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1. IacnopT ¢oHIAA OLIEHOUYHBIX CPEACTB

Hanpasnenue noarorosku: 01.03.02«[Ipuknagnas MmaTeMaTHKa U HH(YOPMATHKAY.
Hanpasnennocts (npouis): «[IpukiagHas MmaTeMaTHKa U HCKYCCTBEHHBIH MHTEIIICKT»
Jucuunmna: «I'eomeTpus».

Cemectpsr: 1, 2.

dopma NpoMeKyTOUHOU aTTeCTallUU: FK3aMeH B 1 cemecTpe, SK3aMeH B 2 CeMecTpe.
Jlnist oLeHUBaHUA Pe3yIbTaTOB 00yUEHHs UCIOJIb3YeTCs OaNIbHO-PEHTHHIOBAsA CUCTEMA.
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MHMWHOBPHAYKHN POCCHUHA

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 (MOIIyJIIO) <<Fe0MeTpH51>> o

Harnpasienuio noarorosku 01.03.02 «[Ipukinagnas MareMaTrKa U HHGOpMATHKa» HampaslieHHOCTH «[IpukinanHas cTp. 4
MaTeMaTHKa U UCKyccTBeHHBIN uHTeIeKT» I'BOY BO «Henl'V»
2. Ilepeuennb popMupyeMbIX KOMIIETEHIIHI
WN3ydenne mucuuninuHel «['eomMeTpus» HampaBlieHO Ha (QOpMHpOBAaHUE  KOMIICTEHITHHA,
npuBenEHHbIX B Tabmuie 1.
Tabmuua 1. Pe3ynabprarel 00yueHUs 10 TUCIHITIHHE.
Kongpl c
OJCpKAaHUEC
KOMIICTCHITHH sep - [TepeveHs uTaHUPYEMBIX
COTIIACHO KOMIIETCHIIU I WNHaukaTophl JOCTUXKEHUS DC3YIBTATOR OByIEHN IO
®rocC cornacHo ®I'OC | xomnerenuuu cornacHo OITOIT HCLHTUTHHE
(oniorn Boy|  (OHOIIBO)
OIIK-1 (Crmocoben OI1K-1.1. O6nanaer 3HaTh:
MPHUMCHATH (byHI[aMeHTaJIBHBIMI/I 3HaHHUAMU, ® OCHOBHBLIE ITOHSATHS,
(yHIaMEHTAIbHBIE [TOJTYYEHHBIMU B O0JIACTH pe3yJIbTaThl U METOABI
3HAHUS, MaTeMaTUYeCKUX U (MIJIH) AHAJUTUYECKON T€OMETPUH,
TMOJIYYCHHBLIC B CCTCCTBCHHBIX HAYK o0JracTe ux IMIPUMCHCHUA.
obnactu OIIK-1.2./IeMOHCTpUPYET YMEHUE [V METH:

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

pemats 3a1a4n, GOpMyIHpPyEeMbIe
B paMKaxX MaTeMaTHYECKHUX U
(M7TM) €CTECTBEHHBIX HAYK
OIIK-1.3. ImeeT HaBBIKU
MCTIOJTb30BaHUsI OCHOBHBIX
MOHATHI, TEOPEM, 3aKOHOB
MaTEMaTUKH U (1K)
€CTECTBEHHBIX HayK JJISl PeLICHUS
Banad npodeccuoHaAIbHON

JEATCIIBHOCTH

® pemiath CTaHAAapTHBIC 3a7]a4n

M0 AHAJIUTUYECKON T€OMETPUU

Y CBOAMUTH HOBBIE 33/1a4 K

CTaH/IapTHBIM.

Brnanets:

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

© OI'BOY BO «Uenl'V»
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DenepanpHOE rocyJapcTBEHHOE OI0HKETHOE
o0pa3oBaTeNIbHOE YIpEeXKICHHE BHICIIEro 00pa30BaHus
«Yensbunckuii rocynapcrsenusiid yausepeute» (PI'BOY BO «Uenl'Vy)

®DOoHJ| OIIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAIMHU 110 AUCHUILIHHE (Moaymio) «["'eoMeTpus» 1mo
Harnpasienuio noarorosku 01.03.02 «[Ipukinagnas MareMaTrKa U HHGOpMATHKa» HampaslieHHOCTH «[IpukinanHas

MaTeMaTHKa U UCKyccTBeHHBIN uHTeIeKT» I'BOY BO «Henl'V»

cTp. 5

3. ConepxaHue OlEHOYHBIX CPEICTB MO AUCIHUNIHHE

3.1.Buabl O1IeHOYHBIX CPeICTB

Ta6mmia 2. Busbl O1IeHOYHBIX CPEJNICTB.

