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1 NACIMNOPT ®OHOA OLIEHO4YHbLIX CPEACTB
1.1 ObnacTtb npumeHeHUs POHAA OLEHOUHbIX CPeacTB

®doHA OUEHOYHbIX CpeAcTB npefHasHavyeH ONA OUEHKM pesynbTaToB OCBOEHUSA
yuyebHon gucumnnuHbl OlN.09 MaTtemaTtuka.
1.2 Pe3ynbTaTbl 0CBOEHUA AUCLUNIINHDI

B pesynbTate KOHTPONS W OUEHKM MO Yy4ebHOM AMCUMMNINHE OCYLLeCTBseTCs
KOMMNEeKCHasa NpoBepKa YaCTUYHOMO OCBOEHMS CrieQyoLlwmx NnpodeccnoHanbHbiX U 0BLmMxX
KOMNETEHLNI:

- obwue KomnemeHyuu:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodeccroHanbHON OeATENbHOCTMH,
NPUMEHNTESBHO K pasfiIMyHbIM KOHTEKCTaM;

OK 02. Mcnonb3oBaTb COBPEMEHHbIE CPEACTBA NOMCKA, aHanM3a u nHTepnpeTaumnm
WHpopmauun, 1M MHPOPMAUMOHHbIE  TEeXHOMOorMM  ONns  BbINOfHEHWUs  3ajad
npodeccuoHanbHOM AeATENbHOCTU.

OK 04. 3ddekTnBHO B3anmoagencTBoBaTh U paboTaTb B KONSIEKTUBE U KOMaHAE.

OK 05. OcywectBnaAtb YCTHYIO n NMMCbMEHHYIO KOMMYHUKaLMIO Ha
rocygapCcTBeHHOM si3bike Poccuiickon degepaumm ¢ y4eToMm oCobBEeHHOCTEN coumanbHOro
N KyNbTYPHOIO KOHTEKCTa;

OK 07. CogenctBoBaTb COXpaHEHUIO OKpYXaloLlen cpefdbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWS 006 M3MEHEeHWW Knumarta, NPUHUUNBL BepexnnBoro Npoun3BOACTBA,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYyaLNAX.

OK 09. Nornb3oBaTtbca NpodeccnoHansHoM AOKYMeHTaunen Ha rocygapcTBeHHOM U
WHOCTPAHHOM S3blKaXx.

lpogbeccuoHaribHble KoMemeHyuu

MK 1.1. O6becneumBaTb TEXHMYECKYIO SKCMNyaTauumilo T[MaBHbIX 3JHEPreTUYecKnx
YCTaHOBOK Cy[Ha, BCMOMOratesSibHbIX MEXaHU3MOB UM CBS3aHHbIX C HUMWU CUCTEM
ynpaBneHus.

MK 2.1 OcywecTBnaTb ynpasreHWe rraBHbIMA OBUraTeNs MU U MexaHU3MamMu,
obecneunBaTb X TEXHUYECKYIO IKCMNNyaTaLmio, Coaep)KaHNe N PEMOHT.

MK 3.1 MNMnaHnpoBaTb paboTy CTPYKTYPHOro nogpasgeneHus.

B pesynbTate KOHTPOMS M OLEHKM MO Y4eOHOW OUCUMNIIMHE OCYyLLeCcTBnsieTcs
KOMIMEKCHasa NpoBepKa OCBOEHUS Creayowmnx YMEHNA N 3HAHUN:

YmeHusi:

- pewaTb NpocTble auddepeHunarnbHble YpaBHEHUS;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHauwemycs 1C Konnedx
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- IPUMEHATb OCHOBHbIE YNCIIE€HHbIE METOAbI ANA peLlleHNA NpuKnagHbIixX 3agad.

SHaHus:

OCHOBHbIE MOHATUA WU MeTOoObl

MaTemMmaTn4eCKkoro aHasnm3a, OCHOBbI

Teopuu

BEpPOSATHOCTEN M MaTeMaTU4YeCKOW CTaTUCTUKM, OCHOBbI Teopuu auddepeHumnanbHbIX

ypaBHEHUN.

