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1. Heab, 3agayu HW NUIaHUPyeMble Ppe3yJbTaTbl OOy4YeHHUS] IO
AUCHMILTAHE

[lenpr0 u3y4yeHUs JOUCLHMIUIMHBI SIBISIETCS TEOPETHYECKOE OCBOECHUE
OOyJaronMMHUCSI OCHOBHBIX DAa3JeiOB JIMHCHHOW anreOphl, MaTeMaTHYECKOTO
aHann3a, HEOOXOUMBIX UIsl IOHUMAaHUS POJIM MAaTEMATUKH B MPO(PECCUOHATBHOM
NeSTeNbHOCTH;  (OPMUPOBAHUA  KYyJIbTYypbl  MBIIUICHHUS, CHOCOOHOCTH K
000011IeHNI0, aHaIKU3y, BOCIPUATHIO MH(GOpPMAIMHU, MOCTAHOBKE IIEIH U BHIOOPY
nyTed €€  JOCTMKEHHUS; OCBOCHHMS OCHOBHBIX METOJOB JUCUHUILIVHBI,
OPUMEHSIEMbIX B pelieHud  NpodecCUOHAIBHBIX  3aJad M Hay4HO-
MCCIIEN0BATEIbCKOM NESITETbHOCTH.

3ajaun TUCIUIUINHBI:

HOJyYUTh MPEICTaBICHHE O pOJUM MaTeMaTHKU B NPOPECCHOHATBHON
NEATEIbHOCTH;

MMO3HAaKOMHTh C HEOOXOAMMBIM MOHATHUWHBIM aIapaTOM JTUCUUILINHBL,

chopMHpOBAaTh yYMEHHUS pelIaThb THUIIOBBIE 3aJa4l OCHOBHBIX pa3JeJioB
JMHENHOU areOpbl, MAaTEMaTHYECKOT0 aHAJIN3a,

OCBOUTBH THUIIOBBIE METOABI MAaTEMAaTHYECKOTO HCCIIEIOBAHUS IPUKIIATHBIX
BOIIPOCOB 110 CIIENUAIIBHOCTH;

chopMHpPOBATh YMEHHE HCIOJIb30BATh MATEMATUUYECKUW amnmapar mpH
pELIEHUN MIPUKIIAIHBIX 3a1a4.

KoMneTreHmu u uHAMKATOPBI, GOPMUPYEMBIE ¥ O0YUYaIOLIUXCS:

KOI[ 1 HAUMCHOBAHUE KOMIICTCHIITUN KOI[ N HAMMCHOBAHUC HHAWKATOpPa

OIIK-1 — CriocobeH NpuMeHsTh €CTeCTBEHHOHAYYHbIE

1 0OIIIENH)KEHEPHBIC 3HAHUS, METO/IbI OI1K-1.3 — OGnamaer HaBBIKAMU
MaTeMaTUYeCKOro aHalln3a U MOJIEJTUPOBAHMS, MIPUMEHEHHUS] MATEMaTH4YEeCKOr0O
TEOPETUUYECKOTO U IKCTIEPUMEHTAIBHOTO UCCIIECIOBAHUS ammapara

B HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTHU

2. Mecto aucuuninHbl B cTtpykrype OIl

[Tocnenyromue aucuUIUIMHEbL (MoaynH), npaktuku, HUP, np.:
— MaremaTnyeckuil aHaiu3,
— Teopus BEpOSTHOCTEW U MaTEMaTUYECKasl CTATHUCTHKA,
— Maremarnueckue MOJEIN U METOBI,
— Jluckpernas maTremaTuka,
— Crarucruxka.

3. CTpyKTypa H cojiep:KaHue JUCIUIIIUHBI
3.1. CTpyKTYypa AUCHMILINHBI
Jyist ouHOM hopMBI 00OyUCHUS

Bun yuebnoii paboThI Beero | Bcero | Cemectp
3E 4acoB 1
OBIIAA TPYJOEMKOCTDb JUCHUITJIMHbBI 5 180 252

KOHTAKTHA PABOTA* - 85 85




AVJIUTOPHAS PABOTA 1,88 68 68
Jlexmun 0,94 34 34
[IpakTHdeckue (CeMUHAPCKUE) 3aHATHS 0,94 34 34
JlaGopatopHbie paboThI - - -
CAMOCTOSTEJIbHASA PABOTA OBYHAIOIEI'OCA 3,12 112 112
[IpopaboTka yueOHOTO MaTepuasa 2,12 76 76
KypcoBoii mpoekT - - -
Kypcogas padota - - -
[TonroroBka K MPOMEXYTOYHOM aTTECTAIIUH 1 36 36
[IpomexxyTOoUHas aTTeCTAINS: 3
J1st 04HO-3204HOM (POpMBI OOYUEHHS
Bun yuebHol paboThl Bcero Bcero | Cemectp
3E 4acoB 1
OBLLAS TPYJIOEMKOCTb JIUCLIATIJIMHBI 5 180 180
KOHTAKTHAS PABOTA ] 42 42
AVJIUTOPHAS PABOTA 0,5 18 18
Jlexknun 0,28 10 10
[TpakTrdeckue (CEMUHAPCKUE) 3aHATHS 0,22 8 8
JlaGopatopHbie pabOThI - - -
CAMOCTOSITEJIbHAS PABOTA OBYYAIOIIETOCS 4.5 162 162
[TpopaboTka yueOHOTO MaTepHaia 4,25 153 153
KypcoBoit rmpoekt - - -
KypcoBas pabdota - - -
[ToaroroBka K mMpoOMEXyTOYHOM aTTeCTalliu 0,25 9 9
[TpomexxyToUHast aTTEeCTAIINS: S

3.2. Coaep:kanue IMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3iejamMm H

BUJ1aM 3aHATHH

Paznenst Pacnpenenenue ®opmel 1 | THAEKCH THAMKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BHJT (bopMupyeMbIxX
§ 10 BuIaM y4€OHOM paboThI | KOHTPOJIS KOMIIETEHIIHH
© ~ (o) o O
gl gl 2|82
2| 8| B| B
Pazmen 1. Marpunsi u | 26 6 6 14 TK1 OIIK-1.3, 3VB
CHUCTEMBbI  JIMHEWHBIX
YpaBHEHUU
Pasgen 2. Jluueiineie | 66 16 16 34 TK1, TK2 OIIK-1.3, 3VB
IPOCTPAHCTBA




Paznen 3. Bekropnas | 16 4 4 8 TK3 OIIK-1.3, 3VB
anredpa

Paznen 4. Ilpsmbie | 18 4 4 10 TK3 OIIK-1.3, 3VB
JIMHUU U TIJIOCKOCTH

Pazmen 5. Jluamm u | 18 4 4 10 TK3 OIlK-1.3,3VB
MOBEPXHOCTH BTOPOTO

nopsiiKa

DKk3aMeH 36 36 OM1 OIlK-1.3,3VB
Hroro 3a 1 cemecTp 180 34 34 112

HUTOI'O 180 34 34 112

3.3. Conep:xkanue JUCHUNTIHHBI

Paznen 1. Marpuubl 1 CUCTEMBI IMHEWHBIX YPABHEHUN.

Tema 1.1. MaTpuiisl.

ITonsiTe MaTpuIbl, Pa3MEPHOCTh MaTpuLbl. JeWCTBUS HaJ MaTpHUIIAMM.
[TpousBenenue mMaTpull. JneMeHTapHbIe IpeoOpazoBaHusi. Panr maTpuiibl.

Tema 1.2. Onpenenurenu.

[lonartue onpenenurens KBaApaTHOW MaTtpuibl. CBONCTBA ONPEACIUTENEH.
dopmyiia pasoKeHus 1o cTpoke (110 CTOJIOIY).

Tema 1.3. CucteMsl TMHEWHBIX YPABHEHHM.

CoBMecTHBIE, HECOBMECTHbIE cuCTeMBI. Teopema Kponekepa-Kamnemnu.
OobpatHas Matpuna. ®opmynsl Kpamepa. MaTpuuHblii METOJ pelIeHUs CHUCTEM
JMHENHBIX ypaBHeHuM. Meton ['aycca.

Paznen 2. JIunelinble IPOCTPAHCTBA.

Tema 2.1. [ToHsITHE TMHERHOTO MPOCTPAHCTBA.

OnpeneneHue TMHENHOTO MPOCTPAHCTBA. JINHEWHO HE3aBUCUMBIE CUCTEMBI.
baszuc u pa3mMepHOCTb JIMHEWHOTO MPOCTpaHcTBa. Pa3noxeHue BekTopa mno 0asucy,
KoopJMHaThl BekTopa. [lepexon k HoBoMy Oasucy.

JImnerinoe mnommpocTpancTBO. CyMMa M IEPECEUYECHHE MOANPOCTPAHCTB.
MHOX€ECTBO  peleHnd  OJHOPOJHOW  CHCTEMBI  JIMHEMHBIX  YPaBHEHUM.
OyHaaMeHTalbHas CUCTEMA PELLICHUM.

Tema 2.2. JIuHeiHBIE ONIEPATOPHI.

Jlunennbli  oneparop. Marpuna JuHEMHOro omneparopa. Marpuua
JUHEWHOro ormepartopa B HOBOM Oa3uce. COOCTBEHHBIM BEKTOpP U COOCTBEHHOE
3HAYCHHUE.

Tema 2.3. EBKIMI0BBI IPOCTPAHCTBA.

EBKiH10BBI IPOCTPAHCTBA. CkansipHoe IIPOU3BENICHUE.
OpTtoHopmupoBaHHbIi 6a3uc. Oproronanuzanus ['pama-Imusra.

Oproronanbubie  Matpunbl. QR-pasznoxeHune MaTpuilbl, CHHTYJSIPHOE
paszioxeHue, noyisipHoe pasznoxenue Marpuibl. Hopmansnas XKopaanosa dopma.

Tewma 2.4. KBanpatuunbsie OpPMBI.

bununeiitnas ¢opma. Ksagparuunas ¢dopma. Matpuiia KBaapaTUIHOU
¢dopmbl. CBOHCTBa CHUMMETPUYHBIX MaTpull. PaHr M WHAEKC KBaJpaTUYHOU
dopmbl.  3akoH wuHepuud. KaHOHWYECKHMH BUJA  KBaAPaTUYHOU  (DOPMBL
3HaKOOMNpPEAEICHHOCTh KBaAPaTUIHOM (opmbl. 3akoH CuibBecTpa.

Paznen 3. Bexkropnas anre6pa.

Tema 3.1. BekTopsl.




Omnpenenenue Bexktopa. [Ipoekuus Bekropa. JleneHue oTpe3ka B 3aJaHHOM
HarpaBJIeHU. BekTopel Ha IUIOCKOCTM W B MOpocTpaHcTBe. Hampasnstomue
KOCHHYCBI.

Tema 3.2. CkaysipHOE, CMEIIAHHOW Y BEKTOPHOE MTPOU3BEACHUSI.

CkansipHoe TPOM3BEIECHHUE, €r0 CBOWCTBA. BEKTOpHOE MNpOU3BEICHHUE.
CMmemianHoe  mOpou3BelieHHE.  BpIpakeHUEe  BEKTOPHOTO UM CMEIIAaHHOTO
IIPOU3BEACHUS Yepe3 KOOPAMHATHI COMHOXUTenen. Ilnomanp mapamnenorpamma,
0o0beM Mapajuielenurnea. Y ClIOBUS KOJUTMHEAPHOCTH ABYX BEKTOPOB, YCIOBHE
KOMIIJITAHAPHOCTH TPEX BEKTOPOB.

Paznen 4. [IpsiMble TMHUM U TUIOCKOCTH.

Tema 4.1. Cuctembl KOOpAUHAT.

JlekapToBa TmpsAMOyTOJibHAs cucrema kKoopauHat. [lomsipHas cucrema
koopauHat. Hunmumapuueckue u chepuueckne koopauHaThl. [IpeoOpazoBanus
CHUCTEMBI KOOPJWHAT.

Tema 4.2. [Ipsima ¥ IIOCKOCTS.

