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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbrtaToB oﬁyqel-ma no aucuuniuHe (MOAy.ﬂI'O), COOTHECEeHHbIX C
nnaHnpyemMbiMU pe3ynbTataMmn oCBOEHUA 06pasoBaTeanoF1 nporpamMmm

YHMBepcaanble KOMneTeHUun

Tabnuua 1
HaumeHoBaHue Koa n HaumeHoBaHue
KaTeropum Kon HaumeHoBaHue MHAUKaTOpa
Pe3ynbTatbl 06y4eHus
(rpynnbi) KOMMNeTeHLUumn KOMMNeTeHuumn BOCTUKEHUA
KOMMeTeHLNN KOMMeTEHLUN
CunctemHoe n YK-1 CnocobeH YK-1.1 31YK-1.1
KpuTuyeckoe OCYyLLEeCTBNATb OcyuwiecTBnseTt nonck n | 3HaTb: METOAMKM Moncka, cbopa n
MblLLNIEHNE MOWCK, cbop uHdopmaummn B 06paboTkn MHopmaLuum, MeToq
KpUTUYeckui npodgeccmoHansHom CUCTEMHOro aHanusa.
aHanu3 u cuMHTe3 chepe AeAaTenLHoOCTH
WHOpMaLmK, YK-1.2 Y1 YK-1.2
NPUMEHSITb O6pabaTbiBaeT 1 YMeTb: NPUMEHATb MEeTOAMKN NMOUCKA,
CUCTEeMHbIV MoaxoA, | aHanusupyet cbopa, 06paboTkn MHopMaLmK,
ANs pelleHns nHdpopmaumio B cdhepe | CUCTEMHbIV MOAXOA ANS peLleHns
MOCTaBMNEHHbIX npodgeccrmoHanbHom MOCTaBMNEeHHbIX 3a4a4y 1 OCYLLECTBNATb
3agay AesaTenbHOCTH KPUTUYECKUIA aHanm3 n CUHTE3
UHOpMaLumK, NONyYEeHHON 13
aKTyanbHbIX POCCUACKUX 1 3apyBexHbIX
NCTOYHMNKOB.
B1YK-1.2
BnapeTb: MmeTogamu noncka, cbopa un
06paboTkn, KPUTUYECKOTo aHanusa un
CUHTE3a MHGOpPMaLmMK, METOANKON
CMCTEMHOro Noaxo4a Ans peLleHus
NoCTaBMEeHHbIX 3a4au.
O6wenpodeccrnoHanbHble KOMNEeTeHUUn
Tabnuua 2
Koa u HanmeHoBaHue
Kon HaunmeHoBaHue
KOMNeTeHLMU KOMNETeHLMU MHAUKaTopa AOCTMKEHUA Pe3ynbTatbl 06y4eHus
KOMMNeTeHUumn
OrK-1 CnocobeH NpMMeHsATb OnK-1.1 31 OMnK-1.1
ecTecTBeHHOHay4Hble 1 | MpumeHseT 3HaTb: OCHOBHbIE MOHATUS U MeToAbl
obLenHxXeHepHble €CTeCTBEHHOHay4Hble U1 MaTemMaTU4ecKoro aHanmaa, nmHenHown anrebpel,
3HaHWHA, MeToabl obLenHXeHepHble 3HaHWA Npu | Teopun guddepeHumnanbHbIX ypaBHEHW U
mMaTemaTU4ecKoro pelleHun 3agad B ccpepe 3NEMEHTOB TEOPMUN YPABHEHMIN MaTEMaTUYECKON
aHanusa u VMH(OPMAaLMOHHBIX CUCTEM U hr3uKKM, TEOPMN BEPOATHOCTEN U
MoAenMpoBaHus, TEXHOMornm MaTeMaTU4EeCKOM CTaTUCTUKN
TeopeTnyecKoro un OnkK-1.2 Y1 ONK-1.2
3KCNEPUMEHTANBHOIO MpumeHsieT meToabl YMeTb: MPUMEHATb MaTemMaTu4eckme MeTogbl Npu
uccrnepoBaHns B MaTeMaTU4Yeckoro aHanumsa u peLlueHun npodeccroHasnbHbIX 3agay
npodeccroHanLHown MOZENVMPOBaHUSA NPY PELLEHUN | MOBbLILIEHHOWN CIOXHOCTM
AesaATenbHOCTU 3agaq B cepe B1 OMNK-1.2
VMH(OPMAaLMOHHBIX CUCTEM U BnageTb: MmeTogamu nocTpoeHnsi
TEeXHOMornm mMaTemMaTnyeckor mogenu npoeccmoHanbHbIX
3apadv 1 cogepxaTenbHOM MHTepnpeTaumm
NonyYeHHbIX pe3ynbTaTtoB
MpodeccuoHanbHbIe KOMMNETEeHLUN
Tabnuua 3
Kopn HaumeHoBaHue Ko v HaumeHoBaHMe nHANKaTopa AOCTUKEHUA Pe3ynbTaTtbl
KOMMeTEHUUU KOMMeTEeHLUK KOMMeTEHLUUU obyyeHus
He NpeAyCMOTpPEHbI Y4€6HbIM NIaHOM
2. MecTo aucumnnuHbl (MOAyns) B CTPYKType ob6pa3oBaTenibHOW NporpamMmmabi
MecTo gucumnnuHel B CTPYKTYpe o6pa3oBaTernibHOM NporpamMmmbl; ob6s3aTenbHasa YacTb.
Tabnuua 4
Kon MpepwecTBylOWME MapannenbHo ocBaMBaeMble
Mocnepyowme AUCUUNNUHDBI
KOMNeTeHUUn AUCLIMMIIUHBI ANCLUNIIUHBI
YK-1 dusumka; Y4yebHas npakTuka: 03HaKOMUTENbHast
MHdopmaumoHHbIe TexHONnorum u npakTunka
nporpaMmupoBaHue
OlK-1 duauka; OnNeKTPOTEXHNUKA;
OvnckpeTHas maTemaTtuka Teopust HOPMAaLIMOHHbBIX MPOLECCOB
1 MOJEeNnupoBaHNe cucTem




3. O6bemM gucUMNIMUHBLI B 3a4€THbIX eguHMLax c YKasaHuem KonunvecrtBa akageMn4ieCcKmx 4acosB,
BblAeJIeHHbIX HAa KOHTAKTHYO pa60Ty 06yqarou.u4xc;| C npenopaBartenem (I10 Bunaam y‘-leﬁHle 3aHﬂTMFI) M Ha
CaMOCTOATEeNIbHYO pa60Ty o6yqa+ou.mxc;|

Tabnuua 5
Bup yye6HOM paboThl Bcero yacos Kypc 1 Kypc 2
AyAMTOpHai.I KOHTaKTHasi paboTa (Bcero), 32 20 12
B TOM Ynche:
NeKunoHHble 3aHaTus (J13) 14 8 6
nabopaTopHble paboThl (J1P) 0 0 0
npakTnyeckme 3aHsatusa (M3) 18 12 6
BHeayauTopHasi KOHTaKTHas pa6orta, KCP 10 6 4
CamocTtosiTenbHas pa6oTa (Bcero),
B TOM 4ucrne: 291 172 119
CaMOCTOATElNbHOE N3yYeHne maTepuana 172 172 -
NnoaroToBKa K 9K3amMeHy 119 - 119
®PopmMbI TeKyLLErO KOHTPOIS yCeBaeMoCTU TecTupoBaHue TecTupoBaHue TecTupoBaHue
®PopMbl NPOMEXYTOYHOM aTTecTauumn | 3K3aMeH, 3K3aMeH, 9K3amMeH 3K3aMeH, 3K3aMeH 3K3aMeH
KoHTponb 27 18 9
UTOIO: yac. 360 216 144
UTOrO: 3.e. 10 6 4

4. CopepxaHue OMCUMUNIINHBLI, CTPYKTYpUpPOBaHHOE No TeMaM (pa3genam), ¢ ykazaHMemM OTBe4eHHOro Ha
HUX KONMM4YeCTBa aKafeMMiYeCKMX YacoB U BUOOB YYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHue pazgena Buabl y4eGHOW Harpy3ku 1 UX TPYAOEMKOCTb, Yachbl
pasgena AUCLMNITUHbI n3 nP n3 CPC KCP Kowr- Beero
ponb 4acoB
1 JInHenHasn anrebpa. BekTtopHas > ) 2 42 1 4 51
anrebpa. AHanMTnyeckas reomeTpus
2. BBegeHne B maTtemaTU4ECKUIA aHanm3 2 - 2 42 1 4 51
3. AdnddepeHumanbHbie ucumcnexHms 2 - 2 42 1 4 51
4. VHTerpanbHble NcHYNCneHuns 2 - 2 42 1 4 51
5. OndbdepeHumanbHble ypaBHEHUS 2 - 2 41 2 4 51
6. Psagbl 2 - 4 41 2 4 53
7 Teopwusi BEPOATHOCTH. 5 . 4 a1 2 3 52
MaTtemaTuyeckas ctaTucTuka
UTtoro: 14 0 18 291 10 27 360
4.1. CopgepxaHue NeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne HauMeHoBaHMe CopepxaHue nekuum ' Kon-
na3 pasaena Tema nekuumn (nepeveHb AMAaKTUYECKUX €OMHNLL: BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) 4acoB
Kypc 1
1 | JNluHenHas anrebpa. BeegeHue. MNMpegmeTt OcHOBHble CBOWCTBaA, MWHOP W anrebpanyeckoe 2
BekTopHas anrebpa. mMatemaTtuku. Ponb pononHeHue. MNoHaTne o6 onpegenutene n-nopsigka
AHanuTtuyeckas MaTemMaTUyYeCKUX MoJenen B n ero BbluucrneHne. CUCTeMbl NIMHENHBLIX YPaBHEHWUN.
reomeTpus npoLecce No3HaHUS. MeTop Kpamepa.
Onpegenutenu 2 u 3 nopsiaKoB.
2 | BeegeHue B Mpenen dyHKUMKM ogHOM 1 MpocTenwme ceolicTBa npegenos. CpaBHeHne BM u 2
MaTtemaTn4ecknin HECKOJSbKNX NEPEMEHHbIX. Bb. CeorictBa akBMBaneHTHolx BM n Bb BennuuH.
aHanms MoHsiTve BM n BB BenuuunH, MMepBLIN U BTOPOW 3aMevaTernbHble Npeaensi.
orpaHVyYeHHON N OTAENUMbIN OpHocTopoHHUE npefenbl PYHKUMM B TOUKE.
OT Hymns BENWYMH, UX cBoncTBa. | CBoMCTBa (PyHKUMIA, HEMPEPBIBHBIX B TOYKE U Ha
OTpeske.
3 | OudbdepeHumnansHeie | MNMponsBoaHbie U Csogka dopmyn anddepeHumpoBaHus. 2
ncyncneHus andpdepeHumans! BbICLLNX lMpruMeHeHne NoHATUS NPOU3BOAHOWN.
nopsiaKoB PyHKUUN OAHON
nepemMeHHoOWN.
4 | WHTerpanbHble MepBoobpasHas un Tabnuua OCHOBHbIX  (QOPMYN  UHTErpUPOBaHUS. 2
NCYNCNEHMS HeonpeaeneHHbI MHTerparn. 3ameHa nepeMeHHbIX B HeonpeaeneHHoOM
Onepartop UHTErpnpoBaHus u nHTerpane. IHTerpupoBaHune no 4yactsam.
ero cBO1CTBa
WTtoro 3a Kypc: 8
Kypc 2
1 | AnddepeHumanbHble | OBbIKHOBEHHbIE eomeTpuyeckoe TonkoBanune 1Y nepBoro nopsiaka u 2
ypaBHeHUs anddepeHumanbHble €ro peleHnin. YpaBHEHUS ¢ pasgensaowmmmcs




ypaBHeHus. OCHOBHble nepeMeHHbIMMN.
noHsaTus. 3agadva Koww gnsa 4y
nepBoro nopsiaka.
2 | Pagsbl Yucnosble psaabl. CxogmmocTb eomeTpuyeckas nporpeccusi. Heobxognmoe 2
n cymma psga ycrioBre cxoamMmMmocTu psga. lNpocrtenne gencrams
Hag psidamMu: YMHOXEHME Ha YMCIIO, CITIOXEHME U
BbluMTaHNE. PSabl C NONOXUTENBHBIMU YNEHaMMU.
TeopeMbl CpaBHEHNS.
3 | Teopusa Mpeamet Teopun OCHOBHbIE MOHATUSI TEOPUN BEPOSATHOCTEN. 2
BEPOATHOCTN. BEpPOATHOCTEN Cny4ariHble cobbITus.
MaTtemaTtuyeckas
cTaTUcTuka
WToro 3a Kypc: 6
WUToro: 14
4.2. CopepxxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HammeHoBaHue HanmeHoBaHue Conepxanme naboparopHou paGOTb' Kon-
9 (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
np pasgena nabopartopHou paboTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) yacoB
He NpefyCcMOTPeHbl y4eOHbIM NN1IaHOM
4.3. CopepxxaHue NpakTUYeCKUX 3aHATUN
Tabnuua 9
CopaepxaHue NpakTUYECKOro 3aHATUA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
(nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
n3 pasgena 3aHATUA
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YyacoB
Kypc 1
1 | JiuHenHas anrebpa. Bbluncnenue OcHOBHbIE METOAbI BbIYMCIIEHUI onpeaenuTenen 2
BekTtopHas anrebpa. | onpepenutenei 2 m 3
AHanuTtudeckas nopsgka.
reomeTpus
2 | BeegeHve B Bbluncnexune npegenos. MpocTenwme ceoricTBa npegenos. CpaBHeHne EM n Bb. 2
MaTemaTuyecKkumn CaovicTBa akBMBaneHTHolx BM u BB BenuyuH.
aHanua
3 | AndbdepeHumansHble | BelumcneHne nponssoaHbix | MNMapameTpuyecknx 3agaHHbIX PyHKLUMIA, HESBHO 2
ncyncneHust 4MCcroBor OyHKLMN OOHOM 3a4aHHbIX PyHKUMIA. Jlorapudpmnyeckoe
nepemMeHHom anddpepeHLmMpoBaHne
4 | NHTerpanbHble HenocpencrteeHHoe Tabnuua oCcHOBHbIX (DOPMYIN MHTErPUPOBaHWS. 3aMeHa 2
ncymcrneHms WHTErpMpoBaHue. nepemMeHHbIX B HEONpeaeneHHOM UHTerparne.
WHTerpmpoBaHue WHTerpvpoBaHue no yacTsim.
BbIPAXXEHWIN, COAepKaLLmx
KBagpaTHbIN TPEXYNeH
5 | OudpbdepeHumansHble | OuddepeHumanbHbie "eomeTpuyeckoe Tonkosanune [1Y nepBoro nopsaka u ero 2
ypaBHEHMS ypaBHEHUS C peLleHuii. YpaBHEHMS C pa3aensiiowmMmcs
pasgensowmmmcs nepemMeHHbIMM
nepemMeHHbIMU,
0oOHOpOAHbIE ypaBHeHUS |
nopsigka.
6 | Pagbl Yucnosble psapbl € eomeTpunyeckasa nporpeccus. Heobxognmoe ycnosue 2
NOMNOXNUTENbHBbIMMN cxoammocTn paga. MNMpocTenwune AencTens Hag psioamu:
yneHamu. MpuaHakm YMHOXEHWE Ha YNCIO, CITOXEHNE U BblunTaHue. Pagpl c
CXOOUMOCTM: NONOXUTENbHBIMU YrieHaMun. TeopeMbl CpaBHEHNS.
Heo6X0aMMbIA, CPaBHEHMS.
[JocTaTouHble Npu3HaKu:
Oanambepa, pagukanbHbIN
npusHak Koww,
VHTErpanbHbIv NPU3HaKk.
WUtoro 3a kypc: | 12
Kypc 2
1 Pagbl 3HakouepeaytoLmecs MHTerpanbHbI Npu3Hak cxognmocTtu paga. OueHka 2
yncrnosble psabl. MNpusHak ocTaTKa psiga C NOMOLLBI UHTErpansHOro npusHaka
JlenbHnua.
3HakonepemeHHble pagbl.
AbcorntoTHas 1 ycrnoBHas
CXO4MMOCTb.
2 | Teopus OnemeHTbl komMbuHaTopuku. | OCHOBHBLIE NOHATUSA TEOPUU BEPOATHOCTEN. CnyyvanHble 2
BEPOSITHOCTU. MepecTaHoBKM, cobbITuS.
MaTtemaTtnuyeckas pa3MeLLEeHUsT 1 COYETaHNS.
CTaTUCTUKA




