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1. IlosicHUTENBLHAS 3aNIHCKA

[IpenmeroM u3ydeHHsT B paMKax HACTOSIIETO Kypca SBISIOTCS BOMPOCHI  TEOPUHU
JMCKPETHBIX TPYII JBMKEHHH IJIOCKOCTH M MX HPWIOKEHUH B TPHUKIATHOM HCKYCCTBE, a
TaKxKe AIIEMEHTHI CPEpUIECKOl TEOMETPHH M  HEKOTOpPBbIE BOIPOCHI T'€OMETPHYECKOTO
MO/ICTTUPOBAHUSI.

Pabouas mporpamma JUCHMIUIMHBI COCTaBJ€HAa HAa OCHOBe yueOHoro rutana 44.03.05
[Tegarormueckoe oOpazoBanue (C IByMsI MPOPIISIMH MMOATOTOBKH) 10 npodmiito Maremaruka,
®wusuka 2023 rosa Havaga MmoArOTOBKH.

[Mpu peanmzammm oOpa3oBaTeNFHONW MPOTPaMMBI  YHHUBEPCUTET BIOpaBe IPHUMEHATH
JMCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH.

2. IlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB O00y4YeHHsl MO AUCHUIJIMHE (MOIYJIIO),
COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHsI 00pa30BaTe/IbHOM MPOrpaMmMbl
2.1. Heab AucuuniaiuHbl

[enpr0 TMCIUTUTMHBL « JIEMEHTBI HArJISITHON T€OMETPUI» SBIIsIeTCsS (GOpPMUpPOBAHHE
po(hecCHOHATTFHOW KOMITIETEHTHOCTH OyIYyIINX YYUTEIeH MaTeMaTHKU

B 00J1aCTH coiepKaHMsl 00pa30BaTENIbHBIX IPOrPaMM U METOJOB HMX peaau3aluu MNpu
00y4eHHH TEOMETPHUH Ha OCHOBE MIMPOKOTO HCIOJIh30BAHUS HATJSIHOCTH U
a0CTPaKTHOCTH TE€OMETPHUYECKHX TIOHATHI U JIEAYKTUBHOW CTPOTOCTH BBIBOJIOB T€OMETPHUH.
2.2. 3a1a4u QM CHUTIIMHBI

- 000TaTUTh MPEJICTABIICHUST ¥ COBEPIICHCTBOBAThH 3HAHMS, YMCHUS U HABBIKU CTYJCHTOB

B 00J1aCTH TEOPUH IBUKCHUH IIIOCKOCTH, TEOPUH T'PYIII, TEOPUH HECBKIIUIOBBIX T€OMETPHUI:
- pacCMOTpETh AIIEMEHTHI TEOPHH KPUCTALIOTPadUIECKUX TPYIIIL;

- U3yYUTh HEKOTOPBIC (PaKThl CPepUIECKON T€OMETPHUH;

-MIO3HAKOMUTD C MPUIOKEHUSIMH U depeHInaIbHOi TeOMETPUH K PEIICHNI0 3aa4
BBIYHCIUTEIIBHOI Fr€OMETPUH,

- paccMOTPETh HEKOTOPBIE BOMIPOCHI 001N TOMOJIOTHH U TEOPUH MHOTO0Opa3Uii.
2.3. 3nanus u ymeHus1 o0y4yarouierocsi, Gopmupyembie B pe3yJbTaTe 0CBOCHMS
AUCHUILIUHBI «JIeMeHTbI HATJISITHOW reoMeTpPUuID)

[Ipouecc wW3y4yeHHs AUCUMIUIMHBI HalpaBieH Ha (GOPMUPOBAHUE CIEIYIOIIUX
KOMIIETEHIINN

. Koxapl
B pesyiabTare uzyyeHust TUCIMILIMHBI «JJIEMEHTHI HATJISITHOW IeOMeTpHIDy @
OPMHUPYEMbIX
CTY/IEHT JI0J:KeH 00J1a/IaTh CJIeMYHOIIMMH KOMIIETeHIIUSIMU: pMHpy =
KOMIIeTeH LUl
InK-1

IIpodeccuonanbubie komnerenunu (1K)

Crniocoben OCBaMBaThb M HCIOJb30BAaTh TEOPETUUYECKUE 3HAHUS u
MPAKTUYECKUE YMEHUS | HABBIKK B MPEIMETHON OONacTH TMpHU pElIeHUU
npodeccroHaAbHBIX 3a/a4.




NHaukaTopsl 10CTHKEHUST KOMIIETeHIU

Kon u | Kog v HauMeHOBaHWE WHIUKATOpPAa AOCTHXKECHUS TPodeccCHOHATBHOM
HaNMEHOBAHUE KOMIICTCHIMH

npodeccnoHaIbHO N

KOMIIETEHIINU

IIK-1.Cnocoben IIK-1.1. 3HaeT CTPYKTYpYy, COCTaB M JUJAKTUYECKUE  EIUHUIIBI
OCBaMBATH 1 | IpeaMeTHOM obmacTu (IIPermoaBacMoro peaMeTa).

WCIIOJIb30BATh

TEOPETUUYECKUE

3HAHUS u

MPaKTUYECKUE

ymenus ¥ HaBbikd | [IK-1.2. YMeer ocymecTBasITh 0TOOp Y4eOHOTO COIEp)KaHUS [UIS €T
B HpeaMETHOH | PeaM3allii B Pa3InYHBIX dbopmax oOydeHHS B COOTBETCTBHH U C
obnacTi npu tpeboBanusimu GI'OC OO

perieHuun

pohecCHOHATBHBIX

3a/1a4

3. MecTo AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI NporpaMMsl

JuctuninuHa «2JEMEHThl HarJISJIHOW TeOMETPHH» OTHOCHUTCS K YacTH, (hOpMHpyeMoit
yYacCTHHKaMK 00pa30BaTEIbHBIX OTHOIIEHUH 0Opa3zoBaTeabHoii mporpammsl (b1.B.J1B.03.02).
[Iporpamma Kypca nmpejnosiaraeT HaTM4ue y CTyI€HTOB 3HAHUH 10 AUCHUTIITMHAM:
«Anrebpay, «['eomeTpusy, «MateMaTHIECKUN aHATTU3Y.
JIMCUMIITUHBL, AJ1 U3y4EHUsI KOTOPBIX HEOOXOAMMBI 3HAHUS TaHHOTO Kypca:

HCKOTOPBIC JUCHUIIJIMHBI 110 BbI60py CTYyJACHTA B obnactu HpHKHaHHOﬁ MaTeéMaTHKHU, METOJHUKHU
npenoagaBaHusg MaTEMAaTUKHN B IIKOJIC U JP.

4. CTpyKTYypa M coJep:kaHue JUCHUILIHHBI

Bupl yueOHbIX 3aHATHI
Ne Paznen/tema Bceero | KonraktHas paboTa (ayn.) =
n/m yac. =
Jlexuu JI3 113 CPC S =
- x
5 o g
o =
: g 2
@) E =
Pazoen 1.
Cummempusn opnamenmos 8 38 12 - 14 12
1. Tema 1. JIBr>keHUS IIIOCKOCTH 8 11 3 - 6 2
2. Tema 2. ToueuHbI€ CUCTEMBI. 8 10 4 - 2 4




JInHelHbIe OpPHAMEHTHI

Tema 3. [Tnockue 8
KpucrauiorpaduiaecKue

TPYILIBI

17 |5 - 6 6

Pazoen 2.9nemenmut 8 18 6 - 4 8
cghepuueckou ceomempuu

Tema 4.T'eomerpus Ha chepe | 8 4 12 - - 2

Tema 5. Metpuueckue 8 14 |4 - 4 6
COOTHOILICHUS B
chepuyecKuX TPeyroJbHUKaX

Pazoen3. Dnemenmur 8 24 8 - 8 8
GLIUUCTIUMETbHOUL
zeomempuu

Tema 6. I'magkue KpuBbIE C 8 8 4 - 2 2
BBEIYMCIIATEIILHON TOYKH
3peHUs

Tema 7. HekoTopsie moaxoap! 8 16 4 - 6 6
K MPOCKTUPOBAHUIO KPUBBIX

Pazoend. Dnemenmot 8 28 10 - 10 8
mononozuu

Tema 8. Tononorunueckue 8 14 6 - 6 4
IIPOCTPAHCTBA U OTOOPAKECHUS

Tema 9. MHoroo6paszus 8 12 4 - 4 4

IIpome:kyTounas
arrecranusi—3avyer

Hroro 108 36 - 36 36

4.2. ConepxaHue TMCUMILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aeiam)

Jleknuu

Paszoen 1. Cummempus oprnamenmog
Tema 1. J{BUKeHUS MJIOCKOCTH

prnna JBI)KEHUH INIOCKOCTH U €€ MOoATrpyHIIbL. KﬂaCCI/I(I)I/IKaI_II/IH JBIDKCHHH IJIOCKOCTH.
Paznoxxenue ABMKEHUS INIOCKOCTH B IMPOU3BCACHUEC OCCBBIX CHMMeTpHﬁ.

I'pynna noacraHoBok. OmnpeneneHue U NpUMephl IPYIIbl CHMMETPUM  TIIOCKOM (pUTYpBI.
I'pynna BparieHuil npaBUIIbHBIX MHOTOYTOJIbHUKOB.

Tema 2.Toueuynble cucremsbl. JInHeliHbIe OPHAMEHTHI




IInockue TOueuyHsle pemeTkd. Kpucramibl Kak IIpaBUIBHBIE TOYEUYHBIE CHCTEMBI.
[IpaBuiibHBIE TOYEYHBIE CUCTEMBI M JUCKPETHBIE I'PYINIBI IBWKECHHMH. ['pynmna IBHKEHUI
npsiMOM M €€ JIUCKPETHBIE MOATPYNIbL: KIACCH(PHUKAIMA IUCKPETHBIX TPYNI JBUKCHHUN
npsiMoii. OnMcanue OBWKEHUH, coaepxamuxcs B rpymnmne ooparopa. Kiaccudukanus rpymnmn
CUMMETpUN OOPIIOPOB: CEMb BUJOB JMHEUHBIX OPHAMEHTOB. CXEMbI MOCTPOEHUS JIMHEHHBIX
opHaMeHTOB. [Ipumepbl OOpAIOPOB U3 APXUTEKTYpPbI, IKUBOIMCH, HalMOHAJIBbHBIX
OPHAaMEHTOB.

Tema 3.Ils10ckne KpuctaLiorpadpuyeckne rpynmbl

3aMOUIeHUs] TUIOCKOCTH. 3aMOIIEHMsI IUIOCKOCTH IPaBWIBHBIMH  MHOTOYTOJIbHUKAMHU.

Omnpenenenne IUIOCKOM KpucTauiorpaduyeckoil rpynnsl. [lapanienbHble mepeHOCHl B
Kpuctaymorpaguieckoir rpynmne. [IoBopoTel U 0ceBble CUMMETPUM KpUCTaIorpapuueckoi
rpynnsl. Knaccudukanus miockux Kpucramuiorpapudeckux rpynm. Ilpumepsl pasnnyHbIX
BHJIOB INTIOCKUX OPHAMEHTOB U3 APXUTEKTYPHI, )KUBOIIHCH.

Pazoen 2. dnemenmul cghepuueckoii zeomempuu

Tema 4. I'eomeTpus Ha cepe
Bonemme okpyxHoctn n ux cBoiictBa. Chepudeckas nomanas. [lomycdepa. JIByyroabHuK 1
ero yroi. BeptukanbHble aByyrosibHUKH. Ileprnenaukynspusie okpyxHocTH. Chepuueckoe
paccrositnue. JIpmwkenus cdepol. Chepudeckue TpeyroabHuku. [lmomans chepudeckoro
nByyrojpHuka. [lnomans u cymma yriioB cheprueckoro TpeyroibHHKa.

Tema 5.MeTpuuyecKue COOTHOILIEHUSA B cpepruecKUX TPEyroabHUKAX
[Tonspubie TpeyroapHuKUA. Teopema O B3aUMHO TMOJSPHBIX TPEYroJibHUKax. Teopema
CHUHYCOB IJ1s1 c(hepHUecKOTo TpeyroibHHUKa. Teopema KOCHHYCOB. POpMYIIbl MPSIMOYTOJIBLHOTO
cdepuueckoro TpeyroyibHuka. Bropas TeopeMa KOCHHYCOB.