HanmeHnoBanue
Kox xommerenumu / HaumenoBanue
KonTtponupyemsie TeMbl OLIEHOYHOT'O CPE/ICTBA HA|
Ne /i TUTAHUPYEMBIE f OLIGHOYHOT'O CPECTBA .
5 pa3aensl MIPOMEKYTOUHOU
pe3yabTaThl 00yUeHUS IUTSL TEKYIIETO KOHTPOJIS
aTTeCTalluu
OI1K-1 KoHTposibHas paboTa,
1 BekTopHas anredpa . Bormpocs! k 3K3aMeHy
3HaTh: TEOPETUYECKUN Cpe3.
® OCHOBHBIC ITOHSTHS,
[psimast TuHUS HA KoHnTponpHas pabora,
2 PC3YIbTATBI 1 MCTOLBI p P P Bompockl K 3K3aMeHy
AHATMTHUECKOM MIOCKOCTH TEOPETUICCKHIA Cpe3.
reoMeTpHH, 00J1aCTh - " 5
JIOCKOCTh U TipsiMasi B [KoHTpombHas pabora,
3 UX IIPUMCHCHUSL. P P P Bormpocsl k 3k3aMeHy
VMETh: MPOCTPAHCTBE TEOPETUICCKHIA Cpe3.
® peliath CTaHIApTHHIC
p Aap [IpeoOpazoBanue KonTponpsHas pabora,
4 3a/1a4M 110 d Borpockl kK 9K3aMeHy
. KOOpAWHAT TEOPETUICCKHIA Cpe3.
AHATUTUYECKOU
5 TCOMETPUH 1 CBOAUTE K pyprie BTOPOro KonTponbHas pabora, BOLOOCH K SK3aMCH
HOBBIC 3a/la1 K nopsiaKa TEOPETUYECKHH Cpe3. P Y
CTaHIApPTHBIM.
Brnaners:
® METOJaMU peIICHUs
re€OMETPHYECKUX [ToBepxHoctu Broporo [KoHTposnbHas padora,
6 ° Bormpocs! k 3K3aMeHy
3aja4 B nopsiiKa TEOPETUICCKHIA Cpe3.
npodeCcCuoOHATBHON
JeSATeIbHOCTH

TunoBble 3agaHus, KPUTEPUM M IIOKA3aTelNM OLEHUBAHUSA B paMKaX TEKYIIEro KOHTPOJISA
Mpe/icTaBjIeHbl B pabouell mporpamMme AUCUMILTUHBI (MOAYIsl). [lonHbIE KOMITJIEKTHI OLIEHOYHBIX CPECTB
¥ KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTEpPHAJIOB XpaHATCA Ha Kadepe.

3.2.ConeprkaHue OlleHOYHBIX CPEICTB

HpOMG)KyTO‘IHaH arTeCTalud IMPOBOAUTCA B BUAC 9K3aMCHA.

DK3aMEHAIIMOHHBIA OHMIIeT 3a 1 ceMecTp COAEpKHUT 2 TEOPETUUECKUX BOIMpoca M 3 MPaKTHYECKUX
3aJJaHMUs.

TeopeTnueckue BONPOCHI K 3K3amMeHy 3a 1 cemectp

1.
BEKTOPOB.
2.
BEKTOpax.

© OI'BOY BO «Uenl'V»

Bekropsl. Onpenenenue Bektopa. PaBeHcTBO BekTOpoB. KouIMHEapHOCTh U KOMIUIAHAPHOCTh

JIluneitnble onepauuu Hajx BekTopamu. CBolicTBa onepauuid. TeopemMa O KOJUIMHEApHBIX
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23.
24.
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26.
27.
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31.
32.
33.
34.
35.
36.
37.
38.
39.

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. JINHEHO 3aBUCUMBIC, HE3aBUCUMBIE BEKTOPHI.

