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1. PaGouasi mporpamma mepecMOTpeHa Ha 3acefanuu JlemaprameHTta ynpaeieHus Ha ocHOBe aanHbix (Data Driven
Management Department) u yTtBepxaeHa Ha 3acemanun JlemapTamenta/kadeapbl/oTAeneHUS (BBIMTYCKAIOLIETO

CTPYKTYPHOTO TOJpa3AeNeHHs ), TPOTOKOI OT « » 202 1. Neo

2.Pabouast mporpamma TepecMOTpeHa Ha 3aceqanun JlemapTaMmenTa yrpasieHus Ha ocHoBe manHbx (Data Driven
Management Department) u yrtBepxkacHa Ha 3acemannu JlemapramenTa/kadeapbl/oTaeneHus (BBITYCKAIOMIETO

CTPYKTYPHOTO TTOIPA3IEICHUS ), IPOTOKOI OT « » 202 1. Ne

3.Pabouasi mporpamma IepecMOTpeHa Ha 3aceqanuu JlemaptameHTa ynpaeieHus Ha ocHoBe manHbix (Data Driven
Management Department) u yTtBepxaeHa Ha 3acemanun JlemapTamenta/kadeapbl/oTAeneHUsS (BBIMTYCKAIOLIETO

CTPYKTYPHOTO TIOJpa3AeNeHHs ), TPOTOKOI OT « » 202 1. Neo

4.Paboyas mporpamMma nepecMOTpeHa Ha 3acenaHuM JlemapraMeHTa ynpapieHus Ha ocHoBe naHHbIX (Data Driven
Management Department) u yrtBepkaeHa Ha 3acemanuu JlemaprameHrta/kadenpsl/oTaeseHus (BbITYCKAOMIETO

CTPYKTYPHOTO TTOJIPA3IEICHUS ), IPOTOKOI OT « » 202 1. Ne

5.Pabouas mporpamMma mepecMOTpeHa Ha 3acemanuu JlemaprameHTa ymnpasieHus Ha ocHoBe manHbix (Data Driven
Management Department) u yTBepkaeHa Ha 3acemanuu Jlemapramenra/kadeapsl/oTaeneHus (BBITYCKAOIIEro

CTPYKTYPHOTO MOJIPa3/IeNeHus ), IPOTOKOI OT « » 202 1. Ne




AHHOTAUMSA JUCHMILIHHBI
Jluneitnas anrebpa

OOmast TpyI0eMKOCTh JUCITUIUIMHBI COCTaBIsAeT 5 3au€THBIX enuaui /180
aKaJeMuyecknux 4vacoB. SBmsercs aucuurummHod wyactu OII,  popmupyemoit
y4acTHUKaMu 00pa3oBaTeIbHbIX OTHOIICHUH, H3y4yaeTcsi Ha 1 Kypce v 3aBepliaercs
9K3aMeHOM. YUeOHBIM TUTAHOM MPEIYCMOTPEHO MPOBEACHUE JICKITMOHHBIX 3aHATHN
B 00beMe 36 4acoB, NMPAKTUYECKUX /2 Yaca, a TAaKKe BbBIJEICHBbl Yachl Ha
CaMOCTOSITENIbHYIO PaboTy cTyJeHTa - 72 yaca (B ToM uwmcie 45 4dacoB Ha
MOJITOTOBKY K IK3aMEHY).

SI3bIK peanu3zanuu: pyCCKUu.

CoBmecTtHas obopazoBatenbHas nporpamma HIY BIID u J[BOY

Heab AMCHMILIMHBI:

dbopMupoBaHUE y CTYJICHTOB YCTOMYMBBIX 3HAHUI OCHOBHBIX METOJIOB JIUHEUHOU
anreOppl M aHATUTUYECKOM TEeOMETpUM, a TaKKe pa3BUTHE aHAJTUTHYECKOTO,
JIOTUYECKOTO, TEOPETHUKO-MHOKECTBEHHOIO U aJITOPUTMUYECKOrO MBIIIJICHHUS,
IIPUBUTHAE HABBIKOB HCIOJIb30BAHUSI MAaT€MaTHUYECKOrO HWHCTPYMEHTapus I
pEILICHUS IPUKIIAHBIX COUATBHO-O)KOHOMUYECKUX 3a/1a4.

OcHoBHBIC 3a124M:

* TII03HAKOMUTb CTYHAEHTOB C  CYIIHOCTBIO, BO3MOXHOCTSIMU W
MPAKTUYECKUM 3HAYCHHEM aireOpanyeckoro HWHCTPYMEHTApUsl KaK OJHOr0 W3
METO/I0B (popMam3alvy, aHaIn3a U MO3HAHUSI YKOHOMUYECKON peasbHOCTH.

* JaTh MpeJCTaBiIeHHUE OO0 OCHOBHBIX METOJaX W 0a30BBIX pe3yJbTaTax
JMHENHOU alreOphbl U AHATIUTUYECKON T€OMETPHUH.

* chopMHpPOBaTh HABBIKM PEIICHHUs] TUIIOBBIX 3a/lad, CIOCOOCTBYIOIIUX
YCBOCHUIO OCHOBHBIX TMOHSITUM M 3aKPEIUICHUIO BBIYMCIUTEIBHBIX HAaBBIKOB,
HEOOXOIMMBIX JJISl PEIICHHS] MATEeMAaTUUYECKUX U YKOHOMUYECKHUX 3aj1ay.

* Ppa3BUTHh YMEHHE JIOTUYECKU MBICIUTH, OMEPUPOBATH C aOCTPaKTHHIMU
O00BEKTaMHU U OBITh KOPPEKTHBIM B YIOTPEOJICHUU MATEeMaTUYECKUX MOHATHH U

CHUMBOJIOB AJIA BBIPAXKCHUA KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX OTHOILICHUH.



* chopMHUpOBATH METOANYECKYIO 0azy TUTSI JaIbHENIIero

CaMOCTOSITEIbHOTO ~ HM3y4YE€HUSI METOJOB U  HHCTPYMEHTOB  3KOHOMHKO-
MaTEeMaTHYECKOT0 MOJICTUPOBAaHUS U aHATI3a B TPO(eCCHOHATBHOM eI TeTbHOCTH.

[Tocne kypca «JIuneiiHas anreOpa» oOydYaromMiCs JODKEH OBITh TOTOB K
M3YUYCHHUIO TAaKWUX JUCHUMIUIMH, Kak MaTemaThueckuil aHain3, DKOHOMETPHUKAY,
Teopust BEpOATHOCTEM M MaTEMATHUYECKas CTAaTUCTHKA, MAaKpOIKOHOMMKA,
MukposkoHoMuka, MakposkoHOMUKA 2, MUKpOSKOHOMHKA 2, DKOHOMETPHKA 2,
Teopun wu AHanuTHka

dbopmupyronux komrerenuu: OIIK-1, OIIK-2, OIIK-3, I1K-1, IT1K-2, TIK-3.

MOJIEIM  MEXIYHAapOAHOM  TOPTOBIIH, JTAHHBIX,

[Inanupyemble pe3ynbTaTbl OOy4E€HHS MO AMCLMIUIMHE, COOTHECEHHBIE C

IIAHUPYCMBIMU

XapaKTepU3yIOT

pe3yJibTaTamu

(dbopMHpoOBaHuE

OCTHKEHUS KOMIICTCHITNH.

OCBOCHU

CIICAYIOIINX

oOpazoBaTeIbHON

KOMIICTCHIIUM,

UX MIPUEMOB.

Haumenosanu | Kon u Kox 1 HauMeHOBaHue HanmeHnoBaHue oka3aTens
€ KaTeropuy | HAMMEHOBAHKE [MHIMKATOpA JOCTMIKCHUS [OLICHUBAHUSA (pe3ybTaTa
(Tpymrbn) KOMIIETEHIIMU |[KOMIIETEHIIUN O0OyUeHUs IO TUCIUILTUHE)
KOMIIETEHIMH | (pe3ysbTaT
OCBOGHUS)
[Ipodeccuo- 3HAaeT: TeopeTHyecKue
HaJIbHbBIC OCHOBBLI, COBPEMCHHBIC
KOMIICTCHIIA K - 3 METOAbI U §
" Cnocoben WHCTPYMEHTapuid
pearh [IK-3.1 JTMHEUHON anrev6p1,1 u
TUIIOBBIE AHAIUTUYCCKOU rCOMCTPHUN
npodeccruoHan Pemaer VmMmeer: HCIIOJIb30BAaTh
BHBIC 3a/[a91 C | MATCMATHUYCCKHE METO/bI U UHCTPYMEHTApUH
TIOMOIIBIO 3a7la4M U3 Pa3IUUHbIX | TMHCHHOH  anreOpsr  u
TIPABLIT oGnacreii AHATUTUICCKOW TeOMETPUHU
dbopManbHOTO JUISE  PEIICHUS  THUIOBBIX
aHaamsa, MaTeMaThHKn MaTeMaTHYeCKHX 3aJad B
MaTeMaTHYECK

poreccax MoJICIMPOBAHUS
pa3MTAYHBIX
npodeccroHanbHOM

JCATCIIBHOCTH.

