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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HanmeHoBaHue Kon n HaumeHoBaHue
KaTeropuu Kopn HaumeHoBaHue MHAUKaTOpa
Pe3ynbTatbl 00y4eHus
(rpynnbi) KOMMeTeHL MU KOMMeTeHLUn [OCTUXEHUA
KOMNeTeHUuUn KOMNeTeHLUn
CucrtemHoe u YK-1 CnocobeH ocywectenate | WA-1 YK-1 31 YK-1.1
KpuUTU4eckoe NMOUCK, KPUTUYECKUI BbinonHseT nonck 3HaTb: MeToauKM noucka, cbopa
MbILLIEHNE aHanus n cuHTes Heobxoanmon 1 06paboTkm nHpopmauun,
MHbopMaLun, NPUMEHATb | MHpopMaLmn, eé MeTo[ CUCTEMHOro aHanusa
CUCTEMHbLIN Noaxoa Ans KPUTUYECKUI aHanu3 n
pelleHus noctasBneHHbIX | obobliaeT pedynbTathl
3agay aHanusa gns peLueHns
NOCTaBIEHHON 3a4a4n
na-2 yK-1 Y1 YK-1.2
Mcnonb3yeT CUCTEMHBIN YMeTb: NPUMEHSTL METOAUKM
noaxon Ang pelueHus nowucka, cbopa, o6paboTku
nocTasreHHbIX 3agay UHMOpPMaLMn, CUCTEMHBIN
noaxon Ang peleHus
NoCTaBIEHHbIX 3a4ay u
OCYLLLECTBNATb KpUTUYECKNIA
aHanus u cMHTe3 MHpopmMaLmu,
Nony4YeHHON N3 akTyanbHbIX
POCCUIACKMX U 3apyBexkHbIX
NCTOYHUKOB
B1 YK-1.2
BnapeTtb: meTogamu noucka,
cbopa n 06paboTku,
KpUTUYECKOro aHanusa n
CUHTe3a MHopmMauun,
MEeTOANKON CUCTEMHOro noaxogda
0N peleHns NoOCTaBMNEHHbIX
3agad
O6wenpoceccnoHanbHble KOMMNETEeHLUN
Tabnuuya 2
Kopn Koa u HaumeHoBaHMe uHauKaTopa

KOMMNeTeHUuun

HanmeHoBaHue komneTeHLUU

AOCTNXEeHUd KoMmneteHumm

Pe3ynbTaTbl 06yyeHus

OrK-3

CnocobeH npuMeHsATb
COOTBETCTBYHOLUMI PN3NKO-
mMaTemaTu4ecKuin annapar,
MeToAbl aHanusa u
MOAEenNMpoBaHus,
TeopeTnYecKoro 1
9KCnepumMmeHTarlbHOro
ncenegosaHnsa npu peLueHum
npodeccrmoHanbHbIX 3agad

na-1 onk-3
MpumeHsaeT maTemaTu4ecKkmn

annapaT aHanUTU4eCKO reoMeTpuum,

NNHEHOM anrebpbl,
anddepeHumnansHOro u

WHTerpanbHOro ucuncneHns yHKuum
OHOW NepeMeHHON; Teopumn PYHKLUN

HECKONbKMX NepeMeHHbIX, Teopum
YHKLUIA KOMMITEKCHOTO

nepemMeHHOro, TEopUN PAaOB, TEOPUN

anddepeHumanbHbIX ypaBHEHUN

31 OMNK-3.1

3HaTb: OCHOBHbIE MOHATUSA
MaTeMaTU4YecKoro aHanmaa,
aHanuTUYeckow reomeTpuu,
NHENHOW 1 BEKTOPHOW anrebpbl,
Teopun OYHKLNUA KOMMNIIEKCHOMO
nepemMeHHoro, Teopun psaos,
Teopuu anddepeHumanbHbIX
ypaBHEHWI

Y1 OMNK-3.1

YMeTb: NPUMEHSITb MeToAbI
MaTeMaTU4YecKoro aHanumsa npu
peLleHnn MHXEHEpPHbIX 3aaay;
MCMNonb3oBaTb HaBbIKMN
aHanMTUYEeCKOro N YACIEHHOTO
pelleHunst anrebpanyeckmx un
anddepeHumanbHbIX ypaBHEHU
u cuctem

B1 OMNK-3.1

Bnapetb: matematuyecknmm
MEeTOA4aMU peLLeHUs]
npodeccrmoHanbHbIX 3agau,
OCHOBHbIMW Npremamm o6paboTkm
9KCMepUMEHTanbHbIX AaHHbIX;
uccreaoBaHus, aHanuTUYecKoro n
YNCMNEHHOTO peLLeHns
anrebpanyeckux n 06bIKHOBEHHbIX
andpdepeHumanbHbIX YpaBHEHWU

nao-2 onk-3
MpymeHsaeT matemaTn4eCcKnin
annapaT TeEopUN BEPOSITHOCTEN U

32 ONnK-3.2
3HaTb: OCHOBHbIE MOHATUS TEOPUN
BEPOATHOCTEN M MATEMATUYECKON




| MaTeMaTU4eCKON CTaTUCTUKKN

CTaTUCTUKN

MpodeccuoHanbHbIe KOMMNETeHUUN

Tabnuua 3
Kop HaumeHoBaHue Ko v HaumeHoBaHue HANKaTopa [OCTUXKEHUSA PesynbTaTthbl
KOMMNeTeHLuun KOMMNeTeHUun KOMMNeTeHuumn oby4eHus
He NpefycMOTpPEeHbI Y4eOHbIM NiaHoM
2. MecTo gMcumnnuHbl (Moayns) B CTPYKType o6pa3oBaTesibHOM NporpaMmbl
MecTo gucumnnuHel B CTpyKTYype obpasoBaTenbHON nporpaMmel: ob6s3aTtensHas 4acThb.
Tabnuua 4
Kopn MpeawecTtBylouwe MapannenbHo ocBauBaemble
Mocnepyrowme AUCLUNINUHBI
KOMMNeTeHUuun AUCLUNIUHBI AUCLUNIINHBI
YK-1 BeeneHue B HpopmaunoHHbIE
TEeXHOMorunu;
dusuka;
[MpaBoBegeHue
OriK-3 TeopeTuyeckune 0CHOBbI OnekTpocHabxeHue;
3NEKTPOTEXHUKM; Teopusi aBTOMaTUYECKOTO YNpaBreHus;
OneKTpoHuKa; TeopeTuyeckue OCHOBbI CUCTEM
MpownssoacTeo n aBTOMaTM3NPOBAHHOIO NPOEKTUPOBAHNS;
pacnpegerneHve MaTtemaTtuyeckoe MogennpoBaHve B
3NEeKTPO3HEPIUK; 3NEKTPOSHEPTETUKE U INEKTPOTEXHUKE
MpuknagHasa MexaHuka;
dusuka;
HauepTtaTenbHas reomeTpus u
WHXeHepHas rpaduka;
Xumus

3. O6beM gUCLUMNNUHBI B 3a4€THbIX eAMHULIAX C YKasaHUeM Konu4yecTBa akafeMUyYecKuX 4acoB.,
BblAeNeHHbIX Ha KOHTaKTHYH0 paboTy oGy4alowmxcs ¢ npenofasaTtenem (No BMAaM y4eGHbIX 3aHATUIN) U Ha
camocTofATenbHYI0 paboTy oby4arowmnxcs

Tabnuua 5
Bup yyebHou paboTbl Bcero yacoB CemecTp 1 CemecTp 2 CemecTtp 3
AyputopHas
KOHTaKTHasi paboTta 208 96 96 16
(Bcero),
B TOM Yncne:
NEKUMOHHBIE 3aHATUSA
(n3) 104 48 48 8
nabopatopHble paboTbl
(nP) 0 0 0 0
npaKkTU4ecKkme 3aHsATUst
(N3) 104 48 48 8
BHeayauTopHas
KOHTaKTHas pabora, 10 4 5 1
KCP
CamocTtosTenbHas
pa6ora (Bcero),
B TOM 4ucne: 97 44 34 19
nogrotoska K 13 14 14 - -
BbINonHeHue PP 15 15 - -
NoAroToBKa K
KOHTPOIbHbLIM paboTam 15 15 - -
(TecTMpoBaHuio)
caMoCTOATENbHOE 17 i 17 i
n3yyeHue matepuana
MNOAroToBKa K 3a4€Ty/ 19 ) ) 19
3K3aMeHy
BbINOMHEHNE JOMALLHMX 17 i 17 i
3agaHun
®dopMbl TEKYLLETO WHaueuayanbHble WHavBuayanbHble MuausuayanbsHble WHanBuayanbHble
KOHTponsA 3afaHus. 3agaHuns. 3apaHus. 3a4aHus.
ycneBaemocTu | KoHTponbHble paboTbl. | KoHTponbHble paboThl. | KoHTponbHble paboThl. | KoHTponbHble paboThbl.
PopMblI 3ay4eT, 3a4erT,
- 3auert 3K3aMeH 3aver
NPOMEeXyTO4YHOWN 3K3aMeH




aTTecTauum
KoHTponb 45 0 45 0

UTOrO: vac. 360 144 180 36
UTOrO: 3.e. 10 4 5 1

4. CopepxaHue QUCLMUMNMUHLI, CTPYKTYPUPOBaHHOE Mo TemaM (pa3genam), C ykasaHMeM OTBEAEHHOro Ha
HUX KONMM4YeCcTBa aKafeMMiYeCKMX 4YacoB U BUAOB YYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHue paanena Buabl y4e6GHOM Harpy3ku U UX TPyA0EMKOCTb, Yacbl
pasgena AUCLIMNIUHbBI n3 ne n3 CPC KCP Kowr- Beero
ponb YacoB
1 JlnHeriHas anrebpa 12 - 12 9 1 5 39
2 BekTopHas anrebpa 12 - 12 9 1 5 39
3 AHanutuyeckas reomeTpus 12 - 12 9 1 5 39
4 BBegeHne B MaTteMaTM4eCKUA aHanus3 8 - 8 10 1 5 32
5 AdvddepeHumnansHoe ncymcneHme 10 - 10 10 1 5 36
6 MHTerpanbHoe ncyncneHne 10 - 10 10 1 4 35
7 OndbdepeHumnansHblie ypaBHEHUS 10 - 10 10 1 4 35
8 Psgbl 10 - 10 10 1 4 35
9 Teopus BEpOATHOCTH 12 - 12 10 1 4 39
10 MaremaTtuyeckas ctaTucTuka 8 - 8 10 1 4 31
WUroro: 104 0 104 97 10 45 360
4.1. CopepKaHue NEeKUNOHHbIX 3aHATUN
Tabnuua 7
Ne HaumeHoBaHMe CopepxxaHue nekuum . Kon-
n3 pasaena Tema nekuumn (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
paccMaTpvBaeMbIX MOATEM, BONPOCOB) 4acoB
CemecTp 1
1 InHenHas anrebpa BBepgeHue. BeegeHue. Npegmet matematmku. Ponb MaTeMaTmnyecknx 12
mMozenen B npouecce no3HaHus. Onpegenutenn 2 n 3
nopsinkoB. OCHOBHbIE CBONCTBA, MUHOP U
anrebpanyeckoe gononHeHue. MoHatue o6
onpegenutene n-nopsiaka u ero BolumcneHne. Cuctemsl
JIMHENHBbIX ypaBHeHW. MeToa Kpamepa.
2 | BektopHasi anrebpa BekTopbl. BekTopbl. CkansipHoe npousseaeHue. CBovicTBa u 12
BbluMcrieHve. BektopHoe npousseaeHue. CBoiicTea U
BbluMCIeHne. [eoMeTpU4eckuin 1 MeXaHUYECKUIN CMbICH
BEKTOPHOrO Npou3BeaeHnsi. YCnoBms KOMMHEapHOCTU
BekTOopoB. CMeLlaHHoe npousseneHne. CBoncTea 1
BblYMCneHne. KomnnaHapHOCTb BEKTOPOB.
3 | AHanuTn4yeckas YpaBHEeHUe NNocKoCTH. YpaBHeHWe NnockocTu, NpoxoasaLlen Yepes AaHHY 12
reomeTpus TOYKY C 3afilaHHbIM BEKTOpOM Hopmanu. Obuiee
ypaBHEHME MITOCKOCTU. YTomn MexXay NiocKoCTsIMU.
Ycnosusi napannenbHOCTU U NePneHanKynsipHOCTH
NJIOCKOCTEMN.
4 | Teopus BeposaTHocTM | NpeameT Teopumn Mpeaomet Teopun BeposiTHoCTEN. OCHOBHbIE MOHATUSA 12
BEPOSITHOCTEWN. Teopumn BepoaTHocTeln. Cny4yanHble cobbiTusa. Onepaumm
Haa cobbiTusiMu. CTaTUCTUYECKOE, Knaccu4eckoe n
aKcroMaTMYECKOE ONpeaeneHne BepoaTHOCTY.
"eomMeTpUYecKkme BEPOSTHOCTM.
WTtoro 3a cemectp: | 48
CemecTp 2
1 BBenenue B Mpeaen dyHKUMM OgHOW 1 Mpenen yHKLMN OQHON N HECKOSbKUX NEPEMEHHbIX. 8
MaTtemaTn4ecKknin HECKOJSTbKUX NEPEMEHHbIX. MoHsTe BM n Bb BENUYMH, OrpaHN4YEHHON 1 OTAENNMbIN
aHanus OT Hyns BENU4YMH, UX cBOMCTBa. [pocTenune ceoncTea
npenenos. CpaBHeHne bM un Bb. Ceolictea
aKkBmBaneHTHbix bM 1 6b BenuuunH
2 | AuddepeHumansHoe | OuddbepeHumnan. OndbdepeHumnan n nponssogHas MyHKUMM OOHOM 10
ncuyucneHve nepemeHHon. CBoaka opmyn anddepeHUMpoBaHus.
MpuMeHeHWe NOHATUS NPON3BOAHON B SKOHOMMUKE.
3 | WHTerpanbHoe MepBoobpasHas u MepBoobpasHasn n HeonpeaeneHHbIn nHTerparn. 10
ucumcrexme HeonpeaeneHHbI OnepaTtop MHTErpnpoBaHus 1 ero ceorctea. Tabnuua
WHTErparn. OCHOBHbIX (QOPMYJT UHTETPUPOBAHUS. 3ameHa
NepeMeHHbIX B HEONpeaenneHHOM UHTerpane.
WHTerpvpoBaHve no YacTsm.
4 | OudpdbepeHumanbHble | OBbIKHOBEHHbIE OO6bIKHOBEHHbIE AMdepeHLManbHble YpaBHEHWS. 10
ypaBHeHus anddepeHumnanbHble OcHoBHble NoHATMsA. 3agadva Kowwn gns 1Y nepsoro
ypaBHEHMS1. nopsigka. FleomeTpuyeckoe TonkoaHue 1Y nepsoro
nopsigka 1 ero peleHnii. YpaBHeHUs ¢ pasgensommMmcst




nepemMeHHbIMU.
5 | Paabl Yucnosble psabl. Yucnosble pagbl. CxoauMocTb U cymMmma psga. 10
eomeTpuyeckas nporpeccusi. Heobxognmoe ycnosue
cxogumocTu psiga. MNpocTenune AeicTemsA Hag psagamu:
YMHOXEHUWE Ha YNCNOo, CNoXeHne U BbluuTaHme. Paabl ¢
NONOXNUTENbHLIMU YrieHamu. TeopeMbl CpaBHEHNS.
WUtoro 3a cemecTtp: | 48
CemecTp 3
1 SOnemeHThbl OnemMeHTbl MaTeEMaTUYECKON CTaTUCTUKN. 8
Matematuyeckas _
cTaTMCTUKE mMaTemaTuyeckomn
CTaTUCTUKMN.
UTtoro 3a cemecTp: 8
Wrtoro: | 104
4.2. CopgepxaHue nabopaTopHbIX 3aHATUN
Tabnuua 8
Ne | HaumeHosaHue HaumeHoBaHue CopepxxaHue nabopartopHom paGOTbI Kon-
ne n N260DATOPHOI PABOTLI (nepeyeHb OUOaKTUYECKNX eOuHNL; BO
pasgena abopartop P
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) yacoB
He NpefycMOTpPEeHbI YY4eOHbIM NiaHoM
4.3. CogepxxaHue NPaKTUYECKUX 3aHATUN
Tabnuuya 9
CopepxkaHue NpPakTUYECKOro 3aHATUSA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 paanena 3aHSTUS (nepeyeHb OuOaKTUYECKNX eOUHNL; BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
CemecTp 1

1 | JluHerinas anrebpa Bbluncnenne Bbluncnenne onpegenutenen 2 u 3 nopsgkos. PelweHne 12
onpepenutenen 2 n 3 CUCTEM FNMHENVHbIX YpaBHeHMn meTogoM Kpamepa.
NOPSIAKOB. Hencteua ¢ matpuuamn. O6paTtHasa matpuua. PelueHne

CUCTEM JIMHEWHBIX YPABHEHMWI C NOMOLLbIO 06paTHOM
MaTpuupl. PaHr matpuubl. PelueHne cnuctem nHemHbIX
ypaBHeHU meTogom [raycca.

