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1. Heau u 33124y QU CHUTLTHHBI

1.1. Heau TUCHUNIHHBI
chopMHupoBaTh y CTYAEHTOB (hyH/IaMEHTAJIbHBIC 3HAHUS B 00J1aCTH MaTeMaTHYECKOTO aHAJIN3a;
MaTeMaTHYeCKOro aHalu3a MpU PEHICHUH TPUKIAJIHBIX

HAYYUTHCA HCIIOJIb30BaTh MCTOAbI

HWH)XCHCPHBIX 3a1a4

1.2. 3agaun TMCHMIIHHBI
— cdopMuUpOBaTh y CTYIEHTa MPEACTABICHUE O POJM M MECTE MaTeMaTUKH B COBPEMEHHOM

MHpE;

— cdopMupoBaTh JOCTATOYHO BHICOKHM YPOBEHb MAaTeMaTHYECKON KYIBTYPBI JIJISl BOCIPHSITHS

TEXHOJIOTHI obecriedenns nHHOPMaMOHHON 6€30MacHOCTH 0OBEKTOB PA3IMYHOIO YPOBHS.

2. Mecto aucuuminnsel B ctpykrype OIIOIT

Hucnunmuna «Maremarudeckuit ananus» (b1.5.22) otHocuTcs k 6i1oky 1 (6a3oBast 4acTh).
[TpenmecTBYONMMEI AUCIUILTHHAME, (JOPMUPYIONIMME Ha4daJIbHBIC 3HAHUs, SBISOTCSA: Dusnka,

YncneHHbIE MCTOJBI.

[Tocnenyromumu TUCHUILIMHAME SBISIOTCsA: Kpunrorpadguyeckie MeTobl 3auThl HHGOpMaIny,
Teopus BeposTHOCTEN N MaTeMaTH4eCKasi CTATUCTHKA.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHUS JUCHUIIMHBI
[Tponiecc n3ydeHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIONUX KOMITCTCHITU:

- OIIK-2

CIIOCOOHOCTBIO KOPpPECKTHO IIPUMCHATL alliapar MarCMarudCCKoOro aHalin3a,

TE€OMETPHUH, anreOphl, AUCKPETHOM MATeMaTHUKH, TEOPUM BEPOSTHOCTEH, MATEMaTHYECKOW CTAaTHUCTHKH,
YHUCIEHHBIX METOAOB, METOAOB ONTHUMM3AIMKU JUIsi (QopManu3allud W peleHus 3aigad B cdepe

HpO(beCCHOHaHBHOﬁ ACATCIIBbHOCTH,

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HaTh OCHOBHBIC IIOHATHS TEOpPUU IMpenenoB; AuddepeHInanbHOr0 W HUHTErpabHOIO
WCUUCIICHUS; TEOPUH U PEepEeHIINATBHBIX YPAaBHEHHIA; TEOPHH (YHKIUH KOMIJIEKCHOTO IEPEMEHHOTO.

— yMeThb NPUMEHATh METoAbl AU(PQPEepeHINaTIbHOI0 U HMHTETPaIbHOr0 UCYUCICHUS (YHKLIUU
OAHOM M HECKOJIBKUX IEPEeMEHHBIX; TeopuH Au(p(epeHIUaIbHbIX YpaBHEHUH W TEOpUM (DYyHKIMMA
KOMITJIEKCHOTO IEPEMEHHOTO TP PELIeHUH TPO(heCcCHOHAIBHBIX 3a/1au.

— BJAaJeTh HAaBBIKAMHU MHCIIOJI30BAHUSA CTaHAAPTHBIX METOJOB M MOJENIEH MaTreMaTH4eCKOro
aHaJM3a MpH pelIeHuH MpopecCHOHAIBHBIX 33/1a4.

4. O0beM IMCUMIJIMHBI M BH/IbI Y4eOHOH padoThl
OOmast Tpy10EMKOCTh JUCHMIUIMHBI cocTaBiseT 13.0 3a4eTHBIX €IMHMIBI M IPEICTaBICHA B

Taonuie 4.1.

Tabnuna 4.1 — TpynoeMKOCTh AUCITUTUTHHBI
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Bunst yueOHOIM nesTeNbHOCTH Bcero gacos CemecTpsl
1 cemectp 2 cemecTp 3 cemecTp

AynuTOpHBIE 3aHSTHS (BCETO) 216 72 72 72
Jlexun 54 18 18 18
[IpakTnueckue 3aHATHA 162 54 54 54
W3 Hux B MHTEpPaKTUBHOM (hopme 60 20 20 20
CamocTrosiTenbHas paboTa (Bcero) 180 72 36 72
[TpopaboTka JIEKITMOHHOTO MaTepuaia 32 12 10 10
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSM, 148 60 26 62
ceMHUHapaMm

Bcero (6e3 3x3amena) 396 144 108 144
[ToaroroBka u cada sK3ameHa 72 36 0 36
OO01mas TpPyI0eMKOCTb, 9 468 180 108 180

3



3aueTHble EauHnUIB 13.0 5.0 3.0 5.0

5. ConepxaHue TMCHMILIUHBI

5.1. Pa3nean! AMCHUILINHBI X BUABI 3aHATHH
Paznenbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B Ta0bumie 5.1.
Tab6muna 5.1 — Pa3nesbl AUCUUIUIMHBL U BUJIbI 3aHATUN

Bcero
Ha3zBanus pa3nenioB TUCHUITIMHBI Jlek., u gflath pggi['q q(%ceZB q}:gﬁﬁ?fg;r;;e
HK3aMEeH
a)

1 cemectp
1 DnemMeHTHI BhICIIEH aJreOphI 2 8 6 16 OIIK-2
2 MHOTO4JIEHBI M UX CBOMCTBA 2 14 OIIK-2
3 [Ipenenbl U HEMPEPHIBHOCTH 4 16 18 38 OIIK-2
4 TIpou3BOJHBIE U UX MPUIIOKEHUS 6 18 22 46 OIIK-2
5 OYHKIIMY MHOTHUX TIEPEMEHHBIX 4 6 20 30 OIIK-2
Hroro 3a cemectp 18 54 72 144

2 cemecTp
6 NnterpanbHOE UCUMCIICHUE U €TO 6 24 12 42 OIlK-2
MPUIIOKEHUSI.
7 KparHble 1 KpUBOJIMHEHHBIC HHTETPAJIBI. 6 12 12 30 OIIK-2
8 IuddepeHnnanpHbie ypaBHEHUSI. 6 18 12 36 OIlK-2
Hroro 3a cemecTp 18 54 36 108

3 cemecTp
9 Ilone KOMITJIEKCHBIX YUCEN 2 10 12 24 OIIK-2
10 OyHKIIUYA KOMIUIEKCHOTO TTEPEMEHHOTO. 4 8 12 24 OIIK-2
11 YncnoBsle U PyHKIIMOHAIbHbBIE PSJIBL. 8 24 32 64  OIIK-2
12 OnepanmoHHOE UCUUCIIEHUE. 4 12 16 32 OIIK-2
Uroro 3a cemectp 18 o4 72 144
Hroro 54 162 180 396

5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprkanue pa3zesioB TUCHUTUINH (TI0 JIEKIMSIM) MPUBEIEHO B Taduie 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKITUSIM)

®opmupye

Tpynoe MBbIE

HasBanus paznenos CopneprxaHue pas3ienoB JUCUUIUIMHEI 110 JIEKIUSIM | MKOCTB,

q KOMITETEHI]

un

1 cemectp
1 DnemeHTs! BBICIIEN MHuoxecTBa. Onepanuy HajJ MHO)KECTBaMHU. 2 OIIK-2
anreopsl Oynkuuu. [Ipocreiimue cBoiicTBa QyHKIUH.
Hroro
2 MHOTOYJIEHBI U UX IToustne maorouseHa. CBOMCTBA U BUIbI 2 OIIK-2
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CBOMCTBA MHOT'O4JIEHOB.

