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Paboyas nmporpamma AMCHUILIMHBI pa3pab0oTaHa B COOTBETCTBUH C:

1) I[Ipukazom MuHHCTEpCTBa HAYKH U BBICIIET0o oOpa3oBanus Poccuiickoit denepanuu ot 31
utong 2020 r. Ne 871, ¢enepanbHblil rocy1apcTBEHHBIH 00pa30BaTeIbHbBIN CTaHAAPT BHICLIETO
oOpa3oBanusi — OakajmaBpuaT MO0 HampaBieHHIO moAarotoBku 27.03.04 VYmpasinenue B
TEXHUUYECKUX CHUCTEMAaX.

2) IIpodeccuonanbueiM cranaapTom 40.178 Cnenmanuct B odnacti nmpoektrpoBanus ACY
TII, yTBep:KIeHHBIN INpUKa3oM MHUHHCTEPCTBA TpyAa W COLMAIbHOM 3amuThl Poccuiickon
®enepannn ot «13» mapta 2017 r. Ne272H.

3) ®enepanbublii 3akoH Poccutickoit eaepanuu ot 29.12.2012 Ne 273-D3 «O06 obpazoBaHumn
B Poccuiickoit ®deneparumy (¢ N3MEHEHUSIMU U JOTIOJTHEHUSMH);

4) Ilpuka3 MunucrepcTa oOpazoBanus U Hayku Poccutickoit ®enepanuu ot 05.04.2017 Ne
301 «OO6 ytBepxnenun Ilopsinka opraHM3anMd W OCYIIECTBIEHUS 00pa30BaTENbHOM
NeSITeIbHOCTH MO 00pa3oBaTelbHBIM IpOrpaMMa BBICIIErO OOpa3oBaHUs — MporpaMma
OakanmaBpuaTa, IporpaMMaM CIeHUAINUTETA, IPOrPAMMaM MarkucTpaTyphh».

5) YueOHbIM I1aHOM (OYHOU, OYHO-320YHOM (OPM 00YyUEHHS) 110 HAMIPABICHHUIO MTOATOTOBKU

27.03.04 YupaBieHue B TEXHUYECKUX CUCTEMAX.
Pabouas mporpaMMa JUCHMILIMHBI BKJIIOYAET B c€0sl OLIEHOYHbIE MaTe€pHalIbl JJIsl IPOBEICHUS
TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOYHOW aTTecTaluu NOo AucuuIiuiuHe ((hoHa
OLICHOYHBIX CPEICTB UIsl IIPOBEIEHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH, IPOMEXKYTOYHOU
aTTeCTallUU 110 UTOr'aM OCBOEHHUS AUCLUILIUHBI).

ABtop: Anekcees [1.JI., goneHT, K.1.H., kapeapsr [IMuld L7

(yxazatp ®UO, yueHyIO CTENIeHb, yU€HOE 3BaHUE WU TOJDKHOCTD)

[Iporpamma onoOpena Ha 3aceganuu kadenps [IMull (mpotokon Ne 7 ot 03.06.2026 r.).

CoranacoBano:

3asenyroumii kadenpoil «Ilpuknannas maremaTuka // 4
1 UHPOpMATHKAY, K.T.H. ’_if"{ /M.B. JlyneBa/
PyxoBoautens 00pa3oBaTeIbHON IPOTrPAMMBI

JIOLIEHT, K.J.H. / /H.B. 3uHoBbeBa/
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1 Ilean u 3a1a4u OCBOEHMSI AN CHMIIJINHBI

Ilesm ocBoeHMsI TUCIUILTAHEI «JInHelHas anreOpay:

- MMETh MPECTaBICHUE O MaTEeMaTHKE Kak 00 0COO0M criocoOe Mo3HaHUsI MUpPa, OOITHOCTH
€€ MOHATHUI U TIPEeACTaBICHHUIA;

- Hay4HTh HUCTIOJIB30BaTh METO/IbI KJIACCHYECKOTO MAaTEMAaTHUYECKOTO aHAIN3a VISl PEeIICHUS
3aJla4 MaTeMaTH4YEeCKOT0 MOJICTUPOBAHUS, PA3TUYHBIX 0OBEKTOB U MPOIIECCOB;

- HAy4YUTh PACIO3HABaTh B KOHKPETHBIX NPUKIATHBIX (TEXHUYECKHX, COIHAIBHBIX,
SKOHOMHUYECKUX U T.M.) 3aJa4ax MaTeMaTU4YeCKHEe MOJEIH M3 COOTBETCTBYIOIIUX Pa3lelioB Kypca U
MIPOBOJMTH aHAIH3 3TUX MOJIeNIel Ha OCHOBE M3YYCHHBIX METO/IOB U TIPUEMOB;

- OCBOGHHUE CTYJCHTAaMH COBPEMEHHOW MAaTeMaTWYECKOW KYJIBTYPhl U MAaTEeMAaTHYECKOTO
SI3bIKa, HEOOXOJMMBIX JUIS M3YUYEHHUS CMEXKHBIX M IMOCICAYIOIINUX JUCIUIUIMH Ha OCHOBE MPHUHITUIA
MOCJIE0BATEIHFHOTO U HETIPEPHIBHOTO 00pa3oBaHus. 3aqauu AUCHUTIIMHBI

JlocTrKEHHE OCHOBHOM IICNIM OOECIICYUBACTCS COOTBETCTBHUEM COJCPIKAHHS PA3/ICIIOB U TEM
nporpammbl  «JluHeliHass anreOpa» 3ajadaM TOATOTOBKM W YPOBHIO COBPEMEHHBIX TpeOOBaHUM,
MPEABSIBISIEMBIX K OaKagaBpy; CHICTEMHOCTBIO U TTOCJIEI0BATEILHOCTHIO H3JI0KEHHUS Pa3/IesioB U TEM Ha
JEKIUAX U MPAKTUUYECKUX 3aHATHIX; MOBBIIICHHEM 3(PPEKTUBHOCTH TPAAUIIMOHHBIX U MPUMEHEHHEM
HOBBIX METOJIOB U ()OpM aKTUBHOTO OOyUEHUS; KAYECTBEHHBIM TEKYIIUM U HTOTOBBIM KOHTPOJIEM.

2 Mecto qucuuminnel B ctpykrype OOII 6akanaBpuara

Huctununa «Jluneiinas anreOpa» otHocuTcss K oOs3arenbHor 4dactu (b.1.1.5.1) ocHoBHOM
oOpa3oBaTenpHOM Mporpammbl OakanaBpuaTta HampaBieHus mnoarotoBku 27.03.04 VYmpanenuwe B
TEXHUYECKUX CUCTEMAX.

HucuunnuHa «JIuneliHas anreOpa» B3aMMOCBS3aHA CO CIEAYIONIMMH AWCHUILTMHAMH U
npaktukamu OOIT:
- METO/Ibl AaHAJIN3a U CUHTE3a CUCTEM,
- (husuka;
- TEOpETHYECKasl U IPUKJIaAHAs MEXaHHUKa,
- OCHOBBI IIU(PPOBOIT 0OPAOOTKH CUTHAJIOB.

Ilepedyenn niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHHUILINHE (MOYJII0), COOTHECEHHbIE €
IUIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHHUsI 00pa30BaTeIbHON NPOrpaMMbl

B pesynbprate OCBOCHUS MUCHMIUIMHBI (MOAYJsA) Y OOydarommxcs (GOPMHUPYIOTCS CISAYIOIIHE
KOMIIETEHIIMM W JIOJDKHBI OBITh JOCTHTHYTBI ~CICIYIONIME pe3yJdbTaThl OOydYeHHs] Kak dTam
(bopMHpPOBaHHUS COOTBETCTBYIONINX KOMITETEHITHNA:



B pe3yabTaTte ocBoeHMs

o0pa3oBaTeJILHOM NMPO-

rpamMMBbl 00y4arouuiics
JT0JI2KeH 00/1a1aTh

HNHIuKaTop K0CTHKEHUsI KOMIIeTeHINH

Hepeqeﬂb IVIAHUPYEMBIX pPE3yJIbTaATOB oﬁyqemm o JTMCIHMIIJINHE

OIIK-1. IIpumensTe
€CTECTBCHHOHAYYHblE U
OO0IENH)KEHEPHBIE
3HaHUA, METO/BI
MaTeMaTHYeCKOTO
aHaIM3a u
MOJICJIUPOBAHNUS B
npodecCuoHaNIBHON

JACATCIBbHOCTH

HOIIK-1.1. TlpumeHsier ecTecTBEHHOHAy4HbIE M OOIICHH)KEHEPHBIC

3HAHUSI [IPU PEIICHUH NTPOQECCHOHANBHBIX 3a1a4
HOIIK-1.2. Ilpumenser MeToAbl MaTeMaTH4YECKOIO
MOJICTTUPOBAHUS TIPH PEUICHUH MTPOPECCUOHANBHBIX 33124

aHaJj3a H

3HaTb: OCHOBHBIE IIOJIOKEHHSI MaTEMAaTHKHU ojd pelICHUA 3anad,
BO3HUKAIOIUX B X07€ MPO(hecCHOHATBHOM e TEIIEHOCTH.

YMeTb: UCHOIB30BaTh METOABI MaTEeMAaTHUYECKOIO aHaiau3a s
ONMUCaHUSI OCHOBHBIX 3aKOHOMEPHOCTEW, NEHCTBYIONIMX B Mpollecce
W3TOTOBJICHUS TPOAYKIINH.

Baanersb: HaBbIKAMU IPUMEHEHUSI COBPEMEHHOI'0 MaTEMAaTUYECKOT O
WHCTPYMEHTApUS sl pelIeHUs MPO(EeCCHOHATBHBIX 3a/1a4; METOIaMH
MaTeMaTUYeCKOro aHaju3a M MOAETHPOBAHMS.




3 CTpyKTypa ¥ coepkaHue AU CHUIIMHBI
3.1 Buabl yueOHOI1 pa0doThl H TPYA0EMKOCTH

OO6mast TPyI0€MKOCTh TUCIUIUIMHBI COCTABIAET 3 3a4eTHBIX eAuHUI], T.€. 108 gacoB (u3 HUX 78
YacoB — CAMOCTOSITENIbHAS padoTa CTYJIEHTOB OYHO-3a09HON (hopmbl 1 60 04HOM (POpMBI 0OyUEHNUS).
Paznenbr nucturumabl «JIuHelHas anredpa» ouHo# GOpMBl 00YUSHUS N3YUIaIOTCS:
B 1 cemecTpe: ekuu — 16 4acoB, MPaKTUYECKUE 3aHATHS — 32 4acoB, (hopMa KOHTPOJIS — SIK3aMEH;
Paznensr qucnmmumas «JIluaelinas anredpay 04HO-3209HON (POPMBI O0YyUSHHS U3YUYaIOTC:
B | cemectpe: nekuu — 189acoB, mpakTuyeckue 3aHATUS — 12 yacoB, popma KOHTPOIIS —
9K3aMeH.
CtpykTypa U cojepxaHWe TUCIHHUIUIMHBI «JIuHeitHas anreOpa» mo cpokaM W BuAaMm pabOTHI
oTpakeHbl B [Ipunoxenun A.

3.2 Conep:xkanme pa3aeoB JUCUUIIIMHbBI

TemaTuka JexKuuu

Ne OcHOBHOE cozep)kaHue
paznena

Onpenenutenu 3-ero nopsaka. CBoHCTBa ONpeAenuTeNe BTOPOro U TPETHETo MopsSAKoB. ClioKeHHe
n ymHOXXeHue matpun. OOparnHas matpuna. Obpamenue marpui. Pemenne cuctem 3x3 MeTonoM
Kpamepa. MarpuuHnas 3anuch CUCTEMbl JIMHEUHBIX ypaBHEHUH. PellieHne MaTpUyYHBIX yYpaBHEHUH.
MatpryHoe yMHOKEHHE Kak cTpoyHOe npeoOpa3oBanne. Meron ["aycca.

IIpenver nmuHeitHON anreOpbl. ['eoMeTpuyeckre BeKTOpa: JIHHEHWHBIC OINEpaluy; KOMIOHEHTHAS
3aMuch; JIMHEHHBIE KOMOWHAIMM BEKTOPOB. [lOHATHE n-MEpPHOTO BEKTOPHOTO MPOCTPAHCTBA.
2. Jluneitnas He3aBUCUMOCTh BEKTOPOB. CKalsipHOE MPOM3BEIEHHUE BEKTOPOB: MPOEKIUS BEKTOpa Ha
HallpaBJICHWE, yTOJ MEXKIy BeKTopamMu. BekTopHoe mpomsBenmeHue BekTopoB. CBoiicTBa o
TeOMETPUUYECKUIN CMBICIT

3amaHne MHOXKECTBA TOYEK B JEKAPTOBBIX KOOPAMHATAX. Y paBHEHHE IUIOCKOCTH B MPOCTPAHCTBE.
HopmanbHblii  BekTOp MpsiMOM Ha IUIOCKOCTU. B3anMHOE pacmnonoXeHue IUIOCKOCTEH B
3. MPOCTPAHCTBE: YIOd U PACCTOSHHE MEXIYy HUMU. YpaBHEHHUE MPSIMOM Ha IMJIOCKOCTU. Y paBHEHUE
npsIMOM B TIPOCTPAHCTBE: MapaMeTPUYECKUil BUJ U 00llee ypaBHeHHE. B3auMHoe pacrosiokeHue
MPSIMOM | TIIIOCKOCTH B TIPOCTPAHCTBE. KpUBBIE U MOBEPXHOCTH BTOPOTO MOPSIIKA

ITepeMeHHBIC U TIOCTOSIHHBIC BEIMUMHBL DyHKITNHU, 00JaCTh OTPEACICHHMsI, CIOCOOBI 3a1aHusl.
I'paduk dpyHKIIMK U €TO IOCTpOCHHME, TTpeodpa3oBanue rpadhukoB. OCHOBHBIC dJIeMEHTapHEIE
¢yukumu. [Ipeaen, oCHOBHBIC CBONCTBA NpeieioB. beckoHeYHO Masbie U OSCKOHEYHO OOJbIIHE.
DopMyIHPOBKA TEOPEMBI CYIIIECTBOBAHUS MIPE/IEIIa Il MOHOTOHHOW TIOCIEI0BATEILHOCTH H
MOHOTOHHOW (DyHKITMH. 3aMeuaTenbHble Tpeeinl. Yucio e, HarypaibHblie torapudmel. CpaBHEHHE
0ECKOHEYHO MaJIbIX, SKBUBaJICHTHBIC OeCKOHEUHO Majble. HenpeprlBHOCTh QyHKIMI B TOUKE U HA
UHTEpBaJe, JICHCTBHS HaJl HEMPEePhIBHBIMU (QYHKIMAME. DOpMYITHPOBKA OCHOBHBIX CBOMCTB
(yHKIMY, HEMPEPBIBHBIX HA 3aMKHYTOM MHTepBalie. TOYKH pa3pbiBa QYHKITUH.

