MuHnCcTEpCTBO 00pasoBanus U Hayku Poccuiickoi Penepanyu
¢enepanbHOE rocyJapcTBEHHOE 010/KETHOE 00pa3oBaTeIbHOE YUPEXKICHHE BbIC-
ero o0pa3oBaHus
«Ky6aHckuii rocyJapcTBeHHBIH YHUBEPCUTET»

@akynbTeT MaTeMaTUKU U KOMIIBIOTEPHBIX HAYK

«27» anpeJm

QQTL‘.‘ e 5

PABOYASI TIPOTPAMMA JUCHUIIJINHBI
b1.b.11 AHAJIMTUYECKAS 'TEOMETPH

Hanpasnenue noarorosku 02.03.01 Maremartuka U KOMIIBIOTEpHBIE HAYKH

HamnpaBnennocts (nmpoduib) BeraucnutenbHble, mporpaMMHble, WHGOpPMAIMOHHbIE
CHCTEMBI U KOMITBIOTEPHBIE TEXHOJIOTHHY,

Anrebpa, Teopus YMCeN U JUCKPETHBIN aHAIN3,

MartemaTtiueckoe 1 KOMIBIOTEPHOE MOIeTHPOBaHHE
[Tporpamma noAroTOBKU akademuyeckas
®opma obyuenus ouxas

KBanudukanus (creneHs) BhITyCKHUKA OaKkanaep

Kpacuomap 2018



Paboyas nporpamma aucuummuasl AHAJIMTUYECKAS TEOMETPUSA
COCTaBJIEHA B COOTBETCTBUH C (e/iepaibHbIM I'OCYy1apCTBEHHBIM
o0pazoBaTesbHbIM CTaHapTOM Beiciiero oopasoBanus (PI'OC BO) nmo
HanpasyieHu1o noarorosku 02.03.01 Maremaruka u KOMIIBIOTEPHBIE HAYKH

[IporpamMmy cocraBuii(u): ] |
N.B. BacunibeBa, JIOLEHT, K.IIE/.H. /Z/K gl

Paboyas mporpaMma TUCIMIUIHHBI AHAJIMTHYECKAsi FTEOMETPHs YTBEPXKICHA Ha
3ace/JaHuM Kadepbl (yHKIHOHATLHOIO aHAIK3a U alreOpsl
nporokoia Ne 10 «10» anpens 2018r. .

=
3aBenyromuit kadenpoii (pazpaborurka) bapcykosa B.IO. /Z

Paboyas nporpamMma obcysxk/ieHa Ha 3aceJjaHuk Kadeapsl BEIYUCITHTENEHON
MaTeMaTHKHU ¥ UHQOPMATHKH
npotokoa Ne 12 «10» anpens 2018r.

3aBenyromuii kadenpoit (Beimyckaromeii) Faiigenko C.B. %

YTBepK/ieHa Ha 3aCelaHNH Y4eOHO-MEeTOANYECKONH KOMUCCHH (BaKyibTeTa
MaTeMaTUKH ¥ KOMIIBIOTEPHBIX HAYK
npotokon Ne 2 «17» anpens 2018r.

Ipencenarens YMK daxynbrera Tutos I'.H. ,j%a,,; o

Peniensentsr:
Cyxmaniok B.H. - xannunar negarorndeckux Hayk, JoUeHT KadeApbl MaTeMaTHKHU
u unpopmatuku I'BOY UPO KpacrHonapckoro kpas

[TaBnoBa A.B. - 10KTOp (H3HKO-MaTeMaTHUeCKHMX HayK, mpodeccop Kabeaps:
MaTeMaTU4ecKoro MozaeiaupoBanus Kyol'y



1 Heau u 3212494 M3y4YeHUsI TUCHMUILINHBI.

1.1 Ileanb ocBOEHUN TUCHUIIUHDI.

[enstMmu OCBOGHUSI TUCIUTUTHHBI «AHAIMTHYECKAsT TEOMETPHS SIBISIFOTCS: (hopMupoBa-
HUE T€OMETPUYECKON KYJIbTYphI CTyJIEHTa, HaYallbHasl TIOJITOTOBKA B OOJIACTH anreOpandecKoro
aHaJM3a MPOCTEHIIINX TEOMETPHUIECKUX OOBEKTOB, OBJIAJICHUE KIACCHYECKUM MAaTeMAaTHYECKUM
anrapaToM ISl JAIbHEHUIIIEro UCTIOIB30BaHUS B IPUIIOKECHUSX.

1.2 3agaun AUCHMUILINHEL,

[Ipu ocBOCHHMM NUCIUIUIMHBI «AHAIUTUYECKAsh TE€OMETPHUS» BbIpaOaThIBaeTCsl oOIeMa-
TeMaTU4YecKasl KyJbTypa: YMEHUE JIOTUYECKU MBICIUTB, MPOBOJIUTH J0KA3aTEIbCTBA OCHOBHBIX
YTBEP)KJICHHH, YCTaHABIUBATh JIOTUYCCKUE CBSI3M MEXKY MOHSATHUSMH, IIPUMEHSTH MOJYICHHBIC
3HAHUS JJIA PEIICHUs] TEOMETPUUECKHUX 3a/1ay M 3a/1ay, CBSI3AHHBIX C MPUIIOKEHUSIMH T€OMETPU-
YECKHX M ainreOpanyeckux MeTojaoB. [lomydaembie 3HaHUS JIeKaT B OCHOBE MaTeMaTHYeCKOTO
00pa3zoBaHus U HEOOXOAUMBI JUIsl TOHMMAHUS U OCBOCHHS BCEX KYPCOB MaTeMaTHKH, KOMIIbIO-
TEPHBIX HAYK U UX TMPUIIOKECHHUI

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/bHON MPOrpaMMbl.

JucuuiuinHa «AHaIUTHYECKas TeOMETpHs» OTHOCUTCS K 6a3oBoi yactu bioka 1 "[uc-
LIUIUIMHBL (MOAyiH)" ydeOHoro ruiaHa. /I ee ycnemHoro M3y4eHHsl JOCTaTOYHO 3HAHUW U
YMEHUH, IPUOOPETEHHBIX B CPEIHEH LIKOJIE.

OcBoeHME aHATUTUYECKON IeOMETPUU SBJISIETCSI OCHOBAHUEM JUIsSl YCIEIIHOIO OCBOEHHUS
KaK JajJbHeHIMX 0a30BbIX KypCOB — JMHEHHON anreOpbl U reoMeTpuu, (PyHKIMOHAIBHOTO aHa-
nu3a, AuddepeHnnanbHON TeoMeTpur, MEXaHUKH, Tak M CHEelMaIbHBIX KypcoB ( anrebpanye-
CKOH reoMeTpHH, KOMIBIOTEPHOI reoMeTpun). Takyke NpuoOpPETEeHHbIE 3HaHUS MOTYT IOMOYb B
HAY4YHO-MCCIIEJ0BATEIBbCKOM paboTe.

1.4 TlepevyeHb MIaAHMPYEMBbIX Pe3yJbTATOB O0YyYeHUS MO JIMCUHMILINHE, COOTHECEH-
HBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/bHON MPOrPaMMBbI.

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HAmpaBJIeHO Ha (opmMupoBaHuE y 00ydaro-
muxcs xommerenuui OIIK 1, TIK 3, TTK9

