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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

1. IEJIM ¥ 3AJJAYM OCBOEHUS JUCIATIIAHDI:

Lesn ocBoeHMs] IMCHMIUIMHBI: OBJIAJICHHE HAYaJIbHBIMM 3HAHUSMHU TIO anredpe,
HEOOXOMUMBIMU JUI HW3YYEHHUS JPYIMX AUCLHUIUIMH CIEUHUaIbHOCTH, pPAa3BUTHE HABBIKOB
CaMOCTOSITENIFHOTO PEUICHU 33/1a4 10 anreope.

3agauu ocBOEHUS IMCUMIIMHBI: (OPMHUPOBAHKE Y CTYJACHTOB KOMILUIEKCHBIX 3HaHUHN 00
OCHOBHBIX aIreOpanyecKux CTPYKTypax, MPHOOpPETEHHE CTYyIEHTaMH HAaBBIKOB M YMEHHU
pelIeHus IpoCTeHINX anredpanyeckux 3ajau.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

YuebHast  aucuumuiiHa — «Anrebpay» — ABISETCS  OJHOM W3 (yHAaMEHTAJIbHBIX
MaTeMaTHYeCKUX JUCLHMIUIMH, H3y4aeMbIX CTYJEHTaMU IEpBbIX KypCOB, OOydaroIIMXCs Ha
CHEeNHANTBHOCTAX MaTematudyeckoro mnpopwis. Ona Bxogur B 0Oa3oByro uacth bioka 1
«ducuurmHel (MoyaH)» 00pa3oBaTeabHOM MPOrpaMMbl CHELMAIBHOCTH. 3HAHMSA, YMEHUS U
HaBbIKU, NMPUOOPETAEMbIE CTYAEHTOM B XOJ€ OCBOEHHUS AMCLUMILIUHBI «Anredpa», SBISIFOTCS
HEOOXOAUMBIMU  JUIsl  W3ydeHMs JucuuiuiMH  «Kpunrorpapuueckue MeTObl  3aIlUTHI
uHpopmanun», «BbluMcauTeNnbHBIE METOABI B anredpe M Teopuu uucen». JlucnuruivHa
0a3upyercsl Ha 3HaHUSX U YMEHHUSX, [T0JIyYCHHbBIX CTYACHTaMH B LIKOJIE.

3. MIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JIMCHUIIJIMHE
MOAVYJIIO), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHHUA OCHOBHOUM ITPO®ECCUOHAJBHON OBPA3OBATEJIBHOMN
ITPOI'PAMMBI

Konx n nHaumenoBanme
peaiu3yeMoii KOoMIeTeHIHH

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00yUeHHS 110
AUCHHUIIMHE (MOYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHHUS] KOMIIETEeHIIUH

OK-8 - cnocoOHOCTRIO K | 3HATh: MAaTPUYHOE HCYHCIICHHE; IOHITHE O TpyImax,
CaMOOPraHH3AIHH KOJIbLIaX, TMOJSAX; IOJe KOMIUIEKCHBIX 4YHCET; OCHOBBI
CaMO0BPA3OBAHHIO TEOPHH  MHOTOWICHOB] DA3NMYHBIC BUIbl ypaBHEHHI

NpsIMOMl Ha IUIOCKOCTH U B TPOCTPAHCTBE; Pa3JIMUHbIE
OIIK-2 - CIIOCOBHOCTD | P pocTp > P

BHUJIBl YPaBHEHHUU IIJIOCKOCTH; OIPEACIICHHUS U CBOMCTBA

KOPPEKTHO  HPUMCHATL - TP CKaJIIpHOT'0, BEKTOPHOIO M CMCHIAHHOTO IMPOU3BCACHHUA

peHICHUN HpO(I)eCCI/IOHaJ'ILHLIX

BCKTOPOB, KAHOHHNYCCKHNEC YpPaBHCHHUA U CBOMCTBA KPHBBIX

3ana4 anmnapar | gy HoBEpXHOCTEN 2-TO NOPSAAKa;
MaTeMaTU4ecKoro  aHajiu3a, | yMeTh:
reOMeTpHH, anre6per, | PEIATh anreOpanyeckre M TEeOMETpPUUYECKHe 3ajaud,
JUCKPETHON MaTteMaTuky, | TMCIOIINC AITOPUTM PCIICHHA,
. BJIA/IETh:

MaTeMaTU4YeCKOn JIOTHKHY, N

METOJIaMU  pelleHHs] 3ajad JUHEeHHOW anreOpel U
TCOpUH  aITOPUTMOB, TCOPHH | apanyTHueckoif TeoMeTpHH, METOJAMH JOKA3aTelbCTBA
BEPOATHOCTEH, YTBEP)KJICHUH,  HAaBbIKAMM  NPUMEHEHHUS  METOJI0B
MaTeMaTU4ECKON CTaTUCTUKH, | TMHEHHOW anreOpbl W aHAIUTHYECKOH TIeOMETpHH B
TEOPUH I/IH(l)OpMaHI/II/I, Apyrux o0acTax MATEMATHUYICCKOT O 3HAHUA u

TECOPECTUKO-UYUCIIOBBIX
METOJ0B.

AUCHUIIMHAX €CTCCTBCHHOHAYYHOT'O COACPIKAHUS.
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

4. OBIIAA TPYJOEMKOCTD JUCIIUITJIMHBbI

4.1. O6beM TUCHMILIAHBI B 32a9€THBIX eHHHIAX (Bcero): 10 3aueTHBIX ¢IMHHII.

4.2. O0beM THCHUILTHHBI 0 BUAAM y4eOHO# padoTsl (B yacax):

. KosmuecTBo 4yacoB (hopma 00yueHns 0UHas)
Bup yueonoii
padoThi Bcero no B 1.4. mo cemecTpam
Ilnany 1 2 3
1 2 3 4 &)
KonTakTtHas paborta
00ydJaromuxcs ¢ 172 72 64 36
penoaaBareneM
AyIUTOpHBIC 3aHATHUS: 172 72 64 36
Jlexkuun 86 36 32 18
IIpakTHueckue u 86 36 32 18
CEMHUHAPCKHE 3aHITH
JlaGopaTopHbie pabOThI
(;mabGopatopHbIi - - - -
MIPAKTUKYM)
CamocTosTenpHas padora 116 72 26 18
Texyuuit KOHTPOJIb IpoOBepKa poBepKa poBepKa
(KOJMYECTBO M BUJ: KOHTP. pereHwus 3a1a4, pereHust pereHus
paboTa, KOJUIOKBHYM, KOHTPOJIbHAS 3ajad, 3ajad,
pedepar) paborta KOHTPOJIbHAS KOHTpPOJIbHAS
pabota pabota
KypcoBas pabora - - - -
Buael mpoMexyTouHon 72 3a4eT 36 36
aTTecTanu (dK3aMeH, 9K3aMeH 9K3aMeH
3a4er)
Bcero wacos no 360 144 126 90
JUCITUILIINHE

B cnydae HEoOXOAMMOCTH HCIIONB30BaHUS B Y4eOHOM TIpOIlecCE€ HYaCTHYHO/MCKITFOUUTENHHO
JIUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHI B TaOIHIlEe Yepe3 CIell YKa3bIBaeTCsl KOJMYECTBO YacOB
pabotsl TII1IC ¢ oOyuaronumucs AJis IPOBEACHUS 3aHATHI B IUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM

AJIEKTPOHHOTO 00YUCHHSI.

4.3. Coaep:xanue TUCHMILTHHBI (MoayJisi). PacnpeesieHue 4acoB Mo TeMaM M BHIaM

y4eOHoi1 padoThI:
dopma 00yyeHHsI: OyHasl.

