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1. leab TUCHUILIHMHBI

Llenvio u3yuenusa Oucyuniunwsl sBiISETCS: (OPMHUPOBAHUE TI'E€OMETPUUYECKOMN
KyJbTYpbl CTyJE€HTa, IHOJArOTOBKA B 00JACTH ainreOpauvyeckoro aHaiausa
T€OMETPUUECKUX  OOBEKTOB, OBJIAJEHUE KIACCHYECKHUM  MaTeMaTHYECKUM
anmapaToM JJis JajJbHEHIEro HCIONb30BaHUS B MPUIIOKEHUSX, BOOPYKEHHE
KOHKPETHBIMU 3HAHUSIMU, TAIOIIUMUA BO3MOKHOCTh TIPETIOIaBaTh JaHHBINA MPeIMET
B IIKOJIE U KBATM(PUIMPOBAHHO BECTH (haKyIbTaTUBHBIE KYPCHI IO TEOMETPHH.

B pe3ynbpTare 0CBOEHUS JaHHOW TUCHUIUIMHBI Y 00y4aronierocs JOLKHBI ObITh
copMHpOBaHbI KOMIIETEHIIMM OCHOBHOH mNpodeccuoHanbHOl 00pazoBaTeIbHON
nporpaMMbl OakanaaBpuara:

- OIIK-8 (crocoOeH ocymecTBIATh MeNarorniIecKyo eI TeIbHOCTh HA OCHOBE
CIICIUATILHBIX HAYYHBIX 3HAHUIA);

- OIIK-7 (cmocoOeH B3aMMOJICHCTBOBATh C YYaCTHHKAMHU 0OOpa30BaTEIbHBIX
OTHOIIICHU B paMKax pealln3aliii 00pa30BaTeIbHBIX IPOTPAMM);

1.1 ®opMupyemMble KOMIIETEHUMU

Tabnuna 1 - @opmupyembie TUCHUTIMHON KOMIIETCHITUU

HaumenoBanue Buaa HaumenoBanue kareropun | Koa u Ha3BaHHe KOMIETEHIIUU

KOMIIETCHIINH (rpyniipl) KOMOETEHIMH

Ob6menpodeccuonansras | Hayunsie ocHoBbl | OIIK-8  cmocoGeH  ocyIIecTBISATh
Me/1arOrMYeCKOn MEeIaroruyecKyto  JIESTeNbHOCTh  Ha
JeSITeIbHOCTH OCHOBE CHEIHATbHBIX HAYYHBIX 3HAHUI

O6menpodeccuonansuas | Bzaumoneiicteue ¢ | OIIK-7 criocoOeH B3aMMOJIeHCTBOBATH
y4aCTHUKAMU C yYaCTHHKaMu  0Opa30BaTEeIbHBIX
00pa3oBaTeNbHBIX OTHOIIEHWA B paMKax pealn3aluu
OTHOLIECHUH 00pa3oBaTeNbHBIX TPOrpaMM

1.2 UHaAuKATOPHI T0CTHKEHHSI KOMIIeTeHIUii

Tabmuma 2 — UHAMKaTOPhI TOCTHKEHUS KOMIIETCHITNH, (hOpMHUPYEMbIE

JUCHUTUINHON
KO,Z[ 1 Ha3BaHUC I/IHIII/IKaTOpBI JOCTUXCHUSA I[I/ICI_II/IHJ'II/IHLI U MIPAaKTUKH,
KOMIIETEHITNA komnereHnuu no OITOIT dhopMHUpYIOIIHE KOMITIETCHITHIO
OIIoII
OIIK-8 cnocoben | OIK.8.1. [Ipumensier cneuuansusie | 51.0.03.01 OO0mas mcuxoJIoTus
OCYIIICCTBIIAT HayuyHble  3HaHUS HpellMeTHOI:/I b1.0.04 Bo3pacTHas anHaTOMHs U
obnactu B [EarOrMuecKon | (hU3HUOIOTHS
neaarorndcCKyro
JIESITETIBHOCTH o npodwmro | 51.0.06 CnennanbHas 1 KOPPEKIIHOHHAS
ACATCIIBHOCTb HAa  OCHOBC | ponrotoBku MearoruKa 1 CHXO0IOTHSI
CIIEIMAJIbHBIX Hay4HBIX | OIIK.8.2. Bmageer wmeromamu | 51.0.10.01 Jluneitnas anrebpa
3HaAHUU Hay4YHOI'0 HCCIIeOBaHUS B | 51.0.10.02 Maremaruueckuit
MPeIMETHON 00JIACTH aHanmm3
51.0.10.04 Teopus uncen




Kon u HasBanue Nunukatopel 1OCTHXKEHUS JIMCUMIIIIMHBI U TPAKTUKH,
KOMIIETCHIIH komnereHmu o OITOIT (bopmupyOLE KOMIETEHIIUIO
OI1OII
OIIK 8.3. Bmageer wmeromamu | b1.0.10.05 AnreGpa MHOTOYJICHOB
aHanu3a nejparorudeckoif curyanuu | 51.0.10.06 DneMmeHTapHast
n npodeccHoHaNbHON pedIieKCHuH | MaTeMaTHKa
Ha OCHOBE crenualbHbiX HayuHbiXx | 51.0.10.07 JluckperHas MmaTeMaTuka
3HaHUH B MpeaMeTHHIX obnacTsx o | 51.0.10.08 Maremarnyeckas JOruKa
MPOQUITI0 TOATOTOBKU F1.0.10.09 Teopus BeposTHOCTEH 1
MaTeMaTHIecKast CTaTHCTHKA
F1.0.11.01 [Iporpammuoe
obecrieueHne
b1.0.11.02 [IporpammupoBanue
b1.0.11.03 KommnbroTepHsle ceTu u
WUHTEPHET-TEXHOJIOT U
b1.0.11.04 TeopeTnueckre OCHOBBI
nH(OpMaTUKH
b1.0.11.05 CucTteMsl ynpaBiIeHUs
0a3aMu TaHHBIX
b1.0.11.06 Kommeroreproe
MOJICTTMPOBaHNE
b1.0.11.07 Kommnerotepras rpaduka
b1.0.11.08 ANTOpUTMBI U
CTPYKTYPBI TaHHBIX
b1.0.11.09 OCHOBBI POOOTOTEXHUKH
b2.0.02(Y) VYueOHast MpakTHKa.
O3HaKOMHUTENIbHAS MPaKTHKa
Bb2.0.04(1T) IIpousBoacTBeHHAs
npakTuka. [legarornueckas npakTuka
Bb2.0.05(1T) IIpousBoacTBeHHAs
IpakTHKa. [IpoeKTHO-TEXHOIOTHIECKas
MPaKTHKa
B3.01(I") IToaroroBka k criaye u
c/1a4a TocyIapCTBEHHOTO K3aMeHa
Bb3.02(J1) BrlImiosTHEeHUE | 3amIuTa
BBIITYCKHOM KBaJH()UKAIIMOHHON paboThI
DT/1.02 BugeomonTax
OIIK-7 criocooen | OIIK.7.3. Ilpemnaraer ciocoObI b1.0.02 ITeparoruka
B3aMOICHCTBOBATE ¢ | npeononenus kommynuKaTuBHBIX b1.0.02.03 CoumalibHas nearoruka
VIACTHHKAMH 6apbepoB B3aNMOEHCTBHS b1.0.05 HopmaruBHO-TIpaBoBOE
JaCTHUKOB 00pa30BaTeNIbHbIX obecrieteHue 0GpasoBaHus
00pa3oBaTeNIbHBIX Y B 00P 51.0.10.03 Teomerpusi
OTHOIICHWA B  pamkax | OTHOUCHHML. B1.0.11.03 KoMIbIoTepHBIE CETH U
peaﬂﬂgauﬂn HMHTCPHCT-TCXHOJIOI'NN
06pa30BaTeJII>HI>IX b1.0.12 Metoauka oOy4eHus 1
BOCTIMTaHMSA 1O podmio "MaremaTuka"
[porpaMm b1.0.13 Meroauka oOy4eHus 1
BOCITUTAHMS 110 TPOQHITIO
"Undopmarnka”
Bb2.0.02(Y) O3HaKOMHUTETbHAS
Bb2.0.04(IT) [Tenarornueckas
B3.01(I') I'ocynapcTBeHHBIH
9K3aMeH (MEeXIUCIUIUTNHAPHBIN)
B3.02(1) Brmmycknas
KBaM(HUKanMOHHas padboTa

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo qucunninHe

Tabnuua 3 — 3HaHus1, yMEHUs!, HABBIKU, GOPMHUPYEMBIE TUCHUTIIIMHOM

4




Kon n Ha3Banue

NHaukaTopsl TOCTHKEHUS

3HaHus, yMeHUs, HaBBIKK (3YB),

JIEATEILHOCTh HA OCHOBE
CHEIMAIBHBIX  HAyYHBIX
3HAHUH

Hearorndeckoi NeaTeIbHOCTH
0 TIPO(IUTIO TOATOTOBKH

OIIK.8.2. Brameet MeTomamMu
HAy4YHOT'O HCCIIeIOBaHHS B
MIPEeIMETHON 00JIaCTH

KOMIIETEHIIUHA KOMIIETEHIIUH, (dbopmupyeMble JUCIUTUIMHON
3aKpCIICHHBIC 3a
JUCLUILUIMHOM
OIIK-8 cnocoben | OIIK.8.1. Ilpumensier 3HaTh:
OCYILECTBIATH CcrienHaTbHbIe HayYHBIE 3HAHHSA - HAy4YHOE COAePKaHNE H COBPEMEHHOE
TI€1arOTHYECKYIO npeIMeTHON obnacTu B COCTOsIHME IIpeAMETHOMH 061acTu “T'eomerpus”,

Jexaliee B OCHOBE TIPENOAaBaeMOoro yIeOHOTO
npeamera ‘“Martemaruka”

- METOJIBI IIPOBECHHS HAYIHOTO HCCIICTOBAHUS
B IpeaMeTHOU obnacTu “T'eomerpus’”;

YMmers:

- HCIOJb30BaTh HAyUHbIE 3HAHUS MPEAMETHON
obnactu “T'eomeTpust” B enarorudeckoi
JIESITEIILHOCTH 110 ITPOQHIIO NOJATOTOBKH,;

- IPUMEHATH HAYYHBIC 3HAHUS IPEIMETHOMH
obxactu “T'eomerpust” mpu pazpaboTke
00pa30BaTENBHBIX MIPOTPaMM, PAOOUIX
MpoTpaMM y4eOHBIX MPEIMETOB, KYPCOB
BHEYPOYHOI NEesATeIbHOCTH;

Bnagners:

- METOJIaMH Hay4YHOTO UCCIIeJOBaHHS B 00JIaCTH
TeOMETpHH;

- criocobamu NnosTyyeHust HHPOpMaIuu O
COBPEMEHHOM COCTOSIHUM HayUYHBIX
HCCIICIOBaHHUN B TIPEIMETHOM 00acTu
“I'eomeTpus”

OIIK-7 CrocobeH
B3aMMOJICHICTBOBATh  C
Y9aCTHUKAMU
00pa3oBaTeNbHbIX
OTHOLIEHHA B paMKax
peanuzamnuu
00pa3zoBaTeNbHBIX
nporpamMm

OIIK.7.3. Ilpeanmaraet cnocoOsI
TIPEOI0JICHISI KOMMYHHUKAaTHBHBIX
06apbepoB B3aUMOJICHCTBUS
YYaCTHUKOB 00pa3oBaTebHbIX
OTHOIIICHUH.

3Haer:

- 0COOCHHOCTH TIOCTPOCHHUS APTYMEHTAIINH,
MIPUYMHHO-CIICICTBEHHBIX CBS3EH,
JIOKa3aTeIbHBIX PACCYKICHUI B YCTHOH U
MIICBMEHHOHN peun

VmeerT:

- TOKa3bIBaTh CBOE PEILICHNE, apTyMEHTHUPOBATh
CBOIO TIO3UIIMIO HA OCHOBE METOJI0B HAYYHOTO
MO3HAHMS (MHIYKINH, AeAYKINH, aHaJIOTHHN) B
YCTHOU U MMCbMEHHOH peyH;

Biageer:

- Ipu€MaMu IMMOUCKa J0Ka3aTCJIbCTBA,
ApryMEHTallu1 pCIICHU 3a1a4u

2 O0bEM M TPYI0EMKOCTH JUCHUILIMHBI 10 BUAAM y4eOHbIX 3aHATHIA.
DopMBbI IPOMEKYTOYHON ATTECTALUH.




Tabnuna 4 — O6beM U TPYAOEMKOCTh AUCHUIUIMHBI IO BUAAM Y4eOHBIX 3aHATUN

OO0mast TpyA0EMKOCTh | BUJBI Y4eOHOU pabOTHI 1O

O6BéM yacoB o popmam

JMCIATUTMHE, IPOBOIMMBIC B Pa3HBIX OpMax 0byyenns

’ (0]0]0) 300
1 O0uias TpyA0eMKOCTh TUCIUILTNHBI 360 360
2 KonTtakTHas paboTa 00y4aronxcs ¢ npernojaaBaresaeM (1o 106 32
BHJIaM Y4€OHBIX 3aHSATUI) (BCEro)
AynuTtopHas paboTa (Bcero): 106 32
B TOM YHCIIE:
JIEKIIUU 42 14
IPAKTUYECKHE 3aHSITHsI, CEMUHAPbI 64 18
MPAKTUKYMBI
JabopaToOpHbBIE PAOOTHI
B MHTEPAKTHBHOH opme 24 10
B DJICKTPOHHOH opme
Breayutopnas pabora (Bcero):
B TOM YHMCJIC, HHIUBUAyaIbHAs paboTa 00yJaroImuxcs ¢
IpernoiaBaTeaeM
MOJrOTOBKA KYPCOBOW pabOThI /KOHTAKTHAs paboTa
IpyIIOBasi, UHAUBHUyalbHAs KOHCYJIBTAIMS U UHBIC BUJIBI 72
y4eOHOI IeITeTbHOCTH, IPEAYCMAaTPUBAIOIINE TPYIIIOBYIO
WY MHIUBUAYAIBHYIO paboTy 00yYaroIIuXCs C
IpernoiaBaTeaeM
TBOpYecKas pabora (3cce)
3 CamocrosiTenpHasi pabota o0y4Jaromuxcsi (Bcero) 182 328

4 TIpoMexxyTO4Has aTTecTalus 00ydaronerocs

ODO:2 cemecTp — 3K3aMeH
(36 4.); 3 cemecTp — dK3aMeH
(36 4.)

