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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

HucnunnuHa «371eMEHTHI MPOSKTUBHON U au(depeHITnaTbHON T€OMETPHI» OTHOCUTCS K
JUCLHUIUIMHAM YacTH, (OpMUpYyeMOil ydacTHHKamMH OOpa3oBaTeNbHBIX OTHOIIEHHH bioka 1.
JucuunimHel (MOAYIH) MOIYJIS CIIEHUATbHBIX Pa3/IeNoB MPeIMETHOM o0nacTu y4eOHOro IaHa
OCHOBHOM TNpPO(ecCHOHANBHON 00pa3oBaTelIbHOM MPOrpaMMbl BBICHIETO OOpa30BaHUS —
mporpaMmbl  OakajaBpuara 1o HampaBieHuro noarotoBku  44.03.05 Ilemaroruueckoe
obOpa3oBanme (¢ 1OByMsS  OpoPWIssMH  TIOJATOTOBKM),  HAMpPaBJICHHOCTh  (TIPOQUIIb)
oOpa3oBaTenbHOI mporpammbl «MaTtemaTka. MIHOCTpaHHBIH S3bIK», 0UHOM (OopMBI 00yUEHUSI.

JlucuuruiiHa omMpaeTcss Ha pe3ynbTaThl 00ydeHUus, COPMHUpPOBAHHBIE B PaMKax Kypca
«l'eomerpusi», «MareMaTHdeckuil aHamu3», «Meroabl H300pakeHHUH» M ILIKOJIBHOTO Kypca
MaTEMaTHUKH.

Pe3ynpTaThl M3yuyeHUs AMCHUIUIMHBI SBISIOTCS TEOPETUYECKOW M METOAO0JOTHYECKOU
OCHOBON a1 mnpoxokaeHus npakTuk «HaydHo-uccienoBarenbckas paboTa» M UTOrOBOM
roCyJapCTBEHHOM aTTeCTAIUU.

1. IlepeyeHb MUIAHHUPYEMBIX PpPe3yJbTATOB 00y4YeHUs1 (00pa3oBaTeIbLHbBIX
pe3yJbTAaTOB) MO AUCHUILIAHE
LeassMu 0CBOCHUS TUCIUTUIMHBI SIBISIFOTCS
- packpbiTHE 3HAYCHHEC TEOMETPUH, YIIYyOJEeHUE TIPEJCTABICHUS O MECTe
TEOMETPHUH B U3YYCHHH OKPYKAIOIIETO MHUPA;
- 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 MMPOCTPAHCTBEHHOT'O MBILIUICHHUS.
3agayveii OCBOCHUS TUCUUIUIMHBI SBJISIETCS. PAa3BUTHE YMEHHS CAMOCTOSITENIbHOM paboThI C
MaTeMaTH4ecKoi nuTeparypoil, kypc «I[IpoekTuBHas reomeTpusi» IOJKEH [aTh CTyACHTaM
3HAaHUA, HABBIKM W YMCHHA, H€O6XOIII/IMI>IG IJI1 yCIICHIHOI'O HU3Y4YCHHA JAPYrux pasaciioB
MaTeMaTUKH

B pesynabrare ocBoeHMs Mporpammbl OakajiaBpuara OOy4aroIIUICS JOJKEH OBIAJETh
CIIEAYIOIMMU pe3yibTaTaMu OOyuYeHHUs MO JAUCHUIUIMHE «OJEMEHTHl IPOEKTUBHOW U
muddepeHManbHON reomeTpun» (B Tabiuile MPeACTaBICHO COOTHECEHHE 00pa30BaTENbHBIX
pe3yJIbTaTOB 00YUYEHUS MO AUCLMITIIUHE C MHIUKATOPAMU JOCTHXKEHUS KOMITETEHITHI ):

Kommerenmus u OO6pazoBaTenbHBIC PE3YIbTAThI TUCIUTITUHBI

WHJUKATOPHI €€ (aTamsl popmMupOBaHUS AUCIUTUIHHEI)

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

JHUCITUITIMHE

VYK-1. Criocoben OP-1. 3naer MeToabI OP-2 Ymeer OP-3 Bnazeer
OCYILIECTBIISATH MOUCK, KPUTUYECKOTO aHaIN3a | IPUMEHSTh HaBbIKaMU pedieKchu
KPUTUYECKHI aHAU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXO0. TI0 TIOBOY
cuHTe3 uHhopMaIuy, nH(pOpMAaLUH JUISL peILICHHs COOCTBEHHOM M Ty>KOMH
MPUMEHSTh CHCTEMHBIN MOCTABJIEHHBIX 337a4 | MBICIUTEILHOMN
MOAXO 7151 PEIICHUS JIeATEIILHOCTH

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
TEOPETUYECKUE 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 METOMOB,
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

JUIaKTHYECKUE

€IMHHIIBI

MpeAMETHON

obacTu

(mpenosiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISATH OTOOP

y4eOHOTO

COJIep>KaHusl AJIs €ro

peau3anuu B

pa3nuyuHbIX (hopMax

oOydeHus B

COOTBETCTBUH C

TpeOOBaHUSIMU

dI'OC 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
pE3yJIBTaTOB OCOOEHHOCTH OpraHu30BbIBATH 00pa3oBaTeNbHBIX
oOyueHus MHTETrpalyu y4eOHBbIi Tporiecc ¢ pE3YNBTaTOB U
cpeAcTBaMHu y4eOHBIX NIPEAMETOB | HCIOJIb30BaHUEM obecrieueHust KayecTBa
MIPETI0IaBaEMbIX JUTsl OpraHn3alvu BO3MOKHOCTEH yueOHO-

y4eOHBIX IPEAMETOB. | Pa3HBIX CIOCOOOB 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

