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1. IacnopT ¢oHIAA OLIEHOUYHBIX CPEACTB

Hanpasnenue noarorosku: 02.03.01«MaTtemMaTika 1 KOMIBIOTEPHBIE HAYKH».

Hanpasnennocts: «MaTtemaTuyeckue U KOMIbIOTEPHbBIE METOABI B (yHIaMEHTAIbHBIX U IPUKIIATHBIX
HCCIIEOBAHUSIX Y.

JlucuunnuHa: «AHaIUTHYECKasi TEOMETPUSI».

Cemectpsrl: 1, 2.

dopma TpOMEKYTOUHOU aTTeCTAllMU: 3a4€T B 1 ceMmecTpe, IK3aMeH B 1 ceMecTpe, 3K3aMEH B 2 CEMECTpeE.
JUist OLleHUBAaHUA PE3Y/IbTAaTOB 00YyUEHHSI UCIOIB3YeTCs OAIIIbHO-PEHTHHIOBAsI CHCTEMA.
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2. Ilepeuennb popMupyeMbIX KOMIIETEHIIHI
W3yueHnne JAUCHUIUIMHBI «AHAaTUTHYECKass TEOMETpHs» HampaBiIeHO Ha (opMupoBaHHE
KOMITETCHIINH, MPUBEIEHHBIX B 1.

Tabmuua 1. Pe3ynabprarel 00yueHUs 10 TUCIHUILIMHE.

MCII0JIb30BATh
(dyHIaMeHTaIbHBIC 3HAHUS B
00acTU MaTEMaTHYECKOI0
QHaJIN3a, KOMIUIEKCHOTO U
(hYHKIIMOHAJILHOTO aHau3a
aJIreOpbl, aHATUTHYECKOM
reOMEeTpUH,

i QepeHIranbHON reoMeTpun
1 TOTIOJIOTHH,

Qg QepeHIranbHbIX
YpaBHEHUU, TUCKPETHON
MaTEMaTHKU U MaTeMaTHIECKOM
TTOTUKH, TEOPUHU BEPOSTHOCTEH,
MaTEeMaTHYECKOM CTaTUCTUKU U
CITy4ailHBIX MPOIIECCOB,
YHCIICHHBIX METO/IOB,
TEOPETUUECKON MEXaHHUKH B
npodeccrnoHanbHOM

JICATCIIBHOCTH

0a30BBIMH 3HAHHUSIMH,
MOJIY9EHHBIMH B 00JIaCTH
MaTeMaTHUYeCKUX U (M)
€CTECTBCHHBIX HAYK
OIIK-1.2. leMmoHCTpUpYET
YMEHHS peliaTh TUIIOBBIC
3amauu, GOpMyIUpyEeMbIC B
[paMKax MaTeMaTHYeCKUX U
(VJIM) €CTECTBEHHBIX HAyK
OI1K-1.3. UmeeT HaBBIKK
MCTIOJIh30BaHUST OCHOBHBIX
[OHSATUN, TEOPEM, 3aKOHOB
MaTeMaTUKHU U (VJIH)
ECTECTBEHHBIX HAyK IS
peIeHs 3a1a9
npodeccrnoHanbHOM
NesITeTbHOCTH.

Konpr
KOMIICTCHINY  ConepkaHue KOMIICTCHIUN Wuaukatopsl qoctmkeHust | [lepeueHb IaHUPYEeMBIX
COrIacHo cornmacHo ®I'OC KOMITETCHIIH COTJIACHO | Pe3yJIbTaTOB O0YYCHUS T10
oroc (OIIOII BO) OI1OI1 JMCLATLIHHE
(OIIOIT BO)
OIIK-1 (CrmocoGen koHCynbTHpOBaTh 1 [OITK-1.1. O6nanaer 3HaTh:

® OCHOBHBIC ITOHSTHS,
pe3yIabTaThl U METOBI
aHAJIUTUYECKOMH
reOMETpHUH, 00JIaCTh UX
MIPUMCHCHHSI.

YMeTh:

® pemarh CTaHAapTHBIC
3a7a4M 110
AHATUTHYECKOU
T€OMETPHUH U CBOJIUTH
HOBBIC 3a7a4H K
CTaH/IaPTHBIM.

Bnanets:

® METOJaMU PEIICHUS
TeOMETPUUYECKUX 3a7a4
B po¢eCCHOHATHHOU
JEATEIbHOCTH.
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cTp. 5

3. ConepxaHue OlEHOYHBIX CPEICTB MO AUCIHUNIHHE

3.1.Buabl O1IeHOYHBIX CPeICTB

Ta6mmia 2. Busbl O1IeHOYHBIX CPEJNICTB.