Pazoen 3. Inemenmul eplyucIUmMENLHOU 260MEMPUU

Tema 6. '1ankue KpuBbIe ¢ BBIYUCIUTEIbHOH TOYKH 3pPEeHUS

I'mankue u perynsipHbie KpUBbIE B €BKIMIOBOM IpOoCcTpaHCcTBe. Perep dpeHe U ero MHBapHUAaHTHI.
BoluncnutenbHble  OpMyNbl KpUBHU3HBI U KpydeHUs. CTpoeHHE KpPUBOM B OKPECTHOCTHU
OOBIKHOBEHHOM TOYKHM. BoccTaHOBIEHHE MPOCTPAHCTBEHHOW KPUBOW MO €€ MPOEKIUsAM Ha
KOOpJIMHATHBIE TIOCKOCTH.  IIpuBeneHue  mapaMeTpUuyecKOro ypaBHEHHUsSI KPHUBOH K
HESIBHOMY BH]Y.

Tema 7. HekoTopble MOAX0ABI K POEKTHUPOBAHNIO KPHUBbIX

ITocTanoBKa Mpo6IEMbl POEKTUPOBAHUS KPUBBIX B €BKIINI0BOM IpocTpaHcTBe. KyOnueckue
napameTpuieckue kpusbie B popme Depriocona. Kybuueckue napameTpuieckue KpUBbIC B
¢dopme besne . KpuBusna napamerpuueckux kpuBbix. CocraBHble KpuBble. KOHCTpyHpoBaHue
COCTaBHBIX KyOmueckux KpuBbIX. CocTaBHble KpuBble dDepriocona. CocTtaBHble KpuBble besbe.

Paszoen 4. Dnemenmor mononozuu

Tema 8. Tonosiornyeckue NPoCTPAHCTBA H 0TOOPAKEHHUS



OrnpezeneHre U MpUMEPHI TOTOJOTUYECKUX MPOCTPaHCTB. OTKPHITHIE U 3aMKHYThIE MHOXECTBA
U uxX cBoMcTBa. TomoJorMueckue OKPECTHOCTH M MX CBOWMCTBA. PasnuuHbie omnpeneneHusd
TOIOJIOTHYECKOTO MpOoCTpaHcTBa. basza Tomosiorun. BHYTpPEHHOCTh, 3aMbIKaHWE, TpaHULA
MHOXECTBA U UX cBoWcTBa. Metpuka. Tononorus, HAyHUpOBaHHAs METPUKOM.

OmnpeneneHue HEMPEpPBIBHOTO 0TOOpaskeHWs. Kpurepuid HEMpepbIBHOCTH  OTOOpaKEeHUs
TOTIOJIOTMYECKUX IPOCTPAHCTB. ['OMEOMOpPHU3M TOMOJIOTHYECKUX NpocTpaHcTB.  [Ipeamer
TOTIOJIOTHU. AKCHOMBI OTIAETUMOCTH. CBS3HOCTh M JIMHEHWHAs CBS3HOCTh TOIOJOTHYECKUX
npocTpaHcTB. KommakTtHOCTh. ['OoMOTONHMST M TOMOTONHMYECKas SKBHBAJEHTHOCTh. DakTop-
TOMOJOTHUS U (PaKTOP-TIPOCTPAHCTRO.

Tema 9. Tonmosornyeckue MHOrooopazus

OmnpenenieHre ¥ MPAMEPHI  TOTIOJIOTHYECKHX MHOT000pa3uid. [ToHSATHE TOIOJIOTHYECKOTO
MHOTO00pa3usi ¢ KpaeM. Tormosiorndecknue MHOT00Opasusi MajblX pasmepHocTeid. [loHsTHE O
KJIIETOYHOM pa30MeHuH. ODWIepoBa XapakTepuCTUka MHorooOpasus. CKIEHKH W3 KBajpara.
OpueHTHpYeMbIe U HEOPUSHTHPYEMbIe MHOT000pa3us. [loHsATHE 0 KTaccu(UKaMKU JTBYMEPHBIX
KOMIIaKTHBIX MHOTOOOpa3ui.

IIpakTnyeckune 3aHATHSA

IIpakxmuueckue 3anamus npogoosIMcs 8 popme npaKmuKyma: npeonoaazaemcs
peutenue 3a0a4 pazHo2o YPosHs CIONCHOCIU NPU ONope Ha OnpeoeieHus U
c80lCMB8A OCHOBHBIX NOHAMULL NO meMe.
Pazoenl. Cummempusn opnamenmos

IIpakTnyeckoe 3ansTue 1
Tema: /IBU:KeHHS MJIOCKOCTH

Yuebnvie yenu:.

1. IloBTOpUTH OMpEAeIeHUE U CBOMCTBA JIBUKEHHUH MJIOCKOCTH.

2. TloBTOpUTH OIpeCIICHHE YaCTHBIX BUJIOB JBMKEHUS IJIOCKOCTH.

3. PemnTh 3a7a4n Ha aHAIMTHYECKOE 3aJaHHE KOMITO3UILIMH JBM)KEHHH IIJIOCKOCTH.

4, PemwuTh 3a1a4u:
Ha IPEJCTABJICHNUE 3aJaHHBIX JIBH)KCHUH IMIOCKOCTH B BU/IC KOMITO3HUIIMH OCEBBIX CHMMETPHIA.

OcHogHble mepMuHbl U NOHAMUSL:
-IBI>KEHUE TIOCKOCTH,
-napajiebHbIA IEPEHOC,
-TIOBOPOT TJIOCKOCTH,
-IIEHTpabHasi CHMMETPHS,
-0ceBasi CHMMETpHSI,
-CKOJIb3SI111asi CHMMETPHSL.

IIpakTuyeckoe 3ausTue 2,3
Tema: /IBUKeHHS TUIOCKOCTH
Yuebnvie yenu:
1. [ToBTOPUTH OMpeneneHne u oOIIKe cBoicTBa rpynmbl DF cuMMeTpuii minockoi
reomeTpuueckoit purypsi F.
2. PaccMoTpeTh COOTBETCTBHE MEXIY Tpymmoi DFu cuMMeTpudeckoi rpynmoit Sy .



3.ITlocTpouTh HEKOTOPBIE IUIOCKHE OTPAaHUYCHHBIE (HUTypHI, 00IaJar0IINe CUMMETPUSIMHU
3aJIJaHHOTO MOPsAKA.

4. BBINOJHUTE KOHTPOJIbHYIO paboTty Nel

OchogHble mepMuHbl U NOHAMUSL
- IBM)KEHUE TIOCKOCTH,
- TpyIIIa CHMMETPHIA,
-CUMMETpPUH (QHUTYPHI,
- IPaBHJIbHBIE MHOTOYT OJIbHUKH,
-IIUKJIMYeCcKas TPyIIa,
-3B€3/[9aThle TPAaBIIIbHBIC MHOTOYTOJIbHUKH.
IIpakTuueckoe 3ansiTue 4

Tema: Toyeunblie cucTeMbl. JIMHelHbIe OPHAMEHTHI
Yuebnvie yenu:

1. TToBTOpUTH KIacCU(UKAINIO TPYIIT CHMMETPHUI OOpIropa.

2. Pemuts 3a1aun Ha onpeneneHue GyHIaMEHTAIbHONW 00JIaCTH M BUJIa CHMMETPUHN 3aJJaHHBIX
JIMHEWHBIX OPHAMEHTOB.

3. PemuTh 3a71a4M Ha MOCTPOEHUE JTMHEUHBIX OPHAMEHTOB PA3JIMYHOTO THIIA.
4. BBIIOJIHUTH CaMOCTOSITENIbHYIO padboTy Nel.

OcHogHble mepMunbl U NOHAMUA'

- IBWKEHUE TIPSMOM,

- IUCKpETHAs TPYIIa IBUKEHUN IPsIMOA,
- MOTHB,

-3JIEMEHTapHas sSTYekKa,

-IMHEHHBIH opHaAMeHT( GOptop).

IIpakTuyeckoe 3aHsATHE 5
Tema: Iliiockue kpucrauiorpaguyecKkue rpynmbl

Yuebnvie yenu:

1. O6cyauTh MOCTAaHOBKY 3aJ[aud 3aMOIIEHHUS MJIOCKOCTH.

2. PaccMoTpeTh mpuMephl UCIIONB30BAaHUST 3aMOILIEHHUI B apXUTEKTYpe, UCKYCCTBE.

3. PaccMoTpeTs TEOpEMY O 3aMOIICHHUH IIJIOCKOCTH MPaBUIBHBIMU MHOTOYTOJIbHUKAMHU.

4. TTocTpouTs ( C MOMOIIBIO PEANbHBIX WJIM BUPTYAIbHBIX HHCTPYMEHTOB) 11 THUMOB 3aMorieHuit
IUIOCKOCTU TMPABUIBLHBIMU MHOTOYTOJIbHUKAMHU.

5.PaccMoTpeTh prMephl 3aMOLIEHUH TNIOCKOCTH HEBBIMYKIBIMA  (DUTYypaMHU.

OcHnosnule mMepmMuHbl U NOHAMUA.
-3aMOILIEHUE TUIOCKOCTH,
-TIIapKETHI,

-TIIPaBUJIbHBIE TAPKETHI,

- 3TI0/IBI O1Iepa.

IIpakTnuyeckoe 3ausitue 6,7
Tema: ILliiockue kpucrauiorpaguyeckue rpynisl

Vuebuvie yenu:



1. Onucatp pa3inyHble TPYNIbl CHMMETPUM CETYaThIX OPHAMEHTOB.

2. Pemntsb 3a1aun Ha UCCIIEI0OBAHUE 3a/1aHHBIX CETUYATBIX OPHAMEHTOB.
3. Pemnth 3a1aun Ha TIOCTPOEHUE CETUATHIX (IJIOCKMX) OPHAMEHTOB Ha 3aJaHHOM CETKeE.
4. IlpoBecTtn aHanu3 opHaMeHToB JIpeBHero BocToka mo pucyHkam, cxemaM WX MOIpoOHOMY
ONMCAHUIO U NU300pa3UTh HEKOTOPHIE U3 HUX.
5. Ilo MmoTuBaM  apXUTEKTYpHBIX OopHaMeHTOB [lpeBHero BocTtoka pa3zpaboTarh U MOCTPOUTH
HOBBIE OPUTMHAJIbHBIE OPHAMEHTHI.
6. [Ipuaymath ¥ MOCTPOUTH COOCTBEHHBIE OPHAMEHTHI [0 MOTUBAM Pa3JIMYHbIX HAllMOHAJIBHBIX
OpHaMEHTOB.
7.BBINOJIHUTE 3aJaHUs] KOHTPOJILHOU paboThl Ne 2.

OcHogHble mepMunbl U NOHAMUSAL
- IUCKPETHBIE IPYIIIILI,

- CE€TYATbIC OPHAMCHTEI,

- OJICMCHTBI CUMMCTPHHU,

-MOTHUB,

- DIIEMEHTapHas sSTYelKa,

- TpyIIa CAMMETPHUH.

Pazoen 2. Inemenmul cghepuueckoii zeomempuu

IIpakTuyeckoe 3ansaTue 1
Tema: MeTpuueckue COOTHOLIEHUSI B chepuYeCKUX TPEYroJbHUKAX.

Yuebnvie yenu:

1. PaccmoTpeTh 3a1a4u Ha UccieI0BaHue CBOMCTB c(heprUueCcKUX MHOTOYTOJIbHUKOB.
2. PaccMoTpeTh 3aaun Ha penieHne chepuuecKux TpeyroJbHUKOB.
OcHogHble mepMunbl U NOHAMUA'

- cdepa,
- cheprueckoe paccTosHuUE,
- IJIOMIA b TPEYT OJIbHUKA,
- chepryeckuii TPEYroJIbHUK,
- TeopeMa CUHYCOB,
- TeopeMa KOCHHYCOB.
IIpakTHyeckoe 3ansATHE 2

Tema: Merpuuyeckue COOTHOIICHUS B chepruuecKHX TPEYyroabHUKAX
Yuebnvie yenu:

1. PaCCMOTpeTL 3alauv Ha PCHICHUC C(I)epnqecxnx TPEYIrOJIbHUKOB.
Ocnosnule MepMUHbL U NOHAMUA.

- cepa,

- cheprueckoe paccTosHue,

- IUTOIIA/Th TPEYTOJIbHHUKA,

- c(epUUeCcKHii TPEYTOJIBHIK,
- TeOpeMa CHHYCOB,

- TeOpeMa KOCHHYCOB.



Pazoen 3.9nemenmut gpluucIumenbHoll ceomempuu

IIpakTnueckoe 3ansTne 1

Tema: I'l1agKkue KpUBbI€ C BHIYMCIUTENbHON TOYKH 3pPEHUA
Yuebnvie yenu:
1. Pemnth 33124 Ha MCClIeOBaHNE KPUBOW B OKPECTHOCTH OOBIKHOBEHHOM TOYKH.