2 | BektopHas anrebpa BekTopbl. BekTopbl. NlnHenHble onepaumu Hag BeKTopamu. 12

CkansipHoe nponsBefeHne BEKTOpOB. BekTopHoe u
CMeLlaHHoe Npon3BefeHne BEKTOPOB. Y CroBus
KONIMHEAPHOCTM M KOMMIIaHApHOCTU BEKTOPOB.
3 | AHanuntnyeckas MnockocTb B npocTpaHcTBe. | [110CKOCTb B NpOCTpaHCTBE. YCNoBus 12
reomeTpus nepneHanKynsapHOCTU 1 NapannenbHOCTM NITOCKOCTEN.
Mpsimas Ha NnockocTu 1 B NpocTpaHcTee. BekTopHoe,
KaHOHUYECKOE M NapaMeTpUYecKmne ypaBHEHUS MPSMOWA.
4 | Teopusi BEPOATHOCTN | OnemMeHTbl KOMOMHATOpWKN. | SnemeHTbl KoMOMHaTopuky. MepecTaHoBKK, pa3MeLLeHnst 12
1 COYETaHNS.
Utoro 3a cemecTtp: | 48
CemecTp 2
1 BeeneHue B Bbluncnenue npenenos. Bbluncnenve npegenos. HeonpegeneHHocTn Buaa: 8
mMartemMaTU4ecKuin =1 “w_ [—=] Jo-=].
aHanu3 w | |n
2 | OuddpepeHumanbHoe | BblumcneHne nponsBogHbIX | BblumMcneHne npon3BOAHbIX YUCOBOW (DYHKLUMM OOHOWM 10
ncuucneHne YNCNOBOMN (PYHKLMU OLHOM nepemMeHHoON, NapaMeTpUYECKnX 3agaHHbIX PyHKUMNA,
nepemMeHHON. HEesIBHO 3a[aHHbIX OyHKUMIA. Jlorapudpmmnyeckoe
anddepeHLmMpoBaHue.

3 | WHTerpanbHoe HenocpeacTteeHHoe HenocpencteseHHoe nHTerpuposaHue. IHTerpuposaHme 10

ncuucneHme WHTErpMpoBaHUe. BbIPaXXeHWI, COAEPXKaLLMNX KBaPaATHbIN TPEXUIEH.
VIHTErpMpoBaHne 3ameHon NepPEMEHHOM 1 NO YacTAM.
4 | OudbdepeHumansHble | OuddepeHumansHbie OudbdepeHumnanbHble ypaBHEHNS C pasgensaiowmnummcs 10
ypaBHEHMS ypaBHEHWSI. nepemMeHHbIMW, OQHOPOAHLIE YPpaBHEHMS | nopsaka.
JInHenHble audpdepeHumansHble ypaBHeHUs | nopsaka.
YpaBHeHuss BepHynnu.

5 Pagbl Yucnosble psabl € Yucnosble psiabl C NONOXUTENbHBbIMK YneHamu. MNpusHaku 10
NONOXUTENbHBIMM CXOAMMOCTU: HEOOX0ANUMbI, CpaBHEHUSI. [locTaTouHbIE
yYneHamu. npuaHaku: Janambepa, pagvkanbHbii npusHak Ko,

VHTErpanbHbIV NPU3HaKk.
Wrtoro 3a cemecTtp: | 48
CemecTp 3
1 MaTemaTiieckas OueHku napameTpOB OueHkn napameTpoB pacnpeAeneHns: ToueuHble 1 8
CTATNCTIKE pacnpegeneHus: WHTepBarnbHble. [loBepUTENbHBIN MHTEPBAN U
JOBepuTenbHas BEPOSTHOCTb.
WTtoro 3a cemecTp: 8
Wrtoro: | 104




4.4. CopepxxaHue camoCToAATeNIbHOM pPaboThbI

BekTopHas anrebpa

AHanuTtudeckas
reomeTpus

BBegeHve B
MaTemMaTu4eckuin

n3yvyeHne martepumana

Onepatop NHTerpupoBaHus 1 ero ceoncTea. Tabnuua
OCHOBHbIX POpPMYI MHTErpupoBaHus. 3ameHa
nepeMeHHbIX B HEOnpeaeneHHoOM nHTerpare.
WHTerpvpoBaHue no YyacTsm.

OnpepeneHHsbin nHTerpan. ®opmyna HetoToHa-

Tabnuua 10
Ne HaunmeHoBaHue Bup camocTositTenbHOM Conepxatue camocTosTenLHOM pa6.o1'b| Kon-
nin pasaena paBoThL (nepeyeHb AuOaKTUYECKNX eauHIL; BO
paccMaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
CemecTp 1
1. JInHenHas anrebpa noaroTtoska Kk M3 Bbluncnenuve onpegenutenen 2 u 3 nopsakos. PelueHne 14
BekTopHas anrebpa CUCTEM NIMHENHbIX YpaBHeHnn meTogom Kpamepa.
AHanuTudeckas Oewnctusa ¢ matpuuamu. ObpatHaa matpuua. PewweHve
reomeTpusi CUCTEM MNNHENHbIX YPaBHEHUIN C MOMOLLbI0 0BpaTHON
BeegeHue B mMaTpuupl. PaHr matpuubl. PelueHne cuctem nMHemHbIX
MaTemaTuyeckuit ypaBHeHuI meTodoMm [aycca.
aHanu3 BekTopbl. CkanspHoe npounssegeHve. CBoNcTBa 1
AncbchepenLmanoHoe BbluMcrieHve. BektopHoe npousseaeHue. CBowicTea 1
YCUUCTIEHME BbluMCrieHre. [eOMEeTPUYECKNIA U MEXaHNYECKUIA CMbICTT
WHTerparbHoe BEKTOPHOro NpousseneHns. Ycnosms KOINMHeapHOCTK
MCUMCHEHne BekTOopoB. CMeLlaHHoe npoussegeHne. CBoncTea m
[dbdepenumnantHbe BbluncneHve. KomnnaHapHOCTb BEKTOPOB.
ypaBHeEHUS
Panbl
Teopusi BEPOSITHOCTH
MaTemaTtuyeckas
CTaTUCTUKaA
2. JInHenHasa anrebpa BbinonHeHue PP PacuyeTHo-rpacmyeckasn pabota 15
BekTopHas anrebpa
AHanuTuyeckas
reomeTpust
BeepgeHue B
MaTemaTuyecKkmm
aHanus
OudbdepeHumnansHoe
ncyucrneHue
WHTerpanbHoe
ncymucneHme
OnddepeHumnansHbie
ypaBHEHUS
Pagbl
Teopusi BEPOSITHOCTH
MartemaTtuyeckas
CTaTUCTUKA
3. JInHenHas anrebpa NOLrOTOBKA K KOHTPOSbHbIM © 1 15
BekTopHas anrebpa paboTam (TectupoBaHmio) . E’l (Bn+1)(3Bn+4)
AHanuTN4Yeckas Haritu cymmy psina
reoMeTpust OnpenenuTb, kKakne psabl CXOASTCS:
BeegeHve B * 1 = 24n+1, §n+1 iln(n+1)

- y y —
nydnT2 gymant3 g5 8 i el
[uddepeHumansHoe WccnepoBaTh Ha CXOOMMOCTb psAabl
VcuUcreHve © (=" © (=1)"n?

WnTerpansHoe Ay (2n+5)"" B) = n®+3
ncymucneHme . :
IcbdepenLmanbHbe Haintn pagmyc cxogumMocTu CTEMNEHHOro psaa
ypaBHeHus » 2"(x—5)"
Pangbi El n3
Teopus BEposATHOCTH Hantn obnactb cxogumMocTn yHKLMOHANBHOro psga
i 1
MaTemaTtuyeckas n=1(2X) :
cTaTucTuka e3X _q
Pasnoxutb B psia MaknopeHa dyHKUMIO 9x
Wrtoro 3a cemectp: | 44
CemecTp 2
4. JlnHenHas anrebpa CaMOoCTOSTENbHOE MepBoobpasHasn n HeonpeaeneHHbIn nHTerparn. 17




aHanus JleitbHuua. Teopema 0 NPOM3BOLAHON MHTErpana no
OudbdepeHumnansHoe BepxHeMy npegeny. 3ameHa nepemMeHHow B
ncuucrneHue onpefeneHHOM MHTerparne 1 UHTErpUpoOBaHue No YacTaMm.
WHTerpanbHoe BbluncneHne nponssBoaHbIX YMCNOBOW (PYHKLUMU OAHOWM
nucuncneHve nepemMeHHon, NnapameTpU4ecknx 3agaHHbIX OYHKLNUNA,
JndbdepeHumanbHble HEesIBHO 3afaHHbIX yHKUMI. Jlorapudmnyeckoe
ypaBHeHust AnddepeHupoBaHme.
Psaabl BblqmcneHMEe MPON3BOLAHON CINOXHOWN PYHKLIMKN OfIHOW
Teopyst BEPOSTHOCTH nepemeHHon. BelumcneHve npom3BoaHbIX 1 5
MaTemaTnueckas AnddepeHumnanoB BbICLLIMX NMOPSIAKOB O4HOMW U
cTaTUCTUKA HECKOIbKMX NEePEMEHHbIX.
JInHenHas anrebpa BbINOMIHEHWE AOMALLHNX Yucnosble pagbl C NONOXUTENbHLIMU YnieHamu. Mpu3Haku 17
BekTopHas anrebpa 3agaHui CXOAMMOCTU: HEOBX0AMMbIW, CpaBHeEHUsI. [locTaTouHbIe
AHanuTtuyeckas npusHaku: Janambepa, pagukanbHbIn Npu3Hak Kowwuw,
reomeTpus WHTEerpanbHbIn NpUsHak.
BeeneHve B JlnHenHble audpdepeHLmansHble ypaBHeHUs | nopsaaka.
MaTemMaTU4ecKWil YpaBHeHusi BepHynnu.
aHanus YpaBHeHus BbiclUMX nopsakoB. 3agada Koww. MoHatue o
[ depeHLmanbHoe KpaeBbIX 3agavax. MiHterpupoaHue 1Y, gonyckaroLwmx
McumcreHme noHwxeHne nopsgka. Nprmepbl hranyeckux n
VHTerpanbHoe 9KOHOMUYECKMX 3adad, NpmBoaALWMX K Y.
ncyucrneHme
OudbdepeHumnansHbie
ypaBHEHUS
Panbl
Teopusi BEpOSITHOCTH
MaTematuyeckas
cTaTucTuka
Wrtoro 3a cemectp: | 34
Cemectp 3
JInHenHas anrebpa NOAroToBKa K 3a4€Ty/ Onpegenutenu 2-ro n 3-ro nopsiaka n UX OCHOBHbIE 19
BekTopHas anrebpa 3K3aMeHy CBOWCTBA.
AHanuTnyeckas MwuHop u anrebpaunyeckoe gononHeHue. Pasnoxexue
reomeTpus onpegenuTens no aneMeHTam CTpoku unu cronodua.
BeeneHve B MoHsaTre o6 onpepenutene n-ro nopsigka. Ero
MaTteMaTn4eckmmn Bbl4ncnexHve.
aHanus CuncteMbl NUHENHbIX ypaBHeHu. Popmynbl Kpamepa.
[OuddepeHumanbHoe MaTvaLI,bI, ux Buabl. Onepauumn Hag MaTpuLamMm n ux
ncuncreHme csouncrea.
VHTerpanbHoe O6paTHasa maTpuua. EevaI‘-lI/IC"J'IeHVIe.v
MCUMCREHNe PeLueHm? CUCTEM JIMHEWHBIX YPABHEHUI C NOMOLLbHO
[ depeHLMantHble obpaTHOM MaTpuLbI.
Panr matpuubl. Teopema KpoHekepa- Kanenu.
ypaBHEHus
Psbl MeTop lNaycca. §
BekTopbl. llnHenHble onepaumu Hag BEKTOpaMm 1 nx
Teopusi BEpPOSTHOCTH CBOVICTRA.
MaTematuyeckas n.
cTaTucTuka
UTtoro 3a cemecTp: 19
Wroro: | 97

5. MeToauuyeckue ykaszaHus Ansi oGy4aroLmxcs no 0CBOeHUI0 AUCLUNIIMHBLI (MOAyns)

1. MeToaunueckue ykasaHus Npu paboTe Ha NeKkuumn

[lo nekuun CTyaeHT JOIKEeH NPOCMOTPETb Yy4eOHO-METOAMYECKYIO U HAay4HYIO NMTepaTypy Mo TeMe fekuun
Ans Toro, YTobbl UMETL NpeAcTaBrneHne o NpobnemMax, KoTopble 6yayT NOAHATLI B NEKLUMUN.

Mepen Havyanom nekuuy obyvaroWwmUmca coobliaeTcs Tema rekuuu, nnaH, BoMpockl, noanexatiue
pPacCMOTPEHUI0, [0BOASATCS OCHOBHble NUTepaTypHble WUCTOYHMKW. Becb y4eGHbI MaTepuan, coobliaembii
npenogasartenieM, AOMMKEH He MPocTo npocnywmBaTtbes. OH OOMKeH GbiTb aKTUBHO BOCTPUHAT, T. €. YCIbillaH,
OCMbICIEH, MOHAT, 3aduKCcMpoBaH Ha Gymare v 3akpenneH B namatu. pucTynas K cryliaHuio HOBOro y4eBHOro
maTtepuana, nornesHo MbICMEHHO YCTAHOBUTL €ro CBsA3b C paHee M3ydyeHHbIM. Crieds 3a TEXHUKON YTEHUs MeKuum
(aKUeHT Ha CcylLLEeCTBEHHOM, MOBbILUEHWe TOoHa, WU3MeHeHve puTMma, naysa W T. n.), HeobxoAumo Bcref 3a
npenogasartenieM yMeTb BbIAEMNATb OCHOBHbIE KAaTEropuu, 3akoHbl UM OMpedensaTb UX coaepxaHue, npobremsi,
npegnonaratb UX BO3MOXHble pelleHusi, JokasaTenbcTBa W BbiBoAbl. OCyLIECTBMAA Takylo paBoTy, MOXKHO
3HauuTenbHo o6neruntb cebe MoHMMaHWe Yy4eBHOro MaTtepuana, ero KOHCMEeKTMpoBaHuMe W aanbHelillee
nsy4yeHue.

2. MeTogunyeckue YKa3aHusa npu noarotoBkKke n pa60Te Ha NPakKTU4eCKOM 3aHATUN
I'IpaKqueCKme 3aHATNA NO JgucuuniimHe npoBoAATCA B UendX BblpaGOTKM NpakTUn4eCcKnx YMeHMVI n
I'IpI/IO6peTeHVIFI HaBbIKOB B peLleHnn I'IpO(beCCVIOHaﬂbeIX 3agad.



MoarotoBka oby4atoLlerocs K NPakTMYeCKOMY 3aHATUIO MPOM3BOAUTCS MO BOMpocaMm, paspaboTaHHbIM Ans
KaXgoW Tembl NPaKTUYECKUX 3aHATUA u (unu) nekumn. B npouecce NOArOTOBKM K MPaKTUYECKUM 3aHATUSM,
HeobxoaumMo 06paTuTb 0coboe BHNUMaHWE Ha CaMOCTOATENbHOE NU3yHeHME PEKOMEHOOBaHHON NUTepaTypbl.

PaboTta cTyageHTOB BO BpeMsi NPaKTUYECKOro 3aHATUS OCYLLEeCTBMSETCA Ha OCHOBE 3ajaHuKi, KOoTopble
BblgatoTcss obyvalolwmumcss B Hayane unuM BO BpeMs 3aHATMS. Ha npakTu4eckux 3aHAaTUMSX NpUBETCTBYETCH
aKTUBHOE y4acTune B OBCYyXAEHUM KOHKPETHbIX CUTYaLnii, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HAXOo4UTb
Hanbonee 3sPEKTMBHbIE PELLUEHNSA MOCTABSfIEHHbLIX MPOGMEM, YyMeTb HaxXOAWUTb MOJNE3HbIA OOMOSHUTENbHbIN
MaTepuan Mo TemaTuke 3aHATMA. Ha npakTtuyeckmx 3aHaTusax obydarolmecsi OOIMKHbl yMeTb BblpaboTaTb
onpenerieHHble pelleHnsa no obo3HavyeHHoW npobneme. B 3aBMCMMOCTM OT CMOXHOCTW NpeaniaraemblX 3agaHun,
uenen 3aHATMs, o0OLWen NoaroToBkM obyvaloLlMXcs npenogaBaTeNlb MOXET MoAcKkasaTb oby4darowmMes anroputm
peLLleHnst Unn nepeoe OEWCTBUE, WM ykasaTb obllee HanpaBfieHWe paccyXaeHun. [lonyyeHHble pesynbTaThl
obcyxaalTes ¢ No3nuun Nx agekBaTHOCTU N 3PAEKTUBHOCTN B PACCMOTPEHHOMN CUTYaLUN.

3. MeToaunyeckune ykazaHusi o camocTosiTenbHon paboTe

OpraHusaums caMoCTOATENbHOM paboTbl 0BYYaOLLMXCA OPUEHTUPYETCH Ha akTUBHbIE METoAbl OBnageHus
3HaHWAMU, Pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexo OT MOTOYHOro K MHAMBUAYaNn3MpoBaHHOMY OByYeHWIo C
y4yeToM NoTpebHOoCTEN U BO3MOXHOCTEN ObyyaroLLerocs.

CamoctosaTensHaa pabota ¢ yyebGHuKamn, yd4ebHbiIMM MOCOOMSIMU, HAyYHOW, CMNPaBOYHOW NUTEpaTypow,
mMatepvanamMv nepvoguyeckux msgaHui n MHtepHeta aBnsieTcs Havbonee 3@deKTMBHbIM METOAO0M MONyYeHus
OOMNOMHUTENbHBIX 3HaHWWA, MNO3BONSAET 3HAYUTENbHO aKTMBM3UPOBaTb MpOLIECC OBMNafeHus WHdopmaumen,
cnocobecTByeT Bonee rmyGokoMy YCBOEHMIO M3yvaemoro martepuana. Bce HOBble NMOHATMA NO M3yyYaemon Teme
HeobX0AMMO Bbly4YNTb HAU3YCTb.

CamocTtosaTenbHas paboTa peanusyeTcs:

® HEMOCPEeACTBEHHO B NpoLecce ayaUTOPHbIX 3aHATUI;

® Ha NeKuMaxX, MPaKTUYECKNX 3aHATUAX;

® B KOHTaKTe C npenogaBaTtefnieM BHe paMOK pacnucaHus;

e Ha KOHCynbTauMsax Mo y4ebHbIM BOMpocaMm, B XOA4e TBOPYECKMX KOHTaKkToB, NPV NMKBMAALUK
33[0IDKEHHOCTEN, NPY BbINMONTHEHUW MHAMBUAYANbHbIX 3a4aHUA U T. 4.;

* B MEeTOAMYecKOM KabuHeTe, Aoma, Ha Kadeape npw BbINOMHEHMN 0ByYaloLWMMCS YYEOHbIX U MPaKTUYECKUX
3agau.

