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1. [losicHUuTEIbHAA 3aAIMCKA

[IpenMerom u3ydeHUsS B paMKaxX HACTOSIIETO Kypca SBISIOTCS: TOHSATHUS, UIACH U METOIBI
TEOMETPHH €BKIUAOBA, a(pPUHHOTO ¥ TPOEKTUBHOTO IMPOCTPAHCTB, a TAaKXKE BOMPOCHI
OCHOBAHUM I'€OMETPUHU.

VYyeOnasi mporpamma IUCHUIUIMHBI «['eomeTpusi» pa3paboTaHa B COOTBETCTBHM CO
CTaHJapTaMH BbICIIEr0 00pa3oBaHUS M OpPUEHTHpPOBaHA Ha (GOPMUPOBAHHUE IIUPOKON TOUKHU
3peHus CTyleHTa — negarora o ¢yHJIaMEHTAIbHBIX MOHATUSAX T€OMETPHH. BBIMYCKHUKIOMKEH
UMETh MPEJCTABIEHUE O IPYMNIOBON M CTPYKTYPHOU TOUKE 3pEHHUs HA T€OMEeTpUI0 U 00JanaTh
HEOOXOJUMBIMUA 3HAHUSAMU, YMEHUSIMH U HaBBIKAMHU ISl MIPOJOJDKEHUSI CBOEro oOpa3oBaHUs
B 00J1aCTH COBPEMEHHOI reOMETPUN U METOJIUKHU €€ MpernoiaBaHusl.

PabGouast mporpamMmma JUCIUIUIMHBI COCTaBJICHa Ha OCHOBe ydeOHoro ruiana 44.03.05
«Ilemarornueckoe oOpa3zoBaHue(c JBYMS MNpOGWIAMH  TIOJATOTOBKH)» IO  MPOQUIIO
«Maremarukay, «duznka» 2022 roma Hadana moaroTOBKH.

[Ipu peanusanuu oO6pa3oBaTENbHON MPOrpaMMbl  YHHUBEPCUTET BIIpaBE MPUMEHSTh
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

2. llepeyeHb NJIAHMPYEMbIX Ppe3yJIbTATOB O0y4YeHHS] MO JAUCUMILJIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMHU pe3yJIbTaTAMH OCBOEHHsI 00pa30BaTeILHOI
NMPOrpaMmbl

2.1 Heau AUCHHMIINHBI

I_[eJ'IBI-O yqe6H0171 JAUCHUITIIMHBI ((FGOMCTPI/IH » SABJIACTCA (1)OpMI/IpOBaHI/Ie Y CTYACHTOB
KOMHeTeHHHﬁ, HCO6XOI[I/IMLIX AJI1 OCYHICCTBIICHUSA HpO(I)eCCHOHaHBHOﬁ ACATCIIbHOCTH B
obnactu nperioaaBaHusA MaTCMATHUKH B O6p330BaTCJ'IbHBIX YUPCKACHUAX PpPAa3HOTO THIIA B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I O6pa30BaTeHLHHX CTaHAapTOB.

2.2 3agaun JUCHUIIINHDI

-chopMHUpOBaTH Y CTYACHTOB KOMIUICKC 3HAaHWH, YMEHUH M HaBBIKOB

0 BEKTOpPHOM anredpe, MeETOAY KOOpAMHAT, TIpylmaMm MpeoO0pa3oBaHU, TeOMETPUU
MHOTOMEpPHOTO TPOCTPAHCTBA, TEOPUM JIMHUM €BKIMJOBA IIPOCTPAHCTBA, IPOCKTUBHOMN
T€OMETPUHM U OCHOBAHMAM I'€OMETPUH,

HEOOXOAUMBIX  JUIs 3((EKTUBHOIO pelIeHHs NpOopEeCCHOHATIBHBIX 3aJay, BO3HMKAIOIIUX B
IpaKkTHKe 00y4yeHUs] MaTEMAaTHKE B IIKOJIE U BY3€.

2.3 3nanmss um ymeHus oOyyawmerocsi, (opmupyembie B pe3yjbTare OCBOCHHS
AUCHUILINHBI.

[Ipomiecc w3yueHus AUCIUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE CIEIYIONINX
KOMIIETEHIINN:

Koabl
B pe3ysbrare uzydeHusi JMCUILIMHBI «I'eoMeTpusDy CTyIeHT A0JLKeH 00/1a1aTh (bOpMUpYEMBIX
CJIeTYIOLIMMH KOMITeTEeHIIMSIMM: pMupy N
KOMIIeTeHIUil
YuauBepcanbubie komnerenuun (YK) VEK-1

CrnocoOeH  OCyIIECTBISTh MOWCK, KPUTHYECKHH aHamu3 U  CHUHTE3
uH(pOpMaIIMK, TMPUMEHSATh CHCTEMHBIN MOAXOM Ui PElIeHUs MOCTaBICHHBIX
3a7ad.




Crnocoben

Ipodeccnonanbubie komnerenunu (1K)
OCBanBaTb HW HCHOJB30BATH TCOPCTUUYCCKUC 3HAHUA u
NPAaKTUYECKHEe YMEHHS U HaBBIKM B IPEIMETHOW 00JIaCTH
npodecCHOHATIBHBIX 3aj1a4.

IIK-1

IIpU peLIECHUN

NHauKaToOpbI 10CTHKEHUS KOMIIeTEeHIM I

Kon u
HAaUMEHOBaHUE
YHUBEPCAIbHON
KOMIIETEHIIUU

KOI[ N HAMMCHOBAHUE MHAUKATOPA JOCTUKCHUA YHHBCpcaHBHOﬁ
KOMIICTCHIIMH

YK-1.Criocoben

YK-1.1.  JlemoHcTpupyeT 3HaHHE OCOOCHHOCTEH  CHCTEMHOTO U

OCYILECTBIATh KPUTHUYECKOTO MBIIIJICHHS, apTYMEHTUPOBAHHO (POPMUPYET COOCTBEHHOE
TIOUCK, CYXJICHHE U OLIEHKY HH(pOpMAaIiH, IPUHIMAaeT 000CHOBAHHOE PEIICHHUE.
KPUTUYECKUHN
amamms  u cumtes | YK-1.2. llpumenser jorudeckne GopMbl M IPOUENYPBI , CHOCOOEH K
KCUM 10 TIOB TBEHHOW MW YY>KOM  MBICIUTEILHOU
HHpOPMAIIHH, peduekc 0 TIOBOJY COOCTBEHHO KO CIIUTEIILHO
JeSITEIbHOCTH.
MPUMEHSITh
CUCTEMHBIN IOAXO
X0 yK-1.3. AHanu3upyeT UCTOYHUKU MH(GOPMAIIUU C LIETBI0 BBISBICHHS HX
A PCHICHUR | 1y oruBOpeunii M IIOMCKA JOCTOBEPHBIX CYHKICHHMIA.
MOCTaBIIEHHBIX
3a1au
Kon u | Kom u HauMeHOBaHME WHAMKATOpa JIOCTIIKEHUS TNpodeccHoHaTbHON
HanMCHOBaHHUEC KOMIICTCHIIMHA
npodecCuOHAIbHON
KOMITCTEHITUT
ITK-1.Criocoben IIK-1.1. 3Haer CTpPYKTypy, COCTaB M JUAAKTUYECKHE  €IUHHULIBI
OCBauBaTh ¥ | MpeaMeTHOM 00IacTH (MpernoaaBaeMoro mpeaMeTa).
HCII0JIb30BaTh
TEOpETHUECKHE MK-1.2. YMeeT ocCyIeCTBISTh 0TOOp COAEpYKaHUS ISl €0 pead3alii B
SHAHUS 4 | Pa3UHBIX Gopmax o0yueHust B cootserctBuM ¢ TpeboBarmsmu I'OC OO.
MPAKTHYECKHE
P IIK-1.3. [/leMoHCTpUpyeT yMeHHe pa3pabaThiBaTh pa3ndHble (HOPMBI
YMEHHsSI W HaBBIKU %
. | YI€OHBIX 3aHATUH , TPHUMEHATH METOABI, MPHEMBl W TEXHOJIOTHH
B MpeIMETHOM
oOyueHus , B TOM 4ncie HH(DOpPMALUMOHHBIE.
o0mnactu npu
pelIeHnn
npodeccuoHaTbHBIX

3aaad




3. MecTo AUCHMIIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

Jucuunimna «"eoMeTpus» OTHOCHTCS KOOS3aTeNbHOW YacTH  00pa30BaTENbHOM MpPOTpPaMMBI
(1.0.07.02).

[Iporpamma Kypca npeanosaaraeT Halu4ue y CTyAeHTOB 3HAaHUM 110 TUCIUILINHAM:

«Anrebpa», «MaTemMaTHUeCKUl aHAM3»,a TaKXKe 3HAHWK, CHOPMUPOBAHHBIX B IIKOJIEHOM
Kypce «I'eomeTpusi».

4.1. CTpyKTYypa U coiepKaHHe TN CHUIITHHBI

Buer yaeOHBIX 3aHATHI
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Pazoen 1.9nemenmot
6CKMOPHOIL a12eOpbl 1 56 12 - 16 28

1. Tema 1. BextopHoe
npocTtpancTBo. baszuc.

Koopannats! BekTopa 1
24 |6 - 6 12

2. Tema2.CkansipHoe, 1
BEKTOPHOE ¥ CMEIIIaHHOE

HPOU3BEICHUS
32 6 - 10 16

Pa3zoen 2. Ananumuueckasn 1 76 18 - 20 38
2eomempust
Ha njaocKkocmu

3. Tewma 3. IIpsimast Ha 1 44 10 - 12 22
TUIOCKOCTH

4. Tema 4. KpuBbie BToporo 1 32 8 - 8 16
nopsiIKa

Pazoen 3. Ananumuueckan 1 76 16 - 22 38
2eomempust
6 npocmpancmee

5. Tema 5a. ITnockocts U 1 12 6 - - 6

npsiMasi B IPOCTPAHCTBE

ITpomeskyTouHas 36 - 36
aTTecTalusA— dK3aMeH

Hroro 3a 1 cemectp 180 36 - 36 72 36
Tema 56.11nockocTs U 2 36 4 - 14 18
npsiMasi B IPOCTPAHCTBE

6. Tema 6. [loBepxHOCTH 2 28 6 - 8 14

BTOPOTO IMOPsAAKA




Pazoen 4. I'pynnosoii 2-3 84 16 26 42
n00X00 K 2eomempuu
Tema 7. [IlpeoOpazoBanus | 2 44 8 14 22
IJIOCKOCTH
IIpomeskyTouHas
aTrecrauusda— 3avder
Hroro 3a 2 cemecTp 108 18 36 54
8. Tema 8. DieMeHTHI 3 40 8 12 |20
MHOTOMEPHOI1 reOMETPUH
Paszoen 5. Ilpoexmugnasn 3 68 10 24 34
2eomempus
9. Tema 9. ITousitue 3 20 4 6 10
MPOEKTUBHOTO IPOCTPAHCTBA
10. | Tema 10. OcHOBHBIC (HaKTHI 3 48 6 18 24
IIPOEKTUBHON I'€OMETPUU
IIpomeskyTouHnas
aTrecrauusda— 3a4derT
Htoro 3a 3 cemectp 108 18 36 54
Pazoen 6. Dnemenmot 4 88 |8 36 44
oughgpepenyuanvnoi
2eomempuu
11. | Temall. Bektop- pynkuus 4 8 - 4 4
OJIHOTO CKQJISIPHOTO
aprymeHra
12. | Temal2. Kpussie B 4 44 |6 16 22
€BKJIMJIOBOM IIPOCTPAHCTBE
13 | Tema 13. IToBepxHOCTH B 4 36 |2 16 18
€BKJIMJIOBOM IIPOCTPAHCTBE
Pazoen 7. Ocnosanusn 4 20 |10 - 10
2eomempuu
14. | Temal3. «Hauana» EBknuna 4 8 4 - 4
U UX KPUTHKA
15. | Tema 14. DnemeHTHI 4 12 6 - 6
reoMmerpun JlobageBckoro
Ipome:xyToUHAas 36 36
aTTecTalUsI— IK3aMeH
Hroro 3a 4 cemectp 108 18 36 54 36
4.2. Copepxanue JMCUMILIMHBI , CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jesiaM)
Jlekuuu
Pazoen 1. Dnemenmot 6ekmopnoit anzeopul
Tema 1. BekTopHoe npocrpancrso. basuc. Koopaunarsl BekTopa
Bekropel. JInHelHbIe onepaluy HaJ BEKTOPAMMU.
Hanpasnennslii otpe3ok. PaBeHcTBO HampaBieHHbIX oOTpe3koB. [lonsartue cBoOomHOTO

BekTopa.CII0)KeHHEe BEKTOPOB M €ro CBOWCTBA.

YHUCIIO

Brruntanue BEKTOPOB.Y MHOKEHHEBEKTOPAHA




Y €ro CBOMCTBA.
BekropHoe npocTpaHcTBO. JIMHENHAsA 3aBUCUMOCTD BEKTOPOB.
[TonsiTe BEKTOpHOrO (JIMHEHHOTO0) MpocTpaHcTBa U noanpocrpancTsa. [lpumepsr.Ilonstue
JIMHEMHO 3aBUCUMOM CHCTEMBI BEKTOPOB. VccienoBaHue CUCTEMBI BEKTOPOB CIIO3HUIUI
JIMHEMHOM 3aBUCUMOCTH. JINHENHAsA 3aBUCUMOCTh HKOJUIMHEAPHOCTh BEKTOPOB.
basuc. KoopamHatel BEKTopa.
Jlunelinas 3aBUCHUMOCTh U KOMIUIAHAPHOCTh BekTOpoB. [lonsaTue Oa3uca M pazMepHOCTH
BEKTOPHOTO MpocTpancTBa. AGGUHHBIN 1 OPTOHOPMUPOBAaHHBIN Oa3ucel. KoopauHaTsl BEKTOpa
1 ux cBoMcTBa. [Ipoekuust BEKTOpa Ha OCh U €€ CBOMCTBA:IPOEKIM HA OCb CYMMBI BEKTOPOB U
MIPOU3BEJCHUS BEKTOPA HA YUCIIO.

Tema 2.CkajisipHoe, BEKTOPHOE H CMEIIaHHOE NPON3BeleHuUs

CkangpHoe Mpou3BeIeHNE BEKTOPOB.

OproroHanbHasi TMPOEKIHMS BEKTopa Ha och M €€ cBoiicTBa. OrmpeneiaeHue CKaIsIpHOroO

npousBeneHus. ['eomerpuueckre U aireOpanveckue CBOMCTBA CKaJIPHOTO IPOU3BEICHUS.

Bbluncnenue JAnuHBI  BEKTOpa W yrila MeXAY BeKTopamH. BbIpakeHHE CKaIspHOTO

MPOU3BENICHUS BEKTOPOB B KOOpAMHATAX.

BekropHoe ncMenanHoe Ipor3BeIeHUSI BEKTOPOB.

Omnpenenenre BEKTOPHOTO MpOW3BeAcHUA. [ eomMeTpuueckue W anreOpandecKkue CBOWMCTBA

BEKTOPHOTO TPOU3BEACHHUS BEKTOPOB. BbIpakeHHE BEKTOPHOIO MPOM3BEACHHS BEKTOPOB B

KoopauHatax.OmnpeaesieHne CMEIIaHHOTO MPOU3BEACHUS BEKTOPOB. ['€OMETpUYECKUU CMBICI

CMEIIaHHOTO MIPOU3BEICHUS BEKTOpOB.CMeEIIaHHOE MIPOU3BEICHUE u

KOMILJIAHAPHOCTHBEKTOPOB. BhIpaskeHne CMEIIaHHOTO MTPOU3BEICHUSI BEKTOPOB B KOOPAMHATAX.
Pa3zoen 2. Ananumuyeckas zeomempus Ha na0cKOCmMu

Tema3. [IpaMasi Ha IVIOCKOCTH

[Tpocreimue 3aa4y aHATUTUYECKON N'€OMETPUU HA MIIIOCKOCTH.

Crioco06b! 3a/1aHUS IPSMOUN Ha MIIOCKOCTH.

A¢dunnsit penep. AppuHHBIE KOOPAUHATHI TOUKU.JleTIeHne OTpe3Ka B JaHHOM OTHOLICHUH.
OptoHopMupoBaHHbIl penep. IIpsmMoyrosnbHblE NEKapTOBBI KOOpAMHATBHI TOYKHU.PaccrosiHue
MEXIY ABYMs toukamu.lIpeoOpazoBanue koopauHat. AnreOpandeckas JUHUS U €€
MOPSIIOK. Y paBHEHMS MIPSAMOM, 3aIaHHOM: TOYKON M HAIIPaBJISIOIIMM BEKTOPOM, IBYMsI TOUKaMH,
OTpe3KaMU. Y paBHEHHE MPSIMO € YIIIOBBIM KO3 PUIIMEHTOM.

IIpsiMas Kak JIMHUSA IEPBOTO MOPSIKA.

Merpuyeckne 3a1a4u TEOPUH NPSIMON HA IIIOCKOCTH.

OO61iee ypaBHeHHE MpPsIMOW M €ro UccieoBaHHE. B3auMHOE pacrnosoKeHue IBYX NpsSMbIX Ha
wiockoctd. [lydok mpsiMbIX. 3anaHue NOpsSAMOM  TOYKOW M HOPMAJIbHBIM  BEKTOPOM.
HopmupoBanHoe ypaBHeHHe NpsMON. BpluncieHune OTKIOHEHMS M PACCTOSIHUS TOYKH OT
npsAMOM. Yrosl Mexay ABYMs NpsAMbIMHA.BblUMCIeHHME BEJIWYMHBI OPUEHTHPOBAHHOTO YIUIA
MEXAY ABYMS IIPSIMBIMHU Ha IUIOCKOCTH.

Tema4 .KpuBbie BTOpPOro nopsijaka
OJLIHUIIC.
OmpezerieHe W KaHOHWUYECKOE ypaBHeHHE »dyuturca.CBoWcTBa dJutknca (OrpaHHYCHHOCTb,
CUMMETPUYHOCTb, IE€peceyeHre ¢ ocsiMU KoopauHaT).M3ydenue ¢opmMbl U H300paxeHHe
anTuInca. OKCUEHTPUCUTETIUIHIICA. JIMpEeKTPUCHI AIITUIICA.
['unep6ona u napaboa.
Omnpenenenre 1 KaHOHMYECKOE ypaBHEHHE runep0osibl. CBocTBa runepoosibl (CHMMETPUYHOCTD,
nepeceyeHre ¢ 0CSIMM KOOpIMHAT, pa30MeHNe Ha IBE BETBH).




OKCIEHTPUCUTET TUNepOOTbL. ACUMOTOTEI M JUPEKTpUChl  runepOonsl.OnpenenaeHue U
KaHOHUYECKOe ypaBHEeHHE mapaboibl. CBoiicTBa mapabonbl. [lonspHOoe ypaBHEHHE S3JUIHIICA ,
runepooIIbl U mapadoibl.

Krnaccudukaims KpUBBIX 2-T0 IIOPSLIKA.

OO0mee ypaBHEHHWE KpPUBOM BTOpPOro TMOpsAKa M ero uccieroBanue. l[IlpuBeneHue o0IIero
ypaBHEHHsI KpHUBOW 2-TO TMOpsAAKAa K KaHOHMYECKOMy Buay. Kiaccuduxanus KpHBBIX 2-TO
HOpsAJKA.

Pazoen 3.Ananumuueckasn zeomempus 6 npOCMpPaAHCcmMee
TemaSs. IliiockocTh U IpsIMasi B POCTPAHCTBE

[IpocTeiimme 3a1a9M aHATUTHIECCKON T'eOMETPHU B MPOCTPAHCTBE.

Cnoco0Obl 3aaaHus IMJIOCKOCTHU B IIPOCTPAHCTBE.

Adodunneiii periep. /[leneHue orpe3ka B JaHHOM OTHOIIEHWH. OpPTOHOPMHUPOBAHHBIN pemep.
Pacctosnue mexnay aByms Toukamu. [loHaTtve 00 ypaBHEHHH MOBEPXHOCTH B MPOCTPAHCTBE.
AnrebOpanueckasi JUHHS U €€ MOPSAOK.YpaBHEHHs TUIOCKOCTH, 33JaHHOW: TOYKOW M JABYMS
BEKTOPAMHU, TPEMSI TOUKaMH, OTPE3KaMHU.

I110CKOCTh KaK MOBEPXHOCTh MEPBOrO MOPSAIKA.

Merpuyeckue 3a1a4u TEOPUH IIIOCKOCTH.

OO11ee ypaBHEHUE TIOCKOCTH U €ro Uccliie/joBaHue. B3anumHoe pacronoxeHue JByX II0CKOCTe!
B mpocTpaHcTBe. CBsi3Ka IJIOCKOCTEH.3ajaHue IUIOCKOCTH TOYKOW M BEKTOPOM HOPMAJIH.
HopmupoBanHoe ypaBHEHHE INIOCKOCTH. BBIYKMCIIEHHE OTKIIOHEHUS U PACCTOSIHUSA OT TOYKH J0
IJIOCKOCTH. BpIuncieHue yria Mex1y INIOCKOCTSAMH.

Crioco0bI 3a/1aHUS IPSIMOH B IIPOCTPAHCTBE.

MeTtpuyeckue 3a1a4u TEOPUU IPSMOW B TPOCTPAHCTRBE .

VYpaBHEHHs NPSAMOM, 3aJJaHHOW: TOYKOW M HANPABIIAIOIIMM BEKTOPOM, IBYMsS TOYKAMH, JBYMS
IUIOCKOCTSIMU.  B3anmHOe pacrnojio)keHue JIByX TMpsMbIX B IPOCTpaHCTBE. B3aumHoe
pacrojokeHue MpsMOM M IUIOCKOCTH B mpocTpaHcTBe.llydokmnockoctenn.CBsi3ka NPSIMBIX.
Boluncnenne yria: MexJIy OpsMON M IUIOCKOCTBIO, MEXAY ABYMs NpSAMbIMU. BeruncieHue
paccTosiHUA: OT TOUYKHU J0 NPSIMOM; MEXY CKPELUIUBAIOLIIUMHUCS MPSMBIMH.

Tema 6. [loBepXHOCTH BTOPOI0 NOPSAAKA
HI/IJ'II/IHI[DI/I‘IGCKI/IC 1 KOHUYCCKHE TIOBEPXHOCTHU 2-0ro TIopAJaKa.
IIoBEpXHOCTH BpaIIEHUS.
Onpenenenue u ob1ee ypaBHEHHE WINHAPUYECKON MOBEPXHOCTH 2-0T0
nopsaka.KanoHnueckue ypaBHEHHS U M300paKeHne LUIMHIPUYECKUX MTOBEPXHOCTEN 2-0r0o
nopsaka.OnpeeneHue u oduiee ypaBHeHHE KOHMUECKOW TOBEPXHOCTH 2-0T0
nopsiaka.KaHoHn4eckoe ypaBHEHHE HEBBIPOXKACHHOIO KOHYCa 2-0T0
nopsiaka.Konnueckueceuenus.OnpeneseHne 1 ypaBHEHHE TOBEPXHOCTH BPAILEHUS .

