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Cnucok 10KYMEHTOB U MaTepHaJIOB

1. TlepeueHb MIAHUPYEMBIX PE3YIBTATOB OOYYEHHUS MO AUCIHILIMHE, COOTHECEHHBIX C

IUIAHUPYEMBIMH pe3yJIbTaTaMH OCBOEHUSI 00pa30BaTEIbHON MPOrpPaMMBbI

2. llenu ¥ MecTO TUCIMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Coxepskanue paboueii mporpamMmMbl (00bEM JAUCIMIUIMHBI, TUIBI U BH/IbI YUCOHBIX 3a-
HATUH, y4eOHO-METOIUYEeCKOoe O0OeCIeYeHHEe CaMOCTOSATENbHOW paboThl 00y4aro-

IIHXCS)

4, ®oHJ OIEHOYHBIX CPEJICTB IO JUCIUILUIMHE

4.1. TlepeyeHb KOMICTEHIMI C yKa3aHHEM JTaloOB MX (OPMHPOBAHHUS B IpoOIECCe
OCBOeHHUSI OOpa3oBaTenbHOM MporpaMmMbl. OmucaHue ToKa3aTelned | KpUTEPHEB

OLICHHUBaHUA KOMHGTGHHI/Iﬁ Ha pas3IMYHBbIX JTalax I/IX(bOpMI/IpOBaHI/Ifl, OIMKMCaHUEC IIKaJI

OLICHHNBAaHUA

4.2. TunoBble KOHTPOJIbHBIC 3aJaHHsl WM HHBIC MaTepUANIbl, HEOOXOIUMBIC IS
OLICHKU 3HaHWI, YMEHH, HABBIKOB U OIIbITA JAESTEIIbHOCTH, XapaKTEPU3YIOLIUX 3TAIIbI
(hopMHUpPOBaHKSA KOMIIETCHIIMI B MPOIECCEe OCBOSHUS 00pa30BaTEIbHOMN MPOTrpaMMBI.
Meronuueckue Martepualibl, ONPEACISIONIME MPOLEAYPhl OLICHUBAHUS 3HAHUU,
YMEHHUI, HABBIKOB M OIBITA IEATEIHHOCTH, XapaKTePU3YIOIIUX dTanbl POPMHUPOBAHUS
KOMIICTEHITHIA.

TecTupoBaHue, KOHTPOJIbHBIE PAOOTHI,

DK3aMeH, peUTHHT-TUIaH

5. YueOGHO-MeTo1n4YecKoe U MHPOPMAITMOHHOE 00ECTICUeHNEe TUCITUTLINHBI

5.1. TlepeueHb OCHOBHOW M JOMOJHHUTEIBHOW y4eOHOW JIMTEPaTyphl, HEOOXOIMMOI

JJIs1 OCBOCHHUSA AUCHUIIIIMHBI

5.2. IlepeueHp pecypcoB  HH(POPMAIIMOHHO-TEICKOMMYHHKAIIMOHHON  CETH




«lHTEpHET» W TPOTPaMMHOrO OOecredyeHus, HEeOOXOAMMBIX [UIS OCBOCHHS

JUCHUILINHBI

6. MarepuanbHO-TeXxHUYeCKas 0a3a, HeoOXoaumast JJIsi OCYIIECTBICHUSI 00pa3oBaTelb-

HOro mpomnecca 1o JuCuuIiIngae




1. IlepeuyeHb MJIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHs 1O JUCHHUILINHE, COOTHECEHHBIX C

YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI NPOrpaMMe HHIAMKATOPAMH J10CTHKEHUS] KOM-

neTeHnuii

ITo nToram oCBOCHMSI AUCITUIUIMHBI OOyUYAIOIIUNUCS JOIKEH JOCTUYD CIIETYIOITIX

pe3ynbTaTOB OOYyUCHHUSL:

(nH) ecTeCTBEHHBIX

HAayK, U UCIIOJIb30BAaTh
uX B
npodeCcCHOHAILHON
JeSITeIIbHOCTH

CCTCCTBCHHLIX HAYK.

Kareropus ®opmupyemas Kona u nanumenoBanue Pe3ysbTaThl 00y4eHus 1m0
(rpynma) KOMIIeTeH U HHINKATOPA T0CTHKe- JUCIUILINHE
KOMIIETEH- HHSl KOMIIETeHIINU
il

(npu HAIH-

gyuu OIIK)
Teoperude- | OIIK-1 Crioco6en OIIK-1.1. 3HaTh OCHOBHBIE MOHSATHUS
CKHE U TPaK-
TquCKHS MIPUMEHSATD OO0Omagaer 0a30BBEIMU u (hakTel Kypca «lIpukna-

aMEHTAJIbHBIE HOU KIIMOHAJIbHBIN
OCHOBEI IIPO- yrn SHaHWAMM, Pyu
aHaIU3»

¢deccuoHanb- | 3HaHUA, IIOJIy4YECHHBIMU
HOM [OJIy4YeHHBIE B 00acTu | B 00J1acTu
JEATENBHOCT | MAaTEMaTUYECKUX U MaTeMaTHIeCKHX 1 (HTH)
u

OIIK-1.2.
VYMeeT uCnoIb30BaTh UX
B

YMers Ucosbp30BaTh OC-
HOBHBIE MOHSTUA U (DAKTHI

NpodecCHOHaNbHOH Kypca «[IpuknaiHoii GyHK-
ACATCIBHOCTH. IIMOHAJIBHBIN aHAIIA3» B
npodecCuoHaNTbHON
eI TENILHOCTH.
OIIK-1.3.

Nmeer HaBbIKK BBIOOpA
METO/IOB pEeIlIEHHU 3a7au
po¢eCCHOHATBHON
JIeATETbHOCTH HA OCHOBE

TCOPCTUICCKUX 3HAHUIH.

Brnaners HaBbIKaMU BbI-
6opa

METOJIOB pEIICHUS 3a/1a4
npodecCuoHaATBHON
NeSITEeIbHOCTH Ha OCHOBE




TEOPETUYECKUX 3HAHUH 110
nucuuruinee «l Ipukian-
HOU (PYHKIIMOHATHHBIN
aHaIu3»

2. LUenu 1 mecto gucuUNAnHbI B CTPYKType obpa3oBaTenbHOM Nporpammbl

Hucunmmna «[IpukiagHoil GyHKIMOHATIBHBIN aHATN3)» OTHOCUTCA K 0053aTeNIbHON YacTH.
JucuuiuinHa uzydyaercs Ha 3 Kypce B 5, 6 cemecTpax.

[lenn wu3yyeHUs AMCUMIUIMHBL: (POPMHUPOBAHUE MATEMATHUUYECKOM KYJIbTYphl CTYIEHTOB;

OBJIAACHUC COBPCMCHHBIM allIiapaToM aHaJinu3a IJIsd JaTbHEUINET0 HCIIOIb30BaHUSI B APYyrux
00/1acTIX MaTEMATHKH U AUCHUIIIMHAX €CTCCTBECHHO-HAYYHOT'O LIUKJIA.

3. Copnep:xanue padoueii mporpaMmbl (00beM THCHHUILUIMHBI, TUIBI U BUAbI Y4eOHBIX 3a-
HATHH, y4eOHO-MeToAuYecKoe oOecneyeHue CaMOCTOATeIbHOM padoThl 00yuaro-

HIMXCH)

O6bvem mucuumnuabl «lIpuknagHoit ¢yHKIMOHATBHBIA aHanu3» coctaBiser / 3ET, wmm 252
aKkaJeMHYeCKHX YacoB, B TOM YHCJE€ KOHTakTHas paborta c mpernonaBarenem 137,9 dacoB u
caMmocTosiTeNbHas paboTa cTyaeHToB — 79,3 yaca.

Coneprkanue paboueit mporpaMMsl rpejcTaBieHo B [Ipmtosxenun Ne 1.



4, @DoH/ OLIEHOYHBIX CpeacTB Mo JTMCHUILIMHE

4.1. IlepeyeHb KOMNETEHIIUI U HHAUKATOPOB JTOCTUKEHUsI KOMIIETEHIMH ¢ yKa3aHUeM
COOTHECEHHBIX ¢ HUMM 3aIIAHUPOBAHHBIX Pe3yJbTATOB 00y4eHHsl 110 JUCIUILJIMHE.
OnucaHue KPpUTEPHEB U MIKAJ OLEHUBAHUS Pe3yabTATOB 00y4YeHHs MO TUCHHUILIHHE.

