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

YHMBepcaﬂbele KoOMneTeHUunmn

Tabnuua 1
HaumeHoBaHue Koa n HaumeHoBaHue
KaTeropum Kopn HaumeHoBaHue MHAUKaTOpa
Pe3ynbTatbl 00y4eHus
(rpynnbi) KOMMNeTeHLuun KOMMeTeHLUn [OCTUXEHUA
KOMNeTeHUuUn KOMNeTeHLUn
CucrtemHoe u YK-1 CnocobeH ocywectenate | WA-1 YK-1 31 YK-1.1
KpuUTU4eckoe NMOUCK, KPUTUYECKUI BbinonHseT nonck 3HaTb: MeToauKM noucka, cbopa
MbILLIEHNE aHanus n cuHTes Heobxoanmon 1 06paboTkm nHpopmauun,
MHbopMaL K, NPUMEHSITL | MHpopMaLmn, eé MeTo[ CUCTEMHOro aHanusa
CUCTEMHbLIN Noaxoa Ans KPUTUYECKUI aHanu3 n
pelleHus noctasBneHHbIX | obobliaeT pedynbTathl
3agay aHanusa gns peLueHns
NOCTaBIEHHON 3a4a4n
na-2 yK-1 Y1 YK-1.2
Mcnonb3yeT CUCTEMHBIN YMeTb: NPUMEHSTL METOAUKM
noaxon Ang pelueHus nowucka, cbopa, o6paboTku
nocTasreHHbIX 3agay UHMOpPMaLMn, CUCTEMHBIN
noaxon Ang peleHus
NoCTaBIEHHbIX 3a4ay u
OCYLLLECTBNATb KpUTUYECKNIA
aHanus u cMHTEe3 MHpopMaLmu,
Nony4YeHHON N3 akTyanbHbIX
POCCUIACKMX U 3apyBexkHbIX
NCTOYHUKOB
B1 YK-1.2
BnapeTtb: meTogamu noucka,
cbopa n 06paboTku,
KpUTUYECKOro aHanusa n
CUHTe3a MHopmMauun,
MEeTOANKON CUCTEMHOro noaxogda
0N peleHns NoOCTaBMNEHHbIX
3agad
O6wenpoceccnoHanbHble KOMMNETEeHUUNn
Tabnuuya 2
Kon Koa n HaumeHoBaHue
HanmeHoBaHue komneTeHUUN MHAMKaTOpa [OCTUXKEHUS Pe3synbTaTbl 00y4eHus
KOMMeTeHLUU
KOMNeTeHUUmn
OrnK-1 CnocobeH pelwaTtb 3agaun nao-4 onkK-1 34 ONK-1.4

npodeccrmoHanbHON AeATENbHOCTM
Ha OCHOBE UCMNOJiIb30BaHUA
TeopeTn4eCKnx U NpakTn4eCckmnx
OCHOB €CTeCTBEHHbIX U
TeXHUYECKUX HaYK, a TaKkxKe
MaTtemMaTu4ecKoro annaparta

MpencraBnsieT 6a3oBble Ans
npodeccrnoHanbHon cgepsbl
u3nyeckme npoLecchl
ABNEHNS B BUAE
MaTemaTnyeckoro(mx)
ypaBHeHunsA(1)

3Hatb: basoBble Ans
npodeccrnoHanbHon cgepsbl
dm3nyeckme NpoLecchl N ABMEHUS
B BUJE MaTemMaTu4ecKkoro(nx)
ypaBHeHusA(1)

Y4 OMNK-1.4

YwmeTb: [Npeacrtaenate 6a3oBbie
Ans npodeccroHansHon cdepbl
hmsnyeckme nNpoLecchl 1 ABNeHNs
B BUJE MaTemMaTu4eckoro(nx)
ypaBHEeHusA(1)

B4 OlNK-1.4

Bnapetb: MeTogukom
npeactaBnennsi 6a3oBbIx AN
npodeccrnoHanbHon cdepbl
dUn3nYeCcKnx NpoL,Eeccos n
SABMNEHNN B BUAE
MaTemaTnyecKoro(mx)
ypaBHeHus ()

na-6 onk-1

BbinonHseT pelweHne
MNHXXEHEPHbIX 3aa4 C MOMOLLbIHO
MaTeMaTn4eckoro annapara
BEKTOPHOW anrebpbl,
aHanuTU4YecKon reomeTpun n
MaTemaTMyecKoro aHanusa

36 OMNK-1.6

3HaTb: MaTemMaTUyeckuii annapat
BEKTOPHOW anredpsbl,
aHanuTUYecKon reoMeTpun n
MaTeMaTU4YeCKoro aHanusaa

Y6 OINK-1.6

YMeTb: PellaTtb MHXEHEpPHble
3a4ayn ¢ NOMOLLbIO
MaTeMaTU4ecKoro annapara
BEKTOPHOW anrebpsbl,




aHanUTUYeCKon reoMeTpun n
MaTeMaTU4YeCKoro aHanusaa

B6 OlMK-1.6

BnapgeTtb: meToankon pelueHns
WHXXEHEePHbIX 3a4a4 C MOMOLLbIO
MaTemaTUyecKkoro annapara
BEKTOPHOWN anrebpbl,
aHanuTUYecKon reoMeTpum n
MaTeEMaTUYECKOro aHanusaa

na-7 onk-1

BbinonHsaeT peleHne ypaBHeHUN,
OMNUCLIBAIOLLIMX OCHOBHbIE
dusnyeckmne npoweccol, ¢
npyMMeHeHnemM MeToa0B
nuHeHow anrebpbl n
MaTeMaTM4Yeckoro aHanusa

37 ONK-1.7

3HaTb: MeTobl MMHENHON
anrebpbl 1 MaTEMATUYECKOrO
aHanmsa

Y7 ONK-1.7

YwmeTb: PewaTtb ypaBHeHus,
OMUCbIBaOLLINE OCHOBHbIE
dusnyeckmne npoLeccol, ¢
npUMeHeHnemM MeTOAOB fIMHENHON
anrebpbl 1 MaTEMATUYECKOrO
aHanmsa

B7 ONK-1.7

BrnageTb: MmeToankon peLueHus
YpaBHEHWI, OMUCLIBAKOLLNX
OCHOBHblE (hM3nyeckune npoueccol,
C NpUMeHeHneM MeTod0B
NHeNnHoW anrebpbl 1
MaTeMaTU4YeCcKoro aHanusa

na-8 onk-1

OcyuwiectBnseTt obpaboTky
pacyeTHbIX 1
SKCnepuMeHTarbHbIX AaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKUMM
mMeTodamu

38 OMNK-1.8

3HaTb: OCHOBHbIE BEPOSITHOCTHO-
cTaTucTU4eckme MeToabl
06paboTku pacyeTHbIX U
3KCMEPUMEHTaNbHbIX AaHHbIX

Y8 OlnK-1.8

YMmeTb: npoBoanTh 06paboTky
pacyeTHbIX U 3KCNepUMEHTanNbHbIX
[aHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKMMUN MeToAaMun

B8 OMNK-1.8

BrnapgeTb: MmeToankon o6paboTkm
pacyeTHbIX U SKCNepUMEHTanNbHbIX
[OaHHbIX BEPOSITHOCTHO-
CTaTUCTUYECKMMM MeTogaMKU

MpodeccuoHanbHbIe KOMMNETEeHLUN

Tabnuuya 3
Kop HaumeHoBaHue Ko v HaumeHoBaHuWe MHANKaTOpa AOCTUXKEHUS Pe3ynbTaTthbl
KOMMNeTeHUuun KOMMNeTeHuun KOMMNeTeHuuun oby4eHus
He NpeAyCMOTPEHbI YYEOHbIM NiaHoOM
2. MecTo avcuunnuHbl (Moayns) B CTPyKType o6pa3oBaTeNibHOW NporpamMmmbl
MecTto gucuunnuHbl B CTPYKType obpasoBaTenbHOW NporpaMMbl: 06si3aTenbHas 4acTb.
Tabnuua 4
Kon MpeawecTtBylowme MapannenbHo ocBanBaemble MNocnenyouwme
KOMMNEeTeHUMNn AUCLUNIIUHbI AVNCUMNIUHBI AVCUMNIIVHBI
YK-1 Y4yebHas npakTuka: NpoekTHasi
NpakTuKa;
Pdusnka
OrK-1 MHxeHepHasa n komnbloTepHas
rpaduka;
dunsmka;
Okonorus;
TeopeTunyeckas MexaHuka;
Xumus;

OCHOBbI TEXHUYECKON MEXaHUKW;
MexaHuka WaKoCTW U rasa




3. O6beM AMCUMMNNAUHLI B 3a4eTHbIX eAMHULAX C YKasaHUeM KonuyecTBa akageMmnyecknx 4acos,
BblAeNeHHbIX Ha KOHTaKTHYI0 paboTy o6yyarowmxcs ¢ npenogasaTtenem (Mo BUAaM y4ebHbIX 3aHATUIN) M Ha
camocTosTenbHylo paboTy oby4arowmxcs

Tabnuua 5
Bua yue6Hom paboThbl Bcero yacos Cemectp 1 CemecTp 2 Cemectp 3
AyauTtopHas
KOHTaKTHasi paboTta 208 96 96 16
(Bcero),
B TOM Yyucne:
NEKUMOHHbIE 3aHATUS
(n3)* 104 48 48 8
nabopaTtopHble paboTbl
(nP) 0 0 0 0
npakTu4eckne 3aHsaTus
(N3) 104 48 48 8
BHeayauTopHas
KOHTaKTHas pabora, 10 4 5 1
KCP
CamocTosTenbHas
pa6ora (Bcero),
B TOM Yucne: 88 17 52 19
nogroToeka K N3 18 4 11 4
MOAroTOBKa K 18 3 10 4
KOHTpOIbHbIM paboTam
CaMOCTOATENbHOE 18 3 11 4
n3yyeHue matepuana
NnoAaroToBKa K 3a4€Ty 17 3 10 4
[MogroToBka K aK3amMeHy 17 4 10 3
D OpPMbI TeKyero MuaneuayanbHble MuaueuayanbHble WHavBuayanbHble MupusuayaneHble
3aaHus. 3aaHus. 3agaHus. 3aaHus.
KOHTpoOnA
KoHTponbHble paboTbl. | KoHTponbHble paboTtbl. | KoHTponbHble paboThl. KoHTponbHble
ycneBaemocTu
paboThbl.
PopmblI
. 3K3aMeH, 3K3aMeH,
NPOMeXyTO4YHOWN 3aver 3K3aMeH 3K3aMeH 3ayer
aTTecraumm
KoHTponb 54 27 27 0
UTOrO: yac. 360 144 180 36
UTOrO: 3.e. 10 4 5 1

4, Co.qep)KaHMe AUCUUNIINHDbI, CTPYKTYpUpoBaHHOe No TeMmam (pas,qenaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMn4yeckux 4yacos n BuaoB yqe6|-|b|x 3aHATUN

Tabnuua 6
Ne HaumeHoBaHwe pazgena Buabl y4e6GHOM Harpys3ku u nx pr,qoeMKoc:'(k(.),H:?cu -
pasgena AUNCLMNIIUHbI n3 npP n3 CPC KCP
ponb YacoB
1 JInHenHas anrebpa 8 - 8 9 1 6 32
2 BekTopHas anrebpa 10 - 10 9 1 6 36
3 AHanuTuyeckas reomeTpus 10 - 10 9 1 5 35
4 BBegeHue B matemaTU4EeCKUIA aHanm3 12 - 12 9 1 5 39
5 OundpbdepeHumansHoe ncumcneHune 8 - 8 9 1 6 32
6 WHTerpanbHoe ncuncneHve 12 - 12 9 1 6 40
7 OundpdepeHumanbHble ypaBHeHUS 12 - 12 8 1 5 38
8 Pagbl 24 - 24 8 1 5 62
9 Teopusi BEPOSTHOCTH 4 - 4 9 1 5 23
10 MartemaTtuyeckas ctaTucTuka 4 4 9 1 5 23
WUToro: 104 0 104 88 10 54 360
4.1. CopepKaHune NeKUNOHHbIX 3aHATUN
Tabnuuya 7
Ne HanmeHoBaHWe CopepxaHue nekummu - Kon-
Tema nekuuu (nepeyeHb ONOaKTUYECKUX eOUHUL: BO
n3 pasgena
paccmaTtpuBaeMbIX NOATEM, BOMPOCOB) YacoB

CewmecTp 1




JlnHenHas anrebpa

BeeneHue.

BeegeHue. MNpeamet matematuku. Pornb
MaTeMaTU4YECKMX

Mofenen B npouecce no3HaHus. Onpegenutenn 2 n 3
nopsiakoB. OCHOBHbIE CBOWCTBA, MUHOP U
anrebpanyeckoe gononHeHue. MoHatne o6
onpegenuTtene n-nopsiaka u ero BolumMcneHne. Cuctemsl
nuHelHbIX ypaBHeHun. Metog Kpamepa.

BekTopHas anrebpa

BekTopbl.

BekTopbl. CkanspHoe npounsseaeHve. CBoncTea 1
BbluMcrieHve. BektopHoe npousseaeHue. CBowicTea 1
BbluMCrieHre. [eOMEeTPUYECKNIA U MEXaHNYECKUIA CMbICTT
BEKTOPHOrO NpousseaeHnsi. YCnoBms KOnnmMHeapHoCTH
BekTOopoB. CMeLlaHHoe npoussegeHne. CBoncTea m
BblyMcneHve. KomnnaHapHOCTb BEKTOPOB.

10

AHanuntnyeckas
reomeTpus

YpaBHEeHue NrocKoCTU.

YpaBHeHUe NrockoCcTu, NpoxoadaLlen Yepes AaHHY0
TOYKY C 3aflaHHbIM BekTOpoM Hopmanu. Obuiee
ypaBHEHMWE MITOCKOCTU. YTomn MeXay NioCcKOCTSMMU.
YcnoBus napannenbHOCTU 1 NepneHanKynsapHOCTH
NAOCKOCTEN.

10

BeepneHuve B
MaTtemaTn4eckmin
aHanms

Mpenen dyHKUMM OgHOW 1
HECKOMbKMUX NEePEMEHHBbIX.

Mpenen yHKLMN OQHOM N HECKONbKNX NEPEMEHHbIX.
MoHsTne BM 1 BB BenuuuH, orpaHMyYeHHON 1 OTAENUMbIN
OT Hyna BENWYKH, UX cBONCTBA. MpocTenwumne ceocTea
npegenos. CpaBHeHne BM n Bb. CeoiicTBa
akBMBaneHTHbIXx BM 1 BB BennyvH

12

OudbdepeHumansHoe
ncuncnexHve

OudbdepeHunan.

OundbdepeHumnan n nponssogHas yHKUMM OOHOWM
nepemeHHon. Ceoaka copmyn anddepeHLMpoBaHns.
[MpuMeHeHne NOHATUS NPON3BOAHON B SKOHOMMKE.

WTtoro 3a cemecTp:

48

CemecTp 2

WHTerpanbHoe
ncuncnexHve

MepBoobpasHas u
HeonpeaeneHHbIN
WHTerpan.

MepBoobpasHas 1 HeonpedeneHHbIV HTerparn.
Onepatop nHTerpnpoBaHusa 1 ero ceorcTea. Tabnuua
OCHOBHbIX POpPMYN MHTErpnpoBaHus. 3ameHa
nepemMeHHbIX B HEONpeaeneHHoOM uHTerpare.
WHTerpvpoBaHue no YyacTsm.

12

OudbdepeHumansHbie
ypaBHEHNS

OObIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHMS1.

OG6bIKHOBEHHbIE AMdepeHLManbHble ypaBHEHWS.
OcHoBHble NoHATMA. 3agava Koww gna Y nepsoro
nopsigka. Fleometpnyeckoe TonkosaHme 1Y nepsoro
nopsigka un ero peleHni. YpaBHeHus ¢ pasgensaommmcs
NnepeMeHHbIMU.

12

Psapbl

Yucnosble psgbl.

Yucnosble pagbl. CxoguMocTs u cymma psga.
"eomeTpuyeckas nporpeccusi. Heobxognmoe ycnosue
cxogumocTuy psga. MNpocTenne [encTBMA Hag pagamu:
YMHOXEHUWE Ha YNCIO, CIOXEHWNE U BblunTaHue. Pagpl ¢
NONOXUTENbHBIMU YrieHaMu. TeopeMbl CpaBHEHNS.

24

UTtoro 3a cemecTp:

48

Cemectp 3

Teopus BEpOSTHOCTU

MpeaomeTt Teopun
BEPOSATHOCTEN.