Kox xommnerenumu /

HaumenoBanue

Haumenosanue

KonTponupyemsbie OLIEHOYHOT'O CPE/ICTBA
Ne n/mt| mmaHupyemble pe3yabTaThl OLIEHOYHOT'O CPEZCTBA .
TEMBI / pa3zebl Ha MPOMEKYTOUHOU
o0Oy4deHus JUIS TEKYILIETO0 KOHTPOJIS
aTTecTaluu
OIlK-1 BekTopHas KoHTposibHas paboTa,
1 . Borpocsl k 9K3aMeHy
3HaTh: anreOpa TEOPETUYECKUI Cpe3.
® OCHOBHbIC TIOHATHUS,
[Mpsimas nunus HaKoHTponbpHas pabora,
2 pe3yabTaThl U METO/BI p |y b BOMpPOCH K SK3aMeHy
AHATHTHYECKO MIOCKOCTH TEOPETUUECKHIL cpes.
reoMeTpuu, 00JIacTh UX -
JIOCKOCTb U
IIPUMCHCHU. KonTponbHas paboTa,
3 ly . npsiMasi B . Bonpock! k s3K3aMeHy
MCTb: TEOPETUUECKHH CPE3.
MIPOCTPAHCTBE
® pemiath CTaHAApPTHBIC
3a7a4y 10 aHAIIUTHYECKOU
[IpeoOpazoBanne [KoHTposbHas padoTa,
4 Te€OMETPHUH U CBOJIUTH s Bonpock! k 5K3aMeHy
KOOpAWHAT TEOPETUYECKUI Cpe3.
HOBBIE 33J1a41 K
CTaHAPTHDBIM. Kpussie BToporo [KoHTposbHas paboTa,
S  Brnaners: s Bomnpock! k 3k3aMeHy
: nopsiKa TEOPETUUECKHIL cpes.
® METOAAaMH PELICHUs
reOMETPUYECKUX 3a/1a4 B
. [ToBepxHOCTH KonTponbsHas pabora,
6 npodecCHOHATbHON s Bonpocsl K 3K3aMeHy
BTOPOTO MOPSAKA TEOPETHUECKUI Cpes3.
NeSITETbHOCTH.

TunoBble 3agaHus, KpUTEPUM U II0KA3aTelIM OLEHUBAaHUSA B pPaMKaxX TEKYIIEro KOHTPOJISA
Mpe/icTaBjIeHbl B pabouell mporpamMme AUCUMILTUHBI (MOAYIsl). [lonHbIE KOMITJIEKTHI OLIEHOYHBIX CPECTB
¥ KOHTPOJIbHO-U3MEPHUTEIbHBIX MaTEPHAJIOB XpaHATCA Ha Kadepe.

3.2.ConeprkaHue OlleHOYHBIX CPEICTB

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

DK3aMEHAIMOHHBIA OHMIIeT 3a 1 ceMecTp COAEepKHUT 2 TEOPETUUYECKUX BOIMpOca M 3 MPaKTHYECKUX
3aJJaHMUs.

TeopeTnueckue BONPOCHI K 3K3amMeHy 3a 1 cemectp

1.  Bekropsl. Onpenenenne Bekropa. PaBeHcTBO BekTOpOB. KOIMHEapHOCTh M KOMIUIAHAPHOCTh
BEKTOPOB.

2.  JluneiiHble omepauuu Haja BekTopamu. CBoiicTBa omepanmii. Teopema 0 KOJTMHEAPHBIX
BEKTOpax.

3. Addunnas cucrema KOOpJMHAT Ha IUIOCKOCTU M B IpOCTpaHcTBe. KOOpauHATHI TOUKH.

4.  KoopauHatel BekTopa. IIpsmMoyronpHass cucTeMa KOOpPIMHAT Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.
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[TonsipHast cuctemMa KOOpAMHAT Ha MIIOCKOCTH. CBSI3b C MPSIMOYTOJIbHOM.

[Hunuaapudeckas, cdepudeckas CHUCTEMbl KOOpaMHAT B mpocTtpaHcTBe. CBsizp ¢
MPSAMOYTOJIbHOM.

Jluneiinas koMOMHALMS BEKTOPOB. JIMHEIHO 3aBUCUMBbIE, HE3aBUCUMbIE BEKTOPBI.

