MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

FATYCYP [ e
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
BeryuciaurebHass MaTeMaTHKA

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noarorosku / cneruaibHOCTh: 09.03.01 UHdopmaTuka M BHIYHCIUTEIbLHASI TEXHUKA
Hanpaenennocts  (mpoduns) /  cmenmanu3anusi:  [IporpammHoe  obecnedeHue  CpeacTB
BbIYHCJIUTEIbHON TEXHUKH U ABTOMATH3MPOBAHHBIX CHCTEM

®opma o0OyuyeHUS: 3a04Hast (B TOM 4YHCJIe ¢ NMPUMEHEHHEM IMCTAHIMOHHBLIX 00pPa30BaTeJbHBIX
TeXHOJIOTHil)

@axynbreT: P10, PaKyJbTeT AUCTAHIUOHHOTO 00yYeHHUS

Kadenpa: ACY, Kajdenpa aBToMaTH3MPOBAHHBIX CUCTEM YIIPaBJIEHUSI

Kypc: 2

Cemectp: 3, 4

Y4eOusiii mnan Habopa 2018 rona

PaCHpC,Z[CJ]eHI/IC paGoqero BpPEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 3 cemecTp 4 cemecTp Bcero J2B107080%000
1 | CamocTtosTenbHas paboTa 1noj 6 8 14 4acoB
PYKOBOJICTBOM IPENOIaBATENS
2 | KoHTponb camocTosTENbHOM paboTh 2 2 4 4acoB
3 | Bcero koHTakTHOM paboThI 8 10 18 4acoB
4 | CamocrosTenbHas paboTa 60 94 154 4acoB
5 | Bcero (0e3 sx3ameHa) 68 104 172 4acoB
6 |IlogroroBka u caada 3ayera 4 4 8 JacoB
7 | OO6mIas TpyI10eMKOCTh 72 108 180 JacoB
5.0 3.E.

KonTponsusie pabotsl: 3 cemectp - 1; 4 cemectp - 1
3auer: 3 cemecTp
JuddepeHnmpoBaHHbIH 3a4eT: 4 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ:{pbl
npotokot Ne 6 ot « 17 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.03.01 HWHopmaTka W BBIYUCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
12.01.2016 roma, paccmoTpena u onoOpeHa Ha 3acemanuu kKadenapbl ACY « _ » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:

Houent Kadenpa apromaru3upoBan-
HBIX cucTeM ynpasieHus (ACY) B. B. PomaneHko

3aBenyromuii odecrieunBaroen kag.
ACY A. M. Kopukos

Pabouast mporpaMma qUCHUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BhITyCKaromel kadenpoii:

Hexan ®J10 . I1. Yepkamuna
3aBenyromnuii BeITycKaroIen kag.

ACY A. M. KopukoB
OKCIEPTHI:

JlonieHT Kadenpbl TEXHOJIOTUH 3J1eK-
TpoHHOTO 00yueHus (T30) 1O. B. Mopo3zoBa

JlonieHT kadenpbl aBTOMaTU3UPOBaH-
HBIX cucTteM ynpasieHus (ACY) A. U. UcakoBa

CornacoBaHa Ha noprane Ne 44947 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{enbro AUCHUITIIMHBI ABJISETCS U3YUYEHHUE TEOPETUUECKUX METOJIOB U OCBOCHUE NMPAKTUUYECKUX Ha-
BBIKOB B HCIIOJIb30BAaHUH YMCIIEHHBIX METOJOB IPH PEIICHUH 3a7a4 MOUCKa HyJel (yHKIuUI oaHOoM nepe-
MEHHOM, pELICHUs] CUCTEM JIMHEHHBIX U HEJIMHEHWHBIX YPABHEHWH, BBIUMCICHHUS COOCTBEHHBIX YUCEN U
COOCTBEHHBIX BEKTOPOB MaTpHI], OOpaIleHUs] MaTpHll, UHTEPIOIUPOBAHUS (DYHKLIMN, YUCICHHOTO TUd-
(bepeHIUpOBaHNs U UHTErpUpOBaHus QyHKIUH, pemieHus AuddepeHuanbHbIX 1 UHTErPajIbHbIX ypaBHE-
HUM.

1.2. 3agaun JIMCHMIIINHBI
— OcHoBHOU 3a7aueil M3YYCHHS TUCIMIUTUHBI SBISETCS MPUOOPETEHUE CTYICHTAMH MPOYHBIX

3HAHUU U IMPaKTHYCCKUX HABBIKOB B O6J'IaCTI/I, onpenenﬂeMoﬁ OCHOBHOM OCJIbIO KYypcCa.

2. Mecto mucuuniuebl B ctpykrype OIIOII
JucnmmuinHa «Berancnurenshas maremarukay (b1.B.OJl.1) otHocuTcst k Onoky 1 (BapuaTHBHAs
YacTh).
[TpenmecTBYIOMMUMI TUCHUILTMHAMY, (OPMUPYIOIIMMHU HaYaJbHBIC 3HAHUS, SIBISIOTCS: Beraucim-
TeJIbHas MaTteMmarthka, Maremaruka, [IporpammupoBanue.
[Tocnenyromumu JUCHMITIMHAME SBJSIOTCS: BbruMcnuTenbHas mMatemaruka, MeToapl onTuMu3a-
1K, OOBEKTHO-OPUEHTUPOBAHHOE POTrPaMMHUPOBAHHUE.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETSHIUI:

— IIK-3 cnocobHOCTEI0O 0O00CHOBBIBATh MPUHUMAEMBIE IPOEKTHBIE PEILIEHUS, OCYIIIECTBIIATH MO~
CTAaHOBKY U BBIMOJHSTH SKCIIEPUMEHTHI 110 IIPOBEPKE UX KOPPEKTHOCTH U 3((HEKTUBHOCTH;

B pesynpTare u3ydeHus: IMCLUIIIMHBI 00yJatOIUNACS T0JIKEH:

— 3HaTh 0COOEHHOCTH MaTeMaTHYECKUX BbIYMCIIEHUI, peanusyeMblx Ha DBM; TeopeTnueckue
OCHOBBI YHCIICHHBIX METOJOB, IOIPEIIHOCTH BBIYMCICHUH, YCTOHUYMBOCTDh U CIOXKHOCTH aJropuTma (Io
NaMsTH, 10 BpEMEHH CUeTa); YUCICHHbIE METO/IbI JINHEHHOU anreOphl; pelieHue HeIMHEHHBIX YpaBHEHUI
U CUCTEM; YHCICHHOE MHTErpUpoBaHue U AudHepeHIupoBaHNne; METOAbI NPUOIKEHU (PYHKIIUH; METO-
Jibl pelieHust AMppepeHunanbHbIX YpaBHEHUI; METOIbl PEILIEHUS! HHTETPAJIbHBIX YPaBHEHUM;

—  YMeThb CTPOUTH AJITOPUTMBI PEAIN3ALMH YUCIEHHBIX METOJIOB PEIICHUS IPUKIAIHBIX 3a]a4, a
TaKXe pa3padaTeiBaTh MPOrPaMMBbl, pEAIN3YIOIINE YUCIEHHBIE METOIbI;

— BJIaJleTh HaBbIKAMU NIPUMEHEHHs 0a30BOT0 MHCTPYMEHTApHs YHMCICHHBIX METOJIOB JIJISl pelle-
HUS NPUKJIATHBIX 3a]a4; METOJUKON NOCTPOEHMS, aHAJIn3a U MPUMEHEHUs YUCIIEHHBIX MOJEJIEN B Ipo-
(dheccroHambHOM ACSITEIBHOCTH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI COCTAaBIsACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuna 4.1 — Tpya0eMKOCTh TUCITUILTHHBI

Buabl yueOHOM esITeIBHOCTH Bcero uacos CemecTpsl
3 cemectp 4 cemectp

Konraxtnas paborta (Bcero) 18 8 10
CamocTosiTennbHas padboTa 1Mol pyKOBOACTBOM 14 6 8
npemnoaasatens (CPIT)
KonTpons camoctoarenshoit padotsl (KCP) 4 2 2
CamocTosiTenbHas paboTa (Bcero) 154 60 94
[TonroroBka Kk KOHTPOJIBLHBIM paboTam 74 28 46
CamocTosiTenbHOE U3ydyeHne TeM (BOIPOCOB) 80 32 48
TEOPETUYECKOM YacTu Kypca
Bcero (0e3 sx3amena) 172 68 104
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TToaroroBka u caada 3adera 8 4 4

OO6m1ast Tpy1I0€MKOCTb, 4 180 72 108

3auerHble EauHunb! 5.0

5. Coaep:xanue TUCUMILIIHHBI

5.1. Pa3aennl AMCHUILIAHBI M BHALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

Bcero
Cam. Hacos dopmupyemblie
Haszpanus pazenoB QuCLUIUIMHBL CPII,u | KCP,u (6e3
pab., u KOMITETEHITHH
9K3aMeH
a)
3 cemecTp
1 IlorpemHoctu BeruucineHuid. KoppekrHocTh 1 2 12 13 [1K-3
BBIUMCIIUTEIBHBIX 3a7jad U aJITOPUTMOB
2 TIpubnuxeHHOE pelIeHre HETMHEHbBIX 1 16 17 [1K-3
YPaBHEHUH C OJTHOW IEPEMEHHOM
3 YucneHHbIe METO/IbI PEILICHUS 3a/1a4 JIMHEN - 2 16 18 T1IK-3
HOM anreOpbl
4 BeruucieHnue coOCTBEHHBIX YHMCEN U COO- 2 16 18 |IIK-3
CTBEHHBIX BEKTOPOB
Hroro 3a cemectp 6 2 60 68
4 cemectp

5 PemieHne cucreM HEJIMHEHHBIX YPaBHEHUN 2 2 22 24 [1K-3
6 IIpubmxenne GyHKIMMA 2 24 26 ITK-3
7 Yucnennoe nuddepeHunpoBanue GyHKIUI 2 24 26 [1K-3
8 UucneHnHoe UHTErpupoBanue QpyHKIUH 2 24 26 [1K-3
Hroro 3a cemectp 8 94 104
Hroro 14 4 154 172

5.2. Conep:xanue pa3aejioB TUCHHUILNINHBI (CAMOCTOSAITE/IbHAsSI Pa00Ta M0/ PYKOBOACTBOM
npenogaBarTeJis)
ConepxaHue pa3aenoB TUCHMIUIMH (CaMOCTOsATeNbHas paboTa Mo pyKOBOJICTBOM IPEMNOaaBaTeIs)
MpUBECHO B TabwmIe 5.2.
Tabmuma 5.2 — Coneprkanue paszienoB JUCHUIUIMH (CaMOCTOATENIbHAs padoTa 1Mol pyKOBOJICTBOM IPETIO-

