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1. Ileain ocBOEHMSI AMCIATIIIMHBI

[lenp nucuuIuinHbl «Anredpa U reoMEeTpus» COCTOMT B M3YyYEHUU OCHOB JIMHEHHOU
ayreOpbl M aHAIUTUYECKOM reoMeTpuu, OOBEAUHAIONIMX TEOPUIO JIUHEHHBIX CUCTEM, MAaTpHIl U
OIIPEEIUTENEH, JIMHEUHBIX IPOCTPAHCTB U JUHEHMHBIX ONEPAaTOPOB, MHOTOWIECHOB, KPUBBIX U
IIOBEPXHOCTEN BTOPOTO MOPsIIKA.

2. Mecto nucuumiunsel B ctpykrype OII 0akanaBpuara

JuctumnnuHa «Anredpa U TeOMeTpus» OTHOCHUTCS K 0a30Boi yactu OIl OakamaBpuara.

Jlis  ycBOEHHWS JaHHOW JUCHUIUIMHBI HE0OXO0auMO, YTOObI OOydaromuiics BIaael
3HAHUSAMU U YMEHHUSIMH, IPETyCMOTPEHHBIMH B 0a30BBIX Kypcax cpeAHel mKoIbl «I'eoMeTpusi» u
«Anrebpa 1 HavaIa aHAIU3a».

[Tonydyennsie B Kypce «Anredpa U reOMETpHs» 3HAHUS HEOOXOAUMBI ISl M3Y4YECHHUS
NOCEIYIONMX TUCIUIUIMH 0a30BOT0 IUKIA «MartemaTudeckuii ananmusy, «Auddepennuansabie
ypaBHEHUsD», «MeToAbl ONTUMU3ALII.

3. [lnanupyemble pe3yJbTaTbl O0y4YeHHS] 1O IUCHUILIUHE, COOTHECeHHbIe ¢
IVIAHUPYeMbIMU pe3yJabTatamu ocBoenusi Ol 0akanaBpuara

[Iporecc u3yueHus TUCHUILTMHBI HAMPaBiIeH Ha (POPMUPOBAHUE CIICTYIOUIUX 3JIEMEHTOB
komneTeHmii B coorBercTBur ¢ ®I'OC BO, OIl BO u mpuoOpereHus ciaeayromux 3HAHUM,

YMEHMM, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®dopmupyemasi KOMIIeTeHIIHS NHaukaTop 10CTHKEHUS Ilepeuyenn
(xoa u (popMyJIMPOBKA) KOMIIETeHIIUH IUIAHUPYEMBIX Pe3yJIbTATOB
(xox M popMyJIHpPOBKA) o0yueHust
OobmenpogeccuoHaNbHbIE KOMIIETEHUMHU
3HaTh:
— TIOCTAHOBKHU 3a7a4 JIMHEHHOMH
anreOppl M aHAJMTHUYECKOM
reOMETPHH;
- OCHOBHBIC IIOHATHA )41
OIIK — 1.1 [IemoHCcTpHpyeT
o (bopMyIHPOBKH TeopeM
HaBBIKU pabOThI ¢ yueOHOU S
JMHEHHON anredpbl u

JUTEPATYpPOU MO JUCHUTUINHE
OIIK - 1.2 lemoHCTpUpYET

AHAJIMTUYECKOU FEOMETPHUU.

OIIK-1 Coocoben

MPUMEHSITh
dbyHIaMeHTaIbHBIC 3HAHUS,
MOJTy4eHHbIEe B 001aCTH
MaTeMaTHYeCKUX U (WIIH)
€CTECTBEHHBIX HaYK, U
UCTIOJIh30BAaTh MX B
npodeccnoHanbHOM
JeSTeTbHOCTH

HaBBIKH PEUIEHUS TUITOBBIX
3aJ1a4, BBIIOJTHCHUS
CTaHJIAPTHBIX JEHUCTBUI
OIIK — 1.3 IemoHcTpHpyeT
HaBBIKU HCIIOIL30BaHUS
OCHOBHBIX TTOHSTHH,
KOHIENIHH, (HaKkToB,
MIPUHITATIOB MaTEMATHUKH U
€CTECTBEHHBIX HAYK IS
peleHns TPaKTHYECKUX
3aja4

Ymersn:

— peliarth 3aJlavv Mo JIMHEMHOU
anredpe W aHAIUTUYECKOU
TEOMETPUU;

— JOKa3bIBaTb OCHOBHBIE H
BCIIOMOTI'aTCJIbHBIC YTBEPKACHUA
Y TEOPEeMBI U3 Kypca anreOpsl U
r€OMETPUH.

Bnapern:

— MaTeMaTHYeCKHM armapaToM
anreOpsl ¥ TEOMETPHH;

— HaBBIKAaMHM HCIIOJIb30BaHU
amnmapara ajaredpsl ¥ TeOMeTpUn
MpH  pEelIeHHH  KOHKPETHBIX
3aja4.




4. O0beM, CTPYKTYpPA M COJePrKAHUE TUCHUILINHBI
OO01mmas TpyI0eMKOCTh TUCHUIUTHHBI cocTaBisier 10 3a4. en., 360 akan. Jac.

®opMbI TEKYLIIETO

Bujbl yueOHbIX 3aHATHI, KOHTPOJIA
£ | BKJIIOYasi CAMOCTOATEIbHYIO ycneBaeMoCTH
Tembl (pa3aesibl) =
Ne 2 padoTy CTyEeHTOB,
AUCHUILIMHBI, =
n/n 5 U UX TPYJA0EMKOCTh dopma
HX COJepKaHHue &) .
(B akageMHYeCKHX 4acax) NPOMEKYTOYHOM
arrecTauMu
(o cemecTpam)
KonTakTHasi paéora
() R
O L = | 3 S
S o) S| H 9 A
= | 3 - Z 85
= 5] o = = =
= <) = .| 5 ® o
AR AR L
Sl 28] 9500 &
&g 5|258¢
= = N4 = <
< ()
Cucremsl JIMHENHBIX
1. |anreOpanueckux 1 | 316 3
ypaBHEHUH
2. |KommekcHble uncia 1 | 4 3
3. Onepanuu ¢ MaTpuaMu BEE: 3 4 KontponsHas  pabora
Nel
4. |I'pynmsl, KoJbLia ¥ MO 1 1316 4
5. |Onpenenutens 1 | 8 |16 4
6. Panr matpuisr 11316 3 4 KontponbHass ~ pabota
Ne2
7. |Kpusble Broporonopsinka| 1 | 3 | 6 4
] MHorouieHsl 116112 5 5 KonTtponpHass ~ pabota
Ne3
Bcero 3a 1 cemecTp 34 | 68 11 31 |9x3ameH
9. |BekTopHBIE MPOCTpPAaHCTBA 2 | 8 |16 5
10. IInockocth ™ npsmasa B 2 o) 4 5
IIPOCTPAHCTBE
1L AddurHBIC IPOCTpPAHCTBA 2yl 2|4 3 5 KontponpHass ~ pabota
Ne4
12 EBKHI/IIIOBBI BCKTOPHBIC 2 6 12 5
IPOCTPAHCTBA
13, JIuneiinpie onepaTopsl ) 3 | 16 3 5 Kontponbnas pabota
Ne5
14. IIoBepxHocTH BTOPOro| 4 8 5
nopsaka
15, bununeiinbie u >l 4| g 4 ) KonTtponpHast ~ paborta
KBaJpaTHIHbIE (OPMBI Ne6
Bcero 3a 2 cemecTp 34 | 64 10 32 |9x3ameH
Bcero 68 | 132 21 63




Coaep:xaHue pa3aesoB IMCHUIIIHHBI:

1. CucteMbl JIMHEHHBIX AJIre0pandecKUuX YpaBHeHU

1.1.
1.2.
1.3.
1.4.

L.5.
1.6.
1.7.
1.8.
1.9.
1.10.
2.
2.1.
2.2.

2.3.

2.4.
3.

3.1.
3.2.

3.3.
3.4.

3.5.
3.6.
3.7.
3.8.
3.9.
3.10.
4.
4.1.
4.2.
4.3.
4.4.
4.5.
4.6.
4.7.
4.8.
4.9.
4.10.

Cucrembl TUHEHHBIX anreOpandeckux ypaBHeHuii (CJIAY)
CoBMecTHBIE/HECOBMECTHBIE, ONpeieieHHbIe/Heonpenenenusie CJIIAY
Pacmmmpennas maTpuna cucTeMbl

DneMeHTapHbIe TPe0OPa30BaHUs HAJl CTPOKaMHU MaTPHULIbl. DKBUBAJICHTHOCTH CHCTEM,
HOJYYEHHBIX C TIOMOIIBIO IEMEHTAPHBIX ITPe0Opa3oBaHUi

Meron I'aycca

VYcnoBust coBMecTHOCTH M onpeesieHHocTH CJIAY

[TpaBui0 HaXOXKAEHUS OOILEro pelIeHus

Tpynoemkocts MeTona ['aycca

[110x0 00yCIIOBIIEHHBIE CUCTEMBI

Merton 'aycca ¢ BBIOOpOM BEeIyIIETO 3JIEMEHTA

KoMmuiekcHblIe ynciia

MHOKeCTBO KOMIIJIEKCHBIX YHACEN U OIIEpalliy Ha HEM

JleiicTBUTENpHAS U MHMMAsl YaCTH KOMIIJIEKCHOTO unciia. KOMIUIEKCHO-CONPSKEHHOE
qucs0. MozyJlb M apryMeHT KOMIUIEKCHOTO YUCIIa

Tpuronomerpuyeckas popma KOMIUIEKCHOT0 yrcia. Ee npuMenenue Ui yMHOKEHHMS,
JIEJIEHNs1, BO3BEJICHUS B CTEIIEHb U U3BJICUYEHUSI KOPHEN U3 KOMIUIEKCHBIX uncen. @opmyna
Myagpa. ®opmyna Ditnepa

[IpencraBieHre MHOKECTB KOMILJIEKCHBIX YHUCEN HA IIIOCKOCTH

Onepanuu ¢ MaTpunamMu

[TonsiTHE MaTpuUILbI

Hynesasi, enMHUYHAs, BEpXHETPEYTOJIbHAS, HUKHETPEYTOJIbHAs, CHMMETpHUYECKas,
KOCOCHMMETPHYECKast MaTPULIbI

MatpuyHble €IMHHALIBI U MAaTPUILIA IEPECTAHOBKU

Onepanny HaJ MaTPULIAMM: CJIOKEHUE, YMHOKEHUE Ha YUCIIO, TPAHCIIOHUPOBAHHUE,
YMHOXEHHE MaTPHI]

CaoiicTBa onepanuii ¢ MaTpUIIaMH

TpynoeMKocTh MaTpUYHOTrO yMHOKEHHUsI. biiounbie matpuisl. Anroputm HlTpaccena
Matpuunas 3anuces CJIAY

MatpuuHble ypaBHEHUS

[TonsiTue 0O6paTHOM MaTPHUIIBI

LU-pasnoxenue, LUP-paznoxenue

I'pynnel, kKoabna u noss

[TonsiTe GuHapHOI onepauuu

AcconMaTiBHas 1 KOMMYTaTUBHAs Oleparuu

HeiiTpaibHbIil 1 CAMMETPUYHBINA 3JIEMEHTHI. VIX €TMHCTBEHHOCTh

ITonsTre rpynnel. KommyTrartuBHas rpamnma

[TonsiTve KoOmbIIA, MTOJIS; TOAKOJIBLA, TTOATION

Xapakrepuctuka nosis. Jleaurenu Hyss, oOpaTuMble U HUIBIIOTEHTHBIE JIEMEHTBI
Houp kak noryomaroieM 3J1eMEHTE B KOJIbLE C €AUHULEH

JlemMa 00 OTCYTCTBUHU AETHUTENCH HYJIS B MOJIE

Koneunsie nmomst. Komnbia u mosist BerdeToB. MoynbHas apudmeTrka

OcHoBHas Teopema apupmMeTuKH



5. Onpenennrennb

5.1. TlonsTHs onpenenuTens, AONOJHUTEIHHOTO MUHOPA, alNreOpanyecKoro JONOJTHEHHUS

5.2. Omnpenenurtens BTOPOro U TpEeTbero nopsaakos. Ilpasuino tpeyroiasHukos. [IpaBuio
Capproca

5.3. ®opmyna Jlamnaca. PekypcuBHOE pa3ioxKeHHE OMPEACITUTEINS [0 CTPOKE/CTONIOIY

5.4. Onpenenurteslb TPAHCIOHUPOBAHHOW MATPHIIBI

5.5. Omnpenenurtens U 3JIeMEHTapHbIe TPe0Opa3OBaHUs HAJ CTPOKAMH MaTPHIIbI

5.6. Omnpenenurtesb BEPXHETPEYTOJIbHON MATPHUIIBI.

5.7. Bbluucienue onpenenuteisi MeToaom ['aycca

5.8. Ompenenurens 6J10YHO-AUATOHAIBHONW MATPUIIbl. ONpeaeuTeNlb MATPHIIBI C YTIIOM U3
HYJIEH

5.9. KombOunaropuas popmyna JIeiiOHHUIIA BEIYUCICHUS ONIPEICTUTEIS

5.10. Onpenenurens CyMMBbI U ITPOU3BEACHUS MaTPHUIL

5.11. BeruucneHue onpeaenuTess ¢ MOMOIIBI0 PEKYPPEHTHBIX COOTHOILICHUHN

5.12. IlpaBuno Kpamepa

5.13. HeBbipoxkaeHHas MaTpulia. Beruucienne oOpaTHOi MaTpUIlbl ¢ TOMOIIBIO OMPeaeTUTeNs

5.14. Onpenenurenb Bannepmonaa

5.15. I'eomeTpryecKuii CMBICI OIPEIEIUTENEH BTOPOTO U TPETHETO MOPSAIKA

5.16. BekropHoe npoussesneHue. CBoMCTBa U NIPUMEHEHNE BEKTOPHOI'O IIPOM3BEICHUS.
OpueHTanus npocTpaHCTBa

5.17. CmemanHoe npousseneHue. CBOICTBA U MPUIIOKEHUS CMEIIAHHOTO IIPOU3BEICHUS.
OpueHTUPOBaHHBIE IIOMIAAL U 00beM

6. Panr maTpuusl

6.1. TlonsTue MHUHOpA A-TOTO MOpsIKA

6.2. Panr marpuiibel, 6a3MCHBII MUHOD

6.3. PaHr matpuisl U 3eMeHTapHble TpeoOpa30BaHus HaJl CTPOKaMH (CTOJIOLAMH) MaTPHULIbI

6.4. PaHr marpuiibl ¥ TPAaHCIIOHUPOBAHUE

6.5. Paur cryneHuaToil MaTpHUIIbI

6.6. Teopema o BEIYMCIICHUH paHra MaTpHIlsl MeTogoM ["aycca

6.7. Oxkaiimastonue MUHOPBL. TeopeMa 0 BBIYMCIEHUHU paHra MaTPHUIbl METOJIOM
OKaMMJISIOIIUX MUHOPOB

6.8. Teopema Kponekepa-Kanemnu

6.9. Teopema o pemennn copmectHoi CJIAY ¢ momouisio onpeaenurens

7.  KpmuBble BTOPOro nopsiaka

7.1. Onnunc. KaHoHnueckoe ypaBHeHHe U onpezenenue smmnca. [lomyocu, pokycsl,
AKCLUEHTPUCUTET, TUPEKTPUCHI SJUIUTICA.

7.2. Tunep6ona. Kanonndeckoe ypaBHeHHE U omnpeaenieHne runepoossl. [lomyocu, acuMnToThI,
(bOKyChI, SKCLIEHTPUCHUTET, AUPEKTPUCHI THUIIEPOOITBI

7.3. TlapaGona. KanoHnueckoe ypaBHEeHHUE U onpeaeeHne napadoinsl. @oKyc U AUpeKTpuca
napaboIbl

7.4. YpaBHEHHUS KPUBBIX BTOPOT'O MOPS/IKA B MOJSPHBIX KOOPAMHATAX

8.  MHorouiensl

8.1. MHO0XeCTBO MHOTOWIEHOB OT OJIHOM MEPEMEHHOM HaJl MTOJIEM

8.2. CreneHp MHOTO4IEHA

8.3. CnoxeHne 1 yMHOKEHUE MHOTOYICHOB

8.4. Teopema 0 MHOXECTBE MHOTOWICHOB Kak 00y1acTu (00J1aCTH 1I€JI0CTHOCTH)
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8.5.
8.6.