IPOrpaMMBlI,

VHJINKAaTOPOB




Bnaneer naBbikaMu u
METOJIaMH PEIICHUS
THUIOBBIX MAaTEMATHUYECKUX
3aJ1a4 U3 001aCTH
JUHEHHON anreOpsl U
aHATMTHYECKOM
TCOMETPHH.

I[J'ISI @OpMHpOBaHHH BBIINICYKA3aHHBIX KOMHGTCHHI/Iﬁ B paMKax OJUCIHUIIIINHBI
«JImnennas aﬂre6pa» IMMPUMCHAIOTCA CJICayromuc JUCTAaHIIMOHHBIC
O6pa30BaT€JIBHBIC TCXHOJIOTMKM H MCTOAbI AKTHUBHOI'O O6y‘I€HI/I$I: JICKIINH-
IIPpC3CHTAllNH, «MO3TOBOM OTYpM», pa60Ta B MaJlbIX TIpPYyIIIIax, BBIIOJIHCHUC
TPYIIIOBBIX U MHAWBUAYAJIbHBIX TBOPUYCCKUX 3aHaHHﬁ, WHIWBUAYAJIbHBIC OH-JIaliH

KOHCYJIbTAlluH.

|. e 1 3a1aun 0OCBOEHHUS JUCIUILIMHBI:

eab IMCUMIIMHBI:

dbopMupoBaHUE y CTYJICHTOB YCTOWYUBBIX 3HAHU OCHOBHBIX METOJIOB JIUHEUHOU
anreOppl M aHATUTUYECKOM TEOMETPUU, a TaKKe pa3BUTHE aHAJTUTHYECKOTO,
JIOTUYECKOTO, TEOPETHUKO-MHOKECTBEHHOIO MW  AJITOPUTMHUYECKOTO MBIILIJICHHUS,
MIPUBUTHAE HABBIKOB HCMOJIb30BAHUSI MAaTEMAaTHUYECKOTO WHCTPYMEHTapus MJist
pELICHUS MPUKJIAIHBIX COLUAIIBHO-OKOHOMUYECKUX 3a/1a4.

OcHoBHBIC 3a124M:

* T[O3HAKOMUTH CTYIAEHTOB C  CYIIHOCTBIO, BO3MOXHOCTSIMH W
MPAKTUYECKUM 3HAYCHHEM aJreOpandeckoro MHCTPYMEHTapusl Kak OIHOTO W3
METO/0B (popMaIM3alvuy, aHaIM3a U O3HAHUSI PKOHOMUYECKOMN peasbHOCTH.

* 1aTh MpeJCTaBJIeHUE OO0 OCHOBHBIX METOJaxX W 0a30BBIX pe3yJbTaTax
JMHENHOU areOpbl U AHAIUTUYECKON T€OMETPHUH.

* chopMupoBaTh HaBBIKM PEIIEHUS THUIIOBBIX 3aJlad, CIHOCOOCTBYIOIIUX
YCBOCHUIO OCHOBHBIX MOHSTHM W 3aKPEIUIEHUIO BBIYMCIIWTEIIBHBIX HABBIKOB,

H€O6XOJII/IMBIX AJI pEIICHUA MAaTEMATHYCCKNX U DKOHOMHUYCCKUX 3a/1a4.



* Ppa3BUTb YMEHHE JIOTUYECKU MBICIUTH, ONEPUPOBATH C AOCTPaKTHHIMU
O00BEKTaMH U OBITb KOPPEKTHBIM B YMOTPEOJEHUM MATEMATHUYECKUX MOHATHA U
CHUMBOJIOB JIJIs1 BRIPQXKEHUS KOJIMUECTBEHHBIX U KaU€CTBEHHBIX OTHOIICHUH.

* chopMHUpPOBATH METOJUYECKYIO 0azy JUISt JAJbHEUIIIETO
CaMOCTOSITEILHOTO ~ M3Yy4YE€HUSI METOJJOB U  HMHCTPYMEHTOB  3KOHOMHKO-
MaTEMaTUYECKOT0 MOJICTTUPOBAHMSI U aHAJIN3a B TPO(HEeCCUOHATBHOM ACSITCIIBHOCTH.

[Tocne kypca «JIuneiiHas anrebpa» oOOydYarOIIUKUCS MOJDKEH OBITh TOTOB K
M3YUYCHHUIO TAaKWX JUCHUMIUIMH, Kak MaTemaThueckuil aHain3, DKOHOMETPHUKAY,
Teopusi BepoATHOCTEM W MaTeMaTHYeCKas CTaTUCTHKA, MaKpOIKOHOMHKA,
MukposkoHoMuka, Makpo3koHOMUKA 2, MUKPOSKOHOMHUKA 2, DKOHOMETpPHUKA 2,
Teopum u MoOAeNM  MEXKAYHAPOAHOM  TOProBIM, AHAIUTHUKA JaHHBIX,

dbopmupyronux komrereruu: OIIK-1, OIIK-2, OIIK-3, I1K-1, IT1K-2, TIK-3.

[Inanupyemble pe3ynbTaTbl OOyYE€HHS MO AMCLUIUIMHE, COOTHECEHHBIE C
IUIAHUPYEMBIMH  pe3yJbTaTaMM  OCBOCHHMsS  OOpa30BaTENbHOW  MPOrpaMMbl,
XapakTepu3yroT (OPMHUPOBAHHUE CIEAYIOIIHUX KOMIETEHUUH, HWHAUKATOPOB

JOCTHKEHUSI KOMIICTCHIIUH.

HaumenoBanu | Kog u Kon 1 HaumeHoBaHUE HanMeHoBaHMe nokazaTens
€ KaTeropuu | HAMMEHOBAHUE [MHIUKATOPA JIOCTHUKEHUSI [OIICHUBaHUs (pe3ysbTaTa
(Tpymrb) KOMIIETEHIIMM  [KOMITIETEHIIMHI O0OyUYeHUs IO TUCIUILITUHE)
KOMITETeHINH | (pe3ysbTar
OCBOCHHS)
[Ipodeccuo- 3HAaeT: TeopeTHyecKue
HaJILHBIE OCHOBBI, COBPEMCHHBIC
xommerenmu | [IK -3 METOJIBI 1
- Cnocoben WHCTPYMEHTapui
pemarb [IK-3.1 JIMHEHHOM anreu6p1,1 u
TUIIOBBIE AHAIUTUYCCKOU IrCOMCTPHUN
npodeccuonan | Pemaer YmMmeer: UCIIOJIb30BAaTh
bHBIC 3a/[a41 C | MATCMATHUYCCKHE METObI U UHCTPYMEHTAapU
TIOMOIILIO 3a/1a4M M3 Pa3IMYHbIX | IMHCHHONH  anreOpel  u
paBuI o6acTeii AHATUTUYECKON TeOMEeTpUuu
dbopManbHOTO JUISL  PEIICHUs]  THIOBBIX
MaTeEMaTUKU
aHau3a, MaTeMaTUYeCKUX 3aJady B
MaTeMaTU4ecK Tporieccax MoICTUPOBAHUS
WX TIPUEMOB. Pa3ITUYHBIX
npodecCuoHaTbHON
JeSITEIbHOCTH.




Bnaneer naBbikaMu u
METOJIaMH PEIICHUS
THUIOBBIX MAaTEMATHUYECKUX
3aJ1a4 U3 001aCTH
JUHEHHON anreOpsl U
aHATMTHYECKOM
TCOMETPHH.

1. TpynoémkocTh IMCHUNIMHBI M BU/IbI YYEOHBIX 3aHATHIH 1O

AUCIUILINHE

OO61as TPy I0eMKOCTh TUCIUIUIMHBI COCTaBIseT 5 3au€THbIX eaunull (180 akamemuueckux

YacoB)

CrpyKTypa JUCUUILUINHBIL:

®dopma o0yueHHst — ouHas

C K Dopmbl
OJIMYECTBO YACOB I10 BUIAM
e . IIPOMEXYTOY
yueOHBIX 3aHATUI U pabOTHI -
e HaumenoBanue paznena 1: o0y4aromerocs aTTecTaIIH
JUCTIATLTAHBI . KoHTp
T |Jlek J16a IIp (13 CP | omb
p
Pasznenl Matrpuiisl v onpeenuTenu 8 |16 4
Tema 1 Martpuipt 1 2
Tema 2 JIuneliHas 3aBUCUMOCTD U 112
JTMHEHHAas He3aBHCUMOCTh
Tema 3 Onpenenurenu 2 |4
Tewma 4. Panr matpuibt 2 4
Tema 5. OOpaTHas mMaTpuua 2 |4
Pa3znea 2. CucteMbl IMHEHHBIX 5 |10 3
anreOpanveckux ypasaenuii CJIAY
Tewma 6. ITonsitne CJIAY 1 ]2
Tewma 7. IIpaBuso Kpamepa 2 |4
Tema 8. Metog ['aycca (2 yaca). 2 | 4
Pa3nen 3. Jluneiinsie nmpoctpancTsa (JIIT) 5 |10 4
Tema 9. baszuc u pazmeprocTs JII1 2 |4
Tewma 10. ITognpocTtpaHcTBa 1 ]2
Tema 11. 3amena 6a3zuca JIIT 1 ]2
Tema 12. ®dynameHTaNbHAs CUCTEMA 112
pemenuii CJIAY
Paznean 4. Jluneitnsie npeodpazoBanus JII1 6 |12 3
Tema 13. Onepaunu Hag TMHEHHBIMH o |4
peoOpa30BaHUSIMH