H3ydeHne MOBEpXHOCTEH BTOPOIO MOPSAKa MO KAHOHUYECKUM VPABHECHUSIM.

Onnuncoua U ero cBoiictBa. OTHOMONOCTHBINA TUNIEPOOIONA U ero cBoiicTBa. [IpsmonnHelinble
o0pa3yolye OJHOMOJIOCTHOrO THrepOoonsa. JIBYIIOJIOCTHBIA THIEPOOJION]T U €ro
cBoiicTBa. DiMnTuYeckuid  napabonoua. ['mnepGonumueckuit  mapabGonoun.lIpsmonuneiinsle
oOpa3zyrorue runepooITuIecKoro napadonona.

Paszoen 4. I'pynnoeoii nooxoo k zeomempuu

Tema7. IIpeoOpa3oBaHus IIOCKOCTH



JIBHKEHUS INIOCKOCTU U MXCBOWCTBA.

[TonsiTe npeobpazoBaHUAIIIOCKOCTU. OnpesiesieHne u MpUMEphI IBUKECHUHN TITOCKOCTH.
Kanonnyeckne (opMynsl YacTHBIX BHJOB JBWXKEHHs II0cKocTH. CBoicTBa JBM)KEHUH
IIJIOCKOCTH.

Krnaccudukanus 1BUKCHHA MIO0CKOCTH.

AHanuTHYECKOE 3a/laHNUe ABM)KCHUN TUTIOCKOCTH. [IBMKeHus 1-oro u 2-0ro poja.

I'pynna nBu>KEHUH IUIOCKOCTH U €€ NOArpyIIbL. Pa3iioxkenue ABUKEHUN IUIOCKOCTH B
KOMITO3UIIMIO OCEBBIX cuMMeTpHil. Kiaccudukanus ABMKEHHIA TUIOCKOCTH.

[To106Ms MIOCKOCTH U UX CBOMCTBA.

[TpeoOpazoBanne moOAO0MsT TUIOCKOCTH. ['OMOTETHS TUIOCKOCTH W €€ CBOWCTBa. PasnmokeHue
000Ul B KOMIIO3HULIMIO TOMOTETHH M JIBIXKCHHS. AHAIMTHUECKOE 3anaHue nopobus. ['pymma
1o100Ui MIOCKOCTH U €€ MOATPYIIIIHI.

Addunnbie npeoOpazoBaHUs MIIOCKOCTH.

Onpenenenne u cpoiicTBa adPuHHBIX TpeodOpasoBaHuid MIockocTd. [Ipumepsr aduHHBIX
npeoOpazoBanuil 1iockocT. Dopmynbl adduHHBIX MpeoOpa3oBaHUl IIOCKOCTH. ['pymma
apduHHBIX TpeoOpa30BaHUil MIIOCKOCTH U €€ MOATrPYHIbL. [ pynnoBoi moaxo K TeOMETPHH.

Tema 8. Di1eMeHTHI MHOTOMEPHOIi reOMeTpHHU

Addunnoe n-mepHoe npocTpancTBo.AQdbuHHBIE TPE0OpPa3OBaHUS.

Cucrema akcuoM Beiisst adduHHOTO TpocTpancTBa A,u ¢€ npocteiinue cieactsus. [loustue K-
MEPHOHM TIJIOCKOCTH, MOJYIUIOCKOCTH, OTpe3Ka, Jy4ya, yria B apduHHOM mIpocTpaHcTBe Anp.
Addunnsiii penep. [IpeobpaszoBanne apGUHHBIX KOOPIUHAT. YpaBHEHHS K-MEPHOMH IIIOCKOCTH
Bzaummuoe pacmnonokenunek - miockocteir B N-mMepHOM  ap@UHHOM  MPOCTPAHCTBE
An.OmpenenennenCBoiictBa  ap@uHHBIX TmpeoOpazoBaHmii  adpUHHOTO MpocTpaHcTBa  An.
®opmynbiadPuHHEBIX peodpazoBanmii. I'pynma adhuHHBIX Tpeodpa3zoBaHuil U €€ MOATPYIIIIEI.
EBKIMI0BO N-MepHOE MPOCTPaHCTBO.JIBIKEHUS €BKJIMI0BA IPOCTpaHcTBa En.

Omnpenenenne eBKIMI0Ba N-MEPHOTO BEKTOPHOTO MPOCTpaHCTBa. HaxoxkaeHne ATMHBI BEKTOpA U
BEJIMYMHBI yIiIa MEXIy Bekropamu. OmnpeneneHne eBKINI0Ba MpocTpaHcTBa EnPaccrosHue
MEXIy AByMs Toukamu. OmpejnerieHHe M CBOWMCTBAa JIBHKEHHH mpocTpaHcTBa En.dDopmyisr
JIBUXKEHUH npoctpancTBa En.I'pynna neukenuit npocrpanctsa En. I[Ipumeps! €€ moarpymnim.
ITpeobpa3zoBanue no100us. ['pynnoBoil moaXoa K reOMETPUH.

[IpeoOpazoBanue moaobust mpoctpancTBak,. ['omoreTus mpoctpancTBaE, 1 €€ CBOWMCTBA.
PaznoxeHnue nogobust B KOMIIO3UIMIO TOMOTETUH U ABMKEHHs. DopMyIibl 1o100ui eBKINA0BA
npoctpaHcTBak,. ['pynna nonobuit u e€ noarpynmnsl. [Ipenmer reomerpun

Paszoen 5. Ilpoekmuesnas zeomempus
Tema 9. [loHsiTHE NPOEKTHBHOIO MPOCTPAHCTBA

IIpOEKTUBHOE TPOCTPAHCTBO U €r0 MOJIEIIN.

OmnpeneneHre N—MEpHOTO NPOEKTUBHOIO MPOCTpaHCTBA. Mojaenu NPOEKTUBHOM MpsIMON U
MIPOEKTUBHOM ITOCKOCTH. [Ipocreiimme cBolicTBa JBYMEPHOIO M TPEXMEPHOI'O MPOEKTHBHBIX
IIPOCTPAHCTB.

IIpoexTuBHBIE KOOpAMHATEL. [Ipsmas Ha NPOEKTUBHOM MJIOCKOCTH.

OrnpeneneHne NPOEKTHBHOrO perepa. IIpoeKTHMBHBIE KOOpAWMHATBI TOYEK W KX CBOMCTBA.
Teopema O CTPOEHHMM NPOEKTHBHOIO perepa. ®opmynbel TpeoOpa3oBaHUs MPOEKTUBHBIX
koopauHar. [locTpoeHne Touek NO MX KOOpJAMHATaM HAa MOJEISAX MPSAMOM M IUIOCKOCTH.
[TapameTprdeckne ypaBHEHHS NMPSMOM Ha MPOCKTUBHOM IUIOCKOCTH. YpaBHEHHE MPAMOUN Ha
IIJIOCKOCTH.




Temal0. OcHoBHBbIE PaKTHI MPOEKTUBHON reoMeTpHU

ITpunnun neoctBeHHocTu. Teopema Jlesapra.

CooTBeTcTBHE MEXJy TOUYKAMHU U TPSIMBIMH Ha NPOEKTHUBHOM TuiockocTu.llpuHiumn
JBOMCTBEHHOCTH. [IpuMepnl aBOMCTBEHHBIX Tpemioxkenuil. Teopemallezapra. YacTHbeie ciaydan
Teopemsl Jlezapra Ha paclIMpPEeHHON IITIOCKOCTH.

[IpoekTrBHBIE TpeoOpazoBaHUsl.

Omnpenenenue U CBOMCTBA MPOEKTUBHBIX 0TOOpaskeHUM. [IpoekTHBHBIE U NMEPCHIEKTUBHBIC
otoOpaxenus. OnpeieneHe U CBOICTBa MPOSKTUBHBIX MpeodpazoBaHuil. [ pynmna npoeKTUBHBIX
npeoOpazoBanuii. @opMyIbl IPOEKTUBHBIX TpeoOpazoBanuil . [IpoekTuBHBIE TpeoOpa3oBaHUs
mockoctu. ['omonorus u e€ cBoicTBa.

CI10)KHO€ OTHOIIICHHE.

CI10)KHO€ OTHOILIEHHE YEThIPEX TOYEK OJHOW MpsMON M ero cBoicTBa. CI0KHOE OTHOLIEHUE
YEeThIpex OpsMBIX ~ OJHOTO  Iyuka.l'apMoHmyeckue  uverBepku  Touek.  IlosHbli
YEeTHIPEXBEPIIUMHHUK U €r0 CBOMCTBA.

KpuBbie BTOPOro nopsijaka Ha TPOCKTUBHOM MJIOCKOCTH.

He3aBucumocTts omnpeneneHuss KpuBOMl OT BbIOOpa NpoeKkTUBHOro penepa. IlpuBenenue
ypaBHEHUs KPUBOU K KaHOHWYEeCKOMY BuAY. Kitaccudukaimsi KpuBbIX BTOPOTO MOPSIIKA.
B3aumHoe pacnosnoxkeHue npsMod U KpuBoil 2-ro mopsiaka. ConpsyKEHHOCTb TOYEK
OTHOCHTEJIBHO KpuBOH. lloisApa, moitoc, noispurer.

Pa3zoen 6. Inemenmul ouppepenyuanvroii 2eomempuu
Tema 11. KpuBble B eBKJINI0BOM NPOCTPAHCTBE

BekTop- G yHKIINS OHOTO CKASIPHOTO apTyMEHTA.

Omnpenenenne U IpUMEPHl BEKTOP - (YHKIHMIA OJHOTO CKAJSIPHOTO aprymeHta. lIpenenBekTop—
(YHKIMU OJJHOTO CKAJIIPHOTO apryMEHTa M €ro CBOWCTBa. HempepblBHOCTH BEeKTOp — (QyHKIHN
OJIHOTO CKaJsipHOro aprymMmenTa. IIpomsBojgHas u Teopembl 0 auddepeHunpyeMoCTUBEKTOP—
¢GyHKIMI ogHOTrO cKansipHoro aprymenta. ®opmyna Teinopa.

IloHsATHE KPUBOW B €BKINJAOBOM MIPOCTPAHCTBE.

OmnpeneneHue ¥ NpUMEPhl JIEMEHTAPHBIX KPUBBIX B €BKJIMJIOBOM HpocTpaHCTBE. ['nmaakue u
peryisipuele Kpubble. [InuHa nyrm  kpuBod. Harypansnsiidi napamerp. KacarensHas u ee
ypaBHeHue. HopMmainbHast INIOCKOCTb.

Dopmynsl Opene. HarypanbHele ypaBHEHUS.

Conpukacaromascs IIOCKOCTb. buHOpManb U I1aBHasgs HOpMaslb. OpTOrOHAIBHBIN NOJBUXKHOU
penep. Pemep ®pene u ero nepuBanmoHHble (opmyabl. KpuBuzHa M KpydyeHHE M UX
reoMeTpuueckuil cmbici.BeruucnurtensHbsle (GopMyiabsl KpUBU3HBI U KpyudeHus. HartypanbHble
ypaBHeHus. Kiacchl TuHui.

Tema 12. Ilosepxnocmu ¢ e6K1u0060M npocmpancmee.

[ToHsATHE MOBEPXHOCTH B E€BKIWAOBOM IPOCTPAHCTBE.DJEMEHTApHas MOBEPXHOCTH. [loHsATHE
oOmield TOBEPXHOCTH, MPOCTOM IOBEPXHOCTH. YpaBHeHHE 1OBEpXHOCTH. lnankue u
peryiisipHble noBepxHocTu. KacaTenbHas II0CKOCTh M1 HOPMaJlb TIOBEPXHOCTH.

[lepBas kBajgpatuyHas GopMa HOBEPXHOCTU.BrIuKMCIeHNE JUIMHBI TyT'H JIMHUM HA TOBEPXHOCTH.
Bbruucnenue yrima Mexay JUHMSIMHM Ha TOBEPXHOCTH. BpluMcneHuwe ruiomaan oOjacTé  Ha
MTOBEPXHOCTH.




Pa3zoen 1. Ocnoeanun zeomempuu
Tema 13. «Havana» EBkinaa u ux KpUTUKA

IIpobaema msgToro nocrynara EBkinaa.

I'eomerpus no Epknuaa. "Havama" Eskimnna. O630p conepskanus nepoii kHuru «Hagam.
[TsaTeiii moctynat EBkiuaa u akcruoma mapaiienbHbiX. IIaTeiii moctynar EBkinuga u teopema o
cyMmMe yriioB TpeyroibHuka. [lepBas u BTopass TeopembiCakkepu — Jlesxxanpa.

B03HUKHOBEHHE COBPEMEHHOM aKCUOMATUKHU €BKJIMIOBOM T€OMETPUH.

OTKpBITHE HEEBKJIMI0BOU reomeTpuun.CrucreMaakCuom I'uebepra €BKJIMJIOBOM
reomeTpu. O6G0CHOBaHKE EBKJINOBOI reoMeTpuu 1o Beitiio.

Tema 14. DnemenTsl reomerpuu JIo6a4eBCKOro

Axcuoma JI06a4eBCKOro U €€ MPOCTEeHIINE CIACACTBUSL.

H.N. Jlo6aueBckuii u ero reomerpus.Axcuoma JlobGadeBckoro. Teopema o cymme yriioB
TpeyrojibHuKa. Teopema 0 cpaBHEHHH TPEYroJlbHUKOB Ha Iiockoctd Az. Teopema o B3auMHOM
PacCIOI0KEHUH MPSMBIX Ha IMITOCKOCTU A2.

[Tpsmble Ha mmockoctu JIoGaueBCKoro.

B3anmnoe pacroniokeHue npsiMbIX Ha MI0ckocTH JIobaueBckoro.

OmnpezneneHnne mnapayiedbHbIX W pacxonasmuxcs nOpsmbix. CBolcTBa — NapajuieabHbIX
IpsIMBIX. YTOJT TapajieIbHOCTH U ero cBoicTBa. Dynkius JlobaueBckoro u e€ cBONCTBA.
OKpyXHOCTb, SKBUJUCTAHTA U OPULIUKIL.

IlpakTH4yeckue 3aHATUA

Ipaxmuueckue 3anamus npoeoO0sAmMcs 8 popme npakmuKyma: npeonoazaemcs peuieHue
3a0ay pasHo2o YPOBHs CIOHCHOCMU NPU ONOpe HA ONpedeNeHUs U C8OUCMBA OCHOBHLIX NOHAMUL
no meme.

Pa3zoen 1. Inemenmul 6eKmopuoii anzeoput

Yuebnvie yenu:
CdopmupoBaTh CHCTEMaTU3UPOBAHHBIC 3HAHUS CTYICHTOB 10 METOJIaM PEIICHUS 3a1a4
BEKTOPHOM anreOpbl U e€ MPUIOKEHHH K HIKOIBHOMY KypCYy T€OMETPHH.

IIpakTnueckoe 3ansaTue 1.
Tema: BexTopHoe npocrpancTso. basuc. Koopaunarel BekTopa
IlousTHE BEKTOpA. CrnoxxeHue BEKTOPOB.

Yuebnvie yenu:.

1. [ToBTOPUTH OCHOBHEIC JTAIbl BBEJACHUSIIOHATHS  «CBOOOJHBIA BEKTOP» U CHOPMYITHPOBATH
oTpesieNieHue.

2. [ToBTOPUTH OIpe/ieTICHHE MTOHATHS CYMMBI BEKTOPOB.

3. Pemmth 3a1auriHa UCIIOJIb30BAHUE OTIPECIICHUS U CBOWCTB CIIOKEHHSI BEKTOPOB.

OcHogrble mepMuHbl U NOHSMUSL:

-HaINpaBJICHHBIN OTPE3OK,

-CBOOOTHBIN BEKTOP (BEKTOD),

-CyMMa BEKTOPOB.

IIpakTnueckoe 3ansaTHE 2.
Tema: BexkropHoe npocrpancTso. bazuc. KoopauHnarsl BekTopa
JIuHelHbIe onepaluy Hajl BEKTOpaMH.

Yuebnvie yenu:



1. PemuTh 3a1aunHa UCIIOJIb30BAHUE OMPEICTICHUSI U CBOMCTB JIMHEHHBIX ONepalnii HaJl
BEKTOPaMHU.
OcHoHble mepMUuHbL U NOHAMUSL:
-CyMMa BEKTOPOB,
- pa3HOCTb BEKTOPOB,
-IIPOU3BEICHUE BEKTOPa Ha YHUCIIO,
- BEKTOPHOE MPOCTPAHCTBO.
IIpakTuyeckoe 3ausTue 3.
Tema: BekropHoe npocrpancTso. basuc. KoopauHarel BekTopa
JImHeiHas 3aBUCUMOCTh BEKTOpOB. KoOpAMHATEI BEKTOPA.

Yuebnvie yenu:

1. PemuTh 3a/1auu HAyCTaHOBJICHUE JTUHEHHOMN 3aBUCUMOCTH WJIM JIMHEHHON HE3aBHCHUMOCTH
3aJIaHHONM CHUCTEMBI BEKTOPOB.

2. Pemmth 3a7aunHa HaX0XKJICHUE KOOPAWHAT BEKTOPA B IAHHOM Oaswmce.

3. BeImonmHUTE 3a1aHus cCaMOCTOSTEBHON paboThl Nel.

OCHO@Hble mepmuHbl U NOHAMUA .

'TpI/IBI/IaJ'IBHaFI I/IHeTpI/IBI/IaﬂbHaﬂHI/IHCf/'IHaﬂ KOM6I/IHaIII/I$[,
-TMHEWHO 3aBHCHMBIE M HE3aBUCHMBIC BEKTODEI,
-KOJUTHHEAPHBICBEKTOPHI,

- KOMILIaHApHBIE BEKTOPHI,

-BEKTOPHOE ITPOCTPAHCTBO,

- BEKTOPHOE IOAIIPOCTPAHCTBO,

-0asuc,

-KOOpJMHATHI BEKTOPA.

IIpakTuyeckoe 3ansTue 4.
Tema: CxansipHoe, BeKTOPHOE U CMelIaHHOe NIPON3BeeHNs BEKTOPOB
CkangpHoe Mpou3Be/IeHHE BEKTOPOB

Yuebnvie yenu:

1. Pemmth 3a1aul HA HKCIOJIB30BAHUE ONPEICICHHS U CBOWCTB CKAJISIPHOTO MPOU3BEICHHUS
BEKTOPOB.

OcHosHble MepMUHbL U NOHAMUSL:

-[IPOEKIINS BEKTOPA Ha OCh,

-CKaJISIPHOE TIPOU3BE/ICHUE,

-MOJ1yJTb BEKTOpA,

-YTOJI MEX/y BEKTOPaMH.

IIpakTuyeckoe 3ansTHe 5,06.
Tema: CrajasipHOe, BEKTOPHOE H CMeIlIAHHOE NMPOU3BeIeHNsI BEKTOPOB
CkaJsIpHOE U BEKTOPHOE MIPOU3BENEHNS BEKTOPOB

Yuebnvie yenu:

1. PemnTs 3a71a4u pa3HOTO YPOBHS CIIOKHOCTH Ha HCIIOIH30BAaHHE OMPECICHUS U CBOCTB
CKaJISIPHOTO ¥ BEKTOPHOTO MPOU3BEIACHHS BEKTOPOB.

OcHogHble mepMUuHbL U NOHAMUSL:

-CKaJIIPHOE TIPOU3BEJICHNE,

-BEKTOPHOE MPOU3BEACHUE,

- IJIOMIA/Ib MapaijiesiorpaMmma.

IIpakTHyeckoe 3ansTHE 7.
Tema: CkansipHoe, BEKTOPHOE U CMEIIAHHOE NTPOU3Be/AeHNs BEKTOPOB
BekTopHOe U cMenIaHHOe MPOU3BE/ICHHSI BEKTOPOB.

Yuebnvie yenu:.



1. Pemntn 3ala4 pa3Horo ypoBHSA CIIOKHOCTH Ha MUCIIOJIB30BaHUC ONIPCACICHUA U CBOICTB
BCKTOPHOTI'O IMMPOU3BCACHUA N CMCIIAHHOI'O IIPOU3BECACHN A BEKTOPOB.

Ocnosnble mepmuHbl U NOHAMUAL:

-BCKTOPHOC IIPOU3BECACHUC,

-CMCIIaHHOC IPOU3BCIACHHC,

-00BbeM napauiiciacnuicaa.

IIpakTHyeckoe 3ansTHE 8.
Tema:CraJjisipHOe, BEKTOPHOE H CMEIIIAHHOE NMPOU3BeIeHNs] BEKTOPOB

CK&HHDHOG, BCKTOPHOC M CMCIIAHHOC MPOMU3BCACHHNA BEKTOPOB.

Yuebnvie uyenu:
1. BEIMOTHUTE BCE 3a/1aHUsT KOHTPOIBHON paboThl Nel.

OcHosHble mepMUHbL U NOHAMUSL:
-CKaJIIPHOE MIPOHU3BEICHNUE,
-BEKTOPHOE ITPOU3BE/ICHNUE,
-CMCIIIAaHHOE TPOU3BE/ICHHE.

Pazoen 2. Ananumuueckasn ceomempusn Ha njiockocmu

Yuebnvie yenu:

CchopmupoBaTh yMEHHS UCIIOJIB30BATH BEKTOPHBIN U KOOPAWHATHBINA METOBI ITPH PEIICHUH
3aa4 aHAJIUTUYECKON T€OMETPUN Ha IUIOCKOCTH:

a)Ha COCTaBJICHHE YPaBHEHHH MPSIMOIi;

0)HanccieI0BaHUEePa3InYHbIX KOHPUTypauil U3 NpsSMbIX;

B) Ha UCIOJIb30BAaHKE ONPE/ICIICHHI, YPaBHEHUH U CBOWMCTB JIUIMIICA, THIIEPOOIIBL, TTapadoIIbI;
I') Ha TPHUBEICHUEOOIETO YPaBHEHHUS KPUBOU 2 — OTO MOPSAIKA K KAHOHUYECKOMY BHIY U
HOCTPOEHHE KPUBBIX.

IIpakTnyeckoe 3ansaTue 1.
Tema:IIpsimasi Ha MVIOCKOCTH
[Ipocrenimme 3a1a4y aHATUTUYECKON T€OMETPUH HA MIIIOCKOCTH

Yuebnvie yenu.
1. PaccmoTpeTs pelieHne NpocTelIrX 3a/1a4 aHATUTHUECKOW T€OMETPHH Ha MJIOCKOCTH.
2. Pemmth 3aaun HA HMCMONB30BaHKUE (OPMYIL: @) JIEJIEHUS OTPe3Ka B JAHHOM OTHOIICHUH ; 0)
BBIYUCIICHUS PACCTOSIHUS MEXY TOUKAMH.
OcHo6Hble mepMUHbL U NOHAMUSL:
-ahpuHHAs cucTeMa KOOpAMHAT,
- KOOPAWHATHI TOYKH,
-JIeJIeHUe OTpe3Ka B JAHHOM OTHOILIECHHH,
-IIPSIMOYTOJIbHAST IEKAPTOBA CUCTEMa KOOPINHAT,
-paccTosiHue.
IpakTuyeckoe 3ansTue 2.
Tema: IlpsMast Ha VIOCKOCTH
Crioco0bI 3a/1aHUS IPSAMOHN Ha TIIOCKOCTH

Yuebnvie yenu.

