ha BBIOJIHEHUE
paboTbl oTBoAMTCS 2 4Yaca. KaxkIoMmy CTyIeHTY BBIIAeTCS KapTOuyka C TpPEeMsl BONPOCAMHU U3
MepPEeyYHsl BOMPOCOB, MPUBEICHHBIX BbImIEe. [IpM HamMCcaHWU OTBETOB HAa BOMPOCHI KOJIOKBUYMa
CTYJICHTaM 3alpeliaeTcsi IMOJIb30BaThbCs OYMaKHBIMH HOCUTEIISIMH WHGpopManuu (KOHCIIEKTaMHU
JEKIUA W TPAKTHUYSCKUX 3aHATUH, CIPABOYHBIMH MarepHallaMHu, Yy4eOHHKamH, y4eOHO-
METOJIMYECKUMHU TMOCOOMSAMH). 3ampelieHo TMOJIb30BaThCS MOOWIBHBIMH — yCTPOWCTBAMU H
ramkeramu. O

Kpurepuu onenku:
buner konokBryMa coepKHT 3 BOIIPOCa, KasKAbIi BOIIPOC OIIEHUBAETCs B 5 0asUIoB.

— 5 GayuIoB BHICTABIISICTCA CTYEHTY, €CIIM OTBET Ha BOIIPOC IPUBEIEH B IOJIHOM 00bEME;

— 4 Gania BBICTABIIETCS CTYJEHTY, €CIIM OTBET Ha BOIPOC IMpuBeieH B 00bEMe oT 80 % u
BHIIIIE,

— 3 Gaia BBICTaBIISIETCS CTYEHTY, €CJIM OTBET Ha BOIPOC MpuBeaeH B 00bEMe oT 60 % 110 79
%

— 2 Gania BBICTaBIISIETCS CTYEHTY, €CIIM OTBET Ha BOIpOC MpuseaeH B 00béMe oT 40 % 10 59
%

— 1 Gan BeICTaBIIAETCS CTYJIEHTY, €CJIM OTBET Ha BOIIPOC MpHBeseH B 00béMe oT 20 % 1o 39
%

7.2.5. KonJ1okBUYM 2 10 _TeMe «AHAJTUTHYECKAs] TeoMeTpHs HAa ILIOCKOCTH M _B

IPOCTPAHCTBE»

Bonpocsl K KOJVIOKBUYMY

1. TlpsmoyroibHas cucTeMa KOOpJAUHAT Ha II0cKOCcTH. OCHOBHBIE 3a/1a4M Ha MIOCKOCTH.

2. TlonspHas cucTeMa KOOPJWHAT Ha ITOCKOCTH. CBSI3b TOJISPHOHN M MPAMOYTOJIBHOU CUCTEM
KOOPJIHHAT.

3. OcHOBHBIE 33/]Ta4M aHAJTUTUYECKON TEOMETPUHU: PACCTOSTHIE MEXTY IBYMSI TOUKAMH, ACTICHHUE
OTpe3Ka B 3aJaHHOM OTHOILICHHH.

4. Tlpsimast TUHUS Ha IJIOCKOCTHU. Y paBHEHHUE MPSIMOI Ha MJIOCKOCTH C YTIOBBIM KO3 (HULIHEHTOM

I'eomeTpuueckuii cMbICT KO PUITEHTOB.

VYpaBHeHHe MPSAMOI Ha TUIOCKOCTH B OTpe3kax. ['eomeTpruueckuit cMbici KO3 (PHUIIMEHTOB.

OO11ee ypaBHEHHE TPSMO Ha MIIOCKOCTH.

Henonnsie ypaBHEeHUs IPsMOil.

HopmanbHoe ypaBHEHUE IPSIMOi Ha INIOCKOCTH, BBIBOI.

Paccrositnue ot Touku 10 npsimoid. BeiBos.

10. BzanmHoOe pacroyio’keHHe ABYX MPSIMBIX HA MNIOCKOCTH: YTOJ MEXAY MPSMBIMHU.

11. B3auMHoe pacrnojoKeHue IByX MPsMBIX Ha IMJIOCKOCTHU: YCIOBHE MapajlIeIbHOCTH JIBYX
MIPSIMBIX.

12. B3auMHoe pacnojioKeHue IByX MPsIMBIX Ha IJIOCKOCTHU: YCIOBHE MEPIEHIUKYISIPHOCTH IBYX
MIPSIMBIX.
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13. KpuBsie BTOPOTo MOPsIIKA: OKPY>KHOCTh

14. KpuBbie BTOPOTO MOPSIIKA: IUIUIIC.

15. KpuBsie BTOpPOro nopsiika: rumnepooda.

16. KpuBble BTOporo nopsjaka: napadosa.

17. TInockocTh B MPOCTPAHCTBE: 001IIee ypaBHEHHE, B OTPE3KaX.

18. YpaBHeHUE IIIOCKOCTH, MPOXOJIAINIEH Yepe3 TP JaHHBIC TOYKH.

19. HopmaneHoe ypaBHEHHE TIOCKOCTH. ['eomeTpuueckuii cMbica koaddunuenTos. Paccrosiaue ot
TOYKH JI0 TUIOCKOCTH, BBIBO/I.

20. B3auMHOE pacrnofio’KeHUe IBYX IIOCKOCTEH B TIPOCTPAHCTBE.

21. TIpsimast B mpoCTpaHCTBE: 00IIMe, KAHOHHYECKUE, TApaMETPUIECKUE YPABHEHUS TIPSMOM.

22. B3auMHOE pacrojio’KeHUE IBYX MPSMBIX B TPOCTPAHCTBE.

23. BzanMHOE pacroyioskeHUe MPsIMOI U TUIOCKOCTH B MPOCTPAHCTBE.

24. TToBepXHOCTH BTOPOTO MOPS/IKA: AILTUIICOM I, cepa.

25. [ToBepXHOCTH BTOPOTO MOPSAKA: TUIIEPOOIOH]I.

