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PabGouas mnporpamma aucHMIUIMHBI (MOmynsl) pa3paboTaHa B COOTBETCTBUU ¢ DenepalbHBIM
TOCYJapCTBEHHBIM  00pa3oBaTeNbHBIM CTaHAApTOM BbIcmiero obOpasoBanus (PI'OC BO) mus
peanu3yeMbIX OCHOBHBIX MPO(ECCHOHATBHBIX 00pa30BaTENbHBIX MPOrpaMM BBICHIET0 OOpa3oBaHUS IO
HanpaBieHuto nonarotoBku 02.03.02 "dynpamentanbHas uH(popMaTHKa U HMH(OPMAIMOHHBIC
TexHoyioruun" yrBepxkaeHHoro IIpukas MununctepcTBa oopa3zoBanus u Hayku P® ot 23 aBrycra 2017 r. N

808, penakuus ¢ uamenenusimu N 1456 ot 26.11.2020



1. MECTO JUCHUILIMHBI (MOYJISI) B CTPYKTYPE OIOII BO:

Hacrosmas nucruruiiHa BKITIOYeHa B yaeOHbIN TutaH 1o HanpasieHuto 02.03.02 dynnameHTamsHas
uHpOpMaTHKa 1 HHPOPMALMOHHBIE TEXHOJIOTHH, Tpod b [IporpaMMHas nHXeHepusi B HICKYCCTBEHHOM
UHTEJUIEKTE U BXOANT B

O06s3aTenbHas yactb broka 1.

Hucuunnunaa usydaercs Ha 1 kypee B 1,2 cemectpe.

2. IEJIU M1 3AJTAYH JUCIHUATIITAHDI:

OOyuenue Merogam anreOpbl M FTEOMETPUH; PA3BUTHE Y YUAIIMXCS I0KA3aTeIbHOTO, IOTHYECKOTO
MBIIJIEHUS; IOATOTOBKA K BOCIIPUATHIO IPYIrUX MAaTEMATHYECKUX U CHEIUAIBHBIX AUCLUIUIMH IS
(opMHpOBaHHUS COOTBETCTBYIOLINX KOMITETECHIIHH.

[locTaBiieHHBIE L€ JOCTUTAIOTCS IIYTEM PELICHUS CIEAYIOIUX 3a/1a4 Kypca: U3y4eHNE OCHOBHBIX
pa3zfenoB anreOpbl U TEOMETPUM; Pa3BUTHUE HABBIKOB CAMOCTOSATEIBHOIO PEUICHUs MPAKTUYECKUX

3a1ad4;

COOTBETCTBYIOIIUX KOMITBIOTEPHBIX IPOTPAMM.

obecneueHre 0a3bl AJi1 YCBOCHUSA HpHGHH)I(eHHBIX MCTOOOB BBIUNCIICHUN H

3. PE3YJIBTATBI OBYYEHMUS 110 JUCHHUIIJIMHE (MOAYJIIO):

Il1anupyemble pe3yJIbTaThl 00y4eHHUSs 110 JUCHUTINHE (MOLYJTI0)

Conepxanue 1 KOJ
KOMITETCHIINH.

Nuauxarop (mokasareb)
AOCTHKEHHMS KOMIIeTeHI[UH

I[nanupyemble pe3yabTaThl 00y4eHUs
no
JUCIUILIAHE, CONMPSI2KEHHBIE C

HHIUKATOpaMHu

JOCTUKCHUSA KOMHeTeHlIPlﬁ
OIIK-1. Cnoco6en npumensats | OIIK-1.1 — O6nagaer 3HATh:
byHaaMeHTalbHbIC 3HAHUS, byHIaMEeHTaIbHBIMU 1. OCHOBHBIE MIOHATHS,
MOJTyYCHHBIC B 00JIaCTH 3HAHHUSMH, TTOJTYYCHHBIMH B oTpeieIICHUs u (hakThI

MaTeMAaTHYECKUX ¥ (WIIH)
€CTECTBEHHBIX HAYyK, U
UCIIONIb30BaTh UX B
npodecCHOHATbHON
JESITEIIbHOCTH

o0acTu MaTEMAaTHYECKUX U
(W) eCTECTBEHHBIX HAyK
OIIK-1.2 — Ymeer
UCTIOJIh30BAaTh UX B
npodeccroHabHOM
JESTEeITbHOCTH

OIIK-1.3 — UmeeT HaBBIKK
BBIOOpA METOJIOB PEIICHUS
3a7a4 NpoQeccuoHaIbHOM
JesITeTbHOCTH HAa OCHOBE
TEOPETUUECKUX 3HAHUU

AHATUTUYECKON TeOMETpUH, 00IIeH 1
JTUHEWHOU anreOpsl;

2. 0a3oBbIe QITOPUTMBI
anreopsr;

3. OCHOBBI Teopuu
UCCIECIOBAaHUS CHCTEM JIMHEHHBIX

anreOpanyecknx ypaBHEHUH;

4. OCHOBBI TEOpUHU
KOHEYHOMEPHBIX IPOCTPAHCTB;

5. OCHOBBI TEOPHUHU ONIEPATOPOB U
KBaJIpaTUYHBIX bopm B
KOHEYHOMEPHBIX ITPOCTPAHCTBAX.

Ymersb:
1. IIPUMEHATh  HA  IIPaKTHUKE
obmyro  Teopuro U 0azoBbBIC

QITOPUTMBI PEHICHUS 33734 anreOpbl
U TE€OMETPUH;

2. HCII0JIb30BaTh
anreOpanvecKuit amnmapar npu
pelIeHn: 3a/ad B KOHEYHOMEPHBIX
POCTPAHCTBAX;

3. aHAJIN3UPOBATh
JIMHEHBIX

CTPYKTYpPY
OIIePaTOpOB,




XapaKTEPUCTUKH KBaJPaTUYHBIX

dbopm.

Baagern:

1. METOIaMU aHAJIUTHYECKON
reoMeTpun, oOmeNd ¥ JIMHCHHOU
anreOpsl, poOJIeMHO-3a/1a4HOM
dbopmoit MIPEICTABIICHUS
MaTeMaTHYeCKUX 3HAHUIM;

2. HaBbIKAMU  HCIOJIb30BaHUs
0a30BbIX AJTOPUTMOB ANreOpBl U UX
aHaJIM3a MPU PeUIeHUH 3a/1a4.

4. O0beM IUCIHUIUIMHBI (MOIynsi) cocTaBiser 14 3.e., B ToM uucie 144 akageMHYeCKHX Yacos,
OTBEJCHHBIX Ha KOHTAaKTHYIO paboTy oOydaronuxcsi ¢ mpernojaBareieM, 216 akageMUYecKUX 4acoB Ha
CaMOCTOSITENIbHYIO paboTy 00yJaromuxcs.




5. COAEP KAHUE JUCIUIIVIMHBI MOAYJIsA), CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

AKAJJEMAYECKHX YACOB ¥ BU/Ibl YUEBHBIX 3AHATUI

5.1. CTpykTypa AucHUNIMHBI (MOAYJs) MO0 TeMaM (pa3aejiaM) ¢ YKa3aHueM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKaJeMHYeCKHUX YaCcOB U BU/bI Y4eOHbIX 3aHATHII (B CTPOTOM COOTBETCTBHUH C

Y4eOHBIM IJIAHOM)

1 cemectp

HanmeHoBaHMe pa3je/ioB U TeM

HoMuHa/IbHBIE TPY103aTPATHI

AMCHUIJIMHBI (MO1YJIs1), o0yyarouerocs
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l. Onepauuu Haa Matpunamu. | 12 12 6 30 KOHTPOJIb
Onpenenurens. O6paTHas MaTpHUIIa. Has
paborta,
KOJUJIOKBU
yM
2. MHuoxecTBa. bunapHoe 2 0 2 4 KOHTPOJIb
otHomieHne. OToOpaskeHusl. Hasi
pabora,
KOJUIOKBU
yM
3. ['eomeTpuueckue BEKTOPHI. 2 4 2 8 KOHTPOJIb
JIuHeitHbie onepamuu. Has
paborta,
KOJUJIOKBU
yM
4. BemecrBenHoe — nuHelnHoe | 2 4 2 8 KOHTPOJIb
MPOCTPAHCTBO Has
pabora,
KOJUIOKBHU
yM
5. Panr matpuisl 3 4 3 10 KOHTPOJIb
Has
pabora,
KOJUIOKBHU
yM
6. Cucrembl TMHENHBIX 7 6 5 18 KOHTPOJIb
anreOpanvyecKux ypaBHCHHI Hasl




paborta,
KOJUIOKBU

M

7. CxkanspHoe, BEKTOPHOE 1
CMCHIAHHOC TPOU3BCACHU A
BEKTOPOB

18

KOHTPOITh
HasAa
pabora,
KOJUJTOKBH

yM

8. Addunnas cucrema
koopauHaT. [Ipsmast u mIocKocTh

10

10

28

KOHTPOJIb
Hast
paborta,
KOJUIOKBU

M

9. I'pynmsl, konbLa, MOJS.

12

10

28

KOHTPOJIb
Hast
paborta,
KOJUIOKBU

M

10. KomMmiuiekcHble yncia

16

KOHTPOITh
HasAa
pabora,
KOJUJTOKBH

yM

11. MHOT04JICHBI HaJl
MIPOU3BOJILHBIM ITOJIEM

18

KOHTPOJIb
Hast
paborta,
KOJUIOKBU

M

12. JluHMM W TOBEPXHOCTH
BTOPOIO MOPSAKa

18

30

KOHTPOITh
HasAa
pabora,
KOJUJIOKBH

yM

[Ipomexxyrounas arrecrauus
(9K3aMEH)