Buabl yueOHBIX 3aHSATHI ®opma
AyIuTOpHBIE 3aHATHS 3ansaTu TeKyIero
JlaGopar 1B Camocro
Ha3zBanmne IIpakTye oparo KOHTPOIst
Bcero pHBIE HHTEpa | SITEIBHA | 3yqygyijj
pa3ienoB U TeM cKHe
Jlexnun patéoThI, KTHBHO | f pa0dorta
3aHATHS, .
NPAKTHKY i
ceMUHAPBI
MBI dopme
1 2 3 4 5 6 8
1 cemecTp
(DopMa 3u3 18




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

1. BBenenue 1 1

YCTHBIN
OIIpocC

2. MHoxecTBa,
omepalnuu  Haj
HHUMU.

YCTHBIN
orpoc,
poBepKa
peleHust
3ajad,
KOHTPOJIbH
as pabora

3. Marpuiibi,
omnepalnuu  Haj
HUMH.

YCTHBIN
orpoc,
poBepKa
peleHust
3ajad,
KOHTPOJIbH
as pabora

4. CucreMnl
JIMHENHBIX
YpaBHEHUH.

12 4 4

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

5. JInnelinas
3aBUCUMOCTbD
CTpPOK.

12 4 4

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

6. Ilousatue o
rpyIIIe.

YCTHBIN
011poc,
poBepKa
peleHust
3ajad,
KOHTPOJIbH
as pabora

7. Onpenenenue
ACTCPMUHAHTA,
€ro CBOMCTBA.

12 4 4

YCTHBIN
011poc,
poBepKa
peleHust
3ajad,
KOHTPOJIbH
as pabora

8. ObpatHas
MaTpuIa

12 4 4

YCTHBIN
o11poc,
npoBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

9. Tlomsatue o
KOJBIIE, OJIE.

18 6 6

12

YCTHBIN
omnpoc,
IIpOBEpKa
pelIeHus

dopma
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

3aj1a4,
KOHTPOJIBH
as pabora

10. Koub110 YCTHBIH

MHOTOYJICHOB. orpoc,
poBepKa
perieHns
3aj1a4,
KOHTPOJILH

18 6 12 as pabora

Htoro 144 36 36 72

2 ceMecTp

11. YCTHBIN

KoneunomepHsbl ompoc,

e JINHEWHBIE poBepKa

MIPOCTPAHCTBA. perieHns
3aj1ad,
KOHTPOJIBH

12 4 4 as pabora

12. Jlunetinele YCTHBIH

OTOOpaKEHHS ompoc,

BEKTOPHBIX IpoBepKa

IIPOCTPAHCTB. perieHns
3aj1ad,
KOHTPOJIBH

12 4 4 as paboTa

13. YCTHBIN

OpToroHanbHbI ompoc,

€ OIepaTopsbl. IpoBepKa
perieHns
3aj1ad,
KOHTPOJIBH

6 2 2 as pabora

14, YCTHBIN

CummeTrpudeck ompoc,

Ue OInepaTopsbl. IpoBepKa
perieHns
3aj1ad,
KOHTPOJIBH

6 2 2 as paboTa

15. YCTHBIH

ConpsikeHHOE orpoc,

MIPOCTPAHCTBO. poBepKa
peleHust
3aj1ad,
KOHTPOJIBH

6 2 2 as pabora

16. YCTHBIN

bununeiinsie orpoc,

byHKIIUN u poBepKa

(b OpMBL. pelieHus
3aj1ad,
KOHTPOJIBH

10 4 2 as paboTa
Dopma 5u3 18




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

dopma

®-Pabouast mporpaMma JUCIUIIINHBI

17. EBxanmoBbI
MIPOCTPAHCTBA.

YCTHBIN
orpoc,
MpOBEpKa
pemieHus
3az1ad,
KOHTPOIIbH
as pabora

18. Cucremsl
KOOPJMHAT.

YCTHBIN
orpoc,
MpOBEpKa
penreHus
3az1ad,
KOHTPOIIbH
as pabora

19. Ilpsmeie u
IUIOCKOCTH

YCTHBIN
orpoc,
MpOBEpKa
penreHus
3ajad,
KOHTPOIIbH
as pabora

20. DieMeHTsI
BEKTOPHOM
anreOpsl.

10 4

YCTHBIN
orpoc,
IpoBepKa
peLeHus
3ajad,
KOHTPOJIbH
as pabora

21. KBaapukw.

YCTHBIN
orpoc,
poBepKa
peLeHus
3ajad,
KOHTPOJIbH
as pabora

DK3aMeH 36

Hroro 126 32

32

26

3 cemecTtp

22. I'pynnsl

24 8

YCTHBIN
orpoc,
IpoBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

23. Konrsira

12 4

YCTHBIA
o11poc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

24. Tomns

18 6

YCTHBIN
orpoc,

dopma

6 u3 18




MI/IHHCTepCTBOVHayKH M BBICIIETO ?6pa303aﬂnﬂ PO Dopma
VY bSHOBCKHI TOCYAapCTBEHHbIH YHHBEPCUTET
®-Pabouast mporpaMma JUCIUIIINHBI
IIpOBEpPKa
pelIeHus
3aJ1a4,
KOHTPOJBH
as pabora
DK3aMeH 36
Htoro 90 18 18 18
Bcero 360 86 86 116

5. COAEP) KAHUE JUCHUJIUHBI MOAYJIsA)
Pa3nes 1. BBenenne.
[Ipeamer nucuumiubbl. Mcropudeckue CBEAEHUS O Pa3BUTHUM 3TOrO pPas3fesia MaTEMAaTHUKH.
Posb u MecTo reomeTpun U anreOphl B CHCTEME MaTEMaTHYECKOT0 00pa3oBaHUsL.
Pa3pnen 2. Cucrembl JIMHEHHBIX YPABHEHUH
Tema 1. MHOXXecTBa, onepauMy HajJ HUMHU.
MHuoxecTBa, onepanuu Hag HUMH. OTOOpaXkeHus, KOMITO3uIusl oToOpakeHui. JIeBoe u mpaBoe
o0paTHOE U CBSI3b C UHBEKTUBHOCTHIO M CIOPBEKTUBHOCTHIO. bBHHapHbIE OTHOILEHUS.
OTHOLIEHUS TOPSAIKA U SKBUBAJIEHTHOCTH.
Tema 2. MaTpulibl, onepauuy HajJl HUMU
Matpuupl, omnepanud HaJ HUMH, aCCOIMATUBHOCTh IIPOU3BENEHUS, AUCTPUOYTHBHOCTS.
EnuHuuynas martpuiia ¥ MaTpuUyHbIE €IMHUIBL. DJEMEHTApHbIE MPEoOpa3oBaHUsI MATPHUIBI U
MaTpUILIbI JIEMEHTAPHBIX MpeoOpa3oBaHUil.
Tema 3. Cuctembl JINHEHHBIX ypaBHEHUI.
Cucrembl TUHENHHBIX ypaBHeHUU. Merox 'aycca npuBeAeHUs MaTPULbl K CTYIIEHUYaTOMY BUAY.
OOmuii aHaaM3 CUCTEMBl JIMHEHHBIX YypaBHEHUU. CBS3b MEXIYy pELICHHSIMH OJHOPOJHON M
HEOJHOPOJHOW CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Tema 4. JIuneiiHas 3aBUCUMOCTb CTPOK
JluHeliHast 3aBUCHMOCTb CTpPOK (CTONOLIOB) M ee cBoiicTBa. ba3a u paHr cuUCTeMBI CTPOK
(cTonO1OB). ANTOPUTM HaXOXIEHUS 0a3bl U paHra KOHEYHOM CHCTEMBI CTPOK (CTOJIOIIOB).
CoBnasieHle paHTOB CUCTEMbI CTPOK U CUCTEMbI CTOJIOIOB MaTpulbl. Kpurepuii coBMecTHOCTH
CHUCTEMBI JIMHEWHBIX YpaBHEHUM Ha s3bIke paHroB Mmatpui] (Teopema Kponekepa-Kamemmm).
Kputepuii oOnpeneincHHOCTH CUCTEMBI JIMHEHMHBIX YpPaBHEHUN Ha S3BIKE DPAHTOB MAaTpHIL.
DyHIaMEHTAIbHASI CUCTEMA PEIIEHUI OJTHOPOIHOM CUCTEMBI JINHEWHBIX YPaBHEHUM.
Tema S. [lonarue o rpymnune.
[Tousstue o rpynme. IlepecTaHOBKM W TOACTaHOBKM, WX YETHOCTb. 3HAaK IPOU3BEIEHUS
MIOJICTAaHOBOK. Pa3yiokeHne B MpOM3BENCHUE TPAHCIO3MIMN, CBA3b ¢ 4E€THOCThIO. KommuecTBo
YETHBIX U HEYETHBIX IOJCTAHOBOK.
Tema 6. OnpeneneHue 1eTEpMUHAHTa, €T0 CBOMCTBA.
Onpenenenre OEeTepMHHAHTA, €ro MpoCTelue CBOMCTBA. VI3MeHEHWe AeTepMUHAHTA IpH
3JIEMEHTAPHOM NpeoOpa30BaHUM CTPOK MATPHIIbI, CIIOCOOBI €ro BbIUUCIIeHUs. HensmeHHOCTh
JIETEPMUHAHTA IIpU TPAHCIIOHUPOBAHUHU €ro Marpuipl. Kpurepuili paBeHCTBa IE€TEpMHUHAHTA
Hymo. OnpenenuTens mojlypacnaBlieiicss MaTpulbl. Pa3iiokeHHe AeTepMHHAHTa IO CTpPOKE
(cronbiy), «dansmmBoe» paznoxenue. Teopema Kpamepa o cucteme TUHEHHBIX YPaBHEHHH C
KBaJpaTHOM MaTpuuen. Jlerepmunant BannepMmonna. MaTepnonsauuonnas teopeMa Jlarpanxka.
Tema 7. OGpaTHas maTpuIa
Omnpenenenne paHra mMaTpullbl Ha S3bIKE MUHOpOB. Teopema O paHre MpoOU3BEIEHUS MaTpULl.
Onpenenurens npousBeaeHns MaTpuil. @opmMyna 0OpaTHONH MaTPHIBL. AJITOPUTM OOparieHus
MaTpHIIbl SJIEMEHTAPHBIMUA TPE0OpPa30BaHUSIMU CTPOK.
Tema 8. IloHsATHE O KOJIBIlE, MOJIE.
[Tonsitue o xonbie, nose. Koabiio BeUETOB, Ciayyai, KOrjaa oHO siBisiercs mnojeM. [loctpoenue

