MunucTepcTBO HayKH M BhIciero obpasoBanus Poccuiickoit Denepaiyun
(enepanbHOE rocy1apCTBEHHOE GIOKETHOE 0OPA30BATENLHOE YUPEKICHUE
BBICILIET0 00pa30BaHUs
«KybaHcKuii rocy1apCTBEHHBIN YHHBEPCHTET
DakynbTeT MaTEMAaTHKA W KOMITBIOTEPHBIX HAYK

YTBEPXIIAIO
ITpopexTop mo yueGHO#l pabore,

o0pa3oBaHUsl — IEPBbIH

/

Xarypos T.A.

PABOYAS NTPOI'PAMMA JUCHHUITIJIMHBI
b1.0.18 AHAJIMTUYECKAS 'EOMETPUSI

Hamnpasnenune nogrorosku 02.03.01 MaremaTika ¥ KOMIOBIOTEPHEIE HAYKH

Hamnpasnennocts (mpouins) Anrebpa, Teopus Ydces U JUCKPETHBIN aHaIn3

BI)I‘-II/ICJ'II/ITCJIBHBIC, nporpaMMHBbIE, HHd)ODMaHHOH-
HBIC CHUCTEMBI 1 KOMIIBIOTCPHBIC TCXHOJIOT'MHU

MaremaTiu4eckoe U KOMIIBIOTEPHOE MOACIUPOBAHUEC

®opma oOyueHus _ovHas

KBanmudukarus GakanaBp

Kpacnonmap 2019



Pabouast nporpamma ucuummmasr AHAJIMTUYECKASI TEOMETPUS cocras-
JICHA B COOTBETCTBUU C (e/IepaibHBIM TOCY JaPCTBEHHBIM 06pa30BaTElbHBIM CTaH-
AapTom Bpicmiero obpasosanus (PI'OC BO) 1o HanpasieHWIO MOATOTOBKH
02.03.01 MaTemaTnKa U KOMIIBIOTEPHBIE HAYKH

[Tporpammy cocrasui(u): /4{
B.H. CaBun, Jl0neHT, KaH/1.TeXH.HAYK "()

Pabouas nporpamma JUCHUIITMHBT AHATATHYECKAS reOMETpHsl yTBEpIKIeHa Ha 3a-
cetanuy Kapeapsl GyHKIMOHANBEHOTO aHAIN3a U aIreGpbl
npoTokoa Ne 9 ot «12» anpenst 2019 .

3aBexyrowuit kadenpoit (paspaborumka) Bapcykosa B.IO. Zg

Pabouast nporpamma o6cyx/iena Ha 3aceanuu kadepsl GyHKIOHAIBEHOIO aHa-
JIM3a U alnreOpel

nporokost Ne 13 ot «18» ampens 2019 .,

3aBenyromuit kadenpoii (Beimyckarommeit) [aiinenxo C.B.

YTBeprieHa Ha 3ace/laHiyi YueOHO-MeTOANYECKONH KOMUCCHH (axynpTera Mare-
MaTHKHU U KOMIILIOTEPHBIX HAYK

nporokost Ne 2 ot «24» anpesst 2019 r.

[Ipencenarens YMK ¢axynsrera Turos [.H. WJC

PenenzenTsr:
Kupuit K.A. - kaugunar Qusnko-mMareMaTHueckux HayK, IOLIEHT KadeIpsl pu-
KnanHoi maremaTuku Kyol'TY

[laBiosa A.B. - nokTop (u3KKO-MaTeMaTHUECKNX HAYK, npodeccop kadenpsr Ma-
TeMaTH4ecKoro mojennposanus 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 KIACCHUYECKUM MAaTeMaTHYECKUM
anrapaToM ISl JAIbHEHUIIIEro UCTIOIB30BaHUS B IPUIIOKECHUSX.

1.2 3agaun AUCHMUILINHEL,

[Ipu ocBOCHHMM NUCIUIUIMHBI «AHAIUTUYECKAsh TE€OMETPHUS» BbIpaOaThIBaeTCsl oOIeMa-
TeMaTU4YecKasl KyJbTypa: YMEHHUE JIOTUYECKH MBICIUTD, MPOBOJIUTH J10KA3aTEIbCTBA 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 MeToaoB. [lomydaembie 3HaHUS JIeXKaT 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.

JlucuumiuHa «AHaTUTHYECKass TeOMETPHUs» OTHOCUTCS K oOs3arenbHOi yacTu broka 1
"Iucuurmmuael (Moxynn)" yaeoHoro miaHa. JlJis ee yCrenrHoro u3y4eHus JOCTaATOYHO 3HAHUHN U
YMEHHM, TPUOOPETEHHBIX B CPEIHEH LIKOIIE.

OcBoeHME aHATUTUYECKON IeOMETPUU SBJISIETCSI OCHOBAHUEM JUIsSl YCIEIIHOIO OCBOEHHUS
KaK JalbHEUIUX 0a30BBIX KypCOB — IMHEHHON anreOpsl U reOMEeTpuH, (PyHKIIMOHAIBHOTO aHa-
nmn3a, nuddepeHanbHoi reoOMeTpUH, MEXaHUKH, TaK M CHEIHAIbHBIX KypcoB ( anreOpaunde-
CKOH reoMeTpHH, KOMIBIOTEPHOI reoMeTpun). Takyke NpuoOpPETEeHHbIE 3HaHUS MOTYT IOMOYb B
HAyYHO-HCCIIeI0BaTeNIbCKOU paboTe.

1.4 TlepevyeHb MIaAHMPYEMBIX Pe3yJIbTATOB O0Y4YeHUS MO IMCUHMILINHE, COOTHECEH-
HBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/bHON MPOrPaMMBbI.

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HAmpaBJIeHO Ha (opmMupoBaHuE y 00ydaro-
nxcsa komnerenuu OIIK 1

No Nunexc | ConpepxaHue KOM- B pesynbprare uzydeHust yueOHOM AUCIUILUIUHBI 00Y-
. | KOMIe- | [eTeHIHH (umm eé Yaloluecs JOJIKHbI

" | TeHIMM 4acTu) 3HATh YMeETh BJIaJIeTh
1. OIIK-1 | crmtocOOHOCTBIO KOH- | 3HATh: OCHOBHEIE | YMETH: pe- | Bnagets: wMa-

CYJIbTHPOBATb W HC- | [IOHATHA  aAHAJIU- | IATh  3aJda4YU | TCMaTUUCCKUM
I10JIb30BAaTh q)YHJIa- THYECKOI reo- | BBIYUCIUTCIIb- | allllapaToOM
MCHTAJIBHBIC 3HAHHUA | MCTPUHU, OIPECAC- | HO'O U TCOpEC- aHAJUTUYECKOMH
B 00JJaCTH aHAJUTH- | JICHUS W CBOMCTBA | THYECKOIO Xa- TCOMCTPHH,

YEeCKO TeOMETpPUH B | MAaTEMaTHUECKUX | paKTepa B | aHaTUTHYe-

npoeCCUOHANIBHONW | OOBEKTOB B JTOM | O0JMACTH Teo- | CKHMU  METO-

JeSITebHOCTH. obnmactu, (Gopmy- | METpUU TpeX- | JaMH HCCIeNI0-
JIUPOBKU  YTBEP- | MEPHOIO  €B- | BaHUA
KACHUM, METOMABI | KIUA0Ba reoMeTpuye-

uX  JoKa3zaTenb- | (appuHHOro) | CKMX OOBEKTOB.
CTBAa, BO3MOXKHBIE | IIPOCTPAHCTBA.
chepsl HX TpHU-
JIOXKEHHIH, B TOM
YyHClie B KOMIIBIO-
TEPHOM MOJEJIH-
pPOBaHMM T'EOMET-
pPHUYECKHUX
00BEKTOB U sIBJIE-
HUI.