MpeameT Teopum BeposiTHOCTEN. OCHOBHbIE NMOHATUS
Teopun BeposiTHocTen. CnyyanHble cobbiTnsa. Onepauum
Haf cobbiTnsMu. CTaTUCTUYECKOE, KIacCcu4Yeckoe u
akcuomaTnyeckoe onpeerneHne BepPOsSiTHOCTY.
"eomeTpuyeckme BEpOATHOCTM.

MaTtematunyeckas
CTaTUCTUKa

OnemMeHTbl
MaTeMaTu4eckomn
CTaTUCTUKN.

OnemMeHTbl MaTeMaTUYEeCKoM CTaTUCTUKN.

UTtoro 3a cemecTp:

Wtoro:

104

4.2. CogepxxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8

Ne
ne

HaunmeHoBaHue
pasgena

HaumeHoBaHue
nabopartopHou paboTbl

CopaepxaHue nabopatopHoi paboTbl
(NepeyeHb ANAAKTUYECKUX eauHNLL
paccmaTpvBaeMbIx NOATEM, BONPOCOB)

Kon-
BO
YyacoB

He NpefyCcMOTPeHbl YY4EeOHbIM NaHOM

4.3. CopepxKaHue NpakTUYeCKUX 3aHATUN

Tabnuua 9

Ne
ns3

HanmeHoBaHue
pasgena

Tema npakTU4ecKoro
3aHATUA

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

Kon-
BO
YyacoB

CewmecTp 1

1 | Nunennas anre6pa

| Bolumcnenme

| Bbluncnenune onpegenurtenen 2 n 3 nopsgkos. PelleHve

8




onpegenutenen 2 n 3 cUCTeM NMHENHbIX ypaBHeHUn metogom Kpamepa.

NopsiaKOB. Oevicteusa ¢ matpuuamn. ObpaTtHas matpuua. PeweHnne
CUCTEM NMHENHBIX YPaBHEHUI C MOMOLLbIO 06paTHOM
maTpuubl. PaHr maTpuupl. PelleHne cuctem nuHemHbIX
ypaBHeHuIn metogom [faycca.

2 | BektopHas anrebpa BekTopbl. BekTopsbl. JInHeHbIe onepaunn Hag BEKTOpamu.

CkansipHoe npounsBefieHne BeKTOpoB. BekTopHoe 1 10
CMeLLaHHoe Npov3BeaeHME BEKTOPOB. Y CNoBKS
KOIIIMHEAPHOCTM 1 KOMMNIaHAapHOCTN BEKTOPOB.

3 | AHanuTtnyeckas MnockocTb B npocTpaHcTBe. | nockocTb B MpocTpaHcTBE. YCNoBus

reomeTpus nepneHanKynsipHoOCTN 1 NapannenbHOCTU NNOCKOCTEN. 10
Mpsimas Ha nnockocTu 1 B NpocTpaHcTBe. BekTopHoe,
KaHOHWYEeCKOoe 1 napamMeTpuyeckne ypaBHEHUS NPSMON.

4 | BepeHue B Bbluncnenne npepenos. Bbluncnenve npeagenos. HeonpeaeneHHocT Buaa:
MatemaTnyeckmmn = ll“ [1- -;,] [n ,J_] 12
aHanua aw | 0] ) '

5 | AudpdepeHumansHoe | BbluMcneHve NponsBoAHbIX | BbluMcneHne NponsBoaHbIX YMCNOBOW OYHKLUMN OAHOWM
ncuucrneHne 4ncnoBsomr PYHKLMM OLHOMN nepemMeHHon, NnapaMeTpUYecknx 3agaHHbIX yHKLUNNA, 8

nepemMeHHon. HesIBHO 3agaHHbIX yHKUMIA. Jlorapndmmyeckoe
anddepeHLnpoBaHme.
WTtoro 3a cemecTtp: | 48
CemecTp 2

1 WHTerpanbHoe HenocpeacTteeHHoe HenocpencteeHHoOe nHTErpmpoBaHune. IHTerpmposaHmne 12

ncuucneHune WHTErpMpoBaHue. BbIPAXXEHWN, CoAepXKallnx KBagapaTHbIN TPEXUIEH.
VIHTerpmpoBaHne 3ameHon NeEPEMEHHON 1 MO YaCTAM.

2 | OudbdepeHumansHble | OuddepeHumansHblie OudpdepeHumanbHble ypaBHEHUS ¢ pasaensaowmmMmcs 12

ypaBHEHMS ypaBHEHMS. nepeMeHHbIMU, OOHOPOAHbIE YpaBHEHUS | mopsaka.
JInHenHble anddepeHumanbHble ypaBHeHNs | nopsiaka.
YpaBHeHus bepHynnu.
3 Pagbi Yucnosble psabl © Yucnosble psabl C NOMOXUTENBHBIMUY YNIEeHaMM. 24
NONOXUTENbHBIMM Mpu3Hakn cxoaMMOCTU: HEOOXOOUMBIN, CPABHEHUS.
yneHamu. HocTtaTouHble npusHaku: Janambepa, pagukanbHbii
npuaHak Kowwm, nHTerpanbHbIvi NpyU3Hak.
Wrtoro 3a cemecTtp: | 48
Cemectp 3
1 | Teopusi BEposAITHOCTU | OnemeHTbl KOMOUHATOPUKK. | AnemeHTbl KOMBUHaTOpUKK. MNepecTaHoBKW, pa3MeLLeHNs 4
N coYeTaHus.
2 MaTemaTiieckas OueHku napameTpos OueHkn napameTpoB pacnpeseneHus: ToueyHble n 4
CTATMCTVKA pacnpegenenus: WHTEepBarbHble. [JoBEpUTENbHbLIA UHTEPBAN U
[oBepuTenbHasi BEPOSATHOCTb.
UTtoro 3a cemecTp: 8
Wrtoro: | 104
4.4. CopgepxaHue CaMOCTOATENIbHOM PaboThlI
Tabnuuya 10
- Kon-
Ne HanMeHoBaHMe Bupg 3 CopepxaHue camocTosATeNIbHOMN pa6.o1'b| BO
camocTosiTeNnbHOMN (nepeyveHb AnOaKTUYECKNX eauHMLY:
n/n pasgena yaco
pa6oTbli paccmaTtpuBaeMbix MOATEM, BONPOCOB) B
CemecTtp 1
Bbluncnenue onpegenutenen 2 n 3 nopsgkos. PelleHne
CUCTEM NVHEWHBIX YpaBHeHUn meToaom Kpamepa.
1 | Muneitnas anre6pa noarotoska k N3 Hewncteua c matpulamu. OGQaTHaﬂ mMaTtpuua. Pemeyme
CUCTEM JMHEWHBIX YPABHEHMWI C NOMOLLbIO 0GpaTHOM 4
MaTpuubl. PaHr matpuubl. PelleHne cnuctem nHemHbIX
ypaBHeHun meTogom [aycca.




BekTopHas anrebpa

BekTopbl. CkanspHoe nponssegeHve. CBoncTBa u
BbluMcrieHve. BektopHoe npoussegeHue. CBowcTea 1
BblYMCrieHre. [eOMeTPUYECKNIA U MEXaHNYECKUIA CMbICTT
BEKTOPHOro Npom3BeaeHus. YCNoBus KONNMHeapHOCTH
BekTopoB. CMellaHHoe npousseneHve. CeoncTaa 1
BbluncneHve. KomnnaHapHOCTb BEKTOPOB

AHanuntnyeckas
reomeTpus

BeBenenue B
MaTeMaTU4YeCcKuin aHanua

caMocTosTeNnbHoe
n3yyeHue
mMaTepuana

YpaBHeHMWe NII0CKOCTU, MPOX0AsLLei Yepes AaHHYI0 TOYKY
C 3aflaHHbIM BEKTOpPOM HopManu. Obluee ypaBHEHVE
MMocKoCTH. Yron Mexay nnockocTsMu. YcroBust
napannenbHOCTU U NePNEHANKYNSPHOCTW NITOCKOCTEN.
MpsiMasi B NPOCTpaHCTBE M Ha NIOCKOCTW. BekTopHoe,
KaHOHWYECKME U NapameTpuyeckne ypaBHeHUS

npsiMoii. KaHOHWYeCcK1eypaBHEHUSKPUBbLIX BTOPOro nopsiaka

1. OpHocTOopoHHME npepenbl. TouYkM paspbiBa U UX
knaccudvkaums. CeonctBa yHKUWIA, HEMPEPbIBHbIX

Ha oTpeske.
2. [OduddepeHuman oTobpaxenus. [duddpepeHumnan wu
npoussoaHas 4yncrnoBomn PyHKUMM ogHon

nepemeHHon. Tabnvua NpomM3BOAHbIX.

AvapdepeumancHoe 3. YacTHble npoussoAdHble W MONHbLIN AuddepeHumnan

ucumcnexve (PYHKUMM  MHOTMX MepeMeHHbIX. [lpousBogHas u
anddepeHuman CIOXHOWN dYHKUMM MHOIMX
nepemMeHHblIx. NponssogHas HesABHOW (PYHKLUUN OAHON
N MHOTUX NEPEMEHHbIX.

4. TlpounsBogHble N guddepeHumansl BbiCLLUMX MOPSAKOB
Ans  YHKUMKM  OOHOW  MepeMeHHon. YacTHble
npoussogHble 1 auddepeHLmansl BbICLLUUMX NOPSAOKOB
ansa OyHKUMN MHOTUX NEePEMEHHbIX.

5. CsonctBa  yHKuMn,  anddepeHumpyembix  Ha
MHTepBane: Teopembl Pong, Jlarpanxa, Koww.
PackpbiTe  HeonpegeneHHocTen Mo npaBuny

NMOAroToOBKa K
Jlonutans.
3K3amMeHy . o .

6. dopmyna Tennopa Ans yHKUUN OOHON NepeMeHHOMN.
MpenctaBneHve no dopmyne Tewnopa OCHOBHbIX
aneMeHTapHbIX yHKUMA. BbiaeneHve rmaBHon YacTu
BM c nomoLbo dopmynel Tennopa.

7. TNpunoxeHne dopmynbl Tennopa K uCCneaoBaHWUo

WHTerpanbHoe yHKUMK: BO3pacTaHue, YyOblBaHWE, 3JKCTPEMYMb;
McuncreHme BbIMYKIOCTb, BOTHYTOCTb, TOYKM nepervba.
AcCYMNTOTbI NNOCKUX KPUBbIX.

8. ®opmyna Tennopa ans PYHKUMU MHOIMX
nepemeHHbiX. JlokanbHble U YCMOBHbIE 3KCTPEMYMbI
YHKLNM MHOTUX NEPEMEHHbIX.

9. [nobanbHble 3KCTPEMYMbl (YHKLMU MHOTMX
nepemeHHbIX. NMpon3BoaHas No HanpaBneHuto.
pagueHT.

10. HeonpeaeneHHbI nHTErpan u ero CBoncTaa.

11. OnpepneneHHbI MHTerpan u ero CBONCTBa.

12. WNHTerpan no mepe obnactu.

W ap.

i 1

Haittn cymmy psipa "t @n+D)(3n+4)

OnpenenuTb, kKakne psabl CXOASTCS:

I dbepeHunansHye ® 1 @ Z4n+1, in+1 * In(n+1)
ypaBHEHMS A) a3/n+2 5)n:l2n+3 B)n- 8" L n=l n+1

WccnepoBaTh Ha CXx0QUMOCTb psiabl

2 (D" aE)n?
EgﬁTrOTOBKa K A)”=1(2” +5)" Byl nf+3 .
POMbHbLIM .
paboTam Hantu pagmyc cxoguMocTu CTeneHHoro psaa
% 2"(x-5)"
n=1 n3
Hantu obnactb cxogumocTu yHKLMOHANBHOro psaa
Pagbi i ;
n=1 (2X) n
e3X 1

Pasnoxutb B psa MaknopeHa gyHKUMO 9x




Teopusi BEpOSITHOCTU

MartemaTtunyeckas
cTaTUcTUKa

noaroToBKa K
3a4éty

1.  Onpepgenutenu 2-ro n 3-ro nopsaka U ux OCHOBHbIE
CBOMNCTBA.

2. MuHop u anrebpanyeckoe foNonHeHue. PasnoxeHve
onpenenuTens No aNemMeHTam CTpokM unu ctonodua.

3. TlloHatne o6 onpegenutene n-ro nopsagka. Ero
BblYUCNEHME.

4. CucTtembl NMHENHbIX ypaBHeHUn. Popmynbl Kpamepa.

5.  Matpuupl, ux Bugel. Onepauum Hag MaTpyuamu n ux

CBOMNCTBA.

O6paTHasa maTpuua. Ee BblumcneHue.

PelueHne cuctem nMHENHbIX ypaBHEHWUA C NOMOLLIbIO

obpaTtHon maTpuubl.

Panr matpuubl. Teopema KpoHekepa- Kanenu.

MeTop lNaycca.

0. BekTopbl. JIMHENHbIE onepauuy Hag BEKTOpPaMu U nX

CBOWCTBA.

11. OpTbl, OekapToBa cuctema koopauHaT. PasnoxeHue
BEKTOpa Nno opTam.

12. CkansipHoe npou3BefeHue BekTopoB. Ero ceoncTea 1
BblYMCIIEHVME B [EKapTOBbIX KoopauHaTtax. YcroBue
OpPTOroHaNbLHOCTU BEKTOPOB.

13. BekTtopHOe nponsBeneHve BekTopoB. Ero csoicTea u
BblYMCNEHNE B [eKapTOBbIX KoopAuHaTax. Ycrosue
KONNIMHEaPHOCTW BEKTOPOB.

No

Sc0V®

Utoro 3a cemecTp:

17

CemecTp 2

JlnHenHas anre6bpa

BekTopHasi anrebpa

caMocTosITeNnbHOE
n3yyeHue
mMaTepuana

MepBoobpa3sHasa n HeonpeaeneHHsln nHterpan. Onepatop
WHTErpMpoBaHuA 1 ero cBoncTea. Tabnmua OCHOBHbIX
dopmyn MHTErpupoBaHnsi. 3aMeHa NepemMeHHbIX B
HeonpeaeneHHoOM uHTerpane. VIHTerpypoBaHmne no 4acTtsm.
OnpepeneHHsbin nHTerpan. ®opmyna HetoToHa-lenbHuua.
Teopema 0 NpoM3BOAHON MHTErpana no BEpXHEMY
npepeny. 3ameHa nepemMeHHol B onpeaeneHHoM
MHTErpane n MHTErpMpoBaHUe No 4YacTsaM.

11

AHanuntndeckas
reomeTpus

BeeneHuve B
MaTeMaTU4eckui aHanms

nogroToBka K M3

BbluncneHne nponsBogHbIX YNCNOBON PYHKLUN OOHOMN
nepemMeHHon, NnapaMeTpUYeCcKnxX 3agaHHbIX PyHKUMNA,
HesIBHO 3afaHHbIX dyHKUMI. Jlorapudmnyeckoe
anddepeHuMpoBaHue.

BbluncneHne nponssogHOM CROXHON (PyHKUUN OAHON
nepemeHHou. BelumcneHve npom3BoaHbIX U
AnddepeHunanos BbICLLIMX MOPSAKOB OAHOW M HECKOMbKUX
NepPEMEHHbIX.

10

OnddepeHunansHoe
ncymcreHme

WHTerpansHoe
ncyncneHve

noaroToBKa K
KOHTPOJIbHbIM
pabotam

3X_1

Pasnoxutb B pag MaknopeHa hyHKUMo 9x
-2,-2<x<0
f(x)

2%, 0<x<2
DyHKUMNA pasrnoxeHa Ha oTpeske
[_ 2;2] B TpUroHomeTpuyeckuin psag ®ypbe. JToT psg B
Touke X= 0 CcXoamuTes K
Pasnoxutb B pag Pypbe no cuHycam yHKUMI0

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

11

OundbdepeHumnansHeie
ypaBHEHWS

noAroToBKa K
3a4éTy

1.BekTtopHoe npounseeneHne BektopoB. Ero ceoncTea
1 BblYMCIIEHME B AEKAPTOBbLIX KoopAnHaTax. Ycnosue
KONnMHeapHOCTU BEKTOPOB.

2.CmelwaHHoe  npousBegeHne  BektopoB. Ero
CBOWCTBaA n BblUKCIIEHME B [JEeKapToBbIX

10




Pagbi

KoopauHatax. YCnoBue KOMMMAHapHOCTM  Tpex
BEKTOPOB.

3.YpaBHeHwue NnocKoCTU B HOPMaribHOW, BEKTOPHON U
KOOpANHaTHON dopme. ObLee ypaBHeHue
MNOCKOCTW.

4.Ycnosue napannensHOCTU U NepneHanKynsapHoOCTH
MNOCKOCTEN.

5.BekTopHOE, KaHOHWMYEcKoe u napameTpuyeckoe
ypaBHeHue npsimon. [paAmasi Kak nvHusa nepece-
YeHUs OBYX MIOCKOCTEN.