8.7.
8.8.
8.9.
8.10.

8.11.
8.12.

8.13.

8.14.
8.15.
8.16.

9.2.
9.3.
9.4.
9.5.
9.6.
9.7.
9.8.

9.9.

9.10.
9.11.
9.12.
9.13.
9.14.
9.15.
9.16.
9.17.
9.18.
9.19.
9.20.
9.21.

9.22.
9.23.
10.

10.1.

TeopeMa 0 es1eHre MHOTOYWIEHOB C OCTaTKOM

HaubGonwsmmii o6muii nenutens. Teopema o cylecTBOBaHUN HAaMOOJIBIIIEro 00IIeTo
JenuTens s MHOrowieHoB. AnroputM EBkimmna. Kosddummentsr besy

IIonsiTHE KOPHSA MHOTO4WIECHA

Teopema besy

Cxema ['opHepa

[IpousBognas muorowieHa. Pana Teitniopa. Teopema o mpou3BOIHON MHOTOWICHA U
KpPaTHBIX KOPHSX

AnrebGpanyecku 3aMKHYTHIE 110J11. OCHOBHAs TeopeMa alredpsl

[IprBoAMMBIE U HENTPUBOJIUMBIE MHOTOWIEHBI. Pa3iioxkeHre MHOTOYIEHa HA
HEMPUBOAUMBIE COMHOKHUTEJH HAJT TOJISIMU IEUCTBUTEIIBHBIX U KOMIIJICKCHBIX YHCEN
3anava naTepnosanuu. CynecTBOBaHUE U €IMHCTBEHHOCTD pelieHns. MHorouiexH
Jlarpanxa

®opmyisl Buera

Teopema 0 KOpHSIX MHOTOUYIEHA C pallHOHAIBHBIMH KO3 pUIenTaMu

Teopema Iltypma. Pan Hltypma. Jlokanuzamus u npubIuKeHHOE BIYUCICHNUE KOpHEH
MHOTO4JIeHa

BekTopHbIe IpocTpaHCcTBA

[ToHsiTE BEKTOPHOT'O IPOCTPAHCTBA HAJL [10JIEM. 3aMKHYTOCTh OTHOCUTEIBHO OTIEpaLHil.
AKCHOMBI BEKTOPHOT'O MPOCTPAHCTBA

Cucrema BeKTOpoB. JInHeliHas KOMOUHALMS CUCTEMBI BEKTOPOB

JIuneliHo 3aBHCHMasi CUCTEMA BEKTOPOB

JIuneliHo He3aBUCUMAs CUCTEMA BEKTOPOB

JluneitHast 0607104YKa CUCTEMBI BEKTOPOB

Teopema 06 OCHOBHOM CBOICTBE TUHEHHO 3aBUCUMOMN CHCTEMBI

Teopema 06 OCHOBHOM CBOICTBE TUHEHHO HE3aBUCUMOI CHCTEMBI

ITonsiTHE pa3MEPHOCTH BEKTOPHOI'O MpOCTpaHCTBA. KOHEYHOMEpHBIE 1
0eCKOHEYHOMEPHBIE BEKTOPHbIE MPOCTPAHCTBA

basuc BekTOopHOTO NIpocTpancTBa. KoopanHaTe! BeKTOpa

Teopema o cBsI3U MOHATHH pa3MepHOCTH U Oasuca

[TonsiTre MaTpuibl Tepexoa. Teopema 06 OCHOBHOM CBOMCTBE MAaTPHIIBI ITEPexo0/ia
TeopeMa 0 TeOMETPUYECKOM CMBICIIE PaHT'a MATPHULIBI

Omnpenenenne BEKTOPHOTO MOANPOCTPAaHCTBA

OnHOpOHBIE CUCTEMBI JIMHEHHBIX ypaBHeHUI. DyHIaMeHTanbHask CUCTEMa PEIICHHI
JlomomHeHre TMHEHHO HE3aBUCUMOMN CUCTEMEI 10 Oa3uca. Teopema lllTeitHuna o 3amene
Teopema o 6a3uCHOM MUHOpE

CyMma MHUHKOBCKOTO

CyMMa 1 niepecedeHue noIpOCTPAHCTB

Ornpenenenne NpsMol CyMMBI

[TapannenbHOE MPOEKTUPOBAHKE HA MTOATPOCTPAHCTBO

Teopembl 0 IPSAMOIA CyMMe U HYJIEBOM MEePECeUeHUH MOAMPOCTPAHCTB ISl IBYX U OoJee
MOJITPOCTPAHCTB

Teopema o 6a3uce IpPsAMOI CyMMBI TTOAMPOCTPAHCTB

®opmyna ['paccmana

Il1ockocTh M MpsIMasi B NPOCTPAHCTBE

[TapameTpuueckoe 1 KAHOHUYECKOE YpaBHEHUE MPSMOM Ha MIIOCKOCTH
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10.2.
10.3.
10.4.
10.5.
10.6.
10.7.
10.8.
11.

11.1.
11.2.
11.3.

11.4.
11.5.
11.6.
11.7.
11.8.
11.9.

[TapameTpuyeckoe 1 KAHOHUYECKOE YpaBHEHHE MPSIMOI B TPEXMEPHOM IIPOCTPAHCTBE
[TapameTpuueckoe 1 KAHOHUYECKOE YpaBHEHHE IUIOCKOCTH B TPEXMEPHOM ITPOCTPAHCTBE
B3anmMHuoe pacronosxeHue npsMbIX, INTOCKOCTEH U TOUEK B TPEXMEPHOM MPOCTPAHCTBE
OO11ee ypaBHEHUE NPSAMOI B TPEXMEPHOM IIPOCTPAHCTBE

IIpoexTupoBaHue TOYKU U NPSAMOM Ha IIJIOCKOCTh, TOYKU HA IIPSAMYIO

VYros MeXIy ABYMs IJIOCKOCTSIMM, YIOJI MEX]y MPSIMOHM U IJIOCKOCTBIO

PaccrosiHust Mex 1ty IpsIMBIMH, IUIOCKOCTSIMHM U TOYKaMH B TPEXMEPHOM IPOCTPAHCTBE
A¢puHHbBIE TPOCTPAHCTBA

Onpenenenue aphUHHOIO NPOCTPAHCTBA

Omnpenenenue pagnyc BEKTopa

Onpenenenne apPUHHON CUCTEMbI KOOPAMHAT M KOOPAMHAT TOYKH B adPUHHON cucteme
KOOpJAWHAT

Onpenenenue TMHEMHOIO MHOT000pa3us

Pa3zmepHOCTb TMHEHOr0 MHOT0Opa3us, k-MepHas III0CKOCTh U THIIEPILIOCKOCTb
[TapameTpuueckoe 3aaHue TMHEHHOIO MHOT000pa3us

Teopema 06 0011eM ypaBHEHUH JTMHEHHOTO MHOT000pa3Hsl

Addunnas komOuHanus v adhruHHAS 000JI0UKa

Teopema 006 apuHHON 000JI0YKE KaK TMHEWHOM MHOTO00pa3nun

11.10. AdduHHO HE3aBUCHMBIE TOUKH

11.11. Onpenenenue BHIMYKJION KOMOWHAIIUU U BBITTYKJION 000JI0YKHA MHOKECTBA TOUEK
11.12. Teopema Beiinsa-MuHKOBCKOTo

12.
12.1.

12.2.
12.3.
12.4.
12.5.
12.6.
12.7.
12.8.

12.9.

EBK/IHI0BBI BEKTOPHbIE IPOCTPAHCTBA

Omnpenenenne eBKINI0BA BEKTOPHOTO MPOCTpaHcTBa. CBONCTBA CKASIPHOTO
IIPOU3BEICHUS

IToHsATHA JIMHBI BEKTOPA, OPTOIOHAJIBHBIX BEKTOPOB, yIjla MEX1Y BEKTOPAMH.
BekropHslii BapuanT Teopemsl [Ingaropa

HepasenctBo Kommn-byHsakoBckoro

HepaBeHnctBo TpeyronbHuka

IToHsATHA OPTOrOHAILHOM, HOPMUPOBAHHOM, OPTOHOPMUPOBAHHOW CHCTEM BEKTOPOB
TeopeMa 0 JIMHEWHON HE3aBUCUMOCTH OPTOTOHAJIbHOM CUCTEMBI BEKTOPOB

Teopema 06 OpTOHOPMUPOBAHHOM 0a3nce eBKJINI0BAa BEKTOPHOro nmpocTpancTna. [Iporece
oproroHanusauuu I'pama-IlImMuara

TeopeMa 0 BBIUHUCIIEHUH CKAJIAPHOIO ITPOU3BEICHUS YE€PE3 KOOPAUHATHI BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3zuce

12.10. TloHATHE OPTOrOHAIIBHOCTH BEKTOPA ¥ MOANPOCTPAHCTBA, IBYX MOIIPOCTPAHCTB

12.11. IloHATHS OPTOTOHAIBHOW CYMMBI H OPTOTOHAJIBHOTO JTOTIOJHEHHUS

12.12. Teopema 0 HaXOKJIEHUN OPTOrOHAJIBHOIO JOMOJIHEHUS K IOAIPOCTPAHCTBY

12.13. TloHaTHE OPTOrOHATBHON MPOEKIIMU BEKTOPA HA MOANMPOCTPAHCTBO. PaccTosiHue oT

BCKTOpaA 40 NOANIPOCTPAHCTBA. Yron MCKAY BCKTOPOM U IMOAINIPOCTPAHCTBOM

12.14. Marpuua I'pama
12.15. Ilpumenenue matpuisl ['pama k HaX0XKI€HUIO KOOPAMHAT BEKTOPA U ONPEAEIICHUIO

JIMHEHNHOM HEe3aBUCHMOCTH CHCTEMBI BCKTOPOB,

12.16. IIpumeHenue MaTpuilpl ['paMa K OpTOroHAILHOMY ITPOEKTHPOBAHUIO BEKTOpPA HA

MOIIIPOCTPAHCTBO

12.17. Haxoxnaenune oObemMa k~-MEpHOTO Mapajuiesienuie/a yepes Mmarpuiy [ 'pama
12.18. DpMHUTOBO CKAJIIPHOE MPOU3BEICHUE U YHUTAPHOE BEKTOPHOE MPOCTPAHCTBO
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13. JluHeiiHble OnEPaTOPHI

13.1. TToHsATHS TUHEHHOTO OTOOPAXKEHUS M IMHEHHOTO OomepaTopa

13.2. Onpenenenue TMHEMHOIO 0TOOpaXKeHUsI Ha Oa3uce BEKTOPHOrO IPOCTpaHCTBa

13.3. TloHsATHE MaTPUIIBI JIMHEHHOTO OTOOPAKEHUS

13.4. Teopema 06 OCHOBHOM CBOWCTBE JTMHEWHOTO OTOOPaKEHUS U €r0 MaTPULIBI

13.5. Teopema 0 BBIYMCIICHUU MaTPHIIBI JUHEHHOTO OTepaTopa Mpyu U3MEHEHUH Oa3unca
BEKTOPHOT'O IPOCTPAHCTBA

13.6. OnpenenuTens MaTPUIIBI TMHEHHOTO onepaTopa. Ero HezaBUCHMOCTB OT BpIOOpa Oasuca
BEKTOPHOT'O IPOCTPAHCTBA

13.7. TonsTre obpasa u siapa JIMHEHHOTO OTOOpaKEHUS

13.8. Teopema o 3-x cBoiicTBa 00pa3a u Aapa JIMHEHHOTO OTOOpaXKEHHUS

13.9. IlonsTre panra u aedexra IMHEHHOTO 0TOOpakeHus. Teopema o CBS3M MOHATUN paHTa U
nedexTa TMHEHHOTO 0TOOPaKEHHS

13.10. IloHaTre MHBAPUAHTHOIO MOANPOCTPAHCTBA JIMHEHHOIO olleparopa

13.11. IloHATHs COOCTBEHHOTO 3HAYCHHSI 1 COOCTBEHHOT'O BEKTOpa JTMHEHHOTO orepaTopa

13.12. TloHaTre COOCTBEHHOTO MOANPOCTPAHCTBA IMHEHHOTO OTIepaTopa, COOTBETCTBYIOIIETO
COOCTBEHHOMY 3HAYECHUIO

13.13. IloHATHA XapaKTEPUCTUUECKON MATPHUIbl U XapaKTEPUCTUYECKOTO MHOTOWJIEHA
JIMHEMHOTO onepaTopa

13.14. Teopema 0 HE3aBUCHMOCTH XapaKTEPUCTHYECKOTO MHOTOWIEHA OT BbIOOpa Oaznca
BEKTOPHOI'O IIPOCTPAHCTBA

13.15. Teopema 0 HaxOKaEHUH COOCTBEHHBIX 3HAUEHUI TMHEHHOTO OnepaTopa Kak KOpHEH ero
XapaKTEpUCTUYECKOIO0 MHOTOYJIEHA

13.16. Teopema 0 HaxOKIEHIUH COOCTBEHHOTO MOIPOCTPAHCTBA, COOTBETCTBYIOIIETO
COOCTBEHHOMY 3HAUEHHIO KaK sijipa orepaTropa

