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MHMWHOBPHAYKHN POCCHUUA

DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
o0pa3oBaTeNIbHOE YIpEeXKICHHE BHICIIEro 00pa30BaHus

«Yensbunckuii rocynapcrsenusiid yausepeute» (PI'BOY BO «Uenl'Vy)

(DOHZ[ OLCHOYHBIX CPEACTB AJIA HpOMe)KyTO‘{HOﬁ aTreécraluy 1o JUCHUILINHC «reOMeTpI/Iﬂ» 110 HaIpaBJICHUIO

noarotoBku 02.03.02 «dynnaMenTanbpHast HHOOPMATHKA U HHPOPMAIOHHBIE TEXHOJIOTUI» HAIIPABICHHOCTH cTp. 4
«[IpuknazHOE IPOrpaMMUPOBAHUE U CUCTEMBI UCKYCCTBEHHOr0 uHTemiekTa» ®I'bOY BO «Henl'V»
2. Ilepeuennb popMupyeMbIX KOMIIETEHIIHI
WN3ydenne mucuuninuHel «['eomMeTpus» HampaBlieHO Ha (QOpMHpOBAaHUE  KOMIICTEHITHHA,

npuBenEHHbIX B Tabmuie 1.

Tabnuua 1. PesynbraTel 00yueHHs M0 TUCIUTUIMHE

MATEMATHYCCKUX U
(VJIM) €CTECTBEHHBIX
HayK, U
MCIIOJIh30BaTh MX B
mpodeccrnoHanbHOM
e TeTbHOCTH

(opMynupyeMble B paMKax
MaTeMaTUYeCKUX U (MJIH)
€CTECTBCHHBIX HAyK

OIIK-1.3. ImeeT HaBbIKK
MCTIOJTb30BaHUsI OCHOBHBIX
MOHATHI, TEOPEM, 3aKOHOB
MaTEMaTUKH U (1K)
€CTECTBEHHBIX HayK JJISl PeLICHUS
Banad npodeccuoHaAIbHON

JEATCIIBHOCTH

Kongpl c
oJlep>KaHue
KOMIICTCHIINY s1eP 9 [Tepeuens mIaHUpPyEMBIX
COTTIACHO KOMITETSHITHIA NHaukaTopbl TOCTHKEHUS
pe3yNbTaToOB 00yUYEHUS IO
®rocC cornacHo ®I'OC | xomnerenuuu cornacHo OITOIT HCLHTUTHHE
OIIK-1 (Crmocoben OIIK-1.1. O6namaer 6a30BbIMU  [3HATE:
[PUMEHSI T 3HAHUSAMU, TOTyYEHHBIMU B ® OCHOBHBIC TIOHSATHS,
(yHIaMeHTallbHbIE |001aCTU MATEMATUUECKUX U (MIIH) |  pe3ysIbTaThl U METOMbI
3HAHUA, €CTECTBEHHBIX HAYK AHATUTUYECKON TEOMETPHH,
[OJy4CHHBIE B OIIK-1.2. leMmoHCcTpHpYyeT 00J1aCTh WX TIPUMCHCHHUSI.
o0nactu YMEHHMsI pelIaTh TUMIOBBIC 33a]]a4l, |YMETh:

® PpC€lIaTh CTAaHAAPTHLIC 3a1a4n

M0 AHAJIUTUYECKON T€OMETPUU
Y CBOAMUTH HOBBIE 33/1a4 K
CTaH/IapTHBIM.

Brnanets:

® METOJaMHU pelIeHUus
F€OMETPUUYECKHX 3a/1a4 B
npodecCHOHATbHON
JeATEIbHOCTH.
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cTp. 5

3. ConepxaHue OlEHOYHBIX CPEICTB MO AUCIHUNIHHE

3.1.Buabl O1IeHOYHBIX CPeICTB

Ta6mmia 2. Busbl OIEeHOYHBIX CPEJICTB

HanmeHnoBanue
Kox xommerenumu / HaumenoBanue
KoHnTponupyembie TeMbl OLIEHOYHOT'O CPE/ICTBA HA|
Ne /i TUTAHUPYEMBIE OIICHOYHOT'O CPEJICTBA .
/ paznemnsl MIPOMEKYTOUHON
pe3yabTaThl 00yUeHUS IUTSL TEKYIIETO KOHTPOJIS
aTTecTaluu
OI1K-1 KoHTposibHas paboTa,
1 BekTopHas anredpa . Bormpocs! k 3K3aMeHy
3HaTh: TEOPETUYECKUN Cpe3.
® OCHOBHBIC ITOHSATHS,
9 Pe3yJIbTaThl M MeTobl | 1PAMAst IMHKS Ha KonTponbHas PaGOTa, Bonpoch! K sK3aMeHy
AHATMTHUECKOM MIOCKOCTH TEOPETUICCKHIA Cpe3.
reoMeTpHH, 00J1aCTh - " 5
JIOCKOCTh U TipsiMasi B [KoHTpombHas pabora,
3 UX IIPUMCHCHUL. P P P Bormpocsl k 3k3aMeHy
VMeTh: MPOCTPAHCTBE TEOPETUICCKHIA Cpe3.
® pemiarh CTaHAapTHBIC
p Aap [IpeoOpazoBanue KonTponpsHas pabora,
4 3aJ1a4M 110 d Borpockl kK 9K3aMeHy
. KOOpAWHAT TEOPETUICCKHIA Cpe3.
AHATUTUYECKON
5 TCOMETPUH 1 CBOAUTE K pypLie BTOPOro KonTponbHas pabora, BOLOOCH K SK3aMCH
HOBBIC 3a/la1 K nopsiaKa TEOPETUYECKHH Cpe3. P Y
CTaHIApPTHBIM.
Brnaners:
® METOJaMU peIICHUs
reOMETPUUYECKUX [ToBepxHocTH BToporo [KoHTpomnbHas pabora,
6 . Bormpocs! k 3K3aMeHy
3a/a4 B nopsiiKa TEOPETUICCKHIA Cpe3.
npodecCuoHAITBHON
JesITeTbHOCTH.

