©

e

e

CAMAPCKUM
NOAUTEX

ONopHEA YHUBERTHTET

MuHucTepcTBO Hayku U Bhicllero o6pazosaHus Poccuiickoii ®Pepepauumn
®enepansHoe rocyaapcTBeHHoe GloppkeTHOe oGpaszoBaTensHoe yupexaeHue
Bbiclero o6paszoBaHuA
«Camapckuil rocyaapcTBeHHbI TeXHUYeCKUA YHUBEpPCUTET?
(Preoy BO «CamI'TY»)
®unuan ®rEOY BO «Caml'TY» B r. Benebee Pecnyonuku bawkopTocTaH

N

_ ?35; aé_ o

W &:\;’ép-l" =y
p. A\ Bmmmooﬁf%e& '

1 BaLIKOPTOCTaH

=p

s 2.N1.M. Unaxoposa

PABOYAA NPOrPAMMA OUCLUWUNITWHBI (MOAYIA)

B1.0.02.01 «Bbiclwiaa MmaTemaTuka»

Koa u HanpaBsrneHue NOAroToBKH

(cneunanbHOCTb) 08.03.01 CtpoutenbcTBO

HanpaBneHHocTb (Npoduns) MpoMbIWNEHHOE U rPaXAAHCKOE CTPOUTENILCTBO
Keanudmkauun BakanaBp

®opma obyueHua OvyHas

loa Havyana noAroToBKKM 2020

Beinyckarowan kadenpa CrpoutenbcTBO

Kadhenpa-paspaboTumk CtpoutenncTBO

O0beM aucCUUNNUHLL, Y. / 3.e. 360/10

®opmMa KOHTponsA (NpoMeXyToYyHas
aTrecTtauus)

JK3ameH, JK3aMeH, 3ayeT

Benebeit 2020 r.



COOEPXAHUE
1. MepeyeHb NNaHMpyemblx pedynbTaTtoB 06y4YeHus nNo ancumniMHe (Mogyro), COOTHECEHHbIX C MraHNnpyeMbiMm
pe3ynbTataMy OCBOEHUSA 06Pa30BATENBHON MPOTPAMMBI ..cceeeiiiueutreieeaeeesaateteeeeeaeeesaaesteeeeaaesssaansnsseeeaaesssannsnsseeeeens 3
2. MecTo gucuunnuHel (Mogyns) B CTPYKTYpe 0Opa3oBaTENbHOM MPOTPAMMDBI ........cceiiurreeeiiireeeeiitieeeesairneeesnieeeenns 5

3. O6bem gucuunnnHbl (MOAYNs) B 3a4ETHbIX €AMHULAX C yKasaHWeM KOoNMyecTBa akageMn4ecknx 4acos,
BblAE€MNEHHbIX HA KOHTaKTHY0 paboTy oby4atomxca ¢ npenogasartenem (No Bugam y4ebHbIX 3aHATUN) 1 Ha

CaMOCTOSATENBHYHO PABOTY OBYUAIOLLIMXCS ...vveeeiititeeeiitieeeeaiteee e e sttt e e e sabe e e e e sabe e e e e aabe e e e e aabe e e e e anbb e e e e anbeeeesanbeeeeeannbeeeeennee 5
4. CogeprkaHve QucuunimvHel (Mogyns), CTPyKTYpMpOBaHHOE Mo Temam (pasgenam), C ykadaHMem OTBEAEHHOrO Ha
HMX KONTMYECTBA aKaAeMMUYECKUX YaCOB N BUOOB YUEOHDBIX 3BHATUM ...veveiiiiiieiiiiieesiiieeeseiieeessntneesssnneeessnnnseesennens 6
4.1. CoaepKaHNE NEKLMOHHDBIX BAHSTUM ....eeeeieeeiiiiurieeeeeseesiiasnteseresesssaatntesseesesssaasssessseeeessanssssnsseeeesssmnnssssssseeesssanns 6
4.2. CoaepXaHNE NABOPATOPHDBIX BAHSTUM ....cccciiiurirrrreeeeeiiiitnteeereeessiaatnteeseeaessaaatsteeereeesssanmsnreeseeeesssmmnssssereeessainns 8
4.3. CoaepKaHNE MPAKTUHECKUX BAHSATUM ..veeereeeiiiuriereeeeeesisiustseeresesssaasntasseasesssaasssesseeeeessanmssssssseeesssannssssssseeeesaanns 8
4.4. CoaepXaHNe CaMOCTOATEMNMBHOMN PABOTBI .......uvuriiiieaeieiiiiiiteeeeesaaaabeteeeaeeesaassteeeeeaeeesaaasnbeeeeeaaeesaansnsseeeaaesesanns 10
5. MeTtognyeckue ykaszaHusa onsi 06yYaloLmMXCcs No OCBOEHUIO UCLMNIIUHBI (MOAYIIN) ..vvvvrreeeeieiiiiieieeeaeeeeaeneeens 12
6. MepeyeHb yyebHOM nuTepatypbl U y4ebHO-MeTOANYECKOro obecneyeHnsa ana caMmocToAaTeNbHOM paboTbl
OOYHaOLLMXCS MO OUCLIUNMITUHE (MOLYITIO) weetteeeesiiitttetetaeesssausteteeeeaeesaaassteseeeaesesaasstnssaeeeessaaassssneeeeesssannssssneeeeesssanns 13
7. MNepeyeHb NHHOPMALIMOHHBIX TEXHOMOMMIN, NCMONb3YEMbIX NPU OCYLLECTBEHNN 06pa3oBaTenLHOro npouecca
no gucumnnuHe (MoAynio), BKNOYasa nepeyeHb MPOrPaMMHOIO ODECMEUEHMS ......covuveeeiiiiieeiiiiee e 13
8. MNepeyeHb pecypcoB MHHOPMALIMOHHO-TENEKOMMYHUKALMOHHON ceTn «IHTepHET», npodeccrnoHanbHbix 6a3
OaHHBIX, MHAOPMALIMOHHO-CMIPABOUHBIX CUCTEM  ...ueviiieiiiieeesuttetesansseeesassseeesansseeesansseessanssseessnssseessnssseessnseeesssnnns 14
9. On1caHue maTepmanbHO-TEXHMYEeCKoN 6a3sbl, HE0OXOOUMOW ANs OCyLLEeCTBEHNs obpasoBaTenbHOro npolecca
MO OUCLIUMIIMHE (MOIYITHO) .veteeiiuteteeeiuteteessutteeessntaeeessstseeesastseaeaastaeeeaasteeaesastaeeesanteeeesasteeeeeansbeeesanteeeesansbeaesansseassnnses 14
10. ®oHA OLEHOYHBIX CPEACTB MO AUCLMMITUHE (MOLYITHO) oiuvviieeiireieesiueeeestteeeesssseeeesansseeessssseessssssenessnsseeessnssees 14

MpunoxeHune 1. POHA OLLEHOYHbIX CPEACTB AS1A NPOBEAESHNS TEKYLLEro KOHTPONSA yCNeBaeMocTu n
NPOMEXYTOYHOW aTecTaumm

MpunoxeHune 2. [lononHeEHUA 1 n3MeHeHUs k paboden nporpamMmme AUCUMNIIMHBI (MOAYyNS)

MpunoxeHune 3. AHHOTaUusA paboyen NnporpaMmbl AUCLMNINHDI



1. I'Iepequb nraHMpyembiX pe3ynbtaTtoB 06yqe|-|m| no gucuuniunHe (MOAyﬂIO), COOTHECEHHbIX C
nnaHnpyembiMun pesyrnibtataMm oCBO€HUA oGpasoBaTeanoﬁ 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 aHanunsa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOLMUKM
nowvcka; 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;
KPUTUYECKOro 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 06paboTkm MHpopmauuu;
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 nocTaBreHHoM
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 3aaauy 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
CMHTE3a 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 nHpopmaLmu;
MeTOo[, CUCTEMHOIO aHanmsa

Y1 YK-1.2

YMeTb: NPUMEHSTb METOLMUKN
nowucka; cbopa; obpaboTku
WHMOPMaLMn; CUCTEMHBIN
noaxopn Anst peweHust
NnocTaBneHHbIX 3agay u
OCYLLLECTBNATb KPUTUYECKNIA
aHanu3 u cMHTe3 MHopmaLu;
Nony4YeHHON 13 akTyanbHbIX
POCCUNCKMX U 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 SBMEHWUN
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)
ypaBHeHusi(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: MeToankom peLueHns
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
MaTeMaTM4Yeckoro aHanusa

37 ONK-1.1

3HaTb: MeToabl NIMHENHON
anrebpbl U MaTemMaTU4ecKoro
aHanmsa

Y7 ONK-1.2

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

B7 OMNK-1.3

BnapeTtb: MmeToankon peLueHus
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: OCHOBHblE 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 3KCNePUMEHTaNbHbIX
[AaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKUMM MeTOZaMU

I'Ipoqoeccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Kon HaunmeHoBaHue Koa un HammeHoBaHMe HAKKaTopa AOCTUXKEHUA Pe3ynbTaTthbl
KOMMNeTeHUuun KOMMeTeHUun KOMneTeHUun oby4eHus
He NpegyCMOTPEHbI Yy4eOHbIM NJ1aHOM
2. Mecto aucumnnuHel (Moayns) B CTPyKType o6pa3oBaTenbHON NporpaMmmbl
MecTo gucuunnuHbl B CTPYKTYype obpasoBaTenbHOWM NporpaMMbl: 06si3aTenbHas 4acTb.
Tabnuua 4
K n wecTB n n n
oA peawectsytowmne MapannenbHoO ocBanBaeMble AUCLMMNIIUHDI ocneaytowne
KOMMNeTeHUuUun OVUCLUNIUHbI AUCLUNINUHBI
YK-1 dusuka;
YyebHas npakTuka: NpoeKTHas NPaKkTUKa;
ApanTuBHble MHPOPMALMOHHO-
KOMMYHUKaLMOHHbIE TEXHONOMMN
OrkK-1 dusuka;
3konorus;

Xnmus;

TeopeTuyeckass MexaHuKa;
OCHOBbI TEXHNUYECKOW MEXaHUKN;
MexaHuka XnaKkocTn 1 rasa

MHxeHepHas n kKomnbloTepHas rpacdvka ;

3. O6bem AUCLUMNNMHBI B 3a4€THbIX eAUHULAX C YKa3saHMeM KoNnuyecTBa akageMU4ecKux 4acos,
BblAeNieHHbIX Ha KOHTaKTHyl0 paboTy obyualowuxca ¢ npenogaBarenem (No BUAaM y4eGHbIX 3aHATUI) U

Ha CaMOCTOATEeJIbHYHO pa60Ty o6yqa+ou.mxc;|

Tabnuua 5
Bup yyeb6Hou paboThl Bcero yacoB CemecTp 1 CemecTp 2 Cemectp 3
AyputopHas KOHTakTHas paboTa
(Bcero), 38 14 15 9
B TOM yncne:
nekumoHHble 3aHaTus (J13) 12 4 4 4




npakTnyeckme 3aHsatusa (M3) 16 6 4
BHeayauTOpHasa KOHTaKTHas 10 4 5
pabota, KCP
CamocTtosTenbHas pabota
(Bcero),
B TOM 4ucne: 300 121 156 23
nogrotoBka K 13 45 18 21 6
BblnonHeHue PP - - - -
MoaroToBka K KOHTPOMbHbLIM 87 40 20 7
paboTam (TecTupoBaHuio)
caMoCToATENbHOE U3yyYeHne 118 43 75 )
MaTepuana
NoAroToBKa K 3a4€Ty/3K3aMeHY 50 20 20 10
®DopMbl TEKYLLETO KOHTPOIIS MpakTnyeckme MpakTnyeckue MpakTnyeckune MpakTnyeckune
ycneBaemocTu 3aHATNSA 3aHATUSA 3aHATUSA 3aHATUSA
®DopMbl NPOMEXYTOYHOMN | 3K3aMeH, 9K3aMeH,
3K3amMeH 3K3aMeH 3aver
aTrecTrauumm 3auert
KoHTponb 22 9 9 4
UTOrIO: yac. 360 144 180 36
UTOrO: 3.e. 10 4 5 1

4. CopepxaHue QUCLMUNIUHBI, CTPYKTYPUPOBaHHOE MO TemaMm (pasgenam), ¢ ykasaHMeM OTBe4eHHOro Ha
HUX KONMYeCcTBa aKafAeMUYEeCKUX YacoB U BUAOB YyYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHWe paagena Buabl y4eO6HOW Harpy3ku n nx 'rpy,qoeMKoc'lr(let-lre_lcu ——
pasgena ANCLMNIIUHBI n3 np n3 CPC KCP
ponb YyacoB
1 JInHenHasn anrebpa - 10 - 36
2 BektopHas anrebpa 30 - - 12 36
3 AHanuTUyeckasl reomeTpumsi - 20 10 5 36
4 BBeneHne B maTtemaTnyeckuin aHanms 10 - 4 20 - 10 36
5 OundbdepeHumansHoe ncumcneHune 20 - 30 10 - 36
6 WHTerpanbHoe ncuncneHvne - 5 10 36
7 OudpdepeHumansbHble ypaBHeHUSA 20 - 10 10 - 36
8 Psagpl - 10 10 - 10 36
9 Teopus BEPOATHOCTH 12 - 10 10 - 36
10 MartemaTtuyeckas ctaTucTuka 12 10 18 - 12 36
WToro: 104 0 104 88 10 54 360
4.1. CogepxaHue NeKUMOHHbIX 3aHATUN
Tabnuua 7
No HarMEHOBAHME CogaepxaHue nekuum . Kon-
n3 pasnena Tema nekumm (nepeyveHb OuAaKTUYECKUX €OUHWLL BO
paccmaTpuBaeMbIix NOATEM, BONPOCOB) yacoB
CewmecTtp 1
1 Pasgen 1 NMHENHAA ANTEBPA Tema 1.1. BeegeHue. Npeamet matemaTtukn. Ponb 6
MaTemaTU4eCKmx
Mogenen B npouecce no3HaHusl. Onpegenutenn 2 n 3
nopsigkoB. OCHOBHbLIE CBOMCTBA, MUHOP U anrebpanyeckoe
aononHeHue. MoHATNe 06 onpegenuTene n-nopsigka u ero
BbluncneHve. Cnuctembl NUHENHbIX ypaBHeH. MeTtoa
Kpamepa.
Tema 1.2. MaTpuupl. Ix Buabl. Anrebpa matpuu. 6
O6patHasa maTtpuua. Teopema CyLLeCcTBOBaHUS, u
€[VMHCTBEHHOCTWN 0bpaTHOM MaTpuLbl.
Tema 1.3. PewweHne cuctem nMHenHbIX ypaBHEHUN C 6
nomoLLbto obpaTHo MmaTpuua. PaHr matpuupbl. Teopema
KpoHekepa-Kanennu. Metop lMaycca.
2 Paspen 2 BEKTOPHAA AJTTEBPA Tema 2.1. Bektopbl. CkanspHoe nponsseaeHve. CBoncTea 6
1 BbluncneHne. BektopHoe npousseneHune. Ceonctea u
BbluncneHne. FeoMeTpuyeckuini 1 MexaHM4YeCKUn CMbICH
BEKTOPHOIO Npoun3seaeHns. YCnoBms KONnmMHeapHoCTH
BekTopoB. CmellaHHoe npou3BedeHne. CBoncTea u
BblyMcneHne. KomnnaHapHOCTb BEKTOPOB.
3 Paspen 3 AHATNTMUTUYECKAA Tema 3.1 YpaBHeEHME NNOCKOCTU, MPOXOAsLLEN Yepes 6
FTEOMETPUA OaHHYI0 TOYKY C 3aaHHbIM BEKTOPOM Hopmanu. Obwee
ypaBHEHME NII0CKOCTU. YTomn Mexay NioCKOCTSMMU.




Ycnosus napannenbHoCTU 1 NepneHanKyNsapHOCTH
NMAOCKOCTEN.

Tema 3.2. lMpsaAmasn B NpOCTpaHCTBE U Ha NNIOCKOCTU.
BekTopHOe, KaHOHUYeckMe 1 napameTpuyeckne ypaBHeHus
NPsIMOW.

KaHoHMYeckne ypaBHEHUs! KpMBbIX BTOPOro nopsigka

Pazpgen 4

BBEJEHWE B 5
MATEMATUYECKNN
AHAJTN3

Tema 4.1. lNpenen yHKLMM OGHON N HECKOSBbKNX
nepemMeHHbIX. [NoHaTne BM 1 Bb BENUYMH, OrpaHUyYeHHoOn 1
OTAENUMBIN OT HYNA BENUYMH, MX CBOMUCTBA. [pocTenune
ceoncTtea npegenos. CpasHeHne BM u BB. Ceonctea
akBMBaneHTHbix BM 1 BB BenuyunH

Tema 4.2. MNMpenenbHbIV Nepexod B HepaBeHCTBe.
MpusHaku cywectBoBaHWs npeaenos. MepBbii u BTOpow
3amevaTtenbHble Npegensi.

