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Conep:xkanue

OPTAHM3AIIMOHHO-METOAYECKHI1 PA3JIEJ

CTPYKTYPA M COIEPKAHME IV CHUATITAHBI (MOIYJIST)
OCOBEHHOCTH OBYUYEHWSI THBAJIMJOB U JIMI C OB3
YYEBHO-METOJINYECKOE OBECHEYEHUE CAMOCTOSITEJILHOM
PABOTBI OBYYAIOIIINXCS

OBPA3OBATEJILHBIE TEXHOJIOT N

OLIEHOYHBIE CPEJICTBA JJISI TEKYIIET'O KOHTPO.JISI
YCIIEBAEMOCTH Yl IPOMEKYTOYHOM ATTECTALIAN
YYEBHO-METO/IMYECKOE W MH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOU TUCHUILIMHBI (MOIYJISA)
MATEPHAJBHO-TEXHUYECKOE OBECIIEYUEHUE YYEBHOM
TACIATLITAHBI (MOLYJIST)



1. OPTAHU3AIIMOHHO-METOUYECKHU PA3JIEJ

1.1. Ilenu u 3a7a4u OCBOCHUS y4€OHOU JUCIUILTUHBI (MOTYJIs)

® U3YyYUTHh OCHOBHBIC TIOHATHS JTUHEWHOW anreOpbl M aHAIMTHYECKON reOMETpHUH;

e BOCIHTAaHHE BEICOKOM MaTeMaTHYECKOH KYJIBbTYPBHI;

® JHCIIOJBb30BaHHUC MAaTECMAaTUYCCKUX METOJ0B B HpaKTH‘ICCKOﬁ JACATCIIbHOCTH,

® Ppa3BUTUC YMCHI/Ifl 1 HAaBBIKOB COBPCMCHHBIX BUAOB MATCMATHUYCCKOI'0 MBIIIIJICHHU.

® U3YyYUTHh OCHOBHBIC TIOHATHS JTUHEWHOW anreOpbl M aHAIUTHYECKON reOMETPHUH;

e BOCIHTaHHE BEICOKOM MaTeMaTHYECKOH KYJIBbTYPBHI;

® HCIOJIb30BAHHUEC MAaTECMAaTHUYCCKHNX METOA0B B HpaKTquCKOﬁ JCATCIIbHOCTH,

® Ppa3BUTUC YMCHI/Iﬁ 1 HAaBBIKOB COBPCMCHHBIX BUAOB MATCMATHUYCCKOI'0 MBIIIIJICHHU.

1.2. MecTo AucUMILTUHBI (MOYJs) B CTPYKTYpe 00pa3oBaTEIbHON MPOrPaMMBI

HallpaBJICHUS IIOATOTOBKHU

VYueOHast nuctumiinHa «Asredpa U reOMeTpus» OTHOCUTCS K 00sS3aTeNIbHOW YacThu OJioka
b.1. penepanbHOro rocy1apcTBEHHOro 00pa30BaTEIbHOIO CTaHAApTa BBICIIETO0 00pa30BaHUs 110
HanpasieHusM noarotosku 09.03.04 «IIporpammuas unxeHepus » M3ydenue yueOHOUN
JUCLMIUIMHBL  «AuireOpa W reoMeTpusi» Oa3upyeTcs Ha 3HAHMIX, YMEHHUSAX W HaBbIKax,
NOJYYCHHBIX OOYYAIOUIUMHCA TPU HM3YYCHUU JTUCIUILTMHBI
00111e00pa3oBaTeIbHON IITKOJIE.

«Maremartuka» B CpeaHeEu

1.3. TpeboBanus Kk pe3yapTaTaM OCBOCHHS y4eOHOM JUCHUIUIMHBI (MOIYIIS)

[Tponiecc ocBoeHus yueOHOM TUCIMIUIMHBI HAalpaBieH Ha (GopMupoBaHHUe y 00ydaroInXCs
CIIEYIOIINX KOMIIETEHIINN:

VYuusepcanbhble (YK), obmenpodeccuonansusie (OIIK), npodpeccronansusie (I1IK) — B
coorBercTBUU ¢ PI'OC 3++.

EcrecTBeHHOHayuUHBIE U
OOLIEH)KEHEPHbIE
3HaHUS

OIIK-1. CniocoOen IIPUMEHSATh
€CTECTBEHHOHAYYHBIC u
OOIIeNHKEHEPHbIE 3HAHMS, METO]IbI
MaTeMaTHIECKOTO aHaIM3a "
MOJIETTMPOBAHMsI, TEOPETUYECKOTO U
HKCTIEPUMEHTAIBHOTO HCCIICIOBAHUS B
npodecCHOHaIbHOMN e TeTbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
MaTeMaTUKH, QU3UKH,
BBIYHCIIUTEIHHON TEXHUKH U
MIPOTPaMMHUPOBAHUS

OIIK-1.2. Ymeer pemaTh
CTaHJIapPTHBIE
npodeccCuoHaIbHBIC 3a/1a91
C IPUMEHEHUEM
€CTECTBCHHOHAYYHBIX U
00111e-NHKEHEPHBIX 3HAHHM,
METOJIOB MAaTEeMaTHIECKOTO
aHaJIM3a W MOJICITUPOBAHUS.