OchogHble mepMuHbl U NOHAMUSL:
-IJaJIKUE U peryJsipHble KPUBBIE ,
-JIepUBALlMOHHBIE (POPMYIIBI,
-penep Opene,
-KpUBHU3HA U KpyYEHHUE,
-HaTypajbHbI€ YPaBHEHUSI.

IIpakTuyeckoe 3ansitue 2

Tema: HexoTopble moaX0/1bl K NPOEKTHPOBAHUIO KPUBBIX

YVuebnvie yenu:
1. PemuTh 3a1aun Ha cOCTaBlIieHUE ypaBHEHUN M M300pa’keHHEe KyOUUYECKUX MapaMeTpUUYECKuX
KPHBBIX .
OchogHble mepMuHbl U NOHAMUSL
-KpuBble DepriocoHa,
- KpuBbIe besbe.

IIpakTuyeckoe 3ansTue 3

Tema: HexkoTopble moaxobl K MPOEKTUPOBAHNIO KPUBBIX

Yuebnvie yenu:
1. Pemnth 3a1au  HA TPOCKTUPOBAHHUE COCTABHBIX KyOUUECKHUX MapaMETPUICCKUX KPUBBIX .
OcHosHble mepMUHbL U NOHAMUS -
-COCTaBHBIE KPUBEHIE,
-cocTaBHBIC KpHBbie Deprriocona,
-cocTaBHBIC KpHBbIe besbe.
IIpakTuyeckoe 3ansaTue 4
Tema: HekoTopble moaX0/bl K MPOEKTUPOBAHNUIO KPUBbBIX
Yuebnvie yenu:
1. BBINOJHHTH 3a7aHUSI CAMOCTOSATEIBLHON pabOThl Ne2.

Pazoen 3.9nemenmuot mononozuu
IIpakTnuyeckoe 3ansitue 1
Tema: Tonosornyeckne NpoCTPAHCTBA M 0TOOPaKEHUA
2. Yuebnwvie yenu:
1. PeminTh 3a/1a4n Ha MUCHOJIB30BaHUE AKCHOMATHKH TOTIOJIOTHYECKOTO MPOCTPAHCTBA VIS
3aJJaHUs WIKM UCCIIEI0OBAaHMs TOMOJOTHYECKOW CTPYKTYphl Ha MHOKECTBAX.
2. Pemnth 3a1a4un Ha ornpeesieHe BHYTPEHHOCTH, TPAHUIIb], 3aMbIKaHUS MHOXECTB B
TOTIOJIOTMYECKUX IIPOCTPAHCTBAX.

Ocnosnvle MEePMUHBL U NOHAMUS.
- OTKPBITBIC MHOKECTBA,
- 3aMKHYTBIC MHOKECTBA,



- TOIMOJIOrM4CCKass OKPECTHOCTD,

- TOYKHU ITPUKOCHOBCHUA MHOXKCCTBA,

- 'PAaHUYHBIC TOYKU MHOXKCCTBA,

-BHYTPCHHHEC TOYKHW MHOKCCTBA,

- 3aMbIKaHUC, BHYTPCHHOCTD, I'PaHUIla MHOXKCCTBA.

IIpakTuyeckoe 3ansitue 2
Tema: Tonosornyeckne NpoCTPaAaHCTBA U 0TOOPAKEHHSA
Yuebnvie yenu:
1. PemuTs 3a1aun Ha vccae10BaHUE OTOOPAKEHUI TOMOJIOTHYECKUX ITPOCTPAHCTB.
2.Pemnth 3ajaun Ha KCCIIEA0BAHNE CBOWCTB TOIOJIOTMYECKUX ITPOCTPAHCTB.

OchogHble mepMuHbl U NOHAMUSL:
- HEeTIpEPhIBHBIE OTOOpaXKEHMUS,
-TOMEOMOP(PHU3MBIL,
-aKCUOMBI OTJICJIUMOCTH,
-Xayc1op(}hoBbI MPOCTPAHCTBA,
-KOMIIaKTHbIE TPOCTPAHCTBA,
- CBSI3HBIE MTPOCTPAHCTBA.
IMpakTnyeckoe 3ansiTue 3
Tema: Tonosioruyeckne MPOCTPAHCTBA U 0TOOPAKEHUSA
Yuebnvie yenu:
1.BoInoTHUTE BCe 3a/IaHUs KOHTPOJIBHOM paboThl No3

IIpakTuyeckoe 3ansaTue 4
Tema: MHorooopasus
Yuebnvie yenu:

1. PaccmoTpeTs mpuMeEpBl TOMOJOTHYECKUX MHOTOOOpA3Hii U TOTIOJOTUYECKUX
MHOT000pa3uil ¢ Kpaem.

2.Pemuth 3aja4i Ha OCTPOEHHUE KIETOYHOTO pa30neHusi HEKOTOPBIX MHOT000pa3uii .
3.HaiiTu 3#51epoBBI XapaKTEPUCTHKHA HEKOTOPBIX MHOTOOOpa3nii .

OcHogHble mepMunbl U NOHAMUSA'

- TOIOJIOTUYECKOE MHOT000pasue,

- TOTOJIOTMYECKOE MHOT000pa3ue ¢ Kpaem,
-KJIeTOYHOE pa3OueHue,

- JliJIepoBa XapaKTepUCTHUKA.

IIpakTuyeckoe 3ansATHE 5
Tema: MHorooopasus
Yuebnvie yenu:
1.06¢cynuTh npoGiemy roMmeomopusmMa MHOTOOOpasuit . PaccMoTpeTs npumepsl

OPHEHTHPYEMBIX H HEOPUEHTHPYEMBIX MHOTO0Opa3Hid.

2.00cyauTh OCHOBHBIE WACU M NPUHINIBI KIACCH(PHUKAIMH JABYMEPHBIX KOMIAKTHBIX
MHOT000pa3uil.

3. PaccmoTpeTh 3a1a4un Ha onpeesieHne OPUEHTUPYEMOCTH HEKOTOPBIX 3aaHHBIX
MHOT000pa3uii.

OcHogHble mepMuHbl U NOHAMUSL:

- ctepa, muct Mebuyca, OyThiika KieitHa, mpoeKkTHBHAs IIIOCKOCTb,
-rOMeoOMOpGH3M,

-3iJIepoBa XapaKTepHCTHKA,



- cthepa ¢ mpIpamMu, pydKH, TPYOKH, IJICHKH,
-OpUEHTHPYEMOE MHOT000pasue,
- HEOPUEHTHUPYEMOE MHOT0OOpasue.

5. IlepedyeHb Y4eOHO-METOAMYECKOr0 OOecTeYeHUsI [JIsi CAMOCTOATEJBLHONH PadoThI
00yYaIOUIMXCS 10 TUCHUHILTHHE (MOLYJII0)

Ilepeuens 1umepamypHuix UCOYHUKOS OJi CAMOCMOSMENbHOU pabombl 00y4aoUUXCsL:
1. Teomerpuueckue mpeoOpa3zoBaHus INIOCKOCTH: JBUXKEHUS : yueOHoe ocobue / U. 1O.
Pebpoga, 1. H. banaba, A. B. Poguonos, E. M. Paposa. — Tymna : TTTIY, 2021. — 38 c.
— ISBN 978-5-6047369-7-5. — TexcT : anexTpoHHsbI // JlaHb : 2IeKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/213482
2. Tlomos, B. JI. Ananutnueckas reOMETpHs : YICOHHUK M MPAKTHKYM JUIsS BY30B /
B. JI. TTonos, I'. B. Cyxorkuii. — 2-e u3f., nepepad. u gon. — Mocksa : 3naTenbcTBo
IOpaiir, 2022. — 232 c. — (Bricmee o6pazoBanne). — ISBN 978-5-534-03003-7. —
Tekcr : anextponHslii / OOpa3zoBarensHas miaTdopma FOpailt [caitt]. —
URL: https://urait.ru/bcode/490156
3. VYtkun, A. A. I'eomerpust: Tononorust. ['magkue nuaun u moBepxHoctu. OCHOBAHUS
reoMeTpud : yuebHoe nocodue / A. A. Ytkun, T. U. YTkuna. — 2-e u3g. — Mocksa :
®JIMHTA, 2017. — 127 ¢. — ISBN 978-5-9765-3436-0. — TekcT : 27eKTpOoHHbIH //
Jlaus : anexTpoHHO-OubmMoTeunas cucrema. — URL: https://e.lanbook.com/book/97113
CamocrosrenbHas yueOHas paboTa CTy/AEHTa OINpeNesieTcs MpOorpaMMON JUCIUILIUHBL,
MEpeYHEM TEOPETHUECKUX BOIMPOCOB I TEKYLIEro MPOMEXYTOUYHOTO M MTOTOBOTO KOHTPOJIS
3HaHUHN. DTOT BUJ YUeOHOH JEATEIHHOCTH CTYICHTA MPEyCMaTPHUBACT:
— mpopabOTKy TEOPETHUECKOTO MaTepuaia (U3ydeHne TEOPHH );
— pelueHue 3a7ay U BHIIOJIHEHUE 33/JlaHUi TI0 OTpe/IeJICHHBIM TEMaM;
— TEepUOJUYECKUN YCTHBIA MM MUCHMEHHBIM OTUET O BBIMOJIHEHHBIX 33JJaHUSX;
— TOJArOTOBKY K KOHTPOJIBHBIM U CAMOCTOSITEIIbHBIM paboTaM;
— CaMOKOHTPOJIb ¥ POMEKYTOUYHBIN KOHTPOJIb MOJy4YEHHBIX 3HAHUH .
CucrteMaTHYHOCTh U JOOPOCOBECTHOCTh CTYACHTAa MPU BBINOJHEHUW 3aJaHUi IS

CaMOCTOSITENIBHOM pabOThl MOTYT CYIIECTBEHHO TMOBJIMATH Ha YPOBEHb 3HAHWN, YMEHUN U
HABBIKOB, (OPMUPYEMBIX B paMKax JaHHOW y4yeOHOM aucuuriusbl. llpeamonaraercsi, 4rto
aKTUBHAs CaMOCTOsITeNIbHas paboTa CTyleHTa M0 JaHHOW JUCIUIUIMHE OyleT criocoOCTBOBATh
Pa3BUTHUIO TIO3HABATEIBHOW CAMOCTOSITEIbBHOCTHM U TBOPYECKOW aKTHMBHOCTH CTY/CHTA,
(hOpMHUPOBAHUIO TOCTATOYHO BHICOKOTO YPOBHS €0 MaTEMaTHYECKON KYIbTYpPHI.

Kpome Toro, »p¢peKTUBHOCT, ¥ YCHEHNIHOCTh  CAMOCTOSITENIbHON pabOThl CTyAEHTa Mpu
W3YYEeHUU TAHHOW TUCIUIUIMHBI HETIOCPEICTBEHHO CBSI3aHBl C MOCTENEHHBIM (POPMHPOBAHUEM
npodeccoHAbHBIX 3HAHUW U YMEHHUH CTYyJEHTa - OyayIIEro yYuTels MaTeMaTHKY.

3a0anus ona opeanuzayuu camocmoamenbHol pabomul 00Y4AIOUWUXCA

3aueTHoe 3a1anue Nel
Tema: /{BUAKEeHUS IJIOCKOCTH

1. Jlansl npsiMas M JB€ TOYKH A U B, nexarye 1o pasHble CTOPOHBI OT 3TOM TIPSAMOIA.
BbISICHHTB, CYIIECTBYET JIH Ha IMpsIMOil M Takast Touka Mo,  uro |[AMo —BMo|>[AM -

BM | , e M- mpou3BobHas TOYKA MPSAMOI M, OTIUYHAS OT TOYKH M.


https://urait.ru/bcode/490156
https://e.lanbook.com/book/97113

2. Boxkpyr tpeyronbanka ABC ommcana oxpyxHocTs. [lokaszars, uto Touka D,
JMaMEeTpaIbHO MPOTUBOTIONOXKHAS Touke C, CHMMETpUYHA OPTOLIEHTPY TPEYroJbHUKA
OTHOCHUTEJILHO CepeANHbI CTOPOHBI AB.

3. Ha nByx cMeXHBIX CTOpOHAX HapajjieorpaMMa BHE €ro IOCTPOCHBI KBaJpPaThl.
Jlokakute, 4TO UX LIEHTPBI OJIMHAKOBO YAAJIEHBI OT LIEHTpa MapajljiesiorpaMmma.

4. JIBa mynkTta A u BpacroiiosxeHbl Ha pa3HbIX Oeperax peku ¢ napamuiebHbIMU Oeperamu.
[Toxa3aTh, YTO MO’KHO IMOCTPOUTH MOCT, TIEPIICHIUKYIISIPHBIA Oeperam, B TAKOM MECTE, YTO
nyts oT A o B Oyzer kpaTuaiiimm.

