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KA®EJIPA MaTeMATUKHU U QU3UKHU

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTPaM / Kypcam

Kypc 5 6

Bun 3ansaTuii v | I | v | PII Hroro
Jlexmim 4 4 |4
IIpakTnueckue 2 12 |2 |2 |4 |4
HUroro ayn. 6 |6 |2 8 |8
KonTakTtHas paborta 6 [6 |2 (2 |8 |8
Cam. pabora 30 (3030 ({30 |60 |60
Yacsl Ha KOHTPOJIb 4 (4 |4 (4
Hroro 36 [36 136 (36|72 |72
OCHOBAHHUE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[Iporpammy coctaBui(u): kann. ¢pu3s.-mMar.Hayk, Jlou., 3abernoB Anekcanap BanepreBndu

3aB. kadempoii: Gupcona C.A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | OGecrieueHne MareMaTHUeCKOW TOATOTOBKH CHEIHATUCTOB, C HampaBieHuneM mnoarotoBku 44.03.05 Tlemarorudeckoe
oOpazoBaHue;

1.2 | ObyueHune cTyAeHTOB (DyHIAMEHTATBHBIM IOHATUSIM H OCHOBHBIM MeToIaM TH((epeHIIHATEHON TeOMETPHH;

1.3 | opMHupOBaHHE TEOPETUUECKUX 3HAHWI W TPAKTHISCKUX HABBIKOB pEHICHHS 3a1ad, HEOOXOOMMBIX B JalbHeHIen
y4eOHOH 1 Tocieyonel mpohecCHOHATEHOM NeITeTbHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS JUCHTAIIJINHBI

OIIK-8: Cmnocoben OCYHICCTBIIATH NEAAroru4eCKyI0 ACATCIIbHOCTh Ha OCHOBC CICHUAIBHBIX HAYyYHbIX 3HaHUH

OIIK- Braneet ocHOBaMH CTIeIMATIBHBIX HAYYHBIX 3HAHUII B chepe MpodecCHOHATBHOI AeaTeTbHOCTH

8.1:

OIIK- Ocyl1ecTBIsSeT NeJarorHyecKyo JeITeIbHOCTh Ha OCHOBE UCIIONB30BaHUs CIIEHUATBHBIX HAyYHbIX 3HAHUN U
8.2: MPAaKTHYECKUX YMEHUH B TPO(hECCHOHATEHOMN NeITeTbHOCTH

IIKO-1: CnocoOeH ocyImecTBIATh MPOPECCHOHATHLHYIO IETETHLHOCTD C HCITOIB30BaHUEM BO3MOKHOCTEH IIUPPOBOit
00pazoBaTenbHOM cpebl 00pa3oBaTeIbHON OPraHNU3alliU U OTKPBITOTO HH()OPMATMOHHO-00pa30BaTeIbHOTO

HPOCTPAHCTBA

ITKO- Bunaneer cpencreamu VKT juist ncrionb30BanHus TH(GPOBBIX CEPBUCOB U Pa3pabOTKH 3IIEKTPOHHBIX 00pa30BaTelIbHBIX

1.1: pecypcoB

TIKO- OcyniecTBiseT IaHUPOBAHKE, OPTAHI3AIIIO, KOHTPOIb M KOPPEKTHPOBKY 00pa30BaTeIbHOTO MpoIiecca ¢

1.2 WCTOJIb30BaHuEM LU(BPOBOH 00pa3oBaTesIbHON Cpebl 00pa3oBaTeIbHON OpPraHU3alMy U OTKPBITOT0 HHPOPMAIOHHO-
00pa30oBaTeNbHOTO POCTPAHCTBA

ITKO- Hcrone3yeTt pecypchbl MeXIyHapOJHBIX M HAMOHATBHBIX IIIAaTGOPM OTKPBITOro 00pa3oBaHMs B IPO-(heCCHOHATBEHOM

1.3: NIESITETFHOCTH YYUTEISI OCHOBHOTO OOIIETO M CPEHETo 00IIero 00pa3oBaHus

VK-1: Crioco0eH OCyIIeCTBIATh TONUCK, KPUTHUESCKUI aHATIN3 U CHHTE3 HH(OPMAIIUH, IPUMEHATh CHCTEMHBIN ITOIXO 1T

peeHus NoCTaBJICHHBIX 3a1a4

VK-1.1: I[CMOHCTpI/IpyCT 3HaHHE 0COOEHHOCTEH CHCTEMHOIO U KPUTUYECKOT'O MBIIIJICHUA U TOTOBHOCTU K HEMY

VYK-1.2: IIpumenser poruueckue GopMsl U IPOIEAYPhI, CIOCOOCH K pedIEKCHH 10 OBOAY COOCTBEHHOM U Ty KOH
MBICIIUTENBHOM ASSTENLHOCTH

VK-1.3: AHanmu3upyeT UCTOYHHK HH(OOPMAIIUH C TOYKH 3PCHHUS] BDEMCHHBIX M IPOCTPAHCTBEHHBIX YCIIOBUIT €r0 BOSHUKHOBCHUS

VK-1.4: Ananuzupyer paHee CIOXKHUBIIHECS B HayKe OLIEHKU HH(OpMAaul

VYK-1.5: Comocrapnser pa3Hble HCTOYHUKHA HHPOPMAIIUHU C LENbIO BBISBICHUS UX MIPOTUBOPEUNH U IOMCKA JOCTOBEPHBIX
CYXICHUI

VYK-1.6: AprymeHTHpOBaHHO ()OPMHUPYET COOCTBEHHOE CY)KICHHE M OLICHKY HH(pOPMAIUH, IIPHHUMAaET 000CHOBAHHOE PEIICHHE

VK-1.7: Onpez[enﬂeT MPaKTUYCCKUEC MMOCICACTBUA NPEATIOKECHHOI'O pCHICHUA 3a1a4u

B pe3yabTare OCBOCHUA NTUCHUIIIMHBI oﬁyqamumﬁcst JOJIZKCH

3HaTh:

0COOCHHOCTH CHCTEMHOTO ¥ KPUTHYECKOTO MBIIUICHHS 1 TOTOBHOCTH K HEMY (COOTHeceHO ¢ mHaukaropoM YK-1.1)

joruueckue (GOpMBI KM IMPOLEIYpHl, CHOCOOEH K pediIeKCHH MO IOBOAY COOCTBEHHON U Uy)KOH MBICIUTEIBHOHW IESITENbHOCTU
(cooTHeceHo ¢ unaukaropom YK-1.2)

OCHOBHI CIICIIHATIFHBIX HAYYHBIX 3HAHUH B chepe MpodhecCHOHATEHOI NeaTenbHOCTH (CooTHeceHO ¢ mHankaropom OITK-8.1)

WYMmerh:

AHATN3MPOBaTh HMCTOYHMK WH(OPMAaMU C TOYKM 3PEHHS BPEMEHHBIX M IIPOCTPAHCTBEHHBIX YCJIOBUI €ro BO3HHKHOBCHUS
(cootHeceHo ¢ naIUKaropoM YK-1.3)

AHATM3UPOBATh paHee CIOXKUBINUECS B HayKe OLCHKH HH(popManuH (COOTHeCeHO ¢ nHaukaropoM YK-1.4)

COIIOCTABIISITh pa3Hble HMCTOYHMKM WH(OpPMAIMM C LENIbI0 BBIBICHUS HX IPOTHBOPEYMI M MOKMCKA JOCTOBEPHBIX CYXACHHUIT
(cootHeceHo ¢ uaauKaropom YK-1.3)

apTYMEHTHPOBAaHHO (OPMHPOBaTh COOCTBEHHOE CYXKIEGHHE U OIECHKY WH(pOpMaluy, IPHHAMAeT OOOCHOBAaHHOE peIIeHHe
(cootHeceHo ¢ nunauKaropom YK-1.6)

OCYILIECTBIATh MEJarorM4ecKyl0 JIeATeIbHOCTh HAa OCHOBE HCIIONb30BAHHs CIELUAIbHBIX HAay4YHBIX 3HAaHMH M MPAKTHYECKUX
YMEHHH B IIpOo(eCCHOHATIBHON IeATEeNbHOCTH (cooTHeceHO ¢ HHanKaropoM OITK-8.2)




Binajgern:

HaBBIKAMU TMPUMEHEHHUS METOJOB KOJMYECTBEHHOTO M KAa4ECTBEHHOTO aHANN3a, MPUMEHSIEMBIX B CHUCTEMHOM IIOAXOJE ISl PEIICHUS
3a1a4 B MPO(ECCUOHATLHON AEATeNFHOCTH (COOTHECEHO ¢ MHauKaropoM YK-1.1)

BJIANCTh CHUCTEMOIl apryMCHTAllMH, HalpaBlICHHOH Ha (OPMHpPOBAaHUE COOCTBEHHOTO CYXICHUS W OICHKHA HH(pOPMAIUH
(cootHeceHo ¢ uaauKaropom YK-1.6)

BIaNeTh JACHUCTBHSAMH, HAMpPaBICHHBIMH Ha OMNpEJeNIeHHEe NPAKTUYECKUX TOCIEACTBUA MPEATIOKEHHOTO peIICHUS 3anadu
(cooTHeceHo ¢ unaukaropom YK-1.7)

BJIQJIeTh OCHOBaMH CICIUATBHBIX HAYYHBIX 3HAHUH B cdepe MpodecCHOHATHHON NesTeTbHOCTH (COOTHECeHO ¢ mHamkaropom OITK-
8.1)

UMETh HABBIKH OCYIICCTBJICHHS MEJArOTHYCCKON IEsATCIbHOCTH HA OCHOBE HCIIOJb30BAHHS CICHHAIBHBIX HAYYHBIX 3HAHUH U
MPaKTHYECKUX YMEHUH B MPOPECCHOHATHLHON NeATELHOCTH (cooTHECeHO ¢ uHauKkaropoM OITK-8.2)

3. CTPYKTYPA U COAEPKAHMUE IUCIIUITJINHBI

Pa3gen 1. T'unepmiockocts B En

Buja 3ansarus / Cemectp /| KosmmuectBo

Ne HaunmenoBaHue TeMbl, KPATKOE COIep:KaHUe
» kP aep pa6otsl / popma ITA Kypce 4acoB

Kommnerenuun

VK-1
OIIK-8
TIKO-1

TIKO-1.1
IIKO-1.2
IIKO-1.3
OIIK-8.1
JIeKIIMOHHBIC 3aHATUS 5 1 OITK-8.2
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7

T'uneprutockocTh Kak reoMeTpuueckuii 0opas |

1.1
nopsjka. PasnuyHble ypaBHEHHs TUTIEPIIIOCKOCTH.

VK-1
OIIK-8
TIKO-1

IIKO-1.1
TIKO-1.2
TIKO-1.3
OIIK-8.1
JIeKIMOHHbBIE 3aHATHS 5 1 OIIK-8.2
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VK-1.5
VK-1.6
VK-1.7

Yron Mexay TunepIuiockocTsMu. B3anmuoe

pacrosoxeHue runepruiockocreif. PaccrosHue oT TOYKH 110
runepruiockoctd. Teopema o

neprneHauKysipe. @opmyiia Juist BEIYUCICHHS PaCCTOSHUSL.