CBolicTBa JINHEHHO 3aBUCUMBIX M HE3aBUCUMBIX CHUCTEM BEKTOPOB.

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

bazuc. ba3ucel Ha mpsMoM, MIIOCKOCTH, B MpocTpaHcTBe. KoopauHaTel BekTOopa B Oasuce.
CrnosxeHue BEKTOPOB M YMHOKEHUE BEKTOPA HA YUCJIO B KOOpAMHATAX.

Jlenenuie oTpe3ka B 3aJaHHOM OTHOLLIEHUHU.

Omnpenenenne CKaasipHOTO IPOU3BEIEHUS BEKTOPOB.

JnuHa BekTopa. PaccrossHue Mex1y AByMs TOUKaMHU. YTOJI MEXIY BEKTOPaMU.

BekTopHas opToroHasbHas NPOEKLHs M CKalspHas MPOEKLMs BEeKTopa Ha och. CBolicTBa
CKQJISIPHOM MPOEKIIUH.

JIoKa3aTenbCTBO CBOMCTB CKasIPHOIO IpOM3BEIEHUA. TeopeMa O 3alHuCH  CKAISIPHOTO
MIPOU3BEICHUS B KOOPAUHATAX.

IIpaBas Tpoiika BEKTOPOB: OIIPEAEICHUE U IPUMEPBL.

OnpeneneHre W CBOWCTBA BEKTOPHOTO TMPOM3BEICHHS BEKTOpPOB. Teopema o 3amucu
BEKTOPHOI'O ITPOU3BENIECHUS B KOOPJAMHATAX.

OnpeneneHre W CBOMCTBAa CMEIIAHHOTO TMPOM3BEACHUA BEKTOpOB. Teopema o 3amucu
CMEILIaHHOTO MPOU3BEAEHHS BEKTOPOB Y€pPE3 KOOPAUHATH COMHOKUTENEH.

Hanpasnstonye KOCUHYCHI.

Oouiee noHaTue 06 ypaBHEHHIX. ANTreOpandeckue JTUHUH U TIOBEPXHOCTH.

Hanpasnsitomuii  Bektop. Bektop Hopmanu. [lapameTpudeckoe ypaBHEHHE TMPSAMOM Ha
IIJIOCKOCTH.

Kanonunueckoe ypaBHEHHE NPSIMOM Ha IJIOCKOCTH.

OOuiee ypaBHEeHHE IPSIMOM Ha MIIOCKOCTH. | 'eoMeTpruyecKuii CMBICI KO3 PHUIIMEHTOB.
Kputepuit 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. [ eoMeTpudeckuid CMbIcT KO3((UIMEHTOB B 0oO0IIeM
YPaBHEHUH IJIOCKOCTH.

B3anmHoe pacnosniokeHue MI0CKOCTEMH.

PaccTosiHME OT TOUKH 10 MJIOCKOCTH.

[TapameTpuyeckue ypaBHEHHS IPSIMOW B IPOCTPAHCTRBE.

Kanonunueckoe ypaBHeHUE IPSIMOM B IPOCTPAHCTBE.

[Ipsmas kak TUHUS IEpECEUEHUE IBYX MIIOCKOCTEH.

Kanonudeckoe ypaBHEeHUE IPSIMOM B IPOCTPAHCTBE.

B3anmHoe pacnosnoxeHne npsiMor U MIOCKOCTH.

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.

PaccTosiHue oT TOYKH 10 MPSAMOM B TPOCTPAHCTBE.

PaccrosiHre Mexay CKpeIMBAIOIUMHUCS PSIMBIMHU.

© OI'BOY BO «Uenl'V»




MHMWHOBPHAYKHN POCCHUHA

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

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

(DOHZ[ OLCHOYHBIX CPEACTB AJIA HpOMe)KyTO‘{HOﬁ aTreécraluy 1o JUCHUILINHC (MOIIyJIIO) <<Fe0MeTpHs{» o

Harnpasienuio noarorosku 01.03.02 «[Ipukinagnas MareMaTrKa U HHGOpMATHKa» HampaslieHHOCTH «[IpukinanHas cTp. 7

MaTeMaTHKa U UCKyccTBeHHBIN uHTeIeKT» 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 TUMep00sbl. ONTHYECKOE CBOMCTBO THUIEPOOIIBI.

