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1. HosscHUTEIBLHASA 3AIIHCKA

[Ipeamerom u3yueHus B paMKax HaCTOSILETO Kypca SIBJISAIOTCS: MOHSATHUS, UAEH 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 CTyAeHTa — meaarora o (pyHIaMEHTaIbHBIX MOHATUAX T€OMETPUU. BBIMYCKHUK JOKEH
UMETh MPEJCTABICHUE O IPYNIOBON M CTPYKTYPHOU TOUKE 3pEHHUsI HAa T€OMETPHUIO U 00JIagaTh
HEOOXOJUMBIMUA 3HAHUSAMU, YMEHUSIMH U HaBBIKAMHU ISl MIPOJOJDKEHUSI CBOEro oOpa3oBaHUs
B 00J1aCTH COBPEMEHHOI reOMETPUN U METOJIUKHU €€ MpernoiaBaHusl.

Pabouast mporpamMmma AMCITMIUIMHBI COCTaBJICHa Ha OCHOBe ydyeOHoro ruiana 44.03.05
[Tenarornyeckoe oOpa3zoBanue (¢ AByMs MPO(MISIMU TOATOTOBKHM) 10 npodmiro MaTtemaTuka,
dusuka 2023 roga Havaia mOArOTOBKH.

[Ipu peanusanuu 0Opa3oBaTENbHON MPOTpaMMbl YHHUBEPCUTET BIIpaBE MPUMEHSTh
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

2. llepeyeHb MJIAHHPYEMBIX Pe3yJIbTATOB O0Oy4YeHHsS] MO JUCHUIJIHHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHUSI 00pa30BaTe/bLHOM
NMPOrpaMmblI

2.1 Heau AUCHHMIINHBI

I_[eJ'IBI-O yqe6H0171 JAUCHUITIIMHBI ((FGOMCTPI/IH » SABJIACTCA (1)OpMI/IpOBaHI/Ie Y CTYACHTOB
KOMHeTeHHHﬁ, HeO6XOI[I/IMBIX AJIs1 OCYIICCTBIICHUA HpO(i)CCCI/IOHaJIBHOﬁ JACATCIIbHOCTH B
obnactu nperioaaBaHusA MaTCMATHUKH B O6p330BaTCJ'IbHBIX YUPCKACHUAX PpPAa3HOTO THIIA B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I O6pa30BaTeHLHHX CTaHAapTOB.

2.2 3agaun JUCHUIIINHDI

-chopMHupOBaTh Yy CTYACHTOB KOMIUIEKC 3HAHUN, YMEHUH U HaBBIKOB

0 BEKTOpPHOM anredpe, MeETOAY KOOpAMHAT, TIpylmaMm MpeoO0pa3oBaHU, TeOMETPUU
MHOTOMEpPHOTO TPOCTPAHCTBA, TEOPUM JIMHUM €BKIMJOBA IIPOCTPAHCTBA, IPOCKTUBHOMN
T€OMETPUHA U OCHOBAHMSM I'€OMETPHH,

HeO6XO,I[I/IMI>IX JJIsA 3(1)(1)6KTI/IBHOFO peuicHud HpOCI)eCCI/IOHaJ'ILHLIX 3aga4, BO3HHKAOMIMUX B
IMPAKTHUKE O6y‘leHI/I$I MAaTEMAaTHUKE B IIKOJIC U BY3C.

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

[Ipouiecc w3ydyeHHWs AWCHMIUIMHBI HAMpaBlIeH Ha (QOPMUPOBAHUE CIEAYIONINX
KOMIIETCHITAH:

Konsi
B pesynbTare nsy4deHust JuCHMILIMHBI «I'eoMeTpusD» CTyACHT A0JIKeH 00/1a1aTh (bOpMUpYEMBIX
CJIeTYHOIIMMHU KOMIIeTeHIUSIMU: pMupy .
KOMIIeTeHI U
IIpogpeccnonanbubie komnerenunu (I1K) IIK-1

Criocoben OCBaMBaThb U UCIOJb30BaTh TEOPETUUYECKHE 3HAHUS u
MPAKTUYECKHE YMEHUsS U HABBIKM B MPEAMETHON 00NacTH MpH pelleHUur
npohecCHOHANBHBIX 3a]1ay.

NHauKkaTopbl JOCTHKEHUS KOMIIETEeH Ui




Kon wu waumenosanue | Koxg u HaMEHOBaHUE WHJIUKATOpa JOCTHKEHHUS

npodeccuoHanbHOM npodeccuoHaIbHON

KOMIIETEHIIUU KOMIICTCHIIMU

IIK-1.Cnocoben IIK-1.1. 3HaeT CTpYKTYpy, COCTaB M AWJAKTUYCCKHUE CIUHHIIBI
OCBauBaTh ¥ | IpeIMEeTHOM 001acTH (MIPErmoaaBacMoro IpeIMeTa).

UCIIOJIb30BaTh

TEOpPETUYECKHE 3HAHUA U
IPAaKTUYECKHE YMEHUS U
HaBbIKK B NPEAMETHOMU
o0jnacTu  NpU pELIEHUU
npodecCHOHATBHBIX 3a1a4

3. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Juctumimna «I'eoMeTpusi» OTHOCUTCS K 00s3aTeabHOW yacT  00pa3oBaTesbHOM MporpamMmbl
(1.0.07.02).

[Iporpamma Kypca npearnonaaraeT HalM4ue y CTyAIeHTOB 3HAaHUM 110 TUCIMUILINHAM:

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

4.1. CTpyKTypa U coepKaHHe TN CHUILTHHbI

Byl yaeOHBIX 3aHATHI

No Pazzen/rema Bceero | KontakTtHas pabora (ay.) §
n/m Hac. Jlexumn J3 113 CPC cE -
o o 5
3 g £
: X
3 ==
Pa3zoen 1.2nemenmut
6EKMOPHOIUL anzedpol 1 42 12 - 16 14
1. Tema 1. BexkropHoe
pocTpaHcTBO. basuc.
Koopannats! BekTopa 1
18 |6 - 6 6
2. Tema2.CxkansipHoe, 1 8
BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUS
24 6 - 10
Pa3zoen 2. Ananumuueckasn 1 57 18 - 20 19
2eomempus
Ha njaocKocmu
3. Tewma 3. TIpsimas Ha 1 33 10 - 12 11
TJIOCKOCTH
4. Tema 4. KpuBbie BTOoporo 1 24 8 - 8 8
nopsiJIKa
Pazoen 3. Ananumuueckasn 1 73 16 - 22 35
2eomempus

6 npocmpancmee




5. Tema 5a. [TmockocTs U 1 9 6 - 3
npsiMasi B IPOCTPAHCTBE
IIpomesxyTouHnas 36 36
aTTecTanus— YK3aMeH
Hroro 3a 1 cemectp 144 36 36 36 36
Tema 56. [1nockocts u 2 36 4 14 18
npsiMasi B IPOCTPAHCTBE

6. Tewma 6. [ToBepxHOCTH 2 28 6 8 14
BTOPOTO NOPSAKA
Pa3zoen 4. I'pynnosoii 2-3 84 16 26 42
n00X00 K 2eomempuu
Tema 7. [IlpeoOpazoBanusi | 2 44 8 14 22
TUIOCKOCTH
IIpomesxyTouHnas 36 36
aTTecTalus— YK3aMeH
Hroro 3a 2 cemecTp 144 18 36 54

8. Tema 8. DneMeHTbI 3 40 8 12 |20
MHOTI'OMEpPHOM IreOMETPUHU
Pazoen 5. Ilpoekmuenasn 3 68 10 24 34
2eomempus

9. Tema 9. TTonsitue 3 20 4 6 10
IPOEKTHBHOT'O MPOCTPAHCTBA

10. | Tema 10. OcHOBHBIC (HhaKTHI 3 48 6 18 24
IIPOEKTUBHOM I'€OMETPUHU
IIpome:xxyTounas
aTTecTalus— 3a4eT
HToro 3a 3 cemecTp 108 18 36 54
Pa3zoen 6. Inemenmuoi 4 88 |8 36 44
oughghepenyuanvnoi
2eomempuu

11. | Temall. BexTop- pyHkuus 4 8 - 4 4
OJTHOTO CKaJIIPHOTO
apryMeHTa

12. | Temal2. Kpussle B 4 44 |16 16 22
€BKJIMJIOBOM TIPOCTPAHCTBE

13 | Tema 13. IToBepxHOCTH B 4 36 |2 16 18
€BKJIMJIOBOM TIPOCTPAHCTBE
Paszoen 7. Ocnosanusn 4 20 |10 - 10
zeomempuu

14. | Temal3. «Hagama» EBxnnna 4 8 4 - 4
U MX KPUTHKA

15. | Tema 14. DnemMeHTHI 4 12 |6 - 6
reomerpun JlobaueBckoro
IIpomesxyTounas 36 36
aTTecTalUs— IK3aMeH
Hroro 3a 4 cemecTp 144 18 36 54 36
Hroro 3a kypc 540 90 144 198 108




4.2. Cogepxxanme TUCUMILIMHBI, CTPYKTYPHUPOBAHHOE 0 TeMaM (pa3esam)
Jlekuuu

Pazoen 1. dnemenmaul 6exmopnoil anzedoput
Tema 1. BekTopHoe npocrpanctBo. bazuc. Koopaunarsl BekTopa

BekTtopsl. JInHelHbIe onepanyy Hajl BEKTOPAMH.
Hanpasnenuslii orpe3ok. PaBeHCTBO HampaBieHHBIX OTpe3koB. [loHsATHE CBOOOAHOIO BEKTOpA.
CiioxeHue BEKTOPOB U €ro CBOMCTBA. BpruMTaHne BEKTOPOB. Y MHOKEHHE BEKTOpPAaHa YHCIIO
U €ro CBOMCTBA.
BekTopHoe npocTpaHcTBO. JIMHENHAA 3aBUCUMOCTD BEKTOPOB.
[TonsiTve BeKTOpHOTO (JIMHEHHOT0) MPOCTpaHCTBa U noanpoctpancTsa. [Ipumepsr. [lousrue
JIMHEMHO 3aBUCUMOM CHCTEMBI BEKTOPOB. MccienoBaHne CUCTEMBI BEKTOPOB C MTO3ULUNA
JIMHEHOM 3aBUCUMOCTH. JINHENHAA 3aBUCUMOCTD U KOJUIMHEAPHOCTh BEKTOPOB.
bazuc. KoopiuHaTel BEKTOpA.
JluneliHas 3aBUCHUMOCTb M KOMIUIAHAPHOCTh BEKTOpoB. [lonsaTrue Oazuca M pa3MepHOCTH
BEKTOPHOTO TMpocTpancTBa. AGGUHHBIN 1 OPTOHOPMUPOBAaHHBIN Oa3uckl. KoopauHaTel BEKTOpa
1 uX cBoiicTBa. [Ipoekuus BEeKTOopa Ha OCh U €€ CBOMCTBA: MPOEKLHS HA OCh CYMMbI BEKTOPOB U
MIPOMU3BEJCHUS BEKTOPA HA YUCIIO.

Tema 2.CkajisipHoe, BEKTOPHOE  CMEIIAHHOE MPOU3BeIeHUs

CkangapHoe MPOou3BeICHNE BEKTOPOB.
OproroHanbHas TMPOEKIHMS BEKTOpa Ha och M €€ cBoiicTBa. OrpeneiaeHne CKaIsIpHOrO
npousBeneHus. ['eomerpuueckue W aireOpanveckre CBOMCTBA CKalIPHOTO IPOU3BEACHUS.
Bbluncnenne AnuHBI  BEKTOpa U Yrila MEXAY BeKTopamHu. BbIpaxkeHHE CKaIspHOTO
MIPOU3BE/ICHUS BEKTOPOB B KOOpAMHATAX.
BekTopHoe 1 cMelIaHHOe MPOU3BEICHUS BEKTOPOB.
OmnpeneneHnue BEKTOPHOro mpou3BeneHus. ['eomerpuueckue u anredpanyeckue CBOMCTBA
BEKTOPHOTO TPOU3BEJCHHUS BEKTOPOB. BhIpakeHWe BEKTOPHOTO NPOU3BEACHUS BEKTOPOB B
koopauHarax. OmpenerneHue CMEIIaHHOTO TPOU3BEACHUSI BEKTOPOB. ['€OMETpUYECKUN CMBICI
CMEIIAaHHOTO TMPOU3BEACHHUS BEKTOpOB. (CMeEIIaHHOE TPOU3BEACHHE U KOMIUIAHAPHOCTH
BEKTOPOB. BhIpakeHHE CMEIIaHHOTO MPOU3BEACHHS BEKTOPOB B KOOPIUHATAX.

Pazoen 2. Ananumuueckasn zeomempus Ha NJ10CKOCMU

Tema3. IIpsimasi Ha IVIOCKOCTH

IIpocreiilye 3a1a41 aHATUTUYECKON T€OMETPUU HA IIOCKOCTH.

Crioco06b! 3a/1aHUS IPSMON Ha MIIOCKOCTH.

Addunnslit penep. ApduHHBIE KOOPAUHATHI TOUKU. JleeHne oTpe3Ka B JaHHOM OTHOIIEHUH.
OptoHopMupoBaHHbIil penep. [IpsMoyroiapHble €KapTOBBI KOOpAWHATBHI TOUKH. PaccrosHue
MEeXIy AByMs Toukamu. IIpeoOpazoBanue koopauHAT. AnreOpanyeckas JUHUS U €€ MOPSIOK.
VpaBHEHMsI TpsAMOM, 3aJaHHOM: TOYKOM M HAIpaBISAIOIIHAM BEKTOPOM, JABYMS TOYKAMH,
OTpe3KamH. Y paBHEHHE MPSIMOM € YIIIOBBIM KO3 PUIIMEHTOM.

IIpsiMas Kak JIMHUSA OEPBOTO MOPSIKA.

MeTpuueckue 3a/1aqyu TEOPUU MPSMOM Ha MIIOCKOCTH.

OO61iee ypaBHeHHE MpPsIMOW M €ro McclieZjoBaHHe. B3anMHoe pacmosnoxkeHue ABYX MpsSMbIX Ha
miockocTH. [Iydok mpsaMmeIX. 3agaHue NOpSAMOM TOYKOM M HOPMAJIbHBIM  BEKTOPOM.
HopMmupoBanHoe ypaBHeHHE NOpsiMON. BbIUMCIIEHHE OTKIOHEHWS W PACCTOSIHUA TOYKH OT
OpsAMOM. YTon MeXIy ABYMs NpsAMbIMH. BpluncieHune BeIWYMHBI OPUEHTHUPOBAHHOTO YIJIA
MEXIY ABYMs IIPSIMBIMHU Ha IUIOCKOCTH.




Tema4 .Kpusbie BTOPOro nopsiika

Qquuric.

OnpeneneHne M KaHOHUYECKOE YypaBHeHMEe dinunca. CBoiicTBa auuica (OrpaHMYEHHOCTb,
CUMMETPUYHOCTh, I€peceYeHrue ¢ OocsMH KoopauHar).M3ydenune ¢opmel u u300paxkeHne
IUIHTICA. DKCIEHTPUCHTET JIUTHIICA. JJUPEeKTPUCH SIUTHIICa.

['unep6ona u napaboa.

OmnpenenneHne W KaHOHWYECKOe  ypaBHeHume  rumepOonsl.  CBoiicTBa  THIIEpOOIIBI
(CMMMETPUYHOCTB, IEpECceYeHHE C OCSIMU KOOPAMHAT, pa30UeHNe Ha JABE BETBH).
OKCHEHTPUCUTET TUNEepOONbl. W JUPEKTPHCH TunepOonsl. OmnpeneneHre M KaHOHHYECKOE
ypaBHeHHe mapabosbel. CBoiictBa mapaboibl. [losmsipHOoe ypaBHEHHE 3JUTHIICA, TUIEPOOIBI U
napaboJIbl.

Knaccudukarms KpuBbIX 2-T0 HOpsIIKA.

OOmee ypaBHEHHWE KpUBOW BTOpOro MOpsiIka M ero wucciuenosanue. [IpuBenenume oOiero
ypaBHEHUsI KPHBOH 2-TO MOpsAKa K KaHOHWYECKOMYy BHAy. Knaccudukanus KpUBBIX 2-TO
HOPSIKA.

Pazoen 3. Ananumuueckan zeomempus ¢ RPOCMpancmee
TemaSs. IliiockocTh ¥ IpsIMasi B IPOCTPAHCTBE

IIpocTeiinmme 3a1auu aHATUTHIECCKON T'eOMETPHU B IMMPOCTPAHCTBE.

Cnoco0Obl 3aaHus IMJIOCKOCTHU B IMPOCTPAHCTBE.

A¢dunnsiii penep. [lenenue orpe3ka B JaHHOM OTHOLIEHMH. OpPTOHOPMHUPOBAHHBINA perep.
Paccrosinne Mexnay nByms Toukamu. [loHsTHe 00 ypaBHEHMM MOBEPXHOCTH B IPOCTPAHCTBE.
Anrebpanueckas JMHUSA U €€ MOPSJIOK. YpaBHEHHs IUIOCKOCTH, 3aJaHHOW: TOYKOH W JBYMs
BEKTOPAMH, TPEMsI TOUKAMH, OTPE3KaMHU.

I1710CKOCTh KaK MOBEPXHOCTH MEPBOrO MOPSAAKA.

MeTtpuyeckue 3a/1a4i TEOPUU IIIIOCKOCTH.

OO01iee ypaBHEHHE IUIOCKOCTH M €r0 UcclieloBaHne. B3anMHoe pacnoiokeHne AByX MI0CKOCTeN
B npocTpaHcTBe. CBfA3Ka IUIOCKOCTEH. 3aJaHuE IUIOCKOCTH TOYKOM M BEKTOPOM HOPMAJIH.
HopmupoBaHHOe ypaBHEHUE IIIOCKOCTH. BBIYKMCIIEHHE OTKIIOHEHUS U PACCTOSHUSA OT TOYKH 0
IJIOCKOCTH. BpIuncieHne yria Mex1y INIOCKOCTSAMH.

CrniocoObl 3a/1aHus OPSIMON B TPOCTPAHCTBE.

Merpudeckre 3a1a4u TEOPUH NMPSIMON B MPOCTPAHCTBE .

VYpaBHEHHs NMPSAMOM, 3aJaHHOW: TOYKOW M HANPABIIAIOIIMM BEKTOPOM, JBYMs TOYKaMH, IBYMs
IUIOCKOCTSIMU. B3anmHOE pacrnosiokeHue JByX TIpsAMBIX B IPOCTpaHCTBE. B3anmHoe
pacrnojiokeHue NpsIMOM M IJIOCKOCTH B mpocTpaHcTBe. Ilydok muiockocteil. CBs3ka MpsIMBIX.
Brluucnenue yrma: Mexay HNpsIMOM M IUIOCKOCTBIO, MEXAY IBYMs NpPSAMbIMH. Bberaucienue
PACCTOSIHUSA: OT TOYKH JO MPSMOM; MEXAY CKPEIIMBAOIIMMUCS PSIMBIMHU.

Tema 6. IloBepxHOCTH BTOPOI0 NOPSIAKA
IMmmmaaprYecKkiie 1 KOHMYECKHE MOBEPXHOCTH 2-0r0 MOPSAKA.
IToBepXHOCTH BpaIllcHHUS.
Ornpenenenne u 001Iee ypaBHEHNE TMIMHAPUYECKON TOBEPXHOCTH 2-0T0 MOPSIKA.
Kanonnueckue ypaBHeHUs 1 n300pakeHUE IMIMHAPUIECKUX TTOBEPXHOCTEHN 2-0T0 MOPSIKA.
Ornpenenenne u 001Iee ypaBHEHHE KOHUYECKON TOBEPXHOCTH 2-0r0 mopsiaka. KanoHnnueckoe
ypaBHEHHE HEBBIPOKIECHHOTO KOHYyca 2-0r0 nopsnka. Konndeckue ceuenus. Onpenenenue u
ypaBHEHUE MMOBEPXHOCTH BPAILICHUS .

H3ydeHune MOBEpXHOCTEH BTOPOIO MOpsAKa MO KAHOHUYECKUM VPABHECHUSIM.




Dnuncona U ero cBoiictBa. OMHOIMONIOCTHBIN TUIIEPOOJION ] M €r0 CBOMCTBA. [IpsiMmonnHeliHbIe
00pa3yromme OJHOMOJIOCTHOTO TUIepOoIoua. JIBYIONOCTHBIA TUIIEPOOTIOU U €ro
CBOWCTBAa. ODiunTUYeckuii mapabosyous. ['unepbonuyeckuii mapabonoun. IlpsmonuHeiiHbie
o0pa3yroIire TunepooINIecKoro napadoaona.

Pazoen 4. I'pynnoeoii nooxoo k zeomempuu

Tema7. [IpeoOpa3oBaHus NJI0CKOCTH

JIBIDKEHUS INIOCKOCTH U UX CBOMCTBA.

[Tonsitre mpeoOpazoBanus MmIockocTu. OnpeeieHue u MPUMEPhI IBIKEHUH MTOCKOCTH.
Kanonuueckrie GoOpMynbl YacTHBIX BHJIOB JIBIDKEHUS IIOCKOCTH. (CBOWCTBA JIBHIKEHUI
IUIOCKOCTH.

Krnaccudukaiiyus ABMKEHHHI IIIOCKOCTH.

AHanuTUYeCKOoe 3aJJaHie IBUKEHUM MIIOCKOCTH. JIBHxkeHus 1-oro u 2-oro poja.

['pymnmna aBMXEeHUI MIOCKOCTH U €€ MoArpynibl. PaznoskeHue NBUKEHUN MIIOCKOCTH B
KOMITO3HIIMIO OCEBBIX cuMMeTpuid. Kitaccudukanus TBHKEHHIA MITOCKOCTH.

[Tomo0Ows IJIOCKOCTH M MX CBOMCTBA.

[IpeoOpa3zoBanue 1MogoOus IJIOCKOCTH. ['OMOTETHsI TUIOCKOCTH M €€ CBoMcCTBa. Paznoxenue
no100Msi B KOMITO3UIIMIO TOMOTETHH U JBUKEHHS. AHATUTHUYECKOE 3a/aHue noaoodwus. ['pynmna
10100Ui MIOCKOCTH U €€ MOATPYIIIIHI.

AdduHHbIE Tpe00pa3oBaHus IIOCKOCTH.