OdpeKkTMBHBIM  CPeACTBOM  OCYLLECTBMEHWs oby4yalowmmca camocToATeNbHOM paboTbl  ABngeTcs
3NeKTpOHHas MHdopmMaunoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTopas obecneymBaeTr JoCTynm K
yyebHblM nnaHam, pabouum nporpammam gucuunivH - (Mogynen), nNpakTuK, K W30aHWAM  3MEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

4. MeTognyeckue ykasaHusi Npu HanMcaHUM KOHTPONbHOM PaboThbl

CTpyKTypa KOHTPOMbHON paboThl:

* TUTYNbHBIW JTNCT,

* coepXaHne KOHTPOSbHOM paboTsl,

* OCHOBHas 4acTb KOHTPOJSIbHOW paboThl,

* BbIBOAbI MO paboTe,

* CMUCOK NCMNONb30BAHHOW NUTEpaTypsbI.

O6beM KOHTpOnbHOM paboTbl 40 15 CTpaHWUL, MaLUMHOMMCHOIO TekcTa Yepe3 1.5 nHTepBana. B KOHTponbHOM
paboTe [OOMKHO ObiTb OTPaXeHO YyMEHWEe CUCTeMaTuM3npoBaTb, aHanvaupoBaTb, 0006wWaTtb, Aenatb BbiBOAbl U
CBSA3bIBaTb TEOPETMYECKME 3HAHMSA C NMpakTMKon. B TekcTe HeobxoanMo BblAeNUTb OCHOBHbIE UAEW U NPEANOXUTb
CODOCTBEHHOE OTHOLWEHME K HWUM, OCHOBHblE MOMOXEeHWs paboTbl XenaTenbHO WMMCTPUPOBaTh CBOMMM
npumepamn. B Tekcte Heobxoammo AenaTb CCbINIKM Ha MUCMONb3OBaHHY0 NUTepaTypy C ykasaHuem cTtpaHuul. B
KOHTpOmnbHOM paboTe JOMKHbI aKTUBHO UCMOMb30BaTbCs HE MeHee 3 UCTOYHUKOB.

6. I'Iepequb yqe6HoF1 nurtepartypbi u y‘-I96HO-M6TOF|VI‘-IECKOI'O obGecneyeHust 4NA CaMOCTOATENbHOMN

paboTbl
Tabnuua 11
KHuxHbl | Jlutepatypa
n oHa
(K®) ansa
Ne n/n ABTOp(bl), HaUMEHOBaHWe, MeCTO, roa U3gaHuA unm y4e6Ha camoc
(ecnu ecTb, ykazaTtb «rpud») 3neKTpo h T.
H. pa6ot
pecypc bl
(3P)
1. KopHdpenba, C.I'. [1ByxypoBHeBble 3a4aHns MO BbICLLEN MaTeMaTuke Ans CTyaeHToB |
Kypca : y4eb.-metog.nocobue / C. I'. KopHdpenba; Camap.roc.texH.yH-T, MNpuknagHas 3P +
MaTemaTtuka n nHopmMaTuka .- 2-e nsg..- Camapa, 2013.- 92 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||897
2. BeHrnHa, T.A. CTaTCTUYECKMIA aHanM3 aKCNepMMeHTarnbHbIX AaHHbIX : y4eb. nocobre
/ T. A. BeHrvHa, B. I'. Capkucos, J1. H. CmupHoBa; Camap.roc.TexH.yH-T, Beicluas oP +
maremaTuvka u npuknagHas nigopmatuka.- Camapa, 2017.- 73 c..- Pexum gocrtyna:



https://elib.samgtu.ru/getinfo?uid=els_

https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib][2787
3. KyObiwkunHa, C.H. BBegeHune B aHanua. AuddepeHumpoBanne yHKUMI : y4eb.-meToa.
nocobue / C. H. KybbiwkuHa, E. KO. ApnaHoBa; Camap.roc.TexH.yH-T, MpuknagHas 3P +
maTemaTuka u nHgopmatuka.- Camapa, 2015.- 59 c..- Pexuvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|2252
4. Espokumos, M.A. COopHVK 3aaady no BbiCLLENn MaTeMaTuke.TecToBble MeToabl
KOHTpOnS 3HaHwWW : y4eb. nocobue / M. A. EBgoknmos, J1. A. MypaTosa, J1. B.
Jlumarosa; Camap.roc.TexH.yH-T, Beicluas maTtemaTtuka v npyknagHasi uHdopmartumka.- oP +
Camapa, 2015.- 78 c..- Pexvm gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul||elib||3075
5. Espokumos, M.A. BeegeHne B matemaTn4eckmi
aHanu3.TeopusMHoxecTB.OTOBpaxeHns. Teopusanpeaenos.BeluncneHvenpenenos.He
npepbIBHOCTb OyHKUMI : y4eb.nocobue / M. A. Esgokumos, J1. I'. Bonkosa, E. A. 3P +
ParikoB; Camap.roc.TexH.yH-T, Bbicliasa maTtemaTvika 1 npmknagHas nHgopmartumka.-
Camapa, 2013.- 140 c..- Pexum pgocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||870
6. EBpokmmoB, M.A. JluHeliHas anrebpa u aHanuTnyeckas reomeTpus : y4eb.nocobue /
M. A. EBgokmmos, E. 10. YekoTnno; Camap.roc.TexH.yH-T, Beicliaa matemaTtuka u 3P +
npuknagHas nHdopmatmka.- Camapa, 2013.- 291 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||871
7. TapaceHko, A.B. O6bikHOBEHHbIE anddepeHumanbHble ypaBHeHus : y4eb. nocobue /
A. B. TapaceHko, W. IN. Eroposa; Camap.roc.texH.yH-T, Bbicluas matemartuka.- 3P +
Camapa, 2019.- 94 c..- Pexum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3629
8. Ky6biwkuHa, C.H. BeegeHune B aHanus. AnddepeHumpoaHme dyHKumn : y4eb.-meTtos.
noco6ue / C. H. KybbiwknHa, E. KO. ApnaHoBa; Camap.roc.TexH.yH-T, MNpuknagHas 3P +
matemaTuka n nHgopmatuka.- Camapa, 2015.- 59 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2252
9. OnddepeHumanbHbie ypaBHEHNSI B YAaCTHBIX MPOU3BOAHbIX : METOZ,. yka3aHus /
Camap.roc.TexH.yH-T, Bbiclias matemaTtuka; cocT. B. I'. T'ymepos [u ap.].- Camapa, 3P +
2018.- 58 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3240
10. 3agaHusa Ana noaroToBKM K M3YYEHMIO Kypca BbICLUEe MaTeMaThku : y4eo.-
meTtop.nocobue / Camap.roc.TexH.yH-T, lNpuknagHaa matemaTtuka n MHopMaThKa; 3P +
cocT. C. I'. KopHdpenba.- Camapa, 2013.- 59 c..- Pexxum gocryna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||896
11. KopHdpenba, C.I'. AuddepeHumaneHble ypaBHeHus. Pagbl. Teopus BEpOSITHOCTEW :
npaktukym / C. I'. KopHdbenba, H. H. Monos; Camap.roc.TexH.yH-T, MpuknagHas 3P +
matemaTuka n nHgopmartuka.- Camapa, 2014.- 101 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|2087
12. Ky6biwkuHa, C.H. TpeHMpoBOYHbIE TECTLI MO Kypcy matemaTtukui. Y. 1 : yueb.-meTop.
noco6ue / C. H. KybbiwknHa, E. KO. ApnaHoBa, E. A. Tapacosa; Camap.roc.TeXH.yH-T, 3P +
MpuknagHas matemaTtuka n MHdopmaTuka.- Camapa, 2018.- 73 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||3376
13. PapgueHko, B.IM. Anrebpa v reomeTpus : cb6. 3agad ¢ peweHusimm / B. . PagyeHko, O.
C. AdaHacbeBa, E. B. HebornHa; Camap.roc.TexH.yH-T, lNpuknagHaa matemaTvika v 3P +
nHdpopmaTuka.- Camapa, 2018.- 103 c..- Pexxkum pgocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3336

Hocmyn obyyarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensaemcsi nocpedcmeom 371eKMPOHHOU
UHGhopmayuoHHOU obpa3zosamernbHOU cpedbl yHugepcumema u catima HTB Caml TY o n1o2uHy u naporsio.

7. I'Iepequb I/IHC'JOpMaLIVIOHHbIX TEeXHONorun, ncnonb3yeMbIX NpU ocylleCTBIlIeHUN 06pasoBaTeanoro
npouecca no gucuunriimHe (MO,D,anO), BKIO4Yas nepe4vyeHb NporpaMmmMHoOro obGecneyeHus

Mpn  npoBegeHUM  MEKUMOHHbIX  3aHATUA  UCNOMb3yeTcd  MynbTMMeaunHoe  obopyadoBaHMeE.
OpraHu3oBaHO B3aumofencTBne obyvalwerocs W npenogaBatenss C  WCMOMb30BaHWEM  3MEKTPOHHOMN
MHpopMaunoHHOM obpa3oBaTenbHOM cpeabl yHUBEpCUTETA.

MporpammHoe oGecnevyeHune

Tabnuuya 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne NpaBoo6nanartens NPOUCXOXAEHUA
HasBaHue (nMueH3noHHoe nnn cBo6oaHO
n/n (npounsBoguTens) (nHOCTpaHHOE Nnn
pacnpocTpaHsieMoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOAHO pacnpocTpaHsiemMoe The Document Foundation WHOCTPaHHOe
2. |LibreOffice Impress cBob0HO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe
3. |LibreOffice Calc cBoboHO pacnpocTpaHsemoe The Document Foundation WHOCTpaHHoe
4. |Adobe Reader cBOOOAHO pacnpocTpaHsieMoe Adobe Systems Incorporated WHOCTpPaHHoe
5. |CnpaBo4yHo-npaBoBas NULIEH3NOHHOE HMNO «BMW» OoTeYvyecTBeHHoe
cuctema «KoHcynbTaHT
Mnocy
6. |AHTMBUpYC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro OTeYeCcTBEHHOe



https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2787
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2252
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3075
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||870
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||871
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3629
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2252
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3240
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||896
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2087
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3376
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3336

7. |Anpekc.Bpaysep cBoboaHO pacnpocTpaHsemoe Anpexc OoTeYyeCcTBEHHOE
https://browser.yandex.com
8. |ApxuBatop 7-Zip cBOOOJHO pacnpocTpaHsieMoe 7-zip.org WHOCTpaHHoe

9. |K-Lite Codec Pack cBoboaHO pacnpocTpaHsiemMoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. MepeyeHb pecypcoB NH(pOPMALMOHHO-TENIEKOMMYHUKaLUMOHHOM ceTu «MHTepHeT», NnpoteccnoHanbHbIX
6a3 AaHHbIX, MH(POPMALMOHHO-CMPaBO4YHbIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue KpaTkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnMoTeyHasa cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6mnbnmoTevHas cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
6ubnunoteka

9. OnucaHue MaTepuanbHO-TEXHUYECKOW 6a3bl, HeOO6XO0AMMOW ANA OCYyLEeCTBIEHUA obpa3oBaTeNnbLHOro
npouecca no gUCuUninHe

NekunoHHbIe 3aHATUA

Ayantopum Ans NEKUMOHHbLIX 3aHATUI YKOMMIEKTOBaHbI MeBenblo U TEXHNYEeCKUMn cpeacteamm obyveHns,
cnyXawummn ana npeactasneHns yyebHom uHgopmauum 6onbwion ayautopum (Habopbl OEMOHCTPaLUOHHOMO
obopynoBaHusi (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
Ayontopum Anst NpakTUYECKMX 3aHATUIA YKOMMMEKTOBaHbl CNeLManm3MpoBaHHoOn Mebenbto 1 TEXHUYECKMMU
cpenctBaMu obydeHus (NPOEKTop, 3KpaH, KOMMNbIOTEP/HOYTOYK).

CamocTtosaTenbHas pabora

MomelleHnst Ons caMOCTOSATENbHON paboTbl OCHALLEHbl KOMMbITEPHOW TEXHWMKOW C BO3MOXHOCTbLHO
MOAKMIYEHNss K ceTu «WMHTepHeT» W [0CTYNOM K 3MeKTPOHHOW WHdopMaLMOHHO-06pa3oBaTenbLHOl cpene
CamlTY:

e MeTOAMYECKUI KabuHeT (aya. 9).

10. PoHA OLEHOYHbLIX CPEACTB NO AUCLMNIIMHE

doHA OLEHOYHBbIX CpeacTB ANs NPOBEAEHMST TEKYLLEro KOHTPOSS YCNeBaeMoCTM U MPOMEXYTOYHOW
aTTecTauuu npeacTasneH B MpunoxeHun 1.

MonHbIA KOMMMEKT KOHTPOMbHbLIX 3adaHuMin WNM WMHbIX MaTepuanoB, HEOOXOAMMbIX ANs OLEeHMBaHUS
pe3yrnbTaToB OOy4YeHWss Mo AuCUMNNMHE, NpPaKTUKke XpaHUTcs Ha kadeppe-paspabotymke B OymakHoOM U
3NEKTPOHHOM BUAE.




MpunoxeHwne 1

®doHA OLIEHOYHbIX CPeACTB AN NPOoBeAeHUs TEKYLLEro KOHTPons ycneBaemMocT! U
NPOMEXYTOYHOW aTTecTaumum

no gucumnnuHe

B1.0.02.01 «MaTemaTuka»

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Keanudumkauyusn

Popma o6yueHusn

Nog Hayana NnoAroToBKU
Bbinyckarowas kadegpa
Kadeagpa-paspaboTumk
O6bemM AUCUUNNUHGI, Y. / 3.e.

Popma KOHTpOIA (NpomexyTovHas
aTrecrtaums)

13.03.02 dneKkTpo3HEepreTuKa 1 aNeKTPoTexXHUKa

OneKTpo3HepreTuYeckne CUCTEMbI U CEeTU

6akanaBp

OYHasA

2022

MH)KeHepH bleé TEXHOJIOTNU

MH)KeHepH bleé TeXHOJI0IrnMun

360/10

3ayeT, 3K3aMeH, 3a4eT




1. MNMepeyeHb KOMNETEHUMA, UHOANKATOPOB AOCTUXEHUSI KOMMETEHUUI U NPU3HAKOB NPOSIBIIeHUsA
KOMMeTeHUUN (OeCcKpUNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvaloWwmiics B Xxoae 0CBOeHUs
o6GpasoBaTenbHON NporpamMmmsbil

YHMBepcan bHbl€ KOMNeTeHUnn

Tabnuua 1
HaunmeHoBaHue Koa n HammeHoBaHue
KaTeropum Kopn HaumeHoBaHue MHAauKaTopa
Pe3ynbTatbl 06y4eHus
(rpynnbi) KOMMeTeHL MU KoMMeTeHLUn LOCTUXEHUs
KoMneTeHLuUn KOMMeTeHLUn
CuctemHoe 1 YK-1 CnocobeH no-1 YK-1 31YK-1.1
KpUTHUYECKOoe OCYLLECTBNATb MOUCK, BbinonHseT nonck 3HaTb: METOAMKM NOUCKA,
MbILLIEHNE KPUTUYECKMI aHanm3 u Heobxoanmonm cbopa 1 obpaboTku
CUHTE3 MHGOpMaLnn, MHopmaLmK, eé WHopMaLMK, MeTOA
NPUMEHSITb CUCTEMHbIN KPUTUYECKUI aHanm3 n CUCTEMHOrO aHanuaa
noaxod Ans peleHust obobLiaeT pesynbTaThl
NOCTaBMEHHbIX 3aga4 aHanusa ans peLueHns
NOCTaBIEHHOWN 3a4a4n
npo-2 yK-1 Y1 YK-1.2
Mcnonb3yeT CUCTEMHBIN | YMETb: MPUMEHATb METOLAMNKM
noaxopn Aons peleHus nowucka, cbopa, o6paboTku
nocTaBrieHHbIX 3aaa4 UHOpPMaLMn, CUCTEMHBIN
noaxopn Ansi peleHunsi
NOCTaBIEHHbIX 3a4a4 n
OCYLLLECTBNATb KpUTUYECKUIA
aHanus 1 cuHTe3
WHOpMaLUn, NONyYeHHON N3
aKTyanbHbIX POCCUNACKMX 1
3apybexHbIX MICTOYHMKOB
B1 YK-1.2
BnapeTtb: meTogamu nouvcka,
cbopa n 06paboTku,
KPpUTUYECKOro aHanmsa u
CUHTe3a uHdopmMauun,
METOAMNKON CUCTEMHOTO
noaxoa Ans pelleHus
NnocTaBleHHbIX 3a4a4
O6wenpoceccnoHanbHblie KOMNeTeHLUU
Tabnuuya 2
Koa n HammeHoBaHue
Koa HaumeHoBaHue
MHOUKaTopa AOCTUXKEHUA Pe3ynbTaTbl 06y4yeHus
KOMMeTeHLun KOMMneTeHUuun
KOMMeTeHLUUn
OriK-3 CnocobeH npuMeHaATb na-1 onk-3 31 OMnK-3.1

COOTBETCTBYHOLUMI PN3NKO-
mMaTemaTu4ecKkuin annapar,
MeToAbl aHanmsa u
MOAEenNMpoBaHus,
TeopeTn4ecKoro 1
9KCnepumMmeHTarlbHOro
nccrnegoBaHusa Npu peLleHnn
npodeccrmoHanbHbIX 3agad

