CAMAPCKUM
NOAUTEX

ONCRHsfi YHUEEPCHTET

MuHucTepcTBO Hayku 1 Beicwero o6pa3oBaHus Poceuiickori Depepauun
®epepankHoe rocyaapcTeeHHoe GrokeTHoe o6pa3oBaTensHoe yupexpaeHue
BbiclWwero obpaszoBaHusa
«Camapckuil rocyapcTBEHHbIA TEXHMYECKWIA YHUBEPGUTETN
(Preoy BO «CamlTY»)
®@unuan ®rEOY BO «CamlTY» B r. Benebee Pecny6nuku BawkoprocTan

LT YTBEPKIAIO
HAupekTop. ounvana ®re0Y BO «CamlTY»
r. Benebee Pecny6nuku BalukopTocTaH

&Wiﬁ? N.M. ViHaxonosa

o

PABOYAS MPOrPAMMA OUCLIMNITUHBLI (MOLYIS)

B51.0.02.01 «Bbicwas maTemaTuka»

Koa v HanpaBneHue noarotosku

(cneunanbHoCTh) 08.03.01 CTpOHTe.nI:CTBO

HanpaeneHnHocTh (npochuni) MpombIWwneHHoe U rpaXxaaHcKoe CTPOUTENbLCTBO
Keanudukauus BakanaBp

®opma obyyeHus OuyHO-3a04Has

loa Havana nogroToBkM 2023

Beinyckarowasn kacegpa MHXeHepHble TeXHONOoruu
Kathenpa-paspaboruuk MHXeHepHble TexHonorum

O6Lem gucumnnnuHel, y. / 3.e. 360/10

®opma KoHTponsA (MpomexyTouHas
aTrecraums) 3aveT, JK3aMeH, JK3aMeH

Benebeit 2023 r.



Paboyasi nporpamma aucuunnuHel (fanee — PI[]) paspaboTtaHa B COOTBETCTBUM C TpeboeaHuamu Sroc
BO no HanpaeneHnio nogrotoski (cneuuansHoctu) 08.03.01 «CrpouTenscrso, YTBEPXAEHHOrO NpPUKa3om
MuHucTepcTea obpasosanust n Hayku Poccuitckoit ®epnepauyum ot 31.05.2017 Ne 481, n cooTBETCTBYHLIErD
y4yebHoro nnaHa.

PaspabBotumk PNL: 7/
CTaplUWin npenogaeaTens I W.A. Monosa
(AONXHOCTB, CTENEHb, Y4EHO' 3BaHNe) (noanuce) (PN0O)

PIA paccmoTpera v onobpera Ha 3aceaaqun kadeapsl 25.05.2023 ., npoTokon Ne 6.

3asefyloLnii kacbeapoit K.T.H., OOLEHT %&’ AA. UblHaesa

(cTeneHs, yueHoe 3BaHwWe, noanuts) (PN0)

COIrNMACOBAHO:

Pykosogutens o6pasosatensHoi

nporpammbl saeeayowmnin kacdbegpoin [//%%/, LibiHaesa A.A.

(cTenexb, yueHoe 3BaHne, NOANMCE) / (®10)



COOEPXAHUE
1. MepeyeHb NnaHupyemMbIxX pesynbTaTtoB 0ByyYeHus No gucuunivHe (MOAYM), COOTHECEHHbIX C NNaHUPyeMbIMU
pe3ynbTataMy OCBOEHUSA 06Pa30BATENMBHON MPOTPAMMBI .eceeeeiiiuetteeiraaeeeaaittteeeeaaesesantereeeeaeesssanteseeeeaaesssaanssseeeeeens 3
2. MecTto gucumunnuvHel (Mogyns) B CTPYKTYpe 00pa3oBaTENbHOM MPOTPAMMDBI ........cceiurreeeiiieeeeiireeeessireeeesnineeeesns 4

3. O6vem gucunnnnHbl (MOAYNs) B 3a4eTHbIX €AMHULAX C yKasaHWeM KonnyecTBa akageMnYecknx 4acos,
BblAENEHHbIX Ha KOHTaKTHYI0 paboTy oby4aroLwmxcs ¢ npenogasaTenem (No Buaam y4ebHbIX 3aHATUNA) U Ha

CaMOCTOSATESTBHYHO PADOTY OOYUAKOLLIMXCS .uvvieeiiiiieeeeiiiieeessiteteessntateesssteeeesssteeaesasteeaesasbaeaeaanteeeeaasteeeesanseeesssnsseessnnens 5
4. CopepxaHve gucumnnuHbl (Mogyns), CTPYKTYpUpOBaHHOE No TeMam (pasgenam), ¢ ykadaHMem OTBEAEHHOrO Ha
HMX KONMYECTBa aKaAeMMNYECKUX YACOB N BULOB YHEOHBIX BAHATUM ...veveiiiriieiiiiieeeiiieeessiieeessnieeessnneneessnnnseessnnens 5
4.1. CoOepKaHNE NMEKLMOHHDBIX BAHSTUI ....uuvvrieeeeeeisiiuieeeeeeeessasastssaeseeeesaaasstesseeeeessaamsssssseeseessaamssssssereeesanmsssssseeeens 5
4.2. ConepXaHNE NABOPATOPHDBIX BAHATUIM ...vveeeeeeeiiiiurreereteeasaiistsnereeeeesaaasstesseeeeeesaamstssnreeeeesaamstesseereeesammnrsserereens 8
4.3. ConepKaHNE MPAKTUUECKMX BAHSIITUIM ...uuvvrerreeeisiiuurereeeteeasasastsssseeeeesaansssesseseeessaamssssssssseessammssssssereeesnnmssssneeeeens 8
4.4. CopepkaHNE CaMOCTOATEINBHOM PABOTBI ..oceeeiiiietiiiiieaeeeiittieeetaaeeesaatebeeeaaaessaanteeeeeeaeessaannteseeaeaeessansnraeeeeeaens 11
5. MeTognyeckue ykaszaHusa nsi 06yyaloLmMXCcs N0 OCBOEHUIO OUCLUNITUHBI (MOAYIIN) ..vvvevrreeeisiieeiieereeeesennnenenes 12
6. MNMepeyeHb yyebHOM NuTepaTypbl U y4ebHO-MeTOANYECKOro obecneyeHnsa ana caMmocToATeENbHOM paboTbl
OOYHAIOLLMXCS MO OUCLIUMITUHE (MOLYITIO) weetteieesiiutteteeeteeesssausteteeeeeeesasassteseeaeesesaasstaseaeeesssaassnseneeeaesssansssnseeeeessannns 13
7. NepeyeHb NHPOPMALIMOHHBIX TEXHOMOMMI, NCMONb3YEeMbIX NMPU OCYLLECTBNEHNN 06pa3oBaTenLHOro npouecca
no gmcumnnuHe (Moaynio), BKNoYas nepeyeHb NMPOrPaAMMHOIO OBECMEYUEHMST ......covvveeeiiiiieeiiiie et e e 14
8. MNepeyeHb pecypcoB MHHOPMALIMOHHO-TENEKOMMYHUKALMOHHON ceTn «IHTepHeT», npodeccrnoHanbHbix 6a3
OaHHBIX, MHPOPMALNOHHO-CTMIPABOUHBIX CUCTEM ..eeuvviiieiettetesnteetesasssesesassreeessnsseeesanssesssanssseessnnsseessnssseessnsseesssnnns 14
9. OnucaHue matepmanbHO-TEXHUYECKON 6a3sbl, HE0OOXoOUMOW Ansi OCyLLECTBEHNss 0bpasoBaTenbHOro npotecca
MO OUCLUMIIMHE (MOZIYITHO) .veteetuteteessuteeeesstteeeesasteeeesssteeessasteeaesssteeaeaastseaesastaeaesanteeaesanteeeeeansaeaesanteeeesansseeesansseessnnsns 14
10. ®oHA OLEHOYHBIX CPEACTB MO ANCLMMITMHE (MOLYITHO) .oiiiiuviieeiiutrieesantreeesantteeessnnteeessnsseeessnssenessnssseessnssseesssnens 15

MpunoxeHune 1. POHA OLLEHOYHbIX CPEACTB AN NPOBEAESHNS TEKYLLEro KOHTPONS YyCNeBaeMoCTun
NMPOMEXYTOYHOW aTecTaumm

MpunoxeHune 2. [JoNnonHeHUs 1 u3MeHeHunst K paboyven nporpaMmme AMCLUMNIUHBLI (MOAYNS)

MpunoxeHune 3. AHHOTauusA paboyen nporpaMmbl AUCLMNINHDI



1. I'Iepequb nnaHnpyembIiX pe3ynbraTtoB 06yqe|-|m| no gaucuunninuHe (MOAanO), COOTHECEeHHbIX C
nnaHnpyemMbiMU pe3ynbTrataMmn oCBOEHUA o6pasoBaTeanoﬁ nporpamMmm

YHMBepcaﬂbele KomMnetTeHUunun

Tabnuuya 1
HaumeHoBaHue
Koa u HanmeHoBaHue
KaTeropmu Kopg HanmeHoBaHue
MHAUKaTOpa AOCTUXKEHUA Pe3ynbTaTbl 06y4eHus
(rpynnbi) _ | xomneTeHuum KOMMNeTeHLUn KoMneTeHLMM
KOMMNeTeHUUn
CuctemHoe 1 YK-1 CnocobeH ocywectenate | UA-1 YK-1 31YK-1.1
KpuTndeckoe NOUCK, KpUTUHECKUI BbinonHseT nonck 3HaTb: MeToauKM noncka, cbopa u
MblLUNEeHne aHanus u CuHTes Heobxoanmon 06paboTkn nHdopmauum, Metoq
MHbopMaL K, NPUMEHATL | MHOpMauun, eé CUCTEMHOro aHanusa
CUCTEMHbLIN Noaxoa Ans KPUTUYECKMIN aHanm3 u
peLLeHNst NOCTaBEeHHbIX 0bo6LaeT pesynbTaThl
3agay aHanusa ansi peleHnst
NOCTaBMEHHON 3a4a4un
no-2 YK-1 Y1 YK-1.2
Mcnonb3yeT cucTeMHbIN YMeTb: NPUMEHSITb METOOUKM
noaxoa Ans peLueHus nowcka, cbopa, 0bpaboTku
NOCTaBMEHHbIX 3ada4 MHbopMaL K, CUCTEMHBIN NOAXO0S,
ONS peLleHunst NoCTaBMeHHbIX
3ajad 1 OCyLLEeCTBNATb
KPUTUYECKMI aHanM3 1 CUHTE3
MHpopMaL K, NonyyeHHon n3
aKTyarnbHbIX POCCUNCKMX U
3apyBexHbIX ICTOYHUKOB
B1YK-1.2
BnapeTtb: meTogamu novcka,
cbopa n 06paboTkn, KPUTUHECKOTO
aHanusa u cMHTes3a uHdopmauum,
METOAMNKO CUCTEMHOrO noaxoaa
ONs peLleHnst NoCTaBMEeHHbIX
3agay
O6wenpodeccnoHanbHblie KOMNEeTeHUUU
Tabnuua 2
Kon Ko n HaumeHoBaHMe nHaukaTopa
HanmeHoBaHMe KkoMmneTeHUUN Pe3ynbTathbl 06y4eHus
KOMMNeTeHLUn BOCTMXKEHUA KOMNeTeHUUn
OrnkK-1 CnocobeH pelwaTtb 3agayn npo-4 onk-1 34 OMNK-1.4

npodeccnoHanbHOM AeATEnNbHOCTU
Ha OCHOBE UCMOMNb30BaHMS
TeopeTn4eCckmnx U nNpakTn4yecKknx
OCHOB eCTeCTBEHHbIX U TEXHUYECKNX
HayK, a Takke MmatemMaTn4eckoro
annapara

MpencraBnsieT 6a3oBble Ans
npodeccmoHanbHon cgepsbl
dusnyeckne npoLecchl 1 ABNeHNs B
BUAE MaTeMaTU4eckoro(unx)
ypaBHeHus (1)

3HaTb: ba3oBble ans
npodeccmoHanbHon cgepsbl
husnyeckme npoLeccol 1
SIBNEHWS B BUAe
MaTemaTn4eckoro(mx)
ypaBHeHus (1)

Y4 ONK-1.4

YmeTb: MNpeacTtaenaTe 6a3oBble
Ana npodeccrmoHansHon caepsbl
usmyeckne npoLeccol un
ABMNEHNS B BUAE
MaTemaTnyeckoro(nx)
ypaBHeHUs(1)

B4 OMNK-1.4

Bnapetb: MeTogunkon
npeacTaeneHus 6a3oBbIx ANs
npodeccrnoHanbHon cgepsbl
PU3nM4EeCcKnx NpoLECCOB U
ABMEHUN B BUae
MaTemaTnyeckoro(mx)
ypaBHeHus (1)

npo-6 Oonk-1

BbINOMHAET pelueHne NHXEHEepPHbIX
3agad ¢ NOMOLLbI0 MaTemMaTU4ecKoro
annapata BeKTOpHoW anrebpsi,
aHanMTMYecKon reoMeTpum 1
MaTemMaTU4ecKoro aHanunaa

36 OMNK-1.6

3HaTb: MaTeMaTU4eCcKnn
annapaT BeKTOpHoW anrebpbl,
aHanuTU4YecKor reomeTpun n
MaTemaTU4eckoro aHanmsa
Y6 ONK-1.6

YMeTb: PelwaTb uHxeHepHble
3371241 C NOMOLLbIO




MaTemaTM4yecKkoro annapara
BEKTOPHOM anrebpbl,
aHanuTUYeCcKon reoMeTpun n
MaTemaTU4yecKoro aHanmsa

B6 OlK-1.6

BrnapeTb: MeToAMKON peLleHus
WNHXEHEPHbIX 3a4a4 C MOMOLLbIO
MaTemaTuyeckoro annapara
BEKTOPHOM anrebpbl,
aHanuTUYecKon reoMeTpun n
MaTemaTU4ecKoro aHanmsa

na-7 onk-1

BbinonHseT pelleHne ypaBHeHWN,
ONMCbIBaIOLLNX OCHOBHbIE
dusnyeckmne npoweccol, ¢
nNpUMeHeHneM MeToA0B NIMHENHON
anrebpbl 1 MaTeMaTUYeCKoro
aHanusa

37 ONK-1.7

3HaTb: MeToabl NMMHENHOMN
anrebpbl U1 MaTeMaTUYECKOro
aHanusa

Y7 ONK-1.7

YmMeTb: PeluaTtb ypaBHeHMs,
OMNUCbIBAIOLLME OCHOBHbIE
dusnyeckmne npoweccol, ¢
NpYUMEHEHNEM METOAOB
nuHerHow anrebpbl n
MaTemaTM4YecKoro aHanuaa

B7 OMNK-1.7

BrnapeTb: MeToaMKON peLleHus
YpPaBHEHWI, ONMNCLIBALLNX
OCHOBHble huaunveckune
npoLecchl, ¢ NPUMEHEHNEM
MEeTOO0B NMHEeNHON anrebpbl n
MaTemMaTU4ecKoro aHanusa

na-8 onk-1

Ocyuwectenset 06paboTky
pacyeTHbIX U 3KCNepUMEHTanNbHbIX
[AaHHbIX BEPOSITHOCTHO-
CTaTUCTMYECKUMM MeTOLaMM

38 OMK-1.8

3HaTb: OCHOBHbIE
BEPOSITHOCTHO-CTATUCTUYECKNE
MeToabl 00paboTKM pacyeTHbIX
N 3KCTIEPUMEHTaNbHbIX AaHHbIX
Y8 OMNK-1.8

YMeTb: npoBoanTb 06paboTky
pacyeTHbIX U
aKCNepUMeEHTarbHbIX AaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKUMU
MeToAamu

B8 OMK-1.8

BnapeTb: MeToaunkon obpaboTkm
pacyeTHbIX U
3KCMepUMEHTanbHbIX AaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKUMU
MeTo4amu

MpodceccuoHanbHbIe KOMMNETEeHUUN

Tabnuuya 3
Kopn HanmeHoBaHue Koa u HaMmeHOBaHMe MHAMKaTOpa [OCTUXKEHUA Pe3ynbTatbl
KOoMneTeHLUn KOMMeTeHUUn KOMMeTeHUUH oby4eHus
He NpefyCcMOTPeHbl y4eOHbIM Nf1IaHOM
2. MecTo aucumMnnuHbl (MOAYNS) B CTPYKType obpa3oBaTenbHOM NporpaMmmbl
MecTo gucumnnmHbl B CTPYKTYpe obpasoBaTernbHOM NporpamMMbl: 00s3aTernbHas 4acTb.
Tabnuua 4
Kon MpeawecTByOWME MapannenbHoO ocBaMBaeMble
Mocneayowme AUCLUUNIUHBI
KOMMeTeHUUU OUCLMNIIUHBI OUCLUMNIIUHGI
YK-1 Pusmka Y4yebHasa npakTvka: NPOeKTHas npakTuka
OlK-1 TeopeTnyeckas MexaHuKa; OCHOBbI TEXHUNYECKOW MEXaHUKN;
MHxeHepHas 1 KOMMbITepHas Okonorus
rpadumka ;
MexaHuka XMAKOCTU U rasa;
dusuka;
Xnmms




3. O6bemM gMcUMNnHbI B 3a4€THbIX eguHuLax ¢ YKasaHunem KonunvectBa akageMnieckux 4acos,
BbleJIeHHbIX HAa KOHTAKTHYIO pa60Ty Oﬁy‘-lﬁlOI.IJMXCﬂ C npenopaBartenem (I10 BMnaam y‘-IGGHbIX 3aHﬂTMﬁ) n Ha
CaMOCTOATEeNIbHYHO pa60Ty o6yqa+ou.mxc;|

Tabnuua 5
Cemectp 1, 2/ Cemectp 3/
Bcero yacoB /4yacoB B 4acoB B 3J1eKT|;OHHOl7I YacosB
Bup yuebHoOM paboThbl ANEeKTPOHHOM dopwme 3NEeKTPOHHOM
¢dopme cdopme
AyauTopHas KOHTaKTHas paboTa
(Bcero), 74/44 48/34 16/10
B TOM Yucne:
NeKunoHHble 3aHaTus (J13) 32/26 24/20 8/6
nabopatopHble padotsl (JIP) 0 0 0
npaktudeckune 3anatus (M3) 32/18 24/14 8/4
BHeayauTopHasi KOHTaKTHas 10 9 1
pa6oTta, KCP
CamocTtosiTenbHas paboTa (Bcero),
B TOM Yucne: 219 204 15
noaroToBka k 3 111 101 10
CaMOoCTOSITENBbHOE N3y4eHne 77 77 0
mMaTepuana
NoAroToBKa K KOHTPONbHOM paboTte 12 12 0
NnoAroToBKa K 3K3aMeHy 14 14 0
NOLrOTOBKA K 3a4€Ty 5 0 5
Pac4yeTHo-
®DopMbl TEKyLLETrO KOHTPOIIS PacueTtHo-rpadmyeckasi pabora, ngg:?':lagﬁz%v';;c:sge rpapc%t::?gkaﬂ
ycneBaemocTu WHOMBMAYaNbHOE 3aJaHune, TecT ! ’
3agaHue, TecT MHAMBUAYanNbHOE
3agaHue, Tect
D OPMbI NPOMEXYTOUHON 3a4eT, IK3aMeH, 3K3aMeH, 3K3aMeH, 3K3aMeH,
aTTecTaLMm KOHTponbHas paboTa, KOHTponbHas paborTa, 3ayeT
KOHTpoOJibHas paboTa KOHTpoJibHas paboTa
KoHTponb 67 63 4
UTOIO: yac. 360/44 324/34 36/10
UTOrO: 3.e. 10 9 1

4. Cop,ep)KaHMe AUCUUNTINHDbI, CTPYKTYpUpoBaHHO€e No TeMam (pasp,enaM), C YKazaHuem oTBegeHHOoro Ha
HUX Konn4yecTtBa akageMn4yeckux 4yacoe n smaoB y‘-leGHbIX 3aHATUM