dopma 7u3 18




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

NoJIsl KOMIUJICKCHBIX 4YHces, aireOpamdeckas ¢opma 3anucu. TpuroHomerpuueckas (opma
3allUCH KOMIUIEKCHOro 4Mcia, ¢opmyna MyaBpa, M3BJI€UEHUE KOpHEH, rpynma KOpHeH u3
€MHULIBI.

Tema 9. Koab10 MHOTOWICHOB

@OyHKIMOHATBHOE U TpapUUeCcKOe PABEHCTBO MHOTOWICHOB. JlefieHre MHOTOYJICHOB C OCTaTKOM,
teopema besy, cxema 'opuepa. H.O./[. 1Byx MHOTOUYICHOB (II€TBIX YHCEN), aIropuT™M EBKInaa.
®aKTOpUaNbHOCTh KOJIbIIA LIETBIX YUCE U KOJbl[a MHOTOWIEHOB. HenpuBoanMble MHOIOUWIEHBI
HaJ I10JIEM KOMIUIEKCHBIX M JCHCTBUTEIBHBIX yncesl. DopManbpHas NPOU3BOIHAS MHOIOWICHA U
ee cBoiictBa. [lonmxenue kpaTtHocTH KOpHS npH nuddepenuupoBannu. @opmynsl Buera. [Tone
palMoOHANBHBIX Apo0eil Koiblia MHOrowieHoB. [IpencraBieHue NpaBUIBHOM palMOHAIBHON
IpoOu B BHJIE CyMMBI MpOCTeHmux apoOeit. Ciydail moyis KOMIUICKCHBIX M JIEHCTBUTEIBHBIX
YHCell.

Pa3nes 3. JInneiinble mpocTpaHcTBa

Tema 10. KoHeuHOMEpHbIE TUHEHHBIE TPOCTPAHCTBA

KoneuHoMepHbIe JMHEHHBIE MPOCTpAaHCTBA. YcioBue H3oMopdu3zMma. Marpuma mnepexoma K
HOBOMY 0a3HcCy, U3MEHEHHE KOOpJAMHAT BekTopa. JIMHelHble MOANpOCTPaHCTBA, Pa3MEPHOCTh
IuHEeHON obonouku. dopmyna Uil pa3MEPHOCTHM CYMMBI ABYX NOAIpPOCTpaHcTB. lIpsmas
CyMMa IIOAIIPOCTPAHCTB.

Tema 11. JIunelinpie 0TOOpa’K€HUSI BEKTOPHBIX IIPOCTPAHCTB

JluneliHoe OTOOpa)keHHE BEKTOPHBIX IPOCTPAHCTB, sApO U oOpa3. Marpuna JUHEHHOTro
oToOpakeHHs1 (omeparopa), Iepexo] K HOBOMY 0asucy, paHr, AedeKT, ACTCPMHHAHT U CJIE.
oneparopa. CoOCTBEHHbIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUS JTMHEHHOTO OIepaTopa, CrocoObl
UX HaxoXAeHusA. XapaKTepUCTUUYECKH MHOro4wieH. JluaroHaaum3upyeMocCTh omeparopa ¢
IIPOCTBIM CIEKTPOM.

Tema 12. OpToroHanbHbIE ONIEPATOPHI

OproroHanbHble omepaToppl M MaTtpuubl. Ilpocreimmii BHI MaTpulbl OPTOTOHAJIBHOTO
orepaTopa €BKJIH/10Ba IPOCTPAHCTBA.

Tema 13. CuMMeTpHrUecKre OnEpaToOpsI

Cummerpuueckue omnepatopbl M Marpuibl. CyliecTBOBaHME OpPTOrOHANBHOrO Oa3uca U3
COOCTBEHHBIX BEKTOPOB CUMMETPUYECKOI0 OIlepaTopa.

Tema 14. ConpsizkeHHOE MPOCTPAHCTBO

ConpsikeHHOE TPOCTPAHCTBO, JyalbHbIe 0a3UCHl, BTOPOE CONPSHKEHHOE POCTPAHCTBO.

Tema 15. bununeitnsle pyHKIIMN U GOPMBI

bununeitnsle GyHKIUU 1 HOPMBI, U3MEHEHNE MATPUILIBI IPH MIEPEX0ie K HOBOMY 0as3ucy, paHr u
nepext. CuMMETpUYecKne M KOCOCUMMETpUYECKHEe OWIMHEWHble (DYHKLIMU, UX MAaTPHIBL.
CymiecTBoBaHHE JHArOHAJIBHOIO 0a3urca CUMMeETpHUecKor OmnuHeHol QyHkiuu. Crneacreue
JUISL KBapaTUYHOW (QyHKUMHU. Anroputm Jlarpanxa A NpUBEACHUS] KBaIpaTUYHOU (OPMBI K
JIMaroHalbHOMY BUJAY. 3aKOH MHEPIUH BELIECTBEHHBIX KBaJpaTW4HbIX (opM. [lomoxxuTtensHO
omnpezeneHHble kBaapatuunblie GyHkuu. Kpurepuit CunbBectpa. [IpuBenenrue kBaapaTHUHON
¢dopmsbl K raaBHBIM ocsiM. [Tapa Gpopm.

Tema 16. EBKIINI0BBI MPOCTPAaHCTBA

EBkinIoBBI MpocTpaHCTBa, YycinoBue uzomopdusma. HepaBenctBo Komm—byHskoBckoro.
Monyne BeKTOpa, pacCTOsSIHME M KOCUHYC yIila Mexay BekTtopamu. IIponecc opToronannzanuu
I'pama-Imuara.

Pa3znen 4. Ananuruyeckasi reoMeTpust

Tema 17. Cucremsl KOOpaUHAT

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH U B mpocTpaHcTtBe. Cdepuueckre KOOpAMHATHI B
npoctpancTBe. LlunmHapudeckue KOOpAMHATHI B MPOCTpaHCTBE. JleneHue oTpe3ka B JTaHHOM
otHomiennu. Koopaunatel nentpa macc. bapunentpuueckue koopauHatbl. [IpeoOpaszoBanue
JEKapTOBBIX NPSAMOYTOJBHBIX KOOPAMHAT Ha IUIOCKOCTH, MapajljIeNIbHBII NEPEHOC, MaTpula
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IIOBOPOTA.