2 I'Iepe'-leHb OLEeHOYHbIX cpeaAcTB U Kputepun oueHnBaHuA

Kop MHamnkKaTopbl OCTUXKEHUA MHamnkaTopbl AOCTUXKEHUA KOMMNEeTeHUUU
c¢opmup KoMneTeHUuun
yeMbIX
KoMneTe
HUUKU
OK 01 — pacnosHaeaTh 3agady w/vunu npobrnemy B | — OCHOBHblE NCTOYHMKM UHbopMaLmK
npodeccuoHanbHOM  W/uUnu coumnanbHOM | U pecypcbl AN pelleHus 3adad u npobrem B
KOHTEKCTE; npodeccnoHanbHoOM n/vnm coumanbHOM
— aHanuaupoBaTtb 3agady W/vunu npobnemy | KOHTEKCTE;
W BblAENsITb €€ COCTaBHbIE YacTu; — anropuTmbl BbINOSHEHUS pabot B
— onpegenaTb aTanbl peLeHns 3aaauyu; npodeccuoHarnsHon
—BbISIBNATL M 3(PEKTVBHO  MCKaTb | U CMEXHbIX 0bnacTsx;
nHdopmaumio, HeobxoaMMyto ana | —metoabl paboTtel B MpodyeccuoHanbHOW U
peLleHns 3agayuv u/unu npobnems; CMEXHbIX cdpepax;
— BnageTb aKkTyanbHbIMM MeTodamMu | — NOPSAOK OLIEHKW pe3yrbTaToB peLleHus 3aaad
paboTbl B NpodeccroHansHOM 1 CMeXHbIX | NPogeccnoHanbHoOn AesTenbHOCTH
chepax;
— oueHuBaTb pesynbTaT M NOCNeacTsus
CBOWUX [OENCTBMIM (CamMOCTOATENbHO WNK C
NMOMOLLbK HACTaBHMKA)
OK 02 —onpegensatb HeoOXOAMMblE WCTOYHUKM | — HOMEHKNaTypa NHOPMALIMOHHBIX
WHopmauuu; WUCTOYHMKOB, NPUMEHSIEMbIX B
— NMraHMpoBaThb NpPoLecc nomcka npodeccnoHanbHoOn OeATENbHOCTMY;
— CTPYKTypupoBaTb nony4yaemyto | — NPMeMbl CTPYKTYpUpOBaHUS UHopMaLInK;
UHdopmaumo — dopmaT odopmneHns pesynbTaToB Moucka
- BblAeENATb  Haubonee  3HauMmMoe B | MHpopmaLum
nepeyHe MHgopmMauuu;
— OUeHMBaTb MPAKTUYECKYD 3HAYUMOCTb
pe3ynbTaToB Noucka
— opopMIIATb pe3ynbTaTthbl NoMcka
OK 04 — B3aMMOLEeNCTBOBaTb c Konneramu, | — OCHOBbI MPOEKTHOW AeATeNbHOCTH
PYKOBOACTBOM,  KMMEHTaMuM B  XoAe
npod)eccuoHarnbHON AeaTenbHOCTH
OK 05 —rpamMoTHO  m3naraTb CBOM  MbICNK | — NpaBuna odopmeHus OOKYMEHTOB
" odhopmMIATb OOKYMEHTbI no | 1 NOCTPOEHUA YCTHBIX COOBLLEHUIA
npodeccuoHansHon Temartuke Ha
rocyapCTBEHHOM A3bIKeE, nposiBNATbL
TONEPaHTHOCTb B paboyeM KOnnekTuee
OK 07 — onpenensitb HanpaBfieHNs | — OCHOBHble PEeCypcChbl, 3a4elCTBOBaHHble B
pecypcocbepexeHus B pamkax npodheccuoHanbHON AeATENBHOCTH
npodeccuoHanbHON [eSATEeNbHOCTU MO
npodeccun (cneunansHocTK),
ocyLecTBnATL paboTy ¢ cobniogeHmem
NPVHLUMMNOB 6epexnuneoro
Nnpon3BOACTBA;
OK 09 — NPUMEHATb CpeAcTBa MHAOPMALUUOHHBIX | — COBPEMEHHbIE  CpeacTBa W YCTPOMCTBaA
TEXHOMormmn ans pelieHns | nidopmaTnsaumm, nopsigok UX MPUMEHEHMS U
npodeccuoHanbHbIX 3agad nporpaMmmHoe obecneyeHne B

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Kon MHauKaTopbl OCTUXKEHUA MHamnkaTopbl AOCTUXKEHUA KOMMNEeTeHUUU

c¢opmup KOMMeTeHLum

yeMbIX

KoMneTe

HUMN

npodeccnoHanbHon AesATeNbHOCTH

MNnK1.1 TEeXHWYECKOM aKcrnyaTauunm U PeMoHTa | — oBMX CBeAeHWid, Krnaccudukaumum cynooBbIX
CynoBbIX [MaBHbIX W BCMOMOraTenbHbIX | ABUraTenen BHYTPEHHEro CropaHusi, OCHOBHbIX
MEXaHU3MOB, CBSI3aHHbLIX C HUMU CUCTEM | XapaKTEepUCTUK, Mapok, ocobeHHocTen
ynpaBneHns, a Takke TUAPONPUBOOOB | KOHCTPYKLWUA, OCHOBHbIX Y3MOB WM MPUHLMNOB
Cy[0BbIX MEXAHU3MOB U YCTPOWCTB; nencTeus
TEXHUYECKOW aKcnnyaTtaumm U  pemMoHTa
TOMSIMBHOW, CMas304HON, ©annacTtHoun
CUCTEM, a Takke CBSI3aHHbIX C
HUMW CUCTEM YNpPaBIIEHUS;
napameTpuyeckoro  KOHTponsi  paboThbl
aBTOMATUYECKMX  CUCTEM  yMNpaBfieHus
rMaBHOW ABUraTenbHOW YCTaAHOBKOW U
BCMoMoraTesnbHbIMU MEXaHNU3MaMy;
NCNONb30BaHUSA CUCTEMbl BHYTPUCYAOBOM
CBSA3U Ha cygHe;
onpegeneHns B npouecce TEXHUYECKON
aKcnnyaTaumm COCTOAHMSA KayecTBa mMacna,
TONNMBA, oxna)xaarLwen XnaKkoctm

MK 2.1 obecneunBaTh 3alWMWEHHOCTb CygHa OT | obecnevyeHus Hagnexawlero yYpOBHSI OXpPaHbl
aKTOB HEe3aKOHHOro BMellaTenbCcTBa. cyaHa.
npegoTBpalwate HepaspeLllEHHbIN  OOCTYnN
Ha CyaHo.
OENCTBOBaTb B Ype3BblYalHbIX CUTyaLMaX

MK 3.1 pauMoHanbHO OpraHu3oBbiBaTb pabouve | nnaHMpoBaHUs 1M opraHusauun  paboThbl
MecCTa, YyyacTBOBaTb B  paCCTAHOBKE | CTPYKTYPHOro noapasfeneHvss Ha  OCHOBe
kagpoB, obecneuvMBaTb MX NpegMeTamu U | 3HaHMS NCUXONOMMKU JIMYHOCTU U KOSSEKTUBA.
cpeAacTBamu Tpyaa. 0QOPMITEHNST  TEXHMYECKOW  [OKyMEeHTauuu

nnaHuMpoBaTb paboTy UCMONHUTENEeN

obecneumBatb  cobnogeHue npaeun
GesonacHocTM Tpyoa W BbINOSHEHUE
TpeGoBaHWii NPOM3BOACTBEHHON CaHUTapum

opraHunsauun n ninaHnMpoBaHuA pa60T

2.1 K ol eHOYHbIM cpeacTBaM TEKyLLUero KOHTPOsA yCrneBaeMoCT! OTHOCATCA:

- KOHTPOJ1bHbIE BOMPOCHLI K TEMaM MPakKTU4eCKNxX 3aHATUN.