300:

1 xypc (3uMHsIA ceccus) —
sk3ameH (9 yacoB); 1 kypc
(metHsis ceccust) — 9k3ameH (9
YacoB)

3. Y4eOHO-TeMaTH4YeCKHH IJIAaH U COAEPKaHMe M CLUIINHBL.

3.1 Y4yeOHO-TEMATHYECKUM MJIAH

Tabnuia 5 - YueOHo-TeMaTuyeckuii miiaH 09HON (GOpMbI 00YUICHUS




Obmas | TpyaoeMKOCTb 3aHATHH (Yac.) ®dopma
TpYAoEM | ODO 300 TEKYIIEro
E KOCTb AyIHTOpH. AyauTOop KOHTpOJIA U
= |Pa3nenbl 1 TEMBl TUCHUTUIMHBI (6ceeo SAHSTHS H. MIPOMEXKYTO
% 10 3aHATHAM yac.) cpC | 3amsThs CPC YHON
= JIEKII. | TIpa JeK | mpa aTTecTallui
i KT. m | kT ycIeBaemMoc
s ™
Cemectp 2
1. Dnemenmot 6ekmopnoi 34
anzeopul
1 OCHOBHBIE ITOHITUA 15 2 4 9 2 1405 91070:07010%
BEKTOPHOM alreOphl. aJIbHbIE
CkanspHoe Mpou3BeIeHNe 3a/laHus
BEKTOPOB
2 BekTopHoe npousBeneHue 15 2 4 9 Nunusuny
BEKTOPOB U €T0 MPHIIOKEHHUS. QJIbHBIC
CMmelianHOe MPOU3BEICHUE 3a/laHus
BEKTOPOB U €T0 MPHJIOKEHHSL.
2. Ananumuueckasn 78
2eoMempus Ha NAOCKOCHMU
3 Cucrembl KOOpAUHAT HA 15 2 4 9 2 2 KonTtponbsa
mockoctu. [Ipocreitmme ast pabota
3aJ]a4M B KOOpJIMHATaX Nel
4 | IIpsimast Ha MIIOCKOCTH. 15 2 4 9 KoHnTpoasn
as pabora
Nel
5 | KpuBsie BTOpOTO NOpsiIKa: 15 2 4 9 2 Kontponsa
OKPYHOCTb, JIIJIHIIC ast pabora
Ne'l
6 | KpuBbie Broporo nopsjaka: 15 2 4 9 KoHnTpoasn
runepboa, mapadoa. ast pabora
[TpuBenenue odmiero Nel
YPaBHEHUSI KPUBOW BTOPOTO
MOpsIKa K KAHOHUYECKOMY
BUTY
3. Ananumuueckan 79
2e0Mempus 8 npoOCmMpancmee
7 | IInockocts. CriocoOsl 15 2 4 9 2 2 KoHnTpoasn
3a/IaHUSI U YPAaBHEHUSI ast pabora
IIJIOCKOCTH. Ne2
8 [IpsiMast B mpocTpaHCTBE 13 2 2 9 Kontponsa
ast pabota
No2
9 | IloBepXxHOCTH BTOPOTO 13 2 2 9 2 Kountponba
nopsijKa as pabora
Ne2
10 | Meroxa KoopIUHAT HA 13 4 9 4039107023791 0%
TUIOCKOCTH U B IPOCTPAHCTBE aIbHbBIE
3aJaHHS
[TpomexxyTouHas arrecranus - | 36 DK3aMeH -
36




Obmas | TpyaoeMKOCTb 3aHATHH (dac.) ®dopma
TPynoéM | ODO 300 TEKYILEro
= KOCTb AyIHTOpH. AyaHTOp KOHTpOJIA U
B [Pa3ziesibl M TeMBI JIUCIUILIMHBI (6ceeo SAHSTHS H. MIPOMEXKYTO
= |10 3aHATHAM vac.) SAHSITHS 9qHOM
% JIEKII. | TIpa CcPC JeK | mpa CcPC aTTecTallui
i KT. m | kT ycreBaemMoc
s ™
CemecTp 2
HNTOT'O no 2 cemecTpy 180 18 36 90
CemecTp 3
4. Ilpeobpazosanusn 50
na0CKOCmuU
11 | JIBmKeHUE TIOCKOCTH. 11 2 2 7 2 KoHTponbH
YacTHble BUABI IBUKEHUN ast pabora
Ne 3
12 | ITomoOue u romoreTHs 11 2 2 7 Kontponsa
ast pabora
Ne 3
13 | Adbdunnsie nmpeodbpazopanus | 11 2 2 7 2 2 KonTtponbsa
TUTOCKOCTH ast pabora
Ne 3
14 | MuBepcus II0CKOCTH 11 2 2 7 KouTpoasn
ast pabora
Ne 3
15 | KoHcTpykTHBHBIE 3amaum | 14 2 4 8 2 KonTtponsa
TUTAHUMETPHH. Mertobt ast pabota
pelIeHUs]  KOHCTPYKTHBHBIX Ne 3
3a/1a4 IIaHUMETPUN
5. Teopusa uzobpasicenui 50
16 | LenTpamsHoOE u| 1l 2 2 7 2 2 Kontponsa
napauieNbHOe ast pabora
MPOEKTUPOBAHUE Neo 4
17 | IlpoexkuoHHbII yeprex. | 11 2 2 7 KouTpoasn
OcHoBHbIE MO3UIIUOHHBIE ast pabora
3aa4M  Ha NPOCKIHMOHHOM No 4
yepTexe
18 | IlocTpoenue ceuenuii | 11 2 2 7 2 2 KouTpoasn
MHOTOTPaHHUKOB ast pabora
Ne 4
19 | Iloctpoenue ceueHui | 9 2 7 KonTponsn
KPYTJBIX TEJ as pabora
Ne 4
20 | Merpuueckue 3agaud | 11 2 2 7 Kontponsa
TeOMEeTPHUH ast pabora
Ne 4
6. Ocnosanusn ceomempuu 55
21 | [Ipobnema msiToro mocrynara. | 11 2 2 7 2 VYcTHbIl
O611e Bonpockl oIpoc




Obmas | TpyaoeMKOCTb 3aHATHH (dac.) ®dopma
TPpyAOEM | ODO 300 TEKYIIETO
E KOCTb AyIUTOpH. Ayautop KOHTPOJIS U
= |Pa3aenbl ¥ TEMbl JAUCHUIUIAHBI (6ceco 3AHATHS H POMEXKYTO
% 10 3aHSATHSIM yac.) cpe | samsmus cpe | ot
X JIEKII. | TIpa JeK | mpa aTTecTallui
= KT. m | kT ycreBaeMoc
s ™
CemecTp 2
aKCUOMATHKHU. AOCOIOTHAS
TEOMETPHSI.
22 | CucTeMbl aKCHOM 11 2 2 7 YcrHbIi
onpoc
23 | Moguens I[lyankape 11 2 2 7 1%0591070:07910%
wianuMeTpun JlIobageBckoro aJbHBIC
3a1aHUS
[Ipomexxyrounas arrecranus | 36 DK3aMeH -
36
HNTOTI'O no 3 cemectpy 180 24 28 |92

3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI

Tabnuna 6 — ConepkaHue TUCIUTUINHBI

Ne | HaumenoBanue pasznena,
ConeprxaHue 3aHATUS
/0| TeMbI TUCIUILTMHBI
Cemectp 2
Cooeporcanue 1eKYUOHHO20 Kypca
1 Dnemenmol 6eKMOPHOUL anzedopuvl
1.1 | OcHOBHBIE TOHATHS OcHOBHBIE TOHATUS  BEKTOpHOW anreOpel. CrokeHue
BEKTOPHOU alreOphI. BEKTOPOB: IPaBUIIO TPEYTOJIbHUKA, MIPaBUIIO
CkanspHoe MpOu3BeICHNE | MapajuleiorpaMma, HpaBUIO MHOTIOYTOJbHHMKA; BBIYUTaHHE
BEKTOPOB BEKTOPOB, yMHOXXEHHE BekTopa Ha 4mcio. CBoicTBa
JUHEWHBIX  omepauuii  Haxg  BekTopamu.  CkaisipHOoe
MIPOU3BEICHNE BEKTOPOB, €ro cBoiicTBa. OCHOBHBIE TEOPEMEI O
CKIAPHOM  TPOM3BEIEHUH  BEKTOpoB.  [IpuioskeHus
CKaJIIPHOTO TIPOU3BEICHUS BEKTOPOB
1.2 | BexropHoe npousBenenue | [lorsaTtne ymopsmodeHHOW TpoWkH BeKTOpoB. OmpeneneHue
BEKTOPOB U €ro BEKTOPHOT'O TPOM3BENEHUS BEKTOpoB. CBOICTBa BEKTOPHOIO
npuioxeHns. CMemaHHoe | MPOu3BeaeHHs BEKTOpOoB. OCHOBHBIE TEOPEMBI O BEKTOPHOM
IPOM3BEJCHUE BEKTOPOB M | MPOU3BEICHUU. ['eoMeTpruecKue NPUIOKEHUSI BEKTOPHOIO
€T0 MPHIIOKEHHSL. Mpou3BelicHuss  BekTopoB.  CMemraHHOe  TIPOHM3BEICHUE
BEKTOPOB M €ro cBOMCTBa. ['eomeTpuueckue NPUIIOKEHUS
CMEIIIAaHHOTO MPOU3BEICHHSI BEKTOPOB.
2 Ananumuueckan zeomempus Ha NIAOCKOCMU
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Coneprxkanue 3aHATUA
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2.1 | Cuctembl KOOpAWHAT Ha CucreMbl KOOPAWHAT HA TUIOCKOCTH: addUHHAS, JeKAPTOBAas,
mockoctu. [Ipocreitmue | monspHas. llpocrelimme 3agaun B KOOpAMHATAX: pACCTOSTHUE
3a/1a4M B KOOpJIMHATax MEXJ1y TOUKaMHU, JIEJIEHUE OTPE3Ka B 33JaHHOM OTHOILIEHUU

2.2 | IlpsimMasi Ha TJIOCKOCTH. Paznuunble cnocoObl 3amaHusl NOpPAMONM UM pa3IUYHbIC

YpaBHEHUS MPSAMOI: YpaBHEHUE MPSAMOM, 3aJaHHOU TOYKOU U
BEKTOPOM HOPMaJld, KaHOHMYECKOE YPaBHEHHUE MPAMOH,
[IapaMeTPUYECKOE YpPAaBHEHHUE IPSIMOW, YpaBHEHHE INPAMOU,
3aJIaHHON JByMsI TOYKaMH, YPaBHEHHS IPSIMOM C YIJIOBBIM
KOX(QPHUIMEHTOM, ypaBHEHHE MpsIMOH B OTpe3Kax, ooOiiee
ypaBHEHUE NpsIMOi. B3anmHoe pacnoiokeHue npsMbIx. Yo
MEXy ABYMs IPSIMbIMU. PacCTOsIHUE OT TOUKH J10 IPSIMOM.

2.3 | Kpusslie BToporo nopsiaka: | OnpeneneHue  OKPY>KHOCTH, KaHOHHYECKoe U oOiee

OKPYHOCTb, JJIJIUIIC ypaBHEHHUS OKPY>KHOCTU. B3auMHOe pacnosioxeHue npsaMoi u
okpyxHoctu.  OmpeneneHune  yuMnca,  KaHOHHUYECKOE
ypaBHeHue siumnca. CBONCTBa 3JUIMIICA, €M0 NOCTPOEHUE.
OKCLEHTPUCUTET U AUPEKTPUCHI DIUIMIICA.

2.4 | Kpussle BToporo nopsjka: | Onpenenenie  rumnepOosibl, KaHOHMYECKOE  YpaBHEHHUE
rurepoona, napadoma. runepoosbl, €€ CBONUCTBA. ACHMIITOTHI, SKCLEHTPUCUTET U
[TpuBenenue odiero JTUPEKTpUCHl runepOoinbl. PaBHOCTOpOHHSS rumnepbosia Kak
YpaBHEHHUSI KPUBOMH rpadpuk oOpaTHOH mponopuHoHaTbHOCTH. CompsbKEHHBIE
BTOPOTO MOPsSAKA K runepOonel.  OmnpeneneHue  napabojbl,  KaHOHHYECKOE
KaHOHMYECKOMY BHlY ypaBHeHHE TTapaboIibl, ee cBoiicTBa. PacmonoskeHue nmapadboIibt

OTHOCHUTENIbHO cUcTeMbl koopauHat. [lapabGona kak rpaduk
KBaJPAaTUYHON 3aBUCHUMOCTH. JIMpEKTOpHaIbHOE CBOMCTBO
KPHUBBIX BTOPOro nopsaka. [IpuBenenue obuiero ypaBHEHUs
KpUBOH BTOPOTO MOPSAJIKa K KAHOHUYECKOMY BUY.

