MHWHOBPHAYKH POCCHUU

®denepanbHOE rOCYIapCTBEeHHOE OKOIZKeTHOEe 00pa30BaTe/IbHOE YIPEKICHHE BBICIIECT0
o0pa3oBanusi «l'opHO-AnTaiicKuii rocyiapcTBeHHbIl YHUBEPCHTET»
(PI'OY BO I'Al'Y, I'AL'Y, I'opHo-AsTalicKMil TOCYIapCTBEeHHbIN YHHBEPCHTET)

DOYHKIUOHAJBbHbIA AHAJIU3

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)
3akperuiena 3a kadeapoi kadeapa mareMaTuKH, GU3UKU U HHPOPMATUKHU

Y4eOHsIit mTaH 02.03.01_2025 625.plx
02.03.01 MaTemaTuka 1 KOMIBIOTEPHbBIE HAYKU

Hudpossie TeXHOTOTHA

Kpanmnouxamus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 6 3ET

Yacos 1o yueOHOMY IJIaHy 216 Bunbl KOHTpONS B ceMecTpax:
B TOM YHCJIE: 9K3aMeHBI 6
AyJUTOPHBIE 3aAHATHS 72 3a4eThl 5
camocTosITeNbHast paboTta 97,2
4acoB Ha KOHTPOJIb 43,6

Pacnpez[e.rle}me YacCcoB JUCHHUIIJIMHBI 110 CEMECTpaM

(<Kypc>.<(§e?\4MeeccTT§ Ha Kypce>) SG 6@3.2) Utoro
Henens 16 1/6 155/6
Bun 3angarnii viI PII Vi PII VI PII

Jlexuuun 18 18 18 18 36 |36
IIpakTuueckue 18 18 18 18 36 (36
Koncynbranum (s cTyaeHTa) 0,9 0,9 0,9 0,9 1,8 | 1,8
KoHTpons camocTosTensHON paboThI TIPH 0,15 (0,15 10,25 (0,25 (04 |04
MPOBEICHUH aTTECTAlUU
Koncynbranuu nepes 5K3aMeHOM 1 1 1 1
Uroro ayn. 36 36 36 36 72 |72
Konrakrnas pabora 37,05 37,05 | 38,15 | 38,15 | 75,2 | 75,2
Cam. pabota 26,1 26,1 |71,1 |71,1 |97,2197,2
Yacel Ha KOHTPOJIb 8,85 | 8,85 |34,75 | 34,75 | 43,6 | 43,6
HUroro 72 72 144 144 |216 | 216




IIporpammy coctaBuin(u):
K.¢h.-m.H., doyenm, asvioxun U.F.

Pabouast mporpamMMa TUCIUILTHHBL
DOYyHKIMOHAJBHBIN aHAJIN3

paspaborana B coorBercTBuu ¢ ®I'OC:

®denepalbHBIN rOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTAaHIAPT BBHICILIETO0 00pa30BaHMs - OaKalaBpUAaT 110 HATIPABICHUIO MOJATOTOBKU
02.03.01 MaremaTnka ¥ KOMIbIOTEpPHBIC HayKH (prka3 MunoOpHayku Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHAa Ha OCHOBAaHWHU y4eOHOTO IUIaHA:
02.03.01 MaremaTuka U KOMIBIOTEPHBIC HAYKH
YTBEPXKICHHOTO Yu4&HBIM coBeTOM By3a oT 30.01.2025 mporoxoi Ne 2.

PaGouast mporpaMma yTBepiKAeHA Ha 3aceaHuu Kadeaps
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 10.04.2025 npotokon Ne 10

3aB. kadenpoit bornanosa Pana AnexcanapoBHa



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2026-2027 yaeOHOM roly Ha 3aceJaHuu Kadbeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 2026 1. No
3aB. kadenpoit bormanosa Pana AnexcanapoBHa

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnonHenns B 2027-2028 yueOHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2027r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucronHeHus B 2028-2029 yueOGHOM roay Ha 3aceIaHuu Kaheapol
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2028 . Ne
3aB. kagenpoii bornanosa Pana AnexcanapoBHa

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2029-2030 yueOGHOM roay Ha 3aceIaHuu Kaheapbl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2029r. Ne
3aB. kagenpoit bornanosa Pana AnexcanapoBHa



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | LJenu: popmupoBaHHE MaTeMAaTHUECKOM KyIbTYpHl CTYICHTOB, (DyHAAMEHTAIbHas MOJATOTOBKA CTYAEHTOB B 00JIaCTH
(YHKIMOHAIPHOTO aHAIN3a, OBNIaJICHHE COBPEMEHHBIM alMapaToM (pyHKIIMOHANBHOTO aHANW3a I JalbHeilero
UCIIONB30BAHUS B IPYTUX OONACTSAX MaTeMaTH4eCKOro 3HAHMS U AUCLUIUIMHAX €CTECTBEHHOHAYYHOTO COACPIKAHMSL.

1.2 | 3adauu: - pazButHe o0IIel MaTeMaTHYECKON KYIbTYpHI,

- COBCPIICHCTBOBAHNE HABBIKOB MATEMATHYCCKOI'O U JIOTUYECKOI'0 MBIIIJICHUS.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxkn (pazpen) OOIT: b1.0.16

2.1 | TpeGoBaHus K NpeABaAPUTEILHOIl IOATOTOBKE 00y4al0IIerocs:

2.1.1 | KommiekcHbiii aHaau3

2.1.2 | MaremaTuueckuii aHajin3

2.1.3 | Anrebpa

2.2 | JMCHMILUTMHBI M MPAKTHKH, /IS KOTOPbIX OCBOECHUE TAHHOM TUCIHILITMHBI (MOTYJIsI) HEOOXOTUMO KAK
npeamecTBYoIIee:

2.2.1 | YpaBHEHHS C YaCTHBIMHU MPOU3BOJIHBIMHU

3. KOMIIETEHLIMH OBYYAIOLETOCSI, ®°OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI TUCLIUTLINHBI
(MOZY.JISA)

YK-1: Cnioco0eH ocymecTBJIATH NOUCK, KPUTHYECKU aHAIU3 U CMHTe3 HHGOPMALMH, NPUMEHATh CUCTEMHbIN NMOIX0/ 1S
pelieHus MOCTABJIEHHBIX 3224

N-1.YK-1: JleMoHCTPpUPYET 3HAHUE 0COOCHHOCTEl CMCTEMHOI0 U KPUTHYECKOI0 MbIILICHUS, APTYMEHTHPOBAHHO
(opmupyeT coGCTBEHHOE CYXKIeHHe 1 OLeHKY HH(popManuy, IPUHUMAeT 000CHOBAHHOE pellleHue.

3HaeT OCHOBHEIC JIOTHYCCKHEC CTPYKTYPbI Q)OpMyHI/IpOBKI/I 3a1a4 (l)yHKI_[I/IOHaJH)HOI‘O aHaJIn3a

HNJI-2.YK-1: [Ipumensier gornyeckue ¢popMsl 1 Npoueaypsl, cnocodeH K pediekcuu mo noBoay coO0CTBEHHOM U 1yKoii
MBICJIUTEIbHOM 1esITeIbHOCTH.

3HaeT OCHOBHBIC OIIPCACIICHUA U TCOPEMBI (byHI(L[I/IOHaJ'ILHOFO aHajiu3a

HUA-3.YK-1: AHanu3upyer HCTOYHUKH MH(POPMALUH € 1eJIbIO BbISIBJICHHS UX IPOTUBOPEYHIl M IIOUCKA JOCTOBEPHbIX
CyXKIeHH .

Vmeer NMPUMECHATH OCHOBHBIC METOABI JOKA3aTCIbCTBA U PCIICHUS

OIIK-1: CniocoGeH KOHCYJIbTHPOBATh U UCH0JIB30BATh (yHIaMeHTAIbHbIE 3HAHUS B 00J1aCTH MaTeMaTHYeCKOro aHAJIN3a,
KOMILIEKCHOI0 ¥ (yHKIMOHAJILHOI0 aHAJIM3a AJIre0pbl, AaHAJIMTUYECKOI reoMeTpuH, AU depeHnaIbHONi reOMeTPUH 1
TOnoJ10TuH, Tu(ddepeHNATLHBIX YPABHEHU, AUCKPETHOH MATEMATHKH H MaTeMATHYECKOI JIOTHKH, TEOPHH
BEPOSITHOCTEIi, MATEMAaTHYECKOI CTATUCTHKH H CIy4aiiHbIX NPOLIECCOB, YHCJICHHBIX METOJ0B, TCOPETHYCCKOIl MEXaHHKH B
npogeccHOHAIBLHOM AeATeTbHOCTH

HNJI-1.0I1K-1: 3naeT ocHOBHbIE MOHATHS, ONPe/IeJIeHNs, CBOIICTBA MATEMATHYECKHUX 00BEKTOB, (POPMYITUPOBKH H METOIBI
JI0KA3aTeJbCTB MATEMATHYECKUX YTBEPIKIEeHHUI

3HaeT MaTeMaTHYSCKHI armapar (I)yHKI_II/IOHaJ'IBHOFO aHaJIn3a: Onpe€aACJICHUA, TCOPEMbI U METOAbI UX JOKAa3aTCIbCTB

N-2.0IIK-1: YMeeT 10Kka3bIBATh YTBeP:KACHHUS, pelIaTh 324U B 00J1aCTH MaTeMaTH4YeCKUX HayK

VYmeer pemiaTh 3aa4u U JOKa3bIBaTh TCOPCMBI (l)yHKHI/IOHaJ'ILHOFO aHaJIM3a

HNJI-3.0IIK-1: CnocoGeH KOHCYIbTUPOBATH B 00J1aCTH (PYHAAMEHTAJILHON MaTeMaTHKHU

Crioco6eH KOHCYTBTHPOBATh MO BOTIPOCaM TUCIUTUINHBI (PYHKIIMOHATFHOTO aHAIH3a

4. CTPYKTYPA U COAEPKAHUE JUCHUIIIUHBI (MOOYJISA)

Kon HaumenoBanue pa3ienoB u tem /Bug | Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanue
3aHATHS 3aHsATUs1/ Kype 197074 DPAaKT.

