MHWHOBPHAYKH POCCHUHN

DeepajibHOE TOCYAAPCTBEHHOE OKOKETHOE 00pa30BaTe/ibHOE YUpekJAeHue BbICIIero 00pa3oBaHus
«I"opHO-AuTalicKuii rocy1apcTBeHHbIN YHUBEPCHTET»
(®I'BOY BOTAI'Y, I'AT'Y, I'opHO-AJITaliCKMH TOCY1apCTBEHHbI YHUBEPCUTET)

AJreodpa

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)
3akperuieHa 3a kadeapoit kadeapa maTeMaTUKHU, GU3UKU U HHPOPMATHKH

Y4eOHblii tan 02.03.01_2021_621.pIx
02.03.01 MaremaTrKa 1 KOMIIBIOTEPHBIE HAYKH
MaTteMaTHYeCKoe U MPOrpaMMHOE 00eCIICUeHIe KOMITBIOTEPHBIX CeTei

Kpanuduxarus O0axanaBp

Dopma o0yIeHHS OuHast

OO0w1as Tpy10eMKOCTh 83ET

YacoB 110 y4eGHOMY ILIaHy 288 Bugs! koHTpONIsL B cemecTpax:
B TOM YHCIIE: 9K3aMEHBI 2
ayJIMTOPHBIE 3aHATHS 180 3a4EThI C OLECHKOH
caMoCTOsITeNbHAs paboTa 58,5
4acoB Ha KOHTPOJIb 43,6

Pacnpeneﬂeﬂne YacCcoB JUCHMIIJIMHBI 110 CeEMeCTPpaM

Cemect
(<Kpr>.<CeMeCT}‘£) Ha Kypce>) 1(¢.1) 2(12) HUroro
Henens 16 2/6 18 1/6
Bup 3ansaruii vII PII Vi1 PII VI PII
Jlexuuu 36 36 54 54 90 90
IMpakTuyeckue 36 36 54 54 90 90
Koncynpranuu (as cryaeHra) 1,8 1,8 2,7 2,7 45 45

Kontpons camocTositenbHo# pabotel pu nposeaennu  [0,15 10,15 10,25 0,25 0,4 0,4
aTTeCTaluU

Koncynpranum nepen 3x3aMeHOM 1 1 1 1

B ToM uucre uHT. 10 10 20 20 30 30
Wtoro ay. 72 72 108 108 180 180
Konrakrhast pabota 73,95 (73,95 [111,95 (111,95 |185,9 (185,9
Cawm. pabota 25,2 125,2 133,3 33,3 58,5 |[58,5
Yacel Ha KOHTPOJIb 8,85 18,85 34,75 |34,75 |43,6 |43,6

Hroro 108 (108 (180 180 288 |288




ITporpammy coctaBui(n): /)/4

Kanouoam pusuko-mamemamuyeckux Hayk, ooyenm, baiieonaxosa I'anus Aman6010biHO6HA ,/7)616(/77’
0

Pabouas InporpaMmMa JUCHHUIIINHBL

Anreopa

paspaborana B coorBeTcTBuu ¢ DI'OC:

®DenepanbHbIi TOCY1apCTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT BBICLIETO 00pa30BaHus - OaKallaBpUaT 110 HAIPABICHHIO MOJITOTOBKU
02.03.01 MartemaTtuka 1 KOMITbIOTepHBIC HaykH (nprka3 MuHoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa HAa OCHOBaHHHU y4eOHOrO IUIaHa!
02.03.01 MaTemaTuka U KOMIBIOTEPHbIE HAYKU

YTBEPKJIEHHOTO y4EHBIM coBeTOM By3a oT 10.06.2021 nportoxon Ne 7.

PaGouas mporpamMma yTBepxK/JcHa Ha 3aceJaHHU Kadeapbl

Kadenpa MaTeMaTHKHU, pu3nku U HHPOpMATHKH

IMportoxou ot 22.06.2021 nportokoa Ne 10

. I
3aB. kadenpoii u.o. YacoBckux Hukonait Cepreesuy % .



Buzuposanue PIIJI nis ucnonHenusi B ouepeHoM yueGHOM rogy

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2021-2022 yue6HOM TOAY Ha 3aceTaHnny Kabheapsl
Kadenapa MaTeMaTHKH, GU3NKH 1 HHPOpMATHKH

ITporoxomor 09.09.2021r. Nel ;?é
3aB. kadenpoii u.o. bormanosa Paja AnexcanapoBHa '

Buzuposanue PILJI nns ucnonHenusi B ouepeHoM yueOGHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa JIs
ucnonHenus B 2022-2023 yueOHOM rofy Ha 3aceiaHuy Kadeapsl
Kadenapa MaTeMaTHKH, GU3MKH 1 nHPOpMAaTHKH

IIpoTokomor _ 2022r. Ne
3aB. kadenpoi

BusupoBanue PII/] niist ucno/iHeHHsI B 04epeiHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa s
ucnonneHus B 2023-2024 yueOHOM roay Ha 3aceaHuu Kadeapbl
Kadenpa MaTeMaTHKHU, pu3nku U MHPOpMATHKH

Iporokomor 2023 1. Ne
3aB. kadenpoi

Buzuposanue PIIJ] nist mcnonnHenns B ouepeTHOM y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHenus B 2024-2025 yueObHoM roay Ha 3acegaHuu Kadeapsl
Kadeapa MaTeMATHKH, PU3UKH U MHPOPMATHKHU

IIpotokomor 2024 . Ne
3aB. kadenpoi



1. HEJIX U 3AJAYH OCBOEHUSA JUCITUITJIMHBI

1.1|[Jenu: nony4enue 6a30BbIX 3HAHHUI N0 AreOpe: KOMIIEKCHBIC YHCIIa U MHOTOWICHBI, MATPUYHAS alire0pa U peliecHne
CHCTEM JIMHEHHBIX YpaBHEHHUI, KOHEYHOMEPHbBIC JIMHEHHBIC MPOCTPAHCTBA, TUHEHHBIC OMEPATOPhl KAHOHUYECKHUN BHT
JIMHEHHBIX ONEepaTopoB (XKopaaHoBa hopMa, CHMMETPUYCCKUE, OPTOTOHAIBHBIC H YHHTAPHBIC OMEPaTOPbI), OCHOBHBIC
CTPYKTYPBI COBPEMEHHO#1 anreOpsI (TPYIIbI, KOJIbIIA, MOJIs, IHHEHHBIC TPEICTABICHHUS TPYIII), OBJIAJCHHE KIACCUICCKIM
MaTeMaTHYECKHM allapaTtoM Uil JalbHEHIIEro HCIIONb30BAHMUS B IIPUIOKCHHUSX.

1.

N

3adauu.: GopMupoBaHUE y CTYACHTOB CHCTEMBI TPEJICTABICHUH O MOHITUAX U (PaKTaX TUCIHUILIMHBI «ATreopa;
(hopMUpOBaHUE Y CTYICHTOB CUCTEMBI IIPEACTABICHUN 00 anreOpanyecKiux METOIaX U BO3MOKHOCTSAX UX
MPUMECHCHUS;

pa3BuTHE 00IIEH MaTEeMaTHICCKON KYIbTYpPhl: YMECHHUS JIOTUYCCKHA MBICIIUTH, IPOBOIUTH J0KA3aTEIbCTBA OCHOBHBIX
YTBEP KICHUH, YCTAHABIMBATE JIOTHIECKHE CBI3U MEXAY MOHATHSAMH, IPUMEHSATH MOTyICHHBIC 3HAHUS IS PELICHUS
anreOpandecKux 3a/1a4 1 33/1a4, CBA3aHHBIX C TIPIIIOKEHUSMH anreOpandecKix METO/IOB;

(hopMupOBaHKE IPEICTABICHUN 0 BAXKHOCTH W3YUEHUS anreOphI A1l IOHMMAaHHUS M OCBOCHHS BCEX KYPCOB

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: B1.0.11

2.1|Tpe6oBaHns K NpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|YueOHast IpaKTHKa 10 3IEMEHTapHOH MaTeMaTHKe

2.2|IucuunJIMHbI 1 MPAKTHKH, JJIS KOTOPBHIX 0CBOEHHE IAHHOW JTHCHUTIHHBI (MOAYJIsI) HEOOX0UMO KaK
npeauiecTByolee:

2.2.1|Teopus uucen

2.2.2|Anrebpanueckue OCHOBBI KpUITOrpahuu

2.2.3|Komnbrotepnas anredpa

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIS)

YK-1: Cnocoden OCYyIIECTBJIATH MMOUCK, Kpl/ITI/l‘{eCKI(Iﬁ AHAJIM3 U1 CUHTE3 an)opMauml, NPUMEHATH CHCTEMHBIN MOAX0 IJIsl
PEeHICHUS MOCTABJCHHBIX 3a1a4

NI-1.YK-1: Anasusupyer 3aaaqy, Bbiiensis ee 0a30Bble COCTABJIAIOIINE, OCYIIECTBIIACT JeKOMIO3UINIO 3a1a49H

Ymeer AHAJIM3UPOBATH 3a1av9y, BBIACIIAA €€ 06a3oBbIE COCTaBJIAIOIIHNEC, OCYIIECCTBIATEh JEKOMIIO3UIIUIO 3aJa4U

HUA-2.YK-1: HaxoauT ¥ KpUTHYECKH aHAJIM3UPYeT HHGOPMAaNNIo, He00X0AMMYIO 1151 pellieHUsl IOCTABJIEHHOI 3a1a4n

CriocoOeH HaXOJUTh U KPUTUYECKH aHATN3UPOBATh HH)OPMAIIHIO, HEOOXOAUMYIO [T PELICHUsI TOCTABICHHOM 3a/1a4H B Kypce
anreOpbI

N-3.YK-1: PaccmaTpuBaeT BO3MOXHbIEe BADHAHTHI pelIeHUsI 321a4H, OLleHMBasi HX JOCTOMHCTBA M HEeOCTATKH

Cnocoben pPacCMOTPETh BO3MOXHBIC BAPUAHTHI PEIICHU 3a/1a4 11O anrere, OLCHMBAA UX JOCTOUMHCTBA U HCAOCTATKH

OIIK-1: CnocoGeH KOHCYJbTHPOBATH M HCIO0JIb30BATh (yHIaAMeHTAIbHbIE 3HAHUS B 00J1aCTH MaTEMAaTHYeCKOI0 aH aJIu3a,
KOMILJIEKCHOTO M (PYHKIIHOHAIBLHOT0 aHAJIN3a aJIre0phbl, aHAJUTHYECKOI reoMeTpuu, TudpdepeHuaIbLHON reoMeTpUn U
TONOJIOruH, TH( (epeHnnaTbHBIX YPABHEHHI, JUCKPETHOH MATEMATHKH M MaTeMATH4eCKOH JTOTHKH, TEOPHH BePOAATHOCTEHH,
MaTeMaTH4YeCKOi CTATHCTHKH U CJIYy4YaiiHbIX POLEeCcCOB, YMCIEHHBIX METO/10B, TEOPETHYECKOI MeXaHUKH B
npogeccnoHaJILHOMH AeATeTbHOCTH

HUJI-1.0I1K-1: 3naeT 0CHOBHBIE MOHSITHS, ONIPeeIeHHs, CBOICTBA MAaTeMATHYECKUX 00beKTOB, (POPMYJHPOBKH U METOAbI
J0KA3aTeJILCTB MATEMATHYECKUX YTBEP:KAeHU

3HaeT OCHOBHBIC IIOHATHS, ONPE/IeTICHHs, CBOHCTBA MATEMAaTHYECKIX 00OBEKTOB, (POPMYIHPOBKH M METOBI JOKA3aTENbCTB U3 Kypca
anreOpbl

HN-2.0IIK-1: YMmeeT 10Ka3bIBaTh YTBEP:KAEHUS, PelIATh 321241 B 00JIACTH MaTeMAaTHYeCKUX HAYK

YMeeT noKa3bIBaTh YTBEPXKJICHUS, PEIIaTh 3a/1aul U3 Kypca anreOpsl

HU-3.0IIK-1: Cnoco0eHn KOHCYJILTHPOBATL B 00J1aCTH (pyHIAMEHTAIBLHOI MaTeMaTUKH

CriocobeH KOHCYJIbTUPOBATh B 00JIaCTH anreopsbl

OIIK-2: CnocobeH NpoBOANTH MO HAYYHBIM PYKOBOACTBOM HCCJIeI0OBAHNE HA OCHOBE CYLIeCTBYIOIIIMX METOA0B B
KOHKPETHOH 00J1acTH NpodeccnoHaILHOM TeATeILHOCTH




HN-1.0IIK-2: 3naeT cyuecTByIOIMe MeTOAbI HCCIeI0BAHUS B KOHKPETHOI 00;1acTH NpodecCHOHATBbHOI 1esITeIbHOCTH

3Haer CyHECTBYIOIINEC METOAbI HCCIICAOBAHU S aJ'Il"erI)I B 00acTH HpO(beCCI/IOHaHBHOﬁ JACATCIIbHOCTHU

HUJI-2.0IIK-2: YMeeT NpUMEHATH CYIIECTBYIOIINE METO/LI HCCIIEOBAHUS B KOHKPETHOIi 00J1acTH NpogeccHOHAIBLHOMT
AesATeJILHOCTH

Vmeer MPUMCHATH CYHICCTBYIOIUE METOAbI HCCIICAOBAHUSL anre6p1>1 B 00J1acTH HpO(beCCHOHaHLHOﬁ JACATCIIbHOCTH

HN-3.0IIK-2: Brageer HaBbIKaMU NPOBeIEHNUsI HCCIEI0BAHUSI HA OCHOBE CYIIECTBYIOIIIUX METO/I0B B KOHKPETHOI 001acTi
npogecCHOHATBLHOM 1eSITeJIbHOCTH

Brnaneer HaBbIKaMU MPOBEIEHHS HA OCHOBE CYIIECTBYIOLIMX METOJIOB HCCIIEIOBAHMS aareOphl B 00J1aCTH NPOhecCHOHATEHON
JIeSITeTIbHOCTH

OIIK-3: Cnioco0eH caMOCTOSATETbHO NpeacTaBJATb HAYYHbIC Pe3YJbTAaTbl, COCTABJIATH HAYYHbIC JOKYMEHTbI H 0TY€TbI