2. CTpyKTYypa U copep:KaHMe JUCUMILIHHBI.

2.1 PacnipenesieHne TPyI10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.

OO6mmast Tpya0€MKOCTh AUCIUIUTMHBI COCTaBIsAET 7 3ad.ei. (252 yacoB), MX pacmpeaesne-
HUE 110 BUJaM paboT MPECTABICHO B TAOJIHIIC

Bun yue6HO# paboThI Bceero CemecTpbl
4acoB 1 2

KounrakTHas paGora, B TOM 4YHcCIe: 142,6 723 | 703
AyIUTOpHBIE 3aHATHUS (BCEro) 136 68 68
3aHATHSA JIEKIUOHHOIO TUIIA 68 34 34
JlaGopaTopHbIe 3aHATHS 68 34 34
HNnas koHTakTHasA padora:
KonTponb camocrositenbaoi padotsl (KCP) 6 2 4
[Tpomexyrounas arrectanus (MKP) 0,6 0,3 0,3
CamocrosiTeibHas paboTa, B TOM 4ncJIe: 56 11 45
[TpopaboTka yuyeOHOro (TEOpeTUYECKOro) MaTepuana 20 5 15
BoinonHenue nomamHux 3a1aHui (IOAroToBKa co- 24 3 21
0OIIeHMH, TPe3eHTAIHI)
[TonroroBka K TEKyIIeMy KOHTPOJIO 12 3 9
KounTtpous:
[ToaroToBka K sK3aMeHy 534 26,7 | 26,7
OO0mas Tpy10eMKOCTh | Yac. 252 108 144

B TOM 4HCJie KOHTAKT- 142.6 723 | 703

Hasi paboTa

3a4. e/l 7 3 4

2.2 CTpyKTypa AMCUMILIMHbI:
Pacrnipenenennie Bu10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3ienaM JUCIUILINHBL.
Pa3nens! mucuumuineel, n3ydaemsie B 1 cemecrpe (ounas ghopma)

KonmaecTBo gacor
Breaynu-
Ne HaumenoBanue paznenon Beero Aysa?:% Has TopZaﬂ
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. |[Ipocreiimue 3agaun Al', KOOpIHHATHBIE CHCTEMBI 9 4 4 1




o |BeKTOpBI, BEKTOPHOE IPOCTPAHCTBO 23 | 10 10 3
3 [Tpsimast TMHUSA Ha IJIOCKOCTU U B IIPOCTPAHCTBE. 33 | 14 14 5
" |[T;mockocTs.
4 |Konnueckue ceuenus. KaHoHHYECKHE ypaBHEHHS 14 | 6 6 2
Hmoeo no oucyuniune: 79| 34 34 1
Pa3zesnpl mucuuIuinHbl, n3y4daembie B 2 cemectpe (ounas ghopma)
KonnuectBo 4acos
Breaynu-
Ne HaumenoBanue pa3nenos Ay'H;IGT;)Tpa Has TOpHas
Bcero p pa6ota
J | 113 JIP | CPC
1 2 3 4 5 6
5 Konnueckue ceuenus. Kinaccudukanus kpuBbix BTo- | 24 | 8 8 8
" |poro nopsiaka
6. |Kimaccudukanus noBepxHocTeil BTOPOro nopsiaKa 26 | 8 8 10
7 HccnenoBanne KPUBBIX U TIOBEPXHOCTEH BTOporo mo- | 42 | 12 12 18
" |psanmka
8. |OproronanbHble U aQPUHHBIE TPEOOpPa30OBAHUS 21 | 6 6 9
Hmozo no oucyuniune: 1131 34 34 45

[Tpumeuanue: JI — nexuu, 113 — npaktuueckue 3anstust / cemunapsl, JIP — mabopaTopHsie 3aHs-
tust, CPC — camocrositensHas paboTa CTyaeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKINOHHOT0 THIIA.

Haumenoanue pas-
Jena

Coneprkanue pasjiena

®dopma TekyIe-
r0 KOHTPOJISI

2

3

4

[Ipocreiimme 3amaun
AT, koopauHaTHBIE
CHUCTEMBI

[Ipocreitmme 3ana4n AHATUTUYECKON T€OMETPUH
Ha TUI0CKOCTH. CHCTEMBI KOOPIMHAT: 1€KapTOBa
IPSIMOYTOJIbHAsA, KOCOYTOJIbHAs, TOJISIpHAst, Chepu-
yeckas, HuauHapuueckas. [lonsarue 06 ypaBHeHHH
KpHUBOW; YpaBHEHUsI KPUBOW B MapaMeTPpUIECKON
¢dopme. [Tonsarue Bektopa. CioxxeHnue BEKTOPOB.
YMHO)KeHne BeKTopa Ha uncio. CBONCTBA 3TUX
onepauuii. BekropHoe nmpoctpaHcTBo. JInHeliHOE
MpOCTPaHCTBO. OCHOBHBIE IOHATHUS U ONPEACICHUS.
JInneliHas 3aBUCUMOCTB BEKTOpOB. basuc.
CkaisipHO€, BEKTOPHOE M CMELIAHHOE IIPOU3BEE-
HHUE BEKTOPOB, UX CBOIMCTBA, KOOpAUHATHAs (opMma.

K

BexTopsl, BeKTOpHOE
IIPOCTPAHCTBO

[TonsTne BekTopa. CiiokeHHe BEKTOPOB. Y MHOXKE-
HUE BEKTOpa Ha yncio. CBOMCTBA 3TUX ONEPALUM.
BekropHoe nmpoctpancTBO. JIMHEHOE TPOCTpaH-
cTBO. OCHOBHBIE IOHATHSA U onpeaeneHus. JInnen-
Hasl 3aBUCUMOCTb BEKTOpPOB. basuc.

CkansipHO€, BEKTOPHOE M CMELIaHHOE MPOU3BEIe-
HUE BEKTOPOB, UX CBOICTBa, KOOpJUHATHAas opma.

[Ipsmast nuHus Ha

OO11iee ypaBHEeHHE PSMOi, ypaBHEHUE B OTPE3Kax




IUIOCKOCTH U B IIPO-
crpascrse. [lnoc-
KOCTb

Ha 0CAX, MapaMeTPUUYECKOe YpaBHEHUE MPSIMOH,
ypaBHEHHE TPSAMOM ¢ YIITOBBIM K03 punmeHTom,
HOpMaJbHOE ypaBHEHUE NpsaMoii. PacctosiHue ot
TOYKH J0 NpsMOH. B3anMHOE pacnoyioxKeHue npsi-
MBIX Ha MIOCKOCTHU. [Ty4ok mpsMBIX Ha MJIOCKOCTH.
OcHoOBHBbIE 337]a4i Ha NPSMYIO B INIOCKOCTH
Knaccudukanms nopepxuocteit. [lapamerpruyeckoe
IIpe/ICTaBICHNE JUHUU U TOBEpXHOCTU. O0111ee
ypaBHEHHUE IUIOCKOCTH, YpaBHEHHE B OTpe3Kax Ha
0csX, HOpMaJIbHOE YpaBHEHHME IIII0cKocTH. Paccros-
HUE OT TOYKH JI0 IIIOCKOCTH. B3aumHoe pacnono-
eHue riockocren. [Ipsamas B mpoctpancTse. Pas-
JTUYHbIC BUBI YpaBHEHUs npsMoil. B3aumuoe
PacrojoKeHue IBYX MPSIMBIX, IPSAMOM U IJIOCKO-
cti. OCHOBHBIE 33J]a41 Ha IPSIMYIO U TUIOCKOCTD B
IIPOCTPAHCTBE.

