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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenmamu ocBoeHUst y4eOHOW AUCHUIUIMHBI (Momyiist) «MaTrematuka
(JIunetinas anredpa)y» SBISIOTCS:

- 3aKJiaJlka MaTeMaTH4ecKoro (QyHIaMeHTa KaK CpeAcTBa U3Y4YCHUS
OKPY>KaIOIlIeTo MUpa JJis YCIEIHOTO OCBOSHUS TUCIUILIINH €CTECTBEHHOHAYYHOTO
1 IPO(PeCCHOHATTEHOTO ITUKJIIOB;

- MOJYYEHUE CTYJACHTAMH OCHOB TEOPETHUYECKMX 3HAHUU W MPHUKIATHBIX
HAaBBIKOB MPUMEHEHHUS MaTEeMAaTHUYECKIUX METOIOB M MOJIEIICH;

- IOJrOTOBKA K UCIIOJIb30BAHUIO 3TUX METOJIOB AJIsl pa3pabOTKU U IPUHATHUSA
3¢ (PEKTUBHBIX OPTAHU3AIMOHHBIX U YIIPABICHYECKUX PEIICHUN;

- pa3BUTHE JIOTMYECKOTO MBIIUICHUSI U TIOBBIIICHHE OOIIEero YPOBHS
KyJbTYPBI CTYJCHTOB.

3ajayaMy OCBOEHHUS JAMCLMIUIMHBI ABJISIETCS OBJIAJACHUE METOJAAMU PEIICHUS
CUCTEM JINHEVHBIX YPAaBHCHUI.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS N0 JUCUUILUIMHE (MOIYJIIO).

[lepeuenp (GopMUpYEMBIX pPE3yJbTaTOB OCBOECHHSI 0Opa3oBaTEIbHOM
porpamMmsbl (KOMIIETEHLIUI) B pe3yIbTaTe 00yUYeHHUs 10 AUCHMILTUHE (MOIYIIO):

OIIK-1 - CriocobeH mpuMeHSITh €CTECTBEHHOHAYYHBIE U OOIIEMH)XKCHEPHbIE
3HAHUS, METOBl MATEMATUIECKOTO aHAJIM3a U MOJICTTHPOBAHMS, TCOPETUICSCKOTO U
AKCTIEPUMEHTAIILHOTO UCCIIEI0BaHUS B MPOGHEeCCUOHATBHOM IeATeTbHOCTH;

YK-1 - CrnocobeH ocylecTBIsATh MOUCK, KPUTUYECKUN aHAIM3 U CUHTE3
uHGOPMAIIUHU, TPUMEHSITh CHCTEMHBIH TIOIXO/1 JJIs PEIIICHHUS IOCTABICHHBIX 3a/1a4.

OOGy4eHwue 1o JuCUUILUIMHE (MOAYJII0) MPEANOJaraeT, 4YTo Mo €ro pe3yJibTaTamMm
oOyyatomuiicst Oyier:

3HaTh:
OCHOBHBIC TIOHSTHUS U METOJIBI MaTEMaTUKH B 00BEME, COOTBETCTBYIOIIEM
MPOrpamMMe BBICIIEHN IIKOJIBI.

YMmeTh:

dbopMynIHpoBaTh MaTeMaTUYECKHWE TIMOCTAHOBKM TMPHUKIAIHBIX  3ajad,
NEePEXOAUTh OT SIKOHOMHUYECKHUX MTOCTAHOBOK 3a7la4 K MAaTEMaTUYECKUM MOJIEIISAM,
AHAJIM3UPOBATh PE3YJbTaThl HCCIEAOBAHUS M JejaTh Ha UX OCHOBAaHHUU
KOJIMYECTBEHHBIC U KAYSCTBECHHBIC BHIBOIHI.

Baanern:
HABBIKAMH PEIICHUSI KOHKPETHBIX 33124 B MPO(PECCUOHAITBHON 00J1acTH.



3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOTYJISI).

OO6mast TpyIOEeMKOCTh AUCIHUIUIMHBI (MOIyJis) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKuX Jaca(oB).

