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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucnunnuHa «371eMEHTHI MPOSKTUBHON M auddepeHITnaIbHON T€OMETPHUU» OTHOCUTCS K
JUCHUIUIMHAM YacTH, (opMUpyeMOll ydacTHHKamMH 0Opa3oBaTeNbHBIX OTHOIIEHHH bioka 1.
JucuunimHel (MOAYIH) MOIYJIS CIIEHUATbHBIX Pa3/IeNoB MPeIMETHOM o0nacTu y4eOHOro IaHa
OCHOBHOM TNpPO(ecCHOHANBHON 00pa3oBaTeNbHOM MPOrpaMMbl BBICHIETO OOpa3OBaHUS —
mporpaMmbl  OakajaBpuara 10 HampaBieHuro noarotoBku  44.03.05 Ilemaroruueckoe
obOpa3oBanme (¢ 1OByMsS  NOpoQWIssMH  TOJATOTOBKM),  HAMpPaBJICHHOCTh  (TIPOQUIIb)
oOpa3oBaTenbHOI mporpammbl «MaTtemaTka. MIHOCTpaHHBIH S3bIK», 0UHOM (OopMBI 00yUEHUSI.

JucuumuiiHa omnupaercss Ha pe3yibTaThl 00ydeHus, COPMHPOBAHHBIE B paMKax Kypca
«l'eomerpusi», «MaremaTuueckuii aHamu3», «Meroabl H300pakeHUU» M ILIKOJIBHOTO Kypca
MaTEMaTHUKH.

Pe3ynpTaThl M3yuyeHUs AMCHUIUIMHBI SBISIOTCS TEOPETUYECKOW M METOAO0JOTHYECKOU
OCHOBOHN a1 mnpoxokaeHus npakTuk «HaydHo-uccienoBarensckas padoTa» M UTOrOBOM
roCyJapCTBEHHOM aTTeCTAIUU.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHUILIAHE
LeassMu 0CBOCHUS TUCIUTUIMHBI SIBISIFOTCS
- pacKpeITUE 3HAUYEHHE TCOMETPHH, YIIIyOJCHHE NPEICTABICHUS O MECTe
TEOMETPHUH B U3YUCHHH OKPYKAIOIIETO MUPA;
- U3Y4YE€HHUE OCHOBHBIX Pa3JIeJIOB TEOMETPUHU U BOCITUTAHUE 0O0IIIel TEOMETPUUYECKON
KYJIBTYpPbI, HEOOXOAUMON OyAylIeMy YYHUTENIO Ui MOHUMaHHUS Kak OCHOBHOTO Kypca
MAaTEMATUKH, TaK U IIKOJBbHBIX (baKy.HI)TaTI/IBHI)IX KypCOB;
- CIIOCOOCTBOBATH PA3BUTHUIO MPOCTPAHCTBEHHOT'O MBILIUICHUS.
3agayveii OCBOCHUS TUCUUIUIMHBI SBJISIETCS. PAa3BUTHE YMEHHS CAMOCTOSITENIbHOM paboThI C
MaTeMaTU4ecKoi nuTeparypoil, kypc «l[IpoekTuBHas reomeTpusi» IOJKEH [aTh CTyACHTaM
3HAaHUA, HABBIKM W YMCHHA, H€O6XOIII/IMI>IG A1 yCICHIHOI'O HM3Y4YCHHA OPYIrux pasacioB
MaTeMaTUKU

B pesynbrare ocBoeHMs mporpamMmbl OakajgaBpuata OOYYarOIIUKCS TOMKEH OBIAJICTh
CIeNYIOIMMU pe3yibTaTaMu OOyYeHHs] 1O JUCHUIUIMHE «DJIEMEHThl MPOCKTUBHONW U
nuddepeHIManbHOi reoMeTpuny» (B TabNUIle MPECTaBIEHO COOTHECEHUE 00pa30BaTEIbHBIX
pe3yIbTaTOB OOYUEHHS IO JUCIUTIIINHE C MHANKATOPAMH TOCTHUKEHUS KOMITETCHIINH ):

Kommerenmus u OO6pa3zoBaTenbHBIE PE3YIbTAThI TUCIUTLTHHBI

WHJUKATOPHI €€ (aTamsl popmMupOBaHUS AUCIUTUIHHEI)

I[OCTI/I)KGHI/IS[ B 3HaeET ymeer BJIAACET

JHUCITUITIMHE

VYK-1. Criocoben OP-1. 3naer MeToabI OP-2 Ymeer OP-3 Bnazeer
OCYIIECTBIISAT MOUCK, KPUTUYECKOTO aHaIM3a | IPUMEHSTh HaBbIKaMU pediiekchu
KPUTHYECKHUI aHAU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXOM TI0 TIOBOY
cUHTe3 uHhOopMaIuHy, uH(pOpMALTUH JUISL peILIeHHs COOCTBEHHOM M Ty>KOM
MPUMEHSTh CHCTEMHBIN MOCTABJIEHHBIX 337a4 | MBICIUTEILHOMN
MOAXOJ 1JIsl PEIICHUS JIeATEILHOCTH

MIOCTaBJICHHBIX 3314
VK-1.2. Ilpumensier
jgorudeckue Gopmbl 1
IpoIeTyphl, CIOCOOEH
K peQIIeKCHH 110
MOBOJTy COOCTBEHHOI U
Yy’KOH MBICIIUTEIILHON
NeSITETIbHOCTH.




ITIK-1. Ciocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnageer
OCBaMBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISITh OTOOp | JeiicTBHEM
HCIIOJIb30BATh o0111Ieli KapTHHE y4eGHOro MPOEKTUPOBAHUS
TEOPETUUECKUE HAaY4HOI'O 3HaHUS; COJICP)KAHUSI JUTA €70 | PasiIMYHBIX (GOpM
3HAHUS U OP-5. 3naer peam3anum B YUeOHBIX 3aHSATHH,
IIPaKTUYECKHE CTPYKTYpY, COCTaB U pazmuHbBIX popmax OP-8 Bnaneer
YMEHHUSI 1 HaBbIKU B TMJAKTUYECKUE o0y4deHus B HaBBIKOM ITPUMEHEHUS
MIPEeIMETHOM ©IMHHLIBI COJCPXKAHHUSA | COOTBETCTBUH C Pa3IMYHBIX METOOB,
o0jactu npu IIKOJILHOTO Kypca COBPEMEHHBIMU MPUEMOB U
perleHnu MaTeMaTHKH. TpeOOBAHUAMH K TEXHOJIOTHIA B
po¢eCCHOHATBHBIX 00pa3zoBaHUIO. 00y4YeHUH