Hroro
3 [Ipenensr u [Tonsitue mpenena ¢pynknuu. [locaenoBarenbHOCT U 4 OIIK-2
HETIPEPHIBHOCTD ee npenen. HempepsIBHOCTD (DYHKIIMU B TOUKE.

3ameuaresnbHble Ipesesbl. beckoHeuHo manbie u

OeckoHedHO 0oJbIINe (PYHKIHH.

Utoro 4
4 TIpou3BOIHBIE B UX HuddepennmpoBanue pynknun. [IponsBoaabie OIIK-2
MIPUIIOKECHUS BbICIIKX NOpsAakoB. Popmyna Teinopa. [IpaBuiio

Jlommurass. DxkcTpeMyMbl QYHKIIUH.

Hroro
5 OyHKIIUK MHOTHX [Ipenen u HEMPEPHIBHOCTD (PYHKIIMH MHOTHX 4 OIIK-2
IIEPEMEHHBIX nepeMeHHbIX. JuddepennupoBanne QyHKINH

MHOTHUX IT€PEMEHHbIX.

Hroro 4
Hroro 3a cemecTp 18

2 cemectp

6 UnTerpanbHoe Heonpenenennsliii unTerpai. Beruucnenue 6 OIIK-2
HCUHMCJICHHUE U €T0 HeompeaeneHHoro uHTerpana. OnpeaeneHHbIN
PUIIOKEHUSI. UHTETrpaj. Berauciienue onpeeaeHHoro HHTerpaia.

Htoro 6
7 KparHsle n Kparnbie naTerpansl. Berauciienue 1BOMHBIX, OIIK-2
KpUBOIIMHEITHBIC TPOUHBIX UHTETpaoB. KpuBOIMHEIHBIE HHTETPAIBI.
UHTETPaJIbI. Vrtoro 6
8 Muddepenumansupie  Juddepenunanbupie ypaBHEHHS NEPBOTo MOPSAKA. OIIK-2
yYpaBHEHHS. Juddepennnanbaple ypaBHEHHS BRICITUX TOPSIKOB.

Cuctemsl tuddepeHaTbHbIX YPaBHEHUH.

Hroro 6
Hroro 3a cemectp 18

3 cemecTp

9 Ilosie KOMITJIEKCHBIX [ToHsiTHE KOMIIJIEKCHOTO YKcia. TpUuroHoMeTpruieckas 2 OIIK-2
qrcen ¢dopma 3anrcu KOMIUIEKCHOTO uucia. M3Biedenue

KOPHSI U3 KOMIUIEKCHOTO YHMCIIa.

Hroro
10 ®ynkuuu @yHKIIMN KOMIUIEKCHOTO ItepemeHHoro. [Ipenen n 4 OIIK-2
KOMILUIEKCHOTO HEMPEPbIBHOCTH (PYHKIIUH KOMILJIEKCHOTO
MIEPEMEHHOTO. nepemeHHoro. [Ipon3BoaHas GyHKIIMN KOMILIEKCHOTO

nepeMeHHoro. MHTerpan oT pyHKIIMKA KOMIUIEKCHOTO

MIEPEMEHHOTO.

Hroro
11 Yucnoseie u [Tonstue uncnosoro psaa. [lpuznaku cxomuMocT OIIK-2

(GYHKIMOHATbHBIE PSJIBI.

psina. AGCOIOTHAS M YCIIOBHASI CXOIUMOCTb.
OYHKIMOHATBHBIN PAJl, €T0 CyMMa U 00JIacTh
cxomumoctu. CrenieHHbIe psaabl. Psaasr Teinopa. P
Jlopana. Oco0ble TOUKU U BBIYETHI.
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Hroro
12 OnepanmonHoe Psnpt @ypre. Uaterpan @ypre. [IpeodbpazoBanue 4 OIIK-2
HCUYUCJIEHUE. dypre. [IpeodpazoBanue Jlamaca.
Hroro 4
Hroro 3a cemectp 18
Htoro 54

5.3. Pa3nesbl AMCHMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbI Ty IIUMHU)
U obecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHUIIIMHAMUA
Paznenbl qUCIUTIIIMHBI M MEKIUCIUTIIMHAPHBIC CBSI3M C O0OCCIECUMBAIONIUMU (TIPEABIIYIIUMU) U
obecrnieurnBaeMbIMHE (TTOCIICAYIOMIMMHI ) TUCIUTUTHHAMY MIPEICTaBICHBI B Tabmuie 5.3.
Tabnuna 5.3 — Pa3aenbl AMCIUTUIMHBI 1 MEXKIUCITUTIIMHAPHBIC CBS3U

Ne pa3znenoB naHHON AMCHUIUIMHBL, 7151 KOTOPBIX HEOOXOAUMO U3yUeHHE

HamueHonaHue 00€ECTIEYNBAIOIINX M 00ECTIEYNBAEMBIX JUCIIUILTHH
JUCHUITIINH
1 2 3 4 5 6 7 8 9 10 11 12
[IpeauecTByOIMe JUCHUILUTMHbL
1 ®usuka + + + + + + +
2 YucneHHbIE METOIBI + + + + + + + + + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 Kpunrorpadpuyeckue

METOIbI 3aITUTHI + + + + + + + + + +
uHpopmaru

2 Teopus BepossiTHOCTEH

¥ MaTeMaTuyieckas + + + + + + + + + + +
CTaTUCTUKA

5.4. CooTBeTcTBHE KOMIIETeHIM I, (POpMHUPYeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, M BH/I0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPH H3yYEHUH AUCUMIUIMHBL, U BHUJIOB 3aHITHN
IpezCcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTcTBHE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYEHHM [HUCUUIUIMHBI, U BHU/IOB

3aHATUN
KoMrerenu Buel 3ansaTuii
@opMBI KOHTPOJIA
n Jlek. IIpak. 3aH. Cawm. pa0.
OIIK-2 + + + KontponpHas pabdora, Jlomaiinee

3amanne, Ok3amMeH, KoHCIIekT
camonoaroroBku, Onpoc Ha
3aHATHUAX, 3adeT, TecT

6. UHTepakTUBHBIE MeTOAbI U (GOPMBI OPraHU3aNUH 00yYeHUs
TexHOI0ruM UHTEPaKTUBHOTO 00yUYEHHS MPHU Pa3HbIX pOopMax 3aHATUHN NpuBeAeHbI B Tabnuie 6.1.
Tabnuma 6.1 — TexHOIOrMHM UHTEPAKTUBHOTO 00YYEHHUs IPU Pa3HbIX popMax 3aHATUI

WNHTepakTuBH
136
MeTtoabl NHTepakTUBHBIE JIEKIIHH, Y Bcero, u
MIPAKTUYECKUE
3aHATUS, U
1 cemectp

Mo3roBoii mTypm 4 4 8
ITouckoBeIl METOT, 2
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BricTymiienue B ponu 4 4 8
o0yyJaromiero
Pabora B komaHIe 2 2
Hroro 3a cemectp: 10 10 20
2 ceMecTp
Mo3sroBoi mrypm 4 4 8
PaGota B KOMaH;1e 2
[Ipe3eHTanuu ¢ UCTOIB30BaHUEM 6 6
MHTEPAKTUBHON JIOCKU C
00CyXJIeHHEM
BeicTyruienue B ponu 4 4
00yJaromiero
Hroro 3a cemectp: 10 10 20
3 cemectp
Mo3roBoii mrypm 4 8
PaGora B KOMaH1e 2
ITouckoBeliii MmeTox 2 2
BricTyruienue B ponu 4 4
o0yyaromiero
[Ipe3eHTanuu ¢ HCHOJIB30BAaHUEM 4 4
WHTEPAKTUBHOMN JOCKH C
00CyXIeHHEM
Hroro 3a cemectp: 10 10 20
Hroro 30 30 60
7. JlabopaTopHble padoThI
He npenycmorpeno PYII.
8. IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MPaKTHUECKHUX 3aHATUHN (CEeMHHAPOB) MpHBeIeHO B Tabnuie 8.1.
Tabnuua 8.1 — HaumeHoBaHME MpakTHUECKUX 3aHATUHN (CEMUHAPOB)
dopmupye
Tpynoe MbI€E
Hazpanus pa3nenos HaumeHoBaHMe MPaKTHUECKUX 3aHATUN (CEMHUHAPOB) = MKOCTD,
q KOMITETEHI]
uu
1 cemectp
1 DnemMeHTHl BhICIIEH MHuoxecTBa. 8 OIIK-2
anreopsl Wroro 3
2 MHOTro4IeHBI U UX @YyHKIMU U UX CBOWCTBA. MHOTOYJIEHBI. 6 OIIK-2
CBOICTBa Vitoro 6
3 IIpenensl u [Ipenen nocinenoBaTeIbHOCTH. 4 OI1IK-2
HCMpEPRIBHOCTR [Tpenen ¢pynxuu. HempepbIBHOCTh PYHKIUH. 8
3ameuarenbHbIe TIpeebl. beckoHeuHO Malbie U 4

O0eckoHeuHO OoJbIIHe (PyHKIUY.
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Utoro 16
4 TIpou3BOIHBIE U UX [Tpon3BoaHbIE PYHKIIHH. OIIK-2
TPHTIOKCHIA ®opmyna Tewnopa. [IpaBuiio Jlonurans.

