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1 NACNOPT ®OHAA OLEEHOYHbLIX CPELOCTB
1.1 O6bnacTtb npumeHeHusa POHAA OLEHOUHbIX CPeaAcTB

@doHO OUEHOYHbIX CpeacTB nMpefHasHavyeH ANA OUEHKUM pe3ynbTaToB OCBOEHUS
yvyebHon ancumnnmHel ON.09 MatemaTuka.
1.2 Pe3ynbTaTbl OCBOEHUA AUCLUNIIUHbI

B pesynbTtate KOHTPOSS M OLEHKM NO y4ebHOW OucCUUNIIMHE OCyLLlecTBnseTcs
KOMMNIIeKCHasa NpoBepKa YaCcTUYHOro OCBOEHUS CrieayoLmx NpogeccnoHasrbHbIX U 0BLmnX
KOMNETEHLNN:

- obwue KomnemeHyuu:

OK 01. BblbupaTb cnocobbl pelleHus 3agad npodeccuoHanbHON AeATENbHOCTMH,
NPUMEHUTESBHO K pasfiMyHbIM KOHTEKCTaM,;

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CpeACcTBa NOMCKa, aHanM3a n nHTepnpeTaumm
WHGoOpMaUuKM, WU MHMOPMALMOHHbIE  TEXHOMNOrMM  Ons  BbINOSMIHEHMS  3ajad
npodeccuoHanbHoOM AeATENbHOCTU.

OK 04. 3ddekTnBHO B3anmMoaencTBoBaTb U paboTaTb B KONMEKTUBE U KOMaHOE.

OK 05. OcyuwectBnATb  YCTHYHO n NMUCbMEHHYIO KOMMYHUWKaLUMNIO Ha
rocygapCcTBeHHOM s3blke Poccuickon degepaumm ¢ y4eToM oCOBEHHOCTEN CoLmManbHOro
N KyNbTYPHOIO KOHTEKCTa;

OK 07. CopgenictBoBaTb COXpPaHEHMIO OKpYXXaloLLen cpefdbl, pecypcocbepexeHuto,
NPUMEHATb 3HaHMS 00 WM3MEHEHUW Knumarta, NpuHUMnbl 6epexnmBoro npouM3BOACTBA,
3 PEeKTUBHO AENCTBOBATL B YpE3BbIYaNHbIX CUTYaLNAX.

OK 09. MNonb3oBaTbcs NpodeccMoHanbHOM AOKYMEHTaAUNEN HA rOCYyJapCTBEHHOM U
WHOCTPaHHOM si3blKaX.

[pogbeccuoHarbHbIe KomnemeHyuu

MK 1.1. O6becneymBaTb TEXHMYECKYID 3JKCMfyaTauMilo [NaBHbIX SHEPreTU4EeCKnx
YCTaHOBOK CyAHa, BCMNOMOratefilbHbIX MEXaHM3MOB W CBSI3@HHbIX C HUWMW CUCTEM
yrnpaBneHus.

MK 2.1 OcyLwecTBnsaTb ynpaBreHne rfaBHbIMM ABUraTeENsS MU U MEXaHM3MamM,
obecneunBaTb X TEXHUYECKYHO IKCMNyaTaumio, COagepXaHNe U PEMOHT.

MK 3.1 NnaHnpoBaTtb paboTy CTPYKTYPHOro nogpasaeneHus.

B pesynbTtate KOHTPOMS M OLEHKM NO Yy4ebHOW OUCUUNIIMHE OCYLUECTBNsSieTCs
KOMMMEKCHasn NpoBEpPKa OCBOEHUS CneayrLwmx YMEHUA N 3HAHWUMA:

YmeHus:

- pewaTb NpocTble auddepeHunarnbHble YpaBHEHUS;

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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- IPUMEHATb OCHOBHbIE YNCIJIEHHbIE METOAbI ANA pelleHUA NpuKnagHbIiX 3agau.

SHaHus:

OCHOBHbIE MOHATMA N MeTOoObl

MaTeMaTnyeCcKkoro aHasnmsa, OCHOBbI

Teopun

BepOFITHOCTeVI N MaTemMaTU4eckon CTaTUCTUKWU, OCHOBDI TEOPUN )J,I/I(b(bepeHLl,l/laJ'IbeIX

ypaBHEHUN.