JaBaTess)
ConeprkaHue pa3nenoB JUCLHUILIAHEIL
ACp Pasa AHcH Tpynoemxkocts, | Dopmupyemblie
Hazpanus pa3znenos (camocTosiTenpHas paboTa 1Mo
q KOMIIETEHIIUU
PYKOBOJICTBOM IIpETO1aBaTesl)
3 cemecTp
1 IlorpemHnoctu Hcrounuku norpemHocrel. Ilonsarue mpu- 1 I1K-3
BBIYMCIICHHUM. OJIMKEHHOTO yKcia. AOCOIIOTHAS U OTHOCH-
KoppexTHOocTh TeJIbHAs MOrpeIHocTy. BepHble 1udps! ync-
BBIUNCIIUTEIbHBIX na. CBSI3b OTHOCUTEJIBHOM MOTPEUIHOCTHU C
3aJ1a4 U aJITOPUTMOB KOJIMYE€CTBOM BEPHBIX 3HAKOB uncia. Io-
IPELIHOCTh CYMMBbI, Pa3HOCTH, IIPOU3BEIE-
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HHUs1, YaCTHOTO, cTeneHn. O0mas popmyna
Juts orpemHocTy pynkuuu. O6paTHas 3a-
Jla4ya TeOpuH norpenHocTy. [loctanoBka
BBIYHCIUTENILHON 3a/1a4M; 00YCIOBIEHHOCTh
BBIYHCITUTENILHOM 33/1a4H; KOPPEKTHOCTH BBI-
YUCJIUTCIIBHBIX aJITOPUTMOB, Tpe6OBaHI/I$I,
HPEIbSBISICMbIC K BEIYHCIUTEIbHBIM aJIr0-
pUTMaM

Hroro

2 [IpubmxeHHoe
pELIeHNE HETMHENHBIX
YpaBHEHUH C OTHOU
IIEPEMEHHON

Jlokanu3zanus kopHeil. OGYyCIOBIEHHOCTD 3a-
Jlauy BBIYUCIIEHUS KOpHA. MeTobl HaxoxKe-
HUS KOpHEH: nepedopa, OHceKuu (METo
JIMXOTOMHHM), MeTo HploToHa, MoMduKa-
1uu Metona HeroToHa (ympomeHHbIH METO/T
Herotona, xopa, cexymux, meroq Credence-
Ha), KOMOMHUPOBAHHBIA METO/I, METOT
utepaiuii. OOyCIOBIEHHOCTh METO/Ia MPO-
cToil urepanuu u Merona Herorona. Uys-
CTBUTEJIBHOCTD K IIOTPEIIHOCTSIM

Hroro

I1K-3

3 YncieHHbIE METOIBI
peleHus 3a1a4
JTMHEHHOU anreOpbl

[TocranoBka 3anaun. HopMbl BEKTOpOB U
MaTpuIl; aOCOMIOTHASA U OTHOCUTENbHAS TI0-
IPeNTHOCTh BEeKTOpoB. OOYCIOBIEHHOCTH 3a-
JIauul pelIeHHs CUCTEM JIMHEWHBIX anredpau-
YeCKHUX ypaBHeHuU. [Ipsamelie MeTozs! pere-
Hus CJIAY: meton ['aycca (cxema
€MHCTBEHHOTO JIEJICHHUs, CXeMa C BHIOOPOM
[JIABHOTO 3JIEMEHTA 10 CTOJIOILY); CBS3b Me-
toaa ['aycca ¢ LU-pa3noxeHueM MaTpULIb.
QR-anroput™m pemennst CJIAY (Meron Bpa-
nieHuit). Meron opToroHanM3auu; METo/
Xaneukoro. MtepainoHHbIE METO/IBI pelIe-
Hus CJIAY: meTox mpocToil urepanuu, me-
tox 3einend. CXOAMMOCTb UTEPAITUOHHBIX
npoiieccoB. [lorpemHocT uTeparmoHHbIX
npolieccoB. Penienne nepeonpeneneHHoMn
CJIAY MeTo/10M HaUMEHBIIINX KBAJPaTOB.
Beruucnenue onpeaenureneii: meron I'aycca,
MeTton Xasenkoro. Beraucienue odpaTHoi
MaTpHILIbI

Hroro

I1K-3

4 BrpraucieHue
COOCTBEHHBIX YHUCET U
COOCTBEHHBIX BEKTOPOB

[ToctranoBka 3agaun. [IpeoOpa3oBanue 1moao-
Ous. Jlokann3amus cCOOCTBEHHBIX 3HAYEHUN.
OO0ycI0BICHHOCTD 33JJa4l BHIYHCIEHUS COO-
CTBEHHBIX 3HAUEHUI U COOCTBEHHBIX BEKTO-
poB. CTeneHHo MeTo/| BBIYMCIIEHUS MaKCH-
MaJIbHOTO coOcTBeHHOTO uncia. QR-anro-
PHUTM BBIYUCIIEHHS COOCTBEHHBIX uncen. Me-
TOJl OOpaTHBIX UTEPAINil BHIYUCIEHUS COO-
CTBEHHBIX BEKTOPOB

Hroro

I1K-3
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Hroro 3a CEMCECTP

4 cemectp

5 Pemtenue cuctemM
HEJIUHEWHBIX
ypaBHEHUN

ITocTraHOBKa 3a7a4y; JTOKAJIU3aLUs KOPHEH;
KOPPEKTHOCTh U O0YCJIOBJICHHOCTD 33]1auH.
Merton HproToHa; MoauduIMpOBaHHbIN Me-
tox HeroToHa; ynpomenHsiilt meton Heroto-
Ha. Merog urepanuu. YcIoBus CXOAUMOCTH
MeToaa utepauui. ['pagueHTHBIA METOT

Hroro

I1K-3

6 Ilpubmmkenue
byHKIHI

[TocranoBka 3agaun. MaTepnonsuus 0606-
IIEHHBIMU MHOTOWIeHaMHU. [TonmmHOMUHab-
Hasi UHTePIOJIAIMS, MHOTOWIEH Jlarpanika.
[TorpemHocTs nHTEpHIOIALMA. MUHUMH3A-
1Sl TOTpeIHOCTH. HTeponsaoHHas
¢dopmyna HproToHa J71s1 paBHOMEPHOU CETKH.
®opmyna HeroToHa /17151 HEpaBHOMEPHOM
ceTku. [ 1o0anbpHasi MONMHOMHUHANIbHAS UH-
TeprossAnyst. YyBCTBUTENBHOCTh HHTEPIIOIIS
IIMOHHOTO MOJIMHOMA K ITOIPEHIHOCTSAM BXOJI-
HBIX JaHHBIX. IHTEpOIAHs ¢ HOMOIIBIO
«CKOnb3s11ero» nonuHoma. Kycouno-nonu-
HOMUHaJIbHas uHTepnosanus. [IpeoGpa3osa-
Hue dypoe, qUcKkpeTHOE NpeoOpa3zoBaHUE.
Tpuronomerpudeckast uaTepnossuus. Ipu-
OmxeHue crutaitHamu. JIuneiinsie, mapado-
JU4YecKue, Kyondeckue crutaitHel. OpToro-
HaJIbHbIE CUCTEMbI (PYHKIINH (TIOKa3aTeb-
HbI€ U TPUTOHOMETpUYECKHE (PYHKIIUN)

Hroro

I1K-3

7 Uucnennoe
muddepeHIpoBaHme
GbyHKIHI

[ToctranoBka 3anaun. [Ipocreitmue Gpopmysbt
YHUCJIEHHOTO TU((HepeHIIUPOBAHNS: BHIYHC-
JIEHWE NIEPBON NTPOU3BOJHOMN, BEIUNCIIEHNE
BTOpO# mpou3BoAHoM. OOumii crnocod nomy-
yeHust popmyI urcaeHHoro AuddepeHupo-
Banus. [lorpemnoctu auddepeHnmpoBaHus.
OO0ycnoBIEHHOCTH (POPMYIT YHCICHHOTO

b depeHIIMPOBaHUS

Hroro

I1K-3

8 Uucnennoe
WHTETPUPOBAHUE

byHKIINN

[TonsiTue o kBaapaTypHbIX popmynax. Dop-
Mysbl HeroToHa-Koreca. @opmyisl Tpare-
uuii, Cumricona, ['aycca, mpsiMOyroJbHUKOB.
[TorpemHocTs kBagpaTtypHbIX Gpopmyn. O0y-
CJIOBJICHHOCTH KBaJpaTypHbIX Gopmyin. [1pa-
BUJIO PyHre OlIeHKH MOTPEeIIHOCTH KBajpa-

TYPHBIX (OopMYyIT

Hroro

I1K-3

Hroro 3a cemectp

Hroro

14
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5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MPeAbl Ty IIUMH)
U o0ecrieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmenpl MUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

HanmeHoBaHNe OUCIUILINH

Ne paznienoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
n3yyeHre 00eceuynBaOINX U 00eCeunBaeMbIX JUCHUILUINH

3 I[IporpamMmmupoBaHue

1 2 3 4 5 6 7 8
[IpenmecTByronme qUCUUILIMHBI
1 BeruncaurenpHass MareMaTHKa + + + +
2 Marematuka + + + +
+ + +

[Tocnenyromume TUCIUITITUHB

IpOrpaMMUpPOBaHUE

1 BeruucnurenbHast MaTeMaTHKa + + + + +
2 MeTtonpl oNTUMHA3ALAT + + +
3 OOBEKTHO-OPUEHTHPOBAHHOE n n n n

5.4. CooTBeTcTBHE KOMIIETEHIIMIi, GOPMHUPYEMBIX PH U3yYEeHUM TUCHHUIUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, M BHJIOB 3aHATHN

MPEICTAaBICHO B Tabmuiie 5.4.

Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TUI
KoMmreTeHu Bunsl 3anathii
@DopMBI KOHTPOJIA
1 CPII KCP Cam. pa0.
I1K-3 + + + KonTponbHas paboTa, JKk3aMeH,
[IpoBepka KOHTPOIBHBIX PadOT,
Tect

6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yUeHUs

He npenycmorpeno PVYIIL.

He npenycmotrpeno PVYII.
8. KoHTpo1b caMoCTOSATEILHOI PadoThl

7. JlabopaTtopHbie padoThl

Buas! KOHTpOIISt caMOCTOSTENbHON paObOTHI MpUBeneHb! B Tadmuie §.1.