3 | Teopwus CnyvaiiHble cobbiTus, CraTuctuyeckoe, Knaccuyeckoe n akcuoMaTnyeckoe 2
BEPOSITHOCTW. anrebpa cobbITuN. onpepgeneHue BeposiTHOCTU. [eomeTpuyeckne
MaTemaTtuueckas HenocpencTtBeHHoe BEPOSATHOCTH.
cTaTucTuka BbIYMCIIEHNE BEPOSTHOCTEN
WToro 3a Kypc: 6
WUToro: 18
4.4. CopepxXaHue caMmoCcTosATeNnbHOM paboTbl
Tabnuua 10
. CopepxaHue camocTosTeribHON paboTbl Kon-
Ne HaumeHoBaHue Bug camocTosiTenbHom .
(nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
n/n pasgena paboTbl
paccMaTpvBaeMbIX NOATEM, BONPOCOB) yacos
Kypc 1
1. JInHenHasn anrebpa. PelueHne cncteM nuHenHbIX ypaBHEHUN 172
BekTopHasi anrebpa. BbluncneHnune onpegenutenen 2 n 3 nopsakos. PewweHne
AHanuTuyeckas CUCTEM NMHENHbIX YpaBHeHU meTogoM Kpamepa.
reomeTpus Hencteua ¢ matpuuamn. ObpaTtHaa matpuua. PelleHne
BeeneHuve B CUCTEM MNNHENHbIX YPaBHEHWUI C MOMOLLbIO 06paTHON
MaTemaTu4yecknin MaTpuubl. PaHr matpuubl. PelieHne cuctem nuHemHbIx
aHanus ypaBHeHun meTtogom [aycca.
JudbdbepeHumansHble BblumcneHne NpomnsBogHbIX YACITOBOW PYHKLIMN OOQHOWN
NCYUCTIEHNS nepemMeHHoON, NapamMmeTpPUYECKNX 3adaHHbIX PyHKLMIA,
WHTerpanbHble HeABHO 3aJaHHbIX PYHKUMI. Jlorapudmmnyeckoe
NCUMCTIEHMS AV depeHLMpoBaHMe.
[N DEPEHUMANBHBIE | camMoCTOSTENBHOE Bbl‘-II/ICJ'IeHVI? NPOU3BOAHOW CMOXHON (PYHKLMN OfHOMN
ypaBHeHWs n3 nepemMeHHown. BeluMcneHme nponsBogHbIX 1 §
y4yeHue maTtepuana
Panol AnddepeHumnanos BbICLLIMX MOPSAKOB OAHOMW U
Teopus HECKOINbKMX NepeMeHHbIX
BEPOSTHOCTH. 3aKoHbI pacnpeaeneHns n YMCroBbie XapaKTepuCTKA
MaTemaTiieckas OVCKPETHBIX CITy4alHbIX BENNYUH.
CTaTACTVKA BvHomunanbHoe pacnpegenenve. PacnpeneneHue
MyaccoHa. Teopema MyaBpa - Jlannaca.
PaBHOMepHOE 1 nokasaTenbHoe pacnpeneneHus.
HopmanbHoe pacnpegenenne. dyHkums Jlannaca. 3akoH
6onbLUMX Yncen n npegenbHble TeopeMbl. PaBHomepHoe
1 noKasaTtenbHoe pacnpeaeneHus.
HopmanbHoe pacnpenenenune. ®yHkumsa Jlannaca. 3akoH
OonbLUMX YMCeN 1 NpefenbHble TEOPEMbI.
WTtoro 3a kypc: | 172
Kypc 2
2. JInHenHas anrebpa. 119
BekTopHas anrebpa.
AHanuTtuyeckas
reomeTpusi
BeeneHue B
MaTemaTnyecKkmm
aHanus
OudbdepeHumnanbHeie
ncymcneHms
NoAroTOBKA K 9K3aMeHy Bonpochl k ak3ameHy
WHTerpanbHble
ncymcneHus
OnddepeHumnansHbie
ypaBHeEHUs
Pagbl
Teopus
BEPOSATHOCTU.
MaTtemaTuyeckas
CTaTUCTUKA
Wtoro 3a kypc: | 119
WUtoro: | 291

5. MeToaunyeckue yKkaszaHus Ans oGy4valowmxcs No 0CBOEHUI0 AUCLMUMNIIMHBLI (MoAyns)

1. MeTogunyeckue ykasaHusi npu paboTe Ha NeKkuum
[o nekuun cTygeHT AOSKEH MPOCMOTPETb Y4eOHO-METOONYECKYIO U HayYHYO NUTepaTypy Nno TeMe nekumm
Ans Toro, 4YTobbl UMETL NpeacTaBneHne o Npobnemax, KoTopble OyAYT NOAHATHI B NEKLMU.

Mepen Havyanom nekuuy obyyawwmmca coobliaeTcs Tema nekuuu,

nraH, BOMPOCHI,

nopgnexatime

pPacCMOTPEHNIO, [AOBOASATCS OCHOBHblE NUTEPATypHble WCTOYHUKM. Becb y4yebHbIi maTepuan, coobliaembli
npenogasaTeneM, OOMKEH He MpocTo nmpocnywmBatbes. OH AOMmKeH OblTb aKTUBHO BOCMPUHST, T. €. YCIbILUaH,
OCMBbICIEH, MOHAT, 3adhmkcupoBaH Ha Bymare u 3akpenneH B namatu. Mpuctynas Kk cnywaHuWio HOBOro y4ebHoro




MaTepuana, Nofie3Ho MbICNEHHO YCTaHOBUTb €ro CBA3b C paHee n3yvyeHHbIM. Cneasa 3a TEXHUKOW YTeHUs nekuum
(aKueHT Ha cylecTBEHHOM, MOBbILIEHMe TOHa, WU3MEeHeHwe puTma, naysa M T. N.), Heobxooumo Bcnes 3a
npenofaBaTtenemM ymeTb BblAENATb OCHOBHblE KaTeropuu, 3aKOHbl U OMpefensiTb UX coAaepxaHue, npobnemel,
npeanonaratb MX BO3MOXHbIE pelleHus, gokasaTenbcTBa W BbiBOAbl. OcyllecTBNAs Takyio paboTy, MOXHO
3HaunTenbHO 0bnerynts cebe noOHMMaHuMe Yy4ebHOro MaTepwana, €ro KOHCMEKTUPOBaHWE U JanbHelllee
n3yveHue.

2. MeTogmnyeckne yKkasaHus Npy NOAroToBke U pabote Ha NpakTU4YECKOM 3aHATUMN

MpakTuyeckme 3aHATUS MO AUCUUMNIIMHE MPOBOOATCA B LENsAX BblpabOTKM NPaKTUYECKUX YMEHUIA U
NpnoOpeTeHns HaBbIKOB B peLleHnn NpodeCccMoHarnbHbIX 3aaaq.

MoarotoBka oby4arowerocs K NpakTM4eCcKoMy 3aHATUIO MPOM3BOAUTCS MO BOMpoOcaMm, pa3pabdoTaHHbIM Ansi
KakOom Tembl NPaKTUYeCcKUX 3aHAaTUA u (unu) nekuun. B npouecce MOArOTOBKM K MPaKTUYECKMM 3aHATUAM,
HeobxoanMMo 06paTuTb 0coboe BHMMaHUE Ha CaMOCTOATENbHOE U3y4YeHne PeKOMEHA0BaHHON nuTepaTypbl.

PaboTta cTyaeHTOB BO BpeMsi NPaKTMYECKOro 3aHATUS OCYLLECTBMSETCA Ha OCHOBE 3adaHuKi, KOTopble
BblgatoTcss obyvyalwmumcss B Hayane unu BO BpeMsa 3aHAaTUsA. Ha npakTuyeckux 3aHATUAX NpUBETCTBYETCS
aKTUBHOE y4acTune B OBCYXAEHUM KOHKPETHbIX CUTyaLnii, CNOCOBHOCTb Ha OCHOBE MOMYyYEHHbIX 3HAHWA HAXO4UTb
Hanbonee adpPEKTMBHbIE PELLUEHUA MOCTaBMEHHbLIX MPOGneM, yMeTb HaxXxOAWTb MOMNE3Hbl AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHaATMW. Ha npakTtudeckmx 3aHAaTuax obydarowmecs OOSMKHbl yYMeTb BblpaboTtatb
onpenerieHHble pelleHnsa no obo3HavYeHHoW npobneme. B 3aBMCMMOCTM OT CMOXHOCTWU NpeaniaraemblX 3agaHun,
uenen 3aHAaATMsA, obLWen NoaroToBkM obyyatloLMXcs nNpenogaBaTeflb MOXET noAckasaTb 00y4aroLmMMcs anropuTtm
peLleHnst Unn nepeoe OEWCTBUE, UM ykasaTb obllee HanpaBneHue paccyxaeHui. [MonyveHHble pesynbTaTbl
obcyKgatTest ¢ NO3NLUN NX agekBaTHOCTU U 3EEKTUBHOCTN B pACCMOTPEHHOM CUTYaLUN.

3. MeToanyeckue ykasaHusi no caMocTosiTeNibHOW paboTe

OpraHusaumsa camocTosiTeNlbHON paboTbl 0OyYaloLMXCS OPUEHTUPYETCH Ha aKTUBHblIE METOAbl OBMafeHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNN3MpoBaHHOMY OByYeHuIo C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0byyatoLLerocs.

CamocTtosaTenbHas paborta ¢ yyebHukamu, y4yebHbIMM MOCOBMAMW, Hay4YHOW, CNPAaBOYHOW NUTEpPaTypown,
mMaTepuanamm nepvoguyvecknx msgaHui u MiHtepHeta siBnaetca Haubonee addeKkTMBHbIM METOAOM MOMyYeHus
OOMONHUTENbHBLIX 3HAHMKW, MO3BOMSET 3HaYUTENbHO aKTMBM3MPOBAaTb MPOLECC OBfageHus WHdopmaumen,
cnocobcTByeT 6onee rnmybokomy yCBOEHMIO u3ydyaemoro martepuana. Bce HOBble MOHATUA NO M3y4yaemon Teme
HeobX0aMMO Bbly4YNTb HANU3YCTb.

CamocTtosaTenbHas paboTa peanusyeTcs:

® HEMOCPEeACTBEHHO B NpoLecce ayAUTOPHbIX 3aHATUI;

® Ha NeKuMaX, MPaKTUYECKNX 3aHATUAX;

e B KOHTaKTe C npenogaBaTtefnieM BHe paMOK pacnucaHus;

e Ha KOHCynMbTauusax Mo y4yebHbIM BOMpocaMm, B XOA4e TBOPYECKMX KOHTaKToB, NPV NMKBMAALUK
3a[0IDKEHHOCTEN, NPY BbINOSTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

* B MeToAM4ecKkoM KabuHeTe, Aoma, Ha Kadeape npuv BbINOMHEHUN 06yYatoWMMCs y4ebHbIX U NPaKTU4eCKUX
3agau.

OdpeKkTUBHBIM  CPeACTBOM  OCYLUECTBMEHNS OOy4arolmmca camoCcToATeNnbHONW paboTbl  ABnAeTCH
9MNeKTpoHHas WHdopMauMoHHO-0bpa3oBaTenbHas cpeja yHuBepcuTeTa, koTopas obecrneyvBaeT [oOCTyn K
y4yebHbIM nnaHaMm, paboyum nporpammaM AMCUuMniuH  (MoAymnen), MpakTWK, K W3AaHWUAM  3NEeKTPOHHbIX
BUBNMOTEYHBIX CUCTEM.

4. MeToanyeckue ykazaHuUsl No NOArOTOBKE K TECTUPOBAHUIO

TecToBble 3agjaHusl — cUCTEMa CTaHOAPTU3MPOBAHHbLIX 3afaHui, MO3BOMsAOWaAs aBTOMaTU3MPOBATb
npoueaypy U3MepeHusi ypoBHsi 3HaHWUI 1 yMeHUIA obyyatoLLerocs.

YcneLlHoe BbINOMHEHWE TECTOBbIX 3aaHni ABNSeTCs HEOOXOAMMbIM YCIOBMEM UTOrOBOWN MONOXUTENBHON
OueHKW. BbinonHeHne TecTOBbIX 3ajaHui npegocTaBnsgeT obyyallmMMcs BO3MOXHOCTb CaMOCTOSITENbHO
KOHTpPONMpOBaTb YPOBEHb CBOWX 3HAHWW, OOHapyxmBaTb NpPoGenbl B 3HAHWMAX W MpPUHMMATb MEPbl MO UX
nuksmaauun. dopma 13noxeHust TECTOBLIX 3a4aHWIA NO3BOMNSET 3aKPeNnUTb U BOCCTAHOBUTL B MaMSITU NPOAAEHHbI
maTtepuan. TecToBble 3afaHusi OXBaTblBAlOT OCHOBHblE BOMPOCHI MO M3yy4aemon Teme. [nsa dopmupoBaHus
3a[laH1in UCMONb30BaHa Kak 3akpbiTas, Tak U OTKpbiTass chopma. Y obydarollerocs ecTb BO3MOXHOCTb Bblibopa
NpaBWMbHOrO OTBETa WM HECKONMbKUX MPaBUMbHbIX OTBETOB M3 4YMCna MPeAsIoXeHHbIX BapuaHToB. [ns
BbINOMHEHUST TECTOBbIX 3afaHuii obyyarlolmecs [OIMKHbI U3Y4UTb MEKUUOHHBLIN MaTepuan no Teme,
COOTBETCTBYIOLLME pasfdenbl nuTepatypbl MO AuUCUMNIMHE. KOHTPOmMbHBLIA TecT BbINOMHSAETCA 06yvarommMes
CaMOCTOSITENBHO BO BPeMS NPaKTUYECKUX 3aHATUN.

