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1.1. O01ue cBeaeHus

Kommnekt koHTponbHO-oueHOUHbIX cpeactB (KOC) mnpeanasHaueH i TNPOBEPKHU
pe3yJIbTaTOB OCBOCHHUs yU4eOHOHM IuCIUMIIMHBI «MaTeMaTH4ecKkue METO/Abl PELIeHUs MPUKIIAJIHBIX
npodecCHOHATBHBIX 3a/aY» OCHOBHOW MNpodeccHoHanbHOM 00pa3oBaTeNbHON IMPOrpamMMbl IO
cnenuansHocTH 21.02.19 3emneyctpoiicTso.

1.2. Ilepeyenn (popMuUpyeMbIX 3HAHUN, YMEHUA U KOMIIETEHIIH A

B pesynaprare oOcBOEHHs Yy4yeOHOW JMCUMIUIMHBI OOy4YaromMHCS JOJDKeH 001anaTh
npexycmorpeHHbiMu @T'OC CIIO no crenuanbHOCTH CIeIYIOMUMH KOMIETEHIUSAMMU:

o0IIMe KOMIIeTeHIIUM

OK 01. Bei6upath crmoco0sl pemeHus 3a1a4 mpodhecCuOHaIbHON IeATeIbHOCTH MPUMEHUTEIBLHO K
Pa3TUYHBIM KOHTEKCTaM.

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJICTBA [TOMCKA, aHAIN3Aa U UHTEPIIPETAllMi HHPOPMALUN U
MH(POPMALMOHHBIE TEXHOJIOTHH JUIsl BBIMOIHEHHS 33124 IPOPECCUOHATBHOM 1S TETFHOCTH.

OK 03. IImannpoBath U peaan30BbIBATH COOCTBEHHOE MPO()ECCHOHAIBHOE U JIMYHOCTHOE Pa3BUTHE,
NpeANPUHUMATENIBCKYIO JEATENbHOCTh B MPO(ecCHOHANBbHOM cdepe, MCMONb30BaTh 3HAHUSA IO
NpaBOBOW M (PMHAHCOBOI IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CUTYalUsX.

npogeccuoHaIbHbIe KOMIIETEHMU:

[1K 1.1. BeimonHsTh MoJieBbIe reoie3nueckne padboThl Ha MPOU3BOJICTBEHHOM YYacTKe.
I1K 1.2. BeimmonasaTe Tonorpaduyeckue CheMKH pa3IMYHbIX MAacIITa0OB.
[1K 1.3. BemmonasTh rpadguueckne paboThl IO COCTABICHUIO KapTOrpahUIecKuX MaTepHalioB.

1K 1.4. BINONHATS KaIaCTPOBBIE ChEMKHU M KaJJaCTPOBBIE pabOTHI 10 POPMUPOBAHUIO 3€METBHBIX
Y4acCTKOB.

[1K 1.5. BeinosHsATh nemmdprupoBaHne a3po- 1 KOCMHYECKIX CHUMKOB JIJIS TIOJTYYEHUS
uHpopmaruu 06 00beKTaX HEIBHIKMMOCTH.

[IK 1.6. [IpumeHsATh anmapaTHO-IPOTPAMMHBIE CPEICTBA JJISl PACYETOB U COCTABIICHUS
TOoNnorpadUIECKuX, MEKEBBIX IJIAHOB.

[1K 2.1. IIpoBOANTH TEXHUYECKYIO HHBEHTAPU3ALIMI0 0OBEKTOB HEABMKUMOCTH.
1K 2.2. BEIMONHATH rpaJOCTPOUTENBHYIO OLIEHKY TEPPUTOPUU TIOCETICHMUS.

1K 2.3. CocTaBnsTh TEXHUYECKUH MJIaH O0BEKTOB KAUTAILHOTO CTPOUTENHCTBA C TPUMEHEHUEM
anmnapaTHO-MPOrPAMMHBIX CPEJICTB.