H1-1.0IIK-3: 3HaeT NPUHIUIbI U3JI03KeHHSI HAYYHBIX Pe3y/JIbTATOB B (hopMe T0K/Ia/1a, TeKIHH, IPe3eHTALUH, HAYYHOI'0
TEeKCTa, HAYYHOI'0 JOKYMEHTa, 0TYeTa

3Haer MPUHIUIIBI U3JI0KCHUS HAYUHBIX PE3YyJIbTaTOB B (bopMe JAOKJIaJa, JICKIWH, IPE3CHTAllNU, HAYyYHOI'O TCKCTAa, HAYYHOT'O
JOKYMEHTA, OTYECTa

HJI-2.0IIK-3: YMeeT BbIIeJUTH HEOOX0AUMBIE MIPeIBAPHUTE/ILHBIE CBeICEHHS, BBIOPATh KJII0YeBble MOMEHTHI M3JI05KEeHMUS,
0TO0pa3uTh BaKHEHIIYI0 HH(OPMALMIO PH MPeICTABJICHUU HAYYHBIX Pe3yJbTATOB, IPU COCTABJIEHHHU HAYYHBIX JOKYMEHTOB
H OTYETOB

YMeer BbIAETUTH HEOOXOAUMBIE IIPEABAPUTENLHBIE CBEJICHHUS, BRIOPATh KIIIOUEBbIE MOMEHTHI H3JI0KEHHS, OTOOPa3UTh BaXKHEHIIYIO
nH(OPMALNIO IPH MIPEACTABICHHH HayYHBIX PE3YIbTaTOB, IPU COCTABICHNH HayYHBIX TOKYMEHTOB M OTYETOB

HJ-3.0IIK-3: BiaageeT HaBbIKAMH CAMOCTOSITEILHOTO NMPEICTABIEHNS HAYYHBIX Pe3yJIbTATOB, COCTABJIEHHEM HAYYHbBIX
JIOKYMEHTOB U 0TYETOB

Bﬂa/:[eeT HaBbIKaAMH CAMOCTOATCIBHOTO NMPEACTABJICHUA HAYYHBIX PE3YJIbTATOB, COCTABJICHUEM HAYYHBIX JOKYMEHTOB X OTYETOB

4. CTPYKTYPA U COIEP’)KAHME JUCIUATIIMHBI (MOIYJIsT)

Kon HaumenoBanue pa3nenoB u Tem /Buja | Cemectp / | YacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATHS 3aHATUA/ Kvpe 10401 DAKT.
Pazgen 1. OcHoBHBIE anredpanyiecKue
CTPYKTYPBbI
11 IToHsATHS 00 OCHOBHBIX aIreOpanyecKux 1 6 NA-1.01IK- |JI1.1 J11.2 JI1.3 4
CTPYKTYypax. 1 UA- JI1.4 JI1.5
AnreOpbI ¢ 0THON OUHAPHO 2.0I0K-1 |JI1.6J12.1 J12.2
anrebpandeckoit oneparuei WJI-3.0I0K- |J12.3 JI2.4 J12.5
Konsro, none, nuHeliHOE MPOCTPAHCTBO. 1 UO-1.YK- |J12.6 J12.7 JI2.8
Mp/ 1 UO-2.YK-
1 UJ1-3.YK-
1 UJI-
1.0IIK-2
NA-2.0I1K-
2 U-
3.0IIK-2
nJ-1.0I1K-
3UJ-
2.0IIK-3
NJ-3.0I1K-
3




1.2 Jlextus 1. IonsTHs 00 OCHOBHBIX na-1.0I1K- JIT.1 JI1.2
anreOpanveckux CTpyKTypax. Anreopsl, 1 Ua- JI1.3J11.4
nojanreopsl. 'omomophu3mMer u 2.0IIK-1 |JI1.5 JI1.6J12.1
n30MOp(U3MBI aNIreop. WNA-3.0IK- | J12.2J12.3
Jlexuus 2. AnreOpel ¢ 01HOM OHHapHOM 1 UAO-1.VK-1] JI2.4J12.5
anrebpanyveckoii oneparueid. ['pymma, Ua-2.VK-1| J2.6 J12.7
aKCHUOMBI TpyNnbl. MyJIbTUIUIMKATHBHAS 1 NJa-3.YK-1 J2.8
anpmutuBHas popma 3amucu. ['pymnmsl nna-

KOHeuHble U OeckoHeuHsle. Iloarpynmna. 1.0I1K-2
JlocTtarounpie yCcIOBHSI TOATPYIIIHL. Na-2.0I1K-
Jlekmus 3. Komslio, mose, TuHEHHOE 2 -
MPOCTPaHCTBO. Apudmeruueckoe N- 3.0I1K-2
MEpHOE BEKTOPHOE MPOCTPAHCTBO. NA-1.0I1K-
JIvHeliHas 3aBUCHMOCTD U HE3aBUCUMOCTh 3 UJ-
CUCTEMBI BEKTOpOB. ba3uc npoctpaHncTsa. 2.0IIK-3
/JTex/ NA-3.0IIK-

3

13 Pemenue 3anau no paszaeny "OcHOBHbIE WNA-1.0I0K- | JI1.1J11.2
anreOpanveckue CTPyKTyphl'", HAITUCAHUE 1 U1- JI1.3J11.4
pedepara. Komnoxsuym /Cp/ 2.0IIK-1 |JI1.5 JI1.6J12.1

nA-3.0I0K- | JI2.2J12.3
1 UO-1.YK-1] JI2.4J12.5
Na-2.vK-1 J2.6
na-3.¥K-1
nna-
1.0IIK-2
NA-2.0I1K-
2 UA-
3.0IIK-2
NA-1.0IIK-
3 Ua-
2.0IIK-3
na-3.0I0K-
3
Pa3znen 2. MaTtpuusl ¥ onpeaeuTe Tl

2.1 Jlexuus 1. AnreGpel MaTpul. MaTpHIis! na-1.0IK- | JI1.1J11.2
Trmna (NXM) 1 KBaJpaTHbIE MaTPHIIEL. 1 U1- JI1.3J11.4
Onepauuu Hag MaTputiamu. CBOHCTBa 2.0IIK-1 |JI1.5 JI1.6J12.1
oneparuii. ['pymma, ko110 1 THHEHHOE UA-3.0IIK- | JI2.2J12.3
MIPOCTPAHCTBO MATPHIL. 1 UAO-1.YK-1] JI2.4J12.5
Jlexuust 2. DneMeHTapHbIe Ua-2.yK-1 | J2.6J12.7
npeoOpa3oBaHus MaTpHIl. PaHT MaTpHIIBL. UA-3.YK-1 J12.8
OnemeHTapHble MaTpuLbl. OOpaTUMbIe na-

MaTpHIIbl. Y CI0BHE 00PATUMOCTH 1.0I1K-2
MaTpHLbl. AJITOPUTM HaXOKICHUSA NA-2.0IIK-
0o0paTHOH MaTpuIlsl. Pemrenne MaTpiuaHbIX 2 U1-
YpaBHEHHUH. 3.0IIK-2
Jlexmus 3. [lepecTaHOBKH | MTOICTAaHOBKH. WJI-1.0I1K-
UeTHble 1 HEUETHBIE MOJICTAHOBKH. 3 U1-
Koneunast rpynma moacTaHOBOK 1 ee 2.0I1K-3
3HAKOIIEpEMEHHas OATPYIIIa. NAa-3.0I1K-
Jlexus 4. OnpenenuTens KBaIpaTHON 3

Matpuibl. OCHOBHBIE CBOMCTBA
onpenenuTeneil. MUHOpPHI U
anreOpanveckue JONOJIHeHMs. Pasnoxenne
OTIPEICITUTEIIS TIO AJIIEMEHTaM CTPOKH HITH
cronbua. OnpenenuTens MPOU3BEACHUS
Matpuil. CrtocoObl BEIYUCIICHUS
OTIpeAeTUTENS.

/JIex/




2.2 IIpakTuueckoe 3anaTue 1. Marpuisl THna nA-1.0I0K- (JI1.1J11.2 J11.3
(nxm) u kBagpatHbie MaTpuIsl. Oneparyu 1 U1- JI1.4 JI1.5
Haj MaTpuuaMmu. CBoHCTBa onepanuii. 2.0IIK-1 |JIl.6JI2.1 JI2.2
['pymnma, xonbI0 1 MMHEHHOE NA-3.0I1K- [JI12.3J12.4 J12.5
MIPOCTPAHCTBO MATPHIL. 1 UO-1.VK-1)J12.6 J12.7 JI2.8
[IpakTiueckoe 3ansaTre 2. DIeMeHTapHBIE Na-2.vK-1
npeoOpa3oBaHusl MaTpull. PaHr MaTpuIbl. NJa-3.YK-1
OneMeHTapHbIe MaTpullbl. OOpaTHMBbIC nna-

MaTpuIpl. YclaoBue 00paTUMOCTH 1.0I1K-2
MaTpHIBI. AJTOPUTM HAXOKICHHS Na-2.0I1K-
oOpaTHOI MaTpuLbl. Permenye MaTpuuHbIX 2 UA-
ypaBuenuil. [Ipaktndeckoe 3ansarue 3. 3.0I1K-2
IlepecTanoBKM U oACTaHOBKHU. YeTHbIE 1 na-1.0I0K-
HEYeTHBIE MTOICTAaHOBKU. [ pymnma 3 Ul-
MOJICTAaHOBOK, €€ MOATpYyIIa. 2.0IIK-3
[IpakTiueckoe 3anstue 4. Onpenenenne Na-3.0I1K-
OIIpeAeNuTeNs KBaIpaTHON MaTPUIIbL. 3
OCHOBHBIE CBOWCTBA OIIPEACTUTENEH.

MuHopEI U anredpanyeckre JOMOTHEHHUS.

PaznoxkeHue onpeaenuTens N0 31EMEHTaM

CTPOKH Wi cTonbna. Onpenenurens

npousBesieHus: MaTpuL. CriocoObl

BBIYHMCIICHUS OIIPEICTIUTEIS.

Mp/

2.3 BrInonHeHue 3a1aHuil Mo pas3ueny WUI-1.0IIK- [JI1.1J11.2 J11.3
"Marpuusl 1 onpeaenurend"”, 1 U1- JI1.4 JI1.5
KoJUTOKBUYM. /Cp/ 2.0IK-1 |JI1.6J12.1 J12.2

WA-3.0I0K- (JI2.3 J12.4 J12.5
1 UO-1.YK-1 JI2.6
nja-2.yK-1
Ua-3.¥K-1
nna-
1.0IIK-2
na-2.0IK-
2 UA-
3.0IIK-2
NA-1.0IIK-
3 Ua-
2.0IIK-3
na-3.0I0K-
3

Pasznen 3. CucreMbl JJHHEHHBIX
YpPaBHeHM I




3.1 Jlextust 1. CucTembl THHEHHBIX 8 Na-1.0I1K- JIT.1 J11.2
ypaBHeHui. COBMECTHBIE U 1 UAa- JI1.3J11.4
HECOBMECTHBIE, OTIPECTICHHBIE 1 2.0IIK-1 |JI1.5J11.6J12.1
HeolpeaeNeHHbIe cucTeMbl. CleacTBUS NA-3.0I1K- J12.2J12.3
CUCTEMBI JITHEWHBIX YpaBHEHHUH. 1 UA-1.VK-1] JI2.4J12.5
PaBHOCHIIBHBIC CHCTEMBI JIMHEWHBIX Ua-2.VK-1 JI2.6 J12.7
ypaBHEHUH U 3J€MEHTapHbIE na-3.vK-1 J12.8
npeoOpazoBanus cucteMbl. Kpurepuii nn-

COBMECTHOCTH CHUCTEMBI JIMHEHHBIX 1.0I1K-2
YpaBHEHHUH. NA-2.0I1K-
Jlexius 2. MeToJibl pelleHust CUCTEM 2 U-
JTUHEWHBIX YpPaBHEHUI: METOX 3.0I1K-2
MOCJIE0BATENIBHOTO UCKIIIOUECHUS Na-1.0I1K-
Heu3BeCcTHBIX (MeTon [aycca). 3 Un-
Jlexuus 3. MeToJibl pellieHust CUCTEM 2.0TIK-3
JTUHEHHBIX YpaBHEHUI: MATPUIHBIN METO NA-3.0I1K-
u Merox Kpamepa. 3
Jlextus 4. OmHOPOAHBIE CHCTEMBI

TUHEHHBIX ypaBHeHu#. [IpocTpancTBO

pelIeHH OHOPOAHBIX CUCTEM JTHHEHHBIX

ypaBHeHu. ®DyHmaMeHTaNbHBIH HAOOp

penreHuit (6a3uc MpocTpaHCTBA)

OJTHOPOJHBIX CHCTEM JIMHEHHBIX

ypaBHeHUH. CBSA3b MEX]Y PELICHUSIMU

HEOTHOPOTHOW TMHEWHOI CHCTEMBI 1

acCOLIMMPOBAHHOM ¢ HEll OJJHOPOIHON

CHCTEMBI.

