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Pabouast mporpamMMa AUCHUILIUHBI pa3paboTaHa B COOTBETCTBUU C:

1) ®enepanpubiii 3akoH Poccmiickoit Pepepammm ot 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit denepanumy (¢ U3BMEHEHUSIMH U JIOTIOJTHEHUSIMH);

2)  denepanbHBId rOCyIAapCTBEHHBIH 00pa3oBaTEIbHBIN CTaHAAPT BBICIIErO O0Opa30BaHUS
(ypoBeHnb OakanaBpuaTa) Mo HampaBieHdto moarotoBku 15.03.04 ABToMaTuzalvs TEXHOJIOTHMYECKUX
IPOLIECCOB M NPOM3BOJCTB, YTBEPXKICHHBIM IpHKa3oM MuHHUCTepCTBa 0Opa3oBaHUS M HAayKU
Poccuiickoit eneparuu ot 9 aBrycra 2021 roga Ne 730 (ganee — @I'OC BO).

3) Ilpuka3z MunucrepctBa oOpazoBanus U Hayku Poccuiickoit @enepanun ot 05.04.2017
Ne 301 «O6 yrBepxaeHun [lopsigka opraHu3avy U OCYIIECTBIECHUS 00pa30BaTeIbHON JESITCIBHOCTH
o o0pa3oBaTeNIbHBIM MPOrpaMMa BBICILIETO 00pa3oBaHUs — Mporpamma OakaiaBpuara, MporpaMMmam
CHEIMAIIUTETA, IPOrpaMMaM MarucTpaTypbi».

4)  VYueOHbIM IUTaHOM (OYHOHM, OYHO-320YHOW (opM O0OydeHHUs) MO HalpaBJICHUIO
noarotoBku 15.03.04 ABTomMaTH3aIMsl TEXHOJIOTUYECKUX MTPOIIECCOB U MPOU3BOCTB.

PaGouas mporpaMMa JUCHMIUIMHBI BKIHOYAET B ceOs OLEHOYHbIE MaTepUasbl JUIsl IPOBEACHUS
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEXYTOUHOM arTecTanuu no gucuunianie (PoH1 OLleHOYHbIX
CPEeACTB Ul MIPOBEACHUS TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH, POMEKYTOYHOM aTTECTallMU IO UTOraM
OCBOCHHUS JUCLUIUINHBI).

ABTtop: Anekcees I1.JI., noueHT, k.T.H., kadenpsl [IMuld
(ykazatp ®UO, yueHyto creneHb, yueHOe 3BaHUE HITH JIOJIKHOCTD)

[Iporpamma ono6pena Ha 3aceganuu kadenpsl [IMul (mpotokon Ne 8 ot 27.06.2025 r).



1 HeJ’lPI H 3aJa49YM1 0CBOCHUSA TUCIHUIIJIMHBI

Ilesim ocBOCHMS TUCIMIUIMHEI «JIMHEeWHas anredpay:

- UMETh TpEACTaBICHHE O MaTeMaThkKe Kak 00 0coboMm crocobe TMOo3HaHHS MUpa,
OOIIIHOCTH €€ MOHATUH U MPEeCTaBICHUI;

- Hay4uTb MWCIIOJIB30BATh METOABl KJIACCHYECKOTO MAaTeMaTHYeCKOro aHaiuusa s
pelIeHus 3a/1a4 MaTeMaTHYECKOI0 MOIETTMPOBAHUS, PA3IMYHBIX 0OBEKTOB U MPOLIECCOB;

- HAayu4uTb paclo3HaBaTb B KOHKPETHBIX NPHUKJIATHBIX (TEXHUYECKUX, COLMUAJIBHBIX,
HSKOHOMHMUYECKUX U T.I.) 33jJa4ax MaTeMaTH4YecKHe MOJIEIM M3 COOTBETCTBYIOIIMX pa3feiioB Kypca U
IIPOBOAMTH aHAIM3 3TUX MOJEJIEH HA OCHOBE U3yYEHHBIX METOA0B U IIPHEMOB;

- OCBOEHHE CTY/JEHTAaMU COBPEMEHHON MaTeMaTH4YeCKOW KyJbTYpbl U MaTEMAaTUYECKOTO
A3bIKa, HEOOXOMUMBIX U M3YUEHHs] CMEXHBIX U MOCIEIYIOUMX IUCUUIUIMH Ha OCHOBE MPUHIIMIIA
MOCJIeI0BATENbHOTO U HEMPEPHIBHOIO 00pa3oBaHMs. 3agaum AUCHHMILIUHBI

JlocTukeHre OCHOBHOM €N OOECIeYMBAETCs COOTBETCTBUEM COJAEpKAHMS Pas3lesioB U TeM
nporpammbl  «JIuHeiiHas anreOpa» 3agadaM MOJITOTOBKM M YPOBHIO COBPEMEHHBIX TpeOOBaHMUH,
NpPeIbABISEMbIX K OaKanaBpy; CHCTEMHOCTBIO U TIOCJIE0BATEILHOCTBIO N3JI0KEHUS PA3/IeIoOB U TEM Ha
JEKIMSAX U MPAKTUYECKUX 3aHATHUAX; MOBBILIEHHEM 3((GEKTUBHOCTH TPAJAULUOHHBIX U IPUMEHEHUEM
HOBBIX METOJIOB U ()OpPM aKTUBHOT'O OOyUEHUS; KaUECTBEHHBIM TEKYILIUM U UTOIOBBIM KOHTPOJIEM.

2 Mecro nucuuminnsl B ctpykrype OOII 6akanaBpuara

JuctunmHa «JIunelinas anrebpa» orHocuTcs K oOs3arensHOM dactu (b.1.1.17) ocHOBHOM
oOpa3oBarenbHON TpOrpaMMmbl OakaliaBpuata HarpaieHusi noarotoBku 15.03.04 AsromaTtuzamms
TEXHOJIOTMYECKHUX IPOLECCOB U MPOU3BO/ICTB.

JucuunnuHa «JIluneiiHas anreOpa» B3aMMOCBS3aHAa CO CIEAYIONIMMH AUCHUILUTMHAMH U
npaktukamu OOIT:
- METO/Ibl aHaJIN3a U CUHTE3a CUCTEM,
- ¢busnka;
- TEOpeTHYEeCKasl U MPUKIaJHAs MEXaHUKa,
- OCHOBBI IU(POBOI 0OPAOOTKH CUTHAJIOB.

3 IlepedeHb IVIAHMPYEMbIX Pe3yJbTATOB 00y4YeHUs MO JUCHUILVIAHE (MOIYJII0),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMU pe3yJbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

B pesynbpTare ocBOEHHS AMCUUIUIMHBI (MOIYJs) Yy OoOydarommxcs (GOpMHUPYIOTCS CIeIyroIue
KOMIETEHIIMM M JOJDKHBI OBITh JOCTUTHYTBHI CIEAYIOIIUE pe3yJbTaThl OOydYeHHs Kak dTarl
(GbopMUPOBaHUS COOTBETCTBYIOIINUX KOMIIETEHIIUH:



B pe3y/abTaTte ocBOeHHA

o0pa3oBaTeJIbHOI NMPo-

rpaMmbl 00y4arommiics
HO0JIKEH 00J1a1aTh

NuankaTop 10CTHKEHHS KOMIIETEHIINH

IlepeueHb MIAHUPYEMBIX pPe3yJbTaTOB 00yUeHHUsI 110 AUCHHUILJIUHE

OIIK-1. [IpumensTe
€CTECTBEHHOHAyYHBIE W
00IIenHKECHEPHEIE
3HAHUS, METO/IBI
MaTeMaTHYeCKOTO
aHanmmza

MO/IEITUPOBAHUS B
PO ECCHOHATTEHOM

JACATCIBHOCTH

HOIIK-1.1. TlpumeHsieT ecCTeCTBEHHOHAydYHbIE W OOIIEHHXECHEPHBIE

3HAHUA NIPU pelleHNH TPodecCHOHaIbHBIX 3a/1a4
HOIIK-1.2. TlpuMeHseT METOABI MAaTeMAaTHYECKOTO
MOJIEJIMPOBAHUS NIPH PEIICHUH MPO(ECCHOHANBHBIX 3a7a4

aHajimda H

3HaTb: OCHOBHBIC IIOJIOKCHUS MaTEMaTHUKHU AJiL peHICHUA 3aaad

>
BO3HUKAIOIIUX B X0/1¢ MPOECCHOHAIBHOM e TeILHOCTH.

YMeTb: WCHONB30BaTh METOABl MAaTEMaTHYECKOTO aHaln3a st
OINMCaHMUSI OCHOBHBIX 3aKOHOMEPHOCTEW, NEHUCTBYIONIUX B Mpollecce
H3rOTOBJICHUA ITPOAYKIIUH.

Baajgers: HaBRIKaMH IPUMEHEHHUS COBPEMEHHOTO MaTEMaTHIECKOTO
WHCTpYMEHTapUs IS PELIeHus MPpodecCHOHANBHBIX 3a]a4; METOJaM1

MAaTCMATUYCCKOr'0 aHalin3a U MOJACIMPOBAHM.




4 CTpyKTYypa U co/iepKaHue TMCUUILITUHBI

OO01mast TPyJJ0eMKOCTh TUCITUIUIMHBI COCTABISAET 3 3a4eTHBIX enuHuIl, T.e. 108 yacoB (u3 HUX 78
94acoB — CaMOCTOsITEIbHAS paboTa CTYACHTOB 0UYHO-3a09HOM (hopMbl 1 60 04HOI PopMBI 00yUEHNS).

Paznenbr quctumumasl «JInneiHas anredpa» o4HON (HOpMBI 00YUEHUS U3YUYaAIOTCS:

B | cemectpe: nekuuu — 16 yacoB, mpakTU4eCKHe 3aHATHA — 32 4acoB, (hopMa KOHTPOJIS — SIK3aMEH;

Paznensr qucnmmumael «JIuHeliHas anredpay» 04HO-3209HOM (HOPMBI 00yUEHHS N3YJaIOTCS:

B | cemectpe: nekuuu — 184acoB, npakTuyeckue 3aHATUs — 12 yacos, opmMa KOHTPOIIS —
9K3aMeH.

CtpykTypa U coaepxkaHue AUCHUIUINHBI «JIMHelHas anreOpa» MO CpoKaM W BHIaM PadOTHI
oTpaxkeHsl B [Ipunoxenun A.

Conep:xaHue pa3ie0B IMCUUILINHBI

4.1 Jlekuun

Ne
pasnena

OcHoBHOE COACPIKAHNC

Onpenenurenu 3-ero mnopsanaka. CBoiicTBa oIpenenuTeneld BTOPOTO U TPETHETO MOPSAKOB.
Crnoxenue u ymMHOX)eHue marpui. O6parHas marpuna. O6pamienne marpun. Pemenne cuctem 3x3
meronoMm Kpamepa. MarpuuHas 3amuch CHCTEMBI JIMHEHHBIX ypaBHEHHUH. Pemenne MaTpUUHBIX
ypaBHEHHH. MaTpuuHOe yMHOXEHHE KaKk CTpoYHOe peodpazoBanue. Metox ["aycca.

[Ipenmer nuHeiHOW anreOprl. ['eoMeTpuueckue BEKTOpa: JWHEHHBIC OIEpariiy; KOMIIOHCHTHAS
3alUCh; JIMHEHHBbIE KOMOWHAIMKM BEKTOpOB. [lOHSATHE n-MEPHOTO BEKTOPHOTO MPOCTPAHCTBA.
JluneitHas He3aBUCUMOCTh BEKTOPOB. CKalsipHOE MPOMU3BEIICHHUE BEKTOPOB: MPOEKIUS BEKTOpa Ha
HalpaBJICHHE, yTOJ MEXIy BekTopaMu. BekropHoe mnpousBeneHue BekTopoB. CBoiicTBa U
T€OMETPUYECKUN CMBICIT

3ajaHne MHOXKECTBA TOYEK B JICKAPTOBBIX KOOPAMHATAX. Y pPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE.
HopmanpHblli BEKTOp MNpAMOM Ha IUIOCKOCTH. B3auMHOE pacnoyioKEHHUE IUIOCKOCTE B
MIPOCTPAHCTBE: YrOJd U PACCTOSHHE MEXIYy HUMU. YpaBHEHHUE MPSMOM Ha MJIOCKOCTU. YpaBHEHUE
MpsIMOM B TIPOCTPAHCTBE: MapaMeTpUYecKHil B U 00lee ypaBHeHHE. B3anMHOe pacmoiioKeHue
MPsIMOM U IJIOCKOCTH B NPOCTpaHCTBE. KpUBbIE U MOBEPXHOCTH BTOPOTO MOPSAKA

[lepeMeHHBIC U MOCTOSHHBIC BEIUYHHBI. DyHKIMH, 00JIACTh ONPEIEICHHUs, CIIOCOOBI 3aJaHuUs.
I'paduk dhyHKIMHE U €ro MOCTpoeHUE, peodpazoBanue rpadukoB. OCHOBHBIC dJIEMEHTAPHbBIC
¢ynkmun. [lpenen, oCHOBHBIE CBOHCTBa MpeeoB. beCkoOHeUHO Malble 1 OECKOHEYHO OOIIbIIIHE.
DopMyITUPOBKA TEOPEMBI CYIIIECTBOBAHUS Mpe/ielia JUIT MOHOTOHHOMN TOCIIEI0BATEIBHOCTH U
MOHOTOHHOW (PYHKITHH. 3amMedaTensHble mpeaebl. Yncio e, HaTypanbHble Jorapudmel. CpaBHEHHE
0CECKOHEYHO MaJIbIX, SKBUBaJICHTHBIC OeCKOHEUHO Majble. HenpephlBHOCTh pyHKIMI B TOUKE M HA
WHTEpBaJie, IeHCTBHS HaJl HEMPEPBIBHBIME (QYHKIUSMEI. DOpMYITHPOBKAa OCHOBHBIX CBOICTB
(yHKIIMH, HETIPEPHIBHBIX HA 3aMKHYTOM HHTEpBaJie. TOYKH pa3pbiBa PyHKINH.

4.2 llpakTHYeckne 3aHATHS

Ne
pasnena

IInan 3aHATHSA, OCHOBHOC COACPIKAHUC

Omnpenenurenu 2 u 3-ero nopsaaka. CioxeHne U yMHOKEHHE MaTpHULl. PemieHne cucteM MeTo1oM
Kpamepa. O6patHas matpuua. MaTpuyHast 3alIUCh CUCTEMbI IMHEHHBIX ypaBHEHUI.