13.17. IloHATHusA cnena v rIaBHBIX MUHOPOB KBaJpaTHON MaTpulbl. Teopema O BEIUNCICHUH
XapaKTEepUCTUUECKOI0 MHOTOUJIEHA Yepe3 IIaBHble MUHOPBI MAaTPHUIIbI JINHEHHOTO
orepaTopa

13.18. Ilonarue anreOpandecKoi U TEOMETPUIECKON KPATHOCTH COOCTBEHHOTO 3HAYCHHUS
JUHENHoro onepaTtopa. TeopemMa o CBA3M MOHATUHN anreOpandeckoil 1 reOMEeTpUIECKOn
KPaTHOCTH COOCTBEHHOT'0 3HaYEHUs JIMHEHHOT 0 onepaTopa

13.19. Teopema o npsAMOif CyMMe COOCTBEHHBIX MOANPOCTPAHCTB (O JIMHEHHON HE3aBUCUMOCTH
COOCTBEHHBIX BEKTOPOB)

13.20. IloHATHE AMAroOHAIM3UPYEMOTO JIMHEHHOTO oneparopa. Teopema 0 MaTpuIE JIMHEHHOTO
omeparopa B 6a3uce u3 COOCTBEHHBIX BEKTOPOB

13.21. TloHaTHEe KOPHEBOTO BEKTOPA U KOPHEBOI'O MOANMPOCTPAHCTBA

13.22. TlonAtue cepuu, onpeaensieMo KOpHEBbIM BEKTOPOM. [oHATHE NUKINYECKOTrO
MOANPOCTpaHCTBa. Teopema 0 TMHEHHON HE3aBUCUMOCTH CEPUH, OIPEIEIIEMOMN
KOPHEBBIM BEKTOPOM

13.23. OmnpezneneHue KOpJaHOBOM KIETKH U XKOPJAAHOBOI HOPMaJIbHOM (hOPMBI MaTPHUIIBI
(>xopmaHoBo# MaTpH1bl). TeopeMbl 0 CyIIECTBOBAaHUH U €IMHCTBEHHOCTH >KOPaHOBOM
HOpMaJIbHOU (hOPMBI MATPHIIBI

13.24. Teopemsl 0 cMBICIIE aNTeOpandecKO M TeOMETPHUIECKON KPAaTHOCTH COOCTBEHHOTO
3HAa4YEHUS JIMHEHHOTro onepaTopa

13.25. AnropuT™M HaxO0KJICHUS KOPJIaHOBA 0a3nca U KOPJIaHOBON HOPMAJLHON (OPMBI
MaTpPHUILIbI



13.26. Addunnbie npeodpa3zoBaHus U OAHOPOIHBIE KOOPIUHATHI

14. IloBepxHOCTH BTOpPOro Mopsiaka

14.1. YpaBHEHHSI SJUIUIICOH 1A, OJTHOIIOJIOCTHOTO U ABYIOJIOCTHOTO THIIEPOOIOUIOB,
SIUTMIITUYECKOTO U THIIEPOOTNIECKOr0 MapadoIonI0B, KOHYCA U IUIUHIPOB BTOPOTO
nopsijKa

14.2. UccnenoBanue GpopmMbl IOBEPXHOCTH BTOPOTO MOPSIIKA 10 KAHOHUYECKOMY YPaBHEHUIO

14.3. IlocTpoeHue ceueHus MOBEPXHOCTU BTOPOIO MOPSAJIKA TPOU3BOJIBHOM MIIOCKOCTHIO

15. buiuHeiiHble M KBaApaTuYHble GOpMbI

15.1. Onpenenenne OMIMHEHHOW QYyHKITUN

15.2. Onpenenenune marpuiibl OmiMHEHHOH QyHKIMH. Teopema 06 OCHOBHOM CBOMCTBE
OounuHelHoi ¢GyHKkuMu U ee Matpuubl. [lonsarue OunuHetHON GOpMBI

15.3. Teopema 0 BHIYHMCICHUN MATPHIIBI OMIIMHEHHON (QYHKIIUH TPU U3MEHEHUH Oa3uca
BEKTOPHOI'0 IIpocTpancTBa. OnpesesnieHne KOHIPYIHTHBIX MaTpHUI]

15.4. Tlonsitue panra OMIMHERHOM PYHKIMY U HEBBIPOKACHHON OUITMHEHHON (QYHKIIHH.
Teopema 0 HE3aBUCUMOCTH paHra OunuHeHON (QYHKIIUU OT BbIOOpa 6a3uca BEeKTOPHOTO
MPOCTPAHCTBA

15.5. Omnpenenenre cuMMeTpuueckoil OunmHeHo ¢yHkiuu. Teopema o MmaTpuiie
CUMMETPUYECKON OMIMHENHON QyHKIMU

15.6. Onpenenenune kBaapatnyHoi Gopmbl. [IoHSITHE MATPHUIIBI K paHTa KBaPAaTHIHON (HOPMBI.

15.7. Teopema 0 OMEKTUBHOCTH OTOOPaXKCHHSI MHOKECTBA CHMMETPHUSCKUX OMITMHEHHBIX
(GyHKIMH HA MHOXKECTBO KBaIpaTHYHBIX (hopM

15.8. OmpeneneHre KAHOHUYECKOTO U HOPMAIBHOTO BUJA KBaJpaTuYHOH (opMel. Teopema o
CyIIeCTBOBaHMHU Oa3rca B KOTOPOM KBaJpaTU4Has popmMa UMeeT
KaHOHUYECKHI/HOpMalbHBIHN BuA. Metop Jlarpanxa

15.9. Onpenenenue MooKUTEIBLHOTO U OTPULIATEILHOTO UHIEKCOB HHEPLIUU, CUTHATYPBI.
3axkoH nHepuuu CuiibBecTpa

15.10. Omnpenenenue MOIOKUTEILHO/OTPUILIATEIIEHO OMPEEICHHOM, MOTYOpeIeTICHHON
KBaJIpaTUYHBIX (HOpM

15.11. Teopema o cBsI3U NOJIOKUTEIBHON/OTPULIATENILHOM ONPEIETIEHHOCTH KBAaAPATUYHON
¢dopMmel ¢ unaekcamu uHepuuu. Kpurepuit CuiibBectpa

15.12. bunuHeliHble 1 KBaJpaTU4HbIe (HOPMBI Ha €BKJINAOBBIX BEKTOPHBIX IPOCTPAHCTBAX. 3
JIEMMBI O CBSI3M OMJIMHEHHBIX (QYHKIMNA U TMHEHHBIX ONEPaTOPOB

15.13. CBoiicTBa COOCTBEHHBIX BEKTOPOB CUMMETpUUYecKoi MaTpuibl. CrieKTpajibHasi TeopemMa

15.14. Teopema o nIpuBEACHNUN KBAAPATUYHON (POPMBI K TITABHBIM OCSIM.

15.15. Onpenenenue runeprnoBEpXHOCTH BTOPOTO MOPSAKA

15.16. Teopema 0 mpuUBEAECHNN yPaBHEHUS BTOPOIO MOPSAKAa K KAHOHUYECKOMY By B
IPSIMOYTOJIBHOM CUCTEME KOOpJUHAT

5. O0pa3oBarejibHbIE  TEXHOJIOIMHM,  HCHOJIb3yeMble  NPH  OCYLIECTBJICHUH
00pa3oBaTebLHOIO MPoUecca Mo IMCHUILINHE

BBoaHasi JieKIMA — 1a€T TI€PBOE LEJIOCTHOE NPEACTABICHHE O JAUCUUIUIMHE U
OPUEHTHUPYET CTYJEHTa B CUCTEME U3Y4YEHHUS NAHHON AUCHUIUIMHBL. CTYIEHThl 3HAKOMSTCS C
Ha3HAYCHHEM W 3aJa4aMH Kypca, €ro POJbI0 M MECTOM B CHCTEME y4eOHBIX TUCIUILUINH U B
CUCTEME MOATOTOBKHM B 1enoM. JlaeTcs kpaTkuii 0030p Kypca, MCTOpUS PA3BUTUS HAYKH H
MPaKTUKH, TOCTHXKCHHS B 9TON cepe, MMEHa U3BECTHBIX YUCHBIX, U3JIAratoTCs TIEPCIICKTHBHBIC
HanpaBJIeHUs1 ucciaenoBaHuid. Ha 3Tol  JeKkuuM  BBICKA3bIBAIOTCS  METOAMYECKHE U



OpraHU3aIIOHHbIE 0COOEHHOCTH pabOThI B paMKaxX JaHHOM JAHUCUUIUIMHBI, a TAKXKe JaeTCs aHAINU3
PEKOMEHIyeMOl yu4eOHO-METOIUIECKON JTUTEPATYPHI.

AkajeMuyeckas JeKIus (U JeKIUs 00IIEero Kypca) — ociieJoBaTeIbHOE U3JI0KEHHUE
MaTepuaia, OCyIIeCTBIIEMOe MPEUMYIIIECTBEHHO B BUJIE MOHOJIOTA TpernoaaBarens. TpeboBanus
K aKaJIeMUYECKOM JIGKIIMH: COBPEMEHHBIN HAayUHbIM YPOBEHb M HACHIIICHHAS HHPOPMATUBHOCTD,
yOenuTenbHas apryMeHTaIus, TOCTYITHAs ¥ TOHSATHAs pe4b, YETKask CTPYKTYpa U JIOTUKA, HAIMYKE
APKUX MPUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBaHUH, (aKTOB.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HABBIKOB U 3aKPEIICHUIO TOJyYEHHBIX Ha JIEKIUU 3HAHUH.

6. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOIHMI, HCIOJIb3YeMbIX NPH OCYLIECTBICHHH
o0pa3oBaTeIbHOIO TMpolecca MO JHCHMILIMHE, BKJIWYas IepevyeHb JHLIEH3NOHHOIO
NPOrpaMMHOro odecrne4eHusi M HMHGOPMALMOHHBIX CIHPABOYHBLIX cHCTeM (IpH
He00X0IUMOCTH)

B npornecce ocyecTBiaeHs: 00pa3oBaTeIbHOIO IPOLECCA UCTIONB3YIOTCS:

— 17151 GOpMHUPOBAHUS TEKCTOB MAaTEPUANIOB JJIsl IPOMEXXYTOUHOM M TEKyILEH aTTecTaluu
— nporpammsl Microsoft Office, uznarensckas cuctema LaTeX;

— JUIsl ToMcKa y4yeOHOH mureparypel OubOmmoreku SApl'Y — ABTOMaTH3UpOBaHHAs
oubmotreuynas napopmannonnas cucrema "BYKU-NEXT" (ABUC "byku-Next").

7. llepeyeHb OCHOBHOW M /JONOJHHUTEIbHOH Y4eOHOH JIMTEpPaTypbl, PpPeCcypcoB
HHPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH  «UHTepHeT», HEOOXOAUMBIX Ui
OCBOEHMS THCIUIIHHBI

a) OCHOBHAS:

1. bexnemumies, /I.B. Kypc ananutudeckoii reoMeTpun U TUHEHHON anreOpel: YueOHUK
[DnexTponHsbIi pecypce] : yued. — DnektpoH. gaH. — Cankt-Iletepoypr : Jlans, 2018.
— 448 c. — PexxuM poctyna: https://e.lanbook.com/book/98235.

2. COopHUK 3aJa4 MO0 aHAJTUTUYECKON reOMETpUM U JIMHEHHOW anredpe [DneKTpOHHbBIN
pecypc] : yueb. mocobue / JI.A. bexnemuiesa [u ap.]. — DnekTpoH. naH. — CaHKT-
IlerepOypr :  Jlawp, 2017. — 496 c¢. — Pexum  Jocryna:
https://e.lanbook.com/book/97281.

0) JOTIOJIHUTEbHAS

1. Hesckuit, M. B., Jlekiiuu no anredpe [DneKTpoHHBIN pecypc] : yueb. mocodue s
By30B / M. B. HeBckuii ; SIpoci. roc. yH-T, Spocnasns, Spl'Y, 2002, 264c.

2. Coopnuk 3amau mo anredpe: yued. nmocodbue mams By3oB : B 2 1. T. 1, U. 1 : OcHOBBI
anreOpsl : Y. 2 : Jlunelinas anre6pa u reomerpus / nmox pen. A. W. Koctpukuna. - M.:
®usmatiut, 2007. - 264 c.

3. CoOopHuk 3amau mo anredpe: yued. mocodue s By30B : B 2 T. T. 2, U. 3 : OcHOBHBIE
anreOpanyeckue cTpykrypsl / moxa pex. A. W. Kocrpukuna. - M.: ®uszmarnut, 2007, —
168 c.

4. MogaeHnos, I1. C., Coopauk 3amau o ananutrdeckout reomerpuu / [1. C. MozaeHos, A.
C. ITapxomenko, M.-MxeBck, PerynsapHas n xaotuueckast tuHamuka, 2002, 384c.

5. Amnekcangpos, II. C., Jlekuuu 1O aHAJIUTUYECKOWM TE€OMETPUU : TMIONOJHECHHbBIC
HEOOXOJMMBIMU CBEICHUSMH U3 airedpsl ¢ NPUIOKEHHEM CcoOpaHUs 3ajaad,
cHaOeHHBIX pemeHusiMu, cocT. A. C. [lapxomenko : yuebnuk / [1. C. Anexcanapos.
- 2-e u3n., crepeorurt., CI16., Jlans, 2008, 911c.

6. Wnwpun B. A. Jluneitnas anrebpa: yueOHuK 11t By30B. / B. A. Unbun, 3. T'. Tlo3Hsk;
M-Bo o6pazoBanus PO - 6-e u3z., crep. - M.: ®uzmatiut, 2014. - 278 c.

7. Wnwvun B. A. Jluneiinas anreOpa M aHaTUTHYECKAs TEOMETPHs: YICOHUK JJIsl BY30B. /
B. A. Unwun, I'. JI. Kum; M-Bo o6pa3oBanus u Hayku PD; MI'Y - 3-e uzn., nepepad. u
nom. - M.: IIpocnekt, 2015. - 393 c.
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8.

9.

