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PABOYASA ITPOI'PAMMA JUCHHUIIJIMHBI

Pasnennl paGoueii nporpamMMbl

NS

10.

Ilenu ocBoeHus AucHUIUIMHBL. [lepeueHb MIaHupyeMbIX Pe3yIbTaToOB 00yUEHUs.

MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.

CrpykTypa u conepKaHue JUCLIUILINHEL.

[lepeueHsb yueOHO-METOAMYECKOTO 00ECTICUCHHUS TSI CAMOCTOSITEIIbHON pabOThI
oOyyaromuxcs M0 AUCLHUIUIUHE.

@DOH/ OIICHOYHBIX CPEJICTB IS IPOBEACHUS IPOMEKYTOUHON aTTECTAlMK O0YYarOIUXCS MO
JUCLIUILINHE.

[Tepeuenb OCHOBHOM M JONOIHUTEIBHON y4eOHOI IUTEpaTyphl, HEOOXOIUMOM JJIsi OCBOCHUS
JUCLIUILINHBL.

[Tepedens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHON ceTh «HTepHETY,
HEOOXOIUMBIX JUIsl OCBOSHMSI JUCLIUILINHBL.

Mertonnyeckue ykazaHus sl 00y4JaroUIuXxcs 10 OCBOCHMIO IUCLUIIIMHBI.

[TepeueHb MHPOPMALMOHHBIX TEXHOJIOTUM, UCIIOIb3yEMbIX IIPU OCYLIECTBICHUH
00pa30BaTeNbHOTO NpoIiecca MO TUCHUILUIMHE.

Onucanue MaTepruanbHO-TEXHUYECKOH 0a3bl, HEOOXOIMMOMN AJIs OCYIECTBICHUS
00pa30BaTeNbHOTO MpoIiecca MO TUCIUIUINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenune 2. [lpukpernennsie (aiibt

[Iporpamma cocraBiena B coorBercTBUU ¢ TpeboBanusamu CYOC HUY MAMU, pazpaboTaHHOro Ha
ocHoe ®I'OC BO no nanpasnenuto 09.03.01 MapopmaTuka 1 BIYUCIUTENbHAS TEXHUKA

ABTOpPBI IPOTPaMMBI.

Mawmonos .M.

3aBenyrouuii odecrneunBatoieil kapeapoit

MCullT

ITporpamma ogo6peHa:

3aBeayrouuil BeITycKarolei kadeapoit JlupexTop BbIyCKarollero (uianaia
MCulAT
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1. IEJIX OCBOEHUA JUCIUIIJIMHBI. IEPEYEHD IIJIAHUPYEMbIX
KOMIIETEHIIUM Y PE3YJIbTATOB OB YUEHMSI.

Lenbto ocBoeHus AUCUUIUINHGI JInHelHas anredpa U aHaTUTHYeCKasi FTEOMETPHUsl SIBISIETCS
JOCTHXKEHHE CIEAYIONMX pe3yibTaToB ocBoeHusi(PO):

N HIndp Pe3yabTaTt 00yyenust

1 B-2 (OIIK-2) | Bnagets: omepauusiMid HaJ MaTPHLAMH U OMNPEICTUTEIIMH, METOAaMH JIMHEHHOH anreOpbl u
JIMHEHHBIX ITPpeo0pa3oBaHMM.

2 V-2 (OIIK-3) | YMeTh: aHAIUTHYCCKN 3aIMCHIBATh YPaBHEHHS TPSIMBIX M TUIOCKOCTEH, a Tak e KPUBBIX H
MIOBEPXHOCTEH BTOPOTO MOPSIKA HAa INIOCKOCTH M B IIPOCTPAHCTBE MO Pa3JIMYHBIM 33JaHHBIM
9JIEMEHTaM, MPHUMEHATh almnapar JWHEHHOH anreOpbl W aHAIUTHYECKOW TEeOMETpUHM K
MIPOCTEHIIIMM MPHKJIaIHBIM 331a4aM.

3 3-1 (OIIK-2) | 3Harh: OCHOBHBIE OIPEICICHHUS U TIOHATHS TCOPHUH MATPHII, OTIPEIEIUTENCH, CUCTEM JTHHEHHBIX
YpaBHCHHM, TMHEHHBIX TPE0OPa30BaHUH.

4 V-2 (OIIK-2 | YMeTh: coBepuIiaTh OMEPAIMU HAI MATPULAMH, BBIYHCIATH ONPEICTUTENH, PEIlaTh CHCTEMBI
JIMHEHHBIX YpaBHEHHH, HAXOJIUTh COOCTBEHHbIE BEKTOPHI JIMHEHHBIX MpeoOpa3oBaHUH.

5 3-2 (OIIK-3) | 3HaTh: OCHOBHbIC MOHATHS JINHEWHON anreOpbl U aHAJTUTHYECKON reOMETPUU IPUMEHHUTEIBHO K
T€OMETPHUECKHM O00BEKTaM IEPBOT0 U BTOPOTO MOPSIIKOB Ha TNIOCKOCTH U B ITPOCTPAHCTBE.

6 B-2 (OIIK-3) | BnageTs: anmapatoM JTHHEWHO# anreGpbl, BEKTOPHOU anreOpbl W aHATUTHYECKOW TeOMETPHH

NPHUMCHUTCIIBHO K HpOCTeﬁH.IPIM NPUKJIAOHBIM 3aga4aM MCXAaHHUKHU U TEXHOJIOTHH.