Tunossle 3agaHus, KPUTEPUM M II0KA3aTe€Id OLEHUBAHHUA B paMKax TEKYLIETO KOHTPOJIA
IpeJCTaBICHbI B paboueil nmporpamme AUCHUIIMHBL (MOYds). [ToTHBIE KOMIUIEKTHI OLIEHOYHBIX CPE/ICTB
U KOHTPOJIbHO-U3MEPHUTENBHBIX MaTEpPHAIIOB XpaHATCA Ha Kadepe.

3.2.Conep:xaHue OLIEHOYHBIX CPEACTB

[IpomexxyTouHas aTTecTaius IPOBOIUTCS B BUJIE SK3aMEHA.

DK3aMEHAIIMOHHBIA OUJIeT 3a 1 CeMecTp COIEPKUT 2 TEOPETUUYECKHX BOMPOCA W 3 MPAKTHUYECKUX
3aJ1aHus.

Teopernueckne BOnpocs! K dK3aMeHy 3a 1 cemecTp

1.
BEKTOPOB.
2.
BEKTOpax.
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Addunnas cuctema KOOpAWHAT Ha IJIOCKOCTHU U B MpocTpaHcTBe. KoopanHaThl TOUKH.
Koopaunatsl BekTopa. IlpsimMoyronbHas cucreMa KOOpPAMHAaT Ha IUIOCKOCTH M B
MIPOCTPAHCTBE.

[TonspHas cucreMa KOOpAMHAT Ha IUNIOCKOCTH. CBS3b € IPSIMOYTOJIbHOM.

Hununnpuueckasi, cdepudeckass CUCTEMbl KOOpAMHAaT B mpocTtpaHcTBe. CBsi3p ¢
MIPSIMOYTOJIBHOM.

JIunetinass koMOMHAIMS BEKTOPOB. JINHEHHO 3aBUCUMBIC, HE3aBUCUMBIEC BEKTOPHI.

CBolicTBa JINHEHHO 3aBUCUMBIX M HE3aBUCUMBIX CHUCTEM BEKTOPOB.

['eomeTprueckne CBOMCTBA JIMHEHHO 3aBUCHUMBIX CHCTEM BEKTOPOB, COCTOSIIMX U3 OJIHOIO,
IBYX, TPEX BEKTOPOB. JINHEHHAs 3aBUCUMOCTD YETBIPEX BEKTOPOB.

bazuc. ba3uchl Ha mpsMoM, MIIOCKOCTH, B MpocTpaHcTBe. KoopnuHatel BekTOopa B Oasuce.
CrnosxeHue BEKTOPOB M YMHOKEHUE BEKTOPA HA YUCJIO B KOOpAMHATAX.

Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHUHU.

Omnpenenenne CKaasipHOrO IPOU3BEIEHUS BEKTOPOB.

JnuHa BekTopa. PacctosiHue Mex1y AByMs TOUKaMHU. YTOJI MEXIY BEKTOPaMHU.

BekTopHas opToroHaibHas NPOEKLHsS M CKalspHas MPOEKLIMs BeKTopa Ha och. CBolicTBa
CKQJISIPHOM MPOEKIIUH.

JIoKa3aTenbCTBO CBOMCTB CKaJsIPHOIO IpOM3BEIEHUsA. TeopeMa O 3alHUCH  CKAISIPHOTO
MIPOU3BE/ICHUS B KOOPAUHATAX.

IIpaBas Tpoiika BEKTOPOB: OIIPEAEICHUE U IPUMEPBL.

OnpeneneHre W CBOWCTBA BEKTOPHOTO TMPOM3BEICHHS BEKTOpPoB. Teopema o 3amucu
BEKTOPHOI'O ITPOU3BENIEHNUS B KOOPAMHATAX.

OnpeneneHre W CBOMCTBAa CMEIIAHHOTO TMPOM3BEACHUA BEKTOpOB. Teopema o 3amucu
CMEIIAHHOTO MPOU3BEAEHHS BEKTOPOB Y€pPE3 KOOPAUHATHI COMHOKUTEIEH.