2 I'Iepequb OLEeHO4YHbIX cpeancTB U Kputepnn oueHnNBaHuA

Kop MHamkaTopbl AOCTMXEHUA MHamnkaTopbl AOCTUXKEHUA KOMNEeTeHLUUN
¢opmup KoMneTeHUuun
yeMbIX
KomneTe
HUMN
OK 01 — pacnosHaBaTb 3agady u/munv npobrnemy B | — OCHOBHblE NCTOYHUKM nHbopmaumm
npocpeccuoHanbHOM  M/MNM  couMarnbHOM | U pecypcbl Anst pelleHus 3agad u npobrnem B
KOHTEKCTE; npodeccmoHanbHoOM n/mnu counanbHoOM
— aHanusupoBaTb 3agadvy u/mnu npobrnemy | KOHTEKCTE;
N BbIAENATb €€ COCTaBHble YacTy; — anropuTMbl BbINOMHEHs paboT B
— onpenensaTb aTanbl peLleHns 3aga4uu; npodeccuoHarnbHomn
—-BbIIBNSATE UM 3PMPEKTUBHO  MCKaTb | M CMEXHbIX 0bnacTax;
WHpopmaumio, Heobxooumyto ansa | —metogbl paboTbl B npodeccroHansHon U
peLleHus 3agaym u/unmn npobnemsi; CMeXHbIX cdhepax;
— BrageTb aKkTyanbHbIMK mMeTogamu | — NOPSIAOK OLEHKN pe3ynbTaToB pelleHns 3agad
paboTbl B NPOMECCMOHANbHON U CMEXHbIX | MPOdEeCcCHoHarnbHoN AeaTenbHOCTH
chepax;
—oueHMBaTb pesynbTaT W MNOCMNEACcTBUS
CBOMX OENCTBUA (CaMOCTOATENBHO WU C
NMOMOLLIbKO HAaCTaBHMKA)
OK 02 —onpegenate HeobXoAMMbIE UCTOYHUKM | — HOMEHKNaTypa NHEOPMALIMOHHBIX
nHopmaumu; WCTOYHUKOB, npMMeHsaeMbiX B
— NnaHMpoBaTb NPOLIECC noncka npodeccUoHanbHOM OeATENbHOCTH;
— CTPYKTypupoBaTb nonyyaemyio | — NpUembl CTPYKTypMpoBaHMs MHOpMaLnm;
NHopmaLuto — dopmaT odOpMIIEHNSA Pe3ynbTaToB MOMCKa
- BblenaTb  HauGonee  3HauMmoe B | MHopmauun
nepeyHe MHdopMaumu;
— OouUeHMBaTb MPaKTUYECKYyH 3HAYMMOCTb
pes3ynbTaToB noucka
— opopMnATb pesynbTaThl NoOMcKa
OK 04 — B3anMogencTeoBaTtb (o] Konneramm, | — OCHOBbI MPOEKTHON AeATEeNbHOCTH
PYKOBOACTBOM,  KIMEHTamMuM B  Xoge
npodeccnoHanbHON AeATENbHOCTH
OK 05 —rpamMoTHO  u3naraTb  CBOU MbICNK | — NpaBuna ohopmMIieHus OOKYMEHTOB
" ohopMnATbL OOKYMEHTBI Mo | M MOCTPOEHUS YCTHbBIX COOBLLIEHNN
npogeccnoHanbHon TemaTuke Ha
rocygapCTBEHHOM  s3blke, NposiBNsATL
TONIEPaHTHOCTb B paboyem KomnnekTmee
OK 07 — onpeaensaTb HanpaBIieHNs | — OCHOBHbIE pecypcCbl, 3a0eNCTBOBaHHble B
pecypcocbepexeHns B pamMKax npogeccuoHanbHON AeATENbHOCTH
npodeccnoHanbHON AeATeNbHOCTU Mo
npogeccun (cneumaneHoCTH),
OCyLLECTBMATL paboTy ¢ cobnogeHnem
NPUHLMMNOB OepexrmBoro
NpOn3BOACTBA;
OK 09 — NPUMEHATb CpeacTBa MHMOPMALMOHHBIX | — COBPEMEHHbIE  CpedcTBa UM YCTPOMCTBA
TEXHOMNOrMN ans pelweHuns | uHcpopmMaTM3aumn, NOPSAOK UX MPUMEHEHUS U
NpodeccUoHanbHbIX 3agay nporpamMmmHoe obecneyeHne B

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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Kon MHamkaTopbl A4OCTMXEHUA MHaukaTopbl AOCTUXKEHUA KOMMNEeTeHLUN

¢opmup KoMneTeHuuu

yeMbIX

KoMneTe

HUUU

npocpeccuoHanbHON eaTeNnbHOCTU

MK 1.1 TEXHUYECKOM JKCnnyaTauum W PpemMoHTa | — obWKUX CcBedeHWUi, Knaccuukaumm cynoBbiX
CyOoOBbIX [MaBHbIX W BCMOMOraTenbHbIX | ABMraTenel BHYTPEHHErO CropaHusi, OCHOBHbIX
MEXaHM3MOB, CBSI3a@HHbIX C HWMW CUCTEM | XapaKTepUCTUK, Mapok, ocobeHHocTEeN
ynpaBrneHus, a Takke T[MaponpuBoAOB | KOHCTPYKLMIA, OCHOBHbLIX Y3MOB M MNPUHLMUMNOB
CY[0BbIX MEXaHU3MOB N YCTPONCTB; nencreus
TEXHUYECKON 3KchnyaTaumm U pemMoHTa
TOMMNMNBHON, CMa304HON, GannacTHom
CUCTEM, a TaKKe CBA3aHHbIX C
HAMW CUCTEM YNpPaBreHUs;
napamMeTpuyeckoro  KOHTponst  paboThbl
aBTOMATUYECKMX  CUCTEM  YyMNpaBneHus
rMaBHOW ABUraTenbHOW YCTAHOBKOW MU
BCromoraterbHbIMU MexaHu3Mamu;
NCMOMb30BaHUA CUCTEMbl BHYTPUCYA0BON
CBSI3U Ha CyaHE;
onpefeneHna B Mpouecce TeXHUYECKOon
3KcnnyaTauumn COCTOSHUA KadecTBa Macna,
TOMNMBA, OXNaXagarLwen Xnakocti

MK 2.1 obecneunBatb 3aWMLWEHHOCTE CygHa OT | obecneyeHnss Hagnexawero YPOBHSA OXpaHbl
aKTOB HE3aKOHHOro BMellaTenbCcTBa. cygHa.
npegoTBpawlaTe HepaspeLLEHHbI  4OCTYyN
Ha CyaHo.
OEeNCTBOBaTb B YPE3BbIYAMHbIX CUTYaLMAX

MK 3.1 paunoHanbHO OpraHvM3oBbIBaTb pabouve | NnaHMpoBaHMA UM opraHuM3auunm  paboTbl
MeCTa, Yy4yacTBOBaTb B  pacCTaHOBKE | CTPYKTYPHOrO  nogpasfefnieHns Ha  OCHOBe
KagpoB, obecrnednBaTb MX npegMeTaMmu U | 3HaHMSI NCUXOSOMMM JIMYHOCTU U KOMMEKTUBA.
cpeacTeBamu Tpyaa. 0POPMIEHNS  TEXHMYECKOW  [OKYyMEHTauuu

nnaHnpoBaTb paboTy McnonHuTenemn

obecneynBaTb cobntogeHne npaeun
6e3onacHoCcTM  Tpyga W BbINOSIHEHWE
TpeboBaHM NPOM3BOACTBEHHON CaHUTapun

opraHusaumm v nnaHMpoBaHus paboT

2.1 K oueHO4YHbIM cpeacTBaM TeKyLero KOHTPOsA ycrneBaeMoCTN OTHOCATCA:

- KOHTPOJIbHbIE€ BOMPOCHLI K TeMaM NpakTn4eCcKnx 3aHATUN.

