MHUHOBPHAYKHN POCCUH
SpocaaBckuii rocynapcrBeHHblii yausepceuter uM. ILT. lemugoBa

Kadenpa anreOpsl 1 MaTeMaTH4IeCKOM JJOTUKA

YTBEPXIAIO

Jlekan MaTeMaTH4ecKoro (akymnbreTa

2 eciepon [1H.

20 urons 2023 1.

Pabouas nporpaMMa TUCHMILINHBI

AHaJquTH4ecKas reomMeTpust

Hanpasnenue noaroToBku (crenuaibHOCTH)
02.03.01 MaremaTuka U KOMIBIOTEPHbIE HAYKU

Hamnpasnennocts (mpoduis)
«[IporpammupoBaH¥ue, aNTOPUTMbI U AaHAIHU3 TAHHBIX)»

®opma 00ydeHus: oyHast

[Iporpamma paccMoTpeHa [Iporpamma ono6perna HMK
Ha 3acelaHuu Kadenpsl MaTeMaTu4ecKoro pakynbTeTa
ot 18 anpens 2023 r., mpotokon Ne 8 mpotokoi Ne 9 ot 3 mas 2023 r.

Spocnasnb






1. Henu ocBOeHMS IV CHUTITTHHBI

[lenssMu OCBOEHUWS NUCHMIUIMHBI "AHanuTHYeCcKass reoMeTpus’ SBISIIOTCS (OPMHPOBAHUE
MaTeMaTHYeCKOU KYJIbTYpbl CTYACHTA, Pa3BUTHUC TICOMCTPUYCCKOI0 MBIINUICHUA, OBJIAJACHUC
OCHOBHBIMHM TIIpUE€MaMHU PEIICHUS NeOMETPUYECKHX 3a/ay CpelICTBaMU anreOpbl, YCBOCHHE HJEU
JTUHEHHOCTH, JISKAIIeH B OCHOBE 3TOTO Kypca, KaK OJJHOW U3 CaMbIX OOIIUX €CTECTBEHHOHAYYHBIX
u7eH, pacupsIIOIIMX KPYro30p U O0IIyI0 MATEMaTUYECKYIO KYIbTYpY.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuunnuza “AHanuThueckas reomerpus’ OTHOCUTCSI K OOs3aTeNbHOM YacTH
00pa3oBaTeNIbHOM TIPOrpaMMBl U BXOIHMT B MOAYyJb «['eomerpust U Tomojorus». JJis ee yCHEIIHOTro
u3ydeHHs HeoOOXOAMMBI 3HAHUS M YMEHUs, NPUOOPETEHHbIE B PE3y/IbTaTe OCBOEHUS ILKOJIBHOTO
Kypca MaTeMaTHUKH, a TAK)KE HEKOTOPBIX Pa3/JIelIoB U3 KypCOB alre0pbl U MaTEMaTHUECKOT0 aHAJIN3a.

AHanmuTHuecKasi FeOMETpUsl OTHOCUTCS K 4uCily 00I1eo0pa3oBaTeIbHbIX MaTeMaTHUECKUX
KYpPCOB H SIBJIIETCSI OCHOBHBIM CPEIH MEPEXOIHBIX KypCOB OT MIKOJIHHON MaTeMaTHKH K BBICIICH
mareMaTHke. VM3ydaemblii B Kypce Marepuand CHUCTEMATHYECKH HCHOJIb3YETCs JUIsl HarJIsaqHON
WITIOCTPAIMM M KaK MCTOYHHK 0000IIeHn# B Kypcax «AnredOpa» u «MaTeMaTH4eCKUi aHaIu3.
JucuunirHa siBiisercst 6a30BOM /7151 U3YUYEHUs BCEX MaTeMaTHUECKUX JUCLUIUINH.

3. Ilnanupyemble pe3yJbTaTbl 00y4eHHs MO AMCHHUILVINHE, COOTHECEHHbIE ¢ IVIAHMPYEMbIMH
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Tponiecc n3yyeHus QUCUUIUIMHBI HAIPaBJIeH Ha (OPMUPOBAHUE CIETYIONUX KOMIIETEHIIU B
cootBercTBUU ¢ ®PI'OC BO, OOII BO u npuoOperenus ciaenyrommx 3HaHu|, yMEHU, HaBbIKOB U
(vt omBITA NEATEITHLHOCTH:

dopmupyemas
KOMIIeTeH LU
(xoa u popMyanpoBKa)

NHaukaTop 10CTUKEHUS
KOMIIeTeHLIMH
(ko u popMyJIMpOBKA)

Ilepeyennb
IJIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus

YHI/IBepcaJ'II)HbIe KOMIECTCHIIUHA

YK-1

Cnocobex
OCYILIECTBIATh IIOUCK,
KPUTHYECKHUI aHaIU3 U
CHUHTE3 HUH(pOpMaLuH,
MPUMEHSTh CUCTEMHBII
MOAXOJ JJIs PEUICHUS
ITOCTABJIEHHBIX 3a/1a4

YK-1.1 3naer
MPUHLIMIIBI cOopa,
otOopa u 0000IIeHHS
uH(popManun

YK-1.2 VYmeer
COOTHOCHUTH
Pa3HOPOAHBIE SIBICHUS U
CHUCTEMaTH3UPOBATh UX
B paMKax M30paHHBIX
BUJIOB
poQeCCHOHAILHON
JESATEIIBHOCTH

YK-1.3 Hwmeer
MPAKTUYECKHUA OTBIT
paboTHI C
UH(HOPMAIIMOHHBIMU
UCTOYHUKAMH, OITBIT
HAyYHOTO MOUCKA,
CO3/IaHMS HAYYHBIX
TEKCTOB

3HaTh: METOJIBI U COBPEMEHHBIE CPEICTBA
¥ TEXHOJIOTUU TTOMCcKa HHPOpMAIIHH

YMerb: NpPUMEHATH METOOUKU IIOMCKA,
coopa u  00paboTku  umH(pOpMaLUH,
OCYIIECTBIIAITh ~ OLEHKY  aJ€KBATHOCTH
uH(popManuu

Baaners HABBIKAMH MIOMCKa
uH(popManun B MH(OPMaLMOHHBIX

WCTOYHUKAX, aHAJIN3a U CHUCTEMaTH3aluu
uH(popManuu




Oob6menpodeccnoHabHbIe KOMIIETEHIIUH

OIIK-1

Crniocoben
KOHCYJIbTUPOBATh u
KCII0JIb30BaTh
dbyHIaMeHTaTbHBIC
3HaHHA B  oOjacTu
MaTeMaTH4eCKOro
aHaJIu3a,
KOMILJIEKCHOTO u
(GyHKIMOHATIBHOTO
aHaymza anreopsl,
AHAJIMTUYECKOMN
reOMeTpPUH,

g hepeHIHATBLHOMI
reOMeTpUU u
TOIOJIOTHH,
muddepeHIaTbHBIX
YpPaBHEHUH,
JIUCKPETHOU
MaTeMaTUKU "
MaTeMaTH4eCKON
JIOTUKH, TEOPUH
BEPOATHOCTEM,
MaTeMaTU4ECKON
CTaTUCTUKU u
CIIy4alHBIX IIPOLIECCOB,
YHCIEHHBIX  METOJIOB,
TEOPETUYECKOMN
MEXaHHUKHU B
npo¢ecCuOHAITBHON
NEeATETbHOCTH

OIIK-1.1

O0magaer 0a30BBIMU
3HAHUSIMH,
MOJTy4EHHBIMHU B
obnactu
MaTeMaTUYECKUX U
(M) €CTECTBEHHBIX

HayK

OIIK-1.2

YMeeT UCIOIb30BaTh UX
B mIpoeccnoHabHOM
EeITEIbHOCTH

OIIK-1.3

Nmeet HaBbIKHM BBIOOPA
METO/IOB PEIICHUS 3a]1a4
poQeCCHOHAIBHON
JIeATETLHOCTH Ha
OCHOBE TEOPETHUYECKUX
3HAHUU

3HaTh:

- BOBMOXHOCTH KOOPJAMHATHOTO METOoj1a
JUTSL UCCTICIOBAHUSI TEOMETPUIECKUX U
anredpandecKux

00BEKTOB;

- OCHOBHBIE BHJIbl YpaBHEHUU
MPOCTEHIIINX TEOMETPUICCKUX OOBEKTOB
OCHOBHBIE 33/1a4¥ BEKTOPHOI1 anreOpsl U
METO/JIbI UX PEUICHHUS;

- OCHOBHBIE TIOHATHS adHUHHOU
reoMeTpur, apGUHHBIX MpeodpazoBaHUI
IUIOCKOCTH U TPOCTPAHCTBA;

- OIIPE/ICIICHUsT U CBOMCTBA
MaTEeMaTHYeCKUX OOBEKTOB,
UCIIOJIb3YEMBIX B KypcCe;

