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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.

Kommnerennmu u uHIMKATOPHI, opMUpyeMble y 00yUaromuxcsi:

KO,I[ N HAMMCHOBAHHEC KOMIICTCHIIMHN KO,Z[ 1 HAUMCHOBAHUC HHIAUKATOpaA

OIIK-1 — CriocoGeH npuMeHsTh 3HaHue
(byHIaMEeHTaJIbHOW MaTeMaTHUKU U €CTECTBEHHO-
HAYYHBIX JUCHIUIUIMH MPH PEIICHUH 33129 B 00JIaCTH
€CTECTBEHHBIX HAayK U MH)KEHEPHOU NpaKTUKe

OIIK-1.3 — O0nazaer HaBBIKAMH
MIPUMEHCHHSI MAaTEMaTHIECKOTO
amrmapara

2. Mecto nucuunianHbl B cTpykrype OI1T

[Tocnenyromue auctUIuMHbL (MoaynH), npaktuku, HUP, np.:
— MaremaTnueckui aHam3,
— Teopus BEpOATHOCTEW U MaTeMaTHYECKast CTATUCTHKA,
— Maremaruueckue MOAEIN U METObI,
— JluckpeTHas maTeMaTuKa,
— Crarucruka.

3. CTpyKTypa M cojiep:KaHue TUCIUIIHHBI
3.1. CTpykTypa Q¥ CUMILINHBI
Jlsist ouHOM hopMBI 00OyUCHUS

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

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 aTTeCTALlUU 1 36 36
[IpomexxyTOoUHas aTTeCTAINS: 3

3.2. Coaep:kanue IMCUMILUIMHBI, CTPYKTYPHMPOBAHHOE MO pa3aeiamMm H

BUJ1aM 3aHATHH

Paznenst Pacnpenenenue ®opmel 1 | THAEKCH THAMKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BU/]I (bopMupyeMbIxX
§ 10 BH/IaM y4eOHON paboThl | KOHTpPOIIS KOMIIETEHIIU
o = © o [t}
3 5 8 g g
/M 5 © o =
= | B = S
Pazmen 1. Marpunsi u | 26 6 6 14 TK1 OIIK-1.3,3VB
CHUCTEMBI  JIMHEMHBIX
YpaBHEHUU
Pasnen 2. Jluneiineie | 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 ¥ TIJIOCKOCTH

Paspnen 5. Jlunuu u 18 4 4 10 TK3 OIIK-1.3,3VB
MOBEPXHOCTH BTOPOTO

opsiiKa

DKk3aMeH 36 36 OM1 OIIK-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. MaTtpuupl.

[TondaTre MaTpuIpl, pa3MEPHOCTh MaTpHIlbl. J[eWCTBUS HaJ MaTpULIAMH.
[TpousBenenue mMaTpull. JneMeHTapHble IpeoOpazoBaHusl. Panr maTpuibl.

Tema 1.2. Onpenenurenu.

ITonsiTEe omnpenenuTens KBaapaTHOM Marpulbl. CBOMCTBA OINpEAEIUTENEH.
dopmyiia pasoKeHus 1o CTpoke (110 CTOJIOIY).

Tema 1.3. Cuctemsbl TMHEWHBIX YPABHEHHM.

CoBMecTHBIE, HECOBMECTHbIE cuCTeMBI. Teopema Kponekepa-Kanemnu.
OoOpartnas Mmatpuna. @opmynsl Kpamepa. MaTpuuHblii METOJ PELICHUS CUCTEM
JMHENHBIX ypaBHeHUM. Meton ['aycca.

Paznen 2. JIunelinble IPOCTPAHCTBA.

Tema 2.1. [ToHsITHE TMHERHOTO TPOCTPAHCTBA.

Onpenenenue TMHEHHOTO MPOCTpaHCTBA. JIMHEMHO HE3aBUCUMBIE CUCTEMBI.
baszuc u pa3mMepHOCTh TMHEHHOTO MPOCTpaHcTBa. Pa3noxkeHue BekTopa mno 6asucy,
KoopJMHaThl BekTopa. [lepexon k HOBoMy Oas3ucy.

JImnerinoe mnommpocTpancTBO. CyMMa M IEPECEUYEHHE MOANPOCTPAHCTB.
MHOXECTBO  pelmeHnd  OJHOPOJHOW  CHCTEMBI  JIMHEMHBIX  YPaBHEHUM.
OyHaaMeHTalbHAs CUCTEMA PELICHUM.

Tema 2.2. JIuHeiHBIE ONIEPATOPHI.

Jlunenneli  oneparop. Marpuna JuHEMHOro omneparopa. Marpuua
JUHEWHOro orepaTtopa B HOBOM Oa3uce. COOCTBEHHBIM BEKTOpP U COOCTBEHHOE
3HA4YCHHUE.

Tema 2.3. EBKIMI0BBI IPOCTPAHCTBA.

EBKInI0BEI IIPOCTPAHCTBA. CkansipHoe IIPOU3BENICHUE.
OpTtoHopmupoBaHHbIi 6a3uc. Oproronanuzanus ['pama-IImusra.

Optoronanbubie  MaTpuillbl. QR-pasnoskeHre MaTpullbl, CHHTYJISAPHOE
paszioxeHue, noyisipHoe pasnoxenue Marpuibl. Hopmansnas XXopaanosa dopma.

Tewma 2.4. KBanpatuunbsie (OpPMBI.

bununeitnas ¢dopma. Ksagparuunas ¢opma. Matpuia KBaapaTUIHOU
dbopmbl. CBOHCTBA CHUMMETPUYHBIX MaTpuil. PaHr W WHAEKC KBaapaTHYHON
dopmbl.  3akoH wuHepuud. KaHOHWYECKHMH BUJA  KBaApPaTUYHOU  (HOPMBL
3HaAKOOMNpPEAEICHHOCTh KBaApaTUuHOM (popmbl. 3akoH CuibBecTpa.

Paznen 3. Bexkropnas anre6pa.




Tema 3.1. BekTopsl.

Omnpenenenne Bekropa. IIpoekuus Bekrtopa. [leneHue oTpeska B 3aJaHHOM
HalpaBiIeHU. BekToppl Ha IIOCKOCTM M B npocTpaHcTBe. Hampasisrommue
KOCHUHYCBI.

Tewma 3.2. CkassipHOE, CMEIIAaHHOM ¥ BEKTOPHOE MPOU3BEICHHUS.

CkansipHOo€ TNpPOM3BEACHHUE, €ro CBOWCTBA. BEKTOpHOE NpPOU3BENCHHUE.
CMemiaHHoe  Mpou3BeNeHHE. BpIpakeHHE  BEKTOPHOTO M CMELIAHHOTO
IIPOU3BEACHUS YePE3 KOOPAUHATHI COMHOXUTenen. Ilnomanpy mapannenorpamma,
0o0beM Mapajuielenunea. Y ClIOBUS KOJUTMHEAPHOCTH ABYX BEKTOPOB, YCIOBHE
KOMIIJIAHAPHOCTH TPEX BEKTOPOB.

Pasnen 4. [IpsiMble TMHUM U IITIOCKOCTH.

Tema 4.1. Cuctembl KOOpAUHAT.

JlekapToBa IIpsAMOyTrojbHass cucrema KoopauHar. IlomspHas cucrema
koopauHat. Hunuoapuueckue u cdepuyeckne koopauHaTel. [IpeoOpasoBanus
CUCTEMBI KOOPAUHAT.

Tema 4.2. [Ipsima ¥ IIOCKOCT.

YpaBHEHUsT NOpPSIMOM JMHAM HA IUIOCKOCTH. YTOJI MEXAY NPSIMBIMU.
PaccrossHue OT TOYKM 10 IPsAMOM. YpaBHEHHE IUIOCKOCTH. Pas3iinyHble BUIBI
YpPaBHEHMs IUIOCKOCTH. B3amMHOe pacnosiokeHue Iiockocred. PaccrosHue ot
TOYKA JO0 IUIOCKOCTH. YpaBHEHHE IIpAMOW B mpocrpaHcTBe. Ilpsmas kak
[IEpECEUCHUE IUIOCKOCTEN. B3auMHOE pacioyioKeHUE NPSIMOU U TUNIOCKOCTH.

Paznen 5. JIuHMM 1 MOBEPXHOCTH BTOPOTO MOPSIKA.

Tema 5.1. Kpubie BTOporo nopsjka.

YpaBHeHUE KpUBOM BTOPOro nopsiaka. CBOMCTBAa KPUBBIX BTOPOTO MOPSAJIKA!
AIUTUIIC U €r0 CBOMCTBA, THNep0oIia U ee CBOMCTBA, mapadoia U ee CBOKCTBA.

Tema 5.2. [ToBepXHOCTH BTOPOTO MOPSAKA.

Bu bl noBEpXHOCTEN BTOPOTO MOPSIIAKA.

3.4. TeMaTu4YeCKHil IVIAH NPAKTHYECKHUX 3aAHATHI

1. HdenctBus nax marpunamu. [IpousBenenue matpuu. Beruucnenue panra
MAaTpPUIIBI.

2. Onpenenurenb, CBOMCTBA ONMpEACHUTENd. BeruucieHne omnpenenurTenei
Pa3IMYHBIX TOPSIKOB.

3. Haxoxnenue oOparHoii MaTpuilsl MetogoM JKoprana-I'aycca. Anropurm
BBIYHCIICHUSI OOpPAaTHON MaTpPHIIBIL.

4. PemieHue CHUCTEM JIMHEWHBIX YpPAaBHEHUM MATPUYHBIM METOAOM, IO
dopmynam Kpamepa. Pemenne cucrem metonom ["aycca.

5. Ilpumepsl TUHENHBIX NPOCTPAHCTB. JIMHENHAss 3aBUCMMOCTH BEKTOPOB.
Koopnunatel BekTopa B 3aaHHOM 0a3uce. KoopauHaTel BEKTOpa B HOBOM Oaszuce.