Tema 18. [IpsiMble U IIIOCKOCTH

[IpsMble Ha BEIIECTBEHHOM IUIOCKOCTH, CHocoObl 3amaHust W cBoiictBa. Ilmockoctu B
BEIIECTBEHHOM IPOCTPAHCTBE, CHOCOOBI 3afaHusi W cBoWcTBa. lIpsMble B BeLIECTBEHHOM
IPOCTPAHCTBE, CIIOCOOBI 3a/1aHUS M CBOMCTBA.

Tema 19. DneMeHTHI BEKTOPHOU anreOpbl

CkangpHoe  mpousBelneHue. BekTopHoe npou3BeleHUE B TPEXMEPHOM  €BKJIMI0BOM
npoctpaHcTBe. CMENIaHHOE TPOU3BEIEHUE B TPEXMEPHOM €BKJIMI0BOM ITPOCTPAHCTBE.

Tema 20. Kpagpuku

[IpuBeneHue kBaJpuK K KaHOHHYEeCKOMY BuAy. Kiaccudukanus kpuBbIX 2 nopsiika. DIUTUIC U
ero cBoiictBa. [mmepboma u ee cBoiictBa. I[lapaGoma u ee cBoiictBa. KoHudeckwe u
HWIMHIPUYECKUE CEUYEHUS, T€OMETPUUYECKUN CMBICI (OKYcOoB U nupekTpuc. KaHoHunueckue
YpaBHEHHUS U CBOMCTBA MOBEPXHOCTEN 2-T0 MOPSJIKA B TPEXMEPHOM IIPOCTPAHCTBE.

Tema 21. I'pynnbi

[Tonsitue rpynmsl, n3omophusm rpymm. Lukamueckue rpynmsl. [loarpynmsl. [lopsinok snementa
rpynnsl. Teopema Kanu. Teopema Jlarpanxa. @akroprpymma.

Tema 22. Koabua

CaoiictBa konern, wuzomopdusm konel. Konbmo BbryetoB. [loakomnbio. Mpean xosbla,
¢dakropkonpo. Koabllo MHOro4J€eHOB, CHUMMETPUYECKHE MHOTOWIEHBL. ACOOLMAaTUBHBIE
anreopsl.

Tema 23. IToas

CsotictBa noneit, usomopdusm noneii. [Toamone. Knaccudukanus pacmvpenuii moyiei; mpocTsie
0JIs1; [10JIE PA3JIOKEHUSI MHOTOYJIEHA; KOHEUHBIE 10JIs1; MHOTOWIEHBI HaJl KOHEYHBIMHU MOJISIMU.

6. TEMbI IPAKTUYECKUX U CEMUHAPCKUX 3AHSTHN

JevicTBus Hax MaTpULIAMH.

Pemrenne cucreM nuHENHbIX ypaBHEHUN MeTonoM ['aycca.

@yHIaMEHTAIIBHBIE CUCTEMBI PEILIEHUSI OTHOPOAHBIX CUCTEM.

Onpenenureny.

KommiekcHsle uncna.

Mmuorounenst  (mMeton ['opuepa, anroputM  EBKinaga, MeTOn — HEOMpeIeIeHHBIX
K03(pPULIIEHTOB).

7. Paznoxxenue 1poOu B CyMMY MPOCTEUIINX

8. JIuHeiiHble mpoCTpaHCTBA, MOANPOCTPAHCTBA.

9. CymMma 1 mepecedeHue MmoANnpOCTPaHCTB, HaXOXIAeHHe Oasnca.

ok wdpE

10.  3agaHue MOANPOCTPAHCTB B BUJE CUCTEM JIMHEHHBIX YpaBHEHHM.

11.  Marpuua TMHEeHHOro oneparopa B pa3iMyHbIX 0a3ucax.

12. CoOcTBeHHbIE 3HaYEHUS U BEKTOPHI IUHEHHOTO OIeparopa.

13.  HaxoaeHue xopAaHoBOW ()OPMBI MAaTPHIIHI.

14.  bunuHeiiHble U KBaJpaTHUHble GYHKIUU U HopMbl, UX MaTpullsl. Metos Jlarpanxka
NPUBEICHUS KBaIPaTUIHON (hOPMBI K KAHOHUIECKOMY BUTY.

15.  EBKJIMJOBBI U YHUTapHBIE IPOCTPAHCTBA. YTOJI MEXJy BEKTOpaMH, JUIMHA BEKTOPA.

16.  IIpomecc oproronanusanuu I'pama-IlImunara.

17.  IlpuBeneHue KBaJpaTUYHON POPMBI K KAHOHHUECKOMY BHJly OPTOTOHAIbHBIM
peoOpa3oBaHUEM.

18. DnemMeHTHI BEKTOPHOH anreopsl.

19.  JlexapTOBBI KOOPIWHATHI, U3MEHEHHE CUCTEMBI KOOP/IUHAT.

20.  Cuctembl KOOPJHMHAT HA TUIOCKOCTH U B IPOCTPAHCTBE.
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21.  Ilpsmbie Ha BENIECTBEHHOM IIIOCKOCTH.
22. HpﬂMaﬂ " INIOCKOCTBh B TPEXMEPHOM BCIHICCTBCHHOM IIPOCTPaHCTBE.
23. HaXO)KI[GHI/Ie KaHOHHYCCKOI'O B A KpHBOfI BTOPOT'O IMOPsAJKa Ha IJIOCKOCTH.
24, HaXO}KI[eHI/Ie KaHOHHYCCKOI'O BUaa HOBCpXHOCTefI BTOPOTO IIOpsAJKa B TPCXMCPHOM
IMPOCTPAHCTBE.

25. Koneunple, 66CKOHEUHBIE TPYTIIIBI.

26.Iloarpynmsr.

27. zomopdusm rpymi. Lluknnueckue rpymnsl.

28. @akroprpymra.

29. Uzsomopdusm konen. [Toakonpio. Mnean kombiia, GakTOPKOIBIO.

30. CUMMETpPUYECKHE MHOTOUJICHBI.

31. U3omopdwusm noneit. [Tognomne. Knaccudukanus pacimmpeHuii mojiei.
32.1lone pa3noxeHus MHOIO4YICHa.

33. KoHeuHble 110J11; MHOTOYJIEHBI Ha/l KOHEUYHBIMU TOJISIMH.

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Jannb1ii Bu paboThl HE IPEAYCMOTPEH Y4eOHBIM TUIAHOM.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHbIX PABOT, PE®@EPATOB

Brimonaenue KypcoBbIx paboT 1 pedepaTtoB HE IPEAYCMOTPEHO YICOHBIM ILIAHOM.

IIpumepnas memamuxa KOHMPONLHLIX pAOOM NO OUCYUNTUHE
«Anzebpa u ceomempusy:
CucreMbl TUHEHHBIX YPAaBHEHUH.
KommuiekcHsle uncna.
JInneliHbIE TPOCTPAHCTBA.
AHanuTHuecKas reoMeTpHs.