1. O6cynuth ( MOBTOPUTH)CIIOCOOBI 3aJaHUsI IPSMO Ha MIOCKOCTH.

2. Pemmth 3a7jaun HA  COCTaBJIEHUE YpaBHEHHM MNpsAMON Ha IIOCKOCTH.
OcHosHble mepMuHbl U NOHAMUSA

-HaNpaBJISAIOMUN BEKTOD,

-KaHOHWYECKOE YpaBHEHHUE,

-[IapaMEeTPUIECKUE YPAaBHEHMUS,



-o011ee ypaBHEHUE.
IIpakTuyeckoe 3ansTue 3.
Tema: IIpsiMast Ha IVIOCKOCTH
Crioco06b! 3a/1aHUS IPSAMON Ha MIIOCKOCTH.
B3anmHoe pacnosiokeHne IpsIMbIX Ha MIOCKOCTH.

Yuebnvie yenu:

1. O6¢cynuTh ( MOBTOPUTH) CIOCOOBI 3a1aHKSI MPSIMON Ha TIJIOCKOCTH.

2. Pemmtb 3aaun pa3HOTO YPOBHS CIOKHOCTH Ha COCTAaBJICHUE YPaBHEHUH TNpsSMOW Ha
MJIOCKOCTH.

3. PaccMOTpeTh BO3MOXKHBIE CITyYaB3aUMHOI'O PACIIOJIOKEHUS MPSMBIX Ha TIIOCKOCTH.

4. PemmmTb 3a/1a4¥ pa3HOTO YPOBHS CIOXKHOCTH Ha HCCJIEI0BAaHUE B3aUMHOTO PACIOIO0KEHUS
3aJJaHHBIX IPAMBIX HA IIOCKOCTH.

OcHosHble mepMunbl U NOHAMUSA
-ypaBHEHHE B OTPE3Kax ,
-ypaBHEHHE C YTIIOBBIM KO3 (HUITUEHTOM.
-rapajuieibHbIe MPsIMBbIE,
-ITyYOK TIPSIMBIX.
IIpakTuyeckoe 3ansaTue 4,5.
Tema: IIpsiMasi Ha JIOCKOCTH
Mertpuueckue 3a/1a4d TEOPUH IPSIMOM Ha MIIOCKOCTH.

Yuebnvie yenu:
1. Pemmth MeTpuuecKHe 3aJauu: HA  COCTaBJIICHUE YPAaBHEHUS NPAMOM, BEIYMCICHHUE
PacCTOSIHUMN, BBIYMCIIEHNUE YIJIOB MEXY NPSIMBIMH HA MJIOCKOCTH.
OcHosHble mepMuHbl U NOHAMUSA
-HOpPMAaJIbHBIN BEKTOD,
-OTKJIOHEHHE M PACCTOSHUE TOYKH OT MPSIMOIA,
-YIroJ1 MEXKAY IPSIMBIMU Ha IJIOCKOCTH,
-OpUEHTUPOBAHHBIN YTOJI.
IIpakTuyeckoe 3ansiTue 6.
Tema:lIpsimast Ha IVIOCKOCTH
Yuebnvie yenu:
1. BeImonHUTH Bee 3aaHusl KOHTPOJIbHOM paboThl Ne2.

IIpakTHuyeckoe 3ansiTue 7.
Tema:Kpusbie BTOpOro nopsiaka
Quune.
Yuebnvie yenu:
1. IToBTOpUTH OMNpeneeHne JUTUICAa U OCHOBHBIE ()OPMYIIBI , CBA3aHHBIE C 3TOW KPUBOM;
2. Pemmth 3a7aun Ha COCTaBIEHNE KAHOHMYECKOTO YPAaBHEHHS AJIIUIICA M TIOCTPOSHUS JUTUTICA
10 €r0 YPaBHEHUIO.
OcHosHble mepMunbl U NOHAMUA
-3JUIUIIC,
-poKychl,
-KaHOHUYECKOE YpaBHEHHUE,
-II0JIYOCH,
-JKCIICHTPUCUTET,
- TUPEKTPUCHI.



IIpakTnyeckoe 3ansTue 8,9.
Tema: KpuBble BTOPOro nopsiika
l'unep6ona. [Mapabouia.

Yuebnvie yenu:

1. IloBTOpUTH oOMpeneneHne runepoonbl 1 OCHOBHBIC ()OPMYIIBI , CBA3aHHBIE C 3TOW KPUBOH .
2. Pemmtb 3a7jauu Ha COCTaBJIEHUE KAHOHMUYECKOTO ypaBHEHUs THIIepO0JIbI IIOCTPOCHHUS
runepoosibl 1o e€ ypaBHEHHUIO.

3. IloBropuTh oOmpeneneHue napaboabl U OCHOBHBIE (DOPMYJIbI, CBSI3aHHBIE C 3TOM KPUBOIA.
4. PemmTh 33241 Ha COCTABJICHNE KAHOHMYECKOTO YPAaBHEHHS MapadOIbIi IOCTPOCHUS
napabosIbl 110 €€ ypaBHEHHUIO.

5. BBIMOTHUTH 3a/1aHUS CAMOCTOSTENbHOM padoThl Ne2( wacthl).

OcHo6Hble mepMuHbl U NOHAMUA:

-rurep6oina,

-(pOKYCHI,

-KaHOHUYECKOE YpaBHEHHUE,

-JKCLICHTPUCUTET,

-IUPEKTPUCHI,

-aCHMIITOTBI.

IIpakTuyeckoe 3ansaTue 10.
Tema: KpuBble BTOPOro nopsiika
[IpuBenenue oOmIero ypaBHEHUs KPUBOW 2 — OO MOPSJIKA K KAHOHUYECKOMY BUTY.
Yuebnvie yenu:
1. Pemnth 3a1aum Ha yrpoIeHrue OO0IIero ypaBHEHUsT KPUBOW BTOPOTo MOPSAKA MyTEM
nepeHoca Hayajia KOOpJUHAT U H300pakeHUe TaHHON KPUBOM Ha YepTexKe.
2. PemuTh 3a1auu Ha ympolleHue OOIIET0 YpaBHEHUS KPUBOM BTOPOTO MOPSIKA MTyTeM
MOBOPOTA CUCTEMBI KOOPAMHAT U N300pakeHNEe JTAHHON KPUBOU Ha YESPTEKE.
3. Pemnth 3a1aun Ha IpUBeIeHUE OOILET0 ypaBHEHUS KPHUBOW BTOPOTO MOPSAKA K
KaHOHMYECKOMY BUJIy U M300pakeHue JaHHOW KPUBOM Ha YepTexKe.
4.00cynuTh CXeMy BBITIOJIHEHUS 3aJaHHi JOMAITHEH caMOCTOsATENbHON paboThl No2( yacTh2).

Ocroenvie MEePMUHbL U NOHAMUA.
-o011ee ypaBHEHUE,

- XapaKTepUCTHUYECKOE YpaBHEHUE,
-IapaJuleNIbHBI TIEPEHOC,
-peobpa3zoBaHue KOOPIUHAT.

Pa3zoen 3. Ananumuueckasn zeomempus 6 npOCMpancmee
Yuebnvlre yenu.
CdopmupoBaTh yMEHHUS UCTIONB30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOBI
IIpY PEIICHUH 33J1a4 AHAJIMTHYECKOW F€OMETPUHU B IIPOCTPAHCTBE:
a) Ha COCTaBJIEHUE YPaBHEHUH IJIOCKOCTH U MPSMOH,
0) Ha MOCTPOEHHUE U UCCIIEI0OBAaHUE PA3IMYHbBIX KOH(UTYpalMi U3 MJIOCKOCTEN U NPAMBIX B
IIPOCTPAHCTBE,
B)HA HCIIOJIb30BaHUE ONPECICHNUN U CBOMCTB MOBEPXHOCTEN BTOPOTO MOPSIJIKA, 3aJaHHBIX
KaHOHWYECKMMHU M OOLIMMH YPABHEHUSIMH.

IMpakTuyeckoe 3ansaTHe 1,2.
Tema: ILnockocTs M NIpsiMas B IPOCTPAHCTBE
CrniocoObl 3a/1aHus NIOCKOCTH B MIPOCTPAHCTBE

Yuebnvie yenu:



1. O6cynuTh ( MOBTOPUTH) CIIOCOOBI 33/1aHUS TNIOCKOCTH B IPOCTPAHCTBE.
2. Pemntp 3aaun pa3HOro YPOBHS CIOKHOCTH Ha COCTaBJIEHHE YPaBHEHHUI IJIOCKOCTH.
3. BEIMOTHUTH 3a/1aHUST CAMOCTOSTEIILHON padoThl No3.
OcHogHble mepMuHbl U NOHAMUSL:
--adduHHAS cUCTEMa KOOPIMHAT,
- KOOpJIMHATHI TOUKH,
-[1apaMeTPUIECKUE YPABHEHUAIUIOCKOCTH,
-o0111ee ypaBHEHUEIUIOCKOCTH,
- YpaBHEHHUE IUIOCKOCTH B OTPE3Kax,
-TapaiyIeNIbHbIE TNIOCKOCTH.
IIpakTnyeckoe 3ansaTue 3,4.
Tema: IlnockocTh M IpAAMasi B IPOCTPAHCTBE
Crioco0bl 3a/1aHUS IPSIMON B IPOCTPAHCTBE.
BzaumHoe pacnosioxkeHue OpsIMbIX

Yuebnvie yenu:.

1. O6¢cynuTh ( MOBTOPUTH) CIIOCOOBI 3a/IaHUsI PSIMOM B MPOCTPAHCTBE.

2. Pemmth 3ajauM HA ~ COCTaBJICHUE YPaBHCHH TPSIMOW B IPOCTPAHCTBE.
3.Pemuth 3a71aun Ha  MCCIEAOBAHUS B3aMMHOIO PACTIONOKEHHSI MIPSMBIX B IPOCTPAHCTBE.
OcHognbie mepMuHbl U NOHAMUA.

-HaINpaBJISIOIINI BEKTOP,

-KaHOHWYECKUE ypaBHEHUE,

-apaMeTpudecKue ypaBHEHUS,

- IepeceKaroIrecs MpsMbIe,

-TapajyieNibHbIE TPSMBIE,

-CKPEIIUBAIONTUECS MPSMEIC.

IIpakTuyeckoe 3ansaTHE 5,06.
Tema: ILinockocTh M IPsIMasi B MPOCTPAHCTBE
Metpudeckue 3a/laqu TEOPUU TIIIOCKOCTH M MPSIMOUW B IPOCTPAHCTBE.

Yuebnwvie yenu:
1. PemmuTh 3amauu pa3HOTO YPOBHS CJIOKHOCTH HAa  COCTaBJICHHE YPaBHEHHUS TIJIOCKOCTH,
BBIYHCIICHHE PACCTOSTHUM, BBIUUCIEHUE YTIIOB MEXAY MJIOCKOCTSIMHU.
2. Pemmth MeTpUYECKHUE 3a7a9d Pa3HOTO YPOBHS CIIOKHOCTH :
a)Ha BBIUMCJICHHE PACCTOSHUHUOT TOYKH JI0 MPSMOH,
0) Ha BBIYHMCIICHHE PACCTOSTHUUMEKTY CKPEIIUBAIOIIUMUCS TIPSIMBIMU,
B) HABBIYHMCIIEHUE YTJIOB MEX/1Y MPSMBIMH B IPOCTPAHCTBE,
T')Ha BBIUKCIIEHUE yTiIa MEXIY IPSIMOU U MIIOCKOCTHIO.
OcHoHble mepMuHbl U NOHAMUSL:
-HOpPMAaJIbHBIN BEKTOD,
- pacCTOsTHUE TOYKH OT IIJIOCKOCTH,
-YTOJl MEXIY TIIOCKOCTSIMHU.
- YTOJ MEXIY IPsIMbIMH,
-YTOJ1 MEXIY MPSIMOI U TUIOCKOCTHIO,
- CKpeILUBaOUIUECS TIPSIMBIE.

IIpakTuyeckoe 3ansiTue 7.
Tema:IlnockocTsh M NpsIMast B IPOCTPAHCTBE
Yuebnvie yenu.
1. BrImosHAUTH BCE 3ajaHNsI KOHTPOJIBHONU padoThl No3.

IIpakTuyeckoe 3ansTue 8,9.



Tema:IloBepxHOCTH BTOPOI0 MOPSAKA

H3ydeHne moBepXHOCTEH 2-0r0 MOPSJIKA 0 UX KAHOHMYSCKUM YPAaBHEHHSIM
Yuebnvie yenu:
1. PemmTh 33124 Ha KCCIIEIOBAHNE METOIOM CEUYEHUI MTOBEPXHOCTEH BTOPOTO MOPSIKA,
3aJIaHHBIX OOIIMMH YPaBHCHHSIMH.
2. Pemmmth 3a1a4n Ha COCTaBICHUE KAHOHUYECKUX YPABHEHUIH TOBEPXHOCTEH BTOPOTO MOPSIIKA.
OcHoHble mepMuHbL U NOHAMUSL:
-3JUIMIICOU I,
-OIHOIIOJIOCTHBIN THUTIEPOOIIONI,
-JIBYTIOJIOCTHBIN THUIIEPOOSIONS ,
-3JUTMNITHYCCKUI mapaboiouns,
-TATIEPOOIMYECKUMA TapadboIoun I,
-METOJ CCUCHHIA.

IpakTnyeckue 3auaTusnl0,11.
Tema:IloBepXHOCTH BTOPOI0 MOPSAKA
HunuHapuyeckrie U KOHMYECKHE HNOBEPXHOCTHU 2-0T0 MOpsiKa

Yuebnuvie yenu:

1. Pemnth 3a1aun Ha COCTaBICHUE YPABHEHUM MIJIMHIPUYECKUX U KOHMYECKHX IMOBEPXHOCTEH
BTOPOTO MOPSAKA.

2.06cyauTh cXeMmy BBITIOJIHEHHS 3aJaHUl JOMalTHEH cCaMOCTOATEeNIbHON paboTel No4 u
BBITMIOJIHUTH paboTy .

OcHogrbie mepMuHbl U NOHAMUSL:

-IpSIMOJIMHEHHBIE 00pa3yoIne,

- HampaBJIAIONIas,

-o0111ee ypaBHEHHUE,

-KaHOHUYECKOE YpaBHEHHUE.

Pazoen 4. I'pynnoeoii nooxoo k zeomempuu

Yuebnvie yenu:
CdopmupoBaTh cicTeMaTU3UPOBAHHBIE 3HAHUS CTYIEHTOBIIO METOJIaM PEIIeHUS 3a7a4
TeOpuu TMpeoOpa3oBaHMA IJIOCKOCTH M €€ TPHUIIOKEHUHN K IIKOJIBHOMY KYpCY
TE€OMETPHH.
ChopmupoBaTh YMEHUS UCTIOIB30BAThH OMPEICICHUS M CBOMCTBA (yHIaMEHTATBHBIX
MOHATHI MHOTOMEPHBIX TPOCTPAHCTB MPH PEIICHUH 33]a4 U JOKA3aTeILCTBE TEOPEM.

IIpakTuyeckoe 3anstue 1,2.
Tema: IIpeoOpazoBaHus NJIIOCKOCTH
AHaJIMTHYECKOE 33JJaHNE YaCTHBIX BUJIOB JBMKEHHS TJIIOCKOCTH
Yuebnvie yenu:
1. IToBTOpUTH OMNpeneneHuss HEKOTOPhIX BUIOB ABMXKEHHS IIIIOCKOCTH.
2. Pemurs 3amaun:
a)Ha cocTaByieHHe (POPMYJT 33/1aHHBIX YACTHBIX BUJIOB JIBUKEHHUS IJIOCKOCTH;
0) Ha omnpezeneHne 00pa3oB U NPooOPa30B HEKOTOPBIX T€OMETPUUYECKUX QUTYp IIPU 3alaHHBIX
JIBHOKEHUSX;
B) Ha MCCJIEIOBaHHE KOMITO3UITUI HEKOTOPBIX 3aJaHHBIX JIBH)KEHUHITIOCKOCTH.
OcHosHble mepMUHbl U NOHAMUSA
-IBUKEHHUE TIOCKOCTH,
-NapajuleIbHbIN epeHoc,
-IIOBOPOT TUTOCKOCTH,
-LIEHTpaJbHasi CHUMMETpUs,




-0CCBasA CUMMCTpU,
-CKOJIb3A11asA CUMMCTPHAL.

IIpakTuyeckoe 3ansaTue 3,4.
Tema: IIpeoOpa3oBanus NJIOCKOCTH
Knaccudukaius 1BUXKEHUN IIIOCKOCTH

Yuebnvie yenu:

1. PewuTs 3a71aun HA ONpEEICHNUE BUA U TapaMETPOB 33JaHHBIX JBUKEHHUM IUIOCKOCTH.

2. PaccMOTpeTh NpUIIOKEHUE TEOPUN JBMKEHUN K PEIICHUIO 3a/1a4 3JIEMEHTAPHOU F€OMETPHH.
3. O0GcynuTh coaepikaHue U CXeMY BBIMOJTHEHUs 3ananuid Tecta Nel «IIpeobOpazoBanms
IJIOCKOCTH.

OcHosHble mepMuHbl U NOHAMUSL:

-IapaJuIeNIbHBIN [IEPEHOC,
-[I0BOPOT,

-0CeBasi CUMMETpHUS,
-CKOJIb35111asl CHMMETPHUSL.

IIpakTu4yeckoe 3ansaTue 5,6.
Tema: IIpeoOpazoBaHusi IIOCKOCTH
IIpeoOpa3oBaHue 1M01061s MIOCKOCTU

Yuebnvie yenu:
1. Pemmth 3a1aunt Ha cocTaBieHHE (GOPMYII, ONPEeIICHIE BUA U TApaMETPOB 33 JaHHBIX
10100MH TIIIOCKOCTH.
2. PaccMOTpeTh NpUMEHEHHE CBOMCTB IPeoOpa3oBaHUs MOJO0MS IIJIOCKOCTH K PEIICHHUIO 3a1a4
AJIEMEHTapHON F€OMETPHUH.
OcHosHble mepMUHbL U NOHAMUSL:
-TOMOTETHS,
-rmogo6ue,
-popMyIIBI 110100HSI TITTIOCKOCTH.
IIpakTHyeckoe 3ansTHE 7.
Tema: IIpeodpa3zoBanus MI0CKOCTH
AddunHBIE TPe0OpPa30BaHUS IIIOCKOCTH

Yuebnvie yenu:

1. PemnTs 3a71aun HA cocTaBieHHuEe (GOpPMYI, ONpeeTeHIe BU/Ia U TapaMeTPOB 3aJaHHBIX
adhGuHHBIX TpeoOpa30BaHUI IIIOCKOCTH.

2. PaccmoTpeTh nmpuMeHeHHe CBOMCTB aPUHHBIX MpeoOpa3oBaHMil K PEIICHUIO 3a/1a4
AJIIEMEHTapHON F€OMETPHH.

OcHogHble mepMuHbl U NOHAMUSL:

- IEpEeHoC,

-KOCO€ C)KaTue,

-KOcasi CAMMETpHS,

-CJIBUT.

IIpakTuyeckoe 3ansTue 8,9.
Tema: J1eMeHTHI MHOTOMEPHOI reoMeTpHH
AddurHOE N- MEPHOE IPOCTPAHCTBO A 1.

Yuebnvie yenu:

1. TIoBTOpUTH aKCHUOMBI M ONIPEEICHUS OCHOBHBIX MOHATHI ahPUHHOTO MpOoCTpaHCTBA A p .
2. Petnth 3amauu:

a) Ha ompejaeneHue aQpPUHHBIX KOOPIWHAT TOYKHU;

0)na cocrtaBieHue Gopmya mpeoOpa3oBaHUsI KOOPAUHAT,;

B) Ha COCTaBJICHUE ypaBHEHHH K- rutockocTv B aduHHOM MPOCTpaHCTBE A n.



T') Ha UCCIIEJIOBAHUE B3aMHOT'O PACIIONIOKECHHS TUIOCKOCTEH B MPOCTPAHCTBE A n;
OcHosHble mepMUuHblL U NOHAMUSL:

- a¢¢uHHBIA penep,

- auHHBIE KOOPIUHATHI,

-npeoOpa3oBaHe KOOPIUHAT ,

-k- mmockoctw.

IIpakTuyeckoe 3ansaTue 10,11,
Tema: J1eMeHTHI MHOTOMEPHOIi TeOMeTPHH
Addunasle npeobpa3soBadusa OpocTpaHcTBa A n.

Yuebnvie yenu:

1. Pemuts 3amaun:

0)Ha cocraBnenue Gopmyn adpPuHHBIX MpeoOpa30BaHMIA;

0)Ha HaxOXIeHHEe 00pa30B U MPo0OPa3oB Touek U K- miockocTel mpu 3aganubix adGUHHBIX
peoOpa3oBaHUsAX.

2. O0cymuTh Colep)KaHUE | BBIMIOJIHUTh KOHTPOJBHYIO padoTy Ned 110 MHOTOMEpPHOM
TCOMETPHH.

OcHosHble mepMUHbL U NOHAMUSL:

- adbpurHBIC TIPe0Opa3zoBaHUS,

-popmynsl adduHHBIX TpeoOpa3oBaHUM,

-00pa3,mpoodpask- mIoCKOCTH;

- abunHas rpynna.

IIpakTuyeckoe 3anaTue 12,13
Tema: DjieMeHTbHI MHOTOMEPHOI reoMeTpPUuH
EBximmnooBo n- MepHoe npoctpanctBo En.

Yuebnvie yenu:

1. TloBTOpUTh aKCHOMBI U OTPEENICHUSI OCHOBHBIX MOHATUN €BKIMIO0BA TPOCTPAHCTBAE.
2. PeuTh 3amaun:

a) Ha BBIYMCIICHHE PACCTOSHUN MEXIy TOUKAMU,

0) Ha BBIYUCIIEHUE yTIJIa MEXIY BEKTOpaMH,

') HAHAXOXICHHUE PACCTOSHUI OT TOYKH JI0 TNIOCKOCTH.

3. Pemuts 3anaumn:

a) HacocTaBiieHue GopMyn JIBHXKEHUH MpocTpaHCTBa En

0)HaHaxoXxAeHUS (HOPMYJT HEKOTOPHIX KOMIO3UIIUNA TIpeoOpa3oBaHUsl MO00uUs.
OcHogHbie mepMuHbl U NOHAMUSL:

-paccTosTHuE MEXAY TOUKaMHU,

-ypaBHeHUs K- IIOCKOCTH,

-IBIDKEHUS TIPOCTPAHCTBA,

-npeoOpa3oBaHue Moa00us,

-TPYMIIOBOX MOAXOJ K T€OMETPHH.

Pazoen 5. Ilpoekmuenaa ceomempus
Yueonvie yenu:
CdopmupoBaTh cHCTEeMAaTU3UPOBAHHBIC 3HAHUSI CTYJEHTOB IO METOJAaM PEIICHUs 3a71a4
MIPOEKTUBHOM T€OMETPHUU U €€ MPUIIOKEHHUM K IIKOJIbHOMY KYypCY F€OMETpHUH.

IIpakTuyeckoe 3ansatue 1,2.