[lepeuncnennsle PO sBisiI0TCS OCHOBOM /17151 JOPMUPOBAHUS CIASAYIOIIMX KOMIESTEHIMH

N Mudgp Komnerennus

1 OIIK-2 Croco0eH npencTaBuTh aleKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHWH HAy4HYIO KapTHHY MHUpa
Ha OCHOBC 3HAHWS OCHOBHBIX IIOJOKCHHH, 3aKOHOB M METOJOB €CTECTBEHHBIX HAyK H
MaTeMaTHKH Ha YPOBHE OCHOBHBIX (DOPMYJIMPOBOK

2 OIIK-3 CnocoOHOCTh MCHOJIB30BAaTh OCHOBHBIE ITOJIOXKEHHS, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTHKH B MO3HABATENBHOH M MPO(ECCHOHANBHON NesTeNbHOCTH ISl PEIUCHUsS] TUIIOBBIX
3a1a4

2. MECTO ANCIMIIVIMHBI B CTPYKTYPE OBPA3OBATEJBHOU ITPOI'PAMMBbI.

Z[I/ICI_II/IHJ'II/IHa JInHeiHas anre6pa U aHaJIUTHYCCKAasA IrcoOMETPUA ABJIIACTCA Hpe,I[I_HCCTBYIOH_Ieﬁ n

MOCJIEAYIONIEH IS CIEAYIOIIUX AUCHHUILINH:

N Hpenmecn}yloume JUCHHUIIJIUHBI HOC.]'le)]lell_Il/le JAUCHHUIIJIUHBI

1 dusuka

2 OO011as XuMus

3 CrerrinaBbl MAaTEMaTHKH

4 Maremarnueckast cratuctuka (Konnenmuun
COBPEMEHHOT'0 €CTeCTBO3HAHUS)

5 MaTteMaTHueCKUM aHaIn3

6 Teopusi BeposiTHOCTEH U MaTreMaTudeckas
CTATHCTHKA

7 Hrtorosas roc. arrecramus

8 Juddepennunanbable ypaBHEHHS

9 UucaeHHBIE METOIBI

10 AnropuTMHUYECKHE A3BIKH U
IPOrPaMMHUPOBAHHE

3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI
OO1as TpyJ0eMKOCTh JUCHUILIHHBI COCTABISAET 4 3aueTHbIX(bIe) equHuI(bl), 144 yaca(oB).
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Moayas Pazgen Jleknuu | Ipaxkruy. | Jladopar. | KCP | CPC | Bcero Bcero ¢
3aHATHSA padoThI 4acoB | IK3aMeHaMH
u
KYPCOBBIMH
Jlunetinas KomMrutekcHbie uncia 0 0 0 0 16 16 144
anrebpa n Martpuiisl 1 CHCTEMBI 2 2 0 0 26 30
AQHAJINTUYECKAS N .
JIMHSHHBIX ypaBHEHHUI
reoMeTpHs
(cemectp 1) BexropHast anredpa 2 2 0 0 12 16
AHaNIATAYECKAsi TCOMETPHS 4 2 0 0 40 46
Bcero 8 6 0 0 94 108 144

3.1.Conep:xkanue (IMIAKTHKA) THCIUIITHAHBI

B pazoene npueooumcs nonnwiil nepeuerb OUOAKMU4ecKUx eOUuHuY, NOOIEHCAWUX YCEOEHUIO NPU U3YUeHUU

OAHHOU OUCYUNTIUHBL.

1

. KoMmmiekcHblIe 4ynciia

- 1.1. DneMeHThI TEOPUU MHOXKECTB U YUCEJL, ONICPAIIUH C MHOKECTBAMHU.

- 1.2. KoMmiekcHBIE Yniciia U JEUCTBUA C HUMUA

- 1.3. MHOTO4JIeHBI U UX KOPHU

- 1.4. Pemienue ypaBHEHUI Ha MHOXKECTBE KOMILJIEKCHBIX YMCEI.

2. MaTpuubl 4 cucTeMbl JIMHEHHBIX YPABHEHU

- 2.1. MaTpuupbl 1 OnpenenuTenu

- 2.2. JleWicTBUs ¢ MaTpULlaMH

- 2.3. CucreMbl TMHENHBIX YpaBHEHUN

- 2.4. MaTpuuHble ypaBHEHHUS

- 2.5. JIuneitHble npeoOpazoBaHUs

3

- 3.1. BekTops! 1 UX CBOMCTBa

- 3.2. Onepanuu HaJl BEKTOPaMH

. BekTopHas anreopa

- 3.3. BekTopsl B cucreMax KOOpAMHAT

4. AHasIuTHYeCKAs TeOMeTPHs

- 4.1. AnamuTHYEeCKasi TEOMETPHUS Ha INTOCKOCTH

- 4.2. Tlpsamast Ha TUIOCKOCTH

- 4.3. KpuBble BTOPOro MopsiKa: OKPYKHOCTb, 3JUTUIIC, TuniepOosa, napabdona

- 4.4. AHaimTHYECKask TEOMETPHSI B IPOCTPAHCTBE

- 4.5. IlpsimMast ¥ MII0CKOCTh B IPOCTPAHCTBE

- 4.6. IloBepXHOCTH BTOPOTO MOPSIKA
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3.2 Jlexkuuu

Ne Pasznen Oo0bem, JAunakr.
Tema Jiekuumn
n/m AUCHMITHHBI 4acoB eIMHULIBI
1.1.KommurekcHbIe 1.1
1 0 OJeMeHTHI TEOPUH MHOKECTB.
qrcia
1.1. KoMIutekcHble . 1.1,1.2,
2 0 KoMrmekcHsle yncia 1 IeNCTBUS ¢ HUMHA
qucia 13,14
1.2.Matpurs! u 2.1
CUCTEMBI
3 N 2 MatpHuilbl ¥ OTPEICITUTEIIN
JTIUHEHHBIX
YPaBHEHUU
1.2.Marpuiisl u 2.2
CUCTEMBI
4 N 0 eHCTBUS C MAaTPUIIAMU
JTUHEHHBIX A Tpui
YpaBHEHUM
1.2.Martpuiisl u 23,25
CUCTEMBI . N N
5 N 0 CucTeMbl THHEHHBIX ypaBHeHUH. JIWHEHHbIC TPeoOpa3oBaHus.
JIUHEHHBIX
YpaBHECHUI
1.3.BexTopHas 3.1,3.2
6 p 2 Bekroprl. Oneparmn Hax BEKTOpaMH
anreOpa
1.3.BexropHas 3.3
7 0 BekTops B cricTeMax KOOpIUHAT
anreOpa
1.4. AHanuTHYECKas 4.1, 4.2,
8 2 AHanuTHYecKasi TeOMETPHS Ha TUIOCKOCTH.
TCOMETPHS 4.3
1.4. AnanmTIaeCcKas 4.3
9 0 KpuBrie BTOpOTO MOpsaKa: OKPYKHOCTb, SIUIAIIC.
TEOMETPHSL
1.4. AnanmTIYeCKas 4.3
10 0 Kpusrie BTOpOTO mopsiaka: rumepdona, mapadoma.
TEOMETPHSL
1.4.Apanuruyeckas 44,45
11 2 AHaUTHYECKas TEOMETPHUS B IPOCTPAHCTBE.
TEOMETPHS
1.4. AHanuTHYECKAs 4.5
12 0 [IpsiMast ¥ MIOCKOCTH B IIPOCTPAHCTBE.
TEOMETPHS
1.4. AHanuTHYECKas 4.6
13 0 [ToBepXHOCTH BTOPOTO MOPSIKA.
TEOMETPHS
HToro: 8