Hanpasnstonye KOCUHYCHI.

Oouiee noHaTue 06 ypaBHEHHIX. ANTreOpandeckue JTUHUH U TTOBEPXHOCTH.

Hanpasnsitomuii  Bektop. Bektop Hopmanu. [lapameTrpudeckoe ypaBHEHHE TMpsAMOM Ha
IIJIOCKOCTH.

Kanonunueckoe ypaBHEHHE NPSIMOM Ha IJIOCKOCTH.

OOuiee ypaBHEeHHE IPSIMOM Ha MIIOCKOCTH. I 'eOMeTprUYecKuii CMBICI KO3 PHUIIMEHTOB.
Kputepuii koqmmHeapHOCTH BEKTOpA U MPSAMOI.

PaccrosiHMe OT TOYKM 10 IPSIMOM HA INIOCKOCTH.

B3anMHOe pacnionoxeHne npsMbIX Ha IUIOCKOCTH.

TeopeMa 0 MOIYIUIOCKOCTSX.

[TapameTrpuueckoe ypaBHEHHE INIOCKOCTH.

OOmiee ypaBHEHHE IUIOCKOCTH. [ eoMeTpuueckuid cMbIch Ko3((UIMEHTOB B 0O0IIeM
YPaBHEHUH IJIOCKOCTH.

B3anmHoe pacnosiokeHue MI0CKOCTEMH.

PaccTosiHMe OT TOUKH 10 MJIOCKOCTH.

[TapameTpuyeckue ypaBHEHHS IPSIMON B IPOCTPAHCTRBE.

Kanonudeckoe ypaBHeHUE IPSIMOI B IPOCTPAHCTBE.

[Ipsmas kak TUHUS IEPECEUEHUE IBYX MIIOCKOCTEH.

Kanonuueckoe ypaBHEeHUE IPSIMOI B IPOCTPAHCTBE.

B3anmHoe pacnosnokeHue npsMon U MIOCKOCTH.

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.

PaccTosiHue oT TOUKH 10 MPSAMOM B TPOCTPAHCTBE.

PaccrosiHre Mexay CKpeIMBAOIUMHUCS MPSIMBIMHU.

© OI'BOY BO «Uenl'V»




MMHOBPHAVYKHN POCCHUHA

\’)} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE
00pa3oBaTenbHOE YUPESIKICHIE BBICIIEro 00pa3oBaHus

«Yensbunckuii rocynapcrsenusiid yausepeute» (PI'BOY BO «Uenl'Vy)

q)OHZ[ OLCHOYHBIX CPEACTB AJIA HpOMe)KyTO‘{HOﬁ aTreécraluy 1o JUCHUILINHC «reOMeTpI/Iﬂ» 110 HaIpaBJICHUIO

noarotoBku 02.03.02 «dynnaMenTanbpHast HHOOPMATHKA U HHPOPMAIOHHBIE TEXHOJIOTUI» HAIIPABICHHOCTH cTp. 7

«[IpuknazHOE IPOrpaMMUPOBAHUE U CUCTEMBI UCKYCCTBEHHOr0 uHTemiekTa» ®I'bOY BO «Henl'V»

40.
41.

42.

43.
44,
45.
46.
47.
48.

Omnpenenenusi, (HOPMYJIUPOBKH CBOWCTB, MPEMIOKCHUH, TEOPEM M TIOJHBIC JOKA3aTelbCTBA

[Tepexon ot ogHOM ad(UHHON CUCTEMBI KOOPAMHAT K APYTOH C TEM K€ HAYAJIOM.

Ilepexox oT oxHolt apPUHHON cHUCTEMBI KOOpPAMHAT K JPYrol ¢ H3MEHEHHEM Haydaia

KOOPJIMHAT.

Ilepexox OT OHHOM IPSMOYIOJIBHOM CHUCTEMBI KOOPAMHAT HAa IUIOCKOCTH K JApYyrou

MPSIMOYTOJIBHON CHUCTEME KOOpMHAT.

Onpenenenne KpuBoil BTOporo nopsjaka. KoppekTHocTs onpeneneHus.

Onpenenenune snunca. KanoHndeckoe ypaBHEHHE 3JUIUTICA.

JlupekTopranbHOE CBOMCTBO Auiuica. ONTHYECKOE CBOMCTBO AJIUIICA.
Onpenenenue runep6oisl. KaHoHnueckoe ypaBHEHHE THIIEPOOJIBL.
JIupeKTopHagIbHOE CBOMCTBO TUMepO0sbl. ONTHYECKOE CBOMCTBO TUIEPOOIIBI.