Konnueckue ceue- |Dmurc, runep6osna, napadosa. XapakTepusaus K
Hus. KaHOHMYeCKue |[3TUX JIMHUKA BTOPOro nopsaka. GokaabHbIE CBOM-
YPaBHEHUH. CTBa KOHMYECKUX ceueHuil. KacarenpHas Kk KoHM4E-
CKOMY Ce4eHMI0. JlnamMeTpbl KOHUYECKUX CEYECHUM.
Konnueckue ceue- |[Ipeobpa3zoBaHue ypaBHEHUs KPUBOM BTOPOTIoO I10- K
Hus. Knaccuduka-  |psaka (moBopoT, nmapauiensHblid nepeHoc). Knacen-
LIUS] KPUBBIX BTOPOTO |(puKanus KpUBbIX BTOPOTO MOpPsiAKa
opsJIKa
Knaccudukanus no- |Knaccudukanus KpuBbix BToporo nopsiaka. Cremu- K
BEPXHOCTEHN BTOPOro |ajbHas cucreMa koopauHat. Knaccudukanus no-
HopsIKa BEPXHOCTEN BTOporo nopsiaka. Ilosepxnoctu BTO-
poro nopsijika: 3JUIUIICOU b, TUIIEPOOIONIbI,
napaboouabl, LUIMHAPHL. [IpsmonuHelinble 00pa-
3YIOIIHE
HccnenoBanue kpu- |OpTOroHaIbHBIE MHBAPUAHTHI KPUBBIX U TOBEPXHO- IIK
BBIX M IIOBEPXHOCTEM |cTEl BTOPOro nopsaka. MccnenoBanve KpuBbIX, I0-
BTOPOT'O NOPSAIKA BEPXHOCTEHN BTOPOIO MOPSKA C IOMOIIBIO OPTOTO-
HaJbHBIX MHBAPUAHTOB U MOJYUHBAPUAHTOB.
IIepeceyenune moBEpPXHOCTEN BTOPOrO MOPSAKA C
npsiMoli. KacarenpHas IIIOCKOCTh K TOBEPXHOCTH
(xacarenbHas K KpuBO#). LIeHTp MOBEpXHOCTH, KpH-
BOH. /lnameTpanbHble INIOCKOCTH (JUaMETPhl KpU-
BOI1), IIIOCKOCTH CUMMETPHH MTOBEPXHOCTEH BTOPO-
ro nopsjka (0OCu CUMMETPUHN KPUBOI).
OproroHanbHble 1 |OpTOroHaJIbHBIE MPEOOPA30BAHMS HA TNIOCKOCTH U B IIK

adduHHBIE Tpeodpa-
30BaHUS

MIPOCTPAHCTBE, X CBOMCTBA. Kitaccel opToroHab-
HO-3KBHUBAJICHTHBIX (PUT'Yp HA MIIOCKOCTH U B MPO-
ctpancTBe. Knaccudukarus IBMKEHUN TIIIOCKOCTH
u pocTpancTBa. AdduHHbIE TpeodpazoBaHus,
cBoiicTBa. OcHOBHOM MHBapHaHT ad(GUHHOTO Mpe-
obpasoBanus. ApdunHas knaccudukanus JIMHUHN 2-

TO MOPSKA.

2.3.2 3anaTusa cemuHapckoro Tuna. He npenycmorpenst
2.3.3 JlaGopaTopHbIe 3aHATHSL.




HanmenoBanue pas-
Jena

Temaruka MpakTUYECKUX 3aHIATHN (CEMHUHAPOB)

®dopma TeKylIe-
0 KOHTPOJISI

2

3

4

[Ipocreimue 3agaun
Al', KOOpIMHATHBIE
CHCTEMBI

[Ipocreiimue 3a1aun AHaIUTUYECKON T€OMETPUN
Ha MII0CKOCTH. CUCTEMbI KOOPAUHAT: AEKapTOBa
NPSIMOYTOJIbHAS, KOCOYTOJIbHAs, TOJISIpHAst, chepu-
yeckas, uunuaapudeckas. [lonstue 06 ypaBHeHUM
KpHUBOW; YpaBHEHUsI KPUBOW B IIapaMeTPUYECKON
¢dopme. [lonarue Bekropa. CroxkeHue BEKTOPOB.
YMHOXkeHUEe BeKTopa Ha unciio. CBONCTBA 3TUX
onepanuii. BekropHoe npoctpanctBo. JInneitHoe
pocTpaHcTBO. OCHOBHBIE MOHATHUS U OIIPEEIICHHUS.
JIuneliHas 3aBUCUMOCTB BEKTOPOB. basuc.
CkaisipHO€, BEKTOPHOE U CMELIAaHHOE NPOU3BE/Ie-
HUE BEKTOPOB, UX CBOICTBa, KOOpJAUHATHAs Gopma.

P3
TP

BexkTopsl, BEKTOpHOE
IIPOCTPAHCTBO

[Tonstue BekTopa. Ciio)keHHE BEKTOPOB. Y MHOXe-
HUE BEKTOpa Ha yncio. CBOMCTBA 3TUX ONEPALUN.
BekropHoe npoctpancTBo. JIMHEHOE TPOCTpaH-
cTBO. OCHOBHBIE IOHATHSA U onpezeneHus. JInnen-
Has 3aBUCHMOCTb BEKTOpOB. basuc.

CkassipHO€, BEKTOPHOE U CMELIAHHOE IPOU3BE/e-
HUE BEKTOPOB, UX CBOIMCTBA, KOOpAUHATHAs (opMma.

P3
TP

[Ipstmast nuHMS HA
IJIOCKOCTH U B TIPO-
crpanctse. [loc-
KOCTh

OO1ee ypaBHEHUE MPSAMOIL, ypaBHEHHE B OTPE3Kax
Ha 0CsiX, IApaMETPUYECKOE YPAaBHEHHE IIPSIMOH,
ypaBHEHHUE IPSIMOK C YTIIOBBIM KO3 puiinenTom,
HOpMaJIbHOE ypaBHEHUE NpsAMoid. PaccTosiHue ot
TOYKH J0 NpsAMoil. B3anmHoe pacnosioxxeHue npsi-
MBIX Ha IJTOCKOCTH. [TydoK mpsiMbIX Ha MIIOCKOCTH.
OcHOBHBIE 337]a4M HA MPSAMYIO B INIOCKOCTH
Knaccudukanusa nosepxHocreit. [lapamerpuueckoe
Mpe/iCTaBJICHNE TUHUH U ToBepxHOCTU. Ob11Iee
YpaBHEHHUE IIJIOCKOCTH, YPABHEHHE B OTPE3KaxX Ha
0CSIX, HOpMaJIbHOE ypaBHEHHUE IIOCKOCTH. Paccros-
HHE OT TOYKH JI0 INIOCKOCTH. B3aumHoe pacriono-
KeHue ruiockocren. [Ipsamas B mpocrpancTse. Pas-
JIMYHBIE BUJIBI YpPAaBHEHMS NpsiMOi. B3anmuoe
pacIoNOKEHNE IBYX NPSAMBIX, IPSAMOU U IUIOCKO-
ctu. OCHOBHBIE 33/1a41 Ha MIPSIMYIO U TIJIOCKOCTh B
IIPOCTPAHCTBE.

P3
TP

Koununueckue ceue-
gusa. Kanonnyeckue
YpaBHEHUS.

Dnnunc, runepoona, mapadona. XapakTepuszaus
ATUX JMHUAW BTOPOro nopsaka. GokalbHbIE CBOM-
cTBa KOHMUecKknX ceueHni. KacarenpHas kK KoHHYe-
CKOMY CEYEHMI0. /[namMeTpbl KOHUYECKUX CEUEHUN.

P3

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

[Ipeobpa3oBanue ypaBHEHUsI KPUBOM BTOPOIO MO-
pszaka (OBOPOT, MapaiienbHbli nepeHoc). Knaceu-
(uKanys KpUBbIX BTOPOTO MOPSAKA

P3

Knaccudukanus no-
BEPXHOCTEU BTOPOTO
MOpsIAKA

CrneuunanbHas cuctema koopauHat. Kinaccuduxarms
MIOBEPXHOCTEN BTOpOro nopsiika. [losepxnocru
BTOPOT'O MOPSKA: AIIITUIICOUbI, TUTIEPOOTOUIBI,
napaboouabl, TUIMHAPHL. [IpsmonuHelinbie 00pa-
3yroIue

P3




Uccnenosanue kpu-
BBIX U ITOBEPXHOCTEU
BTOPOTO MOPSAKA

OptoroHanbHble HHBAPUAHTHI KPUBBIX U TOBEPXHO-
cTelt Broporo nopsiaka. MccnenoBanue KpuBbIX, MO-
BEPXHOCTEH BTOPOI0 MOPSAIKA C TOMOIIBIO OPTOT0O-

P3

BOW.
BOH)

HaJIbHBIX MHBAPHUAHTOB U ITOJIyMHBAPUAHTOB.
Ilepeceuenue MOBEpXHOCTEW BTOPOIO NOPSIKA C
npssMoii. KacarenpHas IJIOCKOCTh K TOBEPXHOCTU
(xacarenbHas K KpuBOH). LIeHTp MOBEpXHOCTH, KPH-

, IJIOCKOCTU CUMMETPHUU MTOBEPXHOCTEHN BTOPO-
ro nopsijika (0Cu CUMMETPUH KPUBOIL).