36

9K3aMCH

HToro

72

72

72

252




2 cemecTp

HanmeHoBaHMe pa3je/ioB U TeM
AMCHUIJIMHBI (MOYJIs1),

®opma NpPoMeKyTOUHOM
aTTecTAllMH MO IUCHUILINHE

HomuHnanbHbIe TPyA03aTpaTHI
o0yuaronierocsi

KonTakTHas padora

(pabora BO

B3aNMO/IEHCTBHH C

@
S =
9
ﬂ c
= =9
= ~
C o =% o
(Moay.Ji10) npenoaaBaresiemM) aMocrosfTe § = E
Buabl KOHTAKTHOM JbHas 2 o 2 g
6 = S
padoThl, akageMuyecKue paoora = % 5 £
qackl o0yuamiero s 589
= Z3 =
col, < @ = =
o o & = o S
= 5 aKageMH4eCK | = s ==
Qo
S I 5 2 E 4 e 9achl ° 2
= = E o= 5 e
R Q= " s S >}
55 E ZE R [~} S
» ™ g
= L
= o
1. JluneitHoe IIPOCTPaHCTBO | 12 10 10 32 KOHTPO
HaJ| POU3BOJIbHBIM IOJIEM JbHAs
pabora,
KOJUJTOK
BUYM
2. EBximpoBo wu  yHutaphHoe | 10 12 16 38 KOHTPO
IIPOCTPaHCTBA JIbHaA
pabora,
KOJUIOK
BUYM
3. Jluneiinsie omeparopsl B | 16 20 14 50 KOHTPO
JUHEHHBIX TPOCTPAHCTBAX JbHAs
pabora,
KOJUJTOK
BUYM
4. Jlunentnele omnepatopel B | 16 12 12 40 KOHTPO
EBKIUJOBOM U YHUTapHOM JTbHAs
MIPOCTPAHCTBAX. pabora,
KOJUIOK
BUYM
5. bununelinbie u|l12 10 10 32 KOHTPO
KBaJIpaTHYHbIC (DOPMEI. JIbHas
pabora,
KOJUIOK
BUYM
6. JluneitHoe HopmupoBaHHOE | 6 8 10 24 KOHTPO
npocTpaHcTBO.  JIuHeliHbIe JbHAs
OIepaTOpHbIC YPABHEHUS paborta,
KOJUTOK
BUYM
[IpomexyTouHas arTectanus 36
9K3aMeH
(9K3aMeH)
HTroro 72 72 72 252 —




5.2. Conep:xanue pa3ienoB (TeM) TUCHUILINHBI

1 cemectp
Ne /i HaumenoBanue pa3zienos (Tem) Copep:xanne pa3aenoB (TeM) AUCIUTLITIH
JUCHUTIINHBI
1. Onepanuu HaJ MaTpULIAMHU. Onepanuu HaJ MaTpUIIAMHU U UX CBOWCTBA.
Onpenenurens. O6paTHas MaTpHIIa. [IpuBenenue Marpuibl K  CTYNEHYaTOMY  BHUY.
[IpuBenenue Kk 1MaroHaJIbHOMY BUTY.
[lepecTaHOBKH, TPAHCIIO3ULIMH, YETHOCT.
Onpenenutenb © €ro CcBoicTBa Kak (YHKIMU
CTOJIOIOB (CTPOK).
Onpenenurens TPAHCIOHUPOBAHHON MaTPHUIIBL.
Onpenenurens NPOU3BEACHUS MATPULL.
MuHOpHI ¥ UX anredpandeckue JonoaHeHus. Teopema
Jlannaca.
HeBbipoxxnennsie  matpuiibl. OOpaTHBIE MAaTPHIIBL
Kpurepuii 00paTHMOCTH MaTPHIIHI.
2. MHosxecTBa. buHapHOE OTHOILIEHUE. JlekapToBO TPOU3BEICHHE MHOXECTB M OWHapHOE
OTobpaxeHwusl. oTHomeHue. OTHOIIEHUE SKBUBAJIEHTHOCTH. DakTOp-
MHO’KECTBO.
Otobpaxenus. O6paTHOE OTOOpaKECHHE.
AnreOpanueckue omepanuu. OOOOMEHHBIA 3aKOH
aCCOLIMaTUBHOCTH.
3. I'eomeTprueckue BEKTOPBI. JIuneitnsle onepanuu Haj BekTopaMu. KoopanHatel
JIuHeitHble onepamuu. BEKTOpA.
IIpoexkuuu BekTopa. CBOMCTBA TMHENHOCTH MPOEKIUI.
JIuneitnasa 3aBUCUMOCTb BEKTOpPOB. KosnmnHueapHsbie u
KOMILJIAHAPHBIE BEKTOPBI.
Addunnas cucrema koopaunat. [IpeodbpazoBanue
KOOpJUHAT.
[IpeoOpa3oBaHus MPSMOYTONBHBIX IEKAPTOBBIX
KoopauHaT. OpTOroHaJIbHbIE MATPULIBI.
4. BeniecTBeHHOE TMHEWHOE Jluneiinoe npoctpancTBo. OmnpesesneHre U IpUMEpHI.
IIPOCTPAHCTBO ApudmeTrnueckoe IpoCTPaHCTBO.
JIuHeitHasg 3aBUCUMOCTD B JIMHEHHOM MPOCTPAHCTBE.
baszuc u pa3MepHOCTB JIMHEWHOT'O IPOCTPAHCTBA.
[lepexon k npyromy 0asucy, MaTpuiia nepexoa.
5. Panr maTtpuiet Panr matpunsl. Teopema o 6a3ucHOM MUHOpE.
Panr marpunbl M JuHEHHas 3aBUCHUMOCTb CTPOK H
CTOJIOLIOB.
Panr mnpousBenenus wmarpuu. Panr wmarpuusl u
3JIeMEHTapHbIe MpeoOpa3zoBaHUsl.
OKBUBaJIEHTHbIE MaTpuLbl. Kpurepuit
SKBUBAJECHTHOCTH.
6. CucreMbl TUHEHHBIX anreOpandeckux | CUCTEMBbl JTHHEWHBIX alreOpandyecKux YpaBHEHHIA.
ypaBHEHUU DKBUBAJIEHTHOCTh CHUCTEM. DJieMeHTapHbIe
npeoOpa3oBaHus CUCTEM.
CucteMbl ¢ HEBBIpOXKACHHOW Marpuiei. I[IpaBuio
Kpawmepa.
Kputepuii  COBMECTHOCTM  CHUCTEMBI  JIMHEMHBIX
anreOpandecKux YPAaBHEHUM. Kpurepuii
€MHCTBEHHOCTH PEIICHHUSI.




HccnenoBanue CUCTEMbl JIMHEHHBIX anreOpanyecKux
ypaBHeHUN oO0miero Bujaa. [aBHBIE W CBOOOHBIE
Heu3BecTHbIe. O011iee peneHre CUCTEMBI.

Merton ['aycca wucciaegoBaHMsi U PEIICHUS CHUCTEM
JUHEWHBIX  anreOpandyeckux  ypaBHeHuH. Ywucio
apudMeTHIeCKuX onepanuii B metone ["aycca.
JIunelinoe MIOAIIPOCTPAHCTBO. I'eomerpuueckue
CBOMCTBAa MHOKE€CTBA PEUICHUI OJTHOPOJIHOU CHUCTEMBI
JIMHEUHBIX anreOpanyecKux YPaBHEHUM.
dyHnaMeHTabHass ~ cucTtemMa  pemenuii.  OoOmiee
pelieHue.

Jluneiinoe mHOTOOOpa3ue. ['eomeTpuueckre CBOWCTBA
MHOXECTBA  PCLUIEHUNM  HEOJAHOPOJHOM  CHCTEMBI
JUHEHWHBIX  anreOpandeckux ypaBHeHuid. OOmiee
pelIeHue.

CkansipHOE, BEKTOPHOE ¥ CMEIIaHHOE
NIPOM3BEICHUS BEKTOPOB

CkansipHO€ POU3BEICHUE F€OMETPUUECKUX BEKTOPOB.
CkansipHO€  MPOWM3BEIACHHE B  MPSIMOYTOJIBHBIX
JIeKapTOBBIX KOOPIMHATAX.

BexTopHO€e npon3BeieHnEe BEKTOPOB.

CMmenianHoe IPOU3BEIEHUE BEKTOPOB.

BekropHoe W cMemaHHOE ~ NPOM3BENEHUS B
MPSIMOYTOJIBHBIX JIEKAPTOBBIX KOOPJIMHATAX.