Koctpukun, A. 1., Beeaenue B anredpy : yueOHuk a1 By30B. U.1 : OCHOBBI alireOpHI.
- 2-e u3n., ucnp., M., ®uzmatiut, 2004, 272¢

Koctpukun, A. 1. BBenenue B anredpy: yueOHHK /1t By30B. U.2, JIuneiHas anredpa
/ A. 1. Koctpukun; M-Bo o011. u crien. oopazoBanust PO. - 3-e u3a. - M.: @usmariur,
2004. - 367c.

B) pecypcbl cetu «HTepHeT»

1.

2.

5.

DnekTpoHHas 6MOIMoTeKa yaeOHbIX MaTepuaioB SApl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

Nudopmanmonnas cucrema "ExuHoe OKHO 10CTyma K oOpa3oBaTellbHBIM pecypcam”
(http://www.edu.ru (pazgen YdeOHO-mMeToaMuecKas OWOIMOTEKA) WM IO MPSMOM
ccouike http://window.edu.ru/library).

DNeKTpOHHO-0MOIMOTeYHast cucTteMa «YHHBEpCHTeTcKass Oubnmnoreka online»
(www.biblioclub.ru ).

DnexTpoHHO-0ubmmoreuHas cucrema «tOpait»( https://urait.ru/ ).
DneKTpOoHHO-0nbIMoTeuHas cucrema «JIaub»( https:/e.lanbook.com/).

8. MaTepuajibHO-TEXHUYECKAS 0a3a, Heo0XoauMas IS OCylIeCTBJICHUS
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

MartepuanbHo-TeXHUYECKasi 6a3a, HeoOXoauMas IJsl OCYILIECTBICHHS 00pa30BaTEIbHOIO
npoiiecca 1o AUCIUIUIMHE BKIIOYAET B CBOM COCTAB CIEIUATbHBIC TOMEIICHUS:

y4eOHbIe ayTUTOPHH ISl IPOBEICHHS 3aHATUH JIEKITUOHHOTO THIIA;

yueOHbIe ayTUTOPHUH ISl IPOBEICHUS MPAKTHUECKUX 3aHATHI (CEMUHAPOB);

y4eOHbIC ayTUTOPUH TS IPOBEACHHSI IPYITIOBBIX U HHIMBUIYATbHBIX KOHCYIIbTAIIHH;
y4eOHbIC ayTUTOPUH Ui TPOBEACHHS TEKYIIEro KOHTPOIS U MPOMEKYTOYHOM
aTTeCTalllu;

MTOMENIEHUS JJIsI CAMOCTOSITEIbHOM padOTHI;

IMMOMCUICHUA JI1 XPaHCHUA U HpO(l)I/IJ'IaKTI/I‘-IeCKOFO O6CJ'IY)KI/IBaHI/I$I TEXHUYCCKHX CPCACTB
o0OyueHusl.

CrenuanbHble TTOMENICHUS! YKOMIUIEKTOBAHBI CPEJICTBAMH OOYYEHHMsI, CIY>KAIIUMH JIJIst
npecTaBieHus yaeOHoM nHopMauu OOIbIION ayAUTOPHH.

[Tomerenust uIsi caMOCTOATENBEHON PabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUs K ceTH «MHTepHeT» W obecrneueHHueM JO0CTyma B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aI|H.

Yucno mocaJoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu OoJiblie OO PaBHO CIIUCOYHOMY
COCTaBY MTOTOKA, a B ayIUTOPUU JIJIsl IPAKTUYCCKUX 3aHATUN (CEMHUHAPOB) — CIIUCOYHOMY COCTaBY
TPYMIIbI 00yYaIOIUXCS.

ABTOp(BI) :

JoneHT kadenpsl TUCKpeTHOTO aHanu3a, K.g.-Mm.H.  A.B. Huxomnaes
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IMpuaoxenne Nel k padoyeil mporpamMMe Qv CIMILTHHBI
«AJaredpa u reomeTpus»
DoH/I OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHUs TeKylieil ¥ NPOMeKyTOYHOM aTTecTALMHU CTY/IeHTOB
10 JMCIHUINIHHE

1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UM HHbIE MATePHUAJIbl, HE00X0AUMBbIE 1JISl OLIEHKHU
3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YHOIIHMX ITANbI
¢dopMupoBaHus KOMIIETEHUIM I

1.1. KoHTpoJibHbBIE 32/1aHUS U HHbIe MaTEePHUAJIbI, HCII0JIb3yeMble B Mpolecce TeKylei
arrecTaunu

BapuanTt koHTpOJILHOI padoThl Ne 1
(Ilposepka OIIK-1 ¢ yacmu ymenuit pabomepl ¢ cucmemamu JUHEUHbIX YPAGHEHUIL,
KOMRIEKCHBIMU YUCIAMU U MAMPUUAMU)

3aganus OtBetsl
1. Haiitu oO1miee perieHue 1 0HO YacTHOE OOuiee peuieHue:
pelleHre CUCTEMBbI TMHEHHBIX YPAaBHEHUIA: {x1 =2X3— X4+ 2,
4x; — 2x, — 6x3 + 8x, = 10, Xy =x3+ 2x4 — 1.
3, + 2X, — 8x3 — x4 = 4, YacTHoe perieHue:
—3x; 4+ X, 4 5x3 — 5x, = =7, ¥ =20 =-1x=0x=0
—le + 3x2 + X3 — 8.X4_ = -7
2. Pemuts ypaBHEHUE:! z=1-—iV3
8
(V3+1i)
zZ—|z| =——
128
3. BbruucnIuTh 3HaUEHUE BBIPAKECHUS: (3 \/§>
T\ -1+
4 18 2 2
“\2 2
4. PemmThs MaTpUYHOE ypaBHEHHE: (1 2)
3 -5 5 -2\, _ (-2 3 3 4
X(—z 3)+(3 _1)X_(1 _1)
5. Beruaucaute Matpuny A 1 HalTH K Hel 0 3 -5
obparnyro A~ A=11 2 4 |;
1 6 0
10 -2 /o 70 1/24° 30 =22
A=<o 2 1 0) 1 0 2 At=gl-4 -5 5
-4 -3 3
1 2 0 2 1 1 -1
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BapuaHT KOHTPOJILHOI padoThI Ne 2
(IlIposepka OIIK-1 6 yacmu ymenuii pabomul ¢ 2pynnamu, KOabyamu, nojaAMu,
onpedenumesnem U paAH2OM MAmMpPuybl)

3aganus OTBeTBI

1. PemmuTh cuctemMy JIMHEHHBIX YpaBHEHUM x=1y=2,z=3
3x+2y+z=0,
2x+y+3z=3,
x+4y+4z=1

B KOJIbLIE BBIYETOB 10 MOYJIO S.

2. BpUCIUTD ONIpeaeIUTEND 77
4 5 5 2 7
4 2 3 6 4
5 7 17 1
5 4 3 8 4
5 303 0
3. BbuucnuTh onpenesnuTes 1-ro NopsIKa: 1 (571 4 2n-1)
[1 2 0 0 0] 3
[2 7 5 0 0]
[0 2 7 5 0l
|0 0 2 7 0|
l0 0 0 0 7J
4. Jaust Touku A (6,2,1), B (3,1,3), C (2,3,6). 7v/3
Haiitu 1uiomaas ©  BHYTPEHHUE  YIUIBI S= PR
Tpeyronsnuka ABC. 2T T T
3’66
5. Jamwitouku A (3,5,4), B (8,7,4), C (5,10,4) V =14,
u D (4,78), spuaomuecs BeplIMHAMU _ L
terpasapa. Halitu 00bEM TeTpasapa u AuHy 3V3

BBICOTBI, OIYIIIEHHOMN U3 TOYKH A.

BapuaHT KOHTPOJIbHOI padoThl Ne 3
(IlIposepka OIIK-1 6 yacmu ymenuit padomul ¢ KpugblMu 6Mopo20 NOPAOKa u

MHOZ0UTIEHAMUL)
3amanus OTBeThBI

1. TIpu KakuX 3HAQUEHHUAX ¥ CYMMa JBYX KOpPHEH 3
MHOTOYJIEHA

3x3—6x2—yx+6
paBHa 0?

2. Haiitu HOJ] muorounenoB f(x) u g(x) u dx)=(x+1)
ero suHelHoe BhIpaxkenue udepes f(x) u | d(x) = —(x — Df(x) + (2x? — 3x
g(x): +2)g9(x)

f(x)=2x*—x3—-3x2+x+1,
gx) =x3-2x—1.
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PaSJIO)KI/ITI: MHOI'OYJICH Ha HerI/IBO,Z[I/IMBIe
COMHOXHUTECIN HaAJ II0JIEM PadrOHAJIbHBIX
YHUCCII.

6x° + 16x* + 2x3 — 13x% + 4

(x+2)(Bx+2)(2x3—2x+1)

CocTaBuUTh YpaBHEHHUE AIIIUIICA, UMEIOIIETO x? y?
obmmue GpokaabHbIe XOPABI ¢ TUIIEPOOIION T + ER 1
5x% 5y?
4 6
Hamnmcats kaHOHHYECKOE ypaBHEHUE KPUBOU x% oy
BTOpOro mopsjaka ¢ gokycamu Ha ocu Ox, 144 52

€ClIi €€  ypaBHEHHE B  IOJPHBIX
KOOpJAuHaTax UMCCT BU:
26
p 6 — 7cos@

BapuaHT KOHTpPOJILHOI padoThl Ne 4
(Ilposepka OIIK-1 ¢ yacmu ymenuit pabomuol ¢ 6eKMOPHLIMU U AhPunHbIMU
npocmpancmeamu)

Samanus

OTBETHI

OO6pa3yetr Ju MHOXECTBO 2 X 2 MaTpull C
paBHOM HyIIO CYMMOW BCEX DJIEMEHTOB
BEeKTOpHOE TpocTpancTtBo? Ecmu nma, To
HaWTH ero 0a3uc U pa3MEepHOCTbD.

Ha, oOpa3yeT (mpoBepka CBOWCTB).
bazuc:

(o 206 )G 2

PasmepHocTh paBHa 3

JlaHbI nIBE NpsIMBIE. YCTaHOBUTS,
MEePECEKAIOTCSA OHH, CKpEILHMBAIOTCA,
nmapajuielbHbl WM coBnajarT. Ecim
MpsAMBIE MEPECEKAIOTCA WM MapaJlICIbHBbI,
COCTaBUTh  ypPaBHEHHE IUIOCKOCTH WX
cozeprKallen

x-1 _y+l6 _ z x+3 _y __z—4

1T s iy TEIT T

[IpsimMbIe nepecekaroTcs
YpaBHEHHE MIOCKOCTH
2x—y+6z—18=0

Haiiti TOUKy, CHMMETPUYHYIO K TOUKE

(6,2,-1) OTHOCUTENBHO MPSAMOIL:
2x+y+2z—-3=0,
{4x+y+3z—5=0

(—2,4,-3)

Haiitn  kakoii-auOynp 0asuc  cUCTEMBI
BEKTOPOB ¥ BBIPA3HTh Yepe3 HETO OCTATIbHBIC
BEKTOPBI CUCTEMBI:
a; = (3,-2,2,5,3)
as; = (3,5,—-2,1,0)

aZ = (11 _31 21 3) 2)
a, = (—42,-3,1,4)

basuc: (aq,a,, a,),
a3 = 2a1 - 3a2
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5. Haiitu O6asucel cymmbl u TepeceueHus | basuc cymmsr: a4, a,, as, b,
JMHEHHBIX ~ obomouek  (aq,a,,az) U | basuc nepeceueHus:

<b1, bZJ b3>: b1 = —Zal + az + ag,
al == (1,2,1, _2) bl ES (1,1,1,1) b3 == 5a1 - az - a3
a, = (2,3,1,0) b, = (1,0,1,—1)

as = (1,2,2,-3) by = (1,3,0,—4)

BapuaHT KOHTPOJILHOI padoThl Ne 5
(Ilposepka OIIK-1 ¢ yacmu ymenuit padomul ¢ e6KIUO0BHIMU 6eKMOPHLIMU
RpPOCMPAHCMEAMU U TUHEIHBIMU ONEPAMOPAMU)

Samanus OTBeThI
1. Haiitu  coOGCTBEHHBIE  MOINPOCTPAHCTBA L, =((3,1,—4)),
JMHEWHOr0  OIeparopa  OPTOrOHAILHOTO L, ={((1,-3,0),(0,4,1))

MIPOSKTHPOBAHMSI 3-X MEPHOTO MPOCTPAHCTBA
Ha IJIOCKOCTh
3x+y—4z=0

2. HaiitTu o00beM TpeyroabHOW MPHU3MBI C 196
BEpIIMHAMU A(0,1,0,1), B(1,1,3,2), o
€(0,3,1,5), A'(3,0,—1,2), B'(4,0,23) wu
C'(3,2,0,6)

3. Haiitn COOCTBEHHBIE 3HAYECHUS 51 L_; =((2,0,1)),
COOCTBEHHBIE ITOJIPOCTPAHCTBA JIMHEHHOTO L, =((1,1,1))
oreparopa

-2 1 2
-1 0 2
-2 0 3

4. Haiith OpTOroHaIbHBIA 0a3MC BEKTOPHOTO (1,1,2,1),(—=2,1,0,1),(2,5,-3,—-1)
POCTPaHCTBA
((1,1,2,1), (0,3,4,3), (3,0,2,0), (3,6, —1,0))

5. HaiiTi yroj Mexy BEeKTOPOM U n
MIOATIPOCTPAaHCTBOM: 3
L=0,-1,-1,1),(1,0,1,-1),(-3,1,1,0)),
x=(2,62,6)

BapuaHT KOHTPOJIbHOI padoThl Ne 6
(IIposepxa OIIK-1 ¢ wacmu ymenuii padomul ¢ H#copoOaHo60il HOPMAALHOU (popmoil,
NOBEPXHOCMAMU 6MOPO20 NOPAOKA, OUTUHETHBIMU U KEAOPAMUYHBIMU (opmamu)

