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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 NpeayCMOTpeHbl Yy4eOHbIM NJIaHOM
2. MecTo avcuunnuHbl (Moayns) B CTPyKType o6pa3oBaTeNibHOW NporpamMmmbl
MecTto gucuunnuHbl B CTPYKType obpasoBaTenbHOW NporpaMMbl: 06si3aTenbHas 4acTb.
Tabnuua 4
Kon MpeawecTtBylowme MapannenbHo ocBanBaemble Mocnepytowme
KOMMeTeHUun AUCLUNIIUHBI AUCLMNIINHBI AUCLMNIUHbI
YK-1 Y4yebHas npakTuka: NpoeKkTHasi
NpakTuKa;
Pusnka
OrK-1 Okonorus; OCHOBbI TEXHNYECKOM

TeopeTudeckass MexaHuka;
MHxeHepHasa 1 kKomnbloTepHas
rpaduka;

duauka;

Xnmus

MEXaHWKW;
MexaHuka »nakocTu 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
Bup yyebHou paboTbl Bcero yacos
AyautopHasi KOHTaKTHasi
pa6ora (Bcero), 36 32 4
B TOM uyucne:
NeKuMoHHble 3aHaTua (J13)* 18 16 2
nabopaTopHble paboThbl
(nP) 0 0 0
npakTnyeckme 3aHsatusa (M3) 18 16 2
BHeayauTopHas 10 9 1
KOHTaKTHasa paborta, KCP
CamocTtosnTenbHas paboTta
(Bcero),
B TOM 4ucne: 292 265 27
nogrotoBka K 13 49 45 5
NoAroTOBKa K KOHTPOSbHbBIM 49 44 5
pabotam
camocToaTenbHoe 97 88 9
n3yyeHne matepuana
NOAroTOBKa K 3a4€Ty/ 48 44 4
3K3aMeHy
BbINOMHEHEe AOMaLLHMX 49 44 4
3aJaHuin
®DopMbl TEKYLLETO KoHTponbHble paboThl. MNpakTuyeckune n KoHTpornbHble
. MpakTnyeckre 3aganus.
KOHTpONsA ycneBaemMocTu 3agaHus paboThbl.
- 3K3aMeH, 3K3aMeH,
®DopMbI NPOMEXKYTOUYHOM 3ayeT, 3K3aMeH, 3K3aMeH, KOHTponbHas
KOHTpOnbHas pabora, 3auert
aTTecTraumm pa6oTa, KoHTponbHas paboTta
KOHTpoOnbHas paboTa
KoHTponb 22 18 4
UTOrO: yac. 360 324 36
UTOrO: 3.e. 10 9 1

* - npoBefdeHne NeKUMOoHHbIX 3aHsaTuin B COO MOODLE ¢ ncnonb3oBaHWeM OHNManH-KOHTEHTA

4, Co.qep)KaHMe AUCUUNIINHDbI, CTPYKTYpUpoBaHHO€e No TeMam (pas,qenaM), C YKa3aHuemM oTBegeHHOro Ha
HUX Konn4yecTtBa akageMun4yeckux 4yacos n BuaoB yqe6|-|b|x 3aHATUI

Tabnuua 6
Ne HaumeHoBaHWe pasgena Buabl y4e6GHOM Harpy3Kk1 U UX TPyAOEMKOCTb, Yacbl
pasaena ANCLMNANHLI n3 neP n3 cPC kcp | Kowr- | Bcero
ponb YacoB
1 JInHenHas anrebpa 2 - 2 30 1 2 37
2 BekTopHas anrebpa 2 - 2 29 1 2 36
3 AHanutnyeckas reomeTpus 2 - 2 30 1 2 37
4 BBegeHne B MaTteMaTM4ECKUA aHanNus3 2 - 2 29 1 2 36
5 OndbdepeHumnanbHoe ncumcneHme - - - 29 1 2 32
6 WHTerpanbHoe ncuyncnexne 2 - 2 29 1 2 36
7 [dvnddepeHumanbHbie ypaBHEHNS 2 - 2 29 1 2 36
8 Pagbl 2 - 2 29 1 2 36
9 Teopus BEPOSATHOCTU 2 - 2 29 1 2 36
10 MaTemaTuyeckas ctatucTmka 2 - 2 29 1 2 36
WUTtoro: 18 0 18 292 10 22 360
4.1. CopgepxaHue NeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne HaumeHoBaHNe CopepxaHue nekumm . Kon-
n3 pasaena Tema nekuumn (nepeveHb AMOAKTUYECKMX €OUHNLL BO
paccMaTpuBaeMbIX MOATEM, BONPOCOB) YacoB
1
1 BBepgeHue. Beegenue. MNpeameT matematukn. Ponb MmatemaTnyeckmnx 2

JlnHenHas anrebpa

moZenen B npouecce nosHaHus. Onpegenntenn 2 n 3

nopsigkoB. OCHOBHbIE CBONCTBA, MUHOP U

anrebpanyeckoe gononHeHue. MNoHsTue 06
onpegenvTene nN-nopsiaka u ero BolumcrneHne. Cuctemol

nuHewHbIX ypaBHeHun. Metog Kpamepa.




