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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

JuctumimHa «AHaTUTHYECKass TeOMETpHs | IJIMHelHas anrebpa» obecrieuynBaeT
npuoOpeTeHne 3HAHUI M yMEHHl B COOTBETCTBUU C TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM, COACUCTBYET (HOPMHUPOBAHHIO MHPOBO33PEHHUS M MATEMAaTHUYECKOH KYIbTYPBI,
CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO MBIINIJICHUS M TMPOCTPAHCTBEHHOTO BOOOPAKEHUS.
Lenpto mpemomaBaHusl MUCIUIUIMHBI SBJSIETCS O3HAKOMJICHHWE CIyIIaTelied C OCHOBHBIMU
MNOHATHUSIMH, 3a/ladaMHU U METOJIaMU aHAJIMTUYECKOW T€OMEeTPUU U JIMHEWHOU anreOphl, a Takxke
MOKAa3 B3aMMOCBSI3€H €€ C JPYrUMU MaTeMAaTHUYECKUMH W CHEIUAIbHBIMH JUCHUTUTHHAMH,
MPAKTUYECKUMHU MTPUIIOKEHUSIMU.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JucuumiuHa «AHaJIWTHYECKass TEOMETpUs W JIMHEWHas anredpa» OTHOCHUTCA K
00s3aTeNnbHOM YacTH 00pa30BaTENbHON IPOrpaMMBbl U BXOJUT B MOJYJIb «MaTeMaTHKay.

3HaHMSI M HaBBIKU, IOJYYEHHBIE IIPU M3YYEHHU JTOr0 Kypca, HaXOAST IIHPOKOE
NPUMEHEHHE TpU U3YYEHUU JAPYTuX ITUCIHUIUIMH, HalpuUMep Takux Kak «MaTemarnueckuit
aHanmu3», «Auddepenunansupie ypaBHeHus», «Teopus QyHKIUN KOMIUIEKCHON MEepeMEeHHON,
«BeKTOpHBII ¥ TEH30pHBIN aHAIN3Y», «MexaHukay, « MeToIbl MaTeMaTHIECKON (HU3UKI.

3. [lnanupyembie  pe3yJbTarbl O0yYeHMsl 1O JUCHMILJIMHE, COOTHECEHHbIe C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOTrPaMMbl

[Iponiecc u3yueHus: MUCIUIUTMHEI HAMIPABJICH Ha (QOPMHUPOBAHUE CIEIYIONINX 3JIEMEHTOB
koMmrieteHuii B cootBeTcTBHM ¢ I'OC BO, OOII BO u mpuoOpereHus cleayronx 3HaHHH,
YMEHUM, HABBIKOB U (MJIM) ONBITA JIEATETbHOCTH:

Dopmupyemas NuaukaTop 10cTHKEHUS Ilepeuennb
KOMIIeTeHI A KOMMeTeHINH IUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus
(koa u popmyIHpPOBKA) (ko m popmyaMpoBKa)

O6umenpodeccuoHalbHbIE KOMIIETEHIIUN




OIIK-1

Cnocoben
HUCIIOJIB30BAaTh
MOJIO’KEHUS, 3aKOHBI U
METOAbI €CCTCCTBCHHBIX
HayK ¥ MaTeMaTUKU
AJId pCIICHU 3aaa4
WHKEHEPHOM
ACATCIIbHOCTU

HNA-OIIK-1_2

CrniocobeH npuMeHsTh
(du3nuecKre 3aKOHbI U
MaTeMaTHYEeCKUE METO/IbI
ISl pEILICHHUS 3a/1a4
TEOPETHYECKOTO U
NPUKJIaJHOTO XapaKTepa

3HaTth:

-TIOHSITUE CUCTEMBI INHEUHBIX YPaBHEHUU U ee
PEIICHUS, METO/IBI PEIICHUS CUCTEM (METO/
I"aycca, mpaBunio Kpamepa, MmaTpuaHbIit
METOx);

-OTepanyy Hal MaTpUIaMH;

-OIpeACIICHUE ONPEICTUTENS KBaAPATHOM
MaTpUIbl, CBOMCTBA ONPEIACIUTENEH U METOIBI
WX BBIYHCIICHUS, TPHIIOKEHHS
oTpeieTuTENEH;

-TIOHATHUS CKAJSIPHOTO, BEKTOPHOTO,
CMEIIIaHHOTO MPOM3BECHI BEKTOPOB, X
MPUIOKEHUS B TEOMETPHUU B (DU3HKE;

-BUJIBl CUCTEM KOOPJMHAT HA IJIOCKOCTH U B
MIPOCTPAHCTBE;

-BC€ BUJIbl YPAaBHEHU I NIPSAMOM JIMHUU Ha
IJIOCKOCTH U B IPOCTPAHCTBE;

-ypaBHEHUS ILJIOCKOCTH;

-BHUJIbI KPUBBIX BTOPOTO MOPSIKA Ha
€BKJIMJIOBOM IJIOCKOCTH U UX KAHOHUYECKHE
YPaBHCHUS;

-BHUJIbI IOBEPXHOCTEH BTOPOTO MOPSAKA U UX
KaHOHMYECKHE ypaBHEHUS,

-TIOHATHE JUHEHHOTO MPOCTPAHCTBA U
MIPUMEPHI JTMHEWHBIX TPOCTPAHCTB;
-TIOHATHE N30MOp(hU3Ma JTMHEHHBIX
MIPOCTPAHCTB;

-OIpeAeNICHUE TUHEHHO 3aBUCUMBIX U
JTUHEHO HE3aBUCHMEBIX BEKTOPOB, Oaznca
CHUCTEMBbI BEKTOPOB U BEKTOPHOTO
MIPOCTPAHCTBA, KOOPAUHAT BEKTOPA B TAHHOM
Oasuce;

-TIOHATHE MOANPOCTPAHCTBA, CYMMBI U
MEePECCUYCHUSI TOIPOCTPAHCTB;

-MIOHATHE JUHEIHOTO OnepaTopa U MaTPUIIbI
JIMHEMTHOTO omNepaTopa;

-TIOHSTHE COOCTBEHHOTO BEKTOPA JTMHEHHOTO
orepaTopa, MHBAPUAHTHOTO
MOATIPOCTPAHCTBA, METO/IBI TPUBEICHUS
MaTpHUILIbl TUHEHHOTO oTepaTopa K
KaHOHUYECKOMY BUY;

-TIOHSTHE €BKJIMJI0BA MTPOCTPAHCTBA U
OpPTOTOHAJBHOTO Oa3rca B HEM, METOIBI
MMOCTPOCHUS OPTOTOHAIBHEIX 0A3KCOB;
-TIOHATHE OPTOTOHANLHBIX MOANPOCTPAHCTB U
METO/TbI IOCTPOCHHUSI OPTOTOHAIBHOM
MPOEKIIMU BEKTOpa Ha 3a]aHHOE
MOANPOCTPAHCTBO;

-BU/IbI JINTHEHHBIX ONEPaTOPOB, AEHUCTBYIOIMIMNX
B €BKJIMZIOBOM ITPOCTPAHCTBE;

-TIOHATYS OWIMHEHHOW U KBaJPaTUIHOMN
dhopm, crmocoObl MPUBEICHUS UX K
KaHOHMYECKOMY BUIY.

Ymerth:
-peliaTh CUCTEMbI TUHEWHBIX YPaBHEHUN
pa3HBIMH CITIOCOOAMHU;




-IIPOU3BOJIUTH OTIEPALINU HAJl MATPUIIAMU:
CKJIaJIbIBaTh, YMHOXATh, YMHOKATh Ha YUCIIO,
HaXOJUTh OOPaTHYIO MaTPUILY;

-CUUTATh OTPEACITUTEIHN JIFOOOTO MOPSIKA
Haunbolee MOXOISAIINM METOJIOM;

- HAXOJIUTh CKAISIPHOE, BEKTOPHOE H
CMEIIIaHHOE TTPOU3BE/ICHUS BEKTOPOB U
peniath 3aJayd Ha UX MPUMEHCHUE B
TEOMETPUHN U PU3HKE;

-COCTaBJIATh ypaBHEHUS MPSMOW JIMHUU Ha
IJIOCKOCTH U B TIPOCTPAHCTBE;

-3aMUCHIBATH YPABHEHHE TUIOCKOCTH 110
JJIEMEHTAM €€ OTPEICTISIONINM;

-OMPEIEISITh B3aNMHOE PACIIONIOKCHHC
MPSIMBIX M TUIOCKOCTEH B IIPOCTPAHCTBE;
-COCTaBJISITh YPaBHEHUS KPHBBIX BTOPOTO
MOPSIIKa TI0 UX CBOMCTBAM U OIPENIEISITh BUT
KpPHUBOH 110 33/ITaHHOMY YPaBHCHHIO.

Buagers HaBBIKAMM:

-OTIEpUPOBAHMSI C MATPHUIIAMH,
OTIPEIICTUTEIISIMHA, CUCTEMaMH JIMHCHHBIX
YpaBHEHHUH.

UJI-OMK-1 3
JIeMOHCTpUPYET HaBBIKU
UCIOJIb30BAaHUS 3HAHUN
(GU3MKN 1 MaTEeMaTUKU
IIPU pELICHUN
IIPaKTUYECKUX 3a]a4

Ymertn:

-pacno3HaBaTh JMHEWHBIE TPOCTPAHCTBA
Cpeau IpYyTrux anreOpandecKux CTPYKTYp;
-BBISICHSITH JINHEWHYIO 3aBUCUMOCTD U
HE3aBHCHUMOCTH BEKTOPOB, HAXOIUTH 0a3uc 1
KOOPJMHATHI BEKTOpa B JAHHOM 0a3wmce;
-CTPOUTH CYMMY H TIepecedeHre
MOAMNPOCTPAHCTB;

-pacrnio3HaBaTh JUHEWHBINA ONIEpaTOp Cpean
IPYTHUX Peo0pa30BaHuil, HAXOIUTH MaTPHUILY
JIMHEHHOTO OIlepaTopa, ero AApo u 0opas;
-HaXxOJIUTh COOCTBEHHBIC BEKTOPHI INHEHHOTO
oriepaTopa, IPUBOANUTH €r0 MATPHILY K
KaHOHUYECKOMY BUY;

-CTPOUTH OPTOHOPMUPOBAHHBIHN Oa3uc
€BKIIUI0BA IPOCTPAHCTBA, HAXOAUTh
OpPTOTOHAJBHBIE MPOEKIINH BEKTOPa Ha
B3aUMHO OPTOTOHAJILHBIE MOAIPOCTPAHCTRA;
-IIPUBOJIUTH KBAJPATUIHYIO (OPMY K
KaHOHMYECKOMY BUILY;

-IPUBOJIUTH K KAHOHUYECKOMY BHTy 00IIIee
ypaBHEHHUE TOBEPXHOCTH BTOPOTO MOPSAKA.

Buagers HaBBIKAMM:

-IIPUMEHECHHS BEKTOPHOTO M KOOPIMHATHOTO
METOOB B PEIICHUH T€OMETPUUCCKHUX U
(dbm3udecKux 3amag;

-OMEPUPOBAHMUS C OIIEPATOPAMH,
neicTByronMME B aUHHBIX M €BKIIUIOBBIX
MIPOCTPAHCTBAX.




4. O0beM, CTPYKTYpPA U CO/IePKAHME TN CHUTIIHHBI

OO61mast TpyJ0€MKOCTh JUCITUTUTMHBI COCTABIISIET 8 3a4E€THBIX €IUHMII, 288 aKajl. 4acoB.

Ne Tembl (pa3aenbl) Buapl yueOHBIX 3aHATHIA, @DopMbI TEKYILLETO
n/m JTHUCIUTLTAHBI, BKJIIOYASl CAMOCTOSITEILHYI0 | KOHTPOJISI yCIIeBAeMOCTH
HX CO/lep:KaHne padoTy CTy1eHTOB,
H X TPYJA0EMKOCTh DopMa IPOMEKYTOYHOM
o (B akaleMHUYeCKHX Yacax) aTTecTAIMHA
S KontakTHas padora (no cemecmpam)
=
3 o |
&) E éﬁ E 2 ;,% o Dopmut 30 u JIOT
= S| &| g z E £ 5 (npu nanuuuu)
& = Q&
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1 [TonsiTue nuuetHoro 1 2 4
BEKTOPHOTO IPOCTPAHCTRA.
Cucrema TUHEHHBIX
YpaBHEHUH U €€ pelieHus
3amanus 1
2 |(obmee, wacTHOE, 6a3ucHOE).| 1 4 6 2 N
CaMOCTOSITEIbHON PabOThI
Meton "aycca perenus
CUCTEMBI.
JIuneliHnas 3aBUCUMOCTD U
HE3aBHCHMOCTb BEKTOPOB.

3 |Panr u 6a3uc cucTeMbl 1 4 6
BEKTOpOB. basuc nuHeitHoro
MPOCTPAHCTRA.

Anrebpa MaTpHIL.

4 Hcnons3oBanmne MaTpuil B 1 4 6 ) 3amaHus nis
TEOPHUH JINHEHHBIX CUCTEM CaMOCTOSITeITLHON pa0OThI
YpaBHEHUH.

Omnpenenurenn. MeToIbl
BBIYHCIICHHS OTIPEACITUTENeH 3anmanus s

5 |n-oro mopska. 1 4 6 2 4 | caMocCTOsATENHHOM pabOTHI
ITpumenenue KouTponbhas pabora Ne 1
ONpeAeIUTENEH.