Ad¢dunHas cucrema KOOpIUHAT.
[Ipsmas 1 mI0CKOCTh

Anrebpanueckue JMHUU u MOBEPXHOCTH.
NHBapuaHTHOCTD MOPSAKA JTHHUH (TIOBEPXHOCTH).
[Tapamerpudeckue ypaBHEHUs INPSMON Ha IJIOCKOCTH
Y IIJIOCKOCTH B POCTPAHCTBE.

OOu1ee ypaBHEHHE IPIMOI Ha TNIOCKOCTH B apruHHON
cuctemMe KoopauHatr. Kpurepuil mnapamienbHOCTH
BEKTOpa IIPSIMOA.

OOmiee ypaBHEHHE IIJIOCKOCTH B TMPOCTPAHCTBE B
appuHHOI CUCTEME KOOpJUHAT. Kpurepnii
MapajuIeIbHOCTH BEKTOPA IIOCKOCTH.

B3aumHoe pacnonoxeHue AByX NPsSMBIX Ha MJIOCKOCTH
Y IUTIOCKOCTEH B MPOCTPAHCTBE.

[Iygyoxk mpsAMBIX Ha TIUIOCKOCTH M IUIOCKOCTEH B
MIPOCTPAHCTBE.

[Tosymi10cKOCTH 1 MOJIyIIPOCTPAHCTBA.

YpaBHeHUs IPsIMOM B MPOCTPAHCTBE.

B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE.
Merpuuecknue 3agaud Ha HPSAMYK0 U IUIOCKOCTh B
IIPSIMOYTOJIBHBIX KOOPJMHATAaX.

['pynmbl, KoJbIIa, MOJIA.

['pyninbl. OCHOBHBIE CBOWCTBA.

IToarpynnel. CummeTrpuueckas M 3HaKOIEpEMEHHas
TPYIIIIBIL.

I'pynna HEBBIPOXKIAECHHBIX MaTpHuil. I'pynna
HEBBIPOKJEHHBIX TPEYroJIbHBIX MaTpul. ['pymma
OpPTOTOHAJILHBIX MaTPUL.

Koneunsie rpynmel. Teopema Jlarpanxka.

Crenenun JJIEMEHTA. Huxnnueckue TPYIIIBL.
[Toarpynnsl HUKIXYECKON TPYIIIHI.

[loarpynmel,  CMEXHbIE  KJAcChl,  HOpPMaJbHBIC
JeJIATENH.

W3omopdusm rpymi.




I"'omomMop¢usm rpymm.

Kombsno.

[Tone. Xapakrepuctuka mojds. Anredpanmueckoe
pacIIUpPEHHE MOJIA.

Konbso BbryeroB. Ilose BBIYETOB 1O IPOCTOMY
MOZYJIIO.

JluneliHOEe  mpocTpaHCTBO  Han  mojeM.  Ywucio
JJIEMEHTOB B KOHEYHOM II0JIE.

10.

Komriuiekcurle yncia

[Tone xommiekcHbIX uncen. KomruiekcHas miaocKoCTb.
Tpuronomerpuyeckass (opmMa KOMILJIEKCHOTO YHCIIA.
Moayns ¥ apryMeHT MpPOU3BEACHUSI KOMIUIEKCHBIX
qrCel.

Bo3Benenue B cTenmeHb  KOMILIEKCHOTO — YHCIA.
®opmyna Myaspa.

N3Bnedennie KOpHs U3 KOMIUIEKCHOTO YUCIIA.

['pynma xopHeit u3 eqununbl. [leppooOpa3Hbie KOPHH.
Konbio MHOTOWIIEHOB. [leneHne ¢ OCTaTKOM.
HauOonpmmii o0muMA OeNUTEIb, €ro CBOWCTBA.
Anroputm EBknuaa.

3HayeHus1 MHOTOYJIEHA U KOpHU. Teopema besy.

11.

MHorouseHbl Haa IMPOU3BOJIbHBIM
IIOJIEM

MHorouneHsl Kak (GopMajbHbIE BBIPAKEHUS M Kak
byHKIMH. OKBHBAJICHTHOCTb JBYX ONpEICICHUIN
paBEHCTBa MHOTOYJICHOB.

OcHoBHast TeopeMa anreOpswl. Paznoxenue
MHOroO4JIeHa Ha JIMHEUHBIE MHOKHUTEIH.
Kanonuueckoe pasnoxeHre MHOTOWIEHA HaJl MOJEM
KOMIIJICKCHBIX YN CCII. KpaTHOCTI: KOPHHL.
Kanonunueckoe pasnokeHue MHOTOWIEHOB HaJ MOJEM
BCIIICCTBCHHBIX YHCCII.

®opmyibel Buera. CumMmMeTpriecKkre MHOTOUYJIEHBI

12.

JIuHuY ¥ TOBEPXHOCTU BTOPOIO
HopsiIKa

OO11ee ypaBHEHHE JIMHUU BTOPOTO MOPSIKA HA
IJIOCKOCTU. MaTpuuHas 3anuch oOLIero ypaBHeHUsI U
€ro KBaJpaTUYHOMN YaCTH.

[IpuBen€éHHbBIE ypaBHEHMS JIMHUM BTOPOTO NOPsAJIKA HA
IJIOCKOCTH. MeToa BpalleHUN.

Knaccudukanus maMiA BTOPOro mopsiaka Ha
IIJIOCKOCTH.

Onnurnc. oKychl U TUPEKTPUCHI.

['unepOomna. POKYCHl U TUPEKTPHCHI.

[Tapa6omna. ®okyc u qupeKTpuca.

OOu1ee ypaBHEHHE TOBEPXHOCTH BTOPOT'O MOPSIIKA B
pocTpaHcTBe. MaTpuyHasi 3anuch 00IIEro ypaBHEHUs
U €r0 KBaJAPATUYHOMN YaACTH.

[IpuBenEéHHbBIE ypaBHEHMS TOBEPXHOCTH BTOPOIO
nopsiaka. Mero BpaiieHuin.

Kiaccudukanus moBepxHOCTE BTOPOTO MOPSIIKA.
DNIUICOUABI, THIIEPOOIONTbI, TapabOIIOH b, KOHYCHI
Y UAJTMHAPUYECKUE TTOBEPXHOCTH.

[TpsmonnHeitHbIe 00pa3youe anredpandecKux
ITOBEPXHOCTENW BTOPOTO MOPSIKA.

2 cemecTp
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Ne /i1

HaumenoBanue pa3zenosB (Tem)
JUCITUTUTAHBI

Copep:xanne pa3aenoB (TeM) AUCIUTLITIH

MPOCTPAHCTBAX

1. JInneliHOE IPOCTPAHCTBO HAJl JIuHelHOe TPOCTPaHCTBO HAJ MPOU3BOJIBHBIM IIOJIEM.
MIPOU3BOJIBHBIM I1OJIEM Panr u 6a3a cuctembl BEKTOPOB.

N3omMopdu3M TUHEHHBIX IPOCTPAHCTB.
CymMmMma u niepeceyueHue JIMHEHHBIX TPOCTPAHCTB.
IIpsiMast cyMMa JIMHEHHBIX IPOCTPAHCTB.

2. EBKIMI0BO M yHUTapHOE EBknnnoBo u yHuTapHoe npocrpaHcTBo. HepaBeHCTBO

[IPOCTPAHCTBA Komm-bynsikosckoro-1lIBapna.

CkanspHoe NpPOU3BEIECHUE B OPTOHOPMHPOBAHHOM
6azuce. CymecTBoBaHHE  OPTOHOPMHUPOBAHHOTO
6asuca.
Nsomerpus.
Marpuna I'pama. Kpurtepuii TMHETHON 3aBUCUMOCTH.
OproronansHoe aomnosiHeHue. OpToroHajlbHas cymMma
noanpocTpaHcTB.  PaccrosHue OT  BekTOpa A0
MOANIPOCTPAHCTBA.
OpTOHOPMUPOBAHHBIN Oaszuc u YHUTapHbIE
(opTOroHanbHBIE) MATPHUILIBL.
[Ipouecc oproronamm3zauuu ['pama-IIImuara. QR-
pa3IoKEeHUE MATPULIBL.
Jluneiinoe adduHHOE MHOrOOOpa3ue B JIMHEHHOM
pocTpaHcTBe. [MNEpPIIOCKOCT, B €BKIMAOBOM U
YHUTApHOM IPOCTPAHCTBE.

3. JIuHeitHbIe onepaTopbl B TMHEHHBIX Jlnnelinple  omeparopsl.  Marpuna — JIMHEHHOrO

oreparopa.

Marpuiia JUHEHHOro omeparopa IpU MNEpPexole K
apyromy 0a3ucy. OKBHBAJEHTHOCTb M TMopoOue
MAaTpHIL.

JIuHelHOe NPOCTPAHCTBO JIMHEHMHBIX OINEPaTOPOB U
MAaTpHILI.

IIpousBeneHNe TMHENHBIX OIIEPATOPOB U €TI0 MaTPULIa.
Anpo u oOpa3 nuHEeitHOTO omnepaTopa. KaHoHnueckas
napa 6a31coB.