Omnpenenenue mapadosbl. Kanonmdeckoe ypaBHeHHE mapabosibl. ONTHYECKOE CBOMCTBO

napaboIbl.

npuBeneHsl B cucteme LMS Moodle (moodle.uio.csu.ru).

basa npaktuyeckux 3ananuii 3a 1 cemectp

Ne .
i dopmyJIHpOBKa BOIpOCa [IpaBuibHBIN OTBET
B nonsipHOi#t cucteme koopauHat qaHbl Touku A (8, -271/3) (1, -27/3)
1. .
u B (6, n/3). Haitnute KoopauHAaThI cepearHbI 0Tpe3ka AB.
5 Haiitu qimuay cymmBl BeKTOpoB a u b, eciu [a]=3, |b[=4 u V37
yroi Mexzay a u b pasen /3.
3 Haittu amuny BekTopa a-2b, ecnu |aj=1, |b[=2 u yroa J21
Mexay a u b paBen 27/3.
Haiitu BeKTOp, SIBISIONIMICSA OPTOrOHAIBLHON POEKIIHEH (-4, -4, -2)
4. BekTopa a=(-10, 2, -2) Ha nPsAMYIO C HAIPaBISIOIIUM
BekTOopoM €=(2, 2, 1).
5 Haiinute 00beM nmupaMupl ¢ BepunHamu B Toukax: O (-1, 2/3
' -1,-1), A(1,0,0),B (0, 1, 0), C (0,0, 1).
Hamnumuire ypaBHEHHE TUIOCKOCTH, TTPOXOASAIICH uepe3 X-y+2z=0
6 IICHTP CHCTEMbI KOOPIUHAT M COEPIKAIIECH MPSIMYFO
' x-1_y-1_z
2 0o -1
7 Hanst Touxkn O (0,0,0),A(1,1,1),B(0,1,0)u C (0,0, 1
' 2). Haiinure paccrostaure mexxay npsmeivu OC u AB.
8. BbIACHUTB B3aMMHOE PACIIOJIOKEHUE ABYX IIIOCKOCTEN [TapamienbHbI
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X=1+u X=1+Uu+vV
y=1+2u+v u <y y=-1+4u
z=1+3u-v Z=2+U+b5v

Haiinute 06bem mapasuienenumneaa, IOCTPOSHHOTO Ha 46
BekTopax 3a-4b+4c, 5a+6b-2¢ u 3a+3b-2c, rae BekTOpHI 4,
b 1 C monmapHo OpTOrOHANBHBI U HIMEIOT SAMHUYHYIO
JUIMHY.

Haiingure kocuHyC yriia Mexay npsMbiMu X+2Yy-+3=0 u - 1/ \/g

10. 3X+4y+1=0.

Hatitu yron mexny mockoctssmu X+2y-z-1=0 u 3X-5y- /2

11. 72=0.

Haiitu paccrosaue ot Touku M (1, 1, 1) 1o miockoctu 1

12. 2X-2y+z-4=0.

Haiinure npoeknuto Touku A (2, -1, 3) Ha mI0CKOCTh 3X- (-1,3,3)
13. _
4y+15=0.

CocTaBUTh YpaBHEHUE 3JUTUIICA, €CITU (POKYCAMHU SBIISIOTCS x> y2 L

— =
14. 3 3
toukd (1, 0), a Touka (\/§ , 7) MIPUHAIICKUT DIUTUIICY.

CocTaBuTh ypaBHEHHUE AJUIUIICA, €CId (HOKYCaMU SIBIISIFOTCS X2 y?

15 1 rouku (£2, 0), a qUpexTpUCaMU SBISIOTCS MpsiMble X=118. 36 + 32

CocTaBUTh KAHOHMYECKOE YPaBHEHHE T'HIIEPOOITHI, X2y
16. | Mpoxonsiek yepes TouKy (-1, 3) u MMeromel aCMMIITOTEI, T " 1
y=12X. 2

Hanumumre kaHoHWYeCcKoe ypaBHEHHE TTapadotbl, (hOKyC y? =8x, x=-2
17. | xoTopoii pacnionoxeH B Touke (2, 0). Haiinure ypaBHeHue
€€ IUPEKTPUCHI.

DK3aMEHAIIMOHHBIA OUJIET 32 2 CEMECTP COJEPIKHUT 2 TEOPETUUYECKHX BOMPOCA U 2 MPAKTHUYECCKUX
3aJ1aHus.

Teopernueckue BOIIPOCH K 9K3aMEHY 3a 2 CEMeCTp

1.  Onpenenenue COOCTBEHHOTO BEKTOpa MATpHIlbl. JlOKAa3aTeNbCTBO JIEMMBI O COOCTBEHHBIX

BEKTOpaX CUMMETPHUYECKOW MaTPHIIBI.

Jloka3aTenbCcTBO JIEMMBI O TIPUBEICHUU CHMMETPUIECKON MATPHUIIBI K THATOHATLHOMY BULY.

3. Jloka3aTenmbCTBO TEOpPEMBI O TPHUBEICHHHM YpPAaBHEHHS KpPUBOW BTOPOTO TMOpSAIKa K
KaHOHUYECKOMY BHU]TY.

N
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4.