OkcrpemyMbl pynknuu. [loaHoe nccienoBanue

(YHKIIMY ¥ TIOCTPOCHHE ee rpaduka.

Utoro 18
5 @yHKIIMM MHOTHX Ob6nacte onpeneneHus GyHKIUNA MHOTHX 6 OIIK-2
MePEMEHHBIX nepemeHHbIX. luddepennupoBanue GyHKIUAN

MHOTHUX ITIEPEMCHHBIX.

Utoro 6
Hroro 3a cemectp o4

2 cemecTp

6 UnrerpanbHoe Heonpenenennsplit uaTErpas. 12 OIIK-2
MCTUCIICHAC 1 €Io OmnpeneneHHblil MHTErpal. 12
TPUIIOKEHUSI.

Htoro 24
7 Kparnsle n Kparnbie nHTETpaNIbL. OIIK-2
KpHBONHHEHHBIE KpuBonuHeliHble HHTETpaIbI.
UHTETPaJIbI.

Uroro 12
8 Nuddepenunansusie  [AuddepeHunansabie ypaBHEHUS IEPBOTO MOPSAKA. OIIK-2
YPaBHCHMUA. Juddepennnansubie ypaBHEHUS BBICIIUX MOPSIIKOB.

Cucremsl muddepeHInaTbHbIX YPaBHECHHUH. 4

Utoro 18
Hroro 3a cemectp 54

3 cemecTp

9 Tlone KOMITJIEKCHBIX KommuiekcHbie uncina. 6 OIIK-2
aueen @OyHKIIMHY KOMIUIEKCHOTO TIEPEMEHHOTO. 4

Uroro 10
10 ®ynkuuu [TpousBoaHast PyHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO. 4 OIIK-2
KOMILICKCHOTO WuTerpan oT pyHKIIMU KOMIUIEKCHOTO IIEPEMEHHOTO. 4
NIEPEMEHHOTO.

Hroro 8
11 Yucnoseie u Uucnoseie psiabl. CXOOUMOCTH psifia. 6 OIlIK-2
(bYHKUMOHALHEIE PAABL DyHKIMOHAIBHBIN P, €70 CyMMa. 4

CreneHHbIE PSAABL. 4

Psnpr Teitnopa. 4

Psaner Jlopana. 2

OcoOble TOYKU U BBIYETHI. 4

Uroro 24
12 OnepanmonHoe Paabt @ypoe. 4 OIlIK-2

HNCYHCIICHHUC.

Wnterpan @ypse. [IpeodpazoBanue Dypoe.

[Ipeo6pazoBanue Jlamnaca.
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HTtoro 12
Hroro 3a cemectp o4
Hrtoro 162

9. CamocrosiTesibHasA padora
Bunasl camocrosiTenbHON paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIUHN TPEACTABICHbI B

Tabmuie 9.1.
Tabnuma 9.1 — Buabl caMocToATeNbHON paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIETEHIHH
dopmupy
Tpyno
. DVIS(S
Bunpl caMOCTOSATEILHON | €MKOCT
HaszBanus pasnenos DopMbI KOHTPOJIS
paboTsI b,
" KOMIIETEH
§197%051
1 cemectp
1 D1eMeHTHI BhICIICH [Tonrororka K 4  OIIK-2 JloMaiiiHee 3ajiaHue,
anreopsl MPaKTUYECKHUM 3aHATHSIM, KonTpomapHas padora,
CeMHHapam Ormpoc Ha 3ansaTusIX, Tecr,
[TpopaboTKa JIEKITMOHHOTO 2 Jk3aMeH
Marepuasna
Htoro 6
2 MHoOro4JIeHbI U UX IToaroroBka k OIIK-2 JlomaliHee 3a1aHue,
CBOMCTBa MPAKTHYECKUM 3aHSATHIM, Koncmexr
CeMHHapaM CaMOITOATOTOBKH,
KonTpompHuas T
[IpopaboTka JIEKITMOHHOTO 2 OO pokHas pabo a:l“
Marepuaa MpOC Ha 3aHATHAX, TecT,
DK3aMeH
Hroro
3 [Ipenensr u IToaroroBka k OIIK-2 JlomaliiHee 3agaHue,
HEIPEPHIBHOCTH MPAKTUYECKUM 3aHATUSIM, KonTpomnpHnas padora,
CeMUHapam Onpoc Ha 3ansATHSIX, Tecr,
IToxroroska x 6 Ok3ameH
MPAKTUYECKUM 3aHATHUSIM,
CeMHHapaMm
IToxroroBka k 4
MPaKTUYECKUM 3aHATUSIM,
CeMHUHapam
[TpopaboTka ITEeKIIMOHHOTO 2
Marepuana
Htoro 18
4 TIpou3BOJHBIE U UX IToaroroBka K 8 OIIK-2 JloMarrHee 3a1anue,
MPUIOKEHUS MPaKTUYECKUM 3aHATUSIM, Koncnekr
CeMHHapam CaMOITOATOTOBKH,
TTofroToBKa K 6 gOHTpOJILHaH pa60Ta:F
MIPAKTUYECKUM 3aHATHUSIM, 911130c Ha 3aHATHUSAX, 1€CT,
CeMHUHapam K3aMCH
IToxroroBka k 6
MPaKTUYECKUM 3aHATHUSIM,
CeMHHapam
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[TpopaboTka JIEKITMOHHOTO 2
Marepuala
Utoro 22
5 OyHKIMY MHOTUX IToaroroBka K 16 OIIK-2 JlomarmHee 3aganue,
MEPEMEHHBIX MPAKTHYECKUM 3aHATHIM, KonrtponwHhas pabora,
ceMHHapam Ormpoc Ha 3ansaTusx, Tecr,
[TpopaboTka JIEKITMOHHOTO 4 JKk3aMeH
Marepualia
Htoro 20
Hroro 3a cemectp 72
[ToaroroBka u caaga 36 DKk3ameH
HK3aMeHa
2 cemectp
6 NnuTerpansHoe IToaroroBka k 4 OIIK-2 JloMmamrHee 3aganue, 3a4er,
WCUHCIICHHE U €TO MPAKTHYCCKUM 3aHATHSIM, KontponpsHas padora,
MPUIIOKEHUSI. ceMuHapam Ompoc Ha 3aHATUsAX, TecT
ITonroroBka k 4
MPAKTHYECKUM 3aHATHSM,
ceMUHapaMm
[IpopaboTka JIeKIIMOHHOTO 4
Marepuala
Uroro 12
7 KpaTtHble u IToaroroBka k 4 OIIK-2 Jlomamraee 3aganue, 3a4erT,
KPUBOJIMHEHHBIC MPAKTHYCCKUM 3aHATHIM, Koncriekt
UHTETPabI. ceMuHapam CaMOIIOATOTOBKH,
TTofroToBKA K 4 ¥0HTp0JILHa51 pabora,
MPAKTHYECKUM 3aHATHM, eet
ceMUHapaM
[TpopaboTKa JEeKIIMOHHOTO 4
Marepuaia
Uroro 12
8 uddepennnanbubie ITonroroBka k 4  OIIK-2  JlomamHee 3ajaHue, 3a4eT,
YpaBHCHHUS. MPAKTHYCCKUM 3aHATHSIM, KonTtponsHas pabora,
ceMHHapam Tect
[ToaroroBka k 3
MPAKTHYECKUM 3aHATHM,
ceMUHapaMm
[TonroroBka k 3
MPAKTHYCCKUM 3aHATHSM,
ceMUuHapaMm
[TpopaboTka IEKITMOHHOTO 2
Marepuasa
Uroro 12
Hroro 3a cemectp 36

3 cemecTp
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9 Tlojie KOMIUIEKCHBIX
qHCcell

10 ®ynkuu
KOMIIIEKCHOI'O
MIePEMEHHOTO.

