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1IMOACHUTEJIBHASA 3AITMCKA

1.1 Heasb aAMCUUIUIMHBL. (OPMHUPOBAHNE CHCTEMATU3MPOBAHHBIX 3HAHUN B O0JIACTH Ieo0-
METPUU U OCBOCHHE €€ OCHOBHBIX METO/IOB.

1.2 Mecto aucuumiannbl B cTpykType OOIL: ducuuumna «I'eoMeTpusi» OTHOCUTCS K
JUCIUIUIMHAM 00s13aTeIbHON YacTu (4acTu, GopMUPYEMON yJaCTHHUKAMU 00pa30BaTEIbHBIX OT-
nomenuii) 6;oka b1 (51.0.23).

1.3 JucuunjuHa HanpaBJjeHa Ha (popMUPOBaHKeE CieayOIuX Komnerennuii: YK-1,
OIIK-8, TIK-2:

- YK-1. CriocobeH ocyIecTBIATh MOUCK, KPUTHUECKHUM aHANU3 U CUHTE3 UH(opmanuu,
IPUMEHSTh CUCTEMHBIN MOIXOJ JJIs PEIICHUs MOCTaBJIECHHBIX 3a7a4, MHAUKATOPOM JOCTHXeE-
HUS KOTOPOU SIBJISIETCS:

e VK-1.1 JleMoHCTpUpYeT 3HaHHE OCOOEHHOCTEN CUCTEMHOIO U KPUTUUYECKOTO MBILILIE-
HUS ¥ TOTOBHOCTb K HEMY.

- MK-2.CriocoGeH O0CyHIeCTBIATh MEIaroru4eckyto JAESITeIbHOCTh MO0 MPOGUILHBIM
npeaMeTaM (JUCIHUILTMHAM, MOIYJISIM) B paMKax IMPOTrpaMM OCHOBHOTO OOIIIETo W CPeJHEro 00-
1Iero 00pa3oBaHus; HHAMKATOPOM JOCTUKEHUSI KOTOPOIl SIBISIETCS:

e [IK-2.2 Bmameer OCHOBHBIMU TOJIOKEHHUSMU KIACCUYECKUX Pa3/ICIOB MaTeMaTH4e-
CKOM HayKH, CUCTEMON OCHOBHBIX MaTEMaTUYECKUX CTPYKTYP U METOJOB.

-OIIK-8. CriocoGeH oCymIecTBISTh MeJarornuecKyro AesiTebHOCTh Ha OCHOBE CIEIH-

QJIbHBIX HAyYHBIX 3HAHUN, HHAMKATOPAMHU JJOCTHKEHUSI KOTOPOH SIBIISIETCSA:

e OIIK-8.3 JleMoHCTpUpYET CielIMabHbIE HAYYHBIE 3HAHUS B T.4. B IPEIMETHOM 0011a-
CTH

1.4 TlepeyeHb NJIAHNPYEMBIX pPe3yJIbTAaTOB 00y4eHMs. B pe3ynbraTe u3ydyeHus qUcLu-
IUJIMHBI CTYACHT JTOJKEH
3HATh:

- OCHOBHBbIE MIOHATHUS BEKTOPHOM alreOpsl, onepaluii HaJl BEKTOpaMU U UX CBOMCTBa, OC-
HOBHBIE MTOHATUS aHAJTMTUYECKON T'€OMETPUH, CTIOCOOBI 3a1aHUs MPSIMON Ha MIIOCKOCTH,
COOTBETCTBYIOIIME UM YPABHEHHUSI, PACIIOJIOKEHUE TIPSIMOM B CUCTEME KOOPJAMHAT, yCIIO-
BHs B3aMMHOTO PACIIOJIOKEHMS IBYX MIPSMBIX Ha IJIOCKOCTH, ONPENEICHMS], KAHOHUYE-
CKHE YPaBHEHUs, CBOMCTBA JIMHUN BTOPOTO MOPSIKA;

- OCHOBHBIE ITOHATHS BEKTOPHOMU alreOphl, ornepanuii Hal BEKTOpaMH U X CBOMCTBA B
MIPOCTPAHCTBE, OCHOBHBIE MOHATHS aHATUTUYECKON T€OMETPUH, CIIOCOOBI 3a/1aHus Mpsi-
MO U IUIOCKOCTHU B IIPOCTPAHCTBE, COOTBETCTBYIOIME YPABHEHUS, PACIIOIOKEHUE I1JI0C-
KOCTH B CHCTEME KOOPAMHAT, YCIOBHS B3aMMHOTI'O PACIIOIOKEHHUS IBYX INIOCKOCTEN B
IIPOCTPAHCTBE, MIPSIMOM U IUIOCKOCTH B IIPOCTPAHCTBE, IBYX MPAMBIX B IIPOCTPAHCTBE,
OnpeeeHus], KAHOHNYECKHE YPABHEHUSI, CBOMCTBA ITOBEPXHOCTENW BTOPOTO MOPSAIKA;

- OCHOBHBIE MOHATHS TEOPUU T€OMETPHUECKUX IPeoOpa30BaHuil Ha TNIOCKOCTH, YaCTHBIE
BU/Ibl TEOMETPUUECKUX MpeoOpa3zoBaHuil, X CBOWCTBA U CIIOCOOBI 3a/1aHNUs, TPYIIIIHI T€0-
METPUYECKUX NMPeoOpa30BaHUN TNIOCKOCTH, UX MOATPYIIIBI, (POPMYIUPOBKH OCHOBHBIX
TEOpEM;

- CyTh aKCHOMAaTHYECKOT'O METO/a, TpEOOBaHMsI, IPEAbABISEMbIE K CUCTEME AKCHOM, CH-
CTEMBbI aKCHOM €BKJIHN10BOM reomerpui (Belins, 'unb0Oepta), mpodbiemy nsaToro nocry-
nara EBkinpa, e€ pa3penmmocTb, cucreMy akcuoM JIo6a4eBcKoro, OCHOBHBIE TOHSATHS
MPOEKTUBHON T€OMETPUH, MOHATHE AQPUHHOTO U €BKIUAOBOTO N-MEPHOIO MPOCTPAH-
CTBa;

yMeTh:

- BBIIIOJIHATH ONEpaLMy HAJl BEKTOPaMU T'€OMETPUYECKU U B KOOPAMHATAX, IPUMEHATH UX
CBOIMCTBA IIPU PEUICHUH 3314, 331aBaTh IPSIMYIO ¢ IOMOLIbIO PAa3JINYHBIX YPABHEHUH,
pelaTh METPUYECKHUE 3a4aUU TEOPUH NIPSAMOI;
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BBINOJIHATH ONEPAIK HAJl BEKTOPAMH F€OMETPUYECKH U B KOOPAMHATaX B MPOCTPAHCTBE,
HNPUMEHATh X CBOMCTBA IPH PELICHUH 3a]a4, 33J1aBaTh MPSIMYIO, INIOCKOCTh C TOMOIIIBIO
pa3IMYHBIX YPaBHEHUH, pelIaTh METPUIECKHE 3aJ]a4i TEOPUH MPSMOU H IIIOCKOCTH B
IPOCTPAHCTBE;

CTPOUTH 00pa3bl (PUTYp MPH PA3TUYHBIX BUAAX TE€OMETPUUYECKUX MPEOOpa3OBaHMA TIIOC-
KOCTH, IPUMEHSATH CBOMCTBA T€OMETPUYECKUX IPEoOpa30BaHMii P PELICHUH 3a1ad, J10-
Ka3bIBaTh OCHOBHBIC TEOPEMBI;

JIOKa3bIBaTh HEMPOTUBOPEYMBOCTH CUCTEMBI aKCHOM, cTpouTh Moaenu (Ilyankape, Kenu-
Kneitna) cucremsl akcuom JlobaueBckoro;

BJIA/IETh:

BEKTOPHBIM METOJIOM U METOJIOM KOOPJHMHAT HA IIJIOCKOCTH; HABBIKAMHU ITPOCTEUIIINX
BEKTOPHBIX TIOCTPOEHUM U HaBBIKAMU MPOCTEHIINX TUIOBBIX 3a/1a4 BEKTOPHOM anreopsl
Y QHAJIMTUYECKOM INeOMETPUH Ha IIOCKOCTH;

BEKTOPHBIM METOJOM U METOJOM KOOPJAMHAT B IPOCTPAHCTBE; HABBIKAMU ITPOCTEHIINX
BEKTOPHBIX ITOCTPOEHUI U HaBbIKAMU MPOCTEHUILINX TUIIOBBIX 337a4 BEKTOPHOU ajnreOpsl
Y aHAJIMTUYECKON T'€OMETPHUHU Ha IUNIOCKOCTH B IIPOCTPAHCTBE;

HaBbIKaMU MOCTPOEHUS 00pa3a TOUKH MPHU Pa3INYHbIX TEOMETPUUECKUX TPE0Opa30BaHu-
X, METOJIOM T€OMETPUUYECKUX IPeoOpa30BaHuil MPU PELICHUH IPOCTEHIINX TUIIOBBIX
3a/1a4;

HaBBIKAMU JI0Ka3aTeIbCTBA IPOCTEUIINX YTBEPKACHUM B pACCMATPUBAEMBIX CUCTEMAX
AKCHOM.

1.5 Obmas TpyaoeMKocTh IUCHMILIMHBI«] eoMeTpusi» cocTaBiseT 15 3aueTHBIX enu-

uuil (nanee — 3E)(5404acoB):

Koua-
Ne HaumeHnoBanue pasjeia Kypc | Cemectp Bo |3E
4acoB
1. | DnemeHTHI BEeKTOPHOH anreOpbl. ['eomeTpHst Ha TUIOCKO-
CTH. 1 2 72 2
2. | IlpssMble TUHUH, TTIOCKOCTH W KBAIPUKU B €BKJIMJOBOM U
adpUHHOM NMPOCTPAHCTBAX. 2 3 108 3
3. | 'eomerpuyeckue mpeoOpa3oBaHHus. MeToapl H300paxkKe-
HUW. MHOTOIpaHHHKH. 2 4 180 5
4. | OcHoBanust reomeTpuu. IIpoekTHBHOE NPOCTPAHCTBO.
AddunHOE, eBKINI0BO N-MEPHBIE IPOCTPAHCTBA 3 5 180 5

HporpaMMa npeaycMarpuBacT M3yUCHUC MAaTCprajia Ha JICKIUAX U MPAKTUYCCKUX 3aHA-

tusx. [IpenycMoTpena camocrositenpHas paboTa CTYy/IEHTOB MO TeMaM U paszaenam. IIpoBepka
3HaHWUI OCYIIECTBISAETCS (PPOHTATBHO, HHAWBHUIYaITBHO.

1.6 O0bem AUCHUNIMHBI U BH/ABI Y4eOHOM 1eITeJIbHOCTH
O0beM THCHUILIMHBI U BHAbI Y4e0HOM 1eTeTbHOCTH (3a04Hasi popMa o0ydeHus )

Bup yueoHoii Bcero yacoB | Cemectp 2 Cemectp 3 Cemectp 4 Cemectp 5
padoThI

OO6mas Tpynoem- 72 108 180 180
KOCTh
AynutopHble 3a- 6 16 20 20
HATHSI
Jlexiun 2 6 8 8
[TpakTueckue 4 10 12 12
3aHSATHUS
CamocrosiTenbHas 62 88 151 151




pabota
Buxg  urorooro - 3ayeT 9K3aMeEH, 9K3aMEH,
KOHTPOJIS KOHTPOJIbHAS | KOHTPOJIbHAs
2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHUE
2.1 3a04yHas popMma 00y4YeHUs
Y4eOHO-TeMaTHYeCKH il IJIaH
HanMenoBanme Beero AyIMTOPHBIE 3aHATHS Camocrosn-
Ne IIpakTnyeckue | TeJbHas
TeM (pa3aesioB) 4acoB Jlekuuu
3aHATHA paGora
1. | DaeMeHTbl BEKTOpPHOU anreo-
72 2 4 62

pbl. ['eomeTpust Ha IIIOCKOCTH.

2. | [Ipsimble JNUHUU, TUIOCKOCTH W
KBaJPUKH B €BKJIMJOBOM U ad- 108 6 10 88
(UHHOM MTPOCTPAHCTBAX.

3. | I'eomerpuueckue mpeodpaso-
BaHUsA. MeTolIbl N300paKeHUIA. 180 8 12 151
MHOrorpaHHuKkH.

4. | OcHoBanust reomerpuu. IIpo-
eKTHBHOE NPOCTPaHCTBO. Ad-

(¢buHHOE, eBKIMIO0BO N-MEpHBIC 180 8 12 151
MIPOCTPAHCTBA
HUTOIo 540 24 38 452
HNuTepakTuBHOE 00y4ueHHne mo gucuumianHe 20 yacos
2 cemecTp
Koa-
Ne HaumeHoBanue Bun ®opma BO
- TeM(pa3aesioB) 3aHATHSA HHTEPAKTUBHOIO 3aHATHUSA 4ACOB
1. | JIuneliHbIe oniepaniy HaJl BEKTOpa- o Pabota B mapax: 3ammra us. 1
Mu. CKansipHOE MPOU3BEICHUE BEK-
TOPOB.
2. | Jluaum BTOpPOTO MOPSIKA. I 1) PabGota B ManbIxX rpymnmnax: 1
BBIBOJ] YPAaBHEHHSI, HCCIICIOBA-
HUE CBOMCTB, U300paKeHUE JIH-
HHUH.
UTOT'O 2
3 cemecTp
Kou-
Ne HaumeHoBaHue Bun ®opma 5o
B TemM(pa3/iesi0B) 3aHATHA HHTEPAKTHBHOI'O 3AHATHA YACOB




1. | BekTopsl B npocTpaHcTBe. CKasp- I Pabora B mapax: 3amuTa us. 2
HOE, BEKTOPHOE, CMEILIaHHOE MTPOU3-
BEJICHUE BEKTOPOB.
2. | Merpuueckue 3a/1a94 TEOPUH Hpsi- I Pabora B ManbIxX rpymnmnax: pe- 2
MOI1 U MJIOCKOCTH. [ICHUE TEOPETHUUECKUX U MpaK-
TUYECKHX 3a/1a4.
3. | IloBepxHOCTH BpaIlICHUSI. i PaGota B ManbIx rpymnmnax: Bbl- 2
BOJI YPaBHEHHSI, HCCIICIOBAHUE
(hopMBI TOBEPXHOCTH, H300pa-
YKEHUE MTOBEPXHOCTH.
UTOro 6
4 cemecTp
Ne HaumenoBanue Buna dopma Kl;)(']:_
B TeM(pa3aesaoB) 3aHATHSA HHTEPAKTHBHOIO 3AHATHS 4ACOB
1. | YacTHbIe BUIBI IBUKECHUN IIIIOCKO- I Kpyrasiii cToi: npe3eHramus 2
CTH. BUJIOB JIBUKCHHUSI.
2. | [locTpoeHne ceUeHU MHOTOTPaH- 1| Pabota B mapax (pemienue mo- 2
HUKOB METOJIOM CIIE/IOB. 3UIIMOHHBIX 3a71a4).
3. | IlocTpoeHue ceueHHit MHOTOTpaH- i PaGora B mapax (peuienue mo- 2
HUKOB METOJIOM BHYTPEHHETO IPO- 3UIMOHHBIX 33]1a4).
E€KTUPOBAHUS.
UTOI'O 6
5 cemecTp
Ne HaumenoBanue Buna dopma Kl;)(‘]:_
B TeM(pa3aesaoB) 3aHATHSA HHTEPAKTHBHOIO 3AHATHS 4ACOB
1. | HempoTHBOpEYUBOCTH CUCTEMBI aK- n PaGora B ManbIx rpymnmnax: mo- 2
cuoM Beins. CTpOeHHE apu(HMETHIECKOM MO-
JIETI CUCTEMBI akcuoM Bers,
MMPOBEPKA BHITIOJHSIEMOCTH aK-
CHOM.
2. | IIpoGnema msitoro mocrynara EB- 1 Kpyrastit cTon: npe3enranus 2
KJIUJIa. MONBITOK JI0KA3aTENbCTBA MATO-
ro nocrynara EBkimna. Ananus
OIINOOK.
3. | IlocTpoeHne YeTBepTON TapMOHH- 1 PaGora B mapax: peueHue no- 2
YECKOM TOUKH. 3UIMOHHBIX 3a]1a4
HUTOTI'O 6

3 COIEP’KAHME PA3JIEJIOB (TEM)

Pa3nes 1. DineMeHTBI BeKTOPHOI ajaredpbl. ['eomeTpusi Ha MJIOCKOCTH.

DJIeMeHTBI BeKTOPHOI ajredpbl
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Ilonstue BekrTopa. JIMHEHHBIE Ollepauuu HaJ BEKTOpaMU. BEKTOpHOE HMPOCTPaHCTBO.
JluneliHas 3aBHMCHMOCTb BeKTOpOB. KoopauHatel BekTopa B JaHHOM Oazuce. CKajsipHble YMHO-
YKEHUS BEKTOPOB.

MeTtoa KOOpAMHAT HA ITIOCKOCTH.

Addunnas cuctema KoopAMHAT Ha Miockoctd. llpocreiimme 3amaun. OpueHTaMS
wiockocty. IIpeoOpa3oBanue adppunHON cucreMsl koopauHar. [losnspHslie koopanHaTsl. CBs3b
HOJIIPHBIX U JIEKAPTOBBIX KOOPJAMHAT. | '€OMeTpruUecKOe UCTOIKOBAHUE YPAaBHEHUIN 1 HEPABEHCTB
MeXy KoopanHatamu. [I[ppuMenenne MeToa KOOpAuHaT K PELICHHIO 3a/1a4.

IIpsimas TMHUS HA MJIOCKOCTH.

Paznuunble ciocoObl 3afaHus OpsAMOMl U ee ypaBHeHUs. ['eoMeTpuuecKkuii CMbICI 3HaKa
TpexwieHa Ax+By+C. B3auMHOe pacnojiokeHue NpsMbIX. MeTpuueckue 3ajadyud TEOPUM IIpsi-
MoH. [Ipusnoxenre Teopuu NpSIMON K pelIeHUIO 3a/1ay.

JInHum BTOpOro nopsaka.

Onnunc. ['unepOona. [TapaGona. YpaBHeHUe JIMHUM BTOPOTO MOPSIIKA B MOJSPHBIX KOOP-
nuHaTtax. OOuiee ypaBHEHUE JIMHUM BTOpOro nopsijaka. [IpuBenenue ypaBHEHUs! JUHUM BTOPOIO
NOpsIIKa K KAHOHUYECKOMY BHUIY.

Pazgen 2. IlpsiMble JMHUHU, IJIOCKOCTH U KBAJAPUKU B €BKJIHIAOBOM H a(pPUHHOM
MPOCTPAHCTBAX.

BexTopsbl B npocTpancTBe. MeToa KOOPAUHAT B IPOCTPAHCTBE.

Addunnas cucrema xoopauHarT B mpocTpaHcTBe. [Ipocreiimme 3amaun. OpueHTanus
npoctpanctsa. [IpeobpazoBanue adhGuHHON cHCTEMBI KOOpAWHAT. | 'eOMeTpUYecKoe NCTOIKOBA-
HUE€ YPAaBHEHUI M HEPABEHCTB MEX]y KOOpAUHAaTaMU. BEKTOpHOE U CMEIIaHHOE IPOU3BEACHUS
BeKTOpOB. [Ipunoxkenne Metoga KOOpAMHAT U BEKTOPHOM aJireOphl K pEIICHUIO 3a/1a4.

ILnockocTn U npsimMble.

Paznuunble criocoObl 3aaHMs TUIOCKOCTH M €€ ypaBHEHUs. B3aummHoe pacrnosokeHue
IIocKocTeil. MeTpuyeckue 3a1a4i TEOPUH TUIOCKOCTH. Pa3innyHble criocoObl 3a1aHus NPSIMOM B
IIPOCTPAHCTBE U €€ ypaBHEHMs. B3aumHoe pacronoxeHue MpsMbIX B MPOCTpaHCTBE. B3auMHoe
pacroaokeHue NPSAMON U IIIOCKOCTH. MeTpuuecKkne 3aJaui TEOPUH MPSAMOM U MJIOCKOCTH.

IToBepxHOCTH BTOPOr0 NOPAAKA.

[MunuHaprYecKHe U KOHUYECKHE TIOBEPXHOCTH BTOpOro nopsnaka. IlosepxHoctu Bpaie-
HUA. DJUIUAIICOU, TUIIEPOO0JIONIbI, apadononasl. [IpsmonuHelinpie 00pa3yrolre NOBEPXHOCTEN
BTOPOTO MOPSAKA.

Pasznen 3. 'eomerpuyeckne nmpeodpa3zoBaHusi MI0CKocTH. MeToabl U300paskeHUid.

MHoOrorpaHHUuKH.

IIpeoOpa3oBaHus MJIOCKOCTH.

[Ipeo6pa3zoBanus. I'pynna mnpeoOpazoBanuii. [loarpynma rpynmsl npeoOpa3oBaHHMA.
I'pynna neuxenuit miockoctd. Knaccudukanus apwkenuid. 'pynna cuMMeTpuil reomerpuye-
ckoil ¢urypsl. I'pynna npeobpa3oBanuii mogo0us MIOCKOCTH U ee noAarpynmnsl. ['pynna apdun-
HBIX MPeoOpa3oBaHUil MIIOCKOCTHU U €€ MOATPYNMbl. TeopeTUKOo-TpyNIoBOil MPUHLIMI MOCTpOe-
Hus reomeTpun. [lpunoxxenune npeoOpa3zoBaHuil MIIOCKOCTH K PELICHUIO 3aau.

Metoabl n300paskeHui.

[TapannensHOe poekTupoBanue. 300pakeHne MIOCKUX U MPOCTPAHCTBEHHBIX (GUTYp B
napajuIeabHON npoekuy. [103umoHHbIE U METPUUECKUE 3aJa4H.

MHororpaHHMKH B eBKJIHA0BOM NIPOCTPAHCTBeE.

Beinyknbeiii MHOrorpaHHuk. Teopema Oinepa s MHOrorpaHHUKoB. CylliecTBOBaHHE
IIITY TUIIOB IIPABWJIBHBIX MHOTOTPaHHHUKOB.

Pasznea 4. OcHoBanusi reomerpun. IIpoekTuBHOE MpocTPaHCTBO. APPUHHOE U €B-
KJINA0BO N-MepHbIe MPOCTPAHCTBA.



O01mme BOIPOChbl AKCMOMATHKH.

ITonsaTne o matemaTudeckon crpykrype. MHTeprperanus cuctemsl akcuoM. Hernportuso-
PEYNBOCTH, HE3aBUCUMOCTD, IIOJTHOTA CUCTEMBI AKCHOM.

O0ocHOBaHMe eBKJIM/I0BOMH reOMeTPHH.

HenpoTuBopeunBOCTb U MOJIHOTA CUCTEMBI aKCHOM Belsi TpeXMEpHOro eBKINI0BA MPo-
cTpancTBa. Onpenenenue npocreimux reomerpuueckux ¢uryp. Ilpumepsl qoka3arenbcTBa He-
KOTOpBIX TeopeM. CHcTeMa akCHOM IIKOJIBHOIO Kypca FEOMETPHH.

Hcropuyecknii 0030p 000CHOBaHMS reoMeTpuH. JileMeHTbl reoMmerpuun Jlodayes-
CKOro.

I'eomerpusa no EBxinpa. "Hauano" EBxnmpa. ILateiit nocrynat. Cucrema akcuom I'mib-
oepra (0030p). Cucrema akcuom JloGaueBckoro. DieMeHTH reomeTpuu JlobadeBckoro. Hempo-
TUBOPEUYMBOCTh CUCTEMbI aKCHOM IutockocTd JlobaueBckoro. He3aBUCMMOCTh aKCHOMBI Hapai-
JIEJIBHBIX OT OCTAJIbHBIX aKCUOM €BKJIMJIOBOU F€OMETPHH.

IIpoexTHBHOE IPOCTPAHCTBO.

[TonsiTe mpoekTUBHOrO IpocTpancTBa. [IpoekTrBHBIE KOOpAMHATEL. Moenu NpoeKTUB-
HOM IUIOCKOCTH U IIPOEKTUBHOTO IpocTpaHcTBa. [Ipunnun asoiictBenHoctu. Teopema Jle3apra.

[TpoexTuBHBIE TpeoOpa3oBanus. I'pynna npoeKTUBHBIX npeodpazoBanuii. [Ipeamer npo-
eKTUBHOH reoMeTpuu. ClI0’)KHOE OTHOLIEHHUE YEThIpeX ToUeK NpsiMoi. ["apMoHMueckas yeTBepka
ToueK. ['apMOHMUYECKHE CBOMCTBA ITOJIHOTO YETHIPEXBEPLUIMHHUKA.

AddunHOE U €BKINI0BO N-MEPHBIE IPOCTPAHCTBA.

AdpunHoe nN-mepHOe npocTpaHcTBO. AdduHHas cucTteMa KoopauHaT. K-MepHbIe II10C-
KocTH. EBKIMI0OBO N-MepHOE MpocTpaHCTBO. PaccTosiHie MeXIy ABYMsI TOUKAaMH, Yrojl MEXIy
BeKTOpaMH. OpPTOrOHaIbHOCTD.

KBagpaTnunsie (popMbI M KBaIPUKH.

KBanpatuuneie ¢opmsbl. IIpuBenenue kBaapaTHuyHONH (OpMBI K KaHOHHYECKOMY BHIY.
KBanpuku B apdunHOM mpoctpancTBe. [IpuBenenue ypaBHEHMsI KBaJpPUKH K KaHOHUYECKOMY
Buy. KBagpuku B €BKINA0BOM MPOCTPAHCTBE.

4 METOANYECKHUE PEKOMEHJAIINU (YKA3AHUA) JJIA CTYAEHTOBIIO U3Y-
YEHUWIO JUCHUITJINHBI

Pabouas mporpamma nmpu3BaHa MOMOYb CTYACHTaM (PU3UKO-MATEeMaTUYECKOTO (aKylIbTe-
Ta B OpraHu3aIlii CaMOCTOSTEIHFHOU PabOThHI IO OCBOCHHIO Kypca reoMeTpuH. I'eoMeTpust sBiisi-
eTcs QyHIaMeHTanbHOW yueOHOW aucuurinHoW. Ee mpernomaBaHue uMeeT 1Lenblo JaTh Oymy-
HIEMY YYUTEII0 MaTeMaTHKHU OCHOBY T€OPETUYECKOW MOJATOTOBKH, HEOOXOAUMOM sl aHAJIM3a U
pEIIeHUs TPAKTUYECKUX 3a]1a4, a TAKXKE JIJIsl IPETOIaBaHMsl 3TON JUCIUIUIMHBI B IIKOJIE.

Pabouas nmporpamMma AWMCHUIINIMHBI COCTAaBJICHA B COOTBETCTBUH C y‘-Ie6HBIM IIJTAaHOM 110
CIEIHMAILHOCTH M TOCYAapCTBEHHBIM OOpa3oBarenbHbIM cTaHmapToMm BIIO. B mporpamme pac-
KpBIBaeTCs CO/AEPKAHHUE PA3/esIOB U TeM IUCHUIUIMHBL. 3J€Ch K€ MPEICTaBICHO TEMaTHYeCcKoe
MJIAaHUPOBAHUE JIEKIIMOHHBIX U MPAKTUUYECKUX 3aHATUH, pACCUMTAHHBIX HA U3yYEHUE T€OMETPUHU
B TE€UEHHE 3-X CEMECTPOB.

Teopernueckuii MmaTepuall Kypca MpeACTaBICH MIAHOM JIEKIIMOHHBIX 3aHATUN C YKa3aHU-
€M BOMPOCOB, pACCMAaTPUBAEMBIX HA KaXKIOM JIEKIINH.

PaGouas mporpamMMa coAep UT TUIaHbI TPOBEACHUS MPAKTUYECKUX 3aHATUI C yKa3aHUEM
MOCIIE0BATEIHLHOCTH PacCMaTpPUBAEMbIX BOIPOCOB, MIPUMEPHI TUIIOBBIX 3a/lad, MPUMEPHbIE Ba-
pUaHTbl MATCMATHYCCKUX OUKTAHTOB, KOHTPOJIbHBIX U CAMOCTOATCIIbHBIX pa60T, MMPOBOAUMBIX
HAa 3aHATHUSX.
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B paboueii mporpamme npencTaBiieHbl IPUMEPHbIC BapUaHThl MHAWBUAYAIBHBIX PadoT,
KOTOPBIE [T03BOJISAT IPOBEPUTH YPOBEHBb YCBOCHUS U3YUYEHHOI'O MaTepUaa.

Pabouas mporpamma coaepKuT IpUMEpPHbIE BOIPOCH! K AK3aMeHy (1o mporpamme 1 ce-
MecTpa), a TakXkKe IPUMEpHbIE BOIPOCHI K 3aueTaM (1o mporpaMme 2 u 3 ceMecTpoB), KOTOpbIE
N03BOJIAT Hanboee 3(h(HeKTHBHO OpraHN30BaTh MOJTOTOBKY K HTOTOBOW MPOBEPKE 3HAHUIA.

[Tpu moAroTOBKE K 3aHATUAM, 3a4€Ty U SK3aMeHaM CTYJEHThl MOT'YT MCII0JIb30BaTh JIUTE-
patypy, IpUBEJEHHYIO B pabo4eil mporpaMme.

IToaroToBky K sk3aMeHy Hauboliee palMOHAIBHO OCYLIECTBIATH IyTE€M IOBTOPEHUS U
CUCTEMATH3alMK Kypca T€OMETPUU C IOMOIIbIO KpaTKUX KOHCIEKTOB. [Ipu pabote ¢ TeopeTuue-
CKUM MaTepHaJOM CTYIEHT JOJDKEH YSICHUTh HauOoJsiee Ba)KHblE MJEH KaKJIOW TEMbl, yMETh
MOJIb30BAThCS OCHOBHBIMH TMOHATUSAMHU M YTBEP)KICHUSAMH (3HATh UX (OPMYIMPOBKH, JIEMOH-
CTPUPOBATh UX MCIIOJIb30BaHUE HA IIpUMEpax, IOHUMaTh YCIOBUS NPUMEHEHHUs U T.1.). Kak mpa-
BUJIO, KaXK/as TeMa, U3yYeHHas B paMKaX Kypca F€OMETPHUM, COJAEPKUT PsiJ OCHOBHBIX 3ajad,
preMaMM U METO/IaMU PEIlIeHUs] KOTOPBIX JTOJKEH BIIaJeTh CTY/ICHT.