- (hopmMynHpOBKU yTBEPKACHHUIA,

METOJIbI WX JOKa3aTeJIbCTBA, BO3MOXKHBIC
cepbl UX MPUIOKEHUN

Ymersn:

- HCCIIEI0BATH IIpOCTENIINE
reoMeTpuueckue  OOBeKThl IO  HX
YPaBHCHUAM B PA3JIMYHBIX CUCTEMAX
KOOpJMHAT;

- pemaTh 3aJa4i TEOPETUYECKOTO U
IIPUKJIAJHOTO XapakTepa M3 Pa3INYHBIX

pas3zenos Kypca AHAIIUTHYECKOU
TEOMETPUHU;

- JOKa3bIBaTb YTBCPXKICHHA, OIIMCBIBATH
CTPOCHHUE HEKOTOPBIX KJIACCOB

F€OMETPUYECKUX TPYIII

Baangers:

- MaTeMaTU4YECKUM aIapaToM
AHAIIMTUYECKON IN€OMETPHH;

- METOJIaMH JI0Ka3aTeJIbCTBA YTBEPKACHU;
- NPUMEHEHUEM METOJOB AHAIUTUYECKOU
reOMETPHH U BEKTOPHOM anreOpsl B
CMEXHBIX TUCIUILUIMHAX

4. O0beM, CTPYKTYpA U coiepKaHue THCHUTITHHBI

O6H_Ia}1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 5 3a4eTHBIX CAWHUII, 180 aKaja. 4aCoB.

Ne
n/n

Tembl (pa3aebl)
AUCHHUIIHHBI,
HX coJep:KaHue

Buabl yueOHBIX 3aHATHI,
BKJIIOYAS CAMOCTOATETbHYIO
padoTy CTy1eHTOB,

1 UX TPYA0EMKOCTh
(B akageMU4eCKHX 4acax)

Cemectp

KourtaktHas paora | © © 7

@opMBI TEKyILIETro
KOHTPOJISI yCIIeBaeMOCTH

®opMa IPOMEKYTOIHOI
arrecTalMu
(no cemecmpam)
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Bgenenue 2
. 3anaHus s
DneMeHThl BEKTOPHOI .
areBpbI 5| 6 2 10 |camocTosTenbHOU
paboThI
Addunnas u
H}f()lﬁ)l(l%)/loyl“OJIbHaﬁ CUCTEMBI 3ananus s .
1] 2 6 |camocTosITenbHOM
KOOpJMHAT Ha IJIOCKOCTH
paboThl
Y B IPOCTPAHCTBE
3anaHus s
[Ipsimast Ha IIOCKOCTH 4 | 4 2 10 |camocTosiTeNnBpHON
paboThI
3agaHus I
[TnockocTh U mpsiMast B 6 | 6 5 12 CaMOCTOSITEITLHOM
MIPOCTPAHCTBE paboThI
KonTposnbHas pabora Nel
[Ipeobpa3zoBanue 3ananus s
KOOPJAMHAT Ha IJIOCKOCTH 2 | 2 6 |camocTosITenhHOM
1 B IPOCTPAHCTBE paboThl
3ananus ais
[TonspHBIC KOOPAMHATHI 2 | 2 6 |caMmocTOSTEIbHOU
paboThl
3agaHus 11
KpuBsie BTOporo nopsaka 6 | 6 2 10 |camocTosiTeNnBEHON
paboTHI
3amanus s
[ToBepxHOCTH BTOPOTO 4| 4 12 CaMOCTOSITENTEHOM
IopsiAKa paboThI
KonTtposnbHast pabota Ne2
2 1051335 DK3aMeH
UTOI0 32 | 32 10 | 0,5 |105,5
6 mom uuciae ¢ 30 u /10T

ConepmaHHe pa3aciioB JUCHUIIINHBI:

1. BBenenne
HcTtopuueckuii 0630p pa3Butus reomerpuu. Poinp reomerpun B matemaruke. [Ipeamer m meton
AQHAJIMTUYECKON T€OMETPUH.

2. DJjieMeHTbI BEKTOPHOM aJredpsnl

2.1. HanpaBnennsle oTpe3ku. Bekropsl. CriojkeHHe 1 BBIMMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
yucno. JIuHelHas 3aBHCHMOCTh BEKTOPOB M €€ CBOWCTBA. ['€OMETpPUYECKMI CMBICH JIMHEHHOU
3aBHCHMOCTH BEKTOPOB Ha IUIOCKOCTH M B NPOCTpaHCTBE. BEKTOpHOE MPOCTPaHCTBO CBOOOTHBIX
BekTopoB. [ToanpoctpanctBo. baszuc. PasmepHocts. Koopannats! BekTopa B adpuHHOM Oasuce.



2.2. CkansipHOe POM3BEACHUE BEKTOPOB Ha IJIOCKOCTU M B MpocTpaHcTBe. OpTOHOPMHUPOBAHHBIH
6asuc. OpTOHOPMUPOBaHHBIM 0a3uc. BeipaxeHue CKaaspHOTO MPOU3BEACHUS Yepe3 KOOPAMHATHI
BEKTOPOB B OPTOHOPMHpOBaHHOM Oazuce. CBoiCcTBa CKalIsIpHOTO Mpou3BefeHus. Hampasisromue
KOCUHYCHI.

2.3. OpueHTanusi TpOCTpaHCTBA. BekTopHOE mpom3BeneHHEe BEeKTOpoB. CBONCTBA BEKTOPHOTO
npousBeeHus. BoipaskeHne BEKTOPHOTO MPOU3BEACHHS BEKTOPOB Uepe3 UX KOOPAMHATHI B IIPAaBOM
OpPTOHOPMHUPOBAHHOM 0azuce. [IpumMeHeHne BEKTOPHOTO MPOU3BEACHUS Il HAXO0XKICHHS TIOLIA I
napajuieJiorpaMma U TpeyroyibHuka. Kpurepuii KoJuimHeapHOCTH BEKTOPOB.

2.4. CMmemaHHOe IPOU3BEICHUE BEKTOPOB. BrIparkeHre cMEIIaHHOTO IPOU3BEICHHS BEKTOPOB Yepe3
UX KOOpJIWHATHl B MPAaBOM OPTOHOPMHUPOBAHHOM Oazuce. CBOICTBA CMEUIAHHOTO IPOU3BE/ICHUS.
[IpumeHneHne I BBIYHCICHUS OObeMa Mapallielenumnena, TeTpadapa. JIBoiHOE BEKTOpPHOE
MIPOU3BEICHUE.

3. AppuHHAs U NPAMOYTIOJIbHASL CHCTEMbI KOOPAMHAT HA NMJIOCKOCTH U B IPOCTPAHCTBE
[Toustust adppuHHON W MPSIMOYTOJIHHOM JEKApTOBOH CHUCTEMBI KOOPAMHAT HA IUIOCKOCTH M B
npocTpaHcTBe. JlmHa OTpeska, AeJIeHUEe OTpe3Ka B JaHHOM OTHouleHuH. Ilnomane TpeyronbHuka
yepe3 KOOPJIMHATHI €ro BEPIIUH (Ha IJI0CKOCTH).

4. lIpsimasi HA MJIIOCKOCTH

4.1. Ilpsimast Ha TutockocTH. OOmiee ypaBHeHHe. YacTHbIe cilydau. YpaBHEHHE MPSIMON B OTpe3Kax.
Hanpapnsrommii  BexkTop npsimoil. BektopHoe ypaBHeHue mnpsmoi. KaHoHmueckoe w
napaMeTpUuecKue YypaBHEHHs NPSAMOW. YpaBHEHHE HPAMOM C YIVIOBBIM KO3(PHUIIMEHTOM.
HopmupoBanHoe ypaBHeHHE IPSAMON. Y paBHEHHUE IPSIMON, IPOXOAAIIECH Yepe3 JBE JaHHbIE TOUYKU.
4.2. B3zauMHOE DPACIONIOKEHHE JBYX IMPSIMBIX HA IJIOCKOCTH. YTOJI MEXAY HPSIMBIMU. Y CIOBHUS
NapaJUIEIIbHOCTH U IEPIEHAUKYIISIPHOCTH PSAMBIX. PaccTossHME OT TOYKM 10 IPSIMOM.

4.3. Ilyyok mnpsMBIX Ha IUIOCKOCTH. YpaBHEHUE IIyuyKa MpsIMbIX Ha IUIOCKOCTH. Teopema o
IIPEACTABICHUH YPAaBHEHHUM NIPSAMBIX ITy4Ka.

5. ILiiockocTh M npsiMasi B IPOCTPAHCTBE

5.1. IInockocth B mpocTpaHcTBe. O0Iee ypaBHeHHe. YacTHbIE cilydyau. YpaBHEHHE IIOCKOCTH B
oTpe3kax. BekropHoe M mapaMeTpuueckue ypaBHEHHUsS IUIOCKOCTH. HopMupoBaHHOE ypaBHEHUHE
IUIOCKOCTH. YTOJ MEXIy ABYMsS IUIOCKOCTSAMHU. B3auMHOE pacrosioKeHHe IBYX IIJIOCKOCTEH B
npocTpaHcTBe. PaccTosiHMe 0 TOYKM 10 INIOCKOCTH. 11ydoK MII0CKOCTEN B IPOCTPaHCTBE.

