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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA JUCHHUITJIMHbI

eab (eau) OCBOCHHS TUCITATUINHBI:
— O3HAKOMJICHHE C OCHOBHBIMH TOHSTHSMH aireOpbl U T€OMETPHH, OCBOGHHE METOJOB M CIOCOOOB
peleHust anredpandecKux U TeOMETPUUYESCKHX 3a/1a4,
— (opMUpOBaHUE Yy CTYJEHTOB TOTOBHOCTH K PEIICHUIO y4eOHO-TIPOGECCHOHATBHBIX 33a/]a4 B 00JIacTH
areOphl ¥ TEOMETPUU, HEOOXOTUMBIX JIJISl HCTIOIh30BAHUS B IPYTUX TUCITUTLINHAX.

3amaun:

— HU3yueHUE OCHOB anreOpbl U reoOMETPUH, HEOOXOAMMBIX AJIi OCBOCHMS JAPYrMX MaTeMaTHYeCKUX
JUCLUIUINH, U Pa3BUTHE IPAKTHUECKUX HABBIKOB PELLIEHUS COOTBETCTBYIOIINX 3a/1a4;

— npuobpereHue OO0y4YalOIIMMUCS HABBIKOB pealu3alii TEOPETHUYECKUX 3HAHMM Ha MPAKTHKE C
MPUMEHEHUEM MHTEPAKTUBHBIX METOJOB U 3aKPEIJIECHUEM COOTBETCTBYIOIINX KoMieTeHIni coriacHo OOII
MOJTrOTOBKM OakanaBpoB 1o HampasieHuio noarotoBku 10.03.01 HMudopmanmonnas 6e30macHOCTh €
npodunem «bezonacHOCT, aBTOMaTHU3WPOBAHHBIX CHCTEM (MH(OPMALMOHHBIE TEXHOJOTHUH U 3JIEKTPOHHAs
IIPOMBIIITIEHHOCTB ) ».

2 MecTo JTUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOM MPOrpaMMbl

JuctumnimHa oTHOCHTCS K 0a30Boi yacTu 6:10ka [l «AucuummmuHer (MOTYITN )
[IpepexBU3UTHI AUCUUILUIUHBL: Omcymcmayom

[Moctpexkusutel aucuutumnbl: b1.J[.b.17 JJuckpemnas mamemamuxa, b1.J{.B.23 Hngpopmamuxa,
b1.J1.5.37 OcHnosbt meopuu pacnosuasanus obpaszoe, b1.J[.b.38 3awuma ungopmayuu om ymeuku no
mexuuyeckum Kananam, b1.J[.B.1 Ilpuxnaonas meopus ancopummos u MamemamuyecKol J02UKU 6
sviyuciumenvuou — mexuuxe, b1.J[.B.2  Memponocus u  asnekmpopaouousmepenus,  b1.J[.B.3
Mamemamuueckue ocnoswl kpunmonoeuu, b1.J[.B.5 Ocnoevl cmezanoepaghuu, b1./].B.9 3awuma docmyna 6
asmomamuzupogarHvix cucmemax, b1.J[.B.2.3.1 Cucmemvl pacno3nasanus oopazos

3 TpeOoBaHusi K pe3yJabTaTaM 00y4eHHs M0 U CIUTIINHE

[Iponecc n3yueHus: TUCHMITIMHBI HAIIPaBJIeH HA (OPMUPOBAHUE CICTYIONIUX PE3YIbTaTOB 00yUEHUS

Kox 1 HanmenoBanue
dbopMHupyeMBIX
KOMIIETEHIIU A

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaTbl 00y4eHUs
0 JUCUUIUINHE, XapAKTEPU3YIOIIUE
sTanbl GOpMUPOBAHUS KOMIIETCHIIUH

YK-1 Cnocoben
OCYHICCTBJIATD IMOUCK,
KPUTHYECKUI aHaIN3
1 CUHTE3
nHpopManuu,
IMPUMCHAITH
CUCTEMHBIN ITOAXO0
AJIg pCUICHU A
MOCTaBJICHHBIX 3a7a4

YK-1-B-1 Ilpumensier punocodckue
OCHOBBI TIO3HAHUS U JIOTUYECKOTO
MBIIIEHHSI, METOJIbl HAYYHOT'O TIO3HAHMS,
B TOM YHCJI€ METO/IbI CUCTEMHOTO
aHaJIn3a, /Ui pelIeHus MOCTaBIEHHBIX
3aja4

VYK-1-B-2 OcymecTBisieT KpUTHIECKUT
aHaJIN3 ¥ CUHTE3 UH(OpMAIIHH,
MOJIYYE€HHOM U3 pa3HbIX HCTOYHUKOB
VK-1-B-3 IlonnmaeT OCHOBHbIE
3aKOHOMEPHOCTH U TJIaBHBIE OCOOEHHOCTH
COILMAJIEHO-UCTOPUYECKOTO PAa3BUTHUS
Pa3IMYHBIX KYJIbTYpP B STUYECKOM U
¢unocopckoM KOHTEKCTE

YK-1-B-4 Ilpumensier meToasl coopa,
XpaHeHus, 00pabOTKH, Nepeauu, aHaIu3a

3HATh: OCHOBHBIE MTOJIOXKEHUS
COOTBETCTBYIOIIUX Pa3/IeiI0B alreOpbl
Y T€OMETPUU: MATPULIbI U
OTIPENICIUTENN, CUCTEMBI IMHEHHBIX
YPaBHEHHH, KOMIIJIEKCHBIE YHUCIIA,
BEKTOpHBIE MPOCTPAHCTBA, TMHEUHBIE
OIIEpATOPBl, aHATTUTHYECKAsI TEOMETPUSI.
YMeThb: NpUMEHSITh METOBI aNreOphl U
reoMeTpuH Jj1si coopa, 00padboTKH,
aHaJM3a ¥ CUHTE3a HH(POPMALINU C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
TEXHOJIOTH.