3.3.Conep:xanue JIeKIHii.
1.1.1. DnemenTbI Teopun MHOkecTB. (A3: 0, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranusanuu: CamocrosiTensHas padora
Onucanue: DJIEMEHTH TEOPUM MHOXKECTB M YHCEN, OMepallii ¢ MHOXKECTBaMU. MHOXKeCTBa U

GbyHKIUH.
1.1.2. KomnuiekcHbie yncia u aeiictBusi ¢ aumu (A3: 0, CPC: 4)

Tun nekuun: MadopmarimonHas nexius

®opma opranusanuu: CamocrosiTensHas padoTta
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Onucanue: DIeMEHTHI TECOPHUHU MHOXECTB W YUCCII, OIICpalli C MHOXCECTBaMH. KommnexkcHbie
quciia u HeﬁCTBHﬂ ¢ HUMU. MHOTOYJICHBI U UX KOpHH. Pemenne ypaBHeHI/Iﬁ Ha MHOXXECTBC KOMIIJICKCHBIX

YUCCII.

1.2.1. Matpuns! u onpeneaurenu (A3: 2, CPC: 4)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranusaumm: Jlekuus

Onucanme: Marpuibl U ux cBoMcTBa. Tumbl Matpun. Onpenenurend M HX CBOMCTBa.

Brrunciienue onpenenurenei.

1.2.2. leiicrBus ¢ matpuuamu (A3: 0, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmsanuu: CamocrosrenbHas padbora

Omucanue: JlelictBus ¢ Marpunamu. OOpatHas Marpuiia. PerieHre MaTpuyHbIX ypaBHEHUH.

1.2.3. Cucrembl inHeHHbIX YpaBHeHuUil. JIunelinbie npeodpazoBanus. (A3: 0, CPC: 4)
Tun nekuun: MudopmarmonHas Jexius
®opma opranusanuu: CamocrostenbHas padora

Omucanme: CHcTeMbl JTHHEHHBIX ypaBHeHHfI. Pemenne cucrem pa3siinYHbIMA  METOJAaMH.

JIuneliHble TpeoOpa3oBaHMsL.

1.3.1. BekTopbl. Onepanuu Haja Bekropamu (A3: 2, CPC: 4)
Tun nekuun: MudopmarmonHas JeKIus
®opma opranmsanmu: JIekus

Onucanmue: BCKTOpBI U HUX CBOICTBA. Onepauml HaJl BCKTOpaMH. CKaJ'IprHOe, BCKTOPHOC U

CMCIIAHHOC ITPONU3BCICHHS.

1.3.2. BekTopsbl B cucremax koopauHar (A3: 0, CPC: 4)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranusanuu: CamocrosiTensHas padoTta

Onucanme: CUCTEMBI KOOpJAUHAT. BCKTOpLI B CUCTCMAX KOOPAUHAT. OnepauHH HaJl BCKTOpaMu B

KOOpIUHATHOH (hopme.

1.4.1. AnasuTu4yeckasi reoMeTpusi Ha miockoctu. (A3: 2, CPC: 4)

Tun nekuun: MadopmarmonHas JeKIus
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®opma opranm3auum: JIekums

Onucanue: AHanUTHYECKas FEOMETPUS HA IUIOCKOCTU. YpaBHEHUS IUIOCKMX JUHUH. IIpsmas

JuHus. Buapl ypaBHeHu# npsiMoi. Bubl KpUBBIX BTOPOTo MOPSAKA.

1.4.2. KpuBble BTOPOro NOpsAKA: OKPYKHOCTb, djuuinc. (A3: 0, CPC: 4)
Tun nekuun: MadopMarmoHHas JEKIus
®opma opranuzanuu: CamocTosTenbHas padoTa

Omucanue: Kpusble Broporo nopsaka. OKpy>KHOCTb: ypaBHEHHE U CBOMCTBA. JIUIMIIC: YpaBHEHNE

U CBOICTBA.

1.4.3. KpuBblie BTOpOro nopsiika: runepooJia, napadosa. (A3: 0, CPC: 4)
Tun nekuun: MabopMarmoHHas JEKIus
®opma opranusanuu: CamocrostenbHas padora

Onucanue: ['mnepOona: ypaBaeHue u cBoiicta. [lapaboa: ypaBHEeHHE U CBOICTBA.

1.4.4. Ana;siuTuyeckasi reomeTpust B npocrpanctse. (A3: 2, CPC: 4)
Tun nekuun: MabopMarmoHHas JIEKIus
®opma opranm3aumu: JIekus

Onucanue: AHanuTHyecKas reoMerpusi B npocrpaHcTse. llmockocTs B mpoctpancTBe. Bumbl

YpaBHEHUH IJIOCKOCTU. B3aumHOe pacnionoxeHne miockoctel. [psmas B mpoctpaHcTBe.

1.4.5. lIpsimas 1 n1ockocTh B npoctpancrse. (A3: 0, CPC: 4)
Tun nexuun: Nudopmarrionsas nexys
®opma opranuzanuu: CamocrosrenbHas padbora

Onucanmne: Ilpsmas B mpocTpancTBe. BzaumHOoe pacmonokeHue TmpsaMbIX. B3aumHoe

PacnoJIOKEHHUE MPSIMOM U TUIOCKOCTH.