3 Ananumuueckan zeomempus 6 npoCmpancmee

3.1 | ITnockocts. CriocoOsI [InockocTh, 3amaHHasi TOYKOW M BEKTOPOM HOpPMalld U €€
3a/laHus U ypaBHEHUS ypaBHeHue. IlnockocTs, 3amaHHas TOYKOM W JOBYMs
MJIOCKOCTH. HaIpaBJIAIOIIMMU BEKTOpaMH M ee ypaBHeHHe. [lmockocTs,

3aJjaHHas TpeMs TOUYKaMU U ee ypaBHeHHe. O01ee ypaBHEeHUE
IJIOCKOCTH. YPaBHEHHE IUIOCKOCTH B OTpe3kax. B3ammuoe
PacroJIOKEHUE IBYX U TPEX IUIOCKOCTEN

3.2 | IIpsimast B mpocTpaHCTBE Kanonnueckoe ypaBHeHue npsmoul. [Ipsmas kak JIUHUA
nepeceyeHus AByX miaockocrel. [lapamerpuueckue ypaBHEHUS
npsAMOi. YpaBHEHHE MPSIMOM, 3aJaHHOW JIByMsS TOYKaMH.
B3aumHOe pacnosnokeHue ABYX NPAMBIX B IPOCTPAHCTBE.
MeTtpuueckue 3a1a4i Ha IPSIMYIO U Ha TUIOCKOCTb. PaccTosiHue
OT TOYKM  J0  IUIOCKOCTH.  PaccrosHume — Mexay
CKPEIMBAIOIIMMUCA MPSAMBIMUA. YTOI MEXIy MpsAMOA H
IJIOCKOCTBIO. YTOJI MEX/y IBYMS IPSIMBIMHU.

3.3 | [loBepxHOCTH BTOPOTO [loBepxHOCTH  BTOpPOro  MOpsAKAa:  IMUIMHIPUYECKUE,
nopsiKa KOHUYECKHE  TOBEPXHOCTH.  BuIbl  HWIMHIPUYECKHX

MOBEPXHOCTEH  BTOPOrO  MOpsAKa, HX  KAaHOHUYECKHE

ypaBHeHHs. KoOHyC BTOpOro mnopsijaka, €ro KaHOHHYECKOe
ypaBHeHue.  Cdepa, KaHOHHYECKOE YypaBHEHHE C(ephl.
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DIIMNCoua, €ro KaHOHWYecKkoe ypaBHeHue. CBoiicTBa
amnunconsia. OIHOMOJIOCTHBIM TUNEepO0JION, ero CBOWCTBA,
KaHOHUYECKOE YpaBHEHHE. [[ByNOIOCTHEIN THIIEPOOION, €ro
CBOMCTBA, KAHOHHUYECKOE ypaBHEHHE.  JUIMNTHYECKHUI
napaboyion, ero CBOWCTBA, KaHOHMYECKOE ypaBHEHUE.
l'unep6onmueckuii mapabosous, ero CBONCTBA, KAHOHUUYECKOE
ypaBHeHue. M3ydenue ¢GopMbl MOBEPXHOCTH BTOPOTO MOPSIIKA
METOIOM CEUEHUU

Cemectp 3

4 Ilpeobpaszoeanusa niockocmu

4.1 | JIBM>KEHHE TUIOCKOCTH. JIBM>KeHne TIIOCKOCTH W €ro CBOWMCTBAa. YacTHBIC BHIBI
YacTHble BUABI IBMOKEHUN | IBMOKEHUI: MApaJUIEIbHBIA  NEPEHOC, MOBOPOT, OCEBasd

CUMMETpUs,  LEHTpajbHasi  CHUMMETpHUs,  CKOJb3AIIas
CUMMETPHSI, TOXKICCTBECHHOE IMPeoOpa3oBaHueE.

4.2 | IlogoOue ¥ TOMOTETHS [IpeobpaszoBanue mogodus. CpoiicTBa mogodus. ['omoTeTus
KaKk yYacTHbIM ciydail mnogoOus. CBoiicTBa TOMOTETHUH.
VYpasuenue romoretuu. [logobue kak KOMITO3UIUS TOMOTETHI
Y JIBDKEHUA. Y paBHEHUE OI00US.

4.3 | Apdunnbie AddurHBIE TIpeoOpa3oBaHMUS ITUTOCKOCTH. IlepcriekTHBHO-
npeobpazoBaHus ad¢dunnoe npeobOpazoBanue. Kocas cummerpusa. Cxatue u
TUIOCKOCTH pacTshkeHne. YpaBHeHue ad@uHHOrO Mpeodpa3zoBaHUsL.

CsoiicTBa apuHHBIX TpeoOpa3zoBaHUil.

4.4 | NuBepcust TNIOCKOCTH HNuBepcus miockocTH, ee CBOWCTBa, ypaBHeHue. [loctpoeHue
WHBEPCHBIX TOUeK. MHBepcus OKpy>KHOCTH U psAMoii. OOpazbl
r€OMETPUUYECKUX (PUTYp TIPU UHBEPCHUH.

4.5 | KoncrpyktuBHbie 3amaun | KoHCTpyKTHBHBIEC 3a/1a4H TIaHUMETpUU. OCHOBHBIE aKCHOMBI
MIaHUMETpUU.  MeToabl | KOHCTPYKTUBHOW reoMmerpun. (Cxema pelleHus 3aJad  Ha
peLIeHus noctpoenue. OcHoBHBIE reoMeTpruueckre Mmecta Touek (['MT).
KOHCTPYKTUBHBIX  3a4a4 | MeTroapl pelieHus KOHCTPYKTHBHBIX 3a/lad TUIAHUMETPHUH.
[JIAHUMETPUU Meron I'MT, meron ciipsimnenusi. PerieHne KOHCTPYKTUBHBIX

3a/1a4 METO/I0M TeOMETPUUYECKUX MPEOOPa30BAHMIA

5 Teopus uzoopasrxcenuit

5.1 | llentpanbHoe u | Onpenenenue LEHTPaIbHOTO u rapajieaIbHOT O
napajuieIbHOe MPOCKTUPOBAHUSI Ha TUIOCKOCTh. CBOWCTBA MapaieTbHOTO
MIPOEKTUPOBAHUE MPOEKTUPOBAHUSI. OptoronanbHoe MIPOEKTUPOBAHUE.

N300paxkeHne MIOCKMX U TPOCTPAHCTBEHHBIX (UTyp B
napajuieIbHON MPOEKIIUH.

5.2 | llpoeknmonnsii  veptex. | [lonsTue MIPOEKIIMOHHOT' O yepTexa. TpeboBanus,
OCHOBHbIE TO3UIIMOHHBIE | IPEAbIBISEMbIE K NPOEKIMOHHOMY 4eprexy. IlonHble u

3aJa4d Ha MPOEKIMOHHOM
qepTexe

HETIOJHBIE HM300pakeHHs. B3anMMHOE pacmojoXeHHe Tpex
TOYEK, JIBYX MPSMBIX, TOYKH M MPSMON, TOUKH U TUIOCKOCTH,
MPSIMOI M TUTOCKOCTH Ha TIPOCKIIMOHHOM YepTExKeE.
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OmnpeneneHre MO3UIMOHHBIX 33734, METOJABI HMX PEIICHHS.
OcHOBHbIE  TO3ULMOHHBIE  3a/Jadyd,  pellaemMble  Ha
MIPOCKIIMOHHOM YEePTEKE

5.3 | [loctpoenue ceyeHul | CeyeHUss =~ MHOTOTPAHHUKOB.  AKCHOMBI M TEOPEMBbI

MHOTOTPaHHUKOB CTCpPEOMETPUU B TOCTPOCHUH CEUCHHH MHOTOTPAHHHUKOB.
[lapanienbHOCTh MPAMBIX M IUIOCKOCTEH B IMOCTPOSCHUU
CEYCHMM  MHOIOrpaHHHUKOB. Merony “ciena  cexyuieu
II0CKOCTH . MeToa “BHYTPEHHEr0 MPOCKTUPOBAHUS

5.4 | Iloctpoenue ceueHuil | CeyeHusa Kpymiblx Tell. KpuBble BTOpPOro mopsiika Kak

KPYTJIBIX TEJ KOHMYECKHE ceueHus. Metoj “ciena cekyuien MmiocKocTH” B
MOCTPOCHUHM CEYEeHUH [WIMHApAa H KOHyca. Meroa
“BHYTPEHHETO MPOEKTUPOBAHUS B IOCTPOECHUU CEUEHUI
HWJIMH]IPA U KOHYCA.

5.5 | Merpuueckue 3ajaun | MeTtpuueckue 3a/1auu, periaeMbie Ha MPOSKIIMOHHOM YEPTEXKeE.

reOMEeTPHUH MeTtpuueckue 3aadydl IUIaHUMETpuH. MeTpuueckue 3aaadu
crepeomerpun. llocTpoeHue mepreHANKYIsApa W3 TOYKA K
OpsMOM W TIOCKOCTM B mpocTpanctBe.  OOmuit
MEePICHIUKYISIP CKPEUIUBAIONINXCS TMPSMBIX. BeramcieHue
AJIEMEHTOB MHOTOTPAaHHUKOB M KPYIJIBIX Tell Ha IOJHBIX
YepTeKax.

6 OcHosanusa zeomempuu

6.1 | [IpobGaema msaroro Ucropuueckuit 0030p 000CHOBaHUM T€OMETPHUH. 3apOXKICHUE
nocrynara. Obume nenyktuBHoro wmerona. ‘“‘Hawama” Eskmupa. IlpoGnema V
BOMPOCH! aKCHOMATHKH. HOCTyJaTa. DKBUBAJIEHTHI MATOTO MocTynara. OOImue BOpOCk
AOComI0THAS TEOMETPHSI.

akcnoMatuku. TpeOoBaHHS, TPEABIBIIEMbIE K CHCTEME
akcuoMm. AOcomoTHass TreoMeTpus. HekoTopeie Teopembl
abCOIIOTHON T€OMETPHH.

6.2 | Cuctembl akCuOM Cucrema axcuom ['mnbOepra, ee HEMPOTHBOPEUYUBOCTD.

Cucrema akcuom Beiins, ee HEIPOTUBOPEUNBOCTD. 3aa4l HA
J0Ka3aTeNnbCcTBO B akcuomartuke [wumpOepra. 3amaun Ha
J0Ka3aTeNnbcTBO B akcuomMaTuke  Beiimsa.  Akcuoma
napajuiensHoct  JloGaueBckoro,  ClenCTBUS U3 HEe.
OnpeeneHre MapayUICTbHBIX M PACXOISIIAXCS MPSAMBIX Ha
MII0CKOCTH JI0Oa4eBCKOTO, MX OCHOBHBIE CBOWMCTBA.

6.3 | Mogens I[Tyankape Hurteprnperarus reomerpun Jlobaueckoro: mojaens [lyankape
TUTAHUMETPHUH mwiaaumeTpun  JlobaueBckoro. IIpoBepka BBIMOIHHMOCTH
Jlo6aueBckoro akcroM JlobaueBckoro Ha mojenu [lyankape.

Cooepocanue npakmuueckux 3aHAmMuil

Cemectp 2
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1/0 | TeMbl JUCIUILIMHBI

1 Dnemenmul 6eKMOPHOIU anzedpol

1.1 | OcHOBHBIE TOHATHS OcHoBHBIE TOHSATHUS BEKTOpHOW anreOpel.  CroxeHHe
BEKTOPHOM aJreOpsbl. BEKTOPOB: IIPABUIIO TPEYrOoJbHHKA, IIPABUIIO

napajuieJorpaMma, IIpaBUJIO MHOTOYTOJIBHMKA; BBIYUTAHUE
BEKTOPOB; yMHOXEHHE BeKTopa Ha uncio. CpoicTBa
JIMHEHHBIX OIlepalvil HaJl BEKTOPAMH.

1.2 | Cxamsproe npousBeaenue | CkalsipHOE IPOU3BEIEHUE BEKTOPOB, €ro cBorcTBa. OCHOBHBIE

BEKTOPOB TEOPEMBI O CKAJIIPHOM IIPOM3BEIEHUU BEKTOPOB. [Ipnnoxenus
CKaJISIPHOTO IIPOU3BEECHUS BEKTOPOB

1.3 | BektopHoe npousBeacHue | [loHsATHE YHMOPSAOYEHHOW TPOWKH BEKTOpOB. OmpenencHue
BEKTOPOB U €T0 BEKTOPHOI'O IPOU3BEJIEHUSI BEKTOPOB. CBONCTBA BEKTOPHOTO
IIPUIOKEHUS. IIPOU3BENCHUS BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

npousBeaeHnu. ['eomeTpuueckue MNPUIIOKEHUSI BEKTOPHOTO
IIPOU3BE/ICHUS BEKTOPOB.

1.4 | Cmemannoe CMemianHoe IPOU3BEACHHUE BEKTOPOB M €ro  CBOMCTBA.
IIPOU3BE/IEHUE BEKTOPOB U | 'eoMeTpuyeckue MNpUIOKEHHUSI CMEIIAHHOTO IPOU3BEACHUS
€ro IPUJIOKEHUS. BEKTOPOB.

2 AHnanumuueckan zeomempus Ha NAOCKOCMU

2.1 | Cuctembl KOOpAWHAT HA CucreMbl KOOPAWHAT HA TUIOCKOCTH: adUHHAs, JEKapTOBas,
IJIOCKOCTH. HOJIApHasl.

