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1. IlepeyeHb IVIAHMPYEMBIX Pe3yJIbTATOB 00y4EeHUS MO AUCIHUIJINHE, COOTHECEH-
HBIX € IVIAHMPYeMbIMH pe3yJabTaTamu ocBoeHus OIIOII BO

He.]'[bl() HN3YUCHUA TUCHUILINHBI ABJISACTCA:

- MpUOOpETEeHNE CTYACHTaMU 3HAHWKM W MPEACTaBICHUI 00 OCHOBHBIX METOMAX
MaTeMaTH4ecKoi 00paboTku HHGOPMAIIUH;

- @OpMHpOBaHHG TOTOBHOCTH CTYACHTOB IIPUMCHATH YHUCIICHHBIC MCTOALI B IIPO-
@CCCHOH&HBHOI\/JI JCATCIIBHOCTH.

B mporecce o0ydeHusi CTyleHT MpUOOPETaeT U COBEPILIEHCTBYET CIEAYIOIINE
KOMITCTCHITNH
o0enpodeccuonanbubie komnereHuuu (OIIK):

— CmocoOeH mNpuMEHATh (PyH/IaMEHTAJIbHBIE 3HAHMS, TMOJYyYEHHbIE B 00JacTU
MaTeMaTUYeCKuX ¢ (WIM) €CTECTBEHHBIX HayK, W HCIOJb30BaTh HUX B
npodeccronanbHou nearenbHocty (OIMK-1);

— CnocobeH pa3pabaTbiBaTh aNrOPpUTMBl M KOMIBIOTEPHBIE  MPOTPaMMBI,
NPUTOIHBIE TSl TpakTrdeckoro npuMeHeHust (OITK-5).

npodeccuonanbubie kKomunereHuuu (IK):

— Cnoco0HOCTh  JIEMOHCTPUpPOBATH  0a30BbI€ 3HAHMS  MAaTEMaTHYECKUX U
€CTECTBEHHBIX HAayK, OCHOB TMPOTPAaMMHUPOBAaHUSA U  HWHGOPMAIMOHHBIX
texuosyoruit (ITK-2).

OCHOBHBIMH 32/1a4aMU JTUCITUTIIMHBI SBJISFOTCS:

- mpuoOpeTeHne CTyICHTaMU 3HAHUH U Tpe/ICTaBlIeHn 00 OCHOBHBIX METO/IaX MaTeMa-
TUYECKON 00paboTKH UHPOPMAIINK;

- (hopmupoBaHUE TOTOBHOCTU CTYICHTOB MPUMEHSATh YUCIICHHBIE METO/IbI B IIpodeccu-
OHAJIbHOW JI€SITETbHOCTH.

[TokazaTenb OCBOEHUS KOMITETCHIIMH OTPAKAIOT CIICTYIOITNE NHINKATOPHI
Heo0xoaumble 3HAHUSA .
- O6nanath 0a30BBIMH 3HAHHMSAMH, TOJYYCHHBIE B OO0JIACTH MaTEeMaTHYECKUX U
(M1M) eCTECTBEHHBIX HAYK
- 3HaTh OCHOBHBIC S3BIKH MPOTPAMMHUPOBAHUS M PabOTHI ¢ 6a3aMK JaHHBIX, OIepa-
IIMOHHBIC CUCTEMBI M 00OJIOYKH, COBPEMEHHBIE MPOrPaMMHBIC Cpelibl pa3pabOTKH HH-
(OpMAaIMOHHBIX CUCTEM U TEXHOJOTHUN
- OO6mamath 6a30BBIMHM 3HAHUSAMU, MOJTYYEHHBIMU B 00JIACTH MAaTEMaTHYCCKUX HIITN
€CTECTBEHHBIX HayK, TPOrPaMMHUPOBAHUS I HHPOPMAITMOHHBIX TEXHOJIOTH;
Heo0xoaumbie yMeHUS
- YMeTh uconb30BaTh 0a30BbIC 3HAHUS B MPO()ECCHOHATBHOMN ACATEILHOCTH.
- YMeTh IPUMEHSATH S3bIKH IPOrPpaMMHUPOBAaHMSA U pabOThI ¢ 0a3aMu JaHHBIX, CO-
BPEMEHHBIC IPOTPaMMHBIC Cpeibl pa3paboTKu MHGOPMAIMOHHBIX CHUCTEM M TEXHOJIO-
U I aBTOMATU3AIUK OM3HEC-TIPOIIECCOB, PEIICHUS MPUKIATHBIX 3a71ad Pa3IdyHbIX
KJIACCOB, BeJIeHHs 0a3 JaHHBIX U HH(POPMAITMOHHBIX XPaHUIUII]



— YMeTs HaxoauTh, GOPMYIUPOBATh M pelIaTh CTAaHAAPTHHIC 3a/a4ydl B HAYYHO-
UCCIIEIOBATENbCKON IEATEIHOCTH B MATEMATUKE U NH(OPMATHUKE.

TpynoBbie 1efiCTBUA:

- HmeTh HaBBIKM BbIOOpa METOJOB pEIICHUs 3a7ad NPOPECCUOHAIBHON NEATENb-
HOCTH Ha OCHOBE TECOPETUYECKUX 3HAHUN

- Bianers HaBbIKaMU NMPOrpPAMMUPOBAHMUS, OTJIAJKH U TECTUPOBAHUS MPOTOTHUIIOB
IIPOTPAMMHO-TEXHUYECKNX KOMIUIEKCOB 3a/1a4

- MMeTh MPaKTUYECKUIM ONBIT HAYYHO-UCCIEA0BATENBCKOU AEATEIBHOCTH B MaTe-
MaTUKe U HHPOPMaATHKE.

2. Mecto aucuumiaudbl B cTtpykrype OIIOII BO
JucuunnnHa «YucIeHHbIe METOIbl U BBIYUCIUTEIbHBIE aJITOPUTMBD) OTHOCHUTCS
K 00s3aTeNbHOM YaCTU OCHOBHOHM MPO(PECCHOHAIBHON 00pa30BaTENbHOW MPOrpaMMBbI
MOATrOTOBKK OakanaBpoB o HampapieHuto moarotoBku 01.03.02 «Ilpukiannas mare-
MaTuKa 1 HHPOpMaTUKay.

N3yueHne NaHHOW AMCIUILIMHBI 0a3upyeTcs Ha AUCHUIUIMHAX: «MaTtemaruue-
ckuil aHanu3y, «JluHeitHas anreOpay, «AHamuTHdeckas reomeTpus», «luddepeniu-
anbHbIe ypaBHeHUs» U komneTeHusax: OIK-1, OI1K-3, TIK-2.

3HaHUA ¥ KOMIIETEHLHH, MOJYYEHHBIE MPU OCBOCHUMU JIUCLMILIMHBI, SIBISIOTCS
0a30BBIMH JIJISl U3YUYEHUS JTUCHUIUINH: «YpaBHEHUS MaTeMaTU4YecKON (pu3ukm», «Me-
TOJbI CKaJIPHOW W BEKTOPHOW ONTHUMHU3ALUN», «MaremMaTudyecKnue METOAbl U CpPEeJbl
pa3pabOTKH AKCHEPTHBIX CUCTEM», « Teopust ciiydailHbIX MporeccoBy, « CUCTEMbI MO/I-
JIEPKKU TPUHATUS pPEIICHU», «MeToabpl ONTUMalIbHOTO YyIpaBlieHUs, (DUIbTpalUH,
UIEHTU(UKALIMI U BBITIOJIHEHUS BBITYCKHOW KBaTM(PUKALMOHHOMN paboThl OakagaBpa.

3. O0beM IMCHUILTHHBI M BUAbI y4eOHOH padoThI
OOmast TpyJ0eMKOCTh JUCIUILIHNHBI JUIsI CTYJIEHTOB OYHOW (hOPMBI COCTAaBIISET 3
3a4yeTHbIX enuHuIlpl, 108 yacos.

Taodoanma 1
Buabl 3ansaTuii Bcero ya- | Cemectp | Cemectp | Cemectp | Cemectp

COB 4

OO0mas Tpy10eMKOCTH 108 108
OYHASA ®OPMA OBYUYEHUSA

AyIMTOpPHBIE 3aHATHUS 48 48
Jlexmmu (JI) 16 16
IMpaktnueckue 3ansarus (I13) 32 32
JlabopaTopusie pabotsi (JIP) - -
[TpakTHieckas moAroToBKa 16 16
CamocrosiTeqbHast padoTa 60 60
KypcoBbie pa6oTsI (IIPOEKTHI)
PacueTrHo-rpadguueckue padoThl
KonTpoabHas padora + +




Texymmii KOHTPOJIb 3HAHMI

Tect

+

Bua MTOroBOro KOHTpPoJIst

IK3aMCH

IK3aMCH

3AOYHASA ®OPMA HE IPEJYCMOTPEHA YYEBHBIM IIVIAHOM

4. Conep:kaHue IMCUUILIIMHBI
4.1. TeMbl TUCHUIIMHBLI U BUABI 3AHATHH

Tabauua 2
HaumeHoBaHMe TeM Jlex- | IlpakTuyeckue | 3ansaTus B uH- | IIpakTuye- Kon
ouu, 3aHATHSA, TEPAKTHBHO# | CKasi MOATo- KoMIIe-
qac. yac (popme, yac TOBKA TeHIHii
Tema 1. Crpykrypa mO- 2 4 - - OIIK -1,5
rpemHOCTH.  CXOIMMOCTB MK-2
no Hopme. OCHOBHEIE 3a-
JIaY¥ YHUCIICHHBIX METOJIOB.
Tewma 2.ITpubmmkEHHOE 2 4 2 2 OIIK -15
pelieHre HeTUHEeNHbBIX CH- K-2
CTEM U YPaBHEHUH.
Tema 3. HHTepnonuposa- 2 4 2 - OIIK -1,5
HHE IIK-2
Tema 4. ITpubauxEnHOE 2 4 2 2 OIK -15
IK-2
IuddepeHnInpoBanme
Tema 5. pubamkénnoe 2 6 2 2 OIK -15
MK-2
UHTETPUPOBAHUEC
Tema 6. YncneHHbIE METO- 4 6 2 4 OIIK -15
JIbl pelIeHUs] OOBIKHOBEH- MK-2
HBIX auddepeHmanpHpIX
YpaBHEHUII.
Tema 7. Unucnennas o0Opa- 2 4 2 6 OIIK -1,5
00TKa SKCIIEPUMEHTATBHBIX MK-2
JIAHHBIX.
Hroro: 16 32 12 16

4.2. Conep:kaHue TeM TUCIUTIIMHBI

Tema 1. Crpykrypa morpemHoctu. CxoaumMocTb 1mo HopMme. OCHOBHBIE 3a/a4u
YHMCJICHHBIX MeTOAOB. [lorpemHocTH. DBOMIOLMS MOTPEMIHOCTEN B MPOLIECCE BBIUMC-
nenuit. Uctounnku norpemnocteit. Knaccudukarus nmorpemHocteit. CBsi3b uncia Bep-
HBIX 3HAKOB C OTHOCHUTEJIBHOW MOTpEeIIHOCThIO. PacpocTpanenue ommobok B apudme-
THdyeckux onepauusax. Oomas dpopmyna Ay norpemHoctd pyHkuuu. OOpaTHas 3amaya
TEOPUU MOTPEIIHOCTEN. 3aKOHBI OOJBIIUX YHUCEN U BEPOSITHOCTHAS OIIEHKa CyMMAapHOMN
IIOIPEIIHOCTH.

Tema 2. IlpubimxkéHHOe pelIeHHe HEJMHEHHbIX CHCTeM W ypaBHeHuUil. PemieHne
HEJMHEHHBIX ypaBHeHU: OTaeneHrue KopHel ypaBHeHus. [lorpemHocTs mpuOInxKeH-
HOI'0 3HA4YEHUSA KOpHsA. MeTox IMOJIOBUHHOIO JejIeHUsA. MeTox XOopa Wid IPONOpPIUO-



HanbHbIX yacTed. Meron HeroToHa (kacaTenbHbIX). Metos mpocToil utepanuu. Pere-
HHE CHUCTEM HEJIMHEHHBIX ypaBHeHUU: MeTon Herotona. Metox nmpocToi urepanum.

Tema 3. UnTepnonupoBanue. opMynbl BEIYUCICHUS N-iI KOHEYHON pa3HOCTH (YyHK-
. O600mmenue teopeMbl Jlarpanka o koHeuyHOM npupaiieHud. OO0oOleHHas n-s
creneHp yucia X. Todeunas annpokcumanus. [lonstne mHTepnionmpoBaHus. llepBas
UHTepnoysiLnoHHas popmyna Herotona. Bropas unrepnossiuonsas gopmyna Heroro-
Ha. @opmyna Jlarpanxa.

Tema 4. Ilpudamxkénnoe nuddepenuupoBanue. [locranoBka 3agaun. Metoja He-
OTIPEICICHHBIX KOA((PUITMEHTOB MOCTPOCHUS (GOpMYJ YHUCICHHOTO IuddepeHnpoBa-
Hus. Vcnonb30BaHrne MHTEPHOJSIMOHHBIX (OPMYT Ui MOCTpOeHUs: (popMys YHCIICH-
Horo guddepenunpoBanus. [loHaTne o0 KOppeKTHOCTH (popmyil yuciaeHHoro audoe-
penuupoBanus. HeycroitumBocTs npouenyp uucieHHoro aupdepenunpoBanus. dop-
MyJbl Hbl0TOHA OTBICKaHMSI 3HAUEHUSI POU3BOAHOM (QYHKIMU B Touke. OLeHKa TOYHO-
cTH BerunucieHuil. ®opmyiel Pynre-Pombepra.

Tema 5. Ilpubauxénnoe nHrerpupoBanue. opmyna npsaMoyroiabHUKOB. PopMyra
Ttpaneuuii. @opmyna Cumncona. @opMyibl HUHTEPHOJSIUMOHHOTO THUNA. DOpMyIbI
Hrrotrona—Koreca. KBagparypnas ¢gopmyna I'aycca. TouHOCTh mpocTeMiux KBaapa-
Typ. Okcrpanonsuus no Puuapacony. Ilponenypa PyHre oneHKH MNOTpEIIHOCTH U
yTOYHEHUs (OPMYJT YHCICHHOTO NHTETPUPOBAHUS.

Tema 6. UucieHHbIe MeTOAbI pelieHUs] 00OBIKHOBEHHBIX Au(depeHIHaTbHbIX
ypaBHeHuii. 3agada Ko 1151 0OBIKHOBEHHOTO MU PEpeHIMATIEHOTO YPABHEHHUS: T10-
CTAaHOBKA 3aJ1aud, alpoKCUMalus MPOU3BOAHBIX. MeTonbl Diinepa (SIBHBIH), morpen-
HOCTh METOJIa Dilliepa, HEABHBIA METO Jiliepa, MeTo1 Duiiepa-Kolu, HeSBHBIN METO/
Oiinepa-Komm, meto Ditnepa-Komu ¢ utepaiimoHHON 00pabOTKOM, NEPBBIA YIy4llIeH-
HBIM MeTop Ditnepa, metonbl Pynre-Kyrrel. Juddepennmansabie ypaBHEHHS C 3amas3-
JBIBAIOIIMM apryMeHTOM, MeToJl Anamca, Meto Anamca-bamdoprca-Moynrona. Cxo-
JUMOCTb METOJIOB. AMMpOoKcUManus. YCTOMYMBOCTh. KpaeBble 3amauu I OOBIKHO-
BEHHBIX JU(GEepeHITUATBHBIX ypaBHEHUN BBICHINX TMOPSAKOB: IMOCTAaHOBKA 3aayH,
MPUOJIMKEHHBIE METOIBI PEIICHUS (METOT CTPEIbOBI, METO ] KOHEUHBIX PA3HOCTEN).