6. MNMepeyeHb yyebGHOM NUTEepaTypbl U Y4eOHO-MeTOANYECKOro o6ecnevyeHus ansi CaMOCTOATENTbHOMN

paboThbl
Tabnuua 11
KHWXHbIN JNutepatypa
Ne ABTOp(bI), HAUMEHOBaHWe, MeCTO, roa U3aaHus cbor:lqu“gK(D) ans
n/n (ecnu ecTb, ykasaTb «rpud») ANEKTPOH. yuye6Has czngg::;
pecypc (3P) P




1. Bbicwasa matematuka. Yacte |. Matpuubl u onpegenutenn. CUCTEMbI JIMHENHbIX oP +
ypaBHeHui. BekTopHasi anrebpa 1 aHanutuyeckas reomeTpus: ydebHoe nocobue /
Fonoeko O.B., Napaesa IN.H., CantaHoBa E.B., KemepoBckasi rocygapcTBeHHas

MeanLUMHCKas akagemus: 2006.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6111
2. Bobicwas matematuka. Yacte Il. MaTtemaTtnyeckuii aHanus: yyebHoe nocobue / oP +

Byxtosposa B.W., lNywwmna B.M., MNonosko O.B., lagaesa IN.H., Kemeposckas
rocyfapcteeHHas MeauumHekas akagemus: 2007.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks||6112

3. Beiclwiaa matematuka. Yacts lll. Teopusa seposaTHocTen. MatemaTtuyeckas oP + +
cTaTucTuka: yyebHoe nocobue / bByxtoaposa B.W., NywuHa B.M., MNecyaHckas
C.P., PasuHr J1.K., KemepoBckas rocyaapcTBeHHas MeanLUmMHCKasi akageMmus:
2006.- Pexvm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6113

4, OcHoBbI BbicLIEN MaTemaTuku. Paapl: yuebHoe nocobue / BabasHu HO.B., oP +
MucenumsaH T.J1., KOXHbIN MHCTUTYT MeHegxmeHTa: 2012.- Pexum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|iprbooks||10284

5. OcHoBbI BbICLIEN MaTeMaTUKN. PYHKLMN HECKOMbKMX NepeMeHHbIX: yiebHoe oP +
nocobue / babasiHy KO.B., MucenumsaH T.J1., KOXHbIA MHCTUTYT MEHeAXMeEHTa:
2012.- Pexwvm gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10285

6. Bbicwasn matemaTtuka. Matematudeckun aHanua oyHKUUA OAHON NepeMeHHON: oP + +
yyebHoe nocobue / BepeTeHHnkoB B.H., Poccuiickuin rocynapCTBEHHbIN
rmgpomeTeoponormdeckun yHnsepceutet: 2013.- Pexnm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||17901

7. MHamBuayanbHble 3a4aHns no BbicWen matematuke. Yactb 1. JlnHenHas n P + +
BekTOopHas anrebpa. AHanutudeckas reometpus. QuddpepeHuymnansHoe
ncumncneHve yHKLMN ogHOM nepeMeHHon: yiyebHoe nocobue / Pabywko A.T.,
Bapxatos B.B., epxaseL B.B., OpyTtb W.E., Bbiwaniwas wkona, peq. PadyLiko
A.l.: 2013.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtulliprbooks|[20266

8. MHaveuayansbHble 3agaHns no Bbiclwen Mmatematuke. Yactb 3. Pagpl. KpaTHble u oP + +
KPVBOIUHENHbIE MHTErparnbl. ONeMeHTbl Teopun nons: y4ebHoe nocobue /
Pabywko A.., bapxaTos B.B., lepxaseu B.B., lOpyTb W.E., Bblwanwas wkona,
pea. Pabywko A.l.: 2013.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||20211

9. COopHMK 3a4aHuin No BbicLIe MaTemaThke ¢ obpasuammu peleHun oP + +
(maTemaTtuyeckumn aHanma): y4ebHo-meToauyeckoe nocobue / MonbkuHa E.A.,
CrakyH H.C., MpomeTein: 2013.- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||24022

10. PacyeTHo-rpadmyeckme paboTbl Mo BeiCcLIE MaTemaTuke. Yactb 2: y4ebHo- oP +
meToamyeckoe nocobue / Abpamosa J1.I'., Bantuiickui denepanbHbIv
yHuBepcuteT uM. MimmaHyuna Kanta: 2007.- Pexwum gocTyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||23876

11. OertsipeBa, O. M. KpaTtkuii TeopeTUyeckuin kypc no matematuke anst 6akanaspos oP + +
n cneumanucToB: y4ebHoe nocobue / O. M. dertapesa, . A. HukoHoBa. —
KaszaHb: KasaHckuin HaumMoHanbHbIn nccrneaoBaTenbCKUin TEXHOMOrMYeCcKnin
yHuBepcuteT, 2013. — 136 ¢. — ISBN 978-5-7882-1523-5. — TekcT:
9MNEKTPOHHbIN // SNeKTpoHHO-6mbnnoTeyHas cuctema IPR BOOKS: [canT]. —
URL: https://www.iprbookshop.ru/61871.html

Hocmyn obyqarowuxcs k OP HTb CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 3/1eKMpPOHHOU
UHGhopmayuoHHOU obpa3zosamernbHOU cpedbl yHugepcumema u catima HTB Caml TY 1o 5102uHy u naposo.

7. I'Iepequb I/IHqJOpMaLIVIOHHbIX TEXHONOIUM, ncnonb3yeMbIX Npu ocyLwiecTBneHumn o6paaoBaTeanoro
npouecca no gucuunrimHe (MO,D,anO), BKIKO4Yas nepe4vyeHb NporpaMmmMHoOro oGecneyeHus

Mpn NPoBeAEeHUN  NEKUMOHHbIX  3aHATUN ncrnonb3yertcs MynbTUMeauiHoe  obopyaoBaHue.
OpraHm3oBaHO B3aumofencTBue oOyyalwLwerocds W npenogaBatenss C  WUCMOMb30BaHMEM  3NEKTPOHHOM
MHbopMaunoHHOM obpa3oBaTenbHOM cpeabl yHUBEpCUTETA.

MporpammHoe oGecnevyeHune

Tabnuuya 12
CTtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6napartennb npoucxoxaeHus
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npousBoguTens) (nHOCTpaHHOE nnn
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)

1. |LibreOffice Writer cBOOOJHO pacnpocTpaHsiemoe The Document Foundation WHOCTPaHHOe

2. |LibreOffice Impress cBoboHO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe

3. |LibreOffice Calc cBob0oHO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe
4. |Adobe Reader cBOOOJHO pacnpocTpaHsiemoe Adobe Systems Incorporated WHOCTPaHHOe




5. |CnpaBo4Ho-npaBoBas NULEH3NOHHOoEe HIMO «BM» OTeYyeCTBEHHOoe
cuctema «KoHcynbTaHT
Mnroc»
6. |AHTMBMpYC Kacnepckoro NULEH3NOHHOE Jlabopatopusa Kacnepckoro OTeYeCcTBEHHOE
7. |Anpekc.Bpaysep cBoboHO pacnpocTpaHsemoe Anpekc OTeYeCTBEHHOEe
8. |ApxusaTop 7-Zip cBoboHO pacnpocTpaHsemoe 7-zip.org WMHOCTpaHHoe

8. lMepeyeHb pecypcoB MHGpOPMaALUOHHO-TENIEKOMMYHUKaLMOHHON ceTu «MHTepHeT», npodeccnoHanbHbIX
6a3 AaHHbIX, MH(OPMALMOHHO-CMPaBO4YHbIX CUCTEM

Tabnuua 13
I'rl‘;(l-: HanmeHoBaHue Kpatkoe onucaHue Pexxum poctyna
1 | OnekTpoHHO-bMGnNnoTeyHas cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | QnekTpoHHO-6MbnmnoTeyHasn cuctema OneKTpoHHasn GubnunoTteka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4yHasi anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue maTtepuanbHO-TEXHMYECKOM B6a3bl, HeOOXOAUMON AN OCyLLeCTBIIeHUs o6pa3oBaTeNibHOro
npouecca no gUcuuninHe

NekunoHHbIe 3aHATUA

AyamTopun Ans NEKUMOHHbIX 3aHATUA YKOMMNIIEKTOBaHbI Mebenblo U TEXHNYECKUMW cpeacTBaMm obydeHus,
cnyxawummn ana npeactasneHns ydebHonm uHdopmaumm Gonblion aygutopumn (Habopbl AEMOHCTPAUMOHHOrO
obopynoBaHust (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
AyouTtopum ans npakTMY4eCKUX 3aHATUI YKOMMNIIEKTOBAHbI CNeumManm3mpoBaHHON MeBenbio N TEXHUYECKMMU
cpeacTBaMmy 00yyeHus (NPOEKTOp, 3KPaH, KOMMbITEP/HOYTOYK).

CamocTosiTenbHasa pabora

MomellleHnst Ons caMOCTOSATENbHON paboTbl OCHALLEHbl KOMMbITEPHOW TEXHWMKOW C BO3MOXHOCTbLIO
MOAKMIYEHUss K ceTu «WHTepHeT» U [0CTYNOM K 3MeKTPOHHOW WHdopMaLMOHHO-06pa3oBaTenbHOl cpene
CamlITY:

e MeToAMYeckuin kKabuHeT (aya. 9).

10. ®DoHA OUEHOYHbLIX CPeacTB Mo AUCUUNIIUHE

®oHA OLEHOYHbIX CpeAcTB ANS MNPOBEAEHUS] TEKyLLero KOHTPOMs YCNeBaeMoCTM U MPOMEXYTOYHOMN
aTTecTauuu npeactasneH B MNpunoxeHun 1.

MOMNHBIN KOMMMEKT KOHTPOSbHbLIX 33a4aHuii UMM WMHbIX MaTepuanoB, HeobXxoouMbIX ANS OLEHUBaHUS
pe3ynbTatoB 00y4yeHWs MO AMCUMNNUHE, NpaKTUKe XPaHUTca Ha kadenpe-paspabotyvke B OymaxHOM w
3MNeKTPOHHOM BUE.




MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB ANs NPoBeAeHUs TEKYLLEero KOHTPOons ycneBaemMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnunHe

B1.0.02.01 «<MaTemaTuka»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTL) 09.03.02 NUHhopMaLMOHHbIE CUCTEMbI U TEXHOJOIUHU
HanpaBneHHocTb (Nnpocmnb) UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU
KBanudukaums 6akanaBp

dopma o6yueHus 3ao04Has

Nog Hayana NnoAroToBKuU 2022

Bbinyckarowasn kacpeapa MHXeHepHble TeXHONorum

Kacdenpa-paspabotumk MUHXeHepHble TeXHONOornu

0O6bem agMcuUNuHLIL, Y. [ 3.e. 360/10

®dopma KOHTponA (MpoMexyToyHas
aTtTecTauus) 3K3aMeH, 3K3aMeH, 3K3aMeH




1. NepeyeHb KOMMNETeHUMA, MTHONKATOPOB AOCTMXKEHMSI KOMMETEHLUIA U NPU3HAKOB NposiBNeHUs
KOMMeTeHUUN (OecKpUNTopoB), KOTOPLIMU OOJKEH OBrageTb o6yvalolmiics B Xxoae 0CBOeHUsA
o6pasoBaTenbHON NporpaMmbl

YHuBepcanbHble KOMNeTeHun
Tabnuua 1
HanmeHoBaHue
Koa n HaumeHoBaHue
Kateropuu Kopn HanmeHoBaHue 6
(rpynnbi) KOMNeTeHLMM KOMNeTeHLMM MHAMKaTopa [OCTUXEHUSA Pe3ynbTatbl 06y4eHus
- KOMMNeTeHUumn
KOMMNeTeHLUUn
CucrtemHoe u YK-1 CnocobeH ocywectenate | YK-1.1 31YK-1.1
KpuTnyeckoe MOWCK, KPUTUYECKNI OcyuwecTBnseT nonck n cbop 3HaTb: METOANKN
MbILLMEHNE aHanu3 un CuMHTe3 nHdopMauum B novcka, cbopa u
MHopMaLmMK, NPUMEHATL | NpodbeccuoHanbHom cgepe 0obpaboTkmn
CUCTEMHBIV noaxon ans nesTenbHOCTH MHdOpMaLum, meToq
peLleHnst NOCTaBMNEHHbIX CUCTEMHOro aHanu3a.
3agad YK-1.2 Y1 YK-1.2
O6pabaTbiBaeT 1 aHanusupyet YMeTb: NPUMEHSATb
nHdopMaumio B cdepe METOLMKM MounCKa,
npodeccrnoHanbHom cbopa, obpaboTkn
nesTenbHOCTH MHdOpMaLmK,
CUCTEMHBI noaxoa Ans
peLleHnst NoCTaBNeHHbIX
3a4a4y 1 OCyLLecTBNATb
KPUTUYECKNI aHanm3 n
CUHTE3 NHdopMaLmy,
nony4YeHHon n3
aKTyarnbHbIX POCCUNCKUX
1 3apybexHbIX
MCTOYHMKOB.
B1 YK-1.2
BnageTtb: meTogamum
nowcka, cbopa n
0o6paboTku,
KpUTUYECKOro aHanusa u
CVHTE3a MHpopmaLmu,
METOLMKON CUCTEMHOTO
noaxona Ansi peLleHns
NnocTaBneHHbIX 3a4au.
O6wenpodeccnoHanbHble KOMMNEeTEeHLUN
Tabnuua 2
Koa u HanmeHoBaHue
Kopn MHAMKaTopa
HaumeHoBaHMe koMneTeHUUU Pe3ynbTathbl 06y4eHus
KOMneTeHuuun DOCTUXeHUsA
KOMMNeTeHUun
OrkK-1 CnocobeH npumMeHsTb OnK-1.1 31 OMnK-1.1
€CTECTBEHHOHAY4Hble 1 06LenHXeHepHble | MpumeHsieT 3HaTb: OCHOBHbIE MOHATUSA N METOAbI
3HaHUs, METOAbI MaTEMaTUYECKOTO €CTECTBEHHOHAY4YHbIE M | MaTeMaTUYecKoro aHanmaa,
aHanusa v MoAenvMpoBaHus, 0O6LLeNHXEeHepHble nvHeriHoW anrebpbl, Teopun

TeopeTn4eckoro n skcnepmMmeHTarnbHoro

nccneaoBaHns B NpodeCcCroHarnbsHOM
OeAaTenbHOCTH

3HaHWS NPU peLleHnn
3agad B chepe
MH(OPMaLMOHHBIX
CUCTEM W TEXHOSOrNiA

anddepeHunanbHbIX ypaBHEHWIN 1
3N1EMEHTOB TEOPUUN YPaBHEHWN
mMaTemMaTuyeckon uranku, Teopun
BEPOATHOCTEN U MaTeMaTU4eCcKon
CTaTUCTUKU

OrnK-1.2

MpumeHsieT meToabl
MaTemaTU4YecKoro
aHanusa un
MOZENMPOBaHUSA Npu
pelueHnn 3agay B
cohepe
VMH(OPMaLMOHHBIX
CUCTEM U TEXHOJOMMN

Y1 OMNK-1.2

YMeTb: NpUMEHATbL MaTemMaTU4eckne
MeTOoAbl NPU PeLLEHUN
npodyeccrnoHanbHbIX 3aga4
NOBbILLEHHOW CITIOXXHOCTH

B1 OMNK-1.2

BnageTtb: meTogamun nocTpoeHus
MaTtemMaTnyeckon mogenmu
npodeccrnoHanbHbIX 3aga4 1
coaepxaTenbHON NHTepnpeTauun
NONyYeHHbIX Pe3ynbTaToB

I'Ipoq)eccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Koa HaumeHoBaHue Koa n HaMmeHOBaHMe nHAMKaTopa AOCTUKEHUsA PesynbTaThbl
KOMMNeTeHLUn KOMMNeTeHLUun KOMNeTeHLUUn o6yyeHus