Paspen 1. JInneiinble, HOpMHPOBAHHbIE
U 0aHaXOBbIe MPOCTPAHCTBA




1.1 JIuHeliHblE, HOPMUPOBAHHbBIE NA-1.YK-1 J1.1J11.2
npoctpanctsa. [IpocTpancrsa co Na-2.YK-1 JI1.3J12.1
CKaJIIPHBIM IIpon3BeeHueM. /JIek/ NA-3.YK-1 J22J12.3

na-1.0IK- 2.4
1 Ud-
2.0IIK-1
na-3.0IK-
1
1.2 JluHeitHbIe, HOPMUPOBAaHHBIE NA-1.YK-1 JI.1J11.2
npoctpanctsa /T1p/ Na-2.YK-1 JI1.3J12.1
na-3.YK-1 J2.2J12.3
na-1.0IK- 2.4
1 UJ-
2.0IIK-1
na-3.0IK-
1
1.3 BanaxoBsle mpoctpancTBa /JIek/ Na-1.YK-1 JI.1J11.2
na-2.YK-1 J1.3712.1
Na-3.YK-1 J2.2J12.3
n-1.0IK- 2.4
1 UJ-
2.0IIK-1
na-3.0IK-
1
1.4 Bbanaxossie ipoctpancTsa /IIp/ WUa-1.YK-1 JI1.1 J11.2
na-2.YK-1 J1.3J12.1
Ua-3.YK-1 J2.2J12.3
na-1.0IK- 2.4
1 U-
2.0IIK-1
n-3.0I0K-
1
1.5 I'uinbpbeproBbie MpocTpaHcTBa /Jlek/ HUa-1.YK-1 JI1.1J11.2
na-2.YK-1 J1.3J12.1
na-3.YK-1 227123
na-1.0IK- 2.4
1 UJ-
2.0IIK-1
n-3.0I0K-
1
1.6 I'unpbeproBbie mpocTpancTsa /T1p/ Na-1.YK-1 JI1.1J11.2
na-2.YK-1 J1.3J12.1
na-3.YK-1 2.2 712.3
na-1.0IK- 2.4
1 UJ-
2.0IIK-1
na-3.0IK-
1

1.7 JomamHee 3aganue Na-1.YK-1 JI.1J11.2
IToaroroBka K KOJUIOKBUYMY NJ-2.VK-1 JI1.3J12.1
Perenue KOHTPOIBHOM paboThI NA-3.YK-1 J2.27J12.3
Hanucanue pedepara Na-1.0I1K- 2.4
/Cp/ 1 UJ-

2.0I1K-1
na-3.0I0K-
1
Pazgen 2. IIpocTrpancrBa Jledera
2.1 [TonosnHeHre HOPMUPOBAHHBIX NA-1.YK-1 JI1.1J11.2
npoctpaHcTs /JIex/ NA-2.YK-1 JI1.3J12.1
na-3.YK-1 2.2 J12.3
NJI-1.0I1K- 2.4
1 UJ-
2.0I1K-1

WJ1-3.0T1K-
1




2.2 Ipocrpancrsa Jlebera /JIex/ NA-1.YK-1 J1.1J11.2
na-2.YK-1 J1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 Ud-
2.0IIK-1
NA-3.0I0K-
1
2.3 IIpoctpancrtsa Jlebera /TIp/ NA-1.YK-1 JI.1J11.2
na-2.YK-1 J1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 UJ-
2.0I1K-1
NA-3.0I0K-
1
2.4 JlomarHee 3agaHue HUJI-1.VK-1 JI1.1J11.2
IToaroroBka K KOJUIOKBHYMY Na-2.YK-1 JI1.3J12.1
Pemenre KOHTPOIBHOI PabOTHI NA-3.YK-1 J22J12.3
Hanucanue pedepara na-1.0IK- 2.4
/Cp/ 1 U1-
2.0I1K-1
NA-3.0I0K-
1
Pa3nen 3. JInneiiHbie onepaTopbl
3.1 Jluneiinbie onepatopsl /JIex/ WUa-1.YK-1 JI1.1 J11.2
Na-2.YK-1 JI1.3J12.1
Na-3.YK-1 J2.27J12.3
na-1.0IK- 2.4
1 UJ-
2.0I0K-1
NA-3.0I0K-
1
3.2 Jluneiinbie onepatopsl /TIp/ WUa-1.YK-1 JI1.1 J11.2
Na-2.YK-1 J1.3J12.1
Na-3.YK-1 J2.27J12.3
na-1.0IK- 2.4
1 UJ-
2.0TIK-1
NA-3.0I0K-
1
33 IIpocTpaHCTBO JTMHEHHBIX HEMPEPBIBHBIX Na-1.YK-1 JIL.1J11.2
orepatopos /JIek/ Na-2.YK-1 JI1.3J12.1
NA-3.YK-1 22123
na-1.0IK- 2.4
1 UJ-
2.0TIK-1
na-3.0IK-
1
34 IIpocTpaHCcTBO JIMHEHHBIX HETIPEPHIBHBIX NJ-1.VK-1 JIT.1JI1.2
omeparopos /IIp/ NI-2.YK-1 JI1.3J12.1
na-3.YK-1 227123
NJI-1.0I1K- 2.4
1 UJ-
2.0I0K-1
na-3.0I0K-
1
3.5 Oo6partHsbie oneparopsl /JIex/ Na-1.YK-1 JI.1J11.2
Na-2.YK-1 JI1.3J12.1
na-3.YK-1 2.2 J12.3
NJI-1.0I1K- 2.4
1 UJ-
2.0IIK-1

WJ1-3.0T1K-
1




3.6

O6patasle onepatopst /IIp/

NI-1.VK-1
WJ1-2.VK-1
WJ1-3.VK-1
WJI-1.0TIK-
1 U1
2.01IK-1
WJ1-3.011K-
1

J1.1J11.2

JI1.3J12.1

J22J12.3
2.4

3.7

JloMarrHee 3agaHue
IToaroroBka K KONIOKBUYMY
Pemenre KOHTPOIBEHOI PabOTHI
Hamnucanue pedepara

/Cp/

18,1

NI-1.VK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.0TIK-
1 U1
2.0l1K-1
WJ1-3.011K-
1

J1.1J11.2

JI1.3J12.1

J2.2J12.3
2.4

Paznen 4. IlpoMekyTouHasi aTTeCTAINS
(3a4ér)

4.1

IMonroToBka k 3a4éry /3auét/

8,85

VJ-1.YK-1
WJ1-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 UJI-
2.0TIK-1
W/J1-3.0TIK-
1

4.2

KonTtakthas padora /KCPATT/

0,15

WI-1.VK-1
WJI-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0TIK-1
W]1-3.011K-
1

Pazpnen 5. KoncyabTanum

5.1

Koncynpranus o gucuumuiiae /Konc/

0,9

WI-1.VK-1
WJ1-2.VK-1
WJ-3.VK-1
WJI-1.01IK-
1 U1-
2.0IIK-1
W1-3.011K-
1

Paznen 6. Conps:keHHbIe
MPOCTPAHCTBA U ONEPATOPHI

6.1

Teopema Xana - banaxa /JIex/

VI-1.VK-1
WJI-2.VK-1
WJI-3.YK-1
WJI-1.01IK-
1 U1-
2.0IK-1
WJ1-3.011K-
1

J1.1J11.2

J1.3J12.1

J2.2J12.3
2.4

6.2

HenpepriBHbie nuHeliHbIE
¢yaxunonanst /IIp/

NI-1.VK-1
WJI-2.VK-1
WJ1-3.YK-1
WJI-1.0TIK-
1 U1
2.0IIK-1
WJ1-3.0TIK-
1

JI1.1J11.2

JI1.3J12.1

J22J12.3
2.4




6.3 ComnpspxeHHBIE TpocTpaHcTBa /JIex/ 2 NA-1.YK-1 J1.1J11.2
na-2.YK-1 J1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 Ud-
2.0IIK-1
NA-3.0I0K-
1
6.4 Cnabast cXOOUMOCTb. 2 Na-1.YK-1 JI1.1 J11.2
PednexcuBrnocts /Tp/ Na-2.YK-1 JI1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 UJ-
2.0I1K-1
NA-3.0I0K-
1
6.5 CoIpsiKeHHBIE U CAMOCOTNPSIKEHHBIC 2 Na-1.YK-1 JI.1J11.2
omneparopsl /JIex/ Na-2.YK-1 JI1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 UJ-
2.0I1K-1
NA-3.0I0K-
1
6.6 Comnpsixennsie onepatopsl /TIp/ 2 WUa-1.YK-1 JI1.1 J11.2
Na-2.YK-1 J1.3J12.1
NA-3.YK-1 J2.27J12.3
na-1.0IK- 2.4
1 U-
2.0I0K-1
NA-3.0I0K-
1
6.7 JlomarnrHee 3amaHue 30 JI-1.VK-1 JIT.1J11.2
IToaroToBka K KOJIIOKBUYMY NA-2.YK-1 JI1.3J12.1
Perenne KOHTPOIBHOM pabOTHI NA-3.YK-1 J227J12.3
Hanwucanue pedepara NJ-1.0I1K- 2.4
/Cp/ 1 UJ-
2.0IIK-1
n-3.0I0K-
1
Pazgen 7. KomnakTHble MHOKeCTBA U
BIIOJIHE HeNpepbIBHBIE ONEPATOPLI
7.1 KomnakTHbIe MHOXKECTBA B 2 NJ-1.YK-1 JIT.1 J11.2
HOPMHUPOBAHHBIX MPOCTpaHcTBax /JIek/ Na-2.YK-1 JI1.3J12.1
na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 -
2.0IIK-1
NJ-3.0I1K-
1
7.2 KommnakTHble MHOXECTBA B 2 na-1.vK-1 JI1.1J11.2
HOPMHPOBaHHBIX MpocTpaHcTBax /I1p/ Na-2.YK-1 JI1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 -
2.0IIK-1
NA-3.0I0K-
1
7.3 JIuneiinble BIIOJIHE HENIPEPHIBHBIE 2 NA-1.YK-1 JI1.1J11.2
omneparopsl /JIex/ Na-2.YK-1 JI1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 Ud-
2.0IIK-1

WJ1-3.011K-
1




7.4 JlvHelHbIE BIIOJIHE HENPEPHIBHBIE 2 NA-1.YK-1 J1.1J11.2
omneparopsi /T1p/ HNa-2.YK-1 JI1.3J12.1
Ua-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 Ud-
2.0IIK-1
na-3.0IK-
1
7.5 CamoconpspkenHble onepaTtopsl /IIp/ 2 NA-1.YK-1 JI.1J11.2
na-2.YK-1 J1.3J12.1
na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 UJ-
2.0I1K-1
na-3.0IK-
1
7.6 JlomarHee 3agaHue 26 HUJI-1.VK-1 JI1.1J11.2
IToaroroBka K KOJUIOKBHYMY Na-2.YK-1 JI1.3J12.1
Pemenre KOHTPOIBHOI PabOTHI NA-3.YK-1 J22J12.3
Hanucanue pedepara na-1.0IK- 2.4
/Cp/ 1 U1-
2.0I1K-1
na-3.0IK-
1
Pa3nen 8. DiiemMeHTHI cieKTPAIbHO#
TeopHH JHHEHHBIX 0IepaTopoB
8.1 CoOcTBeHHbIC 3HAYCHUS U COOCTBEHHBIC 2 na-1.YK-1 JI.1J11.2
BEKTOPHI JJMHEHHBIX onepaTtopoB /JIek/ NA-2.YK-1 JI1.3J12.1
na-3.YK-1 J2.2J12.3
NJ-1.0I1K- 2.4
1 -
2.0I1K-1
NJI-3.0I1K-
1
8.2 Pe3onpBeHTHOE MHOKECTBO U CIIEKTP 2 na-1.vK-1 JI1.1J11.2
nuHelHoro oneparopa /Jlex/ na-2.YK-1 J1.3J12.1
na-3.YK-1 J2.2J12.3
WO-1.0I0K- 2.4
1 -
2.0IIK-1
NJI-3.0I1K-
1
8.3 Crextp nuHeHOTO onepatopa /I1p/ 2 NJ-1.YK-1 JIT.1 J11.2
na-2.YK-1 J1.3712.1
na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 -
2.0IIK-1
NJI-3.0I1K-
1
8.4 WuTerpanbublie ypaBHeHus /Jlex/ 2 na-1.vK-1 JI1.1J11.2
na-2.yK-1 J1.3J12.1
Na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 -
2.0IIK-1
na-3.0IK-
1
8.5 JIuneiinble UHTErpajIbHBIC 2 NA-1.YK-1 JI1.1J11.2
ypaBuenus /IIp/ Na-2.YK-1 JI1.3J12.1
na-3.YK-1 J2.2J12.3
NA-1.0I0K- 2.4
1 Ud-
2.0IIK-1