MpumeHseT matemaTnyeckni
annapaT aHanMTU4eckon
reomMeTpun, NMHenHon anredpol,
anddepeHLmnanbHOro n
WHTErpanbHOro NcYncneHus
hyHKUMM OOHON NEPEMEHHOW;
Teopun PYHKLUN HECKOMNBKMX
nepeMeHHbIX, Teopumn PyHKLUIA
KOMMIIEKCHOTO MEePEMEHHOTO,
TEeopuu psgoB, Teopun
anddepeHumansbHbIX ypaBHEHNUN

3HaTb: OCHOBHbIE MOHATUSA
mMaTemMaTU4eCcKoro aHanmaa,
aHanMTUYecKon reoMeTpuu,
NNHENHOW 1 BEKTOPHOW anrebpbl,
Teopun OYHKLNUA KOMMIEKCHOMO
nepemMeHHoro, Teopun psaos,
Teopun anddepeHUmnanbHbIX
ypaBHEHUN

Y1 OMNK-3.1

YMeTb: NPUMEHATL MeTOAbI
mMaTeMaTU4eCcKoro aHanumsa npu
peLleHnn MHXEeHepHbIX 3aaau;
NCNonb3oBaTb HaBbIKN
aHanMTUYEeCKOro U YNCIIEHHOTO
pelueHnst anrebpanyeckmx un
AandpdepeHumanbHbIX ypaBHEHUN
n cucTem

B1 OMNK-3.1

BnageTb: matemaTn4eckumm
MeToAamMn peLLeHns
npodeccrmoHanbHbIX 3adad,
OCHOBHbIMW NpYemamu
06paboTkun aKCnepMMeHTanbHbIX
OaHHbIX; uccneaoBaHus,
aHanMTUYeCcKoro 1 YNCIEHHOro
pelueHuns anrebpanyecknx n
0ObIKHOBEHHbIX
andpdepeHumanbHbIX YypaBHEHNUN




na-2 onk-3 32 OMnK-3.2

MpuMeHsieT MaTeMaTUYeCKuii 3HaTb: OCHOBHbIE MOHATUS
annapar Teopun BepOSiTHOCTEN U TEOPUN BEPOSTHOCTEN U
MaTeMaTU4YeCcKon CTaTUCTUKM MaTeMaTU4YecKor CTaTUCTUKM

I'Ipocbeccuouaanble KomMneTeHUumnmn

Tabnuua 3
Kon HanmeHoBaHue Ko v HaumeHoBaHMe MHAUKaTOpa [OCTMXKEHUS PesynbTaTtbl
KOMMEeTEeHLMn KOMMeTeHUun KOMMNeTeHUun oby4eHus

He NpeAyCcMOTpPeHbl Y4e6HbIM NfaHOM

Manwua COOTBETCTBMA OLEHOYHbIX CpeaACTB 3anfiaHUpoOBaHHbLIM pe3ylibTaTaMm 06yqe|-m;|

Tabnuua 4
OueHo4Hble cpeacTBa
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2. TunoBble KOHTPONbHbIE 3a4aHUsA UINU UHbIe MaTepuarbl, HeobxoauMbIe ANA OLEHKU 3HAHUM,
YMEHUI, HAaBbIKOB U (UNKN) onbITa AEeATENbLHOCTU, XapaKTepusyoLue npouecc hopmMmpoBaHusi
KOMMETEHLUN B X0A4e OCBOEHNA o6pa3oBaTenbHON NPOorpaMmbl

2.1. ®opMbl TEKYLLErO KOHTPOSA yCneBaemMocTu

Bo Bpemsi TeopeTnyeckoro oby4yeHust CTyAeHTbl CAAT KOHTPOIbHbIE TOYKU, KOTOPbIE OCYLLECTBSATCS
nyTeM BbINOSIHEHUS COOTBETCTBYIOLLErO 3a4aHns B MMYHOM kKabuHeTe.

O6pasubl MHAMBMAYaNbHbIX 3a4aHUM Ha NpaKTuyYecknx pabortax. CemecTp 1
O6pasey vHoMBMAyanbHoro 3agaHus Nei

1 daHa cnctema Tpex NUHENHbIX YpaBHEHWU C TPEMSA HEU3BECTHLIMN.
TpebyeTca HalnTu ee peLueHne ¢ NnomoLlbto: a) opmyn Kpamepa; 6) matpuyHoro metoga, B) metogom Maycca.




02%, +3x, - dx; =5,
X +2- 3 =3
3x,- x,+2¢ =2
13%, + 26, - 3% =-1,
Hle- Xy +3%; =2,
H Xp+ X+ 2 =3

1.1.

1.3.

1. aHbl KoOpAuHaTBLI BEPLUWH NMpaMnabl
CpencrBamu BEKTOPHOMW anrebpbl HAUTK:

3

1.2

1.4.

12¢; + X, +3x; =,
X, 428, - 2 =1
[x-:_-2x2+3x3 =2

I X +2¢,- 3%, =-2,
H2x1+3x2- X; =0;
[ w020~ 251

O6pasey HaMBMAYyanbHOro 3agaHus Ne2

a) onuHy pebpa; 6) yron mexay pedbpamu (C TOMHOCTBIO A0 1°); B) nnowab rpaHu; r) o6bem nupammngpl.

BapuaHT A1 A, Az Ay
1 (4;2; 5) 672 62,7 (1,50
2 (4; 4, 10) (4, 10; 2) (2;8; 4) (9, 6; 4)
3. (3:5:4) (87:4) (5;10:4) (47:8)
4 (4, 6;5) (6;9; 4) (2;10; 10) (7,5, 9)

2. [laHbl BEKTOPLI

ala,, a,,a;) Bb,b,b,) dc,, ¢, c,) dd,d,

3" B HekoTopom Basuce. Mokaszars,

YTO BEKTOpPbI a, b'c06pa3y+oT 6as3nc n HanTm KOopAuHaThbl BEKTOPAa dB aToMm 6asuce.
BapuaHT a b C o
1 (1,2;3) (-1,3;2) (7:-3;5) (6;10;17)
2 (4:7:8) (9:1;3) (2-41) (1;-13,-13)
3 (8:2;3) (4,6;10) (3:-2,1) (7:4,11)
4 (10;3;1) (1,4,2) (3,9:2) (19;30;7)
x+3y-5=0

3.1 YpaBHeHune 0aHOM M3 CTOPOH KBagpaTa

CocTaBuTb ypaBHeHMe Tpex ocTarbHbIX CTOPOH kBagpaTa, ecnu (-1;0) - Touka nepeceyeHnst ero guaroHanemn.

3.2. [laHbl ypaBHeHMA O4HOW U3 CTOPOH pomba

X-3y+10=0

M OOQHOWN M3 ero auaroHanen

Xx+dy-4 =0

AvaroHanu pomba nepecekatotcs B Todke (0; 1). Hantn ypaBHeHue octanbHbIX CTOPOH pomba.

3.3. YpaBHeHUsa OByX CTOPOH MapannenorpaMmma

avaroHanen X - 4 =0 Haitru KoopAMHaThl BepLUWH napannernorpammva.

3.4. laHbl ABE BEPLUUHBI Al- 3;-3) " B(5;- 1)

CocTaBuUTb ypaBHEHMS €ro CTOPOH.

, U TOYKa

Dla;3)

X+2y+2=0, x+y =0

KoHTponbHasa pabota Ne1

, a YypaBHeHUe OAHOW K3 €ero

nepeceveHns BbICOT TPEYronbHUKa.

OcHoeb!I nnuHeliHol, 8eKMOPHOU anzebpbl u aHanumMu4YecKoli 2eomMmempuu

3apaua Ne1
415
Onpenenutens |-6 7 2
351

Bbluncnutb Tpemsa cnocobamu.
1) no onpeaeneHuio;
2) pasnoxeHuWem Mo 3neMeHTaM BTOPOW CTPOKM, a 3aTeM MO 3NIeMeHTaM TpeTbero cTonbua;
3) co3gaHvMeM Hynew B O4HOWM CTPOKe (UM B OOHOM 13 CTonbuos).

PelwueHue:
1) no onpegenexnnto;



Oﬂpeﬂ,eﬂMTeHb paBeH cymme npomsseneHMﬁ 3N1eEMEeHTOB KaKOVI-HM6yﬂ,b CTPOKN Unun cronbua Ha nx

onen i o
D=a"4" + @l A0 +. +agP A"
anre6pa|/lquK|/|e aonorHeHud, T.e. a-l A1 az 2‘ F Aﬂ f

roe io — rkcnpoBaHo.
Haipem onpegenntens, UCNONb30BaB pasnoXeHue no ctonbuam:
MwuHop ans (1,1):
BbluepknBaem 13 matpuubl 1-10 cTpoky U 1-11 ctonbeL.

415
6 | 7 | 2
3151

72
Monyyaem: A1 = ‘5 1 |

Hangem onpegenutens Ang aToro MmHopa.
A11=(7°1-5+2)=-3

MwuHop ans (2,1):

BbluepknBaem 13 MaTpuubl 2-10 CTPOKY U 1-11 ctonbeL.

4 1 5
6 | 7 2
3 5 1

15
Monyyaem: Az1 = ‘ 51

Hanpgem onpegenutens onst 3T0ro MMHopa.
A21=(1+1-5+5)=-24

MwuHop ans (3,1):

BbluepknBaemM M3 MaTpuubl 3-10 CTPOKy U 1-14 cTtonbeu.

4 1 5
6 | 7 2
3 5 1

Monyyaem: As1= Hg
Hangem onpegenutens gnst 3T0ro MMHopa.
Az1=(1+2-7+5)=-33
Onpepgenurens:
= (1)M1(-4) + (B)+(L)21(-6) + (-24)+(-1)>13 + (-33) = (-4) * (-3)-(-6) » (-24)+3 + (-33) = -231

>
|

2) pasnoxeHueMm no anemMeHTaMm BTOPOW CTPOKW, a 3aTeM No anemeHTam TpeTbero ctonbua;
Hangem onpegenuternb, UCMOMNb30BaB pa3foXeHWe No BTOPON CTPOKE:
MwuHop ans (2,1):
BbluepkuBaem 13 matpuubl 2-10 CTPOKY 1 1-11 cTonbeL.

4 1 5
6 | 7 2
3 5 1

15
Monyyaem: Az1 = ‘ 51

Hanpgem onpegenutens A4ns 3Toro MUHopa.
A21=(1+1-55)=-24

MwuHop ans (2,2):

BbluepkuBaem 13 matpuubl 2-10 CTPOKY U 2-11 cTonbe.

-4 1 5
6 | 7 2
3 5 1

-4
Monyyaem: Az = ‘3 i
Hangem onpegenutenb ansg aToro MuHopa.
A22=((-4)*1-3+5)=-19
MwuHop ans (2,3):
BblyepkuBaem 13 MaTpuubl 2-10 CTPOKY 1 3-11 cTonbe.

-4 1 5
6 | 7 2
3 5 1

-41
Monyyaem: Az3 = ‘3 5

Hangem onpegenvtens A4ns 3Toro MMHopa.
A23=((-4)*5-31)=-23



Onpegenurens:

A = (-1)21(-6) * (-24)+(-1)%*27 « (-19)+(-1)?*32 « (-23) = -(-6) * (-24)+7 * (-19)-2 « (-23) = -231
Hangem onpegenutens, UCNONb30BaB pasnoxeHue no 3-my ctonbuy:

MwuHop ans (1,3):

BbluepknBaem 13 matpuupbl 1-10 cTpoky u 3-1 ctonbeLl.

415
6 | 7 | 2
3151

Monyyaem: A3 = ‘-36; ‘

Hangem onpegenutens Ang aToro MmHopa.
A13=((-6)*5-3+7)=-51

MwuHop ans (2,3):

BbluepknBaem M3 MaTpulbl 2-10 CTPOKY U 3-1 cTonbeLl.

4 1 5
6 | 7 2
3 5 1

Monyyaem: Az3 = ‘ 234;

Hangem onpegenutens onst 3T0ro MMHopa.
A23=((-4)*5-31)=-23

MwuHop ans (3,3):

BbluepknBaem M3 MaTpuubl 3-10 CTPOKy U 3-14 cTonbel.

4 1 5
6 | 7 2
3 5 1

Monyyaem: Asz = ‘ -g%

Harpgem onpegenutens gnst 3T0ro MMHopa.

A3z =((-4)* 7-(-6) 1) =-22

Onpepenurens:

A = (-1)1435 o (-51)+(-1)2*32 o (-23)+(-1)3*31 » (-22) = 5 » (-51)-2 * (-23)+1 * (-22) = -231

3) cosgaHmem Hynew B OQHON CTPOKe (MNK B OGHOM 13 CTON6LOB).
PaboTtaem co ctonouom Ne1
YMHOXMM 2-t0 cTpoky Ha (k = 3/ 6 = Y/2) n pobasum Kk 3-i:

-4 1 5
-6 7 2
0 7/ 2

YMHOXUM 1-t0 cTpoky Ha (k = -6 / 4 = -3/2) n pobaBum K 2-iA:
-4 1 5
0 /2 My
0 17/ 2

Pabotaem co ctonbuom Ne2

YMHOXUM 2-10 cTpoky Ha (k = -17/> [ 11/ = -17/11) n po6aBum K 3-i:
-4 1 5
0 /2 My
0 0 21/,

Onpegenutenb maTpuubl A = (-4) « 11/, « 21/, = -231

3apaua Ne2.

MokasaTb COBMECTUMOCTb CUCTEMbI JIMHENHbBIX YPAaBHEHUI N HANTK ee peLleHne Tpemsi METO4aMMU.
2x1+3x2+4x3=7

6x1+X3=6

4x1+2Xx2+Xx3=8

1) no copmynam Kpamepa;

2) wmetogom lNaycca;

3) c nomoLblo obpaTHOW MaTpuULbl.
BbinonHWTL NpoBepKy pesynbTaTa.
PelwueHue:

1) o gpopmynam Kpamepa;



Hy 0.

Cuctema coBMecTHa Torga v ToNbKO Torga, Korga CUCTEMHbIN (FJ'IaBHbII7I) onpepgennTernb He paBeH

234
Onpegenutenb (6 01 ]

421
A=2+(01-2+1)6(3°1-24)+4+(3+1-0-4)=38
3ameHum 1-bii cTonbew maTpuupbl A Ha BEKTOp pe3ynbTata B.

7 3 4
6 0 1
8 2 1

Hangem onpegenvtens NOny4YeHHON MaTpuLbl.
A1 = (F1)1HlanAr + (F1)2*laziAz + (F1)3F1aziAsr = 7 ¢ (0 1-21)-6+(31-2+4)+8+ (3 1-0+4) =40

X1 = % = % =1.05

3ameHum 2-bii cTonbew maTpuubl A Ha BEKTOp pe3ynbTata B.
2 7 4
6 6 1
4 8 1

Hangem onpegenutenb NOMyYeHHON MaTpuULb.
Az = (-1) *laniAn + (-1)?2* laziAor + (-1)3*laziAzn =2 (62 1-821)-6(71-84)+4« (7+1-6+4)=78

X2 = % = % =2.05

3ameHum 3-bii cTonbew maTpuubl A Ha BEKTOP pesynbTata B.
2 3 7
6 0 6
4 2 8

Hangem onpegenutenb NOMyYeHHON MaTpuULb.
Az = (1) *tanAar + (-1)?* tazAzr + (-1)%*1a31A31 =2+ (02 8-26)-6 * (38-2+7)+4+(3+6-0+7) =-12

X1="3"= 38" 1.05
_A2_T78_

X2 =70 —38—2.05
_As_-12

X3=3 =733 =-0.32

MpoBepka.

21.05+3+2.05+4+(-0.32) = 7

6°1.05+02.05+1+(-0.32) = 6

4+1.05+2+2.05+1+(-0.32) = 8

2) memodowm laycca;

3anvwem cuctemy B BUAE pacLUMPEHHON MaTpULLb:

234\ /(7
601 ||6
421/\8

YMHOXUM 1-y10 CTPOKY Ha (3). YMHOXUM 2-yt0 CTPOKY Ha (-1). JJobaBum 2-yto CTPOKY K 1-0i:

0911)/15
601 6
421 8

YMHOXMM 2-y10 CTPOKY Ha (4). YMHOXUM 3-yt0 CTPOKY Ha (-6). [JobaBum 3-yto CTPOKY K 2-0iA:

09 11)/15
0-12-2 ||-24
42 1 8

YMHOXMM 1-y10 CTPOKY Ha (12). YMHOXUM 2-yt0 CTPOKY Ha (9). Jo6aBuM 2-yto CTPOKy K 1-0M:

00 114)\/-36
0-12-2 -24
42 1 8

Tenepb UCXOLHYHO CUCTEMY MOXHO 3anucaTb Tak:
X3 = -36/114

X2 = [-24 - (- 2x3)]/(-12)

X1 =[8 - (2x2 + x3))/4

M3 1-011 CTPOKM BbipaxaeMm X3



X3 = % =-0.316

W3 2-011 CTPOKM BbIpaxaeMm Xz

o = -24 - (-2)+(-0.32) -24.632
27 -12 )

M3 3-01 CTPOKM BblpaxaeMm X1

o = 8-2:2.05-1+(-0.32) 4.211
1= 4 T4

=2.053

=1.053

3) ¢ nomouwibro obpamHol Mampuupbl.
O603Haumm yepe3 A — maTpuy KO3h(PULIMEHTOB NPU HEU3BECTHLIX; X — MaTpuuy-ctonbdew
Hen3BeCTHbIX; B - maTtpuuy-cTtonbew cBob60AHbIX YEHOB:

234
601
421

BekTop B: B™=(7,6,8)
C yyeTom 3TMx 0603Ha4YeHN AaHHas cUCTeMa ypaBHEHVI MPUHMMAET CrieayoLLyo MaTPUYHYIO
¢opmy: A*X = B.
Ecnu matpuua A — HeBbIpOXAEHHas (ee onpegenuTenb OTIIMYEH OT HYMS, TO OHa MMeeT obpaTHyo
matpuuy Al. YMHOXMB 06e YacTu ypaBHeHus Ha AL, nonyunm: A-T*A*X = A"*B, A-T*A=E.
Cwnctema BygeT nMmeTb pelleHne, ecnv onpeaenuTens MaTpuubl A OTAMYEH OT HyNS.
Utak, onpegenutens 38 # 0, N0aTOMy NpoAomkaem peLleHne. [ina aToro Hangem obpaTtHyo MaTpuuy
yepes anrebpanyeckne JONOMHEHUS.
[MycTb MMeeM HeBbIpOXAEHHYI0 MaTpuLy A:
ail aiz ais
A:£a21 a2 azs j
as1 as2 ass
1[A11 Az A31)
Torpga: Al= A A1z A2z A3z
A1z A2z Assz
roe Aij — anrebpanyeckoe JOMNONHEHWE anemMeHTa ajj B onpegenuTene matpuubl A, KOTOpoe ABRseTcs
npousBefeHmeM (—1)* Ha MyUHOp (onpedenuTens) N-1 nopsiaka, NonyyYeHHbIN BblYePKUBAHWEM i-U CTPOKU U j-20
ctonbua B onpegenutene matpuubl A.
TpaHcnoHMpoBaHHas MaTpuua K Mmatpuue A nmeeT BUA:

264
AT={302
411

Bbluncnsem an re6paneCKme OONOoJNTHEeHUA.