11 Yuciossle u

IToaroroBka k
HpaKTI/I‘-IeCKI/IM 3aHATUAM,
CeMHHapaMm

4  OIIK-2

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

[TpopaboTka JIeKIIMOHHOTO
Mmarepuala

Hroro

IToaroroBka k
MPaKTUYECKUM 3aHATUSIM,
CeMHHapaM

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

12
4  OIIK-2

[TpopaboTka JTeKIIMOHHOTO
Mmarepuala

(bYHKIMOHATBHBIE PSJIBI.

Hroro

IloaroroBka k
MPAKTUYECKUM 3aHSATUSIM,
ceMHHapam

12
6 OIIK-2

IloaroroBka k
MPAKTUYECKUM 3aHSATUSIM,
CeMHHapam

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMHUHapaMm

IloaroroBka k
MIPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

HUroro

32

JloMarrHee 3aganue,
KonTponbsHas pabora,
Tect, Dx3aMeH

JloMarrHee 3aganue,
KontposnpHas padora,
TecTt, Ok3aMeH

JloMaiiiHee 3ajiaHue,
KonTpomasHas pabdora,
TecTt, Dk3amen

12 OnepanmonHoe
UCUHCIICHHE.

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CeMHUHapaMm

IToxroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHHapam

4  OIIK-2

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
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CEeMHHapaM

[TpopaboTka IEeKIIMOHHOTO 2

marepuaia

Utoro 16
Hroro 3a cemectp 72

IToaroroBka u ciada

9K3aMfCHa

36

DK3aMeH

Hroro

252

10. KypcoBas pa6ora (mpoeKT)

He npenycmorpeno PVYII.

11. PeliTuHIOBas cucTeMa AJIA OHCHKH YCII€BA€EMOCTH oﬁyqalomnxca

11.1. BanabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Ta6muna 11.1 — banabHbIe OLEHKH TSI 3JIEMEHTOB KOHTPOJIS

N . MaxkcuManbHbIN
. MaxkcumatbHBIT MaxkcumabHbBIT
DJeMeHTHI y4eOHO OaJL 3a epuo Bcero 3a
6amn na 1-yto KT ¢ Gann 3a mepuon
JeSITeTbHOCTH mexay 2KT u Ha cemecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEII CeMecTpa

1 cemectp
JlomalHee 3a/1aHue 6 6 6 18
KonTponbhas pabota 12 14 10 36
Ornpoc Ha 3aHATUAX 6 6 4 16
Wroro makcumym 3a 24 26 20 70
epuoJ
DKk3amMeH 30
Hapacratomum urorom 24 50 70 100

2 cemecTp
JlomalHee 3a1aHue 6 6 4 16
3auer 30 30
KonTponbHas pabota 12 14 10 36
Omnpoc Ha 3aHATHAX 6 6 6 18
Hroro makcumym 3a 24 26 50 100
nepuos
Hapacratomum urorom 24 50 100 100

3 cemecTp
HomarniHee 3aiaHue 6 6 6 18
KonTponbHas padota 12 14 10 36
Omnpoc Ha 3aHATHAX 6 6 4 16
Hroro makcumym 3a 24 26 20 70
nepuos
DK3aMeH 30
Hapacraromum ntorom 24 50 70 100

12
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11.2. IlepecyeT 0aJ1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6amIoB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpecTaBiieH B Tadbmmie 11.2.
Tabmuma 11.2 — IlepecueT 6asioB B OLIEHKU 32 KOHTPOJIbHBIE TOYKU

Bbanibl Ha 1aTy KOHTPOJIBHON TOUKHU OrneHka

> 90% ot MakcuManbHOU cyMMBbI OatoB Ha aaty KT 5)

Ot 70% no 89% ot makcuManbHON CyMMBI Oai1oB Ha aary KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI OaiIT0B Ha aary KT 3
2

< 60% ot MakcuMasbHOU cyMMBI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOJAHYIO OLIEHKY
[lepecueT cymmbl 6alIJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOIHIle
11.3.

Tabmuna 11.3 — I[lepecuer cymmbl 6alIOB B TPATUITMOHHYIO M MEXITYHAPOIHYIO OLICHKY

Wrorosasi cymma 6aiiios,

Onenka (I'OC) YYHUTHIBACT YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMEH

5 (oTM4HO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo110) (3a4TEHO) 75-84 C (xoporo)
70-74
65 60 D (ynoBieTBOpUTENIBHO)

3 (yAOBIETBOPUTENIBHO) (3a4TEHO) 60 - 64 E (H0cpeicTaeiio)
2 (HEYROBACTBOPUTENLHO) (1e Hwxe 60 6amios F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecTiedeHre JUCHUIITIMHBI

12.1. OcHoBHasi auTeparypa

1. Beoicmas maremaruka [II. dyHkumm koMmriuiekcHoro mnepeMeHHoro. Psnapl. WHTerpaibHble
npeoOpa3zoBanus: YueOHoe mocobue / MarasunnukoB JI. M. - 2012. 206 c. [OnexktpoHHBIH pecype] -
Pesxxum noctyna: https://edu.tusur.ru/publications/2258 (nara oopamenwus: 22.06.2018).

2. Juddepenunanbuble ypaBHeHUs: YueOHoe nmocobue / EnpiioB A. A., EnsuoBa T. A. - 2013.
104 c. [Dnextponnsii pecypc] - Pexum nocrtyma: https://edu.tusur.ru/publications/6062 (mara
obpamenus: 22.06.2018).

3. HWurerpanpHoe ncuncienue: Yuebnoe nocodbue / Enprio A. A., EnsrioBa T. A. - 2013. 138 c.
[DnexTpoHHbIi pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/6063 (mata oOparieHwus:
22.06.2018).

4. JluddepenunanbHoe ucuucienue: Yuebnoe nocodue / Marasunnukos JI. 1., Marasunaukos
A. JI. - 2007. 191 c. [DOnexrponHsiii pecypc] - Pexum gocryma: https://edu.tusur.ru/publications/2246
(mara obpamienus: 22.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. Beicmmas wmaremaruka. BBegenme B Maremarmueckuid aHanmus.  [uddepenumanbHoe
ucurcienne : ydeOHoe mocobue / JI. WM. MarazunnukoB, A. JI. MarasuHHukoB ; MUHUCTEPCTBO
oOpaszoBanus Poccuiickoit ®enepannu, ToMckuii rocynapcTBEHHbI YHUBEPCUTET CUCTEM YIPABICHUS U
paauosnexktponuku (Tomck). - Tomck : TMIIIO, 2003. - 192 c. (manuune B 6ubmuoreke TYCYP - 157
9K3.)

