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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

1. IEJIM ¥ 3AJJAYM OCBOEHUS JUCIATIIAHDI:

anrebpe,
HaBBIKOB

Ilesin ocBoeHMs AUCHMILVIMHBI: OBJAJCHUE HAYAJIbHBIMM 3HAHUSAMHU 110
HEOOXOMUMBIMU JUI HW3YYEHUS JPYTHX JAUCHUIUIMH CIEUUATbHOCTH, pa3BUTHE
CaMOCTOSITENIFHOTO PEUICHU 33/1a4 10 anreope.

3agauu ocBOEHUS IMCUMIIMHBI: (QOPMHUPOBAHKE Y CTYJACHTOB KOMILUIEKCHBIX 3HaHUHN 00
OCHOBHBIX aIreOpanyecKux CTPYKTypax, MPHOOpPETEHHE CTYyIEHTAaMH HaBBIKOB M YMEHUU
pelIeHus IpoCTeHInX anredpanyeckux 3ajau.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

VYueOHast qUCHMIUIMHA «Adredpa W TeOMETpHs» SBISETCS OJHOW M3 (yHAaMEHTATbHBIX
MaTeMaTHYeCKUX JUCLMIUIMH, H3y4aeMbIX CTYJEHTaMU IEepBbIX KypCOB, OOydaroIIMXCs Ha
CHEeNHATBHOCTAX MaTematudyeckoro mnpopwis. Ona Bxogur B 0Oa3oByro uacth bioka 1
«ducuurmeel (MoyaH)» 00pa3oBaTeabHOM MPOrpaMMbl CHELUATBHOCTU. 3HAHMSA, YMEHUS U
HaBbIKU, IpUOOpeTaeMble CTYJEHTOM B X0J/i€ OCBOCHHUS TUCLUIUIMHBI «Aredpa U reoMeTpus»,
SBJISIIOTCSL HEOOXOAUMBIMU /711 U3ydeHus TuciMIMH «Kpunrorpaguiyeckue MeTo/bl 3alUThI
uHpopmanun», «BbluMcauTenbHBIE METOABI B anredpe M Teopuu uucen». JlucnuruivHa
0a3upyercsl Ha 3HaHUSAX U YMEHHUSX, TOJyYEHHBIX CTY/IEHTaMU B LIKOJIE.

3. MIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JMCHUIIJIMHE
MOAVYJIIO), COOTHECEHHbBIX C IINTAHUPYEMBIMMU PE3YJbTATAMMU
OCBOEHHUA OCHOBHOUM IMPO®ECCUOHAJBHON OBPA3OBATEJIBHOM
ITPOI'PAMMBI

Kox n nHaumenoBanme
peaiuzyeMoii KOoMIeTeHIHH

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

OIIK-3 Crnocoben Ha | 3HATh: MaTPUYHOE HCYHCIIEHUE; IOHATHE O TpyMIax,

OCHOBAHUU COBOKYITHOCTH | KOJIbLIAX, TOJISAX; MOJ€ KOMIUICKCHBIX YHCEN; OCHOBBI

MATEMATHIECKIX MeTosop | TEOPUH  MHOTOWICHOB; DAIMYHbIC BUIbl ypaBHEHHI
NpsIMOMl Ha IUIOCKOCTH U B TPOCTPAHCTBE; pPa3JIMUHbIE

pa3pabatbIBathb, N .

5 BUJIBl YpaBHEHHWH IUIOCKOCTH; OTPEACICHUS W CBOWCTBA

CHOBBIBATh u

0DOCHO CKQJIIPHOTO, BEKTOPHOTO M CMELIAHHOTO MPOU3BEACHUS

pCAIN30BBIBATE  HPOUCIAYPRL | gexTopOB; KAHOHMYECKUE YPABHEHHS M CBOMCTBA KPUBBIX

peHIeHu:A 3a/1a4 | ¥ MOBEPXHOCTEN 2-T0 MOPAIKA;

npodecCHOHATbHON yMeTh:

NeATeNbHOCTH pemath anreOpandeckue M TEeOMETpUUYECKHe 3ajaud,

MMEIOIINE AITOPUTM PELICHUS;
BJIA/IETh:

METOJaMHU pEIIeHUs 3a7ad JUHEWHOW anreOpsl U
AQHAJIMTUYECKOM T'€OMETpUHU, METOJAaMHU [0Ka3aTelIbCTBa
YTBEPK/ICHUHN,  HABbIKAMH  IPUMEHEHHS  METOJIOB
JAUHEHHOW anreOpbl M aHAIMTUYECKOH TEeOMETpUH B
Opyrux  o0nacTax  MaTeMaTH4ecKoro  3HaHUA U
JUCLUIIIINHAX €CTECTBEHHOHAYYHOT'O COJIepKaHU.

dopma
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4. OBIIAA TPYJOEMKOCTD JUCIIUITJIMHBbI

4.1. O6beM TUCHMILIAHBI B 32a49€THBIX eIHHHIIAX (Bcero): 9 3a4eTHBIX CIMHHMII.

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

. KosmuecTBo 4yacoB (popma 00yueHns 0UHas)
Bup yuednoii
padoThi Bcero no B 1.4. mo cemecrpam
ILiany 1 2 3
1 2 3 4 &)
KonraktHas paboTa
00ydJaromuxcs ¢ 172 72 64 36
npernojiaBaTesaeM
AyIUTOpHBIC 3aHATHUS: 172 72 64 36
Jlekuun 86 36 32 18
IIpakTHueckue u 86 36 30 18
CEeMMHAPCKHE 3aHATHS
JlaboparopHbie pabOTHI
(J1abopaTopHbBIHA - - - -
IPAKTUKYM)
CamocTosTenpHas padoTta 80 36 26 18
Texymmii KOHTPOJIb IpOBEpKa pOBEpKa pOBEpKa
(KOJMYECTBO M BUJ: KOHTP. pereHus 3a1a4, pemeHus pereHus
paboTa, KOJUIOKBUYM, KOHTPOJIbHAS 3ajad, 3ajad,
pedepar) paborta KOHTPOJIbHAS KOHTPOJIbHAS
pabota pabota
KypcoBas pabora - - - -
Buael mpoMexyTouHon 72 3a4eT 36 36
aTTecTanu (dK3aMeH, 9K3aMeH 9K3aMeH
3a4er)
Bcero wacos no 324 108 126 90
JMCLUIUIMHE

B cnydae HEoOXOAMMOCTH HCIIONB30BaHUS B Y4EOHOM TIpOIlecCe€ HYaCTHYHO/MCKITFOUUTENHHO
JIUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJOTHI B TaOIHIlEe Yepe3 CIell YKa3bIBaeTCsl KOJMYECTBO YacOB
pabotsl T1I1IC ¢ oOyuaronuMucs AJis IPOBEACHUS 3aHATHI B IUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM

3IIEKTPOHHOTO 00yUYCHHSI.

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

y4eOHoi1 padoThI:
dopma 00yuyeHHsI: OyHasl.

Bujabl yueOHBIX 3aHATHI ®opma
AyIuTOpHBIE 3aHATHS 3ansaTu TeKyIero
JlaGopar 1B Camocro
Ha3zBanmne IIpakTye oparo KOHTPOIst
Bcero pHBIE HHTepa | ATEIbHA | 3yq4yj)
pa3ienoB U TeM cKHe
Jlexknun patéoThI, KTHBHO | f pa0dorta
3aHATHS, .
MPaAKTUKY i
ceMUHAPBI
MbI dopme
1 2 3 4 5 6 8
1 cemecTp
(DopMa 3u3 19
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1. BBenenue 1 1