26. IToBepXHOCTH BTOPOTO MOPSIKA: MapaboIon.

27. TToBepXHOCTH BTOPOTO MOPSIIKA: IIWIHHIP.

28. TIoBepXHOCTH BTOPOTO MOPSIKA: KOHYC.

29. BeIpOoXKJICHHBIE TOBEPXHOCTH BTOPOTO TOPSI/IKA, IPUMEPBHI.

30. [TocTpoeHune KpUBBIX BTOPOTO MOPSIKA B TOISPHON CHCTEME KOOPAMHAT.

KpaTkoe onucanue u periJiaMeHT BbINOJIHEHUS

KomnokBrym Ne2 BBINOIHAETCS CTYACHTaMU Ha IPAKTUYECKOM 3aHATHU 31, HA BBINOIHEHHUE
pabotbl oTBOAMTCS 2 4Yaca. KakIoMmy CTyOeHTY BBIIAeTCS KapTOuKa C TpPEMsl BOIPOCAMHU W3
IepeyHs BONPOCOB, NPUBEACHHBIX BbllIe. [Ipy HamucaHUM OTBETOB HA BONPOCHI KOJUIOKBUYMa
CTYJCHTaM 3allpelllaeTcsi IMOJIb30BaTbCsl OYMa)KHbIMU HOCUTENSIMM HHGpOpManuu (KOHCIEKTaMHU
JeKUUMH W TNPaKTUUYECKUX 3aHATUHM, CHOpaBOYHBIMU MaTepuanaMu, YydeOHMKamM, YydeOHOo-
METOJIMYECKUMHU  IMOCOOMSMH). 3ampelieHo IO0Jb30BaThCS MOOWIBHBIMH  yCTPOWCTBaMU H
raJKeTaMH.

Kpurtepun onenkn:
buner KonIokBHyMa COEpKHUT 3 BONIPOCA, KayKAbIH BOIIPOC OIIEHUBAETCS B 5 OaJIIOB.

— 5 6anIoB BBICTABISETCS CTYACHTY, €CIIM OTBET Ha BONPOC MPUBEEH B IOJIHOM 00BEME;

— 4 Ganna BbICTaBISETCS CTY/ACHTY, €CIM OTBET Ha BOIIPOC IpuBesieH B 00bEMe oT 80 % u
BBIIIIE;

— 3 Gansa BeICTaBJISI€TCS CTY/ACHTY, €CJIM OTBET Ha BOIIPOC MpHBeneH B 00bEMe oT 60 % 1o 79
%

— 2 Gana BICTaBJISI€TCS CTY/ICHTY, €CJIM OTBET Ha BOIPOC MpuBeneH B 00béme oT 40 % 1o 59
%

— 1 Gann BeICTaBISETCS CTYACHTY, €CJIM OTBET Ha BOIPOC MpuBeaeH B 00béMe oT 20 % 1o 39
%

— 0 GanyoB BhICTaBIsIETCS CTY/ACHTY, €CJIM OTBET Ha BOIIPOC MpHBeeH B 00bEMe Menee 19%.

7.2.6. UToroBoe TeCTHpPOBAHHE
(HauMeHoB8aHUe OYEHOUHO20 CPedCmBa)

Tunosble NpuMepsbI 3a]aHUHI

MoayJsb 1. IjaeMeHTHI JJUHEHHOH aJaredpbl
1 5

-6 10/

1. Berauciaure onpeaeinuTenb

OTtBeT:



2 3 4
2. BeruncnuTh onpeeauTeNb 45 §-
371
OrTBerT:
1 0 2 -3
4 2 1 3
3. BerauciauTe onpeaeanTenb
5 2 3 0
6 0 3 7

OtBerT:

1 3 0 1
4. Haiiure cymmy Matpuil ,_ g _q|Hp_|_1 3|

MaTpuLl. ..

3 5 6 4
1 2 3 4 5
[—1 2} _[_o _3} {1 4 {1 2} [
C=|-1 4 P=|-1 -1 T=|-12 M=|-1 2 K=
3 -1 6 5 9 9 31
1 21
5. lanamatpuna A=|2 6 2|. Tornamarpuna C=A— A" papHa...
5 4 1
1 2 3 4
0 0 -4 1 0 0 0 00
0 0 -2 0 1 0 0
4 2 0 0 0 1 0 0 0 2
1 01
6. Jama matpuma A=|0 2 0. Torna matpuna A? uMmeeT BULL. ..
1 30
1 2 3 4
2 31 2.0 1 1 0 10
0 4 0 3 4 6 0 4 0 2
1 6 1 1 0 1 1 9 0 0
2 31 1 1 2
7. JlaHbI MaTpHIIBI Az(l 4 :J, B= i , C =[5 9}. Torga cymiecTByeT NMPOU3BEICHUE

1

2
C-A-B B-A-C

A~




8. Panr maTpuia paBeH euHUIBL. Torjaa MaTpuiia MOXET UMETh BUJI..

1 2 3 4
1 2 4 2 3
1 0 01
2 4 5 6
01 1 0
1 2 7 8 9

3x+1 2
9. Panr marpunsl 4 = 1 paBeH JIBYM, €CJIM 3HaYCHUE X HE PaBHO...
X
1 2 3 4
-1 0 -2 1
1 3 -2 3
o 00 0 O
10. Haitaure panr MaTpuibl a<lo 2 4 1
00 3 5
00 0 1
OTBeT:
2cosx 1
11 . Jlnst marpuisr 4 = 0 sin HE CYyIIECTBYeT OOpaTHOM, €ClIn X PABHO ...
X
1 2 3 4
T g T .
2 4 3 6
12. JIns matpuisl A cymiecTByeT oOpaTHasi, €Clid OHA paBHA ...
1 2 3 4
1 2 1 1 2 2 1 21 1 7
31 0 0 1 1 5 g 0
1 3 0 1 0 0 2 4 2 2 3 6
R 1 2 ~ 3 A oA
13. Ecm A= 3 1) A= 4) TO perieHue mMarpuyHoro ypaBueHuss A* O = A umeer
BHUI ...
1 2 3 4
1 -1 -5 5
1 -1 -5 5
14. EnuHCcTBEHHOE pelieHre UMEET OHOPOIHASI CUCTEMA JIMHEHHBIX YPAaBHEHUH ...
1 \ 2 \ 3 \ 4




x=3v+z=0,
2x+2v+4z=10.