W ap.

Teopus BEpPOSTHOCTU

MaTtematunyeckas
CTaTUCTUKa

noaroToBKa K
aK3ameHy

1.Bbluucrnenne onpegeneHHoro nHterpana. ®opmyna
1 HbloToHa-J1einbHuua.

2.NHTerpmpoBaHme nytem 3amMmeHbl NEPEMEHHON 1 Mo
YyacTam.

3.HecobGcTBEHHbBIE MHTErparnbl U NX CBOMCTBA.
4.TlpyMeHeHre onpeaeneHHoro nHTerpana B
3KOHOMMUKE.

5.Pagpbl ¢ NONOXUTENBbHBIMU YrEHaMMU.

6.Mpn3Hakn cxoanMocTn psaoB C MNONOXUTENbHBbIMU
uneHamu: flanambepa, Kowu-pagukanbHbin. Kowm-
WHTEerparnbHbIi, CPaBHEHUS, HEOBXOOUMBIV NPU3HAK.
7.3HakonepemeHHble pagbl. Teopema JlenbHuua.
8.IMpun3Hakn cxoouMoCTH 3HaKoYepPeayOLLMXCS
pSaoB.

U np.

10

Wtoro 3a cemecTp:

52

Cemectp 3

JlnHenHas anre6bpa

BekTopHas anre6pa

CaMOCTOATENIbHOE
n3yyeHune
mMmaTtepuana

HenpepbIlBHOCTb OTOGpaXeHUs 1 YNCNOBOM PYHKLIMK
OLHOW N HECKOIbKUX NepeMeHHbIX. OHOCTOPOHHME
npegenbl yHKUMN B TOYKe. TOYKM pa3pbiBa PyHKLUMUN 1 UX
knaccudvkaums. CBoncTBa yHKUNIA, HENPEPLIBHBIX B
TOYKE M Ha OTpe3Ke.

AHanutnyeckas
reomeTpus

BeeneHuve B
MaTemaTU4eckuin aHanms

nogroToBka k N3

BbluncneHne nponsBogHbIX YNCITOBON PYHKLUKN OOHOMN
nepemMeHHON, NapaMeTpUYECKnX 3agaHHbIX PyHKUMNA,
HesBHO 3a4aHHbIX yHKUMIA. Jlorapmdmuyeckoe
anddpepeHLmpoBaHue.

BbluncneHne nponssogHOM CROXHON (PyHKLUUN OAHON
nepemMeHHown. BbluMcrneHne npon3BogHbIX 1
anddepeHLManoB BbICLUNX NMOPSAKOB OAHOM M HECKOMbKMX
NnepeMeHHbIX.

OnddepeHunansHoe
ucuncnexue

WHTerpansHoe
ucuncneHue

noaroToBKa kK
KOHTPOJIbHbIM
pabotam

Haiipute npeaen |im, VT =X=+X+1,

x—>3 3x% —10x+3

J9+X 3

Bbluncnure npegen dyHkumnm lim——
0 X2+

In (x+1)
Oana dyHkuma vy =1In (x2 —4) . Bbluvcninte y"'(3)_

Hangute HeonpeaeneHHbIN nHTerpan

j\/1+e e”dx.

Hangute nponssogHyto yHKUMN Y =

OundbdepeHumnansHeie
ypaBHEHWS

Psapbl

noaroToBka K
3a4éty

OCHOBHbIE NOHATUS TEOPUN BEPOSTHOCTEMN.
2. Knaccuyeckoe 1 ctatuctudeckoe onpeperneHune
BEPOATHOCTEN.
3. ®opmyna nonHou BeposTHOCcTU. Dopmyna
Baweca.
4. CnyyanHble BENUYMHbI. Yucnosble
XapaKTepUCTUKN CIyYanHbIX BENNYUH.
3akoHbl pacnpegeneHus cnyvyanHblX BENUYNH.
HopmanbHbIN 3aKoH pacnpegeneHuns.
PaBHOMeEpPHbLIN 3aKOH pacnpegeneHuns.

No o




8. [lokasaTenbHOe pacnpegeneHue.

9. 3akoH lNyaccoHa.

10. BuHOMManbHbINA 3aKOH pacnpeneneHus.

11. lpeomeT maTeMaTN4ECKON CTATUCTUKN.

12. leHepanbHas COBOKYMHOCTb. Bouibopka.
BapuraumnoHHbIn pag,.

13. Tuctorpamma v NOMUIOH.

U op.

Teopusi BEPOSTHOCTI 1.8HakonepemeHHbie psgbl. Teopema JlenbHuua.
9. 2.Mpn3Hakn cXoanMOCTU 3HaAKOYepeayoLLNXCA

pSOoB.
3.®yHKuMoHanbHble pagbl. ObnacTb CXoanUMOCTH,
paBHOMEpHas CXOAUMOCTb.

4.CteneHHble pagbl. Teopema Abens. NHTepan u
pagunyc CXxoOuMOCTW.

5.Pag Tennopa. PasnoxeHne dyHKUMI B pag,

10.

noAroToBKa K Tennopa. 3
Matematudeckas 9K3ameHy 6.PasnoxeHne anemMeHTapHbIX QYHKLWA B pag,
CTaTUCTUKa Teﬁnopa_

7.06bIkHOBEHHbIE AndepeHumanbHble YpaBHEHUS.
OcHoBHble NoHATUS 1 3agada Koww.
8.dudpbdepeHumnancHble ypaBHEHNS C
pasgensowmMMmncsa nepeMeHHbIMU.

9.JInHenHble anddepeHumanbHble YpaBHEHUS
nepBoro nopsiaka.

W ap.

WUTtoro 3a cemectp: | 19

WUTtoro: | 88

5. Metoaunyeckue ykasaHus ansa odyyaromnxcs N0 0CBOEHUIO AUCLMNIIUHBI (MOAYns)

1. MeToaun4yeckue ykaszaHus npu paborte Ha nekummu

[lo nekumn cTygeHT AOoMMKEH NPOCMOTPETb Y4eOHO-METOAMYECKYIO N HAY4YHYHO NMTepaTypy No TeMe feKkumm
Ans Toro, 4Tobbl MMETb NpeAcTaBneHne o Npobnemax, KoTopble OyayT NOAHATLI B NEKUUN.

Mepea Havanom nekuumn obydarowmmcs coobllaeTcd Tema nekumMu, nnaH, BOMPOCHl, noanexaiume
paccMOTPEHUIO, [OBOAATCA OCHOBHble IUTepaTypHble WCTOYHMKW. Becb yyebHbIi MaTepuan, coobliaembii
npenogasaTteneM, JOMMKeH He NpocTo npocnywmBatbes. OH OOMKEH OblTb akTUBHO BOCMPUHAT, T. €. YCIbILIaH,
OCMBICIEH, MOHAT, 3adMKCMPOBaH Ha Oymare 1 3akpenneH B namsaTtu. MpucTtynas Kk cnywaHuio HOBOro y4ebHoro
MaTepuana, Nofie3HO MbICNIEHHO YCTaHOBUTb €ro CBSA3b C paHee U3yveHHbIM. Cneasa 3a TEXHUKOM YTEHUsT NeKkuum
(aKueHT Ha CyLeCTBEHHOM, MOBbILEHME TOHA, W3MEHeHWe puTMa, naysa M T. M.), Heobxogumo Bcnen 3a
npenofaBaTtenemM ymMeTb BblAENATb OCHOBHbIE KaTeropuu, 3aKkOHbl WU OMpefensiTb UX COAepxaHue, npobnemel,
npeanonaratb MX BO3MOXHbIE peLIeHMs, fokasaTenbcTBa WM BbiBOAbl. OcylecTBndas Takyld paboTy, MOXHO
3HaunTENbHO 0Onerynts cebe noHMMaHue y4ebHOro MmaTepuana, €ro KOHCMEKTUPOBaHWE W JanbHenilee
n3yyeHwe.

2. MeTogmnyeckue ykasaHusi Npu NoaroToBke U paboTe Ha NPaKTU4YECKOM 3aHATUM

MpakTuyeckne 3aHATMA NO AMCUMMNIIMHE NPOBOOATCS B LensX BblpaboOTKM MNpPaKTUYECKUX YMEHUN W
NpnodpeTeHnst HaBbIKOB B pPeLleHN NpodeCccMoHarnbHbIX 3aaau.

MoproToBka oGy4vatoLerocst kK NpakTUYECKOMY 3aHATUIO NMPOM3BOAMTCS MO BompocaM, pa3paboTaHHbIM Ans
KaXXgon TeMbl NpaKTUYeCcKMX 3aHAaTUA u (unu) nekuun. B npouecce MOArOoTOBKM K MPaKTUHECKUM 3aHATUAM,
HeobxoaumMo 06paTuTb 0cob0€e BHUMAHUE Ha CaMOCTOATENBHOE U3y4YeHNe PEKOMEHA0BAHHON NUTepaTypsbl.

PaboTta cTyOeHTOB BO BpeMsi MPaKTUYECKOrO 3aHATUS OCYLLECTBMSETCA Ha OCHOBE 3afaHui, KOTopble
BblgalTcss OOyvalolWmMMcss B Havane unm BO BpeMS 3aHAaTMS. Ha npakTU4ecKkMx 3aHATUSX NPUBETCTBYETCS
aKTUBHOE y4acTune B 0BCYyXOEHMM KOHKPETHBIX CUTYaLni, CMOCOBHOCTb Ha OCHOBE MOJyYEHHbIX 3HAHWUA HAXOL4UTb
Hanbonee 3sPEKTMBHBIE PELLUEHUSA MOCTABMEHHbIX MPOGMeM, yMeTb HaxXOAWTb MONE3HbIA AOMOMHUTENbHbIN
MaTepuan Mo TemaTuke 3aHATMIA. Ha npakTudeckmx 3aHAaTuax obydvarowmecs OOSDkHbl YMeTb BblpaboTtatb
onpeneneHHble pelleHns no obo3Ha4vyeHHow npobneme. B 3aBMCMMOCTU OT CMOXHOCTWU Npeanaraemblx 3agaHun,
uenen 3aHATUSA, oOLlen NOAroTOBKM OOyvarowmuxca npenogasatenb MOXET MoAcKasaTb 00yYatoLwmmMcs anropmuTtm
peLleHns UM nepBoe OeWCTBUE, UNKN ykasaTb obllee HanpaBreHue paccyxaeHui. Nony4veHHble pesynbTaThbl
obcyxaalTcsa ¢ No3nuUnii X agekBaTHOCTU N 3EKTUBHOCTU B PaCCMOTPEHHON CUTyaLun.

3. MeToaun4yeckune ykazaHus No camocrositTennbHon paboTe

OpraHu3aums caMoCTOSAATENbHOM paboTbl 0Oy4YalOLLMXCA OPUEHTUMPYETCH Ha akTUBHbIE MEeToAbl OBrafeHust
3HaHUAMMU, pa3BUTUE TBOPYECKUX CMOCOOHOCTEN, Nepexod OT MOTOYHOro K UHAUBMAYaNU3NPOBaHHOMY 0By4eHMIO C
y4yeToM NoTpebHOCTEN 1 BO3MOXHOCTEN 06y4YatoLLerocs.

CamoctositenbHas pabota ¢ y4yebGHuKamu, yd4eOHbIMM MOCOOMSIMM, HAY4YHOW, CMPaBOYHOW NUTEpPaTypow,
MaTepuanamu nepuogumyecknx n3gaHunm u NHtepHeta sBnsieTcss Hanbonee apekTMBHbIM METOAOM MOSyYeHMUs




OOMNOSTHUTENbBHLIX 3HAHWW, MNO3BONSET 3HAYUTENbHO AaKTUBM3MPOBATbL MPOLIECC OBMadeHUs WHdOpMaunen,
crnocobcTByeT 6onee rnyboKOMY YCBOEHMIO M3y4yaeMoro maTtepuana. Bce HOBble MOHATUS NO U3ydyaemowm Teme
Heo6XxoOMMO Bbly4UTb HaU3YCTb.

CamocTosaTensHas paboTta peanuayeTcs:

® HEMOCPEACTBEHHO B NpoLiecce ayauTOPHbIX 3aHATUN;

® Ha NEKUMAX, NPaAKTUYECKNX 3aHATUAX;

® B KOHTAKTe C NpenogaBaTenemM BHe pamMoK pacnucaHus;

e Ha KOHCymnbTaumsix no y4ebHbIM BOMpPocaM, B XO4e TBOPYECKUX KOHTaKTOB, Npu NuMKBMAAUUU
3a0MKEHHOCTEN, NPW BbINONHEHUWN MHAMBUAYaNbHbIX 3a4aHUA U T. 4.;

® B METOAMYECKOM KabunHeTe, Aoma, Ha kadeape npu BbINONHEHNN 0ByYaloLWMMCS YY4EOHbIX U NPAKTUYECKUX
3agau.

O peKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUs obyyawlmmcs camocToaTenbHon paboTbl  sBNSeTCs
ANEeKTpOoHHasa wuHopMaunoHHo-obpasoBaTenbHas cpeda YyHuMBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, pabounmm nporpammamMm AucuMnivMH (MoAynen), nNpakTUK, K W3OaHUSIM  3NEKTPOHHbIX
OMOIMOTEYHBIX CUCTEM.

4. MeTogunyeckue ykasaHuUsi NpU HaNMCaHUN KOHTPOSIbHOMN paboThl

CTpyKTypa KOHTPOINbHOWN paboThl:

* TUTYIbHBIA NNCT,

* cofepaHne KOHTPOsibHOM paboThl,

* OCHOBHas 4YacCTb KOHTPONbHOWN paboThl,

* BbIBOAbI Mo paborTe,

* CMMCOK NCMOMb30BaAHHOWN NUTEPATYpbI.

O6bem koHTpOnbHOM paboTbl A0 15 cTpaHWL MaWKNHONUCHOro TekcTa Yepes 1.5 nHtepsana. B koHTponbHon
paboTe AOMKHO ObITb OTPaXKEHO yMEHWe CucTemMaTu3npoBaTb, aHanu3upoBaTb, 0606wWaTtb, genatb BbiBOAbl U
CBA3bIBaTb TEOPETMYECKME 3HAHMSA C NMpakTuMKon. B TekcTe Heobxoanmo BblAENUTb OCHOBHLIE UAEW U NPEANOXUTb
COBCTBEHHOE OTHOLUEHMEe K HWUM, OCHOBHblE MOMOXEeHUss paboTbl XenaTtenbHO WNNICTPUpPOBaTb CBOUMM
npumepamn. B Tekcte HeobxoaMMo AenaThb CCbINIKM Ha UCMONb3OBAHHYIO NUTEpaTypy C ykaszaHwem cTpaHuy. B
KOHTPOIbHON paboTe AOMKHbI aKTUBHO UCMONb30BaTbLCA HE MeHee 3 UCTOYHMKOB.

