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1. IOACHUTEJIBHAA 3AIINCKA

1.1 Aucunnnmna «'eoMeTpus» OTHOCHTCS K MOAYIIO 00s3aTenbHoN yacTi bioka 1 «/lucuuminHel/Monyin» 0CHOBHOM
npodeccroHanbHONH 00pa3oBaTeNbHOM HporpaMMel 1o HampasieHuto noxrotoBkun 44.03.05 «Ilenarormueckoe
obpazoBanne (c ABYMS TUpOQWISIMH TIOATOTOBKH)» (ypOBEHb 00Opa3oBaHus OakanaBp). Jlucuumnimba sBisiercs
00s13aTeNIbHON K U3yUCHHIO.
1.2 O0mas TpyroeMKOCTb UCLMIUIMHEI cocTaBisier 13 3.e., 468 vac.
1.3 U3ydenue nucuumiuHel «l'eoMeTpus» OCHOBAaHO Ha 3HAHUAX, YMEHUSIX U HaBBIKAX, MOITYYEHHBIX NPU U3yUYEHHU
00yUaronMMHUCs AUCIUIUIMH 00pa30BaTesIbHOM MPOrpaMMbl OOILETO CPEAHEro 00pa3oBaHusl.
1.4 Mucumruimna «[eomeTpust» QopMHpYeT 3HAaHUS, yYMEHHS M KOMIIETCHIMM, HEOOXOIMMBIC JUIS OCBOCHUS
CIICNYIONINX AWUCHMIUIMH: «Anre0pa», «BBINOJHEHHE | 3alllUTa BBITYCKHOM KBaIM(HUKAMOHHOW padoThD»,
«Auddepennmanbaas reoMeTpust U Tononorus», « OCHOBaHUS reoMeTpuny, « [ IpOeKTHBHAsI TEOMETPHSD).
1.5 Lenpb u3yueHus: IUCUUIUINHBI:

M3y4YEHHE aHAJMTUYECKOHM M KOHCTPYKTHBHOW T'€OMETPHH, TE€OMETPUYECKUX IpeoOpa3oBaHUN IUIOCKOCTH H
IPOCTPAHCTBA.
1.6 3amaun TUCLUIUIMHBL

1) ®opmupoBanue y OyAaylMX y4YUTENedl MaTreMaTHKH CHUCTEMaTH3MPOBAHHBIX 3HAHMH OCHOB aHAJIUTHYECKOM
T€OMETPUHU IIOCKOCTH.

2) ®opmupoBaHue y Oyaylimx yuuTedeld MareMaTHKH CHCTEMaTH3MPOBAHHBIX 3HAHWUH OCHOB aHAINTHYECKON
TreOMETPHUH IPOCTPAHCTBA.

3) dopmupoBanue y OyAaymMX Y4uTeJIeH MaTeMaTMKH CHUCTEMaTH3WPOBAHHBIX 3HAHUH KOHCTPYKTHBHOMN
TEOMETPHH..

4) PazBuTHEe M COBEpIICHCTBOBAaHWE YMEHHH pellaTh y4eOHbIE 3a7aud Kypca, MCIOoNb3ys oOliemMaTeMaTHyecKui
S3BIK U SI3BIK TAHHOW IPEMETHOM 00acTH
1.7 IlepedeHb IUTAHUPYEMBIX PE3YJIBTATOB OOYYEHHs NO JUCLUIUIMHE (MOJYNIO), COOTHECEHHBIX C IUIAaHUPYEMBIMU
pe3ysbTataMy OCBOSHHS 00pa30BaTelIbHOM POrpaMMBI:

Ne
n/n

Kon u HanmeHoBanne komnereHnun mo ®rroC

Kon n HanmMeHOBaHNE HHANKATOPA TOCTHKEHNS KOMIIETEHIINH
1|OIIK-8 crmocobeH 0CymeCTBIATh MEIarOrHIeCKy 0 ISITeIbHOCTh Ha OCHOBE CIICIUAIBHBIX HAYYHBIX 3HAHUH
OI1K.8.1 3HaTh UCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH ¥ MIPHUHIUITEI TOCTPOCHHUS HAYYHOTO 3HAHUS JJIS
OCYIIECTBIICHHS [T€IarOTHIECKON IeATETFHOCTH.
OIIK.8.2 YMeTh MPOEKTHPOBATH M OCYIIECTBIISITh MEAArOTHIECKYI0 NeTeILHOCTh C OTIOPO Ha
crenatbHbIe HayYHBIC 3HAHUS.
OIIK.8.3 BnameTs TEXHOJOTUSAMU OCYIIECTBICHHUS ITEJaroTHIeCKOl NeATETPHOCTH Ha OCHOBE HAYIHBIX
3HAHUH.
2 |I1K-1 ciocoOeH ocBauBaTh U HCIONB30BaTh 0a30BbIC HAYYHO-TCOPETUIYCCKUE 3HAHUSI U IIPAKTHYCCKUEC YMECHUS
0 TPENOAaBAEMOMY TIPEAMETY B MPO(ECCHOHANBFHON IEATSIFHOCTH
IIK.1.1 3naer conepxaHue, 0COOEHHOCTH M COBPEMEHHOE COCTOSTHHE, TIOHSATHUS M KATETOPHUH, TCHICHITTI
Pa3BHUTHUS COOTBETCTBYIOIICH MPOMUITIO HAydIHOU (TPeaMETHOMH) 00JIaCTH; 3aKOHOMEPHOCTH, ONIPEIEIISIOIINAE
MECTO COOTBETCTBYIOLICH HAYKH B OOIIIEH KapTHHE MUPA; IPHUHIIUITEI TPOSKTHPOBAHIS U peaTn3allui
001m1ero 1 (WIK) TOTIOTHUTEIHHOTO 00pa30BaHus 10 IPEIMETY B COOTBETCTBHHU C PO HIIeM 00yUeHHS

TTK.1.2 YMeeT npuMeHsTh 0a30BbIe HAYTHO-TEOPETHICCKUE 3HAHUS 110 TIPEAMETY H METObI UCCIICA0OBaAHUS
B IIPEIMETHOI 001aCTH; OCYIIECTBISIET OTOOP CONEpKaHMsI, METOAOB M TEXHOJIOTHH 00yUeHHS IPEAMETY
(mpeaMeTHOM 00JacTH) B Pa3IMYHBIX (POPMAX OpPTaHM3AINN 00Pa30BATEIBHOTO MpoIiecca

T1K.1.3 Brnageer nmpakTHueCKMMH HAaBBIKAMH B TIPEIMETHOM 001aCTH, METOIaMHU 0a30BBIX
HAyYHO-TEOPETUUECKUX TIPECTABICHUIN ISl pelIeHuUs TPO(eCcCHOHATIBHBIX 33134

Ne ( Kox m HamMeHOBaHHe HHIMKATOpPA
OO0pa3oBare/ibHbIE Pe3yJbTATHI 10 AUCHUILJINHE

n/n AOCTHKEeHHS] KOMIEeTEeHIHH
1|OIIK.8.1 3HaTh UCTOPUIO, TEOPHIO, 3.1 3Haer ucTOpHIO, TEOPUIO, 3aKOHOMEPHOCTHU U MPUHIIMIIBI
3aKOHOMEPHOCTH W TIPHHIIHITBI MIOCTPOCHUSI TEOMETPHH.

IMOCTPOCHU S HAYUHOI'O 3HAHUSA IJI
OCYIICCTBJIICHUA nenarornqecxoﬁ

JESTEIbHOCTH.
2|OIIK.8.2 YMeTs NpOeKTUPOBATh U V.1 YMmeeT npoeKTUpOBaTh U OCYILECTBIIATh NEAATOTUIECKYIO
OCYILECTBIIATh NE€IArOrMYECKYI0 JIeSITEIBHOCTD C ONOPON Ha 3HAHUSI TEOMETPHU.

JACATCIBbHOCTD C 0n0p0171 Ha
ClicHHaJIbHBIC HAYyYHbIC 3HAHUS.




OIIK.8.3 Birangeth TeXHOJIOTUSIMHI
OCYILIECTBIICHUSI MTEIarOrU4eCKON
JESITeIbHOCTH HAa OCHOBE HAYYHBIX
3HAHMI.

B.1 Bnaneer TeXHONMOTUSIMH OCYILIECTBICHUS MIEAAroruueckoit
JIeTEIbHOCTH Ha OCHOBE 3HAHUU IO TEOMETPUH.

[IK.1.1 3naer conepxanue,
0COOEHHOCTH U COBPEMEHHOE
COCTOSIHUE, TIOHSATHSI U KaTerOpHH,
TEHJCHIUH PA3BUTHS
COOTBETCTBYIOLIECH MPOGHIIIO HAyYHOH
(mpenMeTHO#T) obmacTu;
3aKOHOMEPHOCTH, OIPEACIISIOINe
MECTO COOTBETCTBYIOLICH HAyKH B
0011el KapTHHE MUPa; IPUHIUIIE]
NPOEKTHPOBAHMUS M peasin3anuy o01ero
U (WIK) TOTIOITHUTEIBHOTO 00pa30BaHUs
IO TIPEMETY B COOTBETCTBHH C
npoduiem oOyueHus

3.2 3HaeT coznepkaHue IPOrpaMM 1O FeOMETPHUU, METOABI
JIOKA3aTeJIbCTBA TEOPEM, POJIb U MECTO TEOMETPHH B CUCTEME APYTUX
MaTeMaTH4eCKUX JUCLIUILIHH.

[IK.1.2 Ymeer npumeHsTs 6a3oBbIe
Hay4YHO-TEOPETUYECKUE 3HAHUS 110
IpeIMETy ¥ METOIbI NCCIIEIOBAHNUS B
IpeIMETHOH 00JIaCTH; OCYILECTBIISIET
0oTOOp coepIKaHus, MCTOIIOB U
TEXHOJIOTHH 00y4YeHHsI IPeIMETY
(mpeaMeTHOM 001aCTH) B Pa3IMYHBIX
(opmax opraHuzanuu
00pa3oBarebHOTO Ipolecca

V.2 Ymeer BbIOpaTh HY>KHBII METOZ JOKa3aTeIbCTBA U
COOTBETCTBYIOLIMH CIIOCO0 pelIeHus 3a1a4 TeOMETPpUI

[IK.1.3 BrnageeT npakTu4ecKkuMu
HaBBIKaMH B IIpEIMETHOI o0nacT,
MeTonaMH 0a30BBIX
HAay4YHO-TEOPETHUUECKUX MPEACTaBICHUN
JUIsL pelieHus! TpoQeCcCHOHATIBHBIX
3a1a4

B.2 Bna,ueeT HaBbIKaMU pCLICHUA 3a4a4, 0a30BEIMU naciaMu u
METOAaMU I'€OMCTPUH, CHCTEMOI OCHOBHBIX MaTeMaTHYCCKUX
CTPYKTYD U aKCUOMATUYCCKUM METOAOM.




2. TPYIOEMKOCTB JACIUILIMHEI (MOAYJIST) U BUJOB 3AHSITHI 1TO JUCIUATIINHE

MOAWIIIO)
Buapl yueoHoii pa6oTnl,
BKJII0YAsi CAMOCTOSITEJIbHYIO
padoTy CTYIeHTOB 1 HToro
HaumenoBaHue pasjeia IMCUUNIUHBI (TEMbI)
TPYA0EMKOCTh 4acoB
(B yacax)
CPC J I13
Hroro no pucuuninxe 394 24 28 446
IlepBhIii neprHox KOHTPOIA
Dnemenmul 6eKmMopHoIl anzeopuvl 96 4 4 104
[MonsTus HAMpaB/IeHHOTO OTPE3Ka 1 BEKTOpa. Croxenue 10 ) 12
BEKTOPOB M €r0 CBOMCTBA.
Brruntanue BEKTOpPOB. 10 10
YMHOXeHHEe BeKTopa Ha 4nciio. [Ipu3HaK KOJUTMHEApHOCTH ABYX 10 10
BEKTOPOB.
BekTopHblit 6a3uc Ha MIIOCKOCTH U B IIPOCTPAHCTBE. 10 10
JlelicTBus Ha BEKTOpaMu, 3aJaHHBIMA CBOMMH KOOPJIMHATAMH. 14 14
JnHa BeKTOpa B OpPTOHOPMHUPOBAHHOM Oazuce.
CkasipHO€ IPOU3BEICHHUE JBYX BEKTOPOB. YTOJI MEXIY 14 ) 16
BEKTOpaMHU.
BekTopHOe npounsBeeHIEe BEKTOPOB U €r0 CBOMCTBA. 14 ) 16
[IpumeHeHne BEKTOPHOTO NPOU3BEICHHSI.
CmMenanHOE MPOU3BEAEHIE BEKTOPOB, €r0 T€OMETPUYECKHU 14 ) 16
CMBICII U TIPUMEHEHHE.
Memoo Koopounam na naiockocmu 64 4 4 72
AddunHas cucrema KoopaHHAT Ha MI0CKOCTH. OCHOBHBIE 10 ) 12
3aJ]a4n Ha KOOPAWHATHI.
[Ipeobpa3zoBanne adGUHHOI CHCTEMbI KOOPIUHAT Ha INIOCKOCTH 10 ) 12
Y €r0 YacCTHBIC CITy4YaH.
IonspHas cucTemMa KOOpAUHAT HA TUIOCKOCTH. 12 2 14
I'eomeTprueckoe UCTONKOBAaHKUE YPAaBHEHHH 1 HEPaBEHCTB 10 10
MEK/1y KOOpIMHATaMH Ha TUIOCKOCTH.
Anrebpandeckasi JIMHUS U €€ TTOPSIOK. 10 10
OO1iee ypaBHEHHE NPSIMOW M €10 YaCTHBIC BUBL. 12 2 14
Wroro no Buaam yueOHOH paboThI 160 8 8 176
Dopma npomercymounoi ammecmayuu
JuddepeHnmpoBaHHbIi 3a4eT 4
Hroro 3a IlepBblii nepuos KOHTPOJIS 180
Bropoii nepnox KOHTPOIA
IInockocmu u npamele 6 npocmpancmee 17 2 4 23
Paznnunble criocoObl 3a1aHus! INIOCKOCTH B IPOCTPAHCTBE U 6 ) 8
COOTBETCTBYIOLIHE UM YpaBHEeHUs B apUHHON cHCTEMe KOOpIUHAT.
AdduHHBIE 1 METpHUYECKHE 3a1a91 HA IUIOCKOCTb. 6 6
Paznnunble criocoObl 3a1aHust IPSIMON B TPOCTPAHCTBE U
COOTBETCTBYIOLIME UM YpaBHEeHUs. AQGHUHHBIEC 3a71a41 Ha IPSIMYIO B 1 2 3
HPOCTPaHCTBE.
ITnockocTh U mpsAMasi B IPOCTPAHCTBE. 4 2 6
Ilpaman nunua na naockocmu 6 2 8
Addunable 3a1a4n Ha npsmMyto. [eomeTpryecKnii CMBICIT 3HAKa ) ) 4
TpexwIeHa.
YpaBHEHHE NPSMOIL, TPOXOAAILIEH Yepe3 JaHHYIO TOUKY
HEePIEHANKYIISIPHO TaHHOMY BeKTOpy. MeTpuueckue 3a1aqu Ha 4 4
psIMYIO.
Memoo Koopounam é npocmpancmee 10 2 12
AddunHas cucrema KoopauHar B pocTpancTBe. OCHOBHBIC ’ ) 4
3aJ]a4n Ha KOOPAWHATHI.
[Ipeobpazosanue apdunnoit cucremsr koopaunar u [IJICK B 4 4
MPOCTPaHCTBE.




T'eomeTprueckoe NCTOTKOBAaHUE YPABHEHHI 1 HEPABEHCTB 4 4
MEXIy KOOpAWHATAMH B IPOCTPAHCTBE.
Junuu emopozo nopsaoka 34 4 38
[TonsTHe anrebpandeckoll JIMHAN BTOPOTO TTOPSIIKA.
OKpY>XHOCTb. DJUIUTIC: OTIpeNieIeHIe, KAHOHMIECKOE ypaBHEHHE, 4 2 6
CBOICTBA.
T'uniepbona: onpeneneHrie, KAHOHMYECKOE YpaBHEHNE, CBOWCTBA. 4 4
[Tapabomna: onpeneneHne, KAHOHUIECKOE YpaBHEHHE, CBOICTBA. 6 6
OO6mee ypaBHEHHE TUHUY BTOPOTO TIopsiaka. [lepecedenue 6 6
JIMHAN BTOPOTO TIOPSIKA C TIPSIMOH.
YpaBHEHHE JIMHUI BTOPOTO MOPS/AKA B TIOJIIPHBIX KOOPIUHATAX. 6 6
JliHNM BTOPOTO MOpSAIKA KaK KOHUYECKHE CEUCHNS.
[IpuBenenne ypaBHEHHS JIHHAN BTOPOTO MOPSAAKA K 3 ) 10
KaHOHHYECKOMY BUY.
Ilosepxnocmu 6mopozo nopaoka 16 2 18
OmnpenerneHre MOBEPXHOCTH BTOPOTO MOPSIKA U ee 001Iee 3 g
ypaBHCHHE.
Merton cedeHuit mpu U3y4eHUHU APYTHX MOBEPXHOCTEH BTOPOTO 8 5 10
TOPSKA. DILTUTICOU T, TUIIEPOOTOUIBI, ITApaOOTIOUIbI.
Hroro mo Bugam yuebHOM pabOTHI 83 6 10 99
Dopma npomexcymouHoll ammecmayuu
OKk3aMeH 9
Hroro 3a Bropoii nepuoa KOHTpoJIst 108
TpeTuii nepuox KOHTPOJIS
leusncenusn nnockocmu 40 4 2 46
ITonsTie oToOpaxenus. Bumasr oTobpakeHUH. 10 2 12
I'pynma npeoOGpa3oBaHnii MHOXKECTBA. 10 10
IIpumepsb! IBMXKEHUM TITOCKOCTH 10 2 12
Merton aBMXEHUS TP PEIICHUH 3a/1a4 Ha MIOCTPOEHUE 10 2 12
Ilpeobpazosanus nodobus niockocmu 27 2 2 31
Olzpez[eneHHe npeoOpa3oBaHus MOAOOUs IMIIOCKOCTH. [oMoTeTHs 9 ) 1
U €€ CBOICTBA.
®dopmyitel momobus miockocT. ['pynma npeodpa3oBaHuit 3 g
mo100MsT TUIOCKOCTH U ee moarpynmsl. [lomodue duryp.
MeTtox momo0ust (roMOTETHH) TIPH PEIICHUHN 33724 Ha 10 ) 12
MOCTPOCHHUE.
T'eomempuueckue nocmpoenus Ha nAOCKOCMU 36 2 4 42
OCHOBHBIE TTOHATHS 1 aKCHOMBI KOHCTPYKTHBHOI T€OMETPHH.
DneMeHTapHbIe 331adi Ha ocTpoeHue. Cxema perieHns 3a1ad Ha 8 2 10
MOCTPOCHHE.
OCHOBHBIE METOABI PEIICHNS 3a7a4 Ha MOCTpoeHue. Pemrenne
3a/1a4 Ha TIOCTPOCHHUE METOJOM I€OMETPHUUECKIX MECT FITH 8 2 10
nepecedeHus: Guryp.
Anrebpandeckuii METONI pElIeHHs 3a/1ad Ha TIOCTPOCHHE. 10 2 12
vaE/IMCpBI 3a7a4 Ha IIOCTPOCHNE, HE Pa3peIINMbIX [IUPKYIIEM H 10 10
JTMHEHKOH
Ilpeobpazosanus npocmpancmea 24 24
[IpeobpaszoBanne npocTpancTBa. [{BIKEHHE IPOCTPAHCTBA. 8 8
OcHoBHasl TeopeMa 0 ABMKECHUSAX MpocTpaHcTBa. CBOWCTBA 3 g

nexennid. Knaccudukanmst JBUKEHUH MPOCTPAHCTBA.

ITonsTre o mpeobpazoBaHux Mox0Ows U adhHUHHBIX
peoOpa3oBaHUsIX MPOCTPAHCTBA. [ PyITOBO MOIXO/ K TEOMETPHH. 8 8
IIpenmer sneMeHTapHON TE€OMETPHUH.

Aghpunnsvie npeodpazosanua niockocmu 24 2 2 28

CaoiicTBa appuHHOTO IMPeoOpPa30BaHUS TUIOCKOCTH. YacTHBIC 3 ) 10
BUIBI ahGUHHBIX TIPeoOpa3OBAHMIA.

I'pynma aduHHBIX TPeoOpa3oBaHuil INTIOCKOCTH U €€ 3 g
MOATPYIIIIBI.