CAUHHUIIAX

C YKazanuem

KoJIn4eCTBAa

aKajeMMYeCKHX YacoB, BbIJeJeHHBIX HAa KOHTAKTHYI paldoTy oO0ydawumuxcs ¢
npenojaaBarejeM (M0 BHIAM Y4YeOHBIX 3aHATHI) M HA CaAMOCTOSITEJILHYI0 padoTy
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3. ConepskaHHe JHCHUIUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM (pa3eiam) ¢ yKa3aHueM
b

OTBCACHHOI'0 HA HUX KOJIHYECTBA AKAACMHUYICCKHUX YaCOB U BU/10B y‘leﬁl—[bIX 3aHATHH

3.1. Ykazanue mem (pazoenoe) u omeedeHHO20 HA HUX KOIUUECMEA AKADEMUUECKUX YACO8 U
6U006 YUEOHBIX 3aHAMUIL
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[ToHsITHE MPOSKTUBHOTO MTPOCTPAHCTBA 4 5
IIpsiMbIe HA MPOEKTUBHOM IIIOCKOCTH
[TpoexTuBHBIE TpeoOpa3zoBaHUs 4 5 11
JIBoiiHOE (CITO’KHOE) OTHOIIEHUE
JluHMM BTOPOTO MOPSIIKA HA MPOSKTUBHOM 5 9 11
TIJIOCKOCTH
ITonsTHE THAIKOM JIMHUHA 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 NpOeKTUBHOM IUIOCKOCTH U
MIPOEKTUBHOI'O MTPOCTPAHCTBA. AKCMOMBI IPOEKTUBHOM IUIOCKOCTU. [IpOEKTUBHBIE KOOPIMHATHI.
PacmimpenHas npsmas ¥ IUIOCKOCTh. [IpoekTHWBHBIE penepbl Ha PACIIUPEHHOM IpPsSMOM U
wiockocTH. [IpeoGpasoBanue MpoeKTUBHBIX KoopauHaT. [Ipocreliniie cBOHCTBA MPOSKTUBHOTO
IIPOCTPAHCTBA
II. IPSIMBIE HA TTIPOEKTUBHOMH ITJIOCKOCTH

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

I11. TIPOEKTHUBHBIE ITPEOGPA30OBAHUIA

[IpoektuBHBIe mMpeoOpa3oBaHus. ['pymma NpPOoeKTUBHBIX MpeoOpasoBanuii. [Ipeamer
IIPOEKTUBHOM I'€OMETPUHU.

IV. IBOMHOE (CJIOXXHOE) OTHOILIIEHUE

JlBoiiHOe (CIIO’)KHOE) OTHOUIEHHWE M €ro HWHBApUAHTHOCTb MPU IPOEKTHUBHBIX
npeoOpazoBanusax ['apmonunueckas uyeTBepka Touek. [locTpoeHHe 4eTBepTON TrapMOHUYECKOM.
[TpoexTHBHBIE COOTBETCTBHA B (hOpMax MEPBOM CTYIICHH.

V. JIUH1N BTOPOI'O IIOPAIKA

JIvHUM BTOPOTO MOpPsAJIKA HA TPOCKTUBHOM MIIOCKOCTH. KaHOHUYECKHE YpaBHEHUS JTUHUN
BTOPOTO MOPSAKA B MPOEKTUBHBIX KoopauHatax [IpoexTuBHas kiaccu(UKalus JUHUNA BTOPOTO
nopsiaka. [lomoc u nonsipa [loHATHE O MOJAPHOM COOTBETCTBHUH.

['eomeTpus Ha MPOEKTUBHON IUIOCKOCTH ¢ (PMKCHPOBAHHOM mpsiMoil. EBkmuaoBa reomeTpus c
IIPOEKTUBHOM TOYKH 3PEHUS.
VL. TIOHATUE TJIAJIKON JINHUN

HenpepsiBHOCTh 1 nuddepenupyemocts BekTop—hyHKIUHU. Paznoxxenue B psag Teitnopa.
[Tpou3BoiHas BEKTOP — (PYHKIMH MOCTOSIHHOM JUINHBI.

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

ConpoBoxnaromuil TpexrpanHuk kpusoi. Dopmyinel ®@pene. KacarenbHas mnpsmas u
HOpMaslbHasl IUIOCKOCTh KpuBOM. Compukacaromasicsi IIOCKocTh. HaTypaiibHble ypaBHEHUS
kpuBoil. KpuBu3Ha u kpyueHue.

VIL. TIOHSTUE TJIAJJKOM TIOBEPXHOCTU

ITonsATHE MOBEPXHOCTU. | TaiKKe MOBEPXHOCTH, UX IapaMeTPU3aLHs C IIOMOLIbIO BEKTOP-
¢yuknun. KacarenpHas minockocTs U HopMmainb. [lepBast kBagpaTuuHasi popma MOBEPXHOCTH U €€
MIPUIIOKEHUS.

KpuBn3na kpuBoii Ha noBepxHocTU. Bropas kBanpaTuuHas popma noBepxHOCTH. [ 1aBHBIE
KpuBU3HBL. [IonHas U cpeHss KpUBU3HBI TOBEPXHOCTU. [I0BEPXHOCTH TOCTOAHHONU KPUBU3HBI.
VIIL TIOHATUE BHYTPEHHEN TEOMETPHM ITOBEPXHOCTH

[Tpenmet BHYTpeHHEH reomeTpun nmoBepxHoctu. Teopema ["aycca. [lonstue 00 n3rudbanuu
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-METOAMYECKOr0 oOecreyeHusl /sl CAMOCTOSITEIbLHOI PadoThI
00y4YAOIIHUXCS 10 TUCHHILINHE