WJ1-3.011K-
1




8.6 JlomarrHee 3agaHue 9,1 NJ-1.YK-1 JI1.1J11.2
IToaroroBka K KOJUIOKBUYMY Na-2.YK-1 JI1.3J12.1
Pemenre KOHTPOIBEHOI PabOTHI NA-3.YK-1 J22J12.3
Hammcanue pedepara na-1.0IK- 2.4

/Cp/ 1 UA-
2.0I1K-1
na-3.0IK-
1
Pa3nen 9. Teopembl 0 HENOABUKHBIX
TOYKAX HeJUHEHHBIX 0NepaTopoB
9.1 TIpuHIMI CKUMAIOIIUX 2 Na-1.YK-1 JIL.1J11.2
orobpaxenuit /JIex/ Na-2.YK-1 JI1.3J12.1
NA-3.YK-1 J2.27J12.3
NA-1.0I0IK- 2.4
1 UJ-
2.0IIK-1
NA-3.0I0K-
1
9.2 TIpuHIMI CXUMAIOIINUX 2 Na-1.YK-1 JI.1J11.2
orobpaxkennii /TIp/ na-2.vyK-1 JI1.3J12.1
NA-3.YK-1 J2.27J12.3
NJ-1.0I1K- 2.4
1 UJ-
2.0IK-1
NA-3.0I0K-
1

9.3 JomamHee 3a1anue 6 na-1.YK-1 JI.1J11.2
IloaroToBka K KOJIOKBUYMY na-2.YK-1 J1.3J12.1
Pemienne koHTpoOIBHON PabOTHI NJa-3.YK-1 J22712.3
Harmmcanue pedepara NJ-1.0I1K- J12.4

/Cp/ 1 UM-
2.0IIK-1
NJ-3.0I1K-
1
Pasnen 10. Koncynbranuu

10.1 Koncynpranus no nucrmrminae /KoHc/ 0,9 na-1.vK-1
NA-2.YK-1
NA-3.YK-1
NJI-1.0I1K-

1 UM-
2.0IIK-1
NJ-3.0I1K-
1
Pasnen 11. Ilpomexyrounas
aTrecTanus (IK3aMeH)

11.1 IoaroroBka K 3k3aMeHy /Ok3ameH/ 34,75 | UO-1.YK-1
NA-2.YK-1
na-3.YK-1
NA-1.0I0K-

1 UA-
2.0I1K-1
na-3.0IK-
1

11.2 Kontpoas CP /KCPATT/ 0,25 | UO-1.YK-1
Na-2.YK-1
Na-3.YK-1
NA-1.0IK-

1 UA-
2.0I0K-1

WJ1-3.01IK-
1




11.3

KonTtakthas pabota /KoncOk/ 6 1 na-1.vK-1 0
na-2.YK-1
Ua-3.YK-1
NA-1.0I0K-
1 Ud-
2.0IIK-1
na-3.0IK-
1

5. ®OHJ OIEHOYHbIX CPEACTB

5.1. IosicHuTEeILHAS 3aNMCKA

1. Ha3nauenue ¢oHga orieHOUHbIX cpecTB. OLEHOUHbIE CPEACTBA ITPEAHAa3HAUCHBI UL KOHTPOJIS M OLIEHKH 00pa30BaTeNbHbIX
JOCTIKEHHH 00yJaroMmuXcs, OCBOMBIINX IIPOrpaMMy YIeOHOH AUCIIUIUINHEL.

2. q)OH,E[ OLICHOYHBIX CPCACTB BKIIOYACT KOHTPOJbHBIC MaTCPpUAJIbI IJIA ITPOBEACHUSA BXOJAHOT'O KOHTPOJIA, TCKYIICTO KOHTPOJIA lu
2B (bopMe BOIIPOCOB, 3a11aHm71, a TaKXKe HpI/IMepHBIﬁ NEpEUYCHb BOIIPOCOB JIsI IPOBEACHUA HpOMe)KyTO‘IHOﬁ aTTeCTalliu B cbopMe
OK3aMCHa M 3a4€Ta C OHeHKOfI.

5.2. OueHo4yHbIe CpeICTBA IS TEKYIIEro KOHTPOJIs

[TpumepHsbIii kKOMIUIEKT TecTa "BxomHoi KOHTpOIB"

SR TR0 A0 T N A0 TR ROACTE WO QST NGO

DyHKIMA Ha3bIBAETCS MOHOTOHHO BO3pacTarolei, eciu npu x > 0:
npupaimesne pyHknuu y = 0;

npupatienue GpyHkouu y > 0;

npupamesne GyHkmmn y  0;

npupamesne GyHkmmn y  0;

npupamenre ynkuuu y < 0.

@OyHKIMS Ha3bIBACTCS MOHOTOHHO YOBIBaroIIeH, eciu mpH X > O:

npupamesne GpyHkoua y = 0;

npupaimesne GpyHknouu y > 0;

npupaiienne pynkoun y 0;

npupamesne GyHkmmn y  0;

npupamenne QyHkmmn y < 0.

@OyHKIMS UMEeT B TOUKE 2 MAaKCUMYM, €CJIU IepBasi IPOU3BOAHAS B ATOM TOYKE:
MEHSET 3HaK C IUTIoca Ha MUHYC;

MEHSeT 3HaK ¢ MUHyca Ha IUIIOC;

OCTaeTCsl TOCTOSTHHOM;

CTPEMHTCS K OECKOHEUHOCTH;

HE MCHSIET 3HaK.

OyHKIMS UMEET B TOUKE a MHHIMYM, €CJIM IIepBasi IPOU3BOIHAS B ITOH TOUKE:
MEHSET 3HaK C IUTIoca Ha MUHYC;

0CTaeTCsl MOCTOSTHHOM;

CTpeMHUTCS K OECKOHEYHOCTH;

MEHSEeT 3HaK ¢ MUHYyca Ha ILIIOC;

HE MEHSET 3HaK.

CnoxxHoW (pyHKIIMEH Ha3bIBACTCS:

(byHKIUS, IpeACTaBISIONas co00H cyMMy MM Pa3HOCTh HECKOJIBKHUX (DyHKIHUH;
€CIIM OHA SIBJISAETCS JIOTApU(PMOM X;

€CIIM OHa pPaBHSETCS CHHYCY X;

GYHKIUS, apryMEHTOM KOTOPOH SIBISIETCS Apyrast (pyHKIWS;

(byHKIUS, IpeACTaBIIoONIas cCOO0H MPOU3BEICHNE HECKOIBKUX (DYHKITHH.
IIpoussoaHoi GpyHkumu y = f(X) Ha3bIBaeTCSA:

Tpe/ieNT OTHOIICHHUS 3HAYeHHs (QYHKIMH K 3HAYCHUIO apryMeHTa IpH CTPEMIICHHH apryMEHTa K HYJIIO;
OTHOIIICHHUE 3HAYeHNS (DYHKIUH K 3HAUCHUIO apTyMEHTa;

OTHOILIEHHE MpUpanieHus: QyHKIUK K MPUPALICHHIO apryMeHTa;

npeJie] OTHOLICHHS 3HAUCHUS (DYHKIMHM K 3HAYEHMIO apryMEHTa TP CTPEMIICHWH 3HAYEHMS apryMEHTa K KOHCTaHTE;
TIpe/ieN OTHOIICHHUS MpUpaIleHHs (GYHKINH K MPHPANICHUIO apryMeHTa IPH CTPEMJICHHH NPHpPAIICHUs apryMeHTa K

YacTHOii Tpon3BOJHON (DYHKIMH HECKOJIBKMX HNEPEMEHHBIX Ha3bIBaeTCS:

MIPOM3BOJHAS OT YaCTHOTO apryMEeHTOB (DYHKIINH;

MIPOMU3BOHASA OT MPOMU3BEICHHS apryMEeHTOB (DYHKINW;

MPOU3BOJHAS OT JIoTapu(Ma YaCTHOTO apryMEHTOB (PyHKLUH;

MPOU3BO/HASL OT (PYHKIMH MPH YCIOBHH, YTO BCE APIyMEHThI KPOME OJJHOTO OCTAIOTCSI OCTOSTHHBIMH;
MIPOW3BOHAA OT (DYHKIIMH TP YCIOBHH, YTO BCE apryMEHTHI OCTAIOTCS IOCTOSIHHBIMH.

IMpousBoxHas QyHKIUH ONpeAemseT:

n3MeHeHne (PYHKUHMN TPH 3a8JJaHHOM M3MEHEHUH apryMEHTa;




O RO TE-000TE ~0A0TE —"0A0TE =0A0TH -0A0TP—-0000TH=-0000H00AQ0C

U3MEHEHHE apryMeHTa IpH 33aJaHHOM HU3MEHCHHHU (QyHKINY,

M3MEHEHHE apryMeHTa IpH 3aJaHHOM 3HAUCHUH (YHKINY;

n3MeHeHne (QyHKIMN TpH 3aJaHHOM 3HAYCHHH apryMEHTa;

CKOPOCTh M3MEHEHHUE (YHKIUH IIPU M3MEHEHHH apTryMEHTa.

Juddepenunan GyHKIHMH — ITO:

MOJIHOE TIpHpalleHUe (yHKINK NP 33JlaHHOM M3MEHEHHH apryMEeHTa;

KBajpaT NpHpaIieHns GYHKIUH [IpX 3aJaHHOM H3MEHEHWH apTyMEHTa;
KBaJIpaTHBII KOPEHb U3 MpHpanieHus GyHKIUU TPH 33JaHHOM H3MEHEHUH apryMeHTa;
rJIaBHasl JIMHEHHAs! 4acTh NpupanieHus GyHKIUKM NpH 3alaHHOM M3MCHEHUH apryMeHTa;
n3MeHeHHne (pyHKIMH TP 3aJaHHOM M3MECHEHHWH apryMeHTa.

IIpon3BoHOI BTOPOro MOPsKA HA3bIBAETCS:

KBaJIpaT MPOM3BOJIHON MEPBOTo IOPSJIKa;

MPOU3BO/IHASL OT NMPOU3BOJHON MEPBOTO MOPSIKA;

KOPEHb KBaJpaTHBI OT MPOU3BOJHON IEPBOrO MOPSIKA;

nepBooOpasHast (hYHKIIUH;

nepBooOpa3Hasi MPON3BOAHON MEPBOro MOPSAKA.