No WNunexc | ConepkaHue Komrie- B pesynbprare uzydeHust yueOHON AUCIUILIAHBI

L. | KOMme- | TeHIuH (unm e€ ya- 00yyaromuecs 10JIKHbI

" | TeHIMM CTH) 3HATh YMETh BJIaJIeTh

1. OIIK1 FOTOBHOCTh  MCIOJIb- | 3HaTh: OCHOB- | YMETh: pemars | Bmagers: Ma-
30BaTh dbyHIaMeH- | Hble  TOHATHS | 3a/la4d BBIUUC- | TEMAaTHYECKUM
TaJbHbIE 3HAHUS B 00- | aHATUTUYECKON | JIUTEIBHOTO U | armaparoMm
JIacTH reOMETPHUH, TEOPETUYECKO- | AHAJTUTHYECKON
MaTeMaTH4eCKOIro ONpeZieNieHusl U | 0 XapakTepa B | TEOMETpUH,
aHalmu3a, KOMIUIEKC- | CBOiicTBa  Ma- | 00JacTu  reo- | aHaJIMTH4e-
HOTO U  (YHKIMO- | TEMATUYECKUX | METPUM TpPEX- | CKHMH  METO-
HaJIBHOTO  aHaJu3a, | OObEKTOB B | MEDHOIO  €B- | JaMU HCCIIEN0-
anreOpbl, IMHEHHON TOH 005acTH, | KIMJI0Ba BaHUS
anreOpbl, aHanuTHue- | popmynupoBku | (adppUHHOTO) reoMerpuye-
CKOM TEOMETPHH, | YTBEPKACHHUM, | MPOCTPAaHCTBA. | CKMX OOBEKTOB.
muddepeHMaibHOl | METOIBI UX J0-
reOMETPUM U TOIOJO- | Ka3aTelbCTBa,
rud,  auddepeHnn- | BO3SMOXKHbIE
albHBIX ypaBHEHUH U | ceprl UX Mpu-
YPaBHEHUH B YaCTHBIX | JIOXKEHUH, B
MIPOU3BOJHBIX,  JIUC- | TOM 4HCIE B
KpETHOM MAaTEMaTHKH, | KOMIIBIOTEPHOM
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Ne Nunexc | Conpepxkanue Komrie- B pesynbrare nzyueHust yaeOHON AUCHUTIIHHBI
~ | KoMIie- TeHUMH (Uu e€ ya- 00yJaromuecs: JOIKHbI
AL TEeHIIUU CTH) 3HATh YMeTh BJIaJeTh
TEOPUH BEPOSATHO- | MOZIEIIMPOBA-
CTeil, = MareMaruye- | HUU TE€OMETpH-
CKOM CTaTUCTUKH U | YECKUX OOBEK-
CIIy4YalHBIX  MPOLIEC- | TOB U SABJICHUU.
COB, YHCIEHHBIX Me-
TOJIOB, TEOPETUUYECKOI
MEXaHUKH, MEXaHUKU
CILIOIIIHOU cpepl,
TEOPUH YIIPABICHUS U
onTuMu3zanuu B Oy-
aymei  mpodeccuo-
HaJIbHOW  JIeATEIbHO-
CTH
2. IIK 3 CHocoOHOCTh  cTporo | 3HaTh: (opmy- | YMmers: pemars | Bmagers  crio-
J0Ka3aTh  YTBEpXKIe- | IUPOBKHU 3a/la4ydl BBIYUC- | COOHOCTBIO
HUe, cHOpPMYIIHUPOBATh | YTBEPKICHUH, | JUTCILHOTO | | CTPOTO  JIOKa-
pe3ynbTaT,  YBUIETh | METOIbl UX JIO- | TEOPETUYECKO- | 3bIBaTh yTBEP-
CIIEZICTBUSI  TIOJIyY€H- | Ka3aTeJIbCTBAa M | TO Xapak- Tepa | xaeHue, cdop-
HOTO pe3yJbTara. BO3MOJKHBIE B 00JIaCTH Teo- | MyJIUpPOBATh
chepsl UX MpHU- | METPUU  TPEX- | Pe3yJIbTar,
JIO’KEHUH, B | MEPHOTO  €B- | YBUIECTh CIEJI-
TOM 4YHUCJIE€ B | KIHJ0BA CTBUS  TIOJY-
KOMITbIOTEpHOM | (aduHHOTO) YEHHOTO  pe-
MOJIETUPOBa- MIPOCTpPaHCTBA | 3yJbTaTa
HUU TE€OMETPHU- | U TPOEKTUBHOMI
YeCKHUX OOBEK- | INIOCKOCTH, J0-
TOB U SIBJICHUU. | Ka3bIBaTh
YTBEPKICHHS
3. I1IK9 CIIOCOOHOCTh K opra- | 3HaTb: OCHOB- | YMeTh: opra- | Bmagers: cmo-
HU3alUK y4eOHOH fie- | Hple Hay4HbIE | HU30BaTh COOHOCTBIO K
SATETPHOCTH B  KOH- | IpOOJIeMBl; cO- | yueOHyI0 Jesi- | OpraHu3aluu
KPETHOU IPEIMETHOMN | BpEMEHHBII TEIIbHOCTh B | yueOHOI  nes-
obOnactu (MaTemMaTHKa, | MaTeMaTH4e- MaTeMaTHUKe TETLHOCTH B
¢usuka, wHbOpMATHU- | CKUIl ammmapar KOHKPETHOM
Ka) IIPEAMETHOU
obmactu  (ma-
TEMAaTHKA).

2. CTpyKTYypa ¥ colep:KaHue TUCHUILINHBI.

2.1 PacnipeaesieHne TPyAO0EMKOCTH JUCHHUILIMHBI 110 BHAaM padoT.

OO6miast TpyA0€MKOCTh AUCITUIUTMHBI COCTaBisieT 6 3a4.ea. (216 gacoB), ux pacmpenerne-
HUE 10 BUJaM paboT NMPECTaBICHO B TA0JIHIIE

Bun yae6HO# paboThI

Bcero

CemecTpsl
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4acoB 1 |2

KonrakTHasi paGoTa, B TOM YHCJIE: 106,6 56,3 | 50,3
AyauTOpHBIE 3aHATHS (BCEro) 102 o4 48
3aHATHS TEKIIMOHHOTO THIIA 52 36 16
JlaGopaTopHble 3aHATHS 50 18 32
Nuas koHTaKkTHas padora:
KonTtpoib camocTositenbHOM padoTsl (KCP) 4 2 2
[Ipomexxyrounas arrecranus (MKP) 0,6 0,3 0,3
CamocroniTejibHasi paboTa, B TOM YHcJIe: 38 25 13
[IpopaboTka yueOHOTO (TEOPETHUECKOTO) MaTepHraia 12 8 4
BrlimotHeHME ToMaITHUX 3a1aHui (TIOJr0TOBKA CO- 17 12 5
OOLIEHMI, Tpe3eHTaIH)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 9 5 4
KourtpoJs: 71,4 26,7 | 44,7
[TonroroBka K SK3aMeHY 71,4 26,7 | 44,7
O01as Tpy10eMKOCTh yac. 216 108 108

B TOM YHUCJI€ KOHTAKT- 106’6 56’3 50’3

Hasi paboTa

3a4. e/l 6 3 3

2.2 CTpyKTypa AMCUMILIMHbI:

Pacrnipenenenuie BU10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.
Paszensl iucuuminbbl, u3ydaembie B 1 cemectpe (ounas ¢popma)

KonuecTBo yacoB
Breaynu-
A
Ne HaumenoBanue pasnenos B YH%T;[; Has TOpHas
cero p pa6ota
J | 113 JP | CPC
1 2 3 4 6 7
1 [Ipocreiimue 3anaun Al', KoOOpAMHATHBIE CHUCTEMBI 11 3 2 4
2 BexTophl, BEKTOpHOE MPOCTPAHCTBO 23 | 7 4 6
3 [Ipsimast TMHUSA HA TUIOCKOCTU U B IIPOCTPAHCTBE. 38 | 14 6 10
' I110CKOCTB.
4 Konnueckue ceuenus. Knaccuduxanus kpussix BTo- | 36 | 12 6 5
' poro nopsiaka
Hmozo no oucyunaune: 36 18 25
Pa3nensl mucuumuinHbl, n3ydaemsie B 2 cemectpe (ounas ghopma)
| Ne | HanmenoBanue pasnenon KonnuecTso gacos |




Bueayau-
AynutopHas
Bcero pabora ;zggx
J | 113 JIP | CPC
1 2 3 4 5 6
5. Knaccudukanus nopepxHocTeil BTOpOro nopsiaka 24 | 6 6 2
6 HccnenoBanue KpUBBIX U OBEpXHOCTEN BTOporo rno- | 58 | 6 18 8
psiaKa

7. OptoronanbHble 1 apPpuHHBIE TPe0Opa3OBaHUs 26 | 4 8 3
Hmoeo no oucyuniune: 16 32 13

[Tpumeuanue: JI — nexium, 113 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHsie 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Conep:xaHue pa3jieioB JMCUUILIAHBI:
2.3.1 3ausaTuda JeKINOHHOT0 THIIA.

HaumenoBanue pas-
Jena

Coneprxanue pasjiena

dopma TeKye-

'O KOHTPOJIA

2

3

4

[Ipocreiimme 3amaun
AT, koopauHaTHBIE
CHUCTEMBI

[Ipocreiimme 3ana4n AHATUTUYECKON T€OMETPUH
Ha MII0CKOCTH. CUCTEMbI KOOPAUHAT: AEKapTOBa
MPSIMOYTOJIbHAsI, KOCOYTOJIbHasl, MOJIsIpHasi, cepu-
yeckas, nunuHapudeckas. [lonstue 06 ypaBHeHUH
KpHUBOW; YpaBHEHUsI KPUBOW B apaMETPUIECKON
¢dopme. [Tonarue Bekropa. CrokeHue BEKTOPOB.
YMHOXeHuEe BeKTopa Ha unciio. CBONCTBA ATUX
orneparuid. BekropHoe npoctpaHcTBo. JInHEHOE
npocTpaHcTBO. OCHOBHBIE MOHATHUS U OIIPEEIICHHUS.
JIuHeiiHas 3aBUCUMOCTBH BEKTOPOB. baszuc.
CkainsipHO€, BEKTOPHOE 1 CMEIIaHHOE MPOU3BEIe-
HUE BEKTOPOB, UX CBOICTBA, KOOpAUHATHAs (opma.