/J1ex/

3.2 IIpakTuyeckoe 3ansaTue 1. Cucrembl 8 WnJa-1.0I0K- [ JI1.1J11.2
TUHEWHBIX ypaBHeHUi. [IpakTideckoe 1 UJ- JI1.3J11.4
3aHsATUE 2. MEeTOABI PeIeHUs CUCTEM 2.0IIK-1  |JI1.5 JI1.6J12.1
TUHEWHBIX ypaBHeHUi. [IpakTideckoe NA-3.0I1K- J12.2J12.3
3aHsATUe 3. MeETobl peleHus CUCTEM 1 UO-1.VK-1] JI2.4J12.5
TUHEWHbIX ypaBHeHUi. [IpakTideckoe Na-2.YK-1 J12.6 J12.7
3ansaTue 4. OTHOPOJHBIE CUCTEMBI na-3.vK-1 J12.8
JTHUHEHHBIX ypaBHeHui. /TIp/ na-

1.0IIK-2
NJ-2.0I1K-
2 UJ1-
3.0IIK-2
nJ-1.0I0K-
3 UAa-
2.0IIK-3
nJ-3.0I1K-
3

3.3 Boinonnenye nHIUBUYaIbHbIX 3a1aHUH 6,2 | UWI-1.0IIK- | JI1.1JI1.2
o pazzaeny "CHCTeMBbI THHEHHBIX 1 UJ- JI1.3J11.4
ypaBHeHuil", Harucanue pedepara /Cp/ 2.0IK-1 |JI1.5 J11.6J12.1

WUJA-3.0I0K- | JI2.2J12.3
1 UO-1.VK-1] JI2.4J12.5
Ua-2.yK-1 J12.6
na-3.yK-1
nun-
1.0IIK-2
NJ-2.0I1K-
2 UJ-
3.0IIK-2
NJ-1.0I0K-
3 UI-
2.0I1K-3
NJ-3.0I1K-
3

Paznen 4. Koabuo neanix yncea Z. IoJe
KOMILTEKCHBIX yncea C




41 Jlexuus 1. ITpunnun pacmupeHus B 14 na-1.0I0K- | JI1.1J11.2
anrebpe. [Ipuunnbl, 00ycIaBIMBAOLIHIE 1 Ua- JI1.3J11.4
paclIMpeHHs N0 AEHCTBUTENBHBIX YUCET 2.0IIK-1 |JI1.5 JI1.6JI2.1
10 TI0JIsI KOMIUTEKCHBIX uncedn. [loctpoenne NA-3.0IIK- | JI2.2J12.3
T0JIs1 KOMIUIEKCHBIX yucen. [1mockocTs 1 UO-1.YK-1| JI2.4J12.5
KOMIUIEKCHBIX grcen. ['eoMmerpuyeckoe UA-2.VK-1| J2.6 J12.7
MIPEJICTaBICHNE KOMIUIEKCHBIX YHCET. N-3.YK-1 J12.8
Jlexums 2. Anrebpaunueckas popma ua-

KOMIUIEKCHOTO uncia. ConpsuKeHHbIE 1.0I1K-2
yrcia. JledcTBUsS HaJ KOMIUIEKCHBIMH nJ1-2.0I1K-
ylcIaMy B anredpandeckoit popme: 2 UJ-
CJIOXEeHHe, BRIYUTaHHEe, YMHOXKEHUE, 3.0I1K-2
JICJICHHE, BO3BEICHUE B CTEIICHD U NI-1.0I1K-
M3BIIEUCHNE KOPHS KBaIPATHOTO U3 3 Ul-
KOMILJIEKCHOT'O YHCIIA. 2.0IIK-3
Jlexums 3. Tpuronomerpuueckas Gpopma Na-3.0I1K-
KOMILJIEKCHOTO 4Hcia. JleficTBus Haj 3
KOMIUIEKCHBIMH YHCJIAMHU B

TPUTOHOMETPUIECKOH opme.

Jlexnus 4. Konbio nensix gucen Z.

OTHo1IeHNE IETUMOCTH B KOJIbLE Z.

CBoiicTBa OTHOIICHUS JIETUMOCTH B

konblie Z. KoJbIo K1accoB BEYETOB IO

Moy 0 M. JleJieHue ¢ 0CTaTKoM B

konble Z. TeopeMa 0 IETIEHUH C OCTATKOM.

Jlexuus 5. HanGonpumii oO1uii qenurensb

LIEJIBIX YHCelI U ero cBoicTBa. CrocoObl

HaXO0JKICHUS HAUOOJIBIIEro O0IIEro

nemuterst. AnroputMm Epximna. Jluneitnoe

npejcTaBIeHHe HanOOoJIbIIET0 00LIEeTo

JeTUTES.

Jlexuus 6. B3auMHO IpocThie YMciIa U UX

cBoiicTBa. Hanmensiee odmiee KpaTHOE

LEJBIX Yhces U ero cBoicTBa. CriocoOsl

Hax0)KJIECHUsI HAUMEHBIIETO 00IIero

KpaTHOTO.

Jlextust 7. IlpocThie U cOCTaBHBIE YNCIA.

CoiicTBa pocThIX YKcell. beckoHeuHOCTh

MHO>KECTBa MPOCTHIX uncen. OCHOBHAs

TeopeMa apU(PMETHUKH U CIECTBUS U3 HEe.

/JTex/

4.2 Brimonnenne MHOAMBUAYANBHBIX — 3alaHUI 4 Ua-1.00K- | JI1.1J11.2
o paszeny "Kombro nensix unucen Z. ITone 1 UA- JI1.3 J11.4
KOMILJIEKCHBIX UKcen", HalTMCaHHe 2.0IIK-1 |J1.5J11.6J12.1
pedepara, xomnoksuym. /Cp/ WNA-3.0I0K- | JI2.2J12.3

1 UO-1.YK-1] JI2.4J12.5
na-2.vK-1 J12.6
Na-3.¥K-1
nJ-
1.0IIK-2
Na-2.0I1K-
2 U-
3.0IIK-2
na-1.0I0K-
3 UJ-
2.0IIK-3
Wa-3.0I1K-

3




4.3 IIpakTuyeckoe 3ansatue 1. [Tpunnun 14 nJa-1.0I0K- [ JI1.1JI1.2
pacuipenus B anredpe 1 Ua- J1.3J11.4
IIpakTuyeckoe 3anstue 2. Anrebpandeckas 2.0IIK-1 |JI1.5 JI1.6JI2.1
(hopMa KOMILIEKCHOTO YHCIa. UA-3.0I0K- | J12.2J12.3
IIpakTudeckoe 3aHsATHE 1 UA-1.VK-1| JI2.4J12.5
3.Tpuronomerpuueckas popma Na-2.YK-1 J12.6
KOMIUIEKCHOTO YHCIIA. Na-3.VK-1
[IpakTrueckoe 3anstue 4. Koapro memsix nna-
yucen Z. 1.0TIK-2
Ipaktudeckoe 3ausTue 5. HanGonpmi NA-2.0I1K-
00Kl 1eUTeNb LEeIbIX YUCel. 2 UA-
[IpakTiueckoe 3anstue 6. Hanmensiee 3.0I1K-2
oO11ee KpaTHOE LIEJIbIX YUCell. NA-1.0I1K-
[IpakTrueckoe 3amstue 7. [Ipocteie u 3 Ul-

COCTaBHBIE YHCIIA. 2.0IIK-3
nJ-3.0I1K-
Mp/ 3
Pazgen 5. Koncyabranun
5.1 Koncynpranus no mucuuruimae /Konc/ 1,8 Wa-1.0I1K-
1 NJ-
2.0IIK-1
nAa-3.0I1K-
1 1UO-1.VK-1
Ua-2.YK-1
Ua-3.YK-1
n-
1.0IIK-2
NJI-2.0I1K-
2 UJ-
3.0IIK-2
nJ-1.0I0K-
3 U-
2.0I1K-3
NJ-3.0I1K-
3
Pa3nen 6. [IpomexyTouHasi aTrecTanus
(3auér)
6.1 TToxroroBka k 3auéty /3auérCO/ 8,85 | MJI-1.0OIIK-
1 UJI-
2.0IIK-1
NA-3.0I1K-
1 1UO-1.VK-1
Na-2.YK-1
UA-3.YK-1
nJ-
1.0IIK-2
NJI-2.0I1K-
2 U-
3.0IIK-2
nJ-1.0I1K-
3UJ-
2.0IIK-3
NA-3.0I1K-
3




6.2

KonraxrHas pa6ora /KCPATT/

0,15

WJI-1.011K-
1 U1-
2.0MK-1
WJI-3.011K-
1 UJI-1.YK- 1
WJ1-2.VK- 1
WJ-3.VK- 1
WJ-
1.OIIK-2
WJI-2.0TIK-
2 UJI-
3.0l1K-2
W/JI-1.01IK-
3 UJI-
2.0TK-3
WJI-3.011K-
3

Paznen 7. IlocTpoenue koabua
MHOTOwWIeHOB P[X] oT oxHoii
nepeMeHHON




7.1

Jlexnwus 1. ITocTpoeHue koabLa
MHOTOWIeHOB P[X] OT 0/1HO# MepeMeHHO1H.
JIuneiiHO€ MPOCTPAaHCTBO MHOT'OWICHOB.
Jlexnusa 2. OTHOLIEHKE 1eIUMOCTH B
koublie P[X]. CsolicTBa OTHOLIEHHS
neauMocTH B Koublte P[X].  enenue ¢
ocratkoM B koJblie P[x]. Teopema o
JeneHny ¢ ocraTkoM. Hanbomnpmmit oOmmit
JIeNTUTEh MHOTOUWJICHOB M €r0 CBOMCTBA.
Crioco0bI HaXOXICHUSI HAaHOOJIBIIIETO
obuiero penurens. Anropurm Ekinaa.
JIuneliHoe npencTaBieHrEe HAUOOIBIIETO
001Iero AenuTes.

Jlexnus 3. B3anMHO MpOCThIE MHOTOYJICHBI
1 ux cBoiictBa. Hammensiee obuiee
KpaTHOE€ MHOTOYJICHOB U €ro CBOMCTBA.
CriocoObl HaXOXKICHUS! HAUMEHBLIETO
obmero kpatHoro. [IpuBoaumsle n
HENPHUBOJUMbIE HaJl JaHHBIM I10JIEM
MHorowieHsl. (CBoOWCTBa HENPUBOIUMBIX
MHOTO4JICHOB. TeopeMa 0 pa3inoKeHUH
MHOTOYJICHOB B ITPOU3BE/ICHHE
HOPMHPOBAHHBIX HETIPHUBOAUMBIX
MHOXHTEJIEH U CIIEACTBUS U3 HEe.
Jlexuus 4. Kopan mHOTOUNEHA. [lenenne
MHOTO4JIeHa Ha ABywIeH. Teopema bezy n
cnenctBus u3 Hee. Cxema [opHepa.
IIpumenenune cxemsl I'opHepa K perieHuo
MIPAKTUYECKUX 3a7a4. MHOro4sIeHbl Hajl
0JIeM KOMILIEKCHBIX uucesl. OCHOBHas
TeopeMa anredphl U CIEACTBHSA U3 Hee.
[IpuBoANMBIE U HEIPUBOAUMBIC Hal
JTAHHBIM TI0JIEM MHOTOUJICHBI.
KonnuecTBo kopHEH MHOTOUYIE€HA Ha,
10JIEM HaJl TI0JIEM KOMIUIEKCHBIX YHCEIL.
®opmynsl Buera.

Jlexnus 5. ComnpspkeHHOCTH
KOMILIEKCHBIX KOpHEH MHOTOYJICHA C
NeHCTBUTENEHBIME KO PUITHEHTaMH.
HCHpI/IBO,ZlI/IMbIC MHOTI'OYJICHBI HaJ IIOJIEM
JeWCTBUTEIBHBIX Yynces. MHOTOUJIEHBI Ha
TI0JIEM pallMOHAJIBHBIX YUCEJI U KOJIBIIOM
nesslx yucen. Llensle u pannoHaibHbIe
KOPHU MHOI'OYJICHOB C LEJIBIMU
koadduimentamu. Henpuoaumbie
MHOI'OYWICHBI Ha/l TTOJIEM pallMOHAJIBHBIX
yucen. Kpurepuit HenpuBoguMocTu
Dif3eHmTeitHa.

Jlexnusa 6. Metoas! perieHus
anredpanvIecKux ypaBHEHHH BBICIINX
CTENEHEHN OT OJTHOM NEPEMEHHOM.
YpaBHEHHUS TPETbEW CTEIICHU. Y PaBHECHUS
YETBEPTOH CTENEHH.

/JIex/

12

WJI-1.011K-
1 U1-
2.0TK-1
WJI-3.011K-
1 UJI-1.YK- 1
WJ-2.VK- 1
WJ-3.VK- 1
WJ-
1.OIIK-2
WJI-2.0TIK-
2 UJI-
3.0l1K-2
W/JI-1.01IK-
3 UJI-
2.0I1K-3
WJI-3.011K-
3

J1.1J11.2
J1.3J11.4
JI1.5 J11.6J12.1
J12.2712.3
J2.4J12.5
JI12.6 J12.7
J2.8




7.2 IIpakTuyeckoe 3ansatue 1. [loctpoenue 12 nJa-1.0I0K- | JI1.1JI1.2
KOJIbIIa MHOTOWIEHOB P[X] OT oHOI 1 UJI- JI1.3J11.4
MIEPEMEHHOMN. 2.0IIK-1 |[JI1.5JI1.6J12.1
[IpakTnueckoe 3anstue 2. OTHOIIEHHE NA-3.0I1K- JI2.2J12.3
nenuMocTH B Koublie P[x]. HO/JJ 1 UO-1.YK-1| JI2.4J12.5
MHOT'OYJIEHOB. Ua-2.VK-1 J12.6
Ipakruueckoe 3austue 3. HaumeHslee na-3.vK-1
o011iee KpaTHOE MHOTOUJICHOB. na-

IpakTuyeckoe 3anHsaTrE 4. MHOrO4I€HbBI 1.0TIK-2
HaJ[ TI0JIEM KOMIUIEKCHBIX YHCEIL. N1-2.0I1K-
IIpaktuueckoe 3ansarue 5. Henpusoaumeie 2 Uj-
MHOT'O4JICHBI Ha/l OJIEM JIeHCTBUTENIBHBIX 3.0IIK-2
U pallMOHAJIbHBIX YHUCEIL N/I-1.0I1K-
[IpakTiueckoe 3ansTae 6. MeTobI 3 Ul-
pelieHus anredpanueckux ypaBHeHU 2.0TIK-3
BBICIIIUX CTENEHEH OT OJHOU IepeMeHHON NA-3.0I1K-
3
Mp/

7.3 Pemenue 3anau no pasaeny "Ilocrpoenue 10 Ua-1.000K- | JI1.1J11.2
KOJIbI[a MHOTOWIEHOB P[X] oT oHOM 1 NAa- JI1.3 J11.4
nepeMeHHOW", HanucaHue pedepara, 2.0IIK-1 |[JI1.5JI1.6J12.1
HalucaHue KypcoBoi paboThl, WNJ-3.0I0K- | JI2.2J12.3
KoJUTOKBUYM. /Cp/ 1 UO-1.VK-1| JI2.4J12.5

Ua-2.yK-1 J12.6
na-3.vK-1
nun-
1.0IIK-2
NJ-2.0I1K-
2 U1-
3.0IIK-2
nJ-1.0I1K-
3 Ul-
2.0IIK-3
NJ-3.0I1K-
3

Pa3nen 8. KoneunomepHble JInHeHbIE
NMPOCTPAHCTBA




8.1

Jlexuus 1. IToHsITHE BEKTOPHOTO
npocTtpancTBa Hax nojem. [Ipocreiimme
CBOWCTBA BEKTOPHBIX MPOCTPAHCTB.
INoanpocTpaHcTBa BEKTOPHOTO
npocrpancTBa. Kpurepuit
nojnpoctpancTea. JIuneliHas 00omouka
MHOXECTBAa BEKTOPOB.