Tabnuua 6
Buabl y4e6GHOM Harpy3ku U UX TPYAOEMKOCTb, Yacbl
Bcero
Ne HanmeHoBaHue pa3gena KoHT- yacoB/4yacoB
pasgena AVCUMMNIIVHBI n3 np n3 CPC KCP onb B
P 3NEeKTPOHHOWM
¢dopme
1 JInHenHasn anrebpa 2/4 - 2/0 25 1 9 39/4
2 BekTopHas anrebpa 2/2 - 2/2 25 1 9 39/4
3 AHanuTuyeckas reomeTpms 2/4 - 2/2 25 1 9 39/6
4 BBegeHue B maTtemaTU4ECKUIA aHanNm3 2/2 - 2/2 25 1 9 39/4
5 OnddepeHunansHoe ncuncneHve 4/4 - 4/2 26 1 9 44/6
6 WHTerpanbHoe ncuncnexHue 4/2 - 4/2 26 1 9 44/4
7 OundpdepeHumansHbie ypaBHeHUA 4/2 - 4/2 26 1 7 42/4
8 Pagbl 4/2 - 4/2 31 1 2 42/4
9 Teopusi BEPOATHOCTU 4/2 - 4/2 5 1 2 16/4
10 MaTtemaTunyeckas ctaTucTuka 4/2 - 4/2 5 1 2 16/4
WUtoro:| 32/26 0 32/18 219 10 67 360/44
4.1. CogepkaHue NeKUNOHHbIX 3aHATUN
Tabnuua 7
CopepxaHue nekumm Kon-g0
Ne HanmeHoBaHue . YacoB/4yacoB
Tema nekuuu (nepeyeHb OnOaKTUYECKNX eaUHUL:
n3 pasgena B
paccmaTtpuBaeMbix NOATEM, BONPOCOB) .
3NEeKTPOHHOW




cdopme

Kypc 1
Mpeamet maTematukn. Ponb matematuyeckux 2/4
mMozernewn B npouecce no3HaHusa. Onpegenutenu 2 u
Tema 1.1. BBegeHue 3 nopsaKos.
OcHoBHble CBOWNCTBa, MMHOP U anrebpanyeckoe
pononHeHwne. MNoHaTne o6 onpegenvTene n-
nopsiaka u ero BoluncneHne. Cuctembl NMIMHENHbIX
. ypaBHeHuin. Metog Kpamepa.
NvHeiiHas anrebpa Tema 1.2. Matpuupl. Ux | Anre6pa matpuu. O6paTHas maTpua. Teopema
BUAbI. CYyLLECTBOBAHUSA, N €AMHCTBEHHOCTU obpaTHOWM
MaTpuLbl.
Tema 1.3. PewweHune
CUCTEM NMHEWHbIX
- Teopema KpoHekepa-Kanennu. Metop Naycca.
YpaBHEHWI C MOMOLLbIO
obpaTtHon maTpuua.
PaHr matpuubl.
CkansapHoe npoussegeHue. CBolicTa u 2/2
BblUMCIIEHME.
BekTopHoe npounsseaeHve. CeoncTea n
BblYMCNEHNE
BexTopras anrebpa Tema 2.1 BekTopsbl o o
"eomMeTpUYeCKUIn 1 MEXAHUYECKUI CMbICTT
BEKTOPHOIO NpOU3BEAEHUS.
YcnoBus konnMHeapHOCTN BeKTopoB. CMellaHHoe
npouseeaeHne. CBOMCTBA U BbIYUCIIEHNE.
KomnnaHapHOCTb BEKTOPOB.
Tema 3.1 YpaBHeHue 2/4
nnockocTu, npoxoasuwen | OB6Liee ypaBHEHNE NNOCKOCTU. Yron mMexay
yepes [aHHYIo TOYKY C NOCKOCTAMW. YCNoBUsi NapannenbHOCTH 1
3ajaHHbIM BEKTOPOM nepneHanKynApHOCTM NOCKOCTEN.
AHanuTtnyeckas Hopmany.
reomeTpus [MpsAmas B NpOCTPaHCTBE M Ha NIOCKOCTMU.
Tema 3.2. lNpsamasn B BekTopHOE, KaHOHUYEeCKME 1 NapamMeTpuyeckmne
NpOCTPaHCTBE U Ha YypaBHEHMWS NPSAMON.
NMOCKOCTMW.
KaHoHMYeckue ypaBHEHUS KpMBbIX BTOPOro nopsigka
Tema 4.1. MNpepen MoHaTne BM n Bb BenuynH, orpaHU4YeHHOM 1 2/2
dYHKUMM OgHOW U OTAENUMbIN OT HyNS BENUYMH, NX CBOMCTBA.
HECKOJTbKMX MpocTenwme ceolicTBa npeaenos. CpaBHeHne BM
NnepPeMEHHbIX. n Bb. CeolicTBa akBMBaneHTHbIx BM 1 Bb BennynH
BBefeHue B Tema 4.2. MpepenbHbI I'IpmaHfaKm cylwecTBoBaHus npeaenos. NepsBbin n
. nepexo/ B HEpaBeHCTBE | BTOPOW 3aMeyatenbHble npeaens.
MaTeMaTuyeckui
ananua Tema 4.3. OOHOCTOPOHHUE Npefenbl PYHKUMM B TOYKE.
HenpepbIBHOCTb
oToGpaxeHns n Touku paspbiBa PyHKUMK 1 X Krnaccudmkaums.
YUCNOBON (PYHKLMN CBowicTBa (OyHKLUWIA, HENPEPLIBHBIX B TOYKE U Ha
OHOW N HECKOIbKUX oTpeske.
nepeMeHHbIX.
Tema 5.1. Csogka chopmyn anddepeHUMpoBaHuS. 4/4
OnbdepeHumnan n lMpMeHeHe NOHATUS NPOU3BOAHOMN.
npoussoaHas pyHKuum OudpdpepeHuman un nponssogHasa yHKLUM O4HOWN
OAHOW NEPEMEHHOMN. nepemMeHHoON.
Tema 5.2. NpoussogHble | MNMponsBoaHbie 1 guddepeHumnansl BoICLLNX
OndbdepeHumansHoe 1 andbpepeHumarnsl NopsiAKOB (PYHKLMKN OHOW NepemMeHHOMN.
MCUMCHEHE BbICLUWX MOPSAKOB CaowicTtBa dhyHKUMIA, AnddepeHumpyembix Ha

dYHKUMM ogHOM
nepemMeHHoWN.

uHTepBane (Teopembl Ponns, Koww, Ilarpanxa,
npaswno Jlonutans).

Tema 5.3. MNonHbIN
anddepeHuman un
YacTHble NPOU3BOAHbIE
YHKLUMM HECKOTMBKNX
NepeMEHHbIX

YacTHble NPOU3BOAHBbIE CNOXHBLIX (PYHKLMNA.

BbluncneHne nponsBoaHbIX HEABHbIX YHKLMIA
OZIHOWM N HECKOJbKUX NepeMeHHbIX. [Mpon3BoaHas no
HanpaeneHuIo, rPagneHT.




6 Tema 6.1. . OnepaTop MHTErpupoBaHnsi U ero CBONCTBA. 4/2
MepBoobpasHas un Tabrmua OCHOBHbIX (POPMYIN MHTErPUPOBAHKS.
HeonpeaeneHHbINn 3amMeHa nepeMeHHbIX B HeonpeaeneHHoM
WHTErpan. uHTerpane. VIHTerpupoBaHune no Yyactam
Tema 6.2. dopmyna HberTOHa-ﬂeVI6HVILl,a. Teopema o
OnpeneneHHbIii NPOWN3BOAHON MHTErpana no BepxHemy npeaeny
WHTerpan 3ameHa nepeMeHHoN B onpeaeneHHoM nHTerpane u
WHTErpUpOBaHMNe No YacTam
Tema 6.3.
HecobcTBeHHbIE HecobcTBeHHbIE MHTErpansl ¢ 6eCkoHeYHbIMU
WHTErpansl ¢ npeaenamMmm n oT HeorpaHUYEHHbIX OYHKLMIA.
WHTerpansHoe 6ecKoHeYHbIMK MpusHakn cxoaMMOCTN HECOBCTBEHHBIX
ncuncnexHve npegenamu n ot WHTerpanoB. [(NaBHoe 3Ha4YeHne HeCOBCTBEHHbIX
HeorpaHNYeHHbIX WHTerpanos
YHKLMNA.
Tema 6.4. BolumcneHue
OBOWIHBIX U TPOMHbIX .
BbluncneHune KpnBonmMHenHbIX UHTerpanos 1 n 11
WHTErparnos B posa.
AeKkapToBOW cucteme
KOOpAuHar.
Tema 6.1. . OnepaTop MHTErpupoBaHNsi U ero CBONCTBA.
MepBoobpasHas un Tabrnumua O0CHOBHbIX (POPMYN MHTErPUPOBAHKS.
HeonpeaeneHHhbIN 3amMeHa nepeMeHHbIX B HeonpeaeneHHoM
WHTErpan. WHTEerpane. VIHTerpupoBaHune no 4actam
7 Tema 7.1. OcHoBHble noHATKsA. 3agada Koww gnsa 1Y nepsoro 4/2
OObIKHOBEHHbIE nopsigka. MeomeTtpuyeckoe TonkosaHue 1Y nepBoro
AndepeHumansHble nopsiaka 1 ero peLueHni. YpaBHeHns ¢
ypaBHEHus pasgensoLmMMUCca NnepemMeHHbIMU.
Tema 7.2. OfHOPOAHbIE WHTerpmpoBaHune nuHenHblx [1Y nepBoro nopsaka.
[Y nepeoro nopsiaka. YpasHeHune BepHynnu. UHTerpuposaHue 1Y B
nonHbIx gudpdepeHuymanax.
AnddpeperunantHeie 3apaya Kowwuu. MoHsTHe 0 kpaeBbIx 3aAayax.
ypaBHeHus Tema 7.3. YpaBHeHus WHTerpunposaHve 1Y, gonyckaloLwmx NOHnXeHne
BbICLUMX MOPSAKOB. nopsiaka. Npumepbl PU3NYECKNX U IKOHOMUYECKUX
3agay, npusogawmx kK Y.
PelueHne nuHenHbIx ogHopoaHbix [1Y ¢
Tema 7.4. CtpykTypa NOCTOSHHbIMU Ko3chbduumeHTamn. CTpyKTypa
obLero pelueHns peLLeHnst TIMHENHOro HeogHopoaHoro Y.
TNIMHENHOro JInHenHble HeogHopoaHble [1Y ¢ NOCTOAHHBIMU
opHopogaHoro 1Y KoacbduumneHTamMmm 1 ¢ NpaBon YacTbio
onpegeneHHoro Buaa.
8 CxoaummocTb 1 cymma psga. leomeTtpuyeckas 4/2
nporpeccusi. Heobxoanmoe ycnosune cxoanmMocTu
Tema 8.1. Ynucnosblie psaga. lNpocTenwme oencTems Hag pagamu:
paabl YMHOXXEHUE Ha YNCIO, CNIOXKEHME U BblYMTAHME.
Tema 8.2. MpusHaku Psabl ¢ nonoxutensHbIMY YneHamu. Teopembl
cxognmocTn [lanambepa | cpaBHeHus.
n Kowwm MpusHaku cxogmmocTtu OJanambepa n Kowwm.
MHTerpanbHbIi Npu3Hak cxogmmocTy psaa. OueHka
ocTaTtka psiia C NOMOLLbI0 MHTErpanbHOro npuaHaka
Teopema JleinbHMUa. 3HakonepeMeHHble psiabl.
Tema 8.3. AbcontoTHasa 1 ycroBHasi CXoauMOCTb.
3 dPyHKUMOHAnNbHbIE psibl, 06MacTb CXOOUMOCTH.
HakoyepegayoLmecs
Pagbi o Pa?HomepHaﬂ CXO/_'J,MIVVIOCTb. MpusHak
BewnepwTtpacca. CBoicTBa paBHOMEPHO
CcXoasiLmnxXcs psiaoB
Teopema Abens. NHTepBan 1 paanMyc CXogumMocTy
ONs pSAoB C AeNCTBUTENbHBIMU YneHamu. Teopema
Tema 8.4. CteneHHble O paBHOMEPHOW CXOAMMOCTU CTENEHHOro psaa.
psaabl TeopeMbl 0 HENPEPBLIBHOCTU CYyMMbI, O MOYSIEHHOM
WHTErpnpoBaHum un auddepeHumpoBaHumn
CTENEHHbIX PSLOB.
Teopema 0 eAMHCTBEHHOCTM PasnoXeHns pyHKLMK
Tema 8.5. Psin Teiinopa B CTEMNEHHON psaja. ,D,OCTaTOHHbIevyCJ'IOBI/Iﬂ
pasnoxeHus gyHkumm B psg Tennopa. PasnoxeHve
Nno CTENEHsIM 3NIEMEHTAPHBLIX PYHKLMIA
UToro 3a Kkypc: 24/20
Kypc 2 (cemecTp 3)
9 | Teopus BEPOSTHOCTH Tema 9.1. lNpegmer | OCHOBHbIE NOHATUSI TEOPUM BEPOATHOCTEN. 4/2




TEOpUU BEPOATHOCTEN
Tema 9.2. 3apgava
BbIGOPOYHOro KOHTPOSI.
Tema 9.3. Cxema
ucnblTaHui n oopmyna
BepHynnu. JlokanbHas u
WHTEerpanbHas
dopmynbl Jlannaca

Cny4aiiHble cobbiTsi. Onepaummn Hag cobbITUAMN.
CTaTtnctuyeckoe, Knaccuyeckoe u
akcuomaTtmyeckoe onpeferieHne BEpOSTHOCTY.
eomeTpuyeckne BEpPOATHOCTML.

TeopeMbl CNOXEHNS 1 YMHOXEHNSI BEPOATHOCTEN.
$opmyna nonHoun BeposTHocTn. Popmyna bareca.
OueHKa BEpOATHOCTM OTKIMOHEHUS OTHOCUTENBHON
4aCTOThbl OT NOCTOSHHOW BEPOSATHOCTMW.
HavBeposaTHelwee Y1Cno NosiBNeHn cobbITus.

Tema 9.4. lNoHaTne
CINyYyanHoOWn BENUYMHbI.
Tema 9.5. Yucnosble
XapaKTepucTUKn
crnyyarHbIX BEMUYUH
Tema 9.6. 3aKOHbI
pacnpegenexus
OVCKPETHBIX CITy4anHbIX
BENUYNH:
OUHOMMATbHbIN,
MyaccoHa,
paBHOMEPHbIN,
nokasaTtenbHbIN.

[nckpeTHas 1 HenpepbiBHAs ClyyYanHas BenuynHa.
3akoH pacnpegeneHusi Cry4yanHon BefYnHsbl.
dopmbl ero 3agaHvsa AN ANCKPETHBIX U
HenpepbIBHbIX Cry4anHbIX BEMWUYMH.

: MaTemaTnyeckoe oxuaaHue, gucnepcus,
cpefiHeKBapaTU4yeckoe OTKIOHEHNe, Moaa,
MeanaHa. HavanbHble U LeHTpanbHble MOMEHTDI.
HopmanbHbIi 3akoH pacnpegenenus. MNoHaTue o
3akoHe B6onblumx yucen. TeopemMbl BepHynnu n
Yebbiwesa. LieHTpanbHas npegenbHas Teopema.

10 Tema 10.1. SnemeHTbI 4/2
MaTtemaTtuyeckas o .
MaTemaTn4ecKomn OneMeHTbl MaTeMaTU4eCcKon CTaTUCTUKN.
cTaTtucTuka
CTaTUCTUKMN.
UToro 3a cemecTp: 8/4
WUToro: 32/20
4.2. CogepxaHne nabopaTopHbIX 3aHATUN
Tabnuua 8
CopepxaHue nabopatopHom paboTbl Kon-
Ne [ HammeHoBaHue HaunmeHoBaHue Aep parop p .
9 (nepeyeHb AMOAKTUYECKMX €OUHNLL: BO
npP pasgena na6opaTopHowu paboTbl
paccMaTpuBaeMblX NOATEM, BONPOCOB) YacoB
He npeaycMOTpeHbl y4eOHbIM NIaHOM
4.3. CogepxaHne NpakTU4eCKUX 3aHATUN
Tabnuua 9
Kon-Bo
CopaepxaHue NpakTU4YECKOro 3aHATUA yacoB/4yacoB
Ne HaunmeHoBaHue Tema npakTuyeckoro .
(nepeyeHb AMOAKTUYECKMX €OUHNLL B
n3 pasgena 3aHATUA .
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) 3NeKTPOHHOWM
¢dopme
Kypc 1
1 | NlnHenHas anrebpa Mpeomet matemaTtuku. Ponb matemaTtuyeckux 2/0
mMopernen B npouecce nosHaHusa. Onpegenutenu 2 n
Tema 1.1. BBegeHue 3 nopsaKoB.
OcHOBHbIe CBOWCTBa, MUHOP U anrebpanyeckoe
pononHeHue. MoHaTne 06 onpegenuTene n-nopsiaka
1 ero BbluUcneHne. CUCTEMbI NIMHEVHBIX YPaBHEHWIA.
MeTtoa Kpamepa.
Tema 1.2. MaTtpuupl. x | Anrebpa matpuu. ObpaTtHas matpuua. Teopema
BUAbI. CYLLIECTBOBAHWS, U €ANHCTBEHHOCTU obpaTHom
MaTpuLbl.
Tema 1.3. PelweHune
CUCTEM NMHENHBIX
o Teopema KpoHekepa-Kanennu. Metog Naycca.
YPaBHEHWI C MOMOLLbO
oGpaTtHom maTpuua.
PaHr matpuupl.
2 | BektopHas anrebpa CkansipHoe npoussegeHue. CBoncTea 1 2/2

Tema 2.1 Bektopbl

Bbl4yncneHue.

BekTopHoe npousseaeHue. CBolicTBa u
BblYUCIEHME

[eomeTpu4ecknin 1 MEXaHNYECKNIA CMbICTT
BEKTOPHOIO NPon3BeaeHus.




YcnoBus KonmnnMHeapHOCTU BEKTOPOB. CmeluaHHoe
npown3senexHue. CBoMcTBa 1 BblYUCIIEHNE.
KomnnaHapHOCTb BEKTOPOB.

AHanutuyeckas Tema 3.1 YpaBHeHue 2/2
reomeTpus nnockocTu, npoxodsulen [ ObLiee ypaBHEHME MNOCKOCTU. YTon Mexay
yepes JaHHYIo TOYKY C NNOCKOCTAMW. YCNoBUS NapannensHOCTU 1
3aaHHbIM BEKTOPOM nepneHanKynAapHOCTM NOCKOCTEN.
HopmManw.
[MpsiMas B NpOCTPaHCTBE M Ha NIIOCKOCTU.
Tema 3.2. MpsaAmvas B BekTopHOE, KaHOHNYeCKMe 1 NapameTpuyeckne
NpOCTPaHCTBe U Ha ypaBHEHMS NPSIMON.
NAOCKOCTMU.
KaHoHM4YecKne ypaBHEHWS KpYBbIX BTOPOro nopsigka
BeepneHve B Tema 4.1. Mpepen MonsitTne BM n BB Benu4uH, orpaHnyeHHon n 2/2
MaTtemaTn4eckmin dYHKUMM OOHOW 1 OTAENUMbIN OT HyNS BENUYMH, UX CBOMCTBA.
aHanus HECKOMbKUX MpocTenwmue ceovictea npegenos. CpasHeHe BM n
NepeMeHHbIX. Bb. Covictea akBmBaneHTHbIx BM 1 BB BennynH
Tema 4.2. lNpegencHbin Mpu3Haku cywecTsoBaHuA npeaenos. NepBbin n
nepexof B HEpaBeHCTBE | BTOPOW 3aMeyvatesnbHble npegensi.
Tema 4.3. OpHoCTOpOHHME Npefenbl PYHKLUM B TOYKE.
HenpepbiBHOCTb
oTobpaxeHus n Toukn paspbiBa PYHKUUN U UX KNnaccudukaums.
YNCroBOn OyHKLMK CBowicTBa hyHKUWIA, HENPEPLIBHBIX B TOYKE U HA
OLHOWM N HECKOMbKNX oTpeske.
NepeMeHHbIX.
OuddepeHumansHoe Tema 5.1. Ceogka chopmyn anddepeHUMpoBaHmUS. 2/2
NcYnCHeHne AnddeperHumnan n MprMeHeHne NOHATUSA NPON3BOAHO.
npoussogHas yHKUMM IOnddepeHunan n nponssogHas OyHKLUN OAHON
OLHOW NepeMeHHON. nepemMeHHOMN.
Tema 5.2. lNpounsBogHble | MNpounsBogHble 1 anddepeHumansl BbICLLIMX
n guddepeHumnans nopsaKoB PYHKUUN OAHON NepeMeHHOMN.
BbICLUMX NOPSIAKOB CaowicTBa dyHKUMIA, AnddpepeHUmMpyemMbIX Ha
dYHKUMM ogHOWM uHTepBane (Teopembl Ponns, Koww, Jlarpaxxa,
nepemMeHHoN. npasuno Jlonutans).
Tema 5.3. MonHbIn YacTHble Npon3BOAHbIE CIOXHbIX PYHKLUNNA. 2
andbdepeHuman v BbluncrneHne nponsBoaHbIX HEABHbBIX OYHKLMIA
HacTHble NPpon3BoOAHbIE OJHOW N HECKONbKMX NepeMeHHbIX. [1ponssoaHas no
PYHKLUMM HECKOMBKNUX HanpaBneHWto, rPagMneHT.
nepeMeHHbIX
WHTerpanbHoe Tema 6.1. . OnepaTop MHTErpupoBaHNsi U ero CBONCTBA. 2/2
ncuncnexHve MepBoobpasHas 1 Tabrnmua OCHOBHbIX (POPMYN MHTErPUPOBAHKS.
HeonpeaeneHHbINn 3ameHa nepemeHHbIX B HeonpeaeneHHoM
WHTErpan. nHTerpane. ViHTerpypoBaHune no 4actam
Tema 6.2. dopmyna HvaOTOHa-ﬂeVI6HVIL|,a. Teopema o 2
OnpeneneHHbiii gpomaeouHom nHTerpana no BepxHemy npeaeny
WHTerpan amMeHa nepemMeHHON B onpeaeneHHoOM UHTerpane v
WHTErpupoBaHue no 4yacTam
Tema 6.3.
HecobcTBeHHbIE
Hecob6cTBeHHbIE MHTErpansl ¢ 6eCKoHeYHbIMU
WHTerpansi ¢ o
6ECKOHEUHBIMM npeaenamMm u oT HeorpaHUYeHHbIX PYHKLA.
Mpu3Haknm cxoanMOCTN HECOBCTBEHHBIX MHTErparnos.
npegenamu 1 ot
"nMaBHOE 3HaYeHne HeCOBCTBEHHBIX MHTErpanos
HeorpaHNYeHHbIX
GYHKUMN.
Tema 6.4. BblumcneHue
ABOWHbLIX M TPOMHbIX .
BbluncneHune KpnBonmMHenHbIX MHTerpanos 1 mn 11
MHTerpanos B poga.
AekapToBOW cucteme
KoopAuHar.
Tema 6.1. . OnepaTtop MHTErpupoBaHNs 1 ero CBOMCTBA.
MepBoobpasHas un Tabrmua OCHOBHbIX (POPMYIN MHTErPUPOBAHKS.
HeonpeaeneHHbINn 3amMeHa nepemeHHbIX B HeonpeaeneHHoM
WHTEerpan. WHTerpane. VIHTerpypoBaHune no 4actam
OuddepeHumansHbie Tema 7.1. OcHoBHble NoHATUSA. 3agadva Kowwu gns 1Y nepsoro 2/2
ypaBHEHWS] OBGbIKHOBEHHbIE nopsigka. MeomeTpuyeckoe TonkosaHue 1Y nepsoro
anddepeHumnanbHblie nopsiaka n ero peLueHnin. YpaBHeHNs ¢

YpaBHEHUA

pasgendarnwnMmmnca nepeMmeHHbIMN.