3.3 TemaTnka NpaKTHYECKUX 3aAHATHI

Ne [1nan 3aHATHS, OCHOBHOE CO/IEp KaHNE
pasnena

Onpenenurenn 2 U 3-ero nopsaka. CiokeHHe 1 yMHOKEHHE MaTpHIl. PelreHne cucTeM MeToaoM
Kpawmepa. OOpartras marpuria. MaTpru9Has 3aych CHCTEMBI JHHEWHBIX YPaBHEHUH.

& Pemenne MaTpudHBIX ypaBHeHHA. PemreHne cucteM THHEHHBIX ypaBHEHHUA U 00palieHne MaTpHIl.
Merton I'aycca. O61iee 1 yaCTHOE pelieHne
5 Jluneitnbie onepamuu Haj BekTopamu. KoopanHaTs! BekTopa. CKanspHOe IPOU3BEICHHE BEKTOPOB.
' BexTopHoe npoussenenue BeKTopoB. CMENIaHHOE TPOU3BEACHUE BEKTOPOB
3 [IpsiMast Ha IIOCKOCTU. Y paBHEHHE TIOCKOCTH.

IIpsamas B mpoctpancTse. [IpsMas u mI0CKOCTb.




Brruucnenue npenenos nocienosaresibHOCTeH. Brruncnenne npeaenos ¢ynkuuil. HenpepeiBHOCTH
¢ynkuun B Touke. Kimaccuduxanus Touek pa3pbiBa.

4.
[epBoIit 1 BTOpOIt 3aMeuaTenbHbIe Ipe/ielibl. beckoHeuHo Manble 1 OECKOHEYHO OOJIbIITHE
¢GyHKUIMN. DKBUBaJICHTHBIE (DYHKINH.
CamocrosiTesibHasi padora
Koo Tewmbl1, pa3aensl, BBIHECEHHBIE HA CAMOCTOSITEIIEHYIO MTOATOTOBKY
Jac
60/ 96 | CamocTOATEILHOE H3YUEHUE OTAENBHBIX TEM Kypca:

1 MartpuuHble ypaBHEHUS.

2 Meron I'aycca pelieHns TMHENHBIX CUCTEM.

3. AHanuTu4eckasi FeOMETpHs Ha MIIOCKOCTH U B IPOCTPAHCTBE.

4 Kpusbie u moBepxHOCTH 2 MOPSIKA.

5 CpaBHeHHE OECKOHEYHO MabIX, SKBUBaJIEHTHBIE OecKOHEeUHO Majble. HenpepriBHOCTE
(yHKUMI B TOUKE U Ha UHTEpBaJle, ICHCTBUS Hal HEIPEPBIBHBIMHA (YHKIIUSMH.

4 YueOHO-MeTOAM4YecKoe M HHPOPMALMOHHOE o0ecTiedeHne JUCHMIITTHHbI

4.1 OcHOBHAas1 JIMTEpPaTypa

1. | Kpacc M.C., UynpeiHoB B.Il. OCHOBBI MaTeMaTUKH U €€ NPUIOKEHUS B IKOHOMHYECKOM
oOpazoBanun: YuebHoe nocobue. — M.: [leno, 2008. — 720c.

2. | dynnuxoBa T.B., KapaBaeBa H.H.Briciias matemartuka. Pa3znen: AHanuTrudeckasi reOMeTpust
(metogmueckoe mocobue Ne 952) - Dnextpoctans: DI MUCuC, 2008.- 68 c.

3. | KapaBaeBa H.H., ITonoBa M.A. Briciias marematuka. Paznensl: KommiekcHsie yncna.
Huddepenunansubie ypaBaenus. Psaapl. - 11T MUCuC, TV, 2005. - 119 c.

4. | HynuuxoBa T.B., KapaBaesa H.H. Teopust BeposTHOCTEH. Y4ueOHO-METOIMUECKOE TTOcoOue,
gactu 1, 2. - OII1 MUCuC, 2012. - 152 c.

5. | I'mypman B.E. PykoBO/ICTBO K pEIIEHHUIO 33/1a4 110 TEOPUHU BEPOATHOCTEN M MaTEMATHYECKOU
cTaTucTUKe: YuebHoe nocobue ais By30B. — Bricmias mik., 2004. - 400 c.

4.2 JlonoJIHUTEIbHAS JIUTEPATYPA

Hanko ILE., [TornoB A.I'., KoxeBHukoBa T.S5.Beiciias maTeMaTuka B yIpaXXHEHUAX U
3amagax. Tom 1,2.- C.—I1.: Onukc, 2005.- 304 c.; 416c.

[lIumaues, B.C. 3amaunuk mo BeICIIeH MaTemMaTuke: Yuel. mocodue ais By3oB / Illunaues
B.C. — M.: Bercm. mk., 1998.- 304 c.

I'onenrays b.P. Briciias matematuka. UHTeTpanbHOe HcuucieHne (yHKIHA OTHON
nepeMeHHoi. YueOHoe nocoodue. - Dnekrpoctans, [T MUCuC, 2011. - 130 c.

I'onenrays b. E. Beiciiast matematuka, Pazaen: Teopust GyHKIMI KOMIUIEKCHOTO
MIEPEMEHHOT0 U onepanroHHoe ucuncienue, Kypce nexuuit. - 91T MUCuC, 1997. — 135c.

l'omenrays b. E. Beiciiast marematuka, Paznen: Teopust GyHKIIUI KOMILIEKCHOTO
MIEPEMEHHOT0 U ONepallMOHHOE ucuucieHue, YuedHnoe nocoodue. - 1IN MUCuC, 1997. —
164c.

[Tuckynos H.C. IudpdepennnanbHoe U HHTETPAIbHOE UCYUCIEHUS B 2-X ToMax. - M.:
Hurerpan-npecc, 2005.- 432 c.

4.3 JekTpoHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

VY4eOHo-MeToIuYeCKUEe MaTepuallbl B 3JIEKTPOHHOM BUJIE, IIPE/ICTABICHBI HAa caiiTe DIeKTpOHHAas

oubmuoreka HTB MOCKOBCKOTO TMOJUTEXHUYECKOTO yHHUBepcutera http://lib.mospolitech.ru;
http://elibmgup.ru

OBC «YHuBepcuTeTcKkas KkHura onjaie»  http://  biblioclub.ru/; 3BC «  Jla#b»
www.e.lanbook.com;
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HanmonaneHast snekrponnas oubmuoreka https://rusneb.ru/;
DIeKTPOHHO-OHOTMOTEe HAs crcTeMa 1 oOpa3zoBaTenbHas tiargopma «HOpait» https://urait.ru/

4.4 JTu1leH3NOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MMPOrPaMMHoe odecriedeHne

Onepaunonnas cucreMa Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducubie mpunoxenust, Microsoft Office 2013 (nm HIxe) — Microsoft Open License. JIunensust Ne
61984042

Microsoft Project 2013 Standart 32- bit/x64 Russian. AHTUBUpPYCHOE
[1O Avast (6ecraTHast Bepcus)
4.5 CoBpemeHHble npodeccuoHaIbHbIE 0a3bl JaHHBIX U UH(GOPMAIMOHHbIE

CIIpaBOYHBIC CUCTEMBI

ITone3nsle yLIe6HO-MeTOI[I/ILIeCKI/IC n I/IH(bOpMaI_[I/IOHHBIC MaTcpHralibl IPCACTAaBJICHBI HA canTax:

http://mugalim.ru

http://www.mami.ru/index.php?id=238

http://edu.ru/subjects/mathematics.html - poccuiickoe o6pazoBanue, henepanbHbIii mopTa

AN~

http://exponenta.ru/educat/links/l catalog.asp - oOpa3oBarenbHbIi MaTEMATHIECKHIA TIOPTAI

http://dmvn.mexmat.net/calculus.php -Pecypc paccuutan Ha ctynentoB MexMara MI'Y u He
TOIbKO. CaliT — MCTOYHUK MHOTOYHCIIEHHBIX PECYPCOB, TAKUX KAK KOHCIICKTBI Pa3JIMYHBIX
JICKIUH, ¥ BOOOIIE BCETO TOTO, YTO MOXKET MOMOYb CTYJCHTY B €r0 HEJIEIKOMN JKU3HH.

www.moeobrazovanie.ru - MaTepHeT-ipoekT MoeObrazovanie.ru. MadopMannoHHblil pecype
JUTsl aDUTYPUEHTOB, UX POJUTENCH, a TaKXKe JIJIs CTYIeHTOB. [lopTan conepkuT BCio
MHTEPECYIONTYI0 HHPOPMAIIHIO KaK TI0 00pa30BaTEIbHBIM YUPEIKICHUSM MTPOPECCUOHATHHOTO
00pa3oBaHMsI CTPAHBI, TAK U 110 TEMATHKE 00pa30BaHUs B IIEJIOM

www.mathhelpplanet.com — HeKOMMepUecKknit MaTeMaTH4ecKuii GopyM, Ha KOTOPOM MOXKHO
HOJIYYUTh KOHCYJIBTALUIO U PEAIbHYIO IIOMOIIb B PELICHUH 110 IPAKTHYECKH JII000MY BOIIPOCY,
CBSI3aHHOMY C MaTeMaTHKON M MHOTOYHMCIICHHBIMU €€ MPHUII0KECHHUSIMU.

www.lineyka.inf.ua - 3geck coOpaHO MHOTO TOJIE3HOH HH(OPMAIMH KaK IS IIKOJIBHUKOB,
CTYAECHTOB, TaK Y JIJI1 YUYUTEIEH, TPEroJaBaTesnei

http://ipim.ru - UTHTEpHET-NOPTaT HHTEIUIEKTYyaIbHOW MOJIOEKH, KOTOPBIH (B pa3nene
"MepomnpusTtus'") COAEpXKHUT OOIMIMPHYIO U MOCTOSTHHO OOHOBJISIEMYIO HH(OPMAITHIO 110 HAYYHBIM
MEpOIpUATHIM (KOH(pepeHIUsIM, ceMuHapaM, popymam u ap.). Kpome toro, B pasznene nopraia
"I'panTthl" mpuBeaeHa HHPOPMALIHS O PA3TUYHBIX TPAHTAX U KOHKYpPCaX.

10.

www.teorver.ru - [lopTaii, HOCBSILIEHHBIN TaKUM pa3jiesiaM MaTeMaTUKH, KaK TEOpHUs
BEPOSATHOCTEH, MaTeMaTHYeCKasl CTaTUCTHUKA, TEOPUSI MACCOBOI0 0OCITyKUBaHUS,
MaTeMaTHuYecKas Teopus TeseTpauka 1 IPYriuM MPUIIOKEHUSIM TEOPUN BEPOSATHOCTEH.

11.

http://www.eurekanet.ru - THHOBanimoHHast 0Opa3oBaTenbHas CETh DBpPHUKA.

12.

http://www.mathtree.ru - /I[peBOBUAHBIN KaTaJOT MAaTEMaTHIECKUX PECYPCOB COIACPKUT
uHpopmanuio o kKadeapax, nepcoHax, myoIMKanusax, OnbInoTeKax, KypHaiaax 1 T.I0.

13.

http://www.ucheba.com - O6pa3oBarenbHbIN TOPTaJl, ODUEHTUPOBAH B NEPBYIO OYEPEb Ha TEX,
KTO TTPO(eCCHOHAIIBHO CBs3aH co cepoit 00pa3oBaHms, XOTS MOJE3HYIO s ce0s1 MHGOPMAITHIO
3J1€Ch CMOTYT HAMTH M POJUTENH YUaAIIUXCsl, U CAaMU yJalrecs.

14.

http://www.mathnet.ru/ - O0Oiepoccuiickiii MaTeMaTU4YECKH TOpTa, MPea0CTaBISIFOIINN
POCCHICKHUM U 3apyOe)KHBIM MaTeMAaTHKaM Pa3IUYHbIC BO3MOYKHOCTH B TIOMCKE HH(OPMAITUH O
MaTeMaTH4eCKO KU3HU B Poccum.

15.

http://www.artspb.com/indexkalman.html - Kpurepuu Kanmana - oiHa U3 coCcTaBIsrOIMMX
nonysisspHoit 6ubaunorexu Control B Martna6

16.

http://onru.ru/ - Karanor caiitos. Yue0a.

17.

http://www.uchim.utmn.ru/ - 3To MpoOEKT, MOCBAMEHHBIN BOIPOCaM U IIpolieccy o0ydeHus
(oOpa3oBaHus) U BCEMY, UTO C HUMU CBSI3aHO.
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http://elib-mgup.ru/
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https://rusneb.ru/
https://rusneb.ru/
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https://rusneb.ru/
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5 MaTepHaJIbHO-TeXHH‘IeCKOB o0ecneyeHue AMCIUILIMHDI

HaumeHoBaHHe CIelHATbHBIX IOMEIEHU 1 OCHaIIEeHHOCTD CTeNUATBHBIX MOMeIeHHi 1

TOMelleHUH VISl CAMOCTOATEIbHOI PadoThI TNOMelleHUH VISl CAMOCTOATEIbHOI PadoThI
Yuebnas aymuropus JekmmoHHOoro Tmma Ne 508, | Kommrekt MeOen, MIePEHOCHOM
ydebHOnabopaTopHblii  kopmyc, 144000, MockoBckasi | MyJIbTUMEMHHBIA ~ KOMIUIEKC — (TPOEKIMOHHBINA
06J1aCTb, T. JKpaH, IPOEKTOpP, HOYTOYK)

DnekTpocTalb, yi. Ileppomaiickas, 1.7

YueOHas aynuTopus i 3aHATHI cemuHapckoro tuma Ne | Komrmrekt MeOenm, MEPEHOCHOU
505, yuebno-nadboparopuslii kopmyc, 144000, MockoBckasi | MyJTbTUMEAUHHBIA ~ KOMIUIEKC  (IPOCKIMOHHBIN
o0macTb, T. Dnekrpocrtans, yiu. IlepBomaiickas, 1.7 9KpaH, MPOEKTOP, HOYTOYK)

6 Metonnueckne peKOMeHIAUNH
6.1 Meroanueckue peKOMEHAAUUM I OOYYAKIIMXCH 10 OCBOCHHIO
AUCIHUNIMHBI

MeToauuyecKkue YKazaHusd mo pa60Te HAJ KOHCIEKTOM JIeKIMH BOBPEMA U MOCJTIE MPOBEACHUSA
JICKIUH

B xome neKkuMOHHBIX 3aHATUH OOYYAIONIMMCS PEKOMEHAYETCS BBIMIOJHITH CIIEIYIOIINE
NENUCTBUS: BECTHM KOHCIEKTHMpPOBAaHHWE y4eOHOro Marepuana; oOpamiarh BHUMaHHWE Ha KaTETOPUH,
(hOpMYITUPOBKH, PACKPBIBAIONIUE CONCPKAHUE TEX WM WHBIX SBJICHHUHN W MPOIIECCOB, HAYYHBIC BHIBOIBI
Y IIPAKTUYECKUE PEKOMEHALIUHU 10 UX IPUMEHEHHUIO; 3a/1aBaTh IIPENOAABATENI0 YTOUHSIOIIHE BOIIPOCHI
C LIEJIbIO YSICHEHUSI TEOPETUYECKHX MTOJIOKEHUM, pa3pelIeHUs] CIIOPHBIX CUTYAaIHi.