OIIK-1.3. Hmeer HaBBIKH

TEOPETUIECKOTO u
AKCHEPUMEHTAIHLHOTO
WCCIICIOBAaHUS ~ OOBEKTOB
npodeccuoHaTbHON
JESTEIIbHOCTH

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI (MOIYJIST)

2.1. O6beM yueOHOM TUCIUTIITUHBI (MOTYJIs).

O0BeM TUCIUIUTHHBI «AJIredpa reoMeTpPHs» COCTaBIISIeT 7 3a4eTHBIX eAUHUI] / 252 4acoB:

Buj yueOHoii padoThl

Bcero,
4acoB

Ounas
dpopma

Kypc, yacoB

Ounas popma

1 kypc, 1cem

1 kypc, 2 cemectp

AynuTopHasi pabora
o0yuaromuxcs ¢
npemnoaasareseM (1o BUaam
Y4eOHBbIX 3aHATHI), BCEro B
TOM 4YHcJIe:

108

48

60

Jexmuu (JI)

32

14

18

B ToM uncne, npaktuueckas
noaroroBka (JITIII)

paxkTnyeckue 3ausatus (I13)
(6 mom uucne 3auem)

76

34

42

B ToM uncne, npaktuueckas
noaroroska (I13T1IT)

JlabopaTopusbie padorsi (JIP)

B ToMm uncne, nmpaktuueckas
noaroroBka (JIPTIIT)

CamocrosiTesibHas padoTa
o0yuarwmuxcs (CP)

72

24

48

B Tom uncne, npakruueckas
noaroroska (CPIIIT)

IMpomMe:kyTouHasi aTTECTANUSA
(MoATr0TOBKA M c/1a4a), BCETro:

KonTtposnbHas pabota

KypcoBas pabota

3auer

DK3amMeH

72

36

36

Hroro:

OO6m1ast Tpy1I0€MKOCTh YU4eOHOM
JTUCITUTLINHEI (B yacax,
3a4€THBIX €IMHUIIAX )

2524acos (7
3.e.)

108 (3 3.e.)

144 (4 3.e.)




2.2.

Coneprkanue pa3iesoB yueOHOW NUCIIUIUIMHBI (MOTYJIS)

/o

HaumenoBanue
pasnena (Tembl)

Conepsxkanue paszena (TeMaThuKa 3aHsITHH)

dopMupyemble
KOMIIETCHIINH
(nHaexc)

Marpuusbl 1
onpeaeJnuTeH

Marpuiipi ¥ JIelcTBUA HaJ HUMHU. biouyHble
MaTpHIbIL. Omnpenenenue ONpEeCTUTE.
Onpenenurenu Il w Il mnopsakoB. OcHOBHBIE
CBOMCTBA OIpeIeIuTeNeH. Anrebpanueckue
JOTIONTHEHUsI,  MHUHOPBL. ~ CBSI3p  MHHOPOB €
anredpanvyecKuMu JIOIIOJIHCHUSIMH. Teopema

Jlanmaca.  Beruncnenue onpexaenureneii. OOpaTHast
MaTpulla ¥ €€ BblUuCIIeHUE. JInHelHas 3aBUCUMOCTh
BEKTOp - cronbuoB. Panr marpuusl. Teopema o
6asucHoM MmuHOpe. CrocoObl BBIYHCICHHS paHTa
MaTpHILIbI.

OIIK-1

CucreMbl
JUHEeHHDBIX
YPaBHEeHU

OcnoBubie monsTusi. Teopema Kponekepa -
Kanenmu. ®opmynsl Kpamepa. OOmas Teopus.
YUucno pemieHuid JUHEHHOW CUCTEeMbl. Meton
l'aycca.  Cucrembl  OJZHOPOJIHBIX  JIMHEHHBIX
ypaBHeHul. DyHIaMEHTAIBHASI CUCTEMA DPELICHMI.
Oob1ee perieHre HEOAHOPOAHON CUCTEMBI.

OIIK-1

BekTopHas
ajareopa

CkaJisipHble U BEKTOPHbIE BEJIMYMHBIL. JlelicTBUS Haj
BeKTOpamMH. ba3suc u  KoopAMHATBl  BEKTOpa.
JIuneliHasgs  3aBUCHUMOCTBb  BEKTOpOB. lIpusHaku
JUHEWHOM 3aBUcUMOCTU. [loHsATHE BEKTOPHOrO
npocrpaHcTBa. Pa3smepHocTh M 6a3uc BEKTOPHOIO
npocrpadcTtBa.  KoopnuHaTel  BekTOpa. YciloBHE
KOJUIMHEAPHOCTH  BEKTOpoB.  Ad¢duHHBIE  H
JEKapTOBbl KOOPAMHATBI TOYKH. OpTOroHansbHas
npoekuust BekTopa. CkansipHoe NIPOU3BEJIEHUE
BeKTOpoB.  OpueHTauMss  TPOMKM  BEKTOPOB.
BekropHoe mnpousseneHue. JIBOWHOE BEKTOPHOE
npousseneHue. Ilpocrenmme 3aqaun aHaAIUTUYECKON
reomerpun. IIpeoOpa3oBanue Oa3zuca W CHUCTEMBI
KOOpJUHAT.

OIIK-1

YpaBHeHus
JIMHUH U
MOBEPXHOCTEeH

YpaBHeHUs JIMHUN u ITOBEPXHOCTEN.
Anrebpanueckue JMHUU u MIOBEPXHOCTH
[Tapamerpuueckue ypaBHEHUS JTUHUI U
nosepxHoctel. Chepa. Konycol. Llnnuuapsl.

OIIK-1




JInHelHbIE
o0pa3bl
HA IUVIOCKOCTH M
B NIPOCTPAHCTBE

VYpaBHeHus npsAMbIX U iockocteil. [loBepxHOCTH U
muHun  I-ro  mopsaka.  HenosHble  ypaBHEHHS
IUIOCKOCTH M MPSMOM Ha IUIOCKOCTH. YpaBHEHUS
IJIOCKOCTH M HpsAMOM B orpe3kax. HopmanbHble
YPaBHEHHUs IUIOCKOCTH M mpsmou. IIpusenenue
Oo0ImHMX  ypaBHEHWH K  HOPMAJbHOMY  BHIY.
PaccrosHne oT TOuKM 40 MpsMOH (IUIOCKOCTH).
YcnoBuss  OPTOrOHAIBHOCTH M NAPAJLIEIbHOCTH
npsMbIX M IuIockocted.  [lapamerpuyeckue
ypaBHEHUs IpsAMOM. YpaBHEHHE IIPsIMOM Ha
IUIOCKOCTH C YIJIOBBIM KO3 duuumenrom. VYron
MEXIy IpPSAMBIMU B IIPOCTPAHCTBE. YTIOJI MEXIY
opsMOM M IUIOcKocThlo.  [lapamerpuueckue
ypaBHEHUsl IUIOCKOCTH. IIydok M CBs3Ka INpsSMBIX.
[Tyyok minockocteit. CBs3Ka MIOCKOCTEH.