2.2 K oueHOYHbIM cpeacTBaM ANSA NPOMEXYTOYHOWN aTTecTaumMm OTHOCATCS:

- Bonpocbl 4ns nogrotoBkKM K 3K3aMeHy;
- MpakTuyeckne 3agaHns AN NOArOTOBKN K 9K3aMeHY;
2.3 Kputepumn oueHKM pe3yrnbTaToOB OCBOEHUA ANCLIUMNIIUHbI

Kputepumn oueHMBaHUA TeopeTUYeCKUX 3HAHUM:

«Omnu4Ho» - CTaBUTCA, ecnn oBy4aroLLnncs:

a) TO4YHO POPMYNMPYET OTBETbI HA NMOCTaBMEHHbIE B 3a4aHUM BOMPOCHI;

0) paeT npaBurnbHble (OPMYNUPOBKM MOHATMA W TEPMUHOB MO U3YYEHHOW

AVNCLIUNIIVHE;

B) IEMOHCTPUPYET NOHUMAHWE MaTepurarna, YTo BbipakaeTcsl B YyMeHUN 060CHOBaTb

CBOW OTBET,;

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuUU Mo opuauHasy, xpaHswemycs 1C Konnedx
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r) ceobogHo obobwaeT n anddepeHuUnpyeT NPU3HaKM U NOHATUS;

A) NpaBUIibHO OTBEYaeT Ha AOMOMHUTENbHbIE BONPOCHI;

e) cBoboaHO Bnageet peybto (oemoHcTpupyeT CBSI3aHHOCTb n
nocrneoBaTenbHOCTb B U3MOXEHMM) U T.0.

«Xopowo» - cTaBuTCs, ecnu oby4varowmincsa gaeT oTBeT, yAOBNETBOPSOWMIA TEM
Xe TpeboBaHWAM, YTO M AN OTMETKM «OTSIMYHO», HO OOMNyCKaeT €AMHUYHbIE OLUMOKM,
KOTOpble caM e UcnpasnseT nocne samevaHus npenogasartens.

«YOoernemeopumesibHO» - CTaBUTCS, ecrnn 00y4aloWnNCcs OEMOHCTPUPYET 3HaHue
N NOHMMaHNE OCHOBHbIX MOMOXEHWUI AAaHHOW TEMbI, HO:

a) HETOYHO N HEeyBEPEHHO BOCMPOU3BOAUT OTBETbl HA MOCTaBMEHHblE B 3adaHuu
BOMpPOCHI;

6) naeT HeTOYHblE (POPMYNMPOBKN MOHSATUI U TEPMUHOB;

B) 3aTpyAHsieTcst 060CHOBATb CBOW OTBET;

r) 3aTpyaHsaeTcsa 0606wnTb nnu guddepeHumnpoBaTh NPU3HaAKN U NOHATUS;

A) 3aTpyaHAEeTCA Npu OTBETAxX Ha AOMNONMHUTENbHbLIE BOMPOCHI;

€) usnaraet maTepuan HegOCTaTOYHO CBSI3aHHO M MOCMeAoBaTesNlbHO C YacTbiMU
3aMVHKaMu 1 nepepbiBamu u T.10.

«HeydoenemeopumersnbHo» - CTaBUTCHA, ecnv oby4valwmnca AeMOHCTpupyeT
He3HaHVe NnNn HernoHMMaHue BonblLuen YacTn COOTBETCTBYIOLLIEro pasaena.

KpuTtepuu oueHnBaHUA NpakTU4ECKUX YMEHUN:

«Omnu4Ho» CTaBUTCS, €cnv oby4varoLmnIncs:

a) ymeeT noATBEpAUTb Ha NpUMepax CBOE YyMEHUE MO BbINOMIHEHWUIO NOSTYYEHHOro
NPaKTUYECKOro 3aJaHuns;

0) ymeeT aprymeHTMpoBaTb CBOW [EWCTBUS MNPWU BbINOSIHEHUN MNPAKTUYECKOro
3afaHus;

B) Uenecoobpa3Ho MCMNoMb3yeT TeopeTMYecKUin maTtepuan Aans  BbINOfHEHUS
3afaHus;

r) NpaBuUIbHO UCMOMb3YeT HEOOXOANMbIE NPUEMbI, METOAbI, UHCTPYMEHTbI U Apyrue
pecypcsbl;

A) AEMOHCTpUpyeT YMeHWe [elcTBOBaTb B CTaHOAPTHbIX W HeCTaHOAPTHbIX
npoeccrnoHarnbHbIX CUTYaUUsIX;

€) rpaMoTHOe COCTaBfieHMe [OOKYMEHTOB, OTHOCALUMXCA K NpodheccrmoHarnbHOM

OeATeribHOCTU U T.1.

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuUU Mo opuauHasy, xpaHswemycs 1C Konnedx
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«Xopowo» - CTaBUTCS, €Cnin 00y4arLNMNCa AEMOHCTPUPYET NPaKTUYECKUE YMEHNS,
yOoBNeTBOpsoLmne TeM xe TpeboBaHUSAM, YTO U NS OTMETKN «OTIAMYHO», HO OONyCcKaeT
e0VHNYHble Herpybble owunbkM, KOTOpble CaM e MWChnpaBnseT nocne 3amevaHus
npenogasatens.