ATy 1=(-1)11 gi A11=(0+1-1+2)=-2
ATy p=(-1)1+2 ﬁ A12=-(3+1-42)=5
ATy 3=(-1)1+3 22 A13=(3+1-4+0)=3
ATz1=(-1)2 ?‘11 A2a=-(6+1-1+4)=-2
ATz =(-1)2+2 i‘l" A22=(2+1-4+4)=-14
ATz 3=(-1)2*3 i? A2a=-(21-4+6)=22
ATz1=(-1)3 gg As,1=(6+2-004)=12
ATz o=(-1)3+2 5‘21 As2=-(2+2-3+4)=8
ATz 5=(-1)3+3 gg A33=(2+0-3+6)=-18

M3 nony4yeHHbIX anrebpanyecknx JOMNONHEHWIA COCTAaBMM NPUCOeaMHEHHYI0 maTpuuy C:

25 3
C=|-2 -14 22

128 -18

Bbluvcnvm obpaTtHyto MaTpuuy:

1 25 3
A'1:§ -2 -14 22

128 -18



BekTtop pesynbtatoB X
X=Al+B

1 -25 3 7
=33 -2 -1422 ||6
128 -18./\8

1 [(-2'7)+(5'6)+(3'8) ]

(-2¢7)+(-14+6)+(22+8)
(12+7)+(8+6)+(-18+8)

40
1
===|78
38 [—12 j

XT=(1.05,2.05,-0.32)
x1=40 / 3=1.05

X2=78 [ 36=2.05

X3=12 [ 38=-0.32

3apayva 3

[aHbl koopanHaThl BepwnH nupamuasl ABCD.
A(-3;5;7), B(7;6;7), C(-5; 7;8), D(-3;-9;8)
Hantu:

AnuHy pebpa AB,

yron mexay pedpamu AB n AD

nrowanb rpaHn ABC

obbem nupamngbl

ypaBHeHue npsimon AB

SRRSO

6) ypaBHeHue nnockoctn ABC
7) ypaBHeHVe BbICOTbl, ONyLLEHHOW 13 BepunHbl D Ha rpaHs ABC
Cpaenatb yepTex.

PelweHue:

KoopduHambi sekmopos Haxo0um o ghopmyirie:
X=X-X;Y=Yj-Vi, Z=2j-Zi
3gecb X,Y,Z KoopauHaTbl BEKTOPA; Xi, Vi, Zi - KOOpANHATLI TOUKU Ai; X;, Vi, Zj - KOOPAUHATLI TOYKU Aj;
Hanpumep, ans sektopa AB
X=Xe-X1;,Y=Y2-Y1;,Z2=22-21
X=7-(-3)=10; Y =6-5=1; 2 =7-7 =0
AB(10;1;0)
AC(-2;2;1)
AD(0;-14;1)
BC(-12;1;1)
BD(-10;-15;1)
CD(2;-16;0)

1) OnuHy pebpa AB,
OnuHa BekTopa a(X;Y;Z) BblpaxaeTcsa Yyepes ero KoopamHaTsl (hopMyon:

la] = X2 + Y2 + 72
|AB| =+/102 + 12 + 02 = /101 = 10.05

2) yeon mexdy pebpamu AB u AD

Yron mexay sektopamu ai(Xa;Y1;Z1), a2(Xz2;Y2;Z2) MOXHO HanTu no dopmyne:

__aua

%Y T el « Jao]
roe aiaz = X1Xz + YiYo + Z1Z2
Hangem yron mexgy pedpamu AB(10;1;0) n AD(0;-14;1):
|AD| = /02 + 142 + 12 =197 = 14.036
cos y _10-0+1 '(-14)+0-1:_0.0993

101 - /197

y = arccos(0.099) = 95.699°

3) nnowads epaHu ABC
Mnowaab rpaHn MOXHO HarTu nNo opmyne:

1 .
=5 1al * Ibl siny

roe siny =4/1 - cos y2



Hanpem nnowaab rpaHn ABC
Hangem yron mexay pebpamu AB(10;1;0) n AC(-2;2;1):

IAC| =4/22+ 22+ 12=1[0=3
_10(2)+1-2+01_
101+ 3

siny =+/1-0.5972 = 0.802

Mnowapgb rpaHn ABC

Shec = %lAB| «|AC|siny = %\/101 +4/9+0.802 = 12.093

Ha17|,u,e|v| nnowiaab rpaHn ¢ y‘-IéTOM reoMeTpn4eCcKoro CMbiCria BEKTOPHOIo npon3BeaeHuns:
= % | AB x AC |

BeKTOpHoe npoun3seneHne:

ik

1010

221

1— — 1. 1 1
S=5I"AB x AC | =3]i- 10] + 22k| = 3\[12 + 107 + 222 = 5\[585 = 12.093

cosy

=i(1+1-2+0)-j(10 * 1-(-2)  0) + k(10 * 2-(-2) » 1) = i - 10j + 22k

4) obwem nupamudsl

O6bem nNupamuabl, NOCTPOEHHbIN Ha BekTopax ai(X1;Y1;Z1), a2(X2;Y2;Z2), as(X3;Y3;Z3) paBeH:
X1 Y171
== |X2Y222
X3 Y3 Z3
Haxogum onpegenutens maTpuyubl
A=10°+(2+1-(-14) « 1)-(-2) * (1 = 1-(-14) » 0)+0 * (1 = 1-2 < 0) = 162

101 O
vegl22 1|=2E=2
0 -141

5) ypasHeHue npsmol AB
Mpsamasn, npoxoasLas vyepes Toukn Ax(X1; y1; Z1) U Az(Xz; Yz2; Z2), NPEACTaBRAAETCH YpaBHEHNSAMMU:
X-X1_Y-V1_2-721
X2-X1 Y2-Yy1 Z2-21

+3 -5 -7
YpasHeHue npamon AB(10,1,0) : X10 =Y T = Z 0

6) ypasHeHue nnockocmu ABC
Ecnu Toukm Ar(X1; y1; 21), A2(X2; Y2; Z2), As(X3; Y3; Z3) HE NEexaT Ha OOHOW NPSIMOK, TO NPOXoasLLasn Yepes
HUX NNOCKOCTb NPeACTaBnseTcs ypaBHEHNEM:
X-X1 Yy-y1 Z-21
X2-X1 Y2-Y1 Z2-Z1
X3-X1 Y3-Y1 Z3-21
YpaBHeHue nnockoctn ABC

=0

X+3y-5 z-7
10 1 O =0
2 21

(x+3)(1 * 1-2 + 0) - (y-5)(10 * 1-(-2) * 0) + (z-7)(10 * 2-(-2) » 1) = x - 10y + 222-101 =0

7) ypasHeHue 8bicOmbl, ONyu,eHHOU u3 sepuwiuHbl D Ha epaHb ABC
D(-3,-9,8)
Mpsamas, npoxoasias Yepes Touky Mo(Xo;Yo;Zo) U nepneHamKynsapHas nnockoctm Ax + By + Cz+ D =0
nmeeT Hanpasnsawowmn sektop (A;B;C) 1, 3HaunT, NpeacTaBnseTcd CUMMETPUYHBIMU YPaBHEHUAMU:
YpaBHeHue nnockoctn ABC: x - 10y + 22z-101 =0
X-Xo_Y-Yo_ Z-20
A~ B T C
X-(-3) _y-(-9) z-8 X+3 y+9 z-8
1 T 10 T2 "MT1 0T 22

Cp,enaeM yepTex:
A(-3;5;7), B(7;6;7), C(-5; 7;8), D(-3;-9;8)



C A
Z
A ~58
X
y
D
3apaya Ne4

B npsimoyronbHoM 4ekapToBOW CUCTEME KOOPAMHAT NOCTPOUTL NIMHUW, 3afaHHble YPaBHEHUSIMU.
1) 4x2+2y? = 56x+12y+7
2) y?=-4y-x
3) 5x2+y?=30x+8y-7
PelwieHue:
1) 4x2+2y? = 56x+12y+7
MpenctaBum B BUae: 4x2+2y? - 56x-12y-7=0
UcxogHoe ypaBHeHue onpegenset annvnc (4 > 0; 2 > 0)
Bblgensiem nonHele kBagpathbl:
ans x:
4(X2-27X + 72) -472 = 4(x-7)2-196
ansy:
2(y?-2+3y + 32) -2+3%2 = 2(y-3)>-18
B ntore nonyyaem:
4(x-7)>+2(y-3)? = 221
Pasgenum Bce BbipaxeHue Ha 221
4 2
5210¢7) +557(0-3)° = 1
Monyocu annunca:
a= \/221/2;b =1/xn[221
[aHHOe ypaBHeHNE onpegensieT aNnunc ¢ LeHTpoMm B Touke: C(7; 3)
Hainpem koopauHaTthel pokycoB Fi(-c;0) u F2(c;0), rae ¢ - NONoBUHA paccTosHUs Mexay chokycamm
¢ =\b? - a2 = \[221/; - 221/, = 1/\[221 = 7.43
UTak, dokycel annunca:

F1(7;-12\[221+3), F2(7;1/20[221+3).

CTpoum ypaBHeHMe:

AY

2) y?=-4y-x

Mpeactasum B BUAE: y2+4y = -X

Bbloenum nonHbI KBagpar:

y2+4y +4 - 4= -x unu (y+2)2 = -x+4

YpaBHeHuWe npegcTtaBnaeT cobow napabony ¢ ocammu no Ox. BepwwnHa napabonsl (4;-2). Ocy HanpaBneHbl
BneBo (-x< 0).

BcrnomoraTenbHble Tovkn: x=0,y =0



3) 5x2+y2=30x+8y-7

Mpeactasum B BUae: 5x2+y2-30x-8y+7
WcxopHoe ypaBHeHue onpeaenset annunc (5 > 0; 1 > 0)
Bblaensiem nonHble kKBaapathbl:
ans x:
5(x2-2+3x + 32) -5¢32 = 5(x-3)2-45
ansy:
(y2-2+4y + 42) -1+42 = (y-4)2-16
B utore nonyvaem:
5(x-3)?+(y-4)? = 54
Pasgenum Bce BbipaxeHue Ha 54

S(¢3) 455047 = 1

Monyocu annwunca:

a=3\6:b=3/%s

[aHHOoe ypaBHeHWe onpegensieT annunc ¢ LeHTpoMm B Touke: C(3; 4)

Haipem koopauHaTthkl pokycoB Fi(-c;0) u Fz2(c;0), rae ¢ - nonoBUHaA paccTosHUs Mexay chokycamu
c =/b? - a2 =[54 - 55 = 6:\[¢/5 = 6.57

C y4eToM LeHTpa, KoopamMHaTbl (OOKYCOB paBHbI:

F1(3;-67[6/5+4), F2(3;6\[0/5+4).

y

O6pa3ubl MHAMBUAYanNbHbIX 3af4aHUM Ha NpakTMYeckux paborax. Cemectp 2
O6pasey MHaoMBMAyanbHoro 3agaHusi Ne3
1. Halmu yka3aHHble npederbl (He nonb3yscs npasunom Jlonumaris)

3. 9,2 i 5 A —
X2 e3x-4 232 VX d- ]
11.a) " 3x% - dx +1 ;6)”')X2+3X-10;B) ¥~-3 2 _ g :
1- . 2
lim =25 jim(1 4 4x);
n " Xt 0
. 2X3+3X+2 . x2+2x+]_ : x72X
I SE—22"2  Imi T2 jim——

1.2.a) X058 s 3X2+4;6)""1x2+3x+2;3) x=3.y2x +5-3.

lim 202X 3x Iimi1+§[
o) X

-3

r) tg2x .
2 _ 3 —
13.a) " " X~ 2x% +3 . 6) -23x2 + 8x +4.5) ¥l xi-1
2 3
im—3%" lim{1+sin 253

n* %1- cosbx gy x~0



3x7 +4x" - 3x+2

lim
14.2) *'°  x*+4x-10
|i%ﬂ Iim[
r)x + EX ,ﬂ,) =

2
Iimx +5x - 24 lim

;6);( -12){.2_5){ 3. ) X 3

Zx

)

1- =

Vx+11-3

x*- 4

O6pa3sey nHAMBMAYyanbHOro 3agaHus Ne4
1.  Haldmu uHmeazparn, pesynbmam rpogepums dughhepeHyupo8aHUEM.

1. 3dX 2. 5X8 3
J— | —3+ dx
V4 - x? X
3. 4. 2
1 3 X +2
+ dx dx
I 1+X%  1-x2 Ix2+1
2. Haldmu uxmeeparn, pesynbmam nposepums QughhepeHyUposaHUEM.
" |[sin(—3x)dx % |[cos(5x —1)dx > [V3x+1dx
4. jm dx 5. J'e2X+1 dX 6. -"23—2X dX

3. Haldmu unmeepan, npumeHue Memod UHmMeapuposaHus rno yacmsim. Pe3yribmam rnposepumes

oughghepeHyuposaHuemM. _
" [(x+1)-e¥dx > | [(2x=1)sin2xdx
> | [arctg2x dx | [Inxdx

4. Haumu uHmezpasn om ebipaxeHul, codepxawjux keadpamHbil MpPEeX4eH.

1. 2X -3 2. 2x +1
I 2 dx dx
—6X+25 " Jx2 +6x+25
3. 4.
I ; X+1 dx : X+1 dx
—4x+8 "X +2x+10
5. MsmeHumb rnopsidoK UHMezapupo8aHuUs 8 MIOBMOPHOM UHMezpase, coenas 4yepmex obnacmu
UHMespuUposaHus.
1 1 \/y 2 3 3-y
[dy [f(x,y)dx Jdy [f(x,y)dx
0y 0 —Jo-y?
311 1P 4R R2-x?
[ dx j f(x,y)dy Jax  [f(x,y)dy
-1 0 0

6. Bbiyucnums dsoliHol uHmezpar D

[[£(x,y)dxdy

. lMpedsapumenbHo cOenameb Yepmexx obnacmu

UHMmMeepuposaHus.
NeNe f(x,y) YpaBHEHMS NMHWI, OrpaHnymnBarLLmx obnacTte D
1 y2 y=X,y=2X,X=2,X=4
X
2
X3y2 X2 4 y2 _ R2




° X° +y y=x%y* =X
4 X2 X=2,y=X’yX=1
y:

7. Bbrucniume nnowade nnockol guaypbl, 02paHudeHHOU GaHHbIMU JIUHUSIMU.

NoNe YpaBHEHWS NNHWUN NeNe YpaBHEHUS NNHWI
Yo x=y2-2yix+y=0 ° 3x? = 25y:5y® = 9x
2 y=2-X;y*> =4x+4 ° Xy =4;X+y=5
| y? =ax—x?;y? = 2x ! X+y=Lx+3y=1
(BHe napabonbt) X=Y;X= 2y
‘ 3y? = 25x;5x% =9y 8 p=4sine;p =2sin@

8. Bbiqucnumes obbem mena, OcpaHU4YeHHoeo OaHHbIMU rnoeepxHocmsmu. Hatmu KOOanHambI ueHmpa macc

3Mo20 mena 8 rnpeodrnoioXeHuuU, Ymo OHO 0OHOPOOHO.

NoNe YpaBHEHWSI NOBEPXHOCTEN NoNe YpaBHEHMsI NOBEPXHOCTEN

1 —0)7 =V'X = 3
z=0;z=y;x=0 z=0;z=%x%y=0;
X =4,y =~/25 - x? X+y=4

2 4 . . .
z=0z=16—x?; 2=0z=4/y;x=0;
y=0;Xx+y=8x=0 2X+Yy =06

O6paszsey MHaoMBMAyanbHoro 3agaHus Ne5
1. Halmu obujee peweHue dughgepeHyuanbHO20 ypagHeHUs rnepeoao nopsioka.

X}-’l— :yl]_ + 1N
1.1.

1.2.
1.3.
1.4.

"

X1,

yil- y =2x - 3
I

xyl- ¥y =4/x" +y

W= Ty = Be

¥

_=X
X

yl-cosx - ysinx

[xyf - vl sin
1.5.

1.6.