YpaBHEHUSIT NOPSIMOM JMHAM HA IUIOCKOCTH. YTOJI MEXAY HPSIMBIMU.
PaccTrossHne OT TOYKH [0 TpSAMOM. YpaBHEHHE IUIOCKOCTH. Pa3nuyHble BUIbI
YpaBHEHHUs IUIOCKOCTU. B3anMHOE pacrionokeHue IUIoCKocTer. PaccrosiHue oT
TOYKM [JI0 IUIOCKOCTH. YpaBHEHHE NOpsMOoUM B mpocTpaHcrBe. [Ipsamas kak
[IEpECEeUCHUE IUIOCKOCTEN. B3auMHOE paciioyioKeHUE NPSIMOU U TUIOCKOCTH.

Paznen 5. JIuHuM 1 TOBEPXHOCTU BTOPOTO MOPSIAKA.

Tema 5.1. Kpubie BTOporo nopsjka.

YpaBHeHUE KPpUBOM BTOPOro nopsiaka. CBOMCTBA KPUBBIX BTOPOTO MOPSJIKA!
AIUTUIIC U €r0 CBOMCTBA, THNep0oIia U ee CBOMCTBA, mapadoia U ee CBOKCTBA.

Tema 5.2. [ToBepXHOCTH BTOPOTO MOPSAKA.

Bu bl noOBEpXHOCTEN BTOPOTO MOPSIIAKA.

3.4. TeMaTu4yeCKHil IVIAH NPAKTHYECKUX 3AHATHI

1. HeiictBus Han matpuuamu. [IpousBeaenue matpull. Beruucienue panra
MAaTpPUIIBI.

2. Omnpenenurenb, CBOKWCTBA ONpeAeaUTENs. Bpraucienue onpenenureneu
Pa3IMYHBIX TOPSIIKOB.

3. Haxoxnenue oOpaTtHO MaTpuIsl MeTogoM JKopaana-I'aycca. Anroputm
BBIYHCIICHUS] OOpAaTHON MaTpPHIIBI.

4. PemieHue CHCTEM JMHEWHBIX YpPaBHEHUW MATPUYHBIM METOAOM, IO
dbopmynam Kpamepa. Pemenne cucrem metonom ["aycca.

5. Ilpumepsl TUHENHBIX NPOCTPAHCTB. JIMHENHAsT 3aBUCMMOCTH BEKTOPOB.
Koopnunatel Bektopa B 3aanHOM 0azuce. KoopauHaTel BEKTOpa B HOBOM Oa3uce.

6. CymMa u mepecedyeHre noAnpoCTpaHCTB. ba3zuc cymMbl U nepeceyeHus.
PaHr crctembl BEKTOPOB.

/. DyHaaMeHTaJIbHAsI CUCTEMA PEIICHUIA.

8. Jluneitnpie omepaTopbl. HaxokaeHue MaTpullbl JJUHEWHOTO oOIepaTopa.
Matpuiia TMHEHHOTO oTiepaTopa B HOBOM Oaswuce.

9. CoOcTBeHHBIE uYWCla U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OTEpaTopa.
[IpuBeneHre MaTpHUIIbl K JUATOHAIBHOMY BHIY.

10. OproHopmupoBaHHbIii 0a3uc. [locTpoeHne OpTOrOHAIBLHOW CHUCTEMBbI
BEKTOPOB MeTo0M | pama-IlImura.



11. OproronansHeie MaTpuibl. CUMMeTpuuHbIe MaTpulbl. CHUHIYJISPHOE
pasnoxxenue matpuiibl. [lonsipHoe pasznoxkenue. XKopaanoBa HopMmaibHas opma.
12. Ksangpatuunbie (HOPMBEI.
KaHOHUYECKOMY
3HAKOOMNPEAECIECHHOCTD.
13. BekTop Ha IJIOCKOCTH U B MPOCTPAHCTBE. [[eleHne oTpe3ka B 3aJaHHOM
cooTHOIIeHHH. [Ipoekus BEKTopa Ha OCb.
14. BplunciieHHE CKaJISIPHOTO, BEKTOPHOTO M CMEIIAHHOIO MPOU3BEICHUM.
[IpunoxeHus: MPON3BEACHUN.
15. Cucremsr koopauHat. [IpeoOpazoBanusi KOOPAUHAT: MTOBOPOT HA yTOd U
napasuiesIbHbIN NEPEHOC.
16. YpaBHEeHUE IPSAMOM Ha INIOCKOCTH.
17. YpaBHEeHUS JIOCKOCTH.
18. YpaBHEeHuE NpsAMOM B POCTPAHCTBE.
19. KpuBble BTOpOro nopsiika: 3JuIiIic, rurnepooia, napadonia.
20. IToBepxHOocTH BTOpOTO Nopsiaka. [loBepxHOCTH BpameHus.

BU]TY.

Hccaenosanue

[IpuBeneHue kBagpaTUIHON (HOPMBI
KBaIpaTUYHOMN

3.5. TemaTu4ecKuii IJ1aH JJa0OPATOPHBIX padoT
JlaHHbIN BUJT paOOThI HE MPEYCMOTPEH YUEOHBIM TJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi pa6oTa
JlanHbIi BUA pabOTHI HE MPEYCMOTPEH YUYEOHBIM IIJIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

hopMBI

K
Ha

OueHuBaHMe pe3yJbTaTOB OOy4YEHHUS MO AUCIUIUIMHE OCYIIECTBIISIETCS B
paMKax TEKYILIEro KOHTPOJISI M MPOMEXKYTOYHOM aTTeCTaluu, MPOBOJUMBIX IO
oamnsHO-perTuHroBoi cucreme (bPC).

[1Ixana olleHKH pe3yJIbTaTOB OOYUYEHUS MO JAUCIUILIINHE:

YpoBeHb c(HhOpMUPOBAHHOCTH
MHAMKATOpa KOMIIETEHIIUU

. . Hwuxe N
Bricokuit | Cpennuit Huzkuii
K 3arIaHu- CpeaHero
on
Kon M MKATOpPA pOBaHHbIC ot 85 1o 100/ ot 70 no 84 | ot 55 1o 69 | ot 0 no 54
KOMIIE- pe3yabTaThl
KOMIIETCHIL IIxama oneHUBaHUA
TEHIINH - o0Oy4eHus 1o
WCITUTUTAH HEY/10B-
AMCTIHILITHAS yIOBJIET- YA
OTJINYHO XOPOIIIO JIETBOPH-
BOPHUTEIHHO
TEIBbHO
3a4TE€HO HE 3aUTEHO
3HaTh:
3Haer 3Haer ITnoxo YpoBeHb
OCHOBHBIC | OCHOBHBIE | 3HAET 3HAHUI
OCHOBHBIE TOHATHS
v ——— MOHSATUA U | TIOHATHUSI U | OCHOBHBIE | HUXKE
OIIK-1 | OIIK-1.3 YTBEPHK/ YTBEpPXKAE | YTBEpKIAE | NOHATUSA W | MUHMMAJ
JUHEHHOH anreOpsbl
s Hus. He | Hus. YTBEPKJE | bHOTO,
Y aHAJIUTUYECKON
nomyckaer | Moxer HUS, JoITycKae
reOMETpUU
(91115 (03 JOTYCTUTD | TOMYCKaeT | T TpyObie
HECKOJIBKO | MHOTO OIIMOKHU




HETpyOBIX | MEIKHUX

OLIMO0K OLIMO0K
YMETB:
BBIIIOJIHATH YmMmeer YmMmeer YmMmeer IIpun
JecTBUS Hall pearhb pearhb pelarb peleHnH
MaTpUIAMH; MaTeMaTH | OCHOBHBIC | THUIOBBIE | THUIOBBIX
HaXOJUTh MATpHIly, | YECKHE MaTeMaTH | MaTeMaTH | 3a7ay
o0paTHYIO JaHHOM; | 3a7a4M, HE | YeCKue YecKue J0IycKae
HAXOJUTh PaHT JIOMyCKaeT | 3aJauu, 3ajauu, T TpyOBIe
MaTpUIbL; OLIMO0K JIOIyCKAEeT | JOMYCKAeT | OLIMOKH
3aIMChIBaTh B HEOOJIBIIN | MHOTO
MaTpuyHOi popme € OIIMOKN | MEJKHUX
CHCTEMY JIMHEHHBIX om0k

YPaBHEHUH;
MIPUMEHSITh
pa3IUYHbIE METO/IbI
pemenus CJIAY;
BBIYUCIIATH
CKaJIsIpHOE,
BEKTOPHOE,
CMEIlIaHHOe
MIPOU3BEACHUE
BEKTOPOB; HAXOUTh
COOCTBEHHBIE YHCIIa
1 COOCTBEHHbIE
BEKTOPBI JIMHEHHOTO
oreparopa,
HCCIIEI0BATh
KBaJpAaTUYHYIO
¢dbopmy Ha
3HAKOOIPEIETIEHHOC
Tb, IPUBOJAUTH €€ K
KaHOHUYECKOMY
BH]ly; CTPOUTH
YpaBHEHUS MPSIMOI1
JTUHUU Ha
IIJIOCKOCTH U
MIPOCTPAHCTBE,
ypaBHEHUS
IJIOCKOCTH B
MIPOCTPAHCTBE,
KpHUBBIE BTOPOTO
MOpAJIKa,
MIOBEPXHOCTU
BTOPOT'0 NOPSIKA.

BJIAJCTh:




HaBBIKAMU
ynoTpeOIeHus
MaTeMaTU4ECKON
CHUMBOJIMKH IS
BBIPKCHUS
KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX
OTHOULIEHUI
00BEKTOB;
HaBBIKAMU
CUMBOJIbHBIX
npeoOpazoBaHMi
MaTeMaTHYECKUX
BBIPAKCHU;
3aIMChIBATH
MaTEeMaTHYECKYIO
MMOCTAaHOBKY
TUIIOBOM TEKCTOBOM
3aJ1a4H;
OCHOBHBIMH
AHATUTUYCCKUMU
METOJIaMH PEIICHUS
anreOpanvecKux
YpaBHEHUU U
CHCTEM
anre0panvecKux
YpaBHECHUM;
METOJIaMHU
HCCIICIOBAHUS H
TIPUBEIACHUS K
KaHOHUYECKOMY
BHJTy KBaJIPATUIHBIX
dbopM; MeTo1aMu
MOCTPOCHUS
MPSIMBIX
MJIOCKOCTEH,
WCCIICTOBAHMS HX
B3aMMHOTO
PacmoIOKEHUS;
METOJIaMHU
JINHENHOTO
npeoOpa3oBaHUs
€BKITUI0OBBIX
MIPOCTPAHCTB:
CUHTYJISIPHOTO,
MOJIIPHOTO
Pa3I0KECHHSI.

Bnaneer B
IIOJIHOM
o0BeME,
HE
JOTTyCKaeT
o1rudoK

Bnaneer
HaBBIKAMH
B
JIOCTATOYH
oM
o0BeMeE,
JOTTyCKaeT
MEJIKHAE
OLINOKHU

Bnaneer
caabo,
JIOITyCKaeT
MHOT'O
OIIIHOO0K

He
BJIAJEET
HaBBIKaAM
I/I,
JOITyCKae
T TpyOBIe
OLINOKHU

OneHoYHbIe

MaTepUabl

JJIA

MIPOBEACHUS

TEKYLIErO

KOHTPOJISL H

MIPOMEKYTOUHOM arTecTanuu npuBeAcHbl B [Ipunokennn k paboueit mporpamme

JUCIHUITIIUHBEI.

[TonHBIN KOMIUIEKT 33/IaHUN ¥ MaTEPHAIIOB, HEOOXOAMUMBIX ISl OTICHUBAHUS
pe3yJIbTaToOB OOy4EHUS 110 AUCIUIIIMHE, XpaHUTCS Ha Kadenpe pa3padboTyuka.




5. Y4yeOHO-MeTOAMYeCKO€e ¥ HH(popMaLuoOHHOE o0eceyeH e TUCIHILUIHHbI
5.1. YueGHO-MeTOANMYECKOE 00ecIieueHne

5.1.1. OcHoBHad IHTEPATYpa
1. Bexnmemues, JI. B. Kypc ananmuTuaeckoil TeOMETPHUH U JTHHEHHOH anreOpsl:

yuebuuk musa Bysos / JI. B. bewmemmmes. — 19-e wm3m., crep. — CaHKT-
[erep6ypr: Jlame, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — Tekcr:
3MeKTpOHHEIHA //  Jlamp:  smekTpoHHO-OmOnHoTeuHas  cucrema. —  URL:

https://e.lanbook.com/book/189312.