6. CymMa u mepeceuyeHue noAnpoCTpaHCTB. ba3uc cymMbl U nepeceyeHus.
PaHr crctembl BEKTOPOB.

/. ®yHIaMeHTalIbHAsl CUCTEMA PEILICHUIA.

8. Jluneitnpie omepaTopbl. HaxokaeHue MaTpullbl JJUHEWHOTO oIepaTopa.
Matpuiia TMHEHHOTO oTiepaTopa B HOBOM Oaswce.

9. CoOcTBeHHBIE YWCla W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO OTEpaTopa.
[IpuBeneHne MaTpullbl K JUaroHaIbHOMY BULY.

10. OproHopmupoBaHHbIii 0a3uc. [locTpoeHne OpTOrOHAIBLHOW CHUCTEMBbI



BEKTOpOB MeToaoM ['pama-IlImuara.
11. OptoronaneHbie MaTpuipl. CuMMeTpuyHbIE MaTpUIbl. CHHIYIISpHOE
pasnoxxenue matpuiibl. [lonsipHoe pasznoxxenue. XKopaaHoBa HopMmaibHas hopma.
12. Ksangpatuunbie (HOPMBEI.
KaHOHUYECKOMY
3HAKOOIPEAEIIEHHOCTb.
13. BekTop Ha IJIOCKOCTH U B NMPOCTPAHCTBE. [[eeHne oTpe3ka B 3aJaHHOM
cooTHOIIeHHH. [Ipoekus BEKTopa Ha OCh.
14. BplunciieHHE CKaJISIPHOTO, BEKTOPHOTO M CMEIIAHHOIO MPOU3BEICHUM.
[TpunoxeHust MpOU3BEICHUN.
15. Cucremsr koopauHat. [IpeoOpazoBanusi KOOPAUHAT: MTOBOPOT HA YTOd U
NapajuieNIbHbIN NEPEHOC.
16. YpaBHeHUE NpsIMOM Ha MJIOCKOCTH.
17. YpaBHEHUS IOCKOCTH.
18. YpaBHEeHUE IPSAMOY B POCTPAHCTBE.
19. KpuBble BTOpOro nopsika: 3JuIiIic, rurnepooia, napadonia.
20. IToBepxHOocTH BTOpOTO Nopsiaka. [loBepxHOCTH BpameHus.

BU]TY.

Hccaenosanue

[IpuBeneHue kBagpaTUIHON (HOPMBI
KBAaIpaTUYHOMN

3.5. TemaTu4ecKuii IJ1aH JJa0OPATOPHBIX padoT
JlanHbIN BUJT paOOTHI HE MPETYCMOTPEH YUEOHBIM ILJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi padota
JlanHbIii BUA pabOTHI HE MPEYCMOTPEH YUEOHBIM IIJIAHOM.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

bhopMBI

K
Ha

OueHuBaHMe pe3yJbTaTOB OOYYEHHUs MO JUCUUIUIMHE OCYLIECTBISETCS B
paMKax TEKYILEro KOHTPOJISI M NPOMEXKYTOYHOM aTTecTallid, MPOBOJUMBIX IO
oamnpHO-perTuHroBoi cucreme (bPC).

[ITkana OLEHKU pe3yJIbTaTOB 00YUYEHHMSI 10 TUCHUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH
MHAMKATOpa KOMIIETEHIIMH

. . Huxe .
Bricokuit Cpennuit Huzkni
K 3armianu- CPCAHCTO
on
Kon MH/THKATOPA POBaHHBIC ot 85 1o 100 ot 70 no 84 | ot 55 10 69 | oT 0 1O 54
KoMmIIe- pe3yNbTAThI
KOMIIETCHIL IIxama oneHUBaHUA
TEHIINH it o0y4eHus 1o
HCLHTLINH HEYJI0B-
AUCLHIITHHE yIOBJIET- YA
OTJIMIHO XOPOIIIO JIETBOPH-
BOPHUTEIHHO
TEJIBHO
3a4TEHO HE 3a4TEHO
3HaTh:
3Haer 3Haer ITnoxo YpoBeHb
OCHOBHBIC TIOHSTHSI | OCHOBHBIE | OCHOBHBIE | 3HACT 3HAHUH
1 YTBEPKICHHS TOHATHS U | IIOHATHS U | OCHOBHBIE | HUXKE
OIK-1 | OIK-1.3 | ¥ YTBPXA
JUHEHHOW anreOphl | YTBEPXKIEC | YTBEPXKIEC | MOHATUS M | MHHHMAI
Y AaHAUTUTUYECKOU Hus.  He | Hus. YTBEpP)KJE€ | BHOTO,
reOMETPHUH nomyckaetr | Moxer HUS, JIOTTyCKae
OIMOOK JIOITYCTUTH | IOIyCKaeT | T TrpyObIe




HECKOJIBKO | MHOTO OIIMOKHU
HErpyOBIX | MEJIKHUX
onOOoK omn0oK
YMETh:
BBINOJIHATh Ywmeer Ymeer Ymeer [Ipu
JEUCTBUS HAJl pemiars peniarb pemars pelieHnn
MaTpUIIAMH; MaTeMaTH | OCHOBHBIE | THUIIOBBIE | THUIIOBBIX
HaXOJUTh MATPUILy, | YECKHE MaTeMaTd | MaTeMaTu | 3ajad
oOpaTHyIO JaHHOW; | 3a7a4d, HE | YECKHE YeCKue JIOITyCKae
HaXOJUTh paHT JIONyCKaeT | 3a/1a4H, 3aJauu, T TIpyOble
MAaTpPHIIbI; OIrO0K JIOMYCKAeT | JOMYCKAeT | OMIMOKH
3aIHChIBATh B HEOOJBIIA | MHOTO
MaTpu4dHou popme € OIMOKH | MEJIKHUX
CUCTEMY JIMHEWHBIX OmuO0K

yYpaBHEHUH;
MIPUMEHSTH
pa3IUYHbIE METOIBI
pewenust CJIAY;
BBIUHCIIATH
CKaJIIpHOE,
BEKTOPHOE,
CMeIIaHHOoe
MIPOM3BEICHUC
BEKTOPOB; HAXOAUTh
CcOOCTBEHHEBIE YHCIA
1 COOCTBEHHBIE
BEKTOPHI JINHENHOTO
oneparopa,
HCCIIe0BaTh
KBaJPaTUIHYIO
¢dopmy Ha
3HAKOOMPEIETICHHOC
Th, IPUBONTH €€ K
KaHOHHYECKOMY
BH]TY; CTPOHUTH
ypaBHEHUS MPSIMOT
JINHAY Ha
IUIOCKOCTH U
MIPOCTPAHCTBE,
ypaBHEHHUSI
IUIOCKOCTH B
MIPOCTPAHCTBE,
KpHUBBIE BTOPOTO
TOPSIKA,
MMOBEPXHOCTHU
BTOPOTO MOPSIJIKA.

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,
JTOTTyCKaeT
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 npuBeacHsl B [Ipunoxkennn k pabodeil mporpamme

JUCIMITIINHBI.

[TonHBIN KOMIUIEKT 3aIaHUA ¥ MAaTEPUAIOB, HEOOXOUMBIX JIJISl OIEHUBAHMSI
pe3yJIbTaToOB OOy4EHUS 110 AUCIUIIIMHE, XpaHUTCS Ha Kadenpe pa3padboTyuka.




5. YuebHO-MeTOAUIECKOE H MH(OPMAIMOHHOE 00ecredeH e JUCIUIUIAHDI

5.1. YueOHO-MeTOANMIECKOE 00ecIeueHne

5.1.1. OcHoBHas nUTEPaTypa
1. Bexnemumes, /. B. Kypc ananutryeckoi TeoMeTpUH U JIMHEHHOM anreOpsl:

yueoHuk s By3oB / J. B. bexmemmmeB. — 19-e wm3m., crep. — Cankrt-
IlerepOypr: Jlamp, 2022. — 448 c. — ISBN 978-5-8114-9223-7. — TekcT:
JIEKTPOHHEIN //  JlaHb:  snekTpoHHO-OMOmmoreyHas cucrema. —  URL:

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

2. COopHHK 3ajad 10 aQHAJTUTUICCKOH TeOMETpHM M JHHEWHOM anrebpe:
yuebHOe mocobue amst By3oB / JI. A. bexnemumesa, /. B. bexnemumies, A. IO.
IMerposuu, M. A. UybapoB. — 9-e u3z., crep. — Cankr-IlerepOypr: Jlans, 2022.
— 496 ¢. — ISBN 978-5-8114-9224-4. — Tekct: 5nexTpoHHBIN / JlaHs:
3JIEKTPOHHO-OUOIHOTEeYHAs CHCTEMA. — URL:
https://e.lanbook.com/book/190976.

3. Massbiies, A. 1. OcHOBBI TMHEHHOHU anreOpsl: yueOHuK / A. 1. Manbues. —
5-e w3n.,crep. — Cankr-IlerepOypr: Jlans, 2022. — 480 c¢. — ISBN 978-5-8114-
1009-5. — Texkcr: 2meKTpoHHBIH // JIaHb: dNEKTPOHHO-OMOINOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/210299.

4. Ipockypskoe, M. B. COOpHHK 3aja4 [0 JHHEHHON anrebpe: ydeOHOE

nocobue mus BysoB / WM. B. IlpockypskoB. — 16-e m3n., crep. — CaHKT-
IMerepbypr: Jlams, 2022. — 476 c. — ISBN 978-5-8114-9039-4. — Texcr:
JJIEKTPOHHBIN //  Jlamb:  3meKkTpoHHO-OMOnmoTeyHas  cucrema. —  URL:

https://e.lanbook.com/book/183752.
5.1.2. JlonoaHUTENBHAS TUTEPATYPA

1. Anmexcannpos, II. C. Kypc aHanuTH4ecKOH TICOMETPMUM M IMHEHHOH
anre6psl: yueOuuk mus By3os / I1. C. Amekcannpos. — 4-¢ u3f,., crep. — Cankr-
Herepbypr: Jlame, 2022. — 512 ¢. — ISBN 978-5-507-44758-9. — Tekcr:
oJeKTpoHHbIN /  JlaHp:  anexTpoHHO-OMONMHOTEedHass cucrema. —  URL:
https://e.lanbook.com/book/242861.