[1K 2.4. BHocuTh faHHBIE B peecTpbl HHPOPMAITMOHHBIX CUCTEM PA3IUYHOIO HA3HAYCHHUS.



[1K 4.1. ITpoBOIUTH IPOBEPKH U 0OCIEAOBAHUS I oOecTieyeHHs COOI0IeHHsI TpeOOBaHUI
3akoHozarenscTBa Poccniickoint denepanun.

[1IK 4.2. TIpoBOIUTH KOJIWYECTBEHHBI M KaueCTBEHHBIH yuUeT 3eMellb, MPUHUMATh y4acTHE B HUX
WHBEHTApU3AIMA U MOHUTOPUHTE.

KOHTpOJ'IBHO-OHeHO'-IHBIe Cp€AcTBa BKIIIOYAKOT KOHTPOJIBHBIC MaTCpUajibl IJIA MPOBCIACHUA
TeKYH_Ieﬁ n HpOMe)KYTOqHOﬁ aTTCCTallH.

HToroBoii hopMoii aTTecTanuu Mo yuyeOHOM AUCIUIUINHE SBIseTCS AU(pdepeHIMPOBAHHBII 3a4eT

CryzneHTtsl aomyckaioTcsi K aup¢epeHHHPOBAHHOMY 3a4eTy MPH HAJIWYUHM pPe3yJIbTaToB
TEKyIIeH aTTecTaluy, IPeIyCMOTPEHHBIX yUeOHbIM IUIAHOM COOTBETCTBYIOILLEIO CEMECTpA.

1.3. PE3YJIBTATBI OCBOEHUA JUCHUIITINHBIL, ITIOAJEKALIUE ITPOBEPKE

B pe3yjibTarte aTrreCraluu II0 y‘{e6HOI>’I AUCHUIUIMHE OCYHICCTBIICTCA KOMIUICKCHASA IIPOBCPKaA

CIEAYIOIINUX YMEHUN U 3HAHUM:

Pe3yabTarsl 00yueHust

IToxa3zaTen 0CBOEHHOCTH

MeToabl OIEHKH

KOMIIeTeHI Ui
3Haer:
-3HaYeHHe MaTEMaTHKH B | - 00OOCHOBLIBAET 3HAYCHHUE -OLICHKA Ka4eCTBa 3HAHUU MpPHU
npodeccuoHanbHOM MaTeMaTUKH B BBITTOJIHCHU U CTyJIeHTaMHU

ACATCIIBHOCTH U IIPU OCBOCHUU

ITIICC3;

-OCHOBHBIC MaATEMATHUYCCKUEC
METObI peuieHus
MPUKIAJHBIX 3a/1a4 B o0jacTu
npodeccuoHanbHOM
NeSITeTbHOCTH;

-OCHOBHBIC TTOHATHUS U METOJIbI
MaTeMaTHYeCKOT0  aHalln3a,

JUHEHHOU anredpbl, Teopuu
KOMILIEKCHBIX YHCEJ, TEOPUHU
BEPOATHOCTEU b5
MaTE€MaTHYECKOU CTaTUCTUKH;

po¢eCCuOHAITBHON
JEATEIbHOCTH U IIPU OCBOCHUU
MIICC3;

- IEMOHCTPUPYET 3HAHUS
OCHOBHBIX METOJIOB PELICHUS
3azay;

- IEMOHCTPUPYET 3HAHUS
OCHOBHBIX IIOHATHH U METOJIOB
MaTe€MaTHYECKOr0 aHAJIN3a,
JMHENWHOU anreOpbl, TEOPHH
KOMIUIEKCHBIX YHCEII, TCOPUH
BEPOATHOCTEHN U
MaTE€MaTHYECKOW CTaTUCTUKH;

MIPAKTUYECKHUX padoT;
- aHaIu3 BBIIOJTHEHHS
JOMAaITHUX 3aJaHMii;

-Ha0JIt0IeHNE u aHanu3
JEeATEIbHOCTH CTYIEHTOB B
IIpoILIECCe BBIIIOJIHCHUS
ayIUTOPHBIX 51

BHEAYUTOPHBIX 3aJaHUM;
-OLICHKA Ka4yecTBa 3HaHUU NpU
chade 3a4era.