«YOosnemeopumernibHO» - CTaBUTCA, ecnu obyyawowmnca obHapyxunBaet
npakTu4yeckne yMeHus, Ho:

a) 3aTpygHsieTca  nNpuBecTM NpuMepbl, NoATBepXaawlwme ero  yMeHus,
NCMonb30BaHHbIE B NPOLIECCe BbIMOMHEHNSA NPaKTUYECKOro 3aaHuns;

0) HenocnegoBaTenbHO aprymMeHTUpyeT CBOUM AEUCTBUS, NpeanpuHsTble UM B
npouecce BbIMNOMHEHNA MNPAKTUYECKOro 3ajaHus; apryMeHTbl, obbAcHawWwMe ero
AENCTBUS, NPeanpuUHATLIE UM B NpoLiecce BbINOSTHEHNA NPAKTUYECKOro 3aaHuns;

B) Heuenecoobpa3HO MCNonb3yeT TeopeTU4ecKUn matepuan ans CoCTaBreHUs
nfiaHa BbINOSHEHNSA NPAKTUYECKOro 3aJaHuns;

r nsnaraet matepumarn HedoCTaTOYHO CBSI3aHO M C MOCreAoBaTeflbHO C YacTbiMU
3aMUHKaMK 1 NepepbiBamu;

a) ucnblTblBaeT  3aTpyaHEHUS B  OeuCTBUAX  npwu HecTaHAapTHbIX
npoeccrnoHarbHbIX CUTYaUUsX U T.N.

«HeydoenemeopumernsHo» - CTaBUTCs, ecnn obyvarwminca gonyckaet rpybble
HapyLleHna anroputMa AencTBus unm owubku, Briekywmne 3a cobon BO3HUKHOBEHME
oTpuuaTernbHbIX NocneacTBui Ana obopyaoBaHNS, OKpyXatoLLen cpeabl 1 3Knnaxa cyaHa,
unu (1) oTCyTCTBUE YMEHUS AENCTBOBaTb B CTaHAAPTHbIX MPOdECCUOHANbHbIX CUTYauUUsX,
nnu(n) 4eMOHCTpUpyeT He3HaHUe UM HenoHMMaHne 6onbLUen YacTh COOTBETCTBYHOLLErO
pasgena.

Kputepuu oueHmBaHus no agucuunnuvHe B popme TeCTUpPOBaHUA:

«OTnn4yHo» - 81-100 % npaBuUrbHbIX OTBETOB,

«Xopowo» - 61-80 % npaBurnbHbIX OTBETOB;

«YpoBneTBopuTenbHo» - 41-60% npaBuibHbIX OTBETOB;

«HeyposnetsoputenbHo» - 0-40% npaBunbHbIX OTBETOB.

3 OueHO4HbIe cpeACcTBa TEKYLLEro KOHTPONA U NPOMEXYTOYHOM aTTecTauum
KoHTponbHble BOoNpocChl K NPakTU4YEeCKUM 3aHATUAM

MpakTuyeckoe 3aHATUE Ne1
Tema: PewneHne MaTpUYHbIX YypaBHEHUN.
KoHTponbHbIE BOMpPOCHI
1. Kakas maTpumua Ha3biBaeTCs HEBbIPOXKOEHHON?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuUU Mo opuauHasy, xpaHswemycs 1C Konnedx
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2. Jliobas nu maTpuua nmeet maTtpuuy, obpaTtHyto en?
3. KakoB anroputm peLleHns CUCTEM JIMHENHBIX YPaBHEHWUI MaTPUYHBbIM cnocobom?

MNMpakTuyeckoe 3aHATME Ne 2
Tema: HaxoxaeHue npon3BOAHbIX.

KoHTpoOnbHbIE BOMPOCHI

1. UTO HasbIBaeTCca Npon3BogHOM (OYHKLNN?

2. Kak BblMMCNNTb NPOMN3BOAHYO BTOPOro nopsigka? B 4ém cocTtouT omsnyecKknin cmblicri
BTOPOW NPOU3BOAHON?

3. Kakas cBA3b cyLlecTByeT Mexay HenpepbIBHOCTLIO OYHKLMN N €€ NPOU3BOSHON?

4. Kakve npuknagHble 3agayum pelarTcs C NOMOLLbI NPOU3BOAHON?

5. Kakas pyHKUMS aBnsieTcs CrnoXHom?

6. Kakum 06pas3omMm MOXHO HanTN NPOMU3BOOHYHO CIIOXHOW PYyHKUNN?

7. Kak HanTn YacTHoe 3Ha4YeHue nNpomM3BO4HON?

MpakTnyeckoe 3aHaTne Ne 3
Tema: NpumeHeHUe NPON3BOAHOM K UCCNeAOBaHUIO PYHKLMU U MOCTPOEHUIO
rpacukoB.

KoHTpOnbHbIE BOMPOCHI

1. Kaknm o6pas3om MOXHO NpoBepUTb PYHKLMIO Ha YETHOCTL?

2. Kaknm obpa3om MOXHO NpoBEPUTb PYHKLMIO HA NEPUOOUNYHOCTL?
3. Kak MOXXHO HanTun Hynn oyHKLMn?

4. [No kakoMy anropuTmMy NpoBOAUTCA nccnegoBaHme OyHKLUUN?