Tabmuma 8.1 — Buasl KOHTPOJISI CAaMOCTOATEIBLHON padOThI

. Tpynoemkocts dopmupyemblie
Ne Bun koHTpOJIst caMOCTOSITETbHOM paboThI pyA PMHPY
(uac.) KOMIIETCHIUHI
3 cemectp
1 | KonTponbHasg paboTa ¢ aBTOMaTU3UPOBAHHOM ITPO- 2 [1K-3
BEpPKOI
4 cemectp
1 | KontponbHas paboTa [1K-3
Hroro

Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUN MTPEICTABICHHI B

Tabymite 9.1.

9. CamocrosiTesibHAs1 padoTa
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Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M (JOPMHUPYEMbIE KOMIIETCHIIUN

HBIM paboTam

Bunsl camocrostensHol | TpynoemkocTs, | PopMupyemMsie

HasBanus paznenos s by ’ PMHDPY @DopMBbI KOHTPOJIS
paboThI q KOMITETEHITUU
3 cemectp

1 Tlorpemnoctu CamocTosTeNIbHOE U3yYe- 8 I1K-3 KonTponbhas pabo-
BBIYUCIICHU. HUE TeM (BOMPOCOB) TEO- Ta, Tect, Dk3ameH
KoppekTHOocTh PETUYECKOM YacTH Kypca
BRIMHCIMTCIBHBIX | 116 1roT0BKA K KOHTPOIB- 4
3aJ1at 1 ANTOPHTMOB | 1o i oG oram

Hroro 12
2 Ilpubmmxennoe | CaMOCTOATENBHOE U3YyUe- I1K-3 KontponpHas pabo-

elIeHHe HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH

p b 2
HEJIMHEMHBIX pPETUYECKOM YacTu Kypca
YPABHCHUH € OHOM | 11 /- roBKa K KOHTpPOJIb- 8
TICpEMEHHOM HBIM paboTam

Hroro 16
3 YucneHHbie CamocTosTenpsHOE U3yde- 8 I1K-3 KonTpoasnas pado-
METO/bI pEUIEHUsI | HUE TeM (BOIPOCOB) TEO- Ta, Tect, Dx3ameH
3a7a4 JUHEUHOU pPETUYECKOM YacTH Kypca
anreoph! IToaroroBka K KOHTPOJIb- 8

HBIM paboTam

Hroro 16
4 Bpruuciienue CamocrosiTenbHOe Uu3yye- 8 [1K-3 KontponwsHas pabo-
COOCTBEHHBIX YHCEN | HUE TeM (BOMPOCOB) TEO- ta, Tect, Dx3ameH
U COOCTBEHHBIX PETUYECKOM YacTH Kypca
BEKTOPOB

CKTOpO IToaroroBka K KOHTPOJIb- 8

HBIM paboTam

Hroro 16

BrlimonHeHrEe KOHTPOITB- 2 ITK-3 KonTponsnas pado-

HOMU paboTHI Ta
Hroro 3a cemectp 60

[TonroroBka u ciaya 3a- 4 3auer

gyera

4 cemectp

5 Pemienue cucrem | CaMOCTOSITENIBHOE HU3Y4Ye- 12 I1K-3 KontponwsHhas pado-
HEJIMHENHBIX HUE TeM (BOMPOCOB) TEO- Ta, Tect, DKk3ameH
ypaBHEHUN PETUYECKOM YacTH Kypca

[ToaroroBka K KOHTPOJIb- 10

HBIM paboTam

Hroro 22
6 [Ipubmxenue CamocTosTeNIbHOE U3yYe- 12 I1K-3 KontponpHas pabo-
byHKINN HUE TeM (BOTIPOCOB) TEO- Ta, TecT, Dk3ameH

pETUYECKOM YacTu Kypca

IToaroroBka K KOHTPOJIIb- 12
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Hroro 24
7 HucneHHoe CamocrosiTenbHOe U3yye- 12 [1K-3 KonTponbnas pado-
muddepeHnpoBan | HUE TEM (BOTIPOCOB) TEO- Ta, TecT, Dk3ameH
ne QyHKIHiA pPETHUYECKOM YyacTH Kypca

IToaroroBka K KOHTPOJIIb- 12

HBIM paboTam

Hroro 24
8 UucnenHnoe CamocTosTenpsHOE U3yde- 12 I1K-3 KonTpoasnas pado-
WHTErpUPOBaHUE HUE TeM (BONPOCOB) TEO- Ta, Tect, Dx3ameH
byHKIINN pPETUYECKOM YacT Kypca

IToaroroBka K KOHTPOJIb- 12

HBIM paboTam

Hroro 24

BrinosiHeHre KOHTPOJIb- 2 [1K-3 KontponwsHnas pabo-

HOM paboThI Ta
Hroro 3a cemectp 94

[ToaroroBka u ciava 3a- 4 Huddepenumnponan-

yera HBII 3a4eT
Hroro 162

10. KoHTpOJIb cCaMOCTOSATEILHOM PadoThI (KypPCcOBOii MPOEKT / KypcoBasi pabora)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Munens, A.A. BeraucnurenbHble METOIBI [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue / A.A.
Munens. — Tomck: Db Konrtent, 2013. — 198 ¢. locTyn u3 nuuHOoro kabuHeTa CTyaeHTa. — Pexxum 110-
ctyna: https://study.tusur.ru/study/library/ (nara o6pamenus: 30.08.2018).

12.2. lonotHUTEILHAS JIATEPATYpPA
1. Munens, A.A. BeraucnurenpHas MaTeMaTHKa [DJIEKTPOHHBIA pecypc]: yueOHoe mocobue /
A.A. Muuens. — Tomck: Tomckuil MeXBY30BCKHI LIEHTP TUCTaHLMOHHOTO oOpaszoBanus, 2001. — 228 c.
Hoctyn u3 nuyHoro kaOuHeta cryaeHTa. — Pexxum moctyma: https://study.tusur.ru/study/library/ (mata
obpamenus: 30.08.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Munens, A.A. BeraucnutenbHbIe METOBI : AJEKTPOHHBIN Kypc / A.A. Mumnens. — Tomck: TY -
CVYP, 10, 2013. locTyn U3 TMYHOTO KaOWHETa CTY/ICHTA.

2. Munens, A.A. BerauciurensHas MaTeMaTHKa [ DIEKTPOHHBIN pecypc|: METOIUYECKHUE yKa3a-
HUSL 110 BBITIOJHEHUIO KOHTPOJBHON paboTsl / A.A. Munens, B.B. Pomanenko. — Tomck: dakynbreT 1u-
cranuonHoro ooydenus, TYCVYP, 2018. — 107 c. loctyn u3 nuaHOoTO KabuHeTa cTyjeHTa. — Pexum 1o -
ctyna: https://study.tusur.ru/study/library/ (nara o6pamenus: 30.08.2018).

3. Muuens, A.A. Metonndeckue ykazaHUs IO OpraHU3aliu CaMOCTOSTENbHOM paboThI ISl CTY -
JICHTOB 3a04HOU (hopMbl 00yueHus HanpasieHus noarorosku 09.03.01 «MudopmaTtruka 1 BEIYUCIUTENb-
Hasl TEXHUKa», OOy4aroUIMXcsi ¢ MPUMEHEHHEM IUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOJOorui / A.A.
Muuens, A.M. Kopuxkos. — Tomck [Dnektponnsiii pecypc]: @O, TYCVYP, 2018. — 17 c. Joctyn u3 nuy-
HOTO KaOmHeTa cryneHTa. — Pexkum goctyma: https://study.tusur.ru/study/library/ (mara obGpamenus:
30.08.2018).

CornacoBaHa Ha noprane Ne 44947 9



12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. Ilpodeccuonaibbie 6a3bl JAHHBIX U HH(POPMAINIMOHHBIE CTIPABOYHBbIE CHCTEMBI

1. http://www.mathnet.ru — o0Griepoccuiickuii MaTeMaTHUYECKUI TTOPTAIT;

2. http://www.wolframalpha.com — 6a3a 3HaHUI W dKCHEPTHAS CHCTEMa MO BBIYUCIUTEIHHBIM
QITOPUTMAaM;

3. https://onlinelibrary.wiley.com — Hay4nble xypHainsl uznarenscrsa Wiley&Sons;

4. https://www.sciencedirect.com — Hay4HbIC )KypHaJIbI u3aarenscTBa Elsevier.

13. MaTtepuaibHO-TEXHMYECKOE 00ecnevyeHue JUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ob0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 0O0ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTrepuajibHO-TEXHMYECKOE U NPOrPaMMHOe odecriedeHne TUCUUILTHHBI

Kabuner st caMoCTOATEIHbHON PabOTHI CTYICHTOB

yueOHas ayTUTOPHs JIJIsl TPOBEICHHMSI 3aHATHH JTa0OpAaTOPHOTO THUIIA, IIOMEIICHUE SIS IIPOBEICHUS
TPYMIOBBIX U UHIUBUAYAIBHBIX KOHCYJIBTAIIMH, TOMEIIEHUE ISl TPOBEICHHSI TEKYIIIETO KOHTPOJIS U TPO-
MEXYTOYHON aTTeCTAlNU, TIOMEIICHHE SIS CAMOCTOSATEIIBHON paOOThI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 207 ayn.

Ornucanue UMEOIIErocss 000PYIOBAHHUS

- KommyraTtop MicroTeak;

- Kommerorep PENTIUM D 945 (3 mit.);

- Kommbrorep GELERON D 331 (2 miT.);

- Kommnekr cnenunanuzupoBanHol yueOHOI mebenu;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

— DEV C++ (c BO3MOXHOCTBIO YIAJICHHOTO JTOCTYIIA)

— Free Pascal (¢ BO3BMOXXHOCTBIO YIaJI€HHOTO JIOCTYTIA)

— Google Chrome (¢ BO3MOXKHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Java SE Development Kit (¢ BO3MOXHOCTBIO YIQJICHHOTO JOCTYIIA)

— LibreOffice (¢ BO3MOXHOCTBIO yIaJIEHHOTO JJOCTYTIA)

— MS Office Bepcuii 2010 (c BO3MOXKHOCTBIO YIAIGHHOTO JJOCTYTIA)

— MathCAD (c BO3MOXXHOCTBIO YIaJIEHHOTO JIOCTYTIA)

— Microsoft Windows (¢ BO3MOXXHOCTBIO YIQJIEHHOTO JIOCTYTIA)

— MonoDevelop (¢ BO3MOXXHOCTBIO yIaJICHHOTO JIOCTYTIA)

— Notepad-++ (c BO3MOXHOCTBIO YIaJIEHHOTO JJOCTYyIIa)

— Pascal ABC (c BO3MOXXHOCTBIO yAaJIEHHOTO JJOCTYTIA)

— Visual Studio 2015 (c BO3MOXXHOCTBIO yIaJIEHHOTO JJOCTYTIA)
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13.1.2. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecriedyeHne JJIs1 CaMOCTOSITe IbHON padoThI
Jlnst caMoCTOSATEIbHOM PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepmmanna ynuima, 1. 74, 207 aya.