2.2 K oL4eHOYHbIM cpeacTteBam aAns HpOMe)KyTO'-IHOﬁ aTTecTauun OTHOCATCA:

- Bonpocbl 4ns noarotoBkM K 9K3aMeEHY;
- MpakTuyeckne 3agaHns AN NOArOTOBKN K 9K3aMeHY;
2.3 Kputepum oueHKU pe3ynbTaToB OCBOEHUSI AUCLUNIUHDbI

Kputepumn oueHMBaHUsA TeOpeTUYECKUX 3HAHUN:

«Omnuy4Ho» - cTaBUTCS, ecnn obyyaroLmnes:

a) TOYHO cbopmynl/lpyeT OTBETbl Ha NOCTaBJIEHHbIE B 3adaHWN BOMPOCHI;

6) paeT npaBunbHble OPMYIMPOBKM MOHATUA W TEPMUHOB MO WU3YYEHHOW

ANCLUNINHE;

B) OEMOHCTPUPYET NOHMMaHME MaTtepuana, 4To BblipaXXaeTCd B yMEHUN obocHoBaTb

CBOW OTBET;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHauwemycs 1C Konnedx
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r) ceoboaHo 06o6LwaeT n anddepeHumpyeT NPU3HaKN U NOHATUS;

[) NpaBUNbHO OTBEYAET Ha AOMNOSTHUTENbHbBIE BONPOCHI;

e) cBoboaHO Bnageet peybto (BemoHcTpupyeT CBSA3aHHOCTb n
nocrefoBaTesNIbHOCTb B U3NTOXEHMM) U T.M.

«Xopowo» - CTaBUTCA, ecrnv obyyarLunnca faeT OTBET, yOOBNETBOPSIOWUA TeM
Xe TpeboBaHMsIM, YTO U ANA OTMETKU «OT/IMYHO», HO OOMNYyCKaeT €AMHWUYHbIE OLUNOKM,
KOTOpble caM Xe UCnpaBnaeT nocne samevaHusi npenogasartens.

«Y0oeriemeopumersibHO» - CTaBUTCS, eCnn obyvaloLWnincs 4eMOHCTPUPYET 3HaHue
1 NOHVMaHWE OCHOBHbIX MOMOXEHWU AaHHOW TeMbI, HO:

a) HETOYHO U HEeyBEPEHHO BOCMPOM3BOAUT OTBETblI Ha MOCTABfIEHHbIE B 3aJaHun
BOMpPOCHI;

6) oaeT HeTOYHbIE (DOPMYIIMPOBKM MOHATUA N TEPMUHOB;

B) 3aTpyaHsieTca obocHOBaTL CBOW OTBET;

r) 3aTpygHsieTca 0600WmTh nm guddepeHuUmnpoBaTh NPU3HAKK U MOHSATUS;

[) 3aTpyAHSIETCS Npu OTBETax Ha AOMNONHUTENbHbIE BOMPOCHI;

€) usnaraet maTepuan HegOCTaTOYHO CBSA3aHHO M MOCnefoBaTeflbHO C 4acTbiMn
3aMUHKaMu 1 nepepbiBaMmn n T.10.

«HeydoenemeopumernbHO» - CTaBUTCHA, ecnu oby4varowmmnca AOeMOHCTpUpyeT
He3HaHue 1NN HenoHMMaHue BorbLuen YacT COOTBETCTBYIOLLErO pa3gena.

Kputepuu oueHMBaHUA NPaKTUYECKUX YMEHUN:

«OmnuyHo» cTaBuUTCS, ecnu oby4varoLNncs:

a) ymeeT noaATBEPANTb Ha NMpMMepax CBOE YMEHME MO BbINOMHEHUIO NONYyYEHHOro
NpakTUYEeCKOro 3agaHus;

6) ymeeT aprymeHTMpoBaTb CBOM AEWCTBMS MNPWU BbINOSIHEHUN MPAKTUYECKOro
3agaHus;

B) uUenecoobpa3HO WUCMONb3yeT TEOpeTMYECKUA MaTtepuan Ans  BbINOSHEHWS
3agaHus;

) NpaBUIIbHO NUCNOMb3yeT HEOOXOANMbIE NMPUEMbI, METOAbI, MIHCTPYMEHTbLI N Apyrue
pecypchl;

A) LOEMOHCTpUpyeT YyMeHue [AeWCTBOBaTb B CTaHO4APTHbIX W HeCTaHOApPTHbIX
npodeccrnoHarnbHbIX CUTyaUmsX;

€) rpaMoTHOe COCTaBfeHMe [OOKYMEHTOB, OTHOCALLUMXCA K npodheccrmoHanbHom

OeATEeSIbHOCTU U T.1M.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHauwemycs 1C Konnedx
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«Xopowoy» - CTaBuTCs, ecnun obyyarLWnnca 4eMOHCTPUPYET NpakTU4eckne yMeHus,
yOOBNeTBOPSAOLMNE TEM Xe TpeboBaHUSAM, YTO U ANt OTMETKU «OTIMYHO», HO JonycKkaeT
e0VHWYHble Herpybble owunbkM, KOTOpble CaM e WCnpaBnsieT Mocfne 3amMedaHus
npenogasarens.