MpakTuyeckoe 3aHaTHMe Ne 4
Tema: HaxoxpeHue auddepeHumana u npunoxeHue audcepeHumana K
NPUONMKEHHbIM BbIYUCIIEHUAM.
KoHTpornbHble BONpOChHI
1. Uemy paBeH guddepeHuman aprymeHTta?
2. B 4émM cocToUT reoMeTpudecknin cmbicn anddepeHumnana?
3. Yto HasbiBaeTcsa guddepeHumnanom BTOporo nopsaka?

MNMpakTuyeckoe 3aHaTne Ne 5
Tema: UHTerpmpoBaHue (pyHKLNN pa3nMyYHbIMU cnocobamu.

KoHTpornbHble BONPOCHI

1. B kakmnx cny4asix ygobHo NpuMeHaTb cnocob 3ameHbl nepeMeHHOro nNpu Bbl4UCIEHUN
WHTerpanoB?

2. Kak npoBepuTb, NpaBuibHO N1 HarnaeHa nepBoobpasHas gaHHOM PyHKUMN?

3. B 4ém 3aknioyaeTca MeToa MHTENPUPOBAHNA MO YacTamM?

4. B 4ém 3aknoyaeTcsa reoMeTPUYECKNIA CMbICIT NepBOOOpa3sHbIX 4aHHOW PyHKUMN?

5. Kak npoBepuTb, NpaBuibHO N1 HarnaeHa nepBoobpasHas gaHHOM PyHKUMN?

6. B 4ém 3aknioyaeTca MeToa HENOCPEACTBEHHOIO UHTErPMPOBaHNA?

MpakTuyeckoe 3aHaTHE Ne 6
Tema: BbluncneHus onpeaeneHHbIX MHTErpanoB pasfnn4yHbIMMU cnocobamm.

KoHTponbHbIE BOMpPOCHI
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1. UTO HasbiBaeTCcsa onpeaenéHHbIM MHTerpanom?
2. B 4ém 3aknioyaeTcd pasHuua Mexay HeonpeaenéHHbIM 1 onpeaeniéHHbIM UHTerpanom?
3. B 4ém 3akntoyaeTca popmyna 3aMmeHbl NepemMeHHOon B onpeaesiéHHoro nHrerpana?

Ldx
4. O6BACHUTL, NoYeMy HeBepeH pesynbTaT: [—=In|x| =Ih1-In1=0?

X -1
5. B 4ém 3aknoyaetcs MEeTO[ WHTErpuMpoBaHusi MO YacTaMm ANs  OnpeaenéHHoro
WHTerpana?

MpakTuyeckoe 3aHATMe Ne 7
Tema: BbluncneHue nnowaaen nnockux uryp n o6 -eMoB Tern BpalleHUs.

KoHTpOnbHbIE BOMPOCHI

1. B 4ém 3aknoyaeTca reoMeTpmyecknin CMbICIN onpeaenéHHoro nHrerpana?
2. Kakas curypa HasblBaeTCsl KpMBOSIMHENHOW Tpaneumemn?

3. o kakon hopMyrie MOXHO HanTN 06BHLEM Tena BpaLleHnsn?

MpakTnyeckoe 3aHaTMe Ne 8
PeweHune gudcepeHumanbHbIX ypaBHeHUn 1-ro nopsigka.

KoHTponbHble BONPOChHI

1. Kak onpegenntb nopsaok anddepeHumansHOro ypaBHeHUNA?

2. Kakne ypaBHeHUs HasblBalOTCA anddepeHumanbHbIMU YpaBHEHNAMU C
pas3gensarwnuMmncs nepeMeHHbIMN?

3. Kakve ypaBHeHNA Ha3bIBaOTCH JIMHENHbIMW auddepeHunanbHbIMU ypaBHEHUAMN
nepBoro nopsiaka?

4. MOXHO N1 NpOBEPUTL NPaBUbHOCTb peLLeHns anddepeHumansHOro ypaBHeHna? Kak
3TO caenaTtb?

MNMpakTuyeckoe 3aHATME Ne 9
PeweHue guddepeHumnanbHbIX ypaBHeHUN 2-ro nopsaka

KoHTpornbHble BONpPOChHI
1. Kak onpegenntb nopsigaok anddepeHumansHOro ypaBHeHNNA?
2. Kakue ypaBHEHUSI Ha3blBAlOTCA HeNoNHbIMU AnddepeHumarnbHbIMU  YpaBHEHUSMU
BTOPOro nopsigka?
3. Kakve ypaBHeHMA HasbIBAOTCA JIMHEWHbIMW OOHOPOAHbIMU AuddepeHunanbHbIMK
ypaBHEHMAMM BTOPOro Nopsiika ¢ NOCTOSAHHbIMU KO3 pumuneHTammn?
4. MOXHO nNn NpoBEpPUTb NPaBUIbHOCTbL pelleHns anddepeHumansHoro ypasHeHms? Kak
3TO caenaTtb?

MpakTuyeckoe 3aHaTne Ne 10

Tema: PeweHune auddepeHumanbHbIX ypaBHEHUN pasnNyYHbIMKU cnocobamMmum.

KoHTpornbHble BONPOChHI

1. Kak onpegenuTb nopagok anddepeHumnansHOro ypasHeHNA?

LokymeHm yripasnsiemcs npoepammHbiMu cpedcmeamu 1C Konnedx
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2. Kakne ypaBHEHUS Ha3bIBaOTCA NIMHENHBIMU OAHOPOAHbLIMN
anddepeHumanbHBIMU YpaBHEHUAMU BTOPOTO
nopsigka ¢ NOCTOSAHHbIMU KoadhdpuumeHTammn?
3. MoXHO nn npoBepuTb MNPaBUMNBHOCTL peleHns  anddepeHynansHoOro
ypaBHeHUuA? Kak aTo caenatb?

MpakTuyeckoe 3aHATHE Ne 11
Tema: CxoaumocTb psaoB. PasnoxeHne pyHKUMA B CTENEHHbIE PAAbI.