YCTHBIN
OIIpocC

2. MHoxecTBa,
omnepalnuu  Haj
HHUMU.

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

3. Marpuiipbi,
omepalnuu  Haj
HUMH.

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

4. CucreMnl
JIMHENHBIX
YpPaBHEHUU.

12 4 4

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

5. JInnetinasa
3aBUCUMOCTD
CTPOK.

12 4 4

YCTHBIN
orpoc,
poBepKa
peleHust
3ajad,
KOHTPOJIbH
as pabora

6. Ilousatue o
rpyIIIe.

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

7. OnpeneneHue
ACTCPMUHAHTA,
€ro CBOMCTBA.

12 4 4

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

8. Oo6partnas
Marpuia

12 4 4

YCTHBII
o11poc,
npoBepKa
peueHust
3ajad,
KOHTPOJIbH
as pabora

9. Tlousartue o
KOJIBIIE, TIOJIE.

18 6 6

YCTHBIHI
oIrpoc,
MIpOBEpKa

dopma
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pelieHus
3ajad,
KOHTPOJIbH
as pabora
10. Konb1o YCTHBII
MHOT'OYJICHOB. orpoc,
poBepKa
pelieHus
3ajad,
KOHTPOJIbH
18 6 ast pabora
Hroro 108 36 36 36
2 cemecTp
11. YCTHBIN
Koneunomepusl ompoc,
e JINHEHBIE IpoBepKa
[IPOCTPAHCTBA. pemecHuA
3aj1ad,
KOHTPOJIbH
12 4 as pabora
12. Jlunetlinbie YCTHBIIT
OTOOpaKCHHS orpoc,
BEKTOPHBIX poBepKa
IIPOCTPAHCTB. peICHusA
3aj1ad,
KOHTPOJIbH
12 4 ast pabora
13. YCTHBIN
OpTOroHanbHbI ompoc,
€ OnepaTophl. poBepKa
penIeHust
3aj1ad,
KOHTPOJIbH
6 2 ast pabora
14. YCTHBIN
CummeTpuueck ompoc,
1€ OTepaTopBhl. poBepKa
penieHust
3aj1ad,
KOHTPOJIbH
6 2 ast pabora
15. YCTHBIN
CornpsixeHHOE orpoc,
MIPOCTPAHCTBO. HpOBepKa
pelieHus
3aj1ad,
KOHTPOJIbH
6 2 as pabora
16. YCTHBIN
bununeiinnie orpoc,
byHKIUA u HpoBepKa
bopMBI. peuenus
10 4 3aj1a4,
®dopma 5u3 19
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KOHTPOJIbH
as pabora

17. EBxnngoBsl
MIPOCTPAHCTBA.

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

18. CucreMsl
KOOpJIHAT.

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

19. Ilpsmbie u
TUIOCKOCTH

YCTHBIN
orpoc,
poBepKa
peleHus
3ajad,
KOHTPOJIbH
as pabora

20. DneMeHThI
BEKTOPHOI
anreopsl.

10

YCTHBIN
orpoc,
poBepKa
peleHust
3ajad,
KOHTPOJIbH
as pabora

21. KBagpuku.

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

DK3aMeH

36

Hroro

126

32

32

26

3 cemecTp

22. I'pynnsl

24

YCTHBIHI
ompoc,
npoBepKa
peneHus
3amad,
KOHTPOJIbH
as pabora

23. Konbna

12

YCTHBII
oIpoc,
MIpOBEpKa
pemeHus
3ajad,
KOHTPOJIBH

dopma
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as pabora
24. Ilons YCTHBIi
OI1pocC,
IIpOBEpPKaA
pelIeHus
3a1a4,
KOHTPOJBH
18 6 6 6 | as pabora
DK3aMeH 36
Utoro 90 18 18 18
Bcero 324 86 86 80

5. COAEP) KAHUE JTUCHUJIMUHBI (MOIYJISA)
Pa3nea 1. BBenenne.
[Ipeamer nucuumiubbel. Mcropuueckue CBEAEHUS O Pa3BUTHM 3TOrO pPas3fesia MaTEMAaTHUKH.
Posb u MecTo reomeTpun U anreOphl B CHCTEME MaTEMaTHYECKOTo 00pa3oBaHMsL.
Pa3pnen 2. Cucrembl JIMHEHHBIX YPABHEHUH
Tema 1. MHOXecTBa, onepauMy HajJ HUMHU.
MHoxecTBa, onepanuu Hag HUMH. OTOOpaXkeHus, KOMITO3uIusl oToOpakeHui. JIeBoe u mpaBoe
oOpaTHOE U CBSI3b C UHBEKTUBHOCTbIO M CIOPBEKTUBHOCTHIO. bBHHapHbIE OTHOILEHUS.
OTHOLIEHUS TOPSAJIKA U SKBUBAJIEHTHOCTH.
Tema 2. MaTpuiibl, onepauuy HajJl HUMU
Matpuupl, omnepauud HaJ HUMH, aCCOIMATUBHOCTh IIPOU3BENEHUS, AUCTPUOYTHBHOCTB.
EnvHuunas martpuna ¥ MaTpuU4HbIE €IMHHUIBL. DJEeMEHTapHbIE MPeoOpa3oBaHUsI MATPHUIBI U
MaTpHIIbl SJIEMEHTAPHBIX MPe0Opa30BaHUIMA.
Tema 3. Cuctembl JINHEHHBIX ypaBHEHUI.
CucreMsl nmuHENHBIX ypaBHeHUI. Merton ['aycca nmpuBeneHus MaTpuipl K CTYIIEHYaTOMY BULY.
OOmuii aHanM3 CUCTEMBl JIMHEHHBIX YypaBHEHUH. CBS3b MEXIYy pELICHUSIMH OJHOPOJHON U
HEOJHOPOJHOW CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Tema 4. JIuneiinas 3aBUCUMOCTb CTPOK
JluHeliHast 3aBUCHMOCTb CTpPOK (CTONOLIOB) M ee cBoiicTBa. ba3a um paHr cUCTEMBI CTPOK
(cTonO1OB). ANTOPUTM HaXOXIEHUS 0a3bl U paHra KOHEYHOW CHCTEMBI CTPOK (CTOJIOIIOB).
CoBnasieHle paHTOB CUCTEMbI CTPOK U CUCTEMbI CTOJIOIOB MaTpulbl. Kpurepuii coBMecTHOCTH
CHUCTEMBI JIMHEWHBIX YpaBHEHUM Ha s3bIKe paHroB matpuil (Teopema Kponekepa-Kamemmm).
Kputepnii oOnpeneincHHOCTH CUCTEMBI JIMHEHHBIX YpPAaBHEHUN Ha S3BIKE DPAHTOB MAaTpHIL.
DyHIaMEHTAIbHASI CUCTEMA PEIIEHUI OJTHOPOJIHOM CUCTEMBI JINHEWHBIX YPaBHEHUM.
Tema S. [lonarue o rpymne.
[Tousitue o rpynme. IlepecTaHOBKM W TOACTAHOBKM, HMX YETHOCTh. 3HAK MPOU3BEICHHUS
MIOJICTAaHOBOK. Pa3iiojkeHne B MpOU3BENCHUE TPAHCIO3MIMN, CBA3b ¢ 4e€THOCThbIO. KommuecTBo
YETHBIX U HEYETHBIX IOJCTAaHOBOK.
Tema 6. OnpeneneHue 1eTepMUHAHTa, €TO0 CBOMCTBA.
Onpenenenre OEeTepMHHAHTA, €ro MpoCTedue CBOMCTBA. V3MeHeHWe AeTepMUHAHTA IpH
3JIEMEHTAPHOM NpeoOpa30BaHUM CTPOK MAaTPHIIbI, CIIOCOOBI €ro BbIUUCIIeHUs. HensmMeHHOCTh
JIETEpPMUHAHTA IIpU TPAHCIIOHUPOBAHUM €ro MaTpuipl. Kpurepuili paBeHCTBa IE€TEpMHUHAHTa
Hymto. OnpenenuTens mojlypacnaBlieiicss MaTpulbl. Pa3iiokeHHe AeTepMHMHAHTa IO CTPOKE
(cronbiy), «pansmmBoey paznoxenue. Teopema Kpamepa o cucteme TUHEHHBIX YPaBHEHHU C
KBaJpaTHOM Matpuuen. Jlerepmunant BannepMmonna. Marepnonsauuonnas teopeMa Jlarpanxka.
Tema 7. OGpaTHas MaTpuIa
Omnpenenenne paHra MaTpullbl Ha S3bIKE MUHOpOB. Teopema O paHre MpoOU3BEIEHUS MaTpuLl.

dopma 7u3 19




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYAapCTBEHHBIH YHUBEPCUTET

®-Pabouast mporpaMma JUCIUIIINHBI

Ornpenenurens npousBeaeHus Marpull. Popmysa oOpaTHOM MaTpUIbl. AJTOPUTM OOpalieHUs
MaTpHIbl 3JIEMEHTAPHBIMUA MPe0O0pa30BaHUSIMU CTPOK.

