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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
VYK-1 CrocobeH oCyIecTBIATh MOUCK, KPUTUYECKU aHanu3 M CUHTE3 HH(OpMalyy, HPUMEHSTbH
CUCTEMHBIH TOAXOJ JUIsl PEIICHUS TOCTABICHHBIX 3a1a4

[TpumeHsieT cUCTEMHBIN TTOIXO AJIsl PEIISHUS MPAKTUISCKUX 32139
OIIK-1 CnocobeH HCIIONB30BaTh MOJOKEHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAyK U MaTeMaTUKH s
pelIeHus 3a/1a4 UH)XCHEPHOU eI TeTbHOCTH

[Ipumensier  MeToABl  ©CTECTBEHHBIX  HayK |
AKCIIEPUMEHTATLHO-UCCIIEIOBATEIBCKOM IeATEIbHOCTH

MaTr€MaTUuKHu JJIA peIICHUA 3aJga4d

1.2 Tunel 3amay mpoQeCCUOHATBHONW ACSITENFHOCTH, K KOTOPBIM TOTOBATCS OOyYaroIIHecss B paMKax
OCBOCHUS JUCITUTIINHEI:

- HAy4YHO-MCCJIEA0BAaTEeIbCKHI

- TEXHOJIOTUYECKUN

1.3 JlucuurinHa OpHEHTHPOBAaHA Ha MOJATOTOBKY OOyd4arommxcs K MpodeccHoHaTbHON IeSTEILHOCTH B
cpepax: 01 OOpazoBanme u Hayka (B cdepe oOmiero, mpodeCCHOHATBLHOTO W JIOTIOTHHTEIHLHOTO
npodeccuoHaNbHOTO 00pazoBaHus; B cdepe HaydyHbIX ucciemoBanuii), 06 CBs3b, WHGOPMAIIMOHHBIE U
KOMMYHHUKAITMOHHBIE TEXHOJIOTHHU (B chepe pa3paboTKu, MPOSKTUPOBAHUS, UCCIEAOBAHUS U IKCILTyaTalluu
PaMOAIIEKTPOHHBIX CPENICTB U PATUOIIEKTPOHHBIX CHCTEM PA3IMYHOTO Ha3HaueHUs; B chepe 0OOPOHBI U
0€30MMacHOCTH TOCyJapCTBa U MPABOOXPAHUTEIBHOMN JIEITEILHOCTH)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH

Kon n HammenoBaHue
xommnereniuu ®I'OC BO,
HEOOXOOUMOM IS

npodeccroHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (MIpH HAUTHIAH WIH TIPOo(heCCHOHATBLHOTO
npodcTangapra) TEHCTBUS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MTOKCK,
KPUTUYCCKUI aHATTN3 U
CHHTE3 UH(pOpMAIIHH,
MPUMEHSITH CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

[Ipumensier  cucTeMHBIN
MPaKTUUYECKUX 3a1ad

MOAXOA  JUIsl  PEIICHHS

OIIK-1 Cnocoben
WCTIOTIB30BaTh MOJIOKEHHUS,
3aKOHBI ¥ METOJIBI
€CTECTBEHHBIX HayK U
MaTEeMaTHKH JJISl PELIeHHS
3aj71a4 MHKEHEPHOU
JEeSITeTbHOCTH

[IpuMeHseT METOmBl €CTeCTBEHHBIX HAyK M MaTEMaTHKH
JUTSL pereHus 3ama4
AKCIIEPUMEHTAITLHO-HCCIIEA0BATEIBCKOM IEATETLHOCTH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3ECH MUCIUTIINH, 00€CTIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, TPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

®dopma 0OyueHus

Ounas
(cemectp)

3aouHas
(cemectp)

Ne HaumenoBanue
/o JHCIUATLINH,
OTIPEICTISIONINX
MEXTUCITUTUTMHAPHBIS
CBSI3U

1 2 3 4 1

2 3 4




1 [MaremaTnueckuit + + + + + +
aHaigu3

2 |Coznanue u + +
yIpaBJIeHHE OazaMu
JIAHHBIX

3| Teopust BeposTHOCTEH + +
U MaTeMaTH4YecKast
CTaTUCTHKA

4 | ®unocodus + +

5 |®dunancoBas + +
TPaMOTHOCTb:
YIpaBICHUE TUIHBIMH
¢uHaHCAMU

OIIK-1 CriocoGeH uCIob30BaTh MOJIOKEHUS, 3aKOHBI U METO/Bl €CTECTBEHHBIX HAyK U MAaTEMaTHUKH IS
peleHus 3a/1a4 MH)KEHEPHOU eI TeIbHOCTH

Ne HaumenoBanue ®dopma 0OyueHus
wn o%yle(;]le?;?ongilx OuHas 3aouHast
(cemectp) (cemectp)
MEXIUCIUIUIMHAPHBIE
CBA3H 1 2 3 5 1 2 3
1 |AnckpeTHas + +
MareMaTHKa
2 |Maremaruueckuil + | + + + + +
aHanu3
3| Teopus BeposTHOCTEN + +
U MaTeMaTH4yecKast
CTaTUCTHKA
4 | dusuka + + + + + +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

HucuumimHa «leomerpust m anreOpa» OTHOCHTCA K oOs3arenbHOM vacth yweOHoro mmiana OIl mo
HanpasyieHuto moaroroBku 11.03.02 - MHokoMMyHUKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBSI3H.

Hucrunmaa «I'eomeTpust u anrebpay» usydaercs B 1, 2, 3 cemectpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.006bem nucuuriuHbl: 11 3.¢.
Oumnas: 11 3.e.

3aounas: 11 3.e.

. Ounas 3aoyHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 396 396
KonTaktHas pabora 150 40
Jlexuuu (Jlexummn) 66 18
[Tpaktuueckue (IIpakr. pab.) 84 22
CamocrosrenbHas padota (CP) 174 334
DK3aMeH 72 18
3auer - 4

3.2.Conepxanue Kypca:

No | HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO



TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|l3[0|3 |03
1 cemectp

1 DNIEeMEHTHI [Iucemennas
BEKTOpHOU anreOpsl | 4 1 4 | 2 | 10 | 20 | camocTosiTeNbHAS
B IIPOCTPAHCTBE pabora

2 Meroa koopauHaT KonTtponbHas
Ha TUIOCKOCTH U B 4 12 (412 ]10]20 pabota
MIPOCTPAHCTBE

3 IIpsiMas nuHuUA Ha 4 l2 142 110!2 KontponbpHas
IJIOCKOCTH pabora

4 JInnnu BTOpOrO [Incemennas
MOpsAKA 4 1 4 | 2 | 10 | 25 | camocTosiTeabHAs

pabora
2 cemectp

5 [TpeobpaszoBanus [MuceMenHas
ITIOCKOCTH 6 1 4 1 | 12 | 14 | camocTosiTenbHas

pabora

6 BekropHoe u KonTtponbHas
CMEIIaHHOE 4 1 4 HECARY pabora
MIPOU3BEICHUS
BEKTOPOB.

7 [InockocTu n KonTponbsHas
npsiMbIE B 4 1 4 1 8 | 16 pabota
MIPOCTPAHCTBE.

8 [TpeobpazoBanue [MuceMenHas
MIPOCTPAHCTBA. 2 1 4 1 8 | 16 | camocTosiTenbHas

pabora
3 cemecTp

9 [ToBepxHocTH [Tucbmennas
BTOPOT'O MOPSIIKA. 10| 2 |16 | 2 |30 | 63 | camocTosiTeIbHAS

pabora

10 Marpuiibl, KonTtponbHas
onpenenmureruuux | 12 | 4 |18 | 4 | 32 | 64 pabora
CBONCTBA.

11 Cucremsl KontponpHas
JUHENHBIX pabora
YPaBHEHHUHU.

Paznuunbie 1212 [18] 4 |32 |62
CTIOCOOBI peICHHS
CHUCTEM JINHEUHBIX
YPaBHEHHUHU.
Tema 1. DsieMeHTbI BeKTOPHOM ajaredpsl B npoctpancTee (YK-1)
Jlekumus.
Jlexmus 1.

Bexkropsl. CinoxeHHe W BBIYMTAHHWE BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4ucio. JInHeliHas 3aBHCHUMOCTH
BEKTOpOB. TpexmepHOe BEKTOpHOE IpOCTpaHCTBO. basuc. IToampoCcTpaHCTBO BEKTOPHOIO IIPOCTPAHCTBA.
Koopaunats! BekTopa B 1aHHOM 0Oazuce. CkanspHOE MPOU3BEICHHE BEKTOPOB.

IIpakTnyeckoe 3ansATHE.
IIpakTHueckue 3aHATUS.



1. Pemenue 3anau no remam «BekTopsl. C0KeHNE U BBIUNTAHUE BEKTOPOB. YMHOXKEHHE BEKTOPA HA
qKCcio», «JInHeiHas 3aBUCUMOCTb BEKTOPOBY», «TpexMepHOe BEKTOpPHOE MPOCTPaHCTBO. basuc.
[TonnmpocTpaHCTBO BEKTOPHOTO NpocTpaHcTBa. KoopanHaTel BekTopa B JaHHOM 0a3uce», U3 3aadHuKa
Aranacst JI.C u np. «COOpHUK 3a/1a4 110 aHAJTUTUYECKOM reoMeTpumn», yacTh 1, NeNe 1- 26, NeNe 27- 35,
NeNe 36-46.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus 4719 CaMOCTOSTEILHON paboTHI:

1. Pemenne 3amad 1o TeMam «DIEMEHTBI BEKTOPHOM aareOphl B MPOCTPAHCTBE» U3 3aJa4HIKa ATaHACSH
JI.C u np. «COOpHUK 3a/1a4 IO aHATTUTHYECKON reoMeTprum», 4acTh 1, NoNe 47- 55,

Tema 2. MeTo1 KOOpAMHAT HA IUIOCKOCTH M B mpocTpancTie (OIIK-1)

Jlekumus.
Jlexus 2.
Addunnas cuctema xoopauHar. [IpsimoyronpHas aekapToBa cuUcTeMa KoopAuHar. JleneHue oTpeska B
JAHHOM OTHomleHuu. OpueHTanus IUIOCKOCTH M NPOCTPAHCTBA. Yrojl MEXIy BEKTOpaMu Ha
OPHEHTUPOBAHHOM TIocKoCTH. PopMyIel peodpazoBanus koopauHar. Ilonsipabie koopauHatsl. Ilepexon
OT TIOJISIPHBIX KOOPJMHAT K IEKAPTOBLIM U 0OpaTHO.

IIpakTH4Yeckoe 3aHATHE.
[TpakTrueckue 3aHsITHS.
1. Pemenne 3amau mo remam «KoopanHaTsl BeKTopa B JaHHOM 0Oasucey, « CKaIsIpHOE MPOU3BEICHUE
BEKTOPOB. BhIuncienrne Moyt BEKTOpa U yIila MeXIy BEKTopaMuy, «JleneHnue orpeska B JaHHOM
otHoweHuu. Cepenuna orpeska. [lonspHas cuctema koopauHat» U3 3agaunuka Arasacss JI.C u ap.
«COOpHHUK 337124 TI0 aHATUTUYECKOU TeOMETpUm», 4acTh 1, NeNe 56 — 64; 88-934, 279-293,, NoNe 56 — 64;
88-93; 104-128, NoNe 205 — 215; 221-229; 238-250.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTEILHON paboTHI:
1. Pemrenue 3amaq no teMe «MeToa KOOpJUHAT Ha IJIOCKOCTU U B IPOCTPAHCTBE» U3 3aJauHUKAa ATaHACSH
JI.C u np. «COOpHUK 3a/1a4 10 aHATUTHYECKOM reoMeTpum», 9acTh 1, NeNe 185-204; 230-237; 143-184;
355-368.

Tema 3. Ilpamas aunus Ha wiaockoctu (OIIK-1)
Jlexknus.

Jlexuus 3.

Paznuynble cnocoObl 3alaHus MPSMOW Ha IJIOCKOCTH: TOYKONM M HANpaBiSIONIMM BEKTOPOM; IBYMS
TOYKAMHU; TOYKOM U BEKTOPOM HOpMaiH; (mapaMeTpUuyecKue U KAHOHUYECKHE YPaBHEHUS MPSMOM);
ypaBHEHHE TPSIMOUM C YITIOBBIM KOX(PHUIIMEHTOM, ypaBHEHHE MpsMOoN "B oTpe3kax', oOlee ypaBHEHHE
npsMoit. ['eomeTpuueckuid cMbICT KOI(P(OUIIMEHTOB TPH HEU3BECTHBIX B OOIIEM YpPaBHCHHH IPSMOM.
['eomeTpuyeckurii CMBICI 3HaKa TPEXWICHA .

Jlexnus 4.
B3anMHOe pacnionokeHue AByX NMPsIMBIX Ha IIIOCKOCTH. IIydok npsmbix. PaccTossHEE OT TOUKHM O IIPSIMOMA.
VYromn Mexay AByMs IMPSIMBIMU.
IIpakTH4eckoe 3aHATHE.
[IpakTrueckue 3aHATHS:

1. Pemenue 3anau no teme «Pa3nuuHble ypaBHEHUS MIPSIMON Ha INIOCKOCTU» U3 3afauyHuka AraHacsH JI.C n
ap. «COOpHUK 3a7a4 M0 aHATUTUYECKON TeoMeTpun», 9acTh 1, NoNe 369-391, NoNe 392-417.

2. Pemenue 3aznau o reMe «B3anMHoe pacnonoxeHue npsameIx. [Iydok npsMbIX» W3 3aladHUKa ATaHACSH
JI.C u n1p. «COOpHHUK 3a]1a4 110 aHATUTUYECKOI reoMeTpum», yactb 1, NeNe 418- 438.

Pemenue 3aa4 no teme «l'eoMeTpu4eCKUN CMBICI JIMHEWHBIX HEPABEHCTB C IByMsI HEU3BECTHBIMUY U3
3agaynnka Aranacsia JI.C u ap. « COOpHHK 3a/1a4 TI0 aHATTUTUYECKON reoMeTpum», 4acTb 1, NeNe 443- 459,
NeNe 477- 517.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



3amaHus A CaMOCTOSITEIbHON paOOThI:

1. Pemenue 3amaq o teme «IIpsimast Ha muiockoctn» U3 3aaaunuka AtanacsH JI.C u ap. «COOpHHK 3a/1a4 1Mo
AHAJIMTUYECKON TeoMeTpum», 4acth 1, NeNe 518- 546.

Tema 4. JIlunuu Broporo nopsaka (OIIK-1)
Jlexknus.
Jlekuus 5.
W3ydeHrne KpUBBIX BTOPOTO MOpPsIKA MO UX KAHOHWYECKUM YypaBHEHHUSM. OJUIMIIC U €ro CBOMCTBA.
['uniep6ona u ee cBOMCTRA.
Jlekmus 6.

[Tapabomna. CoiicTBa mapabonbl. YpaBHEHHUs SIUIMIICA, TUIIEPOOIIBI, Mapaboibl B MOJISPHBIX KOOPIHMHATAX.
®oKaTbHO-TUPEKTOPHATEHOE CBOWCTBO AIUIMIICA, TUIIEPOOIIBI U TapadoIIbl.

Jlexuus 7.
OO6miee ypaBHEHHE JIMHMM BTOporo mnopsaka. [lpuBeneHue ypaBHEHHs JMHHI BTOPOro MOpsAKa K
KaHOHUYECKOMY BHLY.
IIpakTnyeckoe 3ansATHE.
[IpakTHueckue 3aHATHS:

1. Pemenue 3amaq mo teme «rummrcy u3 3aaadnuka Atanacst JI.C u ap. «COOpHHK 3a1a4 110
AHAJIUTHYECKON TeoMeTpum», 4acth 1, NoNo 755-786.

2. Pemenne 3ama4 o teme «I'unepbona» u3 3agaunuka AtanacsH JI.C u ap. «COOpHHK 3a71a4 110
AHAJIMTHYECKON TeoMeTpum», 4acth 1, NeNe 791- 817.
3. Pemienue 3amau no teme «Ilapabona» u3 3amaunuka Atanacsia JI.C u np. «COopHUK 3a/1a4 10
AHAJIUTHYECKON TeoMeTpum», 4acTh 1, NoNe 822- 846., NeNe 874-909.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
3amaHus Ui CaMOCTOSATENIbHONU PabOTHI:

1. Pemenue 3amaq o teme «JImanm Broporo nopsiakay u3 3agadnuka Aranacss JI.C u ap. «COopHUK 3a1a4
M0 AHAJIUTHYECKON reoMeTpum», yacth 1, NoNo 854-873.

Tema 5. Ilpeoopa3zoBanus niaockoctu (YK-1)
Jlexknus.

Jlexuus 8.

[IpeobpazoBanusi mMHOKecTBa. Kommosummsi mpeoOpazoBanuii. [pynma mpeoOpaszoBanuii. [loarpymma.
I'pynnoBoii moaxox k reoMerpuu. [IBHOKeHUs TIIOCKOCTH. YacTHbIE BUIbI JBUXKEHUW: MapaJlieIbHbINA
MEepPEeHoC, MOBOPOT, OCEBasi CUMMETpHs, LIEHTpaldbHas M CKOIb3sas cuMMmeTpuu. CBONCTBA ABUKEHUU.
Ananmutuueckoe 3amanue. JIpwkenme | m Il poma. Knaccudukanus nswkenuit. [pynma IBYKEHHMA
IJIOCKOCTH | ee moarpynisl. [IpeobpazoBanne momgodus. [omorerus. CBoMCTBA. AHAIMUTHUECKOE 3a/IaHUE.
I'pynima momobwmii u ee moarpymnmsl. AdduHHBIe TpeoOpa3zoBanus MIOCKOCTH. CBOWCTBA. AHATUTHYECKOE
3amanne. YactHele cinydanm adduHHOrO TpeoOpa3oBaHUs: POJCTBO, IMOm00OME, IBIWKeHWEe. [pynma
adhGuHHBIX TPpeoOpa30BaHUi U €€ TOATPYIIIIBI.

IIpakTnyeckoe 3ansATHE.
[IpakTHueckue 3aHATHS:

1. Pemmenue 3amaq o teme «IIpeoOpa3zoBanus IBMKEHUS W MOIOOMS TUIOCKOCTH» U3 3a/Ia9HUKa ATaHaCsSH
JI.C u ap. «COOpHHK 3a/1a4 110 aHATUTHIECKOM reoMeTprum», 9acth 1, NeNe 652-660, NoNe 661- 671.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
3amaHus A CaMOCTOSITEIbHON paOOThI:

1. Pemenue 3amad mo teMe «AdduHHbIE TPeoOpa3oBaHus MIIOCKOCTH» U3 3anaunrka AtanacsH JI.C u ap.
«COOpHHUK 3aJ1a4 110 aHATUTHYECKON TeoMeTpun», yacTh 1, NoNe 624-638.

Tema 6. BekTopHOe U cMelmIaHHOe pou3BeaeHus: BeKTopoB. (OIIK-1)
Jlexknus.
Jlexuus 9.



OpueHranus npoctpaHcTBa. BekropHoe nponsseaeHue BeKTopos. Ilnomans TpeyronpHuka.
Jlexmmsa 10.
CwMmerranHoOe ipoun3BeieHre BeKTopoB. O0beM TeTpaspa.
IIpakTnyeckoe 3ansATHE.
[IpakTUueckue 3aHATHS:

1. Pemenue 3agau no teme « BekropHoe npousBefeHrne BEKTOpoBy U3 3aaaunnka AtanacsH JI.C u ap.
«COOpHHUK 33124 110 aHATUTHYECKON TeoMeTpun», yacThb 1, NoNe 1012-1020.

2. Pemenue 3a1a4 no teme «CMeIIaHHOE MTPOU3BENCHUE BEKTOPOB» W3 3a1auyHuka AranacsH JI.C u ap.
«COOpHUK 33124 110 aHATUTHYECKON TeoMeTpun», yacTh 1, NoNe 1021- 1037.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
3amanus A CaMOCTOSITEIbHON paOOThI:

1. Pemenue 3agau o teme «IIpuiioxxeHust MeTozia KOOpJAMHAT K PEIICHUIO 3a7a4 AJIEMEHTapHOU
reoMeTpun» u3 3anauarka Aranacs JI.C u np. « COOpHUK 3a7a4 IO aHATUTUYECKON T€OMETPUNY, YacTh 1,
NoeNe 1042-1055.

Tema 7. ILli1ockocTu U npsimbie B npocTpanctse. (OIIK-1)

Jlekumus.
Jlexmmsa 11.
Paznuunble crmocoObl 3amaHus TUIOCKOCTH. OOmiee ypaBHEHHME IUIOCKOCTH. | e€OMeTpHuYecKuil CMBICTT
K03()(UIIMEHTOB NPU HEU3BECTHBIX B OOIIEM YpaBHEHHH IUIOCKOCTH. l'eoMeTpuyecKuil CMBICT 3HaKa
MHOI'OYJICHA .
Jlekmsa 12.
B3anmHoe pacnonoxeHnue AByX U Tpex miockocTer. [Iydok u cBa3ka miockocTen. PaccrosiHue ot Touku 10
IJIOCKOCTH. YTOJI MEXAY ABYMs ILUIOCKOCTSIMU.