6 mom yucne ¢ 30 u J[OT 1
ONIeMEHTHI BEKTOPHOM
anreOphl B aHATUTHIECKON
3agaHus Wi
6 |reomerpun. CxansipHoe, 1 4 6 2 o
CaMOCTOSITEIbHON PabOThI
BEKTOPHOE, CMEIIIAHHOE
MIPOM3BEICHHSL.
[TonsTHE CUCTEMBI
7 |xoopaunat. Koopaunatueni | 1 4 6
METO/]T B TEOMETPHH.
3aganus i
CaMOCTOSITeITLHON pabOTHhI
8 |[IpsiMast 1 TIIIOCKOCTb. 1 4 6 4 P
Kontponsnas padota Ne 2




KpI/IBBIC " MOBCPXHOCTHU

3amanus I

9 4 5 2 o
BTOPOTO MOPSIIKA. CaMOCTOSITEIIbHON PadOTHI
6 mom uucne ¢ 20 u J[OT
OKk3ameH
[Ipu moaroTOBKE K
0,5 | 33,5 sk3aMmeny: Tect st
CaMOTIPOBEPKH TIO
pe3ynbTaTaM OCBOCHUS
JUCTIMILITUHBI
Tect st caMOTIpOBEPKH
0 pe3yNibTaTaM OCBOCHUS
6 mom uucne ¢ 20 u J[OT 2 pesy
JTUCTIMTLITAHBI
DVK 6 LMS Moodle
HTroro 3a 1 cemect
P 34 | 51 0,5 | 51,5
144 yaca
6 mom uuciae ¢ 30 u ;10T 2
[MognpocTpancTBa
up P 3agaHus i
10 |mMHEHHOro MPOCTPaHCTBA, 8 | 10 4 N
CaMOCTOSITeITLHON pabOTHhI
WX MIepeceyeHre U CyMMa.
JIuneiiHble onepaTopsl.
[MpuBeneHue MaTpUIIBI
P . a puL SagaHus s
JTUHEHHOTO oreparopa K o
11 8 | 10 4 | caMocTOATENBHOM pabOThI
KaHOHUYECKOMY BUJTY.
9 Kontposbhas padora Ne 3
Nzomophusm nrHEHHBIX
MIPOCTPAHCTB.
6 mom uucne ¢ 30 u J]OT
EBKIM10BO TPOCTPAHCTBO
HAaJI TI0JIEM BEIICCTBEHHBIX H
KOMIUTIEKCHBIX YHCET. 3amaHus nis
12 |OpTOHOPMUPOBAHHBIH 6 | 10 4 | caMOCTOSATENBHOMN paOdOTHI
6azuc. OpToroHasIbLHbIC Kontponsnas padota Ne 4
MOAMTPOCTPAHCTRA
MTPOEKIINH.
6 mom uucne ¢ 20 u J[OT
JIuHeiHbIe onepaTophl,
JEHCTBYIOLIUE B
EBKITU/IOBBIX TIPOCTPAHCTBAX
13 |(camocompsmKEHHBIEC U 4 110 4
CUMMETPUYECKHE,
YHUTapHBIC U
OPTOTOHAJIILHEIC).
bununeiinbie u
|4 [KBAApaTHIHBIC (hopMBI, R | 11 ) 3anmanus s

MIPUBEICHUE K
KaHOHMYECKOMY BHUAY.

CaMOCTOSITEIBHON PadOTHI




DK3aMeH

IIpu moaroToBke kK
2 10,5 33,5 | sk3ameny: 3amaHus s
CaMOTIPOBEPKH TIO
pe3yybTaTaM OCBOCHHUS
JUCIHTUINHBI
6 mom uucne ¢ 30 u J]OT 2 3agaHus i
CaMOTIPOBEPKH I10
pe3yybTaTaM OCBOCHHUS

JUCLMILIHHEL
DVK ¢ LMS Moodle
Bcero 3a 2 cemecTp 34 | 51 7 105 | 51,5
144 gyaca
6 mom uuciae ¢ 30 u ;10T 2 2
HUTOI'o 288 yacos 68 102 14 | 1 103
¢ mom uuciae ¢ 30 u /10T 4 4

Ilpumeuanue: obvem (8 uacax) camocmoamenbHoOU pabomuvl 8 pamMKax YCMAaHo61eHHO20 OAHHOU
PI]] xonuuecmea uacos, evinoausemou cmyoenmom c npumenenuem 20 u JIOT (6 VK
«Ananumuueckas ceomempusi u auHetinas areeopa» 6 LMS Moodle), onpedensiemcs kaxicovim
CMYOeHmo8 6 3a8UCUMOCIU OM YPOBHS €20 NOO2OMOBKU U CNOCOO08 BbINOJIHEHUSL OAHHO20 8UOA
pabom.

Conep:xaHue pa3iesioB JUCHUIIHHBI:

1. [TonsiTHE JIMHEHHOTO BEKTOPHOTI'0 MPOCTPAHCTBA.
1.1. IlonsTne BexTOpa B reomerpun. Onepanuu HaJl TEOMETPUUECKUMU BEKTOPAMHU.

1.2. IIpoctpancteo R” . JIuHeiHOE MPOCTPAHCTBO OXHOTHITHBIX MATPHIL.

2. Cucrema JMHEHHBIX ypaBHeHHH M ee pemieHus (o0mee, yacTtHoe, 0a3mcHoe). Metox
I'aycca penieHusi cucreMsbl.

2.1. IloHaTHe cucTEMBl JUHEHHBIX YPAaBHEHUH U €€ pELICHMs,, COBMECTHBIE U HECOBMECTHBIE
CUCTEMBI, PABHOCHUJIbHBIE CUCTEMBI.

2.2. DnemenTtapHble mpeodpazoBanusd. [Ipasuno Xopnana-I'aycca uckitoueHust nepeMeHoi u3
BCEX YIpaBJIeHW, Kpome onHoro. I[lpuBeneHue cuctembl K eauHUYHOMY Oasucy. OOmiee u
YaCTHOE PELICHMUS.

2.3. Pemienue oqHOPOTHON CHUCTEMBI.

3. JluHeiiHas1 3aBUCMMOCTb U HE3aBMCHUMOCTh BeKTOPOB. PaHr u 6a3uc cucreMbl BEKTOPOB.
ba3uc JInHeiHOr0 NPOCTPaHCTBA.

3.1. Jluneitnas KOMOWHAIMS BEKTOPOB. JIMHEWHO-3aBUCUMBbIE W HE3aBUCHUMBIE CHCTEMBI
BEKTOPOB, UX cBoiicTBa. HeoOXoanMoe U JOCTaTOUHOE YCIOBUE IMHEHHON 3aBUCHMOCTH.

3.2. JIuneiinas 3aBHCHMOCTh BekTopoB B R . TIoHsATHE 6a3mca cucTeMBl BEKTOpoB. Teopema o
JIBYX pa3iMyHbIX 0a3ucax OMHOM U TOU K€ CUCTEMBI BEKTOPOB.

3.3. PaHr cucrembl BEKTOPOB. Pa3MepHOCTh BEKTOPHOTO MpocTpaHcTBa. KoopAaumHaThl BEKTOpa
OTHOCHUTEIILHO TaHHOTO Oaswuca.

4. Anreopa matpuu. Ucnosib3oBaHne MaTpPUIl B TEOPUH JIUHEHHBIX CHCTEM YPaBHEHH.

4.1. Onepanun Hag Matpunamu. ObpaTHas MaTpHIa.

4.2. CtpodeuHbIii W CTOJIOLIOBBIN paHTH MaTPHIIBl, UX TOBEACHUE MPU TPU DIEMEHTAPHBIX
npeoOpazoBaHusax Marpull. Panr marpuiel. PemieHue 3agad Ha OTBICKAHHE PaHTa MATPHUILBL,
paHra u 6asuca cucTeMbl BEKTOPOB, Ha Pa3JIoKeHHUE BEKTOpa 1o 0asucy.



4.3. HeoOxogumMoe W TOCTATOYHOE YCIOBHE COBMECTHMOCTH CHUCTEMBI JIMHCHHBIX ypaBHCHHH.
ba3zuc nmpocTtpaHcTBa pelIeHUN OMHOPOIHON CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

5. Onpenenurenu. MeToabl BbIYMCJIEHHUS ompeneauTesel n-oro nmopsiaka. Ilpumenenue
onpeaeuTesIe.

5.1 Tlouarue onpenenurenss n-ro mnopsanka. CpoiicTBa onpeaenuteneii. MuUHOpPH U
anreOpanyeckue ponoiHeHus. [IpaBuno Jlammaca pasnokeHUs OMpPEAETUTENS IO AJIEMEHTaM
CTPOKH (CcTONO1IA).

5.2. BoluncneHnue onpenenuTeneil HEKOTOPBIX CIIEHUaIbHBIX MAaTPHII.

5.3. IlpuMeHeHue omnpenenuTeseil: KpPUTEPUNW HEBBIPOKACHHOCTH KBAAPATHON MaTPHIIbL.
Teopema o 0a3ucHOM MHHOpE, BBIUMCIEHHE OOpAaTHOM MaTpHIlbl depe3  ainredpandeckue
JIOTIOJIHEHUS €€ JIEMEHTOB, MpaBuiio KpaMepa peleHns CUCTeMbl JIMHENHBIX YpaBHEHU.

6. DileMeHTBHI BEeKTOPHOI ajaredpbl B aHAJIUTHYECKOI reomerpun. CKajlsipHOe, BEKTOPHOE,
CMEIIAHHOE NIPOU3BEACHHS.

6.1. KomnuHeapHble M KOMIUIAHapHbIE BEKTOpBL. ba3uc NPOCTPaHCTB KOJIJIMHEAPHBIX,
KOMIUIaHApHBIX BeKTOpoB. [loHsiTHe KoopauHat BekTopa. J[lelicTBME HaAJL BEKTOpaMH B
KOOpAMHATaX.

6.2. CrneuuajibHble TMPOU3BEICHHUS BEKTOPOB: CKAISIPHOE, BEKTOPHOE, CMENIAHHOE, JIBOMHOE
BEKTOPHOE, X FEOMETPUUYECKUI CMBICII, CBOMCTBA, IPUIIOKECHUS.

7. IlonsiTHe cucrembl kKoopanHat. KoopauHaTHbI MeTO B reOMeTPHH.

7.1. IlonsTre apPUHHON U MPSIMOYTOJIBHON JEKApTOBOM CUCTEM KOOPJIMHAT Ha IUVIOCKOCTH H B
npoctpaHcTse. KoopanHATHI TOUKH.

7.2. Pemenune npocTedmmMx 3ajad aHAIUTUYECKON r€OMETPUM B KOOPAUHATAX.

7.3. [lonsipHble CUCTEMBI KOOPIMHAT Ha MJIOCKOCTUA U B TPOCTPAHCTBE.

8. [Ipsimast ¥ MJIOCKOCTD.

8.1. PaznuuHble ypaBHEHHUS NMPAMON JTUHUM HA TJIOCKOCTH M B MPOCTPAHCTBE: MapaMeTPUUYECKUe
Y KaHOHUYECKHE (110 TOUYKE M HAIPABISAIOIIEMY BEKTOPY, IO IByM TOUKaMm). Y paBHEHUS MPsIMON
Ha IJIOCKOCTH: o0llee ypaBHEHHE, YpaBHEHHE MPSAMOM B OTpe3Kax, ypaBHEHHE MPSMOM 110 TOYKe
U YTJIOBOMY KO3 (PHUIHUEHTY, YpaBHEHHUE 110 TOUKE U HOPMAIBHOMY BEKTOPY.

8.2. B3anmHoe pacnoyio;KeHHe ABYX MPSAMBIX Ha IUIOCKOCTH U B MPOCTpaHCTBe. ['eomeTpuueckuit
CMBICJ JIMHEHHBIX HEPAaBEHCTB C JBYMs IEPEMEHHBIMH. MeTpUUEcKHE 3aJaud: yIrol MEXAy
MPSIMBIMH, PACCTOSTHUE OT TOYKH JI0 IPSIMOW HA IJIOCKOCTH U B IPOCTPAHCTBE.

8.3. PaznuuHble ypaBHEHHUS IUIOCKOCTH: MApaMETPUYECKHE 10 TOYKE M JBYM HAIPaBIISIIOLINM
BEKTOpaM, IO TPEM ToukaMm, oOliee ypaBHEHHME IUIOCKOCTH. B3ammHoOe pacmonoxeHue IBYX
IIJIOCKOCTEN U Tpex IIocKocTel. [Ipsamas kak IuHUSA nepeceyeHus AByX IUIOCKOCTed. B3anmuoe
pacIoysokeHne NpsIMOM U INIOCKOCTH.

8.4. MeTpuueckue 3afaud Ha NPAMYIO M IUIOCKOCTb: PAcCTOSHHE OT TOYKHM JI0 IIOCKOCTH,
MEXAY JBYMs CKPEIIMBAIOIIUMUCS NPSAMBIMH, YrOJI MEXIy JABYMS MPSAMBIMH, JBYyMS
IUIOCKOCTSIMU, MEXKIY IPSIMON U TUIOCKOCTBIO.

9. KpuBble 1 IOBEPXHOCTH BTOPOI0 MOPSAKA.

9.1. Dnnunc, runepbona, napadoia, UX KAHOHUYECKHE YPaBHEHUS U CBOMCTBA.

9.2. IloBepxHocTH BpanieHus. [loBepXHOCTH BpaleHUs] BTOPOro MOPSIKa.

9.3. Dmnurcoua, OHOMOJOCTHBIM M JIBYNOJOCTHBIM THUNEpOOTIOUABI, 3SITUNTHUYECKHA U
runepOonudeckuii mapadononpl. KaHoHHUECKH Y IUIMHIPUYECKHE TOBEPXHOCTH.