I'pynner.

arONE

9. MNEPEYEHbB BOITPOCOB K DK3AMEHY

Bomnpocsl k 3auety (1 cemectp)
Bonpochl K NpakTHYeCKOMY pa3ieny
Heo6xo11Mo 3HaTh clieayromue aaropuTMb:
1. [eiicTBus ¢ MaTpHULlaMU: YMHOXKEHHUE, CJIOKEHUE.
2. OmnpeneneHue paHra MaTPUIIbL:
a) meton ["aycca
0) MeTo/1 OKaMMJISIOIINX MUHOPOB
Pemenue CJIY - meton [Maycca (obmiee, vacTHOE)
Pemenne CJIY metonom Kpamepa
Pentenue OCJIY: Haxoxneane OCP
OO6parHas maTpuia:
a) popmysra;
0) npuMEHEeHHE >JIEMEHTapHBIX PeoOpa30BaHUMA
7. OmnpenenuTenb MaTPUIIbL:
a) MpUBEJCHHUE K CTYIICHUaTOMY BUJY;
0) pasoXeHHE 0 CTPOKE (CTOIOIY)

ook w
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8. Apupmerndyeckoe BEKTOPHOE IPOCTPAHCTBO
a) onpexaenenne JI3 wim JIH3 cuctembr BEeKTOpOB (CTPOK)
0) HaxoxjeHue O0a3bl CHCTEMBI CTPOK M BBIPQKEHHE BEKTOpa B BHJE JUHEHHOM
KOMOHMHAIIUKA BEKTOPOB 0a3bl
B) ONPECIICHUE PAHTa CUCTEMBI CTPOK
9. JlemeHre MHOTOUYJICHOB C OCTATKOM (JCJICHUE YTOJIKOM)
10. Cxema I'opuepa
a) JIeJIeHHe C OCTaTKOM Ha JTMHEIHBI MHOTOUJIEH
0) HaxXO/ICHHE 3HAYCHUS] MHOTOUJIEHA B TOUKE
B) pa3yio;K€HHWE MHOTOUICHA [0 CTETEHSIM JTMHEHHOTO
11. Haxoxnaenue HOJI (anroputm EBkiinna)
12. HaxoxaeHue MHOTOWICHOB U(X) U V(X) Takux, yto HOJ[ = u(x)f(x) + v(x)g(x):
a) UCTOJB3ys anroput™m EBkinna
0) METOJIOM HEOIPEACIICHHBIX KO (OUIIMEHTOB
13. UHTepnionsmuonHas ¢popMyiia
14. [locTpoeHrie MHOTOWIEHAa IO 3HAYCHHSIM TPU TIOMOIIM METOJla HEOIpeaAeTCHHBIX
KO3 (HUIIUEHTOB
15. HaxoxaeHue KpaTHOCTH KOPHS
16. Pa3noxeHue paroHaIbHONW APOOH B CyMMY IPOCTEHIIINX
17. YMHOXEHHE IepecTaHOBOK, BO3BE/ICHUE B CTETICHb
18. Pa3noxeHne nepecTaHOBKH B TPOU3BEACHNE HE3aBUCUMBIX IIUKJIOB
19. PaznoxxeHue nepecTaHOBKU B MTPOU3BEACHNUE TPAHCIIOZUIUI
20. HaxoxxaeHre 4eTHOCTH MePEeCTaHOBKU
21. JleficTBUE ¢ KOMIUJICKCHBIMU YHCIIAMU: CII0O)KEHHE, YMHOXKEHHE, OOpallieHueE.
22. AnreOpanueckas ¥ TpUTOHOMeTpudeckas (opma 3amucu (mepexox OT OJHOM 3alnch K
JpyToii)
23. U3Bnedenune KOpHEH U3 KOMIIEKCHOTO YHUCIIa
24. T'eomeTpHuueckast UHTEPIpPETAIUs AeUCTBUN ¢ KOMIUIEKCHBIMHU YHCITaAMU

Bonpocsl k 3k3ameny (2 cemecTp)

1. Vcnosue nzomopdusma KOHEUHOMEPHBIX JIMHEHHBIX POCTPAHCTB.

2. Marpuia nepexoaa K HOBOMY 0a3UCy, HI3MEHEHUE KOOPAUHAT BEKTOPA.

3. JluHeliHBICE MOANPOCTPAHCTBA, PA3MEPHOCTH JMHEHHOW OOOJOYKH, CIIOCOOBI 3aJlaHus
JUHEHHOTO MOAMPOCTPAHCTBA.

4. @opmyna IS pa3MEPHOCTHA CYyMMBI IBYX ITOAIPOCTPAHCTB.

5. Ilpsmas cymma noAmpOCTPaHCTB, pa3TUYHbIC ONPEICICHHUS.

6. JluneltHOe 0TOOpaXKEHHE BEKTOPHBIX MPOCTPAHCTB, SIIPO U 00pa3s.

7. Marpuma n1MHEWHOTO OTOOpaxeHws (omeparopa), Mepexoa K HOBOMY  Oasmcy, paHr,
JETEPMHHAHT OTIepaTopa.

8. PaznmuHble XxapakTepu3alii HEBBIPOKICHHOTO OmepaTopa.

9. CoOcTBeHHBIC BEKTOPHI W COOCTBEHHBIC 3HAYCHHS JIMHEWHOTO OIepaTopa, CIHOCOOBI WX

Hax0oX/AeHus. J[MaroHaau3upyeMocTb ONEpaTopa ¢ MPOCTHIM CIIEKTPOM.
10. CompspxeHHOE TPOCTPAHCTBO, TyalbHbIe 0Aa3UCHI, BTOPOE CONMPSDKEHHOE MPOCTPAHCTBO.
11. bununeiinsle QyHKIUU U HOPMBI, HI3MEHEHUE MAaTPHULIBI ITPU NIEpexoie K HOBOMY Oazucy.
12. Anroput™m Jlarpanxa aiisi IpUBEICHUS KBaAPATHYHON (OPMBI K THArOHAJILHOMY BUY.
13. 3akoH MHEpUMHU BEIIECTBEHHBIX KBAAPATHUHBIX (POPM.
14. TlonoxwurensHO onpeeneHHble kBaapaTuunble Gynkuuu. Kputepuit CunbBecrtpa.
15. EBKIMIIOBBI MPOCTPAHCTBA, YCIOBHUE H30MOpdhH3Ma.
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16.

17.
18.
19.
20.
21.
22.
23.

24.
25.
26.
217.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.

HepasencrBo Komm—byHsakoBckoro. Mozaysb BEKTOpa, paCCTOSIHUE U KOCUHYC YIla MEXIY
BEKTOPAMH.
IIpouecc oproronanmsanuu I'pama-IlImuara.
OpToroHanbHOE AOMOJHEHUE K TOAIPOCTPAHCTBY €BKJIMI0BA IIPOCTPAHCTBA.
OpToroHanbHbI€ ONIEPaTOPbl U1 OPTOrOHAIBHBIE MATPHULIBL.
[TpocTeimmii BUJ MaTpuibl OpTOrOHAJIIBHOTO ONIEPATOPa €BKIN0BA ITPOCTPAHCTBA.
ConpsKeHHbIE OIIEPATOPHI.
CuMMeTpHrYecKre OnepaToOpbl U CUMMETPUYECKUE MATPHULLBI.
CymiecTBOBaHHE OPTOTOHAJIBHOTO 0a3uca M3 COOCTBEHHBIX BEKTOPOB CHMMETPHUYECKOTO
oreparopa.
JlexapToBbI KOOPAMHATHI HA TUIOCKOCTH U B IPOCTPAHCTBE.
Cdepuueckne KOOpAUHATHI B IPOCTPAHCTBE.
[{unuHapryecKue KOOpAUHATHI B IPOCTPAHCTBE.
Jlenenue oTpe3ka B JaHHOM OTHOIIECHHUU.
Koopaunats! nientpa macc. bapunieHTpuueckie KOopIMHaThl Ha TIOCKOCTH.
[TpeoOpa3oBaHue AeKapTOBBIX HMPSIMOYTOJIBHBIX KOOPAMHAT HA IUIOCKOCTH, MapaulebHbIi
IIEPEHOC, MAaTPUIIA IOBOPOTA.
[IpsiMble Ha BELIECTBEHHOM MIIOCKOCTH, CIIOCOOBI 3a/1aHUS U CBOMCTBA.
ITnockocTy B BELIECTBEHHOM IIPOCTPAHCTBE, CIIOCOOBI 3a/1aHUS U CBOMCTBA.
[TpsiMble B BeIIECTBEHHOM MPOCTPAHCTBE, CIOCOOBI 3aJaHHsI U CBOMCTBA.
CkansipHO€ MpOU3BEACHHUE.
BekTtopHoe npon3BeieHuE B TPEXMEPHOM E€BKJIMIOBOM ITPOCTPAHCTBE.
CMmelraHHOE IPOU3BEIEHUE B TPEXMEPHOM €BKJIMI0BOM IIPOCTPAHCTBE.
ITpuBeneHne KBaIpUK K KAHOHUYECKOMY BHILY.
Knaccugukanus KpuBbIX 2 OpsiIKa.
DJUIHIIC U €r0 CBOWCTBA.
['unepbo:a u ee cBoiicTBa.
[TapaGosna u ee cBOHCTBA.
Konunyeckue u HUIMHIPUYECKUE CEUEHUS, TEOMETPUUYECKUN CMBICT (POKYCOB U AUPEKTPHC.
KaHoHnueckne ypaBHEHUS M CBOMCTBa IIOBEPXHOCTEM 2-r0 MOpsAIKa B TPEXMEPHOM
IIPOCTPAHCTBE.