Tema 8. IloHsiTHE O KOJIBIIE, HOJIE.

[TonsiTue o xousbLe, nose. Koapo BBIYETOB, Cily4aid, Koraa oHo sBisercs noaem. [loctpoenue
NoJIsl KOMIUJICKCHBIX 4YHces, aireOpamdeckas ¢opma 3anucu. TpuroHomerpuyeckas (opma
3allUCH KOMIUIEKCHOro 4ucia, ¢opmyna MyaBpa, M3BJI€UEHUE KOpHEH, rpynmna KOpHeH u3
€MHULIBI.

Tema 9. Koab1o MHOTOWICHOB

OyHKIMOHAIBHOE U TpapUueCcKOe PaBEHCTBO MHOTOWICHOB. JlefieHre MHOTOYJICHOB C OCTaTKOM,
teopema besy, cxema 'opuepa. H.O./[. 1Byx MHOTOUYICHOB (II€TBIX YKCEN), aropuT™M EBKInaa.
@®akTOpUaNbHOCTh KOJIbIIA LIETIBIX YMCE U KOJbl]a MHOTOWIEHOB. HenpuBoanMble MHOIOUWIEHBI
HaJ I10JIEM KOMIUIEKCHBIX M JEHCTBUTENBHBIX uncesl. dopMarnbHas NPOU3BOIHAS MHOIOWICHA U
ee cBoiictBa. [lonmxenne kpaTtHoCTH KOpHS npu nuddepenuupoBannu. @opmyinsl Buera. [Tome
panMoOHANIBHBIX Apo0eil Koibla MHOrowieHoB. [IpencTtaBieHue NpaBUIBHOM palMOHAIBHON
IpoOH B BHUJIE CyMMBI MpOCTeHIUX apoOeit. Ciydaid moyis KOMIUICKCHBIX M JICHCTBUTEIIBHBIX
qucell.

Pa3nea 3. JInneiinble mpocTpaHcTBa

Tema 10. KoHeuHOMEpHbIE TUHEHHBIE TPOCTPAHCTBA

KoneuHoMepHbIe JMHEHHBIE MPOCTpAaHCTBA. YcioBue H3oMopdu3zMma. Marpuma mnepexoma K
HOBOMY 0a3ucy, U3MEHEHUE KOOpJAMHAT BekTopa. JIMHelHble MOANIpOCTPaHCTBA, Pa3MEPHOCTh
IuHEeHON obosouku. dopmyna Uil pa3MEPHOCTH CYMMBI ABYX NOAIpPOCTpaHcTB. lIpsmas
CyMMa IIOAIIPOCTPAHCTB.

Tema 11. JIunelinpie 0TOOpaK€HUSI BEKTOPHBIX ITPOCTPAHCTB

JluneliHoe OTOOpa)keHHE BEKTOPHBIX IPOCTPAHCTB, sApOo U oOpa3. Marpuna JUHEHHOTro
oToOpakeHHs1 (omeparopa), epexo] K HOBOMY 0asucy, paHr, AedeKT, JECTEPMHHAHT U CJIE.
oneparopa. CoOCTBEHHbIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUS JTMHEHHOTO ONepaTopa, CrocoObl
UX HaxoXJAeHUA. XapaKTepUCTUYECKH MHOrouwieH. JluaroHaam3upyemocTh omeparopa c
IIPOCTBIM CHEKTPOM.

Tema 12. OpToroHanbHbIE ONIEPATOPHI

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

Tema 13. CuMMeTpHrUecKre OnEpaToOpsI

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

Tema 14. ConpsizkeHHOE MPOCTPAHCTBO

ConpsikeHHOE TPOCTPAHCTBO, JyalbHble 0a3UCHl, BTOPOE CONPSHKEHHOE IPOCTPAHCTBO.

Tema 15. bununeitnsle pyHKIIMN U GOPMBI

bununeiinple GpyHKIUU 1 GOPMBI, HU3MEHEHHE MAaTPHUIIBI IPU TIEPEX0/Ie K HOBOMY 0a3ucCy, paHT U
nepext. CuMMETpUYecKHe MU KOCOCUMMETpUYECKHEe OWIMHEWHble (DYHKLIWH, UX MAaTPHIBL.
CymiecTBOBaHHE JHArOHAJIBHOTO 0a3rca CUMMeTpHUecKor OmnmHeHo yHkiuu. Crneacreue
JUTSL KBapaTUYHOW (QyHKUMHU. Anroputm Jlarpanxa A NpUBEAeHUs] KBaApaTUYHOW (OPMBI K
JIMaroHadbHOMY BUJY. 3aKOH MHEPIUH BELIECTBEHHBIX KBaJpaTW4HbIX (opM. [lonoxuTtensHO
omnpezeneHHble kBaapatuunblie GyHkuu. Kpurepuit CunbBectpa. [IpuBenenrue kBaapaTHUHON
¢dopmsbl Kk TaaBHBIM ocsiM. [Tapa Gpopm.

Tema 16. EBKINI0BBI MPOCTPAHCTBA

EBkinIOBBI MpocTpaHCTBa, YycinoBue uzomopdusma. HepaBenctBo Komu—byHsikoBckoro.
Monyne BeKTOpa, pacCTOsSIHUE M KOCUHYC yrila Mexay Bekropamu. IIponecc opToronannzanuu
I'pama-Imuara.

Pa3znen 4. AHanuruyeckasi reoMeTpust
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Tema 17. Cucrembl KOOpaAUHAT

JlekapToBbl KOOpJAMHATBl Ha IUIOCKOCTH M B mpocTtpaHcTBe. Cdepuueckue KOOpAWHATHI B
npoctpancTBe. LlunmHapuyeckue KOOpAMHATHI B NMpPOCTpaHCTBE. JleneHue oTpe3ka B JIaHHOM
otHowmeHnH. KoopauHatel 1eHTpa Macc. bapunenrpuueckue koopaunHatel. [IpeoOpazoBanue
JIEKapTOBbIX NPSAMOYTOJbHBIX KOOPAMHAT Ha IUIOCKOCTH, IMapaJljIesIbHbII NEpPEeHOoC, MaTpula
IIOBOPOTA.

Tema 18. [Ipsimble 1 mI0CKOCTH

[IpsMble Ha BEIIECTBEHHOM IUIOCKOCTH, CHOcOoObl 3anaHust M cBoiictBa. Ilmockoctu B
BELIECTBEHHOM IPOCTPAHCTBE, CHOCOOBI 3adaHMsl W cBoWcTBa. lIpsMble B BELIECTBEHHOM
IIPOCTPAHCTBE, CIIOCOOBI 3a/1aHUS U CBOMCTBA.

Tema 19. DneMeHTHI BEKTOPHOU anreOpbl

CkansgpHoe mnpou3BeneHHe. BekTopHoe mnpousBeaeHHe B TPEXMEPHOM  €BKJIMJOBOM
npoctpancTBe. CMenIaHHOe MPOU3BEIEHUE B TPEXMEPHOM E€BKJIMJOBOM IIPOCTPAHCTBE.

Tema 20. Kpaapuku

[IpuBenenne KBaIpuK K KaHOHHMYECKOMY BHIy. Kiaccudukanus KpuBbIX 2 mopsiaka. DIUIHIC U
ero cBoiictBa. ['mmepOona u ee cBoiictBa. IlapaGosna u ee cBoiictBa. KoHuueckue u
WIMHAPUYECKUE CEUCHHs, T€OMETPUYECKHd CMBICT (OKYcOoB M aupekTpuc. KaHoHMYeckue
YPaBHEHMsI U CBOMCTBA MOBEPXHOCTEN 2-T0O MOPSIJIKAa B TPEXMEPHOM IIPOCTPAHCTBE.

Tema 21. I'pynnsl

[Toustue rpynnsl, u3omophusm rpynmn. [Hukanueckue rpynnsl. [loarpynnst. Ilopsiiok snemenra
rpymnmsl. Teopema Kanu. Teopema Jlarpanxa. @axroprpymma.

Tema 22. Koabua

CpoiictBa konen, wuszomopdmusm xomnern. Kompmo BeraeroB. Iloakomsro. Mpeanm kosbia,
¢dakTopkonbpo. Koabl0 MHOrOWIEHOB, CHUMMETPUYECKHME MHOTOWIEHBL. ACOOLHMAaTUBHBIC
anreopsol.