3.2. OOvem pmucuUIUIMHBL (MOAyJnsi) B (OpME KOHTAaKTHOM pabOThI
oOyJarommxcsi C  IeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMH K pean3anuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha MHBIX YCIOBHSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KommaectBo yacos

Tun y4eOHBIX 3aHSTHIT
Bceero | Cemectp Ne2

KonTtakTHas paboTa Ipu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 72 72
B Tom uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 36 36
3aHATHSI CEMUHAPCKOTO TUIIA 36 36

3.3. O6beM auCHUIUIMHBI (MOIyYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJarommxcsi, a Takke B (opMe KOHTAKTHOM paboOThl OOydYaromMXcs C
nearoruaeckKuMu pabOTHUKAMHU U (WJIH) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
oOpa3oBaTeNnpHON TpOrpaMMbl HAa HWHBIX YCIOBHUSX, TIPU MPOBEICHUU
MIPOMEKYTOYHOHN aTTECTAIIMN COCTaBIIACT 72 akaJIeMHUECKUX Jaca (OB).

3.4. ITpu oOy4eHuH 0 UHAUBUAYAJIbHOMY YUYEOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuXxcs, a Takke B (hopme
KOHTAaKTHOM PabOThl 00YYaIOIIUXCSl C MEAArorMueCKUMU paOOTHUKAMU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peaM3allii 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEICHNUHU TIPOMEXKYTOUHOUN aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHATHS JIEKIIMOHHOI'O TUIIA.

/ TemaTuka JTEKIIMOHHBIX 3aHATUM / KPATKOE COJEPKaHNE
/T

1 |BBemeHue B MaTeMaTHUKY.
IToHsATHE O MHOXKECTBE. OnepauI/m HaJ MHOX>XXECTBaMMH. OTO6pa)KeHI/Ie MHO>XECTB. UHBCKTHBHOC,
CIOPBEKTUBHOE, OnekTHBHOE. Kommno3umust otoOpakenuii. O6parHoe orodpakenne. Kpurepuit

00paTUMOCTH OTOOPaKEHNSI.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

n/n
2 |AnreOpandecKkue CTPYKTYPBHI.
bunaphas anrebpandeckas oneparys.
3 |AnrebGpandeckue CTPYKTYPHI.
Ionyrpynna, Mmonoun, rpymnna. [logctaHoBky/ I'pymina nogcTaHOBOK.
4 |AnreOpanuecKkue CTPyKTYpHI.
Kombena, mons.
5 |Martpuupl.
Komnpo matput. O6paTHas matpuna. Kpurepuii cymectBoBaHus 00paTHOM MaTpHuIlsl. OnpenenuTens
Matpuipl. OnpenenuTenb Iponu3BeieHus MaTpull. ['pyia HeBBIPOXKAECHHBIX MaTPHII.
6 |Marpuupl.