JIluneitnbie (YHKIIMOHATBI. Conpspx€HHOE
IIPOCTPAHCTBO. JIunelinbie (byHKIMOHAIBI u
TUIEPIUIOCKOCTH.

Ooparnslii oneparop. Kpurepun o0paTUMOCTH.
CoOcTBeHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPBHI.
Omneparopbl IPOCTON CTPYKTYPBI U JTUArOHAIU3yEMbIE
MaTpUIBL.

XapaKkTepUCTUYECKUI MHOTOWIEH JIMHEHHOT O
oreparopa. YCIOBHE CYLIECTBOBaHMs COOCTBEHHBIX
3HAYEHUU.

CoOcTBeHHOE TOANPOCTPAaHCTBO. ['eomeTpuyeckas u
anreOpandeckas KPaTHOCTH COOCTBEHHBIX 3HAUCHUIA.

HNuBapuanTHbIE MOJIPOCTPAHCTBA. Cyxenue
oreparopa.

TpeyronbHas ¢popMa MaTpHUIlbl JUHEHHOTO OTEpaTOpa.
Teopema Illypa.

CaBur omepaTtopa, HHUJIBIOTEHTHOCTh M OOPAaTUMOCTD
€ro CY)KCHHI.
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Kopnesbie MOAMPOCTPAHCTBA. Pacmiennenue
JIMHEWHOT'O NMPOCTPAHCTBA B MIPSMYIO0 CYMMY KOPHEBBIX
MOANPOCTPAHCTB.

KopnanoB 6a3uc u KopJaHOBA MaTpUlla JIMHEHWHOTO
oreparopa B KOMIUIEKCHOM IIPOCTPAHCTBE.

Kpurepuii mogoOus Matpwuir.

Teopema I'amunprona-Kamu. MuHUMaNIBHBIN
MHOT'OYJIEH.

JIvHeiHbIe onepaTopbl B €BKIUI0BOM
Y YHUTApHOM IIPOCTPAHCTBAX.

NuBapuaHTHBIE  MOANPOCTPAHCTBA  MHUHUMAJIbHOU
pa3MepHOCTH.

BemecTBeHHBINM aHATIOT KOPIaHOBOM (hOPMBL.
Conpsokénnplii  oneparop.  CyiiecTBoBaHMe U
€AMHCTBEHHOCTh. MaTpHuIia cOnpsKEHHOTO oneparopa.
Hopmainbnslii onepatop 1 HOpMajbHas MaTpULa.
biouHo-anaronanbHas dbopma BEIIIECTBEHHOM
HOPMAaJIbBHOW MaTpUILbI.

OpMHUTOBBI ~ ONEPAaTOPbl W 3PMHUTOBBI  MaTPHILBL.
DOPpMHUTOBO pa3ioKEHNUE JTMHEHHOTO OIIEpPaTOpA.
CuMMeTpHYECKHE OIepaTopbl M CUMMETPUYECKHE
MaTpUIbIL.

YHuTapHBIE OITEpaTOPbl U1 YHUTAPHBIE MATPULIBI.
biiouno-guaroHanpHas dopma OpPTOTrOHAJILHOMN
MaTpULbIL.

3HAKOOIpeNEIEHHbIE  ONEepaToppl U MaTpHIIBL.
KBanpaTHblii KOpeHb U3 Oneparopa.

CUHTYNSIpHBIE 4YHCJIa W CHUHTYJSPHBIE BEKTOPBI.
[TonsipHOE paznoxxkeHue oneparopa (MaTpHUIIbI).
OproroHanbHble  JOMOJHEHUS sAApa ©  obOpasza
JIMHENHOTO omepaTopa. TeopemMa u ambTepHATHUBA
®pearosapma.

bununelinbie U KBaApaTUUHbBIE
(b OpMBL.

bununelinsie u kBaapaTuyHsie Gopmel. [IpuBeneHue K
KaHOHMYECKOMY BHIY. KOHIpY>HTHOCTH M 3pMHTOBA
KOHI'PYIHTHOCTb.

3aKOH MHEPLMH KBaIPATUYHBIX (POPM.

[TpuBenenue KkBagpaTHUHON (HOPMBI K TTIABHBIM OCSIM.
OpHOBpEMEHHOE NMPUBEACHUE K KAHOHMYECKOMY BHIY
napbl KBaJIpaTUYHbIX (HOPM.

[TonoxxurenpHO olnpeneIEéHHbIe KBaJpaTUYHBIC
¢dopmbl. Kputepuii CunbBectpa.

OO0mmi BUI CKQJISIPHOTO MPOU3BEICHUS B
KOHEYHOMEPHOM  €BKIMJOBOM M YHUTapHOM
IIPOCTPAHCTBAX.

['MnepnoBepXHOCTh BTOPOTO MOpsJKAa B €BKIUIAOBOM
npocrpaHcTse. I[IpuBen€HHbBIE ypaBHEHHS.

JInHeitHoe HOpMUPOBaHHOE
MPOCTPaHCTBO. JInuHelHbIE
ONEPATOPHBIE YPABHEHUS

Hopmuposannoe npoctpancto. Hopmel ['énbaepa.
Jlnuna Bekropa. ToxkaecTBo mapamiesorpaMma H
KpUTEpUI €BKJIMI0BOCTH HOPMBI.

OKBUBaJIEHTHOCTh HOPM B KOHEYHOMEPHOM
IIPOCTPAHCTBE.
3anaqa 0 HauIy4deM npUOIIMKEHUN B
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KOHEYHOMEPHOM HOPMUPOBAHHOM IIPOCTPAHCTBE.
JlunennpIi orneparop B HOPMHUPOBAHHBIX
pocTpaHcTBax. HenpepbIBHOCTh W OTrpaHUUYEHHOCTb.
Hopma nuneitHoro oneparopa.

Marpuyabsle  HOpPMBI. YHHUTapHO  HWHBapUaHTHBIC
HOPMBI.

CuHrynspHoe pa3jioXeHHe MaTpHUlbl U 0000IIEHHOE
pEIIECHNE JIMHEWHBIX CUCTEM.

Bapuannonssie (3KCTpEMaIIbHBIE) CBOMCTBA
COOCTBEHHBIX 3HA4YeHUHN CaMOCOIPSIKEHHOTO
oreparopa (MaTpHIbI).

Bapuannonnsie (3KCTpEeMaIbHBIC) CBOMCTBa

CI/IHFy.H}IpHBIX YHUCCII.
CooTHoIteHUs pa3iesieHus COOCTBEHHBIX 3HAUCHUH U
CI/IHFy.H}IpHBIX YHUCCJII ManI/II_I nu HO,Z[ManI/II_I.
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6. ®OHJI OLIEHOYHBIX CPEJCTB (®OC, OIEHOYHBIE 1 METOIMYECKHWE
MATEPHAJIBI) JIUISI OHEHUBAHHUS PE3YJIBTATOB OBYUEHHUS MO JUCIHUATIINHE
(MOJIYJIIO).

CDOH,Z[ OICHOYHBIX CPCACTB IIPUBCACH B OTACIBHOM JOKYMCHTC

7. PECYPCHOE OBECIIEYEHHE:

7.1. IlepeyeHb OCHOBHOM M JONOJHUTEILHOM JJUTEPATYPbI
OcHoBHas TuTeparypa

1. Wnbun B. A., Kum I'. /1. JIuneiinas anredpa u aHanmutrueckas reometpusi. M.: Ipocmekr, 2012.
Kum I'. JI., Kpunkos JI. B. Anrebpa u ananutuveckas reomerpus. Teopemsl u 3amauu, T.1-2. M.:
IInanera 3nanui, 2007, 2009.

BoeBoaun B. B. Jluneiinas anre6pa. Jlans, 2006.

TeipreiaukoB E. E. Matpuunslii ananus u nuHeiHas anredpa. M.: @usmartaut, 2007.

Hkpamos X. JI. 3agaunuk 1o jquHEHOM anredpe. Jlansp, 2006.

[IpockypsikoB 1. B. CoopHuk 3amau o auHelHoH anredpe. Jlans, 2010.

™

NN kW

JlononHuTenpHas IuTeEpaTypa

1. baxsanos C. B., Mozenos II. C., [Tapxomenko A. C. CO0OpHUK 3a7ja4 IO aHATUTUYECKON
reomerpuu. M.: Hayka, 1964.

INant™axep @. P. Teopus marpun. M.: @uszmaraur, 2010.

Nneun B. A., [To3usak O. I'. Ananutudeckas reomerpusi. M.: @uzmatiut, 2009.

Wnbun B. A., Tlo3usak D. I'. Jluneitnas anredpa. M.: @usmaraur, 2007.

Koctpukun A. U. Beeaenue B anre6py. M.: MITHMO, 2009.

Koctpukun A. U., Manun 0. 1. Jluneitnas anrebpa u reomerpus.  Jlanp, 2008
Kypomr A. T'. Kypc Beicmieit anredpsr. Jlans, 2011.

Mognenos I1. C., ITapxomenko A. C. COOpHHK 3a/1a4 110 aHAIMTHYECKOi reomerpun. M.: Hayka,
1976.

