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(TYCVP)

YTBEPXIAIO
JupekTop nenapramMeHTa 00pa3oBaHHS
I1. E. Tposin
20 1.
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PABOYASA ITPOTPAMMA JJUCHUITJINHBI

Bricinas MaTeMaTHKa

VYpoBeHb 00pa3oBaHus: BhIcIIee 00pa3oBaHue - 6aKajlaBpuaT
Hamnpasnenue nmoarotoku / crienuainbHOCTh: 11.03.01 Paguorexnuka
Hanpasiennocts (mpoduiie) / crenuanu3anus: PaguorexHnyeckue cpeacTBa mepeaaydd, npuemMa u

00padoTKMN CUTHAJIOB

dDOpMa O6y‘I€HI/I$II 3a09YHast (B TOM YHUCIE€ ¢ NPUMEHCHUEM JTUCTAHIIUOHHBIX 06pa30BaTeJII)HI)IX

TEXHOJIOTHil)

@akynpreT: @0, PaKyJbTEeT IMCTAHIUOHHOTO 00y4YeHU s

Kadenpa: PCC, Kadeapa paanod1eKTpOHHKH H CHCTEM CBSI3U

Kype: 1, 2
Cemectp: 1,2, 3,4
VYyuebnsiii man Habopa 2014 rona

Pacrnipenenenne padbovero BpeMeHu

Ne | Bupst yueOHoii gesarensHoct | 1 cemectp | 2 cemectp | 3 cemectp | 4 cemectp | Beero | Enunnibt

1 |CamocrosTenpHas paboTa Mo 8 12 12 12 44 4acoB
PYKOBO/JICTBOM IIpernojaBaTes

2 | KoHTpOJIb CaMOCTOSTEIILHOM 4 4 4 4 16 4acoB
paboThI

3 | Bcero koHTaKTHOH pabOTHI 12 16 16 16 60 9acoB

4 | CamocrosTenbHas paboTta 87 119 119 119 444 4acoB

5 |Bcero (6e3 sk3ameHa) 99 135 135 135 504 4acoB

6 |[loaroroBka M ciaya sK3aMeHa 9 9 9 9 36 4acoB

7 | O6mas Tpya0eMKOCTh 108 144 144 144 540 4acoB

15.0 3.E.

KonTponbHble paboThl: 1 cemectp - 2; 2 cemecTp - 2; 3 cemectp - 2; 4 cemectp - 2

Dk3ameH: 1, 2, 3, 4 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotoko Ne 8 OoT « 29 » 6 2018 r
JINCT COI'JTACOBAHUA

PabGouass mporpamMMa IUCHUIUIMHBI COCTaBJieHa C y4dyeToM TpeOoBaHui (enepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
noarotoBku (cnenuanbHocTH) 11.03.01 Paguorexnuka, yreepxaeaHoro 06.03.2015 roga, paccMoTpeHa u

onobpena Ha 3aceqanuu kageapst TOO «  » 20 ropma, mpoToKoT Ne
Pazpabotuuk:
CT. mpenojasatenb kad. TOO I1. C. MemepsikoB

3aBenyronuii odecneunBaromei kag.
20 B. B. Kpyunnun

Pabouas nporpamma TUCHUIUIMHBI COTIacoBaHa ¢ (DaKyJIbTETOM M BBITyCKarolIei kadeapoil:

Hexan ®J10 N. I1. Yepkammna
3aBenyronIuii BeITyCcKaroe kad.

PCC A. B. ®areen
OKCIEPTHI:

JoueHT xadeapsl TEXHOIOTHN
anekTpoHHoro ooyuenus (T20) 1O. B. Mopo3soBa

Crapmmii mpernonaBaTens Kapeaps
PaIHOAIICKTPOHUKH U CHCTEM CBSI3H
(PCC) 1O. B. 3enenenxkas
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI

N3yuenne OCHOBHBIX MTOHATHI M METOJIOB PEIICHUS 3374 TUHEHHON aireOphl U aHATUTHICCKOMN

reoMeTpUH, MaTEMaTHYECKOT0 aHAIN3a, MU HepeHInaIbHBIX YPaBHEHHH, TEOpUN (HYHKIUH

KOMILIEKCHOT'O MIEPEMEHHOT0, TUCKPETHOM MaTEMaTUKH.

dopMHpOBaHUE CITIOCOOHOCTH MPUBJIEKATh JJIsl peHIeHus po0IeM, BOSHUKAIOIINX B X0/1€

npodecCHOHANBHOM  eATEeIbHOCTH, MaTeMaTHYeCKUi ammapaT JHMHEHHOM anreOpel U
AHAJIMTUYECKOMN

reOMEeTPHUH, MaTEMaTHUECKOr0 aHalln3a, JuddepeHInaIbHbIX YpaBHEHUM, TEOPUU (PYHKIIHIA

KOMIUIEKCHOT'O IIEPEMEHHOTI0, IUCKPETHON MaTEMaTHUKH.

1.2. 3agauy JUCHUILIMHBI
— - OBiazieHrue METOJaMH1 MCCIICIOBAHMS 33124 INHEWHOW aJireOphl M aHATMTUYECKON T€OMETPHUH,
— MareMmaTtudeckoro aHanu3a, JuddepeHIHaTbHBIX  YpaBHEHUM, Teopun  (QYHKIUH
KOMIIJIEKCHOT'O
—  MEepPEMEHHOTO0, JUCKPETHON MaTeMaTHUKH, COOTBETCTBYIOIIIMM MaTEMaTHUYCCKHUM aImapaToM.
— - Pa3BuTHE JOrHYECKOTO U AITOPUTMHUYECKOTO MBIIIJICHUS CTY/ICHTOB.
— - ®opMuUpOBaHUE y CTYICHTOB YMEHUS PabOTaTh C MATEMATUUYECKON TUTEPATypPOH.

2. Mecto aucnuniaunnsl B crpykrype OIOII

Juctumummna «Beiciras marematuka» (b1.5.4.1) otHocuTes k Giioky 1 (6a3oBast 4acTh).

[TpenmecTByOMMUMH JUCUUIUIMHAMY, (POPMUPYIOIIMMHU HayallbHbIE 3HAHUS, ABIAIOTCA: Bhicias
MaTeMaTHKa.

[Tocnenyomumy JTUCHMIIMHAMY SBIAIOTCA: AHAJIOroBble M LU(POBBIE OBICTPOJEHCTBYIOIINE
yCcTpoiicTBa, AmmapaTHble cpeAcTBa KOHTpoiss U ympasieHus POC, 3amura  BBITYCKHOM
KBAJIM(HUKALIMOHHON paboThl, BKJIOYas MOJIrOTOBKY K MpOLEAype 3allUThl U MPOLEAypY 3allUTHI,
N3mepenuss B CBU mukposnextponuke, Kocmuueckue cucrembl cBsizu, HaydHo-uccienoBaTenbcKast
paGora, OOmas Tteopus panuocBssu, OnTuueckue ycTpoilctBa B paauoTexHHKe, (OCHOBBI
KOHCTPYMpOBaHUS U TexHosoruu npousBogactBa POC, OcCHOBbl MHUKpPO3JIEKTPOHUKH, (OCHOBBI
CTaTHUCTUYECKOW panuoTexHuku, OCHOBBI Teopuu ueneil, IIpuxnanHele MaTeMaTHyecKue METOAbI B
paauorexHuke, [IporpamMmmupoBaHne JIOTMYECKUX HHTETPaJIbHBIX cXeM, [IpoekTHpoBaHME aHaJIOrOBBIX
AJIEKTPOHHBIX YCTpoOWcTB, IIpoexkTnpoBaHue pamnoTeXHUYecKux cucteM, IIpoexTnpoBaHue ycTpolcTB
npuemMa u o0paboTKM CUTHajioB, PaanoaBromaruka, PagnocBsase U paauosenianue, PagnorexHuueckue
cucreMbl, PaguorexHudeckue 1enu U cUrHajiabl, CXeMOTEXHHUKA aHAJIOTOBBIX JIEKTPOHHBIX YCTPOWCTB,
Teopust BeposiTHOCTEN M MaTeMaTHYeCKas CTATHUCTHKA, TEXHOJOTMM U CHCTEMbI aBTOMAaTH3MPOBAHHBIX
m3mepenui Ha CBY, VYmnpasieHwe paguoyacTOTHBIM CIEKTPOM, YCTpPOWCTBA T'€HEPUPOBAHUA H
(hopMHUpPOBaHMS CUTHAJIOB, YCTPOWCTBa MpuemMa M OOpabOTKH CHUTHAJIOB, YCTPOWCTBA CBEPXBBICOKOU
4acToThl W aHTeHHbl, Pusnka, dusznyeckre OCHOBBI 3IEKTPOHMKH, Lludposas oOpaboTka CHUTHAJIOB,
DNeKTpOMarHuTHas COBMECTUMOCTb U YIPAaBIEHUE pPaJMOYAaCTOTHBIM CIEKTPOM, OJIEKTPOHUKA,
OnexTporpeodpa3zoBaTeIbHbIe YCTPOHCTBA PalO3JIEKTPOHHBIX cHcTeM, Bhiciias MaTemarTuka.

3. TpeboBaHus K pe3yJbTaTaM OCBOEHUS JUCHUNIMHBI

[Iporecc u3yueHust TUCIMILIMHBI HAITPaBjieH Ha (POPMUPOBAHUE CICAYIONIUX KOMITETCHIIUMN:

—  OIIK-2 cnocoOHOCTBIO BBISBISTH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOIeM, BO3HUKAIOIINX
B X0JIe¢ TIPO(eCCHOHATBLHON NEeSATEILHOCTH, MPUBJIEKATh NI MX PEIICHUS COOTBETCTBYIOIIUN (HU3HKO-
MaTeMaTHYeCKHi anmnapar;

B pesynbrare n3ydeHus AUCHUILTUHBI 00yJatOIUNACS TOTKEH:

—  3HATh OCHOBBI JJUHEHHOW areOphl U aHATTUTHYECKON TEOMETPUH, MATEMATHYECKOTO aHAIHN3a,
mudpepeHIMaTbHBIX ~ ypaBHEHUH, Teopur (QYHKIUKA KOMIUIEKCHOTO TEPEMEHHOTO0, JUCKPETHOU
MAaTeMaTUKH, COOTBETCTBYIOIIMIM MAaTEMAaTUUYECKUM anIapar;

— yMeThb TIPUMEHATH 3HAHWUSA B OO0JIACTH JIMHEWHOW anreOphl W aHaJTUTHYECKON TEOMETpHH,
MaTEeMaTHYeCKOro aHanu3a, Au(QepeHlranbHbIX YpaBHEHUN, TeOpUH (QYHKIHUNA KOMIUIEKCHOTO
MEPEMEHHOTO0, JUCKPETHOM MaTEMAaTHKH, COOTBETCTBYIOIIWIA MATEMAaTUYECKUW ammapar JJjs perieHus
TUTIOBBIX 3a/1a4, JJIi OCBOEHUS JIPYTHX JAUCHUIUIMH, MPEIYCMOTPEHHBIX YY€OHBIM TUTAHOM, U PEHICHUS
po¢eCCHOHANIBHBIX 3371aY;
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— BJaJeTh OCHOBHBIMH METOJAMH DEIICHUS 3a7ad JIMHCWHON anreOpbl M aHaTUTHYECKON
reOMETPHH, MAaTeMaTHYeCKOro aHanusa, AudQepeHunanbHbIX — ypaBHEHUH, TeOpuu  (QyHKUUH
KOMIUIEKCHOTO II€PEMEHHOI0, JAWCKPETHOM MaTeMaTWMKM M COOTBETCTBYIOIUM MaTeMaTHYECKUM
anmnapaTom