1.7.
18 Sefx tgydx+secy tgxdy =0

- co< X

(xy? - y?ldx - [x?y + x?dx =0

2. Halmu yacmHble peweHust ypasHeHUU, ydosrnemeopsirouyue 3adaHHbiM HaqdasibHbIM yCITOBUSIM.

21, |yl +4dyl- 12y =8sin 2x yviol =0 y‘ﬁ)}' =0
22 | yll- 6y1+9y =x2 - x +3 vio) =4/3| ylo) =1/27
23 | yll+ay —e2 vio) =0 | ydol =0
24 | yl- 2yf+ 5y = xe™ vio) =1 | yt0l =0
25. |yl+5yl+6y =12cos2x | yl0) =1 | ylo) =3
26. | yi- 5y0+6y =(12x- 7)e* |0l =0 | yd0) =0
27. | yl- 4yl+ 13y =26x +5 viol =1 | ydol =0

3. 3adava Kowu




31. . yll- 4yl =6x? +1 _y<0) =2 ydO) =3
32 ¥l- 2yll+y =16e" yio) =1 ydo) =2
3.3 ¥+ 6yl+ 9y =10e ¥ y(O) =0 ylio) =2

O6pasey nHAMBUAYyanbHoro 3agaHus Ne6 (tecr)



«Psagbi»

OTMeTbTe HOMep NpaBuSIbHOMO OTBeTa. BapuaHTbl OTBETOB

No 3agaHus 1 2 3 4 5
1 o B, Al AB,I 6,B, 1 b
2.,
[aH yncnoson nonoxuTeneHbIn pag =1 . N3BecTHO,
. d ]
im =2 =k, limya =m
nN—w a nN—ow n
4yTO n . Ykaxnte Bce
HEBO3MOXHbIe coveTaHnsa K u m:
A) k <1; m>1;5) k =0; m:oo;B)
k <1; m<1;[-) k >1; m<1;ﬂ) k>1; m>1
2 i 1 1 1 0 1 1
Haitu cymmy papga " Bn+1)En+4) 6 12 3 9
3 Onpenenutb, kKakne psiabl cXoasaTcs: AB B, AB,I Al B
® 1 @ Z4n+l. 2n+l ® In(n+1)
A) n:l%/n-i- 2 1 B) n=12Nn +3’ B)n-l g" ;M)n=t n+l
4 WccneposaTtb Ha CXOAMMOCTbL psfbl A cx. abc. A pacx. O6a cx.ycn. Oba cx.abc. A cx. ycn.
© (=" © (=1)"n? b cx. ycn. B cx. ycn. b cx. abc.
A) n=1(2n + 5)n ' 5) -1 n®+3
5 Haitu pagnyc cxoamMMocTu CTENEHHOrO psiaa 1 2 5 1 10
2 2"(x-5)" 5 =
o - ) 5 2
n=1 n
6 HanTtn obnacTtb cxognmocTy yHKLMOHAmNbHOro psaa 1 1 1 1 1 1 1 1
© 1 —o—— U] =+ —oo,—=U| = +o0 —o0,—— —oo——U| =+ —,+o
D 2 2 2 2 2 2 2 2
n:1(2X) n
7 e3X _1 x x* x 2 x4 x X3 X0 1 x x? 1 x x?
—+—+—+ —t—t— ———t— ———t— —+—+—
Pa3noxuTb B psif, MaknopeHa dyHkumio ~ 9X 3 2 2 2 3 2 2 3 2 2 3 2 2
8 = [ 2sx<0 0 1 2 o 4
X)=
2%, 0<x<2
DyHKLMSA pasnoXxeHa Ha oTpeske

[_ 2;2] B TpUroHomeTpudeckui pag dypbe. SToT psa B

Touke X= 0 CX0auTCA K




Pasnoxutb B pag ®ypbe no cuHycam yHKLMIO

3, 0<x<2
f(x) = X<
0, 2<x<5

.7
x sin —
5

. 7mX
x sin —
5

. mX
xsin—
5




N —

—_

S

[6) IE=N

10.

11.
12.

13.

npOBepI/ITb, BbINONHAETCA N1 Heobxoanmoe ycnosue CXxognumocCTu pdaaa.

1

1

Wccneposatb Ha abCOMOTHYO U YCIOBHYIO CXOANUMOCTb

n=1

Hantu paonyc VI MHTEpPBAaJ1 CXOOAMMOCTU CTENEHHOIo pAaaa Ha KOHUax nHtepsasna cxoguMmMocCTu.

y
—_
n=0

BbluMCnTb NPUONKEHHO ONpeaeneHHbI MHTErpar, UCNonb3ys pasriokeHne noanHTerpanbHoOn yHKUMN B

CT

1

v

Q

{ ]Jrul ) (__l‘:]"__':—__ JT’ (_ 1)” ‘Vin {.(- 1]n -(n +2]

Zln+1? 42 zann +1 .3 :ﬁ—'l(Zn-ll(2n+3].4_n‘—'1 n®+1

: , « n © n? . , = (x +4)°
n +2(X+3:|,| L Zn 6()(-6]‘ VB—
3% 9. 07N +1.3 o= 6n -4, 0=23n" - 2

eneHHon pag. PesynbTathl Nony4mTtb ¢ To4HOCTbIO Ao 0.001.
1
" X Lo X 1 2 2~ 5
X -cos—dx j’vx -sin—dx [x* - dx [vx -In(1+x’)dx
2 0 2.0 3 - 3.0 - 4.0

KoHTponbHas pa6otbl Ne2

Hawnawnte npegen ; V —VX

lim
x—>3 3x% —10X+3

Iima\/9+x—3
Bbluncnute npeaen gyHKumMm o XZ Ty
In (x+1)

Hangnte nponssoaHyto dyHKUMN Y = 5
=

[aHa dyHKumna y = In (x2 —4) . Beluncnute y'"(3).

[V1+e* e*dx.

VA
BuiumcruTe onpeaeneHHsii uxTerpan | COS(X + 77/ 2) dx
0

Hangnte HeonpeaeneHHbIN MHTerpan

©In x dx
BbNVICJ'II/ITe HeCOGCTBeHHbIVI I/IHTeraJ'I NN OoKaxxute ero paCXOJJ,VIMOCTb j X

@

HaitTu yron mexay BekTopamu m UM n, €cnu ‘ﬁ‘:l, |ﬁ|:1, a BekTopol a=3m+2n M1 b=m—n

nepneHankynapHbl.

Haiit 06bem nupamuasi, NOCTPOEHHON Ha BekTopax a = (—12;2;—4) , b= (—4;2;3) ,C=
BbluncniuTe nnoluaas o6nactu, orpaHndeHHon nuHmamn DI X = \N, y+x=2, y=0.

2 2
HanguTte o6bem Tena, orpaHnYeHHoro 3agaHHbIMu nosepxHoctamu: X~ + Y =1 X+ 2y+ z=10, z=0.

BbluncnuTe nHTerpan ij(Z— x?)dx+x(3+y*)dy, L:x*+y’=3.
L

Wccneayinte Ha cxoauMOCTb psif Zun , €CNny ero odLWun YneH 3agaH oopmyrion

l+E+E+z-|-., -1 +g+_3_+ﬂ+,_5_+ 1+£+1+1+... 1 N . R
2 4 6 8 2\"3 3 3/3 9 93 3. 3 5 7 4. 2In2 3In3 4In4d
McenenoBaTtb CXOOUMOCTb YMCITIOBOrO pdaaa.

o 2 w - n - _

In-z” 3 1! zl’_-;ﬂ n i 1:,;.Sr'r 4

n—13n3+1;2_n—1e='“1 -3, nall2n+1 4 no1 6"

(-3:4-3).

hen 3n° +2
sin°n
Wccneayinte Ha cxoauMOCTb psig Zun , ODLMIA YneH KoToporo 3agaH oopMyIiown 5—n
neN
0 n

HaignTe o6nactb cXogMMOoCTH (hyHKLMOHAMNBHOTO paaa Z—ZSin "X
n=1



16.

10.
11.

12.

2 3 p 2

0,25

2
—X
Buiuncrue unterpan | € OX ¢ tounocTsio oo 0,001.

CemecTp 3
O6pasey MHaMBMAYyanbHOro 3agaHusa Ne7

"Monutnyeckmnn ToTanusaTop" - urpa Ans B3pochnbix. B obnactHyto [ymy Tomcka OT KaxQoro okpyra
n3buparotca no 2 genytarta. o nepsomy nsbmpartensHOMy OKpyry 3apermctpuposanu 9 kaHanaaToB, No 2-my,
3-My n 6-my - no 11, no 4-my - 12, a no 5-my - 7 kaHgungatos. Arpok Hayrag oTmedaeTt (n3bupaet) no 2
damunum KaHaMOaToB MO KaxaoMy 13 6 okpyros. KakoBa BepOATHOCTb TOrO, YTO OTragaHbl Bce 12 genyTtatos?

B paBHOCTOPOHHWI TPEYronbHUK, [AfMHA CTOPOHbI KOTOPOro paBHa a , Haygady OpocaeTca ToOuKa.
BeposTHOCTb nonagaHnsi TOYKM OAdMHAKoBa MO BCEW MMOWaau TpeyronbHuka. B TpeyronbHuk BnncaHa
OKPY)XHOCTb, B 3Ty OKPY>XHOCTb BNMcaH kBagpaTt. KakoBa BepoOATHOCTb TOro, YTo Haygady OpolleHHas B
TPeyronbHWK TOYKa nonasna B OKPY>XHOCTb, HO He nonana B 3TOT KBagpaT?

B marasuHe paboTtatoT 10 npoaaBuoB, U3 HUX 6 XXeHLMH. B cMeHe 3aHaTbl 3 npogaBua. KakoBa BepoATHOCTb
TOro, YTO BCE OHW MY>XYUHbI, XOTS Obl 1 Npogasew, MyXXynHa?

B mexaHusm Bxogdat 3 oguHakoBsble getanu. PaboTta mexaHusama Hapylwaetcs, ecnv npu ero cbopke 6yayT
noctaBneHbl XOTA Obl 2 getanu, pasmepa, 6onblie 0603HaYeHHOro Ha depTexe. Y cboplumka octanocb 12
aetanen, n3 kotopbix 5 6onblwero pasmepa. KakoBa BEpOATHOCTb HOpMarnbHOW paboTbl MexaHwsMa, ecrniu
cbopLumk bepeT getanu Haygady?

B marasunH noctynunu tenesnsopbl Tpex dupm. OT nepson pmpmbl noctynuno 20 Tenesm3opos, OT BTOPON -
10 TeneBn3opoB, 1 OT TpeTben - 70 TeneBn3opoB. BeposaTHocTn Bpaka y kaxaon MpMbl COOTBETCTBEHHO
paBHbl 0.02; 0.03 u 0.05. KakoBa BEpPOSATHOCTb TOro, YTO Cry4valiHO NpUMOOpEeTeHHbI TeneBusop Oyaet
Ka4yeCTBEHHbIM?

VimeeTcsa AecATb OAMHAKOBbLIX YPH, M3 KOTOPbIX B AEBATW HaxXoAsATCA MO ABa YepHbIX 1 Mo ABa benbix wapa, a
B OOHOW — MATb 6enbiX U OOUH YepHbIA wWap. M3 ypHbl, BoibpaHHOW Haygady, nasnedeH 6enbivi wap. Kakosa
BEPOSATHOCTb TOrO, YTO LUAP M3BNEYEH U3 YPHbI, coaepxallen naTe 6enbix wapos?

bartapes npoussena 6 BbicTpenos no o6bekTy. BeposaTHOCTL nonagaHnsa B o6bekT npu 1 BeicTpene pasHa 0.3.
HanTu: a) HanBeposTHeNLwee YNCNOo NonagaHuing 6) BEPOSTHOCTb HaMBEPOATHENLLIErO YnCna NonagaHuin.
Umeetca cetb n3 10 000 anemeHTOB, BEpPOATHOCTb BKIMIOYEHWUS KOTOPbIX He3aBucuma un pasHa 0.6. Yemy
paBHO HaMBEPOSITHENLLEE YNCIO BKIMIOYEHHbIX 3NIEMEHTOB 1 COOTBETCTBYIOLLASA €MY BEPOSATHOCTL?

CnydyanHas BenvumnHa X pacnpegeneHa no 3akoHy:

L x| 1] o[ 1 |
| P e[ 12[ 13]

—
A cnyyanHas BenuyvHa Y =x Yemy paBeH KoathpuUNeHT Koppensaumm?

CnyvaiHas Benu4ymMHa 3agaHa (pyHkuMen pacnpegeneHus:
3

X
F(x) :%1- X_g’ X Z Xy (XD >0).~

%O X < X;.

Heobxoanmo HanTtu: f (), Mx], DIx]

O6pazey nHauBMAyanbHoro 3agaHus Ne8 (tecr)
Ecnu kaxpabii 0OBbEKT reHeparnbHOM COBOKYNMHOCTM UMEET OOUHAKOBYH BEPOSATHOCTb NOMacTb B BbIOOPKY, TO
BblOOpKa Ha3bIBAETCS:
1) npoctowu; 2) NOBTOPHOW; 3) 6ecnoBTOpHON;
4) penpeseHTaTUBHON; 5) reHepanbHoW.
Kakow 13 npuBeAeHHbIX HUXKE CTAaTUCTUYECKMX BapUALMOHHBIX PSBOB-IBASSTCH-HUHTEPBAREHEIM-PAAOM?2
1) 1,1,2,3,5,-1,0. 4) (1; 2 (2; 3) |(3;4) (4

2) T 2] 34 3 |3 5 4

311, 1,22, 3, 3,3,3, 4|4 5) 1 {2 (2 (2]3) B

2 3 2 5 4

3. ViHTepBanbHbIN BapMaLMOHHbIV psg rpadonyeckn MOXHO M306pasnThb:

1) MOMWUroHOM U MMCTOrpaMmon;
2) TOMbKO MOSIMIOHOM;
3) TONbKO rMCTOrpamMMon;



4) rmcTorpammMon 1 KyMynsTUBHOW KPUBOW;
5) NOMWUroHOM 1 KYMYFATUBHOW KPUBOW.
4. BoibopoyHoe cpeaHee kBaapaTUYHOE OTKIMOHEHWE nokasblBaeT
1) mepy pasbpoca OTHOCUTENBHO CPEAHErO, BblpaXXEHHYI0 B KBaApaTHbIX eAUHULAX BapyaHT;
2) Mepy pas3bpoca OTHOCUTENBHO CpeaHero, BbIpaXXEHHYI0 B TEX XXe eAnHMLaX, YTO 1 BapuaHThl;
3) CMMMETPUYHOCTb OTHOCUTENMBHO NpsMon X = M[X];
4) cpepHee 3HavYeHvie, BOKPYr KOTOPOro rpynnupyoTCa BapuaHThbl;
5) «OCTPOBEPLUMHHOCTLY UMW «MNIIOCKOBEPLUMHHOCTBY rpaduka yHKLMmM pacnpeaeneHns
5. [loBepuTenbHbIN MHTEPBaN ANs MaTeMaTU4ecKoro OXmaaHusa NPy HEM3BECTHOW reHepanbHOW aMcnepcun nveet
BUA:

1) X—t(P,n-1)-

* *

> <M[x]<X+t(P,n—1)-jﬁ;

Jn

(0] o)

\/ﬁ<M[X]<X+t(P)'\/ﬁ;

S -
\/H<M[x]<x+t(P)-\/ﬁ;

9 X=t(P.n—1) = <MD <X+t(P.n-1)- =

* *
5) S -y, <6<S -y,
6. ToyeyHasi oueHka, kOTOpasi MUMEEeT HaUMEHbLLY AWCNEPCUI0 CPeAU BCEX BO3MOXHbIX HECMELLEHHBbIX OLEHOK
TOro XXe napameTpa, Ha3blBaeTcs
1) adhhekTmBHOM 2) HeadhbbeKkTnBHON 3) cocToATensHON
4) HecoCTOATENbHON 5) ueHTpanbHoM
7. lNpu npoBepke rMNoOTesbl O paBEHCTBE MaTeMaTUYEeCKUX OXuAaHun Habnogaemoe 3HaveHvue KpuTepus
CpaBHMBAIOT C KPUTUYECKOWN TOYUKON pacnpeneneHus:
1) CtblogeHTa; 2) ®unwepa; 3) MNMupcoHa; 4)laycca; 5)HopmanbHoro.
8. UTo He Hago genatb Npy NPoBepKe CTaTUCTUYECKON rMNoTe3bl O TEOPETUYECKOM 3aKOHe pacnpeeneHus:
1)onpeaennTb OCHOBHYIO rMnoTesy;
2)HaiiTn foBepUTEnbHbIE MHTEpBarbl AN OLEHKN NapameTpoB;
3)3agatb ypoBEHb 3HAYMMOCTU UNU JOBEPUTENBHON BEPOATHOCTY;
4)HanTN YUCIOBbIE XapaKTepPUCTUKK;
5)BbluMCNIUTE HabnogaeMoe 3HavYeHne KpuTepus

2) X—t(P)-

3 X—1(P)-

KoHTponbHas pa6ota Ne3

1.  Tpw He3aBUCUMBIX MccregoBaTensi NPOUM3BOAAT U3MEPEHUS (PMU3NYECKOW BeNUYUHbLI. BepoaTHOCTb owmnbku
npu cunTbiBaHuM ¢ npmnbopa — 0,1; 0,15 n 0,2. HangmTte BEpOSTHOCTb TOrO, YTO XOTS Obl OOUH UCCneaoBaTenb
owmbeTcs.

2. Tpu BbIDOPOYHOM KOHTPONE BEPOATHOCTb TOrO, YTO AeTanb He ByaeT npokoHTponupoBaHa — 0,2. Hangute
BEPOATHOCTb TOro, 4to cpeam 400 getanen HenposepeHHbIMU okaxyTcs 90.

3. B ypHe 6Genble n 4epHble wWapbl nepemelaHbl B OTHOWweHUM 5:2. Llap BbIHMMAOT, PErucCTpUpyoT W
BO3BpaLLaloT B ypHy. CocTaBbTe 3aKOH pacnpenenenuns yncna 6enbix WwapoB B BbIOOPKE 13 TpeX LLapoB.

4. HenpepbiBHasa crnyvanHasa BenvynHa 3agaHa yHKunen pacnpegeneHus

0, x<0,

2

F(x) = XT 0<x<2,

1, x>2.

HanguTte yncnoBble xapakTepUCTUKM AaHHOW CryYanHOW BENUYNHBI.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

Bonpochl k 3a4eTy
Onpegenutenu 2-ro n 3-ro nopsiaka U UX OCHOBHbIE CBOWMCTBA.
MwuHop 1 anrebpaundeckoe gononHeHne. PasnoxeHve onpeaenvTens no afieMeHTamM CTPOoKU unu ctonbua.
MoHaTue o6 onpegenuTtene n-ro nopsgka. Ero BbiumMcneHuve.