Y4eOHO-MeTOANYECKOE O0ecTedyeHHe CAMOCTOSITeIbHOI padoThl
CTYJA€HTOB MO IMCUMUILINHE

KoJsmnuecTBo yacoB, B
COOTBETCTBHH C

HaumeHoBaHue TeMblI DopMbI/BUABI CAMOCTOSATEILHOMH PadoThI yuyedHo-
TEeMAaTHYCCKHUM I1J1a-
HOM
Il cemecTp
[Tonsitue Bektopa. JIu- | KoHcnekT TeopeTuueckoro marepuana, Bbl- | [
HeWHbIe onepanuu HaJ | nmojgHenue M3 Ne 1
BEKTOpaMHU
basuc BekTOpHOTO KoHncrnekt Teopermyeckoro marepuana, BbI- | 7
npoctpancTBa. Koop- noHeHue M3 Ne 1
JIMHATHI BEKTOpa B
IaHHOM Oaswuce.
CxansipHble yMHOXe- KoHncrnekT Teopermyeckoro marepuana, BbI- | 7

HUSI BEKTOPOB.

nosmenne U3 No 1

Pa3znuunble cucTeMbl Koncnekr mo teme «Metoa koopauHat Ha | /7
koopauHar. [IpeoOpa- | muiockoctuy, BeimoaHeHue N3 Ne 2

30BaHUS CUCTEMBI

IPSIMOYTOJIBHBIX KOOP-

IuHaT. MeTtoa Koop-

JUHAT HA MJIOCKOCTH.

Paznuunbie criocoOsl KoHcnekT Teopernyeckoro marepuaia, Bbl- | 7
3aJlaHus PSIMOM U ee noiaenue 13 Ne 2

ypaBHeHHUs. B3aumnoe

pacrosoXeHue mnps-

MBIX.

Metpuueckue 3agaun | KoHCIIEKT TeopeTuueckoro marepuana, Bbl- | [
TEOPUH IPSIMOM. nosiHeHue 13 Ne 2

Onnunc. CoiicTBa 351- | KOHCIIEKT TeopeTuueckoro marepuana, Bbl- | [
JMIca. nosiHeHue 13 Ne 3

['unepGona. CoiictBa | KoHCHeKT TeopeTHueckoro marepuana, BbI- | 7
runep6oisl. [Tapabona. | nomnenne M3 Ne 3

B3aumuoe pacrionoxke- | KoHCIIEKT TeopeTHdeckoro marepuana, BbI- | 6

HUE JIMHUI BTOPOTO
MIOPsIIKA U IIPSIMOM HA

nonaenue 13 Ne 3
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miockoctu. [Ipusene-
HUE YpPaBHEHUS JIMHUHU
BTOPOTO MOPsJIKA K

KAaHOHMYECKOMY BUJY.

111 cemecTp

Bextopsl B ipocTpan- | KoHcnekT TeopeTuueckoro marepuana, Bbl- | 11
ctBe. CkansipHoe npo- | nojHenue M3
U3BEJICHUE BEKTOPOB.
BekropHoe npousse-
JIEHUS] BEKTOPOB.
Cwmemannoe npousBe- | KoHcnekT Tteopernueckoro martepuana, Bbl- | 11
JICHHST BEKTOPOB. Pe- noiHenue 13
LIEHHE 33]1a4 AJIEMEH-
TapHOU T'€OMETPUU
BEKTOPHBIM METOJ0OM
VYpaBHeHus miuockocty. | KoHCIEKT TeopeTnyeckoro Marepuaina 11
IInockocTs B cucreme
KOOpJUHAT.
Paznuunbie criocoObl KoHcnekr TeopeTrueckoro marepuana 11
3aJaHus IpAMOH B IIPO-
CTPaHCTBE U €€ ypaBHe-
HUSL.
Merpuueckue 3anaun | KOHCIIEKT TEOpEeTHYECKOro MaTepuana 11
TEOPUU NPSIMOH U IIJIOC-
KOCTH
[Mununapuueckue u Ko- | KoHcnekT Teopernueckoro marepuana, Bbl- | 11
HUYECKHE NMOBEPXHOCTHU | moiaHeHue 13
BTOPOT'O MOPSAKA.
Onnuncoun, runep6o- | KoHncnekt Teopernueckoro martepuana, Bbl- | 11
JIOUJBL. nosiHeHue 13
[Tapabonounnsl. Knaccu- | Koncnekt Teopernueckoro martepuana, Bbl- | 11
¢bukanus nosepxHocrel | moaHenue U3
BTOPOTO MOpPsSAKA

IV cemecTp
JlBmkenue, ero ceoii- | KoHcmekT TeopeTndyeckoro marepuana, Bbl- | 15
CTBa, CIIOCOOKI 3aJ1a- MOJHEHWE 3aJaHui 3a4€THOM KOHTPOJbHOU
Hus. YacTHbIE BUIBI paboThI
JIBMYKEHUH IIITOCKOCTH
I'pynna aBuxeHu KoHcnekr Teopernueckoro marepuana, Bbl- | 15
IIJIOCKOCTH U €€ II0I- MOJHEHWE 3aJaHui 3a4€THOM KOHTPOJIbHOU
rpynnsl. Knaccuguka- | paboTsl
WS OBUKECHUM.
[TpeoGpa3zoBanue mo- KoHcnekr Teopernueckoro marepuana, Bbl- | 15
no0usi, CBOMCTBA MO- MIOJIHEHUE 3aJaHUM 3a4€THOM KOHTPOJIBHOU
00ust paboThI
Addunnsie npeodpa- | Koncnekr no teme «Addunnsie npeobpaszo- | 15
30BaHus. [ pynmnosoi BaHM. [ pyIIoBoi noaxon B reOMETPUN»
IIOJIXOJl B TEOMETPUU
[Tpunoxenue npeobpa- | Pemenne 3anau 15

30BaHUH INIOCKOCTH K
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pELICHUIO 3a/1a4

N3o00paxenue miuockux | KoHCIEKT TeopeTnyeckoro Marepuana 15
¢buryp B napaienbHoi
IPOEKLINU
N3o0pakeHue npo- Koncnekt o teme «3o0pakenune Tenm Bpa- | 15
CTPAHCTBEHHBIX (UTYp | IIEHHs, OUIMOKHU, IOIyCKaeMble mpu u300pa-
B MIApAJUICTILHOM MPO- | )KEHUU»
SKIIUU
[TocTpoenue ceuenuii | BelmonHeHWe 3amaHus: MOCTpoeHUEe ceueHuid | 15
MHOTOTPaHHUKOB. Me- | MHOIOTPaHHHUKOB METOJIOM CJIE/I0B
TOJI CJIEJIOB.
[Toctpoenue ceuennii | BrimonHenue 3agaHus: mocTpoeHue ceyeHuid | 16
MHOTOTPaHHUKOB. Me- | MHOTOTPaHHUKOB ~ METOJOM  BHYTPEHHETO
TOJl BHYTPEHHETO IIPO- | IPOEKTUPOBAHUS
E€KTUPOBAHMSI.
3adetHast KOHTposbHAs | [loArOTOBKA K KOHTPOJIBHOM padboTe 15
pabora
VcemecTp
[Tonstue o mareMatu- | KOHCIEKT T€OpEeTUYECKOTO MaTepuana 12
YECKOM CTPYKTYpE.
WuTepnperanus cu-
creMbl akcuoM. He-
MIPOTUBOPEUNBOCTD,
HE3aBUCHUMOCTb, I10JI-
HOTA CUCTEMBI aKCUOM.
HemnporusopeunBocts | Koncnekt no teme «Omnpenenenue npocteit- | 11
Y TIOJTHOTA CUCTEMBI IIMX T€OMETpPUUYECKUX (PUryp B cucreme ax-
akcuoM Beiurs Tpex- cuoMm Belinsa»
MEPHOT0 €BKJINA0BA
npoctpancTBa. Onpe-
JIeTICHUE TIPOCTEUIINX
reoMeTpUUYECcKux pu-
Typ.
Cucrema akcuom AHanu3 COBpEMEHHBIX IIKOJIbHBIX Y4eOHHKOB | 12
HIKOJILHOTO Kypca reo-
METpUU. AHAIIN3 CO-
BPEMEHHBIX Y4eOHHUKOB
I'eometpus no EBknu- | Koncnekt no teme «I'eomerpust no Ekimaa. | 11
na. "Havano" EBxinna. | "Hawano" EBknuaa. IIaTeii moctynaT»
ITaTe1ii nocrynar.
Cucrema akcuom Jlo- Koncmekr no teme «Cucrema akcuom ['wib- | 12
O6aueBckoro. JnemeH- | Gepray
ThI reomeTpuu JloGa-
4EBCKOTO.
HenporusopeunBocts | Iloaroroska k cemunapy no teme «lloctpoe- | 11
CUCTEMBI aKCUOM Hue Mozenu IlyaHkape», KOHCHEKT IO TeMe
miockoctH JIobaues- «Kpusbie Ha mmockoctu JIoGaueBCKOT0»
ckoro. Mogens A. Ily-
aHkape miockoctu Jlo-
06ayeBCKOTro
HezaBucumocts akcu- | KoHcmekr mo teme «Mogmens mockoctd Jlo- | 12
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OMBI TIapaIeIbHBIX OT
OCTaJIbHBIX aKCHOM
eBKJIMJIOBOM I'€OMET-
pun. Mojiens TI10CKo-
ctu Jlob6auesckoro Ke-
m-Kneiina

OaueBckoro Kenu-Kiieiinay

AddunHOE n- MepHOE
pocTpaHcTBo. Ad-
¢uHHAsA cucTeMa KO-
opauHat. EBKIIOBO
N- MEpHOE MPOCTPaH-
ctBO. Paccrosinue
MEXy IBYMS TOUKa-
mu. KBanparuuneie

(dopMbl

Koncmext TEOPECTUUCCKOro MaTepuajia

11

IIpuBenenue kBaapa-
TUYHOH (DOPMBI K Ka-
HOHUYECKOMY BUY.
KBaapuku B adhun-
HOM IIPOCTPAHCTBE.

Koncmekt TCOPCTUUCCKOro MaTcpuajia

12

Teopema [lezapra.
IIpunosxeHue Teopemsl
B 3JIEMEHTapHOU reo-
METPUU

Pemenue 3amau

11

Co’xHOE OTHOILLIEHUE
YEeThIPEX TOUYEK Mpsi-
MoH. ["'apmonnueckas
YyeTBepKa TOUEK

Ka IpAMBIX»

Koncnekr no teme «l'apmonHnyeckas uerep- | 12

I'apmMoHMYeckue cBOM-
CTBA MTOJIHOTO YEThI-
pexsepiunHHMNKA. [1o-
CTPOCHHE YETBEPTOU
TapMOHHMYECKOU TOYKHU.

OHOU JIMHEUKU

Pemenne 3amauy Ha MOCTPOCHUC C ITOMOIIBIO 12

3aueTHasi KOHTPOJIbHAs

[ToaroroBka K 3a4eTHOUM KOHTPOJIBHOU padote | 12

pabota
Uroro 452
5 HPAKTUKYM IO JUCHUIIJIMHE
2 Cemectp
Pa3nes 1. DiieMeHTHI BeKTOPHOI1 ajiredpbl. ['eomeTpusi Ha MJIOCKOCTH
TemaTnuecKkuil JIaH NPAKTHYECKUX 3aAHATHI
CamocrosiTesibHasA
Tema Yacel | Jlureparypa
pabdora
DneMeHThl BEKTOPHOH anreOphl: 1 [1] T 188 NunuBuayanbaas pabo-
[TonsiTue BekTopa. JInHeitHbie onepa- Ta 1o TeMme «BekTopel
IIUU HAJl BEKTOPAMH Ha IJIOCKOCTH»
DJIeMeHTBI BEKTOPHOM anreOph: [1]87 Koncmekr Teopernye-
Bbasuc BekTopHOro npocrpancrsa. Ko- CKOr0 MaTepuasia
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OpAMHATHI BEKTOpa B JAHHOM Oa3uce.

DJeMeHTH BEKTOPHOH anreOpshl: [1] §4 Koncnekr Teopernye-

CKayiipHbIe YMHOXEHHS BEKTOPOB. CKOT0 MaTepuaia

DJeMeHTHl BEKTOPHOH anreOpshl: 1 [1] §4

JIuHeitHbIe onepaluy HaJl BEKTOPaMHU.

CkasisipHO€E ITPOU3BENECHNUE BEKTOPOB

Metoa KOOpAuHAT HA MJIOCKOCTH: [1]rax 1§81 KoncnekT TeopeTnye-

Paznuunsle cucreMsl koopauHar. Ipe- CKOI'0 Marepuaia

00pa30oBaHMs CUCTEMBbI IPSMOYTOJIb-

HBIX KOOpPAMHAT.

[Ipsamas TuHUS HA TITIOCKOCTH: [1]rm 1§2 NunuBuayanbpHas pabo-

Paznuunbie criocoObl 3ajaHus TIPSIMO Ta 110 Teme «lIpsimas Ha

u ee ypaBHeHUs. B3aumHoe pacmosno- IUIOCKOCTH

JKEHUE TIPSIMBIX.

[TpsiMast TMHUS HA TUIOCKOCTH: 1 [1] T 1§2

Metpuueckue 3a1a4u TEOPUU MTPSMOM.

JIvaum BTOpOTO NOpsAKA: [1]Ta 1§3 KoncnekT TeopeTuye-

Onnunc. CBONCTBA JUIMIICA. CKOT'0 MaTepuaia

JIunuum BTOpOrO MOpsAAKA: 1 [1]Tn 1§4-6 OnTtuueckue cBOKCTBA

['uniep6ona. Cpoiicta runepOonsl. [1a- JMHUHA BTOPOro nopsii-

paboua. Ka. YpaBHEHUE JIMHUU
BTOPOTO MOPSAKA B IO-
JISIPHBIX KOOpJUHATAX.

JIvaum BTOpOTO MOpsIKA: [1] §32 NunuBunyanbuas pabo-

B3aumHoe pacronoxeHue TMHUN BTO- Ta 1o teme «JIlunun

poro nopsiika ¥ NpsiMoi Ha IMIIOCKOCTH. BTOPOT'O TOPSIKa»

[IpuBeneHue ypaBHEHUs: TMHUU BTOPO-

r'o MOpSAJIKa K KAHOHUYECKOMY BH]TY.

BCEI'O: 4

Conep:xaHue NpaKTHYECKUX 3aHATHI

3ansaTue Nel, 2 «OnemeHThl BekTOpHOH anredpsl: [lonsTie Bekropa. JIuHeitHble onepannuu HaJ
BEKTOPAMID»

OcHoBHBIE THIIBI 33124, OTpabaThIBaeMble Ha MPAKTUYECKOM 3aHSATHH:
1. Pacmo3naTh KoJITMHEApHBIC, COHAIMPABIECHHBIE, TPOTHUBOMOI0KHOHAIIPABICHHBIE,
paBHbIE, MPOTUBOIOJIOKHBIE BEKTOPHI.
2. TloctpouTh KOJUITMHEApHBIC, COHAINPABJICHHBIC, TPOTHBOIIOIOXHOHAIIPABIICHHBIC,
paBHbIE, MPOTUBOIOJIOKHBIE BEKTOPHI.
3. Toctpouth cymmy, pa3HOCTh, IPOU3BEICHUE BEKTOpA HA YUCIIO.
4. TlpencraBuTh BEKTOP B BHJIE AIreOpanvdecKor CyMMBI, pa3HOCTH BEKTOPOB.
B koHIIe 3aHATHS caMmocTosITENbHAS paboTa U3 1ByX 3aAa4 1) u 4) TUIOB.
CTyneHThI MOTY4a0T HHAUBUAYaTbHYI0 paboTy Nel mo TeMe «BeKTOphI Ha MIOCKOCTH
[omaiaee 3ananue:
1. [ToaroroButk Teoputo no aexuuu Nel
2. Kaxxnprit CTyIeHT AOMKEH U3 WHINBUIYAIBHOU PaOOTHI PEIIUTh MIEPBYIO 3a/1a4y.

3. 4-5samaums [13],rn7,§30; 17]rn 1, § 1.

Jlureparypa:



14

1. Aranacsn, JI.C. 'eomerpust. B 2 4. Y. 1 yue6.mocobue ms crygaeHToB (us.-mat. daxk.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puie. — 2-e uzna., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yueb. mocobue st cTyieHTOB Gu3.-mat. (ak. mnea. WH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: ni.

3. Knerenuk, /I.B. COopHUK 33124 IO aHATMTHYECKOM TEOMETPUH: Y. TocoOue s BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

3anstue Ne3 «DneMeHTH BEKTOpHOU aireOpbl: basuc BekTopHOro mpocrpancTBa. KoopauHaTsl
BEKTOpA B JaHHOM Oa3uce» (caM-HO)

OCHOBHBIC THUIIBI 3aaa4, OTpa6aTI)IBaCMI)I€ Ha NPAKTUYCCKOM 3aHATUU:

1. Pacrnio3HaTe KOOpAMHATBHI BEKTOpA B €ro pasjioKEeHUM MO Oa3ucy, 3amucarh pas-
JIO’)KEHUE BEKTOpa M0 JaHHOMY 0a3ucy MpU U3BECTHBIX KOOPAUHATAX.

2. HaiiTu KoopAnHATBI CyMMBI, pa3HOCTH, IPOU3BEACHUS BEKTOPA HA YHCIIO.

3. [IpoBepuTh MOTYT JIM TaHHBIE BEKTOPHI 00pa30BBIBAThH Oa3uC.

4. Haiitu pasnosxeHue BeKTopa 10 JaHHOMY 0a3ucy.

S. [IpoBepuTh KOJIIMHEAPHOCTh BEKTOPOB, 3HAsl UX KOOPAUHATHI.

Jlureparypa:
1. Aranacsn, JI.C. I'eometpus. B 2 4. Y. 1 y4e0. mocobue 1si CTYACHTOB (hr3.-MaT. Qax.

nea. ua-toe/ JI.C. AranacsH, B.T. Bassuies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eomerpus. B 2 4. Y. 1 yue6.nmocobue st cryaeHToB (hus.-mar. (ak. meq. MH-TOB /
JI.C. AranacsH, B.T. ba3zsines. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33724 IO aHATUTHYECKON T€OMETPUU: Y. TOCOOHE IS BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccusi», 2005. — 200 c.

3ansitue Ned «OneMeHThl BeKTOpHOU anreOpbl: CKalsipHble YMHOXKEHHS BEKTOPOB.» (CaM-HO)

OCHOBHBIC THUIIBI 3aaay, OTpa6aTBIBaeMBIC Ha NPAKTHUYCCKOM 3aHATUU:

1. Haiitn ckansipHO€ IpOU3BEAEHUE TIO OIIPEAEIICHHUIO.

2. BbruncnuTh cKalsipHOE NPOU3BENEHUE B KOOPAMHATaX B OPTOHOPMHPOBAHHOM
Oasmuce.

3. Haiitu amuHy BeKTOpa B OpTOHOPMUPOBAHHOM 0Oazuce.

4. HaiiTi yron mexay BeKTopaMu B OPTOHOPMUPOBAHHOM 0a3muce.

5. Beruucnuth ckanspHoe npousseqeHue B appuHHOM Oasuce.

6. Haiiti nnmuHy BekTOpa, yroj Mex11y BeKTopaMu B apduHHOM Oasuce.

7. Haiitu npoekuuo BEKTOpa Ha BEKTOP.

8. Boruncnuth paboTy Tena, Ha KOTOpOe JeCTBYET cuia.

Jlureparypa:
1. Aranacss, JI.C. I'eomerpus. B 2 4. Y. 1 yye6.mocobue ans cTyneHToB (us.-MaT. ak.

niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.mocobue it cTyaeHTOB (u3.-mar. (ak. rmej. MH-TOB /
JI.C. AranacsiH, B.T. Ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, I.B. COopHHK 3a/1a4 IO aHATUTUYECKOW TE€OMETPHUH: yU. TOCOOUE TSI BTY-
30B / 1.B. Knerenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.



15

3austue NeS «DiieMEeHTBl BEKTOPHOU anreOpsl: JIMHEHHbIN oniepanuu Haj, BeKTopamu. Ckamsp-
HOE MPOU3BEACHUE BEKTOPOB)

3aHATHE TPOXOAUT B MHTEPAKTUBHOU (opme. CTyIAeHTHI pabOTaIOT B Mapax. 3allUIlaioT
UHIUBHIyabHOE 3aganue Ne 1. OquH CTyeHT OOBSACHSET peleHus 3a1ad, BTOpoil 3a1aéT emy
TEOPETUYECKHE BOMPOCHL. 3aTeM OHM MEHSIOTCA Mectamu. Hanbonee nHTepecHbIe pemieHus 3a-
Jla4d CBOETO ToBapHIla (GUKCUpYyIOTCs B TeTpaau. 3aTeM Kaxaas napa caaér 13 npenonasarento.

BapuanT Ne 0
1. Jau nmapamnenorpamm ABCD. Ilycts AB = a , AD =D . Pasnoxure no sexro-

pam @ u b sexropst AC uAN | rne N — cepeuna DC .

2. HOKa?»aTB, 4TO CyMMa BCKTOPOB, COCAUHAIOMHNX LCHTP IMPABUIBHOI'O TPEYTOJIb-
HHUKa C €TI0 BEpIIMHAMU, paBHA HYJIb-BCKTOPY.

3. TIIposeputs, uto Bektopsl €, =(1,—1)u €, =(2;3) obpasyror Gasuc u Haiitn
pasnoxenue sektopa a = (2;—1) no sromy Gasucy.
4. Jloka3aTh, 4TO JMATOHAIIM POMOA B3aUMHO TIEPIEHTUKYIAPHBL.

5. Haiitu yron Mexy sexropamu a = (2;2) nd+b, rae b= (3;-2).

6. VI3MeHHTCS 1M CKalIpHOE NPOU3BEICHHE JIBYX BEKTOPOB, €CIIHM K OJHOMY M3 HUX
puOaBUTh BEKTOP, NEPIECHIUKYIAPHBIA JPYTOMY COMHOKUTENO?

Jlureparypa:
1. Aranacsn, JI.C. 'eomerpusi. B 2 4. . 1 yue6.mocodue nist cryaeHToB (us.-mat. daxk.

nexa. ua-Toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. 'eometpus. B 2 4. Y. 1 yueb. nmocoOue it CTyJeHTOB pu3.-MaT. (ak. mex. UH-TOB /
JI.C. AranacsH, B.T. ba3zsinesn. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33724 IO aHATUTHYECKON T€OMETPUU: Y4. TOCOOHE [T BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

3anstue Ne6 «MeToa KOOpIMHAT Ha TIOCKOCTH: Pasnuunble cucteMsl koopauHat. [Ipeodpaso-
BAaHMSI CUCTEMBI ITPSIMOYTOJIBHBIX KOOPJMHAT.» (CaM-HO)

Tema BBIHOCUTCS HA CAMOCTOSATEIBHO U3Y4YCHHUE.
OcCHOBHBIE TUIOBBIE 331a4U:
1. Tloctpouth TOUKY B a(pUHHON U MPSIMOYTOJILHON CHCTEME KOOPJIUHAT IO €€ KO-
OpJMHATaM.
[TocTponTh TOYKY B MOJSPHON CHCTEME KOOPAUHAT.
Haiitn koopArHATBI BEKTOpA 110 KOOPAUHATAM €r0 KOHIIOB.
Haiitn paccTosiHME MEXTy TOUKAMM.
Haiitn koOpAMHATBI TOUKH, JEIALIEN OTPE30K B OTHOLICHUH.
CocraButh ananutuyeckoe ycimoBue aisa [MT.
[To Buny I'MT 3anucarbh aHaIUTUUYECKOE YCIIOBUE.
Onpenenutsb cBoiictBa ' MT 1o ero aHaauTHYECKOMY YCIIOBHIO.

Nk LN

Jlureparypa:
1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue nist cryaeHToB (us.-mat. daxk.

nen. nH-ToB/ JI.C. Atanacsan, B.T. ba3buies. — 2-e uza., crep. - M.: KHOPVYC, 2011. - 396 c.
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2. Teometpus. B 2 4. Y. 1 yue6.nmocobue st CTyaeHTOB (pu3.-Mar. (ak. mej. uH-TOB /
JI.C. Artanacsn, B.T. ba3buies. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHUK 33124 IO aHATMTHYECKOM T€OMETPUH: Y. TocoOue sl BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

3ansatue Ne7, 8 «lIpsimast nmuHMA Ha TIIOCKOCTH: Pasnnynble criocoObl 3aaHus MPSMON U ee
ypaBHeHUs. B3anmMHoe pacnoyiokeHne npsiMbIX.» (caM-HO)

(OCHOBHBIC THUIIBI 3aaa4, OTpa6aTBIBaCMBIe Ha NPAKTUYCCKOM 3aHATUU:

1. CocTaBUTh KAHOHUYECKOE YpaBHEHHUE IPAMOM 110:
a. TOYKE M HaIPABIISIOIEMY BEKTODY;
b. 10 JIBYM TOYKaM.
2. CocTaBUTh ypaBHEHHE MPSIMOM B «OTPE3KAX).
3. Haiitu oTpe3ku orcekaemble MPsIMOIl Ha KOOPIAMHATHBIX OCSX.
4. CocTaBUTh apaMEeTpUUYECKUE YPABHEHUS IPSMOIL.
S. Hcnonb3ys napameTpuueckue ypaBHEHHUS, MPOBEPUTHh MPHHAJICKHOCTb TOUYKU
IPSAMOM.
6. CocrtaBuTh 00111€€e ypaBHEHHE MIPSIMOIL 110:
a. TOYKE W BEKTOPY HOPMAIIH;
b. M0 TOYKE U YII0BOMY KOd(DPHUIIMEHTY.
7. HccnenoBath o01Iee ypaBHEHUE TIPSIMOH.
8. Haiiti 0011yto TOuky ABYX MPSMBIX.

Jlureparypa:
1. Aranacss, JI.C. 'eometpus. B 2 u. Y. 1 yye6.nocoOue ans cTyAeHTOB ¢u3.-Mat. pax.

niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.nmocobue st cryaeHToB (u3.-mar. (ak. meq. MH-TOB /
JI.C. AranacsiH, B.T. Ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /[.B. COopHUK 3324 IO aHATMTHYECKOW TEOMETPUH: Y4. TOcOOUe /s BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccus», 2005. — 200 c.

3ansaTue Ne9 «IIpsmast TMHMS Ha IUIOCKOCTH: MeTpuueckue 3a/1au TEOpUr IPSIMOM.»

OCHOBHBIC THITEI 3aaa4, OTpa6aTI)IBaeMI)Ie Ha IMPAKTUYCCKOM 3aHATUHN:
1. I/ICCJ'IC,Z[OBaTB B3aMMHOC paCIIOJIOKCHUC IIPAMBIX.

2 Haiitn yron Mexny npsiMbIMH.

3 Haiitu paccTossHUE OT TOUKH 10 IIPSMOM.

4, CocTraBuUTh ypaBHEHHE OMCCEKTPHUCHI YTIIa.

5 CocTaBUTh HOPMAJILHOE YPaBHEHUE MIPSIMOM.
6. CocTaBUTh NOJISPHOE YpaBHEHUE MTPSMOM.

WNuTepakTB: paboTa B MaJIbIX TPYNINax: MOUCK PEHICHUs] TEOPETHUECKUX 3ajiay, BBIBOJ (POPMYII.
[omariHaee 3ananue:
1. TloBTOpUTH BCE OCHOBHBIE (POPMYJIBI IO TEME «IpSAMas», MOATOTOBUTHCSA K MaTe-
MaTU4YeCKOMY JTUKTaHTy. [loaroroButek Teopuro no aexuun Neb.
2. Kaxnaplili cTyneHT JOKEeH W3 MHIMBUAYAJIbHOW palboThl pemuTh 3amaun Ne
4,5,6,10,11,14.

Jlureparypa:
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1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue mst cryaeHToB (us.-mat. axk.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puie. — 2-e uza., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yue6.nmocobue mist cTyaeHToB (us.-mar. (ak. mneq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: ni.

3. Knerenuk, /[.B. COopHuK 33124 IO aHATUTHYECKOM TEOMETPUU: Y. TocoOue ISl BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

3anstue Nel0, 11 «JIunuu Broporo nopsaka: Dmurnc. CBoiicTBa 3uInmca.» (caM-Ho)

OCHOBHBIC THITBI 3aJa4, 0Tpa6aTbIBaeMI)Ie Ha IMMPAaKTUYICCKOM 3aHATHU:

1. [To KaHOHMYECKOMY YPaBHEHUIO DJUIMIICA OMPECIIUTh MMOIYOCH, (POKaIbHBIHN Ia-
pameTp, SKCLICHTPUCHUTET.
2. [To xkaHOHHYECKOMY ypaBHEHHIO DIUIMIICA HAWTH KOOPAMHATH BEpIIMH, (POKYCOB,
YPaBHEHHUS JUPEKTPUC.
3. ITocTpoeHue aumIca 1o ero EeMeHTaMm.
4. CocTaBuUTh KAHOHMYECKOE YPAaBHEHHE 3JUIMIICA, 3HAS MOJyOoCcH, (pOKaIbHbIN mapa-
MCTP, SKCUCHTPUCUTCT, YPAaBHCHUA JUPCKTPUC.
S. CocTaBUTh ypaBHEHHE JLIUIICA 110 ONIPEAEICHUIO.
6. Haiitn XapakTepuCTUKH JUINAIICA 110 €r0 CBOMCTBAM.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (pak.
niea. uH-ToB/ JI.C. AranacsH, B.T. Bassuies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. Y. 1 yueb. mocobue i cTyIeHTOB Qu3.-mar. (ak. meji. WH-TOB /
JI.C. AranacsH, B.T. ba3zsines. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33724 IO aHATUTHYECKON T€OMETPUU: YU. TOCOOHE IS BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccusi», 2005. — 200 c.

3anstue Nel2, 13 «JIunuu BToporo nopsaka: 'unep6omna. CoiictBa runep6oisl. [TapaGomna.»

OCHOBHBIC THUIIBI 3aaay, OTpaGaTLIBaeMLIe Ha IMPAKTUYCCKOM 3aHATHHU:

1. [lo xkaHOHHMYECKOMY ypaBHEHUIO TMIIEpOOJbl ONPEAETUTh MOIYOCH, (HOKATbHBIN
napaMmeTp, SKCLEHTPUCUTET.