1.4.6. ITloBepxnoctu BTOpOro nopsiaka. (A3: 0, CPC: 4)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranuzanuu: CamocTosTenbHas padoTa

Onucanne: [1oBepXHOCTH BTOPOTO MOPSIIKA. Y paBHEHHSI U CBOMCTBA.

3.4.JlpakTuyeckue 3aHATHS

| Ne | Pasznen | Oobem, | Tema NpakTH4YecKOro 3aHATHS | JAupakr.
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n/n AUCIHUITIJIUHBI yacoB CAUHHUIIbBI

1.1.KomrutekcH N 11
1 0 JlelicTBHUS C MHOJKECTBaMHU.
bI€ YHCIIa

1.1. KommnekcH . 12,14
2 0 KoMriekcHbIe Yyncia U JeUCTBHS ¢ HUMU.
BI€ YUCIIa

1.2.Martpuis! u 21,23

CHUCTEMBEI Brruncnenue onpenenureneil. Penienue cucteM JIMHEHHBIX
JIMHEWHBIX anrebpanveckux ypaBHeHu# no mpasuiy Kpamepa.

ypaBHEHUUI

1.2.Martpuis! u 2.2
CHUCTEMBI

JIMHEWHBIX

YpaBHEHHI

2 JeticTBus ¢ MatpuniamMu. Beruucienue oOpaTHON MaTpUIIbL.

1.2.Martpu1s! u 2.3

CHUCTEMBI Pemenne cucteM MUHEHHBIX anreOpandeckux ypaBHEHHHA C
JIMHENHBIX MTOMOIIIBI0 0OPAaTHOH MaTpPHIIBL.

YpPaBHEHHI

1.2.Matpungs! u 2.4
CHCTEMBI

JIMHEHHBIX

YpaBHEHHI

0 Pewienne MaTpuuHbIX ypaBHEHUH.

1.3.Bextopras 2 Onepanuy HaJ BEKTOpaMu 3.2
anredpa pall 8 PDAMH.

8 1.3.BekTopHas 0 3.2,3.3

Bekrtopsl B crcTeMax KOOPIUHAT.
anredpa p P

1.4.Ananutnuec 4.1,4.2
9 2 [IpsimMast Ha MIOCKOCTH.
Kasi TCOMETPHSI

10 1.4. Ananuruyec 0 OKpY’HOCTb. 4.3
Kasi TEOMETPHSI

11 1.4. Anamuruyec 0 JUTHIIC. 43
Kasi TEOMETPHSI

12 1.4.Ananutuuec 0 [unep6ona. 43
Kasi TeOMETpHUs

13 1.4.Ananutuuec 0 ITapa6omna. 43
Kasi TeOMETpHUs

1.4. Ananuruyec 44,45
14 0 [T710CKOCTh B POCTPAHCTRBE.
Kasi TEOMETpHUs

1.4. Ananurnyec 44,45
15 0 IIpsiMast B mpocTpaHCTBE.
Kasi TCOMETPHSI

1.4. Ananuruyec 44,45
16 0 [IpsiMast ¥ MIOCKOCThH B IPOCTPAHCTBE.
Kasi TeOMeTpust

Hroro: 6

3.5.Conep:kaHue NpaKTHYECKUX 3aAHATHIH
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1.1.1. deiicrBus ¢ muoxkectBamu. (A3: 0, CPC: 4)
®opma opranmzamun: CamocrosTenbHas padora

1.1.2. KommiekcHble yncia u aeiictBusi ¢ aumu. (A3: 0, CPC: 4)

®opma opranuzanuu: CamocrostenbHas padora

1.2.1. Boruncjienue onpeaenureeil. Pemenne cucreM JIMHeHHbIX aJredpanyecKux ypaBHeHuil mo

npasuiy Kpamepa. (A3: 0, CPC: 4)
®opma opranuzanumn: CamocrosiTenbHas padora

1.2.2. [lelicrBus ¢ MaTpuuamMu. Boruucsienue odopatnoii matpuusbl. (A3: 2, CPC: 4)

®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

1.2.3. Pemienue cucreM JIMHEHHBIX aJredpanyecKuX ypaBHeHMil ¢ IOMOILIbLIO 00PaTHON MaTpPHULbI.

(A3:0,CPC: 4)
®opma opranusanuu: CamocrostenbHas padora

1.2.4. Pemmienne MaTpu4HbIX ypaBHenuid. (A3: 0, CPC: 2)
®opma opranusanuu: CamocrostenbHas padoTa

1.3.1. Onepauuu Hag Bekropamu. (A3: 2, CPC: 2)
®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

1.3.2. BekTops! B cucremax koopaunat. (A3: 0, CPC: 2)
®opma opranusanuu: CamocrosTensHas padoTta

1.4.1. lIpsimas Ha niockoctu. (A3: 2, CPC: 2)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.2. OkpyxHoctb. (A3: 0, CPC: 2)
®opma opranmsanumn: CamocTosTenbHas padora

1.4.3. Danunc. (A3: 0, CPC: 2)
®opma opranusanuu: CamocrositensHas padoTta

1.4.4. 'unep6oaa. (A3: 0, CPC: 2)
®opma opranusanuu: CamocrosiTensHas padoTta

1.4.5. ITIapa6oaa. (A3: 0, CPC: 2)
®opma opranmsamun: CamocTosTenbHas padora

1.4.6. ILnockocts B mpoctpanctie. (A3: 0, CPC: 2)
®opma opranusanuu: CamocrosiTensHas padoTta
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1.4.7. lIpsimas B npocrpancrie. (A3: 0, CPC: 2)

®opma opranuzanuu: CamocrosrenbHas padora

1.4.8. [Ipsimasi 1 mJ1ockocTh B mpocTpanctie. (A3: 0, CPC: 2)
®opma opranmzamun: CamocrosTenbHas padora

3.6.J1aGopaTopHbie padoThI

Ne Paszpnen HaumenoBanue n1adopaTopHoii OobeMm, | Jupakr.
/0 | AMCHMILIMHBI padoThI 4acoB e/IMHULIbI
Hr

3.7.Conep:xaHue 1a60paTOPHBIX padoT

3.8.KourtpoJs camocrosiTesibHOI padoTsl (KCP)

Ne Paznen Oo0bem, Tema KCP
H/Il AUCHUIIJIUHBI qacoB
Hroro:
3.9.Conep:xkanue KCP

3.10.KypcoBbie pagoThl 1 MPOEKTHI MO AUCHHUILIHHE

3.11.TpomMeskyTOUHAS ATTECTAUSA
1.