Tema 7. UncaenHass 00padoTKa 3KCIEPUMEHTAJIBHBIX JaHHBIX. [[pakTHueckoe vH-
TeprioniupoBanue. MHTepnonsuus u npudauxenue crutaitnamu. [londop smmupruyeckux
dopmyn. OnpeaeneHue mapameTpoB SMIUPUUECKON POPMYIIbI METOJIOM HAMMEHBIIINX
KBaJIpaToB.

S.IlepedyeHb y4eOHO-METOANYECKOT0 00ecredyeHus I CAMOCTOATEILHOU PadoThI
10 IMCIHUTIAHE

MCTOI[I/I‘ICCKI/IG YKa3aHus OJIs1 O6y‘laIOH_II/IXC$[ IT0 OCBOCHHIO NUCITUITIIMHBI



6.DoH/ OLIEHOYHBIX CPEICTB I MPOBEACHHUS MPOMEKYTOYHOM aTTeCTANMU 00y-
YAOIIUXCA 110 JUCHUILINHE

CrtpykTypa (poHIa OLIEHOYHBIX CPEACTB U1l IPOBEICHUS MPOMEKYTOUHOU aT-
TECTallMy O0y4YarIMXCcs MO JUCHUIUIMHE mpuBeneHa B [lpunoxkenuun 1 x HacTosien
paboueilt mporpamMme.

7.11lepeyeHb OCHOBHOI U JONOJHHUTEILHOM Yy4eOHOM JIUTEPATYPbI, HE00X0TUMOI
JJISL OCBOCHUS JUCUMUILJIMHbBI

OcHoBHas JauTeparypa:

1. OpemikoBa, M.H. Yucnennsie metonbl: Teopust u anroputMel / M.H. Opemkosa; Ce-
BepHbIN (ApkTHdeckuil) geaepasibHbiii yHUBepcuTeT uMeHn M.B. JlomoHocoBa. — Ap-
xaHrenbck: CeBepHblil (Apkruueckuid) denepanbubiii yauBepcutetr (CADY), 2015. —
120 c.: cxem.,, Tabm. — Pexum goctryma: 1o mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=436397

2. JloktnonoB Y. K. Uucnennsie Mmetoasl: yaeonuk / M. K. Jloktuonos, JI. I1. Mupo-
HeHko, B. B. Typynanos; moa oOmi. ped. kaHa. TexH. Hayk, mpod. B. B. Typymnanosa. -
Mocksa; Bomorga: Undpa-Umxenepus, 2022. - 380 c. - ISBN 978-5-9729-0786-1. -
Texct: anexkrponnsiid. - URL: https://znanium.com/catalog/product/1902598.

JlonosHuTeIbHAS JIUTEPaTypa:

1. Bosnkos, E. A. YUucnennsie MeTobl: yueOHOe nmocooue st By30B / E. A. Bonkos.
— 6-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 252 ¢. — ISBN 978-5-8114-
7899-6. — Tekct: snekTpoHHBIN // JlaHb: AMEKTPOHHO-OMOIMOTEYHAS] CHUCTEMa. —
URL.: https://e.lanbook.com/book/167179

2. [TanteneeB, A. B. Uucnennsie metonapl. I[lpaktukym: yuebnoe mocodbue / A. B.
[Tantenees, 1. A. Kyapssuea. — MockBa: UHOPA-M, 2023. — 512 ¢. — (Bricmiee
obpazoBanue). - ISBN 978-5-16-018445-6. - Tekct: omektponnsidi. - URL:
https://znanium.com/catalog/product/2002583

3. Kupees B. W. Yucnennsie MeTobl B mpuMepax u 3agadax / Kupees B.U., [Tante-
geeB  A.B. - MockBa: Jlamp", 2015. - ISBN 978-5-8114-1888-6.
URL.: http://e.lanbook.com/books/element.php?pll_id=65043



http://biblioclub.ru/index.php?page=book&id=436397
https://znanium.com/catalog/product/1902598
https://e.lanbook.com/book/167179
https://znanium.com/catalog/product/2002583
http://e.lanbook.com/books/element.php?pl1_id=65043

4, Cpouko B. A. Yucnennsie metonsl. Kypc nekmnuii: yue6HOe mocodme / B. A.
Cpouko. — Cankr-IlerepOypr: Jlans, 2022. — 208 c. — ISBN 978-5-8114-1014-9. —
Tekct: osnexkrpoHHbll /  JlaHb: 3JeKTpOHHO-OMOIMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/210359

5. UucnenHnble METOABl B HAay4dHBIX pacyeTax: ydyeOHoe mocobue (1abopaTopHBIi
npaktukyM): [16+] / aBT.-coct. E.B. Kpaxorkuna; CeBepo-KaBkasckuii denepaibHbIi
yauBepcuteT. — CraBpononb: CeBepo-KaBkasckuii ®DenepanbHblii  YHUBEPCUTET
(CK®Y), 2019. — 156 c.: Tabm. — Pexum pgocryma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=596193

8.IlepeyeHn pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHHKALMOHHOI ceTn « UHTEp-
HeT», He00XOAUMBIX JI OCBOCHMS IMCHHUILIHHbI

HNuTepHeT-pecypcesl:

http://www.znanium.com/ - 3J1eKTpOHHO-OMOIMOTEYHAs CHCTEMa
http://www.e.lanbook.com/ - DB5C U3znarenscTBa "JIAHB"
http://www.rucont.ru/- snekTpoHHO-OMOIMOTEYHAs CUCTEMA
http://www.biblioclub.ru/ -ynusepcureTckast OndIMOTEKA OHITAH

9.MeToan4yecKkue yKazaHusi AJIs1 00y4aIOIIMXCs 0 OCBOCHUIO TUCIIMILIMHBI

Metoauueckue ykazaHus JiJisi 0Oy4aromuxcs M0 OCBOCHUIO NUCIUIIIMHEI PUBEACHBI B
[Ipunoxenuu 2 k HacTosIIEeH paboyelt mporpaMme.

10.ITepevyenb MHPOPMANUOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX IIPH OCYHIECTBJIe-
HHMHU 00pa30BaTeJIbHOIO NMPOIEeCca MO TUCHUILTHHE

IMepeuens nporpammuoro odecneuenns: MSOffice
HNudopmannoHHble CIPABOYHbIE CUCTEMBbI. DIeKmpoHHble pecypChbl 00pazosamels-
HOU cpedbl YHusepcumema

11.0nucanne MaTeprabHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM IJISl OCYIIeCTBJIe-
HHSI 00Pa30BaTEIBLHOIO MPOIEcca MO JUCHUIIINHE

JleKuMOHHbIE 3aHATHS:

- AyIUTOpUS, OCHAIIICHHAS MMPE3CHTAIIMOHHON TEXHUKOH (TIPOEKTOp, IKpaH); JOCKOU
JUISL IMChMa MEJIOM Wi (hJIoMacTepaMu;

- KOMIUICKT JIEKTPOHHBIX TIPE3EHTAII/CIIai0B.

IIpakTUyeckue 3aHATHS:

— ayJIuTOpHs, OCHAILIEHHAS] MYJIbTUMEAUNHBIMU CPEACTBAMU (MIPOEKTOP, HOYTOYK),
JEMOHCTPALIMOHHBIMU MaTepHallaMHi (HATISIAHBIMA MOCOOMSIMU); JOCKOM Jist
nuchbMa MeJIOM WK (biioMacTepamu;

— paboyee MecTO MpenojaBaTelis, OCHAIIEHHOE KOMIBIOTEPOM C A0cTynoM B MH-
TEPHET;

— paboyee MeCTO CTyJIeHTa, OCHAIIEHHOE KOMITBIOTEPOM C A0CTynoM B IHTepHeT.
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1. IlepeyeHb KOMIETEHUHMI C YKa3aHUEM 3TANOB UX (opMHUPOBAHUA B NIPO-
1ecce 0CBOeHHs1 00pa30BaTeJbHOM MPOrPaMMBI

Ne | Unpekc | CogmeprkaHue KOMIIE- Paznmen nucumminHel, B pesynbrare uzyueHus paszaena IUCUUIUIMHEI,
I/ | KOMIIe- TEHIHH obecmieunBaromuii hop- | obecreunBaromero GoOpMUPOBaHNE KOMITCTCHIINI
TEHIUN (wmm ee acTtm)* MHpPOBaHHE KOMITETCH- (wm ee acTH), 0OyJaIOMIUICS IPHOOPETACT:
ouH (WK €€ 9acTH) Heobxonumbie | Heobxomu- | Tpynoseie aeii-
3HAHHSA MBI€ YMEHUS CTBUS
1. | OIIK-1 | Cnocoben npume- Tema 1-7. Ob6nanatb YMmerts uc- Hmets HaBBIKK
HATH (YHIaMEHTaJIb- 0a30BBIMH nop30BaTH | BBIOOpA METO-
HEIE 3HAHUS, HOIY- 3HAHUAMH, 6a30BbIe A0B pEIICHAA
YCHHBIC B 00JIACTH MOJTyYCHHBIC B | 3HAHUSA B sajad Hpocbvec-
CHOHAJTLHOM
MaTEMaTHYECKAX U o0acTu Ma- mpodeccuo- O ———
(MITH) ecTeCTBEHHBIX TEMaTHYECKUX | HAJIbHOH HA OCHOBE TEO-
HayK, ¥ HCIIOJIB30- u (W) ecte- JIeATEBHO- PETHYECKHX
BaTh UX B IIpodeccu- CTBEHHBIX CTH. 3HAHUH
OHAJILHOM JIesATeNb- HayK
HOCTH
2. | OIIK-5 | CmocobeH pa3paba- Tema 1-7. 3HaTh OCHOB- | YMeTb npu- | Bragers HaBbI-
THIBATH AJTOPUTMBI H HBIC SI3BIKH MEHATH S3bI- | KaMH IpOTpaM-
KOMITBIOTEpHBIE TPO- porpamMMH- KH TIpO- MHUPOBaHHUS,
IPaMMBI, IPHTO/HEE pOBaHUS U TpaMMHpPO- OTJIAJIKHU U TE-
pabotsl c 6a- | BaHMS M pa- | CTUPOBAHUS
AT IPAKTHICCKOTO 3aMU JaHHBIX, | OOTEI ¢ Oa- MIPOTOTUIIOB
HPUMEHEHHA OIIepalMOH- 3aMHU JaH- IIPOrpaMMHO-
HBbIC CUCTEMbI HbIX, COBpC- TEXHUYCCKHUX
nu O6OJ'IO‘-IKI/I, MCHHBIC KOMIIJICKCOB
COBPEMCHHBIC | MPOTpPaMM- 3amau
MIPOTPaMMHEIC | HBIE CPEIbl
Cpelsl pa3pa- | pa3paboTKu
OOTKH HH- nHpOpMa-
(dhopmanmoH- IIHOHHBIX
HBIX CUCTEM H | CHCTEM U
TEXHOJIOTH I TEXHOJIOTUH
JUIs1 aBTOMaA-
THU3ALUN
OusHec-
MIPOIIECCOB,
peuenus
TIPHUKIIATHBIX
3amad pas-
JTUIHBIX
KJIACCOB,
BelleHUs 0a3
JIAaHHBIX ¥
nHpopMa-
IIUOHHBIX
XPaHWJINIILL
3. TIK-2 Criocobnocts geMoH- | Tema 1-7. O0Omanath YmMers Hmets ipakTH-
CTpUpOBaTh 0a30BbIE 0a30BBIMH HaxXOOuTh, YCCKHIi OTIBIT
3HAaHMS MaTeMaTHde- SHaHUAMH, dopmymnupo- | HAYIHO-
CKHX U €CTECTBCHHBIX VOIMYHCHHBIMH | porh u pe- HCCIe0BATE b
B 00xacTu CKOM JesITeNb-
HayK, OCHOB Tpo- MareMaTHhye- [iare cTaH- HOCTH B MaTe-
rpaMMHUPOBaHUS 1 CKAX WIH JapTHBIC MAaTHKE U HH-
MH(pOPMALMOHHBIX €CTCCTBCHHBIX | 3a/la4u B (dopmarmke
TEXHOJIOTUHA HayK, IIpo- Hay4HO-
TpaMMHpPOBA- | ycciemoBa-
HUA UJIN UH- TeJIbCKOM
(hopmanmon-
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T

HBIX TCXHOJIO-

JesTebHO-
CTH B MaTe-
MaTHKe 1
nHpOpMATH-
Ke

2. Onucanue moka3sarteJjie u KpUTEpUEB OCHUBAaHUA KOMHeTeHIII/Iﬁ Ha pa3-
JJUYHBIX 3Talnmax ux (l)OpMPIpOBaHI/ISI, OIIHCAaHMEC ITKAJI ONCHUBAHUSA

Kox xomneren-

MHCTpyMeHTHI, OLleHU-

DTamkl ¥ oKa3arTeb one-

IIxana ¥ KPUTEPUU OLICHKU

TPOJILHOW PabOTHI

MHPOBaHAa (KOMIIETEH-
M. OCBOGHAa Ha BBICO-
KOM YpOBHE) — 5 6aiioB
b) wactuuno cdopmu-
poBaHna:

*KOMIICTCHIINA
O0CBOEHA HA MPOJABHUHY-
TOM YpPOBHe — 4 Oayua;

*KOMIIETEHIIHSI
ocBOeHa Ha 0a30BOM
ypoBHe — 3 Oaia;

B) He cdopmupoBana
(KoMmeTeHIsT HE OCBO-
eHa) — 2 ¥ MeHee OaJlJIoB

O Baromue Cq)OpMPIpOBaH- HUBAaHUA KOMIICTCHIIUU
HOCTBH KOMIICTCHIINU
OIlK-1, 5 Tecr A) nosnocteio cdopmu- | IIpoBoguTcs MICEMEHHO
[TK-2 poBana  (KOMICTCHIMS | Bpems, OTBEIECHHOE Ha IIPOLEY-

OCBOCHAa Ha BBICOKOM py _30 MUH.

yposte) — 90% mpaBuib- | Hegpia 0 Gamios.

HbIX OTBETOB Kpurepun oueHkH onpenenstor-

B) yacruyno cdopmupo-

Bana: CS TIPOIICHTHBIM COOTHOIIICHUEM.
eKOMITeTeHIUst ocBoe- | [1CYAOBICTBOPUTEIILHO — MCHEE

Ha ma mpoxsumyrom | 00”70 NPAaBHIBHEIX OTBETOB.

ypoBHe — 70% mpaBuis- | Y JAOBJIETBOPUTENBLHO — OT 51%

HBIX OTBETOB; MPaBUIBHBIX OTBETOB.
*komMneTeHnusi ocBo- | Xopomio — oT 70%.

eHa Ha 6a30BOM YpPoOBHe — | OryuuHO — oT 90%.

ot 51% TpaBUIIBHBIX OTBE- | MakcuMasbHas OLICHKA — 5 6ajI-

TOB, JIOB.