2. [To xaHOHWYECKOMY ypaBHEHHUIO THUMEepOOsIbl HAWTH KOOPAMHATHI BEpPIIMH, (HOKY-
COB, YPaBHEHHUS JUPEKTPUC, YPABHEHUS ACUMIITOT.

3. [TocTpouTh rumnepoboIy Mo €€ IIEeMEHTaM.

4. CocTaBUTh KaHOHMYECKOE YpaBHEHHE T'MIEepOOJIbl, 3HAs MOIYOCH, (POKaIbHBIHI

rapameTp, SKCLIEHTPUCHUTET, YPAaBHEHUS JUPEKTPHC.

S. CocTaBUTh YpaBHEHHE IMIIEPOOIIBI IO OIPEAEICHHUIO.

6. Haiitu xapakTepucTuku runepOosisl o ee CBOMCTBaM.

7. Onpenenutb XapakKTEepUCTUKU TUIIEPOOIIBI CO CMEIIEHHBIM LIEHTPOM.

8. ITo xkaHOHWYECKOMY ypaBHEHMIO MapadoIIbl ONPEAeTuTh (POKaTbHBIN apaMeTp.

9. [To kaHOHHMYECKOMY YpaBHEHMIO MMapaboJibl HAWTH KOOPAMHATHI BEPIIUHBI, (HOKY-
ca, ypaBHEHHUE JUPEKTPUCHI.

10.  TloctpouTh mapaboiry MO €€ FJIEMEHTaM.

11.  CocTaBUTh KaHOHWYECKOE YpaBHEHHE MapadOIIbI.

12.  CoctaBuTh ypaBHEHHE Mapa0OOIIBI IO OMPEACIICHHUIO.

13.  HaiiTu xapakTepucTHKH 1apaboJIbl IO ee CBOMCTBaM.
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14.  OmnpenenuTh XapakTEPUCTUKU MapabOIIbl CO CMEIIEHHON BEPIIMHOM.
15,  OmpenenuTh BUJ JIMHUK BTOPOrO MOPsAKA 10 MOJIIPHOMY YPaBHEHUIO.
16.  CoctaBuTb NOJSAPHOE YPAaBHEHHE JIMHUU BTOPOTO MOPSIKA.

WutepaktuB: paboTa B MajiblX TpYIINax, BbIBOJ YpaBHEHHUsS Mapabojbl, HCCIEIOBaHUE €€
CBOICTB, U300paKEHHE.
Jlomarnee 3amaHue:
1. IoaroroButk TeOpHIO 1O JeKIUU N8, caMOCTOSATENBHOE 3aJaHHE
2. Kaxnplil CTyqeHT JOHKEeH U3 MHAMBHIYaIbHOM pabOThl peUIUTh 3a/lady U3 IpyIl-
el 1 Mo Teme «rurnepoomay.
3. 4-5sapauns [13],Tn4,§19; [17]rn 4, § 2.
4. TloaroToBUTH TEOPHUIO MO JeKIUU Ne8, caMOCTOsTENIbHOE 3aaHIE
5. Kaxnplil cTyIeHT MO/IKeH U3 MHAMBUAYAIbHON paboThl pelIUTh 3aauy U3 rpyIl-
nbl 1 1o Teme «mapabomay.

Jlureparypa:
1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (pak.

nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puies. — 2-e u3na., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. Y. 1 yue0. mocobue s cTyeHToB ¢u3.-mat. (ak. nea. uH-TOB /
JI.C. Artanacsn, B.T. ba3buie. — 2-e uz ., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33724 110 aHATUTHYECKON T€OMETPUU: Y. TOCOOHE IS BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

3ansaTue Nel4, 15 «Jlunuu BToporo nopsjaka: BzanMmHoe pacroniokeHue JUHUN BTOPOTO MOPsiI-
Ka U MpsIMOM Ha TuiockocTu. [IpuBeaeHne ypaBHEHUS JIMHUM BTOPOTO MOPSAIKA K KAaHOHUYECKO-

My BUAY.»

3aHsTHE IPOXOJUT B UHTEPAKTUBHOU Gopme. CTyneHTh paboTaloT B Mapax. 3aluialoT UH-
nuBuayanbHoOe 3aanue Ne 3. OMH CTyIeHT OOBSICHSET pEelIeHUs 3a/1a4, BTOPOH 3a1a€T eMy Teo-
pEeTHUYECKHEe BOIMPOCHL. 3aTeM OHU MEHSITCS MecTaMu. Hambomnee MHTEpecHBbIe pelieHHs 3a1ad
CBOETro ToBapHuIlla GUKCHUPYIOTCS B TETpaau. 3aTeM Kaxjaas napa caaér U3 npenoaasaresto.

Bapuant Ne 0

1. Haiitu LHCHTP WK BCPUINHY, ITOJYOCHU, SKCHCHTPHUCUTET, TUPCKTPHUCHI, CI)OKYCBI, ocCTpoO-
HUTHb JIMHHUIO:

a. (x—6)* —3(y+4)* =144 ;
b. 12(x—6)% +3(y +6)° =144 ;
C. X2+ X = Y.
2. [IpuBecTr K KAHOHUYECKOMY BUAY U IOCTPOUTH

14x% + 24xy+21y* —4x+18y -139 =0

Jlureparypa:
1. Aranacss, JI.C. 'eomerpus. B 2 u. Y. 1 y4ye6.nmocobue amnst cTyaeHToB Gu3.-MaT. pak.

nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.
2. T'eometpus. B 2 4. Y. 1 yue6. mocobue s cryaeHToB ¢u3.-mMar. (ak. mea. uH-TOB /
JI.C. Artanacsn, B.T. ba3buies. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.
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3. Knerenuk, I.B. COopHHK 3a/1a4 IO aHATUTUYECKOU TE€OMETPHUH: yU. TOCOOHE TSI BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

3 Cemectp

Pa3znen 2. HpﬂMbIe JIMHUHU, IIJIOCKOCTH U KBAAPUKH B €BKJINT0OBOM " a(l)q)I/IHHOM npo-

CTPAHCTBAaX.

TeMaTHyeCcKHi IJIAH NPAKTHYECKUX 3aHATHI

CamocrosiTesabHast
Tema Yacwpl Jlureparypa
padora
Bexkrtops! B ipocTpanctBe: CransapHOe 2 [1] T'xl, §9 NuauBunyanbpHas pa-
MPOU3BEJICHHE BEKTOPOB. BekTopHOE 6ota o Teme «Bek-
IIPOU3BENICHUS BEKTOPOB. TOPBI B IPOCTPaH-
CTBE»
Bexkrops! B mpoctpancTBe: CMemanHoe 2 [1] T'n1, §10 WNunuBunyanbHas pa-
MPOMU3BEICHUS BEKTOPOB. Penenue 3agau 6ota o Teme «Bek-
2JIEMEHTAapHON T'€OMETPUN BEKTOPHBIM Meé- TOPBI B IPOCTPaH-
TOJOM CTBE»
[InockocTu u npsimble: Y paBHEHHUSI INIOCKO- [1] T'nl, §11 Koncnekr Teopernye-
ctu. [11mocKkoCcTh B cUCTEME KOOpAMHAT. CKOT'0 Marepuaia
[Tnockoctu u nipsimble: Paznuanbie criocoOb [1] T'nl, §12
3aJlaHus IPSMOM B IIPOCTPAHCTBE U €€ Korcnexr Teoperiie-
CKOT'0 MaTepuaia
YpaBHEHHS.
[Tnockoctu u npsimbie: MeTpudeckue 3anauy 2 [1] a1, §12 CamocrosiTenbHOe
TEOPUHU NPSIMON U TIOCKOCTH pelieHre 3aaau
JIuaum BTOpOro nopsaaka: Lununapuueckue 1 [1] a1, §13 WNunuBunyanbHas pa-
Y KOHUYECKHE MTOBEPXHOCTH BTOPOTO IO~ 6ota o Teme «Ilo-
psaka. BEPXHOCTH BTOPOI'O
TIOPSAIKA»
JIuHUM BTOPOTO MOPSAIKA: DJUTUIICOU, THUIlq 2 [1] Tnl, §14 NunuBunyansHas pa-
000U IBI. 6ota o Teme «Ilo-
BEPXHOCTH BTOPOI'O
TIOPSAIKA»
JIunum BTOporo nopsaka: [lapaGomonasr. | 1 [1] a1, §14 WNunuBunyanbHas pa-
Krnaccudukanus noBepxHocTel BTOPOTO M0+ 6ota o teme «Ilo-
psaaka BEPXHOCTH BTOPOTO
TIOPSIKA»
BCEI'O: 10

Conep:kaHue NPaKTUYECKUX 3aHATHI

3ausatue Nel «Bektopsl B ipocTpaHcTBe: CKaIsIpHOE MPOU3BENCHUE BEKTOPOB B IPOCTPAHCTBE

OcHoBHbIE THIIBI 33]1a4, OTpabaThIBaeMble Ha MPAKTUYECKOM 3aHATHH:
1. Haiitu ckayisipHOE MPOU3BEACHHE IO ONIPEIEICHUIO.
2. BbruucnuTh cKanspHOE NPOU3BEICHHE B KOOPIMHATAX B OPTOHOPMUPOBAHHOM Oa3zuce.
3. Haiitu nuny BekTopa B OpTOHOPMHUPOBAHHOM Oa3Hce.
4. Haiitu yron Mex1y BEKTOpaMu B OpPTOHOPMHPOBAHHOM Oazmuce.
5. BbruucnuTh ckanspHoe npousBeaeHue B appuHHOM Oazuce.
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6. Haiitu nnuHy BeKkTOpa, yroi MeXay BeKTopaMu B apGpuHHOM Oazuce.

7. HaliTu mpoeKIuio BEKTOpa Ha BEKTOP.

8. Bwrumcnuts padory Tena.

Jlomaraee 3amaHue:
1. TloaroroButk Teoputo 1o jekuuu Nel-2 ¥ caMOCTOSITEILHOE 3a/laHuUE.
2. Kaxnplif cTyIeHT H0JDKEH U3 HHANBUAYAIbHON pabOThl PEIIUTh OCTABIINECS 33JaUH.
3. 3-4zamaum w3 [13], ['n 7, § 31; [17] 'n 1, § 3, cpenu 3amay oOsI3aTEIIBHEI 3a/1a4K Ha
buznyecKuit CMbICI.
Jlureparypa:

1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue mjst cryaeHToB (u3.-mat. dak.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3buies. — 2-e u3n., crep. - M.: KHOPYC, 2011. - 396 c.

2. T'eomerpus. B 2 4. Y. 1 yue6.nmocobue st cryaeHToB (hus.-mar. (ak. meq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATUTHYECKOM T€OMETPUH: Y. TOCOOUE IS BTY-
30B / I.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, AJL. I'eometpusi: yuebHoe mocodue s PU3MKO-MaTeMaTUYECKUX (paxysb-
TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuanbHas Jlutepatypa, 1997.- U.1.- 352 c.

3ansaTue Ne2 «BekTopsl B mpocTpaHCcTBe: BekTopHOE Mpon3BeieHHEe BEKTOPOBY (CaM-HO)

TeopeTnyeckre BOIIPOCHL.

1. OpuenTauus TPOHKU BEKTOPOB B IPOCTPAHCTBE.

2. OrmpeneneHrie BEKTOPHOTO TMPOU3BEICHUSI BEKTOPOB. Y CJIOBUSI KOJUTMHEAPHOCTH BEKTO-
pOB.

3. CaolicTBa BEKTOPHOTO MPOU3BEACHUS BEKTOPOB.

4. T'eomerpuyueckuil 1 GU3NUECKUI CMBICII BEKTOPHOTO MPOU3BEICHHUS.

5. BekrtopHoe npousBeneHne B KOOpAUHATAX.

I[IpuMepHBIii HA0OP TUITOBBIX 3a1a4.

1. Opuentanmeit Tterpasapa ABCD HaseiBaeTcst OpueHTalUs TPOWKHM  BEKTO-

pOB{E; AC; ﬁ}. Terpasap ABCD umeer npayro opueHTanuto. OnpeneauTe OpueH-
tanuio Tetpadapos: BCAD; ACDB; DACB; CADB; BACD.

2. Tpoiika BEKTOPOB{d; I_;,E'} - mpaBasi. OnpenenuTe OPUCHTAIMIO CICTYIONINX YIOPSIO-
YEHHBIX HaOOPOB BEKTOPOB: {E, a; c}, {a; ¢; B}, {B, ¢; d}, {c b: a}, {¢; a; B}, {—21_5; a; c},
{—a; 3b: —4c}, {—a; —b; —C}.

3. EcTb CMBICT FOBOPUTHL 0 BEKTOPHOM KBAJIpaTe BEKTOPA d, O BEKTOPHOM KyO€ 3TOr0 BeK-
Topa?

4. JlokaxuTe KOIIMHEAPHOCTb BeKTOpoB d —d u b — ¢, ecim [d, c?] =[¢d] u [d,¢] =
[b, d].

5. TlpeoGpasyliTe BEKTOPHBIE BBIPAKEHUS:

1. [2d—b,d—b+¢];
2. [d+b,d—Db];
3. [3d—b,d— 2b].

6. BekTopsl d u b oGpasytor yron ¢ = < 3nas, uro la| =3, |E | = 4, Bbrunciure |[d +
b,d — b)|, |[3d — b,d — 2b]|

7. Jamwl Bektopel d = (3;—1;—2); b= (1;2;—1). Haiiaure KOOpJIMHATHI BEKTOPHBIX
npoussenenuit [d, b], [2d — b, 2@ + b].

l

B
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[Tonb3ysACh BEKTOPHBIM MPOM3BEACHUEM, BBIYHCIMTE IUIOMAAb TpeyrosbHuka ABC wu
BBICOTY, IPOBENEHHYIO K cTopoHe BC B KaXKIOM M3 CIICAYIOIINX CITyYacB:

1. A(2;1;0), B(-3;-6;4), C(-2;4;1);

2. A(4;2;3), B(5;7;0), C(2;8;-1);

3. A(6;5;-1), B(12;1;0), C(1;4;-5).
OHpeHCHI/ITC MOMCHT CHUJIbIL ﬁ 5 HpPIJ'IO)KCHHOfI K TOUKe A OTHOCUTEIILHO TOYKH B B Kax-
AOM M3 CIICAYIONIUX CIIYyYacB:

1. F=(2;-4;3), A(1;5;0), B(0;0;0);

2. F=(2;-4;3), A(1;5:0), B(5;-3;6);

3. F=(3;0;1), A(5;2;6), B(4;5;6).

Jlureparypa:

1. Aranacss, JI.C. I'eomerpusi. B 2 u. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (pak.
nea. ua-toe/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. U. 1 yueG.nmocobue st cryaeHToB ¢us.-mar. dak. mneq. UH-TOB /
JI.C. Artanacsn, B.T. ba3puie. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHUK 33/1a4 IO aHATUTHYECKOW TEOMETPUH: Y. TOCOOUE JIJIs BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHOoe mocodue it (HU3NKO-MaTeMaTHYeCKUX (aKyib-
TeTOB nenarorndeckux HHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuanbHas Jluteparypa, 1997.- U.1.- 352 c.

3ansatue Ne3«BekTopsl B mpocTpaHcTBe: CMenIaHHOE POU3BEICHNE BEKTOpOB. Pelienue 3axau
AJIEMEHTAPHON r€OMETPUH BEKTOPHBIM METOIOMY (CaM-HO)

TCODCTH‘ICCKH@ BOITPOCHI.

s

Omnpenenenre CMENIaHHOTO MPOU3BEICHUS BEKTOPOB.

CMelaHHOe IPOU3BEICHUE BEKTOPOB B KOOPIMHATAX.

CBoiicTBa CMEIIAHHOTO TPOU3BEACHUS BEKTOPOB.

I'eomeTpuyeckuii CMbICI CMEIIAHHOTO MTPOU3BEICHUSI BEKTOPOB.

VYcnoBre KOMIUIAaHAPHOCTH TPEX BEKTOPOB. 3aBHCHMOCTh 3HAKa CMEUIAHHOTO IMPOM3BE-
JIEHUS1 BEKTOPOB OT OPUEHTALMU TPOUKHU BEKTOPOB B IPOCTPAHCTBE.

IIpuMepHbI HA00P TUHOBBIX 33/1a4.

6.

10.

11

Jlokaxxute, 4TO CMELIaHHOE NMPOU3BEACHUE TPEX BEKTOPOB, B U3 KOTOPHIX KOJUIMHEAP-
HBI PaBHO HYJIIO.

Berunconre(d, b, ), ecm & L @, & L b, (c_i, B)) =30%u|d| = 6, |E| = 3,]|¢] = 3.
VcTanoBuTe, KOMIDIAHAPHBI JIM BEKTOPLI d = (2; —1; 2), E(l; 2;-3),¢=(3;—4;7).
Onpe/ieliTe OPHEHTALMIO TPOHKH BEKTOPOB @, b, ¢ B Ka/KIOM H3 CIEAYIOIIHX CIydaeB
a)d(2; —3;1), b(1;1;2), &(3; 1; —1);
6) d(—2;1;5), b(3;0;2), é(—1;4;2);
B)d(1; —1;1), b(5; 2; —3), (1; 4 —2).
Bblunciute 06bEM NapauielenuIe a, I0CTPOSHHOro Ha BekTopax d = p — 3 + 7, b =
20+ 4 —37,C=p+24 + 7,0 P, ¢, 7 - B3AUMHO NEPIIEHUKYIISIPHBIE OPTHI.

. Boluncnure  BBICOTY TeTpasjpa, MOCTPOEHHOro Ha BekTopax d = (3;2;-5), b=

(1;-1;4), ¢ = (1; —3; 1), ecu 3a OCHOBAHUE B3AT TPEYIOJbHUK, IIOCTPOECHHBIH HA BEK-
Topax dub.

CamocrosTensHas padbora.
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Bapuanr 1.
1. TIpeoGpasyiite BekTOpHOE BhIpaskenue [2d — b;d—b+ c].
2. Onpenenurte OpUEHTALMIO TPOMKKM BEKTOPOB B mpocrtpadctee: m(1;—1; 1),
n(5;2; -3),¢(1;4; —2).
3. Tapamrenenunenq ABCDA’B’C’D’ nmocTpoeH Ha BEKTOpax E(A}; 3;0), E(Z; 1; 2),
AA'(—3;—2;5). Haiigure:
a) o00BEM mapasurenenumnesa;
0) mromans rpanu AA’BB’;
B) BbIcoTy rpann AA’BB’, mpoBenénnyto u3 BepiinHsl B Ha cropony AA’;
r) BBICOTY MapajuieNenuieaa, NpoBeAEHHYI0 U3 BepiunHbl A’ Ha rpans ABCD.
Bapuanrt 2.
1. TIpeoGpasyiite BekTOpHOE BbIpaskenue |d + 2b—¢&d — 25]
2. O6pasyror 11 BeKTopsl aduunblil 6asuc B npoctpanctee: X(—2;1;5), y(3;0;2),
Z(—1;4;2)?
3. Terpasap ABCD 3aman koopamuatamu A(2;-4;5), B(-1;-3;4), C(5;5;-1), D(1;-2;2).
Haiinure:
a) 00BE&M Terpasapa;
0) miomans rpanu ABC;
B) BbIcoTy rpanu ABC, npoBenénnyto u3 epiunnsl C,
T) BBICOTY TETpadApa, MpoBen€HHYI0 U3 BepmnHbl A Ha rpans BCD.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (hak.
nea. ua-toe/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.nmocobue st ctyaeHToB (u3.-mar. (ak. mejq. WH-TOB /
JI.C. AranacsiH, B.T. Ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /[.B. COopHUK 3324 IO aHATMTHYECKOW TEOMETPUH: Y4. TOcOOUe /s BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, AJI. I'eomerpus: yuebHoe mocobue Juist (PU3MKO-MaTeMaTHYECKUX (aKyib-
TeToB neparornyeckux uHctutytoB / AJL. Bepuep, B.E. Kanrop, C.A. ®panrynos. — CII6.:
CrnenmaneHas Jluteparypa, 1997.- U.1.- 352 c.

3ansaTue Ned «BekTopsl B npoctpaHcTBe. CKalsipHOE, BEKTOPHOE, CMEIIAaHHOE MTPOU3BEICHNE
BEKTOPOB»

3aHATHE IPOXOJUT B MHTEPAKTUBHOM popme. CTyaeHTHI paboTaloT B Mapax. 3aluIaioT
uHauBHyasbHOE 3amanne Ne 1. OMH CTyICHT OOBSICHSET PEIICHUs 3a7a4, BTOPOM 3a1aéT eMy
TEOpPETUYECKHE BOMPOCHL. 3aTeM OHU MEHs0TCs MecTaMu. Hanbomnee nHTepecHble pereHus 3a-
Jlad CBOET0 TOBapHIla (UKCUPYIOTCS B TeTpaau. 3aTeM Kaxaas napa cnaér 13 npenogasaternto.
Bapuant Ne 0
1. B mnapamrenenunene ABCDA'B'C'D' 3amaHbl BEKTOPHI, COBIAJAIONIME C €ro pedpamm:

-

ﬁBzﬁ, A—lj:ﬁ, AA = P. Iloctpouth Kaxapli W3 crieayrmmx BekTopo: M+N+P,

Ment=p, Smeinep, —m-n+op
22 ’ 2
2. Haiitu BeKTOp X M3 ypaBHEHHUs 3(51'_;<)+ 2(5; +;<): 5(53' +;<), rie a, =(5-6-2), a, =(2-14),

a, =(-3,2,-5).



23

3. Jausl Tpu cunsl M =(3-4,2), N =(2,3-5), P=(-3-24), IpHIOKEHHbIE K OXHOH TOUKe. BbI-
YUCIUTh, KAKYI0 Pa0oTy MPOM3BOAUT PABHOAEHCTBYIOINAS DTHX CHII, KOIJa €€ TOYKa IpH-

JIOXKEHUS, IBUTasCh MPSIMOIMHEHHO, IEPEMEIIAeTCs BAOIb BEKTOPa I =(-1-4,3).

BbIuMciIMTh IJI0IIAAb U BEICOTY Tpeyronbuuka ABC, rue A(LZ,O), B(3,0,-3): C(52,6)-

5. Tlpu KakoM 3Ha4eHHH MBEKTOPBI a=i+ j+mK,D = j, c=3i+k KOMIUIAHAPHBI?

Jlureparypa:

1. Aranacsn, JI.C. 'eometpusi. B 2 4. Y. 1 yue6. mocobue mist cTyneHToB Gpus.-Mart. (Pak.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puie. — 2-e uzna., crep. - M.: KHOPYC, 2011. - 396 c.

2. T'eometpus. B 2 4. Y. 1 yue6.nmocobue st cTyaeHToB (pu3s.-Mar. (ak. mea. uH-TOB /
JI.C. Aranacsin, B.T. ba3suien. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /I.B. COopHUK 3324 IO aHATMTHYECKOW TEOMETPUH: Y4. TOCOOUeE /IS BTY-
30B / [I.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, AJL. I'eomerpus: yaebHOoe mocodue it (PU3NKO-MaTeMaTHYeCKUX (aKyib-

teTtoB meparorndeckux wHCTHTYTOB / A.JI. Bepuep, B.E. Kantop, C.A.®panrymos. — CII6.:

CneuunansHas Jluteparypa, 1997.- U.1.- 352 c.

3ansaTue Ne5 «[lnockoctu u npsMble: YpaBHEHUs IIOCKOCTH. [110CcKOCTh B cricTeMe KOOpau-
Hart.» (CaM-HO)

TeopeTnuyeckre BOIIPOCHL.

1.

n

o AW

VYpaBHeHHE TUIOCKOCTH, 3aJIAaHHOM BEKTOpPOM HOpManu U Toukoil. OOmiee ypaBHEHHE
TUIOCKOCTH, TEOMETPUYECKUI1 CMBICI €ro KO3 QHUINEHTOB.

VYpaBHEHHE IJIOCKOCTH, 33JaHHOW TpeMs TOYKaMU OOLIETO IOJIOKEHHS. YpaBHEHHE
IUIOCKOCTH B OTpE3Kax.

VYpaBHEHHE TUIOCKOCTH, 33JaHHOM TOUYKOH M HAIPaBIIAIOLINM ITOANPOCTPAHCTBOM.
[TapameTpuueckue ypaBHEHUS MIIIOCKOCTH.

B3anMHoOe pacnonoxeHue AByX INIOCKOCTEN.

IonoxeHue NI0CKOCTU B CUCTEME KOOPAUHAT.

IIpuMepHbIl HA00P TUHOBBIX 33/1a4.

1.

2.

8.

9.

[110CKOCTh MPOXOIHUT Yepe3 CEepelMHy OTpe3Kka ¢ KoHIamu B Toukax A(2;4;-6) u
B(0;2;6) n mepneHuKyIsipHa K HeMy. HanummTe ypaBHEHHE TIIOCKOCTH.
InockocTs 3amana Toukoi My (3,2,3) u Bekropom Hopmamu 71 = (5,—6,1). IIpoxo-
JUT JIU TaHHAs TIOCKOCTh Yepe3 Havyaslo KoopauHat?

Haiinute Touku nepeceuenus miockoctu 5x + 2y + 5z — 10 = 0 ¢ ocsamu Koopu-
Har.

VYkakuTe 0COOCHHOCTH PAaCIONIOKEHHS IuiockocTed X+2z=0, x+2y+z=0, 3y+5=0,
z=0 B cucTtemMe KOOpIUHAT.

CocTaBbTe ypaBHEHHE KacaTelbHOl TockocTH k cdepe x2 + y2 + z2 = 49 B Touke
M(2,-3,6).

BanumuTe 00Iee ypaBHEHNE TIOCKOCTH, Mpoxoasieii yepe3 Touku L(1,1,1), M(3,-
1,3), N(5,2,0).

Hanummre ypaBHeHME MJIOCKOCTH, MpOXOAseld depe3 aBe Touku Mq(1,2,—4),
M, (2,0, —3) k napamiensroit ocu QY.

[Tnockocts mpoxoaut u\3 Toukn M;(1,1,1), M,(3,1,5), M3(1,2,3). CocraBbTe €€
ypaBHEHHE B OTPE3Kax.

Hanbr Bepuruasl TeTpasapa A(4,0,2), B(0,5,1), C(4,-1,3), D(3,-1,5). Hamumure:

10. ypaBHEHHE IUIOCKOCTH, MPOXOIAIIcH yepe3 pedbpo AB u nmapamiensHoii pedopy CD;
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11. ypaBHEHHE ILIOCKOCTH, MPOXOMISIICH Yepe3 BEpIIMHY A W MapauieNbHON TpaHH
BCD;

12. ypaBHEeHHE MIOCKOCTH, MPOXOAIIEH uepe3 BeplinHy D 1 mepneHauKynsapHoil cTo-
poune BC.

13. YcraHOBHTE B3aMMHOE PACIIONIOKEHUE CICAYIOIINX TIOCKOCTEH:

4. x—-3y+z+1=0,2x+y—4z+2=0;

15.3x+y—2z+2=0,6x+2y —2z+3 =0;

16. V2x —y+3z+V2=0,2x —V2y + 3v2z+2=0.

17. CocraBbTe ypaBHEHHE MIIOCKOCTH, MPOXOIAIIEH yepe3 Touky (-2;7;3) mapanienbHo
mIockocTH X-4y+5z-1=0.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (pak.
nen. ua-toe/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eomerpus. B 2 4. Y. 1 yue6.nmocobue st cryaeHToB (us.-mar. (ak. meq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suien. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /[.B. COopHUK 3a7a4 IO aHATUTHYECKON T€OMETPUU: Y. TOCOOHE IS BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, AJL. I'eometpus: yuebHoe mocobue aisi GU3MKO-MaTeMaTUYECKUX (PaKysb-
TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Crne-

nuanbHas Jluteparypa, 1997.- U.1.- 352 c.

3ansitue Ne6, 7«Ilnockoctu u npsmble: Paznuunble ciocoObl 3aJaHUs IPSIMOI B IPOCTPAHCTBE
Y €€ YpaBHEHHUs.» (CaM-HO)

TCODCTH‘ICCKH@ BOITPOCHI.

1.3amanue npsAMOii TOYKOM U HAIPABJISIOLINM BEKTOPOM:

a)KaHOHHMYECKHE YpaBHEHUS MPSIMOH,
0) mnapameTpHuYecKHe YPaBHEHHs MPSIMOM.

2.3aiaHye npsMOM IByMsI pa3IMYHBIMU TOYKAMHU.

3.3aganue mpsAMOI ABYMS TMEPECEKAOIMMMIUCS IUIOCKOCTAMH. [lepexon K KaHOHUYECKUM

YPaBHEHUSIM.

4.B3zauMHO€ PAcCIIONOKEHUE IBYX MPSAMBIX B MIPOCTPAHCTBE: CKPEUIMBAIOIINECS TPSIMbIE, T1e-

peceKaromuecs nmpsaMbIC, MapajlyICJIbHBIC IPSAMBIC, COBIIAAAIOMINUE TTPSIMBIC.

IIpumepHbBIil HAOOP TUHOBBIX 33/1a4.

2.

Hanwr Bepummubl TpeyromeHuka A(13,-2,0), B(0,3,1), C(1,1,1). CocraBbTe ypaBHEHHE
npsimoii AB 1 mipsiMoit, mpoxonsiieit uepes BepuinHy C mapajuiebHO MPOTHBOTIOIOKHON
CTOpOHE.

x—y+2z—3=0,

. 3anummuTe KAHOHUYSCKHUE YpaBHCHUS
2x+y—z+6=0 yp

[psamasl 3amana cuctemoit {

3TOH NPsMOH.
Hanumure napamMeTpudeckue ypaBHEHUS MIPSIMOIA:

x=0,
a){y +z=0
x—=3y+z=0,
0) { y=0 .
CocraBpTe ypaBHEHHE MPAMOH, MpoxoAsmei uepes Touky (1,-3,4) mapamienasHo npsaMoin
2x—y+z—-3=0,
{x+3y—z—1=0'
Haiigute xoopAMHATEI TOUKN MEPECEUYEHUS MPAMBIX:



a)dl:
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x=1+2t x =643t
y=7+t u dZ:{yz—l—Zt
z=3+4t z==-2+t

7. OmnpenenuTe B3aUMHOE PacHOJIOKEHHE CIEIYIOIINX MMap MPSMBIX:

8. Jlokaxkute, 4TO TpsIMast {

9. JlokaxuTe, 9YTO TPSMBIE {

10. JJoxaxkute, 94TO TIPSIMBIE {

11. dansl aBe napasienbHbIe MpsMbie: dy: {y = —1-5¢, dz:{

a)dl:

0)

B)dll{

x=2—3t x=-1+6t
y=1+t u dz:{y=2—2t;
z=-to2e o lz=ts4c
i X y = . z—4 = .
1'{x+z—8=0 1 dz'{2x+32—7=0’
2y—7z4+2=0 x=-—2+3t
x—Ty+3z—17=0 " %) y=-1 .
z=4—t

2x—y+z+1=0
x—2y+3z+2=0
x+y—3z—-1=0 {2x+y+22—2=0
2x—y—9z—-3=0" 2x—2y—2z-2=0
x;_1+t2tn{x+3y+z+2=0

=— v —3y_2=
z=1+t¢t x—y-32-2=0

x=1+11¢t

nepecekaer ocbk OY.