6. lMepeyeHb yyeOHOM nNUTepaTypbl N y4EOHO-METOANYECKOro obecneyeHust Ans CamMoCcToATeNbHOMN

paboThbl
Tabnuua 11
KHuxHbl | Jlutepatypa
" choHa
(K®) ansa
ABTOp(bl), HaMUMEHOBaHWe, MeCTO, roA u3gaHusa unun camoc
Na n/n (ecnu ecTb, ykasaTtb «rpud») 3NeKTpo y4ebHa T.
H. A paboTt
pecypc bl
(3P)
1. KopHdpenba, C.I'. [1ByxypoBHeBble 3a4aHUA No BbICLLEN MaTemMaTtuke Ans CTyaeHToB |
Kypca : y4eb.-metoa.nocobue / C. I'. KopHdenba; Camap.roc.texH.yH-T, MNprknagHas 3P +
matemaTuvka n nHgopmartuka .- 2-e nsg..- Camapa, 2013.- 92 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtullelib||897
2. BeHrvHa, T.A. CTaTUCTUYECKMI aHanM3 3KCnepMMeHTarnbHbIX AaHHbIX : y4e6. nocobre
/ T. A. BeHruHa, B. I'. Capkucos, J1. H. CmupHoBa; Camap.roc.TexH.yH-T, Beicluas 3P +
maTemaTuka u npuknagHas nHdopmatuka.- Camapa, 2017.- 73 c..- Pexum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2787
3. Ky6biwkuHa, C.H. BeegeHune B aHanus. AnddepeHumnpoBaHme dyHKUmn : y4eb.-meTtos.
noco6ue / C. H. KybbiwknHa, E. KO. ApnaHosa; Camap.roc.TexH.yH-T, MNpuknagHas 3P +
matemaTtuka n nHgopmartuka.- Camapa, 2015.- 59 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|2252
4. EBaokumoB, M.A. C6opHMK 3aaad Mo BbiclLen MmateMaTuke. TecToBble MeToabl
KOHTpOns 3HaHwW : y4e6. nocobue / M. A. EBgokumos, J1. A. MypaTosa, 1. B.
JInmaHoBa; Camap.roc.TexH.yH-T, Beicluas matemaTtuka u npuknagHas nHdopmaTuka.- oP +
Cawmapa, 2015.- 78 c..- Pexxkum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|3075
5. EsgooknmoB, M.A. BeegeHne B matemaTuyeckmm
aHanus.TeopusaMmHoxecTB.OTobpaxeHus. Teopusinpeaenos.Beluncnennenpeaenos.He
npepbIBHOCTb OYHKLMIA : y4e6.nocobme / M. A. EBpokumos, J1. I'. BonikoBa, E. A. 3P +
Paiikos; Camap.roc.TexH.yH-T, Beiclias matemaTunka v npuknagHas nHgopmartumka.-
Camapa, 2013.- 140 c..- Pexvm poctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||870
6. Esnokumos, M.A. JlnHenHas anrebpa u aHanuTnyeckasi reometpus : yueb.nocobue /
M. A. EBgokumos, E. 0. Yekotuno; Camap.roc.TexH.yH-T, Beicluaa matemaTvka n
) aP +
npuknagHas nHdopmartmka.- Camapa, 2013.- 291 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||871
7. TapaceHko, A.B. O6blkHOBEHHbIE anddepeHUmanbHble ypaBHeHus : y4eb. nocobue / oP +



https://elib.samgtu.ru/getinfo?uid=els_
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A. B. TapaceHko, W. . EropoBa; Camap.roc.TexH.yH-T, Bbiclias matematuka.-
Cawmapa, 2019.- 94 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib]|3629
8. Ky6biwkuHa, C.H. BBegeHue B aHanua. AnddepeHumpoBaHme dyHKUMIA : y4eb.-meToa.
nocobue / C. H. KybbiwknHa, E. FO. ApnaHoBsa; Camap.roc.TexH.yH-T, MNpuknagHas 3P +
maTtemaTuka u nHgopmatuka.- Camapa, 2015.- 59 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib]|2252
9. OnddepeHumanbHbie ypaBHEHNS! B YAaCTHBIX MPOU3BOAHbIX : METOZ,. yka3aHus /

Camap.roc.TexH.yH-T, Beiclias matemaTtuka; cocTt. B. I'. T'ymepos [u ap.].- Camapa, 3P +
2018.- 58 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3240

10. 3agaHusa Ana noaroToBKM K M3YYEHMIO Kypca BbICLUE MaTeMaTuku : y4eb.-
meTtop.nocobue / Camap.roc.TexH.yH-T, lNpuknagHaa matemaTtuka n MHopMaThKa; 3P +
coct. C. I". KopHdpensa.- Camapa, 2013.- 59 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||896

11. KopHdenba, C.I'. AnddepeHumanbHble ypaBHeHus. Psabl. Teopust BEpoATHOCTEN :
npaktukym / C. I'. KopHdbenba, H. H. Monos; Camap.roc.TexH.yH-T, lNMpuknagHas 3P +
matemaTuka n nHgopmatmka.- Camapa, 2014.- 101 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul||elib||2087

12. Ky6biwkuHa, C.H. TpeHMpoBoYHbIE TECTLI MO Kypcy matemaTtuku. Y. 1 : yyeb.-meTop.
nocobue / C. H. KybeiwknHa, E. KO. ApnaHosa, E. A. Tapacosa; Camap.roc.TexH.yH-T, 3P +
MpuknagHas matemaTtuka n MHdopmaTuka.- Camapa, 2018.- 73 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3376

13. PapgueHko, B.IM. Anrebpa n reomeTpus : cb6. 3agad ¢ peweHusimu / B. . PagyeHko, O.
C. AdaHacbeBa, E. B. HebornHa; Camap.roc.TexH.yH-T, lNpuknagHaa matemaTvika u 3P +
nHdopmaTuka.- Camapa, 2018.- 103 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3336

Hocmyn obyyarowuxcs k OP HTE CamlTY (elib.samgtu.ru) ocywecmensaemcsi nocpedcmeom 311eKMPOHHOU
UHGbopmayuoHHoU obpazosamernbHOU cpedbl yHugepcumema u catima HTb Caml TY no no2uHy u naporso.

7. MepeyeHb UHPOPMALIMOHHBIX TEXHONOIMIA, MCNONb3yeMbIX NPU OCyLUecTBNeHUN obpasoBaTenbHOro
npouecca no gucumnivHe (Mogyrio), BKIo4Yasa nepevyeHb NporpaMmMHoro oéecrneyeHus

Mpn  npoBedgeHMM  NEKUMOHHbLIX  3aHATUA  UCMoMb3yeTcs  MynbTumeguHoe  obopyaoBaHue.
OpraHuszoBaHo B3aumMopgencTBue obyvarouleroca UM npenogaBatenss C  UCMOMb30BaHMEM  3MIEKTPOHHOWM
MHMOPMaLMOHHON 0b6pasoBaTenbHON Cpeabl yHUBEpCUTeTa.

MporpammHoe oGecnevyeHune

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6napartens NPOUCXOXKAEHUSA
HasBaHue (nMueH3noHHoe nnu ceBoboaHo
n/n (npoussoguTtens) (vHOCTpaHHOE unn
pacnpocTpaHsemoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOJHO pacnpocTpaHsemoe The Document Foundation WHOCTPaHHOe
2. |LibreOffice Impress cB0OOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
3. |LibreOffice Calc cB0OOAHO pacnpocTpaHsieMoe The Document Foundation WHOCTpPaHHoe
4. |Adobe Reader cBOOOJHO pacnpocTpaHsiemoe Adobe Systems Incorporated WHOCTPaHHoe
5. |CnpaBo4yHo-npaBoBas NULIEH3NOHHOE HMNO «BMWN» OoTeYyecTBEeHHoe
cuctema «KoHcynbTaHT
Mnioc»
. |AHTMBMpYC Kacnepckoro NULEH3NOHHOE JlabopaTopusi Kacnepckoro 0TeYeCcTBEHHOE
7. |Anpekc.Bpaysep cBoboaHO pacnpocTpaHsemoe Anpekc OTeYeCcTBEHHOE
https://browser.yandex.com
8. |ApxuBartop 7-Zip cBOOOJHO pacnpocTpaHsiemoe 7-zip.org WHOCTpaHHoe
9. |K-Lite Codec Pack cBOOOAHO pacnpocTpaHsemoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. MepeyeHb pecypcoB NMH(POPMALMOHHO-TENIEKOMMYHUKaLUMOHHOM ceTu «MHTepHeT», npoceccnoHanbHbIX
6a3 AaHHbIX, MH(POPMALNOHHO-CNPaBOYHbLIX CUCTEM

Tabnuuya 13

Ne

n/n

HaumeHoBaHue

Kpatkoe onucaHue

Pexunm poctyna

OneKTpoHHO-6MbnnoTevHasa cncrema

OneKTpoHHO-6MbnnoTeyHas

http://www.iprbookshop.ru/

IPRbooks cucrema

2 | OnekTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHas bubnunoTeka https://elib.samgtu.ru/
CamlTY CamlTY

3 |eLIBRARY.RU HayuHasi anekTpoHHas http://www.elibrary.ru/

oubnunoTeka
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9. OnucaHue MaTepuanbHO-TEXHUYECKON 6a3bl, HeO6XO0AMMOW ANA OCyLEeCTBNEHUA obpa3oBaTenbLHOro
npouecca no gucuunsinHe

NekunoHHbIe 3aHATUA

AyaouTopun ans NeKUMOHHbIX 3aHATUN YKOMMMEKTOBaHbl Me6enbio 1 TEXHUYECKUMIN cpeacTBamu obyveHus,
cnyxawummu ang npeacraBneHus yvyebHon uHdopmaumm Gonblion ayautopum (Habopbl AEMOHCTPALMOHHOMO
obopyaoBaHusa (NPOEKTOP, aKpaH, KOMMNbIOTEP/HOYTOYK).

MpakTnyeckue 3aHATUA
AyamTopum Ans NpakTUYECKMX 3aHATUA YKOMMNIEKTOBaHbI CNeLnanmM3npoBaHHon Mebenbio 1 TEXHUYECKMMM
cpeacTBaMu 00y4veHust (NPOEKTOp, aKpaH, KOMMbLITEP/HOYTOYK).

CamocTtosTenbHas pabora

MomelLeHma AN caMOCTOSTENbHOW paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHWKOMW C BO3MOXHOCTbIO
noaknoyeHna Kk cetu «VIHTepHeT» M OOCTYynoM K 3neKTPOHHOM WHOpMaLMOHHO-0bpa3oBaTenbHOW cpeae
CamlTY:

e MeToAMYecKun kabuHeT (aya. 9).

10. DOHA OLEHOYHbLIX CPeacTB Mo AUCLUUNIINHE

®PoHO OLEHOYHbIX CPeacTB ANA MPOBEAEHUS TEeKyLero KOHTPONiA YCneBaemMoCTW UM NPOMEXYTOYHON
aTTecTauuv npeacTasrneH B MpunoxexHun 1.

MMOnHbIA  KOMMMAEKT KOHTPOSbHbLIX 3adaHUn WNW WHbIX MaTepuanoB, HEOOXOAMMbIX ANS OLEeHMBaHUA
pesynbTatoB OOy4YeHWs no AMCUMNNWHE, NPaKTUKe XpaHWTCsa Ha Kadegpe-paspabotymke B OymaxHoOM u
3NEKTPOHHOM BUAE.



MpunoxeHwne 1

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

no gucumnnuHe

B1.0.02.01 «Bbicwiaa maTemMaTuka»

Kog m HanpaBlieHne NnoaroToBKu

(cneumanbHOCTb) 08.03.01 CtpoutenLcTBO
HanpaBneHHoCTb (Nnpocdmnb) TennorazocHabxeHne n BEHTUNAUUA
KBanudmkaums 6akanaBp

Popma o6yueHusn OYHanA

Nog Hayana NnoAroToBKU 2021

Bbinyckarowan kacbeapa CtpoutenLcTBO
Kadeagpa-paspaboTumk CTpoutenbcTBO

0O6bLem aucuMnnuHbL, Y. / 3.e. 360/10

Popma KOHTpOIA (NpomexyTovHas
aTTecTauus) 3K3aMeH, 3K3aMeH, 3ayeT




1. MNMepeyeHb KOMNETEHUMNA, UHOMKATOPOB AOCTUXEHUS KOMMNETEHUUI U NPU3HAKOB NPOSABEeHUs
KOMMeTeHUUN (OeCcKpUNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvaloWwmiics B Xxoae 0CBOeHUs
o6GpasoBaTenbHON NporpamMmmsbil

YHMBepcan bHbl€ KOMNeTeHUnn

Tabnuua 1
HaunmeHoBaHue Koa n HammeHoBaHue
KaTeropum Kopn HaumeHoBaHue MHAauKaTopa
Pe3ynbTatbl 06y4eHus
(rpynnbi) KOMMeTeHL MU KoMMeTeHLUn LOCTUXEHUs
KoMneTeHLuUn KOMMeTeHLUn
CuctemHoe 1 YK-1 CnocobeH no-1 YK-1 31YK-1.1
KpUTHUYECKOoe OCYLLECTBNATb MOUCK, BbinonHseT nonck 3HaTb: METOAMKM NOUCKA,
MbILLIEHNE KPUTUYECKMI aHanm3 u Heobxoanmonm cbopa 1 obpaboTku
CUHTE3 MHGOpMaLnn, MHopmaLmK, eé WHopMaLMK, MeTOA
NPUMEHSITb CUCTEMHbIN KPUTUYECKUI aHanm3 n CUCTEMHOrO aHanuaa
noaxod Ans pelieHns obobLiaeT pesynbTaThl
NOCTaBMEHHbIX 3aga4 aHanusa ans peLueHns
NOCTaBIEHHOWN 3a4a4n
no-2 yK-1 Y1 YK-1.2
Mcnonb3yeT CUCTEMHBIN | YMETb: MPUMEHATb METOLAMNKM
noaxopn Aons peleHus nowucka, cbopa, o6paboTku
nocTaBrieHHbIX 3aaa4 UHOpPMaLMn, CUCTEMHBIN
noaxopn Ansi peleHunsi
NOCTaBIEHHbIX 3a4a4 n
OCYLLLECTBNATb KpUTUYECKUIA
aHanus 1 cuHTe3
WHOpMaLUn, NONyYeHHON N3
aKTyanbHbIX POCCUNACKMX 1
3apybexHbIX MICTOYHMKOB
B1 YK-1.2
BnapeTtb: meTogamu nouvcka,
cbopa n 06paboTku,
KPpUTUYECKOro aHanmsa u
CUHTe3a uHdopmMauun,
METOAMNKON CUCTEMHOTO
noaxoa Ans pelleHus
NnocTaBleHHbIX 3a4a4
O6wenpoceccnoHanbHblie KOMNeTeHLUU
Tabnuuya 2
Kon Koa n HammeHoBaHue
HanmeHoBaHue koMneTeHLUN MHOMKaATOpaA [OCTUXKEHUN Pe3ynbTaTbl 06y4yeHus
KOMMeTeHLun
KOMNeTeHUUn
OrnkK-1 CnocobeH pelwatb 3agaun npo-4 onk-1 34 OMNK-1.4

npogeccuoHanbHOM
OesiTeNbHOCTM Ha OCHOBE
NCMOMb30BaHUSI TEOPETUYECKUX U
NpakTUYECKMX OCHOB
€CTECTBEHHbIX Y TEXHUYECKMX
HaykK, a Takke MaTeMaTU4eCcKoro
annapara

MpenctaensieT 6a3oBbie Ans
npodeccrmoHanbHon cgepsbl
u3nyeckme npoLecchl n
AIBNEHNA B BUAE
MaTemMaTnyeckoro(nx)
ypaBHeHusA(1)

3HaTtb: basoBble aAns
npodgeccrnoHansHon caepsbl
dm3nyeckme npoLecchl 1
ABMEHNs B BUAE
MaTeMaTU4eckoro(1x)
ypaBHeHusA(1)

Y4 OMNK-1.4

YwmeTb: Npeacraenats 6a3oBbie
Ansa npodeccnoHarnbLHon cgepsl
dm3nyeckme npouecchl 1
ABMNEHNs B BUAE
MaTemaTnyecKkoro(mx)
ypaBHeHus (1)

B4 OMNK-1.4

Bnapgetb: MeTogumkon
npeacTaBnennsi 6a3oBbIx Ans
npodeccrnoHansbHon cdepsbl
dm3nyecknx NpoLeccos U
SABNEHUI B BUAe
MaTemaTnyecKkoro(mx)
ypaBHeHus ()

na-6 onk-1

BbinonHseT peweHne
WNHXXEHEPHbIX 33434 C MOMOLLbIHO
MaTeMaTnyeckoro annapara
BEKTOPHOM anrebpbl,
aHanMTUYecKom reoMeTpum u
MaTeMaTMYeCcKoro aHanusa

36 OlNK-1.6

3HaTb: MaTemaTUyecKknii annapat
BEKTOPHON anredpsbl,
aHanUTUYECKON reoMeTpumn un
MaTeMaTU4ecKoro aHanusaa

Y6 OMNK-1.6

YMeTb: Pellatb MHXEHepHble




3aa4um C NOMOLLIbIO
MaTemaTMyecKkoro annapara
BEKTOPHON anredpsbl,
aHanUTUYECKON reoMeTpumn un
MaTeMaTU4yecKoro aHanmsa

B6 OINK-1.6

BrnageTb: MeToankon peLueHus
WHXXEHEePHbIX 3a4a4 C MOMOLLbIO
MaTemaTMyecKkoro annapara
BEKTOPHON anredpsbl,
aHanUTUYeCKOn reoMeTpun un
MaTeEMaTUYEeCKOro aHanmsaa

na-7 onk-1

BeinonHseT peleHne
YypaBHEHMWN, OMUCbIBAIOLLNX
OCHOBHbIe hranyeckune
npoLecchl, C NPUMEHEHNEM
MEeTO0B NMHENHON anrebpbl n
MaTemMaTU4ecKkoro aHanmaa

37 OMNK-1.7

3HaTb: MeToabl NMMHENHOM
anrebpbl 1 MaTEMATMYECKOrO
aHanusa

Y7 ONK-1.7

YMmeTb: Pelwats ypaBHeHUs,
OnucbIBaloLLIE OCHOBHbIE
dusnyeckne npoLeccsl, ¢
npYMeHeHNneM MeTOL0B
nuHeriHon anrebpsbl 1
MaTeMaTU4eCcKoro aHanusaa