ITpumenenne adpGUHHBIX TPeoOPa30BAHMIA TIIOCKOCTH MTPH 3 ) 10
peuieHun

6



Hroro o Bugam yuebHOM pabOTHI 151 10 10 171

Dopma npomexcymouHoll ammecmayuu

KonTponshas
OKk3aMeH 9
Hroro 3a Tperunii nepuos KOHTPOJIst 180

YeTBepThlii NepHOI KOHTPOJIS

Hroro mo BunaM yueOHOH pabOThI

Dopma npomexcymouHoll ammecmayuu

Kypcosast pabota

HToro 3a YUeTBepThlil mepuog KOHTPOJIS




3. COAEP KAHUE JUCHUIIJIMHBI MOAVYJIA), CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3BJEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMUYECKHUX YACOB M BUJIOB YUEBHbBIX 3AHATHIA

3.1 CPC

HaumenoBaHnue pa3neja JTMCHUILTHHBI (MOAYJIs1)/
TeMa I CAMOCTOSITEILHOTO U3YY€eHHS

TpynoeMKocTh
(K0,1-BO 4acoB)

1. Inemenmol 6eKmMopHOIL anzedpvl

96

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
[IK-1: 3.2 (IIK.1.1), V.2 (IIK.1.2), B.2 (IIK.1.3)

1.1. TloHsTHs HaNpaBICHHOTO OTPe3Ka M BekTopa. ClokeHHe BEKTOPOB M €T0 CBOMCTBA.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
W3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrmonHaenne JOManTHUX 3aJaHAN, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amaq
Y4ebHO-MeToIuIecKas muTeparypa: 1, 2, 3

10

1.2. BbluuTanue BEKTOPOB.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrimonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq
Y4ebHO-MeToIuIecKas muTeparypa: 1, 2, 3

10

1.3. YmHOxeHue Bekropa Ha uncio. [Ipu3Hak KoJIMHEapHOCTH JIByX BEKTOPOB.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op moka3arensCTB CBOWCTB U TEOPEM.
BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq
Y4ebHO-MeToMuIecKas muTeparypa: 1, 2, 3

10

1.4. BextopHBIii 0a31C Ha INIOCKOCTH U B TPOCTPAHCTBE.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
W3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
Brmonaenne qOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq
Y4ebHO-MeToIuIecKas muTeparypa: 1, 2, 3

10

1.5. JleiicTBUsl HaJ BEKTOpaMH, 3aJaHHBIMU CBOMMHU KOOpAMHAaTaMu. J[J1MHa BEKTOpa B
OpPTOHOPMHPOBAHHOM 0azwuce.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
W3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op moka3arensCTB CBOWCTB U TEOPEM.
BrmonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq
Y4ebHO-MeTomuIecKas muTeparypa: 1, 2, 3

14

1.6. CxaysipHOE TPOU3BEICHUE IBYX BEKTOPOB. YTOJ MEXTy BEKTOPAMHU.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeopeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op moka3arensCTB CBOWCTB U TEOPEM.
BrImonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amaq
YyebHO-MeTOoTUIeCcKas muTeparypa: 1, 2, 3,5, 6,7

14




1.7.

BekropHoe npon3BeeHne BEKTOPOB U €ro cBoWcTBa. [I[ppuMeHeHne BeKTOpHOTO
MIPOHM3BEICHHS.

3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amaq

YyebHO-MeTomuUecKas muteparypa: 1,2, 3, 5,7

14

1.8.

CMmernranHOE TIPOU3BEICHIE BEKTOPOB, €T0 TEOMETPUIECKHUIA CMBICIT M IPHMEHEHNE.
3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrmonHaenne JOManTHUX 3aJaHAH, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq

Y4ebHo-MeTomuueckas nureparypa: 1, 2, 3, 7

14

2. Memoo Koopounam na niockocmu

64

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmMansl:
[IK-1: 3.2 (IIK.1.1), V.2 (IIK.1.2), B.2 (IIK.1.3)

2.1.

AddunHas cucreMa KOOpauHAT Ha MockocTH. OCHOBHBIC 3a]1a41 Ha KOOPAWHATHI.
3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

W3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq

YyebHo-MeTomuuecKas mureparypa: 1, 2, 3, 6,7

10

2.2.

IIpeobpazoBanne adphUHHON CUCTEMBI KOOPAWHAT HA IMIIOCKOCTH M €r0 YaCTHBIE CITyYaH.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrmonHaenne JOManTHUX 3aJaHAH, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amgaq

Y4ebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

10

2.3.

[onspHas crucTemMa KOOPAWHAT HA TUIOCKOCTH.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrImonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

PaccMoTtpenue 5-6 mpuMepoB TUHUI, 3aJaHHBIX YPAaBHEHHUSIMH B TTOJIIPHON CHCTEME
KOOpAWHAT.

YyebHo-MeTomuuecKas mureparypa: 1, 2, 3, 7

12

2.4.

T'eomeTprueckoe HCTOIKOBAHNE YPaBHEHHUH M HEPABEHCTB MEXTy KOOpAWHATAMH Ha
TUTOCKOCTH.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

W3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

Brmonaenne qOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

YyebHo-MeTomuuecKas mureparypa: 1, 2, 3, 6,7

10

2.5.

Anrebpandeckas JMHAS U €€ TTOPSIOK.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

Brimonaenne JOManTHUX 3aJaHAH, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

YyebHo-MeTomuueckas mureparypa: 1, 2, 3, 6,7

10




2.6.

OO6miee ypaBHEHHE NPSMON 1 €T0 YaCTHBIE BUJIBI.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Pemenwue 3amad qoManrHeld KOHTPOIBHON paboOTHI.

YyebHo-MeTomuUecKas mureparypa: 1, 2, 3, 7

12

3. Ilnockocmu u npawovie 6 nPOCmMpancmee

17

Dopmupyemovie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmanmol:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

3.1.

Pasnmuansie cioco0s!I 3a1aHus MIIOCKOCTH B TPOCTPAHCTBE U COOTBETCTBYIOINE UM
ypaBHEeHHS B ah(GUHHON cHCTEME KOOPIUHAT.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

3y4eHHe TEOPETUIECKOTO MaTepHalla, COCTaBICHNE KOHCIIEKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrImonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Y4ebHO-MeTomUUecKas muTeparypa: 1, 2, 3, 7

3.2.

AddrHHBIE 1 METPUYECKUE 339 HA TUIOCKOCTb.

3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

3y4eHHe TEOPETUIECKOTO MaTepHalia, COCTaBICHNE KOHCIIEKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.

Y4ebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

3.3.

Pasnmuansie cioco0s! 3a1aHus MPSIMOIT B TPOCTPAHCTBE M COOTBETCTBYIOIINE MM
ypaBHeHH. AQPUHHBIE 3a1a49K Ha IPSIMYIO B TIPOCTPAHCTBE.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

3y4eHHe TEOPETUIECKOTO MaTepHalia, COCTaBICHNE KOHCIIEKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Y4ebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

3.4.

[TmockocTh 1 IpsAMasi B IPOCTPAHCTBE.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

3y4eHHe TEOPETUIECKOTO MaTepHalia, COCTaBICHNE KOHCIIEKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrImonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

YyebHO-MeTomuuecKas mureparypa: 1, 2, 3, 7

4. Hp}lMa}l JIUHUA HA nj1ocCKocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmanmsl:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

4.1.

AddurHBIE 331291 Ha TIPAMYTO. [ €OMETpHUYECKUI CMBICH 3HAKa TPEXWICHA.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrmonHaenne JOManTHUX 3aJaHAH, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.

Pemenwue 3anad qomanrHeld KOHTPOIBHON pabOTHI.

YyebHo-MeTomuuecKas mureparypa: 1, 2, 3, 7

4.2.

YpaBHeHHE NPAMOU, TPOXOASIIEH Yepe3 JaHHYIO TOYKY MEePIeHIUKYISIPHO JaHHOMY
BeKTOpy. MeTprueckue 3a1a4qu Ha MPSIMYIO.

3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrImonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.

Y4ebHo-MeTomuUecKas mureparypa: 1, 2, 3, 7

10




5. Memoo koopounam ¢ npocmpancmee

10

Dopmupyembie Komnemenyuu, 06pazoeamensvHbvle Pe3yibmMansl:
[K-1: 3.2 (IIK.1.1), ¥.2 (TIIK.1.2), B.2 (IIK.1.3)

5.1. AddunHas cucTtemMa KOOpAUHAT B MpocTpaHcTBe. OCHOBHBIE 3a/1a9M HA KOOPIUHATHI.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Y4ebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

5.2. TpeobpaszoBanue apduanoM cuctems! koopauHat u [IJICK B mpocTpaHCTBe.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHIYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrImonHenne JOManTHUX 3aJaHAH, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
YyebHO-MeTomUUecKas muTeparypa: 1, 2, 3, 7

5.3. T'eomeTpuuecKoe UCTOJIKOBAHUE YPABHEHUI M HEPABEHCTB MEXKAY KOOpAUHATAMU B
MIPOCTPAHCTBE.
3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
W3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrimonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3a7ad.
Y4ebHo-MeToIuIecKas muTeparypa: 2, 3, 7

6. /Iunuu 6mopozo nopaoxka

34

Dopmupyemvie Komnemenyuu, 06pazosamenvHbvle pe3yibmManmsl:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

6.1. TlomsaTne anreOpamyuecKoi TMHUN BTOPOTO Hopsaka. OKpyKHOCTb. DIUIHIIC: ONpeAeICHNE,
KaHOHHMYECKOE YpaBHEHHUE, CBONCTBA.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrImonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Y4ebHO-MeTomUUecKas muteparypa: 1, 2, 3, 7

6.2. TumepOoma: onpeneneHne, KAHOHUIECKOE YpaBHEHHE, CBOMCTBA.
3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeopeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrmonHaenne JOManTHUX 3aJaHAN, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.
Y4ebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

6.3. TlapaGoima: ompeneneHne, KAHOHMYECKOE YpaBHEHHE, CBOIICTBA.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op moka3arensCTB CBOWCTB U TEOPEM.
Brimonaenne JOManTHUX 3aJaHAH, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Y4ebHo-MeTomuueckas nureparypa: 1, 2, 3, 7

6.4. OOrmee ypaBHEHHE JIMHUHN BTOPOTO MopsiAKa. Ilepecedenne IMHIHA BTOPOTO OPSIIKA C
MPSIMOM.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Y4ebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

11




6.5.

‘YpaBHEHHE JTHHUI BTOPOTO MOPSAKA B TIOISPHBIX KOOpAWHaTaX. JIMHIH BTOpOTO TOpSIIKa
KaK KOHMYECKHE CEUCHUSI.

3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.

Y4ebHO-MeTomUUecKas muTeparypa: 1, 2, 3, 7

6.6.

[IpuBenenne ypaBHEHHS TMHAN BTOPOTO MOPSAAKA K KAHOHUIECKOMY BUY.

3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrmonHaenne JOManTHUX 3aJaHAH, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.

YyebHo-MeTomuueckas nureparypa: 1, 2, 3, 7

7. Ilogepxnocmu 6mopozo nopsaoka

16

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

7.1.

Omnpenernenue MOBEPXHOCTH BTOPOTO TOPSIKA U ee o0Iiee ypaBHEHHE.

3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeopeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op noka3arensCTB CBOWCTB U TEOPEM.

BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.

Pemenwue 3anad qomanrHeld KOHTPOIBHON pabOTHI.

YyebHo-MeTomuueckas mureparypa: 1, 2, 3, 7

7.2.

MeTtoa cedeHHid TPH U3YYICHUH APYTUX MOBEPXHOCTEH BTOPOTO MOPSAKA. DJUTATICOH]T,
TUTIEPOOIIONIBI, TAPaOOTOUIBI.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeopeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrImonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.

Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.

YyebHO-MeTomuuecKas mureparypa: 1, 2, 3, 7

8. /leusicenun nnockocmu

40

Dopmupyemvie Komnemenyuu, 06pazoeamensvHbvle Pe3yibmManmol:
OIIK-8: 3.1 (OIIK.8.1), ¥.1 (OIIK.8.2), B.1 (OIIK.8.3)

8.1.

ITonsTie oToOpaxenus. Buasl 0ToOpakeHU .

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrImonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Y4ebHO-MeToIuIecKast muTeparypa: 1

10

8.2.

I'pynma npeoOpa3oBaHnii MHOXECTBA.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHIYOEHMOM:

M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Y4ebHO-MeToTuIecKast TuTeparypa: 1

10

8.3.

TIpumepb! IBMKEHHM TIIOCKOCTH

3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa36op moka3arensCTB CBOWCTB U TEOPEM.

BrImonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.

Y4ebHO-MeTomuIecKas muTeparypa: 1, 5

10

12




8.4. Meron ABMXEHUS IPU PELIEHUM 3a/1a4 Ha IOCTPOCHUE
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Pemenwue 3amad qoManrHeld KOHTPOIBHON paboOTHI.
Y4eOHO-MeToIuIecKas JuTeparypa: 5

10

9. Ilpeobpazosanus nododus niockocmu

27

Dopmupyemovie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmanmol:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)

9.1. Ompenenenne npeodpazoBaHUs MONO00HS MIIOCKOCTH. [OMOTETHS 1 ee CBOMCTBa.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
BrimonHaenne qOManTHUX 3aJaHAH, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Y4ebHO-MeToTuIecKast TuTeparypa: 1

9.2. ®opmysl momgoOus IWIOCKOCTH. [ pymma npeoOdpazoBaHmii TOAOOHS INIOCKOCTH U €€
noarpymel. [Tomobue dpuryp.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
BrimonHaenne qOManTHUX 3aJaHAH, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Y4ebHO-MeToTuIecKast TuTeparypa: 1

9.3. Meton nomoOust (TOMOTETHH) TIPH PEIICHIH 3a7a4 Ha IOCTPOCHUE.
3aoanue 013 camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
BrimonHaenne qOManTHUX 3aJaHAN, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pa3bop 3amad.
Pemenue 3amad qomanrHeld KOHTPOIBHON pabOTHI.
Y4ebHo-MeTomuUecKas mureparypa: 1, 5
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10. Feo.uemputtecxue nocmpoenusa Ha njiockocmu

36

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManmol:
OIIK-8: V.1 (OIIK.8.2), 3.1 (OIIK.8.1), B.1 (OIIK.8.3)

10.1. OcHOBHBIE MOHATHSA M AKCHOMBI KOHCTPYKTHBHOM TeOMETpHH. DIIeMEHTapHBIE 3aa49i Ha

noctpoeHne. Cxema pemeHns 3a1aq Ha MOCTPOCHHE.

3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:

M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa30op ameMeHTapHBIX 337139 Ha TOCTPOCHUE

BrImonHenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.

Pemenue 3anad qoManrHeld KOHTPOIBHON pabOTHI.

YyebHo-MeToTUIecKas muTeparypa: 1,4, 5,6, 8,9

10.2. OcHOBHBIEC METOABI PEIICHHS 3a7a4 Ha TOCTpocHKE. Pemenne 3a1a4 Ha ITOCTPOCHNE
METOIOM TEOMETPHYIECKUX MECT WM IepecedeHus Quryp.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pasz0opaneMeHTapHBIX 3a/1a4 Ha TIOCTPOCHHE
BrimonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKAa OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Pemenwue 3amad qoManrHeld KOHTPOIBHON pabOTHI.
Y4ebHo-MeTomuIecKas muteparypa: 1,4, 5,6, 8,9

10.3. AnreGpandeckuil METOJ PEUICHHUS 3a/1a9 Ha MOCTPOCHHE.
3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pasz0opaneMeHTapHBIX 3a/1a4 Ha TIOCTPOCHHE
BrmonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.
Y4ebHo-MeTomuuecKas muteparypa: 1,4, 5,6, 8,9

10
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10.4. Ilpumepsl 3a7a4 Ha NOCTPOEHUE, HE PA3PEIIUMbIX HUPKYJIEM U JIMHEHKON
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOT0 MaTepraja, COCTaBICHHE KOHCIICKTA.

Pa30op moxas3aresnbCTB TEOpEM.
Y4ebHO-MeToTuIecKast TuTeparypa: 1

10

11. Ilpeobpazosanus npocmpancmea

24

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmMansl:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)

11.1. IlpeoGpa3zoBaHue MPOCTPaHCTBA. J[BHKEHUE TPOCTPAHCTBA.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
W3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
Y4ebHO-MeToTuIecKast TuTeparypa: 1

11.2. OcHoBHas TeopeMa o IBIKEHUIX mpocTpancTBa. CBoiicTBa nBrkeHnd. Kitaccudukanms
JIBH’KEHUM MTPOCTPAHCTBA.
3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
Y4ebHo-MeToquIecKas TuTeparypa: 1

11.3. TlonsTtre 0 mpeoOpazoBaHUAX MoHoous 1 ahHUHHBIX IPeoOPa3OBAHMAK MTPOCTPAHCTBA.
I'pynnoBoit nmonxoxa k reomerpun. [IpeameT 3eMeHTapHON TeOMETPHH.
3aoanue 013 camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
M3yueHne TeOpeTHIECKOTO MaTepraja, COCTaBICHHE KOHCIICKTA.
Pa36op noka3arensCTB CBOWCTB U TEOPEM.
Y4ebHO-MeToquIecKast TuTeparypa: 1

12. Agpghunnvie npeobpazosanusn niockocmu

24

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManbsl:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)

12.1. CgoiictBa appurHOTO TPeoOpa3oBaHmsI INIOCKOCTH. YacTHBIC BUABI a)(hUHHBIX
npeoOpa3oBaHui.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
Brmonaenne qOManTHUX 3aJaHAN, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3agad.
Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.
YyebHo-MeTomuIecKas mureparypa: 1, 5

12.2. I'pymmna ah¢puHHBIX IpeoOpa30BaHU MIIOCKOCTH H €€ TTOATPYIIITEL.
3aoanue 0na camocmoamenbHo20 6bINOIHEHUA CHYOEHMOM:
BrmonHaenne JOManTHUX 3aJaHAN, IIOTOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Pemenwue 3anad qoManrHeld KOHTPOIBHON pabOTHI.
Y4ebHo-MeTomuIecKas mureparypa: 1, 5

12.3. Ilpumenenune ahHUHHBIX TpeoOPa30BAHN ITIOCKOCTH MIPH PEIICHUN
3aoanue 0na camocmoamenbHoO20 6bINOIHEHUA CHYOEHMOM:
BrmonHaenne [OManTHUX 3aJaHAH, IIOITOTOBKA OTBETOB Ha TEOPETUIECKHE BOIIPOCHI,
pazbop 3amad.
Pemenue 3anad qoManrHeld KOHTPOIBHON pabOTHI.
Y4eOHO-MeToIuIecKas JuTeparypa: 5

13. Kypcosas paboma
Cwm. myHKT 5.2.2

18 yacoB u3
TPYILOEMKOCTH
CPC

3.2 Jlekuun

HaumenoBaHnue pa3neja ITMCHUILTHHBI (MOAYJIs1)/
TeMa u cofep:kaHue

TpynoeMKocTh
(K0,1-BO 4acoB)

1. Dnemenmut 6eKmopHoIL anzedopovl

4

Dopmupyemvie Komnemenyuu, 06pazoeamenvHovle pe3yibmManmol:
[IK-1: 3.2 (IIK.1.1), V.2 (IIK.1.2), B.2 (IIK.1.3)
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1.1. TlomsTHs HaNpaBICHHOTO OTPe3Ka U BekTopa. CiokeHHe BEKTOPOB M €T0 CBOMCTBA.
Hampasnennsriii orpesok (HO), ero mmaa. KonmuHeapHOCTh, COHAPABICHHOCTh U
pasenctBo HO. CBoiictBa otHOMIEeHUs paBeHcTBa HO.

Omnpenenenne Bekropa. OTKIaABIBAHUE BEKTOPA OT TOUKH.

Omnpenenenne cyMMBI IByX BEeKTOpOB. [IpaBrina Tpex TOUek U mapajurenorpaMMa CIOKEHHUs
ZIBYX BEKTOPOB.

CgoiicTBa cnoxxeHus. [IpaBnio0 MHOTOYTOJIEHHIKA CIIOKEHHS BEKTOPOB.
Y4ebHO-MeToTuIecKas TuTeparypa: 1, 2

1.2. CxaysipHOE TPOU3BEICHUE IBYX BEKTOPOB. YTOJ MEXTy BEKTOPAMHU.
Omnpenenenue CKaJsIpHOTO IPOU3BEACHUS IBYX BEKTOPOB H €0 CIEACTBHUS.
CkassipHO€ IPOM3BEICHHE B KOOPANHATHOH (popMe U ero MPUMEHEHHS.
CBoiicTBa CKaJISIPHOTO YMHOKEHHSL.

Y4ebHo-MeToIuIecKas auTeparypa: 1, 2

2. Memoo Koopounam Ha RAOCKOCMU

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmanmsl:
[IK-1: 3.2 (IIK.1.1), ¥.2 (TIIK.1.2), B.2 (IIK.1.3)

2.1. AddurHas cucrema KOOpAWHAT Ha MIIOCKOCTH. OCHOBHBIC 331291 Ha KOOPAWHATEL.
AdduHHas cucTreMa KOOpIUHAT Ha TIOCKOCTH.
OCHOBHbIE 331291 Ha KOOP/HHATBI.
[IpsiMoyroJibHas JeKapToBa CUCTEMa KOOPAKWHAT Ha IJIOCKOCTH.
PaccrosiHre MeXIy IByMsi TOYKaMU Ha TJIOCKOCTH.
Y4ebHo-MeToIuIecKas TuTeparypa: 1, 2

2.2. TlpeobpazoBanune adHUHHON CHCTEMBI KOOPIMHAT Ha IMTIOCKOCTH M €r0 YacTHBIE CIyYaH.
IIpeobpazoBanne adhUHHON CUCTEMBI KOOPAWHAT HA IMIIOCKOCTH M €r0 YaCTHBIECITyYaHu.
Yron Mexay BEKTOpaMu Ha OPUEHTUPOBAHHOM MIIOCKOCTH.