TNEPECEKAIOTCA.

TapaJijICJIbHBEI.

2x+3y+z—-7=0

X — 2y +3z+6 =0 Ham-

z=1-7t

IIUTE ypaBHEHHE MPIMOii d, MpoXosieil o cepeanHe Mexay d; u d,.

Jlureparypa:

1. Aranacsn, JI.C. I'eomerpus. B 2 u. Y. 1 yue6.nmocobue anst ctyaeHToB ¢us.-MaT. pak.
nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.nmocobue st cTyaeHToB (pu3.-mar. (ak. mejq. WH-TOB /
JI.C. AranacsiH, B.T. Ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATMTHYECKOW TEOMETPUH: Y4. TOCOOUeE /s BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: Uzn-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, AJL. 'eometpusi: yuebHoe nocoOue aias pU3MKO-MaTeMaTUYECKUX (aKysb-

TETOB mejnarorndeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uaneHas Jlureparypa, 1997.- U.1.- 352 c.

3anstue Ne8, 9 «Ilnockoctu u nmpsimble: MeTpudeckue 3a1a4i TEOPUH MPSIMOI U TIIOCKOCTH

TeopeTnyeckre BOIPOCHL.

1. VYoo
a)MEKAY IBYyMs INIOCKOCTSIMU;
06) MeXAy AByMS NPSIMBIMH;
B)MEXIY NPSMOH U TUIOCKOCTBIO.

grwn

Paccrostaue ot Toukn 10 mockocTu. PaccrosiHne Mex 1y napauieIbHbIMU IIIOCKOCTSIMHU.
I'eomerpuueckuii cMbich 3Haka MHOTowiIeHa AX+By+Cz+D.

Paccrostare oT TOYKM A0 TPSAMOIA.

Paccrostare MeXTy CKpeIMBaOIUMUCS MPSMBIMU.

IIpumepHbBIil HAOOP TUHOBBIX 33/1a4.

1.

Yepes Touxy My (—5,16,12) npoBeaieHbI ABE IUIOCKOCTH: OJIHA U3 HUX COAEPKHUT OCh
abcuucce, Apyras — ocb OpIMHAT. BeraucnuTe yrosa Mexmy STUMHU IBYMs INIOCKOCTS-
MH.
[Ipu xakoMm 3Ha4eHUN @ WIOoCKOoCTU X — Yy +2z—1 =0, « x +y + 2z + 5 = 0 nep-
MEHAUKYISIPHBI?
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x=2t+1 Cv_27-1=0
3. Brrumcaure yroyi Mexmy HpHMLIMI/Idll{ y=—t undy {Zx )12 z 3_ 0"
=2t +3 x+2y+z+3=

. X+3 -2 z+1
4. Omnpenenute yroi MeXay MpsiMOi - = y__z = —~ U IUIOCKOCTBIO 4x + 2y + 2z —

5=0.
5. BbIUHCIHTE PacCTOSIHUE OT HAYasla KOOPAUHAT J0 TJIOCKOCTH:
= 15x—10y+ 6z — 190 = 0;
= 2x—-3y+5z-3=0.
6. BsrumciuTe paccTosiHEE MEXKIY MapaieIbHBIMH IUIOCKOCTAMU: X — 3y + 2z + 1 =
0,2x — 6y +4z+3=0.
7. Uepes muHHIO TIepeceyeHus miockocteli x —y+z—1=0 u2x + 5y —2z—-13 =
0 MpoBECTH MIOCKOCTH, Kacaromytocs chepsl x2 + y2 + z2 = 9,
8. ansl Touku A(1,0,2), B(2,5,1), C(6,11,3), D(3,-2,-1). Cpenu yKa3aHHBIX TOYEK BbI-
Opath Te, KOTOPBIE PACIIOIIOKEHBI 10 Ty K€ CTOPOHY OT INIOCKOCTH X — Yy + 2z — 1 =
0, 4TO ¥ Ha4aIO KOOPAUHAT.

9. Berumcauth BeicoTy mpamuasl SABC, nposenénnyto u3 Bepiunsl S, eciu S(0,6,4),
A(3,5,8), B(-2,11,-5), C(1,-1,4).

10. Haitnute paccrosiaue ot Touku P(7,9,7) mo npsimoit xT_Z = yT_l = % .

11. Jlau®r aBe mpsimbie: dy: xT_Z = y_—+21 = % u dy: xTH = yT—z = % . JokaxwuTe, 94TO
npsMBbIe cKperyBatomyecs. Halinure paccTosiHie MEeXIy HUMH.

12. Tlonoxenne 3epkana oTIpeensieTcs ypaBHEHUEM 2X — ) —
z+ 11 = 0. C xako# TOUKOH JOKHO COBMAATh 3€pKaIbHOE N300pakeHNEe TOUKU
M(1,5,2)?

WnepaxTuB: paboTa B MaJIbIX IPyNIax, pelIeHUe 3a1ay:
Bapwuanr |
¥=142t i3y 4z42=0
1. JHokaxwure, 4To mpsiMble § y = —t H {x Yy —37-2=0 napajieNbHbL.
z=1+t¢t
2. HaiinuTe TOuKy, CAMMETPHYHYIO Hayally KOOPAWHAT OTHOCUTEIBHO IJIOCKOCTH X — 2 +
4z —-21=0.
3. CocraBbTe ypaBHEHHE TUIOCKOCTH, TIPOXosiiiei yepe3 Touky M(1,3,7) u npsimyto g =
y-3 _ z-5
5 -1
Bapuanr 11

+2 y+1 z X+ y—z= 0
=== ImapaJuIC/IbHBI.

X
1. OKa)KUTE, YTO IIPSIMBIE —— = =
A ’ P 3 -2 1 x—y—5z—-8=0

2. HaiinuTe TOuKy, CAMMETPHUYHYIO HayaJly KOOPAWHAT OTHOCUTEIBHO IJIOCKOCTH 6X +
2y—9z+121=0.

3. CocraBbTe ypaBHEHHE MPSIMOM, poxo/isiieit yepe3 Touky M(2,-3,3) u nepreHIuKysp-
HYIO K Iockoctd x — 3y +4z—1=0.

Jomaiiinee 3ajanue:

1) TloaroroBuTh TEOPHIO 10 TeMe «[MIMHAPHYECKUE U KOHMYECKHE IOBEPXHOCTH BTOPOTO MOPSI/I-
Kay.

2) Pemmmrs 3amaun: [18], Ne 1104,1116, 1122, 1169, 1170, 1158.
Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 u. Y. 1 yuye6.nmocobue amnst cTyaeHTOB Gu3.-MaT. pak.
nie. ua-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. Teometpus. B 2 4. Y. 1 yue6.mocobue st CTyaeHTOB (pu3.-Mar. (ak. mej. uH-TOB /
JI.C. Artanacsn, B.T. ba3buies. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHHK 3a/1a4 110 aHATUTHYECKON T€OMETPHH: y4. TOCOOUE ISl BTY-
30B / 1.B. Knerenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.
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4. Bepnep, A.JI. I'eomeTpust: yueObHoe mocobue mis (GU3MKO-MaTeMaTHudecKuX (HhaKyib-

TeToB nefaroruyeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.

3ansaTue NelO, 11 «JIlunuu BTOporo mopsaka: Llunuuapuueckue ¥ KOHUYECKUE MOBEPXHOCTU
BTOPOTO MOPSIKA

Lununopuueckue nogepxnocmu

1.
2.
3.

SRl

[ToBTOpEeHME: BUABI IMHUI BTOPOTO MOPSIIKA.
[{unuHaIprYeckas MOBEPXHOCTh U €€ SJICMECHTEHI.
CocTaBuTh ypaBHEHHUS BCEX BHJIOB LIWJIMH/IPOB, HAMPABJISIONIAs KOTOPBIX JIEKHUT B IIOC-
koctu XQOY, a o6paszyromas napamuiensHa ocu OZ.
CocTaBuTh ypaBHEHHs LHMIUHAPOB, 0Opasyromas KOTOpsIx mapamienbHa OX, a Hampas-
Jstromye sexar B iockoctd YOZ u npenctaBisitor co0oii: 1) OKpy>KHOCTB € IEHTPOM B
Hayvaje KOOPAMWHAT MPOU3BOJILHOTO pajauyca; 2) runepbony ¢ MHUMOI ocbto OY; 3) ma-
pabomy c oceto cummerpun OY.

CrenaTth CXeMaTHUYECKUN YEPTEXK.
[To 3a1aHHBIM YPaBHEHHSIM ONIPEICITUTH BH/T IIMIMHIPA.
[ToBTOPUTH CYTh METO/Ia CEYCHUIA.
[To 3amaHHOMY ypaBHEHHIO TOCTPOUTH HM300pakeHHE IMIIMHIPHUECKONW MOBEPXHOCTH,
UCIIOJIB3YS METOJ] CEUCHUH.

Konuueckue noeepxHocmu

1. Baectu noHsiTHE KOHUYECKOU MOBepxHOCTU. OnpeaeneHue.

2. TIo3HAaKOMHTH C AITOPUTMOM IOCTPOSHUS KOHUYECKOH MOBEPXHOCTH IO 3aJIaHHOMY
YpaBHEHHUIO.

Mamemamuueckuti ouxmaum (2 eapuanma)

]_IOMaI_HHee 3aaHuC:

1.

2.

[TocTpouTh NUIMHAPUYECKYIO W KOHHYECKYIO IMOBEPXHOCTH, DJUTUIICOH] TIO 3aJIaHHBIM
YpaBHEHUSM.

[TprcTynuTh K BBITOJIHEHUIO HHIUBUYATHHOTO 3aaHus 110 TeMe «[loBepXHOCTH BTOPO-
TO MOPAIKA.

Mamemamuueckuti oukmaum (2 eapuanma)

Jlureparypa:

1. Aranacss, JI.C. 'eomerpus. B 2 u. Y. 1 yue6.nmocobue amnst cTyaeHToB Gu3.-MaT. pak.

nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpusa. B 2 4. U. 1 yue6.nmocobue mist ctyaeHToB (us.-mar. ak. mneq. MH-TOB /

JI.C. AranacsiH, B.T. Ba3smes. — 2-e u3z., crep. - M.: KHOPVYC, 2011. — 422 c.: .

3. Knerenuk, /I.B. COopHUK 33129 IO aHATMTHYECKOW TEOMETPUH: Y. TTOCOOUE /IS BTY-

30B / JI.B. Kierenuk. — 17-¢ m3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, AJL. 'eometpus: yuebHoe mocoOue s pU3MKO-MaTeMaTUYeCKUX (paxysb-

TETOB menarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.

3ausTue Nel2, 13 «Jlunuu BTOporo mopsiaka: DILTATICOU, TUTIEPOOTONIBI

1.

Dnnuncouod
Crioco0 monyueHus: TOBEPXHOCTH BPAICHHSI.
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Buabl noBepxHOCTEN BpaILICHUS.

Diuncon BpameHus. diuuncona. X ypaBHeHUS.

VYnpaxHeHus Ha onpe/ieJIeHUEe BUIa TOBEPXHOCTH MO YPABHEHHUIO.

VYpakHeHUs1 Ha COCTAaBJIICHUE YPABHEHUS TOBEPXHOCTH I10 3aIaHHBIM XapaKTePUCTHUKAM.
[TocTpoenue aiurncouaa Mo 3aJaHHBIM YPaBHEHUSM C MCIOJIB30BAaHHEM METOJAa Ceue-
HUH.

OIHOMOJIOCTHBIN M IBYTIOJIOCTHBIN TUTIEPOOION IbI (BPAILICHUS) U KX YPaBHEHUSI.
[TocTpoenue runepO0IOUI0B IO 3aJaHHBIM YPaBHEHUSM C UCIIOJIB30BAaHUEM METO/a Ce-
YEeHUH.

3anstue Neld, 15 «Jlunum Broporo nopsaka: IlapaGomounsl. Knaccudukanus nmoBepxHocren
BTOPOI'O HOPSIAKA»

1.
2.
3.

o

Dnnuntuyeckuit mapadbosaous (BpaiieHus). Y paBHEHUS.

['unepOonmnueckuit mapadosou. YpaBHEHUSI.

[Toctpoenue napa®oouA0B MO 3aJaHHBIM YPAaBHEHHUSAM C HCIIOJIb30BAaHUEM METOj1a cede-
HU.

Knaccudukanus noBepxHocTei BTOPOTo MOpsiIKa.

YnpaxHeHus1 Ha OTPeIeIeHNE BH/Ia TIOBEPXHOCTH 0 YPAaBHEHHIO.

VYrpakHeHus: Ha COCTaBJICHUE YPAaBHEHUS TOBEPXHOCTH 10 33JaHHBIM XapaKTePUCTHKAM.
WuTepakTuB: paboTa B MaJbIX TPYNIAxX: BBIBOJ ypaBHEeHUs (CM. 11. 1, 2), nuccienoBaHue
MOBEPXHOCTH, H300pakeHNEe TOBEPXHOCTH.

Jlureparypa:

1. Aranacsn, JI.C. 'eomerpust. B 2 4. U. 1 yue6.mocodue nist cryaeHToB (us.-mat. daxk.

niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.nmocobue it cTyaeHTOB (pu3.-mar. (ak. meq. WH-TOB /

JI.C. AranacsH, B.T. ba3zsies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATMTHYECKOM FreOMETpUH: y4. Tocodue A BTY-

30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yuebHoe mocodue Juist (PU3MKO-MaTeMaTHYeCKUX (aKyib-

TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cne-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.

4 CemecTtp

Pa3znen 3. 'eomerpuyeckue npeodpasoBanus miaockocT. Meroabl uzodpaxkenuii. MHoro-

rPaHHUKH.

TemaTn4yeckuil NJIaH NPAKTHYECKUX 3AHATHI

Tema Yacel | Jlurepatypa CamoctosrensHas pa-
0orta

[TpeoOpa3zoBanus MIOCKOCTH: J[BHKe- 2 [1],9-1,Tn. V YpaBHEHUS IBUKEHUN B
HUeE, €r0 CBOMCTBA, CITIOCOOBI 3aJaHus. MPSIMOYTOJIBHOU CHCTE-
YacTHble BUJIBI JBHKEHUM TNIOCKOCTH M€ KOOpAWHAT
[Ipeo6pa3zoBanus miockocT: I'pynna 1 [1],u-1,Tn. V KoHncnekt Teopernye-
JBUKEHUU INIOCKOCTHU U €€ MOATPYIIIIBL. CKOI'0 MaTepuala
Knaccudukanusi n1BHKEHUN.
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[TpeoOpazoBanus mockocTu: [Ipeobpa- 1 [1],u-1,Tn. V YpaBHeHUs mog00us B
30BaHue Mo00us1, CBOWCTBA MO100US MPSIMOYTOJIBHOM CHCTe-
Me
[TpeoOpaszoBanus miockocTu: AdpuH- [1],u-1,Tn. V KoncnekT no teme
HbIE peoOpa3oBaHus. [ pynmoBoi mo- «Addunnbie mpeodpa-
X0J] B TEOMETPUH 30BaHMSL.»
[IpeobpazoBanus miockoctu: [Ipuo- [1],4-1,Tm V Koncnekt Teopernye-
KEeHHE TPeo0pa30BaHM IOCKOCTH K CKOr0 MaTepuasa
pEIIeHUIO 3a/1a4
[IpeoOpazoBanus miockoctu: [Ipuo- [1],u-1,Tn. V Koncnekr Teopernye-
JKeHHUe npeoOpa3zoBaHUil MIIOCKOCTHU K CKOro MaTepuania
PELICHHIO 33124
Metoasl n3obpaxenuii: M3o0paxxenue 2 [1],9-2, Tn. Il | CamocTosiTenbHOE pe-
IUIOCKUX (PUTYp B MapaJlIeIbHOU TIPO- HICHUE 3a/1a4
eKIIUU
MeTtonbl u3obpaxkenuit: Mzobpaxenue 2 [1],9-2, Tn. Il | CamocTosiTenbHOE pe-
MIPOCTPAHCTBEHHBIX (DUTYp B Mapai- [ICHHE 33124
JIEIIbHOW NPOEKIIAH
Metosl u3obpaxenuii: [loctpoenue 2 [1],9-2, Tn. Il | UapuBunyansHas pado-
CEYeHUI MHOTOI'PaHHHUKOB. MeToy ciie- Ta 1o teme «Iloctpoenue
JIOB. CEUYEeHUU MHOTOTpaHHHU-
KOB»
Metos! nu3obpaxenuii: [loctpoenue 2 [1],9-2, Tn. Il | UapuBunyansHas pado-
CE€YEHUI MHOTOI'PaHHUKOB. MeTo Ta 1o Teme «Iloctpoenue
BHYTPEHHETO MPOEKTUPOBAHUSI. CEUYEeHUU MHOTOTpaHHHU-
KOB)»
BCEI'O: 12

3ansTue 1. «I[BI/I)KCHI/IG, €ro CBOﬁCTBa, CITOCOOBI 3amaHus. YacTHeIe BUABI ABUKEHUM INIOCKO-

CTH»

TCODCTH‘ICCKH@ BOITPOCHI

1. T'eomerpuueckoe npeodpazoBanue Mmiockoctd. O6paTHoe peodpa3oBaHKEe, KOM-
no3HuLKs IpeoOpa3oBaHuil, TOXKAECTBEHHOE MPeoOpazoBaHHUe.

2.

Onpenenenne nBuxenns. CBoiCTBa.
CriocoObI 3a1aHUS IBUKEHUS:
a) JABYMS OPTOHOPMHPOBAaHHBIMU perepamu;
0) aHaIUTUYECKOE BBIPAXKECHUE IBHKEHMS Ha MIIOCKOCTH.
WHTepakTUB: KPYyTriblid CTO:
YacTHble BUJIBI JBIXKEHUS HA TUIOCKOCTH, HEMIOIBM)KHAS TOUKA.
a) oceBasi CHMMETPHS;
0) napajuieiabHble EPEHOC;
B) CKOJIb3S1I1asi CHMMETPHS;
r) IIOBOPOT.

CaMOCTOSTEIIBHO:

BriBon ypaBHEeHUs qBUkKEHMS 1ockoctu. [1] u-1, I'n. V, §45
IIpumepHBI HA0OP THHOBBIX 33144

1.

B naHHOM mpsAMOYrojibHOW J1€KapTOBOM CHUCTEME KOOPJMHAT 3alucaTh aHAUTUYECKOE
3a/laHue MpeoOpPa30BaHUs IEPEHOCA, OMPE/IEIISIEMOT0 BEKTOPaMHU:
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a) a{-3,5};
0) a2{1, 7}
B) as{-1, 4},
r) a {0, -6}
2. B nmaHHO# mpsMOYroJIbHOW JEKapTOBOW CHCTEME KOOPJMHAT 3allicaTh aHATUTHYECKOE
3a/laHue LIEHTPAIbHOW CUMMETPHH C IIEHTPOM B CJIEIYIOIUX TOUKAX:
a) Ci(1,3);
0) C2(-2,5);
B) Cs(-2,0);
r) C4(0, 3).
3. B KaxJ0M H3 CIEIyIONIMX CIyYacB 3alucaTh B MPAMOYTOJIbHOHN JEKapTOBOW cHCTEME
KOOpAMHAT KOOPAMHATHOE 33aJaHHE BPAILEHUs ¢ IIEHTPOM B Touke C Ha yroia ¢:
a) C1(0,0), = %;
6) Co(-1.3), 0= — %
B) Ca(2-1), 02= 7.

4. B KaXaoM U3 CIEYIOLIMX CIIy4yaeB 3alKcaTh KOOPAMHATHOE 33aJaHHUE OCEBOM CHMMET-
pHUH, OCb KOTOPOM B IIPSIMOYTOJIbHOM JIEKAPTOBOM CUCTEME KOOPIAUHAT UMEET YPaBHEHHUE:
a) x—y=0;

0) x—y+4=0;
B) 3x+4y—10=0;
r) 5x—12y—27=0.

5. B mpsmoyronpHO# AeKapTOBOIl cucTeMe KOOpPAHMHAT 3allicaTh KOOPAWHATHOE 3a/aHUe
CKOJIB3SIIEH CHMMETPHHU C OChIO | M BEKTOPOM MapajjieNbHOTO MEPEHOCa p B KAXKIOM H3
CJIEIYIOIIUX CIIy4aeB:

a) (lh)2x- y+1=0,p: {2, 4},

6) (l2) x-3y-6 =0, p{3, 1};

B) (l3)2x+7=0, ps{0, 3}.
Jomamnee 3ajganue

1. ToarortoButh Temy «l'pynma ABHKEHHH MIOCKOCTH U e€ noarpynnsl. Knaccndukanms
JBYKEHUI).

2. Pemwrts 3amaumn:

B kaxaoM M3 cleayromux ClIydaeB 3alucaTh KOOPAWHATHOE 33JJaHHUE OCEBOM CUMMET-
pHUH, OCb KOTOPOU B IIPSIMOYTOJIBHOM JIEKAPTOBOM CUCTEME KOOPAUHAT UMEET YpaBHEHUE:!

A)x—y=0;0)x—y+4=0;8)3x+4y—10=0;r) 5x — 12y — 27 = 0.

Jlureparypa:

1. Aranacsn, JI.C. 'eomerpust. B 2 4. . 1 yue6.mocodue nist cryaeHToB (u3.-mat. daxk.
niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpusa. B 2 4. Y. 1 yue6.nmocobue mist ctyaeHToB (us.-mar. dak. mneq. MH-TOB /
JI.C. Aranacsin, B.T. ba3zsies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATUTHYECKON T€OMETPUU: Y4. TOCOOHE IS BTY-
30B / I.B. Knerenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yuebHoe mocodue it (pU3MKO-MaTeMaTHYeCKuX (axyib-
TeToB nefarorndeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uansHas Jlureparypa, 1997.- U.1.- 352 c.

3ansitue 2. «'pynmna IBMKEHUH IIOCKOCTH U €€ moarpynnsl. Kitaccudukanust ABIOKEHMI
(cemuHap)

TeopeTndyeckre BOOPOCHI
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Jsuwxenue 1 u 2 pona.

Teopema Illans. Kmaccudukarms 1BUKEHUH TUIOCKOCTH.
KOHCTpyKTUBHBIE TEOPEMBI ABUKEHUMN IIJIOCKOCTH.

['pynina nBuxeHui miockocTu. HBapuaHThI TPYII IBUKECHUM.
['pynna aBuxenuii 1-ro pona, e€ noarpynna.

Tembl 10KJIa0B

1.
2.
3.
4.

Buapl 1BuKeHHI TPOCTPAHCTBA.

Knaccugukanus 1BuxeHni NpocTpaHCTBa.

['pynmna cuMmeTpuii reoMeTpu4ecKoil purypsl Ha MIOCKOCTH.
['pynna cummeTpuil reoMeTpu4eckoil purypsl B mpocTpaHCTBeE.

JloMalrHee 3aJlaHue

1.
2.

[MoaroroButs Temy «IIpeobpazoBanue moao0Hsl, CBOUCTBA IOJOOHS».
CoctaBuTh KOHCTIEKT «KOHCTPYKTHBHBIE TEOPEMBI ABMKEHUH IIIIOCKOCTH.

Jlureparypa:

1. Aranacsn, JI.C. I'eomerpus. B 2 u. Y. 1 yue6.nmocobue amnst ctyaeHToB ¢us.-MaT. pak.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puies. — 2-e u3n., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. Y. 1 yueG.nmocobue mist cryaeHToB (us.-mat. dak. mneq. UH-TOB /
JI.C. Artanacsn, B.T. ba3buie. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33724 IO aHATUTHYECKOW TEOMETPUU: Y. TOCOOUE IS BTY-
30B / I.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHOoe mocodue it (PU3NKO-MaTeMaTHYeCKUX (aKyib-
TeTOB nenarorndeckux HHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uaneHas Jlureparypa, 1997.- U.1.- 352 c.

3ansaTue 3. «[Ipeobpa3oBanue M0100MsI, CBOMCTBA MTOAO0MS

TCODCTH‘ICCKH@ BOIIPOCHI

1. Ompenenenue moaoous, €ro CBOMCTBA.
2. CriocoOsl 3aaHUS TOIO0OUS:
a) JBYMs perepamu;
0) aHAIUTUYECKOH BBIpOKEHUE ITOTO0MS.
3. Tomorerus, e€¢ cBoiicTBa. [['OMOTETHSI, TBUKEHHE — IIPUMEPHI TIOT0OUH.
4. Tlomo6ue 1 u 2 pona.
5. Tlomob6ue duryp.
CaMOCTOSTENbHO:

BriBecTu ypaBHeHHE 0100 B IPSMOYTOJIBHOM cucteme koopauHat. [1] u-1, I'n. V,

§46

IIpumepHBIl HAOOP TUHOBBIX 33144

1.

B nmaHHO# mpsIMOYTrONBHOW JEKapTOBOM CHUCTEME KOOPAMHAT 3alMcaTh KOOPAWHATHBIC

3aJaHus CIIEAYIOIUX IpeoOpa3oBaHuil:

a) romotetud ¢ eHtpoM B Touke C (—2, 1) u koaddunnentom K = 3;

0) MeHTpaIHHO-TIOO00HOTO BpAIICHHSI C IIEHTPOM B Hadalle KOOPAMHAT, YTJIOM ITOBOPO-
Ta Q= g u ko3 durmentom k= 5;

B) IIEHTPaIbHO-NOJOOHON CMMMETPHUH OTHOCHTEIBHO OCH X = 2 C LIEHTPOM B TOUKE
(2,1) n koahpunmentom k= 2.



32

2. BBIICHHTB, KaKde U3 MPeoOpa30BaHUi SBISIOTCS: 1) ABMKEHUAMU; 2) MPeoOpa3oBaHUs-
MU TIOJIO0WSI, €CITA OHH 33/IaHbl B TIPSMOYTOJILHON JIEKapTOBOW CHCTEME KOOPAMHAT Clie-
JQYIOUIMMHU COOTHOLICHUSIMH:

a) X'=2X,Y =2y;
6) X=3x,y=y;
B) X =3x+4y, y =5X-6y;
r) x‘=3x+fy—1, y‘=-fx+3y—15;
5 5 5 5
o) X =8x-y+1l, y =x+8y;
e) X=X,y =-YV.
3. B KaxI0M U3 CIIEAYIOMNX CIIy4aeB BBIICHUTH XapaKkTep MpeoOpa3oBaHusl, €CIIU B TPSMO-

YroJIbHOM JIEKapTOBOM cUCTeMe KOOPAWHAT OHO JJaHO YPaBHEHUSIMHU:
V2, V2 V2 V2
a) X =7x—7y+1,y =Xty
06) X=—x-6,y =V,
B) X=—-X+1,y'=-vy;
r) X=X+3,y=-YV.

4. B npsAMOoyroyibHOH AEKapTOBOW CUCTEME KOOPIMHAT AaHbl KOOPAWHATHBIC 3aaHUs TOYE-
HBIX MPeoOPa30BaHUH MIOCKOCTH. B KaXI0M M3 CICHYIOIIMX CIy4YacB BBIICHUTH Xapak-
Tep Mpeodpa3oBaHUS:

a) X'=-Dby, y=5x;

0) X=3%,y=3y;

B) X=2V3X-2y,y'=2y+2y3X
r) X=2X,y=-2y.

o) X =5X—-4,y=—-5y+3;

e) X=-3y—-7,y=3x+1.

5. Ha mnockoctn naHa mnpsIMOYroibHas nekapToBa cucrema koopaumHat OXy. Touka
MIutocKOCTH NepBOHAYAIBEHO MIEPEBOTUTCA B TOUKY M1, CHMMETPUYHYIO TOYKe M OTHO-
curenbHo ocu OX; 3aTeM BeKTomeOBopOTOM BOKpyT Touku O Ha yroa ¢ npeobpasy-
€TCsl B BEKTOP OM® 3anmcarh aHAIMTHYECKOE 3a/aHKe 0TOOpaXeHuUs!, IpU KOTOPOM TOY-
ka Mmepexoaut B Touky M'. BeisicHuTh, OyzeT 1 3To oToOpaXkeHHe npeodpa3oBaHHeM
noo0usl.

JomainHee 3aganne
1. ToxroroButh Temy «AdduHHBIE Tpeodpa3zoBanus. [ pynmoBoii NOAX0/ B TEOMETPUI.
2. TloaroToBHUTH UHAMBHYaTbHEE COOOICHUS.

Jlureparypa:

1. Aranacsn, JI.C. 'eomerpust. B 2 4. Y. 1 yue6.mocodue nist cryaeHToB (us.-mat. daxk.
niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpusa. B 2 4. U. 1 yue6.nmocobue mist ctyaeHToB (us.-mar. ak. mneq. MH-TOB /
JI.C. Aranacsin, B.T. ba3siesn. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATUTHYECKON T€OMETPUU: Y4. TOCOOHE IS BTY-
30B / 1.B. Knerenuk. — 17-e u3n. — CII6.: Uzn-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, AJL. I'eometpusi: yuebHoe nocoOue aisi pU3MKO-MaTeMaTUYECKUX (paKysb-
TeToB nefarorndeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uansHas Jlureparypa, 1997.- U.1.- 352 c.