CamocrosiTenpHas paboTa CTYIEHTOB SBJISIETCSI 0c000M (popMoil opraHu3anuu y4eOHOTO
npolecca, MPEACTaBISIOMmAs Cco00i  IUIAHMPYEMYIO, TO3HABaTeNbHO, OPraHMW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTEIbHOCTh CTYJEHTOB, OPUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJibTara, OCYIIECTBIsIEMYl0 0€3 MpsAMOW  TOMOIIM  IPErogaBaTes.
CamocrosTenbHas padoTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4acThio yuyeOHOH paOoThl U MMeeT
LENIBI0 3aKpeIyICHUe W yriyOJeHue MOJIyYeHHBIX 3HAHUM M HABBIKOB, MOMCK M MpPUOOpETEHHE
HOBBIX 3HaHUI, a TAK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TOATOTOBKY K MPEICTOSALIMM 3aHATUSAM
u 9k3aMeHy. OHa TmpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIa/IOB, BBIIIOJIHEHHE TBOPYECKHX, WHAMBHUIYalbHbIX 3aJlaHUM B COOTBETCTBUHU C y4eOHOIl
IpOTpaMMOil (TEMaTHYECKUM IUITAHOM U3YUYCHHS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOJKET OBITh NpEJIOKEHA IpernojaBaTeiaeM WM KU30paHa caMMM CTYJEHTOM, HO MaTrepuall
BBICTYIUICHUSI HE JOJDKEH IyOJIMpoBaTh JIGKIMOHHBIA Martepuan. PedepaTtuBHbIE MaTepuai
CIIY’)KUT JIOTIOJIHUTENIBHOW MH(poOpManued st padoThl Ha NPAaKTUYECKUX 3aHATUAX. OCHOBHas
IeJIb JAHHOTO BHa pabOThI COCTOUT B OOYUYEHHH CTYACHTOB METOJIaM CaMOCTOSITEIIbHON pabOThI
¢ y4eOHbIM MaTepuasioM. J[JIsl OJHOTBHI YCBOEHUSI TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSTUS,
Tpebyercst pabora c mepBoMCTOYHMKaMHU. Kypc mpemycMaTpuBaeT camMOCTOSATEIBHYIO 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 UL CaMOCTOSITEIbHOH ~ pabOThl  MPEIyCMATPUBAIOT  HMCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHHOB W MOHATUH 10 mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
IPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, IOUCK OuOIumorpaduueckoro
MaTepHala 1 3JIeKTPOHHBIX MCTOYHUKOB MH(pOpMALUY, WITOCTPATUBHBIX MaTepHasoB. 3adaHus
[0 CaMOCTOSITEIbHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYyIOT OTOJHUTEIHHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOSATENBHOW pPAaOOTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSTENbHYIO pabOTy CTYACHTOB B TEUEHUE CEMECTpa.

AyIuTOpHAs CaMOCTOSTENbHAS padoTa OCYIIECTBISIETCS. B ()OPME BBITIOJTHEHHUS TECTOBBIX
3aJlaHui, Keilc-3ajjau, NHUCbMEHHBIX IIPOBEPOYHBIX paboOT MO JUCHMIUIMHE. AyAUTOpHas
camocTosiTeNbHas pabora oOecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWC-3a1ad M0 pasjeam
JUCLUTUIMHBL.

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 JJI1 CaMOCTOSTCIIBHOI'O PCIICHUA
3a0anus Ona Munoevlx KOHMPOILHLIX pabom

OC-1. CamocTosiTe1bHasi padoTa

BbIuucauTh Cl0’KHOE OTHOILIEHUE YEThIPEX KOJUIMHEAPHBIX TOUEK MPSAMO.
BbruucauTh Cl0’KHOE OTHOLLIEHUE YEThIpEX MPSMBIX MYyYKa.

ITocTpouTh YETBEPTYIO TAPMOHUYECKYIO TOUKY.

Omnpenenutsd 371eMeHTHI Ha KOHpUrypauuu 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 opToronanpHble Tpa€KTOPUH K KOOPINHATHBIM JIMHUSIM.
BbrancanTs HOpMaibHYIO KPUBU3HY KOOPJIMHATHBIX JIMHHI.



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

=

MIPUHIIAIIAM JBOMCTBEHHOCTH.

2. JlokazaTh TeopeMy, TBOMCTBEHHYIO MO OOJILIIOMY HMPUHIIUAITY JTBOMCTBEHHOCTH TEOPEME:
Yyepe3 BCAKYIO IPSAMYIO IPOXOAT M0 KpailHEW Mepe JIBE MIOCKOCTH.

3. Ha croponax AB u BC tpeyronpauka ABC B3sa1bl Toukrt M 11 N cCOOTBETCTBEHHO.
[Toctpoensr orpeskn MN u AN. BBIOJIHUTH TBOWCTBEHHOE MTOCTPOEHUE.

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

U JI0Ka3aTh €e.

BerurcnuTh KpUBU3HY IMHUU B Hadalle KOOPAMHAT.

Jlokasarh 4TO JIMHUS Y: IUIOCKas U HAUTH IVIOCKOCTh, B KOTOPOW OHA JIEXKUT.
CocTaBUTh HaTypalbHOE YPaBHEHUE KPUBOM : a<t<.

Haiitu nimvHy qyry KpUBOM y: U = av? 3aKIIFOYCHHOW MeXay ToukamMu  A(u=0, v =0)
u B(u= 2a, v=2) noBepxHocTtu

®:x= (cosv+sinv),y=(cosv-sinv), z=av>

9. BBMHUCIUTH BTOPYIO KBAAPATUIHYIO (hOPMY

A) chepsl b) mumHIpa

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 nocodue. Yacte 3. — Yapsanosck: Yal'IlVY, 2017. - 112 c..

2. Kypenesa T.H. MeTonuueckue ykazanust 1 KOHTposbHast padora Ne 3 o teme «MeTtobl
n3o0paxkenuil. IlpoekTuBHas reomerpusi». [nsg CTyAEHTOB — 3a04HHMKOB 3 Kypca (HU3UKO-
MaTeMaTH4ecKoro (akynbreTa .- YiabstHOBCK, 2004. (bubmmnoteka Yal'IlVY).