Samauus OTBETHI

1. HaiitTh HOpManpHBIA BHUJA KBaJPATHYHON yi+y:—yz—y2

bopmsI:
3x% + 2x5 — x2 — 2xF + 2x1%; — 4X,X5 + 2X,X,4
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2. Onpenenutb THUII JINHUH, HaWTH | DIInIc
KaHOHMYECKOE ypaBHECHUE M KAHOHHUYECKYIO x? y?
CHCTEMYy KOOpAMHAT, H300pa3uTh Ha 4 + 1~ L
IJIOCKOCTH: Kanonundeckasi cuctema KOOpJIMHAT:
5x2+6xy +5y2—6x—10y—3=0 0 = (0,1),
_ ( 1 1 > 11
"\ T TR
3. HallTu  uweHTp  CHUMMETpUHM  KPHUBOH, (4,2,-2)
MOJIYIEHHOW  CEUEHUEM  JIBYIIOJIOCTHOTO
runepbosonia
x4+ 2y% —4z%2 = —4
IUIOCKOCTBIO X + Yy + 2z = 2
4. Haiitu xopaaHoBy ¢opmy u xopnaHoB | XKopnanosa dopma:
0a3uc MaTPUIILI TMHEHHOTO OIlepaTopa: 30 0 0
1 3 11 0 3 1 0
-1 4 1 1 0 0 3 1
0 -1 4 1 0 0 0 3
-1 2 0 3 ’Kopnanos 6azuc:
1. F,()=@-3)* e; = (2,1,2,-1),
e, = (2,1,0,1),
e; = (1,1,1,0),
e, =(0,0,0,1)
5. Pewuth ypaBHEHHE X = _|_( 0 2) + (—4 6)
X2=(_2 6) —\-1 3/"7\-3 5§
-3 7
Kpurtepun onenuBanns
Kaxxnoe 3amanue orieHUBaeTcs OTAEIbHO B 4 Oasa.
[IIkana olleHuBaHUs PelIeHNs 3a0a4u:
Bbasibl Kpurepun
0 GansoB [TosiHOE OTCYTCTBUE pELICHUS
1 Gamn 3amaya pelieHa MeHee YeM Ha IOJIOBUHY,
WIK JIONYIOIEHBI COJCpXKATCIbHBIC OIMUOKH B
AITOPUTME PEIICHHUS
2 Oamna 3amada perieHa HE TOJHOCTBIO, HO Oosee
qeM Ha MIOJIOBUHY, W JIOTTYIIIEHbI
BBIYHCIIUTENLHBIC OIIMOKH, TOBJIMSBINAE HA XOJI
pelIeHus 3aa4u
3 Gamna 3anaya peleHa, HO JIOTYILIEHBI
HE3HAYUTENbHbIC BBIYUCIUTENbHbIE OIIUOKU, HE
BIIUSIONIME HA XOJ] PEIICHHMS 32191
4 bamna 3ajaya pemeHa BEpHO
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banner cymmmpyeTcss 1Mo Bce KOHTPOJBHOM paboTe W TMEpeBOISATCS B OICHKY IO

CIEAYIOUIEH [IKaJIE:

Banabl

Onenka

Menee 8 6au10B

«HeynoBneTBOpUTEILHOY»

8 — 11 damtoB

«y,HOBJ'IeTBOpI/ITeJ'II)HO»

12 — 15 GamnoB

«Xopomo»

Boisee 15 6autos

«OTInYHO»

1.2 Cnucox BONPOCOB U (MJIM) 32IaHUI IS IPOBEAEHUs] IPOMEKYTOUHOM

aTrecranmum

BapuaHT IK3aAaMCHAIIMOHHOT O ouaerasal ceMecTp

3aganus OTBeThI
CdopmynupoBars ompenencHue 0a3ucHOTO Paznen 6.2
MuHopa. [IpusBectu npumep
CdopmynupoBaTh onpeieneHre BEKTOPHOTO Paznen 5.16
IIpou3BeieHNs BeKTOpoB. [IpuBectu npumep
CdopmynupoBath ornpeeieHlue 1 HanmucaTh Paznen 7.2
KaHOHUYECKOW ypaBHEHUE rurepOoIibl
Onpenenuts KpaTHOCTh KOpHA x = —1 3
MHOTrO4JIEHA

4x5 + 8x* —3x3 —17x%2 —13x -3

OHpeI[eJ'H/ITB BBIPOXKJICHA MaTpHUlida UJIN HCT
2 1 3

W R N
N O N

3
0
5

_ NN

Martpuiia BeIpoKIeHa

ChopmynupoBaTh U J0Ka3aTb TEOPEMBI O
€MHCTBEHHOCTH HEUTPaIHHOTO u
CUMMETPUYHOTO DJIEMEHTOB JIJIi OMHApHOM

oreparun

Pa3znen 4.3

CchopmynupoBatb W JI0Ka3aThb IPaBHIIO
Kpamepa

Pa3nen 5.12

ChopmynupoBaTh M J10Ka3aTb TEOpEMYy O
paIrMoHAIBHBIX KOPHSIX MHOTOYJICHA

Pazgen 8.15

I[Iyctb A — n Xn wMarpuma. Bxomutr nm
MIPOU3BEICHUE DJIEMEHTOB MoOOYHOH
JIMaroHajJd B Pa3BEPHYTOE BBIPAKECHHE
onpenenutens? W, ecinu BXOIUT, TO C KAKUM
3HaKoM?

Bxoaut co 3HaKOM

-l
503051
n(n-1)

(-1 2
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10. HaiiTu 35auenus a, b, ¢, eCiii U3BECTHO, YTO
OHH SIBIIAIOTCS KOPHSAMU YpPaBHEHUS

x3—ax?*+bx—c

N —
S Q

2 pelieHus:

=-1,b=-1,c=1,
=c¢ = 0,a — 11060€ 4YUCJIO

Kpurepun ouneHuBanust

[Tokazarenu Kpurepun 4-OanmnpHas IIKajaa
(YpoBEHb OCBOEHN)
1. 3HaHWe OCHOBHEIX OIpENeICHUN 1 OTIIMYHO
TEOpeM JIMHEHHOH anreOpsl. (I1OBBILEHHbIIT
OBEHb
2. YMeHHne caMOCTOSTENBHO JOKA3bIBATh P )
OIIK-1 YTBEPIKIEHHS M PEIIATh TEOPETUUECKHE
3nare: 3144 B PaMKax Kypca aireopsl u
— MOCTaHOBKH 3a/1a4 reoMeTpum
TUHEHHON anreOpsl;
— OCHOBHBIC ITOHATHA 1 3. YMeHue pemaTh OCHOBHBIE 3a/1a4u
(hOpMYIHPOBKH TEOPEM. Kypea:
— OCHOBBI TCOPHI MAaTpHIL 1 CHCTEMbI IMHEHHBIX yPaBHEHMIA,
OMpECTNTCICH, KOMIUIEKCHBIE YKCIIA, ONIEPALIMH C
— CBOUCTBA MHOTOICHOB, MAaTpHIAMH, BBIYKCIICHHE ONPEIETUTENS U
- K{aCCH‘bHKaHHm " paHra MaTpHUIIbI, CBOHCTBA MHOTOUJICHOB U
CBOMCTBA KPUBBIX BTOPOTO KPMBBIX BTOPOTO MOPSIKA, OHEPALUK C
HIOpATKA. BEKTOPaMHU.
— OCHOBBI TEOPUH
BEKTOPHBIX HPOCTPAHCTB. 4. VYMeHue pelarh 3aj1auu JIMHEWHON
are6phl MOBBIIIEHHOMN CII0KHOCTH HAJl
Ymers: [POM3BOJILHBIMH KOJIBI[AMH U TIOJIIMU
— pelaTh CHCTEMBI
JIAHCHHBIX YPaBHCHHH, 5. BilaJieHre MaTEMaTUYECKUM aIIapaToM
— BBITIOJIHATH OTIEPALIMH C B R —
MaTpHIAMUY; =
H;;OL;[HTL’KO - 1. 3HaHME OCHOBHBIX OMNPEICICHHUNA U Xopomio
P TEOpeM JINHEHHO! anreOphl. (6 - )
MHOT'OYJIEHOB; a30BbIN YPOBCHB
— BBITIOJIHATH OTIEPALIUH C
pall 2. YMeHHne BOCIIPOU3BOINUTh
BEKTOPaMH;

— HCCIeIoBaTh KPUBbHIE
BTOPOTO TOPSIIIKA;

— JI0Ka3bIBaTh OCHOBHEBIE
YTBEPKIACHUS U TEOPEMBI.

Bnapers:

— MaTeMaTH4eCKUM
anmapaTtoM aireopsl U
TEOMETPHU;

— HaBBIKAMH
WCTIOJIB30BaHMSI amrapara
anredpsl ¥ TEOMETPHH MTPH
pelIeHUH KOHKPETHBIX
3ajad.

JIOKa3aTeNIbCTBA OCHOBHBIX U
BCIIOMOTaTENbHBIX YTBEPKACHUN U TEOPEM
u3 Kypca anreOpbl 1 TeOMETPHUH.

3. YMeHue pemarb OCHOBHBIE 33/1a41
Kypca:

CUCTEMBI JIMHEHHBIX YPABHEHUH,
KOMIUIEKCHBIE YUCIIa, ONEPALIH C
MaTpHIIAMH, BBIYUCICHUE OTPEACITUTEINS U
paHra MaTpHIlbl, CBOMCTBa MHOTOYICHOB H
KPHUBBIX BTOPOTO MOPSKA, OIIEPALIUH C
BEKTOPaMHU.

4, BJ'Ia,I[eHI/Ie MAaTCMAaTHUYCCKHUM alIlapaToM
a.]'Il"e6pr 1 reOMCTpPUH.

1. 3HaHWEe OCHOBHBIX OIpENEICHUN 1
TEOpEM JIMHEHHOH anreOpsl.

Y 10BIETBOPUTEIILHO
(mOpOroBbIf YPOBEHB)
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2. YMeHue peniath TUMOBBIC 3a7a4u Kypca:
CHCTEMBI JIMHEWHBIX YPaBHEHUM, ONIEpALIU
C MaTPUIIAMH, BBIYUCICHUE ONPEICTUTENS,
MOUCK KOPHEH MHOTOUJICHA, OTIEpaIiH C
BEKTOPaMHU.

3. BriajieHne MaTeMaTHYECKUM amnnapaToM
anreOpsl 1 TEOMETPHH.

3HaHMs, YMCHHS U HABBIKU
c(hOpMHUPOBAHbI B HEIOCTATOYHOMN
CTEIEHU

HeynoBneTBOpUTEIBHO
(ypoBeHB HE
copMHpOBaH)

BapuaHnT 3x3aMeHAlIMOHHOTO OMJIeTA 32 2 ceMecTp

3aganus OTBeThI
1. Cdopmynuposarb ornpeeneHre Paznen 13.11
COOCTBEHHOTO BEKTOpa JMHENHOT O
oneparopa. [Ipusectn npumep
2. CdopmynupoBaTh OINpPEACICHUS BBIMYKION Pazpen 11.11
KOMOMHAIlMM ¥ BBIIYKIOH  00OJOYKHU
MHOKecTBa Touek. [IpuBectu nmpumep
3. CdopmynupoBarh ONpeeieHHus €BKIMI0BA Paznen 12.1
BEKTOPHOI'O ITPOCTPAHCTBA
4. Haiitu iouaib TpeyrojabHUKa 33
A(1,1,1,1),B(3,1,3,2),€(4,0,2,2) T2
5. OmpenenuTh SBIsIETCS JU KBaJpaTUYHAS He sBnsercs
¢dbopma oTpULIaTEIBHO ONPEIETCHHOMN
—x% —5y% —z% —4xy — 2yz
6. CdopmynupoBaTh U J10Ka3aTh HEPABEHCTBO Paznen 12.5
TPEYroJbHUKA
7. CdopMmynupoBaTh U J0Ka3aTh TEOPEMY O Paznen 9.12
Tr€OMETPUUYECKOM CMBICIIE paHTa MaTPHUIIbI
8. Cdopmynupoarh u JI0Ka3aTh Pazpen 15.13
CHEKTPAJIbHYIO TEOPEMY
9. Haiitru cymmy uwmcen, oOpaTHBIX K 1 4 1 4 1 — 4
COOCTBEHHBIM 3HAYEHUSIM MaTPUIIBI A Ay A3
2 1 1
1 1 0
1 0 4
10. CocraButh MaTpHULy oreparopa

OpPTOTOHAJILHOT0/3€PKAIbHOTO  OTPa’KEHUS
Ha TUIOCKOCTH OTHOCHUTENIbHO MpsSMOil x +

y=0
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Kpurepun oueHuBanust

ITokaszarenu Kpurepuu 4-GanbHas IIKaIa
(YpOBEHB OCBOCHHS)

OIIK-1 CTyneHTOM J1laH TOJHBIM, B JIOTUYECKOM OTanyHO
3HATD: IOCJIICJOBATCIIbHOCTH pasBepHyTHﬁ OTBECT (HOBI:IH.ICHHBIﬁ
— MOCTAHOBKH 337124 Ha TIOCTaBJICHHBIM  BOIIPOC, TJ€ OH YPOBEHB)
JIUHEHHON anreOpsl U NPOACMOHCTPHUPOBAl 3HAHHMA IpEeaIMETa B
AHAJIMTUYECKON MOJTHOM 00BbeMe Y4YeOHOW MpOrpamMMBbl,
FCOMETpHH, JOCTaTOYHO r1yooKo OCMBICIIUBAET
— OCHOBHBIC IIOHATHA U | qyCIIUITITUHY, CaMOCTOSTENBHO, u
(bopmyHpoBKH TEOPEM | eyennpiBatome OTBEYAET Ha
TUHEHHOH anreOphl u

9 JOTIOJIHUTEIbHBIE ~ BONPOCHI,  ITPUBOAMUT
AHAJIUTUYCCKON

COOCTBEHHBIE NPUMEPHI 0 MPOOIEMATUKE

TEOMETPHUH;
_ BEKTODHBIE, [IOCTaBJIEHHOTO BOIIPOCA, pemmn
adduHHbIE 1 MPEeIOKEHHBIE MTPAKTUYECKHUE 3a1aHus 0e3
€BKJIUJIOBBIC OLIMOOK.
pOCTPaHCTBA, CryneHTOM JaH pa3BEepHYTHIM OTBET Ha Xopouio
— KiaccupuKanuo MOCTABJIEHHBIA  BONPOC, T/A€  CTYHEHT (6a30BBIi YPOBEHB)

[IOBEPXHOCTEH BTOPOTO
TOPSTIKA,;

— OCHOBBI TEOPUH
JINHEUHBIX ONEPATOPOB
W KBQ/IPATUYHBIX POpM.

YMeTh:

— BBITIOJIHATH OTIEPAIAN
C BEKTOpaMH;

— HCCIEI0BATh
CBOMCTBA TUHEHHBIX
OTIEPaTOPOB;

— pemiathb
TeOMETPHUYECKUE
3274 B €BKIHIOBOM
MIPOCTPAHCTRBE;

— MCCIIEIOBaTh KPHUBBIE
Y TIOBEPXHOCTH BTOPOTO
MOpsiIKa B 0OIIIEM BU/IE;
— JIOKa3bIBaTh
OCHOBHEIE U
BCIIOMOTAaTeJILHBIE
YTBEPXKACHUS U
TEOPEMBI U3 Kypca
anredpsl ¥ TEOMETPHH.