CocTtaB 060pyI0OBaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T11. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMarnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecnieueHre TUCHMIIJIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHUE NUCHMIUIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydarolnyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P MOMOIIH BUACOYBEIUIUTEICH A1 KOM(POPTHOTO POCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jau yuyeOHOM MHpOpMaluu B JOCTYIHBIX (opMax, MOOMIIBHOM CHCTEMbl OOy4eHUs [UIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PeKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PECKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1. Kakue MeTonpl pelieHus YpaBHEHUH C OJHOM MepeMeHHOW HMMEIOT Oojiee BBICOKYIO CXOJH-
MOCTB?

a) UrepaunionHsle

6) UnTepBanbHble

B) KomOuHMpOoBaHHbIE

2. Kakol MeToz pelIeHns] ypaBHEHUM C OTHOM NEPEMEHHON U3 MPEUIOKEHHBIX UMEET JTUHEHHYIO
CXOIUMOCTB?

a) Xopn

0) 30J10TOTO CEYCHHMS
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B) YnpoieHHbii Mmetoq HetoToHa

3. Kakoli MeTon penieHusi ypaBHEHHU ¢ OJHOM NMEPEMEHHOU U3 MPEIJIOKEHHBIX UMEET CYIepiIu-
HEWHYIO CXOAUMOCTb?

a) JIluxoromu

0) 30JI0TOTO CEYCHHMS

B) Xopna

4. Kakoli MeTOJI pellIeH!s] ypaBHEHUI € OIHOM MEPEMEHHON U3 MPEUI0KEHHBIX UMEET KBaipaTuy-
HYIO CXOJIUMOCTh?

a) Xopna

0) Urepanuii

B) HetoTOHA

r) YnpormeHHbld MeToa HeroToHa

5. Kakue npousBoHbIE PaBHBI HYJIIO B TOUKE, SBISIOLIEICS KOPHEM YPAaBHEHUS C OHOM MEPEMEH -
HO KpaTHOCTH kK?

a) Bce mpousBomHbIe 10 OpsaKa k BKIIFOUMTENHHO

0) Bce mpousBoanbie 10 nopsaka k—1 BKIrOUMTETEHO

B) Hukakue, Bce mpou3BOIHBIC, B OOIIEM Ccly4yae, He PaBHBI HYJIIO

6. Kakue metoner pemenus CJIAY npuMeHsIOTCS 17151 CUCTEM HAauOOJIbIIIEH pa3MepHOCTH?

a) [Ipsimele

0) Utepannonueie

B) BeposTHOCTHBIE

7. Kaxoit Mmeron naet Hanbonee Tounoe pemenue CJIAY?

a) ['aycca

0) I[Iporonku

B) 3erinens

r) Utepanuii

1) MonTte-Kapio

8. Kakoii MeTon pemieHus 3a/1a4 JMHEHHOW anreOphl He CBSA3aH C MOJYyYEHUEM TPEYrojdbHBIX MarT-
pun?

a) ['aycca

0) Jlekommno3uiuu

B) XaJeIkoro

r) Utepanuii

9. Kakoi1 MeTo/1 MO3BOJISIET HAWTH ONPEACTUTEL MATPHUIIBI?

a) XaJseukoro

0) 3elinens

B) Moure-Kapno

10. B mpocTpaHcTBE Kakoil pa3MEpPHOCTH CTPOUTCS 0a3UC P MOMCKE 0OpAaTHOW MAaTPHUIIBI TTOPSIJT-
Ka N METOJIOM OPTOrOHaIU3aluu?

a)n

0) n+1

B) n*n

r) 2*n

11. Kak Ha3bIBaeTCA MOJUHOM, KOTOPBII TPOXOJUT TOYHO YEPE3 Y3JIbl 3aTAHHOM CETKU?

a) ANNpoKCUMUPYIOIINN

0) MaTepnionupyromniuii

B) DKCTpanoJMpyoIui

12. Kak Ha3bIBaeTCs MOJIMHOM, KOTOPbIi MUHUMHU3UPYET OTKJIOHEHUE OT Y3JI0B 33JIaHHOM CETKU?

a) ANNpOKCUMUPYIOIINN

0) NaTepnionupyromniuii

B) MUHUMM3UPYIOIIMIA

13. TTouHOM KakoW CTEMEHW MOXKHO MHTEPIIOIMPOBATH 0€3 MOrpenrHoCTH moJinHOMOM HproToHa
nnu Jlarpanxa Ha CeTKe U3 n TOUeK?

a) n—1
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0)n

B) n+2

r) 2*n

14. TTommHOMOM KakoW CTETCHH SIBIISIETCS ciiaraeMoe ¢ uHaekcoM k momunoma HeroToHa mopsiaka
n?

a) k-1

0) k

B) k+1

r) n—1

1) n

15. [TomuHOMOM KaKko# CTENEHHM SBISIETCA cilaraeMoe ¢ nHaekcoM k monmHoma Jlarpanxka mopsaka
n?

a) k—1

0) k

B) k+1

r) n—1

a) n

16. Kakoit cnoco0 WHTErpUpOBaHUS HE PACCMATPUBACTCS B YHCIICHHBIX METOAaX?

a) Kagpatypusie popmyrsl

0) KybarypHbie hopMyIisl

B) Meton MonTe-Kapio

I') AHAUIUTHYECKUH METOT

17. B kakoM MeTO/Ie YHCIEHHOTO MHTETPUPOBAHMSI TPOUCXOTUT BHIOOP ONTHMAIBHBIX Y3JIOB CET-
KHU?

a) LleHTpasibHBIX NPSIMOYTOJILHUKOB

0) UeObImeBa

B) CuMIicoHa

18. C moMomipio Kakoi (OpMYJIbI YUCICHHOTO WHTETPUPOBAHUS HEBO3MOXKHO IMOJTYYUTh TOYHOE
3Ha4YEHHUE ONPE/IETICHHOr0 UHTErpaia I KyOnueckon pyHKIuu?

a) YeOnImena

6) 'aycca

B) CuMIICOHA 711 HEPABHOMEPHOM CETKH

r) CumIicoHa j1s1 paBHOMEPHOH CETKH

19. Kakas u3 mpencTaBiIeHHBIX (POPMYJT YHCICHHOTO HHTETPUPOBaHUS HanboJiee TouHa?

a) LleHTpasibHBIX NPSIMOYTOJILHUKOB

0) Tpamenmii

B) CuMIicoHa

r) UeOpIena

n) aycca

20. IIpu ucnosp30BaHUM KAaKOTO BUAA CETKH MOXXHO JOOWUTHCS HAMOONBIIEH TOYHOCTH BBIYUCIIC-
HUS ONIPENIEJICHHOTO UHTeTpaia?

a) Jlunamuaeckas

0) PaBHOMepHas

B) HepaBHomepHas

14.1.2. DK3aMeHAMOHHLIE TECTHI

[TpuBeneHsl MpUMEpHI TUTIOBBIX 33/IaHUN U3 OaHKA HK3aMEHAIIMOHHBIX TECTOB, COCTABJICHHBIX IO
MIPOMICHHBIM pa3ieiaM JTUCIUTUIAHEI.

1. 3navameli uudpoit mpuOIMKEHHOTO YKCia Ha3bIBaeTCA BCsKas udpa B €ro AeCITHYHOM H300-
pakKeHUU:

a) OTJIMYHAS OT HYJIS.

0) oTIMYHAs OT HYJISI, U HYJb, €CIM OH COACPKHUTCS MEKIY 3HAYaNTUMHU [MU(PpPaMU WIH SBISETCS
MPEJICTABUTENIEM COXPAHEHHOTO JECATUYHOTO paspsa.

B) OTJIMYHAS OT HYJISA, M HYJIb, €CJIH OH COJICPIKUTCS MKy 3HAYAIIIMMHU ITUDPAMH.

T) OTJMYHAsl OT HYIS, U HYJb, €CIH OH SIBIISETCS MPEICTaBUTENIEM COXPAaHEHHOTO NECATUYHOTO
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paspsia.

2. ITox 00yCcIOBIIEHHOCTHIO BEIYUCIUTEIHLHOM 3aa49i TTOHUMAIOT:

a) HEYYBCTBUTEIHHOCTD €€ PEIICHHSI K MaJIbIM IMOTPEITHOCTSIM BXOIHBIX JTaHHBIX;

0) 4yBCTBUTEIHHOCTD €€ PEUICHHS K MaJIbIM IMOTPEITHOCTSAM BXOAHBIX JaHHBIX;

B) UYBCTBUTEIILHOCTh €€ PEIICHUS K OOJBIIUM MOTPEIIHOCTSIM BXOTHBIX TAHHBIX.

3. Bropoe ycioBre KOppeKTHOCTH aJITOPUTMA 3aKJII0YaeTCsl B TOM, YTO PE3YJIbTar:

a) YCTOWYHB 1O OTHOIIIEHUIO K MaJIbIM BO3MYIIIEHUSM BXOIHBIX JTaHHBIX;

0) HE YCTOMYHUB MO OTHOIICHUIO K MaJIbIM BO3MYIIICHUSM BXOJHBIX JaHHBIX;

B) HE YCTOWYHB 110 OTHOIIIEHHUIO K OOJBIIIMM BO3MYIIICHUSIM BXOIHBIX JaHHBIX;

') YCTONYMB 110 OTHOLLEHUIO K OOJIBIIUM BO3MYILEHUSM BXOJIHBIX JaHHBIX.

4. TpeTbe yclaoBHe KOPPEKTHOCTH AITOPUTMA 3aKITFOYAETCS B TOM, YTO PE3YIIbTAT:

a) YCTOMYHB MO OTHOILIEHUIO K MaJIbIM BO3MYIIEHUSM BXOIHBIX JaHHBIX;

0) o0aiaeT BEIYUCIUTEIHHON YCTOMUNBOCTBIO;

B) HE 00J1a/1a€T BBIYUCITUTEIIBHONW YCTOWYHNBOCTHIO.