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

Opranunsanus 1 NpoBeiecHHE aTTeCTAllMH CTYAEHTA

®I'OC BO opueHTHpOBaHBl NPEUMYILIECTBEHHO HE Ha COOOIIEHHE O00ydaroIeMycs
KOMILJIEKCA TEOPETUYECKUX 3HaHWI, HO Ha BbIPAaOOTKY Yy OakamaBpa KOMIETEHIMH —
JUHAMHYECKOro Habopa 3HaHUM, YMEHUN, HABBIKOB M JIMYHOCTHBIX KaYeCTB, KOTOPBIE TIO3BOJISAT
BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE TpyAa M YCHEIIHO MpoQecCHOHATbHO
pean30BbIBATHCA.

B npouecce onenku 6akainaBpoB HEOOXOAUMO UCHONb3YIOTCS KaK TPaJULMOHHbBIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpoOJsA. IIpu 3TOM MOCTENEHHO TpaaWLMOHHbBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXOJa, a WHHOBAaLlMOHHbIE
CpeZcTBa aIalTUPOBAHBI I IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUICKON BY30BCKOM MPAKTHUKE.

Leas npoBeaeHHs] aTTeCTAIMM — TPOBEPKAa OCBOCHHS 00OPa30BaTENbHOW MPOTpPaMMBI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cpopMUPOBaHHOCTb 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouyHasi aTrecTalMsl OCYLIECTBISIETCA B KOHIE CEMECTpa U 3aBEPILIACT
U3YYEHHUE JUCLMIUIMHBI, MOMOTraeT OIEHUTh KpPYMHbIE COBOKYIMHOCTH 3HAaHUW U YMEHUH,
(dopmMHpOBaHUE ONPEIEIEHHBIX KOMIETEHIIHH.

OI_ICHO‘IHBIMH CpeACTBaMU TCKYUICTO OHOCHUBAHUA ABJIIFOTCA: OOKJIAd, TCECThI IO
TCOPCTUYUCCKHUM BOIIpOCaM JUCHHUINIIMHBI, 3allUTa 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 OIICHUBAHUS [TOKA3aTeIs PE3yIIbTATHI AUCIUILIHHEL
(hopMHpOBaHUS] KOMIIETEHIMN

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

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

AUIAKTUYCCKUEC CAUHUIBI COACPIKAHUA

OC-3 KontponsHas paborta
LIKOJIBHOTO Kypca MaTEMAaTHKH.

OC-4 Tect
OP-6 ymeeT ocyIiecTBISTh OTOOD
y4eOHOTO COIepyKaHUs /ISl €ro
peanu3aiyy B pa3IMaHbIX GopMax

OueHovHbIe cpeAcTBa AJIA MPOMEKYTOUHOMH 00y4CHHsI B COOTBETCTBHH C
aTTecTaluu COBPEMEHHBIMH TPEOOBAHUSMH K
3a4eT (IK3aMeH) 00pa3zoBaHUIO.
OC-5 sk3ameH B (hopMe YCTHOTO coOeceTIoBaHuUs OP-10. 3Haer 0COOEHHOCTH

WHTETPAIMU YYeOHBIX TPEIMETOB IS
OpraHM3alliil  pasHbIX  CIIOCOOOB
y4eOHOM JeSTEIIbHOCTH.

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOTo O0OpYyIOBaHHS (JEMOHCTPALIMOHHOTO
MaTepI/IaJIa), a TaK XKe HpOHCI[ypBI 158 KpI/ITepI/II/I OILICHHUBAHUA I/IH[[I/IKaTOpOB JOCTUIKCHUA
KOMIICTCHIIMI Ha Pa3IMYHBIX 3Tarax ux (JOPMHUPOBAHHS B IMPOIIECCE OCBOCHMS 00pa30BaTEIbHOM
HpOFpaMMI)I Hpe[ICTaBJIeHI)I B CDOHIIG OILICHOYHBIX CpeIICTB JUUIA TCKYHICFO KOHTpOJIH
YCIIEBAEMOCTH M ITPOMEKYTOUYHOM aTTECTAIMH 1O JUCIUIUIHHE.

Mamepuansl, ucnons3yemole 0115 MEKyuLe20 KOHMPOJis yCHesaAeMoCmu
odyuarowuxca no oucyuniune

Matepuansl 11 OpraHU3aliy TEKYIIeH aTTecTally NpeACTaBIeHbI B 1.5 MPOrPAMMBI.

Mamepuanwl, ucnons3yemole 011 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-5. IIpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY

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

IJIOCKOCTh CBSI3KH.

Pacmmpennas minockoctb. HecoOcTBEHHBIE 37IEMEHTHI.

CBolicTBa NPOEKTUBHOM NMPSAMOI U MPOEKTUBHOMN TJIOCKOCTH.

AKCHOMBI IPOEKTUBHOTO ITPOCTPAHCTBA.

[TpoekTBHBIE KOOPAUHATHI.

[Tpsimast Ha TpoeKTUBHOM TIOCKOCTH. KoopauHaTs! psMoi.

[TpuHIMIIBI IBONCTBEHHOCTH (MaJIblid U 00JIBIION) (OPMBI IEPBOM CTYIEHH.

Teopema [le3apra.

[lepcriekTHBHBIE U TPOEKTUBHBIE OTOOpaXkeHHs B popMax repBoii crynenu. Onpeenenue

npoekTuBHOCTH 110 IToHcexne.

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

11. lHBapuaHTHOCTb CII0>KHOTO OTHOILEHUS MPH MIPOSKTUPOBAHUAX U ceueHusx. OnpeaeneHue
npoektuBHOCTH 110 LlITeliHEepy.

12. 'apMoHHMUECKHE YETBEPKHU DJIEMEHTOB B (popMax mepBoit cryneHu. YeTbIpeXBepIIMHHNUK U
€ro rapMOHHYECKHE CBOWCTBA.