1.2

VK-1
OIIK-8
TIKO-1

ITKO-1.1
I1IKO-1.2
IIKO-1.3
OIIK-8.1
5 2 OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

13 PaccrosiHue OT TOUKH 40 TUIEPIUIOCKOCTH. Teopema o [IpakTuueckue
’ nepneHauKysipe. @opMyina it BBIMUCICHUS PACCTOSHUS. 3aHATHUSA

YK-1
OIIK-8
[IKO-1

IIKO-1.1
5 2 I1IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1

1.4 T'uneprutockocTh Kak reomMeTpuyeckuii oopas | CamocrosiTenbHast
’ ropsiika. PasnuHble ypaBHEHUS THIEPILIOCKOCTH. pabora




YK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VYK-1.7

1.5

PaccrosiHue oT TOUKH 10 TUNEPIUIOCKOCTH. Teopema o
nepneHaukysipe. @opmyina i BBIMUCICHUS PACCTOSHUS.

CamMocTosTenbHas
pabota

VK-1
OIIK-8
TIKO-1

ITKO-1.1
I1IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

1.6

Yroa Mexay runepriiockocTsiMu. B3anmHoe
PAacIIONIOKEHNE TUIIEPIIOCKOCTEH.

CaMocTosTeapHas
padota

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VYK-1.7

Pazgen 2. IIpamas B En

HaumeHoBanune TEMbI, KPaTKO0€ CoAepKaHue

Bupa 3ansitus /
pabotsl / popma ITA

Cemectp /
Kypc

KoanuectBo
4acoB

KoMmnereHuuu

2.1

Paznuunbie  ypaBHenus npsmoil.llpsmas kak mnepeceuenue (n-1)
THIEPIUIOCKOCTEH.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
YK-1.7

22

PaccrosiHue ot Touku 1o mpsmol. Teopema o mepHneHIUKYJspe.YTom
MEXIy NPSIMBIMH. Bsaumnoe pacnoIoXkeHue NpsIMOX u
THIEPIUIOCKOCTH.

JIeKIIMOHHBIE 3aHATHS

VK-1
OIIK-8
ITKO-1

ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

2.3

Vron MEXIOy  IPSIMBIMHU. Bzaumnoe PacIioJIOKEHUE HpS{MOﬁ n
TUNEPILIOCKOCTH.

CaMocTosTeabHas
pabota

YK-1
OIIK-8
IIKO-1

IKO-1.1




I1IKO-1.2
I1KO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

24

Paznuunblie ypaBHEHUS IPSIMOH.

CamocTosTenbHast
pabora

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
IKO-1.2
I1KO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
YK-1.7

2.5

[psimast kak nepeceuenue (n-1) runepIocKoCTe.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
ITKO-1

ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

2.6

Paccrosinue oT TOUKH 10 IPSMOIA.

CamocrosTenbpHast
pabota

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
ITIKO-1.2
I1KO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VYK-1.7

2.7

Teopema o neprneHuKyJIspe.

CaMocTosTeabHas
pabota

VK-1
OIIK-8
[IKO-1

I1IKO-1.1
I1IKO-1.2
IKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

2.8

AJTOPUTM BBIYMCIICHUS PACCTOSHUS OT TOUYKH JI0
TIPSIMOH.

CamocrosiTenbHas
pabota

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
IIKO-1.2
I1IKO-1.3




OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
VYK-1.3
VK-1.4
VYK-1.5
YK-1.6
YK-1.7

VK-1
OIIK-8
IIKO-1

I1IKO-1.1
I1IKO-1.2
ITIKO-1.3
OIIK-8.1
5 2 OIIK-8.2
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

CaMocTosTeabHas

2.9 | Yroa Mexmy NpsiMbIMH. paGoTa

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
IKO-1.2
I1KO-1.3
OIIK-8.1
5 2 OIIK-8.2
VK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
YK-1.7

CamMocTosTeapHas

2.10 | B3amMHOe pacmonoXeHue MPsIMON B TUIIEPIUIOCKOCTH. pabora

Paznen 3. N'unepmiiockocts B En

Bupn 3ansitus / Cemectp /| KommuectBo

Ne HaumeHoBaHUe TeMbl, KPATKOe COIEPIKAHHE
> KP aep pabotsl / popma ITA Kypc 4acoB

KoMnereHuuu

VK-1
OIIK-8
IIKO-1

IIKO-1.1
I1IKO-1.2
I1KO-1.3
OIIK-8.1
6 2 OIIK-8.2
VK-1.1
YK-1.2
YK-1.3
VK-1.4
VK-1.5
YK-1.6
YK-1.7

[IpakTuueckue
3aHATHUS

3.1 | Paznuunble ypaBHEeHHs K-TUIOCKOCTH.

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
OIIK-8.1
6 6 OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
YK-1.7

CaMocTosTeabHas

3.2 | Paznuunble ypaBHeHHs K-IITOCKOCTH.
pabota

3.3 | PaccrosiHM€E OT TOYKHU 10 K-IIJIOCKOCTH. CamocTosTenbHast 6 6 VK-1




pabota

OIIK-8
IIKO-1
IKO-1.1
I1IKO-1.2
IIKO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VK-1.2
VK-1.3
YK-1.4
YK-1.5
VK-1.6
VYK-1.7

34

Paccrostane Mexay K-mrockocThio  -II0CKOCThEO.

CamocTosTenbHast
pabota

VK-1
OIIK-8
IIKO-1

IIKO-1.1
I1IKO-1.2
I1IKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
YK-1.2
YK-1.3
VK-1.4
VK-1.5
VYK-1.6
YK-1.7

35

VYron mexay k-rutockoctsio (o Hlunosy I'.E.).

CamocrosiTenbHas
pabota

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
I1IKO-1.2
I1KO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
VK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

3.6

Yron mexay k -rockoctsimu (o bexnememeny JILA. i
IpockypsikoBy 1.B.).

CamocTosTenbHast
pabora

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
ITIKO-1.2
ITIKO-1.3
OIIK-8.1
OIIK-8.2
VK-1.1
VK-1.2
VYK-1.3
VK-1.4
YK-1.5
VK-1.6
YK-1.7

Pa3nen 4. 3auer

HaumeHoBaHnmne TE€MbI, KPAaTKO0e codep:kaHue

Bupa 3ansus /
pa6otsl / popma ITA

Cemectp /
Kype

KonuyecTBo
4acoB

KoMmnerenuuu

4.1

TloaroroBka k HpOMe)KyTO‘IHOﬁ arreCTauuu

3auer

VK-1
OIIK-8
IIKO-1

ITIKO-1.1
I1IKO-1.2
I1KO-1.3
OIIK-8.1
OIIK-8.2
YK-1.1
VYK-1.2
VK-1.3




VK-1.4
VK-1.5
VK-1.6
YK-1.7

4. ®OHJI OHEHOYHBIX CPEJICTB

Crpyktypa u conepxaHue (OHIA OIEHOYHBIX CPEACTB IS TMPOBEACHUS TEKYIIEr0 KOHTPOJII M MPOMEXKYTOYHOHW arTecTaluu
npezncrasneHsl B [Ipunoxenun 1 k pabouel mporpaMMe TUCHUIUIAHBL.

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. YueOHble, HayUHble M MeTOAMYECKUEe U3AAHMS

ABTODHI, Bubmmotexa /
3arnaBue WznarenscTBO, TOA
COCTaBUTEIN Konnuectso
1 PameBckuii, [Tetp PrMaHOBa reOMETpHs U TEH30PHBIM aHATH3 M.: Enutopuan YPCC, 10 5K3.
KoncraHTHHOBHY 2003
2 PozennopH, DMuiIb Teopusi IOBEPXHOCTEH: 2-€ U3 1., Tiepepald. 1 JOIL. M.: ®uzmariut, 2006 3 9K3.
PenonpaoBuy

5.1. YueOHble, HAYyUHbIEe U MeTOAUYECKUE U3TAHUA

ABTOpBHI, bubnmorexa /
3arnasue UznarenscTBO, TO
COCTaBUTENHU Konmnuaectso
1 Kapxep, I'., CaiimoH, MuHUMaNbHBIE TTOBEPXHOCTH M.: ®uzmarnur, 2003 5 3K3.
JL.
2 Mumesko A. C., Kparkwuii kypc nuddepeHnratsHOi reoMeTpruu 1 Mocksa: ®uzmarnur, http://biblioclub.ru/index
domenko A. T. TOTIOJIOTHHU: YIeOHHUK 2004 .php?
page=book&id=69322
5.2. IIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMAIHOHHBIE CITPABOYHBIE CUCTEMbI
Microsoft Office

5.3. IlepeyeHb NPOrpaMMHOro odecreyeHust

5.4. YaeGHO-MeTONHYECKHE MATEPHAJIBI VISl 00yJAIOIIMXCSH € OTPAHMYEHHBIMA BO3MOKHOCTSIMH 310POBBS

Ilpu HEoOXOAWMOCTH MO 3aiBICHHI0 OOYYAIOIETOCS C OrPaHHMYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI  y4EOHO-METOIUYECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpMax, aqaNTHPOBAHHBIX K OTPAaHWYCHHSIM 3[0pPOBbS M BOCHPHATHS HHpopMmammu. [lns mmil c
HapyIIeHUSIMA 3peHus: B (opMme aynuodaiina; B medaTHOH (opme yBemHUeHHBIM mIpudToM. s TUI ¢ HapymICHHSIMH CIyXa: B
(dbopMe SIICKTPOHHOTO MOKYMEHTa, B mevarHod Qopme. i Ui ¢ HapyLICHHSMH OIOPHO-JBHIATEIIFHOIO ammapara: B (Gopme
ANIEKTPOHHOTO TOKYMEHTa; B TIeYaTHOU (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

IMomemenus s Bcex BUAOB paboT, MPELyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIUMOH CHENMaTM3UPOBAHHOMN
y4eOHOH MeGETbI0 M TEXHHIECKUMH CPEACTBAMU O0YUCHHS:

- CTOJIB, CTYJIbS;

- IEPCOHAITBHBIA KOMITBIOTEp / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOP;

- DKpaH / MHTePaKTHBHAs TOCKa.

7. METOINYECKHUE YKA3AHUA V1A OBYYJAIOIIINXCA 110 OCBOEHUIO JUCHHUIIIMHBI

MeTtoaundeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60qeﬁ mnporpamMmme JUCHUITIIUHBI.