KoHTponbHble BONPOCHI

Kakon psig HasblBaeTCs CTENEHHbIM?

Kakon psg HasbiBaeTca PyHKLMOHAMNBbHBIM?

Kakue psigbl HasblBalOTCA CXOAALWLMMNUCA?

Kakue psiabl Ha3blBalOTCA pacxoasawmmmca?

Kakon psg HasblBaeTCcsa 3Hakovepeayowmmes?

Kakum 06pa3om MOXHO pasnoxuTb yHKUMIO B pag Tennopa?

2l

MpakTuyeckoe 3aHATHE Ne 12
Tema: OCHOBHbI€ NOHATUA KOMOMHATOPUKN, TEOPUN BEPOATHOCTEN, CTaTUCTUKM.

KOHTpOﬂbH ble BOMNpOChbI

[aTtb onpeneneHne OUCKPETHOW CNy4YanHOW BENMUYUHDI.

YT0 Ha3bIBaeTCsa MateMaTn4eckum oxngaHnem?

YUrto Takoe gucnepcua?

YTo Takoe cpegHee KBaapaTUYHOE OTKITIOHEHUE?

[aTtb onpeneneHne 3akoHa pacrnpeneneHns QUCKPeTHOM CryYyanHOW BENMUYNHBI.

MpuBeauTe npumep psga vncen, cpegHee apudmMeTUdYecKoe KOTOPbIX PaBHO HYIHO.

MoryT nu 6bITb B TaKOM paay He Hynesble Yucna? MoxeT nu moaa Takoro psaa 6biTb

OTNNYHOWM OT HynA?

7. lNpueeaute npumep psga vymcen, pasmax KOToporo paseH Hymno. Kak cBs3aHbl B TaKOM
psgy Mojda un cpefHee apudgmeTndeckoe?

8. lNpuBeante npumep psiga yucen, Mmoga KOTOpOro paBHa Hyso, a cpeaHee
apndmeTnyeckoe He paBHO.

9.MoxeT nu cpefHee apumeTmyeckoe psaa Ymcen cosnagatb € €ro HanbonbLWnm

yncnom? Kakum npu atom 6yaet pasamax psaga?

2Rl N

MNMpakTuyeckoe 3aHaTne Ne 13
Tema: PewmeHne NMHENHbIX CUCTEM YPaBHEHUN pa3fiMyHbIMKU cnocobamu

KoHTpornbHble BONPOCHI

1. CdhopmynnpymnTe anroputMm peLLEHNA CUCTEMbI TPEX NIMHENHbIX YPaBHEHUN C TPEMS
Hen3BeCTHbIMM C NOMOLLbIO MeToaa [faycca.

2. Kakum obpasom matpuy MOXHO NPMBECTU K TPEYronbHOMY BUAOYy?

3. T[llepeuncnutb cnocobbl peLIeHNa CUCTEM JMHEWHbIX YpaBHEHMA W OaTb UM
CPaBHUTESbHYIO XapaKkTePUCTUKY.
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MNMpakTnyeckoe 3aHaTne Ne 14
Tema: BbluncneHue uHterpanoB no ¢popmynam npsiMoyrosibHUKOB, TpaneLuun.

KOHTpOJ'IbH bl€ BOMNpOChbI

1.Bcerga nn MOXHO BbIYUCIIUTL TOYHOE 3HaYeHne uHTerpana?
2.B kakux crniydaax npuMMeHsaTCs NpubnNmkEeHHble MeToAbl MHTErpupoBaHNA?
3.Kakon metoa oaéT bonee TOYHbIN pe3ynbTaT?

BO"pOCbI And NoAroToBKU K 9K3aMeHY

1. Martpuua, gencTeusa Hag maTpmuamu.

2. O6paTtHas maTtpuua. Cxema HaxoxgeHus obpaTHOM MaTpuLbl.

3. Onpegenutens matpuubl. CNOCOObI HAXOXKOEHWS.

4. MaTpudHble ypaBHeHUs1. Cxema peLlleHns MaTpUYHbIX YPaBHEHUMN.

5. [ocnepoBaTenbHOCTb, hyHKUMA. [pegen nocnenoBaTesibHOCTU U PYHKLNN.

6. OnpepeneHve npou3BOAHOW, TEOMETPUYECKMA U MEXaHWYECKUA CMBbICH
npou3BO4HON, Npasuna u popmyrbl ouddepeHUnpoBaHUS.

7. WccnepoBaHue pyHKLUMN HA MOHOTOHHOCTb.

8. WccnepoBaHne pyHKUMM Ha 3KCTPEMYMbI.

9. BbINnyknocTb dyHKLNKN, TOYKM Nepernba.

10. NccnepoBaHue yHKUUKN U NOCTPOEHNE rpadnKoB PyHKLMN.

11. Hanbonbliee n HauMeHbLLee 3HaYeHne YHKUNN Ha OTpeske.

12. YpaBHeHue KacaTenbHOWN K rpacouky OyHKLMN.

13. MNoHaTne pauddepeHumana QyHKUUMKM, ero HaxoxaeHue. [lpunoxeHue
anddepeHumana K NPUBAMKEHHbIM BbIYUCIIEHNAM.

14. NepBoobpasHaa dyHKUuMN. HeonpenenéHHbli WHTErpan WM ero CBOWCTBA.
dopMynbl UHTErPUPOBAHUS.

15. Cnocobbl BbIYUCNEHUS HeonpedenéHHOro WMHTerpana (MeToad MOACTaHOBKW,
MeTon HENOCPeACTBEHHOIO UHTENPUPOBAHUS).

16. Cnocobbl BblMMCNEHNA HEONPEOENEHHOIO MHTerpana (MeTog UHTErpUpoBaHUS
no 4yacTsam).

17. OnpenenéHHbIN HTerparn, ero CBOMCTBAa N reOMETPUYECKUIA CMbICTT.

18. Cnocobbl BblMMCIIEHNSA ONPeaEenEHHOro nHTerpana (Metog NoaCcTaHOBKN, METOA
HenocpeaCcTBEHHOrO NHTErPUPOBAHNS).

19. Cnocobbl BblYMCNEHUS ONPeaEenEéHHOro nHTerpana (MeTog UHTErpupoBaHus no

yacTam).
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20. BbluucneHve nnowagen nnockux uryp.