Omnpenenenue mapabosbl. KanHonwdeckoe ypaBHEHHE mapabosibl. ONTHYECKOE CBOMCTBO

napaboIbl.

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

basa npaktuyeckux 3azaHuii 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.
9 Haiitu qimuHy cymMBl BeKTOpoB a u b, eciu [a]=3, |b[=4 u J37
' 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 ¢ BepmnHamu 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_1z
2 0o -1
5 Hansr Toukn O (0,0,0),A(1,1,1),B(0,1,0)u C (0,0, 1
' 2). Haiinure paccrosinue mexxay npsimbivu OC u AB.
8. BbISICHUTH B3aIMHOE PacooKeHUE ABYX MIOCKOCTEN [TapannenbHbI

© OI'BOY BO «Uenl'V»
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X=1+u
y=1+2u+Vv u
z=1+3u-v

X=1+Uu+vV
y=-1+4u
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 -
3X+4y+1=0.

10. 1/+/5

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.

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

CocTaBUTh YpaBHEHUE 3JUTUIICA, €CITU (POKYCAMHU SBIISIOTCS x> y?

—+—=1
14, V3 3
toukd (1, 0), a Touka (\/§ , 7) MIPUHAJICKUT DIUIUIICY.

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

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

CocTaBUTh KAHOHUYECKOE YPABHEHHE TUTIEPOOJTBI, X2 2

16. | mpoxonsimel yepes Touky (-1, 3) u uMeronell aCUMNTOTEI, 5
=+2X. "

y 4

Hanumure kaHOHMYECKOE ypaBHEHHUE Mapaloibl, (OKyC y>=8x, x=-2
17. | xoTopoii pacmonoken B Touke (2, 0). Haiinure ypaBHeHue
€€ TUPEKTPHCHI.

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

Teopernueckue BOIPOCH K 9K3aMEHY 3a 2 CEMeCTp

1.  Onpenenenue COOCTBEHHOTO BEKTOpa MATpHIlbl. JlOKAa3aTeNbCTBO JIEMMBI O COOCTBEHHBIX
BEKTOpaX CUMMETPHUYECKONU MaTPHIIBI.
2.  Jloka3aTelnbCTBO JIEMMBI O TIPUBEICHUU CHMMETPUIECKON MATPHUIIBI K TUATOHATLHOMY BUTY.
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10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Jloka3arenbCcTBO TEOpEMbl O IPHUBEIECHUM YPaBHEHUS KPHUBOM BTOPOro TOpsAKa K
KaHOHUYECKOMY BHUJLY.

Onpenenenre OpPTOrOHAJBHOTO HMHBApUAHTAa KPUBOM BTOPOro mnopsaka. Jloka3zaTtenbCTBO
JIEeMMBI O XapaKTEPUCTHUYECKOM MHOT'OYJIEHE MAaTPHULIbI KBaPAaTUYHOW YaCTH U CIEACTBUE M3
Hee. Jloka3aTenbCTBO JEMMBI 00 ONpeAeIuTeNe PACIIMPEHHON MAaTPHILIBL.

OmnpeneneHne LEHTPAIbHOM KpHUBOW BTOpOro nopsaka. Jloka3aTenbCTBO TEOpPEMBI O
HaXO0XKJCHUHU IIEHTpa KPUBOW BTOPOIO MOPSIIKA.

JloKa3aTenbCTBO TEOPEMBl O PACO3HABAaHUM LIEHTPAIBHBIX KPUBBIX BTOPOTO MOPsAKA IMPH
MIOMOIIM OPTOTOHAJIbHBIX HHBAPUAHTOB.

Omnpenenenne OpTOroHaIBLHOTO MOJYyMHBapUaHTa KPUBOM BTOpOro nopsaka. Jloka3zaTenbcTBo
JEMMbI O XapaKTepUCTUUYECKOM MHOTOWIEHE PAaCIIMPEHHOW MaTpHIbl U CIEACTBUE U3 HEe.
Jloka3aTenbCTBO JeMMbI 00 MHBApUAHTHOCTH Mapamerpa S.