2. COOpHHK 3a7ad MO AHAIMTMYCCKOH ICOMETpHH MW JIMHEHHOH anreOpe:
yue6HOe mocobue i By3os / JI. A. Bexnemumesna, [I. B. bexnemuues, A. 1O.
Herposuu, U. A. UyGapos. — 9-¢ usn., crep. — Cankr-IletepOypr: Jlans, 2022.
496 ¢. — ISBN 978-5-8114-9224-4, — Tekct: SIeKTpOHHBIA // JlaHb:
HIIEKTPOHHO-O0MOINOTE AL cucreMa. — IR
https://e.lanbook.com/book/190976.

3. Maubies, A. . OcHoBBI nuHelHOM anreOpsl: yueOHUK / A. M. Manbnes. —
5-¢ m3x.,crep. — Canxr-Tletep6ypr: Jlans, 2022. — 480 c. — ISBN 978-5-8114-
1009-5. — TexcT: »IeKTpoHHLIH // JlaHb: 3EeKTPOHHO-OUONMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/210299.

4. Tlpockypsiko, Y. B. CGopuuk 3amad no nuHEHHOU anrebpe: ydeOHOC

nocoGue mms Bysos / WU. B. IlpockypsikoB. — 16-e usn., crep. — CaHKT-
IlerepGypr: Jlams, 2022. — 476 c¢. — ISBN 978-5-8114-9039-4. — Texcr:
onexTponusl /  Jladb:  omekTpoHHO-OmGmMoTeuHas — cmcrema. —  URL:

https://e.lanbook.com/book/183752.

5.1.2. JlonmonHUTENBHAS JIATEPATYPA

1. Anexcamzmpos, II. C. Kypc aHaIUTHYECKOM TE€OMETPHM U JIMHEHHOH
anreGpel; yaeOnuk s y308 / 11 C. AnekcaHapos. — 4-e usn,, crep. — CaHKT-
Ierep6ypr: Jlame, 2022. — 512 ¢. — ISBN 978-5-507-44758-9. — Texen:
aIeKTponHbl /  JlaHb:  3JEKTPOHHO-OMOIMOTEYHAs — CHCTEMA.  — URL:
https://e.lanbook.com/book/242861.

2. I'myxoB, M. M. Anre6pa: y4eGuuk mii Bysos / M. M. I'myxos, B. IL
Emmsapos, A. A. Heuaes. — 4-¢ u3g., crep. — Cankr-IlerepOypr: Jlans, 2U
608 ¢. — ISBN 978-5-8114-9182-7.— Tekct: snekTpoHHbLA / JlaHb:
JIEKTPOHHO-0MOIMOTeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/187793.

3. Topnay, b. A. Jluneiinas anreGpa: ygebHoe mocobue / b. A. 'opmas. —
Canxt-ITerep6ypr: Jlans, 2022. — 480 c¢. — ISBN 978-5-8114-1427-7. — Tekcr:
3IeKTpOHHBIA //  JlaHB:  DJIEKTPOHHO-OMONMOTCYHAS — CHCTEMA. — URL:
https://e.lanbook.com/book/210983.

4. Mapnes, U. A. Jluneiinas anredpa: yuebHoe mocobue / M. A. Manbues. —
2-¢ u3m., uctp. 1 gon. — Canxr-IlerepOypr: Jlane, 2022, — 384 ¢. — ISBN 978-
5-8114-1011-8. — Texkcr: n»aexTpoHHbI / JlaHb: 5IeKTPOHHO-OMOIHOTEYHAS
cucteMa. — URL: https://e.lanbook.com/book/210503. ’




5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

1. IToptan «OTKpBITOE 0OpazoBaHmey, hitp://npoed.ru;
2. DOnexTpoHHBIM y4eOHbI Kypc «Jluneitnas anrebpa (09 VYI'CH)p,
https://Ims.kgeu.ru/course/view.php?id=2470;

3.

ONEeKTPOHHBIN

y4eOHBII

Kypc «JIunennas

https://Ims.kgeu.ru/course/view.php?id=3497.

anredpa  (3DO)»,

5.2.2. Tlpodeccuonanpapie 0a3pl AaHHBIX /| MH(DOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI
1. O61mepoccuiickuii MaTeMaTHYECKHiA mopTasi, http://www.mathnet.ru/;
2. Poccuiickas HaronaabHas ouonmnoTeka, http://nir.ru/;

3. Poccwiickas rocynapctBeHHas oubanoreka, hitp://www.rsl.ru/;

3. HanmonanpHast aaekTpoHHas oubaroreka, https://rusneb.ru/;

4. Hayunas snekTpoHHast oubinoreka, http://www.elibrary.ru/;

5. EmuHoe oxHO  Jgoctyna K oOpa3oBaTelbHBIM  pecypcam,
http://window.edu.ru/.
5.2.3. JIunieH3MOHHOE W  CBOOOJHO PACIpPOCTPAHIEMOE TPOTPAMMHOE
06GCHGLICHI/IC JUCHHUIIIINHBI
Omnucanue PexBu3uTh
Ne HaumeHoBaHMe TPOrpaMMHOTO
/o o0ecrieueHus TOATBCPIKAAIOLIIX
JTOKYMEHTOB
"3AO ""TakcHert-
1 Windows 7 IpodeccronanbHast ITone3o0Barennckas Cep}z)l/(l)co 0 /é\g_)ﬂO-HI/IH
(ceptudunuposannas ®CTIK) ONEpPALMOHHAs CUCTEMA 27.05.2014 He;)IZKH.
npaso. beccpouHo
CucremMa moucka CBoOogHast TUIEH3US
2 Bpayzep Chrome nH(pOpMaIIUU B CETH Heuckn. npaso.
HHTEPHET beccpouno
ITO nnst addhexTuBHOTO CBoOoaHas TUIICH3US
3 LMS Moodle OHJIaMH- B3aUMOJIEHCTBHUS Heuckn. npaso.
[IPENOAABATENS U CTYJIEHTA Beccpouno
[Toaxmrouaemsbrii Moynb nist| CBOOOIHAS JTUIICH3US
4 Adobe Flash Player Opay3epa U cpebl Hewucki. npaso.
BLIMTOJIHEHUS BEO - beccpouno
Ot Protossiona puozuy |, Tlser oo 340 CobtaTpaty
5 | Windous32 Russian DiskKit MVL | "PO%Y » COACPAKAIL h T

CD

ceOe HeoOXoauMbIe O(UCHBIE
NIPOrPaMMBbI

Hewucki. npaso.
beccpouno

Office Standard 2007 Russian OLP
NL AcademicEdition+

ITakeT mporpaMMHBIX
IPOAYKTOB, COJEpKAIIUil B
cebe HeoOxoIuMBbIe O(UCHBIE
IpOrpamMMbI

3A0 "CodrJlaitaTpeiin"
Ne21/2010 ot
04.05.2010 Hewncku.
npaso. beccpouno
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6. MaTtepuaJibHO-TeXHHYeCKOe o0ecneyeHue JTUCIUNIMHBI

HaumenoBanue HaumenoBanue yuebHo
BUJA Y4eOHOI ayJIuTOpHH, [lepeuens HEOOXOAMMOTO 0OOPYIOBAHUS U
paboThI CHeUaIN3UPOBAHHON TEXHUYECKHUX CPEJICTB O0YUCHHUS
JabopaTopun
Jlexumn CrienmanusupoBaHHasi yueOHas MeOelb,
TEXHUYECKHE CPEICTBA O0YUYCHHUS, CIyKaIne
YyeOHast aytuTopus Ass JUIS TIpe/icTaBIeHus yueOHoil nHpopmaru
IIPOBEACHUS 3aHIATUI O0JBIION ayAUTOPUH (MYJTbTHMETUIHHBIHI
JICKIIMOHHOTO THIa IPOEKTOP, KOMIbIOTEP (HOYTOYK), 9KpaH),
JIEMOHCTPAIIMOHHOE 000py10BaHKe, Y4eOHO-
HarJsAHbIe TOCOOUSI
[IpakTnueckue VYyeOHnas ayuTopus Ais CrenmanusupoBaHHas yueOHast MeOelb,
3aHATUS MIPOBEICHUS 3aHATUI TEXHUUYECKUE CPEJICTBA O0yUEHUS
CEMHUHApPCKOIo TUIIA, (MyIbTUMEIUNUHBINA TPOEKTOP, KOMIIBIOTEP
TPYIIOBBIX U (HOYTOYK), 9KpaH) u ap.
WHIMBUTY ATBHBIX
KOHCYJIbTaINii, TEKYIIETO
KOHTPOJIS U
MIPOMEKYTOUHOU
aTTecTaluu
CaMocTosTenbHast CrneuunanusupoBanHas yueOHast meOenpb Ha 30
pabora . MOCaJI0YHBIX MeCT, 30 KOMITbIOTEPOB,
KomneroTepHslit kacc ¢
TEXHUUYECKUE CPEJICTBA O0yUEHUS
BbIX0A0M B HTEpHET B- N
600a (MyabTUME-TUHHBIA TPOEKTOP, KOMIBIOTEP
(HOyTOYK), 9KpaH), BUI€OKaMepHl,
porpaMMHOE 00ecredeHne
Crnenuanu3upoBaHHas MeOeb,
. KOMITBIOTEpHAs! TEXHUKA C BO3MOKHOCTBIO
HuranbHbIl 3a1
- BbIX0/1a B IHTEpHET N o6ecnequHeVM }
nocryna B QUOC, sxpaH, MyJIbTUMEANNHBIN
POEKTOP, IPOrpaMMHOE 00ecrieyeHne

7. OCO0OeHHOCTH OpraHM3alUM 00Pa30BATEILHON eiTeJIbHOCTH [JIsl
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJINI0B

JIula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) u uHBamuapbl

UMEIOT BO3MOXKHOCTh OECHpEMSITCTBEHHO TMEpEeMENIaThCsl M3 OJHOr0 y4eOHO-
7a00paTOPHOTO KOpPITyca B IPYToM, MOTHATHCS Ha BCE ATAKK YIeOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMAaThCS B YUEOHBIX M WHBIX MOMEMICHUSIX C yYETOM OCOOEHHOCTEH
NCUXO0()U3NIECKOTO PA3BUTHS U COCTOSTHUS 37I0POBBSL.

st o6yuenus aun ¢ OB3 1 uHBaNuAOB, UMEIOIIMX HAPYILIEHUS OMOPHO-
JIBUTATEILHOTO amnmnapara, 00ecredeHbl YCIOBUs OeCIPEensITCTBEHHOTO TOCTyIa BO
Bce yueOHble momenieHus. MHpopmanms o crenuanbHbIX YCIOBHSIX, CO3IaHHBIX
s obywaronmxcss ¢ OB3 u wHBamuaoB, pa3MellieHa Ha caiiTe YHUBEpPCHTETa
www//kgeu.ru. Wmeercss BO3MOXHOCTH OKAa3aHUS TEXHUYECKOW  ITOMOILLHA
ACCHUCTEHTOM, a TaKXke yCIyT CYpIONEePEBOAYMKOB M TU(PIIOCYPAONIEPEBOTUNKOB.

Jna anmantamuu Kk BocmpusThio Jumamu ¢ OB3 wu usHBamuagamu c
HApYIICHHBIM CIyXOM CIIPAaBOYHOTO, Y4eOHOro Marepuaia MO JUCIHILIUHE



http://www.kgeu.ru/

00€eCIeynBalOTCs CIEAYIOUIUE YCIOBUSL:

- Ui JIydllell OpUEHTAllMl B ayAUTOPUM, TPUMEHSIOTCS CUTHAJIBI
OTIOBEIICHMS O Hauaje U KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIIETCS Ha JIOCKE);

- BHUMaHHE CJ1a0O0CIbIIANIero 00y4aromerocsi MpUBIEKAeTCs MEeAarorom
XKECTOM (Ha IJIeU0 KJIaJIETCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXIONbIBAaHHE);

- pa3roBapuBas ¢ OOy4aroUIMMCs, MeJaroruyeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMHU MPEIJIOKEHUSIMHU, O0eCreunBas BO3MOXXHOCTb
YTEHUS 10 Ty0am.