Tema 7.2. OgHopoaHble
Y nepsoro nopsiaka.

VHTerpmpoBaHune nuHenHblx 1Y nepsoro nopsaka.
YpaBHeHue bepHynnn. NWHterpuposaxue 1Y B
NoJSIHbIX AnddepeHumnanax.

3apava Kowun. MNoHsTHE O KpaeBbIX 3agadvax. 2
Tema 7.3. YpaBHeHus WHTerpuposaHue [1Y, gonyckaloLmx NoHWxXeHne
BbICLUNX MOPSOKOB. nopsaka. MNprumepbl PU3NYECKUX 1 IKOHOMUYECKNX
3agad, npusogawmx k Oy.
PelueHne nuHenHbix ogHopoaHblx Y ¢
Tema 7.4. CtpykTypa NOCTOSHHbIMU KO3dhbduumeHTamn. CTpyKTypa
obLero peLueHns peLLeHnst IMHEeNHOro HeogHopoaHoro Y.
nMHEenHoro ogHopoaHoro | JInHenHble HeogHopoaHble 1Y ¢ NOCTOSAHHBIMU
ay ko3 pmumeHTamm 1 ¢ NPaBomn 4acTbio
onpegeneHHoro suaa.
8 | Pagpl CxogumocTb 1 cyMma psga. FeomeTpuyeckas 2/2
nporpeccus. Heob6xoanmoe ycnosune cxoanMocTu
Tema 8.1. Yncnosbie psaga. MNpocTenwme oencTems Hag psaamu:
psaabl YMHOXEHUE Ha YNCIIO, CITIOXKEHUE U BblUUTaHNE.
Tema 8.2. MpusHaku Psabl ¢ nonoxuTensHbIMK YneHamu. Teopembl
cxogumocTn [lanambepa | cpaBHeHus.
1 Kowwm MpusHaku cxogmmocTtun Janambepa n Kowww.
MHTerpanbHbIn Npu3Hak cxoammocty psga. OueHka
ocTaTtka psiga ¢ NOMOLbI MHTErpanbHoro npuaHaka
Teopema JlenbHMUa. 3HakonepeMeHHble psabl.
Tema 8.3 AbcontoTHasa 1 ycroBHasi CXoAMMOCTb.
- PyHKUMOHAnNbHbIE psifbl, 06NMacTb CXOOUMOCTH.
3HakouepeayoLmecs
anbl PaBHomMepHas cxogmmMocTb. [NpusHak
P ) Beriepwtpacca. CBoicTBa paBHOMEPHO
CXOAALNXCS PSAOB
Teopema Abens. NHTepBan 1 paamMyc CXoguMocTy 2
Ons psigoB ¢ AeACTBUTENbHBIMK YneHaMmu. Teopema
Tema 8.4. CteneHHble O paBHOMEPHOM CXOOUMOCTU CTEMEHHOrO paga.
paabl TeopeMbl 0 HENPEPBLIBHOCTU CYyMMbI, O MOYIEHHOM
WHTErpupoBaHun n gnddepeHunpoBaHnm
CTENEHHbIX PSAO0B.
Teopema 0 eAMHCTBEHHOCTM Pa3noXeHns pyHKLMK
o B CTENEeHHOoN psd. [locTaTouHble yCcrnoBus
Tema 8.5. Pan Teinopa pan. A Y
pasnoxeHus dyHKkumu B psag Tennopa. PasnoxeHve
Mo CTENEHSM 3reMeHTapHbIX PYHKLMNA
UTtoro 3a Kypc: 24/14
Kypc 2
9 | Teopusi BepOSITHOCTU OCHOBHbIe MOHATUSI TEOPUUN BEPOSATHOCTEN. 2/2
Tema 9.1. Mpegmert .,
. CnyuaiiHble cobbiTns. Onepauum Hag COObITUSMMU.
TEopUn BEPOSATHOCTEN
CraTtuctuyeckoe, Krnaccmyeckoe n akcmomMaTnyeckoe
Tema 9.2. 3apava
onpegeneHne BeposaATHOCTU. FeomeTpuyeckme
BbIGOPOYHOrO KOHTPONS.
BEPOSATHOCTU.
Tema 9.3. Cxema o
_ TeopeMbl CITOXEHUSI U YMHOXEHUS BEPOSATHOCTEN.
ucnblTaHui n oopmyna o .
®opmyna nonHoun BeposTHocTn. Popmyna bareca.
BepHynnu.JlokanbHas n _
OueHKa BEPOATHOCTUOTKIIOHEHNSI OTHOCUTENBHON
WHTErpansHasa opmyrbl .
Nannaca 4acTOThbl OT NOCTOSIHHOW BEPOSITHOCTMW.
HavBeposiTHelLee Y1Cro NosiBNIEHN COBbITUS.
Tema 9.4. lNoHATne 2
CrnyYyaviHOW BENWUYMHbI. _
[nckpeTHas 1 HenpepbiBHAs cnyvyaHas BeNUYMHa.
Tema 9.5. Yucnosble e
3aKkoH pacnpeneneHus cnyyYanHon BENUYUHBI.
XapaKTepuCTUKN
9 dopmbl ero 3agaHus anst ANCKPETHBIX U
CIny4alrHbIX BENIUYMH -
HenpepbIBHBLIX CyYanHbIX BENUYMH.
Tema 9.6. 3aKoHbI .
: MaTeMaTUYeCKoe OXuaaHue, gucnepcus,
pacnpegeneHus
- cpeaHeKkBagpaTMyeckoe OTKITOHEHUE, Moaa,
OVCKPETHBIX CIy4anHbIX
BERAUMH: MeauaHa. HavanbHble 1 LeHTpanbHble MOMEHThI.
’ . HopmarnbHbI 3akoH pacnpegernenus. MNoHsaTue o
OMHOMMAnbHbIN,
Myaccowa 3akoHe 6onblumx yncen. TeopeMbl BepHynnu u
i YebblweBa. LieHTpanbHas npegensHas Teopema.
paBHOMEPHbIN,
nokasaTtesbHbIN.
10 | MaTemaTun4deckas Tema 10.1. OnemeHTbI 2/2
cTaTucTuka MaTemaTu4eckomn OnemMeHTbl MaTeEMaTUYECKON CTaTUCTUKN. 2
CTaTUCTUKN.
UTtoro 3a Kypc: 8/4
UTtoro: 32




4.4. CopepxaHne caMoCTosITeNIbHOW paboThl

Tabnuua 10
- CopaepxaHue camoCcToATENIbHOW paboThbl Kon-
Ne HanmeHoBaHue Bup camocTositenbHoOM .
(nepeyeHb OUAaKTUYECKNX eQUHUL: BO
n/n pa3sgena paboTbl
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
Kypc 1
1 MogroToBKa K Bbluncnenue onpegenutenen 2 u 3 nopsgkos. PelueHve
NPaKkTU4EeCKOMY 3aHATUIO CUCTEM JVHENHBIX YpaBHeHU MeToom Kpamepa.
NuHeliHas anre6pa N31 Hencteus ¢ MaTpuLamm. O6pvaTHa;| mMaTpuua. PeLueyme o5
CVCTEM JVHEWHBIX YPaBHEHWUI C NOMOLLbHO 0BpaTHOM
mMaTpuupl. PaHr matpuubl. PelueHne cuctem nUHEnHbIX
ypaBHeHun metogom aycca.
2 Moprotoska Kk . Bektopbl. CkansipHoe npousseaeHvne. CBoncTaea u
NpakTU4eCKoMY 3aHATUIO BbluncneHve. BektopHoe npousseaeHue. CeoricTBa n
BekTopHas anre6pa M32 BbluMCrieHne. [eoMeTpUYECKNn N MEXaHNYECKUA CMbICI o5
BEKTOPHOrO Npom3BeaeHus. YCrnoBus KONNMHeapHoCTH
BekTopoB. CmellaHHoe npousseaeHne. CBoncTBa u
BbluMcrieHve. KomnnaHapHOCTb BEKTOPOB.
3 CamocTosiTensHoe nsyyeHne | Tema 3.1 YpaBHeHUe nnockocTy, NpoxoasLuen yepes
TeMbl OaHHYI0 TOYKY C 3adaHHbIM BEKTOpoM Hopmanu. Obee
ypaBHEHME NIOCKOCTU. YTOn Mexay niocKOCTSAMM.
AHanuTMyeckas Ycnosus napannensHoCT 1 NePNeHaUKYNAPHOCTH
NMOCKOCTEN. 25
reomeTpus
Tema 3.2. lNpsAmas B NpoCTpaHCTBE U HA NNOCKOCTH.
BekTopHOE, KaHOHUYECKME 1 NapameTpUYecKme
ypaBHeHUs NpsiMoi. KaHOHNYeckne ypaBHEHMS KPUBbIX
BTOPOro nopsigka
4 MoaroTtoBka kK Bbluncnenue npegenos.
NPakTU4EeCKOMY 3aHATUIO 6
M33
[NogroToBKa K KOHTPOSbHOWN JlnHenHas anrebpa. BBeaeHne B MatemaTuyeckui 6
paboTte KP 1 aHanus
Beeaenve B CamocTosTensHoe naydeHne | Tema 4.3. HenpepblBHOCTb 0TOBPaXKEHUS 1 YNCTOBON
MaTemaTnyecknii TEMbI YHKLMM OOHON N HECKOMNBbKMUX NEPEMEHHbIX.
aHanus OpHocTopoHHME nNpegenbl PyHKLMKN B TOYKe. TOYKM 6
paspbiBa yHKLMM U UX knaccudumkaums. CeoncTea
PYHKUMIA, HENPEPbLIBHBIX B TOYKE 1 HA OTPE3Ke.
[MoaroToBka K ak3ameHy JlnHenHas anrebpa. BektopHas anrebpa.
AHanuTtuyeckasa reomeTpusi. Beegenve B 7
MaTemMaTU4eCcKUi aHanms
5 MoprotoBka k BbluncneHne NnponsBoaHbIX YACNOBOM (PYHKLMU OfHOWM 26
NPaKTU4EeCKOMY 3aHATUIO nepemMeHHoN, NapaMmeTpUYECKNX 3aaHHbIX (PyHKLMIA,
N34 HesIBHO 3afaHHbIX PyHKLMIA. Jlorapudmnyeckoe
AnddepeHumansHoe v depeHLMpoBaHme.
ncuucrneHne BbluncneHne nponssogHoON CROXHON PYHKUUN OAHON
nepemMeHHon. BblumcneHne nponsBoaHbIX U
anddepeHLUmanoB BbICLLNX NOPSAKOB OOHOM U
HECKOMBKMX NEPEMEHHBIX.
6 CamocTtosiTensHoe nsyyenne | Tema 6.1. NepBoobpasHasa 1 HeonpeaeneHHbIN 26
TEMbI uHTerpan. OnepaTop UHTErPUPOBAHUSI U ETO CBOWCTBA.
Tabnuua ocHOBHbIX POPMYN MHTErpMpoBaHusl. 3aMeHa
nepemMeHHbIX B HEONpeaeneHHOM UHTerparne.
WHTerpaneHoe MHTerpmpoBaHue no 4acTsm.
ncyucneHve Tema 6.2. OnpeaeneHHbin nHterpan. dopmyna
HbtoToHa-TNenbHunua. Teopema 0 NPON3BOAHOW
MHTErpana no BepxHemy npegeny. 3ameHa nepemMeHHom
B OnpeAeNieHHOM UHTerparne 1 MHTErpupoBaHne no
yacTaMm.
7 MogroToBka K JlnHenHble guddepeHumansHble ypaBHeHUs | nopsaka. 13
NpaKkTU4EeCKOMY 3aHSATUIO YpaBHeHusi bepHynnu.
M35 YpaBHeHUs BbICLLMX NopsakoB. 3agadva Koww. MoHaTtne
O KpaeBbIx 3agayax. MHTerpnposaHme 1Y, gonyckaroLwmx
OudpdepeHumansHble NOHWXeHne nopsaka. Npumepb! PUsnNYeckmx un
ypaBHeHMsi 9KOHOMUYECKMX 3aday, NpuBoOAALUIMX K [1Y.
CamocTtoarenbHoe Tema 7.4. CTpykTypa obLlero peleHuns nmHenHoro | 13

n3yvyeHne TemMbl

ogHopogHoro Y. PelueHne nuUHenHbIX
OAHOPOAHbLIX 1Y € NOCTOSAHHBIMYN
koadhpmumeHtamu. CTpyKTypa peLleHunst




NUHenHoro HeogHopoaHoro Y. JInHenHble
HeogHopoAHble [1Y ¢ NOCTOAHHBbIMK
KoadhpmUmMeHTaMm 1 € NPaBon YacTbio
onpeaeneHHoro snaa.

8 nO,ELFOTOBKa K Yncnosble pAObl C NONOXUTENbHbIMU YneHaMun. 6
NpakTn4eCkomMy 3aHATUIO |_|pVI3HaKVI CXOOAUMOCTHU: HeOﬁXO,EI,VIMbIVI, CpaBHEHUA.
M36 HocTaTouHble npusHaku: Janambepa, pagukanbHbI
npuaHak Ko, MHTerpanbHbIi NPU3HaK.
MogroToBKa K WHTerpansHoe ncuncnexnune. udbdepeHumnansHble 6
KOHTpOnbHOM paboTte ypaBHeHust
KP 2
CamocTosiTensHoe Tema 8.3. 3Hakouepegyrowmecs psabl. Teopema 7
PARe! n3yyeHue Tembl JlenbHnua. 3HakonepeMeHHble psabl. ABcontoTHas

W YCIOBHAas cXoanMocTb. OyHKUMOHamNbHbIE psfbl,
obnacTbe cxogMMocTu. PaBHOMepHas CXOAMMOCTb.
MpusHak Benepwtpacca. CeoricTBa paBHOMEPHO
CXoadLunxcsa pagoB

MoaroToBka K aK3ameHy OundpdepeHunansHoe ncuncnexme. ViHterpansHoe 7
ucumcnenue. dnddepeHunanbHblie ypaBHEHUS.
Psagbl.
WUTtoro 3a kKypc:| 204
Kypc 2
MoparoTtoBka kK CnyvaiiHble cobbiTus, anrebpa cobbITui.
Teopusi BeposiHocTy | NPKTUHECKOMY 3aHATMIO HenocpenctBeHHOE BblMCEHNE BepOHTHOCTeVIL 5
na7 dopmyna CnoXeHUA N YMHOXEHNSA BEPOATHOCTEN.
dopmyna nonHow BeposiTHocTu. Popmyna berieca
MoaroToBka Kk OueHku napameTpoB pacnpeaeneHns: ToYeYHble 1
MaTemaTuyeckas NpakTU4YECKOMY 3aHATUIO WHTepBarbHble. [loBepUTeNbHbIN MHTEpBan u 5
cTaTUCTUKa n38 [foBepuTenbHasi BEPOATHOCTb. MNpoBepka
CTaTUCTUYECKMX TMNOTES.
Pagbl MoprotoBka Kk 3a4eTy Teopusa BeposaTHOCTU. MaTemaTnyeckas ctaTucTuka 5
WUtoro 3a kypc:| 15
Wtoro:| 219

5. MeToanyeckue ykasaHusi Ans o6y4yaloLWMXCs N0 OCBOEHUIO AUCLUMNIHLI (Moayns)
MeToaunyeckue ykazaHusi npu paboTe Ha NeKuumn

1. MeToauueckue ykasaHusi npu paboTe Ha nekuum

[o nekuun cTygeHT OOIMKEH MPOCMOTPETL Y4eOHO-METOOUYECKYIO U HaydYHY0 NUTepaTypy Nno Teme nekuum
Ansa Toro, 4YTobbl UMETb NpeacTaBneHne o Npobnemax, KoTopble GyAYT NOAHSATHI B NEKLMU.

Mepen HavanoMm nekuum obyvarowmMmcs coobllaeTcs Tema Nekuuu, NnaH, BOMpochl, noanexaine
pPacCMOTPEHNI0, [AOBOASATCA OCHOBHblE NUTEpaTypHble WCTOYHUKM. Becb y4yebHbIi maTtepuan, coobliaembli
npenogaBaTenem, OOMMKEH He MpocTo npocnywmneatbes. OH AomkeH OblTb aKTUBHO BOCMPUHST, T. €. YCrblLaH,
OCMBbICIIEH, MOHAT, 3admKcMpoBaH Ha BGymare u 3akpenneH B namaTu. MpucTynas K crylaHuio HOBOro y4eGHoro
mMaTtepuana, none3Ho MbICIEHHO YCTaHOBUTL €ro CBsI3b C paHee U3ydeHHbIM. Creas 3a TEXHUKOW YTeHMs1 nekuum
(aKueHT Ha CyLecTBEHHOM, MOBbILLEHWe TOHa, WU3MEeHeHMe puTMa, nmaysa M T. n.), HeobxoaMmo Bcried 3a
npenogasaTeneM yMmMeTb BblOENATb OCHOBHbIE KaTEropuu, 3akoHbl W ONpPedensTb WX codepxaHue, npobnemsi,
npegnonarate UX BO3MOXHble pelUeHusl, AokasaTenbcTBa W BbiBoAbl. OcyllecTBnsAs Takylo paboTy, MOXHO
3HaunTenbHO o6neryntb cebe MNOHMMaHWe y4yebHOro MmaTepuana, ero KOHCMEeKTMpOBaHME W [JanbHellee
n3yJyeHue.

2. MeTogmnyeckne ykasaHus Npv NOAroToBke u pabote Ha NPakKTUYECKOM 3aHATUMN

MpakTuyeckne 3aHATMA MO AMCUMINIIMHE NPOBOAATCS B LensX BblpaboOTKM MNpPaKTUYECKUX YMEHUR W
NpnodpeTeHnst HaBbIKOB B pPeLleHnn NPpodecCMoHarnbHbIX 3aday.