IMonaeM muddepernnanom GyHKIMN HECKOIBKUX MEPEMEHHBIX Ha3BIBACTCS:
TJIaBHAS JTMHEHHAs 9acTh MPHpANIeHUs QYHKINU IPH M3MEHEHUH OJHOTO U3 apryMEHTOB;
rJaBHasl JIMHEWHAs! 4acTh NmpupanieHus GQyHKINM NpH U3MEHEHUH JIorapudMa OJHOTO U3 apryMEHTOB;
KBaJIpaT MPHUPAILCHUs QYHKIUY IIPU U3MEHEHUU BCEX apryMEHTOB;

TTIaBHAS JMHEHHAs 9acTh IPHpANieHus GYHKINH TIPH M3MEHEHNH BCEX apryMEHTOB;
mpupameHus GyHKIMA Opy U3MEHEHHH BCEX apryMEHTOB.

IlepBooOpasHoii GyHKIMK y = f(X) Ha3pIBaCTCA:

(byHKIUS, TPOU3BOAHAST KOTOPOH paBHa 3amaHHOM GyHKIMH (GyHKInN y = f(X));
¢byaknus, paBHast cymme y = f(x) + C, rme C — npou3BoiIbHast KOHCTAHTA;
¢bynkus, pasaas 2 f(x+C), rae C — npou3BoJIbHAs KOHCTAHTA;

C f(x), rae C — npou3BOIbHAS KOHCTAHTA,;

¢bynkus, paBHas 2 f(x).

Kaxnaa ¢pysakus y = f(x) umeer:

OJIHY TIEpBOOOPa3HyI0 (YHKIIHIO;

POBHO 2 1epBOOOPa3HBIX (YHKINIA;

HHU OJHOH IepBOOOpa3sHOH (YHKIUH;

HECKOJIBKO TIepBOOOPa3HBIX (HYHKIIHIA;

MHO>KECTBO IEpPBOOOPa3HBIX (YHKIHI.

HeonpenenennsiM nHTErpanoM ¢yHknnu y = f(X) Ha3sIBaeTcs:

nepBooOpasHas ¢yHkuun y = f(x);

KBaJpaT rnepBoobpasHoit ¢pyHkiun y = f(x);

CyMMa BCeX MepBooOpasHbIX QyHKINH y = f(X);

COBOKYITHOCTH BCEX NEpBO0OPa3HBIX (yHKIuHN y = f(x);

MIpOU3BEeICHUE BCeX NepBo0Opa3HbIX GyHKIMH y = f(X).

MeTon MHTErpUPOBAHUS 110 YACTSIM IPUMEHHUM IIPH UHTETPUPOBAHUU:

CYMMBI WJI Pa3sHOCTH HECKOJIBKUX (DyHKITHI;

CIIOXKHOH (yHKIUH;

JIUHEHHOW KOMOHMHAIIUK (QYHKIIHI;

TIPOM3BEACHHS (YHKIIUIA;

0001 KOMOMHAINH JIFOOBIX (DYHKIIHH.

MeTtox 3aMeHBI NIEPEMEHHBIX PUMEHUM TIPH MHTETPUPOBAHUH:

CYMMBI MJIM Pa3HOCTH HECKOJIBKHX (DYHKIHI;

TIPOW3BENCHNS (YHKIIHI;

JTUHEWHOW KOMOMHAIUHN (QYHKLU;

CJIOXHBIX (DYHKIIMH;

000 KOMOMHAINH JIFOOBIX (DYHKITHI.

Kpurepuu onenku
«3a4TeHO» — BBHINOJIHEHHE BepHO Ooiiee 60% 3amaHmid.
«He 3aureno» — BemmonHenue 60% u MeHee 3aJaHUN BEPHO.

Cemectp 5

ITpumepHsle Bonpocs! "Texyuuii KoHTpoab 1"

PN LD~

KoneunomepHble 1 6eCKOHEUHOMEPHBIE JINHEHHbIE TPOCTPAHCTBA.

Jlunelinple v aphUHHBIE MHOTOOOpAa3HsI.

Hopmuposannsie npoctpasctsa. IIpenen nocienoBaTeabHOCTH.

OTKpBITBIE U 3aMKHYThIe MHOKECTBA. DKBHUBAJICHTHOCTH HOpM. IloampocTpaHcTBO.
Jlemma Pucca.

EBxiunoBble npoctpancTBa. OpTOroHaNIbHOCTS.

IIponecc oproronanu3zauuu IlIMuara. CBONCTBA CKAISIPHOIO MIPOU3BEACHUSL.
dyHaMeHTaIbHas NOCIe10BaTeNbHOCTh. baHax0BO MPOCTPaHCTBO.




9. Psimbl B HOpMUPOBAHHBIX M OaHAXOBBIX MPOCTPAHCTBAX. [IPUHIMI BIOKEHHBIX IIAPOB.
Kpurepnn oreHkn
«3auTeHO) — BBIOIHEHKE BepHO Oonee 60% 3amaHmid.

«He 3aureHo» — Beimonnenue 60% 1 MeHee 3aJjaHuii BEpHO.

IIpumepusie Bonpocsk! "Tekymuii KOHTpos 2"

10. I'uns6epToBo mpocTpancTBO. OpPTOrOHAIBHBIE JOTOTHEHHS.

11. Pansr dypee. HepaBenctso beccens.

12. Teopema o momonaeHuu. ITpoctpanctso Jlebera. IIpoctparctsa Cobosnea.

13. [pocreiimas Teopema BiaoxeHus. Teopema BiokeHus Cobosena.

14. JIuneitnblit oneparop. OrpaHUYEHHBIN JTUHEHHBIN OnepaTop.

15. Hopmuposannoe npoctpanctBo L(X,Y). Hopma nuaeitHOTO omeparopa. PaBHoMepHast cxomumocTb. Psael B L(X,Y).
16. CunbHas cxogumocTs B L(X,Y). Ilpurnun paBHOMepHOH orpaHudeHHOCTH. [IpomomkeHne JTHHEIHOrO oneparopa mo
HENPEPHIBHOCTH.

17. OO6patHsIii orepatop. N(A).

18. JleBbIit 1 TIpaBBIA OOpaTHBII omepaTop.

Kpurepnu oneHkn
«3a4TeHo» — BHITIOJIHEHHE BepHO Oomee 60% 3amaHuid.
«He 3aureHo» — BeimonHenue 60% 1 MeHee 3aJJaHUil BEPHO.

Cemectp 6
IIpumepnsie Bonpocs! "Tekymuii KOHTpos 1"

Teopema Xana-banaxa.

ConpsieHHOE IIPOCTPAHCTBO.

Teopema Pucca 06 obmem Buae MMHEHHOro (PyHKIMOHANA B THIBOEPTOBOM IIPOCTPAHCTBE.
PednexcuBHble npoctpancTBa. Ciabast cCXOIMMOCTE B HOPMUPOBAHHBIX ITPOCTPAHCTBAX.
ConpsixeHHble onepaTopbl. CaMOCONPSKEHHBIE OIIEPATOPEI.

HeorpunaTensHslii oneparop.

BukomnaktHeie MHOkecTBa. KommakTHble MHOKecTBa. KpuTtepuilt komnakTHocTn Xaycaopda.

Nk v —

Kputepuu ouenku
«3auTeHo) — BHINONHEHHE BepHO Oosee 60% 3amaHuid.
«He 3aurenoy» — BeimonHeHne 60% 1 MeHee 3a1aHuli BEPHO.

IIpumepnsie Bonpocs! "Tekymuii KOHTpob 2"

8. KomnakTHOCTh M KOHEUHOMEpHOCTh. Teopema Aprena.

9. Brnonne nenpepriBHbIe oneparopsl. Teopema Ilaynepa.

10. Teopust Pucca-Illaynepa nuHeHBIX ypaBHEHUH 2-ro popa.

11. CoOcTBeHHbIE 3HAUCHUs 1 COOCTBEHHBIE BEKTOPBI IMHEWHOTO OIEpaTopa B KOHEYHOMEPHOM CIIydae.

12. CoOcTBeHHBIC 3HAYCHUS U COOCTBCHHBIE BEKTOPHI JIMHEWHOTO BIIOJHE HEMPEPHIBHOTO OllepaTopa M JMHEHHOTO BITOJHE
HETIPEPHIBHOTO CAMOCOIIPSHKEHHOTO OIlepaTopa.

13. Pe3osibBEeHTHOE MHOXECTBO U CIIEKTp JIMHEHHOTO omeparopa.

Kputepuu ouenku
«3a4TeHo» — BBIMIOJIHEHHE BepHO Oosiee 60% 3a1aHuiA.
«He 3aurenoy» — BeimonHenue 60% 1 MeHee 3a1aHUl BEPHO.

5.3. Tembl nMCbMeHHBIX padoT (3cce, pedpepaThl, KypcoBbie paboThl U AP.)

He npenycmoTpensr

5.4. OneHo4HbIE CPEACTBA JJIsl IPOMEKYTOYHON aTTecTaluu

IIepeueHb BOIIPOCOB K 3a4eTy

KoneunomepHble 1 OECKOHEYHOMEPHBIE JIMHEHHbIE TIPOCTPAHCTBA.

Jluneiinvle u adduHHBIE MHOTOOOpPA3NSI.

Hopmuposannsie npoctpadctsa. [Ipenen nmocnenoBaTeIbHOCTH.

OTKpBITBIE ¥ 3aMKHYThIE MHOKECTBA. DKBHBAJIEHTHOCTH HOpM. [lonmpocTpaHcTBo.
Jlemma Pucca.

EBkmmpoBsie npoctpancTBa. OpTOrOHAIBHOCTS.

Iponece oproronamuzamym Imunra. CBOHCTBAa CKAISIPHOTO MPOU3BEICHUS.
@DyHaaMeHTalbHAs MOCIEA0BATENILHOCTE. baHaXx0BO MPOCTPaHCTBO.

Psigpl B HOpMUPOBAaHHBIX U 0aHAXOBBIX MPOCTPAHCTBAX. [IPUHIMII BIOKEHHBIX IIAPOB.

WXk WD~




10. I'mns6epToBo mpocTpaHcTBO. OPTOTOHANBHEIE TOTIOTHEHHMS.

11. Psane1r @ypre. Hepasenctso beccens.

12. Teopema o nomnonnenuu. [Ipoctpanctso Jlebera. [Ipoctpanctea Cobonesa.

13. [pocreiimas Teopema Binoxenus. Teopema Biaoxenus CoOosnesa.

14. Jluneitnsiit onepatop. OrpaHu4eHHBIN TUHEHHBINH onepaTop.

15. Hopmuposannoe npoctpanctso L(X,Y). Hopma nuneiiHoro oneparopa. PaBHomepHas cxogumocts. Psner B L(X,Y).
16. Cunbnast cxogumocth B L(X,Y). [Ipunun paBHOMepHOH orpaHndeHHOCTH. [Ipofomkenne TMHEHHOTo ornepaTopa 1o
HETIPEPBHIBHOCTH.