5. Meron nporonku npumensiercst aiis pemenust CJIAY ¢ matpuieit Buaa:

a) BEPXHEH TPEyroJbHOM;

0) HIDKHEH TPEeyroiabHOi;

B) JICHTOYHOTO BH/IA;

T') IPSIMOYTOJIbHOM;

1) KBaJ]paTHOH CUMMETPUYIHOM.

6. Onpenenurens TPEYroJIbHON MaTPUILIbl PABEH:

a) MPOU3BEICHUIO BCEX DJIEMEHTOB MaTPHIIbL;

0) cyMMe TIPOM3BEICHUH 3JIEMEHTOB KaXKIOTO CTOJNOIIA;

B) CyMMe€ MPOMU3BEICHUN 3JIEMEHTOB KaXKJI0H CTPOKH;

') CyMM€ KBaJIpaTOB BCEX AJIEMEHTOB;

1) IPOU3BEICHUIO TUArOHABHBIX JIEMEHTOB;

€) CyMM€ TUarOHAIbHBIX YJIEMEHTOB.

7. Onpenenuresib OpPTOHOPMUPOBAHHOW MATPUILBI:

a) paseH | nnm -1;

0) paBeH 0;

B) MPUHUMAET Pa3HOE 3HAUCHUE JIJIS PA3IUIHBIX OPTOTOHATBHBIX MATPHII.

8. CoOCTBEHHBIE YHCIia MATPHUIIBI — ITO:

a) DJIEMEHTHI TJIABHOW TUATOHAIIN;

0) 3HAUYEHUS YIJIOBBIX MUHOPOB MaTPHIIHI,

B) KOPHH XapaKTePUCTHYECKOTO yPaBHEHHUSI.

9. HenuneitHasa cuctemMa ypaBHEHUM ¢ N HEM3BECTHBIMH — 3TO CUCTEMa, COCTOAIIAA U3 N ypaBHE -
HUH, KOTOPBIE, B 00IIIEM CITydae, SBISIOTCS:

a) JINHCWHBIMU;

0) KyOUueCKnMH;

B) JIMHCHHBIMH W HEJIMHEWHBIMHU.

10. DnemeHTHI MaTpHLbl SIKOOM MOPsAKA N COCTOST U3:

a) BTOPBIX YaCTHBIX MIPOU3BOAHBIX (PYHKIIUU N IEPEMEHHBIX;

0) MepBBIX YACTHBIX MPOU3BOAHBIX ()YHKIIMH N TIEPEMEHHBIX;

B) NIEPBBIX YACTHBIX TPOU3BOMHBIX (PyHKIHH (N—1) IEpeMEHHBIX.

11. Iox npubmmxennem Gyakuu f(x), 3a7aHHON Ha HHTEpBaAIE [a,b] moHUMaroT 3ameny f(x):

a) npyroit pyHKuue g(x);

0) npyroit pynkumein g(x), Onm3koii k ucxognout pynkuuu f(x);

B) Apyroi dyHKIMen g(x), moxokel Ha UCXoaHyto GyHkmuro f(x).

12. CrinaiiHOM Ha3bIBAIOT:

a) KyCOUHO-TIOJIMHOMUAJIbHYIO (DYHKIIMIO, CKJICEHHYIO M3 Pa3MYHbIX MHOTOWIEHOB, HEMpPEPHIB-
HYIO Ha BCEM OTPE3KE;

0) KyCOYHO-IIOJMHOMHUANbHYIO (DYHKIUIO, CKICCHHYIO U3 PA3IMYHBIX MHOTOYICHOB, HEMPEPHIB-
HYIO Ha BCEM OTPE3KE BMECTE CO CBOMMU HECKOIBKUMU MPOU3BOTHBIMH;

B) MOJMHOMHUAIbHYIO (DYHKIMIO, CKICCHHYIO U3 PAa3JIMYHBIX MHOTOWJIECHOB, MMEIOIIUE pPa3phIBbI
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MEpBOTO PO/ia Ha BCEM OTPE3Ke BMECTE CO CBOMMMU HECKOIBKUMHU MPOU3BOAHBIMH.
13. Kak BiusieT mprcOeIMHEHNE HOBBIX CJIara€MbIX K OPTOTOHAIBHOM cucTeMe QYHKIIUN ¢ KOd(-
¢durmenramu Oypbe Ha TOYHOCTH AMMIPOKCUMAITAN?
a) YMCHBIIIAET;
0) yBENIMYHNBACT;
B) HE U3MCHSICT.
14. Ionuuoms! JIexxanapa o0pa3yioT OPTOTOHATIBHYIO CUCTEMY Ha OTpE3Ke:
a) [-1,1];
6) [0,1];
B) [-1,0];
r) [-m,x].
15. K yucnennomy auddepeHImpoBaHUIO HE TPUOETAIOT B CIASAYIOMIMNX CIydasx:
a) Korza (pyHKIMIO HEBO3MOXKHO WJIHM TPYIHO HpoaudpepeHInpoBaTh aHATUTHYECKH;
0) xorma yHKIUS 3a/1aHa B BUC TaOJIHUITHI,
B) pu pemieHun nuddepeHnaibHbIX ypaBHEHUN IPU MTOMOIIH Pa3HOCTHBIX METOJIOB;
T') IPY PEIICHUH HETMHEWHBIX YPaBHEHUN;
1) IPY TIOUCKE TOYEK IKCTpeMyMa (QyHKLUH;
€) IpH peIICHUH JIMHEHHBIX YPAaBHCHHH.
16. [IpubmxenHoe auddepeHnrpoBaHme MpeacTaBIsieT COOOH ONepaluio:
a) 6osee TOUHYIO, YeM UHTEPIIOTHMPOBAHNE;
0) C MOTpeNHOCTHIO, PABHOW MOTPEIIHOCTH UHTEPIIOIUPOBAHMS,
B) MEHEE TOYHYIO, YeM UHTEPIOINPOBAHHE.
17. YnucneHHOe MHTETPUPOBAHKE HE UCIIOIB3YETCs B TEX CIIydasx, KOrja:
a) mepBooOpa3Hasi He MOXKET OBITh HaliJIeHa C TIOMOIIBIO 3JIEMEHTAPHBIX (DYHKIIHIA;
0) mepBooOpasHast SIBISETCS CIUIIKOM CIIOKHOIM;
B) MOJIBIHTETpaIbHAs (QYHKIMS 3a7aHa TaOJIUIHO;
T') OJBIHTETpaTbHas PYHKIHS HE CYIIECTBYET.
18. IIlar paBHOMEPHO# CETKH BBIYUCIISETCS 1O hopMyIe:
a) h=(b—a)/(n—1);
6) h=(b+a)/n;
B) h=b/n.
3neck a, b — rpaHUIBI HHTEPBAJa, N — YUCIO Y3JI0B.
19. Ecnu Bce k03 GHUIMEHTH KBaapaTypHO#l (hopMyIibl Oombine win paBHbI 0, TO 9HCI0 00yCI0B-

JICHHOCTH:
a)v>b-—a;
6)v=b-a;
B)v<b-—a;

20. YucneHHble METOIBI PEIICHHS] OOBIKHOBEHHBIX /Y 1MO3BOISIOT:

a) BbIpa3uTh pemenue /1Y yepes sanemeHTapHbIe PYHKINY;

0) BBIYUCIIATH MPUOIMKEHHBIE 3HAYCHHUST ICKOMOTO PeIieHUs y(X) Ha HEKOTOPOH CETKE 3HAYCHUMA
apryMeHra X;

B) MOJIYYHUTh PEIICHHUE KaK MpeAes y(X) HEKOTOPOM MOCIeA0BaTeIbHOCTH yn(X), Mpu4éM yn(X) BbI-
pakaercs yepes dIeMeHTapHble (YHKIIMH WK IPU TIOMOIIU KBaapaTyp.

14.1.3. Tembl KOHTPOJILHBIX PadoT

1. KonTposnbHas pabora ¢ aBTOMaTH3MpOBaHHON mpoBepkoi. Tema paboTsl — "BeruncnurenbHas
maremaTuka" (OXBaThIBaeT BCe paszelnbl Kypca). Huxke nmpuBeneHbl mpuMephbl TUIIOBBIX 3aaHUi U3 OaHKa
BOIIPOCOB.

1.1. Oxpyriute yucino x = 46571 no 4, 3, 2 3Havamux uugp.

1.2. Tlpu xakux 3HaYeHUSAX aprymeHTta X >= ( 3agaua BeruuciaeHUs1 GyHKIMU y = sin(X) oOmamaer
IUIOXOM 00YCIIOBJICHHOCTHIO?

1.3. BeruucianTe KoaMueCcTBO UTEpALUii (1IAroB) N MOUCKA KOPHS € 3a/1aHHOM TOYHOCTBIO € Ha OT-
peske [a,b] B MeTone nepedopa.

1.4. BelyuciuTh TpU HOPMBI €JMHUYHOM MaTpUILIbI pa3MepHOCTH 4x4.

1.5. Jlns 3agaHHOM MaTpUIIbl BBIYMCIUTD KpyrH ['epuiropuna. B oTBeTe npuBecTy HEHTPHI U paau-
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YCBI KPYTOB.
1.6. Pemnts MmeTonoM HproToHA cieayronme HETMHEHBIE CUCTEMbI. BBIMOJHUTH OJTHY UTEpALIUIO.

OTBeT nath ¢ Tpems HuQpaMu Mociie 3arsTou.

1.7. lloctpouth nonmHoM HpIOTOHA MaKCMMAaJIbHO BO3MOXKHOM CTEMEHU ISl BBIYMCICHUS CYMMBI
KyOoB umcen ot 1 110 n.

1.8. MarepuanbHas Touka M IBIKETCS IPAMOJIMHEHHO. 3aKkoH aBkKeHus S = f(t) mpeacrasieH B
BUjie TaOIMIBI KOHEUHBIX pasHocTeil. Haifitu ckopocTh V 1 yckopeHne w Touku M B 3aJaHHBI MOMEHT
BpPEMEHH.

1.9. o ¢opmyne CumMIicoOHa BBIYUCIUTH ONpPEEICHHBIA HHTErpall, MpUHsIB n = 6 u n = 12. BeI-
YHUCJIUTh TOTPEIIHOCTH 10 opmyse PyHre. OTBeTHI MpUBECTH € TPEeMs 3HAYALIUMU [TUPPAMU.