Kon u popmynuposka komnereniun: OINK-1 «crocoben nmpuMeHsaTh GpyHIaMEeHTaIbHbIC 3HAHUS,

IMOJIYYCHHBIC B 001aCTH MaTEMAaTHYECKHUX U (I/IJII/I) CCTCCTBCHHBIX HAYK, U UCIIOJIB30BATh UX B

HpO(i)eCCHOHaHBHOI;'I JACATCIBHOCTH)

s 3adera:
Koa n naume- | PesyabTartsl
HOBaHMeE UH- | 00y4eHMs MO <
AMKATOPA 10- | AMCHHUILIMHE putepun OuegHBaHH’I
CTHIKeHHSE pe3yNbTaToB 00yUeHUs
KOMIIETCHIINH «He
«3adTeHo»
3a4TEHOY
OIIK-1.1. 3HaTh O®parmenta | Chopmuposa
O6nagaer 6a- | OCHOBHBIE pHBIE IIpes]- | HHEIE
30BBIMHA OHSTHUS H CTaBJIeHUdA IIpeacTaBJIeH
00 OCHOB- | Ud 00
3HaHHUSMH, TI0- | (PaKTBI Kypca
H HBIX OCHOBHBEBIX
queHHLIMH ff pHKHa’HHO IIOJIOKEHU A IIOJIOKEHUAX
B 00sacTu u X C- | IUCIIMILITMHEI
MaTeMaTuye- (GYHKIIMOHAT | IUIIHHEL «[Ipuknanno
CKHX U (WJIH) BbHBIH «IIpuknans | j
€CTECTBEH- aHaIu3» ot yHKIMOHAT
HBIX HayK. q’yHKIfHOHa bHBIN
JIbHBIX AHAINU3».
aHaJIU3».
OIIK-1.2. VMeTh uc- Oparmenta | Chopmuposan
YMmeer uc- IIOJI30BaTh PHEBIE IIpel- | Hoe  yMeHHue
IOJIL30BATL UX OCHOBHBIE CTaBJIeHUA HCIIOJIB30BATH
00 OCHOB- | OCHOBHEIE
B MOHSITHS 1
HBIX METOAbI
HpO(i)eCSHO— (baKTI’I Kypca MeTomax JOUCITATLITIHEL
HaAJILHOU «[Tpuknan- TTHCITH- «[IpuKIIagHo
JeSITebHO- HOM QYHKIM- | mamHED 5
CTHL. OHAJIBHBIN «ITpuknann YHKIHOHAT
aHaJIu3». B o BHBILI
npodeccno- | QYHKIUOHA | qua sy,
HaJIbHOM JILHBIN
JIESITEBHO- aHaJlh3».
CTH.
OIlK-1.3. Brnaners ®parmenta | ChopmupoBan
I/IMeeT HaBBbIKAMU PHEBIE IIpE€J- | HblIe HaBBIKH
HaBBIKU BbI- BBI60pa CTaBJIeHUdA HCIIOJIb30OBAaHU
g OCHOBHBIX
Oopa




aHaJInu3».

METOJ0B pe- METOJOB pe- | 00  OCHOB- | METO/I0B
ICHUA 3a1a4 HIeHud 3agay | HPIX AUCITHAILIIHHBL
npodeccro- npodeccuo- | MeTonax «ITpukmaaHo
o o IOCIIH- U
HaJILHOM HaJIbHOMI ——
NEATEIbHOCTH | JIESITEbHO- JIpuKTanH yHKIHOHAIT
Ha OCHOBE CTH Ha OC- oif bHBIN
aHaJIH3».
TCOpeTI/I?eCKI/I HOBE bynKIHOHA
X 3HAHHH TeOpeTI/I‘-ISCK ILHELL
MX 3HAHUA 110 | oo oo
JUACIUATUIMHE
«IIpuknanno
"
byHKIHOHAT
BHBIN
aHaJIn3y.
Jns sx3amena:
Koa n Haume- | PesyabTarthl Kpurtepun oreHuBaHUS pe3yabTaTOB O0yUCHUS
HOBaHME UH- | O00yYeHHs MO 2
AMKATOPA 0- | JHCHHILTHHE 3
CTHIKEHHSI («He 4 S
(«Y noBierBo
KOMIECTCHIIHH YIIOBIICTBO («Xoporio») | («OTaruHO»)
PHUTEIIBHOY)
PHUTETBHO)
OIIK-1.1. 3HaTh ®parmenTta | Hemommbie Cdopmuporan | ChopmupoBan
O6HaﬂaeT 6a_ OCHOBHBIC PHBIE IIpeJ]- | IIpeacTaBJie- HBbIE, HO | HbIE
30BBIMH OHSTHS u | cTaBIeHHA HHUSA 00 | comepskariue cucTeMaTudec
06 OCHOB- OCHOBHBIX IIO- OTOeJIbHbIEe KHue
3HaHHUSMH, TI0- | (PaKTBI Kypca
H HBIX JIOKEeHUAX HpO6eJIbI IIpeacraBJaeHN
queHHBIMH ff pHKHaHHO IIOJIOKEHUA JAVCIIUITJITHBL IIpeacraBJICHU g 06 OCHOBHBIX
B 001acTi Hu X muc- | «[IpukmagHO | A 00 OCHOBHBIX | IOJIOMKEHHUAX
MareMaTnyuc- (l)yHKI_II/IOHaJI ITUITIJINHBI it TIOJIOSKEHU X JUCITUIIJIVTHBL
CKUX U (MJM) | bHBIN «IIpuknanx YHKIHOHAT Z[I/EICHI/IHJII/IHBI _ | «IIpukmanso
eCTECTBEH- aHaJIN3» o —_— «[Ipuxmannout | j
HBIX HayK. QYHKIMOHA | 4pammisy. (I)YHvKHI/IOHaJ'IB YHKLHOHAT
JIBHBINA HBIN aHAJIN3)). BHBIU
aHaJIU3». aHaAIIM3.
OIIK-1.2. VmMeTsb uc- ®parmenTa | B mesom | B mesiom | CchopmupoBan
yMeeT Huc- II0JIB30BATH PHBIE IIpeJ- | yCIIeIlTHOe, HO | yCIIeIITHOe, HO | HOe yYMeHue
OJIb30BATH UX OCHOBHBIE CTaBJIeHUA HEe coaepixaIliue HCIIOJIB30BaATh
06 OCHOB- cucreMaTmuue- OTOeJIbHbIE OCHOBHBEIE
B MOHSITHS U
HBIX CKoe HpO6eJII)I MeEeTOAbI
HpO(l)eCSHO— (l)aKTLI Kypca MeToagax HCIIOJIB3OBAHNU HCIIOJIb- JUCITUITIJINTHBI
HaJIbHOU «IIpuknan- TUACITH- e  OCHOBHBIX | 30BaHUe «Tpukitanno
nesATeNbHO- HOM (IJYHKI_[I/I- IIJIMHBL MEeTOI0B OCHOBHBIX "
CTHL OHAJILHBIN «[IpuknagH | AUCUMIIMHEL | METOZIOB (yHKIMOHAT
AHAIH3Y. B oif «IIpukiiagHo | AMCHMILINHEL BHBLH
7 «IIpuknamao
npodeccro- | pyHKIHOHA | M “Up P —
HaJIbHOM JbHBIH Gynxuuonan | 1
NeATeNbHO- | AHAJIU3Y. bHBIN bynxumoHan
AHaIU3. bHBIN
CTH.




OIIK-1.3.
Nwmeet
HABBIKHU BBI-
Oopa
METO/IOB pe-
HICHUS 33]1a4
npodeccuo-
HaJIbHOU
JESITeIIbHOCTH
Ha OCHOBE
TEOPETUUYECKHI
X 3HAHUU

Bnaners
HaBbIKAMU
BBIOOpA
METO/IOB pe-
LIeHUs 3a/1a4
npodeccuo-
HaJIbHOU
NesITeNbHO-
CTH Ha OC-
HOBE
TEOPETUYECK
WX 3HAHUU IO
TUCIUILINHE
«IIpuknanno
i
GbyHKIIOHAT
bHBIN
aHAIN3Y.

DparmenTa
pHBIE IIpen-
CTaBJIeHUdA
00 OCHOB-
HBIX
MeToax
JOVICITH-
IIJINHBI
«ITpuknann
on
byHKIIOHA
JILHBIN
aHaIIM3Y.

B mesiom
ycIentHoe, HO
HEe
cucremMaTmuyec
Koe
IpuMeHeHUue
HaBBIKOB
IIpPUMEHEeHUA
OCHOBHBEIX
METOJIOB
IOUCITUILINHBI
«ITpukiagno
"

byHKIIMOHAT
bHBIN

aHaJInu3».

B 1IeJIOM
yCcIernrHoe, HO
coJZiep:raIme
OTIOeJIbHBIC
po0eJThI
IpUMeHeHUue
HaABBIKOB
HCIIOJIb-
30BaHUA
OCHOBHBEBIX
METOI0B
JVICITUIIITNHBI
«Tpuknanno

(v

i
(dbyHKIIOHAT
bHBIN
aHaIu3».

TlosHoCTEHIO
chopmupoBan
Hble HABBIKU
HCIIOIb30BAHM
A4  OCHOBHBIX
MeTOH0B
JUCITUILIAHE
«Ipuxnanno
51

GyHKIIMOHAT
bHBII
aHaJn3».

Kputepusmu onieHuBaHus SBISIOTCS Oalibl, KOTOPbIE BHICTABIISIIOTCS MPENOIaBaTENIEM 3a
BUJBl JICATCIBHOCTH (OLCHOYHBIC CPEACTBA) IO HTOraM HM3ydeHUs Monyneil (pasnaenoB
JUCIHUILTHHBI), IEPEUYUCICHHBIX B PEATUHI-IUIAHE TUCHUILIHHBI.

B nepBoMm cemecTpe — 3ayeT MO UTOraM TEKYIIErOo U PYOEKHOIO KOHTPOJISA: TEKYILUi

KOHTpOJIb — MakcuManbHO 49 OamoB, pyoexHsii — 51 Gamn, moompurensHble Oamasr — 10

6amoB. J{ns nmonydenus 3adera Heooxoaumo 60 wu G6onee 6amuioB u3 110 BO3MOXKHBIX..

Bo Bropom cemectpe — sx3amen — 30 6aiioB, TeKymuii KOHTPOIb — MakcuMmyM 40 6asios;

pyOeKHBIN KOHTPOJb — MakcuMyM 30 0astoB, moompuTelbHbie 6amibl — MakcumyM 10.