©CoNoORWN




13. CgoiicTBa MPOEKTUBHBIX OTOOpaXKEHUH B pOpMax MEePBON CTYIICHH.

14. TlocTpoeHUE TPOSKTUBHOTO COOTBETCTBHS B Psax.

15. IlocTpoenune NpOEKTUBHOTO COOTBETCTBUS B ITyUKaX.

16. Teopema Il Teiinepa.

17. Teopema Ilackans. [loctpoeHne Touek JUHUM BTOPOIO MOPSAIKAa HA OCHOBE TEOPEMBI
[Tackais.

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

19. KacarenpHas K JMHUU BTOPOTO MOPSIKA.

20. IIpoexTuBHast kaccu(UKaLUs JIMHUM BTOPOro MopsiaKa.

21. TTomtoChl ¥ MONAPBI TEOPEMBI O CBOMCTBAX MOJIFOCOB M MOJISP.

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

23. TlonspHoe npeobpazoBaHre. ABTONOJIIPHBIE (GUTYPHI.

24. [lonsitue noBepxHoctu. Ee ypaBHeHus.

25. KacarenbHas IJI0CKOCTh M HOpMaJlb K IOBEPXHOCTU. BBIBO ypaBHEHUI.

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

27. Bropas kBajpaThuHas popmMa NOBEPXHOCTH.

28. KpuBu3Ha Kp1BOl Ha IOBEPXHOCTH.

29. I'naBHBIC HANPABJICHUS U IV1aBHbIE KPUBU3HBI.

30. ®opmyina Ditnepa.

31. Ilonnas 1 cpeHsAs KPUBU3HBI IOBEPXHOCTH.

32. I'eone3nueckasl KpUBU3HA JIMHUM HA TIOBEPXHOCTH.

33. I'eone3nueckue JIMHUK Ha MOBepXHOCTU. VX cBOlCTBA.

34. Teopema 'aycca-bonne.

35. IloBepXHOCTH MTOCTOSIHHOM KPUBU3HBI U UX BHYTPEHHSS F€OMETPHUS.

B xoH1Ie n3yueHMs JUCUUIUIMHBI ITOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHIATUAX ITyTeM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.

KpnTepnu OlleCHMBAHUA 3HAHUI oﬁyqalomnxul mo JTMCHMIIJINHE

Dopmuposanue 6a1TbHO-PEUMUH2080U OYEeHKU pabombl 00YUAIOWUXCS

ITocemenne ITocemenune Pabora Ha OK3amMeH
JeKIANA MPAKTHYECKUX | MPAKTHYECKUX
3aHATHUH 3aHATUAX
9 PazbamnoBkamo | 9 x 1=9 15x 1=15 212 GamnoB 64 Gamna
cemMecTp | BUJaM paboT 0aioB 6au10B
CymmapHsIit 9 6am1oB max | 24 Ganna 236 6amnoB 300
Makc. 06ai Max max OaoB
max

Kpumepuu oyenusanusa pabomsi obyuaiowje2ocs no umozam cemecmpa

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

«YJOBJIETBOPUTEIILHO» 151-210
«HeynoBieTBopuTenbHo» | 150.  Menee

6. MeToanueckue yKazaHus 1Jisl 00y4aIOMIMXCS M0 OCBOCHHIO TN CHHUILIMHBI




YcnemHoe u3ydeHue Kypca TpeOyeT OT 0OyJaroIIMXCsl TOCEIICHHs JSKIUH, aKTUBHOM
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKIuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHON paboThl 00yyarouuxcs,
Tpe6YIOH_[a$I HAaBBIKOB HW YMCHHUA KpaTKO, CXEMATUYHO, IIOCIACAOBATCIBHO HW JIOTMYHO
¢buKkcHpoBaTh OCHOBHBIE MOJIOXKEHUS, BBIBOJIbI, 00001IeHNs, (OpMYIUPOBKU. B KOHIIE JeKkiuu
mpernojaBaresib OCTaBisieT Bpemst (5 MUHYT) Uit TOro, d4YroObl oOydaromuecs HMeIu
BO3MOXKHOCTh 33J]aTh YTOUHSIOIIME BOMPOCHI [0 U3y4yaeMoMy mMaTepuany. M3-3a HeqocTaTouHoro
KOJIMYCCTBA ayJUTOPHBIX YaCOB HCKOTOPBIC TCEMbI HC YAACTCA OCBCTUTL B IIOJIHOM O6’b€Me,
MOSTOMY TpernojaBaresib, IO CBOEMY YCMOTPEHHIO, HEKOTOpbIE BONPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYYIIEr0 OCBOGHUS MaTepualia M CHUCTeMaTH3allMd 3HAHUK [0 JAUCHUILIMHE, HE00XOIUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusim. B ciyuae
HEOO0XOIMMOCTH 00paIaThCs K MPEro1aBaTeNto 3a KOHCYIbTal[uEH.

IMoaroToBKa K NPaKTHYECKUM 3aHATHSIM.

[Ipu MoAroToBKEe K MPAKTUYECKUM 3aHATHSIM CTYAEHT JOJDKEH HM3YYHUTh TEOPETUUECKUI
MaTepHuai 1o TeMe 3aHiTUs (MCIOJIb30BATh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
O3HAKOMUTbCS C IOMIOTHUTEIBHOM JIUTEPaTypOl, IPU HEOOXOJMMOCTHU JAOMOIHUTH KOHCIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX HMCTOYHHUKOB). B ciyuae 3arpyaHeHuil,
BO3HHUKAIOIIUX IPH OCBOSGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY clieayeT oOpaiarbes 3a
KOHCYJbTAIlMell K mpernogaBaTenro. Mas Ha KOHCYJBTAIMIO, HEOOXOIMMO XOpPOIIO MpPOIyMaTh
BOIPOCHI, KOTOPBIE TPEOYIOT Pa3bICHEHHUS.