B) wne cdopmupoBaHa

(KOMIIETEeHIINST HE OCBOCHA)

— meHee 50% mpaBUIIBHBIX

OTBETOB

Beimnonaenue koH- | A) TOJIHOCTBIO chop- Ilpu omnpenenenuu chopMupo-

BAHHOCTHU KOMHeTeHHI/Iﬁ KpuTe-
pHSIMH OILICHUBAHUS BBICTYIIAIOT
METOAMYECKHE  PEKOMEH/IAIIWH,
pa3paboTaHHbIE IO JAUCIUTUINHE

JUTST TaHHOT'O BHIA.

3. TunoBble KOHTPOJIbHbIC 3aJaHUSl WIH HHbIC MaTepHaJbl, HEOOXOAUMBbIE ISl
OLCHKHM 3HAHUI, YMEHUI, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XapPAKTEePHU3y-
OIIMX ITanbl (POPMHPOBAHUS KOMIIETEHIUI B MpoLecce 0CBOCHUs 00pa3oBaTelib-
HOH MpPOrpamMmbl
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3.1. TunoBble BONPOCHI, BLIHOCUMbIE HA TeCTHPOBaHue 1

CTpPYKTYpa NOrpemHocTH.
1. ITpuOIMKEHHBIM YKCIIOM a Ha3bIBAIOT YKHCIIO, HE3HAYUTEIHHO OTIMYAIOIINECS OT
a) ToyHoro A+
b) HETOUHOTO A
c) cpeaHero A
d) TouHOTO HE N3BECTHOTO
€) MpUOIN3UTEIIFHOTO A
2. a Ha3bIBAETCS MPHUOIMIKEHHBIM 3HAYCHUEM A TI0 HEJIOCTATKYy, €CITU
a)a<A+
b)a>A
c)a=A
d)a>A
e)a<A
3. a Ha3bIBaeTCs MPUOIMKEHHBIM 3HaUY€HUEM YHUCia A 10 U30BITKY, €CITU
a)a> A+
b)a<A
c)a=A
da>A
e)a<A
4. TTox ommOKOM WK MOTPEIIHOCTHIO Aa TPUOIMXKEHHOTO YUCia @ OOBIYHO ITOHUMAET-
Csl PA3HOCTH MEXTY COOTBETCTBYIOIIUM TOYHBIM YUCIIOM A U JaHHBIM MPUOTKCHHUEM,
T.€.
a)Aa=A -a+
b)Aa=A+a
c)Aa=Al/a
dya=Aa-A
e)A=Aa+A
5. Ecmm omm0ka mojoKuTeapHa A>, TO
a) Aa> 0+
b) Aa<0
c)Aa=0
d)Aa<0
e)a>a
6. AOCOJIOTHAS MOTPEIHOCTh NPUOIMXKEHHOTO Yucia
a) A = |Aal+
b) Aa=a
c) A=lal
d) A = |Aal
e) Aa = |ABI
7. AOGCOIIOTHASI TOTPEITHOCTh
a) A=A -al+
b) AA=a
c)A=1B-al
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d)a=1A +al

e) Aa=|A + Bl

8. IlpenenbHyI0 aOCOIOTHYIO MOTPEIIHOCTH BBOJSAT €CIH
a) 4UCIO A HE U3BECTHO+

b) 4KcII0 a HEe U3BECTHO

c) A He U3BECTHO

d) A — a He U3BECTHO

¢) He u3BecTHO B

9. IlpenenvHas abCOMOTHAS TIOTPEITHOCTh

a) Aat

b) A

c) AA

d) A

e) A

10. Omnpenenuth npeaenbHy0 abCOTOTHYIO MOTPEITHOCTD yucia a = 3,14, 3aMeHsito-
IIETO YUCTIO T

a) 0,002+

b) 0,001

c) 3,141

d) 0,2

e) 0,003

11. OTtHOCHUTENBHAS MOTPEUTHOCTh

a) o = A/IAI+

b)o=A

c)o=A/B

d)c=c/a

e)o=a—A

12. TlorpemrHocTs, CBSI3aHHAS C CaMOM ITOCTAHOBKOM MaTeMaTHYECKOMN 3a/1aun
a) IOTPELIHOCTh 3aaun+

b) morpentHocTs MeTO1a

C) OCTaTOYHAs MOTPEUTHOCTh

d) morpemHoCTh IeUCTBUS

€) HavaJibHas

13. TlorpemHOCTH, CBsI3aHHAS ¢ HATUYHEM OCCKOHEUHBIX IPOIIECCOB B MaTeMaThde-
CKOM aHaJIn3e

a) OCTaTOYHAasl MOTPEIIHOCTb+

b) abconoTHas

C) OTHOCHUTEJIbHAs

d) morpemHocTh yCaoBuUs

€) HavaJibHas MOrPEeIIHOCTh

14. TlorpemHOCTH, CBSI3aHHBIE C HAIMYMEM B MaTeMaTHYECKHUX (HOpMyJiax, YUCIOBBIX
napameTpoB

a) Ha4aJIbHOM +

b) KoHeuHOM

¢) aOCOIOTHOM
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d) oTHOCHTETEHOMI

€) OCTaTOYHOMU

15. TlorpeurHocTH, CBSI3aHHBIE C CUCTEMON CUUCIICHIS
a) MOTPEIIHOCTh OKPYIJICHUS +

b) morpentHocTs AeHCTBUIN

C) MOTPEITHOCTH 33134

d) ocratoyHas MOTPEIIHOCTh

€) OTHOCHUTEJIbHAS MOTPEIIHOCTh

16. Oxpyrnuts yncno = 3,1415926535... 1o nsatu 3HaYAUX PP
a) 3,1416+

b) 3,1425

c) 3,142

d) 3,14

e) 0,1415

17. AOGcooTHast MOTPEIIHOCTD MTPU OKPYTIIEHUU YUCIA T A0 TPEX 3HAYAIIUX ITUGD
a) 0,5*10-2+

b) 0,5*10-3

c) 0,5*10-4

d) 0,5%10-1

e) 0,5

18. IlpenenpHas aOCOMIOTHAS MOTPENTHOCTh PA3HOCTH
a) Au=Ax1+Ax2 +

b) Au=a+b

c) Au=A+b

d) A=x1+x2

e) Aa=b+c

IMpubdan:x€éHHOE peleHne HeJJUHEHHBbIX CHCTEM H YPABHEHUIA.
1. MeTo0M MOJI0OBUHHOTO AeJIEHUs YTOUHUTE KOPEHb ypaBHeHHs X H2x3-x-1=0
a) 0,867+
b) 0,234
c) 0,2
d) 0,43
e) 0,861
2. Vicnionb3ys METOJ XOPJI HAMTH IIOJI0KUTEIbHBIN KOPEHb ypaBHeHus x*-0,2x2-0,2x-
1,2=0
a) 1,198+0,0020 +
b) 1,16+0,02
c) 2+0,1
d) 3,98+0,001
e) 4,2+0,0001
3. Boruucnuts MeTooM HpI0TOHA OTpULIATENIbHBIN KOPEHb YpaBHEHUS X *-3x2+75x-
10000=0
a) —10,261 +
b) —10,31
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c) 5,6

d) —3,2

e) 0,44

4. Ucnonb3yst KOMOMHUPOBAHHBIA METO BBIYUCIUTH C TOYHOCTHIO 10 0,005 equn-
CTBEHHBIH MOJIOKUTENbHBINA KOPEHb YPaBHEHUS

a) 1,04478+

b) 1,046

c) 2,04802

d) 3,45456

e) 802486

5. Haiitu neiicTBUTENbHBIE KOPHHU YpaBHEHUS X-sinx=0,25

a) 1,17+

b) 1,23

c) 2,45

d) 4,8

e) 5,63

6. OnpenenuTs YUCIIO MOJOKHUTEIBHBIX U YUCIIO OTPUIIATEIIbHBIX KOPHEH ypaBHEHUS
x4-4x+1=0

a)2u 0+

b)3u2

c)0u4

d)Oul

e)0u4d

7. OnpenenuTs cocTaB KOpHel ypaBHeHus X +8x3-12x2+104x-20=0

a) OJIMH TOJIOKUTENIbHBIN U OJJMH OTPULIATEIbHBIA +

b) HET HU OAHOTO KOPHS

C) HEBO3MOKHO HAWTH YKCIIO KOPHEN

d) ypaBHeHHE HE UMEET MOJOKHUTEIBHBIX KOPHEH

€) Ba OTPUIIATEIbHBIX KOPHS

8. Meron, mpeacTaBisioNfii CO00i KOHEUYHbBIE aTOPUTMBI JJIsI BBIYUCIICHUS] KOPHEH
CUCTEMBI:

a) TOYHBIA METOI+

b) MeTo penakcaruu

C) METOJ UTEepaALU

d) mpuOIMKEHHBIN METO

€) OTHOCHUTEIIbHBIA METO/T

9. Metoj 03BOJISIIONIUHN TTOJTYYUTh KOPHU CUCTEMBI C 33JJTaHHOM TOYHOCTBIO IyTEM
CXOAMXCcsi 0ECKOHEUHBIX MPOIIECCOB

a) UTepALlMOHHBIN METOI+

b) TOUHBII METOA

C) MPUONMKEHHBINA METOT

d) oTHOCHUTEITBLHBIN METO/T

e) MeTon 3ermens

10. DToT MeTox sIBiIsIeTCS HAanboJee pacpOCTPAHSHHBIM TPHUEMOM PEIICHUSI CUCTEM
JMHEWHBIX YPABHEHUM, aJlTOPUTM MOCIIEI0BATEILHOTO UCKIIFOUEHUSI HEU3BECTHBIX
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a) merox ['aycca+

b) meron Kpamepa

¢) MeTo OOpaTHBIN MaTpHIL

d) Beaymuii MeTO1

€) AaHAIMTUYECKUN METOJ]

11. Tlpocrteiimast popmMa 3TOro METOJIa 3aKJIFOYAETCS B TOM, YTO Ha KaXKJIOM II1are 00-
pamiaroT B HyJIb MAKCUMAJIbHYIO IO MOJTYJIIO HEBSI3KY ITyTE€M M3MEHEHUS 3HAUCHHUSI CO-
OTBETCTBYIOIICH KOMIIOHEHTHI TPUOIMIKEHUS

a) MeTo oclabacHus+

b) uTepanoOHHBIN METO

C) METOJ OOpaTHBIX MaTPHII

d) Bemymmit meTos

e) metox I'aycca

12. Kak nHauye Ha3bIBAIOT METO]] OMCEKIA?

a) MeTtoj NoJIOBUHHOTO JIeNIeHus+

b) Metox xopa

¢) Meto nponopiroHaIbHBIX YacTeu

d) Meroa «Ha4aJIbHOTO OTPE3Ka»

¢) MeTton Kookanuu

13. Mertoabl penieHus ypaBHEHUN JESTCs Ha:

a) [Ipsimble 1 uTEepaTUBHBIC+

b) IIpsimMbie 1 KOCBEHHBIE

¢) HagansHbIE 1 KOHEUHBIE

d) OnpeneneHHbie U HEONPEIEICHHBIE

¢) IIpocThie u Cl0KHEBIC

14. Kto onyOnukoBan ¢popmyiy sl pelieHnust KyOn4eckoro ypaBHeHuUs?

a) Kapnano+

b) 'anya

c) AbGene

d) dapOy

e) @pearoyibm

15. OcHoBHas Teopema anreopsl:

a) YpaBHEHHE BUJIA OoXp T 0aXp-1 T ...+ 0n1X + 0=0 UMeeT poBHO n KOpHEH, Bellle-
CTBEHHBIX WJIM KOMITJICKCHBIX, €CJTU K-KpaTHBIN KOPeHb CUNTATh 3a k KopHE#+

b) Ecniu pynkuus f(x) onpenenena u HempepbiBHA HA OTpe3ke [o;b] u mpuHUMaeT Ha
€ro KOHIIaX 3HAYCHUS Pa3HbIX 3HAKOB, TO Ha[0;b] COACPIKUTCS, IO MEHBIIICH Mepe, OJTUH
KopeHb ypaBHeHus f(x)=0

c) Eciu ¢pynkuus f(x) MoHOTOHHA Ha OTpe3ke [a;b], To oHa MHTErpUpyeMa Ha 3TOM OT-
pe3ke

d) Ecu ¢ynxkius f(x) moHoTOHHA Ha oTpeske [a;b], To oHa nuddepennmnpyema Ha 3TOM
OTpe3Ke

¢) Onpeaenurens D=|aij| n-ro mopsaka paBeH CymMMe MPOU3BEACHUN 2JICMEHTOB KaKOM-
100 CTPOKH (CTOJIOIA) HA UX anreOpandecKue JOMOJTHCHHS

16. Otpenenune KOpHEN MOMXKHO BBITIOJTHUTH JBYMsI CIIOCOOAMHU:

a) AaHATMTUYECKUM U TpapuiecKum+
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b) npubmmkeHreM 1 OTACIICHUEM

C) AaHAJIMTUYECKUM U CUCTEMAaTUYECKUM

d) cuctemaruueckuM U rpaduuecKuM

€) MpUOIMKEHUEM MOCIIEA0BATENIbHBIM U HapaijIeIbHbIM

17. Ykaxwure nepyto Teopemy boibiiano-Kormm:

a) Eciim ¢pynkuus f(X) onpeneneHa u HempepblBHA Ha OTpe3ke [o;b] u mMpUHUMAET Ha ero
KOHIIaX 3HAYEHUS pa3HbIX 3HAKOB, TO Ha[a;b] comepKuUTCs, MO MEHbILIEH Mepe, OJJUH
KopeHb ypaBHeHus f(x)=0+

b) YpaBHeHnue Buaa 0oX, + aXp-1 t ...+ dp1X + ;=0 EUMEeeT pOBHO n KOPHEH, Bellie-
CTBEHHBIX WJIM KOMITJICKCHBIX, €CTTU K-KpaTHBIN KOPEHb CUMTATh 32 k KOpHE

c¢) Eciu pynkuus f(x) MonoTOoHHA Ha oTpe3ke [a;b], To OHAa HHTErpUpyeMa Ha 3TOM OT-
pe3ke

d) Ecnu pynkuus f(x) MoHOTOHHA Ha oTpe3ke [o;b], To oHa quddepennupyema Ha 3TOM
OTpE3KE

e) Onpenenutens D=|aij| n-ro mopsika paBeH cymMMe MTPOU3BEICHUHN DIIEMEHTOB KaKOM-
00 CTPOKH (CTOJIONA) HA MX alNTreOpandecKue JTOMOJTHCHHS

18. Otmenum KOpHH ypaBHeHHS X° — 2X — 3=0

a) EIMHCTBEHHBIH KOPEHb PACIIONOKEH MEXIY V%5 H oo+

b) Kopnetii et

¢) OnuH U3 KOpHEH HaXoauTCs Ha oTpeske [1,2]

d) OnuH 13 KOpHE# HaxoauTCs Ha oTpeske [-1,2]