Tema 4.3. HenpepblBHOCTb 0TOOPaXeHUs 1 YNCITOBOM
PYHKLUUM OOHOM N HECKONBKUX NEPEMEHHBIX.
OpHocTopoHHME npeensl MYHKLUK B TOYKe. TOYKN
paspbiBa yHKUMM U nx knaccudukaums. CeorncTea
PYHKUNIA, HENPEPbLIBHBIX B TOYKE Y HA OTPE3Ke.

WIToro 3a cemecTp:

48

CemecTtp 2

Paspe 5

ANOPEPEHLIMANBHOE
NCYUNCNEHNE

Tema 5.1. QuddepeHuman n nponssogHas yHKUMm
oaHou nepemeHHon. Ceoaka chopmyn
anddpepeHumpoBaHus. NMprMeHeHe NoHATUS
NpoOn3BOAHON B 9KOHOMMUKE.

Tema 5.2. NpounssogHble 1 gnddepeHumanb BbICLLMX
nopsiakoB hyHKLMM OfHOW nepemeHHol. CBolcTBa
dyHKUMIA, AnddepeHLMpPYEMbIX HA MHTepBare (TeopeMsl
Ponns, Koww, Jlarpanxa, npasuno Jlonvtans).

Tema 5.3. MonHeIn gnddepeHuman n YacTHble
npon3BoaHble (PYHKLUN HECKOMNBKNX NEPEMEHHbIX.
YacTHble Npon3BoAHblE CIOXHbBIX PYHKUMIA. BeluncneHne
NPOU3BOAHbIX HESBHBIX (DYHKLIIA OOHOW U HECKOIBKUX
nepemMeHHbIx. MNpon3BogHas No HanpaBneHWIO, TPaanNeHT.

NHTEMPAJIbHOE
NCYUNCNEHNE

Tema 6.1. lNepBoobpasHas u HeonpeaeneHHbIM nHTerpan.
Onepartop MHTEerpnpoBaHus 1 ero cBoncTea. Tabnuua
OCHOBHbIX (hOpMyn MHTErpupoBaHusi. 3amMmeHa nepemeHHbIX
B HEONpeaeneHHOM UHTerpane. VinTerpupoBaHue no
yacTam.

Tema 6.2. OnpegenexHbIvi uHTerpan. ®opmyna HeloToHa-
IleitbHuua. TeopeMa o NPOM3BOAHOW MHTErpana no
BEpPXHEMY npegeny. 3ameHa nepemMeHHoON B
onpegeneHHoM UHTerpane v MHTErpUupoBaHME No YacTsaM.

Tema 6.3. HecobcTBeHHbIE NHTErpansl ¢ 6eCKOHEYHbIMM
npeaenamm 1 OT HeorpaHUYeHHbIX PyHKUMIA. MpusHaku
CXOAMMOCTU HECOBCTBEHHbIX MHTErpanos. MMaBHoe
3HaYeHMEe HeCOBCTBEHHbIX MHTErparnoB

Tema 6.4. BoluncneHme BONHbBIX U TPOWHbLIX MHTErpanos B
AeKapToBOW cucteme koopamHat. Beiumcnenne
KpMBOMUHeNHbIX nHTerpanos 1 v 11 poga.

ANOPEPEHLINANBHBIE
YPABHEHWA.

Tema 7.1. O6bIKHOBEHHbIE AnddepeHUmanbHble
ypaBHeHus. OcHOBHble NoHsATUSA. 3agada Kowwu ana OY
nepsoro nopsigka. leometpmnyeckoe TonkosaHne Y
nepBOro nopsiaka v ero peLleHnii. YpaBHeHWs ¢
pasfgensowmMMmcs NepeMeHHbIMU.

Tema 7.2. OgHopogHble Y nepBoro nopsiaxa.
WHTerpupoBaHune nuHenHblx Y nepsoro nopsaka.
YpaBHeHue bepHynnn. UHTerpnposaHue 1Y B NOMHbIX
anddepeHumnanax.

Tema 7.3. YpaBHeHMUs BbICLUMX NOpsiakoB. 3agada Koww.
MoHsTMe o KpaeBbix 3agadvax. UHTerpuposanme Y,
O0MyCKalLWMX NOHWXKeHWe nopsaka. MNpumepsbl uanyecknx
M 9KOHOMUYECKMX 3adad, npusoadawimx Kk 4Y.

Tema 7.4. CTpykTypa 00LLEero peleHns nMHenHoro
oAaHopoaHoro Y. PelueHue nuHenHbix ogHopogHbix 1Y ¢
NOCTOSIHHBIMU Ko3hduumeHTamn. CTpyKTypa peLLeHns
NIMHENHoro HeogHopoaHoro Y. JInHerHble HeogHOPOAHbIE
Y ¢ nocTosiHHBIMKU KO3hhULMEHTaMN N C NPaBOK YaCTbio
onpegeneHHoro Bnaa.

PALBI.

Tema 8.1. Yncnosble pagbl. CxoguMocTb 1 cymma psga.
"eomeTpunyeckast nporpeccusi. Heobxogumoe ycnosme




cxoaumMocTu paaa. MNpocTeiluve AencTBMSA Hag paaamMu:
YMHOXEHMWE Ha Y1CrIo, CIIoXeHWe U BblunTaHue. Paabl ¢
NoNoX1TenbHbIMK YrieHamu. Teopembl CpaBHEHNS.

Tema 8.2. MNMpusHaku cxogmmocTtu Janambepa n Kowwuw.
MHTerpanbHbIn NpuM3Hak cxoammocTtui psaa. OueHka
ocTaTKa psiga C NOMOLLbI UHTErpansHoro npusHaka

Tema 8.3. 3HakouepenywLmecs psabl. Teopema
JleitbHuua. 3HakonepeMeHHble psiabl. AbcontoTHas n
YCINOBHas CXO0AMMOCTb. PyHKUMOHarbHbIE pAabl, 06nacTb
cxogmmocTu. PaBHoMepHas cxoaumocTb. [puaHak
Bewnepuwtpacca. CBoncTBa paBHOMEPHO CXOAALLMXCA
psiaoB

Tema 8.4. CteneHHble pagbl. Teopema Abens. NHTepsan
W pagnyc CXOAMMOCTY AN PAAOB C AENCTBUTENBbHBIMM
YneHamun. Teopema 0 paBHOMEPHOW CXOAMMOCTH
CTeneHHoro psaa. TeopeMbl O HENPepbIBHOCTU CYyMMbI, O
MOYNIEHHOM UHTErpmMpoBaHun 1 AnddepeHLMpoBaHNm
CTeNeHHbIX pAaoB.

Tema 8.5. Pag Tennopa. Teopema 0 AMHCTBEHHOCTYU
pasnoxeHus PyHKUMUM B CTENEHHOW pAd. [locTaTouHble
YCroBu1S pasnoxXeHns yHKUMK B pag Tennopa.
PasnoxeHne no cteneHsm afieMeHTapHbIX OyHKUMA

MIToro 3a cemecTp:
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Cewmectp 3

TEOPUSA BEPOATHOCTEN

Tema 9.1. MNMpeameT Teopumn BepoaTHoCTEN. OCHOBHbIE
NOHATUA Teopun BeposaATHocTen. CrnyyaiiHble cobbiTus.
Onepaunun Hag cobbliTuamn. CtaTuctTmyeckoe,
Knaccu4eckoe 1 akcuomaTtmyeckoe onpegenexHve
BEPOATHOCTU. [eoMeTpuyeckmne BEPOSATHOCTMU.

Tema 9.2. 3agaya BbIGOPOYHOro KOHTpPoONs. Teopemsbl
CINOXEHUS N YMHOXEHUS BeposTHocTen. dopmyna nomnHowm
BeposaTHocTu. Popmyna baveca.

Tema 9.3. Cxema vcnbiTaHuin n copmyna bepHynnu.
JlokanbHasa n nHterpaneHas dopmynel Jlannaca. OueHka
BEPOSITHOCTU OTKIMOHEHUSI OTHOCUTENBHOW YacToTbl OT
NOCTOAHHOW BEPOATHOCTW. HauBeposTHenLwee Ymcno
nosiBNeHu cobbIThS.

Tema 9.4. MMoHsTNE Criy4aHOM BENUYUHBL. [luckpeTHasa n
HenpepbIBHas cny4vanHas BenmymHa. 3akoH
pacnpegeneHus cny4anHom BennynHol. Popmbl ero
3aaHus 4N AUCKPETHBIX U HEMPEPbIBHbLIX CIyYanHbIX
BEIUYMH.

Tema 9.5. YncnoBble xapakTepUCTUKK CryYanHbIX
BEMWYMH: MaTeMaTnyeckoe OXxvuaaHue, gucnepeus,
cpefHeKBagpaTUYeckoe OTKIOHEHNe, MoAa, MeanaHa.
HayanbHble 1 ueHTpanbHble MOMEHTbI.

Tema 9.6. 3akoHbl pacnpegeneHnst QUCKPETHbIX
crny4aviHbIX BENWUYMH: BMHOMManbHbIR, MyaccoHa,
pPaBHOMEPHbIN, NOKa3aTenbHbIN. HopmarnbHbIA 3aKoH
pacnpegeneHus. NoHsaTne o 3akoHe 6onbLUMX Yncen.
Teopembl BepHynnu n Yeboiwesa. LieHTpanbHas
npegenbHasi TeopemMa.

10

MATEMATUYECKAA
CTATUCTUKA

Tema 10.1. DnemMeHTbl MaTeEMaTUYECKOWN CTATUCTUKN.

VIToro 3a cemecTp:

NToro:
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4.2. CopepxaHue nabopaTopHbIX 3aHATUI

Tabnuua 8

Ne
ne

HanmeHoBaHue
pasgena

HaumeHoBaHue
na6opaTtopHou paboTbl

CopaepxaHue naboparopHou paboTbl
(nepeyeHb ANAAKTUYECKUX eauHNLL
paccmaTpuBaeMbIX NOATEM, BOMPOCOB)

Kon-
BO
YyacoB

He NpefyCcMOTPEeHbI YY4EOHbIM NaHOM

4.3. CoaepxaHue NpakTU4ECKUX 3aHATUN

Tabnuua 9

Ne
n3

HanmeHoBaHune
pasgena

Tema npakTuieckoro
3aHATUA

CopaepxaHue NpPakTUYECKOro 3aHATUA
(NepeyeHb AMOAKTUYECKUX eANHNLL
paccMaTpyBaeMbIxX NoATEM, BONPOCOB)

Kon-
BO
YyacoB

CemecTp 1




1 Pasn.1. Bbluncnenue onpegenutenen 2 n 3 nopsigkos. PelleHne
Tema 1.1. CUCTEM NINHENHBIX YpaBHeEHMI MeTodoM Kpamepa.
2 Pasza.1. Oenctusa ¢ matpmuamn. O6paTtHas matpuua. PelweHne 16
Tema 1.2.,1.3 CUCTEM NIMHENHBIX YPaBHEHWI C NOMOLLbI0 0bpaTHON
MaTpuubl. PaHr matpuubl. PelieHne cuctem nuHemHbIx
ypaBHeHun meTogom [aycca.
3 BekTopbl. JInHelHble onepaunm Hag BEKTOpaMM.
Pasn.2. CkansipHoe nponsBefeHne BEKTOPOB. BekTopHoe u
Tema 2.1.,2.2 CMeLLaHHOe Npoun3BedeHne BEKTOPOB. YCNoBus
KONMIMHEapHOCTU 1 KOMMIaHapHOCTU BEKTOPOB.
4 lMnockocTb B NpOCTpaHCTBE. YCnoBus 16
Pa3g.3. nepneHanKynapHOCTU U NapannensHOCTU NNOCKOCTEN.
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 Buaa:
Tema 4.1. t , H [z =], 0]
7 Pasn.4. Bbluncnenune npegenos. HeonpegeneHHocTv Buaa 16
Tema 4.1. |1 [ |U" [ e
8 Pasgn.4. MepBbIi 1 BTOPOW 3aMeyaTenbHble Npeaens.
Tema 4.2. BbluncneHne npegenos ¢ NOMOLLbI0 3KBUBANEHTHbIX BM.
WUTtoro 3a cemectp: | 48
CemecTp 2
9 Pasg.4. HenpepbIBHOCTL YNCIOBOW PYHKLIMU OOHOW NEPEMEHHON. 2
Tema 4.3. Knaccudmkaumsa To4ek paspbiBa QyHKUNN.
10 BbluncneHne nponsBoaHbIX YNCNOBOW (PYHKLMU OAHOW 2
Pasn.5. nepemMeHHon, NnapaMmeTpUYeCcKnxX 3agaHHbIX PyHKUMNR,
Tema 5.1 HesIBHO 3afaHHbIX dyHKUMI. Jlorapudmnyeckoe
anddepeHUMpoBaHue.
11 Pasn.5. BbluncneHune yacTHbIX NPOU3BOAHBLIX U MOMHOMO 2
Tema 5.2 anddepeHumana yHKLMN HECKONbKUX NEPEMEHHbIX.
12 BbluncneHne nponsBoaHOM CNOXHON (PYHKLMN OfHOM 2
Pasn.5. nepemeHHoun. BelumcneHve npom3BogHbIX 1
Tema 5.3 anddepeHUnanoB BbICLUMX NOPSAKOB O4HOW U
HECKOMbKUX NePEMEHHbIX.
13 WccnepoBaHune dyHKUMIA U NOCTPOEHNe rpadmKoB. 2
Pa3n.5. [Mpn3HaKU MOHOTOHHOCTU, SKCTPEMYM DYHKLIMU.
Tema 5.6 HanpaBneHwne Bbinyknoctn rpacpmka pyHKumMm. Toukm
nepernba, acMMNTOTHI.
14 Pasn.6 HenocpeacTBeHHoe uHTerpmpoBaHmne. VIHTerpupoBaHne 2
Tema 6.1, BbIPAXEHWNA, COAEPXALLMX KBaLIPATHbIN TPEXUMEH.
MHTerpmpoBaHue 3aMeHON NepemMeHHON 1 Mo YacTsaM.
15 Pasn.6 WHTerpmpoBaHue paumoHanbHbIX apobeii n 2
Tema 6.1 MPPaLMOHarbHBIX BbIPAKEHMA. WHTerpupoBaHue
TPUrOHOMETPUYECKUX DYHKLIMIA.
16 Pasn.6 Bbluncnenne onpegeneHHoro uHterpana. 3ameHa 2
Tema 6.2 nepemMeHHON B ONPeAeneHHoM MHTerpare. Bbluncnenwve
onpegenéHHoro MHTerpana no 4YacTsiMm.
17 Pasn.6 BbluncneHnne n oueHkn HecobCTBEHHBIX UHTErPaNoB C 2
Tema 6.3 6€eCKOHEeYHbIMU npeaenami MHTErpupoBaHMA. NHTerparb
OT pa3pbIBHbIX PYHKLUNNA.
18 Pasn.6. BbluncneHne kpaTHbIX MHTErpanos B EKapTOBbIX U 2
Tema 6.4, 6.5 NoNsPHbIX KOOpANHATaXx.
19 Pa3n.6. BbluncneHne KpUBONMUHENHbIX MHTErPanos no AnvHe ayrun 2
Tema 6.6 kpvson (I poga) n no koopauHatam (Il poga)
20 Pasn.7. OndbdepeHumansHble ypaBHeHUS ¢ pasfensaowmmMmcs 2
Tema 7.1,,7.2. nepeMeHHbIMW, OQHOPOAHbLIE YpaBHEHUS | nopsaka.
21 Pa3sg.7. JlnHenHble auddepeHumanbHble ypaBHeHUs | 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. Jonyckarowpe noHmxeHne nopsagka.
24 JlnHenHble ogHopoaHble AnddepeHumanbHble ypaBHEHMUS 2
Pasn.7. BTOPOrO NOpAAKa C NOCTOAHHbIMM KOS(bdDMLI,VIVeHTaMM.
Tema 7.4, Cny4yai gencTBUTENbHbIX Pa3NUYHbIX KOPHEN

XapakTepucTnyeckoro ypaBHeHus. Criyyanm KpaTHbIX
OEeNCTBMTENbHbIX KOpHEN. Cnyyar KOMNIEKCHbIX KOPHEN




