MuHHCTEpPCTBO HAYKH M BBICIIIETO 00pa30BaHUs
Poccuiickon denepanmnu

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEXKICHHUE BBICIIIET0 00pa30BaHUs
«JloHEeK1 roCcy1apCTBEHHBIN YHUBEPCUTET)

®dakynpTeT MaTeMaTUKUA U MTHPOPMAITMOHHBIX TEXHOJIOTHIA
Kadenpa Briciieit MaTeMaTUKU U METOJUKHU MPETIOIaBaHUS MaTEMATUKU

} YTBEPXIAIO
[OKYMEHT MOAMMCAH 3NEKTPOHHOM MOAMMCHIO

IPOPEKTOP
CepTudukar 03C1BBABF83E153235592ADEECA63FDD
Bnapeneu MALIAPOB MABE/T AHATOJbEBIY
[eficTauTeneH ¢ 06.07.2026 no 29.09.2027 I1. A. Mamapos
flonxwocTe npopekTop «16» ampens 2026 r.

MII

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

OCHOBAHUSA TEOMETPUH
YKpynHeHHas rpyIa HalpaBieHUun 44.00.00 OOpaszoBaHue U TEIArOTUYECKHE
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Pabouass mporpamma muctuIuiiHbel «OCHOBAHMSI TeOMeTPUM» Il OOyYaromuxcs IO
HarnpaBieHuto noarotoBku 44.03.05 Ilemarormyeckoe oOpa3oBanHue (¢ AByMS NPOGUISIMH
nonroroBku) ([Ipoduns: Marematnka u wHPOpPMATHKA), COCTaBJICHAa HA OCHOBaHUU
@enepalibHOTO TOCYJApCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHAAapTa BbBICIIETO0 OOpa3oBaHUS —
OakamaBpuat 1o HampasieHuto moarotoBku 44.03.05 INemarormdyeckoe oOpa3oBaHue (C ABYMSI
npoUIsiMU TOATOTOBKHM), YTBEPKIACHHOIO MpHKa3oM MuHHCTEpCTBa 00pa30BaHUs U HAyKU
Poccwuiickoit @eneparuu ot 22 depains 2018 r. Ne 125 (¢ usm. u gomn.), [lopsiaka opranu3anuu u
OCYIIIECTBIICHUSI 00pa30BaTeNIbHOMN AESITEIbHOCTU M0 00pa30BaTEeIbHBIM MPOTPAMMAaM BBICIIETO
oOpa3oBaHusi — TmporpamMMamM OakalaBpuara, TMporpaMmaM CHEIUAINTeTa, MporpaMMam
MarucTpaTrypbl, YTBEPKICHHOTO MpHKa3oM MUHUCTEpCTBa HAyKH M BBICHIET0 0Opa3oBaHUS
Poccwuiickoit @eneparuu ot 06 anpernst 2021 r. Ne 245 (¢ u3M. ¥ JI011.), B COOTBETCTBHH C YISOHBIM
m1aHoM, yTBepkaeHHbIM YueHbIM coBeToM PI'BOY BO «/lonl'Y» mist Habopa 2026 rona.

PazpaboTuunk:

[Ipodeccop kadenps! BeICIICH MATEMATHKH 1

METOMKH MPETIOIaBaHuUsl MATEMATUKH

JIOKTOp (hu3.-MaT. HAYK, JOLCHT A.B. Ma3ueB

PaGouas mporpamMma omoOpeHa Ha 3aceqaHuM Kadeapbl BbICIIEH MaTEeMaTHKA U METOAMKHU
MpEnoIaBaHusl MaTEMaTUKHU
[Ipotokosn ot 09.04.2026 Ne8

3aBenyromuii kadeapoit E.U. Ckada
COI'NTACOBAHO:

Bpuo nekana dakynbrera MaTeMaTUKH U

MH(POPMAIMOHHBIX TEXHOJIOTHIA H.E. Mamenko
16.04.2026

VY4ebHo-MeToInuecKas KoMuccus GpakyabTeTa MaTeMaTHKU U HHPOPMALIMOHHBIX TEXHOJIOTHH.
[TpoTokoum ot 15.04.2026 Ne 3
IIpeacenarens 10.B. AGpamenkoBa

PykoBoauTens  OCHOBHOW  00Opa3oBaTesIbHON
MIPOrpaMMBbl, I-p NeA. HayK, Npod. E.N. Cxaga
09.04.2026
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1. MECTO JUCLIMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTEIbHON MOATOTOBKE 00yYarOUIMXCs, IPEAIIECTBYIOLINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

6a30Basi MOATrOTOBKA M0 MaTeMaTHKe B 00bEME MPOrpaMMbl CPEIHEH IIKOJIBI;

JMCLUIUIMHBI IpOorpaMMbl OakanaBpuara: Matemarndeckuit ananus; uddepenuuanbtele
YpaBHEHHUS U AHAIUTUYECKAsI TEOMETPUS.