¢) EAMHCTBEHHBIN KOPEHB PACIOIONKEH MEKTY VW 1 \¥%

19. Meron xopa-

a) YacTHblii cyyail MeTo1a UTepanuii+

b) YacTHblii citydail MeToAa KOJUIOKAIuU

¢) YacTHslii ciyyail MeToAa MPOTOHKU

d) YactHbl#l citydail MeTo/1a KBaJpaTHBIX KOpHEH

e) YacTHbili ciydait meTona ["aycca

20. Kak nnaue Ha3piBatOT MeTol HptoToHa?

a) Meto kacatenbHbIX+

b) MeTtoa KoyToKaruu

¢) MeTtoxa nporoHku

d) Meron ureparnuit

e) Merox xopa

21. Kak nHaue Ha3bIBAIOT METO XOpA?

a) MeTtoa nponopImoHaIbHbIX YacTe+

b) MeToa kacaTenbHbIX

¢) MeToa KoJuTOKaIuu

d) MeTon Gucekiuii

€) MeTto KBaipaTHBIX KOpHEH

22. MeToa XOp/a UMEET eIIIe OJTHO UMSI:

a) MeTtoa nponopiruoHaIbHbIX YacTe+

b) MeToa KacaTelIbHBIX

¢) Meton Oucexmii

d) MeTo1 KOJIITOKaIiH
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e) Merto nmporoHku

23. Uto oOl1iero y MeTojia XopJl 1 METOJ1a uTeparuii?

a) OO0111ast CKOPOCTh ¥ CBOMCTBO CAMOUCITPABISIEMOCTH +

b) CBoICTBO CaMOUCTPABISIEMOCTH

c¢) OO01as cKopocTh

d) Jlerkocth npu penieHun

e) Tpebyercst HaxOXkI€HHE TPOU3BOTHOM

24. Meton HeroToHa-

a) 005aaeT CBOMCTBOM CaMOMCIIPABIISIEMOCTH M UIMEET BBICOKYIO CKOPOCTh CXOAUMO-
CTU+

b) maet GOJBIITON BRIMTPHIIT BO BPEMEHHU

C) 3aHUMAaeT OY€Hb MHOT'O BPEMEHH

d) npenensHO TIpoOCT

€) HaJIe’)KEH

25. I3 1ByX OTpe3KOB, Ha KOTOpBIE CEpe/lMHa OTpe3Ka pa30UBaeT HHTEPBAJI, COAEpKa-
M KOpeHb HeNMHEeHHOTo ypaBHeHUs f(x) = 0 ¢ HenmpepbIBHOM JIEBOW YacThIO, KOPEHb
MPUHAIICKUT TOMY, Ha KOHIIaX KOTOPOTO:

(?) pynkus f(x) npuHUMaeT 3HAYEHHS OJTHOTO 3HAKA,

() dynkuus f(x) npuHUMaeT 3Ha4€HUSI PA3HBIX 3HAKOB;

(?) ynkius f(x) MoxkeT MPUHUMATH JIFOObIC 3HAUCHHUS.

26. 3a nmpubmmKEHHOE 3HaYCHNE KOPHS HeMMHEetHOTO ypaBHeHus f(x) = 0 ¢ HempepbIB-
HOM JIEBOM 4aCThIO B METOE JCIICHUS OTPE3Ka MOMOJIaM PUHUMAIOT:

(!) cepenuHy oTpe3ka, JJIMHA KOTOPOTO MEHBIIE YABOCHHOM 3a/IaHHON TOYHOCTH;

(?) cepenuny oTpe3ka, MOJIYyYEHHOTO MOCE BTOPOTO JACICHUS;

(?) npaBeIil KOHEI OTpE3Ka, JJIMHA KOTOPOTr0 MEHBIIE YIBOCHHOU 3a/laHHOW TOYHOCTH;
(?) neBbIN KOHEI] OTPE3Ka, IJTMHA KOTOPOTO MEHbIIE YIBOCHHOW 33JaHHOW TOYHOCTH.
27. B MeToze xopJ pelieHrs HeauHenHoro ypaBHeHus f(x) = 0 ¢ HempephIBHOM JIeBOM
YaCcThIO 32 HaUYaJIbHOE MPUOIIKEHHE OepETCs KOHEI] MHTEpBaa, JUisl KOTOPOTO:

M fx)* "'(x)>0

M fx)* f'"(x) <0

M fx)*t"'(x)=0

M fx)* f(x)>0

(M) fx)* f(x) <0

(M fx)*f(x)=0

28. B MeToze xop/ peleHus HeauHenHoro ypaBaenus f(x) = 0 ¢ HempepbhIBHOM JIeBOM
YacThIO HEMOABUKHBIM KOHIIOM MHTEpBaja cuuTaercs ToT, s kotoporo: (1) f(x)* f'(x)
>0

(?) f(x)* P'(x) < 0+

) fx)*"(x)=0

M fx)* f(x)>0

(M fx)* f(x) <0

M fx)*f(x)=0

29. B metone HproToHa pemienus HenuHeitHOro ypaBHeHus f(x) = 0 ¢ HempephIBHOIM Jie-
BOM YacCThIO 32 HAYAIbHOE MPUOIMKEHNE OepETCS KOHEIl MHTepBaja, I KOTOPOTO:
(1) fx)* £'(x) > 0+

18



() fx)* "(x) <0

) fx)* f'(x)=0

(? fx)* f'(x)>0

(? fx)* f'(x) <0

M fx)* f'(x)=0

30. B merone HrtoToHa pelienus HelnuHeHHOro ypaBHeHus f(X) = 0 ¢ HenpephIBHOM Jie-
BOM 4acCThIO HEMOABMKHBIM KOHIIOM MHTEpBaja CYUTAETCs TOT, A1 KoToporo: (?) f(x)*
f'(x) >0

(1) f(x)* f'(x) <0+

(7)) f(x)* £'(x) =0

() f(x)* £(x) >0

(7)) f(x)* £(x) <0

(7)) fx)* f(x) =0

HNuTepnosnpoBaHue
1. Jlns muHEHHON MHTEPIOIAIMN Ta0INIHO 3aaHHON (DYHKIIUN JTOCTATOYHO:
(1) 2 y3na;
(?7) 3 y3na;
(7) 4 y3na;
(?) uem OoJbIIIE, TEM JTYUIIIE.
2. JIyist KBaapaTHIHON MHTEPIIOAIUN TaOJIUIHO 3aJaHHON (DYHKITMH TOCTATOYHO:
(?) 2 y3na;
(1) 3 y3na;
(?) 4 y3na;
(?) uem Gombliie, TEM JyUIIIE.

3. Onpenenuth 3HaueHust GyHKIMH y(X) npu x = 1,2273:
X y

1,215 0,106044
1,220 0,113276
1,225 0,119671
1,230 0,125324
1,235 0,130328
1,240 0,134776
1,245 0, 138759
1,250 0,142367
1,255 0,145688
1,260 0,148809

(?) 0,119882;

(M 0,122358;

(?) 0,123425;

(?) 0,149750.

4 nteprionsius — 3TO0. ..

-CI0CO0 HAXO0XKICHUS TPOMEKYTOUHBIX 3HAUYCHUM BETMYNHBI 10 UMEIOLIEMYCS JTUC-
KpETHOMY Ha0OpY U3BECTHBIX 3HAUCHU;

-POIOHKeHHE (PYHKITUH, TIPUHAJICKAIICH 3aJaHHOMY KJIaccy, 3a Mpe/Iesbl ee 00J1acTu
OTpeeICHHUS;

-3aMEeHa OJIHUX MaTEMaTUYECKUX OOBEKTOB JIPYTUMHU, B TOM WJIM UHOM CMBICIIE OJIH3-
KHAM K UCXOIHBIM;
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-METO/1 PEIlIeHNUs 3a]a4, IPU KOTOPOM OOBEKTHI Pa3HOTO POJa OObEIUHAIOTCS OOIIUM
MOHSITHEM.

5. MaTepnonsmus ObIBaeT:. ..

- KyCOYHasi ¥ JIOKaJibHas

- JTOKaJbHAas U TJI00abHAs

- KyCOYHas ¥ anpuopHas

- MaKCUMaJbHasi M MUHUMAaJbHAs

6.Utepanus — 370 ....

-noBTOpeHue. Pe3ynpTaT moBTOPHOTO MPUMEHEHHS KAKOH—ITNO0 MaTeMaTHUECKOH ore-
paruu;

-3aMeHa OJJHUX MaTeMaTUYECKUX 0OBEKTOB APYTUMHU, B TOM WM UHOM CMBICIIE OJn3-
KHM K UCXOHBIM;

-4HCII0, U300pakaeMoe eauHuLe u 18 HysmMu;

-IIPOJI0JKEHUE (PYHKIINU, IPUHAIEkKAIIEH 3aJaHHOMY KJlaccy, 3a IPEeJeIibl €€ 00JacTH
ONpEIECICHUS.

/. KoHEeUHBIMH Pa3HOCTSIMH NIEPBOTO MOPSIIKA Ha3bIBAIOT

- CYMMY COCEJIHUX Y3JIOB MHTEPHOJIALNN

- Pa3HOCTb MEXAY 3HAUCHUSIMU (PYHKIHUH B COCETHUX y3JIaX UHTEPIIOJISILIUU

- CyMMY MEX/ly 3HaUeHUAMH (QYHKLIUN B COCEHUX y3J1aX UHTEPIOJIALUN

- IPOU3BEJICHNE 3HAYECHUN TPEX COCEAHUX y3JI0B UHTEPIIOIALUN

8. Kakoit n3 MeT0/10B MHTEPIOJIAINHA HE MTO3BOJISET HAUTH MPUOIMHKECHHOE 3HAUCHHE
byHKIMU 0€3 HaxX0XKACHUs BUAa NpuOIvKaromeit GyHkiuu?

- METOJ, UHTeposIuu 1o Gopmyiie Jlarpanxka

- METOJ, UHTEPIIOJISIIIUU 1O NepBoil popmyne HproToHa

-METOJ UHTEPIOISIUU 110 BTOpoit popmyiie HeroToHa

- METOJl HANMEHBIIINUX KBAJPATOB

9. Kak Ha3biBaeTcs QPyHKITUS, KOTOpasi COBIMAAET C HICKOMOM PyHKIuel f(X) B y3max Xo,
X1, ...; Xn , @ B OCTAJILHBIX TOYKaX o0nactu onpenenenus Gyukuun f(x) 61m3ka Kk Heit?
- CIUIAaMHOM CTEIEHU N

- puOMKaromen QpyHkiuei

- HHTEPIOJIMPyeMO (DyHKITHEH

- Y3JI0BOM (PyHKITHEH

10. Kakyto u3 ciemyronux GopMys MOXKHO PUMEHSATh U B ClTydae, KOraa Y3JIbl HHTEp-
MOJISIMN HE PABHOOTCTOSIINE?

- IEPBYIO MHTEPNOJALMOHHYIO (hopmyny HbroToHa

- BTOPYIO MHTEPIOISAIUMOHHYIO0 popMyiny HeroToHa

- (hopMyIly HAXOXKACHUSI KOHEUHBIX pa3HOCTEN

- HHTEepHOJIALMOHHYI0 (hopmyny Jlarpanka

11. ®opmyna, KoTOpas NPUMEHSETCS AJI1 UHTEPIOIMPOBAHUS BOJIM3U KOHIIA TaOJIH-
16l 3HAYEHUHN QYHKIIUU (OKOJIO Xy, ) IPU PABHOCTOSIIUX y3JIaX WHTEPIOIUPOBAHUS:

- iepBas UHTepnoIAIroHHas Gopmyna HeroToHa

- BTOpasi uHTepnosimonHas ¢popmyna Hetorona

- UHTEPIOJSALMOHHBIN OJMHOM Jlarpanxa
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3.2. TunoBble BONPOCHI, BLIHOCUMbIE HA TECTHPOBaHHe 2

IIpuoan:kéHHoe HHTErpUPOBAHUE
1. Kakoii U3 npuOIMKeHHBIX METOIOB BHIYMCIICHUS UHTETPAJIOB MO3BOJISIET pa30UBaTh
MCXOJTHBIN OTPE30K Ha HEYETHOE KOJIMYECTBO YaCTUUHBIX OTPE3KOB?
1) Mmetox mapabo
2) METOJ MPSIMOYTOTHHUKOB
3) MeTo1 Tpaneuuii
4) mo00# U3 IePSUNCICHHBIX
2. Bce MeTopI BRIYMCIICHHSI HHTETPAJIOB JEISTCS Ha!
a) TouHble U IPUOIHKECHHBIE
b) IIpsiMble U uTepaTUBHBIC
c) I[Ipsimble 1 KOCBEHHbIE
d) Ananutudeckue u rpaduueckue
e) [IpubnmkeHHble U CUCTEMATUYECKUE
3. To4HBIN METO/I BBHIYMCIICHUS] HHTETPAJIOB OBLI MIPEIJIOKEH:
a) Hetoronom u JleiiGHunem
b) HetoToHom u "'ayccom
c¢) 'ayccom u CtupiarHrom
d) BosibTepom
e) 'ayccom u Kpamepom
4. I'eomeTpruecky HIOKHsS cymMma J[apOy paBHa:
a) [lmomaam cTyneH4YaToro MHOTOyTrOJbHUKA, COACPIKAIIETOCS B KPUBOJIUHEHHOM Tpa-
nenuu
b) Ilnomanu cTyneH4aToro MHOrOyroJbHUKA, COAEPKAIEro BHYTpH ce0s KpUBOJIH-
HEWHYIO TpaIreuuo
¢) [lnomaau npsIMOYTOJILHOTO MapaieJenuneaa
d) Ilmomaau cTyneH4YaToro MmecTUyroabHuKa
e) [lnomaau cTryneH4aToro npsiMOyroibHUKA
5. 'eomerpuuecku BepxHsisi cymma JlapOy paBHa:
a) [lmomanm cTyneH4aToro MHOrOyTroJbHUKA, COACPIKAIIETO BHYTPH ce0s KPUBOJIH-
HEWHYIO TPANELUIO
b) [lomanu cTyneH4YaToro MHOTOYTOJILHUKA, COACPIKAIIETOCS B KPUBOJIUHEHHOM Tpa-
(00701
¢) [Tnomaan npsMOYTOIBHOTO Mapasiiesenunena
d) Inomaau cTyneH4aToro MmecTuyrojabHUKa
e) [lmomaau cTryneH4aToro mpsMoyroabHUKA
6. [IpubnmxkeHHbIE METOIBI BBIYMUCIICHUS MHTETPAJIOB MOYKHO Pa3/IeNuTh HA 2 TPYIIIHL:
a) AaHAIMTUYECKUE U YUCIICHHBIC
b) aHanuTHYeCKHE U TpaPuIecKue
C) CHCTEeMAaTHYECKUE U YUCIICHHBIC
d) cucrematuueckue u cydalHbIe
€) IpUOJIMKEHHBIE U HE PUOJINIKEHHbIC
7. laTepBai COAEpKUT MO KpaltHEel Mepe OJUH KOpEHb HEJIMHEWHOTo ypaBHeHus f(X) =
0 ¢ nenpepoiBHOM (yHKIMEH f(X), ecnu:
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(?) Ha KOHIIaX 3TOrO MHTEpBajia PyHkuus f(X) MpUHUMAET 3HAUECHHUS OJTHOTO 3HAKA;
(!) Ha xoHIAaX 3TOrO MHTEpBaAa GyHKIMs f(X) MpUHUMAET 3HAYCHUS Pa3HBIX 3HAKOB;
(?) Ha KOHIIax ATOTrO MHTEepBaa PyHKIU f(X) MOXKET MPUHUMATH JTI0ObIC 3HAUCHUS.
8. B metonax tpanenuii 1 CUMIICOHA YMEHBIIECHHUE T1ara:

(!) moBBIIIAET TOYHOCTH BHIYMCIICHUN;

(?) yMeHBIIAaET TOYHOCTh BHIYUCIICHU;

(?) He BIIMSAET HA TOUHOCThH BBIYHMCIICHUN.