4. O0beM TUCUMIIMHBI M BUAbI Y4eOHOH padoThl
OOmast TpyJOEMKOCTh AUCIUIUIMHBI cocTaBisieT 15.0 3aueTHBIX €IUWHULBI M TPE/ICTaBlICHA B
Tabimue 4.1.
Tabnuna 4.1 — TpyA0eMKOCTb AUCIUIUIUHBI

Bunbt yaeOHOIM nesTeIbHOCTH Bcero CemecTtpsbl
Hacos I cemectp | 2 cemectp | 3 cemectp | 4 cemectp

KonTtaktHas pabota (Bcero) 60 12 16 16 16
CamocrosiTenbHas padboTa 1o 44 8 12 12 12
PYKOBOJICTBOM IPETIOaBATEIS
(CPII)
KoHTpoib camocTosTenbHOM 16 4 4 4 4
pabotsl (KCP)
CamocTosTenbHas pabora (Bcero) 444 87 119 119 119
[ToaroroBka Kk KOHTPOJIBHBIM 76 12 20 16 28
paboram
CaMocCTOsATeIbHOE U3YUCHUE TEM 368 75 99 103 91
(BOIIPOCOB) TEOPETUUCCKOM YaCTH
Kypca
Bcero (6e3 ax3amena) 504 99 135 135 135
[ToaroroBka u caada 3K3aMeHa 36 9 9 9 9
OO61mas TpyA0eMKOCTb, U 540 108 144 144 144
3aueTHble EqnHuIb 15.0

5. Conep:kanue QU CHUNTHHBI

5.1. Pa3nennl AMCHUILIMHLI 1 BUABI 3aHATHH
Paznensl AUCIIUTUIMHBI ¥ BUJIBI 3aHATUN TTPUBEIEHBI B Tabmuie S.1.
Tabmumna 5.1 — Pa3gens! TUCHUILIMHGBI U BUALI 3aHITHI

Bcero
Ha3zBanus pa3nenoB AMCUUTUIAHBI CPII,u | KCP, u Caw. Hacos @opmupyembie
pa0., u (Ce3 KOMIIETEHIINH
HK3aMEHa)
1 cemectp
1 KoMrutekcHbIe 9nciia, MHOTOUJICHBI U 2 4 20 22 OIIK-2
palroHaJIbHbBIE 1pOOU
2 DrieMeHTHI TMHEHHOMN areOpsl 4 40 44 OIIK-2
3 DnemMeHTHl aHAIMTUYECKOW TEOMETPUH 2 27 29 OIIK-2
Hroro 3a cemectp 8 4 87 99
2 cemecTp
4 BBenenne B MaTEMaTUYECKNAI aHAIIN3. 2 4 27 29 OIIK-2
5 MuddepeHnnanbHOe UCUUCTICHHE 2 24 26 OIIK-2
GyHKIMI OJHON M MHOTHX IEPEMEHHBIX.
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6 [Ipunoxxenus nuddepeHInaILHOTO 2 14 16 OIIK-2
UCYHCTICHUS
7 UnTeTpasnibHOE HCUUCICHUE (YHKITAN 4 32 36 OIIK-2
OJIHOUM M MHOTHX TIEPEMEHHBIX
8 KpuBonmHelHbIE, TOBEPXHOCTHBIC 2 22 24 OIIK-2
WHTETPAIBI. DIIEMEHTBI TECOPUU TIOJIS.
Hroro 3a cemectp 12 4 119 135

3 cemecTp
9 O6pIkHOBEHHBIE TU(DPepeHIIATbHBIC 4 4 34 38 OIIK-2
YpaBHEHUS TIEPBOTO MOPSIIKA.
10 O6rikHOBeHHBIE A dhepeHITnaTbLHbIE 4 28 32 OIIK-2
YPaBHEHUS BBICIIIUX TMOPSIIKOB.
11 Cuctemsl nuddepeHnranTbHbIX 2 32 34 OIIK-2
YpaBHEHUU.
12 Pa3HOCTHBIE ypaBHEHUS 2 25 27 OIIK-2
Hroro 3a cemectp 12 4 119 135

4 cemecTtp
13 OcHOBHBIE TOHATHUS KOMILJIEKCHOTO 2 4 16 18 OIIK-2
aHanmm3a
14 NHTErpaibHOE TIPE/ICTABIICHHE 2 14 16 OIIK-2
AHATTUTHYECKUX (PYHKIUH
15 IlpencraBnenue GyHKIUN paaaMu 2 18 20 OIIK-2
16 Oco6bie Touku. BeraeTs u ux 17 18 OIIK-2
MPUIIOKEHUS
17 NuTerpanel, 3aBucsiue oT napamerpa I - 1 14 15 OIlK-2
u B-pynkiun. @ynkuuu beccens
18 Psinp1 @ypre 1 16 17 OIlK-2
19 Nurerpan @ypse. [IpeobpazoBanue 1 14 15 OIIK-2
Dypre
20 [IpeobpazoBanue Jlammaca 2 10 12 OIlK-2
Hroro 3a cemectp 12 4 119 135
Hroro 44 16 444 504

5.2. Conep:xanue pa3/iesioB JTUCHUILUIMHBI (CAMOCTOATEIbHASI paG0Ta MO PYKOBOACTBOM
npenojaBareJis)
Copneprkanue pas/iesioB JUCIUIUIMH (CaMOCTOsTeNbHAs padoTa 1Mo pyKOBOACTBOM IpenoJaBaTesis)
MpUBEIEHO B Tabnuie 5.2.
Tabmuuna 5.2 — CopaepxkaHue pa3/enoB AMCHUIUIMH (CaMOCTOATENbHAas paboTa IMOJ PYKOBOACTBOM
MIPETNO/1aBaTeIIs)

Coneprxxanue pa3aeiaoB JUCIUILIHHBI

TpynoemkocTs, | DopmMupyemeie
(camocTosTenpHas paboTa 1moa PyA ) pMUDY!

HazBanus pa3aciioB

q KOMIIETCHITUHU
PYKOBOJICTBOM ITpenojaBaTeis)
1 cemectp
1 KommaekcHbIe uncia, | [IoHsSTHe KOMIIIIGKCHOTO YHCIIa U €T0 2 OIIK-2

MHOTI'OYJICHBI 1 I/1306pa)KeHI/IC HaIJIOCKOCTHU. Pa3uuHbIe
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panroHaIbHBIE TPOOH

(hopMBbI 3aIICH KOMITJIEKCHBIXYHCETT.
OnepauHH Had KOMIIJICKCHBIMU
yrcnamMu.OCHOBHas TeopeMa anreOphl.
Teopema be3y.Pa3noxxeHue MHOro4jieHa Ha
MHOKUTEIH.

HUroro

2 DneMeHTHI TUHEHHON
anreOpbl

[TousiTue yncinoBoit Marpuiibl. JledcTBUs Hall
MarpuiamMu U ux cpoiictea.llonstue
onpezaenuTels nopsaaka n.MuHop u
anredpanveckoe AomoyiHeHue. Beruucnenne
onpenenutenei. O6paTHas
Marpuua.Pemenue MaTpu4HbIX YpaBHEHUM.
JIuHelHas 3aBUCUMOCTb MHE3aBUCUMOCTD
CUCTEM BEKTOPOB. ba3uc,KoopaAuHAaTHI,
Pa3MepHOCTD JIMHEWHBIX IIPOCTPaHCTB.Panr
Mmatpuisl. Teopema o 6a3uCHOM MHHOpE U
eecinencTBus. Paznuunelie popmbl
3aIIMCUCUCTEMBI JINHEWHBIX YPaBHEHUU
(mosiHasi, BEKTOpHas,MaTpuuHasi). Pemenue
orpezeseHHbIXCUCTEM. MaTpuyHblii crioco0
pEILIECHNs CUCTEMIIMHENHBIX YpaBHEHU.
Meron Kpamepa, meroal aycca. ®yHkium,
oroOpakeHus. JInneitHbIionepaTop U ero
Mmatpuia. CoOCTBEHHBIE YUCIIA U
COOCTBEHHBIE BEKTOPBUIMHEHHOTO
oreparopa.

Hroro

OIIK-2

3 DieMeHThI
aHAJINTUYECKOU
TEOMETPUU

OcHOBHBbIE 331a4U aHATUTUYECKON
reoMmeTpun.IloHATHS ypaBHEHUN KPUBOU U
MOBEPXHOCTHU. [[ekapToBa cucrema
KoopauHaT. KpuBonnHeHHbIECHCTEMBI
KOOpJUHAT (IOJIsipHast, LIMIMHIPUYECcKast
ucdepudeckas). Kpusble U moBepXHOCTH
BTOPOTONOPSIKA.

Hroro

OIIK-2

Hroro 3a cemectp

2 cemecTp

4 BBenenue B
MaTeEMaTUUYECKUN
aHaIn3.

MHokecTBa U onepaluy HaJl HUMU.
[TocnenoBarenbHOCTH U €€ tipenedn. [Ipeaen
¢bynkun. TeopeMbl 0 ipeenax.
Heonpenenennsie

BbIpakeHUs. HempepbhIBHOCTh PYHKIIUH.
Krnaccudukanus TouekpaspsiBa
NeWCTBUTENIbHO3HAYHON (PYHKIIUN
OJIHOT'OJIEHCTBUTEIIBHOTO aPTyYMEHTA.
[IepBrlii 1 BTOpO3amMedaTeNbHbIE TPEAEIBI
U UX CIEJCTBHUS.

Hroro

OIIK-2

5 Huddepennmanbaoe
ucurcieHne GpyHKkuun

Huddepennnpyembie 0ToOOpaxKeHUsI.
HekoTtopsie cBOMCTBanpOn3BOAHBIX.

OIIK-2
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OJTHOM U MHOTHX
MEePEMEHHBIX.

[Tpoun3BoHAsCIOKHON U OOpaTHOM
¢bynkuuit. [IponsBogHasyHKImid,
3aJlaHHBIX TApaMETPUUECKU U

HesABHO.[ eoMeTprUecKuil 1 MEXaHUYECKUI
cMbicanpon3BoaHou. [Ipon3Boanast no
HanpasieHnto.[Ipon3BoIHbIE BBICIINX T10-
psankoB.uddepennmandyHkun.
HocraTounslie

ycnousaud depeHuupyeMoct pyHKITIU
OJTHOM ¥ MHOTUXIIEPEMEHHBIX.
JuddepeHnranbl BEICIIUX TOPSIKOB.

HUroro

6 IIpunoxenus
Qg epeHInaIbLHOro
UCUHCITICHUS

Packpritue Heonpenenennocreit. Teopema
Jlommurans.MoHOTOHHBIC (YHKITUH.
OKCTpeMyMBI. Y CIIOBHBIEAKCTPEMYMBI.
I'mo6anpHBIC SKCTpeMyMbl. Haxoxnenue
HauOOJBIINX ¥ HAUMEHBIIINX
3HaveHni. I locTaHOBKY 33729 TMHESHHOTO,
HEJIMHENHOT0,KBaIPaTUYHOT0, BBIITYKJIOTO
IIPOrpaMMHUPOBAHUM.

Hroro

OIIK-2

7 IaTerpanbHOE
ucuucieHue GpyHKuun
OJTHOM ¥ MHOTHUX
MepEMEHHBIX

OnpeneneHHblil MHTErpail v ero
CBOICTBa. BrrunciieHue ornpeaeaeHHoro

unterpana. @opmyna Hetotona- JleiiOnuna.