2. I'myxoB, M. M. Anrebpa: yue6HuK mis By3oB / M. M. I'myxos, B. 1L
Enmuszapos, A. A. HeuaeB. — 4-e m3n., crep. — Cankr-IlerepOypr: Jlans, 2022, —
608 c¢. — ISBN 978-5-8114-9182-7.— Tekct: onexTponHsii// JlaHs:
3JIEKTPOHHO-ONOIMOTEYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/187793.

3. Topnau, b. A. Jluneiinas anrebpa: yuebHoe mocobue / b. A. I'opnay. —
Cankr-IletepOypr: Jlans, 2022. — 480 c. — ISBN 978-5-8114-1427-7. — TekcT:
9IEeKTpOHHBIN /  JlaHb:  mexTpoHHO-OMOsmmMoTeyHass cucrema. —  URL:
https://e.lanbook.com/book/210983.

4. Mansnes, U. A. Jlunerinas anrebpa: yaedbnoe nmocobue / Y. A. Manbues. —
2-¢ w31, ucrp. u gon. — Cankt-IlerepOypr: Jlans, 2022. — 384 ¢. — ISBN 978-
5-8114-1011-8. — TekcT: 37eKTpoHHEIA // JlaHb: 3JIEKTPOHHO-OMONIMOTEUHAS
cucrema. — URL: https://e.Janbook.com/book/210503.




5.2. MudopmanmonHoe odecnevyenmne

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. HanmonanpHas saekTpoHHas oubanoreka, https://rusneb.ru/;

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

5. EauHoe oxkHO  Jgoctynma K oOpa3oBaTeIbHBIM  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 PCTIK) 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 2ddhexTuBHOTO CBoOoaHas TUIICH3US
3 LMS Moodle OHJIaMH- B3aUMOJIEHCTBHUS Heuckn. npaso.
[IPENOAABATENS U CTYJIEHTA Beccpouno
[Toaxmrouaemsbrii Moynb mist| CBOOOIHAS JTHIICH3US
4 Adobe Flash Player Opay3epa U cpebl Hewucki. npaso.
BLIMTOJIHEHUS BEO - beccpouno
Ot Protossiona piozuy | Tlset 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



http://npoed.ru/
https://lms.kgeu.ru/course/view.php?id=2470
http://www.mathnet.ru/
http://nlr.ru/
http://www.rsl.ru/
https://rusneb.ru/
http://www.elibrary.ru/
http://window.edu.ru/

6. MaTepuajJibHO-TeXHHYECKOe o0ecnevyeHue JUCIUITIMHBI

HaumenoBanue HaumenoBanue yuebHo
BUJA Y4eOHOI ayJIuTOpUH, [lepeuens HEOOXOAMMOTO 0OOPYIOBAHUS U
paboThI CHeUaIN3UPOBAHHON TEXHUYECKHUX CPEJICTB O0YUCHHUS
JabopaTopun
Jlexumn CrienmanusupoBaHHasi yueOHas MeOelb,
TEXHUYECKHUE CPECTBA O0YUYCHHUS, CIyKaIIne
YyeOHast aytuTopus Ass JUIS TIpe/ICTaBIeHUs yueOHOl nHpopMaIiu
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 3aHATUIN 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 3a71
o BbIX0/1a B IHTEpHET N o6ecnequHeVM }
nocryna B QUOC, sxpaH, MyJIbTUMEANNHBIN
POEKTOP, IPOrpaMMHOE 00ecrieyeHne

7. OCO0O€HHOCTH OpraHM3aluM 00pPa30BaATEJIbLHON /1esITeJIbHOCTH ISl
JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIUI0B

Jlvuiia ¢ OrpaHUYeHHBIMH BO3MOXHOCTSAMH 370poBbsi (OB3) M uHBamMIbI

HUMEIOT BO3MOYKHOCTH OECIPEMSITCTBEHHO II€PEMENIAThC M3 OJHOrO  yd4eOHO-
7ab0paTOPHOIrO KOpIIyca B APYTOM, MOAHATHCSA Ha BCE ITaKU y4eOHO-Tab0opaTOPHBIX
KOPITYCOB, 3aHMMAThCSl B YYEOHBIX M MHBIX MOMEHICHUAX C YYETOM OCOOEHHOCTEH
NCUXO(PH3MYECKOTO Pa3BUTHUS U COCTOSHHS 30POBbSL.

Jlns o6ydenus nun ¢ OB3 1 MHBaIMIOB, UMCIOIINUX HApPYIICHHUS OIMOPHO-
JIBUTATEIILHOTO armapara, 00ecreueHbl YCIOBUS OSCIPEsITCTBEHHOTO TOCTYya BO
Bce ydeOHbIe momerneHus. MHGopMaIus o CreluaibHbIX YCIOBUAX, CO3IaHHBIX
it obOyyaronmxcss ¢ OB3 u MHBanmMmoB, pa3MellieHa Ha CalTe YHHBEPCHUTETA
www//kgeu.ru. Hmeercs BO3MOXHOCTb OKa3aHUS TEXHUYECKOM  IOMOIIM
ACCHCTCHTOM, a TAK)Ke YCIYT CYPAONIEPEBOAYMKOB U TH(IOCYPAOIIEPEBOTINKOB.

s amantanuu K BocmpusaTHio Juiamu ¢ OB3 u uHBanmmamu ¢



http://www.kgeu.ru/

HapYILIEHHBIM CIIYXOM CIPAaBOYHOT0, Y4YeOHOro Marepuaia Mo JUCHUILIMHE
00eCreunBaIOTCs CIEAYIONIUE YCIOBHUS:

- JUIS  JIydlllell OpUEHTAllMM B ayAUTOPUM, TNPUMEHSIOTCS CHUTHAJbI
OTIOBEIICHHS O Hayaje U KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIIETCS Ha JIOCKE);

- BHUMaHHE CJ1a0O0CIbIIIANIero 00y4aromerocsi MpUBIEKAeTCsS MEeAarorom
KECTOM (Ha IJIeUO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAHHE);

- pa3roBapuBas ¢ OOy4aroOIIMMCsl, MEeIarorH4ecKiuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH NPEIJIOKEHHUSIMHU, oOecreunBas BO3MOXKHOCTb
YTEHUS 10 Ty0am.

Kommencanusi 3arpy/lHEHUI pEYEeBOTO U HUHTEIUIEKTYaJbHOTO Pa3BUTHS
ca0ocCibIIamX 00y4aroumxcsi IPOBOAUTCS MTYTEM:

- HCIIOJIb30BaHUS CXEM, TUarpaMM, pUCYHKOB, KOMIIBIOTEPHBIX MTPE3EHTAINM
C TUIIEPCChUIKAaMH, KOMMEHTUPYIOLIUMU OTAENIbHbIE KOMIIOHEHTBI N300pakKeHNUS;

- PETyJIAPHOTO TIPUMEHEHUS YIpaKHEHUH Ha rpaduueckoe BbIICICHUE
CYIIECTBEHHBIX MMPU3HAKOB IPEIMETOB U SBICHUII;

- obecriedeHsI BO3MOXHOCTH JJisi OOYyYaloIlerocsi MOJYYUTh aJPECHYIO
KOHCYJIBTAIIUIO TI0 AJIEKTPOHHOM MOYTE 10 Mepe HEOOXOAMMOCTH.

Jnsa amantaumm Kk BochnpusTHio Jmnamu ¢ OB3 u wuHBamumamu C
HApYIICHUSAMH 3PEHUsSI CIPABOYHOTO, y4eOHOTO, MPOCBETUTENHCKOTO MaTepHana,
IPEIyCMOTPEHHOTO  O0pa3oBaTEIbHOM  NPOrpaMMOld MO  BBIOpAaHHOMY
HaIPAaBJICHUIO MOJITOTOBKU, 0OECIIEUNBAIOTCS CIEAYIOLIUE YCIOBHUS:

- BeJleTcsl ajanTtauus oduuuagbHOro caita B cet MHTepHeT ¢ yderom
OCOOBIX TMOTPEOHOCTEH WHBAIUIOB IO 3PEHUIO0, OOCCIEUYMBAETCS HaJTUYHE
KpynHOHIPpU(GTOBOM CipaBOYHOM MHPOPMAIIUU O PACTIUCAHUN YIEOHBIX 3aHSATHH;

- IeJaTOTUYECKU pabOTHHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
OPUCYTCTBYIOIIME HA 3aHATUH, NPEJCTABIAIOTCS OOy4YaloUMMCs, MpU 3ITOM
KQXK]IbI pa3 Ha3bIBa€TCs TOT, K KOMY NEAaroruyeckuii paboTHUK oOpamaeTcs;

- ICHCTBUS, JKECTHI, IEPEMEIIIEHHS TIeIarOTHIECKOro pabOTHIKA KOPOTKO U
SICHO KOMMEHTHUPYIOTCS;

- meyatHass MHGOpMaLMs NPENoCTaBisieTcsl KpynHbIM mmpudpTom (o1 18
MYHKTOB), TOTAJTHHO O3BYyUHNBAETCS;

- oOecrieunBaeTcsi HEOOXOIUMBIN YPOBEHb OCBEUIEHHOCTH MOMEUIEHUH;

- IPEIOCTABIIACTCS BO3MOXKHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpEMS
3aHSTHI U MPABO 3aMUCH 00BSICHEHUH Ha TUKTO(OH (110 JKEJTaHUI0 00YJaOIINUXCs).

dopMa TmpPOBEACHUA TEKyUIEM MW NPOMEKYTOUHOM aTTeCTaluy  JJis
oOyuatomuxcs ¢ OB3 u nHBanua0B onpeneisiercs neJarornieckuM paboTHUKOM B
COOTBETCTBUH € yueOHBIM Iu1aHoM. [Ipu HeobxoaumocTu obyuatouiemycs ¢ OB3,
UHBAJIMIY C YYETOM UX WHIUBUAYaJbHBIX NCUXO(PU3UYECKUX OCOOEHHOCTEN
JIaeTCsl BO3MOXKHOCTD MPOUTH MPOMEKYTOUHYIO aTTECTALUIO YCTHO, MUCbMEHHO Ha
OymMmare, MUCbMEHHO Ha KoMIbloTepe, B (OpMe TECTUPOBAHUS U T.M., JHUOO
MIPEIOCTABIISCTCS JOMOTHUTEIBHOE BpeMs I MOATOTOBKH OTBETA.

