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1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (MOAyﬂIO), COOTHECEHHbIX C
nnaHnpyembiMun pesyrnibTataMm OoCBO€HUA oﬁpasoBaTeanoﬁ nporpamm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HanmeHoBaHue Koa u HanmeHoBaHue
KaTteropuu Kop HanmeHoBaHue MHAMKaTopa PeavnbTaThl 06YYEHUS
(rpynnbi) KOMneTeHUuun KOMneTeHUuun AOCTUXEeHMUA y y
KOMMeTeHUUn KOMMeTeHUun
YK-1 CnocobeH ocywectenate | YK-1.1 31 YK-1.1

MOVICK, KPUTUYECKMIA
aHanua u CuMHTe3
MHGOPMaLNM, NPUMEHSTb
CUCTEMHbI noaxog ans
peLleHUst NOCTaBMNEHHbIX
3agau

AHanuaupyeT 3agavy;
Bbloenss ee 6asoBble
cocTaBnsLLme

3HaTb: MeToauKM noucka; cbopa
1 06paboTkm nHpopmauuu;
MEeTO[, CUCTEMHOIO aHanmsa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOLMUKM
nowucka; cbopa; obpaboTku
WHOPMaLMKN; CUCTEMHBIN
noaxopn Ans peLleHusi
nocTaBneHHbIX 3agay u
OCYLLLECTBNATb KPUTUYECKNIA
aHanu3 u CMHTe3 MHopmaLuu;
Mony4YeHHON 13 akTyarnbHbIX
POCCUINCKMX 1 3apyBexHbIX
WCTOYHMKOB

B1 YK-1.3

Bnapetb: MmeTogamu nomcka;
cbopa n 0bpaboTku;
KPUTMYECKOro aHanmsa u
CMHTE3a MHOopMaLmK;
METOAMKON CUCTEMHOrO Nnoaxoaa
ONs pelleHns NocTaBneHHbIX
3agad

YK-1.2

Onpegenser;
WHTEpPNpeTUpyeT n
paHxupyeT
WHdOpMauuio;
Tpebyemyto ans
peLLeHNst NOCTaBMEHHOMN
3agaun

31YK-1.1

3HaTb: MeToauKM noucka; cbopa
1 06paboTkn Hpopmauuu;
MeTO[, CUCTEMHOIO aHanmsa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOAMNKM
nowucka; cbopa; obpaboTku
UHMOPMaLMK; CUCTEMHBIN
noaxopn Anst peLueHust
NnocTaBneHHbIX 3aaay u
OCYLLLECTBNSATb KpUTUYECKUIA
aHanu3 u cMHTe3 MHopmaLuu;
Mony4YeHHON 13 akTyarnbHbIX
POCCUINCKMX 1 3apyBexHbIX
WCTOYHMKOB

B1 YK-1.3

Bnapetb: MmeTogamu nomcka;
cbopa n 0bpaboTky;
KPUTWUYECKOro aHanmsa u
CUHTE3a MHopMaLmK;
METOAMKON CUCTEMHOrO noaxoaa
ONS pelleHns NocTaBneHHbIX
3agay

YK-1.3

OcyuiecTBnsieT Nouck
MHdopmaumm ana
peLLeHNst nocTaBneHHon
3a4a4m No pasnmyHbIM
TMNam 3anpocoB

31YK-1.1

3HaTb: MeTOAMKM Noucka; cbopa
1 06paboTkn MHpopmauuu;
MEeTO[, CUCTEMHOIO aHanumsa

Y1 YK-1.2

YMeTb: NPUMEHATbL METOANKN
noucka; cbopa; o6paboTku
WHopMaLK; CUCTEMHBIN
noaxon ANns peweHust
NoCTaBMeHHbIX 3aaa4 u
OCYLLLECTBNSATb KPUTUYECKUIA
aHanu3 u cMHTe3 MHopmaLuu;
Nony4YeHHON N3 akTyarnbHbIX
POCCUICKMX 1 3apyBexHbIX
WCTOYHMKOB

B1 YK-1.3

Bnagetb: MmeTogamu nomcka;




cbopa n 06paboTky;
KpUTUYECKOrO aHanusa u
CUHTE3a MH(opMaLuK;
METOAMKOWM CUCTEMHOrO noaxoaa
ONS peLleHnst NocTaBneHHbIX
3agay

YK-1.4

PaccmatpusaeT u
npeanaraet BO3MOXHble
BapuaHTbl peLLeHns
nocTaBneHHoW 3aaauu;
oLeHmBas nx
JIOCTOMHCTBA U
HepocTaTku

31YK-1.1

3HaTb: MeToauKM noucka; cbopa
1 06paboTkm nHpopmauuu;
MeTOo[, CUCTEMHOIO aHanmsa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOAMKN
nowucka; cbopa; obpaboTku
WHMOPMaLMn; CUCTEMHBIN
noaxopn Anst peweHust
NnocTaBneHHbIX 3agay u
OCYLLLECTBNATb KPUTUYECKNIA
aHanu3 u cMHTe3 MHopmaLu;
Nony4YeHHON 13 akTyanbHbIX
POCCUNCKMX 1 3apyBexHbIX
WCTOYHMKOB

B1 YK-1.3

BnapeTtb: meTogamu noucka;
cbopa n o6paboTku;
KPUTMYECKOro aHanmsa u
CMHTE3a MHOopMaLMK;
METOAMKON CUCTEMHOrO noaxoaa
ONS peLleHns NocTaBneHHbIX
3agad

O6wwenpodeccuoHanbHble KOMMeTEeHUUN

Tabnuua 2
Ko Koa u HanmeHoBaHue
A HanmeHoBaHue KoMneTeHLUN MHAMKaTOpa AOCTUXKEHUs Pe3ynbTatbl 06y4eHus
KOMMNeTeHUuun
KOMMeTEeHLUUn
OrnkK-1 CnocobeH pelwaTtb 3agayn OlnkK-1.4 34 OMNK-1.1

npodeccrmoHanbHON AeATENBHOCTM
Ha OCHOBE UCMNOJib30BaHUA
TeopeTnveCknx U NpakTn4eCckmnx
OCHOB €CTECTBEHHbIX U
TeXHUYECKUX HayK, a TaKkxKe
MaTtemMaTu4ecKoro annaparta

MpencraBneHne 6a3oBbIX ANst
npodeccmoHanbHon cgepsbl
U3nM4ecKmnx NpoLEeCCoB n
SIBITEHUI B BUAE
MaTemaTnyeckoro(mx)
ypaBHeHusA(1)

3HaTb: ba3oBble ans
npodeccmoHanbHon cgepsbl
OM3MYECKNX NPOLECCOB 1 ABNEHNUN
B BUAe MaTeMaTn4eckoro(mx)
ypaBHeHusA(1)

Y4 OMNK-1.2

Ymetb: MNpeacraenats 6a3oBbie
Ons npodeccrmoHanbHoOn caepsbl
OM3MYECKNX NPOLECCOB 1 ABNEHNUN
B BUAE MaTeMaTU4eCcKoro(1x)
ypaBHeHus(1)

B4 ONK-1.3

BnageTtb: MeToaukon
npeacTaBneHns 6a3oBbIX A4S
npodeccroHansHoN cdepbl
PU3N4ECKNX NPOLECCOB U SBNEHNN
B BUAE MaTeMaTU4eCcKoro(1x)
ypaBHeHus(1)

OlMK-1.6

PelwleHne nHxXeHepHbIX 3agad ¢
NOMOLLLI0 MaTeMaTU4eCKoro
annapaTa BEKTOPHOW anrebpbl;
aHanuTUyecKom reomeTpumn n
MaTemaTU4yecKoro aHanusa

36 ONK-1.1

3HaTb: MaTemaTnyeckuii annapar
BEKTOPHOM anrebpbl;
aHanuTUYecKon reomeTpumn n
MaTemMmaTU4eCcKoro aHanmsa

Y6 OlNK-1.2

YmeTb: PeluaTtb MHXEHEPHbIE
3a4a4un Cc NOMOLLbH
MaTtemaTU4ecKoro annapara
BEKTOPHOM anrebpbl;
aHanuTU4YecKon reomeTpumn n
MaTemMmaTU4eCcKoro aHanmsa

B6 OMNK-1.3

BnageTtb: MeToaMKon pelleHns
MHXEHEPHbIX 3a4a4 C NOMOLLbIO
MaTtemaTU4ecKoro annapara
BEKTOPHOW anrebpbl;
aHanUTU4ECKON reoMeTpun un




MaTeMaTu4eCckoro aHanumsa

OnK-1.7

PelwleHne ypaBHeHUH;
ONMChIBAKOLLNX OCHOBHbIE
dusnyeckmne npoweccsl; ¢
npuMeHeHnem MeToaoB
nuHeHow anrebpbl n
MaTeMaTU4Yeckoro aHanusa

37 ONK-1.1

3HaTb: MeToabl NIMHENHON
anrebpbl U MaTemMaTU4ecKkoro
aHanmsa

Y7 ONK-1.2

YMmeTb: PelaTb ypaBHeHus;
OMUCbIBaKOLLNE OCHOBHbIE
duanyeckne npoLeccol; ¢
npUMeHeHneM MeTOA0B MHENHON
anrebpbl 1 MaTeEMaTUYECKOTO
aHanmsa

B7 OMNK-1.3

BnapeTtb: MmeToamkon pelueHns
YypaBHEHMWIN; OMUCbIBAIOLLNX
OCHOBHbIE (hbM3nYecKkmne npoLecchl;
C NpMMEeHeHeM MeTOO0B
JIMHEHOW anrebpbl 1
MaTemaTU4eCcKoro aHanmaa

OrMK-1.8

O6paboTka pacHeTHbIX 1
SKCNnepuMeHTanbHbIX aHHbIX
BEPOATHOCTHO-CTAaTUCTUHECKNMNU
mMeTodamu

38 OMK-1.1

3HaTb: OCHOBHbIE BEPOSTHOCTHO-
cTaTUCTUYECKME MEeTOoAbI
06paboTkn pacHeTHbIX U
3KCMepUMEHTanNbHbIX AaHHbIX

Y8 OMNK-1.2

YMeTb: npoBoanTb 06paboTky
pacyeTHbIX U 3KCNIepPUMEHTaNbHbIX
OaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKMMU MeToAaMun

B8 ONK-1.3

BnapeTtb: MmeToankon o6paboTku
pacyeTHbIX U 3KCNIepPUMEHTaNbHbIX
[AaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKUMM MeTOZaMU

I'Ipodneccvaan bHbl€ KOMNeTeHUnn

Tabnuua 3
Kon HaunmeHoBaHue Koa un HammeHoBaHMe HAKKaTopa AOCTUXKEHUA Pe3ynbTaTthbl
KOMMNeTeHUuun KOMMeTeHUun KOMneTeHUun oby4eHus
He NpegyCMOTPEHbl Yy4eOHbIM NJTAHOM
2. Mecto aucumnnuHel (Moayns) B CTPyKType o6pa3oBaTefibHOM NporpaMmbl
MecTo gucuunnuHbl B CTPYKTYype obpasoBaTenbHOWM NporpaMMbl: 06si3aTenbHas 4acTb.
Tabnuua 4
Kon Mpepwectaylowme MapannenbHo ocBanBaemble
Mocnepyowme AUCLUNNUHbI
KOMMeTeHUun AUCLUUNIINHBI AUCLIMNIUHBI
YK-1 dusuka; ApanTuBHble MHOPMALMOHHO-
Y4yebHasn npakTuka: NPOeKTHast | KOMMYHWUKALMOHHbIE TEXHOMOMN
npakTuka
OrlnK-1 dusuka; OCHOBbI TEXHWUYECKOW MEXaHUKN;
NHxeHepHas u komnbloTepHas | MexaHuka xugkocTu 1 rasa
rpadvika ;
TeopeTuyeckass MexXaHuKa;
Xnmus;
Qkonorus

3. O6bem aMcuuNNUHLI B 3a4€THbIX eAMHULAaX € yKa3aHueM KonnyecTBa akageMU4YecK1x 4acos,
BblAeNIeHHbIX HA KOHTaKTHY paboTy obGy4arolmxcs ¢ npenogasarenem (Mo BUAam y4ebHbIX 3aHATUN) U
Ha camMOCTOATENbHYI0 paboTy obyyarowmxcs

Tabnuua 5
Bua yye6Hom paboTbl Bcero yacoB Kypc 1 Kypc 2

AyauTopHas KOHTaKTHas

pa6ora (Bcero), 28 20 8

B TOM uyucre:

NeKUnoHHble 3aHaTus (J13) 12 8 4
nabopatopHble paboThbl (J1P) 0 0 0
npaktnyeckue 3aHsatusa (M3) 16 12 4




BHeayauTopHas KOHTaKTHas

pa6ota, KCP 10 9 1
CamocTtosiTenbHas paboTta
(Bcero),
B TOM yuncne: 300 277 23
MoarotoBka k 3 45 6 18
MoaroToBKa K KOHTPOSbHBIM 87 7 20
paboTam (TECTMPOBAHMIO)
CamocTosTenbHoe n3yyeHne 118 i 43
OTAENbHbLIX TEM
NnoaroToBKa K 3a4€Ty / 50 10 20
3K3aMeHy
®DopMbl TEKYLLETO KOHTPOIIS
ycneBaemMocTu
DODMEI TDOMEKYTOUHOI 3K3aMeH, 3K3aMeH, 3a4er, 3K3aMeH, 3K3aMeH, 3aver,
P P y KOHTpONbHaA paboTa, KOHTpPoNbHas KOHTpoOnbHaA paboTa, KOHTpOnbHasA
aTTecTauum
paboTa, KOHTponbHasa paboTa KOHTponbHas paboTta paboTa
KoHTponb 22 18 4
UTOIO: vyac. 360 324 36
UTOrO: 3.e. 10 9 1

4. CopepxaHue OUCLUMNMNHLI, CTPYKTYPUPOBaHHOE No Temam (pasgenam), ¢ ykasaHuem oTBe4eHHOro Ha
HUX KONMYeCcTBa aKaAeMUYeCKUX YacoB U BUAOB YYEOHbIX 3aHATUI

Tabnuua 6

Ne

pasgena

HaumeHoBaHue pasgena
AUCLUMUNAWNHBI

Buabl y4eOHOM HArpy3ku U X TpyA0E€MKOCTb, Yachbl

n3

ne n3 cPC kcp | Kowt-
ponb

Bcero
YyacoB

[EnY

JInHenHasn anrebpa

BekTopHas anrebpa

AHanuTuyeckasi reomeTpua

- 8

- 3 10 3

25

BBegeHue B matemaTU4eCKuiA aHanm3

13

20

OnddepeHumnansHoe ncuncneHe

WHTerpaneHoe ucuncnexme

2 80

90

OundpdepeHumansbHble ypaBHeHUA

Papbl

40

36

88
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Teopusi BEPOSATHOCTH

101

110

=
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MaTtemaTtuyeckas ctaTucTuka
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20

29

WToro:

12

0 16 300

360

4.1. CopepxaHue NeKLMUOHHbIX 3aHATUI

Tabnuua 7

Ne
n3

HaunmeHoBaHue paspgena

Tema nekuum

CopepxaHue nekuum
(nepeyeHb AMOAKTUYECKUX EANHULL
paccMmaTpuBaeMblX NogTeM, BOMPOCOB)

Kon-
BO
YyacoB

Ky

c1

NUHEWHASA ANFEBPA

Tema 1.1.

BBegpeHue. MNMpeomeT matematukn. Ponb
MaTeMaTU4eCKNX

Mozenen B npouecce no3HaHusa. Onpegenutenn 2 n 3
nopsigkoB. OCHOBHbIE CBOWCTBA, MUHOP U
anrebpanyeckoe gononHeHue. MoHsaTue 06
onpepenuTene n-nopsaka v ero BelYMcreHme.
CucTeMbl NMHeNHbIX ypaBHeHU. MeToa Kpamepa.

2

Tema 1.2.

MaTtpuupl. x Buabl. Anrebpa matpuu. ObpaTHas
MaTpuua. Teopema cyLecTtBoBaHuUs,
€OMHCTBEHHOCTM 06paTHON MaTpuLibl.

Tema 1.3.

PelueHne cncteM nMHEeNHbIX ypaBHEHUI C MOMOLLbIO
obpaTHol MmaTpuua. PaHr matpuubl. Teopema
KpoHekepa-Kanennu. Metop Maycca.

Tema 2.1.

BEKTOPHASA ANMEBPA

BekTopbl. CkansipHoe nponsseaeHue. CBovicTBa u
BblumcrieHve. BektopHoe npoussegeHue. CBowcTea 1
BblyncneHve. feoMeTpuyecknii 1 MexaHn4ecKuni
CMbICIT BEKTOPHOTO Npou3BeaeHns. YCnosus
KOnnuHeapHoOCTH BekTopoB. CMellaHHoe
npoussegeHne. CBoMCTBa N BbIYUCNEHNME.
KomnnaHapHOCTb BEKTOPOB.

AHATNTUTUYECKASA
FEOMETPUA

Tema 3.1

YpaBHEHWE NMOCKOCTU, NPOXOAALLEN Yepe3 AaHHYO
TOYKY C 3aflaHHbIM BEKTOpPOM HopMarnu. Obuee
ypaBHEHME MITOCKOCTU. YTron MeXay NioCKOCTSMMU.




Ycnosus napannenbHoCTU 1 NepneHanKyNsapHOCTH
NMAOCKOCTEN.

Tema 3.2.

Mpsimas B npocTpaHcTBe 1 Ha NrockocTu. BekTopHoe,
KaHOHMYeCKMne 1 napameTpudeckme ypaBHeHns
NPsIMOW.

KaHoHMYeckune ypaBHEHUS KpMBbLIX BTOPOro nopsigka

BBEOEHWE B .
MATEMATUYECKUA
AHAIIN3

Tema 4.1.

Mpeaen yHKUUN OOHON U HECKONBKMUX MEPEMEHHbIX.
MoHsaTne BM n Bb BENUYMH, OrpaHU4YEHHON 1
OTAENVMBIV OT HYNSA BEMWYMH, UX CBOMCTBA.
MpocTenwwmne ceorctea npegenos. CpaBHeHne BM u
bb. CeoricTBa skBMBaneHTHoix BM 1 BB BenuyuH

Tema 4.2.

MpenenbHbIV Nepexo B HepaseHcTBe. [NpusHaku
cylecTBoBaHusA npeaenos. MepBbivi n BTOpow
3amevaTtenbHble Npegensi.

Tema 4.3.

Tema 4.3. HenpepblBHOCTb OTOOPaXXeHUs 1 YNCITOBOM
PYHKLUUM OOHOM N HECKONBKUX NEPEMEHHBIX.
OpHocTopoHHME npeenbl MYHKLUUK B TOYKe. TOYKN
paspbiBa yHKUMM U nx knaccudukaums. CeorncTea
PYHKUNIA, HENPEPbLIBHBIX B TOYKE Y HA OTPE3Ke.

AONOOEPEHUUAINBHOE
NCYUCNEHME

Tema 5.1.

OundbdepeHumnan n nponssogHas yHKUMM OOHOWM
nepemeHHon. Coaka opmyn anddepeHLMpOBaHUs.
MpuMeHeHWe NOHATUA NPON3BOAHON B SKOHOMMUKE.

Tema 5.2.

MpownssoaHble 1 andpdepeHLmans BbICLUNX NOPSAOKOB
dyHKUMM ofHON nepemeHHon. CBoncTBa OyHKLMNA,
anddpepeHumpyembix Ha MHTepBane (Teopemsl Ponns,
Koww, JlarpaHxa, npasuno Jlonutans).

Tema 5.3.

MonHbIi anddepeHuman n YacTHble MPOU3BOAHbIE
PYHKLUN HECKOMNBKNX NEPEMEHHBIX. YacTHble
NPOV3BOAHbIE CNOXHBIX PYHKUMIA. BbluncneHve
NPOU3BOAHLIX HEABHBIX (DYHKLMIA OAHOW U HECKOMbKNX
nepemMmeHHsbIx. [lpon3BogHas No HanpaBneHuio,
rpagueHT.

WHTEIPAJNIbHOE
NCYUNCINEHUE

Tema 6.1.

MepBoobpasHas 1 HeonpedeneHHbIV HTerparn.
OnepaTop MHTErpupoBaHuUsi n ero ceowcTea. Tabnuua
OCHOBHbIX (hopMyn nHTerpupoBaHus. 3ameHa
nepeMeHHbIX B HeonpegeneHHoOM uHTerparne.
WHTerpvpoBaHue no YacTsm.

Tema 6.2.

OnpepeneHHbin nHterpan. ®opmyna HetoToHa-
JlenbHmua. Teopema o0 Npom3BOAHON MHTErpana no
BepxHeMy npefeny. 3ameHa nepemMeHHoN B
onpegeneHHoOM UHTerpane u MHTerpMpoBaHue no
YacTsM.

Tema 6.3.

HecobcTBeHHbIe nHTerpansl ¢ 6eCKOHEeYHbIMM
npeaenaMu u OT HeorpaHUYEeHHbIX PyHKUMIA. [pr3Hakn
CXOAMMOCTM HECOBCTBEHHbIX MHTErpanoB. 'naBHoe
3HayYeHne HeCOBCTBEHHbIX MHTErpanos

Tema 6.4.

BbluncneHme gBONHbIX U TPOWHBIX MHTErpanos B
AeKkapToBOI cucteme koopanHaT. Belumncnexve
KPUBONUHENHBLIX nHTErpanos 1 n 11 poaa.