IIpeoOpazoBaHre MPSIMOYTOIBLHON IEKAPTOBON CUCTEMBI KOOPAMHAT Ha MJIOCKOCTH H €ro
YJacTHBIE CITy4yan.a
Y4ebHo-MeToIuIecKas TuTeparypa: 1, 2

3. IInockocmu u npamsle 6 npocmparcmee

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmsl:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

3.1. Pa3snuuHBIe CTIOCOOBI 3aaHNUS IMTIOCKOCTH B IPOCTPAHCTBE U COOTBETCTBYIONIHE UM
ypaBHEeHHS B ah(HUHHON cCHCTEME KOOPIUHAT.
Pasnmuansie cioco0s!I 3a1aHus MIIOCKOCTH B TPOCTPAHCTBE U COOTBETCTBYIOINE UM
ypaBHEeHHS B ah(HUHHOM cCHCTEME KOOPIUHAT.
[TnockocTh Kak anredpamdeckas MIOBEPXHOCTH IEPBOTO ITOPSIKA.
YpaBHEHHE TUIOCKOCTH, IPOXOAIIEH Yepe3 JaHHYIO0 TOUKY IMEPIeHANKYIIPHO JaHHOMY
BEKTODY.
Y4ebHO-MeToIUIecKast TuTeparypa: 1, 2

4. HpﬂMll}l JIUHUA HA nJ1ocCKocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmManbsl:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

4.1. Adduanable 3amaun Ha IpsAMYT0. [ eoMeTpraecKknii CMBICT 3HaKa TPEXWICHA.
AdduHHBIEC 321291 HA IPAMYTO.
T'eomeTpuueckmii cMbICT 3HaKa TpexwieHa Ax + By + C.
Y4ebHO-MeToIuIecKas auTeparypa: 1, 2

5. Memoo koopounam ¢ npocmparncmee

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmMansl:
[IK-1: 3.2 (IIK.1.1), V.2 (TIIK.1.2), B.2 (IIK.1.3)

5.1. AddunHas cucTtemMa KOOpAUHAT B MpocTpaHcTBe. OCHOBHBIC 3a1a4M HA KOOPIUHATHI.
AddurHHas cucTeMa KOOpJIUHAT B TIPOCTPAHCTBE.
OCHOBHbIE 331291 Ha KOOP/MHATBI.
[IpsMoyroJbHas JeKapToBa CUCTEMa KOOPAMHAT B IPOCTPAHCTBE.
OpueHTanus mpoCTPaHCTBA.
PaccrosiHre MeXIy IByMs TOYKaMU B TPOCTPAHCTBE.
Y4ebHo-MeToIuIecKas TuTeparypa: 1, 2

6. /leusicenun niockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamensvHbvle Pe3yibmManmsl:
OIIK-8: 3.1 (OIIK.8.1), V.1 (OIIK.8.2), B.1 (OIIK.8.3)
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6.1.

ITonsTie oToOpaxenus. Bumasl 0ToOpakeHUH.

ITonsiTHE OTOOpaKECHHUS.

Bunbr otobpaxenwid. [Tpumepsr.

IIpeoOpa3oBanre MHOXeCTBA (TUIOCKOCTH).

ITpumeps! mpeoOpa3oBaHuil TUIOCKOCTH (TIPOCTPAHCTBA).
Y4ebHO-MeToTuIecKast TuTeparypa: 1

6.2.

TIpumepb! IBMKEHHH IIOCKOCTH

[ToBOpoOT BOKpPYT TOUKH, (hOPMYITEI TOBOPOTA.

HenTpanbHas cuMmmeTpus, ee popMyIbI.

OceBast cummeTpus, ee POpPMYIIBI.

[TapannenbHbIH TIepeHoc, ero GopMyIITbL.

Kiaccudukarus aprkeHuit mepsoro poaa (nepsas teopema [llas).
Y4ebHO-MeToTuIecKast TuTeparypa: 1

7. Ilpeobpa3zoeanus nooobdus niockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)

7.1.

Omnpenenenre npeodpazoBaHms MOMTOOUS TUIOCKOCTH. [ OMOTETHS U ee CBOMCTBA.
Omnpenenenre npeodpazoBaHusl MOTOOUS TIIOCKOCTH.

T'oMoTeTHst Kak YacTHBIN ciydail momoous 1 ee CBOHCTBA.

[Ipeobpa3zoBanme mogoOus Kak MPOU3BEIACHNE TOMOTETHHN Ha JABIKCHUE.
CsotiicTBa 1Togo0ws.

Y4ebHO-MeToTuIecKast TuTeparypa: 1

8. Feomempuuecxue nocmpoenus Ha niaockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmsl:
OIIK-8: V.1 (OIIK.8.2), 3.1 (OIIK.8.1), B.1 (OIIK.8.3)

8.1.

OCHOBHbIE MOHATHS U aKCHOMbI KOHCTPYKTUBHOM IeOMETpUH. DIIeMEHTApHbIC 33/1a4K HA
nocrpoenure. Cxema peuieHust 3a1a4 Ha IIOCTPOCHHE.

OCHOBHbIE MOHATHS U aKCHOMBI KOHCTPYKTHBHOM T'€OMETPHUH.

DneMeHTapHbIe 33/1a4K Ha OCTPOCHHE.

Cxema pelieHus 3a1a4 Ha nocrpoenue. [Ipumep.

Y4eOHO-MeToIuIecKas IuTeparypa: 2

9. Ajpgpunnsie npeobpazosanusn niockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmMansl:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)

9.1.

CgoiictBa adpprrHOTO TPeodpa3zoBaHmsI INIOCKOCTH. YacTHBIC BUABI a)(HUHHBIX
npeoOpa3oBaHUi.

Omnpenenenne adphuHHOTO TpeodpazoBaHms MIIocKocTH. [Ipumep.

OcHoBHas TeopeMa 00 adpGUHHBIX MPEOOPA30BAHUSX.

Dopmyiel ahPuHHOTO MPeoOPa30OBaAHN.

CaoiicTBa aPUHHBIX TPeOOPa30OBaHUT.

Pactshxenne (cxarue) kak npumep adpGUHHOTO TpeodpazoBaHMSL.

Cnpur kak npuMep apPuHHOTO MPeoOpPa3oBaHusI.

IIpencraBnenne adhGuHHOTO MPEOOPa30OBaHUs. B BHIE IPOU3BeAeHU Ooliee "mpoCThiX"
mpeoOpa3oBaHui.

Y4ebHO-MeToTuIecKast TuTeparypa: 1

3.3 IlpakTHYecKue

HaumenoBaHnue pa3nejia JTMCHUILTUHBI (MOAYJIs1)/

Tema u coaepkanue

TpynoeMkocTh
(K0,1-BO 4acoB)

1. Dnemenmul 6eKmopHOIL ancedopovl

4

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle pe3yibmanmol:
[IK-1: 3.2 (IIK.1.1), ¥.2 (IIK.1.2), B.2 (IIK.1.3)

I.1.

BekropHoe npon3BeeHne BEKTOPOB U €ro cBoKcTBa. [I[puMeHeHne BeKTOpHOTO
TIPOM3BEICHHS.

Uto Ha3BIBaETCSI BEKTOPHBIM ITPOM3BEICHIEM JABYX BEKTOPOB?

KaknmMu reomeTprdecknMu cBoiicTBaMu 001afaeT BEKTOPHOE POH3BEIeHIE?
Kakumu anredpandeckuMu CBOMCTBaMHU 00JIajaeT BEKTOPHOE MPpOU3BeneHNE?

YeMy paBHO BEKTOPHOE IIPOM3BEICHNE BEKTOPOB, 3aJaHHBIX CBOMMHU KOOPIUHATAMHU?
YeMy paBHa IUTOMIAIb TPEYTOIBHHUKA, €CIIH U3BECTHBI KOOPAWHATHI €T0 BEPIINH?
Y4ebHO-MeToIuIecKas TuTeparypa: 2, 3, 4
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1.2.

CMelanHOe MPOM3BEICHUE BEKTOPOB, €r0 FTEOMETPUUYECKUI CMBICI U TIPHMEHEHHE.

Kakas Tpoiika BEKTOPOB Ha3bIBaeTCs MMpaBoi (JIeBO)?

Yro Ha3bIBAETCSl CMEIIAHHBIM (I BEKTOPHO-CKAJISIPHBIM ) POU3BEICHUEM TPEX BEKTOPOB?
Kakumu cBoiicTBaMHU 00J1a/1aeT CMEIIaHHOE POU3BEICHUE BEKTOPOB?

YeMy paBHO CMELIaHHOE ITPOU3BEACHIE BEKTOPOB, 3a1aHHBIX CBOMMH KOOPIUHATAMU?
KakoBo yclioBHE KOMILIAHAPHOCTH TPEX BEKTOPOB?

YeMy paBHBI 00bEMBbI APAJUICIIEIIUIIEA U TETPAdIPA, ECIIN U3BECTHBI KOOPIHUHATHI UX
BEpIINH?

Y4ebHO-MeTOoIUIECKas muTeparypa: 1, 2, 3

2. Memoo Koopounam na niockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
[IK-1: 3.2 (IIK.1.1), V.2 (IIK.1.2), B.2 (IIK.1.3)

2.1.

[onsipHas cucreMa KOOpPJMHAT Ha TIOCKOCTH.

Kak 3aaercs mosisipHasi cucreMa KOOpJHHAT Ha TIOCKOCTH?

Kak onpenenstorcst mossipHble KOOPIMHATHI TOUKH: MOJISPHBINA PaiiyC U MOJSIPHBIA yromn?
Kak cBsi3aHbl MOSIPHBIC KOOPIHMHATHI TOUKH C €€ TPSIMOYTOJIbHBIMUA KOOPAWHATAMU H
Hao000poT?

KaxoBbl oTimians 0000IEHHBIX MTOJIIPHBIX U OOBITHBIX MOJISPHBIX KOOPIUHAT?
YyebHo-MeTomuuecKas mureparypa: 1, 3

2.2.

OO6miee ypaBHEHHE NPSMON 1 €T0 YaCTHBIE BUJIBI.

Kakumu criocobamu MoxeT OBITh 3a71aHa Ha TUIOCKOCTH TIpsiMasi? OG0CHOBATh KaXKIIbIH
croco0.

Kakue BeKTOpbI Ha3bIBAIOTCSI HAPABISIFOIMM H HOPMAIIbHBIM BEeKTOpaMu mpsiMoii? CKOJIBKO
HaNpaBJISIONX (HOPMaJIbHBIX) BEKTOPOB UMEET TIpsiMast?

Kakoe ypaBHeHHe NpsIMOii Ha3bIBaeTCs 001MM ypaBHeHHeM? Kak Haxo/sTest KOOpANHATHI
HAITPABJISIOIIET0 ¥ HOPMAIIBHOTO BEKTOPOB M3 001Iero ypaBHeHus npsimoii? Kakos
TEOMETPHUYECKHUN CMBICT KO(PGHUITUSHTOB B OOIIEM ypaBHEHUH TPSIMOii?

Hanucarb ypaBHeHHs TIPSIMOIA: @) 0 TOUKE M HAMPABIISIOIIEMY BEKTOPY (TlapaMeTpUYecKue,
KaHOHHYECKOE); 0) IO IByM TOYKaM; B) «B OTPE3Kax»;

T) YpaBHEHHE TIPSIMOH C YIIIOBBIM KOA(PPHUIIMEHTOM (B UeM 3aKIII0YACTCS TEOMETPUICCKUN
CMBICTT YITIOBOTO KO3 GUITEeHTA?); 1) ypaBHEHUE MPSAMOM, 3aJaHHON TOYKOH W HOPMaIbHBIM
BEKTOPOM.

YuebHO-MeTogn4ecKas ureparypa: 1, 3

3. Ilnockocmu u npamovie 6 nPoCmMpancmee

Dopmupyemvie Komnemenyuu, 06pazoeamensvHbvle Pe3yibmManmol:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

3.1.

Pasnmiansie cioco0BI 3a1aHus IPSIMOI B TPOCTPAHCTBE M COOTBETCTBYIOIIHNE IM yPaBHEHUSI.
AddurHBIE 331291 Ha IPIMYIO B TPOCTPAHCTBE.

KaxoBbl crtocoObI 3a1aHus IPSMOH B IPOCTPaHCTBE?

3amucarh: mapaMeTpUIECKUe U KAaHOHWIECKHE YpaBHEHHS PSMOM (3aJaHHON TOYKOH M
HAIPaBISIOMIAM BEKTOPOM); YPaBHEHHS PSIMOM, 3aTaHHOHM IBYMS TOUKaMH.

Kak HaiiTh HanpaBJISIONIHA BEKTOP IPSIMOH (TOYKH, JISXKAIIHE Ha MPSMOI), €CIIA TIPsIMast
3a/aHa Kak JIMHUS IePEeCEICHNUs IBYX IUI0CKOCTe?

Kak BBUHCIUTE yroi MeXIy AByMs MPSIMBIMH, 3aJaHHBIMH TapaMeTPHUECKUMH HITH
KaHOHUYECKAMH YPaBHCHUAMU?

KakoBbI ciydan B3aMMHOTO PacIIONOKEHHS IBYX MPAMBIX B IPOCTPAHCTBE?

3amucars BEKTOPHBIE I KOOPAWHATHBIC YCIOBUS: U ABYX CKPEIIMBAOIINXCS IPSIMBIX; IS
JIBYX TIEPECEKAIOMINXCS TMPSAMBIX (B YaCTHOCTH, IEPIICHANKYISPHBIX ); IJIS IBYX
MapaIeTbHBIX TPIMBIX.

YuebHO-MeTogn4ecKas ureparypa: 1, 3

3.2

[TmockocTh 1 IpsAMasi B IPOCTPAHCTBE.

KakoBrI ciiydan B3aMMHOTO PaCIIOIOKEHHS MIPSIMO 1 TIOCKOCTH B IIPOCTPAHCTBE?
3amucarh yCiIoBHS: TIepeceueHus (B YaCTHOCTH, MEPIECHANKYISIPHOCTH ) IPSMOU U
TUTOCKOCTH; TTAPaJUICIIFHOCTH MPSIMOM M TUTOCKOCTH;, HPUHAICKHOCTH MPSIMON TUIOCKOCTH.
Kaxk HaifT TOUKY niepecedeHsl MPSMOM U TUIOCKOCTH, €CJTH OHA CYIIECTBYET?

Kak BBIUHCIUTE yroi MeXy IpsSMOU U IIIOCKOCTHIO, €CIIM N3BECTHHI HAIIPABIISIOMINI BEKTOP
MPSIMOK ¥ HOPMAJTLHBINA BEKTOP TUIOCKOCTH?

Kax BBIMUCINTB pacCTOSIHUE OT TOYKH JI0 IPSMON B IPOCTpaHCTBe? YKa3aTh JiBa Criocoda
(MHIUBHIyaTbHOE 3a/IaHUE).

Kak BEUHCIUTD pacCTOSHIE MEXKIY ABYMS CKPEIIMBAOIIIMMUCS TIPSIMBIMH?
(MHIUBHIyaTbHOE 3a/IaHUE).

YyebHo-MeTomuuecKas qureparypa: 1, 3

4. Jlunuu emopozo nopaoka
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Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmMansl:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

4.1. TlousTtue anreOpandecKon JIMHIH BTOPOTO nopsinka. OKpyKHOCTh. DIUIUIIC: ONIpenesieHHe,
KaHOHHYECKOE YpaBHEHHUE, CBONUCTBA.
OO61iee ypaBHEHHE JTMHUM BTOPOTO MOPSIKA.
Ilepeceuenne TMHUM BTOPOTO MOPSIKA C TIPSIMOIA.
ACHMIITOTHYECKHE HAIPABICHUS JIMHAN BTOPOTO TIOPSIKA.
ACUMNITOTHYECKHUE HAIIPABIECHUS JUTATICA, TUTIEPOOIIBI U TTapaOoIIhl.
LeHTp JIMHIHA BTOPOTO OPSIIKA.
[maBHBIC HANIPaBICHUS TUHAH BTOPOTO TOPSIIKA.
Ocwu TMHUHT BTOPOTO MOPSAAKA
Kacarensras muann Broporo nmopsiaka. KacarensHas k syumrncy, rumnepOose u mapabode.
[IpuBenenne ypaBHEHHS TMHAU BTOPOTO MOPSAAKAa K KAHOHUYECKOMY BUY.
Kitaccudukarus JTHHAN BTOPOTO MOPSIIKA.
Y4ebHo-MeTomuuecKas qureparypa: 1, 3

4.2. TlpuBeneHue ypaBHEHUs JIMHUU BTOPOTO MOPSAJIKA K KAHOHUUECKOMY BHUY.
OO61iee ypaBHEHHE TMHUM BTOPOTO MOPSIKA.
Ilepeceuenne TMHUM BTOPOTO MOPSIKA C TIPSIMOIA.
ACHMIITOTHYECKHE HANIPABICHHUS JIMHAN BTOPOTO TIOPSIKA.
ACUMNITOTHYECKHUE HAIIPABICHUS JUTNTICA, TUTIEPOOIIBI U TIapaOoIIbl.
LenTp IMHIMA BTOPOTO OPSIIKA.
[maBHBIC HANIPaBICHUS TUHUH BTOPOTO TOPSIIKA.
Ocwu TMHUHT BTOPOTO MOPSAAKA
Kacarensnas muann Broporo nmopsiaka. KacarensHas k syumncy, rumnepOoie u mapabode.
[IpuBenenne ypaBHEHHS TMHAU BTOPOTO MOPSAAKAa K KAHOHUYECKOMY BUY.
Kiaccudukarus THHAN BTOPOTO MOPSIAKA.
Y4ebHo-MeTomuuecKas mureparypa: 1, 3

5. Hogepxnocmu emopozo nopsaoka

Dopmupyembie Komnemenyuu, 06pazoeamensvHbvle Pe3yibmMansl:
[IK-1: B.2 (IIK.1.3), V.2 (TIK.1.2), 3.2 (IIK.1.1)

5.1. Meron cedeHuii mpu NU3yYSHUHN IPYTHUX ITOBEPXHOCTEH BTOPOTO MOPSAAKA. DIITHIICOU],
TUTIEPOOIONIBI, TAPaOOTOUIBI.
JaiiTe onpeneneHne IITUIICOU A, 3aIIUIIUTE €T0 KAHOHUIECKOE YpaBHEHHE.
OOBsICHATE CYyTh METOa CEUEHH IPH MCCIEIOBAHIH IOBEPXHOCTEH
BTOPOTO TIOpsiAKa (Ha PpUMEpPE AILTUTICOUR).
YKakuTe pa3Iu9IHbIe BAIBI JUTUIICONIOB U MX KAHOHHYECKUE yPaBHEHNS.
JaiiTe onpeneneHne OXHOMIOIOCTHOTO TUIIEPOOIONIa 1 3aIHIIATE €T0 KAHOHHYECKOE
ypaBHECHHE.
Jaiite onpeneneHne IBYMOIOCTHOTO THIIEPOOIONAA U 3aIUIIATE €T0
KaHOHHUYECKOE YpaBHEHHE.
TIpowummocTpupyiiTe METOA CEYEHUN TTPU UCCIIEOBAHNN TOBEPXHOCTEH BTOPOTO TOPSAIKA
(Ha mpuMepe THITEPOOIIONIOB).
HazoBuTe Bce MOBEpXHOCTH BTOPOTO TMOPAIKA, KOTOPHIE NMEIOT IPSIMOJIMHEHHBIE
obpasyromue.
YKakuTe MPSIMOIMHEHHBIE 00pa3yoIIie OTHOMOIOCTHOTO rHIIepOO0IonAa, 3aMAIINTE UX
ypaBHEHHS.
YKakuTe YaCTHBIEC BU/IBI THIIEPOOTIOUIOB, 3AMUIINTE UX KAHOHUIECKNE YPAaBHEHHS.
Jaiite onpeneneHne IUIUNTHIECKOTO MapadoIouaa 1 3alUIINTE er0 KAHOHUIECKOe
ypaBHEHHE.
Jaiite onpeneneHne rTUIepOOTNIECKOTro MapadoIouIa 1 3aUIINTE er0 KAHOHHIECKOe
ypaBHEHHE.
IIpousuttocTpupyiTe METOJ CEYEHUM MTPH UCCIIENOBAaHUM [TIOBEPXHOCTEN BTOPOTO MOPSIAKA
(Ha mpumMepe apaboIouIoB).
YKakKuTe YaCTHBIA BU/I JJUTMITHYECKOTO MTapabosiona v 3alHIINTe KAaHOHHIECKOe
ypaBHEHHE.
YKakuTe NPsMOIMHEHHBIE 00pa3yoIie THIepOOIHIeCKOTo MapaboIon ia, 3aMuIInTe NX
YpaBHEHHS.