8. MeToauueckue peKoOMeHIaunH il 6 npenojaaBareJen o
OPraHU3alMU BOCIIMTATEIbHON PadoThl C 00y4arOIIMMHUCS.



Metoaudeckoe obOecreueHHE TpoIecca BOCIHTAHUA — OOYYarolIuXcs
BBICTYTIACT OJHUM U3 OTPEISTAIOMUX (aKTOPOB BHICOKOTO Ka4eCcTBa 00pa30BaHUSI.
[IpenonaBarens By3a, AEMOHCTPUPYS BBICOKHN TPO(ECCHOHATU3M, DPYIUIUIO,
YETKYI0 TPaXKIAHCKYIO TIO3UIMIO0, CaMOIMCITUIUIMHY, TBOPYECKHH TIOIXOI B
permeHnr MPOQPECCHOHAIBHBIX 3a/Jad, B Xo0Ja€ 00pa3oBaTeNbLHOTO TpoIecca
CIIOCOOCTBYET (POPMHUPOBAHUIO TAPMOHUYHOMN JIMYHOCTH.

[Ipu peanuzanmuu IUCIUIIIMHBI TPEMOAABATENh MOXKET HCIOJIb30BaTh
CJICYIOIIAE METO/IBI BOCITUTATEILHOM PabOTHI:

- MeTOo 6l (POPMHUPOBAHUS CO3HAHMS JTHYHOCTH (Oecena, AUCITyT, BHYIICHNUE,
WHCTPYKTaXX, KOHTPOJb, OOBSICHCHHE, MPHUMEP, CaAMOKOHTPOJb, PacckKas, COBET,
yoexKAeHUE U Ip.);

- METOJIbl OpPTaHMU3AIUHU ACATEILHOCTH U (POPMUPOBAHUS OMBITA MTOBEJICHUS
(3amanue, OOIIECTBEHHOE MHEHHE, MeJaroruyeckoe TpeOoBaHUE, MOpYyUYEHUE,
pUydYeHne, CO3aHNe BOCTIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIPOKHECHHE, U JP.);

- METO/Ibl MOTHBAITUH JIEATECILHOCTH U TIOBEACHUS (000peHune, MOoIpeHne
COIIMAJIbHON AaKTHUBHOCTH, TOpHWIIAHWE, CO3/IaHWe CHUTYalluid ycIiexa, CO3JIaHHe
CUTYAIIMH JIJIs1 YMOIIMOHATILHO-HPABCTBEHHBIX TIEPEKUBAHUIN, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu AUCHMIUIMHBI TPEMOJABATENb JOJDKEH YIUTHIBATH
CJIETYIONTHE HATIPABJICHUS BOCTIUTATEIILHON JACATEIHPHOCTH:

I'padsxxcoanckoe u nampuomuueckoe 60cnumaHue.

- popMupoBaHKre y OOYyYaromMXCs IEIOCTHOIO MHUPOBO33PEHUS, POCCHICKOM
UJICHTUYHOCTH, YBOKEHUS K CBOEH CeMbe, OOIIIECTBY, TOCYAPCTBY, IPUHSTHIM B CEMbE
U OOIIEeCTBE JyXOBHO-HPABCTBEHHBIM U  COLIMOKYJIBTYPHBIM IIEHHOCTAM, K
HAIIMOHATBHOMY, KyJIBTYPHOMY W HCTOPHYECKOMY HACIEIUI0, (POPMUPOBAHHE
CTPEMJICHUS K €70 COXPAHEHUIO U Pa3BUTHIO;

- hopMuUpOBaHHE y OOYYAIOIIMXCS AKTUBHOM TPaXKIAHCKOM  ITO3HITUH,
OCHOBaHHOM Ha TPAWIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPABCTBEHHBIX IIEHHOCTSIX
POCCHICKOTO OOIIECTBA, /IS TTOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO PEATM30BHIBATH
CBOW KOHCTUTYITHOHHBIC ITPaBa M 00s3aHHOCTH;

- pa3BUTHE TPABOBOM M  TIOJUTHYECKOH KYJIbTyphl  OOyYarOIIHXCS,
pacIMpeHne KOHCTPYKTUBHOTO YUYacTHs B TPHHITHH PEIICHUH, 3aTparuBarOIINX
UX TIpaBa M WHTEPECHl, B TOM YHUCJIC B Pa3IMYHBIX (OpMaxX CaMOOPTaHHW3AIIHH,
caMOyTIpaBJIeHUs, OOIIIECTBEHHO-3HAYUMOM IeITEIbHOCTH;

- opMUpOBaHWE MOTHMBOB, HPABCTBEHHBIX U CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJSIIONIUMX  MPOTHBOCTOSATH  AKCTpEeMU3My,  KceHodoOuwu,
JUCKPUMUHAIIMKA TI0 COIMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM
MpU3HAKaM, MEXKITHUYECKON W MEKKOH(PECCHOHAIBHOW HETEPIIUMOCTH, IPYTHUM
HETaTHUBHBIM COLUAIILHBIM SIBICHUSIM.

Jlyxoeno-upascmeennoe socnumanue:

- BOCIIMTAaHWE YYBCTBA JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTIIMBOCTH,
YBaXEHUS K POJUTEIISIM, YIUTEIISAM, JTFOASM CTapIIero MOKOJICHUS;

- popMHUpOBaHUE TIPUHITUIIOB KOJUICKTUBH3MA U COJIMIAPHOCTH, JyXa
MUJIOCEPIIUS W COCTpaJlaHusl, MPUBBIUKA 3a00TUTHCSA O JIOJIX, HAXOMAIIUXCS B
TPYJITHOM KU3HEHHOW CUTYAllUH;

- popMupoBaHUE COMMAAPHOCTH W YYyBCTBA COIMAIBHON OTBETCTBEHHOCTH



0 OTHOUICHHIO K JIOASM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 30POBBS,
IPEOJI0JIEHHE IICUXOJIOTHYECKUX OapbepoB 10 OTHOIICHUIO K JIOASIM C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMH;

- popMupoBaHHE SMOIMOHATBHO HACBHIIIEHHOTO M JTyXOBHO BO3BBIIICHHOTO
OTHOIICHUS K MUPY, CIIOCOOHOCTH U yMEHUS IIepeaBaTh APYTUM CBOM 3CTETUUECKUIN
OIIBIT.

Kynomypno-npoceemumensvckoe socnumanue:

- hopMupoOBaHUE SCTETUYECKON KapTUHBI MHUPA;

- popMupoBaHue yBaKE€HUS K KyJIbTYPHBIM LIEHHOCTSM DOJHOTO Topoja,
Kpasi, CTpaHbl;

- TOBBIIICHNE TI03HABATENILHOW aKTUBHOCTH 00YYaIOIINXCSI.

Hayuno-obpazosamenvHoe ocnumanue:

- popmupoBaHue y 00yyarouxcsi HAy4YHOI0 MUPOBO33pEHUS;

- popmupoBaHuEe yMeHUS OTy4aTh 3HAHUS;

- popmupoBaHUE HABBHIKOB aHAN3a M CHHTE3a HH(POpPMAIIUHU, B TOM YHCIIC B
npodeccuoHanbHON 001acTH.



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

DenepajibHOE TOCYIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbiciero o0pa3oBaHus
«KA3AHCKHWM IT'OCYJIAPCTBEHHBI SHEPTETUUYECKHWI YHUBEPCUTET»
(®PI'bOY BO «KI'2Y»)

@ MUHUCTEPCTBO HAYKH U BBICILIETO OBPA3BOBAHUS POCCUMCKOU ®EJIEPALTUN

KI'2oYy

OLEHOYHBIE MATEPUAJIbBI
10 JUCHHILINHE

b51.0.12.01 JIuneiinas anreOpa U aHAIMTUYECKASI TEOMETPHUSI

(Haumenosanue oucyuniunsl 8 COOmeemcmeuu ¢ y4eOHbIM NiaHoM)

r. Kazanp, 2023



OueHouHble  Marepuaigbl MO  JUCHUIUIMHE, NpEAHA3HAYECHHBl IS
OLICHUBAHUS PE3YJbTaTOB OOYYEHUs HAa COOTBETCTBUE MHIUKATOPAM JOCTHKEHUS
KOMITCTCHIUN.

OrneHnBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekymiero koutposs (TK) m mpomexxyTouHO# aTTecTaluu, MPOBOAUMBIX
o 6aibHO-peliTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
Peiitunrossie nokazareian
2 2 =
= Blg | 2|z, Bl :
HaunmenoBanue pasaena 38 2| 8] 2|8 F|lsd B2 e 5
25| =| £z 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 TEKYLIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu
[IIkana oneHKH pe3yabTaTOB O0YUEHHUS M0 AUCIUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH

NMHAUKATOpa KOMIICTCHIIMH

y y Hmxe o
Bricokuii | Cpennuit Huzkuni
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 oreHUBaHUS
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 YTBEPKICHUS
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
oOpaTHyIO JaHHOW; | 3a7a4M, HE | YECKUE YeCKHUe JOTTycKae
HaxOJIUTh PaHT JOTYCKaeT | 3a7ayu, 3aJ1a4u, T TpyObIe
MaTpULbI; OIINOOK JIOTYCKaeT | 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
BTOPOTO 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
anredpanvdecKux
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.