«YdosnemeopumesnibHO» - CTaBUTCS, ecnu obyvawouwminca obHapyxuBaeT
NpakTUYecKne yMeHus, Ho:

a) 3aTpygHseTca  npuBECTM  MNpuUMepbl, MNOATBEPXAalWMe €ero  ymeHus,
NCNosib3oBaHHbIE B MPOLECcce BbIMOMHEHUS NPAKTUYECKOro 3a4aHNs;

6) HenocnepoBaTenbHO aprymeHTUpyeT CBOM [OEeWCTBUS, NpeanpuHATble Um B
npouecce BbINOMHEHNUST MNPAKTUYECKOro 3afaHus; aprymMeHTbl, OObscHsowme ero
AENCTBUSA, NPEeAnpPUHATLIE UM B NPOLECCe BbINOSTHEHNSA NPaKTUYECKOro 3agaHus;

B) HeuernecoobpasHO MCMOMb3yeT TeopeTU4ecKUn matepuman Ons COCTaBfeHus
nnaHa BbINOSIHEHUSA NPaKTUYECKOro 3aaHus;

r) uanaraeT maTepuan HegOCTAaTOYHO CBSI3aHO M C MOcnefoBaTefNlbHO C YacTbiMU
3aMUHKaMu1 1 nepepbiBamMu;

A)  uvChblTbiBaeT  3aTpyaHeHus B AenctBmax  npwm HeCcTaHOapPTHbIX
npoeccuoHarbHbIX CUTyaLMaX U T.0.

«HeydoenemeopumersnbHO» - CTaBUTCA, ecnn oby4valwmnca gonyckaet rpybble
HapyLlleHnss anropuTtMa LEeWCTBMS unu owubku, Bnekywme 3a cobo BO3HUKHOBEHWE
oTpuuaTenbHbIX NOcNeacTBMI Ang 06opyaoBaHns, OKpYXXatoLLen cpeabl 1 aknnaxa cyaHa,
unu (1) oTCyTCTBME YMEHMSA LENCTBOBATb B CTaHAAPTHbIX NPOdECCUOHANbHbIX CUTYaUNSAX,
nnmu(n) OeEMOHCTPUpPYET HE3HaHUE UM HenoHMMaHue BonbLUen YacTh COOTBETCTBYIOLLENO
pasgena.

Kputepuu oueHmBaHus no aucumnsiivHe B chopme TeCTUPOBAHUA:

«OTnn4yHo» - 81-100 % npaBunbHbLIX OTBETOB,

«Xopowo» - 61-80 % npaBunbHbLIX OTBETOB;

«YposneTtsoputenbHo» - 41-60% npaBuIibHbIX OTBETOB;

«HeynosneTtBoputenbHo» - 0-40% npaBunbHbIX OTBETOB.

3 OueHo4Hble cpeAncTBa TeKyLwlero KOHTpona n HpOMe)KYTO‘-IHOﬁ atTectauuu
KOHTpOﬂbeIe BOMPOCLI K NPakKTU4€eCKUM 3aHATUAM

MpakTnyeckoe 3aHATUE Ne1
Tema: PelueHne maTprUYHbIX YypaBHEHUN.
KoHTponbHbIe BONPOChHI
1. Kakasa maTtpuvua Ha3biBaeTCs HEBbIPOXKAEHHON?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHasny, xpaHauwemycs 1C Konnedx
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2. Iobasa nu maTpuua nmeet matpuuy, obpaTHyo en?
3. KakoB anroputm peLLeHns CUCTEM JIMHENHBIX YPaBHEHUA MaTPUYHBbIM Cnocobom?

MpakTuyeckoe 3aHATHE Ne 2
Tema: HaxoxageHue nponsBoOAHbIX.

KoHTposibHbIe BONpOChI

1. YT0 Ha3bIBaeTCs NPoM3BOAHON PYHKLMN?

2. Kak BbluMCNNTb NPOM3BOAHYO BTOPOro nopsaka? B 4ém coctont omanyecknin cmboicn
BTOPOW NPOU3BOLAHON?

3. Kakasi cBs13b CyLeCTBYeT MeXAy HENPEPLIBHOCTLIO PYHKLMM N €€ NPOU3BOOHON?

4. Kakve npuknagHble 3agaqu pelarTcsi C NOMOLLbIO NPOU3BOLAHON?

5. Kakast oyHKUMNA ABNAETCS CNOXHON?

6. Kakum 06pa3om MOXHO HanTU NPOU3BOAHYHO CIOXKHON PYHKLUMMN?

7. Kak HanTn YacTHoe 3Ha4YeHne Npom3BO4HON?

MpakTuyeckoe 3aHaTHE Ne 3
Tewma: NMpumeHeHne NPOoN3BOAHOM K UCCNeAOBaHUIO PYHKLIMM U NOCTPOEHUIO
rpacdmkoB.

KoHTposbHbIe BONPOChHI

1. Kaknum o6pasom MOXHO npoBepuUTb PYHKLMIO HA YETHOCTbL?

2. Kaknm 06pa3om MOXXHO NPOBEPUTb PYHKLMIO HA NEPUOONYHOCTL?
3. Kak MOXXHO HanTu Hynu yHKLMU?

4. [Mo kakoMy anropuTmMy NpoBOAUTCS UccnegoBaHne QyHKUNN?

MpakTnyeckoe 3aHaTne Ne 4
Tema: HaxoxgeHue gudhcepeHumana u npunoxeHue audcgepeHuymana K
NPUGNNXKEHHBbIM BbIYUCIIEHUSIM.
KoHTposibHble BONPOChHI
1. YUemy paBeH guddepeHumnan aprymeHta?
2. B 4ém cocTouT reoMeTpmu4ecknin cmbicn auddepeHumana?
3. Uto Has3biBaeTca anddepeHumnanom BTOPOro nopsaaka?