BJiajieTh: HaBBIKAMH HCIIOJIb30BaHUS
COBPEMEHHBIX MaTeMaTHYECKHX
METO/0B alreOpbl U TEOMETPUH K
OIHCAHMIO, AHAIIU3Y, TEOPETUUECKOMY
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Kon n HaumeHoBaHue
bopmMHpyeMBIX
KOMIIETEHIN I

KO,Z[ U HAUMCHOBAHUC MHUKATOpA
JOCTHXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yabTaThl O0yUeHUS
M0 IUCLMIUIUHE, XapaKTEPU3YIOLINE
sTanbl GOPMUPOBAHMS KOMITETEHIIUI

U CHHTe3a HH(OpMAIIH ¢
HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
TEXHOJIOTUH JUIS peIICHHs TOCTABICHHBIX
3aja4

VYK-1-B-5 ®opmynupyer u
apryMEHTHUPYET BBIBOJIbI U CYXKJICHHS, B
TOM YHCJIe C IPUMEHEHUEM
¢dbunmocodckoro MOHATUHHOTO anmapara
YK-1-B-6 ®opmynupyeT cOOCTBEHHYIO
IpaXkJaHCKYI0 U MUPOBO33PEHUYECKYIO
ITO3ULIMIO C OIIOPOM HA CUCTEMHBIN aHAJIN3
(bumocopCKux B3TIAIOB M UICTOPUUECKUX
3aKOHOMEPHOCTEH, IIPOLIECCOB, SIBIICHUN U
COOBITHH

U OKCIICPUMCHTAJIbHOMY
HCCIIEI0BAHUIO, MOJIEIIMPOBAHUIO
SIBJIEHUM U TIPOLIECCOB.

YK-2 Cnocoben
OTIpeeIATh KPyT
3aja4d B paMKax
IOCTAaBJICHHOHU LIETIU U
BBIOMpATH
ONTUMAJIbHBIE
CTIOCOOBI UX PELICHHUS,
UCXOJS U3
JNEUCTBYIOLIUX
MIPaBOBBIX HOPM,
MMEIOIINXCS PECYPCOB
Y OTpaHUYEHUN

YK-2-B-1 IloHuMaeT K1accHYeCcKyro
CTPYKTYpY IIPOEKTa C y4eTOM
ONITUMH3AIMU PECYPCHOT0 00ecTIeYeHu s,
CIOCOOBI IPEACTABICHUS IPOEKTA
YK-2-B-2 ®opmMynupyeT ey U 3a1a4u
IIPOEKTA, CTPYKTYPUPYET 3Talbl Ipolecca
OpraHU3aIMH IPOSKTHOMN eATEIbHOCTH
VYK-2-B-3 IIpumeHseT 2JIeMeHThI aHaIn3a,
TUTAHUPOBAHUS U OLIEHKU PUCKOB IS
BbIOOpa ONTUMAJIbHOMN CTpAaTeruu
pa3BUTHS 1 0OOCHOBAHUS YCTOWYUBOCTH
IIpOEKTa

VK-2-B-4 B pamkax 1eiau npoexkTa
OIUPAETCS Ha IIPABOBBIE HOPMBI
OCHOBHBIX OTpaciieil pocCUiicKoro
3aKOHOJaTeIbCTBA IIPU NOCTAHOBKE IieNei
U BBIOOpE ONTHMAIIBHBIX CIIOCOOOB MX
JOCTHKEHUS; 00J1a1aeT HaBbIKaMU
MCIIOJIb30BAaHUSI HOPMATUBHO-TIPABOBBIX
pecypcoB B pa3paboTKe U pealn3aluu
IIPOCKTOB

3HaTh: OCHOBHBIE MOJIOKEHUS
COOTBETCTBYIOIIUX PAa3/EJoB anreOpsbl
Y TEOMETPUHU.

YMeTh: pemarb 3aJa4u C
NPUMEHEHHEM METOJOB airedpbl U
reOMETPUH B IJIAHUPOBAHUU U OLIEHKH
PUCKOB JUIsi BbIOOpa ONTHUMAIILHOMN
CTpaTeruu pa3BUTHS M OOOCHOBaHUS
YCTOMUYMBOCTHU MIPOEKTA

Biajerb: HaBbIKaMH TIOCTAHOBKU U
dbopManu3auy pazTUuIHBIX

3aJa4 OLIEHWBAaHUSA MOJENeld U UX aHa-
nn3a, TPeOYIONUX

UCIIOJIb30BAaHUSI METOJOB airedpbl U
T€OMETPHUH.