JnamerpanbHble INIOCKOCTH (AMaMETPbl KpU-

OpToroHajibHbIE U
adpunHBIE TPEodpa-
30BaHUs

OproronanbHble Mpeodpa3zoBaHus Ha IJIOCKOCTU U B
MIPOCTPAHCTBE, UX CBOMCTBA. Kitacchl opTOroHab-
HO-9KBUBAJICHTHBIX (DUTYpP HA MJIIOCKOCTH U B MPO-
ctpanctBe. Kimaccudukarus nBmKeHUN MIIOCKOCTH
U ripocTtpancTBa. AQuHHBIE TpeoOdpa3oBaHus,
cBoiicTBa. OCHOBHOU WHBapuaHT ad)(HUHHOTO TIpe-
obpazoBanus. AddunHas KinaccupuKaIus TUHAN 2-
T'O TIOPSIKA.

P3

3amuTa J1abopaTopHOU

pabots! (JIP), Beimonnenue kypcosoro npoekta (KII), kypcosoii

pabotsl (KP), pacuerno-rpaduueckoro 3aganus (PI'3), nanucanue pedepara (P), scce (3), koi-
noxkBuyM (K), tectuposanue (T), tunosoit pacuer (TP), nposepka koncnekra (I1K), pemenne
3agad (P3) u T.1.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX pa0doT (IIPOEKTOB)

He npengycmotpensl.

2.4 Ilepeyenb y4yeOHO-

MeTOAMYECKOro obecnedyeHus JJsi CAMOCTOSTEIbHOIH PadoThl

00y4YaKIIUXCS M0 TUCHHILINHE

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCIIUTLIUHBI

cTarus (3a4eT, SK3aMeH)

No B CPC IO BBITIOJIHEHUIO CAMOCTOSITENIbHOM paObOThI

1 2 3

1 |l[IpopabGoTka yueOHOTO |«Memoduueckue yKazauus no OpeaHu3ayuu CamoCmosmenbHOU
(TEOPETUUECKOT0) MaTe- |[Pabomvl CmyO0eHmos», ymeepoicoennvle Kagpeopoi GyHKkyuo-
puana HAIbHO20 ananuza u aneeopvi, npomoxon Ne 1 om 31 aszycma

2017 e.

2 |BeimosiHeHHE JOMAIIHUX [« Memoouyeckue yKazanus no OpeaHu3ayuu camoCmosmenbHoll
3amanuii (pelienue 3a-  |pabomvt  Cnyoenmoey, ymeepiicoenHvie Kagheopoi @ynxyuo-
nau) HAIbHO20 ananuza u aneeopvi, npomoxon Ne 1 om 31 aseycma

2017 a.

3 [[loarotoBka K Tekymiemy |« Memoouueckue yKazanusi no OpeaHu3ayuu camoCmosmenbHoll
KOHTPOJIIO (KOHTPOIIbHAS |[PAOOMbL  CHYOeHmoe6y, ymeepiicoentvie Kagheopoi gynxyuo-
pa6ota u 11p.) HAIbHO20 ananuza u aneeopvi, npomoxon Ne 1 om 31 aseycma

2017 a.
4 |[IpomexxyTouHas atte- |«Memoouueckue yKazanus NO Op2aHU3ayuu CamoCmosimenbHol

[pabomsl  cmyoeHmosy, ymeepicoeHHvle Kageopou @YHKYuo-
HAIbHO20 ananuza u aneeopvi, npomoxon Ne 1 om 31 aseycma
2017 e.




Y4eOHO-MeTOIYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONM pPabOThl OOYdYaIOIIMXCS M3
YHCIIa MHBAJIHU/OB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisiorcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA,

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIIBLHOTO amIapara:

— B mieyaTHo hopme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JIaHHBIN TTIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCAL.

3. O0pa3oBaTe/IbHbIC TEXHOJIOTHH.

[Ipu m3ydyeHuu AaHHOTO Kypca MCIOIB3YIOTCS TPAJUIUOHHBIE JICKIIUU U J1a0OpaTOpHBIC
3aHATHUA.

[enp 1abopaTOPHBIX 3aHATHI — HAYYUTh CTYJICHTA MIPUMCHSITH MOJyYEHHBIC HA JICKITHSIX
TEOPETUYECKHE 3HAHUS K PEUICHUIO U UCCIICOBAHUIO KOHKPETHBIX MaTEMaTUYECKUX M METOJIH-
YECKMX 3a7a4. B cemecTpe mpoBOsATCS KOHTPOJIbHBIE PaObOTHI JUIsl TPOBEPKU YCBOSHUSI MaTepH-
aja CTyJIeHTaMH.

CamocrosiTenbHast paboTa CTYAEHTOB SIBIISIETCS HEOTHEMIIEMOM 4acThiO IpoLecca Moro-
ToBKHU. [log camocTosTenbHON pabOTOM MOHUMAETCS YacTh yueOHOM TUIaHUPYeMOi padoThl, KO-
TOpasi BBIIOJHAETCS MO 33JJaHUI0 U IIPU METOAMYECKOM PYKOBOJICTBE IIpenoaBaTelis, Ho 0e3 ero
HEMOCPEJACTBEHHOTO yYacTHsI.

CamocrosiTenbHasi paboTa HampaBjI€Ha Ha YCBOEGHUE CHCTEMbl HAyUHBIX U MIpodeccHo-
HAJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHI U HABBIKOB, MPUOOPETEHHE OMBITa CAMOCTOSTENLHOM
TBOpueckoil aestenbHOCTH. CPC momoraer ¢opMHupoBaTh KyJbTYpPY MBIIUICHUS CTYICHTOB,
pacIMpsTh NO3HABATEIbHYIO AESITENBHOCTD.

Buapl camocTosiTenbHON paboThI MO KypCy:

@) no yenam: MOATOTOBKA K JIEKIUSAM, K MPAKTUYECKUM 3aHATUSM, K KOHTPOJIbHOH pado-
T€, K 9K3aMEHY, BBIIIOJIHEHWE TUIIOBOI'O pacyuera, MOJAroTOBKa MPOEKTHOTO CEMECTPOBOIO 3a/a-
HUA B BUJE MPE3EHTAIUH.

0) no xapaxmepy padomoli: N3y4eHUE JUTEPATYphl, KOHCIIEKTA JEKIUI; TOUCK JIUTEpa-
Typbl B OMONHMOTEKE; KOHCHEKTUPOBAHHWE PEKOMEHIYEeMOH /i CaMOCTOSITENIbHOTO HW3Yy4YeHUs
Hay4YHOU JIUTEPATYPHI; PEIICHUE 3a]1a4, TOJATOTOBKA MPOEKTA.

Jnst v ¢ orpaHUYEeHHBIMU BO3MOYKHOCTSIMU 370POBbS MPEAYCMOTPEHA OpraHu3anus
KOHCYJIBTAIIMH C UCTIOJb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CpeAcTBA JJISl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalMu.
4.1 ®oHA OLIEHOYHBIX CPE/ICTB /IS MIPOBeeHHs TeKYIero KOHTPOJIS.

Konrpoabnas padora Ne 1.

1.Jans! Tpu BepimuHb mapaenorpamma A(3,-5), B (5,-3), C(-1,3). Onpenenuts 4eTBEPTYIO
BepimHy /I, mpoTuBomonoxkuyio B.