Baanern:

— MaTeMaTUYeCKUM
anmapaTtoM aireopsl U
TEOMETPHH;

— HaBBIKAMH
WCTIONTE30BAHU
amnmapara anreOpsI 1
TCOMETPHHU TIPH

ACMOHCTPUPYCT 3HAHMU, HpI/IO6peTeHHLIC
Ha JICKHUOHHBIX U MPAKTUYCCKUX 3aHATHAX,

a TaKKe IIOJly4YCHHbIE  IOCPEICTBOM
H3y4YEHUs 00s3aTeNbHBIX y4eOHBIX
MaTEpHaJIOB 1o Kypcy, JIaeT
apryMEHTHPOBAHHBIE OTBETHI, IPUBOJUT
IIpUMEpPBI, B OTBETE€  IPUCYTCTBYET
CBOOOJHOE BJIAJCHHE MOHOJIOTMYECKON

PCYBbIO, JIOTUYHOCTH U MOCJICAOBATCIIBHOCTD
OTBETA. OI[HaKO A0IMYCKA€TCA HETOYHOCTE B
OTBCTC. Pemmn MMPEIJIOKCHHBIC
MPAKTUYCCKHUE 3adaHusd C HEOOJIBIITUMU
HCTOYHOCTSAMM.

Crynentom JaH OTBET,
CBUJICTEIHCTBYIONINN B OCHOBHOM O 3HaHUU
MPOILIECCOB  M3Y4aeMOW  JUCLUILIUHBI,

OTJIMYAIOIIUNACS HEAOCTaTOYHOU TIIyOWHOU
U TIOJIHOTOM pPaCKpBITHS TEMbl, 3HAHUEM
OCHOBHBIX ~ BOIPOCOB  TEOpUH,  Ci1abo
c(OpMUPOBAHHBIMH HaBBIKAMU  aHAIIKM3a
SBJICHWI, TIPOIIECCOB,  HEIOCTATOYHBIM
YMEHUEM JlaBaTb  apryMEHTHPOBAHHBIC
OTBETHI i MIPUBOIUTH MIPUMEPBHI,
HEJIOCTATOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKOW PEUYbl0, JOTUYHOCTHIO H
IIOCIIEJOBATEIIFHOCTHIO OTBETA.
JlomyckaeTcsi  HECKONBKO  OMHUOOK B
CoJIepKaHUU OTBETa u peleHuu
MPAKTUYECKUX 3aJJaHHI.

Y 10OBIETBOPUTEIBLHO
(OporoBbIil YPOBEHD)

CTyaeHTOM J1aH OTBET, KOTOPBIM COAEPIKUT
psn CEPBE3HBIX HETOYHOCTEH,

HeynosnerBopurenbHoO
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pCLICHUH KOHKPETHBIX | 0OHApYXUBAIOMIUNA HE3HAHUE MPOLIECCOB (YpoBeHb He
3amaq. H3y4aeMoi MPEAMETHOM obmacTw, chopMupOBaH)
OTJIMYAIOIINNACS HETTyOOKHM PacKpbITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIPOCOB
TEOpHH, HECHOPMUPOBAHHBIMH HABBIKAMU
aHalM3a SIBJICHUH, MPOIECCOB, HEYMECHUEM
JIaBaTh ~ apryMEHTUPOBAHHBIE  OTBETHI,
cllabbIM  BJIAJICHHEM  MOHOJIOTHYECKON
peublo, OTCYTCTBHEM  JIOTHYHOCTH U
MOCJIeIOBATEIBHOCTH. BriBo1BI1
MOBEPXHOCTHBL. PemieHne mpakTHYecKux
3aJJaHWii HE BBIMOJIHEHO. T.e CTyIeHT He
CIOCOOCH OTBETUTH Ha BOIPOCHI JaXKe MPHU
JIOTIOJTHUTEIIBHBIX ~ HABOMSIIUX BOIPOCAX
Mpero1aBaTeds.

TecT pua CaMOIIPOBEPKH 110 pe3yJbTaTaM OCBOCHHUS TUCHMIIMHBI

1. Cucrema nuHENHBIX YpaBHEHUN
2x—y+3z=1,
3x+2y—2z=2,
4x+5y—5z=3
a) HMEEeT OJIHO PELICHHUE;
0) WMeeT JBa pemeHHs
B) MMeeT OECKOHEYHO MHOTO pelleHHI;
I) He UMEET peleHui.
2. Haiitu 3HaueHus x,y, Z IpU KOTOPBIX MaTpula A sBiseTcst oOpaTHON K MaTpuie B:

3 =2 1 2 21
A=|-1 1 -—-1), B=|3 3 2
X y 0 1 0 z

a) x=1y=2,z=0;
0) x=-3,y=2,z=1;
B) x=0,y=0,z=1;
I) HH PU KaKUX.

3. HaiiguTe uncno, oOpaTHoe K 7 B KOJbIE BEIYETOB Z17 110 MOAYIO 17
a) 3;
0) 5;
B) 7;
T) YHUCJIO 7 HE UMEET OOPATHOTO B KOJIBIIE Z 7.

4. Ilpwm kakoM 3HaYEHUU NApPAMETPA A ONPEAECIUTEIIb MATPULIBI

a a 5

N~ B~ Q

1 4 1
0 0 3
1 4 3
paBeH 427

a) 2;

0) 3;

B) 4;

r) 5.
5. Haiitu 06Bém Terpasapa c¢ BepumHamu B Toukax A (2,1,—1), B (3,0,2), € (5,1,1) u

D (0,-1,3).
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(@)

~
WIRN | R —

'l

B)
r) Touku A, B, C, D nexar Ha 0JTHON TJIOCKOCTH.
6. HaiiguTe 4yncio pa3IuyHbIX palliOHAIBHBIX KOPHEH MHOTOUJIEHA
3x3 —x% —9x — 4.
a) 3;
0) 2;
B) I;
I') MHOTOYIEH HE UMEET pallMOHAIbHBIX KOPHEH.
7. OnpenenuTs B3aUMHOE PacIoIOKEHUE NPIMOI
x—1 y—2 z+3
4 -1 2

U TUIOCKOCTH
3x+2y—5z+2=0.
a) mpsMas IepeceKaeT MIOCKOCTh;
0) mpsiMas mapaiesbHa IIOCKOCTH;
B) HpsSMas JEXKUT B IIIOCKOCTH;
I) NpsMas U IVIOCKOCTh CKPELIUBAIOTCS.
8. HaiiTi pa3mepHOCTb TUHEHHON 000JI0YKH BEKTOPOB
a, =(2,-1,3,4,-1), a,=(1,2,-3,1,2),
az; = (5,-5,12,11,-5), a, = (1,-3,6,3,-3).
a) 5;
0) 4
B) 3;
r) 2.
9. Jlnst BEKTOpOB U4, Uy, Uz, Uy WU3BECTHO, YTO BCE IMOMAPHBIE YIJIbl PaBHBI % Bri6epute
BEpHBII BapUAaHT:
a) BEKTOpa JIMHEHHO 3aBUCHUMBI;
0) BeKTOpa JIMHEIHO HE3aBUCHUMBI;
B) BEKTOpa MOTYT OBITh KaK 3aBUCUMBI, TAK U HE3aBUCUMBI.
10. Kakoii U3 nepedncieHHbIX BEKTOPOB ABISETCS COOCTBEHHBIM JUIsl IMHEHHOTO OIlepaTopa ¢

MaTpuuen

4 1 -1
2 5 -2
4 4 -1

a) (1,1,1);

6) (1,3,5)

B) (1,2,4);

r) (0,0,0).

11. KBagparuunas ¢popma
x% + 3y% + 4z% + 2xy + 4xz + 2yz
a) TIOJIOKHUTEIHHO OMpeIeIieHa;
0) OTpHUIIATETHLHO OTPEICIICHA;
B) TMOJIOKUTEIHHO MOJTYOIPEICIICHA;
r) He ompeneneHa?

12. Onpenenuts TUIT KPUBOM BTOPOTO MOPSIKA
5x% + 6xy + 5y% — 6x — 10y — 3 = 0.
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a) DIUTUIIC;

0) rumnepOoa;

B) mapaboa;

I') BBIPOKICHHBIN Cily4ail — 1apa NepeceKarouXcsl MPSMBIX.

IIpaBujibHbIE OTBETHI

Bompoc Ne IIpaBUIBHBIN OTBET Bompoc Ne [IpaBUIIBHBIN OTBET
1 B 7 0
2 0 8 r
3 0 9 0
4 a 10 B
5 B 11 r
6 r 12 a
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2. IlepeyeHb KOMIIETEHU M, 3TANbI X GOPMUPOBaAHMS, ONIMCAHUE MTOKA3aTeJIel 1
KPUTEpPHeB OlleHMBAHMS KOMIIETEHI[UI HA PA3JIMYHbIX 3Tanax ux gopMupoBaHmus,
ONUCAHME IIKAJIbI OLlEHUBAHUSA

2.1. Illkana oueHnBaHus c(hpOpMUPOBAHHOCTH KOMIIETCHINI U ee ONUCAHHE

OneHuBanue ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS
JUCLUIUIMHBI OCYIIECTBIISIETCS MO CIEIYIOLIEN TPEXYPOBHEBOM IIKAJIE:

Ilopozosguiii yposens - IpeanonaraeT OTpaKeHUe TeX 0XKMIAaeMbIX pe3yIbTaTOB, KOTOpPbIE
OTIpEeNeNAI0T MUHUMAIBHBIA HAaOOp 3HAHWU M (WIM) YMEHUH M (WMJIM) HABBIKOB, IMOJIyYEHHBIX
CTYAEHTOM B pe3yJbTaTe OCBOCHMsI TUCHMILIMHBL. [1oporoBsiii ypoBeHb SABISIETCS 00513aTEIbHBIM
YPOBHEM ISl CTYZIEHTa K MOMEHTY 3aBEPLIEHHS] UM OCBOECHHUS JaHHOW JUCLUILIINHBI.

IIpoosunymeiii ypogens - IpeAnonaraeT cnocoOHOCTh CTYAEHTa HCIOJIb30BaTh 3HAHUS,
YMEHMSI, HAaBbIKM U (WJIM) ONBIT JIEATEIbHOCTH, IOJYyYEHHBIE IPU OCBOCHUU JHCLUIUIMHBI, JJIS
peueHus npodeccuoHalbHBIX 3a1a4. [IpoABUHYTHIN YpOBEHb PEBOCXOIUT IOPOTOBbII YPOBEHb
10 HECKOJILKUM CYLIECTBEHHBIM IIPHU3HAKAM.

Buicokuii ypoeens - npeAnonaraeT CcnocoOHOCTb CTYJEHTAa HCIHOJIb30BaTh IOTEHLUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHHIl, HABBIKOB U (WJIM) OMbITA JE€ATEIbHOCTH, MOIYYEHHbIX MPU
OCBOCHMM JIUCUMIUIMHBI, JUI TBOPUYECKOrOo pEUIeHHUs NpOoPEecCHOHANbHBIX 33Ja4 U
CaMOCTOSITEJIbHOTO TIOMCKAa HOBBIX IIOJXOJOB B HX pEIICHWH IyTeM KOMOWHUPOBAHUA U
UCIIOJIb30BAaHUSI M3BECTHBIX CIIOCOOOB pEIIEHUS MPUMEHHUTEIbHO K KOHKPETHBIM YCIOBHUSIM.
Beoicokuil ypoBeHb IPEBOCXOAUT IIOPOTOBBIN YPOBEHD 110 BCEM CYLIECTBEHHBIM IIPU3HAKAM.
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2.2. Hepeqeﬂb KOMHeTeHHHﬁ, ITanbl UX (l)OpMHpOBaHI/IH, onucaHue MoxKa3areje u KPpUTEPUEB OLICHUBAHUA KOMIIeTEHIINIi Ha Pa3JIUYHBIX

Tanax ux ¢popmMupoBaHus

ITanbl Ixana u KpUuTEPUU OLIEHUBAHUS KOMIIETEH U
Ko OpMH- HA Pa3jJMYHBIX ITanax ux (opMUpPOBaAHUS
A ®Dopma bop IToxa3zarenu P (bopmup
KoMIIe- poBaHus
KOHTPOJISI OlleHUBAHMSA
TEeHLUU (Ne TembI . . .
Iloporosblii ypoBeHb ITpoaBUHYTHIH YPOBEHB Bricoknii ypoBeHb
(pa3nesna)
OomenpodgeccuoHajbHble KOMIIETEHIIUN
3HATh: 1. 3HaHNE OCHOBHBIX 1. 3HaHNE OCHOBHBIX 1. 3HaHNE OCHOBHBIX
) OIPEJIETICHUNM U TEOPEM OIPEJIEIICHUN U TEOPEM OIPEJIETICHUM U TEOPEM JIMHEHHOU
— IIOCTAHOBKH 3a/1a4 . -
L JMHEHHOH anreOpsl. JMHEHHOH anreopsl. anreOpsl.
JTUHEWHOHN anreOpsl;
— OCHOBHBIE TIOHATHUS U
2. YMeHue pemarb 2. YMeHHe BOCIIPOU3BOINUTh 2. YMeHHne caMOCTOSITENEHO
(hopMyITMpPOBKH TEOpPEM.
OCHOBLL TCODHIL TUIOBBIC 331a4H Kypca: | OKa3aTeIbCTBA OCHOBHBIX JIOKa3bIBaTh YTBEPKACHUS U
MATDHIL 1 p CHCTEMBI JINHEHHBIX U BCTIOMOTaTeNIbHBIX peraTh TeOpEeTHUECKHE 3a1a4uH B
onpgnenHTeneﬁ' YpaBHEHUH, oNlepaliuil ¢ | YTBEPKICHUN U TEOpPEM U3 paMKax Kypca anreOpsl 1
&
M MaTpHULIaMu Kypca anredpsl 1 Te€OMETPHH.
— CBOWCTBA PHLAMH, yp p P
BBIYHUCIICHHUE TE€OMETPHH.
MHOTOYJICHOB;
OTIpeAeTTUTENS, IIOUCK 3. YMeHwue pemaTh OCHOBHbIE
— KJIacCU(UKALIUIO U .
CBOHCTEA KDHBLIX KOpHEW MHOTO4JIEHa, 3. YMeHwue pemaTh 3a/1a4M Kypca:
Konrtposbubie P OIepaLuy ¢ BEKTOPaMHU. | OCHOBHBIE 3a/1a4u Kypca: CHUCTEMBI JINHEHHBIX YPaBHEHHUH,
BTOPOTO MOPAIKA. o
OIIK-1 |paboter Ne 1 -3, 1-8 OCHOBBI TEODHH CUCTEMBI JINHEUHBIX KOMILJIEKCHBIE YHCIIa, ONIEPaIUH C
JK3aMeH BEKTODHLIX p 3. Bnanenue ypaBHEHUH, KOMIUJIEKCHBIE MaTpULIAMH, BEIYHCIICHHE
I OCTp AHCTE MaTeMaTHYECKUM Yrcya, ONepaniy ¢ OTIpEJICJINTENS] U PAHTa MaTPHLIBL,
pocip ’ anmnapaTtoM ajireOpsl u MaTpHIIAMH, BEIYUCICHUE | CBOWCTBA MHOTOWICHOB M KPUBBIX
VMeTh: TE€OMETPHUH. OTIpEICTTUTENS U paHra BTOPOTO MOPSJIKA, ONIEPALINH C
: MaTpHILIbl, CBOMCTBA BEKTOPAMHU.
— pemaTb CUCTEMBI
. . MHOTOYJIEHOB U KPHUBBIX
JIUHEHHBIX ypaBHEHUI;
BTOPOTO TOPSIIIKA, 4. YMeHue pemars 3a1a9u
— BBINIOJIHATH OIEpaliu NI .
¢ MATPHLAMIL: OTIepaIiy ¢ BEKTOPaMHU. JTUHEWHOH anreOphl MOBBIIIEHHON
P ’ CJI0HOCTH HaJ] IPOU3BOIBHBIMU
— HaXOJIUTh KOPHU
4. Bnanenue KOJIbLIAMH U TIOJSIMH
MHOTOYJIEHOB;
MaTeMaTHYECKUM
— BBINIOJIHATH ONEpalu
¢ BeKTOpaMEL anmapaToM anredpsl U 5. BirlaneHue maTeMaTU4ECKUM
’ TE€OMETPHHU. anmnapaToM aJre0pbl U TEOMETPHH.