Jlexums 13.
Paznuynble cnocoObl 3aiaHus MpsAMOM B NPOCTpaHCTBE. B3anmMmHOE pacrnonokeHHe IBYX MPSIMBbIX.
B3anmHoe pacnosnokeHre npsSMOW M TUIOCKOCTH. CBA3KA MPSIMBIX. YTOJ MEXIY ABYMS MPSAMBIMHU. YTOJI
MEXKIy NPSMOU U INIOCKOCTBIO.

IIpakTH4eckoe 3aHATHE.
HpaKTI/I‘—ICCKI/Ie 3aHATHUA:

1. Pemenue 3amad no teme «Pa3nuuHble ypaBHEHUS IUIOCKOCTH» U3 3a1auHuka Aranacas JI.C u ap.
«COOpHUK 33734 [0 aHAIUTHYECKOU TeoMeTpun», yacth 1, NeNe 1056-1082.
2. Pemenue 3aznau o teMe «B3anMHoe pacnonoxenue miockocteil. [lydok miaockocreit. PaccrosiHue ot
TOYKH JI0 TUIOCKOCTH. YTOJl MEXKAY IIOCKOCTAIMW» W3 3afaunnka Aranacsia JI.C u ap. « COOpHUK 3a1a4 110
aHAJUTUYECKOM reoMeTpun», yacth 1, NeNe 1083-1098; 1113-1130..
3. Pemienue 3amau o teme «IIpsimas B mpocTpancTBe. B3anmHoe pacnonoxeHue NpsMbIX U TIOCKOCTEH»
n3 3agaunuka AtanacsH JI.C u ap. «COOpHHK 3a/1a4 110 aHATUTHIECKOM reoMeTprun», 9acth 1, NeNoe 1131-
1151, NeNe 1152- 1170.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus 4719 CaMOCTOSTEILHON paboTHI:

1. Pemrenue 3amaq no teme «lIpuiiokenre TeOpuu NpsiMOi U MIOCKOCTH K JOKA3aTEIbCTBY TEOPEM U
pElIeHuIOo 3a/1a4 cTepeoMeTpun» u3 3aaauanka AtanacsH JI.C u np. « COOpHUK 3a/1a4 110 aHATTUTHYECKOM
reoMeTpum», yactb 1, NeNo 1171-1185.

Tema 8. Ilpeodpa3zoBanue npocrpancraa. (OIIK-1)
Jlexknus.
Jlexmusa 14.

Addunrnasie npeobpazoBanms. JIpwkenus. [lomobus. Ilapamnenpnsiii mepenoc. IloBopotr. CummeTrpun
OTHOCHTEIIEHO TOYKH, IPSIMOM U TUIOCKOCTH.

IIpakTnyeckoe 3ansATHE.
IIpakTrHueckoe 3aHATHE:
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1. Pemienue 3apay no teme «IIpeodpazoBanus npoctpancTBay u3 3agaunuka Aranacst JI.C u ap. « CoopHHK
3a/1a4 10 aHAJTUTUYECKON reomeTpumn», 4acthb 1, NeNe 1006-1011.

3ananus 1J151 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTEILHON paboTHI:

1. Pemrenue 3amaq no teme «lIpuiioxkenre TeOpuu NpsiMON U MIOCKOCTH K JOKAa3aTEIbCTBY TEOPEM U
pElIeHuUIOo 3a/1a4 cTepeoMeTpum» u3 3aaauanka AtanacsH JI.C u np. « COOpHUK 3a/1a4 110 aHATTUTHYECKOM
reoMeTpum», yactb 1, NoNe 1196-1212.

Tema 9. IloBepxHocTn Broporo nopsiaka. (YK-1)
Jlexknus.
Jlexuums 15.
N3yuenue >maunconsia rno ero KAHOHM4eCKOMY YPaBHEHMUIO.
Nzydenune rumnepOooIoua0B U MapadoIOUIOB MO UX KAHOHUYECKUM YPaBHEHUSIM.
Jlekmusa 16.
Hunuuapsl U KOHYCHI BTOpOro nopsiaka. Konnueckue ceueHus.
[IpsiMmonuHEHBIE 00pa3yIOIIMe MOBEPXHOCTH BTOPOTO MOPSIIKA.
IIpakTH4eckoe 3aHATHE.
[IpakTuueckue 3aHATHS:

1. Pemenne 3amau mo teme «Dmauncoum u3 3agadnuka Aranacst JI.C u qp. «COOpHUK 3a1a4 10
aHAJUTUYECKOM reoMeTpun», 4actb 1, NeNo 1228-12234.

2. Pemenue 3amau no reme «I'unepbononnsl u mapadonouas» u3 3agauynuka Aranacsa JI.C u ap.
«COOpHUK 3374 [0 aHAIUTUYECKON reoMeTpumn», 9acthb 1, NeNe 1235-1246; 1113-1130..

3. Pemienue 3anau no teme «IIpsmonuneitnble 0Opasyrouue NOBEpXHOCTEN BTOPOIo MOPSIAKa» U3
3agayanka Aranacsia JI.C u ap. « COOpHMK 3a/1a4 0 aHATUTUYECKOM reoMeTpum», yactb 1, NeNe 1247-
1251.

4. Pemenue 3ana4 1no teme «lunmHapuiyeckue 1 KOHUYECKre MOBEPXHOCTUY U3 3aaadyHuka Aranacsd JI.C u
np. «COOpHUK 3a/1a4 10 aHATUTUICCKON reoMeTpum», 9acTh 1, NeNe 1252- 1264.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
3amaHus Ui CaMOCTOSATENIbHOU PabOTHI:

1. Pemmenue 3ama4 o teme «IloBepxHocTr BpamieHus» u3 3anaqanka Aranacsa JI.C u np. « COopHUK 3a1a4
M0 AHAJIUTHYECKON reoMeTpumn», yacthb 1, NoNo 1213-1227.

Tema 10. Marpuusl, onpeaeaurteau u ux ceoiicrea. (OIIK-1)

Jlexknus.
Jlexuus 17. Marpuibl, OpeaenuTean U UX CBOMNCTBA

IIpakTnyeckoe 3ansATHE.
[IpakTHueckue 3aHATHS:
1. Pemenue 3ama4 mo teme «Marpuib» u3 3anaunnka bynrakos A.U. u ap. «Anredpa.Yacts 1 NeNe 28-34.
2. Pemenue 3agau no reme «OOpaTHble MaTpUIb U3 3aaa4Hrka bynrakoB A.W. u np. «Anredpa.Yacts 1
NeNe 28-34.
3. Pemenwne 3ana4 no reme «Onpenenurenn» u3 3anaunuka bynrakos A.U. u ap. «Anredpa.Hacts 1 NeNe
34-54.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus A1 CaMOCTOSTEILHON paboTHI:

1. Pemrenue 3amaq no teMe «OnpenenuTeny U UX CBOMCTBa» U3 3aladyHUKa 3a1auHnka bynrakos A.U. u ap.
«Anredpa.Yacts 1 NoNe 34-54.

Tema 11. Cucrembl IMHeiHbIX YPaBHeHHH. Pa3inyHbie cnoco0bl pemeHns CHCTeM JTHHEeHHbIX
ypaBHeHnuii. (OIIK-1)

Jlexknus.



Jlekimst 18. Cuctembl JHMHEHHBIX ypaBHeHHMH. PasznmuuHble CrMOCOOBI pEIIEHUS CUCTEM JIMHEHHBIX
YPaBHEHHHU.

IIpakTH4Yeckoe 3aHATHE.
HpaKTI/IquKI/Ie 3aHATHUA:

1. Pemenue 3amau no teme «Pelenue cucteM JIMHEHHBIX ypaBHEHUN) 13 3a1auHuka bynrakos AWM. u ap.
«Anrebpa.Yacts 1 NeNe 18-34.

2. Pemenue 3aza4d o teMe «Pelenne cucteM JIMHEWHBIX ypaBHEHU) 13 3aaauHuka bynrakos A.U. u ap.
«Anrebpa.Yacts 1 NeNe 18-28.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
3agaHus 419 CaMOCTOSTEILHON paboTHI:

1. Pemienue 3agay no reme «Paznuunblie criocoObl peleHns CUCTEM JIMHEHHBIX ypaBHEHUI» U3 3aJauHIKa
BynrakoB A.M. u ap. «Anredpa.Yacts 1 NoNe 14-54.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

rocemaemMocts — 10 0ayuioB

TEKYIIUI KOHTpOb — 40 6amioB
KOHTPOJIBbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

1 cemectp

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacnipenenenne 6aJiioB 10 3aaHHSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3bl
1. OJNeMEHTHI [Tucemenn 20 10 GanyoB 3a perieHue TUIOBBIX 3a/ad,
BEKTOPHOM ast 5 Oamna 3a MpUMEHEHHE CTaHJAPTHBIX METOAOB PELICHHs 3a1ad B
anreOpsl B CaMOCTOST 3aja4ax ¢ He CTaHIapTHOH (OpPMYIHPOBKON 3a1aHus,
MIPOCTPAHCTBE | €JbHAA 5 Ganuna 3a peleHre TBOPYECKUX 3a1au
pabora
2. Meton Kontpon 10 5 0aIoB 3a peleHne TUIIOBBIX 3a1a4,
KOOpJMHAT Ha bHaf 2 Oamna 3a MpUMEHEHHWE CTAaHAAPTHBIX METOJOB pEIIEHHs 3aJad B
IJIOCKOCTH U B | padoTa(k 3aja4ax ¢ He CTaHIApTHOH (OpPMYITHPOBKON 3a1aHus,
IPOCTPAHCTBE |OHTPOJIBH 3 Ganua 3a pemeHre TBOPYECKUX 3a1au
blIii cpe3)
3. | Ilpsmast nuaust | KonTpoa 10 5 0aIoB 3a peleHne TUIIOBBIX 3a1a4,
Ha IJIOCKOCTH bHaf 2 Oamna 3a MpUMEHEHHWE CTAaHAApPTHBIX METOJOB pEIIEHHs 3aJad B
padora(x 3aja4ax ¢ He CTaHIapTHOH (OpPMYITHPOBKON 3a1aHus,
OHTPOJIBH 3 Ganua 3a pemeHre TBOPYECKUX 3a1au
bIii cpe3)
4. |JIunum Broporo |IlucemenH 20 10 GanyoB 3a perieHue TUIOBBIX 3a/ad,
nopsiaka ast 5 Oanna 3a MpUMEHEHHE CTaHJAPTHBIX METOAOB PELICHHs 3a1ad B
CaMOCTOST 3aja4ax ¢ He CTaHIapTHOH (OpPMYITHPOBKON 3a1aHus,
eNbHad 5 Oanua 3a peleHre TBOPYECKUX 3a1au
pabora
5. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmoceTwi He MmeHee 50% 3anaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
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6. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aoB;
- TOJTHOCTBIO MOATOTOBJICHHAS K MyOIHMKAllUN CTaThi 110 TEMaTukKe B
paMKax IUCHUIUTHHEL — 10 0amos;
- mobea B MEXPETHOHAIBHOW onuMmnuaze no uHpopmaruke — 10
0aoB;
- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuumuHe — 10 6anos
7. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLIGHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aaHuUs
Ousera Ha OLIEHKY «OTIMYHO».
8. |VHmuBHIyallbHBIC 3aIaHUA, 20 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C IOMOILBIO KOTOPBIX KOHTPOJISL U KOHTPOJIBHBIE CPE3bI
MOXKHO HaOparhb
JIONIOJTHUTEIIbHBIE OBl Ha
JK3aMeHe
9. Hroro 3a cemectp 100
2 ceMecTp
* mocenraeMocTs — 10 6anioB
*  TEKyImHUH KOHTPOJIb — 40 GamioB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a Mo 25 0aioB Kax /bl
* mpeMuasbHbIE OaiuTel — 20 6aioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
No  [Ha3zBanue tembl | DopMbl Max. Mertoauka mpoBeIcHUS 3aHATHS U OLICHKU
Te | /BHJ y4eOHOH |TEKyIEro | KOJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sbl
1. |I[Ipeobpazosanu |[InceMeHH 20 10 6amioB 3a pemieHue TUIIOBBIX 3a/1ad,
s MIIOCKOCTH ast 5 Oanna 3a MpUMEHEHHE CTaHJAPTHBIX METOAOB PELICHHs 3a1ad B
CaMOCTOST 3aja4yax ¢ He CTaHIapTHOH (OpPMYITHPOBKON 3a1aHus,
eJbHas 5 Ganua 3a peleHre TBOPYECKUX 3a1aq
pabora
2. | Bexrtopuoeu | Kontpoa 25 10 GanyoB 3a perieHue TUIOBBIX 3a/ad,
CMEIIaHHOE bHaf 5 6ajmIoB 3a MPUMEHEHHUE CTaHJAPTHHIX METOJOB pEIICHUs 3agad B
IIpou3BeAcHUs | padora(k 3aja4yax ¢ He CTaHIApTHOH (OpPMYITHPOBKON 3a1aHus,
BEKTOPOB. OHTPOJIBH 10 GanyoB 3a perieHue TBOPUECKUX 3a1aq
blIii cpe3)
3. | Ilnockoctuu | Kontpou 25 10 GanyoB 3a perieHue TUIOBBIX 3a/ad,
MpsIMBIE B bHaf 5 0ajmIoB 3a MPUMEHEHHUE CTaHJAPTHHIX METOJOB pEIICHUs 3agad B
IIPOCTPAHCTBE. | padora(k 3aja4ax ¢ He CTaHIapTHOH (OpPMYITHPOBKON 3a1aHus,
OHTPOJIBH 10 GanyoB 3a perieHue TBOPUECKUX 3a1aq
blIii cpe3)
4. |IIpeobpa3oBanu |[TucbmeHH 20 10 6amioB 3a pemieHe TUTIOBBIX 3a/1ad,
€ MPOCTPAHCTBA. ast 5 Oamna 3a MpUMEHEHHE CTaHJAPTHBIX METOAOB PELICHHs 3a1ad B
CaMOCTOST 3aja4ax ¢ He CTaHIApTHOH (OpMYIHPOBKON 3a1aHus,
eNbHas 5 Ganuna 3a peleHre TBOPYECKUX 3a1aq

pabora
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5. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit
7-9 GanmoB — CTyAeHT moceT1 He MeHee 80% 3aHsaTuit
4-6 6amIoB — CTyeHT nmocetwi He MmeHee 50% 3aHaTuit
1-3 Ganma — cTygeHT moceTua He MeHee 25% 3aHsaTuii
Ecnu crynent nocetun menee 25% 3aHATHI, OaJUTBl HE HAUUCIISIOTCS
6. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHMCIICHBI:
- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMs NMPaKTHYECKUX 3aHATHH — 10
0aoB;
- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIHMKAllUM CTaThsi 110 TEMaTuke B
paMkax qucuuiuinHel — 10 6asos;
- mobea B MEXPETHOHAIBHOW onuMmnuane no uHpopmatuke — 10
0aoB;
- y4acTHe C JOKJIaJO0M BO BCEPOCCHMCKOM OMMMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuumiuHe — 10 6annos
7. |VnauBuOyanbHBIC 3a1aHUS, 20 Jo6op: CTyOeHT MOXKET MNpeNoCTaBUTh BCE 3aJaHHs TEKYIIEro
C TIOMOIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3bI
MOXHO HaOpaTb
JOTIOJTHUATENBHBIE OaNIbl Ha
3K3aMEHe
8. Hroro 3a cemectp 100
3 cemectp
* mocemaeMocts — 10 0atoB
*  TeKylMi KOHTpoJsb — 20 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 20 0amioB Kaxk bl
* mpemualbHbIe Oamibl — 20 6amioB
* OTBeT Ha ’k3aMeHe: He Oonee 30 6amuioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
Ne |HaszBanme tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | TloBepxnoctn |IIncemMeHH 20 10 GanyoB 3a perieHue TUIOBBIX 3a/ad,
BTOPOTO ast 5 Oanna 3a MpUMEHEHHE CTaHJAPTHBIX METOAOB PELICHHs 3a1ad B
MopsKa. CaMOCTOSIT 3aja4ax ¢ He CTaHIApTHOH (OpPMYITHPOBKON 3a1aHus,
eJbHas 5 Ganua 3a peleHre TBOPYECKUX 3a1au
pabora
2. Marpurgl, Kontpon 20 10 GanyoB 3a perieHue TUIOBBIX 3a/1ad,
ONpPENETUTENN U | bHadA 5 6amIoB 3a MPUMEHEHHUE CTaHJAPTHHIX METOJOB pEIICHUs 3agad B
UX CBOUCTBA. | padora(k 3aja4ax ¢ He CTaHIapTHOH (OpPMYITHPOBKON 3a1aHus,
OHTPOJIBH 5 0anyoB 3a pereHne TBOPYESCKHUX 3a1a4
bIii cpe3)
3. Cucremsl Kontpon 20 10 GanyoB 3a perieHue TUIOBBIX 3a/1ad,
JTMHEHHBIX bHas 5 6ayIoB 3a MPUMEHEHHUE CTaHJAPTHBIX METOJOB pEIICHUs 3agad B
YpaBHEHHUH. padora(x 3aja4yax ¢ He CTaHIapTHOH (OpMYIHPOBKON 3a1aHus,
Paznuunble  |OHTPOJIBH 5 0anoB 3a pereHne TBOPYESCKHUX 3a/1a4
CIOCO0BI blil cpe3)
pelieHns
CUCTEM
JUHEHHBIX
YpaBHEHUH.
4. ITocemaeMocThb 10 10 6amnoB — crynent nocetui Bce 100% 3ansTuit

7-9 GanmoB — CTyAeHT moceTu He MeHee 80% 3aHsaTuit

4-6 6amioB — CcTyeHT nmoceTwi He MmeHee 50% 3aHaTuit

1-3 Gana — CTyIeHT MOCeTHIT He MeHee 25% 3aHaTuit

Ecnu crynenT mocermn meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS

13



5. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:

- MOCTOSIHHAs aKTUBHOCTb BO BpeMsl NPAKTHYECKUX 3aHATUd — 10
0aIIoB;

- TIOJTHOCTBIO TOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl MO0 TEMaTHKE B
pamKax qUCIUILTUHBL — 10 6aos;

- mo0Oema B MEXpErHOHANBHON onmMmmuaae 1no uHpopmatuke — 10
0aIIoB;

- y4acTHe ¢ JOKIJIaJ0M BO BCEPOCCHUICKOW OJUMIIMAME MO TEMaTHKE
n3yyaemoi qucuumuHe — 10 6anos

6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YIOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Ousera Ha OLIGHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

7. |WHauBuyaibHbIC 3a1aHHUS, 20 JTobop: CTYAGHT MOXET MpPEIOCTaBUTh BCE 3aJaHHs TEKYIIEro
C MOMOIIIBIO0 KOTOPBIX KOHTPOJISL B KOHTPOJIbHBIC CPE3bI
MOYKHO HaOpaTh
JIOTIONTHUTEITbHbIC OalTbl Ha
9K3aMEHE

8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHOM 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHOM  mikane. IlepeBom  100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCIHUIUIMHE B
TPATUITMOHHYO YETHIPEXOATEHYIO OCYIIECTBIISIETCS CISIYIONNM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucreMa
85 - 100 6anmoB OTnugyHO
70 - 84 6annoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHast padora

Tema 2. MeToa KOOpAUHAT Ha MIIOCKOCTH U B IPOCTPAHCTBE
TunoBsle 3a1a4uu KOHTPOJIBHBIX PAOOT

Tema 1. DnemMeHTBI BEKTOPHOU anreOpbl B IpocTpaHcTBe. MeTo KoOpArHAT Ha TIocKocTH. [Ipsmast muHus
Ha IUIOCKOCTH. JIMHUU BTOPOTO MOpsIKa.

1. Jan napamnenorpamm ABCD u npousBonbsHas Touka O npocTtpaHcTBa. Jlokas3ars, 4To .

2. B tpeyronsauke ABC nposenens! mennana BK u cpeansis nunus MN, napannenshas AC. [Ipsmbeie BK
u MN niepecekatorcst B Touke O. Halitu koopauHaThl BEKTOPOB , , , , W , IPUHAMAS U 3a
KOOPJMHATHbBIE BEKTOPBl U .

3. B 6a3uce Bekrop . HaliTm KoOpAMHATHI BEKTOpa OTHOCHUTEIBHO , €CIIU |

4. lan wetsipexyronbsauk A(-1, 7), B(S, 5), C(7, -5), D(3,-7). loka3zarb, 4TO OTpE3KH, COSANHSIONINE
cepeaunbl ctopoH AD u BC, AB u CD, nepecekaroTcst U I€1sTCsl TOUKOM NepeCcedeHus OMOJIaM.

5. JlaHbl BepIIMHBI TpeyrojabHuKka . COCTaBUTh YPAaBHEHHUS €T0O BHICOT.

6. Uepes TOUKy nepeceueHus IpsIMbIX MpPOBEACHA psiMasi, MEpHEHIUKYIsIpHas K npsimoi . Hanucarp
YpaBHEHHUE ATON MPSMOM.

7. HaliTn ypaBHEeHHE OKPYKHOCTH, IpoxoAsiel uepes Touku (2, 3) u (3, 6) u kacaromeics npsaMoin
8. lan snmunc . BeluucnuTh paccTosiHUS OT KOHIIOB OOJIBIION OCH 1O OTHOM U3 TUPEKTPHUC.