YuebHO-MeTogu4ecKas ureparypa: 1, 3

6. /leusicenun niockocmu

Dopmupyemvie Komnemenyuu, 06pazosamenvHbvle Pe3yibmManmsl:
OIIK-8: 3.1 (OIIK.8.1), V.1 (OIIK.8.2), B.1 (OIIK.8.3)
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6.1. Meton ABM>XEHUS NIPU PELLEHUH 3a/1a4 Ha TIOCTPOCHUE
Jlats onpeneneHne IBMKEHU, yKa3aTh YaCTHBIC CITydal JBIDKCHHS.
CdopmynupoBaTh CBOWCTBA IBHKEHHUS.
YkazaTb criocod mocTpoeHus 00pas3a TOUKH IPH 3aJaHHOM IBIKEHHH.
Kak moctpouts 00pa3 oTpeska, mpsMoii, OKpy>KHOCTH TIPH 3aJaHHOM JIBHKCHUHU?
YKa)kuTe MHBapUAHTHBIC TOUYKH U MPSIMBIE TIPH ABWKCHUH. .
B yem 3akiiouaeTcs CyTh METO/Ia IBIDKECHUS IIPH PEUICHNH 3a/1ad Ha IOCTPOCHHE
(mokazarenbCcTBO)?
YyebHo-MeTomuUecKas muTeparypa: 1, 5

7. Ilpeobpazosanus nododus niockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmManmol:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)

7.1. Meton nomoOust (TOMOTETHH) TIPH PEIICHIH 3a7a4 Ha IOCTPOCHUE.
Jarts onpezneneHrne TOMOTETHH, YKa3aTh YaCTHBIE CIIy9ad TOMOTETHH.
CdopmynmnpoBaTh CBOHCTBA TOMOTETHH.
Kak mocTpouTs IEHTp TOMOTETHH, €CIIF TOMOTETHS 3a/1aHa JBYMsI TapaMU COOTBETCTBEHHBIX
TOYEK?
‘Ykazarb crioco0b moctpoeHus o0pa3a TOUKH ITPH TOMOTETHH (3a1IaHHOM IIEHTPOM H
KO3((UIMEHTOM, IIEHTPOM U ITapOoil COOTBETCTBEHHBIX TOUEK, IBYMS IMapaMu
COOTBETCTBCHHBIX TOYEK).
Kak moctpouts 06pa3 oTpeska, mpsMoi, OKPY>KHOCTH B 3aJJaHHOH TOMOTETHH?
YKa)kuTe MHBapUAHTHBIE TOUYKH U MPSIMBIE TTPA TOMOTETHH.
B uem 3akimodaercs CyTh MeTO/Ia TOJ00HS (TOMOTETHH) TP PEIICHNH 33724 Ha TOCTPOSHUE
(mokazarenbCcTBO)?
Y4ebHo-MeTomuuecKas mureparypa: 1, 5

8. Feomempuuecxue nocmpoenua Ha njiockocmu

Dopmupyemvie Komnemenyuu, 06pazoeamenvHbvle Pe3yibmMansl:
OIIK-8: V.1 (OIIK.8.2), 3.1 (OIIK.8.1), B.1 (OIIK.8.3)

8.1. OcHOBHBIC METOIBI pEIICHH 3a1a4 Ha IIOCTpoeHNe. Perenue 3a1a4 Ha ITIOCTPOCHNE
METOIOM TEOMETPUIECKUX MECT WM IepecedeHus Guryp.
OOBACHUTE CYTh CXEMBI PEIICHHS 3a]1ad Ha TIOCTPOCHUE (Ha MpUMepe).
B gem cymuocTs MeTona MI'M nipu peniennn 3aad Ha MocTpoeHue?
IIpuBenure nmpumep pelieHus 3a1a4 Ha mocTpoeHrne MetoqoM MI'M B HIKOJIEHOM Kypce
TEOMETPHH.
Hazosute Heckonbko 'MT Ha MI0CKOCTH, U3YUYEHHBIX B LIKOJIE, B BY3€.
B gem cyTh MeTona HaxoxaeHus (oteickanust) [ MT? [IponsutrocTpupyiiTe ero Ha mpuMepe.
Y4ebHO-MeToIUIeCcKas TuTeparypa: 5, 6, 9

8.2. AnreOpandecKuii METOI pelIeHHs 3a7ad Ha IIOCTPOCHNUE.
OOBbscHHTE, KaK TOCTPOUTH OTPE30K, JUIMHA KOTOPOTO 3a/1aHa OIHON M3 MPOCTEHIINX
¢dopmyn (I1D): TID-1. [1D-2. [1D-3. [Id—4cpenunii nponoprroHanbHbil). [1D-5. TID-6.
o-7.
Kax moctpouts oTpesku, JJIMHBI KOTOPBIX — MOAYJIM KOPHEH KBaJApaTHOTO ypaBHEHUs?
(PaccmoTpute Bce BO3MOXKHBIE CITydan).
[IpuBenuTe HECKOIBKO MTPUMEPOB OTHOPOIHBIX (DYHKIMI IIEPBOTO H3MEPEHUSI.
CoopmynmupyiiTe Npu3HaK BO3MOXKHOCTH ITOCTPOCHUS IUPKYJIEM U JIMHEHKON OTpe3Ka,
3a7aHHoro (hopMynoil. PazpsicHuTE, 4TO 03HaYaeT HEOOXOAUMOCTD M JJOCTATOYHOCTH ATOTO
MpHU3HaKa.
B 4em cymHOCTE anreGpanyecKoro MeToa pelieHus TeOMETpUIECKUX 3a1ad Ha
nocrpoeHue?
[Iepeuncnure U3BeCTHBIE BaM 3aJa4l Ha MOCTPOEHUE, HE pa3peIIUMBbIe LIUPKYIEM U
JTUHEHKOH.
YueOHO-MeToanYecKast auTeparypa: 5, 8, 9

9. Apcpunnvie npeodpazosanua niockocmu

Dopmupyemvle KomnemeHyuu, 00pPa3oeamesibHble Pe3y1bMamol:
OIIK-8: B.1 (OIIK.8.3), V.1 (OIIK.8.2), 3.1 (OIIK.8.1)
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9.1.

ITpumenenne ahHUHHBIX TIPeoOpPa30BaAHMIA TUIOCKOCTH TP PEIICHUN

Jarb onpenenenue ahpPuHAOTO, TEPCIIEKTUBHO-aPGUHHOTO MPeoOpa30BaHUS ITJIOCKOCTH.
CdopmynmnpoBaTh OCHOBHYIO TeOpeMy (O CyIIECTBOBAaHUH U €IMHCTBEHHOCTH ad(UHHOTO
peoOpa3oBaHms) U €€ CIIEICTBUE.

ITepeunciuth cBOMcTBa adGUHHBIX MPEOOPA30BAHUH.

‘Ykazarb 9acTHBIEC CIIy4au MepCreKTUBHO-adGUHHOTO TIPeoOpa3oBaHMSL.

Kaxk moctpouts 00pa3 TOUKH B MEPCIIEKTHBHO-aGGUHHOM TpeoOpa3oBaHUH, 3aJaHHOM OCHIO
Y TIApO# COOTBETCTBEHHBIX TOUEK (TIPU KOCOM CIKATHH, CABHUTE)?

'YkazaTh MHBApHAHTHBIC TOYKH U IPSIMBIE B TIEPCIIEKTUBHO-aQPUHHOM

nmpeoOpa3oBaHuM (ITPU KOCOM CHKATUH, CIIBUTE).

Kak momy4uTts KOCyto CHMMETPHIO U3 KOCOTO CKaThs?

Kaxkue nBe ¢puryps! HazpiBaroTCs apPuHHO-OKBUBANICHTHRIME? [IprBECTH IPUMEPHI TAKUX
uryp.

Y4ebHo-MeTomuuecKas mureparypa: 1, 5
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4. YYEBHO-METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

4.1.

YueOHo-MeTOANYECKAS JTUTEPATYPa

Ne
/1

bubmmorpadudeckoe onvcanue (aBTop, 3ariiaBue, BUI U3TaHUS, MECTO,
W3/1aTeNbCTBO, TOJ U3/IAHMUS, KOJINYECTBO CTPAHHIL)

Ccoinka Ha uctouyHuk B OBC

OcHoBHas auTEparypa

Aranacsia JI.C., bassies B.T. I'eometpus. U.1. — M.: [Ipoceemenue, 2011

http://elecat.cspu.ru/detail.a
spx?id=167621

Wneun B.A. AHanuTH4Yeckas reoMeTpust [ DIEKTPOHHBIN pecypc]: YIeOHUK IJIs
By30B/ MnbuH B.A., [To3usk O.I.— DieKTpoH. TEKCTOBBIE NaHHbIE. — M.:
OU3MATIINT, 2012.— 222 c.

http://www.iprbookshop.ru/
25716

Aranacsia JI.C. u np. CoopHuk 3amad o reomerpuu. U.1. — M.: [IpocBemenue,
1973.

http://elecat.cspu.ru/detail.a
spx?id=3443

Aprynos b.W. 3anaunuk — npaktukym o reometpun. U. [-111 / B.1. Aprynos, 1.H.
Hemunosa, B.H. JlutBunenxo. — M.: [IpocBemenue, 1979.

http://elecat.cspu.ru/detail.a
spx?id=129535

Aranacsia, C.JI. Coopauk 3ama4 o reometpun. Yacts II. — M.: Dkemo, 2008. — 320
c.

http://elecat.cspu.ru/detail.a
spx?id=3443

JlonoyiHuTEILHAS TNTEPATYpa

Aranacsia JI. C. u ap. Teomerpust 7 — 9. — M.: IIpocsemnienne, 2008.

http://elecat.cspu.ru/detail.a
spx?id=156306

bexnemumea JI.A. COOpHUK 3a/1a9 IO aHATUTHYECKOW T€OMETPUH U IMHEHHON
anredpe [DNeKTpOHHBIN pecypc]: yaeoHoe mocodue/ beknemumena JI.A., [TerpoBuu
A IO., UybapoB U.A.— DnekTpoH. TekcToBble AanHble.— M.: DU3MATIINUT,
2006.— 496 c.

http://www.iprbookshop.ru/
17422

Bacunskos B.1., Habokosa Y.1O., [TupoxkoBa H.M. Pemenne 3amau Ha
MOCTPOCHHE ANTeOPAnICCKUM METOOM M METOIOM T€OMETPHUCCKUX MECT. —
Yensounck: M3a-Bo Yenso. roc. mex. ya-ta, 2010.

http://elecat.cspu.ru/detail.a
spx?id=187797

Aprynos b.1., bank M.B. ['eoMeTprueckue mocTpoeHUs Ha MIIOCKOCTH. — M.
IIpoceemenue, 1957.

http://elecat.cspu.ru/detail.a
spx?id=129534
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5. ®OHJI OEHOYHbBIX CPEACTB VIS IPOBEJEHUA TEKYIIETI'O KOHTPOJISA U
MHNPOMEXKYTOYHOU ATTECTAIIUHU OBYYAIOIIIUXCA 110 JUCHUIIJIMHE (MO YJIIO)

5.1. Onncanne noka3areseil 1 KpUTepHeB OLCHNBAHNUS KOMIIeTCHIMIA

Kon xomnerennuu mo ®I'OC

Tekyuii KOHTPOIb E‘ §
zE
=

Koz 06pa3oBatebHOTO pe3yisrara
JTHUCHHILIMHBL e
s €3 g z
5 2 & s
g £ & B
2
OIIK-8
3.1 (OTIK.8.1) + +
V.1 (OIIK.8.2) + + +
B.1 (OIIK.8.3) + + + +
TIK-1
3.2 (TIIK.1.1) + +
V2 (TIK.1.2) + +
B.2 (TIK.1.3) + + +

5.2. TunoBble KOHTPOJIbHBbIE 33JaHUS WJIM HUHbIe MAaTePHAJIbl, HeOOX0AUMBbIe A OLEHKH 3HAHMII, yMeHUIi,
HABBIKOB 1 (MJIH) OMBITA AeATEJIbHOCTH, XaPAKTEPU3YOIIUX 3Tanbl (OPMUPOBAHUS KOMIETEHIIHIA.

5.2.1. Tekymuii KOHTPOJIb.

TumoBrIe 3aMaHus K pa3aeny "DIeMeHTH BEKTOPHON anreOpsr’:
1. Koncnekt no teme
Crno)xeHre BEKTOPOB H €r0 CBOMCTBA.
Brrunranue BeKTOpOB.
Teopema o CyIIeCTBOBAHUHN M €INHCTBEHHOCTH Pa3HOCTH JIBYX BEKTOPOB.
YMHOXEHHE BEKTOpA Ha YUCIIO U €ro CBOMCTBA.
[Ipu3HAK KOJTMHEAPHOCTH JBYX BEKTOPOB.
BexkTopHbIii 6a3uc Ha TUIOCKOCTH U B TIPOCTPAHCTBE. Pa3nokeHne BeKTopa 1mo 6asmucy.
JeiicTBus HaJ BEKTOpaMH, 3alaHHBIMH CBOMMH KOOPIUHATAMH.
CkamnsipHO€ IPOM3BEICHHE IBYX BEeKTOpoB. CKaJIsIpHOE TPOU3BEICHNE B KOOPAMHATHOH (popMme 1 ero mpuMeHEHHS.
CBoiicTBa CKaJISPHOTO MIPON3BEACHUS.
BekropHoe npousBeieHrne BEKTOPOB U €ro cBoicTBa. [I[prMeHeHre BEeKTOpHOTO IPOU3BEACHHUS.
CMmernraHHOE TIPOU3BEICHNE BEKTOPOB, €T0 TEOMETPUIECKUIA CMBICIT M TPHUMEHECHHE.
KomnmaecTso 6ammos: 2
2. Pedepar
CrnoxeHre BEKTOPOB | ero cBoiicTBa. [Togbop KOHKPETHBIX IPUMEPOB, MILTIOCTPHPYIONINX IPAMEHEHHE CBOHCTB.
Brruntanne BekTopoB. Teopema o CyIIeCTBOBAHUN M €IMHCTBEHHOCTH Pa3HOCTH JIBYX BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha YHCIIO U ero cBoiicTBa. [1og00p KOHKPETHBIX IPUMEPOB, MILTIOCTPHPYIONINX MPHMEHEHHE
CBOICTB.
CkansipHO€ IpOHM3BEICHHE IBYX BEeKTOpoB. CBOICTBA CKasipHOTO Mpon3BeaeHus. [1og00p KOHKPETHBIX IPUMEPOB,
WIUTIOCTPUPYIONTNX TIPUMEHEHHE CBOWCTB.
[IpumMeHeHne BEKTOPHOTO TPON3BEICHNUS.
CMmernraHHOE TIPOU3BEICHNE BEKTOPOB, €T0 TEOMETPUIECKUIA CMBICIT M IPHUMEHEHNE.
KomnmaecTso 6ammos: 2
TumoBsIe 3amanus K pazaeny "MeTox KoopaAuHAT Ha IUIOCKOCTH':
1. Koncnekt nmo teme
AddunHas cucreMa KOOpauHAT Ha MockocTH. OCHOBHBIC 3a]1a4W Ha KOOPAWHATHI.
[IpsimoyTonbpHas ekapToBa CHCTEMa KOOPAWHAT Ha INIOCKOCTH. PaccTosHne MexX Ty IBYMsI TOYKaMHU Ha TUIOCKOCTH.
IIpeobpazoBanne adGUHHON CUCTEMBI KOOPAWHAT HA IMIIOCKOCTH M €r0 YaCTHBIE CITyYaH.
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[IpeobpazoBanme TPIMOYTONEHON AEKAPTOBOI CHCTEMBI KOOPAWHAT Ha INIOCKOCTH M €T0 YaCTHBIE CIyJau.
[MonspHas cucTemMa KOOPIMHAT HA TUIOCKOCTH. Ilepexo OT MOMsSpHBIX KOOPAMHAT K MPSIMOYTOIBHBIM JEKAPTOBBIM H
obparHo. OG0OIICHHBIE TOSPHBIC KOOPIUHATEI.
T'eomeTprueckoe HCTOIKOBAHNE YPpaBHEHUH 1 HEPABEHCTB MEXy KOOpAWHATaMH Ha TIOCKOCTH.
JIBe 0CHOBHbIE 33/1a4uM aHATUTUYECKON T€OMETPHUH TIOCKOCTH. [Ipumepsl.
Anrebpandeckast JMHAA U ee TopsanoK. OKpyKHOCTh, €6 KaAHOHHYECKOE U 00I1Iee YpaBHEHUS.
KomnmaecTso 6ammos: 2

2. Pedepar
IIpeo6pazoBanue adpGUHHON CUCTEMBI KOOPAMHAT HA MIIOCKOCTH.
IIpeoOpazoBanne MPSIMOYTOILHON IEKaPTOBOW CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH.
TlonsipHast cuctema KOOPAUHAT Ha TUIOCKOCTU. YPaBHEHUS JIMHUMN B MOJISIPHON CUCTEME KOOPAMHAT.
JIBe oCHOBHbIE 33/1a4uM aHATUTUYECKON T€OMETPHUH TIOCKOCTH. [Ipumepsl.
OKpY>XHOCTb, €€ KAaHOHUIECKOE U 00IIee ypaBHEHHUS.
KomnmaecTso 6ammos: 2
TumoBsle 3amanus K pazaeny "[IImockocTH U mpsiMBIE B IPOCTPaHCTBE"

1. KoncnexkTt nmo Teme
Paznmuansie crioco0s! 3a1aHus MIIOCKOCTH B POCTPAHCTBE U COOTBETCTBYIOIINE UM ypaBHEHHS B apPpUHHON crcTeMe
KOOpAWHAT.
[TmockocTh Kak anredpamdeckas TIOBEPXHOCTH IEPBOTO TOPSIKA.
YpaBHEHHE TUIOCKOCTH, IPOXOIAIIEH depe3 JaHHYO TOUKY IMEePIEeHANKYIIAPHO JAHHOMY BEKTOPY.
AddrHHBIE 1 METPUYECKHE 339 HA TUIOCKOCTb.
T'eomeTpuueckuii CMbICI 3HAKa MHOTOUJICHA.
Paznmiansie cioco0BI 3a1aHuUs IPSIMOI B TPOCTPAHCTBE M COOTBETCTBYIOIIHNE IM yPaBHEHUSI.
AddrHHBIE 331291 HA MIPSIMYIO B IIPOCTPAHCTBE.
Mertpuueckue 3a/1a94 Ha IPSMYIO.
BzanmHoe pacronoxxenue npsMon U IIOCKOCTH.
YcnoBue mapayuIeTbHOCTH MPSIMOM U TNIOCKOCTH, YCIIOBHS MEPIICHANKYIAPHOCTH MPSIMOM U TIIOCKOCTH.
Yron Mexay mpsiMOi U TIOCKOCTHIO.
KomnmaecTso 6ammos: 2

2. KoutpoabHasi pa6oTa mo pasaeiny/Teme
3amada 1. YcTaHOBUTH, Kakas reoMeTprueckas Gurypa onpenensercs cienyromnM ypasaeauem B [1JICK
npoctpaHcTBa. [TocTpouts (GUTypy B 3a7aHHON CHCTEMe KOOPIUHAT.
3amada 2. YCTaHOBUTH, KaKasi TUHUS ONPEEISIeTCS CIeAyoIMUMA ypaBHeHUsIMH B ipocTpancTie (B [TCK):
3amada 3. Jlan terpasap ABCD. Haiitu: turomans ocHoBanust ABC; 06beM TeTpasipa; ypaBHEHHE IIIOCKOCTH
(ABC); ypaBHEHHE BBICOTHI, ONMYIIEHHON U3 BepmnHbl D Ha rpanb ABC; niuHy TOMH e BBICOTBI; YTOJ MEXITY
pebpamu AB u AD.
Craenatp 4epTex TeTpa’apa B 3aJaHHOW MPSIMOYTOIBHOM AEKAPTOBOM CHCTEME KOOPIMHAT.
3anmada 4. Hanrcarh kaHOHHYECKHUE YpAaBHEHUS TPSMOH, 3aIaHHOM OOIITUMH YPABHEHUSIMH:
3amaga 5. HaifTi TOUKy, CHMMETPHUYHYIO TOYKe M OTHOCHTENBEHO JaHHOW MPSMOH.
3amaga 6. HaifTi TOUKy,, CHMMETPHYHYIO TOYKEe M OTHOCHTEIFHO JaHHON TTOCKOCTH.
KomnmuecTso 6ammos: 20

3. Peepar
AddrHHBIE 1 METPUYECKUE 3379 HA TUIOCKOCTb.
AddrHHBIC 331291 HA MPSIMYIO B IIPOCTPAHCTBE.
Mertprueckue 3a1a4i Ha IPSIMYIO.
HopmansHoe ypaBHEHHE IIOCKOCTH.
Bzanmnoe pacrnonoxenue npsMon 1 IIOCKOCTH.
KomnmaecTso 6ammos: 2
TumoBrle 3amanns K pazaeny "[Ipsmas THUS HA TIOCKOCTH'":

1. KoncnexkT no Teme
OO6miee ypaBHEHHE PSMON 1 €T0 YaCTHBIE BUJIBI.
[psimast kak anreOpandeckast IMHHUS IEPBOTO TOPSIIKA.
‘VpaBHeHHE MPSAMOI ¢ YIIIOBBIM K0d(QQHUIIIEHTOM.
AdduHHBIEC 321291 HA IPAMYIO.
T'eomeTpuueckuii CMbICI 3HaKa TpeX4uJieHa.
YpaBHEHHE MPAMOM, TPOXOAIIEH Yepe3 JaHHYIO TOUKY MEPIEHANKYISIPHO JaHHOMY BEKTODY.
Mertpuueckne 3a/1a94 Ha IPSMYIO.
KomnmaecTso 6ammos: 2