XapaKTePUCTUYECKOTO YPaBHEHWS.
25 Pasn.7 JInHenHble HeogHopoaHble AnddepeHUmnansHbIe 2
Tema 7.5. YPaBHEHMS C NOCTOSIHHBIMU KO3hPULIMEHTAMU 1 C NPaBOK
YacTblo cneumanbHOro B1aa.
26 Pasn.7 MeToa Bapuaumu Npom3BONbHOM NOCTOSAHHOM (METOA, 2
Tema 7.5. JlarpaHxa) ansi peLueHnss HeOQHOPOAHOrO
anddepeHumnansHoro ypasHeHnunsa |l nopsgka
27 Yucnosble psabl C NONOXUTENbHBIMKY YneHamu. MNpusHaku 2
Pasn.8. Tema 8.1, 8.2. cxop,vuvloc?m: HeobxoanmbIn, CcpaBHeHuA. [ocTtaTouHble
npuaHaku: flanambepa, pagunkanbHbin npusHak Kowwm,
WHTErpanbHbIv NPU3Hak.
28 3Hako4epeayolmecs yncnosble psagpl. MpusHak 2
Pa3n.8. Tema 8.3. JleitbHuua. 3HakonepeMeHHble psiabl. AbcontoTHas n
6 YCIOBHas CXOAMMOCTb.
29 dyHKuMoHanbHble psapbl. MpusHak Beeplutpacca 4
Pasn.8. Tema 8.4, 8.5 paBHOMEPHON CXOAMMOCTU (PYHKLMOHANbLHOro psaaa.
CrteneHHble psabl. Teopema AGens. HaxoxaeHne obnactu
CXOOQUMOCTW CTENEHHOro psiaa.
30 Pasn.8. Tema 8.6. PasnoxeHue cdyHkunin B psa Ternopa n MaknopeHa. 4
IMpuMeHeHWe CTeneHHbIX PSAOB.
Wtoro 3a cemectp: | 48
Cemectp 3
31 Pasn.9. Tema 9.1. 3nemeHTbl kombuHaTopuku. NepecTaHoBkM, pasmeLleHns
M COoYeTaHus.
32 CnyvaiiHble cobbiTus, anrebpa cobbITuiA.
Pa3g.9. Tema 9.2. HenocpeacTteeHHoOe BbluUCNEHe BepoaTHOCTeN. dopmyna
CNOXEHUS N YMHOXEHUSA BEPOATHOCTEN.
33 Pa3g.9. Tema 9.3. dopmyna nonHow BeposTHocTu. Popmyna berieca.
34 7 Pasn.9. Tema 9.4. 3aKoHbI pacrnpeAeneHns u 4MCroBbIe xapaKkTepucTuki
OVCKPETHBIX CIyYanHbIX BENIUYUH. 4
35 Pasn.9. Tema 9.5. 3aKoHbI pacrnpeAeneHns u 4MCroBbIe xapakTepucTuki
ONCKPETHBIX CNyYanHbIX BENIUYMH.
36 Pasn.9. Tema 9.6. BuHomunansHoe pacnpegenenve. PacnpegeneHune
lMyaccoHa. Teopema Myagpa - Jlannaca.
37 Pa3g.9. Tema 9.7. PaBHOMEpPHOE 1 NoKkasaTeNlbHOE pacnpeaeneHuns.
38 Pa3n.9. Tema 9.8. HopmanbHoe pacnpenenenune. ®yHkums Jlannaca. 3akoH
60nbLUMX YNCEN Y NpedenbHbIE TEOPEMBI.
39 Pasg.10. Psabl pacnpegenenns, nx xapakTrepucTyku.
Tema10.1.
40 OueHkn napameTpoB pacnpeneneHus: To4eYHble 1
Pa3g.10. Tema10.2. MHTepBanbHble. [JoBEpUTENbHbLIN UHTEPBaN U
8 [JOBepUTENbHasi BEPOSITHOCT. 4
41 Pa3a.10. Tema10.3. lMpoBepka CTaTUCTUYECKMX TMNOTES.
42 Pa3g.10. Tema10.4. Kputepuu cornacus MNMupcona n Konmoroposa.
43 Pa3.10. Tema10.2. D.Bymeprlfe cnyqavﬁHb_le BenuuuHbl. CTatucTmka
OBYMEPHOW cryyaviHow BenuymHbl. Teopusi Koppensaumm.
UTtoro 3a cemecTtp: 8
Wrtoro: | 104
4.4. CogepxaHue cCaMOCTOSATEeNIbHOM paboThbl
Tabnuua 10
. CopaepxaHue caMmoCTOATeNbHOW paboTbl Kon-
HaunmeHoBaHue Bupg camocTositTenbHOM .
Ne n/n (nepeyveHb AMAaKTUYECKUX eOnNHNLL: BO
pasnena paboTbl
paccmaTpuBaeMbIx NOATEM, BONPOCOB) YacoB
CemecTp 1
1. MogroToBka K Bbluncnenue onpegenutenen 2 n 3 nopsakos. 2
NpaKkTU4eCcKOMy 3aHATUIO | PelueHne cuctemM NUHENHbIX ypaBHEHWUIA METOOO0M
Mn31 Kpamepa.
INnHenHas anrebpa OeictBus ¢ matpuuamu. ObpatHas maTpuua.
PelueHne cncteM nMHENHbIX ypaBHEHUIA C MOMOLLbIO
ob6paTtHoin maTpuubl. PaHr maTtpuupl. PeweHve
CUCTEM JIMHENHBIX YpaBHEHM MeTodom [faycca.
2. MoproToBka K . BexTopbl. CkansipHoe npousseaeHne. CBoncTBa u 2
NpaKkTU4ecKoMy 3aHATUIO | BbluMcreHne. BektopHoe nponsseneHve. CBoNCTBa 1
Mn32 BblYMCNeHne. F[eoMeTpnYEeCKMn 1 MeXaHN4YeCKUn
BekTopHasi anre6pa CMbICIN BEKTOPHOrO Npov3BeaeHus. Ycrnosus
KONMMMHeapHOCTN BEKTOpoB. CMeLLaHHoe
nponssegeHne. CBOWCTBA U BblMUCTIEHNE.
KomnnaHapHOCTb BEKTOPOB.




AHanuntunyeckas
reomeTpus

CamocTtoaTenbHoe
n3yyvyeHmne TemMbl

Tema 3.1 YpaBHeHMe NOCKOCTU, MPOXOAsLLEN Yepes
OaHHYI0 TOYKY C 3aJaHHbIM BEKTOPOM HOpMaru.
OO6Llee ypaBHeEHME NIIOCKOCTU. YTomn Mexay
NNOCKOCTSIMU. YCroBUsi NapannenbHoCTu 1
nepneHanKynsipHOCTU NITOCKOCTEMN.

Tema 3.2. lMpsMas B NpoCcTpaHCTBE M Ha NMOCKOCTU.
BekTopHoe, kaHOHUYeCcKkue 1 napameTpudeckue
ypaBHeHus npsiMoi. KaHoOHNYeckne ypaBHEHMUS
KPMBbIX BTOPOro nopsiaka

BeBenenue B
MaTemaTU4eckui
aHanms

MNoagroToBka K
NPaKTU4ECKOMY 3aHATUIO
N33

Bbluncnenne npepenos.
JlnHenHas anrebpa. BBegeHue B matemaTnyeckmi
aHanu3

MoaroToBka K
KOHTponbHou paboTe
KP 1

JlnHenHas anrebpa. BBegeHue B matemaTnyeckmi
aHanu3

CamocTtoaTenbHoe
n3yvyeHne TemMbl

HenpepbIBHOCTb OTOBpaXKeHUst U YNCNOBOW OYHKLUN
O[HOW N HECKOMbKUX NepeMeHHbIX. Of4HOCTOPOHHWE
npepens! PyHKUMKU B ToYke. TOYKM pa3pbiBa PyHKLMK
1 nx knaccudukaums. Ceonctea yHKLUNR,
HenpepbIBHbIX B TOYKE 1 HA OTpeske.

MoaroToBka K 9K3aMeHy

JnHenHas anrebpa. BektopHas anrebpa.
AHanutudeckas reomeTpus. BeeaeHwve B
MaTeMaTUYECKUA aHanm3

UTtoro 3a cemecTp:

17

CemecTp 2

OnddepeHunansHoe
ncymcrneHme

MNogroToBKka K
NpaKkTU4eCKOMYy 3aHATUIO
n34

BbluncneHne nponssogHbIX YNCNOBON PYHKLNK
OHOW NepeMeHHON, NapaMeTPUYECKNX 3a4aHHbIX
YHKUNIA, HEABHO 3afaHHbIX (OYHKLMNA.
Jlorapudpmunyeckoe anddepeHunpoBaHme.
BbluncneHne nponsBogHOM CNOXHON PyHKL MU OOHOMN
nepemMeHHon. BelumcneHne nponssBogHbIX 1
AnddepeHumnanos BbICLLIMX MOPSAKOB OAHOMW U
HECKOMBbKNX NEPEMEHHbIX.

WHTerpansHoe
ucuncneHue

CamocTtoaTenbHoe
n3yvyeHmne TemMbl

Tema 6.1. NepBooGpasHas 1 HeonpeaeneHHbIN
uHTerpan. OnepaTop UHTErPUPOBAHUS U €TO
cBowicTBa. Tabnua oCHOBHbIX hopMyr
WMHTErpupoBaHnsi. 3aMmeHa NepemMeHHbIX B
HeonpeaeneHHoM uHTerpane. HTerpupoBaHune no
yacTam.

Tema 6.2. OnpegeneHHbI uHTerpan. dopmyna
HbtoToHa-JlenbHunua. Teopema o Npon3BogHoOM
WHTErpana no BepxHemy npegeny. 3ameHa
nepemMeHHol B onpeaeneHHoM uHTerpane u
WHTErpMpOBaHUE NO YacTaM.

OnddepeHumnansHbie
ypaBHeHns

MoaroToBka K
NPaKTU4ECKOMY 3aHATUIO
Mn35

JIvHelnHble anddepeHumansHble ypaBHeHus |
nopsigka. YpasHeHuns bepHynnu.

YpaBHeHusi BbicLUMX nopsakos. 3agaya Kowwwm.
MoHsTMe o kpaeBbix 3agadax. MHTerpuposaHve Y,
AonyckalLmx NoHWxXeHne nopsiaka. MNpumepsl
DU3NYECKMX N IKOHOMUYECKUNX 3afay, NPMBOSSALLMX K

ay.

CamocTosiTensHoe
n3yvyeHne TemMbl

Tema 7.4. CTpykTypa 0OLLEro peLleHnst MIMHENHOro
opHopogaHoro 1Y. PelleHne nnMHenHbIX OA4HOPOAHBIX
Y ¢ nocTosiHHbIMK KoabdpumumeHTamm. CTpyKTypa
pelleHns nnHenHoro HeogHopogHoro Y. JInHenHble
HeogHopoaHble [1Y ¢ NOCTOSAHHBLIMMU

KO3 hULMEHTaMM U C NPABON YaCTbio
onpegeneHHoro Bnaa.
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MNoagrotoBka K
NPaKTU4EeCKOMY 3aHATUIO
n36

Yucnosble psgbl C NONOXUTENbHBIMU YIIEHAMMU.
Mpur3Haku cxoaMMOCTU: HEOBXOOUMbIN, CPaBHEHUS.
HocTaTouHble npuaHaku: Janambepa, pagukanbHbIn
npusHak Kowm, nHTerpanbHbIv Mpu3Hak.

MNoaroToBKka K
KOHTpOnbHOW paboTe
KP 2

WHTerpansHoe ucuncnexmne. uddepeHumnansHbole
ypaBHEHMWS

CamocTosTensHoe
n3yvyeHne TemMbl

Tema 8.3. 3Hakouepepyowmecs pagbl. Teopema
JleitbHuua. 3HakonepeMeHHble psiabl. AGcontoTHasa n
YCIOBHas CX0AUMOCTb. PyHKUMOHanNbHbIE pAabl,
obnactb cxoaMmocTu. PaBHOMepHasi CXOAMMOCTb.
MpusHak BenepwTtpacca. CBoncTBa paBHOMEPHO
CXOAsALLMXCS psAaoB




MoaroToBka K aK3aMeHy OudbdepeHumansHoe ncuncneHme. NIHTerpansHoe 10
necumcnenne. dunddepeHumanbHble ypaBHEHMS.
Psagbl.

WTtoro 3a cemectp: | 52

Cemectp 3

Wtoro 3a cemecTp:

Utoro: 88

5. MeTogunyeckue ykasaHUA AnsA oby4yaroWMUXcA No OCBOEHUIO AUCLMIIIUHBI (Moay”ns)

1. MeToaunyeckue ykasaHusa npu paboTte Ha nekumm

[o nekumu cTygeHT AOMmKeH NPOCMOTPETb YHEOHO-METOAMYECKYIO N HAYUYHYIO NMTepaTypy No TeMe nekumm
ans Toro, 4Tobbl MMETb NpeAcTaBneHme o Nnpobnemax, KoTopble 6yayT NOAHATLI B NEKUMN.

Mepen Havanom nekuumn obyvawowmumcs coobllaeTcda Tema nekumu, nnaH, BOMPOChl, noanexaiume
paccMOTPEHUI0, OOBOAATCSH OCHOBHbIE nMTepaTypHble MCTOYHMKM. Becb y4ebHbin maTepman, coobliaembin
npenogaBaTenem, AOMKEH He NpoCcTo npocnylwmBaTtbCs. OH JomkeH BbiTb aKTUBHO BOCMPUHAT, T. €. YChbILllaH,
OCMBbICIIEH, MOHAT, 3aduKcupoBaH Ha Bymare u 3akpenneH B namaTtu. MpucTtynasa K criyllaHmio HOBOro y4eBHoro
mMatepuana, nofie3Ho MbICIIEHHO YCTaHOBUTb €ro CBS3b C paHee u3dyveHHbiM. Cneast 3a TEXHUKOW YTEHUS NeKkunm
(aKueHT Ha CyLlecTBEHHOM, MOBbILIEHME TOHA, W3MEHEeHWe puTma, nay3a M T. n.), Heobxogumo Bcnen 3a
npenogaBaTeneM yMeTb BbiOENsiTb OCHOBHblE KaTeropuu, 3akoHbl M OMpeAensiTb UX coAaepkaHue, npobnemel,
npegnonaraTe UX BO3MOXHbIE peLleHusl, AokasaTenbcTBa M BbiBodbl. OcyllecTBnssS Takyt paboTy, MOXHO
3HaumTenbHo obneryntb cebe mnoHWMaHue y4ebHOro MaTepuana, €ero KOHCMEKTMpPOBaHWE W panbHenwee
n3ydeHue.

2. MeToguyeckne ykasaHusi Nnpy NOoAroToBke U pabote Ha NPaKTUYECKOM 3aHATUM

MpakTnyeckne 3aHATMA MO AMCUMNIMHE NPOBOAATCSH B UensxX BblpaboTkM MNpaKkTUYeCKMX YMEHUn W
nprnobpeTeHnsi HaBbLIKOB B peLleHMn NpodeCcCnoHanbHbIX 3adau.

MoproToBka 0By4varoLErocs K NpakTU4eCKOMy 3aHATUMIO NMPOM3BOAMTCS MO BOMpocaM, pa3paboTaHHbIM AN
KaXXgom Tembl MpaKTUYEeCKUX 3aHaTunm u (Mnu) nekumi. B nmpouecce noaroToBKM K MPakTUYECKMM 3aHATUAM,
Heobxoammo 06paTuTb 0co60e BHUMAHME Ha CaMOCTOATENbHOE U3yYeHne peKoOMeHA0BaHHON nNuTepaTypbl.

Pabota cTyaeHTOB BO BpeMsi MPaKTUYECKOro 3aHATUS OCYLLECTBNSETCA Ha OCHOBE 3afdaHuii, KoTopble
BblgatoTcs obyvallymcs B Havane unM BO BpPeMs 3aHATUSA. Ha npakTuyeckux 3aHATUSIX NpuBETCTBYEeTCH
aKTUBHOE yyacTue B 0OCY>XOEHMN KOHKPETHbIX CUTYaL i, COCOBHOCTb Ha OCHOBE MOSyYEHHbIX 3HAHWN HaxoauTb
Hanbonee addeKkTMBHbIE pelleHns MNOCTaBfeHHbIX NpobrnemM, yMeTb HaxoouTb MONE3Hbl OOMOSHUTENbHbIN
mMatepvan no TemMaTuKe 3aHATUA. Ha npakTuyeckux 3aHAaTuaxX obydvalowwmecs OOMKHbl yMeTb BbipaboTaTtb
onpegeneHHble pelleHns no obosHavyeHHon npobneme. B 3aBUCUMMOCTM OT CNOXHOCTU Npeanaraembix 3agaHumn,
uenew 3aHaTUA, obwen NOAroToBKM Obyvalowuxca npenogasatenb MOXET NoAckasaTb 0Bbyyalowmmes anroputm
pelleHns unuM nepBoe AewcTBMe, uUnu ykasatb obllee HanpaBneHue paccyxaeHun. NonyyeHHble pesynbraThbl
obcyxaaTcsa ¢ NO3ULUMiA X ageKkBaTHOCTU N 3PAEKTUBHOCTU B PaCCMOTPEHHON CUTyaunu.