Pemenne MaTpudHBIX ypaBHeHH. PemieHue cucteM TMHEWHBIX YpaBHEHUN U OOpallleHne MaTpHIL.
Merton I'aycca. O61iee 1 yacTHOE pemeHne

Jluneitnpie onepanuu Hajx BekTopaMu. KoopauHatel Bektopa. CKanspHOe MPOU3BEICHUE BEKTOPOB.
BekropHoe npousseienue BekTopoB. CMemaHHOe MPOHU3BEICHUE BEKTOPOB

ITpsiMast Ha IJIOCKOCTU. Y paBHEHUE IIJIOCKOCTH.

ITpsmas B mpoctpanctse. [Ipsimas 1 IIOCKOCTS.

Brruncnenue npenenos mnocienoBaTensHOCTed. Brruncnenue npeaenos ¢yHkuuid. HempepriBHOCTE
¢bynkuun B Touke. Kimaccudukarus Touek paspbiBa.




IlepBeIii 1 BTOpoOH 3amMevaTenbHbIe TIpeaenbl. beckoneuno Mabsie 1 0ECKOHEYHO OOMbIINe
¢GyHKIMHA. DKBUBAJIEHTHBIE (DYHKIINH.

4.3 CamocTosiTesibHasA padoTa

Kom. TCMBI, pa3aeciibl, BBIHECEHHBIEC Ha CAMOCTOATCIIBHYIO ITOATOTOBKY
qgac

60/ 96 | CamocTosgTeIbHOE U3YUYEHHE OTACIBHBIX TEM Kypca:
MarpuuHble ypaBHEHUS.

Merton I"aycca perieHust TMHEHHBIX CUCTEM.

KpuBbie 1 moBepxHOCTU 2 TIOpSIAKA.

1

2

3. AHanutrndeckast FeOMeTpHUs Ha IMJIOCKOCTH U B IPOCTPAHCTBE.

4

5 CpaBHeHHE OECKOHEYHO MaJIbIX, SKBHBAJICHTHBIE OECKOHEYHO Maiibie. HempeprIBHOCTH

(GyHKLUH B TOUKE U Ha UHTEpBaje, ACHCTBUS HAJl HENPEPbIBHBIMU (YHKLUSIMH.

5 O0pa3oBaTesibHbIE TEXHOJIOTHU

Mertoauka  mpenojaBaHMs — AUCUMIUIMHBL  «JIuHeliHas — anrebpa» W peanu3anus
KOMIIETCHTHOCTHOI'O IIOAXOJAa B U3JI0KEHUM M BOCIPUATHM IPENyCMAaTPUBAET MCIIOJIB30BAHUE
CIIEIYIOIIMX AaKTUBHBIX W WHTEPAKTHBHBIX ()OPM MPOBEJIEHUS TIPYNIOBBIX, HWHIUBUAYaIbHbBIX,
ayJUTOPHBIX 3aHATHH B COUETAHWU C BHEAYAMTOPHOU pabOTOH C 1enbio (OPMHUPOBAHUS M PA3BUTHUS
npodecCHOHAIbHBIX HABBIKOB, 00Y4aIOLIUXCS:

— MOJIrOTOBKA, IPEACTaBIECHUE U 00CYKICHNE NPE3EHTALUI Ha IPAKTUYECKUX 3aHATUAX;

— UCMOJIb30BaHUE HMHTEPAKTUBHBIX (OPM TEKYyLIEro KOHTposd B (hopMe ayAUuTOPHOIO
MHTEPHETTECTUPOBAHMUS;

— pelIeHne 3a1a4 Ha MPAKTUYECKUX 3aHITHUAX.

6 OneHouyHble cpeAcTBA [JIsl TeKyLIEro KOHTPOJSI YCIeBaeMOCTH, IPOMEKYTOYHOH
aTTecTallid 10 HTOraM OCBOEHHUSl [MCUUILVIMHBI MW Yy4eOHO-MeToJanuyeckoe obecrnevyeHHe
CaMOCTOSITeIbHON PadoThl CTYIEHTOB

B mporecce o00y4yeHHsI HCMONB3YIOTCS OLICHOYHBIE (POPMBI CaMOCTOSITETILHOW PabOThHI
CTYJEHTOB, OLICHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHBIX aTTECTaIUIl:
pa3HOYPOBHEBBIE 3a7aU U 3aJaHU,

KOHTpOJIbHAs paboTa, YCTHBIN
OTIpOC, IK3aMEH.

6.1 doHI OLIEHOYHBIX CPEACTB /ISl MPOBeIeHUS MPOMEKYTOYHOM aTTecTAluu
00y4arouuXxcs Mno JUCHUILIHHE (MOIYJII0)

6.1.1 TlepeueHb KOMIETEHIUI C yKa3aHHEM 3TaroB UX (OPMUPOBAHUS B MPOIECCE OCBOCHHS
00pazoBaTeIbHON MPOrpaMMbl

B pe3synbpTaTe ocBOCHUS AUCIUIUIMHBI (MOIYIIs1) GOPMUPYIOTCS KOMITETCHITUH:

Kon B pe3yabTaTe 0cBOeHUsI 00pPa30BaTeNbHON MPOrpaMMbl 00y4aroIuiics 10/KeH
KOMIIeTEeHIIN U odJagaTh
OIIK-1 IIpuMeHATh €CTEeCTBEHHOHAYYHbIE M OOIICWHXCHEPHBIE 3HAHUS, METOJBl MaTEMaTHYECKOTO
aHaJIn3a U MOJICITUPOBAHUS B MPO(ECCUOHATBHON IEATEIIEHOCTH

B mnpouecce ocBoeHus oOpa3oBaTeNbHOM NpOrpamMMbl JaHHbIE KOMIIETEHIMM, B TOM YHCJIE HX
OTAETbHBIE KOMIOHEHTHI, (POPMHUPYIOTCS MOATANTHO B XOAE OCBOCHHUS OOYYAIOUMMHMCS UCIHILIHH
(Mopmyneil), MpakTUK B COOTBETCTBUM C y4eOHBIM IJIAHOM M KaJeHIApHBIM rpadukoM ydeOHOTO
rpotecca.




6.1.2 OnucaHue moOKaszaTelell M KPUTEPUEB OILECHUBAHUS KOMIIETCHLIUH, (OPMHUPYEMBIX IO
UTOr'aM OCBOEHMSI JUCLUIUIMHBI (MOZYJIsI), OMUCAHUE ILIKaJ OLEHUBAHUS

[Tokxa3aTeneM OlLlEHMBAaHUS KOMIIETEHIMI Ha pa3lMYHBIX dTanax UX (HOpPMHUPOBAHMS SBISETCS
TOCTIDKEHHE 00yJaIOMIMMUCS TIAHUPYEMBIX Pe3yJIbTaTOB O0YUYEHHUS IO AUCIUIUINHE (MOJYJIIO).



Kputepuu oueHuBanus

IToka3zarein 5 3 4 5
OIIK-1. [TpuMeHsTh €CTeCTBEHHOHAYYHBIE 1 OOLIEMHKEHEPHBIC 3HAHUS, METOJIbI MATEMATUIECKOTO aHANIN3a U MOACITUPOBAHUS B TPO(ECCHOHANBHOMN IS TEIbHOCTH
3HaTh: ocHOBHBIE | O0yJaromuics OOyyaromuiicss ~ AeMOHCTpupyeT  HemomHoe | O0yJaromuiics nemMoHcTpupyeT | O0yyaromuiics
TIOJIOKEHUSI JEMOHCTPUPYET  IOJTHOE | COOTBETCTBUE 3HAHUI OCHOBHBIX TIIOJIOKEHUH | YACTUYHOE  COOTBETCTBHE  3HAHUH | JEMOHCTPUPYET MIOJTHOE
MaTeMaTHKH IUTSL | OTCYTCTBHE WM | MATEMaTUKHU IS PeIlICHHs 3a/1a4, BO3HUKAIOIINX | OCHOBHBIX IIOJIOKEHUH MAaTEeMaTHUKH | COOTBETCTBHE  HEOOXOIMMBIX
pereHus 3aja4, | HEJOCTaTOUYHOE B xole npodeccHOHANbHON AEATENLHOCTH. | Ul peIleHHs 3a/1a4, BOSHUKAIOIINX B | 3HAHMH OCHOBHBIX TIOJIOKEHUN
BO3HUKAIONINX B XOJIE | COOTBETCTBHE 3HaHu# | JlomyckaroTes 3HAYUTENHHBIC OIIMOKH, | XOZe po(heCCHOHANBHON | MATEMAaTUKKA ~ JUISL  PELIeHHS
po¢heCCHOHAITBHOM OCHOBHBIX TTOJIO’KEHUH | IPOSIBIISIETCS. HEIOCTATOYHOCTh 3HAHHM, 110 PAAY | AEATEIHHOCTH. JormyckaroTcest | 3a71ad, BO3HHKAIOMIMX B XOE
JIeSITEITbHOCTH. MaTeMaTHKH JUIs PElICHUs | IoKaszaTeliell,  OOy4YalolIMHCs  UCIHBITHIBACT | HE3HAYMTEIBHBIC omuoOKky, | podeccruoHaIbHOMI
3aja4, BO3HHUKAOIIMX B | 3HAUYUTEIbHBIC 3aTPyIHCHHS NIPU OTIEPUPOBAHUU | HETOYHOCTH,  3aTPYAHEHHUS  TIPH | ACATEIHLHOCTH. CBobo1HO
X0e MNpoQecCHOHATBFHOH | 3HAHUSAMU MIPU UX TIEPEHOCE Ha HOBBIE CUTYallH. | aHATUTUYECKUX OTIEPaIlHsIX. OlIEpUPYET MPUOOPETECHHBIMU
JeSITeNbHOCTH. 3HaHUSIMH.
Ymersn: ucnonpzoBats | O0y4vatommiicss He ymeeT | OOyuaromuiics  JeMOHCTpupyer — HemosiHoe | OOy4atommiics nemoHcTpupyet | O0yvaromuiics
METO/IBI WIM B  HEJOCTaTOYHOH | COOTBETCTBUE YMEHHMH HCIONb30BaTh METOJbI | YACTUYHOE COOTBETCTBHE YMEHHUH | JEMOHCTPUPYET MOJTHOE
MaTeMaTHIECKOTO CTETIeHU YMEET | MaTeMaTHYeCKOTO  aHallu3a JJIs  ONHCaHUs | HCIIOJB30BaTh METO/TBI | COOTBETCTBHUE yMEeHHI
aHaImM3a JUTSL | ICTIOJTB30BAaTh METO/IBI | OCHOBHBIX 3aKOHOMEPHOCTEW, NEHCTBYIONIMX B | MATEMAaTHYECKOTO  aHalW3a  JUIA | MCIIOJb30BaTh METOTBI
OIMCAaHUsl OCHOBHBIX | MATEMaTHYECKOTO aHalln3a | Ipolecce W3TOTOBJICHUS MPOAYKIIWH. | OTIMCAHUS OCHOBHBIX | MATEMATUYECKOTO aHAIIN3a JIIsI
3aKOHOMEPHOCTEH, JUIsL OTMCAaHUsl OCHOBHBIX | Jlomyckarorcst 3HAYUTEIbHBIE omKOKH, | 3aKOHOMEPHOCTEH, JEWCTBYIONIMX B | OMTUCAHUS OCHOBHBIX
JEHCTBYIOIINX B | 3aKOHOMEPHOCTEHH, MPOSIBIISICTCS. HEIOCTATOYHOCTh YMEHHH, TI0 PALY | MPOLECcCe U3TOTOBICHUS MPOMYKIHU. | 3aKOHOMEPHOCTEH,
npoiecce JEeWCTBYIOUIMX B Ipolecce | ToKazaTeNne,  OOydJalolMiCs ~ HUCHBITHIBACT | YMEHHUS OCBOEHBI, HO JOMYCKAIOTCS | ACHCTBYIOIIMX B  IpoIecce
W3TOTOBIICHUS W3TOTOBJICHUS POAYKIUH. | 3HAUUTENbHBIC 3aTPYJHEHUS MIPH ONEPUPOBAHUH | HE3HAYUTEIHHBIE OIIMOKY, | U3TOTOBIICHUS MPOAYKIINH.
MPOAYKIINH. YMEHHSAMH TIpH WX T[IepeHOCe Ha HOBBIE | HETOYHOCTH,  3aTpyAHeHus  1pu | CBoOOmHO orepupyeT
CHUTYyaIlnH. aAHATTMTUYIECKUX OTIepanusx, | HPUOOPETCHHBIMU  YMEHHSIMH,
nepeHoce  yYMEHHH Ha  HOBBIC, | IPUMCHSET WX B CHUTYalHsAX
HEeCTaHIAPTHBIC CUTYAIHH. TIOBBIIICHHOM CIIOKHOCTH.
Baaners: OOyuatromuiics He BiazaeeT | OOy4aroNIMiics BiIajeeT HaBbIKaMU MpuMeHeHus | OOyJaronmiicss vacTu4Ho BiageeT | OOydaromuiics B TOJHOM
- HaBBIKAMHM | WK B HEJOCTATOYHOH | COBPEMEHHOTO MaTeMaTHYCCKOIo | HaBbIKaMH MPUMEHEHHS | 00beMe  BIIAZICET HaBBIKAMH
MIPUMEHEHUS CTCIICHA BJIAACCT | gHCTpYMEHTAPHS TUTSt pEIICHHSI | COBPEMEHHOTO MaTeMaTHICCKOTO | MPUMEHEHUS  COBPEMEHHOTO
COBPEMEHHOTO HaBbIKaMK  IPUMCHCHUA | 1150 heccnonanbHbIX 3a1a4; METO/AMH | MFHCTPYMEHTApUs.  JUIA  PELIEHHs | MATEMATHYECKOIO
MaTeMaTH4eCKOro COBPCMCHHOTO MaTeMaTHYeCKOr0 aHaln3a ¥ MOACIMPOBAHHA. | MPO(ECCHOHANBHBIX 3a7ay; | MHCTPYMEHTApHsl ISl PEIICHHs
WHCTPYMEHTApUs IS KEZ:?;;I;;"?ZI;Z;O s Jormyckatorcs 3HAYUTEIbHBIC OIIMOKH, | METOJAAMH MAaTeMaTU4EeCKOTO aHaju3a | Mpo(ecCUOHATBHBIX 3aj1a4;
pelreHus MPOSIBIISIETCA HEJOCTAaTOYHOCTh BIIAJICHUS | K MOAENUpOBaHus. HaBBIKM OCBOCHEI, | METOAAMHA  MaTeMaTHYECKOTO

petieHus npodeccuo-




npodeccrHoHaTbHBIX

3aJa4; - METOoJaMu
MaTEMaTHYECKOr0
aHanu3a u
MOJICJIMPOBAHUSI.