IIpukpennennble ¢aiab: Ox3ameH (1 cemectp).doc, Marl HWBT Bompocsil
v8 EA6D 4.doc

4. HEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA U1

CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIUXCS IO JJUCIUILINHE
1. OcHOBHAs 1 JIOTIOJTHUTEbHAS JIUTEPATYPA 110 TUCITUTUTHHE
2. Pecypcol nH(OpMaIIMOHHO-TETIEKOMMYHHKAIIMOHHON ceTH «IHTepHeT.
3. Pecypchl HayqHO-TexHHUYEeCcKOl Onbmoreku MAU.

4. lnpopmatiionHble CTEH b KadeIphl.

Bepcus: AAAAAAB3DIQ Koa: 000115214




S. ®OH/] OIIEHOYHBIX CPEJICTB JIJIsI TIPOBEJIEHMS IIPOMEXYTOUYHOM
ATTECTAIMHU OBYYAIOIIUXCA 11O JUCIHUIIVIMHE

Onucanue nokasaTesiel, KpUTEPUN OLIEHUBAHUS KOMIIETEHIMM M ONKMCaHUE LKAl OLIEHWBAHUSA
OCYILLIECTBIISIOTCS B cOOTBETCTBUM ¢ IlonoxkeHuemM o OasIbHO-PEHTUHIOBOM CUCTEME OLIEHKH
pe3yabTaToB o0y4yeHus cTyleHToB no aucuurumHe ([Ipuka3 Ne42 ot 04.04.2014 «O6 yTBepx)aeHun
10JI0’KEeHUsI «PEUTHUHT IO AUCLUIUINHEY).

Jis O1leHMBaHUSI UHTETPUPOBAHHBIX M MPAKTUKO-OPHEHTUPOBAHHBIX 33/IaHUIl 00yUYarOMIUXCs

UCIOJIB3YIOTCA cienytomue Kputepun no 100-6anpHON HIKae:

1. ®opmynupoBaHHe MPEACTABICHHOW HHPOPMAILIUU B BHJIE TIPOOIIEMBL;
2. Ilpennoxenue criocoda penieHus MpoOIeMbl;

3. OO6ocHoBaHME criocO0a pemeH st MPodIeMbI;

4. JlemoHCTpamus crocoda pereHust mpooIeMebl.

OnieHMBaHUE OCYIIECTBIISIETCS MO CICAYIOIEH IIKae:

100-6annpHas mkana PesynbTat ocBOCHUA
menee 40 Kpurepuii He chopmupoBan
41-70 Kpurepuii 4eTko He BbIpaKeH
71-100 Kpurepuii BbpaxeH yeTko

I[J'ISI OLICHUBAHUA CUTYAallUOHHBIX 3aJaHul HCIIOJIB3YCTCA CICAYIOIIasl IKaja:

100-6annpHas mkana PesynbTat ocBOCHUA

00yyJaroIuics He MOXeT CHOPMYITHPOBATH
meree 30
po0JieMy, MPEACTABICHHYIO B 3aJaHIH

oOyyaronuiicss GOpMyIHUPYET MOCTABIECHHYIO
3a/aqy, y Hero copMHUpPOBaHbI

31-50 W30JIMPOBAHHbBIC 3HAHUS U YMEHUS, OJTHAKO

) OTCYTCTBYIOT HHTCTPHUPOBAHHBIC ITOHATHA U
HaBbIKH, B PE3YJIBTATC UCT0 JOMYIICHBI

OIIMOKH B peUICHUHN U 3aJaHNUEC HC BBIITOJIHCHO

3a/laHue BBINOJIHEHO, 00yJarouiics
MIPUMEHSET 3HAHUS ISl pEIICHUs
£1-80 MIOCTABJIEHHOM MPOOJIEMBI, OJHAKO HE
) c(hOpMHUPOBAHBI KOMIIETCHIIUH, BCICCTBUE
4ero 00yYaroIuiics UCTILITHIBACT 3aTPYAHCHUS

B JIEMOHCTpAIIMH CTIOCOOOB PEIICHUS 3a/1a9n

3a1IaHUEC BBIITOJIHECHO KaK B TCOPETUYCCKOM,

81-100 TaK U B IPAKTHUUECKOM ILJIaHe, 00yYaromuiics
JIETKO IEMOHCTPUPYET CBOXO KOMIIETEHTHOCTD

110 JAHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH PE3yJIbTaThl 00y4eHHUsI, BKIIOUAIOT B CeOs:
= BOIIPOCHI K TPOMEXKYTOUYHOU ATTECTALIUH.
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[lepeuenb

KOMITETEHIIUH U ATanbl X GOpMUPOBaHUS IPUBEACHBI B ClIeAyIOIIeH TabauIe:

N HMludp

KomMnerenuus

Jtanbl GopMUPOBAHUS KOMIETEHIINH

1 OIIK-2

Crocoben MIPEIICTaBUTh aJIeKBaTHYIO
COBPEMEHHOMY YPOBHIO 3HAaHHH HAy4HYIO
KapTHHY MHUpa Ha OCHOBE 3HAaHH OCHOBHBIX
TIOJIOYKEHHH, 3aKOHOB u METOZIOB
€CTECTBEHHBIX HAyK M MAaTeMaTHKH Ha
YPOBHE OCHOBHBIX (hPOPMYIIMPOBOK

Jlexnuu:

1. DaeMeHTHI TeOpUH MHOKECTB..

2. KommnekcHsle uncia U AeHCTBUS ¢ HUMH.
3. Matpuusl 1 onpenenTuTemny.

4. JleficTBUS C MAaTPUIIAMH.

5. CucrteMbl JHMHEHWHBIX YpaBHEHH.
npeoOpa3oBaHMUL..

6. Bextopsl. Onepariiz Hal BEKTOPaMH.
7. BeKTOpHBI B CUCTEMAX KOOPAMHAT.

8. AHanmuTHYECKast TeOMETPHS Ha INIOCKOCTH. .

9. KpuBble BTOPOTro MOpsAKa: OKPY>KHOCTb, SJUIHIIC..
10. Kpussle BTOporo mopsaka: rumepboa,
napabona..

11. AHanuTHyecKkas reoMeTpusl B IPOCTPAHCTBE. .

12. TIpsimast ¥ TWIOCKOCTH B IPOCTPAHCTBE. .

13. TToBepXHOCTH BTOPOTO MOpsAKA. .

JIuHelnbple

2 OIIK-3

CnocoOHOCTh ~ HCHONB30BATH  OCHOBHBIC
MIOJIOKEHHUS, 3aKOHBI u METOJIBI
€CTeCTBCHHBIX HAayK M MaTeMaTUKH B
MO3HABAaTENILHOH M NpodeccHoHaNbHON

ACATCIIBHOCTU JId PCUHICHUA TUIIOBBIX 3a1a4

Jlexium:

1. DyieMeHTBI TEOPUU MHOXKECTB..

2. KoMmiekcHbIe ynciia ¥ JSHCTBHUSA C HUMU.
3. MaTpulbl ¥ ONPEAETUTEINH.

4. JleficTBUS C MAaTpULIAMH.

5. Cucrembl JHMHEWHBIX YpPaBHEHHU.
npeoOpa3oBaHMUL..

6. Bextopsl. Onepaniuu HaJl BEKTOPaMH.
7. AHanuTHYecKasi TeOMETPUs Ha TIOCKOCTH. .
8. [Ipsimast v MI0CKOCTh B MPOCTPAHCTBE. .

9. IToBepXHOCTH BTOPOTO MOPSIKA. .

JInHeiHbIe

Bonpocsl kK NIpOMeKYTOYHOM aTTECTALMU

«JInaeitHas ajgredOpa U AaHAJIMTHYECKAS] TEOMETPUS

1. Ox3amen (1 cemectp)
IIpukpenuiennbie gpaiiabi: Dx3amed (1 cemectp).doc, Marl UBT Bonpocsil v8 EA6D 4.doc

6. MEPEYEHb OCHOBHOM 1 JTOMTOJHUTEJIHbHON YUEEHOM JINTEPATYPBI,
HEOBXOJIUMOMH JIJIs1 OCBOEHUS JUCIUTLIAHBI

a)OCHOBHAs JIUTepaTypa:

1. JI. buknemuies. Kypc ananmurudeckoii reomeTpuu U JTHHEHHON anreOpbl. M3narenscTBo OU3MaTiuT. —

M., 2014.

2. CoopHuk 3ama4 o Matemaruke a4t BTY3o0B. Jluneitnas anreOpa u ananutuyeckas reomerpus.; [loxg
pen. A.B. Epumosa. — M.: DUSMATIJINUT, 2012.

0)10TIOHUTEbHAS JIUTEPATYpa:

1. Koctpukun, A. CoopHuK 3ama4 o anredpe. JIuneiinas anredpa u reomerpust: YaeOHoe mocodue / A.
Kocrpukun. - M.: MITHMO, 2016.
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2. KyapsasueB JI.JI. Kypc maremarnueckoro ananmsa. B 3 tomax. M3narensctBo Opaiit, 6-¢ n3nanue,

nepepaboTanHoe U JoroyiHeHHoe. — M.-2017.

7. NEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIITMOHHON
CETHU «MHTEPHET», HEOBXOAUMBIX JIJIsA OCBOEHUSA INCLHUITIJIMHBI
Jdns  obecnedeHuss  00pa3oBaTeNbHOrO  Iporecca IO JUCHUIUIMHE — 00y4arouumcs
IPEOCTABISACTCS BO3MOXKHOCTh KPYIJIOCYTOYHOTO JHCTAHIMOHHOTO HMHAMBHIYAJIBHOTO JOCTyHa K
AJIEKTPOHHBIM OHOJIMOTEYHBIM CHUCTEMaM H3 JIIOOOW TOYKH, B KOTOPOW HMMEETCS JOCTYyN K CeTH

«nTepuem».

HaumenoBaHmue pecypca HNuTepHeT-cChIIIKA HA pecype

"ZNANIUM.COM"

DneKTpoHHAas OoubamoreyHas cucrema | http://znanium.com
"ZNANIUM.COM".

000 "MU3pareancrBo Jlanb

OnextponHas oubnmoreunas cuctema OO0 e.lanbook.com

"UsmarensctBO Jlaup".

00O "DiexkTpoHHoe W31aTeabeTBo FOPAVIT"

DnektponHas 6ubanoTeunas cuctema FOPAWT. DBC | http:/biblio-online.ru,
"JlerengapHbie KHUTH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas oubauoreka MAU

Dnexkrponnas oudmuoreka MAU (codoctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
DaexkTpoHHasi 6udmoreka Koncopuuyma adpokocmudeckux By30B Poccun
DeKTpOHHas 6ubnmoreka Koncopumyma | http://elsau.ru
a’pPOKOCMHUYECKHX BY30B Poccuu.
bubéanorexa POOU
bubmorexa POOU ‘ http://www.rfbr.ru/rffi/ru/library
Ennnoe oxkHO 10cTyna K 00pa3oBaTeIbHBIM pecypcam
Enunoe oxHO 1ocTyna k 00pa3oBaTebHBIM pecypcam ‘ http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
000 "PYHOB"
DnekTponHas oubimoreunas cuctema eLIBRARY. ‘ http://elibrary.ru
00O "Hauunonaiabusblii nugposoii pecype "Pykont"
OOO "HanuonaneHbii nuppoBoii pecypc "PykoHt". ‘ http://text.rucont.ru
000 "UBHUC™
000 "UBUC". | http://ivis.ru

O0OO "HuTerparop aBTOpCKOro npasa'
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http://znanium.com/
https://e.lanbook.com/
http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/

OOO "Unrerparop aBropckoro mpasa” 1Qlib. ‘ http://www.iglib.ru/

oIy "PI'B"
DnexTpoHHas oubnmoreka auccepranuii PI'b. http://dvs.rsl.ru
HanmonaneHas snexrponHas oubnuoreka (HOB). http://H36.pd

HIT HOUKOH
Hexommepueckoe MapTHEPCTBO "HaumonaneHbiit | http://archive.neicon.ru
Onexrponno-Uupopmannonnsiii Koncopuuym".
Hayu4HbIe MOTHOTEKCTOBBIE PECYPCHI H3/1aTCIILCTBA http://link.springer.com/
Springer (apxuB).