3. MeToaunyeckune ykazaHusi no camocrtosiTenbHomn paboTe

OpraHu3aums caMmocToATENbHON paboTbl 06YyYaOLWMXCA OPUEHTMPYETCH Ha akTUBHbIE METOAbl OBrageHus
3HaHUSIMK, pa3BUTME TBOPYECKNX CMOCOBHOCTEN, Nepexo OT MOTOYHOTrO K MHAUBUAYaNnM3npoBaHHOMY OByYeHUto C
yyeTom notpebHoCTel 1 BO3MOXHOCTel obyyatoLerocs.

CamocTtosaTenbHasa paboTta ¢ yyebHuMkamu, y4eOHbIMM NOCOBMAMM, Hay4YHOW, CMpPaBOYHOW NUTEpPaTypowu,
mMaTepvanamv nepvoguyeckux msgaHui u MHtepHeta aBnsieTcs Havbonee addeKTMBHbIM METOAOM MOSyYeHus
OOMNOMHUTENbHBIX 3HaHWWA, MO3BONAET 3HAUMTENbHO aKTMBM3MPOBaTb Mpouecc OBMnageHus WHdopmaumnen,
cnocobcTByeT 6onee rnybokomy yCBOEHMIO M3y4yaemoro martepuana. Bce HOBble MOHATMSA MO M3yYaeMon Teme
HeobX0AMMO Bbly4YNTb HAU3YCTb.

CamocTosATenbHas paboTa peanusyeTcs:

® HENoCcpeaCTBEHHO B NMpoLecce ayanTOPHbIX 3aHATUN;

e Ha NeKUMAX, MPaKTUYECKUX 3aHATUAX;

e B KOHTaKTe C nNpenogasaTteneM BHE paMOK pacrnuncaHus;

e Ha KOHCynbTauuMsix MO y4ebGHbIM BOMpPOCaM, B XO4e TBOPYECKMX KOHTaKTOB, MpW NMKBMAALUK
3a00JPKEHHOCTEW, NPY BbINONIHEHUN NHAMBUAYambHbIX 3a4aHWUA U T. 4.;

® B METOAMYECKOM KabuHeTe, AOMa, Ha kadeape Npwv BbIMONHEHMN 06y4YatoWMMCH y4EOHbBIX M NPAKTUYECKNX
3afgau.

OddhekTnBHBIM  CPEACTBOM  OCyLLECTBMeHMd obyvalwmumcs camocToaTenbHoW paboTbl  sBnseTcs
3MNeKTpOHHas MHopMaunoHHo-obpa3oBaTenbHas cpeda YyHuMBepcuTeTa, KoTopas obecneymBaer JOCTynm K
yyebHblM nnaHam, pabouyum nporpammam gucuunivH - (Mogynew), npakTuK, K W30aHWAM  3MEeKTPOHHbIX
BMBNNOTEYHBIX CUCTEM.

4. MeTogmnyeckue ykasaHusi Npu HanMcaHUN KOHTPOJNIbHOMN paboThbl
CTpyKkTypa KOHTPOSbHOM paboThl:

* TUTYNbHBIA NACT,

* coepXaHne KOHTPOJbHOM paboTsl,




* OCHOBHas 4acCTb KOHTPOrbHOW paboThl,

* BbIBOAbI MO paborTe,

* CMUCOK NCMNONb30BaHHOW NUTEpaTypbI.

O6beM KOHTpONbHOM paboTkl A0 15 CTpaHUL, MaLLMHOMMUCHOrO TekcTa Yepes 1.5 nHTepBana. B kOHTponbHOM
paboTte OOMKHO ObITb OTPaXXEHO YMEHWe CUCTEMATM3MPOBAaTb, aHanuM3umpoBaTb, 0000wWaTb, AenaTb BbIBOAbI U
CBA3bIBaTb TEOPETMYECKMNE 3HAHUSA C NPakTUKon. B TekcTe Heob6xoaMMO BbliAeNUTb OCHOBHbIE MAEN U MPELANOXUTb
COOCTBEHHOE OTHOLWIEHME K HUM, OCHOBHbIE MOMOXEHWS paboTbl XeraTenbHO WMMCTPUPOBaTh CBOMMM
npumMmepamn. B TekcTte HeobxoaMmo AenaTb CCbUIKM Ha MCNOJMb30BaHHY NMTepaTtypy C ykasaHuem cTpaHuul. B
KOHTpOmnbHOM paboTe JOMKHbBI aKTUBHO MCMOMb30BaThCA HE MeHee 3 UCTOYHMKOB.

6. lMepeyeHb y4yebHOM NUTEpaTypbl U Y4eOHO-MeTOONYECKOro obecneyeHUs Ansa caMoCTOATENIbHOMN

paboTbl
Tabnuua 11
KHWXHbIN Jlutepatypa
Ne ABTOp(bl), HAUMEHOBaHWe, MecTo, roa U3gaHus ora (Ko) ans
n/n (ecnu ecTb, ykasaTb «rpud») 3ne1<::ou y4ye6Has camocT.
pecypc (3P) paboTbl
1. AHTOHOBA, H.H. OnpeneneHHbi nHTerpan. MeToa. ykasaHus K napkTuy.
3aHATUAM U caMocTonAT. paboTe ctygeHToB / CamACA. Kad. BbicLu. Ko +
maTemaTtuku. — Camapa, 2005. — 46 c.
2. Monosa W.A. Beicluas maTtemaTvka: MeToaMYEeCKNe yKasaHus K
BbIMONTHEHUIO KOHTPOrbHbIX paboT r. Camapa, 2007 r. - 60 ¢ (pykonucHoe Ko +
nsgaHue)
3. Monosa N.A. MaTemaTnyeckme metoabl 06paboTkM pesynbTaToB
3KCNEepUMEHTA: METOAMYECKNE YKa3aHUs K MPaKTUYECKUM 3aHSATUAM, T. Ko +
Camapa, 2007 r. -20 c (pykonucHoe nsgaHue)
4. Kanpak6aeB, AaT KpbimoBu4y. AHanuTtnyeckasi anrebpa n BektopHas
reomeTpus [TekcT]: y4eb. nocobue / Kanpakbaes, AaT KpbiMoBuY, Ko +
KynukoBa, Hatanbs AHaTtonbeBHa, YepHoBor, Munxamn AnekcaHapoBsuy;
CIrACY. 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. Ko +
BbiCcW. MaTeMaTuku. - Camapa, 2012. - 113 c.
ISBN 978-5-9585-0502-9
6. CnpaBoYHMK NO MaTteMaTuke (BTopoe usgaHue) [OneKTpoHHbIN pecypcl:
MeToanYecKkne ykasaHus/ — OneKTPOH. TEKCTOBbIE AaHHble.— HKHUN Ko +
Hosropoga: Hwkeropoackuii rocyaapCTBEHHbIV apXUTEKTYPHO-
cTpouTenbHbin yHuBepcuteT, O6C ACB, 2010.— 53 ¢
7. ManaxoB A.H. MaTtemaTuka. Bbicluas maTtemaTtuka [QnekTpoHHbI pecypcl:
y4ebHoe nocobue/ ManaxoB A.H.— OnekTpoH. TeKCTOBbIE AaHHble.— M.: Ko +
EBpasuickuii oTKpbITbIn MHCTUTYT, 2009.— 64 C
8. «MpakTnkym no matemartumke. Yactb 1 (MeToamyeckme ykasanus). Cocr.:
M.HO.XnebHukoBa, T.B.lLlyBanosa; Camapck. roc. apx.- CTPOUT. yH- T., Ko
Cawmapa, 2014.
9. «MpakTrkym no matematumke. Yactb 2 (MeTogmyeckue ykasanusi). Cocr.:
M.HO.XnebHukoBa, T.B.LLyBanosa; Camapck. roc. apx.- CTPOUT. yH- T., Ko +
Camapa,2014.

Hocmyn obyyarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensiemcsi nocpedcmeomM 3/1eKmpoHHOU
UHgbopmayuoHHoU obpa3zosamenbHoU cpedbl yHusepcumema u catima HTE Caml'TY o nnoa2uHy u naposo.

7. MNMepeyeHb UHHOPMALIMOHHBLIX TEXHONOMMI, UCMONb3yeMbIX MPU ocyLLecTBNeHnn o6pasoBaTenbLHOro
npouecca no AucumuniaunHe (Moayso), BKIoYas nepeyeHb NPorpamMmmMHoro o6ecneveHus

Mpv  npoBedeHUM  NEKUMOHHBbIX  3aHATUMI  WUCMONb3yeTcsa  MyNbTMMeauiHoe  oGopydoBaHue.
OpraHusoBaHo B3aumodelcTBMe obydalolleroca W npernogaeatenss C  MCMNOMb30BaHWEM  3NEKTPOHHOM
MHbopMaLMOHHO 06Gpa3oBaTenbHON cpeabl yHUBepcuTeTa.

MporpammHoe obecneyeHue

Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MNpaBooGnapatennb NPOUCXOXKAEHUSA
HasBaHue (NM1ueH3noHHoe nnmn cBob6oaHO
n/n (npoussoguTens) (nHOCTpaHHOE nnn
pacnpocTpaHsemoe) OTEYECTBEHHOE)
1. [TekcToBbI pegakTop LibreOffice cBoboaHoe nporpammHoe
LibreOffice Writer v.6 u obecneveHve,
BblLLE pacnpocTpaHsieTcs nog
nuueHsnen GNU LGPL
2. |TabnuyHbIn pegakTop LibreOffice cBoboaHOE NporpaMMHoe
LibreOffice Calc v.6 u Bbllle obecneuveHue,




pacnpocTpaHsieTcs nog
nuueHsnen GNU LGPL

3. |CpeqcTtBo co3gaHusa n LibreOffice cBo6OaHOE NporpaMMHoe
AEMOHCTpaumm nNpeseHTauuii obecneyeHue,
LibreOffice Impress pacnpocTpaHsieTcs nog

nunuensnen GNU LGPL

8. lMepeyeHb pecypcoB MHDOPMaALMOHHO-TENIEKOMMYHMKALMOHHON ceTn «UHTepHeT»,
npodeccnoHanbHbIX 6a3 AaHHbIX, UHHOPMALMOHHO-CMPABOYHbLIX CUCTEM

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

9. OnucaHue maTtepuanbHO-TEXHUYECKON 6a3bl, HeOO6X0aMMOM ANs OCyLLeCTBNeHUA obpa3oBaTesibHOro
npouecca no gUcuuninHe

NekunoHHbIe 3aHATUA

Ayantopum Ans NEKUMOHHbLIX 3aHATUI YKOMMIEKTOBaHbI MeBEenblo U TEXHNYECKUMN cpeactsaMmm obyveHns,
cnyXawummn ana npeactasneHms yyebHonm uHgopmauum 6onbwion ayautopum (Habopbl OEMOHCTPaLUOHHOTO
obopynoBaHusi (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
Ayaontopum Anst NpakTUYECKMX 3aHATUIA YKOMMMEKTOBaHbl CheLann3MpoBaHHoOn Mebenbio 1 TEXHUYECKMMU
cpencTBaMm obydeHus (NPOEKTop, 3KpaH, KOMMNbIOTEP/HOYTOYK).

CamocTtosaTenbHas pabora

MomelleHnst Ons caMOCTOSATENbHON paboTbl OCHALLEHbl KOMMbITEPHOW TEXHWMKOW C BO3MOXHOCTbLHO
MOAKMIYEHUss K ceTu «WMHTepHeT» W [0CTYNOM K 3MeKTPOHHOW WHdOopMaLMOHHO-06pa3oBaTenbHOM cpene
CamlITY:

e MeTOAMYECKUI KabuHeT (aya. 9).

10. ®PoHA OLEeHOYHbLIX CPeACTB Mo AUCUUNInHe

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

MonHbIA KOMMMEKT KOHTPOMbHbLIX 3adaHuMin WNM WMHbIX MaTepuanoB, HEOOXOAMMbIX ANs OLEeHMBaHUS
pe3ynbTaToB OOy4YeHWss Mo AUCUMNNMHE, NpPakTUKke XpaHUTCcs Ha kadeppe-paspabotymke B OymakHoOM U
3NEKTPOHHOM BUAE.




MpunoxeHwue 1

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

no gucumnnunHe

B1.0.02.01 «Bbicwiaa maTemMaTuka»

Koa n HanpaBlieHne NnoaroToBKu

(cneunanbHOCTB) 08.03.01 CtpouTtenscTBO

HanpaBneHHoCTb (Nnpocmnb) MpoMmbIlWneHHoe U rpaXXaaHCKoe CTPOUTENLCTBO
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 MHOopMaLUK;
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 pelwaTtb 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
SIBITEHUI B BUAE
MaTemaTn4eckoro(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
OM3MYECKMX NPOLECCOB M ABNEHNN
B BUAE MaTeMaTUYeCKOro(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;
OMNUCbIBAIOLLIME 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 3KCNepUMeHTarnbHbIX
AaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKMMU MeToAaMun

B8 ONK-1.3

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

I'Ipoqoeccvaan bHbl€ KOMNeTeHUNn

Tabnuua 3
Koa HaumeHoBaHue Koa 1 HauMeHOBaHWe UHAUKATOPA [OCTUKEHUS PesynbTathl
KOMMEeTeHUMU KOMMEeTEeHLUUM KOMMEeTEeHLUN obyueHust
He NpeAyCcMOTPEHb! y4e6HbIM NAaHOM
MaTtpuua cooTBeTCTBMUS OLeHOYHbIX CPeACTB 3annaHMPoOBaHHbIM pe3yrbTaTam o6yyYyeHus
Tabnuua 4
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1, YMEHUMN,

2. TunoBble KOHTPOJIbHbIEe 3a4aHUsA UNU UHble MaTepuarbl, HeOGXoAWMbIE ANl 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 pasgenos Ne (ykasaTb Bug) HanmeHoBaHWe oLeHOYHOro cpeacTBa (pelueHne 3agay, Kog
(aTanos 3aHATUSA KOHTponbHasi paboTta, otyeT no nabopatopHbiM paboTtam, KOHTponupye
cdopmupoBaH TECTMPOBHME, KypcoBasi paboTta (MpoekT), pedepaT v ap.) MOW
nsi KOMMNeTeHLnn
KOMMeTeHumm)
1 2 3 4
1 J1 Ne1, M3 Ne1 Bbluncnenve onpegenutenen 2 u 3 nopsakos. PelleHne cuctem YK1, OrMnK1
TNNHENHbIX ypaBHeHun meTogoM Kpamepa. [encteus ¢
maTpuuamm. ObpaTHasa maTtpuua. PelueHre cuctem NUHenHbIX
ypaBHEHWI C NOMOLLbI0 0bpaTHOM MaTpuubl. PaHr matpuubl.
PelleHne cnuctem nNnHenHbIX ypaBsHeHun metogom lraycca.
2,3 JT Ne1, M3 Ne2 BekTopsbl. [InHenHbIe onepauun Hag BekTopamn. CkanspHoe YK1, OlNK1
npovsBeaeHne BEKTOpPoB. BekTopHoe 1 cmellaHHoe
npov3BeAeHne BEKTOPOB. YCrNoBUS KONAMHEApHOCTU U
KOMMNIaHapHOCTW BEKTOPOB.
4 J1 Ne2, M3 Ne3 Bbluvicnenve npeaenos. HeonpeaeneHHoOCTH Buaa: YK1, OrMnK1
e i
R IR
BbluncneHue npegenos. HeonpeaeneHHocTn Buaa
MepBbi 1 BTOPOW 3amevaTenbHble npeaensl. BeluncneHve
npegernos C MOMOLLBIO 3KBUBANEHTHbIX BM.
1 M3 Ne6 OCHOBbI NTMHENHOW, BEKTOPHOW anredpbl 1 aHaNUTUYECKOn YK1, OrMnK1
reoMeTpum.

O6pasey MHAUBMAYanbLHoro 3agaHusa Ne1

1 [laHa cuctema Tpex IMHENHBbIX YPaBHEHUI C TPEMSI HEM3BECTHLIMU. TpebyeTcs HaWTU ee peLLeHne C MOMOLLBHO:
a) popmyn Kpamepa; 6) maTpmyHoro metoza, B) metogom [faycca.

02x, 43X, - 4x; =5,
X +26- 3 =3
3% - x,+2¢ =2 1

12¢; + X, +3x; =1,
[[;'Xl +2X2 - 2X3 :"1;
[x1-2x2+3x3 =2

1.1 2.
13%, + 2 - 33 =1 1 X, +2% - 363 =-2,
1.3. H X1+ X2+2X3 :3 1.4.H-X1+2X2-2X3 :l

Oo0pazen HHAUBUAYAJTBHOTO 3a1aHus Ne2

1. DaHbl KoopAMHaTLI BEPLUWH NMpaMuabl A1A2A3A4CpeACTBaMM BEKTOpHOW anrebpbl HaWTU: a) AnuHy pebpa;
0) yron mexay pebpamum (¢ TOYHOCTBIO 40 1°); B) nnowagb rpaHu; r) o6bem nupammngpl.