Panr MaTpuisl. DneMeHTapHbIe IpeoOpa3oBaHud HaJ CTPOKaMH MaTpulbl. HeM3MeHHOCTh paHra MaTpHUIbI
IpH 3IIEMEHTApHBIX Ipeodpa3oBanuax. CTyneHdaTas MaTpula. [IpuBenenue MaTpUIb], C HOMOIIBIO
3JIEMEHTAPHBIX MPeo0pa30BaHUH HaJl CTPOKAMH MaTPHIBI K CTyIIEHYaTOMY BUJY.
7 Matpuupl.
Haxosxnenne o6paTHOH MaTPHIBI C TOMOIIBIO AJIEMEHTAPHBIX ITPe00pa30BaHHH.
8 |CucteMbl TMHEHHBIX YpaBHEHUI.
Dopmynsl Kpamepa Hax0xIeHUS PELICHNs CUCTEMBI JINHEMHBIX YpaBHEHUH ¢ HEBBIPOXKICHHON MaTpuUIiei
CHCTEMBI.
9 |CucteMbl TMHEHHBIX YPaBHEHUI.
Meron 'aycca. Teopema Kponekepa-Kanemnnu. ETuHCTBEHHOCTh M HE €IUHCTBEHHOCTh PELIEHUM CUCTEMBI
JUHENHBIX ypaBHEeHUH. OAHOPOIHAS CUCTEMA JIMHEWHBIX YPaBHEHUH.
10 |JIuneliHOE MPOCTPAHCTBO.
Onpenenenus u npocreiimue coiicra. [Ipumepsl. JInneitHoe noanpocTpancTBo. JIMHeHas 3aBUCUMOCTh
Y HE3aBHCUMOCTh CHCTeMBbI BeKTOpoB. CBoiicTBa. [Tpumepsl. PazmepHocTs 1 6a3uc auHeiHOTO
IpOCTpaHCTBa. JBa SKBUBAJICHTHBIX OIpeeIeHHs 6a3uca.
11 |JIuneliHOE IPOCTPAHCTBO.
Paznoxenue Bekropa no 6aszucy. Koopaunarel Bektopa B JaHHOM Oazuce. KoopauHaTHbIE BBIpaKEHHS
JMHEHHBIX JEUCTBUH B JIMHEHHBIX MPOCTPAHCTBaX. 3aKOH MPe00pa30BaHNs KOOPANHAT BEKTOpa IIPH
nepexojie K Apyromy 6asucy. MaTpuua rnepexona.
12 |JluneliHOE MPOCTPAHCTBO.
[Tpunosxenne Teopuy JIMHEHHBIX MPOCTPAHCTB K PEIICHNIO CUCTEM JIMHEHHBIX ypaBHEHHUH.
13 |JIuneliHOE IPOCTPAHCTBO.
Teopema 06 0611eM penIeHnH CUCTEMbI IMHEWHBIX YPaBHEHHH.
14 |JIuneliHOE IPOCTPAHCTBO.
Teopema o JIMHEHHOM NPOCTPAHCTBE PELICHUH OJJHOPOHASI CUCTEMBI INHEHHBIX YPaBHEHUH.
®dyHaaMeHTanbHas cucTeMa pemeHuil. [lpumepsr.
15 |Jlunelinble onepaTopsl.
Omnpenenenue auHeiHOTO oneparopa. CBolicTBa. Marpuiia TMHEHHOTO oneparopa.3akoH nNpeoOpa3oBaHus
MaTpHIbl JUHEIHOTO onepaTopa IpH IMepexoae K Apyromy 6aszucy. [Ipumepst.
16 |/IuneiiHble ONEPaTOPHI.
OO0paTHBIi K TUHEHHOMY orepatopy. Sapo u obpas, TMHEHHOTO onepaTopa U X CBOWCTBA. JIMHEHHbIE
JIEHCTBUS HAJl TMHEHHBIMU ONIEPATOPAMHU B JMHEWMHOM IPOCTpaHCTBE. KoJb10 TMHENHBIX ONIEPATOPOB.
17 |Jlunelinble onepaTopsl.
CoOcTBeHHbIE BEKTOPHI M COOCTBEHHBIE 3HAUEHUSI JIMHEHHOTO oneparopa. Mx cBoiicTsa.
18 |Jlunelinbie omepaToOpHI.