B naugaie IMPAKTUYCCKOT'O 3aHATHS PEIIOAaBaTC/Ib 3HAKOMHUT CTYACHTOB C TeMOﬁ, orjiamact
IUTaH TIPOBEICHUS 3aHSATHS, BbIIACT 33JaHus. B TeueHHe OTBEJIEHHOTO BPEMEHHU Ha BBINOJIHEHHE
paboThI CTYIGHT MOXKET 00paTUTHCS K MPETOIaBaTENIO 32 KOHCYIbTAIMEH WM pa3bsiCHEHUsAMU. B
KOHIIE 3aHSTHS MPOBOAUTCS IIPUEM BBITOJHEHHBIX 3a/IJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3y.HI)TaTI)I BBIIIOJIHCHUA IPAKTHUYCCKUX 3[[21HI/II>1 OLICHUBAIOTCs B 6aJIJIaX, B COOTBCTCTBHHU C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

IlnaHbl NPAKTHYECKUX 3aHATHI
3ansitue 1. PacimmpenHoe eBKJINI0BO NPOCTPAHCTBO. [IpoeKTHBHBIE KOOPANHATHI.

[lens: OnpeneneHue NTPOEKTHUBHOIO MPOCTPAHCTBA. Monenu INPOEKTHMBHOW IUIOCKOCTH U
MPOEKTUBHOIO MPOCTPAHCTBA. AKCHOMBI MPOEKTUBHON IIOCKOCTH. [IpOEKTHBHBIE KOOPINHATHI.
Pacmmpennas mnpsimMas M IUIOCKOCTh. [IpOoekTHBHBIE pernepsl Ha PacUIMPEHHOW NpSAMOM U
miockocTH. [IpeoOpasoBanue MpoeKTUBHBIX KoopauHaT. [Ipocreiiniie cBONCTBA MPOEKTUBHOTO
npoctpaHcTBa. [IpoexkTuBHbIE KOOpAMHATEL. PacmmpenHas npsMas u 1iockocTs. [IpoekTuBHbIE
periepsl Ha pacIMpeHHOM mpsiMoil U TuiockocTu. [IpeoOpazoBaHne MPOEKTUBHBIX KOOPJIMHAT.
IIpocreiimne cBOKMCTBA IPOEKTUBHOTO
MPOCTPAHCTBA.
1. Kakue ¢urypsl MOryT OBbITh EPCIEKMBHBIMHU 00pa3aMu OTpe3Ka MpsMOii?
2. Kakue ¢gurypsl MOTyT OBITh IEpCIIEKUBHBIMHU 00pa3aMu TPEyroJbHUKA?.
3. JlokazaTh, YTO B paCIIMPEHHOM €BKJIMI0BOM IPOCTPAHCTBE UMEIOT MECTO MPEJI0KECHUS:

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

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

3) Besikue nBe npsiMble, Jiexaliye B 0JIHOM MIIOCKOCTH, UMEIOT OHY OOIIYIO TOUKY.
4. TTocTpoeHne TOUYKH 110 €€ KOOpJAMHATaM B 33JaHHOM periepe Ha MPsIMOH.
5. [locTpoeHune TOUKH MO ee KOOpAUHATAM B 33JJaHHOM perepe Ha MIIOCKOCTH.
JlomaniHee 3aiaHue.
1. Kakue gurypsl MOryT OBITh IEpCIEKMBHBIMHU 00pa3aMu KBajapaTa?
2. Jloka3aTh, 4TO B PaCIIMPEHHOM €BKJIUJ0BOM IPOCTPAHCTBE UMEIOT MECTO MPEUIOKECHHUSL:



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

2) Ecan aBe TOUKM NpsAMOM JIeKaT B OAHOM IJIOCKOCTH, TO M BCSIKasg TOYKA IPSIMOMU
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 IJIOCKOCTH.

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

Henp: IIpuHUMIBI [BOWCTBEHHOCTH, IPUMEHEHUWE MPUHIUIOB JBOWCTBEHHOCTH IIpHU
JI0Ka3aTeIbCTBAX OCHOBHBIX (PAaKTOB reomeTpuu. [IpumeHenne 0CHOBHOM T€OpeMbl MPOEKTUBHOM
TEOMETPUH ISl PELLICHU 3a/1a4.

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

2. Jlokazath TeopeMy, ABOWCTBEHHYIO 1O OOJBIIOMY MPHUHIUIY IBOMCTBEHHOCTH TEOpPEME:
yepe3 BCAKYIO IPSIMYEO TPOXOAAT MO KpalHe Mepe JBe IIIOCKOCTH.

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

4. B eBKJIMI0BOIl MJIOCKOCTU B YETHIPEXYTOJBHHUK BIIMCAaHA Tparenusi, napauieiabHble CTOPOHbI
KOTOpPOH || ero muaronanu. /lokas3arb, 4To HemapaieNbHbIE CTOPOHBI TPANCIUH MEPECEKAIOTCS
Ha JApYrou JuaroHaju.

5. B tpeyronbauke ABC 13 ero BepIivH NpoBEACHHI MIPsIMbIE, IIEPECEKAIOIINECS B OHON TOUKE

s; A=As(1BC, B=BSVAC, C'=CS(VAB. Jokasars, uro touxu BC/1B'C', ACAC,

ABN A'B' nexar na OJHOM MPSIMOM.

6. B xondurypamuu Jlesapra omHy M3 TOYeK BbIOpaTh 3a Je3aproBy Touky. Haiitu B 3TOM

KOH(UIypaluy BEpLIMHbI 1€3aproBbIX TPEYTOJbHUKOB U €3aprOBY IPSAMYIO.

7. ChopmynupoBaTh B TEepMUHAX €BKJIMOBON TeOMETpUHU Teopemy Jlesapra

UL cIydast:
1) S - HecoOcTBeHHas , jae3aproBa mpsiMas S - coOcTBeHHas. POPMYITUPOBKA TEOPEMBI
Hesapra: Ecium npsMble NPOXOASIIME YEpPEe3 COOTBETCTBYIOLME BEPLIMHBI JBYX
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.

3ansitue 3. [IpoekTHBHBIE, EPCIEKTHUBHBIE 0TOOPaKEHHS.