9. Ilpu MCHONMB30BaHUU METOJA ... BBIUMCICHHE MHTETPaAIa 3aMEHSIOT BBIYUCICHUEM
HEKOTOPOH CyMMBI

—  MeTox MHTEPHOJAIUOHHBIX KBAAPATYPHBIX (OPMYIT

— Meroa Monte-Kapno

— Merop I'aycca

—  KomOuHupOoBaHHBIN METOJ

10. IlpocTeiiiias u3 KBaaApaTypHBIX (GOPMYII, UMEIOIIAs TAKOM

2k —1

A

E iy
IF(xjdx: B3 F(A+
k=l HAa3bIBACTCH:

BHJI. 4
—  @opwmyJsa Tpanenni

—  @opmyna npsMOYTOJIbHUKOB

—  ®opmyna napabon

—  ®opmyna rumepooi

11. Beiuncnenue uHTErpasga paBHOCUILHO BBIUUCIECHUIO

- 00bEMa o0oH (UrypHI;

- IJTOTIA U JTIF0O0H (pUryphr;

- 00bEMa Tena, MOJYYSHHOTO BpallleHuEM KPUBOJIMHEHHOM Tpaneuu, y KOTOpor X = a,
X=b,y=0,y=1(x);

- IJIOIA I KPUBOJIMHENHON Tpaneuuu, OrpaHUMYeHHON JTUHUSAMU X =a, X =b, y =0,y =
f(x).

12. Cymnocts MeToa CUMIICOHA 3aKITFOUAETCS B TOM, UTO Y€pe3 TP MOCTIEI0BATENb-
HbIE OpAMHATHI Pa30UEHUsI TPOBOIUTCS

- KBaJpaTuyHas napaodona;

- nro0ast KpuBas;

- CHHYCOH/1a;

- rurepOoua.

13. MeTobl YUCACHHOTO MHTETPUPOBAHUS JIJIS1 BEIYUCIICHUS TPUMEHUMBI TOT/1a, KOTIa
- HEBO3MOXKHO OIpPEACUTh nepBoodpasnyto F(x);

- HEBO3MOKHO OIPECIUTh MPOU3BOIHYIO f(X);

- HEU3BECTEH MHTEPBAJI UHTETpUpOBaHusl [a,b];

- ¢ynkmusa y = f(X) 3agana rpadgudecku.

14. Haunbonee rpyObIM METOJIOM YHCIEHHOTO MHTETPUPOBAHUS SIBISIETCS METO/
MPSIMOYTOJILHUKOB;

Tpaneuuu;

napaooir;

CumricoHa.

15. HeoG6xoaumbIm ycnoBueM mpumeHeHust Gopmyn CUMIICOHA SBIISETCS: YUCIO TOYEK
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pa3OueHus TO0KHO OBITh

- YETHBIM YHUCIIOM;

- 1EJIBIM YUCIIOM;

- HEYETHBIM YHUCIIOM;

- KPaTHBIM «4».

16. Ecnu h - mar uHTerprpOoBaHus TO, yeM OosibIie h Tem

TOYHEE MOTy4aTcsl IPUOINKEHHOE 3HAUCHUE UHTErpaa;

BBIIIIC MOTPEITHOCTh BEIYUCICHUN TTPUOINKEHHOTO 3HAYCHUE MHTETPAa;

0oJIbIIIe 00BEM BBIUHCIICHUM;

OOJIBIIIC YHCIIO TOUSK pa30UCHUS.

17. VI3BecTHO, 9TO MHTETpUpYeMasi (PYHKITUS — JIMHEWHAsI, 00J1aCTh MHTETPUPOBAHUA | -
1, 1], pebyemast TourocTh He MeHee 0,01, HHTeTpupOBaHKE MPON3BOIUTCS METOIOM
Tpanernuii. Kakoe MUHUMaTbHOE KOJTMYECTBO IIIaroB HEOOXOAMMO JJISl TOCTHKEHUS 3a-
TAHHOM TOYHOCTH?

-1

- 200

- 100

- 400

18. 3apanee u3BeCTHO, 4TO (YHKIIHS OMUCHIBAETCS TOJIMHOMOM BTOPOM CTENEHU (KBa/I-
pPaTHBIM ypaBHEHHEM). YKaXUTe METO]1 (M3 YUCIIa pACCMOTPEHHBIX ), KOTOPbHIN MO3BO-
JIUT BBIYUCITUTE OTPEEICHHBIA HHTETpal 0€3 MOTPEITHOCTH (TIOTPEITHOCTh OKPYTIICHUS
HE YUUTHIBATD).

- MeTo CHUMIICOHA;

- METOJI TPAIICLIN;

- METOJ «JIEBBIX» MPSIMOYTOJBHUKOB;

- METOJ «CPEAHUX» MPSIMOYTOJILHUKOB.

19. ®opmynsl st TpUOIUKEHHOTO BBIUMUCICHUS MHTErPajia, Ha3bIBAIOTCS:

- JIMHEWUHBIMU

- KBaJpaTypHBIMH

- Pa3HOCTHBIMH

20. T'eomeTpuueckuii cMbIch (HOPMYT IPSIMOYTOJIBHUKOB 3aKIIF0OUAETCS B TOM, UTO:

- TUIOIIAh KPUBOJIMHEHHON Tpaneuu NpuOImKeHHO 3aMEHSIETCS TUIOMAbI0 CTYTICH-
yaTou (purypsl

- KpuBas QYHKIIUN 3aMCHSIETCSI OTPE3KOM MPSIMOU

- KpuBas (PYHKIIUH 3aMEHSETCS YacThIO TTapadoJIb

21. 'eomeTrpuueckuii cmbici (opmyibl CUMIICOHA 3aKIIIOUYAETCS B TOM, YTO:

- TUIOMIAh KPUBOJMHEHHON TpamneIuy MpUOIMKCHHO 3aMEHSIETCS TUIOMABIO CTYTICH-
yaTou (purypel

- KpuBas QYHKIIUN 3aMCHACTCS OTPE3KOM MPSIMOU

- KpuBas (QyHKIHH 3aMCHSIETCS YaCThIO ITapad0JIbl

22. T'eomeTpudeckuii CMBICT (hOPMYJIIBI TPANICIIU 3aKITFOYACTCS] B TOM, YTO:

- TJTOTNA/h KPUBOJIMHEHHOM Tpaneuy NpruOINKEHHO 3aMEHSETCS TJI0MA b0 CTYTICH-
gaTou (purypsl

- KpuBas y = y(X) 3aMEHSETCSl OTPE3KOM MPSAMOi

- KpuBas QYHKIIMHU y = y(X) 3aMEHSETCS 9YacThI0 apaboJIbl
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YucjieHHbIE METOBI pelieHUs1 00bIKHOBEHHBIX JU((PepeHIIHATBLHBIX YPaBHEHMIA.
1. B ocHOBE KaKoro MeTo/Ia JISKUT ues Tpaduaeckoro mocTpoeHus pemeHus audde-
PEHITMATBFHOTO YPAaBHEHHUS, OJTHAKO 3TOT METOI JaeT OJHOBPEMEHHO U CITOCOO HAXOXK-
JCHHS] ICKOMOM (PYHKIIMH B YUCIIEHHOU popme?
- Merop Jlarpanxa
- Meron rpanun
- Meton Komm
- Meton Ditnepa
2. Beibepute popmyny MmeTona Diisepa A BRIYUCICHUS TPUOIMKCHHBIX 3HAUCHU N
y(xi+1):
- yi+1=yi+ h f(x1,yi1), rne1=0,1, ..., n-1
- yi+1=y0+ h f(xi,y1), rne 1=0,1, ... ,n-1
- yi+tl=yi + f(xi,y1)/ h,rne1=0,1, ... ,n-1
3. B Meronax Ditnepa u Pynre-Kyrra ymensinenne mara:
(!) moBeIIIaE€T TOYHOCTH BHIYMCIICHHUI;
(?) yMeHbBIIIaET TOYHOCTh BHIYMCIICHUMH;
(?) HE BIMSAET HA TOYHOCTH BBIYHCIICHUH.

| —_ - —_—
4. Pemennem OJY ¥ =*+¥ ¢ navansubivu yenosusamu %o = %% =1

Ha otpeske [0;0.4] ¢ marom # = 0.2 gengercs:
Yo=Lwv =12y, =145. %

METOJIOM JiJiepa

Yo=Ly=1%»,=157.
Yo=1Z2 =135y, =257,
Yo=0y=02y,=04

[ M _ o
5. Peurermem OJY ¥ =7 +% ¢ qauanpubiMu yenoBmsmu 0 = Yo=Y METOJI0M Diiie-
y
pa Ha oTpeske [0;0.4] ¢ marom # =02 gpngercs:
Yo=0oy =00, =004, %

Yo=0y =02y, =004,
Yo=04y =08y, =1 ;
- Yo=0 =02y, =04

r_ 3 — T —
6. Pemenuem OJTY ¥ =Y% ¢ mauanbubiMu yesioBusmu o = 5 =1
y

Ha otpeske [0;1] ¢ marom # =05 gpngercs:
Fo = 1:}‘?1 = 1,_}’2 =1.065. %

METOJIOM DuJiepa

- _}-‘,:,21',_}-‘122;);2:3;
Yo=Uoy =1 =1.063,
Yo=Lly =12 » =143

=

f
y'== |
7. Pemenunem OJ1Y Y ¢ Ha4aIbHBIMH YCIOBHAMH 70 = Y0
otpeske [0;2] ¢ marom # =1 gpusercs:

- Yo=Llw=Ly,=2.%

=1 MeTo10M Ditiepa Ha
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. h=tm=2ua=3
. h=th=1h=4;
Fo = [:I;}”l =1;_}’3 =1.063

e _ Xty

=1

by — 0
8. Pemenuem OIY Y ¢ HavanbHbIMA yenosusamu 7o = %% =1 veronom Ditnepa

Ha orpeske [0;1] ¢ marom # =05 gpngercs:
Yo=Loy =15y =2167. %

. Yao=ly, =3, y,=4.

. Jm=Lm=3Ja=—ﬁ
Mo = 1;.}?1 = 1;_}’3 =1.063

| - _ X _
9. Pemennem OJIY ¥ = * Y ¢ navansusivu yenosusmu o = %Yo =1

Kyttsl 2-r0 opsiaka B Touke x=0.2 siBJIsSIETCS:
- Y7124,

- VT2098;

- r70.87;

- r73.89.

10. Pewrernem OJIY ¥ =¥ '+ ¢ HavanbHBIMH yenosusmu 7o = %o
re Kyttsl 2-ro nopsinka B Touke x=0.3 siByisieTcs:

- 770.045; *

- F= 0.9

- Y7-0.78;

- Y=0.

MeToa0M PyHre

=Y mertomom Pyn-

¢ X

11. Pemrennem OJ1Y g Y ¢ HaYaIbHLIMU YCIOBUAMU 0~ 0,5 =1
Kyttsl 2-r0 opsiaka B Touke x=0.1 sBisieTcs:

- 271.005;*

- Y71.98;

- Y73.56;

- YT4.67.

12. Pemenmem OJIY ¥ = 25+ * ¢ HawanbHEMM yenopusimu o = %%
re KyTTel 2-ro nopska B Touke x=0.1 sBnsiercs:

- YT1121;%

- Y7 256;

- Y78.48§;

- FT2.75.

MeTos10M PyHre

=1 MeTomom PyH-

' 2 — 1 _
13. Pemennem OJIY ¥ =" +1 ¢ yavansusivu yenosusmu 0 = 0.y =1

re Kyrrtsl 2-ro nopsiaka B Touke x=0.5 sBasercs:
- Y7181
- ¥=3.001;

MeTonom Pyn-
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- V72142,

- Y7T4.145,

14. Metonsl Pynre-KyTTsl pemenust auddepeHnanbHbIX YpaBHEHUN SABISIOTCA. ..
- OJIHOIIAroBBIMU METOJAMU*

- TPEXIIaroBBIMU METOJAMH

- JIByXIIAroBBIMH METOJAaMH

- B CIIMCKE HET PAaBWJIBHOI'O OTBETA

15. B moauduimpoBaHHOM MeTOie Ditjiepa Ha KaXkKJOM Iare yix.y) HEO0OXOIUMO BEI-
YUCTIATb...

- &Bapaza*

- Tpu paza

- OJMH pa3

- YeThIpe paza

16. Ouepennas Touka pemerust OY metogom Pynre-KyTTsl BeraucnsieTcst Ha OCHOBa-
- OJHOTO MPEJBIAYIIETO 3HaUYeHUs QyHKITUN™®

- JABYX HPEIbIIyIIUX 3HAUCHUN (QYHKIUU

- TpexX NPeIbIIyluX 3HaUeHUN QyHKIUU

- BCEX MpeAbIAYUINX 3HaYCHUN QyHKINU

17. [IpumeHeHne NepEeMEHHOTO 11ara sBJISETCH. ..

- BO3MOXHBIM BO Bcex MeTogax Pynre-Kyrror™

- HEBO3MOXHBIM B MeTogax Pynre-KyTTel

- BO3MOJHBIM TOJBKO B MeTozae Pynre-KyrTel 4-ro nopsiaka

- BO3MOKHBIM TOJILKO B METOJIe Dijepa

18. [Ipouecc pemenus nuddepeHMaIbHOTO YpaBHEHUS HA3bIBACTCA. .

- HAHTErpUpOBaHHUEM™

- nuddepenurpoBanuem

- HAHTEPIOJHUPOBAHUEM

- B CIIMCKE HET NPAaBWJIBHOIO OTBETA

19. TlorpemHocTs MeTO1a Ditsiepa MPOMOPIMOHATBHA. ..

- 1Iary, BO3BeJICHHOMY B KBajpaT™

- mary

- Imary, BO3BEJACHHOMY B KyO

- JIByM LIaram

20. Iopsnox meronoB Pynre-Kyrtol onpenensiercs...

- KOJIMYECTBOM OCTAaBJICHHBIX YJICHOB psJia MPH paszyioxkeHuu GyHKuuu B psjg Teitno-
pa*

- KOJIMYECTBOM MPOU3BOJHBIX B TUPPEpeHIINaAIbHOM YpaBHEHUU

- KOJIMYECTBOM NEPEMEHHBIX B AU(depeHInaTIbHOM YpaBHEHUN

- B CIIMCKE HET NPaBWJIHHOTO OTBETA

21. Metop Diiniepa Ha3bIBaloT MeTo10M PyHre-KyTThl mepBoro nopsjaka, moTomMy 4To...
- Ui TIOJIyY€HHUsl OUepeIHOM TOUKH MPOBOJUTCS OJHO yTOYHEHHE™

- B opmyre Ditepa oHa MPOU3BOHAS ™

- B KauecTBE HauaJbHBIX YCIOBUN TpeOyeTcs 0JIHAa TOUKA PEIICHUS
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MeToaoM Ditniepa pemaercsa OJY nepBoro nopsiiaka

22. BakHBIM 11715 MPAKTUYECKOTO MPUMEHEHHUsI TTOKa3aTeIeM, KOTOPBINA ONpeaeseTcs
nopsiakom Metona OV, aBusercs...

KOJIMYECTBO LIaroB
KOJIMYECTBO UCTIONB3YEMBIX B (POpMYyJie TPOU3BOAHBIX *
KOJIMYECTBO HAYaJIbHBIX YCIOBUHN

B CIIMCKE HET MPAaBWJILHOTO OTBETA

23. MoaudunmpoBaHHbIi MeTOJ] Ditiepa oTHOcUTCs K MeToiaM Pynre-KyTTsl pere-
Hus OJ1Y...

2-ro mopsiaka*

1-ro nopsizka

3-TO mopsaKa

4-ro nopsaka

He OTHOCUTCA K MeTozaMm PyHre-KyTTh

24, MGTOI[I)I PYHF C-KYTTI:I HAa3bIBAIOT OAHOIIArOBBIMHM MCTOAAaMHU, IIOTOMY 4TO...

