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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'Ipodaeccvaan 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
K n wecTB n n n
oA peawectsytowmne MapannenbHoO ocBanBaeMble AUCLMMNIIUHDI ocneaytowne
KOMMeTeHUun AUCLUUNIINHBI AVUCLMNIUHDI
YK-1 YyebHas npakTuka: NpoeKTHas NPaKTUKa;
dusuka;
ApanTuBHble MHPOPMALMOHHO-
KOMMYHUKaLMOHHbIE TEXHONOMMN
OrkK-1 dnsnka;

MHxeHepHas n kKomnbloTepHas rpacvka ;

3konorus;

TeopeTuyeckass MexaHuka;
Xnmus;

OCHOBbI TEXHNUYECKOW MEXaHUKN;
MexaHuka XnaKkocTn 1 rasa

3. O6bem AUCUMNMHBI B 3a4€THbIX eAWHULAX C YKa3saHMeM KoNnu4yecTBa akageMU4yecKux 4acos,
BblAeNieHHbIX Ha KOHTaKTHyl0 paboTy obyualowuxca ¢ npenogaBarenem (No BUAaM y4eGHbIX 3aHATUI) U

Ha CaMOCTOATEeJIbHYHO pa60Ty o6yqa+ou.mxc;|

Tabnuua 5
Bup yyebHou paboTbl Bcero yacoB CemecTtp 1 | Cemectp 2 | Cemectp 3
AyauTtopHasi KOHTakTHasa paboTa (Bcero),
B TOM uyucre: 38 14 15 9
NeKUMOHHbIE 3aHaTuaA (J13) 12 4 4 4
npaktuyeckue 3anstusa (M3) 16 6 6 4




BHeayauTOpHasa KOHTakTHasA pa6oTa, KCP 10 4 5 1
CamocTtosiTenbHas paboTa (Bcero),
B TOM 4ucne: 300 121 156 23
noarotoska K 13 45 18 21 6
BblnonHeHue PP - - - -
MogrotoBka K KOHTPOMbHLIM paboTam (TECTUPOBaHUIO) 87 40 40 7
CaMOCTOATENBbHOE N3yYeHne maTepuana 118 43 75 -
NoAroToBKa K 3a4€Ty/3K3aMeHY 50 20 20 10
PopMbl TEKYLLEro KOHTPOJISi yCNeBaeMoCTH
PopMbl NPOMEKYTOYHOM aTTeCTauMu | 3K3aMeH, 9K3aMeH, 3a4eT | 3K3aMeH 3K3amMeH 3avetr
KoHTponb 22 9 9 4
UTOrO: yac. 360 144 180 36
UTOrIO: 3.e. 10 4 5 1

4. CopepxaHue OUCLMNIMUHLI, CTPYKTYPUPOBaHHOE MO Temam (pasgenam), ¢ ykasaHMem oTBeieHHOro Ha
HUX KONU4YecTBa akaeMMUYeCKUX YacoB U BUOOB YUYEOHbIX 3aHATUN

Tabnuya 6
Ne HaumeHoBaHue pasgena Buabl y4e6HOW Harpy3ku u nx prnoeMKocr(l:chu e
pasgena AVUCLUMNIIUHbI n3 nP n3 CPC KCP
ponb yacoB
1 JInHenHasn anrebpa - 10 - 36
2 BektopHas anrebpa 30 - - 12 36
3 AHanuTuyeckas reomeTpus - 20 10 5 36
4 BBeneHne B maTtemaTtnyeckuin aHanms 10 - 4 20 - 10 36
5 OundbdepeHumansHoe ncumcneHune 20 - 30 10 - 36
6 WHTerpaneHoe ucuncnexme - 5 10 36
7 OudpdepeHumansbHble ypaBHeHUA 20 - 10 10 - 36
8 Pagbl - 10 10 - 10 36
9 Teopus BEPOATHOCTH 12 - 10 10 - 36
10 MaTemaTtuyeckast ctaTucTuka 12 - 10 18 - 12 36
WToro: 104 0 104 88 10 54 360
4.1. CogepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
Ne | HaumenosaHue CopaepxxaHue nekuumn . Kon-
Tema nekuuu (nepeyveHb ouOaKTUYECKNX eOUHLY BO
n3 pasgena
paccmaTpuBaeMbIX NOATEM, BONPOCOB) YacoB
CewmecTp 1
1 Paspen 1 NMHENHAA ANTEBPA Tema 1.1. BeegeHue. Npeamet matematukn. Ponb 6
MaTemaTU4eCKmx
Mogenen B npouecce no3HaHusl. Onpegenutenn 2 n 3
nopsigkoB. OCHOBHbIE CBOMCTBA, MMHOP 1 anrebpanyeckoe
aononHeHue. MoHATne 06 onpegenuTene n-nopsigka u ero
BbluMcrieHve. CucTemMbl NMMHENHBbIX ypaBHeHu. MeToza
Kpawmepa.
Tema 1.2. Matpuupl. x Buabl. Anrebpa matpuu.
Ob6patHasa maTtpuua. Teopema CyLLeCTBOBaHUS, u
€QVHCTBEHHOCTN 0OpaTHOW MaTpuubl.
Tema 1.3. PewwieHne cnuctem nMHenHbIX ypaBHEHUN C
nomoLLbto obpaTHo MaTpuua. PaHr matpuubl. Teopema
KpoHekepa-Kanennu. Metop Maycca.
2 Pasgen 2 BEKTOPHAA AJTTEBPA Tema 2.1. Bektopbl. CkansipHoe npou3seaeHue. CeolicTea
1 BbluncneHne. BektopHoe npoussBeneHune. Ceonctea u
BblYMCneHne. f[eoMeTpuyecKuin 1 MexaHMYeCckUn CMbICh
BEKTOPHOIO Npoun3seaeHns. YCnoBms KONnmMHeapHoCTU
BekTopoB. CmellaHHoe npou3BedeHne. CeoncTea u
BblyMcneHne. KomnnaHapHOCTb BEKTOPOB.
3 Paspnen 3 AHATTMUTUYECKAA Tema 3.1 YpaBHeEHME NNOCKOCTU, MPOXOASLLEN Yepe3
FTEOMETPUA OaHHY0 TOYKY C 3aJaHHbIM BEKTOPOM Hopmanu. Obwee
ypaBHEHME NII0CKOCTU. YTON MeXay NiOCKOCTSMM.
Ycnosus napannenbHoCTU N NePNeHaNKYNSAPHOCTU
NIIOCKOCTEN.
Tema 3.2. lNpsimasn B NpOCTPaHCTBE U Ha NSIOCKOCTM.
BekTopHOE, KaHOHUYECKME 1 NapaMETPUYECKME YPaBHEHMS
NPSMOMN.
KaHOHW4Yeckne ypaBHEHMS KPYBbLIX BTOPOro nopsigka
4 Pasnen 4 BBEOEHWVE B 5 Tema 4.1. Mpeaen yHKUMM OOHOM U HECKOMbKMX
MATEMATWNYECKNN nepemMeHHbIX. [MoHaTne BM 1 Bb BENWYnH, OrpaHUyYeHHON 1




AHAJTN3

OTAENUMBIN OT HYNSA BENUYMH, X CBOMUCTBA. [pocTenune
ceoncTBa npegenos. CpaBHeHne BM u BB. Ceoiictea
akBmBaneHTHbix bM 1 6b BenuunH

Tema 4.2. MNMpegenbHbIV Nepexos B HepaBeHCTBe.
MpusHaku cyuiectBoBaHWA nNpeaenos. MepBbii n BTOpow
3ameyarenbHble npegernbl.

Tema 4.3. HenpepblBHOCTb OTOOPaXXeHUs 1 YNCITOBOM
PYHKLUUM OOHOM N HECKONBKUX NEPEMEHHBIX.
OpHocTopoHHME Npeaenbl YHKLUUK B TOYKe. TOYKM
paspblBa yHKUMM U nx knaccudukaums. CeorncTea
PYHKUNIA, HENPEPbLIBHBLIX B TOYKE Y HA OTPE3Ke.

MToro 3a cemecTp:

48

CemecTtp 2

Paspe 5

ANOPEPEHLNANIBHOE
NCYNCNEHWNE

Tema 5.1. QuddepeHuman un nponssoaHas yHKUUU
ofiHoM nepemeHHon. CBoaka hopmyn
anddepeHumpoBaHns. NprMeHeHne NoHATMSA
Npon3BOAHON B 9KOHOMMUKE.

Tema 5.2. MNMpownssogHble 1 auddepeHumansl BbICLLNX
nopsigkoB yHKUMM OOHOM nepeMeHHon. CBolicTBa
dyHKUMIA, AnddepeHLMpyEMbIX HA UHTEpPBane (Teopembl
Ponns, Koww, JlarpaHxa, npasuno Jlonutans).

Tema 5.3. MonHeIn anddepeHuman n YacTHble
Npoun3BoaHbIE PYHKLMM HECKOMBKNX NEPEMEHHbIX.
YacTHble Npon3BoaHble CMOXHBIX PyHKUMIA. Beluncnexve
NPOU3BOAHLIX HEABHBIX (DYHKLMIA OAHOW U HECKOMbKNX
nepemMeHHbIX. [ponssogHas No HanpaBneHuo, rpagneHT.

NHTEMPAJIbHOE
NCYNCNEHWME

Tema 6.1. NepBoobpasHasn n HeonpeaeneHHbIn HTerpan.
OnepaTtop MHTErpnpoBaHusa 1 ero cBorcTea. Tabnuua
OCHOBHbIX (POPMYIT UHTETPUPOBAHUS. 3amMeHa NepeMeHHbIX
B HeonpeaeneHHoOM nHTerpane. ViHterpnposaHue no
yacTam.

Tema 6.2. OnpegenenHbI uHTerpan. ®opmyna HetoToHa-
JleitbHuua. Teopema o NPOM3BOAHOW MHTErpana no
BEpXHeMy npeaeny. 3ameHa nepemMeHHow B
onpefeneHHoM MHTerpane 1 UHTErpUpoBaHUe No YacTam.

Tema 6.3. HecobcTBeHHbIe nHTerpansl ¢ 6eCKoOHEeYHbIMM
npeaenaMu u OT HeorpaHUYeHHbIX PyHKUMIA. [pr3aHakn
CXOAMMOCTM HECOBCTBEHHbIX MHTerpanoB. 'naBHoe
3HaYeHne HecOBCTBEHHbIX MHTErpanos

Tema 6.4. BoluncneHme BONHbBIX U TPOWHbLIX MHTErpanos B
[eKapToBOW cucTeMe koopauHat. Beluncnenne
KpMBOMMHeNHbIX nHTerpanos 1 v 11 poga.

ANDOPEPEHLINANBHBIE
YPABHEHWA.

Tema 7.1. O6bIKHOBEHHbIE AnddepeHumanbHble
ypaBHeHus1. OcHOBHble noHaTus. 3agada Kowwn ans Y
nepsoro nopsigka. leometpmnyeckoe TonkosaHne Y
nepBOro nopsiaka v ero peLleHnii. YpaBHeHWs ¢
pasgensomMMmcs NepeMeHHbIMU.

Tema 7.2. OgHopogHble 1Y nepBoro nopsiaka.
WHTerpvpoBaHue nuHenHbIX Y nepsBoro nopsiaxa.
YpaBHeHne bepHynnu. NHTerpupoBanne 1Y B NOMHbIX
andepeHumanax.

Tema 7.3. YpaBHeHMs BbicLuMX nopsiakoB. 3agada Koww.
MoHsTMe o KpaeBbIX 3agavax. MHTerpnposanue 1Y,
JonyckaoLmx NoHmxkeHne nopsaka. Mpumeps usmyecknx
1 3KOHOMMYECKNX 3aad, NpuBoasumx kK Y.

Tema 7.4. CTpykTypa 00LLEero peleHns nMHenHoro
ofaHopoaHoro Y. PelieHune nuHenHbIx ogHopoaHsix Y ¢
NOCTOSIHHBbIMU KO3dhduumeHTammn. CTpyKTypa peLueHns
NMHENHoro HeogHopoaHoro Y. JInHeHble HeogHOPOAHbIE
Y ¢ nocTosAHHBIMKU KO3hPULMEHTaMN N C NPABOM YaCTbio
onpegeneHHoro Bnaa.

PAOb.

Tema 8.1. Yncnosble psagbl. CxoguMocTb U cymMa psga.
eomeTpunyeckasa nporpeccus. Heobxognmoe ycnosue
cxogmmocTu psaga. MNMpocTenwme 4encTBma Hag pagamu:
YMHOXEHUE Ha YNCIO, CITOXEHNE U BblunTaHue. Pagpl C
NONoXMTeNbHbIMK YnieHamu. Teopembl CpaBHEHHS.

Tema 8.2. MNMpusHaku cxoammocTtn Janambepa n Kowww.
MHTerpanbHbI Npu3Hak cxoanmocTtun paga. OueHka
ocTaTKa psga C NOMOLLBK UHTErpansHoOro npusHaka

Tema 8.3. 3Hakouepepytowmecs psagbl. Teopema
JlenbHuua. 3HakonepeMeHHble psabl. AGcontoTHasa n




YCINOBHas CXoAMMOCTb. OyHKUMOHarnbHbIE pAabl, 06nacTb
cxogumocTu. PaBHoMepHasa cxogumocTb. [puaHak
BenepwTpacca. CBoricTBa paBHOMEPHO CXOASALLMXCS
psaoB

Tema 8.4. CteneHHble pagbl. Teopema Abens. NHTepsan
1 paguyc cxoauMOCTU AN psgoB ¢ AeNCTBUTENbHLIMN
YneHamun. Teopema 0 paBHOMEPHOW CXOAMMOCTH
cTeneHHoro psaa. TeopeMbl O HENPepbIBHOCTU CYyMMbI, O
MOYNIEHHOM UHTErpmMpoBaHun 1 aAnddepeHLMpoBaHNm
CTeneHHbIX PSAOB.

Tema 8.5. Pag Tennopa. Teopema 0 € AMHCTBEHHOCTYU
pasnoxeHus yHKUUM B cTeneHHon psaa. [loctaTtouHble
YCNoBWs pa3noxeHns yHKummn B psg Tennopa.
PasnoxeHune no cteneHsam anemMeHTapHbIX yHKUWN

WToro 3a cemecTp:

48

Cemectp 3

TEOPUA BEPOATHOCTEN

Tema 9.1. MNpeameTt Teopuun BepoaTHOCTEN. OCHOBHbIE
NOHATUSA Teopuun BeposaTHOcTen. CrnyyanHble cobbITUS.
Onepaumun Hag cobbiTuamn. CtaTuctTmyeckoe,
Krnaccmyeckoe u akcuoMaTuyeckoe onpegeneHne
BEPOSATHOCTU. [eOMEeTpUYECKNE BEPOSATHOCTH.

Tema 9.2. 3agaya BbIGOPOYHOro KOHTpOIs. TeopeMbl
CMNOXEHWS N YMHOXEHUS BeposTHocTen. dopmyna nomnHowm
BeposiTHocTn. Popmyna bavieca.

Tema 9.3. Cxema vcnbiTaHuin 1 chopmyna bepHynnu.
JokanbHas n uHTerpanbHas popmynbl Jlannaca. OueHka
BEPOSITHOCTU OTKIOHEHUSI OTHOCUTESNbHOW YacToTbl OT
MOCTOSIHHON BepOsiTHOCTU. HauBeposiTHeliLee Ynicno
NOSIBNEHNI COBbITUS.

Tema 9.4. MMoHsTNE criy4aHOM BeNUYUHbL. [luckpeTHasa n
HenpepbIBHas cnyvanHas BenmymHa. 3akoH
pacnpegeneHvs cny4yanHon BenmymHel. Popmel ero
3afaHus AN QUCKPETHBIX U HENPEePbIBHbIX CMyYanHbIX
BENNYYH.

Tema 9.5. Uncnosble xapakTepuUCTUKK Cry4anHbIX
BEMNWYUH: MaTeMaTU4ecKoe oxuaaHve, gucnepcus,
cpegHekBagpaTnyeckoe OTKIOHEeHWe, Moaa, MeavaHa.
HayvanbHble 1 UeHTpanbHble MOMEHTbI.

Tema 9.6. 3akoHbl pacnpegeneHms QUCKPETHbIX
crnyYaviHbIX BENWUYMH: BMHOMManbHbIR, MyaccoHa,
pPaBHOMEPHbIN, NOKa3aTeNnbHbIN. HopmarnbHbIA 3aKoH
pacnpegeneHus. MNoHATMe o 3akoHe H6onbLUNX Yncen.
Teopembl BepHynnu n Yeboiwesa. LieHTpanbHas
npegenbHasi TeopemMa.

10

MATEMATUYECKAA
CTATUCTUKA

Tema 10.1. SnemMeHTbl MaTeMaTUYECKOM CTAaTUCTUKN.

Utoro 3a cemecTp:

Utoro:
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4.2. CopepxaHue NabopaTopHbIX 3aHATUI

Tabnuua 8

Ne
np

HanmeHoBaHue
pasgena

HanmeHoBaHue
na6opaTtopHou paboTbl

CopaepxaHue nabopatopHou paboTbl
(NepeyeHb ANAAKTUYECKUX eauHULL:
paccmaTpvBaeMbIx NOATEM, BONPOCOB)

Kon-
BO
YyacoB

He NpefyCcMOTPeHbI YYEOHbIM NaHOM

4.3. CoaepxaHue NPaKTU4ECKUX 3aHATUN

Tabnuua 9

Ne
n3

HaumeHoBaHue
pasgena

Tema npakTuyeckoro
3aHATUA

CopaepxaHue NpPakTUYECKOro 3aHATUA
(NepeyeHb AMOAKTUYECKUX eANHNLL
paccMmaTprBaeMblX NoATeM, BOMPOCOB)

Kon-
BO
YyacoB

CemecTp 1

Pasn.1.
Tema 1.1.

Bbluncnenune onpegenutenein 2 n 3 nopsigkos. PelleHve
CUCTEM NVHEVHBIX YpaBHeHun meToaom Kpamepa.

Pasn.1.
Tema 1.2.,1.3

OeiictBus ¢ matpuuamu. ObpatHasa matpuua. PelwleHne
CUCTEM JIMHEWHBIX YPABHEHUI C NOMOLLbIO 0OpaTHOM
MaTpuubl. PaHr matpuubl. PelleHne cnuctem nuHemHbIX
ypaBHeHun meTogom [aycca.