9. Jlns paBHOOOUHOM TUIIEPOOIBI  HAMKMCATh ypaBHEHHE COPOKYCHOM ¢ Hel rurnepOoIbl, MPOXO et
4yepe3 TOUKY .

10. [IpuBecT K KAHOHUYECKOMY BUJIYy U IIOCTPOUTH JIMHUIO BTOPOTO MOPSAJIKA .
Tema 2. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUE BEKTOPOB

1. Inst Tpex BEKTOPOB BBIYUCIIHTD:

2. HaiiTu cmenianHO€e MPOU3BEICHUE U OIPEICTUTh OPUEHTALIUIO TPOUKH BEKTOPOB

3. Beruucnuth 00beM TeTpaspa, BEPIINHBI KOTOPOTO HAXOAATCS B TOUKAX

4. Beruncnuts iomans Tpeyroasauka ABC, eciamn

9]

. lan mapannenenunen , MOCTPOCHHBIM Ha BEKTOpPax . Haiitu 06bem mapasienenurnena, €cim .

(o)

. J1J1s Tpex BEKTOPOB BBIYUCIIUTD:
7. HaiitTu cMelIaHHOE IIPOU3BEACHUE U ONIPEACIIUTh OPUEHTALUIO TPOMKH BEKTOPOB
8. Beruncnutb 00beM TeTpaspa, BEPIIMHBI KOTOPOTO HAXOASTCS B TOUKAX

9. Beruncauts miomaas Tpeyronsauka ABC, ecnu
10. [lan mapannenenunen , MOCTPOCHHBIM Ha BEKTOPaX . Haiitu 06bem mapasienenurnesna, €cim .
Tema 3. [110CcKOCTH B IPOCTPAHCTBE.

1. lan TeTpasap: . Hanucars ypaBHEHHE IIOCKOCTH, MPOXOASAIIEH Yepe3 BepIIMHY D 1 nepneHIuKyaspHOn
ctopone CA.

2. Hanucarb ypaBHEHHUE IUIOCKOCTH, IPOXOASAIIEH Yepe3 TOUKU U MEePIECHANKYISIPHON IOCKOCTH

3. CocTaBUTh ypaBHEHUE IIOCKOCTH, IPOXOSAIIEH Yepe3 Hauallo KOOPAUHAT U NEPIEHIUKYIAPHON
IIJIOCKOCTSM .

4. Hamucatb ypaBHEHHE IIJIOCKOCTH, Mpoxoasiei uepe3 Touky M(1, -3, 4) u nepneHIuKyaspHON K
IpsAMOI

5. Yepes Touky M(1, 5, -1) mpoBecTu npsMyro NEpIEeHIUKYISIPHYIO K IPSIMOM
Tewma 4. IToBepxHOCTH 2-0T0 MOpPsIKA.
1. UccnenoBars METOJIOM CEYEHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA

2. UccnenoBarh METOJIOM CEYEHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA
2.
3.0mnpenenuthb, Kakas IOBEPXHOCTb 3a/1aHa YPAaBHEHUEM

Tema 3. [Ipsimasi TMHUS HA TUIOCKOCTH
TumnoBsie 3a1a41 KOHTPOJIBHBIX PadbOT

Tema 1. DneMeHTH BEKTOPHOM aiaredpsl B MpocTpaHCTBE. MeTo KOOpAMHAT Ha TIOCKOCTH. [Ipsamas tuHus
Ha IJIOCKOCTH. JIMHMUM BTOPOro nopsaka.

1. Man napamnenorpamm ABCD u npousBonbsHas Touka O npoctpaHcTsa. [lokas3ars, 4To .

2. B tpeyronsuuke ABC npoenensl menrana BK u cpennsisa nuans MN, napannensHas AC. [psmbie BK
u MN nepecexkatorcst B Touke O. HailTu koopauHaTel BEKTOpOB , , , , U , IPUHUMAsA U 3a
KOOPJIMHATHBIE BEKTOPHl H .

3. B 6asuce Bekrop . HaiiTu KoopanWHAThI BEKTOpAa OTHOCHUTENBHO , €CIH |

4. lan wetsipexyronbauk A(-1, 7), B(5, 5), C(7, -5), D(3,-7). Jloka3zarb, 94TO OTpE3KH, COSAUHSIONINE
cepenunbl ctopoH AD u BC, AB u CD, nepecekaroTcs U IeJATCsl TOUKON MEePEeCceUeHUs MOMOoIaM.

5. JlaHbl BepIIMHBI TpeyroiabHUKa . COCTaBUTh YPABHEHUS €0 BHICOT.

6. Uepes TOUKy nepeceueHus NpsMbIX MPOBEAEHA NpsiMast, EPIEHIUKYIApHas K npsiMoil . Hanmcarp
YpaBHEHHUE ITOU NPSMOM.
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7. Haiitu ypaBHEHHE OKPYKHOCTH, IpOXOsIel yepe3 Touku (2, 3) u (3, 6) u kacaroiiencs npsMon
8. lan smmurnc . BIYUCIUTE pacCTOSHUS OT KOHIIOB OOJIBIIION OCH JIO OHOW W3 TUPEKTPHC.

9. Jlns paBHOOOUHOM TUIIEPOOIBI  HAMKMCATh ypaBHEHHE COPOKYCHOM ¢ Hel rurnepOoIbl, MPOXO et
4yepe3 TOUKY .

10. [IpuBecT K KAHOHUYECKOMY BUJIY U IIOCTPOUTH JIMHUIO BTOPOTO MOPSAJIKA .
Tema 2. CkansipHO€, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUE BEKTOPOB

1. Inst Tpex BEKTOPOB BBIYUCIIUTD:

2. HaiiTu cmenianHo€e MPOU3BE/ICHUE U ONPEICTUTh OPUEHTALIUIO TPOUKH BEKTOPOB

3. Beruucnuth 00beM TeTpaspa, BEPIINHBI KOTOPOTO HAXOAATCS B TOUKAX

4. Beruncnuts iomans Tpeyroabauka ABC, eciamn

9]

. lan mapannenenunen , MOCTPOCHHBIM Ha BEKTOPax . Haiitu 06bem mapasienenurnesna, €cim .

(o)

. [Ins Tpex BEKTOPOB BBIYUCIIUTH:
7. HaliTu cMelaHHOe MTPOU3BEACHUE U ONIPEAEIUTH OPUEHTALIMIO TPOMKH BEKTOPOB
8. Beranuciauth 00beM TeTpadapa, BEPIIMHBI KOTOPOTO HAXOAATCS B TOUKAX

9. Beruncauts miomaas tpeyronsauka ABC, ecnu
10. [lan mapannenenunen , MOCTPOCHHBIM Ha BEKTOPax . Haiitu 06bem mapasienenumnena, €cim .
Tema 3. [110CKOCTH B IPOCTPAHCTBE.

1. lan TeTpasap: . Hanucarbs ypaBHEHHE IIOCKOCTH, MPOXOASAIIEH Yepe3 BepIIMHY D 1 nepneHIuKyasspHOn
ctopone CA.

2. Hanucarb ypaBHEHHUE IUIOCKOCTH, IPOXOASAIIEH Yepe3 TOUKU U MEePIECHANKYISIPHON IIOCKOCTH

3. CocTaBUTh ypaBHEHUE INIOCKOCTH, IPOXOSAIIEH Yepe3 Hauallo KOOPAUHAT U NMEPIEHIUKYIApHON
IIJIOCKOCTSIM .

4. Hamucatb ypaBHEHHE IIJIOCKOCTH, NTpoxoasiei uepe3 Touky M(1, -3, 4) u nepneHIuKyaspHON K
IpsIMOI

5. Yepes Touky M(1, 5, -1) mpoBecTu npsMyro NEpIEeHIUKYISIPHYIO K IPSIMOM
Tewma 4. IToBepxHOCTH 2-0T0 MOpPsIKA.
1. UccnenoBars METOJIOM CEYEHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA

2. UccnenoBarh METOJIOM CEYEHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA
2.
3.0mpenenuthb, Kakas IOBEPXHOCTD 3a/1aHa YPAaBHEHUEM

Tema 6. BeKTOpHOE U CMEILIaHHOE ITPOU3BENECHNUS BEKTOPOB.
Tumnossle 3a1a4n KOHTPOJIBHBIX padoT

Tema 1. DieMeHTHI BEKTOPHOI! anreOpsl B IpOCTpaHCTBE. MeToa KOOpAHHAT Ha TIOCKOCTH. [Ipsamas tuHus
Ha IUIOCKOCTH. JIMHUM BTOPOro nopsiaka.

1. Man napamnenorpamm ABCD u npousBonbsHas Touka O npoctpaHcTsa. [lokas3ars, 4To .

2. B tpeyronsuuke ABC nposenensl menrana BK u cpennsia nuans MN, napannensHas AC. [psmbie BK
u MN nepecexkatorcst B Touke O. HailTu koopauHaTel BEKTOpOB , , , , U , IPUHUMAs U 3a
KOOPJIMHATHBIE BEKTOPHl H .

3. B 6a3uce BekTop . HaiiTu koopauMHATHI BEKTOpA OTHOCUTENHHO , €CITU |

4. lan wetsipexyronbauk A(-1, 7), B(S, 5), C(7, -5), D(3,-7). Jloka3arb, 94TO OTpE3KH, COSANHSIONINE
cepenunbl ctopoH AD u BC, AB u CD, nepecekarorcs v IeJIATCsl TOUKOM MepeceueHusl Momoiam.

5. JlaHbl BepIIMHBI TpEeyroidbHUKa . COCTaBUTh YPABHEHUS €0 BBICOT.
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6. Uepes TOUKy nepeceueHus NpsMbIX MPOBEAEHA IpsiMast, EPIEHIUKYIpHAs K npsimMoit . Hanmcarp
YpaBHEHHUE ITOU NPSMOM.

7. Haiitu ypaBHEHHE OKPYKHOCTH, IpOXosiel yepe3 Touku (2, 3) u (3, 6) u kacaroiencs npsMon
8. lan smunc . BIYUCIUTE pacCTOSHUS OT KOHIIOB OOJIBIIION OCH IO OHOW U3 TUPEKTPHC.

9. Jlns paBHOOOUHOM TUIIEPOOIBI  HAMKMCATh ypaBHEHHE COPOKYCHOM ¢ Hell runepOoIbl, MPOXO et
4yepe3 TOUKY .

10. [IpuBecT K KAHOHUYECKOMY BUJLYy U IIOCTPOUTH JIMHUIO BTOPOTO MOPSAJIKA .
Tema 2. CkassipHOE, BEKTOPHOE U CMEIIAHHOE TPOU3BEACHUE BEKTOPOB

1. Inst Tpex BEKTOPOB BBIYUCIIUTD:

2. HaifTu cMenianHo€e MpOU3BEICHUE U ONPEETUTh OPUEHTALIUIO TPOUKH BEKTOPOB

3. Beruucnuth 00beM TeTpas/pa, BEPIINHBI KOTOPOTO HAXOAATCS B TOUKAX

4. BeruncnuTs miomans Tpeyroasauka ABC, eciaun

9]

. laH mapannenenunen , MOCTPOCHHBIM Ha BEKTOPax . Haiitu 06bem mapasienenumnena, €cim .

(o)

. [Ins Tpex BEKTOPOB BBIYUCIIUTH:
7. HaiiTu cMelaHHOE IMTPOU3BEACHUE U ONIPEAEIUTH OPUEHTALIMIO TPOMKH BEKTOPOB
8. Berancianth 00beM TeTpadapa, BEPIIMHBI KOTOPOTO HAXOASTCS B TOUKAX

9. Beruncauts miomaas Tpeyronsauka ABC, ecnu
10. [an mapannenenunen , MOCTPOCHHBIM Ha BEKTOPax . Haiitu 06bem mapasenenurnena, €Cim .
Tema 3. [110CcKOCTH B IPOCTPAHCTBE.

1. lan TeTpasap: . Hanucarb ypaBHEHHE IIOCKOCTH, MPOXOASAIIEH Yepe3 BepIIMHY D 1 nepneHIuKyIsspHOn
ctopone CA.

2. Hanucarb ypaBHEHHUE IUIOCKOCTH, IPOXOASAIIEH YepPe3 TOUKU U MEPIEHANKYISIPHON IIOCKOCTH

3. CocTaBUTh ypaBHEHUE IIOCKOCTH, IPOXOAIIEH Yepe3 Hauajlo KOOPAUHAT U NEPIEHIUKYIApHON
IIJIOCKOCTSIM .

4. Hanucatb ypaBHEHHE IJTIOCKOCTH, Mpoxosiiei uepe3 Touky M(1, -3, 4) u nepneHauKyIsipHON K
IpsIMOI

5. Yepes Touky M(1, 5, -1) npoBecTu npsMyto NEpHEHANKYISIPHYIO K IPSIMO
Tewma 4. IToBepxHOCTH 2-0T0 MOpPsIKA.
1. UccnemoBarh METOAOM CEUEHUI U U300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIKA

2. UccnenoBars METOJIOM CEYEHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA
2.
3.0mpenenuTb, Kakas IOBEPXHOCTD 3a/1aHa YPAaBHEHUEM

Tema 7. IlnockocTy U npsiMbIE B IIPOCTPAHCTBE.
Tunossle 3a1aun KOHTPOJIBHBIX PAOOT

Tema 1. DneMeHTH BEKTOPHOM ainredpsl B MpocTpaHCTBE. MeTo KOOpAMHAT Ha TIOCKOCTH. [Ipsamas nmuHus
Ha IUIOCKOCTH. JIMHUM BTOPOro nopsiaka.

1. Man napamnenorpamm ABCD u npousBonbsHas Touka O npoctpaHcTBa. [lokas3ars, 4To .

2. B tpeyronsuuke ABC nposenensl menrana BK u cpeansia nuans MN, napannensHas AC. [Tpsmbie BK
u MN nepecexkatorcst B Touke O. HailTu koopauHaTel BEKTOpOB , , , , U , IPUHUMAsA U 3a
KOOPJIMHATHBIE BEKTOPHl H .

3. B 6a3uce Bekrop . HaiiTu KoopAWHATHI BEKTOpAa OTHOCHUTENBHO , €CIH |



4. lan wetsipexyronbauk A(-1, 7), B(S, 5), C(7, -5), D(3,-7). loka3zarb, 4TO OTpE3KH, COSANHSIONINE
cepeaunsl ctopoH AD u BC, AB u CD, nepecekaroTcst U I€STCs TOUKOM NepecedeHus OMoJIaM.
5. JlaHbl BepIIMHBI TpeyrojabHuka . COCTaBUTh YPaBHEHUS €TI0 BBICOT.

6. Uepes TOUKy nepecedeHus IpsIMbIX MpPOBEACHa MpsiMasi, MEpHEHIUKYIsIpHas K npsimol . Hanucarp
YpaBHEHHUE 3TON MPSMOM.

7. Haiitu ypaBHEHHE OKPY)KHOCTH, IpOXo el yepe3 Touku (2, 3) u (3, 6) u kacaromencs mpsMon
8. Jlan snnurnc . BeraucauTe paccTosiHUSA OT KOHIIOB OOJIBIION OCH 10 OHOM U3 AUPEKTPUC.

9. Jyist paBHOOOYHO# TUIIEpOOIIBI  HAMKCATh ypaBHEHUE COPOKYCHOM ¢ HEH THIEepOOIIbI, IPOXOAAIICH
4yepes3 TOUKY .

10. IIpuBecTH K KAHOHMYECKOMY BUJIY ¥ TIOCTPOUTD JIMHUIO BTOPOTO MOPSIKA .
Tema 2. CkanisipHO€, BEKTOPHOE U CMEILIAHHOE IIPOU3BEACHUE BEKTOPOB
1. JImg Tpex BEKTOPOB BBIYUCIIUTD:

2. HaiitTu cMenaHHO€ MPOU3BEAECHUE U ONIPEETUTh OPUEHTAIUIO TPOUKH BEKTOPOB
3. Beruncnuth 00beM TeTpasipa, BEPIIMHBI KOTOPOTO HAXOASATCS B TOUKAX

4. Beruucnauth mwiomanas TpeyroibHuka ABC, eciu
5. [lan napajenenunes , IOCTPOCHHBIN HA BEKTOPax . Haiitu o0bem napannenenumnesna, €ciu .
6. /111 Tpex BEKTOPOB BBIYUCIIUTD:

7. HaliTu cMenaHHOE MTPOU3BEACHUE U ONPEACTUTH OPUEHTALIMIO TPOHKH BEKTOPOB
8. Beruncantb 06beM TeTpadpa, BEPIINHBI KOTOPOTO HAXOAATCS B TOUKaX

9. Beruucnuts momiaas TpeyroibHuka ABC, ecnu
10. Jlan napayienenunen , IOCTPOEHHBIN Ha BEKTOPax . Haiitu o0bem napannenenumnesna, eciu .
Tema 3. [InockoCTH B MPOCTPAHCTBE.

1. Man terpasnp: . Hanucars ypaBHEHHE IIIOCKOCTH, IPOXOALIEH uepe3 BepiinHy D u nepneHauKynspHoi
ctopone CA.

2. Hanucatb ypaBHEHHE IJIOCKOCTH, IPOXOISALIEH Uepe3 TOUKH U NEPIEHIUKYISIPHOMN MIIOCKOCTH

3. CocTaBUTh ypaBHEHUE IJIOCKOCTH, MPOXOASIIEH Yepe3 Hadaja0 KOOPAUHAT U EPIEHIUKYISIPHON
TJIOCKOCTSIM .

4. Hanucath ypaBHEHHE IJIOCKOCTH, MPOXo et uepe3 Touky M(1, -3, 4) u neprneHIuKyIsIpHON K
NpAMOi

5. Yepes Touky M(1, 5, -1) mpoBecTH NpsIMYIO TIEPICHIUKYISIPHYIO K TIPSIMOM
Tema 4. [ToBepxHOCTH 2-0T0 MOPSIAKA.
1. UccnenoBarh METOIOM CEUCHHI M M300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIIKA

2. VccnenoBarh METOAOM CEYCHHUI M M300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIKA
2.
3.0npenenuTs, Kakasi MOBEPXHOCTh 3a/laHa YPAaBHEHUEM

Tema 10. Marpuiibl, onipeeIuTeIn U UX CBOMCTBA.
TunoBble 3a1a4uu KOHTPOJIBHBIX PAdOT

Tema 1. DaemMeHTHI BEKTOPHOM anreOpsl B IPOCTPAHCTBE. MeTom KOOpAMHAT Ha IIIOCKOCTH. [Ipsimast iuamst
Ha TUIOCKOCTU. JIMHUK BTOPOTO MOpSIKA.

1. Jan mapamienorpamm ABCD u npousBonbHas Touka O npoctpancTsa. Jlokazars, 4to .
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2. B tpeyronsauke ABC nposenens! mennana BK u cpeansisa munus MN, napannensnas AC. [Ipsmbie BK
u MN nepecekatorcs B Touke O. Halitu koopauHaThl BEKTOPOB , , , , W , IPUHUMAS U 3a
KOOPJIMHATHBIE BEKTOPBl U .

3. B 6a3uce Bekrop . HaliTu KoOpaMHATHI BEKTOpa OTHOCHUTEIBHO , €CIIU

4. lan wetsipexyronbauk A(-1, 7), B(S, 5), C(7, -5), D(3,-7). loka3arb, 4TO OTpE3KH, COSAUHSIONINE
cepenunsl ctopoH AD u BC, AB u CD, nepecekaroTcst 1 I€STCs TOUKOM NepecedeHus OMoJIaM.

5. JlaHbl BepIIMHBI TpeyrojabHuka . COCTaBUTh YPaBHEHUS €T0O BBICOT.

6. Uepes TOUKy nepecedeHus IpsIMbIX MpPOBEACHa MpsiMasi, NEpHEHIUKYIsIpHas K npsimol . Hanucarp
YpaBHEHHUE 3TON MPSMOM.

7. Haiitn ypaBHEHHE OKPY)KHOCTH, IPOXOsIel yepe3 Touku (2, 3) u (3, 6) u kacaromencs mpsMon
8. Jlan snnurnc . BeraucauTte paccTosIHUA OT KOHIIOB OOJIBIION OCH 10 OHOM U3 AUPEKTPUC.

9. Jyist paBHOOOYHO# TUIIEpOOIBI  HAMKCATh ypaBHEHUE COPOKYCHOM ¢ HEH THIEepOOIIbI, IPOXOAAIICH
4yepes3 TOUKY .

10. IIpuBecTH K KAHOHMYECKOMY BUJIY U TIOCTPOUTD JIMHUIO BTOPOTO MOPSIKA .
Tema 2. CkasisipHO€, BEKTOPHOE U CMELIAHHOE IIPOU3BEACHUE BEKTOPOB
1. JIsa Tpex BEKTOPOB BBIYUCIIUTD:

2. HaiitTi cMenaHHO€ MPOU3BEAECHUE U ONIPEETUTh OPUEHTAIUIO TPOUKH BEKTOPOB

3. Beruncnuth 00beM TeTpasipa, BEPIINHBI KOTOPOTO HAXOASATCS B TOUKAX

N

. Beraricnuth momans Tpeyroasarka ABC, eciou

N

. JlaH napaienenunes , IOCTPOCHHBIN Ha BEKTOpax . Haiitu o0bem napannenenumnesna, eciu .