Tema 14. Marpuia TUHEHHOTO
peoOpa3oBaHus

Tema 15. CoOcTBeHHBIE 3HAUCHUS U
COOCTBEHHBIE BEKTOPHI JTMHEITHOTO 2 | 4
npeoOpa3oBaHUs

Pa3znea 5. EBKiui0BbI IPOCTpaHCTBA

Tema 16. OpToHOPMHPOBaHHEIH Oa3uc

Paznen 6. KBagpatuunsie Gopmel
Tewma 17. Kanoranueckuii BUI
KBaApaTHIHON (POPMBI

Pa3nen 7. BekTopHas anrebpa

Tema 18. JlekapToBBI IPSMOYTOJIBHEIE
KOOPIMHATEI

Tema 19. CkanspHOe NpOU3BEICHUE
BEKTOPOB

Tema 20. BexTopHoe 1 cMenIanHOe
MIPOM3BE/ICHIS] BEKTOPOB

Pasnean 8. [Ipssmas muHUS Ha MIOCKOCTH 2 | 4 2

Tema 21. YpaBHEHHE MPSIMOIA € YTTIOBBIM

KO3 OUITEHTOM

Tewma 22. JIpyrue Bunbl ypaBHEHUH

IPSIMOiL

Paznen 9. [InockocTh u npsimast TUHUS B 3

IPOCTPAHCTBE

Tema 23. I110CKOCTH B TPOCTPAHCTBE 1
1
1

Tema 24. [Ipsimasi TUHHS B IPOCTPAHCTBE
Tema 25. [IpsiMas 1 TIOCKOCTh

NININf O

Uroro: 36 72 27 45 SK3aMeH

*OHJalH Kypc ** ykazaTh yacel u3 YII  **3auer/sk3ameH
1. CTPYKTYPA Y COJIEP)KAHUE TEOPETHYECKON YACTHU KYPCA

Pazoen 1. Mampuuywl u onpedenumenu

Temal. Marpunbl. Onepamuu ¢ Marpunamu. CBOWCTBa omnepauudii Haj
MaTpUIAMHU. Y MHOXEHHE MaTpHUIl HAa TPAHCBEKUHUIO W JUATOHAIBHYIO MATPUILY.
Teopema 0 pa3noKEHUM MATPHUILBI B IPOU3BEICHUE HECKOJIBKUX TPAHCBEKIMU U
JIAArOHAIBHON MATpPUILBI.

Tema 2. JIu"neiiHas 3aBUCUMOCTD M JIMHEHHAA He3aBUCUMOCTEL. CTOIOLEI U
CTpokH. JInHelHass 3aBUCUMOCTh U JIMHEWHAs HE3aBUCHMOCThH CTOJIOIIOB U CTPOK.
CBONCTBAa JIMHEMHO 3aBUCUMBIX W JIMHEMHO HE3aBUCHUMBIX COBOKYMHOCTEU
CTOJIOIIOB M CTPOK.

1. Tema 3. Omnpepenurenun. Onpenenurenb MaTpUIlbl pa3MEpHOCTH N.
Teopema ocHOBHas mis omnpexaenutesiss. OCHOBHBIE CBOMCTBA ONPENEIUATEIICH.
JlocTatouHOE yCIIOBHUE PAaBEHCTBA OMPECIUTENS HYI0. Teopema 00 onpenenuTenu

IMPOU3BCACHHA ABYX KBaAPAaTHBIX MAaTpPHII.



Tema 4. Paur matpunbl. [lonstue 6azucHoro MuHopa matpuiisl. Teopema o
0aszucHoM muHope. Panr matpuubl. Teopema o paHre MaTpuipl. DJIeMEHTApHBIC
npeoOpazoBanus MaTpullel. [IpuBenenne MaTpuilpl K BEpXHEH TpamneneuaanbHON
dbopmMe ¢ MOMOIIBIO IIEMEHTAPHBIX TPeoOpa3zoBaHuil. BeiuncieHue panra MaTpuilbl
C TIOMOIIIBIO JIEMEHTapHBIX MpeoOpazoBaHuil. CBOWCTBA paHra MaTPHUIIL.

Tema 5. O6patnas matpuua. [lonstue oOpatHoit maTpuiel. PopmMyna st
onpejeneHuss oOpatHod MaTpuilpl. TeopeMa O PaBHOCHUIIBHOCTH YCJIOBHM st
CYIIIECTBOBaHMS OOpaTHOI MaTpulibl. BerunciaeHne o0paTHOM MaTPHUIIbI C TOMOIIBIO
3JIEMEHTapHBIX MTPE0OPa30BAHUM.

Pazoen 2. Cucmemut auneiinvix anzeopaudeckux ypasuenuii CJIAY

Tema 1 Ilonsitme CJIAY. Marpuunas 3amnuch CHCTEMBI JIMHEWHBIX
anreOpandeckux ypaBHeHU. OCHOBHasi W pacUIMpEHHAass MaTpUIbl CUCTEMBI.
Kpurepuii COBMECTHOCTH CHUCTEMBI JIMHEMHBIX aIreOpanyeckuX ypaBHEHUU
(Teopema Kponekepa-Kanemmm).

Tema 2. IIpaBmio Kpamepa. KpaMepoBckue CHUCTEMBI JIMHEUHBIX
anredpanueckux ypaBHeHuil. Teopema Kpamepa. Perienre kpaMepoBCKHX CUCTEM
¢ nmomortisio popmyn Kpamepa u ¢ moMorisro 06paTHO MaTpPHUIIBL.

Tema 3. Merong T'aycca. DiemeHTapHble MNpPeoOPa30BaHUSI CUCTEMBI
JUHEWHBIX alnredpandeckux ypaBHeHUN. Meton ["aycca nccienoBaHust U perieHus
CUCTEMBI JIMHEWHBIX ajreOpandyeckux ypaBHeHUH. basucHbie u CcBOOO/HBIE
HEHU3BECTHBIE.

Pazoen 3. /Tuneiinvlie npocmpancmaea

Tema 1. basuc m pa3mepHOCTb JHHEHOro mnpocrpaHcrBa. l[lonsTue
JIMHEUHOTO mpocTpaHcTBa. lIpocremime CaeacTBUs akKCHMOM  JIMHEMHOTO
npoctpancTBa. [Ipumepbl  JIMHEHWHBIX  MPOCTPAHCTB. ba3suc  JTUHENMHOTO
npocTpadcTBa. KoopauHaTel BEKTOpa JMHEWHOTO IMPOCTPAHCTBA OTHOCUTEIBHO
nanHoro 0aszuca. PazmepHocTh TuHEHHOTO npocTpaHcTBa. CBsI3b NOHATHI Oa3uca u

Pa3MEPHOCTH JIMHEHHOTO MPOCTPAHCTBA.



Tema 2. IloanpocrpancrBa. [loanpocTpaHcTBa JUHEMHOTO MPOCTPAHCTBA.
[IpuMepbl JTMHEHHBIX MOANPOCTPAHCTB. [loHATHE JTMHEIHON 000J0YKH BEKTOPOB
JIMHEWHOTO MPOCTPAHCTBA.

Tema 3. 3amena O0a3suca JHMHEHHOro mpocTpaHcTBa. DopMmyIibl
npeoOpa3oBaHusl KOOPAMHAT BEKTOpa JUHEHHOTO MPOCTPAHCTBA IIPU MEPEXO0JIEe OT
OJTHOTO 0a3nca MPOCTPAHCTBA K IPYTroMy.

Tema 4. @yngamMeHTAIbHAST cuUcTeMa pemieHuii. [IpocTpaHCcTBO penieHui
OJTHOPOJHOM CHCTEMBI JIMHEWHBIX alreOpanyeckux ypaBHEHUW. Pa3MepHOCTH
IPOCTPAHCTBA PEUICHUM OJHOPOAHOM CHUCTEMBbl JIMHEWHBIX alreOpandyecKux
ypaBHeHul. dyHaamenTanbHas cuctema perieHuil (OPCP) ogHOpPOIHON CHCTEMBI
JUHENHBIX anredpanueckux ypaBHeHH. Ortbickanne HopmanbHoH DCP.
CrpyKTypa 001IEro perieHnst HEOJHOPOAHON CUCTEMbI TMHEHHBIX aare0panyecKux
YPaBHEHUM.