5. IlpencraButh B BU/I€ KOMIIO3UIIMHM OCEBBIX CUMMETPUI CIIEAYIOIINE IBUKEHUS TUIOCKOCTH:

a) IToopot muockoctu Bokpyr Toukn O Ha yrou &;

b) IMapannenbHbIi EPEHOC TIOCKOCTH Ha BEKTOD a.
6. BBISICHHTB, UTO TIPEICTABIIIET COOOI KOMITO3UIIUS TPEX OCEBBIX CUMMETPUI S, Sm,
ShIUTOCKOCTH, €CH N3BECTHO, UTO;
a) Illmln;

b) InNm Nn=4a.

3a4yerHoe 3axanue Ne2
Tema: Hexkoropble moaxoabl K NPOEKTHPOBAHUIO KPUBBIX

1. BBIMOJIHUTE BBIYKCIICHUS ¥ H300pa3uTe KPUBYIO, COCTABIICHHYIO MX JIBYX KPHUBBIX
depriocona, eciu IS 0JHOM U3 HUX BhimoaHs0Tes yeinosus :r( 0)= (0,0), r(1)=(3,1),
r’'0)=(3,0), r’(1)= (3,-1), a ana apyroii - yciaosus r( 0)= (3,1), r(1)=(6,0), r’(0)=(3,0),
r’cl)=(3,1).

2. BoimoaHATE BRIYMCICHUS U H300pasuTe KPUBYIO, COCTABICHHYIO UX JIBYX KPHBBIX
depriocona, eciu UIsS OJHOM U3 HUX BhIMoHsA0TCs yeiaosus :r( 0)= (1,0), r(1)=(4,-3),
r’'0)=(3,0), r’'(1)= (3,-12), a mnsa apyroii - ycnosus r( 0)= (4,-3), r(1)=(7,-4),
r’0)=(3,0), r’(1)= (3,1).

3auyerHoe 3aganune Ne3

Tema: DjeMeHTbI TONOJOTHH

3ananue. Pemuts cieqyromue 3aauu , UCTOIb3ys ONPEeNIEHUE U CBOWCTBA TOMOJIOTHYECKUX
MIPOCTPAHCTB

1. ABnsercs mu nmapa (X,dP) TOMOJIOrHIECKUM MTPOCTPAHCTBOM, €CITH:

a) X:{X,y}, CD: {Gl’ {K, F}’ {X} }1
b) X: {X,y,Z}, CD: {El’ {x’}r’ Z}, {y} }1
C) X: {X,y,Z}, q): {Gl’ {X, F’ Z},{X} ’ {y} }1

d) X: {X,y,Z}, q): {El’ {X, F’ z},{X,y} ’ {X} }7

2. TlocTpouTh pa3zHble TOMOJOTHH BO MHOKECTBE X={a, b, c}.

3. BepHo 1, 4T0 00BEJMHEHHE MPOU3BOJIBHOTO CEMEHCTBA 3aMKHYTBIX MHOXKECTB 00sI3aTEIbHO
€CTh MHOKECTBO 3aMKHYTOE?

4. BepHO 11, 4TO MepeceyeHre MPONU3BOIBHOTO CEMEHCTBA OTKPBITHIX MHOXKECTB 0053aTEeIIHHO
€CTh MHOKECTBO OTKPBITOE?



5.B npocTpaHCTBE C TPUBUAIBHOW TOMOJOTUEN HAUUTE BHYTPEHHOCTh, BHEIIHOCTD, 3aMbIKAHUE
, TpanuIy MHOxkecTBa H, rie H- muo)ectBo, oTimmunoe or @ u X.

6.Ha eBKJIMJIOBOI IJIOCKOCTH C TOIMOJIOTHEN KOHLIIEHTPUYECKUX KPYIrOB HAWTHU BHYTPEHHOCTb,
BHEITHOCTh, TpaHuIly MHoxkecTBa H, rme H —kpyr, 3anaHnblif HepaBeHCTBOM X2 +y2< 1.

7. Ha mnockoctu E2 qano muosxectBo H. Haiiinte MHOMKeCTBa ero BHYTpeHHHX Todek int H,
IPaHWYHBIX ToueK dH; BHEITHUX Touek ext H, eciu:

a) OTKPBITHIH Kpyr{A(X,y) / X* +y? < r?};

6) 3aMKHYTBIH KpyT {A(X,y) / X2 +y? = 1%},

B) OKPYXKHOCTB {A(X,y) / X2 +y? = %},

8. Ha eBxumoBoii tuiockoctu E2 3amana KoHIIEHTpUYecKas TOTIONIOTHsL. BrisicHUTE, SBIISETCS T
HENPEPBIBHBIM 0TOOPAKEHUEM:

a) MOBOPOT IJIOCKOCTU BOKPYT Hadaja KOOPAMHAT Ha Yo ¢;

0) rOMOTETHsI TUIOCKOCTH C IIEHTPOM B Hauaje KOOpAWHAT;

B) OCE€Basi CHMMETPUS TIOCKOCTH C OChIO, IIPOXOIAIIEH Yepe3 EeHTP;

T') MapajuIeIbHBIA IEPEHOC IMTIOCKOCTH Ha HEHYJIEBOW BEKTOP.

6. @oHI OIEHOYHBIX CPEACTB /Jsi NMPOBEAEHHS TEKYIIero KOHTPOJIsl, MPOMeKYTOYHOM
arrecTauuy o0y4arommxcs Mo JUCHUILIHHE (MOIYJII0)

@DOoH/I OLEHOYHBIX CPEACTB JUIsl TPOBEACHHS TEKYIIETO KOHTPOJISI, MPOMEXYTOUHOM
aTTECTAIlMHU TIPUBEJICH B IPHIIOKECHUH.

7. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOH Y4eOHOUM JHUTEPATYpPbl, HEOOXOAUMOM ISl
OCBOEHMSI TMCUUIJIMHBI (MOIYJIs1)

7.1. OcHoBHas1 JUTeparTypa:

1. AranacsH, C. JI. 'eomerpus 2 : yaeO6HOoe mocodue / C. JI. Atanacsu, B. I'. I[TokpoBckuid,
A. B. Ymaxkos ; non penakuueii C. JI. Atanacsina. — 2-e u3g. — Mocksa : JlabopaTtopust
3Hanui, 2020. — 547 ¢. — ISBN 978-5-00101-678-6. — TekcT : aneKkTpoHHbIH // JIaHb :
a5IeKTpoHHO-0nbmoreunas cucrema. — URL: https://e.lanbook.com/book/151542

2. bnatos, . A. 'eomeTpus u Tonosiorus : yueonoe mocooue / . A. bnaros, O. B.
CrapoxwunoBa. — Camapa : [II'VTHU, 2017. — 220 ¢. — TekcT : anekTpoHHbIH // JIaHb :
aIeKTpoHHO-0nbmoreunas cucrema. — URL: https://e.lanbook.com/book/182324

3. ITaBnos, E. A. JluddepennuanpHas reoMeTpus B yIIPaXKHEHUAX U 337a4aX : yueOHOe
nocooue s By30B / E. A. IlaBnos, O. U. Pynmuunkuii. — Cankr-IlerepOypr : Jlans, 2021.
— 76 c. — ISBN 978-5-8114-7566-7. — TekcT : aneKTpoHHbIH // JIlaHb : 3JIeKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/179029

7.2. lonoTHUTEIbLHAS JUTEpaTypa:

1. Anekcanapos, I1. C. BBeneHne B TEOpPHIO MHOXKECTB W OOIINYIO TOIOJIOTHIO : ydeOHOE
nocobue / I1. C. AnekcanapoB. — 2-¢ usn., crep. — Cankr-IlerepOypr : Jlanp, 2022. —
368 ¢. — ISBN 978-5-8114-0981-5. — TekcT : anekTpoHHbIN // JIaHb : 3JIE€KTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/210431

2. Karomos, O. P. [IpeoOpa3oBaHust INIOCKOCTH M UX IPUMEHEHUE K PELICHUIO 33a1a4
IUTaHUMETpuH : yuyeOHoe nocobue / O. P. Katomos. - 3-e u3a., crep. - Mockaa :



https://e.lanbook.com/book/151542
https://e.lanbook.com/book/182324
https://e.lanbook.com/book/179029
https://e.lanbook.com/book/210431

@®JIMHTA, 2020. - 133 c. - ISBN 978-5-9765-2193-3. - Tekcr : anexrpoHHsIil. - URL:
https://znanium.com/catalog/product/1142481
3. Tanwmxenckuii, B. V. Beenenue B quddepeHnnanbuyo reoMeTpuio : yueoHoe nocoodue /

B. . [laukxenckuit. — 2-e usa., uctp. — Canxr-IlerepOypr : Jlanp, 2022. — 240 c. —

ISBN 978-5-8114-1979-1. — TekcT : aeKTpoHHBIH // JIaHb : 3eKTpoHHO-OnOInoTeYHas
cucrema. — URL.: https://e.lanbook.com/book/212126

4. VYtkun, A. A. ['eomeTpruueckoe MOACIMPOBAHUE OKPYKAIOIIET0 MHUpa : yueOHOE TTocooue
/ A. A. Ytkun. — 3-e u3., crep. — Mocksa : DJIMHTA, 2019. — 219 ¢. — ISBN 978-
5-9765-1956-5. — Tekcr : anexTpoHHsIii // JIaHb : AIeKTPOHHO-OHOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/122700

8. IlepeyeHb cOBpeMEHHBIX TPO(PECCHOHANBHBIX 0a3 JaHHBIX, HH(POPMAIHOHHBIX
CIPABOYHBIX CHCTEM

Bce oOyuaromnuxcst yHuBepcurera o0ecreueHsl J0CTYIIOM K COBPEMEHHBIM PO (eCCHOHATbHBIM
0a3aM JTaHHBIX U UH()OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, KOTOpbIE MOAJIEKAT OOHOBICHHUIO
MIPU HEOOXOAMMOCTH, YTO OTPAXKAETCS B JIMCTAX aKTYyaIU3alMi pab0YnX MPOrpaMM.

CoBpemMeHHbIe npodeccHoOHATbHbIE 0a3bl JAHHBIX:

1. MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoii dexepanuu http://mon.gov.ru

2.OenepanbHbIi mopran «Poccuiickoe oopaszoanue» http://www.edu.ru

3. Enunoe okHO mocTyma K 00pa3oBaTenbHBIM pecypcam http://window.edu.ru

4. denepanbHbIi 1IEHTP HHOOPMAITHOHHO- 0Opa3oBaTeabHBIX pecypcoB http://fcior.edu.ru

5. MunuctepcTBo ob6paszoBanust MockoBckoit obmactu http://mo.mosreg.ru

6. MutepHer-ak3ameH B chepe npodeccuonaabHoro oopasosanus (OII10) http://www.fepo.ru

7. Karanor a1ekTpoHHBIX 00pa3oBaTelIbHBIX pecypcoB DenepalibHOTO IIEHTpa HHPOPMAIITOHHO -

obpaszoBarenbHbIX pecypcoB (PIIMOP)http://eor.edu.ru

8.ITopran deaepaabHOTO HHCTUTYTA MEAarornyeckux uamepennii http://www.fipi.ru

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

10. O6pazoBarenbHble pecypcesl MHTepHeTa "Beem, ko yuutes" http://www.alleng.ru

11. DnextpoHHast HHPOPMALIMOHHO-00pa3oBaTebHas cpefa Y HuBepcuTerahttp:/dis.ggtu.ru/

12. «YHuBepcuretckas oubaroreka online» http://biblioclub.ru/

13. DnexTpoHHO-OMOIMOTEUHAs cucTteMa «Jlaub» http://e.lanbook.com/

14. DnexrpoHHO-O0MbMMOTEYHAs cucTeMa «FHOpaiT» www.biblio-online.ru



https://znanium.com/catalog/product/1142481
https://e.lanbook.com/book/122700
http://mon.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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15. DnexTponnas 6ubnuoreka auccepranuii http:/diss.rsl.ru/

16.OnexTpoHHBIE 00pazoBaTenbHbIE pecypchl( MIaT(GOPMBI) , HCIOIb3yeMbIC IS peaTu3aluu
nporpaMmmbl ¢ IPUMCHCHUCM JIUCTAHIUOHHBIX OGp&SOB&TCHBHbIX TEXHOJIOTHH.