Bansitue 4. «Addunnbie npeodpazoBanus. [ pymnmoBoii moaxoa B reoMeTprn» (cam-Ho)

TeopeTndyeckne BOIPOCHI

1. Tlonstue apdunnoro nmpeodpazoBanus. [Ipumepsi.
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Crnioco6sb1 3ananus adduuHoro mpeoOpa3oBaHusl.
Addunnbie peobpazoBanus 1 u 2 poja.
I'pynmna adpunHBIX Tpeodpa3zoBaHUi.
['pynna mogoOuii — moarpynmna rpymmsl ahpGuHHEIX npeodpa3oBanuii. HBapuaH-
TBI TPYII TOAOOHIA.
6. I'pynmoBoii MOAX0/ B TEOMETPHHU.
CaMOCTOSTENBHO:

agrwd

Addunneie npeodbpazoanus. [1] -1, I'n. V, §48
TeMbl 10KIa10B

1. TomobGwue duryp.

2. KoHCTpYKTHBHBIE TEOPEMBI MOO00MS.

3. Addunno->KBHUBATEHTHBIC PUTYPHI.
Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (hak.
nea. ua-toB/ JI.C. AranacsH, B.T. ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. Y. 1 yue6.nmocobue st cryaeHToB (us.-mat. dak. mneq. MH-TOB /
JI.C. Artanacsn, B.T. ba3buie. — 2-e uz ., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHUK 33/1a4 IO aHATMTHYECKOM TEOMETPUH: Y. TOCOOUE JIJIs BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHOe mocodue it (HU3UKO-MaTeMaTHYeCKUX (aKyib-
TeTOB nenarorndeckux HHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
mmaneHas Jlureparypa, 1997.- U.1.- 352 c.

3ansTue 5,6. «[Ipunoxenue npeoOpa3oBaHMil MIIOCKOCTH K PEIICHUIO 3a71a9» (CaM-HO)

TeopeTnueckre BOIIPOCHI

1. Meron napamiensHOTo MepeHoca (TeopeTudeckasi OCHOBA, CYTh).

2. Merox oceBoli CUMMETPHUH (TEOPETUUYECKAsT OCHOBA, CYTh).

3. Meroa nopota (TeopeTudeckasi OCHOBA U CyTh IPUMEHEHHS).
[IpuMepHBIil HA0OP TUIIOBBIX 33134

1. TlocTpouTb Tpamenuio 1Mo YeThbIpéM e€ CTOPOHAM.
2. TMoctpouts yerbipexyromsHuk ABCD, ecnu maHbl €ro CTOPOHBI U H3BECTHO, YTO
muaroHanbs AC nenut yron A mormonam.
3. B nmanHBII KBagpaT BHCaTh paBHOCTOPOHHUHN TPEYTOIBHUK, OJTHA U3 BEPIINH KO-
TOPOTO J1aHa Ha CTOPOHE KBaJparTa.
4. TlocTpouTh TPEYroJIbHUK 110 ABYM yTJIaM U MEPUMETPY.
Jlureparypa:

1. Aranacsn, JI.C. 'eomerpus. B 2 4. Y. 1 yue6.mocobue nist cryaeHToB (us.-mat. daxk.
niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.nmocobue it cTyaeHTOB (u3.-mar. (ak. rmej. MH-TOB /
JI.C. Aranacsin, B.T. ba3zsuies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: u.

3. Knerenuk, /I.B. COopHUK 3324 IO aHATMTHYECKOM T€OMETPUH: Y4. TocoOue A BTY-
30B / 1.B. Knerenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.
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4. Bepnep, A.JI. I'eomeTpust: yueObHoe mocobue mis (HU3MKO-MaTeMaTHdecKuX (HhaKyib-
TeToB nefarornyeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.

3aunsrtue 7,8. «300pakeHne mIoCcKux GUryp B mapauieIbHON MPOSKITHI

Teopernueckne BONPOCH
[TonsTHE TApaIIETLHOTO IPOSKTUPOBAHUSL.
CBolicTBa MapaIeTbHOTO IPOSKTHPOBAHUSL.
ITonsatre nzobpakenus. TpeOoBaHuUs, IPEIBABIIEMbIC K H300pakKeHHIO.
Teopema 06 n300pakeHUH TPEYrOIbHUKA.
N3o6paxenne TpeyroIbHUKOB.
Hpoeepka 8 hopme mamemamuyeckoeo OUKManma
OCHOBHBIE THIIEI 3aa4d, peiacMbIC Ha 3aHATHH.
1. TlocTpouTth H300pakeHNE MapauieorpaMma, pomoa, KBaapara, mpsMOyTOJIbHUKA.
2. TloctpouTh N300paXkeHNE MPONU3BOIBLHOTO YETHIPEXYTOJIbHUKA, IATHYTONBHUKA.
3. Tloctpouts n3o0pakeHue Tparnenuu (paBHOOOKOH TpareIum).
4. Ha n3o00paxeHuH MPSAMOYTONBHOTO TPEYTOJBHUKA C OCTPBIM yriioM 60 rp. n300pa3uTh
OMCCEKTPUCH BHYTPEHHETO U BHEITHETO YTJIOB IIPH BEPIIMHE 3TOr0 OCTPOTO YTJIa.
5. Ha uzo0pakeHHH PaBHOCTOPOHHETO TPEYroJIbHUKA U300pa3uTh MEPICHANKYIISPEI, OIy-
IIEHHBIC M3 CEPETMHBI OCHOBAHUS Ha BBICOTHI TPEYTOJIbHUKA.
6. Ha n300pakeHNH AIITUTICA TTIOCTPOUTH €T0 LIEHTP.
7. Ha u300paXkeHUH 3JLTUIICA TIOCTPOUTH €0 TUAMETP, COMPSKEHBI JAHHOMY.
8. Ha u3o0pakxeHNH 2IUIUIICa TOCTPOUTH KacaTeIbHYIO K JAHHOMW TOYKE AIIJIHIICA.
JomaniHee 3aaHue
1. [ana mapajurenbHasi IPOEKIHs OKPY>KHOCTH. TOCTPOUTH MPOEKIIUIO KBaIpaTa:
a) BIHCAHHOTO B OKPY>KHOCTb, €CITU OJIHA M3 BEPILUH 33JIaHa;
0) OIMHMCaHHOTO OKOJIO OKPYKHOCTH.
2. Jlana mapajurenbHasi MPOEKIUS OKPY>KHOCTH. [1OCTPOUTH MPOEKIHIO TPABHIBLHOTO Tpe-
YIOJIbHUKA:
a) BIIMCAHHOTO B OKPY>KHOCTB, €CITM OJJHA M3 BEPLIMH 33/IaHa;
0) ONMHMCaHHOTO OKOJIO OKPYKHOCTH.
3. TloctpouTh H300paskeHHE NPABIIBLHOTO MECTUYTONBHUKA.
Jlureparypa:

agrwbdE

1. Aranacss, JI.C. 'eometpus. B 2 u. Y. 1 yye6.nmocoOue ans cTyAeHTOB ¢u3.-Mat. pax.
niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.mocobue it cTyaeHTOB (u3.-mar. (ak. rmeq. UH-TOB /
JI.C. AranacsiH, B.T. Ba3suien. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /I.B. COopHUK 33129 IO aHATMTHYECKOW TEOMETPUH: Y4. TTOCOOUE /IS BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3a-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yuebHoe mocodue it (pU3MKO-MaTeMaTHYeCKUX (aKyib-
TETOB mejnarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uaneHas Jlureparypa, 1997.- U.1.- 352 c.

3anstue 9. «M300paxkeHre MPOCTPAHCTBEHHBIX (PUTYpP B MApaIEIBbHON MPOSKITUI

TeopeTndyeckre BOOPOCHI

1. Tlonstue adphUHHO-PKBHUBAICHTHOTO MpeoOpazoBaHus. [Ipumepsr.
2. A¢(uHHO->KBUBAICHTHBIC YETHIPEX YT OJIbHUKH.
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Jlemma.

Teopema I[lonbke-I1IBapua.

Bo3MoxHOCTE TOCTPOCHUS N300paKEHNUS TPOU3BOIBLHON TOUKH MTPOCTPAHCTBA.
N300pakeHre MHOTOIPaHHUKOB.

N300pakeHue Ten BpauieHus. AHaIN3 OMIMOOK MPH UX U300pakeHUH.

[IpuMepHbI HA00P TUHOBBIX 3a/1a4

NS

[TocTpouTts n300paskeHNe YETHIPEXYTOIbHOW TUPAMHIBI.
MOCTPOUTH N300paxKeHHE MPSMOYTOIBHOIO Mapalijiesienunesaa.
MOCTPOUTH N300pakeHNe KOHYCa M €r0 OCEBOTO CEUYCHUSI.
[Toctpouts nzobpaxenue chepsl, e€ 1uameTpa, MoJICOB.

JloMalrHee 3aJlaHue

1.
2.
3.

[TocTpouts n300paXkeHNe NPaBUIbHON IIECTUYTOJIBHON MHUPAMUJIBIL.
[TocTpoutsb n300paxkeHNe NnapaieNnenuneaa; NpaBuiIbHON TPEYyroibHON MPU3MBIL.
[TocTpouts n300paXkeHNE LUIUHAPA U €M0 OCEBOI'O CEUECHHUS.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (ak.
nea. ua-toe/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. Y. 1 yueG.nocobue mist ctyaeHToB ¢us.-mar. dak. mneq. MH-TOB /
JI.C. Artanacsn, B.T. ba3puie. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHUK 33/1a4 IO aHATUTHYECKOW TEOMETPUH: Y. TOCOOUE JIJIs BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, AJL. I'eometpusi: yuebHoe mocoOue s pU3NKO-MaTeMaTUYECKUX (aKysib-
TeToB negarorudeckux uHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.

3ansaTue 10,12. «ITocTpoeHue ceueHNt MHOTOTPaHHUKOB. MeToj ciieioB. MeTo1 BHYTPEHHETO
MIPOEKTUPOBAHUS

TeopeTnueckre BOIIPOCHI

b=

5.

3ajaHue TOYKHU, MPSAMOM, MIIOCKOCTH Ha IPOEKIIMOHHOM YEPTEKE.

[TostHOE M HENOJIHOE N300paXKEeHHE.

[To3urmoHHbIE 32124 HA MTOJIHOM H300pakeHuu. [Ipumepsl.

[TocTpoeHue ceueHnit MHOrOIpaHHUKOB METOJOM clieZIoB. BeromoraTenbHble 3a-
Ja4H.

[TocTpoenne cedueHMii MHOTOTPAaHHUKA METOJOM BHYTPEHHETO MPOCKTUPOBAHUSI.
BcnomorarenbHas 3agayva.

I/IHTepaKTI/IBZ pa60Ta B MMapax: pCUICHUC 3a/1a4 TUIIA:

1.

2.

HOCTpOI/ITL CCUCHUA HSITPIerJ'H:HOﬁ MIPU3MbI (HI/IpaMI/II[BI) IJIOCKOCTBIO, HpOXO,Z[SIH.ICfI qe-

pe3 CTOPOHY OCHOBAHUS M TOUKY, IPHHAIJIEKAITYI0 OOKOBOMY pedpy.

HOCTpOI/ITL CCUCHUC Ky6a IJIOCKOCTBIO, HpOXOZ[HH.[ef/i Yepe3 CCpCArHDbI IBYX CMCIKHBIX

pebep kyOa u HanboJee YOaIeHHYI0 OT COSAMHAIONINX NX NPSMO BepIIMHY KyOa.
Jlureparypa:

1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue nist cryaeHToB (hu3.-mat. daxk.
nen. nH-ToB/ JI.C. Atanacsan, B.T. ba3puies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.
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2. Teometpus. B 2 4. Y. 1 yue6.mocobue st CTyaeHTOB (pu3.-Mar. (ak. meja. uH-TOB /
JI.C. Artanacsn, B.T. ba3puies. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHUK 33124 IO aHATMTHYECKOM T€OMETPUH: Y. TocoOue sl BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHoe mocodbue st HU3MKO-MaTeMaTHYECKUX (aKyib-
TETOB menarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.@panrynos. — CII6.: Cre-
nuansHas Jluteparypa, 1997.- U.1.- 352 c.

3ansaTue 13. «I[locTpoeHue ceueHNss MHOTOTPAHHUKOB METOJIOM CIICZIOB)

3aHsATHE IPOXOIUT B HHTEPAKTUBHOM Gopme. CTYICHTHI padoTaloT B Mapax, oTpadaThi-
Basi HABBIKU ITIOCTPOECHUS CEYEHU MHOTOTPAaHHUKOB METOJIOM CJIE0B U pelias CIeAyIOLNe BU-
JIBI 3a7a4:
[TocTpouThb cedeHre YeThIPEXYTONbHOM (MATUYTOJIBHOMN) MPU3MBI (TUPAMHUIBI) TIOCKO-
CTBIO, TPOXOJIAILIEH Yepe3 TPU TOUKH, ECIIU:
a) OJiHA IPUHAIICKUT OOKOBOMY peOpy, a IBe OOKOBBIC — IPaHsIM;
0) oJHa NPUHAIISKUT OCHOBAHHMIO, & JIBE — OOKOBBIM I'PaHSIM;
B) OJHA MPHUHAICKUT OOKOBOMY peOpy, BTOpas — OOKOBOW TpaHH, a TPEThs] — BHYT-
peHHel 00JacTH MHOTOTpaHHHUKA,;
r) BCE TPU TOYKH NPUHAJICKAT BHYTPEHHEH 00J1aCTH MHOTOTPaHHHKA;
WuTepakTuB: padoTa B apax: penicHue MO3UITMOHHBIX 331a9
Jlureparypa:

1. Aranacsn, JI.C. 'eomerpust. B 2 4. U. 1 yue6.mocodue nist cryaeHToB (us.-mat. daxk.
niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e u3sn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. 'eometpus. B 2 u. Y. 1 yyeb.nmocoOue ans cryneHToB ¢us.-mat. dak. nea. uH-ToB /
JI.C. AranacsiH, B.T. ba3zsies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: un.

3. Knerenuk, /I.B. COopHUK 33124 IO aHAIMTHYECKOM FeOMETpUH: Y4. Tocodue A BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, AJL. I'eometpusi: yuebHoe mocoOue s PU3NKO-MaTeMaTUYECKUX (aKysb-
TeToB negarornyeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
maneHas Jlureparypa, 1997.- U.1.- 352 c.

S cemecTp
Pa3nen 4. OcHoBanusi reomerpun. [IpoekTuBHOe npocTpancTBo. AQPuHHOE M eBKIHI0BO
N-MepHbIE NPOCTPAHCTBA.

TemaTnuyecKkuil MJIaH NPAKTHYECKUX 3aAHATHI

CamocrosiTe/ibHasA
Tema Yacol Jlureparypa
pabdora

OO0mIre BOmpoCkl aKCHOMATHKH 2 [1]4-2,T'n. X, | KoHcmiekT TeopeTu-

§77,78,79 YECKOIo MaTepuaia

OO6ocHOBaHME EBKINIOBOI T€OMETPHH. 2 [1]4-2,T'n. X, | KoHcmekT TeopeTu-

HempoTuBopeunBOCTh U IOTTHOTA CUCTE- §81-83 9YecKoro Marepuana
MbI akcuoM Beiis
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HcTtopuueckuii 0030p o6ocHOBaHuUl reo- | 4 [1]u-2,T'n. X, | KoHcniekT TeopeTu-

METpHUH. DJIEeMEHTHI reomeTpun JIoOa- §81-83 YECKOro Marepuasa

YEBCKOI'O

[IpoekTUBHOE MPOCTPAHCTBO 4 [1]u-2,T'n. X, | KoHcniekT TeopeTu-
§84-85 YECKOT0 MaTepuaia

AdduHHOE U €BKINI0BO N- MEPHOE MPO- [1]u-1,Tn. X KoHncnekr TeopeTu-

ctpancTBo. KBagpaTtuunsie Gopmsbl 1 4ecKoro Marepuana

KBaJIPUKU

BCEI'O: 12

Conep:kaHue NPaKTUYECKUX 3aHATHI

3ansarTue 1.«MaTtemaTuueckas CTpyKTypa, €€ uHtepnperanus. TpeboBaHus, IPeabIBISIEMbIE K
CHCTEME aKCHOM»

[TuceMeHHBIN TEOPETUYECKHUI KOHTPOIb

1.
2.
3.

Jate onpenenenne MareMaTudeckoi cTpykrype. [lpuBectu npumep.

[MepeuncnuTh TpeOOBaHMSL, TPEABSIBIICMbIE AKCHOMaM.

CdhopmynurpoBaTh CyThb aKCHOMATHYECKOTO METOAA MOCTPOCHHUS] MaTeMaTHUYECKOW Teo-
pHH.

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI

NogkrwbdE

MHuoxecTBa. OTHOLIEHUS! MEXAY JIEMEHTaMHU MHOKECTB.
MareMaTudeckasl CTpYKTypa, UHTEPIIPETALHS MAaTEMAaTUUECKON CTPYKTYPHI.
NzomopdhHOCTE MOJIENnel MaTeMaTHIeCKOH CTPYKTYPBHI.
HemmpoTuBOpeYnBOCTh CHCTEMBI AKCHOM.

He3aBucuMOCTb CHCTEMBI aKCHOM.

ITomHOTA CHCTEMBI AKCHOM.

CyTb aKCHOMAaTUYECKOTO METOJ1a TOCTPOEHUS TEOPHUH.

[TprmepHBIif HAOOP TUITOBBIX 3aJaHUM

1.

2.

3.

oo

Ilepeuncinre akCHOMBI MATEMATHYECKON CTPYKTYPHI:
a) Tpymmna;
0) abenema rpymma.
HazoBure 0a3oBble MHOXECTBA, OTHOLICHHUS, AKCHOMBI MaTE€MaTU4YE€CKOM CTPYKTYpHI
TPEXMEPHOTO BEKTOPHOTO JIMHEHHOTO IPpOCTpaHcTBa Vs.
IIpoBepbTe, BEIMONHAIOTCS JIM aKCHOMBI TPYIIIIBL, ECIIH:
B) Z — 06a30BO€ MHOXKECTBO, OMEpaLHs «+» - OCHOBHOE OTHOILICHHE;

r) R —06a3oBoe MHOXECTBO, oreparus «X» - OCHOBHOE OTHOIIICHIIE;

) V — MHOXECTBO BEKTOPOB ITUIOCKOCTH, CIOKEHHE BEKTOPOB — OCHOBHOE OTHOIIIE-
HHUE;
e) V — MHOXXeCTBO BEKTOPOB MPOCTPAHCTBA, CKAJSPHOE YMHOXEHHE BEKTOPOB —
OCHOBHOE€ OTHOIIICHHE.
MOXHO 1 JaHHBIE CTPYKTYPbI CUUTATH MOAEIISIMUA CUCTEMBI aKCOM TpyII-
nbl?
Ilycte mana maremaTtmueckas cTpykrypa <G,*,Aq,A,,Az>, rne A4, A, A3 - akcHOMBI
rpynmsl.  Jlokaxute wn3omopdHocTh eé Momenein S = {R,,"+", A, A, A}uS =
{R,"x", Ay, Ay A3}
Jokaxure, 4To cuCTeMa akCHOM a0eJIeBOI rPyMITbl HEMPOTHBOPEUHBA.
Jlokaxure, 4To akCMOMa KOMMYTAaTUBHOCTH a0€JIeBOM IPYIIIbI HE 3aBUCUT OT OCTaJIbHbBIX
AKCHOM CTPYKTYPBI.
SBnseTcs M cUcTeMa aKCHOM MaTeMaTHYeCKOW CTPYKTYpBl «rpymnmna» monHod. OTBeT
obocHyiiTe.
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JlomarnHee 3aj1aHue.

1.

2.

[MoarotoButh Teopuio mo teme «Cucrema akcuom Beilnsa, €€ HENPOTUBOPEYUBOCTH U
TIOJIHOTA.

JlokaxxnTe, 9TO CHCTEMa aKCHOM BEKTOPHOTO JIMHEHHOTO MPOCTPAHCTBA HEPOTHBOPEUH-
Ba.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4ye6.nmocobue amst cTyaeHToB (u3.-MaT. (pak.
nexn. ua-toe/ JI.C. Aranacsu, B.T. ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yue6.nmocobue mist ctyaeHToB (us.-mar. (ak. mneq. MH-TOB /
JI.C. Artanacsn, B.T. ba3puies. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, I.B. COopHHK 3a/1a4 110 aHATUTUYECKOU T€OMETPHUH: yU. TIOCOOUE ISl BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, AJL. I'eometpusi: yuebHoe mocodue s PU3MKO-MaTeMaTUYECKUX (paxysb-

TeTOB nenarorndeckux HHCTUTYTOB / A.JI.Bepuep, b.E.Kanrop, C.A.®panrymnos. — CII6.: Cre-
nuanbHas Jluteparypa, 1997.- U.1.- 352 c.

3ansarue 2. «Cucrema akcuoM Beiliisa, €€ HEepOTUBOPEYMBOCTH U MOJHOTA» (CaM-HO)

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI

ok~ wphE

OCHOBHBIE HEONPEAEIIEMbIE TIOHATHS CHCTEMBI akCHOM Belns.

I'pynnel akcuom Beitns.

MareMaTudyeckue CTpyKTypBbl, OIIpeAeIIsieMbIEe TPYIIIaMH akCUoM Beis.
Apudmerrueckast MoJeIb, HEIPOTUBOPEUYNBOCTH CUCTEMBI aKCHOM Beitns.

[TonHoTa cuctemsl akcuoM Beiins.

IIpumepsl onpeneneHusi FeOMETPUYECKUX MOHATHIA B TEOPHUH, IOCTPOEHHOW HA CUCTEME
akcuoM Beits.

IIpumMeps! OKa3aTeIbCTBA TEOPEM.

[TpuMepHBIif HaOOP TUIOBBIX 3a/1aHUM

1.

Joxaxure, 9TO B apr(IMETHIESCKON MOEIN BBIITOIHSIIOTCS aKCUOMBI:

a) pa3MepHOCTH;

0) CKaJsIpHOTO MPOU3BENCHUS BEKTOPOB.
HazoBém BexTopoM maTpuily A,,,CyMMOUM BEKTOPOB Ay, U By, - Marpuny A,, + B,
YMHOXXEHHEM 4rcia A Ha BeKTop A, - MaTpully A4,,. JlokaxuTe, 4To B JaHHOW WHTEP-
MIPETAINH BITIOMHSIIOTCS aKCHOMBI TPYIII CJIOKEHUS BEKTOPOB M YMHOKECHHS BEKTOpa Ha
YHUCIIO.
JononHuM cornaiieHus, chopMyJIMpoBaHHbIe B 3aanuu 2. [1oa ckansipHBIM TIpou3Be/Ie-
HUEM BEKTOPOB A,, uB,,0yneM MOHUMATh YHCIO dq1 * b11 + Ayy - by,. Bemonnsercs nmu
B JJAaHHOW MHTEPIPETALMH AKCHOMBI CKAISIPHOI'O YMHOXKEHUSI BEKTOPOB.
ITonp3ysick apudmMeTnveckoil MOJEIBLI0 CUCTEMBI aKCHOM Beiiiis, ToKakuTe, 4TO aKCHO-
Ma [V He 3aBUCUT OT OCTaJIbHbIX aKCHOM CUCTEMBI.
[Tonp3ysce nHTEpIIpeTaIneil, OMUCAaHHON B 3aJlaHUM 2, JOKaKUTE, YTO akchuoma [; He 3a-
BHUCHUT OT OCTaJIbHBIX aKCUOM CUCTEMBI.
JoxaxuTe, 4TO B T€OMETPUH, MOCTPOECHHON Ha cuUcTeMe akcuoMm Beilns, BbIONMHsAETCA
yrBepxkacHue: Uepes Touky, He JIeKaIlylo Ha JIAHHOW MPSIMOM, POXOJMT He Oosee of-
HOW MPSIMOM, MapajieIbHON JAHHOM.
Onupasick Ha cCUCTEMY akcuoM Beilis, qokaxure:

B) Teopemy lludaropa;

T) TeopeMy KOCHHYCOB;

) TeopeMy O TpEX MepIeHINKYIIpax.

Jluteparypa:
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1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue mst cryaeHToB (us.-mat. axk.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puie. — 2-e uzna., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yue6.nmocobue mist cTyaeHToB (us.-mar. (ak. mneq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suien. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: ni.

3. Knerenuk, /I.B. COopHUK 33124 IO aHATMTHYECKOM TEOMETPUH: Y. TocoOue s BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepnep, A.JI. I'eomeTpus: yuebHoe nmocobue misa GU3nKo-MaTeMaTHdecKuX (HaKysb-
TeToB nefarornyeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuansHas Jluteparypa, 1997.- U.1.- 352 c.

3aunsrue 3. «HenpotuBopeunBocTh cucTeMbl akcuoM Beiisis. [Toctpoenue apudmernueckon
MOJICIIN

3aHATHE IPOXOJUT B UHTEPAKTUBHOH popme. CTYACHTHI pabOTaIOT B MAJIBIX IPYIIIaX.
Kaxnas rpynna onucbeiBaeT apu(pMeTHUECKYI0 MOJIEb CUCTEMbI akcuoM Bellist u mpoBepsieT B
HEl BBITTOJIHUMOCTD KaKON-JIMOO0 TPYMIIbI aKCHOM:

1-51 rpynma: akCHOMBI CIIOXKEHUs

2-51 TpylIa: akCHOMBI YMHOXXEHHS BEKTOpa Ha YHCIIO

3-51 rpynna: akCHOMBI CKaJIIPHOTO NPOU3BEICHHS BEKTOPOB

4-4 rpynmna: akCMOMbI pa3MEPHOCTH U aKCUOMBI OTKJIAJ[bIBAHUS BEKTOPA OT TOUKHU

Jlureparypa:

1. Aranacsn, JI.C. 'eomerpust. B 2 4. U. 1 yue6.mocodue nist cryaeHToB (us.-mat. daxk.
niea. uH-ToB/ JI.C. AranacsH, B.T. Ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.nmocobue st cTyaeHToB (u3.-mar. (ak. meq. MH-TOB /
JI.C. AranacsiH, B.T. Ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /I.B. COopHUK 3a1a4 IO aHATMTHYECKOM FeOMETpUH: Y4. Tocodue A BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII0.: U3xa-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, AJI. I'eomerpus: yuebHoe mocobue Juist (PU3MKO-MaTeMaTHYECKUX (aKyib-
TETOB mejnarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uaneHas Jlureparypa, 1997.- U.1.- 352 c.

3anarued. «CucteMa akCMOM LIKOJIBHOTO Kypca r€OMETpUH. AHAIIN3 COBPEMEHHBIX IIKOJIbHBIX
y4eOHHUKOBY» (CaM-HO)

ITnan:
1. Cucrema akcuom A.B. IloropenoBa HmIKONIBHOTO Kypca T€OMETpPHH. 3aBHUCHMBIE aKCHOMBI, MX
pOIIb.
IIpocreitmne cneacTsus cucteMsl akcuoM lloropenosa.
Apudmerrueckas MOJeNb CUCTEMBI akcroM [loropernosa.
0630p cucrems! akcuoM JI.C. AtaHacsHa. 3aBUCUMBIE aKCHOMBI, X Ha3HAYCHUE.
HenpotuopeunBocts cuctemsl akcuoM JI.C. AtaHacsaHa.
AHaM3 CHCTEMBI aKCHOM COBPEMEHHBIX MIKOIBHBIX YICOHUKOB TI0 TEOMETPHH.
IIyHKT 6 BBIHOCHTCS Ha CAaMOCTOSITENIFHOE M3y4YeHHE: CTYAEHTH aHATU3UPYIOT MIKOJIbHBIE YISOHUKHU aB-

S~ wN

topoB A.B. Iloropenosa, JI.C. Atanacsna, A.Jl. AnekcaHnpoBa 1o IJIaHy: OCHOBHbIE OOBEKTBI U OTHO-
LIEHUS], TPYIIIBI aKCUOM, IPUMEPHI OIIPEeICHUS IOHITHI U J0Ka3aTeIbCTBA TEOPEM.

Jlureparypa:
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1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue mst cryaeHToB (us.-mat. axk.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3buie. — 2-e uza., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yue6.nmocobue mist cTyaeHToB (us.-mar. (ak. mneq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: ni.

3. Knerenuk, /[.B. COopHuK 33124 IO aHAIMTHYECKON TEOMETPUU: Y. TocoOue sl BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepnep, A.JI. I'eomeTpus: yueObHoe mocobue mis (HU3MKO-MaTeMaTHYeCKuX (HaKysIb-
TeToB nefarorndeckux uHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuansHas Jluteparypa, 1997.- U.1.- 352 c.

3aunsrtue 5. «Hauana EBknuna. [Ipo6nema nsaroro nmocrynara. [TonbITKY €ro q0Ka3aTelibCTBaY

WuTepakTuB: Kpyrislii cton. TemaTtruka coOOIIeHMIA:
1. «Havana» EBknuna
2. Ilareiii noctynat EBknuna, «pemnoxenue [lnefidepay 1 nX SKBUBaJIEHTHOCTb.
3. DKBUBAJIEHTHI MATOTO MOCTyNnaTa EBkimpa.
4. TlombITKM MOKa3aTeNbCTBA MATOTO moctynara an-xayxapu, MOH-Koppa, an-Haitpuzn
(IXB).
5. PasButue ydeHust o mapajuiedbHbIX B Tpynax Omapa Xaiismu n Hacupsanunaat-Tycu
(XI-XI1BB).
ITonpITKN HOKa3aTENbCTBA MATOrO MocTynaTa B CpenneBekoBoil EBpore.
7. TlombITKM TOKa3aTeNbCTBA MSATOTO MOCTYJIaTa METOIOM OT poTtuBHOro Jlxuponamo Caxk-
KEpH.
ITomeITKK HOKa3aTeNbCTBA MATOrO HocTynarta JlamGeprom u Jlexanapom.
Bxrag SAnoma bosit m H.M. JlobaueBCKOTro B pa3BUTHE YICHUS O TapalIeIbHBIX.

IS

© ©

Jlureparypa:

1. Aranacss, JI.C. I'eomerpus. B 2 u. Y. 1 yue6.mocobue anst cTyaeHToB Gu3.-MaT. pak.
nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. 'eometpus. B 2 u. Y. 1 yyeb.nmocoOue nist cryneHToB pus.-mat. ak. mea. uH-ToB /
JI.C. AranacsiH, B.T. ba3zsines. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33724 IO aHATUTHYECKON T€OMETPUU: YU. TOCOOHE [T BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, A.JL. I'eometpusi: yuebHoe mocoOue s pU3NKO-MaTeMaTUYECKUX (paKysb-
TeToB nefarornyeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uaneHas Jlureparypa, 1997.- U.1.- 352 c.