[Ixasner olleHUBAHUS:

ot 45 110 59 06aIoB — «yIOBIETBOPUTEIHLHOY,

ot 60 1o 79 6amnoB — «xoporIoY;

ot 80 0aI0B — «OTIUYHOY.




4.2. TunoBbie KOHTPOJIbHbIE 32JaHUS WM HHbIE MATEPHAJIbI, HEOOXOAUMBIE LTSI

OLlCHUBAHUSA pe3yJbTAaTOB 06yqe}mﬂ 10 JTUCHUIIIMHE, COOTHECCHHBIX ¢ YCTAHOBJICHHBIMHA

B 00pa30oBaTeJIbHOI NpPOorpaMMe HHAUKATOPAMM JO0CTHKEHUS] KOMIIeTeHIUIA.

MeToanuyecKue MaTepHualJbl, oNIpeac/Al0Iue NpoucaAypbl OUCHUBAHUA PE3YJIbLTATOB

06y'—l€HI/Iﬂ Mo JUCHUIIJIMHE.

Koa m HamMeHOBaHHe HHIU-
KATOPa A0CTUKEHUS KOMIIe-
TeHINH

Pe3yabTaThl 00y4eHus no quc-
HMILIHHE

OuneHouHbIe cpeaAcTBA

OIIK-1.1.

O6namaer 0a30BBIMH

3HAHUSIMH, TTOJTYYCHHBIMH

B o0JtacTu

MaTeMaTU4YeCKuX U (WJIH)
€CTECTBEHHBIX HayK.

OIIK-1.2.

YMeeT UCIOoJIb30BaTh UX B

npoQecCHOHAIbHON
JeSITeIbHOCTH.

OIIK-1.3.

Hmeer HaBBIKK BBIOOpA

METOJIOB PEIICHHUS 3a1a4

npodeccuoHanbHOM

JCSITeIbHOCTH HAa OCHOBE
TEOPETUYCCKUX
3HAHUU

3HATh OCHOBHBLIC IIOHATUS U
dakTel  kypca «lIpuxiagHoi
(GYHKIMOHATILHBIN aHATH3Y.

Ompoce! Ha 120. 3aHATHUAX,
TeCTHpPOBaHUE,
OK3amMeH

YMeTh UCIOJIB30BaTh OCHOBHbIC
noHsTUs U (akTel Kypca «lIpu-
KJIaAHOU (PYHKIMOHABHBIH
aHaJIM3» B

npodecCuOHAITBHON

JACATCIIBHOCTH.

Kourponbueie paboTsl,
TeCTUpPOBAHUE,
SK3aMeH

Bnaners HaBbikamMu BeIOOpa
METOJIOB PELIEHHUS 3a/1a4

npodeccCuoHaNIbHON
JIeSITEILHOCTH Ha OCHOBE
TEOPETUYECKUX  3HAHUM  T0
JUCLUIIINHE «IIpuknagHon

(YHKIIMOHAJIbHBIN aHAJIN3.

KonTpoabuble paboTsl,
TectupoBauue, PI'P
9K3aMeH

PeliTuHr—I1aH UCIUITIMHBI IPEJCTABICH B TPHIOKCHUH 2.




DK3aMEHAIHOHHbIE OUJIEeTHI

CprKTypa JOK3aMCHAIIlMOHHOI'O Ouiera. Ouier COACPXKUT JABa BOIIpoCa M3 CIIMCKa,

IIPUBEACHHOI'O HUXKC.

agblrwn

o

10.

11.

12.

13.

14.

15.

16.

17.
18.

IIpumepHBbIii epevYeHb IK3aMEeHALMOHHBIX BOIIPOCOB

IMpuxkaagnoii pyHKIUMOHANBbHBIN AHAJIU3.
JK3aMeHANMOHHbIE BOMPOCHI.

Metpuueckue npocrpanctsa (MII): onpenenenne, npumeps (R", C[a;b], 12),nenpepsisabie
0TOoOpakeHusl, FoMeoMOp(U3M, U30METPUSI.

3aMbIKaHHE MHOYKECTBA, 3aMKHYTbIE MHOXECTBA, cxoauMocTb B MII, Teopema 31.
3aMbIKaHHE MHOXECTBA, 3aMKHYTbIe MHOXKECTBA, cxoquMocTb B MII, Teopema 32.
3amMbIKaHUE MHOYKECTBA, 3aMKHYThIE MHOXXECTBA, cXoauMocTh B MII, Teopema 33.
[TnoTtHeIe U Bcroay moTHeie MHOXKecTBa B MIL. Cenapa6enbubie MIL. [Ipumeps! cenapa-
OenpHOTO U HecenapadeabHoro(!) MIIL.

[onxoTa MII. JIoka3aTebCTBO MOTHOTH IpocTpancTsa |12, nenonnora C[a;b] ¢ unterpans-
HOM METPHUKOM (I0K-BO).

[Tornonnenue. Teopema 35 o nononuenuu (6e3 qokazarenbcTBa). [I[pMHIMI BIOKEHHBIX 11a-
poB (Teopema 34 ¢ 1OK-BOM).

[Tpunnumn cxaTteix otoopakennit B MII (teopema 36). [Ipumepbl npuMeHEHUSI.
HopmupoBanuble IpocTpaHCTBA, IPUMEPHI C TPOBEPKON aKCHOM HOPMBI.

OBKIMAOBBI IPOCTpaHCTBa (onpezeneHue, npumepsl). Hepasencto Komm-bynskosckoro B
3BKJI. npoctpancTBe. Hopma B OII (mpoBepka akcroM HOPMBI).

OBKJIMIOBBI TPOCTPAHCTBA (ONpeaeneHue, mpuMepsl). HempepbsIBHOCTD JIMHENHHBIX Ollepa-
U U cKalsspHOTo Mpou3BeneHus B DIl OTHOCUTENbHO BBEJIEHHON HOPMBI (IIOCTIE TEOPEMBI
37 u cnencTBHs).

VYroa mexay Bekropamu B OI1. OpToronanbHocTh. OpTOroHabHAsL, OpPTOHOPMHUPOBAHHAS
cucteMsl, 6azuc. JIuHelHas 3aBUCMOCTb U HE3aBUCHMOCTb CHCTEM 3J1eMeHTOB. JleMma o
JMHENHON HE3aBUCUMOCTH OPTOTOHAJIBHOM CUCTEMBI 2JIEMEHTOB, HE COJIEPKAILEN HYIEBOU
anemMeHT B DIl

VYron mexnay Bekropamu B D11. OproronansHocTs. OpTOroHaNbHas, OpPTOHOPMHUPOBaHHAS
cuctemsl, 0azuc. OproroHaibHas cucreMa B cenapadensHom Ol He Oosee, ueM cueTHa
(JlemMmMa ¢ TOK-BOM).

VYron mexay Bekropamu B OI1. OpToronansHocTh. OpTOroHabHAsL, OPTOHOPMHUPOBAHHAS
cucreMsl, 6azuc. Teopema 06 opToronanusanuu (teopema 37).

VYroa mexay Bekropamu B OI1. OpToronansHocTh. OpTOroHabHAast, OPTOHOPMHUPOBAHHAS
cucremsl, 6azuc. CymiecTBOBaHHE OPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM D1
(cnenctBue U3 TeopeMbl 37 00 OPTOrOHANTHU3AINH).

HepasenctBo beccens u paBencTBo [lapceBanst. DKBUBaJEHTHOCTh 3aMKHYTOCTHU U MOJTHOTBI
JUIsT OPTOHOPMHUPOBAHHOM cHCTEMBI B cenapadenpHoM DI (Teopema 38).

OBKIMI0BHI ITpocTpaHcTBa. Teopema Pucca-®uiepa (Teopema 39).

KommakTHble 1 BriosiHe orpanndeHHble MHOXkecTBa B MII. Kpurepuit kommaktHocTr MIT.



19.

20.
21.

22.

23.

24.
25.

26.

27.

28.
29.

30.
31.
32.

33.
34.
35.

36.
37.
38.
39.
40.

41.
42.
43.

44,

OTtHocHTeIbHASI KOMITAKTHOCTH MHOXkeCTBa B MII. DKBUBaIeHTHOCTh OTHOCUTEIBHON KOM-
MIAKTHOCTH U BIIOJIHE OTPAHUYEHHOCTH AJIs oaMHOKecTBa MII. OrpaHn4eHHOCTh KOMITAKT-
HOTO (M OTHOCUTEJIBHO KOMIIAaKTHOT0) MHOXkecTB B MII. HenoctatouHOCTh OrpaHMueHHOCTH
MHO’KECTBA JUI €r0 BIIOJIHE OrPAHHYEHHOCTH B Geckoneunomepnom MIT (mpumep — I2).
Teopema Apriiena (kpuTepuii KOMakTHOCTH MHOXKecTBa B C[a;b]).

I'me6epToBo nmpocTpancTBo. [Ipumep. OproroHansHOE TOMOJHEHHE K MHOKeCTBY B [T,
nemMa niepea reopemoii 40.

I'mas0eproBo mpoctpancTBO. TeopeMa o pasznoxkeHuu I'Tl B npsMyro cyMMy OpTOrOHaIbHBIX
noanpocrpancTs (Teopema 40 ¢ JOK-BOM, B TOM YHCJIE JIEMMA B HEll).