B7 ONK-1.7

BnageTtb: MeToankon peLueHns
ypaBHEHWI, ONUCLIBAIOLLIMX
OCHOBHble huanyeckne
npouecchl, C NPUMEHEHNEM
MEeTOO0B NMHEHON anrebpbl 1
MaTeEMaTU4EeCKOro aHanusaa

na-8 onkK-1

OcyuectBngaeT o6paboTky
pacyeTHbIX U
aKcnepyMeEHTanbHbIX JaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKUMMU
mMeTogamm

38 OMNK-1.8

3HaTb: OCHOBHbIE BEPOSITHOCTHO-
cTaTUCTUYECKNE METOAbI
06paboTkn pacyeTHbIX U
3KCMEepPUMEHTaNbHbIX AaHHbIX

Y8 OMNK-1.8

YMeTb: npoBoauTb 06paboTky
pacyeTHbIX 1
3KCNepUMEHTasbHbIX AaHHbIX
BEPOSITHOCTHO-CTATUCTUYECKNMM
mMeToaamu

B8 OMK-1.8

BnapeTb: MmeToankon obpaboTkm
pacyeTHbIX 1
3KCNepUMEHTasbHbIX AaHHbIX
BEPOSITHOCTHO-CTAaTUCTUYECKNMM
MeTogamm

MpodcpeccuoHanbHbIe KOMNETEHLUN

Tabnuua 3
Kop HanmeHoBaHune Ko v HaumeHoBaHMe nHAMKaTopa AOCTUXKEHUSA PesynbTaTthbl
KOMMeTeHLMH KOMMNEeTeHUMNn KOMMNEeTeHUumn oby4eHus

He NpeaAyCMOTpPEeHbI yqe6H|>|M nnaHom

ManI/ILI,a COOTBETCTBMA OLEHOYHbIX CpeaACTB 3anfiaHUpoOBaHHbLIM pe3yJibTaTaMm o6yquvm

Tabnuua 4
OueHo4Hble cpeacTBa
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KoHTponbHble paboTbl, MpakTuyeckue sagaHus 3K3aMeH,
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paboTa, 3Kk3ameH,
KOHTpOnbHas
paborTa, 3aver
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2. TunoBble KOHTPOrNbHbIE 3a4aHUsA UMK UHbIe MaTepuarnbl, HeobxoauMbIe ANA OLEHKU 3HaHWN,
YMEHUI, HaBbIKOB U (UNKN) onbITa AEATENbLHOCTU, XapaKTepusyoLme npouecc hopmMmpoBaHus

2.1. ®opMbl TeKyLLEro KOHTPOA ycneBaemMocTu

KOMMNETEHLMUN B X0A4e OCBOEHUA o6pa3oBaTenbHON NpPorpaMmmbl

Bo Bpemsi TeopeTnyeckoro oby4yeHns CTyaeHTbl CAalT KOHTPOSIbHbIE TOYKWU, KOTOPbIE OCYLLECTBNSAOTCS

nyTem BbINOJIHEHUA COOTBETCTBYIOLLEro 3aaaHnda B JIMYHOM KabuHeTe.

O6pasubl MHAMBMAYaNbHbIX 3a4aHUM Ha NpaKTuyYecknx pabortax. CemecTp 1

O6pasey vHoMBMAyanbHoro 3agaHus Nei
1 daHa cnctema Tpex NUHENHbIX YpaBHEHU C TPEMSA HEU3BECTHLIMU.

TpebyeTca HalnTu ee peLueHne ¢ NnomoLlbto: a) dopmyn Kpamepa; 6) matpuyHoro metoga, B) metogom Maycca.
12¢, + X, +3X; =1,
[ 1" 3
r‘X1 +2Xz ' 2X:~ -"
’ 4 4

02x, +3x, - 4x

sk

H3X1 - Xt

1.1.

=2
1

[x-,_-Z)(2+3x3

2.

=2

L




13%, + 2 - 33 =1 1 X, +2%; - 363 =-2,
HZXI- Xy +3X; =4, %2x1+3x2- X; =0;

O6pasey MHAMBMAYyanbHOro 3agaHusa Ne2

1. JaHbl kKoOpAVHaTLI BEPLUMH NUpamMuapl A1A;A3A,

CpeacrtBamum BEKTOPHOWN anredpbl HAUTU:
a) onuHy pebpa; 6) yron mexay pebpamu (¢ TOMHOCTLIO A0 1°); B) nnowaib rpaHu; r) o6bem nupammngpl.

BapuaHT A1 Az Az Ay
1 (4;2;5) 0,7, 2 0,27 (1;5;0)
2 (4; 4, 10) (4;,10; 2) (2;8;4) (9; 6; 4)
3. (3:5:4) 874 (5;10:4) (4:7:8)
4 (4, 6;5) (6;9; 4) (2;10; 10) (7,5, 9)

2. [laHbl BEKTOPLI

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

3" B HekoTOpOM Basuce. MokasaTs,

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

3.1 YpaBHeHuMe oaHOM 13 CTOPOH KBagparta

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

3.2. [laHbl ypaBHeHMA O4HOW U3 CTOPOH pomba

¥-3y+10=0

M OOQHON M3 ero auaroHanen

¥ +4dy-4 =0

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

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

3.3. YpaBHeHVs AByx CTOpPOH napannenorpamma , @ ypaBHeHWe OofHOW U3 ero

avaroHaneit X - 4 :'D. HanTtu koopauHaThbl BepLUWH NapannenorpamMmma.
3.4. [laHbl ABE BEPLUMHBI Al- 3;-3) " B(s;- 1) D(4;3)

CocTaBuTb ypaBHEHMS €ro CTOPOH.

, W TOYKa nepecevyeHnsd BblCOT TPEYroJibHUKa.

KoHTponbHasa pabota Ne1
OcHoeb!I nuHeliHOU, eKMOPHOU anzebpbl u aHanumMu4ecKoli 2eomMmempuu

3apaua Ne1
415
Onpenenutens |-6 7 2
351

Bbluncnutb Tpemsa cnocobamu.
2) no onpefeneHunto;
3) pasnoxeHWeM No anemeHTam BTOPOW CTPOKK, @ 3aTeM Mo afieMeHTam TPeTbero cTonodua;
4) cosgaHnem Hyrnen B OQHOW CTPOKe (Mnv B OOHOM M3 CTONOLOB).

PeweHue:

1) no onpegenexnnto;

Onpepenurernb paBeH CymMMe Npon3BeLeHUN 31IEMEHTOB Kakon-HNOyab CTPOKM Mnu ctonbua Ha mx
anrebpaunyeckme gOMNOSHEHUS, T.€.

D=a’ A" +alAD + . .+al A7
roe io — UKCMpoBaHo.

Hangem onpegenuterns, UCNONb30BaB pasnoXeHne no cronbuam:
MwuHop ans (1,1):

BbluepknBaem 13 matpuubl 1-10 cTpoky U 1-1 ctonbeLl.

4] 1[5 ]|




Monyyaem: A11 = ‘;i ‘

Hangem onpegenutens Ans aToro MMHopa.
A11=(7+1-5+2)=-3

MwuHop ans (2,1):

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

4 1 5
6 | 7 2
3 5 1

1
Monyyaem: Az1 = ‘ 5?

Hangem onpegenutens Ang aToro MmHopa.
A21=(1+1-5+5)=-24

MwuHop ans (3,1):

BbluepknBaem 13 Mmatpuubl 3-10 CTPOKY U 1-11 ctonbeLl.

4715
67| 2
3 5 | 1

15
Monyyaem: Asz1= |72

Hangem onpegenutens onst 3T0ro MMHopa.
As1=(1+2-7+5)=-33
Onpepenutens:
A = (D)FUA)  (B+(LPUB) + (24)+(-1)>13 « (-33) = (4) * (-3)-(-6) * (-24)+3 + (-33) = -231

2) pasnoxeHueMm Mo anemMeHTaM BTOPOW CTPOKM, a 3aTeM MO 3fieMeHTaM TpeTbero cTonbua;
Harpgem onpegenutens, UCNONb30BaB pa3sfoXeHne No BTOPON CTPOKE:
MwuHop ans (2,1):
BbluepkuBaem 13 matpuubl 2-10 CTPOKy 1 1-n ctonbeu.

4 1 5
6 | 7 2
3 5 1

15
Monyyaem: Az1 = ‘ 51

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

MwuHop ans (2,2):

BbluepkuBaem 13 MmaTpuubl 2-10 CTPOKY U 2-11 cTonbeL.

4 1 5
6 | 7 2
3 5 1

-45
Monyyaem: Az2 = ‘3 1
Hanpgem onpegenutens A4ns 3Toro MMHopa.
A22=((-4)*1-3+5)=-19
MwuHop ans (2,3):
BbluepkuBaem 13 matpuubl 2-10 CTPOKY 1 3-11 cTonbe.

4115
6| 7 | 2
315 1

41
Monyyaem: A2z = ‘3 5
Havigem onpegenuTens Ans 3TOro MUHopa.
A23=((-4)*5-3+1)=-23

Onpepenurens:
A = (-1)2(-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):

BbluepknBaem 13 MmaTpuupbl 1-10 CTpoKy u 3-1i ctonbeu.
-4 1 5
6 | 7 2
3 5 1




Monyyaem: A3 = ‘36; ‘

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

MwuHop ans (2,3):

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

415
6 | 7 | 2
3151

Monyyaem: Az3 = ‘ -34é

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

MwuHop ans (3,3):

BbluepknBaem 13 Mmatpuubl 3-10 CTPOKY U 3-1 cTonbeLl.

4 1 5
6 | 7 2
3 5 1

Monyyaem: Ass = ‘ g%

Hangem onpegenutens onst 3T0ro MMHopa.

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

OnpepenuTens:

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

3) cosgaHuem Hynew B OOHOW CTPOKe (MM B OOHOM M3 CTONOLOB).
PaboTtaem co ctonouom Ne1
YMHOXMM 2-t0 cTpoky Ha (k = 3 /6 = 1/2) n npobasum K 3-i:

-4 1 5
-6 7 2
0 17/ 2
YMHOXMM 1-t0 cTpoky Ha (k = -6 / 4 = -3/2) n gobaBum K 2-1:
-4 1 5
0 /2 M
0 17/ 2

PaboTtaem co ctonouom Ne2
YMHOXUM 2-10 cTpoky Ha (k = -17/2 [ Y1/ = -17/1;) n pobaBum K 3-i1:

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

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

3apaua Ne2.
[Moka3aTb COBMECTMMOCTb CUCTEMBI NIMHENHBLIX YPaBHEHUA U HAWTU ee peLleHne TpemMsa MeTodamu.
2x1+3x2+4x3=7
6Xx1+X3=6
4x1+2Xx2+Xx3=8
1) no copmynam Kpamepa;
2) wmetogom lMaycca;
3) c nomoLbto obpaTHOM MaTpuLbl.
BbINONHWUTL NPOBEPKY pesynbTaTa.
PelwieHue:
1) no ¢popmynam Kpamepa;
Cuctema coBmecTHa Torga 1 TOfnbKo TOrAaa, Korga CUCTEMHBIN (FNaBHbIN) onpeaenuTens He paBeH
Hy L.

421
A=2+(0°1-2+1)6(31-24)+4+(3+1-0°4)=38
3ameHuM 1-bin cTONGew, MaTpuubl A Ha BEKTOp pesynbTaTa B.
7 3 4
6 0 1
8 2 1

234
Onpegenutens (601




Haﬁp,eM onpepgennTenb nonyquHon MaTpuubl.
Ar= (1) lanAn + (-1)2* 1az1A01 + (-1)3*1a31Aa1 = 7+ (0 + 1-2+ 1)-6 + (3+ 1-2 + 4)+8 + (3 + 1-0 + 4) = 40

X1= % = % =1.05

3ameHnM 2-bin cTonGew, MaTpuubl A Ha BEKTOp pesynbTaTa B.
2 7 4
6 6 1
4 8 1

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

X2 = % = % =2.05

3ameHum 3-biIi cTonbew maTpuubl A Ha BEKTOp pe3ynbTata B.
2 3 7
6 0 6
4 2 8

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

_A1_40_

Xl—A—38—1.05
_A2_T78_

Xz—A—38—2.05
Az -12

Mposepka.

2+1.05+3+2.05+4+(-0.32)
61.05+0+2.05+1+(-0.32)
4+1.05+2+2.05+1+(-0.32)

mnmn
o o N

2) memodom [aycca;
3anuvwem cuctemy B BUAE pacLUMPEHHON MaTpuLibl:

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

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

0911\/15
601 6
421 8

YMHOXMM 2-y10 CTPOKY Ha (4). YMHOXUM 3-yi0 CTPOKY Ha (-6). [lobaBum 3-yt0 CTPOKY K 2-0M:

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

YMHOXMM 1-yt0 CTPOKY Ha (12). YMHOXUM 2-yto cTPOKy Ha (9). Jlo6aBmM 2-yto CTPOKY K 1-0M:

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

Tenepb UCXOAHYIO CUCTEMY MOXHO 3anucaThb Tak:

X3 = -36/114

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

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

M3 1-0i1 CTPOKM BbIpaxXaeMm X3

X3 = % =-0.316

M3 2-0i1 CTPOKM BbIpaXaeMm Xz

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

M3 3-0i1 CTPOKM BbIpaxaeMm X1

_8-2:2.05-1+-0.32) 4.211
X1 = 4 =72

=2.053

=1.053

3) ¢ nomowbto 0bpamHol Mampuupbl.



O6o3HaunmM Yepes A — maTpuLy Ko3aMULIMEHTOB NPU HEU3BECTHBIX; X — MaTpuLy-cTonbew,
HensBecTHbIX; B - MaTpuLy-cTonGew, cBOGOAHbLIX YNEHOB:

234
601
421

Bektop B: B'=(7,6,8)
C yyeTom aTnx 0603HAYEHMIN JaHHAsA CUCTEMA YPaBHEHWU NPUHMMAET CneayoLyo MaTPUYHYIO
dopmy: A*X = B.
Ecnu matpuua A — HeBbIpOXAEHHas (ee onpeaennuTenb OTIIMYEH OT HYIMs, TO OHa MMeeT obpaTHyto
maTpuuy Al. YMHOXMB 06Ge YacTu ypaBHeHust Ha A, nonyumm: A-T*A*X = A'*B, A" T*A=E.
Cwnctema GygeT nMeTb pelleHne, ecnv onpeaenuTens MaTpuubl A OTAMYEH OT HyNS.
Wtak, onpeaenutenb 38 # 0, n0STOMy NpoAoikaem pelueHue. [1ns aToro Hangem obpaTHyo MaTpuly
yepes anrebpanyeckne OOMNOMHEHUS.
MMycTb MeeM HeBbIPOXAEHHYIO MaTpuly A:
ail aiz ais
A:(aﬂ a2 azs ]
as1 as2 ass
1[A11 A2 AalJ
Torpa: Al= A A12 A2z As2
A1z A2z Assz
roe Aj — anrebpanyeckoe OOMONHEHME 3MEMEHTa ajj B onpegenvrene matpuubl A, KOTOPOe ABMSEeTCS
npousseaeHem (—1)™" Ha MUHOP (onpedenuTenb) N-1 nopsaka, NoNyYeHHbI BblYEPKUBAHMEM i-U CTPOKM U j-20

cton6ua B onpeaenutene MaTpuupl A.
TpaHcnoHVpoBaHHas maTpuua Kk MaTpvue A UMEET BUa;

264
A™={302
411

Bbluncnsiem anrebpanyeckne gonoOnHEHUs.

AT11=(-1)1+ 2% A11=(0+1-142)=-2
ATy o=(-1)1+2 ji Ar2=-(3+1-4+2)=5
ATy 3=(-1)1+3 jg A13=(3+1-4+0)=3
ATz1=(-1)2+ ?‘1" A21=-(6+1-1+4)=-2
ATy o=(-1)2+2 ii A22=(2+1-4+4)=-14
ATz 5=(-1)2+3 421(13 A23=-(2+1-4+6)=22
AT31=(-1)3+ g‘z" A31=(6+2-004)=12
AT3=(-1)3+2 :2),‘2" A32=-(2+2-3+4)=8
AT33=(-1)3+3 :2),8 A33=(2+0-3+6)=-18

M3 nony4eHHbIX anrebpanyeckux 4OMONHEHN COCTaBUM NPUCOeANHEHHYI0 maTpuuy C:
25 3

C:[—Z -14 22 j
128 -18

Bblumcnum obpaTtHyto MaTpuruy:

(25 3
Atz -2 -14 22

38 128 -18
BekTop pesynbtatoB X
X=Al+B

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

1 (-27)+(5°6)+(3+8)
=35 [(-2-7)+(-14-6)+(22°8) ]
(1247)+(8+6)+(-18+8)



40
1
X==5|78 j
38 (-12

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

X2=78 [ 36=2.05

X3="12 [ 3g=-0.32

3apayva 3

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

SRRSO

6)
7)

anuHy pebpa AB,

yron mexay pebpamu AB u AD
nnowaae rpaHu ABC

obbem nupamuibl

ypaBHeHue npsmon AB

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

CpenaTb YepTex.