OIIK-1

JIuanu Il-ro
NopsiAKa

Kanonnyeckoe ypaBHeHue osiunca. [wumepOona.
[TapaGona. YpaBHEHUs JUHHIA BTOPOrO MOpSIKa B
NOJSIpHBIX KoopAauHatax. KacarenpHble K uHUAM [1-
ro nopsaka. Ilpusenenue ypaBHenus jsuHuu IlI-ro
nopsiIka K KaHOHMYECKOMY BHAYy. VHBapuaHTbI
nuHuu [1-ro nopsiaka.

OIIK-1

MMoBepxnoctu I1-
ro nmopsiaKa

DJUIATICOU. I'unepOomounpl. [TapaGosionas!.
Hwmnapsr 1 konycel 1I-ro nopsaka. IloBepxHocTu
BpallleHUS. [IpsimonuHeliHbIe oOpasymo1ue
OJTHOIIOJIOCTHOT'O runepoosona u
runepbonuyeckoro napadonouna. KacarenbHble K
nosepxHoctaM  Il-ro  mopsnka.  KacartenpHas
IIJIOCKOCTb.

OIIK-1

AnredOpanyeckue
CTPYKTYPBI

MHoxkecTBa W moaMHOXkecTBa. Omnepanuu Haju
MHOXCECTBaAMMU. EI/IHapHBIG OTHOIICHMUS. OTHOHIGHI/ISI
MOpsAIKa W DKBUBAJIEHTHOCTH. OTOOpakeHus.
Kommnosunuss ~ otoOpaxkeHuil.  Anrebpanyeckue
oneparuu. OOpatHas omepanus. ['pynmna. Komnblio.
Ilone. Ilonme kommiekcHBIX umcel. OcHoBHas
TeopeMa anreOpsl. Konsmo MHOTOYJICHOB.
Hemumocts  MHOTOWIeHOB. (OCHOBHasi Teopema
anreOphl U CIEJICTBUS U3 Hee.

OIIK-1

JIuHeliHbBIE
NMPOCTPAHCTBA

Jluneitasle mpoctpanctBa. Omnpenenenue. basuc u
KOOpIAUHATBL. PasmepHOCTS. N3omopduszm
KOHEYHOMEPHBIX JUHEHWHBIX  IPOCTPAHCTB.
[IpeoOpa3oBanue 6a3uCcoOB M KOOPAUHAT U BEKTOPOB.
[lognpocTpancTBa ~ JUMHEHHOrO  IMPOCTPAHCTBA.
Jluneitnass o6onouka. [lepeceueHne u cymma
JMHEWHBIX  noampoctpaHcTB. [Ipsamas  cymwma.
PasMepHOCT CYMMBI W IIEPECEUEHHUs JIMHEWHBIX
noanpoctpancTs. JIMHelHbIe MHOrooOpas3usl.

OIIK-1




10. | EBkiaumoBbie 1 | EBKIIMIOBEI MPOCTPAHCTBA. Onpenenexue. OIIK-1
YHUTApHBIE Hepasencrsa IllBapua. /Inuna Bexropa. Paccrosnue.
npocrpancTBa | OpTOHOPMUPOBAHHBIH ~ 0a3uC  KOHEYHOMEPHOIO
€BKJINI0BA IIPOCTPAHCTBA. OproronanbHoe
nornonHenue.  llpoexkTupoBaHue  BeKkTopa  Ha
MOANPOCTPAaHCTBO.  M3oMOpPU3M  E€BKIMIOBBIX
MIPOCTPAHCTB. Y HUTApHbIE IPOCTPAHCTBA.
11. JIuHeiinble Jluneitnpie oneparopsl. OnpeneneHue. CiloxeHue u OIlK-1
onepaTopbl YMHOXEHHe Ha 4ucio. [IpousBeneHune onepaTtopos.
Paur w  nedexr  numHEHHOTO  omeparopa.
Hesrsipoxennsie onepatopsl. OOpaTHBINA onepaTop.
Martpuna nuHeHOro omepartopa. IIpeobpazoBanue
MaTpUllbl JIMHEHHOro oleparopa MpH Mepexone K
HOBOMY 0asmcy.
12. | Kanonmueckue | CoOCTBEHHBbIE BEKTOPbl M COOCTBEHHbBIEC 3HAUEHUS OIlK-1
dpopmbl JAuHEWHoro omepartopa. OmnpeneneHUe U OCHOBHBIE
MATPHIIbI CBONCTBA. XapakTepuCTUYECKUI MHOT'OYJIEH
JINHEHHOT 0 oneparopa. Haxoxxaenue coOOCTBEHHBIX 3HAYCHHUH U
omneparopa BekTOpoB.  OmepaTopsl  MPOCTOH  CTPYKTYPHI.
WNuBapuaHTHBIE OANPOCTPAHCTBA.