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Onpenenenre OpPTOrOHAJBHOTO HMHBApUAHTa KPUBOM BTOPOro mnopsaka. Jloka3zaTtenbCTBO
JEMMBI O XapaKTepUCTUUYECKOM MHOI'OUWIEHE MaTPHIbl KBaJPAaTUYHON YacTU U CIEACTBHE U3
Hee. /loka3zaTenbCTBO JIeMMBI 00 OIpeeauTelNe PACHIMPEHHON MaTPHUIIBL.

OmnpeneneHue LEHTPAIbHOM KpHUBOW BTOpOro nopsaka. Jloka3aTenbCcTBO TEOpPEMBI O
HAXO0XJACHUU LIEHTPa KPUBOM BTOPOIO MOPSAIKA.

Jloka3aTenbCTBO TEOPEMBI O PACIIO3HABAHMM LIEHTPAJIBHBIX KPUBBIX BTOPOIO IOpsAKa IpU
MTOMOLIY OPTOTOHAJIbHBIX UHBAPUAHTOB.

Omnpenenenre OpTOroHaIbLHOTO MOJyMHBapUaHTa KPUBOM BTOpOro nopsaka. Jloka3zaTenbcTBo
JIEMMBI O XapaKTepUCTUUYECKOM MHOTOUJIEHE PaCIIMPEHHOW MaTpULIbI U CIEJICTBUE U3 HEe.
Jloka3aTenbCcTBO JeMMbI 00 HMHBApUAHTHOCTH Napamerpa S.

Jloka3aTenbCTBO TEOPEMBI O PACIIO3HABAHUN HEIEHTPAIbHBIX KPUBBIX BTOPOTO MOpPsAKaA MpU
MOMOIIIM OPTOTOHAJIBHBIX HHBAPUAHTOB U IMOJYHHBAPHAHTOB.

Omnpenenenue ahpuHHBIX MpeoOpa3oBaHUM TUIOCKOCTH U MTPOCTPAHCTBA.

Jloka3aTenbCTBO CBOMCTB a(pMHHBIX IPeoOpa3oBaHUil.

JlokazarenbcTBO TeopeMbl 00 apduHHON KiaccuUKAIMU KPUBBIX BTOPOTO TOPSIKA.
Onpenenenne NOBEPXHOCTU BTOPOro nopsiika. KoppekTHOCTH ompeneneHus..

OnpeneneHus  AIUIMICOMIA, OJHOMOJIOCTHOTO W JIBYHNOJIOCTHOTO  TUMEpOO0JIONAOB,
AIUTMITUYECKOTO W runepdonuyeckoro mnapabonousoB. HccnenoBanue ux (GopMmbl H
MIOCTPOCHHUE.

OmnpeneneHne KOHUYECKOW IMOBEpXHOCTH. OIpeneneHue >3JUIMITUYECKOTO KOHYCa U €ro
noctpoenue. Kpubie BTOporo nopsiaka Kak KOHH4eCKUe CeueHUsl.

OnpeneneHne  OWIMHIPUYECKONM  moBepxHocTH.  OmpeneneHus — IUIMTIMYECKOTO,
TrUNepOOTNIECKOro U MapadoIn4ecKoro HUiINHIpoB. X nmoctpoeHue.

JloKa3aTenbCTBO TEOPEMBI O IPSMOIUHEHHBIX 00pa3yIOIIUX OJHOIOJIOCTHOTO THIepooIona.
Jloka3aTenbCTBO ~ TEOPEMbl O  MPSAMOJMHEHHBIX  00pa3zyloUIMX  TUNEPOOTHYECKOTro
napaboouaa.

Jloka3aTenbCTBO JEMMbI O JUArOHATM3UPYEMOCTH MAaTPULIbl KBaAPATUYHOW YaCTH ypaBHEHUS
MIOBEPXHOCTH BTOPOT'O MOPSAKA.

Jloka3aTenbCcTBO JIEeMMBbI 00 OPTOrOHAJIBHOCTH COOCTBEHHBIX BEKTOPOB CHMMETPHUYECKOMN
MaTpHIlbl pazmepa 3xX3.

Jloka3aTenbCTBO TEOpPEMbl O MPHUBEACHUU YpPAaBHEHUS IOBEPXHOCTH BTOPOTO MOpSAKA K
KaHOHUYECKOMY BHUJLY.

OmnpeneneHre OPTOrOHAJIBHOIO HMHBapUaHTa U IOJTYWHBAapHAaHTa IMOBEPXHOCTEH BTOPOTO
nopsaaka. Jloka3zaTenbcTBO JEMMBI O  XapaKTEPUCTUYECKOM MHOTOWIEHE  MAaTpHIIbI
KBaJIpaTUYHOMN YacTu U cleAcTBHE U3 Hee. JloKa3aTesNbCTBO JIEMMBl O XapaKTepUCTHUYECKOM
MHOT'OYJIEHE PACIIMPEHHON MaTPHILIBI.

Onpenenenue HEHTPaIbHON MTOBEPXHOCTH BTOPOTO MOPSIKA.