[TepBooOpaznas.
Heonpenenennsliinarerpan. OCHOBHbIE
CBOMCTBA. BbIsICHEHHE CXOUMOCTH
HECOOCTBEHHBIXHMHTETPAJIOB HCXOIS U3
onpexaeneHus. TeopeMbICpaBHEHUS.
Kpartusle unrerpainsi,
ITOBTOPHBIEUHTETPAJIbI, BBIYMCICHUE
KpaTHBIX UHTETPAJIOB. 3aMeHa EPEMEHHBIX
B KpaTHBIX UHTerpanax.Kpusonnnelinsle
CUCTEMbI KOOPAMHAT.

Hroro

OIIK-2

8 KpuBonuHzelinsle,
MOBEPXHOCTHBIE
MHTETPaJIbl. DJIEMEHTBI
TEOpUU TOJIS.

KpuBonuHeliHbIE 1 TOBEPXHOCTHBIE
uHTerpansl 1-rou 2-ro poga. DneMeHTbI
TEOPUH TOJIS.

HUroro

OIIK-2

Hroro 3a cemectp

12

3 cemecTtp

9 OOBIKHOBEHHBIC
nuddepeHnranabHbIe
ypaBHEHHS [IEPBOTO
opsiKa.

[Monstue nuddepeHaTEHOTO YpaBHEHHS.
YactHoe,00111ee, 0co00€ pereHus
muddepeHIanTsHOrOypaBHeHH. 3a1a4ua
Komu. YpaBuenus cpaznenstomumMucs
nepeMeHHbIMU. OTHOPOIHBICYPABHEHUSI.
JIuneliHbIE ypaBHEHHS,
ypaBHeHUssbepHyIIH, ypaBHEHHUS B MOJIHBIX

muddepennmranax.

OIIK-2
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Htoro

10 OGBIKHOBEHHBIE VYpaBHenust n-ro nopsaka. Kiaccel OIIK-2
I depeHanbHble | yPaBHEHUH,IOMYCKAOIUX TOHUKEHHE
YPaBHEHHUS BBICILINX nopsaka. JInHeliHpIeypaBHEHMS N-TO 110-
HOPSI/IKOB. psaaka. CtpykTypa obueropemenus. Meton

BapHalyu IMPOU3BOIbLHONUIIOCTOSHHOM.

VYpaBHeHnus ¢

MOCTOSTHHBIMUKOA () (PUITMEHTAMH.

Hroro
11 Cucremsl Cuctemsl tuddepeHIaTbHbIX YPaBHECHHA. OIIK-2
mupdepennmanbabiXx | IlepexonoT ypaBHEHHS N-ro HOPsIKaA K
YpaBHEHUM. CUCTEME N YPaBHEHUUIIEPBOIO MOPSAKA.

Cucrembl TuHEHHBIX U (D PepeHITHATBHBIX

YpaBHEHUHU. Y CTOMYMUBOCTH NOJIAIIyHOBY.

Hroro
12 Pa3zHocTHbBIE PasnocTHBIC ypaBHEHUS IEPBOTO OIIK-2
ypaBHEHUS nopsiika.PasHOCTHBIE ypaBHEHHs BTOPOTO

nopska.PasHocTHas annpokcumanus

muddepeHInaTbHBIXypaBHEHUH.

Hroro 2
Hroro 3a cemectp 12

4 cemectp

13 OcHoBHbIe oHATHST | KOMIUIEKCHBIE Unciia U ISUCTBUS HAJl HUMHU. 2 OIIK-2
KOMILIEKCHOTO aHanu3a | [locnenoBaTeabHOCTH KOMIUIEKCHBIX YHCEll.

[Tonsitue 6eckoneynocT. yHKIMU

KOMILIEKCHOTO niepemenHoro. [Ipenern.

HenpepriBHocTs. Auddepenupyemsbie

(GYHKIMN KOMITJIEKCHOTO IEPEMEHHOTO.

[TonsiTre aHanUTUYECKON PYHKIIMU

Hroro
14 UnTterpanpHoe WuTerpan oT pyHKINH KOMIUIEKCHOTO OIIK-2
IIPEJICTaBICHNE IIEPEMEHHOTO0. IHTerpan oT aHaIMTHYECKUX
AHAJTUTUYECKUX ¢byukuii. UarerpansHas Gopmyna Komu.
byHKLIMH IIpon3BoHBIE BBICIIUX MOPSAKOB OT

aHAJIMTUYECKON (DYHKIIUU.

Hroro
15 IlpencraBnenue Yucnosslie psabl. OyHKINOHAIBHBIE PALBL. OIIK-2
byHKUIMH psaamMu Crenennsle psabl. Psanasl Teinopa. Hynu

aHanutudyeckor pynkuuu. Teopema

€CTECTBEHHOCTH. [IpuioxeHne cTeneHHbIX

panos. Psael JlopaHna.

Hroro 2
16 Ocobble TOuKH. N3omupoBanHbie 0cOOBIC TOUKU. BhI4eThI. 1 OIIK-2
Bbruets! u ux [IpuiiosxeHne BBIYETOB K BBIUMCIIEHUIO
MPUIIOKEHUS MHTETpaoB.

Hroro 1
17 UnTerpainsl, CaoiicTBa (yHKIMH, 3aJaHHBIX 1 OIIK-2
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3aBUCSIINAE OT
napamerpa ['- u B-
byaknun. OyHKIUNA
beccens

COOCTBEHHBIMU MHTErpaJIaMH, 3aBUCAILIUMU
oT napametpa. HecoOcTBeHHBIE HHTETPAIbI
1-ro u 2-ro pona, 3aBHUCAIIME OT TapaMeTpa.
Olinepossl naTerpansl. ynkuun beccens.

Htoro

18 Psanbl @ypre

OproroHanbHble CUCTEMbI (DYHKIMHA. Psiab
®dypbe 10 IPOU3BOJIBHOU CUCTEME
OPTOTOHAJIBHBIX (DYHKITHIA.
Tpuronomerpudeckuii psigx Oypre.

HUroro

OIIK-2

[IpeobpaszoBanue
dypbe

19 Unterpan @ypsoe.

[Tonsitue nnrerpana @ypoe. KomiiekcHas
¢dopma 3anucu unrerpana Oypne.
JlocTaTouHbIe YCIOBHS MPEACTABUMOCTH
¢bynkuuu uaTerpanom dypne.
JeiicTButenbHbie (DOPMBI 3aMTMCH UHTETpajIa
@ypre. UnTerpan @ypee Uit YETHBIX U
Heu€THbIX pyHKuMi. [IpeoOpa3oBanue
®dypre. Kocunyc-npeodpa3oBanue U CUHYC-
npeobpazoBanue Oypne

HUroro

OIIK-2

20 IIpeobpazoBanue
Jlannaca

[TonsTHE OpUrMHAaNa U €ro U300pPaKEHUS.
Teopema oOpaniennsi. CBoiicTBa
npeobpazoBanus Jlamnaca. Teopema
paznoxeHus. HekoTopble npuiIoKeHUs
ONEPALMOHHOTO UCYUCIICHHUS.

Hroro

2

OIIK-2

Hroro 3a cemectp

12

Hroro

44

5.3. Pa3nesbl AMCHMILNIMHBI M MEKIMCUMILIMHAPHBIE CBSI3HU ¢ 00eceYnBAIMMU (MPeIbIy MM)

U 00ecreunBaeMbIMHU (l'[OC.Tle)_IyIOIHI/IMI/I) AUCHHUIIJIMHAMHU

Paznenpl nuCHUIUIMHBI U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIEUMBAIOUIMMHU (TIPEABLAYIIIMH) U
obecrieurBaeMbIMHU (TIOCIEAYIOUIMMHU) TUCIUILIMHAMY peCTaBiIeHbl B Tabuie 5.3.
Tabnuna 5.3 — Paznenbl IUCHUIUIMHBI M MEKIUCIMILNIMHAPHBIE CBSI3U

HanmeHoBaHNWe TUCHMILINH

Ne paznenoB qaHHON AMCHUITIMHBL, IS KOTOPBIX HEOOXOIUMO U3yUYEHHE
o0ecneynBaromuX U 00eceYBaEMBbIX TUCIUIIINH
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1/2/3|4/5/6 7[8/9/10|11/12|13 14 15 /16|17 18/19|20
[IpenmecTByromue TUCHUIINHBI
1 Bricmias matemaTtuka + |+ |+ |+ |+ |+ |+ |+ |+ + |+ |+ |+ |+ ]+ ]+ |+
[Tocnenyromue TUCIUNIINHBI
1 AnanoroBbie u UGPOBHIC
OBICTPOACHCTBYIONITHE + |+ + )+ + + )+ + + + )+ |+
YCTpOMCTBA
2 AnmapaTHEle Cpe/ICTBa +l+ |+ |+ |+ |+ + ++ |+ + 4+ |+ |+ |+ |+ + |+
KOHTpoJIA 1 ynpasiieHust POC
33amHTaBHHyCKH?H I I I i o I A o I A I i A O O O S
KBaJIM()UKALIMOHHOW palboThI,
9




BKJIIOYas MOJITOTOBKY K
MpoleIype 3alIUThl U
MPOLEAYPY 3AIIUTHI

4 Nsmepennsa B CBY
MHUKPO3JIEKTPOHUKE

5 KocMmuueckue cucTeMBbl
CBSI3U

6 Hayuno-uccnenoBarenbckas
pabora

7 O61as Teopust paauoCBsI3n

8 OnTruyeckue yCcTpoicTBa B
paauoOTEeXHUKE

9 OCHOBBI KOHCTPYUPOBAHUS
Y TEXHOJIOTUU MPOU3BOJICTBA

POC

10 OcHoBBI
MHUKPO3JICKTPOHUKH

11 OCHOBEBI CTATUCTUYECKOH
PaTUOTEXHUKHU

12 OcHOBBI TEOpUH TIETICH

13 IlpuxianHbie
MaTeMaTHYeCKHe METO/IbI B
paaMOTEXHUKE

14 IIporpammupoBanue
JIOTUYECKUX MHTETPATbHBIX
CXeM

15 IlpoexTupoBanue
AQHAJIOTOBBIX AIEKTPOHHBIX
YCTPOICTB

16 IIpoexTupoBanue
PaAMOTEXHUUYECKUX CUCTEM

17 IlpoexTupoBanue
YCTPOWCTB MpHuema u
00paboTKH CUTHATIOB

18 PagnoaBromatuka

19 Paguocssase u
paguoBenIaHne

20 PaguorexHuyeckue
CUCTEMBI

21 Panmorexuudeckue Lenu 1
CUTHAJIBI

22 CXeMOTEXHHUKA
AQHAJIOTOBBIX JIEKTPOHHBIX
YCTPOICTB

23 Teopust BEpOSTHOCTEN U
MaTeMaThyecKkas CTaTHCTHKA
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24 TeXHOJIOTUH U CUCTEMEI
ABTOMATU3UPOBAHHBIX +l+ [+ [+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ +]+]|+

m3mepenuit Ha CBY

25 YnupasneHnue
PaaMOYaCTOTHBIM CIIEKTPOM

26 YcrpoiicTBa
TeHEPUPOBAHUS U e I S B A A A S

(dbopMUPOBaHUS CUTHAJIOB

27 YcTpoiicTBa npuema u
00paboTKH CUTHAJIOB

28 YcrpoiicTBa

CBEPXBBICOKOM YaCTOTHI U + 4+ |+ |+ |+ FH [ FH|FH |+ |+ |+ O+
AHTCHHBbI
29 ®duzuka + |+ |+ [+ |+ |+ + |+ ]+

30 dusznueckre OCHOBEI
AIIEKTPOHUKHU

31 [udposas o6padoTKa
CUTHAJIOB

32 DnekTpoMarHuTHas
COBMECTHUMOCTb U
yIpaBIeHUE PAAHOIACTOTHBIM

CIIEKTPOM
33 DnexkTpoHuKa AR AR ++ |+

34

3JI€KTPOHp€O6p330BaTeJH)HI)Ie elalelelelalalolal o lolalololalslelalsly
yCTpOiicTBa