PeweHue:

KoopduHambi gekmopoe Haxo0um o opmyine:
X=Xj-Xi; Y =VYj-Vi; Z=2-2i

3gechb X,Y,Z koopauHaTbl BEKTOPA; Xi, Vi, Zi - KOopAUHaThl TOUKKU Ai; X;, Vi, Zj - KOOPAUHATBLI TOYKUN Aj;
Hanpwuwmep, onsa sektopa AB
X=Xe-X1;Y=Y2-y1,Z2=22-71

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

AB(10;1;0)

AC(-2;2;1)

AD(0;-14;1)

BC(-12;1;1)

BD(-10;-15;1)

CD(2;-16;0)

1) OnuHy pebpa AB,

OnuHa BekTopa a(X;Y;Z) BblpaxaeTcs Yepes ero KoopauHaTtsl OPMYIION:

la] = X2 + Y2 + 72

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

2) yeon mexdy pebpamu AB u AD

Yron mexay Bektopamu ai(Xi;Y1;Z1), az(X2;Y2;Z2) MOXXHO HANTW No chopmyne:
__aia2

€SV T e+ Jae]

roe aiaz = XaXe + YiYo + Z1Z>

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

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

10.0+1(-14) +0-1 — .0.0993
101 /197

y = arccos(0.099) = 95.699°

cosy =

3) nnowads epaHu ABC

Mnowaab rpaHn MOXHO HarTu nNo popmyne:
1 .
=>lal *|b| sin y

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

o (- + . + .
cosy =10 (2)+1:2+0-1 =-0.597

1013

siny =4/1-0.5972 = 0.802
Mnowagb rpaHn ABC




1 . 1
Shasc = §|AB| *|AC|siny = > 101 - \/5 +0.802 =12.093
Harpgem nnowiaab rpaHy ¢ y4€TOM reOMeTpUYECKOro CMbICIia BEKTOPHOTO Npou3BeaeHus:
= %| AB x AC |

BekTopHOe npou3seneHue:

i jk
1010
221

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

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

4) obbem nupamudbl

O6bem Nupamnabl, NOCTPOEHHbIN Ha BekTopax ai(Xi;Y1;Z1), a2(X2;Y2;Z2), as(Xs;Ys3;Z3) paBeH:
X1 Y121
X2 Y2 2Z2
X3 Y3 Zs
Haxogum onpegenuTenb MaTpuubl
A=10°+(21-(-14) * 1)-(-2) * (1 = 1-(-14) * 0)+0 * (1 = 1-2 « 0) = 162

101 O
veg|22 1|=2%-y7
0 -141

5) ypasHeHue npsmol AB
Mpsamas, npoxoasias Yepes Toukn Ai(X1; y1; Z1) U Az(Xz; Yz; Z2), NPeAcTaBnaeTcs ypaBHEHUIMM:
X-X1 _Y-Vy1_Z-2Z1
X2-X1" Y2-Y1 Z2-21

+ - -
YpaBHeHue npamon AB(10,1,0) : X103 =Y 15 =£ 07

6) ypasHeHue rinockocmu ABC
Ecnu Toukn Ax(X1; y1; 21), A2(X2; Y2; Z2), As(Xs; Y3; Z3) HE nexaT Ha OgHOW NpsIMOK, TO NpoxoasLlas yepes
HMX MIIOCKOCTb NPeACTaBnsaeTCcsa ypaBHEHNEM:
X-X1 Y-y1 z2-21
X2-X1 Y2-Y1 Z2-Z1
X3-X1 Y3-Yy1 Z3-Z1

=0

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

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

7) ypasHeHue 8bicombl, onyujeHHoU u3 eepuwiuHbl D Ha epaHb ABC
D(-3,-9,8)
Mpsamas, npoxogswas Yyepes Touky Mo(Xo;Yo;Zo) 1 nepnenHaukynsapHas nrnockoctm Ax + By + Cz+D =0
nmeeT HanpasnsawoLwmin Bektop (A;B;C) 1, 3HaunT, NpeacTaBnseTcs CUMMETPUYHBIMU YPaBHEHUAMM:
YpaBHeHue nnockoctn ABC: x - 10y + 22z-101 =0
X-Xo_Y-Yo_Z-20
A~ B ~ C
X-(3) _y-(-9) z-8 Xx+3 y+9 z-8
1 T 10 T2 "My T0 T 22

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



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

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

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

CTpoum ypaBHeHMe:

AY

2) y?=-4y-x

Mpeactasum B BUAE: y2+4y = -X

Bbloenum nonHbI KBagpar:

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

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

BcrnomoraTernbHble Tovkn: x=0,y =0



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

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

S(¢3) 455047 = 1

Monyocu annwunca:

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

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

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

C y4eToM LeHTpa, KoopamMHaTbl (OOKYCOB paBHbI:

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

y

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

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

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

lim 202X 3x Iimi1+§[
o) X

-3

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

n* %1- cosbx gy x~0



. 37 +4x" - 3x+2
lim

14.2) *'°  x*+4x-10
1- cos 3x
2x?

lirm
e [

r)

2
Iimx +5x - 24 lim

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

1)) yrﬂ[l- %j

Zx

Vx+11-3

x*- 4

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

Ja—x2 x>
3. 4. 2
1 3 X +2
+ dx dx

I 1+x%  J1-x2 Ix2+1
2. Haldmu uxmeeparn, pesynbmam nposepums QughhepeHyUposaHUEM.
" |[sin(1—3x)dx % |[cos(5x —1)dx > |[V/3x +1dx
4. J‘m dx 5. Ier+1 dx 6. J‘23—2X dx

OughghepeHyuposaHUeM.

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

" [(x+1)-e®dx > | [(2x—1)sin 2x dx
> | Jarctg2x dx “ | [Inxdx
4. Haumu uHmeepan om ebipaxeHull, codepxxawux keadpamHbil MpPeX4sIeH.
" 2x -3 2 2x +1
I 2 dx dx
—6x+25 Jx? 4 6x + 25
3. 4,
I S X+1 dx I S X+1 dx
—4x+38 +2x+10
5. MameHumb rnopsiI00K UHMez2pupos8aHuUs 8 NOBMOPHOM UHMezpare, cdenae yepmex obnacmu
UHMezpuposaHus.
1 14y 2 3 3-y
[dy [F(x,y)dx Jdy [f(x,y)x
0 y 0 —w/9—y2
3 1 J1x? 4 R R2_y?2
[ dx jf(x y)dy Jax  [f(x,y)dy
-1 0 0

6. Bbiyucnums dsoliHol uHmeazparn D

[[£(x, y)dxdy

. lpedsapumenbHo cOenameb Yepmexx obnacmu

UHMeepuposaHus.
NeNe f(x,y) YpaBHEHMVS NMNHUI, OrpaHnymuBaroLLmMx obracTte D
1 y2 y=X,y=2X,X=2,X=4
X
2
X3y2 X2 4 y2 _ R2




’ X% +y y=x%y? =x
4 X2 X=2,y=X’yX=1
u2
y
7. Bbrucniume nnowade nnockol guaypbl, 02paHu4eHHOU GaHHbIMU JIUHUSIMU.
NoNe YpaBHEHWS NNHWUN NeNe YpaBHEHUS NNHWI
Lo x=y?2—2y:ix+y=0 ° 3x2 = 25y;5y? = 9x
2 ly=2-xy?=4x+4 5 [xw=4x+y=5
° y2 =4x —x?;y? = 2x ! X+y=LXx+3y=1
(BHE napabornbl) X=VY;X= 2y
4 3y? = 25x:5x% = 9y 8 p=4sing;p =2sine

8. Bbiqucnume 06bem mena, oepaHU4eHHO020 OaHHbIMU nogepxHocmsamu. Halmu koopduHamsl UeHmpa macc
3Mo20 merna 8 rnpeodrnoioXXeHuuU, 4Ymo OHO 0OHOPOOHO.

NoNe YpaBHEHMSI NOBEPXHOCTEN NoNe YpaBHEHMsI NOBEPXHOCTEN

' |z=0z=yix=0 P z=0z=x%y=0;
X =4,y =~/25 - x? X+y=4

2 7=0:z=16-Xx2: 4 z2=0,2=4y;x=0;
y=0;x+y=8x=0 2X+Yy=06

O6pa3sey nHAMBMAYanbHOro 3agaHus Ne5
1. Halmu obujee peweHue dughgepeHyuanbHO20 ypagHeHUs rnepeoao nopsioka.

xyf:;,;h In iH
1.1. X0
———%
1.3 XVI-y={x7 vy
14, Y- 7y =8e™
(xy- yisind =x
1.5. X

1.6, Y1-Ccosx - ysinx =cos x
17 (xy? - y?dx - Ix?y + x?dx =0

1.8 SeC x tgydx+sec y -tgxdy =0
2. Halmu yacmHble peweHust ypasHeHUU, ydosrnemeopsirouyue 3adaHHbiM HaqdasibHbIM yCITOBUSIM.
21, |yl +4yl- 12y =8sin 2x ylol =0 y‘f{l]' =0

22 | yil- 6yl+9y =x? - x+3 viol =4/3| ylo) =1/27
23 | ylsdy —e2 viol =0 | yiol =0
24 | yll- 2y01+ 5y = xe viol =1 | yt0l =0
25. |yl+5yl+6y =12cos2x |0l =1 | yl0) =3
2.6. yil- 5yl+ 6y =(12x - 7)e * y{D] =0 y‘f{l]' =0

0l =1

27. | yl- Ayl+ 13y =26x +5 W yilo) =0
3. Badava Kowu




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

O6pasey nHAMBUAYyanbHoro 3agaHus Ne6 (tecr)



«Psagbi»

OTMeTbTe HOMep NpaBuSIbHOMO OTBeTa. BapuaHTbl OTBETOB

No 3agaHus 1 2 3 4 5
1 o B, Al AB,I 6,B, 1 b
2.,
[aH yncnoson nonoxuTeneHbIn pag =1 . N3BecTHO,
.d ]
im =2 =k, limya =m
nN—w a nN—ow n
4yTO n . Ykaxnte Bce
HEBO3MOXHbIe coveTaHnsa K u m:
A) k <1; m>l;5) k =0; m:°°;B)
k <1; m<1;r) k >1; m<1;m k>1; m>1
2 i 1 1 1 0 1 1
Haiitin cymmy psina "= (3N +DEN+4) 6 12 S 9
3 Onpenenutb, kKakne psiabl cXoasaTcs: AB B, AB,I Al B
® 1 @ Z4n+l. 2n+l ® In(n+1)
A) n:l%/n-i- 2 1 B) n=12Nn +3’ B)n-l g" ;M)n=t n+l
4 WccneposaTtb Ha CXOAMMOCTbL psfbl A cx. abc. A pacx. O6a cx.ycn. Oba cx.abc. A cx. ycn.
© (=" © (=1)"n? b cx. ycn. B cx. ycn. b cx. abc.
A) n=1(2n + 5)n ' 5) -1 n®+3
5 Haitu pagnyc cxoamMMocTu CTENEHHOrO psiaa 1 2 5 1 10
» 2"(x—5)" 5 2
o - ) 5 2
n=1 n
6 HanTtn obnacTtb cxognmocTy yHKLMOHAmNbHOro psaa 1 1 1 1 1 1 1 1
© 1 —o—=|U| S+ —oo,—=U| = +o0 —o0,—— —o—=|U| = 4o —,+o
D 2 2 2 2 2 2 2 2
n=1 (2X) n
7 e3X _1 x x* x 2 x4 x X3 X0 1 x x2 1 x x?
—+—+—+ —t—t— ———t— ———t— —+—+—
Pa3noxuTb B psif, MaknopeHa dyHkumio ~ 9X 3 2 2 2 3 2 2 3 2 2 3 2 2
8 —2-92<x<0 0 1 -2 -1 4
fx)=¢
( {Zx, 0<x<2
DyHKLMSA pasnoXxeHa Ha oTpeske

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

Touke X= 0 CX0auTCA K




Pasnoxutb B pag ®ypbe no cuHycam yHKLMIO

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

2/m
o COS—— —1
6 5
n
g n=1
. X
x Sin ——

oosz—m—l
85 5
V4 n

. X
x sin —
5




N —

—_

S

[6) IE=N

10.

11.
12.

13.

npOBepI/ITb, BbINONHAETCA N1 Heobxoanmoe ycnosue CXxognumocCTu pdaaa.

1

1

Wccneposatb Ha abCOMOTHYO U YCIOBHYIO CXOANUMOCTb

n=1

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

y
—_
n=0

BbluMCNTb NPUONKEHHO ONpeaeneHHbI MHTErpar, UCNonb3ys pasrioXkeHne NoAMHTErpanbHoOM yHKLMN B

CT

1

v

Q

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

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

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

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

KoHTponbHas pa6otbl Ne2

Hawnawnte npegen ; V —VX

lim
x—>3 3x% —10X+3

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

Hangnte nponssoaHyto dyHKUMN Y = 5
=

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

[V1+e*e*dx.

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

Hangnte HeonpeaeneHHbIN MHTerpan

©In x dx
BbNVICJ'II/ITe HeCOGCTBeHHbIVI I/IHTeraJ'I NN OoKaxxute ero pacxop,mmocn: j X

@

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

nepneHankynapHbl.

Haiit 06bem nupamuasi, NOCTPOEHHON Ha BekTopax a = (—12;2;—4) , b= (—4;2;3) ,C=
BbluMcruTe nnolaas 06nacTu, orpaHuyeHHon muHnamn DI X = \N, y+x=2, y=0.

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

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

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

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

o 2 w - n - _

In-z” 3 1! zl’_-;ﬂ n i 1:,;.Sr'r 4

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

(-3:4-3).

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

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



16.

10.
11.

12.

2 3 p 2

0,25

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

CemecTp 3
O6pasey MHaMBMAYyanbHOro 3agaHusa Ne7

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

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

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

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

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

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

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

CnydyanHas BenvumnHa X pacnpegeneHa no 3akoHy:

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

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

CnyvaiHas Benu4ymMHa 3agaHa (pyHkuMen pacnpegeneHus:
3

X
F(x) :%1- X_g’ X Z Xy (XD >0).~

%O X < X;.

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

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

2) T 2] 34 3 |3 5 4

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

2 3 2 5 4

3. ViHTepBanbHbIN BapMaLMOHHbIV psg rpadonyeckn MOXHO M306pasnThb:

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



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

1) X—t(P,n-1)-

* *

> <M[x]<X+t(P,n—1)-jﬁ;

Jn

(0] o)

\/ﬁ<M[X]<X+t(P)'\/ﬁ;

S -
\/H<M[x]<x+t(P)-\/ﬁ;

9 X=t(P.n—1) = <MD <X+t(P.n-1)- =

* *
5 S -y, <6<S -y,
6. ToyeyHasi oueHka, kOTopasi MMEEeT HaUMEHbLLY AWCNEPCUI0 CPeAU BCEX BO3MOXHbIX HECMELLEHHbIX OLEHOK
TOro Xe napameTpa, HasblBaeTCcH
1) acpcpekTmBHON 2) HeadhpekTMBHON 3) cocToATenbHOM
4) HecoCTOATENbHON 5) ueHTpanbHoM
7. lNpu npoBepke rMNoOTesbl O paBEHCTBE MaTeMaTUYEeCKUX OXuAaHun Habnogaemoe 3HaveHvue KpuTepus
CpaBHMBAIOT C KPUTUYECKOWN TOYKON pacnpeneneHus:
1) CtblopgeHTa; 2) ®unwepa; 3) MNMupcoHa; 4)laycca; 5)HopmanbHoro.
8. UT0 He Hapo genatb Npy NPOBEPKE CTAaTUCTUYECKOM rMNoTe3bl O TEOPETUHECKOM 3aKOHE pacnpeeneHus:
1)onpegenntb OCHOBHYIO rMNoOTE3y;
2)HaiiTn JoBepUTEnbHbIE MHTEpBarbl AN OLEHKN NapameTpoB;
3)3agatb ypoBEHb 3HAYMMOCTU UM JOBEPUTENBHON BEPOATHOCTY;
4)HanTN YUCIOBbIE XapaKTepPUCTUKK;
5)BbluMCNIUTE HabnogaeMoe 3HavYeHne KpuTepus

2) X—t(P)-

3 X—1(P)-

KoHTponbHas pa6ota Ne3

1.  Tpw He3aBUCUMBIX MccregoBaTensi NPOU3BOAAT U3MEPEHUS (PU3NYECKOW BeNUYUHBLI. BeposaTHOCTb owmnbku
npu cunTbiBaHuM ¢ npmnbopa — 0,1; 0,15 n 0,2. HanguTte BEpOSTHOCTb TOrO, YTO XOTSA Obl OOUH UCCneaoBaTenb
owmbeTcs.