16

Pa3sn.2.
Tema 2.1.,2.2

BekTopbl. NluHenHbIe onepaumn Hag BeKTopamu.
CkansipHoe npon3BefeHVe BEKTOPOB. BekTopHoe u

16




CMeLlaHHOe Npoun3BedeHne BEKTOPOB. YCnoBus
KOJIJTMHEAPHOCTU 1 KOMMNJ1aHAPHOCTU BEKTOPOB.

4 MnockocTb B NpOCTpaHCTBE. YCrnoBust
Pa3n.3. nepneHanKynapHOCTU U NapannensHOCTU MITOCKOCTEN.
Tema 3.1.,3.2 Mpsamasa Ha NNOCKOCTM U B NpocTpaHcTBe. BekTopHoe,
KaHOHMYECKOE N NapameTpuy4ecKkme ypaBHeHNs NpsMon.
5 Pa3n.3. KpvBble BToporo nopsiaka: annunc, runepbona, napabona.
Tema 3.3.
6 Pasn.4 Beluvcnenve npenenos. HeonpegeneHHocTn sBuaa:
Tema 4.1. t , H [ =] [0 ],
7 Pasn.4. Bbluncnenne npepgenos. HeonpegeneHHocTu Buaa 16
Tema 4.1. |1 [ |U" [ e
8 Pasg.4. [MepBbIN U BTOPOW 3aMeyaTernbHble Npeaensi.
Tema 4.2. BbluncneHue npegenos ¢ NOMOLLbIO 3KBUBANEHTHbIX BM.
WTtoro 3a cemectp: | 48
CemecTp 2
9 Pasg.4. HenpepbIBHOCTL YNCIIOBOW PYHKLMU OAHOW NEPEMEHHON. 2
Tema 4.3. Knaccudmkaums Todek paspbiBa yHKUUN.
10 BbluncneHne nponsBoaHbIX YNCNOBOW (PYHKLUMU OAHOWM 2
Pasn.5. nepemMeHHon, NnapaMmeTpUYeCcKnxX 3agaHHbIX PyHKUMNA,
Tema 5.1 HesBHO 3a4aHHbIX yHKUMIA. Jlorapudmmyeckoe
anddepeHUMpoBaHue.
11 Pazn.5. BbluncneHne YacTHbIX NPON3BOAHbIX MU MOJTHOTO 2
Tema 5.2 anddepeHumana yHKUNMN HECKONBbKNX NePEeMEHHbIX.
12 BbluncneHne NponsBoaHOM CROXHON (PYHKLMN OfHOM 2
Pasn.5. nepemeHHoun. BelumcneHve npomsBogHbIX
Tema 5.3 AnddepeHumnanos BbICLLIMX MOPSAKOB OAHOMW U
HECKOJIbKMX NEPEMEHHbIX.
13 WccnepoBaHne dyHKUMIA U NOCTPOEHNE rpadurKoB. 2
Pa3n.5. [Mpn3HaKn MOHOTOHHOCTU, SKCTPEMYM DYHKLIMU.
Tema 5.6 HanpasneHwne Bbinyknoctn rpacpmka dpyHKumMmn. Toukm
nepernba, acuMnTOThI.
14 Pasn.6 Henocpeu(ETBeHHoe MHTErpnpoBaHue. VI/IHT.(.arpmpOBaHme 2
Tema 6.1. BbIPAKEHMNA, COAEPXKaLLMX KBaAPATHBIA TPEXUNEH.
WHTerpvpoBaHve 3aMeHON NepeEMEHHON 1 N0 YacTaM.
15 Pa3n.6. WHTerpmpoBaHune paumoHanbHbIX apobeii n 2
Tema 6.1 MPPaLMOHarbHBIX BbIPAKEHMIA. WHTerpnpoBaHue
TPUTOHOMETPUYECKNX (DYHKLINNA.
16 Pasn.6 BbNI/ICJ'IeHVIf,' ONpe/eneHHoro HTerpana. 3ameHa 2
Tema 6.2 nepemeHHoN B onpeaenéHHom uHTerpane. Bbiuncnenne
onpefenéHHoro MHTerpana no YacTsim.
17 Pasg.6. BbluncneHnne n oueHkn HecobCTBEHHBIX UHTErPanoB C 2
Tema 6.3 6€eCKOHEYHbIMU MpeAenamn UHTerpupoBaHms. nHTerpans
OT pa3pbIBHbIX PYHKLMNA.
18 Pa3n.6. BbluncneHne KpaTHbIX MHTErpanoB B AeKapTOBbIX U 2
Tema 6.4, 6.5 NONSAPHbIX KOOpAUHATAX.
19 Pa3n.6. BbluncneHne KpMBONMMHENHBIX MHTErpanos no AnvHe ayrun 2
Tema 6.6 kpuBoM (I poga) u no koopauHatam (Il poga)
20 Pasn.7. OndepeHumansHbie ypaBHEHNS C pasgensowmmMmncs 2
Tema 7.1,,7.2. nepemMeHHbIMU, OAHOPOAHbIE YypaBHeHUs | nopsaaka.
21 Pasn.7. JlvHelHble anddepeHumansHbie ypaBHeHns | nopsiaka. 2
Tema 7.2. YpaBHeHus bepHynnu.
22 Pa3sg.7. YpaBHeHus B nonHbIX gnddepeHunanax. 2
Tema 7.2.
23 Pasn.7. OndbdepeHumansbHbie ypaBHEHUS BbICLLMX NOPSIAKOB, 2
Tema 73. Jonyckarowue noHmxeHe nopsaaka.
24 JlnHenHble ogHopoaHble AnddepeHumanbHble ypaBHEHUS 2
BTOPOro Mopsiika ¢ NOCTOSHHLIMU KO3hULIMEHTAMN.
Pasn.7. Cny4ai fencTBUTENbHbIX Pa3nUYHbIX KOPHEN
Tema 7.4. XapakTepuCcTUyeckoro ypasHeHus. Criydanm KpaTHbIX
OeNCTBMTENbHbIX KOPHEN. Crnyyar KOMMIEKCHbIX KOPHENn
XapaKTePUCTUYECKOTO YPaBHEHWS.
25 Pasn.7 JlnHenHble HeoaHopoAHble AuddepeHumansHbie § 2
Tema 7.5. YPaBHEHMS C NOCTOSIHHBIMU KO3 ULIMEHTAMUN 1 C NPaBOK
YacTbio cneumansHoro Buaa.
26 Pasn.7 MeTopn Bapuauum npon3BoNbHON NOCTOSAHHON (MeToq 2
Tema 7.5, Jlarpanxa) ons pelweHus HeOg4HOPOAHOro
anddepeHumansHoro ypasHeHus Il nopsgka
27 Pa3g.8. Tema 8.1, 8.2. YuncnoBsble psAbl C NONOXUTENbHBIMU YnieHaMu. MNpusHaku 2




28

29

30

CXOAMMOCTU: HeOBX0AMMbIV, CpaBHeHUsI. [locTaTouHbIe
npusHaku: [lanamb6epa, pagukanbHbIi Npu3Hak KoLwuw,
VHTErpanbHbI NpU3Hak.

Pa3n.8. Tema 8.3.

3HakouepepytoLmecs yucnosble psigpl. MNprsHak
JlenbHnua. 3HakonepemeHHble psgbl. ABcontoTHas u
YCMNOBHas CX0OAMMOCTb.

Pa3n.8. Tema 8.4, 8.5

dyHKUMoHanbHble psaabl. MpuaHak Benepwtpacca
pPaBHOMEPHOM CXOANMOCTU PYHKLIMOHANBHOrO psaa.
CreneHHble psgbl. Teopema Abens. HaxoxaeHne obnactu
CXOAMMOCTM CTEMEHHOIO psifa.

Pa3n.8. Tema 8.6.

PasnoxeHne dyHkumi B paa Tennopa n MaknopeHa.
lMpuMeHeHWe cTeneHHbIX PSAOB.

Wtoro 3a cemecTp:
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CemecTp 3

31

32

33

34

35

36

37

38

Pa3n.9. Tema 9.1.

3nemeHTbl kombuHaTopuku. NepecTaHoBkM, pasmeLleHns
N coyeTaHus.

Pa3n.9. Tema 9.2.

CnyuvaiHble cobbiTus, anrebpa cobbITun.
HenocpeacteeHHOe BblYMCreHne BeposTHocTen. Popmyna
CMOXEHWS U YMHOXEHNS1 BEPOATHOCTEN.

Pa3n.9. Tema 9.3.

dopmyna nonHow BeposiTHocTu. Popmyna bevieca.

Pa3n.9. Tema 9.4.

3aKoHbI pacnpepneneHna n YNCnoBble XapakKTepUucTuku
ONCKPETHbLIX CJ'Iy‘-IaI;IHbIX BEJTUYUH.

Pa3n.9. Tema 9.5.

3aKoHblI pacnpegeneHna n YNCnoBble XapakTepUucTtukmn
ONCKPETHbIX CryYanHbIX BESUYNH.

Pa3n.9. Tema 9.6.

BuHoMuanbHoe pacnpeaeneHue. PacnpegenerHue
lMyaccoHa. Teopema Myaspa - Jlannaca.

Pa3n.9. Tema 9.7.

PaBHomepHoe M NoKasaTtesibHoe pacnpegeneHna.

Pa3n.9. Tema 9.8.

HopmanbHoe pacnpegenenune. dyHkumus Jlannaca. 3akoH
GOMbLUMX YMcen 1 NpefenbHble TEOPEMbI.

39

40

41

42

43

Pa3zn.10.
Tema10.1.

Pagbl pacnpegeneHus, ux xapakTepucTuku.

Pa3a.10. Tema10.2.

OueHkn napameTpoB pacnpefeneHns: ToYeyHble 1
WHTepBarnbHble. [loBepUTENbHBIN MHTEPBan v
J0BepuTenbHas BEPOSATHOCTb.

Pa3n.10. Tema10.3.

[MpoBepka CTaTUCTUYECKUX TMNOTES.

Pa3a.10. Tema10.4.

Kputepuu cornacus MNMupcona n Konvoroposa.

Pa3n.10. Tema10.2.

[BymMepHbIe criyqanHble BenudmHbel. Ctatuctuka
OBYMEPHOW cryyYaviHoW BenuyumHbl. Teopus Koppensumu.

Utoro 3a cemecTp:

Utoro:
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4.4. CopepxaHue caMOCTOATENbHON paboTbl

Tabnuua 10

Ne n/n

HanmeHoBaHue Bup camoctosiTtenbHOM
pasgena paboTbl

CopepxaHue caMoCTOATENbHOM paboThbl
(nepeyeHb ONAAKTUYECKUX €OUHULL:
paccMaTpuBaembix NOATEM, BOMPOCOB)

Kon-
BO
yacoB

CemecTp 1

Mn31
JlnHenHas anrebpa

MoaroToBka K
NPaKTU4ECKOMY 3aHATUIO | PelueHne cMCTeM NMHENHbIX ypaBHEHWUI METOOO0M

Bbluncnenue onpegenutenen 2 n 3 nopsakos.

Kpawmepa.

OewctBus ¢ matpuuamu. ObpatHasa maTpuua.
PelueHne cncteM nMHEenHbIX ypaBHEHUA C MOMOLLbIO
obpaTHol MaTpuubl. PaHr maTpuubl. PelueHne
CUCTEM NNHENHbIX YpaBHeHUN meTogom [raycca.

2

n32
BekTopHasi anrebpa

MNoagrotoBka K
NPaKTU4ECKOMY 3aHATUIO | BbluMCrieHne. BekTopHoe npousseaeHve. CBoNCTBa U

. BexTopbl. CkanspHoe npousseaeHune. CBoncTBa u

BblyMcneHve. FeoMeTpuyecknii 1 MexaHn4ecKui
CMbICIT BEKTOPHOTO Npou3BeaeHns. YCnosus
KOnnuHeapHoOCcTH BekTopoB. CMeluaHHoe
npoussegeHne. CBoMCTBa N BbIYUCNEHNME.
KomnnaHapHOCTb BEKTOPOB.

AHanutunyeckas
reomeTpus

CamocTosTensHoe
n3yvyeHmne TemMbl

Tema 3.1 YpaBHeHMe NSI0CKOCTU, MPOXOAsLLEN Yepes
OaHHYI0 TOYKY C 3aaHHbIM BEKTOPOM HOpMarnm.
OO6uee ypaBHeEHME NNOCKOCTU. YTon Mexay
NNOCKOCTSIMU. YCroBus napanienbHOCTu 1
nepneHanKynsapHOCTY NIIOCKOCTEN.

Tema 3.2. lNpsAmas B NpOCTPaHCTBE U Ha NNOCKOCTH.
BekTopHOE, KaHOHUYECKME 1 NapamMeTpuYeckme
ypaBHeHMs1 NpsiMoi. KaHOHUYeckne ypaBHEHMS!
KpVBbIX BTOPOro nopsigka




BeBenenue B
MaTeMaTU4ecKuin
aHanms

MNoagroToBka K
NPaKTU4ECKOMY 3aHATUIO
n33

Bbluncnenue npenenos.
JlnHenHas anrebpa. BBegeHue B MatemaTnyeckmi
aHanus

MoaroToBka K
KOHTponbHou paboTe
KP 1

JlnHenHas anrebpa. BBegeHue B MaTemaTnyeckmi
aHanu3

CamocTtoaTenbHoe
n3yvyeHne TemMbl

HenpepblBHOCTb 0TOBpaXKeHUst 1 YNCNOBOW OyHKLUM
OHOW N HECKOIbKUX NepeMeHHbIX. OfHOCTOPOHHME
npegenbl PyHKUMN B TOYKe. TOYKM pa3pbiBa hyHKLMK
1 nx knaccudukaums. CeoncTea MyHKLUNA,
HenpepbIBHbIX B TOYKE 1 Ha OTpeske.

MoaroToBKa K 9K3aMeHy

JlnHenHas anrebpa. BektopHas anre6pa.
AHanuTtudeckasa reometpus. BeegeHve B
MaTeMaTUYEeCKnin aHanua

Wtoro 3a cemecTp:

17

CemecTp 2

JnddepeHunansHoe
ucuncneHue

MoaroToBka K
NPaKTU4ECKOMY 3aHATUIO
na4

BbluncneHne nponsBoaHbIX YMCNOBOM PyHKLMK
O[IHOWM NepeMeHHON, NapaMeTpUYECKNX 3afaHHbIX
OYHKUNA, HEABHO 3afaHHbIX (OYHKLMNA.
Jlorapndpmunyeckoe anddepeHunpoBaHme.
BbluncneHne nponssogHoOM CROXHON PyHKUUN OAHON
nepemeHHou. BelumcneHve npom3BogHbIX U
AnddepeHumnanos BbICLLIMX NOPSAKOB OLHOW 1
HECKOMbKNX NEPEMEHHbIX.

WHTerpanbHoe
ncuymcrieHme

CamocTosiTensHoe
n3yyeHve Tembl

Tema 6.1. lNepBooGpa3Hasa 1 HeonpeaeneHHbIN
uHTerpan. OnepaTop UHTErPUPOBAHUS U €TO
cBovicTBa. Tabnua oCHOBHbIX hopMyr
WHTErpMpoBaHus. 3ameHa nepemMeHHbIX B
HeonpeaeneHHoM uHTerparne. VIHTerpupoBaHue no
yacTam.

Tema 6.2. OnpegeneHHbI uHTerpan. dopmyna
HbtoToHa-JlenbHuua. Teopema o NnponsBogHOM
MHTErpana no BepxHemy npegeny. 3ameHa
nepemMeHHol B onpeaeneHHoOM UHTerpane u
WHTErpMpOBaHUE No YacTaM.

OnddepeHumnansHbie
ypaBHeHWs

MNogroToBka K
NPaKTU4ECKOMY 3aHATUIO
Mn35

JInHenHble guddepeHumansHble ypaBHeHus |
nopsigka. YpasHeHuns bepHynnu.

YpaBHeHusi BbicLUMX nopsigkos. 3agaya Kowwwm.
MoHsTe o kpaeBbix 3agadvax. NHTerpmposaHue Y,
AOonycKaLWmx NoHmxkeHne nopsaaka. MNpumepsbl
PU3NYECKNX U IKOHOMUYECKUX 3aaad, MPUBOASILLINX K

ay.

CamocTosaTenbHoe
n3yvyeHne TemMbl

Tema 7.4. CTpykTypa 06LLErO pELUEHNUSI TMHENHOTO
opHopogaHoro 1Y. PelueHne nnHenHbIX OA4HOPOAHBIX
Y ¢ nocTosiHHbIMK Ko3abdpmumeHTamm. CTpykTypa
peLUeHnst MMHEeNHOro HeogHopoaHoro Y. JInHerHble
HeoaHopoaHble 1Y C NOCTOSAHHBIMU
KoadpmumeHTamm 1 ¢ NpaBom YacTbio
onpefeneHHoro Buaa.

10

MNoagroToBKka K
NpaKTU4EeCKOMY 3aHATUIO
Nn36

Yucnosble psgbl C NONOXUTENbHLIMU YSleHaMMU.
Mpur3HaKM cXo04MMOCTUN: HEOBXOANUMbIN, CPABHEHMS.
HocTaTouHble npusHaku: Janambepa, pagukanbHbIn
npuaHak Kowww, nHterpanbHbIv NpusHak.

MoaroToBka K
KOHTpOnbHOW paboTe
KP 2

WHTerpanesHoe ncuncnenne. AuddepeHumnansHbie
ypaBHeHuWs

CamocTosiTensHoe
n3yvyeHne TemMbl

Tema 8.3. 3Hakouepegyowmecs pagel. Teopema
JleitbHuua. 3HakonepeMeHHble psiabl. AbcontoTHasa n
YCIOBHas CX0AUMOCTb. PyHKLMOHaNbHbIE paabl,
obnacTtb cxogumocTn. PaBHOMepHas CXoANMOCTb.
Mpu3Hak BenepwTtpacca. CBoNcTBa paBHOMEPHO
CXOOsLLMXCS PSAOB

MoaroToBka K 3K3aMeHy

OudbdepeHumnansHoe ncuncnexme. MHTerpansHoe
ncuncnexve. JudpdepeHumansHbie ypaBHEHMS.
Pagbl.

10

Utoro 3a cemecTp:

52

CemecTp 3

Wtoro 3a cemecTp:

WUtoro:

88




5. MeToauueckue ykasaHusl Ans o6y4aroWwmxcsi No OCBOEHUI0 AUCUUNINHBI (Moayns)

1. MeToaunueckue ykaszaHusa npu paborte Ha nekuuu

[o nekumu cTyaeHT AOoMmKeH NPOCMOTPETb Y4EOHO-METOAMYECKYIO N HAYUYHYI0 nuTepaTypy No Teme nekuum
ans Toro, 4tTobbl MMETb NpeacTaBneHne o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUUN.