— HCCIIeZIOBAaTh KPUBBIE
BTOPOTO TIOPSIIIKA;

— JIOKa3bIBATh
OCHOBHBIE
YTBEPKACHUS H
TEOPEMBI.

Baagers:

— MaTeMaTH4eCKUM
anmapaToM anredpsl U
TCOMETPHH;

— HaBbIKAMH
HCHOJb30BaHUS
anmapara anreopsl 1
TeOMETPHUU IIPU
pelIeHNH KOHKPETHBIX
3ajay.

KountposnbHbie
paboThl Ne 4 — 6,
9K3aMEH

9-15

3HaTh:

— TIOCTAHOBKH 33,124
JTUHEHHOH anredpsl 1
AHAJIUTUYECKON
TE€OMETPHU;

— OCHOBHBIE TIOHSTHUS
(hopMyJIMPOBKH TEOpEM
JIMHEHHOH anreOphl 1
AHAITUTHYECKOU
TEOMETPHH;

— BEKTOpHBIE,
adduHHBIE U
€BKJIMJIOBEIC
MIPOCTPAHCTBA;

— KJIaccu(UKaIUIo
[TOBEPXHOCTEHN BTOPOTO
MOPSI/IKa;

1. 3HaHNE OCHOBHBIX
OIPEJIETICHUI U TEOpEM
JTUHEWHOH anreOphl u
AHAJIUTUYECKON
TE€OMETPHUH.

2. YMeHue pemars
TUIIOBBIE 33Ja4H Kypca:
OTIEpaLlH C BEKTOPaMHU
¥ TOYKaMH B apUHHBIX

Y €BKJIMJIOBBIX
MPOCTPAHCTBAX, TOUCK
COOCTBEHHBIX 3HAUCHUH
1 COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX
OIIEpaToOpOB,
MpPUBEACHUE YPAaBHEHUI
BTOPOTO TOPSIJIKA K
KaHOHUYECKOMY BHIY.

1. 3HaHNE OCHOBHBIX
OIPEJIEIICHUN U TEOPEM
JTUHEWHOH anreOphl 1
AHAJIMTUYECKONH FEOMETPUHU.

2. YMeHue BOCIPOU3BOAUTD
JI0Ka3aTeIbCTBA OCHOBHBIX
M BCIIOMOTaTeJIbHBIX
YTBEPXKJICHUHN 1 TEOpEM 3
Kypca anredpsl 1
TEOMETPHUH.

3. YMeHue pemaThb
OCHOBHBIC 33JI1a41 Kypca:
OTIEpaIluK C BEKTOPAMH U
TOYKaMH B a(PUHHBIX U

€BKJIMJIOBBIX
MPOCTPAHCTBAX,
MOCTPOCHHE MaTPHULIBI

1. 3HaHNE OCHOBHBIX
OIPEJIEICHUM U TEOPEM JIMHEHHON
anreOpbl ¥ aHATUTUIECKON
Te€OMETPHH.

2. YMeHne caMoCTOSTEIIHLHO
JTIOKA3bIBATh YTBEPIKICHUS U
peraTh TEOPeTHIECKHE 3a/1a91 B
pamKax Kypca anredpsl 1
TE€OMETPHHU.

3. YMeHue peniatb OCHOBHBIC
3a/1a4m Kypca:
orepaly ¢ BEKTOpaMH H
TOYKaMH B a(HUHHBIX U
€BKIIUOBBIX IPOCTPAHCTBAX,
MMOCTPOCHUE MATPUIIBI JIMHEHHOTO
oriepaTopa U UCCIIC0BaHUE €T0
CBOICTB, IOUCK COOCTBEHHBIX

26




— OCHOBBI TCOPHH
JIMHEMHBIX OMEepaToOpoOB
1 KBaAPATHIHBIX (OPM.

YMmernb:

— BBITIOJTHATE OTICPAITiN
C BEKTOpaMH;

— HCCJIE0BATh
CBOMCTBA JUHCHHBIX
OTIepPaTOPOB;

— pemiathb
TEOMETPHUYECKHUE 3a/1a9l
B €BKJINI0BOM
MIPOCTPAHCTBE;

— UCCJIeI0BaTh KPUBLIC
Y TIOBEPXHOCTH BTOPOTO
MOpsIIKa B OOIIEM BH/IE;
— J10Ka3bIBaTh
OCHOBHBIE U
BCIIOMOTaTeIbHbBIE
YTBEPXKIAECHUS U
TEOPEMBI U3 Kypca
anredpsl U TEOMETPHH.

Baagern:

— MaTEMaTHYECKUM
anmapaToM anredpsl U
TEOMETPUH;

— HaBBIKAMH
HCIIOJIb30BaHUS
amnmaparta anre6psl u
TeOMETPHUU IIPHU
pELICHUU KOHKPETHBIX
3a1a4.

3. Bnanenune
MaTeMaTHIECKUM
anmapaTtoM aireOpsl U
TCOMETPHH.

JIMHEWHOT0 oneparopa u
HCCIIeJOBAHNE €TI0 CBOMCTB,
MTOMCK COOCTBEHHBIX
3HAYCHHI U COOCTBCHHBIX
BEKTOPOB JIMHEHHBIX
OIEPATOPOB, IOCTPOEHUE U
NpUMEHEHHUE KOPAaHOBOM
HOPMaJIBHOH (POPMBI,
HACCIIEOBAHUE
KBaIpaTHIHBIX (PopM,
IIPUBEACHUE YPAaBHEHUN
BTOPOTO MOPSAKA K
KaHOHUYECKOMY BHUJY.

3. Bnanenue
MaTeMaTHYECKUM
anmapaToM anredpsl U
TCOMETPHH.

3HAYCHUI U COOCTBEHHBIX
BEKTOPOB JIMHEHHBIX OMEPATOPOB,
IIOCTPOCHNE 1 TPUMEHEHHNE
YKOPJAAHOBOW HOPMAJIBHOU
(opMBbl, HcclieToOBaHNE
KBaJpaTHIHBIX (HOpM,
MPUBEJICHUE YPABHEHUN BTOPOTO
MOPAIKA K KAHOHUYSCKOMY BHTY.

4. YMenue pemiath 3a1a4u
JTMHEHHOH anreOpsl 1
AHATUTUYECKOU Te€OMETPUU
MOBBIILIEHHOH CII0)KHOCTH HAJ
IMPOU3BOJIbHBIMU BEKTOPHBIMU
MIPOCTPAaHCTBAMHU

5. Bimagenne MaTeMaTHYECKUM
anmapaToM areOpbl U TEOMETPHUH.
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3. MeToguueckue peKOMEeHAAUM NPENoAaABATEI0 10 NMpoleAype OLeHUBAHUS 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEePHU3YIOIIMX 3TANbI

dopMupoBaHusi KOMIIETEHUIM I

Lenpro mpoiienypsl OLICHUBAHUS SIBIIICTCS ONPE/ICTICHUE CTEIICHU OBIAJACHUS CTYJICHTOM
OKMJIaeMBIMU pe3yJbTaTaMUu OOy4YeHUs (3HAHWSAMH, YMCHHUSMH, HaBBIKAMH W (WJIM) ONBITOM
JIeATEITLHOCTH ).

[Iponienypa orieHMBaHMs CTENEHW OBJIAJICHUS CTYACHTOM OXKHJIAaeMBIMU pPE3yJbTaTaMH
00y4eHUs OCYIIECTBIISIETCS C IOMOIIBIO METOIMUYECKUX MAaTEPUAJIOB, IIPEACTABICHHBIX B pa3jelie
«TunoBble KOHTPOJILHBIE 3aJaHUsl WJIM WHBIE MaTepualibl, HEOOXOAUMBIC ISl OIEHKH 3HAHUH,
YMEHH, HABBIKOB W (WJIM) OIBITA JIEATEIBHOCTH, XapaKTePU3YIOMIMX ATambl (OPMUPOBAHUS
KOMIIETECHIUI»

3.1 Kpurtepun oneHMBaHMUS CTENEeHN OBJIA/ICHUS] 3HAHUSIMH, YMEHUSAMH, HABbIKAMU H
(WIH) ONBITOM JIeSITeJIbHOCTH, ONPeAe/Aolue YPOBHU ¢)OPMUPOBAHHOCTH KOMIIETEH Ui

[ToporoBsrif ypoBeHb (00IIIHE XapaKTEPUCTUKH ):

BJIa/ICHHE OCHOBHBIM 00bEMOM 3HAHUI 110 IPOrpaMMe JTUCLUILIMHBI;

3HaHUE OCHOBHOM TEPMUHOJOTHM JAHHOM OOJIACTH 3HAaHUM, CTUIMCTUYECKU
IpaMOTHOE, JIOTMYECKH IPaBHJIBHOE U3JI0KEHHE OTBETa Ha BOIPOCHL 0e€3
CYIIECTBEHHBIX OINOOK;

BJIa/ICHUE UHCTPYMEHTAPUEM IUCLUIUINHBI, yMEHHUE €T0 UCII0Ib30BaTh B PEILICHUU
CTaHJIApPTHBIX (TUIOBBIX) 3aJ1a4;

CIOCOOHOCTh CaMOCTOSITEIEHO MTPUMEHSITHh THIIOBBIC PEIICHUSI B paMKax paboueit
IIPOrpaMMBbI IUACLUIUIMHBI;

YCBOCHME OCHOBHOW JIMTEpaTypbl, PEKOMEHJOBAaHHOM paboueil mnporpammon
JVCLATIIINHBI;

3HaHKE 0a30BbIX TEOPUH, KOHLIETILUH 1 HAIIPABJIEHUH 110 U3y4aeMOW AUCIUILIUHE;
camMocTosITeNIbHasl paboTa Ha TNPAKTHUYECKUX U JIAOOPaTOPHBIX 3aHATHSIX,
NEPUOIMYECKOe y4JacTUe B TPYNIOBBIX OOCYKICHUSAX, OCTATOYHBI YpPOBEHBb
KYJIbTYpbI UCIIOJIHEHHUS 3aJJaHUM.

[IpoaBuHyTHII YpoBeHB (00IIHEe XapaKTEPUCTHKH):

JOCTaTOYHO TOJIHBIE U CHUCTEMAaTH3UpPOBAaHHbIE 3HAHUSA B O0BEME MPOrpaMMBbl
JUCLIUILINHBL,

UCMOJb30BAHUE  OCHOBHOM  TEpMHUHOJOTMM  JIaHHOM  o0JacTé  3HaHU,
CTHJINCTUYECKH TPaMOTHOE, JIOTMYECKM IPaBUJIBHOE H3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHUE JEJIaTh BBIBOJBI;

BJIa/ICHUE NHCTPYMEHTAPUEM TUCLUIUINHBI, yMEHHUE €TI0 UCIIOIb30BaTh B PEILICHUU
y4eOHBIX U MPOPECCHOHATBHBIX 33/1a4;

CIOCOOHOCTh CaMOCTOSITEIbHO pelaTh CIOXHBIE 3a7aun (MpoOiaeMbl) B paMKax
paboueil mporpaMMbl AUCHUIUINHBL;

YCBOEHHME OCHOBHOM U JIOMIOJIHUTEIBHOM JIUTEPaTyphl, pPEKOMEHI0BaHHON paboueit
MIPOrpaMMOil TUCHUTUIHHBI;

YMEHHE OPUEHTUPOBATHCSA B 0A30BBIX TEOPUAX, KOHUEHIUAX U HAMPABICHUSIX IO
M3y4aeMOH IUCLUIIIIMHE U JaBaTh UM CPaBHUTEIIBHYIO OLIEHKY;

caMmocTosiTeNbHas padoTa Ha MPAaKTUYECKUX U JJAOOPATOPHBIX 3aHATHIX, yUacTHE B
IPYIIOBBIX 00CYKACHUAX, BEICOKUH YPOBEHb KYJIbTYpPhl HCIIOJTHEHUS 331aHUH.