I/IH(l)OpMaIIHOHHI)Ie CIIpaBOYHbLIC CUCTEMbI:

1. nHpOPMALIMOHHO-TIONCKOBBIE CHUCTEMBI WWW.google.ru/, www.yandex.ru/

2. llpuknannas marematuka: CripaBoOYHHK MateMaTndeckux Gopmyi. [Ipumeps! u 3amaun ¢
pemenusamu:  http://www.pm298.ru

9. Onucanue MaTepuaJIbLHO-TeXHUYECKO# 0a3bl, HE0OXOAUMOI /ISl OCYLIeCTBJICHHUS
00pa30BaTeIbHOI0 NPoOLecca M0 AMCHUIIMHE

st ocymiecTBiieHHsT 00pa3oBaTENBHOTO Mpollecca IO TUCHUIUIMHE HMEETCS B HAIWYHA
CIIeIyIOIIasl MaTepHaIbHO-TEXHIUYEcKas 0aza:

AynuTopuu IIporpamMMHoe obecreueHue

- yueOHas ayAUTOPUS JUIsl POBEICHUS OrneparionHas cucrema
[TakeTr opHCHBIX TPUITOKEHUI

yqe6HBIX 3aHATHI 1O JHUCHHUITIINHEC, )
bpayzep Firefox, Sunekc

OCHAIIIEHHAs! KOMITBIOTEPOM C BBIXOJIOM B
WHTEPHET, MyJIbTUMEINA TPOEKTOPOM;

- TOMeUIeHHeE Il CaMOCTOSATEIbHON
paboThl 00YJAIOIIMXCS, OCHAIIIEHHOE
KOMITBIOTEPHON TEXHUKOM C
BO3MOYHOCTBIO MOJIKIIIOYEHUS K CETH
WuTepHer u obecrieueHneM A0CTyma B
ANIEKTPOHHYIO HH(DOPMALIMOHHO-
obOpazoBatenbHyto cpeny [TTY;

- CHENHWaTU3UPOBAHHAS AyJUTOPHUS IS
MIPOBEICHUS JIA0OPATOPHBIX PadoT MO
JMCLUTUIHHE,

OCHAIIICHHAsl HA0OPOM PEaKTHBOB U
nabopaTopHOTro 000PYIOBAHUS;



http://diss.rsl.ru/
http://www.google.ru/
http://www.yandex.ru/
http://www.pm298.ru/const.php

10. Oﬁyqeﬂne HHBAJIUAO0B U JJUII ¢ OTPAHUYCHHBIMHA BO3MOKHOCTHAMMU 3/10POBbA

[Ipn HeoOxomuMmocTH paboyasi MporpaMMa JUCHUIUIMHBI MOYET OBITh aJanTHpPOBaHA s
obecrieueHruss 00pa30BaATENBLHOTO MpOIECCa HMHBAIMIOB W JIMI] C  OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 370poBbs. i1 3TOro TpedyeTcsl 3asBiI€HHME CTYyAEHTa (ero 3aKOHHOIO
MPEACTABUTENS) U 3aKIIF0OUEHUE TICUX0JIOTO-MeInKo-Tieaarorundeckoi komuccuu (ITMIIK).

ABTOD (COCTAaBUTEND): _K.(.-M.H., goueHT [lanunmuna B.A .

[Iporpamma omoOpeHa Ha 3acemaHuu Kadelpbl MaTeMAaTUKH ¥ OKOHOMHKH 26.06.2023r.,
poToKoT Ne8

3aB. kadeapoit Kamenckux H.A.
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KBamnpukanus BoIyCKHUKA bakanasp
dopma o0yueHust Ounas

OpexoBo-3yeBo
2023r.



NHaukaTopsl 10CTHKEHUST KOMIIETeHIU

Kon u | Kog v HauMeHOBaHWE WHIUKATOpPAa AOCTHXKECHUS TPodeccCHOHATBHOM
HaNMEHOBAHUE KOMIICTCHIMH

npodeccnoHaIbHO N

KOMIIETEHIINU

IIK-1.Cnocoben IIK-1.1. 3HaeT CTPYKTYpYy, COCTaB M JUJAKTUYECKUE  EIUHUIIBI
OCBaMBATH ¥ | IpeaMeTHOM 00nacTH (MPeno aBacMoro npeImMera).

WCIIOJIb30BATh

TEOPETUUYECKUE

3HAHUS u

MPaKTUYECKUE

ymenus ¥ HaBbikd | [IK-1.2. YMeer ocymecTBasITh 0TOOp Y4eOHOTO COIEp)KaHUS [UIS €T
B HpeaMETHOH | PeaM3allii B Pa3InYHBIX dbopmax oOydeHHS B COOTBETCTBHH U C
obnacTi npu tpeboBanusimu GI'OC OO

perieHuun

pohecCHOHATBHBIX

3a/1a4

1.2. Onucanue nmokasareJieil ¥ KpUTeprueB OLCHUBAHUA KOMIIETEHIIUI HA Pa3JIHYHBIX
Tanax ux (popMUpPOBaHHUS, ONTUCAHHE IIKAJ OLlEeHUBAHUSA

OneHka ypoOBHS OCBOCHHMS KOMIIETEHIIMH Ha pa3HbIX JTanmax ux (GopMupoBaHUS
MIPOBOJUTCS. HA OCHOBE AU(PPEpEeHINPOBAHHOTO KOHTPOJISI KAXKJOTO MOKa3aTess KOMIIETEHIUN B
paMKax OIEHOYHBIX CPEJCTB , puBeaeHHbIX B DOC.

OHGHKa «OTIUYHO» ,«XO0pPOII0», «3a4YTCHO» COOTBCTCTBYCT MOBBIMICHHOMY YPOBHIO OCBOCHUSA
KOMIICTCHOMH  COIJIACHO KpUTCPpHUAM OLCHHMBAHUA , ITIPUBCACHHBIX B Ta6J'II/ILIe K
COOTBETCTBYHOIIEMY OLCHOYHOMY CPEACTBY.

OHGHKa «KYOOBJICTBOPUTECIBHO», «3a4YTCHO» COOTBETCTBYECT 6330BOMy YPOBHIO OCBOCHHUS
KOMIICTCHIIMKM  COIJIACHO  KPUTCPHUAM  OLICHHMBAHHA , IIPHUBCIACHHLIX B Ta6J'II/II_Ie K

COOTBCTCTBYIOIIEMY OLICHOYHOMY CPCACTBY.

OHeHKa «HEYAOBJIETBOPUTEIILHO» , KHC 3a4YTCHO» COOTBETCTBYCT ITOKA3aTC/II0 «KOMIETCHIIMUA
HEe OCBOCHA».

Kparkas
IIpencraBnenue
Ne HaumenoBanue XapaKTepUCTHKA
OLICHOYHOI'O Kpurepun onieHuBanus
/I |OLIEHOYHOT'O Cpe/CTBa OLICHOYHOI'O
cpezactBa B (oHJe
CpeICTBa

Oyenounvle cpedcmea 05 NPOBeOeHUsi MeKyuje2o0 KOHmpo.s




CamocmosmenvHasn
paboma

(moxazarenb
KOMITIETEHIIUU
«YMeHue»)

KontponsHoe
MEpPOIPUATHE,
1[eJIb KOTOPOTO
COCTOMT B
IMPOMECIKYTOYHOM
KOHTPOJIE 3HAHUI
110 TEME.

Komiuiexr
3aJJaHuN

- oLIeHKa «5» (OTINYHO)
BBICTABIISIETCA CTY/CHTY,
€CIIU IIPaBUJIBHO
BBIIIOJIHEHBI BCE 3aJJaHUS

- OLIEHKa «4» (Xxopouio)
BBICTABIISIETCA CTYJECHTY,
€CJI IIPEJICTaBICHO
pellIeHre Beex 3a/1ay,
BKJIIOUEHHBIX B paboTy;
IIPU 3TOM: a) IpU
BEPHOM XOJI€
pacCyXJIE€HUI peleHue
OT/EIbHBIX 3334
COJIEPXKUT
BBIYHCITUTENIbHBIE
OIINOKY, MPUBEIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUJIBHOE pElICHHE
OJHOM-ABYX 3ajad He
JIOBEJICHO 10 KOHIIA;

- OLIEHKA «3»
(YZIOBJIETBOPHUTEIIHHO)

BBICTaBIIACTCS CTY/ICHTY,
€CJIM MPABWIIHHO
BBITIOJTHEHO MTPUMEPHO
30% Bcex 3agaHUM.

- OLIEHKA «2»
(HEYIOBIETBOPUTEIHHO)
BBICTABJISIETCA CTYJCHTY,
€CIIU pelleHue He
OTBEYAET HU OJTHOMY U3
TpeOOBaHUM ,
YKa3aHHBIX BHIIIIE.




Konnoxeuym KonTposibHOE Komruiekr - OLIEHKA «5» (OTJIMYHO)
MCPOIIPUATHUE, BOIIPOCOB U BBICTABJLICTCS CTYACHTY,
1I0Ka3aTeb ’ o
( [EJTBI0 KOTOPOTO 3a/laHuu €CIIU JIaH MOJIHBIN OTBET
KOMITETEHITUHI
SIBJISICTCS Ha BOTIpOC Omiera u
«3HaHue»)
BEISIBJICHHE U MIPaBWJIBHBIC OTBETHI HA
KOPPEKTUPOBKA JIOTIOTHUTEIILHBIC
YPOBHSI OCBOCHUS BOIIPOCHI,
OTJICITBHBIX
- OLIEHKa «4» (X0opoI1o
BOIIPOCOB I (xopomo)
BBICTABJISICTCS CTYICHT
JUCHUIIIINHEI, CTAaBJIACTCA CTYICHTY,
€CITU JIaH KPaTKUW OTBET
Hanbosee BaKHBIX
Ha BOIpOC Omiera u
JUTSL YCTITITHOTO
MIPaBWIBHBIC OTBETHI HA
OCBOCHHS
JIOTIOTHUTEITLHBIC
MOCIIETYIOLIUX .
BOIIPOCHI WJTH TTOJTHBIN
pa3zesioB JaHHOTO p 5
OTBET Ha BOIIpOC Ouiera
y4eOHOro Kypca. p
U OJIUH — JIB
[IpoBoauTtcs B on ABa
HENPABWIIbHBIX OTBETA
BHJIE
Ha JIOTIOJTHUTEITEHBIC
cobece0BaHUS a
BOIIPOCHI;
o Oumneram.
- OLIEHKA «3»
(YZIOBJIETBOPHUTEIHHO)
BBICTABIISIETCA CTYJCHTY,
€CJIM JaH KPAaTKUW OTBET
Ha BOIpOC Omiera u
HEIPaBUIbHBIE OTBETHI
Ha OTJEJIbHbBIE
JOTIOTHUTEIIbHBIE
BOIIPOCHI;
- OLIEHKA «2»
(HEYIOBIETBOPUTEIHHO)
BBICTABJISIETCA CTYJCHTY,
€CIIi OTBET HE
COOTBETCTBYET HU
OJIHOMY U3 TpeOOBaHUM ,
YKa3aHHBIX BHIIIIE.
Konmponsnaa | KontponbHoe Kommekr - OIIeHKa «5» (OTIUYHO)
paboma MEPOTIPUATHE, 3a1aHUH . BBICTaBJISICTCS CTYACHTY,
(mokazarenp HEIb KOTOPOTO €CJIN IIPABUIIBHO
KOMTIETECHITIH COCTONT B BBITIOJTHEHBI BCE 3a1aHUS
«Bnanenue») BRIABIICHIM (060CHOBAaHHO MOJTYYEH
YPOBHS 3HaHUH, .
. MPABWIbHBIN OTBET),
YMEHHH U 5
1160 AOMYIICHBI
HABBIKOB, JloTyI

c(hOpMUPOBAHHBIX

HC3HAYUTCIbHBIC




IIPU U3yYEHUU
OIPENEIEHHO N
TEMBI TJAaHHOM
JHUCHMILINHBI

MOTPEUIHOCTH (pelIeHre
3aJa4l B LIEJIOM BEPHOE,
TOJIBKO Ha MOCJIEIHEM
3Tarne JOMYyIIEHbI
BBIYUCITUTEIIbHBIC
OLINOKN);

- OLIEHKa «4» (XxopomIo)
BBICTABIISIETCA CTYJECHTY,
€CJIU IIPEJICTaBICHO
pelieHre Beex 3a/1ad,
BKJIIOUEHHBIX B padoTy;
IIPU 3TOM: a) IpHU
BEPHOM XOJI€
pacCyXJIE€HUN peleHue
OT/ETbHBIX 3a7a4
COJIEPXKUT
BBIUNCIIATEIEHBIC
OIINOKY, MPUBEIIINE K
HEBEPHOMY OTBETY; 0)
MIPaBUJIbHOE PEIICHHE
OJTHOM - ABYX 3a7a4 HE
JIOBEJICHO /10 KOHIIA (
MIPEJICTaBICHO
npumepHo 80%
pelIeHus 3a/1a4n);

- OLIEHKA «3»
(YIOBJIETBOPHUTEIIHHO)
BBICTaBIIACTCS CTY/ICHTY,
€CJIM MPABWIIHHO
BBITIOJTHEHO TTPUMEPHO
30% Bcex 3amaHUM .