[enb: IToHATHS TPOEKTUBHOTO U NEPCHEKTUBHOTO OTOOPAa’KEHUH, UX OCHOBHBIE CBOMCTBA.
1. IlepciekTBHOE OTOOpaKEHUE MPSIMOM HA MPSAMYIO.

2. [lepciekTBHOE OTOOpaXKEHHE MyYKa Ha MyYOK.

3. IlpoexkTruBHOE MTpeodpa3zoBaHue MPSIMOM.

4. IlpoexkTrBHOE MPEe0OPa30BaHUE TUIOCKOCTH.

Jlomaiinee 3agaHue.

1. I[lepcriekTUBHOE OTOOpaKeHHE MPSMON Ha MPSIMYIO.

2. IlepcieKTUBHOE OTOOpAKEHHUE MTyYKa Ha ITYYOK.

3. IIpoexTrBHOE MpeoOpa3zoBaHue MPSMO.

4. IIpoexTBHOE MpeoOpazoBaHKUE MIIOCKOCTH.

3ansarue 4. Ci105KHO€ OTHOLIICHHUE.



Llens: IloHSATHE CIOXKHOTO OTHOLICHMS 4YETHIPEX 3JEMEHTOB B (opMmMax IMEpBOM CTYNEHH,
CBOICTBA.

1. Yersipe xoummneapusie Touku A, B, C u D 3aganbl cBonmu adhuHHBIME KOoOpAHHATAMH: A(2,
-3), B(3, -1), C(4, 1) u D(5, 3). BelunicauTh 3HAYEHUS CIOKHOTO OTHOIICHHS 3THX TOYCK,
COOTBETCTBYIOIIME BCEBO3MOXKHBIM MX IIEPECTaHOBKAM.

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

3. Uerslpe mpsiMble OAHOTO Mydka a, b, ¢, d 3agaHbl CBOMMH YpPaBHEHUSMU OTHOCHTEIIEHO
abbunHON cucTteMbl KoopauHat: (a)y-3=-(X+2), (b)y-3=x+2,(c)y-3=3(x+2), (d)y-3=5(x+2).
Berumciauts ciioskHoe otHoirenue (ab,cd).

4. Yersipe mpsiMble a, b, ¢, d mpuHaanexar onHomy mydky. Ilpsmble a, b 3amaHbl cBOMMU
YpaBHEHUSIMH OTHOCUTENIbHO adpuHHOW cucteMbl KoopuuHatr: (a)3x+y-5=0, (b)x-y+1=0.
[IpsimMas ¢ mpoxoauT uepe3 Havano koopauHar. (ab,cd) = 3. CoctaBuTh ypaBHEHHUE TPsIMOiA d.

5. Ha npsmoii nansl tpu touku A, B, C. Ilonb3ysach oqHON JTUHENKOM, TOCTPOUTH YETBEPTYIO
rapMOHHYECKYIO TouKy D.

6. Hanbl Tpu mnpsimple oAHOro myuka. Ilonb3ysch OAHON JNHMHENWKON, 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 OTHOIIEHUS 3THX TOYEK, COOTBETCTBYIOIINE BCEBO3MOKHBIM MX NEPECTAHOBKAM

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

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

3ansaTue 5. 'apmonu3m.

[lenb: IloHsiTHE CIIOKHOTO OTHOUIEHMSI YEThIpEX JJIEMEHTOB B (opmax MepBOil CTyIeHH,
CBOICTBA, FTAPMOHU3M.
1. ITocTpoeHue noIHOro YeThIPEXBEPIINHHUKA.
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, uto661 CE L AB.

3ansitue 6. [IpoekTHBHOE cOOTBEeTCTBHE (POPM NEPBOIi 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 cooTBETCTBYIONIYIO €l TOuky D1
psina 1.

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

penepoB. Haiitu o6pa3 mpousBonbHON Touku M mpsimoit d B mpoekTUBHOM oToOpakeHuu f:

d—do0.



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 i TOuKy D1
psina .

3austue 7. [IpoekTBHOE COOTBETCTBHE (DOPM NEPBO CTYNEHH.

Ienp: JInHMKM BTOPOro MOpsiiKa HA IIPOCKTUBHOM INIOCKOCTH. KaHOHMYECKHE ypaBHEHMS JIMHUN
BTOPOIO NOPsI/IKa B IPOEKTUBHBIX KoOpAnHaTax [IpoekTuBHas KinaccUpUKaLMs JMHUNA BTOPOTro
nopsiaka. Iomoc u nosnspa [IoHATHE O TOJIIAPHOM COOTBETCTBUH.

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 nepecekarorcst Ha noJisipe TOYKU A
WIM NTapaJlIeIIbHBI €H.

2. Jlmaronamu BmnmcaHHOro uerhlpexyroidbHuka ABCD mnepecekatorcs B Touke T, a
IIPOJOJDKEHHsSI €r0 MMPOTUBOIIOJIOKHBIX CTOPOH IepecekaroTcst B Toukax P u Q. Jlokaxure,
yto: a) Touku P u Q nexar Ha noisipe Touku T. 0) yerBepka Touek P, Q, T u O (uentp
OKPY)KHOCTH) — OpTOLIGHTpUueckass (mo0as M3 3TUX TOYEK SBISIETCS OPTOLEHTPOM
TPEYroJbHUKA C BEPUIMHAMU B TPEX JPYTUX TOUKAX).

3. O0BscHUTE, KAKUM 00pa30M, UCIIOJIb3Ys TOJIBKO JIMHEHKY 0€3 1eJIeHU, OCTPOUTD:

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

0) KacaTeJabHYIO K JaHHOW OKPY>KHOCTH, ITPOXOSLIYIO Yepe3 3aaHHY0 TOUKy M,

B) MEPIEHANKYJISAP U3 TaHHOM TOukH P, nexalieil Ha noyoKpy>KHOCTH C JaHHBIM JHaMETPOM

AB, k aTOMY HaMeTpy.