-OCHOBBl ~ MHTETPAJBHOIO | | - AEMOHCTPUPYET 3HAHUS

nuddepeHIHanbHOrO OCHOB UHTETPAJIbHOTO U

HCYUCIICHMUS. g depeHInaTbLHOTO
VICUHCIICHUSI.

Ywmeer:

-peliaTh MPUKIAJHBIC 3aJ1a4M
B 001actu podeCCUOHATBHON
JCSITeTILHOCTH.

- YMEET pelIaTh MPUKIIaTHbIC
3a/1a4¥ B 00JIaCTH
npodeccuoHaNbHOMI
JIeSITETIbHOCTH.

-OlICHKa KauecTBa 3HAHUH MpHU
BBITIOJTHEHUH CTYJEHTaMHU
MPaKTUYECKUX paboT;

-aHaJIu3 BBITIOJTHEHUS
JIOMAIIHUX 3aJaHU;

-HAOJIIOIEHIE u a”HaIN3
JESTENIbHOCTH  CTYJEHTOB B
Hpouecce BBITIOJIHCHU A

ayJIMTOPHBIX 33JIaHUH;




- OlLICHKAa Ka4yeCcTBa 3HAHUI npu
cgadye 3a4cTa.




1.4. ®opMBI TeKyl1ero KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTANMH M0 y4eOHOH AUCHHILINHE

L.5. OLIEHKA OCBOEHN YUYEBHOU JUCHUTUINHBI

KoHTponb u oneHKa pe3yJbTaTOB OCBOEHUS JUCLMIUIMHBL «MaTeMaTHueCKHe METObI
peleHus MPUKJIAAHBIX 337a9» OCYILECTBIIAETCS MTPENoiaBaTesIeM B IPOLECCE TPOBEACHUS:

- IPAKTUYECKUX (CEMUHAPCKUX) 3aHATHH,

- TECTUPOBAHUS,

- OIIPOCOB,

- TUCKYCCHH, IUCITyTOB, 1€0aTOB,

- BBITIOJIHEHUS CTYIEHTAMU CaMOCTOSTENIbHONW PabOThI, MHIUBUAYAIBHBIX 3aJaHUH U T.11.

TectupoBaHue HalpaBlIeHO Ha MPOBEPKY BIAJCHHUS TEPMHHOJIOTMYECKUM alIapaToM H

KOHKPETHBIMU 3HAHHUSIMH B 00JIACTH MO IUCHUIUIMHE. TecTHpoBaHUE 3aHMMAeT YacTh yueOHOTro
3anatusa (10-30 MuHYT), NpaBWIBHOCTH pEIIEHUs pa3OupaeTcs Ha TOM e WM CJeIyHoIeM
3aHATUU; YaCTOTA TECTUPOBAHUS ONPEEISAETCS IPENOIaBATEIEM.

HpaKTI/I‘-Ie()KI/Ie 3aHATUA TPOBOAUTCA B YacChbl, BBIACICHHBLIC yq€6HBIM IJIaHOM I
OTpa6OTKI/I IMPAKTUYCCKUX HABBIKOB OCBOCHHS KOMIICTCHIUAMM, W IPCAIIOIAraroT arTeCTaluio
BCEX O6y‘IaIOH_[I/IXC$I 3a KaXXI0€ 3aHATUC.