3a1a4. MaTeMaTuKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

TUIaKTHYECKUE

€ IMHHIIBI

MpeAMETHON

obacTu

(mpenosiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISATH OTOOP

y4eOHOTO

COJIep>KaHusl AJIs €ro

peau3anuu B

pa3IuyuHbIX (hopMax

oOydeHus B

COOTBETCTBHUH C

TpeOOBaHUSIMHU

dI'0C OO.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
dbopmupoBath XapPaKTEPUCTHKY OKa3bIBaTh HaBBIKAMHU
Pa3BHUBAIONIYIO JIMYHOCTHBIX, MeJArOTUIECKYIO OpraHu3aluK U
o0pa3oBaTeNbHYyIO MIPEIMETHBIX U TIO/IICPKKY TIPOBEICHHS 3aHSTHIA C
cpeny Juis MeTarpeIMETHbIX o0ydarommmcs B UCTIONIb30BaHUEM
JOCTUKEHHS PE3yIbTaTOB B 3aBHCHMOCTH OT X BO3MOKHOCTEH
JTUYHOCTHBIX, KOHTEKCTe 00y4eHusi | 0Opa3oBaTeIbHBIX 00pazoBaTebHON
MPEeIMETHBIX U MaTeMaTHKe; pe3yabTaToB, Cpenbl st
METanpeaMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pE3yJIBTAaTOB 0COOEHHOCTH OpraHU30BbIBATH 00pa3oBaTeNbHbBIX
oOyueHus VHTETpalyu y4eOHBI Tporiecc ¢ pE3YyNbTaTOB U
cpeacTBaMu y4eOHBIX IPEAMETOB | HCIOJIb30BaHUEM obecrieueHust KayecTBa
MIPETI0IaBAEMbIX JUTsl OpraHn3alviu BO3MOKHOCTEH y4ueOHO-

y4eOHBIX PEAMETOB. | Pa3HBIX CIIOCOOOB o0pazoBaTesbHON BOCIIUTATEIHEHOTO
[IK-3.1. Bnaneer yueOHOM Cpeapl U pa3BUTHSL | TIPOLIECCA CPEICTBAMU
criocobamu JeSTEIILHOCTH. WHTEpeca K MaTeMaTHKH.
WHTETpaIuN TIPE/IMETY B paMKax

y4eOHBIX TPEAMETOB YPOUHOH U

TUTSL OpTaHU3AIH BHEYPOYHOU

pa3BHUBArONICH JeSTEIILHOCTH.

yaeOHOU

ACATCIIBHOCTHU




(uccemoBaTeIbCKOM,

IIPOECKTHOM,
TPYIIIOBOH U Jp.).

2. O0beM JUCHUILIMHBI

B

3aY€THbBIX (S1070:0701F:D.¢

C YKazanuem

KoJIn4eCTBAa

aKajeMMYeCKHX YacoB, BbIJeJeHHBIX HAa KOHTAKTHYI paldoTy oO0ydawumuxcs ¢
npenojaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHH) W HA CAMOCTOSTENbHYI0 PadoTy

00y4Jaromuxcs
VueGHbIE 3aHSTHS
BT. 4. BT. 4.
Hom Bceero Ipaxt | NPAaKTH IPaKT Dopma
Jle MIPOMEXK
ep | MICCK qeCKadt | Jlagopar | HICCK | Camoct F()) quﬁyT
ceMe | TpyHoeMK. ue HOATOT | opHbIe as OSIT.
UM, OBKa OO arrecranu
ctpa | 3, qae | 3HAT > | 3aHATHS, A pabora, "
- usl, Hac. Jac. TOBKa, Jac.
en Yacel gac. yac.
IK3aMeH
9 3 108 18 30 - - - 33
(27)
Hroro
_ 3 108 18 30 - - - 33 27

3. Copep:xkaHue IMCHHUILUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKaJeMHYeCKHX YacoB U BU0B Y4eOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOIUUECMEA AKADEMUUECKUX YACO8 U
6U006 YUEOHBIX 3aHAMUIL

KoaunuecTBo yacoB 1o ¢popMam opranusamuu

oOyueHus
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9 cemecTp
[loHsITHE TPOEKTUBHOIO MPOCTPAHCTBA 4 5
IIpsiMbIe HA MPOEKTUBHOM IIIOCKOCTH
[TpoexTuBHBIE TpeoOpa3zoBaHUs 4 6 11
JIBoiiHOE (CITO’KHOE) OTHOIIEHUE
JluHMM BTOPOTO MOPSIIKA HA MPOSKTUBHOM 5 2 11
MJIOCKOCTH
ITonsTHE THAIKON JIMHUH 4 6 5




[ToHsiTHE TIIaIKON TOBEPXHOCTH

[ToHsiTHE BHYTPEHHEW T€OMETPHH 4 10 6
MTOBEPXHOCTHU

Bcero nmo aucuuninHe: 18 30 - 33

3.2.Kpamkoe onucanue cooepicanus mem (pa3zoenos) OUCUUNIUHbL

Kpartkoe cogep:xxanue Kypca
|. IOHATHUE ITPOEKTUBHOI'O [TPOCTPAHCTBA.

OmnpeneneHre MPOEKTUBHOIO MPOCTpaHCTBA. Mopaenu NpOEeKTUBHOM IUIOCKOCTH U
MIPOEKTUBHOI'O MTPOCTPAHCTBA. AKCMOMBI IPOEKTUBHOM IUIOCKOCTU. [IpOEKTUBHBIE KOOPIMHATHI.
PacmimpenHas npsmas ¥ IUIOCKOCTh. [IpoexkTWBHBIE penepbl Ha PACIIMPEHHOM IpPSMON M
wiockocTH. [IpeoGpasoBanue MpoeKTUBHBIX KoopauHaT. [Ipocreiinie cBOHCTBA MPOSKTUBHOTO
IIPOCTPAHCTBA
. TIPSIMBIE HA TIPOEKTUBHOM ITIJIOCKOCTU

VYpaBHeHrEe NpsIMOM HA MPOEKTUBHOM IIOCKOCTU. [IpuHumMNI nBoiicTBEHHOCTH. POPMBI
nepsou crynenu. Teopema Jlesapra.

I11. TIPOEKTHBHBIE ITPEOBPA30BAHU A

[IpoektuBHBIe mNpeoOpa3oBanus. ['pynma MNpPOeKTHUBHBIX MpeoOpa3oBanuid. [Ipeamer
IIPOEKTUBHOM I'€OMETPUHU.

IV. IBOMHOE (CJIOXXHOE) OTHOILIIEHUE

JlBoiiHOe (CIIO’)KHOE) OTHOUIEHHWE M €ro HWHBApUAHTHOCTb MPU IPOEKTHUBHBIX
npeoOpazoBanusax ['apmonuueckas yeTBepka Touek. [locTpoeHHe 4eTBepTO TapMOHUYECKOM.
[TpoexTHBHBIE COOTBETCTBHA B (hOpMax MEPBOM CTYIICHH.

V. JIUH1N BTOPOI'O IIOPAIKA

JIvHUM BTOPOTO MOpPsAJIKA HA TPOCKTUBHOM MIIOCKOCTH. KaHOHUYECKHE YpaBHEHUS JTUHUN
BTOPOTO MOPsi/IKa B MPOSKTUBHBIX KoopanHaTax [IpoekTuBHas KiaccuUKAUs JUHUA BTOPOTrO
nopsiaka. [Tomroc u nonsipa [loHsATHE O MOTAPHOM COOTBETCTBHUU.

['eomeTpus Ha MPOEKTHUBHOM IMJIOCKOCTU C (PMKCHPOBAHHOM mpsiMoil. EBKiMioBa reomerpus c
IIPOEKTUBHOM TOYKH 3PEHUS.
VL. TIOHATUE TJIAJIKON JINHUN

HenpepsiBHocTh 1 nuddepennupyemocts BekTop—pyHKIMH. Paznoxenue B psag Teitnopa.
[Tpou3sBoiHas BEKTOP — (PYHKIMH MOCTOSIHHOM JUINHBI.

[TonsiTve MUHUY, TIAAKKE TUHUH. J[THHA AyTH Kak 0COOBIN MapaMeTp KPUBO.

ConpoBoxnaromuil TpexrpanHuk kpusoi. Dopmyinel ®@pene. KacarenbHas mnpsmas u
HOpMaslbHasi IUIOCKOCTh KpuBOM. Comnpukacaromiasicsi IUIOCKOCTb. HaTypaibHble ypaBHEHUs
kpuBoil. KpuBnsHa u kpyueHue.

