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PABOYAS ITPOT'PAMMA JUCHHUITJIMHBI
Pasnennl paGoueil nporpamMMsl
Llenu ocBoeHUs AUCIUTLTUHBL. [lepeueHb IaHUPYEMBIX PE3YIbTaTOB 00yYCHUSI.
MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM TPOrpaMMBI.
CTpyKTypa u collepyKaHHe JUCITUTUINHBIL.
[lepeueHsb yueOHO-METOAMYECKOTO 00SCIICUCHUS IS CAMOCTOSITEIIbHON pabOThI
o0yJaromuxcs 10 JUCITUTLINHE.

NS

5. ®oH/ OIICHOYHBIX CPEACTB ISl MPOBEICHUS MTPOMEKYTOUHOM aTTeCTAIlH 00YUIArOIIHXCS IO

JIUCILIUILINHE.

6. IlepeyeHb OCHOBHOH ¥ JONIOJHUTEIBHON y4eOHOH JUTEpaTyphbl, HEOOXOAUMOM /I OCBOCHUS

JUCIUTUIAHBI.

7. TlepedeHpb pecypcoB HH(DOPMAMOHHO-TEICKOMMYHUKAIMOHHON cetn « HTepHETY,
HEOOXOUMBIX JIJIsl OCBOCHUS AUCHUHUTUIHHBI.

8. Meroauueckue ykazaHus 51 00y4JarONUXCcs M0 OCBOCHHIO TUCIUTUTHHEI.

9. Ilepeuenp nH(DOPMALIMOHHBIX TEXHOJIOTUH, UCIIONB3YEMbIX TP OCYILECTBICHUH
00pa3oBaTebHOrO MpOIEcca MO TUCHUILITHHE.

10. Onucanue MaTepualibHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM AJIs OCYIIECTBICHUS
00pa3zoBaTeNbHOrO MPOIEcca MO TUCHHUTLIINHE.

IIpuioxenns k paéoyeii nporpaMmme IMCHUIIIHHBI
[Ipunoxenue 1. AHHOTaNMs pabodel MporpaMMbl
[Tpunoxenne 2. [lpukpernnennslie (aniabt

[IporpamMma cocraBieHa B cooTBeTcTBUHM ¢ TpeboBanusimu CYOC HUY MAU, pazpabotanHOoro Ha

ocHoBe ®I'OC BO no nanpasnenuto 22.03.01 MarepuanioBezieHre 1 TEXHOJIOTUHA MaTEpUaJIOB

ABTOpPBI IPOTPAMMBI.

Mawmonos .M.

3aBenyrouuii odecrneunBatoieil kapeapoit

MCullT

ITporpamma ogo6peHa:

3aBenyroumii Beimyckatomiei kadenpoit TAOM  lupekTop BblycKaroliero ¢uianana
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1. IEJIA OCBOEHUA JUCIUIIJIMHBI. IEPEYEHD IIJIAHUPYEMbIX

KOMIIETEHIIUM U PE3YJIBTATOB OB YUEHMSI.

Lenbto ocBoeHus AUcUUIUIMHBI MaTtemartuka. JInneiinas anredpa u aHaTuTHYECKasi TEOMETPHUS
SIBJISICTCS] IOCTHMIKEHHUE CISAYIOMHUX pe3ysbTaToB ocBoeHus(PO):

N HIndp Pe3yabTaTt 00yyenust

1 V-1(OK-5) YMeTh JIOTH4eCKU-TIPABUIIEHO MBICIUTh, 0000111aTh, aHATM3UPOBATh, KPUTUYECKH OCMBICIHBATh
nH}popManuIo, CHCTEMaTH3HPOBATh, IPOTHO3UPOBATH.

2 3-1(OIIK-2) | 3Harh aJeKBaTHYIO COBPEMEHHOMY YPOBHIO 3HaHHI HAYYHYIO KapTHHY MHpa Ha OCHOBE 3HAHMUS
OCHOBHBIX TIOJIOKCHHH, 3aKOHOB M METOJOB €CTCCTBEHHBIX HAyK W MaTEeMAaTHKH Ha ypOBHE
OCHOBHBIX ()OPMYJIHPOBOK.

3 V-1(OIIK-3) | YMeTh HCIONB30BaTh COBPEMEHHBIC 0Opa3oBaTeNbHbIe W MH()OPMAIMOHHBIE TEXHOJIOTH ISt
YTOYHEHHs] HH)OPMAIHH O TIpeaMeTe MPo(ecCHOHAIFHON AeATEIEHOCTH.

3-1(OIIK-4) | 3HaTh OCHOBHBIE TOJIOKEHHUS, 3aKOHBI U METOJIbI €CTECTBEHHBIX HAYK W MATEMATHKH.

5 V-1(OIIK-4) | YMeTh WCIOJB30BATH OCHOBHBIC TIOJOKCHHUS, 3aKOHBI W METOMIBl €CTECTBCHHBIX HAyK W
MaTEeMAaTHKH B MO3HABAaTEIFHOW M MPOQPECCHOHANBHON AEATENBHOCTH IS PEIICHUS THUIOBBIX
3amad

6 B-1(OIIK-4) | BrnageTp CHOCOOHOCTHIO HCIOJB30BAaTh OCHOBHBIC IOJOKEHHS, 3aKOHBI M METOJBI

€CTCCTBCHHBIX HAYK U MATEMAaTHUKU B MMO3HaBaTEIbHON 1 HpO(I)eCCHOHaHLHOﬁ JACATCIBbHOCTU IJIA
PEIICHUA TUITIOBBIX 3a1a4

[lepeuncnennbie PO sBisiI0TCS OCHOBOM /7151 JOPMUPOBAHUS CIASAYIOIIMX KOMIESTEHIIUH