17. Ob6parHsrii orepatop. N(A).

18. JleBblil 1 TpaBBIif OOpATHEIN OmEepaTop.

Kpurepuu oneHku:

- OLICHKA «3a4YTEHO» BBICTABIIACTCS CTYAEHTY, €CIH NPOJEMOHCTPUPOBAHO INTyOOKOE M IPOYHOE YCBOGHHE MaTepHuala, T.e.
MOCJIEI0BATENILHO, TPAMOTHO U JIOTHYECKU CTPOWHO M3JIOKEHBI BCE TPU BOIIpOCca OHJIeTa, YTO ONPEAEIseT MOBBINICHHBIN
YPOBEHB;

- OLICHKA «3aUTEHO)» BBICTABIISIETCS CTYAEHTY, €CIIH MIPOAEMOHCTPHUPOBAHO JOCTATOUHO MOJHOE YCBOCHHUE MaTepHana, T.€.
YaCTHYHO M3JI0XKEHBI ITEPBBIH 1 (MJIM) BTOPOH BOMPOCH! OMJIETa M BHIITOJTHEHO YMEHHE, YTO OIpEeJIeIIsieT IOPOTrOBhI YPOBEHb;

- OLIEHKA «HE3aUTEHO» BBICTABIISICTCS CTYACHTY, €CIIM MPOAEMOHCTPUPOBAHO HE 3HAHUE MaTepHaia, He BIIaIcHUE TIOHATHHHBIM
anIapaToM, T.e. OTCYTCTBYET H3JI0KEHHE BOIIPOCOB OMIIETa, COBOKYITHOCTh BCETO MEPEUUCICHHOTO ONPENEIISieT TO, YTO YPOBEHb
He copMHUpOBaH.

ITepedeHp BOIPOCOB K 3K3aMEHY

1. Teopema Xana-banaxa.

2. CornpskeHHOE MPOCTPAHCTBO.

3. Teopema Pucca 06 oOuiem Buze JTMHEHHOTO (YHKIMOHANIA B I'MJILOEPTOBOM MPOCTPAHCTBE.

4. PeduexcuBHbie npoctpancTa. Crabasi CXOMMOCTh B HOPMHUPOBAHHBIX ITPOCTPAHCTBAX.

5. ConpsixenHble onepaTopsl. CaMOCONPSYKEHHBIE ONEPATOPHI.

6. HeotpunarensHslii onepaTop.

7. BuxomnakTHBIe MHOXKeCTBa. KoMmakTHBIe MHOKeCTBa. Kpurepuii koMmakTHOCTH Xaycmopda.

8. KommnakTHOCTE 1 KOHEUHOMEpHOCTh. Teopema Apuena.

9. Bnonne HenpepbiBHbIE onepaTophl. Teopema Lllaynepa.

10. Teopus Pucca-lllaynepa muHEHHBIX ypaBHEHUI 2-TO poja.

11. CoOcTBeHHBIC 3HAYCHUSI M COOCTBEHHBIC BEKTOPHI IMHEHHOTO OIepaTropa B KOHEYHOMEPHOM CIIy4ae.
12. CoOCTBeHHBIC 3HAYEHHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO BIIOJHE HEMPEPHIBHOTO OTepaTopa M JTUHEHHOTO
BIIOJIHE HEMPEPHIBHOI'O CAMOCOIIPSKEHHOTO OIepaTopa.

13. Pe3onbBEHTHOE MHOKECTBO U CIIEKTP JIMHEWHOIO OoIepaTopa.

Kpurepuu ouenku:

- OLIEHKA «OTIIMYHOY BBICTABIIAETCS CTYICHTY, €CIIH IPOJEMOHCTPHPOBAHO IITyOOKOE ¥ MPOYHOE YCBOSHHE MaTepHaa, T.e.
IOCIIEI0BATENIFHO, TPAMOTHO U JIOTHYECKH CTPOWHO M3JIOKEHBI BCE TPH BOIIpOCca OMIIeTa, YTO ONPEAEsIeT MOBBIMICHHBIN
YPOBCHB;

- OLIEHKA «XOPOILO0» BHICTABISETCS CTYICHTY, €CIIH ITPOJAEMOHCTPUPOBAHO JOCTATOUHO IIOJIHOE YCBOGHHE MaTepuana, T.e.
YaCTHYHO M3JI0’KEHBI IEPBBIN ¥ (MIIM) BTOPOI BOMPOCH! OMIIETa M BBIITOJIHEHO YMEHHE, YTO OTPEIEINAET IOPOTOBEIH YPOBEHb;
- OLIEHKA Y[ OBJIETBOPUTEIHHO» BBICTABIIACTCS CTYACHTY, €CIIH IIPOJEMOHCTPHPOBAHO 00lIIee 3HAHNE MaTepHana, T.e. YaCTHIHO
W3JI0’KEH MEPBBIN WK BTOPOH BOIPOC M BBIIIOJIHEHO YMEHHE, YTO ONpPEJEIsAeT IIOPOTrOBEI YPOBEHbD;

- OIICHKA «HEYIOBJIETBOPUTEIHFHO)» BBICTABISACTCS CTY/IEHTY, €CIIH IPOJEMOHCTPUPOBAHO HE 3HAHKE MaTepHaa, He BiaJeHHe
MOHSATHHHBIM aNNapaToM, T.€. OTCYTCTBYET H3JI0KEHUE BOIIPOCOB OMIIETa, COBOKYITHOCTh BCETO MEPEUUCICHHOTO OIIpeIeIisieT
TO, YTO YPOBEHb HEe C(HOPMHUPOBAH.

Tect npoBepku chOPMUPOBAHHOCTH KOMIIETCHIIUH

HasBanne Bompoca: 1 (YK-1)

®opmynupoBka Bonpoca: Kakoe n3 nepedncieHHbIX IPOCTPAHCTB SABIAETCS THIHOEPTOBBIM?

BapwuanTsr otBeros: 1 \( C[0,1]\) ¢ Hopmoii \( \|f\| = \max\limits_{x \in [0,1]} |f(x)|\); 2 \( \ell*1 \) ¢ HOp™moii \( \|x\| = \sum [x_n]
\); 3 \(L*2[0,1])) co ckanspusiM ipom3BenenueM \( \langle f,g \rangle =\int_0"1 f\overline{g} dx\); 4 \( \ell™infty \) ¢ HOpmOi1
\(\[x\| =\sup [x_n| )

Kirou: 3

Hazpanue Bomnpoca: 2 (YK-1)

dopmynupoBka Bonpoca: Uemy paBHa HopMa ¢yHknuH f(x) = x B mpoctpanctee C[0, 1]?

Kirou: 1

HasBanue Bonpoca: 3 (YK-1)

dopmynupoBka Bomnpoca: Kakas Teopema yrBepxaeT CyliecTBOBaHHE NTPOAOJDKEHHS IMHEWHOTO (PyHKIMOHAIA C COXpaHEHHEM
HOPMBI?

BapuanTte! otBeToB: 1 Teopema banaxa-Illteiinraysa; 2 Teopema Xana-banaxa; 3 Teopema Pucca-®peue; 4 Teopema o




3aMKHYTOM Tpaduke

Kitrou: 2

Hazpanue Bomnpoca: 4 (VK-1)

dopmynrpoBKa Bonpoca: BeibepuTte BepHBIE COOTBETCTBHS MEXIY MPOCTPAHCTBAMHU M UX CBOMCTBAMH
IIpoctpancTso

1.\(C[0,1]))

2.\(L"2[0,17VY)

3.\(m)) |

4.\(\ell*1))

5.\(\mathbb{R}"n \)

CBolicTBO

A. TlorHOE HOPMUPOBAHHOE NTPOCTPAHCTBO
B. I'mibGepTOBO MPOCTPAaHCTBO

C. He aBnsieTcs pedaexcHBHBIM

D. CenapabenpHOE IPOCTPAHCTBO

E. KoneuHoMepHOE IPOCTPAHCTBO

Knrou: 1-A, 2-B, 3-C, 4-D, 5-E

Haszpanue Bonpoca: 5 (OIIK-1)

dopmynupoBka Bornpoca: Yemy paBHa HopMa orepaTopa \( A: \ell*2 \to \ell*2 \), neiictByromero kak \( A(x_1, x_2, x 3, \dots)
=(x_I,\frac{x_2}{2}, \frac{x 3} {3}, \dots) \)?

Kirou: 1

Hazpanme Bomnpoca: 6 (OIIK-1)

®opmynmposka Bonpoca: [Tycts X = C[0, 1] — mpocTtpaHcTBO HenpepsIBHEIX QyHKIHK Ha [0, 1]. YeMy paBHa HOpMa
¢ynkmonana <x,f> = x(0) + x(1)?

Kirou: 2

Hazpanue Bonpoca: 7 (OIIK-1)

dopmynrpoka Bonpoca: Kakoe U3 cieayromux ycIoBHi rapaHTUPyeT OrpaHHUEHHOCTh JJMHEHHOI0 olepaTopa B 6aHax0BOM
IpocTpaHcTBe?

Bapuanrsl otsetoB: 1 Oneparop 3aMkHyT; 2 OnepaTop HenpepbIBeH B Hyie; 3 OnepaTtop UMeeT 3aMKHYTHIH 00pa3; 4 Onepartop
CUMMETPHUYEH

Kirou: 2

Hazpanue Bonpoca: 8 (OIIK-1)

dopmynrpoBka Bompoca: Uemy paBHa HopMa pyHKnnonana <x,f>=x(0) B mpoctpanctse C[0,1]?
BapuanTsr otBetos: 1. 0; 2. 1; 3. 2; 4. +o0

Kimrou: 2

6. YHEBHO-METOANYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCIHHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas iutepatypa

6.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENU 3armaBue W3narenscTBO, T Dn. aapec
JI1.1 | Acramosa 1.B. OYHKIMOHATBHBIN aHAIN3: yueOHOe mocodue Mockaa: http://www.iprbookshop.r
EBpasuiickuit u/11120.html
OTKPBITHIN
uHCTUTYT, 2011
JI1.2 |Kpenkoropckuit BJI. | @yHKIMOHANBHBIT aHAIHM3: yaeOHOE TocoOue Kazans: Kazanckuit | http://www.iprbookshop.r
HAI[MOHAIbHBIN u/62016.html
UCCIIE10BaTEIbCKUH
TEXHOJIOTHUECKUI
yHuBepcutert, 2014
JI1.3 |CyxunoB A.U., Jlekuun o pyHKIHMOHATIBHOMY aHAITU3Y: Pocros-na-/Iony: http://www.iprbookshop.r
®upcos N.I1. yaeOHOe TTocoOue HOxHbBIH 1u/46993.html
(eneparbHbIH

yHuBepcutert, 2009

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpBI, COCTaBUTENU 3armaBue | W3narenscTBO, T Dn. aapec



http://www.iprbookshop.ru/11120.html
http://www.iprbookshop.ru/62016.html
http://www.iprbookshop.ru/46993.html