5.2. IIpsimast B mpocTpaHcTBe. PaznuuHble BUIbI ypaBHEHHH NPsAMOIA B IPOCTPAHCTBE: KAHOHUYECKHE,
BEKTOPHOE W NapaMeTpuueckue ypaBHEeHHs npsMol. [Ipsimas Kak JIMHUA TepeceueHust ABYX
IIJIOCKOCTEM.

5.3. Yron Mex 1y psIMBIMH, YTOJI MY MPSMOH U TUIOCKOCTHIO. B3auMHOE pacrosiokeHne mpsMoit
Y IUIOCKOCTH B IIPOCTPAaHCTBE. B3anMHOE pacnoioskeHne IByX MPsIMBIX B IPOCTpaHCTBE. PaccTosiHue
OT TOYKH JI0 MPSIMOM B MpocTpaHcTBE. PaccTosHne MexX 1y IBYMS IPSIMBIMHU.

6. IlpeoOpasoBaHue KOOPAUHAT HA IJIOCKOCTH U B IPOCTPAHTCBE

6.1. IIpeoGpazoBaHre KOOPAMHAT Ha IUIOCKOCTH M B MPOCTpaHCTBE. MaTpulia rnepexojia K HOBOMY
6a3ucy. CBsi3b CTapbIX U HOBBIX KOOPJUHAT.

6.2. Ilepexoa OT 0JJHOM MPSIMOYTOJIBHOM CHCTEMBI KOOPJIMHAT K JIpyroi Ha miockoctu. Ilepexona ot
OJIHOW MPSIMOYTOJIBHOM CHCTEMBI KOOPAUHAT K APYrod B MPOCTpPAHCTBE. OpPTOrOHAIbHBIE MATPHUIIBI
KaK MaTpHIIbl Iepexo/ia OT OJTHOTO OPTOHOPMHUPOBAHHOTO Oa3Kca K IpyroMy OpTOHOPMHPOBAHHOMY
Oazucy.

7. IllonsipHble KOOPANHATHI
[TonsipHas cucreMa KOOpAMHAT HA INIOCKOCTU. CBSI3b NPSMOYTOJIBHBIX M TOJISIPHBIX KOOpPAMHAT.
Cdepurueckue v IUIMHAPUYECKHE KOOPIUHATHI.



8. KpuBrblie BTOpOro nopsigka

8.1. Dmmunic. Onpenenenue. BeiBog kaHOHUYECKOTO ypaBHEeHHs. VccnenoBanue GoOpMbI dJUIATICA.
OKCLUEHTPUCHUTET, (hOKaNbHbIE PAagHyChl M AMPEKTPUCHI dumica. [lapamerpuueckue ypaBHEHUS
annurca. KacarenpHas K 2yuincy B ero Touke. OnTuyeckoe CBOWCTBO 3JUIMIICA.

8.2. T'mmepOona. Omnpenenenue. BpiBox kaHoHudeckoro ypaBHenusi. HccnenoBanue (opmer
rUnepOosbl. DKCIEHTPUCUTET, POKaNbHBIE PAANYChl U TUPEKTpUCHI TuriepOobl. [lapamerpuueckue
ypaBHeHus runepOoisl. KacatenbHas k runepOorie B ee Touke. ONTHYECKOe CBOMCTBO THITIEPOOIIHI.
8.3. Ilapabona. Ompenenenue. BpiBog kaHoHudeckoro ypaBHeHus. HccienoBanue ¢HopMbl
napabosbl. DKCIEHTPUCUTET, (OKATbHBIA paauyc W AupeKkTpuca mapabonsl. Ilapamerpuueckue
ypaBHeHus napaboubl. KacarenpHas k napabose B ee Touke. ONTHYECKOE CBOMCTBO MapadoJbl.

8.4. OTHOIICHNE PACCTOSHUS MTPOU3BOJIBLHON TOUYKH 3JuthIica (THIIepOoIIbl, mapadossl) 10 Gokyca k
pPacCTOSHUIO OT Hee 10 COOTBETCTBYIOIIEH 3TOMY (OKYCYy AMPEKTPUCHL. YpaBHEHHS AIUIHICA,
runepOoIIbl U mapabosibl B HOISAPHBIX KOOPHMHATAX.

8.5. Knaccudukanus xkpuBbix BTOporo mnopszaka. IIpuBeneHue kBaapaTuyHOl (QOpMBI OT IBYX
NEPEMEHHBIX K KaHOHMYECKOMY BHJY. XapaKTepPUCTHYECKOE ypaBHEHHE. | JlaBHBIC HAIlpaBICHHS
(rmaBHBIE OCH) KpHBOI BTOporo nopsiaka. [Ipeo6pa3oBanue KpuBoi BTOPOro NOPsAKa IMIPU OBOPOTE.
LleHTp CMMMETPHUU KPUBBIX BTOPOTO Mopsiaka. HaxokaeHne KaHOHWYECKOH CHCTEMBI KOOPIUHAT.
Knaccudukanus HEeHTpalbHBIX KpPHUBBIX BTOpOro mnopsaka. Kiaccudukanus KpHBBIX BTOPOTO
MOpsIIKa B HELEHTPAIBHOM (1TapaboIMvecKoM) ciiydae.

9. [ToBepXHOCTH BTOPOI0 NMOPSAKA

KaHnonuueckue ypaBHEHUS MOBEpXHOCTEW BTOporo nopsaka. Meton cedenuii. Chepa. Dnnumncon.
[M'unepOonoun (OTHOTIOJIOCTHBIH, JIBYTIOJIOCTHBIH). [Tapabononn (AITUNTUYECKUH,
runep6onuyeckuii). Konyc Broporo mnopsaka. Llunuuaap BToporo mnopsaka (SUIMNTHYECKHM,
runepOooIudeckuii, napadosmyeckuii). [loBepxHOCTH BpalIeHUs.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHCJ/IE€ TEXHOJOIHM 3JJIEKTPOHHOI'0 06yqe}mﬂ Hu
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJOI'MH, HCHOJb3yeMbI€ IIPH OCYIICCTBJICHUH
06p330BaTeJ'[bHOFO npouecca mo TMCHUIJIMHE

B nporiecce 00ydeHuns UCTIONB3YIOTCS cielylolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

BBoanas nekuust — gact NepBoe LEIOCTHOE MIPEACTABICHNE O AUCIMIIIINHE U OPUEHTUPYET
CTyJIEHTa B CHUCTEME HM3y4€HUS NaHHOW IUCUUIUINHBI. CTyIEHTHI 3HAKOMATCA C HAa3HAUYE€HUEM U
3a/layaMM Kypca, €ro poJiblo U MECTOM B CHCTEME YUYE€OHBIX TUCIHIUIMH U B CUCTEME MOATOTOBKH B
nenoM. Jlaercst kpatkuii 0030p Kypca, HCTOpUs pa3BUTHS HAYKH U MPAKTHKHU, TOCTHIKEHUS B ATON
cdepe, UMEHA M3BECTHBIX YUYEHBIX, M3J1araloTcsl MEepPCIEKTUBHBIE HAIllpaBieHUs HcciaenoBaHuil. Ha
ATOM JIEKIIUM BBICKA3bIBAIOTCSI METOJMYECKUE U OPraHU3alMOHHbIE 0OCOOEHHOCTH pabOThl B paMKax
JTAHHOW TMCLUIUIMHBL, a TAK)KE JaeTCs aHAJIN3 PEKOMEHIyeMON y4eOHO-METOANUECKOM TUTEPaTyphl.

AKafeMHYecKasi JIEKIHUs € JIeMeHTaMH JIEKIHH-0eceAbl — IOCIEN0BATEIbHOE H3JI0-
JKEHUE MAaTepuana, OCYIIECTBISEMOE IPEUMYIIECTBEHHO B BHJE MOHOJIOTa IPENOJaBaTEI.
DeMeHTHI JIeKIMU-0ece /bl 00ecredrBa0T KOHTAKT MpenojaBaress ¢ ayAuTOPUEH, 4TO O3BOJISIET
IpUBJIEKaTh BHUMaHUE CTY/IEHTOB K HanboJiee BaKHBIM TEMaM JUCIUIUINHBI, aKTUBHO BOBJIEKATh UX
B y4eOHBII Mpolecc, KOHTPOJIMPOBATH TEMIT M3JIOKEHUS y4eOHOro Marepuana B 3aBUCHMOCTH OT
YPOBHS €r0 BOCTIPUSATHS.