Pazoen 4. /Tuneiinvie npeodpazoeanus 1uHeEUHbIX NPOCMPAHCE

Tema 1. Onepanuu Haa JMHeHHbIMH mpeoOpaszoBanusmMu. [loHsThe
JMHEWHOTO omepaTopa U JIUHEHHOTO npeodpazoBanus. Onepanuu HajJ JUHEHHBIMU
npeoOpazoBanusamu. OOpaTHOe JuHEHOE MpeoOpa3zoBanue. CBOMCTBA onepanui
HaJl JIMHEHHBIMU TIpeoOpazoBaHuaIMH. Aapo u oOpas JTuHEeMHOro npeoopa3oBaHUsI.
JedexT u paHr JIUHEHHOTO TpeoOpa3oBaHUs.

Tema 2. Marpuua JuHeHHOro mnpeoOpasoBanus. Marpuia JIMHEHHOTO
npeoOpa3oBaHus B JaHHOM 0a3uce JMHEWHOro MpPOCTpaHcTBa. B3auMHO
OJIHO3HAYHOE COOTBETCTBHE MEXKIYy JTUHEHHBIMU MPEOOpPa30BaHUSMU N -MEPHOTO
JMHEWHOTO MPOCTPAHCTBA U KBAJAPATHBIMU MaTpullamMH nopsaka n. CBsizb MEXIY
PaHTOM JIMHEHHOTO NMPeoOpa30BaHUsl U PAHTOM COOTBETCTBYIOIIECH €My MaTpPHIIbL.
[TpeoOpa3zoBanue MaTpuIlbl JUHEHHOTO MpeoOpa3oBaHus MPHU MEPEXoe OT OJJHOTO
0a3uca JMHEIHOro MPOCTPAHCTBA K APYTOMY.

Tema 3. CoOcTBeHHBbIEC 3HAYEHHS M COOCTBEHHbIC BEKTOPbHI JMHEHHOIO
npeodpa3zoBaHus. XapaKTePUCTUUECKUI MHOTOUYICH TUHEHHOTO MPeoOpa3oBaHUsI.
CoOcTBEHHbIE 3HAUYEHHSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO MpeoOpa3oBaHUS.

Co0cTBEHHOE OIPOCTPAHCTBO, OTBEYAIOIIEE TaHHOMY COOCTBEHHOMY 3HAUECHUIO



JUHENHOro npeoOpa3oBaHus. JIMHEWHAss HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB,
OTBEYAIONIMX PAa3JIMYHbBIM COOCTBEHHBIM 3HaueHusM. Kpurepuil npuBeaeHus
MaTpPULIbl TUHEHHOTO MPe0Opa30BaHUs K TUATOHATBHOMY BHITY.

Pazoen 5. Eexknudoewvt npocmpancmaea

Tema 1. OproHopmupoBanHbiii 0Oa3uc. I[loHsiTHE [ENCTBUTEIBLHOIO
eBKIMA0Ba npocrpancTtBa. HepaBenctBo Komm-bynskosckoro. Marpuna ['pama.
JluneiiHo€ = HOPMHpPOBAHHOE MpPOCTPaHCTBO. OpPTOHOPMHUPOBAHHBIA  Oa3uc
€BKJIMIOBA MIPOCTPAHCTBA. [Ipouecc OPTOTOHAIU3ALIUY. CaoiicTBa
OpPTOHOPMUPOBAHHOTO Oa3uca.

Pazoen 6. Keaopamuunuvie popmui

Tema 1. KanHoHumuyecku BuA KBaapatuyHod ¢opmbl. IlonsTue
KBaJIpaTUYHOU (opMbl. MaTpuiia, TUCKPUMUHAHT U PaHT KBAaJIPaTUYHOU (OPMBIL.
Kanonnueckuii Bus kBajgpatuuHoi ¢popmsbl. [IpuBenenre kBaapaTuaHon GoOpMbl K
KaHOHMYECKOMY BHUAY Meronom Jlarpanmxka. HopmanbHbli BUI KBaJpaTHYHOU
(GopMbl. 3aKOH WHEPLMH JEHCTBUTEIBHOM KBaApaTUYHON (POPMbI KBAJAPaTUUHON
(GopMbl. 3HAKOOIPEIECICHHBIE W 3HAKONEPEMEHHbIE KBAJpPATUYHBIE (POPMBI.
Kpurepuit CunpBecTpa 3HaKOOIMPEACICHHOCTH KBaIPaTUYHOU (POPMBI.

Pazoen 7. Bekmopuas anzeopa

Tema 1. /lekapTOBBI NPAMOYIOJbHbIC KOOPAUHATHI . [loHATHE BEKTOpA.
KoiummHEeapHOCTh U paBEHCTBO BEKTOPOB. JIMHEWHBIE ONEpalud HaJ BEKTOPaMH.
Kpurepnii KOJJIMHEApHOCTH JABYX HEHYJEBBIX BEKTOpPOB. KoMIuiaHapHOCTH
BEKTOpoB. Kpurepuii komImuiamapHocth Tpex BekTopoB. Ocb. Benuuuna
HaIIpaBJICHHOIO OTpe3ka ocu. lIpoexkumss BekTtopa Ha ocCb. JlekapToBbI
PSAMOYTOJIbHBIE KOOPAMHATHI BeKkTOopa. Hampasnsromme KOCHHYChI BEKTOpA.
Pagnyc-BekTop Touku. JlekapTOBBI MPSIMOYTOJIBHBIE KOOPAWHATHI TOUKU. JleneHue
OoTpe3ka B 3aJaHHOM oOTHoueHuu. [IpeoOpazoBaHue KOOpAMHAT TOYKH B
MPOCTPAaHCTBE M Ha MIOcKocTU. [lonsipHble, HMIMHIApUYECKHE U chepuyeckue
KOOPAMHATHI TOUKH.

Tema 2. CkajsipHoe mnpousBeleHHe BeKTOpPOB. (CBOICTBAa CKaJIsPHOTO

IIPOU3BCACHUA].



Tema 3. BekTopHOe M cMelIaHHOE NPOM3BedeHUS BeKTOPOB. CBoiicTBa
MIPOU3BECHUN.

Pazoen 8. Ilpaman qununa na naockocmu

Tema 1. YpaBHenme npsiMmoid ¢ yrioBbiM Kodpduuuentom. IloHsTue
YpPaBHEHMS MNOPSIMOM HAa IUIOCKOCTA. YPaBHEHHE MPSAMOM C  YIJIOBBIM
kodpdunmenToM. Obmiee ypaBHeHHE NpsAMoi. Hemonmubie ypaBHEHHS TPSIMOM.
YpaBHEHUE NIPAMON «B OTPE3KAX». YTOJI MEXAY MPSIMBIMH.

Tema 2. Jlpyrue BHABI YpPaBHCHUH NpPSAMOM. YpaBHEHHE NPSIMOM,
IIPOXOJAILEH Yepe3 JaHHYIO TOUYKY B 3aJaHHOM HalIpaBJICHUU. Y paBHEHUE IIPSAMOM,
IIPOXOJAIIEH Yepe3 JBE JaHHble TOYKUA. HopMmanbHOe ypaBHEHHE IIPAMOM.
PaccTtostHue oT TOUKM 10 MPSAMOU HA INTIOCKOCTH.

Pa3zoen 9. IInockocmsy u npamas TuHUA 6 NPOCMPAHCMEE

Tema 1. IliiockocTh B IpOCTPaHCTBE. YPaBHEHUE MIIOCKOCTH B BEKTOPHOM
BHJIE. YPaBHEHME  IUIOCKOCTH, TPOXOMAIIEW  Yepe3  JaHHYH  TOYKY
NEPIIEHIUKYJIIPHO JTaHHOMY BEKTOPY (BEKTOpPY HOpMaiu K Imiockoctu). OoOiiee
ypaBHEHHE IUIOCKOCTH. HemoHble ypaBHEHHUSI INIOCKOCTH. Y paBHEHUE TIIOCKOCTH
«B OoTpe3kax». HopMupoBaHHOE ypaBHEHHE IUIOCKOCTH. PaccTosHME OT TOUKHU 10
IJIOCKOCTU. YTOJI MEXAY IUIOCKOCTSAMHM. Y CJIOBHE MAPAJIIENBHOCTH IIJIOCKOCTEH.
Y cnoBue nepneHauKyJIsIpHOCTH IIOCKOCTENW. Y paBHEHUE TUIOCKOCTH, MPOXOISIIECH
4yepe3 TPU IaHHBIC TOUKH, HE JISKAIIUE HA OJTHOM MPSIMOU.

Tema 2. lIpsimasi imHuUsA B mpocTpaHcTBe. OO0IIMe ypaBHEHUS MPSIMOW B
npocrpancTBe. Hampasnsromuii BekTop mnpsiMou. KaHoHWYeckne ypaBHEHUS
npsamoit. Ilapamerpuyeckue ypaBHEHUs MNPSIMOW. YTOd MEXIy NIPsSMbIMU B
IIPOCTPAHCTBE. Y CIIOBUE MAPAJUIEIIBHOCTH MPSAMBIX. Y CIIOBHE NEPIIEHIANKYJIIPHOCTH
MPSIMBIX.