1.10. Pemmuts MeToom Pynre — KyrTsl 1-ro nopsnka auddepenunansnoe ypasHenue y' = f(x,y).
PaccuutaTh 3HaueHne QyHKIUM y(X) B Touke X = 1. BBIYUCIUTH MOTPENTHOCTh MEXKIY MTPUOTMKCHHBIM 1
TOYHBIM pelIeHueM B Touke X = 1. OTBETHI MPUBECTHU C TPEMs 3HAYAITUMHU U pamu.

2. TekctoBas KOHTpoJIbHAs paboTra. Tema paboThl — "BeruuciurensHas MmaTemMaTuka" (OXBaThIBAaCT
BCe pas3zelnbl Kypca). PaboTa BKIIIOYAET MSATh ATAMOB, MEPEUNCICHHBIX HIKe. Ha kakaoM stame mpemy-
cMoTpeHo 20 MHANBUIYaIbHBIX BAPUAHTOB 3aJaHUs.

2.1. Pemienue ypaBHEHHH ¢ OTHON NIEPEMEHHOMN

Hanmcare nmporpamMmy otaeneHus kopHeid. Hamrcats nporpamMmmy noucka KOpHsl ypaBHEHHsI OTHUM
U3 HUKETIEPEUNCIICHHBIX METOJIOB:

a) MeToZIoM Tiepebopa;

0) METOIOM JUXOTOMUHU;

B) METOJIOM XOP/I;

') METOJIOM 30JI0TOT'O CEUCHHS;

1) metogoM HproToHa;

€) METOJIOM UTEpaLnIi;

) KOMOMHUPOBAHHBIM METOJIOM.

Bxopanbie nannbie: ucxonHas QyHKIIHS, Ha4adIbHbIA HHTEPBAJ, 3a1aHHAs TOYHOCTb.

BbixonHble 1aHHBIE: MOTyYE€HHBIE KOPHU U X TOYHOCTH, KOTMYECTBO MTEPAIHii, KOJTHMYECTBO BbI-
YHUCICHUN (PYHKIIUH, BpeMs cuéTa, mapaMeTp CXOAUMOCTH.

2.2. Pemenue 3a1a4 TMHEHHOM anreOpbl

2.2.1. PemieHue cucteM JMHEWHBIX YpPaBHEHUN

Hanmcare nporpammy pelieHus: CUCTEMBI JIMHEHHBIX anreOpanyeckuX ypaBHEHHM OJHUM U3 Clie-
JTYIOIIUX METOJIOB:

a) metozoM ["aycca;

0) METOJIOM OPTOrOHATH3AIIHH;

B) METOJIOM XaJICIIKOTO;

T') METOAOM MIPOCTON UTEpAIUH;

1) METOZIOM 3eiens.

Bxoanbie maHHBIC: TIOPSAOK CUCTEMBI, HCXOIHAS MaTpHUIla CUCTEMBI U €€ TIpaBasi 4acTh, 3aJaHHAS
TOYHOCTH (IJI1 UTEPAITMOHHBIX METOJIOB).

BrixonHbie qaHHBIE: TPOMEKYTOUHBIE BEKTOPA U MATPUIIbI, PEIIEHUE CHCTEMBI, HEBS3KA.

2.2.2. BoluncneHne onpeneauTesied MaTpuiy

Hamucatp nporpaMMmy BBIYUCIICHUS OTPEICITUTENS MATPUILIBI OA-HUM U3 CJICIYIOIIUX METOJIOB!

a) metogoM ["aycca;

0) METOIOM JICKOMITO3HIIHH.

BxopHble naHHBIE: TOPSAIOK MaTPHUIIbl, UICXOAHAS MaTPHULIA.

BrixonHbie qaHHBIC: TPOMEXKYTOYHBIE MATPHIIBI, 3HAYCHUE OMPEICITUTEIS.

2.2.3. Beruncnenue oOpaTHOM MaTPHITBI

Hammucate nporpaMMmy BBIYUCIICHUS OOPATHON MAaTPHIIBI OJJHUM U3 CIEAYIONINX METOOB:

a) metogoM ["aycca;

0) METOJIOM OPTOrOHATH3AIIHH;

B) METO/IOM XaJICIIKOTO.

BxopaHble naHHBIE: TOPSIOK MATPUIIBI, UCXOHASI MATPHUIIA.

BrixonHble JaHHbBIE: TPOMEKYTOUHBIE BEKTOPA U MaTpUIlbl, 00paTHasi MaTpulia, HEBsI3Ka.
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2.3. [Tpubnmmxenune GyHKImni

Hanucate mporpaMMy MHTEPHOSINH TaOJIMYHO 3aJaHHON (DYHKIIUH C TOMOIIBIO:.

a) nonuHoMma HeroToHa;

0) monmHOMa Jlarpanika.

BxonHble naHHBIE: UCXOHAS CETKA Y3JI0B MHTEPIIOJISAIUH, 3HAYSHUSI HHTEPIIONUPYeMOi (yHKIINH,
HOBasl CETKa y3JI0B, HA KOTOPOU HEOOXOJMMO BBIUUCIUTH 3HAUCHUS (PYHKLNH, TOPSIO0K MOJTMHOMA.

BrixonHble JaHHBIE: HOBasl CETKa, 3HAYECHUS MOJIMHOMA Ha HOBOM CETKE, MOTPENIHOCTh HHTEPIIO-
JUPOBAHUSL.

2.4. Yucnennoe nuddepeHuupoBanme

Hamucats nmporpaMMy BBIYHCIICHHSI TIEPBOM M BTOPOU MIPOU3BOIHON TaOIMYHON (QYHKITUU C TIOMO-
IIBIO:

a) nonuHoMa HproToHa;

0) nonuHoma Jlarpamka.

BxonHbIe maHHbBIE: UCXOMHAS CETKA Y3JI0B (PYHKIMH, 3HaYeHHs 1uddepeHupyemMoit GyHKITNN, HO-
Bas CETKa y3JI0B, HA KOTOPOH HEOOXOAMMO BBIUMCIIUTH 3HA-YEHUS MPOU3BOAHBIX (PYHKIIMH, TTOPAIOK I0-
JUHOMA.

BrixonHble naHHBIC: HOBas CETKA, 3HAYCHUS MPOU3BOIHBIX IMOJIMHOMA Ha HOBOW CETKE, MOTpPEIl-
HOCTh AuddepeHnpoBaHUsI.

2.5. UncneHHOE NHTErpUPOBaHUE

2.5.1. Hamucatb nmporpaMMy BBIYHCIICHUS MHTETPAJIA IO OJTHOM M3 KBaAPaTypPHBIX (hOPMYIT:

a) o (hopMyIe NpsSMOYTOJIbHUKOB;

0) mo dhopmyse Tpanenui;

B) 1o Gopmyne CuMIicoHa.

BxopHble naHHBIE: HAYaIbHOE KOIUYECTBO Y3JI0B, CETKA Y3JI0B (MJIM 1Al CETKU M TPaHMIIbl HHTep-
Basa), 3HaYCHUS PYHKIMH JHO00 aHAINTHYECKas! (PYHKIUS, OTHOCUTEIbHAS TOYHOCTb.

BrixonHble JaHHbBIE: 3HAUEHUE UHTErpajia, KOJIWYECTBO Y3JI0B.

2.5.2. Hanimcath nmporpamMmy BbIYUCIIEHHS HHTErpata 1o gopmyne ["aycca.

BxonHble nanHbIe: MOPAIOK (GOPMYIIbI, TPAHULIBI HHTEPBAIA, OJABIHTErpaIbHAS (PYHKIIUS.

BrixonHble TaHHBIE: 3HaYEHUE UHTETpaja.

14.1.4. 3auér

[IpuBeneHbI MpUMEPHI TUIOBBIX 33JaHNK U3 OaHKA KOHTPOJIbHBIX TECTOB, COCTABIICHHBIX 10 PO~
JIEHHBIM pa3ziesiaM JUCHUIIIUHBL.

1. Jdansr npubmmkennbie uncna: x1=13.456; x2=567.234; x3=123.508 1 ux abCOIOTHBIE TOTPEIII-
Hoctu: A1=0.03; A2=0.2; A3=0.01. AGcoir0THas NOrPEIIHOCTD ANTreOPanYECcKOl CyMMBI THX YUCEIL:

a) <0.24;

0)>0.24;

B) =0.2.

2. Nansl npubmpkeHHsle yncna: x1=47.9; x2=71.4 u ux abcomotHbie norpemnoctu: A1=2.395;
A2=4.998.

BpIuncANTh OTHOCUTENBHYIO MTOTPEUIHOCTh PA3HOCTH ITUX YMCell. B 0TBeTe OCTaBUThH TpU 3HAYA-
e U@ psI.

3. HManbl npubnmxennbie uncia: x1=13.456; x2=567.234; x3=123.508 u ux OTHOCUTENIbHbIE TO-
rpemHocTH: 01=0.03; 62=0.2; 83=0.01. OTHOCUTENbHAS MOTPEIIHOCTh MPOU3BEACHUS ITUX MPUOIUKEH -
HBIX YUCEJ COCTABIISIET:

a) =0.0006;
0) <0.24;
B) =0.2.

4. Jlansl aBa npubmmxeHHbix uncia x1 = 10.5, x2 = 3.0 u uX OTHOCHUTENbHBIE MOTPEIIHOCTH Ol =
0.1 u 62 = 0.05. OTHOCHTENbHASI MOTPEIIHOCTh YaCTHOTO COCTABJISICT:

a) > 0.15;

0) <0.16;

B) =0.2.

5. KakoBa oTHOcHTEIbHAsI MOTPEUTHOCTh KOPHS TPEThEW CTENEHH U3 NPUOIMKEHHOIO Yucia X =
34.5, eciin OTHOCHUTENBbHAS MOTPEIIHOCTh 3TOro yncia 6=0.3? 3anucarh OTBET ¢ JBYMs BEpHbIMU Liu(pa-
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MHU.

6. Jlaasl aBa npuOmmkeHHBIX yrcia X1=0.06265 u x2=416.818 u UX OTHOCUTEIBHBIC TTOTPEITHO-
ctr 61=0.011 1 62=0.181. BeluucanTh OTHOCUTEIBHOE YHCIO O0YCIOBIEHHOCTH Pa3HOCTH ITHX uucels. B
OTBETE OCTABUTh TPH 3HAUYAIINE HUDPHI.