Jlexmus 2. [lepeceuenne u cymma
BEKTOPHBIX MOANPOCTpaHCTB. [Ipsimas
cymma. Kpurepwuit mpsimoit cymmsl
MOANPOCTPAHCTB. JInHEHbIE
MHOT000pa3us, UX CBOWCTBA.

Jlexuus 3. JIuneliHast 3aBUCUMOCTD U
HE3aBHCHMOCTb CUCTEMBI BEKTOPOB
apu(pMETHIECKOT0 N—MEPHOTO BEKTOPHOTO
npoctpancTBa. CBoicTBa THHEWHOI
3aBHCUMOCTH CHCTEMBbI BEKTOpOB. basuc u
paHr cucteMbl BeKTopoB. baswuc
IIPOCTPAHCTBA.

Jlexuus 4. KoneuHOMepHOE BEKTOpHOE
MPOCTPAHCTBO, €ro 0a3UC U Pa3MEPHOCTb.
CBolicTBa pa3MEpPHOCTH BEKTOPHOT'O
IpocTpaHcTBa. Teopema 0 pa3MepHOCTH
CYMMBI OATIpOCcTpaHcTB. Teopema o
Pa3MEpHOCTH MPSIMON CyMMEI
HOANPOCTPAHCTB.

Jlexuus 5. 3oMopdu3M KOHEUHOMEPHBIX
BEKTOPHBIX NPOCTpaHCTB. CBoMcTBA
uzomopdusma. zomopdusm
MPOU3BOJBHOTO N — MEPHOTO BEKTOPHOTO
MPOCTPAHCTBA M ApUPMETHIECKOTO
npoctpaHncTBa Rn.

Jlexmus 6. KoopanHaTe! BekTopa.
Koopaunats! BekTopa B pa3HbIx Oazucax
npoctpancTsa. [IpeobpazoBanne
KOOpJIMHAT IPU U3MEHEHUH Oazuca.
Jlexmus 7. CkansipHoe YMHOKEHHUE B
BEKTOPHOM IPOCTpaHcTBe. EBKINIOBEI
MIPOCTPAHCTBA. Y HUTApHBIE MPOCTPAHCTBA.
Hopwma Bekropa. Hepasenctro Komu-
ByHnskoBckoro.

Jlexuus 8. OpTOroHaIBHBIE CUCTEMBI
BeKTOpoB. OpTOHOPMUPOBAHHEIN Oa3Hc.
N3oMopdu3M eBKIMIOBBIX IPOCTPAHCTB.
OpToroHaibHOE JI0TIOJIHEHHE
noanpocrpancTBa. OpToroHaabHas
MIPOEKIMS 1 OPTOrOHAJIbHAS
COCTaBIIAIOIIAs BEKTOPA.

Jlexuus 9. Iponecc oproronanuzanuu
CHCTEMBI BEKTOPOB.

/JIex/

18

WJI-1.01IK-
1 UJI-
2.0TK-1
WJ1-3.011K-
1 UJI-1.YK- 1
WJ-2.VK- 1
WJ-3.VK- 1
W
1.OIIK-2
WJ1-2.0TIK-
2 UJI-
3.011K-2
WJI-1.01IK-
3 UJI-
2.0I1K-3
WJ1-3.011K-
3

J1.1J11.2
J1.3711.4
JI1.5 JI1.6J12.1
J2.2712.3
J2.4J12.5
J12.6 J12.7
J2.8




8.2 IIpaktuyeckoe 3ansatue 1. [lonsrue 18 na-1.0I0K- | JI1.1J11.2
BEKTOPHOTO IPOCTPAHCTBA HAJ| TIOJIEM 1 U1- JI1.3J11.4
IIpakTuueckoe 3anatue 2. IlepeceueHue 2.0IIK-1 |JI1.5 JI1.6JI2.1
1 CyMMa BEKTOPHBIX MOJIPOCTPAHCTB NA-3.0IIK- | JI2.2J12.3
ITpakruueckoe 3austue 3. Jluneiinas 1 UAO-1.VK-1] JI2.4J12.5
3aBUCHMOCTD U HE3aBUCUMOCTH CHCTEMBI Ua-2.VK-1 JI2.6
BEKTOPOB apu(METUYECKOT0 N—MEPHOTO Na-3.YK-1
BEKTOPHOTO IPOCTPAHCTBA nna-

IpakTuueckoe 3anatue 4. KoneunomepHoe 1.0I1K-2
BEKTOPHOE MPOCTPAHCTBO, €ro 0a3UC U Na-2.0I1K-
pa3sMepHOCTb. 2 UJ-
Ipaktudeckoe 3austue 5. M3omopdpuzm 3.0I1K-2
KOHEYHOMEPHBIX BEKTOPHBIX IIPOCTPAHCTB. na-1.0I0K-
[IpakTiueckoe 3anstae 6. KoopauHats 3 Ul-
BEKTOpa. 2.0IIK-3
[IpakTnueckoe 3anstae 7. CxamsipHOe Na-3.0I1K-
YMHOXEHHE B BEKTOPHOM IIPOCTPAHCTBE. 3
[IpakTnueckoe 3anstue 8.

OpTOrOHANBHEBIE CHCTEMBI BEKTOPOB

INpakTuueckoe 3anstue 9. Iponecc

OPTOTOHATIM3ALIH CHCTEMBI BEKTOPOB.

Mp/

8.3 Pemenue 3agau no teme "KoHeuHOMepHBIE 13,3 | UA-1.01IK- | JI1.1J11.2
TMHEHHbIe TPOCTPaHCTBA", HaITMCaHHE 1 U1- JI1.3J11.4
pedepara, xomtoksuyMm. /Cp/ 2.0IIK-1 |JI1.5 JI1.6J12.1

UA-3.0I0K- | J12.2J12.3
1 UO-1.YK-1] JI2.4J12.5
na-2.yK-1 J2.6
NJa-3.¥K-1
nn-
1.0IIK-2
na-2.0I0K-
2 M-
3.0IIK-2
na-1.0I0K-
3 U-
2.0IIK-3
na-3.0I0K-
3

Pa3nen 9. JInneiinbie onepaTopsl




9.1 Jlexuus 1. IlonsTue nuHeiHOrO oneparopa 24 nJa-1.0I0K- [ JI1.1J11.2
npoctpancta V Han nosieMm F.  Sapo (Ker 1 - J1.3J11.4
¢) 1 06pa3 (Im ¢), nedexr u paHr 2.0IIK-1 |JI1.5JI1.6J12.1
JTUHEWHOTO oreparopa. NA-3.0I1K- J12.2J12.3
Jlexnus 2. TeopeMa o CBsI3U pa3zMepHOCTEH 1 UA-1.VK-1] JI2.4J12.5
Ker ¢ u Im ¢ nuneliHOTO OnepaTopa. NA-2.YK-1| J2.6J12.7
Jlextus 3. JleWicTBUS Hal TMHEWHBIMU Na-3.VK-1 J12.8
onepaTtopamu. [IpocTpaHCTBO TMHEWHBIX nn-
oneparopos Hom(V,V). 1.0TIK-2
Jlexus 4. Martpura nuHetHOTO NA-2.0I1K-
oneparopa. CBsI3b MeXly BEKTOPOM X U 2 Uj-
ero obpaszom @(X). 3.0IIK-2
Jlexuus 5. I3omopdusm mpocTpaHcTsa NA-1.0I1K-

JTUHEHHBIX OTIEPaTOPOB U MATPHI] 3 Ul-
JMHEHHBIX OIIEPATOPOB. 2.0TIK-3
Jlextust 6. CBsI3p MEXIy MaTpHULIAMU NA-3.0I1K-
JIMHEHHBIX OIIEPAaTOPOB B Pa3IMYHBIX 3
6aszucax. OOpaTuMbIe THHEHHBIC

OIIepaTopHI.

Jlexuus 7. O6paTumMble JIUHEHHbIE

onepaTtopsl. lHBapnaHTHEBIE

HOANPOCTPAHCTBA.

Jlexuus 8. CoOCTBEHHbBIE BEKTOPHI U

COOCTBEHHbIE 3HAUCHUS TMHEHHOTr O

orepaTopa, ero XapakTepUCTUIECKHI

MHOTOYJIEH.

Jlexuus 9. CoOCTBEHHBIE MOIPOCTPAHCTBA

oneparopa. CBsi3b UX pa3MEPHOCTH C

KPaTHOCTBIO KOPHEH XapaKTepHUCTHIECKOTO

MHOTOYJICHA.

Jlexmus 10. Matpuna muaeHOTO

oreparopa B 6a3uce U3 COOCTBEHHBIX

BEKTOpOB. HeoOxoauMmble U 1OCTaTOUHEIE

YCIOBHS IPUBOJAUMOCTY MaTPHIIbI

JMHEHHOTO OIepaTopa K JHarOHAIEHOMY

BULLY.

Jlexmus 11. XKopnanosa knetka. [lonstue o

HOPMAaJIbHOM >KOpIaHOBOI1 hopme.

Jlexus 12. [TonsTHE *KOpAAHOBOM

HOpMaJIbHOM opMbl. VIHBapuaHTHbIE

KOpHEBBIE MTOIIPOCTpaHCTBa. Teopema

YKopnana o cyiiecTBOBaHUH U

€IMHCTBEHHOCTH JKOPJIAHOBOM

HOpMaJIbHOM opmsl. [IpuBenenne

MAaTpHIBI K )KOPAAHOBOW HOPMAITBEHOMN

dhopme.

/JTex/

9.2 Pemenne 3agau o reme "JluHelHbIe 10 Na-1.0I1K- JIT.1 J11.2
ormeparopsl”, HanMcaHue pedepara, 1 UJ- JI1.3J11.4
koJutokBUyM /Cp/ 2.0IK-1 |JI1.5 JI1.6J12.1

WUJ-3.0I0K- | JI2.2J12.3
1 UA-1.YK-1| J12.4J12.5
na-2.yK-1 J2.6
NA-3.YK-1
na-
1.0TIK-2
NJ-2.0I1K-
2 Ul-
3.0IIK-2
NA-1.0I1K-
3 Ul-
2.0I1K-3
nJ-3.0I1K-

3




9.3 IIpakTuyeckoe 3ansaTue 1. JIunelHbIi 24 nJa-1.0I0K- [ JI1.1J11.2
omeparop npoctpanctsa V Hax nonem F. 1 Ua- J1.3J11.4
IIpakTuyeckoe 3ansaTue 2. PazmepHocTH 2.0IIK-1 |JIL.5 JI1.6J12.1
Ker ¢ u Im ¢ nuneliHOTO OnepaTopa WUA-3.0I0K- | J12.2J12.3
ITpakruueckoe 3austue 3. IIpocTpancTBO 1 UA-1.VK-1| JI2.4J12.5
nuHeHHBIX omeparopos Hom(V,V). Ua-2.YK- 1 J2.6
IpakTuyeckoe 3ausaTue 4. MaTtpuna na-3.vK-1
JTUHEWHOTO oreparopa. nna-
IMpakTuueckoe 3ansaTue 5. M3omopdusm 1.0I1K-2
MPOCTPAHCTBA JINHEHHBIX ONEPATOPOB U NA-2.0I1K-
MaTpHull JIMHEHHBIX OIIEPATOPOB. 2 UJ-
[IpakTrueckoe 3amstre 6. MaTpuiisr 3.0I1K-2
JIMHENHBIX ONIEPATOPOB B Pa3IMYHBIX nJ-1.0I1K-
Oasucax. 3 Ul-
ITpakTuyeckoe 3ansaTue 7. OOpaTUMBble 2.0I1K-3
JTUHEHHBIE ONEePaTOPEI. NA-3.0I1K-
ITpakruueckoe 3austue 8. CoOCTBEHHbIE 3
BEKTOPHI 1 COOCTBEHHBIC 3HAUCHUS
JTUHEWHOTO oreparopa.

IMTpakTuyeckoe 3ansaTre 9. CoOCTBEHHBIE
HOAMPOCTPAHCTBA OIEPaTOpa.
IIpakTuyeckoe 3ansatue 10. Marpura
JIMHEHHOTO oIeparopa B 6a3uce 3
COOCTBEHHBIX BEKTOPOB.
IIpaktrueckoe 3anstue 11-12. XKopnanosa
HopMaubHas opma Matpunsl. ITonsarue
JKOP/IaHOBO# HOPMaJbHO# (hOpMBI
Mp/
Pa3nen 10. KoncyabTanuu
10.1 Koncynpranus no aucuumnune /Konc/ 2,7 | nA-1.0IIK-
1 UA-
2.0IIK-1
WJ-3.0IK-
1 U0-1.VK-1
Ua-2.yK-1
na-3.vK-1
na-
1.0I1K-2
nJ1-2.0I1K-
2 UA-
3.0IIK-2
NJ-1.0IK-
3UA-
2.0IIK-3
nJ1-3.0I1K-
3
Pazpgen 11. Ilpome:xkyTounast
aTrecTanus (3K3aMeH)
11.1 TTonroroBka K 3k3aMeHy /Jk3aMeH/ 34,75 | 1J-1.0IK-
1 UA-
2.0IIK-1
NJ-3.0IK-
1 NA-1.YK-1
na-2.vK-1
na-3.YK-1
na-
1.0IIK-2
nJ-2.0I1K-
2 UA-
3.0I1K-2
nJ-1.0I1K-
3 UA-
2.0IIK-3
nJ1-3.0I1K-

3




11.2 Konrpoas CP /KCPATT/ 2 0,25 | 1J-1.0IIK- 0
1 U1I-
2.0IIK-1
NJI-3.0I1K-
1 UJI-1.YK- 1
WUI-2.VK-1
UI-3.VK-1
-
1.0I1K-2
WI-2.0I1K-
2 UJT-
3.0IIK-2
WJI-1.01IK-
3 UI-
2.0IIK-3
WI-3.0I1K-
3

11.3 KonrakrtHas padora /KoHCOK/ 2 1 nJ-1.0IIK- 0
1 n1-
2.0TIK-1
NJ-3.0I1K-
1 1O-1.YK-1
WJ-2.VK- 1
Na-3.YK-1
-
1.0IIK-2
WJ1-2.0TIK-
2 UA-
3.0I1K-2
NJI-1.0TIK-
3 UJI-
2.0IIK-3
NJ-3.0T1IK-
3

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

Bomnpocs k sx3ameny

1 cemecTp.