Hlukun E. B. Jluneiinsie npoctpancTBa u oTodpaxkenusi. M.: Mzx-so MI'Y, 1987.

10. unog I'. E. MaremaTtudeckuii ananu3 (KOHEYHOMEPHBIE JIMHEHHBIE TpOCcTpaHcTBa). M.: Hayka,
1969.

PN R

7.2.1lepevyeHb JIMUEH3HOHHOTO NPOrPAaMMHOI0 o0ecnedyeHUs, B TOM YHCJIE OTe4eCTBEHHOIO
NPOU3BOJICTBA
[Ipu peanuzanyu AMCHUIUIMHBI MOXKET OBITh HCIIOJIB30BAHO CIIEAYIOIIEE MPOrpaMMHOe oOecredeHue:
e Omnepannonnas cucrema Windows

Omnepanuonnas cucrema Debian Linux

[Tporpammuoe obecnieueHue Ui MOArOTOBKH cinaiioB ekuuit MS PowerPoint, MS Word

[Tporpammuoe obecnieueHue i co3nanus u npocmotpa pdf-nokymentoB Adobe Reader

N3parenbckas cucrema LaTeX

S3pik  mporpammupoBanus Python u cpema paspabotrku Jupiter Notebook (Bmecte c

o6ubnuorekamu numpy, scikit-learn, pandas)

e SI3pIk mporpamMmmupoBanus R u cpena pazpaborku R Studio

o Daiinossii apxuBarop 7z. CBoOoaHO-pacnpocTpansemoe [10

e bpaysepsl Google Chrome, Mozilla Firefox. CBo6oano-pacnpocrpansemoe I10
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e Oducnsriii maker LibreOffice. CBo6ogHO-pacnpoctpansemoe [10

e Visual Studio Community HWarerpupoBannas cpega paspadbotku I10. CBoboxano-
pacnpoctpansiemoe [10

e PyCharm Community MaTerpupoBanHnas cpena paspadotku [10. CBoOogHO-pacmpocTpaHseMoe
I10

e Anaconda MuTterpupoBannas cpena paspadorku I10. CBoboano-pacnpoctpansemoe 110

7.3.11epeuenb npodeccuoOHAIbHBIX 0a3 JAHHBIX U HMH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM
1. http://www.edu.ru — mopranm MunucrepcTBa o6pazoBanus u Hayku PO

2. http://www.ict.edu.ru — cucrema denepaibHbIx 00pa3oBaTenbHBIX mOpTaioB «UKT B
00pazoBaHUN
3. http://www.openet.ru - Poccuiickuii mopTan OTKphITOT0 00pa3oBaHuUs
http://www.mon.gov.ru - MuHuctepcTBo o0pazoBanus u Hayku Poccuiickoit deneparuu
5. http://www.fasi.gov.ru - @enepanbHOE areHTCTBO 10 HAYKE U MHHOBAIUSAM
7.4.1lepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALUOHHOM ceTu «AHTEepHEeT»
1. Math-Net.Ru [DnekTpoHHEI pecypc] : oOmiepoccuiickuii MaTeMaTndeckuii moptan / MaTeMaTudecKuit
uHCTUTYT UM. B. A. CrexnoBa PAH ; Poccuiickas akanemus Hayk, OTIeneHne MaTeMaTHYECKHUX Hayk. - M. :
[6.m.], 2010. - 3arut. ¢ TUTYI. 9KpaHa. - b. 1.
URL: http://www.mathnet.ru
2. VYHuBepcurerckas Oubnuoreka Online [DneKTpoHHBIN pecypc] : 2JMEeKTpOoHHAs OMOIMOTeYHas cuctema /
000 "Hupekt-Menmua" . - M. : [06. u.], 2001. - 3arn. ¢ Tutyn. 3kpana. - b. 1. URL: www.biblioclub.ru
3. VYuuBepcanbHble ©0a3bl maHHBIX EastView [OnektpoHsblii pecypc] : uHpOpMamHMOHHBIA pecypc /
EastViewInformationServices. - M. : [0. u.], 2012. - 3ary. ¢ TUTYIIL. 3KpaHa. - b. 1.
URL: www.ebiblioteka.ru
4. Hayunas snexkrponnas oubimoreka eLIBRARY.RU [DnekTpoHHbIN pecypc] : ”HPOPMAIMOHHEIH mopTa /
00O "PYHOB" ; Cankr-IleTepOyprckuii rocy1apcTBEHHBIN YHUBEPCUTET. - M. : [0. u.], 2005. - 3ari. ¢ TUTYyI.
JKpaHa. - b. 1.
URL: www.eLibrary.ru
7.5.0nucaHue MaTepUAJIbHO-TEXHUYECKOr0 o0ecreyeHusl.
OO6pa3oBarenbHasi OpraHu3alus, OTBETCTBEHHas 3a peanusanuio jaaHHoil [Iporpammbl, pacrosaraer
COOTBETCTBYIOLIICH MaTepuatbHO-TEXHUYECKONH ©0a30i, BKIIOYas COBPEMEHHYIO BBIUMCIUTEIbHYIO
TEXHUKY, OOBEAMHEHHYI0 B JIOKAJbHYIO BBIYMCIUTENbHYIO CETh, HMEIONIYI0 BbIXOJI B MHTepHeT.
Hcnonb3yrorcs  cnenuanvM3MpOBaHHbIE  KOMIIBIOTEPHBIE  KJIACCHI,  OCHAILEHHBIE  COBPEMEHHBIM
o0opynoBanueM. MarepuanbHasi 0a3a COOTBETCTBYET JEHCTBYIOIIUM CAaHUTAPHO-TEXHUYECKUM HOPMaM U
o0OecrieunBaeT TPOBEACHHE BCEX BHUIOB 3aHATUN (JCKIMOHHBIX, MPAKTUYECKUX, CEMHUHAPCKUX,
71a00paTOPHBIX, AUCHUIUIMHAPHOW M MEXIUCUUIUIMHAPHON MOJITOTOBKH) M HAYYHO-HCCIEA0BATEIbCKOM
paboThI 00yJaIOIINXCS, TPETYCMOTPEHHBIX YUCOHBIM IIIIAHOM.

8. METOANYECKHUE PEKOMEH/JIALIUUA 11O OPTAHU3AIIUU U3YUYEHUS
JAUCHUIIJINHbI

8.1. ®opmMbI 1 MeTObI MPENOAABAHUSA TUCHUTILIHHBI

Hcnons3zyembie hopMbl 1 METOBI OOyUEHHUS: JICKITUU U JabopaTopHbIE pabOThI, CAMOCTOSTEIbHAS
paboTa CTyACHTOB.

B mporecce npenogaBanus QUCIUTUTMHBI MTPETIOIABATENh MCIIOJIB3YEeT KaK KIIAaCCHYECKUE (POPMBI
U METOIbl 00ydeHus (JICKIINH U TPAKTUUYECKHUE 3aHITHS ), TAK M AKTUBHBIC METOJIbI O0YUICHHUS.

[lpy mnpoBeneHMM JIEKIIMOHHBIX 3aHATHH TpENojaBaTelb MCIONb3YeT ayAHOBU3YaJbHbIC,
KOMIIBIOTEPHBIE W MYJIbTUMEAMMHBIE CPEICTBAa OOy4YeHUs, a TaKKe JEMOHCTPAIlMOHHBIE W HATJISIHO-
WLTIOCTPAIIMOHHBIE (B TOM YHCIIE Pa3IaTOYHbIC) MaTCPHAITBL.

CeMuHapckue (MPaKTUYECKUE) 3aHATHS 1O JAHHON JUCUUIUIMHE MPOBOSTCS C MCIOIH30BAaHHEM
KOMITHIOTEPHOTO ¥ MYJIbTUMEIUIHHOTO 000PYI0BaHUSs, IIPH HEOOXOJMMOCTH - C IPUBIICYCHUEM ITOJIE3HBIX
HNHTepHeT-pecypcoB U MaKeTOB MPUKIIAJIHBIX TPOTPAMM.
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8.2. MeToanuyeckne peKOMeHIAIMU MPENoAaBaTEe 10

[lepen HayasioM H3ydeHHsS IJUCUUIUIMHBI MPENOJABaTENb JOJDKEH O3HAKOMUTH CTYACHTOB C
BUJaMH Y4eOHOI M caMOCTOSTENbHON padOoThl, IEPEUHEM JIUTEPATYPhl U MHTEPHET-pEcypcoB, popmamu
TEKYIIEH U MPOMEKYTOYHOM aTTECTAllH, C KPUTEPUSIMU OLIEHKH KauyeCcTBa 3HAHUM JJIsI UTONOBOM OLEHKHU
110 TUCLUIUIMHE.