Hayunple IOJHOTEKCTOBBIE KypHalbl —M3aaTenbcTBa | http://www.tandfonline.com/

Taylor&Francis Group (apxuB).

baza nmannbix GreenFile kommnanuu EBSCO. http://www.greeninfoonline.com.
BHemHesKoHOMHYeCKOE 00beUHeHHe " AKaIeMUHTOPT"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'bY "I'THTH Poccun"

baza mammeix Web of Science (mpaBooGmamarens - | www.webofscience.com

Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

baza nannbix Scopus uznarenscrsa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http://link.springer.com/
00pa3oBaTEIbHBIX LEIISX. http://www.nature.com/

Springer

Nature

baza nannsix komnanuun EBSCO Publishing: http://search.ebscohost.com

b1 CASC. BJ] MathSciNet via EBSCOhost.
HaydHble  MOJHOTEKCTOBBIE  JKypHalibl W KHuru | http://www.sciencedirect.com
n3narenbcTBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

POOU
Hayunble MOJHOTEKCTOBBIC aHTIIOSI3BIUHBIC KypHaubl | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJIUMYECKHUE YKA3AHMS JJIsSI OBYYAIOILIUXCS IO OCBOEHUIO
JTUCIATITAHBI

O} PexTUBHBIM C€TOCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYEHHH
JMCLUIUIMHBI SBJISIETCS CaMOCTOATENbHas paboTa, KOTOpas HalleleHa Ha MpopabOTKy CTyAEHTaMH
MaTepuasa MpomeAnX KOHTAKTHBIX 3aHATHH U IOJTOTOBKY K HMPEACTOSALINM 3aHATHSIM.

CamocrosaTrenbHass paboTa CTYAEHTOB INPOBOAMUTCS MMM B COOTBETCTBHUM C COOCTBEHHBIMHU
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHIOBAaTh TIpPYyNIOBOE M3yYE€HHUE  MaTepHalioB,
o0ecreynBaroIiee COBMECTHYIO pa0OTy HECKOJBKHX CTYJIEHTOB, YTO TOJOXHUTEIbHO BIHAET Ha
KayecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO Xe BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IUCLMIUIMHBI JIOCTHIAeTCsl IpH
MOCTOSIHHOM pa0oTe CTYIAEHTOB HaJl TEKYIIUM MaTepuajoM. B 3Toil cBs3M *kenarenbHa mpopaboTka
JEKUMOHHOIO MaTepuajga B JIEHb €ro NpPOYTEHHUs, YTO IO3BOJISAET, BO-IIEPBBIX, ONEPAaTUBHO (Ha
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clIeyIolel JIEKIIMM) CHUMAaTh BO3HUKAIOIIME BOIPOCHI U, BO-BTOPBIX, CO3/laBaTh Oarak 3HaHUH IO
JUCLUILIMHE 3370JT0 10 IPOMEKYTOYHON aTTECTALIUU.

[Ipy moAroToBKe K MPAKTHYECKUM 3aHATHSIM TakKe HEoOXo[uma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. OTO MO3BOJMT OCO3HAHO paboTaTh C MpeajaracMbIM MaTepHajioM IperojaBaTesieM Ha
MIPAKTUYECKOM 3aHSTHUHU, A, CIEAOBATEIbHO, 3aKJIaJbIBaTh 0a3y METOJUK U MPHEMOB IMPHU pPEUICHUH
MPaKTUYECKHUX 3a]1ay.

[Ipu u3ydenun marepuana HeoOXOIUMO JAeNaTh aKIEHT He Ha 3a3yOpHMBaHUU MaTepuaia, a Ha
MOHUMAaHUE ero (PU3UYECKOW CyTH, YTO Pa3BHBACT MBIILICHUE W TO3BOJISICT MOHITH METOHOJOTHIO
M3y4aeMo# AUCLHUIIINHBIL.

9. NIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITOJIb3YEMBIX ITPH
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJINHE
JlucuunianHa OpUEHTHpOBaHA Ha IMPUMEHEHHE KOMIBIOTEPHOM TEXHUKH, PECypCcOB

MH(POPMAIMOHHO-TEICKOMMYHHUKAITMOHHOW ceTu «MHTepHeT», 3nekTpoHHONW Ombmmoreku MAU nis
noucka, coopa, XpaHeHus, 00pabOTKHU U MpeACcTaBIeHUs UHPOPMALUH.

[IporpamMmmHuoe obecnieuenue, HTepHET-pecypcehl, SEKTPOHHBIE OMOINOTEYHbIE CUCTEMBI:
http://www.ph4s.ru/book_mat_geometr.html

http://www.math-portal.ru

http://www.alleng.ru/edu/math9.htm

10. OMUCAHUE MATEPUAJILHO-TEXHUYECKOW BA3BI 10 OCBOEHUIO
JUCHUTIIMHBI

1. IloTouHas ay TMTOPUS C SKPAHOM, IPOEKTOPOM, HOYTOYKOM;
2. KoMmbroTepHbIH Ki1acc JUIsl MPOBEACHUS HHTEPHET - TECTUPOBAHU.
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Ipnnoxenne 1
Kk paloueiil mporpaMme IHCIHUILIHHBI

«JImHenHas anre6pa " aHAJIMTHYCCKAA rCOMETPUA»

AHHOTaNUsA padoyeil MPporpaMmmbl

Juctunnuua JluHedHas anreOpa W aHAaIUTHUYECKas T'€OMETPHUS SIBJISETCS 4YacThio bioka |
JIMCIMTUTNHBI TUCHUIUIMH ~ TOATOTOBKH  CTYACHTOB  TI0  HAMPABICHHUIO  IOATOTOBKH
09.03.01 MudopmaTtuka ¥ BeUMCAUTENbHAS TexHUKA. JlucnumaumHa peanusyercs Ha CTynuHO
dakynprere «MOCKOBCKHI aBUAIIMOHHOTO HMHCTUTYTA (HAIIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcurera)» kadeapoit (kapeapamu) MCullT.