P®OH/J ONEHOYHbLIX CPEJACTB

IIpunoxenue 1

1 OnucaHue NoKa3aTeJsiell U1 KpUTepueB OlleHUBAaHUSI KOMIIETEeHIMi HA pa3/IMYHbIX
3Tanax ux GopMHUPOBaHMSA, ONIMCAHUE IIKaJ OLleHUBAHUA

1.1 Iloka3aTenu u KPUTCPHUU OLICHUBAHHNA KOMHCTGHHI/IfIl

3VYH, cocraBisiomue
KOMIIETEHIIUIO

Iloka3zarenu oreHUBaHUS

Kpurepun oneHuBaHus

CpencrBa OLlEHUBaHUSA

VYK-1: CiocoOeH oCyIIecTBIATh MOUCK, KPUTHYECKUI aHAIN3 U CHHTE3 WH(POPMAIIUH, IPUMEHSTh CUCTEMHBINA TIOIXO/T AJIs

PCHICHUS ITOCTABJICHHBIX 3a1a4

3namo: JleMoHCTpUpYET 3HAHUS [Tonneri, pa3sépuyThii oTBeT | Bompock! k 3aueTy
0COOCHHOCTH ONpEJIEIICHUI COOTBETCTBUIA U | Ha MTOCTABJIEHHBIIN BOIIPOC; 131,2,3,4
CHUCTEMHOTO H OTHOILICHUH, CBOMCTB U MpaBUIbHbIE IPUMEHEHNE Komnoxsuym
KPUTHIECKOTO CHOCO0OB 3aJaHMs OTHOIICHUH, | MOIYICHHBIX 3HAHUN Ha
MBIIUICHUS ¥ TOTOBHOCTD | OCHOBHBIX OHATUH Kypca MPAKTHKE; TPAMOTHOE U
K HEMY; MaTeMaTUKU U IPYTUX JIOTUYECKU CTPOUHOE
normdeckue GOpMBI U DIIEMEHTOB, W3JI0KEHHE MaTepraa Ipu
MPOIIEAYPEI, CIIOCOOEH K | MaTeMaTHIECKIE METOMIOB ISl | OTBETE HA BOIIPOC; MPABUIIEHOE
pediiekcun 1o MoBoAy 00paboTku nHhopMaIHH B omnpezesieHne OCHOBHBIX
COOCTBEHHOH ¥ UyKOH poheCCHOHATLHOM MOHSATHH; MCUEPITBIBAFOIINE
MBICITHTEIEHOM IEeSITebHOCTH. OTBETHI Ha YTOYHSIONINE U
JIesTeNIbHOCTH 3HaeT OCHOBHBIE JIOTIOJTHUTENbHBIEC BOTIPOCHI
MaTeMaTHYEeCKUE TTOHATHUS U KonuaecTBo (TporieHT)
METO/IbI, HEOOXOIUMEBIE IS MIPABWIILHO BBIMOJIHEHHBIX
aHaJIM3a U MOJCITUPOBAHHUS TECTOBBIX 3aaHUM
MIPOLIECCOB U SIBJICHUM, a TaKkKe
gepe3 pelIeHre MPaKTHIeCKUX
3a/1a4, TpeOyoumx
apryMeHTUPOBAHHOI'O
(hopMHpOBaHUS CYKICHUN U
OIICHKH WH(OPMAIIHH.
Ymemn: YcTaHaBIuBaeT CrocoObl [TonHOTa M IPAaBUIBHOCTH 1131,2,3,4
aHaJIM3UPOBATH 3aaHUs] KOHKPETHOTO peleHns 3a1a4

HCTOYHUK MH(POPMAIIUH C
TOYKH 3pEHHS
BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX
YCJIOBHI €ro
BO3HUKHOBEHHUS ;
aHAJIM3UPOBATH paHee
CIIO’KUBIINECS B HAYKE
OLIEHKH HH(pOpMALnH ;
COIIOCTABIIATh PA3HbIE
WCTOYHUKH HH(POPMAIUN
C LIEJIBIO BBIABIICHUS HX
MIPOTHUBOPEYHH 1 MOMCKA
JIOCTOBEPHBIX CY>KIEHUI;
apryMeHTHPOBAHHO
(opMHpOBaTh
COOCTBEHHOE CY)KJICHHE 1
OIICHKY MH(OpMaIInH,
IPUHAMAET
000CHOBaHHOE pelIcHNE

OTHOIICHUS U (HOPMYJIUPOBATH
€ro CBOMCTBA, BHITIOIHATH
JOTHYECKHE ONepaIiy Hal
BBICKA3bIBAHUSIMH U
peAUKATaMH,

YMeer IpUMEHSITh OCHOBHBIE
MaTeMaTHYECKUE MTOHSITHUS U
METO/IbI, HEOOXOIUMBIC TS
aHaJM3a U MOJICIMPOBAHUS
TIPOIIECCOB U SIBJICHU, a TAKKe
Yyepes pelieHrue MPaKTUIeCKUX
3a1a4, TpeOyIoImuX
apryMEHTHPOBAHHOTO
(hopMUpOBaHUS CYKJCHUIA U
OLICHKHU WH(pOPMAIIHH.




3VH, cocraBnsiomue

[Toka3zarenu orleHUBaHUA

Kpurepun onennBanus

CpencrBa olleHUBaHHS

KOMIIETEHLIUIO

Braoems: Brnaneer metogukamu [IpaBunbHOCTH IPUMEHEHHUS Bompocs! k 3auety
HaBbIKaMH MIPUMEHEHUs] | COTMOCTABIEHUS Pa3HbIX HOpPMaTHBHO NpaBoBbIX akToB; | I13 1,2,3,4
METOIOB HCTOYHHKOB MH()OpMAIIHHL. rpaMOTHAas HHTEPIIPETALNS Komnoksuym

KOJINYECTBEHHOTO U
Ka4eCTBCHHOTO aHAJIH3a,
MPUMEHIEMBIX B
CHUCTEMHOM IOXO0/IE IS
peleHus 3a1a49 B
npoQecCHOHATEHON
NIeSITETBHOCTH;

BJIQJICTh CHCTEMOM
apryMeHTAaIlnH,
HaIpaBJICHHON Ha
¢opmupoBaHUE
COOCTBEHHOTI'O CYXICHHS
Y OLICHKH MH(OPMAIIUH;
BIAJCTh IEHCTBHUSIMH,
HaTpaBIICHHBIMU Ha
oTIpeieNicHIe
MPaKTUIECKIX
MOCJIEICTBUN
MPEJIOKCHHOTO
peIeHNs 3a1a4H;

[TpumenseT MaTeMaTHYECKUE
METOJIOB JUIsl 00paboTKN
nHpOpMAIIIH B
poheCcCHOHATLHOM
JIESITEIIEHOCTH.

Bnaneer ocHOBHBIMH
MaTeMaTHYECKUMH MOHATHIMHA
U METOJ[aMH, HEOOXOJTIMBIMU
JUTSL QaHATHA3a U MOJICTUPOBAHUS
MIPOIIECCOB U SIBJICHUI, & TAKKE
qepe3 pelIeHne MPaKTUIeCKUX
3a1a4, TpeOyroumx
apTyMEHTHPOBAHHOTO
(hopMHUpOBaHUS CY)KICHHUH U
OIICHKHU WH(OPMAITHH.

MIOJIyYEHHBIX PE3YyJIbTaTOB,
HaJU4YKle BHIBOJIOB

1.2 IIIkanel OllecHUBAHUS:

Texkymui KOHTPOJb YCIEBAEMOCTH M IMPOMEXYTOYHAs aTTeCTalus OCYLIECTBISETCA B paMKax
HAKOMUTEJIbHOW OaJuIbHO-peUTHHTOBOM crcTeMbl B 100-6amibHOM miKane:

PopmMa KOHTPOJISL — 3a4eT:

50-100 GansoB — 3auTeHO

0-49 6amioB — HE3aUTEHO

2 TumnoBble KOHTPOJIbHbIE€ 3aJaHUA WJIU HWHbIe MaTepuasibl, HE0O6X0JUMble AJIs
OLleHKM 3HAaHUMH, YMEeHWUHM, HaBBIKOB U (MaH4) oOnbITa JeATeJbHOCTH,
XapaKTepu3ywINUX 3Tanbl (OPMUPOBAHUSA KOMIETEHUUH B MpoLecce OCBOEHUS
o06pa3oBaTeJbHON NPOrpaMMbl

Bonpocsl k 3auery

|.BexTopHble mpocTpaHCTBa

1. TloHsATHE BEKTOPHOTO MPOCTPAHCTBA

2. KoneuHoMmepHbIe BEKTOPHBIC IPOCTPAHCTBA

3. HWnpexcusle o6o3nauenus. [IpaBuna cymmupoBaHus

4. ®opmyisl IpeodpazoBaHus KOOPAUHAT BEKTOpaA MU 3aMeHe 0azuca

5. TonmpocTtpaHcTBa BEKTOPHOT'O MPOCTPAHCTBA
I1. JIuneiinbie oToOpaXkeHUs U JIMHEWHbIE ONIEPaTOPbI

6. JluneliHble OTOOpaXKEHUS

7. JluneliHble onepaTopsl

8. JluneliHble mpeoOpa3oBaHMs BEKTOPHOTO MpocTpaHcTBa. [lonHas nuHeitHas rpymmna
I11. JIunelinplie, OMIMHENHBIE U KBaJIpaTHBIE (POPMBI

9. Jluneiinbie GOpMBI

10. bununeiinbie GopMbl

11. KBagpatuunsie ¢popMmbl. 3aa4a MpUBEICHHUS KBaIPATUIHON (POPMBI K KAHOHUUECKOMY BHLY
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12. Meton BblieIeHUS TTOHBIX KBAJAPaTOB
IV. EBKIIMTOBBI BEKTOPHBIC TPOCTPAHCTBA
13. BekTopHbIE TPOCTPAHCTBA CO CKATSIPHBIM MTPOU3BEACHUEM
14. EBKIIMI0BBI BEKTOPHBIC TPOCTPAHCTBA
15. CummeTpuueckue TMHEHHbIE OTIepaTophl
16. [MpuBenenue KBagpaTHUHON (HOPMBI K KAHOHUYECKOMY BUY C IIOMOIIIBIO OPTOTOHAIBHOTO
peoOpa3oBaHUs
V. Adpdunnsie 1 ap(HpUHHO-EBKIIUIOBBI POCTPAHCTBA
17. llonsatue adpdunnoro u apPuHHO-EBKINIOBA IPOCTPAHCTBA
18. ®opmyiiel mpeodpa3oBanus adGUHHBIX KOOPAWHAT MIPH 3aMEHE perepa
V1. KBagpuku
19. lNonsATHE KBaApHUKH. 3a1a49a NpUBEJCHHA YPABHCHIA KBAJIPHKH K KAHOHITICCKOMY BHAY
20. Knaccudukamust kBagpuk B B u E®

3agaun
|.BekTOpHBIE MPOCTPAHCTBA

1. Bektopoum HazoBeMm M0DVIO KBAJAPATHYIO MATPHILY TPETHENO MOPH KA,
3IEMEHTAMH KOTOPOil SBJISI0TCA JeiicTBuTe bHbIe vneia. CyMMy BEKTOPOB
H IIPOM3BEIEHHE BEKTOPA HA YHCJIO ONPEJIINM KAK CYMMY MATPHIL H ITPO-
H3BE/IEHNEe MATPHIIL HA "He/a0. JoKaKHTe, 9TO 3T0 MHOMKECTBO BEKTOPOB
SIBJISIETCS BEKTOPHBIM ITpocTpanceTsoM. Hailiinre pasmepHOCTb M yKaxKHuTe
KaKoii-1100 Da3He 3TOro0 NPOCTPAHCTBA.