1.2. JlucuuiuimHbl, KypcoBble pabOThl W MPAKTUKH, JUI KOTOPBIX OCBOEHHE IAHHOM
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIeCTBYOIIEE:

Teopernueckas mexanuka; OCHOBBI MaTEMaTUYECKOI'O MOAEITUPOBAHHUS.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepucTUKa

HaumeHnoBanue nokasarens 3HaueHue nokasaress
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 44.03.05 Ilemarornueckoe 0Opa3oBaHUE
(nanee — OII) (c IByMs MPpOQUIISIMU ITOATOTOBKH )

(ITpodune: Maremarnka 1 ”HGOPMATHKA)
udp 1 Ha3BaHUE B COOTBETCTBUU C b1.B.O/l. OcHoBaHusI reOMETPUHI
y4eOHBIM TUIAHOM
YacTts 00pa3oBaTeIbHON MPOrpaMMBbl BapuatuBHas yacTh: BbIOOp By3a
KomuuectBo 3a4eTHBIX eauHUL / BCErO 4acoB 45/ 162

B cnyuae mpenbsBiaeHHS OT O0ydYaroIIerocss WIM €ro pojauTens (3aKOHHOIO
MPEJICTAaBUTENS) 3asBICHUs Ha OOy4YeHHE MO aJanTHPOBAHHOW 0Opa3oBATEIbHOM IMpOrpaMMe
BBICILIETO 00pa30BaHUsl, MOAKPEIJICHHOIO 3aKIYEHHUEM IICHXO0JOTr0-MEINKO-TIeAarorn4ecKon
komuccun (IIMIIK) nnu meauko-coruanbaoi sxcneptussl (MCD) ¢ pekOMEHJAIUsIMU CO3/1aHus
WHIWBUYaIbHOW TporpamMmbl peaOwimmranuu u  abwmranuu  (MIIPA), mannas pabodas
nporpaMMa MoOXeT ObITh aJalTHPOBaHA C YYETOM HHIUBUAYAIbHBIX OCOOEHHOCTEH 3710pOBBS
00ydJaromerocs.

2.2.  Pacnpenenenue yacoB 1o popMam u repuoaaM oOydeHus

OO011ee KOJIMYECTBO 4acOB
o
o an CaMOCTOSI-
®opma < 3 ) Sona- i - o
> | 2 JIEKIA nabopa- | TpaKTH TEIBLHON opma
00y4enus 2035 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTPOJIS
KOHTPOJTH
OuHas 4 8 44 - 44 74 162 JK3aMeH

3. LEJU JUCLUTUIMHBI

[Toxa3ate  TpeOOBaHHMsSI K  TIOCTPOCHHIO  aKCHOMAaTHKH  JIFOOOW  TeOMeTpuu
(HETIPOTUBOPEUNBOCTh, HE3aBHCHUMOCTH, IOJHOTA); MO3HAKOMUTH C PAa3HBIMU T€OMETPHUSIMU;
MoKa3aTh, 4YTO COBpPEMEHHAs TEOMETPHs €eCTh, MpEeXKAEe BCEro, Hayka 00 O0O0OOIIEHHBIX
MPOCTPAHCTBAX, KOHCTPYHMPOBAaHHBIX Ha 0a3e KIACCUYECKOW TEOMETPUHM U H3y4aeMbIX MPHU
MTOMOIITH KaK anmapaTa Ju¢depeHInaTIbHOr0 HCUUCIICHHS, TaK U C TOMOIIBI0 TEH30PHOTO METO/1A.
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4. KOMHIETEHIINHN OBYYAIOIMEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