3anarue 6. «Cucrema akcroM JIo0adeBCKOTO»

MaremaTndeckni TUKTAHT
1. Tlepeuncnure OCHOBHBIE HEOIIPEEIsieMbIe TOHSATHS CUCTEMBI akcHoM JIobaueBCcKoro.
2. CdopmynupyiiTe akcHoMy MapajuieabHbIX 110 JIobaueBckoMYy.
3. CKOIBbKO MPSIMBIX, MApAIUIETbHBIX JAaHHOMN, MOXHO TPOBECTH Yepe3 TOUKY, HE JICHKAILYIO
Ha TaHHOW MPsIMOH, Ha TutockocTH JlobaueBcKoro?
B kakux npenenax u3MeHsIeTCs yroil mapaiieqbHOCTH?
Kaxkue npsiMmbie Ha3bIBAIOTCS PACXOISIIIAMHUCS?
Ilepeuncnure KprBHIE JIMHAK Ha TI0cKocTH JIoGadeBCKOTO.
YcTaHoBHTE B3aMMOCBS3b MEXIY MOHATHSMH «EBKIMJOBA TEOMETPHUs», «aOCOMOTHAS
TEOMETPHSD», «reoMeTpus JlobaueBcKoroy.

No ok
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Teopetnueckre BOIPOCHI

N~ E

Cucrema axcriom H.H. JlobaueBckoro

ITapamrensHbIC IPAMBIE Ha TIIOCKOCTH JI0OaueBCKOT0, MX CBOKCTBA.
Yron mapamiensHocT, GyHKus JlobaueBckoro

Pacxopsmuecs npsMble Ha MIockocTH JIoOaueBCKOro, MX CBOKWCTBA.
B3anMHOe pacmonoxeHne IpsMBIX Ha IIOCKOCTH JIobaueBCcKoro.
TpeyronbHuKH Ha TWIOCKOCTH JIoOayeBCcKoro.

YeThIpEXyTronbHUKY Ha TUIOCKOCTH JIoOayeBCKOTO.

OKpY>KHOCTB, SKBUAUCTAHTA, OPUITHKII.

[TpumepHBbIif HAOOP TUITOBBIX 3a1aHUI

2.

3.

Hoxaxute yrBepxkaeHue: «CyMMa yIiioB TPEYroJbHUKA HE TOCTOSHHA»
[Mycts A1B; Il A;B,. Jokaxute, uro eciu npsmas ABnexut mexnmy npsameiMu A; B;
ul,B,, u He epeceKaeT HU OHY U3 HUX, TO OHA MapajuiesibHa JaHHBIM IPSMBIM.
Iycts AAuBB' - nBe pasmuumble mpamble. IIpsvas ABHa3biBaeTcs IPSAMOI PaBHOTO
HAKIIOHA JTHX MPAMBIX, eciu ZBAA' = £ABB’, Touku A u Bnexar Mo ofHy U TyXe
cTopoHny oT npsimoii AB. JlokaxxuTe yTBepKICHU:
a) Imo6bIe JBE MpAMbIE PABHOTO HAKIOHA HA Herepecekaromuxcs npsameix AA uBB’
OTCEKAIOT KOHTPYSHTHBIE OTPE3KH;
6) uepe3 KaXIyI0 TOUKY OJHOH M3 JBYX JAHHBIX HENEpEeceKaIoUMXCs NpsaMbIx AA'
1B B’ IpOXOUT OJHA H TOIBKO OJHA TIPAMAs PABHOTO HAKIOHA.
Jokaxwure, 4To Ha MI0CKOCTH JI06a4eBCKOTO YroJ, BIMCAHHBIA B OKPYXHOCTb M OIIMpa-
IOLIUIICS Ha AMaMeTp, MEHbIIIE TPSIMOTO.
ITycts B uetsipéxyronpanke ABCDyrier A u Dupsimeie. Jlokaxmure:
B) eciu [CD] = [AB],t0 £B = £C;
r) ecmu |CD| > |AB|,10 £B > £C.
ITycts ABCD- uersipéxyronsauk Cakkepu, rae £A = 2D = 90°,00k0Bble CTOPOHBI
ABu CDxoHrpysHTHBIL JloKaxuTe:
n) 4B = £C v oHHU OCTpBIE;
€) mpsMas, COeAMHsIoNas cepeantbl ocHoBannii ADu BC, nepneHIuKyIsipHa 3THM
OCHOBAHUSIM;
) ocHoBanusi ADu BCrnpunaziexar pacxoasiiuMcs psIMbIM,

JlomarnHee 3aj1anue

1.

2.
3.

IMoxroroButs Teopuro no reMe «HenpoTuBopednBOCTs cucTeMbl akcuoM JloGaueBckoro.
Mogens A. Ilyankape»
Pemmnts 3amaun 3(a), 5(6), 6(0, B).
WnauBuyansHOE 3a7jaHre: MOATOTOBUTH HCTOPUYECKYIO CIIpaBKy o MaTemartuke A. Ily-
aHKape.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpus. B 2 u. U. 1 yuye6.nmocobue amnst cTyeHToB Gu3.-MaT. pak.
nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpus. B 2 4. U. 1 yue6.nmocobue mist cTyaeHToB (us.-mar. ak. mneq. MH-TOB /
JI.C. AranacsiH, B.T. Ba3suien. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Kierenuk, JI.B. COopHHK 337124 IO aHATUTHYECKOH T€OMETPUH: V4. TIOCOOHE JIJIS BTY-
30B / JI.B. Kierenuk. — 17-¢ m3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, AJL. 'eometpus: yuebHoe mocoOue 1 pU3MKO-MaTeMaTUYECKUX (axysb-
TETOB menarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.
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3ansrue 7. «3neMenTs reomerpun JIobaueBcKoro»

3aHsATHE IPOXOIUT B HHTEPAKTUBHOUN Gopme. CTYIACHTHI padOTal0T B MAJIBIX TPyIIaxX UC-
clenys pa3IudHbIC AJIEMEHTHI reoMeTpur JIo6aueBCcKOro 1o 1miaHy:
1) Teoperndeckre OCHOBBI BOIIPOCA.
2) CooTBeTCTBYIOIINE MOIeH B EBKIIMI0BOI reOMETpHH.
3) Tloxbop u perreHue 3aa4d.
4) TlpeseHTalus MaTepHAOB.
3agaHus s TPyII:
1-s rpynma: TpeyroJibHUKY Ha TI0ckocTH JIobaueBcKoro
2-5 TPYIIA: YETHIPEXYTOJIbHUKYU Ha II0CKOCTH JIob6aueBCKOTro
3-s rpyIna: JUHUM Ha TI0ckocTH JIobaueBcKoro
Jlutreparypa:

1. Aranacsn, JI.C. I'eomerpus. B 2 u. Y. 1 yue6.nmocobue anst ctyaeHToB ¢us.-MaT. pak.
nen. uH-toB/ JI.C. Atanacsn, B.T. ba3puies. — 2-e u3na., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. Y. 1 yueG.nmocobue st cryaeHToB ¢us.-mar. dak. mnen. MH-TOB /
JI.C. Artanacsn, B.T. ba3puie. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATMTHYECKOW TEOMETPUH: Y4. TOCOOUE /IS BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHoe mocodue it (HU3NKO-MaTeMaTHYECKUX (aKyib-
TeTOB nenarorndeckux HHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuanbHas Jlutepatypa, 1997.- U.1.- 352 c.

3ansrue 8,9. «Mogens A. [Tyankape miockoctu JlobaueBckoro. HempoTHBOpeYMBOCTh CHCTE-
MBI aKCMOM TTocKocTH JIoGaueBckoro»

TeopeTnueckue BOIpoCkl

1. Uutepnperanusi OCHOBHBIX 0OBEKTOB cuCTeMBI akcioM JlobGaueBckoro B mozenu Ilyan-
Kape.
WHTepniperaiiisi OCHOBHBIX OTHOIICHUH cucTeMbl akcuoM JlobGaueBckoro B moaenu [ly-
aHKape.
ITpoBepka BBIMOIHUMOCTH aKCHOM IuTocKocTH JloGaueBcKoro.
BrimotHIMOCTh akcHOMBI TapauienbHbIx JlIobaueBckoro B moaenu Ilyankape.
HenpotuBopeunBocts cuctems akcuoM H.M. Jlo6aueBckoro.
WHTepnipeTanys nepeceKkaromuxcs, NapajuleIbHbIX, PpacXOAALUINXCs MPSIMBIX B MOJEIN
Ilyankape.
7. Anpu Ilyankape u ero BKJaJa B pa3BUTHE OCHOBAaHHUI T€OMETPHUH.

N

oMW

[TpuMepHBIif HaOOp THIOBBIX 3a/1aHUI
3anauu pemiarotcs B uHTepnpetanuu [lyankape (mocTpoeHus BHIIOIHSIIOTCS IPU MTOMOLII
LHUPKYJIS ¥ JINHEUKH )
1. Jansl n8e Touku Au B. ITocTpoiite npsmyto,, pOXOAAILYIO Yepe3 3TH TOUKH.
2. Jlana Touka A u mpsMas a, HE MPOXOAALIAs Yepe3 3Ty TOUKy. Uepes Touky AmnpoBecTH
IpsAMYI0, IIapaJlIeIbHYIO NPSIMOi a.
3. TlocTpouTs mpsiMyr0, MPOXOIANIYI0 Yepe3 JaHHYI0 TOUYKY A W MEepneHIUKYIIPHYIO 1aH-
HOW MpsIMOH a.
4. [lana touka Au npsimasi a. [locTpouTs OPUIMKII, TPOXOAAIINI Yepe3 NJaHHYIO TOUKY, AJIS
KOTOPOTO JJaHHAas HallpaBJIeHHAasl IpAMas SIBJISICTCS OChIO.
Hanbl nBe Touku Au B. TlocTpouTts opHLIKKI, TPOXOAAIINI Yepe3 TaHHbIE TOYKH.
6. [Hansr ase Toukn Au O. [locTpouts OKpyKHOCTBH TUIOCKOCTH JloOaueBcKoro, mMpoxos-
IIy10 yepe3 Touky A ¢ eHTpoMm B Touke O.

o
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7. Hana Touka A U ABe pacxomsimmecs npsMbie. [locTpouTh SKBUIUCTAHTY, MPOXOISIIYIO
yepe3 TOUKy A, JUIS KOTOPOW JaHHBIE MIPSIMBIE SBISTFOTCS OCSIMHL.

JlomarHee 3aj1anue
1. HOI[I‘OTOBI/ITI) TCOPUIO K CCMUHAPCKOMY 3aHATHIO I10 TCME «MOI[GIH) BCHLTpaMI/I -Knetina
miockoctu JlobaueBckoro. He3aBucMMOCTh aKCHOMBI nmapauI€IbHBIX OT OCTaJIbHBIX aK-
CHOM CBKHHHOBOﬁ TCOMETPUI).
2. I/IHILI/IBI/I)IyaJ'IBHOG 3aaHuC: MOATrOTOBUTH UCTOPHUYCCKYIO CIIPABKY O MAaTCMATHUKaX KCJ'II/I,
Knetine, bensTpamu.
Jlureparypa:

1. Aranacsn, JI.C. 'eomerpus. B 2 u. U. 1 yue6.mocobue mist cryaeHToB (hu3.-mat. dak.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puies. — 2-e u3na., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eomerpus. B 2 4. Y. 1 yue6.nmocobue st cryaeHToB (us.-mar. (ak. meq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suien. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: n.

3. Knerenuk, /[.B. COopHUK 3a/1a4 110 aHAIMTUYECKON T€OMETPUH: Y. TOcoOue AJist BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHoe mocodue it (PU3NKO-MaTeMaTHYECKUX (aKyib-
TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Crne-
nuanbHas Jlutepatypa, 1997.- U.1.- 352 c.

3aunsrue 10. «Moaens miockoctu JIobaueBckoro bensrpamu-Kieilina. HezaBucMMOCTh akcHO-
MBI [IAPAJUIENIBHBIX OT OCTAJIBHBIX aKCHOM €BKJIMJIOBOM reoMeTpun» ((popMa 3aHATHSA - CEMU-

Hap)

Teopernueckue BOPOCHI

1. Uutepnperanusi OCHOBHBIX OOBEKTOB cucteMa akcuom JlobadeBckoro B monenu benb-

Tpamu-Kneitna.

2. HHurepnperanusi OCHOBHBIX OTHOLICHMH cHCTeMbl akcuoM JloOaueBCKOro B MOAEIH
Bbenbrpamu-Kneiina.
[TpoBepka BBIMOIHUMOCTH aKCHOM TutockocTy JlobaueBcKoro.
BrimotHIMOCTE akcHOMBI apasuienbHbIX JIobaueBckoro B moaenu benstpamu-Kiieiina.
HezaBucuMocTh akCHOMBI MapajuIENbHBIX OT OCTAJIbHBIX aKCHOM EBKIIHIOBOM I€OMeET-
pHH.
6. HMuTepnperanusi mepeceKaonIuxcs, MapayiebHbIX, PACXOIAIIAXCA MPSIMBIX B MOJEIH

Bbenbrpamu-Kneiina.
7. Yron napajsienbHOCTH, HHTepIpeTanus ero cBoicTs. @opmyna JlobaueBckoro.
8. Kemu, Kineiin, benpTpaMu; X BKJIaa B pa3BUTHE aKCHOMAaTHYECKOTO METO/IA.
(110 TaHHBIM BOIIPOCaM CTYJEHTHI BHICTYHAIOT C COOOIICHHUSIMH )
Jlureparypa:

gk w

1. Aranacss, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue nst cryaeHToB (us.-mat. daxk.
nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yue6.nmocobue mist ctyaeHToB (us.-mar. ak. mneq. MH-TOB /
JI.C. AranacsiH, B.T. ba3zsiesn. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: un.

3. Knerenuk, /[.B. COopHUK 33124 IO aHATUTHYECKON T€OMETPUU: y4. TOCOOHE IS BTY-
30B / JI.B. Kierenuk. — 17-¢ m3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepnep, A.JI. I'eomeTpust: yueObHoe mocobue misa GU3nKo-MaTeMaTudecKuX (HaKysb-
TeToB nefarorndeckux nHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuansHas Jluteparypa, 1997.- U.1.- 352 c.
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3anstuel2. «AdpduHHOE N-MEPHOE MTPOCTPAHCTBO» (CEMUHAP)

Teopernyeckue BONpPOCHI:

Bekropnoe nN-meproe mpoctpancTBo (VN). AKCHOMBI BEKTOPHOT'O TIPOCTPAHCTBA.

Bazuc n-mepHoro BekTopHOro npoctpaHcTBa. KoopAnHATH BEKTOpa B JaHHOM Oa3wuce.
BekTopHOE OANPOCTPAHCTBO, €r0 Pa3MEPHOCTb.

[Tonsitue adpunHOTrO N-MEpHOTOMpPOCTpaHCTBa (AN).

Axcuombl AN,cieficTBUS U3 HUX.

Addunnas N-mMepHas cucteMa KoopauHaT. KoopIrHATEI TOUKH.

®opmynsl mpeodpazoBanust adhHUHHON CUCTEMBI KoopauHat An.

K-MepHbIe TI0CKOCTH. (60npoc gbiHOCUmMcs Ha camocmosmenvhoe usyyenue Jlureparypa: [1], 4 |,
1. X, maparpad 86)

N GM~LNE

Jlureparypa:

1. Aranacsn, JI.C. I'eomerpus. B 2 4. Y. 1 yye6.mocobue amnst cTyneHToB (us3.-MaT. pak.
nen. uH-toB/ JI.C. Atanacsan, B.T. ba3puies. — 2-e u3n., crep. - M.: KHOPYC, 2011. - 396 c.

2. I'eometpusa. B 2 u. U. 1 yueG.nmocobue st cryaeHToB ¢us.-mar. dak. mneq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: n.

3. Knerenuk, /I.B. COopHUK 3324 IO aHATMTHYECKOW TEOMETPUH: Y4. TOCOOUeE /IS BTY-
30B / 1.B. Kiterenuk. — 17-e u3n. — CII6.: U3n-Bo «IIpodeccusi», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHoe mocodue it (PU3NKO-MaTeMaTHYECKUX (aKyib-
TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Crne-
nuanbHas Jlutepatypa, 1997.- U.1.- 352 c.

3anstue 13. «EBKINI0BO N-MEpHOE MIPOCTPAHCTBO» (CAM-HO)

Teopernyeckue BONpoChI:

1. Tlonstne OwnmHeitHOW GopMbI, MaTpuIlbl OninnHelHOW (opMmel. [lomoxuTensHo omnpenenEéHHas
ownuHeitHast popma.
ConpskEHHOCTh BEKTOPOB OTHOCUTEIILHO CHMMETPHUYECKON OMIIMHEHHON (OPMBIL.
[MonsTHE €BKINI0BOrO N-MepHOTo mpocTpaHcTsa (En).
CkangapHoe pon3BeieHre BEKTOpoB B EN ero cBoiicTBa.
CkansipHBIi KBaIpaT BEKTOPa, HOpMa BEKTOPA, YTOJ MEX]Ty BEKTOPAMHU.
OproronanbHble BekTopa. OpTOHOPMUPOBAHHBINA 06a3KC BEKTOPOB B EN.
IIpssmoyronpHas AekapToBa CUCTEMa KOOpAMHAT B EN.
®dopmya paccTosiHUS MeX Ty Toukamu Au B B En.

Jlureparypa:

N~ WN

1. Aranacss, JI.C. 'eomerpus. B 2 u. Y. 1 y4ye6.mocobue ans cTyieHToB (us.-MaT. ak.
nexa. ua-toe/ JI.C. Aranacsn, B.T. ba3suies. — 2-e uzn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. U. 1 yue6.mocobue it cTyaeHTOB (u3.-mar. (ak. rmejq. WH-TOB /
JI.C. AranacsiH, B.T. Ba3suien. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Kierenuk, JI.B. COopHHK 337124 IO aHATUTHYECKOH T€OMETPUH: V4. TIOCOOHE JIJIS BTY-
30B / JI.B. Kierenuk. — 17-¢ m3n. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yuebHoe mocodue it (pU3MKO-MaTeMaTHYeCKUX (axyib-
TETOB mejnarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
uaneHas Jlureparypa, 1997.- U.1.- 352 c.
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3anstue 14. « AKCMOMBI TPUHAAJICKHOCTH NPOEKTUBHOM reomeTpun. Teopema Jle3apra, e
MPWIOKEHUE K peleHuto 3a1ad. [IpuHuum JBoicTBEHHOCTH

MareMaTH4eCKU TUKTAHT

el NS S

Uro siBnsieTcst IPEAMETOM U3yUeHHS IPOCKTHBHOW TeOMeTpru?

HazoBuTe OCHOBHBIE HEONPEIENAEMbIC TOHATHUS TPOSKTHBHOM T€OMETPHH.

[lepeuuncnure rpynmbl aKCUOM MTPOSKTUBHOM T€OMETPHUH.

UeM oTiHMYaeTcs TpyIIa akCHOM MPUHAIICKHOCTH MPOSKTUBHON T€OMETPHH OT EBKIIH-
JIOBO¥ reomMeTpun?

ChopmynupyiiTe TPUHIUI JBOHXCTBEHHOCTH.

Teopernueckue BOPOCHI

oM~ E

OcHOBHBIE HEONPEAEIIEMbIE TIOHATUS IPOEKTUBHON r€OMETPHH.
AKCHOMBI TPUHAJIEKHOCTH MPOEKTUBHON IT€OMETPHH.

IIpocreiimue ciecTBUs aKCUOM ITPUHAJIEKHOCTH.

Ionstue TpéxBepumHauKa. OnpeienieHue IeHTPa U OCH MEePCIEKTUBBI.
Teopema Jlezapra.

[IpuHIMD ABOWCTBEHHOCTH.

[TpumepHBIif HAOOP THITOBBIX 3a/1a4

1.

w

10.

Jokaxure yTBep)KICHHUE: eclid a b - cKpeuuBaronyecs npsiMbie P;u Touka A He TpH-
HaJJIS)KUT HU OJHOW M3 HUX, TO CYIIECTBYET €IMHCTBEHHAs MpsAMasi, MPOXOAIias yepe3
TOYKy A U Tiepecekaromas ooe npsimbie a u b.

JoxaxxuTe yTBEepKIeHHE: €CIIU TPU MPsIMblE NIOTIAPHO MEPECEKAIOTCs U HE JIeKaT B OJHON
TUTOCKOCTH, TO OHH UMEIOT €IMHCTBEHHYIO OOIIYIO TOUKY.

CdopmynupoBats (10Ka3aTh) MpeaioKeHue, IBOUCTBEHHOE TPEUIOKEHHUIO 3a1a49u 2.
CdopmynupoBaTh MpeUIoKEHHS, IBOMCTBEHHbIE NIPSAMON U 00paTHOM Teopemam Jlesap-
ra.

B mockoctu tpexBepmnHankaABC nana Touka S, He nexxaias Ha ero croposax. Ilycts
A" = (AS) n (BC),B = (BS) n (AC), C' = (CS) N (AB). Jlokaxwure, 4TO TOUKH Iepece-
genns npamsix (BCO)u(B'CY),(AC)u (A'C),(AB)u (A'B),konnmHeapHsL.

[MpsiMast pAEKUT B TIOCKOCTH TpexBepmMHHUKAABC 1 He poXouT vepes ero BepIiu-
Hel. Ilycte (BC)Np =A;,(CA)np=B,, (AB)np=C;; (BB;)N(CC;) =R,
(CC)) N (AA,) =S, (AA)) N (BB,) = T. Jokaxure, uto npsimbie AR, BS, CTrpunan-
JIKaT OJTHOMY ITYUKY.

JlokaxwuTe, 94TO €CJIM OCH MEePCHEKTHBBI TPEX MOMAapHO MEePCIEKTUBHBIX TPEXBEPIIHHHU-
xoB ABC, AB'C . A'B'C ”COBHa,Z[a}OT, TO UX UEHTPHI NEPCIIEKTUBBI JIEKAT HA OJHOU Ipsi-
MOH.

Ha Terpasapa pacronoxeHsl B P; Tak, 4TO NpsMbIE, COEAMHSIOIINE COOTBETCTBEHHBIC
BEPIIVHBI, TPUHAAIEKAT ONHON CBs3Ke. Jlokaxkure,, YTO MPSMBIE, IT0 KOTOPHIM Iepece-
KaroTCA COOTBETCTBEHHBIE TPaHH, JIE)KAT B OJJHON TUIOCKOCTH.

(Terpaszap 3T0 YeThIpe TOUYKH, HE JIeKallue B OJHON IUIOCKOCTH, LIECTh MPAMBIX, IOMAp-
HO COEAMHSIOUINE 3TU TOYKH, U YEThIPE TUIOCKOCTH, ONPEIEISIEMbIE KaXI0H TPOMKON 13
JIAHHBIX YETBIPEX TOYEK)

Han tpéxBepmmaHnkABCu tpu Ttouku P, Q,R B ero miockocrtu, jexamiue Ha OJHOW
npsimoii a. [loctpoiite TpéxBepmMHHUKX Y Z Tak, uTo0bI ero BepmuHbl X, Y, Z nexanu
cootBercTBeHHO Ha ctopoHax BC, CA, ABrpéxsepmmununkaABC, a ero croponst YZ,
ZX, XY Tpoxoauiii COOTBETCTBEHHO Yepe3 Touku P, Q,R.

CdopmynupyiiTe 3agady, TBOMCTBEHHYIO 3ajaue 9 U pemute e€ ¢ IOMOLIBbIO MPUHIIMIIA
JIBOMICTBEHHOCTH Ha ITNIOCKOCTH.

JlomalirHee 3agaHue

1.

HO,I[FOTOBI/ITB TCOPUIO IO TCMCE! «CI105)KHOE OTHOIIICHHUE qupréx TOYCK HpHMOﬁ, KBaapu-
KM B IPOCKTUBHOM HIPOCTPAHCTBCH.
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2. Beimonauth KoHcmekT: Teopema lllteitHepa, Teopema Ilackaims, Teopema bpwuaHiioHa.
(JIuteparypa: bazputeB B.T., ['eometpus. Yue6. mocodue. U-Il, rm. 11, m. 19).
3. Pemmuts 3agaun Ne 3,4,10.
Jlureparypa:

1. Aranacsn, JI.C. 'eomerpus. B 2 4. U. 1 yue6.mocobue mst cryaeHToB (u3.-mat. dak.
nexn. ua-toe/ JI.C. Aranacsu, B.T. ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. I'eometpus. B 2 4. Y. 1 yue6.mocobue st cryaeHToB ¢us.-mar. dak. meq. MH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPYC, 2011. — 422 c.: n.

3. Knerenuk, /I.B. COopHUK 33124 IO aHATMTHYECKOM TEOMETPUH: Y. TocoOue sl BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepnep, A.JI. I'eomeTpus: yueObHoe mocobue mis (HU3MKO-MaTeMaTHYeCKuX (HaKysib-
TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Crne-
nuanbHas Jlutepatypa, 1997.- U.1.- 352 c.

3ansarue 15. «CnoxxHOe OTHOILLIEHHUE YETBIPEX TOUEK MpsAMOM. ['apmoHnueckue yeTBépku. Kan-
PHYKH B IPOEKTUBHOM ITPOCTPAHCTBE»

Teopernueckue BOPOCHI
DopMyIia CII0KHOIO OTHOLIEHUS YETBIPEX TOYEK MPSIMOM.
CBOJCTBA CIIOKHOTO OTHOIICHHS.
I"apMoHHMYECKHE YETBEPKU TOUEK.
JIunuu BTOpOTO NOpSAAKA.
ITpoexTrBHAas KIacCU()UKALMS JUHUI BTOPOTO NOPSIIKA.
[ontoc u nomsipa.
KoHCTpYKTHBHBIE TEOPEMBI:
a) Teopewma lllTeitHepa;
0) Teopema [lackans;
B) Teopema bpuanmona.

NogkrwbdpE

[TprmepHBIif HAOOp TUIOBBIX 33]a4

1. Ha mpsamoii I8 cucreme 0,0,Enansl TOYKH HEOTHOPOJHBIMH KOODIHHATAMH
A(a), B(b),C(c),D(d). lokaxuTte COOTHOIICHHUS:

_ (a=c)(d-b),
a)(ABCD) = @D (D)
6) (0,4BC) ==

b—a
2. A, B, C, D, E-monapHopasnuuHple TOYKU MPOSKTHBHOW TNpsMON. JlOKaXHTe, 4TO:
(ABCD)(ABDE)(ABEC)=1.
3. Ha mpoekTuBHO# IUIOCKOCTH JaHbl TOYKH AeKapToBbiMH KoopauHaTamuA(-2;1), B(0;1),
C(1;2), D(2;3). Berunciute (ABCD).
4. Jloxaxwure, uto (ABCB)=0, (ABCC)=1.
5. UseectHo cnoxHoe ortHomenue (ABCD)=a. Haiimure (BACD), (ACBD), (DCAB),

(CBDA).
6. Omnpenenure, K KAKOMY THITY TIPHHAICKAT TMHUNA BTOPOTO MOPSI/IKA:
a) 4x,2 + x,2 4+ 5x32 + 4x;x, — 12x1x3 — 6x,%3 = 0;
6) 2x12 + x,% — x3% + 3x1x, — X1X3 + 2x,x3 = 0]
B) X124 4x,% + x3% — dxyx, + 2%, X3 — 4x,x3 = O;
r) 5x12 + 2,2 + x3% + 2x,%, — 4x1%5 = 0.

7. [laHa MWHMS BTOPOTO MOPSAKA V-
2x1% + x,% — 2x3% — 6x%, + 4x,%3 = 0.
a) Hamumure YpPaBHECHHUE TIOJAP OTHOCUTEIIBHO )Y CICAYIOIIUX TOYCK
01(1;0;0), 0,(0;1,0), [15(0;0;1), E(1;1;1), M(2;-1,5).
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0) Haiinure xoopauHats! mosmoca npsmoi 70, + 401, — 1003 = 0 otHOCH-
TEABHO JIUHUU [ .
8. Haiigure ypaBHEHUS KacaTeNbHBIX, MPOBEASHHBIX U3 Toukd A(3;-2;2) K JTUHHH, 3a/1aH-
HOﬁypaBHCHI/ICMZ 3]]2 + DZZ - 5]32 +2]1]2 +2]1]3 - 4]2]3 = 0.
9. Aranacsu JI.C. CoopHHEK 3a7a4 110 reomeTpun. Yue6. mocobue, U — I11. M., «IIpocserie-
Huey, 1975, 176 ¢ : Ne 178, 179, 180, 182, 183, 184.

JomarniHee 3amanue
1. TloaroroButh Teopuio. ['apMOHWYECKHE YETBEPKH TOYEK W MPSAMBIX, UX CBOHCTBa. I'ap-
MOHH3M B ITOJTHOM YETHIPEXBEPITUHHIKE.
2. Pemmts 3a71auun myHKTa 9.

Jlureparypa:

1. Aranacss, JI.C. 'eomerpusi. B 2 4. Y. 1 y4e6.nmocobue aist cTyeHToB (u3.-MaT. (hak.
nea. ua-toB/ JI.C. AranacsH, B.T. ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. Y. 1 yue6.nmocobue st cTyneHTOB (pu3.-mar. (ak. meq. uH-TOB /
JI.C. Aranacsin, B.T. ba3suies. — 2-e u3n., crep. - M.: KHOPVYC, 2011. — 422 c.: w.

3. Knerenuk, /I.B. COopHUK 33124 IO aHATMTHYECKOW TEOMETPUH: Y4. TOCOOUeE IS BTY-
30B / JI.B. Kiterenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, AJL. I'eometpusi: yuebHoe mocodue s PU3MKO-MaTeMaTUYECKUX (PaKysb-
TeToB negarornyeckux UHCTUTYTOB / A.JI.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Crne-
nuanbHas Jlutepatypa, 1997.- U.1.- 352 c.