- OLIEHKA «2»
(HEYIOBIETBOPUTEIHHO)
BBICTABIISIETCA CTYJCHTY,
€CIIU pellieHue He
OTBEYaeT HU OJTHOMY U3
TpeOoBaHUH ,
YKa3aHHBIX BHIIIIE.

Oyenounvie cp

e0Ccmea 0/ NPOBeOeHUsl NPOMENCYMOYHOU

ammecmayuu

3auem
(mokasarenb

KontponsHoe
MEPOIIPUSTHE,

Bompocsr k
3a4ery

OII€CHKA «3a4TCHO»
BBICTABJISICTCA CTYACHTY,




KOMITETCHIINHU
«3HaHHCY,
«YMeHue»)

KOTOpOE
MPOBOJIUTCS 110
OKOHYaHUU
U3y4YCHUS
JTUCIUTIIIUHBI B
BUJIC
VHIUBUyAJIbHOU
KOHTPOJIBHOU
paboThl,
coaepkaunien
TEOPETUYECKUE
BOIPOCHI U ( UJIH)
3a/1a4U.

CCJIn:

a) NPaBUIILHO
BBITIOJTHEHBI BCE
3aJJaHuUS;

0) mpaBWJIbHO
BEIIOJIHEHO 60 % Bcex
3alaHUN U

JIaH TIPaBUJILHBIN OTBET
Ha OJUH - JIBa
JOTIOJTHUTEIIbHBIX
BOIIPOCA;

B) IIPaBUJILHO
BeinostHEHO 40 % Bcex
3aJaHuid "

JIaH MPaBUIIbHBIA OTBET
Ha JIONOJIHUTEIIbHBIE
BOIIPOCHI;

- OLICHKA «HE 3aYTEHO»
BBICTABIISIETCA CTYJCHTY,
€CJIi OTBET HE
COOTBETCTBYET HU
0JIHOMY U3 TpeOoBaHUI
,YKa3aHHBIX BBIIIIE.

1.3. TunoBbie KOHTPOJIbHBbIE 32JaHUSI WJIM MHbIE MATEPHAJIbI 1JIl IPOBeIeHUs TeKyIIero
KOHTPOJIfI, IPOMEKYTOYHOI aTTecTalMU, He00X0AMMbIe JIJIsl OLleHKH 3HAHUI, YMEHM,
HABBIKOB M / WJIM ONBITA IEATEJIbHOCTH , XapaKTePU3YOIIMX 3Tanbl popMupoBaHUs
KOMIIETEHIIM B mpolecce 0CBOEHUsSI 00pa30BaTeJIbHOM MPOrpaMMBbl.

Texkymuii KOHTPOJIb 3HAHUI

B cJIydyac IpUMCHCHUS B O6paBOBaTCJ'IBHOM IMpouecCe TMCTAHIIMOHHBIX 06pa30BaTeJ'IBHBIX

TEXHOJIOrMH ucnoJib3yercs https://dis.ggtu.ru/course/view.php?id=6082

Camocmoamenvuan paboma Ne 1

Tema: /luneiinvie opnamenmel.

Komnnexm 3a0anuii ona camocmosamenvHou pabomol

3amanue 1. s KaXXJI0T0 JIMHEHHOTO OpHAMEHTa, U300paKEHHOTO HA PUCYHKE, HAWAUTE €ro

IPYIIy CAMMETPHI U yKaXXHUTE €ro QyHIaMEeHTaIbHYI0 001acTh.

3a;[aHHe 2.HOCTp0ﬁTe JIMHEHHbBIE OPHAMCHTBI TPCX pa3JIMYHbIX TUIIOB, BLI6paB B KaQ4CCTBEC

MOTHBA:



https://dis.ggtu.ru/course/view.php?id=6082

a) IPOCTYIO HE3aMKHYTYIO JIOMaHYIO;

0)3aMKHYTYIO JIOMaHYI0, HE SBISIONIYIOCS TPOCTOM JJOMAHOM.

Camocmoamensvhnas paboma No2

Tema: Hexkomopuie no0xo0vl K npOEKMUpPOSAHUI0 KPUBHIX
Bapuanrl.

1. Haiinute ypaBHeHHs KyOM4eCKOi apamMeTpruecKoil KpuBoi B popme depriocona, eciu
u3BectHO, uto o = {0,2,0},r1 ={1,3,2},mo={1,0,1}, m1={1,2,4}.
IMoockaska: r(t)= ao+ tar+ t2ax+ tPas, 0 <t<1, r(0)=ro, r(1)=r1,, r’(0)=mo,
r’(1)=my

2. 3ajaHbl BEpIIMHBI XapaKTePUCTUUECKOM JIoMaHO# kprBoi besbe: Mo(1,1), M1(2,3),
M2(4,3), M3(3,1) .
Onpenenure ceMb TOYEK 3TOM KPUBOM , OTBEYAIOUIMX CJIEAYIOIIUM 3HAYECHUSIM
napamertpat: to =0, t; =0,15, t» =0,35, t3 =0,5, ts =0,65, t5 = 0,85, ts = 1.11300pazure
KPHMBYIO Ha PUCYHKE.
Ioockaska: r(t)= ao+ ta+ t2ax+ t?az, 0 <t<1, r(0)=ro, r(1)=r1,,
r’(0)=3(r1- ro,
r’(1)= 3(rs- ra.

Bapuanrt2.

1. Haiigure ypaBHEeHUs KyOM4YeCKOW MmapaMeTprUIecKo KpuBoil B popme Depriocona, eciu
u3BectHO, uto o = {0,0,0},r1 ={3,3,2},mo={3,6,6},m1={3,0,0}.
Ioockazka: r(t)= ao+ tar+ t2ap+ t%as, 0 <t<1, r(0)=ro, r(1)=r1, , r’(0)=mo,
P(D)=m;

2. 3amaHbl BEPIIUHBI XapaKTEPUCTHUECKOM JoMaHOi kpuBoii beswve: Mo(1,1), M1(3,1),
M2(2,3), M3(4,3).
Omnpenenure ceMb TOYEK 3TOW KPUBOW , OTBEUYAIOIIUX CJACTYIOIINM 3HAUYCHHUSIM
napamerpa t: to =0, t1 =0,15, t» =0,35, t3=0,5, t4 =0,65, ts = 0,85, ts = 1.1300pazure
KPHMBYIO Ha PUCYHKE.
IToockaska: r(t)= ao+ tar+ t2ax+ tPas, 0 <t<1, r(0)=ro, r(1)=r1,
r’(0)=3(r1- ro,
r’(1)= 3(rz- ra).

Komnnexm 3a0anutl onsa konmponwvHou pabomol

Konmponvnas pavoma Nel

Tema: /leusxcenua naockocmu
Bapuanr 1
1. Tlocrpoiite oOpa3 nanHoro kBajapara ABCD mpu moBopoTe MIOCKOCTH: &) BOKpPYT
Touku B Ha yron ¢ = —-90°; 6) Bokpyr Touku C Ha yron ¢ =+45°.
2. B mpaBunbHOM TpeyronbHuke ABC mpoBeneHbl MeIuaHBI AA, BB, CC,
nepecekaromuecs B Touke O. Vkaxkure oOpas TpeyronbHuka AB ‘O mpu ocesoii



CUMMETPHH IIJIOCKOCTH, OCh KOTOpOoi mpoxoauT yepe3 Touku C u O. OObsicHUTE CBOM
OTBET.

3. Haiigure opauHary oOpa3a Touku A(—2;—1) u abcumccy npoobpasa Touku B(0;1) mpu
newkennu f, ecnu uzBectHo, uro f: X' = 4 X — 3 y+1; y'= —§X _4 y-1.

5 5 5 5

4. 3anumute GopMyIbl ABMWKEeHUS f U onpeienuTe ero BUJ, €CIM U3BECTHO, 4TO: f = Sy

oTa, m: x+ 2y+1=0, a{-1;-2}.
5. Jlpwxenue nepeBoauT Tpeyronbhuk ABC B Tpeyronsaux A'B'C'. 3anucats (GopMyibl
JBYDKEHUS M OTIPE/ICITUTD €T0 BU/I, €CIIH:

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

Bapuanr 2

1. Tloctpoiite 06pa3 manHoro kBagpara ABCD mpu moBopoTe IIIOCKOCTH : @) BOKPYT
Touku A Ha yros ¢ =+90°; 6) Bokpyr Touku B Ha yron ¢ =—135°.

2. B npasumsHOM TpeyrombHuke ABC mposenensl Memuansi AA, BB, CC,
nepecekaronuecs B Touke O. Vkakute o0Opa3 TpeyroibHuka CA'O mpu ocesoii
CUMMETPHH IIJIOCKOCTH, OCh KOTOPOU MpoxoauT yepe3 Touku B u O. OObscHUTE CBOU
OTBET.

3. Haiigure abcrpccy obpasza Touku A(—2;—1) u opauHaTy npoodpasza touku B(0;1) mpu

.., 4 3 .., 3 4
nemkennu f, ecmu m3Bectro, yro f: X' =—=Xx+-y-1; y'=——x——y-2.
5 5 5 5

4. 3anumute GopMyIIbl ABMKEHUS f 1 OpeennuTe ero BUI, €CIIM U3BECTHO, YTO: f = Spo
Ta, m:x—y+1=0,a{-1;1}.

5. Jlemxenue nepeBoaut TpeyroasHuk ABC B tpeyronsauk A'B'C'. 3amucats GopMyIbl
JIBYDKCHUS M OTIPE/ICITUTH €T0 BH/I, €CIIH:

A(-3;1), B(2;0), C(-1;3), A(9:3), B(4:4), C(7;2)
Koumponvnan paboma Ne 2

Tema: Ilnockue Kpucmannozpaguueckue cpynnsi

Bapmanr 1.

I.BLIHCHI/ITC, 4To MMpPeACTaBJIACT coOoi KOMIIO3MIIMS OBUKECHUN fu J JIOCKOCTH, €CJIH OTO
OCCBbIC CUMMCTPHH IINIOCKOCTU C OCAMH II/Im,HepeCCKaI-OH_[I/IMI/ICH B Touke O:

f= Sl,g :Sm, |

2.BoIsicHHTE, UTO NPEACTABISIET COO0W KOMITO3UITHS JBYKEHUI f 1 § MI0CKOCTH, €ciu 3TO
MOBOPOTHI TUNIOCKOCTH BOKPYT TOYeKA UB Ha 0JMHAKOBO OPUEHTHPOBAHHBIC YTIIBIO, U
BCOOTBETCTBEHHO:

f=Ra, g =Rs,

3.I[J'I$I KaXJI0T0 C€TYaToro OpHaMeHTa , I/I306pa)KCHHOFO Ha PUCYHKC ,

YKa)KUTC KOHCUHYIO CUCTEMY 06p8.3y[0]_]_II/IX JJIA COOTBCTCTBYIOH_ICI‘/’I T'pYIIIbI CHMMCTprI.



4. TlocTpoiiTe 1Ba ceTYaThIX OPHAMEHTA PA3JIIMYHOIO TUIIA, IPyIIa CHMMETPUI KOTOPOTrO
COJICP>KUT TIOBOPOT Ha YroJ 7/2 (Wiau Ha yroi m/6).

Bapuanr2

1.BeisicHuTe, YTO MpeaCcTaBiIsAeT cOO0W KOMIO3UIMS ABMKCHUH f U § TIIOCKOCTH, €CITU 3TO
OCEBbIC CHMMETPHUH IJIOCKOCTH C MapajuieabHbIMU ocsiMul 11 m:

f:S|a g:Smaalllm

2.BbisicHUTe, YTO MPEACTABISAET cOO0M KOMIO3HUIMS ABMKCHUH f U § TIIOCKOCTH, €CITU ATO
MTOBOPOTHI TUNIOCKOCTH BOKPYT TOYeKA MB Ha NmpoTHBOIOJIOKHO OPUEHTUPOBAHHBIE YTIIBIO U
BCOOTBETCTBEHHO:

f:RA, g:RB,

3.5t KaXKJI0T0 ceT4YaToro OpHaMeHTa, H300paKEHHOTO Ha PUCYHKE ,

YKa)XKUTE KOHEUHYIO CUCTEMY 00pa3yroIMX AJIsi COOTBETCTBYIOIIEH TPYIIbI CUMMETPUH.