Onpenenenne u cBoiicTBa apuHHBIX MpeoOpazoBaHuil MmiuockocTu. [lpumepsr apuHHBIX
npeoOpazoBanuil 1IockocTH. Dopmynbl addUHHBIX MpeoOpa3oBaHMN IIOCKOCTH. ['pymnma
adGUHHBIX TPeoOpa30BaHU TUIOCKOCTH U €€ MOArpYIIbl. [ pynmnoBoi moaxo K reOMeTpuu.

Tema 8. Di1eMeHTHI MHOTOMEPHOIi reoMeTpHHU

Addunnoe n-mMepHoe npocTpaHcTBO. AQPuHHBIE TpeoOpazoBaHUs.

Cuctema akcuoMm Beiins addunHoro npocrpancTBa A, u €€ npocreimue cieactsust. [lonsrue
K-MepHO#l TIIOCKOCTH, TONYIUIOCKOCTH, OTpe3Ka, Jiyda, yria B apduHHOM mpocTpaHcTBe An.
Adounnsiii peniep. [IpeodpazoBanue apPUHHBIX KOOpAMHAT. YpaBHEHUs K-MEpHOM TIIOCKOCTH
B3aumuoe pacnonoxenuek - miuockocteid B N-MepHOM ad@uHHOM mpocTpaHcTBEe  An.
Onpenenenne M CBoiicTBa ap@uUHHBIX MpeoOpa3oBaHuil apuHHOrO mpocTpaHcTBa An.
®opmynsl ahpuHHBIX TpeodpazoBanuil. ['pymnma adppruHHBIX TpeodpazoBaHui U €€ MOATPYIIIIHL.
EBKINI0BO N-MepHOE NPOCTPAaHCTBO. JIBMKEHMSI €BKJIMJI0BA pOCcTpaHCcTBa En.

Omnpenenenue eBKINI0BAa N-MEPHOTO BEKTOPHOTO MPOCTpaHCcTBa. HaxoxxaeHue NuHbI BEKTOpaA U
BEJIMYMHBI yIriia Mexay BekTopamu. OrpeneneHue eBKINAoBa MpocTpaHcTBa En PaccrosHue
MEXIy IByMs Toukamu. OmpeseneHue M CBOMCTBa JBHXKEHUH mpocTpaHcTBa En. dopmynsl
JBWOKEHUH npocTpaHcTBa En. I'pynma asrkenuit mpoctpanctsa En, [Tpumepst e€ moarpymm.
[IpeoOpaszoBanue noao6us. ['pynmnoBoif moaxoa K reOMETpUH.

[TpeoGpaszoBanue nomodus npocrpanctsa E,. ['omoreTus npocrpancTsa E, 1 €€ CBOICTBA.
Paznoxxenne nogo0ust B KOMIIO3ULUIO TOMOTETUN U JIBUKEHUs. DopMyIbl Mogo0ouid eBKINI0BA
npoctpaHnctBa E,. I'pynna nonobuit u e€ noarpymnmsl. [Ipeamer reomerpun

Pa3zoen 5. Ilpoexmugnasn zeomempusn
Tema 9. IloHsiTHE NPOEKTHBHOIO NPOCTPAHCTBA

IIpoeKTHBHOE MPOCTPAHCTBO M €TI0 MOJICIIH.




OnpeneneHre N—MEPHOTO MPOEKTHUBHOIO MPOCTPAHCTBA. MoAENM NPOEKTUBHOW NPSMOU M
IIPOCKTUBHOM ILIOCKOCTH. IIpocreliue cBolcTBa ABYMEPHOIO M TPEXMEPHOI'O NPOECKTUBHBIX
IIPOCTPAHCTB.

IIpoexTuBHbIC KOOpAUHATEL. [IpsAMas Ha NPOEKTUBHOM INIOCKOCTH.

Onpenenenue NpoeKTUBHOrO pernepa. [IpoekTHBHBIE KOOpAMHATBI TOYEK M MX CBOWCTBA.
TeopemMa O CTPOEHMM NPOEKTHBHOIO pelepa. dopmyibl TpeoOpa3oBaHusl MPOESKTHBHBIX
koopauHar. llocTpoeHne TOYek IO MX KOOpAMHATaM HAa MOJEIAX MPSAMOM U IUIOCKOCTH.
ITapamerpuueckue ypaBHEHUs IIPSIMOM HAa IIPOCKTUBHOM IUIOCKOCTH. YPaBHEHHE IIPSIMOM Ha
IIJIOCKOCTH.

Temal0. OcHoBHBIE (AKTHI NPOCKTUBHOM IeOMeTPUH

ITpunnmn neoiictBeHHocTu. Teopema Jlesapra.

CootBercTBHE MEXKIYy TOYKAaMU W MPSAMBIMM Ha IPOEKTUBHOM IUIOCKOCTH. IIpuHnmmn
JBoicTBeHHOCTH. [IprMeprl ABOMCTBEHHBIX NpeiokeHuid. Teopema Jlesapra. HacTHele citydan
TeopeMsl Jlezapra Ha pacIIMPEHHON MJIOCKOCTH.

ITpoekTrBHBIE TPe0Opa3zoBaHUsL.

Omnpenenenne 1 CBOMCTBAa MPOSKTHUBHBIX 0TOOpakeHH. [IpOeKTHBHbBIE U MEPCIIEKTUBHBIC
otoOpaxeHnus. OnpenencHue U CBOICTBa NPOEKTUBHBIX MpeoOpa3zoBaHuil. [ pymnmna npoeKTUBHBIX
npeoOpa3oBanuii. DopMyIbl MPOESKTUBHBIX NMPeoOpa3zoBanuii . [[poekTuBHBIE IPeoOpa3oBaHUs
m1ockocTu. ['omonorus u e€ cBoMCTBA.

CI105%kHO€ OTHOIIEHHUE.

CI10)XkHO€ OTHOIICHHE YETHIPEX TOYEK OJHOU MpsSIMON U ero cBoictBa. CJI0KHOE OTHOIIEHUE
YEeTBIPEX OpSAMBIX ~ OJHOTO Iydka. ['apmoHmMueckue derBepkn ToyeK. [lonHblid
YETBIPEXBEPIIMHHUK U €r0 CBOMCTBA.

KpuBble BTOPOro nopsjaka Ha IPOCKTUBHON IIIOCKOCTH.

HeszaBucumocTs omnpeneneHuss KpUBOM OT BBIOOpa MNpoOeKTUBHOro penepa. llpuBeneHue
ypaBHEHMsI KpUBOW K KaHOHHYecKoMy Buay. Kiaccudukanus KpuBbIX BTOPOTo MOpsiAKa.
B3aumHoe pacnosnoxkeHue npsAMOM W KpuBOM 2-ro mopsaka. ConpsyKEeHHOCTb TOYEK
OTHOCHUTEIIBHO KpuBOU. I1oisApa, moitoc, moiaspurer.

Pa3zoen 6. dnemenmol ougppepenyuanvroii 2eomempuu
Tema 11. KpuBble B eBKJINI0BOM NPOCTPAHCTBE

BekTop- QyHKINSA OAHOrO CKaIsIpHOTO apryMeHTa.

OnpezneneHue U NpUMeEpsl BEKTOP - PYHKIUI OJTHOTO cKaJsipHOro aprymenTa. IIpenen BekTop —
(GYHKLIUU OJJHOTO CKAJIIPHOTO apryMeHTa M ero cBoicTBa. HempepblBHOCTh BeKTOp — (QyHKIMH
OJIHOTO CKaJIIpHOro aprymenta. IIpom3BosnHas u TeopeMsl o AuddepeHInpyeMOCTH BEKTOP —
GyHKLIUI 0JJHOTO CKalIsipHOTO aprymenTta. ®@opmyina Teiinopa.

IToHsiTHE KPUBOH B €BKJINI0BOM IIPOCTPAHCTBE.

OmnpeneneHue U NpUMEPBl JIEMEHTAPHBIX KPUBBIX B €BKJIMJIOBOM IpoCTpaHCTBE. I'nmaakue n
perynsapHble kpusble. JlimHa nyru  kpuBoil. Harypanbnbiii napamerp. KacarenpHas u ee
ypaBHeHue. HopmaiibHas MI0CKOCTb.

Popmyibl Ppene. HarypanbHble ypaBHEHUS.

Conpukacaromascs IIOCKOCTb. buHOpManb U Ii1aBHas HOpMaib. OpTOrOHAIBHBIM MOJBUKHON
penep. Pemep ®pene u ero nepuBanuoHHble (opmyibl. KpuBu3sHa u KpydeHuHe U HX
reOMETPUUYECKUN CMbICI. BpruncnurenbHble GopMyibl KPpUBU3HBI U KpydeHus. HarypanbHbie
ypaBHeHus. Kitaccel muHMiA.

Tema 12. Ilogepxnocmu 6 e6K1UO080M RPOCMPAHCMEE.




[ToHsATHE TOBEPXHOCTH B €BKIMJOBOM IPOCTPAHCTBE. JJIEMEHTapHas NOBEpXHOCTh. [loHsATne
oOmield TOBEPXHOCTH, MPOCTOM IOBEPXHOCTH. YpaBHeHHE IOBEpXHOCTH. lnankue u
peryispHbsle oBepxHOCTU. KacaTesbHas INIOCKOCTh U HOPMAaJIb IIOBEPXHOCTH.

[epBas kBagpaTHuHas GopMa NOBEPXHOCTU. BriyrcieHne ATUHBI IyTH JTUHUM Ha TIOBEPXHOCTH.
Bbruncnenue yrina Mexay JUHHSMH Ha TOBEPXHOCTH. Bprumcnenwe ruomaan oOjacTé  Ha
IIOBEPXHOCTH.

Pa3zoen 7. Ocnosanun zeomempuu
Tema 13. «Hauana» EBkiinaa u X KPUTHKA

[Ipobaema msToro nocrynara EBkimnpa.

I'eomerpus no Esximaa. "Havyana" EBkimnna. O630p comepkanus nepBoi kuuru «Hauam.
[TsaTeiii mocTynar EBkinaa u akcuoma napajuienbHbiX. [1aTeiil moctynatr EBkinaa u Teopema o
cymMe yrioB TpeyroibHuka. [lepBas u Bropas teopemsl Cakkepu — Jlexxanpa.

Bo3HHKHOBEHHE COBPEMEHHOM aKCHOMATHKHU €BKIMAOBOM TSOMETPHH.

OTKpBITHE HECBKIMI0BOW reomerpun. Crucrema akcuoMm [minpOepra €BKIMIOBON T€OMETPHH.
OO0ocHOBaHHME EBKIIMI0OBOM reoMeTpuu 1o Beitnro.

Tema 14. DuemenTsl reomerpun JlodaueBckoro

Axcroma JIo6a4eBCKOro U €€ mpocTelIme CIeICTBUS.

H.N. JloGaueBckuit u ero reomerpus. Axcuoma JloGaueBckoro. Teopema O cCymMme YIJIOB
TpeyrojibHuKa. TeopemMa o CpaBHEHUM TPEYTrOJIbHUKOB Ha IIOCKOCTH A2. Teopema o B3auMHOM
PacIoJIOKEHUH IPSIMbIX Ha TUIOCKOCTH A2.

[Tpsimble Ha mockoctu JIoGaueBcKoro.

B3aumHoe pacnionoxenue npsmMeIx Ha miiockoctu JlobaueBckoro.

Omnpenenenne napajuledbHbIX U pacXofsamuxcs NpsMbiX. CBoHcTBa MapayuleIbHBIX MNPSMBIX.
VYron napamiensHocTy U ero cBoiictBa. Dynkius JlobaueBckoro u e€ cBoicTBa.

OKpy’>KHOCTb, SKBUJIUCTAHTA U OPULIUKIL.

HpaKanecmle 3aHATHUSA

Ipakxmuueckue 3anamus npogoosimcsi 8 popme npaKmuKyma: npeononazaemcs peuieHue
3a0ay pasHo2o YPOBHsL CIOHCHOCMU NPU ONOPe HA ONpedeNeHUs U C8OUCMBA OCHOBHLIX NOHAMULL
no meme.

Pa3zoen 1. Inemenmul 6eKmopuoii anzeoput

Yuebnvie yenu:
CdopmupoBaTh CHCTEeMAaTU3UPOBAHHBIC 3HAHUS CTYJACHTOB I10 METOJIaM PEIICHUS 3a1a4
BEKTOPHOM anreOphl U €€ MPUIOKEHH K MIKOJIEHOMY KypCY T€OMETPHH.

IIpakTnueckoe 3ansaTne 1.
Tema: BekropHoe npocrpancTso. bazuc. Koopaunarel BekTopa
ITonsTtue BekTopa. Cll0)KEHNE BEKTOPOB.

Yuebnvie yenu:

1. IToBTOpUTH OCHOBHBIE JTalbl BBEJICHUS TIOHATUSI «CBOOOJHBIN BEKTOP» U c(HhOpMYITHpPOBATH
oTpesiesieHue.

2. [ToBTOPUTH OlpeieTICHHE MOHSATHS CYMMBI BEKTOPOB.

3. Pemmth 3a/1a4un Ha MCIIOJIL30BAHUE ONPEICICHUS M CBOMCTB CIIOKCHHSI BEKTOPOB.

OcHogrble mepMUHbL U NOHAMUSL:



-HaIpaBJICHHBIN OTPE30K,
-CBOOO/IHBIN BEKTOP (BEKTOD),
-CyMMa BEKTOPOB.

IIpakTHyeckoe 3ansiTue 2.
Tema: BexkropHoe npocrpancrso. basuc. Koopaunarsl BekTopa
JIuHelHble onepanyy HaJ BEKTOPaMHU.

Yuebnvie yenu:.
1. PemuTh 3a/1a4u Ha UCIIOJI30BAHUE OMPE/IEICHHUS U CBOMCTB JIMHCHHBIX OTEpAIMi HaJl
BEKTOPaMHU.
OcHogHble mepMUuHbl U NOHAMUSL:
-CyMMa BEKTOPOB,
- pa3HOCTb BEKTOPOB,
-IIPOU3BEJCHUE BEKTOPA HA YUCIIO,
- BEKTOPHOE MPOCTPAHCTBO.
IIpakTHyeckoe 3ansaTHE 3.
Tema: BekTopHoe npocrpancTBo. basuc. Koopaunarel BekTopa
JIunelinast 3aBUCHMOCTE BEKTOPOB. KoopaAnMHATEI BEKTOPA.

Yuebnwvie yenu:

1. Pemnth 3a1auy Ha yCTaHOBJIEHUE JIMHEWHOMN 3aBUCUMOCTH WJIM JIMHEMHON HE3aBUCUMOCTHU
3aJJaHHOW CHCTEMBI BEKTOPOB.

2. PemmnThb 3a1aun HA HaXOXKJAEHHUE KOOPJUHAT BEKTOpa B JaHHOM Oazuce.

3. BeinosiHuTh 3a/1aHus caMocToATeNbHOM padoThr Nel.

OcHosHble mepMUuHbL U NOHSMUSL

-TpUBHaJIbHAs W HETPHUBUAJIbHAS JIMHEHHAS KOMOUHALIMS,
'J'H/IHGI\/JIHO 3aBUCHUMBIC M HC3aBUCHUMBIC BCKTOpBI,
-KOJUTHHEApHBIE BEKTOPHI,

- KOMHHaHapHLIe BeKTOpBI,

-BEKTOPHOE MTPOCTPAHCTBO,

- BEKTOPHOE TO/IIIPOCTPAHCTBO,

-0asuc,

'KOOI)I[I/IH&TI)I BeKTOpa.

IIpakTnueckoe 3ansaTHe 4.
Tema: CkansipHoe, BEKTOPHOE U CMEIIaHHOE NIPON3BeCHUS BEKTOPOB
CkanspHoe IpOU3BEICHNE BEKTOPOB

Yuebnvie yenu:.

1. PemuTs 337291 HA HWCIOJIE30BAHUE ONPEICICHUS M CBOWCTB CKAJISPHOTO MPOU3BEICHUS
BEKTOPOB.

OcHogrble mepMuHbl U NOHSMUSL:

-TPOEKITUS BEKTOpPa Ha OCh,

-CKaJIIPHOE TIPOU3BEJICHNE,

-MOAYJ b BEKTOPA,

-YTOJI MKy BEKTOPAMH.

IIpakTnyeckoe 3ansTue 5,6.
Tema: CkajisipHOe, BEKTOPHOE M CMellIaHHOE NIPON3Be/IeHUs] BEKTOPOB
CkanspHOe U BEKTOPHOE MMPOU3BEICHHS BEKTOPOB

Yuebnvie yenu.

1. Permmth 3a7a4u pa3HOrO YPOBHS CIIOKHOCTH Ha HCIOJIb30BAHUE OMPEICIICHHS U CBOWCTB
CKaJIIPHOTO ¥ BEKTOPHOTO MPOU3BEICHHUS BEKTOPOB.

OcHosHble mepMUHbL U NOHSAMUSL:



-CKaJIsIpHOE TIPOM3BE/ICHUE,
-BEKTOPHOE ITPOU3BE/ICHNUE,
- TUTOIIAIh MapajuIeIorpamMmma.

IIpakTHYeckoe 3aHsATHE 7.
Tema: CkansipHoe, BeKTOPHOE U CMeIIaHHOE MPON3BeleHNsI BEKTOPOB
BekTopHoe U cMelIaHHOe TPOU3BE/ICHUS BEKTOPOB.

Yuebnvie yenu:.

1. Pemmth 3a7a4 pa3HOrO YPOBHS CIIOKHOCTH Ha HCIOJIB30BAHUE OMPEACICHIS U CBOWCTB
BEKTOPHOTO MIPOM3BEICHUS M CMEIIAHHOTO TIPOU3BEICHHUS BEKTOPOB.

OcHosHble mepMUuHblL U NOHAMUSL:

-BEKTOPHOE ITPOU3BE/ICHNUE,

-CMEIIIaHHOE TMPOU3BEICHHE,

-00beM MapajuieNenune/a.

IIpakTuyeckoe 3ansiTue 8.
Tema: CkansipHoe, BEKTOPHOE H CMENIAHHOE MPOU3BeeHHsI BEKTOPOB

CKkajisIipHO€, BEKTOPHOE M CMEIIAHHOE ITPOM3BEJICHHS BEKTOPOB.

Yuebnvie yenu:
1. BeImomHUTH BCe 3a/1aHus KOHTPOIbHON paboThl Nel.

Ocnosnble mepmuHbl U NOHAMUAL:
-CKaJIEIPHOC IIPOU3BCACHUC,
-BCKTOPHOC MMPOU3BCACHUC,
-CMCIIaHHOC IIPOHU3BCACHUC.

Paszoen 2. Ananumuueckasn zeomempus Ha RAOCKOCMU

Yuebnvie yenu:

CdopmupoBaTh yMEHUS UCIIOIB30BaTh BEKTOPHBIN U KOOPUHATHBIN METO/BI IIPU PELLICHUN
3a1a4 aHAJIMTUYECKOM Nre€OMETPUM HA ILNIOCKOCTH:

a)Ha COCTaBJIEHUE YpaBHEHUH MPSMOIi;

0) Ha KcciieloBaHUE Pa3IMYHBIX KOHPUTypalui U3 IpsSMBbIX;

B) Ha UCII0JIb30BAaHKE ONPEEIICHNH, YPaBHEHUM U CBOMCTB AJIIUIICA, TUIIEPOOJIbI, TapaboJIbl;
I') Ha MpHUBEJICHHE OOIIEro ypaBHEHUs KPUBOM 2 — Oro MopsiaKa K KAHOHMUECKOMY BUILy U
IIOCTPOEHNE KPUBBIX.

IIpakTuyeckoe 3ansaTue 1.
Tema: IIpsaMast Ha VIOCKOCTH
TIpocTtenmue 3aJa4i aHAIIMTHYECKON T'€OMETPHUU Ha INIOCKOCTH

Yuebnvie yenu.
1. PaccMmoTpeTs pelieHne IpocTelmX 3a1a4 aHaTMTHYECKON T€OMETPUHN Ha IITIOCKOCTH.
2. Pemmth 3a7jauu HA HUCHONIB30BaHKUE (POPMYIL: a) JIEJIEHUS OTpe3Ka B JAHHOM OTHOIIEHUH ; 0)
BBIUMCJIEHHS] PACCTOSHUS MEXK1Y TOUKAMHU.
OcHosHble mepMuHblL U NOHAMUAL:
-apuHHAS cHCTeMa KOOPUHAT,
- KOOpJIMHATBI TOUKH,
-JIeJIeHHEe OTpe3Ka B IaHHOM OTHOLIEHHH,
-IIpsIMOYTOJIbHAs IEKapTOBa CUCTEMa KOOpAMHAT,
-paccrosiHue.

IIpakTnyeckoe 3ansTHe 2.

Tema: IIpsiMasi Ha JIOCKOCTH



CrocoOsl 3a/1aHus IPsIMOM Ha INIOCKOCTH

Yuebnvie yenu:.
1. O6¢cynuTh ( TOBTOPUTH)CITOCOOBI 3a1aHUs MPSMOKN Ha TUIOCKOCTH.
2. Pemmthb 3a7aun HA  COCTaBJIGHUE YPAaBHEHHHM TNPsSMON Ha IUIOCKOCTH.
OcHogHblie mepMuHbl U NOHAMUSL:
-HAIPABJIAOLIUN BEKTOP,
-KaHOHUYECKOE YpaBHEHHUE,
-apaMeTpuvecKue ypaBHeHHUS,
-o0111ee ypaBHECHHE.
IIpakTnyeckoe 3ansTue 3.
Tema: IIpsimasi Ha JIOCKOCTH
Crioco0blI 3a/1aHUS IPSMOUN Ha MIIOCKOCTH.
Bsaumnoe pacrnosioxkeHne OpsiMbIX Ha MIOCKOCTH.