OIIK-2 Cnocoben
MNPUMCHATH
MH(pOpPMaIMOHHO-
KOMMYHUKAIITMOHHBIC
TEXHOJIOTHH,
[IpOrpaMMHEIE
CpeACTBa CHCTEMHOTO
U MIPUKIATHOTO
Ha3HAYCHUS, B TOM
qucle
OTEYECTBEHHOTO
IIPOU3BOJICTBA, I
pereHus 3a1a4

OIIK-2-B-1 Beibupaer, 000CHOBBIBAET 1
MPUMEHSIET COBpEeMEHHbIE 3((EeKTUBHBIC
WH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIC
TEXHOJIOTUH, IPOTPAMMHBIE CPE/ICTBA
CHCTEMHOT'O ¥ MPHUKJIATHOTO Ha3HAYCHHUS,
B TOM YHCJIE - OTEYECTBEHHOTO
MIPOU3BOJICTBA, [UIS PEIICHHS 3324
npodeccCHoHABHOM IeATEIPHOCTH

3HATB: OCHOBHBIE MOJIOKEHUS
COOTBETCTBYIOIIUX Pa3/Iei0B alreOphl
U TE€OMETPUH.

YMers: pemaTh 3a7a4u ¢
MPUMEHEHUEM METOJI0B alnreOpsl U
T€OMETPHH B BHIYHCIUTEIBHBIX
paborax.

BiiajieTh: HaBBIKAMU TPUMECHCHHUS
COBPEMEHHOT0 MaTeMaTH4YECKOTr0
UHCTPYMEHTAPHS JUTSI PEILICHHS
3a/1a4 npodeccuoHaIbHOM
JESATENBHOCTH.

npodeccroHabHOM

JESTSIbHOCTH

OIIK-3 Cnocoben OIIK-3-B-1 IIpou3Boaut HeoOxoauMbie  |3HATh: OCHOBHBIC TIOHSTUS U
UCII0JIb30BATh BBIYHMCITUTENIbHBIE PA0OTHI C OTIpEICTICHHUS pa3/IeiioB ajareOpbl U
HEOOXOIUMBIC WCIOJIH30BAHNE COBPEMEHHBIX alllapaTHO- | TCOMETPHUH.




Kon n HaumeHoBaHue

KO,Z[ U HAUMCHOBAHUC MHUKATOpA

[Tnanupyemble pe3yabTaThl O0yUeHUS

OPMHUPYEMBIX 10 IUCLMIUIMHE, XapaKTEPU3YIOLIue

opumpy . JOCTHIKEHHS KOMIIETEHLIUH AHCH > Xap P HHe
KOMIIETEHLIUI 3Tanbl GOpMUPOBAHUS KOMIIETEHIUI

MaTeMaTHU4eCKUe IIPOTrPaMMHBIX CPEICTB AJIs pELICHUS YMerh: pemaTts 3a1a4u C

METOBI ISl PeTICHHSI
3amaq
npodeCcCuOHATBHON
ACATECIIbHOCTHU

3a51a4 Mpo(eCCHOHATBHON IeITeIbHOCTH

NPUMEHEHHEM METOJIOB alreOphl U
TCOMCETPHUU B BHIYHUCIIUTCIbHBIX
paboTax ¢ UCIOJIb30BaHUE
COBPCMCHHBIX aIlllapaTHO-
POTPAMMHBIX CPEJICTB.

BHageTL: HaBbIKaMU ITPUMCHCHU
MaTeMaTHYECKUX METOJIOB aJIreOphI 1
TCOMCTPHUH B UCITOJIb30BAHUU
COBPEMEHHBIX aIapaTHo-
MMpOrpaMMHBIX CPCACTB AJId PCUICHUA
3aa4 npodeccuoHaIbHOM

JeSITeIbHOCTH
OIIK-4 Cniocoben OIIK-4-B-1 Pa3pabaTsiBaeT 1 IpuMeHSET |3HATh: OCHOBHBIC  TIOHATHUS  H
MPUMCHSITh IIPU IPOCKTUPOBAHUU MOJETH OOBEKTOB  |ONpEACTCHUS pPa3/eioB anreOpbl u
HE00X0IMMBbIE 3aIUThl, HAPYILIUTENS, YTPO3 U CUCTEM TEOMETPHH.

¢du3nyeckue 3aKOHbI U |3alUTHl HH()OpMaIuu Ymern: pemars 3a1a4u C
MOJIETH JIJISl pEeLIeHUS NPUMEHEHHEM METOIO0B anredpel u
3aja4 reOMEeTPHH B pa3paboTke U
npodeccroHanbHOI MPOEKTUPOBAHUU MaTeMaTUYECKUX
JeITeIbHOCTHU MOJICIIEH.

ByajgeTh: HaBBIKAMH HCIOJB30BaHUS
MaTEMaTHYECKUX METOIOB B
NPOCKTUPOBAHUH MOJCI  OOBEKTOB
3aIUTHl UHOOPMAIINH.

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHbIE eAMHUITHI (144 akageMUYecKuX Jaca).