Kommencanusi 3arpy/lHEHUI pEYEeBOTO M HUHTEIUIEKTYalbHOTO Pa3BUTHS
cabocCibIIamX 00y4aroumxcsi IPOBOAUTCS MTyTEM:

- HCTIOJIB30BAaHUS CXEM, TUAarpaMM, pUCYHKOB, KOMITBIOTEPHBIX MTPE3CHTALINM
C TUIEPCCHUIKAMU, KOMMEHTUPYIOIIUMHU OTACIIbHbIE KOMITOHEHTHI H300paKeHUS;

- PEryJSIpHOTO TPUMEHEHUsl YIpaKHEHUH Ha Tpaduyueckoe BbIICICHUE
CYIIECTBEHHBIX MMPU3HAKOB IPEIMETOB U SBICHUII;

- obecriedeHns] BO3MOXKHOCTH il OOydaromierocss MOJyYdTh aJpPECHYIO
KOHCYJIBTAIIUIO 110 AJIEKTPOHHOM MOYTE 10 MEpe HEOOXOAMMOCTH.

Jnsa amantaumm kK BocnpusTMio Jmnamu ¢ OB3 uw uHBamumamu C
HApYIICHUSAMH 3PEHUSI CIPABOYHOTO, y4eOHOTO, MPOCBETUTENHCKOTO MaTepHana,
IPEIyCMOTPEHHOTO  O0pa30BaTeIbHOM  NPOrpaMMoOd MO BBIOPAaHHOMY
HAIPAaBIECHUIO MOJITOTOBKU, 00OECIICUNBAIOTCS CIEAYIONIUE YCIOBUS:

- BeleTca ajanTtanus OoQUIMAIbLHOTO caiita B ceTu VIHTEpHET ¢ ydeTrom
O0COOBIX TMOTPEOHOCTEH WHBAJIMIOB IO 3PEHUI0, OOECIEUMBACTCS HAJIUYHUE
KpynHOHIPU(GTOBOM CIpaBOYHON MH(POPMAIIMH O PACTIMCAHUH YUCOHBIX 3aHATHIA;

- IeIarOTMYECKUN  paOOTHHUK, ero cobOeceMHUK (IpU HEOOXOAUMOCTH),
OPUCYTCTBYIOIIME HAa 3aHSATUHU, MPEACTABIAIOTCS OO0Yy4aroUMMCs, TP 3TOM
KQKJIbIM pa3 Ha3bIBaCTCS TOT, K KOMY TeJaroruueckuii paboTHUK oOpamaeTcs;

- ICHCTBUS, JKECTHI, IEPEMEIIIEHHUS TIeIarOTHIECKOr0 pabOTHIKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass MHGOpMalMs MpeAocTaBisgeTcd KpynHbM mmpudrom (ot 18
MYHKTOB), TOTAJTHHO O3BYyUHBAETCS;

- oOecrieunBaeTcsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MOMEUIEHUH;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIOJB30BaTh KOMIBIOTEPHI BO BpEMsI
3aHSATUN U MPABO 3aIUCH OOBSICHEHUM Ha TUKTO(DOH (110 JKEITaHUIO0 00yJarOITUXCS).

dopMa TPOBENCHUS TEKYyIIEH MW MOPOMEKYTOUHOM AaTTECTALUMU  JJIs
oOyuatomuxcs ¢ OB3 u uHBanua0B onpeneisercs neJjarornieckuM paboTHUKOM B
COOTBETCTBUH € y4eOHBIM I1aHoM. [Ipu HeoOxomumoctu olyuatomemycst ¢ OB3,
WHBAIMIY C YYETOM WX WHIUBUAYAIbHBIX MCUXO(PU3UUECKUX OCOOCHHOCTEH
JTAeTCsl BO3MOYKHOCTD MTPOUTH MPOMEKYTOUHYIO aTTECTAIIMIO YCTHO, MMCbMEHHO Ha
Oymare, MUCHbMEHHO Ha KoOMMbloTepe, B (GOpMe TECTUPOBAHUS H T.M., JIHOO
MPEIOCTABIISCTCS AOMOIHUTENBHOE BPEMS sl IOATOTOBKH OTBETA.

8. MeToanueckue pPeKOMEeHAauuun IS npenojaaBaresen 1o
OPraHM3alui BOCIIUTATEIbHON PadoThI ¢ 00YyYAKOIIMMHUCH.

Metonuueckoe obecreueHHE TpoIecca BOCHHUTAHUA — O0YYaroUIuXcs
BBICTYNAET OJHUM U3 ONPEISISIOMMX (aKTOPOB BHICOKOTO KauecTBa 00pa30BaHUs.



[IpemogaBaTens By3a, AEMOHCTPUPYSI BBICOKHH MPO(ECCHOHAIN3M, 3PYIHUIIUIO,
YETKYI0 TPaKIAHCKYIO TO3HUINIO, CAaMOJWCIHMIUINHY, TBOPUYECKHH TIOIXOM B
permeHnr MPOQPECCHOHAIBHBIX 3a/Jad, B Xo0J€ 00pa3oBaTeIbLHOTO TpoIecca
CrIocoOCTBYET (POPMHUPOBAHUIO TAPMOHHYHOHN JTUIHOCTH.

[Ipu peanuzanmuu IUCHUIUIMHBI TPEMNOAABATEIh MOXET HCIOJIb30BaTh
CJIETYIONTHE METOIBI BOCTIUTATEIIbHON PAaOOTHI:

- MeTO/IbI (POPMUPOBAHUS CO3ZHAHUS JIMYHOCTH (Oecena, JUCTYT, BHYIICHHE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPHUMEpP, CaAMOKOHTPOJb, pacckas, COBET,
yOeKIeHUE U p.);

- METOJIbI OpPTaHU3AlUU JCATCIHHOCTH U (DOPMHUPOBAHMSI OMBITA TOBEICHHUS
(3amaHue, OOIECTBEHHOEC MHEHHE, MeAarorndeckoe TpeOoBaHHEe, MOpPYYCHUE,
pUyYeHue, CO3JaHNe BOCTIUTHIBAIOIINX CUTYAIlNi, TPEHUHT, YIIPAXKHEHHE, U JP.);

- METO/Ibl MOTHBAIIUU JIEATEILHOCTH U TOBeJeHus (0100peHune, MmoolpeHne
COIMAJIbHON AaKTHUBHOCTH, TOpHWIIAaHWE, CO3JaHHE CHUTYallMd YcIiexa, CO3JaHue
CUTYAIMH JIJI1 IMOIIMOHAILHO-HPABCTBEHHBIX TIEPEKUBAHUHN, COPEBHOBAHWE U JIP.)

[Ipn peanuzanuu AUCHMIUIMHBI TPEMOJABATENb JOJDKEH YIUTHIBATH
CJIETYIONTHE HAIIPABJICHUS BOCITUTATEIIBHON JEATETLHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumaHue:

- popmupoBaHue y OOYYArOIUXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHUCKOM
WICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIeCTBE JJyXOBHO-HPABCTBEHHBIM U  COLIMOKYJIBTYPHBIM LIEHHOCTAM, K
HAIIMOHAJIBHOMY, KYyJIBTYPHOMY H HCTOPHYECKOMY HACIEIUI0, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- opMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPaXKITaHCKOM  ITO3HITUH,
OCHOBaHHOM Ha TPAJUIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIIEHHUS CIIOCOOHOCTH OTBETCTBEHHO PEAIN30BHIBATH
CBOW KOHCTUTYITMOHHBIC ITPaBa M 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TIOJUTHYECKOH KYJIbTyphl — OOyYarOIIHXCA,
pacIMpeHne KOHCTPYKTUBHOTO YUYacTHs B TPHHITHH PEIICHUH, 3aTparuBaroOIINX
X TIpaBa M WHTEPECH, B TOM YHUCJIE B PA3IMYHBIX (hOpMax CamMOOPTaHHM3AIUH,
caMOYyTIpaBJIeHUs, OOIIECTBEHHO-3HAYUMOM eI TEIIEHOCTH;

- popMHUpOBaHHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK
JUYHOCTH,  TIO3BOJISIIONIUMX  MPOTHBOCTOSATH  JKCTpEeMH3My,  KceHodoOuw,
JUCKPUMUHAIIMA TI0 COIMAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXKITHUYECKON W MEKKOH(PECCHOHATHHOU HETEPIUMOCTH, IPYTUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCTIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTH W UYECTHOCTH, COBECTIMBOCTH,
YBOXEHUS K POJAUTEIISIM, YIUTEIISIM, JTFOJIIM CTapIIEeTo MOKOJICHUS;

- popMHUpOBaHWE TIPUHIIUIIOB KOJUIGKTUBH3Ma U COJIMIAPHOCTH, JyXa
MUJIOCEPIUS M COCTPAIaHUs, TMPUBBIYKA 3a00THTHCS O JIIOASX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHOMN CUTYalUY;

- popMupoBaHUE COMMAAPHOCTH W YYyBCTBA COIMAIBHON OTBETCTBEHHOCTH
0 OTHONIICHHIO K JIOASIM C OrPAaHWYEHHBIMH BO3MOXKHOCTSMH 3/IOPOBBS,
NPEOJOJCHHE TICUXOJOTHYECKUX OaphbepoB 1O OTHONICHHIO K JIIOJIM C



OrpaHU4YECHHBIMU BO3MOYKHOCTSIMU;

- popMupoBaHHE SMOIMOHATBPHO HACBHIIMIEHHOTO M JTyXOBHO BO3BBIIICHHOTO
OTHOILIEHUS K MUPY, CIOCOOHOCTH M YMEHUS MIEpEIaBaTh APYTUM CBOW ICTETUUECKUN
OIIBIT.

KynemypHno-npoceemumenscrkoe eocnumanue:

- popmMupoBaHUE 3CTETUUECKON KapTHUHBI MUPA;

- popMupoBaHue yBaKEHUS K KyJIbTYPHBIM LIEHHOCTSIM DOJHOTO Topoja,
Kpasi, CTpaHbl;

- TOBBIIICHNE TI03HABATENILHOW aKTUBHOCTH 00YYaIOIINXCSI.

Hayuno-obpazosamenvHoe éocnumanue:

- popmupoBaHue y 00yyarouxcs Hay4YHOTO MUPOBO33PEHMUS;

- popMupoBaHUE YMEHUS NOTy4aTh 3HAHUS;

- popmupoBaHUE HABBHIKOB aHAN3a M CUHTE3a HH(POpPMAIIUHU, B TOM YHCIIE B
npodeccuoHanbHON 001acTH.



BHocuMBble HI3MeHEeHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN roj
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IIpunooicenue k paboueti
npozpamme OUCYuniuHbsl

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM T'OCYJIAPCTBEHHBIA SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHUS POCCUMCKOU ®EJEPALITUN

KI'2Yy

OLEHOYHBIE MATEPUAJIbBI
10 JUCHHILINHE

b51.0.12.01 JIuneiinas anreOpa U aHAIMTUYECKASI TEOMETPHUSI

(Haumenosanue oucyuniunsl 8 COOmeemcmeuu ¢ y4eOHbIM NiaHoM)

r. Kazanb, 2023



OueHouHble  Marepuaigbl MO  JUCHUIUIMHE, NpPEAHA3HAUYECHHBI A
OIICHUBAHUS PE3yIhTATOB OOYYCHHSI HA COOTBETCTBUE MHIAMKATOPAM JTOCTHKCHUS
KOMITCTCHIUN.