ONOPEPEHUNAIBHDBIE
YPABHEHWUA.

Tema 7.1.

O6bIKHOBEHHbIE A depeHUmanbHble ypaBHEHWS.
OcHoBHble noHATMA. 3agadva Koww gna Y nepsoro
nopsigka. FeomeTpumyeckoe TonkoaHue 1Y nepsoro
nopsigka un ero peleHni. YpaBHeHus ¢
pasgensowmMMmncs NnepeMeHHbIMU.

Tema 7.2.

OpHopogaHble 1Y nepBoro nopsigka. MHterpuposaHue
NUHenHbIX [1Y nepBoro nopsigka. YpaBHeHne
BbepHynnu. HterpuposaHue 1Y B NOMHbIX
andpdepeHumanax.

Tema 7.3.

YpaBHeHUA BbICLUMX NopsakoB. 3agava Kowwm.
MoHsTMe o KpaeBbIX 3agadax. MHTerpnposanue 1Y,
JonyckaLmx NoHwxkeHne nopsigka. Mpumepsbl
(PU3NYECKNX U IKOHOMUYECKUX 3aaady, MPUBOASILLNX K

ay.

Tema 7.4.

CTpykTypa 0bLero peleHus NMMHENHOrO OOHOPOAHOIO
OVY. PeweHune nuHenHbIX ogHopoaHbix Y ¢
NOCTOSIHHBbIMY KO3dhduumneHTammn. CTpyKTypa peLueHns
NMHeNHoro HeogHopoaHoro AY. JInHelnHblie
HeogHopogHble [1Y ¢ NOCTOAHHBIMKU KO3dhpULMEHTaMM
1 C NpaBoOW 4YacTblo ONpeaeneHHoro Bnaa.

PAObI.

Tema 8.1.

Yucnosble psaabl. CXoaMMocTb 1 cymMa psaa.
"eomeTpuyeckast nporpeccusi. Heobxogumoe ycnosue




cxogmmocTu psaga. MNMpocTenwne 4eNCTBMA Hag,
psgaMm: YMHOXXEHUE Ha YNCHO, CIIOXKEHNE U
BblYMTaHNE. Pagbl ¢ NONOXUTENbHBIMWU YrleHaMM.
TeopeMbl CpaBHEHMSI.

Tema 8.2.

MpusHaku cxogumocTn Janambepa n Koww.
MHTerpanbHbIn NpuM3Hak cxoammocTtuy psaa. OueHka
ocTaTKa psga C NOMOLLbK UHTErpansHoOro npusHaka

Tema 8.3.

3Hako4vepeayolmecs pagbl. Teopema JlenbHuua.
3HakonepemeHHble pagbl. AGcontoTHas 1 ycrnoBHas
cxoanmocTb. PyHKUMOHanNbHbIE paabl, 06nacTb
cxogmmocTu. PaBHoMepHasa cxoaumocTb. [puaHak
BewnepuwTtpacca. CBoncTBa paBHOMEPHO CXOAALLMXCA
psgoB

Tema 8.4.

CreneHHble pagbl. Teopema Abens. NHTepean 1
paanyc CXOQUMOCTM NS PSAOB C AeNCTBUTENBHBIMM
yneHamn. Teopema 0 paBHOMEPHOW CXOAMMOCTH
CTeneHHoro psiga. Teopembl 0 HENPEPbLIBHOCTU CYMMBbI,
0 NOYNEHHOM UHTErPUPOBaHUN U
anddepeHLMpoBaHNN CTENEHHbIX PSAOB.

Tema 8.5.

Psan Tennopa. Teopema 0 eQUHCTBEHHOCTH
pasnoxeHust hyHKUMM B CTEMNEHHOW psAd. [locTaTouHble
YCroBu1S pasnoxeHns yHKUMKn B pag Tennopa.
PasnoxeHne no cteneHsm afieMeHTapHbIX OyHKUMN

5UToro 3a cemecTtp:

Ky

c 2

TEOPUSA BEPOATHOCTEN

Tema 9.1.

MpeomeT Teopumn BepoaTHOCcTeN. OCHOBHbIE NOHATUSA
Teopun BeposiTHocTen. CryyanHble cobbITus.
Onepaumun Hag cobbiTuamn. CtaTuctTmyeckoe,
Krnaccuyeckoe 1 akcuoMaTuyeckoe onpeaeneHne
BEPOSATHOCTU. [eoMeTpryeckne BEPOSTHOCTH.

Tema 9.2.

3apava BbIGOPOYHOro KOHTPOMs. TeopemMbl CRoXeHNs
N YMHOXEHUS BepoATHoCTen. Popmyna nonHowm
BepoATHoCcTU. Popmyna baneca.

Tema 9.3.

Cxema ucnbitanni n doopmyna bepHynnu. INokaneHas
1 nHTerpanbHas dopmynel Jlannaca. OueHka
BEPOSATHOCTU OTKIMOHEHUSI OTHOCUTENBHOW YacToTbl OT
NOCTOSAHHOW BEPOATHOCTW. HauBeposTHenLwee 4Ymcno
NnosiBIEHN COObITUS.

Tema 9.4.

MoHATMe cnyyanHon BenuynHbl. AnckpeTHas u
HenpepbIBHas cny4vanHas BenmymHa. 3akoH
pacnpegeneHus cnyvyanHom BennynHol. Popmbl ero
3aaHus 4N AUCKPETHBIX U HEMPEPbIBHbIX CyYanHbIX
BENNYUH.

Tema 9.5.

Yucnosble XapaKkTepucTukn CJ'IyHaIZHbIX BENTNYUH:
MaTemMaTunyeckoe oxXuaaHue, aucnepcus,
cpeaHekBagpaTnu4eckoe OTKIoHeHune, Mmoaa, megunaHa.
HayanbHble n LeHTpallbHble MOMEHTbI.

Tema 9.6.

3akoHbI pacnpeaeneHns AUCKPETHbIX CrlyvaHbIX
BEMWYMH: OMHOMManbHbIR, NyaccoHa, paBHOMEpPHBIN,
nokasaTenbHbIVi. HopmanbHbI 3aKOH pacnpegeneHus.
MoHsTMe o 3akoHe Bonblumx Yyucen. Teopemsl
BepHynnn n Yebbiwesa. LieHTpanbHasa npegensHas
Teopema.

MATEMATUYECKAA
CTATUCTUKA

Tema

OnemMeHTbl MaTeMaTUYECKON CTaTUCTUKN.

Utoro 3a cemecTp:

UToro:
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4.2. CoaepxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8

Ne
npe

HanmeHoBaHue
pasgena

HaumeHoBaHue
na6opaTopHou paboTbl

CopaepxaHue nabopatopHoi paboTbl
(nepeyeHb AMOAKTUYECKUX eAUHWLL
paccmaTpuBaeMbIX NOATEM, BOMPOCOB)

Kon-
BO
YyacoB

He NpefyCcMOTPEeHbI YY4EOHbIM NaHOM

4.3. CoaepxaHue NpPakTU4ECKUX 3aHATUN

Tabnuua 9

Ne
n3

HanmeHoBaHue
pasgena

Tema
npakTU4ecKoro
3aHATUA

CopepxaHue NpakTU4YECKOro 3aHATUSA
(NepeyeHb ONOaKTUYECKNX eauHULL:
paccmaTtpuBaeMbIX NOATEM, BONPOCOB)

Kon-Bo yacos




Kypc 1

INnHenHan
anre6pa

Pasg.1.
Tema 1.2.,1.3

Bbluncnenve onpegenutenen 2 n 3 nopsakos. PelleHne cuctem
NNHENHbIX ypaBHeHUI MmeTogoM Kpamepa.

Hencteua ¢ matpuuamu. ObpaTtHaa matpuua. PewweHne cuctem
NVHEWHbIX YPaBHEHUI C NOMOLLbIO oBpaTHOW MaTpuubl. PaHr
MaTpuupl. PelleHne cuctem NUHenHbIX ypaBHeH meTogom Maycca.

BekTopbl. JIuHeHble
onepauuun Hap,
BeKTOpamu.
CkansipHoe
npoussepeHne
BeKkTOpoOB. BekTopHOEe
M cMeluaHHoe
npoussepeHne
BeKTOpOB. YcnoBus
KONIMHEeapHOCTU U

BekTopsl. JIMHelHbIe onepaumn Hag BekTopaMu. CkansipHoe
npou3sBeaeHne BEKTOPOB. BEKTOpHOE 1 cMelLaHHOe NpousBeneHne
BEKTOPOB. YCMNOBUS KOMIIMHEAPHOCTU U KOMMITaHapHOCTY BEKTOPOB.

KOMMMaHapHOCTH
BEKTOPOB.

Mnockoctb B MnockocTb B NPOCTPaHCTBE. YCNoBMA NepneHANKYNapHOCTA 1
npocTpaHcTBe. napannenbHOCcTK nnockocTen. NpsiMasa Ha NNOCKOCTU 1 B
YcnoBusa npocTtpaHcTee. BekTopHoe, KaHOHMYecKoe 1 napameTpudeckme
nepneHANKYNAPHOCTU | ypaBHEHUS NPSMON.

¥ napannenbHoOCTU
nnockocten. NMpsamasn
Ha NIIOCKOCTU U B
NpocTpaHcTBe.
BektopHoe,
KaHOHM4YecKoe U
napameTpuyeckue
ypaBHeHUS NPSMOW.

Pasn.3.
Tema 3.3.

KpuBble BToporo nopsigka: annvnc, runepGona, napabona.

Paszn.4.
Tema 4.1.

Bbluncnenve npenenos. HeonpegeneHHocTn Buaa:
:w.-| M_ e -], o],

o 1

BbluucneHnue

BbluncneHue npepenos. HeonpedeneHHoCT Buaa Il l [U"J» l"’“ﬂ]

npeaenos.
HeonpegeneHHocTn

BMAa r

Paspn.4. MepBbIi 1 BTOpPOW 3aMeyaTenbHble Npeaensl. BeluvcneHne npegenos
Tema 4.2. C MOMOLLIbKO 3KBMBANEHTHbIX BM.

HenpepbiBHOCTb
yncnoBow hyHKUMN
OOHOM NepeMeHHOMN.
Knaccudmkauus
TOuYeK paspbiBa
hyHKLMMN.

HenpepblBHOCTbL Yncrnosor yHkuun. Knaccuurkaums Touek paspbisa
DyHKUMN.

BbluucneHnue
NPOU3BOAHbIX
yncnoBow hyHKUMN
ogHomn

BbluncneHne nponssogHbIX YNCNOBON PYHKLUN OOHON NepeMeHHOMN,
napameTpu4ecknx 3agaHHblX YHKUUA, HEABHO 3aaHHbIX OYHKLMNA.
Jlorapudpmunyeckoe anddepeHumnpoBaHme.

nepemMeHHoOMn
BbiluncneHue BbluncneHne yacTHbIX NPOM3BOAHBLIX U MOMHOMO AnddpepeHumnana
YaCTHbIX YHKLNN HECKOTMBKNX MEPEMEHHbIX.

npon3BogHbIX

BbluucneHnwue

BbluncneHne nponssogHoOM CROXHON PYHKLUUN OAHON NepeMeHHON.

npoussoaHomn BbluncneHne nponssoaHbix 1 AnddepeHumnanos BbICLLMX NOPSAKOB
CNOXHOW pyHKUUMN OfHOW N HECKOJbKNX MNEPEMEHHbIX.
WUccnepnoBaHue VMccnepoBaHune doyHKUMIA U NOCTpoeHne rpadukos. MNMpuaHaku
byHKLMIA N MOHOTOHHOCTU, 3KCTPEMYM (DYHKUMW. HanpaBneHwne BbIMyKnocTu
nocTtpoeHue rpadmka yHkumn. Toukn nepernba, acMmMnTOThI.
rpacdmkoB
Cnoco6ui HenocpeacteeHHoe MHTErpupoBaHme. WHTerpuposaHue Bblpa)K?HVIVI,
cofepxalumx ksagpaTHbii TpéxuneH. iHTerpuposaHve 3ameHon
MHTerpupoBaHus 2
nepemMeHHON U Mo YacTsMm.
Pa3n.6. WHTerpvpoBaHve pauyoHanbHbix Apoben 1 nppaumoHanbHbIX
Tema 6.1 BblpaXXeHuIn. NHTerpmpoBaHue TpUroHoMeTpU4eCcKMX PyHKLWNA.
CBoWcTBa BbluncneHune onpegeneHHoro nHterpana. 3amMmeHa nepemeHHon B
onpeneneHHoOro onpenenéHHoM nHterpane. BeluncneHne onpeaenéHHoro uHTerpana

UHTEerpana

Nno 4actdaMm.




BbluucneHnwue
KpaTHbIX UHTErpanoB

BbluncrieHne 1 oLeHKM HeCOBCTBEHHBIX UHTErPanoB ¢ 6eCKOHEYHbIMM
npegenaMm MHTErPUPOBaHUS. UHTErpasibl OT pa3pblBHbIX (YHKLIMIA.

BbluncneHne KkpaTHbIX UHTErParnoB B 4EKAPTOBbLIX U NOMNSIPHbIX
KoopAmuHaTax.

BbluncneHne KpMBONMHENHBLIX MHTErpanoB No AnvHe Ayrn kpueow (|
poga) 1 no koopauHatam (Il poga)

OnddepeHumnanbHbie
ypaBHeHusA

OundbdbepeHumansHble ypaBHEHMS C pasaensowyUMncs nepemMeHHbIMY,
0fHOpOAHbIe YpaBHeHWs | nopsaka.

JInHenHble anddepeHumansHbie ypaBHeHus | nopsaka. YpaBHeHus
BepHynnu.

YpaBHeHUs B NonHbIX gnddepeHumnanax.

OundbdepeHumanbHble ypaBHEHMS BbICLLMX NMOPSAKOB, AoMycKatoLmne
NOHWKEHUE NopsiaKa.

JInHenHble ogHopoaHble anddepeHumansHble ypaBHEHUS BTOPOro
nopsigka ¢ NOCTOSAHHbIMU KO3 uumeHTammn. Cnyyan
AEeNCTBUTENbHBIX Pa3fNNYHbIX KOPHEWN XapaKkTepUCTUYECKoro
ypaBHeHus. Criyvan KpaTHbIX AeNCTBUTENbHBLIX KOpHEn. Cnyyan
KOMMIEKCHbIX KOPHEN XapaKTepUCTUYECKOrO YpaBHEHNS.

JInHenHble HeogHopoaHble AnddepeHUmnanbHble YpaBHEHNS C
NOCTOAHHBIMU KO3 DULMEHTAMN U C NPaABON YacTbio cneumanbHOro
BMAa.

MeTopa Bapuaumm NponsBonbLHON NOCTOAHHOW (MeTog JlarpaHxa) ans
peLleHuss HeoAHOPOAHOro AnddepeHumansHoro ypasHeHus |l
nopsigka

Yucnossble pagbl.
MpumeHeHune
CcTeneHHbIX PsAaoB.

Yucnosble pafbl C NONOXUTENbHbIMY YrieHamu. MNpr3Haku
CX0AMMOCTM: HeoBXoAMMBIN, cpaBHeHUs. [locTaToYHbIE NPU3HAKK:
Janambepa, pagunkanbHbin npusHak Kowu, MHTerpanbHbIn NpusHak.

3HakouepeayoLwmecs yicnosble pagbl. [NpusHak JNlenbHuua.
3HakonepemeHHble psifabl. AGCOMNTHAsA U YCNOBHAA CXOAUMOCTb.

dyHKUMoHanbHble psabl. MNMpuaHak Beeplitpacca paBHOMepHOM
CX0AMMOCTM hyHKUMOHanbHoro psaa. CteneHHble psiabl. Teopema
Abens. HaxoxgeHve o6nacTv cxogumMocTu CTENEHHOrO paaa.

PasnoxeHnne dyHkumi B paa Tennopa n MaknopeHa. lNMpumerexne
CTENEeHHbIX pAaoB.

UTtoro 3a cemecTp:

Kypc 2

dnemeHThbI
KOMOMHaATOPUKMU.
dopmyrna nonHomn
BEPOATHOCTU.
®dopwmyna Beneca

OnemeHThbl KOM6VIHaT0pVIKVI. [NepecTaHoOBKK, pa3meLleHns n
coYeTaHud.

CnyvaiiHble cobbiTus, anrebpa cobbiTuin. HenocpeactseHHoe
BblYMCIIEHME BEPOATHOCTEN. POPMYNna CNOXEHNSA U YMHOXEHWS
BEPOSATHOCTEW.

dopmyna nonHoun BeposaTHocTu. Popmyna berieca.

3aKkoHbl pacnpegeneHna n YNCnoBble XapakTepUCTUkn ANCKPETHbIX
CJ'IyLIaIZHbIX BEJTUYUH.

3aKoHblI pacnpepneneHna n YNCNoBble XapakKTepUCTUKN ANCKPETHbLIX
CJ'IyLIaIZHbIX BEITNYUH.

BrvHomunanbHoe pacnpegenenve. Pacnpenenenue MyaccoHa.
Teopema Myaspa - Jlannaca.

PaBHOMepHOe u
nokasarternbHoe
pacnpepeneHus.

PaBHOMepHOG M NnokasaTtesibHoe pacnpeneneHunsa.

HopmanbHoe pacnpegenenune. dyHkums Jlannaca. 3akoH 6onbimx
yucen v npegenbHble TEOPEMbI.

OueHkn napameTpoB
pacnpepgeneHus:
TOYe4Hble 1
MHTepBalNbHbIe.
JoBeputenbHbIN
MHTEpBan u

Papgbl pacnpefgeneHuns, x xapakTepucTyKu.

OueHKN napaMeTpoB pacnpeaeneHnsi: ToYeYHble Y MHTepPBarbHbIE.
[loBepuTenbHbIV MHTEPBAN M JOBEPUTENbHAA BEPOSTHOCTb.

MpoBepka CTaTUCTUYECKUX TMNOTES.

Kputepuu cornacus MupcoHa n Konvoropoea.

AoBepuTenbHas
BEPOSATHOCTb. [BymepHble cny4varHble BenuyiuHbl. CTaTcTka ByMEPHOMN
CnyvyanHow Benu4uHbl. Teopus koppensauuu.
WToro 3a cemecTp:
WUtoro: | Yucnossble paabl.
MpumeHeHune
CTEeMNneHHbIX PAJOB.
4.4. CogepxaHMe CaMOCTOATENbHOM paboThbl
Tabnuua 10
Nen/n | HaumeHoBawne | Bua camocTosiTensHoOM | CopepxaHve camoCTOATENLHON Pa6oThbl | Kon- |




paspgena

paboTbl

(NepeyeHb AMOaKTUYECKUX eOVHULL
paccmaTpuBaeMblX MOATEM, BOMPOCOB)

BO
YyacoB

Kypc 1

JlnnenHas anre6bpa

MogroToBka K
NpakTU4EeCKOMY 3aHATUIO
ns31

Bbluncnenue onpegenutenen 2 n 3 nopsigKos.
PelleHne cnctem NMHENHbIX ypaBHEHNA METOAOM
Kpamepa.

Oenctusa ¢ matpuuyamu. O6paTtHasa maTtpuua.
PelueHne cucteM nNMHEenHbIX ypaBHEHUA C MOMOLLbIO
obpaTHol MaTpuubl. PaHr maTpuubl. Peluenne cnctem
NVHeVHbIX YpaBHeHUn meTogom Maycca.

BekTopHas anrebpa

MogroToBka K
NpakTU4eCKOMY 3aHATUIO
Mn32

. Bextopbl. CkansipHoe npousseaeHune. CBoncTea u
BbluMcreHve. BektopHoe nponssegeHune. CBowcTea 1
BbluMCrieHne. [eoMeTprUYEeCcKnin 1 MexaHn4eckuin
CMbICI BEKTOPHOIO Npou3BeaeHuns. YCnosus
KONnunHeapHOCTN BeKTOpoB. CmeLlaHHoe
nponsseeHve. CBOMNCTBA 1 BblYMCIIEHME.
KomMnnaHapHOCTb BEKTOPOB.

AHanuntnyeckas
reomeTpus

CamocTosaTensHoe
n3y4yeHune TemMbl

Tema 3.1 YpaBHeHMe NoCcKOCTH, NpoxoasLLen Yepes
AaHHYI0 TOYKY C 3ajaHHbIM BEKTOPOM HOpManu.
Ob6Lee ypaBHEHWE NIOCKOCTU. Yron Mexay
NNOCKOCTSIMU. YCroBUS napannenbHOCTv U
nepneHanKynapHOCTY NIIOCKOCTEN.

Tema 3.2. [NpsAmas B NpoCTpaHCTBE U Ha NNOCKOCTH.
BekTopHOE, KaHOHUYECKME 1 NapameTpuyeckme
ypaBHeHus npsMon. KaHoHn4Yeckne ypaBHeHUS
KpMBbIX BTOPOro nopsigka

BeeneHuve B
MaTemaTU4eckuni
aHanus

MogroToBka K
NPaKTU4EeCKOMY 3aHATUIO
M33

Bbluncnenue npegenos.