Jx+3y+z=0

x-3v+z=0,
2x+2y+4z=0,

Jx+3v+6z=0

x=3v+9z=0,
2x+2v—-62z=0,

Jx—y+3z=0

x-3y+2z=0,
2x+5v+4z=0,

Jx+3y+6z2=0

15. Haiitn
6Xx+5y—-2z=-4
3X+4y+2z=1
3x-9y =11

OTtBeT:

X+VY+1Z econ

X,Y,Z ABISAIOTCS

PEIICHUAMHA

MoayJb 2. JeMeHTbl BEKTOPHOI ajredpbl
1.Kakoe BBIPa’XXCHHUC 0003HayaeTcs CKaJIPHOC ITPOU3BCACHUC BGKTOpOB?

CUCTCMBI

ypaBHEHUH

1 2 3 4 5
(ap) axb jaxb] o] (a,b)
2. HaitnuTe BekTOp 46— g+ 28 , €CIIH g =(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 nniHy BekTopa a =(3,0,4).
OTBeT:
4. JlaHbI BEKTOPHI 52{2, -2, 2%}, 62{3, 0, -4}. Haiitu npg( a+ k_)))
1 2 3 4
) 2 5
4,6 — IV
1. Haiitu momane tpeyroasauka ABC ¢ Bepmunamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
1 2 3 4
5.3 V15 V3 253
6. YCTaHOBWTH, KOMIUIAHAPHBI JIH BEKTOPA c_l, Z_? E, eciu a=4i-2 }'+4 %;

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

OTtBeT:

7. Kakoli BeKTOp siBiIsieTcs CyMMoM BekTopoB AB n AP?




[EEN
N
N

- - - -

BP CA PB AC

—

8. BeIpasuth yepes equHIuHbIC BeKTopsl i 1 | BekTop AB, ecim A(1,2), B(0,-3).

Otger:
9. Haiitu BexkTOpHOE npousseneHue Bektopop a=21—j+3k, b=1i-j.
1 2 3 4 5
-3i-3j-3k —-4i-3]-3k -3i-3j+3k -3i-3j+k —4i-3j+k
10. B nmapamnenorpamme ABCD: K u M — cepeaunst cropon BC u CD, AK = g, M = B
Beipasuts Bexktop AD uepes aub.
1 2 3 4
\D=2b+2a AD =2b+2a AD=24b-2a \D=2b-24
3 3 3 3 3

11. JTaus! Tpu TOCIEOBaTENIbHBIE BepInuHbI Mapautenorpamma A(1;-2;3), B(3;2;1), C(6:4;4).

Haiitu ero uetBeptyto 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 kakux 3HadeHuMsX o u S Bexktopel a=-21+3]J+ak wu b=pF1-6]+2k

KOJUTMHEAPHBI?

1 2 3 4 5

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

13. Berauciuth 2 ?x (E— 5) Tj .

OTtBeT:

14. HaiiTi cMelIaHHOE MPOU3BEACHUE BEKTOPOB a= (2,-1,2), b =(3,0,7), C =(1,2,-3)

OTtBeT:

15. [Tnomanas TpeyrojdbHUKA BEIYUCIACTCS 11O opmyIIe. ..

1 2 3 4 5
S=ab S =[axb]| S:1|a><b| S=a
2




Moayab 3. AHAJINTHYECKAs TeOMeTPHUS Ha MJIOCKOCTH U B MPOCTPAHCTBE
IIpakTH4eckuii Tecr:

1. Paccrosinue mexay npssmbiMad 3X —4y—-10=0 u 6x—8y+5=0 paBHo ...

1 2 3 4

2,5 5 0,25 1,5

2. Touxku A(3;2) u A(— 1;6) SBJISFOTCSA KOHLIAMU OJHOTO M3 IMaMETPOB OKpYyKHOCTU. Toraa

YpaBHEHUE OKPY>KHOCTH UMEET BUT ...

1 2 3 4

L]

(=1 + (- 4F =8[ (1=2F + (8P =1 (1 (47 =8| (-1 +(r-9)' =

3. O6mee ypaBHEHHUE IIOCKOCTH, MPOXOASIIEH 4epe3 TOUKY I (— 3;4;—2) A OTCEKarolei

PaBHBIC OTPC3KHU HA KOOPAUWHATHBIX OCAX, UMCCT BU] ...

1 2 3 4
X+v+z+1=0 Jx—4v+2z=0 |3x—-4y+22+1=0| x+yv+2z-1=0
. X y+3 z-5
4. Touka nepeceyeHus: MpsIMOoi 2 = B = u miockocth X+2y—-3z+1=0 wumeer
KOOP/IUHATHI ...
1 2 3 4
(10;2;5) (0;-3;5) (8:1;5) 2;1;5)
5. OnpenenuTh BUA MOBEPXHOCTH: Y2 =67...
Otser:
2 y2 Z2
6. Ompenenuts BUJ MOBEPXHOCTH: ——+-——+—=1...
peA HHOBED 16 49 4
OtBer:

7. s npsimoit M1M» Hanmcathb o6inee ypaBaenue, ecinu Mi(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M: Haiitu ypaBHeHue cpenneit nunuu EF, napamiensnoit MiM2
eca Mo (1;1), M1(4;6), M2(-5;-1).

OTtBeT:

9. YpaBHEHHE IUIOCKOCTH, MPOXOJAIIeH Yepe3 TOYKH I l(—1;2;0),‘I 2(2;3;1) ,

1 ,(3;-1;4) umeer Bug ...

1 2 3 4

Tx—8y—13z+23=0|7Tx-2y-52-3=0 [Jx+8y—-13z-9=0| Tx -8y -13z=0




10.

MJIOCKOCTH 6X —3Yy —5Z+ 2 =0 umeer BUT ...