21. BbluucneHne o6bEMOB Ten BpaLLEHMS.

22. MNoHaTtve auddepeHLmansHOro ypaBHeHUs (OCHOBHbIE onpeaeneHus).

23. Obwee 1 yacTHOe pelleHune auddepeHumnanbHbIX YpaBHEHNIA.

24. InhbdepeHumanbHble ypaBHEHUS C pasfdenéHHbiMM 1 pasgensaowmMmca
nepemMeHHbIMMU.

25. JlnHenHble guddepeHumnanbHble ypaBHeHve | nopsagka, ux pelleHume.

26. AnhdepeHumanbHble  ypaBHEHUs  BTOpPOro nopsgka C  MNOCTOSIHHbIMU
KoabpmumneHTamum.

27. HenonHble guddepeHumnarnbHble ypaBHEHUS BTOPOro Nopsiaka, Ux peLlleHue.

28. Pagbl: Bugbl, ceonctea. CXxoanMoCTb PSaoB.

29. PasnoxeHune (pyHKLMIA B CTENEHHbIE PAabI.

30. OcHoBHble onpegeneHnsa W MNOHATUS KOMOMHATOPUKU: - pasMeLLeHune,
nepecTaHoOBKN N coYeTaHuUs

31. MNoHaTMe cobbITnSA U BEPOSATHOCTU COBLITUSA. TeopeMbl CIOXEHNSA U YMHOXEHUS
BEPOSATHOCTEN

32. Cny4anHas BenuyuHa. [nckpeTHas u HenpepbiBHas clyYyanHble BENTMYUHDI

33. BbluncneHne nHterpanos no gpopmynam npssMoyrofibHUKOB.

34. BbluncneHne nHterpanos no popmynam Tpanewunn.

35. MeToabl peLueHns cuctemM ypaBHeEHUN.

I'IpaKTqucxme 3agaHusa anda noArotToBkKU K 3K3aMeHy.

1

1.Bblymcnutb [ ————
(I)(3x2 -1?

xdx

2x
2.HanTtu nponsBoaHy0 PyHKUNK: y =

cos2x
3.Hantn npnbnmxeHHoe 3Ha4eHne: W
Boluncnute  nnowanb  urypbl,  OrpaHUYEeHHOW  NUHUSAMK:  x—2y+4=0,
x+y-5=0, y=0.
5.Vccnenosath Ha 3KCTPEMYM (PYHKLMIO: ¥ =x° +x° —8x+1.

e 2
6.Hantu: I M

1 X

7.Hantu gnppepeHuyman pyHkuum: y = (1—x2)7 .
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8.B ypHe 12 6enblIx,8 KpacHbIX U 5 3enéHbIX WapoB. Hantn BEpOATHOCTb TOro, YTO

BbIHYTbIV Hayrag wap 6yaeT He 6enbim.

9.Hantn npubriwkeHHoe 3HadeHue dyHKuMM: f(x)=2x’ —4x> +5x—-2 npu x =

2,04.
10x+y+4z=1
10. PewnTb cuctemMy ypaBHeHUN: <x—2y—7z=-3.
2x+y+5z=0
¢ dx
11.BblqmcnunTs: .
'([\/3)6—2
12.BbluncnnTh: ]m%)m
x—> X
. 1 1 1 1
13.Hantn popmyny obulero uneHa psga —+—+—+—+...
7 8 9 10
14.Hantn nnowagb ovrypbl, orpaHudeHHon nmHmnammn: y = 3x — 1, y =0, x =2, x =
4.

15. ViccnenoBaHne yHKLMN Ha 9KCTPEMYMbI ) = %x3 —%xz +6x—7.

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

6x%dx
17 .Hantu: J. (1- 2x3)2

18.BepoaTHOCTb TOro, 4TO B J@HHOM CrpaBOYHUKE eCTb HYXXHad dpopmysna, paBHa

0,63. KakoBa BEpOATHOCTb TOr0, YTO B AA@HHOM CrnpaBoYvHMKE dopMyria OTCyTCTBYET?

19.Bblumcnutb nnowaab ourypbl, orpaHUY4eHHON NMNHUAMU: y = \/;,y = %x

20./ccnenoBaHmne PyHKUMM 1 NOCTPOEHUE rpadomkos dyHKUMM y = x* —10x” +10

21.Hantu nponsBoaHyO PyHKLNN: y:\/3x2 -4.
. 2x" +5x-8

w0 3x% —5x+1

2 31 31
23. JaHbl A= ;B= ; Hatitu A x B
1 20 2 1

22. Bbluncnute npegen

24 PewnTtb anddepeHumansHoe ypaBHeHue: y"—7y" +12y =0
25. Pewntb anddepeHumnansHoe ypaBHeHme: 2yy' =1
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1 21 1 3
26.[aHbl A= ;B = ; Halitu A x B
310 1 2
¢ In? xdx.
X

27 .Bblumcnutsb: 1
dy _ds
28.Pelumntb andpdepeHumansHoe ypasHenune: * YV y=1npu x = 2.

29.Toyka ABMXKeTCSa MO NPSIMOM NO 3aKOHY s = ¢ —sin . HanTK CKOPOCTb N yCKOpeHue
T
ABVKEHUS NPU { = 5
30.HanTtn obwee peweHne anddepeHumansHOro ypaBHeHus: y"—5y"'+6y =0.