BapuaHT A1 Az As As
1 (4;2;5) 0;7;2) ©;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)




_f
2. [aHbl BeKkT & b,Calf

YTO BEKTOpPbI

obpasyloT 6a3uc 1 HanTM KoopanHaTbl BEKTopa

a, 3, Bby, b, b)) dc, ¢, c;) dd b,

BapuaHT a b C d
1 (1:2;3) (-1,3;2) (7:-3;5) (6;10;17)
2 (4;7:8) (9;:1,3) (2;-4,1) (1;-13;-13)
3 (8:2;3) (4,6,10) (3:-2,1) (7:4,11)
4 (10;3;1) (1,4;2) (3;9;2) (19;30;7)

3" B HekoTOpOM Gaauce. MokasaTs,
B aTOM Ga3suce.

o + - —
3.1 YpaBHeHue 0aHOM U3 CTOPOH KBagpaTa X+3y-5 D. CocTaBuTb ypaBHEHME TPEX OCTarbHbIX CTOPOH
kBagpaTta, ecnu (-1;0) - Touka NnepeceyveHus ero gnaroHanen.

3.2. [laHbl ypaBHEHUSA OOHOM U3 CTOPOH pomba x - 3y+10 _CII/I O[HOW N3 ero AnaroHanemn x+dy-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 NaparnnenorpaMMa , @ YpaBHeHWe ofHON 13 ero

avaroHaneit X - 4 =0 Haiitn KOOpAMHATHI BEPLUMH NaparnenorpaMma.
3.4. [aHbl ABE BEPLUUHDI Al- 3;-3) n B(s;- 1) D(4;3)

CocTaBuTb ypaBHEHMS €r0 CTOPOH.

, M TOYKa nepecevyeHnsa BbICOT TpeyrosibHUKa.

KoHTponbHas pabota Ne1.
OcHoebl nuHeliHolU, 8eKMOPHOU an2ebpbl U aHaIUMuU4YecKoll 2eoMmempuu.

3apaua Net.
415
Onpenenutens |-6 7 2
351

Bblumcnutb Tpemsi cnocobamu.
1) no onpegenexuio;
2) pas3noxeHneM Nno anemeHTam BTOPOW CTPOKW, a 3aTeM Mo afieMeHTam TpeTbero cronbua;
3) cosgaHmem Hynew B 0QHON CTPOKe (MNK B OOHOM M3 CTON6LOB).

PelwweHue.

1) no onpegenexuio;

OnpegenuTens paBeH CyMMe NPOV3BEAEHUI 3NIEMEHTOB KakoN-HMBYAb CTPOKM Unm ctonbua Ha nx
anrebpanyeckve AONOMHEHWs, T.€.

oyl oyl AL
D=af AP +aPA? +.+ad 40
roe io — pukcnpoBaHo.

Hangem onpegenuternb, UCMONb30BaB pasnoXeHne no cronouam:
MwHop ansa (1,1):
BbluepkuBaem 13 matpuubl 1-10 CTPOKy 1 1-11 cTonbe.

41115
6|7 |2
3,51

72
Monyyaem: A11 = )5 1

Hangem onpegenutenb ansg aToro MuHopa.
A1p=(7+1-52)=-3

MwHop ans (2,1):

BbluepkuBaem 13 MaTpuubl 2-10 CTPOKY U 1-11 cTonbeL.

41115
6|72
3,51

15
Monyyaem: Az1 = )5 1

Haipnem onpenenutens Ans 9Toro MUHopa.
A21=(1+1-5+5)=-24



MwuHop ans (3,1):
BbluepknBaem M3 Matpuubl 3-10 CTPOKY U 1-14 ctonbeL.

4115
672
351

1
Monyyaem: Az = |72

Haingem onpegenutenb Ans aToro MuUHopa.
As1=(1+2-7+5)=-33
OnpepenuTens:
A = (-)H-4) + (BPH(L)P6) + (-24)+(-1)13 + (-33) = (-4) + (-3)-(-6) * (-24)+3 » (-33) = -231

2) pasnoxeHWeM Nno anemeHTam BTOPOW CTPOKW, a 3aTeM No anemeHTam TpeTbero ctonbua;
Hapem onpegenutens, UCNONb30BaB pa3sfoXeHue No BTOPON CTPOKe:
MwuHop ans (2,1):
BbluepknBaemM M3 MaTpuubl 2-10 CTPOKY U 1-14 cTonbeu.

4115
672
351

15
Monyyaem: Az1 = )5 1

Hargem onpegenutens onst 3Toro MMHopa.
A21=(1+1-55)=-24

MwvHop ans (2,2):

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

4115
672
351

-4
Monyyaem: Az = )3 i

Hangem onpegenutens 4ns 3TOr0 MUHOpA.

A2z =((-4)*1-35)=-19

MwuHop ans (2,3):

BbluepkuBaem 13 matpuubl 2-10 CTPOKY 1 3-11 cTonbew.

4115
6 72
351

41
Monyyaem: A2z = )3 5

Hangem onpegenutens 4ns 3TOr0 MMHOpA.

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

Onpepgenurens:

A = (-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

Monyyaem: A3 = )36;

Hangem onpegenvtens A4ns 3Toro MUHopa.
A13=((-6)*5-3+7)=-51

MwuHop ans (2,3):

BbluepkuBaem 13 matpuubl 2-10 CTPOKY 1 3-11 cTonbe.
41115
6|7 |2
3151




Monyyaem: Az3 = );é )

Hangem onpegenutenb aAns aToro MuHopa.
A23=((-4)*5-3+1)=-23

MwHop ans (3,3):

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

41115
672
351

41
Monyyaem: Ass = )-6 7 )

Hangem onpegenutens Ans aToro MMHopa.

Az3z=((-4)*7-(-6) = 1) =-22

Onpegenurens:

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

3) co3aaHMeM Hynewn B O4HOM CTPOKe (MM B OOHOM U3 CTONOLOB).
PaboTtaem co ctonouom Ne1
YMHOXUM 2-t0 cTpoky Ha (k = 3/ 6 = 1/2) n gobaeum K 3-i:

-4 1 5
-6 7 2
0 7, 2
YMHOXMM 1-t0 cTpoky Ha (K = -6 / 4 = -3/2) n gobaBum K 2-1;
-4 1 5
0 1, 11,
0 1y, 2

PaboTtaem co ctonouom Ne2
YMHOXUM 2-10 cTpoky Ha (k = -17/2 [ 11/ = -17/1;) n pobaBum K 3-i1:

-4 1 5
0 11/2 -11/2
0 0 21,

Onpepenutens Matpuubl A = (-4) « 115 « 21/, = -231

3agaya Ne2.
lMokasaTb COBMECTUMOCTb CUCTEMBI JIMHENHBIX YPABHEHUI 1 HAWTW ee peLleHne TPeEMS MeTodaMMm.
2X1+3X2+4x3=7
6X1+X3=6
4X1+2X2+X3=8
1) no cpopmynam Kpamepa;
2) wmetogom [aycca;
3) c nomoLblo obpaTHOW MaTpULbl.
BbInoNHWTL NPOBEPKY pesynbTaTa.
PeweHue.
1) no dopmynam Kpamepa;
Cucrtema coBmecTHa Torga u TOfbKO TOrAaa, Korga CUCTEMHBIN (FMaBHbIA) ONpeaenuTerib He paBeH HyIHo.

234
OnpepenuTenb (6 01 ]

421
A=2+(01-21)-6(3+1-24)+t4+(3+1-0-4)=238
3ameHum 1-bii ctonbew, maTpuubl A Ha BEKTOP pesynbTarta B.

7.3 4
6 1 0 1
8 121

Hangem onpegenvtens NonNy4YeHHON MaTpuLbl.
A1 = (-1) *tanAa + (-1)?* taziAz + (-1)3*lasiAzn =7+ (02 1-2+1)-6+ (3+1-24)+8+ (3+1-0+4) =40

3ameHum 2-bii cTonbew maTpuubl A Ha BEKTOP pesynbTata B.

2714




6 6 |1
4 181

Hangem onpegenvtens NONy4YeHHON MaTpuLbl.
Az = (-1) * laniAn + (-1)?* laziAor + (-1)3*laziAzn =2 (62 1-821)-6(71-84)+4«(7+1-6+4)=78

X2="=3g"= 2.05

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

Hangem onpegenvtens NONy4YeHHON MaTpuLbl.
As = (-1)'*tantAn + (-1)?2*laziAz + (-1)3*1asiAzn =2 (02 8-2+6)-6(38-27)+4(3+6-0+7)=-12

_A1_40_

Xl—A—38—1.05
_A2_T78_

Xz—A—38—2.05
Az -12

lMpoBepka.

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

Inmn
[ocl o) BN

2) wmetogom [Maycca;
3anuwem cuctemy B BUAe pacLUMpeHHON MaTpuLbl:

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

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

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

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

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

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

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

M3 1-01 CTPOKM BbIpaXXaem X3

-36

W3 2-011 CTPOKM Bblpaxkaem Xz
_-24 - (-2)+(-0.32) -24.632

X2 12 =", =203
M3 3-0i1 CTPOKM BbIpaxaeMm X1
. = 8 - 2:2.05 - 1+(-0.32) _4.211 _ 1053

! 4 4

3) c nomoLklo obpaTHOW MaTpuLbl.
0O0603HauMm yepe3 A — MaTpuly kK03 PULIMEHTOB NMPU HEM3BECTHBIX; X — MaTpuLy-cTonbew
Hen3BeCTHbIX; B - maTpuuy-cTtonbel cBo6OAHLIX YSIEHOB:

234
601
421



Bektop B: B'=(7,6,8)
C yyeToM 3TMX 0603HAYEHUIN JaHHasA CUCTEMA YpaBHEHU NPUHMMAET CriegyHoLLyio MaTpU4Hyto opmy:
A*X = B.
Ecnu matpuua A — HeBbIpOXAeHHadA (ee onpeaennuTenb OTNIMYEH OT Hyns, TO OHa UMeeT 0BpaTHYHO
matpuuy Al. YMHOXMB 06e YacTu ypaBHeHus Ha AL, nonyunm: A-7*A*X = A'7B, A'T*A=E.
Cwnctema ByaeT nMmeTb pelleHue, ecnv onpeaenuTens MaTpuubl A OTIMYEH OT HyNS.
Wtak, onpeaenutens 38 # 0, n0sTOMy NpoAoikaem pelueHue. [1ns aToro Hangem obpaTHyro MaTpuly
yepes anrebpanyeckne SONOMHEHWSI.
[MycTb MeeM HeBbIPOXAEHHYIO MaTpuuy A:
ai1 aiz ais
A:(aﬂ a2 az j
asi as2 ass
1[A11 Az1 A31)
Torga: Al= A A1z A2z Az
A1z A2z Az
roe Aj — anrebpavyeckoe JOMONHEHWE 3neMeHTa ajj B onpegenurene matpuubl A, KOTOPOe ABMSeTCH
npou3sefeHneM (—1)* Ha MyUHOp (onpeaenuTens) N-1 nopsiaka, NonyyYeHHbIN BblYEPKUBAHUEM i-U CTPOKU U j-20
ctonbua B onpegenutene matpuubl A.
TpaHcnoHupoBaHHaa MaTtpuua K matpuue A nveet Bua;

264
AT=302
411

Bbluncnsem an re6paneCKme OONOoJNTHEeHUA.

ATy 1=(-1)1 gi A11=(0+1-1+2)=-2
ATy p=(-1)1+2 ii A12=-(3+1-4+2)=5
ATy 3=(-1)1+3 22 A13=(3+1-4°0)=3
ATz1=(-1)2" (15‘1‘ A21=-(6+1-1+4)=-2
ATz=(-1)2+2 2‘1‘ A22=(2+1-4+4)=-14
ATz3=(-1)2*3 i? A2a=-(2+1-4+6)=22
ATz1=(-1)31 8‘2‘ A31=(6+2-004)=12
AT3=(-1)3+2 2‘2‘ As2=-(2+2-3+4)=8
AT33=(-1)3*3 gg A33=(2+0-3+6)=-18

U3 NoJNy4eHHbIX aﬂre6pal/l‘-leCKl/IX [OMNOJSTHEHWIA COCTaBUM NPUCoOeqNHEHHYIO MaTpuly C:

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

1 25 3
Al=rgl -2 -14 22

38128 .18
BekTop pesynbTtaTtoB X
X=A1l+B

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

(-2+7)+(5°6)+(3+8)

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

40
1
===|78
38 [—12 ]

XT=(1.05,2.05,-0.32)
x1=%0 / 3=1.05

X2=78 | 38=2.05

x3=12 [ 3g=-0.32



3apava 3.

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

1) panuHy pebpa AB,

2) yron mexay pebpamu AB n AD

3) nnowagp rpaHn ABC

4) obbem nupamugbl

5) ypaBHeHue npsimon AB

6) ypaBHeHue nnockoctn ABC
7) ypaBHeHVe BbICOTbl, ONYyLLEHHOW U3 BeplunHbl D Ha rpaHs ABC
Coenatb yepTex.

PeweHue.
KoopauHaTtbl BEKTOPOB Haxoaum no cgopmyne:
X=X-X;Y=VYj-Vi; Z=12j-Zi
3gecb X,Y,Z koopauHaTbl BEKTOPA; Xi, Vi, Zi - KOOpANHATLI TOUKK Ai; X;, Vi, Zj - KOOPAUHATLI TOYKU Aj;
Hanpumep, ansa sektopa AB
X=X2-X;Y=VY2-Y1;,Z2=22-21
X=7-(-3)=10; Y =6-5=1; Z2=7-7=0
AB(10;1;0)
AC(-2;2;1)
AD(0;-14;1)
BC(-12;1;1)
BD(-10;-15;1)
CD(2;-16;0)
1) panuHy pebpa AB,
OnuHa BekTopa a(X;Y;Z) BbipaxkaeTcs Yepes ero koopanHaTbl (HOPMYON:

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

2) yron mexay pebpamu AB n AD

Yron mexay Bektopamu ai(X1;Y1;Z1), az2(Xz2;Y2;Z2) MOXHO HanTu no opmyne:

___aia

8V Zlarf « Jae]
roe aiaz = XaXe + YiYo + Z1Z>
Hangewm yron mexgy pebpamu AB(10;1;0) n AD(0;-14;1):
|AD| = /0% + 142 + 12 =+[197 = 14.036
_10-0+1-(14)+0-1 — .0.0993

101 «~/197

y = arccos(0.099) = 95.699°

cosy

3) nnowapgpe rpaHm ABC
Mnowaakb rpaHy MOXHO HanUTU nNo opmyre:

1 .
=5 1al * Ibl siny

roe siny =4/1 - cos y2
Hangem nnowagpe rpaHm ABC
Hangem yron mexgy pedpamu AB(10;1;0) n AC(-2;2;1):

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

siny =1/1 - 0.5972 = 0.802

Mnowaakb rpaHn ABC

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

Hal7|,u,e|v| nnowaaib rpaHun c y'-IéTOM reoMeTpmn4YeCcKoro CMbliCria BEKTOPHOIo nponsseneHus:
S= % | AB x AC |

BeKTopHoe npomun3seneHne:




ik
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 - 10j + 22k

4) obbvem nupamubl

O6bem nupamuapl, NOCTPOEHHbIV Ha BekTopax ai(X1;Y1;Z1), a2(X2;Y2;Z2), as(Xs;Y3;Z3) paBeH:
X1Y1Z1
== | X2Y22>
X3 Y3 Z3
Haxopum onpeaenuTens maTpuupbl
A=10¢(21-(-14) *1)-(-2) « (1 = 1-(-14) < 0)+0 + (1 = 1-2 « 0) = 162
101 O
22 1
0 -141

5) ypaBHeHue npamon AB
Mpsmasn, npoxoasiiasn vyepes Toukn Ai(X1; y1; Z1) U Az(Xz; Yz; Z2), NPeAcTaBNAEeTCs YpaBHEHUSAMM:
X-X1_Y-V1_2-721
X2-X1 Y2-Yy1 Z2-21

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

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 NPeACTaBNseTCH ypaBHEHNEM:
X-X1 Yy-y1 Z-21
X2-X1 Y2-Y1 Z2-Z1
X3-X1Y3-Y1 Z3-21
YpaBHeHune nnockoctn ABC

=0

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

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

7) YypaBHeHWe BbICOTbI, ONYLLEHHOW N3 BepLUMHbI D Ha rpaHb ABC
D(-3,-9,8)
Mpsmas, npoxogswas Yyepes Touky Mo(Xo;Yo;Zo) 1 nepnenHaukynsapHas nnockoctm Ax + By + Cz+D =0
umeeT HanpasnsoLwmi Bektop (A;B;C) 1, 3HauuT, NnpeacraBnsgeTcs CUMMETPUYHBIMU YPaBHEHUSAMM:
YpaBHeHue nnockoctn ABC: x - 10y + 22z-101 =0
X-Xo_Y-Yo_Z-Zo
A ~ B ~ C
X-(-3) _y-(-9)_z-8 X+3 y+9 z-8
1 - 10 C 22 WMt ET0 T 22

Coenaem yepTex.
A(-3;5;7), B(7;6.7), C(-5; 7;8), D(-3;-9;8)

C A
z

A [~B

v

3apaua No4.