13. Jluneiinbie, Jluneitnple m OunuHeiHble Qopmbl. KBanpaTtuunbie OIlK-1
omnuneiinbie | Gopmel. [lpuBenenune KBaapaTuyHOH (OPMBI K
KBajJpaTH4Hble | KaHOHMYEecKoMy Buay. Merton Jlarpanxa. Mertoa

(hopMbI Slko0u. 3aKOH WHEPUUH KBAaAPATHYHBIX (HopM.
3HAaKOONPEIEICHHbIE KBaJIpaTHYHbIC (hopMBI.
Matpuna ['pamma. Kpurepuit CuiibBectpa.
2.3. Pazensl qUCIIMIUTMHBI U BUIBI 3aHATHN
Ounas ¢popma 0OyueHust
No HaunmenoBanue
/o paszena (TeMbl) AynuropHas Bueayn. O0mnem B
paborta paborta gacax
J [13/JIP CP Bcero
B TOM YHCJI€, | B TOM YHUCJE, | B TOM YMCIE, | B TOM YHUCIE,
JITIT TI3IIIT/JIPTITT CPIIIT ITIT
1,2 cemectp
PA3JIEJI ...
AnreOpandeckue 5 12 12 29
CTPYKTYPHI
Jluneiinbie 5 12 12 29
MPOCTPAHCTBA
EBknumoBbie u 5 12 12 29
YHHUTapHBIC
MIPOCTPAHCTBA
JIuneiinpie 5 12 12 29
oIepaTophl




5. Kanonnueckue

JIMHEHHOTO
oreparopa

(b opMBI MaTPHIIBI

14

12

32

6. JluneliHkble,
OWJIMHENHBIE U
KBaJIpaTHYHBIC

(bopmbl

14

12

32

OK3aMeH

72

Hmoeo:

32 |

76

72 |

252

2.4.

Ounas hopma oOydeHHst

[Tnan camocTOsATENHHON pabOTHl 00YYAIOIIETrOCs 10 TUCIHUIIHHE (MOIYIIIO)

Ne | HaszBanue paznenoB u TeM Buner Tpynoem- | Popmupyemeie DopMbl
CaMOCTOSITENIbHOI KOCTh KOMIIETCHIINH KOHTPOJISI
paboThI (uacoB)

1. Matpuusl 4 Croco0bl 5 OIIK-1 Jlomarnaue
onpeaeTUuTeNH. BBIYMCJICHUS paHTa paboThI

MaTpHIIBIL.
2. | CucTeMbl JIMHEHHBIX Pemenue 5 OIlK-1 Jomarinue
YPaBHEHHIA. OJIHOPO/IHBIX CUCTEM paboThI
JIMHENHBIX
ypaBHEHUU
3. | BexTopHnasi anreopa. AddunHbIE N 5 OIlK-1 Jlomarnaue
JIEKapTOBBI paboThI
KOOPJMHATHI TOUKH.
4. | YpaBHeHus JMHUI U [TapameTpuueckue 5 OIlK-1 JlomaniHue
MOBEPXHOCTEN. YpaBHCHUA paboThl
0ckocTy. I1ydok u
CBSI3Ka MPSMBIX.
ITy4oK mI0CKOCTEN.
CBsi3Ka MJIOCKOCTEHN.

5. | JIuneiinbie 00pa3bl HA 5 OIlK-1 Jomariaue
IUIOCKOCTH U B CamonoaroroBka paboTsI
NMPOCTPAHCTBE.

6. | JIMnHUM BTOPOTO MOPSIIAKA. KacarenbHbIE K 5 OIlK-1 Jlomarnnue

noBepxHocTsaM [I-ro paboTsI
MOpsAIKA.

7. | HoBepxuoctu II-ro KacarenbHas 5 OIIK-1 Jomaniaue
NopsiAKAa. IJIOCKOCTb. paboThI

8. | Aaredpamyeckue KobIio 5 OIIK-1 Jomaniaue
CTPYKTYPHI. paboTsI

MHOT'OYJICHOB.




JlerumocTh
MHOT'OYJICHOB.
OcHoBHas Teopema
anreOphl U CIEICTBUS
U3 Hee

JInneHknie
NMPOCTPAHCTBA.

[Ipsimas cymma.
Pa3mepHOCTh CyMMBI
U TIEPECCUCHUS
JIMHEWHBIX
MOANPOCTPAHCTB.
JIuneitnbie
MHOT000pa3us

OIIK-1

Jomamaue
paboThI

10.

EBK/IMI0BBI U
YHUTApPHbIE
NMPOCTPAHCTBA.

CaMomoaroroBka

OIIK-1

Jlomamnue
paboThI

11.

JIuHeiiHbIe onepaTopsl.

HunsmorentHbie
OIepaTophl.

OIIK-1

JlomamHue
paboThl

12.

Kanonunuyeckue ¢popMsl
MATPHUILbI JJUHEHHOTO
omeparopa.

Kanonunueckuii 6a3uc
HUJIBIIOTEHTHOT'O
omeparopa.
[IpuBenenue
MaTpHIIbI OllepaTopa
K KaHOHUYECKOM
KOPHAAHOBOH opme

OIIK-1

Jlomamnue
paboThl

13.

JIuHeiiHbIe, OMJIMHEHHDbIE
U KBA/IpATHYHbIE

¢popmbI.

JInnelHbie
onepaTopsl B
YHUTApHBIX U
€BKJINJOBBIX

IIPOCTPAHCTBAX.

OIIK-1

Jlomamnue
paboThI

3. OCOBEHHOCTHU OBYYEHMHS NHBAJIMAOB U JIUILI C OB3

OOydeHue Ul C OTPaHUYEHHBIMH BO3MOYKHOCTSMHU 370POBbSI OCYIIECTBISIETCS C YYETOM
MHAUBUAYaAJIbHBIX MCUXO(PU3NYECKHX 0COOEHHOCTEH, a JIsl MHBAJINUJIOB TAaKKE€ B COOTBETCTBUH C
MHAMBUAYaJIbHOIN MporpaMMoin peabuiIuTaluy HHBAIN/IA.

Jns monydeHuss OOyYarONIUMHUCS, WMEIOIIMMH OTpaHUYCHHBbIC (PU3NYECKHe BO3MOXKHOCTH,
KaueCTBEHHOTO O0pa30oBaHUS JIOJDKHBI  BBITIOJNHATHCS — CICAYIONINE Ba)XXHBIE  YCJIOBHSI:
oOyJaromuiicss TOJKEH MMETh BO3MOXKHOCTh OECHpENsSTCTBEHHO MOcCelaTh 00pa3oBaTelbHOE
VUpEXKJIEHUE ¢ HCIOJIb30BaTh B CBOEM OOYyYEeHHH AWCTAHIMOHHBIE OOpa3oBaTeIbHBIC
TEXHOJIOTHH.