10. IToanpocTpaHCTBa JIMHEIHOT0 POCTPAHCTBA, X NlepeceYeHue H CyMMa.

10.1. JIuneitHoe mpocTpaHCTBO. ba3uc u pa3zMepHOCTh JTMHEHHOTO MpOCTpaHcTBa. KoopauHaTel
BEKTOpa U UX U3MEHEHHE IpH Tepexoie K HoBomy Oazucy. M3omopdusm mpocTpaHCTs.

10.2. TlonsiTue mOANPOCTPAHCTBA JMUHEWHOro mpocTpaHcTBa. llepeceuenne u cymma
HOANPOCTpaHCTB. ba3uckl nepecedeHnst U CyMMBI.

10.3. IIpsamast cymma moamnpoctpancTs. JInHelHas 000709Ka BEKTOPOB.

11. Jluneiinble omneparTopbl. IlpuBeneHme MaTpunbl JHHEHHOro omeparopa K
KaHOHH4Yeckomy Buay. Mzomop¢usm JTuHEHBIX NPOCTPAHCTB.



11.1. Omnpenenenuve IUHEWMHOTO oOmepaTopa, MNPUMEPHI, MPOCTEHIIKME CBOWCTBA. Marpuia
JIMHEMHOTO oreparopa.

11.2. JleficTBUS ¢ TMHEUHBIMHU omniepaTopamMu. M3MeHeHre MaTpulbl JUHEWHOTO OomepaTopa Mmpu
nepexo/ie K HoBoMy 0asmcy.

11.3. SInpo m 0Opa3 nuHEHOro omeparopa. MiHBapuaHTHBIE MOAMPOCTPAHCTBA U COOCTBEHHBIC
BEKTODBI.

11.4. IlpuBeaeHne MaTPUIlbl JMHEHHOTO OMEpaTopa K AuaroHalbHOMY BHy. JKoprmanoBa gopma
MaTpHULbl JUHEHOTO onepaTopa. [IpuBeneHne maTpulbl TMHEHHOTO onepaTtopa K JKopraHoBoi
dopme.

12. EBKJINAOBO NPOCTPAHCTBO HAajJ IMO0JIeM BEIIECTBEHHBIX M KOMILUIEKCHBIX 4YHCel.
OpronopMupoBaHHbIii 0a3uc. OpTOroHaJbHbIE NOANPOCTPAHCTBA U MPOEKIUM.

12.1. IloHsTHE €BKJINOBA U YHUTAPHOTO IIPOCTPAHCTB.

12.2. Teopema o0  CylIecTBOBaHMM  OPTOHOPMHUpOBaHHOTO  Oasmca.  I[locTpoenue
OpPTOHOPMHUPOBAHHBIX 0a31cOB. OPTOrOHAJIBHBIE MTOAPOCTPAHCTBA U MPOCKIIUU

13. JInneiiHble onIepaTOPbI, 1eliCTBYIOIINE B €BKJIU/I0BOM MPOCTPAHCTBE.

13.1. Jlunelinsle GpyHkunoHanbl. OnepaTop, CONpsDKEHHBIM K JaHHOMY. CaMOCONpsDKEHHBIE U
YHUTapHbIE ONIEPaTOPhI, UX CBONCTBA.

13.2. CumMeTpuueckue U OpPTOTOHAJIBHBIE ONEPATOPhl, ACHCTBYIOIIME B BEIIECTBEHHOM
€BKJIMJIOBOM IIPOCTPAHCTBE.

14. buniuHeliHbIe U KBaApaTH4HbIE (DOPMBI, IPHBeAeHNE K KAHOHUYECKOMY BHJY.

14.1. Tlonsatune OunmHEWHOW W KBaApaTuyHOW ¢opm. M3mMeHeHune MaTpuilbl OWIMHEHHOU
(kBazpaTU4yHO) (HOPMBI IPU JTMHEHHOM MPEOOPa3OBaAHHH.

14.2. TlpuBenenne KBaapaTHIHON (HOPMBI K CYMME KBaJpaToOB.

14.3. 3akon nHepun kBagpatudyHbix popm. Kpurepuit Cunbectpa.

14.4. OOmiee ypaBHEHHE KpPHUBOM W TIOBEPXHOCTH 2-TO TIOpsJKa, TPUBEICHUE €ro K
KaHOHMYecKoMy Buay. MHBapuanThl KpuBoi. OmnpejesieHUe LIEHTPa W TJIAaBHBIX HaIlpaBlIeHUN
KpHUBOU 2-r0 OPSIKA.

5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHCJIE TEXHOJOIUHM IJIEKTPOHHOI0 O0OyYEeHUS H
AMCTAHIIMOHHBIE 00pa3oBaTebHbIE TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO MpoIecca Mo JMCHHUIJIMHE

B npouecce o0yuenust HCMOIB3YIOTCS Clieqyiomre o0pa3oBaTeNbHbIe TEXHOJIOTHH:

BBognasi JieKuMs — 1a€T TIEpBOE IEJIOCTHOE MPEACTaBICHUE O JUCLHUIUIMHE |
OPHUEHTHPYET CTYJIE€HTAa B CUCTEME W3YUYEHUs JNaHHOM AUCUUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM M 3aJladaMH Kypca, €ro Pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCIUIUIMH U B
CUCTEME MOATOTOBKH B 1enoM. [laeTcst kpaTkuili 0030p Kypca, UCTOPHS Pa3BUTHS HAYKU U
MPAKTUKH, TOCTIKEHUS B 9TOU cdepe, MMEHA W3BECTHBIX YUCHBIX, U3JIAraloTCs MEPCICKTHBHBIC
HampaBjieHUsA ucciaenoBanuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpTraHHU3aIlMOHHBIE OCOOCHHOCTH pabOThl B paMKax JTaHHOW JWUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIM3 PEKOMEHTyeMO Y4eOHO-METOIMYECKON JTUTEPATYPHI.

AkaneMuyecKasi JIEKIUs ¢ JIeMEHTAMHU JeKIUN-0eceabl — 0CIeA0BaTeIbHOE H3JI0-
JKEHHE MaTepHalla, OCYLIECTBISEMOE IMPEUMYLIECTBEHHO B BHJE MOHOJIOTa IPENOJaBaTEls.
DNeMeHTHl JIeKIIMU-0ece bl O00eCIeunBal0OT KOHTAKT MPENoJaBareisi ¢ ayAuTOpHEH, 4YTO
MO3BOJIIET TPUBJIEKaTh BHUMAaHUE CTYACHTOB K HauOoyiee BaXKHBIM TEeMaM JUCLMIUIUHBL,
AKTUBHO BOBJIEKAaTh WX B Y4YeOHBIH MpoIecC, KOHTPOJIMPOBATH TEMIT M3JIOKECHHUS Y4eOHOTO
MaTepHuaya B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPUSATHS.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPETUICHHUIO TIOJYYEHHBIX Ha JICKIUU 3HAHUM.

KoHcyabTanum — BuUJ y4eOHBIX 3aHATHH, SBISIONIMNICA OAHOM M3 (OPM KOHTPOJI
CaMOCTOSITeNIbHON  paboThl  cTyaeHToB. Ha KoHcynbTanusx 1o mpoch0e CTYACHTOB
paccmarpuBaroTcs Hanboyiee CIOKHBIE MOMEHTBHI TPU OCBOCHHMHM MaTephalia TUCIUTUINHBI,



IpernoAaBaTeb OTBEYAeT HAa BOMPOCHI CTYIEHTOB, KOTOpHIE BO3HMKAIOT Y HHMX B IIpOIEcce
CaMOCTOSITENIbHON PaOOTHI.

B npouiecce 00ydeHus: HCHOIB3YIOTCS CIIEIYIOIME TEXHOJIOTHH 3JIEKTPOHHOTO 00YYEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIEC TEXHOIOTHUH:
DJIEKTPOHHBIN y4eOHBIH Kypc «AHAJMTHYECKAsi TeOMeTPUs M JHHeHHasi anredpa»
B LMS DaexTponnsiii yausepcutetr Moodle SIpI'Y, B koTopom:
- TPEICTaBICHBI 3aJaHMsl ISl CaMOCTOSITENIBHONM padOThl OOYyYaromMXCS IO TeMaM
JUCLUIUIMHBI,
- OCYHICCTBIIACTCA MMPOBCACHUC OTACIBbHBIX MepOHpI/IHTI/Iﬁ TCKYIICTO KOHTPOJIA
yCIIEBAEMOCTH CTY/IEHTOB;
- OPEACTAaBIEHBI TEKCTHI JIEKIHUI MO OTAEIbHBIM TEMaM JUCLUUIUINHBI;
- TpeACTaBJIECHBI IPABUIIA IPOXOXKIACHUS IPOMEKYTOUHOHN aTTECTALlMU 110 TUCLIUILIIMHE;
- TpEACTaBICH CHHCOK Yy4yeOHOM JHMTepaTrypbl, pPEKOMEHIYyeMOH [UIsi  OCBOCHUS
JUCLUIUIMHBI,
- mpexacraBieHa HHpopMmanus O (GopMe M BpEeMEHH IPOBEICHHUS KOHCYJIbTALUH I10
JUCLUIUIMHE B PEKUME OHJIANH;
- mocpenctBoM  (opyma  OCYWIECTBISCTCS CHHXpPOHHOE W (WIM) aCHHXPOHHOE
B3aUMOJICHICTBHE MEXJy OOydaroIMMHUCA M MpenojaBaTeleM B paMKax H3ydeHHs
JUCHUITIIUHBI.

6. [lepeyeHb JHIEH3MOHHOTO M (MJIHM) CBOOOJHO PACHPOCTPAHAEMOr0 MPOrpaMMHOIO
o0ecrneyeHusi, HCNOJb3yeMOro MPH OCYIIECTBJIEHUH 00pPa30BaTEJbHOr0 Mpomecca o
JUCIUILINHE

B mpomecce ocymectBieHuss 00pa3oBaTENbHOrO  Mpolecca MO JAUCIUTUIMHE
UCIIOJIb3YIOTCS:

uist GOPMHUPOBAHUS MATEPUAJIOB JIJIsI TEKYIIErOo KOHTPOJIS YCIEBAEMOCTH U MPOBEACHUS
MPOMEXKYTOUHOM aTTecTaruu, st GOpMUPOBAHUS METOIMYESCKUX MAaTEPUAJIOB MO TUCIUTUIMHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IllepeyeHb CcOBpeMEHHBIX NPOPecCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX NPH OCYIECTBJICHUH 00pa30BaTeIbHOIO Npouecca 1o
JUCHUIIMHE (MPH He0OXO0UMOCTH)

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Mpolecca IO JUCIHUILUIMHE
UCIOJIB3YIOTCS:

ABToMarusupoBaHHas ~ OubianoreuHo-uHpopmannonnas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JHMTEpPaTypbl, pPecypcoB
HH(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH «UWHTepHeT» (MpH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX /1Jisl OCBOCHHS M CIHIJIMHbI

a) OCHOBHAs JIUTEepaTypa

1. Unbun, B. A. Ananutuueckas reoMetpus : yueOHuK /i By3oB / B. A. Mnbun, O. T
ITo3nsik ; mox pen. A. H. Tuxonosa. - 3-e uzn., crepeotui. - M.: Hayka, 1981.-232c.

2. UnbuH, B. A. Jluneiinas anredpa : yueOHuk i By30B / B. A. Wnbun, 3. I'. [To3Hsk. -
5-e u3n., crepeotutl. - M.: ®USMATIINT, 2002.-317c.I'onoBuna JI.W. JIuneitnas anredpa u
HEKOTOpBIE €€ npuioxeHus, M., 1979.

3. IIpockypsikos, 1. B. COopHMK 3a/1a4 110 TUHEHHOM anredpe : y4ued. mocodue sl By30B.
- 8-e m3x. - M.: JTabopatopus bazoseix 3nanwmii, 2003.-382c.



4. Knerenuk, /1. B. COopHUK 33724 110 aHATUTHIECKON T€OMETPHH : yuel. mocooue s
By30B / mox pea. H. B. E¢umosa. - 14-e uza., ucnpas. - M.: Hayka, 1986.-223c.

5. Mogenog, I1.C. COopHUK 3a/1a4 IO aHATUTUIECKON T€OMETPHUH: yuel. Tocooue s
By30B / I1. C. Mozaenos, A. C. IlapxomeHko. - M-Bo BbICII. U cpel. crier]. oopazosanus CCCP. -
M.: Hayka, 1976. - 384 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. Anexcannpos I1.C. Kypc ananutiueckoii reoMeTpus 1 JIMHEHHOM anredpsl., M., 1979.
2. Manbues A.M. OcHOBBI TuHEHHO# anredpsl, M., 1970.
3. 'enpdang .M. Jlekuuu o nuHeitHOH anredpe, M., 1971.
4. ®enopuyk B.B. Kypc ananurrdeckoit reomeTpun v TMHEHHON anreopsl. M3m-Bo
MockoBckoro yH-ta, 1990.
5. ®aneeB I.K., Comenckuit 1.C. COopHUK 3amau 1o BeIciei anredpe, M., 1973.