I'mns0eproBo mpoctpaHcTBO. Teopema o pasznoxkenuu ['TI B mpsiMyto cyMMy OpTOrOHaJIbHBIX
noanpocTpancTs (Teopema 40 6e3 1ok-Ba, cneacTBUs 1-3 ¢ T0K-BOM).

['uie6epToBel MpocTpancTBa. Teopema 06 nzomopdusme st I'TI (Teopema 54).

Jlunelinble, HENpEpbIBHBIC, OTPAHUYCHHBIE (YHKIIMOHAIBI B HOPMUPOBAHHOM IPOCTPaH-
ctBe. Teopema 42.

JluneliHble HENpepbIBHBIE (YHKIMOHAIBI B HOPMHPOBAHHOM IPOCTpaHCTBe. J[Ba onpenerne-
HUSI HOpMBI (DYHKIIMOHAJIA U UX SKBUBAJIEHTHOCTH (JIeMMa I0ciie TeopeMsl 45).

JluneiiHble HenpepbIBHBIE (YHKIMOHAIBI B HOPMUPOBAHHOM MPOCTpPaHCTBE. TeopeMsbl 44 u
45.

Teopema 47 06 o0mieM Bue TMHEHHOTO HepepbiBHOTO pyHKIMoHana B ['T1.

JIuneiinble HENPEPBIBHBIE U OTPAaHUYEHHBIE OIIEPATOPBl B HOPM. IIP., HOpMa OIepaTopa, Teo-
pema 48 u nemma.

JIuneiinble HenpepbIBHBIE ONIEpaTOpbl B HOPM. IIp. CyMMa 1 IPOU3BEIECHHUE OIIEPATOPOB.
JluneiiHble HeMpepbIBHBIE OnepaTopbl B HOpM. 1ip. OOpatHbIil oneparop. Teopemst 49-51.
JluHeliHble HETIpEepBIBHBIE OnepaTopsl B HOpM. Ip. OOpatHsIii oneparop. Teopema 52 u
JeMMa.

CrnexTtp omneparopa u pe3osibBeHTa. Teopema 55.

ConpspkeHHBIH oniepaTop, Teopema S6.

OrpaHuyeHHble MHOXKECTBa B HOpMupoBaHHOM npoctpanctBe (HIT). KommakTHble MHOXe-
ctBa B HII. JleMMbI 06 OrpaHUYEHHOCTH M 3aMKHYTOCTH KOMITAKTa.

Brionne orpannuennsie MHOkecTBa B HII. Jlemma u Teopema 57.

Cnabas cxonumocts B I'TI. Teopema 59.

Cnabas cxomumocts B ['TI. Teopema 60.

Cnabas cxoquMocTh U ciiabast oTHocuTenbHas komnakTHocTh B ['TI. Teopema 61.

Brnionne HenpepriBHbIe onepatopsl B I'TI. OrpaHnueHHOCTH BIIOJIHE HENPEPBIBHOIO OIepa-
TOpA.

Brnionue HenpepriBHble onepatopsl B I'TI. Teopema 62.

CamocomnpsixeHHsie onepatopsl B ['TI. CBoiicTBa criekTpa U COOCTBEHHBIX BEKTOPOB.
Camoconpsikennsle oneparopsl B I'TI. Teopema ['mnb6epra-llIMuara (JleMMbI ¢ JOK-BOM,
Teopema 0e3 JI0K-Ba).

Camoconpsikennsle oneparopsl B I'TI. Teopema ['mns6epra-IlImuara (Jlemmsl 6e3 10K-Ba,
TeopeMa C JIOK-BOM).
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«[IpuxiagHoit QyHKIIMOHATBHBIN aHAIN3)
2018-2019 yueOnsrii rox

DK3aMeHalMOHHBINA OneT N

1. Merpuueckue npoctpanctea (MII): onpenenenue, mpumeps (R", C[a;b], 1?),menpeprbiHbIe
0TOOpaKEHHsI, TOMEOMOP(HHU3M, H3OMETPHSL.

2. CrekTp oreparopa u pe30JbBEeHTA.

Tlepeson onenxn u3 100-6a//IbHOM B YeTHIPEX0aJIBHY0 IPOU3BOAUATC CIEIYIOIIAM 00pa3oM:
- otsinaHo — oT 80 mo 110 6amtoB (BRaouas 10 HOOIIPUTEILHEIX 0AJIIOB);
- xoporIio — oT 60 mo 79 0asLIoB;
- YIOBJIETBOPUTEJILHO — OT 45 no 59 6asios;
- HeYIOBJIETBOPHUTEJILHO — MeHee 45 6aJsIoB.

[IpumepHbIe KPUTEPUH OLIEHNBAHUS OTBETA HA dK3aMeHe:
Kpurepumu oneunxu (B 0ainax):

- 25-30 0aJIIOB BBICTABJISIETCS CTYIEHTY, €CJIM CTYNEHT IaJjl HOJHbIE, PA3BEPHYTHIE OTBETHI Ha
BCe TeOpeTHYEeCKUe BOIIPOCHI OMIeTa, IPOoIeMOHCTPUPOBAJI 3HAHNE (PYyHKITMOHAIBHBIX BO3MOKHOCTE,
TEePMHUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMeHHE IPUMEHSITh TeOPeTHUYECKNe 3HAHUS IIPHU BHIITOJTHEHUHT
mpakTudeckux 3aganuii. CtymeuT 6e3 3aTpyIHEeHUH OTBETHJI HA BCE JOIMOJIHUTEIbHBIE BOITPOCHL.
[TpaxTudeckas yacTb pabOTHI BHITIOJIHEHA IIOJTHOCTHIO 0€3 HeTOUHOCTEH U OITHOO0K;

- 17-24 GaJJI0B BBICTABJIAETCS CTYAEHTY, €CJIU CTYIEHT PACKPBII B OCHOBHOM TEOPETHYECKUE
BOIIPOCHI, OHAKO JOIIYIIEHEl HETOUHOCTH B OIIPeAe/IeHNH OCHOBHBIX IMoHATHHA. [Ipu oTBeTe Ha
IIOIIOJIHUTEJIbHBIE BOIIPOCHI JOILYIIEeHEI HeOOoIbIIre HeTOUHOCTH. I1pu BHIITOTHe HUN IPaKTHYECKON
YacTu paboThI JOMYIINEeHbl HECYIIIeCTBEHHBIE OITUOKY;

- 10-16 6aJII0B BBEICTABJISIETCS CTYIEHTY, €CJIH IIPY OTBETE HA TEOPETUUECKHE BOIIPOCHI CTYIEHTOM
JIOTYIIEHO HECKOJIPKO CYIIIECTBEHHBIX OIITMO0K B TOJIKOBAHUY OCHOBHBIX MOHATHH. Jlornka u moJsrHOTA
0TBETA CTPAJAIOT 3aMETHBIMU U3bAHAMU. 3aMETHBI IIP00eJIbl B 3HAHUY OCHOBHBIX METOJIOB.
Teoperumueckue BOIPOCH B I[€JIOM M3JI0KEHBI JOCTATOUHO, HO ¢ IIPOITyckaMu MaTtepuasa. Mimeorcs
MIPUHITAIHAAIbHBIE OIMTUOKH B JIOTHKE IIOCTPOEHHA 0TBeTa Ha Boirpoc. CTyIeHT He pelluy 3agady ujin
IIPHU PeIeHn  JOIYIIeHbl TPyOblie OITHOKH,;



- 1-_10 0aJLJIOB BBEICTABJISIETCS CTYOEHTY, €CJIM OTBET Ha TeOpPEeTHUYECKHEe BOIIPOCHI CBUAETEJIECTBYET
O HEIIOHMMaHWU U RpaﬁHe HEeIIOJTHOM 3HAHUU OCHOBHBIX IIOHATUN M METOJIOB. O6Hapy3>ICI/IBaeTCH
OTCYTCTBHE HABBIKOB IIPMMEHEHUA TEOPETUIECCKUX 3HaHUMN IIPH BBIIIOJTHEHHNH IIP AKTHUYECKHX 3aaHuni.
CTy,I[EHT He CMOT OTBETUTHh HU Ha OJIUH JOHOJIHUTEIbLHBIN BOIIPOC.

IIpoMeRyTOYHBII KOHTPOJIb

B tectupoBanuu - olieHKa 2 0asuia 3a KaKablil mpaBuIbHBINA 0TBeT, O OaIoB-

HeraBI/IHBHHﬁ oTBeT. MakcuMalibHast BO3MOKHAS OIlCHKA — 36 Gamios

yCTHBIe OHpOCI)I HpOBOI[SITCSI Ha 3aHATUAX 110 Hepe‘-lHIO 3K3aMCHAIIMUOHHBIX BOHpOCOB, OTBET
OIICHUBACTC 110 IIKaJIC «3auTeHo- 1 0ami, «He 3auTeHo»-( 6amIoB.