IIK

BexTopsl, BeKTOpHOE
IIPOCTPAHCTBO

[TonsTue BexTopa. CiiokeHHE BEKTOPOB. Y MHOXe-
HUeE BEKTOpa Ha yncio. CBOMCTBA 3TUX ONEPALUN.
BexropHoe nmpoctpaHcTBO. JIMHEHOE TPOCTpaH-
cTBO. OCHOBHBIE IOHATHSA U onlpezeneHus. JInnen-
Hasl 3aBUCUMOCTb BEKTOpPOB. basuc.

CkansipHO€, BEKTOPHOE M CMELIAHHOE MPOU3BEe-
HUE BEKTOPOB, UX CBOICTBa, KOOpJAUHATHAas opma.

[IK

[Ipsmas nuHus Ha
IIJIOCKOCTH U B IIPO-
crpancrse. [lnoc-
KOCTb

OO1uiee ypaBHEHHE PSMOM, ypaBHEHUE B OTPE3KaxX
Ha 0CsIX, TApaMETPUIECKOE YPABHEHHE NIPSIMOMH,
ypaBHEHHE TPSIMOM ¢ YrIOBBIM K03 puimeHTom,
HOpMaJIbHOE ypaBHEHUE NpsAMoid. PaccTosiHue ot
TOUYKHM JI0 NIpsIMON. B3anumHOe pacronioxxenue nps-
MBIX Ha INTOCKOCTH. [IydoK mpsMBIX Ha IIJIOCKOCTH.
OcHOBHBIE 337]a4u Ha NMPSMYIO B INIOCKOCTH
Krnaccudukanus nosepxHocreit. [lapamerpuueckoe
MpeJCTaBICHNUE JIMHUU U ToBepXxHOCTU. O011ee
YpaBHEHHE IIJIOCKOCTH, YPABHEHHE B OTpPE3Kax Ha
0CsIX, HOPMAJIbHOE YpaBHEHUE IUIOCKOCTU. Paccros-
HHE OT TOYKH JI0 IUNIOCKOCTH. B3aumHoe pacrono-

IIK
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»keHue rockoctel. [Ipsamas B mpoctpancTBe. Pas-
JIMYHBIC BUJIBI YPaBHEHHUs NIpAMON. B3auMHoe pac-
IIOJIO’KEHHE JBYX MPAMBIX, IPSIMON U IUNIOCKOCTH.
OcHoBHbIE 3374 Ha NPSMYIO U INIOCKOCTh B IIPO-
CTPaHCTBE.

4. |Konuueckwue cede- |Dumric, rurepooa, napadona. Xapakrepusanus [IK
Hus. Knaccuduka-  [9TUX nMHUI BTOPOro nopsaka. Y paBHEHUs] KOHUYE-
L1 KPUBBIX BTOPOIO |[CKMX CEYEHUH B MOJISIPHOM CUCTEME KOOPIMHAT.
nopsiAKa @doxkanbHbIE CBOMCTBA KOHMYECKUX ceueHmil. Kaca-
TeJbHAsI K KOHUYECKOMY CEUeHHU0. JlnaMeTpsl Ko-
HU4eckux ceyeHui. Knaccudukanus KpuBbIX BTO-
poro nopsizika.
5. |Knaccudukanms mo- |CrnernuanpHas cuctema koopauHat. Kiaccudukanuys I1IK
BEPXHOCTEUW BTOPOTO [ITIOBEPXHOCTEH BTOPOro nopsaka. [losepxuocru
HopsIKa BTOPOTO MOPSAKA: SJUTUIICOUIbI, TUIIEPOOIOUIbI,
napaboouabl, TMIMHAPHL. [IpsmonrHeliHbIe 00pa-
3yIOIHe
6. |HUccrnenoBanue kpu- |(OpTOroHaNbHBIE MHBAPUAHTHI KPUBBIX U MTOBEPXHO- [IK
BBIX U IIOBEPXHOCTEH |CTEN BTOPOro nopsaka. MccienoBanyue KpuBbIX, 10-
BTOPOT'O NOpsIKa BEPXHOCTEM BTOPOTO NOPAJIKA C IIOMOLIBIO OPTOrO-
HaJIbHBIX MHBAPUAHTOB U IIOJIyHUHBAPUAHTOB.
[Iepeceyenune NOBEpXHOCTEN BTOPOIO MOPSIAKA C
npsimoi. KacarenbHast IJI0CKOCTh K TOBEPXHOCTU
(xacarenbHas K KpuBoi). LleHTp nmoBepxHOCTH, KPH-
BOil. JlnuameTpanbHble IUIOCKOCTH (IUaMeTphbl KpU-
BOH), IJIOCKOCTH CUMMETPHUH MIOBEPXHOCTEHN BTOPO-
ro nopsiika (OCU CHMMETPUU KPUBOHL).
7. |Oproronanbhbie 1  |OpTOroHaJlbHbBIE MPeoOpa30BaHMs HA IJIOCKOCTH U B [IK
appuHHBIE Tpeodpa- |TPOCTPAHCTBE, MX CBOWCTBA. Kiacchl opToroHaits-
30BaHUs HO-9KBUBAJICHTHBIX (PUTYp Ha IJIIOCKOCTH U B MPO-
crpaHcTBe. Kimaccudukarys JBHKeHUH MI0CKOCTH
u npocTtpancTBa. AQduHHBIE TpeoOpa3oBaHus,
cBoiicTBa. OCHOBHOM nHBapuaHT adpuHHOTO IIpe-
obOpazoBanus. AddunnHas kinaccupukaius JUHAN 2-
ro NopsJKa.
2.3.2 3anaTusa cemuHapckoro Tuna. He npenycmorpenst
2.3.3 JlaGopaTopHbIe 3aHATHS.
Ne Hanvieroparine pas- TemaTnka npakTHUECKUX 3aHATUI (CEMHUHAPOB) Popwa Tekyle-
Jena 0 KOHTPOJISI
1 2 3 4
1. [Ipocreiimme 3anaun |[Ipocreiimue 3a1aun AHATUTHYECKONW T€OMETPHH P3
AT, xoopauHaTHBIE |HA MITOCKOCTH. CHCTEMBI KOOPJUHAT: JeKapTOBa TP

CHUCTCMBI

NPSIMOYTOJIbHAS, KOCOYTOJIbHAsA, MOJsIpHast, chepu-
yeckas, uunuHapudeckas. [lonstue 06 ypaBHeHUM
KpHUBOW; YpaBHEHUsI KPUBOW B IIapaMETPUYECKON
dopwme. Ilonarue Bexkropa. CiioxxeHne BEKTOPOB.
YMHoO)€eHue BekTopa Ha uncio. CBONCTBA 3THX
onepanuid. BekropHoe npoctpancTBo. JInHeitHoe
pocTpaHcTBO. OCHOBHBIE NOHATHUS M ONIPEIEIICHHUS.
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JIuHeitHas 3aBUCMMOCTbH BEKTOPOB. ba3zuc.
CkansipHoe, BEKTOPHOE M CMEIIaHHOE ITPOU3BEIEe-
HUE BEKTOPOB, UX CBOICTBa, KOOpAUHATHAas Gopma.

Bexkropsl, BEKTOpHOE
IIPOCTPAHCTBO

[Tonstue BexTopa. Cii0)KeHHE BEKTOPOB. Y MHOXeE-
HHE BEKTOpa Ha ynciio. CBOMCTBA 3TUX OIEpaLHii.
BexropHoe npoctpaHcTBO. JIMHEHOE TPOCTpaH-
cTtBO. OCHOBHBIE IOHATHS U onpeaesieHus. JInnei-
Has 3aBUCHMOCTb BEKTOpOB. basuc.

CkanspHoe, BEKTOPHOE M CMEIIIaHHOE TTPOU3BE/Ie-
HUE BEKTOPOB, X CBOICTBA, KOOpAUHATHAS opma.