PaIuOdIEKTPOHHBIX CUCTEM

35 Bricirag MaTreMaThKa + |+ |+ |+ |+ |+ |+ [+ |+ F |+ |+ |+ O+

5.4. CooTBeTcTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NPU H3YYEHUM TUCHMIUIMHBI, U BUAOB 3aHATHH
IpesicTaBiIeHo B Tabmauue 5.4.
Tabnmuua 5.4 — CooTBeTCTBUE KOMIETEHLUH, (HOpPMUPYEMBIX MPU H3YYEHUHM IUCLUIUIMHBI, ¥ BHJIOB

3aHATHI
Bunnl zanstuit
Komnierennuun DopMBbI KOHTPOJIS
CPII KCP Cawm. pa0.
OIlK-2 + + + KontponbHas padota, Jk3aMeH,
IIpoBepka KOHTPOJIBHBIX padoT,
Tect
6. UnTepakTUBHBIE METOABI M (POPMBI OPraHU3ALMH 00yYeHH S
He mpenycmorpeno PYIL.
7. JIaGopaTopHble padoThI
He npexgycmorpeno PYIL

8. KonTpoub camocTosiTe/IbHOMH padoThl
Buapl KOHTPOJIS caMOCTOATENbHOM paboThl IpHUBeIeHb! B TabnuLe 8.1.
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Tabnuua 8.1 — Bussl KOHTPOJIS CaMOCTOSITEbHOM paboThI

Ne Bua KOHTpOIIA caMOCTOSATENEHON PabOTHI Tpynoemxocts PopmHpyeMbIe
(dac.) KOMITETCHITH
1 cemectp
1 |KonTtpoasHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-2
IIPOBEPKOM
2 |KonTponwsHas pabora 2 OIIK-2
2 cemecTp
1 |KonTtpoapHas paboTa ¢ aBTOMaTU3UPOBAHHOM 2 OIIK-2
IIPOBEPKOM
2 |KonTponwsHas pabora 2 OIIK-2
3 cemecTp
1 | KouTpomnpHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-2
MPOBEPKOI
2 |KonTtponbHas pabora 2 OIIK-2
4 cemectp
1 | KouTpomnpHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-2
MIPOBEPKOI
2 |KoHTponpHas paboTa ¢ aBTOMaTU3UPOBAHHON 2 OIIK-2
MPOBEPKOI
Hroro 16

Tabimue 9.1.

9. CamocrosiTejibHasi padora
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUPYEMbIe KOMIIETEHIINU TIPEACTABICHBI B

Tabauna 9.1 — Buasl camocTosITeNbHON paboThl, TPYAOEMKOCTh M OPMUPYEMBbIE KOMIETEHIIMH

Bunsl camocrostensHoN | TpynoemMkocTs, | @opMupyemble

HasBanns pasznenos s PyA ’ PMHDY @OpMBI KOHTPOJIA
paboThI q KOMIIETEHIINH
1 cemectp

1 KommnekcHele CamocrosTenpHOe 16 OIIK-2 KonTponbHas
YHClia, MHOTOWIEHbI | U3y4EHUE TEM paborta, TecT,
Y palliOHAIIbHBIE (BOmpocoB) OK3aMeH
Ipodu TEOPETHYECKOM YacTu

Kypca

ITonroroBka K 4

KOHTPOJIbHBIM paboTam

Htoro 20
2 DneMeHTHI CamocrosiTensHOE 36 OIIK-2 Kontponbhas
JUHEHHOU anreOpbl | M3y4eHHE TeM pabora, Tecr,

(BOITPOCOB) DKk3amMeH

TEOPETUYECKON YaCTH

Kypca

ITonroroBska k 4

KOHTPOJIbHBIM paboTam

Hroro 40
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3 DnemMeHThI CamocrosiTeTpHOE 23 OIIK-2 Kontponbhas
AHATTUTHYECKON U3y4eHHE TEM pabora, Tecr,
T€OMETPUH (BOTIPOCOB) DK3aMeH

TEOPETUYECKON YaCTH

Kypca

IToaroroBka x 4

KOHTPOJIbHBIM paboTam

Hroro 27

Brimonaenune 4 OIIK-2 Kontposbnast

KOHTPOJIBHOH paboThI pabora
Hroro 3a cemectp 87

[MoxroroBka u cnava 9 DKk3aMeH

JK3aMeHa

ceMecTp

4 BBenenue B CaMocTosTEIbHOE 23 OIIK-2 KonTposnbhas
MaTeMaTHYECKUN U3ydeHHE TEM pabora, Tecr,
aHaJm3. (BOIIPOCOB) DK3aMeH

TEOPETUYECKON YaCTH

Kypca

[Toaroroska k 4

KOHTPOJIbHBIM paboTam

Utoro 27
5 CamocrosTenbpHOe 20 OIIK-2 KontponbHas
HuddepenunansHoe |M3ydyeHUE TEM pabora, Tecr,
UCUHCIICHHE (BOIIPOCOB) DK3aMeH
byHKIMI OgHON 1 TEOPETUYECKON YacTh
MHOTHUX Kypca
MEePEMEHHBIX.

cpeme [ToaroToBka k 4

KOHTPOJIbHBIM paboTam

Hroro 24
6 [Ipunoxenus CamocTosTenbHOe 10 OIIK-2 KonTponbHas
T epeHIMaIbHOro | U3y4eHHe TeM paOora, Tecr,
UCUHCIICHUS (BOIIPOCOB) DK3aMeH

TEOPETUYECKON YaCTH

Kypca

IToaroroska k 4

KOHTPOJIbHBIM paboTam

Hroro 14
7 UnTerpanbHoe CamocTosTenbHOoe 28 OIIK-2 KonTponbHas
UCUHUCIICHUE U3y4eHHE TEM pabora, Tecr,
GyHKIMI OgHON 1 (BOITPOCOB) DK3aMeH
MHOTHUX TEPEMEHHBIX | TEOPETUYECKON YacTH

Kypca

IToaroroBka k 4

KOHTPOJIbHBIM paboTamM

Htoro 32
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8 KpuBosnuHeiinele,
IIOBEPXHOCTHBIE
UHTETpaIbl.
DNEMEHTHI TEOPUU
HOJIS.

CamocrosiTenpHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

18

IToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

22

OIIK-2

KonTponbnas
pabota, Tecr,
DK3aMeH

Brimonaenne
KOHTPOJIBHOH paboThI

OIIK-2

KonTponbhas
pabora

Hroro 3a cemecTp

119

IloaroroBka u cmaua
JK3aMeHa

OK3aMeH

ceMecTp

9 OOBIKHOBEHHEBIE
muddepeHIaTbHBIC
yYpaBHEHHS TIEPBOTO
TOPSIIKA.

CamocrosiTensHOE
W3y4YeHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

30

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

34

OIIK-2

KonTposnbhas
pabora, Tecr,
DK3aMeH

10 OOBIKHOBEHHBIC
nuddepeHnranIbHbIe
YpaBHEHUS BBICIIIUX
HOPSIJIKOB.

CaMOCTOSTEIIFHOE
U3y4CHHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YacTH

Kypca

24

IToaroTroBka k
KOHTPOJIbHBIM paboTam

Hroro

28

OIIK-2

KoHntposbHas
pabora, Tecr,
DK3aMeH

11 Cuctemsr
b hepeHIMaTbHBIX
YpaBHEHUM.

CamocrosiTensHOE
U3y4YEHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCTH

Kypca

28

IToaroTroBka k
KOHTPOJIbHBIM paboTam

Hroro

32

OIIK-2

KoHntponbHas
pabota, TecT,
DK3aMeH

12 Pa3HocTHEIE
ypaBHEHUS

CaMocTosiITeNTbHOE
M3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

21

IToaroroBka k
KOHTPOJIbHBIM paboTamM

Hroro

25

OIIK-2

KoHntponbHas
pabota, TecT,
DK3aMeH

CornacoeaHa Ha noptane Ne 42141

14




Brmonnenue
KOHTPOJIBHOH paboThI

OIIK-2

KonTponbnas
pabora

Nroro 3a cemecTp

119

IloaroroBka u cmaua
JK3aMeHa

OK3aMeH

ceMecTp

13 OcHOBHBIE
MOHATHUS
KOMIIJIEKCHOT'O
aHanm3a

CamocTosiTeNIbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

12

IToaroroBka k
KOHTPOJILHBIM paboTam

Hroro

16

OIIK-2

KonTponbnas
pabota, Tecr,
DK3aMeH

14 UnTerpaibHoe
IpeJICTaBICHNE
AHATUTUYECKUX

byHKIII

CamocrosiTensHOE
W3y4YeHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

10

IToaroroBka k
KOHTPOJIbHBIM paboTam

Hroro

14

OIIK-2

KonTposnbhas
pabora, Tecr,
DK3aMeH

15 [Ipeacrasnenue
byHKIMHI psaamMu

CaMOCTOSTEIIFHOE
U3y4CHHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YacTH

Kypca

14

IToaroTroBka k
KOHTPOJIbHBIM paboTam

Hroro

18

OIIK-2

KoHntposbHas
pabora, Tecr,
DK3aMeH

16 OcoOble TOUYKH.
BrrdeTts! 1 nx
MIPUIOKEHUS

CamocrosiTensHOE
U3y4YEHUE TEM
(BOTIpOCOB)
TEOPETUYECKON YaCTH

Kypca

13

IToaroTroBka k
KOHTPOJIbHBIM paboTam

Hroro

17

OIIK-2

KoHntponbHas
pabota, TecT,
DK3aMeH

17 NuTerpainsl,
3aBUCSILNE OT
napamertpa ['- u B-
byHkn. OyHKITIT
beccens

CaMocTosiITeNTbHOE
U3y4YEHUE TEM
(BOTIPOCOB)
TEOPETUYECKON YaCTH

Kypca

10

IToaroroBka k
KOHTPOJIbHBIM paboTamM

Hroro

14

OIIK-2

KoHntponbHas
pabota, TecT,
DK3aMeH
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18 Psinp1 dypre CamocrosiTeTpHOE 12 OIIK-2 Kontponbhas
U3y4YEHUE TEM pabota, Tecr,
(BOTIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
Kypca
IToaroroBka x 4
KOHTPOJIbHBIM paboTam
Hroro 16
19 Unterpan @ypre. | CaMOCTOSTEIBHOE 10 OIIK-2 KontponbHas
[IpeobpazoBanue WU3yYCHHUE TEM pabota, Tecr,
dypre (BOTIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
Kypca
IToaroroBka x 4
KOHTPOJIbHBIM paboTamM
Hroro 14
20 IIpeobpazoBanue |CamMOCTOSITENBHOE 10 OIIK-2 Kontponbnas
Jlammaca M3yYEHHE TEM pabota, Tecr,
(BOIIPOCOB) DK3aMeH
TEOPETUYECKON YaCTH
Kypca
Utoro 10
Brinonnenue 4 OIIK-2 Kontponbnas
KOHTPOJILHON PabOThI pabora
Hroro 3a cemectp 119
[ToaroroBka u caaua 9 DK3aMeH
IK3aMeHa
Hroro 480

10. KoHnTposb caMOCTOATE/ILHOM padoThI (KypCcOBOM NPOEKT / KypcoBas padora)
He npeaycmorpeno PYIL.

11. PeiiTnHroBasi cucreMa /Uil OLICHKH YCIIeBAeMOCTH 00y4aI0IINXCs
PeiiTuHroBas cucreMa He UCIIOJIb3YETCS.

12. YueboHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecTieyeHue JUCIUNINHBI

12.1. OcHoBHas IMTEpPaTypa

1. Beicmias matemaruka. Juddepennmanboe ucuncineHue [DIeKTpOHHBIA pecypc]: yuebHoe
nocobue / JI.M1.Mara3zunnukos, A. JI.MarazunnukoB. — Tomck Onb Konrtent, 2013. — 116 c. loctym u3
JTUYHOTO KaOWHeTa cTyAeHTa. - Pexum moctyma: https://study.tusur.ru/study/library/ (mata obpamenus:
16.08.2018).