Mepen Havanom nekuumn obydvawowmmcsa cooblaeTca Tema nekuuu, nnaH, BOMpoChl, noanexaiwme
paccMOTPEHUI0, OOBOAATCSH OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbin maTepman, coobliaembin
npenogaeaTtenem, OOJPKEH He NpOoCTo npocnywmBatbest. OH JomkeH ObiTb aKTMBHO BOCMPUHAT, T. €. YCIbllaH,
OCMbICITIEH, MOHAT, 3addUKCUPOBaH Ha Oymare u 3akpenneH B namaTtu. MNpucTtynas K criyllaHuto HOBOro y4eBHoro
MaTepuana, Nnofie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee U3yveHHbIM. Cneasa 3a TEXHUKOW YTeHUsT Nekuum
(aKueHT Ha CyLEeCTBEHHOM, MOBbLILIEHME TOHA, WM3MEHeHWe puTMa, naysa u T. n.), HeobxoguMmo Bcnen 3a
npenogaBaTtenemM yMeTb BblOAENATb OCHOBHbIE KaTeropuu, 3aKOHbl M OMpedensiTb UX COAepxaHue, npobnemsl,
npeanonaratb MX BO3MOXHbIE pelleHus, gokaszatenbcTtBa WM BbiBOAbl. OcyllecTBnas Takylo paboTy, MOXHO
3HaunTenbHO o0bnerynte cebe noOHMMaHuMe yyebHOro Martepuana, ero KOHCMEeKTUpOBaHMe W [anbHewnllee
n3ydeHue.

2. MeToguyeckne yKkasaHusi Nnpy NOAroToBke U pabote Ha NPakKTUYECKOM 3aHATUMN

MpakTuyeckme 3aHATUS MO AUCUUNMAMHE NPOBOAATCA B UeNndAx BblpabOTKM NpakTUYECKUX YMEHUN U
nNpnobpeTeHns HaBbIKOB B peLleHnr NpodeccMoHarbHbIX 3a4au.

MogroToBka oGy4varoLEerocst kK NpakTMYEeCKOMY 3aHATUIO NMPOM3BOAMTCS MO BoMpocaM, pa3paboTaHHbIM ANd
Ka)XOoOM Tembl MpaKTUYECKUX 3aHATMR u (Mnn) nekumin. B npouecce noaroToBKM K MPakTUYECKMM 3aHATUAM,
Heobxogmmo obpaTuTe ocoboe BHMMaHUE Ha CaMOCTOATENbHOE N3YyYeHNEe PEKOMEHAOBAHHON NUTepaTypbl.

PaboTta cTyneHTOB BO BpeMsi MPakTUYECKOro 3aHATUSI OCYLLECTBMSIETCA Ha OCHOBE 3afaHwui, KOTopble
BblJaloTCcsl Oobyyawwmmca B Hadane unm BO BpPeEMs 3aHATUS. Ha npakTuyeckux 3aHATUsIX MpUBETCTBYETCA
aKTMBHOE y4acTue B 0OCYXOEHMM KOHKPETHbIX CUTyauni, CNOCOOHOCTb HAa OCHOBE MOJSTYYEHHbIX 3HAHWUIA HaxOAWTb
Hanbonee adpPEKTMBHbIE PELLUEHUSA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXOA4WTb MOME3HbIA AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHATMWA. Ha npaktuyeckmx 3aHAaTuAX obydarolimecs OOIMKHbI yMeTb BbipaboTaTb
onpeerneHHble pelleHnsa no obo3HavyeHHon npobneme. B 3aBMCMMOCTM OT CMOXHOCTW NpeanaraemblX 3agaHun,
uernen 3aHAaATMsA, obLen NnoaroToBkn obyyarolmxcs npenogaBaTeflb MOXeT noAckasatb 00yyaloWmMMcs anropuTtm
pelleHns UM nepBoe AewcTBMe, UNu ykasaTb obliee HanpasreHwe paccyxgeHun. [lonyveHHble pesynbTaThl
obcyxaaTcsa ¢ NO3NLUMA X ageKkBaTHOCTU N 3PAEKTUBHOCTY B PACCMOTPEHHON CUTyaLnn.

3. MeTopgunyeckue ykasaHusi N0 caMoCcTosiTeNIbHOM paboTte

OpraHusaumsa camocTosTeNbHON paboTbl 0ByYalLMXCA OPUEHTMPYETCA Ha aKTUBHble MeToAbl OBMageHus
3HaHUSIMK, pa3BUTME TBOPYECKNX CMOCOBHOCTEN, Nepexo OT MOTOYHOTrO K MHANBUAYaNM3npoBaHHOMY OByYeHUto C
yyeTom notpebHoCTel 1 BO3MOXHOCTel obyyatoLuerocs.

CamocTtosaTenbHas pabota ¢ yyebHuMkamu, y4ebHbIMM NOCOBUAMM, Hay4YHOW, CNPaBOYHOW nUTepaTypown,
mMaTepuanamm nepuvoguveckux usgaHui u MHtepHeta ssngetca Hanbonee aheKTMBHbIM METOAOM MOMyYeHUs
OOMONMHUTENbHBLIX 3HAHMIW, MO3BOMSET 3HaYUTENbHO aKTMBM3MPOBaTb MNPOLECC OBfageHus WuHdopmaumen,
cnocobcTByeT 6onee rnybokomy yCBOEHMIO u3ydyaemoro martepuana. Bce HOBble MOHATUA MO U3yvaemon Teme
HeobX0AMMO Bbly4YNTb HAU3YCTb.

CamocTosATenbHas paboTa peanusyeTcs:

® HEMNOCPEeACTBEHHO B NpoLecce ayauTOpPHbIX 3aHATUN;

® Ha NeKkumsax, NPakTUYECKUX 3aHATUSX;

® B KOHTaAKTe C npenogasaTenieM BHe pamMoK pacnucaHus;

e Ha KOHCyNnbTaumsx MO y4ebHbIM BOMpPOCaM, B Xode TBOPYECKUX KOHTaKTOB, MNpv NWKBMAALMU
3a00/KEHHOCTEN, NPY BbINOMHEHUN NHAMBUAYanNbHbIX 3a8aHui U T. 4.;

® B METOAMYECKOM KabuHeTe, AOMa, Ha kadeape nNpuv BbIMONHEHMN 06y4YatoWMMCH y4EBHbBIX U NPaKTUYECKNX
3ajav.

OdhekTnBHBIM  CPeACTBOM  OCYLLECTBMEHUS obyyawwmmca camocTosTenbHoW paboTbl  sBnAeTcs
3MNEeKTpOHHas MHopmMaunoHHo-obpa3oBaTenbHas cpeda YyHuMBepcuTeTa, KoTopas obecneymBaeTr JoOCTynm K
y4yebHbIM nnaHaMm, paboyum nporpammaM AMCUMMIuH  (Moaynen), MpakTWK, K W34aHWAM  3NEeKTPOHHbIX
BGUBNMOTEYHBIX CUCTEM.

4. MeTogmnyeckue ykasaHusi NPy HanMcaHUM KOHTPOJNIbHOMW pPaboThbl

CTpyKkTypa KOHTPOSbHOM paboThl:

* TUTYNbHbIN FINCT,

* Coiep>XaHNe KOHTPOSbHOM paboThl,

* OCHOBHas 4YaCTb KOHTPONbHOWN paboThl,

* BbIBOAbI MO paborTe,

* CMCOK NCMNONb30BaHHOW NUTEpaTypshI.

O6bem koHTpOnbHOM paboThbl 4o 15 cTpaHWL MaWMHONUCHOro TekcTa Yepes 1.5 nHTepsana. B koHTponbHoN
paboTe OOMKHO ObiTb OTPaXEHO yMEHWe cucTemMaTuM3npoBaTb, aHanuM3upoBaTtb, 0606waTh, AenaTb BbIBOAbI U
CBSI3blBaTb TEOPETMYECKME 3HAHMSA C NPaKTMKoW. B TekcTe HeoBXoaNMO BblIAENUTL OCHOBHbIE MAEWN U MPEaSIOXKNTb
COBCTBEHHOE OTHOLUEHME K HUM, OCHOBHbIE MOMOXEHWUS pPaboTbl XeraTenbHO WMMACTPUPOBaTL CBOMMM
npumepamn. B TekcTe HeobxoaMmo fenaTb CCbIIKM Ha MCNOJMb30BaHHYO NMTepaTtypy C ykasaHuem cTpaHuu. B
KOHTpOnbHOM paboTe JOMKHBI aKTUBHO MCMOMb30BaThCA HE MEHEE 3 UCTOYHUKOB.



6. lMepeyeHb yyebHOWN NUTEpaTypbl U Y4eOHO-MeTOOUYECKOro obecneyeHUs AN caMoCTOATENIbHOMN

paboTbl
Tabnuua 11
KHMXXHbIN Jlutepatypa
Ne ABTOp(bl), HAUMEHOBaHWe, MecTo, roa U3gaHus onn (Ko) ans
n/n (ecnu ecTb, ykasaTb «rpud») 3ne1<::ou y4yeGHas camocT.
pecypc (3P) paboThbl
1. AHTOHOBA, H.H. OnpeneneHHbi nHTerpan. MeToa. ykasaHus K napkTuy.
3aHATMAM U camocTosT. pabote ctyaeHToB / CamACA. Kad. BbiCLL. Ko +
maTematuku. — Camapa, 2005. — 46 c.
2. Monoea M.A. Beicluas maTtemaTuka: MeToanyeckne yKkasaHus K
BbIMONTHEHWNIO KOHTPOrbHbIX paboT r. Camapa, 2007 r. - 60 ¢ (pykonucHoe Ko +
nsgaHue)
3. Monosa N.A. MaTemaTtnyeckme metoabl 06paboTKM pesynbTaToB
3KCNepUMEHTa: METOAMYECKNE YKa3aHWs K MPaKTUYECKUM 3aHSATUAM, T. Ko +
Camapa, 2007 r. -20 c (pyKonvucHoe nsgaHue)
4. Kanpakbaes, AaT KpbiMoBMY. AHanuTuyeckas anrebpa n BektopHas
reomeTpus [TekcT]: y4eb. nocobue / Kanpakbaes, AaT KpbiMoBuY, Ko +
KynukoBa, Hatanbs AHaTtonbeBHa, YepHoBor, Munxamn AnekcaHaposuy;
Cr'ACY. Kadh. Bbicw. maTemaTuku. - Camapa, 2005. - 79c¢.
5. Eropoea, NpwuHa MeTpoBHa. Teopwusi BeposiTHocTen [TekcT]: ¢b. 3agay /
Eropoea, NpwuHa MeTposHa, H.B. KwHsaknHa, O. B. ®ageesa; CTACY. Kag. Kb +
BbicW. MaTeMaTuku. - Camapa, 2012. - 113 c.
ISBN 978-5-9585-0502-9
6. CnpaBoYHMK NO MaTteMaTuke (BTopoe usgaHve) [OneKTpoHHbIN pecypcl:
MeToamnyeckne ykasaHus/ — ONeKTPOH. TEKCTOBbIE AaHHble.— HXKHUN Ko +
Hosropog: Hwkeropoackuii rocyapCTBEHHbIV apXUTEKTYPHO-
cTpoutenbHbi yHuBepcuteTt, 96C ACB, 2010.— 53 ¢
7. ManaxoB A.H. MatemaTuka. Bbicluas maTtemaTtuka [QnekTpoHHbI pecypcl:
yyebHoe nocobue/ ManaxoB A.H.— OnekTpoH. TekcToBble AaHHble.— M.: Ko +
EBpasnnckmin oTkpbITbii MHCTUTYT, 2009.— 64 ¢
8. «MpakTukym no matematmke. Yactb 1 (MeToamyeckme ykasanHus). Cocr.:
M.HO.XnebHukosa, T.B.lLyBanosa; Camapck. roc. apx.- CTPOUT. yH- T., Ko
Cawmapa, 2014.
9. «MpakTrkym no matematumke. YacTtb 2 (MeTogmyeckme ykasanusi). Cocr.:
M.HO.XnebHukoBa, T.B.LLyBanosa; Camapck. roc. apx.- CTPOUT. yH- T., Ko +
Camapa,2014.

Hocmyn obyyarowuxcs k QP HTE CamlTY (elib.samgtu.ru) ocywecmensemcsi nocpedcmeom 3/1eKMpPOoHHOU
UHgbopmayuoHHoU obpazosamenbHoU cpedbl yHusepcumema u catima HTE Caml'TY o nnoa2uHy u naposo.

7. MNMepeyeHb UHHOPMALIMOHHBLIX TEXHONOMMI, UCMONb3yeMbIX MPU ocyLLecTBNeHnn o6pasoBaTenbLHOro
npouecca no gucuuniunHe (Moaysio), BKIo4vasi nepeydeHb NporpaMmMHoOro obecneyeHus

Mpyv  npoBedeHUM  NEKUMOHHbIX  3aHATUMI  WUCMONb3yeTcs  MyNbTMMeAuiHoe  oGopydoBaHue.
OpraHuzoBaHo B3aumofelcTBMe obydatollerocas W Mperogaeatenss C  MCMNOSIb30BaHWEM  3NEKTPOHHOM
MHcbopMaLMOHHOI 06Gpa3oBaTenbHON cpeabl yHUBepcuTeTa.

MporpammHoe obecnevyeHue

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MNpaBooGnapatennb NPOUCXOXKAEHUSA
HasBaHue (NM1ueH3noHHoe nnmn cBob6oaHO
n/n (nponsBoguTens) (MHOCTpaHHOEe unu
pacnpocTpaHsemoe) OTEUECTBEHHOE)
1. |TekcToBbIM peaakTop LibreOffice cBoboaHoe nporpammHoe
LibreOffice Writer v.6 u obecneyeHne,
BbllLE pacnpocTpaHsieTcs nog
nuueH3nen GNU LGPL
2. |TabnuuyHbIn pegakTop LibreOffice cBobogHOE NporpaMMHoe
LibreOffice Calc v.6 v BbilLe obecneuveHue,
pacnpocTpaHsieTcs nog
nuueHsnen GNU LGPL
3. |CpenctBo co3gaHns u LibreOffice cBobogHOE nporpaMMHoe
JeMOHCTpaunm npeseHTauui obecneveHue,
LibreOffice Impress pacnpocTpaHsieTcs nog
nuueH3nen GNU LGPL




8. MepeyeHb pecypcoB MH(POPMALNOHHO-TENEKOMMYHUKaLMOHHOW ceTn «MHTepHeT»,
npodeccuoHanbHbIX 6a3 AaHHbLIX, UHPOPMALIMOHHO-CMPaBOYHbLIX CUCTEM

Tabnuua 13
:ﬁl HanmeHoBaHue Kpatkoe onucaHue Pexum poctyna
1 | 3neKkTpoHHO-6MBnNnoTeyHas cuctema OneKTpoHHO-6MbNnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OnekTpoHHO-6MbnmnoTeyHasn cuctema OneKTpoHHasn GubnmnoTteka https://elib.samgtu.ru/
CamlTY CamlTY
2 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HEOOBX0AMMOM ANs OCyLLeCTBNeHUA obpa3oBaTesibHOro
npouecca no gUcuuninHe

JleKUMOHHbIe 3aHATUA

AyanTopum Anst NEKUMOHHbBIX 3aHSATUA YKOMMIIEKTOBaHbI MeBGENbI0 M TEXHUYECKUMW CPEACTBAMMU OBYyYeHHUs,
crnyxawummn anst npeacTta.neHns yvyebHon uHdopmaumn Gonblioi ayauTopun (Habopbl OEMOHCTPALMOHHOIO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCckUX 3aHsATUI YKOMMIIEKTOBAHbI CNELManM3mpoBaHHON MeBenbio N TEXHUYECKUMU
cpeacTBaMmu 0byyeHus (NPOEKTop, aKpaH, KOMMbLITEP/HOYTOYK).

CamocTtosATenbHas pabora

MomelieHna ang camocTosiTenbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOW C BO3MOXHOCTbIO
noaknoyeHns k cetu «VIHTepHeT» M OOCTYyNoM K 3NEeKTPOHHOM WHOopMaunoHHO-0bpa3oBaTenbHOM cpeae
CamlITY:

e METOAMYECKUI KabuHeT (aya. 9).

10. ®PoHA OLEHOYHLIX CPenCcTB MO AUCUUNIINHE

®OHA OLEHOYHbIX CpeAcTB ANS MNPOBEAEHMS TEKYLLero KOHTPOSs YCNeBaeMOoCTM U MPOMEXYTOYHOM
aTTecTauuu npeactaeneH B MpunoxeHun 1.

MOMHbIN  KOMMMEKT KOHTPOSIbHbIX 3adaHuii UM WHbIX MaTepuanoB, HeoGXOAMMbIX ANs OLEeHWBaHWS
pe3ynbTaToB OOYy4YeHWs MO AMCUWMNIIMHE, MpakTMKe XpaHuTca Ha kadeape-paspaboTumke B OymMakHOM U
3MEeKTPOHHOM BUAE.