JJI1 BBIYHCIICHU oqepez[HOﬁ TOYKH PCHICHUA UCIIOJIB3YIOTCA CBCACHUA TOJIBKO O

npeabaymen Touke™

pemenue OJAY HaxonsT 3a OAMH 1Iar
B CITUCKE HET IIPABUJIILHOTO OTBETA

YucseHHass 00padoTKa IKCIIEPUMEHTAJIBHBIX JaHHBbIX.
[Ipu olieHKe MapaMeTpoB CUCTEMBI OJTHOBPEMEHHBIX YPAaBHEHH Hellenecoo0pas-
HO IIPUMEHSATH ... METOJ HAUMEHBIINX KBAPATOB
JIBYXIIIarOBBIN
KJIACCUYECKU
KOCBEHHBIN
[1o unciy 00BsCHAOMUX (AKTOPOB PErPECCUN MOAPA3ACIIAIOT HA ...
MAPHBIE 1 MHOYKECTBEHHBIE
NBOWHBIE, TPOWHBIE U T.1.
MPOCTHIE U CIIOKHBIE
HeepHo yTBepk/1aTh, OTHOCUTEIBHO METOIa HauMeHbIUX KBaapatoB (MHK)
OLICHKH JIMHEHHOW perpeccuoHHon mojaenu, uto MHK ...
MHUHUMH3UPYET CYMMY KBaJIpPaTOB OCTATKOB
MAaKCHUMU3UPYET CYMMY KBAJIPATOB OCTaTKOB
MUHUMH3UPYET CyMMY a0COIOTHBIX 3HAYEHUN OCTaTKOB
Ha rimaBHOM nquaroHam KOBapuallMOHHOW MaTPHUILIbI HAXOISTCA ...
cpenHue 3HaYeHUs K0P DUIIUESHTOB PETPECCUU
K02 (D PUITUEHTHI KOPPEIISIIH
nucriepcun K03(OUITMEHTOB PErpecCuu
OcTaToK B 1-M HaOJIIOACHUH — 3TO PA3HUIIA MEKY 3HAUCHHEM ...
nepeMeHHO Y B 1-M HAOJIOJIEHUU U POTHO3HBIM 3HAYEHHEM 3TON NEPEMEHHOM,
MOJTYYEHHBIM 110 UICTUHHOMW JIMHUU PETPECCUU
nepeMeHHOH Y B 1-M HAOJIOJIEHUU U IPOTHO3HBIM 3HAYEHHEM 3TOM NIEPEMEHHOM,
MOJTYYEHHBIM 10 BHIOOPOYHOM JIMHUHU PETPECCUU
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OOBSCHSIONIEH TepEMEHHOM B 1-M HAOJIIOACHUN U IPOTHO3HBIM 3HAYEHHUEM ITON
IIEPEMEHHOU

CranmoHapHOCTb — 3TO ...

CUHOHHMM aBTOKOPPEISALUN

IPaBUJIO OTOOPA MPEAUKTOPOB B PETPECCUOHHYIO MOJIEIIb

XapaKTepUCTHKAa BPEMEHHOTO psiJia, CBSI3aHHAs C €r0 CTAOMIIBHOCTHIO
JByxmarossii MHK He npumeHsieTcs, €Cii ypaBHEHHE ...
HEUJCHTU(DULIUPYEMO

TOYHO UJICHTUDUITUPYEMO

CBEPXUACHTUPHUIIHPYEMO

Ommbxka B 1-M HAOIIOACHUH — ATO PAa3HUIIA MKy 3HAUCHHUEM ...

nepeMeHHo# Y B 1-M HaOJIOIEHUH U IPOTHO3HBIM 3HAYEHHEM STOW MEPEMEHHO,
ITOJTyYEHHBIM 110 ICTUHHOW JINHUH PETPECCUN

OOBSCHSIOLIEH TEpEMEHHOM B 1-M HAOIIOACHUN U IPOTHO3HBIM 3HAYE€HUEM ITON
IIEPEMEHHOU

nepeMeHHOM Y B 1-M HaOJIOJJ€HUH U ITPOTHO3HBIM 3HAYEHUEM 3TOW NEPEMEHHOI,
HOJIyYEHHBIM 10 BBIOOPOYHOU JIMHUM PETPECCUU

OneHku K03 PUIMEHTOB KJIACCUUYECKON MOJIEH, MTOJIyYEHHBIE ¢ TOMOIIbIO Me-
TOJla HAUMEHBILINX KBAJpPaToOB, 00JIaJal0T ...

CBOMCTBAaMM HECMEIIEHHOCTH, COCTOSITENBHOCTH U 3 (HEKTUBHOCTH

TOJIBKO CBOMCTBOM COCTOSITEIbHOCTH

TOJIBKO CBOMCTBOM 3()(PEKTUBHOCTH

10. Kocsennsiit MHK npuMeHnsieTcs, ecimm ypaBHECHHE ...

HEUJEHTU(HULIUPYEMO
TOYHO UACHTU(PULIUPYEMO
CBEPXHUICHTUPUIIPYEMO

11.Ecnu aGconroTHOE 3HAYEHUE TMHEHHOTO KO3 (HUITMEHTA KOPPEISIITUN OJIM3KO0 K

HYJIIO, TO ...

B JIMHEIHO (pOopMe CBS3h MEXKITYy IEPEMEHHBIMHU clladast
CBS3b MEXKIY NIEPEMEHHBIMU CHIIbHAS

CBSI3b MEXKIY IEPEMEHHBIMHU cllabasi

12 C nomo1pio ko3 puIueHTa 1eTepMHUHAIIMA MOYKHO OIICHUTD .

KauyeCTBO YPABHEHHMSI PEIPECCHH B LIEJIOM
3HAYUMOCTb KO3((PUIIMEHTOB perpeccuu
YPOBEHb aBTOKOPPEJISLIMHI OUTHOOK

3.3 lIpumepHasi TEeMaTHKA KOHTPOJIbHOU padoThl

1. Ucnonb3ys 1-yro uiam 2-yro UHTEPHIOISAIUOHHYIO (hopmyrny HbIOTOHA, BBIUMCIHTH
3HaueHus (PyHKUMM [0 3aAaHHbIX 3HadeHwil aprymenta x*=0,05N-0.03 wu
x**=1.4-0.048N.

DyHKIMS 3a/1aHa TaOJIUIICH:

X 0 0,2 0,4 0,6 08 10 1,2 1,4
y 0 0,1987 0,3900 0,5688 0,7327 0,8814 1,0160 1,1380
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2. 1) Otnenutb KOpHU ypaBHEHUS TpadUUeCKH U YTOYHUTHh OJWH U3 HUX METOJOM Ka-
caTeJIbHBIX, XOP, MOJIOBUHHOTO AeJeHUs ¢ ToUYHOCTHIO 710 0,001.

2) OTnenuTh KOPHU YPaBHEHUS aHAIUTUYECKH U YTOYHUTD OJMH U3 HUX METOJ0M Kaca-
TEJIbHBIX, XOPJ, MOJIOBUHHOTO AeJeHUs ¢ TOYHOCTHIO 70 0,001.

1) Ctg1,05N —x* =0;
3. Hcnonp3ys cxemy ["aycca, pemuTh cuctemMy ypaBHeHuUH ¢ TouHocThio 0,001,

2) x*—0,Nx*+0,2Nx—-1,N =0.

8,2x, —3,2X, +14,2x, +14,8x, = -8,4,
5,6x, — NX, +15x%, —6,4%, = 4,5,
5, Nx, +3,6x, —12,4x%, — 2,3, = 3,3,

6,8x, +13,2x, —6,3%, —8,7x, = 2N —0,7.

4, ®yukius 3anana tadaunei (cM. 1m.1). s snavenuit x*=0,05N-0.03 u  x**=1.4-
0.048N . B Toukax x* u x** BEIYHCINTH MPONU3BOAHYIO (DYHKIINH.

X
5. Beruncnuts unTerpan 01+0.05N
6. Pemnts 3amauy Ko

3

!
!

X

/. PemmTh KpaeBylo 3a1auy
y'+2y —y=sinx;0<x<N;y0)=N;y(1) =0

N-HOMEp BapuaHTa (110 KYPHAIY).

1
= 003NK gy

C TOYHOCTBIO ¢ =107*.

y’=y—+x2 ;x>1;y(1)=N,y'(1)=0

4. MeToauvecknue MaTepHAaJibl, ONpele/A0Iie MPoueaypbl OLleHUBAHUS 3HAHMI,
YMEHHMH, HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH, XaPAKTEPHU3YIOLIUX ITAllbI
¢popmMupoBaHUs KOMIIETEHIUM
[IporpamMmoii IPEAYCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA: ABA TEKYIIUX KOH-
TPOJIsi 3HAHUM B (JOpME TECTUPOBAHUSI 1 UTOTOBOIO KOHTPOJISI B hOpMe IK3aMeHa

Kox xom-
Bupn o
Henensa METEHINUH,
one- Conepxa-
TEeKy- OlIEHHMBA- TpebdoBanus | Cpok caauu
HOYHO- . HHE Ol1e- Kpurepun oLeHKH IO COJIEPKAHUIO U
Iero IOIIN I K BBINIOJIHE- | (Hex;eds ce-
ro HOYHOTO Ka4ecTBY ¢ yKa3aHHeM OaiioB
KOH- 3HAHMUS, HUIO MecTpa)
cpen- cpezcTBa
TpoJIst yMeHWUS,
cTBa
HaBBIKH
Tectu- | OIIK-1,5 | 20 Bompo- | Kommbro- Pesynbratel | Kpurepun oneHKU onpeaensoTcs
0 poBa- [K-2 COB TepHOE Te- TECTUpPOBa- MPOLIEHTHBIM COOTHOLIEHHUEM.
OBO-
H;)Tcﬂ L, | Hue 1,2 CTUpOBaHUE; | HUS Openo- He sBka - 0
- - 0 -
cpoK, BpeMs, OT CTaBIIAIOTCS | YOBIETBOPUTENBHO - OT 51% mpa
yerano- BE/ICHHOE Ha | B JICHb IPO- | BHJIBHBIX OTBETOB.
ICHHBIC poueaypy BEJICHUS Xopowo - ot 70%.
rpacu- - 30 MuHYT mpoueaypsl | OtmmyaHO — oT 90%.
KOM MaxkcuMaibHas oleHKa — 5 6ayioB
o0paso- "5z [ OIK-1,5 | 3 Bompoca | Dk3ameH Pesynbrarel | Kputepuu oneHku:
BaTeClIb-
MEH [K-2 IIPOBOAUTCA | IIPELOCTAB- «OTINIHO»:
HOTro o
nporecea B IINCbMEH- | JIAIOTCS B 3HaHME OCHOBHBIX ITOHSATHH NpEIMETa;
HOH (opme, | JeHb IIPOBe- | yMEHHE HCIIOJIB30BATh W IPHUMEHSTH
MyTeM pe- JICHUS] DK3a- | [OJy4eHHbIC 3HAHUS Ha MPAKTHUKE;
HICHHs 33/1a4 | MEeHa paboTa Ha MPAaKTHYECKUX 3aHSITHUSIX;
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" OTBCTA Ha 3HAaHUC OCHOBHBIX HAaYYHbIX Teopnﬁ,

BOIIPOCHL. H3Yy4aeMBbIX IIPEIMETOB;
Bpewms, ot- OTBET Ha BOIPOCHI OMJIeTa.

BEIICHHOE Ha «Xopomo»:

poLexypy — *3HAHUE OCHOBHBIX IIOHATUH NIPEIMETA;
45 MUHYT. *YMEHUE MCIIONb30BaTh U IIPUMEHATH

HOJIyYCHHBIC 3HAHMS HA PAKTHKE;
*paboTa Ha MPaKTHICCKUX 3aHSITHSX;
*3HAHHE OCHOBHBIX HAYYHBIX TEOPUIA,
H3y4aeMBbIX IIPEAMETOB;

* YACTHYHBIA OTBET HA BOIPOCHI Omie-
Ta

«Y 10BJIETBOPUTEIBHOY:
JEMOHCTPUPYET YaCTHYHBIC 3HAHHS T10
TeMaM JAUCUUILUINH;

HE3HAHHWE HEYMEHHE WCIOJIb30BaTh U
OPUMEHATh TMOJyYCHHBIC 3HAHUS Ha
MPaKTHKE;

paboTai Ha MPaKTHIECKHUX 3aHATHAX
«Hey10BJI€TBOPUTEIHLHOY:
JEMOHCTPUPYET YaCTUYHBIC 3HAHHS 110
TeMaM JUCLUILIHH;

HE3HAHHWE OCHOBHBIX ITOHSTHI IpeaMe-
Ta;

HCYMCHUC HCIIOJIb30BATh U NPUMCHATH
TMOJYYCHHBIC 3HAHUA Ha MPAKTUKE,]

He paboTan Ha NPaKTUYECKUX 3aHATH-
qX;

HE OTBEYACT Ha BOMPOCHL

4.1. TunoBbIe BONPOCHI, BBIHOCMMbIE HA IK3aMeH

AOGCoI0THas! TOTPEIIHOCTb.

OTHOCHTENBHAS TOTPEMIHOCTD

JlericTBUS HaJ NOTPEIIHOCTSIMH.

HopMmupoBanHbie mpocTpaHCTBA.

CX0IMMOCTh 1O HOPME.

[TpubnnxE€HHOE pellieHre HETUHEHHBIX YPaBHEHUI.

Mertoabl pelnieHrs TPaHCIEHACHTHBIX U aareOpandeckux ypaBHEHUN: METOJ MO-

JIOBUHHOTO JI€JICHUS

8. Metonpl pelieHus TPAHCLUEHIEHTHBIX W alreOpandyeckux YpaBHEHHUH: METOJ
XOpA.

9. MeToapl pelieHus TPAHCUEHACHTHBIX W alreOpanvyeckuX ypaBHEHUH: METOJ
HproroHa.

10.Metoabl pelieHUs TPAHCIEHACHTHBIX U alreOpandyeckux ypaBHEHUI: METO
IIPOCTBIX UTEPaALIUI

11.TTpubnuxenne QyHKUUNA MHOTOYJICHAMHU: MHTEPIOJSIMOHHBIA MHOroujeH Jla-
rpaHxa.