N Mudgp Komnerennus

1 OIIK-3 Cnoco6HocTh TpHOOpPETaTh HOBBIE 3HAHWS B O0JACTH ECTECTBEHHBIX HAyK M MAaTEMAaTHKH,
UCTIONB3Ysl COBPEMEHHBIE 00pa3oBaTeNIbHbIE M WH(POPMAIIMOHHBIC TEXHOJIOTH JUIl YTOYHEHHS
nH(opManuu o npeaMere NpodhecCHOHATLHON A TETbHOCTH

2 OIIK-2 CnocoOHOCTh TPENCTaBUTh aJICKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUN Hay4yHYIO KapTHHY
MHpa Ha OCHOBE 3HAaHMS OCHOBHBIX IOJIOKCHUH, 3aKOHOB M METOAOB E€CTECTBEHHBIX HAayK H
MaTEMaTHKH Ha YPOBHE OCHOBHBIX (DOPMYIIHPOBOK

3 OIIK-4 CnocoOHOCTh MCIOJIB30BaTh OCHOBHBIE MOJIOXKEHHSI, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAYK M
MaTeMaTHKH B TI03HABATEIbHOH M MPO(eCCHOHANBLHOMN esITeNIbHOCTH

4 OK-5 CnocoOHOCTh K JIOTHYECKU-TTPAaBHIILHOMY MBIIIIEHHIO, 0000IIEHNI0, aHAIN3y, KPUTHIECKOMY
OCMBICIICHHIO HH(OPMAINHU B TPOPECCHOHATEHON JISSITEIbHOCTH

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOU NTPOI'PAMMBI.

JucuuImmmHa

MareMaTuka.

JInHeliHas anre6pa W aHAJIUTHYCCKAA TCOMCTPpUA ABJIISICTCA

MPEECTBYIONIEH U MOCIEIYIOMEH I CICIYIOIMMNX TUCIUIIINH:

N

IpenuecTBYOMME TUCIUNIHHBI

Hocaexywonue TUCHHUIJINHBI

dusnyeckass XuUMuA

Marematnka. MaTeMaTHUYECKUN aHAIN3

Matemaruka. luddepeHumanbible ypaBHEHUS

O6uas xumus | HeopraHudeckasi XuMus

gl (W |-

Maremaruka. Teopus  BEposATHOCTEH U
MaTE€MaTHYeCKasi CTATUCTHKA

DJIEKTPOTEXHUKA U MIEKTPOHUKA

YyeOHas mpakTHka 1

Hrorosas roc. arrecranus

Maremartuka. UnciaeHHBIE METOIEI

dusuka

HNHpopMalinoOHHO-KOMITBIOTEPHBIE TEXHOJIOTHU
B IIPOEKTUPOBAHUU
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12

HaueprarenbHas reoMeTpus U KOMIIbIOTEpHAs

rpaduka I
13 MarepuanoBeneHue u TEXHOJIOTUH
KOHCTPYKIHOHHBIX MaTepuajion |
14 @unocodus
3. CTPYKTYPA U COAEP)KAHUE JUCHUIITINHBI
OOm1as TpyI0EMKOCTh JUCIUILTHHBI COCTABIACT 4 3aueTHBIX(bIe) equHuI(bl), 144 yaca(oB).
Monyab Pazgen Jexkuuu | Mpaxrnu. | Jladopar. | KCP | CPC | Bcero Bceero ¢
3aHATASA padoTsI 4acoB | IK3aMeHAMHU
u
KYpPCOBBIMH
Jlunetinas KowmrurekcHbie uncma 6 4 0 0 4 14 144
anreGpa u MartpHuiibl ¥ CHCTEMBI 10 10 0 0 10 30
AHAJIMTU4YCCKast . o
JIMHEHHBIX YPABHEHHUI
reoMeTpHst
(cemectp 1) BexkTopHas anreopa 4 4 0 0 6 14
AHaTH4YecKasi TeOMETpHUs 14 16 0 0 20 50
Beero 34 34 0 0 40 108 144

3.1.Conep:xkanue (IUIAKTHKA) TUCHUIIHHBI

B paszoene npusooumcs nonnwlii nepeuenb OUOAKMUYecKux eOuHuy, NOOAEHCAuUX YCEOEHUIO NPU U3YYEHUU

OAHHOU OUCYUNTTUHBL.

1

. KoMmmiexcHbie yuciaa

- 1.1. DmeMeHTHI TCOPUU MHOKCCTB U YHUCCII, OIICPAllU C MHOXKCCTBAMMU.

- 1.2. KoMIuiekcHbIe Ynclia ¥ JEUCTBUS ¢ HUMHA

- 1.3. MHOrousIeHbI U UX KOPHU

- 1.4. Pemrenue ypaBHeHI/Iﬁ Ha MHOXXCCTBC KOMIIJICKCHBIX YK CCII.

2. MaTpuubl ¥ CHCTeMbI JIMHEHHBIX YPABHCHUH

- 2.1. Marpuiipl 1 OTIpeIeINTENN

- 2.2. JleiicTBusI ¢ MaTpULIAMU

- 2.3. CucreMbl TMHENHBIX YPaBHEHUI

- 2.4. MaTtpuuHbl€ ypaBHEHUS

- 2.5. Jluneiinble mpeoOpa3oBaHus

3. BekropHasi aireopa

- 3.1. BekTopsl 1 UX CBOMCTBa

- 3.2. Onepanyu HaJy BEKTOpaMu

- 3.3. BekTophbl B cucTeMax KOOpAUHAT

4. AHAIMTHYECKAasi TeOMETPUA
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- 4.1. AHanmuTHYECKasi TeOMETPHS Ha TTIOCKOCTH

- 4.2. Ilpsimasi Ha TUIOCKOCTH

- 4.3. KpuBbie BTOpOro MOpsiAKa: OKPYKHOCTb, SJUTHUIIC, THITEpOOoIIa, mapadosa

- 4.4. AHanmuTHYECKasi TEOMETPUS B IIPOCTPAHCTBE

- 4.5. IlpsimMas 1 TIOCKOCTh B IPOCTPAHCTBE

- 4.6. [loBepXHOCTH BTOPOT'O MOPSIIKA

3.2.Jlekuun

Paznen
JUCIHMILIMHDBI

Oo0bem,
qacoB

Tema Jexuuu

JAnnaxr.
CAMHHUIBI

1.1. KoMmiekcHbIe
qHCia

DJIeMEHTHI TCOPUU MHOKCCTB.