JloKa3aTenbCTBO TEOPEMBI O PAaCO3HABAaHUM HELEHTPAIbHBIX KPUBBIX BTOPOro MOpsAKa MPH
MOMOIIIM OPTOTOHAJIBHBIX HHBAPUAHTOB U MOJYHHBAPHAHTOB.

Omnpenenenue ahpuHHBIX MpeoOpa3oBaHUM TUIOCKOCTH U MTPOCTPAHCTBA.

JlokazaTenbCcTBO CBOMCTB apMHHBIX IPeoOpa3oBaHuil.

JlokazarenbcTBO TeopeMbl 00 apduHHOM Kiaccu(UKAIUU KPUBBIX BTOPOTO TOPSIKA.
Omnpenenenne NOBEPXHOCTU BTOPOro nopsiika. KoppekTHOCTH ompeneneHus..

OmnpeneneHus  SUIMICOMAA,  OJHOMOJIOCTHOTO M JABYIOJOCTHOTO  I'MIIEPOOJIOHJIOB,
IUIMITUYECKOTO W rumnepdonuyeckoro mnapabonounoB. HccnenoBanue ux (GopMbl H
MIOCTPOCHHE.

OmnpeneneHne KOHUYECKOW IMOBEpXHOCTH. OIpeneneHue 3JUIMITUYECKOTO KOHYCa U €ro
noctpoeHue. Kpupbie BTOporo nopsiaka Kak KOHH4eCKHe CEUSHHMSL.

OnpeneneHne  OWIMHIPUYECKOM  moBepxHocTH.  OmpeneneHus — IUIMTIHYECKOTO,
rUnepOoJINYEecKOro U NapadboIMYecKoro UIMHAPOB. VX moctpoenue.

JloKa3aTenbCTBO TEOPEMBI O IPSMOIUHEHHBIX 00pa3yIOIIUX OJHOIOJIOCTHOTO THIepooIona.
JloKa3arenbCTBO  TEOPEMBI O  MPSIMOJMHEHHBIX  OOpa3yloIUX  TUHEpOOIMUYECKOro
napaboouaa.

Jl0oKa3aTenbCTBO JIEMMBI O AMArOHAIM3UPYEMOCTH MATPHIIBI KBaAPAaTUUHONW YacTH ypaBHEHMS
MIOBEPXHOCTH BTOPOTO MOPSAKA.

Jloka3arenbCcTBO JEMMbl 00 OPTOrOHAJIBHOCTH COOCTBEHHBIX BEKTOPOB CHUMMETPHUYECKON
MaTpHIlbl pazmepa 3xX3.

JloKa3aTenbCTBO TEOPEMBI O MPHUBEAECHUM YPAaBHEHUS IOBEPXHOCTH BTOPOrO MOpsAKa K
KaHOHUYECKOMY BHUJLY.

OmnpeneneHre OpPTOTOHAIBHOIO HWHBApUaHTa M IOJyMHBAapHaHTa IIOBEPXHOCTEH BTOPOTO
nopsaaka. JlokazaTenbcTBO JEMMBI O  XapaKTEPUCTUYECKOM MHOTOWIEHE  MAaTpHIIbI
KBaJPaTUYHOM YacTH M CIEICTBUE U3 Hee. J[oKa3aTeabCTBO JEMMBI O XapaKTEPUCTHUYECKOM
MHOT'OWJIEHE PacIlIMPEeHHON MAaTPHIIBIL.

Onpenenenne NEHTPAIbHON TOBEPXHOCTU BTOPOTO MOPSIIKA.

JloKka3aTenbCTBO TEOPEMBbl O HAXOXKICHWU LEHTpa IIOBEPXHOCTHM BTOPOrO MOpPSAKA.
Jloka3aTenbCcTBO TEOPEMBI O PAaCIO3HABAaHUU MOBEPXHOCTEN BTOPOIO MOPsAKA IPU MOMOILU
OPTOrOHAJIHBIX MHBAPUAHTOB U MOJTYMHBAPUAHTOB.

OmnpeneneHne KacaTelnbHOM NPSIMOM K IOBEPXHOCTHM BTOpPOro mopszaka. Jloka3aTesnbCcTBO
TEOPEMBI O KacaTeabHOH MJIOCKOCTH.