HaJIbHBIX 3aJa4, MCTOOaMH
MaAaTEMAaTHYCCKOI'oO aHaJIu3a
U MOACIIUPOBAHUA.

HaBBIKAMH T10 PsITy TToKasareneit, O0yJaromnuics
HCHBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHHUA IIpU
MPUMCHCHUHN HABBIKOB B HOBBIX CUTYallUAX.

HO JIONMYCKAaIOTCSl HE3HAYUTEIbHBIC
OIMOKHN, HETOYHOCTH, 3aTPyAHEHUS
IpyY  AHAJIUTUYECKUX  Ollepalusx,
[IEpeHoce  yMEHMM  Ha  HOBBIE,
HECTaHJAPTHBIE CUTYalHH.

aHaJimzda W  MOACIIUPOBAHUA.

CB00OOHO
HOHy‘leHHLIC
CUTYyaIUsIX
CJIOXKHOCTH.

MPUMEHSIET
HaBBIKU B
MHOBBIIIICHHON
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DopmMa NPOMEKYTOYHON aTTECTALMHU: IK3aAMEH.

[IpomexyTouHas arrectarusi oOydaromuxcs B (hopMe dK3aMEeHa MPOBOJUTCS O pe3ysIbTaTaM

BBITIOJIHEHHUSI BCEX BHJOB Yy4yeOHOW paboOThl, MPEAYCMOTPEHHBIX YUEOHBIM IUIAHOM IO JaHHOM
JUCLHUIUIMHE (MOJYJII0), IPU 3TOM YUYHUTHIBAIOTCS PE3yJbTaThl TEKYLIETO KOHTPOJS yCIIEBAaEMOCTH B
TeyeHue cemectpa. OIEHKa CTENEHU JAOCTHXKEHHsS OOydyarolMMUCS IJIaHUPYEMBIX pe3yJIbTaTOB

oOydeHuss MO JUCIHHIUIAHE (MOMIYJI0) TPOBOTUTCS TPENOoJaBaTeieM, BEIyIIUM 3aHATHS TI0

JUCUUILTMHE (MOJIYJII0) METOJOM S3KCHEpTHOM oueHKHU. [lo uroram mpomexyTodHOW aTTecTanuu Mo
TUCIUIITMHE (MOMIYJIO) BBICTABIISETCS OLIGHKA «OTIMYHOY», «XOPOIIO», «YyIOBJIETBOPUTEIHHO» WU

«HEYAOBIETBOPUTENbHO». K NpOMEXyTOUHOM arTecTallMM JOIMYCKAIOTCS TOJNBKO CTYIEHTHI,

BBITIOJIHUBIIIAE BCE BUJIBI yU4eOHOM pabOThI, MPEIyCMOTPEHHBIE paboyei MporpaMMoil 1o TUCIIUILIHHE.

IIIxana omeHMBaAHUSA

Onucanne

OTan4Ho

BeimonHeHsl Bce BuAbl y4uyeOHONW pabOTHl, NPEAyCMOTPEHHBIE YUYCOHBIM IUIAHOM.
CTyOeHT IEeMOHCTPUPYET COOTBETCTBHUE 3HAHUM, YMEHUH, HABBIKOB IPUBEJICHHBIM B
TabNMIax IMoKa3arelied, OIepHpyeT MNPHOOPETEHHBIMA 3HAHHMSMH, YMEHUSIMH,
HaBbIKaMM, NMPUMEHAET UX B CUTYallUsIX MOBBIIIEHHON ClOXHOCTH. [Ipu 3TOM MOTyT
OBITH JONYIIEHBl HE3HAYWTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTpyAHEHUs Mpu
AHAINTUYECKUX OIepalyax, epeHoCe 3HaHUN W yMEHUH Ha HOBBIE, HECTaHIAPTHBIC
CUTyauuu.

Xopomo

BhinosiHeHb Bce BUABI y4eOHOW paOOThI, NPEAYCMOTPEHHBIC YUEOHBIM IUTAHOM.
CTyleHT IEMOHCTPUPYET HEIOJIHOE, MPABUIIBHOE COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBCJCHHBIM B Ta0JIWIaX IOKaszareyiel, jau00 eclii MpH 3TOM ObUIH
JIOTTYIIEHBI 2-3 HECYIECTBEHHBIE OIIMOKY.

Y 10BJIETBOPUTENIBHO

Bremonnensr Bce BuAbpl y4eOHOW pabOTHI, MPENyCMOTPEHHBIE YYEOHBIM TUTAHOM.
CTyneHT IeMOHCTPHUPYET COOTBETCTBHE 3HAHWH, B KOTOPOM OCBEIEHa OCHOBHAf,
HauOoJiee BaKHAs 4YacTh MaTepuayia, HO MPH 3TOM JOMYIleHA OJHA 3HAYMTEIIbHAS
OIIHMOKa MM HETOYHOCTb.

HeynoBneTBoputenbHO

He BrimonHeH oauH wim 6onee BUAOB yueOHON pabOThI, MPEeayCMOTPEHHBIX YIeOHBIM
wiaHoM. CTyZIeHT JeMOHCTPUPYET HETIOJHOE COOTBETCTBUE 3HAHUN, YMEHUH, HABBIKOB
IPUBEACHHBIM B TalbiMLax IOKaszaTelel, MOIMyCKarTcs 3HauuTeIbHbIE OLIMOKH,
MPOSIBIISIETCA OTCYTCTBHE 3HAHHM, YMEHHH, HAaBBIKOB IO PsAy IMOKa3aTenel, CTyAeHT
WCIBITHIBAET 3HAYUTENbHBIE 3aTPYIHEHHS TIPY ONEPUPOBAHUH 3HAHUSAMHU U YMEHUSAMHU
MIPU UX NIEPEHOCE HA HOBBIE CUTYAIUH.

DoHIbI OLIEHOYHBIX CPEACTB MPeACTaBIeHbI B NpWJio:keHun b k padoyeil nporpamme.
7 YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 0O0ecnieyeHue TUCIHHIIIMHBI

a) OCHOBHasl JIUTEpaTypa:

1. | Kpacc M.C., YynpsiHoB Bb.Il. OCHOBBI MareMaTWKu U €€ TPHIOKEHUS B HKOHOMUYECKOM
obpazoBannu: YuebHoe mocobue. — M.: [lemno, 2008. — 720c.

2. | Ayanuxosa T.B.,
(Mmerogmueckoe mocobue Ne 952) - Dnexrpoctans: 1T MUCuC, 2008.- 68 c.

KapaBaesa H.H.Briciias maremaruka. Pa3nen: Ananutudeckasi reoMeTpust

3. | KapaBaesa H.H., [lonoBa M.A. Briciias maremaTtuka. Paznensl: KomiiekcHbie yncia.
Huddepenunanbubie ypaBHeHus. Paapl. - 911 MUCuC, TV, 2005. - 119 c.

4. | dynuuxosa T.B.,
gactu 1, 2. - OII1 MUCuC, 2012. - 152 c.

Kapapaea H.H. Teopus BeposiTHOCTEH. YUeOHO-METOIUYECKOE TTOCOOHE,

5. | I'mypman B.E. PykoBOJICTBO K PEIIEHUIO 3a/1a4 110 TEOPUHU BEPOATHOCTEW U MATEMATHYECKON
CTaTUCTUKe: YueOHoe nmocodue /it By30B. — Breicuias mik., 2004. - 400 c.

0) AOMONHUTENbHAS JTUTEepaTypa

1. | Hanko ILE., ITonnoB A.I'., KoxxeBHukoBa T.S5.Bbiciias MaTeMaTuka B yIpaXXHEHUSAX U
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3amagax. Tom 1,2.- C.—I1.: Onukc, 2005.- 304 c.; 416¢.

2. | lunaues, B.C. 3agaynuk no Beicieii Matematuke: Yuebd. mocodue st By3oB / [lunauen
B.C. — M.: Beicm. mik., 1998.- 304 c.

3. | l'omenray3 b.P. Beiciiast matemaTuka. HTErpambHOE UCUYHUCIICeHHE (PYHKITUN OTHOU
nepeMeHHoi. YueOHoe nocobue. - Dnexkrpoctans, J[INM MUCuC, 2011. - 130 c.

4. | T'onenray3 b. E. Bricmast maremartuka, Paznen: Teopus QyHKIHIT KOMITJIEKCHOTO
MIEPEMEHHOT0 U onepannoHHoe ucunciaenue, Kypce nexuuit. - 91T MUCuC, 1997. — 135c.

5. | Tonenrays b. E. Briciias matematuka, Paznen: Teopus GpyHKIHMN KOMITJIEKCHOTO
NEPEMEHHOTO U ONEepallMOHHOE HUCUHCiIeHne, Y4yeOHoe nocodue. - I MUCuC, 1997. —
164c.

6. | IMuckynos H.C. luddepenumanbHoe u MHTErpajbHOE UCUUCIEHHS B 2-X TOMax. - M.:
Hurerpan-nipecc, 2005.- 432 c.

B) IIpOrpaMMHOE 00eCTiedeHUE U MHTEPHET-PECYPChI

Onepannonnas cucrema Windows 7 DreamSpark Ne 9d0e9d49-31d1-494a-b303-612508131616
Oducubie mpunoxenust, Microsoft Office 2013 (unu mHmke) — Microsoft Open License. Jlunien3ust Ne
61984042

Microsoft  Project 2013  Standart 32- bit/x64  Russian.

AntusupycHoe 10 Avast (OecruiatHas Bepcusi)

Y4ebHO-MeToIMUeCKre MaTepHaibl B SJIEKTPOHHOM BUJIE, IPE/ICTABIICHBI HA CaliTe DJIeKTPOHHAS
oubmuoreka HTB MOCKOBCKOTO TOJUTEXHUYECKOTO YHHMBepcutera http://lib.mospolitech.ru;
http://elibmgup.ru

OBbC «YHuBepcuterckas KHura onnaitH» http:// biblioclub.ru/;

OBbC « Jlanp» www.e.lanbook.com;

HammonanwsHas snexTponHast oudiamoreka https://rusneb.ru/;

DneKTpoHHO-0MOIMoTeYHast cucTeMa u odpazoBaTenbHast miardopma «tOpaitt» https://urait.ru/
[Tone3nsie yueOHO-MeTOAMYECKHE U MH(DOPMALIMOHHBIE MaTepHaIbl IPEICTABICHBI HA CaliTax:

http://mugalim.ru

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

http://edu.ru/subjects/mathematics.html - poccuiickoe oOGpasoBanue, GenepaibHbIi MOPTAT

hll Bad B o

http://exponenta.ru/educat/links/l _catalog.asp - 06pa3oBaTenbHbIii MATEMATHIECCKHUI OPTAT

http://dmvn.mexmat.net/calculus.php -Pecypc paccuutan Ha crynentoB MexMara MI'Y u He
5. | Toapko. CallT — MCTOYHUK MHOTOUHCJIEHHBIX PECYPCOB, TAKUX KAaK KOHCIEKThI Pa3IMUHbIX
JICKIUH, ¥ BOOOIIE BCETO TOTO, YTO MOXKET MTOMOYb CTY/ICHTY B €0 HEJIETKON YKH3HH.

www.moeobrazovanie.ru - UatepaeT-nnpoekt MoeObrazovanie.ru. Madopmarmonsasiii pecypce
U1t aDUTYPHEHTOB, UX POAMTENEH, a TaKKe sl CTyAeHTOB. [lopTan conepkuT BCio
MHTEPECYIONIYI0 HHPOPMALIMIO KaK 0 00pa30BaTeNbHBIM YUPEKISHUSIM MPO(HECCHOHATEHOTO
00pa30BaHMsl CTPAHBL, TAK U [0 TEMATUKE 00Pa30BaHUs B LIETIOM

www.mathhelpplanet.com — HeKOMMepUeCKHii MaTeMaTHIeCcKuii PopyM, Ha KOTOPOM MOKHO
7. | mONyYUTh KOHCYJIBTAIIUIO M PEAIbHYIO TOMOIIb B PEIICHUH 10 MPAKTHYECKH JIFOOOMY BOTIPOCY,
CBSI3aHHOMY C MaTEMaTHKON ¥ MHOTOYUCICHHBIMU €€ MPHI0KECHUSIMU.

www.lineyka.inf.ua - 3aeck coOpano MHOTO MOJIE3HON MH(DOPMAIIUK KaK JUIsl IIKOJIbHUKOB,

8. . .
CTYJICHTOB, TaK M JJIsl yUUTENEH, MpernojaBarenei
http://ipim.ru - UTHTepHET-OPTaI UHTEIUIEKTYyaIbHOW MOJIOJICKHU, KOTOPBIH (B paszene
9 "Meponpustusa") COACPKUT OOIIUPHYIO M MOCTOSHHO OOHOBIISIEMYO HHPOPMAIIHIO IO HAyYHBIM

MeponpusITHsIM (KoHpepeHIusIM, ceMuHapaM, hopymam u 1p.). Kpome Toro, B pazaene moprana
"['panThl" npuBeneHa HHGOPMAIHS O PA3IMYHBIX TPAHTAX U KOHKYpPCAX.

www.teorver.ru - IlopTail, HOCBSIEHHBIN TAKUM Pa3eiaM MaTEeMaTUKH, KaK TEOPHs
10. | BepoATHOCTEN, MaTEMaTUYECKasi CTATUCTHKA, TEOPUS MAaCCOBOI0 00CITyKUBaHUS,
MaTeMaTHYecKasi Teopus TeneTpaduka v JPyTruM MPHIOKEHUSIM TEOPHH BEPOSTHOCTEH.
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http://edu.ru/subjects/mathematics.html
http://edu.ru/subjects/mathematics.html
http://edu.ru/subjects/mathematics.html
http://edu.ru/subjects/mathematics.html
http://edu.ru/subjects/mathematics.html
https://urait.ru/
https://rusneb.ru/
https://rusneb.ru/
http://www.e.lanbook.com/
http://www.e.lanbook.com/
http://elib-mgup.ru/
http://elib-mgup.ru/
http://lib.mospolitech.ru/
http://lib.mospolitech.ru/

11. | http://www.eurekanet.ru - IHHOBaImonHasi oOpa3zoBareibHas CeTh DBPHKA.

http://www.mathtree.ru - J[peBOBHIHBII KaTalor MaTEMaTUYECKUX PECYPCOB COACPKHUT
nHpopmanurio o kadeapax, nepcoHax, MmyOoTuKanusiax, OnOINOoTeKax, )KypHaIax U T.II.