31.Hantn nnowaab durypbl, OrpaHN4eHHON NIMHNAMK: y = 6 ny=7-x.
X

2

32.Haiitn BTOPYIO NPOU3BOAHYI0 yHKLMK: f(x)= x2 _j npu x = -1.
x?+

3 u

1
33.Bblumcnutb 3HaveHne audpdpepeHumana  (yHKUUK yzl ~ npu x
+Xx

Ax =0,02
0 2

34.0npenenvte CXOAMMOCTL pada: >’ >
n=1

35.PelwnTb ypaBHeHue: 6P, =P,

3
y Y= x, =1
36.CocTtaButb ypaBHEHME KacaTenbHOM K rpadouKy pyHKLMN: X B TOYKe "0

37.To4yka [gBmXeTca MO NPSAMOW MO 3aKOHY s(f)=t¢—sint. Hantm cKopoctb W

T
YyCKOPEHWE [BWXKEHUS NpW 1:5.

38.HanTtun obwiee peweHne anddepeHuymanbHoOro ypaBHeHuns: y"—5y"+6y =0.

39.Haint HanGonbluee 1 HauMeHbllee 3HadYeHne pyHKUMKn: y=x3-1,5x?-6x+1  Ha [-

2; 0].
1 -2 1
40.HanTn TpaHCNOHMPOBAHHYO MaTpuuy K matpuue 4={3 1 0
2 5 -1

41.MccnepoBaTb OYHKLMIO U MOCTPOUTL rpadouk: y = éx3 —x° +1.

42.Hantu: (1,01)".
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3x%dx
43 Hantu: Isinz(x3 ~2)-

2
44 BblumcnuTtb npegen oyHKuun: lim w
=2 5x° —9x -2

o .3

45.0npenenuTtb CX0OMMOCTb psaga: Z_"
n=1

46.Bbluncnvtb nnowans purypbl, orpaHUYeHHoN NMMHNSaMnN: x — 2y +4 =0, x + 2y —
8=0,y=0,x=-1,x=6.

47 .Hantn nponsBoaHy0 PyHKUNN: y:\/3x2 —4.

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

49.NccnenosBath yHKUMIO Y = X3-9x?+24x-15 Ha Bo3pacTaHue 1 yobiBaHue.

50.Monb3ysdacb npusHakom [Hanambepa, wuccnegoBatb Ha CXOAMMOCTb  PSAA:

n-1

=5
Z(n—1)!

n=l1

o 8
51.Hantn Hanbonbllee M HanMeHbLlee 3HAaYEHUA PYHKLNN: f(x)=)c+—4 Ha [-2; -
X

dx
\3x+4

53.Hantn guddepeHuman PyHKUUN: y=+/5-2x .

;
52 Haiitu: j
4

54.Pa3noxuTtb B pag no cteneHam X yHKUMIO: vy =e”.

55.Hantn BepoATHOCTL BbiNageHus umdpbl 3 unm 5 npu GpocaHum urpanbHoOn

KOCTH.

56./ccnenoBaTtbh KpUBYK: y=x’ —6x°+6x—2 Ha BbINYKNOCTb WM HaMTU TOYKM
neperunba.

57.Hantu nnowagb dpurypbl, orpaHUYeHHON iMHnammn: y=3",x=0,x=2,y=0.

1—+/x+1

58 .BbluncnuTb: lim
x—0 X

59.HaiTi NpoMeXyTKM MOHOTOHHOCTU OYHKUMK: ¥ = x> —x° —8x+2.

60.BbluncnnTb: L
1,001
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61.BblumcnnTb NpMbnmkeHHoe 3HaveHne MYHKUMK: y =x° +x° —2x npu x = 2,01.

2
62.Bbluncnutb npnbnuxeHHo (Mo hopmyne NpsiMOyrosibHUKOB): I@ n=10.
X
1

63.Haiity akcTpeMyMbl dyHKUMK: y = 2x° —6x> —18x+7 .

64.PelwunTb ypaBHeHUE: % =—.

X

65.PelwmnTb ypaBHEHHME: & = dxz ,rae y=4 npu x = 0.

x—1 y-

L xT+x-2
66.Bbluncnntb:  lim ————
=lx” +6x—7
67.BbluncnuTb andpdpepeHuman dyHKUUN: y = cos?x  npu: X = /4 dx = 0,03.

68.Hanucatb hopmyny obuiero YneHa psiga: %+§+%+§+---.

69.BepoaTtHocTe  6GesynpeyHon pabotebl geuratenda pasHa 0,992, KakoBa

BEPOATHOCTb €ro NonIoMKmn?

70.HanTtn nponssoaHyto pyHKUMK: y = tg X +167.
+X

4 CBepgeHusA o choHAOe OLEHOYHbIX CPeacTB M ero cornacoBaHune

doHA OLEeHOYHbIX CpeacTB Ans atTectaumm no ydebHon aucumnnude Ol1.09 MaTtematuka
npeacraesnsieT cobon KOMMNOHEHT OCHOBHOWM 0b6pa3oBaTenibHOM NporpamMMbl CpeaHEro
npodeccnoHanbHoro obpasoBaHunsa no crneumansHocTn 26.02.05 SkecnnyaTtaums CyaoBbIX

QHepreTn4ecknx yCtaHOBOK.

®oHA OLEHOYHbIX CpeacTB paccMOTpeH M ofobpeH Ha 3acefaHuuM MeTOAMYECKOn
kommncceum «MatemaTtmkm n pusmkm»

MpoTokon Ne 9 oT «21» maa 2025 .

MpencenaTtenb METOOMYECKOM KOMUCCUN /E.A.PycakoBa/
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