IIpakTnyeckoe 3aHsiTHe — 3aHSATHE, IOCBSIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HABBIKOB 10 3aKPEIJICHUIO MOTYYEHHbBIX Ha JIEKIIUH 3HAaHHH.

Koncynbrauum — BuJ y4eOHBIX 3aHATUH, SBIAIOMUNACA OJHOM U3 (OPM KOHTPOJIS
CaMOCTOSITENbHOM paboThI cTyAeHTOB. Ha KOHCYNbTalMAX [0 TPOCKOE CTYIEHTOB paccMaTPUBAIOTCS
HauboJee CI0KHBIE MOMEHTHI IIPY OCBOEHUU MaTepHualla JUCIMUILTUHBL, IPeroiaBaTeilb OTBEYaeT Ha
BOIPOCHI CTYJIEHTOB, KOTOPBhIE BOZHUKAIOT Y HUX B IIPOLIECCE CAMOCTOSATEIbHON PaOOTHI.



B nporiecce 00yueHust HCIIONB3YIOTCS CIEAYIOUINE TEXHOJIOTHH HIEKTPOHHOTO 00YyYEHHUs U
JUCTaHIMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTUU:
JIEKTPOHHBIN yueOHbIH Kypc «AHanuTn4yeckasi reomerpus (MKH-1160, Ub-160)» B
LMS Daekrponnsblii ynusepcuter Moodle SIpI'Y, B koropom:
- TpPEIACTaBICHBl 3aJaHUsA JUII CAMOCTOSITEIBHOH palboThl OOyJalomuxcs IO TeMaM
JUCLUIUIMHBI,
- OCYIIECTBIISIETCS IIPOBEIECHUE OTJEIbHBIX MEPONIPUATUI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTHU
CTY/IECHTOB;
- MPEICTaBICHBI TEKCTHI JEKIHHA MO OTACIBHBIM TeMaM JUCIUIUINHBL;
- IPEJCTaBJIECHbI IPaBHJIA POXOXKACHUS IPOMEXYTOYHOM aTTECTAllUH 110 TUCLUITIIMHE;
- IpeACTaBJIEH CIHMCOK y4eOHOW JUTEpaTyphl, PEKOMEHIyEMOH /Il OCBOEHUS AUCLUIIINHBL;
- mpencrasieHa HHGopMalys o popMe U BpeMEHHU NIPOBEECHUS KOHCYIbTALUI IO TUCLMITIMHE
B PEKHUME OHJIANH;
- IOCPeICTBOM (popyMa OCYLIECTBISETCS CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHE
MEXy 00y4JaroIIMMUCS U MIPENOJABATENIEM B paMKaxX U3y4EHUs! IUCHUIUIMHBIL.

6. IlepeyeHb JMUEH3MOHHOTO W (MJIM) CBOOOJHO PACHPOCTPAHIEMOIr0 IPOrPaMMHOIO
o0ecrneyeHusi, MCIOJIBL3YeMOI0 IPH OCYHIECTBJICHHHM 00pa30BaTEIbHOIO Ipolecca Mo
AUCHHUILINHE

B nporecce ocytiecTBiaeHus 00pa3oBaTeNIbHOTO MPOIIEcca MO JUCHUTIITUHE UCTIOJIb3YIOTCS:

JJIA q)OpMI/IpOBaHI/IH MaTepI/IaJIOB JJIA TeKyHIGFO KOHTpOJI?[ yCHCBaeMOCTI/I 158 HpOBeI[eHI/ISI
POMEKYTOYHOU aTTeCTalNH, 151 POPMUPOBAHUS METOUIECKUX MAaTEPUAIIOB 110 TUCIUILIIHE:

- nporpammbl Microsoft Office;

- u3zareabckasa cucrteMa LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX MNpodecCHOHANBbHBIX 0a3 JAaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX IPH OCYILIECTBJCHHH 00pa30BaTeJbLHOIO Ipouecca o
AUCHHIINHE (MPU HEO0OX0IMMOCTH)

B npouiecce ocyiiecTBiaeHUs: 00pa30BaTEIbLHOTO MpoLecca M0 AUCHUIIIMHE UCTIONb3YeTCs
ABToMaTu3upoBaHHas 6nOnnoTeuHo-uHGpopmannonHas cucrema «bYKNU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. [lepeyeHb OCHOBHOIi M IONIOJTHUTEILHON Y4e0HOIi JIUTEPaTYypPbl, pecypcoB HH(POPMALHOHHO-
TeJ1eKOMMYHUKANOHHON ceTH «/HTepHeT» (NMPH HEO0XOAMMOCTH), PEKOMEHIYeMbIX IJIs
OCBOCHMS IMCIUIIHHBI

a) OCHOBHAasI JTUTEpPaTypa

1. Anekcanmpos, I1. C. Kypc ananuTudeckoit reoOMeTpUu U JIMHEWHOW anreOpsl | Y4eOHUK IS
By30B / II. C. Anekcanapos. — Cankr-IlerepOypr : Jlans, 2021. — 512 c.
https://e.lanbook.com/book/176667

2. bexnemutes, J[. B. Kypc ananntiudeckoit reoMmeTpun u THHEHHOHN anreOps : yueOonuk / J1. B.
bexnemumen. — Mocksa : ®U3MATIINUT, 2009. — 312 c.
https://e.lanbook.com/book/2109

3. UnbuH, B. A. AHanutndeckas reometpus : yueOnuk / B. A. Wmsun, O. I'. [To3usk. — Mocksa :
OU3MATIIAT, 2009. — 224 c.
https://e.lanbook.com/book/2179


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://e.lanbook.com/book/2179

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Atanacsu JI. C. Ananutudeckas reomerpus. U.1, AHaMTHIeckas TeoMeTpus Ha TIOCKOCTH. /
JI.C.Atanacss - M.: [Ipocsemenne, 1967. — 300 c.

2. 'myxoB M. M. Anre6pa u aHauTA4YecKasi reoMeTpusi: yued. mocodue s By3oB. / M.M. I'myxoB;
YMO 1o obpazoBanuio B 00:1. nHGopManuoHHoU O6e3omacHoctr - M.: I'enmnoc APB, 2005. - 392 c.

3. Unpun B. A. Ananutnyeckas reomeTpus: Y4eOHuK uist By30B. / B. A. UnwuH, 3. I'. [To3Hsk; M-
B0 oOpazoBanus PO - 6-¢ u3a.crepeoturr. - M.: ®uzmatiut, 2002. — 240 c.

4. Mopenog I1. C. Ananutudeckas reoMmetpust: YueOHuk s By30B. / I1. C.Moxaenos; M-Bo
BBICII.H cpejl.crer.oopa3zoBanus - M.: MI'Y, 1969. - 698c.

5. Mogenos I1. C. CoopHuk 3ana4 mo anaautuaeckoit reomerpud. / I[1. C. Moaenog, A. C.
[Tapxomenko - M. ; MxeBck: PerynspHas u xaotuueckast tuHamuka, 2002. - 384 c.

6. [ToropenoB A. B. AHaiimtudeckas reomerpusi: YueOHUK it By30B. / A. B.IToropenos; M-Bo
BhIciLU cpe.cren.o0pa3zoBanusi CCCP - 4-e uza.,nepepad. - M.: Hayka, 1978. — 208 c.

7. Slonokosa C. Y. Jlekuuu no kypcy "AHanuThudeckas reoMeTpus'”: yuael. mocoOue AJis By30B..
UY.1./ C. 1. sI6n0okoBa; Spoci. roc. yH-T uM. I1. I'. lemunosa, Pex.-uznar. coBeT yH-Ta -
Spocnasns: SApl'Y, 2002. - 107 c.

8. SI6nokosa C. Y. Jlekuuu no kypcey "AHanuTudeckas reoMerpus': yued. mocodue 1js By30B..
4.2./ C. N.s6nokoBa; Apoci. roc. yu-T um. I1. T'. Jlemunosa, Pen.-uznar. coBer yH-Ta -
Spocnasas: Apl'Y, 2003. - 111 c.

B) pecypchl cetu «AHTEepHET»

1.Onexrponnsie kataigoru Hb Spl'Y  http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
2.2OnexTpoHHas 6ubnnoTeka yueOHbIX Matepuanos Spl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

9. MaTepl/IaJII)HO-TeXHI/I‘{eCKaH 6338, HeoOXoaMMan IJis OCYHIECTBJICHUSA 06pa3OBaTeJII)HOF0
nmpoumecca nmo 1MCumMIinHe

MarepuanbHo-TeXHUYECKass 0a3a, HEOOXoauMmas Jisi OCYIIECTBIEHHUs 00pa30BaTEIbLHOTO
npolecca 1o AUCUUIUIMHE BKJIIOYAeT B CBOW COCTaB ClielUalbHbIE TOMELICHHUS:

- yueOHbIE ayIUTOPUH JJIs1 IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHBbIE ayIUTOPUH AJIsl IPOBEJACHUS MPAKTUYECKUX 3aHITUH (CEMHUHAPOB);

- yueOHBbIE ayIUTOPUH AJIsl IPOBEAECHUS IPYIIIOBBIX M UHAUBUYaIbHBIX KOHCYJIbTALIUN;

- yueOHbIE ayTUTOPUU JIJIs IPOBEICHUS TEKYILIEr0 KOHTPOJIS ¥ IPOMEKYTOUHOM aTTECTALINY;

- IOMEUICHHUS JJIsl CAMOCTOSITENTbHON pabOThI;

- TMIOMEIIEHUS Ul XpaHEHHUs U MPOPMIAKTHYECKOTO 00CTYKUBAHHUS TEXHUYECKHX CPEICTB
o0yueHusl.