YpaBHeHHE MPAMOi, mpoxosmeii yepe3 Touky 1 ,(2;-3;—5) HEPIEHAMKYIAPHO K

1 2 3 4
x—-2 yt3 z+5 |x-6 y+3 z+5| x+2 y-3 z-5| xt1l y-3 =z-35
6 -3 -5 2 -3 -5 -3 -5 6 3 5
11. MuauMast 1oayoch TunepOoIIbl x* —10x—4y* -11=0 paBHa ...
1 2 3 4
3 36 6 9
D H . . [Xx=y+2z-10=0
. OarnpasBJIAAIOIIUH BEKTOP IIPAMOU 3)( N 2y 7+ 6 _ 0 HUMECT BU] ...
1 2 3 4
(-3;7:5) (3:-2:-2) (L-12) (3:-7:-1)

13. YpaBHEeHHE T€OMETPHYECKOTO MECTa TOUYEK, PABHOYIAJIEHHBIX OT JBYX IAHHBIX TOYEK

A(—1;2) u A(3;4) UMEET BUJ ...

1

2

3

4

2x4+v-5=0

X+yv-5=0

2x+yv+5=

X+v+5=0

14. Bepunaa napa0oJibl

X —2x—-2y—-13=0

HUMECT KOOPAWHATHI ...

1 2 3 4
(L-7) 7) (-17) (-1-7)
15. VpaBHeHHME IUIOCKOCTH, MPOXOASIICH dYepe3 TOUKY (0;0;2) NEPIEHINKYIISPHO
I0CKOCTSIM X—Y—2=0 u X—-2y=0 wumeer Bux ...
1 2 3 4

2x+v+z-2=0

Y¥—yv—z+2=0

x—2y—z-2=0

2x—y—-—z+2=0

KpaTlcoe OMUCAHUEC U PEIVIAMEHT BBIINIOJTHCHUA
HroroBoe tectupoBaHue MO AUCUHUIUIMHE "BbIcmias maremaTwka. DJIEMEHTbl BBICIIEH
anreOpsl ¥ TeoMeTpuH'" BBHICTABJISETCS B pacnucaHu Ha 17 Hemenme W mpoxomauT uepe3 LleHTp

TECTUPOBAHUSA

B KOMIIBIOTCPHOM KJIACCC OGH.[GFO A0CTyIa. Ha Ttect

orBogutcst 1 uac. Ilpu

BBITIOJTHEHUHM TECTa CTYIEHThl MOTYT TIOJb30BaThCS TOJBKO KaJIbKYISITOPaMH, HPU ATOM HE
JIOMTYCKAeTCsl HUCIONB30BaHUE KAKUX-TUOO CIPABOYHBIX MATEPHUATIOB, KOHCIIEKTOB JIGKIIMA H
MPAKTUYECKHUX 3aHATUN, MOOMIIBHBIX YCTPOUCTB, Fa/IKETOB.




Kpurepum oneHku:

Tect copepxxut 10 3amanmii, kaxmoe 3aganue ouenuBaercs B 10 6amos.
10 GasoB BBICTaBIISICTCS CTY/ICHTY 3a PAaBWILHBII OTBET Ha 3a/1aHHE,

0 GaiIoB BBICTABIISIETCS CTYJICHTY, €CJIM OTBET Ha 33JJaHNE HENPaBUIILHBII.

7.3. OIIeHO‘lHLIe cpeacrea AJas l'[pOMC)KyTO‘lHOﬁ aTrTreCcTalium 1m0 MToramM OCBOCHHHA

AUCHHUIIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalluu

Cemectp 1

Ne Bonpocsl k 3auery

n/n

1 Ormpezenenne MaTpUIlbl, SJIEMEHTHI MaTpullbl. Buasl Matpui

2 JleiictBust Hax MarpuiiaMu (CymMma, pasHOCTh, YMHOXXEHHE Ha uyucio). [IpuBectu
MIPUMEPBI BBIYUCIICHUS] CYMMBbI, PA3HOCTH MaTpPHII, IPOU3BEICHUS MAaTPHUILIBI HA YHUCIIO.

3 OnpeneneHne NMPOU3BEACHUS MATPUIl. Y CIOBUE BBIIOJIHEHUS MPOU3BEICHUS MaTpPHII.
[IpuBectn npumep.

4 Bo3Benenue marpuubl B crenesb. IIpuBectu nmpumep. TpaHcrnoHupoBaHME MaTpHUIBI.
CBoiicTBa ornepanuu TpaHCIOHUPOBAHMUSL.

5 JlaTe ompezaesieHHe ONPENEIUTENsT MaTPULbl BTOPOTO U TpeThero nopsiakoB. [IpaBumo
TPEYroJIbHUKOB, MTpaBuiio Cappyca BEIUUCIECHUS ONIPEACIUTENS 3-T0O TOPSIKA.

6 [IpaBuno Jlamnaca BBIYMCIEHHS ONpPENEIUTENsT MaTpullbl N-oro nopsnaka. I[Ipusenute
MpUMEpP BBIUUCIICHUS.

7 OmpezienieHne MUHOpa U alNreOpanveckoro JIOMOJIHEHHs dJeMeHTa maTpullbl. [Ipumep
BBIYMCIICHHUS.

8 CaoiicTBa onpeaenuTeien

9 Omnpenenenve oOpaTHOW MaTpHIlbl. ANTOpuT™M BbluKcieHus. HeoOxoaumoe u
JIOCTaTOYHOE YCJIOBHE CYIIIECTBOBAHUSI OOPATHOM MaTPHIIBI.

10 Onpenenenust panra Marpuibl. HaxoxaeHue paHra warpuibl € [OMOIIbIO
AJIEMEHTapHBIX peoOpa3zoBaHuii. MeTo1 OKaiMIISIOIIIX MUHOPOB.

11 [TonsiTHe TUHENHOE 3aBUCUMOCTH U HE3aBUCUMOCTH CTPOK MATPHULIBI.