Jloka3aTenbCTBO TEOPEMBbl O HAaXOXKJIEHUU LEHTpa TOBEPXHOCTH BTOPOTO MOPAIKA.
Jloka3aTenbCcTBO TEOPEMBI O PAaCIO3HABAaHUU MTOBEPXHOCTEN BTOPOIO MOpsAKA IPU MOMOILU
OpPTOTOHAJILHBIX NHBAPUAHTOB U MMOJYHHBAPUAHTOB.

OmnpeneneHne KacaTelnbHONM NPSIMOM K IOBEPXHOCTHM BTOpPOro mopszaka. Jloka3aTesnbCcTBO
TEOPEMBI O KacaTeJIbHOM IIIOCKOCTH.

Onucanue ce4eHHi MOBEPXHOCTH BTOPOIO NOPAIKA TNIOCKOCTHIO.

JlokazarenbcTBO TeopeMbl 00 apduHHOM KiaccuUKaIUy TOBEPXHOCTEH BTOPOTO MOPSIKA.

Omnpenenenusi, (HOPMYJIUPOBKH CBOWCTB, MPEMIOKCHUH, TEOPEM M TIOJHBIC JOKa3aTelbCTBa
npueneHsl B cucteme LMS Moodle (moodle.uio.csu.ru).
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ba3za mpakTrueckux 3amanuii 3a 2 ceMecTp.

3. | 12xy+5y?-12x-22y-19=0.

Ne .

/i DopMynMpoOBKa BOIIPOCa IIpaBUIBHBIN OTBET
OnpenenuTb KAHOHUYECKUH BUA U KAHOHUYECKYIO CUCTEMY 2 y2
KOOpAHWHAT JIMHUU BTOPOI'O IOPsaKa T + E =1

2 2_1Qy. -
1. 5x“+8xy+5y“-18x-18y+9=0. X 1(1 1Yx 1
S +
y 21 -1y 1
OnpenenuTb KAHOHUYECKUH BU U KAHOHUYECKYIO CUCTEMY NG y2
KOOpAHWHAT JIMHUU BTOPOI'O IOPsAKa T T ? =1
2 2_29y. -
2. 5x“+4xy+8y*-32x-56y+80=0. X} 1(1 2Yx X 2
y) V52 -1ly) (3
OnpenenuTs KAHOHUYECKUH BUJL 1 KAHOHUYECKYIO CUCTEMY X2 y2
KOOpJAMHAT JTJMHUHU BTOPOIo ImopsaKa 1 E -

x2+2xy+y?-8x+4=0.

Onpenenutb KAHOHUYECKUN BUJT 1 KAHOHUYECKYIO CUCTEMY
KOOPJHMHAT JIMHUU BTOPOTO MOPSAIKA

Onpenenuth KAHOHUYECKUH BU U KAHOHUYECKYIO CUCTEMY
KOOPJWHAT JHHUU BTOPOT'O MOPSIIKa
5. | 7x?+16xy-23y?-14x-16y-218=0.

Onpenenuth BU JIWHUAU TTEPECEUCHUS THIIEPOOIOnIa 7?2 y2
6. x? oy 72 Tunep6ona {16 /A
—+ y_r_ 1 u mmockoctu X=9. p 16 64
9 8 2 x=9
Onpenenuts BU JIUHAH, TTO KOTOPOH TIIOCKOCTh X-Z=0 2 _ oy
7. TepeceKaeT OBEPXHOCTD X2+2y+72+4Xy-2X2-4yz+2X- ITapabomna N7
6z=0. N
ITo xaKko¥i JIMHUM TIOCKOCTh X+y-z=(0 mepecexkaer (x')2=(y")? =1
8. JBYTOJOCTHBIN TUTIEPOOTIONT x2+y2-22: -4? 'mnepGona
X+y—-z2=-4
9. Hamucatp ypaBHEHHE KPYTJIIOTO KOHYCA, KACAIOIIETOCs 72=42xy
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mwiockocteit Oxz u Oyz no npsmeiM Ox u Oy.

10.

Hamnucate ypaBHenue sunrncouna ¢ Bepmunaamu (0, 0, 6) u
(0, 0, -2), 3Has1, uto iockocTh OXY MepeceKaeT ero 1o
OKPYKHOCTH paauyca 3.

2 2 2
X_+y_+ﬂzl
12 12 16

11.

Hanucatb ypaBHeHHE rUIepOOTUYECKOT0 HUIHHIPA C
2

HanpaBIAomen X _yT =1, =3 u obpasyromuieii,

napajuiensHoi Bexkropy (1, 1, 1).

2
(—x+2-3)? _—(—y+:—3) =1

12.

Omnpenenutb aQ@UHHBIA THUII MOBEPXHOCTH C IOMOIIBIO
Meronaa Jlarpamka: 4xy+2x+4y - 6z - 3=0.

l'unepOonuueckuit mapadomons

13.

Onpenenuts ad(HUHHBINA TUIT TOBEPXHOCTH C TOMOIIBIO
Merosa Jlarpamka: 2X2+y? +272-2xy — 2yz + 4x — 2y=0.

DNIUNTHYECKUN TUITUHAP

14.