Onucanue ce4eHHi MOBEPXHOCTH BTOPOIO NOPAIKA INIOCKOCTHIO.

JlokazarenbcTBO TeopeMbl 00 apduHHOM KiaccuUKaIUy TOBEPXHOCTEH BTOPOTO MOPSIKA.
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Omnpenenenusi, (HOPMYJIUPOBKH CBOWCTB, MPEMIOKCHUH, TEOPEM M TIOJHBIC JOKa3aTelbCTBA
npueneHsl B cucteme LMS Moodle (moodle.uio.csu.ru).

baza npakTruyeckux 3aiaHuil 3a 2 cemectp.

Ne .
i dopmyJIHMpPOBKa BOMpPOCa [IpaBuibHBIN OTBET
OnpenenuTs KAHOHUYECKUHN BUJL 1 KAHOHUYECKYIO CUCTEMY X2 y2
KOOpJAMHAT JIMHUHU BTOPOI'o IopsaKa -t =1
2 2_1Qy. -
1. 5x“+8xy+5y“-18x-18y+9=0. x 1(1 1Yx 1
=— +
y 2\1 -1y 1
OnpenenuTs KAHOHUYECKUH BUJL 1 KAHOHUYECKYIO CUCTEMY x> y?
KOOpJAMHAT JIMHUHU BTOPOI'o IopsaKa I + ? =1
2 2_29y. -
2. 5X“+4xy+8y*-32x-56y+80=0. X 1(1 2Yx 2
=— +
y 52 -1y 3
OnpenenuTb KAHOHUYECKUH BUA U KAHOHUYECKYIO CUCTEMY %2 y2
KOOpAHWHAT JIMHUU BTOPOI'O IOPsaKa T o
2- - - =
3. 12xy+5y~-12x-22y-19=0. X 1 (2 3Yx 1
=— +
y 13(3 -2 ,\Vy 1
OnpenenuTs KAHOHUYECKUH BUJL 1 KAHOHUYECKYIO CUCTEMY y? = 2/2x
KOOpAHWHAT JINHUH BTOPOI'O IMOpsaKa '
4, X2+2xy+y2-8X+4=0. X _ i 1 1 X N 1
y) ~2\1 -1y)
OnpenenuTs KAHOHUYECKUH BUJL 1 KAHOHUYECKYIO CUCTEMY x> y?
KOOpJAMHAT JJMHUHU BTOPOI'o ImopsaKa E - ? -1
2 921 4%-16y-21Q=
5. TX“+16xy-23y--14x-16y-218=0. X 1 (4 1Yx 1
=— +
y) 17\l -4ly) o
Onpenenuts BUJ TUHUK TIepeceyeHus runepooionia 72 y2
2 2 2 T 6 T =
6. XY 2 gy TUIOCKOCTH X=9. HHepoTia 116 64
9 8 2 Xx=9
Onpenenuts BUJ TUHUH, IO KOTOPOH MIIOCKOCTh X-Z=0 2 _ 9y
7. | mepecekaeT OBEPXHOCTD X°+2Y2+22+4xXYy-2X2-4yz+2X- ITapaboia -
6z=0. a
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ITo xako# MMHKMHU MJIOCKOCTh X+y-z=0 mepeceKaeT (x)2—(y")? =1
8. | mBymomnocTHHI THIIEpOONON X2+Y?-72= - 472 I'nniepboia
X+y-z=-4
9 Hanmcath ypaBHEHHUE KPYTJIOTO KOHYCA, KACAIOIIEroCs 72=42xy
' mwiockocteit Oxz u Oyz no npsmeiM Ox u Oy.
Hamnucate ypaBHenue suurncouna ¢ Bepmunaamu (0, 0, 6) u x> y? (z-2)?
10. | (0, 0, -2), 3Has, uro mIocKoCcTh OXY mepecekaeT ero mo 12 E*‘ 16 =1
OKPYKHOCTH paauyca 3.
Hanwucares ypaBHeHHE rUnepO0IMYECcKOro IIHIMHPA C ( 37 (—y+2-3)? .
2 —X+Z- - =
11. | mampaBnsromie# X _yT =1, z=3 u o6pasyroei, 4
napaiuiensHoi Bekropy (1, 1, 1).
12 Omnpenenuts ap@UHHBIA THUII MOBEPXHOCTH C momollbio | ['mmepbonnyeckuit napadononn
" | merona Jlarpamxka: 4xy+2x+4y - 6z - 3=0.
Onpenenuth ahPUHHBIN TUIT TOBEPXHOCTHU C TIOMOIIBIO DIUTUNTHYCCKUH TUITAHAP
13. 2402 4972 -
Meronaa Jlarpanka: 2X°+y” +2z°-2xy — 2yz + 4x — 2y=0.
Omnpenenuth ahPUHHABIN TUIT TOBEPXHOCTH C TIOMOIIBIO JIBYNOJIOCTHBIN TUNIepOOI0ua
14. | metona Jlarpamxka: X?+y>~3z°—2Xy — 6XZ—6yz+2X
+2y+4z2=0.
15 Onpenenuts TUI TOBEPXHOCTH [TapaGonuyeckuii MUIAHIP
| -x2-9y?+6xy+50%-50y-15z-100=0.
Onpenenuth ahPUHHBIN TUIT TOBEPXHOCTHU C TIOMOIIBIO DJUTUNITAYECKUN KOHYC
16. | merona Jlarpanska: X>-2y? +22+4xy — 8xz—-4yz-14x —
4y+147+16=0.
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4. Tlopsinok mpoBeeHUs] U KPUTEPHH OLlEHMBAHUS MPOMEKYTOUHOI aTTecTalNu