CBolicTBa JINHEWHO 3aBUCUMBIX U HE3aBUCHMBIX CHCTEM BEKTOPOB.

['eomeTpuyeckue CBOMCTBA JIMHEMHO 3aBUCUMBIX CUCTEM BEKTOPOB, COCTOSIIMX W3 OJHOrO,
JBYX, TPEX BEKTOPOB. JIMHEHHAas 3aBUCUMOCTb YETHIPEX BEKTOPOB.

basuc. baszucel Ha mpsMoii, miaockocTd, B mpoctpaHcTBe. KoopauHatel BekTopa B 0asuce.
CnoxxeHue BEKTOPOB M YMHOKEHUE BEKTOpA Ha YHUCIIO B KOOPJINHATAX.

Jlenenue oTpe3ka B 3aJaHHOM OTHOLIEHHH.

OrnpeneneHne CKaISIPHOTO MPOU3BENECHUS BEKTOPOB.

Jlnuna Bexropa. PaccrosHue Mexy IByMsi TOYKaMH. YTOJI MEKIY BEKTOPaMHU.

BektopHast opToroHasibHasi MPOEKIMS M CKaJlApHAs MPOEKIUs BeKTopa Ha ochb. CBOICTBa
CKAIISIPHOM MPOEKILINH.

Jloka3aTenbCTBO CBOMCTB CKaJISIPHOTO MpOM3BeACHUsA. TeopeMa O 3amucH CKaJIsipHOTO
MPOU3BEICHUS B KOOPIMHATAX.

[IpaBas Tpoiika BEKTOPOB: ONPEEICHUE U TPUMEPHI.

OmnpeneneHne M CBOWCTBA BEKTOPHOTO IPOM3BEACHMS BEKTOpOB. Teopema o0 3amucu
BEKTOPHOI'O ITPOU3BEICHNS B KOOpAUHATAX.

OmnpeneneHre M CBOMCTBA CMEIIAHHOTO IIPOM3BENEHUS BEKTOPOB. TeopemMa O 3amucu
CMELIaHHOTO IPOU3BEAECHUS BEKTOPOB Yepe3 KOOPAUHATHI COMHOXKHUTEIEH.

Hamnpasistomuye KOCUHYCHI.

Ob6miee nmousaTHe 00 ypaBHEHHIX. AnreOpandecKkue JMHUU U TTIOBEPXHOCTH.

Hampasnsrommii  Bektop. Bexrop HopManu. Ilapamerpuueckoe ypaBHEHME IIPSMOM Ha
IIJIOCKOCTH.

Kanonnueckoe ypaBHeHHE IPSIMOIl Ha TIIOCKOCTH.

O6miee ypaBHEHHE MPSIMOM Ha TUIOCKOCTH. [ eoMeTpruyeckuii cMbICT KO3 UITUEHTOB.
Kputepuii KoIMHEapHOCTH BEKTOpA U MPSMOM.

PaccrosiHue OT TOUKM 10 IPSIMOM HA MIIOCKOCTH.

B3auMHoe pacnionoxkeHue npsMbIxX Ha TIOCKOCTH.

Teopema 0 MONMYIJIOCKOCTSIX.

[TapameTpuueckoe ypaBHEHUE TUIOCKOCTH.

OO6miee ypaBHEHHE IUIOCKOCTH. |'eoMETpHUYecKuil CMBICT KO3(PHUIIMEHTOB B 00IIeM
YpaBHEHUH IJIOCKOCTH.

B3anmHoe pacnosiokeHue mI0CKOCTEMH.

PaccTosiHMe OT TOUKH /10 MIIOCKOCTH.

[TapameTpuyeckue ypaBHEHHS IPSIMOW B IPOCTPAHCTRBE.

Kanonnueckoe ypaBHEHHE NPSIMOM B MPOCTPAHCTBE.

[IpsiMast kak TUHUA NIEPECECUCHHE IBYX TIOCKOCTEH.

Kanonnueckoe ypaBHEHHE NPSIMOM B MPOCTPAHCTBE.

B3anmHoe pacnonoxeHue npsMon U INIOCKOCTH.

B3anMHOe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.

PaccrosiHue OoT TOUKH 10 IPSMON B IPOCTPAHCTBE.

PaccrosiHne Mexy CKpEeIMBAIOIIMHUCS PSIMBIMH.

[lepexoxn ot oxHOM adhhUHHON cHCTEMBI KOOPIUHAT K APYrol C TEM K€ HayaJIoM.