P3
TP

[Ipsamas nuHus Ha
MJIOCKOCTH U B MPO-
crpanctse. [1noc-
KOCTh

OOwiee ypaBHEHHE IPSAMOM, ypaBHEHUE B OTPE3KAX
Ha 0CsiX, IApaMETPUYECKOE YPAaBHEHUE NIPSIMOH,
ypaBHEHME IPSAMOM ¢ YriIoBbIM K03 puLmeHTom,
HOpMaJIbHOE ypaBHEHUE NpsAMoid. PaccTosiHue ot
TOYKH JI0 NIpsIMON. B3anmHOe pacrosiokeHue npsi-
MBIX Ha INTOCKOCTH. [Iy4oK IpsAMBIX Ha IIJIOCKOCTH.
OcHOBHBIE 337]a4i Ha NPSMYIO B INIOCKOCTH
Knaccugukanusa nosepxsocreit. [lapamerpuueckoe
IpeJCTaBICHNE JIMHUYU U ToBepXHOCTU. OO0111ee
yYpaBHEHUE IUIOCKOCTH, YPABHEHUE B OTPE3KAX Ha
0CsX, HOpMAJIbHOE YpaBHEHHME IIII0cKOCTH. Paccros-
HHE OT TOYKH JI0 INIOCKOCTH. B3aumHoe pacriono-
xeHue miaockocrel. [Ipsmas B mpoctpancTse. Pas-
JMYHBIC BUJIBI YPAaBHEHU NpssMol. B3anmuoe
PacIoJIOKEHUE IBYX MPSAMBIX, IPAMOH U IIJIOCKO-
cti. OCHOBHBIE 33JJa41 Ha IPSIMYIO U TUIOCKOCTb B
IIPOCTPAHCTBE.

P3
TP

Konnueckue ceue-
Hus. Knaccuduka-
U] KPUBBIX BTOPOTO
nopsijika

Dnnunc, runepoona, mapadona. XapakTepu3aius
3TUX JIMHUWA BTOPOTO MOPSAAKA. Y PaBHEHUsI KOHUYE-
CKHMX CE€YEHUH B IOJIIPHOM CUCTEME KOOPAMHAT.
®dokaabHBIC CBOMCTBA KOHMYECKUX ceueHui. Kaca-
TeJIbHAsl K KOHUYECKOMY CeUeHUI0. [[nameTpsl Ko-
HUYecKuX ceueHuil. Knaccudukaius KpUBbIX BTO-
pOro nopsjka.

P3

Knaccugukanus no-
BEPXHOCTEW BTOPOTO
nopsijika

CrennanbHas cuctema koopauHat. Knaccudukarus
IIOBEPXHOCTEN BTOPOro nopsaka. [lopepxuoctu
BTOPOTO MOPSAKA: SJUTUIICOUIbI, TUIIEPOOIOUIBI,
napabosionibl, TUIUHAPEL [TpsimonuHeiiHble 0Opa-
3yronme

P3

Uccnenosanue kpu-
BBIX U IOBEPXHOCTEN
BTOPOTO MOPSIKA

OpToroHanbHble HHBAPUAHTHI KPUBBIX U IOBEPXHO-
CTeH BTOPOro nopsaka. Mccnenosanue KpuBbIX, I10-
BEPXHOCTEHM BTOPOIO MOPSAIKA C TIOMOILIBIO OPTOTO-
HaJIbHBIX MHBAPUAHTOB U MIOJyHHBAPUAHTOB.
[Iepeceyenne NoBEpXHOCTEN BTOPOTO MOPSIAKA C
npsimoii. KacarenbHas MI0CKOCTh K TOBEPXHOCTHU
(xacarenpHas kK KpuBoi). LleHTp moBepxHOCTH, KPH-
BOH. /[nameTpanbHble INIOCKOCTH (JUaMETPhl KpU-
BOH), IJIOCKOCTH CUMMETPHH MOBEPXHOCTEN BTOPO-
ro NopsiJiKa (OCH CUMMETPUU KPUBOIL).

P3

OpTOroHabHBIEC U

OpTtoroHaibpHbIC TPEOOPa30BaHMS HA TUNIOCKOCTH U B

P3
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adhpuHHBIE TPEe0obdpa-
30BaHUusA

MPOCTPAHCTBE, UX CBOMCTBA. Kiacchl opToroHansb-
HO-9KBUBAJICHTHBIX (PUTYpP HA TIIOCKOCTH H B MPO-
ctpanctBe. Kimaccuduxarus nBu>xeHu miockocTu
u pocTpancTBa. AdduHHbIE TpeodpazoBaHus,
cBoiictBa. OcHOBHOM MHBapuaHT adGpuHHOTO TIpe-
obpazoBanus. AQduHHas Kiaccupukamus THHAH 2-
ro NOpsJIKa.

3ammTa 1a00paTOpPHOU

pabotsl (JIP), Bemmonnenne kypcooro npoekta (KII), kypcoBoit

pabotsl (KP), pacuerHo-rpaduueckoro 3aganus (PI'3), nanmcanue pedepara (P), acce (3), xoi-
nokBuyM (K), tectupoBanue (T), TumoBoii pacuer (TP), mpoBepka koncnekta (I1K), pemenue
3agau (P3) u T.11.

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)

He npenycMmotpeHsl.

2.4 Ilepeyennb yueOHO-

METOAHYECKOro o0ecreuyeHus: JJisl CaMOCTOATEeIbLHOM paGOTLI

0o0y4aomuxcs o JMCHHIJINHE

HepequL y‘le6H0'MCTO,I[I/I‘IeCKOFO obecnieyeHus JUCHUITIIMHBI

cTanus (3a4eT, SK3aMeH)

T10 BBITTOJIHEHUIO CAMOCTOSITEIBbHON paboThI
No Bug CPC

1 2 3

1 |IIpopabotka yuebHOTO |¢Memoouueckue yKasamus no op2aHu3ayuu CamoCmosmenbHOU
(TEOPETUYECKOr0) MaTe- |[Pabomvl CmyO0eHmosy, ymeepicoenuvle Kagpeopoi Gynkyuo-
puana HAIbHO20 aHanu3a u aneedopvi , npomokon Ne I om 31 aszycma

2017 a.

2 |BeimosHeHME JOMAIIHUX [« Memoouyeckue yKazanus no OpeaHu3ayuu camoCcmosmenbHol
3ajaHuii (pemenue 3a-  |pabomol  cmyoOenmosy, ymeepiucoennvle Kapeopol @ynkyuo-
nay) HAIbHO20 aHanuza u aneeopuvl , npomoxon Ne 1 om 31 aszycma

2017 a.

3 [[logroroBka K TeKymiemy |« Memoouueckue yKazanusi no OpeaHu3ayuu camoCmosmenbHol
KOHTPOJIIO (KOHTPOJILHAS |[PA00Mbl  CIMYyO0eHmo6y, ymeepiicoentvle Kageopou gynxyuo-
paboTa u ap.) HAIbHO2O0 aHanu3a u aneedopvi , npomokon Ne I om 31 aszycma

2017 a.
4 |[IpomexxyTouHas atte- |«Memoouueckue yKazanus NoO Op2aHu3ayuu CamocmosmenbHol

[pabomuvl  cMyOeHmos8», YmeepiHcOeHHvle Kageopol @YHKYUO-
HAIbHO20 aHanuza u aneeopuvl , npomoxon Ne 1 om 31 aszycma

2017 e.

VY4eOHO-METOMNYECKUE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaromUXCcs U3

YHCiIa HHBAIK/IOB U JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrasistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBBS U BOCIIPUITHS HH(POpMALIUU:

JUid U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI' O TIOKYMEHTA.
JUist Ta1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:
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— B Ie4aTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

JIaHHBII TTIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[Ipu M3y4eHUH TaHHOTO Kypca UCIOJB3YIOTCS TPAIUIIMOHHBIC JICKIIMHA U JIa0OpaTOpHBIC
3aHATHUA.

[enp 1abopaTOPHBIX 3aHATHI — HAYYUTh CTYJICHTA IPUMEHSITH MOTy4YEHHBIC HA JICKITHIX
TEOPETUYECKHE 3HAHUS K PEUICHUIO U UCCIIEJOBAHUIO KOHKPETHBIX MaTeMaTUUYECKUX M METOJIH-
YecKuXx 3a7ad. B cemectpe mpoBOJSTCS KOHTPOJIbHBIE PaOOTHI 71l TPOBEPKU YCBOCHHS MaTEpH-
aja CTyJIeHTaMH.