Tema: IloHsiTHE NPOEKTHBHOI'O POCTPAHCTBA
IIpoektuBHOE pocTpaHcTBO. IIPOEKTHBHEBIE KOOPANHATEL

Yuebnvie yenu:

1. PemuTh 3a1a4u HA 10KA3aTEIBCTBO , UCIIOJB3YsI AKCHOMBI IPOEKTUBHOT'O MPOCTPAHCTBA.
2. Pemnth 3a/1a4u Ha TOCTPOCHUE TOUYEK HA MOJIENISIX TIPOSKTUBHOM MPSMOM 10 MX
MPOEKTUBHBIM KOOPJIHUHATAM .

3.Pemnts 3a1a4n Ha cocTaBieHHE (HOPMYI MPeoOpa3OBaHUS TPOSKTUBHBIX KOOPAUHAT.
OcHogHble mepMuHbl U NOHAMUSL:

-pacimpeHHast npsmas,

-paciupeHHasi mioCKOCTb,

-IIPOEKTUBHBIN penep,

-npeoOpa3zoBaHre KOOPIUHAT.

IIpakTHYeckoe 3aHsATHE 3.
Tema: [loHsiTHE MPOEKTUBHOIO MPOCTPAHCTBA
[IpsiMasi Ha TPOEKTUBHOMW TNIOCKOCTH.

Yuebnvie yenu:

1. Pemwts 3anauu:
a) Ha COCTaBJICHUE ypaBHEHUH MPSIMOW HAa MPOESKTUBHOM IIIOCKOCTH;
0) Ha HaXOXKJIEHUE TOYEK MEePECCUCHUs PSIMBIX.

OcHogrbie mepMuHbl U NOHAMUSL:

- IPOEKTUBHAS IJIOCKOCTb,
-IPOEKTUBHAS NpsAMas,

-IPOEKTUBHBIN penep,
-IapaMeTpUYeCKUe YpaBHEHUS MPSMOi,
- OJJHOPOAHOE YpaBHEHUE MPSIMOIL.

IIpakTuyeckoe 3anaTue 4,5.
Tema: OcHOBHBIE (paKThI IPOEKTUBHOI reOMeTPUHU

IIpunimno nBoricTBeHHOCTH. Teopema Jle3apra.

Yuebnvie yenu:

1. PaccmoTperh 3amaud Ha JI0KAa3aTEIhCTBO HAa OCHOBE IMPUHIMIIA JBOMCTBEHHOCTH Ha
IIPOEKTUBHOM IIIIOCKOCTH.

2. Pemuth 3a1aun Ha uccienoBanue kondurypamuu Jlesapra.

3. PaccmotpeTs mpumeHeHue TeopeMsl Jle3apra K penieHuto 3a1ad JIeMEHTapHON T€OMETPHH.
OcHosHble mepMUuHbl U NOHAMUSL:

-IIPUHIINI IBOWCTBEHHOCTH,

-TPEXBEPIINHHUK,

-IICHTP MEePCIEKTUBBI, OCh TIEPCTIEKTUBHI,

-koHpuryparnus Jlezapra,

-paciypeHHast MI0CKOCTb.

IIpakTuyeckoe 3anaTue 5*( gononuurensHoe, JUOCITTY.)
Tema: OcHOBHbBIE (paKThI IPOEKTHBHON reOMETPUH
Yuebnvie yenu:
1. BeinoaHUTE Bce 3a/1aHUs] CaMOCTOSITEIbHON  paboThl Neb.

IMpakTuyeckoe 3ansTHe 6,7.



Tema: OcHOBHBIE (pAaKThI NIPOEKTHUBHOI reoOMeTpHHU
IIpoexTUBHBIE TPEOOPA30BAHMUS INIOCKOCTH. I OMOJIOTHSL.

Yuebnvie yenu:

1. PemuTh 3a1a4n Ha MCIIOJIH30BAHUE aHATUTHYCCKOIO 3aIaHuUs IIPOEKTUBHBIX IPe0Opa30BaHUii.
2. PemnTh 3a1a4u HA MIOCTPOCHUE , KCIIOJIB3YS ONPE/ICICHHE U CBONCTBA TOMOJIOTHH.

OcHosHble mepMuHblL U NOHAMUSL:

-[IPOEKTUBHOE OTOOPAKEHHE;

- IPOCKTUBHOE MPEOOpa3OBaHKE

- TOMOJIOTHSL.

IIpakTuyeckoe 3ausTue 8.
Tema: OcHOBHbBIE (PAKTHI NIPOEKTUBHOM reOMeTPUM
C110)kHO€ OTHOIIICHHUE.
1. Pemnth 3aauu Ha MCMOIb30BAaHUE OMPEIEICHUS U CBOMCTB CI0KHOTO OTHOLICHUS:
a) YeThIPEX TOYEK;
0) YeThIpex NPSIMBIX.
OcHogrblie mepMuHbl U NOHAMUSL:
-CJI0’)KHOE OTHOIIIEHHE YEThIPEX TOUEK,
-CJI0’)KHOE OTHOIIICHHUE YETHIPEX MPSIMBIX.

IIpakTuyeckoe 3ansaTue 9,10
Tema: OcHOBHBIC (paKThI IPOEKTUBHOI reOMeTPUHU
I"'apMonmyeckre YeTBEpKH TOUEK U IPIMBIX. I10THBINA YeThIPEXBEPITMHHHIK.
Yuebnvie yenu:
1. PaccmoTpeTs mpHIIOKEHUsI TApPMOHUYECKUX CBOMCTB MOJTHOTO YE€THIPEXBEPUTUHHUKAK
pELICHUIO 3a/1a4 PJIEMEHTapHOW r€OMETPUH.
OcHoHbIe mepMUHbL U NOHAMUSL:
-CJIO’)KHO€ OTHOIIIEHHE YEThIPEX TOYEK,
-CJI0)KHO€ OTHOIIIEHHUE YEThIPEX MPSIMBIX,
-TapMOHMYECKHUE YETBEPKH,
- IOJTHBIM YETHIPEXBEPIINHHUK.

IMpakTuyeckoe 3ansaTue 11,12,
Tema: OcHOoBHBIC GAKTBI NPOCKTHBHOH IreOMEeTPUH
Kpussle 2-0ro mopsaxa Ha IPOEKTUBHOMN IIJIOCKOCTH.

Yuebnvie yenu:.
1. Pemutes 3agaum Ha .
a) onpejielieHne TUIa KpUBOil 2-0ro nopsiika.
0) 3a1aHue KPUBOM MATHIO TOUKAMH.
B) MCCIIEJIOBAHUE B3aUMHOTO PACIIOIOKEHUS KPUBOM 2-0ro Mopsi/iKa U MPsIMOH .
T') HAaXOK/JICHHUE TIOTFOCOB U MOJISIP OTHOCHTEIBHO 3aIaHHON KPUBOH -2-0T0 MOPSI/IKA.
OcHOGHbLE MEPMUHBL U NOHAUL:
-KaHOHMYECKOE ypaBHEHHE KPUBOM 2-0T0 MOPS/IKA,
-I10JIIOC U TIOJIsApa,
-TIOJIIPUTET,
-KacaTeJsbHasl.
IpakTuueckoe 3ausitue 12*( nononuurensuoe, JUOC I'TTY.)
Tema: OcHOBHBIE (paKThI IPOEKTHBHON reOMETPUH
Yuebnvie yenu:
1. BeIoHUTH Bee 3a7aHusl KOHTPOJIbHOM paboThl Neb.

Pazoen 6. dnemenmul ougpghepenyuanvroil zeomempuu



Yuebnvie yenu:

CdopmupoBaTh HaBBIKH HCTIOIB30BAHUS OMPECICHUI M CBOMCTB ()yHIaMEHTAIBHBIX TTOHITHI
muddepeHIaTFHON TEOMETPUH KPUBBIX B TPEXMEPHOM €BKJIMIOBOM IMPOCTPAHCTBE TPH
pEIIeHNU T€OMETPUYECKUX 3a]ad Ha BBIYMCICHUE U JI0KA3aTEIbCTBO.

IIpakTnyeckoe 3ausitue 1,2,

Tema: BexTop- QyHKIUSI 0JHOTO CKAJIAPHOI0 APryMeHTa
Yuebnvie yenu:
1. ChopmynupoBath onpeneseHrne U MPUBECTH IPUMEPBI BEKTOP - (YHKIIMUA OJTHOTO CKAISIPHOTO
apryMeHra.
2.M3y4uTh CBOICTBA BEKTOP - (PYHKIIMH OJHOTO CKAISIPHOTO apryMEHTA.
3. PemuTsb 3a/1aun Ha UCHOJIB30BAHUE CBOMCTB BEKTOP - (PYHKLUHU OJHOTO CKAJISIPHOTO
apryMeHTa.
OcHo6Hble mepMuHbl U NOHAMUA:
-Tpeiesl BEKTOp - GYHKIHUU OJJHOTO CKAJIIPHOTO apryMEHTa,
- HeNpepbIBHbIE BEKTOP - PYHKIMU OAHOTO CKAJSIPHOTO apryMeHTa,
-IIPOU3BO/IHAS BEKTOP - (PYHKIUU OJJHOTO CKAJIIPHOI'O apryMEHTa.

IIpakTuyeckoe 3ansaTue 3,4.
Tema: KpuBble B éBKJINI0BOM NMPOCTPAHCTBE
YpaBHEHUs KPUBBIX B €BKIUIOBOM MMPOCTPAHCTRE.

Yuebnvie yenu:

1. Pemutsb 3aa4u Ha COCTABJICHUE YPABHEHHMM KPUBBIX Ha IJIOCKOCTH U B MPOCTPAHCTBE.
OcHogHble mepMUutbl U NOHAMUSL:
- peryysipHas KpuBas ,
-TJIajKasi KpuBasi.

IIpakTHYeckoe 3aHATHE 5.
Tema: KpuBble B eBKJIHI0BOM NPOCTPAHCTBE
nuna nyru

Yuebnwvie yenu:

1. PemnTh 3a1aun Ha BBIYMCIIEHUE JIUTMHBI JyTU 3aJJaHHOW KPUBOM.
OcHosHble mepMuHbl U NOHAMUSL:
- perynsipHas KpuBas ,
-JIJIMHA OYyTH,
- HATypJIbHBIN MapameTp JIUHUU.

IMpakTuyeckoe 3ansaTue 6,7.
Tema: KpuBble B eBKJINJA0BOM IPOCTPAHCTBE
Yuebnvie yenu:
1. Pemmuth 3ajauu Ha COCTaBJICHHE YPAaBHEHUN MPSAMBIX U TUIOCKOCTEH, aCCOIIMUPOBAHHBIX
C PEryJsipHOM KPUBOM B €BKJIMIOBOM MPOCTPAHCTBE.
OcHosHble mepMuHbl U NOHAMUSL:
-KacareybHasi,
-HOpMaJbHasl MJIOCKOCTbD,
-COMPHUKACAOIIAACS TIIOCKOCTb,
-rJaBHas HOPMallb,
-OuHOpMaJb,
-CIPAMIISIONIAs IIOCKOCTb.

IIpakTuyeckoe 3ansTue 8,9.
Tema: KpuBble B eBKJIHI0BOM NPOCTPAHCTBE
Yuebnvie yenu:



1. Pemnth 3a1a4un Ha BBIYMCICHUE KPUBHU3HBI U KPYUEHUSI KPUBOM.
2. Pemuth 3amaun Ha moctpoeHue perepa OpeHe 3agaHHON KPUBOIA.
3. O0CynuTh cofiepKaHKe U CXeMY BBIMTOTHEHHS 3a1aHuil Tecta Ne2 « KpuBbie B €BKIHIOBOM
IIPOCTPAHCTBEY
OcHogrbie mepMuHbl U NOHAMUSL:
-KacaTelbHas,
-HOpMaJsbHas MIOCKOCTbD,
-COIPUKACAOIIASCS MIIIOCKOCTb,
-rJaBHas HOPMallb,
-OMHOpMaJTh,
-CIPAMIIAIONIAs TNIOCKOCTb,
-KpUBHU3HA U KPYUYEHHE,
-penep Dpene.
IpaxkTnyeckoe 3ansiTue 10.

Tema: KpuBble B eBKJINJI0BOM NPOCTPAHCTBE
Yuebnvie yenu:
1. BemomauTh Bce 3amanus Tecta Ne2 « KpuBbIe B €BKIHIOBOM IIPOCTPAHCTBEY

IIpakTuyeckoe 3anaTue 11,12
Tema:IloBepXHOCTH B €BKJIUI0BOM MPOCTPAHCTBE
ITonsarue ITOBEPXHOCTHU B €EBKIIMJOBOM IIPOCTPAHCTBEC

Yuebnvire yenu:
1. PemuTh 3a1auu HA COCTABJICHHE YPaBHEHUM MOBEPXHOCTEH
OcHosHble mepMuHbl U NOHAMUSL
- perymsipHasi TOBEPXHOCTb,
-apaMeTpUYECKUE YpaBHEHUE,
-sIBHOE M HESIBHOE 3aJIaHUE.
IIpakTuyeckoe 3ansaTue 13,14,
Tema:IloBepXHOCTH B €BKJIHI0BOM MPOCTPAHCTBE
KacarenbHas II0CKOCTh U HOPMAJIbIIOBEPXHOCTH

Yuebnvie yenu:
1. Pemuth 3a7auu Ha COCTaBJICHHWE YpaBHEHUI KacaTeNbHOU MJIOCKOCTH U HOPMAaU
MTOBEPXHOCTH
OcHogHbie mepmumbl U NOHAMUA:
- peryJsipHasi TOBEpXHOCTH,
-apamMeTpudeckue ypaBHeHHeE,
-SIBHOC M HESIBHOE 3aJIaHue,
-KacaTenbHas TIOCKOCTh MOBEPXHOCTH,
-HOpPMaJTb TIOBEPXHOCTH.

IMpakTuyeckoe 3ansaTue 15, 16
Tema:I[loBepXHOCTH B €BKJIHJA0OBOM MPOCTPAHCTBE
IlepBas kBajgparnugas (GopMa HOBEPXHOCTH U €€ IPUIIOKEHUS

Yueonvie yenu:
1.Pemmts 3a1auu Ha HAXOXK/I€HWE MEPBOU KBaJpaTHUHON (OPMBI TOBEPXHOCTH.

2.PemmTh 3a/1aun Ha BBIYHCIICHUE JUTMHBI YTU JHHUHA HAa TTIOBEPXHOCTH .
3.PemuTh 3a71aun Ha BBIYHCICHUE YTJIa MEXKIY JHUHHSIMH Ha. TOBEPXHOCTH.
4. PemmTh 3a7]a4M HA TIIOMIAU TIPOCTOTO KYCKa MOBEPXHOCTH.

5. BeimoaauTs 3agangusa tecta Neo3.



OcHoHbIe mepMUHbL U NOHAMUSL

-JIJTUHA IYTH ,

-YTroJl MEXAY JUHUSMH Ha IOBEPXHOCTH,
- IUTOIIAIb MMPOCTOTO KYCKa MMOBEPXHOCTH.

IIpakTuyeckoe 3ansaTue 17,18.
Tema:IloBepXHOCTH B €BKJIMJI0BOM MPOCTPAHCTBE
[lepBas kBagparuunas GopmMa DOBEPXHOCTH U €8 ONPUI0KEHUS

Yuebnvie yenu:

1.Pemuts 3a1auu Ha HAXOXK/IEHUE YPaBHEHUM JIMHUI HA IOBEPXHOCTH.
2. BBIOTHUTH KOHTPOIBHYIOpa0oTy No6.

OcHosHble mepMuHbl U NOHAMUAL

-OPTOrOHAJIbHBIE TPACKTOPHH,

- OPTOrOHAJIbHAS CETh,

-YroJl MEXAy JUHUSMH Ha IOBEPXHOCTH.

5. IlepevyeHb y4eOHO-MeETOAUYECKOTO o0ecrieyeHus ISl CAMOCTOSITEJIbHOW PadoThI
00y4YaIIUXCS 10 JUCHUILIMHE( MOYJIIO)

Mna opeanuzayuu camocmosmensHol pabomsi 00y4aouwuxcs UCNOIb3Yemcs Iumepamypa.

1. T'ycea H.M. C6opHUK 3a/1a4 110 reoMeTpuH B 2-X yacTsax. Yacts 1 : yuebHOe mocolue /
I'ycea H.U., denucosa H.C., Tecns O.}F0. — Mocksa :KuoPyc, 2021. — 527 c. —
ISBN 978-5-406-05196-2. — URL.: https://book.ru/book/938044 (maTta oOpaiieHus:
18.05.2022).

2. T'yceBa H.M. COopHuK 3a/1a4 110 TeOMETpUU B 2-X yacTsax. Yacts 2 : yueOHOe rmocodue /
I'ycea H.1., Aenucosa H.C., Tecisa O.}FO0. — Mocksa :KnoPyc, 2021. — 528 c. —
ISBN 978-5-406-05200-6. — URL.: https://book.ru/book/938045 (nmara oGparieHus:
18.05.2022).

3. Tlomos, B. JI. AnamuTtH4eckas reoMeTpusi : y4eOHHK U MPAKTUKYM JIJIsl By30B /

B. JI. TTonos, I'. B. Cyxonxkuii. — 2-e u3za., nepepad. u norn. — Mocksa : 3natenscTBo

FOpaiit, 2022. — 232 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-03003-7. —

Tekcr : anexTpornsiii / O0pa3zoBarenbHas maatdopma FOpaitt [caift]. —

URL: https://urait.ru/bcode/490156(nata oopamenwus: 18.05.2022).

CamocrosiTenbHast yueOHasi paboTa CTy/IEeHTa ONpelesieTcss MporpaMMon AUCHUIIINHBL,
IIEPEYHEM TEOPETUYECKUX BOIPOCOB AJIS TEKYLIErOo IMPOMEXKYTOUYHOTO M UTOTOBOTO KOHTPOJISA
3HaHMUN. DTOT BUJI yUEOHOM I€ATEIbHOCTU CTYACHTA IIPelyCMaTpUBaET:

— npopaboTKy TEOPETUUYECKOT0 MaTepuana (U3y4eHrue TeoOpun);

— pELIEHHE 331a4 U BBIIIOJIHEHUE JIOMAIIHUX 3a/laHui TI0 ONPEJEIIEHHBIM TEMaM;
— TNEpPUOAVYECKUH YCTHBIM MM MHCbMEHHBIM OTYET O BBINOJIHEHHBIX 3a/1aHUSAX;
— TOATOTOBKY K KOJUJIOKBUYMaM, KOHTPOJBbHBIM U CAMOCTOSITEIIbHBIM paboTaM;
— CaMOKOHTPOJIb ¥ POMEKYTOUHBIN KOHTPOJIb IIOJyYEHHBIX 3HAHUM .

CucreMaTHYHOCTh U JOOPOCOBECTHOCTh CTYAEHTa NpPH BBINOJIHEHUW  3aJaHuil ass
CaMOCTOSITENIbHOW pabOThl MOTYT CYLIECTBEHHO MOBIUSATh HAa YpPOBEHb 3HAHWM, yMEHHH U
HaBBIKOB, (OpPMHUpPYEMBIX B paMKaxX JaHHOW y4yeOHOM aucuuruinHbl. Ilpennonaraercs, 4ro
aKTUBHAsl CaMOCTOsITENIbHAs paboTa CTyAEeHTa IO JAHHOW JUCHMIUIMHE OyAeT crocoOCTBOBATH



https://book.ru/book/938044
https://book.ru/book/938045
https://urait.ru/bcode/490156

Pa3BUTHIO TIO3HABATEIPHONW CAMOCTOSITEIFHOCTH W TBOPYECKOW aKTMBHOCTH CTY/CHTA,
(OpMHPOBAHUIO JOCTATOYHO BEICOKOTO YPOBHS €r0 MaTEMaTHYECKON KYIbTYPHI.

Kpome Toro, 3peKkTHBHOCTP H YCHENIHOCTh  CAMOCTOSATEIBHOW pPa0OTHI CTyIEHTa MPHU
U3YyYCHUH JAHHOHN JUCIMILIMHBI HETTOCPEICTBEHHO CBSI3aHBI C IOCTECIIEHHBIM (POPMHPOBAHUEM
po(ecCHOHANLHBIX 3HAHUN M YMEHHU CTYyJEHTA - OyIyIIEro y4uTessi MaTeMaTHKU.

3adanus onsa opeanuzayuu camocmosmenbHol pabomsl 00y4aOUUXCsl

3auemmnoe 3a0anue Nol
Tema: Kpuevie emopozo nopsaoka

Bapmuanr 1

1. CocraButh ypaBHEHHE THUIEPOOIBI, 3HAs, YTO PACCTOSHHE MEXIy €€ BepIIMHAaMHU paBHO 24 u
dokycsl ectb Touku F1(-10;2), F2(16;2);

2. CoctaBuTh ypaBHeHHE Tapabosbl, eciau AaHbl €€ BepmuHa A(-2;-1) U ypaBHEHUE TUPEKTPHUCHI
X+2y-1=0.

3. CocTaBuTh ypaBHEHHE DJUIAIICA, €CIIM U3BECTHHI ero Touka M (2;-1), dokyc F(1;0) u ypaBHeHue
COOTBETCTBYIOIIEH qupekTpuchl 2x-y-10=0.

4. TlpuBecTH K KaHOHWYECKOMY BHJIy YPAaBHEHHUS KPHBBIX BTOPOTO TOPSAKA, 3amucaTtbh (POPMYIIBI

npeoOpa3oBaHusl KOOPIUHAT U H300pa3nTh TaHHBIC KPUBBIC HA YEPTEKe:

a) 9x%— 24xy + 16y + 30x — 40y — 25 = 0;
6) x> — 4y>— 4x — 8y — 4 = 0;

B) 9X% + 4xy + 6y* + 2x — 4y —4 = 0;

Bapuanrt2

1.

CocraBuTh ypaBHEHHE JUIUIICA, 3HASA, YTO €ro MaJiasi OCh paBHa 2 U GoKychl ecTb ToukH F1(-1;-1),
F2(1;1);
CocraBuTh ypaBHeHHE MTapaboiibl, eciu nanbl e€ ¢pokyc F(7;2) m nupextpuca x-5=0.

3. COCTaBHTb ypaBHEHHE THIIEPOOIIBI, €CIIH M3BECTHBI €ro dKcueHTpucHTeT £ =V/5, dpokyc F(2;-3) u

ypaBHEHHE COOTBETCTBYIOIIEH qupekTpuchl 3x -Y + 3=0.
IIpuBecTH K KaHOHMYECKOMY BHJly YPaBHEHHUS KPHUBBIX BTOPOIO MOpsJKA, 3amucaTbh (pOPMYIIbI
npeoOpa3oBaHusl KOOPIUHAT U U300pa3UTh IaHHBIE KPUBbIE HA YEPTEXe:

a) X>+6y2-6x+12y+13=0;
6) 29x%+144xy+71y?-40x+30y-50=0;
B) 9x2-6Xy+Yy? - 3y/10x- 9v/10 y- 90=0.

3auemnoe 3adanue Ne2
Tema: Ilnockocms u npamasn 6 npocmpancmee
Bapmuanrl.