Jns oOyueHus W KOHTpoJisi OOydYarolUXCsl C HapyUIEHUSMH KOOpJAWHAIMK JBM)KSHUN
IIPEAYCMOTPEHO MIPOBEACHUE TECTUPOBAHMS C UCIIOIb30BAHUEM KOMIIBIOTEPA.



Bo Bpems ayauTOpHBIX 3aHATUH 0O0sA3aTE€IbLHO HCIOJB30BaHUE CPEACTB OOecreyeHus
HarJSIIHOCTH y4yeOHOro Marepuana ¢ IMOMOIIBI0 MYJIbTUMEIUHHOro mnpoekropa. CKopocTb
U3JI0KEHUsI MaTepuana JOJDKHA YYHUTHIBATH OrpaHUYCHHbIE (U3NYECKHE BO3MOKHOCTH
CTYJCHTOB.

4. YYEBHO-METOJIMYECKOE OBECHEYEHHUE CAMOCTOSTEJBHOM
PABOTbHI OBYYAIOIIIUXCHA

YueOHO-MeToAnYeCKOoe olecneyenue AUCHHUTIIHHBI st OpraHu3anuu
CAMOCTOSITEJIbHOH PadoThl CTYAEHTOB (COIAEPKUT IIEpEYEHb OCHOBHOW JIMTEPATYpBl,
JOTIOJTHUTEIBHOM JIUTepaTyphl, IPOrpaMMHOTo odecnieueHust u IHTepHeT-pecypcehl).

B pacnopspkeHun npernopgaBaTenell M OOydarOIIMXCS HMEETCS OCHOBHOE HE00XOIUMOE
MaTepHalbHO-TEXHIUUECKoe 00opynoBaHue, MHTEpHET-pecypcehbl, JOCTYN K HOJHOTEKCTOBBIM
SIIEKTPOHHBIM ~ 0a3aM, KHIDKHBIA (QoHA OuOIMoTekn MOCKOBCKOTO TOCYIapCTBEHHOTO
T'YMaHUTapPHO-3KOHOMUYECKOTO YHUBEPCUTETA.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
HHTepaKTI/IBHLIG O6pa3OBaTCJH)HI)I€ TCXHOJIOTHH, UCITIOJIB3YCMBIC B ayAUTOPHBIX 3aHATHAX
CaMOCTOSITENbHOM paboTe 00yyaroumxcs He IPETyCMOTPEHBI.

6. OLEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH
U IIPOMEXYTOUYHOM ATTECTAIIAA

6.1. Opranu3anusi BXOJHOI0, TEKYIIEr0 U MPOMeKYTOYHOI0 KOHTPOJIsI 00y4eHust
Bxonnoe TectupoBanue — He MPEyCMOTPEHO.
Texkymuii KOHTPOJIb — OMPOC, pacueTHO-TpaduuecKoe 3aJaHme, KOHTPOJIbHAs padoTa.
[IpomexxyTouHas arTecTaius —3K3aMeH.

6.2. TemaTuka pedeparoB, IPOEKTOB, TBOPYECKHUX 3aJaHMIi, 3cce U T.II.
He mpenycmoTtpeHo.
6.3. KypcoBasi pabora
He mpenycMoTtpeHo.
6.4. Bonipocsl k 3auerty
He mpenycMotpeHo.
6.5. Bonmpocsl K 3K3aMeHy
Bonpocsl k 3k3ameny:
Il cemecTp:
1. MHoxecTBa 1 moaMHOXkecTBa. Onepanuu HaJl MHOKECTBaMH.
2. bunapabie orHOmEeHMs. OTHOIICHUS MTOPSIKA M SKBUBAJICHTHOCTH.
3. OroOpaxenus. Kommnozuiust oToOpakxeHuil.
4. AnreOpamdeckue onepamnuu. OOpaTHas oneparws.
5. TI'pynna. Konbno. [Tose. I[Tone KOMIUIEKCHBIX YHCEIL.
6. OcHoBHass Teopema ayreOpel. Koibpllo MHOTOWIEHOB. J[eMMMOCTP MHOTOUJICHOB.
OcHoBHas Teopema ajaredpsl U CIEACTBUS U3 HEe.
7. OmnpeneneHnre TUHEHHOTO TPOCTPAHCTBA U MTOATPOCTPAHCTRA.
8. JluneitHas 3aBUCHUMOCTh M NUHEIHAsT He3aBUCHUMOCTh. OCHOBHAs TeopeMa O JHHEHHOMN
3aBHUCUMOCTH. PaHT cucTeMbl BEKTOPOB.
9. bazuc. PasmepHocts. KoHeunoMepHbIe 1 6€CKOHEUHOMEPHBIE TPOCTPAHCTBA.
10. KoopnuHatel  BekTOpa. TeopemMa eIMHCTBEHHOCTH  pa3IioKeHUs 1O  Oaswmcy.
[TpeoOpa3oBaHue KOOPMHAT.