He NpeayCMOTPeHbl y4eOHbIM NaHoM




ManMLIa COOTBEeTCTBUA OLIeHOYHbIX CpeaCcTB 3annaHNpoBaHHbIM pe3ynbTaTamMm 06yqe|-|m|

Tabnuua 4
KOA " oU,eHO"lele cpeacTBa o
uHaukaTop | Paspen 1. | Paspen 2. | Pazpen 3. | Paspen 4. | Paspen 5. | Paspen 6. | Paspen 7. paTTec1¥; st
AOCTUXeHus B u
KoMneTeHUUu TeCTVIpOBaHVIe onpockl k
3K3aMeHy
YK-1.1 31YK-1.1 | 31YK-1.1 | 31YK-1.1 | 31YK1.1 | 31YK-1.1 | 31YK-1.1 | 31YK-1.1 31YK-1.1
VK2 YIYK-L12 | YIYKL2 | YIVKL2 | YIYKL12 | YIYK12 | YIYK12 | Y1YK1.2 Y1 YK-1.2
: B1YK-1.2 | B1YK-1.2 | B1YK-1.2 | B1YK-1.2 | B1YK-1.2 | B1YK-1.2 | B1YK-1.2 B1 YK-1.2
OnK-1.1 310nk-1.1| 3 1OFK' 31 OMK-1.1| 31 OMK-1.1 | 31 OMK-1.1 311(){"(' 31 10{”(' 31 OMNK-1.1
Y1 OlK- Y1 OlK- Y1 Ol1K- Y1 OlK-
OMK-1.2 1.2 1.2 Y1 OlMK-1.2| Y1 OlNK-1.2 | Y1 OlNK-1.2 1.2 1.2 Y1 OlK-1.2
’ B1 OrlK- B1 OMNK- |B1 OlK-1.2|(B1 OlkK-1.2 | B1 OlkK-1.2 B1 OrlK- B1 OrlK- B1 OlK-1.2
1.2 1.2 1.2 1.2

2. TunoBble KOHTPOJbHbIE 3a4aHUA UNU UHbIE MaTepuanbl, Heo6xoauMbIe ANA OLUEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENbLHOCTU, XapakTepusyrwme npouecc hopMupoBaHMA KOMNETeHUUN B xoae

OCBOEHMA obpa3oBaTesibHON NporpaMmmbl

2.1. ®opMbl TeKyLLEro KOHTPOJSISl yCNeBaeMoCcTu

I'IpomemyTquaﬂ arrTecrtayuna nposognuTcAa B Buae TeCTUpOBaHUA U npeactaBidAeT cobow BbINOSTHEHNE TECTOBbIX

3aJaHun.
MpumepHbIN NepevyeHb TECTOBbLIX 3a4aHUN
g 5
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Onpepenutens eAVHUYHON MaTpULLbl paBeH
A)1
1 A 5)0 OlnK-1 2
B) -1
MaTpuua Ha3blBaeTCst HEBBIPOXAEHHOW €Cnn OnpeaenuTenb paBeH:
2 5} A)0 OlnK-1 2
B) 1
O6paTtHas maTpuua cyllecTByeT Ans
3 A A) HeBprO)quHI:iOI/I MaTpuLbl OMK-1 2
B) BbipoxaeHHon maTtpuubl
B) MpsamoyronsHon maTpuubl
Onepauwusi TpaHCMOPTMPOBaHUSE MaTPULbl BO3MOXHA AN ... MaTpuLbl
4 5} A) MNpsimoyronbHon OlnK-1 2
B) KsagpatHon
lMponssoaHas nuHenHon yHKUuM y=kx+m paBHa
A)m
5 5} B) k OrnK-1 2
B)0
DuU3NYECKNin CMbICN NPOU3BOAHON (PYHKLMM
6 E A) YckopeHune yHKUMM B TOUKE OnK-1 5
B) CkopocTb M3MeHeHUs PYHKLUM B TOYKE
B) MNyTb, NpoiaeHHbI MaTepuanbHONW TOYKOW.
[poueHT No onpeaeneHuto aTo:
7 5 A) OecaTas 4yactb yero nnbo OnK-1 2
B) CkopoCTb n3MeHeHnst (PyHKLMN B TOYKE
B) MNyTb, NpoaeHHbI MaTepranbHOW TOYKOW.
OnpegeneHHbIn MHTerpan no onpeaeneHuto
8 b A) MepumeTp KPUBONMMHENHON Tpaneuunn OrnK-1 2
B) Mnowaab KPUBONMHENHON Tpaneuun
DyHKUMSA cunTaeTcs GECKOHEYHO Marow ecnu Npu x — o, 3Ha4YeHne npeaena paBHo:
9 A A)O OlnK-1 2
B) 1




B) o
HeonpepaeneHHbI HTErpan BelMUCASETCs AN yHKUMM
10 5} A) CtyneHuyaTom OrkK-1 2
B) HenpepbiBHO gnddhepeHunpyeMon
[MponssoaHas NOCTOSAHHON BENNYNHBI paBHa
A)1
11 B B) 10 OlK-1 2
B)O0
OnpepenexHbI HTerpan Anst HeYeTHOM PYHKLMK
Ha oTpeske [-a;a] paBeH
12 B A)1 OlK-1 2
B)-1
B)0
OyHKuMS y = kx + m aBnseTca
13 A A) HenpepbiBHOM Ha R § OnK-1 2
B) KycouHo-HenpepbiBHOM Ha R
B) CtyneHyaToli Ha R
Haintn nponssoaHyto dyHKLUMM B TOYKe X ecnn  y=-5x+1. HanTu 3HavyeHne npon3BoaHoOn
npu x=0
14 A A) -5 OlK-1 2
B) -7
B) 5
Haiitu pnuHy BekTopa d { 0; 6; —8}
15| 5 |A onK-1 | 2
B) 10
B) -48

MpomexyToyHasi aTTecTaums NpoOBOAUTCS B BMAE NMUCbMEHHOMO/YCTHOMO Onpoca, TECTMPOBaHUS
cobol 0TBETHI Ha 2 BONPOCA U BbINOIHEHNE TECTOBLIX 3a4aHUN.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

MprMepHbIN NepevyeHb BONPOCOB K 3K3aMeHy (1 cemecTp)

n npeactaendeT

g x -
& 3 s 3
g 5 o 20 5
o MpaBunbHbIN OTBET CopepxaHune Bonpoca 5 o E S
@ s m E ®©
3 S 28
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1 3T0 paccTosHNe OT Havana KOOPANHAT A0 TOYKM, B BUAe APIYMEHT KOMMNEKCHOO YAGHTa. OMK-1 2

KOTOpoW oToBpaxaeTcs KOMNIEKCHOe YMCIo
> OTO TOYKK, B KOTOPbIX NEPBbIE YAaCTHbIE MPOM3BOAHBbIE PaBHbI | TOYKM KCTpEMyMma OYHKLUM OMK-1 2
HYMIO U He CyLLEeCTBYHOT ABYX NEPEMEHHbIX.
HaxoXxAeHue onpeaenvTens, NoACTaHOBKa 3HaYeHNs Y70 ABNsEeTCH Wwarom
3. KPUTUYECKON TOYKM B UCXOOHYI0 (DYHKLIMIO ABYX NEPEMEHHbIX, | HaXOXOeHUs aKCTpemyma OnkK-1 2
pelueHne CMCTeMbl ypaBHEHWI YHKUMM ABYX NEPEMEHHbIX?
CMOBHbLIM 3KCTPEMYMOM (PyHKUMM Z = f (X, y) Ha3biBaeTCs
ZKCTpeMyM 3T0|7F|) (*)yyHKLI,VIVIquOCI‘-I'lVIFHyTbII7I(I'Ipyl/l)yCJ'IOBVIVI 4yTO HT0 HasLIBAETCA YCTIOBHEIM
4. ’ _ ’ 3KCTPEMYMOM (hyHKUMM Z = f (X, OlnK-1 2
nepeMeHHble X 1 y CBA3aHbl ypaBHeHuem (X, y) = 0
(ypaBHeHVEM CBSA3M) y)
Ecnun ypaBHeHNs CBA3M MOXHO paspeLLnTb OTHOCUTENBHO
YacTu nepeMeHHbIX. HangeHHble BblpaxeHusi noactaBnsaoTca | B yem 3akniovaeTtcs metoq
5. B UccrnepyemMyto yHKLUMIO, TEM CaMbIM 3afa4ya HaxoxaeHus WCKITIOYEHNS NPY HaXOXAeHUN OrK-1 2
YCIOBHOIO 3KCTPEMYyMa CBOAMUTCS K MCCNeaoBaHMIo Ha YCINOBHOrO 3KCTpeMyMa pyHKLmMN
AKCTPEMYM DYHKLUNN OOHOW NEePEMEHHON.
BekTopbl — 9T0 MaTeMaTnyeckne o6 beKTbI, KOTOPbIE MOTYT
ObITb NPeAcTaBeHbl HanNpaBneHHbIM OTPE3KOM Ha NIOCKOCTH
“nu B NpocTpaHcTBe. PaBeHCTBO BEKTOPOB 03HAYaeT, YTo ABa
BEKTOpa MMEeIOT OAMHAKOBYIO ANMHY U HanpaeneHue. OHu
napannernbHsbl.
Ceomnctsa:
6 1. PedhnekcnBHOCTL: N0GOV BEKTOP paBeH camomy cebe. PaBeHCTBO BEKTOPOB: OnK-1 2
’ 2. CUMMETPUYHOCTL: €CINN BEKTOP a paBeH BeKTopy 6, To onpefeneHve n CBONCTBA.
BeKTOp O Takke paBeH BEKTOPY a.
3. TpaH3MTMBHOCTbL: €CNN BEKTOP a paBeH BEKTOpy 6, a BEKTOp
6 paBeH BEKTOPY C, TO BEKTOP @ Takke paBeH BEKTOPY C.
4. CtpaxoBaHue OT OLNOOK OKPYIIIEeHNs: NpU CpaBHEHNM
BEKTOPOB pPEKOMEHAYeTCsi UCNoMb30BaTh NpeaensHoe
3HaYeHWe nepeBofa YnCa B HOMb.
7 TONBbKO B TOM Crny4ae, Koraa npoBeAEHHbIN Yepes 3Ty TOYKY B kakom criyyae Touka OMK-1 2

BEKTOP NEpPNeHAMKYNSPEH BEKTOpPY HopManu

NpUHaONIeXuT NJ10CKOCTU




Kakune BeKTOpbl HasblBalOTCA

8. OHU pacnonoxeHbl Ha OAHOM UNKU NapannenbHbIX NPSAMbIX OriK-1
KOnnuHeapHbIMn?
Ecnun cBoboaHbIn koadhprLmMeHT
D B ypaBHEHUW NITOCKOCTU paBeH
9. [MnockocTb, NPOXoAsALLYIO Yepes Havyano KoopanHar. yp P OrnkK-1
HYI0, TO KaKyto NIoCcKOCTb
onpefenseT AaHHOe ypaBHeHue?
OTO BEKTOpP €QUHWYHOW AMUHBI, HanpaBreHne KOTOporo .
10. pea A P P [HanTe onpegeneHune opty OlK-1
COBMafaeT C HanpaBreHWeM Ocu
o Ecnu BTOpas un Tpetbs
B 3HameHaTene cooTBETCTBYIOLLErO ypaBHeHNs npsamon 6yayTt
. KoopauHaTthbl y U z
Hynu;
11. . HanpaensoLLEero BekTopa OlK-1
npsmas nepneHankynsapHa nnockoctu yoOz; _
NpsiMOW B NPOCTPAHCTBE PaBHbI
npsmas neprnengukynsapHa ocam Oy n Oz
HYIH0, TO YTO 3TO O3HaYaeT?
Ba BEKT @ v b SBNATCA OPTOrOHAMNbHLIMU
12 f"nea I'IZH OVIpKaJ'IH HbIMK) gcimaz cc:)Kgnﬂa HOe npoun3BegeHne Heobxoanmoe ycnosue Ans OrlK-1
’ PREHANKYNAP ’ P P A OpPTOroHanNbHOCTM BEKTOPOB
paBHO Hymo
Kak onpepensietcs yron mexay
13. KocuHycom yrna mexay nx Bektopamu HopManm OBYMS nMepecekaloLmmMmncs OlK-1
NPSMbIMU Ha NIOCKOCTH
JlnHenHoe ypaBHeHue — 310 anrebpanyeckoe ypaBHeHue, y [Jawvite onpegeneHne nMHenHoMy
KOTOPOro NnomnHas cTeneHb COCTaBMSAOLWMNX €ro MHOro4YIEHOB ypaBHeHui0. ABnseTtca nu
14. pasHa 1. AaHHOe ypaBHEHWE NMUHENHBIM U OrK-1
ABnsieTcs, Tak Kak CTENEHN NepeMeHHbIX, BXOAALLMX B noyemy?
MHOrOYS1EH, paBHbl e4uHULE. X1+2X2+X3-3X4=0
YcnoBue - KONnMUMHeapHOCTb ABYX BEKTOPOB;
15 nMHenHas KOMBMHaLMSA paBHa Hymnto 1 XoTa 6bl OAWH K3 Ha3soBwuTe ycnosusi nUHENHON OMK-1
' KO3 (PNLMEHTOB NUHENHOW KOMOUHaLMN OTIAINYEH OT HynNS; 3aBVICUMOCTU BEKTOPOB.
YCINOBWE — KOMNNaHaPHOCTb TPEX BEKTOPOB.
Mo>XHO N1 cocTaBuTb ypaBHEHNE
16 Mo>XHO, ecnu n3BecTHa Takke ToYKa, Yepes KOTOpYHo NPsIMOWA C YINOBbIM OMK-1
) npoxoauT npsimas KO3 pMLMEHTOM, ECNN U3BECTEH
yron HakrnoHa npsiMon?
[iBe cuctembl ypaBHEHUI Ha3bIBaOT PaBHOCUIbHBIMUW, €CNn
noboe pelLeHre NepBo CUCTEMbI ABMSETCS peLleHneM Mpu kaknMx ycnoBusax Ase
17. BTOPON CUCTEMbI U Nt0BOoe peLleHne BTOPOW CUCTEMBI CUCTEMbI YPaBHEHWI Ha3bIBaOT OlK-1
ABMNSETCH peLleHneM NepBon cnuctembl. PaBHOCKMNbHBI Takke paBHOCUIbHLIMU?
[OBE CUCTEMbI, ECNN KaX4as U3 HUX HE UMEET peLLeHUIA.
. . Mpu KakMX yCrnoBusax Tpu
yKa3aHo, Kakou U3 3TUX BEKTOPOB SBMNAETCA NepBbIM, Kakou -
18. o BEKTOpa Ha3blBalOTCS OrkK-1
BTOPbIM U KaKow — TpeTbUM N oo
ynopsiAoYEHHOW TPOMKON
HopmanbHoe ypaBHeHMe NpsMor — 3TO 0AMH U3 cnocobos
onucaHnsi NpsiMor Ha nnockocTn. OHO NpeacTaBnseT cobon
aBHEHVe, B KOTOPOM MpsiMast 3a4aeTcs paccTOsiHAEM OT .
19. | P ’ P P A P HopwmanbHoe ypaBHeHue npamon | OlK-1
Hayarna KoopAMHaT U Yriom Mexay npsiMow 1 ocbio abcuucc.
dopmyna HopmManbHOro ypaBHEHUS NPSIMON BbIMAANUT
crnegyrowmm obpasom: y = kx + b
YT06bI pewnTb cUCTEMy OBYX NTMHENHbIX YPaBHEHWUN C ABYMSI
nepeMeHHbIMU METOAOM CMOXEHUss He06X0AMMO crieoBaThb
anropuTmy.
1. YpaBHATb MoAaynu KO3 ULNEHTOB Npy OOHOM U3
Hen3BeCTHbIX (ecnn Heob6xoanMo).
Onuwunte nowaroeo MeTo,
20. 2. CnoXuTb Unu Bbl4eCTb ypaBHeHUs. Pelwuntb nonyyeHHoe o o OlnK-1
- N _ CINOXEHWS NMUHENHbIX YPaBHEHWUI
YypaBHEHMWE C OfHOW NepeMEHHON, HAaNTWN HEM3BECTHOE.
3. MNoacTaBuTb HaQEHHOE Ha BTOPOM Luare 3HavyeHue
NnepeMeHHOW. B OAHO U3 ypaBHEHMIN UCXOOHOW CUCTEMBI,
HalTV BTOPOE HEN3BECTHOE.
4. 3anucaTtb oTBET
BekTopbl Ha3bIBaOTCA KOMMIaHapHbLIMKU, €CIV Mpu
o o B kakom cny4ae BekTtopa
OTKNagbIBaHUN UX OT OOHOM U TOW >Xe TOYKU OHU ByayT
o Ha3bIBalOT KOMMIaHapHbIMMU,
21. riexxatb B OHOM MTIOCKOCTU. _ OriK-1
AanTe onpegenexne
KomnnaHapHble BEKTOpbl — 3TO BEKTOPbI, KOTOPbIE NexaT B
° o KOMMNMaHapHbIX BEKTOPOB.
O[HOW NNOCKOCTM UNu napannenbHbl O4HOW NI0CKOCTH
Kak nenaetcsa npeobpasoBaHue
22 B naHHOM ypaBHeHUM BCE NepeHOCMTCH B NEBYIO 4acTb, a B ypaBHEHUSA NPSIMOW C YINOBbIM OnK-1
) NnpaBo OCTaéTCs HOMb KoacpumumneHTom B obLiee
ypaBHeHue?
PelwwuTe cnucremy ypaBHeHUI
23. (-5; 2) 2x+3y=-4 OriK-1
3x+8y=1
Mnowaab TpeyronsHuka,
lMonoBWHe ANWHbLI BEKTOPHOIO MPOU3BELEHUS 3TUX .
24, NOCTPOEHHOrO Ha npuBeAéHHbIX K | OlK-1