KomnereHuun WHaukaTopsl Pe3ynbrarel 00yueHus
IIK-4.  Cnocoben | [IK — 4.17. [Jemonctpupyet | [IK-4. 17.1. 3naeT ocHOBHBIE
MPUMEHATh 3HAHUE | YMEHHE  HMHTEPIPETUPOBATH | OMPENEICHUS U TEOPEMBI Kypca
OCHOBHBIX reOMETPUYECKHE MOJEIU B | TEOMETPHUHU.
IIOJIOKEHUHN KOHTeKcTe ecTtecTBeHHBIX HayK | [IK-4. 17.2. 3HaeT 0cCHOBBI
MaTeMaTH4eCKON Y KOMITbIOTEPHBIX TEXHOJIOTUH. | MATEMaTUYECKOT0 MOACIUPOBAHUS U
HayKu u METO/bI PEIICHHS CTAaHAAPTHBIX 3a/a4.
WH(pOpPMATHKH, [1K-4.17.3. 3naet MeToabI
OCHOBHBIX MOJICJIMPOBAHUS U OCHOBBI
MOJIOXKEHU N KOHCTPYKTHUBHOM r€OMETPHH ISl BCeX
UCTOPUH DPA3BUTHUSA CTyneHel oOpa3oBaHMUsL.
MaTeMaTUKU U [1K-4.17.4. 3HaeT OCHOBHBIE
MH()OPMATHKH, AKCHOMaTHUYECKHUE CUCTEMBI T€OMETPHUH.
SBOJIIOIHU I1K-4.17.5. YMmeeT ucnoab30BaTh CBOU
MaTeMaTUYeCKUX 3HAHUA B yueOHOM ITpoLiecce
uzaeiu B YUPEXKIEHUHN TOMIKOIBHOTO,
npodeccHOHATBLHON HA4aJbHOT0, OCHOBHOT'O, CPE/ITHETO
JeSITEIbHOCTH. o0miero oopa3oBaHusl.

I1K-4.17.6. YMeeT OIb30BaTLCS
cpeacTBaMu MH(POPMAIHOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTUN TSI
HATJISATHOCTH OOBSICHCHHMS PEIICHHUS

3a1a4.

11K-4.17.7. Bnaneer OCHOBHBIMU
HOHSITUSIMHU Qg depeHInaIbHOM,
IIPOCKTUBHOU 51 anreOpandeckoi
TE€OMETPHH.

o. I[TPOI'PAMMA JJUCHUITJIMHBI

HazBanue teMnl

Kpatkoe cogepkanue TeMbl (BOIIPOCH! TEMBI)

Pasnen 1. Beenenue B OCHOBaHUE
T€OMETPUHU

JInHeliHBIE aKCUOMBI

1.3.

1.1. ®opMynupoBKa JIMHENHBIX AKCUOM.
1.2. AnreGpa OTpe3KOB.
W3mepenne 1IMHBI.

TnockoCTHBIE aKCUOMBI

2.1.

2.3.

®opMyIHPOBKA MIIOCKOCTHBIX aKCHOM.
2.2. Anrebpa yrios.
M3mepenue yrios.

HpOCTpaHCTBCHHBIC AKCHOMBI

3.1.

®opMyIMpPOBKA MPOCTPAHCTBEHHBIX AKCHOM.

3.2. [lonsitue Gurypsl.
3.3. Benuuuna.
Paspmen 2. ITnomans 1 00beM
[Tmomans 4.1. Onpenenenue MmiIomaIu.

4.2.

N3mepenune miomaim.
4.3. AJAUTUBHOCTD IIJIOIIAIH.

Oco0eHHOCTH U3MEpPEHUS TIOIAIN

5.1.
5.2.

@urypsl ¢ ONpeeIeHHOI MI0IA/bIO.
[Tnomaau pa3HbIX MHOTOYTOJIBHBIX (UTYD.
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5.3. Il mpob6nema ['mnpOepTa 0 paBHOBETUKOCTH U
PaBHOCOCTaBICHHOCTH MHOTOYT'OJIbHUKOB.
5.4. Tlnomaan HEMHOTOYTOJIBHBIX (QUTYP

O0beM

6.1. Onpenenenue oobeMa.

6.2. 3mepenue 00beMOB.

6.3. O6beMBI MHOTOI'PaHHHUKOB.

6.4. 11l npo6siema ['mnpOepTa 0 paBHOBEITUKOCTH U
PaBHOCOCTABJIEHHOCTH MHOTOTPAHHUKOB.