CrenanbHble TOMEIIEHUS] YKOMIUIEKTOBAHBI CPEJICTBAMHM OOYUEHUs, CIYXKALUMH IS
npezcTaBieHus yueOHoi nHpopManuu 60NIbIION ayIUTOPHH.

[Tomerienuss A CaMOCTOSATENBHOW pabOThl OOYYAIOUIMXCS OCHAIEHBl KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYEHHS K ceTH «VHTepHeT» M o0ecrneyeHueM JOoCTyna K
3IIEKTPOHHOM HH(popMaIoHHO-00pa3oBaTensHOU cpese SAplY.
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ABTOpP(BI):

HoteHT xkadenpsr anredpbl
U MaTeMaTu4eckou noruk, K. @.-m. H.  M.E. Copokuna

IIpunosxxenne Ne 1 k paGoueii mporpamMmme 1M CUMIIMHBI
«MeToabl U cpecTBa KPUNTOrpadpuyecKoi 3aluThl HHPOPMALUI

DoH/1 OLICHOYHBIX CPEACTB
AJIA MPOBEACHUSA TEKYHIET0 KOHTPOJIA YCIIEBAECMOCTH
U IIPOMEKYTOYHOM aTTeCTALMH CTYAEHTOB
o AMCHUIIJIMHE
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1. TunoBble KOHTPOJIbHBIE 32JaHUSI M HHbIE MATEPHAJIbI,
HCIOJIb3yeMble B Mpolecce TEKYIero KOHTPOJIsl yCneBaeMoCTH

3anaHus 11l CaAMOCTOSITe/IbHOI padoThI
(naHHBI€ 3a/1aHUs BBIMOJIHIIOTCS CTYACHTOM CAMOCTOSITENIEHO
U IIPEToiaBaTesieM B 0053aTeIbHOM MOPSIKE HE MPOBEPSIOTCS)

3ananus mo teme Ne 2 «jieMeHThl BEKTOPHOI ajredpbi»:

Pazmen 2.1: TlpoBeputb, uto BekTOpbl a=(4;6) u b=(-1;2) cocraBisOT 0a3KCc BEKTOPHOTO
IPOCTPAHCTBA TEOMETPHUYECKUX BEKTOPOB INIOCKOCTH U HAWTH KOOPAWHATHI BeKTOpa 8=(3;5) B 3TOM
Oasuce.

Paznen 2.2: Jlanwr BekTophl: a= 2i + 5] — 4k, b= —1 + 2j + 5k, ¢= 4i — j — 2k. Haiitu yron mexmay
BeKTOpamu 2a+ b u c-b.

Pasnen 2.3: Haittu aimuny Beicotel AH tpeyronsanka ABC, eciu A(2;1;1), B(—2;0;1) u C(0;—1;-2).
Paznen 2.4: O6wvem terparapa EFGH pasen 15, F(—1; 0; 0), G(0; 1; 2), H(1; 1; 0). Haittu koopiuHaThI
tTouku E, eciiu u3BeCTHO, YTO OHA JIeKUT HA ocu Oy.

3ananus no teme Ne 3 «Ad¢puHHAS U MPAMOYT0JIbHAS CHCTEMbI KOOPAMHAT HA MJIOCKOCTH H

B IPOCTPAHCTBE»:

1) Haiitu miomans tpeyronsaika ABC, eciiu A(2; —4), B(—1; 3), C(5; —2).

2) Jlanbl kopauHathl (3;—4) TOYKU MEPECEYCHUS] MEIUaH TPEYroJbHUKA UM KOOPIMHATHI JBYX €ro
BepiuH: (5; —2) u (—1;0). Haiftu niomaap TpeyroapHUKA.

3ananus no teme Ne 4 «IIpsimasi Ha IIOCKOCTH»:

Pa3znen 4.1: Haittu yron HakinoHna k ocu OX npsiMoil, OTCEKaroIIe Ha OCsIX KOOPAUHAT OTpe3Kku a=—4
ub=3.

Pasnen 4.2: HanucaTth ypaBHeHHE MPSAMOIA, Tpoxosiiel yepe3 Touky A(4;—1) u nepneHaukymsp-
HOM npsimoit x +2y — 5 =0.

Pasnen 4.3: Hanucath ypaBHEHUE MPSAMOIA, IPOXOASIIEH Yepe3 TOUKY MepecedeHus MpsMbIX 2X—Y+5
=0uX—Yy+1=0unepneHauKyIsipHOI mpsimoit 6X —y = 0.

3ananus nmo teme Ne 5 «Il1ockocTh U psiMasi B MPOCTPAHCTBEY !

Paznen 5.1: Haiitu yron mexay minockoctssMu 2Xx —4z+1=0uy+3z—-9=0.

Paznen 5.2: IlpsimMas 3ajaHa Kak nepecedeHue miockocred 3x —2y +z—-9=0ux+y —-4=0.
Hanmcars kaHOHMYECKHE U TApaMETPUUECKUE YPABHEHHUS TAHHOW ITPSIMOM.

Pasnen 5.3: Jlana uetsipexyronbHas nupamuaa SABCD, A(1; 0; 0), B(0; 3; 4), C(0; —1; 3), D(2;—5;2),
S(0; 0; =7).

(a) Haiitu o6bem nupamust SABCD.

(b) Haiitu Beicoty SH rpanu SAB.

(c) Haiitu Beicoty SK nupamunst SABCD.

3ananus no teme Ne 6 «IIpeodpa3oBaHne KOOPAMHAT HA MJIOCKOCTH M B IPOCTPAHTCBE !

1) 3amucare Gpopmyisl Mpeodpa3oBaHust ahPUHHBIX CUCTEM KOOPAMHAT Ha IUIOCKOCTH B KAXKOM H3
CJIEIYIOIINX CIIY4aeB, €CIIU AaHbl KOOPAMHATHI HOBOT'O Hayajla U HOBBIX KOOPAMHATHBIX BEKTOPOB B
CTapou CHUCTEME:

a) ¢1=(4, 3), ¢2=(6, 5), O'(3, -1);

0) e1=(1, 0), e'2=(6, 1), O'(2, 5).

2) lan xBagpat ABCD co cropoHoii, paBHoii a. [TycTs HanpaBnennble npsimbie AB n AD siBistroTcst
0CSMHU KOOpAMHAT cTtapoil cuctemsl (AB — nepBas ocs, AD — BTopas). B kaxx0M U3 cieayronmx
Clly4aeB HamucaTh (OpMyJibl IPeoOpa3oBaHUs MPSIMOYTOJBbHBIX JEKapTOBBIX KOOPJIMHAT, €CIU 3a
HOBBIE KOOPAVHATHBIE OCU MPUHSATHI HAIIPABJICHHBIE MIPSIMBIE:

a) nepas ocb AC, BTopas ock BD;
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6) nepBas ocs CD, Bropas ocs CB.

3ananus nmo teme Ne 7 «IloJsipHbIe KOOPAUHATBI»:

1) IlpsmoyrosbHas JEKapTOBa W MOJSApHAS CHUCTEMa KOOPIMHAT CBSI3aHbI TaK JKe, Kak U B
npensiaymei 3agade. HailTu mpsMOyTOJIbHBIE KOOPAWHATHI CIEIYIOIIMX TOYEK, €CIH JIaHbl WX
nosisipHble KoopauHatel: K(6; n/2), L(—1; n/3), M(2; —n/8), N(-3; 0).

2) [MocTpouTs cienyronye JIMHAN B MOJISIPHON CHCTEME KOOPAMHAT (@ B35Th PaBHBIM 1):

a) r = ap (apxMMeI0Ba CIIHPAIIb),

b) r=a(l — cos @) (kapauounna),

C) r2 = a%cos 2¢ (11eMHHCKaTa),

d) r = a/¢ (runepOonuyeckas Criupasb),

e)r=a(l + 2 cos ¢) (ynurka [lackais).

3ananus no teme Ne 8 « KpuBbie BTOPOIro mopsiiKa:

Paznen 8.1: CocTaBUTh KaHOHUYECKOE YpaBHEHHUE DJLIUIICA, MMPOXOAAIIET0 Yepe3 Touky M(3; —2),
eciu ero 0oJIbIIas MOJIyoCh paBHa 4.