BEKTOpPOB

obuwemy Hayany AByX BEKTOpaXx,




paBHa

Yem onpegensietcsa 3akoH
OBWXEHNS maTepuanbHON TOYKM

25. [MapameTpuyecknmun ypaBHEHNSMHU o o OrkK-1
no NpPsIMOW NNHUUN C NOCTOSIHHOM
CKOpPOCTbIO
Ecnu onpepenutens cuctemsl
. aBeH Hyrmo, a onpegenutenu
26. Cuvctema He nMeeT peLleHuin P ynio, pea OlK-1
NpyY HEN3BECTHbIX HE paBHbl
Hynto, TO
Ecnu cmewaHHoe npoussegeHne Tpex BeKTopos a, b, ¢ paBHo
HYrIo, TO Takne BeKTOpbl KoMNnnaHapHbl. CnegoBaTernbsHO, o o
o HasoBuWTe OCHOBHOW KpUTEPUN
27. | ecnv onpepenuTens TPETbLEro Nopsiaka, CoCTaBnNeHHbIN N3 OlK-1
KOMMMaHapHOCTU TpeX BEKTOPOB
KoopAuHaT Tpex BEKTOPOB a, b, ¢ paBeH Hynio, To Takue
BEKTOPbl KOMMNMaHapHbI.
OTo korga npsaAMas 3ajaHa YypaBHEHUSIMU  [ABYX
nnockocTen. TunoBas 1 pacnpocTpaHeHHas 3agada CocTouT B
o KaHoHu4eckne ypaBHeHus
TOM, YTOObI NepenucaTb ypaBHEHNS NPAMON B KAHOHWYECKOM .
N npsimow. Yem pasnu4yatotcs
Buae. KaHOHW4yeckoe ypaBHeHWe — CTaHdapTHbIA BuU4
28. N KaHOHWYECKME YpaBHEHNS OrK-1
ypaBHEHMS,  nofyyYaembli U3 33a4aHHOrO  ypaBHEHMWS o
_ o . NPSIMOK Ha MIOCKOCTU N B
BBEJEHNEM HOBOW (KaHOHMYECKOW, CTaHOapTHOW) CUCTEMbI
npocCTpaHcTBE?
KoopauHar.
Pasnunyalotcsa Konn4yecTBOM ypaBHEHUN
Ecnu B cucteme nuHenHbIX
ypaBHEHUN B O4HOM UNu
CooTBeTCTBYIOLUME MM 3nEeMeEHTbl B onpegenvrene
29. HECKOMbKNX YpaBHEHMAX OrK-1
paBHbI HYMIO
OTCYTCTBYIOT Kakue-nnbo
nepeMeHHsble, TO....
[nvHa HanpaBneHHOro oTpeska onpeaenseT YCnoBoe
3HaYeHne BeKTopa 1 Ha3blBaeTCs ANVHON
30 BEKTOpa unu moayrnem Bekropa AB. [awvte onpegeneHne 1 oCHOBHoOe OnK-1
" | OnvHa BekTOpa |a| B NpAMOYronbHbIX 4EKapTOBbIX COOTHOLLEHWE AMNWHHbI BEKTOPA
KoopAuHaTax paBHa KBagpaTHOMY KOPHIO U3 CYMMbl
KBagpaToB ero KOOpAuHar.
BekTopbl KONnMHeapHbl TOMbKO TOrAa, Korga Ux KOopAMHaTh
nponopuUmoHanbHbl. [103ToMy anropntTm NPoBEPKU Napb!
BEKTOPOB Ha KONMMHEAPHOCTb NPOCT: HANTWU OTHOLLEHUS MX
31 COOTBETCTBYIOLLMX KOOPAMHAT — €CNN OHU PaBHbl, TO BEKTOPbI | YCMNOBUSA KONNMUHEapHOCTU ABYX OnK-1
’ KonnuHeapHsbl, nHade — HeT. bonee Toro, ecnu oTHoLEeHWe BEKTOPOB
KoopAuHaT (41Cno) NoNoXUTENbHOE, TO BEKTOPb
CcoHanpaBneHbl, a ecnu oTpuuaTtenbHoe — NPOTUBOMNONOXHO
HanpasneHbl
yAanaTb paBHbIE Uy NPOMNOPLUMOHanbHbIE CTPOKN KpOMe
O[JHOM;
NoBY0 CTPOKY YMHOXaTb UMW AENUTb Ha HEKOTOPOE YUCTIO, Kakve gencrams MOXHO
32 He paBHOE Hynio; Npon3BOANTbL CO CTPOKaMM npu OnK-1
’ nepecTaBnsaTb MeCTaMu CTPOKM; peLLeHnn CUCTEM ypaBHEHUN
nNpnbaBnsATb K afIeMeHTaM OAHOWM CTPOKU COOTBETCTBYOLLMNE meTogom lMaycca?
3MNEeMEHTbI APYrov CTPOKU, YMHOXEHHbIE Ha Mnoboi
MHOXWTENb
Ha o6paTtHOoM xoge meTtoaa Maycca cHayana ucnonb3yeTcs
nocnegHsia CTpoka, 3aTeM npeanocnenHss, u Tak ganee —
33 rnoka He gonaém o nepBow cTpokn. C Kaxkgon CTPOKoW MpeobpaszoBaHusa obpaTHOro OnK-1
" | Aenaem ogHOTUMNHbIE AENCTBUS. xoda metopa [Maycca.
V3 nocnegHero ypaBHeHUs onpeaensieTca camoe npasoe
HensBecTHoe
Kakue MOXHO caenatb BbIBOAb,
HeunsBecTHbIM, KOTOpbIE YAOBMETBOPSIOT 3TOM aBHEHWIO €CIW 11PV BEINONHEHVN
34. ’ pbie yA P yyp ’ npeobpas3oBaHnii NOSABUIIUCH OrkK-1
MOXHO Mpuaath nobble 3HaveHns
ypaBHeHus Buaa
O*xx; +0*x, +--+0*xx, =0
35 Ecnu Bce anemeHTbl MaTpuLibl CBOHGOAHbLIX YNEHOB PaBHbI B kakom cnyyae cuctema OnK-1
) Hyno 06513aTENbHO NMEET peLleHus]
JoctoBepHoe cobbITMe — KOTOpOe 06A3aTENLHO NPOU3OAET;
36 HEBO3MOXHOE COObITME — KOTOPOE HE MOXET NPON3ONTH; Buabl cobbITuin C TOYKM 3peHUs OMK-1
’ Crny4anHoe CoObITME — KOTOPOE MOXET NPOM3ONTH, @ MOXET Teopun BEPOATHOCTEN.
He Npoun3onTH
37 B pesynbTaTte ogHOro UCMbITaHNSA MOXET HACTyNUTb OAHO U3 Co6bITus HasbIBaOT OnK-1

3TUX COObITUI

HEeCOBMECTHbIMU, eCInn




MprMepHbIN NepevyeHb BONPOCOB K 3K3aMeHY (2 cemecTp)
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Haiti npon3BoaHy0 PYHKLMKU B TOUKE X
1 -4 ecnn y = —4x + 8. Haintun 3HaveHve YK-1 5
npounssogHon npu x =0
MepBoobpasHon dyHkunn y=f(x) HasbiBaeTCcA .
P P cbyHKumMM y=i(x) _ Y70 HasbiBaeTca NepBoobpasHOn yHKLMK.
dyHkumsa F(x)+C, nponssoagHas kotopon pasHa f(X). .
2 —SiNX +C Hantu nepoobpasHyo pyHKUMN y = cosx n YK-1 5
1 ' nocuntaTtb eé 3HadyeHue ons x=0, C=1.
MepeuncnnTb BUAbLI BEKTOPOB U
KonnuHeapHble, HekonnuHeapHble, KOMNNaHapHble.
cdopMynmpoBaTb Heobxoanmoe u
[MponopumoHanbHOCTL COOTBETCTBYHOLLNX
3 [OCTaTO4YHOE yCroBMe KONMHeapHOCTU YK-1 5
koopanHaTt. CmeluaHHoe npov3BefeHne BEKTOPOB
ABHO HYIIO BEKTOPOB, HEO6X0AUMOE U AOCTaTOMHOE
P yfto. yCnoBmMe KOMNNIaHapHOCTW BEKTOPOB.
PacwupeHnHasa maTtpuua cogepxut ctonbey, Yem oTnuyaetcsa matpuua cuctemsl ot
4 CcBOBGOAHbIX YNEHOB CUCTEMBI NIMHENHBIX YPaBHEHWUI. | pacLUMpeHHON maTtpuubl. Cuctema nMHENHbIX VK-1 5
Ecnu paHri paclumMpeHHon maTpuubl 1 MaTpuyLbl anrebpanyeckux ypaBHeHUN nmeeT
CUCTEMbI PaBHbI €OWHCTBEHHOE pELLEHNE.
5 10 Haiitn gnuHy BekTopa d { 0; 6; —8} YK-1 5
Hangute koopamHaThl BeKTOpa
6 (L:1:1) nana PA P VK1 | 5
AB ecin A(2;3;0),B(3;4; 1)
BM® B Touke Xo 9TO PyHKUUSA Npeaen KoTopour npu
X—Xo paBeH 0. 3anuwuTe onpegenexHns: 6eckoHeYHo
7 BB® B TOUKE X0 at0 PYHKUUSA Mpeaen KOTopou npum manble (BM), 6eckoHeyHo Gonblune (BB) VK-1 5
X—X0 PaBEH 0. byHKUMIA, NEPEYNCTINTL NX OCHOBHbIE
Cymma/pasHoctb BM® n BBE® ectb 6eckoHevHO CBONCTBA.
manoe bM® (BB® cooTBeTCTBEHHO)
Ecnu ogHa 13 ctpok(cton6el)
onpenenuTensi COCTOMT U3 HyNnen nnu
8 0 3NeMeHTbl CTpokuM(cTonbua) YK-1 5
nponopunoHarnesHble Yncna, To
onpegenuTenb paBeH...
360. KocuHyc — aTo abcumcca TOHKM YMCIOBOWA Mepuog pyHkuun y = cosx (y = sinx)
OKpy>xHocTU. CMHYC- opAnHaTa TOYKMN YMCNOBOM paBeH ... (0OTBeT Aatb B rpagycax). [atb
9 OKPY)XHOCTU. YrCrnoBas OKPYXHOCTb UMeeT paauyc onpepeneHne NOHATUI KOCUHYCa U CUHYCa, YK-1 5
paBHbIN 1, @ €€ LeHTP HaxoaUTCS B Hayarne CMCTeMbl | Kak KOOPAMHATBI TOYKM YMCITOBOWA
KoopauHar. OKPYKHOCTU
OTO MHOXECTBO 3HAYEHUI apryMmeHTa.
10 OTO MHOXECTBO 3HAaYEHMIN DYHKLNN. O6nacTtb onpegeneHus dyHkumm. ObnacTb VK-1 5
O(y)- obnacTtb onpegenexus, 3HaYEeHUN PYHKLNN.
E(y)- MHOXECTBO 3Ha4YeHU PYHKLMK.
11 BekTop, KOTOpbIN yka3biBaeT HanpaBreHne [anTte onpegeneHune rpagueHTta pyHKuum VK-1 5
HambonbLlUEro pocta 3Ha4yeHun PyHKLUN OBYyX 1 6onee He3aBUCKUMbIX NEPEMEHHbIX
MaKCUMYM, MUHVMYM. Buabl aKCTpeMarnbHbIX TOYEK HEMPEPLIBHON
12 | Touka x ABNSeTCA TOYKOM nepernba ecnu 3HaveHne dyHKUMM Ha uHTepBane (a;b). Oavite YK-1 5
BTOPOW NPOVM3BOAHOM B HEW paBHa HYMHO. NOHATUE TOoYeK nepernba yHKLUN.
Onnunc - 3To MHOXECTBO TOYEK MMOCKOCTU, CyMMa
pacCTOAHUI KOTOPbIX A0 ABYX 3afaHHbIX, €CTb .
[aiite onpepenexue annunca u runep6onel,
BenM4YMHa noctosaHHas. Munepborna - 3To MHOXEeCTBO
Kak KpuBbIX BTOpOro nopsiaka. Kak
13 TOYEK NNOCKOCTH, abCconoTHas BenMyMHa pasHoCTH YK-1 5
_ Ha3bIBaKOTCHA 3a4aHHblE TOYKM 3rnunca u
pacCTOSIHUIA KOTOPbIX MOCTOSIHHA.
rmnepbonsbl.
3apaHHble TOYKM annunca u runepbornbl HasbiBalTCS
dokychbl
MocTosiHHOM Kakon BennuvHom SABNSeTCA CMeLlaHHoe
BekTopHas BennunHa npousBeaeHne BeKTopoB? Kakon BennynHom
14 BekTopHOe npousBeaeHve — nnowagp SBMNSIETCS BEKTOPHOE Npouv3BegeHne VK-1 5
napannenorpaMma, NOCTPOEHHOrO Ha BEKTOPaX. BEKTOPOB? [[eOMeTpr4eCKnin CMbICH
O6beM NpsAMOYronbLHOro Napannenenuneaa, BEKTOPHOMO M CMELLAHHOro NPOn3BeAEHNS
NOCTPOEHHOIO Ha TPEX HEKOMMIaHAPHbLIX BEKTOPAX. BEKTOPOB.
. o OnemeHTbl kKoMBuHaTopuku. Popmyna
Yucno coyeTaHun, YNCno pasmeLLeHni,
15 . BblYUCIEHNS NEpPecTaHOBOK U3 N 3N1IEMEHTOB, YK-1 5
nepecTtaHoBku. Pn=n!
rae N-HatypanbHOe YMCho.
16 | T1. BeposTHOCTb CYMMbl HECOBMECTHbIX C.C paBHa OcHoBHble TeopeMbl anrebpbl cobbITUIA. YK-1 5




CyMMe BEPOSAITHOCTEN C.C
T2. BepoAaTHOCTb NpoM3BeeHUS HE3aBUCUMBIX C.C
paBHa NPOV3BELEHNI0 BEPOSTHOCTEN C.C

Teopema 0 cymMMe BEPOATHOCTEN
HECOBMECTHbIX CITy4alHbIX COObITUI 1
Npou3BeaeHNI BEPOSITHOCTHU C.C.