Tema 23. Iloas

CsoiicTBa noneit, usomopdusm noneit. [loanone. Kinaccupukanus pacuvpenuii nonei; npocTeie
HOJIS1; TI0JIE PA3IOKEHHUsI MHOTOWIEHA; KOHEUHBIE MOJIs; MHOTOUJICHBI HaJl KOHEYHBIMU MOJISIMH.

6. TEMbI IPAKTUUYECKUX U CEMUHAPCKUX 3AHATUI

JevicTBusa Hax MaTpUIIAMH.

Pemenue cucrem IMHENHBIX ypaBHEHUN MeTo10M ["aycca.

DyHIaMEHTAIbHBIE CUCTEMBI PENIEHUS] OJTHOPOAHBIX CHCTEM.

Onpenenurenu.

KowmmiekcHble unca.

Mmuorounenst  (meron lopHepa, amroputM EBkimuma, MeToq — HEOMpeeNeHHBIX
K03 (HUILIUEHTOB).

7. Paznoxxenue apoOu B CyMMY MPOCTEUIITUX

8. JluneitHbIe MPOCTPAHCTBA, TIOATPOCTPAHCTBA.

9. Cymma 1 nepeceueHue MOAIPOCTPAHCTB, HAXOXKIEHHE Oazuca.

SouokrwdE

10. 3ajaHue MOAMPOCTPAHCTB B BUJIE CUCTEM JIMHEHMHBIX YPAaBHEHUN.

11.  Marpuua JuHEHHOro onepaTopa B pa3IM4HbIX O0a3ucax.

12. CoOcTBeHHBIE 3HAaUYEHUS U BEKTOPHI JIMTHEMHOTO Omeparopa.

13. HaxozaeHue xopAaHOBON (OpMBI MaTPHIIBI.

14.  bunuHeliHble U KBagpaTuyHble GYHKIUU U opMbl, X MaTpulibl. Meton Jlarpanxka
NPUBEICHNS KBaPaTUYHON (POPMBI K KAHOHUYECKOMY BULY.

15.  EBKJIMJOBBI U YHUTApHBIE POCTPAHCTBA. YTOJ MEXYy BEKTOPaMH, JUIMHA BEKTOPA.
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16.  Ilpouecc oproronanu3zanuu I pama-IImuara.
17. HpI/IBe,I[eHI/IC KBa,Z[paTH‘IHoﬁ (bOpMBI K KAHOHHMYECKOMY BHUY OPTOIOHAJIbHBIM

IpeoOpa30BaHUEM.
18. DeMEeHTHI BEKTOPHOM alreOphl.
19. JlexapTOBBbI KOOPAMHATBI, U3MEHEHUE CUCTEMBI KOOPAUHAT.
20. Cucremsl KOOpAUHAT Ha IIJIOCKOCTHU M B IIPOCTPAHCTBE.
21.  Ilpsmsbie Ha BEIIECTBEHHOM IIIOCKOCTH.
22. HpHMaSI " INIOCKOCTBh B TPEXMEPHOM BCIHICCTBCHHOM IIPOCTPaHCTBE.
23. HaxoxaeHne KaHOHMYECKOI0 BHIa KpHBOfI BTOPOTI'O IOpAAKa Ha IIJTIOCKOCTH.
24. HaxoxxeHre KaHOHMYECKOTr0 BHIa HOBCpXHOCTefI BTOPOT'O IMOpsAAKA B TPEXMEPHOM

IIPOCTPAHCTBE.

25. Koneunble, 06CKOHEUHBIE TPYIIIHL.

26.Iloarpynumsr.

27. Uzomopdusm rpymi. Lluknnueckue rpymnsl.

28. @akroprpymrmna.

29. Uzomopdusm konen. [Togakonsio. Maean kombiia, GakTOPKOIBIIO.

30. CUMMETPUYECKHE MHOTOUJICHBI.

31. U3omopdusm noneit. [Tognomne. Knaccudukanuys pacimmpeHuid mojei.
32.1lone pa3noxeHus MHOIO4JICHa.

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

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMBbI

JlanHbIii Buj pabOThHI HE IPEAYCMOTPEH Y4eOHBIM IIAHOM.

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

BrinonHeHue KypcoBbIX paboT U pedepaToB HE IPETyCMOTPEHO YUEOHBIM IJIAHOM.

Ipumepnas memamuxa KOHMPONLHLIX pAOOM NO OUCYUNTUHE
«Anzebpa u ceomempusy:
CucreMbl TUHEHHBIX YPAaBHEHUH.
KomnuiekcHsle uncna.
JInHeliHbIE TPOCTPAHCTBA.
AHanuTHuecKas FeoMeTpHUs.

['pynnsr.

arLONE

9. MIEPEYEHbB BOITPOCOB K DK3AMEHY

Bomnpocs k 3auety (1 cemectp)
Bonpockl K NPaKTHYeCKOMY pa3/iesy
Heo0Xx01iMo 3HATh CIIeAYIONIHE aTOPUTMBIL:
1. JleiicTBUs ¢ MaTpUllaMU: YMHOKEHHE, CIIOKEHUE.
2. OmnpeneneHune paHTa MaTPHUIIBL:
a) meron ['aycca
0) MeTo]1 OKaMIISIFOIIIUX MHHOPOB
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©o ok w

10.

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

N

oA~

Pemenue CJIY - merox ["aycca (o0iee, gacTHOE)
Pemenue CJIY merogom Kpamepa
Pemenune OCJIY: naxoxnenue O®CP
OO6patHas maTpua:
a) hopmyua;
0) MpUMEHEHHE dJIEMEHTAPHBIX MTPeoOpa30BaHUMA
Onpenenurens MaTpULbL:
a) IPUBEACHHE K CTYIICHYaTOMY BUY;
0) pasnoxeHue 1o CTpoke (CTonoIry)
ApudmeTnieckoe BEKTOPHOE MPOCTPAHCTBO
a) onpexaenenne JI3 wim JIH3 cucrembl BEKTOPOB (CTPOK)
0) HaxoxaeHue Oa3bpl CHCTEMbl CTPOK M BBIp@XKEHHE BEKTOpa B BHUJAE JIHMHEHHOI
KOMOHWHAIIMKA BEKTOPOB 0a3bl
B) OIpe/IeTICHUE paHTa CUCTEMBI CTPOK
JlesnieHne MHOTOUJIEHOB C OCTaTKOM (JI€JIEHUE YTOJIKOM)
Cxema ['opuepa
a) JIeTIeHUE C OCTAaTKOM Ha JINHEWHBIA MHOTOWICH
0) HaXOXJIEHHUE 3HAYCHHS] MHOTOYJIEHA B TOUKE
B) pa3JI0’KE€HNE MHOTOUWIEHA 10 CTENEHSIM JIMHEHHOTO
Haxoxnenune HOJI (anroputm EBkinaa)
Haxoxnenrne mHOrOwIeHOB U(X) U v(X) Takux, yto HOJ = u(x)f(x) + v(x)g(x):
a) UCIoNb3ys anroput™ EBkinuaa
0) METOJI0M HEONIPEIEIEHHBIX KOA((PUIIUEHTOB
WuTepnonsuuonHas popmyna
[ToctpoeHne MHOrousgeHa IO 3HAYEHUAM MPU TOMOIIM METOJa HEONpPEeIeIeHHbIX
K03 (HUIIUEHTOB
Haxoaenne kpaTHOCTH KOpHS
PaznoxeHue palmoHanbHOM JpoOu B CyMMY IPOCTEHIINX
YMHOKEHHE NIEpeCcTaHOBOK, BO3BE/IEHUE B CTETIEHD
Pa3nosxeHne nepecTaHOBKM B IPOM3BEIEHUE HE3aBUCUMBIX LIUKJIOB
Paznoxxenue nepectaHOBKY B IPOU3BEIECHNUE TPAHCIIO3UIIUI
HaxoxneHne 4eTHOCTH NEpECTaHOBKU
JelicTBHE ¢ KOMIUIEKCHBIMH YHCIIAMU: CIOKEHUE, YMHOXKEHUE, OOpaIeHue.
Anrebpanueckasi U TpUTOHOMeTpudeckas (opma 3amucu (Iepexoa OT OJHOM 3alucH K
JIPYTOii)
W3BrieueHne KOpHEN U3 KOMIUIEKCHOTO YnCia
I'eomeTpuyeckas nHTEpIpETANUSA JEUCTBUN ¢ KOMIUIEKCHBIMHU YHCIIAMU

Bonpocsl k 3k3ameny (2 cemecTp)

YcnoBue nzomophr3zmMa KOHEYHOMEPHBIX THHEHHBIX MPOCTPAHCTB.