Bonpochl K NpaKTHYeCKOMY pa3ieny
Heo6xo11Mo 3HaTh clieyromue aaropuTMb:

©CoNo~wWNE

[EN
©

11.
12.
13.
14.

3ameHa 6a3uca, HaXOXKJAECHUE KOOPIMHAT BEKTOpa B HOBOM 0Oasuce.
Haxoxnenue 6a3uca 1 pa3MepHOCTH CyMMBI M [I€peceUeHus! MOANPOCTPAHCTB.
HaxoxxneHre MaTpuIlsl onepaTopa U 3aMeHa KOOpPAWHAT.
HaxosxneHne coOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX BEKTOPOB OIEepaTopa.
[TpuBeneHne MaTPHIIBI ONIepaTopa K JUaroHaTbHOMY BUJTY.
HaxoxxneHne MmaTpuiisl OWIMHEHHON M KBaIpaTUYHON (OPMBI, 3aMeHa KOOPHHAT.
[TpuBenenue kBagpaTuyHOM POpMBI K CyMMe KBaJIpaTOB MeTOI0M Jlarpanxa.
Omnpenenenue ABISETCS JIM KBaApaTHUHas (popMa MOJT0KUTEIBHO ONPEAETICHHOM.
[lpuBeneHre MaTpuIbl CHMMETPHYECKOTO  omepaTopa K  JHAarOHAIbHOMY  BHIY
OpPTOTOHAJIBHBIM ITPe0OPa30BaHUEM.
[lpuBeneHre kK cymMMme KBaapaToB mTapel (opM, oIHA M3 KOTOPOH TOJOKHTEIBHO
oIpezeieHa.
3aMeHa CHCTeM KOOPAMHAT, HaXOXKICHHE KOOPIWHAT TOYEK B HOBOM Oa3wce.
HaxoxxneHue ckanspHbIX, BEKTOPHBIX U CMEIIAHHBIX MPOU3BEIEHUI BEKTOPOB.
3amaHne IpSMBIX U ITIOCKOCTEH YpaBHEHUSIMU B KOOPMHATAX.
HaxoxaeHne eHTpOB TSKECTH CUCTEM TOYEK.
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15.  HaxoaeHue KaHOHMYECKOrO BUJIa KBaPUKH, 3aMEHA KOOPUHAT.
16.  IlocTpoeHue KpUBBIX BTOPOTrO MOPSIKA HA BEIIECTBEHHOM MJIOCKOCTH.
17.  TlocTpoeHue oBEpXHOCTENH BTOPOTO MOPSAKA B BEIIECTBEHHOM IIPOCTPAHCTBE.

Bonpoce! k 3x3ameny (3 cemecTp)

bunapnas onepauus. [lonyrpynmna, monoun. IIpumepst.
I'pynima. CpoiictBa rpynm. [Ipumeps! rpymi.
[Muxknuueckue rpynmnsl. [lopsnok anemenra.

Teopema Konu.

CoNoOk~wWNE

10 Hzomopdusm rpym,

CwmexHble Ki1acchl no noArpymmne. Teopema Jlarpanxa.
Hopmanbshas noarpynna. @akroprpynna. [Ipumepsl.
Konsio. CoiictBa konen. [Ipumeps! kosner.

Nneans! konbiia. akTOPKOIBIIO.

[Tone. CroiicTBa nosieid. [Ipumeps mosneil.

KOJfCL, noueii. CBolicTBa PIBOMOp(i)I/ISMa

11. Toarpymma, noakosbLo, noamnoie. Kpurepuii noarpynmsl, H0JK0IbLA, TOIIOJIS.
12. Cummerpuueckue MHorousaeHbl. OCHOBHAs TeopeMa O CHMMETPUYECKUX MHOTOUICHAX.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

Popma o0yueHHs: OUHasl.