[Tepexon ot omHol addUHHONW CHCTEeMBl KOOpPAWHAT K JAPYrodl ¢ HW3MEHEHHWEM Hadaja
KOOpJUHAT.
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42. Tlepexom OT OMHOW TMPSMOYTOJBHOM CHCTEMBI KOOPJAWHAT Ha IUIOCKOCTH K JApYrou
IPSIMOYTOJIBHOM cHCTeMe KOOPIUHAT.

43. Omnpezaenenne KpUBOil BTOpOTo mopsiaka. KoppekTHOCTh onpeneneHus.

44. Omnpenenenue 3umnca. KaHoHn4eckoe ypaBHEHUE IUIMIICA.

45. JlupexTopualibHOE CBOMCTBO 3aumica. ONTHYECKOe CBOMCTBO 3JUTHIICA.

46. Omnpenenenue runepOonsl. KanoHnueckoe ypaBHEHHE THIIEPOOITBL.

47. JlupexTopualibHOE CBOMCTBO TUNep00Iibl. ONTHYECKOE CBOMCTBO TUTIEPOOJIBI.

48. Onmnpenenenune mnapabonbl. KanoHndeckoe ypaBHeHHE mapaboibl. ONTHYECKOE CBOWCTBO
mapadoJIbI.

Onpenenenus, (GOpMyTUPOBKM CBOICTB, MNPENJIOKEHUH, TEOpeM M TOJHBIE JOKa3aTelbCTBA

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

baza npakTtrueckux 3amanuii 3a 1 cemecTp

Ne .
i DopMynMpoOBKa BOIIPOCa IIpaBUIBHBIN OTBET
1 B nossipHoii cucreme koopauHar gansl Touku A (8, -27/3) (1, -2n/3)
' u B (6, n/3). Haiigute koopauHaThl cepequHbl oTpe3ka AB.
9 Haiitu nmmay cymmel BektopoB a u b, eciu [a|=3, |b|=4 u \/3_7
' yroi Mmexxay a u b pasen /3.
3 Haiitu nnuny Bekropa a-2b, ecu [a|=1, |b|=2 u yron J21
' MEKIy @ u b paBen 2m/3.
Haiitu BekTOp, SABISIONINIICS OPTOrOHATBHON IPOEKIIUEH (-4, -4, -2)
4, BekTopa a=(-10, 2, -2) Ha IPSAMYIO ¢ HAIPaBJISIIONAM
BekTOpoM €=(2, 2, 1).
5 Haiinure o0beM mupamusl ¢ BepummHamu B Toukax: O (-1, 2/3
' -1,-1), A(1,0,0),B (0, 1, 0), C (0,0, 1).
HanumuTe ypaBHEHHE TUIOCKOCTH, MTPOXOSIIEH yepes X-y+2z=0
6 IEHTP CUCTEMBI KOOPJIMHAT M COJIEpIKaIIEH MPSMYIO
' x-1_y-1_z
2 0 -1
5 Hansr Toukn O (0,0,0),A(1,1,1),B(0,1,0)u C (0,0, 1
' 2). Haiigure paccrosiaue mexny npsimbivu OC u AB.
BbISICHUTH B3aMHOE PacIooKeHUE ABYX MIOCKOCTEN [TapannenbHbI
Xx=1+u X=1+u+v
8. y=1+2u+v u q y=-1+4u
z=1+3u-v Z=2+U+5v
9. Haiinure 06beM mapamienenurmesa, moCTPOCHHOTO Ha 46
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BekTopax 3a-4b+4c, 5a+6b-2c¢ u 3a+3b-2c, rue BekTOpHI 4,
b 1 ¢ momapHO OpTOrOHAIBHBEI U UMEIOT EANHUIHYIO
JUTHHY.

. + = -
Haiinure KocuHyC yriia Mexy npsMbiMu X+2Y-+3=0 u 1/ \/g

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

Haiitu yron mexny minockoctsimMu X+2y-z-1=0 u 3X-5y- /2

1L 7z=0.

Haiitu paccrostaue ot Touku M (1, 1, 1) no mockoctu 1

12| ox-2y+7-4=0,

Haiinure npoekuuto Touku A (2, -1, 3) Ha mI0CcKOCTh 3X- (-1,3,3)

13- | 4y+15=0.

CocTraBuTh YpaBHEHHE DJUIHTICA, €CTTU (DOKYCaMU SIBJISTFOTCS G y2
3 !
4 3

14.
toukd (1, 0), a Touka (\/§ : 7) MIPUHAJICKUT DIUTUIICY.