[®)

. JI71 Tpex BEKTOPOB BBIYHMCIIUTH:
7. HaliTu cMenaHHOe MTPOU3BEACHUE U ONPEACTUTH OPUEHTALINIO TPOHKH BEKTOPOB
8. Berunciantb 00beM TeTpadpa, BEPIINHBI KOTOPOTO HaXOAATCS B TOUKaX

9. Beruucnute momiaas TpeyroibHuka ABC, ecnu
10. Jlan napayienenunen , IOCTPOEHHBIN Ha BEKTOpax . Haiitu o0bem napannenenumnesna, €ciu .
Tema 3. [11OCKOCTH B MPOCTPAHCTBE.

1. Man terpasnp: . Hanucars ypaBHEHHE IIIOCKOCTH, IPOXOALIEH uepes3 BepinHy D 1 nepneHauKynspHoi
ctopone CA.

2. Hanucatb ypaBHEHHE IUIOCKOCTH, IPOXOIALIEH Uepe3 TOUKH U NEPIEHIUKYISIPHON MIIOCKOCTH

3. CocTaBUTh ypaBHEHHUE MJIOCKOCTH, MPOXOASIIEH Yepe3 Hadaja0 KOOPAUHAT U EPIEHIUKYISIPHON
TJIOCKOCTSIM .

4. Hancath ypaBHEHHE IJIOCKOCTH, MPOXo et uepe3 Touky M(1, -3, 4) u neprneHauKyIsIpHON K
MpAMOi

5. Yepes Touxy M(1, 5, -1) mpoBecTH NpsIMyIO NEPICHIUKYISIPHYIO K TIPSIMOMA
Tema 4. [ToBepxHOCTH 2-0T0 MOpPSIAKA.
1. UccnenoBarh METOIOM CEUCHHI M M300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIIKA

2. VccnenoBarh METOAOM CEYCHHUI M M300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIKA
2.
3.0npenenuTs, Kakasi MOBEPXHOCTh 3a/laHa YPaBHEHUEM

Tema 11. Cuctembl TUHEHHBIX ypaBHEHUN. Pa3mnuHbie criocoObl pelieHus CHCTEM JTUHEHHBIX YPaBHEHUH.
TunoBble 3a1a4u KOHTPOJIBHBIX PAdOT



Tema 1. DneMeHTH BEKTOPHOM ainredpsl B MpocTpaHCTBE. MeToa KOOpAHHAT Ha TIIOCKOCTH. [Ipsamas muHus
HAa IJIOCKOCTH. JIMHUM BTOPOro nopsika.

1. Man napannenorpamm ABCD u npousBonbHas Touka O npoctpaHcTsa. [lokas3ars, 4To .

2. B tpeyronsuuke ABC nposenensl menrana BK u cpeansia nuans MN, napannensHas AC. [psmbie BK
u MN nepecexkatorcst B Touke O. HailTu koopauHaTel BEKTOpOB , , , , U , IPUHUMAsA U 3a
KOOPJIMHATHBIE BEKTOPHl H .

3. B 6a3uce Bekrop . HaiiTu KoopanWHATBI BEKTOpa OTHOCHUTENBHO , €CIH |

4. lan wetwsipexyronbauk A(-1, 7), B(S, 5), C(7, -5), D(3,-7). Jloka3arb, 94TO OTpE3KH, COSANHSIONINE
cepenunbl ctopoH AD u BC, AB u CD, nepecekaroTcs U IeJATCsl TOUKON MepeCceUueHUs MOMOoIaMm.

5. JlaHbl BepIIMHBI TpEeyroidbHUKa . COCTaBUTh YPABHEHUS €0 BBICOT.

6. Uepes TOUKy nepeceueHus NpsMbIX MPOBEAEHA IpsiMast, EPIEHIUKYISpHAs K npsimMoit . Hanmcarp
YpPaBHEHHUE ITOU NPSMOM.

7. Haiitu ypaBHEHHE OKPYKHOCTH, IpOoXosiel yepe3 Touku (2, 3) u (3, 6) u kacaroiencs npsMon
8. lan smunc . BIYUCIUTE pacCTOSHUS OT KOHITOB OOJIBIIION OCH IO OTHOW U3 TUPEKTPHC.

9. Jlns paBHOOOUHOM TUIIEPOOIBI  HAMKMCATh ypaBHEHHE COPOKYCHOM ¢ Hell rumnepOoIbl, MPOXoasIeit
4yepe3 TOUKY .

10. [IpuBecT K KAHOHUYECKOMY BUJLYy M IIOCTPOUTH JIMHUIO BTOPOTO MOPSAJIKA .
Tema 2. CkassipHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEACHUE BEKTOPOB

1. Inst Tpex BEKTOPOB BBIYUCIIHTD:

2. HaifTu cmenianHo€e NMpOU3BEICHUE U ONPEIETUTh OPUEHTALIUIO TPOUKH BEKTOPOB

3. Beruucnuth 00beM TeTpas/ipa, BEPIINHBI KOTOPOTO HAXOAATCS B TOUKAX

4. BeruncnuTs miomans Tpeyroasauka ABC, eciaun

)]

. laH mapannenenunen , MOCTPOCHHBIM Ha BEKTOPax . Haiiti 06bem mapasienenumnena, €Cim .

(o)

. [Ins Tpex BEKTOPOB BBIYUCIIUTH:
7. HaliTu cMelaHHOE IMTPOU3BEACHUE U ONIPEAEIUTH OPUEHTALIMIO TPOMKH BEKTOPOB
8. Berancianth 00beM TeTpadpa, BEPIIMHBI KOTOPOTO HAXOASTCS B TOUKAX

9. Beruncauts miomaas Tpeyronsauka ABC, ecnu
10. [an mapannenenunen , MOCTPOCHHBIM Ha BEKTOPaX . Haiitu 06bem mapasienenumnena, €cim .
Tema 3. [110CcKOCTH B IPOCTPAHCTBE.

1. lan TeTpasap: . Hanucarb ypaBHEHHE IIOCKOCTH, MPOXOASAIIEH Yepe3 BepIIMHY D 1 nepneHIuKyasspHOn
ctopone CA.

2. Hanucarb ypaBHEHHUE IUIOCKOCTH, IPOXOASAIIEH YEpPEe3 TOUKU U MEPIEHANKYISIPHON IIOCKOCTH

3. CocTaBUTh ypaBHEHUE IIOCKOCTH, IPOXOSAIIEH Yepe3 Hauajlo KOOPAUHAT U NEPIEHIUKYIAPHON
IIJIOCKOCTSIM .

4. Hanucatb ypaBHEHHE IJTIOCKOCTH, Mpoxosiiei uepe3 Touky M(1, -3, 4) u nepneHauKyIsipHON K
IpsIMOI

5. Yepes Touky M(1, 5, -1) mpoBecTu npsMyto NEpIEeHAUKYISIPHYIO K IPSIMOM
Tewma 4. IloBepxHOCTH 2-0T0 MOpPsJIKA.
1. UccnemoBarh METOIOM CEUEHUI U U300pa3UTh MOBEPXHOCTH BTOPOTO MOPSIKA

2. UccnenoBars METOJIOM CEYEHUN M U300pa3uTh MOBEPXHOCTH BTOPOTO MOPSIKA
2.
3.0mnpenenutsb, Kakasi IOBEPXHOCTD 3a/1aHa yPaBHEHUEM
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IMucbmenHas camocTosiTeIbHAs padoTa

Tema 1. DneMeHTHI BEKTOPHOM anreOphl B IPOCTPAHCTBE
TunoBble 3a1aHKsI MUCBMEHHON CaMOCTOSTEIIBHON PabOThI
Tema 1. IIpsimast TMHUSA HA MJIOCKOCTH.
1. Haitnure ypaBHeHUE TIPSAMOi, mpoxosiieit uepes Touky M (1, 2) mapanienbHo mpsMoit
2x-3y+5=0.
(1) 2x-3y+4=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
2. Haiigute ypaBHeHHE psIMOH, poxoasiel yepes Touky M (0, 2) napasuienbHo npsMon
x-y+5=0.
(?) x-y+3=0; (!) x-y+2=0; (?) x+y+3=0.
3. Haiinure ypaBHEHUE TIPSIMOM, TpoXoAsIIeH uepe3 Touky M (-1, 2) mapamiensHo npsimoit x+2y-1=0.
(?) x-2y+4=0; (?) x-3y-5=0; (!) x+2y-3=0.
4. Haitnure ypaBHEeHHE TIPSMOH, mpoxosiiei yepe3 Touky M(1, 3) nepneHaukyasspHo npsmoit 2x-3y+5=0.
(1) 3x+2y-9=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
5. Haiinure ypaBHEHUE TIPsIMOi, Tpoxosiieit uepes Touky M (0, 2) opToroHaabHO TMPSIMOA
x-y+5=0.
(?) x-y+3=0; (!) x+y-2=0; (?) x+y-3=0.
6. Halinute ypaBHeHue npsMoH, npoxoasuei yepe3 Touky M (-1, 2) nepnenaukyaspHo npsimoi x+2y-1=0.
(?) x-y+3=0; (!) 2x-y+4=0; (?) 2x+y=0.
7. Haiinute ypaBHeHHE TIpsMOii, ipoxosiien uepe3 touku A(0, 1) u B(2, 3).
(1) x-y+1=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
8. Haiinure ypaBHeHue npsMoil, npoxonsuieit uepes touku A(-1, 1) u B(0, 3).
(?) 2x-2y+4=0; (?) x-3y-5=0; (!) 2x-y+3=0.
9. Haiinute ypaBHeHHE TPSMOM, Tipoxosiiel uepe3 Touky M(5, 0) mapamiensHO BeKTopy a{2, 3}.
(?) x-5=0; (!) 3x-2y-15=0; (?) 2x-y+5=0.
10. Haiiaure ypaBHeHue NpsiMOH, npoxozsimeit uepes Touky M(-1, 2), eciau Bekrop a{-1, 3} —
HaIIPaBJIAIOIUN BEKTOP 3TON IPSIMOM.
() 3x+y+1=0; (?) 2x-3y-5=0; (?) x+3y-5=0.
11. Haitnute ypaBHEHHE MIPSMOM, IPOXOIAIIEH Yepe3 Hauajao KOOpJAWHAT MmapaiyieibHO BeKTopy a{-1, 1}.
(?) x-y+2=0; (!) x+y=0; (?) x+y-2=0.
12. HalimuTe ypaBHEHHE TPSIMOM, TTpoxosiiei uepes Touky M(0, -1) nepnenaukynspHo Bektopy b{-1, 1}.
(?) x-2y+4=0; (?) x+y-1=0; (!) x-y-1=0.
13. HalimuTe ypaBHEHHE TPSIMOM, TPOXOSIICH uepe3 Touky M(2, -1) nepnenaukyasipHo BekTopy b{3, 1}.
(?) 3x+y+1=0; (?) 2x-3y-5=0; (!) 3x+y-5=0.
14. HalimuTe ypaBHEHHE MPSIMOM, TPOXOASIIEH yepe3 Touky M(2, -3) opToroHaibHO BeKTOpY b{2, -1}.
(7) x+y+1=0; (1) 2x-y-7=0; (?) 2x+y-1=0.
15. Halimute ypaBHeHHE NPIMOi, Tipoxosiei yepes Touky M(7, 0), ecnu Bektop b{-1, 0} — HopmanbHbIH
BEKTOP ATOH MPSMOM.
(?) y+5=0; (1) x-7=0; (?) 2x-y+5=0.
[IpuMepsl BOIIPOCOB J1JIs yCTHOTO OIIpoca:
Tema 2. basuc, KoopauHaTBl BEKTOpa B JaHHOM Oaswuce.
1. Bekrop - 31O
(?) HarpaBIEHHBIH Ty,
(!) HampaBIEHHBIN OTPE30K,
(?) oTpe30K, UMEIOIINIA HaYaJI0 ¥ KOHEII.
2. KonnnHeapHble BEKTOPBI — 3TO BEKTOPBHI,
(?) nexarmuie Ha OTHOW WJIM MApaIICIBHBIX TUIOCKOCTSX,
(!) nexxaie Ha OTHOM WJIM MapaJUIeNIbHBIX MPSIMBIX,
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(?) nexarnivie Ha OHOU MIPSIMOM.

3. KoMiutanapHbie BEKTOPBI - 3TO BEKTOPHI,

(!) nexxaive Ha OTHOM WJIM MapaJUIeNIbHBIX MIOCKOCTSX,

(?) nexarmyie Ha OMHOW WJIU MAPAJIICIBHBIX TPSIMBIX,

(?) nexarnirie Ha OHOU MIPSIMOM.

4. PaBHBIE BEKTOPBI - 3TO BEKTOPHI,

(!) coHanpaBiIEHHBIE U PaBHbIE 1O JJINHE,

(?) IITMHBI KOTOPBIX PABHBI,

(?) nexamirie Ha OHOM MPSIMOM M paBHbBIE IO JJIMHE.

5. Oprt -310

(?) emMHUYHBIN OTPE3OK,

(?) BeKTOp HYJIEBOU JJIMHBI,

(!) eaMHUYHBINA BEKTOP.

6. KoopauHats! BeKTOpa B JaHHOM 0a3uce - 3TO

(?) ko3 punMeHTH B TUHEHHON KOMOMHAIIMY JTMHEWHO 3aBUCUMBIX BEKTOPOB,

(?) xoadduHEeHTH B TUHEHHON KOMOWHAIIMN KOMIUTAHAPHBIX BEKTOPOB ,

(!) xoaduLMeHTHI B TMHEHHON KOMOMHAIINN OA3UCHBIX BEKTOPOB.

7. bazuc - 310

(?) MakcumalbHas JTMHEMHO 3aBUCHMAsl YIIOPSIIOUYEHHAs! CUCTEMA BEKTOPOB,

(?) MakcuManbpHas TMHEHHO HE3aBUCUMAs CHCTEMa BEKTOPOB,

(!) MmakcumalbHasl TMHEWHO HE3aBUCUMAs YIIOPSIOUEHHAs! CUCTEMAa BEKTOPOB.

8. JluHeitHass KOMOWHAIIMS HA3bIBAETCS TPUBUAIILHOM, €CITH

(?) Bce k03(hpuLIMEeHTHI TPH BEKTOpaxX HE paBHBI HYJIIO,

(?) cpenu kod(hPUITMEHTOB MPU BEKTOpPaX €CTh HEHYJICBBIC,

(1) Bce k0a((HUIIMEHTHI TPU BEKTOPAX PaBHBI HYIIIO.

9. Jlunelinas KOMOWHAIIMS HA3bIBACTCS HETPUBHAIBHOM, €CITH

(?) Bce k03(hpuLIMEHTHI TPH BEKTOpaxX HE paBHBI HYJIIO,

(1) cpenu k03hHUIMEHTOB MPU BEKTOPaX €CTh HEHYJICBBIE,

(?) Bce k03¢ puLIMEeHTHI TPH BEKTOpaX PaBHBI HYIIO.

10. Cuctema BEKTOPOB HA3bIBACTCS JIMHEWHO HE3aBUCUMOM, €CIIN

(!) TONBKO TpUBHANBHAS JIMHEHHAS KOMOMHAIIHSI STUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(?) cyiecTByeT HeTpUBHAIbHAS JIMHEHHAs KOMOMHALIUSA JaHHBIX BEKTOPOB, paBHAs HYJIEBOMY BEKTOPY
(?) TpuBHMANIbHAS THHEWHASE KOMOWHAIUS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY

11. CucteMa BEKTOPOB HA3bIBACTCS JIMHEHHO 3aBUCUMOM, €CITN

(?) TOMBKO TpUBHANIbHAS THHEWHAS KOMOWHAITUS 3TUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(!) cymecTByeT HeTpUBHAIbHAs TUHEITHAsI KOMOWHALIMS JAHHBIX BEKTOPOB, paBHAs HYJIEBOMY BEKTOPY
(?) TpuBHMANIbHAS THHEWHAST KOMOWHAIUS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY

12. B ciydae, korja BEKTOPHI 3a/JaHbl CBOMMH KOOPAMHATAMU B IIPOCTPAHCTBE, OHU CKJIAAbIBAIOTCS
(!) moxoopaAMHATHO

(?) mosnemMeHTHO

(‘7) B IPOCTPAHCTBEC UX HCJIb3s CJIOKUTH, TAK KaK IMpaBUJia CJIOKCHUSA BEKTOPOB JaHbI TOJIBKO Ha IJIOCKOCTH.

13. IlogmpocTpaHCTBOM TAHHOTO POCTPAHCTBA HA3BIBACTCS
(?) MHOXXECTBO, KOTOPOE SIBJISIETCSI TOJIMHOKECTBOM JIAHHOTO

(!) ToAMHOXXECTBO, 3aMKHYTO€ OTHOCUTENIBHO JIMHEHHBIX OIepalyii, OnpeaeeHHbIX B CAMOM
MIPOCTPAHCTBE

(?) HEKOTOpPOE MHOXKECTBO, 3aMKHYTOE OTHOCUTENILHO JIMHEHHBIX ONEpalnii, ONpeIeICHHBIX B CAMOM
MIPOCTPAHCTBE

14. Hatitu koopauHatsel Bekropa a=(1, -1) B 6aszuce u=(-1, 1), v=(0, 1)
() -1, 0); (7) (-1, 1/2); (7)) (-1/2, 1/2)
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15. Haiitu koopaunatsel Bektopa a=(0, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M 1,172) (NH@O,-1) () (-1/2,1/2)

16. Haiitu koopauHatel BekTtopa a=(2, -1/2) B 6a3uce u=(-1, 0), v=(0, 2)

(M (-2,-172) (M) (2,-1/4) (7)) (-1/2,2)

17. Haitnute cymmy BekTopoB a=(2, -1/2, 1) B 6aszuce u=(-1, -1/2, 0), v=(0, 2, 1)

Ma,1,2) ME2,-1,2) (MH(1,-1/2,2)

18. Haiinute cymmy BektopoB a=(0, -1/2, 1/4) B 6a3uce u=(-1, -1/2, 1/4), v=(0, 2, 1/2)

MELLD DE2,-1,2) (D) (,-1/2,3/4)

Tema 10. Onpenenurenu u ux cBoiicTsa. Pemenne cucreM TMHEHHBIX YPaBHEHUH pa3IMYHBIMU CIIOCOOAMH.
1. lana cucrema Kakwue u3 cienyromux onpeaeuTesnei Hy>KHO BEIYUCIUTD, YTOOBI HAMTH HEM3BECTHBIC Y,
z metonom Kpamepa : 1) , , ;2),:3),,, .

2. Jlana cucrema Kakue U3 cienyromuyx onpeaeuTeNeld Hy>KHO BEIYUCIUTD, YTOOBI HAMTH HEM3BECTHBIC X,
z metonoMm Kpamepa : 1) , , ;2), ,:;3),, , .

3. lana cuctema Kakwue u3 cienyromux onpeaenauTencii Hy>KHO BEIYUCINUTh, YTOOBI HAMTH HEUM3BECTHBIC X,
z metonom Kpamepa : 1) , , ;2),,:;3), , .

4. Jlana cucrema Kakue u3 cienyromuyx onpeaeuTeNeld Hy>KHO BEIYUCIIUTD, YTOOBI HAMTH HEM3BECTHBIC X,
y metogom Kpamepa: 1) , , ;2), ,;3), , .

5. ana cuctema Kakwue u3 cienyronux onpeaenanTeaeii Hy>KHO BEIYUCINUTD, YTOOBI HAUTH HEU3BECTHBIC Y,
z metonom Kpamepa : 1) , , ;2),,:;3), , .

6. [lana cucrema Kakwue u3 cienyronux onpeaenauTeaeii Hy>KHO BEIYUCINUTD, YTOOBI HAMTH HEU3BECTHBIC X,
z metonom Kpamepa : 1) , , ;2), ,:;3), , .

7. PemienneM cucTeMbl TMHEHHBIX ypaBHEHUH sBisieTcst Bekrop: 1) ,2) , 3) .

8. PerienneM cucteMbl JIMHEMHBIX YpaBHEHHUM sBiseTcs Bekrop: 1) ,2) ,3) .

9. PemiennemM cructeMbl TMHEHHBIX ypaBHEHUH sBisieTcst Bekrop: 1) ,2) , 3) .

10. PemienueM cucteMbl JIMHEMHBIX YPaBHEHHUM sBisgeTcs Bekrop: 1) ,2) ,3) .

11. PenrenrieM cUCTEMBI TUHEHHBIX YpaBHEHUW sBJsieTcs BekTop: 1) ,2) ,3) .

12. PemieHneM cUCTEMBI JIMHENHBIX YPAaBHEHUM SBJISIETCS BEKTOP:

1),2).,3).

13. PemienueM cucteMbl JIMHEMHBIX YPaBHEHHUM sBiseTcs Bekrop: 1) ,2) ,3) .

14. 3nauenue BeIpaKeHus , Tae , , paBHo: 1) ,2) ,3) .

15. 3nauenue BoIpaxkeHust ,rae , , paBHo: 1) ,2) ,3) .

16. 3Hauenue BeIpaKeHus , Tae , , paBHo: 1) ,2) ,3) .

17. 3nauenue BbIpaxkeHust , rae , , pasHo: 1) ,2) ,3) .

18. Cpenu npeayioKeHHbIX BApUAHTOB HAWIUTE MATPUILy , €CIIH .
1),2),3).

19. Cpenu npenyioKeHHbIX BApUAaHTOB HAWIUTE MATPUILy , €CIIH .
1),2),3).

20. Cpeau npeaJIoKEHHbIX BAPUAHTOB HAMAUTE MaTpUIly , €CIH .
1),2),3).

21. Ilpu kakux 3HaYEHUSIX OMNpeAeNuTeNb paeH 0?7

1) uw,2),3) u.