Ha3Banue pasneiios u Bua camocrosiTe1bHOI padoThI Oobem ®opma
TEM (npopabomka yuedonozo mamepuana, B yacax KOHTPOJIA
pewenue 3aday, pepepam, 00Kk1ao, (nposepka
KOHmMpObHaA padoma, n0020mMo6Ka K peuienus
coaue 3auema, IK3amena u op.) 3a0au,
pegepama u
op.)
1 cemectp
1. Beenenue [TpopabGoTka  ydyeOHOro  MaTepuaia, 2 YCTHBIH 0IIpoc
pelieHue 3ajad, MOJrOTOBKA K
KOHTPOJbHOM paboTe, TMOATOTOBKA K
caade dK3aMeHa
2. MmuosxkectBa, | [IpopaboTka yueOHOTO MaTepuana, YCTHBIH Ompoc,
onepanuy HaJ HUMHU. pelienne 3aja4, MoAr0TOBKA K cade HpoBEpKa
HK3aMeHa 4 petieHus 3a1aq
3. Martpuisr, | [IpopaboTka yueOHOrO MaTtepuania, YCTHBII OTpoc,
omnepanuu HaJg HUMU. pelienue 3aga4, MoAr0OTOBKA K IIpOBEpKa
KOHTPOJIbHOM paboTe, MOroTOBKA K pemcnns 3ajnad,
c/1aye sK3aMeHa KOHTpOJIbHAA
6 pabora
4. Cucremsl nuHelHbIX | [IpopaboTka yyeOHOTrO MaTepuana, YCTHBIH orpoc,
YpaBHEHUU. pelienue 3aga4, moAr0OTOBKa K IIpOBEPKa
KOHTPOJIbHOM paboTe, MOIr0TOBKA K pCHICHAA 337124,
cliaue sK3aMeHa KOHTPOJIbHA
8 pabora
3. Jluneiinas | [IpopaGotka  y4eOHOro  marepuaia, 8 YCTHBIH ompoc,
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3aBUCHUMOCTDH CTPOK. pelieHue 3a1ad, IOAr0TOBKA K poBepKa
KOHTPOJIbHOM paboTe, MOATOTOBKA K pelieHuns 3anad,
caade JK3aMeHa KOHTPOJIbHAA
pabora
6. [Tonsitue o rpynme. | [Ipopabotka  ydeOHOrO  Marepwana, YCTHBIH 0Ipoc,
peuieHue 3a/1a4, IMOArOTOBKA K NpOBEpKa
KOHTPOJBHOH paboTe, MOATOTOBKA K pCIICHHUA 3a/1a4,
cliaue SK3aMeHa KOHTpOJIbHAM
4 pabota
7. Omnpenenenue | [Ipopabotka  yueOHOTO  Marepuana, YCTHBIH o11poc,
JETepMUHAHTA, €ro | peueHue 3aj1ad4, IMOArOTOBKA K IIpOBCpKa
CBOICTBA. KOHTPOJIbHOH paboTe, TMOATOTOBKA K penieHus 3ajad,
c/1aye sK3aMeHa KOHTpOJIbHA
8 pabora
8. Obparnas marpunia | [Ipopabotka  yueGHOro  MaTepuana, YCTHBIH o1poc,
pelienre 3amady, IOATOTOBKAa K chade NpOBEpKa
yK3aMeEcHa 8 peI€Hud 3aaa4
9. llonstue o komele, | [Ipopaborka  ydeOHOro  Marepuana, YCTHBIII ompoc,
mnojJe. pelenne 3aga4d, IMOArNOTOBKa K cHade npoBCpKa
JK3aMeEHa 12 peHicHHA 3a1a4
10. Konsro | [Ipopabotka  yuebHOro  MaTepualna, YCTHBIH O1Ipoc,
MHOTOYJICHOB. pelienre 3amady, IOATOTOBKAa K chade IIpOBEpKa
JK3aMeHa 12 peluieHus 3ana4q
2 ceMecTp
11. Koneunomepnsie | [Ipopaborka  ydueOHOro  Marepuana, YCTHBIH O1Ipoc,
JIMHEWHBIE pelieHue 3axad, IOArOTOBKAa K clade ITPOBCPKa
[IPOCTPAHCTBA. DK3aMeHa 4 pemennd 3ajiad
12. Jluneitnsie | [IpopaboTka  y4eOHOro  Mmarepuana, YCTHBIi 0OIpoc,
0T06pa)KeHI/I$I pemenue 3agad, IOArOTOBKAa K cAade IpOBEpKa
BEKTOPHBIX JK3aMeHa pemcHuns 3a1aq
IIPOCTPAHCTB. 4
13.  Oproronaneueie | [IpopaboTka  ydeOHOro  Marepuana, YCTHBIi 0OIpoc,
OIepaTopshl. pelmeHue 3agad, IOArOTOBKAa K cAade [IpOBEPKa
JK3aMEHa 2 peuICHUA 3aaa4
14. Cummerpuueckue | [Ipopabotka  yuebHOro  MaTepuana, YCTHBIi 0OIpoc,
OIEepaTopshl. pemeHue 3agad, IIOArOTOBKAa K cAade HIPOBEPKaA
3K3aMeHa 2 pelieHus 3aaa4q
15. Conpsikennoe | [Ipopabotka  ydyeOHOro  marepuana, YCTHBIIT O1IpOC,
IIPOCTPAHCTBO. peuiesre 3aaay, IOATOTOBKa K cHade HpoBepKa
JK3aMeHa 2 pelieHus 3aaa4q
16. bununeitnsie | [Ipopabotka  y4eOHOro  Mmarepuana, YCTHBIi 01poc,
byHKIIUN 1 POPMBL. pellenne 3amady, MMOATOTOBKAa K cHade HIPOBEPKaA
JK3aMEHa 2 peuICHUA 3a1a4
17. EBxmunossl | [IpopaboTka  yueObHOro  marepuana, YCTHBIH 0Ipoc,
IIPOCTPAHCTBA. peuieHre 3aaay, IOATOTOBKa K cHade HpoBEpKa
JK3aMeHa 2 pelieHus 3aaa4q
18. Cucremsl | [Ipopabotka  ydyeGHOro  Marepuana, YCTHBIi 01poc,
KOOpAUHAT. pellenne 3amady, MMOATOTOBKAa K cHade IIpOBEpKa
yK3aMEHa 2 peUICHUA 3aaa4
19. [Ipsambie u | [lpopabotka  yuebHOro  MaTepuana, YCTHBIH 0Ipoc,
IJIOCKOCTH pelieHre 3aaa4y, IOATOTOBKa K chade 2 OpOBEpKa
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dK3aMEHa peuieHus 3aaau
20. Onementsl | [IpopaboTka  ydeOHOro  Marepuaia, YCTHBIIT 01poC,
BEKTOPHOH anreOpshl. peluleHre 3aaay, IOATOTOBKa K chade IIpOBCpKa
3K3aMeEHa 2 peuIcHuA 3aaa4
21. KBaapuku. [Ipopabotka  ydeOHOro  Marepuana, YCTHBI o1poc,
pelienre 3aaady, IOATOTOBKAa K chade NpOBEpKa
JK3aMEHa 2 peuIcHuA 3aaa4
3 cemecTp
22. I'pynnsl [Ipopabotka  ydeOHOro  Marepuana, YCTHBIH o11poc,
pelienre 3amady, IOATOTOBKAa K chade IIpOBCpKa
JK3aMEHa 8 peuicHuA 3aaa4
23. Konbua [Ipopabotka  ydeOHOro  Marepuaia, YCTHBIH o11poc,
pellenre 3amady, IOATOTOBKAa K chade NpOBEpKa
yK3aMeEcHa 4 pemeHI/IH 3aaa4
24. Tons [IpopaboTka  y4eOHOTO  Marepuaia, YCTHBIi OIpoc,
pelenre 3aga4d, IMOArNOTOBKa K cHade NpoBepKa
JIK3aMEHAa 6 pemI€Hud 3aaa4

11. YY4EBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
JUCHMUILIAHBI

a) Cniucok peKoMeHayeMOoM JInTepaTypbl
OCHOBHAasl
1. Unbun, B.A. AHanuTnueckas reoMeTpHs : ydeOHUK Juist By30B 1o crien. "IIpux.
maremaTka" u "®usuka" / Unsun Bnaaumup Anexkcanaposuy, 3. I'. [To3usk. - 4-e uzna., gom. -

Mocksa : Hayka, 1988.

2. Kypom A.I'. Kypc Bricmieii anreOpsbl : yueOHUK Ui By30B 110 crerl. "MaTtemaruka"
| Kypour Anekcanap ['ennaauesud. - 17-e u3a., crep. - CII6. : Jlans, 2008. - 432 c.

3. Koctpukun A.U. Jluneiinas anrebpa u reomerpus : yued. nocobue / Koctpukun Anekceit
WBanosuy, 0. . Manus. - 4-e u3n., crep. - CII6. : Jlans, 2008. - 304 c.

AONMOJTHUTEJIbHAasA

1. Knerenuk /[.B. COopHUK 33724 11O aHATUTHYECKON reOMETpHH : yuel. mocodue
| Knerenuk JlaBua Buktoposuy; mox pea. H. B. Epumosa. - 12-e u3n., crep. - Mocksa : Hayka,
1975. - 240 c.

2. Mumenko C.I1. 3agaun u anropuT™Mbl aJreOpsI : yued. mocodue s 1 kypea. U. 1 :/
Mumenxko Cepreii [lerposuu, B. M. Iletporpanckuii ; @uaMI'V. - YuesHoBck, 1992. - 33 c.

3. Mumenko C.II. 3agaun u anroput™sl anredpsl : yue6. nocodue. Y. 2 / Mumenko Cepreit
[Terposuy, U. FO. CBupupgona. - Yassnosck : Yul'V, 2000. - 106 ¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1109/mishenko.pd4
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4 ITpockypsikoB, U.B. COopHuk 3a7a4 o JIMHEHHOH anredpe : yuebd. mocodue aist pus.-mart.
crent. By30B / [IpockypsikoB Urops Bragumuposuu. - 6-¢ uz., crep. - Mocksa : Hayka, 1978.

5.  Iy6epounnep O.H. 3agaun u ynpaxHeHHsI 0 aHaTUTHYeCKON reomerpun / O.
H. Iy6epbumnep. - 34-e uzn., crep. - CII6. : Jlans, 2009. - 336 c.

yueOHO-MeTOoAn4ecKas

1. ®ponora 0. 0. 3amauu u aaropuTMbI JTUHEHHON aJreOpHl : yued.-MeTo 1. TocoOue 1o Kypey
"Jluneitnas anreOpa u ananut. reomerpus” / @ponosa KOmus FOpweHa, T. B. Ckopas ; Yal'V,
OMuMT. - YVaegaosck : YnlI'Y, 2013. - URL
http://lib.ulsu.ru/MegaPro/Download/MObject/177/frolova.pdf

2. Camoitnios, JI. M. Pemenue 3a/1a4 Mo aHAIUTHIECKOW TEOMETPHUH Ha TUIOCKOCTH : yueO.-
Meto. mocodue / JI. M. Camoiinos, 10O. 0. ®ponosa, T. B. Cxopas ; Yal'Y, DMulT. -
Vapsuosek : Yal'Vv, 2015.

3. Mumenko, C. I1. Kpussie BToporo nopsaka : yuebd.-mero. nocodue / C. I1. Mumenko, JI. M.
Cawmoiinos, 0. 0. ®pomnosa ; Yal'V, ©DMUUAT. - YibsHosck : Yal'Y, 2016.

4. MeToaudecKue YKa3aHusl JIsl CAMOCTOSTEIbHONW PaOOTHI CTYACHTOB 10 TUCITUILTHHAM
«Anrebpa» u «I'eomeTrpusi» 11 cryaeHToB cnenuaauteTa 10.05.01 «kKomnberoTepHas
oe3omacHocTh» / FO. FO. @ponosa; Yil'Y, DMUUAT. - Yaesuosck : Yul'V, 2019. - 13 ¢. -
Heony6mukoBanusiii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/10574. -
Pexxum noctyna: ObC Yal'V. - TekcT : 31eKTpOHHBIN.