Martpuua nepexojia K HOBOMY 0a3zucy, U3MEHEHHE KOOpIUHAT BEKTOpa.

JluHeiHble TOAIPOCTPAHCTBA, PAa3MEPHOCTh JHMHEWHON OO0O0JIOYKH, CHOCOOBI 3aJaHUs
JIMHEMHOTO MOAIPOCTPAHCTBA.

dopmyia s pa3sMEPHOCTH CYMMBI JBYX HOAIPOCTPAHCTB.

[Ipsmas cymMMa mOANMPOCTPAHCTB, PA3JIMYHbBIE ONIPEICIICHUS.

JluneitHOE 0TOOpakeHNE BEKTOPHBIX MMPOCTPAHCTB, AP0 U 00pa3.
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©o

10.
11.
12.
13.
14.
15.
16.

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

24.
25.
26.
27.
28.
29.

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

42.

Marpuma nuHelHOro oToOpakeHus (omeparopa), MEpexoJl K HOBOMY  0a3ucy, paHr,
JIETEPMHUHAHT OIIepaTopa.

Paznnunble XxapakTepu3ali HEBBIPOXKIEHHOTO OIIEPATOPA.

Cob6cTBeHHbIE BEKTOPHl M COOCTBEHHBIE 3HAUEHUS JUHEHHOrO Omeparopa, CIocoObl HX
Hax0oX/1eHus. J[MaroHaanu3upyeMocTb OIEpaTopa ¢ MPOCTHIM CIIEKTPOM.

ConpsikeHHOE POCTPAHCTBO, AyalbHble 0a3UChl, BTOPOE CONMPSKEHHOE TPOCTPAHCTBO.
Bununeiinsie pyHkuuu 1 GopMbl, U3BMEHEHHE MATPHIIBI IIPH MIEPEX0Jie K HOBOMY Oa3ucy.
Anroputm Jlarpanka A NpUBeICHUS KBaAPaTHUHON POPMBI K AHArOHAILHOMY BUY.
3aKOH MHEPIIMU BEIIECTBEHHBIX KBAAPATHUHBIX (POPM.

[TonoxxurenpHO onpeaeneHHbIe KBaapaTuunble ¢yHkuu. Kpurepuit Cunibsectpa.
EBKIMIOBBI MPOCTPAHCTBA, YCIOBHE H30MOpdhH3Ma.

HepasenctBo Komn—byHsikoBckoro. Moaynb BEKTOpa, pacCTOSSHUE W KOCHUHYC YIJIa MEXKIY
BEKTOPaMH.

[Ipouiecc oproronanuzanuu [ pama-IlImuara.

OpToroHanbHOE AOMOJHEHUE K OJIPOCTPAHCTBY €BKJIN/I0BA IPOCTPAHCTBA.
OpToroHanbHble ONIEPATOPBI U OPTOrOHAIBHBIE MATPUIIBL.

[Ipocreiimmii BU MaTpuiibl OPTOrOHAIILHOTO ONEPATOPA €BKIMI0BA MPOCTPAHCTBA.
CornpsiKeHHbIE ONIEepaTOPHI.

CuMMeTprUecKHe ONepaToOpbl U CUMMETPUUYECKUE MATPHUIIBI.

CymiecTBOBaHHE OPTOTOHAIBHOTO 0a3zuca M3 COOCTBEHHBIX BEKTOPOB CHUMMETPHYECKOIO
omeparopa.

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH U B IPOCTPAHCTBE.

Cdeprueckue KOOpAMHATHI B IIPOCTPAHCTBE.

[unuHapuyeckrue KOOpAUHATHI B IPOCTPAHCTBE.

[enenne oTpe3ka B JaHHOM OTHOIIEHHUH.

Koopaunats! nieHTpa macc. bapuneHTpudecke KOOpIMHAThI HA TNIOCKOCTH.
[TpeoOpa3zoBaHne E€KapTOBBIX MPSMOYTOJIbHBIX KOOPJIWHAT Ha IUIOCKOCTH, MapasliedbHbIN
NIEPEHOC, MaTpHIla IOBOPOTA.

[Ipsimble Ha BEIIECTBEHHOM MIIOCKOCTH, CIIOCOOBI 331aHUSI U CBOICTBA.

[TnockocTy B BELIECTBEHHOM IIPOCTPAHCTBE, CIIOCOOBI 33/1aHUS U CBOMCTBA.

[Ipsimble B BEIIECTBEHHOM IPOCTPAHCTBE, CIIOCOOBI 33/1aHUS U CBOMCTBA.

CkansipHO€E TPOU3BEACHHUE.

BexTopHoe nmpousBeeHre B TPEXMEPHOM €BKJIMI0BOM IPOCTPAHCTBE.

CMemraHHOE IPOU3BEIEHUE B TPEXMEPHOM E€BKJIMIOBOM ITPOCTPAHCTBE.

[TpuBeneHne KBaJIpuK K KAHOHUYECKOMY BH]LY.

Knaccugukanus KpuBbIX 2 nopsijika.

DJUIHTIC U €r0 CBOWCTBA.

['unep6ona u ee cBoicTBA.

[TapaGona u ee cBoicTBa.

Konnueckue 1 MUIMHAPUYECKUE CEUEHUS, TEOMETPUUIECKUNA CMBICI (POKYCOB U AUPEKTPUC.
Kanonnueckue ypaBHEHHSI W CBOWCTBAa ITOBEPXHOCTEW 2-r0 MOpSAKAa B TPEXMEPHOM
IIPOCTPAHCTBE.

Bomnpocel kK npakTHYecKoMy pasaesy

Heo6xoanmMo 3HaTh clieayromune aaropuTMb:

1.
2.
3.

3ameHa 6a3uca, HaXOXKJACHUE KOOPIMHAT BEKTOpa B HOBOM 0Oasuce.
Haxoxaenne 6a3uca u pa3MepHOCTH CYMMBI H ITepeceueHus OIMPOCTPAHCTB.
Haxox1eHrne MaTpHIlbl OIlepaTopa U 3aMeHa KOOP/IMHAT.
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Haxoxaenrne coOCTBEHHBIX 3HAYCHH U COOCTBEHHBIX BEKTOPOB OIEpaTopa.
[TpuBeneHne MaTpuULbl ONIEPATOPA K JUArOHAIBHOMY BULY.

Haxoxxnenune maTpuiisl OWIMHEHHON 1 KBaIpaTUIHOM (pOpMBI, 3aMeHa KOOPAMHAT.
[TpuBenenue kBagpaTUuHON (GOPMBI K CyMME KBaJIpaToB MeTo1oM Jlarpanxa.
Omnpenenenue SBISIETCS JIM KBaApaTHUHas (popMa MOT0KUTEITBHO ONPEACTICHHOM.
[IpuBeneHne MaTpuLbl CUMMETPUYECKOTO  ONEparopa K JAMATOHAIBHOMY  BUIY
OpPTOTOHAIBHBIM MTPE0Opa3oBaHUEM.
10. IlpuBenenue Kk cymMMme KBaapaToB Hapbl (GopM, OJHA U3 KOTOPOH HOJOXKHUTEIbHO

©CoN A

OIIpEIENICHA.
11.  3amena cucteM KOOpIMHAT, HAXOXKACHUE KOOPJMHAT TOYEK B HOBOM 0azuce.
12. HaxoaeHue CKaJsipHbIX, BEKTOPHBIX M CMEIIaHHBIX POU3BEICHUN BEKTOPOB.
13. 3agaHue npsAMBIX U IUVIOCKOCTEH ypaBHEHUSIMU B KOOPAWHATAX.
14.  HaxoaeHue LEHTPOB TSKECTU CUCTEM TOYEK.
15.  HaxokaeHue KaHOHMYECKOTO BUJAa KBaJIPUKH, 3aMEHA KOOPAUHAT.
16.  IlocTpoeHue KpHUBBIX BTOPOTO MOPsIIKA HA BEIECTBEHHOW TUIOCKOCTH.
17.  IlocTpoeHue MOBEpXHOCTEH BTOPOro NOPsAKa B BEIIECTBEHHOM IIPOCTPAHCTBE.