MpakTnyeckoe 3aHaTne Ne 5
Tema: UHTerpmpoBaHue (hpyHKLUM pas3nMiyHbIMU cnocobamm.

KoHTposibHbIe BONPOChHI

1. B kakux cny4asx ygobHo npuMeHsTb cnocob 3ameHbl NepeMeHHOro npu Bbl4UCIEHUN
WUHTerpanoB?

2. Kak npoBepuTb, NpaBubHO N HangeHa nepBoobpa3Hasa JaHHOW (PYHKUMN?

3. B 4ém 3akntoyaeTcss MeTo MHTENPUPOBAHNA MO YacTamM?

4. B 4éMm 3akni4aeTcsa reoMeTpnyeCcKMn CMbICI NepBOOBOpPasHbIX AaHHOM YHKLUUN?

5. Kak npoBepuTb, NpaBubHO N1 HangeHa nepBoobpasHas gaHHOW (PYyHKUMK?

6. B 4ém 3akntovaeTcsa MeTo HENOCPEACTBEHHOIO MHTErPUPOBAHNS?

MpakTnyeckoe 3aHaTHe Ne 6
Tema: BbluncneHums onpegeneHHbIX MHTErpanoB pas3fiMvyHbIMM cnoco6amm.

KOHTpOJ'I bHbl€ BOMPOCHI

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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1. YTo Ha3bIBaeTcsa onpeaenéHHbIM nHTerpanom?
2. B 4ém 3aknioyaeTcs pasHuua Mexay HeonpenenéHHbIM 1 onpeaeniéHHbIM UHTerpanom?
3. B 4ém 3akntoyaeTcs oopmyna 3aMeHbl NEpEMEHHON B ONpeaenéHHoro nHterpana?

Ldx
4. O6bACHUTL, NoYeMy HeBepeH pesynbTaT: [—=In|x| =Ih1-In1=0?

11X -1
5. B 4yém 3aknwyaetca MeTod MHTErpuvpoBaHMs MO 4YacTaMm AN onpeferiéHHOro
WHTerpana?

MpakTuyeckoe 3aHATHE Ne 7
Tema: BbluncneHue nnowaaen nnockux ¢ouryp 1 o6 LemoB Ten BpaleHus.

KoHTposibHbIe BONpOChHI

1. B 4ém 3akrnoyaeTca reoMeTpmuyeCcKnin CMbICIT ornpeaesiEHHOro nHTerpana?
2. Kakasi comrypa HasblBaeTCsl KpMBONMHENHOW Tpaneumen?

3. o kakon hopmMyrie MOXHO HaNTN 06BLEM Tena BpaLleHUa?

MpakTnyeckoe 3aHaTne Ne 8
PeweHue gucddepeHumnanbHbIX ypaBHeHUn 1-ro nopsigka.

KoHTponbHble BONPOCHI

1. Kak onpegenntb nopsiaok anddepeHumanbHOro ypaBsHeHNs ?

2. Kakvne ypaBHeHUs Ha3blBalOTCH AnddepeHLmansHbiMU YpaBHEHUSIMU C
pasgensarwmmMmcs nepeMeHHbIM1?

3. Kakne ypaBHeHUs Ha3blBalOTCA NUHENHbIMKN anddrepeHunarnbHbIMU ypaBHEHNUAMMU
nepBoro nopsigka?

4. MOXHO N1 NpOBEPUTb NPaBUbHOCTL peLleHns anddepeHumansHOro ypasHeHms? Kak
3TO caenaTtb?

MpakTuyeckoe 3aHATHE Ne 9
PeweHue aucddepeHumnanbHbIX ypaBHEHUN 2-ro nopsigka

KoHTponbHbIE BONPOCHI
1. Kak onpegenntb nopsiaok anddepeHumanbHOro ypaBsHeHNs?
2. Kakue ypaBHeHWA HasblBalOTCS HeENOSHbIMUM AndddoepeHumarnbHbIMU  YpaBHEHUAMU
BTOPOro nopsigka?
3. Kakne ypaBHeHWA HasbIBalOTCA JSIMHEWHbIMW OLHOPOAHbLIMU AuddepeHuUmanbHBIMK
ypaBHEHUAMM BTOPOro nopsigka ¢ NOCTOSAHHbIMKU KO3dhuumneHTammn?
4. MOXHO N1 NpoBeEpUTb NPaBUNBHOCTb peLleHnsa auddepeHumnansHoro ypasHeHuna? Kak
37O caenaTb?

MpakTnyeckoe 3aHaTne Ne 10

Tema: PeweHue anddepeHunanbHbIX ypaBHEHMA pa3fIM4HbIMM cnocobamu.

KoHTponbHble BONPOChHI

1. Kak onpegenuTb nopsgok g depeHumnansHOro ypasHeHna?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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2. Kakve ypaBHeHNA Ha3bIBaOTCH NIMHENHBIMU O4HOPOLAHBIMU
anddepeHumanbHbIMU YpaBHEHNAMU BTOPOro
nopsigka ¢ NOCTOSAHHbIMU KO3 PULUNEHTaMN?
3. MoOXHO nuM npoBepuTb MNPaBUMNBHOCTbL pelleHus AnddgepeHumansHoro
ypaBHeHna? Kak ato caenatb?

MNMpakTu4yeckoe 3aHaTne Ne 11
Tema: CxogumocTb psaaoB. PasznoxeHne PyHKUNN B CTENEHHbIe PAAbI.

KoHTposibHbIe BONpOChHI

Kakon psg HasbiBaeTCa CTENEHHbIM?