9. MaTepunaibHO-TeXHH4YecKasi 0a3a, HeoOXoAuMasi /I OCYLIeCTBJICHUS 00pPa30BaTEJIbLHOIO
npouecca no JUCHUIINHE

MarepuanpHO-TeXHUUYECKass 0a3a, HeoOXoauMas sl OCYIIECTBIECHUSI 00pa30BaTeILHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClIelUaIbHbIe TOMEILECHUS:

- yueOHBIC ayTUTOPUU IJIsi TPOBEICHUS 3aHATHI JIESKIIMOHHOTO TUTIA;

- yueOHbBIC ayIUTOPUH JJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHHAPOB);

- yueOHBIC ayIUTOPUU JJIsI TPOBEICHUS TPYIIIOBBIX U HHIWBUYyIbHBIX KOHCYJIbTAIIHIA,

- yueOHBIE ayAMTOPUM [UISI TPOBEACHMSI TEKYLIETO KOHTPOJSI M MPOMEXYTOUHOU
aTTecTalluu;

- IOMEIIEHHUS ISl CAMOCTOSTEIbHON paboThI;

- IOMEMICHUS JUIS XpaHEeHUs U TNPOPUIAKTHUECKOTO OOCIYKHBAaHUS TEXHUYECKUX
CpencTB O0y4YeHHS.

CrieninanbHbIE TTOMEIICHUS YKOMILJIEKTOBAHBI CPEJCTBAMHU OOYUYEHUS, CIIYKAIUMHU IS
MIpEACTABICHHS YueOHOW nH(pOpMAIHK OONBIION ay TUTOPHH.

[TomemieHust 1JiE CaMOCTOSATENBHON PAOOTHI O0YUYAIOUIUXCS OCHAIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs: K ceTu «VMHTepHeT» M obecrneueHUEM AOCTyma K
3IIEKTPOHHOM MH(pOpMaIoHHO-00pa3oBaTensHOU cpese SAplY.

ABTOD:

3aBeayromias kadeapoit
o0riell MaTeMaTHKH, JOLUEHT, K.().-M.H. E.A. MapynikuHa

Q0NIAHCHOCTD, YUEHAsl CINeNneHb noonuce U.0. Damunus



IMpuiaoxenne Ne 1 k padoyeid nporpaMme M CHUATIIAHbBI
«AHaATUTHYeCKasi FeOMeTpHs U JUHeHHast anredpa»

DoH/1 OLIEHOYHBIX CPECTB
JJIS1 IPOBEAeHNS TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIlUM CTY/AE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCIOJb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3aganus 151 CaMOCTOSITEJIbHOI padoThI
(Oannvie 3a0aHUs BbINOIHAIOMCA CMYOEHMOM CAMOCMOAMENbHO
u npenodasamenem 6 003amelbHOM NOPLOKe He NPOBEPIOMCS)

3ananus nmo teme Ne 2 «OO0mue cucreMbl JUHEHHbIX ypaBHeHUl. OHOPOAHBIE
CHCTEMBI»:
Paznen 2.2: ucnonb3ys meton ["aycca, pelinTh CUCTEMBI IMHEHHBIX YPABHEHUN

[(3x; +2x, +x,=5 2x, —x, —x3=4 X, —2x, +x53+x, =1
1. < 2x; +3x, +x5=1 2. 3x; +4x, —2x;=11 3. {x, = 2x, +x;—x, =-1
2x, +x, +3x5=11 3x, —2x, +4x,=11 X, —2x, +x3+5x, =5
X, +x, +2x;4+3x, =1 2x, +x, —x5+x, =1
4. < 3x; —x, —=x3;-2x, =—4 5. 93x, = 2x, +2x,-3x, =2
2x, +3x, —x3—x, =—6 5x) +x, —x;+2x, =—1
X, +2x, +3x; —x, =4 3x, —x, +x3 =3x, =4

IIpaBuia BEICTABICHHUS OICHKH I10 PE3YJIbTaTaM BBIIOJIHCHUS 3aJaHUs:
Brinonnenue paGOTBI OLICHUBACTCsA «3aYTEHOY»/«HE3aUTCHO:
«3adTeHoy — PEIICHEBI BCC 3a1a4i, OTBEThI BEPHBIC.
«He3auTeno» — 3aaHne BRIIOIHEHO HE MOJIHOCTBIO, OTBETHI HCBCPHBIC.

3aganus nmo teme Ne 4 «Auaredpa marpuu. Mcnosib30BaHue MaTPpHIl B TEOPUH JIMHEHHBIX
CHCTEM YPaBHEHUID):
Paznen 4.1:
1

-1
1. Haiiti matpuiry, oOpaTHYIO JJIsI MATPHUIIBI

S BN~
O = = =
w o O O

Pazgen 4.3:



I. HccnenoBarb Ha  COBMECTHOCTh  CHUCTEMY, HCHoOib3ysa  mpaBuio  Kpamepa
3x,+4x, +x, +2x,+3=0,
3x,+5x, +3x, +5x, +6 =0,
6x, +8x, +x; +5x, +8=0,
3x,+5x,+3x,+7x, +8=0.

1 2 3 1 30
2. Pemiuth MaTpuuyHoe ypaBHenue: | 3 2 -4 |X=[10 2 7
2 -1 0 10 7 8

3x,—5x, +2x, +4x, =2,
3. HaiiTu ob1ee u kakoe-HUOyb YaCTHOE PELIEHUE CUCTEMBL: { 7x, —4x, +5x;, +3x, =5,
5x,+7x, —4x, —6x, =3.

ITpaBuiia BHICTABJIEHUsSI OLIEHKU 110 PE3Y/IbTaTaM BbIOJIHEHUS 3a1aHUsL:

Bremonnenue pa6OTBI OLCHUBACTCsA «3a4TEHO»/ KHE3AUTECHO:
«3a4uTeHOY — PCHICHLI BCC 3a1a4U, OTBCTHI BCPHBIC.

«Hezauteno» — 3a1aHUC BBITTOJIHCHO HC MMOJHOCTBIO, OTBCTHI HCBCPHBIC.

3ananus mo teme NeS5 «Ompeaenurean. MeToabl BHIYUCIEHHUS OMNpeaeauTesiel N-oro
nopsiaka. [IpumeHenne onpeaeanrTesiein»:

Pasgen 5.1 — 5.3: Bemomaute Ne 260, 263, 265, 430, 433, 426, 842, 843, 845 wu3
yueonoro nocodus I[Ipockypskos 1. B. CoopHuk 3ama4 1o JuHEHHON anredpe : yued. mocodue
JUIs BY30B. - 8-¢ u311. - M.: Jlaboparopus ba3osbix 3nanuii, 2003.-382c.

[IpaBuiia BbICTABJIEHHUS OLICHKU 110 PE3YyJIbTaTaM BbINOJHEHUS 3aaHUs:

BrinmonHenue paboThl OIICHUBACTCS «3aYTCHO»/«HE3aUTEHON:

«3auTeHO0» — pelIeHbI BCE 3a/1a4H, OTBEThI BEPHBIE.

«He3aureHoy» — 3a/laHue BBIMIOJHEHO HE IMOJTHOCTHIO, OTBETHI HEBEPHBIC.

3aganus mo teMe Ne 6 «JJjieMeHTBHI BeKTOPHOH ajare0pbl B aHAJIMTHYECKON reoMeTpHH.
CxaJjisipHoe, BeKTOPHO€E, CMELIAHHOE MPOU3BeAeHUD):

Paznen 6.2:
1. lan terpasagp ABCD o6bemom V' = 5. Ussectusl koopaunars! Bepmun A(2, 1, -1), B(3, 0,
1) u C(2, -1, 3). Haiitu koopauHaThl BepuHbl D, eciiu M3BECTHO, YTO OHA JIEKUT Ha ocu OV .
2. OTpenenuTh yron Mexkay Bextopamu @ =1 +2j +3k n b =61 +4/ -2k .
3. BeraucnuTs miomaas TpeyroisHuka ¢ BepmuHamu A (1, 1, 1), B (2, 3, 4), C (4, 3, 2).
4. Berancnuth 00beM TpeyToiabHOM upamusl ¢ Bepmmaamu A (0, 0, 1), B (2, 3, 5), C (6, 2, 3),
D (3, 7, 2). Haiitu qjyiuHy BBICOTBI TUPAMHUIbL, OMYLIEHHON Ha rpanb BCD.
5. Ilokazats, uto Touku A (5, 7, -2), B (3, 1, -1), C (9, 4, -4), D (1, 5, 0) nexxar B omHOMH
TIOCKOCTH.

[IpaBuiia BEICTABJICHUS OLICHKH 110 PE3yJIbTaTaM BbINOJHEHUS 3aaHUs:

BrimonHenue paboThl OIICHUBACTCS «3a4TCHO»/«HE3aUTEHON:

«3auTeHO0» — peIIeHbI BCE 3a/1a4H, OTBEThI BEPHBIE.

«He3aureHoy» — 3a/1aHue BBIMOJTHEHO HE IMOJTHOCTHIO, OTBETHI HEBEPHBIC.

3ananus mo teme Ne 8 «IIpsimasi M IVIOCKOCTB»:
Pasnensr 8.1 — 8.4:




x=2+4t,
4 y-2 z+2

1. JlokazaTh, 4TO HpsAMbIC 5 3

y=—1+¢ CKpemuBaIOTCA W HAUTH

z=1-t

paccTosTHUE MEXKy HUMHU.

2. Hanmcath ypaBHEHHE MEPIICHINUKYJISAPA, OMyIIEHHOTO U3 Touku P(—3, 13, 7) Ha npsamyo

x=1 y-2 z-3
3 4

3. CocTtaBuTh napaMeTpUUECKUe ypaBHEHUS MPOCKIUH mpsMoil x =3+5¢, y=—1+t, z=4+t¢

1 HalTH eTo OJINHY.

Ha IUIOCKOCTh 2x+ y+3z—-5=0.

4. CocTaBUTh ypaBHEHUs CTOPOH TPEYrOJIbHUKA, 3Has 1), a TakKe ypaBHEHMs BBICOTHI[ |OHY €ro
BepiinHy C(4, U MeauaHbl , IPOBEACHHBIX U3 OAHON BEPILUHBI.

5. Haiitu Touky, cummeTpuuHyto Touke P(—13, 4, 6) OTHOCHTENBHO MJIOCKOCTH, MPOXOASIIEH
gyepe3 npsamyro x =1+3¢, y=3+2¢, z=-2—¢ u touky O(0, 0, 0).
IIpaBuiia BbICTABJICHUS OLICHKH 110 PE3YyJIbTaTaM BbIIOJHEHUS 3aaHUs:
Brinonnenue paboThl OIIEHUBACTCS «3aYTEHO»/«HE3aUTECHON:
«3auTeHO0» — pEIIEHbI BCE 3a/1a4, OTBEThI BEPHBIE.
«He3auTeHo» — 3a/1aHue BBINOJIHEHO HE MMOJIHOCTHIO, OTBETHI HEBEPHBIE.
3aganus no teme Ne 9 «KpuBble M1 HOBEpXHOCTH BTOPOT0 MOPSIAKA»:
Pazgen 9.1: Bemosauth Ne 807 (11 - 15) u3 yue6Horo nocodus Moaenos I1.C. CoopHuk
3a/a4 M0 aHAJIUTUYECKOM reomerpuu: yued. mocobue ans By3oB / II. C. Mogenos, A. C.
[TapxomeHnko. - M-Bo BeIciI. U cpell. cnell. oopazoBanuss CCCP. - M.: Hayka, 1976. - 384 c.
IIpaBuiia BBICTABJICHUS OLICHKU 110 PE3YyJIbTaTaM BbINOJHEHUS 3aaHUsl:
Brinonnenue paboThl OIIEHUBACTCS «3aYTCHO»/«HE3aUTECHON:
«3auTeHO» — pEIIEHbI BCE 3a/1a4, OTBEThI BEPHBIE.
«He3auTeHo» — 3a/1laHue BBINOJIHEHO HE MOJTHOCTHIO, OTBETHI HEBEPHBIE.
3aganus nmo teme Ne 10 «IlonnmpocTrpaHcTBa JTHHEHHOT0 NPOCTPAHCTBA, UX IepeceYeHUe
U CyMMa»:
Pasznen 10.2:
1. JlaiiTe ompeneneHUEe CyMMBbl U TepecedyeHUs JUHEHHBIX moanpocTtpaHcTB. ChopmynupyiTe
TEOPEMY O Pa3MEPHOCTSAX CYMMBbI U II€PECEUEHUS OAIIPOCTPAHCTB.
2. Haiitu 6a3uchl CyMMBI U IIEpECEUCHH s TMHENHBIX IOANIPOCTPAHCTB L, = lin (a,,a,,a;) u
L, =lin (b,,b,,b;),ecmn a, =(1,L1,1), a, =(1,1,-1,-1), a; =(L,-LL-1) u b, =(1,-1,-11),
b, =(2,-2,0,0), b, =(3,-LL1).
[IpaBuiia BEICTABJICHHUS OLICHKH 110 PE3YyJIbTaTaM BbINOJHEHUS 3aaHMUs:
BoinonHenne paboThl OLIEHUBAETCS «3aYTEHO»/«HE3aUTEHON:
«3a4TeHo0» — pelIeHbI BCE 3a/1a4H, OTBEThI BEPHbIE.
«He3auTeHo» — 3a/1aHue BBINOJIHEHO HE MOJIHOCTBIO, OTBETHI HEBEPHBIE.
3ananus nmo teme Ne 11  «JIuneiinbie omepatopbl. IlpuBegeHue MATPHUUbI JUHEHHOTO
onepaTropa K KaHOHH4YecKomy Buay. M3omMop¢u3M JTHHEHHBIX IPOCTPAHCTB):
Pazgen 11.2: Bommonauts Ne 1482, 1483, 1509-1511 u3 yueOHnoro nmocobus [Ipockypsiko
HN. B. CoopHuk 3a1a4 110 JIMHEHHOM anredpe : yued. mocodue ass By30B. - 8- u3a. - M.:
JlabopaTtopus bazoBeix 3nanmii, 2003.-382c.
Pasnen 11.4: Haiftu >)xopaHoBy HOpMaJIbHYIO (hOpMYy MaTpuIlbl U 6a3uc, B KOTOPOM
MaTpHUlla UMEET TaHHBIA BU]I.