MoproToBka o6yYatoLerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCSA MO BonpocaM, pa3paboTaHHbIM Ans
KaXXgon TeMbl NpaKTUYecKMX 3aHATUA u (unu) nekuun. B npouecce MOArOTOBKM K MPaKTUHECKUM 3aHATUAM,
Heobxoammo obpaTuTe 0coboe BHMMaHUE Ha CaMOCTOSATENBHOE U3YYEHNE PEKOMEHAOBAHHOM NUTEpaTypsl.

PaboTta cTyaeHTOB BO BpeMsi MPaKTUYECKOro 3aHATUS OCYLLECTBMSETCA Ha OCHOBE 3afaHui, KOoTopble
BblgalTcs OOy4yaloWMMCss B Hadane unum BO BpeMsA 3aHAaTUSA. Ha npakTuyeckux 3aHATUSAX NPUBETCTBYETCS
aKTUBHOE y4acTue B 06CYXOEHUN KOHKPETHBIX CUTYaL M, CNOCOBHOCTb HA OCHOBE MOJTYYEHHbLIX 3HAHUA HAaXOAUTb
Hanbonee aEKTMBHBIE PELLUEHUS MOCTABMEHHbIX MPOGMEM, yMeTb HaxO4WUTb MONE3HbIN AOMONHUTENbHbIN
MaTepuan Mo TemaTuke 3aHATMIA. Ha npaktuyeckmx 3aHAaTuAX obydvarlmecss OOIMDKHbl yMeTb BbipaboTaTb
onpenerneHHble pelleHns no obo3HavyeHHoW npobneme. B 3aBMCMMOCTM OT CNOXHOCTU Npeasiaraemblx 3agaHunm,
uenen 3aHATUSA, oOLLen NOAroTOBKM Obyvarowmuxca npenogaBsatenb MOXET MoAckasaTb 00yyatoLwmmcs anropmutm




pelLleHns unu nepeoe OeWCTBUE, UNWN ykasaTb oblluee HanpaeneHue paccyxaeHuid. MonyyeHHble pesynbTaThl
o06cyxaalTcs ¢ NO3MUMI X aaeKBaTHOCTU UNN 3 MEKTUBHOCTU B PACCMOTPEHHON CUTYaLMN.

3. MeToanyeckue ykazaHusi no camocrtosTenbHomn pabore

OpraHusaums caMmoCTOATENbHOM paboTbl 0BYYaOLIMXCA OPUEHTUPYETCH Ha akTUBHbIE METoAbl OBnageHus
3HaHWAMK, pa3BUTME TBOPYECKNX CNOCOBHOCTEN, Nepexos OT NOTOYHOro K MHAMBUAYaNM3MpoBaHHOMY OByYeHuIo ¢
y4eTom notpebHoCTeln 1 BO3MOXHOCTel obyyatoLerocs.

CamocTtosaTenbHas paboTta ¢ yyebGHuMKamu, y4ebHbIMM NOcoBUAMM, Hay4YHOW, CNPaBOYHOW nMTepaTypown,
mMaTtepvanami nepvognyeckux msgaHui u MHtepHeta sensetca Hanbonee adpdekTMBHLIM METOAOM MOMyYeHUs
AOMNOMHUTENbHBIX 3HaHWWA, MO3BONSAET 3HAYMTENbHO aKTMBM3MPOBAaTb MpoLEeCcC OBMageHus WHdopmaumnen,
cnocobecTByeT Gonee rnybokomy yCBOEHMIO M3ydaemMoro matepuana. Bce HOBble NMOHATMA NO M3yvaemon Teme
Heo6X0AMMO BblyYNTb HAU3YCTb.

CamocTosaTenbHas paboTa peanusyeTcs:

eHenocpeacTBEHHO B NpoLecce ayanTOPHbIX 3aHATUN;

eHa NeKUnsX, NPaKTUYECKUX 3aHATUSX;

*B KOHTaKTe C npenogasaTtefnieM BHe paMOK pacnucaHus;

eHa KOHCynbTaumax Mo y4yebHbIM BomMpocaM, B XOo4e TBOPYECKMX KOHTAaKTOB, MpU NUKBMAALMM
330IDKEHHOCTEN, NPV BbIMONTHEHUW MHAMBUAYANbHBIX 3a4aHUA U T. 4.;

*B MeToaMYeckoM kabuHeTe, goma, Ha Kadeape Npu BbINONHEHUN O0ByYaloWMMCS Y4eOHbIX N NPaKTUYeCKMX
3agau.

O heKkTnBHLIM  CPEACTBOM  OCYLLECTBMNEHUS O0y4YaloLWMMCA CaMOCTOosATENbHOW paboTbl  ABMsieTCA
3MNeKTpOHHas MHpopMaUnoHHo-0bpasoBaTenbHas cpeda yHuBepcuTeTa, KoTopas obecneymBaeT JoCTynm K
y4yebHbiM nnaHam, pabouum nporpammam gucumnivH - (Mogynew), npakTuK, K W30aHWAM  SMEeKTPOHHbIX
BUBNNOTEYHBIX CUCTEM.

4. MeTognyeckne ykasaHusi Npyu HanMcaHMM KOHTPOJIbHOW paboThbl

CTpyKTypa KOHTPOINbHOWN paboThl:

* TUTYMbHBINA NNCT,

* coepXaHne KOHTPOJSbHOM paboTsl,

* OCHOBHas 4aCTb KOHTPOJSIbHOW paboThl,

* BbIBOAbI MO paboTe,

* CMMCOK NCMOSb30BaHHOWM NUTEPaTypbI.

O6bem koHTpOnbHOM paboTbl A0 15 cTpaHWL MaWmnHONNCHOro TekcTa vepes 1.5 nHTepsana. B kOHTponbHON
paboTe AOMKHO ObiTb OTPaXXEHO YMEHWe cucTemMaTM3npoBaTtb, aHanuMauposaTtb, 0606waTb, AenaTb BbIBOAbI U
CBA3bIBaTb TEOPETMYECKME 3HAHMSA C MPaKTMKOW. B TekcTe Heo6xoanMo BbliAENNTb OCHOBHbIE MAEU U NPEeANOXUTb
COOCTBEHHOE OTHOLWEHME K HUM, OCHOBHble MOMOXeHUss paboTbl XenaTenbHO WMANKCTPMPOBaTb CBOWMMU
npumepamn. B Tekcte Heobxoammo AenaTb CCbIIKM Ha MCNOMb30BaHHYO NMTepaTtypy C ykasaHmem cTpaHuud. B
KOHTpOmnbHOM paboTe JOMKHbI aKTUBHO MCMOMb30BaTbCA HE MeHee 3 UCTOYHUKOB.

6. I'Iepequb y‘-IEGHOﬁ nuTepaTtypbl U y‘-leGHO-MeTO,DM‘-IeCKOI'O obBecnevyeHunsi ANA caMoCTosiTeNIbHOMN

paboTbl
Tabnuua 11
KHWXHbIN Jlutepatypa
Ne ABTOp(bl), HAUMEHOBaHue, MecTo, roa, U3gaHus 430:3'5'“’) ans
n/n (ecnu ecTb, yka3aTb «rpud») 3NEKTPOH. y4yebHas :222::;
pecypc (3P)
1 Boicwasa matemaTuka. Yactb |. Matpuubl 1 onpegenutenn. CucteMbl NMHENHbIX oP +
ypaBHeHuIn. BekTopHas anrebpa n aHanutudeckas reometpus: yyebHoe nocobue /
lonosko O.B., OJapaesa IN.H., CantaHoBa E.B., KemepoBckasa rocygapctBeHHas
MeauLumMHcKas akagemus: 2006.- Pexum poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6111
2 Bbicwasa matematuka. Yactb Il. MatemaTtuuyeckun aHanus: yyebHoe nocobue / 9P +
Byxtoapoea B.W., MN'ywuHa B.M., Tonosko O.B., Hagaesa [I.H., KemepoBckas
rocyaapcTeBeHHas MeauUMHCKas akagemus: 2007 .- Pexunm joctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6112
3 Bbicwasa wmaTematuka. Yacte lll. Teopuss BeposATHocTen. MaTtemaTnyeckas OP +
cTatucTuka: y4ebHoe nocobue / Byxtosiposa B.U., MNywmHa B.M., MNecyaHckas C.P.,
PaBsuHr J1.K., KemepoBckass rocygapcTBeHHast MeauumHckas akagemus: 2006.-
Pexwum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks]||6113
4 Boicwas maTemaTuka. KpaTtkum kypc: yd4ebHoe nocobue / Jlakepnuk A.P., Jloroc: oP +
2008.- Pexum pocryna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||9112



https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6111
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6112
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||6113
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||9112

5 OcHoBblI BbiCLIe MaTeMaTukn. OuddepeHumanbHble ypaBHeHUS: y4ebHoe nocobue oP +
/ BabasHuy H0.B., Mucenumsn T.J1., KOXHbI MHCTUTYT MeHemxkMeHTa: 2007.- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks]||10283

6 OcHoBbl BbIClWEN MaTeMaTukM. PYHKUMM HECKONbKUX NepemMeHHbIX: y4debHoe oP +
nocobue / babasHy KO.B., MucenumsaH T.J1., KOXHbIA MHCTUTYT MeHemxmeHTa: 2007 .-
Pexum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10285

7 Boicwasa martematuka: ydebHoe nocobue / Manaxoe A.H., Makciokos H.W., 9P +
Hukmwknd  B.A., EBpasunickuin  oTKpbITbin - MHCTUTYT: 2009.- Pexum pgoctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtu||iprbooks||10643

Hocmyn obyqarowuxcs k QP HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 3/1eKMpoHHOU
UHGhopmayuoHHoU obpaszosameribHOU cpedbl yHusepcumema u catima HTE CamI TY o rioeuHy u naposito.

7. MepevyeHb UHPOPMALIMOHHBLIX TEXHONOIMIA, UCMONb3yeMbIX NPU OCYLLECTBIIEHUN OOpa3oBaTeNbLHOroO
npouecca no gucuuninHe (Moaysnio), BKIOYas nepeyeHb NporpaMMHOro obecneyeHus

Mpwn NPoOBEeAEHMN  NEKUMOHHbIX  3aHATUN ncrnonb3yeTcs MynbTMMeaunHoe  obopyaoBaHue.
OpraHuszoBaHo B3aumMogencTBue obyyatoulerocd UM npenogaBatenss €  UCNONb30BaAHUMEM  3MEKTPOHHON
nHpopmaLunoHHon obpasoBaTenbHOM cpeabl yHUBEpcUTETa.

MporpammHoe oGecnevyeHne

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnapatennb npoucxoxaeHusi
HasBaHue (nMueH3noHHoe nnu ceBoboaHo
n/n (npoussoguTtens) (MHOCTpaHHoE nnu
pacnpocTpaHsemoe)
OTEYECTBEHHOE)

1. [AdobeReader cBOOOAHO pacnpocTpaHseMoe AdobeSystemslIncorporated WHOCTPaHHOEe
2. |LibreOffice cBOOOAHO pacnpocTpaHsaemoe TheDocumentFoundation WHOCTPaHHOe
3. [CnpaBo4Ho-npaBoBas NULIEH3NOHHOEe HMNO «BMW» oTeYecTBeHHoe

cuctema «KoHcynbTaHT

[noc»
4. |AHTMBUMpYC Kacnepckoro NMLEH3VNOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE

8. MepeyeHb pecypcoB UHHMOPMALMOHHO-TENEKOMMYHUKALIMOHHOW ceTu «MHTepHeT», Npod)eccMOoHanbHbIX
6a3 AaHHbIX, MH(POPMaALMOHHO-CNPABOYHbLIX CUCTEM

Tabnuua 13
I:‘ﬁl HanmeHoBaHue KpaTkoe onucaHue Pexum pocTtyna
1 | OnekTpoHHO-6MbnnoTevHasa cuctema OneKkTpoHHO-6nbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cucrema
2 | OnekTpoHHO-6MbnunoTeyHas cuctema AnekTpoHHasa GubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
oubnunoteka

9. OnucaHue MaTepMaanO-TeXHM‘leCKOﬁ 6a3bl, Heobxogumon gns ocyuwiecTtBneHus o6paaoBaTeanoro
npouyecca no gucuunriinHe

NekunoHHbIe 3aHATUA

Ayantopun Ans NEKUMOHHbIX 3aHATUIN YKOMMNIEKTOBaHbl Mebenblo 1 TEXHNYECKMMU CpeacTBamm obydeHus,
cnyxawummn ans npeactasneHns ydebHonm uHdopmaumm 6onblion aygutopumn (Habopbl AEMOHCTPAUMOHHOro
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMNbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
AyouTtopun Ons NpakTMY4eCKUX 3aHATUIA YKOMIMITEKTOBAHbI CNeLManM3MpoBaHHON MeBEnNbo U TEXHUYECKUMU
cpeacTBaMu 00y4yeHus (NPOEKTOp, IKPaH, KOMMbITEP/HOYTOYK).

CamocTosiTenbHas pabora

MomelleHMss AN caMOCTOSATENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO
NOOKIIOYEHNsT K CeTU «MHTEpHET» WM [AOCTYNOM K 3MeKTPOHHOW WHGOpMaLMOHHO-06pa3oBaTenbHOM cpeae
Caml'TY:

eMEeTOAMYECKMI KabuHeT (aya. 9);

eKOMMbIOTEPHbBIE Knacckl (aya. 6, 15).



https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10283
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10285
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||10643

10. ®DOHA OLEHOUHbIX cpeacTB no gucuvniinHe

®oHO OLEHOYHbIX CpPeacTB Ans NPOBEAEHUS TEeKYLEero KOHTPONSA YCrneBaemMoCTU M NPOMEXYTOYHOW
atTecTtauuu npeacrtasneH B [NpunoxexHun 1.

MONHBIN KOMMNMEKT KOHTPONbHbIX 3a4aHui WAW WHbIX MaTepuanoB, HEOOXOAWMbIX [Ns OLeHMBaHUs
pe3ynbTatoB O0Oy4YeHMA No AUCUMNAMHE, NpPaKTUKe XpaHUTCA Ha kadeape-paspaboTtyvke B OyMaxHOM W
3NEKTPOHHOM BUAE.



MpunoxeHwne 1

PoHA OLEeHOYHbIX cpencTB AnA npoBeaeHUA TeKylwero KOHTpona ycnesaeMoCctu n npome)KyTquoﬁ

atrectauum

no gucumnnuHe

B1.0.02.01 «Bbicluaga maTtemaTuka»

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Ksanudumkauyusn

®dopma oby4eHus

Noa Hayana noAroToBKU
Bbinyckarowasn kadegpa
Kadeapa-paspaboTumk
O61bem agMcunnnuHbI, 4. / 3.e.

dPopma KOHTpOnA (NMpomMexyTo4vHas
aTrecrtaums)

08.03.01 CtpoutenbCcTBO

MpombIlwneHHOoe U rpaXaaHCcKoe CTPOUTENbLCTBO

GakanaBp

O4YHO-3ao4YHas

2023

MH)KeHeprIe TexXHoJNormm

MH)KeHeprle TeXHOJNTIOrMun

360/10

3K3aMeH, KOHTponbHas paboTa, 3K3aMeH, KOHTpPONnbHas
pabora, 3auver




1. NepeyeHb KOMNETeHLMH, UHOAUKATOPOB AOCTMXKEHUSI KOMMETEHUUI U NPU3HAKOB NPOSABNEeHUsA
KOMMeTeHUUN (OecKpUnNTopoB), KOTOPLIMU OOJKEH OBrageTb o6yvalolmiics B xoae 0CBOeHUs
o6GpasoBaTenbHON NporpaMmbil

YHMBepcaﬂbele KomMnetTeHUnun

Tabnuuya 1
HaunmeHoBaHue
Koa n HaumeHoBaHue
KaTteropmu Kopg HanmeHoBaHue
MHAUKaTOpa AOCTUKEHUA Pe3ynbTaTbl 06y4eHus
(rpynnbi) _ | xomneTeHuum KOMMNeTeHLUn KoMneTeHLMM
KOMMNeTeHLUUn
CucrtemHoe u YK-1 CnocobeH ocywectenate | MO-1 YK-1 31YK-1.1
KpuTndeckoe NOUCK, KPUTUHECKUI BbinonHsieT nonck 3HaTb: MeToauKM noncka, cbopa u
MblLUNEHne aHanus u CuHTes Heobxoammon 06paboTkn nHopmauum, Metoq
MHbopMaL MK, NPUMEHSTL | MHOopMauun, eé CUCTEMHOro aHanusa
CUCTEMHbLIN Nnoaxoa Ans KPUTUYECKMIN aHanm3 u
peLLeHNst NOCTaBEHHbIX 0bo06LlaeT pesynbTaTthl
3agay aHanusa ansi peleHnst
NOCTaBEHHON 3a4a4n
no-2 YK-1 Y1 YK-1.2
Mcnonb3yeT cUCTEMHbIN YMeTb: NPUMEHSITb METOOUKM
noaxon Ans peLueHus nowcka, cbopa, obpaboTku
NOCTaBMEHHbIX 3ada4 MHbopMaLKN, CUCTEMHBIN NOAXO0S,
ONs peLleHnst NoCTaBEeHHbIX
3ajad 1 OCyLLEeCTBNATb
KPUTMYECKMI aHanmM3 1 CUHTE3
MHpopMaL K, NonyYyeHHon n3
aKTyanbHbIX POCCUACKNX 1
3apyBexHbIX ICTOYHUKOB
B1 YK-1.2
BnageTtb: meTogamu novcka,
cbopa n 06paboTkM, KPUTUHECKOTO
aHanusa u cMHTes3a uHdopmauum,
METOAMNKO CUCTEMHOIO Noaxoaa
ONs peLleHnst NoCTaBMEeHHbIX
3agay
O6wenpodeccnoHanbHblie KOMNEeTEeHUUU
Tabnuuya 2
Kon Koa u HanmeHoBaHue
HauvmeHoBaHMe koMneTeHUNUU MHOMKaATOpPa AOCTUXKEHUSA PesynbTaThl 06y4eHus
KOMneTeHUUn
KOMnNeTeHUUn
OrnkK-1 CnocobeH pelwaTtb 3agayn no-4 onk-1 34 OMNK-1.4

npodeccnoHanbHoN AeaTenbHOCTU
Ha OCHOBE UCMOMNb30BaHMS
TeopeTU4eCcKkmnx U NpakTn4yecKnx
OCHOB eCTeCTBEHHbIX U TEXHUYECKUNX
HayK, a TaKkke MmatemMaTn4eckoro
annapara

MpencraBnsieT 6a3oBble Ans
npodeccrmoHanbHon caepsbl
dmanyeckme npoLecchl 1 ABNeHns
B BUAE MaTemMaTn4eckoro(mx)
ypaBHeHMSA(1)

3HaTb: bazoBble ans
npodeccrmoHansHon caepsbl
dusnyeckne NnpoLecchbl U ABreHNst
B B1AE MaTeMaTn4eckoro(mx)
ypaBHeHuWsA(1)

Y4 OMnK-1.4

YMmeTb: [Npeactaenste 6a3oBbie
Ans npodeccmoHanbHon cgepsbl
dumaunyeckme npoLecchl 1 ABNeHUs
B BUJE MaTeMaTu4eckoro(mx)
ypaBHeHuWsA(1)

B4 OMNK-1.4

Bnapgetb: MeTogukon
npeactaBnennsi 6a3oBbIxX ANg
npodeccrnoHansHon caepsbl
M3NYECKNX NPOLIECCOB U SABNEHUI
B BUAE MaTeMaTu4eckoro(ux)
ypaBHeHus(4)

na-6 onk-1

BbinonHaeT pelleHne
WHXXEHePHbIX 3aa4 C MOMOLLbIO
MaTemaTuyeckoro annapara
BEKTOPHOW anrebpbl,
aHanuTUYeCcKon reoMeTpumn un
MaTemaTMyecKoro aHanusa

36 OIK-1.6

3HaTb: MaTemMaTUyeCcKnii annapat
BEKTOPHON anredpsbl,
aHanuTUYecKon reomMeTpumn un
MaTemaTUyecKoro aHanusa
Y6 OlNK-1.6

YMeTb: Pelatb nHxXeHepHble
3ajayv C NOMOLLbIO
mMaTemaTM4ecKoro annapara
BEKTOPHON anredpsbl,
aHannTUYECKON reoMeTpun un




MaTeEMaTUYEeCKOro aHanuaa
B6 OlMK-1.6

BnapgeTtb: MeToaMKOM peLueHnst
WH)XEHEePHbIX 3a4a4y C MOMOLLIbIO
MaTemaTnyecKkoro annapara
BEKTOPHOW anrebpbl,
aHanuTUYeCcKon reomeTpum un
MaTeMaTU4eCKoro aHanusaa

na-7 onk-1

aHanunsa

BbInonHAeT pelueHne ypaBHeHUN,
ONMCbIBaKLLNX OCHOBHbIE
dusnyeckmne npowecesl, ¢
NpUMEHeHVemM MeToa0B NNHENHON
anrebpbl U MaTemMaTn4ecKoro