12 Onpenenenne  CUCTEMbl  JIMHEWHBIX  ypaBHEeHHM. OnpeneneHue  COBMECTHOM,
HECOBMECTHOM, ONPEAEIEHHON, HEONIPEAEIEHHON CUCTEMBI.

13 OmpeneneHne HSKBUBAICHTHBIX CHCTEM. MarpuyHas 3amuch CHCTEM JIMHEHHBIX
YPaBHEHHUHU.

14 UTO Ha3BIBAIOT PEIICHUEM CHUCTEMbI JMHEHHBIX YPaBHEHUN N HEM3BECTHBIMU?

15 OnpeneneHne CUCTEMbI N JUHEMHBIX ypaBHEHUH C N HEU3BECTHBIMU. MaTpUUYHBIN
METO/ pEUIEHUsI CUCTEMBI N TUHEWHBIX YPAaBHEHUM C N HEU3BECTHBIMU.

16 VYcnoBue CyliecTBOBaHUSI €IMHCTBEHHOTO PEIICHMS CUCTEMbl JIMHEHHBIX YpPaBHEHUM.

®opmynsl Kpamepa 11 OTbICKaHUS PELLIEHUS.
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Meron [Maycca pemeHus cCUCTeM JTUHEUHBIX YpaBHEHUH.

UccnenoBanue cucteM JUHENHBIX ypaBHeHU. DopmynupoBka TeopeMbl Kponekepa —

18
Kanenu.
OpHoponHas cuctema JIMHEWHBbIX ypaBHeHMH. [Ipumep. Kakoe pemienue HazbIBaeTcst

19 TpUBUAIbHBIM. [IpM KakoM yciOoBMM OZHOpPOIHAs CHUCTEMAa HMEET HETPHUBHAIIbHBIC
peieHus?

20 Haiite onpeneneHue BekTopa. Kakue BEKTOpa Ha3bIBalOTCA  KOJUIMHEAPHBIMH,
KOMIUTaHAPHBIMU?

21 JIunHeliHble onepalMM HaJ BEKTOPAMM: CIIOKEHHE U Pa3HOCTb BEKTOPOB, YMHOXKECHHUE
BEKTOpA HA YUCIIO.
IlonsTie nMHEHHON 3aBUCHUMOCTH BEKTOpPOB. CBsA3b MEXKIY KOJUIMHEAPHOCTBIO U

22 JIMHEWHOM 3aBUCUMOCTBIO JBYX BEKTOPOB, MEXKJIYy KOMILUIAHAPHOCTBIO M JIMHEWHOH
3aBUCHUMOCTBIO TPEX BEKTOPOB.

23 basuc, pasnoxeHnue BekTopa 1o 0a3ucy, KOOpAMHATHI BEKTOpa B 3aJlaHHOM Oasuce.
OpToHOpMUPOBaHHBIH Oa3uc.

24 JIuHeliHbIE Olepaluy HaJl BEKTOpaMH B KOOPIUHATHOW (hopme: CloKeHHe U pa3HOCTh
BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO.

o5 JlexkapToBa cucTeMa KOOpAMHAT Ha INIOCKOCTH U B ITpOcTpaHcTBe. KoopauHaThl TOUKH 1
BEKTOpA B IEKAPTOBOM CUCTEME KOOPAUHAT.

26 IIpoexkuust BexkTopa Ha och. CBA3b KOOpPAMHAT BEKTOpA U €ro IPOEKLUUH Ha OCHU
JIEKAPTOBOM MPSIMOYTOJIHON CUCTEMBI KOOPAMHAT.

27 JlaiiTe ompeneseHHe CKAISIPHOTO IPOU3BEACHUS BEKTOpPOB. B 4ém 3akirodaercs
(bu3NYeCKUl CMBICI CKAJIIPHOTO MPOU3BEACHUS?

08 BelpaxkeHue CKaJasgpHOrO IPOM3BENEHHsS [BYX BEKTOPOB 4Yepe3 KOOpPIAUHATHI
IIEPEMHOKAEMBIX BEKTOPOB. llepeuncaure CBOMCTBA CKAIIPHOTO IPOU3BEACHUS.

29 BeIpaxxeHue MIMHBI BEKTOpA U YIUIa MEKY BEKTOPaMU 4e€pe3 KOOPAUHATHI BEKTOPOB.

30 Yro Takoe HampasiArOmKe KOCUHYCHI BekTopa? Kak ux HaiTu?

31 Kakas Tpolika HEKOMIUIaHAapHBIX BEKTOpPOB Ha3biBaeTcs JjeBoi? Kakas Tpoiika
HEKOMIUIAHAPHBIX BEKTOPOB HA3BIBAETCS IPABOM?

32 JlaiiTe omnpenereHUe BEKTOPHOTO IMPOM3BENEHUA JBYX BeKTOpoB. Ilepeunciure
CBOMCTBA BEKTOPHOI'O ITPOU3BEICHHUS.

33 B 4ém 3axirodaercss T€OMETPUYECKHH CMBICI BEKTOPHOIO MNpou3BencHHs? B uém
3aKIII04YaeTcs: PU3NUYECKUN CMBICT BEKTOPHOTO NMPOU3BEICHHS?

34 BelpaxxeHne BEKTOPHOIO TIPOM3BENEHHSI [JBYX BEKTOPOB 4Yepe3 KOOpPAUHATHI
IIEPEMHOKAEMBIX BEKTOPOB.

35 HaxoxeHne miomaau TpeyrojbHHKA, IUIOMIAIN MapajuieIorpaMMa U MOMEHTA CUIIBI C
IIOMOILBIO BEKTOPHOTO IIPOU3BEACHUS.

36 [aiite onpenenieHne CMEMIaHHOTO Tpou3BeaeHus. [lepeduncnuTe cBOMCTBa CMEIIAHHOTO
IIPOU3BEICHHUS.