Kakon psig HasbiBaeTCa PyHKLMOHANBbHBIM?

Kakue psabl Ha3blBalOTCA CXOAAWMMUCA?

Kakue psiabl HasbiBalOTCA pacxogawmnmMmmca’?

Kakon psig HasblBaeTCsa 3HaKovepeaywmmca?

Kakum ob6pasom MOXHO pasnoxmtb yHKUMIo B psg Tennopa?

2

MNMpakTuyeckoe 3aHaTne Ne 12
Tema: OCHOBHbIE€ NOHATUA KOMOMHATOPUKU, TEOPUN BEPOSATHOCTEN, CTaTUCTUKMN.
KoHTposibHble BONpPOChHI

[aTtb onpeneneHne QUCKPETHOW CyYanHOW BENNYUHDI.

UTo HasbiBaeTCA MatemMaTU4eCckuM oxXungaHnem?

Yrto Takoe aucnepcun?

UTto Takoe cpeaHee KBagpaTUYHOE OTKNOHEHne?

[aTb onpefeneHne 3akoHa pacnpeneneHus UCKPEeTHOM CrnyYyanHOW BENNYNHBI.

MpuBeguTe npumep psga yncen, cpegHee apudMeTn4ecKoe KOTOpbIX PaBHO HYSHO.

MoryT nu 6bITb B TaKOM paay He HyneBble Yncna? MoxeT nu moga Takoro psaa 6biTb

OTSIMYHOW OT HyNA?

7. lNpueegunte npumep paga vymcen, pasmax KoToporo paseH Hynt. Kak cBsidaHbl B TakoM
psgy moda u cpegHee apudgmeTtndeckoe?

8. lNpuBeante npumep psiaa Yncen, Moga KOTOporo paBHa Hyrto, a cpeaHee
apudpmeTn4eckoe He paBHO.

9.MoxeT nu cpegHee apnmeTrmyeckoe psiga Ymcen coenagaTtb C €ro HanbonbLWNM

yucnom? Kakum npu atom byaet pasmax psga?

OO WN =

MNMpakTnyeckoe 3aHaTne Ne 13
Tema: PewueHue NIMHENHbIX CUCTEM YpPaBHEHUN pa3NIU4HbIMM cnocob6amm

KoHTponbHbIe BONPOChHI

1. CchopmynupyimTe anroputMm peLleHns CUCTEMbI TPEX SIMHENHBIX YPaBHEHUI C TpeMs
Hen3BeCTHbIMW C NMOMoLLBI MeToaa [Maycca.

2. Kaknm obpasom maTpuuy MOXHO MPUBECTU K TPEYronibHOMY BUAy?

3. [llepeuncnutb C€Nocobbl peLleHnss CUCTEM JIMHEWHbIX YPaBHEHUW W [aTb UM
CPaBHUTESbHYIO XapakTepUCTUKY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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MpakTuyeckoe 3aHaTne Ne 14
Tema: BbluncneHme nHterpanoB no popmynam npAMoyrosibHUKOB, TpaneLun.

KOHTpOJ'I bHbl€ BOMPOCHI

1.Bcerga nv MOXHO BbIMMCANTL TOYHOE 3HAYeHWe nHTerpana?
2.B kaknx crnyyasix NpyMeHsTCA NPUBNMXEHHbIE MeToAbl MHTErPUPOBaHNS?
3.Kakon meTtoq oaét 6onee TOYHbIV pe3ynbTaT?

BOI'IpOCbI And NoAroTOBKM K 3K3aMeHY

1 MaTpuua, gencTeusa Hag MaTpulamu.

2. O6patHas matpuua. Cxema HaxoxageHus obpaTHOM MaTpuLbl.

3. Onpegenutens matpuubl. CNocobbl HAXOXAEHUS.

4. MaTpuyHble ypaBHeHus. Cxema peLleHnst MaTpUYHbIX YPaBHEHUN.

5. TlocnepoBaTtenbHOCTb, PyHKUMSA. [1pegen nocnenoBaTenbHOCTU U OYHKLNN.

6. OnpegeneHne nNpoOU3BOAHOW, TEOMETPUYECKUA U MEeXaHUYeCKUA CMbICH
npou3BoOgHON, Npasuna u opmyrnbl ouddepeHUNpoBaHNA.

7. WccnepoBaHue pyHKUUM HA MOHOTOHHOCTb.

8. WccnepoBaHue OyHKLMM HA SKCTPEMYMbI.

9. BbINnyknocTb dyHKUMUKN, TOYKM Nepernba.

10. UccneposaHne oyHKLMU M NOCTPOEHNE rpadmnKoB PYHKLNN.

11. Hanbonblee n HaMMmeHbLLee 3HaYeHNE (PYHKLUUN Ha OTPE3KE.

12. YpaBHeHMe KacaTenbHOM K rpadouky yHKUnK.

13. MNMoHatne gudbcbepeHumnana QyHKUMKM, ero HaxoxgeHue. [lpunoxeHue
anddepeHumana K NPUGAMKEHHBIM BbIYNUCIIEHUSAM.

14. NepBoobpasHan qyHKUMN. HeonpenenéHHbln WHTEerpan M ero CBOWCTBa.
dopmynbl UHTErPUPOBAHUS.

15. Cnocobbl BblMUCEHUS HeonpedenéHHoro uHTerpana (Meto MOACTaHOBKM,
MeTOo[ HENOCPEACTBEHHOIO UHTENPUPOBAHUS).

16. Cnocobbl BblMMCNEHUS HEOMNPEOENEHHOrO0 MHTErpana (MeTon UHTErpupoBaHUs
no yacTtsm).

17. OnpeaenéHHbIn HTerpan, ero CBOMCTBa U reOMeTPUYECKUA CMbICTT.

18. Cnocobbl BblMUCIEHUS ONpeaenéHHOro UHTerpana (MeTo NnoACcTaHOBKU, METOA
HenocpeaCcTBEHHOrO MHTErPMPOBaHNS).

19. Cnocobbl BblMMCEHUS ONPeaenéHHOro UHTerpana (MeTog UHTErpupoBaHus no

4yacTam).
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20. BbluucneHune nnowagen nnockux guryp.