Yuebnvie yenu:

1. O6cynuTs ( MOBTOPUTH) CIIOCOOBI 331aHUS TIPSMON Ha MIIOCKOCTH.

2. Pemmts 3ajaun pa3HOro ypOBHS CIOKHOCTH Ha COCTAaBJIEHUE YpPaBHEHUHM NpsMON Ha
IJIOCKOCTH.

3. PaccMoTpeTh BO3MOXKHBIE Cllydad B3aMMHOTO PACIIOJIOKEHHSI MIPSIMBIX Ha MJIOCKOCTH.

4. Pemmtb 3a/1a4¥ pa3HOTO YPOBHS CIOXHOCTH Ha HCCJIEI0BAaHUE B3aUMHOI'O PaCIOIOXKEHUS
3aJJaHHBIX MPSAMBIX Ha IIOCKOCTH.

OcHogHble mepMUHbL U NOHAMUSL:
-ypaBHEHHUE B OTPE3KAX ,
-YpaBHEHHE C YTIIOBBIM KO3()PHUIIHEHTOM.
-IapajuiesIbHbIEC MPSIMBIE,
-IIy4OK IPSIMBIX.
IIpakTuyeckoe 3ansaTue 4,5.
Tema: IlpsiMast Ha VIOCKOCTH
MeTprdeckue 3a1a91 TEOPHH IPSIMOI Ha IIIOCKOCTH.

Yuebnvie yenu:.
1. Pemnte MeTpuyeckue 3aayi: HA  COCTAaBJIICHUE YPABHEHUS MPSAMOIL, BHIYUCICHHE
paccTOSTHUM, BBIYMCIIEHUE YITIOB MEXy NPSIMBIMU Ha TUIOCKOCTH.
OcHogrbie mepMuHbl U NOHAMUSL:
-HOpMaJbHBII BEKTOD,
-OTKJIOHEHHE U PAcCTOSIHUE TOYKU OT MPSIMOH,
-YroJl MEeXAy MPSMBIMHU Ha MJIOCKOCTH,
-OPUEHTUPOBAHHBIA YT OJI.
IIpakTHuyeckoe 3ansiTue 6.
Tema: IIpsiMasi Ha IJIOCKOCTH
Yuebnvie yenu:.
1. BoImorHUTE BCe 3a1aHusI KOHTPOJIBHOW paboThl Ne2.

IIpakTHyeckoe 3ansTHE 7.
Tema: Kpusble BTOpOro nopsiaka
Smmrc.
Yuebnvie yenu:.
1. [ToBTOpUTH OMpeeIeHnEe SJUTHIICA U OCHOBHBIE (POPMYIIBI , CBSI3aHHBIE C ITOUW KPUBOIA;
2. Pemmuth 3aa4M Ha COCTaBJICHHE KAHOHUYECKOTO YPABHEHHUS DJUTUTICA M IOCTPOCHHUS JUIUTICA
10 €r0 YPaBHEHUIO.
OcHogHble mepMuHbl U NOHAMUL:

-3JIJIUIIC,



-(pOKYCHI,

-KaHOHHYECKOE ypaBHEHUE,
-IIOJTyOCH,
-OKCLICHTPUCHUTET,

- IUPEKTPUCHL.

IIpakTuyeckoe 3ansaTue 8,9.
Tema: Kpusble BTOPOro nopsiaka
[Munep6oura. Ilapaboaa.

Yuebnvie yenu:.

1. [ToBTOPUTH OmpeeneHre rurnepooibl 1 OCHOBHBIE (POPMYIIBI , CBSI3aHHBIE C ATON KPUBOIA .
2. Pemmth 3aa4M Ha COCTABJICHHE KAHOHUYECKOTO YPAaBHEHUS TUIIEPOOIIBI U TOCTPOCHHUS
runepOossl 1o e€ ypaBHEHHUIO.

3. IloBTOopuTh OMpeneneHue mapaboabl W OCHOBHBIE (DOPMYJIBI, CBSI3aHHBIE C ATOI KPUBOA.
4. PemuTb 3a/1a4¥ Ha COCTABIICHNE KAHOHUYECKOTO YpaBHEHHUsI MapaboIibl U OCTPOCHUS
napaboJIbl 110 €€ ypaBHEHHUIO.

5. BBIMOTHUTH 3a/1aHUs CaMOCTOSATENbHOM padoThl No2( yactbl).

OcHogrbie mepMuHbl U NOHAMUSL:

-rurep0oa,

-poxycsl,

-KaHOHUYECKOE YpaBHEHHUE,

-3KCIEHTPHUCHUTET,

-IUPEKTPHUCHI,

-aCUMITOTBHI.

IIpakTunyeckoe 3ansitue 10.
Tema: KpuBbie BTOpOro nopsiaka
[TpuBeneHre 0OIIEro ypaBHEHUS KPUBOH 2 — Oro NopsiaKa K KAHOHUYECKOMY BUJTY.
Yuebnvie yenu:.
1. Pemnthb 3aaum Ha ynpolleHue OO0IIero ypaBHEHUs KPUBOW BTOPOro MOPsAKa IMyTeM
nepeHoca Hayaja KOOpJUHAT U U300pakeHue TaHHON KPUBOM Ha uepTexe.
2. PemmTsb 33124y Ha yNpoIlleHUE OOIIEro ypaBHEHUs KPUBOM BTOPOro MOpsIAKa MyTeM
MOBOPOTA CUCTEMBI KOOPAMHAT U N300pa’keHHe JaHHOM KpUBOW Ha YepTexe.
3. Pemuts 3a1aun Ha 1IpH

BeJIeHHE OOIIEro ypaBHEHHs] KPHUBOM BTOPOTO MOPs/IKa K KAHOHUYECKOMY BUAY U
n300pakeHNe JaHHOM KpUBOW Ha YepTexe.
4.00cynnuTh CXeMy BBIIIOJIHEHUS 3aJaHUi JOMalIHell caMocToATenbHOU paboThl Ne2 ( yacTb2).

OcHoHble mepMUuHblL U NOHAMUSL
-o0111ee ypaBHEHUE,

- XapaKTepUCTHIECKOE ypaBHEHUE,
-TapaJiieNIbHBIN TTepeHoc,
-peoOpa3oBaHuEe KOOPIMHAT.

Pazoen 3. Ananumuueckas zeomempus 6 RPOCMPAHCMEe
Yuebnvie yenu:
CdopmupoBaTh YMEHUS UCIIOIH30BAaTh BEKTOPHBIN U KOOPIMHATHBIN METO B
MIpU PEILICHUH 33J1a4 AHAJIIUTUYECKOW F€OMETPUHU B MPOCTPAHCTBE:
a) Ha COCTaBJICHHE YPaBHEHUH MJIOCKOCTH U MPSMOH,



0) Ha MOCTPOEHHUE U UCCIIEIOBaHNE PA3IMYHbBIX KOH(MUTYpalMii U3 MJIOCKOCTEN U MPAMBIX B
MPOCTPAHCTBE,

B)HA HCIIOJIb30BaHUE ONPE/ICIICHUI U CBOMCTB MOBEPXHOCTEH BTOPOTO MOPSJIKA, 3aJaHHBIX
KaHOHUYECKUMH U OOITMMH YpaBHEHUSIMHU.

IIpakTuyeckoe 3ansaTue 1,2,
Tema: [1710cKOCTH U NPSIMAsi B IPOCTPAHCTBE
Crioco0bI 3aaHMs INIOCKOCTH B IIPOCTPAHCTBE

Yuebnvie yenu:.

1. O6¢cynuTh ( MTOBTOPUTH) CIOCOOBI 3a/IaHKSI TUIOCKOCTH B IMPOCTPAHCTBE.
2. Pemmth 3aaun pa3HOTo YPOBHS CIIOKHOCTH HAa COCTABIICHHE YPaBHEHWH IJIOCKOCTH.
3. BeIoHUTE 3a1aHUs CaMOCTOSITEIIBHOM paboThI Ne3.

Ocnognbie mepMuHbl U NOHAMUSL:

--apduHHAs cucTemMa KOOpAUHAT,

- KOOPJIMHATHI TOYKH,

-apaMeTpuYecKue ypaBHEHHS MIIOCKOCTH,

-0011Iee ypaBHEHUE TUIOCKOCTH,

- YpaBHEHHUE TUIOCKOCTH B OTPE3Kax,

-ITapaJIJICIIbHBIC TUIOCKOCTH.

IIpakTuyeckoe 3ansaTue 3,4.
Tema: ILnockocTh M IPsIMAasi B MPOCTPAHCTBE
Crioco0bl 3a/1aHus TPSIMOW B IMIPOCTPAHCTBE.
B3anMHoe pacnonoxeHue MmpsMbIX

Yuebnvie yenu:

1. OGcynuTh ( MOBTOPUTH) CHOCOOBI 3aJJaHHs MPSMOI B IPOCTPAHCTBE.

2. PemmTh 3ajau HA ~ COCTaBJICHUE YPaBHCHH TPSIMOW B MPOCTPAHCTBE.
3.Pemuth 3aaun Ha  MCCNEOBAHUS B3aMMHOTO PACTIONOKEHHSI IPSMBIX B IPOCTPAHCTBE.
OcHogrblie mepMuHbl U NOHAMUSL:

-HaIpaBJISIIOIINI BEKTOP,

-KaHOHWYECKUE ypaBHEHUE,

-apaMeTpudecKue ypaBHEHUS,

- IepeceKaroIrecs MpsMbIe,

-TapajieNbHbIe TPSMBIE,

-CKpPEITUBAIONTUECS MPSMEIC.

IMpakTuyeckoe 3ansaTHE 5,06.
Tema: ILnockocTh M IpsiMas B IPOCTPAHCTBE
MeTtpuyeckue 3aja4u TEOPUHU IJIOCKOCTU U NMPSMOM B MPOCTPAHCTBE.

Yuebnvie yenu:.
1. PemuThs 3a7auu pa3HOTrO YPOBHS CJIOKHOCTH Ha  COCTaBJICHHE YPaBHEHHS IJIOCKOCTH,
BBIUMCJIEHUE PACCTOSHUMN, BBIYMCIIEHUE YIIIOB MEX/Y TUIOCKOCTSIMH.
2. Pemmth MeTpHUEcKHe 3a/1a4d Pa3HOTO YPOBHS CIOKHOCTH :
a)Ha BBIUMCJIEHHE PACCTOSHUN OT TOUKH J0 MPSIMOH,
0) Ha BBIYMCIIEHUE PACCTOSIHUM MEXKIY CKPEIIMBAIOIIUMUCS MPSIMBIMU,
B) Ha BBIYMCIICHUE YIJIOB MEX]y NIPAMBIMH B IIPOCTPAHCTBE,
I')HA BBIYHCIICHHUE YTJIa MEKIY MPSIMON U TUVIOCKOCTBIO.
OcHosHble mepMUuHbl U NOHAMUSA
-HOpPMAaJIbHBIN BEKTOD,
- paccTOsIHUE TOYKHU OT IJIOCKOCTH,
-YTOJ1 MEXIY TUIOCKOCTSIMHU.




- YTOJ MEXIY IPSIMBIMH,
-YIoJ1 MEXIy IPSIMON U IUIOCKOCTBIO,
- CKpEILUBAKOLIUECS IIPSIMBIE.

IIpakTHyeckoe 3ansTHE 7.
Tema: [1710cKOCTH U NPsIMAasi B IPOCTPAHCTBE
Yuebnvie uyenu:
1. BbInonHUTH BCe 3a/1aHUst KOHTPOJIbHOU padoThl No3.

IIpakTuyeckoe 3ansaTue 8,9.
Tema: [loBepXHOCTH BTOPOT0 MOPSIAKA
M3yueHne moBEpXHOCTEH 2-0I0 MOPSJIKA 110 MX KAHOHMYECKUM YPAaBHEHUSIM
Yuebnvie yenu:
1. PemuTh 3a7a4u Ha KCCIICIOBAHUE METOJOM CEUCHHI TOBEPXHOCTEH BTOPOTO MOPSIIKa,
3aJIaHHBIX OOIIMMH YPaBHCHHUSIMH.
2. PemnTh 3a/1a4M HA COCTABIICHHE KAHOHWYECKUX YPAaBHEHHH IMOBEPXHOCTEH BTOPOTO MOPSIKA.
OcHoghble mepMuHbl U NOHSMUSL:
-3JIJIATICOM/I,
-OJTHOTIOJIOCTHBIA THUIEPOOJIONUI,
-JIBYTIOJIOCTHBIA THUTIEPOOIIOUST ,
-3JUTUITHYECKU TTapabosIoni,
-TATIEPOOIMYECKUIA TapadoIou I,
-METOJ CCUCHHI.

MpakTuyeckue 3anaTusnl0,11.
Tema: IToBepXHOCTH BTOPOT0 MOPAIKA
HunuHapuyeckue 1 KOHUYECKHe MOBEPXHOCTHU 2-0T0 MOPSAKA

Yuebnvie yenu:

1. Pemnth 3a1a4n Ha COCTaBICHUE YPABHEHUM LWJIMHIPUYECKUX M KOHMYECKHX ITOBEPXHOCTEU
BTOPOTO MOPSAKA.

2.00cyauTh cxeMmy BbIIOJHEHUs 3aueTHOTro 3afaHus Ne3 «loBepXHOCTH BTOPOTO MOPSIKA .
OcHog6Hble mepMuHbl U NOHAMUA.

-IPSIMOJIMHEWHBIE 00pa3ylolue,

- HalpaBJIAIOILIas,

-o011ee ypaBHEHUE,

-KaHOHUYECKOE YpaBHEHUE.

Paszoen 4. I'pynnoeoii nooxoo k zeomempuu

Yueonvie yenu:
CdhopMupoBaTh CHCTEMATU3UPOBAHHBIC 3HAHUSA CTYACHTOB MO0 METOIaM PEIICHHUS
3aJa4 TEOPUU TIPEOOpPa30BaHUM TNIOCKOCTH U €€ TPUIIOKECHUHN K IIKOJBHOMY KYpCY
T€OMETPHH.
CdhopMupoBaTh YMEHHUS UCIIOJIb30BaTh ONPEACICHHS U CBOMCTBA (DYHIaMEHTATbHBIX
MOHATHI MHOTOMEPHBIX IPOCTPAHCTB MIPH PEIICHUH 3a/1a4 U JI0Ka3aTEIbCTBE TEOPEM.

IMpakTuyeckoe 3ansaTue 1,2.
Tema: IIpeoOpazoBaHusi IIOCKOCTH
AHAIMTHUYECKOE 33]JaHHE YaCTHBIX BUJIOB JABIKEHUS TIOCKOCTH
Yuebnvie yenu:
1. IToBTOpUTH oOMpeneneHus: HEKOTOPHIX BUIOB ABIKEHHS IIIOCKOCTH.




2. Pemwurs 3agaun:

a) Ha COCTaBJICHHUC (1)0pMyJI 3aJaHHbIX YaCTHBIX BUAOB IBHMXKXCHHUA IIJIOCKOCTH,
0) Ha onpezeneHne 00pazoB U MPOOOPA30B HEKOTOPBIX FEOMETPUUECKUX (PUTYp ITPU 3aJaHHBIX
JABHUXCHUAX

B) Ha HCCJIeI0BaHUE KOMITO3ULUI HEKOTOPBIX 33JaHHBIX JBM)KEHUH IJIOCKOCTH.
OcHosHble mepMunbl U NOHAMUSA

-JIBUKEHUE IJIOCKOCTH,

-IapaJuIeNIbHBIN [IEPEHOC,

-[1I0BOPOT IJIOCKOCTH,

-ICHTpaJIbHAad CUMMCTpPUA,

-0ceBasi CHMMETpHS,

-CKOJIb3A11asA CUMMCTpPHA.

IIpakTuyeckoe 3ansatue 3,4.
Tema: [IpeoOpa3oBanusi IJIOCKOCTH
Krnaccudukarms 1BUKEHUH INIOCKOCTHA

Yuebnvie yenu:

1. PemuTs 337291 HA ONpPE/ICIICHUE BUA U ITAPAMETPOB 3aIaHHBIX JBUKCHHHA TUIOCKOCTH.

2. PaccMOTpeTh MPUIIOKEHHUE TCOPUH JBIKEHHI K PELICHHUIO 33]1a4 3JICMCHTAPHOW F€OMETPHH.
3. O6cynuTh coiepKaHue U CXeMy BBITTOJIHEHUsT 3anaHuil Tecta Nel «IIpeoOpa3oBanus
TUIOCKOCTH.

OcHosHble mepMuHbl U NOHAMUSL!
-MapaJuiebHbIN EPEHOC,
-II0BOPOT,

-oceBasi CHMMETPHS,
-CKOJIB3SIIasi CAMMETPHSI.

IMpakTuyeckoe 3ansaTHE 5,06.
Tema: IIpeoOpa3oBaHusi II0CKOCTH
IIpeoOpasoBanre NoA00Us INIOCKOCTH

Yuebnvie yenu:.
1. PemuTs 3a7a9n HA cOCTaBJICHUE (OPMYII, ONPEICICHIE BH/IA M TTAPAMETPOB 33JaHHBIX
Mo00UH TIJIOCKOCTH.
2. PaccMmoTpeTh MpUMEHEHHE CBOMCTB MpeoOpa3oBaHUs MOJ00MS TUIOCKOCTH K PEIICHHIO 3a/1a4
AIIEMEHTapPHON T€OMETPHUH.
OcHoHbIe mepMUHbL U NOHAMUSL:
-TOMOTETHS,
-riogodue,
-opMyIIBI T0100USI IITOCKOCTH.
IIpakTnyeckoe 3ausTHe 7.
Tema: IIpeoOpasoBanus NJIOCKOCTH
AdduaEBIC TPe0Opa30BaAHMS IIIOCKOCTH

Yuebnvie yenu.

1. Pemmth 3amaun Ha cocTaBieHHe (GOPMYII, OIpeaesieHIe BUIa U TapaMeTPOB 33aJaHHBIX
adduHHBIX TpeoOpa30BaHU MIOCKOCTH.

2. PaccMmoTpeTh npuMeHeHHe CBOMCTB aPUHHBIX MpeoOpa3oBaHUil K pelIeHuo 3a/1a4
3JIEMEHTAPHOI reOMeTpuH.

OcHosHble mepMuHbl U NOHAMUSA

- IEPEHOC,

-KOCO€ C)KaTue,

-Kocasi CHMMeTpus,

-CJIBUT.



IpakTuyeckoe 3ansatue 8,9.
Tema: J1eMeHTHI MHOTOMEPHOI1 reOMeTpHH
AdduHHOE Nn- MEPHOE MPOCTPAHCTBO A p.

Yuebnvie yenu:.

1. TloBTOpHUTH aKCHOMBI M OTIPENIEIICHUSI OCHOBHBIX TOHATHI a)()UHHOTO MPOCTPAHCTBA A n .
2. Pemmuth 3amaun:

a) Ha ompejaeneHne ahpUHHBIX KOOPJAMHAT TOYKH;

0)na cocrasieHue Gpopmyn npeoOpa3oBaHMs KOOPAUHAT,

B) Ha cocTaBJicHHEe ypaBHeHHH K- rutockoctd B aduHHOM mpocTpaHncTBe A n.

T') Ha UCCIICJIOBAHUE B3aMMHOT'O PACIIONIOKCHHS TUIOCKOCTEH B MMPOCTPAHCTBE A n;
OcHosHble mepMUHbL U NOHAMUSL:

- a¢duHHBIA penep,

- auHHBIE KOOPIUHATHI,

-npeoOpa3oBaHKe KOOPIUHAT ,

-k- mmockoctw.

IIpakTuyeckoe 3ansaTue 10,11,
Tema: J1eMeHTHI MHOTOMEPHOIi TeOMeTPHH
Addunabe Ipeobpa3zoBadusa OPOCTPaHCTBA A p.

Yuebnvie yenu:

1. Pemuts 3amaun:

0)Ha cocraBneHue Gopmyn adhPuHHBIX MPeoOpa30OBaAHMIA,

0)Ha HaxOXJAeHHEe 00pa3oB U MPOo0OPa30B ToUeK U K- MI0CKOCTElH pH 3adaHHbIX a(PUHHBIX
peoOpa3oBaHUsX.

2. O0cymuTh COIEp)KaHUE | BBIMIOJIHUTh KOHTPOJIBbHYIO padoTy Ned 110 MHOrOMEpPHOM
TeOMETPHH.

OcHosHble mepMUHbL U NOHAMUSL:

- aduHHBIE TPEOOpPa3OBAHUS,

-popmynel apduHHBIX peoOpa3oBaHUii,

-00pa3,npoodpas K- miockocTw;

- a¢puHHas rpymnma.

IIpakTuyeckoe 3ansaTue 12,13.
Tema: DjieMeHTbI MHOTOMEPHOI reOMeTPUH
EBknnmoBo n- MepHoe mpoctpanctBo En.

Yuebnvie yenu:

1. TloBTOpUTH aKCHOMBI U OIPEEIIEHUs] OCHOBHBIX MOHATUN €BKJIMI0BA MPOCTpaHCTBA En.
2. Peruth 3amaun:

a) Ha BBIYMCIIEHUE PACCTOSIHUNA MEXy TOUKaMH,

0) Ha BBIYUCIIEHUE yTIJIa MEXIY BEKTOpaMH,

I') Ha HaX0X/IEHNE PACCTOSHUIN OT TOYKH JI0 TUIOCKOCTH.

3. Pemnts 3amaun:

a) Ha cocTaBiieHne (GopMys JABMXKEHHI MpocTpaHcTBa En

0)Ha HaxOXAeHUS (HOPMYJI HEKOTOPHIX KOMIO3UIMM MpeoOpa3oBaHus MOI00US.
OcHosHble mepMUHbL U NOHAMUSA

-paccTOosiHUE MEX]ly TOUKaMH,

-ypaBHEHUs K- TIOCKOCTH,

-IBUYKEHUS IPOCTPAHCTBA,

-npeoOpa3oBaHue MOA00Hs,

-rpYNIOBON MOJAX0J] K T€OMETPHUHU.



Pazoen 5. Ilpoekmuenas ceomempus
Yuebnvie yenu:
CdopmupoBaTh CHCTEeMAaTU3UPOBAHHBIC 3HAHUSI CTYICHTOB I10 METOJAM PEIICHUS 3a/1a4
MPOEKTUBHON T€OMETPUU U €€ MPUIIOKEHUHN K IIKOJILHOMY KYpPCY T'€OMETPHH.

IIpakTuyeckoe 3ansatue 1,2.
Tema: [lonsiTHE MPOEKTUBHOIO MPOCTPAHCTBA
IIpoektuBHOE IpocTpaHcTBO. IIpOEKTUBHBIE KOOPANHATEL

Yuebnvie yenu:

1. Pemuth 3a1a4n Ha JOKA3aTEIbCTBO , UCIIONB3YS AKCHOMBI IIPOSKTHBHOT'O MPOCTPAHCTBA.
2. Permth 3aaum Ha MOCTPOCHUE TOYEK HA MOJIEINISX IPOSKTUBHOMN MPSMOIL 10 UX
HNPOCKTUBHBIM KOOP/IMHATAM .