3a Kak0€ 3a71aHie KOHTPOobHOM paboTsl Ne 1 BeicTaBisiercst ot 0 10 2,5 6amios (Bes
paboTa MOKET UMETh MAKCUMAJIbHYIO OIICHKY S 0ayiioB). 3a KaKaoe 3ajaHue KOHTPOJIbHOMN
pabotsl Ne 2 BeicraBisiercst ot 0 1o 2,5 6amos (Bcst pabota MOKET HMETh MaKCUMAJIbHYIO
ouenky 10 6amtoB). 3a kaxo0e 3aaHKe KOHTPOIbHOM padoThl Ne 3 BeicTaBisiercs oT O 10 3
0amtoB (Bcst paboTa MOKET UMETh MaKCUMAJIbHYIO OlleHKY 12 0aioB). 3a Kaxxa0e 3a1aHue
KOHTpOJIbHOHM paboThl Ne 4 BeicTaisiercst oT O 1o 3 6ayuioB (Bcst paboTa MOXKET UMETh
MaKCHMaJIbHYIO OIIEHKY 6 6ayuioB). 3a Kax10e 3a7aHnue KOHTPOJIbHOM paboTsl Ne 5
BoicTaBisiercst ot 0 10 3 6aioB (Best paboTa MOKET MMETh MAKCUMAIBbHYIO OIIEHKY 12 GayioB).
ITpu sTom O GayioB — OTCYTCTBHE PEIICHHS WA HETPABUIBHOE PEIICHNE, MAKCUMAJIbHBINH Oasut
3a 3aj[aHue — TOJIHOE MpaBUIIbHOE perierue. [Tpomexyrounsiit 6am, ¢ marom 1 (1,2,3) wiu ¢
mrarom 0,5 (0,5, 1, 1,5, 2) craBuTcs 3a HaTMYKE HETOJIHOTO PEIICHUS, @ 3aBUCHMOCTH OT

HEAOCTAaTKOB U HeTO‘-IHOCTeI‘/’I, UHAUBUAYAJIbHO B KaX/IOM CJIy4dac.



Tect mo Teme «Mepa n unTerpaj Jledera»

Bapuant 1

1) Kaxoe u3 nepeuancyieHHHbIX Hupke vMHoxkecrs A C E, e E = [0;1] x [0; 1],
HE SBJIACTCS 3JICMCHTAPHBIM T

A) A=[0:1/5] = [0:0].
) A=((1/8:1/2] % [0:1]) U ([0:1] x (2/3;3/4)).
VA={(ziy) e E: |z > 1/4, 0 <y <z}
)
)

[oN=

A={(zyy) e E: 0 < <1/3, y=1/3}.
Bee muozkecrsa A)-D) — anemenrapHbie,

2) Mepa asieMenTapHoro MHOGKECTBA, BCET/1a

A) Gosiie ero wnowa; B) pasua ero mwiomasy; C) Menbine ¢yMMb! IL10na-
Jlefl COCTaBIAIONINY ero NpaMOyTOILHUKOB; D) paBHa KBajJpary ero mioma/iu;
E) orpernt A)-D) ne sepul.

3) Mepa obbeaunenus ABYX 3JIeMEHTAPHLIX MHOKECTE BCEIIIA

A) He menbIne cyMuMBL MeD Kazk 1010 13 nux; B) ne Bosibine cyMybl Mep Kazk-
soro 13 ux; C) paBua ey MMe IWIoWAACH COCTARIAIOMUY X IPAMOYIO/ILIHKOR;
D) Goublne MaKCHMAJILHON 13 Mep 3TuX Apyx Muoxkecrs: E) yreepaxaenus A)-D)
HE BEPHDBI.

D
E

4) Bepxiiag vepa MOxeT ObiTh BbIMHCICHA,

A) TONBKO 115 3JIEMEeHTAPHBIX MHOZKECTB; B) TONBKO Jy1s1 HPAMOYTOJILHUKOB;
C) e g peakoro muoxkecrsa A C E; D) 1mounko g cuernnix obbeguinenunii
JJIeMeHTApHBIX MHOzKeCTB; E) vrsepxienus A)-D) He BepHbl.

5) Bepxniag u nuskugs Mepnl uzMepumMoro muoxkeersa A C F

A) ne Beerna passbi; B) sepxusg vepa ne Goabime nuknein mepor; C) sos-
MozKHBEL 00a Bapuanta A), B); D) xora Obl onpa w3 9rux Mep — Menpine 1; E)
orserst A)-D) He BepHbL

6) Muoxecrso A C E u3aMepuMo Tor/a U ToJAbLKO TOLIA, KO

A) ono snemenrapHo;

Ve > 0 3 anemenrapioe muoxkecrso Be @ p*(AADB:) = &;
Ve > 0 3 snementapuoe muoxectso By 1 p*(A\ B:) < &
e = 0: ¥V anemenrapuoro muoxecrsa Bz p*(AADB.) < &
oupepeacuud A)-D) ne pepiisl

7) Muomecrso A C E usmepumo u p(A) = 2/3, Ay C A uzmepumo, p(A\
Ayp) = 1/4. Haitru p(E N\ Aq).

A) 1/12; B) 1/6; C) 5/12; D) 7/12; E) 4/6.

8) Muomecrsa A, B C E usvepumbt, u(A) = 1/4; u(B) =1/2, pf(ANB) =
1/8. Haiirn p(AADB.)

A)7/8;B)a/8 C) ;D) 3/8& E) 1/2.

9) [lycre f: A = R, A C E — usmepumoe uo Jlebery anoxecrso, 4, = {z €
E: f(z) < ¢} Kakoe u3 npuseicunnix yreepxicinii ue sepuo?

A) Bcow dyukuma [ wsmepumva, 1o muomecrso {x € A | f(2)] < ¢} uzme-
punio Ve > 0.

B) Eciin mnoxkecrso A, uzmepunvo Ve € R, 1o f— usmepuvas Qyuims.

') Muomecrso A, # () Ve € R.

D) Eciu cpenu muoxkecrs A, umeercs: xorsd Obl 0JIHO He u3Mepumoe 10 .JJle-
Gery, To uMeercsd Heckornedno Muoro suadenuit ¢ € R, s KOTOPLIX MHOKECTBO
Ay ne uzmepunmo no JleGery.

E) Bee yrsepacaenus A)-D) sepubt.

10) yers f @ [=2m:27) = R, f(x) =
PABHO

A) 0 B)R; C) [—m 7], D) (—2m:27); E) [—2m; 27

2E2aZ

D
E

sin z|]. Muoxecrso A, = f~1((—oco; 7/2))



14) Iycrs f @ ]0:1] — R onpexenena popmynoil f(xr) = —|2x|. Boraucaurs
f fdpe.
[0;1]
A) 1; B) —%; C) %: D) -1; E) dpyuxuusa f ne uarerpupyema 1o Jlebery na
0:1].

15) Iycrs f @ [—m 7] — R onpeanenena hopuynoii f(x) = [cosz]. Boruunc-
s [ fdu.
[—'.'T:?T]
A)ymB) —m C) 1; D) 0; E) -1.
16) Yemy pasen f {z}du?
[—1:1]
A)2;:B)1;C)-2; D) 0; E) -1.
17) Yemy pasen [ {cosx}jdpu?
[0;]
A)-1: B) —=7/2; C) 0: D) «/2; E) 1.
18) Ilyers f : A — R — usmepuvast hyakius, 3ajandas Ha H3MEPHMOM
vuoxkecrse A C E. Kakoe u3 yrsep:kieHuil He sBjisercs: sepHbiv’

A) Een 3 J | (). 103 [ F(r)p.
B) Ecin 3‘} F(2)dp, 0 3 fA| £(2)dg.
O) Ben [1£(e)ldu = 010 [ f(x)dp=0.
D) Ec‘,'mj{ Flz)dp > 0o ﬁ flz)|dp > 0.

E) Bee yreep:/ieHus BepHbI.



IIpumepHoe 3ananue nias PI'P.

[Ipn Kakux A HPUMEHMM IPHHIUI C2KIMAIOIUX OTOOPayKeHHH B IIPO-
erpancteax L%(a,b) u Cla,b] x ypasnennio @pearoabsma 2-1o poja

b

2(t) = /\/ K(t,s)x(s)ds + y(t) ?

a

Haiitu Tounoe pemenne ypasHeHus. [ HAXOMKJIEHNs IPUOIHIKEHHOTO
pelreHns COCTaBUTh IPOTrPaMMYy. B IporpamMme IpeycMOTPETD:
b—a

on

a) Taby/MpoBaHIe TOYHOrO PereHus ¢ marom h =

b) Beramcenenne nomepa L urepamun, obecnednsatomeil Toarocts (0, 01
1, mm
B merpuke C'[a, b], korga 3a nepsoe npubmkenue Gepercst 4 (t) =
y(t). Bamerum, yro L oupejeisiercs u3 HepaBeHcTBa

—— - p(ry,19) < 0,01,

riae # — koapdunuenTt crkaTus;

C) CpaBHEHHE TOYHOIO DelleHHs! C PUOJIMKEHHBIM, T.€. BHIYHCIICHHE

BeMYUHB [ = max xr(ty) — T(ty) |, tone x(frp) — 3HaAYEeHUI
ng<<2n| (tg) — T(tx) |, tme a(tk)

TOYHOTO pemennst, T(f;) — 3HATMEeHusT MPUONKEHHOTO DETeHst.

Bajanns npusesiernl B Tabmuie No 2. B oryere nokaszaTh COBOKYITHOCTh

3HAMEHNH A, JONYCKAIOMNX IIPUMeHeHHe IPHHINAIA C?KATBIX OTOOpayke-
unii B npocrpancrsax  L*[a,b], Cla,b], Tounoe pemenne ypasnenus,
sHadeHnsd dncenn [, uw R, a TakyKe IPHBECTH MIPOrPAMMY U 3aIl0/THEH-
Hyto Tabauiy Ne 1.

Tabnuua Nel.
k 0 1 2 . 2n
x(ty)
(1)




Tabnuuya Ne2.