1. Tans! Bepmmna X(1,1,1) napamnenenunena ABCDA’B’C’D’ u ypaBHeHust IUIOCKOCTEN, B
KOTOPBIX JIEXKAT TPU €T0 IPaHH :

01=(CC’D’) :x+y+2z— 1=0;
02=(BCC*):2x+y+3z +2=0;
03=(A’B’C’) :x—y—2z +3=0;



Harnummre ypaBHEHHE TUNIOCKOCTH, B KOTOpol JexuT rpanbABCD nannoro napamnenenunena

ABCDA’B’C’D’ , npu yclOBHH, 4TO B IPOCTPAHCTBE 3aJaH :

a) opronopmuposannsiii penep R={ 0, 1, J, Kk, }

0) apdunnsri penep R={ O, é1,62,€3}.

2. Jlansl BepmHbl Tpeyronbuuka A(1, -2,-4), B(3,1,-3), C(5,1,-7). CocraBbTe ypaBHCHHS

MPSAMOM, COJIEpHKAIICH:

a) menuany AM;

6) Beicory BH tpeyronsuuka ABC.

3. Haiimute paccrosiaue ot Touku M(-3,0,1) no npsmoii I {x ty-z+2=0
' T (x—y+2=0

Bapuanr2.

1. Jans Bepmmna X(1,1,1) mnapamnenenunena ABCDA’B’C’D’ u ypaBHeHusi IUIOCKOCTEH, B
KOTOPBIX JIEXKAT TPH €ro rPpaHH :

01=(CC’D’) :x+y+2z—1=0;
02=(BCC’):2x+y+3z +2=0;
03=(A’B’C’) :x—y—2z +3=0;

Hanummure ypaBHeHue I10CKOCTH, B KOTOpoil nexxut rpanbABB’A’ nanHoro napauienenunena
ABCDA’B’C’D’ , mpu ycloBHH, YTO B IPOCTPAHCTBE 33/1aH :

a) opronopmupoBanusiii penep R={ 0,7, ], k, }

0) adbdunnsiii penep R={ O, €1,62,€3 }.

2. lanbt Bepummnsl Tpeyronsauka A(-1, 1,2), B(1,1,0), C(2,6,-2). CocraBbTe ypaBHEHHSI
IIPSIMOM, COAEpIKALIEH:

a) meauany BM;

6) BeicoTyAH Tpeyronsauka ABC.

2x —2y+z+3=0

3. Haiinute paccrosaue ot Touku M(2,3,-1) 1o npsimoi I: {Bx 2y +224+17=0

3auemmnoe 3a0anue Ne3
Tema: Ilosepxnocmu emopozo nopaoxka
Bapmuanr 1

1. CocraBuTh ypaBHEHHUE KPYTOBOH MIJIMHAPUICCKONU MTOBEPXHOCTH, €CITH U3BECTHBI
ypaBHeHuUs e€ ocu X =t, y =1+2t, Z = -3-2t u koopauHaTHI 0HOM U3 Touek P(1,-2,1) atoit
MOBEPXHOCTH.

2. CocrtaBUTh ypaBHEHHUE KPYTOBOTO KOHYCA, €CIIM U3BECTHO, YTO €r0 BEpIINHA HAXOIUTCS
B Hayaje KOOpAUHAT, ock Oz sBisieTcs ochlo, Touka P(3,-4,7) mpuHAIIeKUT ITOM
MMOBEPXHOCTH.

3. CocraBuTh ypaBHEHHE KOHYCa C BEPITUHOW B HaYaJie KOOPAMHAT, HAPABIISIONIAs
KOTOPOTO 3aJIaHa YpaBHEHUsAMH X°- 2z +1=0, y - z+1=0.

4. WccnenoBaTh METOJIOM CEUCHHM CIIEAYIONIYIO ITOBEPXHOCTh 2-0TO MOPSJIKA:

X2 +2y?- 47° -8z - 8=0.

5. CocTaBuTh ypaBHEHHUS MPSIMOJMHEHHBIX 00pa3yIOMIUX OTHOMOJIOCTHOTO TUIIEpOOoIonIa

X?/4+y?/9- 72/16 = 1, mapamienbHBIX TIOCKOCTH 6X+4y+32-17=0.



Bapuanr 2

1. CocrtaBuTh YpaBHEHUE KPYTrOBOH IIHIMHIPHUYECKON TTIOBEPXHOCTH, €CIIH U3BECTHBI
ypaBHeHUs €€ ocH X = 5+ 2t, y =1-1, Z = 3+2t u koopauHaTH 01HOM U3 To4ek P(2,0,1)
9TOU MOBEPXHOCTH.

2. CocraBUTh ypaBHEHUE KPYTOBOTO KOHYCA, €CIIM U3BECTHO, YTO €r0 BEPIINHA HAXOIUTCS
B Hayajie KoopAuHaT, ock OY sABIsSETCA OChIO, a 00pa3ylollue HAaKJIIOHEHBI o yriioM 60°
K ocu Oy .

3. CocraBuTh ypaBHCHHE KOHYCa, BEPIIMHA KOTOPOTO HaxoauTcs: B Touke P(3;-1;-2) u
HANpaBJIAIONIas 3aaHa YPaBHEHUsIMH X2 +y2- 72 = 1, X-y+ z= 0.

4. HccrnenoBaTh METOJIOM CEUYCHUH CIIEAYIOIIYIO IIOBEPXHOCTh 2-0TO MOPsIKA:

2X2 +2y?- 47 +5=0.

5. Ompenenuthb OCTPBIA yroi, 00pa30BaHHBIN MPSIMOIUHEHHBIMU 00pa3yIOIIUMU

runep6odecKkoro napabononaa x2/4 - y?/9=z, npoxomsummu uepes ToukyA(-2;0;1).

3auemmnoe 3a0anue Ned
Tema : Teopema /lezapea

3aganue 1.Iloctpouts KOHpUTYparuio [le3apra B cirydae, Koraa

a) OJTHA U3 BEPIIUH OJHOTO U3 JI€3aPTOBBIXTPEXBEPIIMHHUKOB SIBIISIETCS HECOOCTBEHHOM
TOYKOM;

6) JABC U3 BCPHIMH OJHOT'O U3 AC3aPIrOBLIXTPCXBCPIIMHHUKOB SABJIAIOTCA HECOOCTBEHHBIMU
TOYKaMU.

Baganme 2.( 3adava na nocmpoenue)Ha €BKIMA0BOM IJIOCKOCTH JaHbI IBE Napalie/ibHbIC IPSIMBbIC |
UM u Touka P, uM He npuHamexarias. [loas3ysach 01HOM JIMHEUKOM, yepe3 TouKy PripoBenure
NPSAMYIO, MapaIeIbHYIO PSMbIM |11 M.

3ananmue 3.( 3a0aua na nocmpoenue)Ha deprexxe 3amanpl mpsiMas N 1 He Jexalue Ha Hel Touku M
u N. Ionp3ysich oAHON TMHEWKON, TOCTPONTE TOUKY mepeceueHus npsimoit N ¢ npsmoit (MN), He
npoBojs npsimyro (MN).

3aganued. ( sadaua na nocmpoenue)Ha depTeke OrpaHMUEHHBIX pa3MEpPOB 3aJaHbl JIBE Hapbl
OpsIMBIX: P,0, MepeceKaroniecss B HeAOCTynHOW Touke M, wu  a, b, mepecekarommecs B
HenoctynHoit Touke N. Iloctpoiite noctynHyro yacts npsimoii (MN).

3auemmnoe 3a0anue NeS

Tema : IIpoexmuenvie 0omoodpasxceHus u NPOEKMUGHbvle NPeOOPA306anus

3aganue 1.IlepcniekTuBHOE OTOOpaKE€HHE MPSAMOM Ha MPSIMYIO 33JJaHO JBYMS MTapaMu TOYEK:
A(1:0:2) - A’(0:1:2), B(2:0:-1) - B’(3:1:3).

Haiimute K- mpoobpas touku K’(3:2:5) mnpsamoit (A’B’).

3ananme 2. IlpoekTHBHOE OTOOpa)keHUE fopsimoit Ha TpsMyIO 3amaHO TpeMsl Mapamu
COOTBETCTBYIOIIUX TOYEK A-A’, B -B’, C — C’. llpenctaBbTe 3TO OTOOpakeHUE Kak
KOMITO3UIIUIO JIBYX NEPCHEKTHUBHBIX OTOOPaKEHUH U MOCTPOUTE:



a) obpa3 1r000it Toukn mpsmoii d;

0) mpooOpa3 0ol Touku npsimMoiid’.
3aganue 3. /lano nmpoekTuBHOE MpeoOpa3zoBaHue MJIOCKOCTH :
2y0=x0 + x

Ayt=x0 + X2

Aax2=xt +x2

Haiinure :

a) oopas roukn A(1:-1:1);

0) mpooOpa3 Touku B’ (2:-1:0);

B) 06pa3 mpsmoii b: X° - x1+ 2x2=0

r) mpoo6pas mpamoit m’: x° -2 x! +3 x2 = 0.

3ananue 4. Ha pacmmpennoii adpdunHON miockoctu romosorus f 3amana neHtpom S, ochio
S u mapoii coorBercTByromux Touek A u A’=f(A) . Tlocrpoiite 06pa3 MPOU3BOILHON TOYKH
MIutockocTH B KaXJIOM W3 BO3MOXKHBIX YaCTHBIX CIIy4asX TOMOJIOTMM Ha PaCIIUPEHHOU
TUIOCKOCTH.

3auemmnoe 3a0anue Neb

Tema :Cnoscroe omnowenue. I apmonuueckue uemeepku

3ananmel. J{ans! yetsipe Touku A,B,C,D npoexTuBHOI npsmMoii Takue, uTo :
(AB,CD) =-3. Haiinure (AC,DB), (AD,BC), (DA, CB).

3aganue 2. Ha mnpoektuBHOM miockoctu P2 manbl Tpu Touku A,B,C. Ilokaxwure, 4to 3TH
TOUYKH KOJUTMHEApHHI (T.€. IeXaT Ha OJTHOM MpsMoi) U HaliauTe Touky D Takyro, 4To

(CADB) =-1, eciu  A(1:-1:2), B(-2:0:1), C(-1: -1:3).

3apnanue 3.Ha npoekTHBHOM 11ockocTd P2 maHel Tpu mpsimblie a,b,C. TlokaxuTe, uTo 3TH
npsIMbIE IPUHAJICKAT OJJHOMY ITYUKY, U HAllIUTe ypaBHEHUE MPsiMOii d Takoi, 4To:
(ab,cd)= -1, ecm a(1:-2:-1), b(3:0:1), c(5:-1: 1).

3ananmue 4. Jlokaxure, 4TO TOYKA MEPECEUEHUs JMATOHAIEN Tpameuuu, TOYKa MepeceyeHus
IPOIOJDKEHUN €€ OOKOBBIX CTOPOH U CEpEeIUHBI €€ OCHOBaHMM JIeXkaT Ha OJHOM MPsIMOI.

3ananue 5. Ha adpdunHoil mmockoctu nanbl Tpu mpsmeie a,0,c omHoro myuka I1(O), mpuuem
npsiMasi CriepneHIuKyisipHa npsAMod a. Ilonb3ysach ONHOW JMHEHKOM ,  YABOUTE Yroil,
00pa3oBaHHBII MPSIMBIMU & U D.



3ananue 6. Ha adduaHON MIOCKOCTH NaHbBI JBE MapajuielbHbe TpsiMbie. [lonb3ysick omHOU
JTUHEHKOU , TOCTPOUTH MPSAMYIO, TPOXOSAIIYIO Yepe3 JAHHYIO TOUKY M MapalieIbHYI0 JaHHBIM
HPSMBIM.

3aganme 7.Ha ad¢uHHOI MIOCKOCTH AaHBI JBE MapajuleibHbIe MpsiMble U oTpe3ok AB Ha
OHOM U3 HUX. [10sIBb3ysCh OTHOM JIMHEWKOH,

a) pa3leNIUTe 3TOT OTPE30K HA TPU PaBHBIC YACTH;
0) mocTpoliTe OTPE30K , paBHBIA OJHOM MATOM YacTh oTpe3ka AB .

3aganme 8.Ha adduHHOI MIOCKOCTH AaHBI JBE MapajuleibHbIe MpsiMble U oTpe3ok AB Ha
onHoi u3 Hux. [loap3ysich 0HOM NTMHENWKOU, yaBoWTe oTpe3ok AB.

6. @oHI OUEHOYHBIX CPeACTB JUIS NPOBEeJIEHUN TeKYyIIero KOHTPOJIs,
NMPOMEKYTOYHOM aTTecTAlUM 00YYAIIUXCH 110 JUCHHILIMHE (MOAYJII0)

@OH OLEHOYHBIX CPEACTB I NPOBEICHUsS TEKYLIETO KOHTPOJI, IPOMEKYTOYHOU
aTTeCTaluy IIPUBEACH B IIPUIOKCHUU.

7. IlepeyeHb OCHOBHOII M [ONMOJHHUTEJbHON Yy4uyeOHOH JUTEPATypbl, HEOOXOAUMOH IS
OCBOCHHUS TMCUMILINHBI ( MOAYJIs1)

7.1. OcHoBHasi JuTepaTypa:

1.Artanacsn, C. JI. 'eomerpus 1 : yauebnoe nmocodue / C. JI. Atanacsu, B. I'. [TokpoBckwii ; moj
penakmueii C. JI. AtanacsiHa ; xynoxkauk H. A. HoBak. — 3-e u3n. — Mocksa : Jlaboparopus
sHanui, 2021. — 334 c. — ISBN 978-5-93208-507-3. — TekcT : anekTpoHHbIi // JlaHb :
AIIeKTPOHHO-OnboTeunas cucrema. — URL: https://e.lanbook.com/book/172246 (nara
obpamenus: 17.05.2022).

2.AtanacsH, C. JI. 'eomerpus 2 : yue6HOe mocodue / C. JI. Atanacsn, B. I'. [lokpoBckuid, A. B.
VYmaxkos ; moxa penaknuert C. JI. Atanacsaa. — 2-¢ u31. — Mocksa : JJabopaTopust 3HaHUH,
2020. — 547 ¢c. — ISBN 978-5-00101-678-6. — Tekcrt : 31neKTpoHHBIH // JIaHb : 37I€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/151542 (nara obparieHus:
17.05.2022).

7.2. lononHUTEBHASI JUATEpPaTypa:

1. Kunerenuk, J[. B. COopHuK 3a1a4 1o aHaTUTHYECKON TeOMeTpuH : yueOHoe mocodue ams
By30B / JI. B. Knerenux ; [lox penakmueit H. B. Epumosa. — 17-e u3g., ctep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 224 ¢. — ISBN 978-5-8114-1051-4. — Tekcr :
ANEKTPOHHBIHN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/187823 (narta obpamenus: 17.05.2022).

2. JleBoBa, JI. B. [IpoexTrBHas reomerpus : yuebHoe mocooue / JI. B. JIbBoBa. — 2-€ u3.,
non. — bapnayn :Aatl'TIY, 2017. — 182 ¢. — ISBN 978-5-88210-858-7. — Tekcr :
ANEKTPOHHBIHN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/112177 (nata obpamenus: 17.05.2022).

3. TlaBnos, E. A. luddepennmnansuas reoMeTpusi B yIpaXHEHUAX U 3a7a4ax : yaeOHOe
nocob6wue st By30B / E. A. Ilanos, O. U. Pynaunikuii. — Cankt-IlerepOypr : Jlans,
2021. — 76 ¢. — ISBN 978-5-8114-7566-7. — TexkcT : anekTpoHHsbIi // Jlans :
AIIEKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/179029 (nata
oOpartenusi: 18.05.2022).

4. Pebposa, U. FO. 'eomerpudeckue mpeoOpa3zoBaHus: SIEMEHTHI IPOSKTUBHON reOMEeTpUI
: yaeOHo-meToanueckoe nmocodwue / . 1O. Pebposa, /1. D. PebpoB. — Tyma : TI'TIY,
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https://e.lanbook.com/book/187823
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2020. — 60 c. — ISBN 978-5-6045159-1-4. — TekcrT : a351eKTpoHHbI# // JIaHb :
9IIEKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/167139 (nara
obpamenusi: 17.05.2022).

5. Pesnmuenko, C. B. Ananutudeckas reoMeTpus B MpuMepax u 3aaadax B 2 4. Yactsp 1 .
y4eOHUK U IpakTUKyM aJist By30B / C. B. Pesunuenko. — 2-e u3., UCIp. 1 J0M. —
Mocksa : M3natensctBo FOpaiit, 2022. — 302 ¢. — (Bsicmiee obpa3oBanue). —

ISBN 978-5-534-02936-9. — Tekcr : anekTpoHHbIN // OOpazoBarenbHas miaTgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/491081 (nara odpamenus: 18.05.2022).

6. VYrtkun, A. A. 'eomerpust: Tononorus. ['mankue muann u nopepxHoctu. OCHOBaHUS
reomeTpuu : yuebHoe nocoodue / A. A. Ytkun, T. U. Y1kuna. — 2-e uzn. — Mocksa :
®JIMHTA, 2017. — 127 ¢. — ISBN 978-5-9765-3436-0. — Tekcr : anekTpoHHbI# //
Jlann : snextponHo-0ubmmoTeunas cucrema. — URL: https://e.lanbook.com/book/97113
(mara obpamenusi: 17.05.2022).

8. IlepeyeHb COBpPeMEHHBIX MNpo(deccHOHANBHBIX 0a3 JAaHHBIX, HHGOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

Bce oOyuaronuxcst yHuBEpCUTETa 00ECIIEUeHBI JOCTYIIOM K COBPEMEHHBIM MPOo(heCcCHOHATBHBIM
0a3aM JaHHBIX U MH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, KOTOPbIE MOJIeKAaT OOHOBIICHUIO
npu  HEoOXOOUMOCTH,  UYTO  OTpakaeTcs B JIUCTaX  aKkTyalnu3aluu  pabodmx
nporpaMMCoBpeMeHHbIe TPO(ecCHOHAIBbHBIE 0a3bI TaHHbIX:

1. MunucTepcTBO 00pasoBanus 1 Hayku Poccuiickoit ®depeparuu http://mon.gov.ru

2.DenepanbHblii mopran «Poccuiickoe obpasoBanue» http://www.edu.ru

3. Enunoe okHO mocTyra kK 00pa3oBaTe/ibHbIM pecypcam http://window.edu.ru

4. denepanbHbIA HEHTP HHPOPMAITMOHHO- 00pa30oBaTEIbHBIX pecypcoB http://fcior.edu.ru

5. MunuctepcTBo 00pazoBanus MockoBckoi obnactu http://mo.mosreg.ru

6. arepHeTr-3k3amMeH B cdepe npodeccruonanbuoro oopasosanus (GII10) http://www.fepo.ru

7. Katanor 37eKTpOHHBIX 00pa3oBaTeIbHbIX pecypcoB PeepaabHOro HeHTpa HHPOPMALMOHHO-

obpasoBarenbHbIX pecypcos (PLIMOP)http://eor.edu.ru

8.ITopran demepanbHOr0 HHCTUTYTA MEAArorHYecKux u3Mepenuii http://www.fipi.ru

9. O6pazoBarenbHbIe pecypchl cetn MaTepHeT http://edu-top.ru/katalog/

10. O6pazoBarenbHble pecypcesl MHTepHETa "Beem, kTo yunresa" http://www.alleng.ru

11. DnexTpoHHas HHPOPMALIMOHHO-00pa3oBaTenbHas cpefa Y HuBepeureTahttp://dis.ggtu.ru/

12. «YHuBepcuterckas 6ubnuoreka online» http://biblioclub.ru/

13. DnexTpoHHO-0nOIMOTEYHAast cucTeMa «Jlanby http://e.lanbook.com/

14. DnexTponHo-6nbOIMOTEYHAst cucTema «HOpaiT» www.biblio-online.ru

15. Dnextponnas 6ubnuoreka quccepraruiihttp:/diss.rsl.ru/
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16. DnekTpoHHBIE 00pa3oBaTelbHBIC pecypchl ( MIATGOPMBI), UCTIOIB3YEMBIE TIPH PeaTU3aIUN
00pa3oBaTeNbHON  MPOTPAMMEI C TpUMEHEHUEM JTUCTAHIIMOHHBIX  00pa30BaTEIbHBIX
TEXHOJIOTHM.

NudopmaninoHHbie CIPABOYHbIE CUCTEMBbI:

1. na(DOPMAIMOHHO-TIONCKOBBIE CHUCTEMBIWWW.google.ru/, www.yandex.ru/

2. IlpuknanHas mateMaTtnka: CripaBOYHUK MateMaTuueckux gopmyit. [Ipumeps! 1 3amauu ¢
pewmieHusMHA:  http://www.pm298.ru

9. OnucaHue MaTepHAJILHO-TEXHUYECKOH 0a3bl, HEOOXOTMMO¥ Il OCYyIIeCTBIEHUSs
o0pa3oBaTe/IbHOIO MpoLecca Mo AMCHUIIJIMHE

st ocymiecTBiIeHHsT 00pa30BaTENBHOTO TpoIllecca IO JUCIUIUIMHE WMEETCS B HAJIUYUU
cleyrolas MaTepuaabHO-TeXHHUecKas Oa3a:

Ayauropun IIporpamMHoe oGecnieyeHue

- ydeOHasi ayTuTOpHS AJIsl IPOBEACHHUS Ornepanronnas cucrema
[MakeT O(pUCHBIX TPUITOKSHHHA

€OHBIX 3aHsATHH MO JUCLIUIUIMHE .
ya At ’ Bpayzep Firefox, Annexc

OCHAII[EHHAsI KOMITBIOTEPOM C BbIXOJIOM B
MHTEPHET, MYJIbTUMEINA IIPOEKTOPOM;

- INIOMEIIECHUE )1 CAMOCTOSTEIILHON
paboThI 00y4JaOIUXCsl, OCHAIIIEHHOE
KOMITBIOTEPHOU TEXHUKOH C
BO3MO>KHOCTBIO ITOJIKJIFOUEHUS K CETH
WuTepHeT u obecrieyeHneM J0CTyma B
AJIEKTPOHHYIO HH(OPMALIMOHHO-
oOpasoBatenbHyto cpeny [TTY;

- CleUUaJIN3upOBaHHAs ayIUTOpUs JJIs
IPOBEJEHUS JIaDOpaTOPHBIX paboOT MO
JUCLIUIINHE,

OCHaIlleHHasi HA0OpPOM PeaKkTUBOB U
1abopaTopHOro 00OpyI0BaHUs;

10. Oﬁyqe}me HHBAJIUAOB U JJUII ¢ OrPAHUYCHHBIMHA BO3MOKHOCTAMMU 3/10POBbLS

[Tpu HeoOxomumocTu pabodas HporpamMma JUCLUIUIMHBI MOMET OBITh aJalTUpOBaHA JUIS
obecrieueHrust 00pa30BATENIBHOTO MpoIlecCa HHBAIMAOB W JIMIl C  OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 3710pOBbsi. [lyiss 3TOoro TpeOyercs 3asBICHHWE CTyIeHTa (€ro 3aKOHHOTO
MPEJICTABUTENIS) U 3aKITIOYCHHE TICUX0JI0r0-MeruKo-neaarornueckoit komuccuu (ITMIIK).

£/
ABTOD (COCTaBUTEND): / _K.(.-M.H., goueHT [lanunnmuaB.A .