TpynoemMKocTb,
Bun paGoter aKaJeMHYECKHUX YacOB
1 cemectp BCETO
OO0masi TpyI10éMKOCTh 144 144
KonrakrHasi pabora: 55,25 55,25
Jlexrum (JI) 28 28
[Tpaktnueckue 3arstus (I13) 26 26
Koncynpramuun 1 1
ITpomesxyTouHas arrectanus (3a4eT, YK3aMeH ) 0,25 0,25
CamocrosiTesibHas padoTa: 88,75 88,75
- 8bINOJIHEHUE UHOUBUOYAIbHO20 MEopyecko20 3a0anusi (UT3);
- 8bINOJIHEHUe pacuemHo-epaguueckozo 3adanus (PI73);
- CAMON0020Mo8Ka (npopabomka u no8mopeHue 1eKYUOHH020 Mamepuana u
mamepuana y4eOHuKo8 u y4eonvix nocoouii;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- H0020MOBKA K KOLLOKBUYMAM,
- N0020MOBKA K PYOEHCHOMY KOHMPOIO U M.N.)
Bua utorosoro KoHTpoJIA (3a4eT, IK3aMeH, N depeHIIHPOBAHHBII IK3aMeH
3a4er)




Paznensl nucnumiveel, n3ydaemsie B 1 cemectpe

KonnuecTBo yacos
Ne HawnmenoBaHue pa3aenos AyATOpHa BHEay/I.
paszena BCETO pabora
T3 | 7P pabora
1 KommiekcHble uncna 18 2 2 14
2 MaTtpuibl 1 OIpeIeIuTEIN 12 2 2 8
3 CucTemMbl TUHEHHBIX YpaBHEHUHT 14 4 4 6
4 BekropHast anrebpa 14 4 2 8
S) JIuneiiHble NpocTpaHCTBA 22 4 4 14
6 [IpsiMast ¥ IIIOCKOCTh 18 4 4 10
7 KpuBble 1 TOBEPXHOCTH BTOPOTO MOPSAKA 22 4 4 14
8 Jlunelinpie onepaTopbl 24 4 4 16
Hroro: 144 28 | 26 90
Bcero: 144 28 | 26 90

4.2 Coagepxxanue pa3iejioB AU CHUNINHbBI

Pa3znen Ne 1 KomnuiekcHble yncia

KommiekcHble umcna. AnreOpanyeckas W TpPUTOHOMETpHUYecKas (opma 3alucu KOMILJIEKCHOTO
quclia. I[eﬁCTBHH HaJa KOMIIJICKCHBIMU YHCJIaMU: apI/I(bMeTI/I‘IeCKI/Ie orcpanru, BO3BCACHHUC B CTCIICHD,
W3BJICUCHHE KOPHS IM-0M CTemeHW u3 KoMruiekcHoro uucia. @opmyner Dinepa. [lokazarensHas dopma
KOMILJIEKCHOTO YHCTIa.

Pazgea Ne 2 Marpuubl 4 onpeaejuTe .

ManI/II_[aZ OCHOBHBIC TIIOHATHUA W OHNPCACICHUA, BUIAbI MATpPHUII. Onepaunn Haa MaTpUuliaMu:
CIIO)KEHHE, YMHOKEHUE Ha YHCII0, YMHOKEHHUE JIBYX MaTpull, TpaHcnoHupoBaHue. CBoicTBa onepaiuii Haj
MaTpuIlaMH. DJeMeHTapHble npeoOpa3oBaHus. [lerepMuHaHTHI: onpeneneHue. JleTepMHUHAHTBI BTOPOTO U
TPEThero MOPSAIAKOB, MpaBUiia WX BblUKCICHHs. [IpaBUIO BBIYMCIEHUS [ETEPMUHAHTa M-TO MOPSAIKA.
OcCHOBHBIE CBOMCTBa JETEPMHHAHTOB. BBIpOXKIEHHBIE U HEBBIPOXKIACHHBIE MaTpuilbl. OOpaTHass MaTpuULa.
YcnoBue cymectBoBaHusi o0patHor Matpuilbl. CriocoObl HaXOXKACHHUS OOpaTHON MaTPHIIBI: C TTOMOIIBIO
QJICMCHTApPHBIX Hp€O6paBOBaHHﬁ, C IIOMOIIBIO HpI/IBe,Z[eHHOI\/'I MaTpulbl. Panr MaTpulbl: OCHOBHBIC ITOHATHA,
ornpezeneHusi, ceoiictBa. OCHOBHBIE TEOPEMBI O paHre MaTPHUIbl. MeTO bl HAX0XKICHUS PaHTa MaTPUIIHL.

Pazngea Ne 3 CucremMbl JIMHEHHBIX YPABHEHHU I

Cuctembl nuHelHbIX ypaBHeHud (CJIY). OcHoBHbIe moHATHS u omnpeaeneHus. Pemenune CITY
MaTpUYHbIM MeTonoM, MmeronoMm Kpamepa u Taycca. Pemenme CJIY, oOmas Teopus. YcioBus
coBMecTHOCTH: TeopeMa Kponekepa-Kanemnum — kpuTepuii COBMECTHOCTH; KPHUTEPU HECOBMECTHOCTH.
OnHoponHas cucTeMa JIMHEHHBIX ypaBHeHHH. DyHaameHTanbHas cucreMa pemieHuid. OOiiee perieHue
CHUCTEM JIMHEHHBIX YPaBHEHHUI.