37 ONK-1.7

3HaTb: MeToabl NMMHENHoN anrebpbl
1N MaTeMaTM4Yeckoro aHanusa

Y7 ONK-1.7

YmeTb: PewaTtb ypaBHeHus,
OnuCbIBaoLLNE OCHOBHbIE
dusnyeckmne npoLeccol, ¢
npUMeHeHnemM MeToA0B NMMHENHON
anrebpbl 1 MaTEMaTMYECKOrO
aHanusa

B7 OMNK-1.7

BrnageTb: MmeToankon peLueHus
YypaBHEHMWN, OMUCbIBAOLLNX
OCHOBHblEe (bM3nyeckune npoLeccol,
C NpUMEeHeHnemM MeTod0B
nuHeriHon anrebpsbl 1
MaTeMaTU4YeCcKoro aHanusaa

na-8 onk-1

OcyuectBnsieT 06paboTky
pacyeTHbIX 1 IKCMEePUMEHTaNbHbIX
[AaHHbIX BEPOATHOCTHO-
CTaTUCTUYECKNMMN MEeTOAAMM

38 OINK-1.8

3HaTb: OCHOBHbIE BEPOSITHOCTHO-
cTaTucTUYeckme MeToabl
06paboTku pacyeTHbIX U
3KCNepUMeEHTasbHbIX AaHHbIX

Y8 OMNK-1.8

YMmeTb: npoBoanTL 06paboTKy
pacyeTHbIX Y 3KCNepUMEHTanbHbIX
[OaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKUMM MEeTOAAMM

B8 OMNK-1.8

BrnapgeTb: meToankon o6paboTkm
pacyeTHbIX U 3KCNepUMEHTarbHbIX
[aHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKUMM MEeTo4aMM

I'Ipocbeccvaan bHbl€ KOMNeTeHUnn

Tabnuua 3
Kop HaumeHoBaHue Ko v HaumeHoBaHMe HAUKaTOpa OOCTUXKEHUSA PesynbTathl
KOMMeTeHUun KOMNeTeHUun KOMMNeTeHUuun obyyeHus

He NpeAyCMOTPEHbI Y4€6HbIM NIIaHOM

Manwua COOTBETCTBUA OLIeHOYHbIX CpeaACTB 3annaHUpoBaHHbLIM pe3ynbTaTamMm OGy‘lEHMH

Tabnuuya 4
OueHo4HbIe cpeacTBa
Pasnzen 1 Paspen 3, 4 Paspen 5,6 Pasgen 7,8. Paspen 9,10.
. AHanutnyeckas
NuHennan reomeTpus OnddepeHumnansHo IudchepeHLMantHbI Teopusa MpomexyTouHa
anre6pa B e ucuucrneHuve BEpPOATHOCTU | # aTTecTauus
BeAeHue B e ypaBHeHus
Koa n BekTopHa UHTerpanbHoe MartemaTunuecka
MaTeMaTU4ecKu Pagbl
MHOUKaTOp |A anrebpa 7 aHANW3 ucuucneHue A cTaTUCTUKA
BOCTUXKEHUSA 3
KOMNeTeHUM PacueTHo-rpadmyeckasn paboTa, MHOMBMAYaNbHOE 3aAaHne, TeCT K3aMeH,
3K3aMeH, 3a4eT
]
B hopme
onpoca,
KOHTpOsbHas
paborta,
KOHTpOsbHas
paboTa
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2. TunoBble KOHTPONbHbIE 3a4aHUA UNU UHble MaTepuanbl, Heo6XxoauMbIe AN OLEeHKN 3HaHUN, YMEHUN,
HaBbIKOB 1 (MNK) onbiTa AeATEeNbHOCTU, XapakTepusyrwme npouecc hopMMpoBaHMA KOMNETEHUUN B Xxo4e
OCBOEHMA obpa3oBaTesibHON NpPorpaMmmbl

2.1. DopMbI TEKYLLEro KOHTPOSIA yCneBaeMoCTH

MpumepHbIN NnepeyveHb 3agaHun ana PIP Ne1

1. laHa cncrtema Tpex NMMHEeNHbIX ypaBHEHWUI C TPEMSI HEM3BECTHbIMU. TpebyeTcst HanTH ee
pelueHne ¢ nomoLwbto: a) dopmyn Kpamepa; 6) maTpudHoro metoga, B) metogom [raycca.

02%, 43X, - 4x; =5,

3% - x,+2¢ =2 1

12x; + X, +3x; =;
%'X1+2X2‘2X3:']3
[x-,.-2x2+3x3 =2

1.1. 2.
13%, +26- X3 =-3 1 X, +26- 3%, =-2
Hle- Xy +3%; =2, H2x1+3x2- X; =0,
13 H X1+ X2+2X3 :3 1.4.B' X1+2X2'2XB :].

MpumepHbIN NepeyeHb 3agaHun ana PP Ne2

1. JaHbl KoOpANHaTBLI BEPLUMH NMpaMmnibl AlA?A?A‘*CpeD,CTBaMVI BEKTOpPHOM anrebpbl HANTK:
a) onviHy pebpa; 6) yron mexay pebpamm (C TOYHOCTbIO A0 1°); B) nnowaab rpaHu; r) oobem nupamuasbi.

BapmaHT A1 Ao A3 As
1 (4; 2;5) 0;7;2) ©0;2;7) (1;5; 0)
2 (4; 4; 10) (4; 10; 2) (2;8;4) (9; 6; 4)




3. (3;5;4) (8;7; 4) (5; 10;4) (4;7;8)

4 (4; 6; 5) (6;9;4) | (2;10;10) | (7:5;9)

2. [laHbl BEKTOpPbI a(al' 31 53], Itilblr bzr 53]1 C{Clr Cys 53}', dd ,d2, d-_;)

MokasaTb, YTO BEKTOpbI & 'bfco6pa3y+0T 6a3nc 1 HaWTK KoopanHaTbI BEKTOpa d; 51om Gasuce.

B HEkOTOpOM Ha3suce.

BapuaHT a b C d

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) 3-21)  |(7:411)

4 (10;3;1) (1:4:2) (3:19:2) |(19:30;7)

3.1 YpaBHeHu1e 0fHOI U3 CTOPOH kBaapaTta = © 3y -5=0 Cocrasus ypaBHeHUe Tpex
ocTanbHbIX CTOPOH kBagparta, ecnu (-1;0) - Touka nepeceyeHns ero avaroHanen.

3.2. [laHbl ypaBHeHns oaHoii na ctopoH pomba X = ¥ + 10 =0y 500t us ero anaronaneii

x+4y -4 =0 nyaronanu pom6a nepecekatotcs B Touke (0; 1). HaitTv ypaBHeH1e ocTanbHbIX CTOPOH
pomoa.

3.3. YpaBHeHUa aByX CTOPOH Napansenorpamma

U3 ero auaroHanewn X - 4 =0 Harin KoopanHaTbl BEPLUWH napansenorpaMmma.
3.4. [laHbl ABe BepLUVHBI Al- 3;-3) " B(5;-1) D(4;3)

TpeyronbHuka. CocTaBUTb YpaBHEHUS €70 CTOPOH.

X+2y+2=0, x+y =0 3 bapHenne ogHoil

, N TOYKa nepece4vyeHund BbICOT

MpumepHbIN NnepeyveHb 3agaHun ana PP Ne3

1.  Halimu yka3aHHble nipedesbl (He nonb3ysch npasusiom Jlornumarisi)

3_ 09,2 . 25 s v rd-.
"mx 2x 4+ 3x-4 |im2x 3x -2 lim Jx+d -1

11.a) " 32 - dx +1 ;6)"'7x2+3x_10;8) ¥~-3 2 _ g

_ 1- . 2
li ‘:254” lim(1 + 4x)%
I_) x—=0 x ,p') l:;—ol:]
2% +3x+2 X ex 4+l : x72x
||m— |||"|“I —_— Ilm

1.2.a) xoo e = 3X2+4;6)”"1x2+3x+2;3) x=3J2x +5- 3.

. - S
”r.T.?] Sin 3x ”mil“ét
Xy R xE

2- 3 II'—-,
lim3X_ - X+l o, X +8  L¥x+1-2

13.a) " " X~ 2x% +3 ;6)""23X2+8X+4;B) A=l y? ]

7 3
im—22>*" limll+sin2x5o3

r)x_ﬂl‘ CC‘SEX;'D') x=0



. 37 +4x" - 3x+2
lim
x+m xZ gl 10

1.4.a)

i L= €05 3X cof -
S~ Y B

!

lim
;6);( 32x? .- 5x- 3.  B) x—3

x? +5x- 24 lim

Fiy

1- =

|

Vx+11-3

x*- 4

MpumepHbIN NnepeyeHb 3agaHun ansa PP Ne4

1. Hatimu unmeepan, pesynbmam riposepums dugbghepeHyuposaHuem.

3dx 5x% +3
1. 2. — ~dx
N s
2
3. I 1 + 3 dX 4. J.X2+2 dX
1+Xx%  J1-x2 X% +1

2. Hatimu unmeepan, pesynbmam riposepums dugbghbepeHUUPOo8aHUEM.

b |[sin(1-3x)dx % |[ cos(5x —1)dx > |[~3x+1dx
4, J‘3/2X 1 dX 5. J‘EZX—i-l dX 6. j‘23—2X dX
3. Halmu uHimeeparn, npumeHue memod uHmMezpuposaHus rno Yacmsm. Pe3ynbmam nposepumes
oughghepeHuuposaHuem.
Lo [(x+1)-e¥dx 2| [(2x—1)sin 2x dx
3. | Jarctg2x dx 4 | [Inxdx
4, Hatimu unmeezpan om abipaxkeHul, codepxxauiux KeadpamHbil MPEXYIIEH.
2X —3 2X +1
1. I 2 dx 2. - dx
—6X+25 VX2 +6x + 25
x+1 x+1
3. I dx 4. I 5 dx
—4x+8 X°+2x+10
5.  U3smeHumb nopssdok uHmeapuposaHuUsi 8 MOBMOPHOM UHMezpare, coenas Yyepmexx obgacmu
UHMe2puposaHus.
1|1y , |3 3y
[dy [f(x, y)dx Jdy  [f(x,y)x
0 0 o-y?
3 |1 V1-x? 4 |R RZ-x?
Jdx  [f(x,y)dy Jax  [f(x,y)dy
-1 0 0 0




[ (x, y)dxdy

6.  Bbiqucnums 0sotiHoli uHmezpan D . lpedsapumenbHo cdenamp Yepmex
obnacmu uHmMezapupo8aHus.
NeNe f(x,y) YpaBHeHMs NHUI, orpaHnyuBatowmx obnacts D
1 y2 y=X,y=2X,X=2,X=4
X
) X3y2 X2 n y2 _ RZ
3 X% +y y=x°,y% =x
4 x 2 X=2,y=X,yx=1
2
y
7. Bbiaucnume ninowadb nnockol ghuaypbl, 0epaHudeHHOU daHHbIMU JIUHUSMU.
NeNe YpaBHeHusa NnHUN NeNe YpaBHeHWa NnHUN
2 . 2 a2
L X=y°-2y;Xx+y=0 5 3x“ =25y;5y° =9x
2 y=2-Xy? =4x+4 6 Xy=4X+y=>5
3 y? =4x —x%;y? = 2x 7 X+y=Lx+3y=1
X=Y;X=2y
(BHE napabonbl)
4 3y? = 25x;5x° =9y 8 p =4sin ¢;p =2sin ¢

8. Bbiqucniume 06beM mera, oepaHuU4eHHO20 OaHHbIMU rosepxHocmsamu. Halimu koopduHamei
ueHmpa macc amoeao mesna 8 npeodnosioXeHUU, 4mMo OHO 0OHOPOOHO.

NeNe YpaBHEHWSsI NOBEPXHOCTEN NeNe YpaBHEHMs1 NOBEPXHOCTEN

1 z=0;z=y;x=0 3 z=0;z=x°y=0;
X =4;y =+/25—x? X+y=4

2 z=0z2=16-x?; 4 z2=0z=4y;x=0;
y=0;Xx+y=8x=0 2X+Yy =06

MpumepHbIN NnepeyeHb 3apgaHun ans PIP Ne5

1.  Halimu obuwee peweHue dughghepeHyuanbHO20 ypasHEHUs rnep8o2o rnopsioka.



Xyl =y11 +1In iH
1.1. X0

19 Yl-y=2x-3
13 xyi- ¥=qx ey’
14, Y- 7y =8e™

(xy- ylsinY =x
1.5. X

16 Yl-cosx- ysinx =cos x
17 (xy? - y?)dx- Ix?y + x%dx =0}

1.8, Sec x ‘tgydx +sec y -tgxdy =0

2. Halmu yacmHbie peuweHus ypasHeHul, yooernemeopsoujue 3adaHHbIM HavyaslbHbIM YCrI08USIM.
21. |yl+4yl- 12y =8sin2x | ylo) =0 |40l =0
2.2 wil- Gyll+ 9y =x7 - x + 3 }‘{'U] =443 yl'[{]] =1/27
23 | yll+ a4y —&2 viol =0 | yol =0
2.4 yvil- 2yll+ By =xe™ }‘{'U] =1 y‘{‘O}' =0
25. |yl+5yl+6y =12cos2x | yl0) =1 | yido) =3
26. |yi- 5y0+ 6y =(12x- 7)e* | ¥i0) =0 | y40) =0
27. | yil- 4yl+13y =26x +5 yviol =1 | ydol =0
3.  3adava Kowu
31 V- 4yl =6x? +1 ylo) =2 ylo) =3
39 Y- 2pl+y =16e* y(O) =1 yiO)ZZ
33 vi+6yl+9y =10 yl0) =0 yllo) =2
1. [lpoesepums, 8birnonHaemcs nu Heobxodumoe ycrosue cxoOumocmu psda..
E+E+E+1+m ir_+g+ 3{_+ﬂ+—5}—:+... 1+£+l+l+,,, 1 + 1 + 1 +
1.2 4 6 8 2¥3 3 33 9 9y3 3. 3 5 7 4.2In2 3In3 4In4
2. Uccnedosamb cxo8UMOCMb 4UCI08020 psida.
. _2n = 1 " n Ee) -
5 n -2 3 rn! Ej n i 3 Bn- 4
1. n—13n3+1;2_n—1er“l -3, 020 +11 -4 n=1 B
3.  Uccnedosamb Ha abCconomHyr U yCro8HYH CX00UMOCMb
” 5 el s (o ) u"—. - ;3 no o n
§ *{**'1"]"2*‘ Z( .1] noog (- 1" -vn 1" dn+2)
1. f7=1{n + ].) + 2 2 n=1 V'f‘"s 4 1 . 3 n=1(2!1 — 1](2” + 3J . 4 If—“] n3 + 1
4.  Hatmu paduyc u uHmepegars cxodumocmu cmerneHHo20 psida Ha KOHUax uHmepeasia cxooumocmu.




. ¢ iy o gD >
S" *2(c 430§ _0X $0°-6(y gl S(x+4]

~n=0 37 2. a17n? +1.3 a3 6N 4, " 2n* - 2

Bbiraucnume npubnuxeHHo orpedesieHHbIl UHmMezpar, Ucrosib3ys pasfoxeHue
rnoduHmeezparsnbHOU hyHKYUU 8 cmeneHHoU psd. Pesynibmamel nony4ume ¢ moYHOCMbH 30
0.001.

1

l- X x I 1 2 2. = 5
[vX -COS—dXx J{- Sin— dx ['x2 M=l §'Y [vx -In(1+x’de
d 2 .0 3 .3 . 4.0

MpumMepHbIN NepeyYeHb MHAUBUAYaNbHbIX 3aA4aHUN
"MonuTtnyeckmn ToTanuaartop" - urpa Ansa B3pocnbix. B obnacTtHyto [ymy TomMcka OT Kaxgoro okpyra
nsbmpatotcs no 2 pgenytata. [lo nepsoMmy usbupaTenbHOMYy OKpyry 3apeructpupoBanu 9
KaHgugaTtos, no 2-my, 3-my 1 6-my - no 11, no 4-my - 12, a no 5-my - 7 kaHgugatoB. Urpok Hayrag
oTme4aeT (u3bmpaeT) No 2 hamunun KaHaUAAToB NO Kaxxgomy u3 6 okpyroB. KakoBa BepOSTHOCTb
TOro, YTO OTragaHbl Bce 12 genytatoB?

B paBHOCTOPOHHWUIN TPEYronbHWK, AMHA CTOPOHbI KOTOPOro paBHa a, Haygady GpocaeTcs TOuKa.
BepoATHOCTL nonagjaHus TOYKM OAMHAKOBa MO BCEW Nnowaan TpeyronbHuka. B TpeyronbHuMK
BMMCaHa OKPY>XHOCTb, B 3Ty OKPYXXHOCTb BnMcaH kBagpaTt. KakoBa BEpPOATHOCTb TOro, YTO Haygady
OpoLueHHas B TPEYronbHMK TOYKa nonana B OKPY>KHOCTb, HO He nonana B 3TOT KBagpaT?

B marasumHe pabotaioT 10 npoagaBLoB, M3 HUX 6 XeHWWH. B cmeHe 3aHATLI 3 npodaBua. Kakosa
BEPOATHOCTb TOrO, YTO BCE OHU MYXXUMHbI, XOTS Obl 1 NpogaseL, My>xyunHa?

B mexaHu3m BxoasaT 3 oauHakoBble getanu. Pabota mexaHn3ama HapyluaeTcs, ecnv npu ero cbopke
OyoyT nocTtaeneHbl XoTa Obl 2 getanu, pasmepa, 6onblle 0603Ha4YeHHOro Ha vepTexe. Y cbopLiuka
ocTtanocb 12 getanen, U3 KOTopbix 5 6onbLuero pasmepa. Kakosa BepOATHOCTb HOpMaribHOM paboTbl
MexaHu3ma, ecnu coopLumk 6epeT getanun Haygady?

B marasuH noctynunu teneBu3opbl Tpex dompm. OT nepeon dompmbl noctynuno 20 TeNeBM30poB, OT
BTOopon - 10 TeneBM30pOB, U OT TpeTben - 70 TeneBnsopos. BepoaTHoCTn Gpaka y kaxaon ompmbl
cooTtBeTCcTBeHHO paBHbl 0.02; 0.03 n 0.05. KakoBa BEpPOATHOCTb TOr0, YTO Cy4anHO NPUOBPETEHHbIN
Tenesmsop ByaeT Ka4ecTBEeHHbIM?

MmeeTca gecaTtb OANHAKOBLIX YPH, U3 KOTOPbIX B AEBATU HAXOOATCH MO ABa YepHbIX 1 No ABa 6enbix
wapa, a B ogHoW — naTb 6enbiXx U OguH YepHbii wap. M3 ypHbl, BbIOpaHHOM Haygady, M3BneYveH
Oenbin wap. KakoBa BEPOATHOCTb TOrO, YTO LUAp M3BMAEYEH U3 YpHbI, cogepxawen nsatb 6enbix
wapoB?

Batapesd npoussena 6 BbICTpenoB No 00bekTy. BepoaTHOCTb nonagaHus B o6bEKT npu 1 BbiCcTpene
pasHa 0.3. Hantu: a) HanmBeposiTHelLee Yncrno nonagaHuin; 6) BepOssTHOCTb HaMBEPOSATHENLIEro
ymncna nonagaHun.

NmeeTcsa cetb 13 10 000 anemMeHTOB, BEPOATHOCTb BKMOYEHUS KOTOPbIX He3aBncuma n pasHa 0.6.
UeMy paBHO HaMBEPOSITHENMLLIEE YUCIIO BKIIOYEHHbIX 3MIEMEHTOB WM COOTBETCTBYHOLIAA eMmy
BEPOATHOCTb?

CniyyariHas BenuumnHa X pacnpegerneHa no 3akoHy:

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

—
10. A cnyyainHas BenuuuHa ¥ =% Yemy paBeH KoadULIMEHT KOppenaLmn?