7. BBIUNCINUTH OTHOCHUTENIBHOE YHUCIIO 00YCIOBIEHHOCTH (DYHKIIMU y=sin(X) AJIs 3aAaHHOTO YHuclia
x=2.67. B oTBETE COXpAaHUTH JIBE BEPHBIE ITUDPHI.

8. BBIUMCIUTH OTHOCUTEIHHOE YHCIO 00YCIOBICHHOCTH (DYHKIMU y=cO0S(X) JJIS 3aJaHHOTO Yuclia
x=2.32. B oTBETE COXpaHUTH JIBE BEPHBIC ITUDPHI.

9. BBIUNCIUTH OTHOCHUTENBHOE YUCIIO O0YCIOBIEHHOCTH (DYHKINHU y=ctg(X) A 3aJJaHHOTO YuClia
x=0.42. B oTBETE COXpaHHUTH TPU BEPHBIEC ITUDPHI.

10. Ckompko 3Havammx LUGp B pEHICHUH OydeT MOTEpSHO A ypaBHEHUs X=0(X), €clu
0(x)=0.9999x+0.0001/sqrt(2)?

11. Mana ¢pynxmus: f(x) = 2x*2 — 5 — 2°x. Beraucnuth yucino o0ycioBieHHOCTH A Mmetoga Hero-
TOHA TIOWCKAa KOpHSA (PyHKIIMU Ha mHTepBaie [—2, —1.5]. PacueTsl nmpoBoauTh ¢ 5 3HaYamuMu mudpamu.
OtBer 3anmcats ¢ 3 BepHbIMH I(pamu. Pexomennanmu. Berarcnenus ynciaa o0ycIOBIEHHOCTH MPOBO-
JTUTh Ha JIEBOW W MPaBOM rpaHUIaX MHTEpBajia U BEIOMpPATh MaKCUMaJIbHOE U3 STUX YHCEIL.

12. Nana ¢yukmus: f(x) = 2x*2 — 5 — 2”X. Beruucaute 4ncino oOyCIOBICHHOCTH Ui METOJA
uTeparui moucka Kopas GyHKuud Ha uHTEpBasie [—2, —1.5]. PacueTsr mpoBoauTh ¢ 6 3HaYammmMu mudpa-
mu. OTBeT 3anucaTh ¢ 3 BepHbIMH LU paMu. Pekomenaannu. Berancnenus ynciaa 00yca0BICHHOCTH MIPO-
BOJIMTh, UCIIOJIB3YIO0 3HAYEHUS MPOU3BOAHON Ha JIEBOM M MTPaBOM IpaHUIIaX MHTEpBAJIA.

13. Jlana ¢pynkuus: f(x) = 2x*2 — 5 — 2”x. MeTo7i0M MOJOBUHHOTO JICJICHHUS BBIYHCIUTH KOPECHb
YpaBHEHUS, PACTIOI0KEHHBIN HA HHTEpBaje [—2, —1.5]. BoimoaHuTh ABe urepamnuu. PacyeTsl NpoBOIUTH C
6 3HavaImMMu Udpamu.

3anucaTh yepe3 TOUKY C 3allsTON 3alsITyI0 KOPeHb U 3HaYeHHE (PYHKIHUU B KOPHE C TPEMS BEpHBI-
MU IU(paMH.

14. Jana pynkmus: f(x) = 2x*2 — 5 — 2°x. Metogom HbioTOHa BBIYMCINTE KOPEHb YpaBHEHUS,
pacmoI0XKEeHHbIN Ha uHTEepBase [—2, —1.5]. Bommonauuts nBe nrepaunu. PacyeTs! npoBouTh ¢ 6 3HavYaIu -
MU 1upamu. 3anucath yepe3 TOUKY C 3alsTON KOpeHb U 3HaYeHHe (PyHKIUU B KOpHE ¢ 3 BepHbIMU U -
pamu.

15. Hana pynkmus: f(x) = 2x"2 — 5 — 2°x. MeTooM XOp/ BBIYUCIIHTh KOPEHb YPaBHEHHUSI, PACTIO -
JIO’)KEHHBIN Ha uHTepBaie [—2, —1.5]. Boimonuuts nBe utepauuu. PacueTsl mpoBOauTh ¢ 6 3HAYALIUMU
nudpamu. 3anucaTh 4epe3 TOUKY C 3alsiaToil KOpeHb U 3HaueHHe (PYHKIHUU B KOpHE ¢ 3 BepHbIMU HHppa-
MHU.

16. [lan BexTop x=(—1,2,—3). Beruncauth Tpu HOpMBI BekTopa. OTBET 3amucaTh 4yepe3 TOUKY C 3a-
MSTOU C ABYMS BEpHBIMU LU pamu.

17. Man Bextop x=(—1,2,—3) u Bektop ero nmorpemuocteir A=(0.1,0.2,0.3). Berauciautb abcooT-
HYI0 U OTHOCHUTEJBHYIO IOTPEIIHOCTh BEKTOpPA MO MEpPBOMl HOpMe. B oTBeTe COXpaHUTH ABE 3HAYAILME
udpsl. OTBET 3anucath Yepe3 TOUKY € 3aIsTON ¢ ABYMs BEpHBIMH 3HaKaMHU.

18. Pemmmre cucremy metonom l'aycca mo cxeme €IMHCTBEHHOIO JieleHUs. Pe3ynbTar 3anuiunTe
yepes 3arsTylo. 3anucaTh Yepe3 TOUKY C 3alsIToil 3JeMEeHThl MPeoOpa30BaHHOTO BEKTOpa MpaBOi YacTH,
OCTaBJIsisl B OTBeTE JBe 3Hauvamue uudpsl. [lpumeuanne. B npeoGpazoBaHHO#l MaTpHlle HAa JUAroHaNIu HE
Ha/I0 TIOJyYaTh €IUHUIIBI.

2x1+2x2+3x5=5

4x1+3x2+2x3=7

3x1+3x2+2x3=5

19. Kakoe u3 CBOMCTB ONpEAETUTENS ABJISIETCS MPAaBUIbHBIMU?

a) MPU TPAHCTIOHUPOBAHUU MATPUIII €€ OMPeICTUTENh MEHSIET 3HAK;

0) ecii MOMEHSTh MECTaMH JIB€ CTPOKU WJIM JBa CTOJIONA ONpEAETUTENs, TO ONpeNeIUTeNb n3Me-
HUT 3HAK, a 110 a0COJIIOTHOM BETMYMHE HE M3MEHUTCS;

B) OIpEAETUTENb C ABYMSI OJUHAKOBBIMHU CTPOKAMH WJIM C ABYMSI OJMHAKOBBIMH CTOJIOIIaMH HE pa-
BeH 0.

20. Kakoe u3 CBOMCTB ONpEAETUTENS ABISIETCS MPaBUIbHBIMU?

a) MPU TPAHCTIOHUPOBAHUU MATPUIILI €€ OTpPECTUTENh HE MCHSIET 3HAK;

0) mycts C=A-B, rne A u B — kBaapatasie Mmatpuiisl, Toraa det C = det A - det B;
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B) OMpEIEIUTENb JUAarOHaIbHOM MaTpulibl He paBeH 0.

14.1.5. Bonpocsl nuddepeHuMpoBaHHOIO 3a4eTa

[TpuBeneHbl MpUMEPHI TUIIOBBIX 3aJaHUI U3 OaHKAa KOHTPOJIbHBIX TECTOB, COCTABJIEHHBIX IO MPOW-
JEHHBIM pa3zienaM JAUCLHUIUIMHBIL.

1. Henuneiinast cucremMa ypaBHEHUH ¢ N HEU3BECTHBIMU — 3TO CUCTEMA, COCTOsAIIasi B 00IIEM CITy -
4ae U3 N ... ypaBHEHUM.

a) JINHCWHBIX;

0) KyOUUYeCKHUX;

B) JIMHCHHBIX U HEJIMHCHHBIX.

2. DneMeHTbl MaTpULbl SIKOOU MOPSIIKA N COCTOAT 3!

a) BTOPBIX YaCTHBIX IPOU3BOAHBIX (PYHKIIUU N IEPEMEHHBIX;

0) mepBbIX YACTHBIX MPOU3BOJHBIX (DYHKIIMHU N TIEPEMEHHBIX;

B) MEPBbIX YaCTHBIX MTPOU3BOIHBIX PYHKLUHU (n-1) HEpeMEHHBIX.

3. AOGconroTHOe 4McI0 OOYCIOBIEHHOCTH HenuHehHou cuctembl f(x)=0 ¢ matpuueir SAxobOu
W=W(§) B 0OkpecTHOCTH KOpHS & OMpeesieTCs:

a) matpuuei W;

0) oOpartHoit matputieir W;

B) TPaHCIIOHUPOBAHHON MaTpuLeil W.

4. Marpuna SIxko06u — 3T0 MaTpuma:

a) BTOPBIX YaCTHBIX MPOU3BOHBIX (DYHKIIMK N apTyMEHTOB;

0) mepBbIX YACTHBIX MPOU3BOIHBIX CUCTEMBI U3 N (DYHKIUI CKAJIIIPHOTO apryMEHTa;

B) MEPBBIX YACTHBIX MPOU3BOIHBIX (PYHKIMH N apTyMEHTOB;

5. Henunelinas cucremMa ypaBHEHUH C N HEM3BECTHBIMHU HE MOKET OBITh pellleHa:

a) meronom ["aycca;

6) metonoM HbroToHa;

B) METOJIOM UTEpaLUil.

6. B maTu3HauHBIX TaOMUIAX NECATUYHBIX JIOTApU(PMOB AAIOTCS JIOTapU(PMBI LIETBIX YHCEN OT
x=1000 1o x=10000 c mpenenpHON aOCOMOTHOMN MOTPEIIHOCTEIO £=5¢-6. BO3MOXXHO 11 JTMHEHHOE UHTEP-
MOJINPOBAHUE C TIOMOIIBIO (hopmysel HbIOTOHA ¢ TOM e CTEeHBIO TOUHOCTH?

7. C KaKko# MOrpenHoCcThI0 MOXKHO BBIYMCIUTD Sqrt(2) ¢ MOMOIIBIO MOIMHOMOB 1 1 2 nopsizika, no-
CTPOCHHBIX i1 oTpe3ka [1.69, 2.25]?7 Vzuel mHTepmnonsauuu B3aTh cienytommue: x0=1.69, x1=1,96,
x2=2.25. OTBeTHI 3aMKcaTh C ABYMsI 3HaUAIIUMU [TUppaMu yepes 3arsTylo.