MpunoxeHwue 1

®doHA OLEHOYHbIX CPeACTB ANA NPoBeAeHUs TeKyLero KOHTPOns ycrneBaeMocTu u
NPOMEXyTO4YHOM aTTecTauum

no gucumnnuHe

B1.0.02.01 «Bbicwiaa maTemMaTuka»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO
HanpaBneHHoCTb (Nnpocmnb) BopocHabxeHne u BogooTBegeHue
KBanudukaums 6akanaBp

dopma o6yueHusn OYHas

Noa Hayana NnoAroToBKuU 2020

Bbinyckarowan kacpeapa CtpouTtenscTBo
Kacdenpa-paspabotumk CTtpouTtenscTBO

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

dPopma KOHTpOIA (NpomexyTovHas
aTTecTauums) 3K3aMeH, 3K3aMeH, 3a4eT




1. NepeyeHb KOMNETeHUMA, MHOUKATOPOB AOCTMXKEHMSI KOMMETEHUUI U NPU3HAKOB NpPosIBNeHUs
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
obpasoBaTenbHON NporpaMmbil

VHMBepcaanble KomMneTeHUunn

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

MOUCK, KPUTUYECKUI
aHanu3 u cuHTe3s
MHPOpMaLWK, NPUMEHSITb
CUCTEMHbIii noaxod ans
peLLeHst MOCTaBMNeHHbIX
3agay

AHanuaupyeT 3agaqy;
Bbloenss ee 6a3oBble
cocTasnsawLwmne

3HaTb: MeToauKM noucka; coopa
1 06paboTkm nHpopmauuu;
MeTO[, CUCTEMHOIO aHanmsa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOLMNKM
nowucka; cbopa; obpaboTku
UHMOPMaLMn; CUCTEMHBIN
noaxopn Ans pelleHust
nocTaBneHHbIX 3aaay u
OCYLLLECTBNSATb 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 MHOopMaLUK;
METOAMKON CUCTEMHOIO Noaxo4a
ONS pelleHns NocTaBneHHbIX
3agay

YK-1.2

Onpegenser;
VHTEpPNpeTUpyeT n
paHxupyeT
MHOpMaLMIO;
Tpebyemyto ans
peLLeHNst NOCTaBMEHHOMN
3agayu

31YK-1.1

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

Y1 YK-1.2

YMeTb: NPUMEHSTb METOAMNKM
nowucka; cbopa; obpaboTku
UHMOPMaLMW; CUCTEMHBIN
noaxopn Ans peweHust
NnocTaBneHHbIX 3aaay u
OCYLLLECTBNSATb KPUTUYECKUIA
aHanu3 u cMHTe3 MHopmaLuu;
Nony4YeHHON N3 akTyanbHbIX
POCCUINCKMX 1 3apyBexHbIX
WCTOYHMKOB

B1 YK-1.3

BnapeTtb: meTogamu novcka;
cbopa n 0bpaboTky;
KPUTUYECKOro aHanmsa u
CUHTE3a MHopMaLmK;
METOAMKON CUCTEMHOrO noaxoaa
ONS pelleHnst NoCcTaBneHHbIX
3agav

YK-1.3

OcyuiecTBnsieT Nouck
MHdopmaumm ana
peLLeHnst nocTaBreHHoM
3a4a4m No pasnmyHbIM
TMnam 3anpocos

31YK-1.1

3HaTb: MeTOAMKM Nouncka; cbopa
1 06paboTkn MHpopmauuu;
MEeTO[, CUCTEMHOIO aHanmsa

Y1 YK-1.2

YMeTb: NPUMEHSATb METOLMKM
noucka; cbopa; o6paboTku
WHopMaLK; CUCTEMHBIN
noaxon ANns peweHust
MocTaBneHHbIX 3agay u
OCYLLLECTBNSATb KPUTUYECKNIA
aHanu3 u cMHTe3 MHopmaLuu;
Nony4YeHHON N3 akTyarnbHbIX
POCCUIACKMX U 3apyDBexkHbIX
WCTOYHMKOB

B1 YK-1.3




BnapeTb: MeTogamu noucka;
cbopa n 06paboTku;
KpUTUYECKOrO aHanusa u
CUHTE3a MH(opMaLuK;
METOAMKON CUCTEMHOrO noaxoaa
ONS peLleHnst NoCTaBNeHHbIX
3agav

YK-1.4

PaccmatpuBaet u
npeanaraeT BO3MOXHbIe
BapVaHTbl peLLeHnst
NnocTaBNEHHON 3a4auu;
OLeHuBast Ux
[OCTOMHCTBA U
HepocTaTkm

31YK-1.1

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

Y1 YK-1.2

YMeTb: NPUMEHSATb METOLMUKM
nowucka; cbopa; obpaboTku
UHMOPMaLMW; CUCTEMHBIN
noaxopn Ans peLleHust
nocTaBneHHbIX 3agay u
OCYLLLECTBNATb KPUTUYECKNIA
aHanu3 u cMHTe3 MHopmaLun;
Nony4YeHHON 13 akTyarnbHbIX
POCCUINCKMX 1 3apyBexHbIX
WCTOYHMKOB

B1 YK-1.3

BnapeTtb: meTogamu noucka;
cbopa n 0bpaboTku;
KPUTUYECKOro aHanmsa u
CMHTE3a MHopMaLu;
METOAMKON CUCTEMHOrO noaxoaa
ONS pelleHns NocTaBneHHbIX
3agav

O6wwenpodeccuoHanbHble KOMMEeTEHUUN

Tabnuua 2

Koa u HanmeHoBaHue

Koa HanmeHoBaHue KoMneTeHLUN MHAMKaTOpa AOCTUXKEHUs Pe3ynbTatbl 06y4yeHus
KOMMeTeHLUU
KOMMeTEeHLUn
OrnkK-1 CnocobeH pelaTtb 3agayn OlnkK-1.4 34 OMNK-1.1

I'IpOCbeCCVIOHaJ'IbHOVI AeATEeNTIbHOCTU
Ha OCHOBE UCMNOJiIb30BaHNA
TeopeTU4eCcKkmnx n NpakTn4yecKnx
OCHOB €CTECTBEHHbIX U
TeXHUYECKUX HayK, a TaKkkKe
MaTtemMaTu4ecKoro annaparta

MpencraBneHne 6a30BbIX Anst
npodeccrnoHanbHon cgepsbl
hu3n4ecKmx NpoLeccoB n
SIBIEHUI B BUAE
MaTemaTnyeckoro(mx)
ypaBHeHusA(1)

3HaTb: basoBble ans
npodeccmoHanbHon cgepsbl
PU3N4ECKNX NPOLECCOB U SBNEHNN
B BUAe MaTeMaTn4eckoro(mx)
ypaBHeHWA(1)

Y4 OMNK-1.2

YmeTb: MNpeacTtaenaTe 6a3oBble
Ons npodeccrmoHanbHon caepsbl
PM3MYECKMX NPOLECCOB U ABMEHUN
B BUAE MaTeMaTU4eCcKoro(1x)
ypaBHeHuWs(1)

B4 OMNK-1.3

Bnagetb: MeTogukon
npeacTaBneHns 6a3oBbIX A4S
npodeccroHansHon cdepbl
PM3MYECKMX NPOLECCOB 1 SBNEHNN
B BUAE MaTeMaTU4eCcKoro(mx)
ypaBHeHusi(1)

OnNnK-1.6

PelwleHne nHxXeHepHbIX 3agad C
MOMOLLIbIO MaTeMaTUYEeCKOro
annapaTa BEKTOPHOW anrebpbl;
aHannTUYeCcKon reomeTpun n
MaTeMaTU4ecKoro aHanusa

36 ONK-1.1

3HaTb: MaTemaTnyeckuii annapar
BEKTOPHOM anrebpbl;
aHanuTU4YecKon reomeTpumn n
MaTeMaTU4eckoro aHanusa

Y6 OlNK-1.2

YmeTb: PeluaTtb MHXEHEPHbIE
3a4a4u c NOMOLLbH
MaTemaTM4yecKkoro annapara
BEKTOPHOM anrebpbl;
aHanuTU4YecKon reomeTpumn n
MaTemMmaTU4eCcKoro aHanmsa

B6 OIK-1.3

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




aHannTUYeCcKon reomeTpun u
MaTeMaTu4eCckoro aHanumsa

OnK-1.7

PelueHne ypaBHeHui;
ONMCbIBaKOLLNX OCHOBHbIE
dusnyeckmne npoweccsl; ¢
npUMeHeHneM MeToA0B
TNIMHENHOW anrebpbl 1
MaTeMaTM4Yeckoro aHanusa

37 OMNK-1.1

3HaTb: MeToabl MMHENHOMN
anrebpbl U1 MaTemMaTUYECKOro
aHanmsa

Y7 ONK-1.2

YMeTb: Pewartb ypaBHeHuUs;
OMNUCbIBAOLLIME OCHOBHbIE
duanyeckne npoLeccol; ¢
npUMeHeHneM MeTOA0B MHENHON
anrebpbl U1 MaTemMaTUYECKOro
aHanmsa

B7 OMNK-1.3

BnapeTtb: MmeToamkon peLueHns
YPaBHEHWI; ONMUCbIBAIOLLIMX
OCHOBHbIe (hM3nYeckmne npoLecchl;
C NpMMEeHeHeM MeTOO0B
JIMHEHOW anrebpbl 1
MaTemMaTU4eCKOro aHanmaa

OrMK-1.8

O6paboTka pacHeTHbIX 1
SKCnepuMeHTarnbHbIX AaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKUMM
mMeTodamu

38 OMK-1.1

3HaTb: OCHOBHbIE BEPOSTHOCTHO-
cTaTUCTUYECKME MEeTOoAbI
00paboTku pacyeTHbIX U
3KCMepUMEHTanNbHbIX AaHHbIX

Y8 OMNK-1.2

YMeTb: npoBoanTb 06paboTky
pacyeTHbIX U 3KCNepUMEeHTarbHbIX
AaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKMMU MeToAaMun

B8 ONK-1.3

BnapeTb: MmeToankon obpaboTku
pacyeTHbIX U 3KCNIepUMEHTaNbHbIX
[AaHHbIX BEPOSITHOCTHO-
CTATUCTUYECKUMM MeTOZaMuU

I'Ipoqoeccvaan bHbl€ KOMNeTeHUNn
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1, YMEHUM,

2. TunoBble KOHTPOJIbHbIEe 3aJaHUs UMU UHble MaTepuarnbl, HeO6XoAUMble ANsl OLLeHKU 3HaHU
HaBbIKOB U (UNK) onbiTa AeATENLHOCTU, XapaKTepusyrlLuue npouecc (0OpMMpPOBaHUSA KOMMNETEHLUI B Xxoae

0CBO€HMA obpa3oBaTenbHON NPOrpaMmbI

2.1. ®opMbI TeKyLero KOHTPONs ycrneBaeMocTu

CemecTp 1



Ne pasnenos Ne (ykasaTe BUA) HaumeHoBaHVe oLEeHOYHOro cpeacTBa (pelleHue 3aaau, Kon
(sTanos 3aHATUSA 6 6 6
opMMpoBaH KOHTponbHasa paboTta, oTyeT nNo nabopaTopHbIM paboTam, KOHTpOnupye
ua TECTUPOBHUE, KypcoBas paboTa (NpoekT), pedepat 1 ap.) MoW
KOMMeTeHUMM) KOMMeTeHummn
1 2 3 4
1 1 Ne1, M3 Ne1 Bbluncnenve onpenenutenei 2 n 3 nopsiakos. PelueHne cuctem YK1, OlNK1
NVHEeNHbIX ypaBHeHun metogom Kpamepa. flenicteus ¢
maTpuuamu. ObpaTHaa maTpuua. PelueHne cucteM nMHenHbIX
YypaBHEHWI C MOMOLLbI0 obpaTHOW MaTpuubl. PaHr matpuubl.
PelueHne cuctem nuHeriHbIX ypaBHeHUn meTodom [raycca.
2,3 T Net, M3 Ne2 BekTopsl. JInHeiiHbIe onepaLmm Haa BekTopamu. CkansipHoe YK1, OrK1
npousseaeHne BeKTopos. BekTopHoe 1 cmellaHHoe
npoussBeaeHne BEKTOPOB. YCrNoBUSA KONMMHEapPHOCTU U
KOMMNNaHapHOCTW BEKTOPOB.
4 1 Ne2, M3 Ne3 Bbluvcnenve npenenos. HeonpeaeneHHOCTH BUAA: YK1, OlNK1
= LI
-, .o .
2HGh-b o=
Bbluncnenune npegenos. HeonpeaeneHHocTn Buaa
1 U" 'x."“
[MepBbIi M BTOPOW 3amevaTenbHble npeaensl. Beluncnenne
npeaenos C NOMOLLbIO 3KBUBaNeHTHbIX BM.
1 M3 Ne6 KoHTponbHasn pabota Ne1 OcHOBbI NIMHEHOW, BEKTOPHOM YK1, OlNK1
anrebpbl 1 aHaNUTUYECKON reoMeTpUn.

O6pasey MHAUBUAYanbLHoro 3agaHusa Ne1

1 [aHa cuctema Tpex SIMHENHbIX yPaBHEHUI C TPEMS HEM3BECTHbIMU. TpebyeTcsa HaWTU ee peLleHne C MOMOLLBIO:
a) popmyn Kpamepa; 6) maTpmiHoro metoza, B) metogom raycca.

X +2- 3 =3
3% - x,+ 26 =2 1

12¢; + X, +3x; =1,
%-xl+2x2-2x3:-1;

[ Xy = 2%y + 3% =2

1.1 2.

G Xt =3
1.3.H 1 ! 3 1.4.

0 X +2¢, - 3%, =2,
H ) +3%, - X3 =0;
[ %920~ 251
O6pasen HHIAUBHIYAILHOTO 3aMaHus Ne2

1. DaHbl KooOpAMHaTLI BEPLUWH NMMpaMuabl AlA?A?A*‘CpeACTBaMM BEKTOpHOW anrebpbl HaWTU: a) AnuHy pebpa;
0) yron mexay pebpamum (¢ TOYHOCTbIO 40 1°); B) nnowagp rpaHu; r) o6bem nupamugpl.

BapI/IaHT A1 Az A3 A4

1 (4;2;5) 0;7;2) 0;2;7) (1;5;0)




2 (4; 4; 10) (4;10; 2) (2;8;4) (9; 6; 4)
3. (3;5;4) (8;7;4) (5; 10;4) (4;7;8)
4 (4;6;5) (6;9; 4) (2;10; 10) (7;5;9)

2. [laHbl BEKTOPbI

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

3’ B HekoTOpOM Gaaunce. MokasaTb,

YTO BEKTOPbI a, II:""1"'::'06pa3y+0T ©asunc 1 HanTu KoopAaMHaTbl BEKTopa d 510m Gasmce.
Bapuant o 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;-135-13)

3 (8:2;3) (4,6;10) G-21)  [(7:411)

4 (10;3;1) (1;4;2) (3;9;2) (19;30;7)

o + - _
3.1 YpaBHeHu1e OfHOI U3 CTOPOH KBaapata 3y-5=0 CocTaBuTb ypaBHeHMe Tpex OCTanbHbIX CTOPOH
kBagpaTta, ecnum (-1;0) - Touka NnepeceyveHuns ero gnaroHanen.

3.2. [laHbl ypaBHEHUSA OOHOM M3 CTOPOH pomba x- 3y+10 _EII/I O[HOW N3 ero AnaroHanemn Xx+4y- 4 _'D,
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 O4HOW 13 ero

avaroHaneit X - 4=0 HanTn koopavHaThl BEPLUMH napannenorpamma.
3.4. [aHbl ABE BEPLLUHBI Al- 3;-3) " B(s;- 1) D(4;3)

CocTaBuTb ypaBHEHMS €ro CTOPOH.

, W TOYKa nepece4vyeHnd BbICOT TpeYroJibHUKa.

KoHTponbHas pabota Ne1.
OcHoebl nuHeliHol, 8eKMOPHOU an2ebpbl U aHasIUMuU4YecKoll 2eomMempuu.

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

Bblumcnntb Tpemst cnocobamm.
1) no onpepeneHuio;
2) pasnoXxeHWem no arieMeHTaM BTOPOW CTPOKM, a 3aTEM MO afieMeHTam TpPeTbero cTonbua;
3) cosgaHMem Hynew B 0OHOW CTPOKe (MNn B OOHOM 13 CTON6LOB).

PelweHne.

1) no onpeneneHuio;

Onpepenurens paBeH CymMe Npon3BeLeHUN 3NeMEHTOB Kakon-HNOyab CTPOKM Mnu ctonbua Ha mx
anrebpaunyeckne gOMNOJHEHUS, T.€.

D=a’A" +alAD + . .+a? A7
roe io — mkcnposaHo.

Hanpgem onpegenuternb, UCMONb30BaB pasnoXeHne no cronbuam:
MwHop ansa (1,1):
BbluepkuBaem 13 matpuubl 1-10 CTpPoky 1 1-11 ctonbeL.

41115
6|72
3,51

72
Monyyaem: A1 = )5 1

Hangem onpegenvtens A4ns 3Toro MMHopa.
A11=(7+1-52)=-3

MwuHop ans (2,1):

BbluepkuBaem 13 Mmatpuubl 2-10 CTPOKY 1 1-11 cTonbeL.



1
Monyyaem: Az1 = )5? |

Hangem onpegenutens Ang aToro MmHopa.
A21=(1+1-55)=-24

MwuHop ans (3,1):

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

415
6|72
3.5 1

1
Monyyaem: Az = |72

Haigem onpegenutenb Ans aToro MuUHopa.
As1=(1+2-7+5)=-33
OnpepenuTens:
A= (-1)(-4) ¢ (-3)+(-1)2%(-6) * (-24)+(-1)313 « (-33) = (-4) * (-3)-(-6) * (-24)+3 * (-33) = -231

2) pas3noxeHneM Nno anemeHTam BTOPOW CTPOKW, a 3aTeM Mo afieMeHTam TpeTbero cronbua;
Hangem onpegenuternb, UCMONb30BAB Pa3foXeHne No BTOPON CTPOKE:
MwuHop ans (2,1):
BbluepkuBaem 13 matpuubl 2-10 CTPoOKy 1 1-n ctonbeu.

4115
672
351

1
Monyyaem: Az1 = )5:?

Hangem onpegenutens 4ns 3TOr0 MMHOpA.
A21=(1+1-5+5)=-24

MwvHop ans (2,2):

BbluepkuBaem 13 matpuubl 2-10 CTPOKY 1 2-n cTonbeu.

4115
6 7|2
351

-4
Monyyaem: Az = )3 i

Hangem onpegenutens 4ns 3TOr0 MUHOpA.
A22=((-4)*1-35)=-19

MwuHop ans (2,3):

BbluepkuBaem n3 matpuubl 2-10 CTPOKY 1 3-11 ctonbe.

4115
6|72
351

41
Monyyaem: A2z = )3 5

Hangem onpegenutens Ans 3TOr0 MUMHOpA.

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

Onpegenutens:

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

MwuHop ans (1,3):

BbluepkuBaem 13 matpuubl 1-10 CTpoky 1 3-n ctonbe.

4115
6| 7|2
351

-67
Monyyaem: A13 = )36 5



Hanpem onpegenutens Anst 3TOro MMHopa.
A13=((-6)*5-3+7)=-51

MwuHop ans (2,3):

BbluepknBaem 13 MaTpuubl 2-10 CTPOKY U 3-1 cTonbeLl.

4115
6 72
3]5 1

Monyyaem: Az;3 = );é

Hangem onpegenutens Ang aToro MmHopa.
A23=((-4)*5-31)=-23

MwHop ans (3,3):

BbluepknBaem 13 Mmatpuubl 3-10 CTPOKY U 3-14 cTonbeL.

4115
6 72
3]5 1

Monyyaem: Asz = )g%

Harigem onpegenuTens Ans aToro MUHopa.