[NopgroToBka K
KOHTpOnbHOW paboTe
KP 1

JlnHenHas anrebpa. BBegeHue B matemaTnyeckui
aHanms

CamocTosaTensHoe
N3y4yeHue TeMbl

Tema 4.3. HenpepblBHOCTb OTOGPaXXeHUs N YNCITOBOM
PYHKLUM OOHOM N HECKONBKUX NEPEMEHHBIX.
OpHocTopOHHME Npeaenbl YHKUUK B TOYKE. TOYKN
paspbiBa yHKUMM U nX knaccudumkaums. CBoncTea
PYHKUMIA, HENPEPbLIBHBIX B TOYKE 1 HA OTPE3KE.

MoaroToBka k 3a4eTy

JlnHenHas anrebpa. BektopHasi anrebpa.
AHanuTtudeckasa reometpus. Beegenve B
MaTeMaTU4eckuin aHannsa

10

OuddepeHumnansHoe
ncuncnexHve

[NopgroToBka K
NPaKTU4EeCKOMY 3aHSATUIO
N34

BbluncneHne nponssogHbIX YNCNOBON PYHKLUN OOHOMN
nepemMeHHoN, NapaMeTpUYECKNX 3aaHHbIX PyHKLMNIA,
HesIBHO 3afaHHbIX dyHKUMI. Jlorapudmnyeckoe
anddpepeHLmpoBaHue.

BbluncneHne nponsBogHOM CROXHON (PyHKLUN OOHON
nepemMeHHown. BelumcneHne nponssBoaHbIX 1
AnddepeHumnanos BbICLLINMX NOPSAKOB OLHOW 1
HECKOIBbKNX MEPEMEHHbIX.

WHTerpanbHoe
ncuncnexHve

CamocTosiTenbHoe
n3y4yeHune TemMbl

Tema 6.1. MNepBooGpasHas 1 HeonpeaeneHH:bIN
uHTerpan. OnepaTop UHTErPUPOBAHUS U €TO
cBowicTBa. Tabnuua oCHOBHbIX hopMyr
VMHTErpupoBaHnsi. 3aMeHa NepeMeHHbIX B
HeonpeaeneHHoM uHTerpane. HTerpupoBaHune no
yacTam.

Tema 6.2. OnpeaeneHHbin nHterpan. dopmyna
HbtoToHa-JlenbHmua. Teopema o Npon3BogHoOM
WHTErpana no BepxHemy npegeny. 3ameHa
nepemMeHHol B onpeaeneHHoOM UHTerpane u
WHTErpUMPOBaHUE MO YacTAM.

14

OundbdepeHumnansHeie
ypaBHeHus

[NoarotoBka k
NpPaKTU4EeCKOMY 3aHATUIO
Mn35

JInHenHble audpdepeHumansHble ypasHeHus |
nopsiaka. YpasHeHus bepHynnu.

YpaBHeHUS BbICLUMX NopsakoB. 3agava Koww.
MoHsTMe o KpaeBbIX 3agadax. MHTerpnposanue 1Y,
AonyckaloLmx noHmxeHne nopsgka. MNpumepsl
PU3NYECKNX N IKOHOMUYECKMNX 3adad, MPUBOASALLMX K

ay.

CamocTosaTenbHoe
n3y4yeHune TemMbl

Tema 7.4. CTpykTypa OOLLEr0o peLeHnst IMHENHOro
opHopogaHoro [1Y. PelueHne nMHenHbIX OA4HOPOAHBIX
Y ¢ nocTosiHHbIMK Ko3abdmumeHTamm. CTpyKTypa
peLleHns nnHenHoro HeogHopogHoro Y. JInHenHble
HeopHopoaHble 1Y ¢ NOCTOSAHHBIMM
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onpegeneHHoOro smaa.

8. Pagpl MoaroToBka Kk Yucnosble psfbl C NOMOXUTENbHBIMY YrieHaMK. 10
npakTu4yeckomy 3aHATu0 | MpusHakM CXOAMMOCTU: HEOOXOANMbIN, CPaBHEHMS.
36 HocTtaTouHble npuaHaku: llanambepa, pagnkansHbin

npuaHak Kowu, nHTerpanbHbIi NpusHak.

MogroToBka K WHTerpanbHoe ucuncnexve. udpgepeHumnansHble 30
KOHTponbHon paboTe ypaBHeHns
KP 2
CamocTosTenbHoe Tema 8.3. 3Hakouepegaytowmecs pagel. Teopema 14
n3y4eHune Tembl JlenbHnua. 3HakonepemeHHble psabl. ABcontoTHas u

yCroBHas CXoaUMOCTb. PyHKLUMOHanNbHbIE paabl,
obnactb cxoaMMocTu. PaBHOMepHasa CXOAMMOCTb.
Mpu3Hak BenepwTtpacca. CBoncTBa paBHOMEPHO
CXOAsALMXCA pagoB

MoproToBka K 3k3ameHy OnddepeHumansHoe ncumcnexme. NHTerpansHoe

ncumcnexve. nddepeHumansHble ypaBHeH s . 20
Panbl.
Wtoro 3a cemecTp: 277
Kypc 2
9. Teopus BeposiTHocT | NoaroToBka K CnyuvaiiHble cobbiTus, anrebpa cobbiTun. 45
npakTuyeckoMy 3aHAaTuio | HenocpeacTBeHHOE BblYMCNEHNE BEPOATHOCTEN.
naz dopmyna CnoXeHUA N YMHOXEHNSA BEPOATHOCTEN.
Popmyna nonHon BeposTHocTU. Popmyna bewneca
10. MaTtematuyeckas MoproToBka k OueHKkn napameTpoB pacnpeneneHns: ToYeYHble 1 46
cTatmcTuka NPaKTU4EeCKOMY 3aHATMIO | MHTepBanbHble. [JoBepUTENbHBIN MHTEPBAN U
Mn38 [oBepuTenbHas BeposiTHOCTL. NMpoBepka
CTaTUCTUYECKMX TMMOTES.
MoaroToBka K Teopus BeposaTHOCTN. MaTemaTtudeckas ctaTucTuka 45
KOHTpOnbHOW paboTe
KP 3
[MogroToBKa K 3a4eTy Teopus BeposTHoCcTU. MaTemaTtnyeckas cTaTucTuka 20
Wtoro 3a cemecTp: 23
Wroro: | 300

5. Metoaunyeckue YKa3aHua ansa OGy‘-IaIOLI.IVIXCH Mo OCBOEHUI ANCUUMJINHDbI (MOAynH)

1. MeToauueckue ykasaHusi npu paboTe Ha nekuum

[lo nekuun CTyaeHT JOIKEeH NPOCMOTPETb Yy4eOHO-METOAMYECKYIO U HAaY4HYHO NMTepaTypy Mo TeMe fekuun
Ans Toro, YTo6bl UMETL NpeAcTaBreHne o NpobnemMax, KoTopble 6yayT NOAHATLI B NEKLMUN.

Mepen Havyanom nekuuy obyvalowmUMcs coobliaeTcs Tema Iekuuu, nNnaH, BoMnpochkl, noafexaiime
pPacCMOTPEHUI0, [0BOASATCS OCHOBHble nUTepaTypHble WUCTOYHUKU. Becb y4eBHbIi mMaTepuan, cooblLiaembiit
npenogasartesieM, AOMMKEH He MPoCcTo npocnywmBaTtbes. OH OOMKEH GbiTb aKTUBHO BOCTIPUHAT, T. €. YCIbillaH,
OCMBbICIEH, MOHAT, 3adMKcUpoBaH Ha bGymare u 3akpenneH B namaTu. MpucTynas K crylaHuio HOBOro y4eGHoro
mMaTtepuana, nonesHo MbICIEHHO YCTaHOBUTL €ro CBsI3b C paHee U3ydyeHHbIM. Crneas 3a TEXHUKON YTeHWs nekuum
(aKUEHT Ha CyLleCcTBEHHOM, MOBLbILIEHME TOHa, W3MEHeHWe puTMa, naysa W T. M.), HeobGxoaumo Bcnen 3a
npenogasaTenieM yMeTb BblOENATb OCHOBHbIE KaTeropuu, 3akoHbl U OMpedensTb WX codep)kaHue, npobnemsbl,
npegnonarate WX BO3MOXHble peLlUeHus, dokasaTenbcTBa U BbiBoAbl. OcyllecTBnsAs Takylo paboTy, MOXHO
3HauuTenbHo o6nerynTb cebe MOHMMaHMe Yy4yeGHOro MaTtepuana, €ro KOHCMEeKTMpoBaHWe W AanbHeiillee
nsy4yeHue.

2. MeTtoguyeckue ykazaHuUsl Npu NOAroToBKe U paboTe Ha NPaKTUYECKOM 3aHATUU

lMpakTnyeckne 3aHATMA NO AMCLUMMNUHE MPOBOAATCA B Lensx BblpaboOTKM MNPaKTUYECKMX YMEHUN U
npuobpeTeHns HaBbIKOB B peLleHnn NpodeccMoHanbHbIX 3a4au.

MogroToBka obyyatoLlerocs Kk NpakTU4EeCKOMY 3aHATMIO MPOM3BOAMUTCA MO BONpocaM, pa3paboTaHHbIM ANns
KaXXgoM Tembl MpaKTUYEeCKUX 3aHaTun u (unu) nekumi. B mpouecce noaroToBKM K MPaKTUYECKMM 3aHATUAM,
Heobxoammo obpaTute ocoboe BHMMaHUe Ha CaMOCTOSITENbHOE N3YyYeHNEe PEKOMEHO0BAHHOM NuTepaTypsl.

PaboTta cTygeHTOB BO Bpemsi MPakTUYECKOro 3aHATUS OCYLLECTBMSETCA Ha OCHOBE 3afdaHui, KOTopble
BblJalOTCs OOyyawwmMmca B Hadvane unm BO BpeMs 3aHAaTus. Ha npakTuyeckux 3aHAaTUsX MpuBETCTBYeTCA
aKTMBHOE y4acTue B 0OCYXOEHWUU KOHKPETHbIX CUTyauui, CoCOOHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HAXO4WUTb
Hanbonee adeKkTMBHbIE peELUEeHUS MOCTaBMEHHbIX NPOGneM, ymMeTb HaxOAWTb MONE3HbIN OOMONHUTENbHBIN
mMaTepvan no TemaTuKke 3aHATUA. Ha npakTtuuyeckux 3aHAaTuAX obydatlowmecs OOMKHbI yMeTb BblpaboTaTb
onpegeneHHble pelleHns no 06o3HayYeHHon npobneme. B 3aBUCMMOCTM OT CMOXHOCTU MpeanaraeMblxX 3agaHun,
uenen 3aHATUs, obLlelt NoAroToBkM obyvaloLMXca npenogasaTtenb MOXeET noAackasaTb oOyyarloLmMMcs anroputm
pelleHns unu nepeoe AeNcTBWe, UMM ykasaTb obllee HanpaBneHwe paccyxaeHui. [onyyeHHble pesynbTaTbl
ob6cyxaalTcd € No3ULMI NX afeKkBaTHOCTU UIn 3pEKTUBHOCTU B PACCMOTPEHHOW CUTYaLUN.

3. MeTogunyeckue YKasaHua no camMocCToATeNnbLHOMN pa60Te




OpraHusauns camocToaTenbHOM paboTbl 0ByYalOLMXCSA OPUEHTUPYETCH Ha akTUBHblE METOAbl OBNageHus
3HaHUAMMU, pas3BUTUE TBOPYECKUX CMOCOBHOCTEN, Nepexoa OT NOTOYHOro K MHAMBUAYanM3npoBaHHOMY 0By4eHuUIo C
y4yeToM noTpebHOCTEN U BO3MOXHOCTEN OByyaroLerocs.

CamoctostensHas pabota ¢ yyebHukamn, yd4ebHbiMM MOCOOMSIMU, HaAy4YHOW, CNPaBOYHOW NUTEpPaTypou,
MaTepuanamu nepuoamyecknx n3gaHunm u MHtepHeta asndaetca Hanbonee adhpekTUBHbIM METOLOM MONyYeHUs
OOMNOJSTHUTENbHLIX 3HAHWIW, MNO3BONSET 3HAYUMTENbHO aKTMBM3MPOBATbL MPOLIECC OBMadeHUs WHdopMaunen,
crnocobcTByeT Gornee rnybokoMy YCBOEHMIO M3y4yaeMoro mMatepuwana. Bce HOBble MOHATUSA MO M3yvyaeMon Teme
HeobXxoOMMO BblyYUTb HAaU3YCTb.

CamocTosTenbHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NPOLIECCEe ayaUTOPHbIX 3aHATUN;

® Ha NeKUMsIX, MPaKTUYECKUX 3aHATUSIX;

® B KOHTAKTE C NpenogaBaTeneM BHE paMOK pacnucaHus;

e Ha KOHCynbTauusix Mo y4yeOHbIM BOMpPoOcaM, B XOAEe TBOPYECKMX KOHTAKTOB, MNpWU NMKBMZALNN
3a[10/HKEHHOCTEN, NPW BbINONIHEHUW MHAMBUOYANbHbIX 3adaHuA U T. 4.;

e B METOOMYECKOM KabnHeTe, AoMa, Ha kadeape nNpw BbINONHEHNN 0By4YaoWMMCs y4eOHbIX N MPaKTUYECKUX
3adau.

O heKkTnBHLIM  CPEACTBOM  OCYLLUECTBMEHUST 00y4alLMMCS CaMOCTOsITeNnbHOM paboThl  siBnsieTcs
3NEeKTpOoHHas WuHpopMaunoHHo-obpa3oBaTenbHas cpeda YHMBepcuTeTa, KoTopas obecnevvMBaeT [[ocTyn K
yyebHblM nnaHam, paboyum nporpammam gucuunivH - (Mogynew), npakTuK, K W30aHWAM  3fEeKTPOHHbIX
ONBNNOTEYHBIX CUCTEM.

6. MepeyeHb yuyeGHOM NUTepaTypbl U y4eGHO-MeTOAMYECKOro obecneyeHUs Ansi CaMOCTOATENbHOM

paboTbl
Tabnuua 11
KHWXHbIN JIlutepartypa
Ne ABTOp(bl), HAUMEHOBaHMe, MECTO, roA U3faHuUA dona (KP) ans
n/n (ecnu ecTb, yKkasaTtb «rpud») 3nev:<1-|1-:on. y4yebHasn camocT.
pecype (3P) paboTbl
1. Beknemunwes [1.B. Kypc aHanutuyeckon reomeTpumn u nuHenHon anrebpel
[OnekTpoHHbIN pecypc]: yuebHuk anga By3os/ beknemuwes [.B.— 3P +
OneKTPOH, TekcToBble AaHHble. — M.: PUSMATINT, 2009. — 309 c. —
Pexwum goctyna: http://www.iprbookshop.ru/25006.
2. MuckyHoB H.C. AnddepeHumnansHoe n nHTerpansHoe NcHncneHnst: y4eo,
noco6ue: [B 2 1.] / H. C. MuckyHoB. — U3ga., ctep. — M.: UnTerpan-pecc, 9P +
2004
3. Bepman I".H. C60pHUK 3agay no Kypcy mateMaTu4eckoro aHanunsa: yyeo,
noco6wue / I'. H. bepmat. - [22-e n3g., nepepab.]. - Cl16.: Mpodeccus, 9P +
2005. - 432 c.
4. LLinnayés B.C. Bbicwas matemaTtuka: Y4eb. ons By3oB.- 5-e usg.- M.: 3P +
Bbicw. wk., 2001. ISBN 5-06-003959-5
5. Bbicwasa matematuka ans akoHomnctoB: Yueb./ Mop pea. H.LW. Kpemepa.- 3P +
2-e n3g., nepepab.- M.: OHNTU, 2001.- 471 c. ISBN 5-238-00991-7
6. CawmapuH HO.MM., Caxabuesa IN.A., Caxabues B.A. Beicluasi MaTemaTuka:
y4eb. nocobue, M.: MawwuHocTpoeHue, 2006. 432c. 9P +
ISBN 5-217-03354-1
7. Lunayés B.C. 3aga4yHuk no BbiclLen MaTemaTuke: Yyeb. noc.- M.: BbicLu. 3P +
wk., 2001. ISBN 5-06-003575-1
8. Mvypman B.E. PykoBOACTBO K peLueHnto 3agady No Teopun BEPOSTHOCTEN 1
matemaTunyeckon ctatucTtuke: Yueb. noc.- 11-e usa., nepepab.- M.: 3P +
Boiclwee obpasoBaHue, 2008.- 404 c.- (OcHoBbl Hayk). ISBN 978-5-9692-
0194-1

Hocmyn obydarowuxcs k 9P HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 371eKmpoHHOU
UHgbopmayuoHHol obpazosamenbHoUl cpedbl yHusepcumema u catima HTBE Caml'TY o no2uHy u naposno.

7. MNMepeyeHb UHHOPMALIMOHHBLIX TEXHONOIMI, UCMOSb3yeMbIX MPU ocyLiecTBNeHnn ob6pasoBaTenbHOro
npouecca no AucuunnunHe (Moaysio), BKoYas nepeyeHb NporpamMmmMHoro obecnevyeHus

Mpn NPoBeAEeHUN  NEKUMOHHbIX  3aHATUN ncrnonb3yertcs MynbTUMeauiHoe  obopyaoBaHue.
OpraHunsoBaHo B3aumogencTene obyvatowlerocs U npenogasaTenss C  WUCMOMb30BaHMEM  3MEKTPOHHOW
NMHGOPMaLIMOHHON 0b6pa3oBaTenbHON Cpeabl yHMBEpCUTETA.

MporpammHoe oGecnevyeHune

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnapatennb NPOUCXOoXAeHUs
HasBaHue (nMueH3noHHoe nnu ceoboaHo
n/n (npoussoguTens) (nHOCTpaHHOE nnn
pacnpocTpaHsiemMoe)
OTEYECTBEHHOE)




1. |Adobe Reader CcBOOOAHO pacnpocTpaHsaeMoe Adobe Systems Incorporated MHOCTPaHHOE
2. [LibreOffice CcBOOOAHO pacnpocTpaHsaemoe The Document Foundation MHOCTPaHHOE
3. |CnpaBoyHo-npaBoBas NULEH3NOHHOE HMO «BMWA» oTevyecTBEHHOe
cuctema «KoHcynbTaHT
[nioc»
4. |AHTnBMpYC Kacnepckoro NMLEH3UOHHOE JlabopaTopusi Kacnepckoro OTEYECTBEHHOE
8. lMepeyeHb pecypcoB HPOPMaALMOHHO-TENIEKOMMYHUKALMOHHON ceTn «UHTepHeT»,
npoceccnoHanbHbIX 6a3 AaHHbIX, UTHhOPMALMOHHO-CMPABOYHbLIX CUCTEM
Tabnuua 13
:ﬁl HanmeHoBaHue KpaTkoe onucaHue Pexxum poctyna
1 | 3nekTpoHHO-6MGnNnoTeyHas cuctema OnNeKTpoHHO-6MbNnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnNnoTeyHasn cuctema OneKTpoHHasn 6ubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue maTtepuanbHO-TeXHUYECKON 6a3bl, HEOOBX0AMMOM AN OCyLLeCTBNeHUA obpa3oBaTesibHOro
npouecca no gucuunnuHe

JleKUMOHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbIX 3aHATUA YKOMMIIEKTOBaHbI MeGENbI0 U TEXHUYECKUMW CPEACTBaMMU OByYeHuUs,
crnyxawummn anst npeactaeneHns yvyebHon mHdpopmauum Gonblioli ayautopum (Habopbl AeMOHCTpaLMOHHOMO
obopynoBaHust (MPOEKTOpP, 3KpaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCKUX 3aHsATUI YKOMMIIEKTOBAHbI CNELManM3MpoBaHHON MeBenbio N TEXHUYECKUMU
cpeacTBaMmy 00y4veHus (NPOEKTop, 3KPaH, KOMMbITEP/HOYTOYK).

CamocTtosATenbHas pabora

MomelieHna ans camocTosiTeNbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOM TEXHWKOMW C BO3MOXHOCTbIO
noaknoyeHna Kk cetu «VIHTepHeT» M OO0CTYynoM K 3neKTPOHHOM WHOpMaUMOHHO-0Opa3oBaTenbHOW cpeae
CamlTY:

e MeToAMYECKUI KabuHeT (aya. 9).

10. doHA OLEeHOYHbLIX CpeacTB Mo AUCLUNIIMHE
®OHO OLIEHOYHbIX CPeACTB Ans MNPOBEAeHMs TeKYLero KOHTPOMs YCNeBaemMoCTM U MPOMEKYTOYHOM
aTTecTauun npeacTasneH B MpunoxeHun 1.
MonHbIA KOMMMNEKT KOHTPOMbHbLIX 3adaHuil UMM WHBLIX MaTepuanoB, HeoBXoAWMbIX ANA OLeHWBaHUS

pes3yrnbTaTtoB O6y‘-IeHVIF| no agucuuninnHe, npakTuke XpaHUTcA Ha Kacbep,pe-paspa60THMKe B 6yMa)KHOM n
SJ1IEKTPOHHOM BUe.