Pewenne: g=1-p

BepOﬂTHOCTb nonagaHua cTpenka no

Q=1-0.6=0.4 muLleHn pasHa 0.6, 661no nponsseaeHo Tpu
17 P _ YK-1
P=0.4°= 0,064. BbiCcTpena. HanTn BeposTHOCTb XOTs b6bl
Orteert: 0.064 0JHOro nonagaHusi.
Cymma c.c, pasHOCTb C.C, NPOU3BEAEHNE C.C. -
o [ewncTBus, koTopble onpeaeneHsl Hag
Cymma coObITUi Ha3biBAaeTCS HOBOE C.C, COCTosILLee N
18 cnyyariHbeiMmn cobbiTuamn. OnpegenvTs YK-1
B TOM, YTO NPOUCXOAMUT UMK NEPBOE, UMK BTOPOE UMK o 2
CyMMY ABYX Cry4alHbIX COObITUN.
oba cobbITus BMecTe.
Ha kHWXHOM nonke B NPOM3BONbHOM Nopsiake
n=10 pPaCcCTaBNEeHO AECSTb YYeBHMKOB. 3 HX 1-
mi=1 no MaTemMaTtuku u 2- no xummn, 3- no
19 m2=2 . 6uonorun n 4- no reorpadmun. CTyaeHT B3N YK-1
A1n Az — HesaBucuMble CriyvanHble cobbITuS. OOMH y4ebHUK, KakoBa BEpOSITHOCTb TOTO,
1 2 3
P=P1 + P2, TRETIRET yTo OH Byget nubo no matemaTuke, nMMBO No
XVMUMN.
1.lima, =0
n—-oo
a -
2.lim L = | ecnunl < 1, psiA CXOAHMTCH, Heobxoammblii NpyM3HaK CXO4MMOCTU
20 n-ow Ay yncnoBoro psaaa. lNMpusHakm cxoanMocTu VK-1
> 1, paf pacxogUTcs 3HaKo-NonoXxuTenbHbix psgos (Jonambepa,
3. lim ¥/a, = l,ecu | < 1, paz cxopuTcs, papvkanbHbIn npu3Hak Kowwe).
n—oo
> 1, psZ pacxoauTcs
Kakune n3 dyHKUMN y = sinx,y = cosx,y =
y =cosx,y = x? — yeTHble 5 ;by H Y y y
21 . 3 1 X%,y =Xx°—Xx,y == SABMAIOTCHA - YETHbIMMU, YK-1
y =sinx y = x> —x,y == - HE4YETHblE x
x Kakue - HeYeTHbIMU
Ecnu noa 3HakoM npegena umeem
0
5y | HeonpeaeneHHocTu [6][2], TO no npasuny Jlonutans Mpasuno JlonuTtans kak MeTof BbIYMCIIEHWS VK-1
AndbdepeHUMpyeM YuCnuTenb 1 3HaMeHaTenu HMCroBoit coyHKLMK y=F(x)
OTAENbHO, 00 NCCYE3HOBEHWSI HEONpeaeneHHOCTU.
7 0.07 M3 100 akkymynsiTopoB 3a rof XxpaHeHus 7
23 p= 100 BbIXOAMWT 13 cTposi. Hayaadyy BeiGupatoT 5 VK-1
P=C-0072-(1-0,07)5-2 akkymynstopoB. Onpenenutb BEPOATHOCTb
=5!312!.0,072-0,933 = 0,0394. TOro, 4TO Cpefm HUX 2 HencrnpasHbIX.
2 [eomeTpuyecknin, Knaccmyecknin, OUCKPETHbIN, Kakune cywiecTBytoT cnocobbl 3agaHus VK-1
CTaTUCTUYECKUN BEPOSATHOCTEN.
[MpocTpaHCTBO aneMeHTapHbIX COObITUI KOHEYHO, Korga npumeHsieTcsa knaccuyecknii cnocotb
o5 | BCE COObITUSI PAaBHOBO3MOXXHbIE. 3a[jaHuNs BEPOSTHOCTMU. VK-1
NPOCTPaHCTBO 3NIEMEHTAPHbIX COBLITUIA KOHEYHO, Korga npumeHsieTcs reomeTpuyeckuin cnocob
BCE COObITUSI pAaBHOBO3MOXHbIE. 3aaHusl BEPOSATHOCTM
npenenbHas cpefHsis NoTHOCTb BEPOATHOCTU Ha Ha30BUTe (hyHKLVIO NNOTHOCTH
26 | nHTepBane Ax, paBHas p(x)=F(x) YHKU o YK-1
pacnpeferneHunst crny4anHom BenuynHbl p(x)
rge F(x) — dpyHKuuA pacnpegeneHus
MaTtemaTtuyeckoe oxvagaHue, Moaa, MegmaHa,
Ha3oBuTe OCHOBHbIE YMCIOBbIE
ancnepcus, cpegHee KBagpaTuiHOe OTKITOHEHME, -
27 XapaKkTepUCTUKN ANCKPETHBIX CNyYanHbIX YK-1
LeHTparbHble N Ha4anbHble MOMEHTbI K-Toro BENMYMH
nopsigka, 3KCLecc, acuMMeTpust )
Ha cTtone 2 s6noka u 3 rpywm. Kaxabiii 4ac B
o8 51 3-4-5 10 TeyeHue 5 yacoB noapsag co ctona 6epetcs VK-1
2131 2.3 ) no ogHomy ¢pykTy. CkonekMmMmm cnocobamm
3TO MOXET ObITb cAenaHo?
5311'/:255253?:” u3 6 uucen: 3, 5,7, 11,13, 17 CKONMbKO pasnnyHbix 4poben MoXHO
6! cocTaBuTb U3 Ymncen 3, 5, 7, 11, 13, 17 Tak,
29 Ci+2= ﬁ *2 =130 4yTOObI B KaXayto Apobb Bxoannm 2 YK-1
. A ?
M3 atnx 30 gpobert poBHO 15 GyayT npaBunbHble ga?’z?qnm:)é:;'sg:x CKggZ;% Cpean Hux
(T.e., KOrga ymcnuTenb MeHbLUIe 3HaMeHaTensl) yA P Ap )
[ng curHanusauum 06 aBapun yCTaHOBIEHbI
no ycrnosuto 3agaun P(A1)=0,95,P(A2)=0,9. [Ba He3aBucMMO paboTaroLmx
Beenem cobbiTe X = (npu aBapumu cpaboTtaeT curHanusatopa. BepoaTHoOCTb TOro, 4Tto npwm
30 | TOMbKO OANH curHanusatop) aBapuu curHanusaTop cpaboTaeT, paBHa VK-1
X =A1-A2+ A1 A2. 0,95 ana nepsoro curHanuaatopa n 0,9 ana
P(X) = P(A1) - P(A2) + P(A1) - P(A2) BTOpOro. Hantn BeposiTHOCTb TOro, YTO NpK
=095-0,1+0,05-0,9 =0,14. aBapum cpaboTaeT TonbKo OauH
CUrHanusarTop.
P(H1) = 380 038 M3 1000 namn 380 npuHagnexart K 1 naptum,
31 (H1) = 1000 270 — Ko BTOPOW NapTum, ocTanbHble K VK-1
P(H2) = 270 0.27 TpeTbel. B nepsoii naptun 4% 6Gpaka, Bo
~ 1000 BTOpON - 3%, B TpeTben — 6%. Hayaady




350
P(H3) = 1000 = 0.35

Besenem cobbitve A = (Jlamna 6pakoBaHHas). Mo
YCMNOBWIO AaHbl anpuopHble BeposTHocTw: P(A /H1)
=0,04 , P (A/H2)=0,03 , P (A/H3) =0,06 .
BeposiTHOoCTb cobbITMA A HariaeM no copmyne
MOSTHOWM BEPOATHOCTU:

P(A)=P(H1) = P(A /H1) + P(H2) « P (A /H2)+ P(H3) *
P (A/H3) = 0,38* 0,04+ 0, 27* 0,03+ 0,35* 0,06=
0,0443.

OTBET. 0,0443 (unu 4,43%).

BblBMpaeTca ogHa namna. Onpegenutb
BEPOSATHOCTb TOTO, YTO BbibpaHHasn namna —
OpakoBaHHas.

CTeneHb NIMHENHON 3aBUCMMOCTU MexXay

KoadhhmumeHT koppensaumm cryyaviHbix

32 g YK-1 5
cny4yanHbIMy BENNYMHAMM BEMUYUH Xapakrtepusyet
[MnoTHOCTL COBMECTHOrO pacnpeneneHns .
~ N MapKOBCKUM Cry4YanHbIM NPOLIECCOoM
33 | nponsBosibHbIX N=2 ce4YeHuin NOAHOCTbIO YK-1 5
Ha3bIBaKT Takue NpoLecchl, y KOTOPbIX
onpegensieT NoBeAeHue npouecca
Ecnun BepoATHOCTL P nosiBnenus crnyyanHoro
cobbITUS A B KaXKAOM UCMbITaHUN NOCTOSIHHA, TO
BepoATHOCTb Pn(m) Toro, utoB n 5
34 | ncnblTaHUsAX coBbITUE a HacTyNUT POBHO M pas, JlokanbHas Teopema Jlannaca YK-1 55
NpuBNMXEHHO paBHa:
2
1 1 = 1 m-np
P.(m) = ¥ — %@ 2 = —— % X)IIpU X =
") = S Jamg * PLompn x =
MNMopcunTtaem konuyecTso Ymncen ot 1 Ao 999999 B
3anucuy KOTopbIX HET «1» Kakux uncen ot 1 go 1 000 000 GonbLue: Tex,
35 N = 96-1=531440 B 3aMuCcK KOTOPbIX BCTpeYaeTcsa eanHuua, YK-1 5
Tak kak Bcero 4ncen 1 000 000, To Yncen c «1» UNK TeX, B KOTOPbIX OHA He BCTpevaeTca?
Oypet 468560, 4to MeHbLUe, Yem N
BbisiBneHve ypaBHeHNs CBA3M Mexay Hecny4anHon
36 He3aBMCUMOW NepeMeHHON 1 cryYariHbIMu 3apavamn perpeccMoHHOro aHanmsa VK-1 5
HE3aBUCUMbIMW MEPEMEHHBLIMW U OLeHKa ABMAIOTCSA
HEN3BECTHbIX 3HAYEHNN 3aBMCUMON NEPEMEHHON
CnyuvaiiHoW Ha3blBaeTCs BENUYMHa, kotopas
NPUHMMaET B pe3ynbTaTte UCMbITaHWIA TO UK UHOEe
(HO MpW 3TOM TOMbLKO OAHO) BO3MOXHOE 3HaYeHue,
3apaHee U3BeCTHOe, MeHsLeecs OT U
MoHsiTMe cnyyaHoW BENMUYMHBI.
37 | ncnbITaHMs K UCMbITAHMIO U 3aBUCSILLEE OT o YK-1 5
N MoHATNE OUCKPETHON BENUYMHBI.
Cny4anHbIX 06CTOATENLCTB.
OunckpeTHOM Ha3blBaeTCs Takasa cnydanHas
BeNMYKNHA, KoTopas NPUHMMAaEeT KOHEYHOE UnKn
6eCKOHEYHOEe CYETHOE MHOXECTBO 3HAYEHWUN.
CpeaHvM KBaapaTU4ECKUM OTKITOHEHVUEM O
38 cny4anHom Benu4uMHbl X Ha3blBAeTCA KBagpaTHbIN HasosuTe onpegeneHxve VK1 5
KOpeHb 13 ancnepcuu: cpeaHeKBagpaTUYHOrO OTKITOHEHNS
o[X] = /D[X]
TpuroHomeTpuyeckas (unv nonsipHas) gopma
3anmncu KOMMNIIEKCHOMO Yncna z umeeT Bua z = r (Cos TpUrOHOMETPMUECKas (TN NONSAPHAST)
39 | ¢ +ising), raer=z=V(x2+y?)- moaynb P P P YK-1 4
dopma 3anmncu KOMMIEKCHOro Yncna
KOMMIEKCHOrO Yncna. ¢ - apryMeHT KOMMIIEKCHOro
yucna.
L Kakvnm o6pa3om MOXHO 3agaTb KOMMIeKCHoe
40 | napov AenCTBUTENbHbLIX Yncen = YK-1 4
4Yncno B KOOpAMHaTHON hopme?
Yemy paBeH Moayrnb NpOM3BeaEHUS Npy
Mopynb npov3seaeHns paBeH NPoV3BeAEeHUIO
41 . N YMHOXEHUN KOMMNITEKCHbIX YNCer, 3a4aHHbIX YK-1 4
MoAynew COMHOXMTENEeN .
B TpUroHomeTpuyeckon gopme?
42 [nsa pelweHus kKBagpaTHbIX YPaBHEHUI, B Crny4vae [ns yero 6bInM BBEOEHbI KOMMEKCHbIE VK-1 4
€CNn ONCKPUMUHAHT MEHbLUE Hynsi yucna?
Kakum 3Hakom Hernb3st cCoeanHsATb aBa
43 | 3HaKOM HepaBeHCTBa A A YK-1 4
KOMMNIEKCHbIX Yncna?
Yem MoXeT ObITb NpeacTaBrneHa o6nacTb
44 | MHOXECTBOM To4ek nrnockoctn xOy pen YK-1 4
onpegenexnvsa pyHKUUmM OByX NepeMeHHbIX?
ApPrymMeHT 4acTHOro ABYX KOMMIEKCHbIX YNCES Kak onpegenntb apryMeHT YacTHOro npu
45 | nony4aeTcs BblMUTAHMEM aprymMeHTa AenuTens u3 OeneHnn OBYX KOMMIEKCHbIX Yncen, YK-1 4
aprymeHTa genvmoro 3aaHHbIX B TPUroHOMeTpu4eckor popme?
YpaBHEHNEM NOBEPXHOCTH.
YpaBHeHnem nosepxHoct F Ha3biBaeTcs
YPaBHEHMWE C TPEMS MEPEMEHHBIMU X, Y, Z, €CINN
46 | 5TOMY ypaBHEHMIO YOOBMNETBOPSIOT KOOPAUHATHI Kak HasbiBaloT paBeHCTBO z = f(x, y) ? YK-1 4
BCEX TOYEK NOBEPXHOCTU F 1 He yooBNeTBOPSIIOT
KOOpAuHaTbl TOYKW, He NpuHaanexatilen aTon
NMOBEPXHOCTMU.
47 | ®opmyna Myaspa Kakas dpopmyna ncnonb3syetcs aons YK-1 4