IIpu npoBeneHun JIEKIUH, IPENoJaBaTelb:

1) popmynupyeT TemMy U LeTb 3aHATHS;

2) u3naraeT OCHOBHBIE TEOPETHUECKHUE MOJ0KECHHUS;

3) ¢ NOMOIIBI0 MYJIbTUMEIUHHOTO OOOpYIOBaHUS W/WIM TMOJ 3aluCh JaeT ONpelelIeHUs
OCHOBHBIX TIOHSITHI, PACYETHBIX (POpPMYIT;

4) NpOBOJUT MPUMEPHI U3 OTEUECTBEHHOTO U 3apy0ekHOTr0 OMbITA, AAET TEKYIHUE CTATUCTUYECKUE
JTaHHBIC JJIs1 HATJISTHOTO U 00Pa3HOTo MPEACTABICHUS U3y4aeMOro MaTepHaa;

5) B KOHIIE 3aHATHS 1a€T BOMPOCHI AJIsi CAMOCTOSITEIbHOTO U3yUEHUSI.

Bo Bpemst BhITONHEHUS 3aJaHUil B y4eOHOW ayIUTOPUU CTYIACHT MOXKET KOHCYIbTHUPOBATHCS C
npernojaBaTenieM, onpeaenars Hanbonee 3(pPeKTUBHBIE METObI pElICHHs NOCTaBICHHBIX 3a-fad. Eciu
KaKas-TO 4YacTh 3aJaHUs OCTAC€TCsl HE BBIIIOJIHEHHOM, CTYIEHT MOXET MPOJOKUTH €€ BBIIIOJIHEHHE BO
BpeMsl BHEAYTUTOPHOU CaMOCTOSITEIIBHOM PaOOTHI.

[lepen BBIMOTHEHWEM BHEAYIUTOPHON CaMOCTOSATENHHOW pPAaOOTHI TMpENnojaBaTelb MPOBOIUT
UHCTPYKTaX (KOHCYJIbTAIMIO) C OMpeNeiIeHUEeM LEeNH 3aJaHusl, ero COJAEp>KaHUsl, CPOKOB BBHITIOJHEHMUS,
OCHOBHBIX TpeOOBaHMI K pe3yibTaTaM pa0OThl, KPUTEPUEB OICHKH, (POPM KOHTPOJIA M TEpeuHs
VCTOYHHMKOB U JINTEPATYyPHI.

JlJis OLIEHKH TMOJIyYE€HHBIX 3HAHUN U OCBOSHHUS YYeOHOTO Marepwala Mo KaXIOMY pas3ziely U B
LEJIOM T10 TUCHUIUIMHE MPEernojaBaTeb UCMOJIb3YeT (POPMBI TEKYIIEro, MPOMEKYTOYHOTO M UTOTOBOTO
KOHTPOJIS 3HAHUN 00yJaroIuXcsl.

Jois ceMUHAPCKUX 3aHATHH

[ToaroroBka K MPOBEACHHUIO 3aHATHH MPOBOAUTCS peryispHo. OpraHuzanus IpernojaBareieM
CEMHHApPCKHUX 3aHATUN JOJKHA YIOBIETBOPSTH CIAEAYIOUIUM TPEOOBAHUS: KOJUYECTBO 3aHATUH JTOJIKHO
COOTBETCTBOBATh Yy4eOHOMY TIUIaHYy TPOTPAMMBI, COJAEPKAHHE IUIAHOB JIOJDKHO COOTBETCTBOBATH
Iporpamme, IIaH 3aHATUN JOJDKEH COJIepKaTh IEPEUYEHb PACCMaTPUBAEMBIX BOIPOCOB.

Bo Bpemsi ceMHHApCKHX 3aHATUN WCIOJB3YIOTCS CIOBECHBIE METOABl OOydeHHs, Kak Oecena U
JTUCKYCCHsI, 4YTO IIO3BOJISIET BOBJIEKaThb B YYeOHBIM IMpollecc Bcex ciymiaTenedl U CTUMYIHpPYET
TBOPYECKUN MOTEHIIMAT 00YyJatOLIHXCSl.

[Ipy MOArOTOBKE CEMHHAPCKOMY 3aHATHIO TIPENOAaBaTeNl0 HEOOXOAMMO 3HaTh IUIAH €ro
MPOBEJCHUS, MPOAYyMaTh (OPMYITUPOBKH U COACpkKaHHE YYEOHBIX BOIPOCOB, BBIHOCHMBIX Ha
o0cyXIeHHE.

B nauvane 3aHsTHsA mnpenogaBaTeNb JOKEH PACKPBITh TEOPETHYECKYI0 U MPAKTHYECKYIO
3HAYUMOCTb TE€Mbl 3aHATHS, ONPEACNIUTh MOPSJA0K €ro MpOBEIEHUs, BpeMsi Ha OOCYKIEHHE Ka)KIO0Tro
yueOHOro Bompoca. B xojae 3aHATHSA cieqyeT AaTh BO3MOXKHOCTh BBICTYIIHTH BCEM JKENAIOIMUM U
MPEMIOKUTH BBICTYIIUTh TEM CIYIIATESAM, KOTOPBIE IPOSIBIISIOT TACCUBHOCTb.

Lenecoobpa3Ho, B X011 00CYkKA€HUs YUeOHBIX BOIIPOCOB, 3a/1aBaTh BHICTYMAIOIIMM U ayJAUTOPUHN
JOTIOJIHUTEIIbHBIE W YTOYHSIOIIME BOIPOCH C LEIbI0 BBIACHEHMS MX NO3ULIUA 1O CYIIECTBY
o0cyXaeMbIX MpoOIeM, a TakKe MOOMIPATh BHICTYIUICHHE C MECTa B BHJE KpaTKUX JomoiHeHuid. Ha
3aHATUAX MPOBOJIUTCS OTPabOTKA MPAKTHUECKUX YMEHUHN MOl KOHTPOJIEM MPEroaBaTess

Juis npakTHYeCKUX 3aHATHIA

IlogroroBka mnpenopaBaTeNst K IMPOBEICHUIO MPAKTUYECKOTO 3aHATHS HAYMHACTCA C U3Y4YCHUS
UCXOJIHOM JOKYMEHTAIMH U 3aKaHYMBAETCsl 0(OPMIICHUEM IUIaHA IPOBEICHHS 3aHATHUS.

Ha ocHOBe wu3ydeHuss HCXONHOM JOKYMEHTAalUMU Yy MPENojaBareis JOJDKHO CIIOXKHUTBCS
IpEeICTaBICHNUE O LENAX M 33Jadax MPAKTHUYECKOro 3aHATUS U O TOM 00beMe paboT, KOTOPBIN JOIKEH
BBIIOJIHUTh KaXABIH oOydaromumiica. Jlanee MOXHO TNPUCTYNMHTh K Pa3paboTKe COAep:KaHUs
IPaKTUYECKOro 3aHATHs. J{J1s1 3TOro mpenoaaBaTelto (1axe eCiid OH caM YUTAET JIEKIUU T10 3TOMY KypcCy)
11eJ1ec000pa3HO BHOBb MPOCMOTPETH COJEPKAHHE JIEKIIUH ¢ TOUKU 3pEHUS MPEACTOSAIIEr0 IPAaKTUYECKOTO
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3arsTHs. HeoOX0MMMO BBIJENHUTH MOHSTHS, MOJOXKEHUS, 3aKOHOMEPHOCTH, KOTOPBIE CIEIyeT elle pas
MPOMJUTIOCTPUPOBATh Ha KOHKPETHBIX 33/ayaxX M yMpaXKHEHUSX. TakuM o0pa3oM, MPOU3BOAUTCS OTOOD
CoJIepKaHusl, OJIEKAIIETO YCBOCHHUIO.

BaxxnelmmM 5>7€MEHTOM TIPAKTUYECKOTO 3aHATHS SBISETCS YydeOHas 3amada (mpodiiema),
npezuiaraemas Ui pemienus. Ilpenogasarens, mogOupas npuMepsl (3a1a4 U JTOTUYECKUE 3alaHus) IS
MPAKTUYECKOTO 3aHATHUS, JTOJDKEH MPEACTaBIATh AMIAKTUYECKYIO 1LIE€Jb: MPUBUTHE KAKUX HABBIKOB U
YMEHUH NPUMEHHUTEIBHO K KaXI0M 3a/1aue yCTaHOBUTh, KAKUX YCHIIUI OT 00y4aromuxcs oHa noTpedyer,
B YEM JOJI’KHO MPOSBUTHCSA TBOPUYECTBO CTY/IEHTOB MPHU PEIICHUH JTaHHOM 3a/1a4H.

Hpenoz[aBaTenL AOJDKCH MPOBOAWTL 3aHATUC Tak, I-ITO6I>I Ha BCCM Cro NpOTAKCHHUU CTYIACHTLL
OBLTH 3aHATHI HANPSDKEHHOW TBOPYECKOM pabOTOM, MOMCKAMU MPAaBUIBLHBIX M TOYHBIX PEIICHUH, YTOOBI
KOKIBIA TONTYYHSI BO3MOXHOCTH PACKPBIThCS, TPOSBUTH CBOM crocoOHoctu. [loaTtomy mipu
IUTAHUPOBAHUM 3aHATUS U pa3paboTKe WHIMBUAYalbHBIX 3aJaHUM MpPErnoJaBaTell0 Ba)KHO YYUTHIBATH
MOATOTOBKY U MHTCPCCHI KAXKAOI0o CTYACHTA. He;[aror B 9TOM CJIy4dac BBICTYIIACT B POJIM KOHCYJIbTAHTA,
CIIOCOOHOT0 BOBpEMSs OKa3aTh HEOOXOJUMYIO TIOMOIIb, HE MOJABISAs CAMOCTOSATEIHbHOCTH U HMHULIUATUBBI
CTYyJICHTA.