6.5. O6GbeMBbI HEMHOTOTPAHHBIX TEI.

Pazpnen 3. JIpyrue ocHOBaHUsI TEOMETPUU

Koopannatsl

7.1. IlonsiTHE KOOpANHAT.

7.2. KoopimHaThl Ha MJIOCKOCTH.

7.3. KoopimHaThl B IPOCTPAHCTBE.

7.4. KoopauHaThl B IPOCTPAHCTBE N-TO MOPSIKA.

AnanuTudecKrue OCHOBAaHUS TreoMeTprun

8.1. AnanuTnueckas akCMOMaTHKa INIAHUMETPUU.
8.2. AHanMuTHYeCKasi akCHOMaTUKa CTEPEOMETPUH

AKcroMaTuka B
HOHUMaHWUH

OTBJICUCHHOM

9.1. HempoTHBOPEYMBOCTh aKCHOMATHKH.
9.2. He3aBUCHMOCTE aKCUOMATHKH.
9.3. IlomHOTA aKCHOMATHKH.

Paznrble cucTteMbl akCHOM

10.1. Dx30THUECKAs MOJIENb MJIAHUMETPHUH.

10.2. 3aMKHYTBIE U HE3aMKHYTbIE aKCHOMAaTHKHU.
10.3. Pa3nuune akCMOMaTHUK 110 BIOOPY OCHOBHBIX
MTOHATH.

10.4. Axcuomaruka ['unsb6epra.

Paznen 4. PazHbie reomeTpun

I'eomerpust JlobaueBCKOTO

11.1. Akcuoma JlobaueBCKOrO.
11.2. Moaenu reometpun JIo6aueBckoro.
11.3. ®axTel reomerpun JIobaueBCKOTO.

MHOFOMepHOG CBKJIMJOBO IPOCTPAHCTBO

12.1. KoopaunaTHasi akcuoMaTuka N-MEpPHOTO
€BKJIMJIOBA MTPOCTPAHCTBA.

12.2.  PaBHOCMJIIBHOCTbD  T€OMETPUYECKOM U
KOOPJAMHATHON CUCTEM aKCHOM.
12.3. T'pynmoBoe omnpeneneHue €BKIUAOBON
TE€OMETPHH.
12.4. I'pynmoseie AKCHOMBI €BKJINJ10BA
IIPOCTPAHCTBA.
I'pynnosoit MIPUHIIUI ocHoBaHu# | 13.1. HMHBapuaHTHOCTB CBOMCTB buryp
reoMeTpuu OTHOCHUTEJIbHO T€OMETPUUECKHUX MTPeoOpa3oBaHuil.

13.2. I'pynnoBoii npuHuumn ahGuHHON reoMeTpuu
N U3MEPEHUM.

FCOMeTpI/IH TECOPHUH OTHOCUTCIIBHOCTHU

14.1. JlopeHiieBbie CUCTEMBI KOOPIUHAT.
14.2. [TpuHIHD OTHOCHUTEIIBHOCTH,
(byHIaMEHTAILHBINA 3aKOH ITPHPO/IBL.

KakK

PumanoBa reomerpus

15.1. BHyTpeHHsIs reoMeTpusi TOBEPXHOCTH.
15.2. Onpenenenne PumanoBoil METPUKH.
15.3. O n1pyrux «reoMeTpusixy.




6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIIMHBI

6.1.