NeNe K(t,s) y(t) a bl A |n
1. t%s cos3t | 0 1| 1 |8
2. t%s cos3t | 0 1| 1 10
3. ts et -1 1105 |10
A, ts ¢ |05 15] 05 |10
5. 1252 ‘“;” 03112] 06 9
6. ot 1 |o1l09]o05 8
7 ot ¢ |o1log|os |7
8. cosm(t — s) 1 0 1] 05 |10
9. cost sin s 1 0 210,25 10
10. sint cos s 1 -0,51051025 |5
11. et cos s sint 0 105] 06 |5
12. e?t sin s cost 0 05| 04 |10
13. et cos s 2sint | 0 |09 05 |8
14. el sin s 2c0st | 0 | 08] 05 |8
15. tsin s et 0208 04 |6
16. tcos s et 10110903 |8
17. t2es t 20 -1 2 |6




KonTtpoabsnas padora Nel

Bapuanr 1.

Nel.  Jokasarn:

m ™
a) U Ar= N Ap. rac Ay..... A, C X, X - 6a30B0C MIHOKCCTEO.
k=1 k=1

b) ACBU(AADB)

N2, E = [0,1] x [0.1]: A C E, A-mwmepmio, p(A) = 5 A C A, (A\A4y) —
wsmepino, 1 (A\ Ay) = 3. doxasars, wro Ay — wsmepunto, u naitrn p (A), p(E\ A).

N3, Haitrun nosnyio sapuaiio hyusiun [ () va orpeske [—1; 1], ecomn f () = sgn ().

KonrpoJabHnas padora Ne2

1) Jokazkure, 410
(B\C)\ (B\A) C A\C
2) Hoxazkure, 1ro HyHKIMs [ H3MepUMa Ha MHOAKeCTBe X, ecu

], —1<x<l

X =[-1;2], flz)= {{1} 1< <2,

3) IlposepuTh, apisercd JTu OV KIS £, 3aJalias 11a IpoCTPalCTBe X2
Merpukoil B X, ecim

a) X =12

. 1/2
p(:r-y)—(Z(ﬁzk—nsz) cor=(&,8 ), y=(mp, .. )

k=1

6) X =R p(z,y) = [|z| — [y]|-
4) fpiseTcs M 10CIEI0BATCILHOCTL {:r(")} hyHIaMEHTATLHOH? ¢XO/15-
nieitca B MeTpudeckoM npoctpancrse (X p)? OTrer obocHoBaTh.

X =C[0;e], 2"(t)=1In (1 + %) s n=1,2,...,

pla,y) = max |x(t) — y(t)].
te[0:e]



KonTtpoabHnas pabora Ne3

Bapuanr 1.
Nel.  TIpwm xakux o € R orobpamenne [ : [0; %] — [0 %] zajgapaeMoe dyukmmeii f(x) = =%,

c2KuMalonee?
1
Ne2.  TIposeputn, ompeenseT au hyuxmus ||| = nl[axl ! (8)] + [ |(t)] dt nopmy ma V[0, 1]?
te[0,1 0

Ne3.  BbigcHHTB, CXOMUTCA U B HOPMHpOBaAHHOM TpocTpanTcee C[0, 2] mocieloBaTelbHOCTD
t

xn(t) = € n. HaltTu mipesies1, ecim ¢XoinTes.

1
Ned.  Spasercs au Gyukuponan F(x) = [t3x(t)dt munefinniv 8 C[0,1]?
0

KonrtpoJabsHnas padora Ned

Bapuant 1
1) X =cW 0; 2],
e :,10 X "It.
MHIMN+Q%M(H

a) IIpoBepuTsh aKCHOMBI HOPMBIL.
6) Haiitu ||2||, ecomn 2(t) = sint + cost.
2) a) OproroHaIl30BaTh, a 3aTeM HOPMUPOBATH CHCTEMY 9JIEMEHTOB

e =(1,20,..)., 2P =(-1,0.0....), ® =(0,0,0.1,0,0,...)

B ribeprosom npocrpancrse X = [2 nag R.
6) B aron ke riibheproBoM HPOCTPAHCTBE HANTH OPTOTOHAILHOE 10O
wene ML, ecin

M= {:l“- = (D, 0,0,84,&5,8.0,0, ... )}. &, &, & € R



Konrpoabnas pabora NeS
1) X =0 1],
1
el = [ fa(t)]d ¢
0

a) [TpoBepuThL AKCHOMBL HOPMBEL.
6) Haitru |||, ecomn 2 = In (£ +1).
2) a) OpToroHaIn30BaTh, & 3aTeM HOPMHUPOBATH CHCTEMY 9JeMeHTOR

ri(t) =1, wa(t) = cosml

B ribGeproson npocrpanctee X = L2(0;2) maa R.
6) B aron ke rusibheproBoM IpoCTPAicTRE HATH OPTOTOHAILHOE JOTIO-
nene ML, econ

M=Az(t): z(1+t)=z(1—1), Vi € (0;1)}.

5. YuebHo-MeToanUYeckoe U HHGOPMANIMOHHOE O0ecnedeHHe TUCHHIIIAHBI

5.1. IlepeyeHb OCHOBHOI U 0TOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AMMOM 1151
OCBOCHMS THCIUIIHHBI

OcHoBHas iuTepaTypa:

1. DneMeHTHI Teopuu QYHKIHIA U GYHKIIMOHATBHOTO aHAIM3a [DNEeKTPOHHBIN pecypc] :
yuebnoe nocobue / A.H. Konmoropos, C.B. ®omun. — DiekTpoH. qaH. — MoCKBa :
dwuszmariur, 2009. — 572 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2206. — 3arm. ¢ sxpana.

2. OyHKIMOHATBHBIN aHAIHM3 [DIIEKTPOHHBIN pecypc]: mabopaTopHbie paboTHI IS CTY-
IeHTOB 3 Kypca (hakynpTeTa MaTeMaTHKU ¥ MH(POPMAIIMOHHBIX TexHosoruii / bam-
KMPCKHUI rOCYAapCTBEHHBIM YHUBEpCUTET; cocT. P.A. bammakos; H.H. AutkyxuHa,
A.A. Maxota. — Ya: PULl baml'VY, 2017. — DnekTpoH. Bepcus ned. myOIuKaIm.
— Jloctyn Bo3MokeH uepe3 DiaeKTpoHHyo 6ubianoreky bamly. —

<URL:https://elib.bashedu.ru/d

3. JloctepHuk J1.A. KpaTkmin Kypc GYHKUMOHaNbHOro aHaau3sa [dnekTpoHHbi pecypcl:
yyebHoe nocobue / J1.A. ToctepHuk, B.N. Cobones - CM6: flanb, 2009 - 270, [1]



https://elib.bashedu.ru/dl/local/Bashmakov_Aitkuzhina_Mahota_sost_Funkcionalnyj%20analiz_mu_2017.pdf
javascript:DoNothing()
javascript:DoNothing()

c.http://e.lanbook.com

JlonoJHUTeIbHAA JINTEpaTypa:

4. Mepa u uHTerpai [InekrpoHHslid pecypc]: kype nekuuit / P. A. bammakos, A.

A. Maxora, P. C. IOnmyxameros; baml'V. — Ya: Uzn-e baml'y, 2012. — DnektpoH. Bepcus

ned. nyonukanuu. — JlocTyn BO3MOXeH yepe3 DIeKTpoHHyto 6nbnanorexy baml'y. —

<URL:https://elib.bashedu.ru/dl/corp/BashmakovMera i IntegralKursLekcii.2012.pdf>.

5 I'vpesuy A. I1.. Kopues B. B., Xpomos A. I1. — C6oopHUK 33734 110 G YHKIIMOHAJIHLHOMY

anaymzy. CN6: Naxb, 2012

5.2. Illepeuensb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOM ceTu «AHTepHET» N
NPOrpaMMHOI0 odecrieyeHusi, He0OXOAMMBIX JJI5l OCBOCHHS TUCHUTLIUHBI

A. Pecypcsl nH(bOpMalnOHHO-TEIEKOMMYHHKAITMOHHOM ceTu «IHTepHeT».

HIEKTPOHHC-
DufmoTETHAR CH-
crema 2B Baml¥s

Cobersensas
TpoRHAR  GubonoTeRa
yuaefHEX  H  HAY9-
HEX  SIEKTPOHHRED
H3IAHMI, KOTOpAs!
BEJIHOMAEET  H3JAHHS
npenoiasaTened
Baml™y

WTER-

ARTopH3OBAHHKL
JOCTYIL 10 IIAPUIHY
H3 G0 TOMKH CETH
Hateprer

Perncrpamus 8 Bub-
JIHOTERE Baml™y,
JanpHelnmi  gocTyn
U3 M0G0 TOUKH CEeTH
Hareprer

https://elib.bashedu. ru/

2 | PaekTpoHAC- Gub- | Hommorexcropan  BJ | ArTopusosasHkil Perncrpanmns w3 cern | hitp://www. biblicclub.ru
MHOTEYHAS  cHcTeMa | yuelHEX B Hayd- | goctyn no  mapoaio | baml'V, nannaedimmmi
¢ YHHEEDCHTETCKAE § | HRIX  WIEKTPOHHRI | B3 RGO TOUKH oETH | JocTyn 03 Jboil Tow
Bubnuorera onlines H3IAHHI Warepser k# ceTH HaTepner

3 | PaerTponEs- Nommorekcrosas B/ | Artopusosanssi Permcrpanus w3 cetn | http://e. lanbook. com
BubnnoTeHAR cH- | yuebHEX B HAyY- | gocTyn no  napoaky | Baml'V, nanssefinmi

CTEMA
iJ[aHE»

H3JATeJILCTHEA

HEIX
H3IaHHi

WEKTPOHHLIX

H3 G0 TOMKH CETH
HaTeprer

AOCTYI H3 G0l To-
KH CETH

B. HpOFpaMMHOC 06ecnequI/Ie, HCO6XO,Z[I/IMOC JJIs1 OCBOCHUA OUCTTUITIINHBI

1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Ne

r. JIutiensum 6eccpouHbIe.
2. Microsoft Office Standard 2013 Russian. [lorosop Ne 114 ot 12.11.2014 r. JIuneH3uu

OeccpoyvHbIe.