2. llyers L — MHOMKECTBO NPSIMBIX HA IUIOCKOCTH, HPOXOJANINX epes
TOUKY HePecedeHns MPAMBIX @ U b U JIesKAIX BHYTPH O/IHOI U3 A Bep-
THKAJIBHBIX VIVIOB, 0Opa30BaHHbIX npaMbivMu a u b. Henserca jan sextop-
HBIM IPOCTPAHCTEOM MHOMKECTBO HAIIPABIEHHBIX OTPE3KOB, KOJUTHHEAPHbLIX
MpsiMbiM MHOMecTBa L7

3. B Bexropuom npocrpancrse V* B mekoropom Gasnce BekTOpBI @,
da. {3, d4 38/aHBI cBOMMH KoopjuHaramu: di(1,3,—4,8), d2(—3,3.0,2),
dsz(1,1.2,3), dy(5. —1,0,0). Oupenennre KOOPAMHATE CJAEAYIOUIHX BEKTO-
pOB: P = dy — 2as + dy, = bdy — ddy + 2dy — dy, ¢?=%El—ﬁg.

4. BuisicHure, SIBJISIIOTCS JIH JIMHEITHO 3aBUCHMBIMH CJI€/[YIOIIHE CHCTEMBI
BEKTOPOB:

a) @y(1,3,—7), @y(—4,1,5), @y(=5,11, —11);

0) @ (1.2,1), @»(2,1,0), az(1,0,0), as 0,2, —1);

B) @1(3,.7,0,6,4), a(2,—1,3,0,10), as(5,6,3,6,14);

r) @(2.1.3,1), @(1.2,0.1), ds(—1,1,-3.0).



5. Jokaxkure, 4TO CJIEIVIONHE CHCTEMbI BEKTOPOB 00pa3yior Da3uc Bek-
TopHOro npocrpancrea V3

a) dy(0,1,1,1), d@»(1,0,1,1), as(1,1,0,1), ay(1,1,1,0);

6) @1(2.3.4,—3), dx(=5,—4,-9,2), @(L,0,0,0), @y(3,5.5,3).

6. Oupegenure, SBISIOTCH JH CIeJVIONIHe cHCTeMbl (hOpPMYIaMH Hpe-
obpasoBanisl KOOPAMHAT BEKTOPHOro mpocTpamctsa V3 npu nepexose or

0JiHOrO Da3nca K Jpyromy:

=2 227 47 2 = 22! + 22 + 32°,
a){ =¥ = —x' 4 627 + 227, 6) ¢ 2% = 5z! + 422 + 92%,
x* = 8x" + 32, ¥ = 3z' + 327 + 627

=" 1327 - 4:1.'3',
B)

= 4zV — 52% — 1427,

7. Hammunre dhopmynbl npeodpazosaHis KOOPJAHHAT BEKTOPA HPH I1e-
pexojie K HOBOMY Da3ucy, eciii M3BeCTHbl KOOPAHHATHI HOBBIX DA3MCHBLIX
BEKTOPOB OTHOCHTEJILHO CTAPOro Dasmca:

a) €r(4,-1), ex»(1,1);

6) €1(1,3,0), ex(1,1,-2), ex(0,3,—-1);
B) €r(1,—1,5,10), €2(3,2,2,2), ex(5 —8,5,8), ex(11,—13,9,14);
r) ev(4,3,7,0,10), é»(0,5,-1,2,—-1), ex(2,0,—1,8,11),

er(1,1,1,1,1), (6,20, —4,4).

8. Onpegennre KOOPAHHATHI HOBBIX DA3MCHBIX BEKTOPOB B cTApoM Da-

3HCe, ecJIH H3BeCTHBI (POPMYJILI IIpeodpa30BaHis KOOPIHHAT BEKTOPA HPH

samMeHe dasuca:

¥ r # I =I

ot =2V — 3% + 2%, o .
2 o, =T,

a) =1z + 1", 6) 4 . 5
3_ 1 =%
= v .
= -1




9. BekTopsl €y, €y, €y U U BeKTOpHOTO npoctpancrsa V? 3a1aHbl cBOH-

MH KOOpAHHATaMH B HekoTopom basuce B = {€} (i = 1,3):
El'(11 {]1 4}- E*E‘r[_41 ]-1 ﬁ}j Eﬁ’[ﬂr {}1 2}- ﬁ(_ﬁl‘ 8? 2)

Hoxasxcure, uto sextopsl {€;} (i’ = 1, 3) cann obpasyior 6asuc n Haiiure
KOOPJAMHATLI BEKTOpa U B 3TOM Daszuce.

10. B Bektoprom npocrpanctse V3 sanan 6asuc B = {&} (i = 1, ..., 3).
JokaxkuTe, uTo Kaxkjas u3 cucreMm sexktopoe {éy} (i' =1',..,3") u {é»}
(i" = 1", ..., 3") aBasercs GasucoM BeKTOpHOrO npocTpancTsa V>, i naiiu-
Te CBA3b MEZK1Y KOOPAHHATAMH OHOTO H TOIO 7K€ BeKTOpPa B 3THX Da3uncax,
ec/iu

er(0.2,1)p. €»(1,0.7T)p. €3(2,2, {})B-.

—
3=

€1r = €1 + €y + €3, € = €] — €y, €30 = €] + €3 — €3
11. Jokaxure, uro ecn {d;} (i = 1,....,n) u {by} (e = 1,....,m) —
BAa3MChl BEKTOPHOrO npocTpanersa V', o m = n.

12. Moxkazxure, 4TO lepeceueHne JIBYX IOIIPOCTPAHCTE BEKTOPHOIO IPO-

CTPAHCTBA TAKME ABIACTCH NOMITPOCTPAHCTBOM TOID e [IPOCTPAHCTEA.

13. Hokaxure, uro jnuHeitnas 000JI0UKA BEKTOPOB dy, d9, ..., 4} BEKTOP-
HOTO HpocTpaHceTBa V' SBISIeTes! 10IIPOCTPAHCTBOM HpocTpaHeTsa V| ero
pPa3sMEepPHOCThL PABHA PAHTY MATPHIIBI, COCTABICHHOI 13 KOOP/MHAT JAHHLIX
BEKTOPOB B KakoM-1100 Gasnce, a B KauecTse DA3HCA HTOIO HOIPOCTPAH-
CTBA MOXKHO B35Th JIOOVIO JHHEIHO HEe3aBHCHMYIO IIOJCHCTEMY JIAHHBIX
BEKTOPOB.

14. Haiiqure pazmepHocts 1 Kakoit-Hudyabs dazuce nojanpocrpancrsa W
BeKTOpHOTO npocrpanctsa V4, 3ananunoro caeayiomeii cueremoit BeKTOPOE:
d(1,0,0,—1), @(2,1,1,0), as(1,1,1,1), ay(1,2,3,4), a(0,1,2,3).

15. Haiiqure pazmepHocts n kKakoit-Hubyias dazne nojanpocrpancrsa W
BEKTOPHOIO MPOCTPAHCTEA Vﬁ', SBJSHONIEr0Cs JTHHeHOi 000JI01KOI BeKTO-
posd(1,—4,3,7,0), d(—2,-1,5,10,9), a3(—2,1,0,2,5), @s(—1,2,2,1,4),
as(3,—5,3,5,-5), ag(1, —6,8,15,4).



16. B Bektoprom npocrpascrse V" sagan basue B = {&} (i =1, ...,n).
O6pasyer i MHOXKECTEO BeKTOPOB Z(x')p NOANPOCTPAHCTEO BEKTOPHOTO
npocrpascrsa V", ec:

a) o' + 22 + ...+ 2" + 52" = 0

6) sl + 2+ .+ = —1;

B) KOODJAHHATHI ¢ YETHBIMH HOMEPAMH PABHBI HYJIIO;

r) z', 2%, ..., 2" — nesnie uncia.

B caryuae noJioaKnTe/ IbHOro OTBeTa Hall[HTe Pa3MEePHOCTD U YKAMXKHTE KAKOIi-

HIOY/1b HA3HC BEKTOPHOIO 1IOIIPOCTPAHCTBA.

I1. JIuneitHble 0TOOpaKEHUS U JTMHEHHBIE ONIEPaTOPhI

1. Hokaxwure, yro mans jauneiinoro orobpasxennsa [ @ V. — W obpas
oTo0OpaxkKeHns ecTh NOANPOCTPAHCTBO BEKTOpHOro npocTpanctsa W,

2. Hoxkaxute, 4to moboe BekTopHOe npocTpaicTso V" nsomopduo apud-
MeTHYecKoMy npocrpaicerey R".

3. JIuneitneii oneparop f BekropHoro npoctpanctea V2 sanan B neko-

TopoM bazuce B = {&], &} marpuneit

2 5
1 =3

F=

Haiigure: a) obpas sekropa (1, —1)g; 6) Marpuiy JauHeiinoro oneparopa
B HoBoM Bazuce B' = {€y, éx}, ecom €y(1,2) 5, €x(2,3)5.
4. Jluneitnoe npeobpazopanue f BexTopHOro npoctpanctea V? sagano

B HeKoTopom Gazuce B = {&), éa, €3} maTpuieil

2 1 -4
F=10-1 5
I 0 0

Haitgure o6pas sekropa (0,2, —1) u npaobpas sextopa (1, 1,1).



5. Jlnneiinstil oneparop f BekTopHoro npocrpancrea V2 sajan B Heko-
TopoM basuce B = {€), €, €3} marpuueii

-3 2 5
F= 01 -1
-4 0 6

Hokaxunre, 9o aunefinsiil onepatop f onpegensier aunelinoe npeobpaso-
BaHHe BeKTOpHOro npoctpanersa V3. Hailqure:
a) obpaz sexropa (1,2, —4)p;

6) maTpuiy Junelinoro oneparopa B Gazuce

E'p(?, 1,5], &2 (0,0, lj, ex(1,0, 2).

I11. JIuneiinpie, OunuHelHbIC U KBaJpaTHbIE (HOPMBI

1. B n-mepnoMm sekTopHoM npoctpancrse V' osaman 6azuc B = {&},
(i = 1,...,n). Jokazkure, 9yro orobpazkenne w : V. — R, Koropoe Kax-
JAOMY BEKTOPY I CTABHT B COOTBETCTBHE €T0 i-10 KOOpAHHATY B Dasuce B,

saBsercd uneiinoil dpopmoit na V.