11. Koopaunats! BekTopa. Marpuiia cucTeMbl BEKTOPOB.

12. Marpuna nepexoja ot 6aszuca k 6azucy. [IpeodpazoBaHue KOOpAUHAT BEKTOPA.

13. Omnpenenenue nuHEHOTO oniepaTopa. Marpwuiia TMHEHHOTO omepaTopa.

14. Cpsi3bp MeX1y KOOpAMHATAMH BEKTOpA M €ro o0pasa.

15. IIpeoOpa3oBaHre MaTPHUIIBI JIMHEHHOTO ONEpaTopa Mpu Mepexoie K HoBoMmy 0aswucy.

16. Obnacte 3Ha4eHMI onepaTtopa. Sapo oneparopa.

17. Cymma oneparopos. IIponsBenenue onepatopa Ha YUCIIO.

18. IlpousBeaenue oneparopos. CteneHs oneparopa. EAMHUYHBINA oniepaTop.

19. Martpuia nuHeHOTOo oneparopa. Teopema o MaTpuile THHEWHOTO peodpa3zoBaHUsI.

20. Ilepexon k apyromy 6a3ucy. Marpuiia nepexoja.

21. Teopema o0 MaTpwIle Iepexoaa K HOBOMY 0a3ucy.

22. DKBUBAJICHTHBIE U TIOJIOOHBIE OTIEPATOPHI.

23. CoOcTBEeHHBIE 3HAUCHHS U COOCTBEHHBIEC BEKTOPA. XapaKTEPUCTUUECKUI MHOTOUJICH.

24. TeopeMa 0 HE3aBUCHUMOCTH XapaKTEPHUCTHUUYECKOTO MHOrouwieHa ot Oasuca. Teopema o
JTUHEHHON HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB.

25. Jluneitnsie oneparopbl. CaMOCOIPSKEHHBIE ONIEPaTOPhl, COOCTBEHHBIE YUCIIA U BEKTOPHI
JIMHEWHBIX OIEPaTOPOB.

26. .JIuneiinpie n OmmmHEHHBIC (hopMmbl. KBaapatuuHbie GOpMBI.

27. llpuBeneHue KkBaapaTHYHON (HOPMBI K KaHOHHYECKOMY Buay. Metox Jlarpanxa.

28. Merox Slxo6u.

29. 3aKOH MHEPIMH KBaPAaTHIHBIX GOpM. 3HAKOOIIpeIeICHHbIE KBAAPATUYHBIE (POPMEI.

30. Marpuna I'pamma. Kputepuit CunbBectpa.

7. YYEBHO-METOAUYECKOE N UH®OPMALIMOHHOE OBECIIEYHEHHU A
YUYEFHOU JUCHUATIJIMHBI (MOY.JI5)
7.1. OcHoBHas JuTEpaTypa

1. epmnes, B. I'. OcHOBBI TMHEHHOW anreOpbl 1 aHATUTHYECKOW TeOMETpUH : yueOHoe
nocoone / B. I'. HlepmneB. — MockBa : UHOPA-M, 2024. — 168 c. — (Bricmiee
obpazoBanue: bakamaspuat). — DOI 10.12737/2540. - ISBN 978-5-16-005479-7. - Tekcr :
anektponHbIid. - URL: https://znanium.ru/catalog/product/2118094

2. boprakosckuii, A. C. JIluneiinas anredpa v aHaIuTHYecKas reoMmeTpus. [IpakTukym :
yuebHoe mocobue / A. C. boprakosckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 c¢. — (Bricmiee obOpaszoBanme: bakamaBpmar). - ISBN 978-5-16-010206-1. - Tekcr :
anexktpounbiid. - URL: https://znanium.com/catalog/product/1981598

3. Ioranos, A. Il. Jluneiinas anreOpa M aHaJIWTUYECKash IeOMETpUs : YYEOHUK U
npakTukyMm Jutst By3oB / A. I1. IloranoB. — MockBa : M3natensctBo FOpaiit, 2025. — 309 ¢. —
(Beiciee oOpazoBanme). — ISBN 978-5-534-01232-3. — Tekct : dNeKTpOHHBIA //
Oo6pasoBarenpHas mardpopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/561012

4. Caburos, 1. X. Jlunelinas anrebpa u aHalnuTHYECKas reoMeTpus : yuebHoe mocodue

s By3oB / M. X. CaburtoB, A. A. MuxaneB. — 2-¢ u3A., ucmp. u jgom. — Mocksa :
WznarensctBo FOpaiit, 2024. — 258 c. — (Bwicmee obOpa3zoBanue). — ISBN 978-5-534-
08941-7. — Tekcr : anekTponHbI / OOpa3zoBatenbHas miaTdopma KOpait [caiit]. — URL:
https://urait.ru/bcode/539950

7.2.J10M0JTHUTEeIbHAS JIUTEPaTypa
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https://znanium.ru/catalog/product/2118094%202
https://znanium.com/catalog/product/1981598
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https://urait.ru/bcode/539950

1. llyman, I'. . Anrebpa u reomerpus : yuyeOHoe mocobue / I'. W. Illyman, O. A.
Bonruna, H. 1O. TlNonognas. - MockBa : PUOP : UH®PA-M, 2019. - 160 c. - (Bsicmee
oOpazoBanme). - ISBN 978-5-369-01708-1. - Tekcr : onektponsbii. - URL:
https://znanium.ru/catalog/product/1002027

2. ITaxomosa, E. I'. Jlunelinas anreOpa u ananuruyeckas reomerpus. COOpHUK 3aJaHUN

: yuebHOoe mocobue it By30B / E. I'. [Taxomona, C. B. PoxkoBa. — Mockga : M3gaTenbCcTBO
IOpaiirt, 2024. — 110 ¢. — (Bsicmee obpazoanue). — ISBN 978-5-9916-7541-3. — Tekcr :
anexkTpoHHbd  //  OOpasoBarenpHas  1iarpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/534429

3. boprakoBckuii, A. C. Jluneitnas anreOpa u aHanutudeckas reomerpus. [IpakTukym :
yuebnoe nocodue / A. C. boprakosckuii, A. B. [TanteneeB. — Mocksa : UHOPA-M, 2023. —
352 ¢. — (Bwicmiee oOpa3oBanue: bakamaBpuar). - ISBN 978-5-16-010206-1. - Tekcr :
anexkTpoHHbId. - URL: https://znanium.com/catalog/product/1981598

7.3.IlporpamMHoe odecrieyeHne

OC cemeiictea Windows
OC cemeiictBa Linux
ITakeT Microsoft Office
1C Ilpennpusrue 8 (yueOHast Bepcusi)
Adobe Design
Cisco Packet Tracer
CorelDraw Graphics
Oracle VM VirtualBox
MySQL