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
paMkax tekymiero koutposs (TK) m mpoMexxyTouHO# aTTecTaluu, MPOBOAUMBIX
1o 6aibHO-pelTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
2 2 =
= Blg | 2|z, Bl :
HaunmenoBanue pasnena 38 2| 8] 2|8 F|lsd B2 g 5
25| =| Ez| E|54 E|E4 E| K8
ozl E| E=& EH |58 =| 99
I 51 55| £/839 5|23 = £
> | E 2| B 2 ES S =
2l = =G = =
Pa3)1eu.11 1. MannubllzicpICTeMbl TK1 15 | 0-15 15- 15-30
JIMHEHHBIX YpaBHEHU 30
KonTponbhas pabota 10 0
Pa3nen 2. JInHeiHbIE TK1, 15 |0-15 15- 15-30
MPOCTPAHCTBA TK2 30
TK1
Tect 5 0
TK2
Konrponbnas pabora 15| 0
TK3 25-
Pasnen 3. Bektopnas aaredpa 25 |0-15 40 25-40
Tect 5 0
Paznen 4. [Ipsimble TUHUM U TK3
IJIOCKOCTH
Konrponbnas pabora 5 0
Pazgea 5. JIunum u TK3
MOBEPXHOCTH BTOPOT0 MOPSI/AKA
KonTponbnas pabota 5 0
Konnoksuym 10 | O
IIpome:xxyTouHas aTTecTAMA oM 0-45
(3auer, 3x3amen, KII, KP)
DK3aMeH B MHUChbMEHHOU GopMme
0-45
o ouneram




2. OueHOYHBbIE MATEPHAJIBI TEKYILIEr0 KOHTPOJISI U IIPOMEKYTOYHOM aTTecTaluu
[IIkana onEeHKH pe3yabTaTOB O0YUEHHUS M0 AUCIUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH

NMHAUKATOpa KOMIICTCHIMHA

y y Hmxe o
Bricokuii | Cpennuit Huzknit
K 3aruiaHu- CpEAHCTO
on
Kon HHIIKATOPA POBAaHHBIC oT 85 1o 100| oT 70 mo 84 | oT 55 10 69 | ot 0 O 54
KOMIIe- pe3yabTaThl
KOMIIETCHI] IIIkama oneHUBaHUS
TEHIIUU it 00yd4eHus 10
ACIUIUINH HEYIOB-
AUCLHILTHHE YIOBJIET- yA
OTJIMYHO XOpOIIIO JIETBOPHU-
BOPHUTEIIBHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3Haer 3Haer [Timoxo YpoBeHb
OCHOBHBIE | OCHOBHBIE | 3HAET 3HaHUHI
MOHATHS U | IOHATUS U | OCHOBHBLIE | HHKE
OCHOBHBIE TTOHSTHUSA
YTBEpXkKAC | YTBEpXKAE | MOHATHS U | MUHUMAJ
U YTBEPKIACHUS
N nug. He | Hus. YTBEpKJ€ | bHOTO,
JIMHEWHOH anreOpsl
s nomnyckaer | Moxer HUS, J0TyCKae
M aHAITUTHUYECKOUN
OIINOOK JOMYCTUTh | JOTIYyCKaeT | T TpyObie
T€OMETPUH
HECKOJILKO | MHOTO OIIINOKHU
HErpyObIX | MENKHUX
OIINOOK OIITHOOK
YMETh:
BBINIOJIHATH YmMmeer YmMmeer YmMmeer IIpu
IEHCTBHS HAL pemiaTh pemiaTh pemarhb perieHnn
MaTpUIlaMU; MaTeMaTH | OCHOBHEIE | THIIOBLIE THUIIOBBIX
HaxoJIUTh MAaTpUILly, | YECKUE MaTeMaTH | MaTeMaTH | 3aja4
o0paTHyIO JaHHOW; | 3a7a4M, HE | YECKUE YeCKHUe JOTTycKae
HaxOJIUTh PaHT JOTYCKaeT | 3a7ayu, 3aJ1a4u, T TpyObIe
MaTpULbI; OIINOOK JIOTYCKAaeT | JOMYCKaeT | OMIMOKH
3alMCchLIBaTh B HeOOJbIIN | MHOTO
OIIK-1 | OIIK-1.3 | marpuunoii popme € OIIUOKK | MEIKUX
CUCTEMY JINHEWHBIX OIITHOO0K

YpaBHEHUH;
MIPUMEHSATh
pa3IMYHbIE METO/IbI
pemennsa CJIAY;
BBIYUCIIATH
CKaJIsIpHOE,
BEKTOPHOE,
CMEIlIaHHOe
IIPOU3BEACHUE
BEKTOPOB; HAXOAUTh
COOCTBEHHBIE YKCIia
U COOCTBEHHBIE
BEKTOPBI JINHENHOTO
oreparopa,
HCCIIEI0BATh
KBaJ[PaTUIHYIO
¢bopmy Ha
3HAKOOIIPEIETIEHHOC
Tb, IPUBOJUTH €€ K




KaHOHUYECKOMY
BH]lY; CTPOUTH
ypaBHEHUS MPAMOI
JIMHUU Ha
IIJIOCKOCTH U
MPOCTPAHCTBE,
YpaBHEHUS
IUIOCKOCTH B
MPOCTPAHCTBE,
KpUBBIE BTOPOTO
MopsJIKa,
IIOBEPXHOCTHU
BTOPOT'O MOPSIAKA.

BJIaJCTh.

HaBbIKaMU
ynoTpeOaeHus
MaTeMaTU4ECKON
CUMBOJIUKH IS
BBIPKCHUS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
OTHOUIEHUI
00BEKTOB;
HaBbIKaMU
CUMBOJIbHBIX
npeoOpazoBaHMi
MaTeMaTHIECKHIX
BBIPAKCHU;
3aMMChIBaTh
MaTEeMaTHYECKYIO
MMOCTaHOBKY
TUMOBOM TEKCTOBOM
3aJ1a4H;
OCHOBHBIMH
AHATUTUICCKUMU
METOJIaMU PEeLICHUS
anredpanvdecKkux
YpaBHEHUU U
CUCTEM
anre0panvecKux
YpaBHEHHUI;
METOJIaMU
WCCIICIOBAHUS H
MIPUBEICHUS K
KaHOHUYECKOMY
BHJTy KBaJIPATUIHBIX
dhopM; MeTo1aMu
MTOCTPOCHHUS
MPSMBIX |
MJIOCKOCTEH,
WCCIICTOBAHMS HX
B3aMMHOTO
PacTONIOKEHUS;
METOJIaMu
JIMHEWUHOr O

Biaaneer B
MOJIHOM
o0bBeMe,
HE
JIOITyCKaeT
[0)1185(310) 4

Baaneer
HaBBIKAMH
B
JIOCTaTOYH
oM
o0beMme,
JIOTyCKaeT
MEJIKHE
OIINOKHU

Bnaneer
caabo,
JIOTTYCKaeT
MHOTO
OIIIHOOK

He
BJIAJIEET
HaBBIKaAM
I/I,
JOITyCKae
T IpyoOble
OIIINOKHU




npeoOpa3oBaHUs
CBKJINIOBBIX
MIPOCTPAHCTB:
CHHTYJIIPHOTO,
MOJISIPHOTO
pa3IoKECHHUSI.

OneHka «OTJIMYHO» BBICTABJISETCS, €CIM OOYyYalOlIUNCS BBIMOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpe, TECTOBBIC 3aJlaHHUsl, BBIMOJIHSIET 3aJaHUS
KOJUIOKBUYMa, MOJIHO M apryMEHTHPOBAHHO OTBEYAET HA BONPOCHI OWIIETA;
OoOHapy’KMBaeT NMOHMMAaHHE MaTepHhalia, MOXET OOOCHOBaTh CBOM CYXKJICHUS,
IIPUMEHHUTh 3HAHUS HA IIPAKTHKE, CAMOCTOSATEIBHO PELIUTh IPEIJIOKECHHbBIC
3aJlaHus, TpeOYIOIINe JAOMOTHUTEIBHOTO aHAIN3a U MOUCKA HY)XHBIX CBOMCTB H
IIPaBUJI; U3J1araeT Marepuall IOoCIeI0BATENBHO U IIPABUIIBHO;

OneHKka «XOpoOIIO» BBICTABIACTCS, €CIM OOYYaIOIIUNUCA BBIMOIHSIET
KOHTPOJIbHBIE PabOThl B CEMECTpe, TECTOBBIC 3aJlaHUs, BBIMOJHSIET 3aJaHUS
KOJUIOKBUYMa, TOJIHO M apryMEHTHPOBAHHO OTBEYAET HA BOMPOCHI OWIIETA;
OoOHapy’KMBaeT NMOHMMAaHHE MaTepHuajia, MOXET OOOCHOBaTh CBOM CYXKJICHUA,
IIPUMEHHUTh 3HAHUS HA IIPAKTHUKE, CAMOCTOATENIBHO PEIINTh MPEIJI0KEHHBIE
3aJlaHus, TpeOYIOIIUe JOMOTHUTEIBHOTO aHAIN3a U MOUCKA HY)XHBIX CBOWCTB H
MpaBuJI; U3JIaraeT MaTepuas MOCaeA0BaTeNIbHO U MPABWIBHO, HO JOIycKaeT 1-2
OLIMOKH, KOTOPBIE CaM e UCITIPaBJISIET;

OneHka «yJAOBJIETBOPUTENbHO» BBICTABISIETCS, €CIHH  OOYYaroIIUiiCs
BBITNIOJIHAET KOHTPOJbHBIE pabOThl B CEMECTPE, TECTOBBIE 3aJaHUs, BBITOJHSIET
3a1aHUS KOJUIOKBUYMA;

OueHka «HeyJA0BJIEeTBOPHTEJIbHO» BBICTABISICTCA 3a CIa00€ M HEMOJHOE
BBITIOJIHEHUE KOHTPOJIbHBIX padOT B CEMECTPE, TECTOBBIX 33JJaHUN U KOJUIOKBHUYMA.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB

Kparkas XapakTepuCTHKa OLICHOYHBIX CpPEACTB, MCIHOJIB3YEMBIX IIPH
TEKYIIEeM KOHTPOJIE yCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluu 00y4aromerocs
10 TUCLHUTIINHE:

HammMmeHnoBanme Ommcanne
OILIEHOYHOTO Kpartkas xapakrepucTuka OlleHOYHOTO CPEJICTBA OLICHOYHOT'O

CpeICTBA CpeACTBa
Komrmmiext

CpencTBO MPOBEPKH YMEHHUW MPUMEHSTH IMOJyYCHHBIC

KonrtpomnpHast KOHTPOJIbHBIX
3HAHUS U1 PEUICHUS 3a/Ja4 OMpPEIEICHHOTO THIA O .

pabota (KuatP) 3a/IaHui 1o

TEMEC UJIU pa3acilty BapuaHTaM




Komnnoksuym (K)

CpencTtBo KOHTPOJSL YCBOGHHSI y4eOHOTO Marepuaia
TEMBI, pa3jieia Wik Pa3ieiioB JUCIUILIMHBI, OPTaHu30-
BaHHOE KakK y4eOHOe 3aHsITHE B BUAC coOeceqoBaHHUS
IpernoaaBaTelis ¢ 00yJaronUMUCs

Bomnpocsr o Temam /
pazzaenam
JVCIIATUTHHBI

Tect (Tecr)

Cucrema CTaHJAPTU3UPOBAHHBIX 3aJ1aHUH,
IIO3BOJISIIOIIAS aBTOMAaTU3UPOBATh Ipouenypy
M3MEpEHUsl YPOBHS 3HAHUH U YMEHHI 00y4aromerocs

KoMIIeKT TeCTOBEBIX
3aIaHUN

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHUIl MJIM HHbIE MaTepHUAJbI,
Heo0XoAuMbIe VISl OLeHKH 3HAHMH, YMEHHMIl M HABBIKOB, XapaKTEePHU3YIOLIHUX
3Tanbl GOPpMHUPOBAHMA KOMIIETEHIMH B IpoLecce 0CBOCHUA TMCHMILINHBI

Jst tekymero konrpoJs TK1.

[Tposepsiemass kommetenmus: OIIK-1, OIIK-1.3 — O6mamaeT HaBBIKAMH
IIPUMEHEHUSI MaTEMAaTHYECKOTO aIapara.
KonTponbhas pabdora.

1. Beruucnure onpeaenauTeNb:

2. Beraucnure onpenenuTeb:

2 4 -1
-2 1 0 3
1 3 5 -6
3 -1 3 0
4 6 5 -1
-1 1 0 3
1 -2 5 -6
2 -1 3 0
-1 -3 -8
3. Haitnurte panr matpunel: A=| 2 5 1
-5 -13 -10
6 -4 -3
4, Hatigure panr matpuiel: A=1 1 6
8 -2 9
3X—-y—-z2=-3,

5. Pemmure cuctemy metonom Kpamepa: §2X+2y+4z =0,

—X—-3y+2z=5




4X —y+17=-6,
6. Pemure cuctemy metonom Kpamepa: {2Xx+2y—-3z=3,
—X—-y+4z=-4.