2.2 | Ilpocreiitme 3a1a4uu B IIpocreiimne 3amaun B KOOPAMHATAX: PACCTOSIHUE MEXIY
KOOpAMHATaX TOYKAMH, JECJIEHUE OTPE3KA B 33JAHHOM OTHOLICHUH

2.3 | IlpssmMast Ha TUTOCKOCTH. Paznuunple  crmocoObl  3amaHust TPSIMOM M pa3IMYHbBIC

YpaBHEHUS IIPSMOM: YpaBHEHHE NPAMOU, 3aJaHHON TOYKOU U
BEKTOPOM HOpMajM, KAaHOHUWYECKOE YypaBHEHUE NPSIMOH,
MapaMeTpUYECKOE ypaBHEHHE IPSIMOMN, ypaBHEHHUE IPSIMOH,
3aJJaHHOM JByMsI TOYKaMH, YpPaBHEHMs MPSIMOW C YIJIOBBIM
KOX(QPUIMEHTOM, ypaBHEHHE MpsIMOH B OTpe3kax, oolliee
ypaBHEHHUE ITPSMOM.

2.4 | IlpsMast Ha TUTOCKOCTH. B3anMmHOE pacnonoxkeHue MpsMBIX. YIOJd MEXAy JByMs

npsMbeIMUA. PaccrosiHue or ToukM 10 mnpsiMoil. PaccrosHue
MEX/1y ABYMS MPSIMBIMU

2.5 | Kpussle BToporo nopsaaka: | OnpenesneHue  OKpPYKHOCTH, KaHOHHYECKoe U oflee

OKPYHOCTb, ypaBHEHUsI OKpY>KHOCTH. B3auMHoe pacnoyiokeHue npsiMon u
OKpPYXHOCTHU. B3anMHO€E pacrnosio;KeHue IByX OKpYKHOCTEN

2.6 | Kpussle BToporo nopsaka: | OnpenesneHue 3JUIMIca, KaHOHWYECKOE ypaBHEHHE SJUTUIICA.

3JUINTIC CBoiicTBa 2JUIHIICA, €r0 MOCTPOEHUE. OKCUEHTPUCUTET H
JUPEKTPUCHI AJUIUIICA.
2.7 | Kpusble BTOporo nopsigka: | Onpenenenie  rUmepOosibl, KaHOHWYECKOE  YpaBHEHHUE

runepOoa, napaboia.

runepOosibl, €e CBOWCTBA. ACHMIITOTBHI, IKCIEHTPUCUTET U
TUpeKTpuchkl runepOosibl. PaBHOCTOpOHHSIST rumepOosia Kak
rpaduk obpaTHOM mponopuuoHaabHOCTH. CompsiKeHHbIE
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runepOonel.  OmpeneneHue  mapaboibl,  KaHOHUYECKOE
ypaBHEHHUeE napadoJbl, ee cBoicTBa. Pacnonoxenue napadoJibl
OTHOCHUTENIBHO CHCTeMBbl koopauHat. Ilapaboma kxak rpaduk
KBa/IpaTU4HOI 3aBUCUMOCTH.

2.8 | IlpuBenenue oo1ero JlupekTopuaibHOE CBOWCTBO KPHUBBIX BTOPOTO MOPSAKA.
YpaBHEHHUS KPUBOMH [IpuBenenue oO1Iero ypaBHEHUsI KPUBOIl BTOPOTO MOPSAJIKA K
BTOPOTO MOPSIKA K KaHOHMYECKOMY BU]TY.

KaHOHHYECKOMY BHUY

3 Ananumuueckan zeomempus ¢ npoCmMpancmee

3.1 | ITnockocts. CriocoOsI [InockocTh, 3agaHHasi TOYKOM M BEKTOPOM HOpPMaid U €€
3aJlaHusl U YpaBHEHHUS ypaBHeHue. IlnockocTb, 3agaHHas TOYKOW U JOBYyMs
MIJIOCKOCTH. HaIpaBJSIOMUMH BEKTOpaMu U ee ypaBHeHue. [ImockocTs,

3a/laHHasi TpeMs TOUYKaMHU U €€ YpaBHEHHE.

3.2 | Ilnockocth. CriocoOb O6uiee ypaBHEHHE IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH B
3a/lanns 1 ypaBHCHUA oTpe3Kax. BzauMHoOe pacnonokeHue IByX U TPeX INIOCKOCTEN
IJIOCKOCTH.

3.3 | Ilpsamas B mpocTpaHCTBE Kanonuueckoe ypaBHenue mpsimol. [lpsimas kak JuHHUS
repecedeHus AByX Iockocten. [lapamerpuueckue ypaBHeHUS
npsIMOM. YpaBHEHHE MpPSMOM, 3aJaHHOM JBYMsS TOYKaMHU.
B3anmHOe pacnoioxkeHue IBYX IPSIMBIX B POCTPAHCTBE.

3.4 | Ilpsamas B mpocTpaHCTBE MeTtpuueckue 3a/1a4u Ha IPSIMYIO U Ha TUIOCKOCTh. PaccrosiHue
OT  TOYKH  JO  IUIOCKOCTH.  PaccrosiHue — mexuay
CKPEIMBAIOIIMMUCSA MPSAMBIMUA. YTOI MEXKIYy MpsSIMOA H
TJIOCKOCTBIO. YTOJ MEXAY ABYMS IPSIMBIMHU.

3.5 | IloBepxHOCTH BTOPOTO [loBepxHOCTH ~ BTOpPOro  MOPSAKA: UUIMHAPUYECKHE,

MopsiIKa KOHMYECKHE  TIOBEPXHOCTH.  BuIBl  HWIMHAPUYECKHUX
MOBEPXHOCTE  BTOPOTO  NOpsAKa, MX  KAHOHUYECKHUE
ypaBHeHus. KoHyc BTOporo mopsiika, €ro KaHOHHYECKOE
ypaBHenue.  Cdepa, kaHOHMYECKOE ypaBHEHHE CQEpBHI.
Onnuncousa, ero KaHOHMYecKoe ypaBHeHue. (CBoiicTBa
amnunconsia. OTHOMOIOCTHBIM TUNIEPOOJIONA, €ro CBOWCTBA,
KaHOHHYECKOE ypaBHEHHE. J[BYMOJOCTHBIN TUIIEPOOSIOUI, ET0
CBOMCTBA, KAaHOHMYECKOE YpaBHEHHE. JUTUNTHYECKHIA
napa0oyionsi, €ro CBOWCTBA, KaHOHMYECKOE YypaBHEHUE.
lN'unep6onmyueckuii mapaboynouns, ero CBOWCTBA, KAHOHHYECKOE
ypaBHeHue. M3yuenue GopMbl TOBEPXHOCTH BTOPOTO MOPSIKA
METOJOM CEYEHUN

3.6 | Meroa KoopIUHAT HA Pemrenue 3amay miiaHUMETPUH METOJIOM KOOpauHAT. Permenune
IUIOCKOCTH U B 3a/1a4 CTEPEOMETPUU METOIOM KOOPAUHAT
IIPOCTPAHCTBE
Cemectp 3

4 Ilpeobpa3zosanua niockocmu

4.1 | JIB>KeHUE MIOCKOCTH. JIBrKeHHE TIJIOCKOCTM M €ro cBoiicTBa. YacTHbie BHUABI

YacTHBIe BUIBI ABIKEHUH

JIB>KEHUI: MapaJJIeTIbHbINA MEPEHOC, ITOBOPOT.
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4.2 | JIBW>KeHUE TIOCKOCTH. YacTHble BUBI ABMKEHUI: OCEBasi CHMMETPUsI, IEHTPAJIbHAS
YacTHble BUJIBI IBUKEHUN | CAMMETpPHS,  CKOJb3SIIAs  CUMMETPHS,  TOXIECTBEHHOE

npeobpa3oBaHue.

4.3 | Ilogobue u roMOTETHS [IpeobpaszoBanue mogobus. CpoiicTBa mogodus. ['omorerus
KaK 4YacTHBIM ciydail momoOusi. CBoiicTBa TOMOTETHH.
VYpasuenue romoretuu. [logobue kak KOMIIO3UIUS TOMOTETHH
Y ABW)KCHUS. Y paBHEHUE TOJ00US.

4.4 | Abdunnase Ad¢unnsle mpeoOpasoBaHusi MIOCKOCTU. IlepcreKTUBHO-
npeoOpa3oBaHus adhpunHOE TpeoOpazoBanue. Kocas cummerpus. Cxarue u
IJIOCKOCTH pacTshkeHue. YpaBHeHue ad@uHHOrO mpeodpa3zoBaHusl.

CgoiicTtBa ad(hUHHBIX Pe0Opa3oBaHUM.

4.5 | NuBepcust mIOCKOCTH HNuBepcus miockocT, ee CBOWCTBa, ypaBHeHuE. [locTpoenue
WHBEPCHBIX TOUeK. MHBepcust OKpy>KHOCTU U psAMoii. OOpazbl
reOMETPUYECKUX (DUTYp IIPH HHBEPCHH.

4.6 | KoncrpykruBubie 3amaud | KoHCTpyKTHBHBIE 33124l TUIaHUMETpHH. OCHOBHBIE aKCHOMBI

IJIAaHUMETPUH. KOHCTPYKTUBHOW reoMmerpuu. (Cxema pelieHus 3ajad Ha
nocrpoenue. OcHOBHbIE reoMeTpuueckue mecra Touek (I'MT).

4.7 | Metoasl pemieHust | Meroasl pelIeHHs] KOHCTPYKTHBHBIX 3a/lay IUIAHUMETPHUH.
KOHCTPYKTUBHBIX  3aaad | Merog 'MT, meron cripsamienus. Pelienrne KOHCTPYKTUBHBIX
IJIaHUMETPUHU 3a/1a4 METO/IOM T€OMETPUUYECKUX MPEOOPa30BAHUIA

5 Teopus uzoopasricenuit

5.1 | LentpanbHoe u | Onpenenenue LEHTPAIBHOTO 51 MapayIEIbHOTO
napajuIeIbHOE IIPOEKTUPOBAaHMsI Ha IUIOCKOCTh. CBOMCTBAa MapajIeIbHOTO
IIPOEKTUPOBAHHE IIPOEKTUPOBAHMS. OproronaibsHoE IIPOEKTUPOBAHHUE.

N300paxeHne MIOCKMX M MPOCTPAHCTBEHHBIX (UTYyp B
NapajieIbHOM MPOEKIUH.

5.2 | llpoeknuonnsii  yeptex. | [lonsTue MIPOCKIIMOHHOT'O yepTexa. TpeboBanus,
OcCHOBHBIE TO3ULMOHHBIE | IPEABABISIEMbIE K NPOCKUMOHHOMY u4eprexy. [lonHble u
3a/ladyl Ha MPOEKIMOHHOM | HEMOJHble H300pakeHus. B3anMHoe pacrosoxeHue Tpex
qepTexe TOYEK, JBYX MPSAMBIX, TOUYKU U MPSIMOW, TOUKHA U IJIOCKOCTH,

MPSIMON U TUIOCKOCTH Ha MPOEKLIMOHHOM YEPTEXKE.
Onpenenenre MO3UIMOHHBIX 33Jad, METOJABI HMX PpELICHHS.
OcHOBHBIE  TO3MLUOHHBIE  3aJadyd,  peElIacMble  Ha
MIPOEKIIMOHHOM YepTexKe

5.3 | [Toctpoenue ceyeHuil | CeueHUsT  MHOTOTPAaHHMKOB.  AKCHOMBI M TE€OPEMBI
MHOTOTPaHHUKOB CTEpPEOMETPUU B TOCTPOCHUM CEYEHHH MHOTOTPaHHHUKOB.

[TapannenbHOCTh NPAMBIX M IUIOCKOCTEH B IOCTPOEHUU
CE€YEHU MHOTOTPaHHUKOB.

5.4 | Tloctpoenue ceueHuil | CeyeHuss MHOTOTpaHHUKOB. Meton  “cinena  cexyuuen

MHOI'OI'PAaHHUKOB m10ckocTH . MeTol “BHYTPEHHETO NPOEKTUPOBAHUSA
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Ne | HaumenoBanue pasznena,

/Tl | TeMbI AUCUUILIIMHBI Conepanne sansmis

5.5 | IlocTpoenue ceueHuil | Ceuenuss Kpyriblx Teia. KpuBbple BTOpPOro mnopsjaka Kak
KPYIJIBIX TEJ KOHUYECKHE ceueHus. MeTtoa “ciena cexkyuen miocKOCTH B

IIOCTPOCHHUH CEYEHUN IWIMH]IpA U KOHYcCA.

5.6 | [TocTpoenue ceueHul | Meton “BHYTPEHHEro MPOCKTUPOBAHUS B IMOCTPOCHUH
KPYTJIBIX TEJ CEUEHUI MIMH]pA U KOHYCA.

5.7 | Merpuueckue 3amauu | MeTtpuueckue 3aau, periacMble Ha IPOEKIIMOHHOM YEPTEXKE.
reOMEeTPHUH MeTtpuueckue 3aiadydl IUTAaHUMETpUH. MeTpuueckue 3aJavu

crepeomerpuu. llocTpoeHue mneprneHAuKyIsipa U3 TOYKU K
npsAMOM W IUIOCKOCTH B mpoctpaHcTBe.  OOmmui
MEePHEHIUKYISP CKPEUIMBAIOIIMXCA NpsIMBIX. Brruncinenue
AJIEMEHTOB MHOTOTPAaHHHUKOB M KPYIJIBIX TeJl Ha TOJHBIX
yeprexax.