Bomnpocsl k 3x3ameny (3 cemectp)

bunapnas onepauus. [Honyrpynna, monoun. IIpumepsr.

['pynna. CoiictBa rpyni. [Tpumeps! rpymnm.

[Muknuyeckue rpynnsl. Ilopsanok anemenra.

Teopema Koamm.

CwmexHble Ki1accsl o noarpynne. Teopema Jlarpanika.

Hopmansnas noarpynmna. @akroprpynna. [Ipumepsr.

Konsno. CoiictBa kosen. [Ipumeps! koster.

Nneane! konpia. ®akToOpKOIBIIO.

ITone. CoiicTBa none. ITpumepsl mosei.

10 N3omopdusm rpynmn, kosen, nonei. CroiicTBa H30MOppu3Ma.

11. TMoarpymnna, mojakosbLo, noanoie. Kpurepuii noarpynmsl, moaKoIbLa, MOAMIOIIS.
12. Cummerpudeckne MHOTOWIeHBI. OCHOBHAs TEOpEMa O CHMMETPUIECKHX MHOTOUICHAX.

CoNoOA~WNE

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOHIUXCS

dopma 00yyeHHsI: OyHasl.

HasBanue pasjienoB u Bua camocrosiTeibHOI padoThI Oo0bem dopma
TeM (npopabomka yueonozo mamepuana, B Hacax KOHTPOJIA
pewenue 3a0ay, pepepam, 00K1ao, (nposepka
KOHmMpPObHan padboma, no020MoeKa K peutenusn
coaue 3auema, IK3ameHa u op.) 3a0au,
pegepama u
op.)
1 cemectp
1. Beenenue [TpopaboTka  ydyeOHOro  MaTepuaia, 1 YCTHBIi 01poc
pelieHue 3ajady, MOATOTOBKA K
KOHTPOJILHOM paboTe, TMOATrOTOBKAa K
ciaue SK3aMeHa
2. MHoxectBa, | [IpopaboTka yueOHOro Marepuaia, 2 YCTHBIH ompoc,
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OllepallMi HAaJ HUMU. | pEIIEHHE 3aaad, HOArOTOBKA K caye poBepKa
JK3aMeHa peleHus 3aga4q
3. Martpusl, | [IpopaGotka yuebHoro marepuanna, YCTHBIH ompoc,
onepanyy HaJl HUMHU. penreHue 3a1a4, MoAroToBKa K IpOBEpKa
KOHTPOJBHON paboTe, MOJArOTOBKA K peucHus 3ajad,
claue sK3aMeHa KOHTPOJIbHA
3 pabora
4. Cucremsl nuHelinbIx | [IpopaboTka yue6HOTO Marepuania, YCTHBIH orpoc,
YpaBHEHUH. pelienue 3a1a4, NoAroTOBKa K poBepKa
KOHTPOJIBHON paboTe, MOJArOTOBKA K pemenus 3ajaad,
cliaue SK3aMeHa KOHTpOJIbHA
4 pabora
5. Jluneitnas | [Ipopabotka  y4eOHOTrO Marepuana, YCTHBIN Onpoc,
3aBUCUMOCTE CTPOK. peuieHue 3ajad, IIOArOTOBKA K IIpOBEpKa
KOHTPOJILHOH paboTe, TMOATOTOBKA K pemenus 3anad,
cliaue sK3aMeHa KOHTPOJIbHAA
4 pabora
6. Ilonstue o rpynme. | [Ipopabotka  y4eOHOro  marepuana, YCTHBIII ompoc,
peleHue 3ajad4, MOJITOTOBKA K NpoBEpKa
KOHTPOJILHOM pa0oTe, TMOATOTOBKA K pelIeHus 32124,
claue SK3aMeHa KOHTpOJIbHA
2 pabora
7. Omnpenenenue | [Ipopabotka  yueOGHOrO Marepuana, YCTHBIH onpoc,
JeTCpMHUHAHTA, €Tr0 | pelLICHUE 3ajad4, MOATr0OTOBKA K MpOBCpKa
CBOMCTBA. KOHTPOJILHOH paboTe, TMOATrOTOBKA K penieHus 3ajad,
cliaue SK3aMeHa KOHTpOJIbHAA
4 pabora
8. O6parnas matpunia | [Ipopabotka  ydebHOro  MaTepuaia, YCTHBIH OIpoc,
pelmenue 3agad, IIOArOTOBKAa K cAade MpOBEpKa
yK3aMEHa 4 peuICHUA 3a1a4
9. Tlonstue o xoumbile, | [IpopaboTka  yueOHOTO  Marepuaina, YCTHBIH OIpoc,
moJie. pemeHue 3agad, IOArOTOBKAa K cAade [pOBEpPKa
3K3aMeHa 6 pelieHus 3ana4q
10. Konbwo | [Ipopabotka  ydeOHOro  marepuana, YCTHBIH 0Ipoc,
MHOTOYJICHOB. pelieHre 3aaay, IOATOTOBKAa K chade HIpOBEpKa
3K3aMeEeHa 6 peuICHuA 3aaa4
2 ceMecTp
11. Koneunomepnsie | [Ipopaborka  ydeOHOrOo  Marepuana, YCTHBIH o1poc,
JINHEHHEIE peuleHre 3aaay, IOATOTOBKa K cHade IpOBEpKa
[IPOCTPAHCTBA. DK3aMeHa 4 pemennd 3ajiad
12. Jluneiinbie | [lpopabotka  yueOHOro  Marepuana, YCTHBIi 01poc,
OTOOpaXKEeHUS pemenue 3agad, IOArOTOBKAa K cAade HpoBEpKa
BEKTOPHBIX JK3aMeHa pemcHus 3a1a
IIPOCTPAHCTB. 4
13.  Oproronaneubie | [IpopaboTka  ydeOHOro  Marepuaia, YCTHBIi 01poc,
OIIEpaToOpEkI. pemeHue 3agad, IOArOTOBKAa K cAade HpoBepKa
JK3aMEHa 2 peuICHUA 3a1a4
14. Cummerpuueckue | [IpopaboTka  ydeOHOro  marepuaia, YCTHBIH 0Ipoc,
OoIepaTopsl. pelienre 3aaay, IOATOTOBKAa K cHade NpoBepKa
JK3aMeHa 2 pelieHus 3aaa4q
15. Conpspxennoe | [Ipopabotka ~ ydeOHOro  mMarepuana, 2 YCTHBIH 0Ipoc,

dopma

14 u3 19




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
YV IbsSIHOBCKHUI TOCYAapCTBCHHBIN YHUBEPCUTET
®-Pabouas nporpaMma JUCHUIIHHBL
[IPOCTPAHCTBO. peleHue 3ajady, NOArNOTOBKAa K chaye npoBepKa
JK3aMeHa pelieHus 3agad
16. bununeiinsie | [lpopaboTka  yueOHOro  Marepuaia, YCTHBIH 0Ipoc,
byHKIMHA 1 GOPMBI. peuieHue 3ajad, IIOATOTOBKAa K cAade HIpOBEPKa
JK3aMeHa 2 perreHus 3a1a4y
17. EBkmunossl | [Ipopabotka  y4eOHOTO  Marepuaina, YCTHBIi O1poc,
IIPOCTPAHCTBA. pelienre 3aaad, IOATOTOBKAa K chade npoBCpKa
JIK3aMEcHa 2 peuIcHuA 3aaa4
18. Cucremsnl | [Ipopabotka  yyeOHOro  marepuaia, YCTHBIH o1poc,
KOOpAUHAT. pelienre 3amady, IOATOTOBKAa K chade MpOBEpKa
JK3aMEHa 2 pEUICHUA 3aaa4
19. [IpsimbIe u | [IpopaboTka  y4eObHOrO  Marepuaia, YCTHBIH OIpoc,
IUIOCKOCTHU pellenne 3amady, IOATOTOBKAa K cHade HIpOBEpKa
JK3aMEHa 2 pemI€Hud 3aaa4
20. Onementsl | [IpopaboTka  yyeObHOro  marepuana, YCTHBIH oIpoc,
BEKTOPHOH aJIreOpBhl. pelieHue 3agad, MOArOTOBKAa K chade IIpOBEpKa
JyK3aMeEcHa 2 peuicHuA 3aaa4
21. KBagpuku. [IpopaboTka  yuyeObHOro  Mmarepuaina, YCTHBIi 0Ipoc,
pelenne 3aga4d, IIOArNOTOBKa K cHade NpoBepKa
JK3aMEHa 2 pemI€Hud 3aaa4
3 cemecTp
22. I'pynnsl [TpopaboTtka yueOHOro Marepuana, YCTHBIH Ompoc,
pelienre 3amady, IOATOTOBKAa K chade NpOBEpKa
JIK3aMecHa 8 peuicHuA 3aaa4
23. Konblia [Ipopabotka  ydeOHOrOo  Marepuana, YCTHBIH OIpoc,
pellenne 3amady, IOATOTOBKAa K cHade [IpOBEpPKa
yK3aMEHa 4 peuICHuA 3aaa4
24. Ilona [TpopabGoTka  ydyeOHOro  MaTepuaia, YCTHBIII o11poc,
pelieHre 3aaady, IOATOTOBKAa K chade IpOBEpKa
3K3aMeEeHa 6 pelICHUA 3aaa4
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11. VYYEBHO-METOJAYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