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

Onpepenurens:

A = (-1)1%35 o (-51)+(-1)?*32 « (-23)+(-1)3*31 » (-22) = 5 » (-51)-2 « (-23)+1 + (-22) = -231

3) cosgaHmem Hynew B 0QHON CTPOKe (MM B OAHOM M3 CTON6bUOB).
PaboTtaem co ctonbuom Ne1
YMHOXMM 2-t0 cTpoky Ha (k = 3 /6 = 1/2) n pobasum K 3-i:
-4 1 5
-6 7 2
0 1y, 2

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

-4 1 5
0 11/2 —11/2
0 1y, 2

PaboTtaem co cton6uom 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,

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

3agaya Ne2.
[Moka3aTb COBMECTUMOCTb CUCTEMBI NNHENHBIX YPaBHEHUI U HANTWN ee peLLeHne TpeMs MeTodamu.
2X1+3X2+4X3=7
6X1+X3=6
4X1+2X2+X3=8
1) no cpopmynam Kpamepa;
2) wmetogom laycca;
3) c nomoLblo o6paTHOM MaTpuLbl.
BbINONHWUTL NPOBEPKY pesynbTaTa.
PeweHue.
1) no copmynam Kpamepa;
Cucrtema coBmecTHa Torga v TOSbKO TOrAa, Korga CUCTEMHLIN (TMaBHbIA) ONpeaenuTenb He PaBEH HYIHO.

234
Onpegenutens (6 01 j

421
A=2+(0+1-21)-6(3+1-24)+t4+(3+1-0-4)=238
3ameHum 1-bii cTonbew maTpuubl A Ha BEKTOp pesynbTaTta B.

7134
6 01




' 8l2 1
Haﬁ,ﬂ,eM onpepgennTenb I'IOJ'Iy‘-IeHHOIZ MaTpuubl.
A1 = (-1 lantAn + (-1)?2FlaziAa + (F1)3HlasiAzn = 7« (0 1-2+1)-6(31-24)+8+(3+1-0+4)=40

X1 = % = % =1.05

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

Hanpem onpegenvtens NnonyyYeHHON MaTpulbl.
Az = (1) *lanAar + (-1)?* taziAz + (-1)3*lasiAsi =2+ (62 1-81)-6+(7+1-84)+4+(7+1-64)=78

X2 = % = % =2.05

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

Hangem onpegenutens NONy4YeHHON MaTpuLbl.
Az = (1) *lanAar + (-1)?* tazAzr + (-1)3*1a31A31 =2+ (02 8-26)-6 (3 8-2+7)+4 +(3+6-0+7) =-12

X1:K:§:1.05
_A2_78 _

X2 =73 —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
[ocl ) N

meTogdom [aycca;
3anuwem cuctemy B BUe 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 1-0M:

0911\/15
601 6
421 8

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

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

YMHOXMM 1-yt0 CTPOKY Ha (12). YMHOXUM 2-yto cTpOKy Ha (9). Jo6aBmM 2-yto CTPOKY K 1-0M:

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 - (2x2 + x3)]/4
M3 1-0i1 CTPOKM BbIpaXXaeMm X3
-36

3=~ -0.316
M3 2-0i1 CTPOKM BbIpaXaeMm Xz
_-24 - (-2)+(-0.32) -24.632 _
X2 = 12 =71 - 2.053
M3 3-0i1 CTPOKM BbIpaXaeMm X1
_8- 2+2.05 - 1+(-0.32) _4.211 _ 1053

X1 4 4



3) ¢ nomoLbo obpaTHON MaTpULbI.
O603Haum yepe3 A — maTpuy KOahPULMEHTOB NPU HEU3BECTHLIX; X — MaTpuuy-ctonbdew
HensBecTHbIX; B - maTpuuy-ctonbew cBo60HbBIX YNEHOB:

234
601
421

BekTop B: B™=(7,6,8)
C yyeToM 31X 0003HAYEHMIN JaHHas CUCTEMA YPaBHEHUI MPUHMMAaET CriedyroLLyo MaTpuyHyo opmy:
A*X =B.
Ecnu matpuua A — HeBbIpOXAEHHas (ee onpefennuTenb OTIIMYEH OT HYMs, TO OHa MMeeT obpaTHyto
maTpuuy Al. YMHOXMB 06Ge YacTu ypaBHeHus Ha Al nonyumm: A-T*A*X = A 7B, A" T*A=E.
Cuctema Gypet MMeTb peLLeHue, ecrniv onpeaenutens MaTtpuvubl A OTNIMYEH OT HynS.
Utak, onpepenutens 38 # 0, noaToMy npogorkaem peleHue. [ina atoro Hangem obpaTHyo MaTpuly
yepes anrebpandeckne OOMNOMHEHUS.
MMycTb MeeM HeBLIPOXAEHHYIO MaTpuuy A:
ai1 aiz ais
A:(aﬂ a2 azs j
asi as2 ass
1(A11 Az1 Ale
Torpa: Al= A A1z A2z Az
A1z A2z Az
roe Aij — anrebpanyeckoe JOMNONHEHWE anemMeHTa aj B onpegenuTene matpuubl A, KOTOpoe ABnsieTcs
npou3BefeHneM (—1)* Ha MyuHOp (onpegenuTens) N-1 nopsiaka, NonyyYeHHbIV BblYePKUBAHWEM i-U CTPOKU U j-20
ctonbua B onpegenutene matpuubl A.
TpaHcnoHMpoBaHHas MaTpuua K matpuue A nveet BUA:

264
A™={302
411

Bbluncnsem anre6pawqecme OONOoJNTHEeHuA.
02

ATLa=(-1) |1 ] A11=(0+1-1+2)=-2
AT12=(-1)1+2 ji A12=-(3+1-4+2)=5
ATy 3=(-1)1+3 22 A13=(3+1-4+0)=3

ATz1=(-1)2 ?‘l‘ A2a=-(6+1-1+4)=-2
ATy =(-1)2+2 421‘11 A22=(2+1-4+4)=-14
ATz3=(-1)2*3 i? A23=-(2+1-4+6)=22
ATz1=(-1)31 3‘2‘ A31=(6+2-0+4)=12
AT30=(-1)3+2 :2),‘2‘ A32=-(2+2-3+4)=8
AT33=(-1)3*3 ég A33=(2+0-3+6)=-18

M3 nony4yeHHbIX anrebpanyecknx AONOMHEHUA COCTaBUM NpUcoeanHeHHyo matpuuy C:

25 3
c:[-z -14 22 J
128 -18
Bblumcnum oGpaTtHyto MaTpuly:

(25 3
Al=ze -2 -14 22

38 128 -18
BekTop pesynbTaTtoB X
X=A1l.B

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

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

X=24

35 | (27)+(-14:6)+(22:8)

(12:7)+(8+6)+(-18+8)



40
1
X==51|78 j
38 (-12

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

X2=78 [ 36=2.05

X3="12 [ 3g=-0.32

3apava 3.

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

1)
2)
3)
4)
5)

6)
7

anuHy pebpa AB,

yron mexay pebpamu AB u AD
nnowaae rpaHu ABC

obbem nupamuibl

ypaBHeHue npsmon AB

ypasHeHue nnockoctn ABC
ypaBHEHWE BbICOTbI, ONYLLEHHOW M3 BepLnHbl D Ha rpaHb ABC

CpenaTb YepTex.

PelwweHne.

1)

KoopauHaTtbl BEKTOPOB Haxoaum no cgopmyne:
X=Xj-Xi; Y =VYj-Vi; Z=2-Zi

3geckb X,Y,Z koopauHaTbl BEKTOPA; Xi, Vi, Zi - KOOpAUHATLI TOUKU Ai; X;, Vi, Zj - KOOPAUHATLI TOYKU Aj;
Hanpwumep, onsa sektopa AB

X=Xe-X1;,Y=Y2-Y1;,Z2=22-21

X=7-(-3)=10; Y =6-5=1; 2=7-7 =0

AB(10;1;0)

AC(-2;2;1)

AD(0;-14;1)

BC(-12;1;1)

BD(-10;-15;1)

CD(2;-16;0)

anvHy pebpa AB,

OnuHa BekTopa a(X;Y;Z) BbipaxkaeTcsi Yepes ero koopanHaTbl (HOPMYION:

la] = X2 + Y2 + 72

|AB| =+/102 + 12 + 02 = /101 = 10.05

2)

3)

yron mexagy pebpamu AB n AD

Yron mexay Bektopamu ai(Xi;Y1;Z1), az(Xz2;Y2;Z2) MOXXHO HANTW No chopmyne:
__aia2

%Y Tlaul - Jael

roe aiaz = XaXe + YiYo + Z1Z>

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

|AD| = /02 + 142 + 12 =+[197 = 14.036

100+1(-14)+0-1 — .0.0993
101 /197

y = arccos(0.099) = 95.699°

cosy =

nrowanb rpaHn ABC
Mnowaab rpaHn MOXHO HarTu nNo popmyne:

1 .
=51l - bl sin y

roe siny =4/1 - cos y?
Hangem nnowagb rpaHn ABC
Hangem yron mexay pedpamu AB(10;1;0) n AC(-2;2;1):
IAC| =+[22+22+12=1[0=3
cos y =10-(-2)+1-2+0-1 - 0597
1013
siny =41-0.5972 = 0.802
Mnowaakb rpaHn ABC




1 . 1
Sagc = §|AB| * |AC| siny = > 101 - \/5 +0.802 =12.093
Harpem nnowiaab rpaHy ¢ y4€TOM reOMeTPUYECKOro CMbICIia BEKTOPHOrO NPOU3BEeaEeHMS:
= %| AB x AC |

BekTopHoe nponsBeneHue:

i jk
1010
221

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

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

4) obbem nupamugbl

O6bem Nupamnabl, NOCTPOEHHbIN Ha BekTopax ai(Xi;Y1;Z1), a2(X2;Y2;Z2), as(Xs;Y3;Z3) paBeH:
X1Y1Z1
X2 Y2 Z2
X3 Y3 Zs
Haxogum onpegenuTenb MaTpuubl
A=10°+(21-(-14) * 1)-(-2) * (1 = 1-(-14) * 0)+0 * (1 = 1-2 « 0) = 162
1 101 O
5 22 1
0 -141

V =

5) ypaBHeHue npssmon AB
Mpsamas, npoxogawasn yepes Toukm Ai(X1; y1; 1) U Ax(Xz; Yz2; Z2), NPeAcTaBnNAeTCa ypaBHEHUSAMM:
X-X1 _Y-Vy1_Z-Z1
X2-X1" Y2-Y1 Z2-21

YpaBHeHue npsamon AB(10,1,0) : X1+03 = y15 = 207
6) ypaBHeHue nnockoctn ABC

Ecnu Toukm Ai(X1; y1; 21), A2(X2; Y2; 22), As(X3; Y3; Z3) HE NexaT Ha OgHOW NPSIMOK, TO NpoxoasiLiasi Yepes
HWX MIIOCKOCTb NPeACTaBNsieTCH ypaBHEHNEM:
X-X1 Y-y1 z-721
X2-X1 Y2-Y1 Z2-21
X3-X1 Y3-Yy1 Z3-Z1
YpaBHeHune nnockoctn ABC

=0

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

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

7) 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
umeeT Hanpasnsowmi Bektop (A;B;C) 1, 3HauuT, NnpeacraBnsgeTcs CUMMETPUYHBLIMU YPaBHEHUSAMM:
YpasHeHue nnockoctn ABC: x - 10y + 222-101 =0
X-Xo_Y-Yo_Z-20
A~ B ~ C
X-(3) y-(-9) z-8 Xx+3 y+9 z-8
1 T 10 " 22 "M T0 T 22

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



C A
Z
A —~.8
X
y
D
3apaua Ne4.

B npsiMoyronbHOWM AekapTOBON CUCTEME KOOPAUHAT NOCTPOUTL NIMHWK, 3a4aHHblE YypPaBHEHUAMMU.
1) 4x2+2y2 = 56x+12y+7
2) y?=-4y-x
3) 5x2+y2=30x+8y-7
PeleHne.
1) 4x2+2y2 = 56x+12y+7
MpencTtaBum B BUAe: 4x2+2y? - 56x-12y-7=0
UcxogHoe ypaBHeHue onpegenset annvnc (4 > 0; 2 > 0)
Bbigensiem nonHble kBagparhbl:
Ans x:
4(X?-2°7X + 7?) -4+72 = 4(x-7)?-196
ansa y:
2(y?-2+3y + 32) -2-3%2 = 2(y-3)?-18
B nTore nonyyaem:
4(x-7)%+2(y-3)? = 221
Pasgenum Bce BbipaxeHue Ha 221
4 2
5210¢7) +5570+8)° = 1
Monyocu annunca:
a= \/221/2;b =1/n[221
[aHHoe ypaBHeHuWe onpeaensieT aMumnc ¢ LLeHTPOM B TOUKE:
C(7;3)
Hangem koopanHaTtel okycos Fi(-c;0) n Fz(c;0), rae ¢ - nonoBuHa paccTosiHns Mexay dokycamu
¢ =\b? - a2 = \[221/; - 221/, = 1/\[221 = 7.43
UTak, dokychl annunca:

Fi(7;-YA[221+3), F2(7;4A[221+3).

CTpoum ypaBHeHMe.

4

2) y?=-4y-x

MpencTtaBuM B BUAe: y>+4y = -x

Bbloenum nonHbI KBagpar:

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

YpaBHeHuve npeacTaBnseT coboun napabony ¢ ocamu no Ox. BepwuHa napabonsl (4;-2). Ocun HanpaBneHbl
BneBo (-x < 0).

BcrnomoraTernbHble Tovku: Xx=0,y =0



3) 5x2+y?=

30x+8y-7

MpencTtaBum B BUAe: 5x?+y?-30x-8y+7
WcxopHoe ypaBHeHue onpeaenset annunc (5 > 0; 1 > 0)
Bblgensiem nonHble KBagparhbl:

ans x:

5(x2-2¢3x + 32) -5¢32 = 5(x-3)2-45

ans y:

(y?-2+4y + 42) -1+42 = (y-4)?-16
B ntore nonyyaem:
5(x-3)2+(y-4)? = 54
Pasgenum Bce BbipaxeHue Ha 54
5 2 1 2
54(x-3) +54(y-4)" =1
Monyocu annwunca:
a=36b=3\%s
[aHHoe ypaBHeHNe onpegensieT AIUNC C LLEHTPOM B TOYKE:
C(3;4)
Hangem koopauHatel gokycoB Fi(-c;0) un F2(c;0), rae ¢ - nonoBnHa paccTosiHust Mexay oKycamu

c =/b? - a2 =[54 - 5/5 = 6:\[¢/5 = 6.57
C y4yeTOM LEeHTpa, KoopanHaThl POKYCOB PaBHbI:

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

y

Cemectp 2
Ne pasgenoe | Ne (ykasatb BuA) HanmeHoBaHMe oLeHOYHOro cpecTea (pelleHue 3aaad, Kon
g:)?):\]n?/:aposa 3aHATUA KOHTponbHas paboTa, oT4yeT no nabopatopHbiM paboTam, KOHTpOnmpy
HUST TECTUPOBHKE, KypcoBas paboTta (MpoekT), pedpepat v ap.) emMom
KOMMeTeHUM KOMMeTeHUU
n) n
1 2 3 4




4,5 1 Ne3, M3 Ne4 HenpepbIBHOCTb YNCNOBON (OYHKLMM OOHON NePEMEHHOMN. YK1, OlNK1
Knaccudukauus Touek paspbiBa yHKLUUN.

BblumcneHre nponsBoaHbIX YACITOBOW (PYHKLMM OOHON
nepeMeHHON, NnapameTpnyeckux 3agaHHbIX PyHKLMNA,
HesBHO 3adaHHbIX YHKUUIA. Jlorapudmmyeckoe
andcepeHympoBaHme.

BbluncneHne 4acTHbIX NPOU3BOAHbLIX U MOSHOro
anddepeHymnana yHKUNN HECKONbKUX NEPEMEHHbIX.
BbluncneHne nponsBoaHON CROXHON dOYHKLMM OOHON
nepemMeHHOI. BblumncneHne npon3BoaHbIX U
anddepeHumnanoB BbICLUMX NOPSIAKOB OAHOM U HECKOITbKMX
NnepeMeHHbIX.

ViccnepoBaHue (pyHKLMI 1 NOCTPOEHME rpachnKoB.
Mpn3Hakm MOHOTOHHOCTH, AKCTPEMYM (DYHKLIMK.
HanpasneHwne BbinyknocTtu rpacumka pyHkUmMn. Toukn
nepern6a, acCUMNTOTbI.

6,7 J1 Ne4, M3 Ne5 HenocpeacTeBeHHoe nHTerpmpoBaHue. VIHTerpmposaHue YK1, OlK1
BblpaXXeHUN, coaepKallmx KBagpaTHbIA TPEXUNEH.
WHTerpmpoBaHune 3ameHon nepemMeHHON 1 Mo 4YacTaMm.
WHTerpmpoBaHune paumnoHanbHbIX gpoben n
nppaumnoHarnbHbIX BblpaxXeHun. IHTerpuposaHue
TPUTOHOMETPUYECKNX DYHKLIIA.

BbluncneHne KpaTHbIX MHTErpanoBs B AeKapTOBbIX 1
NONAPHbIX KOOPAMHATAaX.

BbluncneHne KpUBONMHENHbBIX MHTErpanoB Mo AfnvHe Ayru
kpusoi (I poga) n no koopamHatam (Il poga)
OnddepeHumanbHble ypaBHEHNS C pa3gensaowmMmMmucs
nepemMeHHbIMW, OOHOPOAHbIE ypaBHeHMs | nopsaka.

8 11 Ne4, M3 Ne6 UncnoBble psabl C NONoXutenbHbIMK unedamu. Mpusnaku | YK1, OMK1
CXOOUMOCTU: He06X0A4MMBIN, CpaBHEHUS. [JocTaTouHbIE
npu3Haku: Janambepa, pagmkanbHbin npu3Hak Ko,
WHTerpanbHbI NPU3HaK.

3HakouepeaytoLmecs uncrnosble pagpl. MNpusHak
JlenbHuua. 3HakonepemeHHble psaabl. ABConoTHas 1
YCNOBHasi CXOOUMOCTb.

dyHKUMOHanbHbIe psaabl. [pusHak Beneplutpacca
paBHOMEPHOW CXOANMOCTU (PYHKLIMOHANbHOro psaa.
CTteneHHble psiabl. TeopeMa Abens. HaxoxaeHue obnactu
CXOOQUMOCTM CTENEHHOro paaa.