Tema 3. IIpsimas u mirockocthb. [lyyok mmockocreil. Ock myyka Kak npsmas,
MpUHAJIeKaas BCEM IUIOCKOCTSAM Iy4YKa. YTOJ MEXKIY MPSAMOU M IUIOCKOCTBIO.
YciioBue napauieibHOCTA NPSIMOM M TIOCKOCTH. Y CJIOBUE NMEPIEHIUKYISIPHOCTH

IIPSIMOM U IIJIOCKOCTH.



IV. CTPYKTYPA U COIEPKAHUE MIPAKTUYECKOMN YACTU KYPCA

INPAKTUYECKUE 3AHATUSA
(B xoHIIe TeMbI 3aHATHII YKa3aHbI OLIEHOYHbIE CPEACTBA JIS KOHTPOJIs)
3anstuel. Marpuubl (2 4aca). I[lonsarue wmatpuubl. Onepanuyd Haj
matpunamu. [1P-2 Nel, ITP-12 Nel.

3ansTue 2. JIuHeiiHAsi HE3AaBHCHUMOCTD M JIMHEIHAasI 3aBUCUMOCTD (2 yaca).
CronOupl U cTpoku. JInHelHas 3aBUCUMOCTh U HE3aBUCHUMOCTh CTOJIOIIOB U CTPOK.
CBoiicTBa NTUHEIHO 3aBUCUMBIX U JIMHEWHO HE3aBHCUMBIX COBOKymHocTed. [1P-2
Nel, ITP-12 Nel.

Bansitne 3. Onpenenurtesn. Panr marpuubsl (4 waca). [lonstue
onpeAenuTend. BelUuUCIeHne ONpeAeauTeNed TPETHETO U YETBEPTOrO IMOPSAIKOB.
bazucusiit MuHop. CriocoObl BerunciaeHus: panra Matpuilsl. [1P-2 Nel, ITP-12 Nel.

3ansaTue 4. O6paTHass marpuna (4 4aca). [loHarne oOpaTHOW MaTpPHIIBI.
Brerancnenne obpatHoii Matpunibl. [TP-2 Nel, ITP-7, ITP-12 Nel.

3anustue 5. Pemenue kpamepoBckux cucrem (2 4aca). Pemenue
KPaMEpPOBCKUX CHUCTEM JIByMsi criocobamu: o ¢opmysiam Kpamepa u ¢ momoiibro
oOpatHoit matpuiisl. [TP-2 Nel, ITP-12 Nel.

3ausatue 6. Meton TI'aycca (4 waca). DneMeHTapHbIe TpeoOpa3zoBaHUs
CUCTEMBI JINHENHBIX ypaBHeHUN. Meton ['aycca. [IpuBenenne 0OCHOBHOWM MaTpUIIbI
CUCTEMBI K BEpXHEW TpareneugaibHoi ¢opme. basucHpie U CBOOOJHBIC
nepemenHble. HMccnenoBanue coBMmectHocTH CJIAY. OOpatHblid X04 MeTona
[Naycca. VccnenoBanue JTUHEWMHOW 3aBUCUMOCTH CTPOK M CTOJIOIIOB C MOMOIIBIO
mertona ["aycca. ITP-2 Nel, TTP-12 Nel.

3ansitue /. JluHeiliHast 3aBHCMMOCTL M He3aBHUCHMMOCTbH 3JI€MEHTOB
a0CTpaKTHOro JHMHeiHOro mnpocrpancrBa (4 w4aca). I[IpocTpaHCTBO CTpOK,
MPOCTPAHCTBO CTOJOIOB, MPOCTPAHCTBO MATPHIIl, MPOCTPAHCTBO MHOTOYJICHOB
OmnpeAeieHHOW creneHu. llpencraBneHwe »dJeMEHTa TPOCTPAHCTBA B  BUJIEC
JUHEHHOW KOMOMHAIIMU JPYyruX SJEMEHTOB JTOr0 TpocTpaHcTBa. JlumHeitHas
3aBUCHMOCTh U HE3ABUCHUMOCTH AJIEMEHTOB JIMHEMHOTO npocTtpaHcTBa. [1P-2 Nel,

[TP-11, ITP-12 Nel.



3ansitue 8. ba3uc u koopaunartbl (4 yaca). [lonstue Gasuca JMHEHHOTO
npocTpancTBa. OTBICKAHHE KOOPAHMHAT IPOU3BOJBHOTO JJIEMEHTA JIMHEHHOTO
MPOCTPAHCTBA OTHOCUTENBHO (PUKCHpOBAHHOTO Oa3mca MpocTpaHCTBA. MaTtpuiia
nepexoga OT OJHOro 0asuca JMHEHHOTO MPOCTPAHCTBA K Jipyromy. BeipaxeHue
KOOPAMHAT IPOU3BOJIBHOTO 3JIEMEHTA JIMHEWHOIO ITPOCTPAHCTBA OTHOCHUTEIIBHO
OJIHOTO 0a3uca uepe3 ero KOOpAUHAThl OTHOCUTEIBHO Apyroro 0asuca. [1P-2 Nel,
[1P-7, TTP-11, TTP-12 Nel.

3anaTue 9. IMommpocrpancrBa. IIpocTpaHcTBo penleHuii 0JHOPOIHOI
CJIAY (4 4aca). IloHdarne JHMHEHMHOTO TOANPOCTPAHCTBA JIMHEHHOIO
npoctpancTBa. Onepanymu HaJl NOAIpocTpaHCTBaMH. IIpocTpaHCTBO pemeHui
onHoponHoui CJIAY. basuc mnpocrtpancTBa pemeHuid oaHoponnoi CIIAY —
dbynnamentanbHas cucreMa pemieHudt (OCP). Oteickanue HopMmaibHO DCP
onnopoaHoit CJIAY. ITP-2 Nel, ITP-7, ITP-11, ITP-12 Nel.

3ansatue 10. JluHeiiHble omepaTopbl W JIMHeWHbIEe MNpeoOpa3oBaHHUs
JIMHEHHBIX NMPOCcTPaHCTB (6 4aca). [lonsTue nuueliHoro omnepartopa. Onepauun
HaJ TMHEHHbIMU oniepaTopamu. [loHarue nuHeitHoro npeoOpa3zoBanus. Oneparun
HaJ TUHEHHBIMU MpeoOpa3oBaHusIMU. AApo u 00pa3 TMHEHHOTO MpeoOpa3oBaHUS.
Panr u nedexr nuneliHoro npeodpa3zoBanusd. Kpurepuit o0paTuMocTy JMHEHHOTO
npeodpazoBanus. [1P-2 Nel, ITP-7, I[TP-11, ITP-12 Nel.

3ansaTue 11. Marpuua auHeiiHoro npeoOpasoBanus (4 4vaca). Ilonstue
MaTpHIIbI JMHEHHOTO MpeoOpa3oBaHus B JAHHOM 0a3uce JIMHEWHOTO IPOCTPAHCTBA.
CBsi3p MEXIy KOOpAuMHATaMHM IpooOpaza u o0pas3a »3JeMEeHTa JMHEWHOTO
IPOCTpaHCTBa. BripaxkeHne MaTpullbl JMHEWHOTO TpeoOpa3oBaHusl B OTHOM Oa3uce
yepe3 €ero Marpully B JApyroM Oasuce. XapaKTepUCTUUYECKUU OIpeneTuTeNb
auHelHoro npeoopaszoBanus. [TP-2 No2, TTP-7, TTP-11, TTP-12 Ne2.

3ansaTue 12. Co0cTBeHHbIE 3HAYEHHUS U COOCTBEHHbIE BEKTOPbI JINHEHHOT 0
npeodpazoBanust (4 4vaca). BeluucieHue COOCTBEHHBIX 3HAUCHUU JIMHEHHOTO
npeoOpa3oBaHusi Kak €ro JACWCTBUTEIbHBIX XApAKTEPUCTUUYECKUX KOPHEH.
AnreOpanyeckas KpaTHOCTb COOCTBEHHOI'O 3HayeHUs. BbluncieHue KoOpAuHAT

COOCTBEHHBIX BCKTOPOB KaK HCHYJICBBIX peHIeHI/Iﬁ COOTBCTCTBYIOIIUX OAHOPOAHBIX



CJIAY. Teomerpuueckass KpaTHOCTh COOCTBEHHOTO 3HadeHus. IlpuBeneHue
MaTpHIlbl IMHEWHOTO MpeoOpa3oBaHus K AuaroHaibHOMY Buxy. [1P-2 Ne2| ITP-7,
[TP-11, ITP-12 No2.

3anusatue 13. EBkiuagoBbl mnpoctpancTBa (2 yaca). OpTOroHaiabHOCTb
AJIEMEHTOB E€BKJIMJIOBA TMpocTpaHcTBa. Matpuna ['pama 06a3uca eBKIHIOBA
IIPOCTPAaHCTBA. JlOMOIHEHNE OpPTOrOHAJIBHOW CHCTEMBI BEKTOPOB E€BKJIMI0BA
npocTpaHcTBa A0 6azuca. OpTOHOPMHUPOBAHHBINA 0a3UC €BKIIMIOBA TPOCTPAHCTBA.
[Iponecc oproronanuzanuu. [1P-2 Ne2 ITP-7, ITP-11, ITP-12 Ne2.