11

1.1. KoMmiekcHblie
Ypclia

KoMmIekcHbIe ynciia u ﬂeﬁCTBHH C HUMH

1.1,1.2,
13,14

1.2.Matpuris! u
CHUCTEMBI
JIMHENHBIX
YpaBHECHUI

ManI/IL[LI 1 ONIPCACIINTCIN

2.1

1.2.Marpunsl u
CHCTEMBI
JIMHEHHBIX
YpaBHECHUI

[HeiicTBus ¢ MaTpuLiaMu

2.2

1.2.Matpuus! u
CHCTEMBI
JIMHEMHBIX
YpaBHEHUU

CucTeMbl THHEHHBIX ypaBHeHHUN. JIMHEHHBIC IpeoOpa3oBaHUs.

23,25

1.3.BekTopHas
anreopa

Bextopsl. Onepanuy Haja BEKTOpamMu

3.1,32

1.3.BexTopHas
anredpa

BCKTOPLI B CUCTEMAX KOOpAHUHAT

3.3

1.4. Ananuruyeckast
TeOMETPHSI

Amnanutryeckas reoMeTpus Ha MJIOCKOCTH. pr[Maf[ JINHU.

41,42

1.4. Ananuruyeckast
TeOMETPHSI

Kpussie BTOpOro nopsaka: OKpy’HOCTb, SJUIUIIC.

4.3

10

1.4.Ananuruyeckast
TeOMETPHSI

Kpussie BTOpOro nopsaka: runepboua,

napaboua. 4.3

11

1.4.Ananuruyeckast
TeOMETPHSI

AHanuTHYecKasi TeOMETpHs B IpOCTpaHcTBe. [1mockocTs B 44,45

HPOCTPAHCTBE.

12

1.4. Ananuruyeckast
TeOMETPHSI

IIpsimast B IpoCTpaHCTBE.

4.5

13

1.4.Ananuruyeckast
TEOMETPHS

IToBepxHOCTH BTOPOTO MOPSAKA.

4.6

HTroro:

34

3.3.Conep:xkanue JeKIUH.

1.1.1. DaemenThI Teopun MHOKecTB. (A3: 2, CPC: 1)

Tun gexkuun: MHPOpMAITMOHHAS JISKITHST

®opma opranm3aumm: JIekums

Onucanue: DJIEMEHTHI TCOPHHU MHOKECTB W YMCCII, Oon€paliii C MHOKCCTBaAMU. MmnoxecTBa U

GbyHKUIUH.
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1.1.2. KomnuiekcHble yncia u aeiicteusi ¢ aumu (A3: 4, CPC: 1)
Tun gexkuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsanmu: JIekius

Onucanue: DjIeMEHTHI TEOPHUU MHOXECTB W YUCCII, OII€palyd C MHOXCCTBaMU. KommiexcHbie
quciia u HeﬁCTBHH ¢ HUMU. MHOTOYJICHBI U UX KOpHH. Pemenne ypaBHeHI/Iﬁ Ha MHO>XECTBC KOMIIJICKCHBIX

YUCCII.

1.2.1. Matpunsl u onpenesutesu (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranusaumm: Jlekuus

Onucanme: Marpuibl U ux cBoictBa. Tumbl MaTpuil. OnpenenuTend M HMX CBOKMCTBa.

Brruucienue onpenenurenei.

1.2.2. leiicrBusi ¢ maTpunamu (A3: 4, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius
®opma opranm3aumu: JIekus

Omnucanue: JleiictBus ¢ Mmarpunamu. OOpatHas Marpuiia. PerieHre MaTpuIHbIX YpaBHEHUH.

1.2.3. Cucrembl JinHeHHbIX YpaBHeHuil. JIunelinbie npeodpasoBanus. (A3: 4, CPC: 2)
Tun gexnmun: MHpopManmoHHas JIEKIHst
®opma opranmsaumu: JIekus

Omucanme: CHcTeMbl JTHHEHHBIX ypaBHeHHfI. Pemenne cucrem pa3siinYHbIMA  METOJAaMH.

JIuneliHble TpeoOpazoBaHUsL.

1.3.1. BekTopsbl. Onepauun Hajx BekTopamu (A3: 2, CPC: 2)
Tun gexnmun: MHPOpManmoHHas JIeKIHst
®opma opranmsaumu: JIekus

Onucanmue: BCKTOpBI U HUX CBOICTBA. OHepaI_II/II/I HaJl BCEKTOpaMH. CKaJ'I}IpHOG, BCKTOPHOC H

CMELIAHHOE ITPOU3BEIECHUSL.
1.3.2. BekTops! B cucreMax koopauHart (A3: 2, CPC: 2)

Tun nekuun: MadopmarmonHas JTeKIus

®opma opranusaumm: Jlekuus
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Onucanme: CrucreMsl koopauHat. BekTtopbl B cucteMax koopauHaT. Onepaiyy HaJl BEKTOpaMu B

KOOpAMHATHOU (opMme.