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

Jlokaxkure, 4TO: a) KacaTelibHbIE, IPOBEJEHHbIE B Toukax B n D, nepecekarorcs Ha npsmoit AC
niu napajienbasl AC.

0) ycioBuU€ IMyHKTa a) paBHOCUIBHO ToMY, 4T0 ABCD — rapmMoHnyecKuii 4eThIpeXyrojabHUK.

JomamHee 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
nepecekaroTcs B Touke R, mpogomkenus cropon BC u DA — B Touke Q, npoaomkenust 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) mpsameie AC, BD, KM u LN nepecekaroTcst B OQHON 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 Bropuuno nepecekatorcst B Touke M. Jlokaxure, uro Touku O,
T 1 M nexar Ha OJHOM IIPSAMOM.

3. Ilyctp AL mu AK — BHYTpeHHsII M BHEIIHssA OuccekTpuchl Tpeyroinbauka ABC, P — Touka
NepeceYeHMs] KacaTelbHBIX K ONMCAaHHOM okpyxkHocTH B Toukax B u C. Ilepnennuxyssp,
BoccTaBiieHHbIM u3 Touku L xk BC, nepecekaer npsmyto AP B Touke Q. Jlokaxure, uto Q
JISKUT Ha CpeHe TMHUM TpeyroiabHuka LKP.

3ansitue 8. DieMEHTH BEKTOPHOH anreOpbl B mpocTpaHcTBe. [loHsATHE BEKTOpP—()yHKIHH

ckansgpHoro aprymenTa. Ee nuddepennmposanue. Ocobble Touku KpuBoil. J{iauHa 1yru KpuBOH.

ConpoBokIaromMii TpeXrpaHHUK KpuBoHW. KacaTenbHas mpsiMass U HOpMaibHAas IJIOCKOCTH

KpuBoil. Colpukacaromascs I0CKOCTb KPUBOM.

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

PexoMenganmuu k caMocTosAITeJIbHOM padoTe

1. [TpopabGoTaTh MaTepHaI MO TEME MPAKTUIECKOTO 3aHATHSI.

2. I1oBTOpUTH JIEKIMOHHBIN MaTEpUAI 110 TEME 3aHATHS.



3anamue 9. KpuBusHa u kpyueHue KpuBoil. HopmanbHble ypaBHEHHsS KpUBOIi

MJIOCKOCTh M HOPMaJlh K TTOBEPXHOCTH.

I]ens: Pa3o0path ocHOBHBIE MOHATUS AU PepeHInaNbHOM TEOMETPHH.
PexomeHpanmu Kk caMoCTOSITEJILHOM padoTe

1. [IpopaboTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

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

I]ens: Pa3o0path ocHOBHBIE MOHATUS AU PepeHInaNbHOM TeOMETPHH.
PexomeHpanmu Kk caMoCTOSITEJILHOM padoTe

1. IlpopaboTtate MaTepua o TEME MPAKTUUECKOTO 3aHSTHSL.

2. IIoBTOpUTH JIEKIMOHHBIN MaTeprai o TeME 3aHATHUSA.

3ausrue 11. Bropas kBagparuunas Gopma u ee mpuiioKeHHE.

I]ens: Pa3o0path ocHOBHBIE MOHATUS AU PepeHInaNbHOM TEOMETPHH.
Pexomenpanmm Kk caMOCTOSITEJILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

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

3ansaTue 12. ['maBHble kKpuBU3HBL. KpHBU3HA TOBEPXHOCTH.

I]ens: Pazo0Oparh ocHOBHBIE MOHATUS AU HepeHIInANBHON TEOMETPHH.
Pexomenpanmm Kk caMoOCTOSITEILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUYECKOTO 3aHITHSI.

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

3ansaTue 13, 14. 'eone3nueckas KpUBU3HA KPUBOM Ha MOBEPXHOCTH.
I]ens: Pazo0Oparh ocHOBHBIEC MOHATUS AU HepeHIInANTBHON TEOMETPHH.
Pexomenpanmm Kk caMOCTOSITEJIbHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUECKOTO 3aHATHSI.

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

3ausrtue 15. KonrpoJsabHas padora

. Kacarenpuag

7. IlepeyeHb OCHOBHOW U JONOJHUTEILHOI yueOHOM JuTepaTtypbl, UHTEepHET-pecypcoB,

HQOGXOIII/IMBIX AJIA 0CBOCHUA JUCHHUITIJIMHBI

OcHoBHas JInTepaTypa

1. Kpatkuii kypc nuddepennuansoit reomerpun 1 Tonojoruu / A.C. Mumenko, A.T.

domenko. - M.: DUSMATIIUT, 2004. - 304 c.
http://znanium.com/bookread2.php?book=544615

2. Pozennops, D. P. 3agaun no muddepernnanpHoil reoMeTpun [DIeKTpoHHBIN pecypc] /
3. P. PozenmopH. - 3-¢ u3zd., ucnp. u gom. - M.: ®USMATIIUT, 2008. - 144c.

http://znanium.com/bookread2.php?book=544679
JonojHuTEIbHAA TUTEPATYpA

1. Tlonapun, f. II. Apdunnas u npoekTHBHass reomeTpusi : ydebHoe mocobue : [16+] /
4. I1. Ilonapun. — Mocksa : MITHMO, 2009. — 288 c¢. — Pexxum poctymna: 1o noAmnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=63272 (xara
02.05.2023). — ISBN 978-5-94057-401-9. — TekcT : 3JeKTPOHHBIIA.

oOparreHus:

2. Edumor H.B. Bricmias reomerpusi: yaebnoe mocobue. — M.: DUSMATIIUT, - 2011. -

585 c. (http://znanium.com/catalog.php?bookinfo=544579)
Humepnem-pecypcol
— http://www.mathnet.ru O6miepoccuiickuii MaTeEMaTHIECKHI TOPTAI
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