2X+Yy+z2=1,
7. Pemmre cucTteMy MaTpUYHBIM METOJIOM: < X —4Yy +22 =-1,
3X-y+2z=0

—-X+Yy-3z=1,
8. PemmTe cucreMy MaTpUUHBIM METOJIOM: 2X+4y+12=0,
-Xx-3y+z=1.

2X1—X2 — X3 +3X4 =1,

4X1—2X2 — X3+ X4 :5,
9. Pemure cuctemy metomom [aycca:
6X1—3X2 —X3—X4 =9,

2% — Xp +2X3 —12x4 =10.

X| +2Xp +3X3 +4X4 =1,

2% +3Xp +4X3 + X4 =2,
10. Pemure cucremy metoniom ["aycca:
3X1 +4Xy + X3+ 2X4 =3,

4X1+3X2 + 2X3 + X3 =4,

Tecr.
1. B nuHEitHOM MPOCTPaHCTBE P,(x) MHOTOUYJIEHOB CTEIICHHU HE BBIIIE 2 HAJ/l MOJIEM

JEHCTBUTEIHHBIX YUCEN R 3a1aH 0a3uc e = (x?; x; 1). KakoBbI KOOPAUHATHI py, Pa, P3
BEKTOpa p(x) B 3TOM 0a3uce, eciu p(x) = 3x2 — 6x + 57

Oter:p; = ,pp = y P3 =

2. JIns mpou3BOJIBHOTO BEKTOpA x = (x1,X5, X3) BEIOEPHUTE OIEPaTOPhI, KOTOPHIC
SIBJISTFOTCS JINHCHHBIMM,

BriOepuTe oauH MIM HECKOJIBKO BAPHAHTOB OTBETOB:

A(x) = (bx3z + 4x4;x3;x, + 6);

A(x) = (x¥;x2; x3);

A(x) = (xq — x3; %9 + 5x3;x1 + 4x3);

A(x) = (x5 + x4; 0; x1 + 4x3);

3. 3anuiuTe MaTpUIly JUHEHHOTO oneparopa A, eciiu

A(x) = (x5 — x3;x1 + x2; 5x3 — x3).



OtBeT: A= ( ).
4. 3anummTe MaTpuULly epexoaa S oT 0a3uca e = (ey; e;; e;) K HOBOMY 0a3ucy
e’ = (ey;e;; e;), €CIU
e; = e; + 2e; — e,
e, = 3e; + 4e,,
e; = e; — 3es.

OTtBetr: S = ( ).
5. B 6azuce e = (ey; e;; e3) IMHEHHBIN OMIEpaTOp 3aJ1aH MaTPUIIEH:

1 0 -2
A=(2 -1 5 |
1 0 1

Haiinute oOpa3 BekTopa x = 4e; + e; — e3 TP OTOOPAXKEHUU A.
OtBeT: A(x) =
6. Haitnute coOCTBEHHBIE YKCIIa JIMHEHOTO onepaTopa, 3aIaHHOTO MaTPULICH:

3 0 0
A=(2 5 0]
10 -1 2

B oTBete 3anuimuTe cOOCTBEHHBIC YUCIA B TIOPSIKE BO3PACTAHUS:

Ay = Ay = y Az =

7. Halinure 3HaueHue mapamerpa p, Ipu KOTOPOM BEKTOPSBI a4, a,, as, a, SABISIIOTCS
JIMHENHO 3aBUCUMBIMH, €CJTU

3 1 2 5
1 _[-3) . _[ 4 _[1
T s 2T 3BT e T 17
5 —5 10 p

OtBet: p =
8. 3anuiuTe MaTpUIly KBaapaTUIHON GOPMBI f = x? — 2x% + 7x5 — 4x,x3 + Bxox5.
Bri6epurte oquH OTBET:

1 o -2 1 0 -4 1 0 2 1 0 4
( 0 -2 4 ( 0 -2 8| (0 —2 4|, (O -2 8.
-2 4 7 —4 8 7 2 4 7 4 8 7

9. HatimuTe panr r(f) kBaapatudHoit (opMbl
f=6x3+4x3 —2x2 — 2x,%, + 2x,X3 + 6x,X3.

OtBer: r(f) =



10. YcranoBute IMPAaBUJIbHYIO ITOCICA0BATCIIBHOCTD I[CﬁCTBHﬁ I[P HAXOXACHUHU

COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB JIMHEWHOTO ONEpaTopa.

larn: BapuaHTbl 1ercTBUIA:

[ar 1 CocTaBuM XapaKkTepUCTHUYECKOE YPABHEHNE

[ar 2 Haiinem oOpaTHy10 MaTpHILy

[IIar 3 Harinem neicTBUTENIbHBIE KOPHU XapaKTEPUCTUUECKOTO
YpaBHEHUS

[ar 4 CoctaBuM MaTpuily JUHEWHOTO OIlepaTopa

Jlms xaxkgoro coocTBeHHOTO 3HadYeHMs Haiimem OCP
OJHOPOJIHOM CUCTEMBI YPABHEHUI

Jas Tekymero koHTpoJs TK2.

[Tposepsiemass kommerenmus: OIIK-1, OIIK-1.3 — O6mamaeT HaBBIKAMH
NPUMEHEHUSI MaTEMAaTUYECKOTO aIIapara.
KoHnTposnbsHas pabdora.

4 -2 -1
JlaHa MaTpuna JuHeitHOTO onepaTopa B 6asuce (ej,e;,e3): A=|-1 3 -1]|.
1 -2 2
Haittu
1. o0Opa3 BEKTOpa X =2e| +e, +3e3 IPU OTOOPaKEHUU A.
2. COOCTBEHHBIC YHMCJIa U COOCTBEHHBIE BEKTOPHI 3TOTO OTIEpaTOpa.
e =2, +e) —es,
3. MaTpHIly A’ 3TOTO oIepaTopa B Oasuce (ef,e,e3), €CIn &5 = e +e, +3eg,
e3 =6, +e) + 2e3;
4, KOODPJIMHATBI BEKTOPA X = 26, +€, +3e3 B 0azuce (ef,e5,e3).
5. Haitnute pasmepHOCTh U 6a3UC JIMHEIHOM 000JI0UYKH CUCTEMbI BEKTOPOB:
1 2 3 1 4
-1 3 2 4 1
al_ 2 ,az_ _4 ,ag— _2 ,a4= —6 ,a5: 0
0 2 2 2 2
6. Haitngure cunryIisipHoe pa3inoxeHne MaTPUILbI:
1 0 0 2
A= (CI 1 0 1.
0 0 1 1
7. Haigure nossipHoe pasinoxkeHne MaTpULIbL:

1 0 0 4
A= ('D -1 0 1).
0 0 1 1

8. Ilo 3aganHOiT cuCcTEeMe BEKTOPOB:



IIOCTOMTE OPTOHOPMHUPOBAHHYIO cUCTEMY MeTOoIoM | pama-IlImura.

9. IlpuBenuTte KBagpaTUYHYIO (POPMY K KAaHOHMYECKOMY BHAY M OMNPEICIUTE €€
cqlx) =x7+2 2 —3x2—6 — 4x3;

3HAK. qlx) = X7 + 2xXx; + 2X1X3 X5 X7X3 xX%;

10. Jlanb! nuHeliHbIe oanpocTpancTsa U, W, mopoxaeHHbIe CHCTEMaM BEKTOPOB

2 2 2
ool 1 ezl 2], 2
1 3 » M2 _2 » U3 1 ’
2 —1 —2
n
-1 3
2 3
b, = by =
Lol -2 2
1 —2

Haiinure 6a3ucel noanpocrpancts U + W, U N W.

Jast Tekymero kourpoJs TK3.

[Tposepsiemass kommerenmus: OIIK-1, OIIK-1.3 — O6namaeT HaBBIKAMH
MPUMEHEHUSI MAaTEMaTUYECKOTO armnapara.
Tecr.

1. HaiiguTe nnuHy BEeKTOpa a = (—6;5;— 2415 )
2. Tlpu KakOM 3HAQYEHHH o BEKTOPBI d=(8;—a;2) U b =(-1—2;—3) OPTOrOHAIbHbI?
3. CxayisipHO€ MPOU3BEEHNE BEKTOPOB 0003HAYAETCS:

a]-[b] (ab); [axb ; axb

4. OnpesienuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .



5. dansl Toukn A(LL1), B(-2;4;0), C(3;—4;5).

YcranoBute BCPHOC COOTBCTCTBUC MCIKIY I[CﬁCTBHHMH HaJa BEKTOpaMH U UX

KOOpAuHaTaMu:
A. AC-BC 1. (3-31)
B. 2AC+BA 2. (-3,3-1)
B. 4AB 3. (-12;12;-4)
4. (7,-13,9)

6. O0BEM TpEeyroJIbHOM MMpaMuIbl, TOCTPOCHHOE HA BEKTOpax a =(3;3;-1),
b=(L4,2), ¢=(L-2,0), paBeH. Beeaure oTBer:
7. Nans Touku A(0;1;2), B(-2;4;1), C(L-13). Haiixure np 5 AC .

J26 3v6 9V14 3v21

N 13 7 7 e

2 2 14 14

8. lan TpeyroinbHUK ABC (cM. pucyHOK). Haiiaute cosa .



B a
1
C
0 1 2 3 4 5
Bri6epute o1H OTBET:
V3 3 170 9v10 170 _9J10
3 2 170 50 170 50

9. Jan npssmoyroyibHUK ABCD.

OTMeThTE BCE Mapbl KOJUIMHEAPHBIX BEKTOPOB.
DA+AB u BC+CD;
AD u CB;
AD—AB u DA-DC;
AC+CD u BC-AC.
10. IIycTh ¢ - yros Mexay HeHyJIeBBIMH BEKTOPaMH a U b . YcTaHoBHTE

COOTBETCTBUE MEKLY 3HAKOM d-b ¥ BEJIMUMHOM yIiia ¢ .

A. a-b>0 1. =0
B. da-b<0 2. ¢=90°
B.a-b=0 3. 0°<p<90°

4. 90° < ¢<180°



KonTtponbsHas pabora.

1. Haittu yron mexny npsameiMu: x—3y+5=0, 2x—y-16=0.

2. Haiiti paccrostHie OT TOYKH Mg(—12,7,-1) OO IUIOCKOCTH, MPOXOJSIIEH
uepes Tpu TOUKH Mq(-3,4,-7), M,(15-4), M3(-5-2,0).

4. CocTaBbTe ypaBHEHUE MPSMOM, MPOXOJAIIECH uepe3 TOUKY A(1,3) mapauiesibHO

MPSIMOU [, €CIIM TIpAMast [; MPOXOAUT Yepe3 TOUKU M, (—3,5), M,(1, —2).
5. CocTtaBbTE  ypaBHEHHUE IJIOCKOCTH, MPOXOJAIIEH  4Yepe3  TOYKHU
A(1,3,0),B(—2,4,1),€(2,0,-3).

6. HaiinuTe TOuky nepeceueHus npsMon [ U mioCKOCTH

x—1 y+2 z-1

E— 3 1’

0:3x—4y+z-5=0.
7. CocTaBpT€ KAaHOHMYECKHE ypaBHEHUS MpsAMON [, 3aJaHHON oOmuUMHU

ypaBHEHUSIMU:

I-{ —x+y=1,
"x+y—z+2=0.

8. CocraBbTe MapaMeTpUUECKUE YpaBHEHUS MPSIMOU, MPOXOJAIICH uepe3 TOUKy

A(—1,1,—1) napajuIeJIbHO NPSIMOU [, €CJIN

x—1 r—2 Z
li: :} =

2 3 -1
9. CocraBbTe ypaBHEHHE IUIOCKOCTH, MPOXONAIIEH dYepe3 TO4YKy A(l,3,0) u
MApAJIICTBHON NPSMBIM 1y, I, €CIIN

f_{x+y—z+3=Q

'{2x—y+5z+1=0,

{ —x+y=1
2 sx+y—z+2=0.