ABTOPBI, COCTaBUTEIIN

3ariaBue

W3narenscTBO, TOI

On. aapec

JI2.1 |Tpenorun B.A., 3agaun U ynpakHeHus 1o (HyHKIHUOHATIBHOMY Mocksa:
Iucapesckuit .M., aHanu3y: yuebHoe nocobue Ousmaraurt, 2005
Cob6ounesa T.C.
JI2.2 | Tpenorun B.A. OyHKINOHATIBHBIN aHATN3: YIeOHNK Mocksa:
®uzmatiut, 2007
JI2.3 [PeBuna C.B., Ca30HOB |DyHKIIHOHANBHBII aHATIH3 B IPHIMEpax U Pocros-na-Jlony: http://www.iprbookshop.r
JLN. 3amavax: yueoHoe mocooue IOxHBII u/47190.html
(eneparbHbIH
yHuBepcurert, 2009
J12.4 | Ocunenkep B.I1. 3agaun ¥ ynpakHeHUs 1Mo (YHKIUOHATIBHOMY Mocksa: http://www.iprbookshop.r
aHanu3y: yueOHO-IIPaKTHUYeCcKoe mocodre MockoBckuit u/60819.html
rocyaapCTBEHHBIN
CTPOUTEINIbHBIN
yHusepcutet, 9bC
ACB, 2015
6.3.1 Ilepevyenb mporpaMMHOro o0ecneyeHust
6.3.1.1 | Kaspersky Endpoint Security s 6u3aeca CTAHJAPTHBIM
6.3.1.2 | MS Office
6.3.1.3 | MS WINDOWS
6.3.1.4 | Moodle
6.3.1.5 | NVDA
6.3.1.6 | LibreOffice
6.3.1.7 | fAupexc.bpayzep
6.3.1.8 |PE OC
6.3.2 TlepeuyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | ba3a naHHBIX «NeKTpoHHas OnOIHoTEeKa ['opHO-ANTalicCKOT0 TOCYIaPCTBEHHOTO YHUBEPCUTETAY
6.3.2.2 | DnekTpoHHO-O0MOIMOTeUHas cuctema IPRbooks
6.3.2.3 | MexBy30BCKasl 2JIEKTpOHHAss OMOIHoTEeKa

7. OBPA3BOBATEJIBHBIE TEXHOJIOTMHA

JIUCKYyCCHUS

poOJIeMHast JIEKIUS

JICKOUA-BU3YyAJIU3aIU A

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMNHBI (MOZAY JIs1)

Homep aynuropun

Ha3znauenmue

OcHOBHOE OCHAIIlEeHHE

222 b1 YueOHast ayIuTOpust ISl IIPOBEICHHUS Pabouee mecto npenoxpasarens. [locagounsie Mecta
3aHITHIA JIEKIIMOHHOTO THIIA, 3aHATUN o0yuaroruxcst (10 KOJIUYECTBY 00yJarOIINuXCs).
CEMHHAPCKOIo THUIA, KypCOBOTO [epenocHo# IpoeKTOp, HOYTOYK, IKpaH
IIPOEKTUPOBAHUS (BBIITOJIHEHUS KYPCOBBIX
paboT), TPYIIIOBBIX U MHANBUIYaJIbHBIX
KOHCYNbTalui, TeKyIIero KOHTPOJIS
MIPOMEXKYTOYHON aTTecTannu

211 B1 KommbrorepHsii kitace. YueOnas Pabouee mecto npenonaBarens. [locagounsie Mecta

ayUTOPUS JUIs TIPOBEICHUS 3aHITHIH
JICKIHOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO
THIA, KyPCOBOTO NPOSKTUPOBAHHUS
(BBITIOTTHEHUS KYPCOBBIX PadOT), TPYIIOBBIX
Y HHIMBUIYaIbHBIX KOHCY/IbTALUH,
TEKYIIEro KOHTPOJIS M IPOMEXKYTOUHOMH
atrecranuu. [Tomermenune s
CaMOCTOSATEJIEHON PabOTHI

oOyuaronuxcs (1o KOJIM4eCTBY 00yJaromuxcs),
KOMIIBIOTEPBI € JOCTYIOM K VIHTepHET
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207 b1 JlekunonHas ayauropus. YdeOHas YuaeHudeckas 10cKa, IPOEKTOP, IKpaH, CHCTEMHBIH OJIOK,
AyANTOPUS JUIS TIPOBEACHUS 3aHITHIH I0CcaIouHbIe MecTa 00yJaroIuxcst (110 KOJINYECTBY
JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO | 0Oydaromuxcs), pabodee MECTO MPEToaaBaTes

THUIIA, KypCOBOTO MMPOEKTHPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadOT), TPYIIOBBIX
W MHAMBUIYJIbHBIX KOHCYJIbTAIHH,
TEKYILEro KOHTPOJISI U IIPOMEKYTOUHOM
aTTecTalu

9. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIINXCSA 110 OCBOEHUIO JUCHHUITIJIMHBI (MOAY JIS)

MeTtoandeckue yKa3aHHst M0 OCBOCHHIO AUCITUILTHH (MOyJeit)

Jlexuun, ¢ OJJHOM CTOPOHBI — 3TO OJHA U3 OCHOBHBIX (POPM YIEOHBIX 3aHATHI B BBICIINX Y4eOHBIX 3aBECHUSX, IPEACTABIIIONIAs
co00#i cucTeMaTHuecKoe, NOCIEI0BATEIbHOE YCTHOE U3JI0KEHNE NPETIOIaBaTelieM ONPEEIeHHOTO pa3iesa KOHKPETHON HayKu W
y4eOHOI AUCUUIUINHEL, ¢ APYroi — 3T0 ocobas hopMa caMOCTOATEIBHOIM paboThl ¢ yUeOHBIM MaTepHatoM. JIeKuus He 3aMeHsIeT
€000} KHUTY, OHa TOJIBKO ITOJITAJKUBACT K HEH, pacKphIBask TeMy, IpoOJIeMy, BEIIEISS ITTaBHOE, CYIIIECTBEHHOE, HA UTO CICAYeT
00paTUTh BHUMAaHHE, YKa3bIBAaeT IIyTH, KOTOPBIM HY)KHO CIIE[0BaTh, JOOMBAsCH ITyOOKOTO MOHMMAHHS IIOCTaBICHHON MIPOOIEMEL, a
He o01eil KapTHHBIL.

PaboTa Ha IEKIMH — 3TO CIIOMKHBIH MPOIecc, KOTOPBIN BKITFOYAET B Ce0s TAKHE SJIEMEHTHI KaK CIyIIaHKe, OCMBICIICHUE U
COOCTBEHHO KOHCTIEKTHpOBaHKE. JIJIs TOTO, YTOOBI JICKIHNS BHIOIHHUIA CBOE Ha3HAYECHHUE, BAXXHO MOJATOTOBUTHCS K HEH U ee 3aIicu
elle 10 IPUXo/ia NpernoaBarelis B ayAuTopHio. be3 aToro nanbHeliiiee BOCIPUSITHE JICKIIMH CTAHOBUTCS CIIOXKHBIM. Jlekuus B
YHHBEpPCHUTETE pacCUUTaHa Ha MOATOTOBICHHYIO ayquropuio. [IpenonaBaTens usinaraer ro00i BONpOC, OPUEHTUPYSCH HA TE
3HaHMSA, KOTOPBIE TOJDKHEI OBITh Y CTYICHTOB, YCBOMBIINX MaTepHall BCEX NMPEIBIAYIINX JIEKIHHA. BaykKHO HAydIUTECS CITyIIaTh
IpeToAaBaTelis BO BpeMs JISKIHH, TOAePKUBATh HEIIPEPbIBHOE BHUMAHUE K BRICTYIAIOLIEMY.

OJ1HaKo, OJTHOTO CIyIIAHUS HeJocTaTouHo. HeobxoqumMo GpukcHpoBaTh, 3aUCHIBATH TOT HOTOK MH(OPMALIUH, KOTOPbIH
coo0IaeTcs BO BpeMs JICKIIMH — HAYYUTHCS BECTH KOHCIIEKT JIEKIIUH, TAe (OPMYITHPOBAINCH OBl Hanboee BaKHbIE MOMEHTEI,
OCHOBHBIC MTOJIOXKEHHMS, U3JIaraeMble JIEKTOPoM. [T BeleHNsT KOHCIICKTA JICKIUHU CIIeAyeT HCI0Ib30BaTh TeTpaas. Benenne
KOHCIIEKTa Ha JINCTOYKAX HE PEKOMEH/IYeTCsl, IOCKOJIbKY OHH HE TaK yAOOHBI B HCIOJIBb30BaHUH U 4acTo TepstoTcs. [Ipu
0(hOpPMIICHNH KOHCIIEKTA JEKIIUU HEOOXOJUMO OCTaBIATh MOJIS, T CTYICHT MOXKET 3alicaTh CBOU COOCTBEHHBIE MBICITH,
BO3HHUKAIOIIHE TTAPALIETHFHO ¢ MBICIIAMH, BBICKa3aHHBIMH JIEKTOPOM, a TaK)Ke BOITPOCHI, KOTOPHIE MOTYT BO3HUKHYTH B IIPOIIECCE
CITyIIaHHs, YTOOBI IIOJyIUTh Ha HUX OTBETHI IIPHU CAMOCTOSTENBHOI ITpopaboTKe MaTepraa JIeKIUH, IPH U3y9eHUN
PEKOMEHI0BAHHON JIMTEPATYPhI WIIK HEMIOCPECTBEHHO Y IIPErojaBaTels B KOHIIE JeKIH. COoCTaBIIsis KOHCIIEKT JIEKIINH, CIEayeT
OCTaBJIATH 3HAYUTEIFHBIA MHTEPBAII MEXY CTPOYKaMH. JTO CBA3aHO C TEM, YTO HHOTAa BOSHHUKAECT HEOOXOJMMOCTH BITHCATh B
MepBOHAYABHBIA TEKCT JEKIUH OJHY MM HECKOJIBKO CTPOYEK, NMEIOMINX IPUHIUIIHAIBHOE 3HAUCHNE U TIOUSPIHYTHIX U3 IPYTHUX
HCTOYHHMKOB. PaccTosiHne Mex 1y CTpokaMu HEOOXOAMMO TaKKe JUISl TOAYEPKUBAHUS CJIOB MM LEJIBIX IPYII CJIOB (TaKkoe
HO/YEPKUBAHKE BBI3bIBACTCSI HEOOXOANMOCTBIO TIPHUBJICYb BHUMAHNUE K JAHHOMY MECTY B TEKCTE PH OBTOPHOM 4TeHnH). OOBIYHO
TIOYEPKUBAIOT OTIPE/ICIICHNS, BEIBOJIBI.

Taxke BaXKHO MMOTHOCTBIO 0€3 BCAKUX M3MEHEHHH BHOCUTH B TETPaAb CXEMBI, TAOIHIIBI, YePTEXKHU U T.II., €CIIH OHHU MPEANIOTAratoTCs
B JIeKIUH. J{71s TOro, 4T00bl COBMECTUTH MEXaHHUUYECKYIO 3alIUCh C TIOYTH JJOCIOBHBIM (pUKCHpOBaHHEM HanboJiee BaXKHBIX
TIOJIO’KEHHMH, MOKHO HCITOTIh30BaTh CHCTEMBI YCIOBHBIX COKpAIeHU. B mepByro odepenb COKpaImaroTes [JUIMHHBIE CJI0Ba U T€, 9TO
MOBTOPSIOTCS B PEUH JIGKTOPA Yale Bcero. IIpu 3ToM caMo cokparieHne JOKHO OBITh 0 BOSMOXHOCTH KPATKUM.