12.

http://www.ucheba.com - O6pa3oBarenbHbIi TOPTAJI, OPUEHTHPOBAH B MIEPBYIO OUEPE/b HA TEX,
13. | xTo mpodeccnoHaNbHO CBsI3aH co chepoit 00pa3oBaHus, XOT MOJE3HYIO sl ce0st MHPOpMaIIUIO
3]1eCh CMOTYT HAaUTH M POJIUTEIIN YYAIIUXCS, M CAMH yYaIHeCs.

http://www.mathnet.ru/ - O61IepOCCUICKHIT MAaTEMAaTHYECKUH TTOPTaJ, MPEIOCTABIISIONTAN
14. | poccuiickuM U 3apyOCKHBIM MaTeMaTHKaM Pa3IMdHbIC BO3MOXHOCTH B TIOUCKE HH()OPMAIIAN O
MaTeMaTHYeCKOH KU3HU B Poccun.

http://www.artspb.com/indexkalman.html - Kpurepuu Kanmana - onHa U3 cOCTaBISIOMIMX

5. noryJisipHoit 6ubarorexu Control B Matiiab

16. | http://onru.ru/ - Karanor caiitoB._Yueba.

http://www.uchim.utmn.ru/ - 3To IpOEKT, MOCBAMEHHBIN BOIIPOCAM U MPOIIECCY 00yUeHUs

17.

(0Opa3oBaHus) U BCEMY, YTO C HUMU CBS3aHO.

8 MarepuajibHO-TeXHUYeCKOe o0ecrnedyeHue JUCIUIINHBI

HanmeHoBaHHe CIENHAIBHBIX MIOMeEIIEHHIT U OCHaIEHHOCTD CHENUATbHBIX OMeIeHU i 1

NOMelIeHUH ISl CAMOCTOSITEJILHOI PadoThI TOMeIleHU T IJIsi CAMOCTOSITEJIbHOI PadoThI
Yuebnass ayawmropus JeknwoHHoro Ttmma Ne 508, | Komrutekt MeOenm, MIepEeHOCHO
yuebHOnabopaTopubiii  kopmyc, 144000, MockoBcKast | MyJIbTUMEMHHBIA ~ KOMIUIEKC  (MPOEKIIMOHHBINA
00J1acTh, T. OKpaH, IPOEKTOP, HOYTOYK)

OnekTpocrans, yi. [leppomalickas, 1.7

VYueOHast aynuTopusi Uil 3aHATHI ceMUHapckoro thma Ne | Kommiekt Mmebenu, [IEPEHOCHOM
505, yuebHo-nmaboparopHslii kopmyc, 144000, MockoBcKasi | MyJTbTHMEAUNAHBI  KOMIUIEKC  (TMPOEKLMOHHBIN
o0xacTsb, . Dnekrpocranb, yi. [lepBomaiickas, 1.7 9KpaH, IPOEKTOpP, HOYTOYK)

9 MeToauvecKue YKa3aHus sl 00y4al0IIMXCH 10 OCBOCHUIO JUCHMILIHHBI

MeToanueckue yKkazaHus 1o padore HA/l KOHCIIEKTOM JIeKIMid BOBpeMsl M 10cJIe
NpoBeIeHusl JIEeKIUU

B xone NeKIMOHHBIX 3aHATUNA OOYYaIOMUMCS PEKOMEHAYETCS BBIMOJIHATH CIETYIOIINe
NEHCTBUS: BECTH KOHCIIEKTHPOBAaHME ydeOHOro Marepuaia; oOpamiaTh BHHUMaHHME Ha KaTErOpHH,
(hOpMYTUPOBKH, PACKPBIBAIOIIUE CONCPKAHUE TEX WM WHBIX SIBJICHUHN U TIPOIECCOB, HAYYHBIE BHIBOIBI
MU TPaKTUYECKHE PEKOMEHJAlMM MO0 UX NPUMEHEHUWIO; 3a7aBaTh IMPENoJAaBaTeNI0 YTOYHSIONINE
BOITPOCHI C IEJIbIO YSICHEHUSI TEOPETUUYECKUX MOJIOKEHUHN, pa3pellieHNs] CHOPHBIX CUTYyaIUil.

XKenarenpbHo OocTaBUTh B pabOYMX KOHCHEKTaX IOJIA, HA KOTOPHIX BO BHEAYJAUTOPHOE BpeMs
MOXXHO cleJlaTh TOMETKM W3 PEKOMEHIOBAaHHOW JIMTEPATyphbl, JIOMOJHSIONME MaTepHall
MIPOCITYIIAHHOH JICKIIUH, a TAaKXKe TOTICPKUBAIOIINE 0COOYI0 BAKHOCTD T€X WIIH HHBIX TCOPETUUECKUX
MOJIOKEHUH.

MeToanyeckue yKasaHus K NPAKTHYECKUM 3aHATHAM

[Ipu mOATOTOBKE K MPAKTUYCCKUM 3aHATHAIM, 00yJalOMUMCsl HEOOXOUMO H3YYUTh OCHOBHYIO
JTUTEpaTypy, O3HAKOMHUTBCS C JIOTIOJHHUTEIBHOW JIUTEpaTypod, HOBBIMU NYyONHKAIMSIMH B
MEPUOINYECKUX W3JaHMSX: JKypHanax. Ilpu 53ToM ydecTp peKOMEHJIauuy MpenojaBaTess Hu
TpeboBaHusl y4eOHOM mporpamMMbl. B Xoje MOATOTOBKM K MPAKTUYECKHM 3aHITHSIM HEOOXOIUMO
OCBOHTH OCHOBHBIE TIOHSTHS U METOJIMKH pacueTa MoKazareyel, OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI.

B TeyeHne mpakTUYECKOTO 3aHITHUS CTYACHTY HEOOXOAMMO BBIMOJHUTH 33JaHUS, BbIJAHHBIC
MpernoaaBaTesieM, YTo 3aUUThIBaeTCA KaK TeKylas pabora CTyIeHTa.
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http://www.uchim.utmn.ru/
http://www.cat.onru.ru/onrucat/cat/study_lv1/russia_lv1/
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http://www.artspb.com/indexkalman.html
http://www.mathnet.ru/
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http://www.mathtree.ru/
http://www.eurekanet.ru/

MeToanuyeckue yKa3aHUs MO BbINOJHEHHIO KOHTPOJIbHOW PadoThl
Jlns 3akperieHus] TMPaKTUYECKHMX HABBIKOB CTYAEHTaM MOTYT OBITh BbIJaHBI THUIIOBBIE

WMHAMBUYaJIbHbBIE 33/1aHUS, KOTOPbIE JOKHBI OBITH CAaHBI B YCTAHOBJIEHHBIN MpENoaaBaTesieM CpPOK.

BrinosiHeHHBIEC 3a1aHUs OIIEHUBAIOTCS HA OLEHKY. L{esb BBITOTHEHN MHIUBUAYATBHON KOHTPOJIBHOU

paboThI: MPOBEpPKAa YMEHHI U HABBIKOB CAMOCTOSTEIHHOIO PEIICHUs KOHKPETHBIX 33/1a4 M0 JaHHOMY

paszeny AWCUUIUIMHBI, TPOBEpPKa JIOTMYECKOro OOOCHOBAHMS pEUICHHs, YMEHUl NpHUMeHEHUe

TEOPETHUUECKUX 3HAHUM K PEIICHUIO 3a/1a4.

MeToanueckue peKOMeHIALHU /sl CAMOCTOSITE/IbHOI padoThI
CamocTtosTenbHass paboTa SBISETCS OJHMM M3 BHIOB y4eOHBIX 3aHsTHil. CamocTosTenbHas

paboTa HampaBjeHa Ha CaMOCTOSATEIbHOE H3Y4YEHHE OTAEIbHOW TeMbl Yy4eOHOM NHUCHUIUIMHBI U

ABJIAETCS 00s3aTENBHOM A KaXKIOro O0yyaroulerocsi, ee 00beM OIpenesseTcsl YYeOHbIM IUIAHOM.

AyauTopHas caMOCTOSITeNIbHAsE paboTa MO JUCIMILIAHE BBIMONHIECTCS Ha Y4YEOHBIX 3aHATHSIX O]

HEIMOCPEICTBEHHBIM PYKOBOJCTBOM IIpEeNojaBaresis M 10 €ro 3a/JaHuio. Bneaynuropnas

camocTosITeNIbHAs paboTa BBIMOJHSETCS CTYIAEHTOM [0 3aJaHUI0 IpernojaBaTelii, HO 0e3 ero

HETIOCPE/ICTBEHHOTO YYacTHsl. 3a/adll CaMOCTOSATEIHLHON PabOTHI CTYCHTA:

- pa3BUTHE HABBIKOB CAMOCTOSATEIHHON yueOHON padoTHI;

- OCBOEHHE COJEPKAHUS AUCLIUIUINHBL

- yriyOJieHne COACPIKAaHUs U OCO3HAHNE OCHOBHBIX TTOHSATHI AUCIUIUIMHBL;

- HCIONIb30BaHNE MaTepuaya, COOPaHHOTO M TMOJYYCHHOTO B XOJI€ CaMOCTOSITENBHBIX 3aHSATUI
JU1s1 9 GEKTHBHOM TOJITOTOBKH K 3a4eTy/IK3aMEHYy.

Bupl BHEayAMTOPHOI caMOCTOATEIbHONU pabOThI:

- CaMOCTOSITEJIbHOE U3YUYEHUE OTNIEIbHBIX TEM JUCIUIUIINHBI,

- MOATOTOBKA K JICKIIMOHHBIM 3aHATHUSIM;

- MOATOTOBKA K CEMUHApaM M MPAKTHYECKUM 3aHITHIM;

- o opMIICHHE OTYETOB IO BHITIOJHEHHBIM Ja00paTOPHBIM paboTaM M MOJATOTOBKA K UX 3alIHUTE;
- BBITIOJIHEHUE PACYCTHO-TpadUIeCKON paboTHI.

J1J1s BBIOJTHEHHSI CAMOCTOSATENBHON Pa0OTHI HEOOXOAMMO TIPOUTH CIEAYIOLINE ITAIBI:

- OTIpeJICJIEHUE LI CAaMOCTOSATEIILHON PadoTHI;

- KOHKpETH3alusl TI03HABaTEeIbHOW 3a/1a4u;

- CaMOOIICHKA TOTOBHOCTH K CAMOCTOSITEIIbHON padoTe;

- BBIOOp aJIEKBAaTHOIO CIIOC00A IEUCTBUS, BEAYILETO K PEHICHUIO 3a/1a4H;

- IJIaHUPOBaHUE PAOOTHI (CAaMOCTOSITEILHOM WM € MOMOIIBIO MTPENO/IaBaTelisl) HaJl 3aJIaHUEM; -
OCYIIECTBIIECHHE B  MPOLIECCE  BBIMIOJHEHUS  CAMOCTOATEIBHOW  pabOThI  CaMOKOHTPOIIS
(TpOMEKYTOYHOTO U KOHEUHOT0) PE3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS PabOTHI;

- pedaekcus;

- npe3eHTaIus padoThl.

10 MeToan4yeckne peKOMeHIAIUN J1JIS NIPenoaaBaTes

B3aumopeiictBue npenopaBarenss €O CTyAGHTaMH MOXXHO pas3feluTb Ha HECKOJIBKO
COCTABJIIOLINX — JIEKIIMOHHbIE, MPAKTHUYECKHEe U J1abopaTOpHbIE 3aHATHS M KOHCYJIbTHPOBAHHE.
IIpenogaBaTens AODKEH MOCIEAOBATENBHO BBIUATATh CTYACHTAM ps JEKUUH, B XOAE KOTOPBIX
ClIeAyeT COCPENOTOYUTh BHUMAaHHME Ha KIIOYEBBIX MOMEHTAaX KOHKPETHOIO TEOPETUYECKOrO
MaTepHuaia, a TaKKe OpraHu30BaTh IPOBEACHUE MPAKTUYECKUX 3aHATHH TakuM 0Opa3oM, 4TOOBI
aKTUBU3MPOBATh MBIIUICHUE CTYJEHTOB, CTHMYJIHPOBATh CaMOCTOSITEIBHOE W3BICYEHHE HMH
HE00X0MMON MH(POPMALIMU U3 Pa3IUYHBIX UCTOYHUKOB, CPABHUTENBHBIM aHAIN3 METOAOB pPELICHUH,
COIOCTABJICHUE TIOYYEHHBIX PE3yJIbTaTOB, (POPMYIMPOBKY M apryMEHTAINI0 COOCTBEHHBIX B3TJISIOB
Ha MHOTHE criopHbIe TipoOiemMsl. [lepes HauanoM npenogaBaHus Mperno aBaTeo He0OX0uMO:

- U3y4uTh pabouyro Mporpammy, el U 3a7aul JUCIUILINHEI,
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- YeTKO MPEJICTABIIATH ce0e, KaKue 3HaHUs, yMEHHUS M HAaBBIKH JTOJDKEH MPUOOPECTH CTY/ICHT; -
MO3HAKOMUTCS C BUJIAaMH Y4eOHOM pabOThl; - H3YUUTh CO/IEPIKaHUE Pa3AesioB JUCHUIUINHBL.

B Xone NeKIMOHHOro 3aHATUS NPENojAaBaTeib JOKEH Ha3BaTh TeMy, ydyeOHbIE BOIPOCHI,
O3HAKOMMTH CTYJIEHTOB C IIEPEUHEM OCHOBHOM U JOTIOJIHUTENBHOM JIUTEPATYPHI IO TEME 3aHATHS.

Bo BcTynuTenbHOM 4acTH JieKIMHM OOOCHOBAaTh MECTO U POJb M3Yy4aeMOH TeMbl B yueOHOMH
IUCLMIUIMHE, PACKpPbITh €€ MpakTudeckoe 3HadeHwe. Ecium uuTtaercss He mnepBas JIEKUUs, TO
HE00X0IMMO YBA3aTh €€ TeMy C IpeAbAyINeH, He HapyIIasi JOTMKH H3JI0KEHHUsI yueOHOro Marepuara.
Jlekuuio crneayeT HauMHATh, TOJIBKO YETKO 0003HAYMB €€ XapakTep, TeMy U Kpyr Te€X BOIPOCOB,
KOTOpbIE B €€ Xo/1e OyyT pacCMOTPEHBI.