. Python

. Visual Studio

. Bloodshell Dev C++

. Java Development Kit

. Scilab 6

. Notepad++

. Scribus 1.4.7

. NetBeans

. Visual Prolog 8 PE

. AnyLogic 7
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https://znanium.ru/catalog/product/1002027
https://urait.ru/bcode/534429
https://znanium.com/catalog/product/1981598

7.4.91eKTpOHHBbIE pecypchl

OnexTpoHHas Oubnmoreunas cucrema «Jlauby: https://e.lanbook.com/
DneKTpoHHas OMOIMOTEeYHas cUcTeMa «Znaniumy: https://znanium.ru/
Oo6pazoBarenbHas maTdopma «HOpaii»: https://urait.ru/

Hayunas snektponnas 6ubnuoreka eLIBRARY.RU: https://elibrary.ru/
CrpaBouno-npaBoBas cucrema «Koncynprantllmocy: http://www.consultant.ru/
Polpred.com. O630p CMMU: https://polpred.com/news

Hanmonanenas snextponnas oubimoreka: https://rusneb.ru/

OnektponHnas bubmmoreka PI'Y ConTex: https://portal. mggeu.ru/biblio cat

NG~ WNE

7.5.Meronnueckue ykazaHusl U MaTepHallbl 110 BUAAM 3aHITHN

8. MATEPUAJILHO-TEXHUYECKOE OBECNIEYEHHUE YYEBHOI
JTUCHUILIMHBI (MOLYJIS)

Yueonas aynuropus Nel-303

(momerieHue JUis MPOBENCHUS 3aHSATUN JICKIIMOHHOTO M CEMHHAPCKOTO THIA, TPYIIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIBTALMM, TEKYIIETO KOHTPOJIS U MTPOMEKYTOUHOM aTTECTaIlUN):

24 mocaJoyHBIX MecT, pabouee MECTO MpenojaBaTesis, OCHAIIeHHbIe Y4eOHON Mebenblo,
000pyI0BaHUEM:

1 kommbrotTep — CUCTEMHBIHN OJIOK

(ITpoureccop Intel®Pentium®Dual-Core E5200, 2048 O3V, 320 HDD),

Mounutop Samsung SyncMaster 940NW, kinaBuaTypa, MbIIIIb;

MysbTUMEIUIHBIA 1poekTop Nec NP15SLP; mpoekumoHHBIM 3KpaH; aKyCTHYeCcKas CcHcTeMma
Sven; BeOkamepa Logitech C525; Buneokamepa Dahua DH-IPC; wmenoBas 1ocka; mpoBOIHOM
noctyn B IHTepHET (BBICOKOCKOPOCTHOM).

[TporpamMmmHoe obecrieueHue:

Microsoft Windows 7 Enterprise, Microsoft Office 2010, Google Chrome (CPIIO), Zoom
(CPIIO), 7-zip (CPIIO), Foxit Reader (CPIIO), 1C: Ilpeampustue 8 (y4eOHas Bepcus),
Koncynsrant [lroc.

Yuebnast aynuropus Nel-311

(momerieHue Ui MPOBENEHUS 3aHATUN JIEKIIMOHHOTO M CEMMHAPCKOTO THIA, I'PYMNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTAlUH, TEKYILEr0 KOHTPOJIS U POMEXYTOYHOM aTTeCTalllN):

20 mocagouyHBIX MecT, pabodyee MECTO TMpenojaaBaTeliss, OCHAIIECHHbIE Yy4eOHOW MeOenblo,
o0opyoBaHuEM:

1 xommbiorep — MonoOnok Lenovo V530-24ICB, knaBuarypa, MbIllb; MYJIbTUMEIUHHBINA
npoekTop Epson EB-440W; npoekIIMOHHBIN 3KpaH; aKycTHuYecKas cucTtema Sven; BeOkamepa
Logitech C525; Buneokamepa Dahua DH-IPC; menoBast mocka; mpoBonHo# mpoctyn B UHTEepHET
(BBICOKOCKOPOCTHOIA).

[TporpamMmmHoOe obecrieueHue:

Microsoft Windows 7 Enterprise,

Microsoft Office 2010, Google Chrome (CPIIO), Zoom (CPIIO), 7-zip (CPIIO), Foxit Reader
(CPIIO), 1C: IIpennpusitue 8 (yueOnas Bepcusi), Koncynprant [liroc.



Yueonas aynuropus Nel-109

(momerieHue Ui MPOBENEHUS 3aHITUNA JIEKIMOHHOTO M CEMHHApPCKOTO THIMA, TPYHIOBBIX H
UH/IMBUYAIbHBIX KOHCYJIBTAIlMi, CaMOCTOATEIBHON paboOThl OOY4YaIONIMXCS, TEKYILEro
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTaIum):

16 mocago4yHBIX MeCT, paboyee MeCTO IMPEroJaBaTelis, OCHAIICHHBbIE Y4eOHOU Mebenbio,
000opyI0BaHUEM:

12 xomnbrotepoB — Cuctemusiii 0110k (IIpoueccop Intel(R) Core(TM) i5-6400 CPU @ 2.70GHz,
4096 Mb O3V, SSD O6sem: 120 I'b),

MonuTtop Acer, KiaBHarypa, MbIlIb; MYyJIbTUMenuiHbIA mpoekTop Epson EH-TWS35W;
aKyctuyeckas cucrema Sven; BeOkamepa Logitech C525; unrepaktuBHas aocka Smart Board;
Buneokamepa Dahua DH-IPC; mnpoBoanoit goctyn B HMHTepHET (BBICOKOCKOPOCTHOM),
o0ecrieueHre  JOCTyma B  OJJEKTPOHHYIO  HH(POPMAIMOHHO-O00pa30BaTEIbHYI0  CpEeay
YHuBepcurera.