Paznen 8.2: HamucaTe kKaHOHMYECKOE YpaBHEHHE TUINEpOOJIbI, PAaCCTOSHHE MeEXAy (QoKycaMu
KOTOpOMH paBHO 6, a SKCLEHTPUCUTET PaBEH 2.

Pasnen 8.3: Haiitu pacctosaue ot pokyca mapaboisl y2 = —8x g0 mpsimoit 5x +2y — 1 =0.

Pasnen 8.4: Jlan ammunc x2/20+y?/10=1. HamucaTs ypaBHEHHE TOTO JJUIAIICA B HOJIAPHOM CHCTEME
KOOPJIMHAT, MOJIF0C KOTOPOUM HaXOUTCS B OJJTHOM U3 (DOKYCOB 3JIUIICA, a MOJIIPHAS OCh HaIlpaBJIeHA
B CTOPOHY BTOpOT0 (hokyca.

Paznen 8.5: IlpuBecTu crenyronme ypaBHEHUSI K KAHOHMYECKOMY BUITY:

a) 4x? — 25y —4x — 10y — 1 =0;

b) X2 — 2V3xy — y> + 8 =0,

3aganus no teme Ne 9 «IloBepXHOCTH BTOPOT0 NMOPSIAKA:

1) HccrnemoBath METOJIOM CEYCHHH MOBEPXHOCTH BTOPOTO MOPSIIKA, 33aHHYIO B MPSMOYTOJIbHON
JIeKapTOBOI CHCTEeMe KOOPAMHAT ypaBHEHHEM 2X° — 3y? — 2722 — 8x + 6y — 2z — 21 =0.

2) Haiiti mpoekiuio Ha TIOCKOCTh OXy JIMHUK MEPECEYCHUsT OJHOIMOJIOCTHOTO THIEepOoonaa
X?/16+y?/16-2?/4=1 ma0CcKOCTHIO X = 2Z.

KonTposbnas paGora Ne 1
(mpoBepka chopmupoBannoctu OIIK-1, naaukaropsr OIIK-1.1, OITK-1.2, OITK-1.3)

IIpumeps! 3aganmii:

1. ABCA:B:C: — tpeyronbHas npusma. Haiiti koopaunatsl BektopoB ACy, B1C, AiK, rne K —
Touka nepecedeHus quaroHaneil rpaau AA1B1B, u C1E, rine E — Touka, nensiimas orpe3okx BC
B otHowenuu a/b, B 6asuce AB, AC, AA.

2. Jlan Beimykibii yetbipexyronbauk ABCD, A(2,a), B(-5,-1), C(-b,a-3). Haiiti koopauHAaTHI
BepimHbl D, ecam u3BecTHO, UTO TOYKa MepecedeHus auaroHaneir K nemut orpesok AC B
OTHOIIEHNH Y2, a oTpe3ok BD B otHomenun %. Haiitn mmomane ABCD u yrom mexmy
nuaronainsmu AC u BD.

3. OcHoBanue vetsipexyroybHoi nupamuasl SABCD — napamrenorpamm ABCD, A(a,0,-1),
B(0,-2,b), D(4,5,-2), S(2,2,2). HaiiTu:

a)  koopauHathl TOUkU C;

b)  momans rpanu SBC;

C)  yros Mexay AuaroHanbio ocHoBauust BD u pebpom SA;
d) o6wem nupamuast SABCD;

e)  BeicoTy SH nupamusr;

f) KOOpJWHATHI TOUKH H.
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KoutpoabHnas padora Ne 2
(mpoBepka copmupoBannoctu OIIK-1, naaukaropst OIIK-1.1, OIIK-1.2, OIIK-1.3)

IIpumepsbl 3a1aHuMii:

1. HanmcaTh KaHOHMYECKOE YypaBHEHHME THUIepOosbl, mpoxonsmeld yeped Touky (1,2),
ACHMIITOTaMH KOTOPO# CiTyKat npsimbie Y=X/2 u y=-X/2.

2. Hammcare ypaBHeHHE MapaboJibl, OCBI0 KOTOPOH CIyKUT mpsimas X+y+1=0 u koropas
npoxoaut uepes Touku (0, 0) u (0, 1).

3. ToctpouTh KpHUBYIO M HAWTH KOOPAWHATHI (POKYCOB, YPABHEHHS TUPEKTPHC M aCUMITOT,
ecJIM OHHU CYIIECTBYIOT: 9x2 + 16y% - 54x + 64y +1 = 0.

4. CocTaBUTh ypaBHEHHE KacaTelbHOH K smurncy X2/16+y?/9=1, npoxonsimeii yepe3 TOUKY
(0:4).

5. HaiiTu ocCTpbIifi yroj Mexmy oOpasyloIIMMH KOHyca X>+y?-z?=(0, MO KOTOpPHIM €ro
nepecekaet miockocTh Sx+10y-11z-0.

[IpaBusa BeicTaBJIEHUS OLIEHKH IO pPe3yJIbTaTaM KOHTPOJIbHOI padoThl
Onenka 1o pe3yapTaTaM KOHTPOJIbHOM pabOThl CYMTAETCS MO CIAEAYIOLIEMY TPUHIIMITY:
- IPaBUJIBHO BBIMOJIHEHHOE 3aJaHue (WK IMYHKT 3a/1aHus 3 B TIEPBOM KOHTPOJIBHOU padboTe)
— 1 Ga;

- YaCTUYHO BBIMOJHEHHOE 3aJjaHue (MU MYHKT 3aJaHusi 3 B MepBOil KOHTPOJIbHOHN padoTe) —

ot 0,1 1o 0,9 6anna B 3aBUCUMOCTH OT JOJIU PEIICHHOT'O MPaBUIILHO,

- JaJIeC BBIYHUCIICTCA IIPOLICHT, KOTOpLIﬁ COCTAaBJIKICT CYMMApPHOC KOJHUYCCTBO 6aJ'IJ'IOB,

Ha6paHHI>IX CTYACHTOM 34 BbIIIOJIHCHHUC pa6OTBI, OT MaKCUMAaJIbHOI'O KOJIMYCCTBA 6aJ'IJ'IOB;

- 95%-100% cOOTBETCTBYET OLIEHKE «OTIUYHOY», He MeHee 80%, HO MeHbIne 95% - olieHKe

«xopouoy, He Menee 60%, Ho MeHbIe 80% - OLEHKE «YyIOBJIETBOPUTEIIBHOY», MEHBIIUNA MTPOLIEHT
COOTBETCTBYET OLIEHKE «HEYAOBJICTBOPUTEIHHO» (YMEHHUS M HABBIKM Ha JIAHHOM ATale OCBOCHUS
JTUCITUIIMHBEL He COPMUPOBAHBI).

2. CnMcok BONPOCOB U 32/IaHMI /151 IPOBeAeHUsI TPOMEKYTOYHOM aTTecTaluH

Cnucox BOIIPOCOB K 3K3aMEHY

OneMeHThl BEKTOPHOH anreOpsl B mpocTpaHcTBe. HampaBieHHble OTpe3kd. BekTopsl.
CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. Y MHOKEHHME BEKTOPA Ha 4ncio. JInHelHas 3aBUCUMOCTD
BEKTOPOB U €€ CBOWCTBA. ['€OMETPUYECKUI CMBICI JIMHEHHON 3aBHCHMOCTH BEKTOPOB Ha
IUIOCKOCTH M B MpOCTpaHCTBe. BekTopHOE MpoCTpaHCTBO CBOOOAHBIX BEKTOPOB.
[Tognpoctpancto. bazuc. PasmepHocts. KoopannaTs! BekTopa B adpuHHOM Oazuce.
CkansgpHoe Npon3BeeHIE BEKTOPOB Ha IJIOCKOCTH U B IPOCTpaHcTBE. OpTOHOPMUPOBAHHBIH
6azuc. OpTOHOPMHMPOBAaHHBIA Oa3zuc. BelpakeHHE CKAIAPHOrO MPOU3BEACHUS uepes
KOOpJMHATBl BEKTOPOB B  OPTOHOPMHUPOBAHHOM 0Oa3uce. CBoMcTBa  CKaJIAPHOTO
npousBeneHus. Hanpapistonme KOCUHYCHI.

Opuenranus npocTpaHcTBa. BexktopHoe mpowusBeneHue BEKTOpoB. CBOMCTBA BEKTOPHOIO
IIPOU3BENIEHUS. BpIpakeHre BEKTOPHOTO NMPOU3BEAECHUS BEKTOPOB YEPE3 UX KOOPAMHATHI B
paBOM OpPTOHOPMHUpOBaHHOM Oasuce. I[IprMeHeHHE BEKTOPHOIO MPOU3BEACHUS IS
HaxXOXJIEHUs IUIOLIaJM MapajuleJorpaMma U TpeyrojibHuKa. KpuTepuil KOJIMHEApHOCTH
BEKTOPOB.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

CMelraHHOE NPOU3BEEHUE BEKTOPOB. BhIpakeHue cMenlaHHOro IMpPOU3BENEHHUS BEKTOPOB
yepe3 UX KOOPAHMHATHI B NMPaBOM OPTOHOPMHUPOBAHHOM Oasuce. CBONCTBAa CMEIIaHHOTO
npousBeaeHus. [lpuMeHeHne A BBIUMCICHUS oObeMa Mapajuiesienunena, TeTpadpa.
JIBOIiIHOE BEKTOPHOE MPOU3BEICHHUE.