VIL. TIOHSTUE TJIAJJKOV TIOBEPXHOCTU

ITonsTHE MOBEPXHOCTU. | TaiKe MOBEPXHOCTH, UX IapaMeTpU3aLys C IIOMOLIbIO BEKTOP-
¢yuknun. KacarenpHas minockocTs U HopMmainb. [lepBast kBagpaTudHasi popma MOBEpXHOCTH U €€
MIPUJIOKEHUS.

KpuBn3na kpuBoii Ha moBepxHocTU. Bropas kBanparuunas ¢popma noBepxHocTH. [ 1aBHbIe
KpuBU3HBL. [IonHas U cpeHss KpUBU3HBI TOBEPXHOCTU. [I0BEPXHOCTH TOCTOAHHONU KPUBU3HBI.
VIIL TIOHATUE BHYTPEHHEN TEOMETPHM ITOBEPXHOCTH

[Tpenmet BHyTpeHHEH reomeTpun nmoBepxHoctu. Teopema ["aycca. [lonarue 06 uzrnd6anuu
MOBEPXHOCTU. ['eone3nueckas KpuBru3Ha KpuBoil. ['eonesndeckne nuauu. Teopema ["aycca-
bonne. JledekT reoneznueckoro TpeyroyibHuka. Peanuszamnus B Mmasiom reometpun JloGaueBckoro
Ha OBEPXHOCTU MTOCTOSIHHOW OTPHULIATEIbHON KPUBU3HBI.

4. TlepeuyeHb Y4eOHO-METOIMYECKOI0 oOecreYeHusl ISl CaMOCTOSITEIbHOH PadoThl
00y4YAOIIHUXCS 10 TUCHHILINHE




CamocrosiTenpbHas paboTa CTYIEHTOB SBJISIETCSI 0c000M (popMoil opraHu3anuu y4eOHOTO
npolecca, MPEACTaBISIOMmAs Cco00i  IUIAHMPYEMYIO, TO3HABaTeNbHO, OPraHMW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTEIbHOCTh CTYJEHTOB, OPUEHTUPOBAaHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJibTara, OCYIIECTBIsIEMYl0 0€3 MpsAMOW  TOMOIIM  IPErogaBaTes.
CamocrosTenbHas padoTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
LENBI0 3aKpeIyIeHne W yriyOJeHue MOJIyYeHHBIX 3HaHUH M HaBBIKOB, IMOMCK U NMPHOOpETEHHE
HOBBIX 3HaHUI, a TAK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TOATOTOBKY K MPEICTOSALIMM 3aHATUSAM
u 9k3aMeHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIa/IOB, BBIIIOJIHEHHE TBOPYECKMX, MHAMBHUIYalbHbIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
IpOTpaMMOil (TEMaTHYECKUM IUIAHOM U3YUYCHHS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOJKET OBITh NpEJIOKEHA IpernojaBaTeiaeM WM KU30paHa caMMM CTYJEHTOM, HO MaTrepuall
BBICTYIUICHUSI HE JOJDKEH ayOJIMpoBaTh JIGKIMOHHBIA Martepuai. PedepartuBHbIi MaTepuan
CIILY’)KUT JIOTOJIHUTENIbHOW MH(pOpManueil uist paboThl Ha NPAaKTUYECKUX 3aHATUAX. OCHOBHas
IeJTb JAHHOTO BHZa pabOTHI COCTOUT B OOYUEHHH CTYJACHTOB METOJIaM CaMOCTOSITEIILHON pabOTHI
¢ yueOHbIM MaTepuayioM. J[Jsl IOJHOTBHI YCBOEHHUS TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSATHS,
Tpebyercst pabora ¢ mepBoucTOUYHMKaMu. Kypc mpemycMaTpuBaeT camMOCTOSATENBHYIO paboTy
CTYACHTOB CO CllelUalbHOM JuTeparypoil. CieyeT OTMETUTb, YTO CaMOCTOsTeNbHas padoTa
CTYZICHTOB PE€3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUTAHOMEPHO
U 1IeJICHAIIPABIEHHO.

3amaHus  JUIE  CaMOCTOSITENBHOM  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHHOB W MOHATUH 10 mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
IPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, IOUCK OuOIumorpaduueckoro
MarepHaja U 3IeKTPOHHBIX MCTOYHUKOB HH(OpPMALUY, WUTFOCTPATUBHBIX MaTE€pPUAIOB. 3aJaHus
[0 CaMOCTOSITEIbHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYyIOT OTOJHUTEIHHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAaOOTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBHYIO Pa0OTy CTYJEHTOB B TE€UEHUE CEMECTpa.

AyIuTOpHAs CaMOCTOSITENIbHAS pad0oTa OCYIIECTBISIETCS B ()OPME BBITIOJTHEHHUS TECTOBBIX
3aJaHuii, Kelc-3a/la4y, NHCbMEHHBIX IPOBEPOYHBIX PAOOT MO AUCHUIUIMHE. AYyIUTOpHas
camocTosiTeNbHas pabora oOecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, Keic-3a7ad 1Mo pasjeam
JVCLUTUIMHBL.

BHeayauTopHas camocTosTenbHas paboTa ocylecTBiIseTcs B hopMax:
- TOJArOTOBKM K YCTHBIM BBICTYIUICHHSIM II0 MaTepHalaM JICKIMH, CaMOCTOSTEIbHBIX JOKIAIO0B,
MIpE3eHTalINIA;
- IIOATOTOBKU TE€CTOB I10 BOIIPOCAM IMPOTrpaMMblL
- JOMaIIHuX 3aI[aHPII>i AJIs1 CaMOCTOATCIIbHOI'O pCHICHUA
3a0anus Ona Munoevlx KOHMPOILHLIX pabom

OC-1. CamocTosiTe1bHasi padoTa

BbuncauTh CloKHOE OTHOILIEHUE YEThIpEX KOJUIMHEAPHBIX TOUEK MPSAMOIL.
BbruncauTh Cl0KHOE OTHOILIEHUE YEThIpEX MPSMBIX MYyYKa.

ITocTpouTh YETBEPTYIO TAPMOHUYECKYIO TOUKY.

OmnpenenuTts 71eMeHTHI Ha KOHpUrypanuuu Jlezapra.

A

OC-2. CamocTosiTe1bHasi padoTa
JlaHna moBepXHOCTH
HaiiTu xacaTenbHyI0 INIOCKOCTh U HOpMaJilb K IIOBEPXHOCTH B ToUke (u = v = 0)
Beruucnuts @1 1 @2 B IpON3BOJIIBHON TOYKE TOBEPXHOCTH.
HaiiTu opToronanbHble TpaeKTOPUH K KOOPINHATHBIM JIMHUSM.
BbrancnanTs HOpMaibHYIO KPUBU3HY KOOPJAMHATHBIX JIMHUM.



Brruucants HOpManbHYIO KpUBU3HY JIMHUM V: 4 + V3 - 8 = 0 B Touke (u=0, v=2)

OC-3. KonrpoJgbHas padora
Onpenenutb GUTYpHI, TBOWCTBEHHBIE TPEXBEPIIMHHUKY MO OOJIBIIOMY H MAJIIOMY

=

MIPUHIIUIIAM JBOWCTBEHHOCTH.

2. Jloxa3zaTp Teopemy, JBOWCTBEHHYIO MO OOJIBIIOMY IIPUHLIUIY ABOHCTBEHHOCTH TEOpEME:
Yyepe3 BCAKYIO IPSAMYIO IPOXOAT M0 KpailHEW Mepe JIBE MIOCKOCTH.

3. Ha croponax AB u BC tpeyronpauka ABC B3sa1bl Toukrt M 11 N cCOOTBETCTBEHHO.
IToctpoensr orpeskn MN u AN. BBITIOJIHUTH TBOWCTBEHHOE ITOCTPOCHHUE.