2. bepman, T'eopruit HukxomaeBmu. COOpHHMK 3amad MO Kypcy MareMaTHYeCKOTO aHalln3a
[Dnextp.pecype] : yuebHOe mocobme. - CIIO. : Jlans , 2018 on-line [DnekTponHbIil pecypc] - Pexum
nocrtyma: https://e.lanbook.com/reader/book/89934/#1 (nara obpamenus: 22.06.2018).
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12.3. YueOHO-MeTOANYECKHE ITOCOOUS

12.3.1. Obsi3aTebHbIEe Y4eOHO-MeTOoAUuYeCKHe MoCco0us

1. Bsicmias matemaruka l. Jluddepennuansnoe ucuncienue | yaebHoe mocooue s By30B / A.
A. Enbuos, I'. A. Enpniosa, JI. 1. MarazunnukoB ; MunrnctepcTBo obpaszoBanusi Poccuiickoit @enepariuu,
Tomckuii rocy 1apCTBEHHBINH YHUBEPCUTET CHCTEM YIIPABJICHUS U paanodiekTpoHuku (ToMmck). - 2-e u3n.,
nepepab. u gom. - Tomck : TYCVYP, 2001. - 227 c. (wanuuue B 6udaunoreke TYCVYP - 322 5k3.)

2. IlpakTuKyMm MO MHTETPaTbHOMY HCUUCICHUIO U AU(QepeHlInaIbHbIM ypaBHEHUAM: YueOHOe
nocobue / EnpioB A. A., EmpmoBa T. A. - 2005. 204 c. [Dnekrponsbiii pecypc] - Pexxum gocryma:
https://edu.tusur.ru/publications/39 (mara o6pamenus: 22.06.2018).

3. Maremaruka: Y4eOHO-METOIUYECKOE TOCOOHE 10 CaMOCTOATENBbHOM padote / [IpuxomoBCckuii
M. A. - 2017. 38 c. [Dnekrponnsiii pecypc] - Pexum mocryma: https://edu.tusur.ru/publications/6691
(mara obpamenwus: 22.06.2018).

12.3.2. Y4yeOHO-MeTOAHYECKHE TOCOOUS JIsl JINI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU 310POBbS 1
UHBAJIN/10B

Y4eOHO-MeTOUECKe MaTeprabl JJIsl CAMOCTOSITEIbHOW M ayIUTOPHON paboOThl 00yJaromuXcs
U3 YUCJIA JIML C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0pOBbsl 1 MHBAJIMJOB IPEIOCTaBISAIOTCS B (popmax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HHPOPMALIUH.

JL1s1 M1 ¢ HapyIIeHUsIMH 3PeHHs:

- B (hopMe AIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETUUECHHBIM HIPUPTOM.

JL1s1 11 ¢ HAapYIIEeHUsIMH CJIyXa:

- B (hopMe AIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHOM (hopme.

JLst 1M1 ¢ HapyLIeHUsIMHM OTIOPHO-ABUTaTeILHOIO annapara:

- B (hopMe ANEKTPOHHOTO IOKYMEHTA;

— B Mie4aTHOH opMme.

12.4. IIpo¢eccnonanbHbie 0a3bl JAHHBIX M HHPOPMALHMOHHBIE CIIPABOYHbIC CHCTEMbI
1. http://www.lib.tusur.ru - obpazoBarenbHbIi TOPTaNl YHUBEPCUTETA;

2. http://www.elibrary.ru - may4nas anekTpoHHasi OHOIHOTEKA;

3. http://edu.fb.tusur.ru - o6pasoBarenbHbIi MOpTaN (akynbTeTa 6€30MaCHOCTH.

13. MarepuaibHO-TeXHHYECKOe o00ecreyeHue TUCHMIIIMHBI U Tpedyemoe NporpaMMHoe
o0ecneuenne

13.1. O6uue TpedOBaHNSI K MATEPHATbHO-TEXHHYECKOMY M POrPaMMHOMY o0ecredeHn 0
AUCHHUIIMHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecnedyeHue IS JJeKIMOHHBIX 3aHATHI
Jnis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIMA, TPYNIOBBIX U WHAMBHUIYAIbHBIX KOHCYIBTALlUH,
TEKYHIETrO KOHTPOJA U HpOMe)KYTOHHOﬁ arTeCTallu HUCIIOJIB3YCTCA yqe6Ha${ AyauTopHrsa C KOJINMYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 00opynoBaHHas TOCKOM M CTaHAApPTHOM yueOHOoM Mebenbio. MeroTcs
JIEMOHCTPAIIMOHHOE O0OpYIOBaHWE W Y4eOHO-HAITISAHBIE TOCOOUs, 00ecleynBaloOmue TEeMaTHIEeCKUE
WITIOCTPALUH 110 JICKIIMOHHBIM pa3ziesiaM JUCIUIUIUHBI.

13.1.2. MarepuaJIbHO-TeXHHYECKOE H IPOrpaMMHOe o0ecriedeHue I NPAKTHYEeCKUX 3aHATHI
VYueOHast ayquropus
yueOHas ayIuTOpus JUIsl IPOBEACHUS 3aHATUIN MPAKTUYECKOTO THIA
634045, Tomckas o6mactsb, I. Tomck, yin. Kpacnoapmetickas, 1. 146, 403 ay.
Onucanue uMerouierocs 000py10BaHuUs:
- KommuiekT ciennanusupoBanHoi yueOHON Mebenu;
- PaGouee mecTo mpenogaBares.
[IporpammHoe obecnieueHne He TpedyeTcs.
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13.1.3. MarepuajibHO-TeXHHYECKOEe U IPOrPaAMMHOe obecredyeHne IJIsl CAMOCTOSITeIbHOM padoThl
Jlnst caMoCTOsATeIbHOM pabOThl MCHONB3YIOTCS Y4eOHBIE ayauTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PacCTOI0KEHHBIE TI0 apecam:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast 06macTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacThb, . Tomck, Bepmmauna ynuna, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUsA:

- yueOHast MmeOerb;

- komnbioTepsl kiaacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOAKIIOUEHB K ceTn «VHTepHeT» M 00ecleuuBaoT AOCTYI B SJIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHUYECKOEe OOecneyeHre TUCUUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI  HHBAJIU/10B

OcBoeHME NUCUUIUIMHBI JINIAMU C OTPAaHMYEHHBIMU BO3MOKHOCTSIMHU 370POBbsl M MHBAJIUIAMU
OCYILECTBIISIETCS C UCTIONB30BaHUEM CPEACTB 00YUEeHHUs OOIIETO W CIEIMAIbHOTO Ha3HAUCHHMS.

[Tpu 3aHATHAX € OOydYarOUIMMHUCH € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOJIb30BAHUE
3BYKOYCUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYTHMX TEXHUYECKUX CpEACTB
npuema/mepenadu ydeOHOW MHGpOpMAaLUU B AOCTYNHBIX (opMax, MOOMIIBHOM CHUCTEMBI MpErojaBaHUs
Uil OOy4aIOMIMXCS C WHBAIMIHOCTBIO, MMOPTATUBHOW MHIYKIMOHHON CHUCTEMBI. Y4eOHasi aymuTopus, B
KOTOpOW 3aHMMAIOTCSl OOy4arolluMecs C HapylleHHeM cilyxXa, 00OpylOoBaHa KOMIIBIOTEPHOW TEXHMKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, MIEKTPOHHOMN JOCKOH, MYIIBTUMEINHHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPHSIX BO3MOKHOCTH NMMPOCMOTpPA YIAJIEHHBIX 00BEKTOB (HallpuMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBETUUUTENEH 17151 KOM(OPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIIOPHO-IBMIaTeJIbHOIO ammapara
HCIIONIB3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAA HH(OpPMAMU U JApyrue TEXHUYECKHE CpeiCcTBa
npuema/mepenadu ydyeOHOW HMH(pOpPMALUMU B AOCTYHHBIX (opMax, MOOMIIBHOM CHUCTEMbI OOydeHMs JUIs
JIIOAEN C MHBAJIIMIHOCTBIO.

14. OueHo4YHbIe MaTepHAJIBI M METOAUYECKHE PEKOMEHAALMH 110 OPTaHU3AIUH U3YYeHUs
JTUCIHHUIIINHEI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAMYECKHE PEKOMEHAANH
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[HCHHHHHHOﬁ
KOMIIETEHIIUI MCTIONB3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBbIE 3a1aHUA

3-2t+t?