CocTaBuTh ypaBHEHHE 3JUIUIICA, €CTH (POKyCaMH SBIISIOTCS X2y
15. | Touku (£2, 0), a UpeKTPUCAME SBIISIOTCS IpPsMBIE X=+18. —+—==1

CocTaBUTh KAHOHUYECKOE YpaBHEHHE THIIEPOOIIBI, X2

16. | mpoxomsieit yepe3 Touky (-1, 3) 1 uMeroLueit aCHMITOTHI, 5

y=12X. —
4

Hanummure kaHOHUYECKOE ypaBHEHUE MapadoIIbl, GOKYC y2 8x
17. | koropoii pacniosokeH B Touke (2, 0). Haiinute ypaBHeHHe '
€e IUPEKTPHCHI.

DK3aMEHAIIMOHHBIA OHMJIET 32 2 CeMECTp COJCPKHUT 2 TEOPETUUECKUX BOIMPOCa M 2 MPAKTHYECKUX
3aJJaHMUs.

TeopeTnueckue BOMPOCHI K IK3aMEHY 3a 2 CEMECTP

1.  OmnpeneneHue coOCTBEHHOTO BEKTOpa MaTpuilbl. JloKa3aTeabCTBO JEMMBI O COOCTBEHHBIX

BEKTOPaX CUMMETPUYECKON MaTPHUIIBIL.

Jloka3aTenbCcTBO JIEMMBI O TIPUBEIEHUN CUMMETPUYECKONH MaTPHUILIbI K IMATOHAJILHOMY BUY.

3. Jloka3aTenbCTBO TEOpEMbl O TMPHUBSACHUHM YpaBHEHHsS KPUBOW BTOPOTO TMOpsAKa K
KaHOHUYECKOMY BHUJLY.

4.  OmpeneneHue OPTOTOHAIBHOTO WHBAapHaHTa KPHBOW BTOpPOro mopsaka. Jloka3aTembCTBO
JIEMMBI O XapaKTePUCTUUYECKOM MHOTOUYJIEHE MaTPUIIbl KBaJPAaTUYHON YacTU U CIEACTBHE U3
Hee. JlokazaTenbCTBO JIEMMBI 00 ONpeIeTuTeNe PACITUPEHHON MaTPHUIIBL.

5. OmnpeneneHue IEHTPAJIBHOM KPUBOM BTOPOro TMopsiaka. Jloka3aTenbCTBO TEOPEMBI O
HAXO0XJICHUU [IEHTPA KPUBOUW BTOPOTO MOPSIKA.

o
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6.

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

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Jloka3aTenbCTBO TEOPEMBI O PACIO3HABAHMM LIEHTPAJIbHBIX KPUBBIX BTOPOIrO MOpsAKa MpU
IIOMOUIY OPTOI'OHAJIbHBIX WHBAPHUAHTOB.

Onpenenenre OpTOrOHAIBLHOTO MOJIyMHBapHUaHTa KpUBOM BTOPOro mopsjaka. JlokazarenbCcTBO
JEMMBI O XapaKTEPUCTUUYECKOM MHOTOYJIEHE PaCIIMPEHHOW MaTpULbI U CIEJICTBUE U3 HEE.
JlokazaTenbCcTBO JJEMMbI 00 MHBAPHAHTHOCTH MapaMeTpa S.

Jloka3aTenbCTBO TEOPEMBI O PACIIO3HABAHWN HELIEHTPAIBbHBIX KPUBBIX BTOPOTO MOpSAKA MpU
MTOMOIUIY OPTOTOHAJIBHBIX UHBAPUAHTOB U MOJYMHBAPUAHTOB.

Onpenenenne apPUHHBIX TPeoOpa30BaHUil MIOCKOCTH U MPOCTPAHCTBA.

JlokazarenbCcTBO CBOMCTB ap(pUHHBIX MPeoOpa3oBaHUA.

JlokazarenbcTBO TeopeMbl 00 adhruHHON KIaccu(UKAIMK KPUBBIX BTOPOTO MOPSIKA.
Omnpenenenre NOBEpXHOCTU BTOPOTro nopsiika. KoppekTHOCTh orpeieneHus..

OnpeneneHus  SJUIMICOMAA,  OJHOMOJIOCTHOTO ¥ JBYIOJOCTHOTO  THIIEPOOJIOH]IOB,
AJUIMNITHYECKOTO M runepboamdeckoro mnapabdonounoB. HMccnemoBanue wux ¢Gopmbl U
IIOCTPOEHHE.