2. B sextopuom npoctpancree V* 3anana 6unnneiinas dopuma g. Boinn-
muTe MaTpuily Guannelinoil popMbl B BRISCHHTE, ABIAETCH JIH DIIHHeliHas
dopMa BEIpOXKIEHHOI, ecn

a) g(7,7) = 3z'y! — 2192 + 2yt — 207" — 22y + 22y + 28y — 22+

+112%° + o'yt

6) g(Z.7) = z'y' — drly® + 62197 — 2yt + 3%y — 323yt + 10241

3. B sexTopHom npocrpancrse V? B nekoropou 6asuce B marpuna tu-
nuHeiinoil hopMEl g HMeeT BHJL

002 01 2) 1 01 0 0
2.0 1 0 0 -2 0 0 0 0
alG=| 0 1 0 2 =3 |: 6)G= 4 1 0 2 =5
1 0 2 0 =2 4 1.0 0 0
0050 0) -1 330 3)

3anummuTe KoopAHHATHOE Bbipaxkenue Oumnneiinoil dopumel B Gasuce B
i BRIYHCINTE 3Havenne Ouinneiinoil gopuMul Ha sekTopax ¥(2,0,—2.0,1)

u ij(1,—1,3,5,3). Haiigure panr 6mwmseiinoil (opMbi.



4. B pextoproum npocrpanctse V? zanana 6umneiinas dopma g, mar-

pHlla KoTopoil B HekoTopoM Dasuce B umeer Buj

0 2 1 4 3 —4 0 %
-1 -1 1 1 -2 1 0 3
i | [T — 1 Ei s — 2
) (64) 2 0 10 ) (9:) 7 -3 11
0 0 01 0 -2 2 0

Haiiqure koopaunars dopm Sym g u Al g.

5. BelnuimuTe MaTpHIL CIe VoMY KBaApaTHIHLIX (opum:

a) o(T) = 5(x! )2 — 6(x?)? — 4x'2? B BekTOpHOM npocTpancrse V2;
6) p(F) = 22'2? — 212 + 4223 B BexropHOM npocTpancree V3
B) () = 2(x')? — 2'2® + 2022 — 322" B npocrpancree V4

r) ¢(7) = 3(2')? +2(2?)? — (2%) — (2°)2 + 212 — 4212 + 22221 — 8a¥a®
B BEKTOPHOM NpocTpanctse Vo

6. B Bexroprom npoctpancree V' B Hekoropom Dazuce B MaTpHua KBa/l-

paTiH4uHoil hopMbl @ UMeeT BiL]

s 1 0 0
a}G=( ); 6G=| 0 -2 0

5 3
0 0 3
4 3 -1 5 0 3 0 3
3 1 2 =2 Lo -2 1
B) G = . r)G=| ?
-1 2 -1 0 0 2 -1 0
0 -2 0 -1 3 -1 0 2

SanuinTe KoopAHHaTHOe BhIpaxeHie KeaJpaTuinoil opmel B basuce B.
7. Ilponzeenure npeobpasosanie nepememlmx B HB&;LP&TH'—IHGH dopme
@(T) = T(z")* + 5(2?)* + 2(2%)* — 8z'2? + 22'2* — 62°2% 1o 3anannL
hopuyiam
2=y o+
r* =y' + 2y + 2°,
=y +y + 20
IV. EBKIHIOBBI BEKTOPHBIE TIPOCTPAHCTBA
1. B eBKIHI0BOM BEKTOPHOM NpocTpatcTse V2 B OpTOHOPMHPOBAHHOM
Bazuce B = {€1,é2} nana ksaaparnunas dopma . Henonssys oproro-
HalbHOe NpeobpazoBaine, NpHBENTe KBAAPATHYHYIO (OpPMY K KaHOHH-
4eCKOMY BHLY. YKaXKHTe HOBBII OpTOHOPMHpOBAHHLIN Oa3uc U 3anHIIATe

chopmyiel npeobpazoBanns KoopAHHAT:



2) 9(@) = (2')? - 6222 + 9(22)"
6) () = T(z')? — 24x'2?

) 9(@) = 202

r) (7)) = 6(x')? + 242 2? — (27)?

%) ¢(7) = 3(a)? = 622 + 32"

2. B eBKIHI0BOM BEKTOPHOM HpocTpaHeTse VP B OpTOHOPMUPOBAHHOM
basuce B = {&1, €2, €3} nana ksaaparndnas dopma ¢. Uenomssys opro-
roHaibHOe IpeobpasoBaiie, NIPHBEIRTe KBaJAPATHIHYIO dopMy K Kanomu-
4EeCKOMY BIJLY. YKayKHTe HOBBI OPTOHOPMHPOBAHHLI Ha3ne i 3amuimmuTe
dopmyIisl npeobpazoBanus KOOPIHHAT:

a) @(F) = 3(z")? + 3(2?)? + 7(2*)? — 62'2? — 2212 + 22723,
6) o(T) = 2z'2? + 22127 + 22723,
B) (T) = (2')? — (2%)* + dz'2? — 42?2,
r) (&) = (2')* +9(2?)* + (2°) — 62’2 + 2¢'2* — 6°2;
:L} L,D{f] — {I,J.jz + (12}2 + lﬁ{.‘t‘a}E + 2111,2 _ SI‘IEH _ 31'21'3_1
e) @¢(T) = (%) + da'a%;
#) p(T) = 6(x?)? + 3(2%)? — 8z'a?;
3) o(T) = (2')? — 2(2%)? + (2%)? + dz'2? — 82'2® — da’2™,
n) () = (2')? + (22 + (2*)* + 42'2® + 42'2? + 242727,
K) o(T) = (') + 4(2?)? + (23)? — 42 2? — 2212 + 42?23
3. B eskimngosoM BekTopHOM Hpocrpancrse V4 B opronopmuposannom
pasuce B = {&}.(i = 1,4) nana xeagparuunas copma ¢. Henonsays
OPTOrOHAJILHOE NPpeobpasoBaiie, IPHBENTE KBAAPATHUHYIO HOPMY K Ka-
HOHHYECKOMY BIJLY. YKayKuTe HOBEII oproHopMuposannelil Gazuc u samm-

e hOpMYIIBI IpeobpasoBaHHs KOOPIHHAT:
a) () = (2')? + (22)? + 3(2%)? — 22'2? + 422
6) (7) = 2(2')* — (2%)° = 3(a")? + da’a?;
B) p(7) = 2z2'2? — 62'2® — 6272 + 22724,
3.4

r) ¢(T) = rla? + 232t

(
(



V. Apdunnbie n ahpUHHO-EBKINI0BBI IPOCTPAHCTBA

- = =+  — =

adppHHHOM TPOCTPaHCTBE A%, Haiinure KoopAuHaThel Todek Fy, Es, Ej,
Ey, Es, P, M, N, K. L & penepe R, ecin

OF, = &, OF, = &, Oy = &, OE, = &, OL; = &,

OP =&, + 6+ & + 8. OM =& — & + 28, — 36,

ON =& + & + 261 — &, OK = 38 + 3¢ — & + 46, OL = —& — 665,

2. B nexoropoii adypunnoil cucreme KOOpAHHAT JaHbl KOOPAHHATEL TO-
uek 0(1,2,1), A,(0,1,0), A3(1,1,0), A3(—1,1,0). Moxkno mu Touky O
NPHHATL 32 Ha4ajl0 HOBOH CHCTeMbl KOOPAHHAT, A BEKTOPLI (ﬂl, (ﬁg,
(ﬂg — 3a HOBBle Da3sHCHBle BEKTOPLI?

3. B nexoropoil addunnoil cucreme KoopHHAT JaHL KOOPAHHATEL TO-
ek 0(1,0,0,0,0), A1(0,2,0,0,0), A2(0,0,1,0,0), As(0,0,0,-3,1),
A4(0,0,0,0,1), A5(0,0,0,0,0). Moo nu Touky ) NpHHATL 33 HAYAJIO

HOBOIl CHCTEMBLI KOOPAMHAT, a BEKTOPLI G;L (i = 1,....,5) — 3a HOBLI®
DasucHble BEKTOPLIT

4. Hammmmre cpopmynsl npeobpasosanis KOOPHHAT, ec/i JaHbl KOOp-
JMHATEL HOBOI'O HAYAJIA H HOBBIX 6a3HCHLIX BEKTOPOB OTHOCHTENLHO CTapoil

CHCTeMBL] KOOPJIHHAT:
a) 0'(0,0), €(1,1), ex(4,—1);
6) O0'(0.3,=1). €:(1,3.0). (1.1, =2), &(0.3. =1):
B) 0'(—3,-1,2.5), €v(9,—8,5,10), é»(3,2.2,2), €3(5,—8,5,8),
€v(11,-13,9,15).
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5. B nwexkoropoii adypunnoil ciucreme KoopJAHHAT JIaHb KOOPAHHATEI TO-
aex 0(0,0,0,0), Ai(1,0,0,0), A2(0,1,0,0), A3(1,0,0,0), A4(0,0,0,1).
Hanummure dopmyiinl nepexosia K HOBOH clcTeMe KOOPHHAT ¢ HadanoM Ay
H DAZNCHBIMH BEKTOPAMH € = m, For = :dl-;ﬁ , By = m £y = :41-2_4?4

6. SanumnuTe gopMyLl NpeodpazoBaHns KOOPIHHAT To4ek adpunnoro

NpoCTpalcTBa AS [IpH [nepexo/le K HOBOH cHCTeMe KOOPJAHHAT, ec/li

a) KOOPAHHATHBIE BEKTOPLI OCTAIOTCH MPEKHHMH, a HOBBIM HAYAJIOM
asigerca Touka 0'(2,0, —2,0,1);

6) HAYATIO KOOPJHHAT OCTAETCH IPESKHUM. A HOBBIE KOOPIHHATHBIE BEK-
TOPBI BLIPAZKAIOTCS YePes cTaphle CIeIVIONHM 00pazom:

— — —_ — — — —

€] + Eﬁ, ng = —é:;, E:i-' = €3, £y = —E£9, €y = €] — €5.

7. B npocrpancree A? gann nate Touex: Cy(1.0,0,2), C,(0,1,2.0),
C5(2,0,0,2), C3(0,2.1,0), Cy(2,0,0,1). Banummre hopmMyisl npeobpaso-
Bais KoopauHaT Touex abduuioro npocrpanctsa, npunas Touky Cp sa

HOBOE HAYAIO KOOPJAHHAT, & BEKTOPLL CuC" C:]C;, CnC':i Cn(j; — 33 HOBLIE

KOOPIHHATHLIE BEKTOPLL.

8. Onpejennre KOOpPHATL! HOBBIX Oa3HCHLIX BEKTOPOE Il HOBOIO Hava-

Jla KOOPJAHHAT B cTapoil cHeTeMme, eclii H3BecTHE (pOpMYIILI NpeobpasoBa-
z o

HHsI KOOPAHHAT (7' — KOOPAHHATEI B cTApoil cHeTeMe, ' — KOOPIHHATLI

B HOBOII cicTeme):

r

xlz:rl’+xf+...+;r“’+1,

(v 1
r =z —1, ' .

y =2 +2¥ + .. +a" +2,
xr =I2+]., 3 Y g ¥
a)q o 0)§ v'=2z" 4+ +..+z2" +3,
T =1 — 5,
N

(]
" =x" +n.
N

9. Bajaior 1 npeobpazoBanns appUHEHLIX KOOPAHHAT B NPOCTpAal-

creax A n AS cooTsereTBenHO CleAYIONHE cb-::rpr.nmm

. 2t =z! +1 +:r
1*1=..4:L+3.-r2—49:3+1, 5 -
— — 1.

r=r
r? = 2! — 32 + 42 + 2, 4 »
a) ¢ 6) =142
¥ =5z + T2 — 823 + 62 — 5, | - "
r'==z"4+z =1,
:3I1+4I2_I1+5I4_3 4 3 4 Bf
¥ r=x +1 +I.