CemuHapckue (mpaktuueckue) 3ausatis CaMocTosTenbHas paboTa CTYIEHTOB 110 MOATOTOBKE K CEMHHAPCKOMY (IPaKTUIECKOMY)
3aHSTHIO JIOJDKHA HAYMHATBCS C 03HAKOMIICHUS C TUIAHOM CEMUHAPCKOTO (IIPaKTH4ECKOr0) 3aHATHSI, KOTOPBIN BKIIIOYAET B CEOs
BOIIPOCHI, BRIHOCHMEIE HA 00CY)KIEeHHEe, PEKOMEHIAINH TI0 ITOJIT0TOBKE K CEMHUHAPY (IIPAKTHYECKOMY 3aHATHIO), PEKOMEHIyeMYIO
nuTepatypy k Teme. M3yueHue matepuana cieayeT HadaTh ¢ IPOCMOTpa KOHCIEKTOB JIeKIUH. BoccTaHOBHB B mamsITu MaTepHall,
CTYZAEHT IIPUBOJUT B CHCTEMY OCHOBHBIC ITOJIOXKEHHS TEMBI, BOITPOCHI TEMBI, BBIJIENISS B HEl INIaBHOE U HOBOE, HA YTO 00palanoch
BHIMAaHHE B JICKIIHUH. 3aTeM CIIeAyeT BHUMATEIHHO MPOYNTATh COOTBETCTBYIOIIYIO TIABY yIeOHUKA.

Js Goree yriryOIeHHOTO H3y9eHHS BOIPOCOB PEKOMEH/YETCSl KOHCIIEKTHPOBAHNE OCHOBHOI 1 IOMOTHUTEIBHON JINTEPATYpPHIL.
Yurasi peKOMEHI0BaHHYIO JINTEPATypy, HE CTOUT TACCUBHO NPHMHUMATH K CBEACHUIO BCE HAIIMCAHHOE, CIIEIyeT aHaJIU3UPOBaTh
TEKCT, J[yMaTh Haj HUM, 3TOMY CIIOCOOCTBYIOT 3aIlHCH I10 X0y YTE€HHMsI, KOTOPBIE IIPEBPAIAOT YTEHHE B IIPOLIECC. 3aHCH MOTYT
BECTHChH B pa3nnIHOH (opMe: pa3BEepHYTHIX U IPOCTHIX IUIAHOB, BEIMUCOK (TE3WCOB), AaHHOTAINI W KOHCIIEKTOB.

ITono6pas, oTpaboTaB MaTepHal H YCBOUB €r0, CTyAEHT JOJKEH HauaTh HEIIOCPEACTBEHHYIO IOATOTOBKY CBOETO BBICTYIUICHUS Ha
CEMHHApPCKOM (IIPaKTUYECKOM) 3aHSATHH IS YEro ClIeyeT NPOAyMaTh, KAK OTBETHTh Ha KaXK/Iblil BOIIPOC TEMBI.

ITo xaXxgoMy BOTIPOCY IJTaHa 3aHATHI HEOOXOANMO ITOATOTOBHUTECS K YCTHOMY co00ImIeH !0 (5-10 MUH.), OBITh TOTOBBIM ITPHHATH
ydJacTre B 00CYKI€HUHN U JOTIOTHEHNH JOKJIAI0B U cOOOMmIeHnH (10 5 MUH.).

BeicTynuieHHe Ha CeMUHAPCKOM (TTPaKTHYECKOM) 3aHSTHHU JIOJDKHO YIOBJICTBOPATH CIECAYIOIMM TPEOOBAaHUAM: B HEM M3J1araloTcst
TEOPETUUECKHUE TTOIXObI K pACCMAaTPUBAEMOMY BOIPOCY, JACTCs aHAIN3 IPUHIUIIOB, 3aKOHOB, TIOHATHI U KaTErOpHi;
TEOPETHUYECKUE MOJI0KEHHS TOIKPEIUITIOTCS (paKTaMH, TPUMEPaMH, BEICTYIUICHHE TOJDKHO OBITh apryMEHTHPOBAHHBIM.
JlabopaTopHBIe PabOTHI ABISIOTCS OCHOBHBIMH BUIaMU YUeOHBIX 3aHATHIH, HAIIPABICHHBIMH Ha IKCIIEPUMEHTAIBHOE
(mpakTHYECcKOE) MOATBEPIKICHUE TEOPETHUECKHX TTOJIOXKEHUH 1 (POpMHUpOBaHKE 001enpodecCHOHANBHBIX U MPO(ECCHOHAIBHBIX
KoMrteTeHIui. OHH COCTaBIISIOT BAYKHYIO 9aCTh TEOPETHUESCKOM M MPOECCHOHANEHOH MPaKTHIECKOH OATOTOBKH.

B mporecce mabopaTopHOit pabOTH! Kak BUAA y4eOHOTO 3aHATHS CTYICHTHI BBITIOJIHSIOT OJHO MIIM HECKOJIBKO 33JaHUH IT0]
PYKOBOJICTBOM IPETIOIaBATEIIsl B COOTBETCTBUY C N3yYaeMbIM COJIEpPIKaHNEM yueOHOTo MaTepuaia.

[1pu BBITIOTHEHNH O0YUAIOIMMHECS JTa00PaTOPHBIX padOT 3HAYUMBIM KOMIIOHEHTOM CTaHOBSTCS IIPAKTUUECKUE 3a/IaHUs C
HCTIONIb30BAaHUEM KOMITBIOTEPHON TEXHUKH, JJADOPaTOpHO - MpHOOpHOTo 000pyI0BaHMs U Ap. BrImoaHeHne cTyneHTaMu
71a00paTOPHBIX PAOOT MPOBOIUTCS C IETBI0: (OPMUPOBAHUS YMEHHH, TPAKTHUECKOTO OIBITA (B COOTBETCTBUH C TPEOOBAHUSIMU K
pe3ynbTaTaM OCBOSHHUS JMCUUITIMHBI, 1 HA OCHOBAaHUH TepeydHs (JOPMHUPYEMBIX KOMIIETEHINH, YCTaHOBJICHHBIMH padoyeit




HIpOrpaMMON AUCHUILTHHEL), 0000IEHNUS, CHCTEMATH3AIUHY, YIITyOIeH s, 3aKpETICHHUS MOTyIeHHBIX TeOPETUUECKUX 3HAHUH,
COBEpIICHCTBOBAHHS YMEHHH NPUMEHATh NOIYYCHHBIE 3HaHNS HA TIPAKTUKE.

Cocras 3amaHuii 171 1a00paTOPHOI PabOTHI TOJDKEH OBITH CINITAHUPOBAH C PACcUeTOM, YTOOBI 32 OTBEICHHOE BpeMsl OHH MOTJIH
OBITH BBITIOJIHEHBI KAYECTBEHHO OOJIBIIMHCTBOM CTYACHTOB.

IIpu nnanupoBaHUN 1a0OPATOPHBIX PAbOT CleAyeT yUUTHIBATh, UYTO B XO/I€ BBIMOIHEHHUS 3a/JaHUl y CTyA€HTOB (POPMUPYIOTCA
YMEHHS ¥ IPAKTHYECKHH OIIBIT PaObOTHI C Pa3IMUHBIMK IPHOOpaMH, YCTAHOBKaMH, JIAOOpaTOPHEIM 000pyI0BaHHEM, alNapaTypoH,
IporpaMMaMH ¥ JIp., KOTOPBIE MOTYT COCTAaBIIATh YACTh IPO(GECCHOHATHHON IIPAKTHIECKOH ITOTOTOBKH, a TaKXKe
UccIe0BaTeNbCKIe yMEHNUs (HaOIr01aTh, CPaBHIBATh, AHAIN3UPOBATh, YCTAHABINBATH 3aBHCUMOCTH, J€TIaTh BEIBOABI U
00001IeHNS, CAMOCTOSITEJILHO BECTH HCCIIEJOBaHNE, ODOPMIIATD PE3YIbTaThl).

BermonHeHnIo 1a00paToOpHEIX padoT MPEANIeCTBYET MPOBEPKa 3HAHUH CTYICHTOB - UX TEOPETHUECKO TOTOBHOCTH K BHIITOJTHEHHIO
3aJaHus.

DopMBbI OpraHU3aluK CTYJEHTOB IIPU IPOBEACHUHU Ta0OPATOPHBIX PaboT: (hpoHTaNbHAS, TPYIINOBAs U UHAUBKUAYyanbHas. [Ipu
(poHTaNIBHON opMe OpraHN3alUK 3aHATUI BCE CTYIICHTHI BHIIOIHAIOT OJHOBPEMEHHO OZIHY U Ty ke paboty. [Ipu rpynmnosoii
(hopmMe opraHU3anNy 3aHATHH OTHA U Ta e PaboTa BBIIONIHIAETCS IPyIIIaMH 110 2 - 5 genoBek. [Tpn nHAnBUIyamsHON hopme
OpTaHM3aINY 3aHATHH KaXKAbIA CTYIEHT BBIMONHACT HHAUBUAYaNbHOE 3aJaHHUE.

Texymmit KOHTPOIIb Y4EOHBIX JOCTHKEHHUH 110 pe3yIbTaTaM BBIITOJHEHHUS 1a00paTOPHBIX padOT MPOBOAUTCS B COOTBETCTBUH C
CHCTEMOM OICHHBaHUS (PEHTHHIOBOM, HAKOITUTENBEHOH 1 JIp.), a Takke popMaMu 1 MeTogaMH (Kak TPagUIIOHHBIMH, TaK U
MHHOBAITMOHHBIMH, BKJIIOYasi KOMIIBIOTEPHBIC TEXHOJIOTHH), YKa3aHHBIMH B pabodeii MporpaMme AUCIUTUTHHEL (Moxyiis). Texymwid
KOHTPOIIb IPOBOAUTCS B Ipefienax ydeOHOro BpeMeHH, OTBEJEHHOT0 paboyuM ydeOHbIM IIIAHOM Ha OCBOEHHE TUCLUIIIMHEL,
PE3YNBTATHI 3aHOCATCS B )KypHAJI yUeOHBIX 3aHATHH.

O0BeM BpeMeHH, OTBOAMMBII Ha BEIITOTHEHHE JIAOOPATOPHBIX PadoT, INTAaHUPYETCs B COOTBETCTBHIH ¢ yaeOHBIM 1mtaHoM OITOII.
ITepeuens maboparopHbix padot B PI1/I, a Takke KOJMYECTBO YaCOB HAa UX MPOBEICHHE AODKHBI 00€CIIEUnBATh PEaTH3aIHI0
TpeOOBaHMI K 3HAHUSM, YMEHHSAM U IPAKTUYECKOMY OIIBITY CTY/ACHTA 0 JUCUUILIMHE (Moayio) cooTBeTcTBytomei OITOIT.
CamocrosTensHas padoTa 00yJalomuXcsi— 3TO TNIaHUpyeMas yaeOHas1, yaeOHO-HCCIe0BaTeNbCKasl, HayIHO-HCCIIeA0BATEIIbCKAs
paboTa, BBITIOJIHSIEMas BO BHEAYAUTOPHOE BpeMsI 110 3aJaHUI0 U TIPH METOIMYECKOM PYKOBOACTBE IPETIOaBaTelisi, HO 06e3 ero
HETIOCPECTBEHHOTO y4aCTHs.