JucuumimHa HaneneHa Ha oopMupoBanue cieayronmx kommereruii: OITK-2 ,OITK-3.

Conepxkanue AUCIHUIUIMHBI OXBATHIBAET KPYr BOMPOCOB, CBSI3aHHBIX C: MOJY4YeHHUEM O0a30BBIX
3HAHWI [0 JMHEHHON anreOpe M aHaJIUTUYECKOH TE€OMETPHUM, C YMEHHMEM HCHOIL30BATh ammapar
JIMHEHHON anreOpsl M aHATUTHYECKON NeOMETPUH JUISL PelIeHHs IPO(dEeCCHOHAILHBIX 3144

OOJYYCHHUEM HABBIKOB COCTABJICHHA ITPOCTHIX MATCMATUYCCKUX MOI[CJICﬁ H MCTOJAaMM PCIICHUA
HHXCHCPHBIX 3a14a4.

[IpenonaBanue AMCHUIUIMHBI MPEAYCMATPUBACT CIEAYIONIME (OPMBI OpraHU3AINN Yy4yeOHOTO
npouecca: CamocrosTenbHas pabota, Jlekius, [IpakTuueckoe 3aHsATHE.

[IporpamMMoi#i JUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIONUE BUIBI KOHTPOJIS: MPOMEKYTOUHAsS
aTTectanus B popme Dk3ameH (1 cemectp).

OO6miast Tpy10€MKOCTh OCBOEHUS AUCIUIUIMHBI COCTABIISIET 4 3a4eTHhIX eauHull, 144 yacos.
[TporpamMmoi#l AUCHMIUIMHBI MPEAYCMOTPEHBI JeKIHOHHbIe (8 uacoB), mpaktudeckue (6 wacos),
nabopatopubie (0 vacoB) 3ansatus u (94 yacoB) caMoCTOATENbHON pabOTHI cTyAeHTAa. OCHOBHBIMHU
3a7a4aMi  TPENOAaBaHMs AUCIUILIMHBI SIBISIOTCS:

1) O3HAKOMHUTDH CTYyACHTOB C OCHOBHBIMH MAaTECMATUUCCKHUMU ITOHATUAMHA U METOAaMU JIMHEWHOUI
anreOpsl ¥ AHATUTHIECKON TEOMETPHH;

2) BBIpabOTAaTh y CTYJCHTOB HABBIKA MPUMEHEHHs MOJYYCHHBIX TEOPETUYCCKUX 3HAHHMU IS
pEeIICHUA MPUKIIAJHBIX 3a/1a4;

3) HAy4uTh p€lIaTh OCHOBHBIC TUIIBI 3a/1a4 IO pa3acjiaM JUCIHUIIIINHBI;

4) BbIpabOTaTh YMCHHS AaHAJIM3WPOBATH IMOJYYCHHBIC pE3yJbTaThl, TNPUBUTH HABBIKU
CaMOCTOATCIIBHOI'O U3YUYCHUA JIMTCPATYPhI IO MATECMATHUKE.
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Hpuioxenne 2
K paboueil nporpaMMe AUCUHIINHBI

«JInuelinag anredpa U aHATUTUYECKA] TEOMETPHUI»

IIpukpeniennslie ¢aiibl

Ik3ameH (1 cemectp).doc
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Matl UBT Bonpocsil v8 EA6D 4.doc
IIpomexyrounas arrecranust Nel

Ok3ameH (1 cemectp)

Cemectp: 1

Buja xontpoasi: O

Bonpocebi:

. KommiekcHple uncna u 1ecTBUS C HUMU.

. Matpuupsl 1 ux cBoicTea. Tunbel MaTpuL.

. Onpenenurenyu 1 UX cBoWcTBA. Brrunciaenue onpenenurenei.

. HeiictBust ¢ Mmatpuniamu. ObpaTHast MaTpuia.

. PelneHne MaTpu4HbIX ypaBHEHUH.

. Cuctembl TMHEWHBIX YpaBHEHUN. PerieHue cucteM pa3anyHbIMUA METOAAMHU.
. JIuneitapie npeoOpa3zoBaHusI.

. BexTopsl u ux cBoiictBa. Onepanuu HaJl BEKTOpaMHU.

O o0 N O O1 B~ W N —

. CKaJ'ISIpHOC, BCKTOPHOC U CMCHIAHHOC IIPOU3BCACHUA BEKTOPOB.

[EEN
o

. BGKTOpI)I B CUCTEMAX KOOpAUHAT.

[EEY
[EEY

. IIpsimMas Ha 1I0cKkOCTH. Bupl ypaBHEHUN IPSIMOM.

[EEN
N

. Kpussie Broporo nopsigka. OKpy>KHOCTb: ypaBHEHHE U CBOWCTBA.

[HEN
w

. DIUIUIIC: ypaBHEHHUE U CBOMCTBA.

[EEN
N

. 'unepbomna: ypaBHEeHHE U CBOWCTBA.

[EEN
ol

. ITapaGorna: ypaBHeHUE U CBOMCTBA.

[EEN
(o2}

. [ImockocTs B MMPOCTPAHCTBE.

[EEN
\‘

. IIpsiMasi B MpOCTpaHCTBE.

[EEN
oo

. BzanmmaOe PAaCIIOJIOKCHHEC HpﬂMOﬁ " IJIOCKOCTH.
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