Bricokuil ypoBeHb (001111e XapaKTepUCTHKN):

CUCTCMATHU3UPOBAHHEIC, rny601<1/1e U TIIOJIHBIC 3HaHWsA IO BCEM pasaciiaM
JUCHUIIIIMHBI,

TOYHOC HCIIOJIb30BAHHUEC TCPMHUHOJIOTUA HaHHOﬁ obiactu 3HaHHI>'I, CTUIUCTHYCCKH
Ir'paMOTHOEC, JOTMYCCKH IPaBHUIIBHOC H3JIOKCHHME OTBETAa Ha BOIIPOCHI, YMCHHUC
AC1aTh 000CHOBaAHHEBIC BBIBOJbI,



e 0Oe3ynpeyHoe BIAJCHUE MHCTPYMEHTapueM JUCIHMIUIMHBI, YMEHHE €ro
MCIOJIB30BATh B IIOCTAHOBKE M PEIICHUH HAYYHBIX U MPO(EeCCHOHANBHBIX 3a/1a4;

® CIIOCOOHOCTH CAMOCTOSATENILHO U TBOPUECKH PEIIATh CIIOKHBIE 3a1a4u (IIPOOIIEMBbI)
B paMKax paboueil nporpaMmsbl AUCLHUIUINHBL

® [I0JHOE M INIyOOKOE YCBOGHHE OCHOBHOH M JONOJIHMUTENBHOM JMTEpaTyphl,
pEeKOMEH0BaHHOH pabovell mporpaMMOi JUCIUIUIMHEL,

® YMEHHE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLICNIMAX U HAIIPABJICHUAX 10
M3y4aeMOH IUCLUUIUIMHE U AaBaThb UM KPUTHYECKYIO OLICHKY;

® AKTUBHAas caMOCTOSTEIbHAsA paboTa Ha MPAKTHUECKUX U JJaOOPATOPHBIX 3aHSITHUSAX,
TBOPYECKOE YYacCTHE B T'PYHIIOBBIX OOCYKICHHSAX, BHICOKUH YPOBEHb KYJIbTYPHI
UCIIOJIHEHUS 3aJaHUM.

3.2 Onucanue npoueaypbl BbICTABJICHUS] OLCHKHU

B 3aBucumocTH OT YpOBHS COPMHUPOBAHHOCTH KaKJOW KOMIIETEHIIMU MO OKOHYaHWUU
OCBOEHUS IUCLUILINHBI CTYACHTY BBICTaBIISIETCS OLIEHKA. [{J1s1 TUCIUIUINH, U3ydaeMbIX B TEUEHUE
HECKOJIBKUX CEMECTPOB, OLICHKA MOYKET BBICTABJIATHCS HE TOJIBKO [0 OKOHYAHUU €€ OCBOCHHUS, HO
U B IPOMEXYTOUYHBIX ceMecTpax. Bua oleHKH («OTIMYHO», «XOPOLIO», «yIOBIETBOPUTEILHOY,
«HEYJIOBJIETBOPUTEIBHO», «3aUTCHO», «HE3aYTeHO») olpeneisercs pabdoueil mnporpammoi
JUCLUIUIMHBI B COOTBETCTBUU C YYEOHBIM IJIAHOM.

OneHKka «OTJIMYHO» BBICTABISETCA CTYIACHTY, y KOTOPOrO Kaxaas KOMIIETEHIIHS
(TTOJTHOCTBIO WJIM YaCTHYHO (popMupyemas JaHHOW TUCIMILIMHON) COPMHpPOBAaHA HA BHICOKOM
YPOBHE.

OneHka «XOpOLIO» BBICTABIAETCA CTYIAEHTY, Y KOTOPOIrO KaxJIas KOMIIETEHIUS
(TTOJIHOCTBIO WIIM YACTUYHO (OpMHUpYyeMasi JaHHOW JUCLUIUIMHON) COPMHUPOBAHA HE HUXKE, YEM
Ha MPOJBUHYTOM YPOBHE.

OneHka «yZOBJIETBOPUTEIBHO» BBICTABIAETCS CTYHNEHTY, y KOTOPOro KaKJas
KOMIETEHIMS (TIOJTHOCTHIO WM YaCTUYHO (opMUpyeMas TaHHOW JHUCHUIUIMHON) copMUpoBaHa
HE HIKE, YEM Ha IIOPOrOBOM YpPOBHE.

OneHka «HEyI0BIETBOPUTEIBHO» BBICTABISAETCA CTYIEHTY, Y KOTOPOro XOTs Obl OJlHA
KOMIIETEHIHs (MTOJTHOCTBIO WIIM YaCTUYHO (popMUpyeMast TaHHON JUCHUIUIMHON) ChOpMHUpOBaHa
HUKE, YEM Ha IOPOTOBOM YPOBHE.

OneHka «3aueT» BBICTABIISIETCS CTYIEHTY, Y KOTOPOTO KaX/1asi KOMIETEHIMS (ITOJIHOCTBIO
WJIM YaCTUYHO (hopMUpyeMas TaHHOM TUCUUIUIMHON ) COPMUPOBaHa HE HUXKE, YEM Ha IOPOTOBOM
YPOBHE.

OneHka «He3aYyTeHO» BBICTABISIETCS CTYJEHTY, Y KOTOPOro XOTs Obl OJJHA KOMITETEHIIHS
(TTOJIHOCTBIO WJIM YAaCTUYHO (OopMHpYyeMasi JaHHOW JUCHUIUIMHON) cOpMHUpPOBAaHA HUXKE, YEM Ha
IIOPOrOBOM YPOBHE.
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IMpuiaoxenne Ne2 k padoveil mporpaMme Q1 CIUAININHbBI
«AJaredpa u reomeTpus»

MeToanyeckue yKa3aHUs JJIs1 CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIIMHBI

CaMocrosiTennbHasi paboTa CTYAICHTOB HAmpaBlieHA Ha MPUOOPETEHHWE  HOBBIX
TEOPETUYECKNX U (PaKTUUECKUX 3HAHUH, 3aKPEIJICHHE MOJIyYeHHBIX HaBBIKOB, - BBIIOJHSIETCS B
YUTAJIHLHOM 3aJic OMOIMOTEKH U B IOMAIIHUX YCIOBHSX, MOAKPEIUISETCS YIeOHO-METOAMYECKUM
1 uH(pOpMaIMOHHBIM oOecniedeHreM (yuyeOHUKH, YIeOHO-METOIMYECKHE TTOCOOMS, KOHCIIEKThI
JISKITU).

Jlis mpoBepKHM M KOHTPOJS YCBOGHHSI TEOPETHYECKOro MaTepuaia, MPHOOPETeHHBIX
MPAKTUYECKUX HABBIKOB B TCUCHUE OOYUEHUS MMPOBOISTCS MEPOIIPHSTHS TEKYIIEH aTTeCTallluy B
BU/JIE KOHTPOJBHBIX padoT.

DK3aMeH MPOBOJIUTCS B MTUCBMEHHON (hopMe, KaXkKIbIil OUJIeT COAEePKUT (DOPMYITUPOBKU U
JIOKA3aTeNbCTBA YTBEPXKJICHUN, a TaKKe TEOPETUYECKHUE W TMPAKTUYECKUE 3aJaud U3 Kypca
«AnreOpsl 1 reoMeTpur». Ha caMOCTOSTEIIBHYIO TOATOTOBKY K 3K3aMEHY BBIJIEISICTCS 3 JHS, BO
BpeMsl MOJATOTOBKH K IK3aMEHY MPEAYCMOTpPEHA IPYIIOBasi KOHCYIbTAIIHS.

Jlyiss poBEepKH YPOBHSI COPMUPOBAHHOCTH KOMITETCHIIUH TPH MOATOTOBKE K IK3aMECHY
PEKOMEH/IyeTCS BHIIOIHUTH TECT U1 CAMOIIPOBEPKH.

Y4eOHo-MeTOoAMYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOM PadoThl CTY/ICHTOB 110 JUCHHUILINHE

s caMocTosATeNbHOH pPabOThl OCOOEHHO PEKOMEHJIYEeTCS HCIOJIb30BaTh Y4eOHYIO
JUTEPaTypy, C NOAPOOHO pa30OpPAHHBIMU PELICHUSIMH 3a/1ay:

1. bexknemumes, /[.B. Kypc ananutrueckoi reoMmeTpuu 1 TUHEHHON anreOphl: y4eOHUK JUIs
By30B / /I. B. bexnemunieB; M-Bo oo6pazoBanus P®. - 12-e u3., ucnp. - M.: ®uzMariur,
2008. - 308 c.

2. Wnwbun, B.A. Jluneitnas anre6pa v aHaTUTHUYECKAsi TEOMETPHUsSI: yUeOHUK IS By30B / B.
A. Unbun, I'. I. Kum; M-Bo o6pazoBanus u Hayku PD; MI'Y. - 3-e uza., nepepad. u 1o1.
- M.: IIpocnext; M3a-Bo Mock. yH-Ta, 2008. - 393 c.

3. Anexcanapos, [1.C. Jlekiiuu no aHanuTUYECKON T€OMETPUU: TTOTIOJIHEHHbIE
HEOOXOIUMBIMU CBEJCHUSIMH U3 aJIreOphl ¢ IPUIIOKEHUEM cOOpaHus 3a1ad,
cHa0XEeHHBIX perieHusiMu, coctaBieHHoro A.C. [Tapxomenko: [yueOnuk] / I1. C.
Anekcanapos. - 2-e u3f., crepeorurl. - CI16.: Jlans, 2008. - 911 c.

Taxke i mombopa y4yeOHOM JUTEpaTypbl PEKOMEHIYETCS HCHOJIb30BATH LIMPOKHIMA
CIIEKTP MHTEPHET-PECYPCOB:

1. Hayuno-o0pa3oBareibHblii caiiT Exponenta.ru (http://www.exponenta.ru). OCHOBHbIE
nenu npoekra Exponenta.ru: coznaTte B poccuiickoM HTEpHETE €AMHOE IPOCTPAHCTBO 7S BCEX,
KTO MCHOJb3YET U XOUYET UCIOIb30BaTh MaTEMaTHUECKHE MTaKeThl B 00pa30BaTeNbHON 1 Hay4YHOI
NeSITeIbHOCTH; COJCMCTBOBATh CO3JIAHUIO PYCCKOSI3BIYHOTO COOOIIECTBa MOJIb30BaTesen
mareMmarnyeckoro [10.

2. D1eKTPOHHO-0M0IMOTeYHAs CcHCTeMa «YHHBepcuTerckas OuOjamorexka online»
(www.biblioclub.ru) - »snekTponHas OubnuoTeka, obecreunBaroIIas IOCTYm K HauOolee
BOCTPEOOBAHHBIM MaTepHallaM-IIepBOMCTOYHUKAM, Y4eOHOH, HaydyHOM U XYyI0’KECTBEHHOI
JUTEpaType BeAYIIUX U3AATENbCTB (*perucTpanusi B 2JIeKTPOHHONH OMOIMOTEKEe — TOJIBKO B CETH
yauBepcuteTa. [locae perucrtpanuu paboTa ¢ cUCTeMOil BO3MOXKHA € JIFO0OM TOYKM JOCTyNa B
Internet.).

3. Unpopmauuonnass cucrema "EauHoe OKHO jgocrynma K 00pa3oBaTe/bHbIM
pecypcam" (http://window.edu.ru/library).

Lenpto co3manuss wHPOpMAaNMOHHOW cuctembl "EamHoe oOKHO jgocTtyma K
obpazoBarenbHbIM pecypcam” (MC "EnnHoe okHo ") siBnsieTcst obecniedeHre CBOOOTHOTO TOCTyTa
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K MHTETpaJIbHOMY KaTaJloTy 00pa30BaTeIbHBIX HHTEPHET-PECYPCOB U K AIEKTPOHHOM OUOIHOTEKE
y4eOHO-METOIUUECKUX MAaTEPUAIIOB JUIsl 00IIETo U MPOo(eCcCHOHATBHOTO 00pa30BaHUS.
Nudopmanmonnas cucrema "EamHOEe OKHO J0CTynma K 0Opa3oBaTebHBIM pecypcam'
co3mana mo 3akazy DemepalibHOrO areHTcTBa Mo obOpaszoBanuto B 2005-2008 rr. N'omoBHOU
pazpaboTunk mpoekta - DenepadbHOE TOCYIAapCTBEHHOE AaBTOHOMHOE  YUpEeXkKICHUE
['ocymapcTBeHHBIN HAYYHO-UCCIICOBATEILCKANA WHCTUTYT HH(MOPMAIIMOHHBIX TEXHOJIOTHHA U
tenekommyHukanuii (PI'AY 'HUU UTT "Undopmuka") www.informika.ru.

Jlia camocTosATenbHOro moadopa nuTeparypbl B Oubmuoreke SApl'Y pexomenmyercs
UCIIOJIb30BaTh!

1. Tuunbiii ka6user (http:/lib.uniyar.ac.ru/opac/bk login.php) maeTr BO3MOXHOCTH
NOJIy4YeHHUs on-line T0oCTyma K CIUCKY BBIJJAHHON B aBTOMAaTU3UPOBAHHOM PEKUME JINTEPATYPHI,
IPOCMOTPa ¥ KOMTUPOBAHMS JIEKTPOHHBIX BEPCHIA U3JJaHUN COTPYIHUKOB YHUBEpCUTETA (yuel. u
METO/1. TOCOOUsI, TEKCTHI JIEKIUH U T.11.) [Jist paboThl B «JIMYHOM KaOUHETE» HEOOXOIUMO 3alTH
Ha caiiT Hayunoii oubnuorexu SApl'Y c nr060# Touku, uMerolel 1octyn B Internet, B MyHKT MEHIO
«DNEKTPOHHBIN KaTAIO; MPOUTH MPOLICIYPY aBTOPU3AIINH, BHIOPAB BKIIAIKY «ABTOPU3AIULY, U
3aIOJIHUTH MPEICTABICHHBIE MMOJIT MHPOPMALIUH.

2. DuekTpoHHasi 0ubdaMoTeKka yueOHbIX MaTepuaos Apl'yY

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php) coxepxkur O6onee 2500 mOTHBIX
TEKCTOB Y4YEOHBIX U y4eOHO-METOJUYECKHX MATepPHaJOB II0 OCHOBHBIM H3Yy4aeMbIM
TUCHUTUTMHAM, W3JaHHBIX B YyHHBepcuTere. JlocTym B CeTH yHHBEpCHTETa, JHOO TIO
JIOTUHY/TIapOIIIO.

3. DJiekTpoHHAas1 KapToTeKka « KHUroo0ecne4eHHOCTh»

(http://www lib.uniyar.ac.ru/opac/bk _bookreq find.php) packpsiBaeT yueOHblli GOHI
HayyHo Oubnumoreku Spl'Y, npenocraBiseT onepatuBHY0 HHGOPMALMIO O COCTOSIHUU
KHUT000ECTIEYeHHOCTH TUCIMITIMH OCHOBHOM M JIOTIOJHUTENIBHON JIMTEpaTypoil, a TaKkke LUKIIa
JTCIIATUTMH ¥ CHEIMAIbHOCTEN. DIIeKTpOHHAast KapToTeka « KHUTooOecre4eHHOCTh)» JOCTYITHA B
CEeTH yHUBepcuTeTa u uepe3 JInunplii kabuHeT.
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