4. TlocTpoiiTe 1Ba ceTyaThIX OPHAMEHTA PA3JIUYHOIO TUIA, TPYIIa CHMMETPHI KOTOPOTO
COJIEP’KUT TOBOPOT Ha Yroj /6 ( wiM Ha yroi m/2),

Konumponsnas paooma Ne3

Tema: Tononozuueckue npocmpancmea

3aoanue 1. CymecTByeT JI TOMOJIOTHSI BO MHOKeCcTBe X={a, b, ¢, d}, B KOTOpOIi :

@) OTKPBITHIM MHOKECTBOM SIBJISIETCSI MHOKECTBO {a, b};

b) 3aMKHYTBIM MHOKECTBOM SIBJISIETCS MHOKECTBO {a, b};

C) MHOXECTBO{a, b} He SIBISCTCS HA OTKPHITHIM, HU 3aMKHYTBIM;
d) OKpecTHOCTBIO TOYKH C SBJISIETCS MHOKECTBO = {a, b, ¢}?

B cJ1ydac MOJOXKXUTECIBHOTO OTBETA IPUBCANUTE IMPUMEP APYIUX OTKPBITHIX U 3aMKHYTBIX
MHOXCCTB.

3aoanue 2. Ilycte X ecth nyu [0,%9). BeisicHuTe, ONpeesiseT 1 TONOJOTHIO Ha MHOXKECTBE X

cemeiictBo @, KoTopoe coctout n3 ¥, X u BceBo3MOXKHBIX nydeit (a, +22), Tae a>0.

Baz[a}me 3. BLISICHI/ITC, SABJIAKOTCA JTIMKOMIIAKTHBIMH Ha eBKHHﬂOBOﬁ mIockoctH Ej:

a) OTKpHITHI Kpyr {A(X,Y) / X2 +y? <r?};

6) 3aMKHYTBIH Kpyr {A(X,Y) / X* +y? <r?};

B) MHOXECTBO TOYEK TUIOCKOCTH, MPUHAICKAIINAX TpAMOn X+ Y - 2=0;

') MHOKECTBO BCEX HMPPAIMOHATBHBIX YHCEN OTpe3ka [a,b] urcioBoii mpsamoii;
1) MHOYKECTBO BCEX PpaIlMOHAIBHBIX YKCEN OTpe3ka [a,b] uucioBoii mpsmoii.

33}13]—[“6 4. BLISICHI/ITC, ABJIACTCA JIX TOIMOJIOTHICCKOC IMTPOCTPAHCTBO ( T,T ) CBA3HBIM, CCJIN:

a) T={ab,c}, t ={T,0 {a}, {b}, {a,b}};
0) T={ab,c}, = ={T,0 {a}, {b}, {ab}, {ac} }.



HpOMe)KyTO‘lHaﬂ aTTreCTanud

B cnydae npumenenusi B 00pa3oBaTeIbHOM MPOLIECCE AUCTAHITMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTUH ucmob3yercs https://dis.ggtu.ru/course/view.php?id=6082
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21.

22.
23.
24,

Omnpenenenne U NpUMepbl IBUKEHUN MIJI0CKOCTH.

I'pynna aBukeHni MIOCKOCTH U €€ MOATPYIIIHI.

Knaccudukanust IBHXKEHHUH MIIOCKOCTH.

Pa3znosxeHne NBHKEHHUSI INIOCKOCTH B IPOU3BEIEHUE OCEBBIX CUMMETPUI.
Omnpenenenre U IpUMeEpsI TPYIIIBI CAMMETPUN  ITOCKOU (pUTYpBHI.
I'pynna BpanieHui npaBUIbHBIX MHOTOYTOJIbHUKOB.

[IpaBuIBHBIE TOUEYHBIE CUCTEMBI U AUCKPETHBIE TPYIIIBI IBHKEHUI.
Knaccudukanus JUCKpETHBIX TPYIII IBUKEHUHN MPSMO.

Ornrcanue MIBIKEHUM, COACPKAITUXCS B TPYIIEe OOpAropa.

. Kimaccuduxkarus rpyrnn cummeTpuii 00pIFopoB: CeMb BUIOB JIMHEHHBIX OPHAMEHTOB.
. [TapannensHbIe TIEPEHOCH! B KpUCTALIOTpauIecKoi rpymre.

. [IoBOpOTHI ¥ OCEBbIE CHMMETPHUH KPUCTAILIIOTPAPUUECKOMN TPYIIIHI.

. Kimaccudukanus mmockux Kpuctamiorpa@uaecKux rpyil.

. Bonbie okpyXHOCTH Ha cdepe 1 UX CBOMCTBA.

. [Inomaap u cymMMa yrioB chepuueckoro TpeyroabHUKa.

. Teopema cuHycOB J171s1 cpeprudYeCcKUX TPEYTrOJIbHUKOB.

. Teopema KocuHyCOB 1Sl c(pepUUECKUX TPEYrOJIbHUKOB.

. Onpeenenye U NpUMephl TOMOJIOTMYECKUX POCTPAHCTB.

. Tomonoruueckrue OKpecTHOCTH (OTpeeNieHUE , IPUMEPHI, CBONCTBA)

. HenpepriBHBIE 0TOOpakeHust (onpeaeNieHue , KpUTepuil HEMPEePHIBHOCTH,

MIPUMEPBHI).

I'oMeoMop(huU3M TOMOIOTHYECKHUX MPOCTPAHCTB (ONPEICICHUE , TPUMEPBI,
CBOICTBA).

OTaenuMOoCTh TOTIOJIOTMYECKUX MPOCTPAHCTB (OmpeeNieHue, MpUMephl, CBOKWCTBA).
KoMIakTHOCTh TOMOMOTHYECKUX TPOCTPAHCTB (OTpeieieH e, TPUMEPHI, CBONCTBA).

CBSI3HOCTbH TOMOJIOTHYECKHX MMPOCTPAHCTB (onpeneneHI/Ie, IIPpUMCPHI, CBOﬁCTBa).


https://dis.ggtu.ru/course/view.php?id=6082

CxeMa COOTBETCTBHS THIIOBBIX KOHTPOJIbHBIX 3aJaHUH M OLleHUBaeMbIX 3HaHHﬁ,

YMEHH i, HABBIKOB M (MJIM) ONBITA 1eSITeIbHOCTH, XapAKTEePH3YIOLIHX 3TAIbI
(popMupoBaHMA KOMIIETEHIUH:

No Kon u wnaumenoBanue HaumenoBanue TumnoBoe KOHTPOJIBHOE 3aJJaHUE
KOMIICTCHIIUH HHIOWKAaTOopa
JOCTUKCHU A
KOMIICTCHIIUHN
1 IIK-1.1.3naer
CTPYKTYpPY, COCTaB H
JUIAKTUYECKHE
€AVHULBI IPEMETHOMN
oOnactu
ITK-1.Cnocoben (mpenonaBaeMoro
OCBauBaTh U | IpeaMeTa).
WCIIOJIb30BATh
Teopetmueckue  3uamms | K- 1.2.YMeeT Bompock! k 3auery
OCYILIECTBIISITE  OTOOp

U MPAKTUYCCKUE YMCHHA
1 HaBBIKHN B HpC}IMCTHOfI

obrmacTu TpU peUIeHUH
pohecCHoHATBHBIX
3ama4

y4eOHOro CoJIep:KaHUs
JUIL €r0 pealu3alid B
Ppa3IUYHBIX dbopmax
00yJeHUs B
COOTBETCTBUH H  C
tpeboBanusimu  OI'OC
00

CamocrosTenpHas paboTta
KonTponbnas pabora

JAuarnocTuueckasi padora Nel

( 0na npoeepku ypoeusa cghpopmuposannocmu komnemenyuu IIK-1 no unouxamopam

IIK-1.1 u ITK-1.2)

IIK-1.1. 3naeT CTPYKTYPY, COCTAB U TUAAKTHYECKHE eJUHULBI IPeAMETHOH 001acTH

(mpenmoxaBaeMoro npeamMera).

Xopowio nu 6vl 3Haeme onpeoenenus NOHAMUL, AKCUOMbl U OCHOBHbIE MEOPeMbl UIKOJIbHO20
Kypca eeomempuu? Ysnaéme au 6vl ux cooepicanue 6 NPOCMEUUUX 2eoMeMmpPUdecKux

KOHCMPYKYUAX HA naockocmu u 6 npocmpancmee? Ilposepvme ceos.

1.Ha niockoctn oTMeueHsl yetsipe Touku : A, B, C, D. Ilpsimast npasnenuia miocKocTh Tak,
YTO JIB€ M3 JIAHHBIX TOYEK OKAa3aJMCh B OJHOM MOJYIUIOCKOCTH, a JIB€ JApPYTHe - B JIPyroi

noJsryruiockoctd. Ckonbko pa3 tomanast ABCD moxer nepecekats npsimyro N?

Bribepure ouH OTBET:




a. 1,2 paza
0.1,2,3,4paza
B. 1,2, 3 paza
r.2, 3 paza

2. Ilpu nmepeceyeHnu JBYX MpsSIMbIX & © D 00pa3oBajKCh YEThIPE Yria, MPUYEM CyMMa JIBYX W3
TUX YIVIOB paBHa 162°. 3anuiuTe, yeMy paBHBI ~TYIbIE YIJIbI, KOTOPbIE IOJYYMJIHCH NIPU
MEPECeYCHUN ATHX MPSAMBIX & ¥ D (B OTBeTe 3alUIIUTE TOJBKO YHUCJICHHBIE 3HAUEHUs
BEJIMYMHBI YTJIa, HE yKa3bIBas 3HAYOK  °):

3. Orpesok BD — menunana tpeyronsauka ABC, E€ [BD), npuuem BD=DE, AB=5,8cm, BC=
7,4cm, AC=9cMm, Torma CE ( BeIOepuTE OJWH OTBET):

a.3,7cm
0. 5,8cMm
B. 7,4cm
r.4,5cm

4. B mapamrenorpamme ABCD  Ouccekrtpuca yrima A mepecekaer cropony BC B Touke F,
npuuemsBFA =15°. Tornma yrisl napamienorpamma ABCD paBHbI

( B OTBCTC 3aIIMIIHUTE TOJIBKO YU CJICHHBIC 3HAYCHWA BCJIIMYUHBI yIJIa, HC YKa3bIBad 3HAYOK 0):

5. OkpyxHOCcTh ¥ ¢ 1ieHTpoM O kacaercs ctoponbl AB Tpeyronbanka ABC B Touke M, npu
atom £MBO = 21° 3anummre, 4eMy paBHbI OCTalbHbIC yriibl TpeyroibHuka MBO (B oTBere
3aIMIIATE TOJIBKO [BA YHCIA , HE YKa3bIBasi 3HAYOK °) : ;

C




6. Hau Tpeyronpuuk ABC , mpuuem AB = 9cm, ZBAC=20° . OKpYKHOCTb C LIEHTPOM B TOUKEe A
MpoXoIUT 4epe3 Touky B u mepecekaer ctopony AC B Touke K. Torma mimHa MeHbIIei ayru

BK paBHa ( BbIOepHTE OJIUH OTBET):
a.m

0.2m

B.3T

7. OKpyXHOCTh paauyca I MPOXOTUT Yepe3 ILEHTp Apyroil okpyxHoctu ( puc.l). Touku
MEePECEUCHHS ITHX OKPY>KHOCTEH JIeKaT Ha TUAMETPe TEePBOH OKPYKHOCTH.

7.1. Torna miomaap 3alITPUXOBAHHOM YaCTH paBHa:

r’(m—..).

7.2. B CJICAYIOIICM CIIMCKEC TCOPCTUYCCKUX (1)3.KTOB BBIACINTC MNO3HUIIMIO, KOTOpad HC
HCIIOJIB3YCTCA IIpHU 000CHOBaHHUU peICHUA 9TOM 3aJauu:

a. IPU3HAK MM0I00HsI TPEYTrOJIbHUKOB

6. (dopmyna oA Kpyra

B. (JopMyIIa TUIOMIaIN TPEYroJIbHUKA

I. aJUIMTHBHOE CBOMCTBO IJIOIIAACH IUIOCKHX QUTYp
1. Tteopema [Tudaropa

8. Kyb, pebpo kotoporo pasHO 23 cM, Bmucan B map. Torma o6bem 5Toro mapa
paBeH(BbIOEpUTE OJMH BapUaHT OTBETA):



a.32V3 1 em®
6. 36m cm®

B. 4321 cm®

r 22 o
4
9. an npsmoyronsauk ABCD  co ctoponamu AB=1cm 1 BC =2 cm . Ha croponax BC u AD
B3sTbl Toukd M u N Tak, uro yersipexyroibauk MBND — pom6. Toraa nepumerp storo pomoda
paBeH ( BBIOEpUTE OJMH BAPHAHT OTBETA) :

B - C
A D
a.4,5cm
0. ScMm
B. 5,5 cm

10. B mpsmoyronpHOoM mapasutenenumnene ABCDA’B’C’D’ nnunsl pedep AB, AA’ u AD
COOTBETCTBEHHO paBHbBI 8cM, 7cM U 6 cM. Toraa njmmHa BeKTopa

-

p =DA +DC + DD’ paBHa (BBIOCpUTE OJWH BapHAHT OTBETA ):
a.V149cm

0.21lcMm

B. 17 cm

. JPYrou OTBET

B' c

s,
————
!