MpunoxeHwne 1

®oHA OLEHOYHbIX CPeaCTB AN NPOBeAeHUsA TEKYLLero KOHTPONA ycrneBaeMoCTU U
NPOMEXyTO4YHOM aTTecTauum

no gucumnnuHe

B1.0.02.01 «Bbicwiaa maTemMaTuka»

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)
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2020
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3K3aMeH, KOHTpOoNnbHas paboTa, 3K3aMeH,
KOHTpONbHasA paboTa, 3a4eT, KOHTpoNnbHasa paboTa




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

YHMBepcan bHbl€ KOMNeTeHUnn

Tabnuua 1
HanmeHoBaHue Kog n HammeHoBaHue
KaTteropuu Kop HanmeHoBaHune UHAMKaTopa PeavnbTaThl 06VYEHMS
(rpynnbi) KOMNeTeHUnu KOMMNeTeHunun LOOCTUMXEeHus Yy y
KOMMNeTeHuun KOMNeTeHUnun
YK-1 CnocobeH YK-1.1 31YK-1.1

OCYLLECTBNATb MOWCK,
KPUTMYECKUIA aHanmsa u
CUHTE3 UHopMaLum,
NPUMEHSITb CUCTEMHBIN
noaxod ANs peLueHnst
nocTaBreHHbIX 3aaa4

AHanuaupyert 3aaauvy;
Bblaenas ee 6a3oBble
cocTaBsnsoLme

3HaTb: METOAMKN MOUCKA;
cbopa n 0bpaboTkm
WHdOpMauum; metog,
CUCTEMHOro aHanu3sa

Y1 YK-1.2

YMeTb: NPUMEHSITb METOAMKN
nowucka; cbopa; obpaboTku
MHOPMaLMK; CUCTEMHbIN
noaxon Ans pelleHns
NocTaBMeHHbIX 3a4ad u
OCYLLECTBNSATb KPUTUYECKUIA
aHanus 1 cnHTe3 MHgopmMaLumu;
Nony4YeHHOM U3 akTyanbHbIX
POCCUNCKNX 1 3apyBexHbIX
MCTOYHUKOB

B1 YK-1.3

Bnapetb: meTogamu novcka;
cbopa n 0bpaboTku;
KpUTUYECKOro aHanusa u
CUHTEe3a MHopMaLumu;
METOANKON CUCTEMHOIO
nogxona Ans pelleHus
NoCTaBMEHHbIX 3aga4

YK-1.2

Onpepenser;
WHTEPNPETUPYET n
paHxupyeT
NHOpMaLumIo;
Tpebyemyto ans
pelleHust
nocTaBneHHOM 3aa4un

31YK-1.1

3HaTb: METOAMKN NOUCKA;
cbopa n 0bpaboTkm
WHdOpMaLuum; meToq
CUCTEMHOrOo aHanm3a

Y1 YK-1.2

YMeTb: NPUMEHATb METOOUKN
nowucka; cbopa; 0bpaboTku
MHOPMAaLMK; CUCTEMHbIN
noaxop ons pelleHus
NoCTaBMEeHHbIX 3a4ad n
OCYLLECTBNSATb KPUTUYECKUIA
aHanus 1 cMHTe3 MHopMaLmu;
NONy4YEeHHOW M3 aKTyarbHbIX
POCCUICKNX 1 3apyBexHbIX
MNCTOYHUKOB

B1 YK-1.3

Bnapetb: meTogamu nowvcka;
cbopa n 0bpaboTku;
KpUTUYECKOro aHanusa u
CUHTe3a nHopMauumu;
MeTOLMKOW CUCTEMHOIO
noaxona Ans peleHus
NOCTaBMEHHbIX 3aaa4

YK-1.3
OcyuiecTBnsieT Nounck
WHopmaLmmn gns
pelueHns
NnocTaBneHHON 3aga4m
no pasnuyHbIM TUNam
3anpocoB

31YK-1.1

3HaTb: METOAMKN NOUCKA;
cbopa n 06paboTkm
WHdOpMaLuum; metoq
CUCTEMHOrOo aHanuaa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOAMKN
nowcka; cbopa; 0bpaboTku
MHOPMaLMK; CUCTEMHbIN
noaxon ons peLleHus
NoCTaBMEeHHbIX 3a4ady u
OCYLLECTBNSATb KPUTUYECKUIA
aHanu3 un CMHTe3 MHopmaumu;
NonyyYeHHOW U3 aKkTyanbHbIX




POCCUINCKNX N 3apYyOEXHbIX
WCTOYHWUKOB

B1 YK-1.3

BnageTb: meTogamu noucka;
cbopa n obpaboTku;
KPUTMYECKOro aHanusa v
CUHTEe3a MHopmMaLmu;
METOANKON CUCTEMHOIO
nogxona Ans peleHus
NOCTaBIEHHbIX 3a4a4

YK-1.4
Paccmatpusaet n
npegnaraet
BO3MOXHbl€ BapMaHThbI
peleHus
nocTaBneHHON 3aauu;
oueHuBas nx
[JOCTOMHCTBA U
HepgocTaTku

31YK-1.1

3HaTb: METOAMKM NOUCKA;
cbopa n obpaboTkm
WHOpMaLun; metoq,
CUCTEMHOrO aHanusa

Y1 YK-1.2

YMeTb: NPUMEHSITb METOOUKN
nowcka; cbopa; 06paboTku
MHOPMaLMK; CUCTEMHbIN
noaxopn Ans peLueHus
NOCTaBIEHHbIX 3a4a4 n
OCYLLIECTBNATb KPUTUYECKUIA
aHanus 1 cnHTe3 MHgopmMaLumu;
NoNy4YeHHOM M3 akTyarbHbIX
POCCUIACKNX 1 3apyBexHbIX
WCTOYHUKOB

B1 YK-1.3

BnageTb: meTogamu noucka;
cbopa n 0b6paboTku;
KPUTUYECKOro aHanusa v
CUHTEe3a MHopMaLumu;
METOANKON CUCTEMHOIO
nogxonga ans peLleHust
NoCcTaBIEeHHbIX 3a4a4

O6wenpodeccnoHanbHblie KOMNEeTEeHUUU

Tabnuua 2
Ko Koa v HaumeHoBaHue
A HanmeHoBaHWe KoMneTeHUUn MHAOMKaTopa OOCTUXKEHUS Pe3ynbTaTtbl 06y4eHuUs
KoMneTeHuuun
KOMneTeHLUn
OrlnK-1 CnocobeH pelaTb 3agayu OnK-1.4 34 OMNK-1.1

npodeccroHansHom
nedaTenbHOCTUN Ha OCHOBE
NCMOSb30BaHUS TEOPETUYECKUX U
NpakTU4YECKMX OCHOB
€CTECTBEHHbIX M TEXHUYECKUX
Hayk, a Takke maTeMaTU4eCcKoro
annapara

MpencraBneHne 6a3oBbIX ANg
npodeccroHansHon cdepbl
h13nYEeCKMX NPOLLECCOB 1
ABMEHUN B BUae
MaTemMaTnyeckoro(ux)
ypaBHeHUs(1)

3HaTtb: basoBble aAns
npodgeccrmoHansHom cdepsl
dm3nyeckmx NpoLeccos u
SABNTIEHUN B BUAe
MaTeMaTU4eckoro(1x)
ypaBHEHUsA(1)

Y4 ONK-1.2

YwmeTb: Npeacraenats 6a3oBbie
AN npodeccroHansHon cdepbl
dmsnyeckmx NpoLeccos n
ABMNEHU B BUae
MaTemaTnyecKkoro(mx)
ypaBHeHus ()

B4 OMNK-1.3

Bnapetb: MeTogukom
npeacTaBnennsi 6a3oBbIx AN
npodeccrnoHansHon cdepbl
dm3nyeckmnx NpoLeccos U
ABITIEHUN B BUAeE
MaTemaTnyecKkoro(mx)
ypaBHeHus ()

OlNK-1.6

PelleHne nHxXeHepHbIX 3agad ¢
NOMOLLLI0 MaTeMaTU4EeCKOro
annapaTa BEKTOPHOW anrebpbl;
aHanuTUyecKon reomeTpumn n
MaTemaTU4yecKoro aHanu3aa

36 OMNK-1.1

3HaTb: MaTemaTUyecKknii annapat
BEKTOPHON anrebpbl;
aHanuTUYecKon reomeTpumn un
MaTeEMaTUYEeCKOro aHanuaa

Y6 OINK-1.2

YMeTb: Pellatb MHXeHepHble
3a4a4un ¢ MOMOLLbHO
MaTemaTuyeckoro annapara
BEKTOPHOW anrebpbl;




aHanUTUYECKON reoMeTpumn un
MaTeEMaTUYEeCKOro aHanuaa

B6 OMK-1.3

BnapgeTtb: MeToaMKoM peLueHns
WHXXEHEePHbIX 3a4a4 C MOMOLLbIO
MaTemaTMyecKkoro annapara
BEKTOpHON anrebpsbl;
aHanuTU4ecKon reoMeTpun n
MaTeEMaTUYEeCKOro aHanmsaa

OonkK-1.7

PelueHve ypaBHeHui;
OMMCbLIBAKOLLNX OCHOBHbIE
dusnyeckmne npoweccol; ¢
npUMMeHeHneM MeToa0B
nuHeriHow anrebpbl 1
MaTemMaTU4eCcKoro aHanmaa

37 ONK-1.1

3HaTb: MeTobl MMHEeNHON
anrebpbl 1 MaTEMaTMYECKOrO
aHanuaa

Y7 OMNK-1.2

YmeTb: PewaTtb ypaBHeHus;
OnucbIBaloLLIE OCHOBHbIE
dounsnyeckmne npoLeccol; ¢
NpPYMeHEeHNEM METOLO0B
NHENHoW anrebpbl 1
MaTeMaTU4YeCKoro aHanusaa

B7 OMK-1.3

BrnapeTb: MmeToankon peLueHus
YPaBHEHWI; OMUCIBAKOLLINX
OCHOBHbIE (hn3nyeckune
npoLecchl; C NPUMEHEHNEM
MeTO0B NMHENHON anrebpbl n
MaTeMaTU4YeCcKoro aHanmsaa

OnMK-1.8

O6paboTka pacyeTHbIX U
SKCnepumMeHTarnbHbIX OaHHbIX
BEPOSITHOCTHO-
CcTaTUCTMYECKUMU MeTOLaMU

38 OMNK-1.1

3HaTb: OCHOBHblE BEPOSITHOCTHO-
cTaTucTUYeckme MeToabl
00paboTkM pacHeTHbIX 1
3KCMEePUMEHTaNbHbIX AaHHbIX

Y8 OnK-1.2

YMmeTb: npoBoanTb 06paboTKy
pacyeTHbIX U
3KCNepUMeEHTasbHbIX AaHHbIX
BEPOSITHOCTHO-CTaTUCTUYECKNMM
mMeToaamm

B8 OMNK-1.3

BnapeTb: MmeToankon obpaboTkm
pacyeTHbIX U
3KCMEepPUMEHTaNbHbIX AaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKMM
MeTogamm

I'Ipqueccvaan bHbl€ KOMNeTeHUnn

Tabnuua 3
Kop HanmeHoBaHue Ko v HaumeHoBaHMe MHAUKaTOpa [OCTMXKEHUS PesynbTaTthbl
KOMNEeTeHUUmn KOMNeTeHLUn KOMNeTeHUUn oby4eHus

He NpeAyCMOTpPeHbl y4eOHbIM NNaHOM

ManVIIJ,a COOTBETCTBUA OLIeHOYHbIX CpeaAcCTB 3annaHNpoBaHHbLIM pe3ynbTaTamMm 06yqe|-|vm

Tabnuua 4
OueHo4Hble cpeacTBa
© x ®© [0} © X ©
x| S, 352893 ¢ 2¢|5F & E § <
Koa u o 2o| 28| s2cjs03 2F|se:x 5 €o| =86
= © loNte) S o IEd ol gc|adoQ =i a F £ S
UHAUKaTop 0 o oo £ g o g 0 Z o 2agd | 2% 3 ® S & g 5 |MpomexyTouHas
AOCTUXEHUA s g 3 S0 | 0.5 g = % 5 ?} g Eg o 2 g o5 aTrecrauus
KOMNeTeHUMM o Zx |0C s S S| £ |3 > 2 I
Omnpoc, pernienne 3a1a4, KOHTPOIbHAs padoTa. p——
31 31 31 VK-
31 YK- | 31YK- |31 YK- | 31YK- |31 VK- | YK- 31 YK- | YK- 11 31YK-
1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 ; 1.1
VKL Y1YK- | YIVK- [Y1YK- | YIYK- [YIYK- | Y1 |[YIVK- | V1 ‘1’12yK' Y1YK- f,} zﬁé
' 12 |12 |12 12 |12 VK- |12 VK- |53 A R
B1 YK-| B1YK- |B1YK- | B1YK- (B1YK- | 1.2 B1VYK- | 1.2 VK- B1YK- )
1.3 1.3 1.3 1.3 1.3 B1YK- (1.3 B1YK- 13 1.3
1.3 1.3 )




31 31
YK- YK-
31VK- | 31YK- (31 VK- | 31VK- [31VK- | [ [31VK- |1 |31VK-| 31Vk-
11 |11 |11 11 |11 vi |11 vi L1 |11 vk
Y1 VK- | YAYK- [Y1YK- | YIYK- (V1 VK- Y1 YK- Y1 YK-| Y1YK- '
YK-1.2 YK- YK- Y1 YK-1.2
12 |12 |12 12 |12 1o |12 1o 12|12 ey
B1YK-| BIYK- |B1YK- | BIYK- [B1YK- | g [B1VK- | g¥ |B1 [ B1VK- '
13 |13 |13 13 |13 v |13 v |YK13]13
1.3 1.3
31 31
YK- YK-
31VK- | 31YK- (31 VK- | 31VK- [31VK- | [0 [31VK- |17 |31VK-| 31Vk-
11 |11 |11 11 |11 vi |11 vi L1 |1l aiveag
Y1 VK- | YAYK- [Y1YK- | YIYK- (Y1 VK- Y1 YK- Y1 YK-| Y1VK- '
YK-1.3 VK- YK- Y1 YK-1.2
12 |12 |12 12 |12 1o |12 1o 12|12 e Vs
B1YK-| BIYK- |B1YK- | BIYK- [B1YK- | g=  |B1YK- | o= |B1 | B1VK- '
13 |13 |13 13 |13 vk |13 vk |YK13|13
1.3 1.3
31 31
YK- YK-
31 VK- | 31VK- |31 VK- | 31YK- 31 VK- | [ [31YK- | 17 |31YK-| 31VK-
11 |11 |11 11 |11 vi |11 vi L1 |1l vk
Y1 VK- | YIYK- [Y1YK- | YIVK- (Y1 VK- Y1 VK- Y1 YK-| Y1VK- '
YK-1.4 YK- YK- Y1 YK-1.2
12 |12 |12 12 |12 1o |12 1o |12 12 |aad
B1YK-| BIVK- |B1YK- | BIYK- [B1YK- | 5= |B1YK- | g7 |B1 | B1VK- '
13 |13 |13 13 |13 vk |13 vk |YK13|13
13 1.3
34 34 |34 34 |34 34 (34 34 (34 |34
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
11 |11 |11 11 |11 11 |11 11 |11 |11
v4 va |va va  |va va  |va4 Y4 |v4 | Y4  [340MK-1.1
OrK-1.4 OMNK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |Y4 OMK-1.2
12 |12 |12 12 |12 12 (12 12 |12 |12 |B4OMK-13
B4 |B4 |B4 B4 |B4 B4 |B4 B4 |B4 |B4
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
13 |13 |13 13 |13 13 |13 13 |13 |13
36 36 |36 36 |36 36 |36 36 (36 |36
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
11 |11 |11 11 |11 11 (11 11 |11 |11
Y6 Y6 |V6 Y6 |V6 G Y6 [Y6 |Y6 [360MK-1.1
OrK-1.6 OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |Y6 OMK-1.2
12 |12 |12 12 |12 12 (12 12 |12 |12 |B6OMK-13
B6 |B6 |B6 B6 |B6 B6 |B6 B6 [B6 |B6
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
13 |13 |13 13 |13 13 |13 13 |13 |13
37 37 |37 37 |37 37 |37 37 |37 |37
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
11 |11 |11 11 |11 11 |11 11 |11 |11
y7 vz |7 vz |v7 y7 o |v7 y7  |y7  |y7  [37OMK-11
OnK-1.7 OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |Y7 OMK-1.2
12 |12 |12 12 |12 12 |12 12 |12 |12 |B7OMK-13
B7 |B7 |BY B7 |B7 B7 |B7 B7 |B7 |B7
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
13 |13 |13 13 |13 13 |13 13 |13 |13
38 38 |38 38 |38 38 |38 38 |38 | 38
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
11 |11 |11 11 |11 11 |11 11 |11 |11
y8 ys |v8 vs |v8 v |v8 y8 |y8 |y8  [38OMK-1.1
OnK-1.8 OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |Y8 OMK-1.2
12 |12 |12 12 |12 12 |12 12 |12 |12 |B8OMK-13
B8 |B8 |B8 B8 |BS B8 |B8 B8 |B8 |B8
OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OMK- |OMK- | OfK-
13 |13 |13 13 |13 13 (13 13 (13 |13

2. TunoBble KOHTPOJIbHbIE 3aAaHuA UK UHblIe MaTepuarnbl, HeoGXxoaUMbIe ONA OUEeHKN 3HaAHUN,
YMeHMVI, HaBbIKOB U (VIHVI) onbiTa geATeN1lbHOCTU, XapakTepusyruwime npouecc d)OpMVIpOBaHMﬂ
KOMMeTeHUUn B Xo4e OCBOeHUs oﬁpasoBaTeanoﬁ nporpamMmmbli

2.1. DopMbI TEKYLLEro KOHTPOSA yCrneBaeMoCTH

CemecTp 1




Ne pazaenos | Ne (ykasaTb BUA) | HaumeHOBaHMe OLIEHOYHOTO CpeacTBa (peLleHne 3aaay, Kop
ggzln-\ln?:;oaa 3aHATUA KOHTpOnbHas paboTa, oT4eT no nabopatopHbIM paboTam, KOHTpOnupy
Hns TECTUPOBHME, KypcoBas paboTta (npoekT), pedepat un ap.) emon
KOMNeTeHLM KOMMeTeHLM
n) "
1 2 3 4
1 J1 Ne1, M3 Ne1 BbluncneHune onpegenutenen 2 n 3 nopsakos. PelieHne YK1, OlK1

CUCTEM NMHENHbIX ypaBHeHUn meTogom Kpamepa.

HewnctBua ¢ matpuuamn. ObpatHas maTtpuua. PelueHune

CUCTEM NUHENHBIX YPaBHEHUI C MOMOLLIbIO 06paTHOWN

MaTtpuubl. PaHr matpuubl. PelieHme cuctem nnMHernHbIX

ypaBHeHu metogom [raycca.
2,3 1 Net, N3 Net BekTopbl. JIMHeliHbIe onepaLmn Hag BEKTopaMu. YK1, OMMK1

CkansipHoe npoussegeHve BeKTopoB. BekTopHoe u

CMeLLaHHOE NpoM3BEAEHNE BEKTOPOB. YCroBus

KOMNMHEapHOCTM M KOMMNITAaHAPHOCTU BEKTOPOB.
4 J1 Ne2, M3 Ne2 Belucnenve npenenos. HeonpeaeneHHocTn Buaa: YK1, OlnMK1

o i
e, [0 e
=[5 H b sl

Bbiyncnenve npegenos. HeonpegeneHHocTn Buaa

|1 U" x'ltl

MepBbI 1 BTOPOK 3aMedaTenbHble npeaensl. BoluncneHmne

NpPeaernoB C NOMOLLbIO 3KBUBANEHTHbIX BM.
1 KoHTponbHasa pabota Ne1 OCHOBbI IMHEHON, BEKTOPHOM YK1, OlK1

anre6pb| W aHannTU4eCcKom reomMmeTpun.

O6pasey MHoMBMAyanbHoro 3agaHusa Nei

1 JaHa cuctema Tpex NMHENHbIX YPaBHEHWUI C TPEMSA HEU3BECTHbIMU. TpebyeTcst HAWTK ee peLLeHne ¢
nomoLlbto: a) popmyn Kpamepa; 6) matpuyHoro metoaa, B) Mmetogom raycca.

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

1.1.

3

2.

Hx1+ Xy + 25 =3

1.3.

12x; + X, +3x; =);
X, 420, - 2 =1
3, - x,+2, 2 b x,- 20, 43%, =2

1.4.

I X +2¢, - 3%, =-2,
H2X1+3X2' X3 :0;
H‘ X1+2X2' 2X3 :].

O6pasey MHaoMBMAyanbHOro 3agaHus Ne2

1. [daHbl KoOpAMHAaTLI BEPLUNH NMpamMuabl AlA?A?A*‘CpeACTBaMM BEKTOpHOW anrebpbl HaWTU: a) ANnHY

pebpa; 0) yron mexagy pebpamu (C TOYHOCTLIO 0 1°); B) Nnowiaab rpaHu; r) oobem nupammasbi.

BapwuaHT

Az

Az

As

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)

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

2. [laHbl BEKTOPLI 3" B HekoTopom Gaswce. MNMokasaTb,
4YTO BEKTOpbI 7 II:"'1":'06pa3y+0T 6a3unc 1 HalTn KoopAMHaTLl BEKTOPa d; 57om 6asnce.

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;9;2)  [(19:30:7)

. ¥ -5=
3.1 YpaBHeHue OfHOM 13 CTOPOH KBaapata * 3y -5=0 cocrasuts ypaBHEeHMWe TpeX OCTalbHbIX CTOPOH
kBagpaTa, ecnu (-1;0) - TouYka NepeceyveHmnsi ero avaroHasnen.