OnpeneneHne KOHUMYECKOM MOBEPXHOCTH. OmpeneneHne 3JUIMNTUYECKOr0 KOHyca U €ro
noctpoeHue. Kpusble BTOpOro nopsiaka Kak KOHH4eCKUE CEUEHUS.

Onpenenenue HWJIAHIPUYECKOMN MTOBEPXHOCTH. Onpenenenus SIUIMTIINYECKOTO,
runepOoINIecKoro U NapadboIMyecKoro MHUIMHAPOB. VX mocTpoeHue.

Jloka3aTenbCcTBO TEOPEMBI O MPSIMOJIMHENHBIX 00pa3yIOLUINX OJAHOMOIOCTHOTO TUIlepOoIona.
JloKa3aTenbCTBO  TEOPEMBI O  MPSIMOJMHEHHBIX  OOpa3yloIUX  TUNEpOOIHMYECKOTO
napaboJsonja.

Jloka3aTenbCTBO JIEMMBI O AUArOHAIM3UPYEMOCTH MaTPULIbl KBaIPATUYHOW YaCTH ypaBHEHUS
MOBEPXHOCTU BTOPOTO MOPSAKA.

JloKka3aTenbCTBO JEMMBI 00 OPTOrOHAJIBHOCTH COOCTBEHHBIX BEKTOPOB CHMMETPHUYECKOU
MaTpuilbl pazmepa 3x3.

Jloka3aTenbCcTBO TEOPEMBl O IPUBEACHUM YpPAaBHEHMs ITOBEPXHOCTH BTOPOTO IMOpSAKa K
KaHOHUYECKOMY BHU]LY.

OmnpeneneHre OpPTOrOHAJIBHOIO HMHBapUaHTAa U IOJIYMHBAapHAaHTa IOBEPXHOCTEH BTOPOTO
nopsanaka. Jloka3zaTenbCcTBO JIEMMBI O  XapaKTEpPUCTUYECKOM MHOTOWIEHE MaTpHIIbI
KBaJpaTUYHOM 4acTu U CIeACTBHE U3 Hee. JloKa3aTeslbCTBO JIEMMBI O XapaKTEpUCTHUYECKOM
MHOTOYJIEHE PAaCIIUPEHHON MaTPHUIIBI.

Onpenenenne NEHTPAIbHON TOBEPXHOCTU BTOPOTO MOPsIIKA.

Jloka3aTenbCTBO TEOPEMBl O HAaXOXKJIEHUU LEHTpa TOBEPXHOCTH BTOPOTO MOPAIKA.
Jloka3aTenbCcTBO TEOPEMBI O PAaCIO3HABAaHUU MTOBEPXHOCTEN BTOPOIO MOPsAKA IPU MOMOILU
OpPTOTOHAJILHBIX NHBAPUAHTOB U MMOJYHHBAPHUAHTOB.

OmnpeneneHue KacaTelnbHONM NPSIMOM K IOBEPXHOCTHM BTOpPOro mnopszaka. Jloka3aTenbCcTBO
TEOPEMBI O KacaTeJIbHOM MIIOCKOCTH.

OnucaHue ce4eHUi TOBEPXHOCTH BTOPOIO MOPAJIKA MIOCKOCTHIO.

JlokazarenbcTBO TeopeMbl 00 adGuHHON KiIaccu(puKauy MOBEPXHOCTEW BTOPOTO MOPSIIKA.

Onpenenenus, (GOPMYTUPOBKH CBOWCTB, MPEAJOKEHUH, TEOpEM H TOJIHBIE JOKa3aTellbCTBA
npuBeacHs B cucteme LMS Moodle (moodle.uio.csu.ru).
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ba3a npakTrueckux 3aaHui 3a 2 CEMecTp.

11\;(_;[ DopmyJIHpOBKA BOIIPOCa [IpaBuibHBIN OTBET
OnpenenuTb KAHOHUYECKUH BUA U KAHOHUYECKYIO CUCTEMY X2 yZ
KOOpAMHAT JMHUH BTOPOTO NOPSAIKa T + E =1

1. | bx*+8xy+5y*-18x-18y+9=0.