OueHka «OTJIMYHO» BBICTABJISETCSA, €CIAM OOYYAIOLIUICS BBIOIHIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBIE 3aJaHHUSA, BBINOIHIET 3aJlaHUA
KOJUIOKBUYMa, MOJIHO M apryMEHTMPOBAHHO OTBEYAET HA BOINPOCHI OWIIETA;
OOHapyXMBaeT MOHUMaHHE MaTepuana, MOKEeT OOOCHOBATH CBOM CYXIACHHUS,
IIPUMEHUTh 3HAHUSA Ha IIPAKTUKE, CaMOCTOSATEIBHO PEUIUTh IIPEIJIOKEHHbIE
3aJjaHusl, TpeOyIolKe JOMOJIHUTEIBHOIO aHaIu3a U MOUCKA HYXHBIX CBOMCTB U
IIPaBUJI; U3J1araeT Marepuall IOCIeI0BATENBHO U IIPABUIIBHO;

OueHka «XOpomIO» BBICTABIAETCS, €CIM OOYYaIOLIUKCA BBIOIHSIET
KOHTPOJIbHbIE PabOThl B CEMECTpPE, TECTOBBbIE 3aJaHHUSA, BBINOIHIET 3aJlaHUA
KOJUIOKBUYMa, MOJIHO M apryMEHTMPOBAHHO OTBEYAET HA BOIMPOCHI OWIIETA;
OoOHapy’>KMBaeT NMOHMMAaHHE MaTepHuajia, MOXET OOOCHOBaTb CBOM CYXKJICHUA,
IIPUMEHUTh 3HAHUSA HaA IIPAKTUKE, CAMOCTOATENIBHO PELIUTh IPEII0KECHHBIC
3aJjaHusl, TpeOyrolre JOMOTHUTEIBLHOTO aHAM3a U MOUCKA HYXKHBIX CBOMCTB U
IPaBWI; U3JIaraeT MaTepuall Mocie0BaTeIbHO U MPAaBUIBHO, HO JOoMycKaeT 1-2
OLIMOKH, KOTOPBIE CaM e HCTIPaBJISIET;

OueHka «yAOBJIETBOPUTEJNbHO» BBICTABISIETCS, €CIAM OOyYarouIuiics
BBITNIOJIHAET KOHTPOJbHBIE pabOThl B CEMECTPE, TECTOBBIE 3aJaHUs, BBITOIHSIET
3a1aHUS KOJUIOKBUYMA;

OneHka «HeyAOBJIETBOPHTEJIbHO» BBICTABISIETCS 3a ci1a00€ W HEMOJIHOe
BBITNIOJIHEHHE KOHTPOJIbHBIX pabOT B CEMECTpE, TECTOBBIX 3aJaHUI U KOJIOKBUYMa.

3. IlepeyeHb O1LIECHOUYHBIX CPEICTB

Kparkas XapakTepuCTHKa OLICHOYHBIX CPEACTB, MCIOJIB3YEMBIX IIPH
TEKYILEM KOHTPOJIE YCIIEBAEMOCTH U TIPOMEXYTOUHOM aTTecTali 00y4aronierocs
1O TUCUHUTLIMHE:

HammMmeHnoBanme Ommcanne
OILIEHOYHOTO Kpartkas xapakrepucTuka OlleHOYHOTO CPEJICTBA OLICHOYHOT'O

CpeICTBA CpeACTBa
Komrmmiext

CpencTtBo MpoBEpKH YMEHUU MPUMEHSTH MOyYEeHHBIE

KonTponbHas KOHTPOJIBHBIX
3HAHWS IS PEHICHUS 3a7ad OINpPEJeJICHHOrO THIMa 10 .

pabota (KutP) 3a/IaHui 1o

TEMC WJIH pa3acity BapuaHTaM

CpencTBo KOHTPOJSL YCBOGHHsI y4eOHOrO Marepuana
TEMBI, pa3jiesa WK Pa3iaeiioB JUCIUILUIMHBI, OPTaHUu30-
BaHHOE KaK y4eOHOe 3aHsITHE B BUAE COOECeIOBaHUS
IperoaBaTelis ¢ 00yJaronMMHUCs

Bomnpocs! no remam /
paszenam
JVCLIATUTMHBI

Komnoksuywm (K)




Cucrema CTaHJAPTU3UPOBAHHBIX 3a/laHUH,
Tecr (TecT) IIO3BOJISIIOIIAS aBTOMAaTU3UPOBATh Ipouenypy
M3MEPEHUsl YPOBHS 3HAHHUH U YMEHHI 00ydaromerocs

KoMIIeKT TeCTOBEBIX
3aIaHUN

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHUl MJIM HHbIE MaTepHUAJbI,
HeoO0XoAuMbIe VISl OLeHKH 3HAHMI, YMEHHMIl M HABBIKOB, XapaKTEePHU3YIOLIHUX
3Tanbl GOPpMHUPOBAHMSA KOMIIETEHIMH B IpoLecce 0CBOCHUS AMCHMIIINHBI

Juis Trekymero kourpoJs TKI1.

[Tposepsiemass kommetrenmus: OIIK-1, OIIK-1.3 — O6nagaeT HaBBIKAMH
NPUMEHEHUSI MaTEMATUYECKOTO aIIapara.

KonTtponbsHas pabora.

2 4 -1
-2 1 0 3
1. Beruucnure onpeaenauTeNb:
1 3 5 -6
3 -1 3 0
4 6 5 -1
-1 1 0 3
2. Beraucnure onpenenuTenb:
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. Haiinure panr matpunel: A=|1 1 6
8 -2 9
(3x—y—z=-3,
5. Pemmure cuctemy metonom Kpamepa: §2X+2y+4z =0,
—X—-3y+2=5
4X -y +17=-6,

6. Permure cuctemy metomom Kpamepa: {2X+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. Pemmre cucTteMy MaTpUYHBIM METOIOM: < 2X +4Yy +2 =0,
-X—-3y+z=1.

(2% — X9 — X3 +3%X4 =1,

4% —2X9 — X3+ X4 =95,
9. Pemute cucrtemy metosiom ["aycca: <
6X1—3X2 —X3—X4 =9,

\2X1 — X2 + 2X3 —12X4 =10.

X+ 2X2 +3X3 +4X4 =1,

2X1 +3X2 + 4X3 + X4 = 2,
10. Pemmure cuctemy metonom ['aycca:
3X1 + 4X2 + X3+ 2X4 = 3,

4% +3Xy +2X3 + X4 =4.

Tecr.
1. B nuHEeitHOM MPOCTPAHCTBE P, (x) MHOTOUYJICHOB CTEIIEHU HE BBIIIE 2 HAaJ TOJIEM

JNEeWCTBUTEIBHBIX Yncell R 3a7aH 0a3uc e = (x?; x; 1). KakoBBI KOOPAMHATHI py, P2, P3
BeKTOpa p(x) B 3TOM Oazuce, eciu p(x) = 3x% — 6x + 57

OtBeT: py =  ,po = » P3 =

2. Jlns mpou3BOJIBHOTO BEKTOPA x = (x1,X5, X3) BEIOEPUTE ONEPATOPhI, KOTOPHIE
SIBJISTFOTCS JINHCHHBIMM.

BriOepute oA1H MM HECKOJIBKO BAPUAHTOB OTBETOB:

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

AQx) = (x5 x3);

A(x) = (xq — x3; %9 + 5x3; %1 + 4x3);

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

3. 3anuirre MaTpUIly JUHEUHOTO oneparopa A, eciiu

A(x) = (x5 — x3;x1 + x2; 5x3 — x3).
OtBeT: A= ( ).
4. 3anuimmTe MaTpUIly TIepexoa S oT 0a3uca e = (ey; e,; e;) K HOBOMY 0a3ucy

e’ = (ey;e;;e;), €CIIA



e; = e; + 2e; — e,
e, = 3e; + 4e,,
# o __
e; = e; — 3es.

OTtBer: S =( ).
5. B 6azuce e = (ey; e,; e3) TMHEHHBIN oniepaToOp 3aJaH MaTPUIIEH:

1 0 -2
(2 5).
1 0 1

Haiinure oOpa3 BeKkTopa x = 4e; + e, — e; IIPU OTOOPAKEHUH A.
OTtBeT: A(x) =
6. Haitnure coOCTBEeHHBIE YKCIa JIMHEHHOTO OorepaTopa, 3aIaHHOTO MaTPHUIICH:

3 0 0
i=(z 5 o)
10 -1 2

B oTBeTe 3anumuTe COOCTBEHHBIE YKUCa B IOPSIIKE BO3PACTAHUS:

A= Az = y Az =

7. Halinute 3HaYeHWE mapameTpa p, Ipu KOTOPOM BEKTOPBI a4, @, as, a, SBISIIOTCS
JIMHENHO 3aBUCUMBIMHU, €CITH

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

OtBeT: p =
8. 3anuimTe MaTpUIly KBaapaTUIHON GOPMBI f = xZ — 2x2 + 7x% — 4x,x3 + 8x,x3.
Bri6epute oauH OTBET:

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

9. HaiimuTe panr r(f) KBagpaTuuHON (HOpMbI
f=6x3+4x3 —2x2 — 2x,%, + 2x,X3 + 6x,X3.
OtBert: r(f) =
10. YcraHnoBuTe NpaBUIIbHYIO MOCIEI0BATENBHOCTD IEUCTBUI MTPU HAXO0XKICHUU
COOCTBEHHBIX YHCENT U COOCTBEHHBIX BEKTOPOB JIMHEHHOIO OIeparopa.
[Tarn: BapuanTse! nevicteuii:



[ar 1 CocTaBUM XapakTEpUCTUUYECKOE YpaBHEHUE

[lar 2 Haiinem oOpaTHy10 MaTpHILy

[IIar 3 Harinem neiicTBUTENIbHBIE KOPHU XapaKTEPUCTUUECKOTO
YPaBHEHUS

[ar 4 CocTaBuM MaTpHily JUHEWHOTO OIepaTopa

Jlms xaxkgoro coocTBeHHOTO 3HadYeHHs Haiimem OCP
OJHOPOJHOW CUCTEMBI YPABHEHUM

Jiis Texkyiero kourpoJsi TK2.