10. CocraBbTe ypaBHEHHE TUIOCKOCTH, MPOXOSAIICH dYepe3 ABE MapajlieIbHbIC

npsamele [y, [,

x—1 y+2 z-1

x—2 y z+3
5 3 1’ 3 '

b 5 3 1

!’2:

11. CocTtaBbT€ ypaBHEHHE TIJIOCKOCTH, MPOXOJSIICH yepe3 ABe MepeceKaroluecs

npsamele [y, [,

] x+1 y—-2 z-5 x+5 y+8 z—-4

1°7 5 T -1 k3 3 1




12. Haiinute KaHOHWYECKHE YpaBHEHHUS TMPSIMOM, MPOXOMSIIeH uepe3 TOUKYy

Mg(—1, 3,—2) NEPIECHAUKYISAPHO NPSAMOM [; U TIEPECEKAIOIIEH TIPAMYIO 1,, €CIU

] x—3 y—2 z-5
>4 7 3 5°

x y+2 z—4
hig=m3—=—1
13. CocTaBbTe ypaBHEHHE KacaTelbHBIX K OKpyxkHocTH (x —1)?+ (r+1)?=9
npoxoaamux yepes Touxy M(1;4),

14. CocraBbT€ KAHOHUYECKOE YpPaBHEHHME THIEPOOJBI, COAEPIKAIIEH TOYKY
M(—1;3) u umerommeii acUMITOTHI ¥V = £2X

15. B 1aHHOM crcTEME KOOPAMHAT DILIUIIC MMEET KAHOHUYECKOE YPaBHEHHE.
CocTaBbTe 3TO ypaBHEHUE, eciu (OKYyCaMu dILIMIca ABIsioTcs Toukn (12;0) a
JTUPEKTPUCAMHU SIBJIIOTCS NpsiMbie ¥ = T18

i1 KOJLUIOKBHYMA.
Teopernueckue BONPOCHI A KOJJIOKBUYMA.

1. Marpuna, pasMepHOCTh MaTpulbl. JIMHEHHBIE JEWCTBUSA HAaX
MaTpHUIaMHU.

2. [IpousBenenue marpui. TpaHCIIOHUPOBAHUE.

3. Omnpenenurens matpuibl. CBOMCTBa onpenenuTens. Panr Matpuiesl.

4. Meton Kpamepa pemieHns CUCTEM JIMHEWHBIX YPABHEHUH.

S. basuc nmnHenHOro mnpocrtpancrBa. KoopauHatel BEKTOpa B Pa3HBIX
Oa3ucax.

6. JluHeiiHblil oniepaTop.

7. CoOcTBeHHBIE YnCa U COOCTBEHHBIE BEKTOPBI.

8. KBagparnunas  ¢opma. Marpuna  kBaapaTUYHOW  (HOPMBL.
3HAaKOOMNPEAECIECHHOCTD.

9. Hamnpasnenue u anmHa BEKTOpA.

10. KonnmmHeapHbIE BEKTOPHI, KOMITIAHAPHBIC BEKTOPHI.

11. TIlpoekuus Bektopa Ha uyucio (ompeneneHue, Gopmyna as
BBIYUCJICHUS MPOEKIINHU, CBOMCTBA).

12. CkanspHoe NpOU3BEIICHHE BEKTOPOB, €r0 CBOMCTBA. YTOJI MEXIY
BekTOopamu (hopmyra).

13. BexTopHoe mpou3BeneHHE BEKTOPOB, €ro cBoiicTBa. Dopmyna mis
BBIYUCJICHUS BEKTOPHOTO MMPOU3BEACHUS, BBIUUCICHHUE MIOMIAEH.

14. CwmemanHoe NMPOU3BEICHUE BEKTOPOB, €ro cBoicTtBa. Dopmyna aiis
BBIYHCJICHUS] CMEIIIAHHOTO MTPOU3BEICHNS, BRIYUCICHHE 00HEMOB.

15. Kpusble BTOpOro MopsiaKa: JUIUIIC, TUIepOosia, mapadoia.

TecToBbie 3aJlaHv AJI1 KOJIJIOKBUYMa.

1. Haiinute nauHy BeKTOpa a = (—6;5;— 215 )

2. IIpu KaKoM 3HA4EeHUH o. BEKTOPBI & =(8;—a;2) u b =(-1,—2;—3) OPTOrOHAIBHBI?



3. CkansipHO€ MpOU3BEIEHNE BEKTOPOB 0003HAYAETCS:

a]-[b] (ab); [axb] ; axb

4. OnpezienuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .

J

-1 0 1 2 3
A
-1

5. Manst Toukn A(LL1), B(-2;4;0), C(3;,-4;5).

YcraHoBuTe BCPHOC COOTBCTCTBHUC MCKIY JNIEUCTBUSIMU HaJ BCKTOpPAMH U UX

KOOpAWHATAMHU:
A. AC-BC 1. (3-31)
B. 2AC+BA 2. (-3;3,-1)
B. 4AB 3. (—12;12;—4)
4. (7,-13,9)

6. O0BEM TPEyroabpHON MUPaMUJIBI, TOCTPOCHHOE Ha BeKTOpax a =(3;3;-1),
b=(14,2), ¢=(L-2,0), paBeH. Beeaure oTBer:
7. Nausi Toukn A(0;1;2), B(-241), C(L-13). Haiimure np5AC .

/26 36 914 321

N 13 N N
2 2 14 14

8. Jlan TpeyroinbHUK ABC (cM. pucyHOK). Haiiaute cosa .



B a
1
C
0 1 2 3 4 5
Bri6epute o1H OTBET:
V3 3 170 9v10 170 _9J10
3 2 170 50 170 50

9. Jan npssmoyroyibHUK ABCD.

OTMeThTE BCE Mapbl KOJUIMHEAPHBIX BEKTOPOB.
DA+AB u BC+CD;
AD u CB;
AD—AB u DA-DC;
AC+CD u BC-AC.
10. IIycTh ¢ - yros Mexay HeHyJIeBBIMH BEKTOPaMH a U b . YcTaHoBHTE

COOTBETCTBUE MEK/LY 3HAKOM d-b ¥ BEJIMUMHOM yIiia ¢ .

A. a-b>0 1. =0
B. da-b<0 2. ¢=90°
B.a-b=0 3. 0°<p<90°

4. 90° < ¢<180°



11. B nuHelHOM MPOCTPAHCTBE P, (x) MHOTOYJICHOB CTEIIEHU HE BBIIIE 2 HAJT
MOJIEM JIEHCTBUTEIHHBIX YMCeN R 3a7aH 0a3uc e = (x2; x; 1). KakoBbI KOOpAMHATHI
P1, P2, P3 BEKTOpA p(x) B 3TOM 0asuce, eciu p(x) = 3x% — 6x + 57

OrBeT:p, = ,po= ,p3=

12. JI5s mpou3BOIBHOTO BEKTOPA x = (xq,X5, X3) BEIOEPUTE OMEPATOPHI, KOTOPHIE
SIBJISFOTCS JINHCHHBIMM.

BriOepuTe oauH MM HECKOJIBKO BAPHAHTOB OTBETOB:

A(x) = (5x3 +4xy;x3; % + 6);

A(x) = (xi; x5 x3);

A(x) = (xy — x3;%3 + 5x3; 1 + 4x3),

A(x) = (3 + x4; 0; x4 + 4x3);

13. 3anummTe MaTpUILy JIMHEHHOTO omnepaTopa A, €Cliu

A(x) = (x3 — x3;x1 + x2;5x3 — x3).
OtBet: 4= ( ).
14. 3anummuTe MaTpUILly Iepexojia S oT 0azuca e = (ey;e;; e;) K HOBOMY 0azucy
e’ = (ey;e;; esz), ECIU

e; = e +2e; —es,
e, = 3e; + 4e,,

Ed

e; — e; — 3es.
OtBeT: S=( ).
15. B 6asuce e = (ey;e,; e3) TUHSHHBIN OIEpaTOp 3a7aH MATPHUIICH:

1 0 -2
:(2 -1 5

1 0 1

Haiinute oOpa3 BekTopa x = 4e, + e, — e3 TP OTOOPAKEHUU A.
OtBeT: 4A(x) =
16. Haiimute coOCTBEHHBIC YKCIIa TMHEHHOTO OTlepaTopa, 3aJaHHOI0 MaTPUIICH:

3 0 0
A:(E 5 0

10 -1 2

B oTBeTe 3amummTe COOCTBEHHBIC YHCIA B TIOPSIIKE BO3PACTAHUS:

Ay = v Ag = y Az =

17. HalinuTe 3HaueHue napaMeTpa p, Ipyu KOTOPOM BEKTOPHI ay, a,, as, a, SIBISIOTCS
JIMHEWHO 3aBUCUMbBIMU, €CIIU



3 1 2 5

_[1 _[-3) ., _[4 |1
T s 2T 3BT e T 17
5 -5 10

OtBeT: p =
18. 3anuimmTe MaTpUIly KBaApaTUIHOU POPMBI f = x% — 2x2 + 7x2 — 4xx3 + 8x,x3.
Bri6epute oauH OTBET:

1 0 -2 1 0 —4 1 0 2 1 0 4
(D—24; (D—ES; (D—24; (0—28

-2 4 7 -4 8 7 2 4 7 4 8 7

19. Haiinute panr r(f) KBaJpaTUIHON (HOPMBI
f=6x3+4x2 —2x2 — 2x,%, + 2x,%x3 + 6X,X3.
OtBeT: r(f) =
20. YcTaHOBHUTE MPABWIBHYIO MTOCIEIOBATEILHOCTD ICUCTBHM MPU HAXOXKICHUU
COOCTBEHHBIX YHUCEN U COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OTepaTopa.

[Tarn: BapuanTts! neiicTBuid:

[ar 1 CocTaBuM XapakTepUCTHUYECKOE YPABHEHUE

[ITar 2 Haiinem oOpaTHyt0 MaTpuiry

[Iar 3 Haitnem neicTBUTEIBHBIE KOPHU XapaKTEPUCTHUECKOTO
ypaBHEHUS

[Iar 4 CocTaBuM MaTpHUIly JUHEWHOTO OIepaTopa

Jlms xaxkgoro coocTBeHHOTO 3HadYeHMs Haiigem OCP
OJHOPOJIHOM CUCTEMBI YPABHEHUH

J1st MIpoOMesKyTOYHOM aTTECTALUM.

DK3aMEHAIMOHHBIN OUJIET COACPKUT JIBa TECOPETUUECKUX BOMPOCA: OJUH HA
3HaHME OCHOBHBIX OIPEACIICHU, CBOMCTBA, TeopeM U ¢GOpMys, BTOpPOM — Ha
JIOKA3aTeNbCTBO. TakKe HSK3aMEHAIIMOHHBIN OWIET COJCpKUT JBE€ 3ajadd,
©a30BOTO ¥ MOBBIIIIEHHOTO YPOBHEH.

TeopeTrndeckne BONPOCH! K IK3aMEHY .

MaTpuubl ¥ onpeaeTuTe

[Tonssitue matpuibl. PazmepHocts MaTpullpl. JlnaronansHas matpuna. EnuHuuHas
marpuna. JleiictBua Haa marpuuamu. CpoiicTBa. [IpaBuio yMHOKEHHS MATpHIIL.
TpancnionupoBanue matpull. CBOMCTBA AEHCTBUIN HAJ MAaTPULIAMH.
Onpenenurenu. Ilopsanok onpenenurens. d@opmysia pasioKEHUS IO CTPOKE
(cTonbiy). CpoiictBa ompeaenutens. HeBolpokaeHHass Marpuiia. BeraucieHue
oOpaTHO# MaTpuIlkl (1o anroputMmy, metooM JKopaana-I'aycca). Panr matpuiib.

CucreMbl JIMHEHHBIX aJIredpanvyecKuX ypaBHeHUH



Cucrempl JTUHEHHBIX anreOpaMyeckux ypaBHeHUN. Marpuna ko3(pPUIHEHTOB.
CoBmecTHbIe U HecoBMecTHbIe cucTeMbl. Teopema Kponekepa-Kanemnmu. Meton
Kpamepa, B kakux ciaydasx OH nmpuMeHuM. Martpuunbeii Meron. Meron ['aycca,
npsIMON U OOpaTHBINA XO/I.