22. Ilpu kakux 3HaYEHUSIX ONpeAeauTeNb paseH 0?7

1) w,2) un,3) nu.

23. Ilpu kakux 3HAaYEHUSIX ONpeAeauTeNb paeH 0?7

1) w,2) un,3) nu.

24. Onpenenurens MaTpuilsl paseH: 1)2; 2)0; 3) 1.
25. Onpenenurens MaTpunbl paseH: 1) 2; 2)-4; 3) 1.
26. Onpenenurtens MaTpuibl paseH: 1) 2;  2)-4; 3)2.
Tema 11. Pemienue cuctem JMHENHBIX YpaBHEHUM.



1. Hatitu ®HP cucremsl
2. Haittu ®HP cucremsl
3. Hatitu ®HP cucremsl

4. Haittu ®HP cucremsl

Tewma 4. JIuauu BTOpOTrO nopsjaka
TurnoBsie 3a1aHNsT TUCBMEHHON CaMOCTOSITEIILHON paOOTHI
Tema 1. IIpsimas nuHKS HA TIJIOCKOCTH.
1. Haligute ypaBHeHHe npsiIMOH, poxoasiiel yepe3 Touky M (1, 2) napamienbHo npsiMoin
2x-3y+5=0.
(1) 2x-3y+4=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
2. Haitnure ypaBHeHUe IpsMoi, mpoxosiieit uepes Touky M (0, 2) mapanienbHo mpsaMoi
x-y+5=0.
(?) x-y+3=0; (!) x-y+2=0; (?) x+y+3=0.
3. Haligure ypaBHeHue npsAMoH, npoxoaduei uepe3 Touky M (-1, 2) napaiensHo npsaMoit x+2y-1=0.
(?) x-2y+4=0; (?) x-3y-5=0; (!) x+2y-3=0.

4. Haiinute ypaBHEHHE TIPSIMOU, TIpoxoAsiel uepes Touky M(1, 3) nepneHaukyasipao npsmoit 2x-3y+5=0.

(1) 3x+2y-9=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.

5. Haiinure ypaBHeHue npsimoii, npoxozsuieit uepes Touky M (0, 2) opToroHanbHO OpsiMOid
x-y+5=0.

(?) x-y+3=0; (!) x+y-2=0; (?) x+y-3=0.

6. Haiinure ypaBHEHUE TIPSIMOM, TpoXoAsIIeH uepe3 Touky M (-1, 2) mepneHauKyasspHo npssMon x+2y-1=0.

(?) x-y+3=0; (!) 2x-y+4=0; (?) 2x+y=0.

7. Haiinure ypaBHeHUE TIpsiMOi, mpoxozsiieit uepe3 touku A(0, 1) u B(2, 3).

(M) x-y+1=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.

8. HalimuTe ypaBHeHHE npsiMoid, Tpoxosiiieit uepe3 Touku A(-1, 1) u B(0, 3).

(?) 2x-2y+4=0; (?) x-3y-5=0; (!) 2x-y+3=0.

9. Haiinure ypaBHEHUE TIPSIMOM, TpoxoAsIIei uepes Touky M(5, 0) mapamienbHo BekTopy a{2, 3}.

(?) x-5=0; (!) 3x-2y-15=0; (?) 2x-y+5=0.

10. HalimuTe ypaBHEHHE MPSIMOM, Tpoxoasiei yepe3 Touky M(-1, 2), ecau Bekrop a{-1, 3} —
HAIPAaBJISIIOLINANA BEKTOP 3TOU MPSAMOIA.

(1) 3x+y+1=0; (?) 2x-3y-5=0; (?) x+3y-5=0.

11. HaiinuTe ypaBHEHHE IPSAMOM, IPOXOAAIICH depe3 Hayauo KOOPAHHAT NMapajuleIbHO BeKTopy a{-1, 1}.
(?) x-y+2=0; (!) x+y=0; (?) x+y-2=0.

12. Haiiaure ypaBHeHuUe NpsMOH, npoxosiieit uepes Touky M(0, -1) nepnenaukynspHo Bektopy b{-1, 1}.
(?) x-2y+4=0; (?) x+y-1=0; (!) x-y-1=0.

13. HaiinuTte ypaBHEHHUE MPSMOM, TPOXOAIICH yepe3 Touky M(2, -1) nmepneHaukyaspHo Bektopy b{3, 1}.
(?) 3x+y+1=0; (?) 2x-3y-5=0; (!) 3x+y-5=0.

14. Haiinure ypaBHEeHUE NPSMOH, poXosieit uepes Touky M(2, -3) oproroHansHo BekTopy b{2, -1}.

(7) x+y+1=0; (1) 2x-y-7=0; (?) 2x+y-1=0.

15. Haiinure ypaBHeHue npsiMoH, npoxozsiieii uepes Touky M(7, 0), eciu Bekrop b{-1, 0} — HOpMaIbHBbIi
BEKTOP 3TOU IIPSIMOM.

(?) y+5=0; (1) x-7=0; (?) 2x-y+5=0.

[Ipumepsl BOIIPOCOB /JIs1 YCTHOTO OMpoca:

Tewma 2. basuc, koopAMHATHI BEKTOpa B TaHHOM Oasuce.
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1. Bekrop - 31O

(?) HarpaBIEHHBIH Ty,

(!) HampaBIEHHBIN OTPE30K,

(?) oTpe30K, UMEIOIINIA HAYaJIO ¥ KOHEII.

2. KonnnHeapHble BEKTOPBI — 3TO BEKTOPBHI,

(?) nexarnre Ha OTHOW WJIM MApaIICIBbHBIX TUIOCKOCTSX,

(!) nexxaie Ha OTHOM WJIM MapaJUIeNIbHBIX MPSIMBIX,

(?) nexarniuie Ha OTHOU TIPSIMOM.

3. KoMImanapHble BEKTOPBI - 3TO BEKTOPBI,

(1) nexxamue Ha OTHOM WM MapajuIeIbHBIX TUIOCKOCTSX,

(?) nexaniyrie Ha OHOW WJIM MapAJJICIbHBIX MPSIMBIX,

(?) nexarmue Ha OTHOU TIPSIMOM.

4. PaBHBIE BEKTOPBHI - 3TO BEKTOPHI,

(!) conanpaBiieHHbBIE ¥ paBHBIC 110 JJIMHE,

(?) AJIMHBI KOTOPBIX PaBHBI,

(?) nexarmuie Ha OTHOU TIPSIMOM M paBHBIC 110 JIJTUHE.

5. Opt -310

(?) emMHUYHBIN OTPE30K,

(?) BEeKTOp HYJIEBOU AJIMHBI,

(!) eqMHUYHBINA BEKTOP.

6. KoopanHatsl BekTopa B JaHHOM 0a3uce - 3T0

(?) koahHUIHEHTH! B TUHEHHON KOMOWHAIIUN JTUHEHHO 3aBUCHUMBIX BEKTOPOB,

(?) ko3 PuHEHTH! B TMHEHHON KOMOMHALIMY KOMITJIAHAPHBIX BEKTOPOB ,

(1) ko3 buULIHEeHTHI B TMHEHHOW KOMOMHAITMN Oa3UCHBIX BEKTOPOB.

7. bazuc - 310

(?) MmakcumanbHas JUHEHMHO 3aBUCHMAsl YIIOPSIIOUEHHAs! CUCTEMa BEKTOPOB,

(?) MakcumanbHasi IMHEHHO HE3aBUCUMAsI CCTEMa BEKTOPOB,

(!) MmakcuMalnpHas TMHEWHO HE3aBUCUMAs YIIOPSIOUYE€HHAs! CHCTEMa BEKTOPOB.

8. JIuneiinass KOMOWHAIMS HA3bIBACTCS TPUBUAIIBHOM, €CIIN

(?) Bce k0D PUIMEHTHI TPU BEKTOpPaX HE PaBHBI HYIIO,

(?) cpenu K03 PUIMEHTOB IPU BEKTOPAX €CTh HEHYJIECBBIE,

(1) Bce koahHUIMEHTHI TTPU BEKTOPAaX PaBHBI HYIIIO.

9. JIuneiiHass KOMOMHAIHSI HA3bIBAETCS HETPUBUAIBLHOMU, €CITH

(?) Bce k0D PUITMEHTHI TPU BEKTOpaX HE PaBHBI HYIIIO,

(1) cpenu ko3P PHUIMEHTOB MPU BEKTOPAX €CTh HEHYJICBBIE,

(?) Bce k0D PUITMEHTHI TPU BEKTOpPaX PaBHbI HYITIO.

10. Cuctema BEKTOPOB HA3bIBACTCS JINHEMHO HE3aBUCUMOM, €CITU

(!) TonbKO TpUBHATBHAS JIMHEHHAS KOMOMHALIMS STUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(?) cymiecTByeT HETpUBHAbHAS JIMHEHHAS KOMOMHAIIMS JAHHBIX BEKTOPOB, PaBHAsI HYJIEBOMY BEKTOPY
(?) TpuBHaNIbHAS JTMHEWHAss KOMOMHAIMS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY

11. Cuctema BEKTOPOB Ha3bIBAECTCS JTMHEWMHO 3aBUCUMOI, €CIIn

(?) TOABKO TpUBHANIbHAS JTMHEWHAs KOMOMHAIMS 3TUX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
(!) cymecTByeT HETpUBUATbHAS TMHEHHAS KOMOMHAIIMS JAHHBIX BEKTOPOB, PaBHAsI HYJIEBOMY BEKTOPY
(?) TpuBHaNIbHAS JTMHEWHAss KOMOMHAIMS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY

12. B citydae, korjga BEKTOPBI 3aJJaHbl CBOMMH KOOPAMHATAMU B TIPOCTPAHCTBE, OHU CKIIAIBIBAIOTCS
(!) moxoopaMHATHO

(?) mosnemMeHTHO

(?) B mpocTpaHCTBE UX HEJb3sI CIOXKUTh, TAK KaK MpaBUiia CIIOKEHUSI BEKTOPOB JIaHbI TOJHKO HA TUIOCKOCTH.
13. IloagnpocTpaHCTBOM JaHHOTO IPOCTPAHCTBA HAa3bIBAETCS
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(?) MHOXXECTBO, KOTOPOE SIBJISIETCSI TOJIMHOKECTBOM JIAHHOTO

(!) ToAMHOXXECTBO, 3aMKHYTO€ OTHOCUTENIBHO JINHEHHBIX OIepalyii, OnpeaeeHHbIX B CAaMOM
MIPOCTPAHCTBE

(?) HEKOTOpOE MHOXKECTBO, 3aMKHYTOE OTHOCUTENILHO JIMHEHHBIX ONEpalnii, ONpeeICHHBIX B CAMOM
MIPOCTPAHCTBE

14. Hatitu koopauHatsl Bekropa a=(1, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M L 0); (D) (-1, 172); (D) (-1/2,1/2)

15. Hatitu koopaunHatsl Bekropa a=(0, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M -1,172) (NH©O,-1) (?)(-1/2,1/2)

16. Haiitu koopauHathel Bektopa a=(2, -1/2) B 6azuce u=(-1, 0), v=(0, 2)

(M) (-2,-172) (D) (-2,-1/4) (1) (-1/2,2)

17. Halimute cymmy BekTopoB a=(2, -1/2, 1) B 6azuce u=(-1, -1/2, 0), v=(0, 2, 1)

Ma,1,2) ME2,-1,2) (MH(@1,-1/2,2)

18. Halimute cymmy BektopoB a=(0, -1/2, 1/4) B 6a3uce u=(-1, -1/2, 1/4), v=(0, 2, 1/2)

MOELLY (MD-2,-1,2) (D) (,-1/2,3/4)

Tema 10. Onpenenurenu u ux cBocTBa. Pemenne cucteM TUHEHHBIX YpaBHEHUN Pa3IUIHBIMH CIIOCOOAMHU.
1. Nana cuctema Kakue U3 crneayronmx onpeaenuTeNeld Hy>KHO BBIYUCINTh, YTOOBI HAWTH HEM3BECTHBIC V,
z metogoMm Kpamepa: 1) , , ;2),:3),,, .

2. ana cucrema Kakue U3 creayrommx onpeaenuTeNeid Hy>KHO BBIYUCINUTh, YTOOBI HAWTH HEM3BECTHBIC X,
z metogoMm Kpamepa : 1) , , ;2), ,:;3), ., , .

3. lana cuctema Kakwue 13 cnenyronux onpeaenuTeNneil Hy)KHO BEIYUCIUTH, YTOOBI HAUTH HEU3BECTHBIC X,
z merogoMm Kpamepa: 1) , , ;2),,:;3), , .

4. lana cucrema Kakue U3 creayrommx onpeaenuTeNeld Hy>KHO BBIYUCINUTh, YTOOBI HAWTH HEM3BECTHBIC X,
y metogom Kpamepa: 1) , , ;2),,;3), , .

5. Jlana cuctema Kakwue u3 cieayrommx onpeaeauTenei Hy*KHO BEIYUCIUTh, YTOOBI HAIITH HEM3BECTHHIE Y,
z merogoMm Kpamepa: 1) , , ;2),,:;3), , .

6. Jlana cuctema Kakwe 13 cienyronux onpeaenuTeNeil Hy)KHO BEIYUCIUTH, YTOOBI HATH HEU3BECTHBIC X,
z merogoMm Kpamepa: 1) , , ;2), ,:;3), , .

7. PellienueM cucteMbl TMHEHHBIX ypaBHEHUMN siBisieTcst Bektop: 1) ,2) , 3) .

8. PemmenneM cucteMbl JIMHEWHBIX YpaBHEHHUH sBIsieTcs BekTop: 1) ,2) , 3) .

9. PelienueM cucteMbl TMHEHHBIX ypaBHEHUN siBisieTcst Bektop: 1) ,2) , 3) .

10. PermenneM cucTeMbl JIMHEWHBIX YPaBHEHUH sBIsIeTcs BekTop: 1) ,2) , 3) .

11. PemienrieM cuCTeMbl TUHEHHBIX YpaBHEHUN siBisieTcs BekTop: 1) ,2) ,3) .

12. PemieHueM CUCTEMBI JIMHEWHBIX YPABHEHUHN SIBISIETCS BEKTOP:

1),2).,3).

13. PermienneM crucTeMbl JIMHEWHBIX YPaBHEHUH sBIsieTcs BekTop: 1) ,2) , 3) .
14. 3nauenue BeIpaxkeHust , rae , , pasHo: 1) ,2) ,3) .

15. 3nauenue BeIpakeHust , rae , , paBHo: 1) ,2) ,3) .

16. 3nauenue BeIpakeHust , rae , , paBHo: 1) ,2) ,3) .

17. 3nauenue BeIpaXeHust ,Tae , , paBHo: 1) ,2) ,3) .

18. Cpenu npeyioKeHHBIX BApUAHTOB HalIUTE MAaTPUILLy , €CIIH .
1),2),3).

19. Cpenu npeyiokeHHBIX BApUAHTOB HalIUTE MAaTPUILLy , €CIH .
1),2),3).

20. Cpenu npeUI0KEHHBIX BApUAHTOB HAWIUTE MATPULLY , €CIIU .
1),2),3).

21. Ilpu Kakux 3Ha4E€HUAX oOmpeAenuTens paseH 07

1) mw,2),3) u.

22. Ilpu KakuX 3Ha4EHUAX ONpeAenuTenb paseH 07
1) uw,2) u,3) u.
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23. Ilpu Kakux 3HaYE€HUAX oONpeAeauTenb paseH 07
1) uw,2) u,3) u.
24. Onpenenurens MaTpulbl pasel: 1) 2; 2)0; 3) 1.
25. Onpenenurtens MaTpuibpl paseH: 1) 2; 2)-4; 3) 1.
26. Onpenenurens MaTpunbl paseH: 1) 2; 2)-4; 3)2.
Tema 11. Pemenue cucteM JTUHEMHBIX YpaBHEHUH.
1. Haittu ®HP cuctemsi

2. Haittu ®HP cucremsl
3. Hatitu ®HP cucremsl

4. Haittu ®HP cucremsl

Tema 5. [IpeoOpa3zoBaHus MIIOCKOCTH
TurnoBsie 3a1aHNsT TUCBMEHHON CaMOCTOSITEIILHON paOOTHI
Tewma 1. IIpsimas nuHKS HA TIIIOCKOCTH.
1. Haligute ypaBHeHHe npsiIMOH, poxoasiie yepe3 Touky M (1, 2) napamienbHo npsiMoi
2x-3y+5=0.
(1) 2x-3y+4=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
2. Haitnure ypaBHeHUe IpsMoit, mpoxosiieit uepes Touky M (0, 2) mapanienbHO mpsMoi
x-y+5=0.
(?) x-y+3=0; (!) x-y+2=0; (?) x+y+3=0.
3. Halinure ypaBHeHue npsaMoH, npoxoadiei uepe3 Touky M (-1, 2) napaiensHo npsaMoit x+2y-1=0.
(?) x-2y+4=0; (?) x-3y-5=0; (!) x+2y-3=0.
4. HaiinuTe ypaBHEHHE MPSIMOIi, mpoxoasmiei yepes Touky M(1, 3) nepneHaukymnsapHo npsmoii 2x-3y+5=0.
(1) 3x+2y-9=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
5. Haipure ypaBHeHue npsMoi, npoxoasuiei yepes Touky M (0, 2) oproroHajibHO npsMoit
x-y+5=0.
(?) x-y+3=0; (!) x+y-2=0; (?) x+y-3=0.
6. Haiinure ypaBHEHUE TIPSIMOM, TpOXOAAIIeH uepe3 Touky M (-1, 2) mepneHaukyasspHO npssMon x+2y-1=0.
(?) x-y+3=0; (!) 2x-y+4=0; (?) 2x+y=0.
7. Haiinure ypaBHEeHUE TIpsiMOi, mpoxozsiieit uepe3 touku A(0, 1) u B(2, 3).
(M) x-y+1=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
8. HalimuTe ypaBHeHHE TpsiMoid, Tpoxosiiieit uepes Touku A(-1, 1) u B(0, 3).
(?) 2x-2y+4=0; (?) x-3y-5=0; (!) 2x-y+3=0.
9. Haiinure ypaBHEHUE TIPSIMOM, TpoxoAsIIei uepes Touky M(5, 0) mapamienbHo BekTopy a{2, 3}.
(?) x-5=0; (!) 3x-2y-15=0; (?) 2x-y+5=0.
10. HalimuTe ypaBHEHHE MPSIMOM, Tpoxoasiei yepe3 Touky M(-1, 2), ecau Bekrop a{-1, 3} —
HaIIPaBJISIOIUN BEKTOP 3TON IPSIMOM.
(1) 3x+y+1=0; (?) 2x-3y-5=0; (?) x+3y-5=0.
11. Haiinute ypaBHEHHE TIPSIMOM, TIPOXOSINEH Yepe3 Hauaao KOOPIAWHAT MapayijieibHO BeKTopy af{-1, 1}.
(?) x-y+2=0; (!) x+y=0; (?) x+y-2=0.
12. Haiinure ypaBHEHUE MPSAMOI, Tpoxosiieit uepe3 Touky M(0, -1) nepneraukynsipao Bekropy b{-1, 1}.
(?) x-2y+4=0; (?) x+y-1=0; (!) x-y-1=0.
13. Haiinute ypaBHEHHUE MPSMOI, TPOXOAIICH yepe3 Touky M(2, -1) nmepneHaukyaspHo BekTtopy b{3, 1}.
(?) 3x+y+1=0; (?) 2x-3y-5=0; (!) 3x+y-5=0.
14. Haiinure ypaBHeHUE NPSMOH, MPOXosieii uepe3 Touky M(2, -3) oproroHansHo BekTopy b{2, -1}.



(7)) x+y+1=0; (1) 2x-y-7=0; (?) 2x+y-1=0.

15. Halimute ypaBHeHHE NPIMOi, Tipoxosiei yepes Touky M(7, 0), ecniu Bektop b{-1, 0} — HopmanbHbIH
BEKTOP ATOM MPSMOM.

(?) y+5=0; (1) x-7=0; (?) 2x-y+5=0.

[IpuMepsl BOIIPOCOB JIJIsL yCTHOTO OIIpoca:

Tema 2. basuc, KoopauHaThl BEKTOpa B JaHHOM Oaswuce.

1. Bekrop - 31O

(?) HarpaBIEHHBIH Ty,

(!) HampaBIEHHBIN OTPE30K,

(?) oTpe30K, UMEIOIINIA HAaYaJI0 U KOHEII.

2. KonnuHeapHble BEKTOPBI — 3TO BEKTOPBHI,

(?) nexarmuie Ha OTHOW WM MApaIICIbHBIX TUIOCKOCTSX,

(!) nexxaie Ha OTHOM WJIM MapaJUIeNIbHBIX MPSIMBIX,

(?) nexarmue Ha OTHOU TIPSIMOM.

3. KoMImanapHble BEKTOPBI - 3TO BEKTOPBI,

(1) nexxamue Ha OTHOM WIIH MapaJuIeIbHBIX TUIOCKOCTSX,

(?) nexaniyrie Ha OHOW WJIU MapAJJICIbHBIX MPSIMBIX,

(?) nexarniye Ha OTHOU TIPSIMOM.