11. CnyyanHasa BennunHa 3agaHa yHKUMen pacnpenenenums:



3
X
F(x) :%]- X_g’ X Z Xy (XO >0).'
%0 X < X;.

12. Heo6xomumo Hawtu: | (X), MIx], DIx]

MpumepHbIN NepeyYeHb MHAUMBUAYANbHbIX 3a8aHUN (TecT)

1. Ecnu kaxabll ob6bekT reHepanbHOW COBOKYNMHOCTW UMeeT OOMHAKOBYK BEPOSITHOCTb MOMacTb B
BbIGOPKY, TO BblGOpKa Ha3bIBaETCS:

1) npocTou; 2) NOBTOpPHOW; 3) 6ecnoBTOpHON;
4) penpe3eHTaTUBHOW; 5) reHepanbHOMW.
2. Kakon u3 npvBeOeHHbIX HWKEe CTaTUCTUYECKUX BapUaLMOHHBIX PALOB SBNAETCA MHTepBarbHbIM
psagom?
1) 1,1,2,3,5,-1,0. 4) 12) (2,3 B4 453
2) 12 B 4 3 ¢ 5 i
2 B 5 2
3)1,1,1,2,2,3,3,3,3,4,4 5) 1 (1,2 P 2; 3) 3
2 3 2 5 4

3. HTepBanbHbIN BapMaunOHHBIW psg rpadonyeckn MOXHO M3o0pasnTb:
1) NOAWroHOM W MMCTOrPaMMOoNn;
2) TOMbKO NOSIUTOHOM;
3) TONbLKO rMCTOrpamMmmMon;
4) rucTorpamMmon U KyMyInsSTUBHOW KPUBOW;
5) MOSIMroHOM W1 KYMYINATUBHOW KPUBOW.
4. BbibopoyHoe cpegHee KBagpaTuyYHOE OTKIIOHEHWE NokasbiBaeT
1) mepy pa3bpoca OTHOCUTENBbHO CPEOHErO, BbIPAXKEHHYIO B KBaAPATHbIX eQUHNLIAX BapuaHT;
2) Mepy pa3bpoca OTHOCUTENBHO CPeaHEro, BbIPAXEHHYIO B TEX Xe eAnHULAXx, YTO 1 BapuaHThl;
3) CMMMETPUYHOCTb OTHOCUTENBLHO NpsAMon X = M[X];
4) cpefHee 3Ha4YeHne, BOKPYr KOTOPOro rpynnupyroTcs BapuaHThbl;
5) «OCTPOBEPLUMHHOCTb» UMK «MIIOCKOBEPLUMHHOCTbY» rpadumka pyHKUMM pacnpeneneHns
5. [oBepuTernbHblM WHTEpBan AN MaTeMaTUyecKoro OXWMAaHUA MNpU HEU3BECTHOM reHeparnbHOW

Avcrnepcun nMmeeT Bua;
* *

1) X—t(P,n—l)-%< M[X]<X+t(P,n—1)-%;

2) Y—t(P)-%< M[x]<i+t(P)-%;

*

3) Y—t(P)-%< M[x]<X+t(P)-%;

4 X—t(P,n-1)- \/_<M[x]<x+t(Pn 1)- \/ﬁ

*
5 S -y, <o<§ Yo
6. TouyeyHasi oueHka, KOTopasi UMeeT HaUMEHbLLYIO AUCNEPCUI0 CPean BCEX BO3MOXHbIX HECMELLLEHHbIX
OLEHOK TOro e napamMeTpa, HasblBaeTcs
1) adbdpekTnBHOM 2) HeahhEKTUBHOM 3) cocTosTENbHON
4) HecoCTOSITENBHOWN 5) ueHTpansHon

7. Tpn npoBepke runoTesbl O pPaBEHCTBE MaTEMaTMYECKMX OXWOaHUM Habniogaemoe 3HaveHue
KpUTEPUS CPaBHMBAIOT C KPUTMYECKOW TOUKOW pacnpeneneHms:



1) CtbtogeHTta; 2) duwepa; 3)MupcoHa; 4)aycca; 5)HopmanbHOro.

8. Uto He Hago penaTb Npu MNpPOBEpKe CTAaTUCTUYECKOM TrUMNOTE3bl O TEOPETUYECKOM 3aKOHe
pacnpegeneHus:

1)onpenenntb OCHOBHYIO TMNOTE3Y;

2)HanTn 0OoBEpPUTENbHbBIE MHTEPBASbI 4S9 OLLEHKN NapaMeTpoB;

3)3agaTtb ypoOBEHb 3HAYMMOCTU U AOBEPUTENBHON BEPOATHOCTY;

4)HanNTN YNCIIOBbIE XapaKTEPUCTUKN;

5)BbluMCNNTL HabNOgaemMoe 3HayYeHe KpuTepms

2.2. ®opMbl NPOMEXYTOYHON aTTecTauumn

B kayecTBe hopMbl NPOMEXYTOYHOW aTTecTauun BbICTynaeT ak3aMeH, KOHTporbHasi paboTa, aK3ameH,
3ayer.

MpumepHbIN NepeyYeHb 3agaHUN ANA KOHTPOSIbHOM pa6oTbl Ne1.
OcHoebl nuHelHol, eeKMOopHOoLU anzebpbl U aHaslumMu4Yeckol 2eoMempuu.

3apaya Ne1.
-415
672
351
Bbluncnutb Tpemsi cnocobamu.

1) no onpegeneHuto;

2) pasnoXxeHnem no anemMeHTam BTOPOWN CTPOKM, a 3aTeM MO dfieMeHTaM TpeTbero ctonbua;

3) co3gaHMeMm Hynewn B O4HOW CTPOKe (MM B OOHOM U3 cTon6uoB).

Onpegenutensb

PeweHne.
1) no onpepeneHuto;
Onpegenutenb paBeH CyMMe NPOU3BEOEHUIN SIEMEHTOB KakoM-HNUOYOb CTPOKM Mnn cTonbua Ha
L Lo o
D=a’A? +al Al +.. +a) A)
nxanrebpanyeckne OONONHEHUs, T.e. al (12 2 H A” ,
raoe io — PMKCUPOBaHO.

Hangem onpenenuntenb, NCNONb30BaB Pa3rioXeHWe Mo cTonbuam:
MwHop ans (1,1):
BbluepkmBaem 13 matpuubl 1-10 CTPOKy 1 1-i1 ctonbeL.,.

4 11 5
6 | 7 2
3 5 1

|72
MonyyaeM:AL1 = ‘ 51 )

Haingem onpegenutens Ang aToro MvHopa.
Ai=(7+1-5+2)=-3

MwuHop ans (2,1):

BbluepkrBaemM 13 maTpuLpbl 2-10 CTPOKY 1 1-i1 cTonGed,.

-4 1 5
-6 7 2
3 5 1

Monyyaem: Az1 = ‘ é?

Hangem onpegenutens Ans aToro MMHopa.

szl = (1 e1-5. 5) =-24

MwuHop ans (3,1):

BbluepkmBaem n3 matpuubl 3-10 CTPOKY 1 1-14 ctonbeL.

4
-6
3 5 |1

[y
(6x}

~
N




2)

15
MonyyaeM:As:1 = ‘ 72 )

Hangem onpegenutens Ans 3T0ro MMHopa.

As1=(1+2-7+5)=-33

Onpegenurens:

A= (-1)1H(-4) « (-3)+(-1)**1(-6) * (-24)+(-1)**'3 » (-33) = (-4) * (-3)~(-6) * (-24)+3 + (-33) = -231
pasnoXeHueM no arneMmeHTamM BTOPOM CTPOKK, a 3aTeM Mo afeMeHTam TpeTbero cronbua;
Hangem onpegenutens, UCNOMb30BaB Pa3roXXeHne no BTOPOW CTPOKE:

MwuHop ans (2,1):

BbluepkmBaem 13 maTpuLbl 2-10 CTPOKY 1 1-1 cTtonGeL.,.

-4 11 5
6 | 7 2
3 5 1

Monyyaem: Az = é?_

Hangem onpegenutens gnga aToro MvHopa.

A2,1 = (1 «1-5. 5) =-24

MwuHop gns (2,2):

BbluepkrBaemM 13 maTpuubl 2-10 CTPOKY 1 2-14 cTtonbed,.

-4 1 5
-6 7 2
3 5 1

-45
Monyyaem: Az, = ‘3 1
Hangem onpegenutens gng aToro MyMHopa.
Az2=((-4)*1-3+5)=-19
MwuHop agns (2,3):
BbluepkrBaemM 13 maTpuubl 2-10 CTPOKY 1 3-14 cTtonbed,.

415
6| 7 | 2
35 |1

Monyyaem: Az = ‘ 34é

Hangem onpegenutens Ans aToro MMHopa.

Az3=((-4)*5-3+1)=-23

Onpegenutens:

A = (-1)%1(-6) * (-24)+(-1)%*27 * (-19)+(-1)?*32 * (-23) = -(-6) * (-24)+7 * (-19)-2 « (-23) = -231
Hangoem onpegenutens, UCNOMb30BaB pasrioXeHune rno 3-my crtonouy:

MwHop ans (1,3):

BbluepkmBaemM 13 matpuupbl 1-10 CTPOKy 1 3- cTtonGed,.

-4 1 5
-6 7 2
3 5 1

Monyyaem: Az = ‘36;

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

MwuHop ans (2,3):

BbluepkmBaem n3 matpuubl 2-10 CTPOKY U 3-1 cTonbedu,.

4115
6| 7 | 2
35 |1

41
Monyyaem: Azz = ‘3 5
Haingem onpegenutens Ang aToro MMHopa.
Az3=((-4) *5-3+1)=-23
MwuHop gns (3,3):
BbluepkrmBaem u3 matpuubl 3-10 CTPOKY 1 3-11 ctonbeL.

4] 1[5 |




MNonyyaem: Ass = ‘g%

Hangem onpegenutens gnga aToro MyvHopa.

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

Onpegenutens:

A = (-1)135 « (-51)+(-1)2*32 « (-23)+(-1)3*31 + (-22) = 5+ (-51)-2 + (-23)+1 * (-22) = -231

3) cos3gaHvMeM Hynewn B 0QHOW CTpOKe (M B OOHOM U3 CTon6buoB).
PaboTtaem co cTtonouom Ne1
YMHOXUM 2-10 cTpoky Ha (k = 3/ 6 = %/;) n nobasum Kk 3-it:
-4 1 5
-6 7 2
0 17, 2
YMHOXUM 1-10 cTpoky Ha (k = -6 / 4 = 3/,) n poGaBuM K 2-ii:
-4 1 5
0 1/, 11/,
0 17/, 2
PaboTtaem co ctonduom Ne2
YMHOXUM 2-10 cTpoky Ha (k = -/, [ 1Y/, = 17/1;) n noGaBum K 3-i:
-4 1 5
0 1/, 11/,
0 0 21,
Onpegenutenb Matpuubl A = (-4) ¢ 1z « 21/, = -231
3apaya Ne2,

lMoka3zaTb COBMECTUMOCTb CUCTEMbI NMIUMHENHbIX ypaBHeHMVI N HanUTK ee peweHne TpeMda metogamu.

2X1+3Xo+4X3=7

6X1+X3=6

4X1+2Xo+X3=8

1) no popmynam Kpamepa;

2) meTogom [faycca;

3) C MOMOLLIbIO 06paTHOM MaTpuULbI.

BbinonHUTL NPOBEPKY pe3yrnbTaTta.

PeweHne.

1) no dpopmynam Kpamepa;

Cwuctema coBMeCTHa TOrga 1 TONbKO TOrAaa, kKoraa CUCTEMHbIV (TNaBHbIN) onpeaenuTens He paBeH
HYIH0.

234
Onpenenmenl{G 0 1}

421
A=2+(01-21)-6+(3+1-2+4)+4+(3+1-0-4)=38
3ameHum 1-bin ctonbew maTpuubl A Ha BEKTOp pesynbTaTta B.

7 3 4
6 0 1
8 2 1

Hanpgem onpenenutens nNonyyYeHHOW MaTpulbl.
A1 = (-l)l+ laiA + (-1)2+1a21A21 + (-1)3+1a31A31 =7 (0 e1-2 1)-6 . (3 °*1-2 4)+8 ° (3 *1-0- 4) =
40

A1 40
X1=" =3g=105
3ameHuMm 2-bii cTonbel maTpuubl A Ha BEKTOP pesynbtaTta B.
2 | 7| 4
6 6 1
4 | 8 |1

Hangem onpegenntens NonyyYeHHON MaTpuULbl.
Ap = (-l)l+ laiA + (-1)2+1a21A21 + (-1)3+1a31A31 =2 (6 *1-8 - 1)-6 . (7 *1-8 4)+4 . (7 *1-6- 4)
=78



2=\ 738" 2.05
3ameHum 3-bii cTonbel maTpuubl A Ha BEKTOP pesynbraTta B.
2 3 7
6 0 6
4 2 8

Hangewm onpegenutenbs Nofyd4eHHOW MaTpuubl.
Az = (-1)1+ lajiAg + (-1)2+1321A21 + (-1)3+1331A31 =2 (0 «8-2- 6)-6 . (3 82 7)+4 ° (3 *6-0- 7)

=-12
As -12
3= Ks =38 = -0.32
Bbinvwem oTaenbHO HaraeHHbIE NepeMeHHble X
A1 4
1= 5= % =1.05
A 78
2=\ =3g=205
_As_-12 _
lMpoBepka.

2¢1.05+3+2.05+4+(-0.32)
6+1.05+0+2.05+1+(-0.32)
4+1.05+2+2.05+1+(-0.32)

(1 |
oo O N

2) metopom laycca;
3anuwem cuctemy B BUAE pacLUMPEHHON MaTpULbl:

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

YMHOXUM 1-yt0 CTPOKY Ha (3). YMHOXMM 2-yt0 cTpoky Ha (-1). lo6aBum 2-yto CTPOKy K 1-01:

0911)/15
601 6
421 8

YMHOXMM 2-yt0 CTPOKY Ha (4). YMHOXUM 3-yt0 CTPOKY Ha (-6). [lo6aBum 3-yto CTPOKY K 2-01:

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

YMHOXUM 1-yt0 CTPOKY Ha (12). YMHOXUM 2-yt0 CTpoKy Ha (9). JobaBum 2-yio CTPOKy K 1-o:

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

Tenepb NCXOAHYIO CUCTEMY MOXHO 3anucaTb Tak:
X3 =-36/114
X2 =[-24 - (- 2x3)]/(-12)
X1 =[8 - (2x2 + x3)]/4
M3 1-01 CTPOKM BbIpakaem Xs
-36

N3 2-011 CTpOKM Bbipaxaem X
= 24" (-_21);-0.32) _ -24_1@32 20853
M3 3-011 CTPOKM Bbipaxkaem X1

_8-2:2.05-1+(-0.32) 4.211
X1 = 4 - 4

=1.053

3) ¢ nomoublo obpaTHOM MaTpuLbl.
O603Ha4mMm yepes A — matpuy kK03 PMLUMEHTOB NPU HEN3BECTHbIX; X — MaTpuLy-cTonbdeL
HensBeCTHbIX; B - MaTpuuy-ctonbew, cBO6OAHBLIX YNEHOB:

234
601
421

BekTop B: B'=(7,6,8)



C yyeTom 3TMx 0603Ha4YeHMIN JaHHAs CUCTEMa ypaBHEHUA MPUHUMAET CneayoLLyo MaTpUYHyo
dopmy: A*X = B.
Ecnu matpuua A — HeBbIpoOXAeHHasd (ee onpegenuTenb OTAMYEH OT HYMS, TO OHa UMeeT
obpaTHyo maTpuuy Al. YMHOXMB 06e YacTu ypaBHeHus Ha AL, nonyunm: AT*A*X = AMB, A
A=E.
Cuctema byget umeTb pelueHne, ecnv onpeaenutens MaTpuubl A OTIIMYEH OT Hyns.
Utak, onpegenutens 38 # 0, n03TOMY NpoOAoIKaeM pelleHune. [1ns aToro Hangem
oGpaTHyl0 MaTpuuy Yepes anrebpanyeckne 4onosHEHNS.
[MycTb MeeM HeBbIPOXAEHHYIO MaTpuLy A:
ai1 aiz ais
A:(aﬂ a2 azs j
asi as2 ass
1(211 A21 Azt J
Torpa:Al= A Az A2z Az2
13 A23 Ass
roe Aj — anrebpanyeckoe OOMNOMHEHWE 3NeMeHTa ajj B onpeaenuTene matpuubl A, KOTopoe
ABnNseTcs npousseneHmem (—1)™ Ha MUHop (onpedenuTens) n-1 nopsiaka, Nony4YeHHbIN
Bbl4EPKMBAHMEM i-Ui CTPOKU U j-20 cTonbua B onpegenutene matpuubl A.
TpaHcnoHMpoBaHHasA maTpuua kK maTpuue A nveet Bua;

264
AT=302
411

Bbluncnsem an rera nyeckmne gonoriHeHnA.

A= |0 2 A11=(0+1-1+2)=-2
AT =12 2 A12=-(3+1-4+2)=5
A= ) A13=(3+1-4+0)=3
ATpa=(-12| 2F Ao1=-(6+1-1+4)=-2
AToo=(-122| 5 5 A22=(2+1-4+4)=-14
ATpo=(-122| 5 2 Ao3=-(2+1-4+6)=22
ATsa=(-12 05 As1=(6+2-0+4)=12
ATso=(-12| 5 5 As2=-(2+2-3+4)=8
ATso=(-1%| 20 As3=(2+0-3+6)=-18

U3 NOoNYy4YeHHbIX anre6pamquKmx OOMONHEHU COCTaBUM npucoegnHeHHy MaTpuuy C:

25 3
C:[-z -14 22 j
128 -18
Bbluncnvm obpaTHyro maTpuuy:

1 25 3
Al=rgl -2 -14 22

38108 .18
BekTop pesynbTaToB X
X=A1+B

1 -25 3 7
=38 -2 -1422 || 6
128 -18/\8

L ((227)+(5+6)+(3-8)
=35 [(-2-7)+(-14°6)+(22-8) J
(12+7)+(8+6)+(-18+8)

40
1
=
38 [—12

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

X2=78 [ 38=2.05

X3="12 [ 33=-0.32



3apava 3.
[aHbl KoopanHaThl BepwmnH nupammnabl ABCD.

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

HanTtu:

1) anwuHy pebpa AB,

2)  yron mexay pebpamu AB n AD

3) nnowanb rpaHn ABC

4)  obbem nupamuabl

5)  ypaBHeHue npamon AB

6)  ypaBHeHue nnockoctn ABC

7)  ypaBHEHWe BbICOTbI, OMyLLEHHOW U3 BepLUunHbl D Ha rpaHb ABC

Coenartb YepTex.
PeweHne.