3anaTue 14. OpToroHajbHble MaTpUIbI M  OPTOrOHAJIbHBIE
npeodpazoBanusi. Cummerpudeckre mnpeoodpasoBanusi (4 yaca). CpoiicTBa
OpTOroHaNbHBIX MaTpull. CBOWCTBAa OPTOrOHAIBHBIX MpeoOpa3zoBanuii. CBoiicTBa
COOCTBEHHBIX  3HAQUYEHUH U  COOCTBEHHBIX  BEKTOPOB  CHMMETPHUYECKUX
npeoOpazoBanuid. [1P-2 Nel, ITP-7, IIP-11, I[TP-12 No2.

3anusarue 15. KBagpaTuunbie ¢opmbl (6 yaca). MaTpuna KBaapaTUYHOU
¢dopmbl. Meton Jlarpanka npuBeieHUs] KBaIpaTUUHOU (POPMBI K KAHOHUYECKOMY
BUly. VHAEKChl HMHEpUMU JEHCTBUTENBHOM KBajapaTH4HOU (opmbl. Kpurepuit
CuiibBecTpa MOJIOKUTEIIBHOW M OTPULIATENIBHOW OMNpPENEIEHHOCTH KBaJIpaTUYHOMN
dopwmsr. 11P-7, TTP-11.

3ansTue 16. JIuneiinble onepauuu HaJ reoMeTpUYEeCKUMHU BeKTOpamMu (2
yaca). CJ10KeHre BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCII0. BelunTaHNEe BEKTOPOB.
Kommnmanaprnocte  BekTOpoB. IIpoexkmuss Bektopa Ha ocbk. JlexapToBbl
MPSIMOYTOJIbHBIE KOOPAUHATHI BeKTOpa U TOUKU. [TP-2 No2, TTP-12 Ne2.

3anustue 17. CkajasipHoe, BEKTOPHOe M CMeIIAHHOE TPOU3BedeHUE
BeKTOpPOB (4 4aca). OnpeneneHre U CBOWCTBA CKAJISIPHOTO NMPOU3BEIACHHUS JIBYX
BEKTOPOB. BbluncieHne CKalsgpHOrO MNPOU3BEICHHMS BEKTOPOB, 3aJaHHBIX
JIEKapTOBBIMU MPSIMOYTOJIBHBIMU KOOpAMHATaMU. KpuTepuil OpTOTOHAIBHOCTH
BEKTOPOB. Bpruncienue yria Mexay BekTtopamu. OrmpeneneHue U CBOWCTBA
BEKTOPHOIO IIPOM3BEACHUS JBYX BEKTOpoB. Ilmomanu mnapamienorpamma u
TPEYTOJbHHUKA, TOCTPOCHHBIX Ha JAaHHBIX BEKTOpax. BpIuMclIeHHME BEKTOPHOIO

IIPONU3BCACHUA BCKTOPOB, 3aJaHHBIX ACKAapTOBBIMHA npAMOYTOJIbHBIMHA



KoopanHaTaMu. CMENIIaHHOE TPOU3BENCHHUE TPEX BEKTOPOB. CBOICTBAa CMEMIAHHOTO
npousBeneHuss. O0beM napajienenuneaa 1 MTUpaMuibl, TOCTPOCHHBIX HA JAHHBIX
TPEX BEKTOpax. BpIUKWCIEHHWE CMEMIaHHOTO MPOW3BEICHUS BEKTOPOB, 3aIaHHBIX
JIEKapTOBBIMH NPSIMOYTOJIbHBIMU KoOpAuHATaMu. [1P-2 No2, TTP-7, ITP-12 Ne2.

3ausTue 18. [Ipsimas JiuHusA HA IWI0CKOCTH (3 Yyaca). YpaBHEHHE MPSIMOU C
yraoBbeIM K03 uimentom. ObIiee ypaBHEeHHE MPsIMON Ha TUIOCKOCTH. HemomHbie
YpPaBHEHHS MPAMONU. YpaBHEHHE NPSMON «B OTPE3Kax».YTOoNl MEXAY HPSMBIMHU.
YpaBHeHHE NPSAMON, MPOXOAAIIEH Yepe3 JaHHYIO TOUKY B 3a/ITAHHOM HaIPABJICHUH.
YpaBHEeHUE PAMOU, IPOXOISIIEH Yepe3 ABE NaHHbIE TOUKHU. PaccTosiHre OT TOUKH
1o nipsiMmoit. TTP-2 No2, TTP-12 No2.

3austue 19. Ilnockocts (2 waca). OOmee ypaBHEHHE IIOCKOCTH. CBs3Ka
IUIOCKOCTEN. HemosiHble ypaBHEHHUsI IUIOCKOCTH. YPaBHEHHE IUJIOCKOCTH «B
oTpe3kax». PaccTrosHre OT TOYKM JO IUIOCKOCTH. YTOJ MEXKIAY IUIOCKOCTSIMMU.
[leprieHIUKYJISIPHOCTh M TAPAJUIEIBHOCTh IIOCKOCTEH. YPAaBHEHHE IIOCKOCTH,
npoxoasuien uepe3 Tpu AaHHble TOUku. [TP-2 Ne2, TTP-11, TTP-12 No2.

3austue 20. [Ipsimasi B mpocTpancTie (3 yaca). O0mue ypaBHCHUS TPSIMOU
B IIPOCTPAHCTBE KaK CUCTEMA YPABHEHU IJIOCKOCTEH, MIEPECEKAOIINXCS 110 JAHHOU
npsmor. Hanpasnsrommii BekTop npsmoin. KaHoOHHUYeckue ypaBHEHMS IPSMOM.
[lepexon oOT oOUMX ypaBHEHUH NPSAMONM K KAHOHUYECKUM YPaBHECHUSIM.
[Tapamerpruueckre ypaBHEHHUs NPSIMOU. YTOJ MEXAY NPSIMBIMA B IPOCTPAHCTBE.
YcnoBue napajuieIbHOCTH NPSAMBIX. Y CIIOBHUE NEPIEHAUKYIIIPHOCTH NpsiMbIX. [1P-
2 No2, TTP-11, ITP-12 Ne2.

3ansTue 21. [1nockocTh U NpsiMast JIMHUS B pocTpancTBe (3 yaca). [Tydok
mrockocTer. Och mydka. Yrosa MexAy MpsiMOM U TJIOCKOCThIO. [lapanienbHOCTh
npsiMOi U mockocTu. [lepnenankyasspHOCTh IpsAMOM U mmockocTr. [TP-2 No2, T1P-

11, TTP-12 Ne2.