XenarenbHO OCTaBUTH B pabOYUX KOHCHEKTaX MOJIs, HA KOTOPBIX BO BHEAYJUTOPHOE BpeMs
MOYKHO CJI€JIaTh [IOMETKH U3 PEKOMEHIOBAHHOM JINTEPATYPBI, JONOJHSIOINE MAaTEPUAI POCITYIAHHON
JIEKIMH, a TAK)Ke TIOJYCPKUBAIOIINE 0COOYIO0 BAXKHOCTh TE€X UM MHBIX TEOPETUUYCCKHIX TOJIOKEHUH.

MeToanuyeckue yKa3aHusl K NPAKTHYECKUM 3aHATUAM

[Tpu moATrOTOBKE K MPAKTUYECKUM 3aHATHSAM, 00yUJaIOMIMMCSl HEOOXOAMMO U3yYUTh OCHOBHYIO
JUTEpaTypy, O3HAKOMUTBHCS C JOMOJHUTEIBHOW JIMTEPaTypod, HOBBIMH MyOJMKAalUsIMH B
NEPUOIMYECKUX N3JaHMAX: )KypHaaxX. [Ipu 3ToM yuecTb peKoMeH1aluy IpernoiaBaTesis U TpeOoBaHUs
yueOHoIl mporpammsbl. B Xo1e NOATOTOBKY K MPAKTHUECKUM 3aHATUSAM HEOOXOAUMO OCBOUTh OCHOBHBIE
IIOHATHS U METOJMKHU pacueTa I10Ka3aTeed, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

B Teuenue mpakTUYECKOrO 3aHATHS CTYJEHTY HEOOXOAMMO BBINOJIHMUTH 33JaHUs, BbIAAHHBIE
IpernoiaBaTesieM, YTo 3aUNTHIBAETCs KaK TeKyIlas paboTa CTyIeHTa.

MeTtoauyeckue yKa3aHHs 110 BbIOJTHEHHIO KOHTPOJIbHON PadoThl

Jns 3akperyieHusi TMPaKTUYECKUX HaBBIKOB CTYJEHTAaM MOTYT OBITh BBIJAHBI THUIIOBBIC
WHJIUBUIyaJIbHBIC 3aJIaHUsI, KOTOPBIE JOJKHBI OBITh C/IaHBI B YCTAHOBJICHHBIHN MpeErnoaaBaTeIeM CpPOK.
BrinosiHeHHBIE 3a1aHUS OLIEHUBAOTCS HA OLICHKY. Lleb BRIMOJHEHUS! HHANBUIYaIbHOW KOHTPOJIbHOMN
paboTHI: TPOBEPKA YMEHHUI M HABBIKOB CaMOCTOSITEIBHOTO PEIICHUSI KOHKPETHBIX 3a7a4 10 JaHHOMY
paszneny AWCHUIUIMHBI, TPOBEPKA JIOTUYECKOrO0 OOOCHOBAHHUS pEUICHUS, YMEHUW TMPUMCHECHHE
TEOPETHUUECKUX 3HAHUH K PEIICHUIO 3a/1a4.

MeToanyeckne peKOMeHAAMH /sl CAMOCTOATEIbHOI PadoThI

CamocrosrenbHas paboTa sBIIsSI€TCS OJHUM M3 BUAOB y4eOHbBIX 3aHATHH. CamocTosTenbHas
paboTa HampaBJIeHa Ha CAMOCTOATEIbHOE H3yYSHHE OT/ICIbHOM TeMbI Y4eOHON TUCIUTUIMHBI U SIBIISETCSI
00s13aTeNFHON [T KaXKJ0T0 oOydaromierocs, ee 00beM OIpeesieTcsi yaeOHbIM IIaHOM. AyAUTOpHAs
camocCTosITeNIbHas paboTa Mo AUCLHUIUIMHE BBITOIHAETCSA Ha Y4eOHBIX 3aHATHX 110 HEMOCPEACTBEHHBIM
PYKOBOJCTBOM TperojaBateisi W IO €ro 3aJaHuilo. BHeayautopHas camocTosdTenbHas paboTa




BBITIOJIHSCTCSI CTYJIEHTOM TIO 3aJ[aHMIO0 TPEerojaBaTelisi, HO 0e3 ero HEMOCPEICTBEHHOTO YYacCTHs.

3ajaun caMOCTOSITEIBHONU PabOThI CTY/ICHTA!

- pa3BUTHE HABBIKOB CAMOCTOSTEIbHON YUeOHOM paboThI;

- OCBOEHHE COJICPKAHUS JUCITUTUTUHBI;

- yriryOneHue coJepKaHusl M OCO3HaHUE OCHOBHBIX IMOHITHN JTUCIUTLTHHEI;

- WCIOJIb30BaHHWE MaTepuaja, COOPaHHOTO U IOJYYEHHOTO B XOJE CAaMOCTOSITENIBHBIX 3aHATHN JUIS
3(PEeKTUBHOM MOATOTOBKH K 3a4ETy/IK3aMEHY.

Bunbl BHeayAMTOPHO# CaMOCTOSATEILHON pabOTHI:

- CaMOCTOSITENIbHOE U3yUEHHUE OTACIBHBIX TEM ITUCIUIUIMHEI;

- MOJATOTOBKA K JIEKIIMOHHBIM 3aHSATHUSIM;

- MOATOTOBKA K CEMUHApaM U MPAKTHUECKUM 3aHSITHUSIM;

- oopMIICHHE OTYETOB MO BBIINOJIHEHHBIM JIAOOPATOPHBIM paboTaM M MOATOTOBKA K WX 3aIlIWUTE; -
BBINOJIHEHHE PACYETHO-TPadUIECKOi paboThI.

J71s1 BBIMIOJTHEHUSI CAMOCTOSITEIBHOU Pab0Thl HEOOXOIMMO TTPOUTHU CISAYIOIINE dTAIbI:

- OIpeeJIeHUE 1IN CaMOCTOATEIbHOW PadoThI;

- KOHKpPETHU3aIysl M03HABaTEIbHOM 3a/1auH;

- CaMOOIIeHKa TOTOBHOCTH K CAMOCTOSITEIILHOM paboTe;

- BBIOOp a/IeKBaTHOTO CIIOcO0a IEHCTBUSA, BEAYIIETO K PEIICHHUIO 33/1a4H;

- TUTaHUpOBaHHE PabOTHI (CaMOCTOSITETIPHON WIIM C TIOMOINBIO IPETO/JaBaTelsl) Haja 3aJaHueM; -
OCYIIECTBJIEHUE B  IIPOLECCE  BBIMOJHEHHS  CaMOCTOSITENIbHOM  paboThl  CAMOKOHTPOJIS
(MPOMEKYTOYHOT'O U KOHEUHOT0) PE3yIbTaTOB paObOThI U KOPPEKTUPOBKA BBHITTOJIHEHUSI PAOOTHI;

- pednekcus;

- mpe3eHTaIus paboThI.

6.2 MeToauuecKkue peKOMEeHIalUH JJISl IPenoAaBaTe/isl 10 OPraHnu3aluu 00y4eHust

B3aumopeiictBue mpenopasarens CcoO CTyJA€HTaMHM MOJKHO pa3lelIuTh Ha HECKOJBKO
COCTABIISIIOLINX — JIEKIIMOHHbIE, MPAaKTUYECKHe U JIaOOpaTOpHbIE 3aHATHA U KOHCYJIbTHPOBAHHUE.
IIpenonaBaTenb NOJKEH MOCIEA0BATENIBHO BEIUUTATE CTYICHTAM Psifl JIEKLHUN, B XOA€ KOTOPBIX CIEAYET
COCPEOTOYUTh BHUMAHKE HA KIIFOUYEBBIX MOMEHTAX KOHKPETHOI'O TEOPETUYECKOr0 MaTepuasa, a TakKe
OpPraHHU30BaTh MPOBEACHUE MPAKTUUECKUX 3aHATHI TaKUM 00pa3oM, 4TOObI aKTUBU3UPOBAThH MBIIIIJICHHE
CTYJEHTOB, CTUMYJHMPOBAThb CaMOCTOSITEIbHOE W3BJIIEYEHHE HMHU HEO0O0XOoAMMON uHpOpManuu u3
Pa3IMYHBIX MCTOYHUKOB, CPABHUTEIBHBIM AHAIN3 METOAOB PEIICHHUMH, CONOCTaBICHHUE ITOIYYCHHBIX
pe3yabTaToB, (OPMYIMPOBKY M apryMEHTALMI0 COOCTBEHHBIX B3IVIAJI0OB Ha MHOTHE CIOpHBIE
npobaemsl. [lepen HayamoM npenojaBaHus IPENo1aBaTeNt0 HE0OX0IUMO:

- U3y4uTh pabouyro nporpammy, el U 3a7auil TUCIMUILIHHBI,

- YeTKO MPEICTaBIATh ce0e, KaKhe 3HaHUs, yMEHUS U HaBBIKU JOJDKEH MPUOOPECTH CTYICHT; -

MO3HAKOMUTCSA C BUJIaMH Y4eOHOM pabOThI; - U3yUUTh CO/IEPIKaHUE Pa3/ieoB JUCHUIUINHBL.

B xoze 7eKIMOHHOrO 3aHATHs IpenojaBaTelb JOJDKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
O3HAaKOMMTH CTYJIEHTOB C IIEPEUHEM OCHOBHOW U JONIOJIHUTEIBHOM JINTEPATYPBI 110 TEME 3aHATHSL.

Bo BcTynuTensHON 4acTH JeKUMH OOOCHOBaTb MECTO U POJb M3y4aeMOl TeMbl B ydeOHOMH
JIMCLUIUINHE, PACKPBITh €€ MpaKTHYeCcKoe 3HaueHue. Eciau unraercs He nepBast JIEKIus, TO HE0OX0JUMO
yBsI3aTh €€ TeMy C MpeIbIAyIIel, He Hapyllas JIOTHMKH HM3JI0KEHUs ydeOHoro maTepuana. Jlekiuto
ClIeyeT HAYWHATh, TOJIBKO YETKO 0003HAYMB €€ XapaKTep, TEMy U KPYT T€X BOMPOCOB, KOTOPHIE B €&
x0Jie OyIyT paCCMOTPEHBI.

B oOcCHOBHOW uYacTM JEKIUH CIEQYeT pacKpblBaTh COJAEpkKaHME Y4YEOHBIX BOIIPOCOB,
aKLEHTUPOBATh BHUMAaHUE CTY/I€HTOB Ha OCHOBHBIX KaTETOPUSIX, ABJICHUSIX U IIpoIeccax, 0COOEHHOCTAX
UX MIPOTEKaHUsA. PaCKpbIBaTh CYIIHOCTB U COACPKAHUE PA3IMUHBIX TOYECK 3PEHUS U HAYYHBIX [TOAXO0I0B
K OOBSICHEHHIO TE€X WM HHBIX sBIeHMM U mpoueccoB. Crieayer apryMeHTHPOBAHO OOOCHOBAThH
COOCTBEHHYIO MO3UIIMIO MO CIIOPHBIM TEOPETHUECKUM BompocaM. IIpuBoauTh npumepsl. 3aaaBath 1Mo
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XO4y HU3JIOKCHHA JICKIHMOHHOI'O MaTcpuaia pUTOPUUYCCKUC BOIMPOCHlI U CAMOMY J1aBaTb HAa HUX OTBCT.
910 CHOC06CTByeT AKTUBU3allUN MBICIIUTEILHON ACATCIIBHOCTH CTYACHTOB, TOBBIICHUTIO UX BHUMAaHUSA
¥ MHTEpeca K MaTepHaiy JEKIHH, ee coaepkaHuro. [IpermonaBaTens JT0DKEH PYKOBOIUTH pabOTOM
CTYZICHTOB 110 KOHCIEKTUPOBAHHIO JICKIIMOHHOTO MaTepualia, IOAYEPKUBATh HEOOXOJIUMOCTh
OTPaXCHHS B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHH M3y4aeMOil TEMbI, 0CO00 BBLICISS KaTerOpUHHBIN
armrmapar.

B 3aknrounTtenbHON YacTd JIGKIHH HE00XoauMo chopMyIHpoBaTh OOIIME BBIBOJBI MO TEME,
PaCKpBIBAOIIUC COACPIKAHUC BCCX BOIIPOCOB, ITOCTABJIICHHBIX B JICKIIHU. OG’bSIBI/ITB I[JIaH Oo4YepCcaAHOr O
MPAKTUYCCKOI'o UJIn J1a6opaTopH0r0 3aHATUSA, 0aTh KPATKHUC PCKOMCHAAIIUHA IO IMMOATOTOBKC CTYACHTOB
K MPaKTUYECKOMY 3aHATHIO WM J1abopaTopHOU padore. OmpeneiauTb MECTO U BpeMsl KOHCYJbTaLUU
CTYACHTaM, II0XKCJIAaBIIMM BBICTYIIMTH Ha 3aHATHMW C JOKJIIaJaMH U pe(bepaTaMI/I 0 aKTyaJIbHBIM
BOITPOCAM OOCYKJ1aeMOMH TEMBI.