[TpsimoyronbHasl AekapToBa CUCTEMa KOOpAMHAT Ha IUIOCKOCTH M B IpocTpaHCTBe. JnuHa
OTpe3Ka, JeJeHUEe OTpe3Ka B JaHHOM OTHoumeHuu. [lnomane TpeyronbHUKa uepes
KOOpJMHATHI €r0 BEPLINH (HA IUIOCKOCTH).

[Ipssmass Ha 1wiockoctH. OOmiee ypaBHeHue. YacTHbIe ciiydaw. YpaBHEHUE MPSMON B
oTpe3kax. Hanmpasnsrommii BekTop npsiMoi. BektopHoe ypaBHeHue npsimoil. Kanonnueckoe
U MapaMeTpUuiecKre ypaBHEHUs MPSMOIl. YpaBHEHUE NMPSAMOM ¢ yriIoBbIM KO3 PHUIIEHTOM.
HopMupoBanHoe ypaBHEHUE IPSMOM. Y paBHEHHE MPSAMOM, TPOXOIAILIEH Yepe3 ABE TaHHbIE
TOYKHU.

B3aumHoe pacnosnokeHue ABYX HPSIMBIX Ha IUIOCKOCTH. YTOJ MEXAY HPSIMbIMU. Y CIOBUS
MapajyIeIbHOCTH U MEPIEHAUKYISIPHOCTH NPSAMBIX. PaccTossHME OT TOUKH 10 IPSIMOM.
IIydok npsMBIX HAa IUIOCKOCTH. YpPaBHEHHE IIyyKa MPsAMBIX Ha IUIOCKOCTU. Teopema o
MIPEICTABICHUH YPAaBHEHUU MPSMBIX ITYYKa.

[Tnockocth B mpoctpanctse. Ob1iee ypaBHeHue. YacTHbIe ciydand. Y paBHEHHE MIOCKOCTH B
oTpe3kax. BekTopHoe W mnapameTpuueckue ypaBHeHHMs — IulockoctH. HopmupoBanHOe
YpaBHEHHUE IIIOCKOCTH.

Yron Mexay AByMs IUIOCKOCTSIMU. B3amMHoe pacrnosio)keHue ABYX IUIOCKOCTEH B
MpoCcTpaHCcTBeE. PaccTosiHME O TOYKM 0 MIIOCKOCTH. [Tydok miockocTel B MpOCTPaHCTBE.
[Ipsmas B mnpocTtpancTBe. PasnuusHble BUAbl ypaBHEHHMI MpPSAMOH B IPOCTPAHCTBE:
KaHOHMYECKHE, BEKTOPHOE M MapaMeTpuuecKkue ypaBHeHMs Hpsmoi. Ilpsimas kak nuHug
MEpPECEUCHUS IBYX IUIOCKOCTEN. YTOJI MEXAY MPAMBIMHU, YTOJl MEKY IIPSIMOI U INIOCKOCTHIO.
B3anMHOE pacnosiokeHue NpsiMON U IIIOCKOCTH B IIPOCTPAHCTBE.

B3auMHoe pacnosiokeHue JByX IPsIMBIX B POCTPAHCTBE. PaccTosiHME OT TOUKHU O IPSIMOM
B IIPOCTpaHCTBE. PaccTosiHue MEXy 1BYMS IPSIMbIMHU.

[TpeoOpazoBaHre KOOPAUHAT HA MIIOCKOCTH M B IPOCTpaHCTBE. MaTpuiia mepexoa K HOBOMY
Oasucy. CBs3b CcTapbIX U HOBBIX KoOpauHAT. llepexos oT 0/1HOM MPsIMOYTOJIBHON CHCTEMBI
KOOpAMHAT K IPYroi Ha INIOCKOCTH.

Ilepexon OT OOHOM MPSIMOYTIOJIBHOM CHUCTEMBI KOOPAMHAT K JPYrol B IPOCTPAHCTBE.
OproroHanbHbIe MAaTPUILBl KAK MAaTPUIII IEpeX0/ia OT OJJHOTO0 OPTOHOPMHUPOBAHHOTO Oa3uca
K IPYTOMYy OPTOHOPMUPOBAHHOMY 0a3uCy.

Kpusble BTOpOro nopsaka Ha miaockoctu. Dmumnc. OnpeneneHue. BeIBoJ KaHOHUYECKOTO
ypaBHeHusa. MccnenoBanue (opmbl 3miunca. ODKCHEHTPUCHUTET, (POKabHBIE paguychl U
JUpeKTpuckl unca. [Tapamerpudeckue ypaBHeHus amumnca. KacarenbHast K 3JUIMIICY B €T0
Touke. ONTHYECKOE CBOMCTBO AILIMIICA.

Kpussie Broporo nopsijika Ha miaockoctu. ['unepoona. Onpenenenue. BeiBo KaHOHMUECKOTO
ypaBHeHus. MccinenoBanue Ghopmbl rUNepOOIbl. DKCIHEHTPUCUTET, (HOKATBHBIE PAIUYyChl U
nupekTpuckl rumnepOonbl. [lapamerpuyeckue ypaBHeHus runep6onbl. KacartenbHas K
runep6oe B ee Touke. ONTHYECKOE CBOMCTBO TMIEPOOIIBI.

Kpussie BTOpOoro nopsjaka Ha miockoctu. [Tapadona. Onpenenenue. BeiBox KaHOHMYECKOTO
ypaBHeHus. MccnenoBanue (opmbl mapa®osibl. DKCUEHTPUCUTET, (DOKAIBHBIA paguyc M
nupekTpuca napabonsl. [lapamerpuueckue ypaBHeHus napadossl. KacarensHas k napabose
B ee Touke. ONTHYECKOEe CBOMCTBO MapaboJIbl.

[TonsipHass cucreMa KOOpAWHAT Ha MJIOCKOCTU. CBsI3b NPSIMOYTOJIBHBIX U IOJIAPHBIX
koopauHat. Cepudeckue U HUIMHIPHUECKUE KOOPANHATHI.

OTHoIIeHHE pacCcTOSIHUA IPOM3BOJILHON TOUKH 3JUTHIICA (TUIIepOOoIIbl, Mapabossl) 10 pokyca
K pPacCTOSIHMIO OT Hee JO0 COOTBETCTBYIOUIEH ATOMY (DOKYCY NHUPEKTPHUCHI. YpaBHEHUS
3IUIMIICA, TUTIEPOOIIBI U TapaboIIbl B MOJSPHBIX KOOPIMHATAX.

[TpuBenenve ypaBHEHUS JIMHUU BTOPOTO MOPAIKAa K KAHOHUYECKOMY BUY U MIOCTPOEHUE €€
TOYEK.
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21. KanoHMYeckre ypaBHEHHMs IOBEpXHOCTEH BToporo mnopsiaka. Meron ceuenuit. Cdepa.
Onmmuncona. ['mnepOonons (0JHOTOIOCTHBIN, IBYITOIOCTHBIN).

22. TTapabonouy (3IMITHYECKHH, TUIepOoandecknii). KoHyc BTOpOro mopsiika.

23. [lunuHap BTOpOro moOpsaka (SJUIMOTHYECCKUH, THUIMEPOOIMYECKHH, MMapabOJInYeCKHi).
IToBepxHOCTH BpallEHUS.

l'[paBmIa BBICTABJICHHUA OLICHKHA HA JK3aMCEHE

B sk3aMeHanmoHHblE OWJIET BKIJIIOYAETCS JBAa TEOPETUYECKMX BoIlpoca M 3agava. Ha
MOJIFOTOBKY K OTBETY JlaeTcsl HE MeHee | yaca.

[lo wuToram »5K3aMeHa BBICTABISIETCS OJHA U3 OLEHOK: «OTJIIMYHO», «XOPOILOY,
«YAOBIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIBHOY.

Ounenka «OTJAMYHO» BBICTABISETCS CTYACHTY, KOTOPBIN IEMOHCTPUPYET TITyOOKOE U MOJTHOE
BJIAJICHUE COJEpKAHMEM MaTepuaja U NOHATUHHBIM amnaparoM JUCLUIUIMHBL, YMEET CBS3bIBATh
TEOpHIO C NpakTUKOM. CTyAeHT AaeT pa3BepHyThble, MOJHBbIE UM YETKHE OTBEThl HAa BOIPOCHI
9K3aMEHAIlMOHHOTO  OujieTa M JIOTOJIHUTEIbHBIE  BONPOCHL,  COOMIOAAET  JIOTMUYECKYIO
II0CJIEI0BATEIbHOCTD IIPU U3JI0KEHUU MaTepuaa, F[paMOTHO MCIIOJIb3YEeT TEPMUHOJIOTHIO.