X 1(1 1)x) (1
=— +
y 21 -1y 1
OnpenenuTb KAHOHUYECKUH BUJ U KAHOHUYECKYIO CUCTEMY NG y2
KOOpAMHAT JMHUH BTOPOTO NOPSAIKa Z + ? =1
2. | Bx*+4xy+8y*-32x-56y+80=0.
x) 1(1 2)\Xx . 2
y) J5l2 -1ly) (3
OnpenenuTs KAHOHUYECKUH BUJL 1 KAHOHUYECKYIO CUCTEMY X2 y2
KOOPJAMHAT JIMHUU BTOPOTO MOPSAAKA ———=1
3. | 12xy+5y%-12x-22y-19=0. 4 9
X 1 (2 3\x) (1
=— +
y) V1313 -2y U
OnpenenuTb KAHOHUYECKUH BU U KAHOHUYECKYIO CUCTEMY yz _2./2x
KOOpAMHAT JMHUH BTOPOTO NOPSAIKa .
4, x2+2xy+y2-8x+4=0. X _ i 1 1 X N 1
y 2\1 -1y ) 1
OnpenenuTb KAHOHUYECKUH BU U KAHOHUYECKYIO CUCTEMY x? y2
KOOpAMHAT JMHUH BTOPOTO NOPSAIKa 2— -—=1
5. | 7x2+16xy-23y%-14x-16y-218=0. 5 9
x) 1 (4 1})\Xx N 1
y) J17l1 —4)y) (o
Onpenenuth BU JIMHUAU TIEPECEUCHHS THIIEPOOIonIa 72 y2

6. Xyt o1’ Tunepbona 116 64
—+-———=1 u mnockoctu x=9.

9 8 2 x=9
Onpenenuts BUJ JIUHUH, 10 KOTOPOH MIOCKOCTh X-Z=0 [apat y? =2x

7. TepeceKaeT OBEPXHOCTD X2+2Y+72+4Xy-2X2-4yzZ+2X- apaborna =7
6z=0.

[To kako¥ TMHUM MIIOCKOCTh X+Yy-z=0 nepecekaer r 5 (X)? = (y')? =1

8. JIBYTIOJIOCTHBIN THIIEPOOTONT X2+Y2-2%= - 47 unepoona X+y—7=—4
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9 Hamucath ypaBHEHHE KpyTioro KOHyca, KacaroIIerocs 72=42xy
' mockoctert Oxz u Oyz no npsimeiM Ox u Oy.
Hanwucars ypaBHenue ammuncousa ¢ Beprmnamiu (0, 0, 6) u G y2 (z- 2)2
10. | (0, 0, -2), 3Has, uro mIockocTh OXY mepecekaeT ero mo E + E + T =1
OKPY>KHOCTH paaunyca 3.
Hamucats ypaBHeHHE rUIIEpOOTNYECKOTO IUIMHIPA C , (~y+z- 3)2
2 (-x+2-3)7 -2
L y2 .
11. | nanpasmsomeit X _T =1, =3 u o6pazyrouei, 4
napaiuiensHoii Bekropy (1, 1, 1).
12 Onpenenuth apGUHHBIN THUIT TOBEPXHOCTH C TMOMOIIBIO | ['mmepOonnueckuii mapabosion;y
" | metona Jlarpanxa: 4xy+2x+4y - 6z - 3=0.
13 Onpenenuth aQUHHBIN THI TOBEPXHOCTH C IIOMOIIIBIO DITUNTHYECKAN [TUITUHIP
" | metona Jlarpamxka: 2X2+y? +27°-2xy — 2yz + 4x — 2y=0.
Onpenenuth ahPUHHABIN TUIT TOBEPXHOCTH C TTOMOIIBIO JIBYTIOJIOCTHBIN THITEPOOTIOUT
14. | metona Jlarpamxka: X?+y>~3z°—2Xy — 6XZ—6yz+2X
+2y+4z2=0.
15 Onpenenuts TUI TOBEPXHOCTH [TapaGonuyeckuii MUIAHIP
| -x2-9y?+6xy+50%-50y-152-100=0.
Onpenenuts ahPUHHBIN TUIT TOBEPXHOCTHU C IIOMOIIBIO DIIUNTUYECKUNA KOHYC
16. | merona Jlarpamxka: X?—2y? +22+4Xy — 8xz—4yz—14x —
4y+14z+16=0.