[Iporpamma omoOpeHa Ha 3acemanun Kadeapbl MareMmatwkd ©dkoHomuku 20.05.2022r,
poTOKOINeS.

3aB. kadempoit Kamenckux H.A.
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1.1. MuaukaTopbl JOCTHKEHUS] KOMIIETeHIM I

Kon n
HaVMEHOBAaHHE
YHUBEPCAIbHOU
KOMIIETEHIIUU

KOII U HAMMCHOBAHUC MHAUKATOPA JOCTUKCHHUA yHHBGpC&JIBHOfI
KOMIIETCHIIHN

YK-1.Criocoben

YK-1.1.  JleMoHCTpHpYyeT 3HaHHE OCOOCHHOCTEH  CHUCTEMHOrO U

OCYILECTBIATh KPUTHYECKOT'O MBIIIJICHUS, apTYMEHTHPOBAHHO (OPMUPYET COOCTBEHHOE
TTOWCK, CYXJICHHE U OIICHKY HH(pOpMAIUH, MPUHIMAET 000CHOBAHHOE PEIICHHE.
KPUTHYECKUI
amamms u cumtes | YK-1.2. llpumenser sorudeckne GopMbl ¥ NPOUEAYPBI , CHOCOOEH K
HH(OPMAITHH, pediiekcu MO TMOBOJLY COOCTBEHHOH M UYKOH  MBICIUTEIBHOM
JESITeTbHOCTH.
MPUMEHSITD
CUCTEMHBIN IOJXO
MXON | YK-1.3. AHanusupyer HCTOYHHKH MHMOPMALIMH C LE/IBI0 BBISBICHAS HX
AT PCHICHIA | y1hoTHBOpEeumii M OKMCKA JJOCTOBEPHBIX CYXKICHHII.
MIOCTaBJICHHBIX
3a1a4
Kon u | Kom u HauMeHOBaHME WHAMKATOpa IOCTHKEHUS TNpodheccHOHaTbHON
HauMCHOBaHUC KOMIICTCHIIMHU
npodeCcCHOHAIbHON
KOMIIETCHIIUU
IIK-1.Cniocoben IIK-1.1. 3Haer CcTpPyKTypy, COCTaB M JUAAKTHUUECKUE  EIUHUIBI
0CBauBarTh W | IpeIMeTHOM 061acTH (MIpernogaBaeMoro mpeaMeTa).
UCIOJIb30BaTh
TEOpETHYECKHE IK-1.2. YMeer OCyIIECTBIATh OTOOP CONIEpXKaHUs Il €r0 peav3alii B
AHAHUS 4 | Pa3UHBIX Gopmax 00yueHwst B cootserctBuM ¢ TpeboBarmsmu OI'OC OO.
NpaKTUYEeCKHe
IIK-1.3. [/leMoHCTpUpyeT yMeHHe pa3pabaThiBaTh pa3ndHble (HOPMBI
YMEHUS U HaBBIKH %
. | y9eOHBIX 3aHSATHI , TPUMEHSITh METOIBI, TPUEMBl W TEXHOJOTHHU
B MIPEIMETHOI
pel 00y4eHHus , B TOM 4Kciie MH(POPMAlMOHHBIE.
o0mnactu npu
peleHnu
npodeccnoHaIbHBIX
3a1a4

1.2. Onucanue nmokasarejeii u KPUTEPUECB OCHUBAHUSA KOMIIeTEHI[ M Ha PA3JIHYHBIX
Tanax ux (l)OpMI/IpOBaHI/Iﬂ, ONnucCaHHue IKaJd OHCHUBAaHUA

OneHka ypOBHS OCBOCHHMS KOMIIETCHIMH Ha pa3HBIX JTamax WX (HOpMUPOBAHUS
IPOBOJUTCS HA OCHOBE AU (PepeHInPOBAHHOTO KOHTPOJISI KXKAOT0 MOKa3aTelisi KOMIIETEHIINN B
paMKax OLIEHOYHBIX CPEACTB , NpuBeaAcHHBIX B POC.

OHeHKa COTIHUYHO» ,«XO0POoHIO», «3aYTCHO» COOTBCTCTBYCT NMOBBIIICHHOMY YPOBHIO OCBOCHUSA

KOMIICTCHIIN N

corjiaCHO

KpUTCpUAM OLCHHBAaHWUA , MNPHUBCIACHHBIX B Ta6m/1ue

COOTBCTCTBYHOIIEMY OLICHOYHOMY CPCACTBY.




OHCHKa KYAOBJIICTBOPUTCIIBHO», <«3a4YTCHO» COOTBCTCTByeTﬁaSOBOMy YPOBHIO OCBOCHMUA
KOMIICTCHIIMK  COTJIACHO  KpUTCPpUSAM  OUCHHBAHUA , MNPHUBCIACHHBIX B Ta6n1/1ue K
COOTBETCTBYHOIIEMY OLICHOYHOMY CPCACTBY.

OLIGHKa «HCYAOBJIICTBOPUTCIILHO)» , «HC 3a4YTCHO» COOTBCTCTBYCT IMOKA3ATCIIHIO «KKOMIETCHIUHA
HE OCBOCHA).

Kpatkas
Ne P [IpencraBnenue
HaumenoBsanue XapaKTEePUCTHKA
n/ OLIEHOYHOTO Kputepuu onieHuBaHUS
OIICHOYHOTI'O CPE/ICTBa OLIEHOYHOTO
| cpencTsa B GoHJIe
cpencTBa
Oyernounvie cpedcmsa 0isi NPOBeOdeHUs: MeKYue20 KOHMpPOJis
1 Camocmosamenvnasn KonTposbHoe Komrmekr - OLIEHKA «5»
paodoma (0Ka3aTesb MEpPOTIPUSTHE, 3a1aHUI (oTIMYHO)
KOMIIETEHIUN 11eJIb KOTOPOT'O BBICTABJIIETCS
«YMeHue») COCTOMT B CTYIEHTY, €Cli
MMPOMEIKYTOUHOM IIPaBUIILHO
KOHTPOJIC 3HAHUH BBIIIOJIHEHBI BCE
10 TEME. 3aJaHuA |

- OLICHKA «4»
(xopor1o)
BBICTaBJISICTCS
CTYIEHTY, €Cli
MPECTaBICHO
peleHue Bcex 3a1ad,
BKJIFOUCHHBIX B
paboTy; mpH STOM: a)
IIpU BEPHOM XOJI€
paccyXIaeHun
pElIeHNE OTAEIbHBIX
3a/1a4 COJIEPIKUT
BBIUMCIIUTETbHBIC
OIIMOKH, MPUBEIIIINE
K HEBEPHOMY OTBETY;
0) mpaBHJIbHOE
peuieHnue OJHOM-IBYX
3a/1a4 He JOBEJEHO JI0
KOHII;

- OIICHKA «3»
(YmoByIeTBOPUTEIHHO)
BBICTABJISICTCS
CTYJIEHTY, €ClId
MPaBIWJIBHO BBIMIOJTHEHO
npumepHo 30% Bcex
3aJaHuN.

- OIIEHKA «2»




(HEYAOBIETBOPUTEIBH
0) BBICTaBJISICTCS
CTYZCHTY, €CITH
peleHre He OTBEYAeT
HU OZJHOMY M3
TpeOOoBaHUIA ,
yKa3aHHBIX BBIIIE.

Tecm(miokasarein
KOMIIETEHI[HA
«Bnanenue»)

KoHntpoissHOE
MEpOIPUATHE,
LEJIb KOTOPOro
COCTOUT B
BBISIBIICHUH
HEOCBOCHHBIX U
IUIOXO OCBOEHHBIX
BOIIPOCOB
JMCIUTUIHHBI
MIOCJIE U3yUYEHUS
OIpeICIICHHOU
TEMBI.

Komruiekt
3aJaHuN

- OLICHKA «5»
(oTnHMuHO)
BBICTABIISICTCSA
CTYAEHTY, €CIIH JIaHbI
MPaBUJIbHBIE OTBETHI
Ha BCE 3aJIlaHUs TECTa,
anbo - 3a
HUCKJIIOYECHHEM OJHOTO-
JIBYX 3aJIaHUH;

- OLIEHKA «4»
(xopor1o)
BBICTABJISICTCS
CTYICHTY, €CIIU JaHbI
PABWIILHBIC OTBETHI
Ha 80-70% 3amaHuii
TeCcTa;

- OIIEHKAa «3»
(YIOBIETBOPUTEIHHO)
BBICTABJIIETCS
CTYIEHTY, €CII JaHbI
MPaBUIIbHBIE OTBETHI
Ha 40% 3ajgaHuii TecTa

- OLICHKA «2»
(HEYTOBIETBOPUTEIILH
0) BBICTaBIISICTCA
CTYIEHTY, €CIIU OTBET
HE COOTBETCTBYET HU
OJIHOMY U3
TpeGoBaHuUM ,
yYKa3aHHBIX BHIIIIC.




Konnokeuym(niokazare | KonrtponbHoe Bomnpocs! k - OLIEHKA «5»
JIb KOMITETEHILIUH MEpOTpUSTHE, 9K3aMeHy U (oTnMyHO)
«3HaHue») LEJIbI0 KOTOPOro | 3a4eTy BBICTaBJISICTCSA
SIBJISICTCSI CTYJIEHTY, €CJId JJaH
BBISIBJICHUE U TOJTHBIM OTBET Ha
KOPPEKTUPOBKA BOMpOC OuiieTa u
YPOBHSI OCBOCHHUSI MPaBUIIbHBIE OTBETHI
OT/IENbHBIX Ha JIOTIOJTHUTEIIbHBIC
BOITPOCOB BOMPOCHI;
JUCIUTINHBI,
- OlleHKa «4»
HanOosee
(xoporo)
BaXXHBIX JIJIS
BBICTABIISICTCS
YCIIEITHOTO
CTYIEHTY, €Clii AaH
OCBOCHMUS yA Uy’ A
KpaTKuil OTBET HA
MOCIEAYIOLINX
BOIpOC Ouiera u
pas3zenon
MpaBUIIbHBIE OTBETHI
JAHHOTO
Ha JOTOJTHUTEIbHBIC
yueOHOro Kypca .
BOIPOCHI WJIM TTOJTHBIN
JIpoBoaurcst B
OTBET Ha BOMPOC
BUJIE
Oowiera U OJMH — JBa
cobeceroBaHUs
HEIPaBUJILHBIX OTBETA
o Oueram.
Ha JOTOJTHUTEIbHBIC
BOMPOCHI;
- OLlEHKa «3»
(YIOBIETBOPUTEIHHO)
BBICTABIISICTCS
CTYIEHTY, €Clii AaH
KpaTKUH OTBET HA
BOIIpOC OujeTa u
HETIPaBUJIbHBIE OTBETHI
Ha OT/IeNIbHBIE
JOTIOJTHUTETHHBIC
BOIIPOCHI;
- OLICHKA «2»
(HEeYIOBIETBOPUTENBH
0) BBICTaBIISIETCA
CTYJIEHTY, €CJId OTBET
HE COOTBETCTBYET HU
OJIHOMY M3
TpeGoBaHuUM ,
YKa3aHHBIX BBIIIIE.
Konumponvnasn KontponbHoe Komiekr - OIIEHKA «5»
padoma (0Ka3aTenb MEpPOIIPHUATHE, 3a/IaHNM . (oTnHMuHO)
KOMIIETEHIINHT 1eJb KOTOPOTo BBICTaBIISIETCSA
«Branenue») COCTOHT B CTYACHTY, €CIIN
BBISIBIICHUN

IIpaBHUJILHO




YPOBHS 3HAHHUI,
YMEHUH U
HAaBBIKOB,
c(hOpMHUPOBAHHBI
X TIPU U3yYEHUU
ONPEAECICHHON
TEMBI JaHHOU
JUCHUTITUHBI

BBITIOJTHEHBI BCE
3a1aHus (00OCHOBAHHO
IIOJIy4Y€EH IPABWIbHBIN
OTBET), 100
JIOTTYIIICHBI
HE3HAYUTEIILHBIC
MOTPEIIHOCTH
(pewenue 3a1auu B
1IeJIOM BEPHOE, TOJIBKO
Ha MOCJeIHEM JTare
JIOTTYIIIEHbI
BBIUMCIIUTEIbHBIC
OIIMOKN);

- OLICHKA «4»
(xopor1o)
BBICTABIISICTCS
CTYICHTY, €CII
IIPEJICTABICHO
pelIeHne Bcex 3a1ad,
BKJIFOUCHHBIX B
paboTy; pHu 3TOM: a)
IIPH BEPHOM XOJIe
paccyXIeHui
peleHne OTAeIbHbBIX
3a/1a4 COAEPIKUT
BBIUMCIIUTENbHBIC
OLLIMOKH, MPUBEIIIINE
K HEBEPHOMY OTBETY;
0) mpaBUIIbHOE
pelIeHne OIHOM -
JIBYX 3a7a4 He
JIOBEACHO JI0 KOHIIA (
MPEJICTaBICHO
npumepHo 80%
pellleHus 3a1aun);

- OLIEHKA «3»
(YIOBIETBOPUTEIILHO)
BBICTABIISIETCS
CTYIEHTY, €Clin
MIPaBIIIBHO BBIMIOJTHEHO
npumepHo 30% Bcex
3aaHuN .

- OLIEHKA «2»
(HEYTOBIETBOPUTEILH
0) BBICTaBIISICTCSA
CTYJICHTY, €CJIA
pelieHue He OTBeYaeT




HU OJTHOMY U3
TpeGoBaHuUM ,
YKa3aHHBbIX BBIIIC.

Oyenounvie cpedcmaa 0isl NPOBeOeHUs

NPOMENCYMOUHOU am

mecmayuu

3auem

(mokazarenb
KOMIIETCHIIN I
«3HaHuE», «Y MCHHEY )

KonTposbHoe
MEPOTPHSITHE,
KOTOpOE
MIPOBOAMTCS T10
OKOHYAHUU
U3YYEHUS
JTUCITUTIVHBI B
BUJIE
WHIAUBUAYaAIbHON
KOHTPOJIBHON
padoTHI,
coaepKalein
TEOPETUYECKHE
BOIIPOCHI U ( WJIN)
3aJ1a4H.

Bomnpocsl k
9K3aMeHy U
3auery,
OTJICNIbHbIE
3aaHusl U3
CaMOCTOSITENIbHBIX
U KOHTPOJIbHBIX
pabor.

OIICHKA «3aYTCHOY
BBICTABIISIETCS
CTYJEHTY, €CIIU:

a) MPaBWJIbHO
BBITTOJIHEHBI BCE
3aJJaHHUS;

0) IpaBUIIbHO
BeimoaHeHo 60 % Bcex
3aJIaHUA U

JaH HpaBHJ’ILHHﬁ
OTBCT HAa OAHUH - ABA
JOINIOJIHUTCIIBHBIX
BOIIpOCa,

B) IPaBUJILHO
BeItostaeHo 40 % Bcex
3aJaHud "

JaH HpaBI/IJ'ILHHﬁ
OTBCT Ha
JOINIOJIHUTCIIBHBIC
BOIIPOCHI;

- OIICHKA «HE 3a4TEHO»
BBICTABJISICTCA
CTYIEHTY, €CITU OTBET
HE COOTBETCTBYET HU
OJTHOMY U3
TpeOoBaHMil ,
YKa3aHHBbIX BBILIC.

DK3zamen

(mokazarenb
KOMITCTCHITHH
«3HaHUE»)

KonTponsHoe
MEpONpUSTHE,
KOTOpOE
MPOBOJIUTCS 110
OKOHYaHUU
U3yYEHUS
JUCLIUTUIMHBL B
BUJIE
cobece10BaHUS
1o

DK3aMEeHAIMOHHBI
€ OMJIeThI

- OLIEHKA «5»
(oTnHuHO)
BBICTABIISICTCS
CTYIEHTY, €Clii AaH
TIOJIHBIN OTBET HA
BOIPOCHI OmieTa u
MIPaBUJIbHBIE OTBETHI
Ha JIOMOJIHUTENbHBIE
BOIIPOCHI;




AK3aMEHALMOHHBI - OIICHKA «4»

M OujteTam. (xopor1o)
BBICTaBJISICTCSA
CTYJIEHTY, €CJId JJaH
KpaTKUH OTBET HA
BOIPOCHI OWieTa u
MPaBUIIbHBIE OTBETHI
Ha JIOTIOJTHUTEIIbHBIC
BOIIPOCHI UJIU TTOJHBIN
OTBET Ha BOMPOCHI
owiera i OIWH — JBa
HENPaBUJIbHBIX OTBETA
Ha JIONOJTHUTENIbHBIC
BOIIPOCHI;

- OLICHKA «3»
(YIOBIETBOPUTEIILHO)
BBICTaBJISICTCS
CTYIEHTY, €ClIU JAaH
KpaTKHUil OTBET HA
BOIPOCHI OmIieTa u
HEIPaBUIbHBIE OTBETHI
Ha OTJIETIbHBIC
JOTIOJTHUTEIHHBIC
BOIIPOCHI;

- OLIEHKA «2»
(HEYIOBIETBOPUTENBbH
0) BBICTaBJISICTCS
CTYJICHTY, €CJId OTBET
HE COOTBETCTBYET HU
OJIHOMY M3
TpeOOBaHMIA ,
YKa3aHHBIX BbILIE.

1.3. TunoBble KOHTPOJIbHbIE 3a/aHusi W/ WJIH WHbIe MaTEepHAJIbI /IS NPOBEIEHHUsI
TeKylero KOHTPOJisi, NMPOMeXKYTOYHOI aTTecTalM¥, HeOOXOAUMbIe [JIsl OLeHKH 3HAHWI,
YMEHHH, HABBHIKOB W / WJIH ONbITA JAeATEJbHOCTH , XAPAKTEPU3YIOIIMX ITAMbl
(popMHpOBaHHUSI KOMIIETCHIIHIT B NMpoLecce 0CBOCHHUS 00pa30BaTeIbHOI IPOrpaMMBbl.

38213Hl/lﬂ AJIA MPOBEACHUS TEKYHIEro KOHTPOJIsA

B ciyyae npumeHeHuss B 00pa3oBaTeIbHOM IPOLIECCE TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TeXHOJOTUH ncnonbyercs http://dis.ggtu.ru/course/viev.php&id=379



http://dis.ggtu.ru/course/viev.php&id=379

Komnnexm 3a0arnuti 015 KOHmMpobHOU pabomsi

Koumponvnasa paoomaiel

Tema: Clcajmpnoe, 6EKMOpHOE U cmeuiannoe npouseedenu}l 6EKMoOpoe

Bapuant 1

1.

Berurciure yron & mexay Bekropamu P = a+b u q = a-b , ecnu u3BeCTHO, YTO BEKTOPBI
au b obpasyror yron ¢ = g, npuueM |al =3, bl = 1.

Beruncnute nnmuny nquaronanu AC mapamnenorpamma ABCD, mocTpoeHHOro Ha BEKTOpax
AB =2m+ n u AD=m- 2n, eciu |m| = [2uln|l =2 u yroJl MEXJy BEKTOopaMu Mun
paBeH 45°.

Bekrop X, neprnenaukyaspubiii  Bektopam af2;3;—1}u b{1;-2;3}, obpasyer Tymoii yrou
¢ ocero Oy. 3Has, 4To |x| = 3+/3, HaiiauTe ero KOOPAMHATHL.

Brraucimte miomniaae napaiesnorpaMmma, JHaroHaid KOTOPOTo OMPEIeIIIOT BEKTOPHI P =
m+2nug=m-3n,ecad MU N — eIUHUIHBIC BEKTOPHI, YTOJ MEXKy KOTOPBEIMHU paBEeH
30°.

({Jononnumenvnoe 3aoanue). Jlanwi tpu Bektopa  af{l;2;-1}, b{2;-2;-1},c{1;1;1}
Haiinute xoopaumHaThl BekTOpa N, 3Has, 4To |N|=19, BeKTOp N KOMIUIaHAPEH BEKTOpaM
a u b, meprneHAUKYISIPEH BEKTOPY C M HANpaBJIEH TaK, YTO YIOPSJIOYCHHBIC TPOHKH
BEKTOpOB a,b, Cwu a,d,C UMECIOT MPOTHUBOIOJIOXKHYIO OPUCHTAIIHIO.

Bapuanr 2

1.

Berurcinre yrom & Mexay eIMHHYHBIMA BEKTOPaMH & U b, eclii U3BECTHO, YTO BEKTOPHI
p =a+2b u q =5 a- 4b o6pazyroT yron ¢ = = .

Berancnure nmuHy auaronanu BD nmapamrenorpamma ABCD, mocTpoeHHOTo Ha BEKTOpax
AB =2m+nu AD =m -2n, eciut |m| = v/ 2uln| =2 u YroJl MeXIYy BEKTOpaMu M U N
paBen 45°.

Bektop X, mepnenaukyispubiii  Bektopam af2;3;—1}u b{1;-2;3}, obpasyer octpsbrii
yron ¢ ockto Ox. 3nast, uro |x| = 31/3, HaiiuTe ero KOOPIMHATHL.

BrraucnuTe miomniaae mapamienorpaMmma, JHaroHaid KOTOPOTO OMPEeNIsIOT BEKTOPHI P =
m - 2n u g = 3m +n, ecnu MUN — €JUHAYHBIE BEKTOPBI, YTOJI MEXIy KOTOPBIMH PaBEeH
60°

(dononnumenvnoe  3adanue). Jlanet  Tpu  Bektopa  a{l;1;-1},  b{2;-
1;2},c{1;1;1}.Haligute =~ KOOpAMHATHI BeKTOpa N, 3Has, 4to |[N|=14, Bekrop N
KOMIUTAaHApEH BEKTOpaM a | D, mepreHIuKyIspeH BEKTOpy C M HampaBjieH TakK, 4TO
yIOPSIIOYEHHBIE TPOMKH BEKTOPOB &,b,Cna,d,C MMEr0T OANHAKOBYIO OPHEHTALIHIO.

Konmponvnasa paboma Ne2
Tema: Ilpamas na naockocmu

Bapmuanr 1

CocraBbTe ypaBHEHHs cpenHux ImHHA TpeyronbHuka ABC, cepemmna croponsr AC
KOTOporo Haxomutrcs B Touke M(-2;3), Bepmuna B umeer koopaunatsl (6;1), cropona
AB — napauiensHa Bektopy @{2;-3},ctopora BC — mpoxoauT yepe3 Hadaio KOOpIUHAT.
JlaHbl ypaBHEHHUsI JIBYX CTOpPOH mpsiMoyroipHHKa: 2X—3y + 16 =0, 3x+2y-7=0,a
Take koopauHatel BepinuHbl A(2;—3). CocTaBbTe ypaBHEHHS JIBYX JPYTUX €r0 CTOPOH



U IUaroHaJIeH.
3. CocraBbTe ypaBHEHHUS CTOPOH U auaroHaieil kBagpara ABCD, ecnm 3amaHbl 1BE €ro
cocennue Bepinnbl A(—4;1) u B(4;3).