-4 4 2 9 -6 -2 3 0 -1
.A=| -1 1 1 2.A=18 -12 -3 3.3.4=1-2 1 1
-5 4 3 I8 -9 -6 3 1 1




[IpaBuiia BEICTABJICHHUS OLICHKH 110 PE3YyJIbTaTaM BbINOJHEHUS 3aaHMUs:

Brinonnenue paboThl OIIEHUBAETCS «3aUTEHO»/«HE3AUTCHON:

«3auTeHo0» — pelIeHbI BCE 3a/1a4H, OTBEThI BEPHbIE.

«He3auTeHo» — 3a71aHUE BHINIOJHEHO HE MOJHOCTHIO, OTBETHI HEBEPHBIE.
3ananusa mo teme Ne 12 «EBK/IMI0OBO NPOCTPAHCTBO HAJ IM0JIeM BelIECTBEHHBIX H
KOMILJIEKCHBIX 4Hcesa. OpToHOpMHUPOBaHHBIN 0a3uc. OpToroHajJbHbIe MOANPOCTPAHCTBA
U MPOEKIHMN»:

Pazgen 12.2: Bemonnuts Ne 1358, 1360, 1362, 1371, 1372, 1374 6), 1403 u3 yueOHOTO
nocobus [Ipockypskos U. B. CoopHuUK 3aaa4 110 JIMHEHHON anreOpe : yued. mocodue i By30B.
- 8-e u3n. - M.: Jlaboparopust bazossix 3nannii, 2003.-382c.

[IpaBuiia BEICTAaBJICHUS OLICHKH 110 PE3YyJIbTaTaM BbINOJHEHUS 3aaHMUs:

Brinonnenue paboThl OIIEHUBACTCA «3aUTEHO»/«HE3AUTCHON:

«3a4TeHO0» — peIIeHbI BCE 3a/1a4H, OTBEThI BEPHbIE.

«He3auTeHo» — 3a71aHUE BHINIOJHEHO HE MOJIHOCTHIO, OTBETHI HEBEPHBIE.
3ananusa no teme Ne 14 «bujanHeillHble W KBaJApaTu4dHblie (Gopmbl, NpuBeleHHE K
KAHOHUYECKOMY BHIY»:

Pazgen 14.2: Boemmonauts 3aganus Ne 1176, 1177, 1181, 1183, 1248, 1250 u3 yueOHOrO
nocobus [IpockypsikoB U. B. COopHuK 3a1a4y 1o nuHeHHOMN anredpe : yued. mocoOue st By30B.
- 8-e m3n. - M.: Jlaboparopust bazoBsix 3nanmii, 2003.-382c.

[TpaBwiia BEICTABIICHUS OIICHKU 110 PE3YJIbTAaTAM BBIIOJHEHUS 3aaHMS:

BrinonHenue paboThl OIIEHUBACTCS «3aYTCHO»/«HE3aUTECHON:

«3a4TeHO0» — peuIeHbI BCE 3aJ]a4H, OTBETHI BEPHBIE.

«He3auTeHo» — 3a/laHue BBINOJIHEHO HE MMOJIHOCTHIO, OTBETHI HEBEPHBIE.

KonTpoabHas padora Ne 1
(nposepka cpopmuposannocmu OIIK-1, unouxamop HJ]-OIIK-1 2
6 wacmu ymeHuil pabomvl ¢ MAMPUYAMU U CUCMEMAMU TUHEUHBIX YPAGHEHULL
V. p p yp

IIpumepsbl 3a1aHM:
BapuanTt 1

1. Pemure cucteMy IMHEHHBIX YpaBHEHUI, Hconb3ys MeToll Kpamepa:
2x+3y+5z =10,

3x+7y+4z=3,
xX+2y+2z=3.
2. Pemmte cuctemy JUHEHHBIX YpaBHEHUM MeTo10M ["aycca:
2x,+7x, +3x;, +x, =5,
X, +3x, +5x; —2x, =3,
X, +5x, = 9x;, +8x, =1,
5x; +18x, +4x; +5x, =12.
2 5 7
3. Briuucinure oOpaTHyl0 MaTpully Ais matpunel (6 3 4
5 -2 -3



3 -3 -2 =5

2 5 4 6
4. BpluucINTE ONPEICIUTEND
5 8 7
4 4 5 6
Bapuanr 2

1. Pemure cucteMy IMHEHHBIX YpaBHEHUI, ncnonb3ysa Metol Kpamepa:

Sx—6y+4z=3,
3x-3y+2z=2,
4x-5y+2z=1.

2. Pemmute cuctemy JUHEHHBIX YpaBHEHUM MeTo10M ["aycca:
2x, +3x, —x;+x, =1,
8x, +12x, —9x; +8x, =3,
4x, +6x, +3x; —2x, =3,
2x, +3x, +9x; - Tx, =3.

3 -4 5
3. Briuucinure oOpaTHylo MaTpully aias matpunsl | 2 -3 1
3 -5 -1
3 -5 -2 2
-4 7 4 4
4. BpluncauTe onpenenuTenb .
-9 -3 7
2 -6 -3 2

IIpaBuia BEICTaBICHUS OLICHKH IO PE3YJIbTaTaM KOHTPOIbHOM DaGOTBIZ

Onenka 1o pe3yJyibTaTaM KOHTPOJBHOM pabOThl CUMTAETCS B OAJUIaX IO CIEAYIOLIEMY
OPUHIUITY:
- 3@ Ka)KJ10€ MOJIHOCTBIO IIPABHIIBHO BBIIIOJIHEHHOE 3a/laHue — 3 Oaiia;
- IIpY PEeLICHUM JONYIIEHbl He3HaUUTeNbHbIe apudmMeTnueckue omuoku — 2 6anna;
- IPaBUJILHO BBIOpaH CrOocO0 peLIeHUs 3aaHtsl, HO IIPU €r0 pealn3aliu JOMyLIeHbl TpyOble
omuOku — 1 6am;
- IOJIHOCTBIO HENPABUIIBHO BBINIOJIHEHHOE 3a1aHue — 0 0aos.

MaxkcumanbHOe KOJIMYECTBO OAJUIOB 110 UTOTaM KOHTPOJIbHOM paboTsl — 12 6aios,

Habpannoe konuuectBo OamioB oT 11-12 cooTBETCTBYeT OLIEHKE «OTIMYHO», §-10
0aJUI0B — OLIEHKE «XOpOIIOo», 5-7 OaJOB — OLIEHKE «YyJOBJIETBOPUTEIBHO», MEHee 5 OaioB —
OLICHKE «HEY/JOBJIETBOPUTENbHO» (YMEHHUsS HAa [JaHHOM JTale OCBOEHUS IUCLMIUIMHBI HE
c(hopMHUPOBaHBHI).

KonTtpouabsnas pabora Ne 2
(nposepka cihopmuposannocmu OIIK-1, unoukamop H/[-OIIK-1_2
(6 wacmu ymeHnuii pabomol ¢ 6eKMOPAMU, NPAMBIMU U NIOCKOCMAMU)

IIpumeps! 3aganuii:



BapuanTt 1

1. Jlansl BepmuHbl TpeyronbHuka A (-1, -2,4), B (4,-2,0)u C (3, -2, 1).
a). OnpenenuTb €ro BHyTPEHHUN yroJ Ipu BepiinHe B.
0). Haiitu nmomane tpeyronparnka ABC.
2. Bplunciauth 00beM TETpadApa, BEPUIMHBI KOTOPOTO HaXoAATCs B Toukax A (2, -1, 1),
B(,5,4),C@3,2,-1)uD 4,1, 3).
3. CocraBuUTbh ypaBHEHUE OUCCEKTPUCHI OCTPOIO yria MEKIY MPsIMbIMU
2x—=3y—-5=0wu 6x—-4y+7=0.
x=2+4t,
4 y-2 z+2
= = u
-2 -3

X+ o
4. Jloka3aTb, 4TO IpsSIMbIE y =—1+1¢, CKpEeINBAIOTCS U HAUTH

z=1-t
paccTosiHUE MEXIY HUMH.
5. Haiigute Touky, cummeTpuunyto Touke P (1, -1, -2) oTHOCUTENBHO NPAMOi
x+3 y+2 z-8
3 2 -2

Bapuanrt 2

1. Jlansl BepmuHbl TpeyronpHuka A (3,2,-3),B(5, 1,-1)u C (1, -2, 1).
a). OnpenenuTs €ro BHEUIHUM yroj pu BEpIIUHE A.
0). Haiitu mmomane tpeyronpanka ABC.

2. Boruncautb 00beM TETpadapa, BEpIIMHBI KOTOPOro HaxoaaTes B Toukax A (1, 2, -1),
B(,1,5),C(-1,2,1)uD (2,1, 3).

3. CoctaBuUTh ypaBHEHHE OMCCEKTPUCHI OCTPOTO yTiIa MEKIY HPSIMBIMU
3x+4y—-5=0wu 5x—-12y+3=0.

x+y—z=0, . x+2 _ y+1

x—y-5z-8=0 3 -2
yYpaBHEHHUE IUIOCKOCTH, B KOTOPOIl OHU JIeXKaT.

5. Haiigure Touky, cumMmMeTpudHyto Touke P (2, 3, -1) oTHOCHTENBHO MPSIMOiA

x-5 'y z+25

z
4. I[OKaBaTB, 4TO IPSAMBIC { = T napaJijiCJIbHbI U HAITUCATDh

3 2 -2

[IpaBuja BEICTaBICHMS OIICHKH I10 pPEe3YJIbTaTaM KOHTPOJBHOM Da6OTBII

Onenka o pe3ysibTaTaM KOHTPOJIbHOM paboThl cYUTaeTCs B 6alliax Mo cieayouemMy
OPUHIUITY:
- 32 Ka)KJ10€ MOJTHOCTHIO MTPABIJIBHO BBITIOJIHEHHOE 3a/laHue — 3 Oaa;
- IIPH PEeLICHUH JOMYIIeHbl He3HaYUTENbHbIe apu(MeTHuecKkue ommoku — 2 6anna;
- IPaBUWJILHO BBIOpaAH CrOco0 peleHus 3aJaHusl, HO TPU €ro peanu3aliy JOMyIeHbl TpyObie
omnoOKu — 1 0a;
- IOJIHOCTHIO HETIPaBMJIBHO BBINOJIHEHHOE 331aHue — () 6asos.
MakcumanbHOE KOJIMYECTBO OAJIJIOB TI0O UTOTaM KOHTPOJIBHOM paboThl — 15 6amios,
HaGpannoe konmuectBo O6amioB oT 13-15 cOOTBETCTBYET OIEHKE «OTIMYHO», 9-12
0aJTOB — OIIEHKE «XOpOIIoy», 5-8 0aIOB — OLIEHKE «YyJIOBIETBOPUTEIHHO», MEHEe 5 0ayuioB —
OLIGHKE «HEYJIOBJIIETBOPUTEIHHO» (YMEHHUS Ha HTaHHOM OJTale OCBOSHHS IUCIMIUIMHBI HE
chopMHUpPOBaHHI).



KonTpoabHas padora Ne 3
(nposepka cipopmuposannocmu OIIK-1, unouxamop HU/J-OIIK-1_3 6 uacmu npaxmuueckozo
NPpUMEHEHUA Memo008 8blYUCIEHUS CYMMbl U nepecev4eHus nodnpocmpancme JUHELIHO20
NPOCMPAancmed, pabomol ¢ TUHEUHbLMU ONepaAmopamiL)

IIpumepsl 3a1aHM:
Bapuant Nel

1. Haiitu 6a3ucsl CyMMBI U IIepeceueH s JIMHEHHBIX MOAIPOCTpaHcTB L, = lin (a,,a,,a;) u
L, =lin (b,,b,),ecmu a, =(0,1,1.1), a, =(1,1,1,2), a, =(-2,0,1,1) u b, =(-13,2,-1),

b, =(1,1,0,-1).

2. IIpoBeputs, uToO {e1 ,ez,e3} - 6a3uc mpocTpaHcTBa R’ M HaNMCaTh MATPHILy JUHEHHOro
oneparopa A B 3ToM Oasuce, ecnu Ade, = f,, Ae, = f,, Ae, = f,. BeIYNCIUTH KOOPIUHATHI
BeKTOpa Ax B Gasuce {e,,e,,e, }, ecmn x = {1,2,3}. ¢, = {1,2,0},e, = {1,1,0},¢; = {111},
fi=1240 f, = BALL £, = (012}

35

3. U3BectHa matpuna 4 = (4 3) JAuHenHoro oneparopa A B 6asuce {a,,a,},rne a, = {2},
1 2

a, =1{2,3} umatpuna B = 3 4 oneparopa B B 6asuce {b,b,}: b, ={1,0}, b, ={l,1}.

Tpebyercs HaiiTn MaTpuIty uHeiHOTO oneparopa X = A+ B” B Gasuce f, =a,, f, =b,.
4. UccnenoBath BOMPOC O IUArOHAIM3UPYEMOCTH oniepaTopa A, 3aJTaHHOTO MaTpuIlei

4 6 0
A=|-3 -5 0].B cnyyae, ecinu 3T0 BO3MOXHO, yKa3aTh 0a3UC U JUArOHAIBHYIO MaTPHUILY
-3 -6 1

orieparopa B 3TOM Oazwuce.

Bapuant No2
1. Haiitn 6a3ucbl CyMMbl M NepecedyeHusl JMHEHHBIX NoanpocTrpaHcTBs L, =lin (a,,a,,a;) n

L, =lin (b,,b,), ecmun a, =(,2,-1,-2), a,=@3,0Ll), a;=LLL) u b =(2,5-6,-9),
b, =(-1,2,-7,-3).