1)

2)

3)

KoopauHaTbl BEKTOPOB Haxo4um no opmyne:
X=X-X; Y=Y -y, Z=2Z-12

3gecb X,Y,Z koopanHaTbl BEKTOPA; Xi, Vi, Zi - KOOPAMHATLI TOYKU Aj; X, Vi, Zj - KOOPANHATBLI TOYKN

A;;

Hanpumep, ons sektopa AB

X=Xe-X;;Y=Yo-Y1;,2=22-21

X =7-(-3)=10; Y =6-5=1; Z=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)

AnvHy pebpa AB,

[nuHa sekTopa a(X;Y;Z) BblpaxaeTca yepes ero koopamHaTbl hOpMYon:

la] = X2 + Y2+ Z2

|AB| =/10? + 12 + 0% =+/101 = 10.05

yron mexgy pebpamu AB n AD

Yron mexagy Bektopamu ai(X1;Y1;Z1), a2(X2;Y2;Z2) MOXHO HanTh no oopmyne:

aap

%Y T e « Jae]

roe aiaz = XoXo + YiYo + 2125

Hangem yron mexgy pebpamu AB(10;1;0) n AD(0;-14;1):

|AD| = /0% + 142 + 12 = /197 = 14.036
_10°0+1-(-14)+0-1 _

Cosy \/ﬁ "\/E? =-0.0993

y = arccos(0.099) = 95.699°

nnowaab rpaHn ABC

Mnowaab rpaHn MOXXHO HanUTU No opmyne:

1 .
S=§|a|-|b|smy

roe siny =4/1 - cos y?
Hangem nnowaab rpaHm ABC
Hangem yron mexay pebpamu AB(10;1;0) n AC(-2;2;1):

IAC| =22+ 22+ 12=+/9=3

10-(2)+12+01
Cosy = \/m.3 =-0.597

siny =+/1 - 0.5972 = 0.802

Mnowaap rpaHn ABC
1 1
Saec = 5lAB| * |AC| siny = 5\/101 +1/9+0.802 = 12.093
Ha|7|,1:|,eM nnowaab rpaHun c yl-IéTOM reoMeTpmn4ecKoro CMbiCria BEKTOPHOIo npoun3seneHuns:

=%|AB x AC |




4)

5)

6)

7

BekTopHOe npounseeaeHue:
i jk
1010
221

S= %| AB x AC |= %n - 10j + 22K| = %\/12 +10% + 222 = %\/585 = 12.093

o6bem nupamnabl
O6bem nupamumabl, MOCTPOEHHLIN Ha BekTopax ai(Xi;Y1;Z1), a2(X2;Y2;,Z2), as(Xs;Y3;Z3) paBeH:
1 X1Y1Z1
V= 6 X2Y2 2,
X3YsZ3
Haxoamm onpegenuTtens matpuyubl
A=10¢(21-(-14) * 1)-(-2) * (1 * 1-(-14) « 0)+0 * (1 = 1-2 * 0) = 162

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

101 0
ve=zl22 1|=12-5
0 -141

ypaBHeHue npamon AB
Mpsamas, npoxoasiwasn yepes ToUku A1(X1; Yi; Z1) U Ax(Xz2; Y2; Z2), NpeacTaBnAeTcs ypaBHEHUSMU:
X-X1 _Y-Y1_Z-2s
X2-X1 Y2-Y1 Z2-Z1

+ - -
YpaBHeHue npamon AB(10,1,0) .X103 = 15 =Z 07

ypaBHeHue nnockoctn ABC

Ecnn toukm Ai(X1; Y1, Z1), Az(X2; V2; Z2), As(Xs; Ya; Z3) HE nexxaT Ha OgHOW NPSAMON, TO NPOXOoAsLLas
yepes HMX NITOCKOCTb NPeacTaBNsAeTCca ypaBHEHNEM:

X-X1 Y-Y1 Z-21
Xo-X1 Y2-Y1 Z2-21
X3-X1 Y3-Y1 Z3-21
YpaBHeHue nnockoctn ABC

=0

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

(x+3)(1+1-2<0) - (y-5)(10 * 1-(-2) « 0) + (z-7)(10 * 2-(-2) * 1) = x - 10y + 22z-101 =0
ypaBHEHME BbICOTbI, ONYyLLEHHOM U3 BepLmHbl D Ha rpaHb ABC
D(-3,-9,8)
Mpsamas, npoxoaswasa yepes Touky Mo(Xo;Yo;Z0) U NepnenaukynsapHas nnockoctn Ax + By + Cz +
D = 0 umeet Hanpasnawowwmn sektop (A;B;C) n, 3HaunT, npeacraBnseTca CUMMETPUYHbLIMU
ypaBHEHUSIMU:
YpaBHeHue nnockoctn ABC: x - 10y + 22z-101 =0
X-Xo_Y-Yo_ Z-2o

A ~ B T C
X-(3) _y-(9) z-8 X+3 y+9 z-8

1 210 T 22 MM T0 T 22

Coenaem 4vepTex.
A(-3;5;7), B(7:6;7), C(-5; 7;8), D(-3:-9;8)



v

D

3apayda Ne4.
B npsimoyroneHon AekapToBOM CUCTEME KOOPAUHAT MNOCTPOUTL NIMHUK, 3a4aHHbIE YPABHEHUAMMN.
1) 4x2+2y? = 56x+12y+7
2) y?=-4y-x
3) 5x2+y?=30x+8y-7
PeweHne.
1) 4x2+2y? = 56x+12y+7
MpeacTtaeum B BuUAe: 4x%+2y? - 56x-12y-7=0
McxoaoHoe ypaBHeHne onpeaenseT annunc (4 > 0; 2> 0)
Bblaensem nonHble kKBagpathbl:
ansa x:
4(x3-27X + 7?) -4+7% = 4(x-7)>-196
ansay:
2(y?-23y + 32) -232 = 2(y-3)>-18
B utore nonyyaewm:
4(x-7)%+2(y-3)? = 221
Pasgenum Bce BblpaXeHne Ha 221
4 2
557072 4557(0-8)7 = 1
Monyocu annunca:
a=1?Yb = Yn[221
[aHHOe ypaBHeHVe onpeaenseT anunc C LEHTPOM B TOYKE:
C(7; 3)
Hangem koopguHatel dhokycos Fi(-c;0) n Fz(c;0), rae ¢ - nonoBmHa paccTosiHUA Mexay
dokycamu
c =+/b? - a2 =22, - 221/, = 17[221 = 7 43
Wtak, dokycbl annunca:

Fi(7;-Y[221+3), Fo(7;47\[221+3).

CTpoum ypaBHeHwWe.
AY

2) y*=-4y-x

MpeacTtaBum B Buae: y>+4y = -x
Bblgenvm nonHbln KBagpar:
y2+4y +4 - 4= -x unn (y+2)? = -x+4



YpaBHeHue npegcrasnseT cobon napabony ¢ ocamu no OX. BepmHa napatbonsbi (4;-2). Ocu
HanpasneHbl BNeBo (-x< 0).
BcnomoraTternbHble ToukK: x=0,y =0

3) 5x?+y?=30x+8y-7
MpeacTtaeum B BUAE: S5x%+y2-30x-8y+7
NcxoagHoe ypaBHeHue onpegenseT annunc (5> 0; 1> 0)
Bbigensiem nonHele KBagpaTbl:
ans x:
5(x2-2¢3x + 32) -5¢32 = 5(x-3)?-45
ansay:
(Y2-2+4y + 42) -1+42 = (y-4)%-16
B utore nonyyaewm:
5(x-3)%+(y-4)? = 54
Pasgenum Bce BbipaxeHue Ha 54
5 1
54(¢8) 45547 = 1
Monyocu annunca:
a=23\6:b =3\
[aHHoe ypaBHeHWe onpegenseT annunc ¢ LEHTPOM B TOYKeE:
C(3: 4)
Hangem koopamHatbl dookycoB Fi(-c;0) n F3(c;0), roe ¢ - nonoBuHa paccTosiHust Mexay
dokycamm
c =+/b?- a® =54 - 55 = 6\[%/s = 6.57
C yyeToM LeHTpa, KoopanHaTbl POKYCOB PaBHbI:

F1(3;-6\[®/5+4), F2(3;6\[%/5+4).
\ y

MpumMepHbIN NepeyYeHb 3aAaHUN ANsi KOHTPONIbHOW paboTbINe2

Hangute npegen lim NT—=X—~/X+1,
x—>3 3x% —10x+3

«/9+x—3
—_—.

Bbluncnute npegen gyHKLum IirTJ
X—>
HagnTe npon3BoaHyo YHKLUNK y =

NaHa dyHkumsa y =1In (x2 —4) .Bbluncnurte ym(3).

[V1+e* e*dx.

Hangute HeonpeaeneHHbl NHTerpan
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= o

T

BbluMcrinTe onpenenerHbiit uxterpan |COSX +7/2)dx |
0

In x dx
.

Haiitv yron mexay BekTopamu m Wn, €Crm w:l, ‘ﬁ‘:l, a BEKTOpbl a=3m+2n "

oo}
Bbluncnnte Hecob6CTBEHHbIN MHTEerpan unn OoKaXXmte ero pacxoanmMmocTb J
e

=m-n

Tl

MNepneHanKyNsipHbI.
HaiiTi 06bem NMpamMuabl, NOCTPOEHHON Ha BEKTOpax a= (-12,2,-4), b= (-4,2,3), c= (-34,-3).
BbluMcnnTe nnowaab 06nacTu, orpaHndeHHoi nuHmamn D X = \ﬁ, y+x=2, y=0.
Haipute o6beM Tena, OrpaHNYeHHOro 3aJaHHbIMK MOBEPXHOCTSMY:
X*+y? =1 x+2y+2=10, z=0.
BbluMcnuTe uHTerpan Uj y(2—x*)dx+x(3+ y*)dy, L:x*+y*=3.

L

. 5 _o4nd -1
McenegynTte Ha CXogMMocTb psig Zun , ecnn ero oo yneH 3agaH opmyron 3
neN 3n + 2

a5
sin“ n
WccnenyinTte Ha cxogMMocCTb pss Zun , 001N YneH KoToporo 3agaH opmynomn 5
neN

0 n
HanguTte obnactb cxoguMocTh oyHKLMOHaNbHOro paaa Z—Zsin“ X
n=1

0,25

BbluncnuTe uHTerpan J e dX ¢ TouHocTbio no 0,001.
0
MpumMepHbIN NepeYvyeHb 3afaHun AN KOHTPonibHOM pab6oThl Ne3

Tpwn He3aBUCMMLIX UCCriedoBaTeENS MPOM3BOAAT U3MEPEHUST PU3NHECKON BENUYUHBI. BeposaTHOCTb olwnbKM
npu cumTbiBaHuM ¢ npmnbopa — 0,1; 0,15 n 0,2. HangmTte BEpOSTHOCTb TOrO, YTO XOTS Obl OOUH UCCneaoBaTenb
owimbeTcs.

Mpn BEIDOPOYHOM KOHTPOSEe BEPOSTHOCTb TOrO, YTO AeTanb He OyaeT npokoHTponuposaHa — 0,2. Hangute
BEpPOSATHOCTb TOro, 4to cpeau 400 geTtanen HenpoBepeHHbIMU okaxyTcs 90.

B ypHe Genble u 4epHble lWapbl MNepemellaHbl B OTHOWweHun 5:2. Lap BbIHMMAKOT, PErUCTPUPYIOT U
BO3BpaLLaoT B ypHY. CocTaBbTe 3aKOH pacnpeeneHns yncrna 6enbix wapos B BbIOOPKE 13 Tpex LUapoB.
HenpepkiBHasa criydyariHas BenuumnHa 3agaHa pyHKunen pacnpegeneHns

0, x<0,

X2

F(x) = T 0<x<2,
1, x>2.

Hangute uyncnoBble xapakTepuCTUKN aHHOW CnyYanHOW BeNUYUHbI.

Cemectp 1

MpumepHbIN NnepevyeHb BONPOCOB K 3K3aMeHauMOHHbIM Gunetam

Onpepgenurenu 2-ro 1 3-ro nopsigka 1 UX OCHOBHbIE CBOWCTBA.

MwuHop n anrebpaundeckoe gononHeHne. PasnoxeHve onpegenntens no aneMeHTam CTpoku unm ctonbua.
MoHsATre 06 onpeaenuTene n-ro nopsigka. Ero BblumcneHume.

Cuctembl NUHeNHbIX ypaBHeHUn. dopmynbl Kpamepa.

Matpuubl, ux Bugel. Onepaumm Hag MaTpuuamMu U X CBOMCTBA.
O6patHas maTpuua. Ee BblumcneHue.

PelueHne cuctem NUMHENHBIX YPaBHEHWUI C MOMOLLIbIO 0OpaTHOM MaTpuLbl.
Panr matpuubl. Teopema KpoHekepa- Kanenu.

MeTopg Naycca.

BekTopebl. JInHenHble onepaumu Hag BEKTOpamMu 1 X CBOMCTBA.

OpTbl, 4ekapToBa cuctema koopauHat. PasnoxeHme BekTopa no opTam.
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CkansipHoe npowusBefeHue BeKTOpoB. Ero cBOWMCTBa M BblMUCMEHME B [EKapTOBbIX KoopAauHaTax. Ycrnosue

OPTOroHanbHOCTM BEKTOPOB.

BekTopHoe npousBefeHue BeKTOpoB. Ero cBoncTBa u BblUUCIIEHME B [eKapTOBbIX KoopAuHaTax. Ycrnosue

KOMNNUHEeapHOCTU BEKTOPOB.

CmelwlaHHoe npou3BedeHne BEKTOPOB. Ero cBOMCTBa M BblMMCNEHME B OEKapTOBbIX KOOpAuHaTax. Ycrnosue

KOMMNMaHapHOCTM TPeX BEKTOPOB.

YpaBHEHME NNIOCKOCTU B HOPMasibHOWN, BEKTOPHOW 1 KoopAuHaTHOM dhopme. ObLiee ypaBHEHME NNTOCKOCTH.
Ycnosure napannenbHOCTU U NEPNEeHaNKYNSAPHOCTU MIOCKOCTEN.

BekTopHOe, KaHOHMYECKOE U NapameTpuyeckoe ypaBHeHune npsiMon. lNMpsmMas kak NUHUSA nepeceyeHnst AByx

NSIOCKOCTEN.

Onpepnenenue MEeTpU4eCcKoro NnpoCTpaHCTBa. Mpumepbl. Mpegen oTOOpaXeHus. Mpegen

nocnegosaTtenbHOCTU, Npeaen (OyHKUMU OOHOW U MHOrMX nepemeHHbiX. [peaen B 6eCKOHEYHO yaaneHHown

TOYKe.

BeckoHeyHo manble (BM), 6eckoHeyHo Bonblune (BB), orpaHnyeHHble 1 oTAenVMble OT HYNS BENUYMHBLL. MX

OCHOBHbIe cBoKcTBa. OCHOBHbIE CBOMCTBA Npeaenos.

CpaBHeHune bM 1 Bb. JkeuBaneHTHble BM 1 BB. Ux cBolicTBa.

MMepBbIi 1 BTOpOW 3amedaTtenbHble npedensl. Ix cneactenda. Tabnuua akemMBaneHTHbIX BM.

HenpepbIBHOCTL 0TOOpaxeHus. HenpepbIBHOCTb YMCOBOM OYHKUMN OAHOM MU MHOTUX NEPEMEHHbIX.

Cemecmp 2
MpuMepHbI NnepevyeHb BONPOCOB K 3K3aMeHauMOHHbIM Gunetam

OpHOCTOpPOHHME Npefdenbl. TOYKM pa3pbiBa U KX Knaccudukaums. CBoncTBa (PyHKUWUW, HENpepbIBHbIX Ha
oTpeske.

OnddepeHunan otobpaxenusd. OuddepeHuman n nNponssogHas YMCNOBON OYHKLUUM OOHOW MEepPeMeHHOWN.
Tabnuvua NponsBoaHbIX.

YacTHble npou3BoAaHble W MOMHbIN  AndddpepeHuman QyHKUMM MHOMMX nepeMeHHbix. [lpoussogHas u
anddepeHumnan CrnoxHON (PyHKUMM MHOTUX NepeMeHHbIX. [ponsBogHas HessBHOM (DYHKLMM OQHOW U MHOTUX
nepemMeHHbIX.

MpoussogHble n AauddepeHumansl BbICWUMX MOPAAKOB AnA  (PyHKUMM OAHOW nepeMeHHon. YacTHble
npousBogHble 1 AnddepeHLmnansl BbICLLIMX NOPAAKOB AN (YHKLMM MHOTUX NepeMeHHbIX.

CeorictBa yHKUM, anddepeHunpyembix Ha MHTepBane: TeopeMbl Pons, JlarpaHxa, Kowwu. PackpbiTue
HeornpegeneHHocTen no npasuny lonutans.

dopmyna Tennopa ana dyHKuMm ogHon nepemeHHon. lNMpeacTtasneHne no cgopmyne Tennopa OCHOBHbIX
anemMeHTapHbIX PYHKLMI. BeigeneHue rmasHon Yactn BM ¢ nomolubio popmynel Tennopa.

MpunoxeHne dopmMynel Tewnnopa K wccrnegoBaHWlo YHKUMK: Bo3pacTaHue, YObiBaHWE, 3KCTPEMYMbI;
BbIMYKIOCTb, BOrHYTOCTb, TOYKM Nepernba. ACMMNTOTbI MAOCKMUX KPUBBIX.

dopmyna Tennopa Ansg yHKUMM MHOMMX MNepemMeHHblX. JlokanbHble U YCMOBHblIE 3KCTPEMYMbl (OYHKLIMK
MHOMMX NEPEMEHHbIX.

nmoBanbHble 3KCTpeMYMbl PYHKLUN MHOTUX NepemeHHbIX. [ponssogHas no HanpasneHuto. [pagneHT.
HeonpepeneHHbI nHTerpan n ero cBOMCTBaA.

OnpegeneHHbIN MHTerpan n ero CBONCTBea.

WHTerpan no mepe obnactu.

BbluncneHve onpegeneHHoro nHTerpana. ®opmyna n HototoHa-J1enbHuua.

WHTerpupoBaHue nytemM 3amMeHbl MepeMeHHON 1 MO YacTAM.

HecobcTBEHHbIE MHTErParnbl U UX CBOMCTBA.

MprumeHeHne onpeaeneHHoro nHTerpana B 3KOHOMUKE.

Pagpl ¢ nonoxutensHbIMU YieHaMu.

Mpr3Hakn cXo4MMOCTU PSAOB C NONOXMTENbHBIMK YneHamu: Janambepa, Kowun-pagnkansHeii. Kowm-
WHTEerpanbHbI, CPaBHEHMWS, HEOBXOOUMBIV NPU3HAK.

3HakonepemeHHble paabl. Teopema JlenbHuua.

Mpun3Hakn cxoanMoCTW 3HaKOYEepPeayOLMXCS PSAOB.

dyHKuMoHanbHble psagbl. O6nacTb CXoOMMOCTH, paBHOMEPHAsi CXOOUMOCTb.

CreneHHble psagbl. Teopema Abens. NHTepBan 1 pagnyc CXogMMOCTH.

Pap Tennopa. PasnoxeHue yHkumi B paa Tennopa.

PasnoxeHune anemeHTapHbIx pyHKLMI B psg Tennopa.

OO6bIkHOBEHHbIE AnddepeHumnancHble ypaBHeHUs. OCHOBHbIE NOHATUS U 3adada Koww.
OunddepeHumnansHble ypaBHeHUs ¢ pa3gensownuMmcs nepemMeHHbIMN.

JInHenHble anddepeHUmnansHble ypaBHEHUS NepBOro nopsaka.

OpHopogaHble anddepeHumansHblie ypaBHEHUS NEpBOro Nopsaka.

OBonHble nHTerpansl. OCHOBHbIE CBOMCTBA.

BbluncrneHne gBOWHbBIX UHTErparnos.

[iBoViHOM MHTerpan B NONAPHbLIX KOOPANHATAaX.

TpoWHble nHTerpansl. OCHOBHbIE CBOWCTBA.
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BblunMcneHne TPOMHbIX MHTErpanos.

TponHoW MHTerpan B LUMNMHAPUYECKNX KOOpAUHATAX.
TpoiHol nHTerpan B cpepmyecknx KoopavHaTax.
KpuBonuHeriHble nHTerparnbi.

BbluncneHne KpuBONMHENHbIX HTerpanos. ®opmyna MpuHa.

Cemecmp 3

MpumMepHbIN NepevyeHb BONPOCOB K 3K3aMeHaLMOHHbIM Gunetam
OCHOBHbIE MOHATUS TEOPUN BEPOSTHOCTEN.
Knaccuyeckoe n cTaTucTMyeckoe onpegeneHme BePosSTHOCTEN.
dopmyna nonHou BeposaTHocTu. Popmyna bareca.
CnyyaiHble BENNYMHBLI. YNCroBble XapakTepPUCTUKM CyvariHbIX BENNYMH.
3akoHbl pacnpegeneHus cnyvyanHblX BENUYNH.
HopmanbHbI 3aKOH pacnpegeneHus.
PaBHOMEpPHbIV 3aKOH pacnpegenexus.
lMokasaTenbHOe pacnpegerneHue.
3akoH [MyaccoHa.
BrvHOMMWanbHbIV 3aKOH pacnpegeneHus.
MpeameT maTtemaTnN4eCKON CTAaTUCTUKN.
"eHepanbHas coOBOKYNHOCTL. Beibopka. BapnaunoHHbin psa.
'mcTorpamma v NOnuroH.
Cratnctnyeckue xapakTepucTuKn BapmMaLVoHHbIX psiAoB: BbIDOpOYHasi cpeaHss, BbilbopovHas gucnepcums.
MomeHTbI BapraunoHHOro psga
To4veyHble OLEHKM NapaMeTpoB pacnpeaeneHms reHepanbHON COBOKYMHOCTM.
VHTepBanbHble OLEHKN NapameTpoB pacnpeneneHnst reHeparnbHOW COBOKYMHOCTM.
'MnoTesa o 3akoHe pacnpeneneHns reHepanbHOM COBOKYMHOCTM.
MpoBepka rmnoTesbl 0 3aKOHE pacnpeneneHns No KpUTEPUsiM Cornacus:
Kputepuii MNMnupcoHa;
Kputepuin Konmoroposa;
Kputepun CTblogeHTa.
KoppensaumnoHHbIn aHanus.
PerpeccunoHHbI aHanma.
[ncnepcuonHbIi aHanma.
lMocTaHoBKa 3a4ayun NMMHENHOrO NPOrpaMMupoBaHus.
O6was cxema 3agayn NMHENHOro NPOrPaMMmnpoOBaHms.
"padhunyecknin metoq pelueHna 3agad J1Il.
OnpegeneHne onTManbHOro nnaxa.