3.Pemmth 3a1aun Ha cocTaBieHue (HOpMyII IpeoOpa30BaHUs IPOSKTUBHBIX KOOPIHHAT.
OcHo6Hble mepMUHbL U NOHAMUSL:

-paciypeHHas npsmas,

-paciMpeHHas IIoCcKOCTb,

-IIPOCKTHUBHBIN perep,

-peoOpa3zoBaHre KOOPIUHAT.

IIpakTuyeckoe 3ansiTue 3.
Tema: IloHAITHE POEKTUBHOI0 NMMPOCTPAHCTBA
IIpsimMast Ha IPOEKTUBHOMN IJIOCKOCTH.

Yuebnvie yenu:

1. Pemuts 3amauun:
a) Ha COCTaBJIEHWE ypaBHEHUH MPsIMOI HA MPOEKTUBHOMN TIJIOCKOCTH;
0) Ha HAXOXK/IEHUE TOUYEK MEePECEUCHUS MPSIMBIX.

OcHogHble mepMuHbl U NOHAMUA:

- IPOEKTHUBHAS IJIOCKOCTb,
-IIPOEKTUBHASA IIpsIMasi,

-IIPOEKTUBHBIN penep,
-IIapaMeTPUYECKUE YpPaBHEHUs MIPSAMOH,
- OJJHOPOAHOE YPABHEHUE IIPSIMOIA.

IIpakTuyeckoe 3ansaTue 4,5.
Tema: OcHoBHBIC GAKTHI IPOCKTUBHOH IreOMeTPUH

IIpunimno nBoicTBeHHOCTH. Teopema Jle3apra.

Yuebnvie yenu.

1. PaccMoTpers 3amauum Ha JI0Ka3aTeNbCTBO HA OCHOBE IMPUHLMIIA JBONCTBEHHOCTH Ha
IIPOEKTUBHOM IIIOCKOCTH.

2. Pemmmth 3agaun Ha nccneaoBanue KoHpurypanun Jlezapra.

3. PaccmoTpeTh NpuMeHEHNE TeOpeMBI [le3apra Kk peleHuo 3a1a4 3JIEMEHTapHON T€OMETPHUH.
OcHogHble mepMuHbl U NOHAMUSL:

-IIPUHLUII IBOMCTBEHHOCTH,

-TPEXBEPIINHHUK,

-LIEHTP NEPCIEKTUBBI, OCh NTEPCIIEKTUBBI,

-koH(purypanus Jlezapra,

-paclMpeHHas MI0CKOCTb.



IpakTuueckoe 3ansitue 5*(nonomuurensuoe, JUOC I'TTY.)
Tema: OcHoBHbIE (PAKTHI NPOEKTUBHON reoMeTpUM
Yuebnvie yenu:.
1. BeInonHUTH BCE 3a/IaHUSI CAMOCTOSITENIbHON  paboThl Ned.

IIpakTuyeckoe 3ansatue 6,7.
Tema: OcHoBHbIE (PAKTHI IPOEKTUBHOM reoMeTPUM
[IpoekTuBHBIE TPe0OPA30BAHUS TIOCKOCTH. | OMOJIOTHSI.

Yuebnvie yenu:

1. Pemmmth 32124 HA UCIIOJIL30BAHNE AHAIUTUYECKOTO 33/1aHUsI TPOSKTUBHBIX MPEOOPA30BAHMIA.
2. PemnTh 3a1a4M Ha MIOCTPOCHUE , UCIIOJIB3YSI ONPEICIICHHE U CBOMCTBA TOMOJIOTHH.

OcHosHble mepMUuHbl U NOHAMUSA!

-IIPOEKTUBHOE OTOOPAKCHHE;

- MPOEKTUBHOE MPe0Opa3oBaHmE

- TOMOJIOTHISI.

IIpakTHyeckoe 3ansTHE 8.
Tema: OcHOBHBIE (haKThI IPOEKTUBHOI reOMeTPHHU
C105)kHO€ OTHOILIEHHE.
1. Pemnth 3ajauu Ha MCMOIb30BAHUE ONPEIEICHUS U CBOMCTB CI0KHOTO OTHOILLIEHUSI:
a) 4YeThIpeX TOYEK;
0) 4eTbIpex NpPSMBbIX.
OcHogHbie mepMuHbl U NOHAMUA:
-CJI0KHO€ OTHOILICHHE YETHIPEX TOYEK,
-CJI0’)KHOE OTHOLIEHHUE YETBIPEX MPSIMBIX.

IIpakTnyeckoe 3ansatue 9,10
Tema: OcHOBHBIE (paKThI IPOEKTUBHOI reOMeTPHHU
I'apMoHMYECKHE YETBEPKH TOUEK U NPAMBIX. [IOIHBIN YEThIPEXBEPIINHHUK.
Yuebnvie yenu:
1. PaccMOTpeTh NPUIOKEHUS TADMOHNYECKUX CBOMCTB IIOJHOTO YETHIPEXBEPIINHHUKAK
PELIEHUIO 3a/1a4 HIEMEHTAPHON T'€OMETPUH.
OcHog6Hble mepMuHbl U NOHAMUA.
-CJI0KHO€ OTHOILIEHHE YETBIPEX TOYEK,
-CJI0’)KHOE OTHOILIEHHUE YETBIPEX MPSIMBIX,
-rapMOHUYECKHE YETBEPKH,
- IIOJIHBIM YETBIPEXBEPIINHHHUK.

IIpakTuyeckoe 3ansaTue 11,12.
Tema: OcHoOBHbIEC GAKTHI NIPOEKTHUBHON IreOMETPUH
KpuBble 2-0ro nopsjika Ha IPOEKTUBHOMN IJIOCKOCTH.

Yuebnvie yenu:

1. Pemuth 3amaum Ha !

a) OTpeJICIICHHE TUIIa KPUBOU 2-0T0 TIOpsJIKA.

0) 3a7aHye KPUBOH MATHIO TOYKAMH.

B) HCCIIEZIOBAHNE B3aMMHOTI'O PACIIOJIOKEHUS KPUBOI 2-0T0 MOpsiiKa U MPSIMOH .

I') HaXOKJICHHUE TIOJTIOCOB U MOJISIP OTHOCUTEIBHO 3alaHHON KPUBOH -2-0T0 MOps/IKa.
OcHosHble mepMuHbl U NOHAMUSAL

-KaHOHWYECKOE YpPaBHEHHE KPUBOi1 2-0r0 MOpsIKa,

-MOJIFOC U TTOJISIPA,



-MOJISIPUTET,
-KacaTeJbHasl.
Ipakruueckoe 3ausiTue 12*( nonomuurenasaoe, JUOCITTY.)
Tema: OcHOBHbIE (paKThl IPOEKTHBHON reOMeTPUH
Yuebnvie yenu:
1. BEIMOTHUTE BCE 3a1aHUS KOHTPOIBHONU padoThl No5.

Pa3zoen 6. dnemenmul oughghepenyuanvroil zeomempuu
Yuebnvire yenu:
CdopmupoBaTh HABBIKH HCIIOJIB30BAHMSI ONIPEICIICHUN U CBOMCTB (DYH/IaMEHTATbHBIX MOHSATUI
TdpepeHIaTIbHON TeOMETPUU KPUBBIX B TPEXMEPHOM €BKJIMIOBOM IPOCTPAHCTBE MPHU
pEIIeHNN TEOMETPUUYCCKUX 3aJa4 Ha BBIYMCICHUE U I0KA3aTEIbCTBO.

IIpakTnyeckoe 3ansaTue 1,2.

Tema: BekTop- QyHKIIMS OJHOTO CKAJISIPHOTO APryMeHTAa
Yuebnvie yenu:
1. ChopmynupoBaTs onpeaeneHue U MPUBECTH IPUMEPhl BEKTOP - GYHKIHUU OJHOTO CKaISIPHOTO
apryMeHra.
2.M3yuuTh CBOWCTBA BEKTOP - (GYHKIIMH OJHOTO CKaISPHOTO apryMEeHTa.
3. Pemmtb 3a/1a41 Ha UCIIOJIb30BAHUE CBOMCTB BEKTOP - (PYHKLNU OJTHOTO CKAJIIPHOTO
apryMeHra.
OcHogrbie mepMuHbl U NOHAMUSL:
-TpeieNl BEKTOp - PYHKIMH OJHOTO CKAISIPHOTO apryMeHTa,
- HETIPEPBIBHBIE BEKTOP - PYHKIUU OAHOTO CKAJSIPHOTO apryMEeHTa,
-IPOU3BO/IHAS BEKTOP - (DYHKIIUU OJTHOTO CKAJIIPHOTO apryMeHTa.

IIpakTuyeckoe 3anaTue 3,4.
Tema: KpuBble B eBKJINI0BOM NMPOCTPAHCTBE
YpaBHEHUS KPUBLIX B €BKIIMI0BOM IIPOCTPAHCTBE.

Yuebnvie yenu:

1. PemuTh 3a1aun Ha COCTaBlIEHUE YPaBHEHHUI KPUBBIX Ha TUIOCKOCTH U B MPOCTPAHCTBE.
OcHoghbie mepMuHbl U NOHSMUSL:
- perynspHasi KpuBas ,
-TJIajikasi KpuBasl.

IIpakTHuyeckoe 3ansiTue 5.
Tema: KpuBble B eBKJINI0BOM NMPOCTPAHCTBE
JlninHa Jiyru

Yuebnvie yenu.

1. PemuTh 3a1auu Ha BBIUMCIICHUE JUTUHBI IyTH 3aJJaHHOWU KPUBOI.
OcHoghbie mepMuHbl U NOHSMUSL:
- perynspHasi KpuBas ,
-JUTMHA JTyTH,
- HaTypaJbHBIN TapaMeTp JTUHUH.

IIpakTuyeckoe 3anstue 6,7.
Tema: KpuBble B eBKJIHI0BOM NPOCTPAHCTBE
Yuebnvie yenu:.
1. PemuTh 3a1aum HA COCTaBJICHHWE YPABHEHUN MPSIMBIX U TUIOCKOCTEH, aCCOITMUPOBAHHBIX
C peryJisipHON KpUBOMW B €BKJIMJI0OBOM MIPOCTPAHCTRE.
OcHosHble mepMUuHbL U NOHAMUSL:
-KacaTesbHasl,
-HOpMaJsbHas MII0CKOCTh,



-COTPUKACAIOIASCS TIOCKOCTb,
-TJ1aBHAsl HOpMaJb,
-OMHOpMaJTh,

-CIIPSIMIISTIOIIAS TUIOCKOCTb.

IIpakTuyeckoe 3ansatue 8,9.
Tema: KpuBble B eBKJIHI0BOM NPOCTPAHCTBE
Yuebnvie yenu:.
1.Pemmmth 3a1a4i Ha BBIYUCIICHHWE KPUBU3HBI U KPYUYEHUST KPHUBOM.
2. Pemnth 3a1aun Ha moctpoeHue penepa Opene 3a1aHHON KPUBOH.
OcHosHble mepMuHbl U NOHAMUSL:
-KacaTejbHasl,
-HOpMaJlbHasl MJIOCKOCTb,
-CONPHUKACAKOLIAACS TIIOCKOCTb,
-rJaBHas HOPMallb,
-OMHOpMAaJIb,
-CIPAMIIAIONIAs TIOCKOCTb,
-KpUBU3HA U KPYUYCHHE,
-peniep OpeHe.
IIpakTnueckoe 3ansaTue 10.
Tema: KpuBble B eBKJINJA0BOM IPOCTPAHCTBE
Yuebnvie yenu:
1. Bomonuuth 3amanus tecta Ne2« KpuBbie B €BKIMIOBOM ITPOCTPAHCTBE»

IIpakTuyeckoe 3ansaTue 11,12,
Tema:IloBepXHOCTH B €BKJIUI0BOM MPOCTPAHCTBE
IloHsATHE NOBEPXHOCTH B €BKINJAOBOM IPOCTPAHCTBE

Yuebnvie yenu:
1. Pemuth 3a7auu Ha COCTABICHHE YPaBHEHUI MOBEPXHOCTEN
OcHnogrbie mepmumbl U NOHAMUSL:
- perynspHasi TOBEpXHOCTb,
-IIapaMeTpuIecKue ypaBHEHHE,
-IBHOE M HESIBHOE 3aj[aHUE.
IIpakTuyeckoe 3ansaTue 13,14.
Tema: [IoBepXHOCTH B €BKJMJI0BOM MPOCTPAHCTBE
KacarenbHas I0CKOCTh M HOPMaJIb TOBEPXHOCTH

Yuebnvie yenu:
1. Pemnth 3ajauu Ha COCTaBJIEHME ypaBHEHUH KacaTeJIbHOM IJIOCKOCTU U HOpMalu
IIOBEPXHOCTHU
OcHosHble mepMuHbl U NOHAMUSL
- peryisipHasi IOBEPXHOCTb,
-apaMeTpUYECKHUE YPABHEHUE,
-sIBHOE U HESIBHOE 3aJlaHUE,
-KacaTelbHas II0CKOCTh IOBEPXHOCTH,
-HOpMaJib [IOBEPXHOCTH.

IIpakTuyeckoe 3ansaTue 15, 16
Tema: IloBepXHOCTH B €BKJIHI0BOM IIPOCTPAHCTBE
[lepBas kBagpaTuyHasi popma MOBEPXHOCTH U €€ TPUIIOKEHUS

Yuebnvie yenu:
1.Pemmmth 3a/1aun Ha HAXOXKJICHUE TEPBOW KBAJIPaTHUHOU (POPMBI TOBEPXHOCTH.



2.Pemnthb 3aaa4d Ha BBIYMCICHUC OJIMHBI AYTW JTUHHUKW HAa ITIOBEPXHOCTH .
3.Pemuts 3ala41 Ha BBIYUCIICHHUC YIJIa MCKAY JIMHUAMU HaA. IOBCPXHOCTH.
4 Pemuthb 3a/lauv Ha IlIomaaun ImpocToro KyCka ITOBCPXHOCTH.

OcHosHble mepMUuHbL U NOHAMUSL

-JIJTUHA JIYTH ,

-YTroJl MEXAy JUHUSMH Ha IOBEPXHOCTH,
- IUTOIIA/Ib MPOCTOTO KYCKa MOBEPXHOCTH.

IIpakTuyeckoe 3ansaTue 17,18.
Tema: [IoBepXHOCTH B €BKJUI0BOM IPOCTPAHCTBE
[lepBas kBagpaTuyHasi popma MOBEPXHOCTH U €€ MPUITOKEHUS

Yuebnvie yenu:

1.Pemmts 3a/1aun Ha HAXOXKJCHUE YPAaBHEHUH JIMHUI HA TIOBEPXHOCTH.
2. BBINOMHUTG KOHTPOJbHYIO padboTy Neb.

OcHogHble MmepMUtbl U NOHAMUSL

-OpTOrOHAJIbHBIE TPACKTOPHH,

- OPTOTOHAJIbHAS CETh,

-YTOJI MEXy JIMHUSMH Ha TIOBEPXHOCTH.

5. IlepeyeHb Y4YeOHO-METOAUYECKOT0  oOecreYeHUsl I CaAMOCTOSTEIbHOWH PadoThI
00yYAIOIIMXCS 10 TUCHUTLTHHE( MOTYJII0)

Mna opeanuzayuu camocmosmensHol pabomsi 00y4aouwuxcs UCNOIb3Yemcs Iumepamypa.

1. T'ycesa H.W. COopHuk 3aaa4 o reoMeTpuu B 2-x yactsax. Yacte 1 : yueGHOe mocobue /
I'ycea H.1., Aenucosa H.C., Tecns O.}FO0. — Mocksa :KuoPyc, 2021. — 527 ¢. —
ISBN 978-5-406-05196-2. — URL.: https://book.ru/book/938044 (mata oOparieHus:
18.05.2022).

2. T'ycera H.U. COopHuK 3a7au 0 TeOMETpUH B 2-X yacTsax. Yacts 2 : yuebHoe nmocodue /
I'ycea H.1., Aenucosa H.C., Tecis O.}FO0. — Mocksa :KnoPyc, 2021. — 528 c. —
ISBN 978-5-406-05200-6. — URL.: https://book.ru/book/938045 (mara oOpamieHus:
18.05.2022).

3. Tlomos, B. JI. AnamuTHyeckas reoMeTpus : y4eOHHK U MPAKTUKYM JJIsl By30B /

B. JI. [Tonos, I'. B. Cyxoukwuii. — 2-e u3[., mepepad. u gom. — Mocksa : 31areinscTBo

FOpaiit, 2022. — 232 c. — (Bsicmiee o6pa3zoBanue). — ISBN 978-5-534-03003-7. —

Tekcr : anexTporHsiii / OOpa3zoBarenbHas maatdopma Opaitt [caidt]. —

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

CamocrosarenbHas yueOHast paboTa CTyJAEHTa OINpeeNIeTcs] MPOrpaMMON JAUCIUITUHBI,
MEPEYHEM TEOPETUYECKUX BOIPOCOB JJISI TEKYIIEro MPOMEXYTOUYHOTO M UTOTOBOTO KOHTPOJIS
3HaHUH. DTOT BUJ] yUeOHOH 1eATeNbHOCTH CTYACHTa IPeayCMaTpHBAET:

— npopaboTKy TEOPETUUECKOT0 MaTepuana (U3y4eHrue TEOpun);

— peuieHue 3a7a4 U BHINOJTHEHUE JOMAIIHUX 3aJaHuil MO0 ONpeIeIeHHBIM TeMaM;
— TEPUOAMYECKUN YCTHBIM WM MUCHMEHHBIM OTYET O BBHIMOJHEHHBIX 3a/1aHUSX;
— TMOJATOTOBKY K KOJIJIOKBUYMaM, KOHTPOJIbHBIM U CaMOCTOSITENIbHBIM paboTam;
— CaMOKOHTPOJIb U MPOMEKYTOUHBIN KOHTPOJIb OTYYEHHBIX 3HAHUH .

CucteMaTH4HOCTh M JTOOPOCOBECTHOCTh  CTYAEHTA IIPH BBIOJHEHUW  3aJaHUM JUIs
CaMOCTOSITENIbHOM pabOThl MOTYT CYILECTBEHHO IMOBJIMATH HAa YPOBEHb 3HAHWM, yMEHUH U
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HaBBIKOB, (OpPMHUpPYEMBIX B paMKaxX HaHHOW y4deOHOW aucuuiuinHbl. Ilpennonaraercs, 4ro
AKTUBHAs CaMOCTOSITeNIbHAsI paboTa CTyeHTa IO JAaHHOW JUCHUIUIMHE OYyAeT crmocoOCTBOBATh
pPa3BUTHIO [I03HABATEIBHONW CAMOCTOSITEILHOCTY W TBOPYECKOM aKTMBHOCTH CTY/ACHTA,
(hOPMHUPOBAHUIO TOCTATOYHO BBICOKOTO YPOBHS €r0 MATEMATHUECKON KYIbTYPHI.

Kpome TOro, 3pexkTuBHOCT, U YCIEUIHOCTh  CAMOCTOSTEIbHOM paboThl CTyACHTa MpHU
W3YYCHUU JAHHOW TUCIMIUIMHBI HETTOCPEACTBEHHO CBS3aHBI C MOCTENEHHBIM (POpMHpPOBAHUEM
npodecCHOHANBHBIX 3HAHUN U YMEHHM CTyJIeHTa - OyayLIero yuyuTess MaTeMaTHKY.

3aoarnus onsa opeanuzayuu camocmosmenvbHol pabomuol 0OYUaAOUWUXCSL

3auemmnoe 3a0anue Nel ( camocmosamenvnan paboma Ne2, vacms 2)
Tema: Kpuevie emopozo nopsaoka
BapuanTt 1
1. CocraButh ypaBHEHHE THIEPOOIBI, 3HAs, YTO PACCTOSHHE MEXIy €€ BepIIMHAMHU paBHO 24 u

dbokycsl ectb Touku F1(-10;2), F2(16;2);

2. CocTtaBuTh ypaBHEHHE Mapaboibl, eciu fgaHbl e€ BepmuHa A(-2;-1) U ypaBHEHHE TUPEKTPUCHI
X+2y-1=0.

3. CocraBuTh ypaBHEHHE DIUIUIICA, €CIIM U3BECTHBI ero Touka M (2;-1), pokyc F(1;0) u ypaBHeHHE
COOTBETCTBYIOIIEH qupekTpuchl 2x-y-10=0.

4. TlpuBecTr K KaHOHWYECKOMY BHJIy ypaBHEHHUS KPUBBIX BTOPOTO TOpsAKa, 3amucath (Gopmyisl
peoOpa3oBaHUs KOOPIUHAT U U300pa3UTh JAaHHBIC KPUBBIC HA YEPTEKE:

a) x> —4y>—4x -8y —-4=0;

6) 9x?— 24xy + 16y? + 30x — 40y — 25 =0;

3auemmnoe 3a0anue Ne2
Tema: IInockocms u npamasn 6 npocmpancmee
Bapmnanrl.

1. ans! Bepmmna X(1,1,1) napamnenenunena ABCDA’B’C’D’ u ypaBHeHust Iuiockocteil, B
KOTOPBIX JIEXKAT TPU €ro rpaHH :

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

Hanwmure ypaBHEHHE TUIOCKOCTH, B KOTOpO# JexxuT rpanbABCD nannHoTro mapamienenumnena
ABCDA’B’C’D’ , mpu yclIOBHH, YTO B TPOCTPAHCTBE 33/1aH :

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

0) apdurnsni penep R= { O, €1,62,63}.

2. lanbl Bepimnbl Tpeyronsauka A(l, -2,-4), B(3,1,-3), C(5,1,-7). CoctaBbTe ypaBHEHHSI
MPSAMOM, COJIEpHKALIEH

a) meauany AM,;

0) Beicory BH tpeyronsanka ABC.

x+y—z+2=0

3. Haiinute paccrosiaue ot Touku M(-3,0,1) mo npsimoii |: { X—y+2=0

3auemnoe 3a0anue Ne3



Tema: Ilosepxnocmu emopozo nopsaoxka
Bapuanrl.

1. CocraBuTh ypaBHEHHE KPYTOBOIl IMIUHAPUYECKON MOBEPXHOCTHU, €CIIU U3BECTHBI
ypaBHeHUs € ocu X = t, y =1+2t, Z = -3-2t u koopauHaTHI ogHOU U3 Todek P(1,-2,1) aToit
MOBEPXHOCTH.