B ocHOBHOW 4YacTW JEKIHMH CIIEIYeT pPAacKpbIBaTh COJEpKaHHWE Y4YEOHBIX BOIPOCOB,
aKLEHTUPOBaTh BHUMAaHME CTYJEHTOB HA OCHOBHBIX KaTeropusix, SBICHUSAX U Ipoleccax,
0COOEHHOCTSIX MX IMpOoTeKaHMs. PacKpbIBaTh CYIIHOCTh U COAEP)KaHUE PA3IMUYHBIX TOUEK 3pEHHS U
HAaYYHBIX I1OX0J0B K OOBSICHEHUIO TE€X WM UHBIX SIBIEHUH U mpouecco. ClieayeT apryMeHTHPOBAaHO
000CHOBaTh COOCTBEHHYIO IMO3MIIMIO TI0 CIIOPHBIM TEOPETHYECKUM BompocaM. [IpuBoANTE pUMEPHI.
3azaBath MO X0y M3JI0KEHUS JEKIMOHHOIO MaTepHajla pUTOPUUECKHE BOIIPOCHl U CAMOMY JaBaTh Ha
HUX OTBET. DTO CIOCOOCTBYET aKTHBHM3AllMU MBICIUTEIBHON AEATENbHOCTU CTYJIEHTOB, MOBBIILIEHHIO
UX BHHUMaHUS M UHTEpeca K Marepualy JEeKUuHM, €€ coaepxkanuroo. IIpenomaBarens nosmkeH
PYKOBOJIUTH pabOTO CTyIEHTOB 1O KOHCIIEKTUPOBAHHIO JIEKIIMOHHOTO Marepuaja, MOTYepPKUBATH
HEOOXOIMMOCTh OTPAKEHHUS B KOHCIEKTaX OCHOBHBIX IMOJIOXKEHUH M3ydaeMON TeMbI, 0CO00 BB
KaTErOpUKHBIN arnmnapar.

B 3axmrounTtenbHON YacTu JEKIMM HEOOXOAMMO CPOpMYIUpPOBaTH OOIIME BBHIBOJABI 1O TEME,
PacKpbIBAOIIME COJEPKAHUE BCEX BOIIPOCOB, IMOCTABJIECHHBIX B JeKIUU. OOBABUTH IUIaH OYEPETHOTO
MPAaKTUYECKOTO WM JJabOpaTOPHOTO 3aHATHS, 1aTh KPaTKUE PEKOMEHJIAIMHU 10 MOATOTOBKE CTYAEHTOB
K MPaKTHYECKOMY 3aHATHIO WM JabopaTopHoil padore. OmnpenenuTs MECTO U BpeMsl KOHCYJbTallH
CTYJEHTaM, TOXKEJIaBIIUM BBICTYNIUTh HAa 3aHATUU C JOKJIaJaMU M pedepaTamMu IO aKTyaJbHBIM
BOIIPOCAaM OOCYKJ1a€MOM TEMBI.

Lenp npakTUueckux U Ja0OpaTOPHBIX 3aHATUH - 00ECIIEUUTh KOHTPOJIb YCBOCHMS Y4eOHOIro
MaTepuala CTyJeHTaMH, PaclIUpeHue U yriryOjeHne 3HaHuH, NOJYyYEHHBIX UMHU Ha JICKIHSIX U B X0/
camocTosiTenpHOM paboThl. IloBbimieHne >3()PEKTUBHOCTH MPAKTUUYECKUX 3aHSATHH JIOCTHTaeTcs
IIOCPEACTBOM CO3JaHMsI TBOPYECKOW OOCTAHOBKH, paclojararoleil CTYJEHTOB K BbICKa3bIBaHHUIO
COOCTBEHHBIX B3IVIAZOB U CYXAEHUI M0 00CY’KAaeMbIM BOIPOCaM, JKEJIaHUIO Yy CTYAEHTOB I10paboTaTh
y IOCKH IIPH PELIECHUU 3a4a4.

[Mocne Kaxooro JIEKIIMOHHOTO, JIAOOPAaTOPHOTO W TPAKTUYECKOTO 3aHATHSA  CIeNaTh
COOTBETCTBYIOIYIO 3allUCh B JKypHaJlaX ydeTa IOCELIaeMOCTH 3aHATUH CTYIAEHTaMH, BBISICHUTH Yy
CTapoCT Y4eOHBIX TPy HPUYMHBI OTCYTCTBUSI CTYJCHTOB Ha 3aHATUAX. [IpOBOAWTH TpYINOBBIE U
WHAVBUIYaAJIbHBIE KOHCYJIBTALUN CTYIEHTOB IO BOIPOCAM, BO3HHMKAIOIIMM Yy CTYIEHTOB B XOJ€ HX
MOJATOTOBKU K TEKYIIEH M MPOMEXYTOUYHOM aTTecTaly MO y4eOHOW TUCUUIUIMHE, PEKOMEHJ0BaTh B
MOMOIIb Y4eOHBIE U IPyTHe MaTepUalbl, a TAK)Ke CIIPAaBOYHYIO JIUTEPATYPY.

DK3aMeH MM 3a4eT M0 JUCLUIUIMHE MPOBOAUTCS B (JOpPME YCTHOTO OTBETA C MOCIEAYIOIIEeH
MHAMBUYaIbHON Oecefol CO CTYJIEHTOM Ha OCHOBE KOHTPOJBHBIX BOMPOCOB. OIeHKA BBICTABISAETCS
npenoaaBaTenieM U 00bsIBIIsIeTCs Mocie oTeeTa. [lpenonasarens, NpUHUMAIOIIMK 3aUeT WIN DK3aMEH,
JIMYHO HECET OTBETCTBEHHOCTH 3a NPAaBUIILHOCTD BBICTABIEHHS OLIEHKH.

11 OcobenHocTH peanu3annu JUCHUILINHBI «/IMHeliHas ajareOpay» AJis1 HHBAJIUIOB U JIUIL €
OrpaHNYeHHbIMH BO3MOKHOCTSIMH 310POBbSI

OOyuenne mno aucuuiuinHe «JIuHeWHas anreOpa» WHBAJIUAOB W JIMIl C OTPaHUYEHHBIMH
BO3MOKHOCTSIMU 3710poBbs (masiee OB3) ocymiecTBiseTcs mpenoaBaTesieM C y9eTOM O0COOCHHOCTEH
MCUXO(U3UYECKOTO PA3BUTHUS, WHAWBHIYyATbHBIX BO3MOXHOCTEH W COCTOSHHS 30POBBS TaKUX
o0ydaromuxcs.
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O6yqa10111He<:51 C OIpaHNMYCHHBIMHU BO3MOXHOCTAMHU 3OO0POBbBA o0ecIreyeHbl OJICKTPOHHBIMHA
06pa3OBaTCJ'IBHLIMI/I pecypcamMu B (I)opMax, AAalITUPOBAHHBIX K OFPAHUYCHUAM UX 310POBbA.
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[Tpunoxenue A k paboueii mporpamme

CTpyKTypa U cojep:kaHHe TUCHHILINHBI «/IMHeiiHas anredpa» Mo HANPaBJIeHUIO OATOTOBKHU
15.03.04 ABTOMaTH3anMs TEXHOJIOTHYECKHUX NPOLECCOB U NMPOU3BOACTB (0aKaiaBp)
OuHo-3204Hast popma 00yueHust

Buanl yueoHO# padoThl, BKIIOYAS DopMblI
CaMOCTOSATEJbHYIO padoTy Buasbl caMocTosTeILHON padoThl | aTTecTAllMU
n/n Paznen CTYJAECHTOB, U TPYA0EMKOCThH B CTY/JA€HTOB *
yacax
J |II/C | Jlag | CPC |KCP | AC | YO | P33 P (Kp | T ) 3
1.1 DNeMeHTHI TMHEWHOH anreOphl. DJIeMEeHTHI BEKTOPHOU aireOpsl 2 20 +
12 AHanuTU4ecKkas TeoMeTpHUs Ha IUIOCKOCTH M B IPOCTPAHCTBE. 4 4 20 .
KpuBble 1 TOBEpXHOCTH BTOPOro MOPSIIKA
1.3 [penen u HeNpepBIBHOCTH (PYHKIIMU OJHOM MEpEMEHHON 6 4 18 +
1.4 HuddepennmanpHoe ncuuciienne GyHKIINA OTHON IEPeMEHHOMN 6 4 20 + +
Dopma ammecmayuu 1 1 1 €]
Bcero yacoB 1o AUCIUIIIIMHE B IEPBOM CEMECTPE 18 12 78
Ounas popma o0yueHust
Buanbl yue0Hoil padoThI, BKIIOYast ®opmbl
CAMOCTOSITEJIbHYIO padoTy Buabl camocTosiTeIbHOM padoThl | aTTeCTALUM
n/n Paznen CTYAEHTOB, 1 TPYA0EMKOCTb B CTYAEHTOB *
yacax
J | I/C | Jlad | CPC | KCP | JIC | YO | P33 P [Kp | T 9 3
1.1 DOreMeHTbI TMHEHHOH anreOpbl. DJIeMEeHTHl BEKTOPHOH anreOpsl 2 6 14 +
12 AHanuTH4ecKas TEOMETpUsl Ha IUIOCKOCTH U B IIPOCTPAHCTBE. 4 2 16 N
KpuBble 1 TOBEPXHOCTH BTOPOro HOPSIIKA
1.3 [Ipenen u HeNPepBIBHOCTH (PYHKIIMU OHOM MEpeMEHHON 4 8 14 +
1.4 Huddepennuansaoe ncuncnenne GyHKINA OJHON TEPEMEHHOM 6 10 16 +
Dopma ammecmayuu 1 1 1 C)
Bcero 4acoB no IuCUUIUIMHE B IEPBOM CEMECTPE 16 32 60

* — CokpameHusi (pOpM OLEHOYHBIX cpeacTB cM. B [Ipuioxennu B.
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[Tpunoxxenue b k paboueii mporpamme

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHUSA POCCUNCKOMN ®EJIEPAIINN
®EJEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbBHOE YUYPEXXJIEHUE BBICILIEI'O OBPA30OBAHMSI

«MOCKOBCKMI NOJMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKMH MOJIUTEX)
JIEKTPOCTAILCKMI HHCTHTYT (puianan) MOCKOBCKOI0 MOJTHTEXHHYECKOTO
YHUBepcUTeTa

Hanpasnenue noarotroBku
15.03.04 ABTOMaTH3anMs TEXHOJTOTHYECKHUX MPOLECCOB U NMPOU3BO/JICTB

HamnpasrieHHOCTE 00pa30BaTeNbHOM MPOTpaMMBbl
«P000TH3MpPOBAHHBbIE KOMILIEKCHD)

dopma 00ydeHHsI: OYHASI, OUHO-320UHAS

Buapl npodeccronanbHO 1esITEIbHOCTH:
MIPOEKTHO-KOHCTPYKTOPCKAS.

Kadenpa: «I[Ipuknannas maremaTuka u MHGOpMaTHKa

®OH/I OHNEHOYHBIX CPEJCTB
O JUCIHUIIVIMHE
«/IuneiiHas aaredopa»

Cocras: 1. [Taciopt poHma OIICHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEJCTB:
pa3HOYPOBHEBBIE 3aJ]au U 3aJjaHMsl,
KOHTpOJIbHAsA paboTa, YCTHBIH omnpoc,
TECTOBBIE 3aJJaHMsI, BOIIPOCHI K 3a4€TaM U
HK3aMEeHaM

CocTaBuTeb: 1011

Ainexcees I1.J1.

Onektpoctanb 2024
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[TactiopT oHIa OIIEHOYHBIX CPEJCTB MO AUCIUILINHE «JIMHelHas anreOpay

HanpasiieHue noarotoBku
15.03.04 ABTOMaTH3anMs TEXHOJIOTHYECKHUX MPOLECCOB U MPOU3BO/ICTB

HanpasienHoCcTh 00pa3oBaTeNIbHOI MPOTrpamMMbl
«P000TH3MPOBAHHBIE KOMILJIEKCHD)

YpoBeHb Dakajiappuat

dopma 00yueHus
O04YHas1, 0YHO-3204HAS



Ne n/m | KoHTpoaupyemblie pa3zienbl (TeMb)

JVCIIATUTHHBI
1. DJIEMEHTHI JIMTHEWHON anreOphI
2. | DneMeHTHl BEKTOPHOH anreOpsl
3 AHanuTHuecKas TeOMeTpHUs Ha MJIOCKOCTHU U B
" IPOCTpaHCTBE.
4 [Ipenen u HenpepbIBHOCTH (PYHKLIUU OJTHOM

MIEPEMEHHOMN

[IpomexxyTouHas arrectauus

19

Kon xonTponmupyemoi
KOMIIETEHIINH (FUTH €€
YacTH)

OIIK-1
OIIK-1

OIIK-1

OIIK-1

HaunmenoBaunue
OIICHOYHOT'O
CpencTBa

VYcTHbIN onpoc
Pemnrenue 3anau
KoHTposbHas
pabota

DK3aMeH



IMOKA3ATEJb YPOBHSI C®OPMHUPOBAHHOCTH KOMIIETEHIIUI

«/InHeitHas ajaredpa»

®I'OC BO 15.03.04 ABToOMaTH3anus TEXHOJOTHYECKUX MPOIECCOB H MPOU3BOICTB

B npouecce 0cBOCHUS JaHHOM JUCHUILTUHEI CTYJCHT (JOPMUPYET U IEMOHCTPUPYET CIEAYIOMINE KOMICTEHIINH:

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma Crenenu ypoBHeil 0CBOeHUsI
HUHJEKC dopmupoBanus OLIEHOYHOTI 0 KOMIIeTeH NI
®OPMYJIMPOBKA KOMIIETEeHIHI cpeacrBa
OI1K-1 [IpumensTs 3HaTh: JIEKIA, YO, ba3oBblii ypoBeHb
€CTECTBCHHOHAYYHBIC | OCHOBHBIE MOJOKEHHS MATEMATHKH JIJIsl PEIEHUS camocrositenbHas  |K/P, BIQJEET  HABBIKAMM  PabOTHI c
OOLIENHKEHEPHBIE 3a/1a4, BO3ZHUKAIOIINX B xojie npodeccuonans pabdora, T, P33, OCHOBHBIMH TIOHATUSMU U METOIAaMH B
3HaHW, METOBl0if NesTeIbHOCTH. NpPaKTUYECKHUE 3a4er, paMKax JAUCHUILIINHEL
MaTEMaTHIECKOTO AHAIN3A Yy jorh: 3aHATHA 3K3aMeH IoBbILIEHHDIIT YPOBEHD
U MONCIMPOBAHUA B ycnonp3oBaTh METOABI MAaTEMaTHYECKOTO aHAIIM3a CBOOOJHO  BIIANCET MATEMATHYCCKUMH
PO ecCHOHANBHOM JUIL  ONHMCAHUS  OCHOBHBIX  3aKOHOMEPHOCTEH, METONaMU u NpuUHIHATIaMU
ACATCIBHOCTH JEACTBYIOIIMX B nporecce W3rOTOBIICHUSA nprHOOpeTeHus, HCIOIB30BAHNA u
npoxyKimH. Baajers: OOHOBJICHUS Ooiee § TITyOOKHX
- HaBBIKAMU [IPUMEHEHHS COBPEMEHHOTO MATCMATHIECKUX  SHAHUM,  BIIANCCT
MaTeMaTUYECKOr0 HHCTPYMEHTAPHS ISl PELICHUS PasITIHBIMHA criocobamn cbopa,
00paboTKH u MPUMEHEHUSI

poheCCUOHANBHBIX 33]1a4;
- METOaMHU MaTEeMaTHUYECKOTO aHan3a U
MOJIETUPOBAHHSL.