37 BelpaxxeHue CMEIIaHHOTO IIPOM3BEIEHUsS TPEX BEKTOPOB 4Yepe3 KOOPAUHATHI
MIEPEMHOKAEMBIX BEKTOPOB.

38 B uém 3akimroyaeTcs reoMeTpUYECKU CMBICI CMEIIAHHOTO POU3BEACHUS?




Dopmynbl Ui onpeaenaeHus 00bEMOB NapajuieNenune a U TPeyroabHOW MUpaMHUIbI C

39
MIOMOIIIBIO0 CMETIAaHHOTO TIPOU3BEICHHS.

40 3anumure GOpMyJbl AT BBIPAXKEHUS YCIOBUM KOJJIMHEAPHOCTHU, OPTOTOHAIbHOCTH,
KOMILIAHAPHOCTH BEKTOPOB Y€pe3 UX KOOPIMHATHL.

a1 JlaiiTe ornpeesieHue KOMIIJIEKCHOTO YHUCIa, MO/ U apryMEeHTa KOMIUIEKCHOTO YHUCa.
Kakue 1Ba KOMIUIEKCHBIX YHCIIa Ha3bIBAIOTCS COMPSHKEHHBIMU?

42 N300pakeHre KOMILIEKCHBIX YHCENl HAa KOMIUIEKCHOW IUIOCKOCTM B BHJE TOYKH M
paanyc-BeKTopa.

43 Tpuronomerpuueckas ¢popma 3anucu KOMIIJIEKCHOTO YUCIIA.

44 [TokazarenbHas hopMa 3amucy KOMILICKCHOTO YUCIIA.

45 CymMa, pa3HOCTb, TPOW3BEIEHHE MW YAaCTHOE JBYX KOMIUIEKCHBIX 4YHCENl B
anredpandeckoi popme

16 CymMma, pa3HOCTb, NPOM3BEACHHWE M YAaCTHOE JIBYX KOMIUICKCHBIX YHCENl B
TPUTOHOMETPHUECKON (hopMe.

47 Bo3Benenue B N-10 CTENEHb KOMILIEKCHOT'O YUCIIA.

48 W3Bnedenne KOpHs N-i CTENEHU U3 KOMIUIEKCHOTO YHCIIa.

49 [lonsipHast cucremMa KOOpAMHAT Ha IUIOCKOCTH. CBSA3b MOJIIPHOM M TMPSIMOYTOJIBHOMN
CHCTEM KOOpJUHAT.

50 [TonaTne 00 ypaBHEeHUHU JHMHUAU HA TUIOCKOCTH. DOPMYIIBI UIT HAXOXKACHUS PACCTOSHUS
MEXy ABYMsSl TOUKaMHM U JIEJICHUs OTPE3Ka B 3aJaHHOM OTHOILICHUU.
Ompenenenue NMpsSMON Ha TUIOCKOCTH. YPaBHEHUS! MPSIMOM HA IMJIOCKOCTH C YIJIOBBIM

51 KO3 PHUIMEHTOM U B OTpe3Kax Ha ocsx. ['eomerpuueckuil cMbIci K03 PHUIIMEHTOB ITUX
YPAaBHEHUM.

59 OOmiee ypaBHEHHE MPSMON Ha TUIOCKOCTH. PacronoxxeHne mpsiMoil B 3aBUCIMOCTH OT
koapduuuentoB A, B, C. 'eomerpuyeckuii cmbici kodpduunentos A, B, C.

53 HopmanbHoe ypaBHeHue npsMord Ha 1uiockoctd. dopmyna i HaxoXIEHUsA
paccTosiHUSA OT TOYKH J10 MPSIMOH.

54 Paznuuneie popmMbl 3ammucu ypaBHEHHUs MIPSMON Ha TUIOCKOCTH: Yepe3 JBE TOUYKH, Yepe3
3aJJaHHYIO TOUKY MEepIEeHIUKYISPHO 3alaHHOMY BEKTODY.
Yrom Mexay ABYMs NPSIMBIMH Ha TUIOCKOCTH. DOpMYyIBI IS HaXOXKIEHHsS TaHTEeHCa

55 yria U KOCHHYcCa yryla. YCIOBHS MNapajUIeTbHOCTH M TNEPHEHIUKYISIPHOCTUH JBYX
TPSIMBIX.
Paznuunble GopMbl 3anMcH ypaBHEHHs TUIOCKOCTH: oOIlee ypaBHEHHE, B OTpe3Kax Ha

56 OCsSX, HOpPMallbHOE YypaBHeHHME. ['‘eomeTpuyeckuit cmbICT KOI(DPHUIMEHTOB H3THUX
YPaBHEHHUHU.

57 YpaBHEHHE TIOCKOCTH, MTPOXOISIIEH Yepe3 TpU JaHHBIC TOYKH, YPaBHEHHE TIOCKOCTH,
MPOXOAAIICH Yepe3 3aJaHHYI0 TOUKY MEePIEeHIUKYIISIPHO 33 JaHHOMY BEKTOPY.

58 Omnpenenenue yria MeXAy IJIOCKOCTAMH, (opMmyna Afisi HAXOXKICHHUS yriia MEXIy
TUTOCKOCTSIMH. Y CIIOBUS NapaJUIEIbHOCTH U MEPIEHINKYISIPHOCTH JIBYX TIOCKOCTEH.

59 VYpaBHeHHUs TpsSMOM B MPOCTpaHCTBE: KaHOHUYECKoe, Mapamerpuueckue. Kakyro
nH(pOpMaIUIO O IPSAMOI HECYT KOI(DPHUITMEHTHI 3TUX YPABHCHHI?

60 Yron  Mexay ~OpAMOM M IJIOCKOCTBIO.  YCIIOBUS — TApajuIeNbHOCTH U




MEPIEeHIUKYISIPHOCTH MPSIMON U TIOCKOCTH.

61

dopMyna paccTOSTHUS OT TOYKM A0 IUIOCKOCTH. HaxokieHwe TOYKM TMepeceueHus
psIMOM U TuIoCKOCTH. HaxoxkneHne Touky nepecedeHust TpEX MiIoCKOCTeH.

62

HaXO)KI[GHI/Ie pacCTodHrdg MCXKAY ABYMA MAapaAJUICIIbHBIMU U JIBYMS CKPCHIMBAOIIIUMHACA
IIPpsAMBIMHA B IIPOCTPAHCTBE.