PasnoxeHune dyHkumi B psa Tennopa n MaknopeHa.
lMpyMeHeHne cTeneHHbIX PSAOoB.

Oopazen nHAUBUAYAJTBHOTO 3a1aHus Ne3
1. Haldmu yka3aHHble npederibi (He rnonb3ysichb npasusiom Jlonumarnis)

3 _ 2 . 2 _ _ h _
XXX -4 X X2 WX 4]

11.a)" " I - dx+l ;6)”'??‘2"'3?(-10;3) x~-3 2 _ g

. 1- . 2

hmﬂ liml1 + 4x)%

n "% x ;a) A0
o 2x 4+ 3x+2 o xte2x+1 : x?2x
lim—mAQQ@——M— |Im— Im—

1.2. a) eyt 3-"(24‘4;6)” '1x2+3x+2;3) *~3J2x +5- 3.




sin 3x

lirm
ot tg2x g

-3
Iimil +§[
A= L x

2. 3
lim X 4x+1 lim —% +8 ¥ +1-2
1.3.a)x'*X—2x2+3;6)x"*’3x2+8x+4;8)x-L X2 -1
2
lim—2X I|m(1+5|n2x}s..~2x
n* %1- coséx gy x~0
5 4 _ 2z ) .
Iim3x .. il S Iim—x +5x- 24 Iim«;x+11 3
14.2) ©'° x*+4x-10 .g* 32x?-5x- 3,5 *3 “4
SR> ST N

1. Hantu nHterpan, pesynbtaTt npoBepuTb AuddepeHunpoBaHneMm.

Oopa3zen HHAUBUAYAJTBHOTO 3aiaHus Ned

3dx 5x% +3
1. 2. -~ dx
e "
2
I [ . | (X2 ax
1+ X 1—x2 X +1

2. Hantn nHterpan, pesynbstaTt NpoBepuUTb AnddepeHunpoBaHuem.

" |[sin(L—3x)dx

2.

[ cos(5x —1)dx

> |[V3x+1dx

i j3\/2x—1 dx

J‘e2x+1 dx

6. J‘23—2X dX

3. Hawntn WHTErpan, nppuMmeHnB MeToa NHTerpnpoBaHn4 no 4actAam. Pe3yanaT NnpoBEPUTb

onddepeHUmMpoBaHmEM.
Lo [(x+1)-e™dx 2| [(2x —1)sin 2x dx
3| [arctg2x dx “ | [Inxdx

4. HanTu uHTerpan oT BblpaXXeHU, CoAepKalUnX KBagpaTHbIA TPEXYSIEH.

2X—3 2X +1
1 J‘2 dx 2. dx
—6X+25 Jx2 +6x+25
N f X+1 dx . f X+1 dx
2 _4x+8 X% +2x+10

5. N3meHuTb nopAaaoK MHTerpnpoBaHnAa B NOBTOPHOM UHTErpane, caenaB YepTex obnactu WUHTErpnpoBaHuA.




Jdx [f(x,y)dy
-1 0

1 1y ) 3 3-y
[dy [(x,y)dx Jdy [f(xy)dx
oy o oy

. |1 e . e

R
Jdx  [f(x,y)dy
0 0

[[f(x, y)dxdy

6. BblumcnuTb gBOWHONM MHTErpan D

. I'Ipep,BapMTeano caenaTtb YepTex obnactu

WHTErpnpoBaHus.
NeNe f(x,y) YpaBHEHUSI NMMHUIA, OrpaHnYmnBarLLmMx obnactb D
1 y2 Yy=X,y=2X,X=2,X=4
X
2
X3y2 X2 4 y2 _ RZ
3
X2 +y y=X2,y? =X
4 x 2 X=2,y=X,yx=1
2
y

7. Bblumncnutb nrowags nnockorm urypsl, orpaHU4EeHHON aHHBIMU NIMHNSAMN.

NeNe YpaBHEHUS NHUNA

NeNe YpaBHEeHUs NNHUN

1 | x=y?-2y;x+y=0

5 3x?% = 25y;5y?% = 9x

y=2-X;y? =4x+4

6 Xy=4;,X+y=5

y? = 4x —x%;y% = 2x

(BHe napabonbl)

! X+y=1Lx+3y=1
X=Y;X=2y

3y? = 25x;5x% =9y

p=4sing;p=2sino

8. Bbluncnutb 06bem Tena, OrpaHn4eHHoro gaHHbIMn NOBEpPXHOCTAMMW. Hantu KoopAuHaTbl LleHTpa Macc 3Toro

Tena B npeanonoXeHun, 4To OHO O 4HOPOOHO.

YpaBHEHUsI NOBEPXHOCTEN

YpaBHEHNsA NOBEPXHOCTEN

NeNe
1

z=0;z=y;x=0

X =4;y =25 - x>

NeNe
’ 2=0;z=x%y=0;
X+y=4




z=0z2=16—x?; ‘ 2=0;z=4,/y;x=0;
y=0;x+y=8x=0 2X+Yy =06

O6pa3sey nHAMBMAYanbHOro 3agaHus Ne5

1. Hawntun obwee pelueHne agudpepeHumansHOro ypaBsHEHNS NePBOro Nopsaka.

xyf =le +1In EH
1.1. X1,

13 *¥0- ¥=q4x7 4y’
14 Y- 7y =8e™

(xy- yisind =x

1.5. X
16 Yl-cosx- ysinx =cos x
17 (xy? - y?dx - [x?y + x?dx =0

18 Sec x -tgydx+secy -tgxdy =0

2. Hawntmn yactHble peweHunda ypaBHeHVIVI, yaosrneTsopAlmne 3agaHHbiM Ha4arbHbIM yYCITOBUAM.

2.1, | ¥l+4ayi- 12y =8sin2x viol =0 y‘{ﬂ}' =0
2.2 |y-6yi+9y =x?- x+3 | ¥0)l =4/3]| yilo) =1/27
2.3 |yi+ay = viol =0 | yol =0
2.4 | yl- 201+ By = xe* viol =1 | y40) =0
25, | yli+5yl+6y =12cos2x | yl0) =1 | yio) =3
2.6. | vi- 5y0+ 6y =(12x - 7)e *| ¥i0) =0 | y40) =0
27 | yi- ayl+13y =26x +5 viol =1 | yiol =0

3. 3apava Kowwu

aq  WI- 4y —6x?+1 Yl0) =2 ydo) =3
39 Y- 2yl+y =16e" y(O) =1 y:(O) =2
373 ¥+ 6yl+ 9y = 10e3* y(O) =0 y[(O) =2

O6pas3ubl uHanBUAYanbHbIX 3agaHun Ne6 (Tecr)




«Psagbiy

OTtmeTbTE HOMep npaBwuSIbHOro oTBeTa. BapmnaHTtbl 0TBETOB

3agaHus

1

2

3

[laH 4nMcrnoBo NONOXUTENbHbIN
o0

2.4,
psig N1

. a )
lim—2 =k, limya, =m

n—ow a n—w
n

. N3BecTHoO, 4TO

. YKaxunTte BCe HEBO3MOXHble
coyeTaHus k u m:

A)k<1;m>1;E)
k =0; mzoo;B)
k<1;m<1;n
k>1;m<1;m

k>1; m>1

B.0

Al

AB,I

Hantn cymmy psga
& 1
D

1 (Bn+1D)(3Bn+4)

wW | =

©O|r

OnpepenuTb, kakne pagpl
CcXOaaTCs:

i 1 * 4An+1
A)n:13\/n+2, 5) n:12n+3’ B)
* n+1 * In(n+1)

>

o 8" - T) n=t n+l

B,I"

AB,I

Al

(o8]

WMcenepoBaTb Ha CXOOUMOCTb
panbl

e

A) n=1(2n +5)n 5)
© (_1)nn2
n%l n®+3

A cx. abc.
b cx. ycn.

A pacx.
b cx. ycn.

O6a cx.ycn.

O6a cx.abc.

A cx. ycn.
b cx. a6c.

Haritu pagnyc cxogmmocTu
» 2" (x =5)"
n3
cTeneHHoro psga =1

HanTtu obnactb cxogumocTu
byHKUMOHanNbHoro psga
© 1

nz=:1 2x)"

Pasnoxwutb B psag MaknopeHa
e 1

dyHkumo  9X

3 2 2

-2,-2<x<0
f(x)=
2%, 0<x<2
DyHKUNA

pa3noXeHa Ha oTpeske [_ 2’2]
B TPMIOHOMETPUYECKUIA paf
dypbe. ITOT paa B TOUKE

x=0

CXOAUTCA K

Pasnoxwutb B pag Pypbe no
cuHycam (PyHKUMIO

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

6

n=:

x COS—— —1

27m

. X
x sin ——
5

. 7mn
X SIN —
5

. X
x 8in —
5

1. npOBepI/ITb, BbINOSIHAETCS N Heobxoaumoe ycnosue CXxognmocCTu pdaaa..



Z: 3 4
=t t—t—=t.. lv+=+=+=+ + + +...
3 \'3 9 9\

3 3. 3 5 7 74.2In2 3In3 4In4
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5 1. 1.1 1 1 1
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+*
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5
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2. WccnepoBaTb CXOAMMOCTb YNCIIOBOIO psiaa.
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3. WUccneposaTtb Ha abCOMIOTHYO U YCIOBHYIO CXOOANMOCTb
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4. Hantu paaonyc n nHtepBasn CXoanMoCTu CTENEHHOIO pAada Ha KoHUax nHTepBasia CXoanMoCTu.
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5. Bblumncnutb NpubnmkeHHO onpeaeneHHbIi MHTErparn, NCNonb3ysi pasnoXeHne NnoguHTerpanbHON yHKLUN B
cteneHHoun psg. Pesynbtatbl Nony4YnTb ¢ ToMHOCTLIO Ao 0.001.
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KoHTponbHas pa6otbl Ne2
1. HaitpuTe npeaen ;. VT =X =~/ X+1,

x—>3 3x%-10x+3
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0

2. Bbluncnute npegen dyHKLnm lim >
=0 X°+ X
In (x+1
3. Hangute nponssoaHyo YHKUMN Y = % .
X

4. [aHa dyHKumna y = In (xz - 4) . Beluncnute y’"(3) .

[V1+e™ e dx.

T

6. Bbluncnute onpeneneHHbIn MHTerpan ICOS(X +m/2)dx.
0

5. Hangnte HeonpeaeneHHbIN MHTerpan

2In x dx
7.  BbluMcCnnUTE HECOBCTBEHHDI UHTErpan U JOKaXKUTe ero pacxoaMMocTb [ ”
e
8.  Haiitn yron mexay BekTopaMu m W n, €Cnu ‘ﬁ‘ =1, |ﬁ| —1, @ BEKTOPbl a=3m+2n M b=m—n

nepneHauKynsapHbI.
9. Haiit 06bem nupamuasl, NOCTPOEHHON Ha BekTopax d = (—12;2;—4) , b= (—4;2;3) , C= (_3;4;—3).
10. BbluucnuTe nnowaab obnactv, orpaHNYeHHON NIMHUAMU D:x= \/§, y+X= 2, y= 0.

11. Hangute obbem Tena, orpaHW4EeHHOro 3agaHHbLIMU NOBEPXHOCTAMMU: X* + y2 =1 x+2y+z=10, z=0.

12.  BbluMcnuTe UHTErparn <]S y(2—x*)dx+x(3+yH)dy, L:x*+y*>=3.
L
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13. WUccnepyinte Ha cXxoOUMOCTb psag Z U, , ecnn ero oBLumin YneH 3agaH opmMyrno 4n5 1
neN 3n° +2
sin®n
14. Vccnepymnte Ha CXoOUMOCTb psg Z U, , obLumii uneH koToporo 3agaH hopmMynon 5—n
neN
0 n
15. Hawngute obnactb cXogUMOCTU OYHKLMOHANBHOro psiga Z—ZSIHn X
n=1
0,25
16.  BbluvcnnTe MHTerpan I e dX ¢ TouHocTbio 0 0,001.
0
Cemectp 3
Ne pasnenos Ne (ykasaTe BU) HaumeHoBaHMe OLIEHOYHOTO CPpeaCTBa (pelleHre 3aaau, Kon
(aTanos 3aHATMSA
bopMMpoBaH KOHTponbHasa paboTta, oTyeT No nabopaTopHbIM paboTam, KOHTpOnupye
usi TEeCTUPOBHWeE, KypcoBasi paboTa (NpoekT), pedepat v ap.) MoW
KOMneTeHumM) KOMMeTeHLMM
1 2 3 4
9 1N Ne5, M3 Ne7 OnemMeHTbl kKoMBrHaTopukn. NepecTaHoBKM, pasmeLleHns 1 YK1, OlK1
coveTaHus.
CnyuyaliHble cobbiTusi, anrebpa cobbiTuii. HenocpeacteseHHoe
BblYMCIIEHNE BEPOATHOCTEN. POpMyna CrOXKEHUS N YMHOXEHNS
BEPOSATHOCTEN.
dopmyna nonHomn BepoAaTHocTu. dopmyna beneca.
3akoHbl pacnpefeneHns U YACMOBbIE XapaKTepUCTUKM
OVCKPETHBIX CIyYanHbIX BEMUYNH.
3akoHbl pacnpegeneHns U YACNOBbIE XapaKTEPUCTUKM
OVCKPETHBIX CIyYalHbIX BEMUYNH.
BruHomwnansHoe pacnpegenenve. Pacnpepgenexue NyaccoHa.
Teopema Myaspa - Jlannaca.
PaBHOMepHOe 1 nokasaTtenbHoe pacrnpeaeneHus.
HopmanbHoe pacnpegeneHue. ®yHkums Jlannaca. 3akoH
6onbLIMX Yncen u npegernbHble TEOPEMBI.
10 1 Ne6, M3 Ne8 Psagbl pacnpegeneHus, Ux xapakTepucTuku. YK1, OlNK1
OueHkn napameTpoB pacnpeaeneHns: To4eyHble U
nHTepBarnbHble. [loBepuTenbHbI MHTEpBan 1 JoBepUTenbHas
BEPOSATHOCTb.
MpoBepka CTaTUCTUHECKUX MMMNOTES.
Kputepum cornacus lNMupcoHa n Konmoroposa.
[iBymepHble criyyariHble BennyinHbl. CTaTucTuka AByMEpHON
cny4anHou BenNnYMHbl. Teopusi Koppensauuu.

1. "Monutnyeckmnn ToTanusatop"

2. B paBHOCTOPOHHWI TPEYrosibHWK, AnuHa CTOPOHbI KOTOPOrO paBHa ﬂ, Haynady 6pocaetca Touka.
BeposiTHOCTb nonagaHWsi TOYKM OAMHAKoBa MO BCEW Mrowaau TpeyronbHuka. B TpeyronbHuk BnvcaHa
OKPY>XHOCTb, B 3TY OKPY)XHOCTb BnucaH kBagpaTt. KakoBa BepoOsITHOCTb TOro, YTO Haygady OpolleHHas B

O6paseuy vHaMBMAyanbHOro 3agaHus Ne7

urpa ans B3pocnblx. B obnactHyio [ymy Tomcka OT KaXgoro OKpyra
nsbupatotcsa no 2 genytarta. 1o nepsomy n3bmpartenbHOMyY OKpyry 3apermctpuposany 9 kaHaMaaTos, No 2-my,
3-My n 6-my - no 11, no 4-my - 12, a no 5-my - 7 kaHgugatoB. Arpok Hayrag oTmevaeT (u3bupaet) no 2
damunum kaHanOaToB Mo KaxaoMy 13 6 okpyros. KakoBa BepOATHOCTb TOrO, YTO OTragaHbl Bce 12 genyTtatoB?

TpeyrosbHUK ToYKa nonana B OKPYXHOCTb, HO He nonarna B 3TOT KBagpat?
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11.

12.

3. HTepBanbHbIi BapuaumMOHHbIV paa rpacmyeckn MoXHO n3obpasuTb:

B marasuHe pabotatoT 10 npogaBuoB, U3 HMX 6 eHWwuH. B cmeHe 3aHsTbl 3 npogaBLa. 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 XOoTA Obl 2 getanu, pasmepa, 6onblie 0003Ha4YeHHOro Ha yepTtexe. Y cboplimka 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 prpmbl noctynuno 20 TeneBu3opoB, OT BTOPOK -
10 TeneBn3opoB, 1 OT TpeTben - 70 TeneBm3opoB. BeposaTHocTn Bpaka y kaxaon uMpMbl 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 AEBATM HAaxXoOATCs MO ABa YepHbIX U no Asa benbix 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 N0 00bLeKTY. BepoATHOCTL NnonagaHms B o6bekT npu 1 BoicTpene 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 YNCINO BKITHOYEHHBLIX 3NIEMEHTOB M COOTBETCTBYIOLLIAS EMY BEPOATHOCTb?

Cny4yanHas BenuunHa X pacnpegeneHa no 3akoHy:

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

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

CnyyvaiiHaa BenuuunHa 3agaHa yHKUMel pacnpeaeneHus:
0 XB
01- 20 > >

F(x) :11 X3’ X ZXg (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
1) 1,1,2,3,5,-1,0. 4) (1;2) (23 |(3;4) (#:5)
2) 1 p 3 4 3 3 5 4
2 3 5| 2
3)1,1,1,2,2,3,3,3,3,4,4 5) 1 (1,2 | 2 23 |3
2 3 2 5 4

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, BblpaXXeHHYH0 B TEX Xe eAMHMLAX, YTO U BapuaHTb;
3) CUMMETPUYHOCTb OTHOCUTENBHO NpsiMoin X = M[X];

4) cpefHee 3Ha4YeHWe, BOKPYT KOTOPOroO rpynnMpytoTcs BapuaHThl;

5) «OCTPOBEPLUMHHOCTbY» UMW «NIIOCKOBEPLUMHHOCTBY rpadmka pyHKUUM pacnpeaeneHuns

5. loBeputernbHbIN UHTEPBAI 4S9 MaTeMaTUYeCcKOro OXXugaHus Npu HeM3BeCTHOW reHepanbHON gucnepcum nmeet

BUA:
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5 S -y, <o6<S -y,
6. ToyeyHasi oueHKa, KOTOpasi MMeeT HauMEHbLUY AWCNEPCUI0 CPeAU BCEX BO3MOXHbIX HECMELLEHHbIX OLEHOK
TOro Xe napameTpa, HasblBaeTCcH
1) acpcbekTmBHON 2) HeadhpekTMBHON 3) cocToATenbHOM
4) HecoCTOATENbHON 5) ueHTpanbHon
7. lNpu npoBepke rMNOTe3bl O paBEHCTBE MaTeMaTUYEeCKUX OXuAaHun Habnogaemoe 3HaveHvue KpuTepus
CpaBHMBAIOT C KPUTUYECKOWN TOYKON pacnpeaeneHus:
1) CtblogeHTa; 2) ®uwepa; 3) MNMupcoHa; 4)laycca; 5)HopmanbHoro.
8. UTo He Hapo genatb Npy NPOBEPKE CTAaTUCTUYECKON rMNoTe3bl O TEOPETUYECKOM 3aKOHE pacrnpefeneHms:
1)onpegenntb OCHOBHYIO rMNOTE3Y;
2)HanTv goBepuTeNbHbIE MHTEPBArbl AN OLEHKM NapaMeTpoB;
3)3apaTb ypoBEHb 3HAYMMOCTU N LOBEPUTENBHON BEPOSTHOCTY;
4)HanTN YUCIOBbIE XapaKTepUCTUKK;
5)BbluMCNIUTE HabNgaeMoe 3HavYeHne KpuTepus
KoHTponbHas pabotbl Ne3

1. Tpwv HesaBUCUMbIX WCCnefoBaTens MPOM3BOOAT M3MepeHus hU3NYECKON BennuuHbl. BeposaTHOCTb owmnbku
npu cunTtbiBaHuM ¢ npmnbopa — 0,1; 0,15 n 0,2. HangmTte BEpOSATHOCTb TOrO, YTO XOTSA Obl OOUH UCCNeaoBaTenb
owmnbeTcs.