4. PaBHBIE BEKTOPHI - 3TO BEKTOPHI,

(!) conanpaBiieHHbBIE ¥ paBHBIC T10 JJIMHE,

(?) AJIMHBI KOTOPBIX PaBHBI,

(?) nexarmuie Ha OTHOU TIPSIMOM M paBHBIC TI0 JIJTUHE.

5. Opt -310

(?) emMHUYHBIN OTPE30K,

(?) BEeKTOp HYJIEBOU AJIMHBI,

(!) enMHUYHBINA BEKTOP.

6. KoopanHatsl BekTopa B JaHHOM 0a3uce - 3T0

(?) koahHUIHEHTH! B TUHEHHON KOMOWHAIIUN JTUHEHHO 3aBUCHUMBIX BEKTOPOB,

(?) ko3 PuHEHTH B TMHEHHON KOMOMHALIMY KOMITJIAHAPHBIX BEKTOPOB ,

(1) ko3 duULIMEeHTHI B TMHEHHOW KOMOMHAITUN Oa3UCHBIX BEKTOPOB.

7. bazuc - 310

(?) MmakcumanbHas JUHEHHO 3aBUCHMAsl YIIOPSIIOUEHHAs! CUCTEMa BEKTOPOB,

(?) MakcumanbHasi IMHEHHO He3aBUCUMAsl CICTEMa BEKTOPOB,

(!) MmakcuMalnbpHas TMHEHHO HE3aBUCUMAs YIIOPSIOUYE€HHAs! CUCTEMa BEKTOPOB.

8. JIuneiinass KOMOWHAIMS HA3bIBACTCS TPUBUAIBHOM, €CIIN

(?) Bce k0D PUITMEHTHI TPU BEKTOpPaX HE PaBHBI HYIIO,

(?) cpenu K03 PUIMEHTOB IPU BEKTOPAX €CTh HEHYJIECBBIEC,

(1) Bce koahHUIMEHTHI TPU BEKTOPAaX PaBHBI HYIIIO.

9. JIuneiiHass KOMOMHAIMSI HA3bIBACTCS HETPUBUAIBLHOU, €CITU

(?) Bce k0a(hPUIMEHTHI TPU BEKTOpPaX HE PaBHBI HYIIIO,

(1) cpenu ko3P PHUIMEHTOB MPU BEKTOPaX €CTh HEHYJICBBIE,

(?) Bce koa(hpUITMEHTHI TPU BEKTOpaX paBHbI HYIIO.

10. Cuctema BEKTOPOB Ha3bIBACTCS JINHEMHO HE3aBUCUMOM, €CITU

(!) TonbKO TpUBHATBHAS JIMHEHHAS KOMOMHALIMS STUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(?) cymiecTByeT HETpUBHAbHAS JIMHEHHAS KOMOMHAIIMS JAHHBIX BEKTOPOB, PaBHAsI HYJIEBOMY BEKTOPY
(?) TpuBHaNIbHAS JTMHEWHAss KOMOMHAIMS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY

11. Cucrtema BEKTOPOB Ha3bIBAECTCS JTMHENHO 3aBUCUMOI, €CIIn

(?) TOABKO TpUBHANIbHAS JTMHEWHAs KOMOMHAIMS 3TUX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
(!) cymecTByeT HeTpUBUATbHAS TMHEHHAS KOMOMHAIIMS JAHHBIX BEKTOPOB, PaBHAsI HYJIEBOMY BEKTOPY
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(?) TpuBHMANIbHAS THHEWHAS KOMOWHAIUS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
12. B ciydae, korjaa BEKTOPHI 3a/JaHbl CBOMMH KOOPAMHATAMU B IIPOCTPAHCTBE, OHU CKJIAAbIBAIOTCS
(!) moxoopAMHATHO
(?) mosnemMeHTHO
(?) B mpocTpaHCTBE UX HEIB3sI CIIOXKUTH, TAK KaK MPaBHUIIA CIIOKEHUSI BEKTOPOB JIaHBI TOJHKO HA TUIOCKOCTH.
13. IlogmpocTpaHCTBOM TAHHOTO MPOCTPAHCTBA HA3BIBACTCS
(?) MHOXXECTBO, KOTOPOE SIBJISIETCSI TOJIMHOKECTBOM JIAHHOTO

(!) ToAMHOXXECTBO, 3aMKHYTO€ OTHOCUTENIBHO JIMHEHHBIX OIEpalyii, OnpeaeeHHbIX B CAMOM
MIPOCTPAHCTBE

(?) HEKOTOpOE MHOXKECTBO, 3aMKHYTOE OTHOCUTENILHO JIMHEHHBIX ONEpalnii, ONpeIeICHHBIX B CAMOM
MIPOCTPAHCTBE

14. Hatitu koopauHatsl Bekropa a=(1, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M L 0); (D) (-1,172); (D) (-1/2,1/2)

15. Hatitu koopauHats! Bekropa a=(0, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M -1,172) (NH©O,-1) (?)(-1/2,1/2)

16. Haiitu koopauHathel Bektopa a=(2, -1/2) B 6azuce u=(-1, 0), v=(0, 2)

(M) (-2,-172) (D) (-2,-1/4) () (-1/2,2)

17. Halimute cymmy BekTopoB a=(2, -1/2, 1) B 6azuce u=(-1, -1/2, 0), v=(0, 2, 1)

Ma,1,2) ME2,-1,2) (MH(1,-1/2,2)

18. Halimute cymmy BektopoB a=(0, -1/2, 1/4) B 6asuce u=(-1, -1/2, 1/4), v=(0, 2, 1/2)

MOELLY (MD-2,-1,2) (D) (,-1/2,3/4)

Tema 10. Onpenenurenu u X cBocTBa. Pemenne cucteM TUHEHHBIX YpaBHEHUN Pa3IUIHBIMH CIIOCOOAMHU.
1. Nana cuctema Kakue U3 crneayronmx onpeaenuTeNeld Hy>KHO BBIYUCINTh, YTOOBI HAWTH HEM3BECTHBIC V,
z metogoMm Kpamepa: 1) , , ;2),:3),,, .

2. ana cucrema Kakue U3 creayrommx onpeaeauTeNeid Hy>KHO BBIYUCIUTh, YTOOBI HAWTH HEM3BECTHBIC X,
z metogoMm Kpamepa : 1) , , ;2), ,:;3),, , .

3. lana cuctema Kakwue 13 cnenyronux onpeaeauTeNeil Hy)KHO BEIYUCIUTH, YTOOBI HATH HEU3BECTHBIC X,
z merogoMm Kpamepa: 1) , , ;2),,:;3), , .

4. lana cucrema Kakue U3 creayrommx onpeaenuTeNel Hy>KHO BBIYUCIUTh, YTOOBI HAUTH HEM3BECTHBIC X,
y metogom Kpamepa: 1) , , ;2),,;3), , .

5. Jlana cuctema Kakwue u3 cieayrommx onpeaeauTenei Hy*KHO BEIYUCIUTh, YTOOBI HAIITH HEM3BECTHEIE Y,
z merogoMm Kpamepa: 1) , , ;2),,:;3), , .

6. Jlana cuctema Kakwe 13 cienyronux onpeaenuTeNeil Hy)KHO BEIYUCIUTH, YTOOBI HATH HEU3BECTHBIC X,
z meronoMm Kpamepa: 1) , , ;2),,:;3), , .

7. PellieHueM cucTeMbl TMHEHHBIX ypaBHEHUN siBisieTcst Bektop: 1) ,2) , 3) .

8. PemmenneM cucteMbl JIMHEHHBIX YpaBHEHHUH sBIsieTcs BekTop: 1) ,2) , 3) .

9. PelienueM cucteMbl TMHEHHBIX ypaBHEHUN siBisieTcst Bektop: 1) ,2) , 3) .

10. PermenneM cucTeMbl JIMHEWHBIX YPaBHEHUH sBIsieTcs BekTop: 1) ,2) , 3) .

11. PemienrieM cuCTeMbl TUHEHHBIX YpaBHEHUN siBisieTcs BekTop: 1) ,2) ,3) .

12. PemieHueM CUCTEMBI JIMHEWHBIX YPABHEHUH SIBISIETCS BEKTOP:

1),2).,3).

13. PermienneM cucTeMbl JIMHEWHBIX YPaBHEHUH sBIsieTcs BekTop: 1) ,2) , 3) .

14. 3nauenue BeIpaxkeHust , rae , , pasHo: 1) ,2) ,3) .
15. 3nauenue BeIpakeHust , Tae , , paBHo: 1) ,2) ,3) .
16. 3nauenue BeIpakeHust , rae , , paBHo: 1) ,2) ,3) .
17. 3nauenue BeIpaXkeHus ,Tae , , paBHo: 1) ,2) ,3) .

18. Cpenu npeiokeHHBIX BApUAHTOB HalIUTE MAaTPUILLy , €CIIH .

.,2),3).
19. Cpenu npeyiokeHHBIX BApUAHTOB HalIUTE MAaTPUILLy , €CIH .

1),2),3).



20. Cpenu npeUI0KEHHBIX BApUAHTOB HAMIUTE MATPUILY , €CIIU .
1),2),3).

21. Ilpu kakux 3Ha4E€HUAX oONpeAeauTens paseH 07

1) mw,2),3) u.

22. Ilpu KakuX 3Ha4E€HUAX oONpeAeauTenb paseH 07

1) uw,2) u,3) u.

23. Ilpu KakuX 3Ha4E€HUAX oONpeAenuTenb paseH 07

1) uw,2) u,3) u.

24. Onpenenurens MaTpulbl pasel: 1) 2; 2)0; 3) 1.
25. Onpenenurens MaTpuibl paseH: 1) 2; 2)-4; 3) 1.
26. Onpenenurens MaTpunbl paseH: 1) 2; 2)-4; 3)2.
Tema 11. Pemenue cucteM JTUHEMHBIX YpaBHEHUH.

1. Haiitu ®HP cucremsl

2. Haittu ®HP cucremsl
3. Hatitu ®HP cucremsl

4. Haittu ®HP cucremsl

Tema 8. [IpeoOpazoBanue MPOCTPAHCTBA.
TurnoBsie 3a1aHNsT TUCBMEHHON CaMOCTOSITEIILHON paOOTHI
Tema 1. IIpsimas nuHKS HA TIJIOCKOCTH.
1. Haligute ypaBHeHHe npsiIMOH, poxoasiiel yepe3 Touky M (1, 2) napamienbHo npsiMoin
2x-3y+5=0.
(1) 2x-3y+4=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
2. Haitnure ypaBHeHue IpsMoit, mpoxosiieit uepes Touky M (0, 2) mapanienbHo mpsMoi
x-y+5=0.
(?) x-y+3=0; (!) x-y+2=0; (?) x+y+3=0.
3. Halinute ypaBHeHue npsAMoH, npoxoadiei uepe3 Touky M (-1, 2) napainensHo npsaMoit x+2y-1=0.
(?) x-2y+4=0; (?) x-3y-5=0; (!) x+2y-3=0.
4. Haiinute ypaBHEHHE MPSIMOIi, mpoxoasmiei yepes Touky M(1, 3) nepneHaukymnsapHo npsmoit 2x-3y+5=0.
(1) 3x+2y-9=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
5. Haigure ypaBHeHue npsMoi, npoxoasuiei yepe3 Touky M (0, 2) oproroHasibHO npsMoit
x-y+5=0.
(?) x-y+3=0; (!) x+y-2=0; (?) x+y-3=0.
6. Haiinure ypaBHEHUE TIPSIMOM, MPOXOAAIICH uepe3 Touky M (-1, 2) mepneHauKkyasspHo npssMon x+2y-1=0.
(?) x-y+3=0; (!) 2x-y+4=0; (?) 2x+y=0.
7. Haiinure ypaBHEeHUE TIpsIMOi, mpoxozsiieit uepe3 touku A(0, 1) u B(2, 3).
(M) x-y+1=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
8. HalimuTe ypaBHeHHE TpsiMoid, Tpoxosiiieit uepe3 Touku A(-1, 1) u B(0, 3).
(?) 2x-2y+4=0; (?) x-3y-5=0; (!) 2x-y+3=0.
9. Haiinure ypaBHEHUE TIPSIMOM, TpoxoAsIIei uepes Touky M(5, 0) mapamienbHo BekTopy a{2, 3}.
(?) x-5=0; (!) 3x-2y-15=0; (?) 2x-y+5=0.
10. HalimuTe ypaBHEHHE MPSIMOM, Tpoxosiei yepe3 Touky M(-1, 2), ecau Bekrop a{-1, 3} —
HaIIPaBJISIOIUN BEKTOP 3TON NPSIMOM.
(1) 3x+y+1=0; (?) 2x-3y-5=0; (?) x+3y-5=0.
11. HaiinuTe ypaBHEHHE IPSAMOM, IPOXOAAIICH depe3 Hayauo KOOPAHHAT NMapajuleIbHO BeKTopy a{-1, 1}.



(?) x-y+2=0; (!) x+y=0; (?) x+y-2=0.

12. HalimuTe ypaBHEHHE TPSIMOi, Tpoxosiiei uepes Touky M(0, -1) nepnenaukynspHo Bektopy b{-1, 1}.
(?) x-2y+4=0; (?) x+y-1=0; (!) x-y-1=0.

13. HalimuTe ypaBHEHHE TPSIMOM, TPOXOSIICH uepe3 Touky M(2, -1) nmepnenaukyasipHo BekTopy b{3, 1}.
(7) 3x+y+1=0; (?) 2x-3y-5=0; (!) 3x+y-5=0.

14. HalimuTe ypaBHEHHE MPSIMOM, TPOXOASIIEH yepe3 Touky M(2, -3) opToroHaibHO BeKTOpY b{2, -1}.
(7) x+y+1=0; (1) 2x-y-7=0; (?) 2x+y-1=0.

15. HalimuTe ypaBHeHHE NPSMOi, Tipoxosiei yepes Touky M(7, 0), ecniu Bektop b{-1, 0} — HopmanbHbIH
BEKTOP ATOH MPSMOM.

(?) y+5=0; (1) x-7=0; (?) 2x-y+5=0.

[IpuMmepsl BOIIPOCOB JJIs1 yCTHOTO OIIpoca:

Tema 2. ba3zuc, KoopiMHATHI BEKTOpa B TAaHHOM Oa3uce.

1. Bekrop - 31O

(?) HarpaBIEHHBIH Ty,

(!) HampaBIEHHBIN OTPE30K,

(?) oTpe30K, UMEIOIINIA HAaYaJI0 ¥ KOHEII.

2. KonnnHeapHble BEKTOPBI — 3TO BEKTOPBHI,

(?) nexarmyie Ha OTHOW WJIH MApaIICIBHBIX TUIOCKOCTSX,

(!) nexxaie Ha OTHOM WJIM MapaJUIeNIbHBIX MPSIMBIX,

(?) nexarnivie Ha OTHOU TIPSIMOM.

3. KoMImanapHble BEKTOPBI - 3TO BEKTOPBI,

(1) nexxamue Ha OTHOM WM MapajuIeIbHBIX TUIOCKOCTSX,

(?) nexarniyie Ha OHOW WJIM MapAJIJICIbHBIX MPSIMBIX,

(?) nexarnivie Ha OTHOU TIPSIMOM.

4. PaBHBIE BEKTOPHI - 3TO BEKTOPHI,

(!) conanpaBiieHHbBIE ¥ paBHBIC 110 JJIMHE,

(?) AJIMHBI KOTOPBIX PaBHBI,

(?) nexarmuie Ha OTHOW TIPSIMOM M paBHBIC TI0 JIJTHHE.

5. Opt -310

(?) emMHUYHBIN OTPE30K,

(?) BEeKTOp HYJIEBOU AJIMHBI,

(!) eqMHUYHBINA BEKTOP.

6. KoopanHatsl BekTopa B JaHHOM 0a3uce - 3T0

(?) koahHUIHEHTH! B TUHEHHON KOMOWHAIIUN JTUHEHHO 3aBUCHUMBIX BEKTOPOB,
(?) ko3 PuHEeHTH B TMHEHHON KOMOMHALIMY KOMITJIAHAPHBIX BEKTOPOB ,

(1) ko3 buULIMEeHTHI B TMHEHHOW KOMOMHAITUN Oa3UCHBIX BEKTOPOB.

7. bazuc - 310

(?) MmakcumanbHas JUHEHHO 3aBUCHMAsl YIIOPSIIOUEHHAs! CUCTEMa BEKTOPOB,
(?) MakcumanbHasi IMHEHHO He3aBUCUMAsl CICTEMa BEKTOPOB,

(!) MmakcuMalnpHas TMHEHHO HE3aBUCUMAs YIIOPSIOUYEHHAs! CUCTEMa BEKTOPOB.
8. JIuneiinasi KOMOWHAIMS HA3bIBAETCS TPUBUAIIBHOM, €CIIN

(?) Bce k0D PUITMEHTHI TPU BEKTOpaX HE PaBHBI HYIIO,

(?) cpenu K03 PUIMEHTOB IPU BEKTOPAX €CTh HEHYJIECBBIC,

(1) Bce koahHUIMEHTHI TPU BEKTOPAaX PaBHBI HYIIIO.

9. JIuneiiHass KOMOMHAIHSI HA3bIBAETCS HETPUBUAIBLHOMU, €CITH

(?) Bce k0a(hPUIMEHTHI TPU BEKTOpPaX HE PaBHBI HYIIIO,

(1) cpenu ko3P PHUIMEHTOB MPU BEKTOPAX €CTh HEHYJICBBIE,

(?) Bce k0D PpUITMEHTHI TPU BEKTOpaX PaBHbI HYITIO.

10. Cuctema BEKTOPOB HA3bIBACTCS JINHEMHO HE3aBUCUMOM, €CITU
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(!) TONBKO TpUBHANBHAS JIMHEHHAS KOMOMHAIIHSI STUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(?) cyiecTByeT HeTpUBHAIbHAS JIMHEHHAs KOMOMHALIUSA JaHHBIX BEKTOPOB, paBHAs HYJIEBOMY BEKTOPY
(?) TpuBHMANIbHAS THHEWHAS KOMOWHAINS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
11. CucTeMa BEKTOPOB HA3bIBACTCS JIMHEHHO 3aBUCUMOM, €CITN
(?) TOMBKO TpUBHMANIbHAS THHEWHAS KOMOWHAITUS 3TUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(!) cymecTByeT HeTpUBUAIbHAS TMHEITHAsI KOMOWHALMS JAHHBIX BEKTOPOB, paBHAs HYJIEBOMY BEKTOPY
(?) TpuBHMANIbHAS THHEWHAST KOMOWHAIMS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
12. B ciydae, korjaa BEKTOPBI 3a/JaHbl CBOMMH KOOPAMHATAMU B IIPOCTPAHCTBE, OHU CKJIAAbIBAIOTCS
(!) moxoopAMHATHO
(?) mosnemMeHTHO
(?) B mpOoCTpaHCTBE UX HEJb3s5 CIOKUTh, TAK KAK IIPaBUia CIOKEHUSI BEKTOPOB JaHbI TOJIBKO HA TIOCKOCTH.
13. IlogmpocTpaHCTBOM TAHHOTO MPOCTPAHCTBA HA3BIBACTCS
(?) MHOXXECTBO, KOTOPOE SIBJISIETCSI TOJIMHOKECTBOM JIAHHOTO

(!) ToAMHOXXECTBO, 3aMKHYTO€ OTHOCUTENILHO JINHEHHBIX OIEpalyii, OnpeaeIeHHbIX B CAMOM
MIPOCTPAHCTBE

(?) HEKOTOpOE MHOXKECTBO, 3aMKHYTOE OTHOCUTENILHO JIMHEHHBIX ONEpalnii, ONpeIeICHHBIX B CAMOM
MIPOCTPAHCTBE

14. Hatitu koopauHatsel Bekropa a=(1, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M L 0); (D) (-1,172); (D) (-1/2,1/2)

15. Hatitu koopaunHats! Bekropa a=(0, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M -1,172) (NHO,-1) () (-1/2,1/2)

16. Halitu koopauHathl Bektopa a=(2, -1/2) B 6azuce u=(-1, 0), v=(0, 2)

(M) (-2,-172) (D) (-2,-1/4) () (-1/2,2)

17. Halimute cymmy BekTopoB a=(2, -1/2, 1) B 6azuce u=(-1, -1/2, 0), v=(0, 2, 1)

Ma,1,2) M2,-1,2) (MH(1,-1/2,2)

18. Halimute cymmy BektopoB a=(0, -1/2, 1/4) B 6asuce u=(-1, -1/2, 1/4), v=(0, 2, 1/2)

MOELLY (D2,-1,2) (D) (,-1/2,3/4)

Tema 10. Onpenenurenu u ux cBoMcTBa. Pemenne cucteM TUHEHHBIX YPaBHEHUN Pa3IuIHBIMH CIIOCOOAMHU.
1. Nana cuctema Kakue U3 crneayronmx onpeaenuTeNeld Hy>KHO BBIYUCINTh, YTOOBI HAWTH HEM3BECTHBIC V,
z metogoMm Kpamepa: 1) , , ;2),:3),,, .

2. Nana cucrema Kakue U3 creayrommx onpeaenuTeNeld Hy>KHO BBIYUCINUTh, YTOOBI HAWTH HEM3BECTHBIC X,
z merogoMm Kpamepa : 1) , , ;2), ,:;3), ., , .