3ansaTue 16. «'apMoHnYEeCKHE YETBEPKU TOUYEK U NPAMBIX. ['apMOHMUECKHE CBOMCTBA MTOJIHOTO
YETBIPEXBEPIINHHUKA)

Teopernueckue BOPOCHI
1. TlonsTHE rapMOHHYECKOH YeTBEpKH TOUYEK, ITOHATHE TAPMOHUYECKON YETBEPKU MPAMBIX.
2. CBoiicTBa rapMOHHYECKON YETBEPKH TOUECK.
3. lloHsTHE MOJHOTO YeTHIPEXBEPIINHHMKA.
4. Teopema 0 rapMOHHYECKHX CBOMCTBAaX IMOJHOIO YETHIpEXBepIIMHHUKA. CIencTBUE U3
HeE.
[TocTpoeHue 4eTBEPTOI rapMOHUYECKOU TOUKH.
3aa4yn UIKOJIBHOW T€OMETPUH HA PACIIUPEHHON MIIOCKOCTH.

o

WuTepakTuB: paboTa B mapax: MOCTPOESHUE YETBEPTON TapMOHUYECKON TOUKH.
[TpumepHBIif HAOOP THUIMOBBIX 33134
1. Ha npsmoii gansl Tpu pazauusbie Touku A, B, C. C noMomisio ogHO#M TMHEHKH TOCTPOM-
te Touky D Takyro, uto (ABCD)=-1. (ITocTpoeH#e BBIOIHUTE IBYMSI CIIOCOOAMH:
a) JlaHHas IpsiMasi — CTOPOHA IIOJHOT'0 YeThIPEXBEPIIMHHUKA;
0) nmaHHas npsMas ero IUaroHanb.)
2. TlocrtpoiiTe uepe3 MPOU3BOIBHYIO TOYKY P mpsiMyro, mapamiensHyto npsmoi AB ¢ mo-
MOIIIBIO OJTHOM JTUHEHKH, €CJIM Ha MpsMoi aaH oTpe3ok AB u ero cepenuna — rouka C.
3. JlaHbl ABe mapauienbHbIC MPSIMbIE U OTPE30K Ha OJHOHM M3 HUX. TONBKO ¢ MOMOIIBIO OJ1-
HOW JIMHEWKH pa3AesuTh 3TOT OTPE3OK IOIOJIaM.

JomarmHee 3a1anue
1. BaseuieB B.T. 'ecomerpus. Yue. nocodue. M., «IIpocBemienne», 1975, U-Il, m. 22. Pa3zo-
Opats perenue 3a1a4d Ne 5,6,7,8,9.
2. TlogroroButh Teoputo mo teMe «llapamiensHoe MPOEKTUPOBaHUE, €ro CBOWCTBA. M300-
pakeHHE TIOCKUX (QUTYD B MapaUICIbHON MPOCKIIUI.
Jluteparypa:
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1. Aranacss, JI.C. I'eomerpusi. B 2 4. Y. 1 yuye6.nmocobue amst cTyaeHToB (u3.-MaT. (pak.
nexn. ua-tos/ JI.C. Aranacsu, B.T. ba3suies. — 2-e usn., crep. - M.: KHOPVYC, 2011. - 396 c.

2. T'eometpus. B 2 4. Y. 1 yue6.mocobue mist cTyaeHTOB (pu3.-Mar. (ak. mej. uH-TOB /
JI.C. Artanacsn, B.T. ba3buies. — 2-e uzn., crep. - M.: KHOPYC, 2011. — 422 c.: un.

3. Knerenuk, I.B. COopHHK 3a/1a4 110 aHATUTUYECKOU T€OMETPHUH: yU. TOCOOUE ISl BTY-
30B / JI.B. Knerenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccusy», 2005. — 200 c.

4. Bepuep, A.JI. I'eomerpus: yaebHoe mocodbue st (PU3MKO-MaTeMaTHYECKUX (aKyib-
TETOB menarornyeckux UHCTUTYTOB / A.Jl.Bepuep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
muaneHas Jlureparypa, 1997.- U.1.- 352 c.

6 IUJAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOTI'O MATEPHAJIA

6.10H€H0‘{Hble CpeaACTBa, MOKA3ATEC/IM U KPUTCPHUHA OLCHUBAHUS KOMIIeTeHII it

HNHupaexc
KOMIIe-
TEeHIIHH

Ouenoynoe Ioka3aTenu Kpurepun ouennBanus
cpeacTBO OLICHUBAHUS c()OpMHPOBAHHOCTH KOMIIeTEHIIUI

OTBET CTY/ICHTY HE 3aYUTHIBACTCS €CIIH:

e 3ajaHUE BBINOJHEHO MEHEee, 4YeM Ha
MOJIOBUHY;

e CryaeHT O0OHapyXHBaeT HE3HAHHUE
00JIbIIEH YaCTH COOTBETCTBYIOIIETO Mare-
puana, IOMycKaeT OHIMOKH B (HOpMynu-
POBKE OTpEeeICHUI U MpaBUil, UCKaXKaI0-
M€ UX CMBIC, OECIOPSAOYHO H3JaraeT
MaTtepual.

Huzkuit
(HEy1OBIETBOPHUTENHHO)

YK-1, 3aaHue BBIIOJIHEHO OoJjiee, YeM Ha IO0JIo-
BUHY. CTyAeHT OOHapy>XHUBaeT 3HaHHE U

aJIbHBIE 3a]1a- .

1.1, NOHMMAHHUE OCHOBHBIX IOJIOXEHUH 3ana-

OIIK-8 s HUS, HO:

e Il3naraer MaTepuan HEMOJHO U JOIIyC-

KaeT HETOYHOCTH B OIPENEICHUM IIOHS-

THH;

e He ymeer pocraTo4Ho riiyO0oko M J0-

Ka3aTeJbHO 000CHOBATh CBOU CYXICHUS U

IIPUBECTH CBOU IIPUMEPBHI;

e 3naraer marepuan HENOCIEI0BATENb-

HO M JIONYCKaeT OMIMOKH B S3BIKOBOM

O(I)OpMJ'ICHI/II/I n3jaracMoro.

NunuBuay-

[Toporosslii
(YTOBIETBOPUTEILHO)
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bazoBslii (xoporo)

3aaHne B OCHOBHOM BBIITOJIHEHO. OTBETHI
paBUJIbHBIC, HO:

e B orBere AomMylieHbl Majl03HAYUTEIIb-
HbIC OITMOKK W HEAOCTATOYHO IOJIHO pac-
KPBITO COJIEp>KaHUE BOIIPOCA;

e He mnpuBeAcHBI WUTFOCTPUPYIOLIUE
IPUMEPBI, HEJIOCTATOYHO YETKO BBIPAKEHO
00001aroIie MHEHUE CTY/ICHTA;

e Jlonymeno 1-2 Hegouera B mocieaoBa-
TEJILHOCTH M SI3BIKOBOM O(GOPMJICHUU W3-
J1araeMoro.

Bricokwuii (0TIM4HO)

3ajaHue BBINOJIHEHO B MaKCHUMaJlbHOM
o0beme. OTBETHI MTOJIHBIE U NTPaBUIIbHBIE.

e CryIeHT NOJHO M3JIaraeT MaTepual,
JlaeT MPaBUILHOE OIPEesIEHNEe OCHOBHBIX
TTOHSATHH;

e OO0HapyxHBaeT NOHUMaHME MaTepHa-
Ja, MOKET OOOCHOBAaThb CBOM CY)KIEHHUS,
IPUMEHHUTH 3HAHUS Ha TPAKTHKE, TPUBE-
CTH HEO00XO/IUMBbIE IIPUMEPBHI;

e lznaraer marepuai IMOCIEIOBATEIHHO
U TIPABWJILHO C TOYKH 3PSHHS HOPM JIUTE-
pPaTypHOTrO s3bIKA.

KonTponbHas
pabora

Huzkwuii (Heynosie-
TBOPUTEIIHHO)

OrneHka «HEeyI0BIETBOPUTEIBHOY» CTAaBUT-
Csl, €CIIM CTY/ICHT:

1. AOMYCTUI YUCIO OMUOOK M HETOUETOB
MIPEBOCXO/IAIIEE HOPMY, IIPU KOTOPO
MO>KET OBITh BBICTaBJICHA OIIEHKA «3»;

2. WA €CJTU TIPABUJIHHO BBITIOJIHIII MEHEE
MOJIOBUHBI PaOOTHI.

[Toporogsrii (ynoBie-
TBOPHUTENBHO)

OneHka «yZ0BIETBOPUTEIIBHOY CTABUTCS,
€CIIU CTYJIEHT MPaBUJIBHO BBIITOJHUII HE
MeHee MOJIOBUHBI padOThI MU OIYCTHI:
1. He Gosee ABYX IpyObIX OLIMOOK;

2. unu He 6osee ogHOM rpy0oil U o1HOM
Herpy0oil OIMOKN U OTHOTO HE/I0UeTa,
3. unu He 6osiee IBYX-TpeX HErpyobIx
OIINOOK;

4. unu ogHOU HerpyOoi OIMOKH U Tpex
HEJI0UYETOB;

5. WM IpH OTCYTCTBUH OLUIMOOK, HO MPHU
HAJIWYUH YEThIPEX-TISITH HEJ0UETOB.

bazoBblii (x0po1110)

OmeHka «XOpOIIO» CTaBUTCS, €CIU CTY-
JICHT BBITIOJIHUII PabOTy MOJHOCTHIO, HO
JOTYCTHJI B HEH:

1. He Gosee 01HOM HETpyOOH OMIMOKHU U
OJTHOTO HE/I0YeTa;

2. unu He 6oJiee ABYX HEA0YETOB.
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Bricokuii (0TIMYHO)

OI_IGHKa «OTJIMYHO» CTAaBUTCH, CCIIU CTYy-
JICHT:

1. BeIOSTHUI paboTy 6€3 oMOOK U HE10-
YETOB;

2. pomycTuil He 60Jsiee OHOr0 HEJOYEeTa.

I1K-2
[1K-2.2,
OIIK-8

NunuBuy-
aTLHBIC 3371a-
HUS

Huszkui
(HEYTOBJIETBOPUTEITHLHO)

OTBeT CTYICHTY HE 3aUUTHIBACTCS CCIIH:

e 3ajaHue BBINIOJIHEHO MEHEe, 4YeM Ha
MOJIOBUHY;

e CryaeHT 0OHapyXMBaeT HE3HAHUE
OO0JIbIICH YaCTH COOTBETCTBYIOILIETO MaTe-
puana, JOMyCcKaeT OMMOKA B (HOpMYJIH-
POBKe ONpeeNeHH U MpaBwil, HCKaXKaro-
M€ UX CMBICI, OECIOPSIA0YHO H3JaraeT
MarepHai.

[ToporoBssilii
(YIOBIETBOPUTEIHHO)

3amaHue BBIMIOJIHEHO OoJjiee, 4YeM Ha IOoJIo-
BuHy. CTy/leHT OOHApyXHBaeT 3HAHHE U
MOHMMAaHHUE OCHOBHBIX TOJOXEHHUH 3a1a-
HUS, HO:

e ll3maraer MaTepuan HEMOJIHO U JOIYyC-
KaeT HETOYHOCTH B OMNPEICIICHUU TOHS-
THH;

e He ymeer nocrarouno riyOoko U J0-
Ka3aTeIbHO 000CHOBATh CBOU CYXKICHUS U
IIPUBECTH CBOM IPUMEPHI;

e ll3maraer marepual HeMmocleA0BaTEb-
HO U JOMYyCKaeT OIIUOKH B S3BIKOBOM
0(OPMIICHUHU W3JIaraeMoro.

BbazoBblit (xopor1o)

3aganue B OCHOBHOM BBINOJHEHO. OTBETHI
IIpaBHJIBHEBIC, HO:

e B orBere MOmMyIIeHB MalO3HAYHUTEINb-
Hble OIMMOKU M HEJOCTATOYHO ITOJTHO pac-
KPBITO COJICPYKAHUE BOTIPOCA,

e He nmpuBeIeHB WLIIOCTPUPYIOIIUE
IpUMEPBI, HEAOCTATOYHO 4ETKO BBIPAXKCHO
o0o01arolie MHEHHE CTYACHTA;

e Jlonmymeno 1-2 Hegouera B mocienoBa-
TEJIIBHOCTHU N A3BIKOBOM O(l)OpMJ'IeHI/II/I us-
Jaraemoro.

Bricokwuii (0TIMYHO)

3agaHre BBITIOJTHEHO B MAaKCHMaJbHOM
o0beme. OTBETHI MOJHBIE U TPaBUIIbHBIE.

e CTyaeHT MOJHO W3JIaraeT MaTepuall,
JTAeT MPABWIBHOE OMPE/IETICHNE OCHOBHBIX
MOHSITHUH;

e (OOHapyxuBaeT IMOHMMAaHHE MaTepua-
Ja, MOXET O0OOCHOBaTh CBOM CYXKJICHHS,
MPUMEHUTh 3HAHUS Ha TPaKTUKE, MpUBE-
CTH HEOOXOAUMBIE IPUMEDBI;

e l3naraer marepuan mociaeAoBaTelIbHO
Y MPaBUJIILHO C TOYKH 3PEHHSI HOPM JIUTE-
paTypHOTO S3BIKA.
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Huzkuii (HeynoBie- OneHka «HeyI0BIETBOPUTEIBHO» CTaBUT-
TBOPUTEIILHO) Csl, €CJIU CTYJCHT:

1. gomycTri1 4nucno omKuOOK U HEA0YETOB
IPEBOCXOJIAIIIEE HOPMY, ITPU KOTOPOH
MOJKET OBITh BBICTaBJIEHA OIICHKA «3;

2. WK ecIM NPaBUJIBLHO BBIIIOJHWI MEHEE
I10JIOBUHBI PabOTBHI.

[Toporosetii (ynosie- OmeHka «yIOBIETBOPUTEIIEHOY» CTABUTCH,
TBOPUTEIHHO) €CITU CTYJIEHT MPABHJIBHO BBITOJHUII HE
MEHee MTOJIOBUHBI paOOTHI MIIN TOITYCTHIL:
1. He Gomnee NBYX rpyObIX OMIUOOK;

2. uny He 6oJee OJTHOM TpyOoi U OTHOU
HerpyOo# oIMOKK ¥ OHOTO HEJ0YETa;

3. unu He 6osiee IBYX-TpeX HErpyobIx

KonTponbhas omuooK;
pabora 4. vy oHOU HerpyOoii OMMOKH U Tpex
HEJIOYETOB;

5. WM IpHu OTCYTCTBUH OMIMOOK, HO MIPH
HAJIMYHUH YETHIPEX-TISITH HEJOUETOB.

bazoBsiii (xopor1o) O1eHKa «XOpOIII0Y» CTABUTCS, €CIIH CTY-
JICHT BBITIOJIHUI PpaboTy MOJIHOCTHIO, HO
JIOITYCTHUJI B HEM:

1. He Gosiee 0J1HOM HErPYyOOI OLIUOKYU U
OJIHOI'O HEJI0YETA;

2. i He OoJiee ABYX HEJI0UETOB.

Bricokwuii (0TIMYHO) OneHka «OTJINYHOY CTaBUTCS, €CIIU CTY-
JICHT:

1. BeIOSTHUI paboTy 6€3 oMOOK U Hel0-
YETOB;

2. ToIyCTHJI He OoJiee OJTHOTO HeJl0ueTa.

6.2 HpOMe)KyTO‘IHaﬂ arTTecTanus CTYACHTOB 10 TUCHUIIJIMHE

[IpomexxyTouHass arrecranys SIBISETCS NPOBEPKOHW BCEX 3HAHWM, HABBIKOB M YMEHMM
CTYACHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUECHUS TUCIUIIMHBI. POPMOI MPOMEKYTOUHOM aT-
TECTaLUU 10 AUCIMITIMHE SBISIETCS 3a4€T/9K3aMeH.

JI1st olleHuBaHUs PE3yJIbTaTOB OCBOCHHUS AUCIUIUIMHBI IPUMEHSIETCS CIEAYIOINE KPUTe-
pHUU OLICHUBAHUS.

KpuTtepun oneHuBaHus yCTHOTO OTBETA HA 3a4eTe
O1leHKa «3a4TEHO» BBICTABIIAETCS CTYIECHTY, €CIIN:

¢ BLIIIOJIHCHBI BCC KOHTPOJIBHBIC MCPOIIPUATHUA U3 (I)OH,Z[a OLICHOYHLIX CPCACTB II0 pa3-

Jieny;
® JIaHBbI ITIOJIHBIC O6OCHOBE[HHBI€ OTBCTHI Ha ABa HyHI(Ta 6I/IJ'ICT3..
OI_ICHKa «HCEC 3a4TCHO» BBICTABJIACTCIA CTy,Z[eHTy, CCJlIn:

® HE BBIIOJHEHbI KOHTPOJIbHbBIE MEPONIPHUATHS U3 (OHJA OLIEHOUYHBIX CPEJICTB IO pazjie-
JIy T€OMETPHS;
® HE IIPE/JCTaBICHbI BEpHbIE OOOCHOBAHHBIE OTBETHI Ha [IBA ITYHKTa OuMieTa.
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Kputepuu onieHuBaHNs YCTHOTO 0TBETA HA IK3aMeHe
OrnieHka 5 (OTIMYHO) CTABUTCS, €CJIH:

® TIIpe/ICTaBIICH MOJHBII 000CHOBAaHHBIN OTBET Ha MEPBBIN TEOPETHUECKUI BOIIPOC;
® TIPEJCTABJICH MOJIHBII 00OCHOBAHHBIN OTBET HA BTOPOU TEOPETUIECCKHI BOIIPOC;
e BEpHA pEIlCHA 3aJa4a.

O1enka 4 (XOpolll0) CTaBUTCS, €CIIHU:

® TIpEJCTaBJICHbI BEpHbIE 0OOCHOBAHHBIE OTBETHI IO JBYM U3 TPEX IMMYHKTOB, & OTBET IO
OJIHOMY TPETbEMY IIYHKTY HE IOJIHBII;

Onenka 3 ( VI[OBJ'IGTBODI/ITGJ'IBHO) CTaBHUTCA, €CJIN:

® T[Ipe/CTaBlICH BEpHBIH OOOCHOBAHHBIA OTBET IO OJHOMY M3 ITYHKTOB M MMEIOTCS BEp-
HBIE NIPOJABUKEHUS B PEIICHUH 3aa4H;

OrneHka 2 (HeYJIOBICTBOPUTEILHO) CTAaBUTCS, €CIIM:
® HE MpeCTaBICHBI BEPHBIE OTBETHI HU 110 OJTHOMY U3 TPEX MYHKTOB OHIIETA.

6.3 TunoBble KOHTPOJILHBIE 32IaHNUSI HJIH HHbIE MaTePHAJIbl, HE00X0IUMbIE JIJIsI
OLIEHKH Pe3yJIbTATOB OCBOEHUS THCHMILINHBI

NuauBuayanbHble 3a1aHUs

I/IH)II/IBI/I}IyaJIBHOQZiaI[aHHe 0 TEME « BeKTopr Ha IVIOCKOCTH»

Bapuanr 1
1. Jlan mpaBUIBHBIN NATUYTOIBHUK. [IpuHsB AB=m ,CB=n, CD = H , DE = a , AE =5 . Ilo-

B I T TR T T T | s N A
cTpoiiTe: a=2n+ p+5q—s;b:m—n+ p+0-2s, c=3 m-ql+2{p-s)+n.

2. Jlan mapannenorpamm ABCD. ITycTs A4B=d , AD =b . Pa3noxure M0 BEKTOpaM ¢ U b BEKTOpHI
AC u AN , Tie N— cepenuna DC.

3. TpoBepbTe, U4TO BEKTOPHI ¢, = (L-1) He, = (2;3) 06pasyioT 6asuc, U Haii/UTe pasNoKeHHe BEKTOpa
a 1O dTOMY Gasucy a = (—4;—11).

4. HaiinuTe yroa Mex1y BEKTOpaMH ¢ Ma +b,Tae a =(2;2) u b =(3-2).
5. Haiigmre opT BekTopa m =2a +3b , ecimn a =(41), b =(-2;3).

6. Jlar TpeyroasHuk ABC . Haiinure mmay menuansl AE | ecim AB=m +2n , AC=m —4n , TIIe
[ |=v2, |7 |-1, (a’,ﬁj:g.
NuauBuayanbHoe 3aganue mo teme «Meroa koopaunar. [lpsimasi Ha IOCKOCTH

Jlan TpeyroabHUK ABC , U3BECTHBI KOOPIUHATHI ero BepimuH A, B,C A (8; -1), B (8;-5), C
(4;-5). Haiigure:
1) ypaBHEHHS CTOPOH TPEYTOJIbHUKA;
2) ypaBHEHHsS MEJHMaH TPEYroJbHHKA,
3) ypaBHEHHS CEPEIUHHBIX TEPICHINKYIIIPOB TPEYrOIbHHKA,
4) ypaBHEHHS MPSIMBIX, IPOXOIAIIAX YePE3 BEPUIMHBI TPEYTOJbHUKA MAPAJUICIHbHO CTOPOHAM;
5) monspHBIE ypaBHEHUS CTOPOH;
6) HopMallbHBIC YPaBHEHUS CTOPOH;
7) ypaBHCHHS OMCCEKTPHC;
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8) UEHTp TSHKECTH TPEYroJbHHUKA;

9) paccrosiHUE OT IICHTpPa TSHKECTH JI0 CTOPOH TPEYTOJbHHKA;

10) yrabl MexIy MeIHaHaMMU;

11) ieHTp BIHMCAHHON OKPYKHOCTH;

12) papuyc BIIUCaHHOW OKPYXHOCTH;

13) oTHOIIIEHKE, B KOTOPOM OHUCCEKTPHCA OCTPOI'O YIila JACIUT MPOTHBOIOIOKHYIO CTOPOHY;
14) nMHBI CTOPOH TPEYTOJIBHHKA;

15) mromaap TpeyrojibHUKa.

NuauBuayanbHoe3agaHue mo TeMe «JIMHUM BTOPOTro mpsiaKa»

1. Han smmunc y. Haiimure ero moxyocu; OCH; BEepIIHHBL; POKYCHI; IKCIICHTPUCUTET; YpaB-

HeHus qupektpuc. llocrpoitre siunc.
2. Jlana runep6ona §. Haiimure momyocu , ub; GOKyCHl; SKCIEHTPUCUTET; YPaBHEHUS JH-
pextpuc u acumnTort. [locTpoiite runepdomy §.

3. Jlamsl mapa6onsl ( my . OnpenenuTte BeIMUYMHY HapameTpa, GOKYC, ypaBHEHHE IUPEK-

Tpuckl. IlocTpoiite mapabGoms! 1y .
Bapuant 0.
y:9x? +25y% =225:5:16x% —9y® =144 ;0: y? =6X; v : x> =—4y.

I/IH)II/IBI/I}IyaJII)HOC 3aJJaHueE 1Mo TeEME «BeKTopr B MMIPOCTPAHCTBE»

Bapuant Ne 0

6. B mapamnenenunene ABCDA'B'C'D' 3aiaHbl BEKTOpBI, COBMAJAIONIUNE C €ro pedpamu:

-

N?;zﬁ, A—lj:ﬁi, AA = P. Iloctpouth Kaxapli W3 cieayrmmx BekTopos: M+N+P,
M+R+=p, SM+=n+p, —M-n+=p.
2 2 2

7. Haiitu BekTOp X M3 ypaBHEHHs 3(; —})+ 2(;2 +>?)=5(;;T3 +;<), rae a =(5-6-2), a,=(2,-14),
a, =(-3,2,-5).

8. Jaubi Tpu cunsl M =(3-4,2),N=(23-5), P=(-3-24), puioxkeHHble K OfHON Touke. BbI-
YHCITUTH, KaKyl0 paboTy MPOM3BOAUT PAaBHOAEHCTBYIOMAS 3THX CHJI, KOTJa ee TOuKa IpH-
JIOJKEHHS], IBUTASCH TIPAMOJTHHENHO, TIEpEMEIAeTcst BOMIb BEKTOpa I =(—1-4,3).

9. BBIYMCIUTH IJIOIIAAb U BEICOTY Tpeyronbuuka ABC, riue A(l,Z,O), B(3,0,-3), C(5,26)-

10. Tpu KaKOM 3Ha4YeHHH MBEKTOPBI a=i+ j+MK,b = j, c=3i+Kk KOMIUIaHAPHBI?

NuauBuayanbHoe 3aganue mo treMe «IloBepxHocTH 2-10 NOPSAAKA)

BAPUAHT Ne 0.
ITocTponTh NOBEPXHOCTH, 32IaHHBIC YPABHCHUSIMH

2 2 2
x_+y2+z_:]_;7_ -x_+y_:]_;
9 16 9 4
X

2
2 2

S Yy ’=18 y?=2x
25 16

1.

2.
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4y %2 =1 9 X .Y =o:

1 4 25 25 16

2
X4+ =710, 7°-16=0;
25 9

2 2
x .z :y’ll x° =0

4

2 2 2 2 2
X+ Z =112 X +Y 42 =90
1 9 1 9 2

KonTposabHble padoTsl
4 cemecTp
I'eomeTpuueckue npeodpa3oBaHusi, u300paskenusi. CedeHusi MHOTOTPAHHUKOB
Bapuanr 1

1. Toctpouts paBHOOEIPEHHBIN MPAMOYTONBHBINA TpeyronbHUK ABC, Tak, 4TOOBI BEpIIMHBI
OCTpBIX YIJIOB A U B nexanu Ha IByX JaHHBIX OKPY>KHOCTSIX, a BEpIIMHA MPSMOTO yTiia
C nana.

2. Jlano m300paxenue okpyXHOCTH. [locTponTh H300paXkeHre BIIMCAHHOTO HeE KBaapara,
€CIIM 3a/laHa OJJHA €T0 BEePIIHHA.

3. Jana mpsiMast mATUYyToJdbHAas mpu3Ma. Todka P mprHAIIEKUT TpaHu, HE cojepxKalieit
toukrt Mu N. Toukn Mu N npunammexar pedpam. [locTpouTs ceueHust pU3MBI TUIOCKO-
ctto (PMN). 3amauy pemuts:

a) METOJOM CIE/OB;
0) MeToaOM BHYTPEHHETO MPOSKTHPOBAHUSI.

1. Ha nanHO# OKpY>KHOCTH M JaHHOU TpAMOil mocTpouTs BepmuHsl B 1 C npaBUiIbHOTO
TPEYroJIbHHUKA, €CIH €r0 TPEThs BEpIINHA A /aHa.

2. [lana uzo0paxenue okpykHocTH. [locTponTs n300paskeHre NpaBUIILHOTO TPEYTOJIbHUKA,
BITUCAHHOT'O B OKPYKHOCTb, €CJIM OJIHA U3 €T0 BEPIIHH 33/1aHa.

3. JlaHa mpsiMast maTuyrosibHas nupaMuaa. Touka P nmpuHaane:xuT rpaHy, He coaepkarien
toukrt Mu N. Toukn M u N npunamnexar pedpam. [locTpouTts cedeHns TUpaMUIbI
mwiockocThio (PMN). 3amauy pemmrs:

a) METOJOM CJIE/IOB;
0) MeToOM BHYTPEHHETO NPOEKTHPOBAHMS.

S cemecTp
OcHoBaHusl reoMeTpuu
Bapmnanr 1
1. Ha3zoBuTe OCHOBHBIE MOHSITHUS CUCTEMBI akCHOM [ miboepTa.
2. CyTbh aKCHOMAaTHYECKOT'O METOJIA.
3. HempoTtuBopeunBocts akcuom Beins, e€ apudmernueckas monenb. [lokazaTs BHITOTHUMOCTD B
3TOM Mozenu akcuoM Iy, I1,, IV,.
4. Cyts npobaemsl V noctynara EBkinna.
5. Cucrema akcuom JlobaueBckoro.
6. WM3o6pasuts B Momenu Ilyankape mapanensHble, pacXOAsIIUecs, IIEPeceKatouecs MpsMble Ha
riockocTr JlobayeBcKoro.
Bapwanr 2
1. HasoBute OCHOBHBIC MTOHATHS IMIKOJBHOM CHCTEMBI akcnoM Iloropernoga.
2. TpebGoBaHUs, IPEABABIIEMBIE K CHCTEME aKCHOM.
3. HenpoTuBopeunBocTh cucTeMbl akcuoM Beiis, eé apudmerndeckas Mojaeib. [loka3aTs BbIMOJI-
HUMOCTbh B 3TOW Mojienu akcuoM I, I3, IV5.
4. TlepeunciuTe N3BECTHBIE BaM SKBUBAICHTHI ViocTynara EBkinaa.
5. TlapannensHeie npsmbie o JlobaueBcKoMy.
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6. Kpussie Ha maockocTH JIo6aueBCKOro, OKPYKHOCTb, SKBUAUCTAHTA, OPUITHKIL.
Bapuant 3

1. HazoBuTe OCHOBHBIE ITOHITHS IKOILHOM CUCTEMBI aKCHOM ATaHacsHa.

2. Buém MPUHOUIIAAIBHBIC OTJINYUA CBKHI/II[OBOI‘/'I TeoOMCTpUHA OT HeeBKHHILOBOﬁ?

3. HenpotuBopeunBocTh cucteMbl akcuoM Beiis, eé apudmerndeckas Mojaeib. [Ioka3aTs BBIOJI-
HUMOCTh B 3TOW MOJIeNId aKCUOM Iy, [1,, IV,

4. Tlons H.M. JlobaueBckoro B pazpemennun npodiaemsl Vioctynara EBkinuaa.

5. Pacnonoxenue npsMbIX Ha uiockocTr JIobaueBckoro.

6. U3o0pasuts B Monenn Kanu-KieiiHa mapasienbHble, pacXOasIiecs, IePeCeKaroInecs IpsMbIe
Ha riockocty Jlobayesckoro.

Bonpocs! k 3a4eTy 1o nporpaMmme 2 cemectpa

1. TlonsTHe BeKTOpA.

2. OTHOIICHHUS HaJl BEKTOPaMHU.

3. Cnoxenue BekTopoB. CBOMCTBA CIOXKECHHUS.

4. BplunTaHue BEKTOPOB. Teopema O CyIIECTBOBAaHUH U €JUHCTBEHHOCTH BBIYUTAHMUSL.

5. YMHOxeHHe BeKTopa Ha uncio. CBolcTBa.

6. YMHOXeHHe BeKTopa Ha uncio. [Ipu3Hak KOTHHEapHOCTH BEKTOPOB.

7. JluneitHas KoMOuHaIMs BeKTOpOB. OCHOBHAs TEOpEMa BEKTOPHOM alreOphl.

8. Addunnsiii 0Oaszuc, adduHHBIE KOOpPAMHATHI BekTOpa. OpPTOHOPMHPOBAHHBIA Oa-
3HC.BEKTOPOB IJIOCKOCTU. KoopauHATHI BEeKTOpa B 3TOM Oasmce.