CobeceroBaHue MOCPEICTBOM HCIIOJIb30BAHUS YCTHOT'O ONPOCA HA 3aHATUHU IO3BOJISET
BBISICHUTh 00bEM 3HaHUMU CTYAEHTA 110 ONpEETICHHOMN TeMe, pa3eiy, npodieme.
Kpyrnslit cron, auckyccus, NOJEMHKa, IUCIYT, Ae0aThl - OLIEHOYHBIE CpPEJICTBA,

MO3BOJISIOIINE BKIIOYUTH O0YYAIOMIMXCS B MIPOLECC 00CYKAECHUS CIIOPHOTO BOIPOCA, TPOOIEMBI
Y OLICHUTh UX YMEHHE apryMEHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHHUS

Joknan, cooOmieHue sBISETCS MPOAYKTOM CaMOCTOSATENBHOW pPabOThl CTY/CHTA,
MpEICTaBISAONMI  co00il MyOJMYHOE BBICTYIUIEHME 10 MPEACTABICHUIO IOJYyYEHHBIX
PE3yJIbTATOB PELICHUS ONpPeAeTeHHON y4eOHO-IPAKTUIECKON, yueOHO-UCCIIeIOBATEILCKON WIN
HAay4YHOU TEMBI.

[lponykToM  caMocTosITeNbHOM  pabOTBl  CTyAeHTa, sBIsercs U pedepar,
NPEJCTaBIAIOMNN o000 KpaTkoe M3JI0KEHHE B MUCHbMEHHOM BUJE MOJTYYEHHBIX PE3yJIbTaTOB
TEOPETUYECKOI0 aHaju3a ONpEeAETICeHHOM Hay4yHOH (yueOHO-HCCIe0BAaTENIbCKOM) TeMbl, Ile
aBTOp PacKpbIBAa€T CYTh MCCIEAYEMOM MPOOIEMBI, IPUBOIUT Pa3IMUHbIE TOUKHU 3PEHUS, a TAKXKE
COOCTBEHHBIE B3IJISA/IbI Ha HEE.



Cnucok Bonpocos kK 1uddepeHIpoBaHHOMY 3a4ETY:

1. CumBonbl ¥ 0003HAYCHUS. ManI/II_IBI U OCUCTBUS HaJ HUMHU. OHpeI[eJ'II/ITeJ'H: BTOpOTIO,
TPETHETO, UCTBCPTOIr'0 NOpAAKA.
2. HepeCTaHOBKI/I, NnepeMeuICHus, COUYCTaHU . Knaccuueckoe OIIPECACIICHUC BCPOHTHOCTeﬁ.

3. OcHoBHbIE TeopeMbl BepositHocTel. Dopmyna baitecca. CiyuyaliHble BETMYUHBI.

4. MaremaTH4eCKHE XapaKTEpUCTUKU CIIy4alHOM BeIM4YMHBl. OCHOBHBIE XapaKTEPUCTHKHU
MaTEMaTHYECKON CTATUCTHKHU.
5. Bekropsl. JleicTBUS HaJ BEKTOPaMU B IIPSIMOYT'OJIBHON CUCTEME KOOPAMHAT.
6. Pemenue cucrem ypaBHeHnuit o ¢popmynam Kpamepa u meronom ["aycca.
7. IloHsATHE M IPEACTABICHUE KOMIUIEKCHBIX YUCEL.
8. JleiicTBHA Ha/l KOMIUICKCHBIMU YHCIIaMH, 3aJaHHBIMH B anreOpanyeckoit popme
9. lNonsarue ¢pyHKuMHU, cocoOb! 3amanust GyHKIUH. [ToHsATHE OECKOHEYHO MaIBIX M OECKOHEUHO
Oonpux GyHkuui. OCHOBHBIE TEOPEMBI O Tpeiesax.
10. I1epBslii 1 BTOpOI 3amMeyaTeNbHbIN Mpeieibl. DKBUBAJICHTHbIE OECKOHEUHO MaJible (PYHKIINH
1 OCHOBHBIE TEOPEMBI O HUX.
11. Onpenenenue Mpou3BOJHOM NaHHOW (PYHKIMM; (U3NYECKUII M T€OMETPUUYECKUI CMBICIT
MPOU3BOJAHOM;
12. IlpaBuna u Qopmynsl auddepeHurpoBanus; mnpaBwio JlonuTans A pPacKpbITHS
HEOMpeACIIEHHOCTEH, TOCTATOYHOE yCIIOBUE Bo3pacTaHus (yObiBaHHs) (DYHKIIMK Ha MHTEPBAJC,
AKCTpeMyM (YHKIIHH.
13. UccnenoBanme (PyHKIIMU HA SKCTPEMyM MpU PEHICHUH 3a/ad MPUKIATHOTO XapaKTepa.
ITonsarue nuddepenuuana GyHKIUU, €ro reoMeTpudeckuii cMpicia. Gopmyna JUisl HAXOKIAESHUS
mudpdepennnana dy = f(x)..
14. HeompenencHHbI MHTErpail; OINPEAEICHUE HEONPEACICHHOTO WHTErpanga; HEKOTOpoe
CBOMCTBA HEONPECIICHHOIO UHTErpasa,
15. Tabnuma WHTErpajJoB OCHOBHBIX 3JEMEHTapHbIX (QYHKUUH, MpUMEHEHHE TaOul
HEOIPECICHHBIX UHTETPAJIOB;
16. OnpenenéHHblil HHTErpal Kak IUIOIIAAb KPUBOJIMHEWHOMN Tpaleluy, €ro NpUHIUIHAIBHOE
OTIIMYME OT HeompeJeNeHHOro uHrerpana, ¢opmyina Herotona-Jlei6Huna. Mcnonb3oBanue
OIIPEEIEHHOT0 NHTETpala MPH PEIICHUHN 3a]1a4 IPUKJIaJHOTO XapaKTepa.