6 Ocnosanusa zeomempuu

6.1 | [IpobGnema nsaToro Uctopuueckuii 0630p 060cHOBaHUI reoMeTpHH. 3apOKIeHUE
nocrynara. O6mue nenykTuBHoro meronaa. “‘Hawama” Epkmmpa. [IpobGnema V
BOMpPOCH! aKCHOMATHKH. HOCTyJaTa. DKBUBAJIEHTHI HATOrO mocTynara. O0Imue BOpoCck
AOCOII0THAs TEOMETPHUSL.

akcuoMaTtuku. TpeOOBaHHS, TPEABIBIAEMbIE K CHCTEME
akcuoM. AOcoiroTHas TeoMmerpus. Hekoropeie TeopeMsl
a0COJIIOTHON T€OMETPHUH.

6.2 | Cuctembl akCUOM Cucrema akcuom [mnnpbepra, ee HENPOTUBOPEUYUBOCTD.

Cucrema akcuoM Beiliis, ee HEIPOTUBOPEUNBOCTD. 3aJa4l Ha
J0Ka3aTeNnbCcTBO B akcuomartuke [wumpOepra. 3amaun Ha
JI0OKa3aTelbcTBO B akcuomaTuke  Beina.  Akcuoma
napamiensHoctu  JloGaueBckoro,  CIENCTBUS U3 Hee.
Ornpeznenenne napamieNbHbIX U PACXOIAIIMXCS MPSAMBIX Ha
1ockocty JIo0aueBCcKOro, MX OCHOBHBIE CBOMCTBA.

6.3 | Mozens Ilyankape WnTepnperanus reomerpun Jlobauesckoro: moaens [lyankape
TJIAaHUMETPUHU mnanuMerpun  JlobaueBckoro. IlpoBepka BBITIOJIHUMOCTH
Jlo6aueBckoro akcuom JlobaueBckoro Ha Mmojaenu Ilyankape.
[TpoMexxyTOuUHasl aTTeCTALUS - IK3AMEH

4 Tlopsimok OlEeHMBAHUSI ycleBaeMOCTH M CGOPMHUPOBAHHOCTH

KOMIIETEHIIMH 00yYalolerocs B TeKylleil U MPOMesKyTOYHOM aTTeCTalluu

21.]'[5[ MTOJIOKUTEILHOM OLCHKH TII0 pe3yJibTaTaM OCBOCHUSA JUCHUIIIIMHBI o6yqa}omeMycs{

HEOOXOAMMO BBITIOTHUTH BCE YCTAHOBJIEHHBIE BHUIBI y4eOHON paboThl. OleHKa pe3ybTaToB

paboThI oOy4arorierocst B 0amiax (1Mo BuaaM) mpuBeeHa B Tadymie 7.

Tabnuua 7 - banibHO-peUTUHTOBas OLIEHKA PE3YIbTATOB YUEOHOU PabOThI

obyuaroruxcs 1o Bugam (bPC)
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VYuebHas Cymma |Bugsl u pesynbrarel |OLieHKa B aTTECTallMM bannel
pabora (BuzbI) |0auioB |yueOHOM pabOThI
2 ceMecTp
Texymas 60 Jlexumonusle 1 6ansma nocemenue 1 5-9
y4yeOHas 3aHATHUS (KOHCIIEKT) |JIEKIIMOHHOTO 3aHATHS
pabora B (9 3ansTHI)
cemecTpe [IpakTuueckue 1 6ana - mocemenue 1 18 - 36
(ITocemenue 3aHATHA (OTYET O IIPAKTUYECKOTO 3aHATUS
3aHATUH 1O BBIITOJIHCHUH 2 fayna — nocemienue 1 3aHsaTus u
pacrucaHuio u nabopaTopHOi CYIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITIOJTHCHUE pabortsr) (18 paboTy Bcell Tpymibl,
3aJlaHui) 3aHATHH).
KonTposnbhbie 3a ogny KP ot 1 n0:
pabotsl (2 pabotei) |3 6asI0B (BBINOIHEHO 51 - 65% 5-10
3aJIaHU )
4 6anna (BeIOIHEHO 66 - 85%
3aJIaHUI )
5 6asna (BemmonaeHo 86 - 100%
3aJIaHH )
NuauBuayanbHOE 3 6as1a (OPOroBOE 3HAYCHUE) 3-5
3aJIaHHe 5 0a/1J10B (MaKCUMAJIbHOE 3HAYCHHE)
Hroro no tekyuieii padore B cemecTpe 31-60
[Tpomexyrtoun |40 VYcTHbI onpoc 20 6anu0B (moporosoe 3Hauenue)  |20-40
ast aTTecTanus 40 6an10B (MaKCUMaIbHOE
(ox3amen) 3HAYEHHUE)
HToro no npoMe;KyTo4HoM aTrecTaium (3K3aMeHy) 40 6amoB

CymMapHasi OlleHKA 110 I CUHUIJINHe:

Cymma 6auioB TeKyIien 1 IpoMexXyTOYHOM

arrecrauud 51 -100 6.
VYyebnas Cymma |Bugst u pesynbtathl |OlI€HKA B aTTECTAIlUU bambr
pabota (BuJibl) |0ayIoB |yueOHOM paboTh
3 cemecTp
Tekymas 60 JlekoHHbBIE 1 6anna mnocemenue 1 7-12
yueOHas 3aHATUS (KOHCHEKT) |JIEKIMOHHOTO 3aHATHUS
pabota B (12 3ansTHii)
cemecTpe [TpakTiueckue 1 6ana - nocemenue 1 14 - 28
(ITocemenue 3aHATUA (OTUYET O MPAKTUYECKOTO 3aHITUS
3aHATHI 11O BBITIOJTHEHUH 2 6anana — nocermieHue 1 3aHITHS U
paciuCaHHIO U nabopaTopHOi CYIIECTBEHHBIN BKJIAJ] HAa 3aHITHH B
BBIITOJIHEHUE pabotsi) (14 paboTy Bcell Tpymibl,
3a/1aHUi ) 3aHATHH).
KonTponbubie 3a onny KP ot 1 nno:
pabotsl (2 pabotei) |3 6asI0B (BBITOIHEHO 51 - 65% 5-10
3aJIaHNi )
4 panna (BeIMoOIHEHO 66 - 85%
3aJIaHNi )
5 6asna (BemmonHeHo 86 - 100%
3aJIaHNi )
NunuBunyansHOE 5 6ay10B (IOPOTOBOE 3HAYECHUE) 5-10
3aJjaHue 10 6ans10B (MakcUMaIbHOE
3HA4YCHUE)
Hroro no Tekyuieii padore B cemecTpe 31-60
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VYuebHas Cymma |Bugsl u pesynbrarel |OLieHKa B aTTECTallMM bannel
pabora (BuzbI) |0auioB |yueOHOM pabOThI
2 cemecTp
[Tpomexxyroun (40 YcTHBIH onpoc 20 6asnoB (moporosoe 3HaueHue)  |20-40
as aTrecTanus 40 6a/10B (MaKCUMaJIbHOE
(9x3amen) 3HAYEHHUE)
HToro mo npoMe;KyTo4HoM arrecTaiun (IK3aMeHy) 40 6amioB
CymMapHasi OlleHKA 110 U CUHUIInHE: Cymma 6aioB TeKyIel U MpoMexXyTOYHON

arTecTaluu 51-100 6.

5 MarepuajibHO-TeXHHYECKOe, IPOrPaMMHOe U y4eOHO-MeToauYecKoe
o0ecneyeHne TUCHUININHBI
5.1 YueOnasi imTeparypa

OcHoBHas yyeOHAas1 IUTEPATypa

1. Atanacsia, C. JI. 'eomerpus 1: Yuebnoe nocooue / Atanacsu C.J1., [TokpoBckuit
B.I'., - 2-e u3n., (311.) - MockBa :BMHOM. Jla6. 3nanmii, 2017. - 334 c.: ISBN 978-
5-00101-452-2. - Teker : ANEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/541056

2. AtanacsH, C. JI. I'eometpus 2 : yuebHoe nocodue st By3oB / C. JI. ATaHacsH,
B. I'. [TokpoBckwuii, A. B. Ymakos ; mox pen. C. JI. AtanacsHa. - 2-¢ u3a. - MockBa
: Jlaboparopust 3uHanuii, 2020. - 547 c. - ISBN 978-5-00101-678-6. - Tekcr :
anextpoHHbIi. - URL: https://znanium.com/catalog/product/1201312

JlonoiHUTeIbHAS JIUTEpPaTypa

1. Hanunrep, B. A. T'eomerpusi: miiaHUMETpUUYECKUE 3aa4U HA MOCTPOEHUE :
yaebHoe mocobue s By3oB/ B. A. Jlanunrep. — 2-e u3a., ucmp. — Mocksa :
NznarenscTBo FOpaiit, 2020. — 155 c. — (Bwicmee o6pazoBanne). — ISBN 978-
5-534-05758-4. — Tekct : anektponnbii // DBC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/454909

2. [IpuBanos, . . Ananutuyeckas reoMmetpus : ydeOHUK 115 By30B / U. H.
[TpuBanos. — 40-e u3x., crep. — Mocksa : UsnparensctBo FOpaiit, 2020. — 233 c.
— (Boicmiee o6pazoBanue). — ISBN 978-5-534-01262-0. — Tekcr : 251eKTpOHHBIIMA
// OBC KOpait [caiiT]. — URL: https://urait.ru/bcode/451192

5.2 MaTepuajibHO-TeXHUYECKOE U MPOrPpaMMHOe o0ecrneyeHne U CHUITUHbI

VY4eOHble 3aHATHS MO JUCLUIUIMHE TPOBOAATCA B yueOHbIX aynutopusix HOU
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KemI'V:

T'eomerpus

216 Aymuropus METOAMKH MATEMAaTHYECKOTO pas3sBUTUS M OOyUCHHS
MareMaTuke Y4eOHas ay JUTOPHS sl IPOBEACHHS 3aHIATHH JIEKIIHOHHOTO
TUMA, CEMHUHApCKOro (MPAaKTUYECKOro) THUMA, IS TPYMIOBBIX H
WHIUBHYJIbHBIX KOHCYJIbTAIHH, TEKYIIEro KOHTPOJIS "
MIPOMEKYTOUIHON aTTECTaNU (MyJIBTHMEIMITHAS )

CneumanusupoBanHas (yueOHas) MeOenb: JocKa MejoBas, Kadenpa,
CTOJIBI, CTYJIbS

OOopyznoBaHue Ui Tpe3eHTAUMH Y4eOHOro Marepuana: JocKa
WHTEPaKTHBHAsS, KOMIIBIOTEP IIPENOJaBaTelsi C MOHUTOPOM, MPOEKTOD,
aKyCTHYecKas CUCTEMa, SKpaH

Hcmoneszyemoe mporpammuoe obecrieuenne: MS Windows (Microsoft
Imagine Premium 3 year mo cyGuineH3noHHOMY 0oroBopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice (cBoGomno
pacmpoctpansemoe I10), antusupycuoe 10 ESET Endpoint Security,
munensuss NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox
(cBoGomHo pacmpoctpansiemoe I10), Google Chrome (cBoGomHO
pacnpoctpansiemoe [10), Opera (cBobomno pacmpoctpansemoe [10),
Foxit Reader (cso6oano pacmpoctpansemoe I10), WinDjView (cBo6oaH0
pacnpoctpansiemoe [10), Snnpekc.Bpaysep (oTeuecTBeHHOE CBOOOTHO
pacnpoctpansiemoe [10).

WurepHer ¢ obecnieuenneM nocryna B OM1OC

654027, KemepoBckas
obmacte - Kysbacce, T.
HoBoky3Henk,  mp-Kr
[Inonepckuid, m.13,
oM. 1

5.3 CoBpeMeHHbIE MPo(heccHOHATbHBIE 0a3bl JAHHBIX U HH()OPMALIMOHHbIE

ClIpaBOYHbBIC CUCTEMBI.

Ilepeuens CIIB/l u UCC no aucuuiuinHe

1. O6mepoccuiickuii MaTeMaTHuecKuii moptan (MH(pOpMaImoHHas CUCTEMA) -
http://www.mathnet.ru/

2. Undopmanmonnas cucrema «EquHoe 0KHO JocTyna K 00pa3oBaTeIbHBIM
pecypcamy» - http://www.window.edu.ru.

3. zboMATH - https://zbmath.org/ - wmaTemaTnueckas
OXBaThIBAIOIIIAst MaTepuaibl ¢ KoHia 19 Beka. zbMath coxepxut okoso 4 000

0aza JTaHHBIX,

000 moxymenToB, u3 6omee 3 000 xypHasioB u 170 000 kHUT TTO MaTeMaTHKE,
CTaTUCTHKE, WHPOPMATUKE, a TaKXKE MAIIMHOCTPOEHHUI0, (U3HKE,

CCTCCTBCHHBIM HayKaM H JIp.

6. Unble cBeaenus U (WJIn) MaTepualbl.

6.1. IIpuMepHbIe TeMbI NMCbMEHHBIX Y4eOHbIX padoT

Kontpoabnas padora Nel

Ananumuueckasn ceomempus Ha njiockocmu

BapuanTt (oOpazen)
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1. Haiitu xoopmunatel Touek M(3;1), N(-1;5), P(-3;-1) B HOBOi#1 cucTeme KOOpaUHAT, €CIIH
OCH KOOP/IMHAT IIOBEPHYTHI BOKPYT Hauasa KOopuHAT Ha yroi (-45°).

2. BriBecTu ypaBHEHHE T€OMETPHUYECKOTO MECTa TOYEK, YAAJICHHBIX OT HpsMon 8x-15y-25
Ha 2 eauHuibl. CenaTh 4epTexk B CHCTEME KOOpUHAT.