2. JluddepenunanbHble ypaBHEHUs [ DIEKTPOHHBINA pecypc]: yuebHoe nmocodue / A. A. Enblios,
T. A. EnbrioBa. — Tomck Onb KonTtent, 2013. — 104 c. loctyn U3 TUYHOro KabMHeTa CTyJeHTa - Pexum
nocryma: https://study.tusur.ru/study/library/ (nara o6pamenus: 16.08.2018).

3. HHTerpampHOE MCUUCICHHE [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / A. A. Embrios, T. A.
EnprioBa. — Tomck Onb Konrtent, 2013. — 138 c. docTyn u3 nuyHOro KaOMHETa CTyAEHTa - Pexum
nocryna: https://study.tusur.ru/study/library/ (nara obpamenus: 16.08.2018).

4. JluneliHas anreOpa U aHAJUTHUYECKAs TeOMETpUs [ DIEKTPOHHBIHN pecypc]: yueOHoe nocodue /
JI. 1. Mara3unnukos, A. JI. MarazuaaukoBa. — Tomck Oib KonTent, 2012. — 180 c¢./locTyn u3 nmyHoro
KabuHeTa cryaeHTa - Pexxum noctyna: https://study.tusur.ru/study/library/ (nata obpamenus: 16.08.2018).

5. Bricias martemaruka IIl. @yHkium komiiekcHoro mnepeMeHHoro. Psabl. MHTerpanbHble
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npeoOpazoBaHus [DIeKTpoHHEIN pecypce]: yueOHoe mocobue / J.M.Marasunnukos, A. JI.MarasuHHHUKOB.
— Tomck TYCVYP, 2002. — 206 c. loctyn u3 au4yHOro KaOWHETa CTyAeHTa. - PexxuMm nmocryma:
https://study.tusur.ru/study/library/ (nata obpamenwus: 16.08.2018).

12.2. lonoiHUTEIbHASA JIUTEPATYpa

1. Asunora, JI.B. IIpaktukym u WHAMBUIyaJbHBIC 3aJlaHUs 110 BEKTOPHOH anredpe u
AHATMTUICCKOM TE€OMETPUH (TUTIOBBIC pacueThl) [ DIIeKTpOHHBIN pecypc] [DekTpoHHBIH pecypc]: yaeoHoe
nocobue / JI.B. ABunosa, B.A. bonotok, JI.A. bonotiok. — DnektpoH. nan. — Cankrt-IlerepOypr Jlanb,
2013. — 288 c. — Pexwum nmocryna https//e.lanbook.com/book/37330. — 3arn. ¢ akpana. Jloctyn u3
JUYHOTO KabuHeTa - Pexxum noctyma: https://e.lanbook.com/book/37330 (nara obpamenus: 16.08.2018).

2. bepman, I'"H. COopHuK 3a7a4 IO KypCy MaTeMaTU4YecKOro aHainu3a [DJIeKTpOHHBIN pecypc]
[DnexTponnsiit pecype]: 2018-07-12 / I'.H. bepman. — Dnekrpon. nan. — Cankr-IlerepOypr Jlans, 2018.
— 492 ¢. — Pexxum noctyna https//e.lanbook.com/book/107905. — 3aru. ¢ skpana. JocTymn U3 JUYHOTO
kabuneta - Pexxum nocryna: https://e.lanbook.com/book/107905 (mara obpamenus: 16.08.2018).

3. bepmanr, A.®. Kpartkuii Kypc MareMaTHUECKOro aHanu3a [DIeKTpOHHBIH pecypc]
[DnexkTponHbI pecypc]: yuebHoe nocodue / A.®D. bepmant, U.I'. ApamaHoBu4. — DJNEKTPOH. JaH. —
Cankr-IlerepOypr Jlanb, 2010. — 736 c¢. — Pexxum goctyna https//e.lanbook.com/book/2660. — 3ari. ¢
skpaHa. Jloctym u3 ymuHOro kKabOmHera - Pexxum noctyma: https://e.lanbook.com/book/2660 (mara
obpamenus: 16.08.2018).

4. bubuxo, IO.H. Kypc oObikHOBeHHBIX qu(dEepeHINATBHBIX YpPaBHEHUN [DIEKTPOHHBIM
pecypc] [DnekrponHnblii pecype]: yueoHoe mocobue / FO.H. bubukoB. — IDnexrpon. gan. — CaHKT-
[TerepOypr Jlanp, 2011. — 304 c. — Pexum noctyma https//e.lanbook.com/book/1542. — 3aru. ¢ skpaHa.
Hoctyn u3 nmuyHoro kabuuera - Pexxum gocrtyma: https://e.lanbook.com/book/1542 (mara obGparmieHus:
16.08.2018).

5. Ilerpymko, 1.M. Kypc Bbicmield MatemaTuku. Teopust pyHKIMI KOMITJIEKCHOM NEepeMEHHON
[DnexkTpoHHBI pecypc]: yuebHOe mocobue / .M. [lerpymiko, A.I'. Enucees, B.W. Kauanos, C.®. KynuH.
— DmnektpoH. pnpaH. — Cankr-Ilerepoypr Jlans, 2010. — 368 c¢. — Pexum pgocryna
https//e.lanbook.com/book/526. —  Jloctym wu3 guyHOro KabuHera - Pexum  gocryma:
https://e.lanbook.com/book/526 (nara obpamenus: 16.08.2018).

12.3. YueOHO-MeTOAHYECKHE TOCOOUS

12.3.1. O0s3aTeabHbIe Y4eOHO-METOAMYECKHE TOCOOuS

1. Marasunnukos JL.U.. Matemaruka. JluddepeHunanbHble HCUUCIEHUS © 3JIEKTPOHHBIN Kypc /
JL.U. Marazunnukos. — Tomck TYCVYP, ®J10, 2013. JocTym U3 TMYHOTO KaOMHETa CTY/ICHTA.

2. EnpunoB A.A. Marematuka. Jluddepenunanbupie ypaBHeHUs. MIHTerpaipHOe MCUUCIEHUE :
anekTpoHHbIN Kypc / A. A. Enbrio. — Tomck TYCYP, ®/10, 2013. JlocTyn U3 IMYHOTO KaOMHETA CTYAEHTa

3. MarazunnukoBa A.JI. Jluneiinas anre6pa. AHaIUTHYECKast TEOMETPUS. : IIEKTPOHHBIN Kypc /
A. JI. MarasunnukoBa. — Tomck TYCYP, ®J10, 2013. loctyn u3 TUYHOr0 KaOMHETa CTYCHTA.

4. Memepsko II.C. Marematuka [DNEeKTpOHHBIH pecypc]: METOIUYECKHEe YKa3aHUs I10
OpraHM3ali CaMOCTOSITENIbHOM pabOThl [ CTYIEHTOB 3a04HOM (QOpMBI OOyYEHHUS TEXHHUYECKHX
HamnpaBlIeHUH MOATOTOBKH, OOyYaroIUXcs C MPUMEHEHHEM JUCTAHLMOHHBIX 00pa30BaTEeIbHBIX
texHonoruil / I1.C. Memepskos, B.B. Kpyunnun. — Tomck @10, TYCVYP, 2018. locTyn u3 1U4HOTO
kaOuHeTa cryneHTa - Pexxum nocryna: https://study.tusur.ru/study/library/ (nara o6pamenus: 16.08.2018).

5. JluneitHas anreOpa u aHaIUTHYECKass TeOMETpus [DJEKTPOHHBIA pecypc]: yueOHo-
Metoanueckoe nocodue / JI. . Marasunnaukos, A. JI. MarasuanukoBa. — Tomck Dnb Konrent, 2012, —
86 c.Jloctyn u3 muuHOTO KabMHETa cTyaeHTa - Pexxum goctyna: https://study.tusur.ru/study/library/ (nata
obpamenus: 16.08.2018).

6. Marasunnukos JI. V. Beiciias marematuka. uddepernnanpaoe ncuncinenue [ DIeKTPOHHBINA
pecypc]: yuebHoe meroandeckoe nocodue / JI. 1. Marasunnaukos, A. JI. MarasuaaukoB. — ToMmck Db
Konrentr, 2013. — 96 <c¢. Jloctym wu3 JWYHOTO KaOWHETa CTyAeHTa - PexuM [ocTyma:
https://study.tusur.ru/study/library/ (nata obpammenuns: 16.08.2018).

7. EmpnoB A.A., EnsnoBa T.A. WnaTerpanpHoe wucuucieHue [DIEKTPOHHBIN pecypc]:
METOAMYECKHE yKa3aHHsI MO BBITOJHEHUIO KOHTPOJIBHBIX paboT. — Tomck DakynbTeT AUCTAaHIIMOHHOTO
ooyuenusi, TYCYP, 2013. — 60 c. Joctynm w3 nuyHOrO KaOWHETa CTyAeHTa. - Pexum pgocryma:
https://study.tusur.ru/study/library/ (nata obparmenus: 16.08.2018).
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8. AprtémoB W.JL.Teopus ¢(yHKIMM KOMIUIEKCHOTO MEpPEeMEHHOro [DJIeKTpOHHBIH pecypcl:
VYuebHoe meToanueckoe mocodue. — Tomck DakynpreT quctaHiimoHHoro ooyuenus, TYCVYP, 2012, —
108 c. Hoctyn u3 nuyHOrO KabuHeTa cTyAeHTa. - Pexxum mocrtyma: https://study.tusur.ru/study/library/
(mara obpamenus: 16.08.2018).

9. Marasunnukos JI.M.. Teopust pyHKIIMN KOMIUIEKCHOTO MEPEMEHHOTO : 3JEKTPOHHBIN KypcC /
JL.W. MarazunnukoB. — Tomck TYCYP, /10, 2018. JocTym U3 TMYHOTO KaOWHETa CTY/ICHTA.

12.3.2. YyeOHO-MeTOAMYECKHE IIOCOOMS 1JIsI JIML C OTPAHMYECHHBIMH BO3MOKHOCTSIMHM 3/10POBbS M
HHBAJIHI0B

Y4ueOHO-MeTOJMUEeCKHE MaTepHajbl Ul CaMOCTOSATEIbHOM U ayAUTOPHON pabOThl 00ydJaroIuXCs
U3 YMCIIA JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 MHBAIN/IOB MPEAOCTABISIOTCS B opMax,
alalITHPOBAHHBIX K OTPAaHMYCHUSM X 3J0POBBS U BOCHPUATHS HHOOpMALIUH.

JI1s1 JIML ¢ HAPYILIEeHUSIMH 3PeHHUs:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B II€4aTHOH (popMe YBEITMUCHHBIM IIPU(TOM.

JI1s1 1ML ¢ HAPpYLIEHUSIMM CJIyXa:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

J171s1 JIMIL ¢ HAPYIIEeHHSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B IIEYAaTHOH (opme.