HNrorosasi koHTpoJIbHAsI padoTa
BapuanT 1
1. Pemmuts CJIY metomom [Maycca u mo ¢popmynam Kpamepa:
2x+y+z=3 x+2y-z=0 13 x-y+z=2
2. 3anucath KOMIUIEKCHOE YUCIO0 z= -1+1 B TpUroHomMeTpuyecko popme.
3. Beruucaure npon3BoaHyr0: 32732y =x—-Xx+X +
4. Haiiyiute HeonpeeneHnsii uuterpar: [(x + 3)d x =
5. OnpeaenuTs BUJ U pacroiokeHrue KpuBou x2 + 2y2 —4x + 16y = 0.
Bapuant 2
1. Pemmure CJIY wmeromom laycca m mo ¢opmynam Kpamepa: x+2y+z=8 2x+y+2z=10
3x+H3y+z=12
2. 3anucarb KOMIUIEKCHOE YUCIIO Z= -1 B TPUTOHOMETPUYECKOH (popme.
3. Beruucaure npousBoaHyro: 7 10 1232 y=—x+ X+ X —
4. Haiiyiute Heonpeenennsii uuterpar: [(5x + 1)d x =
5. Haiitu KoOpJMHATHI IEHTPa, BEPIIUH U YpaBHEHUS aCUMIITOT TUIIEPOOIIBI
9x2 — 16y2 + 144 = 0.



1. Ouenka «oTan4HO» (5 0a/MI0B) CTAaBUTCS CTYACHTY 3a NPABUJIbHBIN, MOJHBIA U
riyOokuii oTBeT Ha Bompoc. OTBET CTyIeHTa Ha BOIPOC JOJDKEH ObITh MOJHBIM U Pa3BEPHYTHIM,
HU B KOEM Cllyyae HE€ 3a4MTBIBATHCS JIOCIOBHO, COJEpXKaTh YeTKHe (OPMYIHPOBKH BCEX
OIpeJIeNIEHUH, KacaOUIMXCsl YKa3aHHOTO BOIPOCA, MOATBEPKIATHCS (PAKTUYECKUMHU MTPUMEPAMHU.
Takoif oTBET MOMKEH MPOAEMOHCTPUPOBATh 3HAHUE CTYAEHTOM MaTepuasa JEeKIHiH, 6a30BOro
y4eOHMKAa M JOMOJHUTEIbHON suTepaTypbl. OLIEHKa «OTJIMYHO» BBICTABISAETCS TOJBKO MU
MIOJIHBIX OTBETAX HAa BCE OCHOBHBIE U JIOTIOJIHUTEIbHbBIE BOPOCHI.