CamocrodTenbHas paboTa CTyIEHTOB SBIISICTCS HEOThEMIIEMOM YacThIO MpoIiecca MoJro-
toBKH. [Tog camocTosTeNNbHOM pabOTOM MOHMMAETCS YacTh YYCOHOU TUTAaHHUPYEMOU paboThI, KO-
TOpasi BHIIOJHSIETCS 10 33JJaHUIO U TIPU METOAMYECKOM PYKOBOJCTBE MPETOAaBaTelis, HO O€3 ero
HEMOCPEJACTBEHHOTO yYacTHsI.

CamocrosiTenbHasi paboTa HampaBieHa Ha YCBOEGHUE CHCTEMbl HAyUHBIX U NIpodeccHo-
HAJIbHBIX 3HAHUHU, POPMHUPOBAHUS YMEHHI U HaBBIKOB, MIPUOOPETEHHE OIbITa CaMOCTOATEIbHON
TBOpueckoil aesrenpbHOocTH. CPC momoraer ¢GopMupoBaTh KYJIBTYPY MBIIIICHHUS CTYACHTOB,
pacuIupsTh MO3HABATEIbHYIO IEATEIHHOCTb.

Buapl camocTosiTenbHON paboThI MO KypCy:

a) no yenam: MOArOTOBKA K JIEKIUSAM, K MPAKTUYECKUM 3aHATUSM, K KOHTPOJIbHOI pado-
T€, K 9K3aMEHY, BBIIIOJIHEHUE TUIIOBOI'O pacyera, IMOJAroTOBKA IMPOEKTHOIO CEMECTPOBOIO 3aja-
HUS B BUJIC PE3CHTAIIIH.

0) no xapaxmepy padomoi: N3y4eHUE JUTEPATYphl, KOHCIIEKTA JEKIUI; IIOUCK JIUTEpa-
Typbl B OMONHMOTEKE; KOHCHEKTUPOBAHHWE PEKOMEHIYEeMOH /Il CaMOCTOSITENIbHOTO H3yYeHUs
Hay4YHOU JIUTEPATYPHI; PEIICHUE 3a/1a4, MOArOTOBKA MPOEKTA.

Jnst v ¢ orpaHUYeHHBIMH BO3MOYKHOCTSIMU 370POBbS IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMI C UCTIOb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYIIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMeKYTOYHO
aTTeCcTalNU.
4.1 ®oHA OLEHOYHBIX CPEICTB IS MPOBeeHHS TeKYIero KOHTPOJIS.

KonTposbnas padora Ne 1.

1.Jans! Tpu BepmuHbl mapamienorpamma A(3,-5), B (5,-3), C(-1,3). Onpenenuts 4eTBEPTYIO
BepimHy /], mpotuBomonoxuyio B.

2.Bekropsl a,b,C momapHO 00pa3yroT IPYT C APYTOM YTIIbI, KX bl U3 KOTOPBIX paBeH 60°.
3Has, 4To \5\ =4, ‘5‘ =2, ‘E‘ =6, ompenenuTh MOYJIb BEKTOpa _p —a+b+c.

3.J1aHBI BEKTOPHI a= (3,—1,—2),6 = (1,2,—1) . Haiiti KOOpIMHATHI BEKTOPHOTO IPON3BEICHUS
(2a+b)xb.
4. YCTaHOBHUTH, KOMITJIAHAPHBI JTH BEKTOPBI

a=(1-13)b=(-221)c=(3-25).
5.Han tpeyronsauk A(1,2), B(3,7), C(5,-13). Beraucnute 1iuHy NEepHeHANKYIISIPa, OMYIIEHHOTO
U3 BEPIIMHBI A Ha MeNaHy, MpoBeeHHY0 13 BepmnHbl C. COCTaBUTh ypaBHEHUS! CTOPOH Tpe-

YTOJIbHUKA, HAUTH KOOPAMHATHI TOUYKH MEPECEUEHUs BBICOT TPEYIOJbHHUKA, HAMTH BHYTPEHHUN
yros A TpeyroibHHKa.
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6.Ha ocu opauHaT npsiMOyroibHON CUCTEMBI KOOPAMHAT HAUTH TOUKY, OJJMHAKOBO YAAJIEHHYIO
OT Hayaja KOOpJWHAT U oT npsiMoit 3X-4y+12=0.

KonTpoasnas padora Ne 2.

1.Uepes Touxy (3,4) IpoBecTH KacaTenbHble K KpUBOH 2X° —4Xy + Yy —2X+6y—3=0.
2 2

2.Yepe3 Touky (1,-3) mpoBecTu Xopay AJuIMIca T3 + e} =1, conpsuKeHHYIO TUaAMETPY

2x+5y=0.
3.HaifTu och CHMMETPHH U BepIIuHY mapabonsl 9X> —12xy +4y? —8x =0.

4. OTHECTH K TTIaBHBIM OCAM KpUBYI0 5X% +12Xy — 22X —12y —19 = 0.(Yka3aTh rIaBHEIE

HaIpaBJICHU).
5.I1onw3ysick MHBapUAHTAMM, IPUBECTH K IIPOCTEHIIEMY BUY YPAaBHEHUE KPUBOI

5x% +8xy+5y? —18x—18y +9=0.

4.2 ®oH/I OLEHOMHBIX CPEICTB /LISl NPOBEAEHHUSI IPOMEKYTOUHON ATTECTALMH.
IIpumepnsbie Bonpocs! k 3k3ameny 1o AHAJIMTUYECKOU '’EOMETPUN

1 cemectp

1. Ilpocreiimue 3amaun AHAIUTUYECKOM I'€OMETPUM Ha IJIOCKOCTH (I€JIEHWE OTpe3Ka B

JTAHHOM OTHOIIIEHUH, PACCTOSHUE MEXAY IBYMsI TOUKAMH).

IlonsiTHE BEKTOpA, ONEpalluy HAJl BEKTOPAMHU U UX CBOMCTBA.

OnpezneneHye BEKTOPHOTO (JIMHEHHOT0) IPOCTPAHCTBA, IPUMEPBHI.

[TonsiTne MMHEHHOM 3aBUCUMOCTH (HE3aBUCUMOCTH ) BEKTOPOB, cBorcTBa JI3, JIH3.

['eomerpuyeckuii cMbici JI3 (KOJITUHEAPHOCTD).

['eomerpuueckuii cmbicia JI3 (KOMIUTaHAPHOCTS).

[TonsiTue 6a3uca, koopauHaThl BekTopa. [loHsATHE apu@MeTHyecKoro N-MEepHOro Ipo-

CTpaHCTBA.

KocoyronbHas u nosspHas cucreMa KOOpAUHAT Ha IIOCKOCTH, IPUMEPHI.

CBsi3b MeXy MOJIIPHBIMM M JEKapTOBBIMM KOOpPAMHAaTaAMM Ha IJIOCKOCTH, MPUMEPHI

(YpaBHEHHMSI IPAMOM U OKPYKHOCTH).

10. Cepuueckas 1 UIIMHAPHYECKAs CUCTEMa KOOPAWHAT B IPOCTPAHCTBE.

11. CxansipHoe npousBeeHHE BEKTOPOB, IPOCTEHIINE CBOIICTBA.

12. CkansipHoe mpou3BeCHNE BEKTOPOB (JIUCTPUOYTUBHOCTD), KOOpJAMHATHAs (opma.

13. BekTopHoe npousBeieHue, cBoiictea. Koopauaarnas gopma.

14. CmemanHoe npousBeaeHue, cBoiicta. KoopannatHas gopma.

15. Paznuunble popMbl ypaBHEHHUS NPSIMOM Ha IUIOCKOCTH (OOIIMI BUJ| ypaBHEHHUS, ypaBHE-
HUE MPSIMOH, MPOXOASIIEH yepe3 ABe TOUKN).

16. Pazimmunbie (opMBI ypaBHEHHS MPSMOW Ha TUIOCKOCTH ((hopMa, pa3penicHHas OTHOCH-
TEJIBHO Y; Yepe3 TOUKY C 33JaHHBIM YIJIOBBIM K03 uimeHTom).

17. Yron mexnay IByMS TpSIMBIMHU, YCJOBHS MapajuieIbHOCTH U NEPIEHIUKYISPHOCTH.
VYpaBHEHME B OTpE3Kax Ha OCAX.

18. YpaBHeHue npssMoii B HopManibHOU dopme. [Tydok mpsiMpIX.

19. Obuiee ypaBHEHHE TUIOCKOCTH; B OTPE3Kax Ha OCAX.

20. YpaBHeHUE IIOCKOCTH B HOpMaTbHOU (hopMme.

21. OCOOEHHOCTH PACIIONIOKEHHSI IJIOCKOCTH B CUCTEME KOOPJIMHAT, B3aUMHOE PACIOJIOXkKe-
HUE IIJIOCKOCTEM.

22. Paznuunble BUABI YpaBHEHUS NpPsIMOM B MpocTpaHCTBe (oOliee ypaBHEHUE, KaHOHHYe-
ckas popma).

23. Paznuunble BUABI ypaBHEHHs NMPSIMOM B MPOCTpAaHCTBE (mapameTrpuueckas Gopma, uepes
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JIBE TOUYKH).