63

OO1ee ypaBHEHUE JIMHUM BTOPOTO TOPsAKA Ha TIOCKOCTH. Kakue JMHUM ompesenser
3TO ypaBHEHHUE B 3aBUCUMOCTHU OT [1apaMeTPOB YpaBHEHUS?

64

OmnpeneneHne OKPYKHOCTH, KaHOHMYECKOE YpPAaBHEHHE OKPYKHOCTHU. YpaBHEHUE
OKPYKHOCTH CO CMEIIEHHBIM IEHTPOM.

67

Onpenenenne  smumnca.  KanoHunyeckoe — ypaBHeHue — amunca.  OCHOBHbIE
XapaKTePUCTHKU JIUIUIICA. Y paBHEHHUE AIUIUICA CO CMEIIEHHBIM [IEHTPOM.

66

Omnpenenenue runep6onsl. Kanonumueckoe ypaBHeHue runepOoibl. OCHOBHbBIE
XapaKTEPUCTUKU TUNIEPOOIIBL. Y paBHEHUE THIIEPOOIIBI CO CMEIIEHHBIM IIEHTPOM.

67

Omnpenenenue napabonbl. KaHonuueckoe ypaBHeHue mnapabonbl.  OCHOBHBIE
XapaKTePUCTHKH MapadoIbl. Y paBHEHUE MapadoiIbl CO CMEIIEHHBIM IEHTPOM.

68

[TonsipHOE ypaBHEHME 3JUIMIICA, Tapabosbl M BeTBU runep6ossl. [locrpoenue smnca,
napaboJIbl ¥ BETBU TUIIEPOOIIHI B MOJIIPHON CHCTEME KOOPAUHAT.

69

[ToBepXHOCTH BTOPOrO TMOPSIKA: OSJUIMIICOWI, OJHOIMOJOCTHBIA M JBYIOJOCTHBIN
runepOo0uibl, mapadosions, Konyc. Ix kaHoHu4YecKrue ypaBHEHUSI.

70

VYpaBHEHUs ~ IWIMHAPOB:  KPYrOBOro,  3JUIMITHYECKOr0,  TUIEpOOIMYECKOro,
apaboJInYEeCcKOro.

71

HccnegoBanue (I)OpMLI MOBEPXHOCTU BTOPOTO IMMOPAAKA METOAOM CEUYCHMH.

72

BrIpos1eHHBIE TOBEPXHOCTH BTOPOIO MOPSAAKA, IPUMEPHI

7.3.2. Kputepuu ¥ HOPpMbI OLl€eHKH

Cemectp

dopma
NpoBeJeHUs
NPOMEKYTOYHOM
arrecTauuu

Kpurepun u HOpMBbI OLIEHKH

Crynent Habpan 55 u 6onee
0aJIoB, pacCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
3auér (mo BCEM Y4E€OHBIM MEPOIPUSITHUSM,
HaKOIUTEIBHOMY «3aYTEHO» IPEJYCMOTPEHHBIM B Kypce +
peUTHHTY) pe3yabTaThl UTOTOBOTO
TeCTUpPOBaHUA + OaUIBI 32
MOCEIIAEMOCTbh ), pa3JeiéHHas Ha
2. K noiny4eHHOMY pe3yabpTary




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepun u HOpMbI OLIEHKHU

pUOaBIAIOTCS OOHYCHBIC OB

Crynent HaOpasl MeHee 55
0aJI0B, PaCCYUTAHHBIX IO
dopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOIPUSIITHSIM,
«HE 3a4TECHO» IPeIyCMOTPEHHBIM B Kypce +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3AciIEHHAS HA
2. K monyueHHOMY pe3ybTaTy
puOaBIsAOTCA OOHYCHBIE OAJUIBI.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (y4yeOHHK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b6C

1 | TyranOaes, A. A. OCHOBBI BBICIIIEH MaTEMAaTUKH : y4eO. VYuebHoe nocobue 2022 9bC
nocooue / A. A. Tyran6aeB. — CaHKT- «Jlanby
[TetepOypr [u ap.] : Jlanb, 2022. — 490 c. —
ISBN 978-5-8114-1189-4. — Tekcr :
3JIEKTPOHHBIMN.

2 | [loctaHukoB, M. M. Jluneitnas anrebpa : yueOHOe mocooue / M. Y4ebHoe mocobue 2022 9bC
M. IloctaHukoB. — 3-¢ u3a.,ucnp. — CaHKT- «JIaHb»
[TerepOypr : Jlans, 2022. — 400 c. — ISBN
978-5-8114-0890-0. — TekcrT :
AJIEKTPOHHBIN

3 | IloctHukoB, M. M. AHanuTH4ecKas TeoMeTpus : yueOHoe YuebHoe nocobue 2022 3BC
nocobue / M. M. IloctHukoB. — 3-¢ «JlaHbY»
u3 . ucnp. — Cankr-IlerepOypr : Jlans,
2022. — 416 c. — ISBN 978-5-8114-0889-
4. — Texkcr : 21eKTpoHHBIH // JIaHb :
AJIEKTPOHHO-OMOJIMOTEYHAS CHCTeMa. —
URL.: https://e.lanbook.com/book/210347
(mata obpamenust: 26.01.2023). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATENEH.