BO3BELEHUS B CTENEHb KOMMIIEKCHOMO Yncha,
€CIN OHO 3aJaHo B TPUFOHOMETPUYECKOW
dopme?

dopmyna MyaBpa umeet Bua;
(cosj+isinj)=cosnj+isinnj,

rae n HaTypanbHoe Yncno. C NoMoLLbo hopMyrbl.
MyaBpa MOXHO BbIBECTM MHOIMME None3Hble

48 B uem 3akntovaeTtca cpopmyna Myaspa YK-1 4
COOTHOLLIEHWS, B YACTHOCTU, MEXAY
TPUrOHOMETPUYECKUMY BblpaxeHuamn. Popmyna
MyaBpa no3BonseT HanTu 3Ha4YeHns KopHen nbon
(n-1) cTeneHn B None KOMMIEKCHbIX YNCE.
O6nacTb onpeaeneHns PYHKLUMN z = —— —
49 | BCe TOYKM NIOCKOCTU, B KOTOPLIX @(x,y) # 0 P ®y o(xy) YK-1 4
370
CKOnbKO 3Ha4YeHuI CyLLeCTBYET Y KOPHS N-1
50 n cTeneHn (OTNNYHONM OT Hyns) U3 YK-1 4
KOMMIIEKCHOrOo Yncna?
[pon3BoaHasi No HanpaBfeHUIO ABNSETCS JIMHENHON
KOMOMHaLMen YacTHbIX NPOU3BOAHbIX.
51 Mpon3BoaHas Mo HanpaefeHUIo - 3TO NMOHATUE B YeM aBnsieTca nponssogHasi no VK-1 4
MHOTFOMEPHOM UCYUNCIIEHNMU, KOTOPOE U3MEPSET HanpaeneHuo?
CKOPOCTb, C KOTOPOW (OYHKLINS N3MEHSIETCS B
onpegeneHHoM HanpaBneHUU B JaHHOW TOYKE.
OTnnyaeTcs OT Yncrna a NULlb 3HaKOM NPY MHUMOM
yacTu.
OnpepgeneHne conpsikeHHOro YMcria OCHOBLIBAETCS .
UeM oTnnyaeTcs Yncno, ConpsikEHHoe ¢
52 | Ha onpeaeneHnn KOMMMEKCHOrO COMPSXKEHMS. YK-1 4
KOMMJIEKCHBLIM YNCITOM a OT Yncna a?
KomnnekcHoe conpspkeHne — 3To onepauusi, npu
KOTOPOW N3MEHAETCS 3HAaK MHUMOW YacTu
KOMMJIEKCHOIO Yncna.
MprMepHbIN NepevYeHb BONPOCOB K 3K3aMeHy (3 cemecTp)
g g
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Hantu 3HaveHve onpegenuTens BTOPOro nopsaka
-1 -1
1. 52 YK-1 2
5 3
BbINOMHWTL AENCTBUS Hag martpuuamun A-B.
_ 1 2 -1 —_ 0 -1 4
A= (4 5 6)’B_(—4 5 1
2. a BapwuaHTbl OTBETOB: YK-1 4
1 3 -5 0 3 1
a)(BOS 6) (814—)
-1 3 0
B) ( 8 0 5
3. 7 Moga BapuaumoHHoro psga 1;7;7; 5; 6; 8; 9 paBHa YK-1 2
HanTtn npon3BoaHyo yHKLUK
=2x3—x+10
4. 6 _ y + YK -1 2
BapwuaHTbl OTBETOB:
a)4x* +1 6)6x*—1 B) 10
. 7x—4
5. 1/2 Bblumcnute npeaen dyHKLumM 111111 (Xf+5) YK-1 4
5
MegaunaHHbIn [oxoa HaceneHus — 3aTo
a) CpeaHUI ypoBEHb 4OX0AA BCEr0 HAceneHus;
6. r 6) ypoBeHb Aoxoaa no 25%-HbIM rpynnam HaceneHus; YK-1 4
B) YPOBEHb [0X0Aa, Hanboree 4YacTo BCTpeYatoLMiAca cpean HaceneHus;
r) ypoBeHb A0X0Aa, AeNALWMA HaceneHne Ha ABe paBHbIe YacTHu.
Hantn 3HauyeHne BepOSTHOCTML.
B kopobke 12 LBeTHbIX kapaHaallen, 6 KpacHbIX U 6 CMHUX KapaHaala.
7. B Yemy paBHa BEPOATHOCTb, YTO Hayraj B3snv KapaHgall v OH OKaXeTcst YK-1 2
KpacHoro ueTa?
BapuwaHTbl OTBETOB:




1, 1
> B) 3

a) 1; 6) 2
Pewntb gudpdepeHumansHoe ypaBHeHne y' =x, y' = %
BapuaHTbl 0TBETOB 0O6LLErO peLleHns y:
3 2
a) —+c;  B)x+c; B) —+c.

YK-1

MpaBuno cnoxeHnsa aMcnepcuin BeipaxaeTcs HOpMynow:
—2

a) UZZF—X :
50 =(m,—m)k?,

2 2 2
B) O-o6u4 - O-i +5 ;
52

oF

2
r) ()-061/14.

YK-1

10.

1/5vnn 0,2

Ecnun paguyc okpyxHocTu x? + (y — 2)% = 25, To ee KpuBK3Ha % paBHa:

YK-1

11.

MNOCKOCTb

[MoBepxHOCTb onpegenseTcs ypaBHeHneM 8x —y +4z+ 10 =0
ABngeTcs. ..

YK-1

12.

0,5

,D,I/ICerTHaﬂ CJ'Iy‘-IaVIHaH Belin4vnHa X 3afjaHa 3aKOHOM pacnpeaeneHnsa
BE€POATHOCTU!
x| 1] 0 1
p |01 |03 |06

Hantn matemaTtnyeckoe oxungaHue X.

13.

{2; -5}

Hantn A N B ( nepeceveHne) MHOXeCTB, €Crnu:
A ={1;2; -5; -6}
B = {0;2; —5;6}

YK-1

14.

CDopMyJ'IbI Ana pacyeTa gucnepcun npusHaka:
S

om

Z‘x - i‘
6) ———;

n —_
2.(x=%°
o)

a)

DI

m

YK-1

15.

Haittn npoussepenmne matpuy  A=(} ~2), E=(} 3). A E
BapuaHTbl OTBETOB:
Q) (s 2 0G5 8,

OnK-1

16.

[aHo anddepeHumnanbHoe ypaBHeHUe

(2x2 + xy)dx + xdy = 0, OHO ABRSAETCS. ..
BapuwaHTbl OTBETOB:

a) OAHOPOAHbIM.

6) a/y ¢ pasgensWmMMnca nepeMeHHbIMU.

B) NuHeriHoe 1ro nopsaka (ypaBHeHve BepHynnnu).

OnK-1

17.

HainTtu 3HavyeHne yncna nepectaHoBoOK Ansa n=4 P=n!
BapwvaHTbl OTBETOB:
a) 100; 6) 24; B) 20.

OonK-1

18.

BbibopoyHoe ypaBHeHue perpeccum

y = —3 + 2x. Toraa KoadMuLMEeHT Koppenaunmn paBeH...
BapwaHTbl 0TBETOB:

a)-3; 06)0; B)2.

OonK-1

19.

Hantn 3HayeHne HeonpegeneHHoOro nHTerpana f‘;—i
BapuaHTbl OTBETOB:

a) In|x|+c; 0) %ln |x| + c;

B) 21In|x| +¢c;

OonK-1

20.

UrpanbHas kocTb 6pocaeTcsa oguH pas. Hantv BeposiTHOCTb, YTO Ha
BEPXHEW rpaHu BbinageT He bonee ABYX OYKOB, POBHO:

OonK-1




BapuaHTbl OTBETOB:

1 1
a) o 6) 3 B) 1.
21. —6— HainTtu 3HadyeHne onpeaeneHHoro nHTerpana fol( x2 4+ x—7)dx OornK-1
29 3 Bblumcnuts npomssoZp,Hyro YHKUNN B TOUKE OnK - 1
Xg=-—1,ecnny = x“ + 5x — 6.
23 0 Heobxoaommoe ycrnoBue cxoanMOCTH YNCIIOBOrO psaa npeaen N-oro YneHa OnK - 1
paBeH .....
MpusHak — aTo:
a) KonM4yecTBEeHHas OoLeHKa SABMeHus;
24. (¢} 6) HEKOTOpPOE CBOMCTBO, KOTOPOE MOXHO U3MEPUTb, YCTaHOBUT; OrnK-1
B) eAVHMLIA N3MEPEHUS SABIEHUS;
r) HaumeHoBaHue obbekTa.
o5 MoHorpadmyeckoe | [leTanbHoe nsyvyeHne ogHON e4UHMWLbI COBOKYMHOCTU, XapaKTepPHOW B OnK - 1
) obcnegosaHune KakoM-nnbo OTHOLIEHUU — 3TO
Buabl ctatnuctuyeckoro HabnioaeHns no nonHoTe oxesaTta AaHHbIX:
a) BbIGOPO4HOE;
6) OT4ETHOE;
26. a,r.n B) TeKyLlee; OrnK-1
r) CNmoLwHoe;
1) MoHorpadryeckoe;
€) HenocpeacTBEHHOE.
OpraHu3auunoHHble opMbl CTaTUCTUYECKOrO HabnoaeHus:
27. a a) cneumanbHO opraHu3oBaHHOe HabnaeHue; OrnK-1
0) cTaTucTmyeckas OTYETHOCTb.
undpoBble AaHHbIE,
28. XapakrepnsyloLme Ckasyemoe ctaTuctmyeckon Tabnmubl — 3T0.... OornK-1
n3yyaemyto
COBOKYMHOCTb
YKaxnte Ha3BaHue rpynnMpoBOK, OCHOBHOM 3aayen KOTopbIX ABMsieTcs
yCTaHOBNEHNE B3aMMOCBA3EN MEXAY U3y4aeMbIMU SBMEHUAMMN:
29 : a) BTOPUYHbIE; . OnK - 1
6) TMNnonoruyeckue;
B) CTPYKTYpPHbIE;
r) aHanuTU4eckue.
nnaHoBoro
30. OTHETHOTO YPOBHA K | 1\ curenbHas Benuunta nnaHosoro 3aJaHnNs — 3TO OTHOLLEHME..... OnK-1
hakTnyeckomy
6asvcHomy
OTHOCMTENbHAs BENWYMHA KOOPAUHALUN — 3TO OTHOLLEHMWE:
a) ABYX YacTeln COBOKYNMHOCTU Mexay cobon;
31. a 6) bakTN4YecKoro ypoBHsi K NiaHOBOMY; OnK-1
B) YPOBHS1 OTYETHOIO Nepuoaa K ypoBHI0 6a3ncHOro;
r) 4acT COBOKYMHOCTM K LIeNIOM COBOKYMHOCTH.
nepesbInonHeH Ha | OTHocuTenbHas BENMYMHA BbINOMTHEHUS NiiaHa Mo peanusaumn npoaykuum
32. . OnK-1
9%; paBHa 109%. 3710 03HA4aeT, YTO NNaH.....
50% pabounx
33 umetoT 3apaboTHyto | MeguaHa B psigy pacnpegeneHms pabounx no ypoBH 3apaboTHoOW nnatbl onK - 1
’ nnaty Bbiwe 12 Tbic. | paBHa 12 Teic. pyb6., cnegoBaTensHo......
py6., 50%— Hmxe
Mpu yBennyeHun Bcex 3Ha4eHnn npusHaka B 5 pas cpegHsas
apudmeTnyeckas BenuynHa:
a) HE U3MEHMTCS;
34. 6 6) yBenuuutcs B 5 pas; OrnK-1
B) yMeHbLUMTCA B 5 pas;
r) ygenuuutcst 6onee yem B 5 pas;
[) ymMeHbLunTCs 6onee Yyem B 5 pas.
Buabl psooB AuHamMuku:
a) MOMEHTHbIE;
35. a,6 6) MHTepBarbHbIE; OnK-1
B) aHanNUTU4eCKueE;
r) cpegHue.
cymma uenHbix All
36. paBHa nocrnegHeMy | Kak BzaumocBsizaHbl 6a3ncHble U LienHble abcontoTHble NpupocTsl (All)? OorK-1
6asvcHomy All
37. 13 Kakppix 1000 KoadpdpmumeHT cmepTHOCTU = 5 %, UTO O3HaYaeT... OorK-1
YesioBek ymupaet 5
HacerneHve B
paboyem
38. HaceneHune B Bo3dpacTe 16-59 (MyxunHbl) n 16-54 (keHLWWHbI) — 3TO ... OrnK-1
(TpyoocnocobHoM)

BO3pacTe




cpenHsist
39 akTnyeckas [aiiTe onpeneneHne OTHOLLEHUIO YMcna OTpaboTaHHbIX 3@ OTYETHbIV OnK - 1 4
’ NPOOOIMKMUTENBHOCTD | NEepMo YENOBEKO-4aCcoB K YNCMY OTpaboTaHHbIX YErNOBEKO-AHEN
paboyero gHs
Ha ckonbKo cHWXaeTcsa nokynarternbHas criocobHOCTb AeHer C POCTOM LieH
40. Ha 16,7 % Lo 20 y A P H onK-1| 4
0f

O6pasey 3K3aMeHaLlMOHHOro 6unera

OnopHbl yHUBEPCUTET

(C@ﬁé’m&”“

MWUHOBPHAYKM POCCUMN
®depepanbHoOe rocyaapcTBeHHOe OroaXeTHOe obpa3oBaTenibHOE yYpexaeHue
BbICLUero obpasosaHna «Camapckuin rocyaapcTBeHHbIN TEXHUYECKUN YHUBEPCUTET»
(Pre0y BO «Caml'TY»)
®dunuan ®re0y BO «CamlTY» B r. Benebee Pecnyonuku BawkoprtoctaH

Kadenpa «VHxeHepHble TEXHONOrnmn»

3K3AMEHALMOHHbIWA BUNET Ne 1

Mo gucumnnuHe (Mogynto): «MaTemaTtukar
Kog HanpaBneHus noarotoBku (cneuuwanbHOcTW), HanpaeneHHocTb (mpodwunb): 09.03.02 WMHdopmaumoHHble cuUcTeMbl U
TexHonorum, NHpopmaLMOoHHbIE CUCTEMBI U TEXHOIOMM

Kypc 2
1. [aite onpeaeneHne OTHOLIEHWIO YMcna OTpaboTaHHbIX 32 OTYETHbINM Nepros HYenoBeko-4acos K
yncny oTpaboTaHHbIX YENOBEKO-AHEN
2. Ha ckonbko CHUXaeTcs nokynartenbHasi CocoGHOCTb AeHer ¢ pocToM LieH Ha 20 %?
CocTtaBun: YTBepxpaato:
Ct. npenopasaTernsb W.A. MNonosa 3aBeayowwmn kadeapon A.A.UbiHaeBa
(nodnucs) (modnucs)
« » r. « » , r.