24. OcoOEHHOCTH PaCIOJIOKEHHS TPSIMOM B CHCTEME KOOpAMHAT. B3anmHOe pacmosioxkeHue
MPSIMOY U TNIOCKOCTH, ABYX MPSMBIX.

25. HUccnenoBanne GopMbl KOHUIECKUX CEUCHHUM (DJUIUTIC).

26. UccnenoBanue opMbl KOHMUECKUX CeueHH (TunepOora).

27. UccnenoBanre GopMbl KOHUYECKUX CEUCHHH (mmapadoia).

28. KacarenpHasi K KpUBOM BTOPOTO TOPSIKA.

29. JInameTp KpUBOM BTOPOTO MOPSIKA.

30. ®okanbHBIC CBOMCTBA KOHMYECKUX CCUCHHIM.

2 cemecTp
. Kimaccudukanust moBepxHocTe# 2-ro nmopsjaka.
DIUIUIICOU,.
['unepOonoub.
[TapaGosonas!.
Konyc, nmimHapsl.
[TpsimonuHeiHbIe 00pa3yrole TOBEPXHOCTEHN 2-T0 MOpsAKa.
OpToroHanbHble UHBAPUAHTHl YPABHEHUS! KPUBOM 2-T0 MOPSAIKA.
OpToroHanbHble THBAPUAHTHI YPAaBHEHUSI IOBEPXHOCTH 2-T0 MOPSIIKA.
JunamerpanbHas MI0CKOCTh (IIPOU3BOJIbHAS CUCTEMA KOOPIUHAT), IEHTP MOBEPXHOCTH.
. JlnuameTp u LEeHTp KpUBOM 2-T0 NOpsAJIKa.
. Ocu cuMMeTpu# KpUBOHU 2-ro Nmopsaka (IIeHTpaibHas KpUBas).
. 'maBHBIE OCH KpUBOH 2-TO NOpSAIKA.
. Och cuMMeTpuu KpUBOi 2-T0 Mopsiika (HEEHTpatbHasi KpUBasi).
. ITnockocTy cHMMETpHUH MOBEPXHOCTU 2-T0 MOPSIIKA.
. KacarenbHas k kpuBo# 2-T0 nopsiaka.
. KacarenbHast mi10cKOCTh TOBEPXHOCTH 2-TO MOPSIIKA.
. OproroHanbHble MPeoOpa3oBaHuUs MIIOCKOCTH.
. A¢pdunHbIe TpeoOpa3oBaHus (ONpeesieHNE, CBOWCTBA).
. IlpoexTuBHBIE TPeoOpa3oBaHus.

©CONDUTAWNE

PR RPRRRPRERRERERE
©OCO~NOOAWNREO

IIpumepHBbIe IK3aMeHAITMOHHBIEC OMJIETHI

bumer 1.

1. Ilpocreiimue 33124 AHAIUTHYECKOM reOMETPUH Ha MIIOCKOCTH (JI€JIeHHEe OTpe3Ka B JaHHOM
OTHOLIEHUH, PACCTOSIHUE MEXAY ABYMS TOUKAMH).

2. Pa3nnunble BUABI ypaBHEHUS NPAMOM B IIPOCTPAHCTBE.

3.3agaua.

3.1 Haiitu neHTp npaBUJIHOTO MIECTUYTOJILHUKA, 3HAsI JIBE CMEXHbIE ero BepinHbl A(2,0) u

B(5, 3/3).
3.2 Hantmcatpk ypaBHEHHUE TUIOCKOCTH, TTapajutelibHoi ocu OX 1 IPOXOAIIel dyepe3 TBE TOUKH
(4,0,-2) u (5,1,7).

burer 2.

1. OpToroHanbHble MHBAPUAHTHI KPUBBIX BTOPOIO NOPSAIKA.

2. YpaBHeHue npsMoi B HopManbHOU opme. [1ydok npsmebiIx.

3.3agauva.
3.1./lans! Tpu BepnHbI Napamienorpamma A(4,2), B(5,7) u C(-3,4). Haiitu yetBepTyto
BepinHy /I, npotuBonexantyro Bepuvae B.
3.2.BBIUuCINTE Yyron Mexy IockocTsiMu 6X+2y-4z+17=0 u 9x+3y-6z-4=0.
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OrneHoYHBIC CPEACTBA JJIsi HHBAIMIOB M JIMI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 370PO-
BbsI BRIOUPAIOTCS C YYETOM MX MHIUBUAYAITBHBIX MICUXOPU3NICCKUX OCOOCHHOCTEH.

— MPU HEOOXOJAUMOCTH WHBAIHIAM M JIUIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0PO-
BbsI IPEAOCTABIISIETCS JOMIOJHUTEIHLHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA dK3aMEHE;

— MPU MPOBEICHUU MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUIOB U JIUII C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHUE TEXHHUYCCKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUIYaTHbHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
¥ WHBAJIMJOB IMpOLEeypa OICHUBAHUS PE3YJIbTATOB OOYUYCHHS IO TUCIUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI Pe3yIbTATOB OOYYCHHS] WHBAIUIOB U JIMI[ C OTPAHMYCHHBIMU
BO3MOXXHOCTSIMH 37I0POBbSI 110 TUCHHIUIHHE (MOJYJII0) TPEAyCMATPUBACT MPEIOCTABICHHE HH-
dopmaruu B popmax, aanTUPOBAHHBIX K OTPAHHMUYEHUSIM UX 370POBbs M BOCIIPUSATHUS HHPOpMa-
UH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hOpME YBEIIMUYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIuist U1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TTIEpeYEHbh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAFOIIUXCA.

Kpumepuu ouenusanus no npomexcymounoi ammecmayuu

3a4eT BBICTABISAETCS IO pe3yjbTaTaM paboOThl CTyJIEHTa B TeueHue cemectpa. OTMeTKa
«3a4TEHO» BBICTABIIAETCS CTYyJI€HTaM, KOTOpPbIE PEryJIsipHO MOCEUaId 3aHSTHS, BBHIIOJIHSIIMA J0-
MalHue paboThl, HaIMCAIM KOHTPOJIbHbIE pabOThI Ha MOJIOKUTENbHBIE OLleHKU. OTMeTKa «He3a-
YTEHO» BBICTABIISETCS CTYJIEHTaM, KOTOpble MpomycTiin 6onee 60 % 3aHATHI U HanmUcaIu KOH-
TPOJIbHBIE PA0OTHI HA HEYIOBJIETBOPUTEIbHBIE OILICHKH.

OneHuBaHuE OTBETA HAa SK3aMEHE, OCYIIECTBIISIETCS MO CIAEAYIOLUINM KPUTEPHSIM.

OneHka «0TJIMYHO» BBICTABIISETCS CTYIEHTY, IOKa3aBIIEMy BCECTOPOHHHUE, CUCTEMATH-
3UpOBaHHbIE, [NTYOOKHE 3HAHUS yUeOHOU MpOrpamMMbl TUCHUIUIMHBI U YMEHHE YBEPEHHO MpUMe-
HATBb UX HA IPAKTHUKE IIPU PELIEHUH KOHKPETHBIX 3a7a4;

O1eHKa «X0pouIo» BHICTABISETCS CTYACHTY, €CJIU OH TBEPJIO 3HAET MaTepHall, T[paMOTHO
U IO CYILECTBY U3JIaraeT €ro, yMeeT NPUMEHSTh MOJy4EHHbIE 3HaHUS HA IPAKTUKE, HO JOIyCKa-
€T B OTBETE WM B PELIECHUH 33/1a4 HEKOTOPbIE HETOYHOCTH;

OneHka «yA0BJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, II0KA3aBIIEMY pa3pO3HEHHBIN
XapakTep 3HaHWM, HEIOCTAaTOYHO NMpaBUIIbHBIE POPMYIUPOBKH 0A30BBIX MOHSATHM, HapylIEHUS
JIOTUYECKON MOCIEA0BATEIBPHOCTH B U3JIOKEHUU IPOrPaMMHOr0 MarepHualia, HO MpH 3TOM OH
BJIJICET OCHOBHBIMH Pa3jieiaMH yueOHOU MporpaMMbl B HEKOTOPOM 00beMe, HEOOXOAMMOM ISt
JanbHEeHIero o0y4eHus: 1 MOXKET MPUMEHATh MOJyYeHHbIE 3HaHUSA 10 00pasily B CTaHAAPTHOM
CUTYalluu;

O1eHKa «HeyAOBJIETBOPUTEILHO» BBICTABISETCA CTYICHTY, KOTOPBI HE 3HAeT OO0Jib-
el 4yacTu OCHOBHOI'O COJEpKaHUS y4eOHOH MporpamMmbl AMCHMIUIMHBI, JOMYCKaeT rpyOble
omMOKH B (POPMYIMPOBKAX OCHOBHBIX MOHSATHH JUCHMIUIMHBI U HE YMEET MCIOJIb30BaTh MOJY-
YEHHbIE 3HAHUS IPU PEIIEHUU TUIIOBBIX MPAKTHYECKUX 3aJau.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIsl).
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5.1 OcHoBHasi TuTEpaTypa:

1. Vnbun, B.A. Ananutuueckas reoMeTpus [DIeKTpoHHBIH pecype] : yueOnuk / B.A. Wnbun, D.T.
[Mozusak. — Omnektpon. man. — MockBa : ®wusmarmut, 2009. — 224 c¢. — Pexum jgocrtyna:
https://e.lanbook.com/book/2179. — 3aru. ¢ skpaHa.