1.4.1. AnasiuTnyeckasi reomeTpust Ha miiockoctu. [pamas aunus. (A3: 2, CPC: 2)
Tun gexkuun: MHGOpMATMOHHAS JISKITHST
®opma opranm3anmu: JIekius

Onucanme: AHaTUTHYECKash T€OMETPUSl HAa IUIOCKOCTU. YPaBHEHMs IJIOCKUX JUHUH. [Ipsmas

JmHus. Buapl ypaBHEHUH TIPSIMOM.

1.4.2. KpuBble BTOPOro NOpsiika: OKPYKHOCTb, dmic. (A3: 2, CPC: 2)
Tun gexkuun: MHPOpMATMOHHAS JISKITHST
®opma opranmszanun: JIekys

Omucanue: Kpusbie Broporo nopsiaka. OKpy>KHOCTb: ypaBHEHHE U CBOMCTBA. DJUIHUIIC: YpaBHEHUE

U CBOICTBA.

1.4.3. KpuBble BTOpOro nopsiika: runepooJia, mapadosaa. (A3: 2, CPC: 2)
Tun nekuun: MudopmarmonHas Jexius
®opma opranmzamun: JIekys

Omnucanue: ['vnep6ona: ypaBHeHue u cBoiictBa. [lapaGona: ypaBHeHUe U CBOMCTBA.

1.4.4. AnasiuTnyeckasi reomeTpust B npocrpancrse. [Lnockocts B npoctpanctse. (A3: 2, CPC: 2)
Tun nexumn: Nadopmarrionsas nexys
®opma opranmsanmu: JIekus

Onucanne: AHanuTUyecKas reoMerpusi B IpocrtpaHcTse. Ilmockoctes B mpoctpancTBe. Buasl

ypaBHeHI/II\/’I IUIOCKOCTH. B3anmHoe PacniojIOKCHUEC IJIOCKOCTEH.

1.4.5. TIlpsimas B npoctpancte. (A3: 4, CPC: 2)
Tun nexumn: Nudopmarrionsas nexys
®opma opranusanmu: Jlexuus

Onucanmne: Ilpsmas B mpocTpancTBe. B3ammHOe pacmonokeHue TMpsSMbIX. B3aumHoe

PacoJIOKCHUC HpHMOfI " IINTOCKOCTH.

1.4.6. IToBepxHocTn BTOporo nopsiaka. (A3: 2, CPC: 2)
Tun nexumun: Madopmarionsast Jexys

®opma opranusaumm: Jlekuus
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Onucanme: [ToBepXHOCTH BTOPOTroO NOPsAAKA. Y paBHEHUS U CBOMCTBA.

3.4.IlpakTuyeckue 3aHATHS

Paznen
JTUCHMIIIMHBI

Oo0bem,
9acoB

Tema NMPAKTUYCCKOI0 3aHATUS

Jdunakr.
(9107030701181

1.1. KommaekcH
bI€ YHCIIa

2

JleicTBUS C MHOKECTBaMHU.

11

1.1. KommiekcH
bI€ YHCIIa

KomIekcHbIe uncia u JICHCTBHS C HUMM.

12,14

1.2.Martpuis! u
CHUCTEMBI
JIMHENHBIX
YpPaBHEHHI

Brruncnenue onpenenureneil. Penenue cucteM JIMHEHHBIX
anreOpandecKkux ypaBHEHH 1o mpaBuiry Kpamepa.

21,23

1.2.Matpuusl u
CHCTEMBI
JIMHEHHBIX
YpPaBHEHHI

JeitcTBus ¢ MaTpuIlaMA. Brraucienne oOpaTHOI MaTpHUITHL.

2.2

1.2.Matpuusl u
CHCTEMBI
JIMHEWHBIX
ypaBHEHUHU

Pemenne cucreM NTMHEHHBIX anreOpandecKuX ypaBHEHHH C
MIOMOIIIBIO0 OOPAaTHON MaTpPHUIIBL.

2.3

1.2.Martpuiis! 1
CHUCTEMBI
JINHEWHBIX
ypaBHEHUHU

Pemenue MaTpuyHbIX ypaBHEHU.

24

1.3.BexTopHas
anredpa

Omnepanuu HaJ BEKTOPaMU.

3.2

1.3.BexTopHas
anredpa

BCKTOpLI B CUCTEMAaX KOOpAWHAT.

3.2,33

1.4. Ananuruyec
Kasi TEOMETPHSI

IIpsimas Ha MIOCKOCTH.

41,4.2

10

1.4. Anamuruyec
Kasi TeOMETPHs

OKpYXKHOCTb.

43

11

1.4. Ananuruyec
Kasi TeOMETpHs

Dnuric.

43

12

1.4. Anamurnyec
Kasi TeOMETpHs

Tunep6omna.

4.3

13

1.4. Anamuruyec
Kasi TeOMETPHs

[Mapaboura.

4.3

14

1.4. Anamuruyec
Kasi TeOMETPHs

ILmockocTs B IIPOCTPAHCTBE.

44,45

15

1.4. Anamuruyec
Kasi TeOMETpHs

[Ipsmast B mpocTpaHCTBe.

44,45

16

1.4. Anamuruyec
Kasi TeOMETpHsl

HpﬂMaﬂ U IJIOCKOCTD B ITPOCTPAHCTBE.