1. Anre6psr. [Toganreopsl. I'omomopdusmel anredp. Bumsl romomopduzma. [Ipumepsi.

2. AnreOpsl ¢ o1HOH OMHapHOI anredpandeckoil onepanueil. [Ipumepst.

3. Ioarpynmna, nocTarouHble ycloBUs NOArpynmsl. [Ipumeps.

4. Kosnb1o, osie, BEKTOpHOE NpOCTpaHcTBO. [Ipumepsr.

5. IlonsiTHE BEKTOPHOTO MpOCTpaHcTBa. [locTpoeHue apiudMeTHIecKoro N-MepHOTO BEKTOPHOTO pOcTpancTBa. JInHeHas
3aBHCUMOCTb, HE3aBUCUMOCTh BEKTOPOB, 0a3UC MPOCTPAHCTBA.

6. Marpuisl. OCHOBHBIE TTIOHATHS, CBA3aHHBIE ¢ MaTpunaMu. Onepanun Haj MaTpuiaMyu. CBOHCTBA ONeparuii.

7. OOparHasi MaTpHIIa U €€ €IUHCTBEHHOCTb. DJIeMEHTapHbIC NpeoOpazoBaHus Haa MaTpuiiaMu. Criocod HaxoxkaeHUst 00paTHON
MaTpHIIbI

8. Pemienyne MaTpU4HbIX ypaBHEHUH

9. lloxcranoBkwu. ['pymma nmoacTanoBok

10.0Omnpenenurenu N-ro mopsiaka. CBOMCTBA oMpeAeTuTeNs N-ro MopsIKa

11.0Onpenenurenu N-ro nopsaka. MuHop u anrebpandeckoe A0NoJHeHUe. Teopema 0 pa3siosKeHUH ONPEACTUTENS MO JIEMEHTaM
CTPOKH WJIX CTOJIONA

12.Bbryncienue o0paTHOW MaTPHIIBI C ITIOMOIIBIO AJIre0OpandecKuX JOTOTHEHHH

13.Cucrembl JIMHEWHBIX YpaBHEHUH (OCHOBHbIE OHATHS)

14.OnemeHTapHbIe TPeoOpa30BaHKs CUCTEM JIMHEHHBIX YPaBHEHHI U TeopeMa 00 3JIEMEHTAPHBIX MTPe00pa30BaHUAX CHCTEM JIMHEHHBIX
YpaBHEHHI

15.Pemenne cucteM IMHEHHBIX ypaBHeHUI MeTooM ['aycca. Kpurepuii cOBMECTHOCTH CHUCTEM JIMHEHHBIX ypaBHEHUI
16.PerieHne CUCTEM JIMHEHHBIX YpaBHEHHUH B MaTpu4uHOil popMe. PerreHue crucreM THHEHHBIX ypaBHEeHUI MeTooM Kpamepa
17.IlpocTpaHcTBO penieHni 1 (yHIaMEHTaIbHBIH HA0Op PEIICHUH CHCTEMbI JINHEWHBIX OJIHOPOIHBIX YPaBHEHHIA
18.0OTHOLIEHHE IETMMOCTH U €r0 CBOMCTBA B KOJIBIE Z.

19.lenenue ¢ ocratkoM. Teopema 0 AETUMOCTH LEJIBIX YUCET C OCTATKOM

20.Han6onpmuit o0muii JeTuTelns Melbix gncen. Teopema 00 0JHO3HAYHOCTH HauOOJIbIIIEro 00IIeTo eMUTENst

21.JIeMMBI 0 HaXOXICHUHM HANOOJIBIIETO OOLIET0 JeIUTENs LEeNIbIX YUCeTT

22.HaunbGonpmuit o0muii 1enuTens Menbix uncen. AnroputM EBkimna

23.Teopema 0 HaXOKAECHUN HaNOOJIbLIEro O0IIEro ASIUTEN A HECKOIBKHUX LEBIX YUCET




24.CpoiicTBa HauOOJIBILETr0 OOLIETO ACTUTEINS LEIbIX YHCEI

25.B3anMHO TpOCTHIE YNCIa U UX CBOWCTBA

26.Haumenpliee obliee KpaTHOE LENBIX yices. TeopeMa 0 HaX0KJIeHUH HauMeHbLIero od1ero kpatHoro. CBoiicTBa HAMMEHBIIETO
0011ero KpaTHOTO

27 Ilpocteie u cocTaBHble yncia. CBOWCTBA MPOCTHIX YUCET

28.0cHoBHas TeopeMa apu(PMETHKH U €€ CIIEICTBHS

29.beckOHEUHOCTh MHOXKECTBA IPOCTHIX yKcel. Pemero OpaTtochena

30.KommuiekcHble yrcia. JleficTBrue HaJl KOMIUIEKCHBIME YHCIaMU B airedpandeckoit popme.l'eomerprueckas HHTEPIIPETAIHS
KOMIUIEKCHBIX uncell. [lelicTBHE Ha/l KOMIUIEKCHBIMHU YHCIIaMH B TPUTOHOMETpHUYecKoil hopme. ['eomeTpruueckuii cMbICH onepanuii
HaJl KOMIUIEKCHBIMU YHCTaMH.

2 cemectp

1.Konp110 MHOTOUYJIEHOB OT OJTHOM NEPEMEHHOM.

2.0THOIIIEHHE TETUMOCTH B KoJiblte P[X], ero coiicTBa

3.JlesneHue MHOTOWIEHOB € OCTaTKOM

4. HOJl m HOK mHOTOUYIEHOB

5.IIpuBOANMBIC U HEMPUBOAUMBIE MHOTOWICHBI B KoJblie P[X]. Teopema 0 pa3inokeHHH MHOTOYJICHA Ha HEIPUBOANMBIE MHOXKHTEIN
6.Kopau muorounena, teopema besy u ciencrsust u3 nee. Cxema ['opHepa

7 IlpuBoguMocTh MHOTOWIEHOB Haj noysiMu C i R

8.Teopema 0 palMOHATBHBIX KOPHSIX MHOTOYJICHA

9.Meron Kapnano

10. Metox ®eppapmu.

11.IIprBOAMMOCTS MHOTOWIEHOB HaJ mojieM Q

12.0mnpenenenue, MprUMepHl U CBOMCTBA JTIMHEHHBIX TIPOCTPAHCTB

13.T1loanpocTpaHCTBO IMHEHHOTO NPOCTpaHCcTBa. Kpurepuii moaAnpocTpaHcTBa

14.JIunetinast o6onouka. CriocoObl MOCTPOCHHUS IHHEHHBIX MOJIPOCTPAHCTB

15.Ilepeceuenne u cymMma NOAIPOCTPAHCTB, OCHOBHBIE CBOMCTBA

16.Ipsimast cymma moAIIpOCTPAHCTB

17.IlonsTHe MMHEHHOrO MHOroo6pasus. CBOHCTBA IMHEHHBIX MHOT00Opasuii

18.JIuHeliHas 3aBUCUMOCTh KOHEUHOH CHCTEMbI BEKTOPOB B apr(METHUECKOM N-MEPHOM BEKTOPHOM IIpocTpaHcTBe. CBoiicTBa
JINHEWHOMN 3aBUCUMOCTH BEKTOPOB

19.Teopema o IMHEHHON 3aBUCMOCTH CUCTEMBI, COCTOSIIEH U3 6oiiee, ueM N BEKTOPOB B N-MEPHOM BEKTOPHOM IIPOCTPAHCTBE.
20.0OcHoBHas TeopeMa JIMHEHHOH 3aBUCUMOCTH B TIPOCTPAHCTBE

21.ba3uc u paHr KOHEUHOH CUCTEMbI BEKTOPOB B IIPOCTPAHCTBE

22.Teopema o 6azucax

23.KoHeuHOMepHOE THHEHHOE BEKTOPHOE IIPOCTPAHCTBO, €ro 6aza U pa3MepHOCTh

24 Teopema 0 JOMOJHEHUH JIMHEHHO HE3aBUCHMOM CHCTEMBI BEKTOPOB KOHEYHOMEPHOTO ITPOCTPAHCTBA JI0 0a3uca 3TOro
IIPOCTPaHCTBA

25.Pa3mMepHOCTh BEKTOPHOTO NpocTpaHcTBa. CBOHCTBO pa3MEepHOCTH

26.Teopema 0 HAXOXKAECHUU Pa3MEPHOCTH BEKTOPHOT'O IPOCTPAHCTBA YePe3 Pa3MEPHOCTHU MOANPOCTPAHCTB U UX IIEPECCUCHUS
27.30MophH3M KOHEYHOMEPHBIX JIMHEHHBIX MpocTpaHcTB. CBOWCTBa H30MOphH3Ma.

28.130Mopdh13M NPOU3BOJILHBIX N-MEPHBIX BEKTOPHBIX MIPOCTPAHCTB

29.KoopauHatel BEKTOpa X B pa3HBIX 0a3ucax MpOCTPAHCTBA U UX CBS3b

30.CxanspHoe Npou3BeCHUE B IMHEIIHOM BEKTOPHOM IPOCTpaHCTBE. EBKINI0BO MPOCTPAaHCTBO

31.Hopma BekTopa 1 ee cBOWCTBa. YTOJ MEXIy ABYMS BEKTOpaMHU

32.0pToroHansHbIe CUCTEMBI BEKTOPOB. TeopeMa 06 OpTOroHanbHOH cHcTeMe HEHYJIEBBIX BEKTOPOB. OpTOroHaNbHbIN 0a3uc
IIPOCTPaHCTBA

33.0pToHOpMUPOBaHHBLI 6a3UC €BKINI0BA IPOCTPAaHCTBA. TeopeMa O CyLECTBOBAaHUN OPTOHOPMHUPOBAHHOTO Oasuca
34.M3oMopdu3M N-MEPHBIX €BKIMIOBBIX IPOCTPAHCTB

35.0pToroHansHoe IOTOJNHEHNE IOANPOCTPAHCTBA. Teopema o MOJIPOCTPAHCTBE

36.Teopema o psAMOI cCyMMe TIOANPOCTPAHCTB U

37.0mnpenenenue TuHEeHOTO oneparopa. [lpumepsl. MaTpuia JMHEHHOTO oneparopa

38.06pas3, paHr, sapo u aedekT JuHeiHHoro onepaTopa. TeopeMsl o moanpoctpancTeax Ker ¢ u Im o.

39.Teopema o cBsI3U pa3MepHOCTEH IMHEHHOro nmpocrpancTBa V u noamnpoctpancts Ker ¢, Im ¢

40.deiicTBus HAJ TUHEHHBIMH OTIEPATOPAMU

41.IlpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.

42.CBs13p MeXAy KOOpAUHATHBIMHU CTOJIOLIAMH BEKTOpa X U ero odpasa

43 .Martpulibl IMHEHHBIX ONIEPATOPOB

44 Teopema 0 OMEKTUBHOCTH COOTBETCTBHSA

45.Teopema 06 n3oMopdu3Me IPOCTPAHCTBA JIMHEHHBIX ONEPATOPOB M JIMHEHHOTO TIPOCTPAHCTBA MaTPHUI]

46.CBs13p MeXly MaTpULIAMH JINHEHHOTO OIlepaTopa B pasHbIX 0a3nucax

47.006patumble JTMHEHHbBIE OTIePaTOPHI.

48.HBapHaHTHBIE MOJIPOCTPAHCTBA

49.CoOcTBeHHbBIE 3HaYeHUS 1 COOCTBEHHBIE BEKTOPBI JJMHEHHOTO oneparopa. OQHOMEpHbIE HHBAPUAHTHBIC ITOAMIPOCTPAHCTBRA
50.Xapaxrepuctudeckuii MHorouneH. CoOCTBEeHHBIE HOAIIPOCTPAHCTBA BEKTOPHOTO MPOCTPAHCTBA

51.Teopema 0 COOCTBEHHBIX BEKTOPAX JMHEHHOTO OIepaTopa, OTBEYAIONINX Pa3InYHbIM COOCTBEHHBIM 3HaYeHUAM. By MaTpuIist
JIMHEWHOTO orepaTopa B 0a3uce U3 COOCTBEHHBIX BEKTOPOB

52.YcnoBue NpuBOIUMOCTH MaTPHIIbI JMHEHHOTO Oomeparopa K JuaroHaisHOMY Buay. IloHsTHE )KOpAaHOBOI HOpMaIbHOI (HOPMBI.




Kpurepuii npuBoIUMOCTH MaTPULbI K XKOpAaHOBOI HopManbHOH popme (XKH®) Hax npou3BOIbHBIM NOJIEM

5.2. TeMbl NUCbLMEHHBIX paboT

Tewmsl pedepaTtoB

1.CootBetcTBus. THIIBI COOTBETCTBUI.

2.buHapHBIE OTHOIIEHHUSI HA MHOKECTBAX.

3.D5neMeHThl MaTeMaTHYECKON JIOTHKU.

4.Cucrembl TMHEHHBIX ypaBHeHUH. Kiaccudukanus 1 METO/IbI UX PELICHUS.
5.Pemnenue kBaspaTHBIX ypaBHEHUI HA MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
6.ITprMeHeHnsT MeToIa MaTEMaTHIeCKOH HHIYKIUH IPH JOKa3aTeIbCTBE TEOPEM U PEIICHUH 3a/1a4.
7.AnreGpsl MaTpull.

8.D1memMeHTsI TeOpUH MHOKECTB.

9 Ilpuniun pacmupenus B anreope. IlocTpoeHue Mo KOMIIEKCHBIX YUCEL.
10.'omomopdusm anredp. Buasl romomopduzma

11.MuHops! U anredpanyecKye JONONMHEHUSL.