Onpenenuth aQhUHHBIN THI TOBEPXHOCTH C IIOMOIIIBIO
metona Jlarpamxka: X2+y?>—372-2xy — 6Xz—6yz+2X
+2y+4z=0.

JIBYTIOJIOCTHBIN TUTIEPOOTIONT

15.

OHpGI[eJII/ITB THUIT TOBECPXHOCTU

-x2-9y?+6xy+50x-50y-152-100=0.

[Tapabonuyeckuit MUIUHID

16.

Onpenenuts ad(GUHHBIN TUIT TOBEPXHOCTH C TOMOIIBIO
Metosa Jlarpamxka: X2—2y? +72+4xy — 8xz—4yz-14x —
4y+147+16=0.

DIIUNTUYECKUNA KOHYC
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4. Tlopsinok mpoBeeHUs] U KPUTEPHH OLlEHMBAHUS MPOMEKYTOUYHOI aTTecTalu

4.1.11opsinok npoBeieHUsI MPOMEKYTOYHOM aTTecTaluu

OK3aMeH MpOBOJUTCS B INPUCYTCTBUM IpENoAaBaTelsi M IpelanoyiaracT peleHue 3axad u
Pa3BEPHYTHIH, MOJIHBIM OTBET HA TEOPETUYECKUE BOIIPOCHL. BOIIPOCHI COCTABIIAIOTCA ¢ Y4ETOM MaTepuaia,
IIPOMJCHHOIO KAaK Ha JIECKIMOHHBIX 3aHATHAX, TaK U Ha NPAKTUYECKUX 3aHATHAX. Bpems, orBonuMoe Ha
BBINTOJIHEHUE UTOTOBOM paboThl, 90 MUHYT.

4.2 Kputepuu olleHUBAHNS NPOMEKYTOYHOM ATTECTALMH MO BUIAM OLIEHOYHBIX CPe/ICTB

OI.[GHI/IBaHI/Ie OTBE€Ta HA 5K3aMCHC

DK3aMeH MPOBOAMTCS 110 OKOHYAHUU TepBoro cemectpa. CyMMapHBIid 0aut SKk3aMeHa OIIEHUBACTCS
40 6annamu.

DK3aMeH COCTOUT U3 5 BorpocoB. Dopma mpoBeieHrs YK3aMEeHa — MMCbMEHHAS.

MakcumanbHasi OIeHKa 3a KaXAbld BOMPOC cocTamisieT 8 OaoB. [Ipu orneHMBaHMM OTBETa Ha
KQKJBI U3 BOIIPOCOB MCIIOIB3YETCS CIEIYIONIAs KA OIEHKH:

8 0aI0B — BOMPOC PACKPHIT MOJTHOCTHIO, OTUOOK B OTBETE HET;

7 GaJIoB — BOMPOC PACKPHIT HE MOTHOCTHIO (He MeHee 90%), omrboK B OTBETE HET;

6 6aJIJI0B — BOMPOC PACKPHIT HE MOITHOCTHIO (He MeHee 80%), onOOK B OTBETE HET;

5 GayIoB — BOMPOC PACKPHIT HE MOTHOCTHIO (He MeHee 80%), 1-2 HerpyObie ommoKu;

4 Gamna — BOIPOC PAacKpbIT HE MOJHOCThIO (He MeHee 80%), MPUCYTCTBYIOT IpyOble OmIMOKHU (He
0oree IBYX);

3 Gaiia — BONPOC PaCKPHIT YAOBIECTBOPUTEIBHO, UMEIOTCS CYIIECTBEHHbIE HEJJOCTATKU 110 TIOJHOTE
U COJIEP)KaHUIO OTBETA;

2 Oaiyia — OTBET HE SIBJSETCS JIOTUYECKH 3aKOHYEHHBIM U 0OOCHOBAHHBIM, MOCTaBJICHHBIN BOMPOC
PaCKpPBIT HEYJOBIETBOPUTEIHHO C TOYKU 3PEHUS TIOTHOTHI U TIIYOWHBI H3JI0KCHHS MaTepHaa;

1 Gan — B OTBETE MPUBOJATCS OECCUCTEMHBIE CBEICHUS, OTHOCSIIMECS K TOCTABIEHHOMY BOIIPOCY,
HO HE JJaloIIKe OTBETa Ha HErO;

0 0ayIoB — OTCYTCTBYET OTBET Ha BOIIPOC MJIU COJEPKAHHUE OTBETA HE COBIMAAAET C MOCTaBICHHBIM
BOIIPOCOM.