Paznea Ne 4. BekropHas ajiredpa

BexTopel: OCHOBHBIE NOHSTHSI W ompenencHus. JInHeliHble onepanuu Haja Bekropamu. CBoMcCTBa
JIMHEMHBIX onepannii Haa BekTopaMmu. Cuctembl KoopauHat. JlekapToBa cucrema koopauHaT. KoopanHatel
TOYKH U BEKTOpPA B IEKapTOBOM cucTeMe KoopAuHarT. /[eneHne oTpe3ka B 3alaHHOM OTHOIIEHUH. JlekapToBa
MpPSAIMOYTOJIbHAsT cUCTeMa KoopAauHaT. CKalspHOE M BEKTOPHOE IPOMU3BEIECHHE, ONPENEICHUE, CBOMCTBA.
CMmenianHO€ IPOU3BENIEHUE, ONIPEIETIEHHUE, CBOICTBA.

Pa3nesa Ne 5. JInHeiiHble NPOCTPAaHCTBA

BekropHoe npocTpaHcTBO. JIMHEHAs 3aBUCUMOCTh U HE3aBUCUMOCTh CHCTEMBI BEKTOPOB. Y CIIOBUS
U KpUTCpUHU JIMHEHHOM 3aBUCUMOCTH U HE3aBHCHMOCTH CHCTEMBI BCKTOPOB. ba3uc cucremnl BCKTOPOB.
Paznoxxenne BekTopa mo Oasucy. KoopaunaTel BekTopa. JIMHEHHBIE omepanmuy HaJI BEKTOpaMU B
KOOpAWHATHOH (opme.



EBknunoBo mpocTpaHcTBO. CkangpHoe mnpousBenaeHue. OnpeneneHue, CBOWCTBA CKaJISPHOTO
npousBeaeHus. [loHsTHE eBKINA0Ba IpocTpaHCcTBa. [[1Ha BeKTOpa U yroi MeXay BeKTopaMu. BeipakeHue
CKaJSIPHOTO MPOU3BEACHUS Yepe3 KOOpAWHATHl COMHOXKUTeNel. OpToroHanbHbie 0azuckl. OpTOroHANBHEIE
MaTpulbl. MeTo1 OpTOroHaNU3alNH.

Pazngea Ne 6. Ilpsimasi 1 IJIOCKOCTH

[psimbie UM U mockoctu. OO6Iee MoHATHE 00 YpaBHEHUSAX. Y paBHEHUS MPSAMBIX U MIJIOCKOCTEH.
B3anmHoe pacnonokeHue TpsSMBIX M IJIOCKOCTeW. PaccTossHue OT TOYKM 10 MOpsIMOM M IIJIOCKOCTH.
PaccrosiHMe Mexny CKpEIIMBAIOIIUMMHUCA NPSAMBIMM JUHUSAMH. lIpsAmas 7IuHUA B IHPOCTPAHCTBE Kak
nepeceyeHue IByX miockocteil. OCHOBHBIE 3a/1a4M O IPSIMBIX U MIOCKOCTSIX.

Paznea Ne 7. KpuBble 1 MOBEPXHOCTH BTOPOI0 MOPSAIKA

Kpussie BTOpOro nopsiika. miurc, runepooia u napadouia.

[ToBepxHoct BTOporo mnopsiaka. IloBepxHocTn BpamieHus. Oiuncoun. OTHOMOJOCTHBIA U
JBYTIOJIOCTHBIN TUTIEPOOIONA. DIUTUNTHYESCKUA 1 Trrepooarnueckuii mapadoious. Konyc Broporo nopsaka.
Humusap.

Pazngea Ne 8. JInneiinbie onepaTopbl

Jluneiinple oroOpaxenus. OCHOBHBIC ONpEICICHUS M TOHATUS: JIMHEHHOTO OTOOpakeHus,
pasMepHoOCTH, paHra, siapa. CBolicTBa JMHEHHBIX OTOOpakeHMid. KoopauHaTHas 3amuch OTOOPaKCHHM.
Marpuna JuHEHHOro oToOpaxkeHus. PaHr MaTpuipl JHUHEHHOro OTOOpakeHus. V3MeHeHue MaTpHIlbl
JUHEWHOTO OTOOpaKEHUS IIPH 3aMeHEe 0a3HCOB.

Jluneitaple  mpeoOpa3oBaHMUS. CoOcTBeHHBIE ~ BEKTOpPBHl  JUHEHHOro  mpeoOpa3zoBaHUS.
XapakTepucTUYeCcKoe ypaBHeHHE. MaTpuma JIHWHEWHOro MpeoOpa3oBaHusi B 0azuce W3 COOCTBEHHBIX
BekTOpoB. KBanpatuunsie ¢opmbl. [IpuBenenue kBaapaTHyHOW (GOPMBI K KAHOHMYECKOMY BHUY.
[TonoxxutenbHO OMpeeNIeHHbIE U OTPULIATENILHO OIpeIeIeHHbIE KBapaTUYHbIE (DOPMBI.