44,45

HToro:

34

3.5.Conep:xaHue NPAKTHYECKUX 3aAHATHI
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1.1.1. deiicrBus ¢ mHoxkectBamu. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrrnueckoe 3aHsaTHE

1.1.2. KommiekcHble yncia u aeiictBusi ¢ aumu. (A3: 2, CPC: 1)

®opma opranmsaumu: [Ipakruyueckoe 3aHsTHE

1.2.1. Boruncjienue onpeaenureeil. Pemenne cucreM JIMHeHHbIX aJredpanyecKux ypaBHeHuil mo

npasuiy Kpamepa. (A3: 2, CPC: 1)
®opma opranuzanum: [Ipaktiuueckoe 3aHsATHE

1.2.2. [lelicrBus ¢ MaTpuuamMu. Boruuciienue ooparnoii matpuusbl. (A3: 4, CPC: 1)

®opma opranmsanuu: [Ipakrnyeckoe 3aHsTue

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

(A3:2,CPC: 1)
®opma opranmsanun: [ [pakrrnyeckoe 3aHsTHE

1.2.4. Pemmienne MaTpu4HbIX ypaBHenuid. (A3: 2, CPC: 1)

®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

1.3.1. Onepauuu nag Bekropamu. (A3: 2, CPC: 1)
®opma opranmsanuu: [ [pakrrnyeckoe 3aHsTHE

1.3.2. BekTopsl B cucreMax koopauHat. (A3: 2, CPC:

®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.1. lIpsimas Ha niockoctu. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.2. OkpyxHoctb. (A3:2, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.3. Dauune. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.4. 'unep6oaa. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.5. Ilapa6oaa. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansatue

1.4.6. ILnockocts B mpoctpanctie. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrnueckoe 3ansaTue

1)
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1.4.7. llpsimas B npocTpanctie. (A3: 2, CPC: 1)

®opma opranmsaumu: [Ipakruyueckoe 3aHsTHE

1.4.8. [Ipsimasi 1 nJ10cKocTH B mpocTpanctie. (A3: 2, CPC: 1)
®opma opranmsaumu: [Ipakrruyeckoe 3aHsTHE

3.6.J1aGopaTopHbie padoThI

Ne Paszpnen HaumenoBanue n1adopaTopHoii Oobem, | 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 AUCHHUIIHHE

3.11.ITpomMeskyTOUHAST ATTECTAUSA
1.

IIpukpennennsie aiabi: Ox3amen (1 cemectp).doc, Marl HWBT Bompocsil
v8 EA6D 4.doc

4. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA JJ1A

CAMOCTOSTEJIBHOM 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.
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S. ®OH/] OLIEHOYHBIX CPEJICTB JIJIsI TPOBEJIEHMS IIPOMEXYTOUYHOM
ATTECTAIMHU OBYYAIOIIUXCA 11O JUCIHUIIVIMHE

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

Jis O1leHMBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPHEHTUPOBAHHBIX 33/1aHUI 00yUYarOMIMUXCs

UCTOJNB3YIOTCA creaytomme kpurepun no 100-0ayuibHO mikane:

1. ®opmynupoBaHHe MPEACTABICHHOW HHPOPMAILIUU B BHJIE TIPOOIIEMBI;
2. ITlpennoxenue criocoda penieHus mpoOIeMbl;

3. OO6ocHoBaHME criocO0a pemeH st MPodIeMbI;

4. JlemoHCTpamus crocoda pereHust mpooIeMebl.

OueHrBaHuE OCYIIECTBISETCS MO CIEAYIOUIEH 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, IPEICTABICHHYIO B 3aJIaHUU

o0yyaromuiicst GopMyIHpyeT HOCTABICHHYIO
3ajady, y Hero copMupoBaHbl

31-50 W30JIMPOBAHHbBIE 3HAHUS U YMEHUS, OJJHAKO

) OTCYTCTBYIOT UHTEIPUPOBAHHBIE MOHATHUS U
HaBbIKH, B pe3yJIbTaTe Yero JTOMyLIEHbI

OIIMOKH B peUICHUHN U 3aJaHNUEC HC BBIITOJIHCHO

3a/laHue BBINOJIHEHO, 00yJarouiics
MIPUMEHSET 3HAHUS ISl pEIIeHUs
51-80 MIOCTABJIEHHOM MPOOJIEMBI, OJHAKO HE
) c(hOopMHUPOBAaHBI KOMIIETEHIIUH, BCIEICTBUE
4ero 00y4arouiicst UCTIBITHIBACT 3aTPYAHCHUS

B JIEMOHCTpAIIMH CTIOCOOOB PEIICHUS 3a/1a9n

3a1IaHUEC BBIITOJIHECHO KaK B TCOPETUYCCKOM,

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

110 JAHHOMY BOIIPOCY

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

Bepcus: AAAAAAB381w Kox: 000134250



[lepeueHr KOMIETEHUUH U 3TANbl KX (OPMUPOBAHUS IIPUBEIEHBI B CIIEIYIOIICH TabuuLe:

N Mudgp Komnerennus JTtanbl GOPMHPOBAHMS KOMIIETCHIIUH

1 OIIK-3 CII0COGHOCTb PHOGPETaTh HOBBIE 3HaHMs B | CEMECTP -
00MaCTH ECTECTBEHHBIX HAYK M MATEMATHKH,
UCTIONB3Ysl COBPEMEHHBIE 00OPa30BaTENbHBIE
1 MH)OPMAIMOHHBIE  TEXHOJOTH IS
yTOYHeHUs UHPOPMANMK O  MpPEIMETE
poECCHOHANBHOM NEATENBHOCTH

2 OIIK-2 CrocoGHOCTE  TIPEACTaBUTH  aJIEKBATHYIO Cemecrtp -
COBPEMEHHOMY YPOBHIO 3HAaHHH HAy9HYIO
KapTHHy MHUPa Ha OCHOBE 3HAHHS OCHOBHBIX
HOJIOKEHHIA, 3aKOHOB u METOI0B
€CTECTBEHHBIX HAyK M MATEMaTUKH Ha
YPOBHE OCHOBHBIX ()OPMYIHPOBOK

3 OIIK-4 CrocOGHOCTS  MCMONB30BaTh  OCHOBHBIE | CEMECTP -
MOJ0KEHHUS, 3aKOHBI u METOJIbI
ECTECTBEHHBIX HAyK M MAaTEMaTHKd B
HO3HABATEILHON M IIPOQECCHOHAIBHOM