4. CdopmynupoBaTh TeOpeMy, IBOWCTBEHHYIO 00paTHOI Teopeme Jle3apra B MpOCTPAHCTBE,

U JI0Ka3aTh €e.

BerurcnuTh KpUBU3HY IMHUU B Hadalle KOOPAMHAT.

Jloka3atrh 4TO JUHUA Y: IUIOCKAs U HAWTH IJIOCKOCTb, B KOTOPOM OHA JIEKUT.
CocTaBUTh HaTypaIbHOE YpPAaBHEHNUE KPUBOM Y: a<t<.

Haiitu nnuny ayru KpuBoH y: u = av? 3aKII0YeHHON Mexxay Toukamu  A(u=0, v =0)
u B(u= 2a, v=2) noBepxHocTtu

®:x= (cosv+sinv),y=(cosv-sinv), z=av>

9. BBIYHCIAUTH BTOPYIO KBaIPaTUIHYIO (POpMy

A) chepsr b) mmmnIpa

N O

,Zlfl}l CamMocmoamenbHoll NO020MOBKU K 3aHAMUAM RO 0ucuunﬂuuepel<omendyemc;l
ucnojib3zoeamo ylteﬂno-memooulteacue mamepuaiibl:

1. I'pummna C.A., KyBmmnoBa A.H., KypeneBa T.H., Uepearenko O.U. I'eomerpus:
yueOHo-MeToudeckoe nmocodbue. Yacte 3. — Yapsnosck: Yal'IlVY, 2017. - 112 c..

2. Kypenesa T.H. Metonuueckue ykazaHusi 1 KOHTposbHast padora Ne 3 mo teme «MeTtobl
n3o0paxxenuil. IIpoekTuBHas reomerpusi». [[nsg CTYAEHTOB — 3a04YHHMKOB 3 Kypca (HU3UKO-
MaTeMaTU4ecKoro ¢gakynbrera .- YibsHoBcK, 2004. (bubnuoteka Yil'TIVY).

5. le/IMepH])Ie OLCHOYHBIC MAaTEpuaJdbl JdA TIPOBCACHUA TEKYIIEr0 KOHTPOJIsA
ycneBaeMoCTH U l'[pOMe)KyTO'—IHOﬁ aTTeCTallun oﬁyqammuxcsl o AUCHMIIJINHE

Opranunsanus 1 NpoBeiecHHE aTTeCTAllMH CTYAEHTA

®I'OC BO B coorBercTBUM ¢ NHpuHLUNAMU BojoHCKOro mporecca OpUEHTHPOBAHBI
IPEUMYLIECTBEHHO HE Ha cooOIIeHHe oO0yyaroleMycs KOMILIEKCa TEOPETHYEeCKUX 3HAHHUM, HO
Ha BBIPA0OTKY y OakangaBpa KOMIETEHIIUN — TMHAMHYECKOT0 Habopa 3HaHUM, YMEHUM, HAaBBIKOB
U JINYHOCTHBIX Ka4yecTB, KOTOPbHIE IMO3BOJIAT BBIMYCKHHKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJla U YCHEIIHO NpOo(eCCHOHATBHO PEan30BbIBATHCS.

B npouecce onenku 6akanaBpoB HEOOXOAUMO UCIIONB3YIOTCS KaK TPAJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBbI KOHTpOJs. IIpu 3TOM MOCTENEHHO TpaaWIIMOHHbBIE
CpPEeACTBa COBEPILICHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOIO IIOAXO0Ja, a WHHOBALMOHHBIE
CpeZcTBa aIalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUICKON BY30BCKOM IPAKTHUKE.

Leas npoBeaeHHs] aTTeCTALMM — IPOBEPKAa OCBOCHHUs 00Pa30BaTENbHOW MPOTPaMMBI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBaHHOCTb 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpome:xkyToyHast aTTecTalMsa OCYIIECTBIIETCS B KOHLE CEMECTpa M 3aBepllaeT
W3y4YEHUE AUCLUIUIMHBL, IOMOTaeT OLEHHUTh KPYIIHBIE COBOKYIHOCTH 3HAaHWW W YMEHUH,
(dopmMHpOBaHUE ONPEIEIEHHBIX KOMIETEHIIHH.

OI_ICHO‘IHBIMH CpeACTBaMU TCKYUICTO OHOCHUBAHUA ABJIIFOTCA: OOKJIAd, TCECThI IO
TCOPCTUYUCCKHUM BOIIpOCaM JUCHHUINIIMHBI, 3alldTa MTPAKTHYICCKUX pa60T n T.II. KOHTpOJ’IB



YCBOGHUS Marepualia BeIeTCs PEerysipHO B TEYCHHE BCEro CEMEeCTpa Ha MPAKTHYECKHX
(ceMrHAPCKUX, TA0OPATOPHBIX ) 3aHATHUSIX.

No CPEJCTBA OIEHMBAHUNAI, OO6pa3zoBaTenbHbIC

/o UCTIONB3yEMBIE IS TEKYIIETO OLICHUBAHMUS TTOKa3aTeIs PE3yIIbTATHI UCILUIIIHHEL
(hopMHpOBaHUS] KOMIIETEHIMN

OueHouHble cpefcTBa 1is Tekyuieii arrecranuu | OP-4. 3Haer posib ¥ MECTO

OC-1 CamocrosTenbHast pa60Ta MaTreMaTUuKu B 061_[13171 KapTUHE
HAaYy4YHOI'O 3HAHUS;
OC-2 CamocTosrenbHas padboTa OP-5. 3HaeT CTPyKTYpY, COCTAB 1
M 5

JIAIAKTUYICCKUE SIMHHIIBI COJICPIKAHMS
IIIKOJILHOTO KYpCa MaTeMaTHKH.

OP-6 ymeeT ocyIecTBIsSTh OTOOD
y4eOHOTO CoflepyKaHHus sl €r0

OC-3 KontponsHas paborta

OueHoYHbIe CPEICTBA IS POMEKYTOTHOI peau3aliK B PasIH4HbIX popMax

aTTecTaluu 00y4eHHsI B COOTBETCTBUH C
3a4eT (3K3aMeH) COBPEMEHHBIMH TPEOOBAHUSMH K
OC-4 sk3ameH B (hopMe YCTHOTO coOeceTIoBaHuUs 00pa3zoBaHUIO.
OP-10. 3Haer 0COOEHHOCTH

UHTETPAIlMY y4eOHBIX TPESIMETOB IS
OpraHM3alliil  pasHbIX  CIIOCOOOB
y4eOHOM JeSTEIIbHOCTH.

Ornucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOro OO0OpYHOBaHUS (IEMOHCTPAIMOHHOTO
MaTepI/IaJIa), a TaK XK¢E HpOHCI[ypBI 158 KpI/ITepI/II/I OILICHHUBAHUA I/IH[[I/IKaTOpOB JOCTUIKCHUA
KOMIICTCHIIMI Ha Pa3IMYHBIX 3Tarax ux (JOPMHUPOBAHHS B IMPOIIECCE OCBOCHMS 00pa30BaTEIbHOM
HpOFpaMMBI HpeI[CTaBJ'IeHI)I B (DOHIIG OILICHOYHBIX CpG}ICTB JJISA TGKYHICFO KOHTpOJ'IS[
yCIIeBAEMOCTH M MPOMEKYTOYHON aTTeCTallMU MO JUCITUILINHE.

Mamepuansl, ucnons3yemole 0115 MEKyuLe20 KOHMPOJis yCHeeAeMOCHU
odyuarowuxca no oucyuniune

Matepuansl 11 OpraHU3aliy TEKYIIeH aTTecTally NpeACTaBIeHbI B 1.5 MPOrPAMMBI.