104 or 17.06.2013



javascript:DoNothing()
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https://elib.bashedu.ru/dl/corp/BashmakovMera%20i%20IntegralKursLekcii.2012.pdf
http://e.lanbook.com/view/book/3175/page2
http://e.lanbook.com/view/book/3175/page2

6.MarepuajibHo-TeXHHYECKasi 0a3a, HeOOX0MMAast VISl OCYLIeCTBJICHHSI

00pa30BaTeJIbLHOIO MPOIecca MO THCIAILIHHE

By sassaTHil HauMeHoBaHMe  000pyI0BaHHUS,

Hawumenosauue cenma-
JIM3UPOBAHHBIX ayIUTO- POrPaMMHOT0 obecIeueHnusI
puii, Ka0KMHETOoB, Jadbopa-

TOpUi

Aynutopus Ne 501
'YuebOnast MeOellb, JOCKa HACTEHHAS
MEIIOBasi, IEPCOHATBHBIA KOMIL.
crcTeMHBIi 6110k /Coreis-
4460(3.2)/CIGABAYTEGV-N710D3-
1GL/4Gh, TTpesentep
LogitechWirelessPresenterR400
(210134000003592), mpoekTop
SonyVPL-DX270, sxpaH py4HO#i
ViewScreenLotus 244x183 WLO-

1. yuebnaa ayoumopusn 0na npoeedeHus 3aHaAmuii 4304 Aynuropus Ne 502
ltekyuonnozo muna: ayauropus Ne 501 (dusmar xopryc - VaeGHas MeGes LIOCKa-HaCTeHHaSI
yuebHoe), ayantopusi Ne 502 (dusmar kopiryc - yuebHoe), enoBas ’

ayautopust Ne 517 (Dusmar kopmyc - yue6HOe), ay TUTOpHsE Ayauropns Ne517

Ne 528 (Pusmar xopryc - yuebHoe

B 6( N Pty N ¥ ﬁ . 'YueOHast MeOellb, J0CKa HACTEHHAs
. yueonan ayoumopus 0,11 npoeeoeHus 3anamuil
y Y P P MEJIOBasi, MYJbTHMEIHA-TIPOCKTOP

cemunapckozo muna: aynutopus Ne 517 (Dusmar kopmyc - Sony VPL-EX120, XGA, 2600 ANSI
yueOHOE), ’ ' '
ayauropust Ne 523 (Dusmar kopryc - yaeGHOE),
aymuropis Ne 526 (Qusmar xoprye - yaeGHoe) MatteWhite, moronounoe kperuieHne
3. yuebnas ayoumopus 01 nposfzIOeHuﬂ Z2PYNRoGLIX U L1 POEKTOpA, OCKA AY/IHTOP.
UHOUBUOYANbHBIX KOHCYNbmayuit. ayautopus Ne 501 NIA32

(®uszmar kopryc - yue6uoe), ayauropus Ne 502 (Ouzmat '

3,2 KT, 9KpaH HACTCHHBIN
ProjectaSlimScreen 200*200 cm

Ayautopust Ne 523
Kopryc - yueOHoe), ayautopust Ne 517 (Dusmar kopyc - VueGHas Mg6GJ'IL I;[ocxa HACTCHHAS
yuebHoe), ayanTtopusi Ne 523 (Dusmar kopiryc - yuebHoe), enoBas ’
ayautopust Ne 526 (Dusmar kopiyc - yue6Hoe), Aynuropus Ne526
aynautopust Ne 528 (Dusmar kopiyc - yuedHoe) VueGHas MeOeb, IOCKa HACTCHHAS
4. yuebHas ayoumopus 01s meKyuiezo KOHmMpPons u MeTOBAS ’
npomescymounoi ammecmayuu: Ayauropus Ne 528
aynuropust Ne 501 (Ousmar kopiyc - yuebHoe), ayuTopHst VueGHas Mg6en1> IJ)J[OCKa HACTeHHAs
Ne 502 (®usmar kopityc - yueoHoe), ayauropus Ne 517 MEIOBAs ’

(Pusmar koprmyc - yaebnoe), ayauropust Ne 523 (Ousmar
KopIyc - yue6Hoe), ayauropus Ne 526 (Ousmar Kopiyc -
yueOHOE),

aynutopus Ne 528 (Dusmar kopiyc - yueOHoe)

Yuranabublii 3270 Ne2
YueOHast Me0Oenb, ydeOHO-HarIsHbIe
mocoOusi, CTEHA 1O  IOXapHOH
0e30MacHOCTH, MOHOOJIOKH
CTallMOHApHBIE — & T, MpUHTEP — 1

leueHUuA ONA CamocmoAmenbHol padomol: INTATHHBIN 3a7
mT., CKanep — 1 mrT.

No2 (Dusmar Kopityc - yuebHOe)
I




[Mpunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUYPEX/JEHUE BBICIIEI'O OBPASOBAHUA
«BAIIKMPCKUU I'OCY JAPCTBEHHbBINM YHUBEPCUTET»

COJEP)XAHUE PABOUYEM ITPOI'PAMMBI

aucuuIuInHbL [IpuKTaaHoi GyHKIIMOHAIBHBIN aHaIK3 Ha 9,6 cemecTp
(HauMeHOBaHME TUCIMILIMHBI)

__OYHasg__

(dhopma oOyuenus

Pabouyro nporpaMMmy OCyIIeCTBIISIOT:

Jlexuuu: K.¢.-M.H., goueHT AGy3sposa H.D.

[IpakTuyeckue 3aHaTus: K.(.-M.H., gonent Ady3sposa H.O.

Bua padorsl O0BeM TUCHUILTAHBI
O6mas TpynoemkocTs auctuiuinabl (3ET / gacoB) 7/252
Y4eOHbIX YaCOB Ha KOHTAKTHYIO padoTy ¢ IpernoiaBaTesieM: 137.9
Jlexruit 68
NPAaKTUYECKUX/ CEMUHAPCKUX 0
JlaGopaTopHBIX 68

JpyTrux (rpynmnoBasi, MHAUBUAYalbHasl KOHCYJIbTALUs U UHBIE BUIBI
y4eOHOM IesTeTbHOCTH, IpeaycMaTpuBatroIire paboTy o0yJaromuxcs

C TIpero/iaBaTesieM) 1.9
VY4eOHbIX YaCOB Ha CaMOCTOATENbHYIO paboTy obydatomuxcs (CPC)

BKJTIOYAsl ITOJITOTOBKY K DK3aMeHY/3a4eTy 79.3
Y4eOHbIX YacOB Ha NOJTOTOBKY K 3k3ameny/3auery (KoHTpoIb) 34.8

dopma(bl) KOHTPOJIS:
3ayeT___5___ cemecTp

9K3aMeH___6__ cemecTp

24



/o

Tema u comep:xaHme

DopMa U3yUeHNS MATEPUAJIOB: JICKIIHH,
IIPAKTUYECKIE 3aHATUS CAMOCTOATEILHAS
paboTa ¥ TPYI0eMKOCTh (B Yacax)

OcHoBHAS U
IOIIOJIHATEIbHAL
JIUTEpaTypa,
peKoMeHayeMas
crygeHTam (HoMepa u3
CITHICKA)

Bamanudg o
€caMOCTOATeILHOI
paboTe cTyIeHTOB

®opmMa TEeKyIIIero
KOHTPOJIS
yCIIeBAEMOCTH
(KOJLJIOKBIY MBI,
KOHTPOJIbHBIE PAGOTEL,
KOMIIBIOTEPHBIE TECTHI
M T.I.)

JIK I[TP/CEM JIP CPC

2

3 4 5 6

8

9

DJIEMEHTHI TEOPUU
MHOECTB
(moBTOpEHUE)

1,2,5

Mepa Jlebera B R"2:
JJIEMEHTapHbIE
MHO>KECTBA M MX
CBOWCTBA, BEPXHSS U
HWDKHSIS MEPBI
MHOYECTBA,
HU3MEpUMbIC
MHOECTBa, KpUTEPUI
U3MEPUMOCTH,
(cueTHas)
aJJINTUBHOCTH U
HENPEPBIBHOCTH MEPHI
JleGera.

1,2,5

O06o00meHue Ha
HEOTpaHWYCHHBIC
MHOJKeCTBa, Ha R™n.
[Tonsatue aGcTpakTHOM
MEPHI.

1,25

W3mepumeble pyHknu u
HX CBOMCTBA.
Paznmunnie BUABI
CXOJUMOCTH
MOCJIETOBATEILHOCTH

1,2,5

3amanus
BBIJIAIOTCS
Mperno/iaBaTesieM
Ha Ka)KJIOM
1abopaToOpHOM

3aHsaTHN

Onpocel Ha
3aHATHUSX,
TECTUPOBAHUE




U3MEPUMBIX (YHKIINH,
B3aMMOCBSI3H MEKIY
HUMH.