IIK-1.2. Ymeer ocCyuecTBJATH OTOOP Y4eOHOr0 COJAEpPKAHMSA [Jisl ero peaju3aluud B
pa3n4HbIX opMax 00yuyeHHsI B COOTBeTCTBHH M ¢ TpedoBanusamu ®PI'OC OO

Kax 6b1 Oymaeme,  neeko au opeanu3o8amev 00CYHCOeHUE PEUeHUsl 2eOMeMPUYECKUX 3aA0ay
WKONILHO2O KYpCa 2eomMempuu npu 00y4eHuu Ha 6a3080M u YenyOieHHOM YPOGHAX NOO2OMOBKU?
Iokaosicume, umo nanuyue pucyHka K 3adaue ynpouwjaem 60CHpUAMUE YCA08US 3a0ayu U
npoyecc eé peuilenus .

1. Jlan mapamienorpamm. CpaBHute nepumerp P mapasmienorpamma ¥ yABOCHHYIO CYMMY
2S nvH ero quaroHaied. 3armoiHUTe MPOMYCKH B TIPEIIOKEHUH, BCTABUB OJIHO M3 CJIOB
—« 0OJIBIIIE», «MEHBIIE» WIH «PAaBEH» U JIOTIMCAB OKOHYAHUE B CIIOBE «CYMMay:

«[lepumerp Prapamnenorpamma YABOEHHOW CyMM 2S nMH ero IuaroHanein».

Iloockaska: Ymobwvl cpasnums nepumemp P napannenoepamma u yosoennyio cymmy 2S Onun
€20 OuazoHaell, MONCHO B0CNONb308AMbCI CIEOVIOUWUMU PUCYHKAMU. Beedoume 0003HaueHus
0JIs1 Ompe3Ko8 u coenatime 8vi800.

<]

2. Tlpouwnraiite 3amauy: «Ha xoopauuHaTHO# 1iockocT 3aganbl Toukd A(1;3) u B(3;7) .
Haiinure Bce Takue Touku C ocu opauHaT, 4to TpeyroibHuK ABC — npsiMOyroabHBII».

v

2.1. Ykaxure MMPaBHJIbHYIO MMOCJICA0BATCIIbHOCTD JeNCcTBUI IIpU pCHICHUHN 3TOM 3a7a4H :

a. HAWTH CKAIIPHOE MTPOM3BENICHNE

6. 0003HaYMTh KOOpAMHATHI TOukU C
B. Haiitu xoopauHathl ToYkn C

T. HAWTH KOOPANHATHI BEKTOPOB

2.2. VYKaxuTe mapbl 4ucel - KoopaAuHaThl TOUkH C: (...,...), ........



3. [IpounTaiite 3agauy: «ns uersipexyronbarka ABCD 1 npounsBoibHO# Touku O miockocTu

BBINIOJIHAETCS. BEKTOPHOE PABEHCTBO OB + 0D = 04 + OC . Hokaxwure, uto ABCD —
napajIesIorpaMm».
B C
A D
o)

3.1. Beirenure oTAETBHBIE TEOpPETHYECKHE (PAKThI, KOTOPHIE HEOOXOAUMO ITOBTOPHTS C
yUalIuMUCs Hepe] pelieHneM JaHHOW 3aJauu (BIOEpUTE HECKOJIBKO MO3UIHI):

a. OTIpeJIeTIeHNe TPOTHBOIIOJIOKHOTO BEKTOpa
0. onpeiesieHne CyMMbI BEKTOPOB
B. OIPE/ICIICHHE PaBHBIX BEKTOPOB
T. OTIpEeZIeTICHUE CKAISIPHOTO MPOU3BEICHNUS BEKTOPOB

3.2. PaccMoTpuTe npyroit cocod penieHus 3a1a41, OCHOBAaHHBIA HA UCIIOJIH30BAHUM TTOHATHUS (
BCTaBbTE J[BA MPOITYIICHHBIX CIIOBA) ».

Kak Hy)xHO mpeoOpazoBaTh UCXOJAHOE PABEHCTBO, YTOOBI Peanu30BaTh JPyroil crnocod
—_— —_ -

pemenus ? Bemosaute 3tH ipeodpazoBanus:OB .... 0 ...=0 ... .....0

4. B npoctpanctBe naHbl Toukn A, B, C , He nexanue Ha OJHOW MPSAMOM, W TUIOCKOCTh O, HE
cojepxarias Hu ojJHy u3 3tux Touek. [Iycts A1, B1,C1 — Touku nepeceuennss npsimeix BC, AC,

A

AB ¢ MII0OCKOCTBIO 0. COOTBETCTBEHHO.
4.1. Toraa ( BeIOEpHUTE OJTUH BAPHAHT OTBETA):

a. Touku A1, B1,C1 nexxar Ha otHOM npsMOii



0. Touku A1, B1,C1 He nexar Ha OJHOM MPSMOiA

4.2. YkaxuTe, Kakas U3 CIEAYIOIMMX akcuoM (  yueonuk «leomempus,10-11», asm. JI.C.
Amanacan u Op. )IOMKHAUCIIONB30BATHCS MOCIEAHEH TpU 000CHOBAaHMH BbIBOJA( BhIOEpUTE
OJINH BapHaHT OTBETA):

a. Ecim aBe TOYKM IPSAMOM JIekKaT B IUIOCKOCTH, TO BCE TOYKHM IIPSAMOM JIekKaT B
IIJIOCKOCTH.

6. Ecin 11Be mIIOCKOCTM HMMEIOT OOIIyI0 TOYKY, TO OHM HMMEIOT OOIIYI0 NpSIMYIO, Ha
KOTOPOM JIe)KaT BCE OOIINE TOYKU ITUX IIOCKOCTEH.

B. Uepes no0ble TpU TOUKH, HE JieXKallle HA OJHOM IPSIMOM , MPOXOJIUT IUIOCKOCTb, U
IIPUTOM TOJIBKO OJIHA.

5.

5.1. BoccraHoBuTe OOOCHOBaHHWE TIOCTPOCHHS  CeueHHsl TpeyroipHOW mmpamuasl ABCD
wiockocthio (EFG) (cm. puc. 1), 3an0JHUB TPOTIYCKHU B CIIEAYIOIIEM TEKCTE :

1).Ge(....), Tk (....)c(...... );

2). (FG)c (...... ), T.k. F,GE (.....);

3). (FG)N (...)=M;

4).(EM)n (....)=N.

5.2. Ha3oBHTe MHOTOYTOJIbHUK, TOJYYHBIIUKCS B CEUCHHH, TEPEUUCIIUB BCE €0 BEPIIMHBI:

6.
6.1.Pemiure 3amauy: «IlmockocTb, mepecekaromas otpe3ok AB , nenuT ero B oTHOIIEHUH 3:7,
cumTas oT Touku A . PaccTossHue oT cepeauansl MpaToro orpeska /1o miockoctu paBHo 4. Torna

PacCTOAHUC OT TOUKHU B JI0 3TOM IJIOCKOCTH paBHO: »,



6.2. YkaxxuTe, Kake U3 CICIYINMX ONpeAeTIeHN HEOOX0MMO HCIIONB30BaTh IPH PEIICHUN
JTaHHOM 3a1aur( BHIOEPUTE HECKOJIBKO OTBETOB):

a. OIpEeNICHHE MApAJUICIbHBIX PSAMBIX B IPOCTPAHCTBE

0. onpe/iesieHne pacCTOSIHUS OT TOUKH JI0 TNIOCKOCTH

B. OIPENEIICHUE PABHBIX TPEYrOJBHUKOB

T. ONpEAEIICHHE NMPSAMOU, NEPIEHAUKYIIPHOHN TUIOCKOCTH

7. lan xyo ABCDA’B’C’D’.

B C
AI
| D
|
B C
A
o e =
ST
A D

7.1. YcraHOBUTE, B KAKOM M3 Clly4yaeB HE TpeOYeTCs AOMOJIHUTEIbHBIX BHIYUCICHUM, YTOOBI
HaWTH YrOJ MEKIy YyKa3aHHBIMHU IJIOCKOCTSIMU o U 3 ( BBIOEpUTE OJIMH BapHaHT OTBETA):

a.a =(ACC’A’), p= (BDD’B’)
6.0 = (ABCD), p=(BC’D)

7.2. B xaX/10M U3 CIEIYIOLIUX CIy4aeB HAMINUTE yroll MEXY IIOCKOCTIMU

oup:
a.a =(ACC’A’), p=(BDD’B’)
6.a =(ABCD), p=(BC’D)

a 0

P= tgp=

8. [Tnockocts 0, nepneHuKyIsipHast paanycy OA mapa ¢ nenTpom O, MpPOXOAUT yepe3 TOUKY
O’ sroro paguyca , npuuem OO’:0’A =2:1.



8.1. 3anummTe, YeMy paBHO OTHOIIECHHE TUIOIIAH MOIYICHHOTO CEYCHUS K IUIONIa i OOJBIIOTO

o m
Kpyra mapa( OTBET 3alUIINTE B BUJE OOBIKHOBEHHOM 21p061/1):; ,M=...,n=......

8.2. Kakue Teopernyeckne GpakTsl HEOOXOIMMO HCIIOIB30BaTh NP OOOCHOBAHWUHU PEIICHHS
3amaun( BEIOEPUTE HECKOJIBKO OTBETOB):

a. tepemy [ludaropa

0. MpU3HaKKU TO00US TPEYTOJIbHUKOB

B. popMyITy IIOMIAaN Kpyra

T. GOpMYITy TUIOIIAA CETMEHTHOW MTOBEPXHOCTH.

9.

9.1. IIpounTaiite u pemure 3amaqy: «OceBoe cedeHNEe KOHyca — TPEYroJbHUK ¢ yrioMm 120°
[IPH BEPIIUHE U BBICOTOH h. B KOHYC BIHMCaH IHIMHIP TaK, YTO IIOCKOCTh €r0 HMKHETO
OCHOBAHHSI COBMAJACT C INIOCKOCTHIO OCHOBaHUs KOHyca. Halimure paanyc OCHOBaHHS
LUJIAHIpA, eCciH ero oopasyromias pasua 0,5hy. OTBeT 3aNMIINTE B BHJEC ACCATHYHON APOOH

s h =v/3: r=

9.2. Kakue Teoperndeckue GhakThl HEOOXOIUMO TIOBTOPUTD C YUAIIMMHUCS, YTOOBI TIPU HAJTUYUHU
YyepTeka JIaHHas 3a/laua BOCIIPHHUMAJIACh B KAYECTBE YCTHOMW 3a7auu( BHIOCPUTE HECKOIBKO
OTBETOB):

a. TeopeMa O MEepPEeceYeHn IIOCKOCThIO JIBYX MapauledbHbIX INIOCKOCTEH

0. ompezeneHne 0CEBOrO CEYEHUs KOHyCa

B. OIIpeJIeJIeHNe CUHYCa YIia B MPSIMOYTOJIbHOM TPEYroJIbHUKE

I. (popMyna Ui BEIYMCIIEHUS 0ObeMa KOHYyca
10.Tpeyronsuuk ABC sBasercs nzoOpaxkenuem TpeyroiabHuka A’B’C’ mpu mapaiieabHOM
MIPOEKTUPOBAHUU.
10.1. Kakoe 13 cieayronmx yTBepKAeHUH sBISETCS BEpHBIM ( BRIOEpUTE OUH OTBET):

d. BBICOTBI TPEYrOJIbHUKA ABC sBnsiorcs I/I306pa)1(eHI/IHMI/I BBICOT TPCYIrOJIbHUKA
AJ B b C b ;



0.  Ouccektpuchl TpeyronbHuKka ABC SBISIOTCS U300paKCHUSIMU  OUCCEKTPHC
TpeyroasHuka A’B’C’?

10.2. ITyctp A’H’— BpicoTa, A’L’- Guccekrpuca tpeyroiasauka A’B’C’ , AH- Beicota, AL -
ouccektpuca tpeyronbuuka ABC. Kakoe u3 crneayromux paBeHCTB SBISETCS BEPHBIM (
BBIOEpHUTE OJJMH OTBET):

a. (B’C’,L’)=(BC,L)
6. (B’C’, H’) = (BC, H).
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