Mamepuanwl, ucnonb3yemole 0711 RPOMENCYMOUHO20 KOHMPOJISL YCHEGAEMOCHU
odyuarowuxca no oucyuniune

OC-4. IlpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY

1. TlepcnekTHBHOE COOTBETCTBHE MEXKIY INIOCKOCTBIO M cBA3KONU. OcoOble qyun u ocobast

IJIOCKOCTh CBSI3KH.

Pacmmpennas minockoctb. HecoOcTBEHHBIE 37IEMEHTHI.

CBoiicTBa IPOEKTUBHOMN NPSIMON U MTPOEKTUBHOM IIIOCKOCTH.

AKCHOMBI IPOEKTUBHOTO ITPOCTPAHCTBA.

[TpoekTUBHBIE KOOPAUHATHI.

ITpsimast Ha TpoeKTUBHOM TUIOCKOCTH. KoopauHaTs! npsMoi.

[TpuHIMIIBI IBONCTBEHHOCTH (MaJIblid U O0JIBIION) (OPMBI IEPBOM CTYIIEHHU.

Teopema [le3apra.

[lepcriekTHBHBIE U TPOEKTUBHBIE OTOOpaXkeHHs B popMax repBoii crynenu. Onpenenenue

npoekTuBHOCTH 110 IToHcexne.

10. CnoxHOe OTHOIIEHHE 4-X DIIEMEHTOB B (pOpMax MepBOM CTYIEHH (psAaax v MydKax).

11. luBapuaHTHOCTb CII0>KHOTO OTHOILEHUS MPH MIPOSKTUPOBAHMSX U ceueHusix. OnpeaeneHue
npoektuBHOCTH 110 LlITeliHEepy.

12. 'apMoHHMUECKHE YETBEPKHU dJIEMEHTOB B (popMax nepBoii cryneHu. YeTbIpeXBEepIIMHHUK U
€ro rapMOHHYECKHE CBOWCTBA.

©CoNoRWN




13. CgoiicTBa MPOEKTUBHBIX OTOOpaXKEHUH B pOpMax MEePBON CTYIICHH.

14. TlocTpoeHne MPOESKTUBHOTO COOTBETCTBUS B Psiaax.

15. IlocTpoenune NpOEKTUBHOTO COOTBETCTBUS B ITyUKaX.

16. Teopema Il Teiinepa.

17. Teopema Ilackans. [loctpoeHne Touek TMHUM BTOPOIO NOPSIKa HA OCHOBE TEOPEMBI
[Tackais.

18. JIunum BTOPOTO MOpsiKa Ha MPOSKTUBHOM M10cKocTH. [lepecedenne TMHUM 2-T0 MOpsIKa C
MIPSIMOM.

19. KacarenpHas K JMHAU BTOPOTO MOPSIKA.

20. IIpoexTuBHast kaccu(UKaLUs JIMHUM BTOPOro MopsiaKa.

21. TTomoChl ¥ ONAPBI TEOPEMBI O CBOMCTBAX IMOJIFOCOB U MOJISP.

22. IIpeoOpa3oBanue koopauHar. [IpoektuBHble npeodpazoBanus. [Ipeaqmer npoekTHBHOM
FEOMETPUH.

23. TlonspHoe npeobpazoBaHre. ABTONOJISIPHBIE (DUTYPHI.

24. [lonsitue moBepxHoctu. Ee ypaBHeHus.

25. KacaTenpHas INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH. BbIBO ypaBHEHM.

26. IlepBas kBagpatudHas hopma MoBepxXHOCTH. HekoTopsie 3a1a4il BHYTpEHHEH T€OMETPHH.

27. Bropas kBajpaThuHas popmMa NOBEPXHOCTH.

28. KpuBu3Ha Kp1BOIl Ha TOBEPXHOCTH.

29. I'naBHBIC HANPABJICHUS U IV1aBHbIE KPUBU3HBI.

30. ®opmyina Ditnepa.

31. Ilonnas 1 cpeHsAs KPUBU3HBI IOBEPXHOCTH.

32. T'eone3nueckasi KpUBU3HA JIMHUU HA TIOBEPXHOCTH.

33. I'eone3nueckue JIMHAN Ha MOBEPXHOCTH. VX cBONCTBA.

34. Teopema ["aycca-bonne.

35. IIoBepXHOCTH MOCTOSHHOM KPUBU3HBI U UX BHYTPEHHSSI TEOMETPHUSL.

B KOHIEC U3Y4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOT'N pa60T1>1 CTYACHTOB Ha JICKIUOHHBIX U
MNPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurepun oneHuBanus 3HAHUH 00y4aI0IIMXCH 110 JUCHUIIIHHE

Dopmuposanue OANILHO-PEUMUHS080U OYeHKU pabombl 00YYAIOUUXCSL

[Tocemnienne ITocemenue Pabota Ha DK3aMeH
JIEKIIHH MPAKTHYECKUX | MPAKTUYECKUX
3aHATHI 3aHATUIX
9 PaszbamtoBkamo | 9 x 1=9 15x 1=15 212 6amnos 64 6amta
cemMecTp | BUaaM paboT 0aJIoB OayI0B
CymmapHsbIit 9 6amtoB max | 24 Gamna 236 GamioB 300
Makc. 0an Max max 0aJIoB
max

Kpumepuu oyenusanus pabomol obyuaiouecocs no umoeam cemecmpa

Ouenka Bbaaasl (3 3E)
COTIUYHOY 271-300
«XOpOLIO» 211-270

«YIOBJIETBOPUTEIHLHOY 151-210
«HeynosneTBoputeabHo» | 150.  MeHee

6. MeToanueckue yKazaHus 1Jisl 00y4AIOMIMXCS MO0 OCBOCHHU IO U CHUTLIMHBI




YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommxcsi TMOCEIICHHs JEKIUH, aKTUBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKuM — OJHa U3 (HOpM aKTUBHOHM CaMOCTOSTENbHON paboThl 00y4arouuxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCJEA0BAaTEIbHO U JIOTUYHO
¢buKkcHpoBaTh OCHOBHBIE MOJIOXKEHUS, BBIBOJIbI, 00001IeHNs, (OpMYIUPOBKU. B KOHIIE JeKkiuu
IpernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, uTOOBI OOydaromHMecs HWMeNn
BO3MOKHOCTb 3a/1aTh YTOUHSIFOLIME BOIIPOCHI IO U3y4aeMOMY Marepuaiy. M3-3a HetocTaTouHOro
KOJINYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YJAE€TCS OCBETUTh B IIOJHOM OOBEME,
MO3TOMY MpENoJaBarellb, MO CBOEMY YCMOTPEHHUIO, HEKOTOPBIE BOIIPOCHI BBIHOCUT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYYIIEr0 OCBOGHUS MaTepualia M CHUCTEeMaTH3allMd 3HAHWK [0 AUCHUILIMHE, HE00XOIUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusim. B ciyuae
HEOO0XOIMMOCTH 00paIaThCS K MPETo1aBaTeNto 3a KOHCYJIbTal[EH.

IHoaroroBka K NPaAaKTUYECKUM 3aHATUSIM.