Llenp mpakTHUECKUX ¥ J1a0OPATOPHBIX 3aHATHUH - 00ECHEYNUTh KOHTPOIb YCBOCHUS Y4eOHOTO
MaTepHualia CTyJCHTaMH, PaclIMPSHNUE U YIiyOJIeHue 3HAaHUH, MTOJyYeHHBIX UMM Ha JICKIIUSAX U B XOJIe
CaMOCTOSITeNIbHOW pa0oThl. [loBbimeHHe A((HEKTUBHOCTH TMPAKTHUECKUX 3aHATUH JIOCTUTAETCS
MOCPEACTBOM CO3JaHMsI TBOPYECKOW OOCTAHOBKH, pACIONIararoliei CTYJEHTOB K BBICKA3bIBAHUIO
COOCTBEHHBIX B3IJISZIOB U CYXIEHUH 10 00CYX1aeMbIM BOIIPOCAM, JKEJIaHUIO Y CTYJEHTOB OpaboTaTh
y JIOCKHY TIPH PEIICHUU 3a1a4.

[locne KaxaoOro JIEKIMOHHOTO, J1A0OpAaTOPHOTO ¥ TPAKTHYECKOTO 3aHATHS CAeJaThb
COOTBETCTBYIOIIYIO 3allUCh B JKypHaJaX ydyeTa IMOCEIIAeMOCTH 3aHSITHHA CTYJIEHTaMH, BBISICHUTH Y
CTapocCT y‘Ie6HBIX I'pynn NpUYUHBI OTCYTCTBUA CTYACHTOB Ha 3aHATUAX. HpOBO)II/ITI) TpYHIIOBBIE U
WH/IMBUYaIbHbIC KOHCYJIBTAIlMH CTYJICHTOB TI0 BOIMPOCAM, BO3HUKAIONIMM Yy CTYJICHTOB B XOJ€ HX
MOJITOTOBKH K TEKYIIEH M MPOMEKYTOYHON aTTECTAllUU MO y4eOHOH MUCIMIIMHE, PEKOMEHIOBATh B
MOMOIIb Y4eOHbIE U JPyTrHe MaTepUabl, a TAKKe CIIPABOYHYIO TUTEPATYPY.

DK3aMeH WM 3a4eT MO JUCIHIUIMHE MPOBOIUTCS B (JOpME YCTHOTO OTBETA C MOCIEAYIOLICH
MH/IMBUIYaIbHOM Oeceloi cO CTy/IeHTOM Ha OCHOBE KOHTPOJIBHBIX BONMPOCOB. OIEHKa BHICTABISAETCS
npernojiaBaTesieM U o0bSBIsETCS Mocie oTBera. [IpemnomaBarenb, MPUHUMAIOLINNA 3a4eT WK 3K3aMEH,
JIMYHO HECET OTBCTCTBCHHOCTD 3a IMPABUJIBHOCTL BBICTABJICHUA OLICHKH.

Oco0eHHOCTH peaju3auMu IUCHUILVIMHBI «JIuHellHasi aJjaredpa» i HHBAJWAOB W JIHI[ C
OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3710POBbSI

OOyuenne mno aucuuiuinHe «JIuHelHas anreOpa» WHBAIMIOB M JIMIl C OTrPaHMYEHHBIMU
BO3MOXKHOCTSIMU 3710poBbs (naniee OB3) ocymiecTBiseTcs mpenogaBaTeieM ¢ y4eTOM 0CcoOeHHOCTeH
MCUXO(U3MUECKOTO PA3BUTHUS, WHAMBHIYAIbHBIX BO3MOXXHOCTEH UM COCTOSHHS 370POBBSI TaKUX
00ydaromuxcsl.

OOyuyaronecss ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI OOECTICUEHBI 3JIEKTPOHHBIMH
o0Opa3oBaTeNbHBIMH pecypcamMu B (popmax, aIaiTHPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBBSI.
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7 @OoHABI OLIEHOYHBIX CPEICTB
7.1 MeToabl KOHTPOJISI M OLIEHUBAHMS Pe3Y/JIbTATOB 00y4eHU

Meronuka TmpernoAaBaHWS — IUCHUIUIMHBI  «JIuHeWHas  anreOpa» ©  peanu3anus
KOMIIETEHTHOCTHOTO TOJAX0Ja B H3JI0KCHUU W BOCIPHUITUU MPEIyCMAaTPUBAET HUCIOJIb30BAHUE
CIEMYIOMNUX AaKTUBHBIX M HWHTEPAKTUBHBIX (POPM MPOBEAEHUS TPYNIOBBIX, WHIUBUIYATHHBIX,
ayJIMTOPHBIX 3aHATUHN B COYETAHUM C BHEAYIUTOPHOM paboTOM ¢ 1enbio (OPMUPOBAHUS U PA3BUTHS
pohecCHOHATFHBIX HABBIKOB, 00yYarOIIUXCSI:

— MOJIMOTOBKA, TMpEJACTaBlIeHHE U O0O0CyXJIeHHE TMpe3eHTAllMii Ha MPaKTHUYEeCKUX
3aHATHSIX;

— UCIIOJIb30BaHNE MHTEPAKTUBHBIX (POPM TEKYyIIEro KOHTPOJS B (hopMe ayaUTOPHOTO
MHTEPHETTECTUPOBAHUS;

— peLIeHKE 3a1a4 Ha IPAKTUYECKUX 3aHATUSIX.

OueHovHble cpeACTBAa [JIsl TeKyLIero KOHTPOJISI YCNeBAeMOCTH, NPOMEKYTOYHOM
aTTecTAlMd MO HWTOraM OCBOEHUSI IMCHUIUIMHBI U Y4yeOHO-MeToaMUeckoe olecredyeHue
CaMOCTOSITEJIbHOM padoThI CTY1€HTOB

B mporecce 00yueHHS HCMONB3YIOTCS OICHOYHBIE (OPMBI CaMOCTOSITEIIBHON pPadOThI
CTYJICHTOB, OIICHOYHBIC CPEJCTBA TEKYIIEr0 KOHTPOJIS YCIEBAGMOCTH M IPOMEXYTOYHBIX
aTTecTalui:

Pa3HOYPOBHEBBIC 3a7[a9H U

3aJlaHusl, KOHTPOJIbHAS paboTa,

YCTHBIH OIPOC, IK3aMEH.

DoH/I OLIEHOYHBIX CPEACTB I MPOBEAeHUs MPOMEKYTOYHON aTTecTalli 00y4alomuXcsl mo
AMCUMIIIMHE (MOIYJIIO)

[lepeuenp KoMIeTEHIUMI C yKa3aHHEM JTalnoB MX (OPMHUPOBAHUS B IMPOLIECCE OCBOCHUS
00pa3oBaTenbHOM MPOrpaMMbl

B pe3yibTaTe OCBOCHUA JUCHUIIIINHBI (MOI[yJ'IfI) (I)OpMI/IPYIOTCH KOMIICTCHIIN M

Kon B pe3yabTaTe ocBOeHHsI 00pa30BaTeJbHOM MPOrpaMMBbI 00y4arOIIUiics 10/KeH
KOMIeTeHINH 001a1aTh
OIIK-1

[IpuMeHsTh €CTeCTBEHHOHAYYHBIE U OOIIEHH)KEHEPHBIC 3HAHUS, METOABl MAaTEMAaTHIECKOTO
aHalM3a ¥ MOAEITUPOBaHUS B MPO(ecCHOHaTHHOMN NeATENbHOCTH

B npouecce ocBoeHHss 00pa30oBaTebHON NPOrpaMMBbl JaHHbIE KOMIIETEHIMM, B TOM YHUCIE HX
OTZAEIbHbIE KOMIOHEHTHI, (JOPMUPYIOTCS MOITAIHO B XOJI€ OCBOCHUS 00YHaIOIIUMHUCS AUCIMIUINH
(Momyneil), IpakTHUK B COOTBETCTBUM C y4€OHBIM IJIAHOM M KaJeHJIAapHBIM IpaduKoM ydyeOHOro
nporiecca.
7.2 llIkana 1 KpUTEPUH OLICHUBAHUSA Pe3yaIbTATOB 00y4YeHHS
IToka3zarenem olleHUBaHMsI KOMIIETEHIIMHA Ha Pa3JIMYHbIX 3Tanax uX GOpPMUPOBAHUS SBIIAETCS
JOCTHKEHUE 00YUarOLMMUCS IUIAHUPYEMBIX PE3YJIbTATOB 00YUYEHUS 110 JUCHUILIMHE (MOIYIIO).




Kputepuu ouennBanus

IToka3zaTean ) 3 4 5
OIIK-1. IlpuMeHsTh ecTeCTBEHHOHAYYHBIE H OOIIeMH)KEHePHBIC 3HAHUS, METOIbI MATEMATHYECKOTO aHAIIN3a U MOJIEIINPOBAaHUS B MPO(ECCHOHATHLHON AEATETHHOCTH
3HaTh: ocHoOBHBIE | OOy4atomumics Obyuatommiics  geMoHCTpupyer  HemosiHoe | OOy4arommiics neMoHcTpupyet | O0yqaromuiics
MOJIOKEHUS JEMOHCTpUPYET  TOJHOE | COOTBETCTBHE 3HAHMH OCHOBHBIX IIOJIOKEHUH | YaCTUYHOE  COOTBETCTBUE  3HAHUU | IEMOHCTPHUPYET TIOJTHOE
MaTeMaTHKH JUTSL | OTCYTCTBHE WIM | MATEMaTHKH [T PEIICHUs 33/1a4, BOSHUKAIOIINX | OCHOBHBIX TIOJIOXEHHH MaTeMAaTHKH | COOTBETCTBUE  HEOOXOAMMBIX
peLeHus 3a/1a4, | HEJOCTATOYHOE B Xoae TmpodecCHOHANBHON JeATeNbHOCTH. | Ui PEIIeHUs 3a/1a4, BOZHUKAIONINX B | 3HAHUHA OCHOBHBIX ITOJIOKEHUH
BO3HUKAIOLIUX B XOJE€ | COOTBETCTBUE 3HaHuil | lomyckaroTcs 3HAUUTETIbHBIC OIMOKH, | X0/ mpo(eCCHOHANBHON | MATEMAaTUKUA  JUISI  PEIICHHS
npodeccuoHaNTbHON OCHOBHBIX MOJIOKEHUH | IPOSBISIETCS HENOCTaTOYHOCTh 3HAHWM, 1O PAAY | AE€ATENBHOCTH. JomyckaroTes | 3a7ja4, BO3HHUKAIOIIUX B XOJE
JeSITENTbHOCTH. MaTeMaTHKH JJisl PElICHUs | ToKa3zaTeNied,  OOydYalolIMiCs  HUCHBITHIBACT | HE3HAYUTEIBHBIC omuOKH, | TpodeccHoHaIbHOIM
3a/a4, BO3HUKAIOUINX B | 3HAUMTENIbHBIC 3aTPYTHEHHS MPH ONEPHUPOBAHWHU | HETOYHOCTH,  3aTPYJHEHHS  TIPU | IEATEIBHOCTH. Cobomno
XoJe TpodecCHOHATFHON | 3HAHUAMH NIPU UX TIEPEHOCE HAa HOBBIE CUTYAIUH. | aHATUTUIECKHUX OTEPALUIX. OTIepUpyeT MPHOOPETEHHBIMHU
JESTENbHOCTH. 3HaHUSAMHU.
YMmerth: ucnonb3oBath | O0yyatomuiics He ymeer | OOyuaromuiics  JeMOHCTpupyeT  HemnojiHoe | OOyuaronuiics neMoHCcTpupyet | O0yuaronuiics
METOIBI WIX B  HEIOCTaTOYHOW | COOTBETCTBHE YMEHWH WCIOJIB30BaTh METOABI | YaCTUYHOE COOTBETCTBHE YMEHHUH | IEMOHCTPHPYET MOJTHOE
MaTEeMaTU4ECKOTo CTENEHU yMEeT | MaTEMaTUYEeCKOr0  aHaju3a JJs  OIMCAHUS | UCIOJb30BATh METO/IbI | COOTBETCTBUE YMEHUU
aHanu3a Jyisl OMUCAaHUs | UCIIONIb30BaTh METO/BI | OCHOBHBIX 3aKOHOMEPHOCTEH, NEHCTBYIOIIMX B | MAaTEMaTHUYECKOTO  aHaiu3a IS | HCIOJIb30BaTh METO/bI
OCHOBHBIX MaTeMaTHYEeCKOTO aHallu3a | mpolecce W3TOTOBJICHUS MPOAYKLHH. | OIIMCAHUSA OCHOBHBIX | MAaTEMaTHYECKOTO aHanIM3a s
3aKOHOMEpHOCTEH, JUIs ONHMCAaHHA OCHOBHBIX | JlomyckatoTcs 3HAYUTEIbHBIC omKOKH, | 3aKOHOMEPHOCTEH, ACHUCTBYIOMIUX B | ONHCAHUS OCHOBHBIX
JEHCTBYIOIIIX B | 3aKOHOMEPHOCTEH, MIPOSIBIISIETCS] HEOCTATOYHOCTh YMEHUH, 110 PSITy | TPOIECCEe M3TOTOBICHHUS MPOAYKIMH. | 3aKOHOMEPHOCTEH,
npotecce JIEHCTBYIONINX B TpoOIlecce | IOKa3arene,  OOydJalolMiiCs  HWCHBITHIBACT | YMEHHUS OCBOEHBI, HO JOMYCKAalOTCS | IEHCTBYIOIIMX B  IIpoIlecce
W3TOTOBJICHUS M3TOTOBJICHUS IPOAYKIUH. | 3HAUUTENBHBIE 3aTPYJHEHNS [IPH ONEPUPOBAHUM | HE3HAUUTEIbHBIE OWMOKH, | U3TOTOBJICHUS MPOTYyKLHUU.
MPOAYKIIHNH. YMEHUSIMH TP UX MEPEHOCE HA HOBBIE CUTyallud. | HETOYHOCTH,  3aTpynHenuss — npu | CBOOOAHO orepupyer
AHAJIMTHYECKUX OTIepaIsX, IEPEHOCE | TPUOOPETEHHBIMH  YMEHHUSIMH,
YMEHUH Ha HOBBIC, HECTaHAAPTHBIC | IPUMEHSET HMX B CHUTYyalUsIX
CUTYAaLMH. MOBBIIICHHOH CJIOKHOCTH.
Baaners: O6yuaromuiicss He BiazaeeT | OOyuaromuiicss BaajaeeT HaBbIkaMu npuMeHeHus | OOyuaroiuiicss 4acTuuHo Biaaeer | OOydarommiics B MOJHOM
- HaBbIKaMy | MM B HEJOCTAaTOYHOH | coBpeMeHHOTro MaTeMaTUYECKOrO | HABBIKAMHU MIpUMEHEHUs | 00beMe BJIaJieeT HaBbIKAMHU
MPUMEHCHUS CTCIICHH BIAACET | yycrpymeHTapus ISt peLIEHHs | COBPEMEHHOIO MaTeMaTHYECKOrO | MPUMEHEHUST  COBPEMEHHOTO
COBPEMEHHOTO gg:blelﬁg’l}?HoroanMeHeHm poeCcCHOHATBHBIX 3ajau; METOJaMM | HHCTPYMEHTApUs  JUIS  PENICHHS | MAaTeMaTHUIECKOTO
MaTEMaTHYECKOrO MaTI;MaTI/I‘leCKOFO MaTEeMaTHYeCKOTO aHalu3a M MOJEIUPOBaHUs. | MPO(EeCCHOHANBHBIX 33/1a4; METOIaMHU | HHCTPYMEHTAPHsI JUIS PEIICHUS
WHCTPYMEHTAPHA UL |y ornynenmapis s JomyckatoTcst 3HAYUTENbHBIC OomKOKH, | MATEMaTHYEeCKOTO aHanm3a U | mpodecCHOHANBHBIX 3ajay;
pemieHus MpOSIBISIETCA HEJAOCTaTOYHOCTh BJIAICHUS | MOAETUPOBaHMs. HaBBIKM OCBOEHBI, | METOAaMHU  MaT€MaTHYECKOTO

perIeHust MpoQeccro-




po(heCCUOHATBHBIX

3aja4; - METoJaMH
MaTEeMaTH4YECKOI0
aHaJIM3a u
MOJEIUPOBAHMUSL.