JEATENBHOCTH
4 OK-5 CHOCOGHOCTh K JIOTHYecKH-TpaBuiibHoMy | CEMECTp -
MBIIIIEHHIO, 00001IEHHIO, aHau3y,

KPUTHUYECKOMY OCMBICICHUIO HH(POPMAIMH B
po(heCCHOHATBHOM NesTeTPHOCTH

BOIIpOCLI K HpOMe)I(yTO‘IHOﬁ arTrecranmumn

«Maremaruka. JInHenHas aur e6pa H aHAJIUTUYCCKAA I'COMCTPHUA»

1. Ox3amen (1 cemectp)
Ipukpennennsie gaiinbr: Jx3amex (1 cemectp).doc, Matl UBT Bompocsil v8 EA6D 4.doc

6. IMEPEYEHb OCHOBHOMH 1 JJONNOJIHUTEJIHbHON YUYEBHOM JINUTEPATYPHI,
HEOBXOIMMOM 1JIs1 OCBOEHUSI JTUCIIUIIJIMHBI

a)OCHOBHAs JIUTepaTypa:

1. JI. buxnemuiues. Kypc ananutiuueckoit reoMeTpuu 1 JInHeHo! anreOpsl. M3aatenscrBo duszmariur. —
M., 2014.

2. Coopnuk 3anau no matematuke s BTY3o0B. Jluneiinas anreOpa u aHamutudeckas reomerpus.; [lon
pen. A.B. Epumosa. — M.: DUSMATIJINUT, 2012.

0)10TIOJHUTEbHAS JIUTEPATYpa:

1. Koctpukun, A. CoopHUK 3a1a4 1o anredpe. JIuneiinas anreOpa u reomerpust: Yue6Hoe mocodue / A.
Koctpukun. - M.: MITHMO, 2016.

2. Kyapssues JI.JI. Kypc mMaremarndeckoro ananmmza. B 3 tomax. M3garensctBo IOpaiit, 6-¢ u3ganue,

nepepaboTanHoe U gomnonHeHHoe. — M.-2017.
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7. NEPEYEHH PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIIMOHHON
CETU «<MHTEPHET», HEOBXOIAUMBbIX /IJIs1 OCBOEHUSA JUCLHHUIIJIMHBI
Hns  obecneueHust  o0pazoBaTeNbHOrO  Mpolecca IO  JAUCHUIUIMHE — O0yYaroluMcs
MPEAOCTABIIACTCS BO3MOXKHOCTh KPYTJIOCYTOYHOI'O JIMCTAHIIMOHHOTO HMHIWMBUAYaJbHOTO JOCTyIa K

OJICKTPOHHBIM OMOJHMOTEUYHBIM CHCTEMAaM U3 JIFOOOHU TOYKH, B KOTOpOﬁ HMECTCA JOCTYIlI K CE€THU

«HTEepHETY.
HaumeHnoBaHue pecypca HNHTepHeT-CCHLTKA HA pecypc
"ZNANIUM.COM"
DneKTpoHHAas OoubamoreyHast cucrema | http://znanium.com

"ZNANIUM.COM".

00O "U3pareancrBo Jlanb

OnexTpoHHas 6ubnanoreunas cuctema OO0 e.lanbook.com

"UsnmarenbpcTBo Jlanp".

000 "DJeKkTpoHHoe H3aaTeabecTBo FOPAUT"

DOnekTpoHHass OMOJMOTEYHAs] CHUCTeMa FOPAUT. DBC | http://biblio-online.ru,
"JlerengapHbie KHUrH" https://biblio-
online.ru/catalog/legendary

JuekTpoHHas Oubamoreka MAU

OnekrponHas oubnuoreka MAU (codoctBennocts MAU). |  http://elibrary.mai.ru/MegaPro2/

Web
JuiekTpoHHas1 OuOIMoTeka Koncopunmyma aspokocmudecknx By3oB Poccun
DeKTpoHHAs OubIMoTEeKA Koncopumyma | http://elsau.ru
a’pPOKOCMHUYECKHUX By30B Poccuu.
bu6auorexka POOU

bubmorexa PODU ‘ http://www.rfbr.ru/rffi/ru/library

EanHoe okHO 10cTYna K 00pa3oBaTe/IbHBIM pecypcam
Enunoe okHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam ‘ http://window.edu.ru/

Polpred.com
Polpred.com. O630p CMU ‘ http://polpred.com
00O "PYHOB"

OnexrpoHHas oubnuoreynas cucrema eLIBRARY. ‘ http://elibrary.ru

00O "HannonauabHblil nugposoii pecypc "Pykont"
OOO "HauunonansHblil g poBoii pecypc "PykoHt". ‘ http://text.rucont.ru

000 "UBHUC"
000 "UBUC". | http://ivis.ru
00O "UnTerparop aBTopckoro npasa'
OOO "Uurerparop aBropckoro mnpasa" 1Qlib. ‘ http://www.iglib.ru/
®I'bY "PI'B"
DnekTpoHHas oubnmoreka auccepranuii PI'B. http://dvs.rsl.ru
Hanmonanwsnas snexrponnas oubnuorexa (HOB). http://H36.pd
HIT HOUKOH
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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/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://нэб.рф/

Hexommepueckoe MapTHEPCTBO "HaumonaneHsiit | http://archive.neicon.ru

Onexrponno-Nupopmannonnsiii Koncopunym".

HayuHble MOJIHOTEKCTOBBIE PECYPChI U3/1aTENBCTBA http://link.springer.com/
Springer (apxuB).