Haxoxnenne coOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAYCHUI JIMHEHHOTO OIeparopa.
XapakTepuctTruueckuii MHOTOUIEeH. JIMHEelHbIe onlepaTopsl MPOCTOTO THIIA.




4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

1591'[ Tematuka MPAKTUYICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC
1 |BBenenue B MaTeMarTuky.
[TonsTHe 0 MHOXecTBe. Onepanyy Hag MHOXKecTBaMK. OTOOpakeHHE MHOXKECTB: HHbEKTHBHOE,
CIOpBeKTHBHOE, OnekTHBHOE. Kommozutms orobpakenuii. OOpatHoe oToOpaxenne. Kputepuii
00paTUMOCTH OTOOpaKEHMSL.
2 |Anrebpanyeckue CTPyKTYpBHI.
Bunapnas anreOpandeckast oneparys.
3 |AnrebGpandeckue CTPYKTYPHI.
[Monyrpynmna, MmoHoun, rpynna. [logcranoBku/ ['pymnma noacTaHOBOK.
4 |AnreOpanyecKkue CTPYyKTYpPHI.
Kompna, mons.
5 |Martpuupl.
Marpuiipl, konblo Marpull. O0parHas Matpuua. Kpurepuii cyiiecTBoBaHus 00paTHOW MaTpPHUIIBL.
Omnpenenurens Matpulibl. OnpenenuTens IPou3BeIeHNUs MaTpull. I pyma HEBBIPOKACHHBIX MAaTPHILL.
6 |Marpuupl.
Panr MaTpuisl. DneMeHTapHbIe IpeoOpa3oBaHud HaJ CTPOKaMy MaTpulbl. HeM3MEeHHOCTh paHra MaTpHIbI
IIPH 3JIEMEHTAapHbIX npeoOpa3zoBanmsix. CtyneHdaras marpuna. [IpuBeneHrne MaTpHIb], ¢ HOMOIIBIO
3JIEMEHTAPHBIX MPeo0pa30BaHUN HaJl CTPOKAMH MaTPHIBI K CTyIIEHYaTOMY BHY.
7 Matpuupl.
Haxo>nenne o6paTHOH MaTPHIBI C TOMOIIBIO JIEMEHTAPHBIX ITPE00pa30BaHHH.
8 |CucTteMbl TMHEHHBIX YpaBHEHUI.
Dopmynsl Kpamepa HaxoxIeHHUS pelIeHNs CHCTEMBI INHEHHBIX YPaBHEHUI ¢ HEBBIPOXKICHHON MaTpuIlei
CHCTEMBI.
9 |CucTteMbl TMHEWHBIX YpaBHEHUI.
Meron I'aycca. Teopema Kponekepa-Kanemnu. ETuHCTBEHHOCTh M HE €JMHCTBEHHOCTh PELIEHUN CUCTEMBI
JUHENHBIX ypaBHeHUH. OAHOPOJHAS cUCTEMA JIMHEWHBIX YpaBHEHUH.
10 |JIuHeliHOE MPOCTPAHCTBO.
Onpenenenwus u npocteitmue cBoiicta. [Ipumepsl. JInHeitHOe TOAIpPOCTpaHCTBO. JIMHEHAsS 3aBUCIMOCTh
Y HE3aBHCUMOCTh CHCTeMBbI BeKTOpoB. CBoiicTBa. [Tpumepsl. PazmepHocTh 1 6a3uc auHeiHOTO
MpOCTpaHCTBa. JBa SKBUBAJICHTHBIX OIpPEAEIeHUs 6a3uca.
11 |JIuneliHOE IPOCTPAHCTBO.
Paznoxxenue Bexropa no 6aszucy. Koopaunarel Bektopa B JaHHOM Oasuce. KoopuHaTHBIE BBIpaKeHHS
JIMHEHHBIX JIGUCTBUH B JIMHEHHBIX POCTPAHCTBAX. 3aKOH MTPpeo0pa3oBaHMs KOOPAWHAT BEKTOpa IIPH
nepexo/ie K Apyromy 0asucy. Marpuua nepexona.
12 |JIuHeliHOE MPOCTPAHCTBO.
IIpunoxeHue TeoOpuu JIMHENHBIX IPOCTPAHCTB K PEIIEHUIO CUCTEM JIMHEUHBIX YPaBHEHUH.
13 |JIunHeliHOE IPOCTPAHCTBO.
Teopema 00 0011eM penIeHnN CUCTEMBI TMHEWHBIX YPaBHEHHI.
14 |JluneiiHoe POCTPAHCTBO.
TeopeMa 0 IMHEHHOM MPOCTPAHCTBE PEIICHUI OHOPOIHASI CUCTEMBI TMHEHHBIX ypPaBHEHUH.
®dyHaaMeHTanbHas cucTeMa pemeHuil. [lpumepsr.
15 |Jlunelinble onepaTopsl.

Onpenenenne TUHEHHOTO orepaTopa. CBoiicTBa. MartpuIia IMHEHHOTO oniepaTopa. 3aKOoH MPeodpa3oBaHUs
MaTpHIbl TIHHEHHOTO OMepaTopa MpH repexoie K apyromy 6azucy. [Ipumepsi




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/n

16 |/IuHeiinbIe ONEPaTOPHI.

OO0partHBIii K JTHHEIHOMY onepatopy. Sapo u 00pa3, TMHEHHOTO omepaTopa U UX CBOWCTBA. JIMHEiTHbIC
JiefcTBUSA HaJl TMHEHHBIMU ONlepaTOpaMHU B IMHEHHOM NpocTpaHCcTBe. KoIbIo THHEHHBIX 0nepaToposB.
17 |Jlunelinbie OmepaTOpPHI.

CoOcTBeHHbIE BEKTOPBI M COOCTBEHHBIE 3HAYCHUS JIMHEHHOTO oneparopa. Mx cBoiicTsa.

18 |JIuHeiiHbIe ONEPATOPHI.
Haxoxnerne coOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX 3HAYCHUH TMHEHHOTO OIeparTopa.
XapakrepucTUuecKuii MHOrOwIeH. JInHENHHbIe 0nlepaTOphl IPOCTOTO THIIA.