6t +4t—2°

HccaenoBarh nosenenne QyHKIHN B ACHMIITOTHKE, TO €CTh HAWTH Npeet !im f(t), ne
—o

1. TloBexeHue cHCTEMBI ¢ Te4eHHEM BpeMeHH onuchiBaeTcst pyHkuueii f(t) =

HCMOJb3YyH MPAaBUJIO JlonuTans.
O oo

o 1/6
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o 0
o -1/2

2. TloBeneHue cMCTEMBI ¢ TeYeHHEM BPpeMeHH ONMUChIBaeTcst pyHKuuei
t-5
f)=——
t°—8t+7
lim f(t), He mob3ysich npaBuiom Jlomuras.

t—owo

.HAccaenoBaTh noBeaeHHE q)yHKIII/II/I B aCUMIITOTHKE, TO €CTh HaUTH npeaesi

0 @

o1

o 0

o -1/8

3. IloBeneHnume cucTeMbl C TeYeHHEM BpeMeHHU onmuchbiBaercs pyHkmuei f(t) = %
Hccaenoarh nosenenne GyHKIHN B MOMEHT BpeMeHH t = 2, TO ecTh HAWTH Mpeae:
lim 2t3——8
=217 —7t+10

o 0

0

o 1

o -2

Vt+6-3
t-3
Hccaenosarh noBeaenne GyHKIMM B ACHMITOTHKE, TO ecTh HaiiTi npexe lim f (t), ne

t—>o

4. TloBeaeHWe CHCTEMBI ¢ TeUeHHEM BpeMeHH onuchiBaercsi pynkmmeii f () =

noJb3ysich npasujom Jlonurans.

o 0
o1
o o
o 1/2

3
5. HaiiTh npou3BoaHYI0 (PYHKIMH Y4acTOTHI oTKa3oB f (t) =t%™".

0O y'= 2te_5t3
o y'=2te 412
5 y|: _30t3e75t3

y'=2te™" —15t%e"
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I[InoTHOCTH pacnpeesieHnsi BpeMeHU 0€30TKa3HOoi padoThl CMCTEMbI UMeeT BHJL

f (t)=2e,t>0. Haiizure cpeqHee BpemMs 6e30TKa3HOi PaGoThI CHCTEMBI, TO €CTh BHIYHCIHTE

Tt f (t)dt

o0
1/2
0
1/4

HajinnTte cpeaHee BpeMs 0€30TKa3HOM Pad0ThI CHCTEMBbI, €CJIM BEPOSITHOCTH 0€30TKA3HOM

pa6oThl cucreMbl uMeeT Bua P(t) = te™" , TO €CTh BLIYHCJIUTH HECOOCTBEHHBIN HHTErPaJI
.

j P(t)dt

0

0
1/2

Haiigure dpynkuuio U(t), onuchbIBalOIIYIO MPOLECC YIPABJIEHHsI CHCTEMOIi, €CJIN 0HA

yJA0BJIeTBOpsieT Tu(depennuaibHOMy ypaBHenuio suaa U'—2U = e,

u=_Ce?

u=e* +Ce*
uze3t
u=C+e*

1 v
YnpasiieHue cucteMbl KaK ()yHKIMU BpeMeHH y10BJ1eTBOpPsieT ypaBHeHno U = THanTu

(pyHKIMIO ynIpaBJIeHUS CHCTEMbI, TO €CTh HANTH pelieHne JaHHOro AU pepeHnaIbLHOro
YPABHEHHUSA:

3u? =t?+C
u=C_Ct?
2
0= int)+C
2
u=C+t?

-t
10. HaiiinTe mpou3BoAHYI0 GYHKIIUHM YACTOTHI 0TKA30B U3/1eJIHs: y= te

O

y'=—2t%"
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1 —tz —tz
o Yy=e  +te

3,4-t2-1

o y=et —t%

5 y|: e—tz _ 2t2e_t2

A3
11. ®ynxuus HagexkHocTH nNpudopa umeer sux: F(t) =1-e “ . Haiirun (pYyHKIHIO IVIOTHOCTH

f(t)=F'(t).

o lot?e™

o 9_4t3

o 1- e““3
3

o 4(3_4t

2

o o _ —X
12. HaiiTi niiomans (purypbl, OrpaHHYeHHOMH MUIOTHOCTHIO pacipeneenusi oTkazos Y = X€ ° ua

npomexyrke [1, 2].

1-¢®
O
e4
e®-1
O
e4
o 0
e®-1
O
2e’

=X
13. BLIYHCJIMTD JIHHY KPHBOii 4aCTOTHI 0TKA30B yCcTpoiicTBa Y = 2€ " na yuyactke X € [0,1].

o 2(6—1)

o 2J§(%—1}

4

. 2\5(1—8

X+2
14. HaiizuTe ypaBHeHHs BeeX aCHMOTOT rpaduka GpyHKIMH ynpapienus: Y = —(X+ 1)2

o x=-1

o x=-1,y=0
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15.

16.

17.

18.

x=-1,y=1
y=0

Hanucatb ypaBHeHMs BceX aCUMNTOT rpadpuka GyHKIUU NPUHATHS PelleHH
x—2

y=4+ 2

X=-2,Xx=2,y=4

X=2,y=4

HET aCUMIITOT

X=-2,y=4

B TOYKEe X=2:

DOyHKIHA B3IOMA Y = —
©-

MMEET pa3phIB NIEPBOTO po/ia, yCTPAHUMBbIH
HMMEET pa3phIB MIEPBOTO POJIa, HEYCTPAHUMBIN
HMEET pa3pblB BTOPOIro poja

HenpepbIBHA

HaiiTu nNpoMesKyTKH BOTHYTOCTH (YHKIMH OTKA30B Y = X3,

(-0, )
(0, )
[0, )
(-0, 0)

YKa3aTe KOJIMYeCTBO TOYEK PasphiBa PYHKIHUH YIPABJIECHHA CHCTEMOH Y = — o
XU 32X

MMeEET OJIHY TOUKY pa3pbiBa
MMeeT JBE€ TOUKHU pa3pbiBa
MMeEET TPU TOUYKH pa3pbiBa

HenpepbIBHA

. IIpoxoyKUTH CBOICTBO PyHKIMU MHTEHCUBHOCTH 0TKa30B. Ecii npousBoaHas pyHKIUH

y=a(X) mojio:kuTeIbHA HA MHTEpPBaJe (4, D), To pyHKIUS HA ITOM HHTEPBaJIE:
yOBIBaeT

BO3pAacTaer

BBITTYKJIa

BOTHYTa
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2

20. HesaeBasi yHkuusi y = X° — arctg X umeer:

O OJHY TOYKY MAaKCUMyMa U OAHY TOYKY MUHUMYyMa
O JIB€ TOYKM MUHUMYMa

O OJHYy TOYKY MUHUMYyMa

O JIB€ TOYKU MakCUMyMa

14.1.2. Dx3aMeHaMOHHBIE BOIIPOCHI

1) MHuoxectBa. Onepaniuy HaJ MHO)KECTBaMU.

2) ®ynkuun 1 ux cBoiicTBa. CriocoObl 3a1aHus PyHKITUH.

3) OcHoBHBIE 21eMeHTapHbIe GYHKIIUH, X IpadUKU U IPOCTEHIIINE CBOMCTBA.

4) MHOTOWIECHBI U UX MPOCTEHIITNE CBOMCTRA.

5) IlocnenoBarenpHOCTh M €€ mpeaen. OCHOBHBIE TEOPEMBI O CXOMSALIMXCS UHCIOBBIX
nociuenoBaresibHoCTAX. Onepanuy HajJ CXOASIUMUCS YMCIOBBIMU MOCIIE10BATEIbHOCTSIMH.

6) JlokazarenbCcTBO CYIIECTBOBAHUS BTOPOTO 3aMeyareabHoro npeaena. OrpaHu4eHHOCTb.

7) Jloka3aresnbCTBO CyLIECTBOBAaHHS BTOPOTO 3aMeyaresIbHOro npezena. MOHOTOHHOCTb.