MpumepHasn cTpykTypa bunera

NOAUTEX

DOM0DFNA yHAsepIvTaT

,\@ 1* CAMAPCKMI

MuHUCTepCcTBO Hayku U Bbicliero o6pasoBaHusa Poccuitickon ®egepauum

depepanbHoe rocygapcTtBeHHoe GroaeTHoe o6pa3oBaTesibHOe yupexaeHue
BbiclUero obpasoBaHusa «Camapckuii rocyaapcTBeHHbIN TEXHUYECKUN YHUBEPCUTET»
(Preoy BO «CamlTY»)

®dununan ®reo0y BO «Caml'TY» B r. Benebee Pecny6nuku BawkoptocTtaH

Kadenpa Cmpoumernscmeo

no ancumnnuHe (Mogynto)«Beiclwas matematuka » CemecTp 1
Koa HanpasneHus nogrotoskm (cneumansHoctn) 08.03.01«MpoMbILLnEeHHOE U rpaXKgaHCKoe CTPOUTENLCTBO»

1. CucteMbl NMHelHbIX ypaBHeHuin. Popmynbl Kpamepa.
2. Ycnoswe napannenbHOCTV 1 NepneHanKyNSpHOCTU MITOCKOCTEN.

3K3AMEHALMOHHbIV BUNET Ne 1

CocTtaBun: YTBepxpaato:

CT.npenogasaTerb W.A. lNMonoB.a 3aB.kadegpom A.A.LbiHaeBa
(nodnuce) (modnucs)

« » 20 . « » 20 .

3. MeTtoguyeckue maTepuanbl, onpegensioLwme npoueaypbl OLLleHUBaHUSA 3HaHWUWA, YMEeHUN, HaBbIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKkTepusyrLwme npouecc GPopMMpOBaAHUA KOMMNETEeHLUN

3.1. XapaktepucTuka npoueaypbl TEKYLLEN U NPOMEXYTOYHOM aTTecTauum no AUCLUNIIMHE

Tabnuua 5
MepuoanYHOCTL U Buab Cnocob6 y4eTta
Ne HanmeHoBaHue cnoco6 npoBeaeHusA MeTtoabl MHAMBUAYaNbHbIX
n/n |oueHO4YHOro cpeacTBa npoueaypbl OLleHMBaHUsA BbICTaBNIACMBIX AOCTMXKEHUN,
oueHUBaHUA OLieHoK oby4arowmxcs
1. |KoHTponbHasi pabota |cMcTemaTUyecku Ha 3KCMEPTHLIN Mo natubanneHon [pabovast kKHNXKKa
BCEX BMAax 3aHATUN WwKane npenofasartens
/MUCBMEHHO U1 YCTHO
2. |PIP cuctemaTu4eckun Ha 3KCMEPTHbLIN Mo natubannbHon |paboyas kKHMXKKa
NPaKTUYECKNX Wwkane npenogasartens
3aHATUSAX / YCTHO
3. |[lpomexyTo4yHas No OKOHYaHUU 3KCMEPTHbLIN Mo natubanneHon [pabovast KHUXKKa
aTTecTauus — BONpocChl [U3yyeHus Wwkane npenogasartens
K 3a4eTy ONCUUNIUHBI/ YCTHO U
NMUCbMEHHO
4. [[MpomexyToyHas No OKOHYaHUU 3KCMEPTHLIN Mo naTubannbHONM [3k3amMeHaLMOoHHas
aTTecTauusa — BoNpochl |U3y4eHus WwKane BEOMOCTb,
3K3aMeHaLUMOHHbIX ANCUUNNUHBI/ YCTHO U 3a4eTHas KHUXKa
6uneTtos NMUCbMEHHO

3.2 Kputepum u WKana oueHUBaHUA pe3yNnbTaToB U3YyUYeHUsi QUCLUNIINHBLI BO BpeMs 3aHATUN
(TEKyLwM KOHTPOJb YCNEeBaeMoOCTH)

KpuTtepuu oueHku pacuyeTHo-rpacpmyeckon paboTbl

Tabnuuya 6
Kon-Bo
LLkana oueHnBaHusA Kputepuu oueHkn 6annos
OTnu4Ho (86 —100)% npaBuIibHbLIX OTBETOB (26-35) 6annos
Xopouuo (71 — 85)% npaBurbHbLIX OTBETOB (16-25) 6annos




YOooBneTBOpUTENbHO (65 — 70)% npaBunbHbIX OTBETOB (6-15) 6annos

HeynosnetBopuTensHO (MeHee 65)% npaBurbHbIX OTBETOB (0-5) 6bannos

KpVITepVIVI OLIeHKU U LUKala oueHunBaHuA BbINOJIHEHUA KOHTpOﬂbHOﬁ pa60Tb|

Tabnuua 7
LUkana oueHUBaHUsA KpuTepum oLeHKu Kon-Bo
6annos
«OTNUYHO» BbICTaBMNAETCA CTYAEHTY, €CMU OH BriageeT (26-35) 6annos

KaTeropvasnbHbIM annapaTtoM, MOXeT NPUBECTU
KrnaccudvKaumio hakTopoB SIBIIEHUS], PELLMTb
MOCTaBMEHHYI0 3agady v NpoaHanusnpoBaTb
MoNny4YeHHble pe3yrbTaTbl, 00 bACHUTL MPUYKHBI
OTKIJIOHEHWI OT Xenaemoro pesysnbTaTa, OTCTOsTb
CBO TOYKY 3peHUsi, NpmMBoas hakTbl;

«XopoLLo» BbICTaBAeTCA CTYAEHTY, €CNn OH BriageeT (16-25) 6annos
KaTeropumanbHbIM annapaTom, MOXET NpuMBeCTU
Kknaccudukaumio pakTtopoB ABMEHUs, pelmnTb
NnocTaBNEHHYIO 3a4ady 1 NpoaHanM3npoBaTb
nonyyeHHble pesynbTaThl;

«YO0BNEeTBOPUTENBHO» BbICTABNSIETCSA CTYAEHTY, ECINM OH BnageeT (6-15) 6annos
KaTeropuasnbHbIM annapaTtoM, MOXeT NPUBECTU
dopmMynbl pacyeTa, paccuntaTb 3agaHue;

«HeynoBneTBopuTenbHO» | BbICTABMASETCHA CTyAEHTY, €Cnn OH He BrageeT (0-5) 6annos
nepeyYncreHHbIMU HaBblkamu

O6wwme KpuTepuu WKana oueHMBaHuUsa pe3ynbTaToB AN AOoNYyCKa K npomemyTquoﬁ aTTecTauumun

Tabnuuya 8
HanmeHoBaHue oueHOYHOrO cpeacTBa BannbHas wkana
1. KoHTponbHas paboTa (5-35) 6annos
2. PIre (5-35) 6annos
Wtoro 70 6annos

MakcnmanbHoe konuyectBo Gannos 3a cemecTtp — 70. OByyarowminca gonyckaeTca K 3a4é€Ty npu ycnosmm 36 u
b6onee HabpaHHbIX 3a cemecTp 6annos.

3.3 Kputepuu u wkana oueHMBaHUsA pe3ynbTaToOB U3YYEHUA AUCLMIMIIMHBLI HA NPOMEXYTOYHOM
aTtTecTtauum

Ha 3Tane npomMexyTO4yHOW aTTecTtaumMm KCNOnb3yeTCsl CUCTEMA OLEHKM YCMEBAeMOCTUM OOy4atoLuxcs,
KOTOopas MNo3BONSeT MpenofaBaTenio OUEHWTb YPOBEHb OCBOEHMA Martepuana obyyawwmmucsa. Kputepuu
OLEeHMBaHMA CHOPMUPOBAHHOCTU MIAHUPYEMBIX pe3yNnbTaToB 00ydYeHus (4ecKpUNTOPOB) NpeacTaBreHbl B KapTe
komneTteHuun Or1.

Kputepum oueHMBaHuA:

«3ayeT» — BbICTaABNSAETCA, €Crnv CHOPMUPOBAHHOCTL 3asIBMIEHHbIX OECKPUMNTOPOB KOMMNeTeHuun Ha 50% u
Oonee oLieHnBaeTcs He HUXe «YOOBMNETBOPUTENBHO» npwu yCnoBuK OTCYTCTBUSA Kputepus
«HeypoBneTBopuTenbHO». BbiCcTaBnsieTcsi, korga o6ydaloLlMACs MOKa3biBAaEeT XOpOLUME 3HAHUSA M3YYEHHOro
y4yebHOro Matepuana; camMoCTOATENbHO, JIOTMYHO M MOCNeaoBaTENbHO M3naraeTt, U UHTEprnpeTupyeT Martepuarnsl
y4eBHOro Kypca; MOfIHOCTbK packpbiBaeT CMbICI MpearnaraeMoro Bonpoca; BrnageeT OCHOBHBbIMW TEpMUHaAMMU U1
MOHATUSMUN M3YYEHHOro Kypca; NnokasblBaeT YMEHME MEPEerioXUTb TEOPETUYECKME 3HAHWUSI Ha npegnonaraeMbii
NpakTU4EeCKNI onbIT.

«He3aueT» — BbICTaBnsieTcs, eCnu cOPMUPOBAHHOCTL 3asiBNEHHbIX OECKPUMNTOPOB KOMMNETEHLUNA MeHee
yem 50% (B cooTBeTcTBUM C kapTamu komneTteHuun OIl1) oueHMBaeTCa KpUTEPUAMU «yOOBMNETBOPUTENBHOY,
«XOpOLLUO» U «OTIINYHO»: NPWU OTBETE 0OYyYaloLErocsi BbISIBUMMCH CYLLECTBEHHbIE NPOGEnbl B 3HAHUAX OCHOBHbIX
NOMNoXeHn hakTuyeckoro matepuana, HeymeHue C NoMOoLLb NpenofasaTtens nonyyntb NpaBuUibHOE peLleHune
KOHKPETHOW NpakTU4YeCcKon 3a4aqm U3 Ymcna npeaycMoTpeHHbIX paboyen nporpaMMon y4ebHOM AUCLMNITUHDI.

«OTNNM4YHO» — BLICTaABNSAETCS, ecnn CcPOPMUPOBaAHHOCTb 3asiBMIEHHbLIX AeckpunTopoB komneteHuun 80%
bonee (B COOTBETCTBMM C kapTamu komneTeHuun Ol) oueHMBaeTCs KPUTEPUSIMU «XOPOLLO» U «OTIMYHO», MpU
YCNOBUWN OTCYTCTBUS OLIEHKU «HEYAOBNETBOPUTENBHOY»: CTYAEHT NoKasan NPoYHble 3HAHUS OCHOBHbIX MOMOXEeHWI




hakTUyeckoro martepuana, yMeHue caMOCTOSATENbHO pellaTb KOHKPETHble MpakTUYeckne 3afayvv MOBbILLEHHOW
CNOXHOCTN, cBOBOAHO MCNONb30BaTh CMPaBOYHYKO NUTepaTtypy, Aenatb 060CHOBaHHbIE BbIBOAbI U3 PE3yNbTaToB
aHanu3a KOHKPEeTHbIX CUTyauun;

«Xopolo» — BbICTaBnseTCs, ecnv chOPMUPOBAHHOCTL 3asiBIIEHHbIX OECKPUMNTOPOB KomneTeHumn Ha 60%
n 6onee (B COOTBETCTBMM C KapTamu komneteHumi Of1) oueHnBaeTCa KpUTEPUSMU «XOPOLLO» U «OTIIUYHO», NpU
YCNOBUN  OTCYTCTBUS  OLEHKM  «HEYOOBMNEeTBOPUTENbHO», [OOMyckaeTcd OueHKa  «yAOBMEeTBOPUTENbBHOY:
obyyalowuncs nokasan nMNpPOYHble 3HAHWS OCHOBHbBIX MOMOXEHUA (PaKTUYECKOro martepuana, YyMeHue
CaMOCTOSITENIbHO peLlaTb KOHKPETHblE  MpaKTU4eckue 3agayun, npeaycMoTpeHHble paboyen nporpammon,
OpUEHTUPOBATLCA B PEKOMEHAOBAHHOW CMPaBOYHOM NUTepaTtype, YMeeT MpaBuIlbHO OLEHUTb MOMyYeHHble
pes3ynbTaTbl aHanu3a KOHKPETHbIX CUTYaLWA;

«YBOBNEeTBOPUTENIbBHO» — BbICTaBNAETCH, €cnM COPMUPOBAHHOCTb  3asIBMIEHHbIX [AECKPUMTOPOB
komneteHuun 40% wn 6Gonee (B cooTBeTCTBUM C kapTamu komneTteHuun OIf1) oueHuMBaeTca Kputepusmu
«YOOBNETBOPUTENBHO», «XOPOLIO» U «OTNUYHO»: OOy4yaloLMNCa nokasan 3HaHWE OCHOBHbLIX MOMOXeHUN
dakTnyeckoro marepuana, yMeHue Mnony4uTb C NOMOLLBIO NpenogaBaTens npaBuibHOE peLleHne KOHKPETHOW
NpakTU4eCcKoM 3ajauyn M3 yucna npeaycMoTpeHHbIX paboyen nporpammoun, 3HAaKOMCTBO C PEKOMEHOOBaHHOM
CMpaBOYHON NUTEPATYpPON;

«HeypnoBneTBOpUTENbHO» — BbLICTABMAETCA, €CnM CHOPMMPOBAHHOCTL 3asIBMEHHbIX AECKPUNTOPOB
koMmneteHuun meHee, yem 40% (B cooTBeTcTBUM C KapTamu komneteHuun OIl1) oueHuBaeTcs KpUTepusiMu
«yOOBMETBOPUTENBHO», KXOPOLUO» U KOTIMYHOY»: MPM OTBETE 00yYaloLerocsi BbIABUITUCH CyLLIECTBEHHbIE Npobenbl
B 3HaHUSAX OCHOBHbIX MONOXEHWI (haKTUYeckoro mMartepuana, HeymMeHuMe C MOMOLLbI0 NpenogaBaTens pellatb
NocTaBMeHHbIE 3a4a4n N3 Yucna npeaycMOoTPeHHbIX paboYen nporpaMmont y4ebHON ANCUMMIINHBIL.

CooTBETCTBME KPUTEPUEB OLIEHMBAHWS CCHOPMUPOBAHHOCTU NIIAHUPYEMbIX pPe3ynbTaToB 00yyeHus
(OeckpunTopoB) cucTteMaM OLEHOK NpeAcTaBneHo B Tabnuue 2.

LLikana oueHnBaHNA pe3ynbTaToB

Tabnuya 9
MpoueHTHas wkana (nNpu ee OueHka B cucteMe «3a4YTeHo OueHka B cucteme
NCNonb30BaHUN) — He 3a4YTeHO» «HEeyAOBNETBOPUTENTLHO —
YAOBNETBOPUTENLHO — XOPOLLUO —
OTNINYHO»
1 2 3
0-50% He 3a4yteHo HeynoBneTBopuTensHO
51-70% 3ayTeHo Y0BNEeTBOPUTESNIBHO
71-84% 3a4yTeHo Xopowo
85-100% 3ayTeHo OTnuyHo




MpunoxeHue 2

YTBEPXOAKO
Oupektop domnnana ProOyY BO «CamlTY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. NhaxogoBa
20 .

[lononHeHns N n3aMeHeHUs K paboyen nporpaMmme AUCLMNIUHBLI (MoAyns)

B1.0.02.01 «Bbicluag maTemaTuka»

no HanpaeneHuto nogarotoBkn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (npodunio)

noaroToBKu «TennorasocHabxeHne n BEHTUNALUNA»
Ha 20__/20___ y4eGHbIN roa

B paGouyto nporpaMMy BHOCATCS crieaytoLime U3MeHEHNS:

Pa3paboTynk 4ONOMHEHUN U U3MEHEHWIA:

(BOMKHOCTb, CTeneHb, y4eHoe 3BaHue) (nognucob) (PNO0)
JononHeHnsa n nameHeHns paccMoTpeHbl 1 0J06PeHbI Ha 3aceaHnmn Kadeapb! « » 20 r.,
npoTokon Ne
3aBeaytoLwmn kadeapon

(cTeneHb, 3BaHWe, NOANUCH) (PM0)



MpunoxeHwne 3
AHHOTauusa pabo4yen nporpaMmMbl AUCLUNIUHBI

B1.0.02.01 «Bbicluaga maTtemMaTuka»

Kop v HanpaBneHue NoAroToBKU

(cneumnanbHOCTDL) 08.03.01 CtpoutenscTBoO
HanpaBneHHocTb (Nnpocdmnb) MpombIWwneHHoe N rpaXXgaHCKoe CTPOUTENLCTBO
Keanudukauua 6akanaBp
®dopma oby4yeHus OYHO-3a04Has
Noa Hayana noaAroToBKU 2023
Bbinyckarowasn kacbeapa MHXeHepHbIe TeXHONoruu
Kadeapa-paspaboTumk UHXXeHepHble TeXHONOornm
O61bem gMcunnnuHbl, 4. / 3.e. 360/ 10
dPopma KOHTpOnA (NpomMexyTovHas 3K3aMeH, KOHTponbHas paboTa, 3K3aMeH, KOHTPONbHas
aTTectauums) paborTa, 3aveTr
Yac. | Tek. Na6. MpakTnu.
Kypc 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
l yac. yac. yac.
OK3aMEH,
1 144174 16 - 16 4 72 36 KOHTpOIibHast
paboTta
3K3aMeH,
2 180/5 8 - 8 5 132 27 KOHTpOIbHasi
paboTta
3 36/1 8 - 8 1 15 4 3a4et
3K3aMeH,
KOHTpOIbHasA
UTtoro 360/ 10 32 - 32 10 219 67 paboTa, 3K3aMeH,
KOHTpPOJIbHasA
paboTa, 3a4eT

YHuBepcanbHble KOMMNEeTEHUUN:

YK-1 CnocobeH ocyLeCcTBNATL NOWCK, KPUTUYECKUIN aHanmu3 1 CUHTE3 MHopMaummn, NPUMEHSATb CUCTEMHbIVA NMOAXOS,
ANsi peleHnst NoCTaBIeHHbIX 3a4ad

MO-1 YK- | BbinonHseTt nomck Heobxoaumon nHdopmMaunm, eé Kputndecknii aHanma n obobLliaet pesynbTaTel aHanusa ong
1 peLUeHns NoCTaBNeHHON 3a4a4m

na-2 YK- Mcnonb3yeT cucTeMHbIn NOAXOA ANS peLleHNst NOCTaBeHHbIX 3aaau
1

O6wenpodeccnoHanbHbIe KOMNETEHLUU:

OrK-1 CnocobeH peluaTb 3agayn NpodeccuoHarnbHOM eATENbHOCTM HA OCHOBE MCMONb30BaHWS TEOPETUYECKUX U
NPaKTU4ECKMX OCHOB ECTECTBEHHBIX U TEXHMYECKUX HaYK, 8 Takke MaTeMaTM4ecKoro annapara

na-4 MpeacraensieT 6a3oBble Anst NpodeccroHarnbHol cdepbl Usndeckme NpoLeccsl U SBNeHns B Buae

OrK-1 MaTemaTnyeckoro(nx) ypasHeHus (1)

na-6 BbINonHSET peLleHne NHXEHEPHbIX 3a4a4 C MOMOLLbI0O MaTeMaTUYECKOTO annapaTa BEKTOPHOM anrebpbl,

OrK-1 aHanMTUYeCcKon reoMeTpun n MaTeMaTMyecKoro aHanmsa

na-7 BbinonHsaeT pelueHne ypaBHEHUI, OMUCHLIBAIOLLMX OCHOBHbIE (PU3NYECKUE MPOoLECChI, C MPUMEHEeHneM MeToA0B

OlK-1 nVHerHoW anredpbl 1 MaTeMaTUYeCcKoro aHanmaa

na-8 OcywecTBnseT 06paboTKy pacHeTHbIX U 3KCNEPUMEHTASNbHbLIX AAaHHbIX BEPOSTHOCTHO-CTATUCTUYECKUMN

OrK-1 MeTogamu

MpodeccrmoHanbHbie KOMMNETEHUUN:

He NpefyCMOTPeHbl y4eOHbIM NyIaHOM

CoaepkaHve gucumnnivHbl oXBaTbiBAET KPYr BONPOCOB MaTeMaTUYECKOrO aHannaa, OCHOB aHanMTU4ecKon
reoMeTpun, TEOPUM BEPOSITHOCTA M MaTEMATUYECKON CTaTUCTUKN.




MpenogasaHve ancunnnuHel NpegycMmaTpuBaeT criegytoLme opMbl opraHmsauumn ydebHoro npouecca:
NeKuuun, NpakTUyeckne 3aHAaTud, camoctodTensHasa pabota obyyatoLlerocs.

Mporpammort ancuunnuHel NpegycMoTpeHbl creayolmne Buabl KOHTPOMS: TEKYLLUUA KOHTPOMb YyCNeBaeMoCcTun
B hopMe pacyeTHo-rpacmyeckon paboTbl, UHOUBUAYANBLHOIO 3aiaHusl, TeCTa, MPOMEXYTOUYHbIA KOHTPOMb B
dopme ak3amMeHa, KOHTPOJSIbHOM paboTbl, 3k3aMeHa, KOHTPOSIbHOM paboTbl, 3a4eTa.