. - — . v Ay A —
3.2. [laHbl ypaBHEHUSI OOHOW M3 CTOPOH pomba x- 3y +10 E'M OQHOI1 U3 ero auaroHaneit * 4y -4 =0 ,
anaroHanu pomba nepecekatorcd B Touke (0; 1). HaliTn ypaBHeHMe ocTanbHbIX CTOPOH pomba.

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

3.3. YpaBHeHus ABYX CTOPOH napannenorpamma , @ YpaBHEHNe 0QHOW 13 ero

avaroHaneit X - 4=0 HawnTtu koopanHaThel BepLUWH NapannenorpaMmma.
3.4. [JaHbl ABe BEPLUMHbI Al- 3;-3) " B(s;- 1) D(4;3)

CocTtaButb YpPaBHEHUA ero CTOPOH.

, W TOYKa nepecevyeHnsd BblCOT TPEYroJibHUKa.

KoHTponbHas paboTta Ne1.
OcHoebl nuHeliHol, 8eKMOPHOU an2ebpbl U aHaIUMuU4YecKoll 2eoMmempuu.

3apayua Ne1.
415
Onpegenutens |-6 7 2
351

Bbluncnutb Tpems cnocobamu.
1) no onpepeneHuio;
2) pasnoxeHuem no 3rieMeHTaM BTOPOW CTPOKM, a 3aTeM Mo afieMeHTam TpeTbero ctonéua;
3) cosgaHMem Hynew B 0OHOW CTPOKe (MNn B OOHOM 13 cToN6LoB).

PelweHne.

1) no onpenenexuto;

OnpeaenuTenb paBeH CyMMe NpOov3BEAEeHU 3NEMEHTOB KakoN-HMOYAb CTPOKM UK cTonbua Ha ux
anrebpaunyeckne gOMNOJHEHUS, T.€.

o Ino4d I 44 i 41
D=af A® +af AP +..+al 4°
roe io — mkcnposaHo.

Hargem onpegenvtens, UCMOMb30BaB pasrfioXeHne no cronbuam:
MwuHop ans (1,1):
BbluepkuBaem 13 matpuubl 1-10 CTPoOky 1 1-n ctonbeu.

-4 1 5
-6 7 2
3 5 1

72
Monyyaem: A11 = ‘ 51
Hangem onpegenutenb ans aToro MuHopa.
A11=(7+1-5+2)=-3
MwuHop ans (2,1):



2)

BbluepknBaem M3 MaTpulbl 2-10 CTPOKY U 1-14 ctonbeL.

-4 1 5
-6 7 2
3 5 1

15
Monyyaem: Az1 = ‘ 51

Hanpgem onpegenutens Ans aToro MMHopa.
A21=(1+1-55)=-24

MwuHop ans (3,1):

BbluepknBaemM M3 MaTpuubl 3-10 CTPOKY U 1-14 cTonbeu.

-4 1 5
-6 7 2
3 5 1

15
Monyyaem: Asz1= ‘72

Hangem onpegenutens onst 3T0ro MMHopa.

Az1=(1+2-7+5)=-33

Onpepenurens:

(-1)41(-4) * (-B)+(-L)71(6) » (-24)+(-1)2"13 » (-33) = (-4) » (-3)-(-6) » (-24)+3 + (-33) = 231

pasnoXeHneM Mno afiemMeHTam BTOPOW CTPOKM, a 3aTeM Mo 3fieMeHTam TpeTbero ctonobua;
Hangem onpegenuternb, UCMONb30BaB pPasroXeHWe No BTOPOWN CTPOKE:

MwvHop ans (2,1):

BbluepknBaemM M3 MaTpuubl 2-10 CTPOKY U 1-14 cTtonbeu.

-4 1 5
6 | 7 2
3 5 1

15
Monyyaem: Az1 = ‘ 51

Hangem onpegenutens onst 3T0ro MMHopa.
A21=(1+1-55)=-24

MwuHop ans (2,2):

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

-4 1 5
6 | 7 2
3 5 1

-4
Monyyaem: Az = ‘3 i
Hangem onpegenutens 4ns 3TOr0 MUHOpA.
A22=((-4)*1-3+5)=-19
MwuHop ans (2,3):
BbluepkuBaem 13 matpuubl 2-10 CTPOKY 1 3-11 cTonbew.

-4 1 5
-6 7 2
3 5 1

Monyyaem: Az3 = ‘ 34é

Hangem onpegenutenb ansg aToro MuHopa.

A23=((-4)*5-3+1)=-23

Onpegenurens:

A = (-1)2*1(-6) * (-24)+(-1)2*27 * (-19)+(-1)2*32 « (-23) = -(-6) * (-24)+7 * (-19)-2 » (-23) = -231
Hanpgem onpegenutenb, UCNONb30BaB pasnoxeHune no 3-my ctonouy:

MwHop ans (1,3):

BbluepkuBaem 13 matpuubl 1-10 CTPOKy 1 3-11 ctonbeu.

415
6 7| 2
3 /5|1

Monyyaem: A3 = ‘36; )

Hangem onpegenvtens A4ns 3Toro 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 = ‘ 342

Hangem onpegenutens Ans aToro MMHopa.
A23=((-4)*5-3+1)=-23

MwuHop ans (3,3):

BbluepknBaemM M3 MaTpuubl 3-10 CTPOKY U 3-14 cTonbel.

-4 1 5
-6 7 2
3 5 1

Monyyaem: Ass = ‘ g%

Hangem onpegenutens Ans aToro 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) co3gaHueM Hynew B OOHOW CTpoke (UMW B OAHOM U3 CTONOLIOB).
PaboTtaem co ctonouom Ne1
YMHOXUM 2-t0 cTpoky Ha (k = 3/ 6 = 1/2) n gobaeum Kk 3-i:
-4 1 5
-6 7 2
0 17/, 2
YMHOXUM 1-t0 cTpoky Ha (k = -6 / 4 = -3/2) n pobaBum K 2-iA:
-4 1 5
0 e )
0 17/, 2
Pabotaem co ctonbuom Ne2
YMHOXUM 2-10 cTpoky Ha (k = -17/> [ 11/ = -17/11) 1 po6aBum K 3-i:
-4 1 5
0 1, 11
0 0 21,
Onpepenutens Matpuubl A = (-4) « 11/ « 21/, = -231
3apaua Ne2.

[Moka3aTb COBMECTUMOCTb CUCTEMbI JIMHENHBIX ypaBHeHMVI N HaUTW ee pelweHne TpemMa metogamu.
2X1+3X2+4x3=7

6X1+X3=6

4X1+2X2+X3=8

1)
2)
3)

no popmynam Kpamepa;
meTogom [aycca;
C MOMOLLI0 0OpaTHON MaTpULbI.

BbINOSHMTL NPOBEPKY pesynbTaTa.
Pewenne.

1)

Hy 0.

no popmynam Kpamepa;
Cwnctema coBMeCTHa Toraa U TONMbKO TorAaa, Korga CUCTEMHBIN (rMaBHbIA) onpeaenuTenb He paBeH

234
OnpepenuTenb [6 01 ]

421
A=2+(01-2+1)6¢°(31-2+4)+4+(3+1-04)=38
3ameHum 1-bii cTonbew maTpuubl A Ha BEKTOp pesynbTata B.

7137 a
6 | 0 | 1
8 | 2 |1

Hangem onpegenvtens Nony4YeHHON MaTpuLbl.
A1 = (-1)'*tanAn + (-1)?* taziAzr + (-1)3* tas1As1 =7 2 (02 1-2+1)-6+ (3+1-2+4)+8 + (3 1-0-4) =40

= =22=1.05

3ameHnM 2-bin cTonbew, MaTpuubl A Ha BEKTOp pesynbTaTa B.



2 7 4
6 6 1
4 8 1
Hanpem onpegenvtens NnonyyYeHHON MaTpulbl.

Az = (-1) * laniAn + (-1)?2* laziAor + (-1)3*laziA3n =2 (62 1-81)-6(71-84)+4«(7+1-6+4)=78

X2 = % = % =2.05

3ameHnM 3-bin cTonGew, MaTpuubl A Ha BEKTOp pesynbTaTa B.
2 3 7
6 0 6
4 2 8

Hangem onpegenvtens NOny4YeHHON MaTpuLbl.
As = (-1)'*tanAn + (-1)?2*laziAz + (-1)3*1asiA31 =2 (02 8-2+6)-6(38-27)+4(3+6-0+7)=-12

_A1_40_

Xl—A—38—1.05
_A2_T78_

Xz—A—38—2.05
Az -12

lMpoBepka.

2+1.05+32.05+4+(-0.32)
6°1.05+02.05+1+(-0.32)
4+1.05+22.05+1+(-0.32)

I n
[oc i) BN

2) wmetopom [aycca;
3anuwem cuctemy B BUAe pacLUMpeHHON MaTpuLbl:

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

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

0911)/15
601 6
421 8

YMHOXMM 2-y10 CTPOKY Ha (4). YMHOXUM 3-yt0 CTPOKY Ha (-6). [lobaBum 3-yt0 CTPOKY K 2-0M:

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

YMHOXMM 1-y10 CTPOKY Ha (12). YMHOXUM 2-yt0 CTPOKY Ha (9). Job6aBuM 2-yto CTPOKY K 1-0M1:

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

Tenepb UCXOAHYIO CUCTEMY MOXHO 3anucaThb Tak:
X3 = -36/114

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

X1 = [8 - (2xz2 + x3))/4

M3 1-0i1 CTPOKM BbIpaXaeMm X3

-36

M3 2-0i1 CTPOKM BbIpaXaeMm Xz
o = -24 - (-2)+(-0.32)  -24.632
2 —_—

12 =", =-2.053
M3 3-0i1 CTPOKM BbIpaxaeMm X1
_8- 2:2.05 - 1+(-0.32) _4.211 _ 1053

X1 4 4

3) c nomoLblo obpaTHOW MaTpuLbl.
O603Haunm yepe3 A — maTpuuy KO3 MULMEHTOB NMPU HEM3BECTHBIX; X — maTpuuy-ctonbeu
Heun3BeCTHbIX; B - MmaTpuuy-cTtonbel, cBO6OAHbBIX YNEHOB:

234
601
421



Bektop B: B'=(7,6,8)
C yyeToM 3TMx 0603HaYEeHMI JaHHasa CUCTEMa YpaBHEHU NPUHMMAET CneayoLwwyo MaTPUYHYIO
dopmy: A*X = B.
Ecnu matpuua A — HeBbIpOXaeHHaaA (ee onpeaennuTenb OTNIMYEH OT HyMs, TO OHa UMeeT 0BpaTHYHO
matpuuy Al. YMHOXMB 06e YacTu ypaBHeHus Ha AL, nonyunm: A-7*A*X = A" 7B, AT*A=E.
Cuctema ByaeT nmeTb pellueHue, ecnv onpeaenutens MaTpuubl A OTIIMYEH OT Hyrs.
Wtak, onpeaenutens 38 # 0, n0sTOMy NpoAoikaem pelueHue. [1ns aToro Hangem obpaTHyro MaTpuly
Yyepes anrebpanyeckne SONOMHEHNS.
[MycTb MeeM HeBbIPOXAEHHYIO MaTpuuy A:
ai1 aiz ais
A:(aﬂ a2 az j
asi as2 ass
1[A11 Az1 A31)
Torga: Al= A A1z A2z Az
A1z A2z Az
raoe Aj — anrebpavyeckoe JOMONMHEHME aNeMeHTa aij B onpegenurene matpuupbl A, KOTopoe saBnseTcs
npou3sefeHneM (—1)* Ha MUHOP (onpedenuTens) N-1 nopsiaka, NonyyYeHHbIN BblYePKUBAHWUEM i-U CTPOKU U j-20
ctonbua B onpegenutene matpuubl A.
TpaHcnoHupoBaHHas MaTtpuua K matpuue A nveet Bua:

264
AT=302
411

Bbluncnsem an re6paneCKme OONOoJNTHEeHUA.

A= |0 2 A11=(0+1-142)=-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
ATpo=(-122| 5 5 Ao2=(241-4e4)=-14
ATpo=(-122| 5 2 Ao3=-(2+1-4+6)=22
AT3a=(-12 05 As1=(6+2-0+4)=12
ATso=(-12| 5 5 As2=-(2+2-3+4)=8
AT3o=(-1%| 20 As3=(2+0-3+6)=-18

U3 NoJNy4eHHbIX aﬂre6pal/l‘-leCKl/IX [OMNOJSTHEHWIA COCTaBUM npucoeanHeHHyr MaTtpuly C:

25 3
C:[-z -14 22 j
128 -18
Bbluvcnvm obpaTtHyto MaTpuuy:

1 25 3
Al=gsl -2 -14 22

38108 .18
BekTop pesynbtatoB X
X=A1l+B

1 -25 3 7
X:@ -2 -1422 ||6
128 -18/\8

(-227)+(5°6)+(3+8)

:% [(-2'7)+(-14~6)+(22'8) j
(12+7)+(8+6)+(-18+8)

40
1
===|78
38 [—12 ]

XT=(1.05,2.05,-0.32)
X1=%0 [ 3=1.05

X2=78 | 38=2.05

X3="12 [ 3g=-0.32



3apava 3.

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

1) panuHy pebpa AB,

2) yron mexay pebpamu AB n AD

3) nnowagp rpaHn ABC

4) obbem nupamugbl

5) ypaBHeHue npsimon AB

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

PeweHue.
KoopauHaTtbl BEKTOPOB Haxoaum no cgopmyne:
X=X-X;Y=VYj-Vi; Z=12j-Zi
3gecb X,Y,Z koopauHaTbl BEKTOPA; Xi, Vi, Zi - KOOpANHATLI TOUKU Ai; X;, Vi, Zj - KOOPAUHATBLI TOYKU Aj;
Hanpumep, ansa sektopa AB
X=X2-X;Y=VY2-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) panuHy pebpa AB,
OnuHa BekTopa a(X;Y;Z) BbipaxkaeTcs Yepes ero koopanHaTbl (HOPMYON:

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

2) yron mexay pebpamu AB n AD

Yron mexay Bektopamu ai(X1;Y1;21), az2(Xz2;Y2;Z2) MOXHO HanTu no opmyne:

___aia

%Y Zladf « Jae]
roe aiaz = XaXo + YiYo + Z1Z>
Hangewm 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 — .0.0993

101 « /197

y = arccos(0.099) = 95.699°

cos y

3) nnowapgpe rpaHm ABC
Mnowaake rpaHy MOXHO HanUTu nNo opmyne:

1 .
=5 1al * Ibl siny

roe siny =4/1 - cos y?
Harngem nnowagab rpaHn ABC
Hangem yron mexgy pedpamu AB(10;1;0) n AC(-2;2;1):

IAC| =+[22+22+12=1[9=3
o (- + . + .
cosy=10 (2+1:2+0 1=—O.597
1013

siny =4/1 - 0.5972 = 0.802

Mnowaakb rpaHn ABC

Shsc = %|AB| *|AC| siny = % 101 +1/9 + 0.802 = 12.093

Hal7|,u,e|v| nnowaib rpaHum c y'-IéTOM reoMeTpmn4YeCcKoro CMbliCria BEKTOPHOIro nponsseneHus:
= % | AB x AC |

BeKTopHoe npomun3seneHne:




ik
1010
221

= %| AB x AC |= %n - 10j + 22K| = —\é [12+ 102+ 222 = —\é [585 = 12.093

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

4) obbvem nupamubl

O6bem Nupamnabl, NOCTPOEHHbIN Ha BekTopax ai(X1;Y1;Z1), a2(X2;Y2;Z2), as(X3;Y3;Z3) paBeH:
X1Y1Z1
== |X2Y222
X3 Y3 Zs
Haxoaum onpegenvTenb MaTpuubl
A=10+(2+1-(-14) « 1)-(-2) * (1 = 1-(-14) » 0)+0 (1 = 1-2 < 0) = 162
101 O
22 1
0 -141

5) ypaBHeHue npamon AB
Mpsamas, npoxoaswas vyepes Toukn Ai(X1; y1; Z1) U Az(Xz; Yz; Z2), NPeACTaBNAETCH YpaBHEHNSAMM:
X-X1_Y-V1i_2-721
X2-X1 Y2-Yy1 Z2-21

YpasHeHue npsmoit AB(10,1,0) : X1+03 - yi5 - 267

6) ypaBHeHue nnockoctn ABC
Ecnu Toukm Ax(X1; y1; 21), A2(X2; Y2; Z2), As(X3; y3; Z3) HE NexaT Ha OgHOW NPSIMOK, TO NpoxoasiLiasi Yepes
HMX MIIOCKOCTb NPeACcTaBnsaeTCcs ypaBHEHNEM:
X-X1 Yy-y1 Z-21
X2-X1 Y2-Y1 Z2-Z1
X3-X1Y3-Y1 Z3-21
YpaBHeHune nnockoctn ABC

=0

x+3y-5z-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 = O

7) YypaBHeHWe BbICOTbI, ONYLLEHHOW N3 BepLUMHbI D Ha rpaHb ABC
D(-3,-9,8)
Mpsmas, npoxogswas Yyepes Touky Mo(Xo;Yo;Zo) 1 nepnenaukynapHas nnockoctm Ax + By + Cz+ D =0
nmeeT Hanpasnsowmi Bektop (A;B;C) u, 3HauuT, NnpeacraBnsgeTcs CUMMETPUYHBLIMU YPaBHEHUAMM:
YpaBHeHune nnockoctn ABC: x - 10y + 22z-101 =0
X-Xo_Y-Yo_Z-Zo
A~ B ~ C
X-(-3) _y-(-9)_z-8 X+3 y+9 z-8
1 T 10 T 22 WMTTTT0 T 22

Coenaem yepTex.
A(-3;5;7), B(7;6;7), C(-5; 78), D(-3;-9;8)

C A
z

A [~B

v

3apaya Ne4.



B npsimoyronbHoW fekapToBOW CUCTEME KOOPAMHAT NOCTPOUTL NIMHUW, 3afaHHble YPaBHEHUSIMU.
1) 4x2+2y? = 56x+12y+7
2) y?=-4y-x
3) 5x2+y?=30x+8y-7
PeweHue.
1) 4x?+2y? = 56x+12y+7
MpencTtaBum B BUAe: 4x2+2y? - 56x-12y-7=0
VMcxogHoe ypaBHeHuWe onpeaenset annunc (4 > 0; 2 > 0)
Bblgensiem nonHble KBagparhbl:
ans Xx:
A(X2-2+7X + 72) -4+72 = 4(x-7)2-196
ans y:
2(y?-2+3y + 32) -2¢32 = 2(y-3)>-18
B vtore nonyyaem:
4(x-7)?+2(y-3)? = 221
Paspenum Bce BblpaxeHune Ha 221

4 2 2 2
ﬁ(XJ) +ﬁ(y-3) =1

Monyocu annunca:

a= \/221/2;b =1/n/221

JaHHoe ypaBHeHuWe onpeaensieT anumnc ¢ LLEHTPOM B TOYUKE:

C(7;3)

Hangem koopanHaTtbl dokycos Fi(-c;0) n F2(c;0), rae ¢ - nonoBuHa paccTosiHus Mexay okycamu
c =02 - a2 =221/, - 221/, = 1\[221 = 7.43

UTak, dokycbl annunca:

F1(7;-12\[221+3), F2(7;%/0[221+3).

Ctpoum ypaBHeHue.

A

2) y?=-4y-x

Mpeactasum B BUAe: y?+4y = -X

Bblgenum nonHbl KBagpar:

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

YpaBHeHuVe npefcTaensieT cobor napabony ¢ ocamu no Ox. BeplwmHa napabonbl (4;-2). Ocu HanpaBneHbl
BneBo (-x < 0).

BcnomoraTensHble Touku: X=0,y =0

Ay

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

MpencTtaBum B BUge: 5x?+y?-30x-8y+7
WcxopHoe ypaBHeHue onpeaenset annunc (5 > 0; 1 > 0)
Belgensiem nonHble kBagpaTbl:
ans x:



5(x?-2¢3x + 32) -5¢32 = 5(x-3)%-45
ans y:
(y?-2+4y + 42) -1+42 = (y-4)2-16
B vtore nonyyaem:
5(x-3)%+(y-4)? = 54
Pasgenum Bce BbipaxeHue Ha 54
51(¢3) +50-4) = 1
Monyocu annwunca:
a= 3\/6;b = 3\/6_/5
[aHHoe ypaBHeHWe onpefenseT aNnunc ¢ LEHTPOM B TOUKE:
C(3; 4)
Hangem koopauHatel gokycos Fi(-c;0) un F2(c;0), rae ¢ - nonoBnHa paccTosiHust Mexay oKycamu
c =+/b? - a2 =[54 - 545 = 6:[¢/5 = 6.57
C y4yeToM LieHTpa, KoopanHaTbl POKYCOB PaBHbI:
F1(3;-67[0/5+4), F2(3;6\[¢/5+4).
y

A

______1_______
A 4

C

CemecTp 2
Ne pazaenos | Ne (ykasaTb BUA) | HaumeHOBaHMe OLIEHOYHOTO CpeacTBa (peLleHne 3aaay, Kon
g;a:'ﬂ?f o83 3aHATYA KOHTpOnbHas paboTa, oT4eT no nabopaTtopHsIM paboTam, KOHTpONMpy
Hmp P TecTUpoBHMeE, Kypcosas paboTa (MpoekT), pecbepaT u Ap.) emow
KOMMEeTeHLM KOMMeTeHLM
n) "
1 2 3 4
4,5 J1 Ne3, M3 Ne3 HenpepbIBHOCTb YMCOBOI (OYHKLUMM OAHOV NepeMeHHOIA. YK1, OlK1

Knaccudumkauusa Touek paspbiBa dyHKLUN,
BbluncrneHve nponsBoaHbIX YNCIIOBOM (DYHKLMKN O4HOM
nepemMeHHoW, NnapameTpnYecknx 3afgaHHbIX PyHKLUMN,
HesABHO 3aaHHbIX yHKUMI. Jlorapndmmnyeckoe
andpdepeHumnpoBaHme.