8.3. MeTonnyeckue peKOMeHAaUMH CTYAeHTAM [0 OPraHu3alui CAMOCTOSITeJIbHOH padoThI.

[Mpuctynass kK W3y4EHUIO HOBOW YYeOHOH MWCIUILTUHBI, CTYIEHTHI JOJDKHBI O3HAKOMHTBHCS C
y4eOHOIl mporpamMmoi, yuyeOHOM, Hay4HOM M METOIUYECKOH JIMTepaTypoid, uMeromieiics B OubIuoTexe
YHHUBEPCHUTETa, BCTPETUTHCS C IMPENojaBaTelieM, BEAYIIUM IUCHUIUIMHY, IOJYYUTh B OWOIHMOTEKE
PEKOMEH/IOBaHHbIE YYEOHUKH U  y4eOHO-METOJUYECKHE TIOCOOHMs, OCYIIeCTBUTh 3alliCh Ha
COOTBETCTBYIOIIUI KypC B CpeZie AIEKTPOHHOTO 00yUEeHHsI YHUBEPCHTETA.

I'myOuHa ycBOEGHUSI TUCHMITIIMHBI 3aBUCUT OT aKTUBHOW M CHCTEMAaTHYECKON padOThI CTy/I€HTa Ha
JCKIMSIX W TIPAKTHYECKUX 3aHATHIX, a TaKXKEe B XOJIE CAaMOCTOATENBHON pPabOTHI, MO H3YYCHUIO
PEKOMEH0BaHHOH JINTEPaTYPBhI.

Ha nekumsix BaXHO COCpPENOTOYHTh BHHMAHHE HA €€ COJCPKAaHUH. DTO TMOMOXKET JIydIle
BOCIIPHHUMATh y4eOHBIH MaTepHal U ySACHUTh B3aUMOCBS3b MpoOsieM o Bcell aucuurumHe. OCHOBHOE
coJiep KaHue JISKIIUH Tesiecoo0pa3Hee 3aruCchiBaTh B TETPAIN B BUJE KITFOUYEBBIX (Ppa3, MOHSATHIA, TE3UCOB,
000011eHnH, cXeM, OMOPHBIX BBIBOJOB. Heo0xoanMo obpaiaTh BHUMAaHUE Ha TEPMHUHBL, (POPMYITUPOBKHY,
PacKphIBAIOIIUE COACPIKAHUE TE€X I MHBIX SBJICHUN W MPOIECCOB, HAYYHBIC BBIBOJBI U MPAKTUICCKHE
pexomenaanuu. JKenmaTeabHO OCTaBIATh B KOHCIEKTaX IOJsA, HAa KOTOPBIX JIeaTh IOMETKH U3
PEKOMEHJIOBAHHON  JIMTEpaTyphbl, JAOMOJHSIOMIE MaTepuad MPOCIYUIaHHOW JIEKIMH, a TaKke
NOJUYEPKUBAIOIINE OCOOYI0 BaXHOCTh TEX HJIM MHBIX TEOPETHUECKUX MOJ0keHUH. C Lenblo ysaCHEHUs
TEOPETUYECCKHUX IOJIOKEHH, Pa3pelIeHUs] CIOPHBIX CHUTYallMi HEOOXOAWMO 3a/iaBaTh MPENOIaBATEIIO
YTOUHSIIOLINE BOIMPOCHL. [yl 3aKperuieHus COAEp)KaHMs JIGKIMU B TaMATH, HEOOXOIMMO BO BpeMs
CaMOCTOSITENIbHOW pabOThl BHUMATEIBHO IMPOYECTh CBOM KOHCIIEKT M JIOTIOJIHUTH €r0 3allUCSIMH W3
y4eOHMKOB U PEKOMEHJOBAaHHOW JjuTeparypbl. KOHCHEKTUpOBaHME UYHMTAEMbIX JIEKIMA U HX
nocyenyromas nopaboTka crnocoOCcTByeT Oosiee TIIyOOKOMY YCBOCHHMIO 3HAHWM, W TIO3TOMY SIBIISTFOTCS
Ba)XHOH (popMoil yueOHOIl eI TeNbHOCTH CTYICHTOB.

MeToanuyecKkue YKazaHud 1Jas Oﬁy‘laIOI.[II/IXCﬂ M0 MOATOTOBKE K CECMUHAPCKHUM 3aHATUAM

Jist Toro 4toObl CEMHHAPCKUE 3aHATUS IMPUHOCUIM MaKCUMAalbHYIO TOJb3y, HEO0OXOIMMO
NIOMHUTbH, YTO YIPAKHEHUE W PEIICHUE 33734 MPOBOJATCS 1O BEIYUTAHHOMY Ha JICKIUSAX MaTepHary U
CBs3aHbl, KaK IIPaBUJIO, C ACTAJIbHBIM pa360p0M OTACJIBHBIX BOIIPOCOB JICKIIMOHHOI'O KYypCa. CHGI[YGT
MOTYEPKHYTh, YTO TOJBHKO IMOCIIE YCBOCHUS JIEKIIMOHHOTO MaTepualia C ONpPEACIICHHON TOYKH 3peHHs (a
UMEHHO C TOM, C KOTOPOM OH M3JIaraeTcsi Ha JICKIHIX) OH OyIeT 3aKperIsSThCd Ha CEMUHAPCKHUX 3aHATHIX
Kak B pe3yJbTaTe OOCYXICHHUS W aHaln3a JICKIMOHHOTO MaTephalia, TaK W C IOMOIIBI0 pEIICHUs
poOJEeMHBIX CUTYalui, 3a/1a4.

[Tpu >TUX yCIOBHSAX CTYACHT HE TOJBKO XOPOIIO YCBOUT MaTepwaj, HO W HAYYHTCS MPHUMEHSTh
€ro Ha MPaKTHUKE, a TAKXKe MOJIYYHUT JOTOJHUTENBHBIA CTUMYN (M 3TO OYEHb BAaXKHO) JUIA aKTHBHOM
MPOPabOTKH JICKITUH.
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[Tpu caMOCTOATETFHOM PEIICHUH 33/1a4 HY)KHO 0OOCHOBBIBATH KaXKIIBIH 3Tl PEIICHUS, UCXOMIS U3
TEOPETUUECKHX MOJIOKEHUH Kypca. Eciu cTyeHT BUIMT HECKOJBKO MyTel penieHus npodaemsl (3a1aun),
TO HYXXHO CPaBHHUTb UX M BBIOpaTh camblil paunoHanbHbIN. [loe3H0 10 Hayana BHIYMCICHUH COCTABUTH
KpaTKUil TUIaH pelieHus] mpobsieMbl (3amaun). PermeHue mpoONEeMHBIX 3aja4 WU TPUMEPOB CIEAYyET
u3Nlaratb TMOAPOOHO, BBIYHMCICHHUS pacrojaraTh B CTPOTOM TMOPSIKE, OTIENsAsS BCIOMOTaTelbHbIC
BBIUMCJICHHUSI OT OCHOBHBIX. PeleHusi mpu HEOOXOAMMOCTH HYXKHO COIPOBOXAAaTh KOMMEHTapHIMH,
CXeMaMHU, YepTexkaMu U PUCYHKaMHU.

Crnenyer TIOMHUTB, YTO PEIICHUE KaXI0HM Yy4eOHOW 3ajaud JOJKHO JOBOJMTHCS IO
OKOHYATEJIbHOTO JIOTHYECKOTO0 OTBETa, KOTOPOro TpeOyeT yClOBUE, W MO BO3MOKHOCTH C BBIBOJIOM.
[TomryueHHBI OTBET cleAyeT MPOBEPUTH CIIOCOOAMH, BBITEKAIONIMMHM U3 CYIIECTBA JAHHON 3a/lauH.
[Tone3no Takxke (ecimd BO3MOXKHO) pelIaTh HECKOIbKUMH CIIOCO0aMU ¥ CPaBHHUTH IOJIyYCHHBIC
pe3ynbTathl. Pemienue 3a1ad JaHHOTO THIA HYXXHO MPOJOJIKATh 10 MPUOOPETEHUS TBEPHAbIX HABHIKOB B
WX PEILCHUU.

[Ipyn moAroToBKE K CEMHHAPCKUM 3aHATUSM CIEAYeT HMCIOJb30BaTh OCHOBHYIO JIMTEPATYPY W3
MPEACTABICHHOTO  CHUCKAa, a TaKXe PYKOBOJCTBOBATHCS  NPHUBEACHHBIMM  yKa3aHUSIMU U
pexomenaauuamu. [ns Hanbosiee TIyOOKOrOo OCBOCHMSI JUCLUHUIUIMHBI PEKOMEHIyeTCs H3ydaTh
TuTEepaTypy, 0003HAYCHHYIO KaK «IOMOJHUTEIbHAs B IPEICTABICHHOM CIIHCKE.