HaJIBHBIX 3aJa4; MCTOJaMHu
MaTEMaTHYCCKOIroO aHaJiu3a
1 MOACIIUPOBAHUA.

HaBBIKaMU 110 psAy nokazaTeneit, OOyuaromuiics
UCTIBITBIBACT 3HAYUTENbHBIC 3aTPyIHEHHUS MpH
IIPUMEHEHUH HAaBBIKOB B HOBBIX CUTYaLlUsIX.

HO JIOIIyCKAalOTCS HE3HAYUTEIbHBIC
OmMMOKH, HETOYHOCTH, 3aTPyAHCHUS
IpY  AHAIUTHYECKUX  OINEpalusiX,
NEpEeHOCE  YMEHUH  Ha  HOBBIE,
HECTaHAAPTHBIE CUTyalUU.

aHajin3da W MOACIIUPOBAHUA.

CB00OOIHO
MOJIyYCHHBIC
CUTYyaIUAX
CIIO’KHOCTH.

MIPUMCHSIET
HaBBIKA B
MOBBIIIIEHHON
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®opma NPOMeEKYTOYHON aTTECTANMHU: IK3AMEH.

[IpomexxyTounast aTrectanus oOydaronmxcs B popMe dK3aMeHa MPOBOJUTCA IO pe3ysibTaTaM
BBITIOJIHEHUSI BCEX BHJOB Yy4eOHOM pabOThl, NPEAyCMOTPEHHBIX YYE€OHBIM IIJJAHOM 110 JaHHOH
JUCLUIUINHE (MOAYJIO), IPU 3TOM YUUTBIBAIOTCSI PE3yJIbTAaThl TEKYIIETO KOHTPOJSI yCIEBAEMOCTU B
TedeHne cemectpa. OneHKa CTeNeHH TOCTHKEHHS OO0y4aroUIMMHCS IUIAHUPYEMBIX pe3yJIbTaToB
00y4YeHHs MO0 TUCLIMILIMHE (MOJLYJII0) IPOBOAUTCS MIPENOoIaBaTeNeM, BEAYILNUM 3aHATUS 110 JUCLUIUIMHE
(MOAyJII0) METOJIOM AKCHEpPTHOH OleHKH. [Io urtoram mpoMeXyTO4HOM aTTecTalMy MO JUCLMILIMHE
(MOmyNI0)  BBICTABIIAETCS  OLEHKA  «OTJIIMYHO»,  «XOPOULIO»,  «YAOBJIETBOPUTENBHO» WM
«HEYNOBIETBOPUTENBbHO». K NpOMEXyTOYHOM arrecTalMM JAOIYCKAlOTCA TOJNBKO CTYIEHTHI,
BBINOJIHUBIIINE BCE BUJIBI yUeOHOM paboThI, MPeayCMOTpPEHHBIE paboyel mporpaMMoi 1Mo TUCIHILIHHE.

IIIkxana oneHUBAHUSA
Onucanmne

BrimonHeHs! Bce BHIBI y4eOHOW paOOTHI, MPEeryCMOTPEHHBIE YYEeOHBIM IIJIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBHE 3HAHWI, YMEHUI, HABBIKOB TPUBEIACHHBIM B
Tabauuax mokaszareseidl, omepupyeT NpHOOPETEHHBIMH 3HAHWAMH, YMEHUSIMH,
OTnuyHO HaBbIKaMHM, NIPUMEHSAET UX B CUTYaIUsX MOBBIIIEHHON CIOXHOCTH. [Ipu 3TOM MoOryT
OBITh TOMYIICHbl HE3HAYUTEIbHBIE OIIMOKHM, HETOYHOCTH, 3aTPyJHEHHA IIpH
AHAIMTHYECKUX OIEepalusix, epeHoce 3HaHWH W yMEHHU Ha HOBBIE, HECTaHJApTHBIC
CUTYaIIH.

BreimonHensl Bce BHIBI y4eOHOW pa0OThI, IMPEIyCMOTPEHHBIC YYEOHBIM IIJIAHOM.
CTyleHT JIEMOHCTPUPYET HEIMOJHOEe, MPABWILHOE COOTBETCTBHE 3HAHWMA, YMCHU,
HABBHIKOB TIPUBEICHHBIM B TaONHWIaX I[IOKa3aTened, TuO0 ecld mpu 3TOM ObuH
JIOTTYIIEHBI 2-3 HECYIIECTBEHHBIE OITHOKH.

Xoporiio

BeImonHeHb BCe BUIBI yueOHOW pabOThI, MPEAYCMOTPEHHBIC YYEOHBIM ITTAHOM.
CTyleHT JEeMOHCTPUPYET COOTBETCTBHE 3HAaHWM, B KOTOPOM OCBEIlEHA OCHOBHas,
HauOoJiee BaKHAS 4YaCTh MaTepualia, HO MPH 3TOM JIOMYIECHA OJIHA 3HAYUTEIIbHAS
OoIMOKa UM HETOYHOCTD.

Y 1OBJIETBOPUTEIIBHO

He BrimonHen oauH wim 0ojiee BUAOB y4eOHOM paOOThI, MPEeTyCMOTPEHHBIX YUeOHBIM
w1aHoM. CTyA€HT JEMOHCTPUPYET HEIIOJIHOE COOTBETCTBUE 3HAHUI, yMEHHI, HABBIKOB
NpUBEACHHBIM B TalOJiMLax IOKaszaTeleH, MOMyCKaroTcs 3HAuuTeIbHbIC OLIMOKH,
MPOSABISIETCS] OTCYTCTBUE 3HAHUI, YMEHHI, HABBIKOB MO psAMY TMOKazaTenel, CTyJeHT
WCHBITHIBAET 3HAYUTENbHBIC 3aTPYIHEHHS TIPH ONEPHUPOBAHUH 3HAHUSAMHU U YMEHHUSIMHU
TIPH X TIEPEHOCE Ha HOBbIE CUTYaIlNH.

HeynosnerBopurenbHo

@oHABI OLCHOYHBIX CPEICTB MPeACTaBIeHbI B NpuiIokeHnu b k padoueii mporpamme.
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[Tpunoxenue A k paboueil nmporpamme

CTpyKTypa u coaep:kaHue THCHUILINHBI «/InHeliHas aaredpa» 1Mo HANPABJICHHUIO MIOATOTOBKHU
27.03.04 YnpasjieHue B TEXHUYECKHUX cHCcTeMax (0akaJiaBp)
OuHo-3a04uHast popma o0yueHHust

Buasbi yueoHoii padoThl, BKJIIOYas Dopmbl
CAMOCTOSITEJIbHYIO PadoTy Buabl camocTosiTeIbHOM padoThl | aTTeCTallUM
n/n Paznen CTYACHTOB, U TPYA0€MKOCTb B CTY/IeHTOB *
yacax

J | II/C | Jlab | CPC | KCP | JIC | YO | P33 P Kp | T 9 3
1.1 DneMeHTHI JTUHEHHOH anreOpbl. DJIeMEHTHl BEKTOPHOH anreOpbl 2 20 +
12 AHanuTrnyeckas reOMEeTpHs Ha IJIOCKOCTH U B IpocTpaHcTBe. KpuBble 4 4 20 N

Y TIOBEPXHOCTH BTOPOTO MOPSIIKA
1.3 [Ipenen u HENMPePHIBHOCTDH QYHKIIMK OAHOM MEPEMEHHON 6 4 18 +
1.4 Huddepennmansaoe ncuncienne GyHKINH OJTHON ITepeMeHHOM 6 4 20 + +
Dopma ammecmayuu 1 1 1 C)
Bcero 4acoB no [ucUuIUIMHE B IEPBOM CEMECTPE 18 12 78
16
Ounas ¢popma o0ydeHus
Buasbi yueoHoii padoThl, BKJIIOYas Dopmbl
CaMOCTOSITEJIbHYI0 padoTy Buasbl caMocTosAITEILHOI padoThl | aTTecTAlNU
n/n Paznen CTYA€HTOB, H TPYA0EMKOCTb B CTYAeHTOB *
yacax

J | I/C | Jlad | CPC | KCP | JIC | YO | P33 P Kp | T 9 3
1.1 DneMeHTHI JTUHEHHOH anreOpbl. DJIeMEHTHl BEKTOPHOH anreOpbl 2 6 14 +
12 AHanuTH4ecKas reOMeTpHsI Ha INIOCKOCTH U B pocTpaHcTBe. Kpusble 4 3 16 +

Y TIOBEPXHOCTH BTOPOTO TOPSIIKA
1.3 [penen u HENMPePHIBHOCTD QYHKIIMK OJHOM MEPEMEHHON 4 8 14 +
1.4 Juddepennmanbroe ncunciieHre GyHKIUN OJTHON TIepeMEHHON 6 10 16 +
Dopma ammecmayuu 1 1 1 C)
Bcero 4acoB no AUCHUIUIMHE B IEPBOM CEMECTPE 16 32 60

* — Coxkpamenusi Gopm oueHOYHBbIX cpeacTB cM. B [Ipuiio:kennu B.
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[Tpunoxenne b x paboueit mporpamme

MUWUHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCUNCKOW ®EJIEPAIINA
®EJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXXJEHUE BbICIIET'O OBPA30OBAHUS

«MOCKOBCKHWI MOJIUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKMI MMOJIUTEX)
DNeKTPOCTANbCKUN HHCTUTYT (pusmasn) MoCKOBCKOIO NMOJUTEXHUYECKOT 0
YHHBepPCHTETA

Hanpasnenue moaroToBku
27.03.04 YnpaBiienne B TEXHHYECKHUX CHCTEMAX

HanpasieHHOCTHh 00pa30BaTEIbHOM MPOrpaMMBbl
«MHpopManoHHbIE TEXHOJIOTHH B YIIPABJICHUID)

®opma 00yyeHHsI: OYHAsI, OUHO-3a0YHAs

Buner npodeccroHanbHOM 1eATeNbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKASL.

Kadenpa: «I[Ipuknaanas maremaTuka 1 MHPOPMaTHKa

®OH/JI OHNEHOYHBIX CPE/ICTB
O JUCHUIIVIMHE
«J/Inuneitnas aaredpa»

Cocras: 1. [Taciopt poHAa OIIECHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEICTB:
Pa3HOYpPOBHEBBIE 3aJaUU U 3a/1aHMUS,
KOHTpOJIbHas paboTa, yCTHBIN OIpoC,
TECTOBBIE 3aJJaHUs1, BOITPOCHI K 3a4éTaM U
JK3aMeHaM

CocTaBuTeb: JOII.

Aiexcees I1.J1.

DnekrpocTanb 2026
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[TacnopT oHa OLIEHOUHBIX CPECTB MO AUCUUILINHE «JIMHEelHas anredpay

Hanpasnenne noarotoBku
27.03.04 YnpasjieHue B TEXHHYECKHX CHCTEMAaX

HanpasnenHocTs 00pazoBaTeabHOM MPOrpaMMbl
«HdpopManoHHbIEe TEXHOJOTHH B YIIPABJICHUI)

VYpoBeHb 0akaaBpuaT

dopma 00ydeHus

OYHasi, OYHO-3a09YHasA



Ne i/ | KoHTponupyembie pa3aensl (TEMbl)
JTUCIIUTLTUHBI

DJIeMeHTHI JINHEHHOH anreOpsl

2. DneMeHTbl BEKTOPHOH anreOpsbl

3 AHanuTHyecKas reoMeTpHs Ha IUIOCKOCTH U B
) HPOCTPAHCTBE.

4 ITpenen 1 HeNpPepbIBHOCT (PYHKIIUH OJHOM

IIEPEMEHHOMN

[IpomesxkyTouHas arrecranus

19

Kon konTponupyemoit
KOMIIETEHITNH (WK ee
YacTH)

OIIK-1
OIIK-1

OIIK-1

OIIK-1

HanmenoBanue
OLICHOYHOT'O
cpeacTaa

VYeTHbI onpoc
Pemenue 3agau
KoHnrtposbnas
paborta

OK3aMeH



IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

«JInneiinas anredpa»

®OI'OC BO 27.03.04 YnpasJjieHue B TEXHHYECKHX CHCTEMAax

B npouecce 0cBOeHHUS JaHHON TUCHUIUIMHBI CTYCHT ()OPMHUPYET U IEMOHCTPUPYET CICAYIOUINE KOMIICTCHIINH:

KOMIIETEHIIUA IlepeyeHb KOMITIOHEHTOB Texnonorus ®opma Crenenn ypoBHeH 0CBOCHHSA
HUHJEKC (popmupoBanus OLICHOYHOI'0 KOMIIeTEeHIUH
®OPMYJIUPOBKA KOMIIeTeH Uil cpeacTsa
OI1K-1 [IpumensTH 3HATD: JIEKIUs, YO, ba3oBbliil ypoBeHb
€CTECTBEHHOHAYYHbIE 1 OCHOBHBIE TTOJI0KEHUSI MATEMATHUKH JIJISI PEIICHUS CaMOCTOSITEJIbHAS K/P, BJIaJIcET HAaBBIKAMH PabOTHI C OCHOBHBIMHU
06meHH>x<eHepHLIe 3aJla4, BO3HHUKAIOIIUX B Xoze npo(peccno}[am, pa60Ta, T, P33, NOHATHAMHM W METOJaMH B paMKax
3HAHUS, METO/blyoji nesSTeNLHOCTH. MPaKTUYECKHE 3a4er, JUCLHMILIAHEI.
MaTEMaTHYCCKOTO aHAN3A Y yeTh: 3aHSITUSA 3K3aMEH TloBbIIEHHBI YPOBEHD
U MOJICIMPOBAHUA B yenonp3oBaTh METOABI MAaTEMaTHYECKOTO aHAIM3a CBOOOIHO BIAfCCT MATEMATHYCCKHMH
podeCcCHOHATLHOMN JIA OMMCAHHS — OCHOBHBIX  3aKOHOMEPHOCTEH, METOJJaMH ¥ TIPUHITUITAMA IPHOOPETEHHS,
ACATEIIbBHOCTH JEHCTBYIOIMX B npowecce H3OTOBJIEHUS HACIIONb30BaHUA W OOHOBiIEHUsA Ooliee

npoaykuuu. Baaners:

- HABBIKAMH MTPUMEHEHHUS COBPEMEHHOTO
MaTeMaTHYECKOT0 MHCTPYMEHTAPHS IS PEIICHHUS
po¢)eCCHOHANIBHBIX 3a/1a4;

- METO/IaMH MaTEeMaTHYECKOTO aHaln3a U
MOJICITUPOBAHUS.