2. Tpu BbIDOPOYHOM KOHTPONE BEPOATHOCTb TOrO, YTO AeTanb He ByaeT npokoHTponupoBaHa — 0,2. Hangute
BEPOSATHOCTb TOro, 4to cpean 400 getanen HenpoBepeHHbIMY okaxyTces 90.

3. B ypHe 6Genble n 4epHble wWapbl nepemellaHbl B OTHoOWweHUM 5:2. Llap BbIHMMAOT, PEruCTpUpyoT W
BO3BpaLLaloT B ypHy. CocTaBbTe 3aKOH pacnpenenenuns yncna 6enbix WwapoB B BbIOOPKE 13 Tpex LUapoB.

4. HenpepbiBHasa crnyvanHasa BenvynHa 3agaHa yHKunen pacnpegeneHus

0, x<0,

2

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

1, x>2.

HanguTte yncnoBble xapakTepUCTUKM AaHHOW CryYanHOW BENUYNHBI.

2.2. ®opMbl NPOMEXYTOYHOW aTTecTauumn

Bonpockl k 3auety
Onpepenurenu 2-ro 1 3-ro nopsigka N NX OCHOBHbIE CBOWCTBA.
. MwuHop un anrebpanyeckoe gononHeHue. PasnoxeHne onpeaenuTens no afemMmeHTam CTpoku unm cronéua.
3. ToHaTtue o6 onpegenutene n-ro nopsgka. Ero BbiumMcneHwve.

N —



13.

14.

15.
16.
17.

18.

19.

20.
21.
22.

13.

14.

15.

16.

17.

18.

19.

20.

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

31.
32.
33.
34.
35.
36.
37.
38.
39.

Cucrtembl NUHeENHbIX ypaBHeHUn. ®opmynbl Kpamepa.

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

O6paTHasa maTtpuua. Ee BblumcneHme.

PelueHune cuctem nUHENHbIX YpaBHEHWN C MOMOLLIbIO 06paTHOWM MaTpuLbl.

Panr matpuubl. Teopema KpoHekepa- Kanenw.

MeToa Naycca.

BekTopebl. JInHeHble onepaumu Hag BEKTOpamMu 1 X CBOMCTBA.

OpTbl, AekapToBa cucTtema koopavHat. PasnoxeHne BekTopa no opTam.

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

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

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

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

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

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

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

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

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

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

Bonpochbl K 3K3ameHy

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

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

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

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

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

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

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

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

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

OnpeaeneHHbIn UHTerpan 1 ero CBONCTBa.

WHTerpan no mepe obnacru.

BbluncneHve onpegeneHHoro nHterpana. ®opmyna n HototoHa-JTlenbHuua.

WHTerpupoBaHue nytem 3ameHbl MepeMeHHON 1 Mo YacTaAM.

HecobcTBEHHbIE MHTErPanbl U UX CBOMCTBA.

MprumeHeHne onpeaeneHHoro MHTerpana B 9KOHOMUKE.

Pagbl ¢ nonoxuntensHbIMU YrieHaMu.

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

3HakonepemMeHHble psabl. Teopema JlenbHuua.

Mpun3Hakn cxoanMoCTy 3HaKoYepeayoLMXCS PSAOB.

®yHKuMoHanbHble psaabl. ObnacTe CX0AMMOCTU, paBHOMEPHAas CXOAMMOCTb.

CreneHHble pagbl. Teopema Abens. NHTepBan n paguyc CXOAMMOCTH.

Pag Tennopa. PasnoxeHne yHkuun B pag Tennopa.

PasnoxeHune anemeHTapHbIxX PyHKLUMIW B psaa Tennopa.

OO6bIkHOBEeHHbIE AnddepeHumnanbHble ypaBHeHns. OCHOBHbIE NOHATUS U 3adada Koww.

OuddepeHumnansHble ypaBHEHUS € pa3fensiowmmMnuca nepeMeHHbIMU.

JlnHenHble anddepeHumnansHblie ypaBHEHUS NepBOro nopsiaka.



40. OgHopoaHble anddepeHLUnansHble ypaBHEHMS NePBOro nopsiaka.

41. [BorHble nHterpansl. OCHOBHbIE CBONCTBA.

42. BbluncneHne gBOWHbLIX MHTErpanos.

43. [1BoiHOM UHTerpan B NonapHbIX KOOpAUHATAX.

44. TpownHble nHTerpanbsl. OCHOBHbIE CBOWCTBA.

45. BbluncneHue TpomHbIX MHTErpanos.

46. TponHOWN UHTerpan B LMNNMHOPUYECKUX KOOpANHATAX.

47. TponHoWn uHTerpan B cchepmnyecknx KkoopagmHaTtax.

48. KpuBonvHenHble NHTerpansol.

49. BbluncneHne KpMBOMNMHENHbIX MHTerpanos. ®opmyna puHa.

50. To4e4yHble 1 MHTepBarbHbIE OLEHKN NapaMeTpOoB pacrnpeaeneHnsi reHepasnibHOM COBOKYMHOCTH.

51. MNposepka rnnotes. OCHOBHbIE NOHATUSA:HYNEBAsA Y KOHKYpUpYHoLLAsa runoTesbl, oLWnbKM NepBoro

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

obnacTtb. [JMCNepCrOHHbIN aHanms.

52. KoppensaumoHHO-perpeccroHHbIn aHanus. KoadpuumeHT koppensaumm, ero CBOMCTBA.

53. KoadhbdmuneHT perpeccun, ero csoncTea. YpaBHEHNE NIUHUNK PETPECCUMN.

54. O6Lwasn cxema 3agaym NMHENHOrO NPoOrpamMmM1MpOBaHUS.

55. Npadmnuecknn metoa peleHns 3agad Jrl.

56. OnpegeneHne onTUManbHOro NnaxHa.

57. Kakue metogpl cbopa nHcopmaLmm Bbl 3HaeTe?

58. HasoBuTe npumeHsemble Bamu cnocobbl noncka, KPUTUYECKOro aHanusa n CUHTe3a nHopmaLlmmn npu
n3ydeHum pasgena «JlmHenHas anrebpay.

59. Kakon kadecTBeHHbIV MeToA cbopa MHopmaLmy Bbl MICNOMNb30BaNu Npu U3y4YeHnn maTeMaTn4eckomn
CTaTUCTUKN?

Bonpockl k 3a4eTy
14. OCHOBHbIE NOHATUS TEOPUN BEPOATHOCTEN.
15. Knaccuyeckoe n ctatuctuyeckoe onpeaeneHne BeposaTHOCTEN.
16. ®opmyna nonHoun BepoATHOCcTU. Popmyna baneca.
17. CnyyaviHble BENnYuHbl. YncnoBblie xapakTepUCTUKN CRyYanHbIX BENNYUH.
18. 3akoHbl pacnpegeneHns cnyvyanHbiX BENUYNH.
19. HopmanbHbIn 3aKOH pacnpeaeneHus.
20. PaBHOMEpHbLIN 3aKOH pacnpeaeneHus.
21. TlMokasaTtenbHoOe pacnpeneneHue.
22. 3akoH lNyaccoHa.
23. BuHOMManbHLIN 3aKOH pacnpedeneHus.
24. lMpegmMeT maTeMaTMYeCKOM CTaTUCTUKM.
25. TeHepanbHas coBOKYMHOCTb. Beibopka. BapnaunoHHbIn psa.
26. ['uctorpamma 1 NOMMIOH.
27. CratucTmyeckue xapakTepucTukM BapuaunoHHbIX psagoB: BbibopoyHas cpegHss, BbiIbopovHasa amcnepeus.
28. MomeHTbl BapuaunoHHOro psaa
29. Tou4euHble OLEHKN NapamMeTpoB pacnpegeneHus reHepanbHON COBOKYMHOCTH.
30. WHTepBanbHble OLEHKM NapaMeTpoB pacrnpenenieHns reHepanbHOM COBOKYMHOCTW.
31. 'mnoTesa o0 3aKkoHe pacnpegeneHnsi reHepanbHOW COBOKYMHOCTU.
32. TlpoBepka runoTesbl 0 3aKOHe pacnpeaeneHus o KpuTepusim cornacusi:
33. Kputepuin MNMupcoHa;
34. Kputepuin Konmoroposa,;
35. Kputepun CTblogeHTa.
36. KoppensumnoHHbIN aHanus.
37. PerpeccuoHHbI aHanus.
38. [OucnepcroHHbIM aHanus.
39. [lMocTtaHoBKa 3ajayun NUHENHOro NPOrpaMMnpoBaHUS.
40. O6was cxema 3agadv NMMHENHOIO NPOrpaMMUPOBaHNS.
41. Tpadumyecknin metop pelueHus 3agad J1I.
42. OnpepeneHne onTUManbHOro nnaxHa.

MpumepHan cTpykTypa 6uneta

p /f—\\\.. MuHucTepcTBO Hayku u Bbiclwero obpasosaHusa Poccuickon ®epepaummn
({ . @ |* CAMAPCKWUM ®depepanbHOe rocyaapcTBeHHoe bloakeTHoe o6pa3oBaTenkbHOe yypexaeHue
. .\_ MOAUTEX  peicwero o6pasoBaHnsa «CaMapckuii roCyRapCTBEHHbIN TEXHUYECKNA YHNBEPCUTET»
e UMOBHHRWMIRORE (Preoy BO «Caml'TY»)
®dunnan Pre0y BO «CamlTY» B r. Benebee Pecny6nuku BawkoproctaH




Kadbeapa MHxeHepHbIx mexHonoaul

3K3AMEHALMOHHbIA BUNET Ne 1

no gucumnnuHe (Mogyno) «Mamemamuka»
Kop HanpaBneHus noarotoBkm (cneumansHoctn) 13.03.026@ Caml TY

1. CucTembl NMMHENHBIX ypaBHeHn. ®opmynbl Kpamepa.
2. Ycnosuwe napannensHOCTU 1 NepneHanKynsapHOCTY NNOCKOCTEN.
CocraBwun: YTBepxaato:
CT.npenogaeaTerb W.A.lMNonoBea 3aB.kadegpon A.A.UblHaeBa
(nodnuce) (modnucek)
« » 20 . « » 20_r.

3. MeTtogmyeckne matepuansl, onpegensiowme npouenypbl oleHMBaHUA 3HAHUWA, YMEHUN, HABbLIKOB U
(vwnu) onbiTa AEATENLHOCTU, XapaKkTepusyoLwme npouecc hopMmMpoBaHUA KOMNETEHLMN

3.1. XapaktepucTuka npoueaypbl TEKYLEN U NPOMEXYTOYHOM aTTecTauum Nno gUcUMnimHe

Tabnuua 5

MepuognyHoOCTbL N

Ne HanmeHoBaHue cnoco6 npoBeneHUs
n/n | oueHoO4YHOro cpencTBa npoueaypbl
oLeHUBaHuA

MeTtoabl
oLeHUBaHuA

Buabl
BbICTaBNsAeMbIX
OLIeHOK

Cnocob yyerta
MHAMBUAYanNbHbIX
LOOCTWMXEHUN,
obGyuarowmxcs

1. [|lMpaktudeckne 3agaHus

cMcTEMaTUYECKU Ha
NPaKTUYECKNX 3aHATUSIX
/MMCbMEHHO 1 yCTHO / B
NMYHOM KabuHeTe

3KCNEePTHbIN

no naTudannbHom
LwKane

BE€OOMOCTb TEeKyLlero
KOHTpONA

2. |KoHTpornbHble paboTbl

cucTeMaTUYeckn Ha
NPaKTU4ECKNX 3aHATUAX /
NMUCbMEHHO U YCTHO / B
NNYHOM KabuHeTe

3KCNEepPTHbIN

no naTudannbHom
LwKane

BE€OOMOCTb TeKyLlero
KOHTpONA

3. |MpomexyToyHas

aTtrectauma — Bonpochl K
3a4eTy, aK3aMeHy, 3a4eTy

MO OKOHYaHWUM M3Y4YeHUs |SKCMEPTHbLIN 3a4yTeHo / 3a4eTHasa n

ANCUUNAMHBI/ YCTHO U He3ayTeHo, Nno 3K3aMeHaLunoHHasi

MUCbMEHHO nATMOannbLHOM BE€OOMOCTb, 3a4eTHasi
LKane KHUXKKA

3.2. Kputepuu u WKana oueHUBaHUA pe3ynbTaToB U3yYeHUA AUCLUNIIMHBLI BO BPeMs 3aHATUMN (TeKyLLUMn

KOHTPOJIb YyCNeBaemMoCTH)

Kputepum oueHMBaHUA NpakTM4eCcKux 3agaHum

Tabnuua 6
LUkana oueHnBaHUA KpuTepum oueHkm Kon-so
6annos
«OTNNYHOY CTyfeHT nokasbiBaeT NorHble 1 rmyGokMe 3HaHUs NporpamMMHOrO Matepuana,
MOMMYHO W apryMEeHTMPOBAHO OTBEYaeT Ha MOCTaBMEHHLI BOMPOC, a Takke
[IONOMHUTEMbHBIE BOMPOCHI, NOKa3aTenu perTuHra (Bce npeaycmoTtpeHHbie Prif|  (41-50)
yuebHble 3a[aHNs BbIMOMHEHbI, KAYECTBO BbINOMHEHUS GOMbLIMHCTBA M3 Hux| Oannos
oLeHeHo uncrom 6annos, 6M3KUM K MakcMMarnbsHOMY).
«XopoLLOo» CTyfeHT nokasbliBaeT rMyGoKMe 3HaHUS MPOrpaMMHOrO MaTepuana, rpamoTHO
ero u3naraeT, [OCTATOYHO MOMHO OTBEYAeT Ha MNOCTABMEHHbI BOMPOC M
FOMONHUTENbHbIE  BOMPOCHI,  yMeno  hopMynMpyeT  BbIBOAbI,  AOMyckas|  (31.40)
HE3HAUNTENbHBIE MOrPELLIHOCTY, MOKa3aTenu perTuHra (BCe MPedyCMOTPEHHbIE|  Ganmnos
P y4ebHble 3a0aHNs BLINONHEHbI, KAYECTBO BLIMOMHEHMS HU OIHOMO M3 HUX He
OLIEHEHO MaKCUMarbHbIM YMCroM 6anmnoB.).
«YnoeneTsopuTenbHo»  |CTyAeHT NokasbiBaeT AOCTATOYHble, HO HernyBoKMe 3HaHMS MpPOrpaMMHOro
mMaTepuana; npu oTeeTe He AonyckaeT rpybbiX OWMBOK MNM MNPOTMBOPEYMiA,
oOHako B (HOPMyNMpOBaHWM OTBEeTa OTCYTCTBYeT [OIKHas CBA3b Mexay (21-30)
aHanusoM, apryMeHTaumedl 1 BblBOAAMM, ANSt NONYYEHUs NMPaBUbHOMO OTBeTal o =
TpebyeTcst YTOUHSIOWME BOMPOCHI, [OCTUIHYTHl MUHWUMAnbHbIE WNU  Bbllle
nokasaTenu PeNTUHIOBOI OLIEHKN MPU HAMWUYMU BbINONHEHNS NPEAYCMOTPEHHbIX
P y4ebHbix 3agaHui
«HeyposneTBoputensHoO» (1-20)

OTBETbI Ha BONPOCH! AaHbl HE BEPHO

6annos




KpuTepumn oLeHUBaHUA KOHTPOJbHbLIX paboT

Tabnuua 7
LLikana oueHUBaHUA Kputepum oueHkm Kon-so
puTer 6annos
«OTAN4HO» BbICTABIISIETCS], €CMN CTY[EHT aKTMBHO paboTaeT B TEUYeHMe BCEro 3aHsiTus,

AaeT MornHble OTBETHI HA BOMPOCHI NpenoaaBaTtenst B COOTBETCTBUM C MraHOM
NpaKkTU4eCcKoro uny nabopaTopHOro 3aHATUSA U NokasbiBaeT Npu 3TOM rnybokoe
OBMafeHve MaTepuanom, COOTBETCTBYHLIEN nuTepatypoil, crnocobeH
Bblpa3nTb COBCTBEHHOE OTHOLLEHWE K AaHHOW npobneme, nposienset ymeHue|(41-50) 6annos
CaMOCTOATENbHO W apryMeHTMPOBaHHO M3naratb Martepuvarn, aHanvManpoBaTb
ABNEeHMa U dakTbl, Aenatb CamoCcTosiTeNbHble 0006LEeHns 1  BbIBOAbI,
npaBunbHO BbINOMHAET y4ebHble 3apauyn, pJonyckas He 6Gonee 1-2
apugmeTnyeckmx oLnBOoK N ONnCoK.