[Ipy mOAroTOBKE K MPAKTHYECKUM 3aHATUAM CTYACHT JIOJDKEH W3YYUTh TEOPETUYECKHUN
MaTepHuai 1o TeMe 3aHiTUs (MCIOJIb30BATh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCSA C TOMIOTHUTEIBHOM JIUTEPaTypOl, PU HEOOXOJUMOCTHU JAOMOIHUTH KOHCIIEKT, JIeNnast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HHUKAIOIIUX IPH OCBOSGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY clieayeT oOpaiarbes 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyJbTalMi0, HEOOXOJMMO XOPOLIO IMPOAYyMAaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Hauane npakTu4eckoro 3aHATHs IIPEo1aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOH, OrjlallaeTr
IUTaH MPOBEACHUS 3aHATHS, BBIIACT 3aJaHusl. B TeueHne OTBEIEHHOIO BPEMEHHU Ha BBIIOJHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoAaBaTelIio 3a KOHCYIbTalluel Win pa3bsicHeHusIMU. B
KOHIIE 3aHSTHS MPOBOAUTCS IIPUEM BBITOJHEHHBIX 3a/IJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbraThl BHIIOIHEHUS IPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B Oalljax, B COOTBETCTBUM C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
3ansitue 1. PacimmpernHoe eBKJINI0BO NPOCTPAHCTBO. [IpoeKTHBHBIE KOOPANHATHI.

[lens: OnpeneneHue NTPOEKTHUBHOIO MPOCTPAHCTBA. Monenu INPOEKTHMBHOW IUIOCKOCTH U
MPOEKTUBHOIO MPOCTPAHCTBA. AKCHOMBI MPOEKTUBHON IUIOCKOCTH. [IpOeKTHBHbBIE KOOPIMHATHI.
Pacmmpennas mnpsimMas M IUIOCKOCTh. [IpOEKTHBHBIE penepbl Ha pacIIMPEHHOW MNpsAMOM U
miockocTH. [IpeoOpasoBanue MpoeKTUBHBIX KoopauHaT. [Ipocreiiniie cBONCTBA MPOEKTUBHOTO
npocTtpaHcTBa. [IpoexkTuBHbIE KOOpAMHATEL. PacimpenHas npsmas U I10cKocTh. [IpoekTrBHBIE
periepsl Ha pacIIMpeHHON TpsiMoil M TuiockocTh. [IpeoOpa3oBaHme MPOEKTUBHBIX KOOPIUHAT.
IIpocreiimne cBOKMCTBA IPOEKTUBHOTO
MIPOCTPAHCTBA.
1. Kakue ¢urypsl MOTyT OBITH IEPCIIEKMBHBIMH 00pa3aMu OTpe3Ka MpsSMOi?
2. Kakue gurypsl MOTYT OBITh IEPCIIEKUBHBIMU 00pa3aMH TPEeyToJIbHUKa?.
3. JlokazaTh, YTO B paCIIMPEHHOM €BKJIMI0BOM MPOCTPAHCTBE UMEIOT MECTO MPEJIOKEHUS:

1) Yepes Bcsikue BE TOYKU IPOXOIAUT B TOYHOCTH OJIHA MpsiMast.

2) IlnockocTh U HE MpUHAUIEKAIast el IpsMasi UMEIOT OJJHY OOIIYIO TOUKY.

3) Besikue niBe mpsiMble, JIeKaInue B OJTHOM MJIOCKOCTH, IMEIOT OJIHY OOIIYO TOUKY.
4. TTocTpoeHne TOUYKH 110 €€ KOOpIMHATaM B 33/IaHHOM periepe Ha MPsIMOH.
5. [locTpoeHune TOUKH MO ee KOOpAUHATAM B 33JJaHHOM perepe Ha MIIOCKOCTH.
JlomaniHee 3aiaHue.
1. Kakue gurypsl MOTyT ObITh IEpCIIEKUBHBIMHU 00pa3aMu KBajapaTa?
2. Jloka3aTh, YTO B PacCIIMPEHHOM €BKJIUA0BOM MPOCTPAHCTBE UMEIOT MECTO MPEAJIOKEHNUS:



1) Yepe3 TOouky M He NPHUHAUICKALIYIO €l MNpsAMYH IPOXOAUT B TOYHOCTH OJIHA
IJIOCKOCTB.

2) Ecnn aBe TOUKM MpsMOM JiekaT B OAHOM IJIOCKOCTH, TO M BCSIKasg TOYKA IMPSMOM
JIEKUAT B OTOU IUIOCKOCTH.
3. IlocTpoeHne TOYKH 10 €e KOOpIMHATaM B 33/IaHHOM periepe Ha MPsIMOH.
4. ITocTpoeHue TOUKH 110 €e KOOpIMHATaM B 33/1aHHOM pPerepe Ha IIIOCKOCTH.

3aunstue 2. [Ipunuunsi 1BoiictBeHHocTH. Teopema Jle3apra.

Henp: IlpuHUuMIBl JBOWCTBEHHOCTH, IPUMEHEHHWE MPUHIMUIOB JBOWCTBEHHOCTH IpHU
JI0Ka3aTeIbCTBAX OCHOBHBIX (PAaKTOB reomeTpuu. [IpumMeHenrne 0CHOBHOM T€OpeMbl MPOEKTUBHOM
TEOMETPUH ISl PELLICHU 3a/1a4.

1. Onpenenutd GUTyphl, BOWCTBEHHbIE TPEXBEPIIMHHUKY MO OOJIBIIOMY M MAJIIOMY IPUHIIHIIAM
JIBOMCTBEHHOCTH.

2. Jloka3arb TeopeMy, ABOMCTBEHHYIO IO OOJBIIOMY MPUHIHUIYY IBOMCTBEHHOCTH TEOpEME:
yepe3 BCAKYIO MPAMYIO IPOXOJAT 10 KpaliHe! Mepe JIBe MIOCKOCTH.

3. JlokazaTh, 4TO MeJMaHbl TPEYroJibHUKA nepecekatTcs B onHoil Touke. AA'(1BB'( CC'=S.

4. B eBKJIMI0BOIl MJIOCKOCTU B YETHIPEXYTOJBHHUK BIIMCAaHA Tparenusi, napauieiabHble CTOPOHbI
KOTOpOH || ero muaronanu. /lokasarh, 4To HeNmapaielbHbIE CTOPOHBI TPAIICIUH IEPECEKAIOTCS
Ha JApYrou JuaroHaju.

5. B tpeyronbauke ABC 13 ero BepiivH IpoBEAECHbI NPSMBIE, IEPECEKAIOIINECS B OJJHOM TOUKE

s; A=AsBc, B=BS1AC, C'=CS(VAB. Jlokasars, uro touxu BCI1B'C', ACMAC,

ABMA'B' nexar na OJHOM MPSIMOM.

6. B xondurypamuu Jlesapra oaHy u3 TOYeK BbIOpaTh 3a Je3aproBy Touky. Haiitu B 3TOM

KOH(Urypalnuy BepLIMHbI 1€3apProBbIX TPEYTrOJIbHUKOB U /1€3aprOBY MPSAMYIO.

7. ChopmynrpoBaTh B TEPMHHAX €BKIMIOBOM reoMeTpun Teopemy [lesapra

JUIS CIydast:
1) S - HecoOcTBeHHas , jae3aproBa mpsMas S - coOcTBeHHas. POPMYITUPOBKA TEOPEMBI
Heszapra: Ecinum npsMble NPOXOASIIME YEPE3 COOTBETCTBYIOIIUE BEPUIMHBI ABYX
TPEYroJbHUKOB MapajielbHbl, TO TOUKU MEPECEUEHUsI COOTBETCTBYIOIIMX CTOPOH JIEXKaT
Ha OJHOM IIPSMOU.
2) S coOcTBeHHas, npsiMast S? - HECOOCTBEHHAS.

JlomanHee 3aiaHue.