2. CocraBUTh ypaBHEHUE KPYTOBOTO KOHYCA, €CIIM U3BECTHO, YTO €T0 BEPIINHA HAXOIUTCS
B Hayajie KoopAuHaT, ock Oz saBisieTcst ocblo, Touka P(3,-4,7) mpuHaIIeKUT 3TOU
MTOBEPXHOCTH.

3. CocraBuTh ypaBHEHHE KOHYCa C BEPIINHOW B HaYalie KOOPAMHAT, HAPaBIISIOIAs
KOTOPOTO 3aJIaHa YpaBHEHUAMHU X°- 2z +1=0, y - z+1=0.

4. VccnenoBaTh METOJIOM CEUEHHI CIEAYIONIYIO MOBEPXHOCTh 2-0Tr0 MOPSIKA:

X% +2y%- 472 -8 7 - 8=0.

5. CocraBuTh ypaBHEHUS NPSIMOJTHHEHHBIX 00Pa3YIOIIMX OJHOIIOJIOCTHOTO TUIepOOIIon 1a

X?/4+y?19- 72/16 = 1, mapanienbHbIX MIOCKOCTH 6X+4y+37-17=0.

3auemmnoe 3a0anue Ned
Tema : Teopema /lezapea

3ananmue 1./lansr ae3aprosoel TpexBepmmmHHANKA ABC u A1B1 Cy, Touka O — ux ae3aproB IeHTD,
TOYKHU

P=(AB) N (A:1B1), M= (BC) N (B1C1), N = (AC) N (4:Cy)

- TOUKH J€3aproBoii ocu. VIConb3yst TOJIBKO TOUKU U MIPSIMBIE, OTIPEIENIieMbIE 1e3apTrOBBIMU
tpexBepumHHuKamMu ABC u A1B1 C1 , ykakuTe 1Ba TaKUX TPEXBEPLIMHHUKA, J1€3apTOBON OCBIO
KOTOPBIX sIBJsieTcs npsMast AB. Ykaxute HX 1€3aproB LIEHTP.

(Oe3ap206 yenmp- yeHmp nepcneKmussbl,0e3apeo8a 0Cb — 0Cb NePCNeKmusyl;

mpexeepuurnHuKu ()es’apzoebl, eclu ORU umerom yenmp nepcnekmuebz).

3ananue 2.Iloctpouts KOHpUTYparuio [le3apra B cirydae, Korjaa

OJHa U3 BEPIIHNH OAHOTO U3 AC3apPTOBLIX TPEXBCPIINMHHUKOB SBJISACTCA HECOOCTBEHHON TOYKOM.

3ananme 3. Ha  apounHoit mnockoctu Tpameuuss ABCD mnepeceuena mpsMbiMH pu (,
napaiensHeiMu ocHoBanuio AB , M= (AD) np, P= (AC) np, N= (BD) ngq, Q= (BC) Nnq
JHokaxuTe, uto Touka nepecederus npsaMbeix(MN), (PQ) npunamanexut npsmoit (AB).

3ananmue 4.( 3a0aua na nocmpoenue)Ha deprexxe 3amanpl mpsMas N 1 He JeXalue Ha Hel Touku M
u N. Ilonp3ysich ogHON TMHEWKON, TOCTPONTE TOUKY MepeceueHus npsimoit N ¢ npsimoit (MN), He
npoBoas npsimyro (MN).

3ananmed. ( sadaua na nocmpoenue)Ha ueprexke OrpaHHUEHHBIX Pa3MEpPOB 3aJaHbl JBE Iapbl
npsMBIX: P,0, Tepecekaroiuecs B HeaocTymHoi Touke M, u @, b, mepecekarommuecs B
HenoctynHoit Touke N. Iloctpoiite noctynmHyto yacts npsimoit (MN).

3auemnoe 3aoanue Ne5



Tema : Cnoycrnoe omuouierue. Fapmouuuecxue uemeepKu

3auanne 1. HOKa)KI/ITe, 4TO MpsAMBIC, COACPXKAIIUME JUaroHaln mapajuiciorpamMmma
TapMOHHUYCCKHU PA3ACIAIOT MPAMBIC, TPOXOAAIINEC UCPE3 LHCHTP IapalicjaorpaMmMa mnapajajicibHO
€ro CTOPpOHaM.

3aganue 2. Jlokaxkwrte, 4TO TOYKA IMEPECEUCHUS TUArOHAJICH TpameluH, TOYKa MepeceyeHust
MPOJIOIHKCHHI €€ OOKOBBIX CTOPOH U CEpeAMHBI €€ OCHOBAHMIA JISKAT HA OJHOU TIPSIMOH.

3aganue 3. Ha ad¢uHHON TUIOCKOCTH JaHbl JIBE NapajuieibHbIe MpsMble U oTpe3ok AB Ha
OHOM U3 HUX. [10sIb3ysCh OTHOM JIMHEWKOH,

a)pa3fenuTe ATOT OTPE30K Ha TPH paBHBIC YACTH;
0) moctpoiite oTpe3ok AX, KOTOPHIN paBeH OJHOI msaToi oTpe3ka AB , cunrtas ot Touku A.

3amanue 4. Ha eBKIMI0BOI TUIOCKOCTH JIaHbI TpU mpsimbie 8,0,C omnoro my4ka I1(0), mpuuem
npsMasi CrnepneHauKkyiaspHa npsmod a. [losne3ysicb onHOM JMHENKOW , yaBoWTe yroi,
00pa30BaHHbII MPAMBIMY & 1 D.

3aganueS. Ha ad¢uaHOI MIOCKOCTH AaHBI IBE MapajuleibHbIC MpsiMble W oTpe3ok AB Ha
onHoi u3 Hux. [loap3ysich oHOM TMHENWKOH, yABoiiTe oTpe3ok AB.

Vkazanue: HOCTpOfITe BCIIOMOT'aTCJIbHYIO IMPAMYKO , IApaJUICJIbHYKO JaHHBIM IIPAMBIM U
OTJIMYHYIO OT HUX.

3auemnoe 3aoanue No6
Tema: Kpuevie ¢ e6K1u0080M npocmpancmee

1.Ha mnockoctu npsimas OL Bpamaercst okono Touku O ¢ OCTOSHHON YTIIOBOH CKOPOCTHIO W.
Touka M gBmxetcst mo mpsimoii OL co CKOpOCTBIO , TPONOpLIMOHANBHON paccTrossario OM .
CocTaBuTh ypaBHeHHE TpaeKTOpUU TOUKU M ( orapupmMuyeckasi Cnupaib).

2. Kpyr paguyca I xatutcs 0e3 CKOJNBXKEHHS 10 Kpyry paauyca R, ocrtaBasch BHe ero.
CocTaBUTh MapaMeTpUYEeCKHe YpPaBHEHUS TPACKTOPUHU , ONMUCBHIBaeMON Touko M rpaHu4HOM
OKPY)KHOCTH KaTsIerocst kpyra ( 3MUIUKIONAA) .

(ecmu R =r, TO mony4aeTcs Kapauouia)

3. Kpyr pagmyca r katutcst 0e3 CKOJNBXKEHHS IO Kpyry paamyca R>r, octaBasch BHYTpH €ro.
CocTaBUTh MapaMeTpUYECKHe YPaBHEHUSI TPACKTOPUHU , OMUCHIBaEMON TouKo M rpaHu4HOM
OKPYKHOCTH KaTsIIErocst Kpyra ( TUIOIUKIONAA ) .

(eciu R= 4r, To nonyvaercs actpousa )

4. Tlpsmas OL, e nepnenaukymsipaas ocu Oz, Bpamaercss BOKPYT He€ C IIOCTOSTHHOW yTrIIOBOW
ckopocthiow. Touka M nmBwxkerca mo mpsimoit OL ¢ mocrosHHOM  ckopocThio. CocTaBUTH
yYpaBHEHHSI TPAEKTOPUHU TOUKH M (KOHMUYECKasi BAHTOBAs JIUHHUS).

5. Ilokazatp, 4TO KpuBas

x= a-sin’t, y= b-sint-cost, z= ¢c-cost Ha >mmMnCcoME.



6. [Toka3aTh, 4TO KpHBas

X=sin2t, y= 1- cos2t, z= 2 cost

JIKUT Ha cepe U SIBIISeTCs JUHUEH MepecedeHus 1apadoIuuecKoro U KpyroBoro HUIHHJIPOB.
7. B KakuX TOYKax KacaTellbHas K KPUBOM

X=3t-t3, y=3t?, z= 3t +t3 mapamensHa mIockocTH 3X +Y +2 +2=0

8. Haiitn enuHUYHBIE BEKTOPHI KacaTelIbHOM, TJIABHOW HOPMAaJId 1 OMHOPMAJIi KPUBOH

X=tsint, y=t-cost, z=te's nauane koopauHar.

6. @oHI OUEHOYHBIX CPeACTB JUIS MNPOBEJIEHUNA TeKYyIIero KOHTPOJIs,
NMPOMEKYTOYHOM aTTecTAlM 00YYAKOIIUXCS 110 JUCHUIINHE

cDOH,I[ OLICHOYHBIX CPEACTB g IMPOBEACHUSA TEKYLICTO KOHTPOJIA, HpOMe)KYTO‘IHOﬁ
arTeCTaluy NPUBCACH B IMIPHUJIOKCHUU.

7. IlepeyeHb OCHOBHOII M [ONMOJHHUTEJIbHON Yy4uyeOHOH JUTEPATypbl, HEOOXOAUMOH IS
OCBOCHUS M CHUIINHBI

7.1. OcHOBHAs JMTEpaTypa:

1.Aranacsn, C. JI. I'eometpus 1 : yueOnoe nocobue / C. JI. Aranacsn, B. I'. IlokpoBckuii ; mox
penakuueii C. JI. Atanacsna ; xynoxxuuk H. A. HoBak. — 3-e uzn. — Mocksa : Jlaboparopust
3Hanui, 2021. — 334 c. — ISBN 978-5-93208-507-3. — Tekcr : anekTpoHHbIl // JIaHb :
9JIEKTPOHHO-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/172246
2.AtanacsH, C. JI. 'eomerpus 2 : yueoHOe mocodwme / C. JI. Atanacsn, B. I'. [lokpoBckuii, A. B.

VYmaxkos ; moxa penaknuert C. JI. AtanacsHa. — 2-¢ u3zz. — Mocksa : JJabopaTopust 3HaHUH,
2020. — 547 ¢. — ISBN 978-5-00101-678-6. — Tekcrt : 31eKTpoHHBIH // JIaHb : 37I€KTPOHHO-
ouonmoreunas cucrema. — URL: https://e.lanbook.com/book/151542

7.2. JlonosiHUTEIbHASA JUTEpaTypa:

1. Kuerenuk, /1. B. COopHEK 3a1a4 10 aHATUTUYECKON T€OMETPHH : yueOHOE TTOCOOHe ISt
By30B / /1. B. Knerenuk ; [lox penakmueii H. B. EbumoBa. — 17-e u3 ., ctep. — CaHKT-
[MerepOypr : Jlaub, 2022. — 224 ¢. — ISBN 978-5-8114-1051-4. — TekcT : 31neKTpOHHBI# //
Jlanb : snexTpoHHO-OnbMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/187823

2. JIeBoBa, JI. B. [IpoekTrBHas reomeTpus : yueOHoe mocoodue / JI. B. JIbBoBa. — 2-€ u31., A0M.
— bapnayn :Antl'TIY, 2017. — 182 c. — ISBN 978-5-88210-858-7. — Texkcr :
ANIeKTPOHHBIH // JlaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/112177

3. [IlaBnos, E. A. luddepennunanbaas reoMeTpus B ypaKHEHHUIX U 3aJadax : yuyeOHoe

nocobue st By30B / E. A. IlaBnos, O. U. Pyauunkwuii. — Canxrt-IletepOypr : Jlans, 2021.
— 76 c. — ISBN 978-5-8114-7566-7. — TekcT : 351eKTpoHHbIH // JIaHb : 3I€KTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/179029 (narta obparienus:
18.05.2022).

4. PeOGposa, U. 0. 'eomeTpudeckue nmpeoOpa3zoBaHus: JIEMEHTHI MPOSKTUBHON T€OMETPHH :
yuebHo-MeToauueckoe nocooue / M. FO. Pebposa, /1. 3. Pedbpos. — Tymna : TT'TIY, 2020. —
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60 c. — ISBN 978-5-6045159-1-4. — TekcT : 31eKTpoHHBIH // JIaHb : 31EKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/167139
5. Pesnuuenko, C. B. Ananutuueckas reoMeTpus B IpuMepax u 3aaadax B 2 4. Yacts 1 :

y4eOHUK U TpakTUKyM aiist By30B / C. B. Pesunuenko. — 2-e u3f., ucnp. u gon. — Mocksa :
WznparensctBo KOpaiit, 2022. — 302 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-
02936-9. — Tekcrt : anmekTponHsbIi // O0pa3oBaTenpHas iargopma KOpaiit [caiT]. —

URL: https://urait.ru/bcode/491081

6. VYtkun, A. A. 'eomerpust: Tononorus. ['mankue nuaun u nopepxHoctu. OCHOBaHUS

reomeTpuu : yuebnoe nocoodue / A. A. Ytkun, T. U. Y1kuna. — 2-e uzn. — Mocksa :

®JIMHTA, 2017. — 127 c. — ISBN 978-5-9765-3436-0. — Tekcr : anexTpoHHbIii // JIans :
AIIEKTPOHHO-OMbIoTeynas cucrema. — URL: https://e.lanbook.com/book/97113

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

Bce 06yqafoumxc;1 YHUBCEPCUTECTA obOecreyeHbl AOCTYIIOM K COBPEMCHHBIM HpO(i)eCCI/IOHaJ'ILHLIM
Oazam JaHHBIX U I/IHq)OpMaI_[I/IOHHHM CIIpaBOYHBbIM CHUCTEMAM, KOTOPLIC ITOAJICIKAT OOHOBIIEHUIO
IIpu HCO6X0)II/IMOCTI/I, YTO OTPAXKACTCA B JINCTAX AKTyaJIM3allun pa60q1/1x [Iporpamm.

CoBpeMeHHbIe TPpodeccHoHAIbHBbIE 0A3bI JaAHHBIX:

1. MunucTepcTBO 00pa3oBanus 1 Hayku Poccuiickoit ®depeparuu http://mon.gov.ru

2.Denepanbubiii opran «Poccuiickoe odpazoBanue» http://www.edu.ru

3. EnuHoe 0KHO J0CTyMa K 00pa3oBare/ibHbIM pecypcam http://window.edu.ru

4. ®enepalbHBIN HIEHTP HHPOPMAIMOHHO- 00pa3oBaTeNIbHBIX pecypcoB http://fcior.edu.ru

5. MunucTepcTBO 00pazoBanus MockoBckoii obmactu http://mo.mosreg.ru

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

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

obpasoBatenbHbIX pecypcoB (PILIMOP)http://eor.edu.ru

8.ITopran denepalibHOr0 UHCTUTYTA TIEAAroruueckux usmepenuit http://www.fipi.ru

9. O6pazoBarenbHbIe pecypchl cetu MuaTepHeT http://edu-top.ru/katalog/

10. O6pazoBarenbHbie pecypcesl MaTepHeTa "Beem, kTo yunresa" http://www.alleng.ru

11. DnexTpoHHas HHPOPMALMOHHO-00pa3oBaTenbHas cpefa YHuBepcureTahttp:/dis.ggtu.ru/

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

13. DnexTponHo-6nbAMOTEYHAs cucTeMa «Jlanpy http://e.lanbook.com/

14. DnexTpoHHOo-6MOIMOTEYHAst cucTema «HOpaiT» www.biblio-online.ru

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

NudopmaninoHHblie CIPABOYHbIE CUCTEMBbI:

1. nH(OPMALIMOHHO-TIONCKOBBIE CHCTEMBIWWW.google.ru/, www.yandex.ru/

2. Ilpuknannas mareMaThka: CripaBOYHMK MateMaTHueckux gopmyit. [Ipumepsl 1 3axauu ¢
pewieHussMHA:  http://www.pm298.ru

9. Onucanue MaTepHAJLHO-TEXHUYECKOH 0a3bl, HEOOXOTMMOH Il OCYyIIeCTBIeHUS
00pa30BaTeJILHOTO Mpolecca Mo AUCHHUIIIHHE

Jiss  ocylecTBiIeHUsT 00pa3oBaTEIBHOIO Mpolecca IO JUCHUIUIMHE WMEETCS B HAIWYHU
ClleIyrolasi MaTepUabHO-TEXHUYECKas 0a3za:

AyauTopuu IlporpammMHoe obecneueHue
- ydeOHas ayuTOpus AJIs IPOBEIACHUS Y4eOHBIX OmnepannonHast cucrema
3aHATHI 110 TUCLUIIMHE, OCHAILIEHHAs KoMIbloTepoM | I1akeT opuCHBIX IpUIokKeHnH
C BBIXOJIOM B UHTEPHET, MyJIbTUMEANA IPOECKTOPOM; Bpaysep Firefox, Snuexc

- TIOMEUICHHUE JIJIsl CAMOCTOSTEIBHOM paboThI
00y4aroIuXxcsi, OCHAIIEHHOE KOMITBIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO MOJIKITIOYCHUS K CETH
WuTepHeT u obecreueHneM JOCTyIa B 3JEKTPOHHYIO
uHpopmarmoHHo-00pazoBaTenbHyto cpeny [T TY;

- cleUUaIn3upOBaHHAs Ay TUTOPUS JJISl IPOBEACHHUS
1ab0opaToOpHBIX paboT MO AUCHUILIINHE,

OCHAII[eHHasi HA0OPOM PEaKTHUBOB U JIADOPATOPHOTO
000pyI0BaHNS;

10. OGyuyeHnne HHBAJIHU/I0B U JHUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbSI

[Tpu HeoOxomumocTu pabodas HporpamMma JUCLUIUIMHBI MOMET OBITh aJalTUpOBaHA JUIS
obecrieueHuss 00pa30BaATEIIBHOTO  MpoIlecCa HHBAIMIOB W JIMIl C  OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMU 310poBbsl. It 3TOro TpedyeTcsl 3asBI€HHE CTyAEHTa (ero 3aKOHHOTO
MIPEJICTaBUTEIIS) U 3aKII0YEHHE MICUX0JI0ro-MeauKo-nenarornyeckoit kommuccuu (IIMIIK).

1
ABTOp (COCTAaBUTEIB): / _K.0.-M.H., goneHT [lanunmunaB.A .

[Iporpamma omoOpeHa Ha 3acenaHud Kadedpbl MaTeMaTWKU W dkoHomuku 26.06.2023r,
poTOKOJT Ne8.

3aB. kadempoit Kamenckux H.A.


http://www.google.ru/
http://www.yandex.ru/
http://www.pm298.ru/const.php
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®OH/] OLIEHOYHBIX CPEJICTB
JUISI MPOBEAEHUS TEKYIIETO KOHTPOJIS,
MPOMEKYTOYHOI ATTECTALIUU
MO JUCHUIJIMHE
51.0.07.02

I'eomeTpusn

Hanpags.ieHHe HOAT0TOBKH 44.03.05 IMenaroruveckoe oopazoBanue (¢
ABYMS IPO(HUIASIMH TOATOTOBKH)

HanpasiienHocts (mpouiis) nporpammel  MareMaTuka,

dusuka
KBamnpukanus BoIMyCKHHKA bakauaasp
®opma o0yueHust Ounas

OpexoBo-3yeBo
2023r.

1.1.MuaukaTopbl JOCTHKEHUSI KOMIIETeH I



Kon u HanMeHoBaHue | Kox u HaMMEHOBaHUE WHJIUKaTopa JOCTHKCHUS
npohecCHOHATBLHOM npodeccHOHATIBHOM
KOMIICTCHIIN U KOMIICTCHIINA

IIK-1.Cnocoben ocBauBath | [IK-1.1. 3Haer cTpykTypy, COCTaB U AMJAKTUYECKUE EAMHUILIBI
u HCIIOIH30BaTh | MPEIMETHOMN 00acTH (TpernogaBaeMoro mpeaMeTa).
TEOPETHUYECKUE 3HAHUS U
MPAKTUYECKHE YMEHUA U
HABBIKU B IPEIMETHOU
obnactu IpU  peUIeHUH
npodeccuoHaNbHBIX 3a7a4

1.2. Onucanmne noka3saresjie 1 KpUTEpHeB OLCHMBAHUS KOMIICTEHIUH HA PAa3JIMYHbIX
Tanax ux (popMUpPOBaAHUS, ONUCAHHE IIKAJ OLlEeHUBAHUSA

OneHka ypOBHS OCBOCHHS KOMIIETCHIMHA Ha pa3HBIX JTamax HX (HOpMUPOBAHHUS
IPOBOJUTCS HA OCHOBE A (PepeHInPOBaHHOTO KOHTPOJISI KAYKAOTO IMOKA3aTellsi KOMIIETEHIINA B
paMKax OLEHOUYHBIX CPEICTB , puBeAeHHbIX B POC.

OI_IeHKa COTJIUYHO>» ,«XOPOII0», «3a4YTCHO» COOTBECTCTBYCT MOBBLINICHHOMY YPOBHIO OCBOCHUA
KOMIICTCHIIMK  COINIACHO  KPUTCPUAM  OLCHHBAHUA
COOTBCTCTBYHOILIEMY OLICHOYHOMY CPCACTBY.

, INPUBCACHHLIX B Ta6J'II/H_[€ K

OneHka «yJOBIETBOPUTEIILHO», «3aYTEHO»  COOTBETCTBYET 0a30BOMY YPOBHIO OCBOCHHS
KOMIIETEHIIMH COTJIACHO KPUTEPHSIM OICHWBAaHUS , TMPHUBEICHHBIX B TalimIe K
COOTBETCTBYIOIIIEMY OIICHOYHOMY CPEJ/ICTBY.