«XopoLuo» BbICTaBNSAETCA Npu ycrnosuu cobniofeHus cnepyrowmx tpeboBaHui: CTygeHT
aKTMBHO paboTaeT B TeyeHue MPaKTUYeCKOro Wnu nabopaTopHOro 3aHATUS,
BOMPOCHI OCBELLEHbI NMOSMHO, U3MNOXEHNA MaTepuana normiyeckoe, 060CHoBaHHOE
daktamm, CO CccCbiikaMM Ha COOTBETCTBYHOLLME NUTEPATYPHbIE WCTOYHMKM,
OCBELLEHME BOMPOCOB 3aBEpLUEHO BbIBOAAMMW, CTYOEHT OOHapyxun ymeHue
aHanuanpoBaTb (hakTbl U cobbITUSA, a TakkKe BbINOMNHATL y4ebHble 3agaHus. Ho B| (31-40) 6annos
oTBeTax AOnyLeHbl HETOYHOCTU, HEKOTOPbIE He3HauUTENbHbIe OWNOKM, umeeT
MEeCTO He[oCTaTOuHas apryMeHTMPOBaHHOCTb MpPWU U3MOXEHUW maTtepuana,
HEYeTKO BbIPaXEHHOE OTHOLLEeHWe cTydeHTa K aktaM u cobbiTusim wnu
ponyuieHsl 1-2 apudpmeTnyeckne n 1-2 normyeckne OWMOKM NpU peLLeHun
NpaKkTU4ecKMx 3agau.

«YOoBnNeTBOpPUTENbHO»  |BbICTABMSIETCS B TOM Criyyae, Koraa CTyAeHT B LiernioM OBnagen CyTu BOMpoCOoB
no gaHHou TeMe, oBGHapyxuBaeT 3HaHWEe MaTepuana u y4ebGHol nuTepatypbl,
nblTaeTcs aHanuaupoBaTb akTel M COObITUSA, AenaTh BbIBOAbI W pellaTb
3agayn. Ho Ha 3aHATMM BepeT cebs maccuBHO, OTBeYaeT ToNbKO No Bbi3oBy|(21-30) 6annos
npenofasaTens, OaeT HeMNosfHble OTBETbl Ha BOMPOCHI, AOMYycKaeT rpybbie
ownbkM NpuU OCBELLEHWM TEOPETUHECKOro martepuana unu 3-4 normdeckmx
owmnbOoK Npu peLLeHNn NpakTU4EeCknx 3agad.

((HeyFlOBJ'IeTBOpVITeJ'IbHO» BbICTaBndaeTcA B cClny4ae, Korga CTydeHT 06Hapy)KVIJ'I HECOCTOATESIbHOCTb
OCBETUTb BOMPOC BOMPOCHI OCBeLleHbl HeNpaBUIbHO, 6eCCVICTeMHO, Cc pr6bIMI/I
OLIJVI6KaMI/I, OTCYTCTBYOT NOHUMaAHUA OCHOBHOM CyTh BONpoOCOB, BbIBOAbI,
00006LLeHns, 0BHapyXeHO HeymeHue pellaTtb yyebHble 3agayn. HeToyHocTb,|(1-20) 6Gannos
HEeYeTKOCTb B OCBelLleHUN BOMNPOCOB, a TakKXe oaHa apmcbmemqecxaﬂ oLwwmbka
CHWXatOT MakcuMmarbHyto oueHKy Ha 0,5 6anna, ogHa noruveckast owmbka unm
oLmnbka no cyTv Unmn coaepXkaHuem AaHHOro Bonpoca.

O6wue KpuTepuu u WWKana oueHuBaHuA pe3ynbTaToB ANA AoNnyCKa K npome)l(yTquoﬁ aTtTecTauuu

Tabnuua 8
HavmeHoBaHMe OoLEHOYHOro cpeacTBa BannbHas WwkKana
1. VHovBmayanbHble 3agaHus 0-50 6annos
2. KoHTpornbHble paboThbl 0-50 6annos
WUroro: 100 6annos

MakcumanbeHoe konmyecTtBo GannoB 3a cemectp — 100. ObGy4varowmiics OOMyCKaeTcsl K 9K3aMeHy npu
ycnosuu 51 n 6onee HabpaHHbIX 3a cemecTp 6anmnos.

3.3. Kputepuu u Wwkana oueHNBaHUA pe3ynbTaTOB U3YYEeHUS AUCLUUNIMHBI HA MPOMEXYTOYHOM aTTecTaumum

OcHoBaHMeM AN onpegeneHns OLUEHKM Ha 3K3aMeHax CNy>XUT YpOBEHb OCBOEHWUS OBy4varowmmmncs
mMaTepuana u opMMpoBaHUSA KOMNETEHLMI, NMPeayCMOTPEHHbIX NMPOrpaMmmori y4ebHON OUCUUNIVHBI.

YcneBaemMocCTb Ha 3a4eTe onpefernaeTcs OLeHKaMn: «3a4TeHO», KHE 3a4TEHO».

OueHKy «3a4TeHO» nonyyaeT oOy4aloLMNCs, OCBOVBLUUIA KOMMNETEHLMN ANCUMNIINHBI HA BCEX aTanax ux
dopmupoBaHma Ha 51-100 %, nokasaBLUMA BCECTOPOHHEE, CUCTEMATUYECKOoe U rNybokoe 3HaHue y4ebHoro
mMaTtepuana, ymeHve cBOOOOHO BbINOMHATL 3adaHWs, NPedyCMOTPeHHble paboyer MporpaMMoN, YCBOWBLUWN
OCHOBHYI0 1 O3HAKOMIEHHbIN C AONOSTHUTENLHOW NUTEPaTypPOn, PEKOMEHAOBaHHOW MporpamMmMon.

OuEeHKY «He 3a4YTeHOo» nofy4yaeT oby4aloWmiics, OCBOUBLUMNIA KOMMETEHL MU AUCLUMNIUHBI Ha BCEX aTanax
nx popmmpoBaHns MeHee Yyem Ha 51%, obHapyxuBLweMy nNpobenbl B 3HaHUSAX OCHOBHOro y4ebHoro marepuana,
A0NyCTUBLUEMY NPUHUMNNANbHbIE OLINMOKKU B BbINOIHEHWM NPeayCMOTPEHHbIX paboyei nporpaMmMon 3agaHui.

LUkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 9
MpoueHTHas wkana OueHka B cucTteme:
(mpu ee ncnonb3oBaHMK) «3a4YTEHO - He 3a4TEHO»
0-50% He 3ayteHo
51-100% 3a4yTeHo




YcneBsaemMoCTb Ha  3K3amMeHe onpefenseTca  oueHkamu: 5 «oTnuyHO»; 4 «xopowo»; 3
«yOOBMNEeTBOPUTENBHOY; 2 «HEYAOBNETBOPUTENBHOY.

OUEeHKY «OTIIMYHO» MoslyyaeT obyyaloLWwmnncs, OCBOMBLUWIA KOMAETEHLMN ANCUMNIUHBI HA BCEX dTanax ux
dopmumpoBaHuss Ha 85-100 %, nokasaBLUMW BCECTOPOHHEE, cucTematumdeckoe u rnybokoe 3HaHue y4debHoro
mMatepuana, ymeHue cBOOOOHO BbINOMHATL 3aJaHWs, NPedyCMOTPeHHble paboyer MporpaMMoN, YCBOWBLUWN
OCHOBHYK W O3HaKOMIIEHHbIA C AOMOMHMTENBbHOW NUTEpaTypon, pekoMeHAoBaHHoOW nporpammon. Kak npaswno,
OLEHKa «OTNNYHO» BbICTaBMNSeTCA O0bOy4aloWMMCH, YCBOMBLLUMM B3aUMOCBS3b OCHOBHbLIX MOMOXEHWA ydebHown
ONCUMNNUHBI, Heobxoammbix Ana npuobpetaeMon npodeccun, NpPoOsIBMBLLUMM TBOpYECKME CrnocobHOCTU B
NMOHUMaHWW, UNOXEHUN U UCNOMb30BaHUK y4ebHOro matepuana.

OLEHKY «XOpOoLUO» 3acryXuBaeT 0byyatoLMncs, OCBOMBLLNIA KOMAETEHUMM ANCLUMNIUHBI Ha BCEX dTanax
nx popmmpoBaHusa Ha 71-84 %, obHapyXmBLUMA NOMHOE 3HaHWe y4yebHOro martepuana, YCneLwlHO BbiMOMHSOLWNA
npeoycMoTpeHHble paboyelrt NporpaMMON 3agaHusl, YCBOMBLUMIA OCHOBHYK NUTEpaTypy, PEKOMEHAOBAHHYK B
nporpamme. Kak mnpaBumo, oOUEeHKa «XOPOLUO» BbICTaBNAeTcA oOOy4yalolmMMCcs, MNPOAEMOHCTPMPOBABLUUM
cucTemMaTMyeckoe BrafeHue maTtepuanoM AUCLMMNMAWHBI, CMOCOOHBIM K MX CaMOCTOSITENIbHOMY MOMOSTHEHMIO U
OobHOBMEHNIO B xode fanbHewwen yyebHon paboTbl M MpodeccroHanbHOM OEesTeNbHOCTU, HO AOMNYCTUBLUMM
HeCyLLIeCTBEHHbIE HETOYHOCTM B OTBETE.

OueHKy «yAOBNEeTBOPUTENbLHO» MNofny4aeT o0y4qaloLMACs, OCBOMBLUWMIA KOMMETEHLUN OUCUUMIMHBI Ha
BCex aTanax mx popmmupoBaHus Ha 51-70 %, obHapy>XMBLUMI 3HAHUE OCHOBHOro y4yebHoro matepuana B ob6béme,
HeobxoamMMoM Ansa AanbHewnwen y4ebbl n npeactoswen paboTbl No npodeccmm, CnpaBnALWUACS C BbINONIHEHMEM
3afjaHuin, npegycMOTpeHHbIX paboyer nporpamMMoKn, 3HAaKOMbI C OCHOBHOW NUTepaTypon, pPeKkoMeHOOBaHHOMN
nporpammon. Kak npaBumno, oueHKka «y[4OBNETBOPUTENbHO» BbICTABNAETCA OOyyaloWmMmcs, AO0MyCTUBLUNM
MOrpelHoOCT B OTBETE Ha 9K3aMeHe W MPU BbIMOMHEHWM 3K3aMEHaUMOHHbIX 3agaHui, Ho obnagarowum
Heob6X0OMMbIMU 3HAHUSAMW AN YCTPaAHEHUS Nof PYKOBOACTBOM npenofaBaTens AOMNyLWeHHbIX HeL04YETOB.

OueHKka «HeyAoOBNEeTBOPUTENbLHO» BbICTABNseTcd OOy4yalollemMycsi, OCBOMBLUEMY KOMMETEHLUU
ONCUMNIUHBI Ha BCeEX 3dTanax ux PopMMpoBaHuA mMeHee yem Ha 51%, obHapyxusliemy npobenbl B 3HaHWAX
OCHOBHOrO y4yebGHOro martepwvana, SOMNYyCTUBLLUEMY MPUHUMMMANbHbIE OWWOKM B BbINOMHEHUN MPEayCMOTPEHHbIX
paboyel nporpaMmon 3agaHui.

LLkana oueHMBaHuA pe3ynbTaTtoB

Tabnuua 10
MpoueHTHaA wkKana OueHKa B cucTeMe «HeyAoBNeTBOPUTENIbHO — YAOBNETBOPUTENLHO —
(Npu ee ncnonb3oBaHUN) XOPOLUO — OTINYHO»
0-50% HeyposneTBopuTenbHO
51-70% Y [oBNeTBOpUTENbHO
71-84% XopoLuo
85-100% OTnn4HO




MpunoxeHue 2

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

« »

J1.M. MhaxopgoBa
20 .

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

B1.0.02.01 «Bbicluass maTemaTmka»

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

noaroToBkn «TennorasocHabxeHune un BEHTUNALNA»
Ha 20__/20__ y4eOHbIM rog

B paGouyto nporpaMmMy BHOCATCA criefyloLume 3MeHeHus:

Pa3paboTynk SONOMHEHUIN U U3BMEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOe 3BaHME) (mognuce) (PN0O)
JononHeHns n nameHeHus paccmoTpeHbl n 0gobpeHbl Ha 3acegaHum kadenpbl « » 20 r.,
npoTokon Ne
3aBepytowmin kacdeapon

(cTeneHb, 3BaHWe, NOANMCh) (PN0O)



MpunoxeHwne 3
AHHOTauusa paboyen nporpaMmMbl AUCLUNINUHBI

B1.0.02.01 «Bbicluaga maTtemaTuka»

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

TennorasocHabxeHue U BeHTUNALUA

6akanaBp

OYHas

2021

CtpoutenbcTBO

CTpoutenbcTBO

360/10

dPopma KOHTpOA (NpomexyTovHas

aTTeCTaLWIH) JK3aMeH, 3K3aMeH, 3a4eT
Yac. | Nek. a6. MpakTnu.
CemecTp 3 e. 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
e yac. yac. yac.
1 144 /4 48 - 48 4 17 27 3K3aMeH
2 180/5 48 - 48 5 52 27 3K3aMeH
3 36/1 8 - 8 1 19 3aveT
Wtoro | 360/10 | 104 - 104 10 88 54 OK3AMEH, SK3aMEH,
3aveT

YHuBepcanbHble KOMNETEeHLUN:

YK-1 CnocobeH ocyLLeCTBNSATEL MOWCK, KPUTUHECKNIA aHann3 u CMHTEe3 MHOopMaL U, MPUMEHATbL CUCTEMHBIV MOOXOA,
ANS pelleHns NocTaBeHHbIX 3aaay

MO-1 YK- | BbinonHseTt nomck Heobxoanmmon nHdopmMaunm, eé Kputndeckuii aHanma n obobliaet pesynbTaTel aHanusa ong

1 peLUeHNs1 NOCTaBMEHHOW 3a4a4un

na-2 yK- Mcnonb3yeT CUCTEMHBIN NOAXOA ANst PELUEHNs NOCTaBEHHbIX 3aaay

1

O6uwenpodeccuoHanbHble KOMNeTeHUUK:

OmnkK-1 CnocobeH peluatb 3agayn npodeccmoHarnbHoWM AeaTenbHOCTM Ha OCHOBE UCMOMb30BaHNS TEOPETUYECKUX U
NPaKkTU4ECKMX OCHOB €CTECTBEHHbIX U TEXHNYECKMX HayK, a Takke MaTeMaTnyeckoro annapara

nao-4 MpencTtaenseT 6a3oBble Ans NnpodeccrmoHanbHoW cdepbl hU3NYecKme NPOLIECChl U ABNEHUS B BUAeE

OlK-1 MaTeMaTnyeckoro(mx) ypaBHeHus (1)

na-6 BbINonHAET pelueHne NHXeHepHbIX 3a4ay C MOMOLLbI0 MaTeMaTU4eCcKoro annaparta BeKTOpHOW anrebpel,

OrnK-1 aHanMTU4YeCckon reoMeTpum N MaTemMaTUYecKoro aHanmaa

na-7 BbInonHsaeT pelueHne ypaBHEHWI, ONUCHIBAIOLLMX OCHOBHbIE n3n4ecKkme NpoLecchl, C NPMMEHeHNEM METOA0B

OlK-1 nvHerHoW anredpbl 1 MaTeMaTUYeCcKoro aHanmaa

na-8 OcyuectBnaeT 06paboTKy pacHeTHbIX U IKCMEPUMEHTarNbHbIX AaHHbIX BEPOATHOCTHO-CTATUCTUYECKUMN

OrnK-1 MeTogamm

MpodreccrmoHanbHbie KOMMNETEHLMUN:

He nNpeaAyCMOTpPEeHbI yqe6H|>|M nnaHom

CopaepxaHve AMCUMNNNHBI OXBaTbiBaeT KPyr BOMPOCOB MaTEMaTUYEeCKOro aHanmsa, OCHOB aHanuTUYeCKon
reoMeTpun, TEOPUU BEPOATHOCTN U MaTEMATUYECKON CTATUCTUKN.

MpenogaBaHue AMCUMMIUHBI NpedycMmaTtpuBaeT crnegyowme ¢opmbl opraHm3aumm yyebHoro npouecca:
neKumMn, NpakTuyeckme 3aHaTUs, camocTosiTenbHasa paboTa cTyaeHTa.

[Mporpammon AnCLMNIMHBI NPeayCMOTPEHbI CreayoLlme BUAbl KOHTPOMS: TEKYLLMIA KOHTPOSb YyCneBaeMocTn
B pOpME NPaKTUYECKNX 3a4aHNNA U KOHTPOMbHbIX paboT, MPOMEXYTOYHbIV KOHTPOSb B (hOopMe 3a4eTOB 1 3Kk3aMeHa.