MaTeMaTH4ecKoi nHpopMaLuy;




IlepeyeHb OLIEHOYHBIX CPEACTB MO AUCHUNINHE «/IuHeliHas aaredpay

/1

Haumenosanue
OILIEHOYHOTO
cpeacTBa

Kpartkast xapakTepucTHKa OIICHOYHOTO
cpencTBa

IIpencrasienue
OLICHOYHOI'O CPEJCTBA B

DOC

KonTtponbHas
(camocTosiTenTbHAs)
pabora (KP)

CpenctBo MpPOBEPKHM YMEHUN MPUMEHSTH

OIPCACIICHHOI'O TUIIA 10 TCME WUJIN pasaciy

Komrekr KOHTPOJIb

[MOJYYCHHBIC 3HAHUA JJIs1 peHIeHus 3aJadyHbIX 3a/IaHUH 110 Bapu-

aHTaM

Pa3noypoBHeBbIE
3a]aud U 3aJJaHus
(P33)

Pa3nuuaror 3a1a4u U 3a1aHUS:

a) PEeNpOSYKTUBHOTO YPOBHS, MO3BOJISIONINE
OLICHUBaThb M JMAarHOCTUPOBaTh 3HAHUE
(dakTHueckoro marepuana (6a3oBble MOHATHS,
QITOPUTMBI, (DaKThl) M YMEHHE MPABUIBHO]
WCIIONb30BaTh  CIICHUANBbHBIE TEPMHHBI U
MOHSTHSA, Y3HaBaHHE OOBEKTOB H3YYEHUS B
pamKax OTIpeIeNIEHHOTO paznena
TTVICTIATUTHHEI,

0) PEKOHCTPYKTHUBHOTO YPOBHSI,
MO03BOJIAIOIINE OIICHHBATH "
TUarHOCTUPOBaTh YMEHHUS CHHTE3HpOBATh,
aHaJIM3UPOBaTh, 0000mIaTh (QaKTUYECKHH H
TEOPETUYECKUN MaTepHai v
(bopMyIHpPOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHHMEM TPUYMHHO- CJIEJCTBEHHBIX
CBsI3€;

B) TBOPYECKOTO YPOBHS, IIO3BOJISIOIIHE
OLICHUBaTh W JUArHOCTUPOBATH yMEHWUS,
MHTETPUPOBATh 3HAHUS Pa3IMYHBIX 00JacTel,
ApryMEHTUPOBaTh  COOCTBEHHYIO  TOYKY
3peHMUsl.

KomM1uiekT pazHoypoB-

HEBBIX 3a7a4 U 3aJJaHui

VYeTHBI o1poc

cobece0BaHue,
(YO)

CpeacTBO KOHTPOJIS, OPraHM30BAHHOE KaK
cIieIanbHast Oecena e JarOTHIeCKOro
paboTHMKAa ¢ OOyYaromuMcs Ha TEMBI,
CBSI3AHHBIE C W3Y4YaeMOW MHUCIUIUIMHOM, U
paccYrTaHHOE Ha BBISICHEHHE 00beMa 3HAHUU
00yyJaromerocs Mo OnpeneIeHHOMY pas3feny,
Teme, mpobaeMe u T.11.

Bompocs! 1o e
Mam/pazziesiaM JIUCIH
IIJIUHBI

Tect (T)

Cucrema CTaHIApTU3MPOBAHHBIX 3aJaHUM,
MO3BOJIAOIAS ABTOMAaTU3UPOBATh MPOLEAYPY
W3MEpPEHUsI YpPOBHS 3HAHMM UM  YMEHUH
00yyJaromerocs.

doHng TeCTOBHIX 3a1a-
HUU

DK3aMeH

WtoroBas popma orieHKH 3HaHUN. B BbICIIHNX
Y4eOHBIX 3aBEJCHUAX HPOBOJSATCA BO BpeMs

Bonpocs! k 3x3aMmeny

YK3aMEHAIIMOHHBIX CECCHUH.

KoHTpoJbHbIE BOIPOCHI M 321aHUS 1JIS1 IPOBeJAeHHUS MPOMEKYTOUYHOM aTTeCTALNHU
dopmupoBanmne komnerennuii OIK-1

Ne

Bonpocsl

Ik3amen (1 cemectp)
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Omnpenenenue Bekropa. Onepanys cI0XKeHUs] BEKTOPOB M ONEPALNsl YMHOXKEHHS
reOMETPUYECKOr0 BEKTOpa Ha BEIIECTBEHHOE YKCIIO0. [IpaBmilo TpeyronbHUKa U IPaBUIIO
napaenorpaMma.

KommianapHOCTh ¥ KOJUTHHEAPHOCTHh BEKTOPOB, OPT U MOJYJIb BEKTOPA.

3. Anrebpanyeckie CBOICTBA JIMHEHHBIX OoNepaluil HaJl BEKTOPAMHU.

4. JluneitHple KOMOMHAIIMKM BEKTOpOB. JIMHelHas 3aBUCHMMOCTb WM JIMHEHHAs HE3aBUCHMOCTD
CUCTEMBI BEKTOPOB.

5. basuc cuctembl BeKTOpoB. EAMHCTBEHHOCTD pa3iioKeHUsl BEKTOpa Mo JaHHOMY Oasucy.
Onpenenenue onepauuu CKaJIIPHOTO YMHOMKEHHUS BEKTOpoB. (CBOWMCTBa CKaJsIPHOIO
IIPOU3BEJICHUS] BEKTOPOB.

7. BolpaskeHue 1nuHbI BEKTOPA U yIila MEXAY BEKTOpaMU 4epe3 CKAIpHOE IPOU3BEICHUE
BEKTOPOB.

8. BoipaxkeHue ckaisipHOro Npou3BEeHUsI Yepe3 KOOPAUHATHI BEKTOPOB-COMHOKUTENEH
OTHOCHUTEIIFHO OPTOHOPMHUPOBAHHOTO (CTaHJApTHOTO) Oasuca.

9. Martpuiibl, TUIIBI MaTpHLL (ONIpeesIeH s, TpuMepsl). JInHelHble onepanuy Hax
MaTpULIAMU: OTIepalysl CI0KEHUSI MAaTPHULL U OTlepalysi YMHOKEHUSI MaTPHUIIbl Ha YHUCIIO.
Wx cBoiicTBa (popmynmpoBku 06€3 10Ka3aTeIbCTB).

10. | Onpenenenus onepauuu TpaHCIIOHUPOBAHUS U ONIEpallMd YMHOXKEHUS MAaTPULl U UX
cBorcTBa ((HOpMYIUPOBKU 0€3 TOKA3aTEIbCTB).

11. | Panr maTpuIisl

12. | DnemenTapHble MpeoOpa3zoBaHUs MATPHULBL.

13. | HaxoxxaeHue paHra MaTpHIbl IIyTeM IPUBECHUS €€ K CTyIIeHYaToMy BUy (Ha MpuMepe
KOHKPETHON MaTpHILIbI).

14. | OnpenenuTenu KBaJIpaTHBIX MaTPHIL 2-TO U 3-TO MOPSIKA.

15. | OnpenenuTenu KBapaTHBIX MAaTPUILl IPOU3BOJIBLHOTO MOPSIIKA.

16. | OmnpeneneHus MUHOPA U aareOpanyecKoro JOMOJHEHUS JIEMEHTa MaTPHLIbI.

17. | CpoiictBa ompenenuteneii  (GOPMYIHPOBKH, TPUMEpPHI  UCIIOJNB30BAaHUS  CBOWCTB
onpeIeTUTENEH).

18. | OGpaTHas MaTpuIla U METOJ €€ HaxoXkaeHus ((popMyIMpoOBKa alropuTMa).

19. | Cuctembl TUHEHHBIX YpaBHEHUH U UX KIacCU(UKAIM 110 YUCITY pelIeHHH (COBMECTHBIE,
HECOBMECTHBIE, OIpe/IeJIeHHbIE, HEONPEIETICHHBIE), TPHUMEPHI

20. | HeoOxonumoe 1 IOCTaTOYHOE YCIIOBHE COBMECTHOCTH CUCTEMBI TMHEHHBIX YpaBHEHHH
(6e3 noka3aTenbCTBA).

21. | OOuiast Teopus pellIeHUs] CUCTEM JTMHEHHBIX ypaBHEHUN. PelieHue cucteM JTMHEHHBIX
ypaBHeHul MetonoM Kpamepa. [Ipumepst.

22. | MarpuyHas (opMma 3alKucu CUCTEMBI JINHEHHBIX ypaBHEHUH. Pelenne TnHeHbIX
MAaTpUYHBIX YpaBHEHUU. Penienre onpeneaeHHon CUCTEMBbI JIMHEHHBIX YPaBHEHUM
MaTPUYHBIM CIIOCOOOM.

23. | Pemenue cucreM JHUHEWHBIX ypaBHeHU MeToaoM ["aycca. [Ipumepsr.

24. | KoopauHaTHas TNIOCKOCTh. Y paBHEHHE MPSIMOI B KAHOHUYECKON U MapaMeTpUIecKoi
¢dopmax (BbIBOJ YpaBHEHUI, T€OMETPHUECKUI CMBICT KO (UIIEHTOB, IPUMEPBI).

25. | Yron Mexay NpsMbIMU Ha TUIOCKOCTH.

26. | IlapannenbHOCTh U MEPIEHAUKYISAPHOCTD MPSIMBIX Ha MIIOCKOCTH.

27. | YpaBHEHHS TUIOCKOCTH B MPOCTPAHCTBE (BBIBOJ yPAaBHEHHS, T€OMETPHUECKHI CMBICIT
K02(ppHULIIEHTOB).

28. | YpaBHeHUs MPSIMOK B TPOCTPAHCTBE (BBIBOJ YPAaBHEHUS, TE€OMETPUUECKHUIN CMBICT KOA(-
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GUIEHTOB).

29. | Yron Mexay NpsSMbIMU B IPOCTPAHCTBE.

30. | Yroa MexIy IMIIOCKOCTAMHU

31. | Yron mexay npsiMOii U TUIOCKOCTBIO.

32. | [apannensHOCTh U MEPIICHANKYIPHOCTD MPSIMBIX B IPOCTPAHCTBE.

33. | [lapannenbHOCTh U MEPHEHINKYIISIPHOCTD IJIOCKOCTEH.

34. | IlapannenbHOCTh U MEPIIEHANKYISIPHOCTD MPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTBE.

35. | IloHsiTHE O KPUBBIX 2-TO MOPSIKA HA TUIOCKOCTH.

36. | IlonsTre QyHKIMM 01HON NIepeMeHHOM. O0IacTh oNpeieIeHUs] 1 MHOYKECTBO 3HaUEHHH
GyHKIHH.

37. | CnocoOsbl 3aganus Gpynkuuit. ['paduk hyHKIHN.

38. | OcHOBHBIC CBOMCTBA (PYHKIIHIA: YETHOCTh (HEYETHOCTH), OTPAHUYCHHOCTH,
NEPUOANYHOCTH, MOHOTOHHOCTb.

39. | Knaccuduxkanus QyHkuit: anredOpandeckue u TpaHcueHaeHTHoie. Cyneprno3umus
¢ynkuuit. O6paTHas QyHKIHA.

40. | OcHOBHBIE An1eMeHTapHble QyHKIMK (mpumepsl). MIX cBoiicTBa u rpaduku.

41. | YucnoBas nocnenoBaTeabHOCTh. [peaen mocieaoBaTenbHOCTH.

42. | Tlpenen ¢pyHkimu B Touke. OTHOCTOPOHHUE TIPECITbl PYHKIIMHA B TOUKE (OMpEaCIICHUS).
[Ipumepsr.

43. | beckoHeUHO MaJible BETMYMHBI U UX CBOMCTBA.
Teopema 0 CBSI3U MEXIY MpenenoM QyHKIUN U OECKOHEUYHO MaJIOi BETMYUHOM.

44. | beckoHeYHO OOJBIINE BEINYNHBI M UX CBOIicTBA. CBS3b MEX1Ty OECKOHEYHO MAJIBIMU U
0EeCKOHEYHO OOJIbIIMMH BETMYMHAMHU.

45. | [Ipengen cyMMbl ¥ ipou3BeACHUS (HYHKIIMMA, TIPEACIT YaCTHOTO.

46. | IIpumepbl HCIIOTB30BAHUS TEOPEM ISl BBIYMCICHUS KOHKPETHBIX MPEJIEIIOB.

47. [Ipupamenue pyHKIMU B TOUKe (OnpeneneHue, npuMmepsl). Teopema o HeNpepbIBHOCTH
3JIEMEHTAPHBIX (PYHKIUH B TOUKE.

43. | HenpepbIBHOCTH CyMMBI, IPOU3BEACHHSI, YACTHOTO HETIPEPHIBHBIX (DYHKITHH.

49. | IIpumepbl BBIYUCICHUS TPEAEIOB HENPEPHIBHBIX (DYHKIIHA.

50. | IlepBeIii 3amMeUaTEeNLHBIN TIPEIET.

51. | Bropoti 3amedarenbHbIe Tpe/ie.

52. | Touku pa3pbiBa QYHKIMH U X KIaCCUPUKAIHS (OTIPEIEICHUs, IPHUMEPHI).