BbluncrneHne 4acTHbIX MPOU3BOAHBLIX U NOJTHOMO
anddepeHumana @yHKUUN HECKONBKUX NEPEMEHHbIX.
BbluncneHve NponsBogHON CROXHON OYHKLUN OOHOM
nepemeHHon. Beluncnenve nponssogHbIX U
anddepeHumnanos BbICLLINMX NOPAOKOB OAHON N HECKOMNbKNX
nepemMeHHbIX.

VMcecnepnoBaHne yHKLMI U NOCTPOEHME rpaduKos.
[Mpu3HaKM MOHOTOHHOCTU, SKCTPEMYM (PYHKLIUN.
HanpasneHwve BbInyknocTu rpaduka yHKLMK. Toukn
nepernda, acCMMNTOTbI.




6,7 1 Ne4, N3 Ne4

HenocpeacTeBeHHoOe nHTerpuposaHune. IHTerpupoBaHmne
BbIpaXXEHUN, cogepallimx KBagpaTHbIN TPEXUIIEH.
WHTerpupoBaHue 3ameHon nepeMeHHON 1 NO YacTaM.
WHTerpupoBaHme paumnoHanbHbIX opoben u
nppaumnoHarnbHbIX BbipaXkeHun. WHTerpnposaHune
TPUroOHOMETPUYECKUX PYHKLNNA.

BbluncneHme kpaTHbIX MHTErpanoB B eKapTOBbIX U
NoMsipHbIX KOOpAMHaTaXx.

BbluncneHme KpMBOMMHENHBIX MHTEMPanoB No AJfIMHE OyTK
kpmeon (I poga) n no koopguHatam (Il poga)
OnddepeHumanbHble ypaBHEHMS C pa3gensowummucs
nepemMeHHbIM1, OQHOPOAHbIE ypaBHeHMs | nopsiaka.

YK1, OlK1

8 J1 Ne4, I3 Ne5

Yuncnosble psifbl C NOMOXUTENbHBIMU YrieHamn. MNpusHakm
CXOOUMOCTU: HeobXxoaMMbIN, cpaBHeHUs. [locTaTouHbIe
npusHaku: Janambepa, pagukansHbin npusHak Kowwuw,
WHTEerpanbHbI NpU3HaK.

3Hako4depeayoLmecs Yncnosble pagbl. [NpusHak
JlenbHnua. 3HakonepeMeHHble psabl. AGConoTHas 1
yCINOBHasi CXOAMMOCTb.

DyHKUMOHanNbHbIe paabl. MNpusHak Benepwtpacca
paBHOMEPHOW CXOOUMOCTY (PYHKLMOHAMNBLHOIO psiaa.
CreneHHble pagbl. Teopema Abensi. HaxoxaeHne obnactu
CXOOMMOCTM CTEMEHHOIO psAaa.

PasnoxeHve dyHkuun B pag Tenrnopa n MaknopeHa.
lMprMeHeHne cTeneHHbIX PSAoB.

YK1, OIK1

O6pasey MHAUBUAYanNbLHOro 3agaHusa Ne3

1. Halimu yka3saHHble npedesibi (He rnonb3ysick npasunom Jlonumars)

lim

¥ o2 e 3x- 4

11.a) "~ 3x?- dx +1

:6) 2 x? 4 3x - 10 g) x=-3 x?. 9

2. 3. a.
imX =32 dx+d-1

. 1- . 2
Ilmﬂ liml1 + 4x)5
n*%  x ;o) 0
L 2xP 43+ 2 x2e2x+1 : x72x
hm-—m——— m — lim

1.2.a) eyt 3X‘1+4;6)*"1x2+3x+2;3) x=3.y2x+5:+3.

lim SN 3X |imi1+§[
r)x-{l E—gzx_'q)x-. X

-3x

x*+8  Bx+1-2
m—

lim 2 *%
+3.6) % ?3x* +8x+4.5 L x?-1

5 3
lim 3%~ |im(1+5in2X}sin2x
n* %1- cosbx gy x0
3% +4x" - 3x +2 x? +5x- 24 x+11- 3

lim lim ™

14.2) " x? +4x- 10

;6)"'52){2-5)(-3;3)“"3 X?“q'




lim 1-_€05 3X cofl" l
r)x i [ zx ,ﬂ,) X

™}

X

1- Ej

Zx

O6pasey MHAUBUAYaNbLHOro 3agaHusa Ned

1. Haldmu uHmeepar, pe3ynbmam rpogepums OughgepeHyuposaHUEM.

3dx 5x°% +3
1. 2. —dx
e i
2
N 12+ S dx 4. jX2+2dx
1+ X 1—x2 X< +1

2. Haumu uHmeeparn, pe3ynbmam rpogepums dughghepeHUUPO8aHUEM.

" |[sin(1—3x)dx [ cos(dx —1)dx > |[V3x+1dx
+ o |[¥2x—1dx > |[e™ ™ dx " |[2%% dx

3. Halmu uHmeeparn, npumeHU8 Memo0d UHmMez2puposaHus rno Yacmsm. Pe3ynbmam rnposepums

oughghepeHuuposaHuem.
L [ (x+1)-e¥dx 2| [(2x—1)sin2xdx
3. | [arctg2x dx 4 | [Inxdx
4. Halmu uHmezpan om ebipaxeHul, codepxxaujux keadpamHbil MPEXYIIEH.
. I S 2X —3 dx , 2X +1 dx
—6X+25 VX% +6x +25
N I 2x+1 dx . f : X+1 dx
X°—4x+38 X +2x+10

5. UsmeHumb nopsadok uHmezpuposaHuUsi 8 MIOBMOPHOM UHMezpasne, coenas 4yepmex obnacmu

UHMeepupo8aHU-=.
Jy 3 3-y
' }dy jyf(x,y)dx © | dy [fxypx
0oy 0 Joy?
3 1 \/? 4 R%-x?
[dx jf(x y)dy jdx jf(x y)dy
-1

6. Bbiyuciums dsoliHoli uHmeepan D

UHMe2pupo8aHuUs.

[[f(x,y)dxdy

. lpedsapumernbHo cOenamp Yepmex obrnacmu

NeNe f(x,y)

YpaBHEHMS NIMHUIA, orpaHMymMBarowmnx obnacts D




1 y_2 Yy=X,y=2X,X=2,X=4
X

) x3y2 x2+y2:R2

3 X% +y y =x%,y? =X

4 x 2 X=2,y=X,yx=1
y?

7. Bbiqucriums nnowads rinockol ¢puaypel, 02paHudeHHOU 0aHHbIMU JTUHUSIMU.

NeNe | YpasHerus nunuii NeNe | YpasHerusi nuuii
. I x=y*-2yx+y=0 ] 3x?% = 25y;5y° = 9x
2 y=2-Xy* =4x+4 6 Xy =4;X+y=5
3 y? =4x—x2;y* = 2x 7 X+y=Lx+3y=1
(BHe napaboni) X=Y;x=2y
4 3y? = 25x;5x% =9y 8 p=4sing;p=2sine

8. Bbiqucriums 0b6bemM mena, o2paHu4eHH020 OaHHbIMU ogepxHocmsamu. Halmu koopOuHamel yeHmpa macce

amoeo mesa 8 npeodnonoXeHuU, 4mo OHO 0OHOPOOHO.

NeNe YpaBHeHus NOBEPXHOCTEN NeNe YpaBHeHus NoBepxXHOCTeNn

1 z2=0z=y;x=0 3 z=0;z=x%y=0:;
X =4;y =~25-x? X+y=4

2 z=0:z=16-x2: 4 z=0z=4/y;x=0;
y=0;x+y=8x=0 2X+Yy =06

OGpasey MHAUBMAYanLHoro 3agaHusa Ne5

1. Halimu obwee peweHue OugppepeHyuanbHO20 ypasgHeHUs repeozo rnopsokxa.

xyl':yll-r In KH
1.1. x10
1.2. Y_I— y :2}':'- 3

13 Xyl ¥o=4x ey’

1.4, Y- 7y =8




(xyr- ylsin¥ =x

15. X

16 Yl-cosx- ysinx =cos x

17 (xy? - y?ldx - Ix?y + x?dx =0)
1.8, Sec x ‘tgydx +sec y -tgxdy =0

2. Halmu yacmHsie peweHus ypasHeHul, ydosrnemeopstouwjue 3adaHHbiM HadaribHbIM yCII08USIM.

21. |yl+4yl- 12y =8sin2x | ylol =0 | 40l =0
22 | yll- Gyll+ 9y —x? - x+3 vio) =4/3| yilo) =1/27
23 |yM+ay —e? viol =0 | ylol =0
24 | yl- 2yil+ By = xe* viol =1 | yt0l =0
25. |yll+5yl+6y =12cos2x | yl0) =1 | yido) =3
26. |yi- 5y0+ 6y =(12x- 7)e* | ¥i0) =0 | y40) =0
27. | yil- 4yl+13y =26x +5 viol =1 | yol =0

3. 3adava Kowu
aq - 40 =6x?+1 yl0) =2 ylo) =3
3.2. Y- 2yll+y =16e” ylo) =1 yido) =2
33 Y1+6yl+9y =10 Y0) =0  yllo) =2

O6pa3ubl MHANBMAYyanbHbIX 3agaHnin Ne6 (TecT)
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OtmeTbTE HOMEP NpaBUJIbHOro OTBEeTAa. BapI/IaHTbI OTBETOB

Ne 3apgaHus 1 2 3 4 5
1 ® B.,O Al AB,I" b,B, [ 5}
2.2,
OanH qmcnoaoﬁ nonoXxuteneHbIn pag n=1 . 3BecTHO, 4TO
I|m k, lima/a, =m
n—oo n—oo
. YKaxuTe BCe HEBO3MOXHbIE
coyetaHua k um:
A) k<1, m>1 . B) k =0; m=co. gy k <1; m<1;
N k>1; m<1 1) k>1; m>1
2 = 1 1 1 0 L 1
3 Onpe,u,enmb, Kakune pagbl cxoaaTcs: AB B, AB,I Al B
i i 4n+1. ®n+1l & In(n+1)
A) 1 \/n+2 E) n12n+3’ B) = 8" .My n+l
4 MccnegoBaTb Ha CXoAMMOCTb psiabl A cx. abc A pacx. O6a cx.ycn. O6a cx.abc. A cx. ycn.
o (~1)" © (—1)"n? b cx. ycn B cx. ycn. B cx. abc.
A)n=1(2n+5)n’ B) =1 n®+3
° £20=5)" 1 2 5 1 0
HanTtn paguyc cXxogmMMocTu CcTeneHHoro psga =1 n® S 2
6 Halitn o6nactb CXoanMMOCTN PYHKUMOHANbLHOrO psiaa 1 1 1 1 1 1 1 1
- 1 —oo,—— |U| =,+0 oo,—= |U| =40 —00,—— —o0,—— || =,+0 —,+o0
s 2 2 2 2 2 2 2 2
n:l(ZX)n
7 e —1 x x x 1 x> x x 3% 1 x x2 1 x x2
—t——+—=+ —+—+—+ ———t— ———+— —+—+—+
Pa3noxuTb B psa MaknopeHa dyHkumo 99X 3 2 2 3 2 2 3 2 2 3 2 2 3 2 2
8 ~2,-2<x<0 0 1 -2 -1 4
X) =
) 2%, 0<x<2
PyHKUNA pasnoxeHa Ha oTpeske
[_ 2;2] B TpUroHomeTpuyeckmn psg Pypoe. OTOT psa B
Touke X = 0 cxoamTes K
9 Pasnoxutb B psg d>ypbe no cuHycam OyHKLMIO 6 1 anx  cos M 4 o cos 2 4 B cosz—ﬂn - cos2M g
 (x , 0<x<2 -= —Sln? EZ S x _5 5 6 5_gn M 3y _ 5
() = 0, 2<x<5 Tan T4 n A n T n =] n
n=:
x sin—X x sin X

. anx
x 8in —
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1. [lIposepums, 8binonHsaemcs nu Heobxodumoe ycrogue cxodumocmu psida..
l+E+E+z+... >l,_+g+—3,—:+ﬂ+-—5;:+-.. 1+£+1+1+... 1 + 1 + 1 +
1.2 4 6 B8 2.V 3 3/3 9 9y3 3. 3 5 7 4. 2In2 3In3 4In4

2. Uccnedosamb cxoduMOCmb HUCI08020 psda.

= 2n = - B -
5 n -2 3 rn! xl’_-;ﬂ n j 5n-4
1. r1—131".r3+1;2_n—1E‘rH1 -3, n=al2n + 1 4, n

3. Uccnedosamb Ha abCOMOMHYIO U YCII08HYIO CXOOUMOCMb

O L ;.II- V" n & (1) Jn w1 dn+ 2l
1. I"-:]-{n + ]_:IE + 2' 2. f:'l \|'_|"||j +1 . 3. 1:1(2!7 - 1)(2n + 3] 4, r|h—1 n3 +1

4. Halmu paduyc u uHmepeas cxodumocmu cmerneHHo2o psida Ha KOHUax uHmepaasna cxooumMocmu.

2 . 4] R : n
ne+2 nx S-.n = 6[X- 6]” V(X+4]

¥ (x +3)" 235
a2

1 no 3° 3 aa7n? +1 -3, a=3 6n 4. n=23/n

5.  Bbiqucniums rnpubniuxeHHO ornpedesieHHbIU UHmezpari, Ucrosb3ys pasfnoxeHue noduHmeaparnbHoU hyHKUUU 8
cmerneHHoU psd. Pe3ynbmamai nofy4ums ¢ mo4Hocmeto 3o 0.001.

1
1 1

P e X Al . X 1 Z 2. )
[vx -cos—dx J*x~sum—dx [ e dx |J§-hﬂ1+x’%&
1. 0 2 .0 3 3@ L 4.0

KoHTponbHasa paboTtbl Ne2
1. Hangwnte npegen lim NT—X—~/X+1,
x>3 3x% —10x+3

NI+ Xx-3

2. Bbluncnute npegen dyHKLnm lim 7
=0 X"+ X
3. Haingnte nponsBoaHyto yHKUMN y = w .
X

4. [aHa dyHKumna y = In (x2 - 4) . Beluncnute y”’(3).

[V1+e* e*dx.

V3

6. Bbluncnute onpegeneHHbIn nHTerpan ICOS(X +rl 2) dX.
0

5. Hangnte HeonpeaeneHHbIN MHTerpan

2In x dx
7. BbIuMCIINTE HECOBCTBEHHBIN UHTErPAN MM [OKAKUTE €0 PACXOAUMOCTb | ”
e
8.  Haiitn yron mexay Bektopamm m W n, €cru ‘ﬁ‘:l, ‘ﬁ‘:l, a BekTopbl a=3m+2n U b=m—n

nepneHanKynsipHbI.
9. HaiiTn 06bem nupammasl, MOCTPOEHHO Ha BekTopax d = (—12;2;—4) b= (—4;2;3) , C= (_3;4;_3)-
10.  BbluncnuTe nnowaas 06nacTy, orpaHudeHHomn nuHnamn D i X = \/y, y+x=2, y=0.

2 2
11. Hamngute o6beM Tena, orpaHUYEHHOro 3aaaHHbIMK noBepxHocTamu: X + Y =1, X+ 2y+ Z =10, 2=0.

12.  BbluucnuTe uHTErpan gs y(2-x*)dx+x(3+y*)dy, L:x*+y*>=3.
L



4n® -1
13. Vccnepynte Ha cXoouMOCTb psag Zun , ecnu ero obLumi uneH 3agaH opmMynom

Y 3n° +2
sin°n
14. Vccnepymnte Ha CXoOUMOCTb psg Zun , OBLLMI uneH KoToporo 3agaH opmyrnomn 5—n
neN
o0 n
15. Hangute obnactb cxoauMocT dyHKUMOHANbHOMo psiga Z—Zsin” X
n=1

0,25

2
=X
16. Bblumcnute nHTerpan e dx ¢ ToyHocTblo go 0,001.

Cemectp 3

Ne pazpenoB | Ne (ykasaTb BUA) | HaumeHOBaHMe OLIEHOYHOTO CpeacTBa (pelleHne 3aaay, Kon
(sTanos 3aHATUA KOHTpornbHas paboTa, oT4eT no nabopaTopHLIM paboTam, KOHTPONMUpY

opMUpOBa N
;bmp P TECTUPOBHME, KypcoBas paboTta (npoekT), pedepat v ap.) emMou

KOMMEeTEeHLM KOMneTeHUM
n) "

1 2 3 2

9 J1 Ne5, M3 Ne6 3nemeHTbl KomBuHaTopuku. MepecTtaHoBky, pasmellennsa n | YK1, OMK1
coyeTaHus.

Cny4anHble cobbiTus, anrebpa cobbITun.
HenocpeactBeHHoe BbluUCeHe BepoATHOCTEN. Popmyrna
CMNOXEHNSI N YMHOXEHMNS BEPOSATHOCTEN.

dopwmyna nonHon BeposiTHocTu. Popmyna bereca.
3akoHbl pacnpegeneHms 1 YNCNOBblE XapaKTEPUCTUKN
AVNCKPETHbIX CryYariHbIX BEMNYMH.

3aKkoHbl pacnpefeneHus 1 YNCoBble XapakTePUCTUKN
AVNCKPETHbIX CryYaniHbIX BEMNYMH.

BvHomuanebHoe pacnpepenexve. Pacnpegenexuve
lMyaccoHa. Teopema MyaBpa - Ilannaca.

PaBHOMepHOe 1 nokasaTtenbHoe pacnpegeneHus.
HopmanbHoe pacnpegenenue. ®yHkums JNlannaca. 3akoH
BonbLNX Yncen n npegenbHble TeopeMbl.

10 N Ne6, M3 Ne7,8 | Psaobl pacnpeneneHns, nx xapakTepucTuKu. YK1, OMK1
OueHkn napaMeTpoB pacnpeaeneHus: ToYeYHble 1
WHTepBarbHble. [loBepuTenbHbIN MHTEpPBaN v
aoBepuTenbHasi BEPOSATHOCTb.

[MpoBepka cTaTUCTUYECKUX TMMNOTES.

Kputepumn cornacusa NMupcoHa n Konmoroposa.
[BymepHbie cny4variHble BennyuHbl. CTaTtnucTuka
OBYMEPHOW crnyyanHown BenuunHbl. Teopusa Koppenauuu.

O6pa3sey MHaMBMAYyanoLHoro 3apgaHus Ne7
1. "MonuTuyeckuin TOTanuaatop" - wrpa and B3pocnbix. B obnactHyio [dymy Tomcka OT kaxgoro okpyra
n3buparotcs no 2 genytarta. o nepBomy n3dmpartenbHOMYy OKpyry 3apermctpuposanu 9 kaHanaaToB, No 2-my,
3-My 1 6-my - no 11, no 4-my - 12, a no 5-my - 7 kaHgugaToB. Urpok Hayrag oTmedaet (M3bupaet) no 2
hammnnmm KaHAMOAaToB MO KaXaoMy 13 6 okpyroB. KakoBa BEpOATHOCTb TOrO, YTO OTradaHbl Bce 12 genytatoB?

2. B paBHOCTOPOHHMI TpPEYrosibHUK, [AfiMHa CTOPOHbI KOTOPOro paBHa {I, Haygady Opocaetcs ToOuKa.
BepoaTHOCTb nonajaHusi TOYKM OAMHAKoBa MO BCeW nnowaau TpeyronbHuka. B TpeyronbHUK BnncaHa
OKPYXXHOCTb, B 3Ty OKPYXXHOCTb BMMcaH KBagpaT. KakoBa BepoOATHOCTb TOro, 4To Haygady OpolueHHasi B
TpeyronbHWK TOYKa nonana B OKPY>KHOCTb, HO He nonana B 3TOT KeagpaT?



10.
11.

12.

3. HTepBanbHbI BApUaLMOHHbIV paa rpadmyeckn MOXHO n3obpasut

B marasuHe paboTtatoT 10 npogaBuoB, U3 HMX 6 XeHLKMH. B cmeHe 3aHsTbl 3 npogaBua. KakoBa BEpOATHOCTb
TOrO, YTO BCE OHU MYXX4YMHbI, XO0TS 6bl 1 MpogaseL, MyX4nHa?

B mexaHu3m Bxogdat 3 oguHakoBble getanv. Pabota mexaHuama Hapylwiaetcs, ecnu npu ero cbopke 6yayTt
noctaBneHbl x0T Obl 2 getanu, pa3mepa, 6onble 0603Ha4YeHHOro Ha yepTexe. Y cbopluka octanocb 12
aetanen, n3 Kotopbix 5 6onblero pasmepa. KakoBa BepOATHOCTb HOpMarnbHOW paboTbl MexaHW3Ma, ecrniu
cbopLuuk bepet getanu Hayaady?