a) CniMcok peKoMeH1yeMoil JIuTepaTypbl
OCHOBHAasI
1. Unbun, B.A. AHanuTudeckas reoMeTpus : Y4eOHHK 1)1 By30B 110 crell. "[Ipukt.
matemaruka" u "®Ousuka" / Unbun Bnagumup Anekcannposud, 3. I'. [To3HsIk. - 4-e u3., 0. -
Mockaa : Hayka, 1988.
2. Kypom A.I'. Kypc Boiciieii anreOpsl : yueOHUK Ui By30B 1o crenl. "MaTtemaruka"
| Kypomr Anekcannp I'ennagueBuy. - 17-e usz., crep. - CII6. : Jlans, 2008. - 432 c.
3. Kocrpukun A.U. JIuneitnas anredpa u reomerpus : yue0. mocobue / Kocrpukun Anekceit
NBanoswuy, 0. . ManuH. - 4-e u3n., crep. - CIIO. : Jlans, 2008. - 304 c.

JAOMOJIHUTEIbHAS

1.  Knerenuk /[.B. COOpHUK 33724 11O aHATUTHYECKON reOMETpHH : yuel. mocodue

| Knerenuk JlaBua Buktoposuy; mox pea. H. B. Epumosa. - 12-e uzn., ctep. - Mocksa : Hayka,
1975. - 240 c.

2.  Mumenko C.II. 3agauu u anropuTmsl aredpsl : yued. nocodbue mis 1 kypea. . 1:/
Mumenxo Cepreii [lerposuy, B. M. Iletporpaackuii ; @uaMI'V. - YabsHoBck, 1992. - 33 c.

3. Mumenko C.I1. 3agauu u anropuTmsl aredpsl : yued. nocodue. Y. 2 / Mumienko Cepreit
[TerpoBuy, U. FO. CBupugona. - Yassnosck : Yul'V, 2000. - 106 c¢. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/1109/mishenko.pd4

4 TTpockypsikoB, U.B. COopHuK 3a71a4 o JIMHEHHOH anredpe : yued. mocodue mist Gpus.-mart.
creil. By30B / [IpockypsikoB Urops Bnagumuposuu. - 6-e uza., crep. - Mocksa : Hayka, 1978.
5. Iy6epounnep O.H. 3anaun u ynpaxHeHus 1o anaauTuaeckoi reometpuu / O.

H. LyGepOunnep. - 34-e u3n., crep. - CIIO. : Jlans, 2009. - 336 c.

yueOHO-MeTOoAn4ecKas

1. ®ponora 0. HO. 3amgauu u anropuTMBbI TUHEHHOHN areOpHl : yued.-MeTo 1. TocoOue 1o Kypey
"JIuneitHas anrebpa u anaaut. reomerpus” / @ponosa FOnus FOpsesHa, T. B. Ckopas ; Yal'Y,
OMuMT. - Yabstosek : Yal'V, 2013. - URL
http://lib.ulsu.ru/MegaPro/Download/MObject/177/frolova.pdf

2. Camoitnios, JI. M. Pemenue 3a/1a4 o aHAIUTHYIECKOW TEOMETPHUH Ha TUIOCKOCTH : y4e0.-
meTo. mocobue / JI. M. Camoiinos, FO. FO. ®@ponosa, T. B. Ckopas ; Yal'Y, ®DMullT. -
Vaesuosek : Yal'Vv, 2015.

3. Mumenko, C. I1. Kpusblie Broporo nopsjka : yued.-meroa. nocodue / C. I1. Mumenko, JI. M.
Cawmoiinos, 0. 0. ®pomnosa ; Yal'Y, ODMUUAT. - ViuesHosck : Yal'Y, 2016.

4. MeTtoaudecKkue yKa3aHusl JIJIsl CAMOCTOSATEIHHONU PabOThI CTYACHTOB IO TUCITUTLINHAM
«Anrebpa» u «I'eomeTrpusi» s ctyaeHToB cneruanuteta 10.05.01 «KommnbroTepHas
6e3omacHocTh» / FO. FO. @ponora; Ynl'Y, DMUKNAT. - Yaesuosck : Ynl'Y, 2019. - 13 c. -
HeonybnukoBauusiii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/10574 -
Pexxum noctyna: ObC Yal'V. - TekcT : 31€KTpOHHBIN.

CornacoBaHo: —~ - ;
’ﬂ,( i 17 s /" > Wb Aj,] ( (’/ /76 e Y - (0 ,«’w_m_m

JIO/KHOCTB COTPYAHYKA Hay4HOH OHOIHOTEKH OHO NO/NUChH
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0) [Iporpammuoe odecneuenne: MoniOduc CtaHgapTHeIn, AnbT Paboyasa ctaHuums 8.
8) IIpogheccuonanvruvle 6azvl OAHHBIX, UHGOPMAYUOHHO-CNPABOUHBLE CUCTIEMbL

1. J1eKTPOHHO-0MOJINOTEeYHbIE CUCTEMBbI:

1.1. IPRbooks : 31eKTpOHHO-OMOIMOTEUHAs CUCTeMa : CalT / rpynma kommnanuid Aii [Tu
Ap Menama. - Capatos, [2021]. — URL: http://www.iprbookshop.ru. — Pexum mocryma: st
3apPETUCTPUP. MOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

1.2. TOPAUT : osnexrponHo-OGuGnHOTeuHast cuctema : cailt / OOO DieKTpoHHOE
usnarenscteo FOPAMT. — Mocksa, [2021]. - URL: https://urait.ru. — Pexum nocryma: s
3apEerucTpUp. Mojab30BaTenei. - TEKCT : 3JIeKTPOHHBIH.

1.3. KoHCynbTaHT CTyJeHTa : 3JEKTPOHHO-OmOmmoreunas cucrema : cadt / OOO
[Momurexpecypc. — Mockpa, [2021]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. —
Pexxum noctyna: s 3apeructpup. moiab3oBaTtenei. — TEeKCT : 3JIEKTPOHHBIM.

1.4. KoHCynbTaHT Bpaua : 3JIEKTPOHHO-OuMOMMoTeuHas cucrema : caiit / OOO Beicmas
IIKOJIa OpPraHu3alyd M YIOPaBJIECHUS 3APABOOXpPaHCHUEM-KOMIIEKCHBI ~ MEIULIMHCKHI
KoHcanTuHr. — MockBa, [2021]. — URL: https://www.rosmedlib.ru. — Pexxum mocryna: s
3apPErUCTPUP. MOJIb30BaTENEH. — TEKCT : JIEKTPOHHBIN.

1.5. Bonpmas MeauiuHcKkas OUOIMOTEKa : AJICEKTPOHHO-OMOIMOTEYHAs] CUCTEMA : CaiT /
OOO bykarn. — Tomck, [2021]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum mocryma:
JUTSL 3apETUCTPUP. MOJIb30BaTeNei. — TEeKCT : AIIeKTPOHHBIH.