12 .ITpubnuxenne GyHKUUNA MHOTOWICHAMU: UHTEPHOJALUOHHBIN MHOrowieH Hpto-
TOHA

13.06patHast UHTEPIIOJSILIUS.

14 Murepnosisiuus crijlalHaMu.

15.1Tpubnmxénnoe muddepeHupoBaHue.

Nooak~owhE
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16.Dopmynsl HeloToHa OThICKaHMS 3HAUEHUSI TPOU3BOJHON (DYHKIIUU B TOUKE.
17.01eHka TOYHOCTHU BEIYKUCIICHUH.

18.®opmyinsl Pynre-Pombepra.

19.3anauyu nuHEHHOMN anreOphl.

20.Meton I'aycca.

21.Meton "aycca ¢ BBIOOpOM TTIaBHOTO 3JIEMEHTA.
22.Meton uTeparuu.

23.Metop 3etigens

24.BpraucieHue onpeaeauTens

25.CBoOMCTBa ONPEACIIUTEIICH.

26.HaxoxxaeHue oOpaTHON MaTpHIIb.
27.HaxoxJieHre KOHEYHBIX Pa3HOCTEH.

28.DopMybl TPUOIMKEHHOTO BBIUUCICHUS OMPENEIEHHOT0 MHTErpalia: Tpamnerui
dopMyIibl TPUOIUKEHHOTO BBIUKUCIEHUS ONpeIeIEHHOro nHTerpaina: CuMIicoHa

29.Beruncienue onpeeIeHHOro HHTerpaa mo GopmMynam npsMoyTroJbHUKOB

30.Brruncnenue onpeneIeHHoro nHTerpaia no Gpopmynam Tpaneun

31.Meton "aycca BeIYHCIIEHUS ONIPEAECTEHHOTO HHTETpaIa

32.01eHKa TOYHOCTH METOJIOB YUCIICHHOTO HHTETPUPOBAHUSI.

33.IIpubnmxénnoe permenne 3anaun Komm.

34.TlocranoBka 3agaun Kommy.

35.IlocTpoenne pa3HOCTHOM cXeMbI Ui ynciieHHoro perenus OY

36.Pa3nocTHas anmpokcumanus guddepeHnaibHbIX 0NepaTopoB

37.Pemenue 3agaun Komu. Metona Diinepa.

38.MeTtob1 BTOPOTo MOpPsiIKa TOYHOCTH.

39.Pemenne 3amaun Ko, Meton Pynre- Kyrra.

40.KpaeBas 3amaua qiis OJ1Y. [NoctanoBka 3amaymu.

41.Meron Anamca pemenus 3agaun Komm g OJ1Y.

42 .MeToa KOHEYHBIX pasHocTel 11 JIY 2-To mopsaka.

43.YucnenHas 06padoTKa 3KCTIEPUMEHTAIBHBIX JaHHBIX.

44 TlpumeHeHne MeTO]a HAMMEHBIIUX KBapaToB.

45.Metop cpeTHUX.

46.DyHKIIMY BEIUYUH, TOJYYEHHBIX U3 HAOIIOAeHUN

47.DyHKIIMOHAJIbHBIE IIKAJIbl U UX IPUMEHEHHE.

48.TTon6op HyHKIIMOHATBLHON 3aBUCHMOCTH.

49.TlpencraBnenne HAOMIOACHHBIX TAHHBIX JIMHEWHBIMU (QYHKIIUSIMU

50.Haxoxnenne ko3 hUImeHToB A1 CTETICHHBIX (PYHKITUH.

51.TTon6op k03hdHUIMEHTOB TSl TOKa3aTeIbHBIX (DYHKITHIA.

52.ITox6op koaddumeHToB 1ist orapuPmMudecKkux QyHKITUH.

53.0OmnpeneneHne Mepbl TOYHOCTH T10 pe3yJIbTaTaM MPOU3BEIEHHBIX HAOIIOCHUH.

54 Tlpubmmxenne QyHKIui o crnocody Yeornimena.
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NroroBoe HauncieHrne 0aioB MO AUCIMILIMHE OCYIIECTBIISETCS B COOTBETCTBUU C Pa3-
paboTaHHON W BHEIPEHHON OaUTbHO-PEUTHMHTOBOM CHCTEMOM KOHTPOJIS M OILICHHUBAHUS
yYpOBHS 3HAHUI ¥ BHEYUYEOHOU CO3UIATEIHHOM aKTUBHOCTH 00YYaIOLHUXCSI.
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IMpunoxenue 2

HHCTHUTYT HH®OKOMMYHHUKAITHOHHBIX CHCTEM H TEXHOJIOTHH
KA®DE/IPA MATEMATHKH H ECTECTBEHHOHAYYHBIX /ITHCLHHUITI/TUH

METOJINYECKUE YKA3ZAHMSA JUISI OBYYAIOLIAXCS IO
OCBOEHMIO JUCHUIIUHBI
«YACJTEHHBIE METO/IbI M BBIYUCJIMTEJIBHBIE AJITOPUTMBbI»

Hanpasaenue noaroroBku: 01.03.02 [Ipukinagnas MareMatuka 1 “iHpOpMaTUKa
[podpuas: [IporpammupoBanue, MaTeMaTHUYECKOE MOJIEITMPOBAHUE
YpoBeHnb BbIclIero odopazoBanus: 0akagaBpuar

®opma 00y4YeHHUs: OUHas

Koposes
2023
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1. O6mue moJ10:KeHust
eab AMCUMIIMHBI:

- MpUOOpETEeHUE CTYACHTaMU 3HAHUM U MpEACTaBICHUN 00 OCHOBHBIX METOAAX
MaTeMaTHYeCKON 00paboTKU HHPOpMAIIHH;

- (hopMHpOBaHKE TOTOBHOCTH CTYACHTOB IPUMEHSATH YHCICHHBIC METOBI B IPO-
dbeccnoHaBHON JAEATEIHHOCTH.

3axauu AMCHUILIHHDBI:

- OCBOEHHE CTyJ€HTaMH 0a30BBIX 3HAHUU IO pa3zesiaM MaTeMaTUKU: YHCICHHbIE METO-
TIBL.

- MOJIyYEHHUE CTYJEHTaMHU YMEHUM U HAaBBIKOB IPOBEICHUSI MATEMAaTHUYECKOTrO MOJIEIH-
pOBaHUS U aHAIM3a B 00JIACTU UX MPOPECCUOHAIBHON AEATENBHOCTH.

2. Yka3aHus 10 NPOBEAEHHI0 MPAKTHYECKUX 3aHATHIH
[Ipaktuueckoe 3anstue 1.
By npaktuueckoro 3aHATUS . cMeUaHHas hopmMa npaKkmuiecko2o 3aHamusl.
OO0pazoBaTebHbIC TEXHOJIOTUU: KOMNbIOMEPHbIE MEXHOI02UlU 00)4eHUs]
Tema u coneprkaHue MPaKTHUECKOTO 3aHATUS: HucieHHble Memoobl.
CrpyKTypa NOTrpeuHOCTH.
[Tpo10KUTENEHOCTD 3aHATUS — 2 Y.

[IpakTrueckoe 3aHsTHE 2.

By npakTHUECKOT0 3aHATUS . CMEWAHHAs (POPMA NPAKMUYECKO20 3aHAMUSL.
OO0pa3oBaTenbHbIE TEXHOJIOTUU: KOMNbIOMEPHbLE MEXHOI02UU 00YYeHUs.

Tema u conepkaHne IPAKTUUECKOTO 3aHATUSA: Hucaennvie Memooul.
WNurepnonupoBanue. Jlunelinas unrepnonanus. O000mEHHbIH MHOTOWIeH. MHTEpno-
JSUMOHHBIA MHOTOWIEH Jlarpanxa. [lorpemnocts MHOrowieHa Jlarpanxa.
[Ipo1OIKUTENBHOCTD 3aHATHSA — 2 Y.

[IpakTuueckoe 3ansTue 3.

Bun npakTuueckoro 3aHATUS . cMewanHas hopma npakmuiecko20 3aHAmusl.
OO0pazoBaTenbHbIE TEXHOJIOTUU: KOMNbIOMEPHbLE MEXHOI02UU 00YYeHUs]

Tema u conepkaHre IPaKTUUECKOTO 3aHATUs: Yucnennvie Memooul.
WNurepnonupoBanue. Jlunelinas unrepnoysanus. O000mEHHbIN MHOrOWIeH. MHTepno-
JALMUOHHBIA MHOTO4YWIEeH HproToHa. [Torpemnocts MHOrowiena HprotoHa.
[TpoaomKUTENbHOCTD 3aHATUS — 2 Y.

[TpakTuyeckoe 3ausitue 4.

Bua npakTuueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamus.
OO0pazoBaTenbHbIE TEXHOJIOTUU: KOMNbIOMEPHbLE MEXHOI02UU 00VYeHUs]
Tema u coneprkaHre IPaKTUUECKOTO 3aHATUs: Yucnennvie Memooul.

3amaua oOpaTHOTO HHTEPIONMPOBaHUS. CXOAMMOCTh HHTEPITOJISIIIIH.
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[IpoAOMIKUTENEHOCTD 3aHATHS — 2 Y.

[TpakTuyeckoe 3aHsTHE O.

By npakTrueckoro 3aHATUS . CMeuanHas popma npaKkmuyecko2o 3aHAmusl.
OO6pazoBaTebHbIC TEXHOJOTUH: KOMNbIOMEPHbLE MEXHOI02UU 00)UeHUs
Tema u conepkaHue MPaKTHUECKOTO 3aHATUS: YucienHnvle Memoobl.
Henvuennas nHTEpHOISALINAL.

NHTepniomsanms craiHaMH.

[IpoaomKUTENIBHOCTD 3aHATUS — 2 Y.

[IpakTrueckoe 3ausTue 6.

Bua nmpakTHUecKoro 3aHATUS . CMEUAHHA PopMa NPAKMUYECKO20 3aHAMUS.
OO0pa3oBaTenbHbIE TEXHOIOTUHU: KOMNbIOMEPHble MEeXHOL02UU 00VYeHUs]

Tema u copeprkaHue MPAKTHUECKOTO 3aHATUS: HucnienHvle Memoobi.
CpennexBaapaTiueckoe npudmmkenue. Jluneinas anmpokcumanys. MeTosl HauMeHb-
WX KBaJIPaTOB.

[TpogoKUTENEHOCTD 3aHITHS — 2 4.

[IpakTrueckoe 3ausTue 7.

By npaktuueckoro 3aHATUS: cMeUanHas hopma npaKkmuiecko2o 3aHamus.
OO0pa3zoBaTenbHbIE TEXHOJIOTUN: KOMNbIOMEPHbIE MEeXHOI02UU 00)YeHUs]

Tema u coepkaHue MPaKTUYECKOTO 3aHATUA: HYuciennvle Memooul.

Yucnennoe auddepenuuponanue. [Ipocreitmre GopmMyIbl.

Uucnennoe muddepenumporanue. @opmyinbl Hbl0TOHA OTHICKaHUSI 3HAYEHUS MPOU3-
BOJAHOU (DYHKIIMM B TOUKE.

[Ipo10KUTENBHOCTD 3aHATHS — 2 Y.

[IpakTuueckoe 3anstue 8.

Bun npaktuueckoro 3aHATHS . cMeUAHHAs hOpmMa npaKkmuiecko2o 3aHamus.
OO6pazoBaTebHbIC TEXHOJIOTUU: KOMNbIOMEPHbIE MEXHOI02UlU 00)4eHUs]

Tema u comeprkanue MPaKTHUECKOTO 3aHATUSA: HucieHHble Memoobl.

Yucnennoe auddepentmponanue. [Ipocreitme Gopmybl.

Uucnennoe nuddepennupoanre. Touyku MOBBIINIEHHOW ToyHOCTH. Meton Pynre-
PomOGepra

[TpoaomKUTENbHOCTD 3aHATUS — 2 Y.

[IpakTuueckoe 3ansTue 9.

Bua npakTuueckoro 3aHATUS: cMeulanHas hopma npakmuiecko2o 3aHamusl.
OO6pazoBaTebHbIE TEXHOJIOTUU: KOMNbIOMEPHbIE MEXHOI02UlU 00)YeHUs]
Tema u conepkaHre IPaKTUUECKOTO 3aHATUs: Yucnennvie Memooul.
Hucnennoe unrerpupoBanue. opmyna Tpanenuu.

Uucnennoe unrerpupoanue. @opmyna CuMicona

[TpoaoIKUTENBHOCTD 3aHATHS — 2 Y.

[Tpaktuueckoe 3anstue 10.
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Bun npakTuueckoro 3aHATHS . cMewanHas opma npakmuyecko2o 3aHsamusl.
OO6pazoBaTebHbIE TEXHOJIOTUU: KOMNbIOMEPHbIE MEXHOI02Ul 00)4eHUs]

Tema u coneprkaHue MPaKTUUECKOTO 3aHATUSA: HucieHHble Memoobl.

YpaBHeHHE ¢ OIHUM HeWU3BeCTHBIM. lccrnenoBanue ypaBHeHHs. OTAeNeHUE KOpPHEU
AHATUTUYECKHU U rpadUyEeCKU.

VYpaBHeHUE ¢ OJIHUM HEU3BECTHBIM. MeTo nefieHus monoJjiaM (IUXOTOMHS).
[IpoAOMIKUTENBHOCTD 3aHATHS — 2 Y.

[TpakTnueckoe 3ansitue 11.

By npakTuueckoro 3aHATHS . cMeuanHas hopma npakmuiecko2o 3ausamusl.
OO0pa3zoBaTeNbHBIC TEXHOJIOTUN: KOMNbIOMEPHbIE MEeXHOI02UU 00)YeHUs]
TeMma u conepkaHue MPaKTUUECKOTo 3aHATUs: Yucnennvle Memoobwi.
YpaBHEHHE C OAHUM HEU3BECTHBIM. METO1 XOPA.

YpaBHeHHE ¢ OJHUM HEU3BECTHBIM. MeToa HproToHa.

[TpoaomKUTENBHOCTD 3aHATHUS — 2 .

[Ipaktuueckoe 3anstue 12.

By npaktuueckoro 3aHATUS . cMeUanHas hopma npaKkmuiecko2o 3aHamusl.
OO0pazoBaTebHbIC TEXHOJIOTUU: KOMNbIOMEPHbIE MEXHOI02UlU 00)4eHUs]
Tema u coneprkaHue MPaKTHUECKOTO 3aHATUS: HucieHHble Memoobl.
Pemenune 3amaun Komu. Metoa Dunepa.

Pemenune 3amaun Komm. Meton Pynre-Kyrra.

[IpoaOMIKUTENBHOCTD 3aHATHS — 2 Y.

[Ipaktuueckoe 3anstue 13.

Bun npaktuueckoro 3aHATUS . cMeUAHHAs hopmMa npaKkmuiecko2o 3aHamusl.
OOpazoBaTenbHbIE TEXHOJIOTUU: KOMNbIOMEPHbLE MEXHOI02UU 00YYeHUs]
Tema u conepkaHne MPaKTHUECKOTO 3aHATHUS: Boiuuciumenvuvie aneopummol.
[IpumeHneHre MeTo/1a HANMEHBIIINX KBAIPATOB.

[Tpo10KUTETLHOCTD 3aHATHS — 2 4.

[TpakTuueckoe 3ansitue 14.