HaydHble TIOJHOTEKCTOBBIC JKypHaibl —u3matenbcTBa | http://www.tandfonline.com/
Taylor&Francis Group (apxwuB).

baza nannbix GreenFile komnanuu EBSCO. http://www.greeninfoonline.com.
BHemHeakoHoOMHu4Yeckoe o0bequHeHHe " AKageMHUHTOPr"
American Physical Society http://publish.aps.org/
American Mathematical Society http://www.ams.org/mathscinet/ind
ex.html
®I'BY "I'THTHB Poccun"

baza mamneix Web of Science (mpaBooGmamarens - | Www.webofscience.com

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

baza manneix Scopus usgarensctBa Elsevier. http://scopus.com
Springer Customer Service Center GmbH B nayunsix u | http:/link.springer.com/
00pa3oBaTEeIbHBIX LENSX. http://www.nature.com/

Springer

Nature

baza ganneix kommnanuun EBSCO Publishing: http://search.ebscohost.com

BJ] CASC. BJ1 MathSciNet via EBSCOhost.
Hay4Hble  MOJIHOTEKCTOBBIE  JKypHalmbl W kHurd | http://www.sciencedirect.com
n3narenberBa Elsevier. http://www.elsevierscience.ru/pro
ducts/science-direct

PODPU
Hayunple MOJHOTEKCTOBBIC aHIMIIOS3BIUHBIE SKypHaibl | Nitp://pubs.acs.org.
American Chemical Society.

8.METOJIMYECKUE YKA3AHMS JJISI OBYYAIOLIIUXCS 10 OCBOEHUIO
JUCHUTINHBI

O} PexTUBHBIM C€1OCOOOM pa3BUTHS TBOPYECKUX CIIOCOOHOCTEH CTYJIEHTOB MpPU H3YUYEHHH
JUCLUIUIMHBI SBJISIETCS CaMOCTOATENbHas paboTa, KOTOpas HalleJdeHa Ha HpopaboOTKy CTyIEHTaMH
MaTepuasa MpoIeAInX KOHTAKTHBIX 3aHATUH U IOJTOTOBKY K HMPEACTOSALINM 3aHATHSIM.

CamocrosaTrenbHass paboTa CTYAEHTOB INPOBOAMUTCS MMM B COOTBETCTBHUM C COOCTBEHHBIMU
BO3MOXXHOCTSIMU.  MOXHO, OJHAKO, pPEKOMEHJOBAaTh TIPYNIOBOE M3yYE€HHE  MAaTEepHalOB,
o0ecreynBaroliee COBMECTHYIO pa0OTy HECKOJBKHX CTYJIEHTOB, YTO IOJOXXHUTEIbHO BIHAET Ha
KauyecTBO MPOpPabOTKU MPOrpaMMBbI Kypca.

B TO Xe BpeMs BBICOKas CTENEHb YCBOCHMS H3y4aeMOH IJUCHMIUIMHBI JIOCTHTAeTCsl IpH
MIOCTOSIHHOM pa0oTe CTYJEHTOB HaJl TEKYIUM MaTepuajioM. B 3Toil cBs3u kenarenbHa mpopaboTka
JEKIMOHHOIO MaTepuajga B JIeHb €ro MpPOYTEHHUs, YTO IO3BOJSAET, BO-NEPBBIX, ONEPAaTUBHO (Ha
cleyIolel JIEKIIMM) CHUMAaTh BO3HUKAIOIIME BOIPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUH IO
JUCLUIUIMHE 33J0JT0 10 IPOMEKYTOYHON aTTECTALINH.

[Ipy moAroToBKe K MPaKTUYECKUM 3aHATHSIM TakKe HEoO0Xo[uma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. 9TO MO3BOJIMT OCO3HAHO paboTaTh C MpeajaraeMbIM MaTepHajioM IperojaBaTesieM Ha
MPaKTUYECKOM 3aHSITUH, A, CJIEAOBATEIbHO, 3aKJIaabIBaTh 0a3y METOJUK U MPHUEMOB MPHU PELICHUH
MPaKTUYECKHX 3a]1au.
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[Ipu u3ydeHnn marepuaina HeoOXOIUMO JeNlaTh aKLEHT He Ha 3a3yOpMBaHUU MaTepuaia, a Ha
MOHUMAaHUE ero (PU3UYECKOW CyTH, YTO Pa3BHBAET MBIILICHUE W TO3BOJISIET MOHSITh METOHOJOTHIO
M3y4aeMo# AUCLHUIIINHBIL.

9. NIEPEYEHb MTH®OPMAIIMOHHBIX TEXHOJIOI WA, UICTTIOJIb3YEMbBIX ITPH
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIIJINHE
JlucuunianHa OpUEHTHpOBaHAa Ha IMPUMEHEHHE KOMIBIOTEPHOM TEXHUKH, PECypCcOB

MH(POPMaIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTh «MHTepHeT», 3neKkTpoHHOUW Ombmmoteku MAU nis
noucka, coopa, XxpaHeHHs, 00paObOTKHU U MPEICTaBICHU UH(OPMAIIHH.

[IporpamMmmHuoe obecnieuenue, MHTepHET-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 MATEPUAJBLHO-TEXHUYECKO# BA3BI 10 OCBOEHUIO
JUCHUTINHBI

1. IloTouHas ay IMTOpUS C SKPAHOM, IPOEKTOPOM, HOYTOYKOM;
2. KoMmbroTepHbIN Ki1acc JUIsl POBEACHUS HHTEPHET - TECTUPOBAHU.
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Ipnnoxenne 1
Kk pa0oueil nporpaMme JHCIHUIIJIHHBI

«Marematuka. JInHeliHas anre6pa U aHAJIMTHYCCKAsd reoOMETPUSA»

AHHOTaNUsA padoyeil MPporpaMmmbl

Hucuunnuna Matematuka. JIuneiiHas anrebpa U aHaNUTUYECKas TEOMETPHsl SBISETCS YacThIO
broka 1 JIMCIMIUIMHBI  JUCHMIUIAH TIOJTOTOBKM CTYJIEHTOB TIO HAIPABJICHUIO TOATOTOBKHU
22.03.01 MarepuanoBeicHUE W TEXHOJOTMH MaTepuasioB. J[ucnurmimHa peanu3yercs Ha CTynuHO
dakynprere «MOCKOBCKHI aBUAIIMOHHOTO HMHCTUTYTA (HAIIMOHAIBHOTO HCCIIEI0BATEIHCKOTO
yHuBepcurera)» kadeapoit (kapeapamu) MCullT.