6

dopma o0yyeHus — ouHasi, Kypc — 4, cemectp — 8

HanmenoBanmus pasaciioB U TEM

KomngectBo yacos

Jlexn. | Jla6op. | Ipakr. | CPC+K | Bcero

Pasgen 1. BBenenue B ocHOBaHueE 11 - 11 18 40
TCOMETPUH

JIuHEeHBIE aKCMOMBI 3 - 3 6 12
[110CKOCTHBIE aKCHOMBI 4 - 4 6 14
IIpocTpaHCTBEHHBIE AKCUOMBI 4 - 4 6 14
Pazgen 2. [Tnomans 1 06beM 11 - 11 18 40
[Tnomane 3 - 3 6 12
Oco0eHHOCTH U3MEPEHUs TIOIAIN 4 - 4 6 14
O6beM 4 - 4 6 14
Pasnen 3. JIpyrue ocHoBaHMsI T€OMETPUU 11 -- 11 19 41
Koopaunnarsl 3 - 3 4 10
AHaIMTUYECKHE OCHOBAHUS T€OMETPUH 3 - 3 5) 11
AKCHOMATHKA B OTBJICYEHHOM IMOHUMaHUU 3 - 3 5 11
Pa3Hble crcTeMbl aKCHOM 2 - 2 5 9
Paznen 4. PazHbie reomeTpun 11 - 11 19 41
I'eometpus JloGaueBckoro 2 - 2 3 7
MHoroMepHoe eBKJIUI0BO MPOCTPAHCTBO 2 - 2 3 7
['pynnoBoil npuHIMI OCHOBaHUM T€OMETPUU 2 - 2 3 7
['eomeTpus TeOpUN OTHOCUTEIHLHOCTHU 2 - 2 B 9
PumanoBa reometpusi 3 - 3 5 11
NTOI'O ITO KOMITOHEHTY OIIOIT 44 - 44 74 162

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYVIIEI'O KOHTPOJIS
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOIIPOCHI

1. TloBepxuocts f (W, Z) = W2 — Py (z) = 0 siBIIsieTcsl ... TOT/ja ¥ TONBKO TOT/[a, KOT1a MHOTOUIEH

Pn () He uMeeT KOpHEH:
A) HEOCO00i1;
b) snnuntuueckoi;

Obli1a BIIEpBbIE pa3BUTA:
A) M. Ocrtpor Pane Kuwm;
b) P. [lexapTom;

Tt0 A=expX € 0 (n)?
A) matpuna A yHUTapHa;
b)detA=1;

A) ogHOMEpHOM;
b) nBymepHOM;
A)R?; B)R; B) -R;
A) maTepualnbHbIE TOUKH;

b) cobpiTHE, TOTOOHO TOUKAM;

B) pumanosoii;

I') runep6oaruecKoi.
2. Vnes mpu3HaHUS TOTO, YTO BOOOIIE BO3MOXHA T€OMETPHUS, OTJIMYHASL OT €BKJIUI0BOH,

B) JI.Dinepowm;

I') H.JIo6aueBckuM.
3. O uem roBopur Boipakenue: eci G = 0(n) u X € T, T.e. MaTpuia X KOCOCHMMETPUYHA,

B) marpuna A oproroHaibHa;

I') apyroii oTBerT.
4. B xaKoM NpOCTPaHCTBE BBEACHBI 1€KAPTOBBI KOOPANHATBHI:
B) tpexmepHoMm;

I') n-mMepHOM.
5. Uemy paBHa KpUBH3HA OKPYKHOCTH € pagmycoM R?

IR
6. B reomeTpun — B CTpyKType MHpa OCHOBHBIE OOBEKTHI - ...

B) xoopauHAaThl TOUKH;
I') Bpems1, mo106HO TOUKaM.
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7. lloHsiTEe BHYTpPEHHEW r€OMETPUH TOBEPXHOCTEN U €€ AaHAIMTUYECKUH aIlnapar B BUJIE
KBaJPaTHYHOU (HOPMBI, ONIPEACIISIONINI TMHEHHBIN 3JIEMEHT IIOBEPXHOCTH, IPULIET OT:

A) K.I'aycca; B) H.JIo6aueBckoro;

b) b.Pumana; I') A.bepuynnu.

8. Kakas rpynma, nefictByst Ha npoctpaHcTBe JIobaueBcKoro
Ha cdepe S"?

A) Jlopenna O(n+1,1); B) O(p+1, gq+1);

b) O(n,2); ') O4,2).

9. Onpenenure, KakoM 3TO 3aKOH: TEJO, HE HCIBITHIBAIOLIEE BO3JCUCTBUM, TBHIKETCA
OTHOCHUTEJIBHO 3TOM CUCTEMBI MPAMOJIMHENHO U PABHOMEPHO.

A) 3aKOH MHEPIINH; B) 3axon Jlopenna;

b) 3akon JlanbToHa; I') 3akoH Macchl BeliecTBa.

10. Bo uro xoH(popMHOE 0TOOpakeHue nmpeodpasyeT ooy chepy:

A) ¢ chepy; b) B ky0; B) B TOuKy; I') B runep6onon.

11. JIpoOHo-nuHeiHas rpymnmna (COOCTBEHHBIX) ABMXKEHUH MeTpuku JloGaueBCKOTO
nzomopHa:

A) rpynme SU(2,1) / £ 1 B momenu [lyankape; B) rpynne SU(1,1) / = 1 B moaenu
Ilyankape;

b) rpynnie SU(2,2) / + 1 B mogenu [lyankape; I') npyroii oTBer.