2. ly6epommnep, O.H. 3amaun u ynpakHEHHUS 1O aHATUTHUYECKON TeoMeTpuu [DIek-
TPOHHBIA pecypc]| : yued. mocodue — DnekTpoH. naH. — Cankt-IlerepOypr : Jlanp, 2009. —
336 c. — Pexum nocryna: https://e.lanbook.com/book/430 . — 3aru. ¢ 9kpaHa.

3. Anekcannpos, I1.C. Kypc aHanmuTHYecKol T€OMETPUU W JIMHEHHOUW anreOpnl [Diek-
TpOHHBII pecypc] : yued. — DnexrpoH. nan. — Cankr-IlerepOypr : Jlanp, 2009. — 512 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/493 . — 3aru. ¢ skpana.

Jlj11 0cBOGHMS AUCUMILTUHBI MHBAIMAAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3JI0POBbSl MMCIOTCSI M3JaHHsSI B JJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u « FOpaumy.

5.2 lonostHMTEILHASI JIATEPATYpA:

Anekcannpos, I1.C. Jlekuun no aHaJIUTUYECKONM reoMeTpuM [DIEKTPOHHBIA pecypc] :
yueOnuk / I1.C. AnekcanapoB. — Diaektpod. aadH. — Caunkrt-IlerepOypr : Jlans, 2008. — 912 c.
— Pexum noctyna: https://e.lanbook.com/book/561. — 3ari. ¢ 3kpaHa.

2. bexnemumena, JI.A. COOpHUK 3a/1a4 TI0 aHATUTHYECKON T€OMETPUN U JIMHCHHOH aj-
rebpe [DnexkTpoHHBIA pecypc] : yueOHoe mocobue / JI.A. beknemumiena, /[.B. bexnemuines,
A.IO. ITerpoBuu, N.A. UybapoB. — DiektpoH. gaH. — Cankr-IletepOypr : Jlans, 2018. — 496
c. — Pexxum nocrymna: https://e.lanbook.com/book/109625. — 3ari. ¢ sxpaHa.

4. Knerenuk, JI.B. COopHUK 3a1a4 MO aHAJTUTHYECKON T€OMETpUU [DJICKTPOHHBIA pe-
cypc] : yueb. nocobue — DnexTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 224 ¢. — Pe-
xuM jpocrtyna: hitps://e.lanbook.com/book/72582 . — 3aru. ¢ skpana.

5. [loctukoB, M.M. AHanuTtndeckas reoMeTpus [DNeKTpOHHBIN pecypc] : yuebd. moco-
oue — DnektpoH. gan. — Caunkrt-IlerepOypr : Jlanb, 2009. — 416 c. — Pexum poctyma:
https://e.lanbook.com/book/318. — 3ari1. ¢ 3kpaHa.

5.3. Ilepuoanyeckue U3IaHNUS:

6. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHMKALUMOHHOI ceTtn «WHTep-
HeT», He00XO0AMMBIX /ISl OCBOCHUS TUCHHUILIMHBI (MOAYJISA).

1. http://mech.math.msu.su/department/algebra

2.http://www.resolventa.ru/metod/student/determinant.htm

3.http://www.exponenta.ru/educat/class/courses/student/an/examples.asp

7. MeToauveckue yKazaHus JJisl 00y4alOUIUXCsl M0 OCBOEHUIO JUCIUIIMHBI.

Pasznen Tema Coaep:xanue BonpocoB | Bua padorsi
TeMblI
Bomnpocsr 1-3 Bextopel, mpsmas  u | [louck HeobXoaumol HH-
1 IIJIOCKOCTh ¢dopmanuu (CM. CIH-COK JIM-

teparypsl). [loaroroBka Tu-
IIOBOT'0 pacyera.

2 Bomnpocsr 4-6 Kpussle u mosepxHoctu | [Touck HeoOxoaumoilt uH-
BTOPOTO MOpAJIKa dbopmaruu (CM. CIU-COK JIH-

TEpaTyphl).
3 Bompoc 7 Optoronanpaeie u ad- | [louck HeoOXomuMon WH-
¢uHHBIE Tpeobpa3zoBanus | popmManuu (CM. CIHU-COK JIH-

TepaTyphbl).
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B ocBoeHMM MUCHMIUIMHBI WHBAUIAMU U JIAIAMH C OIPAaHMYCHHBIMH BO3MOKHOCTSIMH
3I0POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIMBHUIyalbHas ydeOHas paboTa (KOHCYNIbTAlMU) —
JIOTIOJTHUTENILHOE pa3bsCHEHHE yueOHOro Marepuara.

I/IH[[I/IBI/I[[yaJIBHLIC KOHCYJIbTalUM 110 NOpPCIMETY SABJIIOTCA BaKHBIM q)aKTOpOM,
CIIOCOOCTBYIOIIUM HH/IMBUIYalIN3alliid O0YYCHHSI U YCTAHOBJICHHIO BOCIIUTATEILHOTO KOHTAKTa
MCKAY NOpCroAaBaTciicM U 06y‘-IaIOH_II/IMCSI HWHBAJILJOM WJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBSL.

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJIEHUU
00pa3oBaTeIbHOI0 Mpolecca 1Mo JUCHUIINHE.
8.1 IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTHIA.
OOyuaronye KOMITBIOTEPHBIE MPOTPaMMbl 110 OTIACIBHBIM pa3jefiaM WIA TeMaM — He
TpeOyroTCS.
8.2 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 O0ecTieYeHusl.
1. Omnepanuonnas cucrema MS Windows.
2. UurerpupoBannoe oducHoe npuioxenune MS Office.
8.3 IlepeueHb HHPOPMATMOHHBIX CMIPABOYHBIX CHCTEM:
1. DnekrponHas 6ubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
9. MaTepuajibHO-TeXHHYecKasi 0a3a, HeoOXoauMasi I OCylIeCTBJIeHUsS 00pa3oBa-
TeJILHOTO Npolecca Mo AUCHUIINHE.

MaTepI/IaJIBHO'TCXHI/I‘IeCKOG obecreueHue AU CIHITIIMHBI (MO—

Ne Bun pa6or
JIyJisl) ¥ OCHAIICHHOCTh

1.| JlexunoHnHsble 3aHATUA | JIeKMOHHAs ayquTOpus, OCHAILEHHAs MPE3eHTAlMOHHON
TEXHUKON (IIPOEKTOp, PKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM IporpaMMHbIM obecnieueHueM (I10) 308 H,

505H, 507H;.
2.| Jlaboparopubie 3aHs- | CienmuaibHOE TTOMEIICHHE, OCHAIEHHOE JOCKOW, MapKepamu
TUS u meaom 312H,314H, 307H, 310H

3.| I'pynnoBele (uHIUBHU- | AyauTopus, (kabunet) 314H
IyanabHBbIE) KOHCYIIbTa-
UH

4.| Texymuii  KOHTpoInb, | Ayautopus, (kabuner) 308 H, 505H, 507H;.312H,314H,
npomexyrounas arre- | 307H, 310H
cTamus

5.| CamocrostenbHast pa- | Kabuner mnsi camocTosTenbHOM pabOThl, OCHAIICHHBI KOM-
oota MBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TOKITIOUYCHUS K CETH
«HTEepHeT», MPOrpaMMOi PKPAHHOTO YBEIHUYEHUs U obecrie-
YeHHBIA JIOCTYIIOM B  JJICKTPOHHYIO  HMH()OPMAIIMOHHO-
oOpa3oBaTenbHyi0 cpeny yHuBepcuteta. (309H, 320H)
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PELIEH3U I
Ha pabo4y10 NporpamMMy AMCLUILIHHEI (MOIYJIs)
b1.b.11 AHAJIMTUYECKAS TEOMETPUSI
no HanpasjeHuro noarorosku 02.03.01 Maremartuka 1 KOMIIBIOTEPHBIE HAYKH,
HarpaBJIeHHOCTb (NMpoduis) MareMaTudeckoe ¥ KOMITBIOTEPHOE MOJIEIMPOBAHUE,
MOJITOTOBJIEHHYIO JOLIEHTOM Kaeapsl (yHKIMOHAIBHOIO aHalln3a U anreopbl
Ky6 I'V xanaunatom neparorndeckux Hayk Bacuiabesoit U.B.