3. lana cuctema Kakwue 13 cnenyronux onpeaeauTeNeil Hy)KHO BEIYUCIUTh, YTOOBI HATH HEU3BECTHBIC X,
z meronoMm Kpamepa: 1) , , ;2),,:;3), , .

4. lana cucrema Kakue U3 creayrommx onpeaenuTeNei Hy>KHO BBIYUCINUTh, YTOOBI HAUTH HEM3BECTHBIC X,
y metogom Kpamepa : 1) , , ;2),,;3), , .

5. Jlana cuctema Kakwue u3 cieayrommx onpeaeauTenei Hy*KHO BEIYUCIUTh, YTOOBI HAIITH HEM3BECTHHIE Y,
z merogoMm Kpamepa: 1) , , ;2),,:;3), , .

6. Jlana cuctema Kakwe 13 clienyronux onpeaenuTeNeil Hy)KHO BEIYUCIUTH, YTOOBI HATH HEU3BECTHBIC X,
z merogoMm Kpamepa: 1) , , ;2),,:;3), , .

7. PellieHueM cucTeMbl TMHEHHBIX ypaBHEHUMN siBisieTcst Bektop: 1) ,2) , 3) .

8. PemenneM cucteMbl JIMHEWHBIX YpaBHEHHUH sBIsieTcs BekTop: 1) ,2) , 3) .

9. PelienueM cucteMbl TMHEHHBIX ypaBHEHUN siBisieTcst Bektop: 1) ,2) , 3) .

10. PermenneM cucTeMbl JIMHEWHBIX YPaBHEHUH sBIsieTcs BekTop: 1) ,2) , 3) .

11. PemienrieM cuCTeMbl TUHEHHBIX YpaBHEHUN siBisieTcs BekTop: 1) ,2) ,3) .

12. PemieHueM CUCTEMBI JIMHEWHBIX YPABHEHUH SIBISIETCS BEKTOP:

1),2).,3).

13. PermienneM cucTeMbl JIMHEWHBIX YPaBHEHUH sBIsIieTcs BekTop: 1) ,2) , 3) .

14. 3nauenue BeIpaxkeHust , rae , , pasHo: 1) ,2) ,3) .

15. 3nauenue BeIpakeHust , rae , , paBHo: 1) ,2) ,3) .



16. 3nauenue BbIpaxkeHus , rae , , paBHo: 1) ,2) ,3) .

17. 3naueHue BelpaxkeHus ,rue , , pasHo: 1) ,2) ,3) .

18. Cpenu npeioKeHHBIX BApUAHTOB HalIUTE MAaTPUILy , €CIH .
1),2).,3).

19. Cpenu npeiokeHHBIX BApUAHTOB HalIUTE MAaTPUILLy , €CIH .
1),2).,3).

20. Cpenu npeUI0KEHHBIX BApUAHTOB HAWIUTE MATPULLY , €CIIU .
1),2).,3).

21. Ilpu kakuX 3Ha4E€HUAX oONpeAeauTenb paseH 07

1) u,2),3) u.

22. Ilpu KakuX 3Ha4E€HUAX oONpeAeauTenb paseH 07

1) u,2) u,3) u.

23. Ilpu KakuX 3Ha4E€HUAX ONpeAeauTenb paseH 07

1) u,2) u,3) u.

24. Onpenenurens MaTpuubl pasel: 1) 2; 2)0; 3) 1.
25. Onpenenurens MaTpullbl paBeH: 1) 2; 2)-4; 3) 1.
26. Onpenenurens MaTpunbl paseH: 1) 2; 2)-4; 3)2.
Tema 11. Pemenue cuctem NTMHENHBIX YpaBHEHU.

1. Haiitu ®HP cucremsl

2. Haittu ®HP cucremsl
3. Hatitu ®HP cucremsl

4. Haittu ®HP cucremsl

Tema 9. [ToBepXHOCTH BTOPOTO MOPSIAKA.
TumoBkle 3a1aHNUS MTMCbMEHHOW CaMOCTOSATENHHON PabOTHI
Tema 1. [TpsimMast TMHUS HA IOCKOCTH.
1. Haligute ypaBHeHHe npsIMOH, poxoasiei yepes Touky M (1, 2) napauiensHo npsmMoi
2x-3y+5=0.
(1) 2x-3y+4=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
2. Haitnure ypaBHeHHe IpsSMOH, mpoxosiiei yepe3 Touky M (0, 2) mapanienpbHo IpsSsMoi
x-y+5=0.
(?) x-y+3=0; (!) x-y+2=0; (?) x+y+3=0.
3. Haligute ypaBHeHue npsAMoH, npoxoadiei yepe3 Touky M (-1, 2) napainensHo npsaMoit x+2y-1=0.
(?) x-2y+4=0; (?) x-3y-5=0; (!) x+2y-3=0.
4. Haiinute ypaBHEHHE MPSIMOIi, mpoxoasmiei yepes Touky M(1, 3) nepneHauKymnsapHo npsmoii 2x-3y+5=0.
(1) 3x+2y-9=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
5. Haiinure ypaBHeHue npsimoii, npoxozsuieit uepes Touky M (0, 2) opToroHanbHO OpsiMOid
x-y+5=0.
(?) x-y+3=0; (!) x+y-2=0; (?) x+y-3=0.
6. Haiinure ypaBHEHUE TIPSIMOM, TpOXOAsIIeH uepe3 Touky M (-1, 2) mepnenaukyaspHo npsmMon x+2y-1=0.
(?) x-y+3=0; (!) 2x-y+4=0; (?) 2x+y=0.
7. Haiinure ypaBHeHUE TIpsiMOi, mpoxozsiieit uepe3 touku A(0, 1) u B(2, 3).
(M) x-y+1=0; (?) 2x-3y-5=0; (?) 2x+3y+3=0.
8. HalimuTe ypaBHeHHE TpsiMoid, Tpoxosiiieit uepe3 Touku A(-1, 1) u B(0, 3).
(?) 2x-2y+4=0; (?) x-3y-5=0; (!) 2x-y+3=0.
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9. Haiinute ypaBHeHHE TpsSMOiA, ipoxosiiel yepe3 Touky M(5, 0) mapamiensHO BeKTopy a{2, 3}.
(?) x-5=0; (!) 3x-2y-15=0; (?) 2x-y+5=0.
10. Haiiaure ypaBHeHuUe npsiMOH, npoxostmeit uepes Touky M(-1, 2), ecnu Bekrop a{-1, 3} —
HATPABISIONIUI BEKTOP 3TOU MPSMOIA.
() 3x+y+1=0; (?) 2x-3y-5=0; (?) x+3y-5=0.
11. Haitnute ypaBHEHHE MPSMOM, TIPOXOIAIIEH Yepe3 Hauajao KOOpJAUHAT MmapaiyieibHO BeKTopy a{-1, 1}.
(?) x-y+2=0; (!) x+y=0; (?) x+y-2=0.
12. HalimuTe ypaBHEHHE TPSIMOM, TTpoxoasiiei uepes Touky M(0, -1) nepnenaukynspHo Bekrtopy b{-1, 1}.
(?) x-2y+4=0; (?) x+y-1=0; (!) x-y-1=0.
13. HalimuTe ypaBHEHHE TPSIMOM, TPOXOSIICH uepe3 Touky M(2, -1) nmepnenaukyasipHo BekTopy b{3, 1}.
(?) 3x+y+1=0; (?) 2x-3y-5=0; (!) 3x+y-5=0.
14. HalimuTe ypaBHEHHE MPSIMOM, TPOXOASIIEH yepe3 Touky M(2, -3) opToroHaibHO BeKTOpY b{2, -1}.
(?) x+y+1=0; (1) 2x-y-7=0; (?) 2x+y-1=0.
15. Halimute ypaBHeHHE NPSIMOM, TTpoxosiei yepes Touky M(7, 0), ecniu Bektop b{-1, 0} — HopmanbHbIH
BEKTOp ATOM MPAMOIA.
(?) y+5=0; (1) x-7=0; (?) 2x-y+5=0.
[Ipumepsl BOIIPOCOB 11711 YCTHOTO OITpoOcCa:
Tema 2. ba3zuc, KoopIMHATHI BEKTOpA B TAaHHOM Oa3uce.
1. Bekrop - 31O
(?) HampaBIEHHBIN Ty,
(!) HampaBIEHHBIN OTPE30K,
(?) oTpe30k, UMEIOIINIA HaYaJI0 ¥ KOHEII.
2. KonnnHeapHble BEKTOPBI — 3TO BEKTOPBHI,
(?) nexarniyie Ha OTHOW WJIM MApAJIJICIBHBIX TUIOCKOCTSX,
(!) nexxaire Ha OTHOM WJIM MapaJUIeNIbHBIX MPSIMBbIX,
(?) nexaruie Ha OHOU TIPSIMOMA.
3. KoMImanapHble BEKTOPBI - 3TO BEKTOPBI,
(1) nexxamue Ha OTHOM WM MapajuIeIbHBIX TUIOCKOCTSX,
(?) nexarnirie Ha OHOW WJIU MapAJJICIbHBIX IPSIMBIX,
(?) nexarniyie Ha OHOU TIPSIMOMA.
4. PaBHBIE BEKTOPHI - 3TO BEKTOPHI,
(!) conanpaBiieHHbBIE ¥ paBHBIC 110 JJIMHE,
(?) AIMHBI KOTOPBIX PaBHBI,
(?) nexaruie Ha OTHOU TIPSIMOM M paBHBIC 110 JIJTUHE.
5. Opt -310
(?) emMHUYHBIN OTPE30K,
(?) BEeKTOp HYJIEBOH JJIMHBI,
(!) enMHUYHBINA BEKTOP.
6. KoopanHatsl BekTopa B TJaHHOM 0a3uce - 3T0
(?) xoaduHEHTH! B TUHEHHON KOMOWHAIIUN JTUHEHHO 3aBUCHUMBIX BEKTOPOB,
(?) ko3P PuHEHTH! B TMHEHHON KOMOMHALIMY KOMITJIAHAPHBIX BEKTOPOB ,
(!) ko3 duULIHEeHTHI B TMHEHHOW KOMOMHAIIMN Oa3UCHBIX BEKTOPOB.
7. bazuc - 310
(?) MmakcumanbHas JUHEHHO 3aBUCHMAsl YIIOPSII0UEHHAs! CUCTEMa BEKTOPOB,
(?) MakcumanbHas IMHEHHO He3aBUCUMAs CCTEMa BEKTOPOB,
(!) MmakcuMalnbHas TMHEWHO HE3aBUCUMAs YIIOPSIOUYE€HHAs! CUCTEMa BEKTOPOB.
8. JIuneiinas KOMOWHAIMS HA3bIBACTCS TPUBUAIBHOM, €CIIU
(?) Bce k0D PUITMEHTHI TPU BEKTOpPaX HE PaBHBI HYIIO,
(?) cpenu K03 PUIMEHTOB IPU BEKTOPAX €CTh HEHYJIECBBIE,
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(1) Bce k03¢ (HUIIMEHTHI TPU BEKTOPAX PaBHBI HYIIIO.
9. Jlunelinas KOMOWHAIIMS HA3BIBACTCS HETPUBUAIBHOM, €CITH
(?) Bce k03 puLIMeHTHI TPH BEKTOpaxX HE paBHBI HYJIIO,
(1) cpenu k03hHUIIMEHTOB MPU BEKTOPaX €CTh HEHYJICBBIC,
(?) Bce k03¢ pULIMEHTHI TPH BEKTOpPaX PaBHBI HYIIO.
10. Cuctema BEKTOPOB HA3bIBACTCS JIMHEWHO HE3aBUCUMOM, €CIIN
(!) TONBKO TpUBHANBHAS JIMHEHHAS KOMOMHAIIHSI STUX BEKTOPOB PaBHA HYJIEBOMY BEKTOPY
(?) cyiecTByeT HeTpUBUAJIbHAS JIMHEHHAs KOMOMHALIUA JaHHBIX BEKTOPOB, paBHAs HYJIEBOMY BEKTOPY
(?) TpuBHMANIbHAS THHEWHASE KOMOWHAIMS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
11. CucteMa BEKTOPOB HA3bIBACTCS JIMHEHHO 3aBUCUMOM, €CITN
(?) TOMBKO TpUBHANIbHAS THHEWHAS KOMOWHAIINS 3TUX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
(!) cymecTByeT HeTpUBUAIbHAS TUHEITHAsI KOMOUHALIMS JAHHBIX BEKTOPOB, paBHAs HYJIEBOMY BEKTOPY
(?) TpuBHMANIbHAS THHEWHASE KOMOWHAIMS TaHHBIX BEKTOPOB paBHA HYJIEBOMY BEKTOPY
12. B ciydae, korjga BEKTOPHI 3a/JaHbl CBOMMH KOOPAMHATAMU B IPOCTPAHCTBE, OHU CKJIAAbIBAIOTCS
(!) moxoopaAMHATHO
(?) mosnemMeHTHO
(?) B mpocTpaHCTBE UX HEIB3sI CIIOXKUTH, TAK KaK MPaBHUIIA CIIOKEHUSI BEKTOPOB JIaHBI TOJHKO HA TUIOCKOCTH.
13. IlogmpocTpaHCTBOM TAHHOTO MPOCTPAHCTBA HA3bIBACTCS
(?) MHOXXECTBO, KOTOPOE SIBJISIETCSI TOJIMHOXKECTBOM JIAHHOTO

(!) noAMHOXECTBO, 3aMKHYTO€ OTHOCUTENIBHO JIMHEHHBIX OIEepalyii, OnpeaeeHHbIX B CAaMOM
MIPOCTPAHCTBE

(?) HEKOTOpOE MHOXKECTBO, 3aMKHYTO€ OTHOCUTENILHO JIMHEHHBIX ONEpalnii, OTpeIeICHHBIX B CAMOM
MIPOCTPAHCTBE

14. Haiitu koopauHatsel Bekropa a=(1, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M L,0); () (-1,172); (D) (-1/2,1/2)

15. Hatitu koopauHats! Bekropa a=(0, -1) B 6aszuce u=(-1, 1), v=(0, 1)

M -1,172) (NH©O,-1) () (-1/2,1/2)

16. Haiitu koopauHatsl Bektopa a=(2, -1/2) B 6asuce u=(-1, 0), v=(0, 2)

(M (-2,-172) () (-2,-1/4) () (-1/2,2)

17. Halimute cymmy BekTopoB a=(2, -1/2, 1) B 6azuce u=(-1, -1/2, 0), v=(0, 2, 1)

Ma,1,2) MH2,-1,2) (MH(1,-1/2,2)

18. Hatimute cymmy BektopoB a=(0, -1/2, 1/4) B 6asuce u=(-1, -1/2, 1/4), v=(0, 2, 1/2)

MOELLY (D2,-1,2) (D) (,-1/2,3/4)

Tema 10. Onpenenurenu u ux cBocTBa. Pemenne cucteM TUHEHHBIX YPaBHEHUN Pa3IuYHBIMH CIIOCOOaMHU.
1. ana cucrema Kakue U3 crneayonmx onpeaenuTeNeld Hy>KHO BBIYUCINUTh, YTOOBI HAUTH HEM3BECTHBIC V,
z mertogoMm Kpamepa: 1) , , ;2),:3),,, .

2. ana cucrema Kakue U3 cleayrommx onpeaenuTeNIeid Hy>KHO BBIYUCIUTh, YTOOBI HAWTH HEM3BECTHBIC X,
z merogoMm Kpamepa : 1) , , ;2), ,:;3), ., , .

3. lana cuctema Kakwe 13 cienyronux onpeaenuTeNneil Hy)KHO BEIYUCIUTH, YTOOBI HATH HEU3BECTHBIC X,
z meronom Kpamepa: 1) , , ;2),,:;3), , .

4. lana cucrema Kakue U3 crieayrommx onpeaenuTeNeld Hy>KHO BBIYUCINUTh, YTOOBI HAWTH HEHM3BECTHBIC X,
y metogom Kpamepa: 1) , , ;2),,;3), , .

5. Jlana cuctema Kakwue u3 cieayrommx onpeaeauTenei Hy*KHO BEIYUCIUTD, YTOOBI HAITH HEM3BECTHEIE Y,
z meronoMm Kpamepa : 1) , , ;2),,:;3), , .

6. llana cuctema Kakwe 13 cnenyronux onpeaenuTeNeil Hy)KHO BEIYUCIUTH, YTOOBI HATH HEU3BECTHBIC X,
z meronoMm Kpamepa : 1) , , ;2),,:;3), , .

7. PellienueM cucTeMbl TMHEHHBIX ypaBHEHUHN siBisieTcst Bektop: 1) ,2) , 3) .

8. PemenneM cucteMbl JIMHEWHBIX YpaBHEHHUH sBIsieTcs BekTop: 1) ,2) , 3) .

9. PelienueM cucteMbl TMHEHHBIX ypaBHEHUH siBisieTcst Bektop: 1) ,2) , 3) .

10. PermienneM cucTeMbl JIMHEWHBIX YPaBHEHHUH sBIsieTcs BekTop: 1) ,2) , 3) .



11. PemienrieM cucTeMbl TUHEWHBIX YpaBHEHUN siBisieTcs BekTop: 1) ,2) ,3) .
12. PerieHueM CUCTEMBI JIMHEWHBIX YPABHEHUH SIBISIETCS BEKTOP:

1),2),3).

13. PermienneM cucTeMbl JIMHEWHBIX YPaBHEHUH sBIsieTcs BekTop: 1) ,2) , 3) .

14. 3nauenue BeIpakeHus ,rme , , pasHo: 1) ,2) ,3) .

15. 3nauenue BeIpakeHust ,Tae , , paBHo: 1) ,2) ,3) .

16. 3nauenue BeIpakeHus ,rme , , pasHo: 1) ,2) ,3) .

17. 3nauenue BeIpaKeHust ,Tae , , paBHo: 1) ,2) ,3) .

18. Cpenu npeioKeHHBIX BApUAHTOB HaIUTE MAaTpUILLy , €CIH .
1),2),3).

19. Cpenu npeiokeHHBIX BApUAHTOB HalIUTE MaTPUILLy , €CIH .
1),2),3).

20. Cpenu npeI0KEHHBIX BApUAHTOB HAUIUTE MATPUILLY , €CIIU .
1),2),3).

21. Ilpu KakuX 3Ha4E€HUAX ONpeAeauTenb paseH 07

1) uw,2),3) u.

22. Ilpu KakuX 3Ha4E€HUAX ONpeAeauTens paseH 07

1) uw,2) u,3) u.

23. Ilpu KakuX 3Ha4E€HUAX ONpeAenuTens paseH 07

1) uw,2) u,3) u.

24. Onpenenurens MaTpulbl paseH: 1) 2; 2)0; 3) 1.
25. Onpenenurens MaTpuipl paseH: 1) 2; 2)-4; 3) 1.
26. Omnpenenutens Marpulbl  paseH: 1) 2;  2)-4; 3)2.
Tema 11. Pemienurie cucteMm JIMHEHHBIX YPABHEHUM.

1. Haiitu ®HP cucremsl

2. Haittu ®HP cucremsl
3. Hatitu ®HP cucremsl

4. Haittu ®HP cucremsl

4.3 IIpomexxyTouHast aTTeCTAIMA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunossie Bonpocsl 3a4era (YK-1, OIIK-1)
[IpuMmepsl BOIIPOCOB 11 3a4eTa
1. BekTophl U AEHCTBUS HAJl HUMU.
2. JIunelinast 3aBUCUMOCTb BEKTOPOB.

3. TpexmepHoe BekTOpHOE NMpocTpaHcTBO. bazuc. [TognpocTpancta. KoopanHaTel BEKTOpa B JaAHHOM
6asuce.

4, CKaHHpHOC IMPOU3BECACHHUC BECKTOPOB.

5. ApdunHas cucteMa KOOpauHAT Ha TUIOCKOCTH. [IpsiMoyronbpHast 1ekapToBa cHcTeMa KOOpIUHAT.
OpuenTanus MmiIOCKOCTH.

6. JleneHue oTpe3ka B JaHHOM OTHOILIEHUHU.

7. Yroa Mexay AByMsl BEKTOPaMHU.

8. dopmyIibl MpeoOpa3oBaHusl KOOPAUHAT Ha IJIOCKOCTH.

9. Paznuunble ciocoObl 3ajaHus IPSMOI Ha MIIOCKOCTH U Pa3iINyHble YPaBHEHHUSI IPSMOM.
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10. l'eomeTpuueckuii cMbICI KO3 (UITMEHTOB ITPU HEM3BECTHHIX B 00IIEM YPaBHEHUU MPSMON Ha
IIJIOCKOCTH.

11. l'eoMeTpuuecKuil CMBICII 3HaKa TPEXUICHA .

12. B3auMHOE€ pacronoKeHHe IBYX MPSAMbIX Ha MIIOCKOCTH. [Tydok mpsimMbIX.

13. PaccTostHME OT TOUKH 710 IIPSIMON Ha TNIOCKOCTH. YTOJ MEX]Y IBYMsI IPSIMBIMU HA TUIOCKOCTH.
14. Dnnunc.

15. TunepOGomna.

16. [Tapabomna.

17. YpaBHeHus smnurca, Turnep0obl, mapadoisl B MOIAPHON cucTeMe KOOpauHaT. JlupekropuansHoe
CBOWCTBO 3JUIMIICA, TUIIEPOOIIBI U ITapaloIIbl.