Bapuanr 2
1. CocraBbTe ypaBHEHHUS CTOPOH TpeyroabHuKaABC, eciu 3amanbr: ero Beprmnna C(—2;—
6), cepeauna croponbl BC — Touka E(3; —4), Touka mepeceueHUs MEIMaH — TOYKA

4
M(4,—§).

2. 3Has ypaBHeHueX—Y + 2 =0 onHoit u3 muaronaneit pom6a ABCD, Bepumny A(—
4;5), Touky M(6;1) Ha cropone AB, cocTaBbTe ypaBHEHHS €0 CTOPOH M IHArOHAJIH.
3. CocraBbre ypaBHeHus: cropoH kBajapara ABCD, 3nas ero Bepunny A(6;-2)
u nentp P(1;-1).

Koumponvnasa paooma Ne3
Tema: Ilnockocmy u npaman 6 npocmpancmee
Bapuanr 1

1). OnpenienuTe ABYrpaHHbIE YIJIBI & H 5, 00pa30BaHHBIE IEPECEYEHUEM CIIEAYIOIINX
mwiockocTe x +2y+2z-3=0 u 16x+12y-152-1=0
2). CocTaBbTe ypaBHEHHE IJIOCKOCTH, POXOsiie yepe3 Touky P(2;3; —1) , mapamienbHoi

. -5 _y _ =ztis
npsaMou T -

= U TIEPIICHNKYIISIPHOM TUIOCKOCTH X + Y — 22+2 = 0.

5 —7
r &

3). CocTaBbTe KAHOHUYECKUE YPABHEHHUS IPSIMOM, KOTOPAsi IIPOXOIUT depe3 Touky M(2; —
1;1) napauienbHO NPSMOM, 3aJaHHOW ABYMs TTocKoCcTsAME X—3y—52+3=0wu 2x-4z-7=0

4). YCTaHOBHTE B3aMMHOE PACIIONIOKEHUE TIPSIMBIX My X = 2+ 4t, y= -1+ t, z=1-t;mp: Xx=—
4+21, y= 2-2t, z= —2-3t. Kakue 310 npsimMbie?

5). Haiigure paccrosinue ot Touku P(-2;1; —3) mo mpsimoit  X=—3+3t, y==-1+2t, z=-3-t.
Bapuanr 2

1). Onpenenute ABYrpaHHbIe YIIIbI & M 3, 00pa30BaHHBIE IEPECEUCHUEM CIIEAYIOIINX
IJIOCKOCTEN

X—V2y+z-1=0u x+/2y-z +3=0.

2) CocraBbTe YpaBHCHHEC INIOCKOCTH, HpOXO,Z[}IH_Ieﬁ qgepe3 TOUKY P(—l, —3; 4),HapaJIJIeJ'IBHOﬁ
x+3 y—12 =+4

o— = = % —V + —( =
IPSIMON — = S~ U IEPICHIUKYISPHOI ItockocTn 3x —y +42 -7 =0.

3). CocraBbTe KAHOHHYECKHUE YPABHEHUS MPSIMOIL, KOTOpasi MpoxXoauT yepe3 Touky M(1; —2;
2) mnapasuieNbHO MPSMOH, 3alaHHOM ABYMsI IIIOCKOCTAMU 3X—Yy+2=0u y-2z—-4=0

4). YcTaHOBHUTE B3aMMHOE PACIONOKEHUE MPAMBIX My X=2+3t, y= —1-2t, z=2t. my: X=—
1+3t, y= 2+2t, z=1 . Kakue 310 npsimbie?

5). Haiinute paccrostaue ot Touku M(2; —1; —1) mo mpsimori  X=—1+t, y==-3+2t, z=3-2t.



Konumponvnas paboma Nod

Tema: Inemenmovt MHO20MEPHOIL 2e0Mempuu

Bapmuanr 1

1. CocraButh napameTpuieckie ypaBHEHHUsI IJIOCKOCTU MPOCTPaHCTBA A7 , 3aJaHHOM
CHUCTEMOU ypaBHEHUI:
X1+ X3- X5 =0,

X2 + Xa- X6 =0,
X5+ X7 =0.
2. HccnenoBaTh B3aMMHOE PACIONOKEHUE IBYX IIIOCKOCTEH B IPOCTPAHCTBE As:
X1 =2+t — tr+2t3, X1=— 1 -1z,
X2 = _1+2t1+ th A3, X2=3-3t1+ 217 ,

X3 =3 — to+3t3 ,ux3 =3+t; — 2ty,
X4 =1+3t] -t3 ,Xa =1-3t1 + 217,
X5 =5+4 to. X5 =—2—4t1+ 2t.
3. B addurHOM npocTtpancTBe As3anano agduHHOE IpeoOdpa3zoBaHue:
Y1 = X1 +2Xo— X3+X4-5,
Y2 = —X2+3 X3—Xa,
Y3 =4 X3+X4+1,
Y4 = X1 —2X4+3,

Haiitu: a) MHOYKECTBO HETIOIBHYKHBIX TOYEK 3TOTO MPE0Opa30BaHuUs;

0)o0pa3 mpsmoit

X1 =—3+ty,

X2 = 1+2t1

X3 =4 +1,

X4 =6+3t1
Bapmuanr 2

1. CocraBuTh napaMeTpuUeCcKre YPaBHEHUS MIIOCKOCTH MPOCTPAHCTBA A7 , 3aJaHHOM
CUCTEMOH ypaBHEHU :

2X1+ 6X2=1,
X3- X4+ X5 =0,
X6~ X7 =3.
2. HccrnenoBarh B3auMHOE PAcIONOXKEHHE IBYX TUIOCKOCTEH B MPOCTPAHCTBE As:
X1==2+t1 — 3ty X1=-1-2t,
X2 =—5+2t1—t2 , X2 =—-3-3t1,
X3=3 +3 t1+ 12, nx3 =6 +3t2,
X4 =1+t —4t7, X4=2—t2
X5 =2+5 t1 —3t2. X5 =7+t1 + to.
3. B addurnOM npoctpancTBe A43amano adphuHHOE TPpeoOdpa3oOBaHHUE :
y1= X1 Xa+1,
Y2 = Xo+ Xg+Xa—3,
Y3 = X3—X4+2,

Ya= X3 +Xa—1.

HaiiTi: a) MHOK€CTBO HEMOABMKHBIX TOUEK ITOTO MPeoOpPa30BaHMUS;

0) obpa3 mpsiMoit



X1 =—3+4t1,
X2 = 211,
X3 =—2 +211,

Konmponvnaa padoma Ne5
Tema: Ocnoenuvle hakmol npoeKMuUEHOU 2eomempuu
Bapuanrl

1. JTano mpoeKkTuBHOE NpeoOpa3oBaHUe MIOCKOCTH :
A= x0 +x

dyt=x0 - X2
ax2=2xt +x2
Haiinure :

a) obopa3 Touku A(2:-1:0),
0) npoobpa3 Touku D’(5:-1:1),
B) 06pa3 mpsimoii a: X%+ 2x' -x%=0;
r) mpoo6pas mpsivmoit 1”: X0+ 2xt -x% =0;
2. HaiiiuTe HeNnoABM)KHBIE TOUKH CJIEYIOLIEr0 MPOEKTUBHOIO MPeoOpa3oBaHus:
Ay?=2x0 - xt +2x2
Ayt=5x0 -3x! +3x?
Aax2=-xto-2x%
3. Ha mpoexTusHoi# mnockoctu P2 nansl Tpu Touku A,B,C. [Tokaxwure, 4T0 3TH TOUKH
KOJUIMHEAapHBI (T.€. JIeKAT HAa OJHOM IpsiMOM) U HaliauTe Touky D Takyro, uyto
(AB,CD) =-1, eciu = A(1:-1:2), B(-2:0:1), C(-1: -1:3).
4. Ha pacmmpenHoit apduHHON TI0cKOCTH 1aHbl TpH pa3zinuHble Touku A,B, CoxHoil npsmoit
| . [Tone3ysick oHOI MUHElKOM , TocTpoiiTe Touky D , ynosierBopsitomyto ycnosuto (AD,BC)
=-1.

Bapunant2

1. TaHo mpoeKTHBHOE IPEOOpa30BaHKE TIOCKOCTH :
2y°=x0 +x

=X - X2
Ax2=2xt +x2

HaignTe :

a) oopa3 rouku B(1:1:-2);

6) npoo6pa3 Touku E’ (0:1:-1);
B) 06pa3s npsamoii b: 2x* + x?=0;

r) mpoobpas mpamoit m’: Xt +x%=0.



2. Haiinute HENMOIBMKHBIC TOYKHU CIETYIOIIUX MPOSKTUBHBIX TPEOOpa30BaHUM:

Ay?=3x +x

Aayt=x? +3xt

AX2= 4x2

3.Ha mpoekrtuBHOi#i uiockoctu P2 nanbl Tpu mpsmsie a,b,c. Tlokaxwure, 4to 3TH

IpsSIMbIE TPHHAIICKAT OJHOMY IyUKY, U HAWIUTE ypaBHEHHUE MPsAMOi d Takoi, 4To:
(@b,cd)=2, ecam a(1:-2:1), b(0:-1:1), c(1:0: —1).

4. Ha pacmmpenHoi ad(huHHON MITOCKOCTH JaHbl TpH pa3nuynble Touku A,B, Connoii

npsimoii | . TTonb3ysich 0HO# THMHEHKO# , HocTpoiTe TOUKy D , yIOBICTBOPSIOIILYIO YCIOBHIO
(AC,BD) = -1.

Konmponsnas paboma Ne6
Tema: dnemenmul oughghepenyuanvrnoit zeomempuu

Bapuanrl
1. CocTaBbTe ypaBHEHHMS KacaTelbHOH M COMPUKACAIOMIEICS MIOCKOCTH JIMHUM X = COS°t , Y

= sin®t, z=cos 2t B Touke M(t = /4).

2. Haiimure MHY OQyTd JIMHUK X = €,y = e~ ", 7 =t/ 2 Mmexay aByms eé Toukamu M1(t=0)
u Ma(t=m).
3. YcraHOBUTE B3aUMHOE PaCIIOIOKEHUE KacaTeIbHOM MIIOCKOCTH MIOBEPXHOCTH

r=ucosvi+usinvj+bvk, (b>0,b—const)Brouke P (u=1,v= %) ¥ IIPSMOi

X=0,57 -4,
y=05b, 1eR,
z=1b

4. HaiizuTe KOCHHYC yria @ MeXIy KOOPJAMHATHBIMHU JIMHUAMH MOBEPXHOCTH I =I(U,V) B

touke P (U= 1,v = 1),eciu U3BECTHO, YTO MepBasi KBaApaTuiHas Gopma 3Toil MOBEPXHOCTH
umeer Bux | = (1 + 2u?)?du? + 2(1 + uv)?dudv + (1 + 2v?)? dv?.

Bapmuanr 2
1. CocraBbTe ypaBHEHHS KacaTeJIbHON U CIPIMILIONICH  IJIOCKOCTH JIMHHUU X= a(t-sin t)

, y=a(1l-cost), z:4asin£ B Touke M(t=m/2).

2. Haiinure nuHy ayru ueun X= e‘cost, y=e® sint, z=e® Mex 1y IByMs €8 TOYKaMH
M1(t=0) u Mo(t= m).

3. VYcraHoBHUTE B3aUMHOE PacCIiojIoKEHNE KacaTeJIbHOMN MI0CKOCTH ITOBEPXHOCTHU
X=3,
- n - ry T T o
r=ucosvi+usinvj+uk Brouke P (U=2,V = Z)14 npsAMOit y:1+\/§/1,/16 R
2=2+41



4. Haiigute KOCUHYC yria @ MeX1y KOOPAUHATHBIMU JUHUSAMH TIOBEPXHOCTH I = r(u,v) B

touke P (U =1, v = 1), ecnii U3BECTHO, 4TO NIepBasi KBaJpaTu4dHasi popma 3ToH
nosepxHocty nmeet BuA | = (5 + 4v?) du? + 2(1 + 4uv) dudv + (5 + 4u?) dv?.

Komnnexm 3adanuii ons camocmosmenvHotl pabomol
Camocmoamenvnasa paboma Nel

Tema: Bekmopnoe npocmpancmeo. basuc . Koopounamul éexmopa

BapuanTt 1

1. Han mapamienorpammABCD, O — Touka nepeceuenus ero auaronanieii, E, F — cepenunsl
ctopon BC u AD cootBercTBenHo. Halimute koopaunarel BektopoB AC, BC B 6asuce
e1= OF, e;= AE.

2. B terpasape ABCS touku A', B', C' — coorBeTcTBeHHO cepeaunbl pebep SA, SB, SC;
0,0’ - Touku nepeceueHust meauan TpeyroipaukoB ABC u A'B'C’, E* — cepenuna pedpa
A'C’. Haiigure xoopaunatsl BekropoB BE', AS B 6asuce 1= O'C, e2= OB u e3=
O'S.

Bapuanr 2

1. Jlan mapamienorpaMmmMABCD,O — Touka nmepeceuenus ero quaroanei, E, F — cepequnsl
ctopor AB u BC cootBercrBenno. Haiinute xoopauaatel BektopoB CD, DB B 6a3uce
e1= AF, e2=0E.

2. B rerpasape ABCS touku A, B, C" -cootBeTcTBeHHO cepeaunbl pedep SA, SB, SC,
0,0 - touku nepeceuenus Meauan TpeyroiabaukoB ABC u A'B'C', E' — cepenuna pedpa
A’'C’". Haitnute xoopaunaTel BekTopoB CS, AE" B 6asuce a1=0'4 ,a2 =0'E" u a3=0"0.

Camocmoamenvnasn paboma Ne2

Tema: Kpuevie emopozo nopsaoka

Bapmuanr 1

1. CocTaBuUTh KAHOHMYECKOE YPABHEHHUE DILIUIICA, €CIM U3BECTHBI: PACCTOSHUE MEXKIY €T0
30 NET

JIMPEKTPHCAMH, PABHOE ——H SKCLEHTPHCHTET & = ——
Y 5

2. CocTaBUTh KQaHOHHYECKOE ypaBHEHHE THIIEPOOIIbI, €CITM HM3BECTHO, YTO YroJ MEXIy e
/1
ACUMITOTaMU paBeH 3 U PacCTOSIHUE MEXy IUPEKTPUCAMH PaBHO 3.

Bapmuanr 2

1. CocTaBUTH KAHOHUYECKOE YpPaBHCHUE 3JUIUIICA, €CJIN U3BCCTHBI, YTO PACCTOAHUC MCKIAY

144 —
CrO IMPEKTPHCAMH PABHO ~==,a MCXKIy boxycamu - 4+/35.
Vaa



2. CocTaBUTh KAHOHUYECKOE YpaBHEHHUE TUIIEPOOIIbI, €CITH U3BECTHBI YpaBHEHUS €€

ACHUMIITOT Y =+ 3 Xuy= — 3 Xu paccrosiHue oT ¢pokyca F 110 cooTBeTCTBYIOMIEH A3TOMY

16
dokycy aupektpucsl d, paBHOE 1pOOH T

Camocmoamenvnas paboma Ne3

Tema:Cnocoowt 3a0anus na10CKoCmu 6 nPOCMpancmee

Bapuant 1

1. Hammcare ypaBHEHHS IUIOCKOCTEH Beex rpaneid Tetpasapa SABC, ecinu nBe ero
BepIIHHBI ¥ cepearHbl cropoH AC u AB HaxoasTcst COOTBETCTBEHHO B Toukax S(1;2;-1) ,
C(0;-1;1) , M(0;0;-1) , K(1;0;-1).

2. Hanwmcarb ypaBHEHHUS IJIOCKOCTEH Bcex rpaHeit Terpadapa SABC, ecnu 3a1aHbl: ero
BepimHa A(1;-1;2), cepenuna croponsl BC -Touka L(2;0;3) , Bexktopsr SC {2;-3;1}u
BF {0;1;-1},rne F — cepenuna ctoponst SB.

3. CocraButh YpaBHCHHE INIOCKOCTH, HpOXOI[SIH.[Cﬁ 4cpe3 Ha4YaJI0 KOOpJAHUHAT,

o o x—1 z—2 o
napaienbHOM NPAMON —— = T = —~ U ICPICHIUKYIIAPHON K IIIOCKOCTH X - 2y +z-1=
0.
Bapuanrt 2

1. Hamwmcatp ypaBHEHUs IUIOCKOCTEH Bcex rpaHeil Terpadapa SABC, ecnu cepeHbl ero
cropon SB,AC,SA,AB naxomsrcs coorBercrBento B Toukax F(1;0;0), M(-3;2;1) , E(1;-
1;2) , K(2,1,3).

2. Hammcarb ypaBHEHHUS IJIOCKOCTEH Bcex TpaHeit Terpadapa SABC, eciu cepeluHbI CTOPOH
SB,SA,AC naxomsatcs cootBercTBeHHO B Toukax F(0;1;2) , E(1;-1;1) , M(0;2;3) ,

BC {1;-1;1}.

3. CocTaBuTh ypaBHEHUE TUIOCKOCTH, MPoXosiiei yepe3 Touky M(-1;1;3), mapamiensHoi
OpsSMOM X = ¥ = Z W NePIEeHAUKYISIPHON K TIocKocTH 3X - 2y = 0.

Camocmoamenvnan paboma Ne5

Tema: Ocnognvie hakmol npoeKmueHol 2eomempuu
Bapmuanr 1

1. Ha mpoektuBHOW Tmockoctd 3amanbl Toukn A(3:1:-1), B(-1:2:1), C(3:1:-3), D(0:—
1:1). Haiinute xoopauHatsl Touku M nepeceuenus npsimbix AB u CD.

2. Ha npoekTHBHOM IJIOCKOCTH 3aJaHbl 1Ba MPOEKTUBHBIX penepa: R= {Ao, A1, A2, E} u
R 0={Bo, B1, B2, Eo}. Haiitu HOBbIc KoOpmuHaThl Touku M(1:—1:1), ecnu B crapom
periepe R 3amaHbl  KOOpJAMHATHI BepiiMH HOBoro pemepa Ro: Bo(l:-1:1), B1(1:0:1),
B2(2:1:-3), Eo(5:—4:0).

3. Ilyctp A, B, C, D - d4erbipe MpOW3BOJIEHBIE TOYKH, M3 KOTOPHIX HHKAKHE TPH HE
KoJTMHeapHbl. Jlanee, mycTh
A;=(AD) n(BC), B1= (BD) n(AC),C1=(CD) N (AB)u



P =(BC) n (B1C1), Q =(AC) n (41Cy), R =(AB) n (A1B1).
Hoxaxwure, uro Touku P, Q, R koymnHeapHsl.

Bapuanr 2

1.Ha mnpoekTuBHO#N Miockoctd 3amanbl Touku A(2:1:-1), B(0:3:2), C(-2:1:-3),
D(1:—1:1). Haligure koopaunathl Touku M nepeceyenus npsimbix AB u CD.

2. Ha npoekTUBHO# IIIOCKOCTH 3a/1aHbl J1Ba MPOeKTUBHBIX perniepa: R= {Ao, A1, A2, E}
uRo={ Bo, B1, Bz, Eo}. Haiitu HOBbIe KOOpauHaThl Toukr M(—1:—1:1), eciiu B cTapom
periepe R 3aanbl KOOpaAUHATHI BepIInH HOBOTO perepa Ro: Bo(1:—1:1),
B1(1:0:1),B2(2:1:-3), Eo(5:—4:0).

3. Jaust ae npsmeie | u |1 Touku A, B, C npunamiexar npsmoii |, touku Ay, B1, Cy
HpUHAUIeKAT NpsiMoii |1, JIoKaKUTe KOJUTHHEAPHOCTh TOYCK

Q=Inl;, P=(A1B)Nn(AB,), R=(BC,)n(B,C)

npu ycnoeuu, 4To npsmeie (AA1), (BB1), (CC1) mpunamiexar oqHOMY IyUKY.

Tecmot
Tecm Nol
Tema: Ilpeobpa3zosanusn niockocmu
Bapuantl
1.  Oppunara Touku M’, cummeTpudHoii Touke M (—2;1) otHocuTenbHO ocu Ox, paBHa:
a)-2; 6)1;8)2; r)-1
2.  Aocuucca touku M, cummerpuuHoil Touke M (1,-2) oTHOCHTENBHO mpsMOM X = —1,

paBHa:
a)-1; 6)—3;8)-2; r1)-4.

3. Touka M’, cummerpuuHas Touke M (—2; —1) OTHOCHTEILHO TOYKH

Mo(3;—1), uMeeT KOOpIMHATHI:
a) (-6;-2); 0) (6;-2); B) (-8, -1); 1) (8;-1).

4.  Touka M’— o6pa3 Touku M (—1;-3) npu mapaienbHOM MepeHOce MIOCKOCTH Ha BEKTOP

a {3;0}, — uMeeT KOOpIMHATEI:
a) (-4,-3);0) (4;3);8) (-2;3); 1) (2;-3).

5. Touka M’,— obpa3 Touku M (3;0) npu moBopote 1iockoctu BOKpyr Touku (O(0, 0)
yron & = 90° ,— uMeeT KOOpAMHATHI:
a) (-3; 0); 6) (0; 3); B) (1; 2); 1) (0; - 3).

6. Touka M’ ,— obpa3 Touku M (—1;1) npu moBopote miaockocTu Bokpyr Touku O(0, 0) Ha

yroia & = — 45° — uMeeT KOOPANHATHI:
a) (-1;-1);6) (0; 1 B) VZ; 1); 1) (0;V2).

7. VYxaxute hopMmyiy, 3aJaronlyl0 opauHary Touku M’(x’;y’) —obpaza Touku M(X;y) mpu

napauielbHOM TIEPEHOCE TIOCKOCTH Ha BekTop a {2, —3}.

a)y =y+3;0)y =y-2;
B)Y' =y+2;r)y =y-3.



8.  Vkaxwure popmyiy, 3anaromyto opauHary Toukn M’ = f(M), ecnu npeodpaszoBanue f—
ckomp3smas cummerpus miaockoctu: f= 11§, l:y + 1 =0, a{-1,0}.
a)y' =-y-2; o)y =y+1;

B)Y =y -2;n)y=-y+1
9. Ykaxure popmyiy, 3agatouryto opaunaty Touku M’ = f (M), eciau npeobpasosanue f —

MOBOPOT MmI0ckocTu BOKpyr Touku O(0, 0) Ha yrom e = 90°.

a)y' =—x; 0)y =,

B)Y =X; 1)y’ =Y.
, 3. 4 7
X = —g X+ g y + g
10. Haiiaure abcruccy oopasa touku 4(—3,1) npu apmwkenuu f, eciu f: 4 3 a4
= —X+-y——
Y 5 5 Y 5
a)4;06)-2:8) 1;1) 4.
X'=-x+1
11. Haiinure opjHaTy MHBapUAHTHOW TOUKHU nBWkeHwus f, ecou f: { , 1
y=-¥+

1 1
a) 1;0) = ;B) ——;r)-1.
) )2 ) 5 )

X'=3x—-4
12. Haiinure opauHaty npoobpasa touku A(—1, 1) mpu romoretuu f, eciu f: { 3y 0
y =35y+
1 3 1 1
a)—;0)—;B)——;T1) ——.
) 3 ) 2 ) 3 ) >
X'=-— 1 X+3
13. Haiigure abcuuccy MHBapUAHTHOM TOYKH npeoOpazoBanus f, eciu f: i 3
y = Y y- 5

a)-3;0)2;B)3;1) 2.