6) IIpenen ¢pynkuuu, cBoiicTBa npeaesnos ¢pyHkuuu. [lepBrlil 3amedaTensHBINA Tpeaed.

7) beckoHeuHO Maible M OECKOHEYHO OoJjblue BeaMYUHbl. CpaBHEHHE OECKOHEUYHO MallbIX
BEJIMYMH. DKBUBAJICHTHbIE OECKOHEUHO MaJible (IIPUMEPHI).

8) HenpepsiBHOCTD (hyHKIMU. CBONCTBA HENPEPHIBHBIX (DYHKIIMHA.

9) OmHocroponnue npenensl. Kimaccudukanms Touek paspoia. [lpumepsr.

10) Iuddepenuupyemocts GpyHKIHUU B Touke. CBsi3b MOHATHI Mpou3BOAHON U nuddepenimana
byHKIUH.

11) I'eomeTpuueckuii 1 MEXaHWYECKHH CMBICI NMPOU3BOAHOM. CBsI3b MEXAY HENPEPBIBHBIMU U
muddepeHIUpyeMbIMUA (DYHKITUSIMHU.

12) IlpaBuna muddepeHurpoBanus SBHO 3adaHHbIX (GYyHKIMI (¢ BbIBomoM). IIpomsBoanas
00paTHON (YHKIUH.

13) IIpou3BoaHBIE CTENEHHOMN, TTOKAa3aTeIbHON U IoTapupMudecKoi GyHKIHNU (C BBIBOIOM).

14) TIpou3BoHBIE TPUTOHOMETPUYECKUX PYHKLUHN (C BHIBOJIOM).

15) IIpouzBogHBIE OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIHIH (C BHIBOAOM).

16) duddepennmpoBanue pyHKINN, 3aJaHHBIX HEIBHO U MTAPAMETPUUYECKH.

17) IIpousBogusle U AudQepeHnnansl BHICIINX MOPAAKOB SIBHO 3aaHHBIX (QyHKIMA. Dopmyna
JleiiOHuna.

18) IIpaBuno Jlonurans. [Ipumepsr.

19) ®opmyna Teinopa ist yHKIUH 0HOTO apryMeHTa. TabIudHbIe pa3IoKEeHUS.

20) MUccnenoBanue ¢yHkuuid Ha dkcTpeMyM. Heobxomumoe U JIOCTaTOYHOE  YCIIOBHE
CYLIECTBOBAHUSI SKCTPEMYMa.

21) IIpoMexXyTKM MOHOTOHHOCTH (YHKUHMHU. 33/7a4ya OTHICKaHUS HauOOJBILEro M HaWMEHbIIETOo
3Ha4eHUsI PyHKIIMU Ha OTpE3Ke.

22) Bemyxiocts ¢yHkuuu. Touku mneperm6ba.(HeoOxoaumoe W  J0CTATOYHOE — YCIOBUE
CYLIECTBOBAaHUS ToueK nepernda. Kpurepuii BbIMyKI0CTH (PYHKIIUU C IOMOIIBIO0 BTOPOW MPOU3BOAHOMN )

23) Acumnrotsl rpaduka. BeprukanbHast acumnrora. BeiBoa ¢popmyi 11 mapaMeTpoB ypaBHEHHUS
HAKJIOHHBIX aCUMIITOT.

24) Cxema NOJHOTO UCCIIeI0BaHMs (DYHKIIUU C MOSCHEHUEM IO KaXIOMY ITyHKTY.

25) dynkuuu MHOTUX nepeMeHHbIX. O6nacTs onpenenenus OMII, rpadux, npumepsl.

26) IIpenen u HenpepbiBHOCTE DMIT.

27) Yactublie npou3BoHbie DMII. ['eomeTprueckuil CMbICT YaCTHBIX POU3BOJHBIX.

28) IuddepenunpyemMocTs GYHKIIUH MHOTUX TIepeMeHHbIX. [1onHbIi quddepennmar.

29) Ilpoun3BosHas CIOXKHOM QYHKLINU ABYX [TEPEMEHHbIX.

30) Beruuciienue nponu3BoHON HESIBHO 331aHHON (DYHKIIUHU C TOMOIIBIO YaCTHBIX POU3BOAHBIX.

31) OcHOBHBIC IOHATHS YUCTIOBOTO PsIa: OMPEIEICHUE, CYMMa, CXOJUMOCTb, PACXOTUMOCTb.

32) HeoOxomuMblii MpU3HAK CXOIUMOCTH.
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33) JlocrarouHble MpU3HAKU CXOAMMOCTH MOJOXKUTEIBHBIX PSIIOB.

34) 3nakouepenyrommiics psa. [Ipusznak JleiiOnuia. AGCONMIOTHAS U YCIIOBHAS CXOAMMOCTb.

35) IonsiTne PyHKIMOHAIBHOTO PsiZia U €ro 00JIACTH CXOAUMOCTH.

36) IloHsTHE CTETIEHHOTO PsAZla U PaInyca ero CXonuMocTu. Teopema Abens.

37) PaznoxxeHus 3neMeHTapHbIX (PYHKIMIA B CTETICHHOH PsI.

38) Psax ®dypbe 115 nepuoaudeckor PyHKIIMU C TIEPUOIOM 2 , 3aJIaHHON Ha TIPOMEXKYTKE .

39) Psan @ypwe 11 mepuoaudeckoil GyHKIMH ¢ IIEPUOAoM 2 , 33JJaHHON Ha IPOMEXKYTKe . 12. Psn
dypbe Il YeTHON U HEYeTHON (YHKITUH.

40) KomruiekcHble uucia u AeHCTBUS HaJl HUMHU.

41) I'eomeTpuueckoe n300pakeHNEe KOMILJICKCHBIX YHcell. TpuroHoMeTpuieckasi U mokasareibHast
(OopMBI KOMITJIEKCHOTO yKcia. M3Binedenne KOpHS U3 KOMIUIEKCHOTO YUCIIA.

42) OyHKIHS KOMIICKCHOW TIEPEMEHHON U €€ TEOMETPUIECKOE UCTOIIKOBAHHE.

43) Ilpenen ¢.x.m. HempepsIBHOCTH ¢.K.11.

44) Muddepenunposanue ¢.k.m. Ycnosus Komu-Pumana.

45) IlonsiTHe aHATUTHYECKON (PYHKITUH.

46) I'apmMoHnueckre PyHKIHUU U UX CBSA3b C aHATUTUYECKUMHU.

47) IlokazarenpHast GYHKIHS B KOMIUIEKCHOW 00JIaCTH.

48) Tpuronomerpuyeckue HyHKIIMH B KOMILUIEKCHOM 00IacTH.

49) Jlorapudmudeckasi yHKIIHS B KOMIZICKCHOU 001aCTH.

50) Jluneitnas QyHKIMSA U OTOOpaskEHUE, OCYLIECTBISIEMOE €IO.

51) Teomerpuueckuii CMBICT MOAYAsSs H aprymeHTa mnpousBoxHoi ¢.x.1. Koundopmusie
OTOOpPaKEHHUS.

52) [lonsTue unTerpana ¢.K.1. 1 ero CBOMCTRA.

53) Berurciienue uHTErpasia ot ¢.K.11.

54) UnTerpanvhas Teopema Koru (ciydait oqHOCBSI3HON 007aCTH).

55) UnrerpanbHas Teopema Komu (cmyuait MHOTOCBSI3HOM 00acTh).

56) Unterpanpuas ¢popmyna Kommn.

14.1.3. Tembl JOMALIHKUX 3aAHUH
JIOMAIIIHKME 3aJIaHUs BBIIAIOTCS 110 BCEM pas3ziesiaM JUCIMILINHBI

14.1.4. 3auér

Bomnpocsr k 3adety 1o kypey «MareMaTH4eCKU aHaIIn3.

Omnpenenenue nepBooOpa3Hoil U ee cBoiicTBa. Heonpenenenuslii uHTerpan. ['eomerpuueckas
MHTEpIpeTanusl.

CBoiicTBa HEONPEAEIECHHOTO HHTETpaja ¢ 10Ka3aTeabCTBOM. TabiauIa HHTErpasoB.