CoracoBaHo: —~ - ;
PA.‘D \/C;: ~— l"‘“ kb A:/ Al C/ ﬂz/”auz WA M D /\77‘,./

JIomKHOCTL cOTpyAHKa Hay4HOIH OHOIHOTEKH [()%[0) MOANMUCh /  nara

0) [Iporpammuoe obecneuenune: MoitOduc Crannaptasiif, AnbT Pabouas cranmms 8.

B) [Ipodeccuonanbubie 6a3bl JaHHBIX, UHHOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI
1. D1eKTpOHHO-OMOINOTEUHBIE CHCTEMBI:

1.1. IPRbooks [DnekTpoHHBIN pecypc]: 3IeKTPOHHO-0MOIHOTeYHas CUucTeMa / Tpymna KOMITaHUHA
Al [Tn Op Menna. — Onextpon. nas. — Caparos, [2019]. — Pexxum nocrymna:
http://www.iprbookshop.ru.

1.2. FOPAUT [nexTpoHHbIit pecypc]: anekTpoHHo-6ubmoTeyHast cucrema / 000
OnektponHoe u3natenbctBo FOPAUT. — Dnextpon. nan. — Mocksa, [2019]. — Pexxum noctyma:
https://www.biblio-online.ru.

1.3. KoHCynbTaHT cTyZieHTa [ DIeKTPOHHBIN pecypc]: 2JeKTpOHHO-0nbimoTeyHas cucrema /
00O TIlomuTtexpecypc. — DnekTpoH. nan. — Mocksa, [2019]. — Pexxum nocryma:
http://www.studentlibrary.ru/pages/catalogue.htmi.
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1.4. JIanp [DnexkTpoHHBIH pecypc]: aneKTpoHHO-O0nbmuoreunas cucrema / OO0 DBC Jlansb. —
OnektpoH. aaH. — C.-IletepOypr, [2019]. — Pexxum noctyma: https://e.lanbook.com.

1.5. Znanium.com [DneKTpOHHBIN pecypc]: NIeKTpoHHO-O0nbmmoTeuHas cucrema / OO0
3HaHuyM. — DIIEeKTpOH. 1aH. — Mockaa, [2019]. — Pexxum noctymna: http://znanium.com.

2. KoncynprantlLitoc [ DneKTpOHHBIH pecypc]: cripaBoyHas mpaBoBas cuctema /Kommanus
«Koucynprant [Intocy. — InekTpoH. nan. — Mocksa : Koncynerantllmtoc, [2019].

3. ba3a naHHBIX IEPUOANYECKUX M3AaHUH [ DIEKTPOHHBIN pecypc] : AIEKTPOHHBIE )KYpHAIIbI /
00O MBHUC. — DnektpoH. naH. — Mocksa, [2019]. — Pexxum nocryna:
https://dlib.eastview.com/browse/udb/12.

4. HanimoHasbHas 2JICKTPOHHASI OMOIMOTEeKa [ DIIEKTPOHHBIN pecypc]: AIeKTpoHHas OHOIHOTEKA.
— OnekTpoH. naH. — Mocksa, [2019]. — Pexxum noctyna: https://H36.pd.

5. DnexTponHas 6ubnuoreka aucceprauuiit PI'b [DnexTpoHHbIi pecypc]: 351eKTpoHHAs
oubmuoreka / ®I'BY PI'b. — Dnektpon. nan. — Mocksa, [2019]. — Pexxum noctymna:
https://dvs.rsl.ru.

6. @enepanbHbic HHOOPMAIMOHHO-00pa3oBaTenbHbIe TOpPTAILL: 6.1. MHbOpMamonHas cucrema
Enunoe okHO gocTymna k 06pa3zoBaTelbHBIM pecypcam. Pexkxum goctyma: http://window.edu.ru.
6.2. ®enepanbublil IopTan Poccuiickoe oOpazoBanue. Pexxum moctyna: http:// www.edu.ru.

7. O6pazoBarenbHble pecypehl Yal'V: 7.1. Dnekrponnas 6ubmmoreka Ynl'Y. Pexum nocryna :
http://lib.ulsu.ru/MegaPro/Web. 7.2. O6pa3oBarenbhblii nopran Yal'V. Pexum goctyna :
http://edu.ulsu.ru.

CornacoBaHo: i
& ,—/-ZJ P
/ / ,
3am.HauanbHuka YUTuT  / KioukoBa A.B.  / 7z

Jlomknocts cotpyannka YUTuT OUO ug)ﬁin{u 7o i
/

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI:
Aynuropuu Uit IPOBEAECHUS JIEKIUN, CECMUHAPCKUX 3aHATHH, JUIsl IPOBENECHUS TEKYILETO
KOHTPOJISI U TPOMEXKYTOUHOI aTTeCcTallly, IPYNIOBbIX U UHAUBUIYAJIbHBIX KOHCYIbTAIUH.
AyIuTOpUM YKOMIUIEKTOBAHbI CIEIUATU3UPOBAHHON MeOenblo, Y4eOHOW JOCKOM.
[Tomemenust JuUisi CaMOCTOSITENIBHOM pabOThI  OCHAILEHBl KOMIIBIOTEPHON TEXHHUKOH ¢
BO3MOXKHOCTBIO MOJKIIIOUYEHUsI K ceTH «VHTepHeT» U obecneueHHeM AOCTyNa K AJIEKTPOHHOU
MH(POMaLMOHHO-00pa30BaTeNbHON cpejie, JIEKTPOHHO-OMOIMOTEYHON CHCTEME.

13. CIIEHHUAJIBHBIE YCJOBUA AJI51 OBYYAIOHIUXCS C OTPAHUYEHHBIMU
BO3MOKHOCTSIMHU 310POBbS
B cnydae wneoOxogmmocTH, OOyYarONIMMCS U3 4YHCIA JHUI[ C OTPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsSI (I10 3asBICHHUIO OOYYaIOLIErocsi) MOTYT TpeiaraTbCsi OJHU W3
CHG}IYIOIHI/IX BapI/IaHTOB BOCHpI/ISITI/ISI I/IH(i)OpMaIII/II/I C y‘—IeTOM nux I/IH]II/IBI/IJIyaJ'II)HBIX
ncuxo(U3nIecKuX 0COOCHHOCTEH:
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— JUIS JIMLL ¢ HApYIICHUSAMU 3PEHHS: B Ie4aTHOU (hopMe yBeTHMUEHHBIM MpH(TOM; B hopme
9JIEKTPOHHOTO JOKYMEHTa; B (Qopme aynuodaiina (mepeBoj ydeOHBIX MaTepuanoB B
aynuodopmar); B medaTHoW ¢opme Ha s3bike bpaiins; MHAMBHIyadbHBbIE KOHCYJIBTAIUH C
IPUBJICUEHUEM TU(IIOCYPIONIEPEBOAUNKA; MHIMBUAYAJIbHBIE 3aJaHNs U KOHCYJIbTALIUY;

- A7 MLl ¢ HapyIIeHUSIMH Cllyxa: B Ie4aTtHoi Qopme; B QopMe 3IEKTPOHHOTO
JIOKYMEHTa; BUAEOMaTepHalIbl C CyOTUTPaMU; MHIUBUAYaJIbHbIE KOHCYJIBTAIIMM C IIPUBICUYCHUEM

CypAOIICpCBOAYMNKA, MHIUBUAYAJIbHBIC 3a/IaHUS U KOHCYJIbTAllUU,

— ISl JIMII ¢ HapyHICHUSIMU OIOPHO-/IBUTATENIFHOTO ammapara: B INedaTHOW Qopme; B
dopme DIEKTPOHHOTO JOKyMeHTa; B (opMme ayauodaiina; HHIMBUAYAJIbHBIE 3aJaHUS U

KOHCYJIbTAllUH.

PazpaboTunk V/‘%p /4 il / JIOLIEHT

JOJDKHOCTB

Pa3paboTrunk e npodeccop

®dponosa 10.10.

(154(0)

Camoiiios JI.M.

JOJDKHOCTH
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