2. KoutpoabHas padoTa mo pasaeiay/Teme
3anada 1. [TocTpouTh TUHUIO TI0 €€ YPABHEHUIO B MTOJIIPHON CHCTEMe KOOpIUHAT (Ha MUJUTMMETPOBO Oymare;
JIOITyCKAeTCs ¥ IOCTPOCHHE, BRIIOTHEHHOE ¢ TOMOITBI0 Desmos):
3amada 2. B TpeyronsHuKe HAWTH:
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1) ypaBHEHHUE CTOPOHHI;
5) TOUKyY TiepeceueHus MEeTUaH;
2) ypaBHEHHUE BBICOTHI;
6) ypaBHEHHE OMCCEKTPHCHI;
3) AMMHY BBICOTHI;
7) ypaBHEHHE MIPSIMOIL, IPOXOIAIIEH Uepes
4) ypaBHEHNE MEIMAHBI:
3amaga 3. B I1JICK Ha m1ockoCcTH IOCTPOUTD JIMHUH, OTIPEeIsieMble YPaBHECHUAMHU:
3amaga 4. [Toctpouts hurypy, onpeaenseMyto cucteMoii HepaBeHCTB, B [I/ICK Ha mmockoctu:
KomnmuecTso 6ammos: 20

3. Peepar
[psimast kak anreOpandeckast IHHHUS IEPBOTO TOPSIIKA.
AdduHHBIEC 321291 HA IPAMYIO.
Paznuunbie ypaBHEHUS MPSIMON.
YpaBHeHHE NPAMON B OTPE3KaX.
Mertpuueckne 3a1a94 Ha IPSMYIO.
KomnmaecTso 6ammos: 2
TumoBsIe 3amanus K pa3aeny "MeTom KoOpaIuHaT B MPOCTPaHCTBE":

1. KoncnexkT no Teme
AddunHas cucreMa KoopauHaT B mpocTpancTBe. OCHOBHBIE 3a/1a4H HA KOOPAMHATHI.
[IpsiMoyTonpHAs JeKapTOBa CHCTEMa KOOPAWHAT B TIPOCTPAHCTBE.
OpueHTanus MpoCTPaHCTBA.
PaccTostHIe MEXTy IBYMS TOYKAMH B IIPOCTPAHCTBE.
IIpeobpazoBanue adpdunHON cuctemsl koopaunaat u [1JICK B mpoctpaHcTBe.
T'eomeTprueckoe HCTOIKOBaHNE YPaBHEHHH M HEPABEHCTB MEXKTy KOOPAWHATAMH B IPOCTPAHCTBE.
JIBe OCHOBHBIE 33/1a41 aHATTMTUYECKON reOMeTpUM NpocTpaHcTBa. [Ipumepsr.
Anrebpandeckas TOBEpXHOCTh U €€ TTOPSIOK.
KomnmaecTso 6ammos: 2

2. Pedepar
AddunHas cucreMa KoopauHaT B mpocTpancTBe. OCHOBHBIE 3a/1a4H HA KOOPAMHATHI.
[IpsiMoyTonpHAs AeKapTOBa CHCTEMa KOOPAWHAT B TIPOCTPAHCTBE.
PaccrostHre MeX Ty TByMs TOYKaMH (BBIBOJ, (POPMYITHI)
IIpeobpazoBanune apdunHON cuctemsl koopaunat u [1JICK B mpoctpaHcTBe.
I'eomeTprueckoe HCTOIKOBaHNE YPaBHEHHH M HEPABEHCTB MEXKTy KOOPAWHATAMH B IIPOCTPAHCTBE.
JIBe OCHOBHBIE 3a/1a4ul aHATUTUYECKON reOMETPUH NTPOCTPAHCTBA.
Cdepa, ee KaHOHUYECKOE YpaBHCHHE.
3amaga 0 JeNeHUH OTpe3Ka B 3aJJaAHHOM OTHOIICHUHT
KomnmaecTso 6ammos: 2
TumoBsle 3amanus K pazaeiny "Jluaum Broporo mopsiaka':

1. KoncnexkT no Teme
OKpY>KHOCTB. DJUIHTIC: ONpeICICHNE, KAHOHNIECKOE YPaBHEHUE, CBOWCTBA.
T'uniepbona: onpenencHue, KAHOHUIECKOE ypaBHEHUE, CBOHCTBRA.
@DoKaIbHBIE PAIIYCHl TOUEK JUTUIICA ¥ THIIEPOOIBL. JJUpEeKTPHUCH AIUTHIICa U THIIEPOOITEL.
[TapaGomna: onpeneneHne, KAHOHUYECKOE YpaBHEHHE, CBOIICTBA.
ACHMITTOTHYECKNE HATIPABICHUS, IICHTP, TIaBHBIC HAIIPABJICHNS, OCH, KacaTeIbHasl.
IIpuBenenne ypaBHEHHS IMHAU BTOPOTO MOPSAAKAa K KAHOHUYECKOMY BUY.
Kitaccudukaruys THHAN BTOPOTO MOPSIIKA.
KomnmaecTso 6ammos: 2

2. KoutpoabHasi pa6oTa mo pasieiny/Teme
1. OnpenenuTh ypaBHEHHE JIMHUH HEHTPOB JAHHBIX OKPYKHOCTEH:
2. BBIYUCTUTH TUIOMAAb YeTHIPEXYTOIBHIKA, TBE BEPIIUHBI KOTOPOTO JIeXKaT B (hOKycax AIUIHIICA, a IBE IPYyTHE
COBIIAQIAIOT C KOHIIAMH €r0 MaJIOH OCH.
3.CocrtaBuTh ypaBHEHHE NapaboJIbl, €CJIN JaHbI e¢ (POKYC U JUPEKTpHUCca.
4. Jloka3atb, 9TO pacCTOSTHUE OT OKyca THIEepOOIBI JI0 €€ ACUMITOTHI PABHO.
KomnmuecTso 6ammos: 20

3. Pedepar
OKpY>KHOCTB. DIUIHIIC: OIpe/ICICHNE, KAHOHNIECKOe YPaBHEHUE, CBONCTBA.
T'uniepbona: onpeneneHrie, KAHOHMYECKOE YPaBHEHNE, CBOMCTBA. ACUMIITOTHI THIIEPOOITBI. PaBHOCTOPOHHSS
runepoOona.
[TapaGomna: onpeneneHne, KAHOHUYECKOE YpaBHEHHE, CBOIICTBA.
[IpuBenenne ypaBHEHHS TMHAU BTOPOTO MOPSAAKA K KAHOHUIECKOMY BUY.
Kiaccudukarus JTHHAN BTOPOTO MOPSIIKA.
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KomnmaecTso 6ammos: 2
TumoBrIe 3amanns K pazaeny "[loBepXHOCTH BTOPOTO HOpSIKa':
1. KoncnexkTt nmo Teme
Omnpenernenne MOBEPXHOCTH BTOPOTO TOPSIKA U ee o0Iiee ypaBHEHHE.
Coepa.
TloBepxHOCTH BpalieHUs.
Hunmuaapraeckre 1 KOHUIECKHEe TIOBEPXHOCTH BTOPOTO MOPSIIKA.
DIUHTICON T, TUTIEPOOTIONIBI, TaPAOOTOHIBI.
[IpsimonuHeiHBIE 00pa3yIoNie TOBEPXHOCTEH BTOPOTO MOPSAKA.
KomnmaecTso 6ammos: 2
2. KouTpoabHas pa6oTa no pasaeiay/reme
3amanwne 1. [IpuBecTn ypaBHEHHE JTHHUU BTOPOTO MOPSAAKA K KAHOHUIECKOMY BUAY M IOCTPOUTH JTHHUIO
3anmanue 2. OnpenaenuTs BUI MOBEPXHOCTH BTOPOTO TOPSAKA U TOCTPOUTH €€ N300pakeHne
3amanwne 3. [IpuBecTr K KaHOHMYECKOMY BHULy YpaBHEHHE KBaIPHKH MpocTpaHcTBa E3 ¢ moMomipio nepexona K HOBOH
IACK u Haift popMyasl COOTBETCTBYIOIIETO MIPE0Opa30BaHMs KOOPIMHAT
3amanwne 4. Vcrons3ys TEOPHIO KBaApaTHIHBIX (POPM, IPUBECTH K KAHOHUYECKOMY BUY YpaBHEHHE JIMHUH BTOPOTO
nopsiika. Haliti opToHOpMUpOBaHHEIH 6a31C, B KOTOPOM ypaBHEHHE JIMHIH UMeeT KaHOHH4IeCcKuil Buy. Croenarsb
YepTeK.
KomnmuecTso 6ammos: 20
3. Pedepar
DJUTATICOU T, M3y4YeHHE ero (POPMBI METOAOM CEUSHHM.
OOHOMOIOCTHBIN TUTIEPOOION]T, H3YUICHHE €r0 (POPMBI METOIOM CEUCHHMN.
JIBYTIONTOCTHBIH THUTIEPOOION T, N3yUeHHE ero (OPMBI METOIOM CEUSHHIM.
DJUTATITUYIECKUH Tapaboion 1, nu3ydeHue ero (hopMbl METOJIOM CEUEHU.
Tunepbonmyeckunii mapaboIou, U3yIeHne ero GopMbI METOIOM CEICHHUH.
[ToBepxHOCTH BTOPOTO MOPAIKA C IPSIMOIHHEHHBIMEI 00pa3yIOMHIMH.
ITocTpoenue Ten, OrpaHAYCHHBIX IIOCKOCTSIMH M IOBEPXHOCTSIMH BTOPOTO MOPSIIKa
KomnmaecTso 6ammos: 2
TumoBsle 3amanus K pazaeiny "JBrkeHus mIocKkocTH'":
1. KoncnexkT no Teme
I'pynma npeoOpazoBanuii MHOXeCTBa. [Toarpyrma rpymisl mpeoOpa3oBaHUH.
Omnpenenenne IBIKEHIUS IIOCKOCTH.
OcHOBHast TeopeMa O ABIKCHHUAX U ee clieAcTBHE. DOpMYIbI JBIKEHHS.
[IpumMeps! IBIKEHMH TUIOCKOCTH (TIOBOPOT BOKPYT TOYKH, IICHTPAJIbHAS CHMMETPHS, 0CEBasi CHMMETPHS,
napauIeTbHBIA TEPEHOC).
Kiraccudukanus aprkeHuit mepsoro poaa (nepsas teopema [llans).
Kitaccudukarus ABrkeHU BTOPOTO poja.
KomnmaecTso 6ammos: 2
2. KoutpoabHasi pa6oTa mo pasaeiny/Teme
JlaHbl psimasi, TOuKa, Jiexariasi Ha 3TON IPsIMOM, U TOYKa, He Jiexkailas Ha Hed. [locTpoiite OKpyKHOCTb,
MIPOXOIAMIYIO Yepe3 TOUKY M KaCaroIlyrocs MPSIMOU B TOUKE.
[TocTponTs rpaHUIly Kpyra, IUIOMAAh KOTOPOTO PaBHA IUTOMIAAN KOJIBIAa MEXKIY ABYMS JaHHBIMU KOHIIEHTPUYECKIMHA
OKPYXHOCTSIMH.
MTOCTPOUTH TPEYTONBHUK TI0 TPEM CTOPOHAM.
Tloctpouts oTpe30K.
KomnmuecTso 6ammos: 20
3. Peepar
Merton nBMKEHUS TIPH PELICHNH 3a/1a4 Ha TIOCTPOCHHE.
Kitaccudukarus aABrkeHU BTOPOTO poja.
KomnmaecTso 6ammos: 2
TumoBsle 3amanus K pazaeny "I[Ipeobpa3zoBaHust MOJOOHS IUIOCKOCTH':
1. KoncnexkT nmo Teme
Omnpenenenre npeodpazoBaHusl MOTOOUS TIIOCKOCTH.
TomoTteTus (kak 4acTHBIN CITydai momo0Ous) 1 ee CBOMCTBA.
[Ipeobpa3zoBanme mogoOus Kak MPOU3BEICHNE TOMOTETHHN Ha JABWKCHUE.
DopMyITBI TOTOOHS IIIOCKOCTH.
KomnmaecTso 6ammos: 2
2. Pedepar
Meton roMOTETHH TIPH PEILICHUH 33/1a4 Ha TOCTPOSHHE.
JlokazarenbCTBa HEKOTOPHIX CBOMCTB MOIO0MS
KomnmaecTso 6ammos: 2
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TumoBsle 3amanus K pazaeny "[eomeTpudeckre moCTPOCHUS Ha TUIOCKOCTH':
1. Koncnekt nmo teme
OCHOBHBIE TIOHATHS 1 aKCHOMBI KOHCTPYKTHBHOM T€OMETPHH.
OneMeHTapHBIE 3a/1a4H Ha IIOCTPOCHUE.
CxeMa permieHus 3aad Ha IIOCTPOCHNE.
OCHOBHBIE METOABI PEIICHHS 3a7a4 Ha IIOCTPOCHHE.
Merton Haxoxxnenust T MT.
Anrebpandeckuii METONI PeIIeHHs 3a1a4 Ha TIOCTPOCHHE.
Kpurepuii pazpermmmMocTy 3a/1a4 Ha MOCTPOCHUE ITUPKYIIEM U JIMHEUKOH.
KomnmaecTso 6ammos: 2
2. Pedepar
Crioco6 BBISICHEHHSI pa3pelinMOCTH (MIIH HEPA3pEITMMOCTH ) 3a1a91 Ha TIOCTPOCHHE ITUPKYJIEM U JINHEHKOH.
3amada ynBoeHHUs KyOa.
3amada 0 TPUCEKITUH yIJIa.
3amada o KBagparype Kpyra.
TlocTpoenue nmpaBUIBLHBIX MHOTOYTOJILHUKOB IUPKYJIEM U JINHEUKOM.
KomnmaecTso 6ammos: 2
TumoBsle 3amanns k pazaeny "I[Ipeobpa3zoBanust mpocTpaHCcTBa':
1. KoncnekT nmo teme
[Ipeobpa3oBanme IpoCTpaHCTBA.
JIBr>xeHHe MpoCTpaHCTBa.
ITonsTHe 0 mpeobpazoBaHux Moa00ws 1 adhGUHHBIX TPeoOPa30BAHMIX MPOCTPAHCTBA.
I'pynmoBoit moaxoa K TeoMeTpHH.
IIpenmer sneMeHTapHOM TeOMETPHUH.
KomnmaecTso 6ammos: 2
TumoBsle 3amanus K pazaeny "AdduHEBIE TPeoOpa3oBaHUs INIOCKOCTH":
1. Koncnekt no teme
CaoiicTBa agpuHHOTO TPpeoOpa3oBaHMSI IIIIOCKOCTH.
YactHbie BuIbI ahUHHBIX TIPe0Opa3OBAHMIA.
I'pynma appuHHBIX MTPeoOdpa3oBaHUi TNIOCKOCTH U €€ MOATPYIIITHL.
KomnmaecTso 6ammos: 2
2. KoutpoabHasi pa6oTa mo pasaeiay/Teme
Jan xBaapart. [ToctpouTs ero o6pas: a) Mpu 0CEBOM CHMMETPHH C OCBIO; 0) TIPH MMOBOPOTE BOKPYT TOYKH HA yTOJ; B)
TIPY TIEPEHOCE Ha BEKTOP.
Ha cropone yria, BepIHa KOTOPOTO HEAOCTYIIHA, JaHa TOUKa. [IOCTPOUTE OTPE30K, paBHBIN OTPe3Ky (METOI
[IEHTPATLHOW CUMMETPHN ).
ITocTpoliTe paBHOCTOPOHHUH TPEYTONBHUK C BEPIIMHAMHU B JJAHHOM TOYKE M HA ABYX JAHHBIX MPSAMBIX (METO
MTOBOPOTA).
Brmcats B JaHHBIN TPEyTOIBHUK KBAJPaT, YTOOBI IBE €T0 BEPIIMHBI JI€KAJIA Ha OCHOBAHUHU TPEYTOIBHUKA, a JIBE
JIPYTHE BEPIINHBI — Ha OOKOBBIX CTOPOHAX (METOI TOMOTETHH).
KomnmuecTso 6ammos: 20
3. Peepar
UYactHbie BuIbI ahUHHEBIX IpeoOpazoBaHuii. Jloka3arenbcTBa HEKOTOPBIX TEOPEM.
KomnmaecTso 6ammos: 2

5.2.2. IIpoMe:kyTOUHASI ATTECTAIUSI

[IpoMexyTo4Has aTTeCTalysl MPOBOJUTCS B COOTBETCTBHH C [10JIOKEHHEM O TEKYILEM KOHTPOJIE M MPOMEXKYTOUHON
arrecranuu B @PT'BOY BO «lOYpI TTIV».

IlepBblii mepuoOx KOHTPOJIS
1. InddepeHnmpoBaHHbIIi 3aueT
Bompockr k 3ageTty:

1. Ionsitust HanpaeneHHoro orpe3ka (HO) u BekTopa (KOUIMHEAPHOCTh, COHAPABICHHOCTh, paBeHcTBO HO,
cBoiicTBa cooTHomeHwust paBeHcTBa HO). OTKIIapIBaHNEe BEKTOPA OT TOYKH.

2. CroxeHre BEKTOPOB M €ro CBOMCTBa (yKa3arh Bce, Tokasath 1°, 3°).
3. CroxeHHe BEKTOPOB M €ro CBOMCTBa (yKa3arh Bce, ToKasath 2°, 4°).

4. Berantanne BeKTOpoB. Jloka3aTb TeOpeMy O CYIICCTBOBAHUHU M €IMHCTBEHHOCTH Pa3HOCTH BEKTOPOB. CriocoObt
TIOCTPOEHHS Pa3HOCTH BEKTOPOB.

5. YMHOXeHHE BEeKTOpa Ha YUCIIO M €T0 CBOMCTBA (yKa3arh Bce, ToKasath 1°, 2°, 3°).
6. YMHOXEHHE BEeKTOpa Ha YMCIIO M €T0 CBOWMCTBA (yKa3arTh BCe, ToKasaTh 1°, 2°, 4°).
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7. Jlokaszarb Npu3HaAK KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

8. BektopHbIii 6a3uc Ha MI0oCKOCTH. Jloka3arh TeopeMy O pa3loXeHHH BeKTopa 1o 6a3ucy. KoopauHaTe! BekTopa.
OpTOHOPMHUPOBAHHBIN 0a3HC Ha TUNIOCKOCTH.

9. KoMimanapHbie 1 HEKOMIUIaHAPHBIE BEKTOPHI. BekTOpHBIN 0a3uC B mpocTpaHcTBe. Jloka3ars TeopemMy O
pasnoxeHnu Bekropa 1o 6asucy. Koopaunats! Bekropa. OpTOHOPMUPOBAHHBIN 0a3UC B MPOCTPAHCTBE.

10. [eiicTBus HaJ BEKTOpaMH, 3aJaHHBIMHI CBOMMH KOOPIMHATAMH (BCE C TOKA3aTEIIECTBOM).

11. YciioBue KOIITMHEAPHOCTH JIBYX BEKTOPOB B KOOPIMHATHOHM opMe (10Ka3are). J[imuHa BekTopa B
OPTOHOPMHUPOBaHHOM 0a3uce (BBIBECTH POPMYITY).

12. Vron mexay Bekropamu. OmnpeziesieHie CKaasIpHOTo IMPOU3BEICHNUS IBYX BEKTOPOB M CICICTBUS U3 HETO
(mokazars).

13. CkanspHOe pOU3BEACHNE BEKTOPOB B KOOPAUHATHON (opme (BbiBecTH Gopmyiy). CraencTBusl.
14. AnreOpanueckre CBOMCTBA CKasIpHOTO YMHOXeHHS (yKa3aTh Bce, Aokaszarh 1°, 2°, 3°), cinencTusl.
15. AnreOpanueckre CBOMCTBA CKasIPHOTO YMHOXeHHS (yKa3aTh Bce, Aokaszarh 1°, 2°, 4°), cinencTusl.

16. Abdunnas cuctema koopauHar Ha TutockocTd. AdduHaHbIE KOOpaUHATH TOUKH. [TocTpoeHue TouKH 1o ee
KoopauHaTaMm. YacTHbIe Cllydau pacrojoKeHus Touku. Hymepanus yeTBepTeit 1 3HaKH KOOPMHAT TOYKH T10
YETBEPTSM.

17. OcHOBHBIE 33241 Ha KOOPAMHATHI HA MJIOCKOCTH: OTBICKaHHE KOOPAMHAT BEKTOPa (C BBHIBOJIOM); ICJICHHE OTPe3Ka
B 33JIAaHHOM OTHOIIIEHUH (C BHIBOIOM);

18. TIJICK nHa mnockoctH. [IpssMoyroiasHbIE 1eKapTOBBI KOOPAUHATHI TOYKH. CBSI3b CO IIKOJIBHBIM ONIPEeIICHUEM
(o6ocHOBATH).