21. BbluncneHme o6bEMOB Ten BpaLLEHUS.

22. MNoHaTe guddepeHumMansHOro ypasHeHust (OCHOBHbIE orpeaenieHuns).

23. O6uee n YacTHoe pelleHne guddepeHunanbHbIX ypaBHEHUN.

24. NnpdepeHunanbHble ypaBHEHUSA C  pasfenéHHbIMU U pasgensowmMmcs
nepemMeHHbIMH.

25. JlnHenHble guddepeHumnanbHble ypaBHeHne | nopsagka, ux pelleHume.

26. OnpdepeHunanbHble  ypaBHEHUSI BTOPOro nopsigka C  MOCTOSIHHbIMU
KoahpuumeHTamu.

27. HenonHble gnddepeHumansHble ypaBHEHUsS] BTOPOro nopsiika, Nx peLleHue.

28. Pagbl: Buabl, ceonctea. CxoanMocTb psigoB.

29. PasnoxeHue pyHKUNIN B CTENEHHbIE pAabI.

30. OcHOBHblE onpefeneHns U MNOHATUS  KOMOWHATOPWKK: - pasMelleHune,
nepecTaHoOBKM U COYeTaHUs

31. MNoHaTMe cobbITUs U BEPOSATHOCTU COBLITUSA. TeopeMbl CROXEHUS U YMHOXEHUS
BEpPOSATHOCTEN

32. Cny4vanHasa BenuunHa. [luckpeTHas u HenpepbiBHasA CrlyyYanHble BENTMYUHDI

33. BbluncneHue nHTerpanos no oopmMyriam npsamMoyrofibHUKOB.

34. BbluncneHue nHterpanos no popmyram Tpaneumm.

35. MeToab! peLueHnsa cMcTem ypaBHEHUN.

npaKTVI‘-IeCKVIe 3agaHunsa Ana noArotToBKU K 3K3aMeHy.

1
1.Bblancnuntb j%
0(3x —1)

2x

2.HanTtn nponsBogHy0 OYHKUUK: y =
cos2x

3.Hantu npmbnuxeHHoe 3Ha4YeHNE: \/m

Bbolumenute  nnowagab  urypbl,  OrpaHUYEHHOW  nuHuAMK: x—2y+4=0,
x+y-5=0, y=0.

5.WccnenoBath Ha 9KCTPeMYM DYHKUMIO: y = x~ +x° —8x+1.

In? xdx.

6.Hantu: j .
1

7.Hantn gndpdepeHuman QyHkumm: y = (1—x2)7.
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8.B ypHe 12 6enbix,8 KpacHbIX 1 5 3enéHbIX WapoB. HanTu BEpOATHOCTb TOro, YTO
BbIHYTbIN Hayraa wap 6yaet He 6enbim.

9.HaiiTu npubrmkeHHoe 3HauveHue dyHKkuMn: f(x)=2x> —4x® +5x—2 npn x =

2,04.
10x+y+4z=1
10. PewunTb cucteMy ypaBHeHUN: {x—2y—7z =-3.
2x+y+5z=0
¢ dx
11.BblancnnTs: .
'!.\/3)6—2
12.BbluncnuTb: ]m})m
x—> X
- 1 1 1 1
13.Hantn popmyny obulero uneHa psga —+—+—+—+...
7 8 9 10
14.Hantn nnowaab ourypbl, orpaHUY4eHHON NuHMaMK: y = 3x -1,y =0, x =2, x =
4.

15. NiccnepoBaHne yHKUMM Ha SKCTPEMYMbI y = %x3 —%xz +6x—7.

1 21 1 3
16. daHbl A= ;B= ; Halitu A x B
310 1 2

6x"dx
17 .Hantu: -[(1—2x3)2

18.BepOFITHOCTb TOro, 4TO B AAaHHOM CrpaBO4YHUKE €CTb HYXHadA d)opmyna, paBHa

0,63. KakoBa BEpPOSAATHOCTb TOr0, YTO B JAHHOM CrpaBOYHMKE (hOpMYyria OTCyTCTBYeT?

19.Bbluncnutb nnowaab urypbl, OrpaHUYEHHON JIMHUAMU: ) = \/},y = %x
20.Uccnenosanune yHKLUMM U MOCTPOEHME rpadpukoB yHKumMn y = x* —10x° +10

21.Hantn nponsBogHyto yHKLUMK: y=\ 3x2 4.

. 2x*+5x-8

22. Bblumcnutb npegen
PeAsn e 3x? =5x+1

2 31 31 .
23. daHbl A= ;B= ; Halitu A x B
1 20 2 1
24 Pewntb anddepeHuymnansHoe ypaBHeHue: y" —7y"' +12y =0

25. PewnTb AnddepeHumnansHoe ypasHeHne: 2yy' =1
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1 21 1 3
26.daHbl A= ;B= ; Haritu A x B
310 1 2

¢ In® xdx.

27.Bblumcnuts: | X
dy _dx

28.Pelumntb andpdepeHumansHoe ypasHenne: ¥ YV sy =1 npn x = 2.

29.Toyka ABMXETCH NO NPAMON MO 3aKOHY s =t —sint. HanTn ckopocTb U yCKopeHune

OBVXXKEHUS NpU ¢ = %
30.HanTn obLiee pelueHne amddepeHumansHoro ypaBsHeHus: y" —5y" +6y =0.