2. Tpwn BLIGOPOYHOM KOHTpONEe BEpPOATHOCTb TOro, YTO AeTanb He BydeT mpokoHTponuposaHa — 0,2. Hangute
BEPOSATHOCTb TOro, 4to cpean 400 getanen HenpoBepeHHbIMM okaxkyTcs 90.

3. B ypHe Genble 1 4YepHble Wwapbl nepemMellaHbl B OTHoweHun 5:2. UWap BbIHMMAKOT, PerucTpupyot u
BO3BpaLLaloT B ypHy. CocTaBbTe 3aKOH pacnpegeneHus ymcna 6enbix Wwapos B BbIGOpKe 13 TpeX LWapos.

4. HenpepbiBHasa crny4ariHas BenvyuHa 3agaHa yHKunen pacnpegeneHus

0, x<0,

X2

F(x)=<—, 0<x<2,
(%) 2

1, x>2.

HangnTte uncrosble XxapakTepucTUKn AaHHOW Criy4arHOW BEMNUYNHBI.

2.2. PopmMbl NPOMEXYTOYHOW aTTeCcTauumn

Bonpockl K 3K3amMeHy

1. OcHoBHbIE KpUTEPUM aHanNu3a 3agad, Bolgenute ee 6a3oBble COCTABMSAIOLNE.

2. Kaknmm obGpa3om MOXHO OnpedennTb; UHTEPNPETUPOBATbL U PaHXUPOBaTbT MHGopMaumo; Tpedyemyro ans
peLLeHns NOCTaBMEHHON 3aaauun.

3. Kakmm oBpasom ocyuiecTBnaeTcsl NOMCK MHopMaLmm ansg peleHns nocTaBneHHOM 3adayn Nno pasrnvyHbIM
TMnNam 3anpocos.

4. Kakum obpaszom MOXHO paccMOTepTb BO3MOXHblE€ BapuaHTbl pPeLLEeHUs NOCTaBIEHHONM 3adayu; oLeHnBas nx

JOCTOMHCTBA U HeJOCTaTKW.

Onpegenutenu 2-ro n 3-ro nopsiaka U UX OCHOBHbIE CBOWCTBA.

MwuHop 1 anrebpaundeckoe gononHeHne. PasnoxeHne onpegenuTens nNo afnemeHTam CTPoku unu ctonéua.

MoHaTue ob onpeaenuTene n-ro nopsigka. Ero BbluMcneHue.

CwncteMbl NMHENHbIX ypaBHeHun. Popmyrnsl Kpamepa.

©~No O
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24,
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28.

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

O6paTHasa maTtpuua. Ee BblumcneHme.

PelueHune cuctem nuHeENHbIX YpaBHEHNUIA C MOMOLLbIO 0BpaTHOM MaTpuLbl.

Panr matpuubl. Teopema KpoHekepa- Kanenw.

MeToa Naycca.

BekTopbl. JInHeHble onepaumy Hag BEKTOpaMu U X CBOMCTBA.

OpTbl, ekapToBa cuctema koopavHat. PasnoxeHme BekTopa no opTam.

CkansipHoe npousBefeHvue BekTopoB. Ero cBowcTBa um BblMUCIIEHWE B [EKApTOBbIX KOOpAMHATax. YcrnoBue

OpPTOroHanbHOCTW BEKTOPOB.

BekTopHOe npou3BeneHne BeKTOpoOB. Ero cBOMCTBa M BblMUCIEHME B OEKapTOBbIX KoopauHaTax. Ycnosue

KOMNMHEeapHOCTN BEKTOPOB.

CmelwaHHoe npou3BedeHne BEKTOPOB. Ero cBOMCTBa M BblMMCNEHME B OeKapTOBbIX KOOpAuHaTax. Ycrnosue

KOMMNMaHapHOCTM TPeX BEKTOPOB.

YpaBHeHMe NNOCKOCTU B HOPMaribHOWN, BEKTOPHOW 1 kKoopauHaTHoM chopme. ObLiee ypaBHEHME NNOCKOCTH.
Ycnosue napannenbHOCTU U NePneHaNKYNAPHOCTU MAOCKOCTEMN.

BekTopHOe, kaHOHMYEeCcKoe U napameTpuyeckoe ypaBHeHune npsMon. lNpsimas kak NMHUSA nepeceyeHust AByX

NMOCKOCTEN.

Onpepenenue METPUYECKOro NpoCTpaHCcTBa. Mpumepbi. Mpegen oToOpaxkeHwus. Mpegen

nocrnegoBaTenbHOCTU, npeden yHKUMU OOHOM U MHOMMX nepemeHHbIX. Npegen B 6eCKOHEYHO yaaneHHon

TOYKe.

BeckoHeyHo manble (BM), 6eckoHeyHo 6onblune (BB), orpaHnyeHHbIe U OTAENUMbIE OT HYNst BENWUYMHBLI. UX

OCHOBHble cBoncTBa. OCHOBHbIE CBOWCTBA Npeaesnos.

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

MepBbIi 1 BTOpOW 3amevaTenbHble npeaensl. Mx cneacteusa. Tabnuua akBnBaneHTHbIX BM.

HenpepbiBHOCTbE 0TOBpakeHWs. HenpepbIBHOCTb YMCNOBOW DYHKLUMM OQHOM U MHOTMX NEPEMEHHbIX.

Bonpochbl K 3K3ameHy

OpHoOCTOpOHHME Mpedenbl. TOYKM paspbiBa U MX knaccudukaums. Ceonctea (PyHKUMA, HenpepbiBHbIX Ha
oTpeske.

OnddepeHunan otobpaxenud. OuddepeHuman n nNponsBogHas YMCNOBON OYHKLMM OOHOW MEepPeMeHHOWN.
Tabnvua Npon3BOAHBIX.

YacTHble npou3BoAdHble W MNOMHbIN  AnddepeHuman QyHKUMM MHOrMX nepemeHHbIX. [lpousBogHas wu
anddepeHumnan CrnoxHON (PyHKUMM MHOTUX NepeMeHHbIX. [ponsBogHas HesBHOM (DYHKLMM OQHOW U MHOTUX
nepemMeHHbIX.

MpousBogHble U AuddepeHUMansl BbICWIMX MOpAAKoB AN YHKUMM OOHOW nepeMeHHoW. YacTHble
npoussoAHble u AnddepeHumnans BbICLLUMX NOPSAKOB AN1A (PYHKLUUU MHOTUX NMEepPeMEHHbIX.

CeoiictBa yHKUMA, AnddepeHumnpyemMbix Ha nHTepBane: TeopeMbl Pons, Jlarpanxa, Kowwu. PackpbiTue
HeonpeaeneHHocTen no npasuny Jlonutans.

®opmyna Tennopa ons cyHkuMM ogHon nepemeHHown. lNMpeacrtaBneHve no gopmyrne Tennopa OCHOBHbIX
anemMeHTapHbIX PYHKLMIW. BeigeneHune rmasHon Yactn BM ¢ nomolusio popmynel Tennopa.

MpunoxeHne dopmynbl Tewnopa K wccrnegoBaHuWio @YHKUMK: Bo3pacTaHue, YObiBaHue, 3KCTpeMyMbl;
BbIMYKMOCTb, BOTHYTOCTb, TOYKM nepernba. ACUMNATOTbI NAIOCKMX KPUBbIX.

dopmyna Tennopa Ansg (YHKUMM MHOTUX NepeMeHHbIX. JloKanbHble W YCMOBHblE IKCTPEMYMbl (DYHKLMM
MHOIMX NEPEMEHHbIX.

"mobanbHble akCTpeMyMbl PYHKLUM MHOTUX NepeMeHHbIX. [ponsBoaHasi o HanpasneHuto. pagneHT.
HeonpeneneHHbI nHTerpan n ero CBOMUCTBA.

OnpeaeneHHbIN MHTerpan n ero CBONCTBa.

WHTerpan no mepe obnactw.

BbluncneHve onpegeneHHoro nHTerpana. ®opmyna n HetotoHa-J1enbHuua.

UHTerpmpoBaHne nyTem 3aMeHbl NEPEMEHHOM M MO YACTSAM.

HecobcTBeHHbIE UHTErparnbl U NX CBONCTBA.

[MpumeHeHne onpegeneHHoOro MHTerpana B 3KOHOMMKeE.

Psabl ¢ NonoXuTenbHbIMY YnieHamu.

Mpun3Hakn cxoanmMocTy psOoB C NonoXuTeneHbIMK YneHamu: Janambepa, Kowwu-pagvkaneHein. Kowwm-
WHTErpanbHbI, CPaBHEHMWS, HEOBXOOUMBIV NPU3HAK.

3HakonepemeHHble paabl. Teopema JlenbHuua.

Mpu3Hakn cxoanMMoCTU 3HaKoYepeayoLWmMXCs PSOoB.

®yHkuMoHanbHble paabl. ObnacTb CXOAMMOCTU, PaBHOMEPHas CXOAUMOCTb.

CreneHHble psagbl. Teopema Abens. IHTepBan n paguyc CXoaMMocCTu.

Pag Tennopa. PasnoxeHue pyHkumi B pag Tennopa.

PasnoxeHune anemMeHTapHbIx pyHKLMI B psg Tennopa.

OO6bIkHOBEeHHbIE AnddepeHumnanbHble ypaBHeHns. OCHOBHbIE NOHATUS U 3adada Koww.
OunddepeHumnansHble ypaBHeHUS € pa3fensaiowmmMnuca nepemMeHHbIMU.

JluHenHble anddepeHumnansHblie ypaBHEHUS NepBoro nopsaka.

OpHopoaHble anddepeHumansHble ypaBHEHUS NEpBOro Nopsaka.



29. [BowHble uHTerpansl. OCHOBHbIE CBOWCTBA.

30. BbluucneHve OBOMHbBIX MHTErpanos.

31. [OBownHOM MHTerpan B NOMsiPHbIX KOOpAMHaTaXx.

32. TpounHble nHTerpanbl. OCHOBHbIE CBOWCTBA.

33. BbluncneHue TPonHbIX NHTErpanos.

34. TponHOWM UHTErpan B UUIUHAPUYECKMX KOoOpAMHaTax.

35. TpownHoun nHTerpan B chepudeckux kKoopanHaTtax.

36. KpuBONuHeNHble MHTErpanol.

37. BbluucneHue KpUBONUHENHLIX MHTerpanos. ®opmyna puHa.

Bonpochl k 3a4eTy

1. Kakom wmeTogmkon pAna npodeccrmoHanbHoOW cdepbl  (PU3MYECKMX NPOLECCOB W  SABMEHMWA B Buae
MaTeMaTn4eckoro(nx) ypaBHeHus (1), Bbl 3HaeTe?

2. Kukne mMeToamkm pelleHns HXEHEepHbIX 3a4ad Bbl 3HaeTe?

3. Metoaunku ypaBHeHui. Kakue 3HaeTe?

4. OCHOBHble BEPOSTHOCTHO-CTATUCTUYECKNE MeToAbl 06paboTKN pacyeTHbIX 1 SKCNepUMEHTarnbHbIX AaHHbIX.

5.  OCHOBHbIE MOHATUS TEOPUN BEPOATHOCTEN.

6. Knaccuyeckoe n ctaTucTudeckoe onpegeneHne BepoATHOCTEN.

7. ®dopwmyna nonHoun BeposaTHocTn. Popmyna baneca.

8. Cny4aliHble BeNMYMHbI. YMCNoBbIE XapaKTEPUCTMKN CIy4anHbIX BENNYUH.

9. 3akoHbl pacnpegeneHus cryYarHblX BENTUYMH.

10. HopManbHbIV 3aKOH pacnpegeneHus.

11. PaBHOMEPHbIN 3aKOH pacrnpeaeneHuns.

12. TllokasaTenbHoe pacnpegeneHue.

13. 3akoH lNyaccoHa.

14. BuHOMMarnbHLIN 3aKOH pacnpegeneHus.

15. lMpegmeT MateMaTMyecKom CTaTUCTUKM.

16. leHepanbHas cOBOKYNHOCTb. Bbibopka. BapmaunoHHbiv psaa.

17. Twuctorpamma v NOSIUIOH.

18. CratucTnyeckme xapakTepUCTMKN BapyaLNOHHbIX PsiA0B: BbIDOpOYHas cpeaHssi, BbIOOpoYHas gmcnepcus.

19. MoMeHTbI BapraumnoHHOro psga

20. TouyeuHble OLEHKU NapaMeTpoB pacnpeaeneHns reHepanbHON COBOKYMHOCTU.

21. WHTepBanbHble OLEHKM NapameTpoB pacnpeneneHns reHeparnbHOW COBOKYNHOCTH.

22. l'vnoTesa o0 3aKkoHe pacnpepeneHnsi reHepansHON COBOKYMHOCTU.

23. [poBepka runotesbl 0 3aKOHE pacnpeneneHns rno KPUTepusamM cornacus:

24. Kputepwuii NupcoHa;

25. Kputepuit Konmoroposa;

26. Kputepun CtblogeHTa.

27. KoppensaumoHHbIN aHanus.

28. PerpeccuoHHbI aHanus.

29. [ncnepcumoHHbIN aHanua.

30. [MoctaHoBKa 3ajayun NUHENHOro NPOrpaMmMupoBaHuUS.

31. O6wasa cxema 3agayvm IMHEHOTO NPOrpaMMMUPOBaHNS.

32. [padumyeckunii meToq pelleHus 3agad Jl.

33. OnpegeneHune onTMManbHOro nnaHa.

IIpumepHas cTpyKkTypa Onjiera

- MuHucTEepCcTBO Hayku u Bbicliero obpasosaHus Poccuickon ®epepaumm
/ /’f—%\\‘.‘ ®PepepanbHOe rocyaapcTBeHHoOe OrogkeTHOe oGpa3oBaTeNbHOe yupeXxaeHue
({ ) @ |* CAMAPCKUM Bbiclero o6pasoBaHus «Camapckuii rocyaapCcTBeHHbIM TEXHUYECKUA YHUBEPCUTET»
c \_/ NOAUTEX (Preoy BO «CamlTY»)
. ’ D0DFNA yHAreprvTaT

®dunuan ®re0y BO «CamlTY» B r. Bene6ee Pecny6nuku BawkopTtocTaH

L

9K3AMEHALIMOHHBLIW BUNET Ne__ 1
Mo ancumnnuHe (Mogynio): «Bbicwasa matemaTuka» Cemectp 1
Hanpaenenwne 08.03.01 «[pombILLNeHHoe v rpaxaaHCcKoe CTPOUTENbCTBOY

1. Cwuctembl NMHENHbIX ypaBHeHn. ®opmynbl Kpamepa.
2. Ycnosve napanneneHOCTU U NepNeHANKYNAPHOCTU NITOCKOCTEN.

CocTtaBun: YTBepxpato:
CT.npen. W.A.lMonoea 3aB.kadegpon M.E.Canapés




(modnucsb)
2019r.