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

4 2 2 2
ﬂ(XJ) +m(y-3) =1

Monyocu annunca:

a= \/221/2;b =1nJ221

JaHHoe ypaBHeHuWe onpeaensieT anumnc ¢ LLEHTPOM B TOYUKE:

C(7; 3)

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

UTak, dokycbl annunca:

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

Ctpoum ypaBHeHue.

A

2) y?=-4y-x

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

Bblgenum nonHbl KBagpar:

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

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

BcnomoraTenbHble Tovkn: x=0,y =0

‘ky

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

MpencTtaBum B Buae: 5x?+y?-30x-8y+7
WcxopHoe ypaBHeHue onpeaendet annunc (5 > 0; 1 > 0)
Bblgensiem nonHele KBagparhbl:
ans x:



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

A

______1_______
A 4

C

Cemectp 2
Ne paszaenos | Ne (ykasaTb BUA) | HaumeHOBaHMe OLIEHOYHOTO CpeacTBa (peLleHne 3aaau, Kon
f;;a':n?f oBa 3aHATUA KOHTpOnbHas paboTa, oT4eT no nabopatopHsiM paboTam, KOHTpONMpy
Hmp P TECTUPOBHME, KypcoBasi paboTa (NpoekT), pedepar n ap.) emon
KOMMEeTeHLM KOMMeTeHLN
n) n
1 2 3 4
4,5 1N Ne3, M3 Ne4 HenpepbIBHOCTb YMCIIOBOWM (PYHKLIMWU OOHOW NepeMeHHOM. YK1, OlK1

Knaccudpuvkauusa Tovek paspbiBa yHKLUUN.
BbluncneHve npon3BoAHbIX YACITOBOW (PYHKLMM OOHON
nepeMeHHoOM, napameTpnyecknx 3agaHHbIX PyHKLMNA,
Hes1BHO 3afaHHbIX YHKUUIA. Jlorapudpmumyeckoe
anddepeHuupoBaHme.

BblumcneHne YacTHbIX MPOM3BOAHBLIX U MOSTHOIO
anddepeHumnana dyHKLUN HECKONBKUX NEPEMEHHbIX.
BblunMcneHve Npon3BoaHON CROXHOW OYHKLUUN OOHOW
nepemeHHon. Beluncnexnme nponssoaHbIX 1
AnddepeHLnanos BbICLLMX NOPAOKOB OJHON N HECKOSMBbKUX
nepemMeHHbIX.

VMccneposaHue oyHKLMI M NOCTPOeHME rpadunKoB.
[Mpr3HaKnm MOHOTOHHOCTU, SKCTPEMYM DYHKLINN.
HanpasneHwne BbINyknocTu rpaduka yHKUmMn. Toukn
nepernba, acCMMNTOTHI.




6,7 1 Ne4, M3 Ne5 HenocpeacteeHHoe nHTerpuposaHue. MiHterpmposaHme YK1, OMNK1
BblpaXXeHUN, coaepKallmx KBagpaTHbIA TPEXUNEH.
VHTerpupoBaHme 3ameHon nepeMeHHON U Mo YacTsaM.
VHTerpupoBaHue paunoHanbHbIX Apoben u
nppaumoHanbHbIX BblpaxkeHun. IHTerpnpoBaHue
TPUrOHOMETPUYECKUX (DYHKLNIA.

BbluncneHne kpaTHbIX MHTErpanoB B A4eKapTOBbIX U
NONAPHbIX KOOPAMHATaX.

BbluncneHve KpMBOMMHEWHbLIX UHTErPanos Mo AfIMHE Ayrv
kpmon (I poga) n no koopauHatam (Il poga)
OnddepeHumnanbHble ypaBHEHMS C pa3gensaowmmmncs
nepemMeHHbIMU, OAHOPOAHbIE ypaBHeHUs | nopsigka.

JT Ned, M3 Ne6 Yucnosble pagbl C NOMOXUTENbHBIMI YnieHamu. MpusHaku YK1, OlnK1
CXOAMMOCTU: HEOBXOANMbIN, cpaBHEHMUS. [loCTaTOYHbIE
npusHaku: Janambepa, pagukanbHbin npusHak Ko,
WHTEerpanbHbIiA NPU3HaK.

3HakouepepyoLmnecs Yncroeble psabl. MpusHak
JlenbHuua. 3HakonepemeHHble psaabl. ABConoTHas 1
YCINOBHasi CXOANMOCTb.

dyHKUMOHanbHbIe pagbl. MNpusHak Benepwtpacca
paBHOMEPHOW CXOAUMOCTU (PYHKLIMOHANbHOro psaaa.
CTteneHHble psiabl. TeopeMa Abens. HaxoxaeHue obnactu
CXOAMMOCTM CTEMEHHOrOo psiaa.

PasnoxeHne dyHkumn B pag Tennopa n MaknopeHa.
MpuMeHeHWe CTENEHHbIX PSOoB.

Oopazen nHAUBUAYAJTBHOTO 3a1aHus Ne3

1. Halimu yka3saHHble npedesibi (He rnofb3ysick npasunom Jlonumaris)

3 _ 2 . 2 _ _ _
X -2 +3X-4 o X-3x-2 L dx+4-1

11.a)" " 3x? - dx + 1 ;6)”"";(21-3;(-]_@;8) x~-3 2 _ g

. 1- . 2
Ilmﬂ liml1 + 4x)5
n* %  x ;o) 0
L 2xP 43+ 2 o xPe2x+1 : x72x
hm-—-—— ||m _— Iim

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

-3x

Iin’gsme ”mil“ét
T ey T X
x*+8 i ¥3X+1-2

I-
i SX_ - 4x+1 lim i
13.a) " " X~ 2%% +3 ;6)“"’3x2+3x+d;3) x=l y?

. 3
lim 3%~ lim(1 + sin 2x)5n2s
n* %1- cosbx gy x0
5 1]- 2 _ {
|.m?,x +4x" - 3x + 2 ”mx +5x - 24 Iim«;x+ll-3

14.2) ©° x*+d4x-10 . 32x?-5x-3.5 *F x’-4




imi-cos3x
r)x + [ 2)('2 . !

O06pasen HHANBUAYAJBHOTO 3a1aHus Ned

1. Hawtu nHTerpan, pesynbstaTt npoBepuTb AnddepeHUnpoBaHneM.

3dx 5x° +3
1. 2. -~ dx
e s
2
0] 12+ 3 lax 4. X2+2dx
1+ X 1—x?2 X< +1

2. Hawntn nuterpan, pesynbtaT npoBeputb anddepeHumnposaHnem.

- |[sin(1—3x)dx

> |[cos(5x —1)dx

3 [/3x+1dx

i [¥/2x -1 dx

5. J'e2X+l dX

° [25% dx

3. Haiitn uHTerpan, npuMeHNB MeToa MHTErPUPOBaHMS NO YacTaM. Pe3ynbTaT npoBepuTb

onddepeHumMpoBaHmMEM.
L] [(x+1)-e¥dx 2| [(2x-1)sin 2xdx
3| Jarctg2x dx “ | [Inxdx

4. HanTu uHTerpan oT BblpaXXeHU, CoOAepXKalUmnX KBagpaTHbIA TPEXYSIEH.

2X—3 2X +1
1. jz dx 2. dx
—6Xx+25 X2 +6X + 25
N I X+1 dx . sz+1 dx
—4x +8 X +2x+10

5. W3meHuTb nopAAoK MHTErpnpoBaHnA B MOBTOPHOM UHTErparne, caenas YepTex obnactu WHTETpnUpoBaHUA.

[dx jf(x y)dy
-1

Y] 2 3
[dy [f(x,y)dx j dy [f(x,y)dx
0 vy 0 _Jo-y?

3 1 V1-x? 4 R2-x?

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

[[f(x,y)dxdy

6. BblumcnuTb OBOMHOM MHTErpan D . MpepBaputensHO caenatb YepTex obnactu
WUHTErpupoBaHus.
‘ NeNe ‘ f(x,y) ’ YpaBHEHWst NNHUIA, orpaHnymMBaloLLmMx obnactb D




1 y2 y=X,y=2X,X=2,X=4
X

2 X3y2 XZ + y2 — RZ

’ X +y y=x%y? =X

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

y?
7. Bblumcnutb nnowans NAockon urypbl, OrpaHUYEHHON aHHBIMW IUHUSAMN.
NeNe YpaBHEHUS NUHUIA NeNe YpaBHEHUS NIUHUIA
1 [ x=y?=2y;Xx+y=0 5 3x? = 25y:5y% = 9x
* ly=2-xy? =4x+4 © | xy=4x+y=5
(BHe napabonbl) X = y, X = 2y

' | 3y? =25x;5x? =9y ® | p=4sing;p=2sino

8. Bbluncnutb 06beM Tena, orpaHNYeHHOro AaHHbIMU NOBEPXHOCTSAMU. HanTu KoopAaMHaThl LLEHTpa Macc 3Toro
Tena B NpeanosioXXeHnn, YTO OHO OAHOPOHO.

NeNe YpaBHeHUsi NoBepXHOCTEN NeNe YpaBHeHNsi NOBEPXHOCTEN

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

’ z=0;z=16—-x>; ’ z=0;z=4y;x=0;
y:O;x+y:8;X:O 2x+y=6

OGpasey MHAUBMAYanLHoro 3agaHusa Ne5

1. Hantn obwee peweHre guddepeHunansHOro ypaBHeHNsI NepBOro nopsgka.

xﬁ=y11+ In iH
1.1. X1
10 Yl-y=2x-3
13 Xyl ¥=4x ey’
14, Y- 7y =8e™

(xyt- yisind =x

1.5. X



16 Y1-cosx- ysinx =cos x
17 (xy? - y?ldx - [x?y + x%dx =0
18 sec x tgydx+secy -tgxdy =0

2. Hawntn yactHble peweHunda ypaBHeHVIVI, yaosrneTsopAolne 3agaHHbiM HavaribHbIM YCITOBUAM.

2.1. | ¥l+4dyl- 12y =8sin 2x viol =0 | yt0l =0
2.2 |y-6yi+9y =x?- x+3 | ¥0) =4/3] yilo) =1/27
23 |yl+ay —e2 vio) =0 | yol =0
2.4 | yi- 201+ By = xe* viol =1 | y40l =0
25 | yl+5yl+6y =12cos2x | ylo) =1 | yido) =3
2.6. | vi- 5yi+ 6y =(12x - 7)e *| ¥i0) =0 | y40) =0
27 | yi- ayl+13y =26x +5 viol =1 | ydol =0

3. 3apgauva Kowum
a1 - ay—ext+1y0) =2 yilo) =3
32 V- 2+y =16e* YI0) =1 ydo) =2
33 ¥l+6yl+9y =10 yl0) =0 yllo) =2

O6pas3ubl vHAMBMAYanbHbIX 3aaaHun Ne6 (Tecr)



«Psagbiy

OTtmeTbTE HOMeEp npaBuUJ1bHOIo OTBEeTAa.

BapuaHTbl 0TBETOB

3aganHusa

1

2

3

[aH 41cnoBon NONOXUTENbHbLIN
o0

2. an
psip N=L

. a .
lim—2% =k, lim%/a, =m

n—owo a n—o
n

. Ykaxunte Bce HEBO3MOXHble
coyeTaHust k u m:

A)k<1; m>1;|5

. NaBecTHO, uTO

)

k>1; m>1_

B.0

Al

AB,I

Hantu cymmy psga
& 1

) v
a1 (Bn+1)(3n+4)

w | —

©O|r

OnpegennTb, kakue psgbl
cXoaAaTca.
1 .  4n+1
13n+2’ E) i2n+3 B)
© In(n+1)

2p) o h+1 .

Ms

A)"
“n+1

2

n=1 8n

B,I"

AB,I

Al

o8]

McecnepoBaTb Ha CX0QMMOCTb
paabl
= (D"
A) n:1(2n + 5)” ' E)
© (_1)n rl2
n=1 n6 +3

A cx. abc.
B cx. ycn.

A pacx.
B cx. ycn.

Ob6a cx.ycn.

O6a cx.abc.

A cx. ycn.
b cx. a6c.

Hartu pagnyc cxogumocTu
CTENeHHOoro psiga
» 2"(x-5)"
PR A

n=1 ﬂ3

10

Hantn obnactb cxoanmocTtun
yHKLMOHANbHOro psaa
® 1
2 oS
n=1 (2 X)

PasnoxuTtb B psig MaknopeHa
e —1

dyHkumo 99X

3 2 2

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

[-2:2]
pasnoxeHa Ha OTpeske
B TPUrOHOMETPUYECKUIA Psif,
dypbe. ITOT pAg B TOUKe

x=0

cXoauTca K

Pasnoxwuts B pag ®ypbe no
cuHycaM OYHKUUIO

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

. X
x 8in —
5

1. TMpoBepuTb, BLINOMHSAETCS N HEOBXOAUMOE YCNOBUE CXOOUMOCTY psaal..



Z: 3 4
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5 1. 1.1 1 1 1

|
+*
|

5
+ =+
3]

o |~

1
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2. WccnepoBaTb CXOAMMOCTb YNCIIOBOIO psiaa.

= n 2% = nl -1 g 71 = 5n- 4
ST 2t ., Al o
1. n=13n +1;2_m—1|9!r 3. 0= 2n+1 4

3. WUccneposaTtb Ha abCOMIOTHYO U YCIOBHYIO CXOOANMOCTb

i '[- 1]".1 i |:- ]Jr.; 'm"'E JV' i 1)” -\’n .5—.{- 1]'? -{ﬂ+2]

1 ealn + 27 +2:9 071 \n*+1 -3 aa(2n - V(20 +3) - 4, i+l

4. Hantu paaonyc n nHtepBasn CXoanMoCTu CTENEHHOIO pAada Ha KoHUax nHTepBasia CXoanMoCTu.

5 2 : : 'r n 0 e < : (x + 4)"
R N Ty S LUl TR .
1. a0 3 ;2. na7n® + 1:3, n=3 6n < 4, 0=23n" - 2

5. Bblumncnutb NpubnmkeHHO onpeaeneHHbIi MHTErparn, NCNonb3ysi pasnoXeHne NnoguHTerpanbHON yHKLUN B
cteneHHoun psg. Pesynbtatbl Nony4YnTb ¢ ToMHOCTLIO Ao 0.001.

1
1

— X ]-_ — X 1 -
[Vx -cos—dx [Rx -sin=dx [x? e *dx
1. 4 2 ;2.0 3 ;3.4 . 4.

KoHTponbHas pa6otbl Ne2
1. HaitpuTe npeaen ;. VT =X =~/ X+1,

x—>3 3x%-10x+3

NI+ Xx-3

3 K
J’v()_( -In(l + x’]dx
0

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

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

[V1+e™ e dx.

T

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

5. HanguTte HeonpeaeneHHbIn HTerpan

2In x dx
7. BbIYNCTIATE HECOBCTBEHHbIM MHTErPAn Ui AOKAXMTE €ro PACXOAMMOCTb | "
e
8.  Haiitn yron mexay BekTopaMu m W n, ecnu ‘ﬁ‘ =1, |ﬁ| —1, @ BEKTOPbl a=3m+2n UM b=m—n

nepneHanKynsipHbI.
9. HaiiTn 06bem nupammasl, MOCTPOEHHO Ha BekTopax d = (—12;2;—4) b= (—4;2;3) ,C= (—3;4;—3).
10.  BbluMcruTe Nnowaab obnacTy, orpaHndeHHon nuimnsmn D & X = \N, y+x=2,y=0.