DIyOOKUX ~ MAaTeMaTUYeCKUX  3HAHMIA,
BJa/I€eT pazIMYHBIMU criocobamu coopa,
00paboTKHI u MIPUMEHEHUS
MaTeMaTH4eCKOW HH(POPMAIIHH;




7.3 OnleHOYHBIE CPEACTBA MO AMCIUTIHHE

«J/Inneiinas aaredpa»

No

/o

HanmenoBanue
OIICHOYHOT'O
CpeacTBa

Kpatkast xapakTepucTHKa OIICHOUYHOTO
cpencTaa

[IpencraBnenue
OLIEHOYHOTO CPEJCTBA B

DOC

KonTponbhas
(camocTtodaTenbHas)
pabota (KP)

CpencTBOo TPOBEPKHM YMEHUH MPUMEHATH
[MOJy4YEHHblE 3HAHUA [UJIs pEIIeHUs 3ajad
OIPEECIIEHHOT0 TUIIA IO TEME WX pa3aeny

KoMIIeKT KOHTpOIIb
HBIX 3a/IaHUH 110 Bapu-

aHTaM

PasnoypoBHEBBIE
3aJa4u 1 3aJ1aHus
(P33)

Pa3znuyaroT 3a1auu ¥ 3a1aHNS:

a) PenpoayKTHBHOTO YPOBHS, MO3BOJISIOIINE
OIICHWBATh W JUArHOCTHPOBATh 3HAHUC
(akTuyeckoro matepuaia (6a30BbIe TOHITHSA,
ITOpUTMBL, (DaKTbl) M yMEHHE MPaBUIBHO
WCIONIb30BaTh  CICLMaJIbHBIE TEPMHUHBI H
MOHSTHSI, y3HaBaHUE OOBEKTOB HM3Y4YCHUS B
pamKax OTIpECTIEHHOTO pa3znena
TTUCTIMILTAHBL,

0) PEKOHCTPYKTHUBHOTO YpOBHS,
MO3BOJISFOIINE OLIEHUBATh U JUATHOCTUPOBATH
YMEHHSI ~ CHHTE3UPOBaTh, AaHAIM3HPOBATH,
00001maTh (AKTUYECKUH U TEOPETHUYECKHUM
MaTepuan ¢ (GOpMYyJIMPOBAHUEM KOHKPETHBIX
BBIBO/JIOB, YCTaHOBJICHHEM MIPUYHUHHO-
CJIEICTBEHHBIX CBSI3EH;

B) TBOPYECKOTO YPOBHSI, IO3BOJISIOIIHE
OIICHUBATh W JHUAarHOCTUPOBATh yMEHUS,
WHTETPUPOBATH 3HAHUS PA3TMYHBIX 00JIaCTe,
apryMEHTUPOBAaTh  COOCTBEHHYH)  TOYKY
3peHusl.

Kommuiekt pasHoypos-

HEBBIX 3a/a4 U 3aJaHui

VYeTHbII onpoc
cobecenoBanue,
(YO)

CpelncTBO KOHTpOJIS, OpPraHM30BaHHOE Kak
cnenuanbHas ~ Oecema  MEAaroruveckoro
paboTHHKAa C OOyYalolmuMcs Ha TEMBI,
CBSI3aHHBIC C WM3y4yaeMON TUCIHIUTHHOH, |
[pacCUMTaHHOE Ha BBIACHEHHE 00beMa 3HaHUI
00yyYaromerocs: Mo OINpeeJIEHHOMY pa3Jielny,
Teme, poOseMe U T.I.

Bompocs! 1o e
Mam/paszenam JUCIN
TUTAHBI

Tect (T)

Cucrema CTaHIApPTU3MPOBAHHBIX 3aJaHUM,
MI03BOJISIIONIAs aBTOMATU3UPOBATh MPOLEAYPY
W3MEPEHHsI ypOBHS 3HAHUHM M yMEHUH
oOyyJaromierocs.

dDoHa TECTOBBIX 3a4a-
HUH

DK3aMeH

Wtorosasi popma OleHKH 3HaHUI. B BbICIINX
y4eOHBIX 3aBEIECHUSX IPOBOAITCS BO BPEMSI
DK3aMECHALMOHHBIX CECCHU.

BOHpOCLI K 5K3aMCHY

KonTpoJsibHBIE BONpPOCHI

H 3aJaHUsA JJdA TIIPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTTeCTalluu

¢popmupoBanue komnerenuunii OIK-1

[N |

Bomnpocsl
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Ik3amen (1 cemectp)

Omnpenenenue BekTopa. Onepanys cI0KeHUsI BEKTOPOB M ONEPALINs YMHOKEHHS
F€OMETPUUYECKOI0 BEKTOpa Ha BEIIECTBEHHOE Yncio. [IpaBuiio TpeyroabHIKa U MPaBUIIO
napajJiesIorpaMMa.

2. KommianapHOCTb 1 KOJISTMHEAPHOCTH BEKTOPOB, OPT U MOZYJIb BEKTOPA.

3. AnreOpanyeckre CBOMCTBA TMHEHHBIX OTIepalluii HaJl BEKTOPAMH.

4. JluHeiiHble KOMOMHAIIMKM BEKTOpOB. JIMHelHas 3aBUCUMOCTb M JIMHEHHAs HE3aBUCHUMOCTb
CHUCTEMBI BEKTOPOB.

5. bazuc cucrembl BekTopoB. ENMHCTBEHHOCTD pa3iioyKeHHs BEKTOpA 110 JaHHOMY Oa3ucy.
Onpenenenue onepanuu CKaJIIPHOTO YMHOMKEHHUS BEKTOpPOB. (CBOWMCTBAa CKAISIPHOIO
IIPOM3BE/IEHUS] BEKTOPOB.

7. BeIpaskeHue nnuHbI BEKTOPA U yIila MEXKAY BEKTOPAMHU YE€pe3 CKAIPHOE IPOU3BEICHUE
BEKTOPOB.

8. BrIpaskeHue CKalsipHOro NPOU3BENCHMS YEPE3 KOOPANHATEI BEKTOPOB-COMHOXKHUTENIEH
OTHOCHTEJIbHO OPTOHOPMHUPOBAHHOTO (CTaHJApTHOr0) Oasuca.

9. Martpuiipl, TUIIBI MaTpHILL (ONIpeeseHus, puMepsl). JInHelHble onepanuuy Hax
MaTpULIAMU: OTIepalys CJI0KEHUS MAaTPHULL U Ollepalysl yMHOKEHUS MaTPULbl HA YHUCJIO.
Wx cBoiicTBa (popMynnpoBkH 6€3 T0Ka3aTEIbCTB).

10. | Onpenenenus onepauuy TPaHCIIOHUPOBAHHUS U ONIEpallMi YMHOXKEHUSI MaTPULl U UX
cBoiicTBa ((hopMyTHPOBKHU O€3 T0KA3ATETHCTB).

11. | Panr maTpuiibt

12. | DneMeHTapHBIC MPeoOpa3oBaHUS MATPHIIBI.

13. | HaxoxaeHne paHTa MaTpHIlbl ITyTeM MPUBECHUS €€ K CTYIIEHYaTOMY BHIy (Ha IpuMepe
KOHKPETHON MaTpHIIbI).

14. | Onpenenuteny KBaIPaTHBIX MATPHUIL 2-TO U 3-TO TIOPSIIKA.

15. | Onpenenureny KBagpaTHBIX MAaTPHUI] IIPOU3BOIBHOTO MOPSIIIKA.

16. | OmnpeneneHust MUHOpA U adreOpanyeckoro JOMOJHEHUS YJIEMEHTa MaTPHIIbL.

17. | CpoiictBa ompenenuteneit  (GOpMYyJIMPOBKH, HPUMEpPbl  HCIOJb30BAHUS  CBOMCTB
OnpeIeTUTEINEH).

18. | ObpatHas MaTpuIia ¥ METOJ €€ HaXOXAeHUs (POpMyJIMPOBKA AJITOPUTMA).

19. | Cucrtembl TMHEHHBIX YPaBHEHUH U UX KJIacCU(UKALUS 110 YUCITY peLICHUH (COBMECTHBIE,
HECOBMECTHBIE, OIpeJIeIEHHbIE, HEONIPEIeTIeHHBIE), TPUMEPHI

20. | Heo6xonumoe 1 OCTaTOYHOE YCIIOBHE COBMECTHOCTH CUCTEMbI IMHEHHBIX YPaBHEHUI
(6e3 mokazaTenbCcTBa).

21. | OGmas Teopus pelICHHs CUCTEM JIMTHEHHBIX YpaBHeHHI. Pelenne cucreM JTUHEHHBIX
ypaBHeHui metoiom Kpamepa. [Ipumepsl.

22. | MarpuuHas GopMa 3arcH CUCTEMbI JUHEHHBIX YpaBHEHUHN. Permenue TMHeHHBIX
MaTpUYHBIX YpaBHEHUI. PellleHre onpeneeHHON CUCTEMBI IMHEWHBIX YPaBHEHUN
MaTPUYHBIM CIIOCOOOM.

23. | Pemenne cucteM JIMHEHHBIX ypaBHeHHH MeTooM ["aycca. Ilpumepsl.

24. | KoopauHaTHAs INIOCKOCTh. Y paBHEHUE IPSIMON B KAHOHUYECKON M TTapaMeTPpUIECKON
¢dopmax (BbIBOJ YpaBHEHUI, TeOMETPHUUECKUI CMbICT KO3 (UIIMEHTOB, TPUMEPBI).

25. | Yroa Mexay NpsAMbIMU Ha IJIOCKOCTH.

26. | [lapannensHOCTD M MEPIIEHAUKYISIPHOCTH MPSIMBIX HA TIOCKOCTH.

27. | YpaBHEHHS TUIOCKOCTH B MIPOCTPAHCTBE (BBIBOJ YPAaBHEHHS, T€OMETPHUECKUI CMBICIT
K03 (UIIUEHTOB).

28. | VpaBHEeHHS MPSIMOi B TPOCTPAHCTBE (BBIBOJI yPAaBHEHHUSI, TEOMETPUUYECKHIA CMBICIT KO-
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¢uIeHToB).

29. | Yron Mexy NpsSMbIMHU B IPOCTPAHCTBE.

30. | Yron MexIy MIOCKOCTIMU

31. | Yron Mexay OpsMOH 1 INIOCKOCTBIO.

32. | IlapannenbHOCTh U MEPHEHANKYIISIPHOCTD MPSMBIX B IPOCTPAHCTBE.

33. | IlapannensHOCTh M MEPIIEHANKYISIPHOCTH IIIOCKOCTEH.

34. | IlapannenbHOCTh M NEPIICHAUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH B IPOCTPAHCTBE.

35. | IloHsATHE O KPUBBIX 2-TO MOPSAJKA HA TUIOCKOCTH.

36. | [lonstue pyHKIMH OJHOW MepeMeHHON. O0IacTh ONpeIeICHUs] U MHOXECTBO 3HAYCHUHN
bYHKITIH.

37. | CnocoOsl 3ananust pyHKIU. ['padux dyHKIINA.

38. | OcHOBHBIE CBOWCTBA (PYHKITHIT: YETHOCTH (HEYETHOCTD), OTPAHUYCHHOCTb,
HEPUOJUYHOCTb, MOHOTOHHOCTb.

39. | Kimaccudukanus pyHKImii: anredpandeckue u TpaHcieHIeHTHbIe. Cyneprno3uus
byukuii. O6patHas QyHKUIHUSA.

40. | OcHoBHBIE ArieMeHTapHble GyHKIMH (Tpumepsl). MIX cBoiicTBa u rpaduku.

41. YucaoBas nocieq0BaTeIbHOCTb. Hpe;[en OCICI0BATCIIBHOCTH.

42. | Ilpenen ¢hyHkiuu B Touke. OTHOCTOPOHHUE Mpeeibl PYHKIIMU B TOUKE (OMpeaeNeHus).
IIpumepsl.

43. | beckOHEYHO MaJble BETUYHMHBI U UX CBOWCTBA.
Teopema o cBs3u MeXIy TpeneaoM GyHKIUA U OECKOHEYHO MaJION BETMYUHOM.

44. | beckoHeyHO OOJBIINE BETMYNHBI H UX CBOMCTBA. CBsI3b MEXKAy OECKOHEYHO MaJIbIMU U
0ECKOHEYHO OOJIBIIMMH BETMYMHAMHU.

45. | IIpenen cymmBbl ¥ Ipou3BeeHHs (DYHKIIHIA, TIPEAEI YaCTHOTO.