4.3 IIpakTuyecKkue 3aHATHS (CEeMHHAPHI)

Ne Kon-Bo
Ne 3anaTus Tema
paszzaena 4acoB
1 1 Anrebpanueckass U TpUTOHOMETpUYeckas (¢opma  3amucu 2

KOMIIJICKCHBIX YHUCECII. ﬂeﬁCTBHH Haa KOMIIJICKCHBIMU YHCIIaMH.

2 2 Marpuiipl, onepauuu Haa MaTpuuamu. CioKeHUe U YMHOKEHHE 2
Matpull. Onpenenurens MaTpullbl. Beraucienue onpeaenurenei.
Brruncnenue o0paTHO MaTpuIlsl. PaHT MaTpHIIBI M METO/IBI

BBIYHUCIICHUA paHI'a MaTPHIbI.

3 3 CucTtemMbl TUHEHHBIX alreOpandecKux ypaBHEHUH. MeTo bl 2
Beranciennst CJIAY. Pemmenne CJIAY, o6mmuii cnyqaii. Teopema

Kponekepa—Kanemmu. O6mee pemenne CJIAY.

3 Onnopoanas CJIAY. @yHnaMeHTalIbHAs CUCTEMA PEIICHUN.

5 4 BexTopsl. Onepanuu Haa BekTopamu. CKalsIpHOE, BEKTOPHOE U

CMCHIAHHOC MMPOU3BEACHHNA BEKTOPOB U UX CBOICTBA.

6 S) [Tpumeps! TUHEHHBIX MPOCTPAaHCTB. Apudmernueckue N-MepHbIe 2
JIMHEHHBIE IIPOCTPaHCTBa. JIMHEHAs 3aBUCUMOCTb CUCTEMBI

BEKTOPOB, PAHT CUCTEMbI BEKTOPOB, 0a31UC CUCTEMBI BEKTOPOB.

7 5 OpToHOpMUPOBaHHBIE CUCTEMBI BEeKTOpOB. [Iporecc 2

OPTOrOHAJIM3alUN




Ne 3anaTus Ne Tema Kor-s0
pazzena 4acoB

8 6 YpaBHeHMs NpsAMOi Ha IIOCKOCTH. OCHOBHBIE BU/Ibl YPABHEHUH. 2
OCHOBHBIE 33/1a41 Ha YPAaBHEHUSI MPSIMOM B INIOCKOCTH.

9 6 YpaBHeHUs TPSAMOM U IJIOCKOCTH B TTpocTpaHcTBE. OCHOBHBIEC BUBI 2
ypaBHeHHH. OCHOBHBIE 337]aUl HA YPaBHEHMS IPSMOM U IIJIOCKOCTH
B IIPOCTpaHCTBE. B3anMHOE pacnoioskeHne npsiMON U INIOCKOCTH.

10 7 KpuBblie BTOporo nopsjika Ha INIOCKOCTH: OKPY>KHOCTb, JJIIHUIIC, 2
runepboa, mapadoa.

11 7 [ToBepxHOCTH BpaleHUS.

12 8 [Tpumeps! MTUHEHHBIX 0TOOpaXKEeHUIA U TpeoOpazoBaHuid. Sapo,
MHOXECTBO 3HaUCHH. MaTpHIIbl TUHEWHBIX OTOOPAKEHUH U
npeoOpa3zoBanuii. FI3MeHeHne MaTpuIlbl IMHEWHOTO OTOOpaKEHUs
P 3aMeHe 0a3HCOB.

13 8 CoOcTBeHHBIC YiClia U COOCTBEHHBIE BEKTOPBI TMHEHHOTO 2
npeoOpaszoBanusi. Kanparnunsie popmel. IlogoxurensHo u
OTPHLIATENIBHO ONpeAETICHHbIE KBaApaTuuHble (hopMbl. [IpuBenenue
K KAaHOHUYECKOMY BUY.
Hroro: 26

5 YueOHO-MeTOANMYIECKOE 00ecIedeHre NUCIUTIITHHDI
5.1 OcHoBHas auTEpaTypa

bexnemuwes, /[.B. Kypc ananumuueckou eeomempuu u 1unelnou areeopul [Texcm]: yuebHuk 0/s 8y-
306/ J]. B. Bexnemuwes.- 12-e uzo., ucnp. - M. : @usmamaum, 2008. - 312 c. - ISBN 978-5-9221-
0979-6.

Kanamnuxos, A. H. Ananumuuecxas eceomempus [Texcm] : yueob. onsa 6yzo06 / A. H. Kanamuuxos, A.
11. Kpuwenxo.- 3-e uzo. - M. : MI'TY um. H.D. baymana, 2002. - 388 c. - (Mamemamuka é mexuuuye-
cKom yHugepcumeme ; vin. 3). - bubauoep.: c. 375-383. - ISBN 5-7038-1671-8.

Kanamnuxos, A. H. Jlunetinas anreeopa [Texcm] : yueb. ons 6yzoe / A. H. Kanamnuuxos, A. I1. Kpu-
wenko,; noo peo. B. C. 3apyouna, A. I1. Kpuwenko.- 3-e uzo., cmep. - M. : MI'TY um. H.D. Baymana,
2002. - 336 c. - (Mamemamuxa 8 mexHuueckom yHusepcumeme ; 6vin. 4). - bubauoep.: c. 326-332. -
ISBN 5-7038-1754-4.