12.4. IIpodeccnonasibHbie 0a3bl JaAHHBIX U MHGOPMAIIHOHHbIE CTIPABOYHbIE CHCTEMBI

1. Ilpu u3ydeHuu AUCUMILIIMHBI pEKOMEHYEeTCs oOpamarbes K 0a3aM JJaHHBIX, UH)OPMALIMOHHO-
CIIPABOYHBIM U TTIOMCKOBBIM CHCTEMaM:

2. Kpynueimuii poccuiickuii WH(GOPMAIMOHHBIN IMOpTaJl B OOJIACTH HAYKH, TEXHOJOTHH,
MEIUIUHBL B 00pa3oBanus. www.elibrary.ru

3. zbMATH — maremaruueckas 0a3a JaHHBIX, OXBaThIBAIOIasi MaTepuaibl ¢ KoHIa 19 Beka.
zbMath conepsxut okoo 4 000 000 roxymenTos, u3 6onee 3 000 sxxypuanos u 170 000 kHHT 110 MaTEeMaTHKeE,
CTaTUCTHKE, HHPOPMATHKE, a TAK)KE MAIIMHOCTPOCHUIO, (DU3HKE, €CTECTBEHHBIM HaykaM u jap. zbmath.org

4. DOBC «Jlanp»: www.e.lanbook.com (moctyn u3 nu4yHOro kaOuWHeTa CTYAEHTA IO CCBLIKE
http://lanbook.fdo.tusur.ru).

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUILIMHBI U TpedyeMoe NporpaMMHoe
obecrneuenue

13.1. O6mue TpedGoBaHus K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 00ecre4eHHuI0
AUCHHUTIAHBI

13.1.1. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHoOe oOecnedyeHue TUCHUILTUHBI

Kabuner 151 camocToaTenbHONU pabOThl CTYACHTOB

yueOHas ayJUTOpHS A7l IPOBEACHHS 3aHATHI TaO0OpaTOPHOTO TUTIA, TOMEIICHUE AJIs TPOBEICHUS
TPYIIOBBIX M WHIWBUAYATbHBIX KOHCYJBTAIMA, MOMEIICHNUE Ui MPOBEACHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHON aTTeCTalluM, TOMEIEHUE [l CAaMOCTOSTEIbHOW PaboThI

634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue UMEIoIIerocs 000pyA0BaHUS:

- Kommyratop MicroTeak;

- Kommnerorep PENTIUM D 945 (3 mwirt.);

- Komnstorep GELERON D 331 (2 mr.);

- KommniexT cienmanuzupoBanHoi ydeOHOU Mebenu;

- PaGouee mecTo mpermogaBates.

[TporpammMHoe oOecrieueHue:

- 7-zip

— Google Chrome (c BO3MOXHOCTBIO YAaJI€HHOTO JOCTYyTa)

— Maxima (¢ BO3MOXHOCTBIO YAAJIE€HHOTO JJOCTYTIA)

— Microsoft Windows (C BO3MOXXHOCTBIO YAaJI€HHOTO JOCTYTIA)

— OpenOffice
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13.1.2. MaTepuaibHO-TeXHHYECKOE U POrPpaMMHOe oOecriedeHue JJIsi CAMOCTOSTeIbHOH padoThl
Jnst caMOCTOSITENIbHOW pabOThl MCTOJB3YIOTCS yUeOHBbIE ayIUTOPUHU (KOMITBIOTEPHBIE KJIACCHI),
pacmooKeHHBIC TIO aJpecam:
- 634050, Tomckas obsactp, T. ToMck, Jlennna npocmnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayq.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuia, 1. 47, 126 ayn.;
- 634034, Tomckas obisactp, r. Tomck, Bepuinauna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meberb;

- komnbroTepsl kinacca He Hike IIDBM INTEL Celeron D336 2.81T. - 5 mrt.;

- KOMITBIOTEpPBl TOAKIIOYEHBl K ceTH «MHTepHeT» M 00ecrednBaroT JOCTYI B AJIEKTPOHHYIO
MH(POPMALMOHHO-00pa30BATEIBHYIO Cpely YHUBEPCHUTETA.

[TepeueHs MpPOrpaMMHOTO 0OECIICUCHHS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCUMIIIMHBI JJIS JIMI ¢ OTPAaHHYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

OcBoeHHE TUCIUIUIMHBI JUIAMH C OTPAHUYEHHBIMU BO3MOXHOCTSMH 3JI0POBbSI M WHBAJIMAAMU
OCYIIECTBIISICTCS C UCIIOJIb30BAHUEM CPEJICTB O0yUEHHUsT OOIIETO ¥ CIIeUaTbHOTO HA3HAYCHHMSI.

[Tpu 3aHATHAX ¢ OOy4YaIOUUMUCS € HAPYHIEHUSIMH CJIyXa MPeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCUJIMBAIONICH amnmaparypbl, MYJIbTUMEIUWHBIX CPEIACTB U JIPYTUX TEXHUUYECKUX CPEICTB
npuema/nepeaadu yueOHoil nadopmanuu B JOCTYIMHBIX popMax, MOOMIBHON CHUCTEMBI TPETIOAABAHUS JIs
00yJaroImXxcsi ¢ WHBATUIHOCTHIO, MOPTATUBHOW HMHAYKIIMOHHOW CHUCTEMBbI. YueOHas ayIauTopus, B
KOTOpOM 3aHUMAIOTCs OOydYaroIuecs ¢ HapylIeHHeM clyxa, o0OpyloBaHa KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, FJIEKTPOHHOU JIOCKOW, MYJIbTUMEIUNHON CUCTEMOM.

[Tpu 3aHATUSAX C OOYUYAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIONIb30BAHKE B
JIEKIIMOHHBIX U YUEOHBIX ayJUTOPHUSX BO3ZMOXKHOCTH IMPOCMOTPA y/IaJIEHHBIX 00bEKTOB (HAIpuMep, TEKCTa
Ha JIOCKE WJIH cJai/ia Ha 9KpaHe) MPU MOMOIIH BUACOYBEIMUUTENEH 1711 KOM(OPTHOTO MPOCMOTpA.

[Ipu 3aHsATHAX C OOyYarONIUMHUCA € HAPYUIEHHUSIMH ONMOPHO-ABUIaTe]LHOIO anmnapara
UCIIONIB3YIOTCSl allbTePHATUBHBIE YCTPOICTBAa BBOAa WHGOpPMAIMU M APYrue TEXHUYECKUE Cpe/ICTBa
npuema/nepeaayn yuyeOHo MHpoOpManuu B JAOCTYMHBIX (hOopMax, MOOMIIBHOM CHUCTEMBI OOy4YeHUs s
JIIOJICH ¢ MHBAJIUIHOCTBIO.

14. OneHovHble MaTepHaJIbl U METOAUIECCKUE PEKOMCHAAIUH 110 OPraHU3allui U3YyYCHUSA
AUCHHUIIIMHBI

14.1. ConepxxaHue OLIEHOYHbIX MATEPHATIOB U METOANYECKHE PEKOMEHIAM U
21.]'[5[ OLOCHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHUA SaerHHeHHI)IX 3a I[I/ICI_[I/IHJ'H/IHOI\/'I
KOMIIETEHIINI UCTOIb3YIOTCS OLIEHOYHBIE MaTepUaibl B COCTaBE:

14.1.1. TecToBBIC 3a1aHUA
1.

Jdanot marpunpl A pasmepa (5 x 2) u B pasmepa (n x 1),

ITpn xakuX 3HaUeHUAX » cylnecTByeT Marpuua C = 4-B?
5
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2
1
2.
(OOpaTHOi 114 MAaTPHIIEL A=(_15 _:q] ABIACTCA MATPHIIA
(5 2
5 ‘[,_—3 1_]
-5 3
C:(—z 1]
-5 -2
D=l3 1 )
-1 -2
F =(,. 3005 )
3.

[(k+Dx + (k-2)y

|(k+5)x + (k+3)y = 3 MoXHO

CHeTeMy ypaBHEHHH

pemmHTs o dopayraM Kpamepa, ecnu k He paBHO

113
-7
:
13

4.
Vroma MexIy IpAMBIMH

y=xr+1ny=2

paBeH. ..

/4
/2

VYkaxxurte npezenbl B KOTOPhIX MPUCYTCTBYET HeorpeaeaeHHocTs 0/0
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lim -

r—l) ;1:3
4
e — 8

lim

a—4 1?2 - 16

lis hrt+ 3
n ———
s

2421 -2

lim
z—»1  1?+4

6.

Bropoii 3aMeuartenbHbIi Npeaes paBeH
a. Exunnue

b. Hyiro

C. DKCIIOHEHTE

d. Yucny nu

7.

Ecnu npenen ¢pyHKIuu cineBa v mpejien crpaBa B TOUKe KOHEYHBI H HE paBHBI MEXAY CO0OI, TO 3Ta
TOYKA SIBISETCS TOUYKOM:

a. Heyctpanumoro paspeiBa 1epBoro poaa

b. Heyctpanumoro pa3psiBa BTOpPOTO pojia

¢. YCTpaHUMOro0 pa3pbiBa IIEPBOTO pojaa

d. Ycrpanumoro paspeiBa BTOPOTo pojia

8.
YAt —n

[Ipenen nocaenoBaTeIbHOCTH lim

n—x 21

— paBeH
Y _sp?in-9

-3/2
0
3/2

oo

9.
VYxkaxure QyHKINIO, 06CKOHEYHO O0bIIyIo Tpu X->0

[(z)=c>
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) |
J' = ——
I(z) 25 + 1

flz) =35 +2%
f(z) =sinx

10.

Juddepennman GpyHKIHM OTHOTO apTyMEHTa, 3TO:
a. 'maBHas yacte npupamenus GyHKIHNA

b. 'maBHast yacTe npupaeHus apryMeHTa

c. [lonHoe npupamenue GyHKIHHA

d. IlpousBonHas GpyHKIHH

11.

UTo mpou30HACT €Clid MPU BBHIYMCICHHH BTOPOH CMENIAaHHOW MPOW3BOJAHONW OT (YHKIHMH JIBYX
apryMEHTOB TIOMEHSTH TOPAIOK nuddepeHnpoBaHus 0 MEPEMEHHBIM?

pe3ynbTaT MOMEHSET 3HAK

HU YE€ro HE MPOU30MIET

npousBoHas ooparutcs B 0

ATO HEJIOMyCTUMAsl OTepaIus

12.

[TpousBoaHas BToporo nopsiika ot pynkuuu In(1-x) paHa
-1/(1-x)"2

1/(1-x)"2

-1/(1-x)

1/(1-x)

13.

Heonpenenenusiii unrerpan [ \/% dx paBeH
(2/5)+(5x-2)1/2+C

(2/5)*(5x-2)"1/2+C

(2/5)+(5x-2)"2+C

(2/5)*(5x+2)"1/2+C

14,

WuTerpan mo OECKOHEYHOMY HWHTEpBally OT HEMpPephIBHONM (QYHKIHUU MO0 TO KOHEUHOMY
WHTEPBAITY OT QYHKIIMH UMEIOIIEH pa3phiB HA STOM WHTEPBAJIC, HA3bIBACTCS:

a. HecoOcTBeHHBINM

b. OnpeneneHHbII

¢. Pacxopgsamuiics

d. Cxomsmiics

15.

Ecnu B onpenienieHHOM UHTETpalie MOMEHSATh MECTAMHU MPE/ENbl MHTETPUPOBAHUS TO
HU 4Y€ro He MPOU30MIET

ATO HEJIOMyCTUMAasl Olepaus

3HAYCHHE Pe3ybTaTa MOMEHSET 3HaK

3HauUEHUE UHTErpaja 0OpaTUTCS B HOJIb

16.
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VeTaHOBHTE COOTBETICTBHE MEATY HHTCTPAIOM H €TI0 Ha3BaHHEM:

ﬂ e’ siny dxdy, D — nnockas o61acTh
D

JIBOWHOM MHTErpa

IToBepXHOCTHBIN UHTErpaj NEPBOrO poaa
[ToBepXHOCTHBIN HHTErPal BTOPOIrO poJa
Heonpenenenuplii UHTErpas

17.