46. HpI/IMepLI HCIOJIb30BAHUA TCOPEM JIS1 BEITYUCIICHUS KOHKPCTHBIX ITPEACIIOB.

47. | Ilpupamenue pyHKIIMU B TOUKe (ONpeaesieHne, mpuMepsl). Teopema o HeMpephIBHOCTH
9JIEMEHTAPHBIX (PYHKIIHIA B TOUKE.

48. | HenpepbIBHOCTh CyMMBI, TPOU3BEICHNUS, YACTHOTO HEMIPEPHIBHBIX (DYHKITHIA.

49. | I[Ipumepbl BBIYHUCICHUS TPEACTIOB HEMPEPHIBHBIX (DYHKITHIA.

50. | IlepBeIii 3aMedaTeNbHbII Ipeae.

51. | Bropoii 3ameuaTenbHble Npeie.

52. | Touku pa3pbiBa GYHKIMH B X Kiaccuukanus (onpeneaeHus, IpuMepsl).

53. | HerpepbsIBHOCTD ()yHKIMI HA MTPOMEKYTKE.

KoHnTpo/ibHBIC BONIPOCHI M 3aJaHUs JJIs NPOBEJICHUsI TEKYyIero KOHTPOJIsA 110 AUCHHIIMHE
«/InneiiHas aaredpa»

KonTponbabie pabotel popmupoBanue komnereniuii OITK-1

Ne

TeMbI TemaTnka 33[[3]-[14]7[ U 3a1a4 11 KOHTPOJIbHBIX paﬁoT

1 cemectp
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«MarTpuubl 4 CHCTEMBI JIHHEHLIX VPABHEHHIT»
3 5 T 2
1. BeuucauTe onpeaenurens b & G
-2 =3 3 2
1 3 5 4
3 4 -1 3 1 2
2. Pente Matpuutoe ypasnenne: X ( & ZJ( 4 5] =(0 TJ L
3. Beruuenuts 00paTHYH MATPHILY JUIA MATPHUEL A JBYMA ¢nocodaMH H BRINOIHHTE NPOBEP-
2 5 -1
Ky:A=]-1 3 -2].
0 -6 3

4. Perumte cuetemy ypasHeHuit tpems crniocobamu (no opmynasm Kpamepa, metonom ayeea
6x+3y+5z=8
H C TOMOLBI0 00paTHON MaTPHUBI): ) 34 4 2 44229 -

4x+3y+T7z=13

«BerTopHan aaredbpa»

1. KonnuHeapHsIe 1M BEKTOPHI T,  C,, OCTPOCHHEIE 10 BEKTOPaM @ 1 b ?
a={1,-2,3}.b={3,0,-1}. g =2a+45.5,=3b-a
2. Hanmucarsk pazioxeHHe BEKTOpa X 10 BeKTOopaM P, § H T :

x={-2,4,7}. p={0,1,2}, 7 ={10,1}, F ={-1,2,4}.

3. HaiiTi KOCHHYC YIiia MKy BEKTOPAMH AB u E‘, eCcu .-1=[I..—2,3), B =(U,—1,2),
C= {3,—4,5) =

4. BoIMHCIHTS ILI0WA1b APALIENOrPAMMA, NOCTPOCHHOIO HA BEKTOpax @ u b :
a=p+2q.b=3p-7.|p|=1.17|=2. (.9)=7/6.

5.KoMmniaHapHs! JiH BEKTOPL! @ . buc?la= :2..3..1} . b ={—L'U,—l}, C= {2, 2,2} .
6.Beruncinte 06beM TeTpadipa ¢ BepMHaMi B toukax A, A,. A, A, uero Beicoty, omy-
WEeHHYIO 13 Bepuiudsl A, varpans 4 4, 4 4 = [1,3,6) .4, = (2,2,1]. 4= (—1,0,1] ;

A, =(—4, 6,—3}.
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CAHAIHTHYECKAH TEOMETPHAY
1.Haiiti ypapHeHue npamoil, npoxoasameii yepes touky A(1,-3) nepneHauKyIspHO BEKTOPY
a=(42).
2.Haiitn paccrosuue ot touku M 10 wiockocTH, npoxosiuei yepes TpH TOHKH
M, M,,M;: M,(-1.2,-3), M,(4,-1,0) . M;(2:1;-2), My (L-6:-5).

3. Hanueats ypagHEHHE NIOCKOCTH, NPOXOAALIEH Hepes TOUKY A NEPHEHAMKYIAPHO BEKTOPY

BC . ecnu A(-1:3:4). B(-15:0). C(2:61).

4 Haiitu yron mexcty nnockoetsmu x —3y+z=1=0ux+z-1=0_

SHaiiti koopauHaTh! Toukd A, pasHoyaanenHoii ot touex B u C: 4(0,0,2). B(3.3.1).

C(4.1.2).

t6Hanucars kaHoOHHYeCKHe ypaBHeHus npamoii: ¥ —3y+22+2=0, x+3y+z+14=0.

xtl y-3 =zl
i

H INIOCKOCTH

THaiiti TOUKY nepeceueHHs npaMoi

x+2y—5z+20=0.
8. Haiitu rouxy M, cummerpuunyio touke M (2, —11) oTHOCHTENBHO NpAMOi
x—45 y+3 =z-2

1 =05 1

«llpenenny

2 =
L K i sl Pl ]ﬁni*l’xg +x—x)3- biii 2x°=3x-2

3
T3 4||X6+T Al x=2 3x" =T7x-10

L - Yo x4+l
4. ]jmcc;sSx cosdx 3. Hmlan(;:{x 2)) 6. tm 2x+3
=0 yarctg2x =2yt 4 10| 2y+4
] c L) 8. log,(1+3x)9 =
e im 1022043%)9. e
x| x+4 70 aresindx  x-1 sin(x—1)

1 :
= X
10. }m arctanx g lim 3 12. Hecnenosate Ha HENPEPRIBHOCTL ¥V =

-2 Dy 1——0

x +1

i T
sm2x npH X< =
Y=

3 T
3 -
13. Ipu kakoM 3HA4EHHH @ (DYHKUMA HENpPephIBHA X —alpa x> =)
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5 «llponiBoanbien

dx—x*
y=E x =2
4
(3% 44 —x—2
2. Haiit nponseoanyio: ¥ = ( )
1541+ x
: 3
3. Haiitu nponseoanyio 1_: ,EeCINY = 3t _3'_1 .y =sin L +1
3r ' 3

x=asin’t,
HEHHHKY rlupﬂmerpa T ='f|J = 3{ : If3
y=acos tt,=x/3.

5. Haiit npomasoanyio ykasansoro nopaaka. ¥ = (2x° —7)n(x-1), y° =?

1. CocraButh ¥YPaBHCHHC HOPMAIH K AAHHOH I\'PHBDH B TOYHKE C HECHHCCUE 'TD . CCIIH

4. CocTaBHTh ¥YPaBHCHHA KACaTelbHOH 1 HOPMAJIH K I\"F]HBDﬁ B TO4KEC, UDUTB&.’TCTB}’I-UI.I.IEFI 3Hd-

5 L 2
6 .Haiitu NPOH3BOAHYHY BTOPOro NopAaaka .J"I.‘\J.' oT qJ}‘HI{I.lI‘IH, 3aJaHHOH IAPaMETPHYCCKH

-x'12 .
7. [okazare, yto dyHkuns ) = X€ : yaosnersopser ypasuennio X3 = (1—x7)y.

6. «YacTHbIE NPOHIBOAHBIE:
. ' 2 3 }
l.z=ue", re u=x2 +y>, v=xy. Haii Enﬁ
ox oy
2 » d}'
I X}'—ln{x+y )=0.Ha|ﬂ'u_
dx
2 E= ln[x2 4 . +2x +l) [oxazats, uto 0°z  9°z
: yo+2 . juro 'z, 0%z _,

o5 oy

3. Hcenenosars Ha 3kcTpemyM QyHKUHIO Z = x?+ yj —Xy—5y+4x—-13.

Kpurepun oueHKu KOHTPOJIbHOMH PpadoThl

Ounenka Kpurepuii ouenku

OtauyHo MOJIHOE, TMPABWIBHOE BBIIOJIHEHUE  3aJaHHM
HemouéTaMu; BeioHeHue ot 90% u Goutee.

C OTACJIbHBIMHU

XOpOH_IO MMPpaBHUJIbHOC BBIIIOJIHCHUEC 3aI[aHI/II7I C HC3HAYUTCIIBHBIM KOJIHYCCTBOM

omn0OO0K; BeIoaHeHne 0oee 75% menee 90 %.

Y 10BIETBOPUTEIIBHO BBITIOJITHEHHE OCHOBHOM YaCcTH 3aJ]aHUM C OMMOKAMH ; BBIMIOJHEHUE

oostee 50% menee 75 %.

HeynonerBopurtenbHO YaCTUYHOEC BBIMOJHEHUE 3a/JaHUi (MEHEee IIOJIOBHHBI); JOMYIICHHUE
3HAYHUTEILHOIO KOJIMYECTBA OIIMOOK; BeINONIHEHHE MeHee 50%.

Kpurepun onenkn:
OTINYHO - 0T 90% 1o 100% npaBUIBHBIX OTBETOB; XOPOILIO
- oT 75% 1o 90% npaBUIbHBIX OTBETOB;
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YAOBIETBOPUTENBHO - 0T 50% 10 75% npaBUIbHBIX OTBETOB;
HEYJOBIIETBOPUTENBHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

Ilepeyenns 3a1annii U 3a1a4 JJisl pellIeHUs] HA NPAKTHYECKUX 3aHATHAX
dbopmupoBanne komneteHuit OITK-1 1 cemectp Anredpa

-1 1 0 2 0 2
3ananue Nel. Jlanel matpuel A= 1 3 2 | uw B=|0 -3 3 |.
4 0 -3 I 1 =1

Brinonuute aeiicteus: 47 +8B87 .
3ananue No2. [TpoiomkuTE JaHHOE MaTpHuHOE paBencTBo (24+3B)’ —44°—64B=...

H IPOBEPHTL €ro 114 MaTpHll 4 H B U3 nepBoro  3ajJaHusd.
Jananne Ne3. BeiuncinTs onpeaenuTens AByMs crioco0aMH: Pas/iosKeHHEM 0 NEPBOH CTPOKE U
pasnoxKeHHEM M0 MEPROMY CTONOLY.

1. 0 -1 2
0o 2 1 =1
B e =1 B
L. 1. =2 1
3ananue Ned. Jlna nanHoii MaTpHilbl HAHTH 00paTHYI0 MaTpuly. Caenars NpoBepky.
1 0 2
1- 1 0f:
=1 2 3

3ananue NoS5. Pewnte marpuunoe ypasnenne AXB = C (naiitu X). Caenats nposepky.

MR

3ananue Neb6. HaiiTu panr MaTpHubL.

1 =k 2 X
6 5 4 3

2 3 B 3
3 =8 2.6 20

4acTh 2

3ananne Nel, Pemnte cuctemy Metogom Kpamepa. Caenars nposepky.
x +4x,—x, =2
2, +2x,+3x, =7
3y +6x,—2x; =1

3ananue Ne2. Pemutek cuctemy u3 Nel mMetozom obpaTHOI MaTpHIIEL.

27



Fananme Ned. Penmte cheremy u3 Nel merogom Dayeca.
Jananue Ned. PewnTes HeoaHOpoaHyw cueremy mMetotom Dayeea. Haitrn obwee pewenne n
YACTHOE PELICHHLE,
N+ + 2%+ 31, =5
3+ 2 -4, - 2x, =1
S +dx, + 4x, =11
Fananme Ne5. Pewmnte onnopoasyo cueremy Merogom Nayeca. Haftrn obmee pemenne n ©CP.
2x, +6x, —9x, —9x, =0
dx, —5x;+x,=0
3x +3x, T —4x, =0
X =33 +2x + 50, =0
qACTE 3
Jananue Nel. TMokasars, 4To BEKTOPLL 71, N, P 00pasyioT GasHe B IPOCTPAHCTBE H PAIIOKHTE
sexTop @ mo sromy basmey: M =(1,-12), 71=(2.0,3), p=(-2,-1 1), a=(5-4,13).

Jananne Ne2. Jlanwl BekTopsl 1 ¥ 7. BRISACHHTE — KONIHHEAPHE! M BEKTOPL & B b

i =(28.—8.8). T =(=21.6.—6). a=2m+7i.b =27 —m.

Y
Jananme No3. Haitrn ||, eccnn |71 = 642, || = 2. (7.7) =135°, @ =67 -7
Jananue Ned. Man A ABC . Haitn Z B, ecnn A(1;-1:2), B(3:3:2), C(7:1;2).

Janauue Ne5. Tlpn kagnx "x° BeKTOpEl d H b NEPIEHIHEY IRPHELT

d=(x:1.-4).b =(x-3:12;x).

3ananme Ne6. Haiftn nnomans napanienorpaMma, NOCTPOCHHOrO Ha BekTopax @ u b .

Ll M T
a=2m-50.b =m+n.|m|=12,|7]=3.(m, ﬁ}=g_

Jananme Ne7. Haiite mnomane tpeyronsnuka ABC, ecnn A(7; 2; -3), B(6; 5; 1), G(0; -2; -T).

Jananme Ne8. Jlanm sextopst @, b, € . Busicuuts — koMinanaphs nu sextopet. Ecnu sextopst

HE KOMIUTAHAPHEL, TO HAITTH 00BEM Napanienenunea, NOCTPOSHHOO Ha BekTopax . b, € n
OIPEISIHTE — KAKYE TPOHKY OHH 0DpatyrorT.
a(l;=1:5),b(2;4:-2),£(3:0;1).

lNeomerpusn
SACTE 4
Jananme Nel. Tpamas 'F1 MPOXOAMT UCPEs TOUKY A napaniensHo sekTopy g - [paman F]
NpoxoauT uepes Touxy B nepnenankynapuo sekropy 7 . HaliTi Touky nepeceycHHs NpaMeix o
yron mexay numu, ecnn . A(3:3), g (1:3). B(0:5), n(-3:4).
Fananwe Ne2. Jlana npamas fl. [Mpaman -F_, npoxoaut gepes Tousn A u B Haiitu paccroanne
oT TouKH nepecevenns npameix [, u 1, go npamoii 1, .
1 {j:f:ﬁ A(4:0).B(7:3). 1,-9x=12y+2=0.
Jananue Ne3. Haiitn paccrosnme ot Toukn M, 10 nnockoetH @ , npoxoasamieii 4epes TOUKy
A nepnenmukynapho sextopy 7, ecnn M (0;1:7), A4(2;-1:4), n(6:22; 3).
Jananue Ned. Haifty yron MesIy MIOCKOCTEO & W II0CKOCTRI | npoxogsmei yepes TouxH
ABuC,ecan a:5x+y+4z-28=0, A(5;2:5), B(3:7:0), C(—4;-3;-1).