OI_IGHKa CHEYAOBJIIETBOPUTECIBbHO» , «HE 3aYTCHO» COOTBCTCTBYCT ITOKAa3aTCIi0 «KOMIIETCHIUA
HE 0CBOCHAaA»,

Kpartkas
Ne P [IpencraBnenue
Haumenosanue XapaKTepUCTHKA
n/ OILICHOYHOT'O Kpurepuu ornienuBanus
OIICHOYHOTO CPEJICTBA OILIEHOYHOTO
I cpenctsa B ¢hoHIe
cpencTaa

Oyenounvle cpedcmea 05t nPOGeOeHUs. MEKYUie20 KOHMpPOis




Camocmoamenvnasn
paboma (noOKa3aTeb
KOMITCTECHITHH
«YMeHue»)

KonTponbHoe
MEPOIPUATHE,
1eJIb KOTOPOTO
COCTOMT B
IIPOMEKYTOUHOM
KOHTpOJIE 3HaHUI
II0 TEME.

Komruiekr
3aJaHUuN

- OIICHKA «5»
(oTnI4HO)
BBICTaBJIICTCS
CTYAEHTY, €CIIN
MPaBUIBHO
BBIIIOJIHEHBI BCE
3aIaHus |

- o1eHKa «4» (X0opoIIo)
BBICTaBIIAETCS
CTYZAEHTY, €CIIi
IPECTaBICHO
peleHue Bcex 3ajad,
BKJIIOYEHHBIX B
paboty; pu 3TOM: a)
IIPY BEPHOM XOJIe
pacCyXJIeHUI penieHue
OTJIENbHBIX 3a/1a4
COJIEPIKUT
BBIYUCITUTEILHBIC
OLIMOKH, IPUBE/IINE

K HEBEpHOMY OTBETY;
0) mpaBUIIbHOE
peueHue OJHOM-IBYX
3aJa4 He JOBEJCHO /10
KOHIIA;

- OLICHKA «3»
(YZOBIETBOPUTENBHO)
BBICTaBIISCTCS
CTYZACHTY, €CIT
NPaBUIHHO BBITOIHEHO
npumMepHo 30% Beex
3aaHuN.

- OIICHKA «2»
(HEeyIOBIETBOPUTENBH
0) BBICTaBJISCTCS
CTYJIEHTY, €CIIA
pelieHue He OTBeYaeT
HU OJIHOMY M3
TpeGoBaHuUM ,
YKa3aHHBIX BHIIIIE.




Tecm(niokasatelnb KontpoinbHoe Kommnekt - OLIEHKA «5»
KOMIIETEHIINH MEPOIPUATHE, 3aJaHAN (oTIMUHO)
«Branenue») LICJIb KOTOPOI'o BBICTABJISICTCS
COCTOUT B CTYJICHTY, €CJIA JJaHbI
BEISIBJICHUH MPABUIIBHBIE OTBETHI
HEOCBOCHHBIX U Ha BCE 3a/IaHUs TECTa,
TJI0XO OCBOGHHBIX 6o - 3a
BOITPOCOB HCKIIFOUEHHEM OJTHOTO-
JUCITUTUIAHBI JIBYX 3a/IaHUM;
gg;z;g:g;;:;ﬂ - o1eHKa «4» (X0opoIIo)
TeMLL BBICTABIISIETCS
CTYJCHTY, €CITU 1aHbI
IPAaBUJIbHBIE OTBETHI
Ha 80-70% 3ananuit
TECTa;
- o1leHKa «3»
(YIOBIETBOPUTEIHHO)
BBICTABIISICTCS
CTYJCHTY, €CITU 1aHbI
PAaBUIIbHBIE OTBETHI
Ha 40% 3amaHuii Tecta
- OIIEHKA «2»
(HEyOBIETBOPUTENBH
0) BBICTABJISICTCS
CTYJICHTY, €CJIU OTBET
HE COOTBETCTBYET HU
OJIHOMY M3 TpeOOBaHMI
, YKa3aHHBIX BBIIIIE.
Konnokeuym(nokazaren | KontpoasHoe Bompocsr k - OIICHKA «5»
b KOMIETCHIINH MEpPOMpPHUSITHE, 9K3aMEHY U (oTnHu4uHO)
«3HaHUuE») [ENbI0 KOTOPOTO | 3a4eTy BBICTaBIISICTCS
SBIISIETCS CTYIEHTY, €CIl JAaH
BEISIBJICHHE U MIOJTHBIA OTBET Ha
KOPPEKTUPOBKA BOIpOC Ouiera u
YPOBHSI OCBOCHHUSI MIPABWIILHBIC OTBETHI
OTJICTBHBIX Ha JIOTIOJTHUTEIHHBIC
BOITPOCOB BOIPOCHI;
JTUCITUTUTAHBI,

HanboJiee BaKHBIX
JUTSL yCTIETITHOTO
OCBOCHHS
MOCTIETYFOIITUX
paszienoB JaHHOTO
yuebHOTro Kypca
dIpoBoautcs B
BUJIE

- O1IeHKa «4» (X0opol11I0)
BBICTaBJISETCS
CTYJIEHTY, €CII1 JJaH
KpaTKUi OTBET Ha
BOMpOC Ouiera u
MPABUIIbHBIE OTBETHI
Ha JOTOJIHUTEIbHBIC
BOIPOCHI WJIM TTOJTHBIN
OTBET Ha BOIPOC




cobecenoBaHus
o ouseram.

owmwiera U OIMH — JBa
HENPaBWIHHBIX OTBETA
Ha JTOMOJIHUTEIbHEIE
BOTIPOCHI;

- OLICHKA «3»
(YIOBIETBOPHUTEIIBHO)
BBICTABIISICTCS
CTYIEHTY, €Cli JAaH
KpaTKUW OTBET Ha
BOIIPOC Omiera u
HENPaBUJIbHbBIE OTBETHI
Ha OTJEJIbHbIE
JOTIOTHUTEIIbHBIE
BOTIPOCHI;

- OLICHKA <«2»
(HEYOBIETBOPUTENBH
0) BBICTaBJIAETCS
CTYZAEHTY, €CIIU OTBET
HE COOTBETCTBYET HU
OJTHOMY U3 TpeOOBaHUI
, YKa3aHHBIX BBIILIE.

Konmponvnasn
paboma (noKa3aTeb
KOMIICTCHITHH
«Bnanenuey)

KoHntpossHOE
MEpOIPUSTHE,
eI KOTOPOI'0
COCTOHT B
BBISIBIICHUU
YPOBHSI 3HaHU,
YMEHUHU U
HAaBBIKOB,
c(hopMUPOBAHHBIX
IIpU U3Y4EHUU
OIIPENECIEHHON
TEMBbI TAaHHOMN
JUCIUTIAHBI

Kommniexr
3aJaHuN.

- OLICHKA «5»
(oTnHMuHO)
BBICTABIISICTCS
CTYZACHTY, €CIT
MPABHIIBHO
BBITIOJTHCHBI BCE
3a1aHus (000OCHOBaHHO
MIOJIy4EH NPABWIbHBINA
OTBET), TN00
JOTTYIIIEHbI
HE3HAYUTENbHbIC
MOTPEIIHOCTH
(pemenue 3aaun B
I[EJIOM BEPHOE, TOJIBKO
HAa TOCJEIHEM JTare
JOTTYIIIEHbI
BBIUMCITUTENbHBIC
OIIMOKN);

- o1leHKa «4» (Xopo1io)
BBICTABIISICTCS
CTYACHTY, €CITH
MPECTaBICHO
pelIeHre Bcex 3a1ad,
BKIIFOUEHHBIX B
paboTy; MpH TOM: a)




IIPU BEPHOM XOJI€
pacCyKIeHUI penieHue
OTJIENbHBIX 3a/1a4
COJIEPIKUT
BBIUNCIIUTEIbHBIC
OLIMOKH, IPUBEIIINE
K HEBEPHOMY OTBETY;
0) mpaBUIIbHOE
pELIEHHE OJHOU -
JBYyX 3aJa4 He
JIOBEJIEHO 110 KOHIA (
IIPEJICTaBICHO
npumepHo 80%
peleHus 3aJaun);

- OLICHKA «3»
(YIOBIETBOPUTEIBHHO)
BBICTABJISIETCS
CTYIEHTY, €Cliu
IPABUJIBHO BBIIIOJIHEHO
npumMepHo 30% Beex
3a/IaHNM .

- OLICHKA «2»
(HEeYIOBIETBOPUTENBH
0) BBICTaBJISCTCS
CTYJIEHTY, €CIIA
pElIeHNE HE OTBEYAET
HU OJIHOMY M3
TpeOOBaHMII ,
YKa3aHHBIX BBIIIIE.

Oyenounvie cpedcmea 0Jist npOGeOeHUs.

npOMeofcymquozZ ammecmayuu

3auem

(mokazarenb
KOMIIETEHITHI
«3HaHHEY, «Y MCHHEY )

KoHntponbsHOE
MEpPOIIPUATHE,
KOTOpOe
IIPOBOJIUTCSA I10
OKOHYaHUU
W3y4YEeHUs
JUCLIUIUINHEI B
BHJIE
VHIUBUYyAJIbHOMN
KOHTPOJIBHON
paboThl,
coaepKaliein
TEOPETUUECKUE
BOIPOCHI U ( UJIH)
3a/1a4n.

Bomnpocsl k
3a4ery,
OTJeNbHBIC
3a/laHus U3
CaMOCTOSITENTbHBI
X |
KOHTPOJIbHBIX
pabor.

OLICHKA «3aYTEHO»
BBICTaBJISIETCS
CTYJEHTY, €CIIu:

a) MpaBUJIbHO
BBITIOJTHEHBI BCE
3a/1aHus;

0) mpaBUIIbHO
BhITTOIHEHO 60 % Bcex
3aJJaHud U

JaH TPaBHIIbHBIN
OTBET Ha OJIUH - JIBa
JOTIOJTHUTEIBHBIX
BOIIPOCa;




B) PAaBUJILHO
BeImotHeHo 40 % Bcex
3aJIaHUA U

JaH HpaBI/IJ'IBHHﬁ
OTBCT Ha
JOITIOJIHUTCIIbHBIC
BOIIPOCHI;

- OLICHKA «HE 3a4TEHO»
BBICTaBIIACTCS
CTYJZICHTY, €CIIH OTBET
HE COOTBETCTBYET HU
OJTHOMY U3 TpeOOBaHUI
, YKa3aHHBIX BHIIIIE.

Ix3amen

(mokazarenb
KOMIICTCHITHH
«3HaHue»)

KoHntpoissHOE
MEpPOTPHSITHE,
KOTOpOE
MIPOBOMTCS T10
OKOHYaHNH
U3YYCHUS
IUCIHAIUINHEL B
BHJIE
cobeceloBaHUs
o
9K3aMEHaIlMOHHBI
M OuieTaM.

Bomnpocsl k
9K3aMEeHYy

- OIICHKA «5»
(oTnHM4HO)
BBICTABJISICTCS
CTYAEHTY, €CJIM 1aH
IIOJIHEIM OTBET Ha
BOTIPOCHI OWIIeTa U
MpaBUJIbHBIE OTBETHI
Ha JOIIOJHHUTEILHBIC
BOIIPOCHI;

- oIIeHKa «4» (XOpo11Io)
BBICTaBIISICTCS
CTY/CHTY, €CITH J1aH
KpaTKHUil OTBET HA
BOIIPOCHI OmJieTa U
MPABWIIBHBIC OTBETHI
Ha JIOTIOJTHUTEIILHBIC
BOIPOCHI WJIX TIOJIHBIN
OTBET Ha BOTIPOCHI
onmiera U OIMH — JBa
HETNPABIJILHBIX OTBETA
Ha JIOTIOJTHUTEIILHBIC
BOTIPOCHI;

- OLIEHKA «3»
(YIOBIETBOPUTEITHHO)
BBICTaBJISETCS
CTYJIEHTY, €CIIA JJaH
KpaTKui OTBET HA
BOIPOCHI OmiieTa u
HETIPaBWJIbHBIE OTBETHI
Ha OT/JEJIbHbIE
JIOTIOTHUTEIIbHBIE




BOIIPOCBHI;

- OLIEHKA «2»
(HEYTOBJIETBOPHUTEIIbH
0) BBICTaBJISICTCS
CTYJICHTY, €CJIH OTBET
HE COOTBETCTBYET HU
OJIHOMY M3 TpeOOBaHUI
, YKa3aHHBIX BBIIIIE.

1.3. TunoBble KOHTPOJbHbIE 3aJaHUsi W/ WM HHbIE MATEPHAJBI JIJIs NPOBEIEHHS
TeKYLIero KOHTPOJisi, NMPOMEKYTOUHONH aTTecTalnH, HEOOXOAUMbIe 1JIsi OLEHKH 3HAHUM,
YMeHHii, HABBIKOB W / WJIH ONbITA [AeATeJbHOCTH , XapaKTePU3YWIIUX ITamNbl
(popMupoBaHus KOMIIETEHIIMA B Mpolecce 0CBOCHUN 00pa30BaTeIbHOI MPOrpamMMbl.

38}13HI/IH AJIA MPOBEACHUSA TEKYHIEro KOHTPOJIsA

B cinydae npumeHeHust B 00pa3oBaTeIbHOM IIPOIIECCE TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TexHoJIorui ucnonw3yercs http://dis.ggtu.ru/course/viev.php&id=379

Komnnexm 3a0anuii 0na konmpoavhot pabomoi
Konumponvnasa pabomaiel
Tema: Cxkanapuoe, 6eKmopHoe u CMeUIaHHOe NPOU3BEOCHUA 6EKMOPOE
Bapuanr 1

1. Bsrluuciute yron & Mexay Bekropamu P = a+b u q = a-b , ecinu u3BecTHO, YTO BEKTOPHI &
u b 06pasyroT yroa ¢ = g, npuueM |al =3, bl = 1.

2. Beoruaucnure amuny auaronanu AC mapamienorpamma ABCD, mocTpoeHHOro Ha BEKTOpax
AB =2m+ n u AD=m- 2n, eciut |m| = /2uln| = 2 u yron mexny BexkTopaMmu Mun papew
45°,

3. BekTop X, nepnenaukynsipusiii  Bektopam af2;3;—1}u b{1;-2;3}, oOpasyer Tymoii yroiu ¢
ocbto Oy. 3Has, uto |x| = 3+/3, HaiiuTe ero KOOPAMHATHL

4. Bpl4uciInTe MIIOMAAb MapajuieIorpaMMa, JHaroHajad KOTOPOTo ONPEeNsSIoT BEKTOPHI P =
m+2nug=m-23n,ecnda Mu N — eIUHUYHBIC BEKTOPHI, YTOJI MEKAY KOTOPHIMU PaBEH
30°.

Bapmuanr 2
1. BemumcanTe yrox & Mexay eTMHHYHBIMUA BEKTOPaMU & U D, eclii U3BECTHO, YTO BEKTOPHI
p =a+2b u q =5 a- 4b oOpazyrot yron ¢ =

A

2. Bvruucnure anuny auaronanu BD mapamnenorpamma ABCD, mocTpoeHHOTro Ha BEKTOpax
AB =2m + nu AD =m - 2n, eciu |m| = v/2ulnl = 2 u yron mexy BekTopamMu m u N
pasen 45°.

3. Bekrop X, nepnenaukynsipubiii  Bektopam  a{2;3;-1}u b{1,-2;3}, obpa3yeTr ocrTpsblii

yroi ¢ oceto Ox. 3Has, uto |x| = 3+/3, HaliguTe €ro KOOPAWHATHL.



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

4. BpruncnuTe miomaabr napauienorpaMma, 1daroHail KOTOpOro ONnpeAessioT BEKTOPhI P =

m-2nu g =3m +N, ecliu M U N — €TUHUYHBIC BEKTOPbI, YTOJI MEKIY KOTOPHIMU pPaBEH
60°

Konumponvnas paboma No2
Tema: Ilpamas na naockocmu

BapuanTt 1

1. CocraBbTe ypaBHeHUs cpeaHux JuHUK TpeyroiabHuka ABC, cepemmna ctoponsr AC
KOTOporo Haxomurcs B Touke M(-2;3), Bepmuna B umeer koopauuatsl (6;1), cropona
AB — napasutesnbaa Bexktopy @{2;-3},ctopona BC — mpoxoaut yepe3 Hauaio KOOPMHAT.

2. JlaHbpl ypaBHEHHsI JIBYX CTOPOH mpsiMoyrojbHuka: 2X —3y + 16 =0, 3x+2y-7=0, a
Takxe KoopauHaTel BepinHbl A(2;-3). CocraBbTe ypaBHEHHS JBYX JPYTHX €r0 CTOPOH
U IUaroHaJIeH.

3. CocraBbTe ypaBHEHHUs CTOPOH WU nuaroHaneir kBampara ABCD, ecnu 3amaHbl aBe ero
cocennue Bepimubl A(—4;1) u B(4;3).

Bapuanr 2
1. CocraBbre ypaBHeHUs1 cTopoH TpeyroibHuka ABC, ecnu 3amanbl: ero Bepmmna C(—
2;—6), cepeauna croponsl BC — Touka E(3; —4), Touka mepecedeHuss MeAHaH — TOYKa

4
M(4,—§).

2. 3Has ypaBHenue X —Yy +2 =0 oxHoW u3 amaronaneit pomba ABCD, Bepummny A(—
4;5), Touxy M(6;1) Ha cropone AB, cocTtaBbTe ypaBHEHUSI €r0 CTOPOH U TUArOHaJIH.
3. CocraBbTre ypaBHeHus: cropoH kBajapara ABCD, 3Has ero Bepuinny A(6;-2)
u nentp P(1;-1).

Konmponvnas paooma Ne3

Tema: Ilnockocmo u npaman 6 npocmpancmee

Bapmuanr 1

1). OnpesienuTe ABYrpaHHBIE YIJIBI & H 5, 00pa3oBaHHBIE IEPECEYEHUEM CIIEAYIOIINX
wiockocTei X + 2y +2z-3=0 u 16x +12y-152-1=0

2). CocTaBbTe ypaBHEHHE IUIOCKOCTH, POXOsieil uepe3 Touky P(2;3; —1) , mapasnenbHoi
. x5 ¥ _ =+25 o
NpAMOH —— == = ——— ¥ NEPINEHIUKYIAPHOHN MIOCKOCTH X + Y — 2z+2 =0.

3). CocraBbTe KAHOHHYECKHE YPABHEHHUS TPSMO¥, KOTOpasi MPOXOIUT uepe3 Touky M(2; —
1;1) mapautesbHO MPSAMOM, 3aJaHHON ABYMS IIOCKOCTIMH X—3Y—52+3=0u 2x-4z-7=0

4). YcTaHOBUTE B3aUMHOE PACIIONIOKEHUE TPAMBIX My X = 2+ 4t, y= -1+ t, z=1-t;my: Xx=—
4+2t, y= 2-2t, z= —2-3t. Kakue 310 npsimMbie?

5). Haiinure paccrostaue ot Touku P(-2;1; —3) mo npsamoii  Xx=—3+3t, y==-1+2t, z=-3-.

Bapmuanr 2

1). Onpenenute AByrpaHHbIC YIIIbI & U 5, 00pa30BaHHbBIC TIEPECCUCHUEM CIICIYIOIINX

IJIOCKOCTEN

X-V2y+z-1=0 u x +/2y-z +3=0.



2). CocraBbTe ypaBHEHHE IUIOCKOCTH, IPOXOo e yepe3 Touky P(—1; —3; 4),mapaniensHoi
L x+3 y=2 z+4 o
_— = — + —f( =
IPSIMON — - S~ U [ePICHIUKYISPHOI I1ockocTn 3x —y +4z -7 = 0.

s

3). CocraBbTe KAHOHMYECCKHUE YPABHCHUS MPSIMOii, KOTOpasi MpoxoauT yepes Touky M(1; —2;
2) mapalienbHO MPSIMOU, 3aIaHHON ABYMS TUIOCKOCTAMH 3X—Y+2=0u y-2z2—-4=0

4). YcraHOBHTE B3aMMHOE PACIIONIOKEHHE MPSIMBIX My X=2+3t, y= —1-2t, z=2t; m2: X=—
1+43t, y= 2+2t, z=1 . Kakue 310 npsimMbie?

5). Haiinure paccrostaue ot Toukud M(2; —1; —1) mo mpsimoii  Xx=—1+t, y==-3+2t, z=3-2t.
Konumponvnas paboma Nod

Tema: dnemenmol MHOZOMEPHOIL 2e0mempuu

Bapuanr 1

1. CocraBuTh napaMeTpUUECKUe YPaBHEHUS INIOCKOCTH IPOCTPAHCTBA A7 , 3aJaHHOM
CHUCTEMOU ypaBHEHHU:

X1+ X3- X5 =0,
X2 + X4- X6 =0,
X5+ X7 =0.
2. HccrienoBarh B3aUMHOE PACIIONIOKECHHE IBYX TUIOCKOCTEH B MPOCTPAHCTBE As:
X1 =2+t — th+2t3, Xx1=—1 —t7,
X2 = _1+2t1+ 1 A3, X2=3-3t1+ 2ty ,

X3 =3 — t2+3t3 ,uX3 =3+t1 — 2to,
X4 =1+3t; -t3,X4 =1-3t1 + 217,
X5 =5+4 ty. X5 =—2—4t1+ 2t>.
3. B addurrOM NipocTpancTBe A43a1aH0 ahPuHHOE IPeoOpa3oBaHuE:
Y1= X1 +2X2— X3+X4-5,
Y2 = —X2+3 X3—X4,
Y3 =4 X3+Xa+1,
Ya= X1 —2X4+3.

Haiitu: a) MHOXKXCCTBO HCIIOABHXXHBIX TOUYCK 3TOT'O Hp606pa3OBaHI/IH;

6)o0pa3 npsmoit

X1 =3+,

Xo = 1+2t1 ,

X3=—4 +t1,

X4 =6+3t1
Bapmuanr 2

1. CocraBuTh NapaMeTpUUECKUE YPABHEHUS MIIOCKOCTH MPOCTPAHCTBA A7 , 3aJaHHOM
CHUCTEMOH ypaBHEHU :

2X1 + 6X2 =1,
X3- X4+ X5 =0,
X6~ X7 =3.
2. I/ICCHCHOBaTB B3aMMHOC pPACIIOJIOKCHUC IBYX IJIOCKOCTEN B IMPOCTPAHCTBEC AS
X1=—2+t1 — 3z, X1=-—1-2t1,
X2 =—5+2t1—t2 , X2=—3-3t1 ,

X3=3+3t1+ t2, nx3 =6 +3t2,



X4 =1+t1 —4t7, X4=2—t2

X5 =2+5t1 —3t2. X5 =7+t + to.
3. B addurnoM npoctpancTBe As3anaHo agduHHOE IpeoOdpa3oBaHue :
Y1 = X1— Xa+1,
Y2 = Xo+ X3+X4—3,
Y3 = X3—X4+2,
Ya= X3 +Xa—1.