Bun npakTrueckoro 3aHATHS . cMewanHas Gopma npakmuyecko2o 3aHsamusl.
OO0pa3zoBaTenbHbIE TEXHOJIOTUU: KOMNbIOMEPHbIE MEXHOI02UlU 00)YeHUs]
Tema u conepkaHne NPaKTUUECKOTO 3aHATUS: Boiuuciumenvuvie aneopummbol.
[Tpubmmxenne Gyuknuii mo cocoly Yebwimena.

[Tpo0KUTETEHOCTD 3aHATHS — 2 Y.

[TpakTueckoe 3ansitue 15.

By npakTHuecKkoro 3aHATUS . CMeuanHas popma npaKkmuuecko2o 3aHAmusl.
OO6pazoBaTeibHbIC TEXHOJOTUH: KOMNbIOMEPHbLE MEXHOI02UU 00)UeHUs
Tema u cogepkaHue NPaKTUUECKOTO 3aHATUS: Buiyuciumenvuvie aicopummol.
IIpencrapienne HaOMIOAEHHBIX TAHHBIX JTUHEUHBIMU (YHKIIUSMHU.
[TpoaomKUTENBHOCTD 3aHATHUS — 2 .
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[IpakTnueckoe 3ansarue 16.

By npakTHUeCcKOTo 3aHATUS . CMeUaHHas hopma NPaKmudecKo2o 3aHAmusl.
OOpazoBaTenbHbIE TEXHOJIOTUU: KOMNbIOMEPHbLE MEXHOI02UU 00YYeHUs]

Tema u copeprkaHue MPaKTHUECKOTO 3aHATUS: Buluucaumenvhvie aneopummul,
OyHKIIMOHAIbHBIEC HIKAJIBI ¥ UX TPUMEHEHHE.

[TpoomKUTENFHOCTD 3aHITHS — 2 4.

3. Yka3aHus 10 NPOBeJeHUIO J1a00PATOPHOI0 NMPAKTHKYMAa
He npenycMoTpeHO y4eOHbBIM MIIaHOM.

4. Yka3zaHus 1o MMpoOBEACHUIO CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB
Ueﬂb CaMOCMOSMENbHOU pa60mbl: MMOATOTOBKA K JICKIITMOHHBIM W IIPAKTUYCCKHUM

3aHATHUAM, o63opaM 10 MpCIOKCHHBIM TEMaM, IIOJAI'OTOBKA K HpOMC)I(}ITO‘IHOﬁ aTTe-
CTallkiy, BBIIIOJJHCHHUC U 3alIUTY KOHTpOJIBHOﬁ pa60TBI, IIOATIOTOBKY K 3K3aMCHY, a TaK-
KC IIOATr0OTOBKA 6aKaJ'IaBpOB K CaMOCTOATCIbHOMY HAYYHOMY TBOPYCCTBY.

BI/IIIBI CaMOCTOSITCJIbHOM pa6OTBI IIpCaACTAaBJICHBI B Ta6JII/II_[€ 1.

Tabmuma 1
Ne Haumenosanue 0:10-
/_ Ka (paszena) AucIu- Buasr CPC
i TITMHBI
1. | CrpykTtypa nmorpeui- 1. ToxaroToBka K MPaKTUYECKUM 3aHATHSIM MO MaTepHaiaM JEKIUH
HocTU. CXOAMMOCTD U y4eOHOU TUTepaTyphl.
o HopMme. OCHOB- 2. BrbImonHEeHNE MPAKTUYECKHUX 3aaHAN
HBIE 33]]a41 YHCIICH- 3. CamocTosTenbHOE N3yuYeHHE HEKOTOPBIX BOINPOCOB JWCIMIUIMHBI
HBIX METOZOB. (MeTtpuyeckie 1 HOpMUPOBaHHBIE TIPOCTPAHCTBA).
2. TIpubmKEHHOE pe- 1. TloaroroBka K MpaKTHUYECKUM 3aHITHSAM 10 MaTepuaiaM JeK-
IIICHUEe HETMHEHHBIX LHH 1 y4eOHOM JIMTepaTypBI.
ypaBHEHHIL. 2. BrImosnHeHWe MPaKTUYECKUX 3a/IaHuUi
3. CamocTosTenbHOE N3yuYe€HHE HEKOTOPBIX BOINPOCOB JWCLMILUIMHBI
(cBolicTBa HENPEPHIBHBIX (PYHKIIHUIA).
3. VIHTepIIONIHpOBaHHE 1. IloaroroBka K NMPAaKTUYECKUM 3aHATHUSIM 10 MaTepuayiaM JICKLUH
U y4eOHOH TUTEepaTyphl.
2. BrImosnHeHue MPaKTUYECKUX 3a/IaHui
3. CamocTosTenbHOE N3yUYeHHE HEKOTOPBIX BOINPOCOB JWCIMIUIMHBI
(KCTpAmoJISILHs, MOTPEIIHOCTh IKCTPATIOIISIIUM).
4. pubnmxéHHoe 1. IloaroroBka K MPAaKTHYECKUM 3aHATHSM 10 MaTepHaliaM JIEKIIHK
b deperumposa- 1 y4eOHOI TUTepaTypshl.
Hye 2. BrnonHeHUe MPaKTUUECKUX 3aaHUM
3. CamocTosTenbHOEe N3yuYeHHE HEKOTOPBIX BOINPOCOB JWCIMIUIMHBI
(mpou3BOIHBIC MOPSI/IKA BBIIIE BTOPOTO).
5. [pubImKEHHOE  HH- 1. TloaroToBka K MPakTHYECKHUM 3aHSATHAM 10 MaTepHajaM JieK-
TerpupoBaHie U 1 y4eOHOH TuTepaTyphl.
2. BrnojHeHue MPakTUYECKUX 3aTaHUI
3. CamocTrosTelbHOe H3yYeHHE HEKOTOPBIX BOMPOCOB JIHCIIH-
TUTMHBI (HHTETPUPOBAHKE C TIOMOIIBIO PSIJIOB).
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6. | Hpubmmwxénnoe pe- 1. TloaroToBka K MPakTUYECKUM 3aHATHUAM IO MaTepHanaMm JieK-
mrenne 3amaun Ko- M 1 y4eOHOM JIMTEpPaTyPEI.

. BbImonHeHNEe MPaKTHYSCKHUX 33 JaHAN
LI 2. BeinomHeHne NpaKTUYECKHX 3a/1a
3. CamocTosiTeNnbHOE H3Yy4Y€HHE HEKOTOPBIX BONPOCOB JUCIIHU-
mHEI (MeTonbl Amamca-KpeutoBa, MutHa).
7. | Yucnennas o6paGort- 1. TloaroToBka K MPaKTUYECKHM 3aHATHAM 110 MaTepuaiaM JieK-
Ka DKCIepHMEHTalb- L W y4eOHO# IUTEpaTypb.

no

BrinonHeHne NpakTUYECKUX 3aJaHuil
3. CaMoCTOsATeIbHOe H3YYCHHE HEKOTOPBIX BOIPOCOB JIUCIH-
TUTHHEI (paclpeieiiCHHe BEPOATHOCTEH CITyYailHBIX OINOO0K).

HBIX JJaHHBIX.

5. Yka3aHus 10 NPOBeeHNI0 KOHTPOJIBHBIX PA0OT AJIsi 00y4AKOIIUXCH OYHOM
(hopmbI 00yueHUs

5.1. TpeOoBaHHUSI K CTPYKTYpe

KaxaoMy CTyeHTy Ipu NOCTYIUICHUH NpUcBauBaeTcs yueOHbli mudp. OH yka-
3aH B 3aU€THON KHWXXKE U CTyZ€HUYECKOM Ouiete. BapuaHT onpeznensieTcs: 3HaUCHUSIMU
M ¥ N, KOTOpbI€ BHIOUPAIOTCS C YYETOM JABYX MocieaHux nudp yuyedHoro mudpa. Ho-
Mepa 3aJa4, BXOAAIIMX B BAPUAHT, ONPEIEISAI0TCS MPENOAaBaTEIEM.

5.2. TpebGoBanusi kK 0opopmJIeHUIO

Kaxxnas koHTposnbHas paboTa COAEPKUT ONPEAEIEHHOE KOJINYECTBO IPUMEPOB U
3anay. [Ipu BBIMOTHEHUH UX HEOOXOAUMO MPUACPKUBATHCS CICAYIOMIMX MTPaBUII:
1. KoHTposapHYyI0 pabOTy HaJ0 BHINOJHUTH B OTJIEIBHON TE€TpaaM, OCTABIISA MOJIS JUIs
3aMedaHuil npemnojaanarelisa. B koHile paboThl HY’)KHO OCTaBUTh 3-4 YMCTBIX CTPaHUIIBI,
KOTOpBIE, BO3MOKHO, TOHAI00SITCA JUIsl HCIIPABJICHUS PELLIEHUI.
2. B 3aronoBke pabOThI TOJDKHBI OBITH Pa300PUMBO HANTUCAHBI: (PaMUITUS, UMSI U OTYE-
CTBO, Y4€OHBIM MH(p, HOMEP KOHTPOJbHON pabOThI (€€ YacTH), HA3BaHUE IHUCLUILIU-
HbI. 3ar0JI0BOK HAJI0 MOMECTUTh Ha O0JIOKKY TeTpadu. 3AeCh K€ yKa3aTh AaTy BBINOJI-
HEHUS KOHTPOJIbHON paOOTHI.
3. Pemenune 3amau Hamo pacrnojarath B MOPSIKE HOMEPOB, yKa3aHHBIX B 33/IaHUH, CO-
XpaHsisi HOMEp 3aJ1a4y CBOET0 BapHaHTa.
4. Tlepen pemieHHeM Kaxa0H 3aaydl HaJO MOJHOCTBHIO BBIKCATh €€ YCIOBHE, 3ame-
HUB, TJI€ HaJI0, 00IIIHE JaHHBIE KOHTPOJIBHBIMU U3 CBOETO BapHaHTA.
5. Pemenus 3amau usnaraiite akkypaTHO, OOBSCHSISI OCHOBHbBIE JICHCTBUS, BHIMHCHIBAS
HY>KHbIE (DOPMYJIBI, JesIasi HEOOXOUMBIE YEPTEKH.
6. Ilocie momyueHus TMpOpEIeH3UPOBAHHON pabOTHI HCTIPaBhTE BCE OIMIMOKK U HEJNO-
YEThl, BIUCAB UCIPABJICHUS HA OCTABJICHHBIX YUCTHIX CTPAHUIIAX.
7. PaboTa 3acuuThIBAETCS, €CIIM OHA IPU MPOBEPKE (MM MOCJE YCTPAHEHUSI HE0UYETOB)
IpernojaBareseM MOoJIydyaeT MOJI0KUTEIbHYIO OLICHKY (3aueT). CTyAeHThI, HE MOITYYUB-
IIMe 3a4eTa 1Mo KOHTPOJIBHOM padoTe, K nudd. 3a4eTy He TOMyCKArOTCA.
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6. [lepeyeHb OCHOBHOM M JONMOJTHUTEILHON Y4eOHOI JTUTEpPaTypPhI
OcHoBHasi iMTEpaTypa:

1. OpemkoBa, M.H. Yucnennsie metonbl: Teopus u anroputMel / M.H. Opemkosa; Ce-
BepHbIN (ApkTHueckuil) deaepanbHblil yHuBepcuTeT nMeHu M.B. JlomonocoBa. — Ap-
xaHrenbck: CeBepHblil (ApkTuueckuii) denepanbubii yausepcurer (CADY), 2015. —
120 c¢.: cxem.,, Tabm. — Pexum gocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=436397

2. JloxtnonoB M. K. Yucnennsie merossl: yueOnuk / 1. K. Jloktnonos, JI. I1. Mupo-
HeHko, B. B. Typynanos; mox o6mi. pea. kana. TexH. Hayk, pod. B. B. Typynanosa. -
Mockga; Bomorna: Uadpa-Unmxenepus, 2022. - 380 c. - ISBN 978-5-9729-0786-1. -
Texcr: anexkrponnsiid. - URL: https://znanium.com/catalog/product/1902598.

JlomoJIHUTEIbHAS JINTEPaTypa:

1. Bonkos, E. A. Yucnennsie MeTobl: yueOHOe tocodue st By30B / E. A. Bonkos.
— 6-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 252 ¢. — ISBN 978-5-8114-
7899-6. — Texkct: 27eKTpoHHBIN / JlaHb: SJIEKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/167179

2. [TanTeneeB, A. B. Uucnennsle MeTonapl. IlpakTukym: ydeOHOoe mocobue / A. B.
[Tantenees, 1. A. Kynpssuea. — MockBa: UHOPA-M, 2023. — 512 c. — (Briciee
obpaszoBanme). - ISBN 978-5-16-018445-6. - Tekct: oamektponHbii. - URL:
https://znanium.com/catalog/product/2002583

3. Kupees B. 1. Yucnennsie MeTobl B mpuMepax u 3agavyax / Kupees B.1., [Tanre-
amees  A.B. - MockBa: Jlamp", 2015. - ISBN  978-5-8114-1888-6.
URL.: http://e.lanbook.com/books/element.php?pll_id=65043

4, Cpouko B. A. Uucnennsle meroanl. Kypc nekmuii: yueOHOe mocodue / B. A.
Cpouxo. — Cankrt-IlerepOypr: Jlans, 2022. — 208 c. — ISBN 978-5-8114-1014-9. —
Texcr: onexktponHsbiid /  Jlanb: »nekTpoHHO-OMONMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/210359

S. UucnenHble METOJIbI B HAy4HBIX pacyeTax: ydeOHoe mocobue (i1abopaTopHBIit
npaktukyM): [16+] / aBT.-coct. E.B. Kpaxorkuna; CeBepo-KaBkazckuii dhenepaibHbIi
yHuBepcuteT. — CraBpornonb: Ceepo-KaBkasckuit dDenepaibHbli  YHUBEPCUTET
(CK®Y), 2019. — 156 c.: Tabn. — Pexum pocryma: mo mnoxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=596193

/. IlepeyeHb pecypcoB MH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI CeTH
«HTEepHET»
HNuTepHeT-pecypesl:
http://www.znanium.com/ - 3J1eKTpOHHO-OMOIMOTEYHAs CHCTEMA
http://www.e.lanbook.com/ - DBC N3natensctBa "JIAHB"
http://www.rucont.ru/- aiekTpoHHO-OMOTHOTEYHAST CUCTEMA
http://www.biblioclub.ru/ -ynuBepcurerckast OnbmroTexa oHIaliH
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http://biblioclub.ru/index.php?page=book&id=436397
https://znanium.com/catalog/product/1902598
https://e.lanbook.com/book/167179
https://znanium.com/catalog/product/2002583
http://e.lanbook.com/books/element.php?pl1_id=65043
https://e.lanbook.com/book/210359
http://biblioclub.ru/index.php?page=book&id=596193
http://www.znanium.com/
http://www.e.lanbook.com/
http://www.rucont.ru/-
http://www.biblioclub.ru/

8. [lepeuenb HH(POPMAITMOHHBIX TEXHOJIOT Wil
Ilepeuyenn nporpammuoro odecnedenns: MSOffice
NudopmanuonHbie cipaBoYHbIe CUCTEMBI: JDIeKMpPOHHbIE pecypcbl 0bpazoeamens-
HOU cpedvl Ynusepcumema
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