53. | HempepbIBHOCTD (DyHKIUIT HA TPOMEKYTKE.

KoHTpoJibHbIe BONPOCHI U 3aaHUs JJs POBeIeHUsI TEKYIIero
KOHTPOJISI 1O JucHuIuinHe «/Iuneiinas anredopa»
KontpoJabHbie pa6oTsl popMupoBaHue
komnetrenuuii OIIK-1

TEMBbI

TemaTuka 3a1aHMil M 32124 AJI1 KOHTPOJIbHBIX padoT

1 cemecTp
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«MaTpunbl H CHCTEMBI JAHHEiHEIX YPABHEHHIT»
§ & 7 2
1. BeiqucnuTe OnpeaenuTens 1 2 34
=% =3 Bl
1 3 5 4
3 4 -1 3 1 2
2. Pemwmte MaTpuyHoe ypasHeHne: X ( & ZJ( 4 5] = ( u TJ :
3. Beruucnnte 00paTHYO MATPHILY JUIA MAaTPHUEL A 1BYM: cnocofaMH U BBINOIHHTE HPOBEp-
2 5 -1
EY:A=|-1 3 =2].
0 -6 3

4. Pemnts cucTeMy ypasHeHHH TpeMa cnocobamu (no gopmynam Kpamepa, metonom Fayeca
6x+3y+5z=8
H ¢ IOMOLIB 00paTHON MaTPHUBL): ) 34 L9 4 4-29 -

4x+3y+T7z=13

«BexkTopHan aaredpa»

1. Ko/iMHEapHeIE JH BEKTOPHI T, U Ty, NOCTPOEHHEIE 110 BeKTOpaM & u b 7
a={.,-23}.b={3,0,-1}.5=2a+4b.¢,=3b-a.

2. Hanmucars pazioxeHHe BEKTOpa X 110 BeKTOpaM P . § u T :

X ={—2,4,7} P ={U,l12}, §={l,ﬂ,1}, r= {—1..2,4} 3

3. Haiiti KocHHYC yria MeX1y BEKTOPaMH AB u AC, ecnn A=[L—2,3), B =(U,—1,2)ﬁ
C=(3,4,5).

4. BLIMHCIIHTL TI0M[a/1h MAPANIEOrpaMMa, NOCTPOGHHOTO HA BEKTOpax @ u b -
a=p+23.b=3p-7.1p|=1.13|=2. (B.9)=x/6.

5.KomnnanapHel 11 BEKTOpEI 4 . buc?la= {2,3,1} b ={—L0,—l} = {2,2,2} .
6.Berucants 00bem TeTpadipa ¢ BepluHHaMy B Toukax 4. A,. A;. A, uero eeicoty, ony-
IWEHHYIO U3 Bepuuasl A, va rpane 4 4, 4.4 =[1.,3,6), A, =(2., 21y A4 =(—1,U,1],
4, = {—4, 6, —3}.
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H«AHAINTHYECKAA TeOMETpHs»

1. Hafith ypagHenHe npamoii, npoxoaaweii vepes rouxy A(1.-3) nepneHauxy1apHo BeKTOpPY
a=(42).
2.Haiitu paccrosuue ot Touku M 10 MI0CKOCTH, NpoXoasieil Yepes TPH TOHKH
M\ M, ,M,: M,(-1,2,-3), M,(4-1,0) . M,(2;1;-2), M,(1;-6;-5).
3. Hanucars ypapHeHHE [UIOCKOCTH, NPOXOAIIEH Hepes TOMKY A NepleHIHKYIAPHO BEKTOPY
BC, ecnn A(-1:3:4). B(-1:5:0). C(2:6:1).
4 Haiiti yron mMexay niuockoeramu x —3y+z=1=0ux+z-1=0_
SHaiiti koopauHaTh! Toukn A, pasHoyaanennoi ot touex B u C: 4(0,0,2). B(3,3.1).
C(4.1,2).
tHanucats kaHoOHHYeCKHe ypaBHeHus npsamoii: X —3y+2z+2=0, x+3y+z+14=0.
1 y-3 ¢l

S

H IJIOCKOCTH

THaiiti Touky nepeceueHHs npaMoi

x+2y—5z+20=0.
8. Haiitu Touxy M|, cummerpuunyio touke M(2,—11) ortnocuTensso npamoii
x—45 y+3 =z-2

1 =05 1

«llpenenkn

2 _
L. fim ¥ +Hl-x . ]imm(dxg +.‘E—I)3' — 2x"=3x-2
X

o 46 x>+ 235" ~7x-10

g x4+l
4. ]jmc093x—cos4_r5. hmlan(;:{x—z}] 6. tm 2x+3
x—=0 x.arctgzx x—2 x =4 x—x| Fy+4
7 LR 8. log,(1+3x)9 =
! o ogw‘ L5 L I s
=l x44 =0 aresmdx  xl sin(x—l]

1 e
x +1

10. him arctanx qq lim 3: 12. Heenenopats HA HENPEPRIBHOCTE V' =
=2 2y 1——0
’ T
sm2x mnpH X< 2
y=

3 T
3 -
13. TTpu kakoM 3HA4eHHH @ (YHKUHA HENPepLIBHA L= HpH. X :*E
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4x—x"
4

1. CocTaBuTh YpaBHEHHE HOPMAIH K JaHHOH KPHBOI B TOUKe ¢ aDCUHCCOH X, , ecin
y=—-x, = 2

2. Haittu nponssoanyto: y =
3. Haiitu nponseoanyro 1_: ,ECIM Y =
4. CocTaBuTk YPaBHEHHA KACATENBHOH M HOPMANHK K KPHBOH B TOYKE, COOTBETCTBYIOLIEH 3HA-
YEHHI) NapameTpa =1, :

5. Haiitn npon3sonyio ykasarsoro nopsaka. ¥ = (2x° —7)In(x—1), y° =

[ L) s
6.Haiith npon3soanyto BTOPOro nopaaka V.. oT (JYHKUHH, 3a1aHHOH NapaMeTPHYECKH

12 ,
7. Hoxaszare, yro gyHkuus V = Xé€ ' yaoenetsopsaet ypassennio X' = (1—x7)y.

allponzBognbies

' 142D
1541+ x

37 +1 (£ i
-y =sin| —+
3 - 3

Y=asin’t,
y =acos’ tty,=m/3

o

l.z:ue“”r‘

b 2 2
e U=X"+¥ . V=XV.Haiiru —y——
L X}’—]Il(X+y2)=0.HaﬁTu§

- 2 2.9 J 52 3
2 Z—ID(X +y~ +2X+1). Mokasars, yro 87z 87z _

3. Heenenopars Ha sxctpemysm dyHknmio Z =X

«YacTubie NPOHIBOIHBIE

oz oz

ox Oy

dx

Ty | Py )

ax” oy
2

+j,f2 —Xy—-5y+4x-13.

Kpurepun oueHKH KOHTPOJIbHOMH PadoThI

Onenka
OTJIINYHO

Xopomo
Y I0BIIETBOPUTEIBHO

HeynosnersopurenbHo

Kputepun onenku:

Kpurepuii ouenku

MOJIHOE, TPABUIBHOE BBIMIONHEHUE 33JaHUd €  OTAENbHBIMU
Heno4uéTaMH; BeinoHeHue oT 90% u OoJree.

MPaBUJIILHOE BBIMOJHEHUE 33JJaHUN C HE3HAYUTEIbHBIM KOJIMYECTBOM
omKOoK; BeIoaHeHue 0omee 75% menee 90 %.

BBINIOJTHCHHE OCHOBHOM YacTH 3aJaHUi ¢ OIIMOKAMH ; BBIIOJIHCHUE
oonee 50% menee 75 %.

YaCTUYHOE BBIMIOJIHEHUE 3aJaHUil (MEHEe IOJIOBUHBI); OMYIICHHE
3HAYUTEIILHOI'O KOJIMYECTBA OIINOOK; BhINOJIHEHUE MeHee 50%.

OTIN4HO - 0T 90% 110 100% mpaBUIIBHBIX OTBETOB; XOPOLIO
- oT 75% 110 90% npaBUIbHBIX OTBETOB;
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YIOBJIETBOPUTENBHO - OT 50% 10 75% mpaBUIBHBIX OTBETOB;
HEYJIOBJIETBOPUTEIHHO - MeHee 50% MpaBUIIbHBIX OTBETOB.

Hepeqeﬂb 3az[anm71 H 3a1a4 IJidd PeIICHUsI HA IPAKTHYCCKUX 3aHATUAX

¢popmupoBanue komnerenuuii OIIK-1 1 cemecTp Aaredpa

-11 0 W (2 0 2]
BEQE“""- A1 |- [ —— 4 _( 1 3 s ] - D __ i 3 b ]

Jananne Ned. Pewnte cretemy 13 Nel merogom Dayeea,
Jananue Ned. PewnTes HOOAHOPOAH Y0 cueTeMy MeToaom Dayeca. Haiftta obmee pemenne u
BeIr uactuoe pemenne.
3am N+XL+254+3x=5
3x, + 2x, —4x, - 2x, =1
Sy +4x, + 4x, =11
pasn 3anapmne NeS. Pewmnte oaHOpoaHy e cHeTesy Merogom Daveca. Halirn obmee pemenne u ©CP.
2x, +6x, —9x, —9x, =0
dx, =5, +x, =0
3x, 430, — T —4dx, =0
X =31, + 2x; + 5x, =0
YACTE 3
3az: Jananme Nel. [Mokasars, 4To BEKTOPLI M, N, P 00pa3yioT GasHC B NPOCTPAHCTBE M PAIIOKHTE
sexTOp @ nosromy Gasmcy: M =(1,-12),7=(2,0,3). p=(-2,-11).a=(5-4,13).

Janaume No2. Jlanw sextopst M u 71. BuIACHMTE — KOTHHEAPHL! TH BEKTOps & u b

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

P
3ananme No3. Haitmn |@ |, ecnn |77 = 64/2, || = 2, (7. 7) =135", @ =67 — .
Jananue Nod. Jlan A ABC Haiitu £ B,ecnn A(1;-1;2), B(3;3:2),C(7:1;2).

3am Janaume NoS. [Ipu kakux "x° BEKTOpsl & M b NEPIEHIHEY IHpPHET
d=(x:1:=-4),b =(x=3:12:x).

Jananue Ne6. Haiitn nnomans napaiienorpaMaa, NOCTPOCHHOID Ha BCKTopax @ u b .

i M T
a=2m =51 b =m+n.|m|=12|m| =3, (m, ﬁ}zE.

Jananue No7. Haiirn mnowans tpeyronsanga ABC, ecom A(T; 2; -3), B(6; 5; 1), C(0; -2; -7).

HaC 33 nanne NeB. Jlansi BekTOpE @, b, © . BRIACHHTE — KOMIUIAHAPHE! 11 BeKTOPLL. Ecin BekToph!

&

HE KOMILIAHAPHEL, TO HATH 00BEM NAPATICACHHNCA, NOCTPOCHHONO HA BekTopax a.b, T u
OINPEISIHTE — KAKYE TPOHKEY OHH 00pasyor.
a(l;=1:5),b(2:4;=2),¢(3;0:1).

lNeomerpun

g

4aCcTh 4

Jananue Nel. TMpamas |, npoxoaurt yepes Touxy 4 napannensuo sextopy J . lpamas [,
NpoxoauT uyepes Touky B nepnenankynapuo sexropy i1 . Haiit TOUKY NEPeceycHns NPAMBIX H
yron mexay mumm, ecnn . A(3:5), g (1:3), B(0:5), n(=3:4).

Jananme Ne2. Jlana npaman fl_ [Tpaman -Fz npoxoaut uepes Toukn 4 u B Haiitu paccrosnne
ot ToukH nepeceuenns npamux [, n [, o npamoii [, .

I, {;‘:fif A(4:0).B(7:3). 1,:9x=12y+2=0.

Jananue Ne3. Haiiti pacctosume ot Toukn M, 10 nnockocTd @ , npoxoasuieii yepes Touky
A nepnesguxynapuo sexropy 1, ecnn M (0:1:7), A4(2;-1:4), 7 (6;22;-3).

Jananme Ned. Haiite yron Mesay MIOCKOCTEI0 @& W IIIOCKOCTEIO § , NPOXOAAIUCH Yepes TOUKH
ABuC,ecan @:5x+y+4z-28=0, A(5:2:5),B(3;7.0),C(—4;-3.-1).

Jananme Neb5, Janucars KAHOHHYCCKHE YPABHCHHA NPAMO, 3a1aHHOH 0DMHMH YyPaBHCHHAMHE.
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¥+2y-9:-10=0;
Ix+4y+8z-24=0.
Jananme Ne6. Haiit Touky nepeceucHus npamoit | o MI0CKOCTH & M YIOT MEHLY HHME.
x+2 yp =-1
X =J—=—: x:x+2y—3=-12=0.
3 4 -2 :
Jananue Ne7. Mpamas [, npoxogwt uepes touxn 4 n B. Tpaman [, npoxomut uepes Touxy

M nepnenaukynspro miockoet @ . Haittu yron mesay npameasvu 1) w15 1 BuisicHuTs — ne-

AAT JIH OHH B OJIHOH NI0CKOCTH MIIH CKPCLIHBAKOTCA.
A(9;-31), B(4;4-5), M (—-1;:11:-11}, a:2x+3y—z=—-1=0.

YACTE 5
Jananme Nel, Jns qanHol KpHBOH % + % =1 ykazate GOKYCHI, IKCUCHTPHCHTET, IH-

pextpicel. [TocTpoNTE KPHBYIO, H300paIHTE HOKYCLL, THPEKTPHCEL.
Jamanne N2, TMpusectn ypasnenne kpusoii 9% —25)" —18x+200y—616=0 k xanomnue-
CKOMY BHIY H NOCTPOMTE KPHBYIO.

Janapme Ned.  Jlnn aumefinoro oneparopa 4 3afansl 00paikl DA3MCHRIX JICMEHTOR
Ae , de,, Ae,. 3anucare marpuuy oncparopa A B Gasuce €, €,, €; 1 HaliTi obpa3
neMeHTa X

=78 438, -28,

3

P
)

Ag, =g —-2,+48,, Adg, =28 +2¢8, +38,,
Jananmue Ned, Haittn cobeTBeHHBE 3HAYCHUA H CODCTBCHHBIC BEKTOPRI IHHEHHOTO ONEPATOPA,

JAMAHHONO B HEKOTOpOM Daiuce matpuueii A =( }

T 1

KpnTepml OLlCHUBAHUSA PCHICHUA 3a1aYUA

Ouenka Kpurepuii oueHkn

OtimyHo CocTaBlieH TNpaBUWIBHBIA  alTOPUTM  pEIICHUS 3aJadyd, B
JIOTHYECKOM PACCYXJICHUH, B BBIOOpPE (OPMYNI M PEHICHUU HET
OIIMOOK, TOJy4eH BEPHBIM OTBET, 3aj[auya pelicHa palMoOHAIbHBIM
CII0co0OM.