V. KOHTPOJIb JOCTUXKEHUS LIEJIEA KYPCA



Ne [ KonTpoampyemsbie Kon n Pe3yabTaThl 00yueHus OueHovHbIE CpeAcTBA
n/ pasiesibl / TeMbI HaNMEHOBaHUe *
n AUCUUILTHHBI HHIUKATOpPA TeKy LM IMpome
HOCTHKEHUS KOHTPOJIb Ky-
TOYHAA
aTTrecTa
nus
1 | Pazgen Nel IK-3.1 3HaeT TEOPETHIECKHE I1P-2 Nel, -
Martpuusl 1 Pewmaer OCHOBBI U METOJIbI TIP-12 Nel
OIIPEICITHTEIIH. MaTeMaTHYECKHE | MaTPUYHOM anreOpsbl.
Tempr N 1 -5 3aJa4uu U3 VYmMeer pemath 0a3oBbIe
Pa3IUYHBIX 3aJa4i MaTPUIHOU
obmacteit anreOpol.
MaTeMaTHKH Bnaneet naBbikamMu
MaTPUYHBIX BBIYUCIICHHH.
Pazgen Ne2 IIK-3.1 3HAeT TEOPETUUECKHUE I1P-2 Nel,
CucTeMbIl Pemaer OCHOBBI 1 METOJIBI I1P-7,
THHEHHBIX matemaTtuuyeckue | pemenus CJIAY. I1P-11,
AIreOpanIecKnx 3a]auu U3 VYMeer pemath 0a3oBbIe TIP-12 Nol.
ypaBHEHHit pa3anHf,1x 3agauu co CJIAY.
(CITIAY). Tems No obnacreit Brnaneer HaBbIKamMu
MaTeMaTHKH peuieHus 06a30BBIX
6-8 tunuuabix CJIAY |
Pazgen 3. IIK-3.1 3HaeT TEOPETUUCCKHE I1P-2 Ne2,
JIvuuelabie Pemaer OCHOBBI M1 METO/IbI I1P-7,
IPOCTPAHCTBA MatemaTtuuyeckue | pemenus CJIAY. [IP-11,
(JII0). 3aJa4uu U3 VYmeer pemath 0a3oBbIe TIP-12 Ne2.
Temsr Ne O - 12 Ppa3IUYHBIX 3agauu co CJIAY.
obmacreit Brnaneer HaBbIKamMu
MaTEeMaTHKH pemeHuss 0a30BBIX
tunuyHbix CJIAY .
Pazgen 4. IIK-3.1 3HaeT TEOPHIO I1P-2 Ne2,
JIvHaelabie Pemaer JIMTHEWHBIX I1P-7,
TIpeo6pa3oBaHHus MaTemMaThdeckue | mpeoOpasoBanuii B JIII. [IP-11,
T 3aJa4uy U3 VYmeer pemath 0a3oBbIe TIP-12 No2.
Temer Ne 13 - 15 Pa3IUYHBIX 3a]]a9u C JTMHEHHBIMA
oOnacreit orneparopamu B JIII.
MaTEeMaTHKH Bnaneer naBbikamMu
penieHust 0a30BbIX 33ja4
C JJMHEWHBIMU
orneparopamu B R™
Pazpgen 5. I1K-3.1 3HaeT OCHOBBI TEOPUHU I1P-7,
EBKIINI0BEI Pemaer EBximaoBeIx T1P-11
IPOCTPAHCTBA MaTeMaTHYEeCKHe | MPOCTPAHCTB
Tema 16. 3aJauu U3 VYmeer pemath 0a3oBbIe
Pa3IUYHbIX 3aJa4y CO CKaISIPHBIM
oOmacreit MIPOM3BEICHUEM.
MaTeMaTHKH Brnaneer HaBbIKamMu
BbIYKCIICHHH B R™.
Pasgen 6. [IK-3.1 3HaeT OCHOBBI TEOPUU I1P-7,
KBagpatuunsie Pemaer KBaJIpaTUYHBIX (GOpM. I1P-11
dopmbr (KD) maremaruueckue | Ymeer npuBoauth Kd
Tema 17. 3aJauu U3 KaHOHUYECKOMY BHIY.
Pa3IMYHBIX Brnaneer HaBbikamMu
oOmacreit omnepanwii ¢ KO.
MaTeMaTHKH




Pasznen 7. [1IK-3.1 3HaeT OCHOBBI BEKTOpHBIX | [TP-2 Nel,

BekropHas Pemaer orepanuii B R3. I1P-7,
anrebpa MaTeMaTHuecKue | YMeer pemarsb 0a3oBbIe [1P-11,
Tewmsr 18, 19, 20 sajaiu us 3aflatn ¢ [TP-12 No2.
pa3IUYHbBIX POU3BEACHUSIMHU
obmacreit BEKTOPOB.
MaTeMaTHKH Brnanmeet HaBbIKaMu
BBIYHCIICHHS
MPOU3BEJEHUN BEKTOPOB.
Pasgen 8. IIpsmas | TIK-3.1 3naet ocHOBBI onepauuii | [TP-2 Nel,
JTMHUS HA Pemaer C IpAMO# Ha MIOCKOCTH. | [[P-7,
IOCKOCTH MaTeMaTHHICCKIe Ywmeer pewath 6a3oBble | TTP-11,
Temn 21, 22. Db 3718111 C OPAMOIi ta ITP-12 Nol.
o6nacTeit MTOCKOCTH.

Brnazaeet naBeikaMu

MaTEMAaTHUKU

NOCTPOEHUS M aHAIN3a

OPSIMBIX HA TJIOCKOCTH.
Pazgen 9. 3HaeT ocHOBBI onepanuii | [TP-2 No2,
[nockocTh u C MPSIMBIMH 1 I1P-7,
npsiMast TMHUS B IITTOCKOCTSIMH B I1P-11,
IPOCTPAaHCTBE TIpOCTPaHCTEE. [1P-12 Nel.
Tembr 23,24, 25. YMeeT pemiath 0a30BbIC

3aJ1a4M ¢ TPAMBIMU U

mockocTsiMu B R3 .

Bnaneet naBpIkaMu

aHaJIM3a MpAMBIX U

mockoctei B R3..
OK3aMeH - VO-1,

I1P-2

* PexoMeHyemble (HopMbl OLleHOUYHBIX cpenacTB: 1) cobecenoanue (YO-1), xommokBuym (YO-2); 2) TeXHUUYECKHE
cpenctia kouTposist (TC); 3) nucemennsie paboTsl (ITP): Tectsl (ITP-1), kouTponbhsie padotsr (ITP-2), acce (ITP-3),
pedepatsl (I1P-4), kypcossie padoTs (I1P-5), HayuHO-yueOHBIe 0TYeTHI 10 pakTHKaM (ITP-6).u T.11. (cimcok MOKeT
OBITH TOTIOJTHEH B cOO0TBeTCTBUU co crienndukoit OIIOII u BHyTpeHHEl HOpMaTUBHON HoKyMeHTaruei [IBOY).

VI. YYEBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI OB YUAIOIIIUXCH
CaMmocTosTenbHass paboTra ompeneisercs Kak HHIAWBUAyallbHAs WJIH

KOJUIEKTUBHAsA y4yeOHasi JesTeNbHOCTh, OCYIIECTBIsIEMas 0€3 HEeMOCPEeACTBEHHOTO
PYKOBOJCTBA TMejnarora, HO IO €ro 3aJaHusM W T0J €ro KOHTPOJIEM.
CamocTosiTenbHass paboTa — 3TO TMO3HABAaTeNbHAs yuyeOHasl NeATeIbHOCTh, KOTa
MOCJIEIOBATEILHOCTh MBIILIEHUSI CTYJE€HTA, €r0 YMCTBEHHBIX M MPaKTUYECKHX
onepauni U AEUCTBUNA 3aBUCUT U ONIPENEISIETCS] CAMUM CTYIAECHTOM.
CamocrosiTennbHasi ~ paboTa  CTYJEHTOB  CIHOCOOCTBYET  pa3BUTHIO

CaMOCTOATCIIBHOCTH, OTBCTCTBCHHOCTH W OPraHM30BaHHOCTH, TBOPUYCCKOI'O



HOJIX0Ja K peuIeHHI0 MpoljeM y4eOHOro M Nnpo(ecCHOHAIbHOTO YPOBHS, YTO B
UTOTE MPHUBOJUT K PA3BUTUIO HABBIKA CAMOCTOSITEILHOTO IUIAHUPOBAHUS U
peanu3anuu AesITENbHOCTH.

[lenpto camMOCTOSITENBHOM pabOTBl  CTYJIEHTOB SIBJISIETCS  OBJAJICHUE
HEOOXOUMBIMUA KOMIETEHIIMSIMH 110 CBOEMY HANpPaBJIEHUIO MOJITOTOBKHU, OMBITOM
TBOPYECKOU M MCCIIENOBATENBCKON AEATEIBHOCTH.

@DopMBbI CAMOCTOSTENIBHON paObOThI CTYIEHTOB:

- paboTa ¢ OCHOBHOW M JOMOJHUTEIBHOW suTeparypoi, WHTepHeT
pecypcamu;

- CAMOCTOSITEJIBHOE  O3HAKOMJICHME C  JICKIMOHHBIM  MaTepualoM,
IIPEICTABICHHBIM HA 3JIEKTPOHHBIX HOCUTENSIX, B OMOIMOTEKE 00pa30BaTEIBLHOTO
YUPEKACHUS;

- IOJIrOTOBKA peepaTuBHBIX 0030pOB UCTOYHUKOB MEPUOIUYECKON M1€YaTH,
OMOPHBIX KOHCIIEKTOB, 3apaHee ONpPEIeICHHBIX TPENO1aBATEIEM;

- MOMCK HMH(OpPMALMM MO TEME, C MOCIEAYIOIIUM €€ IMpPEICTaBICHUEM B
ayIUTOpUHU B pOpMe JTOKIIa/Ia, MPE3EHTAIIUN;

- IOITOTOBKA K BBIMIOJHEHUIO ayIMTOPHBIX KOHTPOJBHBIX padoT;

- BBITIOJIHEHHE JIOMAIIHUX KOHTPOJIbHBIX PadoT;

- BBIIIOJIHEHHUE TECTOBBIX 3aJaHUil, pelIeHue 3a/1a4;

- COCTaBJIEHUE KPOCCBOPOB, CXEM;

- IOATOTOBKA COOOIIEHUH K BHICTYIUICHHIO HA CEMUHApE, KOH(PEpEeHIINH;

- 3aMoJHeHue pabouel TeTpaau;

- HaIMcaHue 3cce, KypcoBor padoThl;

- IOATOTOBKA K JIEJIOBBIM U POJIEBBIM UTPAM;

- COCTaBJIEHUE PE3IOME;

- IOATOTOBKA K 3a4eTaM M 3K3aMEHaM;

- JIpyru€ BHUJIbl JI€ATE€IbHOCTH, OpraHU3yeMble W OCYILIECTBISIEMbIE

06paBOBaTeHBHBIM YUPCIKIACHUCM U OpraHaMu CTYACHYCCKOTO CaMOYIIPABJICHUA.