4.3.Pe3yJbTaThl NPOMEKYTOYHOI aTTeCTALIMU U YPOBHH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIUI

HroroBasi oreHka BhICTaBIsAeTCS Mo OamuibHOM cucteme. CyMMUPYIOTCS Oasuibl, TOJYYCHHBIC 3a
KOHTPOJIbHBIE PabOThI, JOMAITHUE PaOOTHI, 32 AKTUBHYIO PabOTy Ha 3aHSATHUSX, 32 TEOPETUYECKHH cpe3
3HaHWH, Oajuibl, MOYyYeHHBIE Ha dKk3aMeHe. MTtoroBas omeHka BeicTaBisieTcs: mo 100-0amuipbHOM IIKae,
UCXOJIS U3 TIOMyYEHHOM CyMMBI 0AJIIOB:

Ot 0 1o 59 6aiIoB — «HEYIOBIECTBOPUTEIHHOY
Ot 60 10 74 6anIOB — «YAOBIETBOPUTEIHLHO
Ot 75 no 84 6amIoB — «XOPOIIOY

Ot 85 no 100 6ayI0B — «OTIUYHO»

OcoOeHHOCTH MPOBEJCHUH MPOLETYPhl OLICHUBAHUS PE3yJIbTAaTOB OOYYEHUs MHBAIMIOB U JIUI] C
OrpaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbsi 0003HAa4YEHbI B paboueil mporpamme JTUCHUITTHHBI (MOTYJIS).
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YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHIIUHN OINPENEseTCs CASAYIOUIM 00pa3oM:

1. IlpoaBUHYTHIA ypOBEHH CHOPMHUPOBAHHOCTU KOMITETCHIIMH COOTBETCTBYET OLICHKE OTIMYHON:

OOyuaromuiics BiageeT 3HaHUSMU MPEAMETa B IOJTHOM 00beMe Y4eOHOI mporpaMMBbl, TOCTATOYHO
rTyOOKO OCMBICIIMBAeT JUCHUIUIMHY; CaMOCTOSATENBHO, B JIOTMYECKOW IOCIEA0BAaTEIbHOCTH U
MCYEpIBIBAIOIIE OTBEYACT Ha BCE BOMNPOCHI, MOAYEPKUBAET MPH ATOM CaMO€ CYHIECTBEHHOE, YMEET
aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIUPOBATH, 0000IIATh, KOHKPETU3UPOBATh M CHCTEMAaTHU3HPOBATH
M3Y4YCHHBIH MaTepual, BbIIEIATh B HEM IJIaBHOE: YCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U; YETKO
(dbopMUpYeET OTBETHI.

2. ba3oBbIii ypOBEHb COOTBETCTBYET OLIEHKE «XOPOIIIO»:

OOyuaromuiicss BiaJeeT 3HAaHUAMHU JAMCUUIUIMHBI TOYTH B IOJHOM OOBEME MpOrpaMMbl (MMEIOTCS
po0Oesbl 3HAaHUM TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX pa3jienax); CaMOCTOSATEIbHO U OTYACTH MPH
HABOJMIIMX BOMNPOCAX JaeT IOJHOLICHHbIE OTBETHl HAa BOINPOCHI, HE BCErua BBIACNSACT Hamboiee
CYLIECTBEHHOE, HE JOIYCKAeT BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX.

3. TloporoBelii ypOBEHb COOTBETCTBYET OLIEHKE «yIOBIETBOPUTEIHHON:

OObyuaromuiics BiaZieeT OCHOBHBIM 00BEMOM 3HAHUM MO TUCIUIUIMHE; MPOSBISET 3aTPYJHEHUS B
CaMOCTOSITENIbHBIX OTBETAX, ONEPUPYET HETOUYHBIMU (POPMYIMPOBKAMHU; B MPOLIECCE OTBETOB JOMYCKAET
OIUOKH 1O CYIIIECTBY BOIIPOCOB.

4. Huskuii ypoBeHb COOTBETCTBYET OLICHKE «HEYAOBIETBOPUTEIBHON:

OO0yuaromuiicsi He OCBOWII 00s3aTEIIPHOTO MUHUMYyMa 3HAHUH TIpeAMETa, HE CITOCOOEH OTBETUTH Ha
BOIIPOCHI Ja’ke IIPH JOMOIHUTEIBHBIX HABOIALIMX BOIPOCAX IK3aMEHATOPA.
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NporpaMMHpPOBaHUe U CHCTeMbl HCKYCCTBEHHOI0 MHTe JIeKTa, ['eomeTpus, 2026 ron nadopa, ouHas

¢popma

®DoHJ OLIEHOYHBIX CPENCTB FUCHMUIINHBI (MOTYIS) 000peH 1 peKOMEHTOBAH:
IIpopexTop o yuebHOI paboTe yTrBepxkaeHo 27.02.26 A.A. CanamaroB
Y4eHBIM COBETOM MaTeMaTHYECKOro (aKyJbTeTa

[Tporokon 3aceganus Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MaTeMaTH4eCKoro (akyIbTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanueM kadeapbl KOMIbIOTEPHOI TOMOJIOTHHU U AJITe0pbI

ITporokon 3aceqanust Ne 5 ot 30.01.2026

3aBenyromui kapenpoi COIIaCOBaHO O. B. Mutuna

ABTOD (COCTaBUTEIIH) E.A. Coponosa

CrpykTypa ()OHIOB OLICHOYHBIX CPENICTB COOTBETCTBYeT npuKasy pekropa ®TBOY BO «YenI'Y» ot
27 centsa6ps 2022 Ne573-1
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