B marasuvH noctynunu Tenesmnsopsl Tpex ¢upm. OT nepson hrpmbl noctynuno 20 TeneBu3opoB, OT BTOPOW -
10 TeneBun3opoB, U oT TpeTbeln - 70 TeneBu3opoB. BepoaTHOCTM Gpaka y Kaxaon upmbl COOTBETCTBEHHO
paBHbl 0.02; 0.03 u 0.05. KakoBa BepOATHOCTb TOro, YTtO Cry4anlHO NpuODpeTeHHbI Tenesusop Oyaer
KayeCTBEHHbIM?

MmeeTcsa gecaTb OAMHAKOBBIX YPH, U3 KOTOPbIX B AEBATU HAX0ASATCS MO ABa YepHbIX M no Asa 6enbix wapa, a
B OOHOW — MATb 6enbiXx U OOUH YepHbIn wWap. M3 ypHbl, BoibpaHHOW Haygady, nasnedeH 6enbivi wap. Kakosa
BEPOSITHOCTb TOrO, YTO LUap M3BMEYEH M3 YPHBI, cogepXallen nAaTb 6enbix wapos?

batapes npousBena 6 BbICTpenoB No 00bekTy. BepossiTHOCTL NnonagaHusi B o6beKT npu 1 BbicTpene paBHa 0.3.
Haiitu: a) HaMBeposiTHelLee YnCro nonagaHuii; ©) BEpOATHOCTb HAMBEPOSITHENLLIETO YMicna nonagaHuin.
MmeeTtca cetb u3 10 000 aneMeHTOB, BEPOATHOCTb BKMOYEHUS KOTOPbIX He3asucuma un paBHa 0.6. Yemy
paBHO HaMBEPOSATHENLLEE YNCIO BKITOYEHHBLIX 3NIEMEHTOB 1 COOTBETCTBYIOLLLAs MY BEPOSTHOCTb?

Cny4yanHas BenuunHa X pacnpegeneHa no 3akoHy:

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

— i
A cnyyaiiHast BennumHa ¥ = . Yemy paBeH koachuLIMEHT KOppensLmn?

CniyyaiiHasa BenvuMHa 3agaHa yHKUMen pacnpeneneHus:

0 XJ
F(x) :%l- F, X =X, (xo >0),
%O X < X;.

(x), M[x], DIx]

O6pa3sey nHanBMayanbHoro 3agaHus Ne8 (tecr)

Heobxoaumo HanTu: f

Ecnu kaxabii 06bEKT reHepanbHOW COBOKYNMHOCTM UMEET OOUHAKOBYHO BEPOATHOCTb NOMacTb B BbIBOPKY, TO
BblbOpKa Ha3bIBaeTCS:

1) npocTow; 2) NOBTOPHOW; 3) 6ecnoBTOpPHON;
4) penpes3eHTaTUBHOWN; 5) reHepansHON.
KakoW u3 npMBeeHHbIX HUXE CTaTUCTUYECKNX BapUALIMOHHbBIX PSAGB-ABARSTCA-UHTERBaAbHEIM-PSACM2
2) 1 2 |3 |4 3 3 5 4
2 3 5| 2
3)1,1,1,2,2,3,3,3,3,4,4 5) 1 2 2 (2;3) 3
2 3 2 5 4

g

1) MOMUIOHOM U FTMCTOrPaMMOW;

2) TONbKO MOJIUIOHOM;

3) TONbKO rMCTOrpamMMon;

4) rMcTorpaMmMomn 1 KyMynsaTUBHON KPUBOM;
5) NOMMroHOM U KYMYNSITUBHOW KPUBOW.

4, Bbl60p0‘-lH0€ cpegHee KBagpaTtu4Hoe OTKIIOHEeHME NMoKa3blBaeT

1) mepy pa3bpoca OTHOCUTENbHO CpeaHero, BbIPaXKEHHYI0 B KBaApaTHbIX eAuHMLax BapuaHT;

2) wmepy pa3bpoca OTHOCUTENbHO CpeaHEero, BblpaXeHHYH B TEX Xe eAMHMLAX, YTO U BapuaHThl;
3) CUMMETPUYHOCTb OTHOCUTENBHO NpsiMoin X = M[X];

4) cpefHee 3Ha4YeHWe, BOKPYT KOTOPOroO rpynnmpytoTcs BapuaHThbl;

5) «OCTPOBEPLUMHHOCTbY» UMW «NIIOCKOBEPLUMHHOCTBY rpadmka pyHKUUM pacnpeaeneHuns

5. loBeputernbHbIN UHTEPBA 4S9 MaTeMaTU4eCKoro OXXuaaHnsa npu HeM3BeCTHOW reHeparibHOW gncnepcun umeet

BUA:



*

1) X—t(P,n—l)-ST;< M[x]<Y+t(P,n—1)-%;

2 X—t(P)-%< M[x]<X+t(P)-%;

—t(P)- \/_ <M[x]<xX+t(P)- \/_

n X—t(P,n-1)-

3 X

o
Jn Jn
* *
59 S -y, <6<S -y,
6. ToyeyHas oueHka, KOTopas MMeeT HaMMEHbLUYI AMCIEPCUIO CPean BCEX BO3MOXHbIX HECMELLEHHbIX OLLEeHOK
TOro Xe napameTpa, HasblBaeTCcH
1) acpcpekTmBHON 2) HeadhpekTMBHON 3) cocToATenbHOM
4) HecoCTOATENbHON 5) ueHTpanbHon
7. lNpu npoBepke ruNoTesbl O paBEHCTBE MaTeMaTUYEeCKMX OXuAaHunm Habnogaemoe 3HaveHvue KpuTepus
CpaBHMBAIOT C KPUTUYECKOWN TOYKON pacnpefeneHus:
1) CtologeHTa; 2) ®uwepa; 3) MNupcoHa; 4)raycca; 5)HopmanbHOro.
8. Uto He Hago genaTtb Npu NPoOBEpKe CTaTUCTUYECKOM MMNOTE3bl O TEOPETUHECKOM 3aKOHe pacnpeneneHums:
1)onpegenntb OCHOBHYIO rMNOTE3Y;
2)HanTv goBepuTeNbHbIE MHTEPBArbl AN OLEHKM napaMeTpoB;
3)3agaTb ypoBEHb 3HAaYNMOCTM UNN JOBEPUTENBHON BEPOATHOCTY;
4)HanTN YUCIOBbIE XapaKTepUCTUKK;
5)Bbl4MCnIUTL HabNogaemoe 3HavYeHne KpuTepms
KoHTponbHas pa6otbl Ne3

1. Tpwv HesaBUCUMBIX MCCnegoBaTens MPOM3BOAAT U3MepeHus PU3NYecKon BenuudmHbl. BepoaTHOCTb owmnbku
npu cunTtbiBaHuM ¢ npmnbopa — 0,1; 0,15 n 0,2. HanguTte BEpPOSATHOCTb TOrO, YTO XOTS Obl OAWH UCCNeaoBaTenb
owmberTcs.

2. Tlpwn BbLIGOPOYHOM KOHTpONEe BEpPOATHOCTb TOro, YTO AeTanb He BydeT mpokoHTponuposaHa — 0,2. Havgute
BEPOSATHOCTb TOro, 4to cpean 400 getanen HenpoBepeHHbIMM okaxyTcs 90.

3. B ypHe Genble 1 4YepHble Wwapbl nepemMellaHbl B OTHoweHun 5:2. LWap BbIHUMAKOT, PErncTpupyrotr wu
BO3BpaLLaloT B ypHy. CocTaBbTe 3aKOH pacnpegeneHus ymcna 6enbix Wwapos B BbIGOpKe 13 TpeX LWapos.

4. HenpepbiBHasa crny4anHasa BenvynHa 3agaHa yHKunen pacnpegeneHus

0, x<0,

2

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

1, x>2.

HangnTte uncrosble xapakTepucTukn AaHHOW Cry4YarHOW BEMNUYMHBI.

2.2. PopMbl NPOMEXYTOYHOW aTTecTauum

Cemecmp 1
Bonpockl k 3a4eTy

(OueHnBaemble komneTeHuuun YK1, OlK-1)
Onpepgenurenu 2-ro 1 3-ro nopsigka 1 nX OCHOBHbIE CBOWCTBA.
MwuHop 1 anrebpaunyeckoe fononHeHne. PasnoxeHne onpegenuTens no anemMeHTam CTPoKu unm ctonbua.
MoHaTue o6 onpegenuTtene n-ro nopsgka. Ero BelumMcneHuve.
CwncteMbl NMHENHbIX ypaBHeHun. Popmyrnsl Kpamepa.
Matpuubl, ux Bugpl. Onepaumm Hag MaTpuuamMm 1 X CBOMCTBA.
O6patHasa maTpuua. Ee BblumcneHune.
PelueHne cuctem NUHENHBIX YPaBHEHWUI C MOMOLLLIO 0OpaTHOM MaTpuULbI.
Panr matpuupl. Teopema KpoHekepa- Kanenu.
MeTop Naycca.
BekTopbl. JIMHEeNHbIE onepaumn Hag BEKTOpaMun U X CBONCTBA.
OpThbl, AekapToBa cuctemMa KoopanHat. PasnoxeHune BekTopa no opTam.

RBRBoo~NooorwbE

= o



12.

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.
28.
29.
30.
31.
32.
33.

CkansipHoe npowusBefeHne BEKTOpoB. Ero cBOMCTBa M BblMUCMEHME B [eKapTOBbIX KoopAuMHaTax. Ycrnosue
OPTOroHanbHOCTM BEKTOPOB.
BekTopHoe npousBefeHue BeKTOpoB. Ero cBoncTBa M BblUMCIIEHME B [eKApTOBbIX KoopAuHaTax. Ycrosue
KOMNNUHEeapHOCTW BEKTOPOB.
CmelwaHHoe npou3BedeHne BEKTOPOB. Ero cBOMCTBa 1 BblMUCNEHME B OEKApPTOBbIX KOOpAUHATax. Ycnosue
KOMMNMaHapHOCTM TPeX BEKTOPOB.
YpaBHeHWe NAOCKOCTN B HOPMarbHOW, BEKTOPHOW 1 KoopauHaTHow oopme. ObLiee ypaBHEHNE NITOCKOCTMU.
YcnoBwe napannenbHOCTM U NepPneHANKYNSPHOCTY MITOCKOCTEN.

BekTopHOE, KaHOHMYEecKoe M napameTpudeckoe ypaBHeHue npsiMon. psiMas Kak NMHWS nepeceveHnst AByX
NSIOCKOCTEN.
Onpepenenue METPUYECKOTrO NpoCTpaHCcTBa. Mpumepbi. Mpegen oToOpakeHwus. Mpegen
nocnegoBaTtenbHOCTU, Npeaen YHKUUU OOHOM M MHOMMX nepemMeHHbIX. [Mpepen B 6eCKOHEYHO yaaneHHowm
TOYKe.
BeckoHeyHo manble (BM), 6eckoHeyHo Bonbline (BB), orpaHnyeHHble 1 oTAenMMble OT Hyns BENUYMHBLL. X
OCHOBHbIe cBoKcTBa. OCHOBHbIE CBOMCTBA Npeaenos.
CpasHeHune BM 1 Bb. 3keuBaneHTHble BM 1 Bb. Mx cBoncTBa.
lMepBbI 1 BTOpPOW 3amedaTtenbHble npegensl. Vx cneacteud. Tabnuua akBnBaneHTHbIX BM.
HenpepbIBHOCTbE 0TOOpaxeHus. HenpepbIBHOCTb YMCMOBOW (OYHKLIMU OOHON U MHOTUX NEPEMEHHbIX.

Cemecmp 2

Bonpochl K 3K3ameHy

(OuenuBaemble komneTteHumnm YK1, Ol1K-1)
OpHOCTOpPOHHME npefenbl. TOYkM paspbiBa U KX Knaccudpmkaumsa. CBoncTBa (PYHKUWUIA, HEMpPEpbIBHbIX Ha
oTpeske.
OnddepeHunan otobpaxenusd. OuddepeHuman n nNponsBogHas YMCNOBON OYHKLMU OOHOW MEepPEeMEHHOWN.
Tabnvua Npon3BOAHbIX.
YacTHble npou3BoAdHble W MNOMHbIN  AnddepeHuman QyHKUMM MHOrMX nepemeHHbIX. [lpousBogHasa wu
anddepeHumnan CrnoxHOM (MYHKLUMM MHOTUX NepeMeHHbIX. [ponssogHas HesBHOM (PYyHKUUM OQHOW Y MHOTUX
nepemMeHHbIX.
MpoussogHble wn auddepeHumansl BbICWUMX MOPAAKOB Ans  (PyHKUMM OAHOW nepeMeHHon. YacTHble
npousBogHble U AnddepeHLmnanbsl BbICLIMX NOPAAKOB AN (YHKUUN MHOTUX NEePEMEHHbIX.
CeorictBa yHKUM, anddepeHunpyemMbix Ha nHTepBane: Teopembl Pons, JlarpaHxa, Kowwu. PackpbiTve
HeornpegeneHHocTen no npasuny Jonutans.
dopmyna Tennopa ana yHKUMM oaHon nepemeHHon. lNMpeacTtasneHne no cgopmyne Ternnopa OCHOBHbIX
anemMeHTapHbIX PyHKLMI. BeiageneHune rmasHon Yactn BM ¢ nomolsio popmynel Tennopa.
MpunoxeHne dopmynbl Tewnopa K wuccrnegoBaHWMlo (yHKUMK: Bo3pacTaHue, YObiBaHWE, 3KCTPEMYMbI;
BbIMYKMOCTb, BOTHYTOCTb, TOYKM nepernba. ACUMNTOThI NAIOCKUX KPUBbIX.
dopmyna Tennopa Ansa YHKUMM MHOTUX NepeMeHHbIX. JloKanbHble W YCMOBHblE IKCTPEMYMbl (DYHKLMK
MHOIMX NEPEMEHHbIX.
nmobanbHble 3KCTPpeMyMbl PYHKLUN MHOMMX nepemMeHHbIX. [ponssogHas no HanpaeneHuio. pagneHT.
HeonpepeneHHbI nHTErpan n ero CBOMUCTBA.
OnpegeneHHbIN MHTerpan n ero CBONCTBea.
WHTerpan no mepe obnactu.
BbluncneHve onpegeneHHoro nHTerpana. ®opmyna un HetotoHa-JlenbHuua.
WHTerpupoBaHue nytemM 3amMeHbl MepeMeHHON 1 MO YacTaM.
HecobcTBEHHbIE MHTErParnbl U UX CBOMCTBA.
MprmeHeHne onpeaeneHHoro nHTerpana B 3KOHOMUKE.
Psabl ¢ nonoxmTensHbIMY YneHamum.
Mpr3HakM CXO04MMOCTU PSAOB C NONOXUTENbHBIMY YneHamu: Janambepa, Kowmn-pagnkanbHbeii. Kown-
WHTEerpanbHbI, CPaBHEHMWS, HEOBXOOUMBIV NPU3HAK.
3HakonepemeHHble paabl. Teopema JlenbHuua.
Mpun3Hakn cxoanMMoCTX 3HaKoYepeayoLMXCS PSAOB.
®yHKuMoHanbHble psaabl. ObnacTe CX0AMMOCTU, paBHOMEPHAs CXOAMMOCTb.
CreneHHble psagbl. Teopema Abens. NHTepBan n paguyc CXoguMocTu.
Pag Tennopa. PasnoxeHue pyHkumi B pag Tennopa.
PasnoxeHwne anemMeHTapHbIxX pyHKLMIW B psa Tennopa.
OO6bIkHOBEHHbIE AnddepeHumnancHble ypaBHeHUs. OCHOBHbIE NOHATUS U 3adada Koww.
OudepeHumnansHble ypaBHEHUS € pa3fgensaiowmmMuca nepeMeHHbIMU.
JlnHenHble anddepeHumnansHble ypaBHEHUS NepBOro nopsiaka.
OpHopoaHble anddepeHumansHble ypaBHEHUSA NEPBOro Nopsiaka.
OBonHble nHTerpansl. OCHOBHbIE CBOMCTBA.
BbluncrneHne gBOWHbBIX UHTErparnos.
[iBoViHOM MHTerpan B NONAPHbLIX KOOpPANHATAaX.
TpowiHble nHTerpansl. OCHOBHbIE CBOWCTBA.
BblunMcneHne TPONHbIX MHTErpanos.



34. TpomnHOWM UHTErpan B UUNUHAPUYECKUX KOoopAMHaTax.
35. TpounHon nHterpan B cchepmnyeckux KoopanHaTtax.
36. KpuonuHeriHble nHTerpanoi.
37. BbluucneHue kpnBonuMHeNHbIX UHTerpanos. ®opmyna MpuHa.
Cemecmp 3
Bonpochkl K 3K3ameHy
(OuennBaemble komneTeHuun YK1, OlMK-1)

1. OcCHOBHbIE NOHATUSA TEOPUM BEPOSITHOCTEN.

2. Knaccuyeckoe n ctatuctnyeckoe onpegeneHne BeposiTHOCTEN.

3.  ®opwmyna nonHoun BeposaTHocTU. Popmyna baneca.

4. CniyyaviHble BENNYUHBI. YNCNOBbIE XapaKTEPUCTUKN CIIyHalHbIX BENINYUH.

5. 3akoHbl pacnpegeneHus cryyarHblX BESIUYMH.

6. HopmanbHbIN 3aKOH pacnpegeneHuns.

7. PaBHOMepHbIN 3aKOH pacnpegeneHuns.

8. [lokasaTtenbHoe pacnpegeneHuve.

9. 3akoH lNyaccoHa.

10. BrvHOMManbHbLIN 3aKOH pacnpeaeneHus.

11. lNpeomeT MatemaTU4ECKON CTaTUCTUKN.

12. TeHepanbHas COBOKYNHOCTb. Bbibopka. BapuauunoHHbli pag.

13. Tuctorpamma v NOSUIOH.

14. CraTucTnyeckrMe xapakTepUCTMKN BapyaLUOHHbIX PsifoB: BbIDOpOYHas cpeaHsisi, BbibopoyHas anucnepcus.
15. MoMeHTbI BapraunoHHOro psga

16. To4euyHble OLEHKM NapaMeTpoB pacnpefeneHns reHepansHON COBOKYMHOCTU.
17. WHTepBanbHble OLEHKN NapaMeTpoB pacnpeaeneHns reHepanbHoM COBOKYNHOCTH.
18. T'vinoTesa o0 3aKoHe pacnpeaeneHus reHepanbHON COBOKYMHOCTMU.

19. TlpoBepka rmnoTesbl O 3aKOHEe pacnpeaeneHnsi N0 KpUTEPUAM COrnacus:

20. Kputepun NupcoHa;

21. Kputepun Konmoroposa;

22. Kputepun CtblogeHTa.

23. KoppensiuMoHHbIN aHanms.

24. PerpeccuoHHbI aHanma.

25. [ncnepcumoHHbIN aHanuma.

26. [MocTtaHoBKa 3a4ayun NUHENHOro NPOrpaMmMupoBaHuUs.

27. O6was cxema 3agayvm IMHEHOrO NPOrpamMmMuUpPOBaHKS.

28. [padmuecknin meToq pelleHus 3agad J1.

29. OnpepgeneHune onTMManbHOro nnaHa.

MpumepHas cTpykTypa bunera

MuHMCTEpPCTBO Hayku U Bbicliero obpasoBaHna Poccuinckon Pepepauum
\.‘ ®PepepanbHOe rocyaapcTBeHHOe OrogkeTHOe o6pa3oBaTeNnbHOE yupexaeHue
CAMAPCKHUH Bbiclero o6pasoBaHus «CamapcKkui rocyaapCTBeHHbIM TEXHUYECKMA YHUBEPCUTET»
NOAUTEX (Preoy BO «CamlTY»)

D0DFNA yHAreprvTaT

®dunuan ®reOy BO «CamlTY» B r. Bene6ee Pecnybnuku BawkopTtocTaH

3K3AMEHALMOHHbIA BUNET Ne__ 1
Mo gncumnnuHe (Modynto): «Beicluas maTtemaTuka Cewmectp 1
HanpasneHnue 08.03.01 «TennoraszocHabxeHne n BEHTUNSALMA»

1. CwucTteMbl NUHeNHbIX ypaBHeHun. dopmynbl Kpamepa.
2. Ycnoswe napannenbHOCTU U NepneHANKYNSIPHOCTU NITOCKOCTEN.

CocTtaBun: YTBepxaato:

Cr.npen. W.A.MonoBa 3aB.kadenpon M.E.Canapés
(modnucsb) (modnuchb)

« » 2019r. « » 2019r.