VIl. CIMCOK JINTEPATYPHI
WH®OPMAIIMOHHO-METOINYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

OcHoBHas auTEpaTypa
(anexmponmvie u nevammvie u30aHUs1)

1. bexnemumes /JI.B. Kypc ananuTrudeckoil reoMeTpUH U TMHEHHON anreOpsl:
y4EOHHK. - Cankr-IleTepOypr: Jlans, 2015. Hb JIBOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo: 777158 &theme=FEFU

2. Wnbnn B.A., [To3usak O.1". JIuneitHas anredpa. — M.: @usmariut, 2004, Hb
JAB®YVY: http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU.

3. Kpemep H.I1I., ®punman M.H. JIuneitnas anredpa: yueOHUK U MPAKTUKYM
JUISL  aKaJeMUYEecKOro OakajgaBpuaTa MO SKOHOMHUYECKHUM CHEHHUATBHOCTSAM. —
Mockaa: IOpaiir, 2015, 307c. Hb JIBOY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU

4. Jlusmmmn K.M. Kypc nuHeliHON anreOpbl U aHAIUTHYECKOW T€OMETpUU:
yueOHuk st By3oB. — Cankrt-IlerepOypr: Jlans, 2017, 504 c. Hb [AB®YVY:
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU

5. Manyrua B.A., Pomuna S.A. JluneitHas anreOpa s SKOHOMHCTOB:
y4eOHUK, MPAKTUKYM M COOpPHHUK 3aJay sl akaJeMHYecKoro OakajaBpuaTa Io
SKOHOMHUYECKHM HaIPaBJIEHUSM U CHENUAIBHOCTAM. — MockBa: FOpair, 2017, 478

c. Hb IB®YV: https:/lib.dvfu.ru:8443/lib/item?id=chamo:841237 &theme=FEFU

JlonmoTHUTE IbHAS JIMTEepaTypa
1. Wpun B.A., KuMm I'.J]. JIuneiinas anreOpa 1 aHaIMTHYECKas TCOMETPHS
y4eOHUK J1JI1 yHUBEPCUTETOB U TEXHUYECKUX By30B. — MockBa: U3n-s8o MI'Y,
2015, 393 c. Hb IB®YV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:817753&theme=FEFU

2. Emuxun B.E., I'pacbkun. C.C. AnanuTtuueckasi reoMeTpus U JIMHEHas

anredpa: Teopus W perieHue 3aaad: yueonoe mocoome. — Mocksa: KuoPyc, 2013,


https://lib.dvfu.ru:8443/lib/item?id=chamo:777158&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:7030&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:790980&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:844739&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:841237&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:817753&theme=FEFU

608 c. Hb JIBDV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU

3. IIpockypsikoB M.B. COopuuk 3amau mo JHMHEWHON anredpe: ydeOHOE
nocobue. —  Caskr-IletepOypr: Jlawb, 2010, 475 c¢. Hb JIBOV:
https://lib.dvfu.ru:8443/lib/item?id=chamo:305907 &theme=FEFU

4. Opuenko E.I'., Mutuenko A.Jl. JluneitHas anreOpa: MeTOA. YKa3aHUS. —

BnanuBoctok: Mznarenbckuii gom JlansHeBocT. denepai. yH-Ta, 2012, 35 ¢. Hb

JIB®Y:http://lib.dvfu.ru:8080/lib/item?id=chamo:678464 &theme=FEFU.

Ilepedyennb pecypcoB nHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH
«HHTepHET»
1. DnektponHas 6ubauoTeka u 6a3bl JaHHBIX [[BOY .

http://dvfu.ru/web/library/elib

2. DnexkTpoHHO-OMOIMOTEeUHas cucrteMa «Jlanwpy http://e.lanbook.com
3. DnekTpoHHO-OHOIMOTeYHas cucteMa « HaydHo-u31aTelbCcKoro IeHTpa

NH®PA-M» http://znanium.com

4. DnexTpoHHO-OMOMMOTEeYHas cuctema bubnuoTex.

http://www.bibliotech.ru

5. DJeKTpoHHBIH KaTanor HayyHou Oudmuorexku JIBDY http://ini-
fb.dvgu.ru:8000/cgi-bin/gw/chameleon

6. Hayunas o6udnmuoreka KubdepJlenunka: http://cyberleninka.ru/

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOI U
U IPOTPaMMHOI0 oOecrevyeHust
Microsoft Word
Microsoft Excel
Microsoft PowerPoint

Koncynprantllmtoc / ['apant

o B~ w0 np e

Microsoft Internet Explorer/ Mozilla Firefox/ Opera


https://lib.dvfu.ru:8443/lib/item?id=chamo:784080&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:305907&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:678464&theme=FEFU
http://dvfu.ru/web/library/elib
http://e.lanbook.com/
http://znanium.com/
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://ini-fb.dvgu.ru:8000/cgi-bin/gw/chameleon
http://cyberleninka.ru/

VIII. METOAUYECKHUE YKA3ZAHUS ITIO OCBOEHUIO U CHUIIJINHBI

VYcnemHoe OCBOEHHWE JUCHUIUIMHBI —TPEArnojiaraeT akTUBHYIO paboTy
CTYJICHTOB Ha BCEX 3aHATHSAX ayIUTOPHON (OPMBI: JIEKIHMSIX W TMPAKTHKAX,
BBITIOJIHEHUE aTTECTAI[MOHHBIX MEPONPUATUI. B mpouecce n3ydyeHus: TUCIUTUINHBI
CTYJICHTY HEOOXO0IMMO OPUEHTUPOBATHCS Ha MTPOPAOOTKY JICKIIMOHHOT'O MaTepuala,
MOATOTOBKY K TMPAKTUYECKUM 3aHSTHUSIM, BBIIIOJTHEHUE KOHTPOJBHBIX padoT,
JTOMAITHUX U UHIWBUIYAJIbHBIX PAaCUETHO — IpaduuecKuX 3aJaHu.

OcBoenue gucuuiuivebl «JIMHeHas anredpa» MpeanojaraeT peuTUHTOBYIO
CUCTEMY OLECHKHA 3HAaHUW CTYJAEHTOB M TMPEIyCMaTPpUBAET CO CTOPOHBI
[IperoaBaTeiid TEKYIIMH KOHTPOJIb 3a IIOCELICHUWEM CTYACHTAMHU JICKLUW,
MMOJATOTOBKOM M BBIIIOJHEHUEM BCEX MPAKTHUYECKUX 3aJaHUM, BBINIOJHEHUEM BCEX
BUJIOB CAMOCTOSTENIbHON paOOTHI.

[IpomexxyTouHOM arrectramuert 1o aucHuIuimHe «JImHelHas —anreOpay
ABJISICTCS DK3AMEH.

CTyneHT cuuTaercs arTeCTOBAaHHBIM MO JUCHUILUIMHE TPU  yCJIOBUU
BBITIOJTHEHUS BCEX BHUJOB TEKYIIETO KOHTPOJISI M CaMOCTOSITEILHON pPaboTHI,
NPEeIyCMOTPEHHBIX YUEOHOU MPOrpaMMOii.

[IIxana oneHuBaHusi cPOPMUPOBAHHOCTH 00OPA30BATEIBHBIX PE3YJIHTATOB IO

JTUCHUIUIMHE TpeacTaBieHa B ponme oneHouHbix cpencts (GOC).

IX. MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE
JACHUTIIAHBI IUHEHHAS AJITEGPA

VY4eOHble 3aHATHUS 110 TUCIUTITUHE TPOBOJIATCS B IOMEIIECHUSIX,, OCHAIIIEHHBIX
COOTBETCTBYIOIIMM 000PYyI0BaHUEM U MPOTPAMMHBIM 00€CTICUCHUEM.

[lepeueHb MaTepUATBHO-TEXHUYECKOTO M MPOrPAMMHOTO oOecrnedeHus
JTVCHUIUIMHBI IPUBEACH B TaOIHUIIE.

MarepuajibHO-TeXHHMYECKOE U MPOrpaMMHOe o0ecriedeHue U CIUTIIUHbI

HaumMmeHoBaHMe crieUaIbHBIX OcHaIIEHHOCTD Ilepeuennb JIMIIEH3MOHHOTO
MOMEIICHUH U MOMEIICHUM CIieUaIbHBIX TOMEIEHUN IPOrpaMMHOT0 0OecredeHusl.
JUTSL CAMOCTOSITENILHOU PabOThI U TOMEIICHUI PexBU3UTHI MOATBEPKAAIOIIETO

JUUISL CAMOCTOSITETLHOM PaboThI JIOKYMEHTAa




Jrobas JleximoHHas
ayJUTOPHS C
MYJIBTHUMEIUAHBIM
o0opyoBaHUEM

MynbsTUMenuitHoe
obopyoBaHueE.

Microsoft Office 365,
Microsoft Teams.

X. ®OHIAbI ONEHOYHbIX CPEJACTB
@OoH/IBI OLIEHOYHBIX CPEACTB MPEICTABIECHBI B IPUIOKECHUH.