12.JIuHeriHble MHOTOOOPA3HSI.

13./1noaHTOBBI ypaBHEHUSL.

BOHpOCLI JUISL KOJJIOKBUYMOB

Tema «IToHsATHS 00 OCHOBHBIX anredpanyeckux cTpykTypax. Marpuisl. Onpenenutend. CHCTEMbI TMHEHHBIX YPaBHEHHH.
KommnekcHble yncna»

1.N-apHble onepanuu Ha MHOXecTBax. Anreopsl. I[loganre6psl.

2.Tumsl anreOp: rpyria, KoJblo, MoJje, JHHEHHOE IPOCTPAHCTBO.

3.Kounbno marpuir.

4.0mnpenenuTent U UX CBOWCTBA, METObI BHIUHUCIICHHUS.

5.CucreMsl IMHEHHBIX YpaBHEHUI METOABI UX peuteHus: I'aycca, Kpamepa, MaTpuuHbIil.
6.ITone KOMIIIEKCHBIX YuCel.

7.Komnb10 1enbix yuces.

8.OTHOIIEHHE JETMMOCTH B KOJIbIle Z U €r0 CBOHCTBA.

9.KosbIiro MuorowIeHoB P[X].

10.0OTHOIIEHNE NEeTUMOCTH B KOJIbIIE MHOTOWICHOB OT OJTHOW MEPEMEHHON U eT0 CBOMCTBA.

Tema «IlocTpoenue KopIla MHOTOYISHOB OT OJIHOM niepeMeHHON. KoHeuHoMepHbIe TnHEeiTHBIe TPOCTpaHCTBa. JIMHEHBIE oepaTops»

1.IlonsiTHE BEKTOPHOTO MPOCTPAHCTBA Haf moeM. [IpocTeiimuie cBoicTBa BEKTOPHBIX mMpocTpancTB. [lommpocTpancTBa BEKTOPHOTO
npocTpaHcTBa. Kpurepuii noanpoctpancTsa. JInneliHas 06010uKka MHOXKECTBA BEKTOPOB.

2.IlepecedeHne 1 cyMMa BEeKTOPHBIX noarpocTpancTs. [Ipsmas cymma. Kputepuii npsMoii cyMmbl OANpocTpaHcTB. JInHeiiHbIe
MHOT000pasus, X CBONCTBA.

3.JIuneiiHas 3aBUCHMOCTD ¥ HE3aBUCHMOCTH CHCTEMBI BEKTOPOB apH()METHUECKOTO N-MEPHOT0 BEKTOPHOTO MpocTpaHcTBa. CBOHCTBA
JIMHEHHOMN 3aBUCUMOCTH CUCTEMBI BEKTOpOB. basuc u paHr cucteMsl BeKTopoB. basuc npocTtpancTsa.

4.KoHeuHOMEpHOE BEKTOPHOE IIPOCTPAHCTBO, ero 6a3zuc u pazmepHocTh. CBOMCTBA pa3MEPHOCTH BEKTOPHOTO MPOCTpaHCTBa. Teopema
0 Pa3MEpPHOCTU CYMMBI OANPOCTPAHCTB. TeopeMa 0 pa3sMEepPHOCTH IPSIMOH CyMMBI ITOAIPOCTPAHCTB.

5.130M0ophu3M KOHEYHOMEPHBIX BEKTOPHBIX MPOCTpaHCcTB. CBoiicTBa M3oMopdusma. F3oMophu3M MPOU3BOIEHOTO N — MEPHOTO
BEKTOPHOT'O IIPOCTPAHCTBA U apUPMETHIECKOTO IPOCTPAHCTBA.

6.Koopnunare! Bexktopa. KoopaunaTs! BekTopa B pa3HbIX 0a3ucax npoctpancTsa. [IpeoOpazoBaHre KOOpIUHAT IPU W3MEHEHNT
6azuca.

7.CxansipHOe YMHOKEHHE B BEKTOPHOM MPOCTpaHCcTBE. EBKIMIOBHI MPOCTpaHCTBA. Y HUTapHBIE pocTpaHcTBa. Hopma BekTopa.
Hepasencrso Komu-byHnskosckoro.

8.0OpToroHanbHbEIE CUCTEMBI BEKTOPOB. OpTOHOPMHPOBAaHHKIH 0a3uc. 130Mop(h13M eBKINIOBBIX MPOCTPaHCTB. OPTOroOHANIBHOE
JIONOJIHEHUE NoANpocTpaHcTBa. OpTOroHanbHas IPOEKIUS U OPTOrOHANIBHASL COCTABIIAIONIAs BEKTOPA.

9.Ilponecc opToroHanu3ayu CUCTEMbI BEKTOPOB.

DoH OLIEHOYHBIX CpeaAcCTB

dopmupyeTcst OTIENIBHBIM JOKYMEHTOM B cOOTBETCTBUH ¢ [Tonoxenuem o ¢onzae oneHouHbIX cpeacts FATY.

6. YYAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIHUIIIMHBI (MOAYJIA)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHast TUTEpPaTypa

ABTOpLI, COCTaBUTCIIN | 3ariaBue I/ISHaTeHBCTBO, rong | C) 8 anapec




ABTOpLI, COCTaBUTCIIN

3arnaBsue

W3naTenbcTBO, roj

D5 azgpec

JI1.1 [IIypkuna B.®., Aurebpa: yae6HO-MEeTOIIeCKOe TT0CoOue T'opHo-Asraiick: PUO [http://elib.gasu.ru/index.ph
Kaiiroponos E.B. TATY, 2013 p?
option=com_abook&view
=book&id=671:algeb2013
&catid=5:mathematics&lte
mid=163
JI1.2 |Kaiiropozgos E.B. O6mas anredpa: yae6HOe ocobue st By30B |[opro-Aunratick: BUIT |http://elib.gasu.ru/index.ph
T'ATY, 2018 p?
option=com_abook&view
=book&id=2237:0bs0alge
br18&catid=5:mathematics
&Itemid=163
JI1.3 |bepesuna H.A. JInneitnas anre6pa: yaeOHoe ocobue CaparoB: Hayunas http://www.iprbookshop.ru
knura, 2019 /80988.html
JI1.4 |Emenssosa T.B., Jluneiinas anrebpa. Pemenne TumoBbix 3aga4: |Caparos: At ITu Op  |http://www.iprbookshop.ru
KonbuaroB A.M. y4ebHOe ocooue Menua, 2018 /74559.html
JI1.5 |Cuxopckas I'.A. Aure6pa 1 Teopus yrcel: yuebHoe mocobue |OpeHOypr: http://www.iprbookshop.ru
Openbyprekuit /78763.html
TrOCy/IapCTBEHHBIN
yHuBepcuter, ObC
ACB, 2017
JI1.6 |Cubupsixos E.b. Jluneiinas anrebpa: yaeOHoe mocobue HoBocubupck: http://www.iprbookshop.ru
Cubupckuit 145477 .html
roCyJapCTBEHHBIN
YHHBEPCHUTET
TeJIEKOMMYHMKALUHI 1
unpopmaruku, 2014
6.1.2. lonosiHUTeIbHAS JIUTEPAaTYypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBoO, TOA O anpec
JI2.1 [Ilypkuna B.®., DnemeHTapHas MaTeMaTika (BBOJHbII Kypc B |[opHo-Anraiick: PUO |http://elib.gasu.ru/index.ph
Kaiiropomos E.B. MaTeMaTHKY): yueOHO-MeToan4deckoe mocodue ['ATY, 2013 p?
option=com_abook&view
=book&id=674:elementarn
aya-matematika-vvodnyj-
kurs-v-
matematiku&catid=5:math
ematics&Itemid=163
JI2.2 |Kouetosa O.B., Aure6pa. KoHeuHOMEpHBIE TPOCTPAHCTRA. Mocksa: ITpomereit, [http://www.iprbookshop.ru
Iupmrosa E.E. JIvHelHbIE OMEpaToOPhI: KYPC JEKIHi 2013 /23973.html
JI2.3 |Kaiiropozos E.B. OcHoBsI anre6psl: yaeGHOE Tocobue st By30B |[opro-Anratick: BUILT |http://elib.gasu.ru/index.ph
TATY, 2018 p?
option=com_abook&view
=book&id=2234:0snovalg
ebr18&catid=5:mathemati
cs&ltemid=163
JI2.4 |Becemosa JI.B., AureOpa u Teopus yrcell: yuebHoe mocobue |Kaszans: Kazanckmit  |http://www.iprbookshop.ru
Tuxonos O.E. HallMOHAIbHBIN /61956.html
HCCIIeIOBATEIbCKHUIA
TEXHOJIOTMYECKU I
yHUBepcuteT, 2014
JI2.5 |Huxonosa H.B., OcHoBHBIE MOHATHS anreOpsl B Bonpocax 1 |Kasans: Kasanckuit  |http://www.iprbookshop.ru
Huxonosa I'.A. 3amavax: yaeObHoe mocodue HalMOHAJIbHBIN /61990.html
HCCIIeIOBATEIbCKUI
TEXHOJIOTMYECKU I
yHUBepcuteT, 2014
J12.6 |TTommy6Has M.JI., Jluneiinas anrebpa: yaeOHO-METOAMIECKOE Caparos: By3osckoe [http://www.iprbookshop.ru

CeepmioBa E.T'.

nocooue

obpazoBanue, 2016

/58325 .html




ABTOpBI, COCTABUTEIH 3arnaBue W3natenbCTBO, roj . aapec
J12.7 |Cubupsxos E.B. Kpartkwuii Kypc muneitHo#M anredpsr: yaeonoe |HoBocubupck: http://www.iprbookshop.ru
nocobue Cubupckuit 145475 html
rOCy/IapCTBEHHBIN
YHUBEPCHUTET
TEJIEeKOMMYHHKAIHHA 1
unpopmaruky, 2015
JI2.8 |IlennaI'.B. Teopus u npaKkTHKa pelIeHHs 3a1a4 110 Mocksa: ITpomereii, [http://www.iprbookshop.ru
anrebpe: yaebHoe ocobme 2015 /58226.html
6.3.1 IlepevyeHs NporpaMMHOro oGecnevdeHnst
6.3.1.1|Adobe Reader
6.3.1.2|MS Office
6.3.1.3|Internet Explorer/ Edge
6.3.1.4|MS WINDOWS
6.3.1.5[SMART Notebook
6.3.1.6(Moodle
6.3.1.7|Kaspersky Endpoint Security ast 6usneca CTAHTAPTHBIN
6.3.1.8|NVDA
6.3.2 Ilepevyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|MexBy30BCKast 3JIEKTPOHHAs OMOJINOTEKA
6.3.2.2|3nexrponno-6ubroTeunas cucrema [IPRbooks
6.3.2.3|ba3a nanubIX «AnekTpoHHast 6ubnmoreka 'opHO-ANTalCKOro TOCYAapCTBEHHOTO YHUBEPCUTETA)»
7. OBPABOBATEJIBHBIE TEXHOJIOT' U
NIpe3eHTaLs
npoOIeMHAs JICKIUS
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOAYJIST)
Homep aynuropun |Hasnauenue OcHoOBHOe OCHalLlleHHe
102 B1 Y4eOHast ayTUTOPUS ISl IPOBEICHISI YueHnueckas 10cKa, MyJbTHUMEIUANIPOEKTOP, IKPaH,
3aHATHH JEKIIMOHHOT'O THIIA, 3aHATHI KoMIbtoTep. Pabodee MecTo mpemoaaBarens, mocaaoqHbIe
CEMHHAPCKOT0 THIIA, KyPCOBOTO MecTa o0ygaromuxcs (0 KOJTHYECTBY 00YyJatOIIIXCs),

IIPOEKTUPOBaHUS (BBIITOJHEHHUS KYPCOBBIX |Kadenpa
paboT), TPYMITIOBEIX ¥ MHAMBUAYAIBHBIX
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS 1
IIPOMEXKYTOYHOH aTTeCTaIlN




220 b1 VYuebHas aynuropus. YueOHas ayautopusi | YdeHHudeckast TocKa, MOCaI0YHbIE MecTa 00yJatomuXxcst
JUTSI TIPOBEJICHUS 3aHATUH JICKITAOHHOTO (110 KOJIMUYECTBY 00YJArOIINXCs), pabodee MECTO

THTA, 3aHATHA CEMUHAPCKOTO TUTIA, TIperoaBaTems

KYpPCOBOT'O MPOCKTUPOBAHHUS (BBITIOTHCHUS
KYpPCOBBIX paboT), TPYMITOBBIX U
WHIUBUAYAILHBIX KOHCYJIBTAIIHMA, TEKYIIETO
KOHTPOJISI K IPOMEKYTOYHOMN aTTeCTAIUI

209 b1 KommneroTepHsiii kiacc. Y4ueOHas ayauropus | MapkepHast yueHH4Ieckasi JOCKa, SKpaH,
JUIA IPOBEICHHsS 3aHATHUI JTEKIIMOHHOTO MYJIbTUMEAUATIPOEKTOP, II0CaT0UHbIE MecTa 00yYarommxcs
THUIIA, 3aHATUH CEMUHAPCKOIo TUIIA, (o xosmuecTBY 00yJaroImuXcs), pabouee MecTo

KypCOBOT'O MPOEKTUPOBaHHMS (BBIIIOTHECHUS |IpEnoaBarTelisi, KOMIBIOTEPHI C JOCTYIIOM B IHTepHET
KYpPCOBBIX PaboT), TPYMITOBBIX U
WHANBUAYAIEHBIX KOHCYJIBTAINH, TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOUHOH aTTeCTAIIIH.
TlomenieHue M1t CaMOCTOSITENBLHONM PAOOTHI

9. METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIUXCA IO OCBOEHHIO ITUCITUIIJIMHBI (MOLY JIS)

Metoanueckue yKkazaHHs [0 OCBOCHHUIO AUCIMILIMH (MOLyJIei)

Jlexuuu, ¢ OJJHOW CTOPOHBI — 3TO OJHA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHI B BBICIINX YU€OHBIX 3aBEJCHUSX, IPEICTABISIONIAST
co0oii cucTeMaTH4ecKoe, NOCIeI0BaTeIbHOE YCTHOE U3JI0KEHUE MIPENoIaBaTeNeM ONPEIeIeHHOTO pas/ieaa KOHKPETHOW HayKU Wi
y4eOHO AUCHMILIMHBL, ¢ IPYroit — 370 ocobas hopMa caMOCTOATENbHON paboThl ¢ yueOHBIM MaTepHaaoM. JIeKius He 3aMeHseT co0oi
KHUTY, OHa TOJILKO IOJTAJIKUBAET K Hell, pacKpbIBas TEMY, Ipo0OIeMy, BbIAEISS ITIaBHOE, CYLIECTBEHHOE, Ha UTO CIeIyeT 00paTUTh
BHIMAaHMe, yKa3bIBaeT IYTH, KOTOPHIM HYXHO CJI€IOBaTh, TOOMBAsCh TITyOOKOTO TOHMMAHHUS ITOCTaBICHHOM MPOOJIeMbl, a He 00IIeH
KapTHHBL.