2. [IpoBepuTh, 4TO {e1 ,62,63} - 6asuc mpocTpaHCTBA R’ M HAaNMCaTh MAaTPHUIly JIMHEHHOTO
oneparopa A B 3TOM Oasuce, ecnu Ae, = f,, Ae, = f,, Ae, = f,. Bblunciaute KoopaJuHaThI
BeKTOpa Ax B Oasuce {el,ez,e3}, ecin x ={1,2,3}. e, ={-1,2,1},e, ={1,0,1},e, ={0,2,1},
fi=1-142), f, = 2,210, f, = {0,2,2}.

35
3. U3BectHa marpuna A4 = (4 3] nauHeiHoro oneparopa 4 B 6asuce {a,,a,}, rae a, = {12},

1 2
a, ={2,3} u marpuna B:(3 4] omepatropa B B 06asuce {b,b,}: b, ={L0}, b, ={Ll}.

Tpebyetcs HaiiTu MaTpully JiuHeitHOro onepatopa X = AB B 6azuce f, =b,, f, =a,.



4. HWccnenoBaTb BONPOC O JIUWArOHaJU3UPYEMOCTH omepatopa A, 3aJaHHOTO MaTpHUIlei
4 5 =2

A=|-2 -2 1 |.B ciyuae, eciu 3TO BO3MOXKHO, yKa3aTh 0a3UC U TUArOHAJIBHYIO MATPHULLy
-1 -1 1

orieparopa B 3TOM Oa3muce.

[IpaBua BEICTaBICHMS OIICHKH 110 pe3YJIbTaTaM KOHTPOJbHOM D&60TBIZ

OueHka 1o pe3ysnbraraM KOHTPOJIBHOM pabOTHI cYMTAeTCs B Oajuiax Mo ClexyroneMy
OPUHIUITY:
- 32 K@)XJI0€ MMOJHOCTHIO MPAaBIIILHO BBIIOJIHEHHOE 33aHue — 3 Oasuia;
- IIpH PeLICHUH JOMYIIeHbl He3HAYUTENbHbIe apu(MeTnueckue ommoku — 2 6anna;
- IPaBWJIBHO BBIOPAH CIIOCO0 pelIeHus 3aJaHusl, HO IIPU eT0 PeasIN3alii JOIYIICHbI IpyObIe
omnoOKu — 1 0a;
- IOJTHOCTBIO HETIPAaBUIIBHO BBINOJIHEHHOE 3aqanue — 0 6ayuios.
MaxkcumanbHOe KOJTMYECTBO OAJUIOB 110 UTOTaM KOHTPOJIbHOM paboTsl — 12 6amios,
HaGpannoe kommuectBo 0OamioB oT 11-12 cOOTBETCTBYeT OIEHKE «OTJIMYHO», 8-10
0aJuIOB — OIIGHKE «XOpPOIIO», 5-7 OaNJIOB — OLIEHKE «YJOBJIETBOPUTEIBHO», MEHEe 5 OamioB —
OLICHKE «HEYJIOBJIETBOPUTENbHO» (YMEHHMS Ha JAaHHOM JTale OCBOCHHS JHCIUIUIMHBI He
c(OpMHUPOBAHBI).

KonTposbHas padora Ne 4
(nposepka cipopmuposannocmu OIIK-1, unouxamop HU/J-OIIK-1_3 6 uacmu
YMeHUl pabombl ¢ OPMO20HANbHLIMU HOONPOCIPAHCINEAMU U NPOEKYUIMU, OPIMOHOPMUPOBAHHBIMU
bazucamu)

IIpumepsl 3a1aHuMi:
Bapuant Nel

1. HaliTu ypaBHEHUs, ONPEAEIAIOINE OPTOTOHAIBHOE TONOJIHEHHUE TOAIPOCTPAHCTBA,
X, +2x, +x;+x, =0,

3aJJaHHOTO CIENYIOIIE CUCTEMON ypaBHEHHM: 2x, +3x, —4x, +5x, =0,

x, +4x, +3x; —5x, =0.
2. ITpumenss npouecc oproroHanusanuu I'pama-1lImMuara, 1ocTpouTh OPTOroOHAIBHbBIN
0a3KC MONPOCTPAHCTBA, HATIHYTOTO Ha BEKTOPHI ¢, = (1,-2,2), a, = (~1,0,1), a, = (5,-3,-7) .
3. IlpuBecTH K KAHOHUUYECKOMY BUAY KBaJAPATHUUHYIO GOPMY X +2x; +3x; —4x,x, —4x,x, .
VYkazare KaHOHUYECKUii Oazuc.
4. Haiitu Bce 3HaueHus napamerpa A, Ipu KOTOPBIX NOJOKHUTEIBHO OIIpeesieHa KBaIpaTHyHas

2 2 2
dopma: 2x; 42, +3x5 + 2Ax,x, + 2x,x;.

5. Haliti OpTOroHaJIbHYIO IPOEKLHIO U OPTOTOHAIBHYIO COCTABIIAIOLIYIO BEKTOPA
a=(-1LL1) a,=(5,1,-3,3)

¥=(1,3,-1,3)

Ha IOANPOCTPAHCTBO, HATAHYTOE Ha BEKTOPBI

Bapuant No2
1. JIuneiiHOe MOANPOCTPAHCTBO 33aHO YPABHEHUSIMHU



2x,+x, +3x,—x, =0,

3x, +2x, -2x, =0,

3x,+x,+9x, —x, =0.
Haiitu ypaBHeHUs, 3a1al01[1Ue OPTOTOHAIBHOE JOMOJHEHHE 3TOTO MOANPOCTPAHCTBA.
2 ITpumensisi mporecc oproroHanuszauuu I'pama-IlIMuara, mocTpouTh OPTOTOHANBHBINA Oa3uc
HOJAIPOCTPAHCTBA, HATAHYTOrO Ha BeKTophl 4, = (1,2,2), a, =(1,1,-5), a, =(3,2,8).
3. IIpuBecTH K KAHOHUUYECKOMY BUAY KBaJIpaTHUHYIO GOpPMY 2x +x; —4x,x, —4x,x, . YKa3aTh
KaHOHUYECKH Oa3uc.
4. HaiiTu Bce 3HaueHUs mapameTpa A, Ipu KOTOPBIX MOJIOKHUTEIBLHO ONpeelieHa KBaipaTuuHas
dopma: X7 —2x5 + x5 + Ax,x, +4x,x; +2X,x,.

o x=(1,3,-1,3)

5. HaiiTu opTOroHanbHy10 IpOEKIHI0 U OPTOTOHAJIFHYIO COCTABIISIONIYI0 BEKTOPa
Ha MOANPOCTPAHCTBO, HaTsHyTOE Ha BekTopsl a, = (1,1,1,1), a, = (3,3,-1,-1).

[IpaBuja BEICTAaBICHMS OIICHKH 110 pPEe3YJIbTaTaM KOHTPOJBbHOU Da6OTBI:

OueHka 1o pe3ynbraTaM KOHTPOJIBHOM pabOTHI cYMTAeTCs B Oayuiax Mo CleyromneMy
OPUHIUITY:
- 32 K@)XJ0€ MMOJHOCTHIO MPAaBIIIFHO BHIIOJTHEHHOE 3aaHue — 3 Oasuia;
- TIPH PeLICHUH JONMYIIEeHbl He3HAaYUTENbHbIe apu(mMeTnueckue ommoku — 2 6anna;
- IPaBIWJIBHO BBIOPAH CIIOCO0 pelIeHus 3aJaHusl, HO IIPU €T0 PeasIn3alii JOIYIICHbI IpyObIe
omnoOKH — 1 0a;
- IOJTHOCTBIO HETIPAaBUIIBHO BBIOJTHEHHOE 3aqaHne — 0 6ayuios.
MaxkcumanbHOe KOJTMYECTBO OAJUIOB 110 HTOTaM KOHTPOJIBHOM paboTsl — 15 6amios,
HaGpannoe xommuectBo OamioB oT 13-15 COOTBETCTBYET OIEHKE «OTJIMYHO», 9-12
0aJuIOB — OIIEHKE «XOpOIIo», 5-8 OaIOB — OLIEHKE «YJOBJIETBOPUTEIBHO», MeHee 5 OamioB —
OLICHKE «HEYJIOBJIETBOPUTENBbHO» (YMEHHMS Ha JAaHHOM JTale OCBOCHHS JHCIUIUIMHBI He
chopMHUpPOBaHHI).

TecT AJ1s1 caMONIPOBEPKH MO pe3yJIbTATAM OCBOEHHUS TUCHUILIUHBI
nepej 3K3aMeHOM
(tect mpoBoauTcs B YK «AHajmTHYecKasi reoMeTpUs U JIMHelHas ajareopa» B LMS
Moodle)

B Tecte 7 3ananuii, 3a paBUIBHBINA OTBET Ha KX kI Borpoc aaetcs 2 6amna. Ha
IIPOXOXKACHHUE TECTA JAETCs BpeMs 2 Jaca.
KonnyectBo HabpaHHBIX 0a/10B OT 12 10 14 COOTBETCTBYET OLICHKE «OTIMYHO.
KonnuecTBo HabpaHHbIX 0auioB OT 9 10 11 COOTBETCTBYET OIIEHKE «XOPOIIIOY.
KonnyectBo HaOpaHHBIX 0a/IOB OT 6 10 8 COOTBETCTBYET OLICHKE
«Y IOBJIETBOPUTEIILHOY.
KonnyectBo 6aiioB MeHbIe 6 COOTBETCTBYET OlleHKe «HeyaoBiIeTBOpUTEIbHOY.
IIprMepHBIE BOIPOCHI TECTA:

1. Onpenenute, K KAKOMY TUITY 110 KOJIMYECTBY PEIICHUI OTHOCUTCS CUCTEMA JTMHEUHBIX
2x+3y+5z =10,

ypaBHEeHUH <3x+ 7y +4z =3,
xX+2y+2z=3.



a) Onpenenennas; 0). Heonpenenennas; B). HecoBmecTHas

9 7 9 7
8 6 8 6
2. Beruuciaure onpeaennTenb :
-9 -7 9 7
-8 -6 8 6

a)0 0)16 B)-5

3. Ipu kakoM 3HaYeHHH apaMeTpa A cucTeMa JTMHEHHBIX ypaBHEHUH He UMEET PelleHHMit
A+3)x+y+2z=24,
AxX+(A-Dy+z=24,
3A+Dx+Ay+(A+3)z=5.

a) l 6)0 B) -1

4. Jlanbl BepmmHbI Tpeyroibauka A (-1, -2, 4), B (-4, -2, 0) u C (3, -2, 1). Uemy paBeH ero

BHYTpPEHHUH yroJi npu BepinHe B?

a)60° 6)30° B)45°

5. SIBIArOTCSA JIM KOMIUTaHAPHBIMUA BekTOophl d = {2,3,—1}, b= {1,-1,3}, ¢ ={1,9,-11} ?
a) na ©0)HeT

x=2+4,

x+4: y—2 :Z+2 "

: 3 y=-1+t¢, ckpemuBaromumucs?

z=1-t

6. SABnArOTCS 11 IPSIMbIE

a) na 0)HeT

7. BIuuCIuTh 00bEM TeTpadpa, BEPIIMHBI KOTOPOTO HAXOAATCS B TOUKAX

A (27 -17 1)7 B (57 55 4)7 C (37 27 -1) uD (47 17 3)

a) 2 6)3 )l

3aaHus AJ151 CAaMONPOBEPKH MO Pe3yaIbTATaM OCBOCHUS TUCHHUILINHBI
nepej 3K3aMeHOM
(BoinoJiHATCA B DYK «AHaauTH4YeCcKas reoMeTpus M JuHeiiHas aiareopa» B LMS
Moodle)

B 3aganuu 5 3aaa4, 3a npaBUIbHOE PEIICHUE KaXKI0H 3a1auun gaetcs 2 6amia. Ha
BBITIOJIHEHHE 3aJaHus JaeTcsl Bpems 2 yaca.
KonnuecTBo HabpanHbIx 6amwioB oT 9 10 10 COOTBETCTBYET OIIEHKE «OTIUYHOY.
KonnaecTBo HaOpaHHBIX OAJITIOB OT 7 0 8 COOTBETCTBYET OIIEHKE «XOPOIIIOY.
KonnuecTBo HabpaHHBIX 0a/IOB OT 5 10 6 COOTBETCTBYET OILIEHKE
«Y IOBJETBOPUTEIBHOY.
KonnyecTBo 6amioB MEHBIIE 5 COOTBETCTBYET OlleHKe «HeyaoBeTBOpUTEIHHOY.

IIpumMepHLIE 3a1a4n:




1. MccnenoBarh BOIIPOC O JUArOHAIU3UPYEMOCTH oriepatopa A , 3aJaHHOTO MaTpULIEH

4 6 0
A=|-3 -5 0].B cnyuae, eciii 3T0 BO3MOKHO, yKa3aTh 0a31C U JAHArOHAIBHYIO MaTPHILY
-3 -6 1

oreparopa B 3TOM Oasmuce.
2. Ilpumensis mpouecc oproroHanuzanuu ['pama-llIMunara, mocTpouTh OPTOTOHATBHBIN

Gasuc moampoctpancTa, HarsHyroro Ha Bektopsl a4, =(—14,-3), a, =(3,-7,5),
a; =3,-21), a, =(-4,1,0).