Oco6oe penienue qudGhepeHInaTLHOTO YPABHCHHUS

a. He MoxxeT OBITh 1OJTy4eHO U3 O0IIEro pereHus

b. MoseT ObITh IOTY4EHO U3 00IIEro pemeHus PUKCHPOBaHNEM KOHCTAHT.
c. SIBnsieTcst CyMMO# OOIIIETO U YaCTHOTO PEIICHUSI.

d. HaxomuTcs kak mpejien OTHOIIEHHS YaCTHOTO PEIISHUs K 00IIemy.

18.

Cpe,Z[I/I IMPUBCIACHHBIX ypaBHeHI/Iﬁ Ka)KUTE JIMHEHHOE HCOAHOPOAHOC YPABHCHHUC IIEPBOI'0 IMOPAAKa

20y + 22 +y? =0

(1+y?)dx + xydy =0

y' +ycosx =sing

ym _ yu +y=21

19.
JInHefiHOe ogHOpOAHOE AU depeHITHATHOS YpaBHEHHE BTOPOTO

IOpAIKAa HMeeT BH]I
y"+4y"+ 8y = 0.

XapaKkTepHCTHIECKOe VPaBHEHHE. .

Hmeer nBa BelIECTBEHHBIX KOPHS

MMeeT nBa KOMILIEKCHO CONPSIKEHHBIX KOPHS
Hmeet oauH BENIECTBEHHBIN KOPEHb

He nmeer kopHen

20.
rrr 7
UacTHoe pemeHHe ypaBHeHHA '+ 2y" = ¥~ + 3x HMeeT
BHI

%3
Vo =ax” +bx+c

Vow = (ax? +bx)x

Vyu =(ax™ £bx+0)x

Voo = (ax™ +bx +0)x”

21.
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Haiiure 2z, ecnin z=—, |29| =2, argz; = —%f |za| = 6, argzs = 3
A t '
2i
0
—
V3
—
3
22.
Hana dyukims f(z) = z3. Hafjmure /(7). —!
3
-3
I
23.

Ecnu 001uit uiieH psija CTpeMUTCS K HYJIIO, TO, IO BUIY CXOJAUMOCTH, P MOYKHO OTHECTH K:
a. DTOro yCIOBHSI HEAOCTATOYHO JJIsl BBISCHEHHSI CXOMMOCTH

b. Cxoagmumcst abCOIFOTHO

c. CxomsImmMmcst yCIOBHO

d. Pacxopgsmmmces

24.

CreneHHo psif, pu PUKCUPOBAHUU 3HAYCHUS apTyMEHTAa, CTAHOBUTCS:
a. YHCIIOBBIM psAIOM

b. Yuciom

¢. UncaoBoii MOCIEI0BAaTEILHOCTRIO

d. Takyto onepario Hellb3s BBIOJIHATh C JaHHBIM BUIOM PSIIOB.

14.1.2. DK3aMeHAITHOHHDBIE TECThI
1.
JlaHa cuctema
3y + 23 = -2,
-1 + 3?)3 = ].;
2x9 +4x3 =2

Mo2KHO 111 HeI3BeCTHOE X, Haiitn mo popmynam Kpamepa? Ecim
HEJIb34, TO BBEIOEpUTE OTBET HeT. ECIl 1a, TO OTBETOM BEIOEpITE
COOTBETCTBYIOIIIEE 3HAUCHIIE X3.
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a—3 a+4

OmnpenemnTens 2 5

paBeH 1, ecaIH a paBHO

o WK

3.
3Hag, uTo BeKTOphl a = (3,1,2) u b = ai + 5j — k oproronajbHubl,

Haﬁﬂ;IITe 3HAYCHIIC IIapaMeTpa d.

-1

N~ O

4.
Kakoii reoMeTpHUecKH 00pa3 onpeaendeT ypaBHEHHE

(-2 +(y+1)?+2%=4
B [IPOCTPAHCTBE?

[1mockocTh

Cdepuyeckas TOBEpXHOCTh
[unuaapuyeckast HOBEPXHOCTb
Konnueckast nOBEpXHOCTH

5.

[Ipenen ynciaoBoOM NMOCIEA0BATENBHOCTH, ITO:
a. Yucno

b. Bektop

c. OTpesox

d. Her npaBunbHOTO OTBETA

6.

IlepBbIil 3aMeuaTeNbHBIN PEENT paBEH
a. Enunanne

b. Hymro

. DKCIIOHEHTe

d. Yucny nu

7.

Boruncnute npenen npu x->0 BoipaxkeHus (sin5x)/(sin2x)
2

5

2/5

512

8.

Haiitu npenen npu x->0 BeipakeHus (sin2x / x)1+x
e

e2

2
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9.

JIBe OeckoHEeUHO Majbie (YHKIIMA HA3bIBAIOTCS DKBUBAJICHTHBIMH, €CJIM HA OECKOHEYHOCTH PaBEH
eAUHULIE TTPeIeN uX:

a. OTHoOLICHUS

b. Pa3znoctu

¢. Cymmbl

d. [IpousBenenus

10.

[Tpou3BomHast GYHKIMU OJHOM MMEPEeMEHHON B TOYKE, €CTh IPEeN MPU NPUPALMICHUN apryMEHTa
CTPEMSIILIETOCS K HYIIIO:

a. YacTHOro npupanieHus: GyHKIUHU K TPUPAIICHUIO apryMEeHTa

b. [IpousBeaeHwms npupamieHus GyHKINHA HA TPUPAIICHUE apTyMEHTa

c. luddepeHnuanbHbIX CyMM

d. He umeet HM Kakoro OTHOIICHHS K TIpeesiaM

11.

[TpousBoanas GpyHKIMH (Sin X)* paBHA
((sin x)"x)*(In(sin x) + x*ctg x)

((sin x)*x)+(In(sin x) + x*ctg X)

((sin x)"x)*(In(sin x) + x*tg X)

HE CYILIECTBYET

12.
X
Toura makcumyma QyHRmHE [ (X) = 3 —% paBHa
-2,2
-2
2

CDYHKI_II/IH HC UMCCT MaKCUMYyMa

13.

HeonpeneneHHblil HHTErpa 3T0:

a. COBOKYITHOCTb BCEX MEPBOOOPA3HBIX MOABIHTErPAIbHON (DYHKIIMN

b. COBOKYITHOCTb BCEX MPOU3BOAHBIX MOABIHTETPAIbHON PyHKINN

c. Yumcrmo, mo MOIYIIO paBHOE IUJIOUIAJM KPUBOJMHEWHOW Tpameuuud OrpaHUYEHHOU
MOABIHTETPAIbHON (DYHKITHEH

d. Ilpeaen uHTErpabHBIX CYMM

14.
YeTaHOBHTE COOTBETCTBHE MEHEIY HHTSIPAIoM H €TO

|~ Jinx + ¥

- X
JIBOIHOM MHTErpa
IToBEpXHOCTHBIN UHTETPAJ IIEPBOIO poAa
IToBEpXHOCTHBIN UHTETPaA BTOPOIO PoJia
Heomnpenenennslii nHTErpai

dx

HazBaHHCM

15.
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H]JH BBIUHCIIEHHH HECOOCTBEHHBIX HHTETPATOB IIOTYVUYCHBI PE3Y/IBTATEI.
1

ff] )dx = 0 ff Ydx = oo
ff1~ ydx =5 r) f,ﬁ{:r]rfr:u

Kakue 03 JaHHBIX HHTETPAJIOB CXOAATCA?

a)ur)
B)UT)
a)u 0)
0) u B)

16.

OObIkHOBeHHOE MU PepeHInATFHOE YpaBHEHUE MIEPBOTO HOPSIKAa — 3TO YpaBHEHHUE:

a. Koropoe cBs3pIBaeT BOECOMHO HE3aBHCHUMYIO IE€PEMEHHYIO, HEH3BECTHYIO (DYHKIMIO U ee
MPOH3BOHYIO.

b. [Ipu pemennn KOTOPOro HAAO BEIYUCIATH TU(depeHIan

c. Takux ypaBHEHUI1 HE CyIIECTBYET

d. Koropoe He coiepKHUT HE3aBUCHMYIO IEPEMEHHYIO.

17.

[Topsinok nuddepenunanbHOro ypaBHeHUs — 3TO:

a. HauBpIcImii mopsiiok mMpou3BOJHON HEN3BECTHON (DYHKIINH, BXOJISIICH B 3TO YpaBHEHHE.
b. HauBsiciias cTeneHs HeU3BeCTHOM (DYHKIIMHU, BXOAALIEH B 3TO ypaBHEHHE.

c. Cymma mopsiiKoB IMPOM3BOAHBIX HEM3BECTHOM (DYHKIIMK B YPaBHEHUH.

d. HauBbIcmias creneHb HE3aBUCUMOIO apIyMEHTa B ypaBHEHUU.

18.
Vpaererue Vv-In” v+1'-4/x+1=0 asnaerca

YpaBHEHHEM C pa3JEIAOMNUMHUCS IEPEMEHHBIMA
OnHOPOJHBIM ypaBHEHUEM

JInHEeNHBIM ypaBHEHHEM

YpaBHeHuem bepnyum

oo

19.

JluHeliHasi KOMOMHAIUS PEIIeHUH OTHOPOIHOTO TG GEPEHIATHFHOTO YPAaBHEHHUS, TIOPSIKA BBIIIE
nepBoro, oopasyrounux GyHAaMEHTAIBHYIO CUCTEMY PEILICHHH:

a. OOparaercst B HOJIb TOJIBKO KOrja Bce KOA((GUIIMEHTH KOMOMHAIIMY PaBHBI HYJIIO

b. Hukorna He oOpariaercs B HOJb.

c. OOpariaercst B HOJIb HE TOJIBKO KOT'/1a Bce KOAPPUIIMEHTH KOMOWHALIMY paBHbBI HYJIIO

d. ITocTpouTh Takyro JUHEHHYIO KOMOMHAIINIO HEBO3MOKHO.

20.

OO61ee pelieHue JIMHEWHOTO HEOJHOPOIHOTO Au(@epeHInaIbHOr0 ypaBHEHUSI MOPSAIKa BbIIIE
MIEPBOTO MPEJICTaBIsAET COOOi:

a. KomOuHanuio npou3BOJIbHBIX YaCTHBIX PELICHUH

b. KoMOMHaIMIO 4YaCTHBIX pemeHni 00pa3yromux GyHIaMEeHTAIBHYIO CUCTEMY PELICHUH

c. KomOuHanuio o01iero pemieHus COOTBETCTBYIOLIETO HEOIHOPOAHOIO YPaBHEHUS M YaCTHOTO

pEILIEeHUs] UCXOAHOTO
d. KomOuHaiuio o0IMX penieHuil COOTBETCTBYIOIIETO HEOHOPOIHOTO YPaBHEHHSI
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21.

1 2 (1Y = 9
Hafiqure opuruanan s nsobpaskenna F(p) = — + —. J(t)=1+2
p 7
J(t) = et +e*
f(t)=3+5¢2
f(t) =3t + 2V
22.
OxapakTepH30BaTh TOUKY Z = 3 1114 QYHKIIHH YeTpanHMas oco0ad ToUka
F2) = €* ITomroc BTOpOro mopAIKa
HES e 32 CymecTBEeHHO 0C00ad TOUKA
[TpaBHIbHAA TOUKA
23.
_ cos(z-1) 1
Haitrn Res z) = 2= 1 T
. ||r |: } 51 0
|3
oo
24,
HaiiTu paanyc cXOAMMOCTH CTEIIEHHOTO psifa ¢ o0muM wieHoM (z/81)", rae n usmensercs ot 0 10
OECKOHEYHOCTH.
4
8
16
0ECKOHEUHOCTh
25.