(modnucsb)

« » 2019r. « »

3. Metoaguyeckue MaTepuanbl, onpepgensaowme npoueaypbl oueHUMBaHuUA 3HaHUN, yMeHVIl7l, HaBbIKOB U

(vnu) onbiTa pEeATeNbHOCTYU, XapaKkTepu3yoLwue npouecc (hopMUPOBAHUA KOMMNETeHLUN

3.1. Xapaktepuctuka npoueaypbl TEKYLEN U NPOMEXYTOYHOM aTTecTauum Nno gUcUMnimHe

Tabnuua 5

MepuoanyHoCTb U

Cnoco6 y4yeTta

Buabl
Ne HaumeHoBaHue cnoco6 npoBepeHUsA MeToabl MHAMBMAYaNbHbIX
n/n | OoUeHOYHOro cpeAcTBa npoueaypbl oueHMBaHus BbICTaBNAEMbIX L[OCTUXEHUN,
oueHMBaHus oueHok obGyuarowmxcs
TecTupoBaHue CUCTEMATUYECKN Ha BCEX |9KCMEPTHbLIN Mo naTnbannbHOM  |paboyas KHKKa
BUAax 3aHATUN LKane npenogaearens

/MMCbMEHHO 1 YCTHO

3afaum Anga pelleHus Ha
NpaKTUYECKUX 3aHATUAX

cuncremMaTun4eckm Ha
NPakKTU4eCKNX 3aHATUAX /

3KCNEePTHbIN

Mo naTnbannbHoOM
LwKane

paboyast KHKKa
npenogasaTens

YCTHO

3. |3awwuTa otyéTa no

nabopatopHbiM pabotam

Mo naTnbannbHoOM
LKane

cucTeMaTUYeckn Ha
nabopaTopHbIX 3aHATUAX
/ ycTHO

3KCNEepPTHbIN

paboyast KHVXKKa
npenogaeaTens

4. [MNpomexyToyHas

3averty,
3K3aMeHaLNOHHbIX
ouneToB

aTtrectauma — Bonpochl K

Mo naTnbannbHoM
Lwkane

N0 OKOHYaHUN N3y4eHuna
,D,VICL[,I/II'IJ'II/IHI:I/ YCTHO 1
NMMCbMEHHO

SKCNEPTHbIN

KHWXXKa

3a4yeTHas BEOOMOCTb,
3aK3aMeHaLnoHHas
BEOOMOCTb, 3a4eTHas

3.2. Kputepuu u WwKana oueHMBaHUA pe3yribTaToB U3yYeHUA AUCLUNIIVHDBI BO BPEMS 3aHATUM (TEeKyLUui

KOHTPOJIb yCNeBaemMoCcTH)

KpMTepvm OLEeHKM U WKana oueHnBaHus BONpoCcoB K TeCTUpoBaHUIO

Tabnuua 6
LLkana oueHMBaHuA Kputepum oueHku Kon-so
6annos
«OTnn4YHO» CTyneHT nokasblBaeT MOSHble U rNyboKMe 3HaHUS MporpamMmHOro martepuana,
NIOTMYHO U apryMEHTMPOBAHO OTBEYAET Ha MOCTaBMEHHLI BOMPOC, a Takke
[IOMOMHUTENbHBIE BONPOCHI, NOKasaTenu peiTuHra (Bce npegycmotpeHHbie Prf|  (16-25)
yyebHble 3afaHusi BbIMOMHEHbl, KAYeCTBO BbINOMHEHWUS GOMbLIMHCTBA M3 HUX Gannos
OLiEHEHO YncnoM 6anno., GrN3KMM K MakcumarnbHOMY).
«XopoLluo» CTyOeHT nokasblBaeT rnybokMe 3HaHWsi NporpaMMHOro Martepuvana, rpamoTHO
ero wuasnaraeT, [OOCTATOYHO MOMHO OTBEeYaeT Ha MOCTaBMEeHHbIA BOMPOC WU
JOMONHWTENbHBIE  BOMPOCHI, YMeno  (opMynvMpyeT BblBOAbl,  Aonyckas (11-15)
He3HauuTernbHbIe MOrPELLHOCTM, NokasaTenu peiTuHra (Bce npeaycMOTPEHHbIe 6annos
P y4yeGHble 3agaHns BbINOMHEHbI, KAYECTBO BbIMOSTHEHUS HU OOHOIO U3 HUX He
OLlEHEHO MaKkcumarsbHbIM YMcrioMm 6annos).
«Y[O0BNeTBOpUTENBHOY CTyOeHT nokasblBaeT [OCTaTOYHble, HO Hernybokue 3HaHUs MpPOrpaMMHOro
maTtepuana; npu oTBeTe He [onyckaeT rpybbix OWWBOK MM NPOTUBOPEYMNA,
ogHako B hOpMynMpoBaHMM OTBETa OTCYTCTBYET [OIKHasi CBsi3b Mexay (5-10)
aHanv3oMm, aprymeHTauven v BbiBogamu, ANs NOSyYeHusi NpaBuiibHOIO OTBETA 6annoB
TpebyeTcs yTOYHSOWME BOMPOCHI, AOCTUTHYTbl MWHMManbHble WNU  Bbllle
rnokasaTenv PenTUHIOBOWM OLIEHKU MPU HanM4Yny BbINONHEHWUSI NPeayCMOTPEHHbIX
PN y4ebHbIX 3agaHni
«HeyposnetBoputensHo» |OTBETbI HA BONPOCHI AaHbl HE BEPHO 0 6annos
Kputepun oueHnBaHus 3agay AnNA peweHnst Ha NPakTU4eCKUX 3aHATUAX
Tabnuua 7
LLikana oueHMBaHusA Kputepuu oueHku Kon-so
o6annos
«OTnn4HO» BbICTaBNAETCHA CTYAEHTY, €CNM OH MCYepnbiBatoLLe, nocneaoBaTensHO, YeTko u|(21-30) 6annos
NOrMYEcKM CTPOMHO M3raraeT maTtepuar, YMeeT TEeCHO YBsI3biBaTb TEOPUID C
NpakTUKOMW, UCTONb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepaTtypsl,
npaBuUnbHO OBOCHOBLIBAET MPUHATOE peLleHne, BnaaeeT PasHOCTOPOHHUMM
HaBblkaMu U MPUEMaMK BbINOMNHEHMS NpPaKTUYECKUX 3aaay.
«XopoLlo» BbICTABMNSETCA CTYAEHTY, €Cnu OH MO cyulecTsy wu3naraet wmartepuan,|(11-20) 6annos

npaBuiibHO npumMeHaeT TeopeTn4veckmne NnonoXeHuna npu peweHnn




npakTM4eCcKnx BOMPOCOB W 3apad, Bnageet HeobXoAMMbIMM HaBblkaMu U
npuemMmamum nx BbINMOJIHEHUA. 3HaeT Hanbornee BaXHble 3aKOHOMEPHOCTU

«Y[0BNeTBOPUTENBHOY BbICTaBNSETCA CTYOAEHTY, €CnM OH WMEEeT 3HaHWs Tomnbko ocHoBHoro| (5-10) 6annos
mMaTepuarna, Ho He YCBOUIN ero aetarnewn, 4onyckaeT HETOYHOCTW, HEAOCTAaTOYHO
npaBurbHble (POPMYITMPOBKU, HapyLLUEHWS NOrMYeCcKOn nocrnenoBaTenbHOCTU B
M3NOXEHMN MpPOrpamMHOro Martepuana. 3HaeT nepeyeHb Hambonee BaXHbIX
KaTeropuii, OCHOBHblE HanpaBneHUs B3aVMOLEWCTBUS YyKa3aHHbIX KaTeropwi.
YMeeT onpegendtb cMmbicn. BrnageeT OCHOBHbIMM MeTogamu crnocobamu u
cpeacTBamu NONyyYeHust, XpaHeHus, nepepaboTkm MHpopmauun.

«HeyposneTBoputensHO» | BbICTABNAETCA  CTYAEHTY, KOTOpbIM He 3HaeT 3HauuTenbHonm yactu| (0) Gannos
nporpaMMHOro Martepuana, AonyckaeT CyLeCTBeHHble OLWNOKN, HeyBEePEeHHO, C
6onbLIMMKN 3aTPyOHEHNSMU OTBEYaAET Ha NPaKTMKOOPUEHTUPOBAHHbIE BOMPOCHI.
Kak npaeuno, oueHKka «Hey[oBneTBOpMTENbHO» CTaBUTCH CTyAEHTaM, KoTopble
He MOryT MpoAomkuTb 0byyeHne 6e3 [ONOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYIOLLEN ANCLMUMINHE.

O6wue KpUTepun v WkKana oueHnBaHusA pe3ynbTaToB AnNA AoNyCKa K npome)KyTquoﬁ aTrectaumum

Tabnuua 8
HanmeHoBaHWe OLleHOYHOrO cpeacTBa BannbHas wkana
1. Bonpochkl kK TecTMpoBaHmio 5-25 6annos
2. 3apaymn Ang pelweHus Ha NPakTUYEeCKNX 3aHATUAX 5-30 6annos
3. 3awumTa ot4éTa no nabopaTtopHbiM paboTam 5-45 Gannos
WUToro: 100 6annos

MakcmmanbHoe konudectBo GannoB 3a cemecTp — 100. OGy4varoWwmiicss OOMycKaeTcs K 9Kk3aMeHy npw
ycnosun 51 1 6onee HabpaHHbIX 3a cemecTp G6annos.

3.3. KpVITepVIVI U WwKana oueHmBaHusa pe3ynbTaToB U3y4yeHnsa gnCunniinHbl Ha npome)KyTquoﬁ aTrectTauumum

OcHoBaHueM AN onpegeneHns OLUEHKM Ha 3dK3aMeHax ChyXWT YpOBEeHb OCBOEHUs obyvarowmmucs
mMaTepuana u opMMpOBaHUSA KOMNETEHUMI, NMPeayCMOTPEHHbIX NMPOrpaMmmori y4ebHON OUCUUMIVHBI.

YcneBaemMoCTb Ha 3a4eTe onpefernfaeTcs OLeHKaMn: «3a4TeHO», KHE 3a4TEHO».

OueHKy «3a4TeHO» nosnyyaeT 00y4aloLMNCs, OCBOMBLUUIA KOMMNETEHLMN ANCUMNINHBI HA BCeX aTanax ux
dopmupoBaHua Ha 51-100 %, nokasaBLLIMA BCECTOPOHHEe, cucTematuveckoe u rnybokoe 3HaHue y4veBHOoro
mMaTtepuana, ymeHue cBoOOOHO BbINOMHATL 3adaHws, NPeayCMOTPeHHble paboyer nporpaMMon, YCBOWMBLUWN
OCHOBHYI0 1 O3HAKOMSEHHbIW C AOMNOSTHUTENLHOW NUTEpPaTypPOn, PEKOMEHAOBaHHOW MporpamMmMon.

OueHKY «He 3a4yTeHO» nofny4yaeT oby4atoWmiics, OCBOUBLUMNIA KOMMNETEHLMN AUCLUMNINHBI Ha BCEX aTanax
nx popmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLeMy nNpobenbl B 3HaHUAX OCHOBHOro y4ebHoro marepuana,
AonyCcTMBLUEMY NPpUHUUNMArNbHbIE OWNOKN B BbINOMHEHUN NPeAYyCMOTPEHHbIX paboyen nporpaMMmon 3agaHuin.

LLikana oueHnBaHNA pe3ynbTaToB

Tabnuua 9
MpoueHTHas wkana OueHka B cucreme:
(mpu ee ncnonb30BaHMK) «3a4YTEHO - He 3a4TEHOY»
0-50% He 3a4yTteHo
51-100% 3auyTeHo

YcneBaemMoCTb Ha  3K3amMeHe onpefensieTca  oueHkamn: 5 «oTniu4HO»; 4 «xopowoy; 3
«yOOBMETBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OueHKY «OTNUYHO» MoslyvaeT oby4aroWwmnincsi, OCBOMBLUMI KOMMNETEHLUMN AUCUMMIUHBI HA BCeX aTanax ux
dopmupoBaHua Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTematuyeckoe u rnybokoe 3HaHue y4veBHOoro
mMaTepvana, ymeHue CBOOOAHO BbIMOMNHATL 3afdaHus, NPeayCMOTpeHHble paboyelrt NporpamMmow, YCBOMBLUMIN
OCHOBHYIO U O3HaKOMMEHHbLIN C AOMNOMHUTENBHOW NUTEpaTypon, pekoMeHaoBaHHOW nporpammon. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTcd 0by4aloWmMMCcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA ydebHown
ONCUMNIUHBI, HeobxoauMMmbiX Ond npuobpetaemon npodeccun, MNpPOSBMBLLUMM TBOPYECKME CMOCOOHOCTU B
MOHUMaHWM, U3NOXEHUN U UCNONb30BaHNM y4ebHOro matepuana.

OLEeHKY «XOpOoLUO» 3acrnyXunBaeT 0OyyaloLMNCs, OCBOMBLLMI KOMNETEHUMM ANCUUMIMHBI HA BCEX aTanax
nx popmmpoBaHns Ha 71-84 %, oBHapyXMBLUMI NOMHOE 3HaHWe y4yebHOro matepuana, ycrnewHo BblMONHALNIA
npegycMoTpeHHble paboyei NporpaMMoNn 3afdaHusi, YCBOMBLUMIA OCHOBHYIO NuTepaTtypy, PeKOMeHOOBaHHylo B
nporpamme. Kak npaBuno, oOuUeHKka «XOpOLO» BbiCTaBnsgeTcsd obyvalwmMcs, NPOAEeMOHCTPUPOBAaBLLMM
cucTeMaTnyeckoe BrnageHve MaTepuanom AUCUMNIMHBI, CNOCOBHBIM K MX CaMOCTOATENbHOMY MOMONIHEHUIO U
OOHOBMNEHNIO B xode AdarnbHewwen yvyebHom paboTbl M npodpeccMoHanbHOW AeSTENbHOCTW, HO AOMNYCTMBLUMM
HeCyLLIECTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yOoBneTBOPUTENbLHO» MonyvyaeT OOy4aloLWMNCs, OCBOMBLUMIA KOMMETEHUMU AUCUMNINHBI Ha
BCex aTanax ux dopmmnpoBaHmsa Ha 51-70 %, oBHapyXuMBLUMIA 3HAHWE OCHOBHOIO y4ebHOro matepmana B 06bEme,
HeobxoouMoM ang AanbHenwen y4edbl n NnpeacTodwern paboTel No Nnpodeccun, CNpasnstoOLLUACS C BbIMOSTHEHNEM




3afjlaHui, npeaycMOTpeHHbIX paboyer nporpamMMoun, 3HaKOMbI C OCHOBHOW NuUTepaTypon, pekoMeHOOBaHHOMN
nporpammon. Kak npaBumno, oueHka «y[4OBNeTBOPUTENbHO» BbICTaBNAeTCA Obyyalolwmmes, A0nyCTUBLUNM
NMOrpellHoCTM B OTBETE Ha 3K3aMeHEe M NpU BbIMOMHEHUN 3JK3aMEHAUMOHHbLIX 3adaHui, HOo obnagawwmm
HeobXxoOMMbIMU 3HAHUSAMW NS YCTPaHEeHUS NoL PYKOBOACTBOM npernoaaBaTens AoMnyLWeHHbIX HeJ04YEeTOB.

OueHKa «HeyaoBNEeTBOPUTENbLHO» BbICTaBnseTcss obyvyalollemycsi, OCBOMBLUEMY KOMMETEHL MM
ONCUMNNUHBI Ha BCEX 3Tanax ux opmmpoBaHua MeHee 4yeM Ha 51%, obHapyxuBwemy npobenbl B 3HAHUAX
OCHOBHOro y4ebHoro matepuana, gonyCTUBLUEMY MPUHUMNMANbHbIE OLWMOKM B BbIMOSTHEHUN NPEAYCMOTPEHHbIX
paboyel nporpaMmon 3agaHun.

LLikana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas Wwkana OueHKa B cuctemMe «HeyOBIeTBOPUTEIIbHO — YAOBNETBOPUTENbLHO —
(npu ee ncnonb3oBaHun) XOPOLUO — OTJINYHO»
0-50% HeyposneTBopuTenbHO
51-70% YooBneTBopuTEnbHO
71-84% XopoLio
85-100% OTnn4HO




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 «BogocHabkeHne 1 BogooTBeAeHME»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(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.

08.03.01 CtpoutenbcTBO

BopgocHabxeHne u BogooTBegeHue

6akanaBp

OYHas

2020

CtpoutenbcTBO

CtpoutenbcTBO

360/10

dPopma KOHTpOA (NpomexyTovHas

aTTeCTaLWIH) JK3aMeH, 3K3aMeH, 3a4eT
Yac. | Nek. a6. MpakTnu.
CemecTp 3.e: 3aH., 3aH., 3aH., KCP CPC dopma KOHTpons
yac. yac. yac.
1 144 |/ 4 48 0 48 4 17 9K3aMeH
2 180/5 48 0 48 5 52 9K3aMeH
3 36/1 8 0 8 1 19 3a4ert
NToro 360/ 10 104 0 104 10 88 3K3aMeH, 3K3aMeH, 3a4eT

YHuBepcanbHble KOMNETEeHLUN:

YK-1 CnocobeH ocyLLecTBNSATL MOWCK, KPUTUHECKUIA aHanM3 U CUHTE3 MHAOPMaLUK, MPUMEHSATb CUCTEMHbIV MOAXOA
ANS pelleHns NocTaBeHHbIX 3a4ay

YK-1.1 AHanunsupyet 3agady; Bblgenss ee 6a3oBble COCTaBnsoLmMe

YK-1.2 OnpepenseT; MHTEPNPETUMPYET U paHXMpyeT MHopMauuio; Tpebyemyto Ans pelueHVs NoCTaBNeHHON 3a4a4m

YK-1.3 OcyluecTBNsieT NOUCK MHOpMALIMM ANS PELUEHNS MOCTaBNEHHON 3a4a4uM MO PasnuyHbIM TMNam 3anpocos

YK-1.4 PaccmaTtpuBaeT 1 npeanaraeT BO3MOXHblE BapuaHTbl PeLLUEeHUsi TOCTaBEHHON 3a4a4yu; OLeHnBas nx

OOCTOMHCTBA U HEOQOCTATKU

O6wenpodeccnoHanbHbIE KOMNETEeHUUU:

OrK-1 CnocobeH peluaTb 3agayn NnpodeccuoHarnbHOM eATENbHOCTM HA OCHOBE UCMONb30BaHWS TEOPETUYECKUX U
NPaKkTU4ECKMX OCHOB ECTECTBEHHbIX U TEXHNYECKMX HayK, a Takke MaTeMaTnyeckoro annapara

OrkK-1.4 MpeacraeneHne 6a3oBbIxX AN npodeccnoHanbHoN cgepbl PU3NYECKNX NPOLECCOB U SIBIEHUI B BUAE
MaTeMaTnyeckoro(Mx) ypaBHeHus (i)

OlK-1.6 PeLleHne nHXeHepHbIX 3a4ay ¢ NOMOLLbI0 MaTeEMaTUYECKOrO annapaTa BEKTOPHON anrebphbl; aHannTu4eckon
reoMeTpuu 1 MaTeMaTM4ecKoro aHanmsa

OlK-1.7 PelueHne ypaBHeHMI; ONMCbIBaIOLLNX OCHOBHbIE PU3MYECKMe NPOLECChl; C MPUMEHEHNEM METOA0B fIMHENHON
anrebpbl 1 MatemaTM4ecKoro aHanmaa

OllK-1.8 O6paboTka pacyeTHbIX U 3KCNEPUMEHTAbHbIX 4AaHHbIX BEPOSITHOCTHO-CTATUCTUYECKUMI MEeTO4aMu

MpodreccmoHanbHbie KOMMNETEHLMUN:

He nNpeAyCcMOTpeHbI y‘-lesHbIM niaaHOM

I'Ipenop,aBaHme oncumninuHbl npegycmMmatpuBaeT criegyruine d’)OprI opraHmn3auumn yqe6Horo npouecca:
NeKunn, npakTn4eckne 3aHATNUA, CaMoCToATEe IbHaA pa60Ta CTyAeHTa.

MporpamMmmMon ANCLMNAWHBI NPeayCMOTPEHbI CreayoLmMe BUabl KOHTPOMS: TEKYLUMIA KOHTPOIb
ycrneBaemMocTu B (hopme, TECTUPOBAHWNE MO OCHOBHbIM pasfenam AUCLMMMWHBI, NPaKTUYECKUX 3a4aHui
nabopaTtHbIXx paboT, 1 NPOMEXYTOYHBIN KOHTPOMb B (hopMe 3ayeTa 1 3K3ameHa.