12. 'ayccoBa KpMBU3HA IOBEPXHOCTH PAaBHA:

A) cpeaHeii KpUBHU3HE MMOBEPXHOCTH; B) nerepmuHaHTy MaTpUIIbI;
B) BTOpOI1 KBaspaTnyHO# popMe MOBEpXHOCTH;  [') OTHOIICHHWIO JNETEPMHHAHTOB BTOPOW M

NepBOM KBaJIPaTUYHBIX GOPM.

13. K0 3aJ105k1J1 OCHOBBI ITPOEKTUBHON T€OMETPUU:
A) Buktop Ilokcerne; B) Ans6pext dropep;
b) Jleonapao na Bunuu; I') XKepap ezapr.

14.Kakoit nmomkHa OBITh pa3MepHOCTh, UTOOBI BCSKOE TIagKoe KoH(opMmHOE
npeoOpa3oBaHue o0NacTH €BKIWIOBA SBJISAJACh CYNEPIIO3ULMEN JBWKEHUS, AWJIATallud U
MHBEpcUun?

L"*!, moposxnaer neiicTeue

A)n=3; B)n<3; B)n>3; )n<3.

15. Paznocts (dt)? — (dt)? Ha3eiBaeTcs:

A) TeHzopoM hopmanuu Cpessl; B) Ter3opom gopmariii BTOpHHKA;
b) Ten3opom nedopmanuu cpessl; I') Ten3opom nedopmaniviy BTOPHUKA.

7.2.  OOpa3ser copepkaHus SK3aMEHAIMOHHOTO OHJIeTa
®I'BOY BO «JIOHELIKMI1 TOCY JAPCTBEHHBIN YHUBEPCUTET
OO6pa3oBaTeabHBIN YPOBEHB: OakaaBpuar
Hanpasnenue noarorosku: 44.03.05. Ilenarornueckoe odpa3zoBaHue
Ounas popma o0ydenwus. Cemectp: 2
VYuebHas mucturmHa: OCHOBAHUS T€OMETPHU
JK3aMeHALMOHHBIH OnyteT Ne n

1. Ompenenenue miomamy GUrypsl, aJINTABHOCTH TUIOMIA]IH.
2. AHaIMTHYEeCKHe OCHOBAHUS T€OMETPUH.
B 3a0anusx 3-6 evibepume ooun eapuanm.

3. TlosepxnocTs f (W, Z) = W? — Py (z) = 0 sBNIsieTcs ... TOT/1a ¥ TONBKO TOT/A, KOT/Ia MHOTOUJIEH
Pn () He uMeeT KOpHEH:

A) HEocoboii; B) pumanoBoii;

b) sannuntuueckoi; I') runep6onrueckoit.

4. Vinest mpu3HAHUS TOTO, YTO BOOOIIE BO3MOXHA T€OMETPHsI, OTIIMYHASI OT €BKJIUIOBOM,
Obly1a BIIEpBbIE pa3BUTA:

A) M. Octpor Pane Kum; B) JI. Ditnepowm;



b) P. llexaptom; I') H. JloGaueBckuMm.
5. O yem roBoput Beipaxenue: eciiu G = 0(n) u X € T, T.e. maTpuiia X KOCOCUMMETPUYIHA,
T0 A=expX € 0 (n)?

A) matpunia A yHUTapHa; B) marpunia 4 oproronanbHa;
b)detA=1; I') npyroii oTBeT.
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6. Ecnu 3anan 3aBucsumii oT BpeMeHu BekTop V = V(t) u [v|=1, To BekTOpHI VI V
A) napaienbHbl; B) oproronanbHsl;
B) oproHOpMEpOBaHBI, ') meprieH UKy IISPHBI.

VYTBepKICHO Ha 3aceaHuu Kadeapsl
[Iporoxon Ne  oT «__ » 202 rona

3aBenyrommii kageapoii

JK3aMeHaTOp

B cnyuae Benenus y4eOHOro mpoliecca ¢ HCIOJIb30BaHUEM JJIEKTPOHHOTO OOydYeHUs U
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, colep)kaHue OujeTa MOKET OTIMYAThCS OT
MIPUBEJICHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIHIUECA

OOmiast omleHKa 3HAaHUK O00YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHON
IIKaJie UCXOJIS U3 MAaKCUMYMa, IPUBEIEHHOIO B TA0JINLIE HUXKE.