19. PaccrosiHre Mex Iy AByMs TOYKaMH Ha IJIOCKOCTH (BBIBECTH (HOPMYITY).

20. IIpeobpazoBanne ahGUHHON . K. HA MIIOCKOCTH. YacTHBIE CiTydan 3TOro Ipeodpa3oBaHus (BCE C BHIBOIIOM).

21. Yron MexIy BEKTOpaMy Ha OPHEHTHUPOBAaHHOM TuTockocTH. Teopema [lamns mis yrnos (6e3 moka3aTenbCTBa).

22. JleMMa 0 KOOpIUHATAX BEKTOPA U CIICICTBUE U3 HEE.

23. Tlpeobpazosanne [IJICK Ha utockoctr. YacTHBIE CITydan 3TOTO MPeoOpa3oBaHusl.

24. TlonspHas c. K. Ha TIockocTH. [TonsipHbIe KoopaMHATHI TOUKH. OOGOOIICHHBIE MTONIIPHBIC KOOpAUHATHI. [IpruMepsl.
25. CBs13b MEX/y MPSIMOYTOJIbHBIMHU JIEKAPTOBBIMH U MOJISIPHBIMH KOOpAHHAaTaMu. [Ipumepsi.

26. YcioBue, onpenedsioniee GUrypy Ha IIIOCKOCTH. YpaBHeHUE QUTYphI (JTMHUK). J[Be OCHOBHEIE 3a/1a41
AQHAJIMTUYECKOM reOMETPUH TTIOCKOCTH. [IprBecTH mpuMepsI peleHns KaX 01 3a/1a4u. AJITOPUTM COCTaBICHUS
YpaBHEHHS JAHHOU JINHUH.

27. O6o6menue 3amaun Ne2. Obmue Toukn AByX TuHUH (Guryp). YpaBaenue Buaa F(x,y) G(x,y)=0.
ITapametpudeckuii cioco6 3aiaHust TUIOCKOW JIMHUH.

28. AnreOpanueckas TUHHS 1 ee opsaok. OKpyKHOCTh, ee o01ee ypaBHeHne. HeoOXoauMble 1 JOCTaTOIHbBIE
YCIIOBUSI TOTO, YTO JIMHUSI BTOPOTO MOPSIIKA SIBISETCS OKPY>KHOCTBIO.

29. [TapameTprdecKkre M KAHOHUIECKOE YPaBHEHUS IPSAMON Ha TUIOCKOCTH.

30. YpaBHeHHUE TPSMOH, TPOXOAIICH Yepe3 IBE JaHHbBIC TOUKH.

31. Obmee ypaBHEHHE TIPSIMOH.

32. IIpsimast kak anreOpandeckasi TUHUA IepBOTO TOpsaka. YacTHBIE CITydal paclioioKEHHUS MPSIMOI Ha TTOCKOCTH.
33. SIBHOE ypaBHEHHE MIPSIMON. YpaBHEHHUE MPSMOU ¢ YIIIOBBIM KOd(D(DHUIIIEHTOM.

34. YpaBHeHHUE MyYKa MePECEKAIOMNXCS PSIMBIX.

35. YpaBHeHUE MIPSMOM, TPOXOAIICH Yepe3 OOUTYI0 TOUKY JIBYX JaHHBIX MPSIMBIX.

36. BzanMHOe pacmoiokeHHe AByX MPSAMBIX Ha ITIOCKOCTH. YCIOBHS NEPECCUCHHS, TTAPAIUICTHFHOCTH U COBIAICHHS
JIBYX TIPSIMBIX.

37. T'eoMeTpuIeCKHUil CMBICI 3HaKa TpexwieHa Ax + By + C.
38. Yron Mexay ABYMs TIPSMBIMH Ha TUTOCKOCTH (JIBa CrIoco0a ero OThICKAHHMS).
39. YcnoBus napaliiebHOCTH U IEPIICHANKYIISIPHOCTH MPSMBIX (B SBHOM H 00IIIEM BHIAX.

40. PaccTossHUE OT TOYKH JI0 TIPSIMOM Ha MJIOCKOCTH. YpaBHEHHE MPSAMOM, TIPOXOISIIEH Yepe3 JaHHYIO TOUKY
NEePICHIUKYISIPHO TaHHOMY BEKTODY.

TurmoBsle MPaKTUYIECKHUE 3aTaHUS:
1. BekTopsl COBIazatoT Co CTOpPOHAMHM TpeyroibHUKa. HailTh KoopiuHATHI BEKTOPOB, OIMPEACIIEMBbIX €r0 MEIMaHAMM.
2. [Ipsmast 3amana AByMs ToukaMu. HailTi KOOpIMHATHI TOUKH, JIE)KAIIEeH Ha 3TOM MPSMOM.
3. HafiTi yros MexXIry BEeKTOPaMH.
4. NaHbl 9eThIpe TOUYKH. JloKa3aTh, 9TO MPSAMBIC IIEPECEKAIOTCS, U HAWTH KOOPIMHATHI TOUKH IIEPECEICHNUS.

5. B TpeyronbHUKe HAWTH: ypaBHEHHE CTOPOHBL; TOUKY TIEPECEUeHUs] MEINaH; YPaBHEHNE BBICOTHI; YPaBHEHUE
OMCCEKTPHCHI.

6. B IT/ICK Ha m1ocKOCTH ITOCTPOUTH JIMHUH, ONPEeIIeMbIe YPaBHEHUSMH.
Bropoii nepuoa KOHTPOJIst

1. dx3ameH

Bompock! k sx3ameny:

27



1. ApdunHas cucTeMa KOOpAMHAT B MPOCTpaHCTBE. AdGHUHHBIE KOOPIUHATHI TOUKH. [locTpoeHHE TOYKH TI0 ee
KoopauHaTaMm. YacTHbIE ClTyyan pacrojoKeHus Touku. Hymepatinsi OKTaHTOB U 3HAKH KOOPAMHAT TOYKH T10
OKTaHTaM.

2. OCHOBHBIE 3a7]a91 Ha KOOPIWHATHI B IIPOCTPAHCTBE: &) HAXOXKACHUE KOOPIUHAT BEKTOpa (C BEIBOJIOM); 0) IeeHwme
OTpe3Ka B 3aIaHHOM OTHOIICHUH (C BEIBOJIOM).

3. [MIACK B poctpancTBe. [IpsmMoyronbpHbIe TeKapTOBBI KOOPAUHATHI TOUKH. CBSI3b CO IIKOJIBHBIM OIPEeICHUEM
(o6ocHOBATH).

4. PaccrosiHre MeX Ty TByMsI TOUYKaMH B TIPOCTPAHCTBE (BBIBECTH (HOPMYITY).

5. IIpeobpazoBanue apdunnoi cucrembl koopaunat u I1JICK B mpoctpanctse. IlocTaBuTth 3a/ady, yka3arh JaHHbBIC U
npuBecTH Gopmynsl (6€3 BHIBOIA).

6. YcroBue, onpezernstoniee GUTrypy B MPOCTPaHCTBE. YpaBHeHHE GUTYphI (TIOBEPXHOCTH). J[Be OCHOBHBIE 3a1a9H
AHATUTHYECKOI TeOMETpHUH IpocTpaHcTBa. [IprBecTH o oqHOMY IpUMepy PEIIeHUs KaXKIoi 3a1a4qm.

7. T'eomeTpuueckoe nctonkoBanue ypasaenus F (X, y, z) =0 B mpocTpancTse. [IpuBectu mpumepsl.

8. YpaBHEHHE TaHHOH MMOBEPXHOCTH. AJITOPUTM €T0 COCTaBIIeHHUS. BBIBOI KAHOHHMYECKOTO YpaBHEHUS CHEPHI.

9. BexropHoe npou3sBeeHne BeKTOpoB. OmpeneneHne 1 CIeICTBHS U3 HETO.

10. AnreOpanueckre CBOMCTBA BEKTOPHOTO YMHOKEHHUST BEKTOPOB.

11. Beruucnenne mwionaay TpeyroJbHAKA C IIOMOIIBI0 BEKTOPHOTO MPON3BEACHUS.

12. Omnpenenenre CMEIIaHHOTO MMPON3BEACHHUS TpeX BEeKTOpoB. Ero reomerpudeckuii cMpici. ClencTBHSL.

13. CmemranHOE TIPOU3BECHUE BEKTOPOB B KOOPAMHATHON (hopMe. YCIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.

14. BeruuciieHne o0beMa TeTpadapa ¢ IOMOIIBI0 CMEITIAHHOTO MPOU3BeneHUN24.

15. YpaBHEeHHUE MIIOCKOCTH, MPOXOAAIICH Yepe3 TaHHYIO TOUKY MapaieIbHO JIByM HEKOJUIMHEAPHBIM BEKTOPaM.
YpaBHEHHE TUIOCKOCTH, IPOXOAIICH Yepe3 TPHU JaHHBIE TOUKH.

16. Obmee ypaBHeHHE TUIOCKOCTH. [IITOCKOCTH Kak anreOpamdeckas MOBEPXHOCTh NIEPBOTO MOPSIIKA.
17. YacTHble cityyau pacroiIoXKeHUs MIIOCKOCTH OTHOCUTEIBHO CUCTEMbl KOOPAMHAT.

18. YpaBHEHUE IOCKOCTH, MPOXOIAIIEH Yepe3 JaHHYIO TOUKY TEPIEHANKYIIPHO JAaHHOMY BEeKTOpy. PaccTosHue oT
TOYKH JI0 TUTOCKOCTH.

19. B3auMHO€e pacnoioKeHue ABYX U TPeX MIIOCKOCTEH.

20. Yron MexXIy ABYMS TUIOCKOCTSIMU. | €OMeTpUIeCcKuil CMBICIT 3Haka MHOrowIeHa Ax + By + Cz + D.
21. ITapameTpryueckre 1 KAHOHUYECKHE YpaBHEHUS TPSMOU B POCTPAHCTRBE.

22. YpaBHeHUs TPSIMOH, IPOXOAIICH Yepe3 Be JaHHbIe Touku. OOmIre ypaBHEHUS TTPSIMOH.

23. B3anMHO€E pacrmoyoXeHHe ABYX MPSAMBIX B IIPOCTPAHCTBE.

24, Yron MexXay ABYMS TIPSIMBIMH B IIPOCTPAHCTRBE.

25. B3anMHO€E pacriooKeHHEe MPSIMO U TTIOCKOCTH.

26. Yroa MexIay IpsIMOi | TIIOCKOCTBIO.

27. Dnmarc: onpeneNeHrne, KAHOHUIECKOe YpaBHEHHE (BBIBO).

28. CpoiicTBa dmmrca (BEpIINHBI, TTOTYOCH, SKCIEHTPUCUTET, popma). CBA3b IITUIICA C OKPYKHOCTBIO.
29. T'umepOomna: onpeaeneHue, KAHOHNIECKOE YpaBHEHHE (BBIBOJ).

30. CpoiicTBa rumnepOoIbl (BEPIIHHBI, TOYOCH, SKCIIEHTPUCHUTET, GopMa).

31. AcuMIITOTHI TUTIEPOOJIHI M KIX CBOMCTBO (7I0Ka3aTh). PaBHOCTOpOHHSIS TuiepOoa.

32. ®okanbHBIC PAIUYCHl TOUEK AILIHICA. JIMPEKTPHUCH SJUTATICA U KX CBOWCTBO.

33. ®okanbHBIC PAIUYCHl TOUEK THIIEPOOITBI. JJUPEKTPUCHI TUTIEPOOITBI M KX CBOWCTBO.

34. TTapabomna: onpeseneHne, KAHOHUIECKoe ypaBHeHue (BbIBoa). CBoiicTBa mapaboiisl (BEpIInHa, TOYyOCH,
JKCHEHTPUCUTET, Popma).

35. TTapabo:na kak rpaguK KBagpaTHOTO TPEXWICHA.

36. YpaBHEHUs dJUTHATICA, TUTIEPOOITBI U TTapaboJIbl B TIOMSAPHBIX KOOPAWHATAX (BHIBOM). JIMHMH BTOPOTO MOPSIIKA KaK
KOHHYECKHE CEUSHHSI.

37. Obmiee ypaBHEHHE JIMHUN BTOPOTO Topsiaka. [lepecedenne TUHIM BTOPOTO MOPSIIKA C IPSMOM.
38. AcHMIITOTHYECKHE HAMIPABJICHUS JIMHUN BTOPOTO TTOPSIIKA.
39. lleHTp JIMHUW BTOPOTO MOPSIAKA.
40. JlmamMeTpsl TMHAHA BTOPOTO TIOPSAKA.
41. ConpsbKeHHbIE JUaMETPbI U COMPSDKCHHbBIC HAMTPABICHHS JINHUU BTOPOTO MOPSIIKA.
42. I'maBHBIC HAaNPABJICHUS JIMHUU BTOPOTO TTopsiaka. Ocu JTUHUH BTOPOTO TOPSIIKA.
43. KacarenpHas JINHUW BTOPOTO MOPSIIKA.
44, TTpuBeneHne 00IIEro YpaBHEHHSI TUHUHM BTOPOTO TOPSAIKA K KAHOHUYECKOMY BHITY (C TIOMOIIBIO TTOBOPOTA OCEH
KOOPIIMHAT).
45. TlpuBenenue o0ILIEro ypaBHEHUS! JMHUKA BTOPOTO MOPS/KA K KAHOHUYECKOMY BUy (C IOMOIIbIO [IepeHoca Havaa
KOOPIIMHAT).
46. [IpuBenenune o0IIEro ypaBHEHHsI IUHIUHM BTOPOTO MOPSIKA K KAHOHHYECKOMY BHUTY (C TIOMOIIBIO TPe00pa3oBaHus
MACK).
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47. Knaccudukariyst THHUH BTOPOTO MOPSIKA. 3aucaTh MX KAHOHUYECKUE YPABHEHHUS.
48. Onpenenenre TOBEPXHOCTH BTOPOTO MOPSJIKA U €€ 001Iee ypaBHEHHE.
49. Cepa, ee kaHOHHUECKOE U 00IIEe YPABHEHHUS.

50. OmnpeziesieHre NOBEPXHOCTH BpallleHHs. YpaBHEHUE OBEPXHOCTH BPAIICHHS, TOJYYCHHON BpAIlEHUEM JIMHIU
nexxameit B ockoct Oxz, Bokpyr ocu Oz.

51. CocraBneHne ypaBHEHHUS IIOBEPXHOCTH BPALICHHUS TIPH IPYTUX CIIyYasX PacHOIOKEHHS JIMHUHN Y | BRIOOpa OCH
BpameHns. [[oBepXHOCTH BpamIeHNsT BTOPOTO TTOPSIKA.

52. Onpenenenue MUINHAPUICSCKON MOBEPXHOCTH. YPaBHEHUE IIMIIMHAPUICCKON TTIOBEPXHOCTH C HANIPABIISAIONICH B
miockocTu Oxy (Oyz, Oxz) u o6pasyrommmu, napamieabHsiMu ocu Oz (Ox, Oy).

53. HunuHaapraeckre MOBEPXHOCTH BTOPOTO TOPSIIKA M UX U300paKeHHUSI.

54. Onpenenenne KOHMYECKOH moBepxHocTH. CocTaBlIeHIEe KAHOHUYECKOTO YpaBHEHUS KOHUIECKON TIOBEPXHOCTH
BTOpOTO Nopsinka. Ee m3o6pakenwue.

55. JIuaumM BTOPOTO MOPSAKA KaK KOHUYECKUE CEUCHHUSI.

56. Dmmuncon: KaHOHWYECKOe ypaBHEHUE U UCCIIeIOBaHNEe ()OPMBI METOZIOM CEUEHHH.

57. OMHOTONOCTHBIN THITEPOOIONT: KAHOHUIECKOE YPaBHEHHE U UCCIIEIOBaHUE (OPMBI METOIOM CEUCHHIA.
58. JIByTOJIOCTHBIN THITIEPOOTIONT: KAHOHUYECKOE YPaBHEHHE U UCCIIEA0BaHUE (POPMBI METOIOM CEUCHHA.
59. DmmunTrYeckuid mapaboon: KAHOHUYECKOE ypaBHEHUE U HCCiIeoBaHHe (hOPMbI METOJIOM CEUSHUH.
60. I'mmepOonmueckuii mapaboon: KAHOHMYECKOE ypaBHEHUE U HCCieNoBaHre (DOPMbI METOJIOM CEUCHUH.

61. IIpsmonuHeliHbIe 00pa3yrore OMHOMOIOCTHOTO THIIEpOOJIonIa U THIepOomIeckoro napadononaa. pyrue
MOBEPXHOCTH BTOPOTO MOPSIIKA C MPSIMOIMHEHHBIME 00pa3yOIINMH.

62. OnpeneneHne n-MepHOTo BEKTOPHOTO U ad()UHHOTO TIPOCTPAHCTB.

63. Apdunnas cuctema koopauHar. Koopmuaarse! Touku. [lepexon k HOBOW cCHCTeMe KOOPIUHAT.

64. k-MepHbIe IIIoCKoCcTH. B3anMHoe pacmionokeHue AByX IUIOCKOCTEH. YpaBHEHHE TUTIEPILTIOCKOCTH.
65. OnpeneneHue n-MepHOTO €BKJIMOBA MTPOCTPAHCTBA.

66. JImnHa BekTopa. Yroi Mexay BekropaMu. OpToroHanbHOCTh. OpTOHOPMUPOBAHHBIE CHCTEMBI KOOPIUHAT.
PaccrosiHue Mexay nBymst Toukamu. HepaBeHCTBO TpeyrojbHHUKA.

67. Onpenenenue KBaApaTHIHOM (HOPMBI OT N TIEPEMEHHBIX U €€ MaTpuIlpl. KaHoHWYecknii (HOpMaabHBIN) BU]T
KBa/IpaTHYHOM (OPMBI U ee MaTpulia. Teopema 0 BOZMOXKHOCTH TIPUBEACHHS KBAIPaTUIHON (OPMBI K KAHOHHIECKOMY
BUJLY.

68. 3akoH MHEPIMU KBaIpaTHIHBIX GopM. OmpeieieHne paHTa U TOJI0KHUTEIHHO ONPeIeTIeHHON KBapaTHIHON
(hopMEI.

69. Onpenenenune kBaapuku B adhGUHHOM (€BKIHIOBOM) IPOCTpaHCTBE. TeopemMa 0 BO3MOKHOCTH TIPUBEICHISI
KBa/IPATHYHOM (POPMBI K KAHOHHYECKOMY BHIY C TOMOIIBIO0 OPTOrOHAIBHOTO PeoOpa3oBaHusl HIEPEMEHHBIX.

70. Crtoco6 npuBeAcHHAS KBaAPaTUIHON (POPMBI K KAHOHUIECKOMY BUY C TIOMOIIBI0 OPTOTOHAIBHOTO
peoOpa3oBaHus IepEMEHHBIX.

71. Coco0 mpuBeIeHUs YPAaBHEHHS KBAJIPUKH K KAHOHMYECKOMY BHIY B €BKJIHIOBBIX IPOCTPAHCTBAX Pa3MEPHOCTEN
2u3.

72. Knaccudukamnus moBepxHOCTEH BTOPOTO MOPSIKA.
TunoBbIE MPAKTHYECKHUE 3aIaHHS:

1. O6weM TeTpasnpa ABCDpageH 5, Tpu ero BepmmHbI HaxonsaTces B Toukax A(2,1,-1), B(3,0,1), C(2,-1,3). Haiitu a)
KOOPIMHATHI Y€TBEPTON BEPLIMHBI D, €Ciii U3BECTHO, YTO OHA JIeKHUT Ha ocu Oy; 0) IUIMHY BBICOTHI, OIYIIEHHOW Ha
rpans ABD

2. Haiiti Touky, cummeTpudHyto Touke B(3,1,-1) OTHOCUTENBEHO IIIOCKOCTH
3. CocTaBHUTh ypaBHEHHUE KacaTeIbHON K OKPYKHOCTH
4. I[IpuBecTn ypaBHEHHE JIMHIH BTOPOTO MOPSIKA K KAHOHMYECKOMY BHIY U TIOCTPOHTH JINHUIO
5. OnpenenuTh BUJ IIOBEPXHOCTH BTOPOTO MOPSIIKA F TOCTPOUTH €€ H300pakeHHe
TpeTuii nepruoa KOHTPOJIs

1. KonTpoJsbHasi

TunoBble 3a1aHNsT KOHTPOIHHOU PAOOTHI:

TuroBsle MPaKTUYIECKHUE 3aTaHNUS:
1. IlpuBecTr ypaBHEHNE IMHAN BTOPOTO TOPAAKA K KAHOHUIECKOMY BHIY M TIOCTPOUTH JIMHHIO
2. OmnpenenuTh BUJ IIOBEPXHOCTH BTOPOTO MOPSIKA M IIOCTPOUTH €€ N300paKeHHE
3. [IpuBecTH K KAHOHUYECKOMY BUIy ypaBHEHHe KBaJpuku npoctpancTBa E3 ¢ momomrsio nepexona k Hooit ITJJCK
¥ HalTH QOPMYIIBI COOTBETCTBYIOMIETO IIPE0Opa30BAHUS KOOPIUHAT
4. Vicnionb3ys Teoprio KBaAPaTUIHEIX (GOPM, IPUBECTH K KAHOHMYECKOMY BHTy YpaBHEHHE JIMHUH BTOPOTO TOPSIKA.
Hatiti opToHOpMUpPOBaHHBIH 0a3wc, B KOTOPOM YpaBHEHHE JTUHUHM UMEET KaHOHWIeCKUH Bua. Clenarsh 4epTex.
5. Nan kBazpar. [TocTpouts ero o0pa3: a) mpu 0CEBOW CHUMMETPHH C OChIO; 0) TIPU TOBOPOTE BOKPYT TOYKH Ha YTOIT,
B) TIpU TIEPEHOCE HA BEKTOP.
6. Ha cTopone yria, BepuIrHa KOTOpOTO HEAOCTYITHA, JaHa Todka. [IocTpOonTh OTpe30K, paBHEIA OTPE3KY (METOX
[EHTPATLHOU CUMMETPHN ).
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7. ITocTpoiiTe paBHOCTOPOHHUH TPEYTONILHUK C BEPIIMHAMY B TaHHOW TOYKE M Ha JABYX JAHHBIX MPSAMBIX (METOJ
MTOBOPOTA).