Fananwe Ne5. 3anucaTk KAHOHHUCCKHE YPABHCHHA NPAMOME, 34AHHON 0DIMMH YPABHCHHAMHE.
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¥+2y-9z-10=0:
Ix+4y+82-24=0.
Bananne Ne6. Haiitn Touky nepecedcnus npamoii | W NI0CKOCTH & W YIOn MCHIY HHMH.
x+2 p =-1
,i';T =‘j—=—: Z:x+2y—3z-12=0.
3 4 -2 :
Fanauue Me7. Tlpamas fl npoxoauT uepes Tousn A u B, [lpaman .i'l NPOXOAUT MEPLs TOUKY

M nepnenaukynspro nnockoetH @ . Haiiti yron mesay npavevn [ u [, u seisicanrs — ne-

AT JIH OHH B O/JHOH MI0CKOCTH HIH CKPCILHBAKTCH.
A9 =31, B (44 -5, M({-1;11;-11), @:2x+3y—z—-1=0.

YACTE 5
Janaume Nel. Jns qaHHoH KPHBOH % + % =1 ykazate hOKYCH, IKCUCHTPHCHTET, IH-

pextpucel. [TocTponTs KpHBYIO, H306paIHTE HOKYCE, AHPEKTPHCEL.
3ananne N2, Tlpusectn ypasuenne kpusoii 9x° —25)" —18x+200y—616=0 & xanoHHue-
CKOMY BHIY H IIOCTPOHTE KPHBYIO.

Jamnanue MNed.  Jna nuueiinmoro oneparopa 4 3agaHsl o0paskl DASHCHEIX  NEMCHTOR
Ae,, Ae,, Ae;. 3anucars marpuuy oncparopa A B Gazuce €, €,, €; M HaliTH obpas
nemeHTa X .

Ag, =g -2g,+4e,, de, =2g +2¢g,+38g,,

Jananme Nod, Haitri coDCTBCHHRIC SHAUCHHA H CODCTBCHHBIC BEKTOPLI THHEHHOND ONEpaTopa,

ek 2 -4 1
JAMAHHONO B HEKOTOPOM Daiuce Marpuueit 4 =( :

B R

Kpurtepuu oneHnBaHus pemieHus 3a1a4u

Onenka Kpurepuii onenkn

Ot1inyHOo CocraBiieH TPaBWIBHBIA  aJTOPUTM  pCEIICHUS 3aJayd, B
JIOTUYECKOM DACCYXJIEHUHU, B BbIOOpPEe (HOpPMYNT U pEIICHHH HET
omKOOK, MOJyYeH BEPHBIA OTBET, 33Ja4a pelieHa panroHaIbHBIM
cIocooomM.

Xopomo CocTaBiieH MNpaBUIbHBIA  alrOPUTM  pELIEHUs 3ajayd, B
JOTUYECKOM PpACCYXKICHUH M PEHICHHH HEeT CYyNIeCTBEHHBIX
OIIMOOK; MPAaBUIIBHO ClIeNIaH BBIOOp (HOpMyI JJIsl pelICHHs; eCTh
OOBSICHEHHE peIlleHHs, HO 3ajaya pelleHa HeparMoHaIbHBIM
CIOocOOOM WJIM JOMyNIEHO He Ooyiee ABYX HECYIIECTBEHHBIX
OIIMOOK, MTOJTy4YeH BEPHbIN OTBET

Y 10BIETBOPUTEIILHO 3ajiaHue MOHATO MPaBWJIBHO, B JIOTUYECKOM pACCYKICHUM HET
CYILECTBEHHBIX OLIMOOK, HO JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH B
BbIOOpE (hOpMyIT MIIM B MaTeMaTHUECKHUX pacyeTax; 3ajaya perieHa
HE MOJIHOCTBIO WK B 00ILIEM BHJIE.
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HeynosnersopurensHo | 3ajaua penieHa HEMPaBWIBHO, UJIH 33/1a4a He pelieHa

Yecrubiii onpoc popmuposanne komnerenuuii OIIK-1 1 cemectp

XNk

— = = = = \O
AW N — O

15.
16.
17.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.

33.
34.
35.

Martpuiisl, TUIIBI MaTPHIL.

Onepanuu ¢ MaTpullaMH, X CBOMCTBA.

YMHOXEHUE TPSIMOYTOJILHBIX MAaTPHIL.

Martpuunas ¢popma 3aIIMCU CUCTEMBI JIMHEWHBIX allreOpandecKuX ypaBHEHUH.
Onpenenureny U UX CBOWCTBA.

[TonsiTre onpenenutens. MUHOPHI U aareOpandecKre JOMOTHEHUS.

CucTteMbl TMHEHHBIX aIre0panyecKux ypaBHEHHI, OCHOBHBIC MMOHATHS U OIPE/ICIICHUS.
[TpaBuno Kpamepa pemieHus cucteM JIMHEHHBIX YpaBHEHUH.

OOpaTHas MaTpuna 1 €€ BEIUKCICHHE. Y CIOBUE CYIIIECTBOBAHMS OOpATHOM MaTPHIIBL.

. Pemienue cucteM TMHENHHBIX anrebpanyeckux ypaBHEHUN METOI0M 0OpaTHOM MaTpUIbL.

. Meron I'aycca pemieHust CUCTEM JTMHENHBIX YPaBHEHUH.

. PemieHre mpou3BOIbHBIX CUCTEM JIMHENHBIX ypaBHEHUHN MeTo10M ['aycca.

. Panr matpuusl. Teopema Kponekepa — Kaneniu.

. OgHOpOHBIE CUCTEMBI JIMHEHHBIX ypaBHEHMH. Kputepuili cyliecTBOBaHMsS HETPUBHAIBHBIX

pelieHui.

ITonsiTHe BeKTOpa M JIMHEMHBIE ONEpallui HaJl BEKTOPAMU, CBOMCTBA OIIEpaLlUN.

Jluneiinas koMOMHALIMS BEKTOPOB.

JInHeliHas HE3aBUCHMOCTb M JIMHEWHAsI 3aBUCHUMOCTb F€OMETPUYECKUX BEKTOpOB. Kpurepuit
JIMHENHOM 3aBUCUMOCTH.

[Tonsitue 6a3uca. Koopauaats! BekTopa.

OptoHopmupoBaHHbIi 0asuc. Pa3nokeHne BeKTopa 1o BeKTopam Oas3uca.

YnopsimoueHHas TpolKa BEKTOPOB.

CkansipHOe, BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHNE BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce.

VY ¢a0BUS OPTOrOHATBHOCTH, KOJJIMHEAPHOCTH U KOMIJIAHAPHOCTH BEKTOPOB.

JIuHeitHbIe TpOCTpaHCTBA.

Martpuua nepexoja ot 6a3uca k 6azucy.

CobcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUS] MATPHIIBL.

[ToHsiTHE IEpEeMEHHON BEIUYUHBI U 00JIACTH €€ U3MEHEHHS.

NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(puKarus QyHKIUi.

Onpenenenre U TUIBI YUCIOBOM MOCIEI0BATEIBHOCTH.

IIpenen YHUCIIOBON II0CIIE0BATENBHOCTH. Apudmernueckue olepanuu Haj
I10CJIEJ0BATEIBHOCTSIMH.

VYcnoBus CymecTBOBaHMsI KOHEYHOIO IIPEIeNa YMCI0BON NOCIEA0BaTENBHOCTH (TeopeMbl Ko
u Beiiepmtpacca).

Bropoii 3amedaTenbHbIi Ipeael.

[Ipenen ¢ynkuuu. Omnpenenenusa. ['eomerpuueckass HMHTEpHpeTalusl TMOHATUS Ipenena
¢ynkuu. CBoiicTBa MpeIesoB.

beckoneuHo mainble, 0eCKOHEUHO OObIINE PYHKITUH.

[TepBrIil 3aMedaTeNbHBIN IPEACI.

beckoneyHO Masble BETUYMHBI. DKBUBAJICHTHbIE OECKOHEYHO MaJlble U UX HCIOIb30BaHHE MpU
BBIUHCIICHHUH TIpeieioB. Tabnuiia S5KBUBaJICHTHBIX OECKOHEUHO MaJIbIX.
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36. HenpepbiBHOCTh (YHKIIMM B TOYKE M Ha MpoMexyTke. OIHOCTOPOHHHME TPEEINbl.

Knaccugukarus Touek paspsiBa rpapuka.

37. CoiicTBa (yHKIIHI, HETIPEPHIBHBIX HA OTpe3Ke (Teopembl Beiiepurpacca, Bonbiano — Komn). 38.
[TpousBoHas. ['eomerpudecknii u pu3muecKuil CMBICT POU3BOAHON. KacatensHas u HOpMalb

K TUIOCKOM KPHBOW.
39. Tabnua npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHI.

40. CBs13p MEXIY CYLIECTBOBAaHHEM IMPOM3BOIHON (DYHKIIMU B TOUKE U HEMPEPHIBHOCTHIO (PYHKIIUU

B TOH K€ TOYKE.
41. [Ipou3BoHasi CyMMBI, IPOU3BEICHUSI, YACTHOTO. [Ipon3Bo/IHAsI CIIOKHOM U 00paTHOM (YHKITHIA.
42. TIponsBoaHast HapaMeTPUUECKH 3a1aHHON (YHKIINH.
43. TlpousBoaHast PyHKIIMH, 3aJaHHOW HESBHO.
44. ludpdepenupoBanue CII0KHOHN MOKa3aTeIbHON (DYHKIIHH.
45. Nuddepenuupyemoctsb. duddepennman. ['eomerpudeckuii cMbica nuddepeniuana.
46. IlpousBoansie u nuddepeHuaibl BBICHINX TOPSIKOB.

47. OcHOoBHBIE TeopeMmbl aAuddepeHnanbHOro ucurciaeHus (reopema depma, teopema Pois,

teopema Jlarpanxka, Teopema Komm).
48. IlpaBumno Jlonurans.

49. Muorowten Teinopa u ero cBoiictBa. @opmyna Tetmopa. OcrtaTouHbIil ujieH (GOpMYIIBI

Teitnopa B hopme Jlarpamxka u [leano.
50. AcumnrtoTsl Tpaduka QyHKIUH.
51. DkerpemyM. Heobxoanmoe ycnoBue SKCTpeMyMa.
52. JlocTaTouHbIe yCIOBUS DKCTPEMYMa.
53. locTatouHoe yciaoBHe Bo3pacTaHus (yObIBaHHS) GYHKINH.
54. Hauboubliee U HauMeHblee 3HaYCHUs (DYHKIIMU Ha OTPE3Ke.
55. BBINyKI0CTh, BOTHYTOCTh, TOYKA Meperuda. JoctatouHoe yCioBie BOTHYTOCTH (BBIMYKIIOCTH).
56. HeoOxoaumoe ycnoBue ToukH neperuda. /Jlocratounoe ycnoBue neperuoa.
57. O6mas cxema MOCTPOSHHS U McCael0BaHus Tpaduka pyHKIUH.

Kputepumn ounieHKkH ycTHOTr0 onpoca (codeceqoBaHusi)

OneHka «OTJIIMYHO» BBICTABISETCS CTYACHTY, €CIIU CTYIAEHT OPUEHTUPYETCS B TEOPETHUYECKOM
MaTepuaie; UMeeT IpecTaBieHne 00 OCHOBHBIX MOAXOJaX K M3JIaraMOMy MaTepuaily; 3HaeT
ONIPENENICHUs] OCHOBHBIX TEOPETHYECKUX IIOHATUN M3JIaraéMOW TEMBI, YMEET IPUMEHSITh
TEOPETUYECKHUE CBEICHHUS [UIsl aHAIIN3a TPAKTUYECKOI0 MaTepHuala, B OCHOBHOM IEMOHCTPUPYET
TOTOBHOCTb IIPUMEHATH TEOPETUYECKHUE 3HAHUSA B IIPAKTUYECKOU ACATEIBHOCTH U OCBOCHHUE
OOJIBIIMHCTBA MOKa3aTesiel (OPMUPYEMBIX KOMIETEHIIUH.

OrneHka «XOpOIIO» BBICTABISAETCS CTYJEHTY, €CIU CTYJEHT OPUEHTHPYETCS B TEOPETHUECKOM
MaTepuase; UMeeT NPEJCTaBIeHHE 00 OCHOBHBIX IOAXO0Jax K M3JIaraeMOMYy MaTepHuaiy, HO
3aTPyAHAETCS B OTBETAX HA HEKOTOPBIE BOIPOCHL; 3HAET OIIPEAEIICHNS] OCHOBHBIX TEOPETUYECKHUX
MOHSITUI U3JIaraeMoil TeMbI, HO HE B MTOJIHOM Mepe OTpaXkaeT CyTh paccMaTpUBAaeMOl MPOOIEMBI,
B OCHOBHOM YyMEET IPHUMEHATh TEOPETHYECKHE CBEICHMUS [UIsl aHalau3a IPaKTUYECKOrO
MaTepuanga, B OCHOBHOM JIEMOHCTPUPYET TOTOBHOCTb INPHUMEHATH TEOPETUYECKUE 3HAHUS B
NPAaKTUYECKOM JIeATEIbHOCTH M OCBOEHHE OOJBIIMHCTBA TIOKa3aTenell  (popMHUpyeMBbIX
komneTeHIMH.  OILleHKa «yIOBIETBOPUTEIBHO» BBICTABIAETCS CTYAEHTY, €CIHM ITOKa3aHbI
HEJOCTATOYHBIE 3HAHUS TEOPETUYECKOIO0 MaTEpHUalla, OCHOBHBIX IOHATUN M31aracMOU TEMBI, HE
BCErJa C MPaBWIBHBIM U HEOOXOJUMBIM MPUMEHEHHEM CICHUAIBHBIX TEPMHHOB, TOHITHH U
KaTeropHii; aHAJIN3 MPAKTUIECKOTO MaTepHaia OblT HEUETKUH.
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OI.[CHK& CKHCYOOBJICTBOPUTCIIbHO» BBICTABJICTCA B CJIy4dadaAX, KOI'Ja HC BbLIIMOJHCHBI YCJIOBHUA,
MO3BOJIAIOIIUC BBICTABUTH OLCHKY «YHOBJICTBOPUTCIIBHOY.
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