3. MeToanuyeckue matepuansbl, onpeaensolme npoueaypbl oLeHMBaHUSA 3HAaHUA, YMEHUIN, HaBbIKOB U
(unu) onbiTa peATeNbLHOCTU, XapaKkTepu3ylowue npouecc hOPMUPOBAHUA KOMNETEHLMUIA

3.1. XapakTepucTtuka npouenypbl TeKyLleln u NPOMeXyTO4YHOM aTTecTalmMm No AUcUUnnmHe




Tabnuua 5

MepunoanyHoCTb U

Cnocob yyeTta

Buabl
Ne HaumeHoBaHue cnoco6 npoBepeHUs MeToabl BBICTABASEMBIX MHAMBUAYalbHbIX
n/n | OoUeHOYHOro cpeAcTBa npoueaypbl oueHMBaHus oLeHOK L[OCTUXEHUN,
oueHMBaHus oby4arowmxcs
Bonpochkl kK ycTHOMY CUCTEMATUYECKN Ha BCEX |9KCMEPTHbLIN Mo naTnbannbHOM  |paboyas KHKKa
onpocy BUAax 3aHATUN LKane npenogaearens

/MUCBMEHHO U YCTHO

3afauv Anga pelleHus Ha
NPaKTUYECKNX 3aHATUAX

cMCTEMaTUYECKM Ha
NPaKTUYECKNX 3aHATUSAX /
YCTHO

3KCNEePTHbIN

Mo naTnbannbHoM
LKane

paboyast KHKKa
npenogaesaTens

3awuTa oT4éTa no

cuctemMatTmnyeckn Ha

3KCNEePTHbIN

Mo naTubannbHoOM

pabouas kHVXKKa

nabopatopHbiM pabotam |nabopaTopHbIX 3aHATUSX LKkane npenogaearens

/ ycTHO
MpomexyToyHas MO OKOHYaHWUW U3YYEHNS |3KCMEPTHbIN Mo natnbanneHon  |aK3ameHauUMOHHas
aTTecTaums — Bonpochl AVCLUMNIWHBI/ YCTHO 1 LwiKane BEOMOCTb, 3a4eTHas
3K3aMeHaUMOHHbIX NMCbMEHHO KHUXKKa
6unetoB

3.2. Kputepuu u WwWKana oueHNBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBLI BO BPEeMsl 3aHATUMN (TEeKyLLnin

KOHTPOJIb yCNeBaeMocCTH)

KpuTepun oueHKM 1 WwKana oueHMBaHUs BONPOCOB K YCTHOMY onpocy

Tabnuua 6
LLikana oueHMBaHusA KpuTepuu oueHku Kon-so
6annoB
«OTnNnYHO» CTyOeHT nokasblBaeT MofHble U rnyGokue 3HaHUs NporpaMMHOro martepuana,
NOMTMYHO U apryMEeHTMpPOBaHO OTBEYaEeT Ha MOCTaBIIEHHbI BOMPOC, a Takke
[IOMOMHUTENbHBIE BONPOCHI, NoKasaTen peiTuHra (Bce npegycmotperHbie Prif|  (16-25)
yyebHble 3afaHusi BbIMOMHEHbl, KAYeCTBO BbINOMHEHWUS GOMbLUIMHCTBA M3 HUX Gannos
OLlEHEHO YMcnoM 6annoB, GNN3KUM K MakcumarbHOMY).
«XopoLuo» CtyneHT nokasbiBaeT rnybokve 3HaHWa MporpamMmHOro mMatepwana, rpamoTHO
ero usnaraeT, [[OCTaTOYHO MOSIHO OTBEYAET Ha MOCTaBMEHHbIN BOMPOC WU
JOMONHUTENbHbIE  BOMPOCHI, YMeno  (OopMynvMpyeT BblBOAbl,  Aonyckas (11-15)
He3HauMTenbHbIe MOrpeLUHOCT, NnokasaTenn peiTuHra (Bce NPeayCMOTPEHHbIE|  Gannos
P y4e6Hble 3aaaHuUsi BbINOMHEHbI, KAYECTBO BbINOMHEHWS! HU OOHOMO U3 HUX He
OLlEHEHO MaKcumarsbHbIM YMcrioM 6annos).
«YO0oBNeTBOPUTESNIEHO» CTyOeHT nokasblBaeT [OCTaTOYHble, HO Hernybokue 3HaHUs MpPOrpaMMHOro
maTtepuana; npu oTBeTe He [onyckaeT rpybbix OWWBOK MNKM NPOTUBOPEYMNA,
oaHako B (HOPMYNMPOBaHMM OTBETa OTCYTCTBYET [HOSDKHAs CBS3b Mexay (5-10)
aHanM3oM, aprymMeHTaumein 1 BelBOAAMM, NS MONYYEHUA NpaBunbHoro oteeTal o= °
TpebyeTca YTOYHAKLIME BOMNPOCHI, AOCTUTHYTbI MWHWMAIbHbIE WNW  Bbille
nokasaTenu pedTUHIOBOWM OLEHKW NMPU HanMuuy BbINOMHEHNUS NPeayCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeyposnetBoputensHo»  |OTBETHI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepuum oueHnBaHus 3agay Ans peweHusi Ha NPakTU4eCKUX 3aHATUAX
Tabnuua 7
LLikana oueHMBaHuA KpuTepuu oueHku Kon-so
6annos

«OTNUYHO»

BbLICTaBMAETCH CTYAEHTY, €CIN OH UCHEpPMbIBaLLE, NOCNeaoBaTeNbHO, YeTKO u| (
NOTMYECKM CTPOMHO M3naraeT matepuarn, yMeeT TeCHO yBsA3blBaTb TEOPUID C
NpaKkTUKOMW, MCMoMb3yeT B OTBeTe maTepuarn MoHorpaduMuyeckon nutepatypsbl,
npaBunbHO OBOCHOBLIBAET MPUHATOE pelleHve, BrageeT PasHOCTOPOHHUMM
HaBblKamu 1 NpYeMamMm BbIMOSHEHUSI NPAKTUYECKMX 3aaau.

21-30) 6annos

«XopoLuo»

BbICTaBndaeTCcA CTyOeHTy, ecniM OH no Cyuwectsy u3naraet MaTelean,(
npaBuiibHO npumMeHaeT TeopeTn4yeckme nonoXexHunsa npu pewieHnn
NnpakTn4ecknx BOMpPOCOB W 3adad, Brageet HeobXxoaMMbIMM  HaBblkaMu U

npuemMamu nx BbINOJIHEHMS. 3HaeT Hanbonee BaXKHble 3aKOHOMEPHOCTU

11-20) 6annos

«Y[00BNETBOPUTENBHOY

BbICTaBNSAETCA CTYAEHTY, €eCniM OH WMeeT 3HaHWS TOSNIbKO OCHOBHOIO
Martepuana, HoO He YCBOWM ero aetanen, gonyckaet HETOYHOCTU, HEAOCTaTOYHO
npaBunbHble POPMYNMPOBKM, HAPYLLUEHUS JIOrMYECKON NocneaoBaTeNbHOCTU B
M3NOXEHMN MPOrpamMHOro Martepuana. 3HaeT nepedeHb Hambornee BaXKHbIX
KaTeropun, OCHOBHble HanpaBfeHWs B3auMOLEWCTBUS yKas3aHHbIX KaTeropum.
YMeeT onpenensAtb cMmbicil. BrnageeT OCHOBHbIMM MeTogamu crnocobamu u
cpencTBamu NonyyYeHusl, XxpaHeHusl, nepepaboTkm nHdopmaumm.

(5-10) 6annos




«HeypoBneTBoputenbHO» | BbICTABNSIETCA  CTYOAEHTY, KOTOpbIA He 3HaeT 3HauuTenbHol 4yactu| (0) Gannos
nporpaMMHOro martepuana, AonyckaeT CyLeCTBEHHbIE OLWMNOKN, HeyBEPEeHHO, C
60nMbLLUMMKN 3aTPYAHEHNAMM OTBEYAET Ha NPaKTUKOOPUEHTMPOBAHHbLIE BOMPOCH.
Kak npaBuno, oueHKa «HeyA0BrneTBOPUTENbHO» CTaBUTCA CTYAeHTaM, KoTopble
He MOryT MpoAomkuTb ObyyeHne 6e3 [ONOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYHOLLEN OAUCLMMNNNHE.

O6wme KpuUuTepuu u WWKana oueHnBaHusd pe3ynbTaToB ANA A0oNyCKa K npome)KyTquoﬁ aTTectTaumum

Tabnuua 8
HaumeHoBaHue oLeHOYHOro cpeacTBa BannbHas wkana
1. Bonpochkl K ycTHOMY onpocy 5-25 6annos
2. 3agaym ons peleHus Ha NPakTU4EeCKNX 3aHATUAX 5-30 6annoBs
3. 3awumTa oT4éTa No nabopaTtopHbiM paboTam 5-45 Gannos

WToro: 100 6annos

MakcumansHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics OONyCcKaeTCs K dK3aMeHy npu
ycnoBun 51 1 6onee HabpaHHbIX 3a cemecTp G6annos.

3.3. KpVITepVIVI U WwKana oueHmBaHusa pe3ynbTaToB U3y4yeHnda gucunniinHbl Ha I'IpOMe)KyTO‘-IHOﬁ aTrectTauumm

OcHoBaHMEM [OJisi onpedeneHusl OLEHKM Ha 3K3aMeHax CIYyXXUT YpOBEHb OCBOEHWSI 0ByyaloLuMmucs
maTtepuana u opM1poBaHUs KOMNETEHLUMI, NPeayCMOTPEHHbIX MPorpaMmon y4eBHo AUCUMUNIIHBI.

YcneBaeMocTh Ha 3a4eTe onpenessaeTcs OLeHKaMU: «3a4TEHOY, «HE 3a4TEHOY.

OUuEeHKY «3a4TeHO» nornyvaeTt oGy4yatoLinincs, OCBOUBLUNIA KOMNETEHLMM AMCLWMNIMHBLI HA BCEX aTanax ux
dopmupoBaHmss Ha 51-100 %, nokasaBlUMiA BCECTOPOHHEE, cUcTeMaTuyeckoe W rnybokoe 3HaHue y4YeGHOro
maTepuana, ymeHue cCBOOOAHO BbINOMHATL 3a4aHus, NpeaycMOTpeHHble paboyeil nporpaMMoii, YCBOWBLUWA
OCHOBHYIO 1 03HAKOMITEHHbIN C AOMOSHUTENBHOW NUTEPaTYpPON, PEKOMEHAOBaHHON NPOrpamMmmo.

OUuEeHKyY «He 3a4TeHO» MNosy4yaeT obyyaloLmMiicsl, OCBOMBLUMI KOMMNETEHLMN ONCLUMMINHBI HA BCeX aTanax
nx hopMMpoBaHMsA MeHee YeM Ha 51%, obHapyxuBLeMy npoGernbl B 3HAHUAX OCHOBHOMO y4yebGHOro matepuana,
AONyCTUBLLEMY NPUHUMNUATBHBIE OLLMGKM B BbINOMHEHUM NpeayCMOTPeHHbIX pabGoyeit NporpamMmmoit 3agaHui.

LLkana oueHnBaHuUA pe3ynbLTaToB

Tabnuua 9
MpoueHTHas wkKana OueHKa B cucrteme:
(Mpu ee ncnonb3oBaHWK) «3a4YTEHO - He 3a4TEeHO»
0-50% He 3a4yTteHo
51-100% 3auyTeHo

YcneBaemoCTb Ha  93K3amMeHe onpefenseTca  oueHkamu: 5  «OTAMYHO»; 4 «xopowoy; 3
«y[OBMNEeTBOPUTENBHOY; 2 «HeYA0BNETBOPUTENBHOY.

OUEeHKY «OTIIMYHO» MoryyaeT obyyatoLwmnncs, OCBOMBLUWI KOMMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
dopmupoBaHma Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYEcKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBoOOAHO BbINOMHATL 3adaHws, NPedyCMOTPeHHble paboyer nporpaMMon, YCBOWMBLUWI
OCHOBHYIO M O3HAKOMIMEHHbIN C AOMOMHUTENLHOW NUTepaTypor, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTABMNsETCA 0Oy4aloWMMCs, YCBOMBLUMM B3aUMOCBS3b OCHOBHbLIX MOMOXEHWUA ydebOHown
ONCUMNIUHBI, HeoOXoauMMbIX Ond npuobpeTtaeMon npodeccun, NpPOsIBUBLLUMM TBOPYECKME CMOCOOHOCTU B
NMOHUMaHWK, U3NOXEHUN U UCNOSBb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acryXvBaeT 00yYatoLLMNCSA, OCBOMBLUNIA KOMMETEHLMM ONCLUUMIUHBI HA BCEX dTanax
nx popmmpoBaHns Ha 71-84 %, oBHapyXMBLLMI NOMHOE 3HaHWe y4yebHOro matepuana, ycrnewHo BblMONHALNIA
npegycMoTpeHHble paboyert nporpaMMoONn 3agaHusi, YCBOMBLUMA OCHOBHYKO NUTEpaTypy, PEeKOMEHAOBaHHYK B
nporpamme. Kak npaBuno, oOuUEHKa «XOpOLWOo» BbICTaBNAeTCA OOy4valowmmMes, MpPOLEMOHCTPMPOBABLUNM
cucTemMaTMyeckoe BrafeHue maTtepuanoM AMCLMMNMWHBI, CMOCOGHBIM K MX CaMOCTOSITENIbHOMY MOMOSTHEHMIO U
obHOBMEHNI0 B xode fanbHewwen yyebHon paboTbl M MpodeccroHanbHOM OESATEeNbHOCTU, HO AOMNYCTUBLLMM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKY «yAOBNEeTBOPUTENbLHO» MNony4vaeT o0y4qaloLniAcs, OCBOUBLUMIA KOMMETEHLUN OUCUUMIMHBI HA
BCex aTanax ux cdopmmupoBaHus Ha 51-70 %, oOHapyXUBLLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepumana B 06bEME,
HeobxooMMOM AN AanbHewnwen y4ebbl n npeacTosiwen paboTel No npodeccumn, CnpaBnsAlLWUACA C BbINONIHEHMEM
3a4aHui, NPeaycMOTPEHHbIX pabodelrt NpPorpaMMON, 3HAKOMbIA C OCHOBHOW NUTEpaTypon, PEKOMEeHOOBaHHON
nporpammoni. Kak npaBuno, oueHKa «yOOBMETBOPUTENbHO» BbICTABNSAETCA OOy4YaloWmMMcs, OOMyCTUMBLUUM
MOrpeLIHOCTM B OTBETE Ha 9K3aMEHE W MpU BbIMOMHEHWM 3K3aMEHAUMOHHbIX 3aJaHui, HOo obnagarowum
HeobOX0AMMbIMW 3HAHUAMM AN yCTPaHeHWs No4 pyKoBOACTBOM NpenofaBaTtens AonyLeHHbIX HeA40YETOB.

OueHKka «HeyAOBNETBOPUTENbLHO» BbICTaBNseTcd oOOyyalolemMyCcsi, OCBOMBLUEMY KOMMETEHLUU
OVCUMNIUHBI Ha BCeX 3dTanax ux PopMympoBaHus mMeHee yem Ha 51%, obHapyxuswemy npobenbl B 3HaHMAX
OCHOBHOIO y4eBHOro martepwuana, AOMNyCTMBLUEMY MpUHUMMMANbHbIE OWWOKM B BbINOMHEHUM MPEeayCMOTPEHHbIX
pabouer nporpaMmmon 3agaHun.




Lkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHKa B cucTeMe «HeyaOBNEeTBOPUTENIbHO — YAOBNETBOPUTENIbHO —
(Npu ee ncnonb3oBaHWK) XOPOLUO — OTJINYHOY»
0-50% HeygosneTBopuUTENnbHO
51-70% Y[oBneTBopuTenbLHO
71-84% XopoLuo
85-100% OTnn4HoO




MpunoxeHwne 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MHaxopoBa
20 .

JononHeHnA N N3AMeHeHnsA K paﬁoqeﬁ nporpamme aMCcumniiMHbI (Mo.qynﬂ)

B1.0.02.01 «Bbicwiag matemaTuka»

no HanpaeneHuto nogarotoskn (cneuymansHoctv) 08.03.01 «CTpouTenbCTBO» MO HaMpaBreHHOCTU (Npodunio)

noaroToBkn «TennorasocHabxeHune n BEHTUNALUNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTunk ONOMHEHUIN U UBMEHEHWUIA:

(momKHOCTb, CTeneHb, y4eHoe 3BaHne) (moanuchb)

[ONonHeHUs 1 N3MEHEHUs1 PacCMOTPEHbI 1 0A06peHbI Ha 3aceaaHwn kadeapbl « »

(®110)

20 r.,

npoTokon Ne

3asenyoLmi kapeapon

(cTeneHb, 3BaHNe, MOANUCH)

(®V10)



MpunoxeHwne 3
AHHOTauuMA paboyen nporpaMmMbl AUCLUNITUHBI

B1.0.02.01 «Bbicwiaa maTemMaTuka»

Koa v HanpaBneHne NoAroToBKu

(cneumnanbHOCTDL)
HanpaBneHHoCTb (Nnpocmnb)
Keanudukauusa

®dopma obyyeHus

Nog Havyana noaroToBKuU
Bbinyckarowan kacpegpa
Kadcdenpa-paspabotumk
O61bem AgMcumnnnuHbl, 4. / 3.e.

dPopma KOHTpOA (NpomexyTovHas

08.03.01 CtpoutenbcTBO

Tennora3zocHabXeHue U BeHTUNALUA

6akanaBp

3a04Has

2020

CtpoutenbcTBO

CtpoutenbcTBO

360/10

J9K3aMeH, KOHTpOJibHasA pa60Ta, 9K3aMeH,

aTtrecrauus) KOHTPOJIbLHasA paboTa, 3a4eT, KOHTPoNbLHasa paboTa
Yac. | Tek. Na6. MpakTnu.
Kypc 3.e: 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
yac. yac. yac.
1 144 /4 4 0 6 4 121 3K3aMeH, KOHTpOoslbHasa paboTa
2 180/5 4 0 6 5 156 3K3aMeH, KOHTposlbHasa paboTa
3 36/1 4 0 4 1 23 3a4eT, KOHTpOsbHas paboTta
3K3aMeH, KOHTponbHasa paboTa,
UTtoro 360/ 10 12 0 16 10 300 3K3aMeH, KOHTpOrbHasa pabora,
3a4eT, KOHTpOnbHasa paboTta

YHMBepcan bHbl€ KOMMNETEeHUUN:

YK-1 CnocobeH ocyLLeCTBNSATL MOWUCK, KPUTUHECKUIA aHanM3 u cuHTe3 MHopMauun, MPUMEHATb CUCTEMHbIV MOAXOA,
ANS pelleHns NocTaBeHHbIX 3aaay

YK-1.1 AHanusupyeT 3agavy; Bblaenss ee 6a3oBble cocTaBnsoLme

YK-1.2 OnpepenseT; MHTEPNPETUMPYET U paHXupyeT MHpopMauuio; Tpebyemyto Ans peleHnst NoCTaBleHHOW 3a4a4m

YK-1.3 OcyuiecTBnaeT NOUCK MHAOpMaLMK AN peLeHUs NOCTaBNEHHOW 3a4a4M NO pasnuMyHbIM TMNam 3anpocoB

YK-1.4 PaccmaTtpuBaeT 1 npeanaraeT BO3MOXHbIE BapuaHTbl peLLeHNs NOCTaBNEeHHON 3a4ayun; oLeHMBas nx

OOCTOMHCTBaA N HEJOCTaTKN

O6uwenpodeccuoHanbHble KOMNeTeHUUK:

OrK-1 CnocobeH peluaTb 3agayn NnpodheccuoHarnbHOM eATENbHOCTM HA OCHOBE UCMONb30BaHWS TEOPETUYECKUX U
NPaKTU4ECKMX OCHOB ECTECTBEHHbIX U TEXHNYECKUX HayK, a Takke MaTeMaTMyeckoro annapara

OlK-1.4 MpencTtaBneHune 6a30BbIx 4NS NPodeCccMoHanbHoW cdepbl U3n4ECKMX NPOLECCOB U ABMEHWIN B BUAE
MaTeMaTnyeckoro(mMx) ypaBHeHus (1)

OlK-1.6 PelueHne nHxeHepHbIX 3a4a4 ¢ NOMOLLbI0O MaTeMaTUYeCcKoro annapaTta BeKTOPHON anrebpbl; aHanuTnyeckon
reoMeTpumn n MaTeMaTU4eCcKoro aHanusa

OlK-1.7 PelueHne ypaBHeHMI; ONUCbIBaIOLLMX OCHOBHbIE PU3MYECKMEe NPOLECChl; C MPUMEHEHUEM METOA0B NIMHENHON
anrebpbl 1 MatemaTM4ecKoro aHanmsa

OlK-1.8 O6paboTka pac4ETHbIX U SKCNEPUMEHTASbHbIX AaHHbIX BEPOATHOCTHO-CTAaTUCTUYECKUMIN METOLAMM

MpodreccrnoHanbHblie KOMNETEeHLUN:

He NpeAyCMOTpPeHbl y‘-lesHbIM niaaHOM

Cop,epmaHme OncumMniinHbl OXBaTblBaeT Kpyr BOMNPOCOB, CBA3aAHHbIX C BbICLLEN MaTeMaTUKON.

MpenogaBaHne OUCUUMNNUHBI MpedycMaTpuBaeT criefytolime ¢hopMbl opraHusaumm y4eGHoOro npotecca:
NeKUumn, NpakTUYecKne 3aHATUS, caMocTosATeNbHas paboTa cTyaeHTa.

Mporpammoit AUCUMNIVHBI NPedyCMOTPEHbI CrieaytoLnMe BUabl KOHTPOMSA: TEKYLLUIA KOHTPOMb YCrneBaemMocTu
B dhopMe BOMPOCOB K YCTHOMY OMpOCY, 3aday AN pelleHVs Ha NpakTUYecKUX 3aHATUSAX, 3aluTbl OTYETa no
nabopaTopHbIM paGoTam M NMPOMEXYTOYHbIN KOHTPOSb B (DOpMeE 3K3ameHa.