Kypow, A. I'. Kypc svicuei ancedpor [Texcm]: yue6. ons 6y306 / A. I. Kypour.- 18-e uzd., cmep. -
CII6. : Jlanw, 2011. - 432 c. - ISBN 978-5-8114-0521-3.

Ycosa, JI. b. Jlunetinas aneebpa u anarumudeckas ceomempus [Texcm] : yueb.-memoo. nocobue / JI.
b. Vcosa, /I. V. Ulaxuposa ; M-60 obpaszosanus u nayku Poc. @edepayuu, Dedep. aceHmcmeo no

obpazosanuio; Toc. obpazosam. yupesicoenue gvicui. npo. oopazosanus "Openbype. coc. yu-m'. -
Openbype : UTIK T'OY OI'Y, 2010.. ISBN978-5-7410-1089-1 4. 2 : . -, 2010. - 182 c.

5.2 JlonoJHUTeIbHASI JIUTEpPaTypa

Unvun, B. A.Jlunetinas ancebpa u anarumuuecxkas ceomempus [Texcm]: yuebnux ons 6y308 / B. A.
Unoun, I'. JI. Kum.- 2-e u30. - Mockea : U30-60 Mock. yn-ma, 2002. - 320 c. - ISBN 5-211-04487-8.
Kaoomyes, C. b. Ananumuueckas ceomempus u aunetnasn aneeopa [Texem]: [yuebnoe nocooue] / C.
b. Kaoomyes. - Mocksa : @uzmamaum, 2001. - 160 c. - 1SBN 5-9221-0145-5.



3. Ycosa, JI.B. Jlunetinas ancebpa u amarumudecxkas ceomempus [DiekmpoHHblU pecypc]:
komniekm pabouux memp. / JI.b. Vcosa, /1.V. lllakuposa. - Pabouas memp. Ne 1. Kowm-
naeKcHble yucaa. - Openbype: ory, 2011.-Peocum docmyna:
http://artlib.osu.ru/web/books/metod_all/2402_20110914.pdf.

4. Vcosa, JI.B. Jlunetinas anecebpa u anaiumudeckas ceomempus [Diekmponuvli pecypc):
komniekm pabouux memp. / JI.B. Ycosa, /[.V. lllaxupoea. - Pabouas memp. Ne 2. Mam-
puybsl. - Openbype: ory, 2011. - Peorcum docmyna:
http://artlib.osu.ru/web/books/metod_all/2403 20110914.pdf.

5. Vcosa, JI.b. Jluneiinasa aneebpa u anaiumuyeckas zeomempus [DrekmpoHHbLU pecypc]:
komniekm pabouux memp. / JI.B. Vcosa, /[.V. lllaxupoea. - Pabouas memp. Ne 3. Onpe-
Oderumenu. - Openbype: ory, 2011. - Peowcum docmyna:
http://artlib.osu.ru/web/books/metod_all/2404 20110914.pdf.

6. Vcosa, JI.b. Jluneiinasa aneebpa u anaiumuyeckas zeomempus [DrekmpoHHbLU pecypc]:
komniekm pabouyux memp. / JI.B. Ycoesa, J.YV. lUlakuposa. - Pabouas memp. No 4. O0-
pamuas mampuya. Paune mampuywvi. Openbype: OI'Y, 2011. — Pexcum OJocmyna:
http://artlib.osu.ru/web/books/metod_all/2405 20110914.pdf.

7. Ycosa, JI.b. Jluneiinas ancebpa u anaiumuyeckas zeomempus [DrekmpoHHbLU pecypc]:
komniekm pabouux memp. / JI.B. Ycosa, /[.V. laxuposa. - Pabouas memp. Ne 5. Cu-
cmemvl  UHeUHbIX ypasHenuu. - Openbype: OI'Y, 2011.— Pexcum oocmyna:
http://artlib.osu.ru/web/books/metod_all/2406_20110914.pdf.

8. Vcosa, JI.b. Jluneiinasa aneebpa u anaiumuyeckas zeomempus [DrekmpoHHbLU pecypc]:
komniekm pabouux memp. / JI.b. Vcosa, /[.V. lllakuposa. - Pabouas memp. Ne 6. Bek-
mopHas ancebpa.- Openoype: ory, 2011. - Peorcum docmyna:
http://artlib.osu.ru/web/books/metod_all/2407_20110914.pdf.

5.3 llepuoanueckue U3gaHus

[

Maremaruueckoe MOAEIHpPOBaHUE: )KypHall. - M. : ArentctBo "Pocneuars”, 2019, 2020, 2021
2 HudpopManmoHHbBIE TEXHOJIOTHH : KypHal. - M. : ArerrctBo "Pocnevars", 2019, 2020, 2021

5.4 UnTepHeT-pecypcsbl

. Maremarnyeckuii hopym ¢ 00CYKICHHEM U pelreHnemM 3aaad - http://mathhelpplanet.com/

. O6mepoccuiickuii Matematrueckuii mopran Math-Net.Ru - http://www.mathnet.ru/

. MOCKOBCKH#1 IEHTP HEMPEPHIBHOTO MaTEMaTHYECKOro oOpazoBanwus - http://www.mccme.ru/