3. CocTaBUTb ypaBHEHHE DJUIMIICA, (DOKYCHI KOTOPOTO PACHOJOKEHBI OT OcH abcuucc

5
CUMMETPUYHO OTHOCUTENIBHO Hayajla KOOpAUHAT, €CIIM JaHbl Touka M(2; — 5) IUIMIICA U

2
€ro IKCIICHTPUCUTET e=§ :

4. TlpuBecTn ypaBHEHHE KpHBOi 9x2-24xy+16y%-20x+110y-50=0 k KAHOHHYECKOMY BUJY U
IIOCTPOUTD €€ B CUCTEME KOOPUHAT.

5. Jlan mapamtenenunes ABCDABCD |, rae A(4;-3;2), B(6;1;-1), D(-4;-2;0), A'(-2;-6;6).
A) Caenatp 4epTex B CUCTEME KOOPJIUHAT.
B) Haiitn 066eMm ABCDABCD.
B) Haiitu miomans ocnoBanust ABCD.
I') Haiitu BeicoTy A H, onymennyo na (ABCD).
J1) Haiitu yron mexny AB u A'D'.

KounTpoJsbHnas padora Ne2

Ananumuueckasn ceomempun 6 npocmpancmee
|. B npsiMOyroJsibHOH 1eKapTOBOM CUCTEME KOOpJAUHAT JlaHbl 4 Touku A B,C,D.

1. Toctpouts nupamuay ABCD;
2. CocraButs ypaBHenue rpaneit ABC, BCD.
3. Hamucare ypaBHeHMe nepneHIuKyysipa u3 D Ha rpaHb ABC, HailTW ero JUIMHY U TOYKY

najieHust Ha ABC (OCHOBaHME NEPIIEHANKYIIAPa);
4. Hanucath ypaBHEHHE NEPHEHIUKYJsApa U3 A Ha NpAMyr0 BC, HalTH €ro JUIMHY M TOYKY
naaceHus Ha BC
Haiitu yron mexnay npsimoii AC U rpanso BCD;
Haiitn yron mexny rpansmu ABC 1 BCD;

Haiitu yron mexny npsimeivu AD u BC;

© N o O

Hanucath ypaBHeHHe OUCCEKTpHCHI yria BAC, HalTH TOUKY ee najeHus Ha BC .

I1. B npsiMmoyroipHOM JeKapTOBOM CHCTEME KOOPAUHAT MOBEPXHOCTH 3a/1aHa CBOUM
ypaBHeHueM. [loctpouts ee B cucreme koopauHat OXYZ.

Bapuanrsl 3a1anni

Tabnuna k 3aganuro . Tabmuna k 3aganuro |1.

Ne A B C D Ne

1L [ (200)] (0:50) | (0;0;2) | (2,2;0) 1. X2+2y%+372-24=0
2. | ©0;0) | (0,20) | (0;0;2) | (2,0;2) 2. 9y2-47%=36

20



3. | (20,0)| (0;20) | (0;0;2) | (0;2;2) 3. x2-2y?+32%+6=0

4. | (20,0)| (0;20) | (0;0;2) | (20,2 4, x2-2y? +4=0

5 | ©00) | (0;20) | (0;0;2) | (22;0) 5. 36x%-9y?+422-36=0

6. | (20,0)| (0;2,0) | (0:0:1) | (0;2;4) 6. y2-2z+4=0

7. 1 (202) | (010) | (0;0;3) | (0;22) 7. 9x%+4y?=36

8. | 0;1) | (0,2,0) | (0;0;2) | (2,2;0) 8. Xy 2 .
6 9 16

9. | (400 | (L0) | (0,0;1) | (220;2) 9. 3x%+4y2-1222-12=0

10. | (0;4;1) | (0;10) | (L0;4) | (2,00) 10. y?-2z=1

KonTpoJasnasi paora Ne3
Ilpeobpazosanus nnockocmu
Bapuant (o0Opas3ertr)

Jlanbl 1Be CTOPOHBI NapajuleJorpaMMa M Yrojl MEXAy €ro auaroHairssMu. lloctponts
HapajIeaorpamMmm.

Vrkazanue: Coenamv napannenvHuilti nepenoc Ha ompe3ok AB, 20e AB — ocnosanue
napannenocpamma.

JlaHbl 1Be OKPYKHOCTHU M TOUKa A, UM He npuHaaiexamas. [loctpouts paBHOOEIpEHHBII
tpeyroabHUK ABC (AB=AC) ¢ 1aHHBIM yTJIOM O TIPY BEpIIMHE A TaK, YTOOBI TOUKH B 1
C nexanu Ha ABYX JJaHHBIX OKPY>KHOCTSX (METOJ TOBOPOTA).

Man octpsiit yron AOB u Touka M BHyTpu Hero. [TocTpouTh OKpy>KHOCTbH C IIEHTPOM Ha
ctopone yria BO, kacarolryrocsi Ipyroil CTOpOHbI yriia ¥ MPOXOJIALIy0 yepe3 Touky M
(MEeTOoJI TOMOTETHH U TIOI00uS).

JlaHa OKpy»HOCTb M JABE TOYKH, €M HE NpHHAUIeKamue. Upe3 3T TOYKH MPOBECTH
OKPYHOCTb, OPTOTOHAJIbHYIO JAaHHOW (METOJ] MIHBEPCHUN)

Konrpoabnas padora Ned
Teopusa uzoopascenuii

Bapuant (oOpa3err)
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1. [Toctpouts wu300paXKeHWE MPABUIBHONM BOCBMUYTOJbHOW mnupaMuzbl. llocTpoutsb
n300pakeHre PaBHOOEIPEHHOTO MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, OMHUCAHHOTO OKOJIO
OKPY’KHOCTH.

2. [TocTpouth AByMs croco0aMy CeueHHE HAKJIOHHOTO MMapajelenunea IIOCKOCThIO,
3amaHHoN Toukoii M Ha GokoBom pebpe m Toukamu N u P Ha mimockoctsax nByx
CMEXHBIX rpaHeil. IlocTpoeHue BBIMONHUTH B TpapUUEcCKOM pEJaKTOpe WM B
KOMIIbIOTepHOU nporpamme ‘“JKuBas marematuka’.

3. ITocTpouts ceueHue TpeyroabHON NUPaMU/Ibl, €CIIH INIOCKOCTh IPOXOJUT YEPE3 CTOPOHY
ocHoBanust 1 Touky M (M,) BHe mupamuzpl, rne M, — mpoekuuss M u3 BepumHBI
NUpaMUIbl Ha IUIOCKOCTh OCHOBaHMS. llocTpoeHue BBIMOIHUTH B TpapUUECKOM
pEAAKTOPE UM B KOMIIBIOTEPHOM nporpamme “Kupast MmaremaTuka’.

4. [TocTpouTh ceueHne KOHyca MIOCKOCTHIO, 33JaHHON TOYKOW Ha OJHON U3 00Pa3yrOIUX
u ciegoM L Ha mimockocTu ocHoBaHus, mpuueM L mepecekaet ocHOBaHHE KOHYCA.

B xy6e ABCDA,B,C,D, nocrpouts o6umit nepnenaukyisp npameix AB u B,C.
Ha un3o0pakeHny paBHOOEAPEHHOIO TPEYroJbHHUKA, BBICOTA KOTOPOI'O paBHA CTOPOHE
OCHOBaHWUS, IOCTPOUTH U300paKeHNE LIEHTPOB BIMCAHHOI'O U OMHMCAHHOTO KPYTOB.

NuauBuayaabHoe 3aJaHUE 110 TeMe “Iemenmupl 6eKMOPHOIL
anzeopuvl. Cucmemovl KOOpOUHAM HA NAOCKOCHMU U 8
npocmpancmee’

Bapuanr (o0Opaserr)

1. Moka3zats coueTaTenbHOE CBOWCTBO ONepauy cyMMbI BekTopos: (a+h)+c=a+(b+c)

2. YOpoCTUTh BEKTOPHBIE BHIPAYKEHUS:

a) AB+D,C, +BB+B,A +BB, + DA ;

6) %AC1+%£+%®+%ﬁ,ean BC — AD, AA = BB,, CC, = DD, .

w N

Wl

3. OOpa3yloT JHM  BEKTOPHI 5{

OPTOHOPMHUPOBAHHBIN O6a3uc?

4. B terpasnpe OABC mutockue yrisl npu BepmmHe O — mpsimble. Mcmonb3yst BEKTOPBI, HAWTH
yroq Mexay ouccexktpucamu yrioB AOB u BOC.

5. Huknouooii nHaswieaemcs mpaekmopus, onucvleaemas moukou M oxkpyycnocmu paouyca T,
kamswetcs 6e3 ckonvocenus no oannou npsamou |. Tlpuuss mpsmyro | 3a ock abcuumce, a
HayaJbHOE TOJIOKEHHE TOYKHM M 3a Hauano KOOpAHWHAT, HAIKMCaTh YpaBHEHHE IMKJIOWIBI U

MMOCTPOUTH €€ IO TOUKAM.
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I/IHIII/IBI/II[yaJIl:HOB 3aJaHue 1o TeMe

Jlooaueeckozo”

“Mooenv Ilyankape naanumempuu

B mooenu Ilyankape nocmpoums 3a0anuyto Kongueypayuro ceomempuu Jlobaueeckozo.
1. TlocTpouTh TPEYroJbHUK C TPEMS AJAHHBIMHU BEPLIMHAMH U €0 MEAUAHBI.

o

NEPIEHIUKYIISIPBI.
[Toctpouts paBHOOEAPEHHBIH TPEYTOJIBHUK U €T0 BBHICOTY, IPOBEIEHHYIO K OCHOBAHHUIO.
[TocTpouTth paBHOOEIPEHHBIN TPEYTOJIBHUK U €70 MEAMAHY, IPOBEIECHHYIO K OCHOBaHHMIO.

[TocTpouTh paBHOOEIPEHHYIO TPATICIHIO.

5
6
7. TlocTpouTh Tpamenuio 1 ee CPeIHION JIUHUIO.
8
9

OCHOBAHHIO.

14.
15.

IpSMOTO
16.
17.

PSIMOTO

yria.

yria.

[TocTpouts mapasieniorpaMm U OJHY U3 €ro BbICOT.
. [TocTpouTh Tpamemuto u ee BhICOTY.
. I[Toctpouts Tpamenuto u 6GucceKTpucy oaHoro (Jirodboro) ee ocTporo yria.
. Ioctpouts napasienorpaMm U OUCCEKTPUCY €0 OCTPOTrO yIJia.
. Iloctpouth paBHOOENPEHHBIH TPEYTOJLHUK U €ro OHCCEKTPUCY, MIPOBEICHHYIO K

HOCTpOI/ITB TPEYTOJBHUK C TPEMA JAaHHBIMU BEPIIHMHAMHA 1 €0 BBICOTHI.
HOCTpOI/ITB TPCYTOJIbHUK C TPEMA JAHHBIMU BEPUIIMHAMUA U €TI0 6I/ICCGKTpI/ICBI.
HOCTpOI/ITB TPEYIroJbHUK C TpEMA JaHHBIMU BC€pHIMHAMKU MW €ro CEpCAUHHEBIC

[TocTpouTs Ba paBHBIX MEXy COOON NPSIMOYTOJIbHBIX TPEYTOJbHHKA.
ITocTpouTh NPSIMOYIOJIBHBIN TPEYTONBHUK U €r0 MEAWaHy, MPOBEICHHYIO U3 BEPIIUHBI

[Toctpouts yeTbipexyronbHuK Cakkepy U OMCCEKTPUCHI €0 MPSIMBIX YTIIOB.
ITocTpouTh NPAMOYIOJIBHBIM TPEYTOJBHHUK U €r0 BBICOTY, IIPOBEICHHYIO U3 BEPLUHUHBI

6.2. IlpumepHbie BONPOCHI U 3aJaHus / 321a4U JJIS1 NMPOMEXKYTOUYHOM

arrecranmun

Taﬁ.lmua 8- HpI/IMeprIe TCOPETUYECCKUE BONPOCHI M MIPAKTHYECCKHE 32 TaYH K IK3aMECHY

TEOPEMBI
aIreOpsl

BEKTOPHOMU

BEKTOPOB, WX OTpeelieHHe U
CBOMCTBA.

2. YMHOXEHHE BEKTOpa Ha
YHCIIO, onpeeeHue u
CBOIICTBA.

3. Basnc CHCTEMBI
BEKTOPOB. Teopemsl 0
pa3noXKeHUH BEKTOpa 10 Oa3ucy.
4, Heob6xonumoe i
JIOCTaTOYHOE yCIIOBHE
KOJUIMHEAPHOCTH BEKTOPOB.

5. TeopeMbl 0
KOOpAWHATAX JIMHENHON
KOMOHWHAIIUY BEKTOPOB.

Paznensr 1 Tembl [IpumepHsie Teoperuueckue | [IpumepHbIe npakTHYECKHE 3a1a4H
BOIIPOCHI
2 cemecTp
1. DieMeHTBI BEKTOPHOM AJITeOpEI
1.1 OcHosuble noHsiTHA | | 1. Cnoxenue u Berantanue | 1. Jlan mapamienorpamm ABCD, M —

TOYKA TIEPEeCeYeHUs] €ro JuaroHaJeH.
Beipazure BektOopel MA, MB uepes
BekTOpel AB=a u AD=b.

2. lanbr Bekropsl: a=(1;-2), b=(-0,5;1),
¢=(2;0). Haligure KOOpAMHATHI BEKTOPOB

c—2b a+b
2

3. Bexrop a=(5;4) umeer Hadajo B
touke A(-2;3). Haiimute koopamHATHI
KOHIIa 3Toro BekTopa. IlocTpoiite 3TOT
BEKTOpP B IPSIMOYI'OJIBHOM JEKApTOBOU
CHCTeMEe KOOPIHMHAT.

nu —C.
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4. N300pa3ute Ha INIOCKOCTH HEKOTOPHIN

BEKTOD A U TIOCTPOMTE BEKTOPHI /2 4, -

a+/3.