2.BexTops! a,b,C monapHo 00pa3yroT ApyT ¢ APYTOM YIJIbl, KaXKIbIi U3 KOTOPBIX paBeH 60°.

3Has, 4To \5\ =4, ‘5‘ =2, ‘E‘ =6, onmpenenuTh MOAYJb BEKTOpa _p —a+b+c.



3. Mansl BekTopel a = (3,—1,—2),b = (1,2,—1) . HaiiTi koopArHATHI BEKTOPHOT'O IPOU3BEACHUS
(2a+Db)xb.
4. YCcTaHOBUTb, KOMIIJIAHAPHBI JIU BEKTOPbI

a=(1-13)b=(-221)c=(3-25).
5.Man tpeyronsnuk A(1,2), B(3,7), C(5,-13). Beruncauts [yIMHY nepneHaNKYIspa, OMyIeHHOIO
U3 BEpLIMHBI A Ha MeJUaHy, IpoBeAeHHY0 3 BepuHbl C. CocTaBUTh ypaBHEHUs CTOPOH Tpe-
YrOJIbHUKA, HAUTH KOOPAWHATHI TOUKH [IEPECEUYEHUS BBICOT TPEYroJbHHUKA, HANTH BHYTPEHHUH
yroi A TpeyrojibHUKa.
6.Ha ocu opauHaT npsMOYroJbHOW CHCTEMbI KOOPAWHAT HAUTH TOYKY, OJUHAKOBO YAAJICHHYIO
OT Hayaja KOOpJUHAT U oT npsiMoit 3X-4y+12=0.

KonTpoasnas padora Ne 2.

1.Yepes Touxy (3,4) IpoBecTH KacaTenbHble K KpHBOH 2X° —4Xy + Yy —2X+6y—3=0.
2 2
2.Yepe3 Touky (1,-3) mpoBecTu Xopay IJUIUICa T + 2 =1, conpsuKEeHHYIO THAMETPY

2x+5y=0.
3.HaiiTi och cMMMeETpHH U BepiuuHy napadonsl 9x” —12xy +4y> —8x=0.

4. OTHECTH K TTIaBHBIM OCSIM KPUBYIO 5X° +12Xy — 22X —12y —19 = 0.(YKa3aTh I7aBHbIE

HaIpaBJICHU).
5.Ilonw3ysick MHBapUAHTAMM, IPUBECTH K IIPOCTEHIIEMY BUY YPAaBHEHUE KPUBOU

5x% +8xy+5y? —18x—18y +9=0.

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

1 cemectp

1. Tlpocreiimue 3anaun AHATUTUYECKONW T€OMETPUH Ha IUIOCKOCTU (IeJIeHHE OTpe3Ka B

JTAHHOM OTHOIIEHHUH, PACCTOSIHUE MEXAY ABYMS TOUKAMH).

ITonsiTve BeKTOpa, ONEpaluy HaJl BEKTOPAMH U UX CBOMCTBA.

Omnpenenenne BEKTOPHOTO (JINHEHHOT0) MPOCTPAHCTBA, IPUMEPBHI.

[TonsiTre TUHEHHOMN 3aBUCUMOCTH (HE3aBUCUMOCTH) BEKTOPOB, cBoiicTBa JI3, JIH3.

['eomerpuyeckuii cMbich JI3 (KOITUHEAPHOCTH ).

['eomeTpuueckuit cmbicha JI3 (koMITaHApHOCTS ).

[TonsiTue 6a3uca, koopauHaThl BekTopa. [loHsATHE apu@MeTHnyecKoro N-MEpHOro Ipo-

CTPaHCTBA.

KocoyronbHast u nossipHasi cucreMa KOOpAMHAT Ha MIOCKOCTH, TPUMEPBHI.

CBs3p MeX1y NOJSAPHBIMH M JIE€KApTOBBIMU KOOpDAMHATAMU HA IUIOCKOCTH, NPUMEPHI

(ypaBHEHHMSI IPAMOM U OKPYKHOCTH).

10. Cepuueckas ¥ UIIMHAPHUECKAs CUCTEMa KOOPAWHAT B IPOCTPAHCTBE.

11. CxansipHoe npousBeZieHHE BEKTOPOB, IPOCTEIINEe CBOMCTBA.

12. CkansipHoe mpou3BeACHNE BEKTOPOB (JIUCTPUOYTUBHOCTD), KOOpJAMHATHAs (opma.

13. BekTopHoe nponsBeieHne, cBoiicTBa. KoopaunatHas opma.

14. CmemanHoe npousBeaeHue, cBoiicta. KoopaunatHas gopma.

15. Paznuunblie ¢popMbl ypaBHEHHS NPSIMOM Ha TUIOCKOCTH (OOIIMI BUJ ypaBHEHHUS, ypaBHeE-
HUE MPSIMOH, MPOXOASIIEH Yepe3 ABEe TOUKN).

16. Paziimunbie (OpMBI ypaBHEHHS MPSAMOW Ha TUIOCKOCTH ((hopma, paspelieHHash OTHOCH-
TEJIBHO Y; Yyepe3 TOUKY C 33JaHHBIM YIJIOBBIM K03 uiimeHTom).

17. Yron mexnay IByMS OpsIMBIMHU, YCJOBHS MNapalieIbHOCTH U MEPIEHINKYISPHOCTH.
VYpaBHEHME B OTpe3Kax Ha OCAX.

Nogakown
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18. YpaBuenue npsamoii B HopmanbHOU popme. [Tydok mpsiMbIX.

19. Obmee ypaBHEHHUE TUIOCKOCTH; B OTPE3KaX HA OCSX.

20. YpaBHEHUE MIOCKOCTA B HOpMaIbHOU (hopMme.

21. OCOOCHHOCTH PACIIOJIOKEHHSI TNIOCKOCTH B CUCTEME KOOPJIWHAT, B3aMMHOE PACIOJIOXKe-
HUE IIJIOCKOCTEH.

22. PaznuuHbie BUABI YpaBHEHHS MPSIMON B MPOCTpaHCTBe (0Ollee ypaBHEHWE, KAaHOHHYE-
ckas hopma).

23. Paznu4Hbie BUIBI ypaBHEHHsI MIPSIMOI B TIPOCTpPAaHCTBE (MapameTpuyeckas Gpopma, depes
JIBE TOUKH).

24. OCOOCHHOCTH PACIIONIOKECHHS MIPSIMOM B CUCTEME KOOpPJMHAT. B3auMHOE pacrioyioskeHue
IPSIMOY U TNIOCKOCTH, ABYX MPSMBIX.

25. HUccnenoBanne GopMbl KOHUIECKUX CEUCHHM (DJUIUTIC).

26. UccnenoBanue hopMbl KOHMUECKUX ceUeHUil (rumepoona).

27. UccnenoBanre GopMbl KOHUYECKUX CEUCHHH (1mapadoia).

28. KacarenpHasi K KpUBOU BTOPOTO TIOPSIKA.

29. JInameTp KpUBOM BTOPOTO MOPSIKA.

30. ®okanbHBIC CBOMCTBA KOHUYECKUX CCUCHHIM.

2 cemecTp
. Kimaccudukanust moBepxHOCTEH 2-r0 mopsaKa.
DIUIUIICOU.
['unepOononsl.
[TapaGononas!.
Konyc, numHaps!.
[TpsimonuHeHbIe 00pa3yrole NOBEPXHOCTEHN 2-T0 MOpsAKa.
OproroHanbHble MHBAPUAHThl YPAaBHEHUSI KPUBOH 2-TO MOPSAKA.
OpTtoroHanbHble THBAPUAHThl YPaBHEHUS TIOBEPXHOCTH 2-T0 MOPSIIKA.
JlnameTpanbHas INIOCKOCTh (ITPOM3BOJIbHAS CUCTEMa KOOPANHAT), IEHTP MOBEPXHOCTH.
. JlnameTp 1 LEeHTp KpUBOM 2-TO MOpsAIKA.
. Ocu cummeTpun KpuBOH 2-To mopsika (LeHTpaibHas KpUBasi).
. 'maBHBIE OCH KpUBOH 2-TO OpSAIKA.
. Ocb cumMMeTpuH KpUBOM 2-T0 MOpsi/iKa (HeLleHTpalbHask KpUBas).
. IInockocTy cHMMETpHUH MOBEPXHOCTH 2-T0 MOPSIIKA.
. KacarenbHas k kpuBo#i 2-ro nopsiaxa.
. KacarenbHast mi1ocKOCTh TOBEPXHOCTH 2-TO TOPSIKA.
. OproroHanbHble MPeoOpa3oBaHuUs MIIOCKOCTH.
. AdpduHHBIE TpeoOpa3oBaHusl (ONpeesieHUE, CBONCTBA).
. IlpoexTrBHBIE TPeoOpa3oBaHusl.