ITIposepsemass kommerennus: OIIK-1, OIIK-1.3 — OO6mamaer HaBbIKAaMU
MIPUMCHEHHUSI MaTeMaTHYECKOTO arrapara.
KontponsHas padoTa.

4 -2 -1
JlaHa MaTpuLa JUHEHHOro onepaTopa B 0asuce (ej,e;,e3): A=|-1 3 -1/
1 -2 2
Haittu
1. o0Opa3 BEKTOpa X =2e; +e, +3e3 IPU OTOOPAKEHUU A.
2. COOCTBEHHBIC YHCJIa U COOCTBEHHBIE BEKTOPHI 3TOT'O OTIEpaTOpAa.
&1 =26, +€ — €3,
3. Matpuiy A’ 3TOro omeparopa B 6a3uce (ef,e5,e5), €CIH e, =€ +e +3e3,
e3 =€) +€y + 26e3;
4, KOOPAMHATBI BEKTOPA X = 2¢; +€, +3e3 B 0asuce (ef,e5,€3).
5. Haiinute pazmepHOCTh U 6a3uc TUHEHHON 000JI0YKH CUCTEMBI BEKTOPOB:
1 2 3 1 4
-1 3 2 4 1
Ml 2T g BT 2% -6 )"0
0 2 2 2 2
6. Haiinqure cunryisipHoe pa3iioKeHUe MaTpULbl:
1 0 0 2
A= ('D 1 0 1)
0 0 1 1
1. Haitngure nossipHOE pa3noxkeHne MaTpPHULIbL:

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

8. Ilo 3agaHHO# cucTeMe BEKTOPOB:

1 3 3 1
&1 — 1 ,&2 — 3 ,C_£3 — 1 ,&4, — _1 f

1 1 —1 3

—1 -1 3 3

IIOCTOMTE OPTOHOPMHUPOBAHHYIO cUCTEMY MeTO0M | pama-IlImunra.



9. IpuBenuTe KBaapaTHuHylo (GOPMY K KAaHOHMYECKOMY BMIY U ONpEJEIUTE ee
3Hak: q(x) = x? + 2x,x; + 2x,%3 — 3x3 — 6x,%x3 — 4x3;

10. Jlanb! nuHeliHble 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, = ,b —
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
NPUMEHEHUSI MaTEMAaTUYECKOTO ariapara.
Tecr.

1. HaiiguTe nnuHy BEeKTOpa a = (—6;5;— 2415 )
2. IIpu KaKoM 3HA4EHNH o. BEKTOPBI & =(8;—a;2) U b =(-1—2;—3) OPTOrOHAIbHBI?
3. CxalisipHOE TIPOM3BEACHNE BEKTOPOB 0003HAYACTCSI:

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

4. OnpesienuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .

*

10 7 2 3
A
-1
5. Mansl Toukn A(LL1), B(-2;4;0), C(3;—4;5).

Y cTaHOBUTE BEPHOE COOTBETCTBUE MEXKY NEUCTBUAMH HAJ BEKTOPAMU U UX

KOOpAWHAaTaMU:



A. AC-BC 1. (3-31)

B. 2AC+BA 2. (-33-1)

B. 4AB 3. (-12;12;-4)
4. (7,-13,9)

6. O0BEM TpEyroJabpHON MUpaMUJIBI, TOCTPOSHHOE Ha BEeKTOpax a =(3;3;-1),
b=(L4,2), ¢=(L-2,0), paBeH. Beeaure oTBer:
7. Manst Touku A(0;1;2), B(-2:4;1), C(L-13). Haitaute np 5 AC .

26

A 13 i Al - -

2 2 14 14

8. llan TpeyronbHUK ABC (cM. pucyHok). Haiinure cosa .

A
4
3
2
B O
1
C
0 1 2 3 4 5
BriGepuTe ouH OTBET:
V3 3 170 9410 170 9410
3 2 170 50 170 50

9. Jlan psiMmoyroiabHUK 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 & U b . YcTaHoBHTE

COOTBETCTBHE MEXKAY 3HAKOM a-b M BEIUYMHOM yTiia ¢ .

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

4. 90° < ¢ <180°

KoHnTtponbsHas pabora.

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

2. Haiitn pacctostHie OT TOYKH Mg(~12,7,-1) 10 IIOCKOCTH, MPOXOMAAIIEH
yepes Tpu TOYKH Mq(-3,4,-7), M,(15-4), M3(-5-2,0).

4. CocTaBbTe ypaBHEHUE MPSMOU, MPOXOJAIIEH yepe3 TOUKY A(1,3) mapasuiesibHO

MIPSIMOU [, €CII TIpAMast [; MPOXOAUT Yepe3 TOUKU M, (—3,5), M,(1, —2).
5. CocraBbTe  ypaBHEHME  IUIOCKOCTH,  MpPOXOJSIIE  4Yepe3  TOUYKHU
A(1,3,0),B(—2,4,1),C(2,0,—3).

6. HaiiguTte TOuky nepeceueHus npsMoi [ 1 miIoCKOCTH ()

x—1 y+2 z-1

E— 3 1

Q:3x—4y+z-5=0.
7. CocraBpTe KaHOHUYECKHE YpaBHEHHUS MNpsIMON [, 3aJaHHON OOIIMMU

YPaBHEHUSIMH:



I-{ —x+y=1,
"x+y—z+2=0.

8. CocraBbTe MapaMeTpUUECKUE YpaBHEHUS MPSIMOU, MPOXOAIICH uepe3 TOUKY

A(—1,1,—1) napajuIeJIbHO NPSIMOU 1, €CIIN

x—1 r—2 Z
li: :} =

2 3 -1
9. CocraBpTe ypaBHEHHE IUIOCKOCTH, NPOXOIAMIEH dYepe3 TOYKy A(1,3,0) u
MapauIEIbHON TIPAMBIM 14, [,, €CITH

{ x+y—z+3=0,
'2x—y+5z+1=0,

I-{ —x+y=1,
2 sx+y—z+2=0.

10. CocraBbTe YPaBHCHHUC IINIOCKOCTH, HpOXO,[[SIHIGﬁ qcpe3 ABC IIapaJlJICIIBHBIC

npsmele [, [,

x—1 y+2 z-1

x—2 y z+3
5 3 1’ 3 '

5 3 1

El: !’2:

11. CocTaBbTE ypaBHEHHE IIJIOCKOCTH, MPOXOJISIICH uepe3 JBe MepeceKaronuecs

npsaMmele [y, [,

x+1 y—-2 z-5 ] x+5 y+8 z—-4
2 7 1 7 a4 T 2 T 3 7 -1

12. Haiinure KaHOHUYECKHE YpaBHEHHUS IMPSMOM, MPOXOIAIICH uepe3 TOUKY
My(—1, 3, —2) NEPIEHANKYJISIPHO NMPAMOM [; ¥ NIEpECEKaroen NPAMYIO 15, €CIn

] x y+2 z—4 I x—3 y—2 z-5
'3~ 3 7 -1’ * 4 T -3 5°

13. CocTaBbTe ypaBHEHHE KacaTelbHBIX K OKpyxkHoctH (x — 1)+ (y+1)? =9
npoxoasimx yepes Touxy M(1;4),

14. CocraBbTe KAHOHHWYECKOE YpaBHEHUE THUIEPOOJIbI, COAEpK AIIeH TOUKY
M(—1;3) y umMerommei aCUMITOTHI ¥ = 12x

15. B paHHO# cHCTEME KOOPIUHAT 3JUTUIIC HMEET KAaHOHHUYECKOE YpaBHCHHE.
CocTaBbTe 5TO ypaBHeHHME, ecu (HOKycaMu 3ILIHICca ABJIstoTes Touku (£2;0)) a
JTUPEKTPUCAMHU SIBJIIOTCS TpsiMbie X = £18

J1 KOJUIOKBHYMA.
TeopeTndeckne BOIPOCHI ISl KOJUIOKBAYMA.

1. Marpuna, pa3MepHOCTh MaTpullbl. JIMHEWHBIE JEHUCTBUS  HAal
MaTpUIIAMH.
2. [IpousBenenue matpull. TpaHCOHUPOBAHUE.



3. Onpenenutens Mmatpulibl. CBOMCTBA onpeAenuTes. PaHr MaTpuiib.

4, Meron Kpamepa pemennst CUCTEM JTMHEWHBIX YPaBHEHUU.

S. baszuc numHenHOro mnpocrpancTsa. KoopauHaTel BEKTOpa B pa3sHBIX
Oasucax.

6. JIuneliHblid oniepaTop.

7. CoOcTBeHHbIE Yncia U COOCTBEHHBIE BEKTOPHI.

8. KBampatnunas  ¢gopma.  Marpuma  kBagpatuyHod  (HOPMBL.
3HAKOOIPEAEIECHHOCTb.

9. HanpasneHue u ninmHa BeKTOpa.

10. KonnuneapHbie BEKTOPBI, KOMILIAHAPHBIE BEKTOPHI.

11. Ilpoeknuss BekTopa Ha uyucio (ompeneneHue, Qopmyna s
BBIUMCIICHUS] IPOEKIH, CBOMCTBA).

12. CkanspHOe NpPOU3BEJIECHUE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXIY
BekTOpamu (hopmyina).

13. BekTopHOE€ TpOM3BEICHUE BEKTOPOB, €ro cBoiictBa. Dopmymna s
BBIUHCJICHHS] BEKTOPHOTO MPOU3BEACHUS, BEIYUCICHHUE TUIOMIAICH.