5. OmpenenuTh BUJ YeThIPEXyTOJIbHHUKA
ABCD, eciz A(1, 1,4), B(1,3, -1), C(5,
5,-3), D(5, 3, 2).

1.2. CkaisipHoe
MPOMU3BEICHUE BEKTOPOB

6. CkansipHoe
MIPOM3BEICHHUE BEKTOPOB,
3aJJaHHbIX KOOpIWHATaMH.
Mopynb BeKTOpA.

1. CxkanspHoe
MIPOM3BEICHHUE BEKTOPOB,

ONPEACIICHUE U CBOMCTBA..

6. B npsMoyrompHOWH JAeKapTOBOMH
CUCTEME KOOpIMHAT 3aJJaHBbI
KOOpJMHATHI JIByX BEPILHH
tpeyromsiuka  A(1;-2) u  B(3;4).

Haiinute KoOpauMHATBI €ro TpeThen
BepminHel C, 3Has, YTO 3Ta BEpIIUHA
nexut Ha ocu Ox u uto ZACB=90°.

7. Haitnute yrael Tpeyronpauka ABC,
3Hasl MPAMOYTOJIbHBIE KOOPIUHATHI €ro
BepmmH: A(2;1), B(-3;2), C(0:4).

1.3.
MPON3BE/ICHHE BEKTOPOB

BexropHoe

8. Omnpenenenue u CBOMCTBA

BEKTOPHOTO IPOU3BEICHHUS
BEKTOPOB

9. BekropHOE TpOM3BEACHUE
BCKTOPOB, 3aJaHHbIX CBOUMH
KOoopAuHaTaM1 B
OpPTOHOPMHPOBAaHHOM Oa3uce

10. I'eomeTpuueckue
MPUIOKEHUS BEKTOPHOTO

[IPOM3BEIECHHSI BEKTOPOB

8. HaiimuTe 1UIOMAgs TPEYroIbHUKA
ABC, 3Has IPSIMOYTOJIBHBIE
KoopauHatel ero BepmuH: A(2;1;1), B(-
3;2;3), C(0;4;1).

9. Hailinzure BBICOTY Napajuienorpamma
ABCD, omymennyio Ha ctopoHy AD,

ecm AB = {4;5;4}; AD = {1; —1;\/7}

1.4. CwMmemnagHoe
MIPOU3BEJICHUE BEKTOPOB

11. Ompenenenne W CBOHCTBA
CMEIIaHHOTO MIPOU3BEICHHUS
BEKTOPOB

12. CmemraHHOE MpOU3BENECHUE
BEKTOPOB, 3aJaHHBIX CBOMMH
KOOpJAWHATAMH B
OPTOHOPMHPOBAHHOM Oa3uce
13. I'eomeTpuueckue
MIPUIOKEHUS CMEIIaHHOT'0
MIPOM3BEICHHS BEKTOPOB

10. Haiigure o0vem terpasapa ABCD,
ecmm A(2;1;1); D(2;-1;2); C(-2;0;1); B(-
3;2;5).

11. Haiigure BbicoTy TeTpasapa ABCD,
NPOBEJICHHYIO M3 BEPIINHBI A Ha TPaHb
BCD, ecmu A(2;-1;1); D(2;-1;-2); C(-
2;0;1); B(-3;-2;5).

12. Tlokasartb, uro Touku A(2, -1, -2),
B(1, 2, 1), C92, 3, 0) u D(5, 0, -6) nexat
B OJIHOM IIOCKOCTH.

13. Tlokasatb, uTo BeKTOpHI a=-i+3j+2K,
b=2i-3j-4k, c=-3i+12j+6k

KOMILJIaHAaPHEL.

2. AHanuTHYECKasi TeOMETPHs Ha INIOCKOCTH

2.1. CucreMbl KOOpAMHAT

14. Addunanas CUCTEMBI

14. Haiitn mmomanp KBaapara, eciiu

Ha UIOCKOCTH. | KOODIMHAT Ha TJIOCKOCTH W B | JaHBI KOOPJAWHATHI JIByX €r0 CMEKHBIX

Ipocreiimme 3amaun B | MPOCTPAHCTBE. [Tpeo6pasoBanue | Bepiut (1;-2) u (4; 2).

KOOp/IMHATAxX adpuHHOI cucTeMbl KoopAuHAT. | 15. 3Hast NpsAMOYyrojbHbIE KOOPAMHATHI
15. IIpssmoyroneHas BepwMH Tpeyroibauka A(1;-2), B(1;1),
cucrema KOOpPJMHAT Ha | C(5;-2), HalimuTe OIMHY €ro MeJHaHBI
mwiockoctd.  IIpeobpazoBanue | CM.

PSIMOYTOJIbHON cucremsl | 16. HaiiTu, B KakOM OTHOIIEHUH TOYKa
KOOpJIUHAT. C(3;2) nenut otpe3ok AB, ecu A(0;5),
16. Ipocreiimme  3amaun | B(-1;6).
aHAJTUTUYECKOM T€OMETPHHU:
paccTossHUE ~ MEXIOy  ABYMs
TOYKAMH, JICJICHHE OTpe3Ka B
3aJJaHHOM OTHOLICHUH
2.2. [psmas Ha | 17. Obuiee ypaBHeHue | 17. B mpsMoyroneHOH —JeKapTOBOH
IJTIOCKOCTH. OpsAMOH;  ee  pacHOJIOKEHUE | CHCTeMe KOOpPIMHAT COCTaBbTE
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OTHOCHTEIHLHO CHUCTEMBI
KOOD/IMHAT.

18. ITapamerpuueckue u
KaHOHUYECKUE ypaBHEHUS

IpsAMOH. YpaBHEHHE NIPSIMOU B
OTpE3Kax.

19. VpaBHeHHE NPSIMO €
YTIIOBBIM ko3 pumenToM.
YpaBHeHHE NOpsSIMOM, 3alaHHOU
TOYKOW M BEKTOPOM HOpPMAJIH.
20. Yron Mexay IByMs

YpaBHEHHUS OuccekTpuc YTJIOB,
o0pazyeMbIX TIPSAMBIMH  3X-y+5=0 w
3x+y-4=0.

18. Yepes Touky mepecedeHUs MPSIMBIX
3x-y=0 u x+4y-2=0 nposeneHa npsmas,
MEPIeHINKYIISIpHAS K TpsaMoit 2x+7y=0.
Halinute ypaBHeHHMe 3TOM mnpsMON B
NPSAMOYTOJILHOW JIEKapTOBOM cHCTEMe
KOOpJMHAT.

19. Hanumure ypaBHeHHE HpsMOi,
NPOXOIAIICH Yepe3 TOUKY MepeceueHus

MPSAMBIMH. VYcnoBus | npamMeix 2x+3y-8=0 u 5x-y-3=0 u Touky
MapauIeIbHOCTH u | mepecedeHus npsambix 4x-3y+3=0 u x+y-
MIEePIEeHIUKYIIPHOCTH nByx | 1=0.
MPSIMBIX. 20. aHbl IIpSIMOYTOJIbHBIE KOOPAMHATHI
BepmnH TpeyrombHuka A(2;0), B(1;:1),
C(5;4). Haiinute AmUHY BBICOTHI 3TOTO
TPEyroJbHUKA, MIPOBEICHHOM u3
BEPUINHBI A.
21. CocraBuTh YypaBHEHHE TIPSIMOM,
npoxojsamei uepe3 Ttouky A(l, -2) u
PR »
TIeBBIH (HOKYC AIITHIICA 259
22. CocTaBuUTh ypaBHEHHE MPSIMOI,
npoxojsamei 4yepe3 Touky A(l, 3) u
PR
MpaBbIi POKYC TUTIEPOOITHI 169
23. Haiitu paccTosHHE OT IICHTpa
2, .2
OKpYXHOCTH +y +2y=0 bi (4]
npsMoit
y=4-2x.
2.3.  Kpueie BrOporo | 21. YpaBHeHue 24. CocraBbTe ypaBHEHHE NapabOIIbL,
nopsizka OKPYKHOCTH. B3aumHoe | ecnm u3BecTHO,  uyTO  mapabora
pacroiioxkeHue IBYX | CHMMETpUYHa OTHocuTenbHO ocu Oy,
OKpPYXKHOCTEH, OKpYXKHOCTH H | pokyc momemaercs B Touke F(0;2),
MIPSIMOHA. BEpLIMHA  COBMAJaeT C  HayaJloM
22. Kanonnueckoe KOOpJIMHAT.
ypaBHeHue  mapabonbl, ero | 25. CocTaBbTe KAHOHUYECKOE YPaBHEHUE
CBOWCTBA. THIIEPOOITHI, ecin JUTMHA
23. Kanonunueckoe NEHCTBATEINBbHOM ocu paBHa 6,
ypaBHEHHE JIIIHTICA, ero | rumep0bojia MPOXOAUT Yepe3 TOUKY
CBOMCTBA. M(9;4).
24, Kanonuueckoe 26. CocTaBbTe KAHOHUYECKOE ypaBHEHHUE
ypaBHEHHE TUNEpPOOJIBl, €ro | JJUIMIca, 3Hasg, 4YTO JUIMHA MaJlod
CBOWCTBA. MOJyOCH paBHAa 3, OSKCIEHTPUCUTET
25. [Tapabona kak rpaduk | paBeH.

KBaIpaTUYHON (QPyHKIHH.

26. I'unepbona kak rpadux
00paTHOW  TIPONOPIIMOHATEHOMN
3aBHCUMOCTH

27. CocraBbTe ypaBHEHHE OKPY)KHOCTH C
nmeHTpoMm B Touke O(5;2), kacaromencs
npsiMoi x-3y+2=0.

28. Hammcath ypaBHEHHE OKPYXHOCTH,
JIUaMETPOM KOTOPOH CIYXKHT OTPE30K

npsIMOit 4 3 , OTCEUYEHHBIN OCAMU
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| KoopauHaT.

3. AHamuTuueckas TCOMCTpHUSA B IPOCTPAHCTBE

3.1. TTimockocTs.
Croco0bl  3amaHus U
YPaBHEHUSA [IIOCKOCTH.

27. Crioco0sl 3a/1aHus
IJIOCKOCTH. YpaBHeHUs
IJIOCKOCTH.

28. Oo1ee ypaBHEHUE
IJIOCKOCTH. Pacnonoxenue
IJIOCKOCTH OTHOCHTEIHHO
CHUCTEMBI KOOpPJIMHAT.
YpaBHeHue IJTIOCKOCTH B
OTpe3Kax.

29. Paccrosnue oT TOUKH 10
IIOCKOCTH. Yron MEXKIY
IDIOCKOCTSIMH.

30. Bsaumnoe

pacroyioXKeHue JABYX U Tpex
IIOCKOCTEH.

29. B npsMoOyronbHOH JAeKapTOBOM
cHCTeMe KOOpAWHAT JaH TeTpa’p
koopauHatamu cBoux BepumH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
CocraButh ypaBaeHnue rpaau ABC.

30. IImockocTe 3amaHa CBOMM OOIINM
ypaBHeHueM: 2x+3y+127-12=0. Haiitn
IUIOIIAAb TPEYroJbHUKA, OTCEKaeMOTO
3aJJaHHOM TIIJIOCKOCTBIO B  IUIOCKOCTH
xOy.

31. B mpaMoyroipHOH JEeKapTOBOU
cHUCTeMe KOOpAWHAT JaH TeTpasap
KoopauHatamu cBoux BepmuH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Hatitu nyrpansstii yron ABCD.

32. B npsIMOyrompHOW JEKapTOBOM
CHUCTeME KOOpJAMHAT JaH TeTpa’ap
koopauHatamu cBoux BepumH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiitu nuny BeicoThl Ha rpans ABC.

3.2 [Ipsmas B
IPOCTPaHCTBE

31. CriocoOsr 3aJJaHUs
npsMoi B MIPOCTPAHCTRBE.
YpaBHEHUSA MPSIMOIL.

32. Yron wMexay OByMs
NPSAMBIMHU. B3aumHoe
pacIoIoKeHNe JIBYX NMPSIMBIX B
MIPOCTPAHCTBE.

33. Yron Mexay mpsMor u
TUIOCKOCTBIO. Bzanmnoe
pacnojio)keHne  TIpSAMOH W
TIOCKOCTH.

34. Paccrosinue MEXITy
CKPEIIUBAIOIINMHUCS TIPSIMBIMH.

33. B npsMoOyroipHO# JIEeKapTOBOMH
CHUCTEME KOOpIAMHAT JaH TeTpa’ap
KoopauHaTtamMu cBoux BepmmH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
Haiitu yron mexxay npsmeivu AD u BC.
34. HaiiTu Touky nepecedeHns npsMoi U
TUTOCKOCTH, €CJIM TpsiMast 3a/laHa JBYMs
toukamu A(-1; 2; 0), B(-2; 1;1), a
IUIOCKOCTh ~ 3aJaHa CBOMM  OOLINM
ypaBHeHHEM 2X-4y+5z-8=0

35. B npsIMOyroibHOW JIeKapTOBOH
CHUCTeME KOOpAMHAT JaH TeTpa’ap
KoopauHaTtamMu cBoux BepmmH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiitu yron mexay npsimoid AD u ABC.

3.3. IToBEepXHOCTH BTOPOTO
nopsizKa

35. Hunmuaapuueckue u
KOHUYECKHe MIOBEPXHOCTH.
Munuuap BTOpOro nopsiaxa.

36. [ToBepxHOCTH
BpAIICHHUS.
KaHOHHUYECKOe
cepsl.
CBOICTBA.
37. OIHONONOCTHRIN
TUIEepOOITOn .