VccnenoBaTh Ha CXOAMMOCTh Psfl JeHCTBUTENBHBIX YHCEN, MCTONb3ys TpH3HAK Jlamambepa.
O6muit unen paza ((n!)?)/(5”n?), n usmensercs ot 1 10 ©

cxouTes

pacxoaurcs

CXOJUTCSA YCIOBHO

,I[aHHI)II\/'I IMPU3HAK HC ITO3BOJIACT YCTAHOBUTH CXOAUMOCTD

14.1.3. TeMbI KOHTPOJIBLHBIX padoT
TekcToBbIe KOHTPOJIbHBIE PA0OTHI
1. Jluneitnas anre6pa u aHaJIMTUYECKasi TEOMETPUS
2. BBeneHue B MaTeMaTHUECKUI aHAIN3
3. luddepennmanbaple ypaBHESHUS
Boruncnuts onpenenuth
PemuTe cucreMy ypaBHEHMIT
Haittu ipenen
Brraucauts mpou3BOIHYIO
Penmmte nuddepennmansuoe ypaBHeHHE
KomnbroTepHble KOHTPOJIbHBIE paOOTHI:
Maremaruka:
1. 3anumuTe ypaBHeHHE MPSMOM, Tpoxosiien yepes Touku M1(—1, 2) u M2(—3,-2).
2. Jlano, 4to mpsiMasi, mepecekatomias ock anmumkar B Touke (0, 0, z0),
z0 > 0, mapauienbHa IOCKOCTH 2X + 3y + 6z + 7 =0, OTCTOUT OT HEE HA PACCTOSHUU 7 U
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NEePIeHIUKYIsIpHa ocu opAnHAT. Haiianre abcuuccy TOUKM mepecedeHus dTOU mpsiMOi
C KOOPAMHATHOM MIOCKOCTHIO Z = ().

JuddepeHnnanbHOe HCUUCTICHUE:

3. Nana ¢yakuus . Haiinure e€ Hanbompliee 1 HaMMEHBIIIEE 3HAYEHHUST Ha OTPE3KE.
4. IIpoBeanTe MONHOE HCCIIeAOBaHNE (DYHKIIMH U HaUYepTUTE e€ rpaduk.
HuTerpanbHOe UCUNCIICHHE:

5. Haiitu Heonpenei€HHbIE MHTETPalbl

6. Beruncianth HecOOCTBEHHbBIE MHTETPajibl WIIM YCTAHOBUTH UX PACXOJIUMOCTD

7. @opMBI 3a1Kicu KOMIUIEKCHOTO YHcia

8. Onepanuu ¢ KOMIIEKCHBIMH YHCIIaMU

9. JlorapuhmM KOMIUIEKCHOTO YHCIia

10. InddepennupoBanue OKII

11. Murerpupoanue OKII

12. Panpl

13. Beruerst

14. Psgpl Oypre

15. IIpeoGpazoBanue Oypbe

16. IIpeoGpazoBanue Jlamaca

132
17. Beruncnuth onpeaenurens || 2 6 4
223

3

BBenenue B aHanms:
lim a ix) W(x) =t
18. BerumcHUTh MIpeaen T s <~
=00
-1
0
1
JuddepenunanbHble ypaBHEHUS:
19. Pemmts 3anauy Komu (X+5)dy —(y+1)dx=0 y(0)=9
y=2Xx+9
y=2X-9
y=5x-1
y=X+9
20. Pemntes ypaBHEHHE y' —4 yl+3y =0
y=cl*e*+c2*e*
y=cl*e*+c2*e >
y=cl*e*+c2*e*
y=cl*e>*+c2*ex

14.1.4. MeToanueckue peKOMeH 1Al u1
YueOHBII MaTepuan wu3naraercsa B (opme, Mpeanoiararmeid CaMOCTOSITEIbHOE MBIIIICHNE
CTYIEHTOB, camoobOpa3oBanue. [Ipu 3 ToM camocTosTeNbHAs padoTa CTYJEHTOB UTPAET PEIIAOIIYIO POJIb B
X0/JIe BCero y4eOHOro mnpoiiecca.
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Havare u3ydeHue MUCIUIUITMHBI HEOOXOIUMO CO 3HAKOMCTBA C pabodeil mporpaMMoil, CIIHCKOM
y4eOHO-METOIMYECKOTr0 U IporpaMMHoro obecnedenus. CamocTosTenbHas paboTa CTyAeHTa BKIOYAET
paboTy ¢ yueOHBIMM MaTepHajaMH, BBIIIOJHEHHWE KOHTPOJBHBIX MEpOIPHUITUN, MPEIyCMOTPEHHBIX
y4eOHBIM TIJTAHOM.

B nporecce n3ydeHus: IUCHUILINHBI JUIS JIYYIIETO OCBOCHHS MaTepHaja He0OXOAUMO PETYISIPHO
oOpamarecsi K pPEKOMEHIYyeMOW JuTepaType M MCTOYHHMKAM, YKa3aHHbIM B Y4eOHBIX MaTepuaiax;
MOJIb30BaTbCsl 4epe3 KaOMHET CTyACHTa Ha caidTe YHHUBEpPCUTETa 00pa3oBaTENbHBIMH pecypcaMu
3JIEKTPOHHO-OUOJINOTEYHOM CUCTEMBI, a TaKkKe OOIIEJOCTYITHBIMU MHTEPHET-NIOPTalaMH, COJIEepKaIluMU
HAYYHO-TIONYJISIPHBIC M CHICIIMATH3UPOBAHHBIE MaTEPHAIIBL, TIOCBSIICHHBIC PA3IMYHBIM aclieKTaM yaeOHOMH
JUCLIUILINHBL.

ITpu caMOCTOATENBHOM U3YUYEHUHU TEM CIEAYHTE PEKOMEHAALMSIM:

- YTEHHWE WIH NPOCMOTpP MaTepuaia HeoOXOAUMO OCYLIECTBIATh MEUIEHHO, BbIIENSs OCHOBHBIE
UJIEU; HA OCHOBAaHUU U3YYEHHOT'O COCTABUTh T€3UChl. OCBOMB MaTEpHall, IONBITATHCSI COOTHECTU TEOPHUIO
C IPUMEPAMHU U3 NIPAKTUKH;

- €CJI B TEKCTE€ BCTPEUYAIOTCS TEPMUHBI, CIEAYeT BBIACHUTh MX 3HAYEHHE MAJI IOHUMAaHUs
JAJIbHENIIETO MaTepHuaa;

- He00XO0IMMO OCMBICIUBATh IPOYUTAHHOE U U3YUYEHHOE, OTBEYATh Ha MPEJI0KEHHBIE BOIIPOCHI.

CryzneHTbl MOryT ©OJy4aThb WHJIMBUIYyalbHbIE KOHCYJIBTAlUU C HCIOJIb30BAHUEM CPEICTB
TEJIEKOMMYHUKALIUH.

ITo qucuuIuIMHE MOTYT IPOBOIUTHCS TOTIOJIHUTEIbHBIE 3aHATHS B (opMe BeOMHapoB. Pacniucanue
BeOMHApPOB MyOJIMKYyeTCsl B KaOMHETE CTYJEHTA Ha caiiTe YHUBepcuTeTa. 3anuch BeOuHapa myOJuKyeTcs B
JIEKTPOHHOM KypCe IO JUCLUIUIMHE.

14.2. TpeGoBaHus K OLEHOYHBIM MATEPHAJIAM ISl JIMI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTAMM
310pPOBbsI H HHBAJINI0B
Hnst 5y ¢ OorpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI U WHBAJIWJOB TPEIYCMOTPEHBI
JIOTIOJTHUTENbHBIE OLIEHOYHbIE MaTepHalIbl, IEpeueHb KOTOPBIX yKa3aH B Tadnuie 14.
Tabnuna 14 — JlonmosHUTENbHBIE MAaTEpUANIBl OIICHUBAHUS Ui JIUI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3I0POBBSI 1 HHBAJIUIOB

Kareropun Buipl 10MOMHUTENBHBIX OLIEHOUYHBIX @DOopMbI KOHTPOJISL ¥ OLICHKH
o0yyJaromuxcs MaTepHaloB pe3yJIbTaTOB 00YUEHUS

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapyleHusIMU
ciyxa

[IpenMy11eCTBEHHO MTUCEMEHHAs
IIPOBEPKA

C napymenussmu | CobeceioBaHMe 10 BOIIpocaM K 3auety, | IIpeumyriecTBeHHO ycTHast MpoBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYATIBHO)
C HapyuieHusIMH Pemenne quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpOJIbHBIE pa0OThI, MMCbMEHHbIE | [IpenmMyliecTBEHHO JUCTaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METOJaMHU

anmapara 3auery

C orpannueHussMu 1o | TecTbl, MICEMEHHBIE CAMOCTOSITENIBHbBIE IIpenmy1iecTBEHHO pOBEPKa
o01ieMe IMINHCKUM paboThl, BOMPOCH! K 3a4ETy, METOJIaMHU MCXO/sl U3 COCTOSIHUSA
MOKa3aHUsAIM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI | 00YYarOIIErocsi Ha MOMEHT NPOBEPKU

14.3. MeToanyecKkue peKOMeHIalMH 10 OLIEeHOYHBIM MaTepHaJIaM JUIf JIMI[ C OFPAHMYeHHBIMHU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B
Jis nun ¢ OrpaHMYeHHBIMH BO3MOKHOCTSIMHU 3JI0POBbSI M HHBAJIUAOB IpelyCMaTpUBACTCS
nocTymHas popmMa ImpeaoCcTaBIeHHsS 3aJaHIH OIIEHOYHBIX CPENICTB, & IMEHHO:
— B IIeyaTHOI popme;
- B IIeYaTHOH (OopMe C YBEITMUYEHHBIM HIPUPTOM;
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;
- METO/IOM YTEHMSI ACCUCTEHTOM 33/1aHUs BCIYX;
- IpeI0CTaBlIeHUE 3aJaHHs C CIIO0JIb30BaHHEM CYp/I0TIIepeBO/Ia.
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JluaM ¢ OrpaHMYEHHBIMH BO3MOXXHOCTSIMH 3/10pOBbSl M MHBAJMJaM yBEIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux o0Oydaromuxcsi INperycMaTpuBaeTCs
nocTynHas popMa npegocTaBIeHHs OTBETOB HA 3ajaHUs, a UMEHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIb30BAHHEM YCIYT aCCHCTEHTA,

- IPEeCTaBICHNUE OTBETOB YCTHO.

[Tponetypa olleHMBaHUS PE3yIbTATOB 00YUESHHUS JIUII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI
U WHBAIMAOB 10 JUCHUIUIMHE TPEeIyCMAaTpPUBaeT MpeAoCTaBieHHe HHpopMamuu B QopMax,
aIalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbs U BOCIIPUATUS HHPOPMALIUH:

JIJIs1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

— B IIEYaTHOH (pOopMe yBETMUECHHBIM MIPU(TOM.

JI1s1 1ML ¢ HAPpYLIEHUSIMM CJIyXa:

- B ()OpMe ITEKTPOHHOTO JOKYMEHTA;

- B [1IeUaTHOH opme.

JI1s1 JIMI ¢ HApYILIEeHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B ()OpMe IIIEKTPOHHOTO JOKYMEHTA;

- B [I€YaTHOH opme.

[lpn HEOOXOOMMOCTH Uil JHMII C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbSl M HMHBAJIUIOB
npoIielypa OICHUBAHUS PE3yJIbTaTOB O0YUCHHS MOYKET ITPOBOAUTHCS B HECKOJIBKO ITAIOB.
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