1.6. Jlanb : snekTpoHHO-OMOMMOTEeuyHas cucrema : cadt / OO0 DBC Jlanp. — CaHKT-
[TerepOypr, [2021]. — URL: https://e.lanbook.com. — Pexxum mocTtyna: s 3apeructpup.
IIOJIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

1.7. Znanium.com : aneKTpOHHO-OMOIHOTeuHass cuctema : cadt / OOO 3HaHuyM. -
Mocksa, [2021]. - URL: http://znanium.com . — Pexum pgocrtyma : JUis 3aperucTpup.
MOJIb30BaTeNe. - TEKCT : JJIIEKTPOHHBIM.

1.8. Clinical Collection : kosexuusi Aas MEIULIUHCKUX YHUBEPCHUTETOB, KIMHUK,
MEIUILIUHCKUX OoubINOTEK // EBSCOhost : [mopTan]. — URL:
http://web.b.ebscohost.com/ehost/search/advanced?vid=1&sid=9f57a3e1-1191-414b-8763-
€97828f9f7e1%40sessionmgrl02 . — Pexxum poctyma : Jjisi aBTOpU3. MoJib3oBaTenei. — Tekcr :
AJIEKTPOHHBIN.

1.9. Pycckuii s3bIK KaKk WHOCTPAHHBIA : DIIEKTPOHHO-O00PA30BaTEIbHBIA pecypc Ams
MHOCTpaHHbIX cTyaeHToB : cailTt / OO0 Komnanus «Ai [Iu Ap Menua». — Capatos, [2021]. —
URL: https://ros-edu.ru. — Pexxum poctyma: sl 3apeructTpup. mojb3oBareneid. — TekcT :
AJIEKTPOHHBIN.

2. Koncyabsrantllinioc [DnexTpoHHBIH pecypc]: cnpaBouyHas mpaBoBas cuctema. /000
«Koncynberant [Imtocy - DnextpoH. naH. - Mocksa : Koncynerantllntoc, [2021].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. ba3a naHHBIX MEPUOAMYECKUX M3JIaHUM : 3JeKTpoHHBIEe XypHansl / OO0 UBUC. -
Mocksa, [2021]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum noctyna : mis
aBTOPH3. NOJIb30BATENEN. — TEKCT : AIEeKTPOHHBIN.

3.2. eLIBRARY.RU: nayunas osnextpoHHas Oubmuoreka : caidt / OOO Hayunas
Dnextponnas bubmmorexa. — Mocksa, [2021]. — URL: http://elibrary.ru. — Pexxum mocryma : s
aBTOpH3. NOJIb30BATENEN. — TEKCT : AJEKTPOHHBIN

3.3. «Grebennikony : sanextponnast 6udauoreka / U] I'pedbennukos. — Mocksa, [2021]. —

URL: https://id2.action-media.ru/Personal/Products. — Pexum poctyma : Jjs aBTOpHS3.
MOJIb30BaTeNe. — TEKCT : ANEeKTPOHHBIN.
4. HaunuoHadbHasi JJIeKTPOHHAsi OWOJMOTEKA : DICKTPOHHAas OHOIHOTEeKa

denepanbHasi Tocy1apcTBeHHass MHGOPMAITMOHHAS CHCTeMa : calT / MUHHCTEPCTBO KYIbTYphI
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P® ; PI'b. — Mockga, [2021]. — URL: https://H36.pd. — Pexum moctyna : aist moiab30BaTesen
Hay4qHOU OMOIMOTEKH. — TEKCT : DJIEKTPOHHBIH.
5. SMART Imagebase I EBSCOhost : [mopTau]. — URL:

https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum poctyma : JUisl aBTOPH3.
nojib3oBareseid. — Mi300pakeHue : 3IeKTPOHHBIE.

6. ®enepanbHble HHPOPMALMOHHO-00Pa30BaTeIbHbIE MOPTAJIBI:

6.1. EnuHoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam . deaepalbHblid mopTan /
yupeautens ®IAOY A0 HPI'OIl u UT. — URL: http://window.edu.ru/ . — Tekcr :
3JIEKTPOHHBIMN.

6.2. Poccwmiickoe oOpaszoBanue : denepanbHblii mopran / yapeaurens GIAOY 1O
LIPT'OIT u UT. — URL: http://www.edu.ru. — TekcT : 371eKTpOHHBIA.

7. O6pa3oBaTesbHble pecypebl Yal'y:

7.1. Dnekrponnass Oubnuoreka Ynl'Y : monyns ABUC Mera-ITIPO / OOO «/lara
Okcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum noctyma : amisi mosib3oBatelnieit
Hay4YHOI OnOIMoTeKu. — TeKCT : 3JICKTPOHHBIMA.

CoracoBaHo: B
/ 7, 1)
3am.navanpnuka YUTuT  / KioukoBa A.B. [/ /- 7 /7
JlomkHoceTs cotpyannka YUTuT ®UO nosfcy 7

/

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI:

AyauTopuu sl IPOBEICHUS JIEKIIUN, CEMUHAPCKUX 3aHATHH, JIs1 TPOBEJICHUS TEKYILETO
KOHTPOJISI U IPOMEKYTOUHOM aTTeCTallMU, TPYIIOBBIX U HHAMBUYAIbHBIX KOHCYJIbTAIUI.

AynuTopun yYKOMIUIEKTOBaHbl CHEUAIU3UPOBAHHOW MeOenplo, y4eOHOM JTOCKOM.
[Tomemenuss A8 CaMOCTOATENBHOW pabOThI OCHAIEHbl KOMIIBIOTEPHONM TEXHUKOW ¢
BO3MOXHOCTBIO IIOJKJIIFOUEHHUA K CCTH «HHTCpHeT» 1 obOecrieueHuEM J0CTyIla K 3J'I€KTpOHHOI\/JI
UH(PPOMALIMOHHO-00pa30BaTeNbHOM cpelie, NEKTPOHHO-0MOIMOTEYHON crCTEME.

13. CIEQMAJIBHBIE YCJIOBUA J1JIS1 OBYYAIOLIIUXCS C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

B cnysae HeoOXoguMocTH, o0OydaromMMCs M3 4YHCIAa JUI C OTrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 370pOBbsI (TIO 3asBJIEHUIO OOYyYaromerocs) MOTYT IpeliaraTbcs OIHU W3
CIIEAYIOIIMX BapUaHTOB BOCHPHUATHS HHGPOPMAMK C YYETOM MX HWHAWBUIYAIbHBIX
NcUX0(U3NIECKUX 0COOEHHOCTEM:

— JUIs JIMIL ¢ HApYILICHUSMH 3pEHMS: B Ie4aTHOU (hopMe yBeTHMueHHBIM pU(TOM; B hopme
JJIEKTPOHHOTO JIOKyMeHTa; B Qopme ayauodaitna (mepeBoj ydeOHBIX MaTepuajoB B
ayauodopmar); B MedaTHOW ¢opme Ha s3bike bpaiins; MHAMBHIyadbHBbIE KOHCYJIBTAIMH C
IMPUBJICYCHUEM TI/I(l)J'IOC}’p}IOHepeBOJI‘II/IKa; WHIWBUAYAJIbHBIC 3a1aHUA U KOHCYJIbTalluH,

- AN JMII ¢ HapyIIeHUSIMH Ccllyxa: B MedaTHoOW Qopme; B QopMe 3JIEKTPOHHOTO
JOKYMCEHTA, BUJACOMATCpHahbl C CY6TI/ITpaMI/I; HHAUBUAYAJIbHBIC KOHCYJIbTallUN C IIPUBJIICUCHUEM
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CypAOIICPCBOAYMNKA, MHIUBUAYAJILHBIC 3a/IaHUS U KOHCYJIbTAllUU,

— Ui JIMI] C HApYIICHWSIMH OIOPHO-JBHTATEJIbHOIO armiapara: B IEeYaTHOW ¢opme; B
dbopMe SIEKTPOHHOTO [OKyMEHTa; B Qopme ayauodaiina, WHIUBUIAYyalTbHBIC 3aJaHUS U

KOHCYJIbTAllUH.

PazpaboTtunk

Pazpabotunk

dopma

JIOLICHT ®ponosa 10.10.
JIOJDKHOCTE OUO
npodeccop Cawmoiinos JI.M.

JIOJDKHOCTD
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