8. TpeOyetcsi cocTaBUTh YeThIpex3HauHyto Tabmuuy ¢yHkuuu f(x)=sin(x) Ha unrepsaie [0, n/2].
Kakoli BenmuuuHbl JOMKEH ObITh Iar TaOuuis! h, 4ToObl MOrPEIIHOCTh HHTEPHOIALUHU Oblila HE OOoJIbIIe
MOTPEUTHOCTH TaOJIUIIBI:

a) U JTMHEHHON UHTEPIIOJIALIHY;

0) pu KBaApaTUYHON UHTEPIIONISALINH.

OTBeTsbI 3anucarh ¢ IByMs 3HavalluMu LudpaMu yepes3 npooer.

9. Nanwl 3HaueHus aprymenrta x=1{0,1,2,3,4}. 3nauenus ¢yHKuu B 3TuX Toukax y=1{1,2,4,6,10}.
Haiitu ko3¢ duirenTs! a u b auHeHHOro CcruiaiHa.

10. Janbl 3Hauenust aprymenta x=4{0,1,2,3,4}. 3nadenns GpyHkunu B 3Tux Toukax y=1{1,2,4,6,10}.
Haiitu xos¢ddunmenTs! a, b u ¢ mapadonauueckoro crjaiiHa. HayanbHble yCIOBHS TOJOKUTH HYJIEBBIMU.

11. K yncnennomy nuddepeHunpoBaHuio MpruOeraoT B CASAYIOIIMX CIyqasiX:

a) korza GyHkimio f(X) HeBO3MOXKHO WM TPYAHO NpoauddepeHIpOBaTh aHATUTHYECKH;

0) xorma ¢ynkius f(X) 3agana B Bu1e TaOJIUIIBL;

B) NpH pereHnH JuddepeHnnaIbHbIX ypaBHEHUN PU IOMOIIM Pa3HOCTHBIX METO/IOB;

T) IpU pELICHUH JTUHEUHBIX YPaBHEHUH.

12. CocTtaButh (hopMyity JUIst IEPBOI MPOU3BOAHON O BTOPOMY HOPSIKY TOYHOCTH 10 1Iary.

13. CoctaButh hopMyITy AJis IEPBOI MPOU3BOTHOM 110 YETBEPTOMY MOPSAKY TOYHOCTH IO IIIary.

14. Jlana gynkuus y(x)=exp(-x/2) na unrteppaie [0, 1]. [Tomyuuts Tabmuiy 3Ha4eHU ¢ 11arom
h=0.2 ¢ ygerbippMs 3HavanuMu nudpamu. C momompo nommHoMa HpioToHa 2-TO MOpsiAKa BBIYUCITUTH
3HAa4YeHHUs MEPBOM U BTOPOM Ipou3BoAHOM B Touke Xx=0.1. Onenurs norpemuocts. OTBETHI IPUBECTU C
TpeMsl 3HaYaluMH HudpaMu dyepe3 npodell B CIEAYIOIEM MOPsIIKe: 3HaUeHUE TepBOi IPOU3BOAHOM, MO-
IPELIHOCTb, 3HAYEHUE BTOPOU MTPOU3BOJHOMN, IOrpetHOCTh. [Ipumeuanue. [{iist oneHKH NOrpemHoCcT ue-
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M0JIb30BaTh KOHEUHYIO PA3HOCTh 3-TO MOPSIKA.

15. lana ¢ynkmus y(x)=sin(x) Ha unatepBaie [0, m/2]. [lomyunTs Tabiuily 3HAYCHHWH C IIaromMm
h=n/10 ¢ yersippMs 3HavammMu nuppamu. C moMousio nonuHoMa Jlarpamxka 2-ro nopsiika BBIYHCIUTD
3HAUEHUS TIEPBOW M BTOPOU MPOM3BOAHON B Touke X=m/20 . OnieHuTh morpemnocTb. OTBETHI IPUBECTH C
TpeMs 3HaYalIMMHU HUuppaMu depe3 MpoOes B CIEAYIOUIeM MOpsAIKe: 3HaUCHUE MEePBOI MPOU3BOIAHOM, 1M0-
TPENIHOCTh, 3HAYEHUE BTOPOM MPOU3BOJHOM, MOTPEIIHOCT. [IpuMeyanue. /s O1eHKH MOrpenIHOCTH UC-
M0JIb30BaTh KOHEUHYIO PA3HOCTh 3-TO MOPSIKA.

16. ITyctp konmmuecTBO y370B ceTku n=3. Koaddumuent Koreca HO=1/6. Haiitu xosddurmeHTsI
Koteca H1, H2.

17. IlycTth xomudecTBO y310B ceTku n=4. Koaddurnmentsr Koreca HO=1/8. Halitn ko3 dunmeHTs
Koreca H1, H2, H3.

18. Beruncnauth 3HaueHue uHTEerpaia Gyakuun f(x)=sin(x)/x Ha uatepsaie [0, 1] ¢ moMomipio ps-
0B ¢ TouHOCThIO 10 0.01.

19. Haiitu permenune oObIKHOBEHHOTO AU (HepeHIInaTbHOTO YpaBHEHHS METOIOM Disepa: y' = X2
+y*2, 0<x<1, y(0) = 0, h=0.2. 3anucats pemieHre Ha MpaBoi TPaHULIC HHTEPBAJIA C TPEMS 3HAKaMH.

20. Nano muddepeHnraibHOe ypaBHEHHE BTOPOTO MOPsAIKA V' =y ¢ Ha4aJIbHBIMU ycioBHsIME Y(0)
=2,y'(0) = 0. Pemuth nudpepennmansuoe ypaBHeHre MmetoioM Pynre-KyrTsl 1-ro nopsiaka Ha nHTEpBa-
ne 0<x<1 c¢ marom h=0.2. 3anucaTh pemeHrne Ha MPaBOK rpaHUIE HHTEPBAIA C TPEMS 3HAKAMHU.

14.1.6. MeToau4ecKkue peKoMeHIaluu

Y4eOHbIil MaTepuall u3naraeTcsi B popme, MPEArnoIararoneil caMoCTOsSTeIbHOS MBIIUICHHE CTY-
JIEHTOB, camooOpa3oBanue. [Ipu 3ToM caMocTosiTeNibHAs paboTa CTYACHTOB UTPAET PELIAOUIyI0 POJib B
X0J1e BCEro y4eOHOro Ipoiecca.

HauaTth M3yuyeHue MUCHUILIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ pabouell mporpaMMmoii, CIUCKOM
y4e0HO-METOJMYECKOr0 U MporpamMmHoro obecrneueHus. CamocrositenbHas padoTa CTy[JeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepUagaMu, BBHIIIOJHEHHE KOHTPOJIbHBIX MEPOIPHUITHH, IPEIyCMOTPEHHBIX yueO-
HBIM IIJIaHOM.

B mpouecce nzydeHus AUCUMILIMHBI Ui JTYYIIEr0 OCBOCHUS MaTepuana HeoOXOIUMO PeryisipHO
oOpalarbCcsi K peKOMEHyEMOH JIUTepaType U UCTOUHUKAM, YKa3aHHBIM B y4€OHBIX MaTepuaiax; MoJib30-
BaThCs yepe3 KaOWHET CTYJIeHTa Ha caiiTe YHHBepcuTeTa 00pa30BaTelIbHBIMH pPECypcamMu 3JIEKTPOHHO-
OMOIMOTEYHON CHUCTEMBI, a TaKXe OOIIEJTOCTYMHBIMH HHTEPHET-NOPTAIaMH, COACPKAIIMMHU HaydyHO-
MOMYJISIPHBIC U CHEIUAM3UPOBAHHBIC MAaTEPUAIIbI, MOCBSILIEHHbIE PA3IMYHbIM acleKTaM y4eOHO# auciu-
IIJIMHBI.

IIpu caMOCTOATETEHOM U3YYEHUH TEM CIEAYWTE PEKOMEHIallUsIM:

- YTCHHUC WJIN NPOCMOTp MaTCpuajia H€06XOI[I/IMO OCYHICCTBIIATh MCJICHHO, BBIACIIASA OCHOBHBIC
UJIEU; Ha OCHOBAHMM U3YYEHHOI'O COCTABUTH T€3UChl. OCBOMB MaTepHall, MOIbITATbCSI COOTHECTH TEOPHUIO
C IpUMEpPaMH U3 MPAKTUKH;

- €CJIM B TEKCTE BCTPEYAOTCS TEPMUHBI, CIEAYET BBIACHUTh MX 3HAUYCHHUE ISl TOHUMAHUS Jajb-
HEWILIEro MaTepuana;

- He00XOIMMO OCMBICITUBATh MPOYUTAHHOE M U3YYEHHOE, OTBEYATh HA MPEIJI0KEHHbIE BOIIPOCHI.

CTy,Z[eHTLI MOT'YT MOJY4YaTb MHAWBUAYAJIbHBIC KOHCYJIbTAIMU C HCIIOJIB30BAHUCM CPCIACTB TCJIIC-
KOMMYHHUKAI1H.

[To mucruUIuIMHE MOTYT MMPOBOAMUTHCS JOTIOTHUTEIbHBIE 3aHATHS B (hopMe BeOMHApOoB. Pacmncanue
BeOMHApOB MyOJIMKyeTCsl B KaOMHETe CTy/AEeHTa Ha caiite YHuBepcurera. 3anuch BeOnHapa myOIuKyeTcs B
AJIEKTPOHHOM KYpC€ M0 AUCIUIUIMHE.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbSl 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAIUIOB MPEITyCMOTPEHBI JTOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HHBAJIUIOB

Kareropun Buibl 10OMOMHUTEIBHBIX OLIEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs
C napymenussmMu | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyiiecTBEHHO MUCbMEHHAS
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ciyxa

paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

poBepKa

C HapymieHusiMu
3peHus

Co0ecenoBanue 1Mo BOIIPOCAM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaAMM

C orpaHuueHusIMHU TI0
00IIEMETUITTHCKAM
[IOKa3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJIS U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. MeToanuyeckue peKOMeH/IAMM 110 OLIEHOYHBIM MaTepuajiaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
CTymnHas (hopMa IpeJOCTaBICHUS 3aJaHNI OLIECHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyatHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM MIPUPTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3/I0OPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJIrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKUX 00y4aromuxcs MpeycMaTpruBaeTcst JOCTYII -
Hasi popMa MpeTOCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCITOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JMCIHUIUIMHE TPEITyCMaTPUBACT MpeIoCcTaBIeHne HHopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIPUATHS HH(POpMALIUU:

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHHUsI MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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