38. JIBynonocTHsIN
TUIIEPOOIIOUI.

39. DnnTHyeckui
mapaboIonI.

40. I'unep6onnyeckuit
napaoon

Cdepa,
ypaBHEHUE
DJIUIICON I, ero

36. B mpsAMOyronpHO# IeKapTOBOU
CHUCTEME KOOpPJIMHAT ITOBEPXHOCTh

3a4aHa CBOUM YpaBHCHHUECM:
x24+2y?+372-24=0. OnpenenuTh BUJI
MTOBEPXHOCTH.

37. B npsAMOyronpHOM IeKapTOBOU
CHUCTEME KOOpPJIMHAT IOBEPXHOCTH
3aJaHa CBOUM YpPaBHEHHUEM:
x2+2y?+322-24=0. [Moctpouts
HOBEPXHOCTH B IPSIMOYTOJILHON CHCTEME
KOOD/IMHAT.

38. B mpsAMOyroJibHOM JEeKapTOBOM
CHUCTEME KOOpPIMHAT ITOBEPXHOCTH
3a/1aHa CBOUM YpaBHEHUEM:
x*42y?+372-24=0. Hatitu TOYKH
HepeceyeHns: JaHHOH MOBEPXHOCTH C
npsimoii AB, eciim A(-1; 2; 0); B(2; -1; 2).
39. B nmpamoyroibHOH — cucTeMe
KOOpJMHAT  3amaHa  cdepa  CBOMM
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ypaBHEHHEM (x—22%2+@w+1)>2+
(z—4)? = 16. Onpenenurs,
mepeceKaeT Jik II0CKoCTh 2x-4y+5z-1=0
3amaHHyto cdepy.

40. B npsMOyronpHOM JIEeKapTOBOU
CHUCTEME KOOpPJIMHAT IOBEPXHOCTh
3a/laHa CBOMM YPaBHEHHEM: x*+2y*-

24=0. IlocTpouTh TOBEPXHOCTH B
MPSIMOYTOJIEHOM CUCTEME KOOPIMHAT.
3 cemecTp
4. TlpeoOpa3oBaHMsl MIIOCKOCTH
4.1. [Iswxkenue mwiockoctd. | 1. JIBmwkenus: onpenenenue, | 1. JlokaxuTe, 4To npsMas, coaepkamias

YacTHbIe BUABI ABMKEHUN

CBOICTBa, ypaBHECHHUE

2. TlapannenbHblii TIEPEeHOC U
€ro CBOMCTBA.

3. LleHTpanbHas CHMMETpPHS 1 €€
CBOMCTBA.

4. OceBas CHUMMETpUSI U €€
CBOMCTBA.

5. IloBopoT u ero cBoiicTBA.

6. Cromp3sas CHMMETPHS H €€
CBOMCTBa

cepenWHBl OCHOBAaHWM PaBHOOOYHOM
Tparenuy, MEPICHIUKYJIISIpHA
OCHOBAHUSIM (METOJ] OCEBOH CUMMETPHH )
2. JIBe mpsiMble, copepkaliue TOYKH
MEPECCUCHHUS JraroHanen
napajuieJiorpaMMa, — [epeceKkaloT  ero
CTOpPOHBI COOTBETCTBEHHO B TOUKax M u
L, N wu K. Jlokaxure, 4TO
YeThIPEXYTOJIbHUK MNLK -
napajuiesorpaMMm (MeToJ] HEHTpalIbHOMN
CUMMETPHH)

3. Uepe3 LEHTp paBHOCTOPOHHETO
TpeyrojbHUKa MPOBEACHBI JIBE MPSAMBIE,
Yrojl MEXay KOTopbiMH paBeH 600 u
KOTOpblE  HE  coIepXKaT  BEpLIMH
TpeyrojbHHUKa. JloKaXuTe, 4TO OTPE3KU
3TUX TMPSIMBIX, 3aKIIOUEHHBIE MEX]IY
CTOPOHAMH  TPEYroJbHHUKA,  PaBHBI.
(MeTox moBOpOTA)

4.2. llono6ue u romotetust | 7. Ilogobme:  ompenenenwue, | 4. lokaxwure, uto TpeyronbHUkd ABC n
CBOICTBa, ypaBHEHUE A1B1Cy MOI00HBI, eciu
8. T'oMoTeTHs 1 ee CBOUCTBA. (AB/A1B1)=(AC/IA:C1)=  (BM/B:1My),
rie BM wu BiMi - wmeauans!

TPEYTOJLHUKOB.
4.3. Ad¢unnsie | 9. Apdunnsie npeodbpazoBanus. | 5. bokoseie ctoponsr AB m CD
npeoOpa3oBaHUs CaoiicTBa adp¢unnbx | Tpanenquun  ABCD  mponosmkeHsl 110
IIJIOCKOCTH npeoOpa3oBaHH. B3aMMHOTO TepeceueHuss B Touke O.
10. TIlepcnexrtuHo-addunnoe | Touku E u F — cepenuHbl OCHOBaHMIA
peoOpa3oBaHue Tpanenuu. [{okaxwure, uro Touku E, F, O
11. TIpumenenue ad(UHHBIX | MIPUHAIICKAT OIHOM mNpsAMON (MeTox

peoOpa3oBaHUuil K PEIICHHUIO
3a1a4

adUHHBIX peoOpa3zoBaHmil)

4.4. uBepcus

12. HuBepcus, ee CBOMCTBa.
[MocTpoeHne HHBEPCHBIX TOYEK.
13. HuBepcust OKpPYKHOCTH H
MIPSIMOM.

6. Iloctpoutrp o00pa3 KBagpaTa mpuU
WHBEPCHH, €CJIH IICHTPOM WHBEPCHU
SBIISIETCSl BEPIIMHA KBaJIpara, a CTOPOHA
KBaJpaTa — ee pajnyc.

5. Teopust n300paxeHuit

5.1. IlenTpanbHoe u | 14. HentpanbHoe ul. N3obpazuth MPaBUWIbHYIO
napaenbHoe MapajuIeTIbHOE MPOEKTUPOBAHHUE. | TPEYTOIBHYIO TPU3MY, BIUCAaHHYIO B
MIPOEKTHPOBaHUE CaoiicTBa MapauIeabHOTO | IMIUHAD.
NIPOEKTUPOBAHUS. 8. I[NocTpouts n300paxeHne NPaBUIILHON
15. N3obpaxeHrne MIOCKHUX | MATUYTOIBHOM MPU3MBL.
¢uryp mpu  mapauiensHoM | 9. [laH  4YeTHIpeXyroJbHHK-OpUTHHAI
IIPOCKTUPOBAHNH. ABCD. Iloctpouts ero u3o0pakeHHE B
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16. Nzobpaxenue
OKPYKHOCTH MPH TapaJuIeTIbHOM
MPOCKTHPOBAHHH.

17. NzobOpaxenue
MPaBUJILHOTO  TSATHYTOJbHHKA,
[IECTUYTOJbHUKA,
BOCBMUYTOJILHHKA
napajuieaIbHOM
MPOCKTHPOBAHHH.

18. H3o0paxenue
MHOTOTPaHHUKOB
napajuieIbHOM
MPOCKTHPOBAHHH.

19. Nzobpaxenue
OWIMHApPAa U KOHyca B
MapajieIbHON TPOCKIIUU.

pH

npu

HapaJIJIGJIBHOﬁ MMPOCKINHU.

20. Nzobpaxenue chepsl, ee

9KBaTOPAa U MOJIIOCOB.
5.2. [Mpoexumonnsiii | 21. [onstue 10. IloctpoeHue TOuYEK TNEpeceYeHUs
YEPTEK. OCHOBHBIE | IPOEKLIHMOHHOTO yepTexka. | JAaHHOW MPsIMOM C IpaHsSIMU YCECUEHHOU

INO3MIMOHHBIC 3aJa4yu Ha
IMPOCKIMOHHOM YEPTCIKE

TpeboBanusi, npenbsBIsSEMBIE K
MIPOCKLIUOHHOMY YEPTEXKY.

22. [lomHOTa M300paKEHUH.
IIpumepst HEIOJIHBIX
n300paKeHnH.

23. OcHoOBHBIE
MO3ULIMOHHBIE 3aJ1a4u,

peliaemMple Ha TPOCKIIHOHHOM
qyepTexe.

YeTHIPEXYTOJIbHON MTUPAMHIBI.

11. TloctpoeHue TOuYEK TNEpeceYeHUs
JTAHHOU psIMOH c 00KOBOIt
MOBEPXHOCTHIO KOHYCA.

12. TloctpoeHue TOuYEK TNEpeceYeHUs
JTAHHOU psIMOH c 00KOBOIt
MOBEPXHOCTHIO IIMJIMHAPA.

13. HaliTi TOUYKH nIepecedeHust psIMOi C
TUIOCKOCTSIMH, COAEPKAIIUMH OOKOBBIC
rpadu Kyoa

5.3. TlocTpoenne ceueHwmit
MHOTOTPaHHUKOB

24. CeueHne MHOTOIPaHHHKOB.
Meton BHYTPEHHETO
MIPOEKTHPOBAHUSL.

25. CeueHre MHOTOIPaHHHKOB.
Merton cienos.

14. [Moctpouts ceyeHne  KyOa
IUIOCKOCTBIO,  33JaHHOM  ClIeIoM U
TOYKOW Ha OOKOBOU IrpaHU.

15. [Toctpouts ceveHue
MPSMOYTOJIEHOT'O napajuiesenumnesna
IUIOCKOCTBIO,  33JaHHOM  ClIeIoM U
TOYKOW Ha OOKOBOU IrpaHU.

16. [Toctpouts ceveHue
MPSMOYTOJIEHOT'O napajuiesenumnesna

IIJIOCKOCTBIO, 3a,[[aHHOﬁ TpEMA TOYKaMHU
Ha ero OOKOBBIX I'paHsix.

5.4. Tloctpoenue ceueHUit
KPYTJIBIX TE

26. CeueHue UWIMHIpPA U

KOHyca. MeTros BHYTPEHHETO
MPOCKTHUPOBAHUSL.
27. CedeHue UMIMHIpPA U

KOHyca. MeToJ ciie10B.

17. TloctpouTh ceueHHE IWIMHAPA
IUIOCKOCTBIO,  3aJlaHHOM  CleJoM |
TOYKOW Ha 00pa3yrome IIHH/pa.

18. Iloctpouts cedeHume KoHyca
IJIOCKOCTBIO, 3aJIaHHOM TpeMs TOUYKAMU
Ha ero 00pa3youuXx.

6. OcHOBaHUS T€OMETPUHI

6.1. IIpoGnema msiToro 28. Axcuomarmyeckoe | 19.  J[Be  mapajuienbHbIE  IIPsIMbIC
nocrynara. O6mme MOCTPOEHUE reoMeTpuu. | nepeceueHnol  cexkyuied.  Mcnonb3ys
BOIPOCHI AKCHOMATHKH. «Hauana» EBkinpa. aKCHMOMAaTHKy EBKIHIa, TOKaKUTE, YTO
AGCOMIOTHAS TEOMETPHSL. 29. TpeboBanus, | OMCCEKTPUCHl HAKPECT JISKAIIUX YIJIOB
NpeabsBlsieMble K  CHUCTEME | MapajuielbHbI.
AKCHOM. AbcomortHas | 20. JlBe mapauienbHbie — TIpsSMbIE
FEOMETPHUS. nepecedeHsl  cekymieil.  Mcmomb3ys
30.  DkBHBaJeHTHl  TATOTO | aKCMOMATWUKy EBKIWAA, JOKKHUTE, YTO
MOCTYJIATA. OMCCEKTPUCH  OJTHOCTOPOHHUX  YTJIOB
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MEPIEeHNKYISPHEI.
21. Jlee mapamienbHBIC — IpPSAMBIC
nepecedyeHsl  cekymed.  Mcmonb3ys
akcuoMaTuky EBkimnpma, NOokaxurte, 4To
OHMCCEKTPUCHl COOTBETCTBEHHBIX YIJIOB

napajuIeIbHbI
6.2. CucTeMBbl aKCHOM 31. Cucrema akcuoM | 22. B wunrepmperarmu  [lyankape
I'unnbepra E3, | mnanumerpun Jlo6aueBCKOro mocTpouTh
HEMPOTHUBOPEUUBOCTb. paBHBIC OTPE3KHU.
32. Cucrema akcuoM Betins | 23. IMoctpouts TpaIeLuio B
E3, HenpoTHUBOPEUNBOCTD. HUHTEPIPETAuU [Tyankape
Akcroma MapauIeIbHOCTH | MaHuMeTpun JlobaueBcKoro.
Jlo6auesckoro, ciuencteust u3 | 24. Ha mmockoctn JlobaueBCckoro maH
Hee. Tpeyronbauk  ABC, rae Z/A=36",
33. CaoiicTBa ZB=80°, ZC=50°. Haiitu gedexr
TPCYTOJbHMKOB Ha IJIOCKOCTH TPEyroNbHUKA ABC.
Jlobauesckoro. 25. Jlaer gOBe TpsAMBIE  CBOUMH

34, CBoiicTBa
1IeTprCXyI‘OJ'II:HI/IKOB Ha
wiockocty JIobaueBCKOro.

ypaBHeHUsIMHU: 3X-y+1=0 u x+3y-2=0.
Ucnonmp3yst  TOHATHA ~ aKCHOMAaTHKHU
Beiins, nokazarb, 4To OpsSAMbIE B3aUMHO
MEePIEHANKYISIPHBI

CocraBurensb (1):

[To3nusikoBa E.B., nouent kap. MOMM

(pamunus, unuyuanvt u dondcrnocmes npenooasamens (ei))
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