MeTtoanyeckue yKazaHus VI 00y4arOUIMXCS N0 MOAr0TOBKe K MPAKTHYECKUM 3aHATHAM

Llenpro MpaKTHYECKUX 3aHATUH MO JAaHHOW MUCIUIUIMHE SBISETCS 3aKPEIUICHHE TEOPETHUECKHX
3HAaHUH, MOMYYCHHBIX IPU U3YYCHUN AUCHUTUINHBL.

[lpy 1OATOTOBKE K TPAKTUYECKOMY 3aHATHIO IEJIECOOOPa3HO BBIMOJHUTH  CIETYIOMINE
PEKOMEHAALMU: H3YYUTh OCHOBHYIO JIMTEPATypy; O3HAKOMHUTBCS C JIOTIOJIHUTEIBHOW JIMTEPaTypoOid,
HOBBIMH ITYOJMKAIIMSIMHA B NEPHOAWYECKUX M3JAHUAX: KypHaJaxX, ra3eTax W T. 1.; IPH HEOOXOIUMOCTH
nopaboTaTh KOHCIEKT JeKIuid. [Ipr 3ToM ydecTh peKOMEeHIaIiK MpenoaBarens U TpeOoBaHus yaeOHOH
HPOTPaMMBI.

[Ipy BHINOJHEHWHM TPAKTUYECKUX 3aHATHA OCHOBHBIM METOJOM OOyuYeHHs  SIBISETCS
caMmocToATeNbHas paboTa CTyAEHTa IO YIpaBlIeHHWEM TpernojaaBarens. Ha HHX HOMOJIHSAIOTCS
TEOpPETUYECKHE 3HAHMUSA CTYJCHTOB, MX YMEHHE TBOPYECKH MBICIUTh, AaHAIM3HPOBATH, 0000IIATH
W3YYEHHBI Marepuaj, TMpPOBEPSETCSs OTHOUICHUWE CTYAEHTOB K Oyaymed mnpodecCHOHATbHON
NeSITETbHOCTH.

OneHKa BBITIOHEHHOW PabOTHI OCYIECTBISIETCS MPETOIaBaTeIeM KOMIUICKCHO: 110 pe3ysbTaTaM
BBITIOJIHEHUS 33JaHUl, YCTHOMY COOOIIEHUI0 M odopmieHuto pabotsl. [locne moaBeneHHs HTOTOB
3aHATHS CTYJCHT 00sI3aH YCTPAaHUTh HEOCTATKH, OTMEUCHHBIE TIPETIOIaBaTeIeM P OIIEHKE er0 PaOOTBHI.

MeTtoanyeckue yKazaHHs AJIsl CAMOCTOAATEIbLHOM padoThI 00y4aroIMXcst

IIpouHoe ycBOEHHE M JOJTOBPEMEHHOE 3aKpeIUIeHHe y4yeOHOro Marepuana HEBO3MOXKHO 0e3
IPOJYMAaHHOM CaMOCTOSITENbHOW paboThl. Takas paboTa TpeOyeT OT CTyACHTa 3HAYMTEIbHBIX YCHIIHH,
TBOPYECTBA M BBICOKOI OpPraHM30BaHHOCTU. B Xoae caMocTosITeNbHON pabOThl CTYAEHTHI BBINOJIHSIOT
CIIEAYIOIIME 3a7ayd: J0opabaThIBAIOT JIEKLWH, W3YYalOT PEKOMEHIOBAHHYIO JHMTEPATypy, TOTOBATCS K
IPAaKTUYECKUM 3aHATHSIM, K KOJUIOKBUYMY, KOHTPOJIbHBIM pab0oTaM IO OTAEIbHBIM T€MaM JUCLHUIUINHBL
[Ipu >TOM 3P PeKTUBHOCTL yueOHOH NEATETPHOCTH CTYACHTa BO MHOTOM 3aBHCUT OT TOTO, KaKk OH
pacnopsaIuiICs BBIIEICHHBIM JUIsl CAMOCTOATENBHOM paboThI OI0PKETOM BPEMEHH.

PesynpTaToM camMoOCTOSTENbHONW pabOTHI SBIAETCS MPOYHOE YCBOCHHE MATEPUANIOB MO MPEIMETY
COIVIACHO IPOTrpaMMbl TUCHUILIUHBL. B uTore 310M paboTh! hopMupyroTcs npodecCuoHaIbHbIE YMEHUS U
KOMIIETEHIIMH, Pa3BUBACTCSl TBOPUYECKUN MMOIXO] K PEIICHUIO BOSHUKILIHUX B X0/1¢ YUeOHOM e TeNbHOCTH
poOJIEMHBIX 3a71a4, MOSIBJIAETCS CAMOCTOSITEIbHOCTH MBIIIUIEHUS.

Pemenne 3anau

ITpu camMOCTOATENBHOM pEIIEHUH 3a/1a4 HY’)KHO 0OOCHOBBIBATh KaXKAbII 3Tall pelIeHus, HCX0As U3
TEOPETUYECKHX MOJIOKEHUH Kypca. Eciau cTyeHT BUIUT HECKOIBKO MyTel pemeHus mpooieMsl (3a1a4Hn),
TO HY)XHO CPaBHHUTh MX W BbIOpaTh caMblil paninoHaabHbIN. [l0o€3H0 10 Havasia BEIYMCIICHHH COCTABUTH
KpaTKHil TUTaH perieHus IpooIeMsl (3a1a4n).
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Pemenne mnpoONeMHBIX 3a7ad WIM TPUMEPOB CIEAYeT H3JIaraTh MOAPOOHO, BBIYHCICHUS
pacronaratbe B CTpOrOM HOPSAJIKE, OTAEINSISI BCIOMOTaTEIbHbIE BBIYUCIEHUSI OT OCHOBHBIX. Pemienus npu
HEOOXOIUMOCTH HYXKHO COTIPOBOKIATH KOMMEHTAPUSIMU, CXEMaMH, YEPTEKaAMHU 1 PUCYHKAMH.

Crnenyer TIOMHUTB, YTO pEIICHUE KaXI0HM Yy4eOHOM 3ajaud JOJDKHO JOBOJAMTHCS IO
OKOHYATEJILHOTO JIOTHYECKOTO OTBETA, KOTOPOTO TpeOyeT yCIOBHUE, U IO BO3MOXHOCTHU C BBIBOJOM.

[Tony4yeHHBIN OTBET CIIEyeT MPOBEPHUTH CIIOCOOAMH, BBITEKAIOIIMMHU M3 CYIIECTBA JTaHHOW
3anaun. [lone3no Takxke (€cid BO3MOXHO) peIIaTh HECKOIBKUMHU CIIOCOOAaMU U CPABHUTH IMOJYYCHHBIE
pe3yabTaThI.

Pemenne 3amay MaHHOTO THUIA HYKHO MPOJOJDKATH IO MPUOOPETEHHS TBEPABIX HABBIKOB B UX
peueHun.

3ajgaua — 93TO 1eNib, 3aJaHHAs B OIPEACIICHHBIX YCIOBHUAX, PEIICHHE 3aJaud — MPOLECC
JOCTHKEHUS TIOCTaBICHHOM 11eJI1, TOUCK HEOOXOIUMBIX JJISL 3TOTO CPEJCTB.

ANTOpUTM pellIeHus 3a1a4:

1. BHUMaTenbHO TPOYMTANTE YCIOBHE 3aJaHUSl W YSICHUTE OCHOBHOM BONPOC, IMPEICTABHTE
MPOLIECCHI U SIBJICHUS, OTUCAHHBIE B YCIOBUHU.

2. TIoBTOpPHO MPOYTHUTE YCIOBHE ISl TOTO, YTOOBI YETKO MPEACTaBUTH OCHOBHOM BOMPOC,
npo0IieMy, [Ieb PEIICHHUs, 3aJaHHbIC BEJTMYHUHEI, OMTMPAsCh HA KOTOPHIE MOYKHO BECTU MOWCKH PEIICHHUS.

3. IIpousBeanTe KpaTKyro 3aMUCh YCIOBUS 3a/IaHMUSI.

4. Ecnu HeoOX0IMMO COCTaBbTE TAONIHITY, CXEMY, PUCYHOK HITH YePTEKXK.

5. Onpenenute METOJ PELICHUS 3aJaHuUs1, COCTABBTE TUIAH PELICHUSI.

6. 3anummTe OCHOBHBIC TMOHATHUS, (OPMYINBI, OMKCHIBAIONIUE IMPOLECCHl, MPEATOKECHHBIC
3aJaHHOU CUCTEMOM.

7. Haiimute pemenue B 00IeM BHJIE, BEIPa3UB HCKOMBIC BETMUHMHBI Yepe3 3aJaHHbIE.

9. IlpoBepbTe MPAaBUIBHOCTH PEIICHUS 3aJaHUS.

10. [IpousBenuTe OLEHKY peaTbHOCTH MOJYYEHHOTO PEIICHUSI.

11. 3anummre OTBET.
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