Haiitu: a) MHOKECTBO HCIIOABHXHBIX TOUYCK 3TOI'O Hp606pa3OBaHI/I${;

0) 0Opa3 mpsiMoit

X1 =—3+4t;,
X2 = 211,
X3 =—2 +2t1,

Konmponvnaa paboma Ne5
Tema: OcHogHble hakmbl NPOEKMUBHOU 2e0MempPUl
Bapuantl
1.IlepcniekTrBHOE OTOOpaKEHUE MPSIMON Ha MPAMYIO 331aHO JBYMSI ITapaMHu TOUEK:
A(0:2:1) - A’(-1:1:1), B(1:3:0) - B’(1:3:-1).

HaiimureM’- 00pa3 Touku M(1:5:1) mnpsmoii (AB).
2.JIaHO POEKTHBHOE NMPe0OpPa30BaHUE IUIOCKOCTH :

)Lylz X0 - 2
Ax2=2xt +x2
Hatioure :

a) oopas Toukn A(2:-1:0),
0) npoobpa3 Touku D’(5:-1:1),
B) 06pa3 mpsimoii a: X°+ 2x! -x?=0;
r) mpoobpas mpamoii 1”: X0+ 2x -x2=0;
3. HaiiuTe HenoJBM>XHBIE TOUYKH CIIETYIOIIETro MPOEKTUBHOTO MTPeoOpa3oBaHMs:
Ay?=2x0 - xt +2x2
Ayt=5x0 -3 xt +3x?
Ax2=-xt - 2x%
4. Ha mpoextuBHO# mockoctu P2 nansl Tpu Touku A,B,C. [Tokaxwure, 4T0 3TH TOUKH
KOJUTMHEApHBI (T.€. JIeKaT Ha OJHOW mpsiMOM) U HailuTe Touky D Takyro, uyto

(AB,CD) =-1, ecim = A(1:-1:2), B(-2:0:1), C(-1: -1:3).

Bapuant2

1. TlepcriekTHBHOE OTOOpaKEHHE MPSAMOM Ha MPSAMYIO 33J]aHO BYMS IMapaMH TOYCK:
A(0:2:1) - A’(-1:1:1), B(1:3:0) - B’(1:3:-1).

Haiinure K- mpoo6pa3 toukn K’(-2:3:2) mpsmoii (A’B’).

2. JlaHO TPOEKTHBHOE MPE0Opa30BaHKE TIOCKOCTH :



dyt=x0 - X2

ax2=2xt +x?

Haiinure :

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

6) npoo6Opa3 Touku E’ (0:1:-1);

B) 06pa3s npsamoii b: 2x* + x?=0;

r) mpoo6pas mpsmoit m’: Xt +x2 =0.

3. Haligue HemoABMKHBIC TOUKH CICAYIONINX MPOSKTUBHBIX MPEOOPA30BAHUIA:
Ay?=3x0 +xt

Aayr=x0 +3x!

Ax2= 4x2

4. Ha mpoeKTUBHOM IIOoCKOCTH P2  nmawbl Tpu mpsiMble a,b,C. TTokaxwute, 4TO 3TH
IpsIMbIC IPUHAJICKAT OJJHOMY ITyUKY, U HAllIUTe ypaBHEHUE NMPsiMOii d Takoi, 4To:

(@b,cd)=2, ecam a(l:-2:1), b(0:-1:1), c(1:0: —1).

Koumponvnasn paboma Neb
Tema: dnemenmut oughghepenyuanvnoit zeomempuu

Bapnanrl
1. CocTaBbTe ypaBHEHHMS KacaTelbHOH M COMPUKACAIOMIEHCS MIOCKOCTH JIMHUM X = COS°t , Y

= sin®t, z=cos 2t B Touke M(t = /4).
2. Haiigure mmny nyru JuRMM X =5,y =e ©, z = tv/2 Mexkay aByms e€ Toukamu M1(t=0)
u Ma(t=m).

3. YcraHOBHUTE B3aUMHOE PacCIiojIoKEHUE KacaTelIbHOM INIOCKOCTHU IMOBEPXHOCTHU

r=ucosvi+usinvj+bvk, (b>0,b—const)BTouke P (U=1, V= %) U TIPSAMOM

Xx=0,57 -4,
y=0,5b, 1 eR,
z=/4b

4. Haiifute KOCHHYC yria ¢ MeX1y KOOPAHHATHBIMHU JIMHUSAMU HOBEpXHOCTH I =T(U,V) B

touke P (U= 1,v = 1),eciii U3BECTHO, YTO TIepBasi KBaJapaTHyHasi popMa 3TOi MOBEPXHOCTH
umeer Bux | = (1 + 2u?)?du? + 2(1 + uv)?dudv + (1 + 2v?)? dv2.

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

, y=a(1-cost), z=4asin§ B TOuke M(t=m/2).



2. Haiinure mmuHy ayru InHuN X= e‘cost, y=e® sint, z=e® Mex 1y AByMs €€ TOYKaMu
M1(t=0) u Mz(t= ).

3. VYcTaHOBUTE B3aUMHOE PpacCIiojIoKECHNE KacaTeJIbHOM INIOCKOCTH IOBCPXHOCTHU

X=3,
I = U COSVi + Usin V]+UE BTOouke P (U=2,Vv= %)I/I PSIMOA y=1+\/§/1,}te R
2=2+41

4. HaiiauTe KOCHHYC yIiIa (¢ MEXIy KOOPIUHATHBIMU JTHMHUSIMH MOBepXHOCTH I = (U,V) B

touke P (U= 1,V =1), eciu ©3BECTHO, YTO MepBasi KBaapaTudHas Gopma 3Tou
nosepxHocty umeet BuA | = (5 + 4v?) du? + 2(1 + 4uv) dudv + (5 + 4u?) dv?.

Komnnexm 3adanutl 015 camocmosmenvHot pabomsi
Camocmoamenvnas paboma Nel

Tema: Bekmopnoe npocmpancmeo. basuc . Koopounamul éexmopa

Bapuanr 1

1. Hdan mapamrenorpamm ABCD, O — Touka mepeceueHuss ero auaronaneid, E, F —
cepenunbl ctopoH BC u AD cootBercTBeHHO0. Haiinute koopauHaTel BekTopoB AC, BC B
oasuce e1= OF, e;= AE.

2. B rterpasape ABCS touku A, B', C' — coorBercTBeHHO cepeaunbl pebep SA, SB, SC;
0,0’ - Touku nepeceuenus meauan TpeyroipankoB ABC u A'B'C’, E* — cepennna pedpa
A'C’. Haiigure xoopauHatsl BekropoB BE', AS B 6asuce 1= O'C, e2= OB u e3=
O’S.

Bapuanr 2

1. Jan mapamnenorpamm ABCD,O — touka nepecedeHus ero quaronaiei, E, F — cepeauns
ctopoH AB u BC cootBerctBeHHO. Haiinure koopaunatsl BekropoB CD, DB B 6a3uce
e1= AF, e2=0E.

2. B Terpasape ABCS touku A', B', C" -cooTBeTcTBeHHO cepenunbl pebep SA, SB, SC,
0,0 - Touku nepeceveHus meauan TpeyroipHukoB ABC u A'B'C, E™ — cepennna pedpa
A’'C’". Haitnure xoopaunaTel BekTopoB CS, AE" B 6asuce a1=0'4 ,a2 =0'E" u a3=0"0.

Camocmoamenvnas paboma Ne2 (wacmol)
Tema: Kpuevie emopozo nopsaoxka
Bapmuanr 1
1. CocraBUTh KaHOHHYECKOE YpaBHEHHUE DJUIUIICA, €CIIH U3BECTHBI: PACCTOSIHUE MEXKIY €ro
30 V1o

JIAPEKTPHCAMH, PABHOE ——H HKCLIEHTPUCHTET & = ——
W 3



2. CocTaBUTh KaHOHMYECKOE YpaBHEHHE TUIepOoIIbl, €CIM HM3BECTHO, YTO YTOJI MEXKAY €&
T
aCUMIITOTAMU PaBE€H E U PacCTOSIHUE MEX]y JUPEKTPUCAaMH PaBHO 3.
Bapuanr 2

1. COCTaBI/ITb KAaHOHHYCCKOC ypaBHeHI/IC QJIJIMIICA, €CJIM U3BCCTHBI, UTO paCCTOSIHI/Ie Mexc):[y
144

€ro IMPeKTPUCAMK PaBHO —==,a MEXIY ¢doxycamu - 44/ 35.
EE]
2. CocraBUTbh KAHOHMYECKOE YPABHEHUE TUIIEPOOIIbI, €CJIM U3BECTHBI YPaBHEHUS €€

acUMMTOT Y =+ 3 Xuy= — 3 Xu paccrosinue ot okyca F 10 cooTBeTCTBYIOLIEH 3TOMY

16
dbokycy aupextpucsl d, paBHOE IpOoOH .

Camocmoamenvnas paboma Ne3

Tema: Cnocodwl 3a0anus na1ocKocmu 6 nPOCMpPAaHcmee

BapuanTt 1

1. Hammcare ypaBHEHHS IUIOCKOCTEH Bcex rpaneid Tetpadapa SABC, eciu nBe ero
BepIIHHBI ¥ cepearHbl cropoH AC u AB HaxoasTcs COOTBETCTBEHHO B Toukax S(1;2;-1) ,
C(0;-1;1), M(0;0;-1), K(1;0;-1).

2. Hanwmcarb ypaBHEHHUS IJIOCKOCTEH Becex 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 — cepeauna ctopons SB.

3. CocraBurh YpaBHCHHE INIOCKOCTH, HpOXOI[SIH.[CfI 4gepe3 HaYaJl0 KOOpAHUHAT,
o ,x—1 ¥ =1
mapajmiCiIbHOU IIPAMON —— = - =

37 -1
0.

Y TIEPICHIUKYISIPHOM K IJIOCKOCTH X - 2Y +Z - 1=

Bapuant 2

1. Hamwucate ypaBHeHuUs IIIOCKOCTEH Beex rpaHeit TeTpasipa SABC, ecnu cepeiuHbl ero
cropon SB,AC,SA,AB naxomsrcs coorBerctBenno B Toukax F(1;0;0) , M(-3;2;1) , E(1;-
1;2) , K(2,1,3).
2. Hammcartb ypaBHEHHUS IJIOCKOCTEH Bcex TpaHeit Terpadapa SABC, ecnu cepequHBI CTOPOH
SB,SA,AC naxoasarcs coorBercTBenno B Toukax F(0;1;2) , E(1;-1;1) , M(0;2;3),
BC {1;-1;1}.

3. CocTaBuTh ypaBHEHHUE IUIOCKOCTH, MPOXoasiiei yepe3 Touky M(-1;1;3), mapasiensHoi
OpSMOM X = ¥ = Z W NePIEeHAUKYISIPHON K TUIOCKOCTH 3X - 2y = 0.
Camocmoamenvnas paboma Ned

Tema: Ocnognvie hakmol npoeKmueHolU 2eomempuu
Bapmuanr 1

1. Ha mpoektuBHOW Tmtockoctd 3amanbl Toukn A(3:1:-1), B(-1:2:1), C(3:1:-3), D(0:—
1:1). Haiimute xoopauHathl Toukn M nepeceuenns npsimbix AB u CD.



2. Ha npoeKkTHBHO# MJIOCKOCTH 3aaHbl 1Ba MPOeKTUBHBIX pernepa: R= {Ao, A1, A2, E} u
R 0={Bo, B1, B2, Eo}. Haiitu HOBbIc koopauHaThl Touku M(1:—1:1), ecnu B crapom
periepe R 3amanbl  KOOpJAMHATHI BepiinH HOBoro pemepa Ro: Bo(l:-1:1), B1(1:0:1),
B2(2:1:-3), Eo(5:—4:0).

3. Ilycts A, B, C, D - d4erblpe NmpoOM3BOJILHBIE TOYKH, M3 KOTOPHIX HHUKAKHE TPH HE
KoJutMHeapHbl. Jlanee, mycThb
A1=(AD) N (BC), BL= (BD) n(AC),C1=(CD)n (4AB)u
P = (BC) n (B:C1), Q = (AC) n (A41Cy1), R =(AB) n (A1B1).
HoxaxwuTte, uro Touku P, Q, R xomnmuneapHsl.

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). Haiigure xoopauHatsl Touku M nepeceuenus npsmbix AB u CD.
2. Ha npoekTUBHO# IIIOCKOCTH 3a/1aHbl J1Ba MPOSKTUBHBIX perniepa: R= {Ao, A1, A2, E}

uRo={ Bo, B1, Bz, Eo}. HaiiTu HOBbIe KoOpauHaTel Toukr M(—1:—1:1), ecniu B cTapom
pernepe R 3amanpl KOOpAUHATHI BEPIIUH HOBOro perepa Ro: Bo(1:-1:1),
B1(1:0:1),B2(2:1:-3), Eo(5:—4:0).

3. Janst ae npsmbie | u |1 Touku A, B, C npunamiexar npsmoii |, touku Ay, B1, Cy
NpUHAIeKAT NpsiMoii |1, JIoKaKUTe KOJUTHHEAPHOCTh TOYCK

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

npu ycnoeuu, 9To npsmeie (AAr), (BB1), (CC1) mpuHamsiexar oJHOMY MyUKYy.

Tecmwn
Tecm Nol
Tema: Ilpeobpazosanusn niockocmu
Bapuanrl
1.  Oppunara Touku M’, cummeTpuuHoii Touke M (—2;1) otHocuTenbHO ocu Ox, paBHa:
a)—2; 0) 1;B) 2; r)-1.
2.  Aocmucca touku M, cummerpuuHoil Touke M (1,-2) oTHOCHTENBHO mpsMOW X = —1,

paBHa:
a)-1; 6)—3;8)-2; r1)-4.

3. Touka M’, cummerpuuHas Touke M (—2; —1) OTHOCHTENBHO TOYKH
Mo(3;-1), uMeeT KOOpIMHATHI:
a) (-6; -2); 6) (6; -2); B) (-8;-1); 1) (8;-1).
4.  Touka M’— o6pa3 Touku M (—1;-3) npu mapaienbHOM MEPEeHOCe MIOCKOCTH Ha BEKTOP

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

5.  Touka M’— o6pa3 Touku M (3;0) npu noBopote miaockoctu Bokpyr Touku O(0, 0) Ha

yron @& = 90° ,— uMeeT KOOpAMHATHI:
a) (=3; 0); 6) (0; 3); B) (15 2); 1) (0; - 3).



6. Touka M’ ,— obpa3 Touku M (—1;1) nmpu moBopoTe miockoctu Bokpyr Touku O(0, 0) Ha
yroia & = —45° — uMeeT KOOpANHATHI:

a) (-1;-1);6) (0; 1);B) W2 1); 1) (0;V2).

7. Yxaxure GopMyiy, 3aal0llyl0 OpauHATy Touku M (x’;y’) —obpa3a Touku M(X;y) mpu
napajulebHOM IIEpEHOCE IIOCKOCTH Ha BekTop a {2, —3}.
)y =y+3,0)y =y-2;
B)y'=y+2ny =y-3.

8.  Vkaxwute dpopmyny, 3agaromryro opauHary Toukd M'= f(M), ecnu npeodpasosanue f—
ckomb3siias cummerpust mwiockoerr: f= TS, Iy +1=0, a{-1, 0}.
a)y' =-y-2; o)y =y+1;

B)Y =y -2;n)y=-y+1
9. Vkaxute popmyny, 3aaaromryto opauaary Touku M’ = f (M), eciu npeobpazoBanue f —

MoBOpPOT IIockocTu Bokpyr Touku O(0, 0) Ha yron & = 90°.

a)y' =X, 0)y' =,

B)Y =X; 1)y’ =Y.
, 3. 4 7
X = —g X+ g y + g
10. Haiigure abcuuccy odpasa Touku A(—3,1) npu aemxenun f, ecnu f: 4 3 4
! — + - _
y 5 5 y 5
a)4;0)-2;8) I, 1) 4.
X'=-X+1
11. Haiinure opjHaTy MHBapUAHTHOW TOUKHU nBWkeHus f, ecou f: { , 1
y =-y+

a) 1;0) %;B) —%;r) -1.

Xx'=3x-4
12. Haiinure opauHary npoobpasa touku A(—1, 1) mpu romoretnu f, eciu f: { —3ya2
y =oy+
1 3 1 1
a) —;0) —;B) ——;T1) ——.
) 3 ) 2 ) 3 ) =5
X'=-— 1 X+3
13. Haiigure abcuuccy MHBapUAHTHOM TOYKH npeoOpazoBanusi f, eciu f: i 3
y = 5 y- 5

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

14. Yxaxwure dopmyiy, 3aaaronryro adcruccy Touku M' = f (M), eciiu mpeodpasoBanue

f — romoterust miockoctu ¢ eHTpoM O(0,0) u kospdunmertTom K = 4.
a) X' =—4y; 6)x' = 4y;
B) X' = —4X; 1) X' = 4X.

Tecm Ne2
Tema: Kpuevte 6 esknudoeom npocmpancmee

Bapmuanr 1



Jnuna xyru MiM> KpuBoii r= F(t) TaKO, uTo | r_’(t) |= 3\/§(t2 +1),Vtel, M1 (t=1), M2
(t=2), paBHa

a) 82

6)104/2 ;
B)—8v2;
r) 1242

. Jlnuna xyru kpuBoii I = r(t) mexmy asyms ee toukamu Mi(t = 0) u Mz (t = 1)npu
yeIoBuH, ato ' () :{\/a;—l;Btz}, Vtel, paBHa

a) -4,
0) 4;
B) 2;
r)24/3.
. Kacarenbnas kpuBoii I = (t —sin t)i + (1—cost) j + 4COS%E B Touke Mo (t = g)
napasuieJbHa BEKTOPY 5{..., oy e
a) (-1, 1; -2}
6) {1;1; -2}
B) {1;-1; V2 };
) {1;-1; -2}

. Bunopmais kprBoit r(t) = 2ti + In t j +t*k B Touke Mo (t = 1) mapamrenbHa BeKTOpY

CRIRN

a) {2; 2; -1},
0) {2, -2; 1}
B) {0; -2; -1},
r) {2; -2; -1}.

. Mcronb3yst CMMBOJIBI «||» 1 «L», «=», «Z », OMHIIUTE B3aUMHOE PACIIOJIOKCHHE

KacaTeTbHON KPUBOU r=acosti +bsintj+e'k BTouke Mo (t = 0) u mrockocTH bx —
ay + abz + abc = 0.

a) [|;
0) L;
B) =;

r) .



6. Hcnomb3yst CUMBOJBL «||», «L», «=» 1 « Z », ONUILIUTE B3aUMHOE PACIIOI0KEHUE

IWI0CKOCTH 2x+ Y — 42 + 3 = Ou 6GunopMany kpuBoii I =r(t) B Touke Mo(t = 1), eciu
m3BecTHo, uto (1) ={L11}, r'(t) ={L2t;3t%}, Vtel.

a) |;

0) L;

B) Z;

r)=.

7. Anmukata (TpeThsl KOOPJIMHATA) TOUKH IepeceueHus KacaTeIbHOW KPUBOU
r=@t—t3)i+3t2j+ Bt +t°)k BTouke Mo (t = 1) ¢ mwrockoctbio (XOZ) paBHa :

a)z=2;
0)z=1,
B)Z=-1,;
rny=3.

8. Abcuucca (nepBasi KOOpAMHATA) TOUKU NIEPECEUEHMsI TIIaBHOW HOpMaJIU KpUBOMH
r =r(t) B Touke Mo (t = 0) ¢ mwIocKoCTsIO Z — 4 = 0, 1IpH YCJIOBUH, YTO r(0) ={11;0},
r'(t) ={e';—e";2t}, Vtel u[r'(0),r"(0)] ={-2;—2;2}, pasua

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

HpOMe)KyTO'-IHaﬂ arrecranus

B cny4ae mpuMmeHeHHsT B 00pa30BaTeIbHOM MPOIECCEe TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TexHoJIoTui ncnoab3yercs http://dis.ggtu.ru/course/viev.php&id=379

Ilpumepnulii nepeuens 60npocog 011 NOO20MOEKU K 3a4emy U IK3IAMEHy

OmnpeneneHne U CBOMCTBA CIOXKEHHS BEKTOPOB.

Omnpenenenne U CBOMCTBA yMHOKEHHS BEKTOpPA Ha YUCIIO.

Kpurepuii nMHENHON 3aBUCHUMOCTH CUCTEMBI BEKTOPOB.

Kpurepuii nMHENHON 3aBUCHMOCTH JBYX BEKTOPOB.

Kpurepuii nTMHENHON 3aBUCHMOCTH TPEX BEKTOPOB.

OrnpeneneHne U CBOWCTBA CKAISIPHOTO IMPOU3BEACHUS BEKTOPOB.
OrnpeneneHne U CBOWCTBA BEKTOPHOTO MPOU3BEACHUS BEKTOPOB.
Brruncnenue mioniaau napamienaorpamma (o0beMa napansienenunena).
Paznuunbie cocoObl 3a7aHusl TOPSAMOM Ha IUIOCKOCTH (TOYKON M HANpaBIISIOLUINM
BEKTOPOM; JABYMS TOUKAMM; TOUKOM U HOPMaJIbHBIM BEKTOPOM).

10. Obuiee ypaBHEeHHE IPSAMOI Ha MIIOCKOCTH U €T0 UCCIIEI0BaHHE.

©CoOoN O wDdDE

11. BzanmHO€ pacnoyiokeHue ABYX MPSMbIX Ha MITOCKOCTH.


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

12.

13.
14.
15.
16.
17.

18.
19.

20.
21.

22.
23.

24,
25.
26.
27.

HopmupoBaHHOe ypaBHEHHE M BBIYMCIICHME DPACCTOSHHMS OT TOYKM [0 HpPsIMOM Ha
IJIOCKOCTH.

Yroa Mexay AByMsl IPAMBIMU Ha IUNIOCKOCTH. OpHUEHTUPOBAHHbIN YT OJI.

Onunc (onpesesenre, KAHOHMYECKOE YpaBHEHUE, CBOMCTBA).

['unepOoina (onpeneneHue, KAHOHUYECKOE YPAaBHEHHE, CBOMCTBA).