3. Haiitu OpTOrOHAJBbHYIO TPOEKIMIO H OPTOrOHAJIBHYIO COCTaBIISIOUIYI0 BEKTOpa
x = (14,-3,-6,—7) Ha MOAIPOCTPAHCTBO, HATSIHYTOE Ha BeKTOpsl Y, = (-3,0,7,6), », =(1,4,3,2),
v, =(2,2,-2,-2).

4. Haiitu Bce 3Ha4eHUs mapameTpa A, MPH KOTOPBIX MOJIOKUTEIBHO ONpeelieHa KBaIpaTHIHAs
dopma: Ax} — 2x; +x7 + x,x, +4x,X, + 2X, X, .

5. Haiit 6a3uc u pa3MepHOCTh JTUHEHHOTO MOAMPOCTPAHCTBA: BCEX MHOTOUYJICHOB CTEIEHU HE
6onee 4, ynosnersopsirorux yenosusam 2 f(0) —3 /(1) =0.

2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JIA IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
Cnucok BONpocoB K 3K3aMeHy 1 cemecTp:

1. Tlonsatue BexTOpa B reoMeTpuu. JInHEHHbIE Onepalluy HaJ BEKTOPAMHU U UX CBOMCTBA.
[lonsTe NTMHEWHOTO BEKTOPHOrO IpOCTpaHCcTBa. [IpuMepsl JIMHEMHBIX BEKTOPHBIX
npoctpancTB. [IpocTpancTBo R”.

2. IloHsTHE CUCTEMBI IMHEHHBIX ypaBHEHUN U ee pemieHuss. COBMECTHBIE U HECOBMECTHBIE
cucrembl.  OnpeneneHHblE W HEONpPENEIEHHBIE  CHUCTEMBI.  JJIEMEHTapHbIE
npeoOpa3oBaHMs CUCTEMbI. PABHOCHIIbHBIE CHCTEMBI.

3. IlpaBuno Koppana-I'aycca HCKIIOUYEHHSI MEPEMEHHOW M3 BCEX YpPAaBHEHUH CHUCTEMBI
Kpome onHoro. IlpuBeneHue cucTteMbl K eIMHHMYHOMY Oasucy. PemieHue cucteMsl
JIMHEWHBIX YPaBHEHUM.

4. OpgHopoaHas cucCTeMa JMHEMHBIX YpaBHEHMH U cBoiicTBa ee pemeHuil. CBs3b
pelIeHnit HEOJHOPOAHON CUCTEMBI 1 COOTBETCTBYIOIIEH €i OJTHOPOIHOM.

5. JluHelHO 3aBHCUMBIE U JUHEWHO HE3aBHUCUMBIE CHCTEMBI BEeKTOpoB. HeoOxoqumoe u
JIOCTAaTOYHOE YCJIOBHE JIMHEHHON 3aBUCUMOCTH BEKTOPOB. [Ipumepsi.

6. CBoiicTBa TMHENHO 3aBUCUMBIX U JIMHENHO HE3aBUCUMBIX CUCTEM BEKTOPOB. JInHeHas
3aBHCUMOCTE BEKTOPOB B R”.

7. Tlonstue Ga3uca cucteMbl BEeKTOpoB. Teopema o IBYyX pa3iuU4HBIX 0a3zucax OJHOM U
TOM ke cucTeMbl BeKTopoB. KoopanHaTel BekTopa B JaHHOM Oaswce.

8. Panr cucreMbl BEKTOpOB, €ro cBoicTBa. Pa3MepHOCTh BEKTOPHOI'O MPOCTPAHCTBA.
[TonsTue panra matpunsl. Pemienue 3axaq 1o OTBICKAHUIO paHTa MAaTPULIBL.

10. Onepauuu HaJg MaTpHUIAMU, UX CBOMCTBA. Pa3MepHOCTh MPOCTPAHCTBA OJHOTHUITHBIX
MaTpHUll pazMepa mxn.

11. O6paTHas maTpuia. MaTpuyHas 3alHCh CHCTEMBbl JHMHEHHBIX ypaBHEHUH U ee
pelieHue ¢ ToOMoIbI0 00paTHON MaTPUIIBI.

12. [lonsiTie ompenenuTeNns KBagpaTHOW MaTpulbl. MwuHOp U  anredpanyueckoe
nononnenue. [IpaBuiio Jlammaca pa3noxeHUs ONPENeIUTENs MO 3JIEeMEHTaM KaKou-
1160 cTpoku (cToso1a).
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CBoiicTBa onpeieIuTeNei, METOAbl UX BHIYMCIICHU.

Brruncinenne oOpaTHOW MaTpHIBl C MOMOIIBIO aidreOpanvyeckux JOMOJTHEHHH ee
snemeHTOB. [IpaBuio Kpamepa pemieHus: CUCTEMBbI JIMHEHHBIX ypaBHEHUM.

CxansipHoe IpOU3BEAEHUE BEKTOPOB, €r0 CBOWCTBA U NMPUIIOKEHUS B F€OMETPUH U
busuke.

BektopHoe mnpou3BeneHHE BEKTOPOB, €r0 T'€OMETPUUECKUH CMBICH, CBOMCTBA,
IPUIIOKEHHUS.

CMmemianHoe NPOU3BEJEHHE BEKTOPOB, €ro TE€OMETPUYECKHIl CMBICH, CBOMCTBA,
NpuiIoKeHus. J[BoiiHOE BEKTOPHOE MPOU3BEICHUE.

[lonstue adduHHOW M TPSAMOYTOJBHOW JEKAPTOBOW CHUCTEMBI KOOPAMHAT Ha
IUIOCKOCTH W B mpocTpaHcTBe. KoopauHatel TOYKH. ['€OMETpUUECKUN CMBICHT
KOOPJIMHAT TOYKH B MIPSIMOYT'OJIBHOW 1€KapTOBOW CHUCTEME KOOPANHAT.

[TonsipHast cuctema KOOpJIUHAT, €€ CBA3b C MPSAMOYToJIbHOU qekapToBoi. Chepruueckue
Y HWIMHAPUYECKHE KOOPAUHATBHI.

PaznuuHbple ypaBHEHHs NpsIMONl JMHUM HaA IUNIOCKOCTM M B IHPOCTPAHCTBE:
napaMeTpU4eCKre YPaBHEHHS 110 TOUKE U HAPABIISIOLIEMY BEKTOPY, IIO ABYM TOUYKaM,
KaHOHUYECKHE YPABHEHHUS.

O6mee ypaBHEHHWE TPSIMOM HA IUIOCKOCTH, TEOMETPUYECKHH CMBICT  €ro
KO3(QGUIINEHTOB B MNPSAMOYTOJIbHOW IEKapTOBON CHCTEME KOOpAMHAT. Y paBHEHHE
MPSIMOM 110 TOYKE U YTII0BOMY KOA(PHUITHEHTY.

YpaBHeHHE IpAMOM B OTpe3Kax. YpaBHEHUE IPSIMOM IO TOYKE M HOPMAIbHOMY
BEKTOPY B MPSIMOYTOJIBHOM JE€KAPTOBOM CUCTEME KOOPAUHAT.

B3auMmHOe pacnoisiokeHue ABYX MpsAMBIX Ha INIOCKOCTH. PacronoxeHue npsamMon
OTHOCHUTEJIBHO O0CEM KOOPANHAT.

Yrou mexay npssMeiMu. PaccTosiHMEe OT TOYKH 10 MPSAMON HA IJIOCKOCTH.
PasnuuHble ypaBHEHHs IUIOCKOCTH: IAapaMETPUYECKHE 10 TOYKE M JBYM
HaIpaBJAIOIIUM BEKTOpaM, TPeM TOUKaM, olliee ypaBHEHUE MIIOCKOCTH.

B3aunmHoOe pacnonokeHue AByX U Tpex IulockocTed. [Ipsmas kak mepecedeHue IBYX
MIJIOCKOCTEHN.

B3aumHoe pacnonoxeHue npsiMoil ¥ MI0CKOCTH, ABYX IPSIMBIX B IPOCTPAHCTBE.
VYpaBHEHHE NIOCKOCTHU MO TOYKE U HOPMAIBHOMY BEKTOpY. PaccTtosiHue OT TO4kH 10
IJIOCKOCTH B IPOCTPAHCTBE.

PaccTosiHMe OT TOYKM 10 MPSIMOI B IPOCTPAHCTBE. YTOJ MEXY IMIOCKOCTSIMHU.
DJIMIC, €T0 KAHOHUYECKOE YPaBHEHHUE U CBOMCTBA.

['unepOoa, ee KAHOHMYECKOE YPaBHEHUE, CBOWCTBA. ACUMIITOTHI THIIEPOOJIBI.
[Tapaboia, ee KAHOHUYECKOE YpaBHEHHE U CBOHCTBA.

[ToBepXHOCTH BpallleHUs: FJUTUIICOUA, TUTIEPOOTOU b, TapabOoIOU/I.

Kanonunueckue ypaBHEHHS IOBEPXHOCTHM BTOpPOTO MOpsAAKAa M HMX MCCIEI0BAaHUE
METOJIOM CEUYECHUH.

Konnueckue v IMIMHIPUYECKUE TTIOBEPXHOCTH.

Cnncok BONPOCOB K IK3aMeHY 2 ceMecTp:

[ToanpocTpaHcTBa JTUHEHHOrO BEKTOPHOI'O IPOCTPAHCTBA, MX IEPECEYEHHE U CyMMa.
[Tpumepsl. Teopema 0 pa3MEpHOCTH CYMMBI ABYX MOAIPOCTPAHCTB.

[Ipsimast cymma noanpocTpancTB. JInHelHas 060109Ka CUCTEMBI BEKTOPOB.

[TonsTe Ga3uca BEKTOPHOTO MPOCTPAHCTBA M KOOpAMHAT BekTopa. lIpeoOpazoBanue
KOOPJIMHAT BEKTOPOB IPH MEPEX01e K HOBOMY 0a3ucy.

[lonstTne nuHeliHOro omneparopa. Ilpumepsl nuHEWHBIX omnepaTtopoB. IIpocrteitmue
cBoMicTBa. MaTpuia JIMHEMHOT0 orepaTopa.

Apudmerndeckue ornepanuy HaJl TUHESHHBIMH OllepaTOpaMu U UX CBOMCTBA.

V3MeHeHre MaTpUIlbl JIMHEHHOTO onepaTopa MpH nepexoje K HoBoMy Oas3ucy.



7. Slmpo m oOpa3 nuHeiHOTO omnepatopa. Panr u nedexrt. Teopema 0 B3aMMOCBSI3U MEXITY
pa3sMEpHOCTSIMM HOATIPOCTPAHCTB Kerd U Im 4.

8. HMHBapuaHTHbBIC MOANMPOCTPAHCTBA JIMHEHMHOTO omneparopa. Pa3znmoxkeHne mpocTpaHCTBa B
NpSIMYI0 CyMMY MHBAPHUAHTHBIX OTHOCUTEIEHO HEKOTOPOTO ONepaTopa MoIpPOCTPAHCTB.

9. TlonsiTue COOCTBEHHOTO BEKTOpa JMHEHHOTO omeparopa. XapaKTepUCTHICCKUN
MHOTOYJICH U COOCTBEHHBIC 3HAUCHUS JIMHEWHOTO OTepaTopa.

10. CBoiicTBa COOCTBEHHBIX BEKTOPOB JHMHEHHOTO omeparopa. [IpuBeneHwe MaTpHIlbI
JUHEWHOTrO oreparopa K JuaroHalbHOMY BuAy. JKopaaHoBa HopmalbHas ¢opma
MaTpPHIIbl IHHEWHOTO oneparopa (MMOHATHE).

11. ITonsiTue €eBKJIKMIOBA MPOCTPAHCTBA HAJ IOJEM BEUIECTBEHHBIX 4HCEN (KOMIUIEKCHBIX
ymcen). [Ipumepsl €BKIMIOBBIX MPOCTPAaHCTB. [[MHMHA BEKTOPOB YIroj MEXIy IBYMs
BEKTOpPAMH.

12. OpToroHayibHBIN 06a3UC €BKINAOBA IPOCTpAaHCTBA. Teopema 0 TUHEHHON HEe3aBUCUMOCTH
MOMapHO OPTOTOHAJIBHBIX BEKTOPOB JaHHOM cucteMbl. l[lpouecc opToronanuzanuu
MOCTPOEHHUS OPTOTOHAJIBHBIX BEKTOPOB.

13. OproronanpHble  HOJNPOCTPAHCTBA EBKJIMIOBAa MpocTpaHcTBa. Heobxomumoe U
JIOCTaTOYHOE YCIIOBUE OPTOTOHAIBHOCTH 2-X MOAMPOCTpaHCTB. Teopema o nepeceueHun
JIBYX B3aUMHO OPTOTOHAJIbHBIX MOIIPOCTPAHCTB.

14. OproroHanbHOE€ AOMOJHEHHE MOIANMPOCTPAHCTBA , €ro mocrtpoeHue. OpToroHajibHas
MPOEKIUs BEKTOPA HA MOAMPOCTPAHCTBO.

15. Tlonsitne OwnmmHeHOW (opmbel. Marpunia OunwHEHHOW (GOpPMBI, €€ H3MEHEHHE IpHu
nepexoie K HoBoMmy 6asucy. Panr 6mnnHeiHo# GopMsi.

16. CummeTprueckass M KOCOCHUMMeTpuueckas OunuHeinble ¢opmbl. Heobxomammoe wu
JIOCTaTOYHOE  YCIOBUE CHUMMETPUYHOCTH (KOCOCUMMETPUYHOCTH). Teopema o
MPEACTABIICHUH JI000M OWJIMHEHHOW (GOpMBI B BHUIE CyMMBI CHMMETPHYECKON U
KOCOCMMMETPHUYECKON OUITHMHENHHBIX (opM.