14. Yxaxwure dpopmyiy, 3anatonryto aderucey roukn M’ = f (M), eciim mpeoOpasoBanue

f — romorerust mockoctu ¢ nertpom O(0,0) u kodbdpumenTom K = 4.
a) X' =—-4y; 6)x' =4y;
B) X' = —4X; 1) X' = 4X.

Bapuant2

1. Abcrucca Touku M, cummerpudnoit Touke M (—2;1) otHocuTensHO ocu Oy, paBHa:
a) 1;6) —1;B) 2; r)—2.

2. Opaunara Touku M, cummerpuuHoi Touke M (1;—1) OTHOCHUTENBEHO TIPSMOit Y= —2,
paBHa:

a)—3;0)-2;B)—1; r) 4.

3. Touka M’, cummerpuuHas Touke M (—2; —1) otHocuTenbHO TOUKH Mo (—1;3), umeer
KOOPIMHATHI:

a) (-1;8); 6) (0; 7); B) (0; 8); r) (15 7);



4. Touka M’,— 06pa3 Touku M (3;—2) npu mapaieIbHOM MEPEHOCE TUIOCKOCTH Ha BEKTOP

a{-2, 3}~ uMeer KOOpIMHATHL:
a) (-1;-1); 6) (-1;2);8) (15 1); 1) (2;-1).

5. Touxa M’,— o6pa3 Touxu M (v/2;0) npu nosopote maockoctu Bokpyr Touku O(0, 0) Ha
yroia & = 45° — uMeeT KOOpAUHATHI:

a) (VZV2);6) W2 1);8) (1;1); 1) (1;V2).

6. Ykaxute popmyiy, 3amamomnyro abcuuccy Touku M’(x’;y’) — obpasza touxku M(X;y)
IPU OCEBOI CUMMETPHUH TUIOCKOCTH ¢ ochio |1 X + 1 = 0.

a)X' =—x+1;0)xX =—x-2;

B)X =X—-2;1)y =x-1.

7. Vkaxute popmyiy, 3afaromuryto abcuuccy Touku M ' = f (M), ecnu npeobpazosanue f —
ckomb3siias cummerpust mwiockoerw: f= TS, I ||i, O € |, a {-3, 0}

a)x' =x+3;0)x =X+ 3;

B)x'=X-3;1)x =X —3.

8. Ykaxute hopmyny, 3aaatomryto opaunaty Touku M’ = f (M), ecnu npeobpazoBanue

f — moBopoTt maockoctu Bokpyr Touku O(0, 0) Ha yron & = — 45°,
VI AZ VI, VI
a)y =X -y 0y =X+ ¥y

B =X -y D)y =X +y

9. Vkaxute popmyiy, 3afaromiyro abcuuccy Touku M'(x’;y’), CUMMETPUYHON TOUYKE
M(X;y) ortHocuTenbHO TOuKHM Mo (—2;1),

Q) X' =—X+2;0)x' =x-2;

B) X' =—X—-4;r) X' =x—4.

10. Haiigure abcumccy nmpoodpaza touku B(0;1) npu nemkennu f, ecn f:
4 3

X'==x-=-y+1
5 5y
3.4

"= Zx——y-1.

y 5 5y

a)-1;0) 1;8) 2; 1) 2.
11. HaiinuTe abcuuccy Touku nepecedeHus: ocu Ox ¥ MHBapUaHTHOW MPsIMOM
X'=y—-4

y!

npeobpa3zoBanus f, eciu f: {
=X+4

a) 1;6)4;B)2; 1) 4.
X'=-y+1
12. Haiinure opnunary nentpa nosopota f, ecm f: 3
y =X-
a)—1;0) 1;B8) 2; 1) 2.

13. Ykaxwure dpopmyiy, 3anaronryto adermucey toukun M’ = f (M), eciiu mpeoOpazoBanue
f — romoTeTust mtockocTu ¢ eHTpoM Mo (—1;2) u koaddunmerrom K = 3.

Q) X' =3x—4;0)x' =3x+ 2;

B)X' = -3x—4; )X =3x - 2.



X'=—=X-Zy+—
14. Haiinure koaddunment nogodus p miockoCcTH, €Ciu p: ig 59 j
! = —_—— X + - + -
yEmgitgYTy

9 12
4;0) —;B) —; 1) 3.
a) )5 B) c r)

Tecm No2

Tema: Kpuevie ¢ eékiuooeom npocmpancmee

Bapmuanr 1

1.

Jnina gyru MiM> KpuBoii r= F(t) Takoii, uto | r'(t) |= 3\/5(122 +1) ,Vtel, M1 (t=1), M2
(t=2), paBHa

a) 8\/5;

6)102;

B)— 8\/5 ;

r) 124/2.

Jlnuna gyru kpuBoit I =r(t) mMexay asyms ee Toukamu Mi(t = 0) u M2 (t = 1)npu
YCJIOBUH, YTO r'(t) ={/6t;-13t%}, vtel, paBHa

a) 4,

0) 4;

B) 2;

r)2+/3.

KacaresnbHas KpiBoii I = (t —sin t)i + (L—cost) j + 4cos %E B Touke Mo (t = g)
napasuienbHa BEKTOPY &_1{..., oy )

a) -1;1; -2},

0) {1;1; —V2};

B) {1;-1 2}

r) {1;-1; —\/5}.

bunopmane kpuBoi F(t) =2ti+In t] + 12k B TOuKe Mo (t = 1) mapamnenbHa BEKTOpY
Afoy oy o)

a) {2;2; -1}

6) {2;-2; 1},

) {0; -2; -1},



r){2; -2; -1}.

5. Hcnonb3yst CMMBOIIBL «||» U «L», «=», « Z », ONHUIIUTE B3aUMHOE PACIOJI0KEHHE

KacaTeJTbHONU KPUBOM r=acosti+bsintj+e'k BTouke Mo (t = 0) u mwiockocTH bx —
ay + abz + abc = 0.

a) [|;
0) L,
B) =
r) &.

6. Hcnomb3yst CUMBOJIBL «||», «L», «=» U « Z », ONUILIUTE B3aUMHOE PACIIOI0KEHUE

wiockoctH 2x+ Y — 4z + 3 = Ou GuHOpManu kpuBoi I = r(t) B Touke Mo(t = 1), eciu
u3BecTHO, uto r(1) ={LL1}, r'(t) ={L2t;3t%}, vtel.

a) |;

0) L,

B) &,

r)=.

7. Anmukata (TpeThs KOOPAMHATA) TOUKH MepeceueHus KacaTelbHOMi KpuBOii
r=(3t—t%)i+3t2j+ Bt +t>)k Brouke Mo (t = 1) ¢ mrockoctsio (XOZ) paBHa :

a)z=2,
0)z=1;
B)Z=-1,;
r)y=_3.

8. Abcuucca (mepBasi KOOpAMHATA) TOYKU NIEPECEUEHMsI TITaBHOW HOpMaJl KpUBOM
r=r(t) B Touke Mo (t=0) ¢ maockocThio Z — 4 = 0, IpH YCIOBUH, YTO r(0) = {110},
r'(t)={e";—e™;2t}, Vtel u[r'(0),r"(0)]={-2;-2;2}, paBua

a)x =4,
0)x=-1;
B) X =3;
rz=2.
Bapuanr 2

1. Jlnuna xyru MiMs xpusoit I = r(t) akoit , ato | r'(t) |= 2+/2asin % , Vte I, My (t=0), M2

(t = 2n), paBHa:

a) 82a;



6) 6+/2a;
B) 42a ;
r) ~842a.

[— - 2 — 3 —
. Jlnuna nyru M1iMokpusoii I = ti + 3 j+ > k mexmy nBymst ee Toukamu Mi(t = 0) u M2

(t=1) paBHa:

26
a) —,
) 27
6) 22,
27
B) _2r ;
28
29
r) —.
) 27
. HopmanbHast mockocTs Kpusoil I = Sin 2ti + (1—cos 2t) j + 2costk B Touxe Mo (t = %)

TepHeHUKYIAPHA BEKTOPY 5{””.”,."}:
a) {1; 2,2}

6) {0;1;-2}

B) {0;2;—2};

r){1;3; vJ2}

. ColpuKacarowmascst IOCKOCTb KpHBOH I = tsin ti +tcost j+te'k B Touke Mo (t = 0)
NEepPIEeHANKYISPHA BEKTOPY 5{..., ey ) s

a) {-1,1; 2}

6) {1;1;-1};

B) {1;-1; 2}

r) {2;-2; 2}.

. Mcronb3yst cUMBOIIBI «||» U «L»,«=», « Z », ONUIINTE B3aKMHOE PaCIIOJIOKEHHUE
HOPMAJIBHOM IIJIOCKOCTH KPUBOM r=eli+e’ ] +t+/2k B TOuKE Mo (t = 0) u mpsmoi
X=2+24,
y=-1-4,1€R
z=+/22.
a) |;



0) L,
B)Z;
r)=.
6. HCHOJ’IB?)Y?I CHUMBOJIbI ((H)) u «J_»,«:» H «C» OIIMIIUTE B3aMMHOC pPacCIlOJIOXKCHHE

IUTOCKOCTH Y — 2@ = 0 U CIPAMIIAIONICH TIOCKOCTH KpHUBO#l B Touke Mo (t = g), eciu
u3BecTHO, uto I'(t) ={-asint;acost;b}, Vtel {r_’[gj r_"(gﬂ - {ab; 0; az} ,

F(%) ={0: a; b%}, Vtel (ab— const).
a) |;
0) L,
B) C;
r)=.
7. OpauHaTa TOYKH [1€pECeUEHUs] HOpMaIbHOM TIOCKOCTU KPUBOI r= %i + Int] —t?k B

touke Mo (t = 1) ¢ ocbto (OY) paBHa:

a)y=-2,
0)y=4

B) X =-3;
r)z=-06.

8. OtinyHas OT HyJsI KOOpJAKMHATA TOUYKHU nepecedeHus ocu (OY) U cripaMIIstoiien
MJIOCKOCTH KPUBOM r=r(t) BTOuKe Mo (t=1), npu ycnoBuu, 4to r@) ={11,2},

r'(t) ={L;2t;3t%}, vtel u [r'(D), r"(1)] ={6:-6;2}, pasHa:

a)X=2;
0)y=-2;
1,
B) y__gi
1
Tect No3

TeMa:HOBerHOCTI/I B CBKJIMAOBOM IMPOCTPAHCTBC

Bapmuanr 1
1. Bropas xoopauHaTa eIMHUYHOTO BEKTOPa HOPMAJIH MOBEPXHOCTU

r=(+u)cosvi+(@—u)sinvj+uk Brouke P (U=0,V= %)paBHa



r) 1.
2. Amnmiukara (TpeThs KOOpAUHATA) TOUKH nepeceueHus ocu (OZ) u kacatenabHOU

IUIOCKOCTH TIOBEPXHOCTH ' =UCOSVi+USINVj+Uuk B Touke P (U=2,V = %) paBHa:
a)z=-4,;
0)z=1;
B)Y=-2;
r)z=0.
3. MUcnonw3ys cumBoisl L, ||,=, & onummTe B3aMMHOE PACIIOIOKEHHE HOPMAITU

= b . - 1 27 71 o
HIOBEPXHOCTU I =UCOSVi+USinVj +Eu k BTouke P (U=2,v = E) U TIPSAMOMA

X=3,
y=1-11,1€eR
71=2+A7

a) L,

0) [;

B) & ;

r) .

4. Koadpdunuents E, F, G nmepBoit kBagpaTuaHOi POPMBI IOBEPXHOCTH

= H . - = T
r=ucosvi+usinvj+u’k stouke P(U=1,v = Z) PaBHBI COOTBETCTBEHHO YHCIIaM

PUTRR O%
a) {-5;0; 1};
6) {5;0; 1};
B) {3;1; 0};
r) {5;1;-1}.

Bapmuanr 2
1. Koaddunuents A, B, C B ypaBaenuu AX + By + Cz + D = 0 xacaTenbHOIl MII0CKOCTH
- N . - 27 T
MOBEPXHOCTH I =UCOSVi+UusinVvj+u“k BTouke P (U=1,v= Z) MIPONOPLIMOHAIBHBI

COOTBETCTBCHHO YHUCJIAM ..., ..., ... .
a) {~2;+2;-1};

6) {—/2;v2.1;

B) {2;-/2;1};

r) {—/3;-v/2;1}.



2. Oppaunata ( BTOpasi KOOpJIMHATA) TOUYKH MEPEeCceUeHUs] HOPMAJIH MOBEPXHOCTH

r =ucosVi+usin v]+%u2E BTouke P (U=2,V = %) ¥ TI0cKoCTH 27 — 3 = () paBHa:

a)X = 2;
o)y =3;
B)y = -3;
ry = 4.

3. Hcmonb3yst CUMBOJIBI «|[» U «L»,«=»,0NUIINTE B3aNMHOE PACIIONIOKEHHE KacaTelIbHOU
IJIOCKOCTH HOBEPXHOCTH I = (U +V)i+(U—V) j+uvk BTouke P (U=2,V=1)u

iockocTd 3X —y —22 -4 =0.

a) |;
0) L;
B) =.
4. KocuHyc yria ¢ Mexay JuHusaMEA V = U + 1, vV = 3 — U Ha moBepxHocTu I = r(U,V),

nepBasi KBaapaTtHuHas Gpopma kotopoit mmeet Bua: | = (1 + 4u?)du? + udv?, pasen:

HpOMe)KyTO‘IHaH arrecranuda

B ciyuae npuMeHeHHsT B 00pa30BaTeIbHOM MIPOLECCe JUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TeXHOJOTui ncnonbyercs http://dis.ggtu.ru/course/viev.php&id=379

Hepeuenb eonpocos 0]131 HOOZOMOBKU K 3auemy U IK3AMEHY

Omnpenenenye U CBOMCTBA CI0XKEHUS BEKTOPOB.

Omnpenenenne U CBOMCTBA yMHOKEHHS BEKTOpA Ha YUCIIO.

Kpurepuit nMHEHON 3aBUCUMOCTH CUCTEMBI BEKTOPOB.

Kpurepnii TMHEHHOMN 3aBUCUMOCTHU ABYX BEKTOPOB.

Kpurepuii nTMHENHON 3aBUCHMOCTH TPEX BEKTOPOB.

OmnpeneneHne U CBOMCTBA CKAISIPHOIO IPOU3BEIEHUSI BEKTOPOB.

Omnpenenenne U CBOMCTBA BEKTOPHOIO MTPOU3BEIEHUSI BEKTOPOB.

Beruucnenue miomazay napauienorpamma (oobema napaienenumnesaa).

Paznuunble cmocoObl  3afaHusi TPSMONM HA IUJIOCKOCTH (TOYKOM M HAIPABIISIONIAM

BEKTOPOM; JABYMS TOUKaMM; TOUYKOM U HOPMAJIbHBIM BEKTOPOM).

10. Obmiee ypaBHEHHE IPSMOI Ha TUTIOCKOCTH U €T0 UCCIIETOBAHHE.

11. B3auMHOe pacnojoxkeHne ABYX MPSIMbIX Ha IJIOCKOCTH.

12. HopMupoBaHHOE YpaBHEHHWE W BBIYHCICHHUE DPACCTOSHUS OT TOYKHA N0 TPSIMOA Ha
IIJIOCKOCTH.

13. Yron Mexay IByMs MPSMBIMHU Ha TUIOCKOCTH. OpHEHTHPOBAHHBINA yTOJI.

14. Danunc (onpenenenue, KAHOHUYECKOE YpaBHEHUE, CBOMCTBA).

15. l'unep6ona (onpenenenre, KAHOHUYECKOE YpaBHEHHE, CBOICTBA).

16. ITapabouna (onpeneneHne, KAHOHUYECKOE YpaBHEHHE, CBOWCTBA).

©CoNo~wWNE


http://dis.ggtu.ru/course/viev.php&id=379

17.

18.
19.

20.
21.

22.
23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.

48.

49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.

3ajaHue IUIOCKOCTH TOYKOM M HAIpaBIIIOIIMM IOANPOCTPAHCTBOM (TpPEMsI TOUYKAMU;

OTpE3KaMH; TOYKOH U HOPMAJILHBIM BEKTOPOM).
OO011ee ypaBHEHUE IIJIOCKOCTH U €T0 UCCIIEI0OBAHNUE.

Paznuynble cnocoObl 3agaHusi OPsIMOM B IMPOCTPAHCTBE (TOYKOW W HAMPABISAIOIIUM

BEKTOPOM; ABYMs TOUKAMM; IBYMSI IUIOCKOCTSIMH).

B3aumnoe pacronoxenue npsiMoi U INIOCKOCTH (ABYX MPSMBIX) B IPOCTPAHCTBE.
Boluncnenue paccTossHUs OT TOYKHU 10 IPSIMON (MEXAY CKPELIMBAIOLUIUMUCS MPSIMbBIMH)

B IIPOCTPAHCTBE.
OmnpeneneHne 1 mpuMepsbl PeoOpa30BaHU TIIOCKOCTH.

JIBuKeHHsI TJIOCKOCTH (OIpenesieHrne, MNpUMephl, KaHOHMYECKHe (OpPMYJbl YaCTHBIX

BHJIOB )

CBoiicTBa ABMKEHUU IIJIOCKOCTH.

Knaccudukanus IBMKEHUN TUIOCKOCTH.

[TomoOus IUNIOCKOCTH U KX CBOMCTBA.

Axcunomaruka Beitns apdunHOTO pocTpancTBa A

Addunnbii peniep. AdpuHHBIE KOOPAMHATHI TOYECK.

AxkcuomaTtuka Belins eBkiauaoBa npocTpancTBa £y,

JIBUKEHUs €BKIMA0BA MPOCTPAHCTBA £,1 UX CBOMCTBA..

I'pynna nBM>KEHUH U €€ MOATPYIIIBL.

[TpeoOpa3zoBanue mo100Us €BKJINI0BA MPOCTPAHCTBA £, U €ro CBONCTBA.
I'pynnoBoii moaxox K reOMETPUH.

[TonsiTHE N—MEPHOTO MPOEKTUBHOI'O TPOCTPAHCTBA.

Mogenu NpoeKTUBHON ITPSAMOM U POEKTUBHOU INIOCKOCTH.
[IpoexTuBHbIi penep. [IpoekTUBHBIE KOOPANHATHI TOYEK.

IIpsiMast Ha MPOEKTUBHOMN IIJIOCKOCTH.

[IpuHUMIT JBOMCTBEHHOCTH HA IPOEKTUBHOM MIOCKOCTH.

Teopema Jle3zapra u €€ yacTHbIE Clly4au HAa PACIIMPEHHOMN ITIOCKOCTH.
Omnpenenenue U CBOMCTBA MPOSKTUBHBIX OTOOPaKEHUH.
[TpoexTrBHBIE MpeoOpa3z0BaHUs MJIOCKOCTH U UX CBOMCTBA.

['pyrmina npoeKTUBHBIX TPe0Opa30BaHUN.

Crno’xHO€ OTHOIIEHHE U €r0 CBOMCTBA.

ITonHBIN YETHIPEXBEPIIMHHUK U €T0 CBOMCTBA.

Knaccugukanus KpuBbIX BTOPOro MOpsiika Ha MPOEKTUBHON MJIIOCKOCTH.
ITonspa, mosroc, MOJISAPUTET.

BexTop-QyHKIMS 0HOTO CKaJISIPHOTO apryMeHTa U €€ CBOMCTBA.
ITonsiTHE KPUBOY B €BKIUAOBOM IIPOCTPAHCTBE.

Harypanbnas napamerpusanusi.

KacarenbHas u e€ ypaBHEHHE.

HopmanbHas u conpurkacaromascs iI0CKOCTH U UX YPaBHEHUS.
brHOpMane 1 rinaBHas HOpMajlb U UX ypaBHEHUS.

OpToroHanbHbIN NOJBUKHON PEnep U ero 1epuBallMOHHbIE (OPMYIIBI.
Penep ®@pene U ero MHBapUAHTBI.

KprBu3Ha 1 KpydeHHE U UX T€OMETPUYECKUN CMBICIL.
BoraucnurenbHbie GOpMyIbl KpUBU3HBI ( KPYUEHUS).

HarypanbsHbie ypaBHenus. Kiaccwl TuHMI.

«Havana» EBknuaa u ux kputuka. O630p conepkanus nepBoit kuuru «Hauam.

[Tareiit noctynat EBkimaa 1 akcnoma napajijiebHbIX.

[TaTe1ii noctynar EBkinaa u Teopema 0 CyMMe yIJI0B TPEYTOJIbHUKA.
1-as u 2-asg Teopemsl Cakkepu — Jlexxanmpa.

00630p akcuomatuku I 'ninbpOepTa eBKINI0BOI reOMETpUH.

Axkcuoma JlobaueBckoro. Teopembl 0 CyMMe yTI0B TPEYrOJIbHUKA.

TeopeMa 0 HECYHICCTBOBAHWUU HOI[O6HLIX TPECYTrOJIbHUKOB Ha IJIOCKOCTU Ao.



65. TeopeMa 0 B3aMMHOM PACIIOIOXKEHHUH MPSMBIX Ha IIIOCKOCTH A2.

66. Onpenenenre U CBOMCTBA MapaJIeIbHBIX MPSAMBIX Ha TJIOCKOCTH JI00adeBCKOTO.
67. Yron napamieabHOCTH U €T0 CBOHCTBA.

68. OnpeneneHue u CBONCTBA PACXOSIIUXCS TPSIMBbIX.

69. @ynkuus JlobayeBckoro u e€ CBOHCTBa

70. OKpyXHOCTb, 3KBUAUCTAHTA U OPULIUKIL..

CxemMa COOTBETCTBHUSI THIOBBIX KOHTPOJIbHBIX 33/IaHHH M OLEHMBaeMbIX 3HAHUIA,
YMeHUIi, HABBIKOB M (WJIH) ONbITA [eATEJbHOCTH, XaPaKTePU3YIOIIHX 3TANbI
(hopMupoBaHus KOMIIETEHLMA:

Ne Kon u HaumeHoBaHue HaumenoBanue TumoBoe KOHTPOJILHOE 3aJlaHNE
KOMIICTCHIIMH HHAOWKAaTopa
JOCTHIXCHUS
KOMIICTCHIINHN
1 | YK-1.Cnocoben VK-1.1
Bomnpocsl Kk 3a4eTy u SK3aMEHY
OCYLIECTBIISTh
2 TIOHCK, KPUTHYCCKHIA VK-1.2 CamocrositenbHas pabora
aHaJIU3 U CUHTE3
3 uHpOpManuy,
IIPUMEHATHh CUCTEMHBIN YK-1.3 KonTponbnas padora
MOAXO/ IJIsl PEIICHHS
MOCTAaBJICHHBIX 33124
1| mK-1.Criocoten MK-1.1
OCBauBaTh u Bompocs! k 3a4eTy U 3K3aMeHy
UCIIOJIH30BaTh
2 | TEOpeTUYECKHEe  3HAHUS MK-1.2
U TIPAKTUYECKHE YMEHHS CamocTosiTenbHas paboTa
Y HaBBIKM B MPEIMETHOM
obnacTu TpU pelIeHUH
3 npodeccuoHaNbHBIX
[K-1.3 KonTponbnas padora

3aaad