JIuHelHbIe MPOCTPAHCTBA

OnpeneneHue TUHEWHOrO MpocTpaHcTBa. [IpuMepbl TMHEHHBIX TPOCTPAHCTB (KaK
3aJal0TCS ONEPAIlMU CJIOKEHUA U YMHOXKEHHUS HAa YHUCJIO B IAHHBIX IPOCTPAHCTBAX,
HEUTpaJbHBIA U MPOTUBOMOJIOKHBIN AeMeHThI). JIMHEHHO He3aBUCHUMAas CHCTEMa
BEKTOpOB. ba3uc u pasMepHOCTh JIUHEHHOTO MpocTpaHcTBa. KoopauHaTel BeKTOpa
B JIMHEHHOM TpOCTpaHCTBe. EIWHCTBEHHOCTh pa3lOXKEeHHS 1O Oa3ucy
(mokazarenbcTBO). Marpuiia nepexoga K HOBoMy 0a3ucy (IIpaBUJIO COCTABJICHUS
Matpunbl). KoopauHaTtel BekTopa B HOBoM 0Oaszuce (dopmyina). [ToampocTpaHcTBa
JUHEWHBIX NpOoCTpaHCcTB. CyMma UM IIEpECEUCHHE JIMHEWMHBIX IPOCTPAHCTB.
®opwmyna ['paccmana.

JIuneiiHble onepaTopsbl

OmnpeneneHue JUHEHHOTO omneparopa. MaTpuiia JMHEHHOro orneparopa (IpaBUiio
cocTaBiieHUs). MaTpulla JIMHEHHOTO orepatopa B HOBOM 0Oasuce (dopmyia).
CoOCTBEHHBIE BEKTOpPbl M COOCTBEHHBIE 3HAYEHHUS JMHEHHOro omneparopa
(ompenenenue U CBOICTBA). XapakTepucTUIeCKui MHOTOWIEH,
XapakTepucTuueckoe ypaBHeHHe. [IpaBuio oTbicKaHusi COOCTBEHHBIX 3HAYEHUH U
BEKTOpOB. JIMHEWHas HEe3aBUCHUMOCTh COOCTBEHHBIX BEKTOPOB, OTBEYAIOLIMX
pa3IMYHBIM COOCTBEHHBIM 3HAUECHHUSAM (J10Ka3aTEIbCTBO).

EBKJIMI0BBI MPOCTPAHCTBA

Onpenenenue ckamsgpHoro mnpousBeacHus. HepasenctBo Kommu-byHskoBckoro
(mokazatenbcTBO). OmpeaeneHne €BKIMAOBa MNpocTpaHcTBa. OmpeneneHue yria
MEXJY BEKTOpaMM B  €BKJIWJOBOM  mOpocTpaHcTBe. Marpuna ['pama.
OpTOHOPMHUPOBAHHBIN 0a3uCc B EBKJIMAOBOM MpOCTpaHCTBE. OpPTOrOHAIBHOCTH
COOCTBEHHBIX BEKTOPOB, OTBEYAIOLIMX PAa3IU4YHbIM COOCTBEHHBIM 3HAYECHHSIM
(mokazatenbcTBO). OpToronanuzamus ['pama-IlImunara (mpouecc mNOCTPOEHUS
OPTOHOPMHUPOBAHHOW CHCTEMbI BEKTOPOB IO 33JaHHOM JMHEMHO HE3aBUCUMOM
cucteme, (opmynel). MaTpuila JTHUHEHHOTO ormepaTropa B COOCTBEHHOM O0asuce
(BBIBON).

OprtoronaneHasgs Marpuia. CHHTYISPHOE pa3JIOKEHUE MaTpPULbI, MOJSIPHOE
paznoxenue Matpuiibl. JKopaanoBa HopmasibHas hopma.

busnuHeiinbie M KBaJApaTU4YHbIe GOPMBI

bununeiinas ¢popma (KoopAUHATHAS U MaTpUYHAs 3amuch). MaTpuiia OMIIMHEHHON
dbopmbl. CummeTpruyHas OunnnHeHas popMma u ee matpuia. Ksagparuunas gopma.
Martpunia kBaapaTtuyHod @opmbl. KaHOHWMYECKHMI BHI KBaIpaTUUHON (HOPMBI.
Teopema Jlarpawxka. Meron Jlarpanka mnpuBefeHUs KBaJIpaTUUHOW (POpPMBI K
KaHOHM4YecKkoMy BuIy. IIpuBeneHue kBaapatuyHOW (OPMBI K KaHOHUYECKOMY
BUJY C MIOMOILBIO COOCTBEHHBIX 3HAYEHUI. 3HAKOOINPEAEIEHHOCTh KBAaIPATUUHON



dbopmbl. Kputepuii CunbBectpa. [10J0KUTENBHBIM M OTPUIIATEIIBHBIA HHJIEKC,
paHT KBaJpaTH4YHON (POPMBI. 3aKOH HHEPLIUU.

AHaJIUTHYECKAS TeOMeTPHUA HA MJIOCKOCTH U B IPOCTPAHCTBE

[IpssMoyrosibHast ¥ TOJISIpHAs CHCTEMBbI KoopAuHAaT. DOpMylibl, CBA3BIBAIOLIUE
IPSIMOYTOJIBHBIN U MOJISIPHBIE KOOPAHHATBHI.

YpaBHeHHE NPSAMOM Ha IJIOCKOCTH, OCHOBHBIC BHJBI YPABHECHHU. YTOI MEXIY
IPSMBIMH, YacTHBIE ciaydan. PopMyna Juisl BBIYMCICHUS PACCTOSHUASA OT TOYKHU 10
IIPSIMOM HA INTIOCKOCTH.

YpaBHeHHE IIOCKOCTH B IIpocTpaHcTBe. HopmanbHbIl BekTOp. OCHOBHBIE BUBI
YPaBHEHUH. YTOJI MEXIY IUIOCKOCTSMH, YaCTHBIE Cllydan. PaccTossHue OT TOYKH
110 TUIOCKOCTH.

VYpaBHeHue npsamoil B npoctpadcTBe. Hanpasistronmii BekTop. OCHOBHBIE BUIBI
YpPaBHEHUM NPSMOW HA TUIOCKOCTH. YTOJ MEXAY NPSIMOX U MIIOCKOCTHIO.

KpuBble BTOporo nopsaka. KanHoHuueckne KpuBblE BTOPOTO MOPSIIKA: SJUIMIIC,
runepOona, napadosna (BbIBOJI KAHOHUYECKUX YPaBHEHUH ).

[Hummanpuyeckue  noBepxHOcTH. IloBepxHocTm  BpameHusa. KoHudeckune
MOBEepXHOCTH. Dmuncous. ['unepoonoun. [Tapadonous.

[IpakTrueckue 3a1aHus K SK3aMEHY .
Bba3oBble 3agaun

2 4 -1
-2 1 0 3
1. Beraucnure onpeaennTelb.
1 3 5 -6
3 -1 3 0
X, +2X, —4%; =1,
2. Pemure cuctemy metomom ['aycca §2x, +Xx, —5x, =-1,
X, =X, = X3 =—2.
3%, —4X, +5%; =6,
3. Pemure cuctemy metomom Kpamepa u MaTpuaHbIM CIIOCOO0OM < 2%, —3X, + X, =0,
3%, —9X, =X, =3.
4 -2 -1
4. JlTana MaTpuna JuHEitHOTO onepaTtopa B 6asuce (e.ep,e3): A=|-1 3 -1
1 -2 2
Haittn
4.1. oOpa3 BeKTOpa X = 26| +€, +3e3 MPU OTOOpAKEHUHU A,
e = 2e; +e) —es,

4.2. wmarpuiy A’ 3TOrO omepartopa B 6azuce (ef,e5,e3), eCIIU e =€ +e; +3e3,
e3 =€) +€y + 26e3;
4.3. KOOpIMHATHI BEKTOpa X =26, +€, +3e3 B Oazuce (e],e),e3).



5. Beruucnure pa3MepHOCTh U 0a3UC TMHEMHONW 000JI0YKH BEKTOPOB
aq, 05, 03,0y, ds, CCIIN

3 6 -3 —1 4
3 6 —3 —2 5
a; = 1 , Ao = _2 ,03 = 1 , gy = _1 , Qs = 0
5 10 -5 3 2

6. CocraBpTe ypaBHEHHE IUIOCKOCTH, NPOXOIAIIEH dYepe3 TOYKy A(1,3,0) u

MapauIETbHON IPAMBIM 14, [,, €CITH

! { x+y—z+3=0,
'{2x—y+5z+1=0,

{ —x+y=1,
2 lsx+y—z+2=0.

7. CocrtaBbTe YPaBHCHHUC IIIIOCKOCTH, HpOXOI[SIHIGﬁ qcpe3 ABC IIapalICIIBHBIC

npsMeIe [, [,

x—1 y+2 z-1

x—2 y z+3
5 3 1’ 3 '

by 5 3 1

Iz:

8. CocraBpTe ypaBHEHHE IIJIOCKOCTH, MPOXOJSIICH Yepe3 JIBE IepeceKarommecs

npsmele [, [,

x+1 y—-2 z-5

x+5 y+8 z—-4
1= _2 1 4 - -

2 3 -1

12:

3aaum NOBbINIEHHOM CJI0KHOCTH

1. Pemute cucremy mMerogom ['aycca:

5x; + 4x5 + x5 + 3x, = =5,
11 2xy+ x5 + x5+ 4x, =2,

3x;+2x; + x3+ x4 = =3,

x1+ 3x; — 2x3 + 2x, = —4.

3x; + 4x, + 2x3 + x4 = 16,
X1+ 7x; +x3 +4x, = 23,
2x, + x5 + 3x3 + 5xy = 10,
4x; — 3x; +4x3 + 6xy, = 1.

1.2

X1+ 2x; —3x3 +4x, =7,
2x;+5x5 +x3 —2x, =5,
3x; — 7x5 +4x3 + bxy, = —11,
7x1+ 2x; —x3+ 11x, = 6.

1.3

2. Haitnute coOCTBEHHBIE YKCiIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO Oreparopa,
3aJIaHHOTO MaTpuleh



-1 00

A= 4 2 0
3 5 6
3. Haiiiure pa3MepHOCTb U 6a31C CyMMBI M TIEpeCceUeHusl TMHEHHBIX TPOCTPAHCTB
Ll + Lz, rac Ll =< a;,d;,dsz =, Lz =< blin' bg ::’, cClin

o))
(3o ()

4. HaiimuTe KaHOHMYECKHME YpPABHEHHsI MPSAMOM, MPOXOAAIIEH Yepe3 TOUKY

My(—1, 3, —2) NEepHEHAUKYJISIPHO IPSMOM [; U NEepeCEKarolIel PAMYIO [, €CIIU

! x y+2 z—4
1*'37 3 7 1’

] x—3 y—2 z-5
>4 7 3 5°

5. CocTaBbT€ KAaHOHMYECKHE YpPABHEHMS MPSAMOM, MPOXOASAIIEH dYepe3 TOUKY

A(—1,1,—1) 1 IepeCcEeKarIIEH ABE NPsAMBIE [y, ,, €CIU

] x—1 y—-2 z x y+5 z-3
2 T 3 T -1 *Fa4a -5 2°
6. ITo 3aganHO# cuCTEME BEKTOPOB:
1 3 3 1
s Y a3 ot )s_[2
1— 1 P2 1 P53 _1 T T 3 ]
—1 —1 3 3

IIOCTOWTE OPTOHOPMHUPOBAHHYIO cucteMy MetoaoM ['pama-IlImuara.

7. IlpuBegute KkBagpatuuHylo ¢GOpMYy K KAHOHUYECKOMY BHIY MU YKAKUTE
npeoOpa3zoBaHue, MPUBOJAIICE KBaIpaTUYHYIO (POpMYy K KaHOHUUYECKOMY BUIY,
UCCIeNyiTe KBIpAaTUIHYI0 (hOpMY Ha 3HAKOOIIPEACICHHOCTb!

1.1 q(x) = x% 4+ 2xyx; + 2x,x3 — 3x% — 6,05 — 4x3;

7.2 q(x) = 2x? 4+ 8x1%, + 4x,x5 + 9x7 + 19x3.
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