2. OueHka «xopoumo» (4 0a//1a) CTaBUTCS CTYICHTY 32 PABUJIbHBIN U MOJHBIM OTBET HA
Borpoc. OTBET CTyJIeHTa Ha BONPOC JOJKEH OBbITh MOJHBIM, HM B KOEM Cllydae He 3a4UThIBAThCS
JOCIIOBHO, COJEp)KaThb 4YeTKHE (OPMYJIHMPOBKM BCEX ONpEIENCHHH, HENOCPEeICTBEHHO
KacaroIIMXCcsl YKa3aHHOT'O BOINPOCA, MOATBEPKAAThCS (PaKTHUECKUMU NpuMepaMu. Takoi oTBeT
JOJKEH TPOJIEMOHCTPUPOBATh 3HAHHWE CTYIEHTOM MaTepuana JeKUUi U 0a30BOro yuyeOHUKA.
OueHka «xopoioy» (40ana) BhICTaBIISETCS TOJIBKO NMPHU MPAaBUIbHBIX U MOJIHBIX OTBETAX Ha BCE
OCHOBHBIE BOIIPOCHL. JlOITyCKAeTCsl HETOIHBIN OTBET 110 OJHOMY U3 JONOJHUTEIbHBIX BOIIPOCOB.

3. OneHka «y/A0BJIETBOPUTEJbHO» (3 0as1a) cTaBUTCS CTYACHTY 3a MPaBUIIbHBINA, HO
HE TIOJHBII OTBET Ha BOIMPOC IpernojaBatens win Owiera. OTBET CTyIeHTa Ha BOIPOC MOXKET
ObITh HE MOJIHBIM, COJIEP)KaTh HEUeTKHe (HOPMYIMPOBKU OINpPEAEICHHUH, MPSIMO KacaloLUXCs
YKa3aHHOT'O BOIIPOCAa, HEYBEPEHHO MOATBEPKAATHCA (pakTUUeCKUMH npumepaMu. OH HU B KOEM
cllydae He JIOJDKCH 3a4WTHIBATHCS JOCIOBHO. TakoW OTBET NEMOHCTPUPYET 3HAHWE CTYICHTOM
TOJIbKO MaTepHaiia Jekiuil. OeHKa «yI0BIECTBOPUTEIBLHO» (3 Oailia) BHICTABISETCS TOJBKO MPHU
NPaBWIbHBIX, HO HEMOJHBIX, YaCTHYHBIX OTBETaX HAa BCE OCHOBHBIE BOMpOCHI. Jlomyckaercs
HeraBI/IJ'H)HI:;If/'I OTBCT IO OAHOMY U3 JOINOJTHUTCIIBHBIX BOITPOCOB.

4. OueHka «Heya0BJIeTBOPUTEJAbHO» (0 02J110B) CTaBUTCA CTYACHTY 32 HENPaBUIIbHBIN
OTBET Ha BOIPOC MpenoaBaTelis uin ounera aubo ero orcyrcTBue. OTBET CTyIeHTa Ha BOMPOC,
B OTOM CIJIy4ae, COACPKHUT HEMpaBUIbHBIE (DOPMYITHPOBKA OCHOBHBIX OIPEACTICHHUM, MPSMO
OTHOCSIIUXCS K BOMPOCY, WM CTYJIEHT BOOOIIE HE MOXKET WX JaTh, KaK U MOJATBEPIUTH CBOM
oTBeT (aKTUYCCKUMHU TMpuMepaMu. Takoil OTBET JEMOHCTPHPYET HE3HAHUE CTYJIECHTOM
MaTepuana JeKIui, 6a30Boro yueOHUKa U JOTIOTHUTEIBHON JTUTEePaTyPhL.
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