\

Ecimn Ja, To HalinuTe KOOpAHHATEI HOBOI'O HAaYAla H HOBLIX KOOPRINHATHLIX

BeKTOPOB OTHOCHTE/ILHO C"I‘&]](}H CHCTeMBI KOOPAHHAT.
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10. MuoxecTso Touek npoctpancTsa A® B HekoTopoll adbunnoil cu-

cTeMe KOOPIHHAT 3a[aH0 YpaBHeHHeM
1
142 (o242 32, 1.3 _ 23
()" + (27) +§[1] +rxt—ax’ =3
Hanunmmre ypasHerne 3Toro MHOMKECTBA B HOBOI CHCTEME KOOP/HHAT, ec/IH

chopmynsl npeobpazoBanis KOOPAHHAT HMEIOT BHJ

F

o' = \%(11 + x?),
) - \%{11 — 22 + 2%,
¥ = \%{11 — 2 —22%).

11. B eekmnosom npocrpancrse E! naiigure pacerosnie Mexy cie-

AYIOHHMMH [APAMH TOYEK:

a) A(—3,6,-7,1), B(1,6,—-4,1); B) C(8,—4,2,3), D(2,1.6.5):

6) E(10,-2,6,4), F(6.2,2,0): r) K(11,3,-5,1), M(7,7,-9,5).

12. B epximjiosoM npocrpanctse E° HallJuTe paccTOsSHHE MeXIY Clie-
AVIONMMH [APAMH TOYEK:
a) A(3,—4,5,1.2), B(2,1,0,-2,0);
6) E(1,0,—T,5,2), F(4,5,—6,4,2);
B) C(7.2,-3.1,5), D(3,1,-1,3.5);
r) K(16,5,3,—2,7), M(10,5,—1,3,5).

13. B eskauosoM npoctpacTse E° H3BECTHBI KOOPAHHATLI BEpIIHH
A(1,4,2,-1.3), B(1,2,-2,3,3), C(—2,-1,1, =2, 3) rpeyronsuuka ABC.
JoKasKuTe, 4T0 TPEYTOALHHK pasHobeIpeHHbl.

14. B eskangosom npoctpanctee E! H3BecTHEI KOOPAHHATLI BeplIHH
A(4,3,2,-1), B(4,-1,5,-1),C(5, 6,6, 1) rpeyronsuuka ABC. Jokaxu-

Te, 9TO TPEYTOALHHK MPpAMOYTO/ILI LI,

12



15. B npocrpancree E!n HEKOTOPOM OPTOHOPMHPOBAHHOM pelepe
R= {ELTEZ'!EH-:IE‘I}

JaHEl KOOPIHHATE! Hoporo Hadanta O'(1,2, —3, 4) 1 HOBLIX KOOP/IHHATHLIX

BEKTOPOB
4(1 111 » 111 1]
Vg myyy) @y Ty
1111, _ 1 11 1
Wyy3) Ay

Aensiercsa 1m HoBBHI penep oproHopMHpoBaHHLIM? 3anuiuTe (hopMyibl
npeodpas’oBalis KOOPAHHAT TOYKH IPH [epexoje OT CTAporo pernepa K

HOBOMY.

V1. KBagpuku
1. B adpunnom npocrpancree AZ npuseuTe K KAHOHHYECKOMY BHJLY
ypaBHeHns cIeIyIonix KBaJpHK i onpe/le]nTe HX BH. 3anumuTe dopiy-
Jibl NpeodpasoBaiis KOOPAHHAT [PH Nepexolie K penepy, B KOTOPOM Ypab-
HEHHe KBAJPHKH HMeeT KaHOHH4YecKHil BIJ. YKaMHiTe KOOpPAHHATE HOBOIO

Ha4ala i HOBLIX KOOPJAHHATHLIX BEKTOPOB.
a) (') + 2zx'2? + dat —42® — 12 = 0);
6) drte? — (27) — 82! + 82 — 8 = );
B) (2')? = 22'2? + (2?2 + 22! = 5 = 0);
r) dz'z? — 3(2?)? + 1227 — 12 = (;
a) (') +4z'2? + 5(2%) + 22" — 227 — 2 =)
e) —(z')* 4 6z'2” + 7(2%)% + 122" 4 282 + 28 = 0;
) (x')? — 22'0? 4+ 5(2?)? — 42! + 1222 + 8 = 0;
3)(x2')? — 2xta? + (2%)% + 62! — 1022 + 25 = O);
u) (2')? + 6x'x? +5(2?)* + 62! + 222 =T =0;
k) 3(x')? + 102'2? + 3(2?)* + 22! + 142? — 53 = 0;
1) 5(x")? 4 82'2% + 5(2?) — 182! — 1822 + 9 = 0.

2. B adqpunnom npocrpancrse A% npuseante K HOPMAILHOMY BHY
ypaBHeHHs! cIe/YIONHX KBaJIPHK | ONpe/ienTe HX B Sanumute Ghopmy-
7Bl Ipeobpa3oBans KOOPAHHAT IIPH IIepexoe K pelepy, B KOTOPOM Ypas-
HeHne KBaJpHKH HMeeT HOPMAILHBI B YKaZHTe KOOPIHHATH HOBOIO

Hadajla H HOBLIX KOOPAHHATHLIX BEKTOPROBE.
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a) (1) + 6z'z? + (2?)? + 62 + 227 — 1 = ();
6) 9(z')? — 6x'x? 4+ (2?)? — 122" +42° + 3 =0;
B) 3(x')? — 2z'2® — (2?)? —4x' + 1 = 0;

r) (z')? + dz'e® + 4(2?)* — 62! — 822 + 5= 0.

3. B addunnonm npocrpancree A npupeinTe K KAHOHHYECKOMY BHJLY
YpaBHeHHs! CJIe/IyIONINX KBa/APHK H oIpeJe/nTe X B, Sanuimre GhopmMy-
bl peobpas’oBalis KOOPJARHAT IIPH Hepexoje K perepy, B KOTOPOM ypab-
HeHHe KBa/JAPHKH HMeeT KaHOHHYecKHil Bl YKauTe Koop/HHAThl HOBOT'O
HaYala 0 HOBBIX KOOPAMHATHLIX BEKTOPOB.

a) (1) = 5(z®)? + 20'2® — 22%2% + 42® + 102° — 3 = 0;
6) (1) + (2%)* + 8(2%)? — 22'2? + dz'a? — 22! — 627 + 428 + 5 = ();
B) (21)? + 42223 — 22! + 822 + 5 = 0);
N2 +2(x%)? + 2(2)? — 22'2® — 220 — 22V + 82 — 6 = 0);
2 44(x?)? +(2%) —da' e 4 22 0 —da?ad 4 22t — 42?4225 11 = 0

r) (z
2) ()2
e) 9(x")? + 5(x%)? + 9(2%)? — 122'2? — 6222 + 1227 — 3627 = ();
#x) 2(x )2+ li}(x?]?—i{;rﬂ}?+ 122 2% 4+ 82203 + 122" + 42 — 827 — 1 = 0;
3) (') + 4(2?)? + dzta® — 22723 = 0;
u) 2(x1)? + 2(2%)? + 2(2%) + 42'2? — d2la? — 42?2+
+5z' + 52 — 52% +2 =0;
k) 2(z')? + (22)? + 8(2%)? — 22'2? — 6a'e® + 42?23+
+22' + 227 +42% - 14 = 0.
4. B addunnom npoerpancree A% npuseanTe K HOPMAILHOMY BHILY
ypaBHeHH: cJIeAyIONHX KBaJAPHK I olpejennTe UX U 3anummre dopumy-
Bl npeobpasoBalis KOOPAHHAT IIPH Nepexolle K penepy, B KOTOpoM Ypab-

HEHHEe KBAJPHKH HMeeT IIGPMB..’II.:HI.:IH BH. VKaxkure KOOPAHHATEL HOBOIO

HAYAIA H HOBLIX KOOP/IMHATHLIX BEeKTOPOB.
a) 4(z')? + 6(x?)* +5(2%) + dz'a® — 82 — 423 + 3 =0);

6) xlx? + 22 + 2%2% — 42 + 223 = 0;

B) ole? 20t 42 — 627 + 2 =0

r) 2(z)? + (222 + 2(2%)? — 22'2? — 2272 + 42t — 227 = 0;

1) (24)2 — 3(2%)? — 22'2® — 6222% + 22! + 423 + 1 = 0.
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5. B epkimniosom npocrpancTee E? npHBeuTe K KAHOHHYECKOMY BIJLY
VpaBHeHH: clIeIyIoNNX KBaJApPHK H ollpe/e/nTe HX BiL 3anummnTe hopmy-
bl npeobpazoBanis KOOPAMHAT NPH Iepexojie K HOBOMY OPTOHOPMHPOBAH-
HOMY penepy, B KOTOPOM YpaBHeHHe KBAJPHKH HMeeT KaHOHHYecKHil BHJ.

VKauTe KOOpAHHATEL HOBOTO HAYalla I HOBLIX KOOPJAHHATHLIX BEKTOPOE.
a) 3(z')? + 102 2% + 3(2?)? — 221 — 142® — 13 = 0;
6) 25(x!)? — 1dz'a? + 25(2%)% + 642! — 642° — 224 = 0;
B) T(x')? + 62'2® — (27)* + 282! + 122127 + 28 = 0);
r) dz'a® + 3(2?)? + 162! + 1222 — 36 = 0;
1) 19(z")? + 62'2? + 11(2?)* + 382" + 62° + 29 = 0;
e) 5(x')? = 20'x? + 5(2?)% — 4z’ + 2007 +20 = 0;
x) (x1)? — 6x'z? + 9(2%)? + 102! + 7027 = 0;
3) 4(x!)? + dzl2? + (2?)? = 202! — 1022 +5 = 0;
u) 5(x')? —dxla? + 2(2?) + 22 + 422 - T = 0
k) (') = 6z'a? + (2?)? + 62! =222 + 1 = 0.