14. CwmemanHoe TPOU3BEACHUE BEKTOPOB, ero cpoiicTBa. dopmyna st
BBIUMCIICHHS] CMEIIAaHHOTO MTPOU3BEICHNS, BEIUMCICHHE 00 HEMOB.

15. Kpussle BTOporo nopsiaka: 3iidric, runep0onia, napadona.

TecToBbIe 3alaHu:A I KOJUIOKBHYMaA.

1. HaiiguTe nnuHy BeKTOpa 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:

a5 (a5):  [axB|;  axb

4. OnpesienuTe Mo PUCYHKY KOOPJAMHATHI BEKTOpa AB .

J

5. Nanbl Toukn A(LL1), B(-2;4;0), C(3;-45).

Y cTaHOBUTE BEPHOE COOTBETCTBUE MEXKIY NEUCTBUAMH HAJ BEKTOPAMU U UX



KOOpAWHAaTaMU:

A. AC-BC 1. (3-31)

B. 2AC +BA 2. (-33-1)

B. 4AB 3. (-12;12;-4)
4. (7,-13,9)

6. O6BEM TpeyroIbHON MIPaMUJIB, TIOCTPOSHHOE Ha BEKTOpax a=(3;3;-1),
b=(142), ¢=(L-2,0), paBeH. Beeaure oTBer:
7. Mausl Toukn A(0;1;2), B(-2;4;1), C(L-13). Haitnute np,gAC .

J26 3J/6 914 321

_XeE 13 N N B e

2 2 14 14

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

A
4
3
2
B O
1
C
0 1 2 3 4 5
Bri6epute ouH OTBET:
V3 3 170 910 170 _9J10
3 2 170 50 170 50

9. NaH npsMoyrojasHUK 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 & U b . YcTaHoBHTE

COOTBETCTBHE MEXKAY 3HAKOM a-b M BEIUYMHOM yTiia ¢ .

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

4. 90° < ¢ <180°

11. B nuHelHOM MPOCTPAHCTBE P, (x) MHOTOUYICHOB CTEIIEHU HE BBIIIE 2 HAJT
MoJIEM JICHCTBHUTENBHBIX YKces R 3a1aH 6a3uc e = (x?; x; 1). KakoBbI KOOpIMHATHI
p1, P2, Ps BEKTOpaA p(x) B 3TOM Oazuce, eciu p(x) = 3x2 — 6x + 57

OtBeT: py = ,po = » P3 =

12. JI5isa mpou3BOILHOTO BEKTOPA x = (x4,%, X5) BEHIOEPUTE ONMEPATOPHI, KOTOPHIE
SIBJISTFOTCS JIMHCHHBIMH.

BriOepuTe oa1H MM HECKOJIBKO BAPUAHTOB OTBETOB:

A(x) = (5x3 +4x4;x3;x1 + 6);

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

A(x) = (xy — x3;x3 + 5xz; 1 + 4x3);

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

13. 3anumuTe MaTpUIly JIMHEHHOTO onepaTopa A, ecliu

A(x) = (x3 — x3;x1 + x2;5x3 — x3).
OtBet: A= ( ).
14. 3anummTe MaTpUIly Iepexojia S oT 0asuca e = (e;; e,;e3) K HOBOMY 0a3ucy

e’ = (ey;e;;ez), €CIIA



e; = e; + 2e; — e,
e, = 3e; + 4e,,
# o __
e; = e; — 3es.

OTtBer: S =( ).
15. B 6azuce e = (ey; e;; es) TMHEUHBINA ONIEpaTOP 3a7aH MATPULICH:

1 0 -2
(2 5).
1 0 1

Haiinure oOpa3 BeKkTopa x = 4e; + e, — e; IIPU OTOOPAKEHUH A.
OTtBeT: A(x) =
16. Haiimure coOCTBEHHBIC YHCIa TMHEHHOTO OllepaTopa, 3aJaHHOI0 MaTPUIICH:

3 0 0
i=(z 5 o)
10 -1 2

B otBeTe 3anumuTe COOCTBEHHBIE YKUCa B IOPSAKE BO3paCTaHUS:
A = Ay = Az =
17. HalinuTe 3Ha4eHUE apaMeTpa p, IpU KOTOPOM BEKTOPHI ay, a,, as, a, SIBISIOTCS

JIMHEHHO 3aBUCUMBIMH, CCJIN

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

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

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

19. Haiinure panr r(f) kBaapaTU4HON (HOPMBI
f=6x3+4x3 —2x2 — 2x,%, + 2x,X3 + 6x,X3.
OtBert: r(f) =
20. YcTaHOBHUTE MPABWIBHYIO MOCIIEI0BATEILHOCTh ACHCTBUHN NPHU HAXOXKICHUN
COOCTBEHHBIX YHCENT U COOCTBEHHBIX BEKTOPOB JIMHEWHOIO OIeparopa.
[Tarn: BapuanTse! nevicteuii:



[ar 1 CocTaBUM XapakTEpUCTUUYECKOE YpaBHEHUE

[lar 2 Haiinem oOpaTHy10 MaTpHILy

[IIar 3 Harinem neiicTBUTENIbHBIE KOPHU XapaKTEPUCTUUECKOTO
YPaBHEHUS

[ar 4 CocTaBuM MaTpHily JUHEWHOTO OIepaTopa

Jlms xaxkgoro coocTBeHHOTO 3HadYeHHs Haiigem OCP
OJHOPOJHOW CUCTEMBI YPABHEHUM

Jasi IpOMeKYTOYHOM ATTECTALMM.

DK3aMEHAIIMOHHBIN OUJIET COACPKUT JIBA TEOPETUUECKUX BOMPOCA: OJUH Ha
3HaHHE OCHOBHBIX OIPEACIICHU, CBOMCTBa, TeopeM u (OpMyJ, BTOPOM — Ha
JIOKa3aTeNbCTBO. Takke HSK3aMEHAIIMOHHBIN OWIEeT COJCpKUT JIBE 3ajayu,
0a30BOT0 U MOBBIIIIEHHOTO YPOBHEH.

TeopeTrnyeckue BOIPOCH! K DK3aMEHY .

Marpuusl 1 onpeaeauTe

[Tonsitue matpuubl. PazmepHocts MmaTpunbl. JlnaroHanbHas matpuia. EnuHnyaHas
Marpuna. [evictBua Haa mMarpunamu. CsoiicTBa. [IpaBuio yMHOKEHMS MATpHIIL.
TpancnionupoBanne matpull. CBOWCTBA AEHCTBUM HAJ MAaTPULIAMH.
Onpenemurenu. Ilopsamok onpeaenutensa. DopMmylsia pas3iokeHUS MO CTPOKE
(cronbiy). CpoiictBa ompenenutens. HeBbipoxkaenHas matpuna. Beluucienue
oOpaTHoO# MaTpuIlsl (1o anroputmy, metosioM JKopaana-I'aycca). Panr matpuiibr.

Cucrembl JIMHEHHBIX AJIre0pandecKuX ypaBHeHNH

Cucrembl JUHEHHBIX anreOpandyeckux ypaBHEHHU. Martpuiia Kod(puIueHTos.
CoBmecTHble U HecoBMecTHbIe cucTeMbl. Teopema Kponekepa-Kanemmu. Meton
Kpamepa, B kakux ciydasx oH nmpuMmeHuM. Martpuunsii meron. Meron I'aycca,
PsIMOI U OOpATHBIN XOJI.

JIuHelHbIC MPOCTPAHCTBA

Omnpenenenue JMHEHHOro NMpocTpaHcTBa. [Ipumepsl TMHEHHBIX MPOCTPAHCTB (Kak
3aJ1al0TCsl OMEPaLUU CIOXKEHHSI 1 YMHOXKEHHUS Ha YKMCIIO B JAHHBIX MPOCTPAHCTBAX,
HEUTpaIbHBIA U MPOTUBOMOJIOKHBINA 371eMeHThI). JInHEelHO He3aBUCcUMasi CUCTEMa
BEeKTOpOB. basuc u pa3zMepHOCTh TUHEHHOTO npocTpancTBa. KoopanHatel BeKTopa
B JIMHEMHOM MpOCTpaHCTBE. EJMHCTBEHHOCTh pa3lioKeHUs 1Mo  Oaszucy
(mokazaTenbCcTBO). MaTpuiia mepexoja K HOBOMY 0a3ucy (MPaBUIIO COCTaBIICHUS
matpuilsl). Koopaunater Bektopa B HoBoM 0aszuce (dhopmyna). [loampoctpancTsa
JUHEWHBIX TpocTpaHcTB. CyMma U TMEepeceueHHe JIMHEHMHBIX MPOCTPAHCTB.
®opmyna ['paccmana.

JIuneiiHbIe OnIEPaTOPBI
Omnpenenenue JIMHEWHOTO ornepaTopa. Marpulia JIMHEWHOTo ornepaTopa (MpaBUiio
cocraBjiicHHs). Marpuiia JUHEHHOro omeparopa B HOBoM Oasmce (dopmyiia).



CoOcTBEHHBIE BEKTOPbI M COOCTBEHHBbIE 3HAYEHHUS JMHEHHOro omneparopa
(ompenenenue u CBOICTBA). XapaKTepUCTUYECKUI MHOT'OYJIEH,
XapaKTEPUCTHUECKOE ypaBHEHUE. [IpaBuiIo OThICKaHUS COOCTBEHHBIX 3HAYECHHUN W
BEKTOpOB. JIMHEilHas HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX
Pa3JIMYHBIM COOCTBEHHBIM 3HAUCHUM (JOKA3aTEIbCTBO).