©CONDUTAWNE
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IIpumepHbIe IK3aMeHAIlMOHHBIEC OMJIETHI

1 cemectp

buner 1.

1. ITpocreiimue 3agaun AHATUTUYECKON Nr€OMETPUH Ha MJIOCKOCTH (JIeJIeHHEe OTpe3Ka B IaHHOM
OTHOLIEHHUH, PACCTOSIHUE MEXAY ABYMs TOUKAMH).

2. Paznu4Hble BUIBI YPAaBHEHHUSI IPSIMOU B IIPOCTPAHCTBE.

3.3agauva.

3.1 Haiitu neHTp npaBHJIbHOTO MIECTUYTOJIbHUKA, 3HAS ABE CMEXKHBIE ero BepiinHbl A(2,0) u

B(5, 3/3).
3.2 Hanucatp ypaBHEHHUE MIIOCKOCTH, NapaiiensHoi ocu OX u npoxosiiet uepes 1Be TOUKH
(4,0,-2) u (5,1,7).




burer 2.

1. OpToroHanbHbIe THBAPUAHTHI KPUBBIX BTOPOTO TOPSIAKA.

2. YpaBHEHHE NpsAMON B HOpMasibHOU popme. [Tydok mpsMbIx.

3.3anaya.
3.1.Jlanb! Tpu BepmuHbl napaienorpamma A(4,2), B(5,7) u C(-3,4). Halitu yeTBepTyto
BepiuHy /I, mpoTuBonexaniyto Bepae B.
3.2.BBIYHCINUTD YTOJ MEXKIY TUIOCKOCTIMH 6X+2Yy-47+17=0 u 9x+3y-62-4=0.

2 cemecTp

1. ITapabononp!.
2. OpToroHaIbHBIE MPEOOPA3OBAHMUSI INIOCKOCTH.

3.Yepes Touky (1,—2) mposenen auametp KpuBoit 3x? — 2Xy + 3y? + 4x + 4y — 4 = 0. Haiitu ypas-
HEHHE 3TOT0 IMAMETPa U JIMAMETPa EMY CONPSLKEHHOTO.

O1eHOUHBIE CpesICTBA AJIs HHBAIKU/OB U JIUL] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
BbsI BRIOMPAIOTCS C yUYETOM MX MHIMBUAYAIBHBIX IICUXO(PU3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOIMMOCTH MHBAJIMAAM M JIMIIaM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOJIHUTEIBLHOE BPpEMsI JIIsl IOJrOTOBKM OTBETA HA 3K3aMEHE;

— [IPU NPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTaTOB O0YyUEHHs] HHBAINJIOB U JIULL C
OTrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10POBbsl NPEAYCMATPUBAETCSA HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCS C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
U MHBAJIMJOB IpOIe/lypa OLIEHUBAHUS Pe3yJIbTaTOB OOyUEHMs MO AUCLUILIMHE MOXET IPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs HMHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMHU 3/I0pOBbsI IO AMCLUMILIMHE (MOJYJIIO) MpeAyCMaTpUBaeT NMpPeJOoCTaBIE€HUE WH-
dopmanuu B popMax, aAanTUPOBAHHBIX K OTPAaHMYEHUSAM UX 310pPOBbS M BOCHIPUATHUS HHPOpMa-
IUH:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B leyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA.

JUig nu1 ¢ HapyIIeHUsMH OIIOPHO-BUTATEIBHOTO alapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIH MepedeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YAIOIIUXCS.

Kpumepuu oyenuganua no npomesxcymounoi ammecmayuu

3auer BBICTABIIAETCS IO pe3yibTaTaM padoThl CTyA€HTa B TedeHue cemecTtpa. OTMeTka
«3a4TEHO» BBICTABIIAETCS CTYJEHTaM, KOTOPBIE PErYJISIPHO MOCEIIAIN 3aHATUS, BBINOIHIINA J0-
MalHue paboThl, HalMCalId KOHTPOJIbHbIE pabOThHI Ha MOJIOKUTENbHbIE OLleHKU. OTMeTKa «He3a-
YTEHO» BBICTABIISETCS CTy/I€HTaM, KOTOpble MpomycTiin 6onee 60 % 3aHATHI U HaUcaId KOH-
TPOJIbHBIE PA0OTHI HA HEYIOBJIETBOPUTEIHHBIE OIICHKH.

OneHrBaHue OTBETA HA 9K3aMEHE, OCYHIECTBIISAETCSA 110 CIETYIOIUM KPUTEPHUSIM.

OneHka «0TJIMYHO» BBICTABIISIETCS CTYIEHTY, IOKA3aBIIEMy BCECTOPOHHHE, CUCTEMATH-
3UpOBaHHbIE, INTyOOKHE 3HAHUS y4eOHON MporpamMMbl JUCIUIUIMHBI U YMEHHE YBEPEHHO MpUMe-
HATb UX HA MPAKTHUKE NIPU PELIEHUH KOHKPETHBIX 3a/1ay;




Or1eHKa «XOPOII0» BHICTABISIETCS CTY/ACHTY, €CIIM OH TBEP/IO 3HAET MaTepHal, IPaMOTHO
U TI0 CYILECTBY U3JIaraeT ero, yMeeT MpUMEHTh NOJyYeHHbIE 3HAHUS Ha MPaKTHKE, HO JIOMyCKa-
€T B OTBETE WJIM B PEIICHUH 3a/1a4 HEKOTOPhIE HETOYHOCTH;

OneHka «y/A0BJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, IOKA3aBIIEMYy pa3pO3HEHHBIN
XapakTep 3HaHWUU, HEJOCTATOYHO MpaBHIIbHBIE (POPMYTUPOBKM 0A30BBIX MOHSATHH, HAPYIICHUS
JIOTUYECKON MOCIIE0BATEILHOCTH B M3JIOKEHUU MPOrpaMMHOr0 MarepHalia, HO MpH 3TOM OH
BJIaJICET OCHOBHBIMU pa3zeliaMu yueOHOM MporpaMMbl B HEKOTOPOM 00beMe, He0OX0TMMOM ISt
JTAIbHEUIIEro O0yYeHHUsI U MOKET MPUMEHSTh MOJIyYeHHbIe 3HaHUS 10 00pa3ily B CTaHAApTHOM
CHUTYallUH;

OneHka «HeyI0BJIeTBOPUTEIbHO» BBICTABISIETCS CTYACHTY, KOTOPHI He 3HaeT O0Jib-
el 9acTH OCHOBHOTO COJAEP)KaHUS Y4eOHOH MporpamMMbl JUCHUILIMHBI, JOIYCKAaeT TpyObie
OmnOKU B (POPMYJIMPOBKAX OCHOBHBIX MOHSATHI TUCIUILUIMHBI U HE YMEET UCMOJIb30BaTh MOIY-
YEeHHBIC 3HAHUS MIPH PEILICHUH THUIOBBIX MPAKTHYECKUX 3a]1a4.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS M CUUILTUHBI (MOTYJIfA).