11. Hangute obbem Tena, orpaHNYeHHOro 3aaHHbIMU NOBEPXHOCTAMMU: X2 + y2 =1 X+ 2y+ z=10, z=0.

12.  BbluMcnuUTe UHTErparn (j.) y(2—x*)dx+x(3+y*)dy, L:x*+y?>=3.
L



3
13. Vccnepynte Ha cXoouMOCTb psag Z U, , ecnu ero o6Lumin uneH 3agaH opmMyrno 4n5 1
neN 3n° +2
sin®n
14. Vccnepymnte Ha CXoOUMOCTb psg Z U, , obLumii uneH koToporo 3agaH hopmMynon 5—n
neN
') n
15. Hawngute obnactb cXogMMOCTU (OYHKLMOHAsBbHOMO psiga Z—ZSInn X
n=1
0,25
16.  BbluvcnnTe MHTerpan I e dX ¢ rourocTsio o 0,001.
0
Cemectp 3
Ne pasnenos Ne (ykasaTb BuA) HaumeHoBaHMe OLIEHOYHOTO CPpeaCTBa (pelleHre 3aaau, Kon
(aTanos 3aHATMSA
bopMMpoBaH KOHTponbHas paboTta, oT4eT no nabopaTopHbIM paboTam, KOHTponupye
nsi TECTUPOBHUE, KypcoBas paboTa (NpoekT), pedepat 1 ap.) Mo
KoMneTeHLnm) KOMMeTeHLMN
1 2 3 4
9 1N Ne5, M3 Ne7 OnemMeHTbl kKoMBrHaTopukn. NepecTaHoBKM, pasmeLleHns 1 YK1, OlNK1
coyeTaHus.
CnyuvaiiHble cobbiTus, anrebpa cobbiTnin. HenocpeactseHHoe
BblUMCIIEHME BEPOATHOCTEN. POPMYNa CMOXEHUSA N YMHOXEHMWS
BEPOSATHOCTEN.
dopmyna nonHomn BepoAaTHocTu. dopmyna beneca.
3aKoHbl pacnpeaeneHns 1 YACNOoBbIE XapakTepPUCTUKN
OMCKPETHBIX CryYalHbIX BENTUYUH.
3aKoHbl pacnpeaeneHns 1 YUCHoBblE XapakTepPUCTUKN
OVNCKPETHBIX CryYaiHbIX BENTUYUH.
BruHomwnanbHoe pacnpenenenve. Pacnpegenexue NyaccoHa.
Teopema Myaspa - Jlannaca.
PaBHoMepHoOe 1 nokasaTtenbHoe pacnpeneneHus.
HopmanbHoe pacnpegenenune. ®yHkums Jlannaca. 3akoH
GonbLUMX YMcen 1 NpeaesbHble TeOpeMbl.
10 1 Ne6, M3 Ne8 Paabl pacnpegeneHns, nx xapakTepucTuku. YK1, OlK1
OueHKkM napaMeTpoB pacnpeaeneHus: ToYeyHble
WHTepBarsbHble. [loBepUTENbHBIN MHTEPBAn U AoBepUTenbHasi
BEPOSITHOCTb.
MpoBepka CTaTUCTUYECKMX TMMOTES.
Kputepum cornacus lNMupcoHa n Konmoroposa.
[iBymepHble criyyariHble BennyinHbl. CTaTucTuka AByMEpHON
Crny4anHou Benu4nHbl. Teopusi Koppensaumu.

1. "Monutnyeckmnn ToTanusatop"

2. B paBHOCTOPOHHMI TpPEYrosibHUK, [AfiMHa CTOPOHbI KOTOPOro paBHa ﬂ, Haygady OpocaeTcs ToOuKa.
BepoAaTHOCTb MoMagaHua TOYKM OAMHAKOBa MO BCEW Nnowaam TpeyrofibHuka. B TpeyromnbHUK BrvcaHa
OKPY>XHOCTb, B 3Ty OKPY)XHOCTb BMUCaH kBagpaT. KakoBa BepoATHOCTb TOro, 4To Haygady OpolueHHas B

OGpaseu MHAUBMAYanbLHOro 3agaHusa 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?




10.
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:



<X+KRn—D-S

1) X—t(P,n-1)- \/ﬁ;

Jn

— _ (@)
2)x—t(l3)--\m <x+Km-ﬁ?
3 X—t(P)- <X+t(P)-

Jn
n X—t(P,n-1)-

(6}
<X+t(P,n-1).-—;
Jn Jn
* *
59 S -y, <6<S -y,
6. ToyeuHas oueHka, KOTopas MMEET HaUMEHbLLYI OUCMEPCUIO CPEeaM BCEX BO3MOXHbLIX HECMELLEHHbIX OLIEHOK
TOro Xe napameTpa, HasblBaeTCcH
1) acpcpekTmBHON 2) HeadhpekTMBHON 3) cocToATenbHOM
4) HecoCTOATENbHON 5) ueHTpanbHon
7. lNpu npoBepke ruNoTesbl O paBEHCTBE MaTeMaTUYEeCKMX OXuAaHunm Habnogaemoe 3HaveHvue KpuTepus
CpaBHMBAIOT C KPUTUYECKON TOYKON pacnpeaeneHus:
1) CtologeHTa; 2) ®duwepa; 3) MNupcona; 4)aycca; 5)HopmanbHOro.
8. Uto He Hago genaTtb Npu NPoOBEpKe CTaTUCTUYECKOM MMNOTE3bl O TEOPETUHECKOM 3aKOHe pacnpeneneHums:
1)onpegenntb OCHOBHYIO rMNOTE3Y;
2)HanTv goBepuTeNbHbIE MHTEPBArbl AN OLEHKM NapaMeTpoB;
3)3agaTb ypoBEHb 3HAaYNMMOCTU NN JOBEPUTENBHON BEPOSATHOCTY;
4)HanTN YUCIOBbIE XapaKTepUCTUKK;
5)Bbl4MCnIUTL HabNogaemoe 3HavYeHne KpuTepms
KoHTponbHas pa6otbl Ne3

1. Tpwv HesaBUCUMBIX WCCnefoBaTens MPOM3BOOAT M3MepeHus hU3NYECKON BenuuyuHbl. BepoaTHOCTb owmnbku
npu cunTtbiBaHuM ¢ npmnbopa — 0,1; 0,15 n 0,2. HangmTte BEpOSATHOCTb TOrO, YTO XOTSA Obl OOUH UCCneaoBaTenb
owmberTcs.

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

3. B ypHe Genble M 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,

2

X
F(X)=<—, 0<x<2,
4
1, x>2.
Hangnte uncrosble XxapakTepucTukn AaHHOW Criy4arHOW BEMNUYNHBI.

2.2. PopMbl NPOMEXYTOYHOW aTTecTauum

Bon POCbI K 3K3aMeHYy

=

OCHOBHbIE KpUTEPUN aHanNn3a 3agad, Bbiaenute ee 6a3oBble COCTaBNSALNE.

2. Kakmm obpa3om MOXHO onpedenuTb; MHTEPNPEeTUpPOBaTb M paHXUpoBaTbT MHGOPMaLMIo; Tpebyemyo Ons
peLLeHns NOCTaBMEHHON 3aaauun.

3. Kakmm oBpasom ocyuiecTBnaeTcsl NOMCK MHopMaLmMm ansg pelieHns nocTaBneHHON 3adayun Nno pasfmyHbIM

TMnNam 3anpocoB.

Kaknm 06pa3om MOXHO pacCMOTEPTb BO3MOXHbIE BapuMaHTbl PeLUeHNs1 NOCTaBIEHHON 3a4ayu; OLeHMBas nx

OOCTOUHCTBA M HELOCTaTKM.

Onpepgenutenu 2-ro 1 3-ro nopsigka 1 nX OCHOBHbIE CBOWCTBA.

MwvHop n anrebpaundeckoe gononHeHne. PasnoxeHve onpegenutens no afieMeHTam CTPOKu Unm ctonbua.

MoHsATMe 06 onpeaenuTene n-ro nopsigka. Ero BbiumcneHue.

Cuctembl NUHENHbIX ypaBHeHUn. ®opmynbl Kpamepa.

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

10 O6patHas maTpuua. Ee BblumcneHue.

»

©CoNoO,



11.
12.
13.
14,
15.
16.

17.

18.

19.
20.
21.

22.

23.

24,
25.
26.

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

19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

PelueHune cuctem nuMHeEHbIX ypaBHEHNUI C MOMOLLIbIO 0BpaTHOM MaTpuLbl.

Panr matpuubl. Teopema KpoHekepa- Kanenw.

MeTop Naycca.

BekTopbl. JInHeHble onepaumy Hag BEKTOpaMu U X CBOMCTBA.

OpTbl, AekapToBa cuctemMa koopanHat. PasnoxeHune Bektopa no opTam.

CkansipHoe npowusBefeHue BEKTOpoB. Ero cBOMCTBa U BblMUCREHME B OEKapTOBbIX KOOpAMHaTax. Ycrnosue

OpPTOroHanbHOCTW BEKTOPOB.

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

KOMNMHEeapHOCTN BEKTOPOB.

CwmellaHHoe npou3BedeHne BeKTOpoB. Ero cBoKcTBa U BblYMCIEHME B AEKApTOBbIX KoopAMHaTax. Ycrosue

KOMMNJIaHapHOCTN Tpex BEKTOPOB.

YpaBHeHMe NNOCKOCTU B HOPMaribHOWN, BEKTOPHOW 1 KoopauHaTHon cpopme. ObLiee ypaBHEHME NNOCKOCTH.
Ycnosue napannenbHOCTU U NePNeHaNKYNAPHOCTU MAOCKOCTEN.

BekTopHOe, kaHOHMYEecKoe U napameTpuyeckoe ypaBHeHune npsiMoi. lNpsimMas kak NMHUSA nepeceyeHuss AByX

NMOCKOCTEN.

Onpepnenexue MEeTpPUYECKoro npocTpaHCcTBa. Mpumepbl. Mpenen oTobpaxeHus. Mpenen

nocnegoBaTtenbHOCTU, Npeaen YHKUUU OOHOM M MHOMMX nepemMeHHbIX. [Mpegen B 6eCKOHEYHO yaaneHHowm

TOYKe.

beckoHe4yHo manble (BM), 6eckoHeuHo 6onbline (Bb), orpaHnYeHHble N OTAENUMbIE OT HyNs BenuuuHbl. Mx

OCHOBHble cBoicTBa. OCHOBHbIE CBOWCTBA Npeaesnos.

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

MepBbIi 1 BTOPOW 3aMevaTenbHble npedensl. Mx cneacteus. Tabnuua skBnBaneHTHbIX BM.

HenpepbIBHOCTb 0TOOpaxeHus. HenpepbIBHOCTb YMCNOBOWM (OYHKLMN OOHOM U MHOTUX NEPEMEHHbIX.

Bonpocbl K 3K3aMeHy

OpHOCTOpPOHHME MNpefdenbl. TOYkM paspbiBa U MX knaccudukaums. CeonctBa (pyHKUWMA, HenpepbIBHbIX Ha
oTpeske.

OnddepeHunan otobpaxenus. OuddepeHuman n nNponsBogHas YMCIOBON (OYHKLMU OOHOW MEepeMEHHOMN.
Tabnvua Npon3BOAHbIX.

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

MpoussogHble wn AuddepeHumansl BbICWMX MOPSAAKOB AN  YHKUMM OAHOM NepemeHHon. YacTHble
npousBogHble U AnddepeHLnansl BbICLIMX NOPAAKOB AN YHKUUN MHOTUX NEPEMEHHbIX.

CeoiictBa yHKUMA, AnddepeHunpyemMbix Ha nHTepBane: TeopeMbl Pons, Jlarpanxa, Kowwu. PackpbiTue
HeonpegeneHHocTen no npasuny lonutans.

®opmyna Tennopa ons yHkuMM ogHown nepemeHHow. lpeacraeneHne no ¢opmyne Tennopa OCHOBHbIX
anemMeHTapHbIX PyHKLMI. BeiageneHune rmasHon Yactn BM ¢ nomolsio popmynel Tennopa.

MpunoxeHne dopmMynel Tewnopa K wccrnegoBaHuMilo (YHKUMW: Bo3pacTaHue, YOblBaHWe, 3KCTPEMYMbl;
BbIMYKMOCTb, BOTHYTOCTb, TOYKM nepernba. ACUMNATOTbI NAOCKNUX KPUBbIX.

dopmyna Tennopa Ansa YHKUMM MHOTUX NepeMeHHbIX. JloKanbHble W YCMOBHblE IKCTPEMYMbl (DYHKLMK
MHOIMX NEPEMEHHbIX.

nmoBanbHble 3KCTpeMyMbl PYHKLUN MHOTUX NepemMeHHbIX. [ponssogHas no HanpasneHuio. pagneHT.
HeonpepeneHHbI nHTErpan n ero CBOMUCTBA.

OnpegeneHHbIN MHTerpan n ero CBONCTBea.

WHTerpan no mepe obnactu.

BbluncneHve onpegeneHHoro nHTerpana. ®opmyna n HetoToHa-J1enbHuua.

WHTerpupoBaHue nytemM 3amMeHbl MepeMeHHON 1 MO YacTaM.

HecobcTBEHHbIE MHTErParnbl U UX CBOMCTBA.

MprumeHeHne onpeaeneHHoro MHTerpana B 9KOHOMUKE.

Psabl ¢ nonoXuTeneHbIMY YnieHamu.

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

3HakonepemeHHble paabl. Teopema JlenbHuua.

Mpun3Hakn cxognMoCTy 3HaKovepeayoLMXCS PSA0B.

®yHKuMoHanbHble psaabl. ObnacTe CX0AMMOCTU, paBHOMEPHAs CXOAMMOCTb.

CreneHHble psagbl. Teopema Abens. IHTepBan n paguyc CXoaMMocCTu.

Pag Tennopa. PasnoxeHue pyHkumi B pag Tennopa.

PasnoxeHune anemMeHTapHbIx pyHKLMI B psa Tennopa.

OO6bIkHOBEHHbIE AnddepeHumnancHble ypaBHeHUs. OCHOBHbIE NOHATUS U 3adada Koww.
OudepeHumnansHble ypaBHEHUS € pa3fgensiowmmMuca nepeMeHHbIMU.

JluHenHble anddepeHumnansHblie ypaBHEHUSA NepBoro nopsaka.

OpHopoaHble anddepeHumansHble ypaBHEHUS NEpBOro Nopsaka.

OBonHble nHTerpansl. OCHOBHbIE CBOMCTBA.

BbluncneHve ABONHBIX MHTErpanos.



31. [OBownHOW MHTerpan B NOMsIPHbIX KOOpAMHaTaXx.

32. TpouHble nHTerpanbl. OCHOBHblE CBOWCTBA.

33. BbluucneHue TPoNHbIX MHTErpanos.

34. TponHOWM UHTErpan B UUIUHOPUYECKMX KOoOpAMHaTax.

35. TpounHon nHterpan B chepmnyeckux KoopanHaTtax.

36. KpuonuHeriHble nHterparnsi.

37. BbluucneHue KpUBONUHENHbIX nHTerpanos. ®opmyna MpuHa.

Bonpochl k 3a4yeTy

1. Kakon wmeTtoamkonm Aana npodeccmoHanbHon cdepbl HU3MYECKMX TMPOLECCOB U  SABMEHWA B Buae
MaTemaTuyeckoro(nx) ypaBsHeHus (1), Bbl 3HaeTe?

2. Kukne mMeToauku pelueHns HXeHepHbIX 3a4ad Bbl 3HaeTe?

3. Metoaunku ypaBHeHui. Kakue 3HaeTe?

4. OCHOBHble BEPOATHOCTHO-CTAaTUCTUYECKME METOAbI 06paboTKM pacyeTHbIX U SKCNEPUMEHTAarbHbIX AAHHbIX.

5.  OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEMN.

6. Knaccuueckoe u ctatuctudeckoe onpeaeneHne BepoaTHOCTEN.

7. ®opwmyna nonHoun BeposaTHocTU. Popmyna baneca.

8. Cny4aliHble BeNMYMHbI. YMCNOBbIE XapaKTEPUCTUKN CIy4anHbIX BENNYUH.

9. 3akoHbl pacnpegeneHus cryyanHbliX BESIUYMH.

10. HopMarnbHbI 3aKoH pacrnpeaeneHusl.

11. PaBHOMEpPHbIN 3aKOH pacnpeaerneHuns.

12. TlokasaTenbHOe pacnpegeneHue.

13. 3akoH lNyaccoHa.

14. BuHOMMarnbHbIN 3aKOH pacnpegeneHus.

15. lMpegmeT MateMaTMyecKom CTaTUCTUKM.

16. leHepanbHas COBOKYNHOCTb. Bbibopka. BapmaunoHHbiv psaa.

17. Twncrtorpamma v NOMUrOH.

18. CraTtucTtnyeckme xapakTepucTMKM BapyauNoOHHbIX PSAoB: BbIBOpoYHas cpeaHss, BbibopoyHas ancnepcus.
19. MoMeHTbI BapraumnoHHOro psaa

20. ToyeuHble OLEHKN MapamMeTpoB pacnpenerneHns reHepanbHON COBOKYMHOCTU.
21. WHTepBarbHble OLEHKM NapaMeTpoB pacrpeneneHns reHepansbHO COBOKYNHOCTMU.
22. TwnoTesa o 3aKoHe pacnpeferneHns reHepanbHON COBOKYMHOCTU.

23. Tlposepka runotesbl 0 3aKOHe pacnpenerneHus no KpuTepmusam cornacus:

24. Kputepuii NupcoHa;

25. Kputepuit Konmoroposa;

26. Kputepun CtblogeHTa.

27. KoppensaumoHHbIN aHanus.

28. PerpeccunoHHbI aHanms.

29. [OucnepCuoHHbIM aHanus.