EBKJIMI0BBI IPOCTPAHCTBA

Onpenenenue ckansipHoro mnpouseaeHuss. HepaBeHctBo Komm-byHsikoBckoro
(mokazaTenbcTBO). OrnpezesieHne €BKIUAOBa MpocTpaHcTBa. OmnpeneneHue yria
MEXKJy BEKTOpaMH B  €BKIHMJIOBOM IpocTpaHcTBe. Marpuna ['pama.
OpTOHOPMHUPOBAaHHBIN 0a3uc B EBKJIMAOBOM MpocTpaHcTBe. OpPTOroHAIBHOCTH
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX Pa3JIMYHBIM COOCTBEHHBIM 3HAYEHUSIM
(mokazarenscTBO). Oproronanuzauus ['pama-llImunra (mpouecc mnocTpoeHus
OPTOHOPMHUPOBAHHON CHCTEMBI BEKTOPOB MO 33JaHHOW JIMHEMHO HE3aBUCUMOU
cucteme, (opmyiel). MaTpuiia JTHMHEMHOro omeparopa B COOCTBEHHOM Oasuce
(BBIBON).

OptoroHaneHas Matpuia. CHHTYISPHOE pa3OKEHUE MaTpPULbl, MOJSPHOE
paznokeHue Matpullpl. JKopaaHoBa HopMasibHasi popMma.

buinHeliHbIe U KBaJApaTUH4YHbIe (OPMbI

bununeiinas ¢popma (KoopAMHATHAS U MaTpUYHAs 3alUCh). MaTpuila OMIMHEHHON
dbopmbl. CummeTpuyHas OmnHeHas popMma u ee matpuiia. KBagparuunas gopma.
Martpuna kBagpatuyHoi (opmbl. KanHoHWMYEeCKud BHII KBagpaTUYHON (HOPMBL.
Teopema Jlarpanxa. Meron Jlarpamka mpuBeleHUsT KBaJAPATUYHON (POPMBI K
KaHOHWYeCKOMYy Bupy. [lpuBenenue kBampaTU4HOW (HOPMBI K KAaHOHMYECKOMY
BUJy C MOMOIIBIO COOCTBEHHBIX 3HaYEHUI. 3HAKOOINPEAEIEHHOCTh KBaApaTUYHON
dbopmel. Kputepuit CunbBectpa. [10M0XKUTENBHBI M OTPULIATENIBHBIM HHACKC,
paHr KBaapaTU4HON (OpMbI. 3aKOH UHEPLIUU.

AHaIMTHYECKAasl TeOMETPHUA HA IVIOCKOCTH M B NPOCTPAHCTBE

[IpssMoyrosibHass W MOJIAPHAsE CUCTEMBI KOOpAMHAT. POpPMYJIbI, CBSI3BIBAKOLINE
MPSAMOYTOJIBHBIN U MOJSPHBIE KOOPIUHATHI.

YpaBHEeHHE IPAMOM Ha INIOCKOCTH, OCHOBHBIC BHUbl YPABHEHUH. YTOJI MEXIY
IPSAMBIMH, YaCTHBIE citydan. PopmyJia Juisl BBIYMCIIEHUS PACCTOSHUSA OT TOYKH J10
MPSIMOM Ha IUIOCKOCTH.

VYpaBHeHUE MIOCKOCTU B MpocTpaHcTBe. HopmanbHblil BekTOp. OCHOBHBIE BUIbI
YPaBHEHUMU. YTOJI MEXIy IUIOCKOCTSIMHU, YaCTHBIE ciydau. PaccTosiHue oT TOYKH
110 TUIOCKOCTH.

VYpaBHenue npsiMmori B npoctpaHcTtBe. Hampamnstonuii Bektop. OCHOBHBIE BUJIBI
YPaBHEHUU NPSAMOM HA TJIOCKOCTU. YTOJ MEXKAY NPSAMOM U INIOCKOCTHIO.

Kpuseie BTOporo mnopsiaka. KaHoHMuyeckue KpuBbIE BTOPOTO MOPSAKA: 3JUIUIIC,
runepOosa, napadosa (BbIBOJ KAHOHUYECKUX YPABHEHHM ).

Humuanpuyeckue  noBepxHocTH. IloBepxHocTm  BpameHusd. KoHudeckue
noBepxHOCcTH. Dmuncous. ['unepdonoun. [lapadonous.



HpaKTI/IIIGCKI/IC 3aJlaHrA K OK3aMCHY.
ba3oBble 3agaun

2 4 -1
-2 1 0 3
1. Beluucnure onpeaenuTeNb:
1 3 5 -6
3 -1 3 0
X, +2X, —4%; =1,
2. Pemnte cuctemy MetonioM ['aycca { 2x, + x, —5%, =—1,
X, =X, — Xy =—2.
3x, —4X, +5%; =6,
3. Pemure cuctemy metonom Kpamepa u MaTpuaHbBIM CIIOCOOOM < 2X, —3X, + X, =0,
3%, —5X, — X, =3.
4 -2 -1
4. Jlana MaTpuna JUHEITHOTO onepaTtopa B 6asuce (ej,e;,e3): A=|-1 3 -1}
1 -2 2

Haittn
4.1. oO0pa3 BEKTOpa X = 2¢; +€, +3e3 PU OTOOPAKEHNUH A,

e =2 +e) —es,
4.2. wmatpuiy A’ 3TOro omeparopa B 0asuce (ef,e5,e3), ecin 1ep =e +e, +3e3,

e3 =6, +e) + 2e3;
4.3. KOOpIOMHATHI BEKTOPA X =26 +6€, +3e3 B Oazuce (ef,e5,e3).

5. Beruucnure pa3MepHOCTb U 0a3UC JTMHEMHONW 000JI0YKH BEKTOPOB
ay,a;,03,04,ds, CCJIN

3 6 -3 -1 4
3 6 —3 —2 5
a, = 1 , Ao = 9 , A3 = 1 , g = q , g = 0
5 10 -5 3 2

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

MapauIETbHON TIPAMBIM 4, I, €CIIH

_{x+y—z+3=&
'{2x—y+5z+1=0,

wely, XEYTE
2°5x+y—z+2=0.

7. CocraBbTe ypaBHEHHE IIJIOCKOCTH, MPOXOJAIICH uepe3 JBE MNapalielibHbIC

npsAMeIe [, [,

! x—1 y+2 z-1 x—2 y z+3
1- = = _
3

5 3 1’



8. CocTaBbTe ypaBHEHHUE IJIOCKOCTH, MPOXOSIIEH depe3 ABE MEepEeCceKarolmecs

npsamele Iy, 1,

] x+1 y—-2 z-5 ] x+5 y+8 z—-4
2 7 1 T 4 F o2 T 3 7 -1

3agauy NOBbINIEHHOM CJI0KHOCTH

1. Pemre cucremy meronom I'aycca:

5x; + 4x5 + x5 + 3x, = =5,
1.1 2xy+ x5 + x5+ 4x, =2,

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

X1+ 3x; — 2x3 + 2x, = —4

3x, + 4x5 + 2x5 + x4, = 16,
X1+ 7x9 + x5 +4x, = 23,
2x, + x5 + 3x3 + 5x, = 10,
4x; — 3x5 +4x3 + 6x, = 1.

1.2

X1+ 2x; —3x3+4x, =7,
2xy+5x5 4+ x5 —2x, =5,
3x; — 7x5 + 4x3 4+ 5x, = —11,
7x1+ 2x; —x3+ 1lx, = 6.

1.3

2. Halimute cOOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPBI JUHEHHOTO OIepaTopa,
3aJJaHHOTO MATpPHUIIEH

-1 00
A= 4 2 O
3 56
3. Haitaure pazmepHOCTh 1 6a3uc CyMMBI U TIEPECEUCHHUS TMHEWHBIX TPOCTPAHCTB
Ly +L;, ThC Ly =< a,,a;,a3 =, L, =< by, by, by =, ecimn

(i)
(o)

4. HaiiguTte KaHOHUYECKWE YPABHEHUS MPSIMOM, MPOXOIAIICH Yepe3 TOUKY
My(—1, 3, —2) NEPIEHAUKYISPHO NPSAMOM [; U TIEPECEKAIOLIEHN TIPAMYIO 5, €CIIU

y+2 z—4 x—3 y—-2 z-5

E X
13 3 -1 % 4 -3 5

5. CocTaBbT€ KAaHOHWYECKHE YpPAaBHEHMs MPSAMOM, MPOXOASAIIEH dYepe3 TOUKY

A(—1,1,—1) ¥ IepECEKaKOIIEN ABE MPSAMBIE [y, ;, €CIU



x—1 y—-2 =z x yv+5 z-3
El . - - —, Ez - = - .

2 3 —1 4 —5 2

6. [To 3aganHO# cuCTEMe BEKTOPOB:
1 3 3 1
a=|Yla=(3)a="!]a=""1
1 1 y 2 1 ¥ 3 _1 ¥ 4 3 ¥

-1 -1 3 3

HIOCTOMTE OPTOHOPMUPOBAHHYIO cucTeMy MeTogoM I'pama-IlImMunra.

7. TlpuBenuTe KBaApaTUUHYIO (OPMYy K KAHOHHMYECKOMY BHIY U YKaXKUTE
peoOpa3oBaHue, NPUBOJAIIEE KBaApaTHYHYI0 (HOPMY K KaHOHHYECKOMY BHUIY,
HCCHeﬂYﬁTe KBaApaTUIHYIO q)OpMy Ha 3HAKOOIIPECIACICHHOCTD.

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

7.2 q(x) = 2x? + 8xyx, + 4xyx, + 9x2 + 19x2.
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