8. Brincarh B IaHHBII TPEYroJIbHUK KBA/IPAT, YTOOBI JBE €10 BEPILMHBI JIE)KAaIN Ha OCHOBAHWH TPEYTOJbHHUKA, a JBE
JIPyTHE BEPIINHBI — Ha OOKOBBIX CTOPOHAX (METOI TOMOTETHH).

10. dx3ameH
Bompock! k sx3ameny:
. Ob1rre akCHOMBI KOHCTPYKTHBHOM reOMeTpHU. AKCHOMBI JINHEHKH U ITUPKYIIS.
. DneMeHTapHbIe 3a]1a4d Ha MMOCTPOeHUE (YMETh peliaTh JIto0blie 4 3a/1a4u 10 BEIOOPY TpernogaBaress.
. Cxema pemreHus 3aga4u Ha moctpoenue. [Tpumep.
. Metonp! peurenus 3aia4 Ha nocrpoenue. Metox nepeceuenuid unu MI'M. [Ipumep.
. 3amaun Ha Haxoxaenue ' MT. [Tpumep.
. Anrebpanyeckuii MeTON pemeHus 3aaad Ha moctpoeHue. Cyth Merona. [Ipumep.
. [TocTpoenue oTpe3koB 1o mpocTermumM GopmynaM. [locTpoeHne KOpHEH KBaIPaTHOTO YPABHEHHUS.

. [TonsTre 06 omHopoaHBIX GPyHKIUAX. Jlemmbl 1 u 2. [TocTpoeHue OTPE3KOB, 3aAaHHBIX OJHOPOIHBIMU (QYHKIHSIMH
W3MEPEHHsI, OTJIMYHOTO OT «1», WIIM HEOXHOPOJHBIMU (PYHKIIUSIMH.

9. Kputepuii pa3penmMocTy 3a71a4 Ha MOCTPOSHUE UPKYJIeM 1 JinHelkoi. Ero cinencteue. «Crmnay pa3imyHbIX
WHCTPYMEHTOB.

10. Knmaccnueckue 3aaqu Ha MOCTPOSHHUE, HE pa3pelIMble IIUPKYJIEM U JTMHEHKOH. 3amada yaBoeHus Kyoa.
11. 3amada 0 TPUCEKITUH yTJIa.

12. 3agaga o KBagpaTtype Kpyra.

13. TlocTpoeHne MPaBUILHBIX MHOTOYTOJIBHUKOB IIUPKYJIEM H JTHHEHKOM.

14. TlousiTne otoopaxkeHus. Bunbl otoOpaxenwuii. [Ipumepsr.

15. TIpeobpazoBanre MHOMXKeCTBA (TIIOCKOCTH). [TpuMepsL.

16. I'pyrnma npeobpazoBanmii MHOXKecTBa. [Toarpymma rpymimsl mpeoOpa3oBaHU.

17. DxBUBaJIIEHTHOCTD (PUTYP OTHOCHUTEIHHO TPYIIITHI TPe0Opa3oBaHUM.

18. Onpenenenue MBMXEHHS IIIOCKOCTH. OCHOBHAS TeopeMa O CYNIECTBOBAHUH U €IMHCTBEHHOCTH JIBYDKEHUS U €€
CIIEJCTBHE.

19. JIBmKeHwMsI IEPBOTO U BTOPOTO Poja.
20. ®opmynsl IBIKEHUS, IBIKEHUN TIEPBOTO pojia M BTOPOTO Pofa.

21. IIpumMeps! IBMKEHHUH TUIOCKOCTH (TIOBOPOT BOKPYT TOYKH, IICHTPAIbHAS CHMMETPHS, 0CEBasi CHMMETPHS,
napauIebHBIA TepeHoc). DOopMyYIBI 3TUX TBHKSHHM.

22. Knaccudukanus qukeH iepBoro posa (rmepsas reopema [lamns).

23. PaznoxeHre ABMKEHUH TIEPBOTO POJa B MIPOU3BENEHUE OCEBBIX CHMMETPHIA.

24. PaznoxeHne ABMKEHUH BTOPOTO pojia B MPOM3BEICHNE OCEBBIX CHMMETPHIA.

25. Knaccudukanus IBUKEHUN BTOPOTO poJia.

26. Obmas knaccuukanus IBMKSHAN TUIOCKOCTH.

27. I'pymina ABM>KEHUH TUIOCKOCTH M €€ TTOATPYIIa ABYKEHUH IMEpBOTo Poja.

28. Tloarpymma moBOpOTOB C 3aJaHHBIM IIEHTPOM.

29. Tloarpynma mapauienbHBIX TEPSHOCOB.

30. PaBeHcTBO (UTYp M €ro cBoricTBa. [ pynmna cuMMeTpuii reomeTpudeckoi urypsl. [Ipumepsr.
31. DeMeHThI CHMMETPHH OTPAaHHYEHHON TeoMeTpruIecKoit purypsbl. [Ipumepsl.

32. I'pymnria cMMMeETpUii IPaBUILHOTO TpeyroiabHuKa. [TocTponTs Tabmmiy Kamu.

33. Onpenenenue monoous miockocT. [Ipumep mogo0us, OTIUIHOTO OT IBUKECHHS (TOMOTETHS, €€ (OPMYIIBI).
34. CpoiicTBa TOMOTETHH.

0N N L W=

35. Teopema 0 MPEACTABICHNUH MPOU3BOJILHOIO IMOA00MS B BUIE IIPOM3BEACHMS TOMOTETHH U IBrkeHHs. CBOMCTBa
rmogoous.

36. ®opmynsl mogobust. Teopema 0 HETIOABIKHOM TOYKE TTOAOOHSI, OTIIMYHOTO OT JIBYDKEHUS.
37. I'pynma npeodpa3zoBaHmii MOI00Us U €€ OCHOBHBIE moArpynibl. [logooue duryp.

38. Onpenenenne ahpPuHHOTO MPEOOPa30BaHUS TUIOCKOCTH. TeopeMa O CyIEeCTBOBAHUH U €TMHCTBEHHOCTH
adduHHOTO TTPpEOOpa3OBaHUsI.

39. ®opmynsr adhduHHOTO TTpeoOpazoBanus mockoctu. CBoiicTBa adhGuHHOTO TPeoOpa3oBaHusl.
40. I'pynma adGuHHBIX TIpeoOpa30BaHMIA MIIOCKOCTH U €€ OCHOBHBIE MOATPYIITEI. AQQOUHHAS SKBUBAUICHTHOCTD
¢uryp. ['pynmoBo# moaxoa K reOMETPHH.
41. OmpeneneHne ABWKCHUS IPOCTPAHCTBA. BUABI MBIKEHUH TPOCTPAaHCTBA (3HATH ONpEeIeHIe KaXI0To BUIa
JIBIDKEHHS 1 YMETh CTPOUTH 00pa3 IPOU3BOIIEHON TOUKN).
42. IIpeoOpazoBaHus MOXOOHS MPOCTPAHCTBA. [OMOTETHS MPOCTPAHCTBA KaK MpuMep monoous. GopMyITbl TOMOTETHH
U ee cBoicTBa. TeopeMa o IpenCcTaBIeHHH TPON3BOIBHOTO MOJO0HS B BUIE IPOU3BEICHNS TOMOTETHH U IBIDKCHIIS.
43. Apdpunnbie mpeodpazoBanus mpoctpancTBa. Cxkarue K miiockocT. [pynmna adhduHHBIX ipeoOpa3zoBaHMii U ee
OCHOBHBIE MTOATPYINEI. [ PymIToBO#i MOIX0a K TEOMETPHH.
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TumoBsie IMPAKTUICCKUC 3aJITaHNA:

1. Bniucarp B JaHHBIH TPEYTONBHUK KBaAPAT, YTOOBI [BE €r0 BEPILIUHBI JIEXKAIN Ha OCHOBAaHUH TPEYTOJIbHHUKA, a JBE
JpyTrHe BepIIMHbI — Ha OOKOBBIX CTOPOHAX
2. Ha ctopone yrima AOB, BeprinHa KOTOpOTO HEAOCTYIHA, JaHa Touka M. IlocTponuTh 0Tpe3ok, paBHbIH o0Tpe3ky OM

3. ITocTpoiiTe paBHOCTOPOHHHUH TPEYTONILHUK C BEPIIMHAMH B TAHHOW TOYKE M Ha JIBYX JAHHBIX MPSIMBIX
YerBepThlii NEPHOA KOHTPOJIS

0N N L W=

1. KypcoBas padora
[TpumepHbIe TeMbI KYPCOBBIX Pa0OT:

. KoopaunaTHbIif MeTOI pEIIeHUS] TEOMETPUYECKUX 3a/1a4

. BexktopHbIi METO/T PEeIICHHS] TEOMETPUUECKUX 3a7a4

. KpuBrie Broporo mopsiaka kak KOHHYECKHE CEUCHUS

. O6m1ast Teopust TOBEPXHOCTEH BTOPOTO Mopsizka B E3

. JIuneliuaTeie MOBEPXHOCTH BTOPOTO MOPsIIKa

. [TmockocTu pasmMepHOCTH K B n-MepHBIX aQPUHHBIX U €BKIUIOBBIX TPOCTPAHCTBAX
. KBanparnansie ¢hopMbI 1 KBaIpUKH B n-MepHOM ad(HUHHOM MTPOCTPAHCTBE An

. KBagparnansie hopmbl 1 KBagpuKH B €BKIMAOBOM MpocTpancTBe En

9. l'eomeTpus macc

10.
11.
12.
13.
14
15.
16.
17
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.

28.
Hee

29.
30.

31

OceBast CHMMETPHS TUIOCKOCTH Kak 00pa3yroIInii SIIEMEHT TPYIIIBI IBHKESHUI
Merton oceBoil CHMMETPUH PEIICHHS TEOMETPHUECKUX 3a/1a4

Mertoz mapaJuIeNbHOTO IIePeHOCa PeMICHUS TeOMETPUIECKIX 3a1a4d

Mertoz MOBOPOTA PEHICHUS TEOMETPHIECKUX 33124

. Komno3nnmm aBmxeHnit 1 ux NPUMCHCHUC K PCIICHUIO 3a1a4

[IpeobpazoBanms mogoOWs ITOCKOCTH M UX MMPUMEHEHHE K PEIICHUIO TeOMETPHISCKUX 3a1ad
I'eomeTpus u ee IpUMEHEHHE K PEIICHUIO TEOMETPUIECKIX 3a/1a4

. AbduHHBIC TPE0Opa3oBaHMs IIOCKOCTH U X TIPUMEHEHHNE K PEIICHHIO 3a/1a9

I'pynma addurHBIX TpeoOpazoBanuii u adhGUHHAS IKBUBAJICHTHOCTH QUTYD
WHBepcHst OTHOCUTENBHO OKPY>KHOCTH U €€ MTPUMEHEHNE K PEIICHHIO 33124
KpyroBsie mpeobpa3zoBaHus MI0CKOCTH

JIBWDKEHHSI TPEXMEPHOTO MPOCTPAHCTBA

AnreOpandecKkuil METOI PEeIISHUS 3a71a4 Ha TOCTPOCHHE

l'eomeTpruueckue NOCTPOCHMS OAHON JTUHEHKON M OHUM ILIUPKYJIEM
I'eomeTtpus okpyxxkHOCTEH

KoHcTpyKTHBHBIE 3212491 Ha H300paskeHUH Cephl

Penrenrie mo3UIMOHHBIX 3a/1a4 HA TIOJIHBIX H300PaKCHUAX

Mertonp! penieHus 3a/1a4 Ha MOCTPOSHUE CEUCHU I

[Toctpoenne nzobpakeHnit MPU3M, THPaAMHUI, HAITHHAPOB U KOHYCOB, BIIUCAHHBIX B C(epy U ONICAHHBIX OKOJIO

KoHCTpyKTHBHBIE 33/1a41 Ha METPUUECKU OMPEACTICHHBIX H300pakeHHUSX IIIOCKUX (pUTyp
KoHCTpyKTHBHEBIE 33/1a41 HA METPHUUECKU OMPEACICHHBIX H300pakeHHUAX MMPOCTPAHCTBEHHBIX (PUTYD

. MeTton MoHxa u300pakeHus PUTyp
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Ucropuueckuii ouepk BOSHUKHOBEHHUS U PA3BUTHS IPOECKTUBHOM reéOMETPUH
Teopema Jle3zapra u ee poJjib B T€OMETPUU

Teopewmsr UlTeitnepa, [lackans, bpuaniona u ux NpUMeHEHHUE K PEIICHUIO T€OMETPHUUECKUX 3a]1a4
AddrHHAsS TEOMETPUS C MPOSKTHBHON TOUKH 3PEHUS

EBknmmoBa reoMeTpus ¢ MPOSKTUBHON TOYKU 3PEHUS

T'eomeTpus JIo6a4eBCKOTO ¢ MMPOSKTUBHON TOUKH 3PEHUS

[TonsipHbIE COOTBETCTBUS HA IPOESKTUBHOM TJIOCKOCTH

[IpoexTuBHBIE MpeoOpa3z0BaHUS MPSIMON

DiiyiepoBa XapaKTepUCTHKA

[ToBepxHOCTH B ipocTpancTBe E3 Kak Tomonornueckue 2-MHOT000pa30BaHus
[Tpobnema okpacku KapT Ha TOBEPXHOCTH

5.3. IlpuMepHbIe KpUTEPUH OLIEHUBAHMS OTBETA CTYIEHTOB Ha JK3aMeHe (3aueTe):

OT1meTka Kpurepuu oueHuBanus
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- ZIaeTCsl KOMIUIEKCHAS OLICHKA MPE/IOKESHHOMN CUTyalin

- IGMOHCTPHPYIOTCS ITyOOKHE 3HAHUS TEOPETUIECKOI0 MaTepraia i yMEeHUe UxX
"OrmaHo" MIPUMEHSITD

- IOCJIEI0BATEIbHOE, TPABUIILHOE BHIMOJHEHHE BCEX 3aJaHuil

- yMeHne 000CHOBAHHO W3J1araTb CBOM MBICITH, J€aTh HEOOXOMMbIC BHIBOJIBI

- ZIaeTCsl KOMIUIEKCHAS OLICHKA MPE/IOKESHHON CUTyalln

- IGMOHCTPHPYIOTCS [TyOOKHE 3HAHUSI TEOPETUIECKOI0 MaTepraia i yMEeHUe UxX
MIPUMEHS T

"Xopomio" - IOCJIeIOBATENbHOE, TPABUIIHLHOE BHITIOJIHEHNE BCEX 3aJaHUi

- BO3MOXHbBI eTHHUYHBIE OIIMOKH, UCIIPABIISIEMbIC CAMUM CTYACHTOM IIOCIIE 3aMeYaHus
npernoxaBaTe’st

- yMeHHe 000CHOBAaHHO W3J1araTb CBOM MBICITH, J€aTh HEOOXOJMMbIC BHIBOJIBI

- 3aTPYIHEHUS C KOMIUIEKCHOM OIEHKOM MPEI0KEHHON CUTYaI[uU
- HETIOJIHOE TEOpEeTHIeCcKoe 000CHOBAHNE, TPEOyIOIIee HaBOISAIINX BOIIPOCOB

"VYnoB1EeTBOPUTEILHO"
" " IperoaaBaTess
("3a4yreHo") .
- BEITIOJTHEHHE 3aaHUH [TPH MOACKA3Ke MPerogaBaTemst
- 3aTpyAHEHUS B (QOPMYITHUPOBKE BEIBOIOB
"HeynosnerBopurenabHo" - HeTpaBWJIbHAS OLICHKA MPEJIOKEHHON CUTYaI[uu
("He 3auTeHo0" - OTCYTCTBHE TEOPETUIECKOTO 0OOCHOBAHUS BHITIOTHEHHS 3aaHUH
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6. METOJIMYECKHE YKA3ZAHUS VIS OBYYATOINXCSI IO OCBOEHUIO
TACIHUATIIVHBI

1. Jleknun

Jlexuus - ofHa M3 OCHOBHBIX ()OPM OpraHM3ALMH y4eOHOTro Ipolecca, NMPEeACTABIAIONas COO0H yCTHOE, MOHOJIOTMYECKOE, CHCTEMAaTHYECKOE,
MOCJIeOBaTeNIbHOE H3I0XKEHHE IIperoaBarenieM y4eOHOro MaTepHana ¢ IeMOHCTpauel caaiiioB u ¢uisMoB. Pabora oGydaromuxcst Ha JISKIUN
BKJIIOYaeT B ceOs: COCTaBlICHHE HIM CJIEKEHHE 3a IJITaHOM YTEHUs JIeKIUH, HalHCaHUE KOHCIEKTa JIEKIMH, JOIOJHEHHE KOHCIEKTa
PEKOMEHOBaHHOM JIUTEPATypOil.

TpebGoBaHUs K KOHCIIEKTY JIEKIHH: KPAaTKOCTh, CXEMaTHYHOCTb, MOCIEI0BaTeNIbHAs (DHKCALNS OCHOBHBIX ITOJNOXEHHMIT, BEIBOJIOB, (JOPMYITHPOBOK,
0000mennil. B xoHcIeKkTe HyXHO IOMeYaTh BaXKHBIC MBICIIH, BBIICNATH KIIOUEBHIC CI0Ba, TepMuHEL I[locimemyromas paboTa Hax MaTepHaIoM
JIEKLHU IPETyCMaTPUBAET NPOBEPKY TEPMUHOB, MOHATUH ¢ MOMOIIBIO SHIMKIONEANUH, clloBapel, CIPaBOYHUKOB C BHIMHCBIBAHHEM TOJIKOBAaHUI B
TeTpaab. B KoHCIIEKTe HY)XHO 0003HAYUTH BOIIPOCHL, TEPMHUHBI, MaTePHall, KOTOPHI BHI3BIBACT TPYAHOCTH, IOMETUTD U IIONBITATHCS HAUTU OTBET B
pekoMeHIyeMolt nuTeparype. Eciu caMocToATenbHO He ymaeTcsi pa3o0parbcst B MaTepuaie, HeoOXoamMo copMylHpoBaTh BOIPOC M 3a]aTh
MIPENOaBaTeNI0 Ha KOHCYIBTALUN, Ha NPAKTUYECKOM 3aHATUH.

2. lIpakTH4eckue

HpaKTI/I'-IeCKI/IC (CCMI/IHapCKI/Ie SaHﬂTHﬂ) TIPEACTABIIAIOT coboit JACTaIu3alUI0 JICKHUOHHOIO TEOPETUYCCKOI0 Marepuajia, NpoBOAATCA B LEIAX
3aKpCIICHUS KypCa U OXBAaTbIBAIOT BCE OCHOBHBIC Pa3/1€Ibl.

OCHOBHO# q)OpMOﬁ NPOBEACHUA MPAKTUYCCKUX 3aHATHH U CEMHHAPOB SBJIACTCA 06Cy)KZ[6HI/Ie Haunboee HpOGHCMHBIX 1 CJIOXKHBIX BOIIPOCOB 110
OTACIBHBIM TEMaM, a TaKXKE€ PECUICHUE 3a1a4 U pa360p OpuUMEpPOB U CI/ITyaHI/Iﬁ B ayAUTOPHBIX YCIOBUIX.

HpI/I TIOATOTOBKE K IPAKTHUYECKOMY 3aHATHIO HCO6XO£[I/IMO, O3HAKOMHUTHCA € €ro IJIaHOM; U3YYUTb COOTBETCTBYIOLIUE KOHCIEKTHI HCKHI/II;'I, TJ1aBbI
y‘leGHI/IKOB U MCTOOAUYCCKHUX HOCOGHﬁ, pa306paTL IPpUMEPLI, O3HAKOMHUTLCS C JIOTIOTTHUTEITbHOMN HHTepaTypOﬁ (CHpaBO‘IHI/IKaMI/I, OHIOUKIIONICIUAMHA,
CJ'IOBapHMI/I). K Haunbosiee BaKHBIM M CIIOXKHBIM BOMpPOCaM TEMbI PEKOMEHAYETCSI COCTABJIATh KOHCIICKTBI OTBECTOB. Cnez{yeT TOTOBUTH BCE BOIIPOCHL
COOTBETCTBYIOIICTO 3aHATHUA: HeO6XOHI/IMO YMETh AaBaTh ONPEACICHUS OCHOBHBIM IIOHATHAM, 3HATh OCHOBHBIC ITOJIOXKCHHUS TCOPHUHU, IIPpaBHIIA U
q)OpMyJ'ILI, TIPEIIOKCHHBIC [UIA 3allOMUHAHUA K K101 Teme.