4.1.11opsinok npoBeieHUsI MPOMEKYTOYHOM aTTecTaluu

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

4.2 Kputepuu olleHUBAHNS NPOMEKYTOYHOM ATTECTALMH MO BUIAM OLIEHOYHBIX CPe/ICTB

OI.[GHI/IBaHI/Ie OTB€Ta HA 5K3aMCHC

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

DK3aMeH COCTOUT U3 5 BorpocoB. Dopma mpoBeieHrs YK3aMeHa — MMCbMEHHAS.

MakcumanbHasi OIeHKa 3a KaXAbld BOMPOC cocTamisieT 8 OamoB. [Ipu orneHMBaHMM OTBETa Ha
KQKIBIA U3 BOIIPOCOB MCIIOB3YETCs CIEIYIONIAs KA OIEHKH:

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

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

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

5 GaJIoB — BOMPOC PACKPHIT HE MOTHOCTHIO (He MeHee 80%), 1-2 HerpyOblie ommoKy;

4 Gamna — BOIPOC PAcKpbIT HE MOJHOCThIO (He MeHee 80%), MPUCYTCTBYIOT IpyOble OmIMOKHU (He
Ooree TBYX);

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

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

1 Gan — B OTBETE MPUBOJATCS OECCUCTEMHBIE CBEICHUS, OTHOCSIIMECS K TIOCTABIIEHHOMY BOIIPOCY,
HO HE JJaloIIHe OTBETAa Ha HErO;

0 6ayIoB — OTCYTCTBYET OTBET Ha BOIIPOC MJIU COJEPKaHHUE OTBETA HE COBIAAAET C MOCTaBICHHBIM
BOIIPOCOM.

4.3.Pe3yJbTaThl NPOMEKYTOYHOI aTTeCTALIMU U YPOBHH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIUI

HroroBasi oreHka BbICTaBIsAeTCS MO OautbHOU cucteme. CyMMUPYIOTCS Oasuibl, TOJYYCHHBIC 3a
KOHTpPOJbHBIE PabOThI, JOMAITHUE PaOOTHI, 32 AKTUBHYIO PabOTy Ha 3aHSATHUSX, 32 TEOPETUUECKHI cpe3
3HaHWH, Oauibl, MONYyYeHHBIE Ha dKk3aMeHe. MToroBas omeHka BeicTaBisieTcs: mo 100-0amuipbHOM IIKae,
UCXOJIS U3 TIOMyYEHHOUM CyMMBI 0AJIIOB:

Ot 0 1o 59 6aiIoB — «HEYIOBIETBOPUTEIHHOY
Ot 60 10 74 GasIOB — «YAOBIETBOPUTEIHEHOY
Ot 75 1o 84 6anioB — «XOPOIIOY

Ot 85 1o 100 6ayIoB — «OTINMYHO»