PaboTa Ha JIeKIIMK — 3TO CJIOXKHBIH MPOIIECC, KOTOPBIH BKJIFOUYACT B ce0s1 TAKUE 3JIEMEHTHI KaK CIIyIIaHHe, OCMBICICHHE U COOCTBEHHO
KOHCIEKTUpOoBaHUe. {1 TOro, 4TOObI JIEKIHUS BBIIIOJIIHUIIA CBOC Ha3HAYE€HHE, BaXKHO IIOATOTOBUTLCS K HEll U ee 3aIlicu ele J10
IIpUX0Ja IpenojaBaTelsl B ayAUTOpuIo. bes 3Toro nanpHelee BOCHPUATHE JIEKIUHY CTAHOBUTCS CIIOXKHBIM. JIEKIUs B YHUBEPCUTETE
paccunTaHa Ha OATOTOBICHHYIO ayIuTOpHIo. [IpenoaaBaTens u3naraet Jr000H BOIPOC, OPHEHTUPYSCH Ha Te 3HAHMUS, KOTOPHIE
JIOJKHBI OBITh Y CTYAEHTOB, YCBOUBIIHMX MaTepuall BceX NpeblAyLIIHX JeKI1i. BaxkHo HayduThCs cIylaTh NpernoaaBartesis Bo BpeMs
JIEKLIUH, TI0IAEPKUBATh HETIPEPhIBHOE BHUMAHHE K BBICTYIAIOLIEMY.

OpHako, 0OJTHOTO CIIyIIaHus HepocTaTouHo. HeoOxonuMo (pUKCHPOBATh, 3alUCHIBATE TOT IIOTOK HH(OpPMAIMK, KOTOPBIH coodInaeTcs
BO BpeMsI JIEKIIH — HAYIUTHCS BECTH KOHCIEKT JIEKIIUH, T1e (GOPMYITHPOBAINCH OBl HanOoIee Ba)KHBIE MOMEHTHI, OCHOBHEIE
HIOJIO’KEHUS, U3J1araeMble JIEKTOpoM. JI7isl BeIeHUs! KOHCIIEKTa JICKIIUH ClIelyeT UCII0Ib30BaTh TeTpaib. BeaeHue KoHcIeKkTa Ha
JIMCTOYKaX He PEKOMEHYETCsl, IOCKOJIBKY OHHU HE TaK YIOOHBI B HCIIOJIL30BAaHUHU M YacTO TepstoTcs. [Ipu ohopMIIeHNH KOHCIIEKTa
JIEKLIUM HEOOXOIUMO OCTABIIATH I10JIS, TI€ CTYICHT MOJKET 3alluCcaTh CBOU COOCTBEHHBIE MBICIIU, BO3HUKAIOLIHE NapaJIIENbHO C
MBICIISIMH, BEICKa3aHHBIMH JIEKTOPOM, & TaK)Ke BOIIPOCHI, KOTOPBIE MOT'YT BO3HHKHYTH B TIPOIECCE CIYIIAHMS, YTOOBI MOTYYUTh HA HUX
OTBETHI IIPH CaMOCTOSITENBHOM IPOpaboTKe MaTepuaa JIEKIHHU, IPU N3y4eHHH PEKOMEHI0BaHHOM JINTepaTyphl UJIH HETIOCPEJCTBEHHO
y IIpenoaBaTesst B KOHIE JeKIu. CocTaBisisi KOHCIIEKT JICKLUH, CIIEYeT OCTABISATh 3HAYUTEIBHBIA HHTEPBAI MEXTY CTPOYKaMH. DTO
CBsA3aHO C TEM, YTO MHOT'JIa BO3HUKACT HCO6XOD,I/IMOCT]) BIIUCATh B HepBOHa‘iaﬂthlP’I TCKCT JICKIIUU OAHY UJIN HECKOJIBKO CTPOYCK,
MMEIOIINX MPUHIUITAAIFHOE 3HAYeHHE U TIOUEPITHYTHIX U3 IPYTUX UCTOYHUKOB. PaccTosiHne MeX Iy CTpOKaMH HEOOXO0ANMO TaKKe JUIs
TIOAYEPKHUBAHUSA CJIOB UJIN LCJIBIX I'PYIIT CJIOB (Taxoe MOAYEPKHNBAHUC BBI3bIBACTCSA HCOGXOZ[I/IMOCTI)}O IMPUBJICYb BHUMAHUC K JaHHOMY
MECTY B TEKCTE IPU IIOBTOPHOM UTeHUH). OOBIYHO OAYEPKUBAIOT ONPEIEIeHH s, BEIBOJIBL.

Taxoke Ba)KHO MOJIHOCTBIO 663 BCSAKHX U3MEHEHHI BHOCUTE B TeTpaab CXEMBI, Ta6.]'[l/I]_I])I, YEPTEKU U T.II., €CJIM OHU MPECATIOJIaratoTcs B
nekuuu. st Toro, 9T00BI COBMECTUTH MEXAHMUYECKYIO 3aIHCh C IOYTH JOCIOBHBIM (DMKCHPOBAHHEM Hanboee BayKHBIX OJIOKESHUH,
MOKHO HCIIOJIB30BAaTh CUCTEMBI YCIIOBHBIX COKpaHLCHPIﬁ. B MEPBYIO OUCPECAb COKPAIIAOTCA NJJIMHHBIC CJIOBA U TC, YTO ITIOBTOPAIOTCA B
peun JiekTopa yamie Bcero. [Ipu 3ToM caMo cOKpallieHHe JOIDKHO OBITH 10 BO3MOKHOCTH KPATKHM.

CemuHnapckue (npakTuueckue) 3ansatust CaMmocTosTensHas paboTa CTYASHTOB 110 IOATOTOBKE K CEMUHAPCKOMY (IIPAaKTUYECKOMY)
3aHATHIO JIOJDKHA HAYMHATHCS C O3HAKOMIICHHS C TNIAHOM CEMHHAPCKOTO (TIPaKTHUECKOT0) 3aHATHS, KOTOPHII BKIIOYAET B CeOsI
BOTIPOCHI, BBIHOCUMBIE Ha 00CYXJCHNE, PEKOMEHIAIUY 110 TIOATOTOBKE K CEMUHApY (MPaKTHYECKOMY 3aHSITHUIO), PEKOMEHYEMYIO
JUTepaTypy K Teme. VzydeHue mMatepuaia cienyeT HaqaTh ¢ IPOCMOTPa KOHCIIEKTOB JIEKIUH. BoccTaHOBHB B MaMsATH MaTepual,
CTYACHT NPUBOJUT B CUCTCMY OCHOBHBIC ITOJIOKCHUSA TEMBbI, BOIIPOCHI TEMBbI, BBIACJISAA B Hel IrJ1aBHOE U HOBOC, Ha 4TO O6paHlaJ'IOC]>
BHUMAaHHE B JIEKIMU. 3aTeM ClielyeT BHUMATEIbHO IPOYUTATh COOTBETCTBYIOLIYIO IIaBy YIeOHHKA.

Jlns Gosnee yriyOIeHHOTO U3Y4€HHs BOIPOCOB PEKOMEHIyeTCs KOHCIICKTUPOBAHIE OCHOBHOMN U JIONIOIHUTENIBHON JIUTepaTyphl. Ynurast
PEKOMEHIOBaHHYIO JINTEPATYPY, HE CTOUT ITACCUBHO MPUHUMATH K CBEACHHIO BCE HAIIMCAHHOE, CIEAYeT aHAM3HPOBATh TEKCT, AyMaTh
HaJa HUM, OTOMY CHOCOGCTBy}OT 3aIllMCH 110 X0y YTCHHUSA, KOTOPBIC MPEBPAIAIOT YTCHUE B IIPOLICCC. 3anucu MOT'YT BECTUCH B
pa3nu4HoOit hopMme: pa3BepHYTHIX U MPOCTHIX TUIAHOB, BHITHCOK (TE€3UCOB), aHHOTALIMI U KOHCIICKTOB.

IMono0pas, 0TpabOTaB MaTepHal U YCBOUB €0, CTYIEHT NODKEH HauaTh HEMOCPEACTBEHHYIO ITOJITOTOBKY CBOETO BBICTYILJICHHSI Ha
CEMHUHApPCKOM (HpaKTI/I‘{CCKOM) 3aHATHA U1 4€TO CICAYCT IPpOAYyMaTh, KaK OTBETUTH Ha Ka)K}II)Iﬁ BOIIPOC TCMBI.

[To kaxoMy Bonpocy IUTaHa 3aHATHI HEOOXOIUMO ITOATOTOBUTHCS K yCTHOMY coo0rieHuto (5-10 MuH. ), ObITh TOTOBBIM NPUHSTD
y4dacTue B 00CYXK/ICHUH U JIOTIOJIHEHUH JIOKJIAJI0B U COOOIIeHU# (10 5 MuH.).

BrIcTyIIIeHHE HA CEMUHAPCKOM (IIPAKTHYECKOM) 3aHITHH JOJDKHO YIOBIETBOPSATH CICAYIOIIUM TPEOOBaHHSIM: B HEM H3JIaraloTCs
TEOpeTHYECKHUE MTOAXO0IbI K PACCMAaTPUBAEMOMY BOIIPOCY, JaeTCs aHAIN3 NPUHIIUIIOB, 3aKOHOB, TIOHATHH U KaTETOPHU; TEOPETHUIECKHE
TIOJIOXKEHUS TOJKPEIUIIFOTCS (haKTaMH, IIPEMEPaMH, BBICTYILICHUE JOJDKHO OBITh apryMEHTHPOBAHHBIM.

Ha6opaT0prle pa6OTbI ABJIAKOTCS OCHOBHBIMU BHAAMU y‘{C6HbIX 33.HHTI/II7I, HarpaBJICHHBIMHU Ha SKCIEPUMCHTAJIbHOC




(mpakTHYeCcKOe) MOATBEPKICHUE TEOPETUUECKHUX MONOXKEHUH U GpopMupoBaHue 00LENPOPecCHOHATBHBIX U NPO(ECCUOHATBHBIX
komrereHnuid. OHM COCTABIISIOT BAKHYIO YaCTh TEOPETUYECKON M MPOPECCHOHATBHON MPAKTHYECKON MOATOTOBKH.

B npouecce 1a6opaTopHoil paboThl KaK BUAa y4€OHOIO 3aHATUS CTYJECHTHI BBIIOIHAIOT OJHO WU HECKOJIBKO 3alaHUil IO,
PYKOBOJCTBOM IIPETIOABATENS B COOTBETCTBHY C M3YYaeMBIM COJEP)KaHUEM y4eOHOro MaTepHana.

[Ipu BeIMOTHEHNH 00yUaIOIIUMICA JTA00OPATOPHBIX PA0OT 3HAYMMBIM KOMIIOHEHTOM CTAHOBSTCS IPAKTUYECKUE 3aJaHUS C
HCTIONb30BaHNEM KOMIBIOTEPHOI TEXHUKH, TaOOPaTOPHO - MPHOOPHOTO 000pyR0oBaHMA U Ap. BrImonHeHne cTyeHTaMu
J1a00paTOPHBIX PaOOT IPOBOAUTCA C LEIbIO: (POPMUPOBAHUS YMEHUMH, IPAKTUUECKOrO OIBITA (B COOTBETCTBUU € TPEOOBAHUSIMU K
pe3ysbTaTaM OCBOSHHUS TUCLUIUIMHEIL, ¥ Ha OCHOBAHWH MepeyuHs (OPMUPYEMBIX KOMIIETCHINH, yCTaHOBIEHHBIMU pabodeit
MIPOTPaMMOi AUCIMILIHHBL), 0000LICHNUS, CUCTEMAaTH3alluH, YIIIyOIeHus, 3aKpEIIeHNs TI0Ty4E€HHbBIX TEOPETHUECKIX 3HAHUH,
COBEPIICHCTBOBAHUS YMEHHUI IPHMEHATH MTOTYUSHHBIE 3HAHUS Ha IIPAKTHKE.

CocraB 3amaHuil Juis 1a00paTOpHON pabOTHI TOKEH OBITH CINIAHUPOBAH C pacyeTOM, YTOOBI 32 OTBEJEHHOE BPEMsI OHU MOTJIU OBITH
BBITIOJTHEHbI KAY€CTBEHHO OOJIBIIMHCTBOM CTYICHTOB.

[Tpu nmanrpoBaHuH J1aOOPATOPHBIX paboT CIENYeT YUUTHIBATh, YTO B XO/I€ BHIITOJHEHUS 3aJaHUI Y CTYJEHTOB (DOPMHUPYIOTCS YMEHUS
Y TIPAKTHYECKHUH OIBIT paOOTHI C PA3IIMYHBIMHU TPUOOPAMH, YCTAHOBKaMH, Ta00OpaTOpHBIM 000pYI0OBaHUEM, allapaTypoii,
porpaMMaMH U JIp., KOTOPbI€ MOTYT COCTaBJIATh YaCTh NPO(ECCHOHATbHON NIPAKTUUECKOM IOATOTOBKH, a TAKXKE UCCIIEA0BATEIbCKUE
yMmeHus (HabmoaaTh, CpaBHUBATh, aHAJIM3UPOBATh, YCTAHABIMBAThH 3aBUCUMOCTH, A€JIaTh BBIBOJBI H 0000IIEHHS, CAMOCTOSTEIHHO
BECTU UCCIIE0BaHUE, OQOPMILITH PE3YNIbTATHI).