1. Kakas ¢urypa ABOWCTBEHHO TPEYroJbHUKY M0 MAJIOMY MPUHIUITY ABOWCTBEHHOCTH?

2. Jloxa3aTp NpEUIOKEHHE, IBOMCTBEHHOE JaHHOMY: CYIIECTBYIOT YETBIpE IUIOCKOCTH, HE

IIPUHAUIeKALME KaK OJTHOM IPSIMOM, TaK U OJHOU TOYKE.

3ansaTue 3. HpOCKTI/IBHLIe, MEPCNEKTUBHLIC 0T06pa>1ce}mﬂ.

[enb: [ToHATHS TPOEKTUBHOTO U NMEPCHIEKTUBHOTO OTOOPaXKEHUH, X OCHOBHBIE CBOMCTBA.
1. IlepciekTHBHOE OTOOpaKEHUE MPSIMOM HA IPAMYIO.

2. [lepciekTBHOE OTOOpaXKEHHE MyYKa Ha My4OK.

3. IlpoekTuBHOE MTpeoOpa3zoBaHue MPSIMOM.

4. IlpoexkTrBHOE MPEe0OPa30BaHUE TIIIOCKOCTH.

Jlomaiinee 3agaHue.

1. I[lepcriekTUBHOE OTOOpaKeHHE MPSMON Ha MPSIMYIO.

2. IlepcieKTUBHOE OTOOpAKEHUE MTyYKa Ha MTYyYOK.

3. IIpoexTrBHOE MpeoOpa3zoBaHue MPSMO.

4. IIpoexTBHOE MpeoOpazoBaHKUE MIIOCKOCTH.

3ansarue 4. Ci105KHO€ OTHOLIICHHUE.



Llens: IloHSATHE CIOXXHOTO OTHOILICHHUS YETHIPEX SJEMEHTOB B (opMax IEpBOH CTYIECHH,
CBOICTBA.

1. Yersipe xoummneapusie Touku A, B, C u D 3aganbl cBonmu aduHHBIME KOOpArHATAMH: A(2,
-3), B(3, -1), C(4, 1) u D(5, 3). BelunicauTh 3HAYEHUS CIOKHOTO OTHOIICHHS 3THX TOYCK,
COOTBETCTBYIOIIME BCEBO3MOKHBIM MX IIEPECTAHOBKAM.

2. Tpu xommuueapuesie Touku A(-3, 1), B(2, 11), C(1, 9) 3amanbl cBoumMu adduUHHBIMU
koopauHatamu. Halitu Ha sToil npsaMoil Touky D(X, y), yaosieTBopsmomyto yciosuto: (AB,CD)
=-2.

3. Yetblpe mpsiMble OAHOTO IydYka a, b, ¢, d 3amaHbl CBOMMH YPaBHEHUSMH OTHOCHTEIHHO
abdunHON cucTteMbl KoopauHat: (a)y-3=-(X+2), (b)y-3=x+2,(c)y-3=3(x+2), (d)y-3=5(x+2).
Berurciauts ciiokHoe otHoienue (ab,cd).

4. Yersipe mpsiMble a, b, ¢, d mpuHaanexar onHomy mydky. Ilpsmble a, b 3amaHbl cBOMMU
YpaBHEHUSIMH OTHOCUTEIbHO adpuHHOW cucteMbl koopauHatr: (a)3x+y-5=0, (b)x-y+1=0.
[IpsiMas ¢ mpoxoauT uepe3 Havano koopauHar. (ab,cd) = 3. CoctaBuTh ypaBHEHHE NpsMon d.

5. Ha npsimoii nanel Tpu touku A, B, C. [lonb3ysch oqHON JTUHENKOM, OCTPOUTH YETBEPTYIO
rapMOHHYECKYIO TouKy D.

6. Hanbl Tpu mnpsimple oAHOro myuka. [losnb3ysch OAHOM JMHEHWKON, MOCTPOUTH YETBEPTYIO
FapMOHHUYECKYIO MPSIMYIO.

JomaiHee 3ananue.

1. Ha eBxiinoBoii nipsimoii nausl yetbipe Touku A(3), B(8), C(7) u D(13). Boruncnuts 3HaueHUS
CJIO)KHOTO OTHOIIICHUS 3THUX TOYEK, COOTBETCTBYIOIINE BCEBO3ZMOKHBIM UX MEPECTAaHOBKAM

2. Tpu xomnuHeapusie Touku A(-4, 0), B(0, 8), C(1, 10) 3amanbl cBoumu adPUHHBIMU
koopauHatamu. Halitu Ha 3Toil npsaMoil Touky D(X, y), yaosineTBopsmomyto yciosuto: (AB,CD)
=3.

3. Yerblpe mpsiMble OAHOTO ITydka a, b, ¢, d 3amaHbl CBOMMH YPaBHEHUSIMH OTHOCHTEIBHO
abdunHOi cuctembl koopauHar: (a)x-y-3=0 (b)2x-y-4=0,(c)3x-y-5=0 (d)5x-y-7=0. Beruuciaurs
clIoHOE oTHOIIeHHE (ab,cd).

3austue 5. 'apMonusm.

[lenb: IloHsiTHE CIIOKHOTO OTHOUIEHMSI YEThIpEX JJIEMEHTOB B (opmax MepBOil CTyIeHH,
CBOICTBA, FTAPMOHU3M.
1. ITocTpoeHue NoIHOro YETHIPEXBEPIIMHHUKA.
2.Ha ozHoii psiMo¥t 3a1aHbl TpU paziauuHble Touku A, B, C. ITocTpouTs Touku:
1) z: (AB,CIl1) = -1;
2) d2: (AC,B/I2) = -1,
3) ds: (BC,A/l3) = -1.
Jomainee 3agaHue.
1. Janst Tpu Touku ocu Ox: A(0), B(5), C(10).
a) Ha ocu OX Haiitu Touky D, uro6s1 (AB, CD) = 4;

6) noctpouts TouKy E, yto6s1 CE L AB.

3ansTue 6. [IpoekTuBHOE COOTBeTCTBHE (hOPM MEPBOH CTYNEHH.

Llens: 3aqaHne ¥ TOCTPOSHHUE POSKTUBHOTO COOTBETCTBUS B (DOpMax MepBOil CTYIICHU.

1. Pan | (A(al; a2), B(sl; B2), C(cl;c2),...) mpoektuBen psay li(Ai(all; a21), Bi(sl1; B21),
Ci(cl1; c21),...). Ans Toukn D(d1; d2) pspa | mocTpouTsh cooTBETCTBYIOIIYIO € TOouky D1
psina 1.

2. Ha mpoeKTHBHOM MIIOCKOCTH JaHbI IBE NPSMbIE, Ha KOTOPBIX 33jiaHa Mapa COOTBETCTBYIOIINX

penepoB. Haiitu o6pa3 mpousBonbHON Touku M mpsMoil d B mpoeKkTuBHOM oToOpaxeHuu f:

d—dO.



JlomarnHee 3aj1aHue.

1. Pax | (A(al; a2), B(sl; B2), C(cl;c2),...) mpoektuBen psay li(Ai(all; a21), Bi(sll; B21),
Ci(cl1; c21),...). Ans Toukn D(d1; d2) pspa | mocTpouTh cOOTBETCTBYIOIIYIO € TOuKy D1
psina .

3austue 7. [IpoekTrBHOE COOTBETCTBHE (DOPM NEPBOI CTYNEHH.

Ienp: JInHMM BTOPOro MOPsiAKA HA MIPOCKTUBHOM IUIOCKOCTH. KaHOHMYECKHE ypaBHEHMS JIMHUN
BTOPOIO NOPsI/IKa B IPOEKTUBHBIX KoOpAnHaTax [IpoekTuBHas KinaccUpUKaLMs JMHUNA BTOPOTro
nopsiaka. [omoc u nonspa [loHATHE O IOJIAPHOM COOTBETCTBUM.