© OI'BOY BO «Uenl'V»




MUHOBPHAYKHU POCCUN
\‘)} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE
@ 00pa3oBaTenbHOE YUPEIKICHHE BEICIIEro 00pa3oBaHus

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

®DOoHJ] OLIEHOYHBIX CPEACTB AT IPOMEKYTOUHOH aTTECTAIMH 110 IUCHUILIMHE «AHAIUTHIECKas TeOMETPHUS 10
Harnpasienuio noaroroku 02.03.01 «MaremaTnka 1 KOMIIBIOTEPHBIE HAYKH» HallPaBIEHHOCTH «MaTeMaTiuaeckue cTp. 12
M KOMITBIOTEPHBIE METOIbI B (JYHJaMEHTAIBHBIX M NPUKIaTHEIX ncciaenoanusix» GI'BOY BO «Uenl'Y»

4. Tlopsinok mpoBeeHUs] U KPUTEPHH OLlEHMBAHUS MPOMEKYTOUYHOI aTTecTalu

4.1.11opsinok npoBeeHUsI MPOMEKYTOYHOM aTTecTaluu

OK3aMeH MpPOBOJUTCS B INPUCYTCTBUM IpENoOAaBaTelsi M IpeanoyiaracT peleHue 3axad u
Pa3BEPHYTHIH, MOJIHBIM OTBET HA TEOPETUYECKUE BOIIPOCHL. BOIIPOCHI COCTABIIAIOTCA ¢ Y4ETOM MaTepuaia,
IIPOMJCHHOIO KAaK Ha JICKIMOHHBIX 3aHATHAX, TaK U Ha NPAKTUYECKUX 3aHATHAX. Bpems, orBonuMoe Ha
BBITTOJIHEHUE UTOTOBOM paboThl, 90 MUHYT.

4.2 Kputepuu olleHUBAHHUS MPOMEKYTOYHOM ATTECTALMH MO0 BUIaM OLIEHOYHBIX CPe/ICTB

OI.[GHI/IBaHI/Ie OTBE€Ta HAa 5K3aMCHC

DK3aMeH MPOBOAMTCS 10 OKOHYAHUU MepBoro cemectpa. CyMMapHBIid 6aut SKk3aMeHa OIIEHUBAETCS
40 6annamu.

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

MakcumanbHasi OIleHKa 3a KaXAbld BOMPOC cocTamisieT 8 OamoB. [Ipu orneHMBaHMM OTBETa Ha
KaKBIA U3 BOIIPOCOB MCIIOIB3YETCS CIEYIONIAs 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 TOCTaBIEHHOMY 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 ¢(hOPMHPOBAHHOCTH KOMIIETEHIUI

HroroBasi oreHka BbICTaBIsAeTCS MO OautbHOU cucteme. CyMMUPYIOTCS Oasuibl, TOJYYCHHBIC 3a
KOHTPOJIbHBIE PabOThI, JOMAITHUE PaOOTHI, 32 AKTUBHYIO PabOTy Ha 3aHSATHUSX, 32 TEOPETUYECKHH cpe3
3HaHWH, Oajuibl, MOYyYeHHBIE Ha Kk3aMeHe. MToroBas omeHka BeIcTaBisieTcs: mo 100-0amuipbHON IIKae,
UCXOJIS U3 TIOMyYEHHOUM CyMMBI 0AJIIOB:

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

Ot 85 o 100 6aIoB — «OTIUYHO»

OcoOeHHOCTH MPOBEJCHUH MPOLETYPhl OLICHUBAHUS PE3yJIbTaTOB OOYYEHUs WHBAJIMJIOB U JIUI] C
OrpaHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbsi 0003HAaYEHbI B paboueii mporpaMmme JUCHUITIHHBI (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:

OOyuaromuiics 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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02.03.01 MaremaTuka U KOMIIBIOTEPHbIC HayKHu, MaTeMaTH4ecKHe H KOMIIbIOTEPHbIE METO/AbI B
(yHAaMeHTAJBbHBIX M IPUKJIAJHBIX HCCJICA0BAHUAX, AHAJMTHYECKasi reomerpus, 2026 rox Hadopa,
ouHasi popma

®DoHJ OLEHOYHBIX CPEICTB FMCHUIUIUHDI (MOTYIS) 0F00PEH U peKOMEHTOBaH:
[IpopekTop mo yuebHoi1 paboTte yTBepkaeHo 27.02.26 A.A. CanamaroB
Y4eHBIM COBETOM MaTEeMaTHYECKOTro (aKyIbTeTa

[Tpotoko:n 3aceganus Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MaTeMaTH4eCKoro (akyIbTeTa COITIaCOBaHO A. C. CKopbIHUH
3acenanueM kadeapbl IKOHOMUYECKOIH TEOPUH U PErHOHAJTBHOIO Pa3BUTHA

ITporokon 3aceqanust Ne 5 ot 30.01.2026

3aBenyromui kapenpoi COIIACOBaHO A.A. CanamarosB

ABTOD (COCTaBUTEIIH) E.A. Coponosa

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bBOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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