. Marematnyeckuit caiT ¢ 6OIBIIUM KOJTHYECTBOM METOJAMUYECKUX MATEPUAIIOB TIO BBICIICH
MaTeMaTHKE ¥ MaTeMaTHYEeCKUM KOMITbIOTEPHBIM MakeTam - http://exponenta.ru/

5. Karanor kypcos, MOOK: Briciias maremaruka 1 cemecrtpa -

https://openedu.ru/course/spbstu/HIMAT/

A WDN

5.5 IlporpammHoe obecnedyeHHe, NMpo(ecCHOHAJNBbHBbIC 0a3bl JAHHBIX M HH(QOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. Onepaunonnas cucrema Microsoft Windows, npuobperennas no nuuensun Azure Dev Tools for
Teaching

2. LibreOffice — cBobomHO pacnpocTpaHsieMblii O(QHCHBIN MaKeT MPOrpaMM, BKIIOYAIOMIUN B ceds
TEKCTOBBIIM U TaOJMMUYHBINA PENAKTOPBI, PEAAKTOP MPE3EHTALMN U IpYyrue O(pUCHBIE IPUTOKEHUS.

3. Ilporpamma s mpocMoTpa caiitoB SHnekc.bpaysep, cBoOonHO pacmpocTpaHsemasi, BXOIUT B pe-
ectp oreduecTtBeHHoro [10

4. ABTOMaTH3MpOBaHHAs MHTEpaKkTHBHas cuctema cereBoro TectupoBanus (AUCCT). Pexum nocrty-
na: https://aist.osu.ru/cgi-bin/auth.cgi



http://artlib.osu.ru/web/books/metod_all/2402_
http://artlib.osu.ru/web/books/metod_all/2407_20110914.pdf
http://mathhelpplanet.com/
http://www.mathnet.ru/
http://www.mccme.ru/
http://exponenta.ru/
https://openedu.ru/course/spbstu/HIMAT/
https://aist.osu.ru/cgi-bin/auth.cgi

5. SCOPUS [2naextponHslii pecype] : pedepaTrBHas 0aza naHHbIX / kommanus Elsevier. — Pexxum mo-
cryma: https://www.scopus.com/, B tokanbHo#t cetn OI'Y.

6. Springer [DnekTpoHHBIH pecypc] : 0a3a JTaHHBIX HAYYHBIX KHHT, )KYPHAJIOB, CIIPABOYHBIX MaTepua-
noB / kommanus Springer Customer Service Center GmbH . — Pexxum noctyma :
https://link.springer.com/, B tokansHo# cetn OI'Y.

7. Math-Net.ru [DnexTpoHHBIH pecypc]: 001EepOCCHCKH MaTEMaTHUECKUI TOPTaT, BKITFOYAOIIHIA
MH(OPMALIMOHHO-CIIPABOYHYIO CUCTEMY MO MyOJUKALMSIM B OT€UECTBEHHBIX MAaTEMaTHUYECKUX JKYp-
Hanax. — Pexxum goctyna: http://www.mathnet.ru/.

8. bompmas Poccuiickas sHIIMKIONEANS [ DNEKTPOHHBIN pecypc|: yHUBEpCcAIbHAS YHITUKIIOTICNS, CO-

ACPIKUT CTATHbU 110 BCEM obacTIM 3H3.HI/II>1, CIIPAaBOYHHUKU I10 MMCPCOHAIINAM, CIIOBAPHU. —
Pexxum nocryna: https://bigenc.ru/

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne TUCHUIINHbI

VY4eOHble ayIUTOPHM JJIsl MPOBEACHUS 3aHATUN JIEKIMOHHOTO THIIA, CEMHHAPCKOTO THMA, JJIS
MIPOBEJICHUSI TPYIMIOBBIX W HWHIAUBUAYAIbHBIX KOHCYJbTAllUH, TEKYLIErO KOHTPOJS U MPOMEKYTOUHOM
aTTeCTallUH.

AyIUTOpUN OCHAIICHBI KOMIUJIEKTAMHU YUYEHUYECKOM MeOen, TEXHUYECKUMU CPeICTBAMU O0y4YeHus,
CITY>KaIllUMU JIJIs1 TIpeJICTaBlIeHUs yueOHOH HH(pOpMaIK OOJIBbIION ayTUTOPUH.

[Tomerienne 11t CaMOCTOATENbHONH pPabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM,
nojkiIoueHHo Kk ceru "HMuTepHer", u obecrnedeHneM AOCTyHna B AJIEKTPOHHYIO HH(OpMAIOHHO-
oOpazoBarenbHyto cpeny OI'Y.

Kaoicoviti  6u0  nomewenuss  moodicem Obimv  OONOAHEH —cpedcmeamu  00yueHus, pedarbHO
UCNONL3YeMbIMU  NpU  NPOBEOeHUU V4UeOHbIX 3aHAMULL COOmMEemcmeyue2o muna (Hanpumep,
nabopamopusie cmeHObl, MaKemsvl, UMUMAYUOHHbIE MOOeNlU, KOMNbIOMEPHble MPEHAXHCEPbl, CUMYIAMODYL,
MYAAACU, Y4eOHO-HA2TAOHbIe NOCOOUs, NaaKamvl U m.n.)
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