[TapaGona (ompeneneHne, KAHOHUUYECKOE ypaBHEHUE, CBOMCTBA).

Paznuynble crocoObl 3aaHus TUIOCKOCTH B MPOCTPAHCTBE ( TOYKOW M HANPaBIISIOUIIM
MOJMPOCTPAHCTBOM ;TPEMs TOUKAMH; OTPE3KaMu; TOUYKON U HOPMaJIbHBIM BEKTOPOM).
OO11ee ypaBHEHUE IIIOCKOCTU U €0 HCCIIEI0BaHuUE.

Paznuunbie crmocoObl 3amaHusi OPSIMOM B NPOCTPAHCTBE (TOYKOHW M HAINPABISIOUINM
BEKTOPOM; ABYMS TOUKAMU; ABYMsI TUIOCKOCTSAMH).

B3aumHoe pacnosiokeHue npsMOl U MIIOCKOCTH (JIBYX MPSMBIX) B IPOCTPAHCTBE.
Brruucnenue paccTosHUSL OT TOYKH A0 NPAMON (MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMH )
B [IPOCTPAHCTBE.

Omnpenenenue u mpuMepbl IPeoOpa3OBaHUN TIOCKOCTH.

JIBuKeHHsI TUIOCKOCTH (OmpefieNieHue, MpUMEphbl, KaHOHUYECKHE (POpPMYJIbl YaCTHBIX
BHJIOB )

CBoiicTBa ABUKEHUHN TIOCKOCTH.

Knaccudukanus qBMKSHAN TIOCKOCTH.

I'pynna nBMKEHUN IUIOCKOCTU U €€ NOATPYIIIIHI.

[ToroOwust MIOCKOCTH ¥ UX CBOMCTBA.

28. Akcuomaruka Beiins addunHoro npocrpancTa A, U €€ MpoCTEHIINe CIeICTBUS.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.
46.
47.
48.
49.
50.
51.

Adounnbii periep. AdduHHbIe KoopauHaThl Touek. IIpeoOpazoBanus addUHHBIX
KOOpJUHAT.

EBKiM10BO N- MEPHOE MPOCTPAHCTBO.

JIBr>KEeHMsI €BKJIMI0BA IPOCTPAHCTBA £,1 UX CBOMCTBA..

ITonsiTHE N—MEPHOTO MPOEKTUBHOI'O TPOCTPAHCTBA.

Mopenu NpoeKTUBHON MTPSAMOM ¥ POEKTUBHOM INIOCKOCTH.
IIpoexTuBHsbIi penep. [I[poeKTUBHBIE KOOPANHATHI TOYEK.

IIpsiMast Ha MPOEKTUBHOMN MJIOCKOCTH.

ITpuHIUIT JBOMCTBEHHOCTH HA IPOEKTUBHOM IIOCKOCTH.

Teopema Jle3zapra u €€ yaCTHBIE Clly4ad HA PaCIIMPEHHON IIJIOCKOCTH.
[TpoexTHBHBIE TPeOOpPa30BaHUS INIOCKOCTH U UX CBOMCTBA.

Co’)xHOE OTHOILIEHHUE U €r0 CBOMCTBA.

ITonHbIN YETBIPEXBEPIIMHHUK U €r0 CBOMCTBA.

Knaccudukanus KpuBbIX BTOPOTo MOPsAKa Ha MPOEKTUBHON MIIOCKOCTH.
[Tonstpa, mosroc, NOJIAPUTET.

BekTop-pyHKIMS 0AHOTO CKaISIPHOTO apryMeHTa 1 €€ CBOICTBa.
[ToHsiTHE KPUBOI B €BKIINI0BOM IPOCTpaHCTBEE3

HarypanbHas nmapamerpusanus.

KacarenbHas u e€ ypaBHEHHE.

Hopmanbhas u conpukacaromascs iI0CKOCTH U UX YpPaBHEHUS.
buHOpMaie U raBHast HOpMallb U MX YPaBHEHUSI.

OpToroHanbHbIN MOJBUKHON perep U ero JepuBallMOHHbIE (POPMYIIBI.
Penep ®pene u ero MHBapUAHTHI.

KprBu3Ha KprBOW U €€ reOMEeTPUYECKUI CMBICIL.



52. «Hauana» Epkiuaa. O630p conepxkaHus mepBoil kKHuru «Hadgamy.

53. IIsaTh1it mocTynat EBkina n akcuoma rnapasuieiabHbIX.

54. IsaTeiit noctynar EBkinaa u TeopemMa 0 CymMMe yIiloB TPEYTOJIbHUKA.

55. 1-as Teopema Cakkepu — Jlexanapa.

56. Axcuoma Jlob6ageBckoro. CymMma yriioB TpeyroJibHUKa Ha MIIOCKOCTH A».
57. Teopema 0 B3auMHOM PacCOI0KEHUU NPSAMBIX Ha IUIOCKOCTH A2.

58. Onpenenenue napamieabHbIX NPSMBIX Ha MIockocTu JlobGaueBckoro.
59. Yroun napamieabHOCTH U €T0 CBOMCTBA.

Cxema COOTBeTCTBHSI THIOBBIX KOHTPOJIbHBIX 33aJJaHMH U OIlEHMBAEMbIX 3HAHMIM,
YMeHHIi, HABBHIKOB H (WJIM) ONbITA [eATEJbHOCTH, XAPAKTEPU3YIOIIHX 3TANbI
(popMupoBanusi KOMIEeTEHIMA:

Kox u HaumeHoBanue HaumenoBanue TumoBoe KOHTPOJIBHOE 3aJJaHHE
KOMITETEHITUU WHMKATOpa

JOCTHKCHHSI

KOMITETEHIIUU
IIK-1.Cnoco6en ocauBats u | I[IK-1.1. 3Haer Bomnpocsl k 3a4eTy U SK3aMEHY
HCIIONIb30BAaTh TEOPETUYECKHE | CTPYKTYPY, COCTaB U CamocrosTenbHas paboTa
3HAHUS U TIPaKTHYECKUE | TUITAKTHUCCKUC KontponbHas padota
YMEHHUS U HaBBIKU B | €IUHUIIBI TPEIMETHON Juarnoctuueckas paboTa
npeaMeTHoOW obnactu  mpH | obnactu
pemieHnu npohecCUOHANbHBIX | (TPernoaBaeMoro
3a/1a4 npeaMeTa).

JAunarnocTuueckasi padora Nel (1-blii Kypc)
( A5 BbIsSIBJIEHUSI YPOBHAL copmupoBaHHocTH komnerenuun [IK-1 mo maaukaropy
MK-1.1.)

1. Jlausr a8a Bektopa: @ = (1,-2;2) u b = (-3:1;2) . Toraa Bektop C , MepIEHANKYIAPHBIL 1

BEKTOPY a , U BEKTOPY D , MOXKHO mpeacTaButh B Bujie (BBIOEPHUTE OJIMH BAPUAHT OTBETA):
a. —6i +8j—5k

6. -3 —2]+4k

B. —6i —8j -5k

2. B tpeyronbhuke ¢ BepumHamu A(2;-1), B(-4;3), C(-2,-5) ypaBHEeHHE BBICOTHI, TPOBEICHHON
u3 BepmHbl C, nMeeT BUJI (BEIOEPUTE OJMH BapUaHT OTBETA):

a. 3x—-2y-4=0

0. 2x-3y+4=0

B. 2X—-3y-11=0

3. O0beM nMpaMu/IbL, MOCTPOEHHOM Ha BekTopax a = (—2;1,3), b =(3-12) u € =(3;5-4),
paBeH

4. Tnockoctn 3X—4y—-52+6=0 u 6X+ky—10z +5=0 nepnenauxynspusl npu 3HaueHuu K,
paBHOM , & apaJuieNIbHbI IPU 3HAUYCHUH K, paBHOM




5. Vpasuenue cdepsl umeeT Bua X +y° +2° —4x+2y—10z —19 = 0. Torza ee paauyc paBeH
, a IICHTP UMeEeT KOOPIMHATHI ( ; ; ).

6. YcTaHOBUTE COOTBETCTBHE MEX]y IMapaMETPUUCCKUMU YPABHEHUSMH M BHJIOM KPUBOU

BTOPOTO TMOPSIKA:

X = 3cost a. DIUIAIIC

y =4sint
5 {x =3sin?t 0. runepOona

y =4cost
3 {x =cost +3 B. mapabona

y=sint+4

{X _3 ﬂ I. OKPY>KHOCTb
4. 2
el —e™
y =455
1 2 3 4

7. Kakue oneparnuu HaJl BEKTOpaMH SBISIOTCS TUHEWHBIMU? (BRIOCPHTE HECKOJIBKO BApUAHTOB
NPaBUIBHOTO OTBETA):

a. cymMMa BekTopa a | uucia b

0. CKaJIsIpPHOE MTPOU3BE/ICHUE BEKTOPOB

B. YMHOYKEHHE BEKTOpAa & Ha BEKTOp D
. BEKTOPHOE MTPOU3BE/IEHUE BEKTOPOB

. cyMMa BeKTopa a u Bekropa b

€. YMHOJKCHHE BEKTOpa a Ha 4uciio b

8. JlaHbl 1Ba KOJTMHEApPHBIX BekTOopa. Kakue u3 mpuBeACHHBIX YTBEpKIECHUI BepHBI? (BbIOEpHTE
HECKOJIbKO BAPMAHTOB MPABUIIBHOTO OTBETA):

a. cyMMa BCE€X KOOPJIMHAT 3TUX BEKTOPOB JI0JKHA ObITh paBHA HYJIIO

0. BEKTOPHOE MPOM3BEIEHUE BEKTOPOB JOJKHO ObITh PABHO €IMHUYHOMY BEKTOPY
B. CKaJISIPHOE NMPOU3BEIEHHE BEKTOPOB JTOJKHO OBITH PABHO HYJIIO

I'. BEKTOPHOE IIPOM3BE/IEHUE BEKTOPOB JI0JIKHO OBITH PABHO HYJIEBOMY BEKTOPY

Jl. Y OTHOTO U3 BEKTOPOB BCE KOOPJIAUHATHI MOTYT OBITH PaBHBI HYJIIO

€. CKaJSIpHOE IPOM3BEIEHNE BEKTOPOB MOXKET ObITh PAaBHO €IMHUIIE

K. KOOPJIMHATBI 3TUX BEKTOPOB JOJKHBI OBITh MPOMOPIIMOHATbHBI

9. BekTOpHBIM IMPOM3BECHUEM JIBYX BEKTOPOB Ha3bIBAeTCs , KOTOPBIH

1) JAaHHBIM BEKTOpaM; 2) UMEET JJIUHY, YUCIECHHO PaBHYIO
napajuiesiorpaMma, IOCTPOEHHOI'O Ha IaHHBIX BEKTOPax Kak Ha CTOPOHAX;

3) oOpa3yeT ¢ JaHHBIMH BEKTOPaMH B MOPSAKE UX YMHOKECHHUS TPOUKY (BIUILUTE

NPOMYIIEHHBIE CIIOBA).

10.MHOkeCcTBO BCEX TOUYEK IJIOCKOCTH, (MomTynb ) pPacCTOSIHUM OT Ka)KI0u

13 KOTOPBIX J0 ABYX JAHHBIX TOYEK ITOM INIOCKOCTH, HA3bIBAEMBIX , €CTh

BEJIMYMHA TIOCTOSIHHAS, ( ), 4EM PACCTOSIHHE MEXIY ,

Ha3bIBACTCS ( ) (BHUIIMTE TMPOMYIIEHHBIE CIIOBA).




JuarHocTudeckasi padora Ne2 ( 2-oii kypc)

( sl BBISIBJIEHHS YPOBHSA cdopmupoBanHocTH komnereHuun IIK-1 nmo uaaukaropy
MK-1.1)

Yacme 1. 3uanue onpeoeieHus u ceoUCM8 2e0Mempudeckux Quayp Ha niocKoCmu Hno360Jsem
J1e2Ko pazoupamvca 6 KOHQUISYpayusx u3z moyexk U NpAMbIX U YCMAHABIUEAMb UX 63AUMHOe
pacnonodxcenue Ha niockocmu. Ilposepome cebsi:

1. Ha miockocTH 3aaHbl TPU pa3iiduHbie MpsMbie &, b U C, mpuyeM mpsMas & UMeeT OOIHe
TOYKH ¢ IpsAMbIMU D 1 C, Tora npsimble bu C... (BIOepuTe Bce BEpHBIC BApUAHTHI OTBETA):

a. He MIPOXOJIAT Yepe3 OJIHY U Ty e TOUKY MPSIMOM a U MepeceKarTcs

0. MPOXOJAT Yepe3 OJIHY U Ty XKe TOUKY IPSMOM au HE MepeceKaroTcs

B. HE MPOXO/AT Yepe3 OJIHY U Ty K€ TOUKY MPSMOM & U HE MepeceKaroTCs

2.1. Ha mnockocTd 3ajaHbl TpU pa3iuyHble mpsMble 8, b u C, mpuuyem npsmbie @ u b
napaJuIeNbHBI, PSIMbIC D U CriepecekaroTest, Toraa npsiMbie a U C SIBIISIOTCS .
2.2. Chopmynupyiite ciaeIcTBUE U3 aKCHOMBI MapalIeNIbHBIX HPSMBIX, KOTOPOE HUCIOIb30BAHO
Opu peuieHuH 3afauu 2.1. IulaHuMeTpuM (3aloHUTE IPOIYCKH): €CIIM IpsMas

OJTHY U3 JIBYX IPSAMBIX, TO OHA U JIPYTYIO.
2.3. Ucnonp3ys ciaenyromue cuMmBoibl: 1)a, 2) b, 3) ¢, 4) @, 5) #,3anumuTe B yciIoBHOU Gopme
yTBepxkaeHue 3amaun 2.1: ecmu ¢cN__# __ wmalb,to _n__ @

B orBere ykaxuTe MOCIEAOBATEIIBHOCTH HOMEPOB, COOTBETCTBYIOIIMX  BIHCAHHBIM
cumBoiaM(6e3 MpoOeoB, 3aMiAThIX U APYTUX JOMOJHUTEIBHBIX CUMBOJIOB, Hampumep, 53412):

3. YcTraHOBHTE COOTBETCTBHE MEXY HA3BaHUSAMH YETHIPEXYTOJbHUKOB M KOH(HUTypamuen w3
YETHIPEX PA3IUYHBIX MPSAMBIX &, D, C 1 d Ha MIIOCKOCTH, HA KOTOPHIX B OOLIEM Cllydae MOT'YT
pacronaratbCst CTOPOHBI 3TOT'O YEThIPEX YT OJIbHUKA:

1. | mapannenorpamMm adNc+0,an b+0

2. | Tpanenus 6.all b cla dnc=09

3. | 4eThIpeXyroJbHUK, HE UMEIOIINN B.anNnb=@, cnNnb=0,dNc+=0, dna+0®
napajyiebHBIX CTOPOH

4. | npsMOYyTOJIbHUK rallbcna#0,dnc=9

1 2 3 4

4. Ha mmockoctu 3amaH dYerbipexyronbHuk ABCD, amaroHamu KOTOpOTO B3aUMHO
MEePIeHIUKYISPHEL, a cepenunbl ctopoH AB, BC, CD, DA HaxomsiTcs COOTBETCTBEHHO B TOYKAX

E, F, G, H. Torna uersipexyronsauk EFGH- st0 . CnenoBatensHo, otpe3ku EG
u FH

Yacmy 2. 3nanue onpedenenuss u ceolUCme 2eomMempudeckux @uayp nosgossem ae2ko
pazoupamvca 6 KOHQUSYpaAyusax u3 moyex u NPAMbIX HA NIOCKOCMU U peuams 3a0a4i Ha
svluucieHue u ookazamenvbcmeo. llposepbme cebs:

5. Jlan npsimoyronsauK ABCD, OuccekTpuca yria B koroporo nepecekaet cropony AD B Takoi
touke M, yto AM:MD =4. Ecnu mepumerp 3TOTO MPSMOYroJIbHMKAa paBeH 36 cM, TO

ouccektpuca BM paBna 8 Vyn,n= CM.




6. Hana tpameuus ABCD c¢ ocnoBanusamu BC wu AD, aumaroHaam KOTOpPOH B3aWMHO
MEPIeHIUKYISPHBI U Tnepecekatorcss B Touke O, mpu stom BC =2, AD =6, BO=1. Torna
NEpUMETp TapajuieliorpaMma, JUaroHajld KOTOPOTO paBHBI JIMATOHANSAM JAHHOH TparleIum,

pHUYEM MEHbIIAs U3 AUAaroHalel SBISETCS ero BhcOToi, paeH (MV2 +4+4n), m=_,n

(Ha BbImONHEHWE 3aJaHUs MOXKHO 3aTpaTUTh HE Oojiee 6 MUHYT, 3amaHus 1-6 HE MEHATH
MeCTaMHu. )

7. Ha mnockoctu 3amana tpanerusi ABCD c ocHoBanusimu BCu AD, cepeauHbl KOTOPBIX
HAXOJATCSl COOTBETCTBEHHO B Toukax E m F. Ha mpomomxenun nuaronamn AC ormedeHa
npousBoibHas Touka M u nposenensl npsimele MEu MF, nepecekaroniyue OOKOBbIE CTOPOHBI
Tpanenuu B Toukax H u G coorBeTcTBeHHO, Tpu 3ToM npsimas ME mepecekaer npsimyro AD B
touke K, a mpsamas MF mnepecexkaer mnpsmyto BC B Touke L(puc. 1).Jlokaxure, dTO
YETBIPEXyTOJIbHUK AHGD SIBJISIETCS Tpanenuen, BOCCTAaHOBUB HEO0OXOUMYIO
IIOCJIEIOBATEIIBHOCTD PACCYKICHHM.

.F'rl"l-.‘-
B_E_-T l.L

H - X /a

4 — A = = D
! Puc.1

1.AHAK ~ AHBE, a. AF:CL=AM:CM,
2. AAKM ~ ACEM, 0.AH:HB=FG:GL
3. AGFD ~ AGLC, B. AH : HB = AK:CE
4, AAFM ~ ACLM, r. AF:CL =FG:GL
5. Utak, n. AK:CE=AM:CM
6. CnemoBartensHO, e. GH IAD u AHGD- tpanenus
1 2 3 4 5 6

Yacms3. 3uanue onpeoenenus u c60UCME 2e0MemMpUIecKux Guayp Ha nPoeKmueHoU nioCKOCmu
NO380JI51em N1e2K0 pa3oupamsvcsi 60 MHO2UX KOHQPUYPAYUAX U3 MOYeK U NPAMbIX HA NIOCKOCTU,
npeogudems pe3yibmam U HAX00UmMsb peuleHue COOPMYIUPOBAHHOU  3a0adu cpedcmeamu
WKOIbHO20 Kypca ceomempui. IIposepbme cebsi:

8. Touku A, B u C nexat Ha npsamoit m, a toukn A’, B’ u C’ — Ha mpsiMoit N Tak , 4TO MpsiMble
AA’, BB’ u CC’ nmepecekaroTcst B TOUKE S, TIPH ATOM MpsiIMbIe M ¥ N TiepeceKaroTcs B Touke P,
npsambie AB’ u BA’ — B Touke F, a npsambie BC’ u CB’ — B Touke G. Torma mpsimas FP...
(BriGepute Bce BepHbIE BapUaHThI OTBETA).

a. MpoXoauT uyepe3 Touky G

0. HE MPOXOUT Yepe3 TOUKY S

B. HE IPOXOAUT uepe3 Touky G

9. Ecnu Ha miiockocTH 3a1aHbl ABa TpeyroisHuka ABC u A’B’C’ takux, uro npsimsie AA’, BB’
u CC’ mapamrensusl, npssmeie AB u A’B’ mepecekatorcst B Touke Co, npsimeie BC u B’C’
nepecekatoTcst B Touke Ao, a mpsmbie AC u A’C’ mapamenssbl, To npsmbeie AC u AoCo
, a geTbipexyroinbHuK AgCoA’C’ — 310




10. Ha miockocTH AaHbl ABE MapasuieibHbIe psiMbie au b u otpesok ABHa mpsimoii a.

Puc.2
10.1. 3akoHuuTe OmMHMCaHUE MOCTPOCHUS CepeanHbl oTpe3ka AB ¢ momormpio oHON THHEHKH,
UCIIOJIb3Ys PUCYHOK:
1)VS,S¢&a Sé¢b;
2)(AS)nb=D,(BS)n_= ;

3)(AC)N (BD)=0; 4)(__)nb=___ : 5)(SO)n__=M:
B OTBCTC YKa)KI/ITe BC€ CUMBOJIBI B ITIOPAIKEC UX ITOABJICHUSA HpI/I paCCY)KZIeHI/II/I
1 2 3 4 5

10.2. CgoiicTBa KaKoil reOMETpUIECKON (UTypsl Ha MPOSKTHBHON IUIOCKOCTH HCIOIB3YIOTCS
NPy pelIeHUH 3ToW 3amaun? 3amuinuTe Ha3BaHUE ATOH (UTYphl B UMEHHUTEIBHOM TMajexe (
3aM0JIHATE TIPOITYCKH ): NOJIHbIL

10.3. B ocHOBHOI1 1IKOJI€ yUUTENb BIEPBbIE MOXKET MPEUIOKUTD JAHHYIO 3a/1a4y NPH U3YYEHUU
OJTHOW M3 TeM UIKOJBHOI'O Kypca reoMeTpuu. 3aluiINTe B UMEHHUTEIbHOM IaJie)Ke Ha3BaHUE
reOMETPUYECKOro IOHSATUS, KOTOPOE BBOJAUTCS M H3ydaeTcs B 3TOM Teme( 3allOJHUTE
IPOIYCKH): mMpey20ibHUKU.

10.4. PeanusyiiTe mpruMEHEHUE CBOHCTB 3TOTO TEOMETPUIECKOTO TIOHSTHS TP PEIICHUH TaHHON
3a7]a4M, 3aI0JHUB IPOMYCKN B CIIEYIOLIEH CXeME PacCyKIACHUM:

Tax xaxk AAMS A u A ANCS,to  :DN=BM:__ .

Takx xak ACNO A u A AMBO,T0o AM:___ = :DN,

CnenoBarensno, AM = BM.

B otBete YKaXXUTEC BCC CUMBOJIBI B IOPAJAKE UX IMOABJIICHHA ITPU PACCYKACHUN

1 2 3 4 5 6 7 8 9 10 11 12
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