B xome MPAKTUYICCKOTO 3aHATHSA HA0 AaBaTh KOHKPETHBIC, YE€TKUE OTBETHI 110 CYHICCTBY BOIPOCOB, JOBOAUTH KAXKAYIO 3a1a1y O OKOHYATECIBHOTO
peueHus, AEMOHCTPUPOBATh TIOHUMAHHUE ITPOBEACHHBIX PaCYC€TOB (aHanmos, cmyaunﬁ), B ci1ydac 3anyHHCHHﬁ 06pama’rbc;1 K pernoaaBaTeiIro.

3. JuddepeHunpoBaHHbIH 3a4eT

LICJ'II) HPId)(I)epeHLIPIpOBaHHOI‘O 3a49€Ta — IPOBEpPKa W OLCHKA YPOBHS IOJIYYEHHBIX CTYACHTOM CHEHUATIBHBIX 3HAHUHN IO yqe6H0171 JUCHUIUIINHE U
COOTBETCTBYIOLIUX UM yMeHI/Iﬁ U HaBBIKOB, a TAK)XXE€ YMCHHUS JIOTUYCCKH MBICIIUTDH, apryMEHTUPOBATH I/I36paHHyIO Hay4YHYIO IO3UIIHI0, pearnpoBaTh
Ha JOIIOJIHUTEIIbHBIC BOIIPOCHI, OPUCHTHUPOBATHCS B MACCUBE I/IH(l)OpMaI_II/II/I.

ITonroroBka k 3a4CTYy HAYMHACTCA C IIEPBOro 3aHATHA IO AUCUUIUIMHE, Ha KOTOPOM 06yqa}ou.mec;1 nory4yaroT npez[BapnTeanLIﬁ NEepEUCHb
BOIIPOCOB K 3aqéTy " CITUCOK peKOMeHHyeMOﬁ JIMTEPATYPBhI, UX CTABAT B U3BECTHOCTb OTHOCUTEIIBHO KPUTEPUEB BHICTABIICHUS 3auéTa u Cl'IeI_II/ICbI/IKe
TeKyILICﬁ M UTOroBoi arrecranuu. C caMoro Hauasa )eaaresIbHO TUIAHOMEPHO OCBauBaTh MaT€prall, pyKOBOACTBYACH IEPECYHEM BOIIPOCOB K 3a4€Ty
n CIIMCKOM peKOMeHHyeMOI‘;I JIATEPATyphbl, a TaKXKe HyTéM CaMOCTOSITCJIBHOI'O KOHCIIEKTHUPOBAHHSA MaTEpHUaJIOB 3aHATUU U PE3YIBTATOB
CaMOCTOATEJIBHOI'O U3yUYCHUA y‘{eGHLIX BOIIPOCOB.

PCSyJ'ILTaT I[I/I(i](bepeHLIMpOBaHHOI‘O 3a4€Ta BBIPAXKACTC OIEHKOI COTIIUIHOY, «XOPOIIO», KYAOBICTBOPUTECIIBHO.

4. JK3aMeH

DK3aMeH npecaenyeT Lejlb OLCHUTh pa60Ty oﬁyqa}omeroc;{ 3a OHpeﬂeHeHHLIﬁ KypcC: NOJIy4YC€HHBIE TCOPETHYECCKUE 3HAHHA, UX IIPOYHOCTD,
Pa3sBUTHE JIOTHUYECKOI'O U TBOPYECKOI'O MBINIIICHNS, HpI/IO6peTeHI/Ie HaBBIKOB CaMOCTOSTEIbLHOM paGOTBI, YMEHUA aHAJIU3UPOBATH U CUHTE3UPOBATH
TIOTYYC€HHBIC 3HAHUA U IPUMEHATD UX IJI PCLICHUS NIPAKTUICCKUX 3a1a4.

OKk3aMeH NPOBOAUTCSA B YCTHON WM NUCHMEHHOU (opMe Mo OmiIeTaM, yTBEp)KACHHBIM 3aBeAyIOmMM Kadeapoil. DK3aMeHAIlMOHHBIN Ouier
BKJIIOYACT B ceOs JiBa BOIIpOCa U 3aJa4H. CDopmynupOBKa BOIPOCOB COBIAJAACT C q)OpMyJ'H/IpOBKOf/'I NIEpEYHA BONIIPOCOB, TOBEACHHOIO 10 CBEACHUSA
06yqa}0m1/1xc;[ HC IMO3JHCC YCM 3a OJJUH MCCALl 10 3K3aMeHaIlI/IOHHOﬁ ceccum.

B Tpourecce NOAroTOBKMU K 5K3aMEHY OpraHu30BaHa MPEAdK3aMEHAlMOHHAsA KOHCYJIbTAalluA UId BCEX y‘{CGHLIX TpyniIL.

HpI/I JI000# (bOpMC MIPOBEACHUS DK3aMEHOB I10 ouneram OK3aMC€HATOPy NPEAOCTABIACTCA MPAaBO 3a/laBaTh CTyACHTAM JIOIOJIHUTEIBHBIC BOIIPOCHI,
3aJa4d U IPUMEPBI IO IpOorpaMmme ZlaHHOfI JUCITUITTTUHBI. HOHOJ’IHI/ITGHLHHC BOMPOCHI, TAaK)KE€ KaK U OCHOBHBIC BOIIPOCHI 6I/IJ'IeTa, TpeGy}()T
Pa3BEpHYTOIO OTBETA.

PeSyJ'ILTaT JK3aM€Ha BbIpaKacTCsa OHCHKOI;'I COTIIUIHO», «XOPOILIO», KyAOBICTBOPUTCIBHOY.

5. KoutposabHas

KOHTpOJ'ILHa?[ pa60Ta CTYACHTOB 3a04YHOI0 OTACJICHHUA — 3TO MUTOI HpOBeIlCHHOfI CaMOCTOSTEIbHOM pa60T1>1 110 U3Y4YCHHUIO peKOMeHI[yeMOﬁ
JIMTEPATYPbI, CAMOCTOATEIIBHOC U3JIOKEHNUE OCMBICIICHHUE, 06’I>$[CH8HI/IG, HUHTEPIIPpETALNA U HaCTHIHOC 0606HICHI/IG HU3YUCHHOTO Mare€puajia 1o T€Me
KOHTPOJIbHOI pabOTHI.

KOHTpOJ’ILHaﬂ pa60Ta MOXKCT BKJIIIOYAaTh 3HAKOMCTBO C OCHOBHOﬁ, HOHOHHHTCHLHOﬁ, H0pMaTI/IBHOf/‘I HHTepaTypOfI, BKJIKOYAst CIIPaBOYHBIC U3MAHUA,
3apy6€}KHI>IC HUCTOYHUKH, KOHCIICKT OCHOBHBIX HOHOX(SHHﬁ, TEPMHHOB, CBeHeHHﬁ, Tpe6yIOI.LII/IX JJI4 3allOMHHAaHUS MW ABJIIOIIAXCA
OCHOBOIIOJIAraltOIIIMMHA B TCMC U (I/IJ'II/I) COCTaBJICHUC aHHOTaHPIf/‘I K IIPOYUTAHHBIM JIUTEPATYPHBIM HCTOYHUKAM, PEHICHUE KOHKPETHBIX BOIIPOCOB U
3aJ1a4d.

COI[ep)KaHI/Ie TIOATOTOBJICHHOT'O CTYACHTOM OTBETA Ha IMOCTABJICHHBIC BOIIPOCHI KOHTpOHLHOP‘I pa6OTI)I JOJIKHO IMOKa3aTh 3HAHUE CTYACHTOM TCOpUU
BOMNpOCa U MPAKTUYECKOI0 €€ NPUMEHECHU .

KOHTpOJ’ILHaﬂ pa60Ta BBIMIOJIHACTCA CTYAEHTOM B CPOK, yCTaHOBHeHHLIfI TIPETrIoAaBaTeiEM B IMHMCbMEHHOM (He‘{aTHOM HiIm pyKOHI/ICHOM) BUJIC.
OTBeETHI Ha KOHTPOJIBHBIE BOIIPOCHI JOJIKHBI OBITH ITOJTHBIMH, 00CTOATENBHO U3JIOKEHHBIMU U PacKpbIBAOIIUMHU COACPIKAHUE BOIIpOCA.

Ipu odopmiaeHHH KOHTPOIBHOW PabOTHI CIELyeT NPUACPIKUBAThCS PEKOMEHIAIHM, IPEACTABICHHBIX B JOKyMeHTe «PermamMeHT odopmieHus
TMHCBMCHHBIX pa60T>>.

6. KypcoBasi padora
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KypcoBast pabora — cTyaeH4Yeckoe HayqHOE HCCIICAOBAHHUE MO OAHOW M3 0a30BBIX IMCLMILIMH y4eOHOTO IIaHa JIMOO CIELHAIbHOCTH, BAaXKHBIH
9Tall B MOATOTOBKE K HANHCAHUIO BBITYCKHOH KBaNH(UKAIMOHHOW padoThl. TeMbl paboT mpemraraioTcss U yTBepkmaiorcs kadenpoil. CTymeHT
MOXET MPETI0KUTh TEMY CaMOCTOSITEIbHO, OJIHAKO OHA HE JOJDKHA BBIXOJMTH 3a paMKH ydeOHoro miana. Ha 1-2 kypcax nanHas pabota HOCHT
ckopee pedepaTHBHBIA XapakTep, Ha CTapIIMX — HCCIENOBaTelIbcKuid. PaboTa 0OBIYHO COCTOUT M3 TEOPETHUECKOH 4acTH (IIOCIeN0BaTEIbHOE
U3JI0XKEHHUE TTOAX0/I0B, MHEHHIA, CIIOXUBIINXCS B HAyKe 110 N30paHHOMY BOIPOCY) M aHAJUTHYCCKON (aHAIN3 MPOOIEMBI Ha IPUMEpe KOHKPETHOI
cuTyanuu (Ha IpuMepe Ipymmsl mofed, opranmsanun). O6seM KypcoBoil padots! coctaBisieT 20-60 crpanum. Ilo 3aBepmenuro paGOTHI Hax
KypPCOBOM, CTY/ICHTBI 3allUILAIOT €¢ ITyOIMYHO Mepe)i CBOMMH OHOKYPCHHKAMH H ITPEToIaBaTelIsIMH.

Oranbl BBIIOIHEHUS KypcOBOI paOoTHL:

1. BBIOOP TEMBI M €€ COIIACOBAHUE C HAyYHBIM PYKOBOAUTEIIEM;

2. cOop MaTepuanIoB, HEOOXOAUMBIX IS BHITOTHEHUS KYPCOBOH pabOTEL;

3. pa3paboTka ITaHa KypcoBOif pabOThI U €T0 YTBEPKCHNUE HAy4YHBIM PYKOBOIUTEIIEM;

4. cucremarn3anus U 00paboTka OTOOPaHHOTO Marephania IO KaKIOMy U3 Pa3felioB padoThl WM HpoOneMe ¢ MPUMEHEHHEM COBPEMEHHBIX
METOJIOB;

5. ¢opMynupoBaHHE BEIBOAOB H 00CYKICHUE HX C HAYYHBIM PYKOBOAUTEIICM;

6. HammcaHue paboThI COIIACHO TPEOOBAHHUAM CTaHAAPTa M METOAMYECKUM YKa3aHHSAM K €¢ BBINOIHEHHUIO (BBEICHHE, IIaBbl OCHOBHOW YacTH,
3aKJIIOYCHHE, IIPHIOKEHUS, CIIHCOK JIUTEPATyPEI).

Ilpu odopmiaeHnn KypcoBol paOOThl CleyeT NPUACPKUBATHCS PEKOMEHJALMH, MPEICTaBICHHBIX B JOKyMeHTe «PermaMeHT odopmieHus
MIHCHMEHHBIX PaboT».

7. KoHcneKT 1Mo TEMe

KoHCIIeKT — 3T0 CHCTEeMaTH3MPOBAHHOE, JIOTHYHOE H3JI0KEHHUE MaTeprasia HCTOYHHKA.

Pa3nuyaiorcs 4eThIpe TUIA KOHCIEKTOB.

IT1aH-KOHCHEKT — 3TO Pa3BEPHYTHIH JIETANTN3UPOBAHHbIN IUIaH, B KOTOPOM JOCTATOYHO IOAPOOHBIC 3alliCH TMPUBOAATCS 110 TE€M ITyHKTaM ILIaHa,
KOTOpbIE HYXKJAI0TCSI B IIOSICHCHUH.

TeKcTyasabHBI KOHCHEKT — 3TO BOCIIPOU3BEICHHE HAHOO0Iee BaXKHBIX MOJIOKEHHUH U (JaKTOB HCTOYHHKA.

CBOOOIHBIII KOHCIIEKT — 3TO YETKO U KPaTko C(OpMyITUPOBAHHEIE (H3I0XKEHHBIC) OCHOBHEIE MOJNIOXKCHUS B PE3YIbTaTe ITyOOKOTO OCMBICIUBAHHS
Marepraia. B HeM MOryT MpHCyTCTBOBATh BBIHCKH, IINTATHI, TE3HUChI; YaCTh MaTepuaja MOXET ObITh IPE/ICTABIICHA IIIAHOM.

TemaTnueckuil KOHCIIEKT — COCTaBIIETCS HAa OCHOBE M3YUEHHUS Psfia UCTOUYHMKOB M JacT Oolee MM MEHee HCUEPIBIBAIONINII OTBET IO KaKOH-TO
Teme (Bompocy).

B mpomecce m3ydyeHus: MaTepHana HCTOYHHKA, COCTABICHHS KOHCIICKTa HY)KHO 00S3aTeIbHO IPHMEHSTh Pa3IMYHBIC BBIACICHUS, IIOA3aTOJIOBKH,
co3/1aBast OJI0YHYIO CTPYKTYPY KOHCIEKTa. DTO JeNIaeT KOHCIEKT JIerkKo BOCHPHHUMACMBIM, YAOOHBIM 1711 paOOTBHI.

Ortanbl BBIIOIHEHUS KOHCIIEKTA!

. OIPEEINUTH LIeb COCTABICHUS KOHCIIEKTa;

. 3ammcaTh Ha3BaHUE TEKCTa MM €r0 YacTH;

. 3alUcarh BBIXOJHBIC JAHHBIC TEKCTA (aBTOP, MECTO U IO/ M3/IaHHUs);

. BBIICTHTD TIPU NIEPBHYHOM YTCHHU OCHOBHBIE CMBICIIOBBIC YaCTU TEKCTA;

. BBIICJINTH OCHOBHBIE MOJIOKEHUS TEKCTa,

. BBIICTHTD IIOHATHUS, TCPMUHEL, KOTOPEIE TPeOyIOT pa3bsICHEHHII;

. TIOCJIEIOBATEIIBHO U KPATKO M3JIOKHUTh CBOMMH CJIOBAMU CYILIECTBEHHBIE MOJIOKEHHUS M3y4aeMOro MaTepHana;

. BKJIIOYHUTS B 3aIIHCh BBIBOJBI 10 OCHOBHBIM ITOJIOXKEHHSAM, KOHKPETHBIM (hakTaM H IpuMepaM (0e3 MoapoOHOro omucanus);

UCIOJIB30BaTh NPUEMbI HAITITHOTO OTPAXEHHs CoAepKaHus (ab3albl «CTYNCHBKAMI, Pa3JIMYHbIC CIIOCOObI MOJYEPKUBAHNS, IIPUPT Pa3HOTO
HaYepTaHMs, PYUKH PA3HOTO I[BETA);

10. cobmroath npaBuiIa TUTHPOBaHKs (LIUTATA JOJDKHA OBITH 3aKIIIOYEHA B KABBIUKH, IaHA CChUIKA HA €€ MCTOYHUK, YKa3aHa CTPAHMIIA).

8. Pedepar

Pedpepar — TeopeTmueckoe HCCICAOBAHHE OINpPEACICHHON MHPOOIEMBl, BKIIOUAIOMIee 0030p COOTBETCTBYIONIMX JIUTEPATypHBIX H IPYTHUX
HCTOYHHKOB.

Pedepar 00BIYHO BKITIOUACT CIECAYIOIINE YaCTH:

1. ©ubnmorpaduyeckoe onMcaHue MEPBUYHOTO JOKYMEHTa;

2. cobcTBeHHO pedepaTuBHAs 9acTh (TEKCT pedepara);

3. crpaBOYHBIN anmapar, T.€. JONOIHUTEIbHbIC CBEJICHNS W MPUMEYaHus (CBEICHHMS, JOTOIHUTEIBHO XapaKTepU3yIOIUe IEPBUYHBIA JJOKYMEHT:
YHCIIO WIITIOCTPAIXil ¥ TaOIHII, IMEIOIUXCS B JOKYMEHTE, KOTMIECTBO HCTOYHHKOB B CITHCKE HCIIOIb30BAHHOI! IUTEPATyPHI).

Oransl HanucaHus pedepara

1. BBIOpaTh TeMy, €CIIM OHA HE OIpe/ieNIcHa IIPEoIaBaTeieM;

2. ompenenuTh HCTOYHUKH, C KOTOPBIMH MPHIETCS paboTath;

3. U3Yy4YHUTH, CHCTEMAaTH3UPOBATh U 00pabOTaTh BEIOPAHHBII MaTepHal U3 HCTOUHUKOB;
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. COCTaBHTb ILIaH;
. Hammcats pedepar:
000CHOBaTh aKTyaJIbHOCTb BHIOPAHHOI TEMBI;

- yKa3aTh HCXOJHBIC JaHHBIE pedepupyeMoro TeKcTa (Ha3BaHHE, e OIyOINKOBaH, B KakoM Troxmy), cBegeHus o0 asrope (. U. O,
CIIELNAIbHOCTD, YUCHAs CTCIICHb, yYCHOE 3BaHME);
— chopMyITHpOBaTh MPOOIEMATUKY BEIOPAHHON TEMBI;
— TPHBECTH OCHOBHbIE TE3UCHI pe(heprUpyeMOro TEKCTa ¥ UX apryMEHTAIIHIO;
— chenaTh o0 BEIBOA 110 IpoOIeMe, 3asBICHHOI B pedepare.
ITpu odopmieHnn pedepara cregyeT NpUACPKUBATBCA PEKOMEH/ALMH, NPEICTABICHHBIX B JOKYMEHTe «PernaMeHT o(opMIICHHS NMHCHMEHHBIX
paboT».
9. KonTposnbHast paboTa 1o pasjaeiay/reme
KoHTposbHast paboTa BBITIONHSETCS C LEIbI0 NPOBEPKH 3HAHUH M YMECHHIA, TIOy4EHHBIX CTYACHTOM B XOJI€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHI
U CaMOCTOATENHHOTO U3yUCHUs NUCHUILIMHBL. Hamucanue KOHTPOIBbHOI pabOTHI MPU3BAHO yCTAHOBHTH CTENICHb YCBOCHUS CTyAEHTaMH y4eOHOTO
MaTepHaa paszieaa/TeMbl U (JOPMHPOBAHHS COOTBETCTBYIOIINX KOMIICTCHIIUH.
IMonroToBKy K KOHTPOJNBHOH paboTe ClIeayeT HAuHHATh C IIOBTOPECHHS COOTBETCTBYIOIIETO pasfieNa y4eOHHKa, yUeOHBIX IIOCOOHI MO TaHHOMY
pasziety/TeMe M KOHCIIEKTOB JICKIMI.
KoHTposbsHast paboTa BBIIOIHSAETCS CTYCHTOM B CPOK, YCTAHOBJICHHBIH MPEHOIaBaTeIEM B MHCEMEHHOM (TIEYaTHOM HIIM PYKOITHCHOM) BHIE.
Ilpn oopmiIeHMM KOHTPOJIBHOI pabOTHI CIeLyeT MPUACPKUBATHCS PEKOMEHAALMH, NPECTABICHHBIX B TOKyMeHTe «PermameHT odopmieHus
[IMCBMEHHBIX PaboT».
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7. MEPEYEHBb OBPA3OBATEJBHBIX TEXHOJOT Ui

1. IuddepennmpoBanHoe 00yueHUE (TEXHOIOTHS YPOBHEBOM MU HEPESHIINAITNH )
2. [IpoeKTHbBIE TEXHOJIOTHH
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8. OIMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3BI

1. KOMITBIOTEPHBIN KJIacC — ayTUTOPHS ISl CAMOCTOSTEIILHONU PabOThI
2. yueOHas ayIUTOPHS U1l CEMUHAPCKHX, IPAKTHYSCKHUX 3aHATHI
3. yueOHas ayIuTOpHs VIS JIEKIMOHHBIX 3aHATHH
4. JIuneH3noHHOE TIPOTpaMMHOE 00eCIIeUeHHE:
- Onepauunonnas cucrema Windows 10
- Microsoft Office Professional Plus
- AuTuBHUpycHOe nporpamMmHoe obecnieuenue Kaspersky Endpoint Security muist 6usneca - Cranmaprthblii Russian
Edition
- CripaBoyHast mpaBoBast cucreMa KoHcynbTaHT mioc
- 7-zip
- Adobe Acrobat Reader DC
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