3. MeToauuyeckue maTepuansbl, onpeaensoline npoueaypbl OLleHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(vnn) onbiTa fEeATENbLHOCTU, XapaKkTepu3yloLwue npouecc (hopMUpPOBaHUA KOMNETEHLMUI

3.1. XapaKkTepucTuka npouegypbl TeKyLieh U NPOMeXyTOYHOM aTTecTauum no gUCLUnnHe

Tabnuua 5

MepuoanyHoCTb M

Cnocob6 y4yeTta

Buabl
Ne HaumeHoBaHue cnoco6 npoBeneHUsA MeToabl MHAMBUAYanNbHbIX
n/n | oueHOYHOro cpeacTBa npoueaypbl oueHMBaHus BbICTaBnAeMbIX LOOCTUXEHUHN,
oueHMBaHus oueHok obyuyarowmxcs
1. cucTeMaTyeckun Ha 3KCMEepPTHBLIN Mo naTnbannbHoi  |paboyast KHVXKKa
TecTnpoBaHue NPaKTUYeCKUX 3aHATUAX / LiKane npenogaesarens
NUCbMEHHO
2. |MNpomexyToyHas MO OKOHYaHWUU U3YYEHNSI |3KCTMEPTHbI Mo naTMbannbHOM  |3K3aMeHaLNoHHas
aTTecTaums — BONpochl OVUCLUMNIVHBI/ YCTHO U LiKane BEJOMOCTb, 3a4eTHasi
3K3aMeHaLNOHHbIX NMUCbMEHHO KHWKKa
ounetos

3.2. Kputepum u WKana oueHUBaHUA pe3ynbTaToOB U3yYeHUs1 AUCLUNIMHBbI BO BPeMs 3aHATUMN (TEeKyLUUin

KOHTPOJIb yCNeBaeMocTH)

van'epvm OLUEeHKM U WKana oueHnBaHua TectoB

Tabruya 6
Kon-Bo
LLikana oueHnBaHus Kputepun oueHku
6annoB
«OTnNYHO» CTyOeHT nokasbiBaeT MofiHble U rry6oKue 3HaHWs NMporpaMMHOro martepuana,
MOMMYHO U apryMEeHTUPOBAHO OTBEYaeT Ha MOCTaBfIEHHbI BOMPOC, a Takke
[ONOMHUTEMbHBIE BONPOCHI, NOKasaTenu peiTuHra (Bce npegycmotpenHbie Prif|  (50-100)
yuebHble 3a[aHusi BbIMOMHEHbI, KAYECTBO BbINONMHEHUS GOMbLIMHCTBA M3 Hux| Oannos
OLIEHEHO YMCroM Gannos, 6rN3KUM K MakcMmansHoOMY).
«XopoLo» CTyoeHT nokasbiBaeT rnybokue 3HaHWs NMpOorpamMHOrO Martepwana, rpamoTHO (36-50)




ero uanaraeT, OOCTAaTOYHO MOMHO OTBEYaeT Ha MOCTaBMEHHbIM Bonpoc W|  Gannos
JOMONHUTENbHbIE  BOMPOCHI, YMeNno  (hOpMynupyeT  BbIBOAbl,  [JonycKas
He3HauuTenbHblE MOrPELUHOCTM, MoKasaTenu penTuHra (Bce NpeaycMOTPeEHHbIe
PM[ y4eGHble 3a4aHuUs BbIMOMHEHb!, KAYECTBO BbINOMHEHUS HU OAHOTO U3 HUX He
OLIEHEHO MaKcMMarbHbIM Y1CIoM 6annos).

«Y[00BNeTBOPUTENBHOY CTy}J,eHT nokKasbiBaeT [OOCTaTO4Hble, HO HeI'J'Iy60KVIe 3HaHunA nporpamMmmMHOro
Mmartepuana; npu oTeeTe He [onyCkaeT pr6bIX ownbok nnm npoTUBOPEYNN,
OfAHako B dopMynupoBaHuM OTBETaA OTCYTCTBYET [OOJDKHad CBA3b MexXay

aHanu3oMm, aprymeHTauven v BbiIBOAaMM, AN MOMyYeHUs NpaBUITbHOIO OTBETa t(‘)tiﬁc?;
TpebyeTca yTOYHAOLWIME BOMNPOCHI, AOCTUTHYTbl MUHMMarnbHble WNW  Bbilwe
nokasaTenu penTUHIOBOW OLIEHKU MPWU HanNnynu BbIMONHEHUS NPeayCMOTPEHHbIX
P4 yyebHbix 3agaHni
«HeyposneTBopuTensHO» o (0-15)
TBETbI HA BOMPOCHI AaHbl HE BEPHO 6annos

O6wwme KpuTepuun u WKana oueHuBaHuA pe3ynbTaToB ANA AOoNYyCKa K ﬂpOMe)KYTO‘-IHOﬁ aTTecTauuu

Tabnuua 7
HavmeHoBaHue oLleHOYHOro cpeAcTBa BannbHas wkana
1. [ Tectuposahue 0-100 6annoBs
WToro: 100 6annos

MakcmmanbHoe konudectBo GannoB 3a cemectp — 100. OGyvarowmiicss OOMycKaeTcs K 3K3aMeHy npu
ycrnosun 51 1 6onee HabpaHHbIX 3a cemecTp G6annos.

3.3 KpVITepVIVI M WwKana oueHnBaHusA pe3ynibTaToB U3dy4yeHnsa gnCumniinHbl Ha npome)KyTquoﬁ atrecTauuvm

OcHoBaHMeM AN onpegeneHnsl OLEHKM Ha 9K3aMeHaxX CMyXWUT ypOBEHb OCBOEHMs oby4darwmmmcs
matepuana u opMMpoOBaHUSA KOMMNETEHLMIA, NPeAYCMOTPEHHbIX NMPOrpaMmmori y4ebHON OUCUUMIVHBI.

YcneBaemMocTb OnpefensieTcs oueHkaMmu: 5 «OTNUYHO»; 4 «XOpoLWo»; 3 «yOOBNETBOPUTENbHO»; 2
«HEYOOBNETBOPUTENBHOY.

OUEeHKY «OTAMYHOY» MosydaeT obyyatLWwmnincs, OCBOMBLUWI KOMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
opmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATM4Yeckoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBoOOAHO BbINOMHATL 3adaHWs, NpedycMOTPeHHble paboyen nporpamMmon, YCBOUBLUWA
OCHOBHYIKO U O3HaKOMMEHHbIM C AOMNOMHMTENBbHOW NUTEpaTypon, pekoMmeHgoBaHHoW nporpammon. Kak npaswno,
OLEHKa «OTNIMYHO» BbICTABNsETCA 0Oy4aloWMMCs, YCBOMBLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA YydyebOHown
ONCUMNIUHBI, HeobxoauMmbiX Ans  npuobpeTaemornt npodeccun, NPOsiIBUBLUMM TBOPYECKUME CMOCOOHOCTM B
NMOHUMaHWW, U3NOXEHUN U UCMNOSb30BaHNM y4ebHOro matepuana.

OuEeHKY «XOpOoLUO» 3acrnyXvnBaeT 00y4atoLMNCs, OCBOMBLLNIA KOMMETEHLUMM ONCLUMMNIIUHEI HA BCEX dTanax
nx cpopmmpoBaHnst Ha 71-84 %, oOHapyXMBLUUIA NOMHOE 3HaHWe y4ebHOro matepuana, ycrnewHoO BbIMOSHSIOWMNNA
npenycMoTpeHHble pabodelt NporpaMMOin 3agaHusl, YCBOMBLUWMIA OCHOBHYK NUTEpaTypy, PEKOMEHAOBAHHYK B
nporpamme. Kak npaBuno, OuUEHKa «XOpOLWOo» BbICTaBNAeTCA oOby4valowmmMes, MpPOAEMOHCTPMPOBABLLNM
cucTemMaTMyeckoe BrnageHue MartepuanoMm AUCLUMNMIMHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHUIO U
oBHOBMEHN0 B xode AanbHewwen ydyebHon paboTbl M MpodecCroHanbHOM OEeSATEeNbHOCTU, HO AOMNYCTUBLLUMM
HeCyLLleCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yAOBNEeTBOPUTENbLHO» MNony4aeT o6y4yaloLnics, OCBOUBLUMA KOMMETEHLUUU AUCLUMNNNHBLI Ha
BCex aTanax ux dopmmpoBaHus Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIo y4ebHOro matepmana B 06bEME,
HeobxooMMOM AN AanbHewnwen y4ebbl 1 npeacToswen paboTel No npodeccumn, CnpaBnsALWUACA C BbINMOSIHEHMEM
3aJaHviA, NpPeaycMOTPEHHbIX pabodelt MPoOrpaMMoi, 3HaKOMbI C OCHOBHOW NMTepaTypoW, peKkoMeHAOBaHHON
nporpammoni. Kak npaBumo, oueHka «yAOBMEeTBOPUTENbHO» BbICTaBnseTcs obyyalowmmes, [OMYCTUBLLMM
MOrpeLIHOCTM B OTBETE Ha 9K3aMEHE W MpU BbIMOMHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, HOo obnagarwwum
HeOoOXOAMMbIMU 3HAHUAMM 4118 YCTPaHEeHWUst No4 PYKOBOACTBOM MpenofaBaTtens AoMyLLEHHbIX HEA0YETOB.

OueHKka «HeyAOBNETBOPUTENbHO» BbICTABMNSeTCA OOy4alolemMyCsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMyMpoBaHusa mMeHee yem Ha 51%, obHapyxuBlemy npobenbl B 3HAHMAX
OCHOBHOTIO y4ebHOro martepwana, AONyCTUBLUEMY MPUHUMMMANbHbIE OWWOKN B BbIMOMHEHUW NPEAYCMOTPEHHbIX
pabouer nporpaMmmon 3agaHun.

LLikana oueHnBaHMA pe3ynbTaToB

Tabnuua 8
MpoueHTHas wkana (nNpu ee OueHKa B cuctemMe «HeyaOBneTBOPUTENbHO —
NCMNONb30BaHNM) YAOBNETBOPUTENTBHO — XOPOLLO — OTIINYHO»
0-50% HeyposneTBopuTenbHO
51-70% YO0BNeTBOPUTESTbHO
71-84% Xopoulo
85-100% OT1nnyHo




MpunoxeHune 2

YTBEP>XOAKO
Oupektop domnunana ProQyY BO «CamlMY»
B . benebee Pecnybnuku bawkoptocTaH

J1.M. NhaxogoBa
« » 20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcumMniinHbI (Mo.qynﬂ)

B1.0.02.01 «<MaTemaTuka»

no HanpaeneHuio noarotoBku (cneumanbHocTn) 09.03.02 «UMHGOPMaLMOHHbBIE CUCTEMBI U TEXHOMOrMU» Mo
HanpasneHHOCTK (npoduiio) NnoarotToBkn «MNHpoOpMaLNOHHBIE CUCTEMBI Y TEXHONOTMUY
Ha 20__/20__ y4eOHbIN rog

B paGouyto NnporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHUIN U U3MEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHNE) (nognuce) (PN0)

[ononHeHnsa n nameHeHus paccMoTpeHbl U 0fobpeHbl Ha 3acefaHunn Kadeapbl « » 20 r.,
npoTokon Ne

3aBepyowmin kacdeapon

(cTeneHb, 3BaHNe, NOANUCH) (®N0)



MpunoxeHwne 3

AHHOTauua paboyen NnporpamMmmMmbl OUCLUUNTIUHBI

Koa n HanpaBneHne noarotoBku
(cneumnanbHOCTb)

HanpaBneHHocTb (Nnpocmnb)
Keanudukauusa

dopma oby4eHus

Nog Havana noAroToBKuU
Bbinyckarowasn kacpeapa
Kadcdenpa-paspabotumk
O61bem AgMcumnnnuHbl, 4. / 3.e.

dopma KOHTpOnA (NpomMexyTovHas
aTrecrauus)

B1.0.02.01 «<MaTemaTuka»

09.03.02 UHdbopMaLMOHHbIE CUCTEMbI U TEXHOJIOTUU

UHdopMaLMOHHbIE CUCTEMbI U TEXHONOINMU

6akanaBp

3a04Hasn

2022

MH)KeHeprIe TexXHOoJNormm

MH)KeHeprIe TexXHOoJNiormmn

360/10

9K3aMeH, 3K3aMeH, 3K3aMeH

Yac. | Tek. Na6. MpakTnu.
Kypc e 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
1 108/3 2 - 6 3 88 9 3K3aMeH
2 108/3 6 - 6 3 84 9 3K3aMeH
3 144 /4 6 - 6 4 119 9 3K3aMeH
Wroro | 360/ 10 14 - 18 10 291 27 SK3aMEH, SkaameH,
JK3aMeH
YHuBepcanbHble KOMNeTeHLUu:
YK-1 CnocobeH ocyLLeCTBNSATL MOWCK, KPUTUHECKUIA aHaNM3 U CUHTE3 MHAOPMaLIMK, MPUMEHATL CUCTEMHBIV MOAXOA,
ANS pelleHns NocTaBeHHbIX 3a4ay
YK-1.1 OcyuwiecTBngeT nonck n cbop nHpopmaumm B npocpeccuoHansHom cepe 4eATeNbHOCTH
YK-1.2 Ob6pabaTbiBaeT 1 aHanuampyeT nHdopmMaumio B crepe npodeccuoHanbHOM esTeNnbHOCTH
O6wenpodeccnoHanbHble KOMNETEHLUM:
OrnkK-1 CnocobeH NpYMeHsATb eCTECTBEHHOHAYYHble U OOLLENHXEeHePHbIEe 3HaHWS, MeToAbl MaTeMaTUYeCKOro aHanuaa u
MOJEeNMpoBaHms, TEOPETUYECKOTO U SKCMEPUMEHTaNBHOIO UCCNeoBaHns B MPOdeCCnoHanbHON 4eATenbHOCTH
OrnkK-1.1 IMpyMeHseT ecTecTBEHHOHAYYHbIE U OBLLENHXEHEPHbIE 3HaHWSA NPU pelleHnn 3agad B cdepe MHPOPMaLMOHHbIX
CMCTEM 1 TEXHONOIUN
OrK-1.2 MprMeHseT MeToabl MaTeMaTUYECKOrO aHann3a u MoaenupoBaH1s Npu peLleHnn 3agad B cdpepe
VMH(OPMALMOHHBIX CUCTEM U TEXHOIOTUN

MpodreccrnoHanbHbIe KOMMNETEHUUN:

He NpeaAyCMOTpPEHbI y‘-leﬁHbIM nnaHom

Cop,epx(aHme OncumniinHbl OXBaTbiBaeT Kpyr BONPOCOB MaTeMaTU4eCkoro aHanunaa, OCHOB aHanuTU4eckom
reomMeTpun, Teopmn BEpOATHOCTUN U MaTeMaTMUYECKON CTaTUCTUKM.

I'Ipenop,aBaHme ancunninuHbl npegycMmatpuBaeT crnegyrouimne (*)OprI opraHunsauunn yqe6Horo npowuecca:
NeKunn, npakTn4eckne 3aHATUA, CaMoCToATEe 1IbHaA pa60Ta o6yqammer00ﬂ.

Mporpammoit AMCUMNVHBLl NPegyCMOTPeHb! creaytolume BUabl KOHTPOIS: TEKYLLMIA KOHTPOIb YCrneBaemMocTy
B hopMe TECTUPOBAHMS 1 NPOMEXYTOUHbIN KOHTPOIb B (DOPME 3K3aMeHOB.