6. B eskangosom npoctpancTse E® npupente K KaHOHHUECKOMY BHLY
ypaBHeHHs cIeAyIoNIX KBaJApHK 1 ollpee/InTe ux Bil. SaminmTe dopmy-
JIBl peodpasoBalis KOOPAHHAT [IPH [IEPEeXo/ie K HOBOMY OPTOHOPMHpPOBali-
HOMY pelfiepy, B KOTOPOM ypaBHeHHe KBaJPUKH HMeeT KaHOoHHYecKuil Bij,

YKaxure ROOPIHHATEI HOBOID Havajla B HOBLIX KOOPIHHATHLIX BEKTOPOB.

a) (212 +5(2)? + (2*)? + 22" 2% + 62 2? + 20703 — 22! 4+ 627+ 22°% = 0);

6) 2(x1)? + (22)% + 2(2%)? — 22'2? + 22223 + 42! — 227 = 0);
B) T(11]2+E}{.r2] +5(z%)? —dz'z? — 42”2 — 62 — 2427 + 182% + 30 = 0;
r) 2(z! 22 —5(xh)? + 22ta? — 22t — A2 + 42t + 2 =0

)? +
n) 2(x)? + [ N2 +2(2%)? = 22 0? — data® + 20207+
+27! — 1022 — 227 — 1 = 0);
e) 4(z')? + (2% + 5(2*)? + dx'2? + 5022 — 102* — 70 = 0;
) (282 +5(x?)? + (%) + 22l 2? + 6t 2 + 220703 — 22t + 627+ 22 = 0;
3) (2%)? —dx! + 327 + 228 + 3 = ();

al

) (%)% — (%)% + d2'2® + d2'a? — 62! — 1227 + 18 = 0;
k) 9(xh)? + 3(2?)? — dx?2® — 242? —82® — 24 = 0;
n) 3(x®)? + 122! = 32® + 523 +2=0.
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. E i
0. B EERKJIHI0BOM NPOCTDAHCTEE ]E MpHEEIHTEe K KaHOHHYeCKOMY BHIY

VpaBHEHHA CAeIVIONNY KBaJPHE:

a) 5(xr')? — (2)? = 8z'z? — 2% —1 =)

G} [J.l}ﬂ _ {J.E}E + I{.J'j}l _ Ii.r,;}: + .t'l + J.E + .t':! + J.-I = 0.

3aueTHBId KOHTPOJIb (OMJIET) BKIIIOYAeT 2 TEOpeTHUYECKUX Bompoca (hOopMUPYIOTCS U3 MPEACTABICHHBIX
BOIMIPOCOB K 3a4eTy) ¥ 2 3a1auu ((GOPMHUPYIOTCS M3 TIEPEUHs 3aaHui, IPEICTABICHHBIX B pa3jieie 3a1aun).

Kpurtepun ouennBanus:
MakcumanbHOE KOJIMYECTBO OaIoB 3a 3aveTHoe 3amanue — 100 (50 6ayioB MaKCHMAJIBHO 32 TEOPETUUYCCKUE

BOMpPOChI, 50 0a/I0B MAKCUMAJILHO 32 33/1a4H).

I(pumepuu OUeHUBAHUA 00HO020 meopemu4ecKozo eonpoca.

Kputepuu onieHuBaHMUs TEOPETHUECKOTO BOIIpOca bayuel
W3noxxkeHHBbI Marepuan (GakTHYECKH BEpPEH, HAIMYHME TIIyOOKHX HWCUEPIBIBAIONINX 3HAHHM;
MpaBIIIBHBIC, YBEPEHHBIC NCHCTBUS 10 MPUMEHEHHIO MTOTyYeHHBIX 3HAHWH Ha MPaKTUKE, TPAMOTHOE U 21-25

JIOTUYECKH CTPOMHOE U3JI0KEHUE MaTEpHalla IpHU OTBETE
Haynnune TBEpABIX M JOCTATOYHO MOJHBIX 3HAHUH, TPABWIbHBIE AEHCTBUS IO TPUMEHEHUIO 3HAHUI Ha

MpaKTUKE, YETKOE M3JIOKEHUE MaTepuaia, JOIMYCKAIOTCS OTICIbHBIC JIOTHYSCKUEC U CTUIHMCTHUECKHE 17-20
MOTPENTHOCTH, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB HA JOMOJIHUTEIBHBIC M HABOJSIINE BOITPOCHI
HernonHbIi 0TBET HA BOMPOCHI; 3aTPYAHSACTCS OTBETUTh HA JOMOJIHUTEIBHBIC BOMPOCHI 1-16
OTBET HE CBs3aH C BONPOCAMH, HAJIMYKME TPyObIX OMIMOOK B OTBETE, HEMOHUMAHHE CYITHOCTH
U3J1araeMoro BOIPOCA, HEyMEHHE TMPUMEHSATh 3HAHWs Ha TPAKTHKE, HEYBEPEHHOCTh M HETOYHOCTH 0
OTBETOB Ha JIOTIOJHUTENILHBIC ¥ HABOJISIIHE BOMPOCHI

Maxkcumanvrvlil Oan 3a Oomeem Ha Meopemuieckuti 0Npoc 25

Kpumepuu oyenueanus 00nou 3a0auu.

Kpurtepuu orneHuBaHus 3a71a4 Basisl
3amaya BBINOJIHEHA B IOJHOM OOBbEME, B MPEIACTABICHHOM pEIICHHH OOOCHOBAHHO IIOJIYYCHBI
MpaBUJIbHBIC OTBETHI, MMPOBEJCH aHAIM3, JaHa IPaMOTHAs WHTEPIPETAIUs MOIYYCHHBIX PE3YJIbTATOB, 21-25

CACJIaHbI BBIBOIbI

33,[[3‘{8, BBIIIOJITHCHA B ITOJTHOM O6BGM6, HO IPpHU aHAJIM3C W UHTCPIIPETAUU IMOJTYUCHHBIX PE3YyJIbTATOB

JIOTTYIIEHbI HE3HAYUTEIIbHBIC OIIMOKU, BBIBOJIBI — JJOCTATOYHO 00OCHOBAHBI, HO HETIOJIHBI 17-20

3amaya BBHITNIOJIHEHA HE B MOJIHOM O00beME, NPU aHAJIM3¢ U MHTEPIPETAIMU MOIYYCHHBIX PE3yJIbTaTOB 1-16

JIOTTYIIICHbI ONTUOKHU, BBIBOJIbl — HO HETIOJHBIC WJIH OTCYTCTBYIOT

3a/aya BRITIOJTHEHA MTOJHOCTHI0 HEBEPHO WM OTCYTCTBYET PEIICHHE 0
Maxcumanvhwiil 6a1n 3a pewieHue 3a0a4u 25

UrtoroBast omenka Gopmupyercs U3 CyMMbl HAaOpaHHBIX Oa/uIOB 3a BBIMIOJHEHHUE 3a4€THOTO 3aJaHus
(2 TeopeTrueckux Bompoca u 2 3a/iaur) ¥ COOTBETCTBYET IIKAJIE:

50-100 6anoB — 3a4TeHO

0-49 6annoB — He 3a4TEHO

[TpoBepounbie pabOTHI

[IpoBepounas pabota |.BexropHble npocTpaHcTBa.
OnuH U3 TeoOpeTHUECKNX BOMPOCOB pasnena | u ogHa 3amava pazgeny |.
ITpoBepounas pabdota Il. JIuneitHsle 0TOOpakeHUs ¥ TMHEHHBIE ONEPATOPHI
OnuH U3 TEOPETHYECKUX BOMPOCOB pazjaena | u ogna 3amaya pazaeny Il.
ITpoBepounas pabota lll. JIuneitnbie, OunuHeHbIC U KBaipaTHBIE (POPMBI
OnuH U3 TeOpeTHYECKUX BOMPOCOB pasnena I u ogHa 3amava pazaeny 111
ITpoBepounas pabota V. EBKINI0BE BEKTOPHBIE POCTPAHCTBA

16




OnuH U3 TeOpeTUYECKUX BOMPOCcoB pasnena | u ogHa 3amaqa pazaeny [V.
[TpoBepounas padora V. Adpdunusie n ahhbUHHO-CBKINIOBBI MPOCTPAHCTBA

OnuH U3 TeOpeTHUECKUX BOMPOCOB pasaena [ u ogna 3amaya pazaeny V.
[TpoBepounas padora VI. KBaapuku

OnuH U3 TeOpeTHUEeCKUX BOMPOCoB pasnena [ u ogua 3anaya pazaeny VI.

[TpoBepounas pabota | (MakcumansHo 10 6am1oB)
[TpoBepounas padota Il (makcumansHO 10 6asioB)
[TpoBepounas pabdota lll(makcumansao 10 6amioB)
[TpoBepounas padora IV (makcumansrao 10 6amoB)
[TpoBepounas pabota V (MakcumanbHo 10 6amioB)
[TpoBepounas padora VI (makcumansrao 10 6ammoB)

Kputepuu onieHKH poBepOUHBIX padoT.
8-10 OamioB — OOy4aroUIUiics CaMOCTOSATENIbHO M MPABHIIBHO BBIMOJHWI — IPOBEPOUHYIO paboTy,

YBEPCHHO, JIOTUYHO, IMOCICAOBATCIBHO MW ApryMmMmCeHTHPOBAHO H3Jlarall CBOC PCHICHUC, HCIIOJIb3YyA
HpO(beCCI/IOHaHBHLIG TIOHATHUA, ITPABUJIIBHO UHTCPIPETUPOBATI ITOJIYUCHHBIC 3HAUCHU A,

5-7 GannoB — 00ydYarOIIUKCA CAMOCTOSTEILHO M B OCHOBHOM IPAaBHJIBHO BBIMIOJIHUJ MPOBEPOUYHYIO
paboTy, yBepeHHO, JIOTHYHO, TOCIEA0BATEIHHO U apIYMEHTHPOBAHO M3JIarajl CBOe pelieHe, He BCe MOKa3aTenu
HUHTEPIPETHPOBAI BEPHO;

3-4 GamioB — 00y4aroIMICs HE MOJHOCTBIO BBINOJIHWII IIPOBEPOUHYI0 padoTy, JOMYCTHII OLIMOKHU B
MHTEpIpeTaluy NOJTY4EeHHBIX ITOKa3aTelel;

0-2 6aymoB — nmpoBepoyHas paboTa HE BBITIOJIHECHA.