W=



13.

14.

15.
16.
17.

18.

19.

20.
21.
22.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,
25.
26.
27.

Cucrtembl NUHeENHbIX ypaBHeHUn. ®opmynbl Kpamepa.

Matpuubl, ux Bugel. Onepaumm Hag MaTpuyamMmm U X CBOMCTBA.

O6paTHasa maTtpuua. Ee BblumcneHme.

PelueHune cuctem nUHENHbIX YpaBHEHWN C MOMOLLIbIO 06paTHOWM MaTpuLbl.

Panr matpuubl. Teopema KpoHekepa- Kanenw.

MeToa Naycca.

BekTopebl. JInHeHble onepaumu Hag BEKTOpamMu 1 X CBOMCTBA.

OpTbl, AekapToBa cucTtema koopavHat. PasnoxeHne BekTopa no opTam.

CkansipHoe npousBegeHve BekTopoB. Ero cBowcTBa M BblYMCHEHWE B OEKApTOBbIX KOOpAuMHaTax. Ycrnosue
OpPTOroHanbHOCTW BEKTOPOB.

BekTopHOe npou3BefeHne BeKTOpoB. Ero cBOMCTBa M BblMUCIEHME B OEKapTOBbIX KoopauHaTax. Ycrnosue
KOMNNUHEeapHOCTW BEKTOPOB.

CmellaHHoe npou3BedeHne BEKTOPOB. Ero CBOMCTBa 1 BblYMCIEHUE B OeKapTOBbIX KoopauHaTax. Ycnosue
KOMMNMaHapHOCTM TPeX BEKTOPOB.

YpaBHeHMe NNOCKOCTU B HOPMaribHOW, BEKTOPHOW 1 KoopauHatHon cpopme. ObLiee ypaBHEHME NNOCKOCTH.
YcnoBue napannensHOCTU 1 NepneHanKYyNApHOCTU MIOCKOCTEN.

BekTopHOe, kaHOHMYEeCcKoe U napameTpuyeckoe ypaBHeHue npsamoin. Npsmas kak nMHusa nepeceyeHuss AByX
NMOCKOCTEN.

Onpepenenue METPUYECKOro NpocCTpaHCcTBa. Mpumepbi. Mpegen oToOpakeHwus. Mpegen
nocrneagoBaTenbHOCTU, npeaen yHKLMU OOHOM U MHOrMX nepemeHHbIX. MNpeaen B 6eCKOHEYHO yaaneHHon
TOYKe.

BeckoHeyHo manble (BM), 6eckoHeyHo Bonblune (BB), orpaHuYeHHblE 1 OTAENUMbIE OT HYMSA BEMUYMHBIL. WX
OCHOBHbIe cBoicTBa. OCHOBHbIE CBOWCTBA Npeaesnos.

CpaBHeHue BM n Bb. 3kBuBaneHTHble BM 1 BB. Nx cBolicTa.

MepBbIi 1 BTOpOW 3aMmevaTenbHble npeaensl. Mx cneacteusa. Tabnuua skBnBaneHTHbIX BM.

HenpepbiBHOCTbL 0TOBpaeHWs. HenpepbIBHOCTb YMCNOBOW (OYHKLMU OOAHON U MHOMUX NEePeMEHHbIX.

Bonpochbl K 3K3ameHy

OpHocTopoHHME npegenbl. Touvkn paspbiBa M ux knaccudpmkaums. CBowcTBa (PyHKUWMA, HEMPEepbIBHLIX Ha
oTpeske.

OnddepeHumnan otobpaxeHus. OuddepeHuman u npomnsBogHasi YMCIIOBOM (PYHKUMM OAHOW MNEPEMEHHOMN.
Tabnvua Npon3BOaHBbIX.

YacTHble npou3BogHble M NonHbi  guddepeHuman GyHKUMM MHOMMX nepemeHHblx. [lpousBogHass wn
onddepeHuman CnoXHONn QYHKUMN MHOTMX NepemMeHHbIX. NMponsBogHast HeSABHOM (OYHKLMW OQHOM M MHOIUX
nepemMeHHbIX.

lMpousBogHble ¥ AuddepeHumansl BbICLUMX NOPSAAKOB ANA  YHKUMW OOHOW nepemMeHHoW. YacTHble
npoussogHble u anddepeHumnansl BbICLUMX NOPSAKOB ANS (PYHKLUUM MHOTUX NePEMEHHbIX.

CeonctBa yHKumn, audpdepeHumpyembix Ha WHTepBane: Teopembl Pons, Ilarpanxa, Kowwu. Packpbitue
HeorpepaeneHHocTen no npasuny Jlonutans.

dopmyna Tewnopa Ana yHKUMM ogHom nepemeHHow. [MpeactaBneHne no dhopmyne Tennopa OCHOBHbIX
anemMeHTapHbIX PyHKLMI. BeiageneHune rmasHon Yactn BM ¢ nomolsio popmynel Tennopa.

MpunoxeHne dopmynbl Telnopa K uccnegoBaHuio yHKUMK: Bo3pacTaHue, ybObiBaHWe, 3KCTPEMYMBI;
BbIMYKMOCTb, BOTHYTOCTb, TOYKM Nepernba. ACMMMTOThI NIIOCKUX KPUBBIX.

®opmyna Tennopa AnNg OYHKUUM MHOMMX NepemMeHHbIX. JlokanbHble N YCNOBHblE 3KCTPEMYMbl YHKLUN
MHOMMX NepeMeHHbIX.

"nobanbHble 3KCTPEMYMbI (PYHKLUN MHOTUX NepeMeHHbIX. [pousBogHas no HanpaeneHuto. MpagneHT.
HeonpepeneHHbI nHTErpan n ero cBOMCTBA.

OnpeaeneHHbIn UHTerpan 1 ero CBONCTBa.

WHTerpan no mepe obnacru.

BbluncneHve onpegeneHHoro nHterpana. ®opmyna n HototoHa-JTlenbHuua.

WHTerpupoBaHue nytem 3ameHbl MepeMeHHON 1 Mo YacTaAM.

HecobcTBEHHbIE MHTErPanbl U UX CBOMCTBA.

MprumeHeHne onpeaeneHHoro MHTerpana B 9KOHOMUKE.

Pagbl ¢ nonoxuntensHbIMU YrieHaMu.

Mpur3Hakn cxoanMMocTy pSA0B C NOMNOXMTENbHBIMK YneHamu: OJanambepa, Kowun-pagvkansHeii. Kowwm-
WHTEerpanbHbIA, CpaBHEHWS!, HEOOXOOUMBIV NPU3HAK.

3HakonepemMeHHble psabl. Teopema JlenbHuua.

Mpun3Hakn cxoanMoCTy 3HaKoYepeayoLMXCS PSAOB.

®yHKuMoHanbHble psaabl. ObnacTe CX0AMMOCTU, paBHOMEPHAas CXOAMMOCTb.

CreneHHble pagbl. Teopema Abens. NHTepBan n paguyc CXOAMMOCTH.

Pag Tennopa. PasnoxeHne yHkuun B pag Tennopa.

PasnoxeHune anemeHTapHbIxX PyHKLUMIW B psaa Tennopa.

OO6bIkHOBEeHHbIE AnddepeHumnanbHble ypaBHeHns. OCHOBHbIE NOHATUS U 3adada Koww.

OuddepeHumnansHble ypaBHEHUS € pa3fensiowmmMnuca nepeMeHHbIMU.

JlnHenHble anddepeHumnansHblie ypaBHEHUS NepBOro nopsiaka.



28. OgHopoaHble anddepeHLUnansHble ypaBHEHMS NepPBOro nopsiaka.

29. [BoiiHble nHTerpansl. OCHOBHbIE CBONCTBA.

30. BbluncneHne ABOMHbIX UHTErpanos.

31. [1BonHOM nHTErpan B NOMAsipPHbIX KOOpAMHAaTaX.

32. TpowHble uHterpansl. OCHOBHbIE CBOWCTBA.

33. BbluncneHune TpOMHbIX UHTErpanos.

34. TporHOM NHTErpan B UMNMHAPUYECKNX KOOpAMHaTax.

35. TporiHon nHTerpan B chepmnyeckmx KoopauHaTax.

36. KpuBonuHenHble nHTerpansol.

37. BbluncneHuve kpmBonuHenHblx nHTerpanos. dopmyna MpuHa.

38. To4euyHble 1 MHTepBarbHbIE OLEHKN NapaMeTpOoB pacnpeaeneHnsi reHepasnbHOM COBOKYMHOCTH.

39. lMNpoepka rnnotes. OCHOBHbIE NOHATUSA:HYNEBAsA Y KOHKYpUPYHOLLAsa runoTesbl, OLWNOKM NepBOro

W BTOPOro poAa, ypoBEHb 3HAYMMOCTUN rMnoTe3bl,0b6nactb NpUHATUS runoTesbl. Kputuyeckas

obnacTtb. [JMCNepCrOHHbIN aHanms.

40. KoppensiuMoHHO-perpecCcnoHHbIn aHanuns. KoadpumumeHT Koppensaumm, ero CBOMCTBA.

41. KoadhpmumeHT perpeccum, ero CBOMCTBA. YpaBHEHME NTIMHUUN pErpeccumn.

42. Obwas cxema 3agavv NMHENHOro NPorpaMmM1MpOBaHUS.

43. Npadhuyecknin metoq pelueHus 3agad Jrl.

44. OnpegeneHve oNTUManbHOro nnaHa.

45. Kakne metogbl cbopa uHopmaumm Bbl 3HaeTe?

46. HasoBute npumeHsieMble Bamu cnocobbl nomcka, KpUTUYECKOro aHanmaa U cuHTesa uHdopmaumm npu
n3ydeHum pasgena «JlmHenHas anrebpay.

47. Kakomn ka4eCTBeHHbIN MeTof cbopa MHOopMaLUn Bbl UCMONBb30OBaNM Npy 3y4eHUn maTemMaTnyeckomn
CTaTUCTUKN?

Bonpockhl k 3a4ety
OCHOBHbIE NOHATUS TEOPUM BEPOSTHOCTEMN.
Knaccuyeckoe n cTaTucTmyeckoe onpegeneHme BeposSTHOCTEN.
dopmyna nonHown BeposTHocTu. Popmyna Baneca.
CnyyvaliHble BENMYMHbI. YNCroBble XapakTepUCTUKM CryYanHbIX BENNYNH.
3akoHbl pacnpeaeneHunst Criy4anHbIX BENNYNH.
HopmanbHbI 3aKOH pacrnpeneneHus.
PaBHOMepHbI 3aKOH pacnpeneneHus.
lMokasaTenbHOe pacnpenerneHne.
3akoH [Myaccona.
10. BrHOMManbHbIN 3aKOH pacnpeaeneHus.
11. TNpeomeT maTeMaTUYECKON CTAaTUCTUKN.
12. TeHepanbHas coBOKYNMHOCTb. Bbibopka. BapnaunoHHbIn psa.
13. [mucTorpamma 1 NOMMIoH.
14. CratucTmyeckne xapakTepucTvKn BapuaumMoHHbIX pAAoB: BbiIbOpoyHas cpedHss, BbibopodHasa gucnepcus.
15. MomeHTbl BapnaumoHHOro psiaa
16. To4euHble OLEeHKN NapamMeTpoB pacnpeeneHns reHepanbHON COBOKYMHOCTH.
17. WHTepBanbHble OLEHKN NapamMeTpoB pacnpeaeneHns reHepanbHOn COBOKYMHOCTH.
18. 'unoTesa o 3akoHe pacnpefeneHns reHepansHOU COBOKYMNHOCTH.
19. TpoBepka rmnoTesbl 0 3aKoHe pacnpeneneHns no KpuTepusim cornacus:
20. Kputepumn lNupcoHa;
21. Kputepui Konmoroposa;
22. Kputepwuin CTblogeHTa.
23. KoppensunoHHbIN aHanus.
24. PerpeccuoHHbIN aHanus.
25. [ncnepcuoHHbIN aHanus.
26. [llocTaHoBKa 3agayvn JIMHENHOro NporpamMMMpoBaHuUS.
27. O6was cxema 3agayu NMHEVHOro NporpaMMmnpoBaHus.
28. [padmyecknin meton pelueHus 3agad Jrl.
29. OnpepeneHue onNTUManbHOro nnaxHa.

NGO~ WN =

MpumepHan cTpykTypa 6uneta
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Kadbeapa MHxeHepHbIx mexHooaull

3K3AMEHALMOHHbIA BUNET Ne 1

no avcumnnuHe (Moaynto) «Mamemamukax
Kop HanpaBneHus noarotoBkm (cneumansHoctn) 13.03.026@ Caml TY Cemectp 1

1. CucTembl NMMHENHBIX ypaBHeHn. ®opmynbl Kpamepa.
2. Ycnosue napannensHOCTU 1 NepneHanKYnapHOCTY NNOCKOCTEN.
CocraBwun: YTBepxaato:
CT.npenogaeaTerb W.A.lMNonoBea 3aB.kadegpon A.A.UblHaeBa
(nodnucs) (nodnucs)
« » 20_ . « » 20__r.

3. MeTtogmyeckne matepuansl, onpegensiowme npouenypbl OoleHMBaHUA 3HAHUN, YMEHUIN, HaBbIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusyloLwme npouecc hopMMpoBaHUA KOMNETEeHLIMN

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMEXYTOYHOM aTTecTaLum no AUCLMUMNNNHe

Tabnuua 5
MepuognyvHOCTbL N Cnoco6 y4yeTta
Buabl
Ne HanmeHoBaHue cnoco6 npoBeneHUs MeToabl MHAMBUAYanbHbIX
BbICTaBnsieMbIX -
n/n | oueHO4YHOro cpepcTBa npoueaypbl OLeHUBaHuA oLeHOK LOOCTWXEHUH,
OoLeHuBaHuA oby4arowmnxcs

WHomBuayanbHble
3apaHuns

cMcTeEMaTUYECKn Ha
NPaKTU4ECKNX 3aHATUAX
/MMCbMEHHO 1 YyCTHO / B
NYHOM KabuHeTe

SKCNEPTHbIN

no nATMOannbLHOM
Lwkane

BEOMOCTb TEKYLLEero
KOHTpOns

KoHTponbHbIe paboThl

cuctemMaTmnyeckn Ha
NPaKTUYECKNX 3aHATUAX /

9KCNEPTHbIN

no NATMOannbLHOM
LKkane

BEAOMOCTb TEKYLLEero
KOHTpOns

NMMCbMEHHO N YCTHO /B
NNYHOM KabuHeTe

3. |lMpomexyTo4yHas

aTTecTtauna — BONpocChbl K
3a4eTy, 3K3aMeHy, 3a4eTy

N0 OKOHYaHUN N3y4eHna 3KCNepTHbIN 3a4TeHo / 3a4yeTHaaA n

ancumnnimHbl/ YCTHO " He3a4TeHo, no 9K3aMeHaunoHHasaA

NMNCbMEHHO naTMbannbLHON B€JOMOCTb, 3a4eTHas
LKane KHWXXKa

3.2, KpVITepMVI U WWKana oueHuBaHuA pe3ynbTaTtoB U3y4eHnsa gaucumniinHibl BO BpeMA 3aHATUM (TEKyLI.WIﬁ

KOHTPOIJb yCHeBaeMOCTVI)

KpVITepVIVI oueHUuBaHUA nHonBuayanbHbIX 3agaHumn

Tabnuua 6
LLikana oueHnBaHuA KpuTtepuu oueHku Kon-so
6annos
«OTNNYHO» CTyneHT nokasblBaeT MONHble W rnybokne 3HaHUs MporpaMMHOro martepuana,
NOrMYHO W apryMEHTMPOBAHO OTBEYAET Ha MOCTaBMEHHLIA BOMPOC, a Takke
AOnornHuTenbHbIe BONPOCHI, NoKa3aTenu penTuHra (Bce npegycmoTpeHHble P14 (41-50)
yyebHble 3a4aHUs BbIMOMHEHbI, KAYECTBO BbIMOJNIHEHNUS GONMbLUIMHCTBA M3 HUMX Garnnos
OLeHEHO Yncnom 6annos, 6rM3KUM K MakCUManbHOMY).
«XopoLuo» CTtyneHT nokasbiBaeT rrnybokue 3HaHWs MporpaMMHOro Matepuana, rpamoTHO
ero uanaraeTt, AOCTAaTOYHO MONHO OTBEYaeT Ha MOCTaBMEHHLIN BOMPOC U
OOMOSHUTENbHbIE  BOMPOCHI, yMeno  ¢opmynupyeT  BbIBOAbI,  Aonyckast (31-40)
He3HauMTeNbHbIE MOrPELLHOCTN, NMoKasaTenu penTuHra (Bce npeaycMOTPEHHbIe 6annos
P y4yebGHble 3agaHns BbINOSHEHbI, KAYECTBO BbIMOSTHEHUS HU OAHOIO U3 HUX HE
OLlEHEHO MaKcUMarsbHbIM YMcrioM 6annos).
«YO0BMEeTBOPUTENBHO» CTyOeHT nokasbiBaeT AOCTATOYHblE, HO Hernybokme 3HaHMs MNpPOrpamMmmHOro (21-30)




mMaTepuana; npv oTBeTe He JonyckaeT rpybbix OWMOOK Mnu NpoTUBOPEYMN,
Of4HaKo B (HOpPMyNMpoBaHMM OTBeTa OTCYTCTBYET [OJDKHAsi CBSA3b Mexay
aHanu3oMm, aprymeHTauvein n BbiBogamu, O5is MOSyYeHUs MpaBWUibHOrO OTBETa
TpebyeTca YTOYHSAOLWME BOMPOCHI, AOCTUTHYTbl MWHMMAarbHbIE WM  Bbllle
nokasaTenv penTVHIOBOM OLIEHKN MPU Hannyun BbINOMHEHUS NPeyCMOTPEHHbIX
P4 yuebHbix 3agaHui

6annos

«HeypoBneTBoputensHO» (1-20)
OTBeTbl Ha BONPOCHI AaHbl HE BEPHO
6annos
Kputepum oueHUBaHUA KOHTPONbHbIX paboT
Tabnuua 7
LLikana oueHMBaHuA KpuTtepun oueHku Kon-so
u P P u 6annos

«OTnNUYHO»

BbICTaBnAeTCAd, eCclin CTyaAeHT akKTUBHO pa60TaeT B TeYyeHue BCero 3aHATUA,
OaeT noJiHble OTBEeThbl Ha BOMNPOCHI NpenoaaBaTena B COOTBETCTBUWX C NJiaHOM
npakTn4eckoro nnn na6opaTopHoro 3aHATUA U NOKa3blBaeT Npu 3TOM rny60|<oe
OoBMnajeHve MaTepuanoMm, COOTBETCTBYIOLIEN nuTepaTypon, crnocobeH

Bblpa3nTb COBCTBEHHOE OTHOLLEHWE K AaHHOW npobneme, nposienset ymeHue|(41-50) 6annos

CaMOCTOATENbHO W apryMeHTMpOBaHHO u3naratb Martepwvan, aHanvM3npoBaTb
ABNeHns W dakTbl, Aenatb CcamocTosATeNbHble 00600LeHus ©  BbIBOAHI,
NpaBuUmMbHO BbINOMHSAET y4ebHble 3agauyn, ponyckad He OGonee 1-2
apugmeTnyeckmMx oLMBOOK N ONMUCOK.