Pabovas nporpamMma BKJIIOYAeT pasleNbl: LeNM M 3aJa4d  U3yHeHHUS
JUCHUIUIMHBI, MECTO JIMCUMIUIMHBI B CTPYKTYpe 0Opa3oBaTeNLHOH MpOrpamMMel;
TpeOOBaHUA K YPOBHIO OCBOCHMS [UCUMIUIMHBI, OOLLyI0 TPYAOEMKOCTH U
coJiepKaHue JUCLUIITUHBL; oOpazoBaTebHbIe TEXHOJIOTHH; (hopmbl
NPOMEXKYTOYHOM aTTECTALMM; IEepevYeHb MPAKTHUYECKUX HaBBIKOB;, Yy4eOHO-
MeTOIII/I‘IeCKOéI M MaTepUalbHO-TEXHUYeCKoe oOecredYeHue  JTUCLMIIMHBL.
[Tonnocteio  cootBercTByer TpeboBanumsiv OI'OC BO mno HanpaBaeHHIo
noarotoBku 02.03.01 MatemaTnka ¥ KOMIBIOTEPHBIE HAYKH, HAINPaBIEHHOCTh
(mpopunb) MaremaTHdeckoe W KOMIBIOTEPHOE MojeaupoBanue. OCHOBHbIC
pas3zernsl MPOrpamMMbl HAlLIM CBOE OTpaKEHHE B IEpeYHE IMPEJICTABJIIEHHBLIX B
paboyell mporpaMme HeOOXOIMMBIX 3HAHWH W KoMmIeTeHUMi. Pacrnpenenexue
BPEMEHHM, OTBOJMMOIO Ha MW3yYeHHE pa3IMYHBIX pa3JesioB Kypca, BKIIOuas
CaMOCTOSITeJIbHYIO paboTy, COOTBETCTBYeT MX TPYHAOEMKOCTH. [lpuBenéHHbIE B
IporpamMMe NpUMepbl KOHTPOJNBHLIX 3alaHUil M JK3aMEHAIMOHHBIE BOMPOCH
MIO3BOJIAIOT OINPEJCTUTh YPOBEHL 3HAHUN M YMEHUM CTYICHTOB.

B nenowm, paGouas nporpaMma QHCHMIUIMHEI «AHAJTHTHYECKAS TEOMETPUS»
ansa  HampaBienus  02.03.01  orBewaeT cOBpeMEHHBIM  TpeGOBaHMAM K

00pa3oBaTeNbHOMY MPOLECCY ¥ MOXKET ObITh MCTIONB30BAHA JUISl TIPENOAABAHHUS B
OI'EOY BO «KyoI'V».

KaH(1/1aT [eJarOrH4ecKuX HayK, T0ILEHT
kadenpesl MaTeMaTuku ¥ uHGopmariku ['EOY
MPO Kpacnonapckoro kpast

[Tonnucs 3aBepsito



PELIEH3HWA
Ha pabo4yio nporpaMMy JHCHHMITUTHHE! (MOIYIA)
B1.B.11 AHAJIMTUYECKAA 'TEOMETPHA
no Hanpasnerio noaroroeku 02.03.01 MaremaTika U KOMIBIOTEPHEIE HAYKH,
HANPaBIeHHOCTH (MpoduIb) BeraucnTebHbIe, NporpaMMHEBIe, HHOPMAITHOHHES
CHCTEMBI ¥ KOMIBIOTEPHBIEC TEXHOJNOIHH, NOANOTOBNCHHYIO JOLEHTOM Kadeapsl
(hYHKIHOHANBHOIO aHaNKM3a 1 aredpsl
Ky6 I'Y xanamnarom neparorndeckux Hayk Bacunsepoii U.B.

Pabouas nporpaMma JIHCIHMIIHEB] «AHATHTHYECKASA NeOMEeTPHSD CO/IPIKHT:
[eTH M 3a7a49d OCBOCHHA NHCLHIUIHHBI, MECTO AMCUMIUTHHEI B cTpykType OOIT
BO; TpeGoBanua K pe3ynbTataM OCBOCHHS COJCPKAHUA AMCIHHILUIHHBL, CTPYKTYPY
H COJECpXaHHE [IUCUMINIMHEL o0pa3zoBaTelbHble TEXHOJOTHH, OLIEHOYHEIE
CpejICTBa I TEKYNIero KOHTPOJA YCIEBAEMOCTH, NPOMEKYTOYHOH aTTeCTalyMu
[0 MTOraM OCBOCHHA ¥ y4eOHO-MeTogH4ueckoe oldecreveHHe caMoCTOSTEeNLHOMH
paboTel cTyAeHTOB; yueOHO-Merojuyeckoe W MH(OPMALMOHHOE ofecnedeHue
AUCLHIUIHHEL, MATCPHANBHO-TEXHHYECKOe 00ecTedeHHe THCIHILUIHHEL

Haspanwe w®  comepxanme  pabodell  nporpaMMel  JHCHHMIUTHHEI
«AHATNTHYECKAas T€OMETPHA» COOTBETCTBYET YueOHOMY IUIAHY 1O HANPaBJIeHMIO
noarorosku 02.03.01 Maremarska ¥ KOMIBIOTEPHBIC HAayKH, HANpPaBIeHHOCTH
(mpoduns) BeraHcIATeNbHEIE, MPOrpaMMHLIE, HHOOPMAIHOHHEIE CHCTEMEI H
KOMINBIOTEPHBIE TexHoorun, a takke O®I'OC BO no HanpapleHHIO NOATOTOBKH
02.03.01 MaremaTHka ¥ KOMIIBIOTEPHBIE HAYKH.

ITporpamMma paccMaTpHBaeMoOro Kypca BKIIOYAET TNaBHBIE TNOHATHA H
VTBEPAKICHHUS COBPEMEHHOIO Kypca aHATMTHYECKOH reomerpuu. LleHTpanbHbIMH
TEMaMH KypCa TPaaNIHOHHO ABNSIOTCA pajjienbl: NpAMas U IUIOCKOCTh, KPUBBIC U
NOBEPXHOCTH BTOPOr0 MOpAAKA, TEOPHA OPTOTOHANBHBIX HWHBAPHAHTOB C
Knaccuukanmeil KpHBBIX BTOPOTO NOPSIKA.

TpamuIHOHHO KypC AHANMTHYECKOH reOMETPHH HAYMHAETCH C IEMEHTOB
BEKTOPHOH aireOpbl H MeTo/la KOOPAMHAT HA IUIOCKOCTH W B NMPOCTPAHCTBE, HTO
OTpaXeHO B nporpamme. Takxe onuCHIBAIOTCS 2JIeMEHTAPHEIE CBOMCTBA JJUIHIICA,
runepdonsl, napabosl.

B nmponecce msyuemns Kypca MCHOONB3YIOTCA pasiHuHEle  (BOPMEI
CAMOCTOATCNLHON paboThl, CPelM KOTOPHIX BBIMONHEHHE THUIIOBOrO pacyera o
TeMaM JAHCIHILTHHBL.

C yuerom BRIIECKa3aHHOTO, CUMTAaIO, 4T0 paboyas nporpamma no Kypey
AnanmuTHyeckas  reomerpus  auns  Oaxanaspo  wanpasienns  02.03.01
COOTBETCTBYET TOCYAapCTBEHHBIM TpeDOBaHMAM K COJEPKAHMIO H YPOBHIO
MOArOTOBKH CTY/IEHTOB H MOXer ObiTe peKOMEHAOBaHa If BHICHIHX Y4eOHBIX
3aBeICHHH.

PenenszedT e
NOKTOp (H3MKO-MaTeMaTHYECKHX Hayk, {

npodeccop Kadeapb MaTeMaTH4ECKOT0
moaennposanns Ky6I™y ITaBnosa A.B