4.3. CamocrosiTenbHas padoTa 00y4daroImuXCs.

Bua camocrostensHOM paboThI

1 |W3yueHue NEKIMOHHOTO MaTepualia. BelnoiaHeHre HHANBUAYAIBHOIO 3aJaHUs 110 TEME
«Penienue cuctemM ypaBHEHHI»

2 |M3ydenwue JEKIMOHHOTO MaTepuania. BrImomHeHe HHAUBUAYaIbHOTO 3a/IaHUs TI0 TEME
«JIuneltHbIe TPOCTPAHCTBA»

IToaroroska K 9K3 aMCHY

[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.

IToaroroBka K TeKyIemMy KOHTPOJIIO.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH
OCBOCHMH TUCUUILTUHBI (MOAYJIs).

Ne

. bubnuorpaduueckoe onucanue Mecro nocryna

1 | Jly6sruna, E. H. Jluneiinas anre6pa : yue6Hoe nocobue URL:
IS cpeiHero mpodeccuonantbHoro obpasosanus / E. H. https://urait.ru/bcode/541979
Jly6sruna, E. M. BeuromoB. — 2-e u31. — Mockaa : (nara obpatmenms:

W3narensctBo FOpaiit, 2024. — 150 c. — 06.04.2024).

(ITpodheccronansrHoe oopazoBanue). — ISBN 978-5-534-
12504-7. — Texkcr : anexkTpoHHbIH // O0pazoBaTenbHAas
matdopma FOpaiiT [caiit]

2 | Jluneiinas anreOpa v aHaIMTHYECKas reoMmeTpus : yueOHuk | URL:

¥ IpakTuKyM st By3oB / E. I'. Ilnotaukosa, A. I1. MBanos, | https://urait.ru/bcode/555026
B. B. Jlorunosa, A. B. Mopo3oBa ; nox pexakuueit E. I (nara obpamenmus:
[TnoTHUKOBOH. — 2-¢ u3n., nepepad. u gon. — Mocksa : 06.04.2024).
UznatensctBo FOpaiit, 2024. — 416 c¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-18887-5. — Tekcr :
aeKTpoHHbIN // OOpa3zoBaTenbHas miaaTdopma HOpaiir

[caitT].

3 | JlyOsruna, E. H. Jluneiinas anreOpa : yueOHOe mocoOue URL.:
ans By3os / E. H. Jly6sruna, E. M. Beutomos. — 2-e u3z. | https://urait.ru/bcode/541971




— Mocksa : U3aarensctBo HOpaiit, 2024. — 150 ¢. — (mara oOpamieHus:
(Briciee o6pazosanne). — ISBN 978-5-534-10594-0. — | 06.04.2024).
Texct : anexkTpoHHsI // O0pa3oBarenbHas miaThopma
FOpaiir [caiiT].

4 | bypmuctposa, E. b. JIuneitnas anreOpa : yaeOHUK U URL:
npakTukyM s By30B / E. . Bypmucrposa, C. I'. JIo6anos. | https://urait.ru/bcode/535849
— Mocksa : U3natenberBo FOpaiit, 2024, — 421 ¢. — (mata oOparreHus:
(Beiciee obpasosanue). — ISBN 978-5-534-15839-7, — | 06.04.2024).

Texcrt : anexTpoHHbIH / OOpa3oBarenbHas mathpopma
FOpaiir [caiiT].

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpbIE€ MOTYT HCIOJIb30BaThCS IPHU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Nudopmanmonnsiii  mopranmn  Hayunasg  snexkTpoHHas — OuOimoTeka
eLIBRARY.RU (www.elibrary.ru)

Ennnas KOJUICKIIHS U pPoBBIX 00pa3oBaTEIbHbBIX pecypcoB
(http://window.edu.ru), (MSTeams)

Hayuno-texuunueckas oubnuorexka PYT (MUUT) (http://library.miit.ru)

7. IlepeueHb  JUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTPaMMHOTO 00€CTeUYeHUs, B TOM YHCJIE OTCYECTBEHHOI'O ITPOM3BOICTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

MS Internet Explorer

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Kommnsrorepsl
NHTEpakTUBHBIE JOCKH
[IpoekTopsl

DKpaHbl

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

DK3aMeH BO 2 ceMecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHUH C JIOKAIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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