Oprann3annoHHO-yueOHass paboTa B ayAWTOPUM OLEHHBAETCS HA OCHOBE TaKHX
KPUTEPHEB KaK IIOCEIIaeMOCTh 3aHSATHH, CBOEBPEMEHHOE M KAaueCTBEHHOE BBIIIOJHEHUE
JIOMAIIHUX 3aJaHUi, aKTUBHOCTh BO BPEMsI IPOBEICHUS JICKIIMOHHBIX M MPAKTUYECKUX 3aHATHHA
(ydacTtre B 00CYX/I€HUH TEKYILEro 1 MPOHAEHHOr0 MaTepuaa, peleHue 3aaad 1 T.11.).

CamocrosaTenbHas padoTa OIECHMBAETCS HAa OCHOBE IPEIOCTABICHHBIX Ha MPOBEPKY
BBIMOJIHEHHBIX JIOMAIIHUX, HWHIMBUAYAJIBHBIX 3aJJaHUH C YY4E€TOM CBOEBPEMEHHOCTH UX
NPEOCTABICHHUS U COOTBETCTBUS TPEOOBAHHUSM K UX BBIITOJIHEHHIO.

KonnyecTtBo 6amioB 3a KOHTPOJbHYIO pabOTy BBIYMCISETCA Kak cymMMa 0ajloB 3a Bce
BXOJsImue B e€ cocrtaB 3amaHus. Kaxmoe 3amaHue OICHWBACTCS HMCXOJS W3 MaKCHMAaJIbHO
BO3MOYKHOTO KOJIMYECTBA OaJIOB C Y4E€TOM IPAaBHJIBHOCTH BBIIOJHEHHS 3aJlaHHs, IMOJIHOTHI
PUBOJIUMBIX OOOCHOBaHUH.

ITo pe3ynpTatam paboTHl B ceMecTpe oOyuaromuiicsi, HabpaBuMii He MeHee 60 Oaios,
UMeeT MpaBO MOJYYHTh OIEHKY. Te, KTO TIpeTeHayeT Ha Oosiee BBICOKHMN 0aul, MPOXOMIST
IPOMEXYTOUHYIO aTTecTaluio. MakcuMaiabHOE KOJMYECTBO OaljloB Ha MPOMEKYTOUHOU
arrectanuu — 100. O0mee komu4ecTBO 0ATOB 32 CEMECTpP BBIYHCISACTCS KaK MaKCUMaJIbHAS U3
MOJIYYEHHBIX 32 CEMECTpP M Ha POMEKYTOYHOM aTTEeCTAllUU U BBICTABIISIETCS COTJIACHO IPUHITOMY
HOPSI/IKY.



8.1. Cemectp 8

Howmepa pazgenos Bunpr pabot Maxcumanboe
KOJINYECTBO 0aJIIOB
Opranu3anioHHO-y4eOHast paboTa B Ay TMTOPUH 5
CamocrosiTenpHas padbora 15
1-4 KonTponbHble paboThl IO MPAKTHKE 25
KonTponbHas paboTa no TeopeTHuecKoMy 15
MaTepuany
UTOI'O 60
DK3aMeH 40
OOt UTOT 3a CEMECTP 100

CooTBeTCTBHE 0AJITIOB OLICHKE

KoIMaecTEO GAILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dksamen, nuddepeHIpoBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJIETBOPUTEILHO BUe——
35-59 FX HE 3a4TE€HO
0-34 = HEYJIOBJIETBOPUTEIHHO F——,

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLHECCA

VYuebuble 3aHATUS npoBojsATcs B I'maBHoMm kopmyce HonI'Y (1. Joneuk, np. I'yposa, 6).
Jns mpoBeneHus 3aHATHI TpeOyeTcs: ayauTopus, oOOpyJOBaHHAs MEJIOBOM WM MapKepHOM
JIOCKOHM, MyJIbTUMEAMWHBIA TPOEKTOP M SKpaH, HOYTOYK, KOMIUJIEKT yueOHOH Mmebenu s
CTYJIGHTOB, pabouee MeCTO TmpernojaBaress, BbIXoJ B HWHTepHET — NPOBOJHON WM C
ucrnosib3oBanueM Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoli 6MOnMOTEKM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OHOIMOTEYHBIX 0a3 JNaHHBIX,
y4eOHO-MeTOoIMUecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
I'maBHOTO KOpMyca (aya.705).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4eOHble MaTepuanbl IO
JTUCLUIUIMHE, pa3MelleHHble Ha miaardgopme Moodle LleHTpa AucTaHIIMOHHOTO 0Opa3oBaHMS
OI'BOY BO «/loHI'Y ». IIpu n3yueHnn TuCHUIUIMHBI MOTYT IPUMEHSATHCS AIEKTPOHHOE 00yUYeHNE
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  IMIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHMH OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM paObOTHI.
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10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas quTEpaTypa