1. (OcHOBHOE CBOMCTBO MOJSIPHOTO COOTBETCTBUS) Uepe3 ToUuKy A, JIeKaIyl0 BHE OKPYKHOCTH
MIPOBEJICHBI K HEW JBE ceKymue m | |, KoTopeie mepecekaror B Toukax M1, M2 u L1, L2
cooTBeTcTBEHHO. Jlokaxkute, uro npsmble M1L1 u M2L2 nepecekarorcs Ha oJyisipe TOUKH A
WJIU NapaJlIesIbHbI EH.

2. Jlmaronamu BmnmcaHHOTO ueTelpexyroidpbHHka ABCD mepecekatorcss B Touke T, a
MIPOJIOJKEHHSI €r0 IMPOTUBOIIOIOKHBIX CTOPOH IepecekaroTcss B Toukax P u Q. Jlokaxure,
yTto: a) Touku P u Q nexar nHa momsipe Touku T. 0) yerBepka Touek P, Q, T u O (uentp
OKPYXKHOCTH) — OpTOLIEHTpUYecKast (JIro0ast M3 ATHX TOYEK SBIAETCS OPTOLICHTPOM
TPEYrojbHUKA C BEPUIMHAMU B TPEX APYTUX TOUKAX).

3. O0bsicHHUTE, KaKUM 00pa30M, HCIIONIb3Yys TOJIBKO JIMHEWKY 0€3 IeJIeHH, TOCTPOUT:

a) MOJISIPY TOYKH, HE JISKAIEeH Ha JaHHOW OKPY>KHOCTH;

0) KacaTelnbHYIO K TJAaHHOM OKPYXHOCTH, MPOXOSIIYIO Yepe3 3aJaHHYI0 TOUKY M,

B) MEPIEHAUKYJISAP U3 1aHHOM ToukH P, nexxamieil Ha moyOKpyKHOCTH € JaHHBIM IUAMETPOM

AB, k 3TOMY AHaMETpY.

4. YerpipexyroapHuk ABCD BnucaH B OKpy»KHOCTb. VI3BeCTHO, YTO KacaTelbHbIE, IPOBEICHHbBIE
B Toukax A u C, nepecekatorcs Ha npssmoit BD unu napamnensusl BD.

Jlokaxkure, 4TO: a) KacaTelibHbIE, IpOBeJeHHbIE B Toukax B u D, nepecekatorcsa Ha npsimoir AC
wiy napaiiensssl AC.

0) ycJioBHE MyHKTa a) paBHOCKIBLHO TOMY, uTo ABCD — rapMoHHYECKUI 4eThIPEX YT OJIbHUK.

[omamHee 3ananue.

1. Yersipexyroapauk ABCD omnucan oxono okpyxkHoctH. K, L, M u N — Touku kacaHust co
ctoponamu AB, BC. CD u DA coorBerctBeHHo. IIpogomkenus cropon AB u CD
nepecekaroTcst B Touke R, nponoikenus cropon BC nu DA — B Touke Q, nponoimkenus KL u
MN — B Touke S, mpogonkenust LM u NK — B Touke T. Jlokaxute, uro: a) Toukun Q, R, Su T
Jexar Ha ofgHoi npsmoii; 0) mpsmeie AC, BD, KM u LN nepecekaroTcst B OAHON TOUKE.

2. UYersipexyronpHuk ABCD Bmmcan B okpyxHOCcTh ¢ 1eHTpoM O. Ero pamaronamm
nepecekarorcst B Touke T, a nmyun AB m DC — B Touke P. OmnmcaHHbBIE OKpPYKHOCTH
tpeyroiabHukoB PAD u PBC BropuuHo nepecekatorcst B Touke M. [lokaxure, uto Touku O,
T 1 M nexar Ha OJHOM IIPSAMOM.

3. Ilyctp AL m AK — BHYTpeHHsII M BHEIIHssA OuccekTpuchl Tpeyroinbauka ABC, P — Touka
NepeceYeHrs] KacaTelbHbIX K ONHUCAaHHON OKpyxkHocTH B Toukax B u C. Ilepnennukyssp,
BoccTaBiieHHbIM u3 Touku L k BC, nepecekaer npsmyio AP B Touke Q. [lokaxure, 4to Q
JISKUT Ha cpeHer TMHUM TpeyroiabHuka LKP.

3ansitnue 8. DieMEHTH BEKTOPHOH anreOpbl B mpocTpaHcTBe. [loHsATHE BEKTOpP—(QyHKIHH

ckansgpHoro aprymenta. Ee nuddepennmponanue. Ocodble Touku KpuBoi. J{iIuHa 1yru KpUBOHL.

ConpoBokIaronuid TpexrpaHHUK KpuBoil. KacartenbHas mnpsiMags ¥ HOpMalibHasg IUIOCKOCTH

KpuBoil. Colpukacaromascs I0CKOCTb KPUBOM.

I]ens: Pa3oOpath OCHOBHBIE MOHATHUS AUPPEpEeHIINATbHON T€OMETPUH.

PexoMenganmu k caMocTosAAITeIbHOM padoTe

1. [TpopabGoTaTh MaTepHaI MO TEME MPAKTUIECKOTO 3aHATHSI.

2. I1oBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.



3anamue 9. KpuBusHa u kpyueHue kpuBoil. HopmanbeHble ypaBHeHMs kpuBoil. KacarenbHas
IUIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

I]ens: Pa3zo0Opatk ocHOBHBIE MOHATUS AU PepeHInaNbHOM TEOMETPHH.

PexomeHpanmu Kk caMoCTOSITEJILHOM padoTe

1. ITpopaGoTarh MaTepual o TEME NPAKTUYECKOTO 3aHATHSI.

2. IIoBTOpUTH JIEKUMOHHBIN MaTeprai o TEME 3aHATHUSA.

3aunsrue 10.IlepBas kBagpaTuyHas opma U €€ MPUIIOKECHUE.

I]ens: Pazo0Oparh ocHOBHBIE MOHATUS AU PepeHInaNbHOM TeOMETPHH.
PexomeHpanmu Kk caMoCTOSITEJILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHATHSL.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

3ausrue 11. Bropas kBaaparuunas Gopma u ee npuiioKeHHE.

I]ens: Pazo0Oparh ocHOBHBIEC MOHATUS AU HEepeHInANTBHON TEOMETPHH.
Pexomenpanmu Kk caMoCTOSITEIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

2. [ToBTOpPUTH IEKIIMOHHBIA MaTepUa [0 TEME 3aHATHUS.

3ansaTue 12. ['maBHble kpuBU3HBL. KpHBU3HA TOBEPXHOCTH.

I]ens: Pazo0Oparh ocHOBHBIE MOHATUS AU HepeHIInANBHON TEOMETPHH.
Pexomenganmu Kk caMoCTOSITEIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHITHSI.

2. [ToBTOPUTH IEKIIMOHHBIA MaTepUa [0 TEME 3aHATHUS.

3ansaTue 13, 14. 'eone3nueckas KpuBU3HA KPUBOW HA TTOBEPXHOCTH.
I]ens: Pazo0Oparh ocHOBHBIEC MOHATUS AU HepeHIInANTBHON TEOMETPHH.
PexoMenganmuu k caMoCTOATeIbHOM padoTe

1. [TpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHITHSI.

2. IIoBTOpUTH JTEKIMOHHBIM MaTeprai Mo TEME 3aHATHUSA.

3ausrtue 15. KonrpoJsabHas padora

7.

IlepeyeHb OCHOBHOI M JONOJHHUTEILHON y4eOHOI JuTepaTtypsbl, UHTEepHET-pecypcos,
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