9. JluneiiHble onepaiyu HaJ BEKTOpaMU B KOOpJMHATAX.

10. Ilpu3Haku paBeHCTBA U KOJUTMHEAPHOCTH BEKTOPOB B KOOPAWHATAX.

11. CkansapHoe mnpousBeneHue BeKTOpoB. Ero cBoiicTBo. YcioBue NEpreHAUKYISIPHOCTH
BEKTOPOB.

12. CkanspHoe mpou3BeieHNe B KOOpArHaTax. J[JIMHa BEKTOpa, yroia M1y BEeKTOPaMH.

13. IlpunoxeHus: CKaIsIpHOTO Tpou3BeneHus (PU3MUECKUI CMBICI, TTPOSKIUS, HAIPABIISIO-
I11€ KOCUHYCHI)

14. KoopauHaTsl ToO4eK Ha MIOCKOCTU. Ad@UHHAS M NPSIMOYroJibHas CHCTEMa KOOpPJMHAT.
[TonsipHast cucrema KOOpAUHAT.

15. Onpenenenue KOOPAUHAT TOUKH, JACIAIIEH JaHHBIA OTPE30K B JAHHOM OTHOIIICHUHU

16. Ilpocreiimue 3aaun aHAIUTHYECKON reéOMETPUHU: KOOPAUHATHI BEKTOPA, AJIMHA BEKTOPA,
yCIIOBUE KOJTTMHEAPHOCTH TPEX TOUEK.

17. Tlpocreiimue 3a7aun aHAIUTUYECKOH T€OMETPUU: PACCTOSHUE MEXIY TOYKaMH, KOOp-
JUHATBHI [IEHTPA TSHKECTU TPEYroJIbHUKA, IJI0La/1b TPEYTOIbHHKA.

18. Cytb koopaunataoro merona. 'MT, ypaBuenue [ MT. YpaBHeHUEe OKpYKHOCTH

19. Kanonndeckoe ypaBHeHHe TpsiMoid. OOmiee ypaBHeHHe TpsiMoid. [lapamerpudeckoe 3a-
JTaHHUE MPSIMOM

20. YpaBHeHHE MPSIMOHL, 3aJaHHOE TBYMsI (PUKCUPOBAHHBIMHI TOUYKAMHU.

21. YpaBHEHHUE MPSMOI «B OTPE3KAX»

22. YpaBHeHHE TpsIMOH, 3aJaHHON (PUKCHPOBAaHHOW TOYKOW W BEKTOPOM HOpPMAalld, HOp-
MaJbHOE YpaBHEHHUE MPSIMOM, ypaBHEHHE NMPSMOM B MOJISIPHBIX KOOPJAUHATAX

23. YT10BO# KOX(PPUIMEHT, €r0 TEOMETPHUUECKUN CMBICT. YpaBHEHHE MPSIMOH C YIIOBBIM
KodduUImeHTOM

24. B3anMHOE pacIoyioyKeHHe ABYX MPSMBIX Ha TUIOCKOCTH

25. PacniosnoxxeHue npsiMoi B cUCTEME KOOPAUHAT

26. PaccTostHUE OT TOYKHM 0 MPSIMOU

27. PaccrosiHue MEXIy MapaiebHBIME MPSIMBIMHA

28. Y101 Mex1y IByMsI TIPSIMBIMH

29. 'eomeTprueckuii CMBICH 3HaKa TpéxwieHa ax+by+c

30. Dnurc, BRIBOT ypaBHEHUS
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Dnurc, KaHOHNYECKoe ypaBHEHHE (0e3 BhIBOJIA), CBOMCTBA, TIOCTPOCHHE
['unep6o:na, BEIBOJI ypaBHEHUS

['unep6ona, kKaHOHWYECKOE ypaBHEHHUE (O€3 BBIBOJIA), CBOWCTBA, TOCTPOCHHE
[TapaGona

Jupektpuca 3unrca, Turepooibl, mapadoisl

OKCIEHTPUCHUTET AJUTUIICA, TUIIEPOOITBI, TapalboIIbl, €r0 TEOMETPUUYECKUN CMBICIT
KacarenbHble THHIH BTOPOTO TOPSIIKA

JlnameTpsl TMHUI BTOPOTO MOPSIKaA

JIuHUM BTOPOTO MOPSIKA B MOISAPHBIX KOOPAWHATAX

OO1ee ypaBHEeHUE JIMHUU BTOporo nopsjka. Kinaccudukanus auHuil BTOPOTo MOpsaKa.
OtoOpakenus u mpeodpa3zoBaHusl. Buabl NBIKEHUH.

Bonpocs! k 3a4eTy no nporpamme 3 cemecTpa

Cucrema KOOpAMHAT B IPOCTPAHCTBE.

Koopaunats! TOYKM B IPOCTPAHCTBE.

IIpocreiimue 3a1a4u B KOOPAUHATAX.

CkanspHoe pou3BeIeHNEe BEKTOPOB B IpocTpaHcTBe. OmpeesieHue, CBoicTBa, pusnue-
CKHI CMBICIL.

CkassipHOE ITPOU3BEICHNE BEKTOPOB B KOOpAMHATAX. /[11MHa BEKTOpa, yroj MexX1y BeK-
TOpaMH.

BekTtopHoe npon3BeieHue, ONpeEIeHUEe, CBOUCTBA.

I'eomMeTpryeCKHA CMBICI BEKTOPHOT'O MPOU3BEACHMS, YCIOBUE KOJUIMHEAPHOCTH BEKTO-
pOB.

BekropHoe nmpou3sBeieHHE B KOOpAUHATAX.

CmemanHoe pou3BeieHne BEKTOpoB. CBoOCTBaA.

VYcnoBre KOMIUTAHAPHOCTH BEKTOPOB. 3aBUCUMOCTh 3HaKa CMEIIAHHOTO MPOU3BEICHUS
OT OPUEHTALMU TPOUKHU BEKTOPOB.

I'eomMeTprYECKH CMBICI CMEIIAHHOTO IPOU3BEACHUS BEKTOPOB.

YpaBHeHUE MI0CKOCTH, 3aJaHHON (PMKCUPOBAHHOM TOYKOM U BEKTOPOM HOpMaJH, o0IIee
YpaBHEHUE IIJIOCKOCTH.

3aaHue TIOCKOCTH TPEMsI HEKOJUIMHEAPHBIMU TOYKAaMH, YPABHEHHE IIJIOCKOCTH B OTPE3-
Kax.

3aaHue TIOCKOCTH JIByMsl HAPaBJISIFOIIMMH BEKTOpaMH U (DUKCHPOBAHHOM TOYKOMH, 3a-

—

JaHUC IIIOCKOCTH ABYMSA PA3JIMYHBIMU TOUKAMHA Ml, M2 u BCKTOPOM p , [IapaJUICIIbHbIM

wiockoctH, Te P uekowmneapen MM, .

VYcnoBue npuHAIICKHOCTH TOYKUA U BEKTOPA TIIOCKOCTH.
B3anmHoe pacnionioskeHue IBYX IJIOCKOCTEN B MPOCTPAHCTBE.
Yron Mmexay mIoCKOCTSIMH.

PaccrosiHre OT TOUKH 10 TIIOCKOCTH.

Paccrosinue Mexy mapamuieTbHBIMHU TIJI0OCKOCTSIMH.
PacnonosxeHnue miocKoCTH OTHOCUTEIBHO CUCTEMBI KOOPIUHAT.

I'eomeTpuyeCcKnii CMBICI 3HaKa MHOTOYJICHA Ax+By+Cz+D.

KaHoHnueckue ypaBHEeHUs IPSIMOM, 3aJaHKE NIPSAMON JBYMsI pa3IUYHBIMU TOUKaMHU.
3ajanue NpsAMON JBYMS IJIOCKOCTSIMH, ONIPEJEICHUE HAPABIISIFOLIETO BEKTOPA ITOU
npsAMoii 1 puKcupoBaHHOM Touku. [Tapamerpuueckoe 3a1aHue NpsSMOH.

B3anMHOe pacnosnokeHne NpsMbIX B IPOCTPAHCTBE.

B3anMHOe pacnoniokeHue NpssMOU U IIIOCKOCTH B IIPOCTPAHCTBE.

Yroa Mexay NpsMbIMU, MEKIY MPSIMOU U INTIOCKOCTBIO. Y CIIOBUE NEPICHANKYIISIPHOCTH.
PaccrosiHME OT TOYKM 10 IIPSIMOM B IIPOCTPAHCTBE.

PaccTosHne Mexny CKpeIMBaOIUMUCS IPSIMBIMHU.
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. Hunmuaapudeckue nopepxHoctu. Onpenenenue. Teopema o 3ajaHUM B {O; i ] IZ}.

Knaccudukanus nuiMHIpUUECKUX TOBEPXHOCTEH.
IToBepxnoctu Bpamenus. Onpeaenenue. Teopema o0 3aJlaHUU B {0; ]k }

Onnuncoua. BeiBox ypaBHEHUS.

Dnuncon, ypaBHeHue (0e3 BbIBOIa), CBOMCTBA, U3y4eHUE (POPMBI METOIOM CEUCHUH,
n300paxxeHue, CBOICTBA.

OnHOMOoNOCTHBIN TUIIEPOOIION, BEIBOJI YPABHEHUSI.

OpHoOMNONOCTHBIN runepdoon1, ypaBueHue (6e3 BbIBOIA), CBOWCTBA, U3y4eHUE (POPMBI
METOJIOM CEUYEeHH, N300paxeHHe.

JIBynonoCTHBIN TUTIEPOOIION]T, BEIBOJ] YPaBHEHHUS.

JIBynosiocTHBIN rurepooion, ypaBHeHue (6e3 BbIBoIa), cBOMcTBA. 3yueHue hopmsl
METOJIOM CEUCHHH, N300paKCHHE.

DnnunTuyeckuil mapaboaou, BbIBOJ YPaBHEHUS.

DummnTrYeckuit mapadosoun, ypaBaenue (6e3 BbIBOa), CBOMCTBA, U3YYCHHE (DOPMBI Me-
TOJIOM CeueHUul, n300paskeHue.

['unepOonmueckuii mapaboons], ypaBHEHHE, CBOMCTBA, U3ydeHHE (HOPMBI METOAOM Ce-
YEeHU, U300paxKeHue.

Konnueckue moBepxHOCTH. Y paBHEHHE JUTUIITHYECKOTO KOHYCa, KPYTrOBOM KOHYC.
[TpsmonuHeiHbIe 00pa3yoIIIe AUTUIICON 1A, IBYITOJIOCTHOTO THIIEPOOION 1A, SIUTUITH-
yeckoro napabonousa.

[TpsmonuHeiHbIE 00pa3yoIIe OHOIOIOCTHOTO THIEPOO0IION Ia  THIIEPOOTUIECKOTO
napaboJsona.

Konnueckue nosepxnoctu. OO011ee ypaBHEHHE KOHYCA.

Knaccudukanus noBepxHOCTEH BTOPOTO MOPSIIKA.

Bomnpocs! Kk 3K3aMeHy no mporpamme 4 cemecTpa

I'eomeTpuyeckue npeoOpazoBanus miockoctu. Ob6paTHOe npeoOpa3oBaHue, KOMIIO3UIIHS TPe0d-
pa30BaHMii, TOXKIECTBEHHOE IPeoOpa3oBaHuUe.

Teopema o rpymme npeodpazoBanuii miockocTy. [loarpymnma rpyrmis mpeodpa3oBaHMiA.
JBmxenus mwiockoctu. OnpeneneHue, CBOUCTBA.

JBmkenuns maockoct. CIIocoOb!I 3aJaHus JBUKCHUS.

JIBMKEHUS INIOCKOCTH. BUIBI IBHKEHMIA.

Hewxenns lu Il pona. Teopema [lans.

Knaccudurarus nemxennit lull pona. HermoaprkHbie TOUKH.

I'pynna nBU>XEHHUH IIJIOCKOCTH, €€ NoArpymnnsl. IHBapuaHThl IBUKEHUI IIIOCKOCTH.
Omnpenenenne mog00us, €ro CBOMCTBA.

CriocoObI 3a1aHust TTIO00US IByMS periepaMH.

l'omoretus, e€ cBolicTBa. 'oMoTeTHs — mpumep nogoousl.

[ono6wus In 1l poxa.

I'pynma nmonoOus. E€ moarpymiel.

[TonobOue puryp.

[onsatue adppunHOTO MpPeodpazoBanus. [Ipumepsl.

Crnioco0nl 3ananust ahduaHOrO npeodbpazosanus. Addunnsie npeodpazosanus lu Il poaa.
I'pynma adhhuHHBIX ipeoOpa3zoBaHuii, €€ MOIrpyIIIbL.

A¢uHHO-IKBUBAJIEHTHBIE (DUTYPHI.

[TapannensHOE mpoekTupoBanue. Ero cBoiicTsa.

[Tonsite uzobOpaxenus. Teopema 00 H300paK€HUU MPOU3BOJIBHOIO TPEYrojbHUKA. Bo3MOk-
HOCTb TIOCTPOCHUS H300paskeHMsI TI000H TOUKH IJIOCKOCTH, €CIIHM JaHO M300pakeHHe TPEX TOUEK
OOILETO MOJIOKEHUSL.

N3o0pakenne miockux (Uryp: mapajuiesiorpaMMa, Tparelyu, NpaBHIbHOTO IIECTHYTOJIbHUKA,
OKPY>KHOCTH.

Teopema [lonpke-IIBapma.
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M3obpakeHre MHOTOrpaHHUKOB. Teopema 00 n300paxkeHuH JIF000# TOUKH MPOCTPAHCTBA.
N3o0paxenwne Ten BpalieHus: KOHyca, WINHAPA, mapa (Ha MpuMepe OJHOTO U3 HHX).
[Tonnoe u HemonHOe n300pakeHue. [1o3uoHHbIE 3a1a4H.

TlocTpoeHue cedeHnii MHOTOIPaHHUKOB METO/IOM CIIEIOB.

ITocTpoenune ceueHnii MHOTOTPAaHHHKOB METOJIOM BHYTPEHHETO MPOEKTUPOBAHUSI.
Teopema Diiniepa AJIs BBITYKIOT0 MHOTOIPaHHHUKA.

[IpaBmiIbHBIE MHOTOTPAaHHUKH.

Bonpocsl Kk 3k3aMeHy 110 IporpamMme S cemecTpa

Martemarnueckas CTpyKkTypa. Mozenb CCTEMBI aKCHOM.

CyTb aKCHOMaTHYECKOT0 METO/1A.

Cucrema akcuom Beiinst — mpuMep eBKIMIOBOW aKCHOMATHKH.

Cucrema akcuom [ 'minp0epra.

TpeboBanus, mpenbsBIsEMBIE K CUCTEME aKCHOM. HelpoTHBOpevnBOCTS.

TpeOGoBanus, IpeAbSBIIEMbIC K CUCTEME akcoM. He3aBUCHMOCTS.

TpeGoBanus, peabsBIsieMbIe K cucTeMe akcnoM. [lomHoTa.

HemnpoTtuBopeunBocTh cHcTeMbl akcuoM Beins. Apudmernyeckas Mozenby, B. IIpousoctpu-
poBaTh BelnoiaHeHue akcuom I rp, II rp.

Apudmernueckas moaenb Y, B.IIpowutroctpupoBats BeiosHeHue akciom Ilrp, IV rp, Vrp. He-
POTHBOPEYHBOCTDY, B.

IIpoGiemaV-ro nmocrynara EBkinna u e€ paspeieHue.

Cucrema akcroM JlobadeBckoro.

[TapamensHbIe MpsSMBIE Ha TIOCKOCTH JIoOaueBcKoro. Yol mapaiielbHOCTH.

Pacxopnsimuecs npsiMbie Ha miockoctu JlobayeBckoro. Mx cBoiicTia.

Pacrnionosxenue npsiMbIX Ha miockocty JlobaueBckoro.

HenportusopeunBocTh cucteMsl akcuoM JloGaueBckoro.

BekTopHOe n-MepHOE MpocTpaHCTBO. baznuc n-MepHOro BEKTOPHOro MpocTpaHcTBa. KoopanHaTs!
BEKTOpa B JAHHOM 0asuce.

addpuHHOE N-MEPHOE MPOCTPAHCTBO. AKCHOMBI, CJICICTBUS U3 HUX.

AddunnHas n-mepHas cucrema koopaunat. Koopaunaats! Touku. @opmysisl npeodpazoBanuii ag-
(UHHOM CUCTEMBI KOOPJMHAT B An.

EBknunoBo n-mepHoe npoctpaHcTBo. CKalsipHOE Mpon3BeeHIe BEKTOPOB B En, ero cBoiicTBa.
IIpsimoyronpHas nekapToBa cucTeMa koopauHaT B En. PaccTosHue mexay Toukamu B En.
AKCHOMBI TIPUHAIIEKHOCTH MMPOEKTUBHOM reoMeTpuH. [Ipocreiinye ciaencTBus U3 HUX.

Teopema Jlezapra.

Opnopoansle koopauHatel. HecobcTBeHHbIe 3neMeHThl. [locTpoeHne MpoeKTUBHOTO MPOCTPaH-
CTBa.

IIpoexTrBHBIE KOOPAUHATHI, UX CBOMCTBA. [IpOEKTUBHAs cCUCTEMA KOOPAUHAT.

[IpoexTrBHOE MpeoOpa3oBaHKe NPOCTPAaHCTBA. [ pymiia MPOEKTUBHBIX NPeoOpa3OBaHUH.
CrnoxxHoe oTHomIeHue 4-X Touek. Ero cBoiicTBa.

CrnoxHO€ OTHOIIIEHHUE ITydKa 4-X MPSMBIX.

T'apMoHHUEeCKHE YETBEPKU TOUYEK U MIPSIMBIX.

[TonHbIit yeTbIpEXBEPIIMHHMK. TeopemMa 0 rapMOHU3ME B ITOJIHOM YETHIPEXBEPIINHHUKE.
[IpuHUIMIT ABOWCTBEHHOCTH B MPOEKTUBHOM N€OMETPHH.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX

B NTIPOINECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOIMU—00yUYCHNUE B AJIEKTPOHHON 00pa3oBaTeNbHOM cpene ¢

LEeNbI0 pacIIMPEeHHs] JOCTyna K 00pa3oBaTEeNIbHBIM pecypcaM, YBEJIWYEHHs] KOHTAaKTHOTO B3au-
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MOJICHCTBUS C MperoaBaTelieM, TOCTPOCHUS UHIUBUIYaTbHBIX TPAGKTOPHM MOATOTOBKH, 00b-
€KTHBHOI'O KOHTPOJII U MOHUTOPUHTA 3HAHUI CTYJIEHTOB.

B o6pazoBarensHOM TIpoIiecce MO TUCIUTUTMHE HCIIONB3YIOTCS CIEIYIOINe HHPOopMaIlu-
OHHbIE  TEXHOJIOTHH,  SIBIISIIOIIMECS  KOMIOHEHTaMUOJIEKTPOHHOH  HMH(OpMAaIMOHHO-
oOpa3zoBatenbHO cpeasl BITIY:

e Odummanphsiii caiit BI'TIY;

e KopnopatuBHas ceTh U KOpriopaTuBHas 3eKTpoHHas moura BI'TIY;

e Cucrema snextponHoro ooyuenuss ®I'bOY BO «bI'TIY »;

e (Cucrema TECTUPOBaHHMS Ha OCHOBE eAuHOro mnopraia «MHTepHET-TecTUpOBaHUS B
cdepe 00pazoBaHUS WWW.i-exam.ru;

e (Cucrema «Auturuiaruat.BY3»;

e DJEKTPOHHbIE OMOINOTEYHbIE CUCTEMBI,

e MynbTUMEIUIHOE COTPOBOXKICHUE JISKIIMI U TPAKTHUECKUX 3aHSATHUI;

8 OCOBEHHOCTH U3YYEHUA JUCHUITVIMHBI UHBAJIMJAMMU NJINHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbS

HpI/I O6y‘-IGHI/II/I Ji1 € OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA aJalli-
THUBHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH B COOTBETCTBHH C YCIOBHUSMH, H3JI0OKCHHBIMU B pa3zed
«Oco0eHHOCTH OpraHU3aIKi 00pPa30BaTEIHLHOIO MpOoLecca MO 00pa30BaTENbHBIM POTPaMMaM
JUISl MHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370pOBbs» OCHOBHOW 00pa3zoBaTelb-
HOM IporpamMmsl (MCIIOJIb30BaHUE CHEIMAIBHBIX YU€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CIIEHAJIBHBIX TEXHUYECKUX CPEJICTB O0YUEHHs KOJUIEKTHBHOTO M MHAWBUAYAJIBHOTO TIOJIb-
30BaHUs, MPEJOCTABICHUE YCIYT aCCUCTEHTa (IOMOIIHHUKA), OKa3bIBAIOIIET0 00yUYaroluMCs He-
00XOAMMYIO TEXHHUYECKYIO TOMOILb U T.II.) ¢ YYETOM MHAMBUIYAIBHBIX 0COOEHHOCTEH 00yda-
IOIINXCS.

9 CIIMCOK JIUTEPATYPbl U UH®OPMAIIUOHHBIX PECYPCOB
9.1 JIuteparypa

1. Aranacsn, JI.C. I'eomerpus. B 2 u. U. 1 yuye6. mocobue ansa cryaeHToB ¢u3.-mat. Qax.
nen. ua-toB/ JI.C. Aranacsa, B.T. baswines. — 2-e usn., crep. - M.: KHOPVYC, 2011. -
396 c. (40 5k3.)

2. baepun, N.1. Ananutuyeckas reoMeTpus: y4eOHUK /Ui cTyd. By3oB / .M. baBpun. —
M.: Beictias mikona, 2005. — 85 c. (15 7k3.)

3. bexnemumes, JI.B. Kypc ananmuTHueckoil reoMeTpuu U JIMHEHHOHN anreOpbl: yueb. miis
By30B / JI.B. Bexnemuiies. — 10-e u3s., ucrop. - M.: ®USMATIIUT, 2004. — 304 c. (17
9K3.)

4. Bepuep, A.JI. 'eomerpus: yuebHOe mocodue ais Gu3nKo-MaTreMaTHYeCKuX (PaKyIbTeTOB
nenarornyecknx HHCTUTYTOB / A.JI.Bepuep, b.E.Kanrop, C.A.®panrynos. — CII6.: Cre-
nuanbHas Jluteparypa, 1997.- U.1.- 352 ¢. (18 7k3.)

5. Bepuep, AJIL. 'eomerpus: yuebHOe ocobue Juist PU3NKO-MaTEMATHIECKUX (aKyIbTETOB
nenarorudeckux nHCTUTYTOB / A.JI.Beprep, b.E.Kantop, C.A.®panrynos. — CII6.: Cre-
nuaneHas Jlureparypa, 1997. - 4.2. - 320 c. (23 7k3.)

6. Becemor, A.Il. Jlekmuu 1Mo aHaJIMTHYECKOW TeomeTpuu: ydeb.nmocoome / A.Il. Becenos,
E.B. Tpounkwuii. — CII6.: Jlans, 2003. — 159 c. (20 7x3.)

7. T'myxoB, M.M. Anre6pa u anaiutuudeckas reometpusi: yaed.mocooue / M.M. I'myxoB. —
M.: T'enuoc APB, 2005. — 392 c. (10 7k3.)
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8. I'pemmios, A.A. Ananutnueckas reomerpus. Bekropnas anre6pa. Kpusbie BTroporo mo-
psanka: KommbroTepHsiid Kype: yded.mocooue / A.A. I'pemmios, T.U. benosa. — M.: Jlo-
roc, 2004. — 128 c. (28 7k3.)

9. Edwumos, H.B. KpaTkuii Kypc aHaIMTHYECKOW T€OMETpUM: YYCOHHMK JJIs CTYyI. BY30B /
H.B. E¢pumos. — 13-e u3n., crep. — M.: ®DUIMATIIUT, 2005. — 240 c. (56 3x3.)

10. Knerenuk, /[.B. COopHUK 33124 110 aHAIUTUYECKOU T€OMETPHH: yd. TOCOOHE MIJIs BTY30B
/ A.B. Knerenuk. — 17-e uzn. — CII6.: U3n-Bo «IIpodeccus», 2005. — 200 c. (39 3x3.)

9.2 ba3bl JaHHBIX U HH(POPMAIUOHHO-CIIPABOYHbIE CHCTEMbI

1. OtkpsIThIii KOJIeK. MaremaTrka - Pesxum mocryma: https://mathematics.rul.

2. Marematuueckue 3TrOIbl. - Pexxum mocryma: http://www.etudes.ru/.

3. ®enepanbubiii  moptan  «Poccuiickoe  oOpazoBanume»  -Pexxum  jmoctyna:
http://www.edu.ru.

4. Nndopmanmonnas cuctema «EauHoe OKHO J0CTyIa K 00pa30BaTeIbHBIM pecypcamy -
Pexxum nocryna: http://www.window.edu.ru.

5. Iopran DNIEeKTpOHHAas Ooubnmoreka: aucceprauuu-Pexum JOCTYyIIa:
http://diss.rsl.ru/?menu= disscatalog.

6. Ilopran Hay4YHOU 3JE€KTPOHHOU oubnnorexku-Pexxum JIOCTYyIIA:
http://elibrary.ru/defaultx.asp.

7. Caiitr MuHHucTepcTBa HAayKd U Bbiciiero ooOpazoBanus P®. - Pexum

noctyna: https://minobrnauki.gov.ru.

8. Caiit denepaiibHOI Ci1y)KOBI 110 HAA30py B chepe 0OpazoBaHus U HAyKH. - Pexum 110-
cryna: http://www.obrnadzor.gov.ru/ru.

9. Caiit Munucrepcrsa npocsenienus PO. - Pexxum nocryma: https://edu.gov.ru.

10. Caitr MITHMO. — Pexxum moctyma: www.mccme.ru

9.3 D/1eKTPOHHO-0UOIHOTEYHBIE PeCyPChI
1. BBC «Opaiit». — Pexxum moctyma: https://urait.ru
2. Tloampen (0630p CMU). — Pesxum nocryma: https://polpred.com/news
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http://www.obrnadzor.gov.ru/ru/
https://edu.gov.ru/
https://urait.ru/
https://polpred.com/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATHI JIEKIIMOHHOIO W CEMUHApPCKOrO THIIA, TPYNIOBBIX M
WHAVBUAYAJIbHBIX KOHCYJIbTALIMM, TEKYHUIETr0 KOHTPOJsS M IPOMEXKYTOUHOH aTTecTaluu
UCIONB3YIOTCSL ~ ayAMTOPUM, OCHAIIEHHbIE y4eOHOW MeOenblo, ayJuTOPHOW JOCKOM,
KOMIIBIOTEPOM C YCTAaHOBJIEHHBIM JIMIIEH3MOHHBIM CHELMAIU3UPOBAHHBIM  IPOTrPaMMHBIM
o0OecrieueHreM, C BBIXOJOM B 3JIEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY U JJIEKTPOHHYIO
uHpOpMaLMOHHO-00pa3oBarenbuy0  cpexy  BITIY,  MynbTUMeAMHHBIMEH — MPOEKTOpPaMH,
9KCIO3ULIMOHHBIMU 3KpaHaMU, Y4e€OHO-HAIVIAHBIMH IOCOOUSMHU (CTEHMBI, KapThlL,TaOJIULIbI,
MYJIbTUMEAUMHBIE IPE3EHTALIUN ).

CaMocrosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOW C BBIXOJIOM B JIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIbHYIO CPEy BY-
3a, B CIIELIMAIM3UPOBAHHBIX JTa00PATOPUSIX MO AUCLUHUIUIMHE, a TAK)KE B 3aJIaX JJOCTYIA B JIOKAJb-
Hyto ceTb BI'TIY.

JIuneH3sMOHHOE TpOTrpaMMHOE OOecreyeHne: OIepalioHHbIE CHCTEMBbl CEeMelCcTBa
Windows, Linux; oducasie mnporpammbel  Microsoftoffice, Libreoffice,  OpenOffice;
AdobePhotoshop, Matlab, DrWebantivirus.

Pa3paborunk: Kanabuna E.B., kannuaaT negarornyeckux HaykK, JOHEHT

11 IUCT UBSMEHEHHUH U JOIIOJTHEHUM

YTBep:kaeHue usMeHeHHil B paGoyeil mporpamMme AUMCHMILVIMHBI /ISl peajiu3allii B
2020/2021 yu. r.

Pabouas nmporpaMma QUCHUIUIMHBI IEPECMOTPEHA, 00CYKIEHA 1 0JJ00peHa Ul pean3a-
uu B 2020/2021 yu. 1. Ha 3aceganuu kadeapsl (mpotokoi Ne 10 ot «16» urons 2020 r.).

B pabouyto nmporpaMMy AUCHHUIIIMHBI BHECEHBI CIIETYIOIINE U3MEHEHUS U IOTIOTHEHMUS:

No uzmenenus: 1
No cTpanuiiel ¢ u3ameHeHueM: TUTYIbHBIN
JIUCT

HckmrounTh: Bxirounts:

MHWHUCTEPCTBO HAYKHU U BBICHIEI'O | MUHHUCTEPCTBO ITPOCBEIIEHMS POC-
OFPA3OBAHUS PO CUMCKON ®EJIEPALIMU

YTBepkaeHne u3MeHeHHIl B pa0odeil mporpaMme AUCHHMILNIMHBI VIS Peaji3aluu B
2021/2022 yu. r.

Pabouas nmporpaMma JUCHUIUIMHBI IEpECMOTpPEHA, 00CYXIeHa 1 0JJ00peHa Ui pean3a-
ruu B 2021/2022 yu. r. Ha 3aceqanuu kadeapsl (mpotoko Ne 8 ot «21» anpens 2021 1.).

YTBep:kaenue nsmeHennii u fonojanennii B PIIJI nus peamusanuu B 2022/2023 yu. r.
PITJ] mepecmotpena, obcyxaeHa u ogoopeHa ais peanusanuu B 2022/2023 yuyeOHOM roay Ha
3aceaHnu Kadeapsl GU3NIECKOro U MaTeMaTHuecKoro oopasosanus (mpotokoin Ne 1 ot 21 cen-
Tsa0pst 2022 1.).
B paGouyro mporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHHS U JOMOTHECHUS:

‘ Ne n3menenus: 2
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Ne crpanuip! ¢ usmeHenuem: 59 |

B Paznen 9 BHeceHbI N3MEHEHHUS B CITUCOK JINTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAITMOHHO-

CIIPaBOYHBIE CHCTEMBI, B 3JIEKTPOHHO-OMOJIMOTEUHBIE PecypChl. YKa3aHbl CChUIKH, 00ecedn-
BaIOIIUE JIOCTYI 00YYaIONMMMCS K DJICKTPOHHBIM YIEOHBIM H3JAHUSIM H JIEKTPOHHBIM 00pa-

3oBaTeabHbIM pecypcaM ¢ caiita DI'BOY BO «bI'TIV».