«XopoLuo»

BbICTaBNSETCA MpU ycrnoBuu cobnopeHus crnepyrowmx TpeboBaHui: CTyaeHT
aKTMBHO paboTaeT B TeYeHME MNPaKTUYECKOro Wnu nabopaTopHOro 3aHsTUs,
BOMPOCHI OCBELLEHbI MOJTHO, N3INOXEHNs1 MaTepuana normyeckoe, 060CHOBaHHOe
dakTamu, CO CCbIIKaMM Ha COOTBETCTBYHOLLUME NUTEpaTypHble WCTOYHUKM,
OCBELllleHMe BOMPOCOB 3aBepLUEHO BbIBOAAMW, CTYAEHT OOHapyXun ymeHue
aHanunanMpoBaTb (PakTbl U COOLITUA, @ TakKe BbINOMNHATL y4ebHble 3agaHms. Ho B
oTBeTax AonyLleHbl HETOYHOCTU, HEKOTOPbIE HE3HaYUTENbHbIE OWNOKN, nMeeT
MECTO He[oCTaTovHasi apryMEHTUPOBAHHOCTb MNpW W3MOXEHUVM MaTepuana,
HEYETKO BbIPAXXEHHOE OTHOLLEHME CTyAeHTa K daktam U cobbITuaM unu
ponyweHsl 1-2 apudmeTtnyeckme u 1-2 normyeckme oLMOKUM NpU peLleHum
NpakTU4ecKnx 3agau.

(31-40) 6annos

«y,D,OBJ'IeTBOpVITEJ'IbHO»

BbICTaBNsI€TCS B TOM Criyyae, Korga CTyAeHT B LiefloM OBriajen CyTu BOMpOCOB
no daHHOW Teme, OOHapyXuBaeT 3HaHMe maTepuana un y4yebHon nutepaTypsl,
nblTaeTca aHanuaupoBaTb akTbl M cobbiTuA, genaTtb BbIBOOAbl W pellaTb
3apgayn. Ho Ha 3aHaTum BegeT cebsA macCuBHO, OTBEYaEeT TOMbKO MO BbI3OBY
npenogasaTend, AaeT HENosnHble OTBETbl HAa BOMPOCHI, AOMycKaeT rpybblie
OWMBKM NpU OCBELLEHUM TEOpeTM4ecKoro marepvana wunu 3-4 nornyeckux
OLWMBOK NpU peLIeHNN NPaKTUYECKMX 3afau.

(21-30) 6annos

« HeyD,OBHETBOpVITeJ'IbHO»

BbICTaBnAeTCA B Clny4ae, korga CTyaeHT 06Hapy)KVIJ'I HECOCTOATENIbHOCTb
OCBETUTb BOMNPOC BOMPOCHI OCBEeLLEeHbl HEMPaBUIbHO, beccucteMHo, ¢ pr6bIMVI
owmbkamu, OTCYTCTBYOT NOHUMaAHUA OCHOBHOM CyThn BONpPOCOB, BbIBOAbI,

0606L1eHns, obHapyxeHO HeymeHue pellatb yd4ebHble 3agavn. HeTouHocTb,|(1-20) 6annos

HEYEeTKOCTb B OCBELLEHMN BOMPOCOB, a TaKke odHa apudmMeTmyeckas olimbka
CHWXAIT MakcMMarbHyto oueHky Ha 0,5 6anna, ogHa nornyeckasi owmnbka unm
owmbka no CyTu Unu cogepkaHnem JaHHOro BOnpoca.

O6wume KpuTepuun un WKana oueHuBaHuA pe3ynbTaToB ANA AoNyCKa K npome)KyTom-loﬁ aTTectaumum

Tabnuua 8
HanmeHoBaHue OLLEHOYHOro cpeacTBa BannbHas wkana
1. MHavsmayanbHble 3agaHus 0-50 6annos
2. KoHTponbHble paboThbl 0-50 6annoB

WUtoro: 100 6annos

MakcumanbeHoe konmyectBo 6annoB 3a cemectp — 100. Ob6y4varowmics OOMyCcKaeTCs K 9K3aMeHy npu
ycnoeuun 51 n 6onee HabpaHHbIX 3@ cemecTp 6anmnos.

3.3. KpMTepMM U WWKana oueHUBaHuA pe3ynbTaToB U3y4eHNA gUucumninHbl Ha npome)KyTquoﬁ aTrTecTauuu

OcHoBaHMEM [ONsi onpedeneHusl OLEHKW Ha 9K3aMeHax CIyXWUT YpoBeHb OCBOEHWS 0By4aloLmMmucs
maTtepuana u hopM1poBaHNa KOMNETEHLUWI, NPeayCMOTPEHHbIX MporpaMmon y4eBHo AUCUMUNIIHBI.

YcneBaeMocCTb Ha 3a4eTe OnpeaenseTcs OUeHKaMm: «3a4TEHO», «HE 3a4TEHOY.
OLueHKy «3a4YTeHOo» norny4yaeT obyyaloLmincs, OCBOVBLLWIA KOMNETEHLMN OAMCLUMMNNMHBI HA BCeX aTanax ux
dopmupoBaHmss Ha 51-100 %, nokasaBlUMA BCECTOPOHHEEe, cUcTeMaTuyeckoe W rnybokoe 3HaHue y4eGHOro
maTepuana, ymeHue cBODOOAHO BbLINOMHATL 3adaHus, NpedycMOTpeHHble paboyelt NporpaMmoii, YCBOMBLLWIM
OCHOBHYIO 1 03HAKOMITEHHbIN C AOMNONHUTENBHOW NUTepaTypoii, PEKOMEHA0BaHHOW NPOrpaMMo.




OLeHKY «He 3a4TeHOo» nornyyaeT obyyaloLunincs, OCBOMBLLMIA KOMMNETEHLMM OUCLIMMIMHBLI Ha BCEX dTanax
ux popmmpoBaHus MeHee YeM Ha 51%, obHapyxuBLLeMy nNpobenbl B 3HaHWUSIX OCHOBHOMO yyebHOro marepuana,
JonyCcTUBLLEMY MPUHLUMNNAanNbHbIE OLWMOKN B BbINOMHEHWUM NPESYCMOTPEHHbLIX paboyert NnporpammMon 3agaHui.

Lkana oueHMBaHuA pe3ynbTaToB

Tabnuua 9
MpoueHTHas wkana OueHka B cucteme:
(Mpu ee ncnonb3o0BaHMK) «3a4YTEHO - He 3a4TEeHO»
0-50% He 3a4yTteHo
51-100% 3auyTeHo

YcneBaemMoCTb Ha  9K3ameHe  onpefensieTcs  oueHkamu: 5 «oTnudHO»; 4 «xopowoy; 3
«y[OOBMNETBOPUTENBHOY; 2 «HEYA0BNETBOPUTENBHOY.

OueHKy «OTnMYHO»NoNyyaeT o0yyaLmMNcs, OCBOUBLLMIA KOMMNETEHUMN ANCLMNIMHBI Ha BCEX aTanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, cucTtematudeckoe u rnybokoe 3HaHue yyebHoro
matepvana, ymeHne CcBOOOAHO BbIMONHATL 3adaHws, MpedyCMOTPeHHble paboyert NporpaMMoin, YCBOMBLUWMA
OCHOBHYIO U O3HaKOMMEHHbIV C AOMOMHUTENbHON NUTepaTypon, pekoMeHAOBaHHOW nporpammMoin. Kak npaswmrno,
OLUEeHKa «OTNMYHO» BbICTaBNSAETCA 00y4aroWwMMCH, YCBOMBLUMM B3aMMOCBA3b OCHOBHBLIX MOMOXEHUN Yy4YeBHON
AVNCLUMMANHBI, Heobxoaumblx AN npuobpetaemon npodeccun, MPOSBMBLUMM TBOPYECKME CMNOCOBHOCTU B
NMOHUMaHWW, U3NOXEHUN U UCNOMb30BaHUM y4ebHOro matepuana.

OLEeHKY «xOpoLIo»3acryXmBaeT 0by4aroLWmincs, OCBOMBLUNA KOMMNETEHUMM AUCUMNIUHBI HA BCeX 3Tanax
nx popmmpoBaHns Ha 71-84 %, oBHapyXMBLUUIA NOMHOE 3HaHWe y4yebHOro martepuana, yCnewHO BblNMOMHSOLWMNA
npegycMoTpeHHble paboyert nporpaMMon 3agaHusi, YCBOMBLUMA OCHOBHYKO NUTEpaTypy, PEeKOMEHAOBaHHYK B
nporpamme. Kak npaBuno, oOLEHKa «XOpOLIO» BbICTaBMseTcs obydyalowmumcsi, NpoAEMOHCTPUPOBABLUNM
cucTeMaTvyeckoe BrageHve MaTepuanom AWCUMNAMHBI, CMOCOOHBIM K MX CaMOCTOSATENIbHOMY MOMOMHEHMIO U
OOHOBMEHNIO B Xo0Ae AdanbHewwen yvyebHom paboTbl M npodpeccmoHanbHOW AEATENbHOCTW, HO AOMYCTMBLUMM
HeCyLleCTBEHHblE HETOYHOCTM B OTBETE.

OueHKy «ynoBneTBopuUTENnbHO»MNOMy4YaeT obOyyaloLMACH, OCBOMBLUMA KOMMETEHUMUM ANCUMMAUHBLI Ha
BCex aTanax ux popmuposarmsa Ha 51-70 %, obHapyXMBLINIA 3HAHWE OCHOBHOrO y4yebHoro matepuana B o6béme,
HeobxoaMmMom Ansa AanbHenwwen y4ebbl 1 npeacrosiwert paboTbl No npodeccuu, CNPaBnSAoLWMNCS C BbIMONTHEHNEM
3afjaHuin, npegycMOTPeHHbIX paboyert mporpaMMoun, 3HAKOMbIN C OCHOBHOW NMTepaTypow, PeKOMEHOOBaHHON
nporpammoni. Kak npasBuno, oueHka «yOoBMEeTBOPUTENbHO» BbICTaBNsaeTcs oby4varowmmcs, AonyCTUMBLUUM
MOrpeLHOCTM B OTBETE Ha 9K3aMeHe W MNPW BbINOMHEHWM 9K3aMEHaUMOHHbIX 3agaHui, HOo obnagarowum
HeoBX0AMMbIMW 3HAHWAMM ON1A yCTPaHeHWs NoA PyKOBOACTBOM npenofaBaTtens AonyLeHHbIX He4OYETOB.

OueHKka «HEyAOBNETBOPUTENbLHOMBLICTABNAETCA  OOyyallemycs, OCBOMBLUEMY  KOMMETeHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux opMympoBaHuMs MeHee 4yeM Ha 51%, obHapyxuslemy npobenbl B 3HaHMSAX
OCHOBHOro yyebHoOro mMatepuana, AONyCTMBLUEMY MPUHUMNMANbHbIE OWWOKM B BbLIMOMHEHUM NpeayCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

Lkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHasA wkana OueHKa B cuctemMe «HeyOBIeTBOPUTENbHO — yAOBNETBOPUTENbHO —
(mpu ee ncnonb3oBaHun) XOPOLLO — OTIINYHO»
0-50% HeyaosneTBopuTenbHO
51-70% Y 0BNETBOPUTENBHO
71-84% XopoLuo
85-100% OT1nnyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnukn BawkopTocTaH

J1.M. MhaxopgoBa
« » 20 .

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

B1.0.02.01 «<MaTemaTuka»

no HanpaeneHuo noarotoBkn (cneumanbHocTn) 13.03.02 «3OnekTposHepreTka W 3NEKTPOTEXHMKa» Mo
HanpaBlieHHOCTN (NPOUII0) NOATOTOBKN «DNIEKTPOIHEPreTUYECKME CUCTEMBI U CETUY
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOEe 3BaHNE) (mognuce) (PN0O)

JononHeHnsa n nameHeHus paccMoTpeHbl 1 040BpeHbl Ha 3acegaHumn Kadeapbl « » 20 r.,
npoTokon Ne

3aBepytowmin kacdeapon

(cTeneHb, 3BaHNe, NOANUCH) (®N0)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNNUHBI

B1.0.02.01 «<MaTemaTuka»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)
HanpaBneHHoCTb (Nnpocmnb)
Keanudukauusa

®dopma obyyeHus

Nog Havyana noaroToBKuU
Bbinyckarowan kacpegpa
Kadcdenpa-paspabotumk

O61bem AgMcumnnnuHbl, 4. / 3.e.

13.03.02 dnekTpo3HepreTuka N ANEeKTPOTeXHUKa

OneKTpo3HepreTuYeckme CUCTEMbI U CEeTU

6akanaBp

OYHas

2022

MH)KeHeprIe TeXHOoJN1ormmn

MH)KeHeprIe TexXHoJNormm

360/10

dPopma KOHTpOA (NpomexyTovHas

aTTeCTaLWIH) 3a4veT, IK3aMeH, 3a4veT
Yac. | Nek. a6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
l yac. yac. yac.

1 144 /4 48 - 48 4 44 3ayeT

2 180/5 48 - 48 5 34 45 3K3aMeH

3 36/1 8 - 8 1 19 3a4yet

Urtoro | 360/10 | 104 - 104 10 97 45 3aHeT, Kaamen,
3aveT

YHuBepcanbHble KOMNETEeHLUN:

YK-1 CnocobeH ocyLLeCTBNSATL MOWCK, KPUTUHECKUIA aHanM3 U CUHTE3 MHAOPMaLUK, MPUMEHSATb CUCTEMHbIV NMOAXOA
ANS pelleHns NocTaBeHHbIX 3aaay

MO-1 YK- | BbinonHseT nomck Heobxoaumon uHdopmMaumm, e€ Kputudecknii aHanus n obobliaeT pesdynbTaTthl aHanu3a ons

1 peLUeHNs1 NOCTaBMEHHOW 3a4a4un

na-2 yK- Mcnonb3yeT cUCTEMHbIN NOAXOA ANsi PELLeHNsI MOCTaBIEHHbIX 3aaay

1

O6uwenpodeccuoHanbHble KOMNeTeHUUK:

OlK-3 CnocobeH NpUMeEHsATbL COOTBETCTBYIOLLNIA OM3NKO-MaTeEMaTUYECKMIA annapaT, MeToAbl aHanusa v
MOLENMPOBAHNS, TEOPETUYECKOTO M SKCNEPUMEHTANBHOMO UCCNEAOBaHNS NPY peLleHnn NpodeccnoHanbHbIX
3agad

no-1 MprMeHseT maTemMaTNYeCKNii annapaTt aHanUTUYECKON reoMeTpun, NMMHENHON anrebpsl, AuddepeHumansHOro n

OlK-3 WHTErpanbsHoro ncuncneHns yHKUMmM ogHoN NepeMeHHON; Teopun yHKLMM HECKOMBbKMX NEPEMEHHbIX, TEOPUM
PYHKUMIA KOMMIIEKCHOrO NEPEMEHHOT0, TEOPUM PSIA0B, Teopun anddepeHumanbHbIX YpaBHEHUN

na-2 [MpumeHseT maTemaTnyeckuii annapat Teopun BEPOATHOCTEN U MaTEMaTUYECKON CTaTUCTUKN

OlK-3

MpodreccrmoHanbHble KOMNETEHLUMU:

He NpefyCcMOTPEeHbI YY4eOHbIM NaHOM

CopepkaHvie AUCUMNIIMHBI OXBAaTbIBAET KPYr BOMPOCOB MaTeMaTUYeCcKOro aHanvaa, OCHOB aHanMTUYecKon
reoMeTpun, TeOpUN BEPOSITHOCTU U MaTeMaTU4eCKON CTaTUCTVKK.

MpenopaBaHne AWUCUMUNNVHBI NpedycMaTpuBaeT criegyowime ¢opMbl opraHuM3auum yvyebHoro npouecca:
NeKuMmM, NpakTUYeckne 3aHATUS,, caMoCcTosiTENbHasi paboTa CcTyfeHTa.

Mporpammon AUCUMNIVHBI NPeayCMOTPEHbI CreaytoLmnMe BUabl KOHTPOMS: TEKYLLUIA KOHTPOMb YCNeBaemMocTu
B hopMe MUCbMEHHbIX MHOMBMAYaNbHbIX 3a0aHUA U KOHTPOJIbHLIX PaGoT, NPOMEXYTOUYHbIA KOHTPONb B dhopme
3a4eTOB M 3K3aMeHa.