OcoOeHHOCTH MPOBEACHUH MPOLETYPhl OLICHUBAHUS PE3yJIbTaTOB OOYYEHUs WHBAIMJIOB U JIUI] C
OrpaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbsi 0003HAYEHBI B paboueii mporpamme JUCHUITIHHBI (MOTYJIS).
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YpoBHU c(HOPMUPOBAHHOCTH KOMIIETEHIIUHN OINPENEseTCs CASAYIOUIM 00pa3oM:

1. IlpoaBUHYTHIA ypOBEHH CHOPMHUPOBAHHOCTH KOMITETCHIIMH COOTBETCTBYET OLIEHKE «OTIMYHON:

OOyuaromuiics BiageeT 3HaHUSMU MPEAMETa B IOJHOM 00beMe y4eOHOIl mporpaMMBbl, TOCTATOYHO
rTyOOKO OCMBICIIMBAET JUCLHUIUIMHY; CaMOCTOSATENBHO, B JIOTMYECKOW IOCIEI0BAaTEILHOCTH U
MCYEpIBIBAIOIIE OTBEYAET Ha BCE BOMNPOCHI, MOAYEPKUBAET MPH ATOM CaMO€ CYHIECTBEHHOE, YMEET
aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIUPOBATH, 0000IIATh, KOHKPETU3UPOBATh M CHCTEMAaTHU3HPOBATH
M3Y4YCHHBIN MaTepua, BbIIEIATh B HEM IJIaBHOE: YCTaHABIUBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U; YETKO
(dbopMUpYET OTBETHI.

2. ba3oBbIil ypOBEHb COOTBETCTBYET OILICHKE «XOPOIIIO»:

OOyuaronuiicss BiaJeeT 3HAaHUAMHU AMCUUIUIMHBI TOYTH B IOJHOM OOBEME MpOrpaMMmbl (MMEIOTCS
poOesbl 3HAaHUM TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX pa3jienax); CaMOCTOSATEIbHO U OTYACTH MPH
HABOJMIIMX BOMNPOCAX JaeT IOJHOIICHHbIE OTBETHl HAa BOINPOCHI, HE BCErna BBIACNSACT Hamboiee
CYLIECTBEHHOE, HE JOITYCKAeT BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX.

3. TloporoBelif ypoBEHb COOTBETCTBYET OLIEHKE «yIOBIETBOPUTEIHHON:

OOyuaromuiics BiaZieeT OCHOBHBIM 00BEMOM 3HAHUM MO TUCIUIUIMHE; MPOSBISET 3aTPYJHEHUS B
CaMOCTOSITENIbHBIX OTBETaX, ONEPUPYET HETOUYHBIMU (POPMYIMPOBKAMHU; B MPOLIECCE OTBETOB JOMYCKAET
OIUOKH O CYIIECTBY BOIIPOCOB.

4. Huskuii ypoBeHb COOTBETCTBYET OLICHKE «HEYAOBIETBOPUTEIBHON:

OO0yuaromuiicsi He OCBOMII 00s3aTEIPHOTO MUHUMYyMa 3HAHUH TIpeAMETa, HE CITOCOOEH OTBETUTH Ha
BOIIPOCHI JJa’Ke IIPH JTOMOIHUTEIBHBIX HABOIALIMX BOIPOCAX IK3aMEHATOPA.
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@D oH[L OLEHOYHBIX CPEICTB FMCHUITTUHDI (MOTYISI) 0Z00PEH U peKOMEHTOBAH:
[TpopexTop mo y4ueOHO# padoTe yTBepxaeHo 27.02.26 A.A. CamaMaToB

Y4eHBIM COBETOM MaTEeMaTHYECKOTO (PaKyIbTeTa

[Tporokon 3acemanust Ne 8 ot 19.02.2026

[Ipencenarens YueHOro coBera

MaTeMaTHYeCKOro (akyIpTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanuemM kadeapbl IKOHOMUYECKOH TEOPUH U PErHOHATBHOIO PAa3BUTHA

ITporoxon 3aceqanust Ne 5 ot 30.01.2026

3aBenyromui kapenpoi COIIACOBaHO A.A. CanamarosB

ABTOD (COCTaBUTEIIH) E.A. Coponosa

CTpykTypa pa6oueii mporpaMmbl CO0OTBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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