17. KBaapatuunass ¢opma, ee Mmarpuna. l[IpuBenenuwe KBaapaTuuHOHW (GOPMBI K CymMMe
KBaJpaToB (TeopeMa).

18. Kanonnueckast ¢opMa KBaapaTUYHOH (OpMBI. 3aKOH WHEPIIUU KBAJPATHUHBIX (OPM.
[TonoxxuTenpHO- W OTPULIATENBHO-ONPEICICHHBIE KBaApAaTUYHBIE (DOPMBI, KpHUTEpUil
CunbBecTpa.

19. bununelinple W KBaapaTU4HbIE (HOPMBI B KOMIUIEKCHOM €BKJIHJIOBOM IPOCTPAHCTBE.
N3menenne MaTpuilbl OMIMHEHHON (OPMBI TIPH TIEPEX0jie K HOBOMY 0a3ucy. DpMHUTOBBI
OMITMHEWHBIE U KBaApaTUYHBIE (POPMBI.

20. IlonsiTue omeparopa, CONMPSHKEHHOTO K AaHHOMY. MaTpulia CONpsKEHHOTO omnepaTopa.
CBolicTBa onepanuy CONpsKEHUs.

21. CaMOCONpsKEHHBIN onepaTop, €ro MaTpuila, CBOMCTBRA.

22. Kanonnueckass ¢Gopma MaTpHIBI CaMOCONPSIKEHHOTO ONepaTropa, B E€BKIHIOBOM
IIPOCTPAHCTBE.

23. YHuTapHbIil onepaTop, ero cBorcTea. KaHOHMYECKHIl BUT MATPHUILBI.

24. OpToroHajlbHbII OnepaTop, €ro CBOWCTBA U MaTpUIa.

25. OpTOoroHajabHbIE ONEPATOPHI, ACHCTBYIONIME B OJHOMEPHOM M JBYMEPHOM E€BKJIMIOBBIX
MPOCTPAHCTBAX

l'[paBn.ﬂa BBICTABJICHHUA OIICHKHN HA 3K3aMCHE.

Ha sk3amene nposepsiercst chopmupoBanHocTh komrerennu OIIK-1, (maaukaTopsr UJT-
OIIK-1 2, UA-OTK-1 3 B yacTM yMEHHMH pabOThl ¢ MaTpHUllaMH, CHCTEMaMM JIMHEHHBIX
anreOpanvyeckux ypaBHEHUN, BEKTOpaMH, MPSAMBIMU W IUIOCKOCTSIMHM, HAaBBIKOB pabOThHI C
JMHEWHBIMU POCTPAHCTBAMH, JIMHEHHBIMHU OIIepaTOpPaMu M KBaIPATUYHBIMH (hopMamH).



B sx3aMeHanmoHHbIN OUIET BKIIIOUAETCs ABa TEOPETHUECKUX Bompoca. Ha moarotoBky k
OTBETY JlaeTcsl He MeHee 1yaca.

[lo wroram »5K3aMeHa BBICTABJISETCS OJHA U3 OLEHOK: «OTJIIMYHO», «XOPOIIO»,
«YJIOBJIETBOPUTEIILHO» HIIA «HEYIOBIECTBOPUTEIHHOY.

Ounenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIM JEMOHCTpUPYET TIyOoKoe U
IIOJIHOE€ BJAJCHUE COACPKAHMEM MaTepuana W IOHATUHHBIM amlapaToM AaHAIUTHYECKOU
TeOMETPUH U JIMHEHHOH anreOpbl; OCYLIECTBISIET MEXIIPEIMETHbBIE CBSI3U; YMEET CBS3BIBAThH
TEOpUI0 C MpakTUKOW. CTyIOEeHT HaeT pa3BepHYTHIE, IOJHBIE U YETKHE OTBETHI Ha BOIPOCHI
9K3aMEHAIlMOHHOTO Owiera ¥  JIOMOJHUTENbHBIE BOMPOCHI, COOJIOAAET  JIOTUYECKYIO
IIOCJIE0BATENBHOCTD IIPH U3JIOKEHUU MaTepuana. ' paMOTHO HCIIONIb3yeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE€ KPUTEPHUSAM, HO OTIMYAECTCA MEHbIIEH OOCTOATENBbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TIOJHOTOWH. B OTBeTe MMEIOT MECTO OT/ENIbHbIE HETOYHOCTH
(HeCYIIIECTBEHHBIC  OIIMOKH), KOTOpPBIE  HUCIPABISIOTCS  CaMUM  CTYACHTOM  TIOCTe
JIOTIOTHUTENBHBIX U (MJIM) YTOUHSIOIIHUX BOIPOCOB IK3aMEHATOPA.

OuneHka «Y10BJI€TBOPUTEIbHO» BHICTABIISIETCS CTYACHTY, KOTOPBIHM J1aeT HEAOCTATOYHO
NOJHBIE M TOCJTENOBaTElIbHbIE OTBETHI HA BOINPOCHl JK3aMEHALIMOHHOTO Owiera u
JOTIOTHUTEIIbHBIE BOIIPOCHI, HO IIPH 3TOM JAEMOHCTPHPYET YMEHME BBIICINUTH CYIIECTBEHHBIC U
HECYIIIECTBEHHBIE ITPU3HAKH U YCTAaHOBUTH PUUMHHO-CIICICTBEHHBbIE CBA3H. OTBETHI U3JIaraercs
B TEPMHHAX AaHAIUTUYECKOH IeOMETpUH M JIMHEHHON anreOpbl, HO IpPU 3TOM JOIyCKaroTCs
OMOKK B ONpPEICNCHHH U PACKPBITUM HEKOTOPBIX OCHOBHBIX NOHATHH, (GOpMYyIHpOBKe
IIOJIO’KEHUM, KOTOPBIE CTYIEHT 3aTPYJHSAETCS MCIPABUTh CaMOCTOATENBHO. [Ipn aprymenTranun
OTBETa CTYJCHT HE OOOCHOBBIBAET CBOM CYXJIeHHUS. Ha 4YacTh JONMOJHHUTENIBHBIX BOIPOCOB
CTYJEHT 3aTPyAHSCTCA JaTh OTBET WIN AAE€T HEBEPHBIE OTBETHI.

Onenka «HeynoB/j1eTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIH AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HaHUs; OECHOpPSIOYHO U HEYBEpEHHO H3jaraeT MaTepual; He
YMEET BBIIEINATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COCUHATh TEOPETUUECKUE MTOJIOKEHHUS C
IPAaKTUKOH, HE YCTaHABIMBACT MEKIPEIMETHBbIE CBS3U; JONYCKaeT TIpyOble OIIMOKU IpU
ONpPEACIICHUN CYILIHOCTH PACKPBIBAEMBIX IOHSTHUM, SIBJICHWM, BCJIEICTBUE HEMOHUMAHUS HX
CYIIECTBEHHBIX M HECYLICCTBEHHBIX IPU3HAKOB M CBS3€H; JACT HEINOJIHBIE OTBETHI, JIOTUKA U
MOCJIEI0BATEIbHOCTD H3JI0KEHHUS KOTOPBIX MMEIOT CYLIECTBEHHbIE U IPUHLIMIHAIbHBIC
HapylLICHHUs, B OTBETaX OTCYTCTBYIOT BBIBOABI. JIONOJHUTENBHBIE W YTOYHSIOIIUE BOIPOCHI
PK3aMEHAaTOpa HE NPUBOAAT K KOPpPEKLIHMHM OTBETOB CTylaeHTa. Ha OCHOBHyI dacTh
JOTIOJTHUTEIIBHBIX BOIIPOCOB CTYACHT 3aTPyIHACTCS AATh OTBET MJIU 1a€T HEBEPHBIE OTBETHI.

Ouenka «HeynoBneTBOpUTENbHO» BBICTABISIETCS TaKXKe CTYACHTY, KOTOPBIH B3sI
9K3aMEHallMOHHBII OHMJIeT, HO OTBEYaTh OTKA3aJCs.



IMpuioxenne Ne 2 k padoyeid nporpaMme M CHUATIIAHbBI
« AHAJIMTHYeCKasl TeOMeTpHs U JIMHelHHasi ajaredpa »

MeTonnquKne YKazaHud QJId CTYACHTOB 110 OCBOCHHIO JUCITUIIJIUHBI

OcHoBHOH (hopMOIi M3JI0KEHUS YIEOHOTO MaTepHalia Mo AUCIUIUITMHE «AHAIUTHYECKAs
reoMeTpHsl M JIMHEWHas anre0pa» SBISIOTCA KaK JIEKIUW TaK W MPAKTHYECKUE 3aHSTHS. DTO
CBS3aHO C TE€M, YTO CTYyACHTaM, BaXHO MPUMEHSATh MOJyYEHHBIE 3HAHMUS HA MPAKTUYECKUX
npuMepax il JTy4dliero ycBOGHUs wmarepuana. Jmsi 3TOro Ha NPAaKTHUYECKHUX 3aHITHSIX
MPUBOJIUTCS pellleHrne OOJIbIIOro KOJIMYECTBA 3a/ay, JaBas CTYJAEHTaM BO3MOXKHOCTH JIydlle
YCBOUTH MaTepHal.

Jljis yCHemHoro OCBOEHUs AUCUUILIMHBI OY€Hb BaXHO pEIIeHHEe JOCTATOYHO OOJIBLIOTO
KOJIMYECTBA 33J]1a4, KaK B ayJUTOPUHU, TaK U CAMOCTOATEIHHO B KAUECTBE JOMAITHUX 3a/JaHUU.
Martepuain, 3aKOHCIIEKTUPOBAaHHBIA Ha JIEKIHUAX, HEOOXOAMMO J0Ma elle pa3 MpopadaThiBaTh U
00s13aTeNFHO MPOPEIINBATH 33/1a49H, 33/IaHHBIE TSI CAMOCTOSITEILHOTO PEIICHUSI.

Bonbimoe BHUMaHWE JOKHO OBITH YAEIEHO BBITIOJHEHHIO JOMaIiHeld paboTel. B
KaueCcTBE 3aJ]aHMil Il CAMOCTOSTENILHON paboThI JoMa CTyJEHTaM MpPEeJIaraloTcs 3aa4yn, KaK
aQHAJIOTMYHBIE Pa300paHHBIM Ha JIEKIUSIX, TaK U MOBBIIICHHON CII0XHOCTH, JUIsl (OPMUPOBAHUS
HCCJICIOBATETILCKUX HAaBBIKOB. J[0OpOCOBECTHOE BBIMOTHEHHE JAOMAITHETO 3aJlaHUsl MOMOTAaeT
CTyJEHTaM Jy4Yllle yCBauBaTh MPOWJIEHHBIA MaTepuasl, U MPOCIEKUBATH CBSA3b MPOUIECHHOIO
MaTepurana ¢ HOBBIM.

Jljis IpOBEpKH M KOHTPOJISI YCBOEHUS TEOPETHYECKOro U MPAKTUYECKOro Marepuaia, B
Te4eHHe OOyYeHUs TPOBOAITCS TMPOBEpKAa JOMAITHUX 3agaHuil. Takke MPOBOIATCS
KOHCYJIbTAIluU (P HEOOXOAMMOCTH) IO pa3dopy 3alaHuil IJIs JAOMalrHed paboThl, KOTOPHIC
BBI3BAJIM 3aTPYAHCHUS.

[TonmHpI CcMHUCOK 3aJaHUN JJIT CaMOCTOSITENHHOW paboThl MO TemaMm (paszaeniam)
mucuuruinael npuBeneH B DYK B LMS Moodle «Ananutuyeckass TeéOMETpUH W JIMHEHHAs
anrebpay». Bompocsl, Bo3HUKaIOIMIKME B MPOLECCEe WIN 10 UTOTaM PEIIeHUs 3TUX 3a7ad, MOXKHO
3a1aTh Ha KOHCYIbTalMAX uin B popyme (uate) B YK B LMS Moodle.

B KoHIle mepBOro M BTOPOrO CeMecTpa CTYACHTHI CAAIOT H3K3aMeH. OK3aMEeHBI
MPUHUMACTCS 10 SK3aMEHAIIMOHHBIM OWIIeTaM, KaKIbli M3 KOTOPHIX BKJIIOYAaeT B ceOsl JBa
TeopeTudecKknx Bompoca. Ha camocTosiTensHy0 MOATOTOBKY K 3a4eTy BBIAENSETCS 3 JHS, BO
BpeMsl MMOJATOTOBKH K 3a4eTy IPEyCMOTPEHA ITPYIIOBasi KOHCYJIbTaIHU.

OcBOUTH BOIPOCHI, U3JIaraeéMble B MPOLIECCE M3YUEHHUS TUCIUIUIMHBI « AHAIUTHYECKas
TeOMEeTpHsI U JIMHEWHass anre0pa» CaMOCTOSTENBHO CTYIEHTY OBIBAET CIIOKHO. IJTO CBS3aHO C
TeM, YTO MaTepuaj, KOTOPBIN JaeTcs CTyeHTaM, BO MHOT'OM aJalTUPOBaH Ui CTyAeHTOB. B 1O
BpeMsl KaK CTYJICHT, POIYCTUBIINH 3aHATHE, TEPSIETCS B OOUTUU HHPOPMAITUH 110 JAHHOU TeMe,
U3NO)KeHHOW B nuteparype. [loaToMy mocemieHne BceX ayAMTOPHBIX 3aHATUN SIBISETCS
COBEpIIICHHO HEOOXOIMMBIM. be3 yHmOpHBIX U perylspHBIX 3aHATUN B TEUCHHE CEMECTpa ClIaTh
9K3aMEH MOXKET OBITh 3aTPYIHUTEIBHO.