Onenka «Xopomo» BBICTABISAETCS CTYACHTY, OTBET KOTOPOIO Ha DJK3aMEHE B LEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIILIE KPUTEPUSM, HO OTIMYACTCA MEHbIIEH OOCTOSTENbHOCTHIO,
rJ1yOMHON, OOOCHOBAaHHOCTBIO M MOJHOTOHW. B oTBeTe MMEIOT MECTO OTHeNbHblE HETOYHOCTU
(HecyliecTBEHHbIE OUIMOKH ), KOTOPBIE UCIIPABIISIOTCS CAMUM CTYIEHTOM IOCIIE JONOIHUTEIbHBIX U
(MM) YTOUHSIOIIMX BOIIPOCOB HK3aMEHATOpA.

Onenka «Y/10BJIETBOPUTEJBbHO» BbICTABIISAETCS CTYJIEHTY, KOTOPBIM JaeT HEIOCTATOYHO
MIOJTHBIE U TIOCTIeIOBATEbHBIE OTBETH HAa BOIPOCHI YK3aMEHAIIMOHHOTO OMJIETa U JIOTIOJIHUTEIbHBIE
BOIIPOCHI, HO MpPH ITOM JIEMOHCTPUPYET YMEHHE BBIIEIUTH CYLIECTBEHHbIE M HECYIIECTBEHHbIE
IPU3HAKA W YCTAHOBUTb IPUYMHHO-CIEJICTBEHHbIE CBs3u. OTBETHl H3JAraercs B TEepMHUHaX
JUCLUIUIMHBI, HO IpPHU 3TOM JONYCKAIOTCS OLIMOKM B OIpPENEIeHUMM U PACKPBITUH HEKOTOPBIX
OCHOBHBIX TOHATHH, (OPMYIHPOBKE MOJOXKEHUH, KOTOPBIE CTYIEHT 3aTPYAHSETCS HCIpPAaBUTH
camocrosTenbHo. [Ipu aprymeHTanuu oTBeTa CTyAeHT He 000CHOBBIBAET CBOM CyxaeHus. Ha yactb
JIOTIOTHUTEIIbHBIX BOIIPOCOB CTYEHT 3aTPyIHSAETCS AaTh OTBET UJIU J1a€T HEBEPHbIE OTBETHI.

Ounenka «HeynoB/1eTBOPUTEIbHO» BBHICTABISAETCS CTYAEHTY, KOTOPBIH JEMOHCTPUPYET
pa3po3HEHHbIE, 0ECCUCTEMHbIE 3HAHUS; OECIIOPAIOUHO U HEYBEPEHHO M3JIaraeT MaTepuai; He yMeeT
BBIIETISITh TJIABHOE W BTOPOCTENIEHHOE, HE YMEET COEIUHATh TEOPETHUECKHUE IIOJIOKEHUs C
NPaKTUKOM, JOMycKaeT rpyOble OMIMOKM MPU ONPEAETICHUU CYIIHOCTH PACKPBIBAEMBIX MOHSATHH,
SBJICHUH, BCJICJCTBUE HETIOHUMAHUS MX CYLIECTBEHHBIX M HECYIIECTBEHHBIX NIPU3HAKOB U CBS3EH;
JIA€T HETOJIHBIE OTBETHL, JIOTUKA U IIOCIIEA0BATENBHOCTD N3JI0KEHUS KOTOPHIX UMEIOT CYLIECTBEHHBIE
Y TPUHUUNUAIBHBIE HApYLIEHWs, B OTBETax OTCYTCTBYIOT BBIBOJBL. JlONOJHUTENBHBIE U
YTOYHSIOLIME BOIPOCHI AK3aMEHATOPA HE MIPUBOJAT K KOPPEKLIUU OTBETOB CTyAeHTa. Ha ocHOBHYIO
4acTh JOTIOJIHUTEIBHBIX BOIIPOCOB CTYACHT 3aTPyIHAETCS AaTh OTBET WJIU 1a€T HEBEPHBIE OTBETHI.

Onenka «HeynoBineTBOpUTENBHO» BBICTABISIETCSl TAaKXKE CTYAEHTY, KOTOPBIM  B3slI
HK3aMEHAIlMOHHBIN OMIIeT, HO OTBEYaTh OTKa3aJICs.
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IIpuniaoxenne Ne 2 k paGoyeii nporpamMme JMCIHIIJIMHbBI
«AHAJUTHYECKAS] T€OMETPUS»

MeToauuyecKue YKa3aHuA IJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

OcHoBHOW (hopMOIi U3JTOKEHHUST y4eOHOTO MaTepralia 0 JAUCHUILUINHE « AHAITMTHYECKAsS
TEOMETPHSI SIBJISIFOTCSI JICKIIUHM; MO BCEM TEMaM MPEAYCMOTPEHBI MPAKTUYECKUE 3aHSITHS, HA
KOTOPBIX MPOUCXOAWT 3aKpEIUICHUE JIEKIIMOHHOTO MaTepuajia IMyTeM MPUMEHEHHsS €ro K
KOHKPETHBIM 3a7ja49aM U 0TpabOTKa HABBIKOB PaOOTHI C MATEMATUYECKUM allapaToM.

JlJis yCTenHoro OCBOSHUS TUCIUIIMHBI OUY€Hb BAXKHO PEIICHUE JOCTATOYHO OOJBIIOrO
KOJIMYECTBA 3aJla4, KaK B ayJUTOPUHU, TAK U CAMOCTOATEIHHO B KaYECTBE AOMAITHUX 3aJaHHIA.
[Tpumepsl pemieHus 3anad  pa3OUparOTCsl HA JICKIUAX M MPAKTUYCCKUX 3aHATUAX, MPU
HEOOXOUMOCTH TIO Haubojee TPYIHBIM TEMaM MPOBOMAATCS JOIMOJHUTEIbHBIE KOHCYJIBTAIIUU.
OcHoBHasl 1IeJb PEIICHUs 3a7a4 — [MOMOYb YCBOUTH (PYHIAMECHTAIbHBIC MOHITHS U OCHOBHBIC
METOJTbI TUCITUTUINHBI.

3amanus U1 CaMOCTOSTEIBHOTO PelIeHUsT (POPMYIIUPYIOTCS Ha JICKIUSAX U MPAKTUICCKIX
3aHATHSIX. B KadecTBe 3aaHuii JUII CAMOCTOSITEIIBHON pa0OThI IoMa CTYJIEHTaM TPEeIararoTCs
3aJ1auu, aHAIOTUYHbBIC Pa300PaHHBIM Ha JICKIUSAX U MPAKTUYECKUX 3aHATUSAX WIH HEMHOTO OoJiee
CJIOJKHBIC, KOTOPBIC SIBJIIFOTCS PE3YJIbTaTOM OOBEMHEHUS HECKOIBKMX 0a30BbIX 3a1ad. [TomHbIi
CIMCOK 3aJIlaHMii JUTsl CAMOCTOSITEIILHON paboThI 110 TeMaM (pa3JienaM) JUCHUIUIMHBI IPUBEIICH B
OYK B LMS Moodle «Aunanutuueckass reomerpus (MKH-1150, WB-1BO)». Bompocsl,
BO3HHUKAIOIIAE B MPOIECCe WM [0 HWTOraM PEHICHUs O3TUX 33734, MOXHO 3a/aTh Ha
KOHCYJIbTAIMSX M MPAKTHYCCKUX 3aHATHIX WK B popyme (uare) B IVK B LMS Moodle.

Jlnsi caMoCTOSITeIbHON pabOThl, B TOM YHUCIIC M MOBTOpa pa300paHHOTO Ha JICKLIHUAX U
NPaKTUYCCKHUX 3aHATHIX MaTepHaja, peKOMEHIYETCs HCIIOJIb30BaTh MaTEPUAIIbI, BBUIO)KCHHBIC B
OVYK B LMS Moodle «Anamutuyeckas reomerpus (MKH-1150, UB-150)».

B koHIle M3y4YeHHs TUCHUIUIMHBI CTYJICHTBI CIAIOT dK3aMeH. DK3aMEeH MPUHUMACTCS 110
9K3aMCHAIMOHHBIM OMJIeTaM, KaXKIbIi M3 KOTOPHIX BKJIIOYAET B CeOSI JIBA TCOPETHUSCKIX BOIIPOCA
U 3amady. Ha caMOCTOsATeNbHYIO MOATOTOBKY K JK3aMEHY BBIIEISCTCS 3 JIHS, B OTO BpeMs
MPEyCMOTPEHA U TPYIITOBas KOHCYIIbTAIIHSL.
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