O0beM caMOCTOSATEIBbHOM PabOTHI OnpeselsieTcs Y4eOHbIM INIAHOM OCHOBHOM NPO(eCcCHOHANBHOM 00pa30BaTeNbHOMIIPOrpaMMEI
(OIIOII), paboueit mporpaMMON TUCIUTUINHEI (MOIYIIS).

CamocTosTensHas paboTa OpraHU3yeTCsl U IPOBOAUTCA C LENbI0 (POPMUPOBAHUS KOMIICTEHIINH, TOHIMAaeMBIX KaK CIIOCOOHOCTh
HNPUMEHSTh 3HaHUS, YMEHHs U TMYHOCTHBIE KauecTBa JUIsl YCIEIIHOM MPpakTUYECKOH AesSTeNbHOCTH, B TOM YHCIIE:

- (hopMHpOBaHUS YMEHHUH O TIOMCKY M UCTIONIB30BAaHUIO HOPMATHBHOM, TPaBOBOM, CIIPaBOYHON U CHIEIUATIBHON JINTEPATYPHI, a
TaKKe IPYrux HCTOUYHUKOB HH(pOpMALUH;

- Ka4YeCTBEHHOT'0 OCBOEHHSI M CUCTEMATH3aLUH MOTydeHHBIX TEOPETHUECKUX 3HAHUI, UX YIIIyOJIeHUs U paclIupeHus 1o
NPUMEHEHHUIO HA YPOBHE MEXIIPEIMETHBIX CBA3EH;

- (hopMHpOBaHUSA yMEHHUS IPUMEHATH OTyIeHHBIC 3HAHNS Ha MIPAKTHKE (B IPOo(ecCHOHAIBHON NeITeTbHOCTH) M 3aKPETUICHHS
MpaKTUYECKUX YMEHHH 00yJaromuxcs;

- pa3BUTHSI II03HABATEIBHBIX CIIOCOOHOCTEH, POPMUPOBAHUS CAMOCTOSTEIEHOCTH MBIIUICHUS 00y4aIONINXCS;

- COBEPUICHCTBOBAHHS PEUYEBBIX CIIOCOOHOCTEH 00yJaromuXcs;

- (hopMHpOBaHUSI HCOOXOANMOTO YPOBHS MOTHBAIMN 00YJAIOMNXCS K CHCTEMaTHIECKOH paboTe [UIs MOTydeHNs 3HAHUH, YMEHHH U1
BJIAJICHUH B epuoJ] y4eOHOro ceMecTpa, akTUBHOCTH 00YUYarOLIUXCs, TBOPUECKOI MHUITMATHBEI, CAMOCTOSTEIbHOCTH,
OTBETCTBEHHOCTH ¥ OPraHU30BAHHOCTH;

- (hopMHPOBaHUS CIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CaMOOOPa30BaHMUIO,
CaMOCOBEPIICHCTBOBAHUIO, CAMOPEAIN3AINY U CAMOPETYIISILIUH);

- Pa3BUTHsI HAyYHO-UCCIIE0BATENbCKIX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKJIMYHOCTHBIX OTHOIICHUIA.

K camocrosTensHON paboTe 1Mo AUCIHUIUIHHE (MOIYII0) OTHOCATCS: MPOPadOTKa TEOPETHIECKOT0 MaTepHana JUCIIUTIIHHEI
(MoOyrs1);TOArOTOBKA K CEMHHAPCKUM U NMMPAKTHUECKUM 3aHATHAM, B T.4. IOJTOTOBKA K TEKyIIEMY KOHTPOIIIO YCIIEBaeMOCTH
00yJaromMxcsi(TeKyIas aTTecTalys); HoAroTOBKa K JJaD0paTOpHBIM paboTaM; HOAr0TOBKA K IPOMEXKYTOUHOM aTTecTanuu
(3auéram, ’K3aMeHaM).

Bumsl, hopMel 1 00beMBI CAMOCTOSITENIFHOHN PabOTHI 00YJAONIMXCAIPY U3YISHUH AUCIUILUTHHEI (MOIYIIs) ONPEIEIISIOTCS:

- COZIep)KaHNEM KOMIICTEHIMH, (POPMHUPYEMBIX IUCUUILIMHON (MOIyIem);

- CHenU(HUKON AUCIUIUTMHEI (MOJTYIIS), IPUMEHIEMBIMHI 00pa30BaTeIBHBIMHI TEXHOJIOTHSMH;

- TpyroeMkoctsio CP, mpenycMoTpeHHON yueOHBIM IITaHOM,;

- YPOBHEM BbICIIEro 0Opa3oBanus (OakanaBpuaT, CIELHUANIUTET, MaruCTpaTypa, acllupanTypa), Ha KoTopoM peanuzyetcs OITOIT;

- CTEIEHbIO NOJTOTOBICHHOCTH 00y4aIOIIHNXCSL.

Kypcosas pabota sBIsIETCSI CAaMOCTOSATEIHHBIM TBOPYECKIM IMICHbMEHHBIM HayYHBIM BHJOM JESITEIFHOCTH CTYICHTA ITO Pa3padoTKe
KOHKpeTHOH TeMbl. OHa OTpaXkaeT MPUOOPETEeHHbIE CTYIEHTOM TeOpeTHIeCKUe 3HAHUS U IIpaKTH4ecKue HaBbIkU. KypcoBas pabora
BBIMOJIHACTCS CTYAEHTOM CaAMOCTOSTENBHO MO/ PYKOBOACTBOM IPEOAaBaTENs.

KypcoBas pabora, HapsIy ¢ 9K3aMeHaMH U 3a4eTaMH, SIBJIIETCS OJHOH M3 (GopM KOHTPOIIS (aTTeCTalny), TO3BOJIIOIIECH
OIIPEIEINTh CTEIICHb IIOATOTOBJICHHOCTH Oyaymero crenuanicta. KypcoBble paboThI 3aIUIIAIOTCS CTYCHTaMHU 110 OKOHYaHUHT
U3Yy4eHMs YKa3aHHBIX AUCLUILINH, ONPEJEICHHBIX YU€OHBIM IIAaHOM.

OdopmiieHre paboThI JOJKHO COOTBETCTBOBATh TpeboBaHusM. O0beM KypcoBor padoThl: 25-30 crpanuil. CIUCOK JUTEPATYPhI U
IMpunoxenus B 00beM paboThl He BXxoaAaT. Kypcoas paboTa mommkHa colep kaTh: THTYIBHBIN JINCT, COJlep KaHNe, BBEICHHE,
OCHOBHYIO 9aCTb, 3aKJIIOUCHHE, CIIMUCOK JINTEPATypHI, IPUIoKeHHe (IpH Heobxoanmoctn). KypcoBast paboTa moamexur
pELIeH3UPOBaHUIO PYKOBOJUTENEM KypCcOBOH paboThl. PelieH3us sBasieTcst opUIManbHBIM JOKYMEHTOM U MPHUKIIAIBIBAETCS K
KypcoBoii pabore.

Tematuka KypcoBBIX pabOT pa3pabaThIBaeTCsS B COOTBETCTBUH C YIEOHBIM INIAaHOM. PykoBoANTEs KypcOBOH PabOTHI JIHIIIb
MOMOTaeT CTYJEHTY ONpeeIUTh OCHOBHBIE HATIPaBICHUS PabOTHI, OUEPTUTH €€ KOHTYPBI, YKa3bIBaeT T€ UCTOUYHUKHU, HAa KOTOpBIE




clieiyeT 0OpaTUTh INIABHOE BHUMAHUE, PA3bSICHSICT, I/I€ OTHICKATh HCOOXOAUMbBIC KHUTH.

CocTaBieHHBIH CIIMCOK HCTOYHMKOB HAYyYHOH HH(MOPMAIIUH, MOTICKAIIMNA H3yIEHHUIO, CIEAYET MIOKa3aTh PYKOBOAUTEIO KypCOBOM
paboTEI.

KypcoBast pabota cocTOMT U3 r1aB u naparpadoB. BHe 3aBHCHMOCTH OT PEIIACMBbIX 33184 U BRIOPAHHBIX MMOX0I0B CTPYKTYypa
paboThI IOJDKHA COAEPKATD: TUTYIIBHBIN JIMCT, COJEPIKAHNE, BBEICHIE, OCHOBHYIO YaCTh; 3aKJIIOUCHHUE; CITUCOK JINTEPATYPHI;

MpHIIOKEeHUe(51).

Bo BBeeHIN HEOOXOIMMO OTPa3UTh: aKTYaIbHOCTh; 00BEKT; IPEIMET; [eJb; 3aJaud; METOJbl UCCICAOBaHUs; CTPYKTYpa
paboTHI.

OCHOBHYIO 4acTh Pa0OTHI PEKOMEHAYETCS pa3AeiuTh Ha 2 TJIaBbl, KaXKAask U3 KOTOPBIX JOJDKHA BKIIFOYATh OT JBYX [0 YETHIPEX
naparpados.

Conep:xaHHe TJ1aB M UX CTPYKTypa 3aBUCHUT OT TEMbI U aHATH3HPYEMOT0 MaTepHania.

IlepBast ri1aBa 10JKHA UMETh 0030pHO—aHATMTHYECKUI XapaKTep U, Kak MPaBUIIO, SBIISETCS TEOPETHYECKOH.

Bropast rnaBa 1o GosibIelt 4acTH pacKphIBacT HACKOJIBKO 3TO BOZMOXKHO IIPEIMET UCCiIeioBaHus. B Hell npuBoasTcs
MpakTHYEeCKUE JaHHBIE M0 MPOOJIeMaTHKE TEMBI HCCIICIOBAHMS.

BriBozb! 0hopMIISIOTCS B BUIE HEKOTOPOTO KOJIHMUYECTBA IPOHYMEPOBAHHBIX ab3alleB, UTO MPHUAAeT HEOOXOAUMYIO CTPOIHHOCTh
U3JI0)KEHHIO NU3YYEHHOT0 MaTepuaia. B HUX MOJBOAUTCS UTOT MPOBEIEHHOM pabOTHI, HENOCPEICTBEHHO BHIBOABI, BEITEKAIOIIHE U3
BCel pabOTHI M COOTBETCTBYIOIIHE BBIIBICHHBIM ITpo0IeMaM, ITOCTaBICHHBIM BO BBEACHHH 3a/1adaM PabOThI; yKa3bIBACTCS, C
KaKUMH TPYIHOCTSMH HMPHUIILIOCE CTOJIKHYTHCS B XOJI€ UCCICIOBAHUS.

IIpaBuna Hanucanust 1 opopMiIeHUs KypcoBoil paboThl pernaMmeHTHpYyroTCs [lonoskeHrneM o KypcoBoii pabote (poekxTe),
YTBEpk/IeHHBIM penieHneM YueHnoro copera ®I'bOY BO I'AT'Y ot 27 anpenst 2017 r.