5.1 OcHoBHas JiMTEpaTypa:

1. Unbun, Bragumup AnexcanapoBud. AHAJMTHYECKasi reoMmeTpus [ TekcT]: yueOHUK
it ctyaeHtoB gus. coer. / B. A. WUneun, D. I. Tlo3usk. - Uzn. 7-e, crep. - M.: DUSMATIINUT,
2006. - 223 c. - (Kypc Bpicmieii matematuku U MaremaTudeckor ¢usuku; Bem. 3) (Kmaccuue-
CKU yHUBEpCUTETCKUH yueOHuk). - ISBN 5922105116: 200 p.

2. Ly6epoumnep, Onbra HukonmaeBHa. 3a1auu U yrnpakHEHHs 10 aHATUTHYECKOW Teo-
metpuu [Tekcr] / O. H. Lly6epOumnep. - U3a. 34-e, ctep. - CII6. [u ap.]: Jlans, 2009. - 336 c.:
wi. - (YueOnuku uist By30B. CriennanbHast muteparypa). - ISBN 9785811404759.

3. Uy6epoumnep, O.H. 3amaun u ynpakHeHUS MO aHAJTUTHYECKON reomeTpuu [Dek-
TPOHHBIH pecypce] : yued. mocodue — nexrpoH. nan. — Cankr-IlerepOypr: Jlans, 2009. — 336
¢. — Pexum nocryna: https://e.lanbook.com/book/430. — 3ari. ¢ s3xpana.

4. Anexcanapos, [1.C. Kypc ananutuyeckoil reoMeTpuu U JMHEHHOHN anredpsl [Diek-
TpoHHBII pecypc] : yueb. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2009. — 512 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/493. — 3arun. ¢ skpana.

Jnist OCBOEHHMSI TUCIUTUTMHBI MHBAIMAAMHA U JIUIIAMU C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
310pOBbsI MMEIOTCSl M3JJaHHS B 3JEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«Jlanvy u «FOpatim»y.

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

Anexcannpos, [laBen Cepreesuu. Kypc ananutnyeckoil reoMeTpuu U JMHEHHON anreo-
pol [Teker] : yueOnuk / I1. C. Anekcanapos. - U3x. 2-e, crep. - Cankt-IletepOypr [u ap.] : Jlans,
2009. - 511 c. - (Knaccuueckas yueOHas muTeparypa o marematuke) (Jlydmme kiaccudeckue
yueOHukH) (YueOHuKH Ui By30B. CriennanbHas nutepatypa). - ISBN 9785811409082: 728.86.

2. COOpHHUK 337124 110 aHATMTUIECKON TeOMETPHH U TUHEIHOU anredpe [TekcT]: yueOHOe
nocobue / JI. A. beknemumena, /. B. bexnemumes, A. 1O. Ilerposuu, U. A. Uy6apoBs; oz pexn.
. B. bexnemumera. - Uzn. 4-e, crep. - Cankr-Ilerepoypr [u ap.] : Jlans, 2016. - 495 c. -
(YueOnuku uia By3oB. CrenuanbHas nureparypa). - bubmuorp.: c. 495. - ISBN 978-5-8114-
0861-0 : 799 p. 92 k.

3. Knerenuk , JI. B. COopHuK 3amau mo aHanutudeckoi reometpuu [Tekct] : [yuebHoe
nocobue st BTy30B] / JI. B. Knerenuk; mon pen. H. B. Edbumosa. - U3a. 17-e, crep. - CIIO. :
[Tpodeccus, 2010. - 199 c. : un. - ISBN 5939130372 : 302.00.

4. Knerenuk, JI.B. COopHHK 3a/1a4 MO aHATUTHYECKON T€OMETPUHU [DJIEKTPOHHBIA pe-
cypc] : yueb. mocobue — DnektpoH. naH. — CankTt-IlerepOypr : Jlanp, 2016. — 224 c. — Pe-
®uM goctyna: https://e.lanbook.com/book/72582. — 3ar. ¢ sxpaHa.

5. [NoctHukoB, M.M. AHanuTndeckas reoMeTpus [DNeKTpOHHBINA pecypc] : yued. moco-
oue — OnektpoH. man. — Cankt-IlerepOypr : Jlans, 2009. — 416 c. — Pexum pgocrtyna:
https://e.lanbook.com/book/318. — 3arux. ¢ skpaHa.



5.3. Illepuoauyeckue U3IaHNs:

6. Ilepeyennb pecypcoB MHGPOPMALMOHHO-TEIEKOMMYHUKAUMOHHOH ceTn «UHTeEp-
HET», H606X0}II/IMLIX OJis1 OCBOCHUA ITUCHUIIJIMHBI (MOLly.]'[ﬂ).

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. Meronuyeckue YKa3aHus 1l 00y4al0IIUXCHA 110 OCBOCHUIO JUCUMILIMHBI.

Pazpen Tema Conep:xanue BonpocoB | Bua padorsl
TeMbI
Bompocsr 1-3 Bekropel, nmnpsmas u | [louck HeoOxoauMon WH-
1 TUIOCKOCTh ¢dopmanuu (CM. CIHM-COK JIH-

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

2 Bonpocsr 4-7 Kpusbie u nosepxHoctu | [louck HeoOXoauMoN HH-
BTOPOTO HOpsiIKA dopmanuu (CM. CHUCOK JIH-

TepaTyphbl).
3 Bomnpoc 8 Oprtoronanbuble u ad- | [Touck HeoOxomumMoil uH-
¢uHHBIE Tpeodpa3zoBanus | popManuu (CM. CHUCOK JIH-

TepaTyphl).

B ocBoeHuu AMCHMIUIMHBI MHBAIUAAMU U JULAMU C OIPAHUYEHHBIMU BO3MOXKHOCTIMU
30POBbsi OOJIBIIIOE 3HAYCHHE MMEET WHAMBHUyalbHas yueOHas pabora (KOHCY/IbTAllMU) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTepuara.

WunuBuayanbHble KOHCYJIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3alUU OOYYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy INpernojaBaTeseM U o00ydarollMMcS WHBJIWAOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3/10POBBSI.

8. Ilepeyenbr MH(POPMALHMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTe1bHOIO0 Npouecca no AUCHUIIHHE.

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

O6yqa}01uue KOMIIBIOTCPHBIC IpOTrpaMMbl IO OTACIBHBIM pa3aciaM HJIM TEMaM — HE
TpeOyroTcs.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecnedeHus .

OOyuaronye KOMITBIOTEPHBIE NMPOrpaMMbl 10 OTIACNIBHBIM pa3jenaM WIM TeMaM — He
TpeOyroTCs.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuajbHO-TeXHHYeCKass 0a3a, He0OX0AUMAs VI OCYILeCTBJIeHHs 00pa3oBa-
TEJILHOTO MPolecca Mo AUCHUIINHE.

MaTepI/IaJ'IBHO-TCXHI/IqCCKOC obOecrieueHue JAUCITUITIINHBI (MO-

Ne Bun pabor
JTyJIsl) ¥ OCHAIIICHHOCTh

1.| Jlexuuonnsle 3ausATUs | JICKIIMOHHAsT ayaWTOPHs, OCHAIEHHAs MPE3eHTAIMOHHON
TEXHUKOU (IIPOEKTOpP, 3KpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIUM NporpaMMHbIM obecrieyenueM (I110)

2. J'Ia60paT0pHHe 3aHs- CHCI_[I/IEUIBHOG IIOMCIICHHUEC, OCHAIICHHOC IlOCKOfI, MapKepaMu
THUA n MCJIOM



http://mech.math.msu.su/department/algebra
http://www.resolventa.ru/metod/student/determinant.htm
http://www.exponenta.ru/educat/class/courses/student/an/examples.asp
http://www.elibrary.ru)/

I'pynmoBeie  (MHIUBH-
JyallbHbIE) KOHCYJIbTa-
97071

Aynutopus

Texkymuii  KOHTpOIIb,
IIPOMEKYTOUHAsA aTTe-
CTanus

Aynutopus

CamocTosiTenbHas pa-
oorta

Kabuner miast caMOCTOATENbHOM pabOThl, OCHAIEHHBIA KOM-
IBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO IOAKIIOUEHUS K CETU
«MHTEpHET», POrpaMMOi 3KPaHHOI'O YBEIMUYEHUS U obeclie-
YEHHBIH  JIOCTYIIOM B  3JEKTPOHHYI  HMH(OpPMaIMOHHO-
00pa30BaTeIbHYIO CPEy YHUBEPCUTETA