30. [lNocTaHoBKa 3agadv FIMHENHOIO NPorpaMMUpOBaHUS.

31. O6was cxema 3agayn MMHENHOro NPOrpaMMMpoBaHUS.

32. [padumueckunii meToq pelleHus 3agad Jl.

33. OnpepgeneHne onTUMarnsHOro nnaHa.

IIpumepHas cTpykTypa OMsleTa

- MuHucTepcTBO Hayku u Bbicliero obpasoBaHusi Poccuiickon ®epgepauum
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({ ) @ |* CAMAPCKUM Bbiclero o6pasoBaHus «CamapcKkui rocyaapCTBeHHbIM TEXHUYECKMA YHUBEPCUTET»
c \ “/, NOAUTEX (®reoy BO «CamlTY»)
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3. MeTtoguyeckune matepuansl, onpegensiowme npouenypbl oleHMBaHUA 3HAHUW, YMEHUIN, HaBbIKOB U
(vwnu) onbiTa AEATENLHOCTU, XapaKTepu3yloLlue npouecc GPopMMpoBaHUA KOMNEeTEeHL UM

3.1. Xapaktepuctuka npoueaypbl TEKYLEN U NPOMEXYTOYHOM aTTecTauum Nno gUCUMnimHe

Tabnuua 5

MepuognyHoCcTb U Buab

Cnocob yyeTta

Ne HanmeHoBaHue cnoco6 npoBeneHUs MeTtoabl MHAMBUAYanbHbIX
BbICTaBNsieMbIX o
n/n | OoUeHOYHOro cpeAcTBa npoueaypbl oueHMBaHus oLeHOK L[OCTUXEHUN,
oueHMBaHus obGyuarowmxcs
1. |TectupoBaHue CUCTEMATUYECKN Ha BCEX |9KCMEPTHbLIN Mo naTnbannbHOM  |paboyas KHXKKa
BMAax 3aHATUN LKane npenogaearens

/MUCbMEHHO 1 YCTHO

2. |3apmauum Ana pelleHns Ha
NPaKTUYECKUX 3aHATUAX

Mo naTnbannbHoOM
LwKane

cMCTEMaTUYECKM Ha
NPaKTUYECKNX 3aHATUSX /
YCTHO

3KCNEePTHbIN

paboyast KHXKKa
npenogasaTens

3. |3awwuTa otyéTa no

nabopaTtopHbiM pabotam

Mo naTnbannbHoM
LwKane

cMcTeMaTUYeCKn Ha
nabopaTopHbIX 3aHATUAX
/ ycTHO

3KCNEePTHbIN

paboyast KHXKKa
npenogasaTens

4. |[pomexyToyHas

3averty,
3K3aMeHaLNOHHbIX
ounetos

aTtTecTauna — BonpocChbl K

Mo naTnbannbHoOM
LwKane

MO OKOHYaHUM U3YYEHS!
ANCUMMNUHBI/ YCTHO U
NUCbMEHHO

3KCNEepPTHbIN

KHWXXKa

3ayeTHas Be4OMOCTb,
3K3aMeHaLuoHHas
BEJOMOCTb, 3a4eTHas

3.2. Kputepuu u WwWKana oueHNBaHUA pe3ynbTaToB U3yYeHUA AUCLUUNNMHBLI BO BPeMsl 3aHATUMN (TeKyLLmMmn

KOHTPOJIb yCNeBaeMocCTH)

KpMTepvm OLEeHKM U WKana oueHnBaHns BONpocoB K TeCTUpoOBaHUIO

Tabnuua 6
LLikana oueHnBaHusA KpuTepuu oueHku Kon-so
6annos
BbICTaBNAETCHA CTYAEHTY, €CNy OH UCYepnbiBaloLLe, NocneoBaTernbHO, YeTKO U
NorM4eckn CTPOMHO m3naraeT martepuarn, yMeeT TEeCHO yBA3biBaTb TEOPUIO C (76-100)
«OTnn4HO» NpakTMKON, UCMOoNb3yeT B OTBETE MaTepuan MoHorpaduyeckon nutepatypbl, 6arNoB
npaBunbHO OOOCHOBLIBAET MPUHATOE pelueHue, BrnageeT pPa3HOCTOPOHHWMM
HaBbIkaMW U NpMeMamu BbINOMHEHNS NPaKTUYECKNX 3aaad.
BbICTAaBNAETCA CTyAeHTy, €eCnM OH MO CyWecTBy wusnaraeT wmarepwvarn,
NpaBUMbHO  MPUMEHSIET  TeopeTUYeckne  MOMOXKEHWUs  Mnpu eLleHnm
«XopoLuo» P P P P P (51-75) 6annos

NnpakTn4eCcknx BOMpPOCOB W 3adad, Bnageet HeobXoaAMMbIMK HaBblkaMu 1
npunemMmamum nx BbiNMoJIHEHUA. 3HaeT Hanbornee BaXHble 3aKOHOMEPHOCTU

«Y[0BneTBOpUTENBHOY

BbICTABNAETCA CTYAEHTY, €ClM OH WMeeT 3HaHUs TONbKO OCHOBHOMO
martepuana, HO He yCBOWI ero AeTtanen, onyckaeT HETOYHOCTU, HeAOCTaTOuHO
npaBurbHble hOpMynNMPOBKM, HApYLLEHUS MOrMYecKoW nocrnefoBaTenbHOCTN B
U3NOXEHUN MPOrpaMMHOro MaTtepuana. 3HaeT nepedeHb Haubonee BaXHbIX
KaTeropuii, OCHOBHblE HampaBneHUs B3aVMOLEWCTBUS YKa3aHHbIX KaTeropwn.
YMeeT onpenenatb Cmbicn. BrnageeT OCHOBHbIMM MeTodamu cnocobamu u
cpencTBamm NonyyYeHus, XxpaHeHns, nepepaboTkm nHdopmaumm.

(26-50) 6annos

«HeynosneTBoputenbHO»

BLICTABMSAETCA CTYOEHTY, KOTOPbIi He 3HaeT 3HaAYNTEenbHOW  YacTu
MporpaMMHOro Martepuana, 4OMyCKaeT CYLIEeCTBEHHbIe OLUNGKU, HeYBEPEHHO, C
GOMbLUMMM 3aTPYAHEHUSIMU OTBEYAET Ha NPaKTUKOOPUEHTVPOBaHHbLIE BOMPOCHI.
Kak npaBuno, oueHka «HeyaoBIeTBOpPUTENbHO» CTAaBUTCA CTyAeHTaM, KoTopble
He MOryT npOodOIKUTb 0OydyeHne Ge3 [OMOMHUTENbHbIX 3aHATUI MO
COOTBETCTBYHOLLEN ANCLUNINHE.

(0-25) 6annos

KpMTepMM oueHnBaHuA 3agayd And pelweHnusa Ha NpakTU4eCKUxX 3aHATUAX

Tabnuua 7

LLikana oueHuBaHuA

KpuTtepuu oueHku

Kon-Bo
6annos

«OTnNUYHO»

BbICTABNSETCA CTYAEHTY, €ClNM OH UCYepnblBatoLe, nocrneaoBaTenbHO, YETKO U
nornyeckn CTPOMHO uanaraeT mMaTepuarn, yMeeT TECHO yBSA3biBaTb TEOPUIO C
NpakTUKOMW, UCTONb3yeT B OTBETe MaTepuan MoHorpaduyeckoi nutepaTtypsl,
npaBuNbHO OBGOCHOBLIBAET MPUHATOE pelleHne, BnaaeeT PasHOCTOPOHHUMMU
HaBbIKaMV U NPMEMaMu BbINOMHEHNUS NPaKTUYECKUX 3adad.

(21-30) 6annos

«XopoLuo»

BbICTABNSAETCS CTYAEHTY,
npaBubHO  NPUMEHSsIeT

ecnnm OH nNno cyuleCcTtBy wu3naraet wmarepuan,
TeopeTnyeckme NOoNoXeHna npun pelweHunn

(11-20) 6annos




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 u WkKana oueHnBaHusA pe3ynbTaTtoB AnNA AOoNyCKa K npome)KyTquoﬁ aTrectaumum

Tabnuua 8
HavmeHoBaHuMe oLeHOYHOro cpeAcTBa BannbHags wkana
1. Bonpockl K TeCTMpoBaHuIo 5-25 6annos
2. 3apaymn Ang peleHns Ha NPakTMYEeCKNX 3aHATUAX 5-30 6annos
3. 3awumTa oT4é€Ta no nabopaTtopHbiM paboTam 5-45 Gannos
WUToro: 100 6annos

MakcumanbHoe konuyectBo BannoB 3a cemectp — 100. Oby4varowmics AOnNyCcKaeTCss K 9K3aMeHy npu
ycnosuun 51 n 6onee HabpaHHbIX 3a cemecTp 6annos.

3.3. Kputepuum 1 WwkKana oueHUBaHUA pe3ysibTaTOB U3YyYeHUS AUCLIMIIIUHBI HA MPOMEXYTOYHOM aTTecTauumn

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

YcneBaemMoCTb Ha 3a4eTe onpefernfaeTcs OLeHKaMn: «3a4TeHO», KHE 3a4TEeHO».

OueHKY «3a4TeHO» nonyyaeT obyyaloLmMncs, OCBOMBLLMI KOMNETEHLUUN AUCLUMININNHBI Ha BCEX aTanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYEcKoe U rnybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHue cBoOOAHO BbINOMHATL 3adaHWs, NPedyCMOTpPeHHble paboyer nporpaMMon, YCBOWMBLUWIA
OCHOBHYI0 1 O3HAKOMIEHHbIW C AOMOSTHUTENLHOW NUTEpPaTYpPONn, PEKOMEHAO0BaHHOW MporpamMmMon.

OueHKY «He 3a4yTeHO» rnofny4yaeT oby4aloWniics, OCBOUBLUMNIA KOMMNETEHLMN AUCLUMNIUHBI Ha BCEX aTanax
nx popmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLeMy nNpobenbl B 3HaHUSAX OCHOBHOro y4ebHoro matepuana,
A0NyCTUBLUEMY NPUHUMNNANbHbIE OLINOKKN B BbINOIHEHWUM NPeayCMOTPEHHbIX paboyen nporpaMmon 3agaHun.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 8
MpoueHTHas wkana OueHka B cucreme:
(mpu ee ncnonb30BaHMK) «3a4YTEHO - He 3a4TEeHO»
0-50% He 3a4yteHo
51-100% 3auTeHo

YcneeaemocTb Ha  9K3aMeHe onpefensetca  oueHkamu: 5 «oTnuuHO»; 4 «xopowo»; 3
«yOOBMETBOPUTENBHOY; 2 «HEYA0BNETBOPUTENBHOY.

OLUeHKY «OTNUYHO» MosfyvaeT 0by4atoWwmnincsi, OCBOMBLUMI KOMMNETEHLUMN AUCUMMIUHBI HA BCeX aTanax ux
dopmupoBaHus Ha 85-100 %, nokasaBLUMA BCECTOPOHHEe, cucTemartudeckoe u rnybokoe 3HaHue y4veBHoro
mMatepuana, ymeHve cBoGOOHO BbINOMHATL 3adaHWs, NPedyCMOTPeHHble paboyer MporpaMMon, YCBOWMBLUWN
OCHOBHYIO M O3HAKOMIEHHbIW C AOMOMHUTENbLHOW NUTepaTypon, pekoMmeHaoBaHHOW nporpammoin. Kak npaswuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTCd 0by4aloWmMMCcs, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUWA ydebHown
OVCUMNIUHBI, HeobxoauMMmbiX Ond npuobpetaemon npodeccun, MNpPOSBMBLLUMM TBOPYECKME CMOCOOHOCTU B
MOHUMaHWM, U3NOXEHUN U UCNOMb30BaHNM y4ebHOro matepuana.

OLeHKY «XOpoLo» 3acnyusaeT 00y4valoLwuiics, OCBOMBLLMIA KOMMNETEHUMN AUCLUMUMIUHBI HA BCEeX aTanax
nx dopmmpoBaHus Ha 71-84 %, obHapyXMBLUMIA NOMHOe 3HaHWe y4ebHOro maTtepuana, yCrneLwHO BblMOSHSOLWMIA
npegycMoTpeHHble paboyei NporpaMMon 3afdaHusi, YCBOMBLUMIA OCHOBHYIO NuTepaTtypy, PeKOMeHOOBaHHylo B
nporpamme. Kak npaBuno, oOuUeHKka «XOpOLOo» BbiCTaBnseTcd obyyalwmMcs, NPOAEeMOHCTPUPOBAaBLLMM
cucTeMaTnyeckoe BRnageHve MaTepuanom AUCUMMNWHBI, CMOCOBHBIM K MX CaMOCTOATENbHOMY MOMONIHEHUIO U
OOHOBMEHNIO B xode AdarnbHewwen yvyebHom paboTbl M npodpeccmoHanbHOW AeSTENbHOCTW, HO AOMYCTMBLUMM
HecyLeCTBEeHHble HETOYHOCTU B OTBETE.




OLeHKYy «yOoBneTBOPUTENbLHO» MNofyvyaeT oby4valolMncs, OCBOMBLUUA KOMMETEHLMU OAUCLMNIIUHBI Ha
BCeX aTanax ux popmmupoBaHus Ha 51-70 %, obHapy>XMBLLMI 3HaHUE OCHOBHOMo y4yebHoro matepuana B o6béme,
HeobxooMMOoM Ang AanbHenwen y4edbl n npeacTosdilen paboTel No Nnpodeccun, CnpasnsoLLNACS C BbINOSTHEHUEM
3afiaHui, npenycMOTpeHHbIX paboyer nporpamMMoKn, 3HAaKOMbI C OCHOBHOW NUTepaTypon, peKkoMeHOOBaHHOMN
nporpammon. Kak npaBumno, oueHka «y4OBNEeTBOPUTENBHO» BbICTABNAETCA OOyYalolWmMmcs, A0MyCTUBLUNM
MOrpeLHoCT B OTBETE Ha 3K3aMeHe W MNpy BbINOMHEHMM 3SK3aMEHAUMWOHHbIX 3adaHui, Ho obnagarowmm
HeobOX0AMMbIMW 3HAHUAMM AN YCTPaHeHWs No4 pPyKoBOACTBOM NpenofaBaTtens AoMyLEeHHbIX He4OYETOB.

OueHKka «HeyAoOBNEeTBOPUTENbLHO» BbICTaBnseTcd oOOyyalollemMycsi, OCBOMBLUEMY KOMMETEHLUU
ONCUMNIWHBI Ha BCeX 3dTanax ux PopMMpoBaHuA mMeHee yem Ha 51%, obHapyxuBlemy npobenbl B 3HaHMAX
OCHOBHOrO y4ebGHOro martepwvana, OOMNyCTMBLUEMY MpUHUMNMAaNbHbE OWWNOKM B BbLINOMHEHUM MPEeayCMOTPEHHbIX
paboyel nporpaMmmon 3agaHun.

LLikana oueHnBaHMUA pe3ynbTaToB

Tabnuua 9
MpoueHTHas Wwkana OueHKa B cuctemMe «HeyOBIeTBOPUTEITbHO — YA0BNETBOPUTENbLHO —
(Npu ee ncnonb3oBaHWm) XOPOLUO — OTJINYHOY»
0-50% HeygosneTBopuUTensHO
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 ((npOMbILIJJ'IeHHoe N rpaxxgaHckoe CTpoUTeNbCTBO»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk JONOMHEHMIN U U3MEHEHWIA:

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

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

(®V0)

20 r.,

npoTokon Ne

3asenyoLmi kapeapon

(cTeneHb, 3BaHNe, MOANUCH)

(®V0)



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

MpombIWwneHHoe U rpaXaaHCKoe CTPOUTENbLCTBO

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 3KCNepUMEHTANbHbIX aHHbIX BEPOSTHOCTHO-CTATUCTUYECKUMIN METO4aMM

MpodreccmoHanbHbie KOMMNETEHLMUN:

He nNpeAyCcMOTpeHbI y‘-lesHbIM niaaHOM

MpenogaBaHne OUCUUMNNUHBI MpedycMaTpueaeT criefytolime ¢hopMbl opraHusaumm ydveGHoOro npotecca:
NeKUUmM, NpakTUYecKne 3aHATUS, caMocTosATeNnbHas paboTa cTydeHTa.

MporpamMmoin ANCLUMNIMHBLI NPeayCMOTPEHbI CrieAytoLme BUabl KOHTPOMS: TEKYLUMIA KOHTPOSb
ycrieBaeMocTu B oopMe, TECTUPOBAHME MO OCHOBHbLIM pasaenam AUCUMNIUHBI, NPaKTUYECKUX 3aaHnii 1
nabopaTHbIX paboT, 1 NPOMEXYTOUHbIN KOHTPONb B hopMe 3a4eTa U aKk3amMeHa.