18. O61ee ypaBHeHUE TUHUK BTOPOTO nopsiaka. [IpuBeaenne muHMA BTOPOTO MOPsAKA K KAHOHUYECKOMY
BUTTY.

19. I'pynma ABM>KEHMIA TUIOCKOCTH M ee noarpymnisl. Kimaccuukarms IBMKEHUH MII0CKOCTH U
AHAIIUTUYECKOE 3aJIaHUE.

20. I'pynma nogo6uii INIOCKOCTH U €€ MOATPYIIbl. AHATUTUYECKOE 3a/1aHue MOJ00HS.
21. Abdunnbe TpeoOpazoBanus MIOCKOCTH. CBONCTBA. AHATUTHYECKOE 3aaHUE.
22. I'pynna adpdpuHHBIX TpeoOpa30BaHUil U ee MOATPYIIIHI.

23. Addunnas cucrema KOOpauHaT B IpocTpancTBe. [IpsMoyronapHas qekapToBa cucTeMa KOOpJAUHAT B
MIPOCTPAHCTBE.

24. OpuenTanus npoctpancTBa. @opmyssl mpeodpa3oBaHusi KOOPIUHAT B IPOCTPAHCTBE.

25. BekropHO€E Npou3BEACHNE BEKTOPOB. Ero reoMeTpuyecKkuii CMbICI.

26. CMelIanHoe mpou3BeIeHUuE BEKTOPOB. Ero reomeTpuyeckuii CMbICII.

27. PaznuuHble ypaBHEHMSI INIOCKOCTH B IPOCTPAHCTBE.

28. 'eomerprueckuii cMbICT K03 GUITMEHTOB TTPH HEM3BECTHBIX B 00IIIEM YPaBHEHUH TIIIOCKOCTH.
29. 'eomeTpryeCcKUil CMBICI 3HAKA MHOTOUJICHA .

30. B3anmMHOE€ pacronoKeHue AByX U Tpex miockocTei. [1ydok mmockocTeil.

31. PaccrostHie OT TOYKH A0 IUIOCKOCTH. YTOJI MEXAY JABYMSI INIOCKOCTSMH.

32. PaznuuHble ypaBHEHHS TIPSIMOM B MPOCTPAHCTBE.

33. B3auMHO€E pacroioKeHHe JBYX NPSAMbIX B IPOCTPAHCTBE.

34. B3anMHOE€ pacroioKEeHUe NpsIMO U TIJIOCKOCTH.

35. Yroa mexay AByMs OPSIMBIMU B IIPOCTPAHCTBE. YTOJ MEXY MPSAMOM U MIOCKOCTBIO.

36. V3yueHue 3MIcou10B, TuepOoIou10B U Mapabooua0B M0 UX KAHOHUYECKUM YPaBHEHUSIM.
37. IloBepXHOCTHU BTOPOIO MOPSIIKA.

38. Marpuiibl 1 UX CBOMCTBA.

39. OnpenenuTenu U UX CBOMCTBA.

Tunosble 3axanus s 3a4era (YK-1, OIIK-1)
Tunosble 3a7aHus I 3a4eTa

JIBe MeMaHbl TPEYTOJIbHUKA JIEKAT Ha MPAMBIX X+y=3 u 2x+3y=1, a Touka A(1,1) sBrseTcs BepIIMHOMI
TpeyrosibHUKa. COCTaBUTh YPAaBHEHUS CTOPOH TPEYTOJIbHUKA.

Ha npsimoit 5x-y-4=0 naiinurte TouKy, paBHOynaneHHyto oT Touek A(1,0) u B(-2,1).

OcHoBaHHE pPaBHOOEIPEHHOTO TPEYTOJbHUKA JIKHUT Ha TPSIMOM X+2y=2, a 01Ha U3 OOKOBBIX CTOPOH — Ha
npsimoit 2x+y=1. CocTaBuUTh ypaBHEHHE IPYToil OOKOBOW CTOPOHBI, 3HAsI, UTO €€ PACCTOSTHUE OT TOUKH
NIEPECEUEHUs IaHHBIX MPSIMBIX PABHO. .

[Ipu xakux 3HaUEHUAX NapameTpa a npsiMbie ax+y-1=0 u x+ay-6=0: 1) napamiensHsbl, 2) nepeceKarTcs,
3) coBnagarot?

CocTaBUTh KAHOHMUYECKOE YPaBHEHME ILIUIICA, 3HAsI, YTO AJIMHA MaJIOH MOJIYOCH paBHA 3, SKCLIEHTPUCUTET
paBeH . Hanucars ypaBHEHHE 3TOTO JUIMIICA B IIOJISIPHOM CUCTEME KOOPIUHAT.

[To nraHHOMY KCLEHTPUCUTETY ONPEACITUTE YTOlI MEX/y aCUMIITOTAMHU TUIIEPOOIIBI.
CocraBuUTh KaHOHHUYECKOE YpaBHEHHE 1apaboibl, 3Hasl, YTO €€ IUPEeKTpHUca uMeeT ypaBHeHHe X+3=0.
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OO1ee ypaBHEHHE JIMHUU BTOPOTO TOPsIIKa MPUBECTH K KAHOHWYECKOMY BHUY. [locTpouTs 3Ty MMHUIO.

B3sB Ha MII0CKOCTH MPSIMOYTOJIBHYIO JIEKAPTOBY CUCTEMY KOOPJIMHAT, H300pa3uTh 001aCTH, ONIpeIeisieMble
CIEeAYIOUIEN CUCTEMON HEPABEHCTB:

B npsiMmoyronbHOM IeKapTOBOM CUCTEME KOOPJIUHAT JAHbl YPABHEHHS MPSIMBIX H .

Jloka3are, 4TO IpsIMbIe CKpEIIUBAOTCA. Hanummure ypaBHEHHE IIIIOCKOCTH |, NTapauICIbHON KaXI0U
IpsAMOM U PABHOYJAJICHHOU OT HUX.

11. Haiitu koopauHaThl TOUKH, cCHMMeTpuuHOM Touke P(4,3,10) oTHOCUTENBHO NPSMOH .

12. B mpocTpaHCTBe 3a/1aHbl ypaBHEHHS MpsAMON U Tuiockoctu . [Ipsmas d mpoxoaut uepes Touky M
(5,1,-2), mapamienbHa IJIOCKOCTH U MepecekaeT npsamyro . Hamummure ypaBHeHue npsimoit d. Haiinure
yros o0pa3oBaHHBIA MpsiMOU d 1 IpsIMOH .

13. Haiiaure npsimoirHeHbIe 00pasyrolue runepoonndyeckoro napadononna x"2/8-y"2/2=2z
napaJijiesIbHble MI0CKOCTH 6X-8y+4z-1=0.

14. OnpenenuTs BUJ MOBEPXHOCTH BTOPOTO MOPSJIKA M TOCTPOUTH €€ N300pakeHHE:

Tunosbie Bonpocekl 3k3amena (YK-1, OIIK-1)
[IpuMepsl BOIIPOCOB 11715 HK3aMEHa
1. Bexropsb! u 1eicTBUS HAJ HUMHU.
2. JIuneliHasi 3aBUCUMOCThH BEKTOPOB.

3. TpexmepHoe BekTOpHOE npocTpancTBo. basuc. [TonnpocTtpancTea. KoopauHatel BeKTOpa B TaHHOM
Oazsuce.

4. CkansipHO€ NPOU3BEICHUE BEKTOPOB.

5. AbdunHas cucTema KOOpAMHAT Ha TIOCKOCTH. [IpsMoyronpHas qekapToBa cUCTeMa KOOPIUHAT.
OpueHTanus mioCKOCTH.

6. Jlenienune oTpe3ka B JaHHOM OTHOIIICHUHU.

7. Yron Mexay AByMsl BEKTOpaMU.

8. ®opMysbl MpeoOpa3oBaHUs KOOPAMHAT HA TIIOCKOCTH.

9. Paznuunble criocoObl 3a1aHUs TIPSMOI Ha MJIOCKOCTH U pa3IMyHbIe YPAaBHEHUS MPSMO.

10. 'eomeTpuyeckuii cMbICT KO3 GUITMEHTOB TPU HEM3BECTHBIX B 00IIIEM ypaBHEHUH MIPSMOM Ha
MJIOCKOCTH.

11. T'eomeTpuyeCcKuii CMBICIT 3HAKA TPEXUJICHA .

12. B3auMHOe€ pacrnoioKeHue ABYX MPsIMbIX Ha MIOCKOCTH. [Tydok mpsiMbIX.

13. PaccTostHue OT TOYKH 10 IPSMOM Ha TUIOCKOCTH. YTOJ MEXIY ABYMs IPSIMBIMU HA TJIOCKOCTH.
14. Dnnurc.

15. T'uniep6oma.

16. ITapaGomna.

17. YpaBHeHus surica, Tunepoosibl, mapadosibl B MOJISIPHON CUCTEME KOOpAWHAT. JlupeKkTopraabHoe
CBOMCTBO 3JUTHIICA, TUTIEPOOIIBI U TTAPAOOJIBI.

18. O6miee ypaBHeHHE TUHUN BTOPOTO Mopsiaka. [IpuBeneHne TMHUI BTOPOTO MOPSAKAa K KAHOHUYECKOMY
BU]TY.

19. I'pynma ABMXEHUH TUIOCKOCTH U ee oarpynmbl. Kmaccudukanms IBIKSHHH TITOCKOCTH U
aHAJIUTUYECKOE 3aJIaHuE.

20. I'pymima moro0uii TIIOCKOCTH U €€ TOATPYIIbl. AHATMTUYECKOE 3aJaHue TTOI00MS.
21. Adpdpunnslie npeodbpazoBanus IOCKocTH. CBoMcTBA. AHATUTHYECKOE 3aJaHHE.
22. I'pynna adppuHHBIX TpeoOpa30BaHUi U €€ TTOATPYIIIIHI.

23. AddunHas cucrema KOOpIUHAT B MpocTpaHcTBe. [IpsmoyronpHas 1ekapToBa cucTeMa KOOpIuHaT B
IIPOCTPAHCTBE.

24. Opuenranys npocrpancTsa. @opmyisl mpeoOpa3oBaHUs KOOPIUHAT B IPOCTPAHCTBE.
25. BekTopHOE Npou3BeAeHUE BEKTOPOB. ET0 reoMeTprieCcKuil CMBICI.

26. CMenaHHOE IPOU3BEEHUE BEKTOPOB. ET0o reomeTpuueckuii CMbICII.

27. PaznuuHble ypaBHEHUS IIJIOCKOCTH B TPOCTPAHCTBE.
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28. T'eomeTpuueckuii cMbICT K03()(HUITUEHTOB MPH HEU3BECTHBIX B O0OIIEM ypaBHEHUHU TUIOCKOCTH.
29. I'eoMeTpHUUECKHI1 CMBICI 3HaKa MHOTOWICHA .
30. B3anMHO€E pacnosokeHue JBYX M Tpex IockocTel. [lydok miockocTeil.
31. PaccTostHue OT TOYKH J10 TIJIOCKOCTH. YTOJI MEXKTY JBYMS IJIOCKOCTSIMHU.
32. PaznuuHble ypaBHEHHUS MIPSIMON B IPOCTPAHCTBE.
33. B3aumHOe€ pacronoKeHue IByX MPsIMbIX B IPOCTPAHCTRBE.
34. B3auMHO€E pacnoioKeHHe NPSIMON U INIOCKOCTH.
35. Yroa Mexay AByMs IPSMBIMH B IPOCTPAHCTBE. YTOJ MEXKIY NPSMOM U IIIOCKOCTBIO.
36. VzyueHue 3IMIICOUI0B, TUIIEPOOTIOUI0B U MapadoIonI0B O X KAHOHUYECKHM YPaBHEHHSIM.
37. IIoBepXHOCTH BTOPOTO MOPsJIKA.
38. Marpuiibl U UX CBOUCTBA.
39. OnpenenuTtenn U UX CBOMCTBA.

Tunosble 3aganusa ais 3k3amena (YK-1, OIIK-1)
Tumnossle 3aJaHus AJId OK3aMCHa

JIBe MeuaHbl TPEYTOJIbHUKA JIeXKAT Ha MPAMBIX X+y=3 u 2x+3y=1, a Touka A(1,1) sBisieTcst BepmmHON
TpeyronbHuka. COCTaBUTh YpaBHEHUSI CTOPOH TPEYTOJIbHUKA.

Ha nmpsimoit 5x-y-4=0 naiiauTe TOUKy, paBHOyIajdeHHyto ot Touek A(1,0) u B(-2,1).

OcHoBaHME pPaBHOOEAPEHHOTO TPEYTOJIBHUKA JIEKHUT HA MPSMON X+2y=2, a 0JiHa U3 OOKOBBIX CTOPOH — Ha

npsamoit 2x+y=1. CocTaBuTh ypaBHEHHE IPYTroil OOKOBOI CTOPOHBI, 3HAS, YTO €€ PACCTOSHUE OT TOUKH
[IEPECEUEHUS TAHHBIX IPSIMBIX PABHO. .

[Tpu xakux 3HAUEHUAX TapameTpa a npsimpie ax+y-1=0 u x+ay-6=0: 1) mapamiensHbl, 2) IepeceKarTcs,
3) coBmanarot?

CocTaBUTh KAHOHMUYECKOE YpaBHEHHE AILIUIICA, 3HAasl, YTO AJIMHA MaJIOH MOIyOCH paBHA 3, SKCIIEHTPUCUTET
paBeH . Hammcarb ypaBHEHHE 3TOr0 3JUIMIICA B TIOJSIPHOM cHCTeMe KOOpIUHAT.

ITo naHHOMY SKCHEHTPUCUTETY ONPEAEIUTE YIoJl MEKIY aCUMITOTaMH TMIIEPOOJIBL.
CocTaBUTh KAHOHUYECKOE YpaBHEHHE MapadoIIbl, 3Hasl, UTO €€ TUPEKTpHca uMeeT ypaBHeHue x+3=0.
OO1u1ee ypaBHEHME JIMHUU BTOPOTO MOPsIIKa MPUBECTH K KaHOHWYEeCKoMy BHUAy. [locTponTs 3Ty nuHutO.

B3sB Ha MIIOCKOCTH MPSMOYTOJIBHYIO JIEKAPTOBY CUCTEMY KOOPIMHAT, M300pa3uTh 00JacTH, ONpeaAesieMble
CIIEAYIOIIEN CUCTEMON HEPABEHCTB:

B npsAMOyrosbHON A€KapTOBOM CUCTEME KOOPAMHAT JIAaHbI yPABHEHUS IIPSIMBIX U .

JlokazaTh, 4TO MpsAMbIE CKpenuBatoTcs. Hanumure ypaBHEHUE TIIIOCKOCTH , TAPAJJIEIbHON KaXKI0U
NpsAMOM U PaBHOYIAJIECHHOM OT HUX.

11. Haifti KoopauHATBI TOUYKH, CHMMETpuUHOM Touke P(4,3,10) OTHOCHUTENBHO MPSMOH .

12. B mpocTpaHCcTBE 3a/1aHbl ypaBHEHUsT NMpsiMod U TutockocTH . [Ipsimas d mpoxoaut uepes3 Touky M
(5,1,-2), mapannenpHa MJIOCKOCTH U IepecekaeT npsimyto . Hanmummre ypaBuenue npsmoit d. Haiinure
yroi oOpa3oBaHHBIN MpsiMOH d U IPsIMOIL .

13. HalimuTe npsimoniiHeliHbIEe oOpa3sylolye Tunepoonueckoro napadononga x"2/8-y"2/2=2z
napaiyieabHbIe MII0CKOCTH 6X-8y+4z-1=0.

14. OnpenenuTh BT TOBEPXHOCTH BTOPOTO MOPSIIKA M TIOCTPOUTH €€ N300paKeHne:
4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerenuu
JOCTHYKEHUSI pe3ylibTaTa)

«3a4TCHO» YK-1
(50 - 100 6amnoB) OIIK-1

«HE 3aUTEHO» YK-1
(0 - 49 6aynoB) OIIK-1
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DK3aMeH

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Ornenka Komnerentuu
TOCTHKEHHMSI pe3ynbTaTa)

«OTIIMYHO» YK-1

(85 - 100 6aoB) OIIK-1

«Xopommo» YK-1

(70 - 84 6amoB) OIIK-1

«YAOBJICTBOPHUTCIBHO» YK-1

(50 - 69 6amnoB) OIlK-1

«HCYAOBJICTBOPUTCIILHO» YK-1

(menee 50 6amioB) OIIK-1

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMNA CaAMOCTOSTEIBbHOM PabOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumabl (PITJ]), xotopas ompezaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-mMeTonyeckoe U HHGOpMAIIMOHHOE 0O0ecTieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecreueHue, mpodeccHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAKXKE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUUYECKOM TEMBbI CENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TIPH MIOAATOTOBKE K TEKYLIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oneHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU U y4eOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, SK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIO0BAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIN WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Anekcanapo II. C. Jleknuu 10 aHaIUTHYECKOW TeomeTpuu : MoHorpadus. - M3m. 2-e. -
Cankr-IletepOypr|MockBa|Kpacuonap: Jlanp, 2008. - 914 c¢. - Tekcr : nsmekrponnsii // 3BC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:

http://biblioclub.ru/index.php?page=book&id=477737

2. bazpuieB B.T., JlynnueB K.W., UBanunkas B.I1., Ky3nenosa I.b. CoopHuK 3ama4 mo reomeTpud : y4eo.
nmocoodwue. - 2-e u3n., crep.. - CI16, M., Kpacaomap: Jlans, 2008. - 236, [3] c.

3. Aranacsu JI.C., Atanacsa B.A. COopHuk 3ama4 1o reomeTpud : [B 2 4.] : yde0. mocobue. - M.:
[Ipocsemnienue, 1973

4. Aranacsu JI.C. Teomerpus : y4eb6. mocobme s ¢us.-mMar. ¢ak. mea. uH-TOB : B 2 4.. - Mocksa:
[Ipocsemnienue, 1973

6.2 JlonosHUTENBHAS IUTEpATYpA:

1. Anexcanapos II. C. JIekuuu no aHaIMTHYECKONW T€OMETPHHU, TIOTIOJTHEHHbIE HEOOXOAUMBIMU CBEICHUSIMHU
u3 anreOpsl : yueOHuk. - MockBa: Hayka, 1968. - 912 c. - Tekct : anekrponnsiii // 9bC « YHuBepcuTeTCKas
oubmuoTeka onnaite» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=472716

2. Anexcanzapos II. C. Kypc aHaimTHuecKol TeOMeTpHH U JIMHEHHOHN anreOpbl : MoHOorpadwus. - Mockaa:
WznarensctBo Hayka, I'maBHas penakuusi ¢pusnko-maremMarndeckoi nmureparypsl, 1979. - 514 c. - Tekcr :
sanektpoHusii  / OBC  «YHuBepcuterckas ~— OuOnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=477747

3. baszsuieB B.T. ['eometpus. Y.1, 1974. - c.

4. baseines B.T., {ynanues K.U., Upanntxkas B.I1., Ky3uenosa I'.b., MaiiopoB B.M., Ckomner 3.A. Co0opHUK
3a/1a4 1Mo reoMeTpuu : yued. mocodue. - M.: [IpocBemenue, 1980. - 238 c.

5.4.2,1975.- 175 c.

6.3 Meroauueckue pa3paboTKH:

1. ITanacenxo E.A., ®omuuena FO.I'. Jluneitnas anredpa u reometpus : Y4eO. nocobue. - Tam60B: M3n-Bo
TI'Y, 2004. - 230 c.

2. bensiea O.I1., [Tanacenko E.A., @omuuesa FO.I'. Bonpocs! u 3agaun 1o TMHEHHON anreOpe u reoMeTpuun
: Yue0. nmocobue. - TamboB, 2003. - 149 c.

6.4 Nluple MCTOYHUKU:

1. Enunoe okHO nocTyna K o0pa3oBareibHBIM HHTEpHET-pecypcam PDenepansHoro noprana «Poccuiickoe
obpazoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. Caiit TamMOOBCKOTO TOCYIapCTBEHHOTO YHUBEpCUTETA http://tsutmb.ru - http://tsutmb.ru

7. Matepua/ibHO-TEXHMYECKOe o0ecnevyeHue TUCHUILINHBL, IPOrpaMMHoOe o0ecneyeHue,
npogeccnoHabHbIe 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TNPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJbTALMM, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUU U IIOMEIICHUS ISl CAMOCTOSTEIIFHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIHOHHOTO 000PY/I0BaHuS,
o0ecreYnBarole TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlnmeH3noHHOE U CBOOOHO pacpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007
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7-Zip 9.20
Omneparmonnas cuctema Microsoft Windows 10
Adobe Reader XI - Russian

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2. Hayunas snexrponnas 6ubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. Web of Science: monmuremarndeckas pedeparnuBHO-OMOIMorpaduueckass U HayKOMETpH-decKas 0asa
nauHbiX . — URL: https://apps.webofknowledge.com

4. Springer Open (pecypcbl  Springer OTKpbITOrO jgoctyma): ©a3a gaHHbeix. —  URL:
https://www.springeropen.com

5. Scopus: 6a3a nanubix . — URL: https://www.scopus.com

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEHUMHBIX, THIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HMCHOJIb3YEMBIX B
ANIEKTPOHHOH MH()OPMAIIMOHHO-00PA30BATEILHON CPEie YHUBEPCUTETA.