1. [Toxposckwuii, B. I'. OcHoBanus reomerpun : Kype aekuuii / B. I'. IlokpoBckuii. —
MockBa : MOCKOBCKHI TOPOJCKOM Tearorndeckuii yausepcuret, 2025. — 104 c. — ISBN 978-5-
243-00778-8. — EDN FCAIQI.

2. [Tonog, FO. U. OcHoBanus reometpun : yiekiuu / 10. . TTonos. — Kanununrparn :
Bantuiickuii henepanvubiii yauepcureT uM. Mmmanywmna Kanra, 2011. — 136 c.— EDN RAVJZH.

10.2. JlomonmHUTENBHAS JIUTEPATYPA

3. [Henenun, A. JI. dubdepenuuansuas reomerpus : yueObHoe mocodbue / A. JI.
Ilenenuu. — Mocksa : PTY MUPDA, 2024. — 98 ¢. — ISBN 978-5-7339-2108-2. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/405164 (mata oOpamienus: 19.04.2026). — Pexxum gocrtyma: Juist
ABTOPH3. MOJIb30BATEIICH.

4, babuu, A. A. AHaniuTrueckasi TeOMeTpus U JIMHEIHas anredpa : yuebHoe mocoodue
/' A. A. babuy, JI. JI. Kopcyn. — I'omens : I'TTY um. Cyxoro, 2025. — 202 ¢. — ISBN 978-985-
535-568-8. — Tekcr : anekrponHblii // JlaHb : 3nmekTpoHHO-OMOMMOTeYHass cuctema. — URL:

https://e.lanbook.com/book/515925 (mata obpamenus: 19.03.2026). — Pexum moctyma: s
aBTOPU3. IIOJI30BATEIICH.
11. NHOOPMAILIMOHHBIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaHMoTeKA (HOB): denepanpHas
rocyaapcTBeHHas uH(popMarmonHas cucrema / MunucrepctBo KynsTypel P®; Poccuiickas
rocyaapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHmus:

31.03.2025). — Pexum jpoctymna: cBOOOHbIH, monucka. HeoOXxoauma ycTaHOBKA MTPOrPaAMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 31.03.2025). — Pexkum mocTyma: aisi aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas snextponHnast OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OrtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamieHus:
31.03.2025). — Pesxum moctyna: cBoOOHBIH. — TeKCT: 371eKTPOHHBIIH.

4. DNeKTPOHHO-ONOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamienus: 31.03.2025). — Pexxum nocrtyma: usganus CeTeBoi
AIIEKTPOHHON OMOIMOTEKH, ATl aBTOPU30B. MOJIb30BaTeNnel. — TeKCT: 2IeKTPOHHBII.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTeYHas cucTema: caT. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata o6pamenus: 31.03.2025). — Pexum
JIOCTYTIA: U3IaHUs CBOOOTHOTO IOCTYIIA, ISl aBTOPU30B. TIOJIh30BaTeNel. — TeKCT: DIIeKTPOHHBIN.

6. DiekTpoHHO-0nb1uoTeunas: cucrema J{oul'V: caiit / ®I'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 31.03.2025). — Pexum
JI0CTyMa: CBOOOAHBIHN. — TEKCT: 371€KTPOHHBIM.

7. JJeKTpOoHHbI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnmen caiira / Hb
Houl'Y. — Tekcr: snexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obparienus: 31.03.2025). — PeskuM ocTymma: MOMCK CBOOOIHBIN, JIIEKTPOHHBIE TOKYMEHTHI
— 1y monk3oBareneit Jonl'Y.

8. Duextponnblii apxus JIouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 2neKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenus: 31.03.2025). — Pexum
JIOCTYTIa: CBOOOTHBIH.
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12. IIPOTPAMMHOE OBECIIEYEHHME

1. PEJ] OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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