He3aBucumocTts HeonpeaeeHHOro HHTerpaia oT BelOopa aprymenTa. [IpuMep Ha UCHOIb30BaHHE
JAHHOT'O CBOMCTBA.

HenocpeacrBeHHOE MHTErPUPOBAHUE U METOJ] 3aMEHBI IIEPEMEHHOM.

dopMmyra HHTErpupoBaHus 10 yacTIM. Mcnonb3oBanue 3Toil GopMyIibl Ha MPaKTHKE.

WHTerpupoBaHue palmoHaIbHBIX Apo0ei.

WuTerpupoBaHye npparoHaIbHbIX (yHKIIMH.

HHuTerpupoBaHue TpPUrOHOMETPUUECKUX (DYHKITH.

ITonsATHE OMpEneIeHHOro HHTErpaia. Teopema o CyleCTBOBaHUU OIPEAEICHHOIO HHTErpaa.

CBolicTBa ONPENEICHHOIO MHTETPAJIA C TIOKA3aTeIbCTBOM.

CBs13p MEXIy NMOHATUAMHU ONPENEIEHHOIO U HeompeneneHHoro uurerpaita. ®opmyna Herorona-
JleiiOHMIIA.

I'eoMeTpuYEeCKHUil CMBICH ONPENEICHHOTO HHTerpajga. MeTonbl BBIYUCICHUS OIPEICIICHHBIX
WHTETPAJIOB.

Brruucnenue nmiomanaeit puryp ¢ noMousio onpeaeneHHbIX HHTErPajoB.

Beruncienye 1IuHbI 1yT IBHO 3aJaHHON KPUBOM.

Beluncnenue QIMHBL 1YY KPUBOH, 3aJaHHOM IApaMETPUYECKU U B IOJISAPHOU CUCTEME KOOPAUHAT.

HecoOcTBenHbIi nHTErpan neporo poaa. [Ipu3Haku cpaBHeHU JJ1s1 HECOOCTBEHHBIX HHTETPAJIOB
IIEPBOTO POAA.

HecoOcTBenHbIi nHTETpan Broporo poxa. [Ipu3znaku cpaBHEeHUs Uisi HECOOCTBEHHBIX MHTETPAJIOB
BTOPOr'O poja.
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Omnpenenenne ABOWHOTO HHTErpajia. [ eoMeTpuueckuii CMbICI ABOWHOIO UHTErpasa.

DuU3NYECKU CMBICT JBOMHOTO HHTErpaia. CBOMCTBA IBOMHOTO MHTErpasa.

BrrunciieHue ABOMHBIX HHTErPAJIOB.

3amMeHa TIEpeMEHHBIX B JIBOWHOM HWHTErpaje B ooOmem ciydae. [lepexom B MOJSPHYIO CHUCTEMY
KOOpZAMHAT.

Tpoitnoit uaTerpan. Onpeaenenne U GU3NIECKUI CMBICIT.

CBoiicTBa TpoitHOro UHTErpasa. Beluncinenne TpONHbBIX UHTETPAJIOB. .

3ameHa IepeMEHHBIX B TPOMHOM HMHTerpaiie. [lepexos B UMIMHAPUYECKYIO CUCTEMY KOOPAUHAT.

Cdeprueckas cucrema koopauHat. [IpunoxeHus: KpaTHBIX HHTETPAJIOB.

Huddepenunansupie  ypaBHeHHs mepBoro mnopsiaka. [locranoBka 3amaun. OCHOBHBIE
ONpEIEIICHUS.

VYpaBHeHus ¢ pazaenstomuMucs nepeMeHusiMu. [Ipumep.

OpHopoaHble ypaBHEHMS 1epBoro nopsiaka. Ilpumep.

JIuneitnple ypaBHeHuUs niepBoro nopsiaka. Meron bepnymiu, meron Jlarpanxa. [Tpumep.

VYpaBHenus bepnymu. [Ipumep.

VYpaBHenus B noyHbix auddepennuanax. [pumep

YpaBHEHHUsI BBICIIUX TOPSIKOB, TOMYCKAOIINE MOHUKEHUE TTOPSJIKA.

JluHeiHble OAHOPOAHBIE YPABHEHHS BBICIIMX MOPSAIKOB C TOCTOSTHHBIMU KO3 (ULIIEHTaMU.

JluHeiHBIE HEOMHOPONIHBIC YpPAaBHEHHUS BBICIIMX C IOCTOSHHBIMH Kod(ddummenramu. Merton
Jlarpanxa.

JluHeiiHbIe HEOMHOPOJHBIC YPABHCHHS BBICIIMX C TOCTOSHHBIMH KOA((UIMEHTAMU M IMPABOM
4acThIO CIIEUATIBLHOTO BUa. MeTo HeonpeaeeHHbIX K09(h()UIIHEeHTOB.

CucreMbl JIMHCWHBIX YpaBHEHUH C IMOCTOSHHBIMH Kod(duimenramu. MeToq HCKIIOYCHUS
HEU3BECTHBIX.

14.1.5. Tembl ONIPOCOB HA 3aHATHAX
Onpockl MPOBOASITCS 11O BCEM TeMaM, U3JIOKCHHBIX HA JICKITUSIX

14.1.6. TeMbl KOHTPOJbHBIX PadoT
1. [Tpenenbl 1 HENIPEPHIBHOCTb.
2. llpousBoaHast GYyHKINHU U €€ TPUIIOKECHUS.
3. @YHKIIMM MHOTHX NEPEMEHHBIX.
4. HeonpeneneHHbI UHTErpal.
5. OnpeneneHHbIX HHTETpall.
6. KparHble uHTErpasbl.
7. Auddepeninanbabie ypaBHEHUS.
8. HucnoBble U (yHKIIMOHATIBHBIE PSI/IbI.
9. KommekcHble yncia U (yHKINU KOMITJIEKCHOTO EPEMEHHOTO.
10. Teopus BeueToB U psibl JlopaHa.

14.1.7. Bonpocbl Ha CaMONIOATOTOBKY
1) MHorou4IeHBI U UX CBOICTBA.
2) ®opmyna Teiinopa.
3) OcHoBHBIE 271€eMeHTapHble GYHKIUU U UX TpaduKy.
4) IIpousBoaHbIE OOPATHBIX TPUTOHOMETPUUYECKUX PYHKLINH.
5) Unrterpupyronuii MHOKUTE.
6) KpuBonuHeiiHble HHTETpasibl IEPBOTO U BTOPOTO POJa.
7) TpoliHble UHTErpaJIbl.
8) Psanb1 Oypre.

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JIMI C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
3A0POBbS U HHBAJIMAOB
Jung v ¢ OrpaHMYEHHBIMM  BO3MOYKHOCTSIMM  3JI0POBbS. M HMHBAJIUIOB IPETyCMOTPEHBI
AOIOJHUTEIBHBIC OLICHOYHBIC MaTCpHalibl, IEPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IHe 14.
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Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG Marepuajibl OUCHUBAHUS IJId JIUI[ C OrPAHUYCHHBIMU BO3MOKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLICHOYHEBIX
MarepualoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTEHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€ETy,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PAa0OTHI, BOIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

[IpenMy111eCTBEHHO TUCBMEHHAs
IIPOBEpKa

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIBbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1ieCTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSHUSA
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa npeocTaBIeHHs 3aJaHU OLIEHOYHBIX CPECTB, @ UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOW (hOpMe C YBEITHMUSHHBIM MIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaMm ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3/10pOBbsl M MHBAJIMIaM yBEJIMUYMBACTCA BpeMsl Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXxcs MpeayCcMaTpuBaeTCs
nocTtynHas popMa npeocTaBIeHHsI OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHNEM YCIIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3I0POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 37I0POBbS M BOCIIPUATHS HH(DOPMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4YaTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B Ie4aTHo opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTaTEJILHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opMme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbSI U HHBAJIUI0B

IpoIieTypa OIIEHUBAHUS PE3YIIETaTOB 00yUSHHST MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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