JucuumimHa HaneneHa Ha popmupoBanue crneayrommx kommnerennuii: OIMK-3 ,OMK-2 ,OI1K-4
LOK-5.

CopepxaHue NUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C: MOJY4YeHHEM 0a30BbIX
3HAHWW 110 JWHEWHOU anrebpe M aHaTUTHYECKON T'€OMETPUM; C YMEHHEM HCIIOJIb30BaTh armapar
JUHENHON anreOpbl U aHATUTUYECKON reOMETPHUH JUIsl pelieHus npodeccruoHalbHbIX 3a/1a4;

[IOJIYYEHHEM HaBBIKOB COCTABIEHUS MPOCTHIX MAaTEMATUYECKUX MOJIeNeH U METOaMU pPelICHHUS
HMHXCHEPHBIX 3a]1a4.

[IpenogaBanue MUCHUIUIMHBI MpEAyCMaTpUBaeT Cieayrolue (HOpMbl OpraHU3AlMHU y4eOHOTO
npouecca: Jlekuus, [Ipaktudeckoe 3aHsaTHE.

[TporpaMMo#i UCHUTUTHHBI MPEAYCMOTPEHBI CICAYIONINE BHIbI KOHTPOJS: TPOMEKYTOUHAS
attecranus B opme Dk3ameH (1 cemectp).

OOmiasi TpyIOEMKOCTh OCBOCHHSI JAMCUMUIUIMHBI COCTaBIseT 4 3a4eTHBIX eauHull, 144 4Yacos.
[TporpamMMoii JAUCHUIUIMHBI TPEAYCMOTPEHbI JieKiMoHHbIe (34 uacoB), npaktudeckue (34 dacos),
naboparopubie (0 yacoB) 3ausTus U (40 4acoB) caMOCTOSTENbHOW paboThl cTyaeHTa. OCHOBHBIMH
3a/ladyaMH  TIPETIOIaBAHMSI TUCITUTUIMHEI SIBIISTFOTCS:

1) 03HAKOMHUTH CTYJCHTOB C OCHOBHBIMA MaTEMAaTUYCCKHMU MOHITUSMHU U METOJAMHU JIMHEHHOU
aJIreOphl ¥ AHATUTUICCKOU TEOMETPHH;

2) BBIPA0OTAaTh y CTYJCHTOB HABBIKM MPUMCHEHHS IMOJYYCHHBIX TEOPETUYCCKUX 3HAHHUU ISt
peuieHus NpUKIagHbIX 3a/1a4;

3) HAay4YUTh pelIaTb OCHOBHBIC TUIIBI 3a/1a4 110 pa3aciiaM JUCHUIIIINHBI;

4) BI)Ipa6OTaTB YMCHUA aHaJIM3UPOBATH IIOJIYUCHHBIC PE3YJIbTAaThl, IMPHBUTH HABBIKU
CaMOCTOATCIIBHOI'O U3YUYCHUS JIMTCPATYPHI IO MATECMATHUKE.
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IMpunoxkenue 2
K padoueil nporpaMme JUCHHUIINHBI

«Maremaruka. JIunelinasg ainre0dpa M aHaIUTHYECKAs TEOMETPHSI»

IIpukpeniennslie ¢aiibl

Ik3ameH (1 cemectp).doc
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Matl UBT Bonpocsil v8 EA6D 4.doc
IIpomexyrounasi arrecranusi Nel

Ok3ameH (1 cemectp)

Cemectp: 1

Buja xontpoasi: O

Bomnpochr:

. KommiekcHple uncna u 1ecTBUS C HUMU.

. Matpuupsl 1 ux cBoicTea. Tunbel MaTpuL.

. Onpenenurenyu 1 UX cBoWcTBA. Brrunciaenue onpenenurenei.

. HetictBus ¢ marpuniamu. OOpaTHas MaTpHIia.

. PelneHne MaTpu4HbIX ypaBHEHUH.

. CucTembl TMHEWHBIX YpaBHEHUN. PerieHue cuctem pa3iMuyHbIMUA METOIaMH.
. JIuneitapie npeoOpa3zoBaHusI.

. BexTopsl u ux cBoiictBa. Onepanuu HaJl BEKTOpaMHU.

O o0 N &N O1 B~ W N —

. CKaJ'ISIpHOC, BCKTOPHOC U CMCHIAHHOC IIPOU3BCACHUA BEKTOPOB.
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. BGKTOpI)I B CUCTEMAX KOOpAUHAT.
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. IIpsimMas Ha 1I0cKkOCTH. Bupl ypaBHEHUN IPSIMOM.
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. Kpussie Broporo nopsigka. OKpy»KHOCTb: ypaBHEHHE U CBOWCTBA.
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. DIUIUIIC: ypaBHEHHUE U CBOMCTBA.
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. 'unepbomna: ypaBHEHHE U CBOWCTBA.
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. [lapaGona: ypaBHEHUE U CBONCTBA.
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. IImockocts B MMPpOCTPAHCTBE.
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. IIpsiMasi B MpOCTpaHCTBE.
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. BzanmmaOe PAaCIIOJIOKCHHEC HpﬂMOﬁ U IJIOCKOCTH.
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