Konnoksuym (40 6annoB)
Bormpocs! k KOJIIIIOKBUYMY
|.BexTOpHBIE TPOCTpAaHCTBA
[ToHsITHE BEKTOPHOTO MIPOCTPAHCTBA
KoHeuHnoMepHbIE BEKTOPHBIE IPOCTPaHCTBA
WNunexcupie 0603Hauenus. [IpaBuna cymmupoBanus
dopmyiel TpeoOpa3oBaHus KOOPIAMHAT BEKTOpa MPH 3aMeHe Oazuca
[ToanpocTpaHcTBa BEKTOPHOTO MPOCTPAHCTBA
I1. JIuneitHbie 0TOOpakeHUs U TMHEHHBIE ONEPaTOPhI
6. JluneliHbIe 0TOOpAKEHHS
7. JluHeliHbIE ONEpaTOPHI
8. JluneliHble MpeoOpa3oBaHMs BEKTOPHOTO MpocTpaHcTBa. [lomHas nuHeHas rpymma
I11. JIuneiinbie, OunMHeRHbIE U KBapaTHbIE (POPMBI
9. Jluneiinbie GOpPMBI
10. bununeiinbie GOpPMbI
11. KBagpaTuunsie popmbl. 3aaua MPUBEACHUS KBAAPATUUHON (GOPMBI K KAHOHUYECKOMY BUAY
12. Meton BblJIeNIeHUS TTOJHBIX KBAJApaTOB
IV. EBKIIMTOBBI BEKTOPHBIEC TPOCTPAHCTBA
13. BekTopHbIe IPOCTPAHCTBA CO CKATSIPHBIM MTPOU3BEACHUEM
14. EBkIMI0BBI BEKTOPHBIC TPOCTPAHCTBA
15. CummeTpuueckue TMHEHHbIE OnepaTopsl
16. [MpuBenenne KBagpaTHIHON (HOPMBI K KAHOHUIECKOMY BHY C IIOMOIIIBIO OPTOTOHAIHHOTO
npeoOpa3oBaHUs
V. Abdunnbie u ahPpUHHO-EBKINI0BBI IPOCTPAHCTBA
17. Ilousatue adpdunnoro u apPpuHHO-EBKINIOBA IPOCTPAHCTBA
18. ®opmynel npeodpazoBanus ahUHHBIX KOOPAWHAT MPU 3aMEHE perepa
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V1. KBanpuku
19. IlonsTue kBagpuku. 3agada NpUBEJCHHA YPaBHEHNA KBaJPHIH K KAHOHITICCKOMY BHAY
20. Knaccudukamust kBagpuk B B u E®

Kpurepuu onenku.

35-40 6amtoB JlaHbl McuepIbIBaONINE U 00OCHOBAHHBIE OTBETHI HA BCE TOCTaBJIEHHBIC BOIIPOCHI, IIPH OTBETAX
BBIJICIISUIOCH TJIABHOE, Pa3BEPHYTHIH OTBET 0€3 MPUHIUIHAAIBHBIX OIMMOOK; JIOTHYECKH BBICTPOCHHOE
coziep’KaHKe OTBETA; MBICIM U3/1arajuch B JIOTMYECKON IOCIIE0BATEILHOCTH; IOKA3aHO YMEHUE
CaMOCTOSTEIILHO aHAIN3UPOBATh (aKThI, COOBITHS, IBJICHUS, MPOIECCH B UX B3aUMOCBS3H U THAICKTHYECKOM
Pa3BUTHM; TOJTHOE 3HAHHME TEPMHUHOJIOTHH 110 JaHHOU TeMe; YeTKOE BbIICJICHHE TNPUYUHHO-CIEICTBEHHBIX
CBsI3€ei MEX/1y OCHOBHBIMHU KaTErOPUsIMH; YMEHHE OTBETUTH Ha BOIPOC O€3 MCIOIb30BaHUs HHUBHIYAILHOTO
MUCHbMEHHOTO KOHCIIEKTa; MCIIOJIb30BaHHUE MTPE3CHTAI[MOHHBIX MaTepHaIOB

30-34 6amutoB JlaHbl MOJTHBIE, JOCTATOYHO OOOCHOBAHHBIE OTBETHI HA IOCTABJICHHBIE BOIPOCHI; IIPH OTBETAaX HE
BCET/Ia BBIACISUIOCH TJIABHOE, OTACTBHBIC ITOJIOKEHHS HEOCTATOUYHO YBS3bIBAIUCH C TPEOOBAHMSMHU
IPOrpaMMBbI, OTBETH B OCHOBHOM OBUIN KPAaTKHUMH, HO HE BCETJ]a YETKUMH; IPAKTHYECKH TIOJTHOE 3HAHNE
TEPMUHOJIOTHH JJAHHOM TEMBI; HCIIOJIb30BAaHHE MTPE3CHTAIIMOHHBIX MaTEPHAIOB

25-29 GamnoB /laHbl B OCHOBHOM TPaBHJIbHBIE OTBETHI HA BCE MIOCTABIEHHBIE BOIPOCHI, HO 0€3 JOKHOM
rITyOUHBI 1 000CHOBAHMS, HA YTOYHSIOIINE BOMIPOCH IaHBl TIPAaBUJIBHBIE OTBETHI; IPH OTBETAX HE BBIACISIIOCH
IJIaBHOE; OTBETHl  OBUIM MHOTOCJIOBHBIMH, HEYETKUMHU U 0€3 JOJHKHOM JIOTHYECKOH  IOCIeJ0BAaTEeIbHOCTH; Ha
OT/ENbHBIC IOTIOJTHUTENILHBIEC BOIIPOCHI HE  JITAHBI TIOJIOKHUTEIBHBIE OTBETHI

20 — 24 6annoB HenomnHblil 0TBET HA BOIPOC; HEMOJIHOE 3HAHHE TEPMUHOJIOTUHN; HAIMYUE HEKOTOPBIX
CYIIECTBEHHBIX OIIMOOK B M3JI0)KEHUH OCHOBHBIX (DAKTOB, TEOPHil; HEYMEHHUE MPOBECTH JIOTHUECKUE
napaJuleiy, BHIBOJIbI; HEYMEHHE BBIACIUTH IPHYMHBI U CICICTBUS Ba)KHEUIINX KaTETOPHA; HECTIOCOOHOCTh
OTBETHUTH 0€3 MOMOIIM MUCHMEHHOTO KOHCIIEKTa; 3HaHHE OCHOBHOM JINTEPATYpbl, PEKOMEHJIO0BAaHHOHN K
CEeMUHapYy.

0 — 20 6amtoB CTy#eHT 3aTpyIHSETCS IPU OTBETE HA BOTIPOCHI, PabdOTa MPOBOAMTCS C OTIOPOM HA
IIpero/iaBaTessi; OTCYTCTBHE MPSIMOTO OTBETA Ha IMOCTABJICHHBIM BONpoc 100 OTBET, COAEPIKAIINNA
0eccUCTeMHYI0, MUHUMAIbHYIO HH(OpPMAIHIO; OTCYTCTBHE JIOTHYECKUX CBSA3EH B OTBETE; OTCYTCTBUE 3HAHUS
TEPMUHOJIOTHH 10 TEME CEMHHApA.

3 Meronuyeckue MarepHalibl, ONpPEeNaiole Ipoueaypbl OLEHUBAaHUS 3HAHUM, YMEHUMN, HaBBIKOB U (MJIN)
OIBITA AEATEIbHOCTH, XapaKTEPU3YIOIINX 3Tabl JOPMUPOBAHUS KOMITETEHLIUH

[Tpoueaypsl OLIEHUBAHUS BKJIIOYAIOT B ¢€0s TEKYLIUI KOHTPOJIb ¥ IPOMEKYTOUHYIO aTTECTALIUIO.

Texymuii KOHTPOJb  YCIEBAaEMOCTHM IPOBOJUTCS C HCIOJIb30BAHHMEM OLIEHOYHBIX CPEJICTB,
MPEJICTAaBICHHBIX B M. 2 JIaHHOTO MpPWJIOKEHUs. Pe3ynbTaTbl TEKYIIEro KOHTPOJSl JOBOJISTCS 1O CBEACHUS
oOyuJaroluxcst 10 MPOMEXyTOYHOH aTTecTaluy.

[TpomesxyTouHas arTecTanus IpoBOAUTCA B opMe 3aueTa.

3aueT NpOBOJUTCS 110 PACIMCAaHUIO IPOMEKYTOYHON aTTECTAllMU B YCTHOM Buje. KonnuecTBo Bonpocos
B 3aueTHOM 3ajgaHuu (Omiere) — 4 (2 Teopernyeckux Bompoca M 2 3anaun). OObsBICHHE PE3yJIbTATOB
IIPOU3BOJIUTCS B JE€Hb 3aueTa. Pe3ynbTaTbl aTTeCTallMM 3aHOCATCS B BEAOMOCTb M 3aYETHYIO KHUXKKY
oOydarorierocs.

OOyyaronuecs, He MPOLIEAIINE MPOMEXKYTOUHYIO aTTeCTalui0 MO TpaduKy MTPOMEKYTOUHON
aTTecTalluy, 10JKHBI JMKBUIUPOBATH 33J0JDKEHHOCTh B YCTAHOBJICHHOM MOPS/IKE.
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[Tpunoxenue 2
METOJUYECKHUE YKA3AHIA 110 OCBOEHUIO JUCHUITIJIMHBI

VY4eOHBIM IIJIaHOM IIPElyCMOTPEHBI CIEAYIOIINE BU/IbI 3aHATUI:

— JIeKLHUU;

— IPAKTUYECKUE 3aHATHU.

B xoz€e IEeKIIMOHHBIX 3aHATHI pacCMaTPUBAIOTCS OCHOBHBIC ITOHATHS U TEOPETUYECKHUE BOIIPOCHI.

B xoze npakTHYeCKUX 3aHATHI pa3BUBAIOTCS YMEHUS PEIIATh 3aJauH.

[Tpy TOATOTOBKE K MPAKTUYECKUM 3aHSATHUSAM KaXKIbIH 00yJaroIuiics JOKEeH:

— H3Y4YUTh PEKOMEH/IOBaHHYIO YUeOHYIO JINTepaTypy;

— U3YYUTb KOHCIEKTHI JICKIUN;

— TIOATOTOBUTH OTBETHI HA BOIPOCHI I10 U3y4aEMOU TEME.

Yray6iieHHOe M3y4YeHHE BONPOCOB JICKIIMOHHBIX 3aHSATHH, a TaKKe BOIPOCOB, HE PAaCCMOTPEHHBIX Ha
JEKUUAX U MPAKTHUECKUX 3aHATUSAX, JOJDKHBI ObITh U3Y4€HbI 00yUYarOIIUMUCS B X0/1€ CAMOCTOSITEIbHOM pabOTHI.
KoHTponb caMoCTOSATENBHONH pPA0OTBI OOYYAIOLIMXCS OCYILECTBISIETCS B XOJA€ 3aHATHI IOCPEACTBOM
BBINOJIHEHU 33/1a4. B Xxo/1e caMmocTosTenbHON paboThl KaXKAblil 00ydaromuiicst 00s13aH MPOYUTAaTh OCHOBHYIO U
II0 BO3MOYKHOCTH JOIOJHUTEIIBHYIO JINTEpaTypy MO H3y4aeMOW TeMe, JONOJHUTHh KOHCHIEKTbI JIEKIUH
HEJOCTAIOUIMM MaTepuajioM, BBIIMCKAMHM U3 PEKOMEHJIOBAaHHBIX IIEPBOMCTOYHUKOB. BBINEIUTh HENOHATHBIE
TEPMUHBI, HANTU X 3HAYECHUE B JIUTEpATypeE.

JUi1 MOATOTOBKM K 3aHATHSIM, TEKYIIEMY KOHTPOJIIO W NPOMEXKYTOUYHOH aTTecTaluu oOydarolmuecs
MOTYT BOCITOJIb30BAThCS AIIEKTPOHHO-OUOINOTEYHBIMHA CUCTEMaMH.
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