4 | Munocnes, B. b. Kypc MaremaTHK¥ I TEXHUIECKUX Y4ebHOe mocobue 2022 3BC
BBICHIMX Y4eOHBIX 3aBe/IeHHH : yueOHoe «JIanp»

noco6ue / B. b. Munocues, B. I'. 3y6xos, B.
A. JIsxoBckuit. — 2-e u3sa., uctp. — CaHKT-
[TeTepOypr : Jlanb, 2022 — Yactp 1 :
Ananutnueckas reometpus. [Ipenenst n
panpl. OyHKIMU U TPOU3BOIHbIE. JInHeHas




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
1 BekTopHas anredpa — 2022, — 544 ¢. —
ISBN 978-5-8114-1558-8.
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHUK, yueOHOE KoumnuectBo B
Neo nocoodue, yue0Ho- I'on HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJi0BOK)
n/n MEeTOAHYECKOe Mocodue, U3TAHUS oudamoreke /
NPAKTHKYM, JP.) HanmenoBanune 365C
1 | unaues B.C. Beiciias matemaruka : yueOnuk / B.C. VYyebHuk 2019 9bC
IlIumaueB. — Mocksa : UH®PA-M, 2019. «ZNANIUM.COM»
— 479 ¢. — (Bricmiee oOpa3zoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsId. - URL:
https://new.znanium.com/catalog/product/99
0716
2 | Pxesckuii C.B. Bricmas matemaruka : yueOnuk / C.B. YaeOHHuK 2018 3BC
PxeBckuil. - Mocksa : Uadpa-M ; «ZNANIUM.COM»
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHHbIi. - URL:
https://new.znanium.com/document?id=337
456
3 | HanunoB FO.M., XKypbenko | MaremaTuka : yueb. nocobue / VYuebHoe nmocobue 2019 3BC
JL.H., HuxonoBa I'.A ., F0.M. [Janunog, JI.H. Xyp6enko, «ZNANIUM.COM»
Huxonosa H.B., Hypuesa I'.A. Huxonosa, H.B. Huxonosa, C.H.
C.H.; mox pen. XKypbenko Hypuera ; mox pea. JI.H. XKyp6enxko,
JLH. , HuxkonoBoii I'.A. . I'.A. HukonoBoii. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3zoBanue:




n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yue0Ho-
MeToAnYecKoe mocooue,
NPAKTHKYM, AP.)

Tox
M3IaHUA

KoaudecTBo B
HAY4YHOH
ounoanoTeKe /
HaunmenoBanne 96C

bakanaBpuar). - TekcT : 3E€KTPOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U HHGOPMANMOHHBIX CHPABOYHBIX
cucTeM

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

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yactsax / bapnaym, 2014. Tom Yacte 1 JluneitHas anreOpa, aHaIUTHYECKass TEOMETpPHS,
KOMILJICKCHBIC YHCIIA, PA3JIOKEHUE PALMOHAIBHBIX JpOOeid, BBeIEHNE B MAaTEMAaTUYECKH aHaIN3
(2-e u3nanue, nmepepaboTaHHOE U IOMONHEHHOE). Pescum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Mmatemaruke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX TMEPEeMEHHBIX, (YHKIMHM KOMIUICKCHOTO MEPEeMEHHOro, auddepeHIaabHbe
YpaBHEHUS U TEOpHUsl BEpOATHOCTEH (2-¢ m3naHue, nepepaboTaHHOE U JOMOJHEHHOE). Peowcum
oocmyna: http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

PexkBu3uTHI 1OrOBOpa

g:l HaunmenoBanmue I1O (nara, HOMep, CPOK
aeiicTBus)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018,
CPOK JICHCTBHS — OECCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015,
AcademicEdition CPOK JIeHCTBHSI — OECCPOUHO

Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpox
AcademicEdition JICHCTBUS — OECCPOUHO

Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 or 20.07.2016,
AcademicEdition CPOK JIeHCTBHSI — OECCPOUHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI IJs OCYyIIeCTBJIEHHSA
00pa3oBaTeILHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarommxcs (HoMep ayAuTOPUH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

YueOnass ayautopuss anus  npoBedeHus | CTONB yUYEHWYECKHUE JIBYXMECTHBIE U
3aHATUN  JICKIIMOHHOTO  THMA.  YdeOHas | TPeXMECTHBIE (MOHOOGJIOKH) ,CTOJT
aymUTOpUsSl  JUISL  TIPOBEJEHUS  3aHSATHH | MpernoiaBaTelbCKUH, CTYN
CEMHHApPCKOro TUMna. Y4yeOHas ayIuTopus Ui | IPenojaBaTebCcKuil, J0CKa ayIuTOpHas
KypPCOBOTO IPOEKTHUPOBAaHMUS (BBIIOJIHEHMS | (MEIOBast)

KYPCOBBIX PaboT). YueOHas aymauTopus s
MPOBEJICHUS] TPYIIOBBIX M WHIMBUIYAIbHBIX
KOHCYNbTAIlMi. Y4eOHass ayauTopust IS



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

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTHYeCKUX U JIa0OPaATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON

pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

MIPOBEJICHUS 3aHATUNA TEKYIIEro KOHTPOJIA U

npoMexyrouHou arrecraimu. (I'-440).

VYyeOnass ayautopuss g npoBeneHus | CToibl y4EeHUYECKHE JIBYyXMECTHbBIE

3aHATHNA  JICKIIMOHHOTO  TUMa. YueOHas | (MOHOOJOKH) , CTOJN TPENoAaBaTeIbCKUN,

aymquTOpUsl Ul TPOBENCHUS  3aHATHH | CTYI MpenoaBaTesbCKHii, JIocKa

CEMUHAPCKOro TuNa. YueOHas ayJuTOPHs ISl | ayAUTOpHAas (MeoBasi)
o | KYPCOBOTO  NpPOEKTHPOBAHHS (BBITIOJIHEHUS

KYpPCOBBIX Pa0oT). YueOHas ayauTOpus IS

MIPOBEJICHUS] TPYNIOBBIX U WHIUBUAYAIbHBIX

KOHCYNbTAllMi. Y4eOHass ayauTopust IJis

MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOJIA U

npomexyrouHoi arrecramu. (I'-409).

[Tomemienue s camocTosATedbHOU paboThl | CTOIbI YUEHUYECKHE, CTY/bs
3 | crynenros (I'-401). yuennueckue, [IK ¢ BbIxomomM B ceTh

HNuTepuer

[Tomemienue [uisi caMOCTOSATENbHOM padoOThI | Kapbpl 11 JOKYMEHTAalUH,  JIOCKU

4 | CTY/CHTOB (C-401). MarHuTHbIE, CTOJbl MUCBMEHHBIE, CTOJIbI

KOMITIBIOTCPHBIC
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