[IporpammHoe obecrieueHue:

OC cemetictBa Windows, OC cemeticTBa Linux, Microsoft Office, 1C: IIpennpusitue 8 (yueOnas
Bepcusi), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox,
MySQL, Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6,
Notepad++, Scribus 1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome
(CPIIO), Zoom (CPIIO), KoncynpsranT Ilmtoc, Antumiaruar BY3.

YuyeOnas ayauropus Nel-3020

(momerieHue JUis MPOBEACHUS 3aHITUN JIEKIMOHHOTO M CEMHHAPCKOrO THUIMA, TPYHIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJIbTAIUH, TEKYILETO KOHTPOJIS U IPOMEKYTOUHON aTTECTAINN):

26 mocaJo4yHBIX MecT, pabouee MeCTO MpenojaBaTesis, OCHAlIeHHbIe Y4eOHON Mebenbio,
000pyI0BaHUEM:

10 xomnbrotepoB — Cuctemusiii 610k Intel(R) Core(TM) 13-2100 CPU @ 3.10GHz, MounuTop
Acer P206HL, xnaBmarypa, MpIllb; MYJIbTUMEIUiHBIN mpoekrop Epson EH-TWS35W;
akyctuueckas cuctema Topdevice TDE210; Be6kamepa Logitech C525; untepakTuBHas JoCKa
Smart Board; Buzneoxamepa Dahua DH-IPC; MpPOBOAHON jgocTyn B VIHTepHeT
(BBICOKOCKOPOCTHOIA).

[TporpamMHuoe obOecrieueHme:

OC cemetictBa Windows, OC cemelictBa Linux, Microsoft Office, 1C: IIpennpusitue 8 (yuebnas
Bepcusi), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox,
MySQL, Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6,
Notepad++, Scribus 1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome
(CPIIO), Zoom (CPIIO), KoncynbranT ILmtoc.

Yueonas ayaurtopus Nel-308

(momeleHne AN MPOBENEHUs 3aHSATUH JIGKLIMOHHOTO W CEMHUHApCKOIro THIA, TPYMIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTAI[M,  CaMOCTOSTENBHONW pabOThl 00y4aromuXcs, TEKYIIEro
KOHTPOJISI U TPOMEKYTOUHOM aTTECTaIMHN):

22 mocado4yHBIX MecT, pabodee MeECTO TMpenojaaBaTelss, OCHAICHHBIE Y4eOHOW MeOenblo,
o0opyoBaHuEM:

12 kommbroTepoB — Monob6mok DEPO MF524, knaBuaTtypa, MbIIib;

MynbTUMeIHHBIN poekTop Epson EB-440W; akycriueckas cucrema Topdevice TDE 210/2.1;
uHTepakTuBHas maHelb AnTouch ANTP-86-20i; Bumeokamepa Dahua DH-IPC; mpoBomHOM
noctyn B VHTepHeT (BBICOKOCKOPOCTHOI), oOecrmeueHue JocTyna B DIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO Cpely Y HUBEPCUTETA.

[TporpammMHoe oOecrieueHue:



OC cemetictBa Windows, OC cemeiictBa Linux, Microsoft Office, 1C: Ilpeanpusitue 8 (yueOnas
Bepcust), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox,
MySQL, Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6,
Notepad++, Scribus 1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome
(CPIIO), Zoom (CPIIO), KoncynwranT [lmtoc, Antunnaruar BY 3.

Yueonast aynuropus Nel-402

(momerieHue JUis MPOBEACHUS 3aHITUNA JIEKIMOHHOTO M CEMHHApPCKOrO THUIA, TPYHIOBBIX U
UHIWBUIYAIbHBIX KOHCYJBTAIlMi, CaMOCTOATENbHON paboThl OOY4YaIONIMXCs, TEKYILEro
KOHTPOJISI U TPOMEXKYTOUHOM aTTeCTaIum):

26 ToOcCaJOYHBIX MeECT, pabdouee MECTO TMpErnoJaBaTeis, OCHAIIeHHbIE Y4eOHOU Mebenbio,
000pyI0BaHUEM:

12 xommberoTepoB — Cucremusiii 610k, MonuTop ViewSonic, KIaBHaTypa, MBIIIb, KJIaBUATypa
i cnadosuasaiux BNC Distribution;

M®V Samsung SCX-4220; mynptumenuiiasiii npoektop Epson EH-TWS535W; akyctuueckas
cucremMa Sven; BeOkamepa AuTech PK910K; Buaeokamepa Dahua DH-IPC; mHTepakTHBHAS
nocka Smart Board; memoBas nocka; mpoBoaHO#l goctyn B MHTEpHET (BBICOKOCKOPOCTHON),
ofOecrieueHre  JOCTyma B  OJEKTPOHHYI  HH(POPMAIIMOHHO-OOpPa30BaTEIbHYIO  Cpely
YHuBepcurera.

[TporpammHoe obecrieueHue:

OC cemetictBa Windows, OC cemeiicTBa Linux, Microsoft Office, 1C: Ilpeanpusitue 8 (yueOnas
Bepcust), Adobe Design, Cisco Packet Tracer, CorelDraw Graphics, Oracle VM VirtualBox,
MySQL, Python, Visual Studio, Bloodshell Dev C++, Java Development Kit, Scilab 6,
Notepad++, Scribus 1.4.7, NetBeans, Visual Prolog 8 PE, AnyLogic 7, Google Chrome
(CPIIO), Zoom (CPIIO), KoncynbranT Iimtoc, Anturuiaruat BY3.



JUCT PETUCTPALIUU U3MEHEHUI

Ne CopepxaHue H3MEHEHUS W3MeHeHHbIE TyHKTBI Pemenne YueOHo-
n/n METOIUYECKOTO
COBETA
1 YMensbIerne o0mero oorema 2.1. O6wvem yuebHOMI

mucuumnael Ha 2 3ET u3 2 cem

JTUCIUATITAHBI (MOTYJIs)

2.3. Pasnensl
MUCIUIUINHLI U BUIBI
3aHSATHNI