3ananus
BBIJTAIOTCS
MperoiaBaTesieM
Ha KOKIOM
1abopaToOpHOM

3aHATUU

Wurerpan Jlebera ot
npocToil pyHKIUH U
€ro CBOMCTBA, HHTErpaJl
JleGera ot
IIPOU3BOJIBHOU
U3MEpPUMON DYyHKITHH.

1,2,5

IIpenenbHblil mepexo
M0J1 3HAKOM MHTEerpaia
JleGera, cBSI3b MEXKIY

1,2,5
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uMHTerpasamMu Pumana u
JleGera.

Mertpuueckue
IIPOCTPAHCTBA:
olpeJieNIeHue, IPUMEpPbI
OCHOBHBIX IIPOCTPAHCTB
U METPUK B HUX.
CxonuMocTb
H0CJIEI0BATEIbHOCTH.
3aMbIKaHUE, 3AMKHYTbIE
Y OTKPBITHIE
MHO’KECTBA.
HenpepeiBabie
OTOOpaKCHUS M.II.

1,3,4,5

[Tonnora u
nonoyiHeHue. [IpuHnun
BJIO’KEHHBIX IIAPOB.
CermapabenpHOCTb.

1,3,4,5

[IpuHnmn cxaTsIx
oToOpaxeHuil. Meton
NIOCJIE0BATEIbHBIX
npUOIMKEHUH.

1,3,4,5

10

KommaktHOCTE B
METPUYECKUX
MIPOCTPAHCTBAX

1,3,4

Onpockl Ha
3aHSTHSIX,
KOHTPOJIbHbBIE
paboter Ne 1, 2, PT'P

11

HopmupoBannsie
MPOCTPAHCTBA:
oTpeieTICHHE,
MPUMEPBI, THHEWHBIE
HETPEPHIBHBIC

(G yHKITMOHAJIBL.

1,3,4,5

3anaHus
BBIJIAIOTCS
Iperno/iaBaTeseM
Ha KaXI0M
71a00paTOPHOM

27



Teopema Xana-banaxa
B H.II.

3aHATHHN

12

Hopwma u sapo
dbyHKIIMOHANA,
COIPSIKEHHOE
IPOCTPAHCTBO,
KOPa3MEPHOCTH sizipa
JUHENUHOT O
dyHKIIMOHANA.

2.3

1,3,4,5

6 cemecTp

OBKJIMIOBBI IPOCTPaH-
cTBa (ompeeneHue,
npumepsl). Hepasen-
ctBo Kommu-byHsakoB-
CKOT'O B 3BKJI. IIPO-
crpancTBe. Hopma B
OIl. HenpepbIBHOCTB
JIMHENHBIX OIlepanui u
CKaJISIPHOTO IIPOU3BEIE-
Hus B DI otHOCH-
TEJIbHO BBEJIECHHOU
HOPMBI. YTOJ MEXIY
BekTopamu B OII. Opro-
TOHAJIBHOCTH. OpTOTO-
HaJIbHAsl, OPTOHOPMH-
pOBaHHas CUCTEMBI, Oa-
3uc. Teopema 06 opTo-
TOHAJIN3ALUY U €€ CIel-
CTBHUSL.

1,3,5

3agauus

BBIAAKOTCA
npenoaaBaTcicM

Ha

KaXKI0M

1abopaTopHOM

3aHATHHA

Ornpocsl Ha
3aHSTHSX,
KOHTPOJIbHbBIE
pabotsr Ne 3
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HepasenctBo beccens u
paBeHcTBo I[lapceBasi.
OKBUBAJIEHTHOCTh
3aMKHYTOCTHU U
MIOJIHOTBI JJIs1
OPTOHOPMHUPOBAaHHOU
CHUCTEMBI B
cenapabensaom OI1.
Teopema Pucca-
@Puiepa.

1,3,5

I'mns6eproBo
npocTpaHcTBO. Teopema
o paznoxxenuu ['TI B
OPSAMYIO CYMMY
OPTOTOHATBHBIX
HOJIPOCTPAHCTB.
Teopema 06
uzomoppuzme I'TL.
OO1IMHA BUI JIMHEHHOTO
HENPEePbIBHOTO
¢ynkimonana B I'TL.

1,3,5

3aganus
BBIIAIOTCSA
npernoaaBaTeneM
Ha KKIOM
71a00paTOPHOM

3aHITHA

Ormpocsl Ha
3aHATHSAX,
KOHTpOJIbHast paboTa
Ne 4

JInHeliHBIE
HETNPepPHIBHBIE
OMEepaTophl B
0aHaXOBOM
MPOCTPAHCTBE: HOpMaA
oreparopa, cymMMa u
MPOU3BEJICHUE,

1,3,5

3agaHus
BBIIAIOTCSA
nperoaaBaTeiieM
Ha KKIOM
1a00paTOPHOM

3aHSITHU

29



00paTHBII orepaTop.
CriexTp u pe3oibBEHTA.

BrnosiHe HenpepsIBHbBIE
OIlepaTopsl B
HOPMHUPOBAHHBIX U
THIBOEPTOBBIX
IIPOCTPAHCTBAX.

1,3,5

CornpsiKeHHbII
orepaTop.
CamoconpsKeHHbIE
oneparopsl B ['TI.
Teopema ['miib6epra-
[IImunara.

1,3,5

Ormpocsl Ha
3aHATHSAX,
KOHTpOJIbHast paboTa
Ne 5

DK3aMeH

UTOIo

68

68

79.3
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[Mpunoxenne Ne 3

PeliTHHT — JIaH JUCHUILINHEI

IpuxnagHoi GYHKIMOHAIBHBIA aHAIN3
CHEIUATbHOCTh «IIPUKJIAJIHAs MaTeMaTUKa U HHOOPMATHKAY

Kypc 3, cemectphl 5, 6 KoymyecTBo yacoB 1o yueOHOMY IutaHy 252.

[IpenonaBatens: AGy3sipoBa H.®D., k.¢.-M.H. ., JOLIEHT.
Kadenpa maTremaTudyeckoro aHammsa

Cemectp 1(5). 3auer.

Bunbl yuebHol nesTenbHOCTH bann 3a Yucino Oael
CTYJCHTOB KOHKPETHOE | 3aIaHMH 32 | yiynyMandbubil | MAKCHMAILHBLA
3aJjaHue ceMecTp
Moayis 1

«Teopus mepsl. UnTerpan Jlebera»

Tekylmuii KOHTPOJIb

1. AynuropHas pabora — 1 24 0 24

OIPOCHI Ha 3aHATHIX
PyOexHblil KOHTPOJIB

1. TectupoBanue 2 18 0 36

Moayis 2

«Metpurueckue IpoCTpaHCTBA»

Texymuii KOHTPOJIb

1. AynuropHas pabora — 1 25 0 25

ONPOCHI Ha 3aHATUAX
PyOexxHbIi KOHTPOJIb

1. [luceMeHHast KOHTPOJILHAS 2,5 2 0 5
pabota Ne1
1. [luceMeHHast KOHTPOJILHAS 2,5 4 0 10
pabota Ne2

[MoceraeMocTh (OaIbI BRIYUTAIOTCS M3 00LICiH CyMMbI HAOpaHHBIX OAIIOB)
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1. ITocewenue -6 0
JEKIIMOHHBIX 3aHATHH
2. Iocelenne MPaKTUYECKUX -10 0
3aHATUN
[MoompurenbHbIe OamLIbI 0 10
N TOroBbIii KOHTPOJIb
1. 3ager
UTOro -16 110
Cemectp 2(6). Dx3ameH.
Bunel yuebHolt ngestenpHoOCTH bann 3a Yucino OasIbl
CTYJICHTOB KOHKPETHOE | 3a[aHUM 32 | pypuMaiIbHell | MaKCHMAILHBIA
3a7aHue ceMecTp
Monayis 3
«HopmupoBaHHBIC U THIBOSPTOBBI TPOCTPAHCTBAY
Tekylmuii KOHTPOJIb
1. Ayautopnas paboTa- 1 30 0 30
OIPOCHI Ha 3aHATHSX
PyOexHblil KOHTPOJIB
1. [lucbMeHHAasE KOHTPOJIbHAS 3 6 0 18
pabota Ne3,4
Monyis 4
«JIuneiHbIe ()yHKIMOHAIIBI U OTIEPATOPHI B THIILOEPTOBBIX MMPOCTPAHCTBAX)
Texymuii KOHTPOJIb 20
1. AyauropHas pabora — 1 10 0 10
OIPOCHI HA 3aHATHSX
PyGexxHbIif KOHTPOJIb
1. [luceMeHHAast KOHTPOJILHAS 3 4 0 12

pabota Ned
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[Toceraemocts (0aIBl BRHIYUTAIOTCS M3 O0IIEH CyMMBbI HAOpaHHBIX OAJIOB)

1. INocemenne -6 0
JICKITMOHHBIX 3aHITHI
2. Ilocelenne MPaKTUYECKUX -10 0
3aHATUN
[MoompurenbHbIe OaLIbI 0 10
WTOroBb1ii KOHTPOJIb 30
1. Dk3ameH 15 0 30
HUTOTI'O 110
3aB. kadenpoit /___Wmkun X.K.

[IpenonaBarens
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