BrimosaeHnIo 1a00paTOpHBIX paboT HMpeIecTBYET NPOBEpKa 3HAHUN CTYIEHTOB - X TEOPETHYECKON TOTOBHOCTH K BHIITOJTHEHHIO
3a1aHMs.

DopMbI OpraHU3alMy CTYICHTOB TP NIPOBEACHUH J1a00paTOPHBIX PadOT: PpOHTANIbHAS, TPYIIIOBAs U UHIUBUYyadbHas. [Tpu
(bponTanBEHON GopMe OpraHu3aliy 3aHATHI BCe CTYAEHTHI BRIIONHAIIOT OJHOBPEMEHHO OAHY U Ty e padoty. [Ipu rpymmoBoii popme
OpraHM3allMU 3aHATUH OJIHA U Ta XKe paboTa BHINOIHACTCS IPyHIaMy 1o 2 - 5 yenosek. IIpu uHauBUAYanbsHOH GopMe opraHu3aluu
3aHATUH KQKIBIA CTYICHT BBIIOIHACT HHINBHAYAIHHOE 3a/IaHHUE.

Texymuii KOHTPOJIb Y4eOHBIX JOCTIKEHUH MO pe3ysbTaTaM BBIIOJIHEHUS 1a00paTOpHBIX pabOT POBOAUTCS B COOTBETCTBUU C
CHUCTEMOH OlICHUBAHUS (PEHTHHTOBOM, HAKOTIUTEIILHON | JIp.), @ Takke (opMaMu U METOAaMH (KaK TPaJAUIHOHHBIMH, TaK U
MHHOBAI[MOHHBIMH, BKJIIOYasi KOMIIBIOTEPHBIE TEXHOJIOI'MHN), YKa3aHHBIMU B pabodeil mporpaMMe JTUCIUILIUHGL (Moayist). Texymuii
KOHTPOJIb IPOBOJIUTCS B IIpeieNiax yaeOHOTo BpeMEHH, OTBEICHHOTO Pad0unM y4eOHBIM ITITAHOM Ha OCBOCHUE AVCIUIUINHEL,
PE3YJIBTAThI 3aHOCSTCS B XKypHAJ yueOHbIX 3aHATHH.

O0beM BpeMEHH, OTBOJAMMBIN Ha BBIIOJHEHHE JTA0OPATOPHBIX paboT, MJIAHUPYETCS B COOTBETCTBUM ¢ yueOHbIM rutanom OTTOII.
IMepeuens nmabopaTopHsix padot B PI1/], a Takke KOIMYECTBO YaCOB HA UX IPOBEAECHUE JIOKHBI 00eCIIeUNBaTh pealn3aluio
TpeOOBaHU K 3HAHUSM, YMCHHUSAM M ITPAKTUYECKOMY OMBITY CTYICHTA MO AUCHUILIHHE (MOIy/t0) cooTBeTcTBYROoIei OITOIT.
CamocrosTenbsHas paboTa 00ydaroluxcs— 3T0 IIaHUpyeMas yueOHas, yueOHo-HUCCle[0BaTeIbCKasl, HayYHO-UCCIIeJOBATEIbCKasl
paboTa, BBIIONHsIEMast BO BHEAYAUTOPHOE BPEMs 110 33aHHIO M IPU METOIUYECKOM PYKOBOJICTBE MIPEIoIaBaTelis, HO 0e3 ero
HETIOCPEACTBEHHOIO y4acTHs.

O0BEM caMOCTOATENBLHOM paboThI ONpeIeNsaeTcs y4eOHBIM IIIAHOM OCHOBHOM MPO(eCCHOHANBHOM 00pa30BaTeIbHOMITPOTPAMMABI
(OIIOII), paboyeit mporpaMMoi AUCHUIIIMHEL (MOIYJIS).

CamocrosiTenpHas paboTa OpraHu3yeTcs U IPOBOIUTCS € LENbI0 GOPMHUPOBAHUS KOMIIETEHIINH, TOHUMAaEMBIX KaK CIIOCOOHOCTD
IPUMEHSTh 3HaHUS, YMEHHS U TUIHOCTHBIE KauecTBa AJIs yCHEIIHOM IPaKTUIeCcKoi AeSTeIbHOCTH, B TOM YHCIIE:

- (hopMHUpPOBaHMS YMEHUH IO TIOUCKY ¥ UCIIOIB30BAHUIO HOPMATHBHOM, TIPABOBOM, CIIPaBOYHOM 1 CIIEHUALHOM JINTEPATYPHI, a TAKKE
JIPYTUX UCTOYHHUKOB UH(OpMAIUH;

- KAYEeCTBEHHOTO OCBOCHMS U CUCTEMATH3ALIH TTOJTyIeHHbBIX TEOPETHUECKUX 3HAHUM, UX YTIyOJICHUS ¥ PACIIUPEHNUS [0 TPHUMEHEHHIO
Ha YPOBHE MCKIIPEAMETHBIX CBHSCﬁ;

- (hopMHUpOBaHMS YMEHUS IPUMEHSTH TI0JTyIeHHbIe 3HAHUS Ha MTPAaKTHKe (B TPO(ECCHOHATIBHON SSTEILHOCTH) M 3aKPEIUICHUS
MPAaKTUIECKUX YMEHHUH 00ydJaromuxcs;

- Pa3BUTHS MMO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHUS CAMOCTOSTEIBHOCTH MBIIUICHUS 00yJatOInXCs;

- COBEPILECHCTBOBAHUS PEUEBBIX CIIOCOOHOCTEH 00yJaroUInXcs;

- (hopMHUpOBaHUS HEOOXOJUMOTO YPOBHS MOTHBALMH O0YUJAIOIIHXCS K CHCTEMATHYECKOH padoTe [UIs MOMydeH s 3HAHUH, YMEHUH 1
BJIaJCHUI B IIEPHOJI YIEOHOTO CEMECTpa, aKTUBHOCTH 00YJaIOMINXCsl, TBOPYECKONH HHUIIATHBEI, CAMOCTOSTEIFHOCTH,
OTBCTCTBEHHOCTHU U OPraHNU30BAHHOCTH,

- (hopMHUPOBaHUS CIIOCOOHOCTEH K CaMOPa3BUTHIO (CAaMOINIO3HAHMIO, CAMOOTIPENETICHUI0, CAMOOOPA30BAHHIO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEATH3ALMY 1 CAMOPETYJISIINN);

- Pa3BUTHS HAyIHO-UCCIIEA0BATENLCKUX HABBIKOB,;

- pa3BUTH HaABbIKOB MEXJINYHOCTHBIX OTHOIIICHUH.

K caMocTosTensHO# paboTe 0 JUCHHUILTHHE (MOIYII0) OTHOCSTCS: MPOpaboTKa TEOPETHIECKOr0 MaTepuaia AUCIUTLTIHBL
(MOLyJ151); TOATOTOBKA K CEMUHAPCKUM U MPAKTHYECKUM 3aHATHSAM, B T.4. IOJATOTOBKA K TEKYILIEMY KOHTPOJIIO YCIIEBAEMOCTH
o0y4Jaromuxcsi(TeKymas aTTecTamys ); IOATOTOBKA K JIAOOPaTOPHEIM paboTaM; MOATOTOBKA K MPOMEKYTOUHON aTTeCTalny (3a4éTam,
9K3aMEHaM).

Buzbl, popMbl 1 00BEMBI CAMOCTOSTENHEHOM PadOThl 00YJAIOIUXCAIIPY H3YYSHUH AUCIATUTUHEL (MOYJIST) OTIPEICIISIOTCSL:

- COZIepKaHUEM KOMIIETeHINH, GOPMUPYEMBIX AUCUUILTHHON (MOIylIeM);

- cienudUKON TUCHUIIIAHBI (MOAYJIS), IPUMEHSIEMBIMU 00pa30BaTEeIbHBIMH TEXHOJIOT USMH;

- TpynoeMkocThio CP, mpeaycMoTpeHHOH y4eOHBIM IIaHOM;

- YPOBHEM BhICIIEro oOpa3oBaHus (0aKkanaBpuar, CeUAIUTET, MaTUCTPATYpa, aCIUPAHTypa), Ha KoTopoM peanusyercs OITOIT;

- CTEIICHBIO MTOJTOTOBIEHHOCTH 00yJaIOIMXCSl.

KypcoBas pabota SBISeTCS CaMOCTOSTENFHBIM TBOPYECKHM TICHbMEHHBIM HayYHBIM BHIOM JEATEIILHOCTH CTYIIEHTA MO pa3paboTke
KOHKpeTHOH TeMbl. OHa OoTpakaeT IPHOOPETEHHbIE CTYJEHTOM TCOPEeTUIECKIE 3HAHMS U IIpaKTHYecKue HaBbIkU. KypcoBas paboTa
BBITIOJTHAETCS CTYACHTOM CaMOCTOSTENBHO O] PYKOBOJICTBOM TIPETIOJaBaTeIsL.

KypcoBas pabota, HapsLy ¢ 9K3aMEHaMH U 3a4eTaMu, SBISETCS OAHON U3 (OpM KOHTPOIS (aTTECTallH), IO3BOJIIONIECH ONpeeIUTh
CTETeHb MOJrOTOBJICHHOCTH Oyaymero crenuanicra. KypcoBble paboThl 3aIIUIIAOTCS CTYICHTAMHU 110 OKOHYAHUH U3yYCHUSI




YKa3aHHBIX JUCIHUILINH, OIPEIeICHHBIX Y4eOHBIM IUIAaHOM.

OdopmiieHre paboThI TOJDKHO COOTBETCTBOBAThH TpeboBaHusIM. O0beM KypcoBoii paboTsl: 25—30 crpanui. CIUCOK JIUTEPATYPhI U
IMpunoxenus B 00beM paboTh! He BXOIAT. KypcoBas paboTa JODKHA COJEpKaTh: TUTYIEHBIN JIUCT, COJIEpKaHHe, BBEACHNE, OCHOBHYIO
9acTh, 3aKJIIOUCHNE, CIIUCOK JIUTEPATYPHl, IpiIokKeHue (mpu HeooxoaumocTH). Kypcosas paboTta MoIIeKHUT peleH3NPOBAHUIO
PYKOBOAUTEINIEM KYPCOBOH paboThI. PerieH3us sBisieTcs o(HIHaNnbHbIM JOKYMEHTOM H IIPHKIIAIBIBACTCS K KypcOBOi padorTe.
Tematnka KypcoBBIX paboT pazpabaThIBaeTCs B COOTBETCTBHHU C yI€OHBIM ITaHOM. PykoBoauTeNb KypcoBOi pabOTHI JIUIIL TOMOTAaET
CTYJCHTY OIPECINTE OCHOBHEIC HANIPABICHUS PAOOTHI, OYEPTUTH €€ KOHTYPHI, YKa3bIBAaeT T¢ HCTOYHUKH, HA KOTOPBIE CIIEyeT
00paTHUTh IMTaBHOE BHUMAHUE, Pa3bsACHSET, TA€ OTHICKATh HEOOX0ANMbIE KHHUTH.

CocCTaBJICHHBIH CIIHCOK HCTOYHUKOB HAYYHO!H NH()OPMAIIH, HOICKALINI H3YUCHHUIO, CIIEIyeT II0Ka3aTh PYKOBOAUTEIIIO KypCOBOH
paboThI.

KypcoBast paboTa cocTOHT 13 I1aB u naparpagoB. BHe 3aBHCHMOCTH OT pelIacMBbIX 331a4 M BEIOPaHHBIX OAXO0J0B CTPYKTYpa
paboTHI OJKHA COlep KaTh: THTYIBHBIH JIUCT, COJlep KaHNe, BBEICHNE, OCHOBHYIO YaCTh; 3aK/II0YEHHE; CIIICOK JIUTEPaTyphI;
MIPUIOKEHUE(s).

Bo BBeieHNN HEOOXOAUMO OTPa3UTh: aKTYaJbHOCTH; OOBEKT; IPEIMET; IeJb; 3aJadl; METOJbI HCCICIOBAHU, CTPYKTypa
paboThL.

OCHOBHYIO 9acTh pabOTHI pEKOMEHAYeTCs Pa3AeInuTh Ha 2 TaBbl, KaXIast U3 KOTOPBIX JOJDKHA BKIIOYATh OT ABYX JIO YETHIPEX
naparpagos.

ConeprkaHue IIaB U UX CTPYKTYPa 3aBUCHUT OT TEMbI U aHAJIM3UPYEeMOro MaTepuaa.

ITepBas rmaBa qODKHA IMETH 0030pHO—AHATMTHYECKUI XapaKTep U, KaK IPaBUIIO, SBISETCS TEOPETHIECKOH.

Bropast riaBa 1o O0JIbIICH YacTH PaCKPEIBACT HACKOIBKO 3TO BO3MOXKHO IIPEAMET HCCIIEAOBaHUs. B Hell mpHBOIATCS IPaKTHIECKHE
JTaHHBIE 110 TTPOOJIEMaTHKE TEMBI HCCICIOBAHUSL.

Br1Bo1bI 0OPMIIAIOTCA B BUIE HEKOTOPOTO KOJIMUECTBA IPOHYMEPOBAHHBIX a03alleB, YTO MIPUAAET HEOOXOJUMYIO CTPOHHOCTD
W3JI0KEHUIO U3YIEHHOTO MaTepuaia. B HUX MOJBOANTCS UTOT MPOBEASHHOM pabOTHI, HEMOCPEACTBEHHO BBHIBOIBI, BHITEKAIOIIUE U3
Bcel paboThl U COOTBETCTBYIOLIME BHIIBICHHBIM IIPO0IeMaM, OCTABIEHHBIM BO BBEJCHUHM 3a/1a4aM PaOOThI; yKa3bIBAETCs, C KAKUMHU
TPYIHOCTSIMH HPHILIOCH CTOJKHYTBCS B XOJ/I€ HCCIIEIOBAHHSI.

IMpaBuna Hanucanus 1 oOpMIIEHHUS KypcoBOil paboThl perinaMeHTupyroTes ITonoxeHneM o KypcoBoit pabote (Ipoekte),
yTBepKIeHHBIM perreHneM YueHoro copeta ®I'bOY BO I'AT'Y ot 27 anpens 2017 .