31.Hantn nnowaab dpurypbl, OrpaHNYEHHON NMUHUAMWN: y=— N Y = 7-X.
X

2

32.Hantn BTOpYIO NPOU3BOAHYIO (DYHKLUK: f(x)= 5 _4 npu x = -1.
x°+
33.Bblumcnutb 3HaveHve audpdpepeHumana  yHKUUK y=l ~ npn x = 3 U
+Xx
Ax=0,02
0 2
34.0npegennTb CXOANUMOCTb psiaa: o
n=l1
35.Pewntb ypaBHeHue: 6P, =P,
3

_—— _1

y y=
36.CocTaBuTb ypaBHEHME KacaTenbHoW K rpaduky pyHKLNK: X B Touke Yo

37.Touka aOBMXeTCA MO NPAMON MO 3aKOHy s(f)=t—sint. HanTu ckopocTb wu

YCKOPEHMNE ABWXXEHUS NpU t:?
38.HanTn obuiee pelleHve auddepeHumnansHoro ypasHeHus: y"—5y" +6y=0.

39.HaiitT HanGornbllee 1 HauMeHbLLee 3HaYeHne pyHkuMm: y=x3-1,5x%-6x+1  Ha [-
2; 0].
1 -2 1
40.HanTtn TpaHCNOHMPOBaHHYO MaTpuuy K matpuue A=|3 1 0
2 5 -1

41.NccnepoBaTb OYHKLMIO M NOCTPOUTL rpadunk: y = gx3 —x* +1.

42.Haitu: (1,01)".
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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3x2dx
43.Hantu: Isinz(x3 ~2) -
2 J— p—
44 Bblancnutb npegen pyHKummn: lim w .
=2 5x° —9x-2

0 3
45.0npegenuTb CXo4MMOCTb psaa: Zn—n

n=1
46.Bbamncnute nnowanb purypbl, OrpaHUYEHHON NuHUAaMnN: x — 2y +4 =0, x + 2y —
8=0,y=0,x=-1,x=6.

47.Hantn nponsBogHyo yHKUMK: y=1 3x2 -4

1 21 1 3 .
48.[]anbl A= ;B= ; Halitu A x B
310 1 2

49.Nccnenosatb pyHKUMIO Y = x3-9x2+24x-15 Ha Bo3pacTaHue u yobiBaHue.

50.Monb3ysicb npusHakoMm [anambGepa, uccneaoBaTb Ha CXOOUMOCTb  psif:

o) 5}1—1
200

n=l

y 8
51.Hantn Hanbonbllee M HanMeHbLIeEe 3HAYEHUA DYHKLNN: f(x)=x+—4 Ha [-2; -
X

1].
o ¢ dx

52.Hantu: im

53.Haintu ancddeperHuman dyHKUMN: y=-/5-2x .

54 .Pa3noxuTb B ps Mo CTENEHAM X (PyHKUMO: y =e”.

55.Hantn BeposaATHOCTb BbinageHus umdpbl 3 unm 5 npu GpocaHun urpanbHom
KOCTMW.

56.MccnepoBath KpuBYy: y=x —6x° +6x—2 Ha BbINYKNOCTb W HAUTU TOYKU
nepernba.

57 .Hantu nnowaab purypsl, orpaHuyeHHon nnHnamn: y=3" x=0,x=2,y=0.

1—x+1

58.Bbiuncnutb: lim
x—0 X

59.Hant NPOMeXyTKN MOHOTOHHOCTU (PYHKLMK: y =x" —x° —8x+2.

60.Bblumncnuts: L
1,001
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61.BbluncnuTs NPpUGNKEHHOE 3HaYeHne PYHKUMK: y =x> +x> —2x npu x = 2,01.

2

62.Bblumcnntb npubnmkeHHo (No doopmMyrne NpsiMmoyrofibHUKOB): J‘@ n=10.

X

63.Haintn akcTpemyMbl pyHKUMK: y =2x° —6x> —18x+7.

64.PewmnTtb ypaBHeHue: % = é .

X

65.PewnTb ypaBHeHue: b = % rae y=4npu x =0.

x-1 y-
2 f—
66.BblumcnuTh: hmszr—x2
ol x" +6x—7
67.BbluncnuTb andodpepeHuman yHKUMK: y = cos?x npu: x = n/4 dx = 0,03.

68.Hanncatb cbopmyny obuero Ynena psaga: %+z+§+%+---.
69.BeposaTHOCTb  GesynpeyHon paboTbl asuratensa pasHa 0,992, Kakosa
BEPOATHOCTb €ro NosIOMKN?
70.Hantn nponsBogHyto yHKUMK: ¥ = tg X +le—.
+Xx

4 CBepeHUA 0 hoHAEe OLEHOYHbIX CPeACTB U ero corriacoBaHue

doHA OLEHOYHbIX CPencTB Ans atTectaumm no ydebHon ancumnnmnde OlN.09 MaTtemaTtumka
npeacraensieT cobon KOMNOHEHT OCHOBHOW 06pa3oBaTefibHOM NporpamMmMbl CPeaHEro

npodeccuoHanbHoro obpasoBaHuns no cneumansHocTn 26.02.05 SkcnnyaTtauns cygoBbIX

SHEPreTn4ecCknx yCtaHOBOK.

doHA OLEHOYHbIX cpeacTtB pacCMOTpEeH U 0):106peH Ha 3acegaHunM MeToanYecKom

komunccum «MatemaTukm n puUsnkm»

MpoTtokon Ne 10 ot «13» masa 2026 r.

Mpeacenatenb METOAMYECKON KOMUCCUN /E.A. Pycakosa/
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