PELIEH3HWA
Ha pabouyio nporpaMMy JTHCIHMITUTHHE! (MOXY/IA)
B1.B.11 AHAJIMTUYECKAA TEOMETPHA
no Hanpasnerio noaroroeku 02.03.01 MaremaTika U KOMIBIOTEPHBIE HAYKH,
HanpasieHHOCTh (mpodras) BerauciurebHbie, porpaMMHbIe, HHPOPMAIIHOHHEIE
CHCTEMBI ¥ KOMIBIOTEPHBIC TEXHOJNOIHH, NONOTOBNSHHYIO JOLEHTOM Kadeapsl
(hyHKIHOHANEHOrO aHaNK3a 1 anretpsl

Pabouas nporpaMma JIHCHUIIHEB] «AHATHTHYECKASA NeOMETPHSD CO/IPIKHT:
[eTH ¥ 3a0a49d OCBOCHHA NHCLHIUIHHBL, MECTO AMCUMIUTHHEI B cTpykType OOIT
BO; TpeGoBansa K peaynbTataM OCBOCHHS COJCPKAHUA AMCHHILUTHHBL, CTPYKTYPY
H CONECpXaHME [UCUMINMHEL o0pa3zopaTeibHble TEXHOJOTHH, OLIEHOYHEIE
CPejCTBa JUIA TEKYIIEro KOHTPOJA YCIEBAEMOCTH, IPOMEKYTOYHON aTTecTauyu
[0 UTOraM OCBOGHHA M y4eOHO-MeToaHueckoe ofecreveHHe CcaMOoCTOSTeNbLHOH
paboTel cTyAeHTOB; yueOHO-Merojuyeckoe W MH(OPMALMOHHOE obecneyenue
AUCLHIUIMHEL, MATCPHATBHO-TEXHWYECKOe 00ecneyeHHe THCIIHILIHHEL

Haspanwe w®  comepxanne  pabodell  nporpaMMel  JHCHHMIUTHHEI
«AHANUTHYECKas T€OMETPHA» COOTBETCTBYET YueOHOMY IUIaHY 1O HANPAaBICHMIO
noarorosku 02.03.01 Maremarika H KOMIBIOTEPHBIC HAayKH, HaNpaBIeHHOCTh
(mpoduns) BeMHCIHTENBHEIC, MPOrpaMMHBIE, HH(DOPMAIHOHHBIE CHCTEMEI H
KOMIBIOTEPHBIE TexHO/Ioruy, a Takke OIOC BO no HanpapJeHHIO NOATOTOBKH
02.03.01 MareMaTHka ¥ KOMITBIOTEPHBIE HAYKH.

ITporpamMma paccMaTpHBaeMoro Kypca BKIIOYAET TNaBHBIE TNOHATHA H
YTBEPKICHHS COBPEMCHHOIO Kypca aHaTMTHYeCKOM reomerpuu. LleHTpanibHBIMH
TEMaMH Kypca TPaJnIHOHHO ABRNSIOTCA pajjienbl: NpAMas U IUIOCKOCTb, KPUBEIC U
MOBEPXHOCTH BTOPOr0 MOpHAAKA, TEOPHA OPTOTOHANBHBIX HWHBAPHAHTOB C
Knaccuukanmeil KpHBBIX BTOPOTO NOPSIKA.

TpamuIHOHHO KYpC AHANMTHYECKOH reOMETPHH HAYMHAETCH C IEMEHTOB
BEKTOPHOH aireOphl H MeTO/la KOOPJMHAT HA IJIOCKOCTH W B MPOCTPAHCTBE, HTO
OTpaXeHO B nporpamme. Takxe OnuCHIBAIOTCS 2JIeMEHTAPHEIE CBOMCTBA JJUIHIICA,
runepdosl, napabonst.

B nmponecce wusyuenus Kypca MCHOONB3YIOTCA pasiHuHele  (GOPMEI
CAMOCTOATECNLHON paboThl, CPeM KOTOPHIX BBIMONHEHHE THUIIOBOrO pacyera Io
TeMaM JHCIHILTHHBI.

C yuerom BRIIECKa3aHHOTO, CUMTAaIO, 4TO paboyas nporpaMma no Kypey
AnanmuTHyeckas  reomerpus  aus  Oaxanaspo  wanpasinenns  02.03.01
COOTBETCTBYET TOCYAAPCTBEHHBIM TpeDOBaHMAM K COJACPKAHHIO H YPOBHIO
MOArOTOBKH CTY/IEHTOB H MOXeT ObiTe peKOMEHAOBaHAa If BHICIIHX Y4eOHBIX
3aBe/IeHHH.

PenenzenTt e
HOKTOp (DH3MKO-MaTeMaTHYECKAX HayK, 3

npodeccop Kadeapbl MaTeMaTHIECKOTO
mozennposanns Ky6I™y ITaBnosa A.B



PEHHEH3 U1
Ha pabodyro IporpamMmy JUCHUIUIMHBI
AHAJHTHYECKAS] F€OMETPHSI 110 HAIIPABIICHHUIO [T0ITOTOBKU

02.03.01 MaTtemaTHKa M KOMIILIOTEPHbIE HAYKH

Pabowass mnporpamma BKJIIOYaeT pas3felbl: LeIM M 3aJauyd  HU3ydeHHs
JQUCIMILIMHBI, MECTO JMCHMIUIMHBI B CTPYKType 00pa3oBarTellbHON IpOrpamMmbl;
TpeGOBaHMsT K YPOBHIO OCBOGHMSI JUCLUILIMHBL, 00IIas TPYyIOEMKOCTh U
coJiepKaHue JIACHUIUIUHBL oOpa3oBareilbHbIe TEXHOJIOTUU; hopmBbl
IPOMEXKYTOYHON aTTeCTAlluy; IepedeHb IPaKTHMYECKUX HAaBBIKOB; Yy4eOHO-
METOJMYECKOE W  MarepHalbHO-TeXHUYecKoe olecreueHue JII/ICIII/IHJII/IHI)I.'
[Tonnocteio  coorBercTByeT Tpeboanusm PI'OC BO mno HampasieHuro
noxaroToBku 02.03.01 MaremaTuka U KOMIbIOTEpHbIE HayKU. OCHOBHBIC pa3/ieiibl
IIporpaMMbl  HAllUIM CBOE OTpakeHHE B IIepedyHe Ipe/CTaBlIeHHBIX B paboueit
nporpaMMe HEOOXOJMMBIX 3HAHUN M KoMmIeTeHIMH. Pacrpesnenenue BpeMeHM,
OTBOJIUMOI'0 ~ HA  W3Yy4YeHHWe  pa3NMYHBIX  pas3/ielloB  Kypca,  BKIIOYas
CaMOCTOSTENBHYIO paboTy, COOTBETCTBYET UX TpynoémkocTH. [lpuBenéHHbIE B
IporpaMMe IPUMEPBI KOHTPOJIBHBIX 3adaHUM M JK3aMEHAlMOHHBIE BOIIPOCHI
TIO3BOJISIIOT OIPE/CIUTH YPOBEHb 3HAHUN U YMEHHUH CTYICHTOB.

B uenom, pabouast mporpamma JUCHHUITIMHBI « AHATUTUYECKASI TEOMETPHSI
s Hanpasienus  02.03.01  orBeuaeT COBpeMEHHBIM  TpeOOBaHHUSIM K
00pazoBaTesLHOMY IIPOLECCY U MOYKET OBITh MCIOJIL30BaHa /I IIPEroiaBaHus B

GI'bOY BO «KybI'Vy.

npod. kad. NPUKIATHON MaTeMaTUKH
Ky6anckoro rocyapCTBEHHOIO
TEXHOJIOTMYECKOTO  YHUBEPCUTETA,

JIOKTOP TEXH. HAYK, JOLICHT )/ v : AN I-I.A.I--layMOBa
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