Xoporio CocTaBiieH MNpaBWIbHBIA  aNTOPUTM  pEUICHMs] 3aJaud, B
JOTUYECKOM DPACcCyXJIE€HHU U PpEUIEHHMH HET CYLIECTBEHHBIX
omKOO0K; MPaBUIBHO clesaH BbIOOp (GopMys /Ui pelieHus; ecTb
OOBSICHEHHE pEIIeHUs,, HO 3a/aya pelleHa HepaloHaIbHbIM
CIOCOOOM WM JIONMYLIEHO He Oojiee JBYX HECYIIECTBEHHbIX
OLIMOOK, MOJy4Y€H BEPHBIN OTBET

VY 10BIE€TBOPUTETHHO 3amaHue MOHATO MPaBWIBHO, B JIOTHUECKOM pPacCyKJICHUHU HET
CYLIECTBEHHBIX OIINOOK, HO TOMYIIEHBbI CYLIECTBEHHbIE OIINOKH B
BbIOOpEe (opMyn wiIM B MaTeMaTUYECKUX pacyerax; 3ajaua
pelieHa He MOJIHOCThIO WK B OOIIEM BHJE.

HCy,Z[OBJ'IeTBOpI/ITCJ'ILHO 3&,[[3.‘-13. pClICHa HCIIPABUJIBHO, UJIH 3a/la4a HC pCHICHA
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Ycrubiii onpoc gopmupoBanne kommnerenuuii OIIK-1 1 cemectp

1. Marpuiibl, TUIIBI MATPHII.

2. Onepanuu ¢ MaTpuIlaMH, UX CBONCTBA.

3. YMHO)K€eHuE NpsIMOYTOJIbHBIX MaTPULL.

4. MatpuyHas popma 3aIIMCH CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHEHHH.

5. Omnpenenureny U UX CBONCTBA.

6. [TonsTue onpeaenuresns. MUHOpPHI U anreOpanyeckue JOMOTHEHHUS.

7. CucremMbl TMHEHHBIX alredpandecKux ypaBHEHH, OCHOBHBIC MMOHATHS U OIPE/ICIICHUS.

8. [TpaBuno Kpamepa penieHus cucTeM JTUHEMHBIX YPaBHEHUH.

9. OOparHas MaTpula U €€ BEIYUCICHHUE. Y CIIOBHE CYIIIECTBOBaHHUA 00paTHONW MaTpHIIbI.

10. Pemenue cucrteM TuHEHHBIX anreOpanvyecKux YpaBHEHHH METOJIOM OOpaTHOM MaTPHIIBI.

1. Meron I'aycca pemenust CUCTEM JTMHENHBIX YPABHEHUM.

12. Pemenne npon3BoJIbHBIX CUCTEM JIMHEWHBIX ypaBHEHUN MeTooM ["aycca.

13. Panr matpunel. Teopema Kponekepa — Kanenu.

14. OnHOpOHBIE CUCTEMBI JIMHEWHBIX ypaBHeHUN. Kputepuil cyiiecTBOBaHUsI HETPUBUAIBHBIX
peLeHui.

15. [TonsiTHe BekTOpa M JIMHEIHBIE ONEepaIliy HaJl BEKTOPAMHM, CBOMCTBA ONEepaluil.

16. Jluneitnass kKoMOUHAIMSI BEKTOPOB.

17. JluHeliHas HE3aBUCHUMOCTh M JIMHEWHAash 3aBUCUMOCTh T'€OMETPUYECKHX BEKTOPOB.
Kpurepuii nuHeiHON 3aBUCUMOCTH.

18. [Tonsitue 6a3uca. Koopauuate! BekTopa.

19. OproHopMupoBaHHbIH 6a3uc. PaznoxeHne BeKTopa 1o BeKTopam Oasuca.

20. YnopsnoyeHHas TporKa BEKTOPOB.

21. CkansipHOe, BEKTOPHOE€ W CMEIIAHHOE IPOU3BEICHUE BEKTOPOB B OPTOHOPMHPOBAHHOM
Oazuce.

22. VY ¢a0BUs OPTOrOHAIBHOCTH, KOJUTMHEAPHOCTH U KOMIIAHAPHOCTU BEKTOPOB.

23. JIvHelHbIe TPOCTPaHCTBA.

24. Marpuua nepexoja ot 6a3uca k 6azucy.

25. CobcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAYCHHSI MATPHIIBL.

26. [TonsiTHE TIEpEeMEHHON BEIMYMHBI U 00JIACTH €€ N3MEHEHUSI.

27. NOHATHE (PYHKIIMOHAIBHOW 3aBUCUMOCTH, KJIaccu(uKarus QpyHKIUIA.

28. OrnpezesieHre U TUIbI YUCITOBOM MOCIEA0BATEIIBHOCTH.

29. Ilpemen  4YHWCIOBOH  MOCTENOBATENBHOCTH.  ApH(METHYECKHE  Omlepanuu  Hal
II0CJIE0BATEIBHOCTIMHU.

30. VYcnoBus CyliecTBOBaHUSI KOHEYHOTO MpeJeia YUCIOBON MOCIEe0BATEILHOCTH (TEOPEMBI
Ko u Beiiepmpacca).

31. Bropoii 3amedaTesbHbIN Ipeael.

32. [Ipenen ¢ynkuuu. OmnpeneneHus. ['eoMmeTpuueckas HHTEpHpeTaIys MOHATUS Mpenesa
¢byukuu. CBOMCTBA MTPEIEIIOB.

33.  BeckoHe4HO Majble, 0ECKOHEYHO OOJbIINE (PYHKITUH.

34. IlepBbIil 3aMeUaTENbHBIN IIPEIEI.

35. beckoHeuHO Maible BeTMYMHBI. DKBUBAJIECHTHbIE OECKOHEYHO Masble U MX UCHOJIb30BAHUE
NIpY BBIYUCIICHUH TipezienioB. Tabuia S5KBUBAIEHTHBIX OECKOHEUYHO MaJIbIX.

36. HenpepbiBHOCTh (YHKIMHM B TOYKE M Ha NpoMexyTke. OJHOCTOPOHHHE MPEIeIIbl.

Knaccudukanus Touek pa3pbiBa rpaduka.
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37. CpoiicTBa (yHKIIMIA, HEIPEPHIBHBIX HA OTpe3Ke (Teopemsl Beitepimrpacca, bonbuano — Komm).
38. IlpousBoanas. ['eomerpuyeckuii u ¢uznueckuil cmbica mpousBonHoi. KacarenbHas u

HOpMaJb K INIOCKON KPHUBOM.

39. Tabnuua nporu3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

40. CBs13p M@Ky CYIIECTBOBAaHHEM IPOU3BOIHON (PYHKIIMM B TOYKE M HEMPEPHIBHOCTHIO
(GYHKIHU B TOH K€ TOUKE.

41. IIpon3BogHas CcyMMBl, IpPOU3BEACHHS, YacTHOro. IlpomsBojgHas CIOXKHON u oOpaTHON
GbyHKUUI.

42. [Tpon3BoHas MapaMeTpUYECKH 3aJaHHON (YHKIIUH.

43. [TpousBoaHas GyHKIMH, 3aJaHHON HESBHO.

44. HuddepennmpoBanme CI0KHON MOKA3aTeTbHON (YHKIIUH.

45.  Huddepenmupyemocts. Juddepenmman. ['eomerpudeckuii cMbici auddepeHuana.

46. [TpousBoaubie U AU epeHInanbl BEICIIUX MOPIIKOB.

47. OcHoBHble TeopeMbl nuddepenmanpaoro ucurcienus (teopema depma, reopema Poss,
teopema Jlarpanxka, Teopema Komm).

48. IIpaBuno Jlonurans.

49. Muorounen Telnopa u ero cpoiictBa. @opmyna Teinopa. OcTaTouHbIi YieH (HOPMYJIBI
Teitnmopa B ¢popme Jlarpamxka u [leano.

50.  AcumnToThl rpaduka QyHKIUH.

51. OkctpemyM. Heobxoaumoe ycioBue 3KCTpeMyma.

52. JlocTaTo4HbIE YCIOBHS SKCTPEMYMA.

53.  JlocraTouHoe ycioBue Bo3pacTaHus (yObIBaHUS) (QyHKIHH.

54. HawubGosnpiiee 1 HanMeHbIIee 3Ha4eHHs PYyHKIIUN HA OTPE3KE.

55. BrInyk10cTh, BOTHYTOCTD, TOUKA TIeperuda. J[ocTaTouHoe YCIOBHE BOTHYTOCTH (BBITYKIOCTH).

56. Heo6xonumoe ycnoBue Touku neperuda. Jloctarounoe ycinoBue neperuoa.

57. OO6mrast cxema MOCTPOCHUS B UCClieoBaHus rpaduka GyHKITHH.

Kputepumn onieHKku ycTHOTro onpoca (codeceqoBaHusi)

OrneHKa «OTJIMYHO» BBICTABISETCS CTYICHTY, €CIIU CTYIEHT OPUEHTUPYETCS B TEOPETHUECKOM
MaTtepuase; UMeeT MpeJCcTaBlieHne 00 OCHOBHBIX MOJAXOJaX K M3JaraéMoMy MaTepuaiy; 3HaeT
OTpe/IeNICHUs] OCHOBHBIX TEOPETUYECKUX IOHATUH H3JIaraéMOM TEeMbl, YMEeT HPHUMEHATh
TEOPETUYECKHE CBEJICHUS Ul aHaIM3a IPAKTUUECKOr0 MaTepuasia, B OCHOBHOM JIEMOHCTPUPYET
TOTOBHOCTh TPUMEHSATH TEOPETHUYECKUE 3HAHUS B MPAKTUYECKOW IESTENHHOCTH U OCBOEHHE
OOJILIITMHCTBA MTOKa3aTesied POopMUPYEMBIX KOMIIETEHITUH.

OrneHka «XOpOII0» BBICTABISETCS CTYJEHTY, €CIIM CTYACHT OPUEHTHUPYETCS B TEOPETUUYECKOM
MaTepuale; UMeeT MpeJCTaBlIeHHEe 00 OCHOBHBIX MOJXOAaX K H3JaraeMoMy MaTepHaiy, HO
3aTpyJgHSIETCS B OTBETaX Ha HEKOTOpbIe BOMPOCHI; 3HACT OMNPEICNICHUS OCHOBHBIX
TEOPETHYECKUX MOHATHUM W3JaraéMod TEMbl, HO HE B IOJHOM Mepe OTpaxaeTr CyThb
paccMaTpuBaeMoil poOJieMbl, B OCHOBHOM YMEET NPUMEHATh TEOPETHUUECKHUE CBEICHUS JUIS
aHajgM3a MPAKTHYECKOro MaTepualla, B OCHOBHOM JIEMOHCTPHPYET TOTOBHOCTh NPUMEHSTH
TEOPETHUYECKHE 3HAHUS B MPAKTUUYECKON AESITETbHOCTH M OCBOCHHE OOJBIIMHCTBA MOKa3aTesei
dbopmupyeMbix KomneTreHUud. OIeHKa «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CIIH
MIOKa3aHbl HEJOCTATOYHBIE 3HAHUS TEOPETUYECKOIO0 MaTepualla, OCHOBHBIX IOHSATHH
u3JIaraeMoi TeMbl, HEe BCEr/a C MPaBWIbHBIM M HEOOXOIMMBIM MPUMEHEHUEM CIIeLHAIbHBIX
TEPMHUHOB, TIOHATUHN U KaTETOPUH; aHAIN3 MPAKTUYECKOTO MaTepuasa ObUT HEUETKHIA.
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OI.[CHKa «HCYOOBJICTBOPUTCIIbHO» BBICTABJICTCA B ClIydasaX, KOrla HC BBIIIOJHCHBI YCJIOBUA,
IMMO3BOJIAIOIIUE BBICTABUTH OCHKY «YAOBJICTBOPUTCIIHBHO.

32



	Электростальский институт (филиал) Московского политехнического университета
	Направленность подготовки «Роботизированные комплексы»
	Электросталь 2024
	1 Цели и задачи освоения дисциплины
	2 Место дисциплины в структуре ООП бакалавриата
	3 Перечень планируемых результатов обучения по дисциплине (модулю), соотнесенные с планируемыми результатами освоения образовательной программы
	4 Структура и содержание дисциплины
	Содержание разделов дисциплины
	4.1 Лекции
	4.2 Практические занятия
	4.3 Самостоятельная работа

	5 Образовательные технологии
	6.1 Фонд оценочных средств для проведения промежуточной аттестации обучающихся по дисциплине (модулю)

	7 Учебно-методическое и информационное обеспечение дисциплины
	8 Материально-техническое обеспечение дисциплины
	Методические указания по работе над конспектом лекций вовремя и после проведения лекции
	Методические указания к практическим занятиям
	Методические указания по выполнению контрольной работы
	Методические рекомендации для самостоятельной работы
	10 Методические рекомендации для преподавателя
	11 Особенности реализации дисциплины «Линейная алгебра» для инвалидов и лиц с ограниченными возможностями здоровья
	Очно-заочная форма обучения
	Очная форма обучения
	«Роботизированные комплексы»
	Форма обучения очная, очно-заочная
	ПОКАЗАТЕЛЬ УРОВНЯ СФОРМИРОВАННОСТИ КОМПЕТЕНЦИЙ
	Перечень оценочных средств по дисциплине «Линейная алгебра»
	Контрольные вопросы и задания для проведения промежуточной аттестации формирование компетенций ОПК-1
	Контрольные вопросы и задания для проведения текущего контроля по дисциплине «Линейная алгебра» Контрольные работы формирование компетенций ОПК-1
	Оценка Критерий оценки
	Перечень заданий и задач для решения на практических занятиях формирование компетенций ОПК-1 1 семестр Алгебра
	Критерии оценивания решения задачи
	Устный опрос формирование компетенций ОПК-1 1 семестр
	Критерии оценки устного опроса (собеседования)


		2025-08-31T18:23:40+0300
	Филиппова О.Д.