BekTopHas anre6pa

BekTopbl.

BekTopbl. CkanspHoe nponssegeHve. CBoncTea u
BbluMcrieHve. BektopHoe npousseaeHue. CBowcTea 1
BblYMCrieHVe. [eOMEeTPUYECKNIA U MEXaHNYECKUIA CMbICTT
BEKTOPHOro Npom3BeaeHus. YCrnoBus KONMHeapHoCTH
BekTopoB. CMellaHHoe npoussegeHne. CBoncTea m
BblyMcneHve. KomnnaHapHOCTb BEKTOPOB.

AHanuntnyeckas
reomeTpus

YpaBHeHne NnocKocTu.

YpaBHeHue NNockoCcTW, NPOXOAsiLLEN Yepes AaHHY0
TOYKY C 3aflaHHbIM BeKTOpoM Hopmanu. Obiee
ypaBHEHME MITOCKOCTU. YTomn MeXay NioCcKOCTSMU.
YcnoBus napannenbHOCTU 1 NepneHanKynsapHOCTH
NMMOCKOCTEN.

BeepneHuve B
MaTtemaTn4eckmmn
aHanus

Mpenen dyHKUMM ogHOW 1
HECKOMbKUX NepPEMEHHBbIX.

Mpenen yHKLMN OQHOM U HECKOSbKNX NEPEMEHHbIX.
MoHsTne BM 1 Bb BenuuuH, orpaHMYeHHON 1 OTAENUMbIN
OT HyNa BENWYKNH, NX cBONCTBA. MpocTenwumne ceocTea
npegenos. CpaBHeHne BM n Bb. CeolictBa
3KkBMBaneHTHbIXx BM 1 Bb BennyvH

WHTerpanbHoe
ncuymcrieHme

MepBoobpasHas u
HeonpeaeneHHbIN
WHTerpan.

MepBoobpasHas 1 HeonpeAeneHHbIV HTerparn.
Onepatop nHTerpnpoBaHus 1 ero ceorcTea. Tabnuua
OCHOBHbIX POPMYN MHTErpnpoBaHus. 3ameHa
nepemMeHHbIX B HEonpeaeneHHoM nHTerparne.
MHTerpvpoBaHue no YacTsm.

OnddepeHunansHbie
ypaBHeHus

OObIKHOBEHHbIE
anddepeHumnanbHble
ypaBHEHMS1.

OO6bIKHOBEHHbIE AMcdepeHLManbHble ypaBHEHWS.
OcHoBHble NoHATMA. 3agava Koww gna Y nepsoro
nopsigka. Fleometpnyeckoe TonkosaHme 1Y nepsoro
nopsigka v ero peleHni. YpaBHeHus ¢ pasgensaommMmcs
NnepeMeHHbIMU.

Pagbi

Yucnosble psgbl.

Yucnosble pagbl. CxoguMocTs U cymma psaga.
"eomeTpuyeckasa nporpeccusi. Heobxognmoe ycnosue
cxogumocTuy psga. MNpocTenune [eRcTBUA Hag pagamu:
YMHOXEHUWE Ha YNCIO, CIOXEHNE 1 BbluuTaHme. Psagpl ¢
NONOXUTENbHBIMU YrieHaMu. TeopeMbl CpaBHEHNS.

Teopusa BepoATHOCTU

MpeameTt Teopum
BEPOSTHOCTEN.

MpeaomeT Teopun BeposiTHocTeN. OCHOBHbIE MOHATUSA
Teopum BepoaTHocTen. CnyyanHble cobbiTna. Onepaumm
Hag cobbiTusamn. CTaTUCTMYECKOe, Knaccuyeckoe u
aKcroMaTMYECKOE onpeaerneHne BepoATHOCTY.
"eomMeTpuyecKkme BEPOATHOCTM.

WToro 3a :

16

2

MaTtematunyeckas
CTaTUCTUKa

OnemMeHTbl
mMaTemaTuyecKkomn
CTaTUCTUKMN.

OnemMeHTbl MaTeMaTUYECKOM CTaTUCTUKN.

WToro 3a :

Wtoro:

4.2. CogepxxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8

Ne
np

HanmeHoBaHue
pasgena

HanmeHoBaHue
naboparopHou paboTbl

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

Kon-
BO
YyacoB

He NpeAyCcMOTpPeHbl Y4e6HbIM NfIaHOM

4.3. CogepxxaHue NPaKTUYeCKUX 3aHATUN

Tabnuua 9

Ne
n3

HaumeHoBaHue
pasgena

Tema npakTuyeckoro
3aHATUA

CopaepaHue NpPakTUYECKOro 3aHATUSA
(nepeyeHb AMOAKTUYECKUX EANHNLL
paccMaTpuBaembix NOATEM, BONPOCOB)

Kon-
BO
YyacoB

1

NnHenHas anrebpa

BbluncneHne
onpegenutenen 2 n 3
NOPSIAKOB.

Bbluncnenue onpegenutenen 2 n 3 nopsigkos. PewleHne
CUCTEM NUHENHbIX YpaBHeHUn metogom Kpamepa.
Hewncteusa ¢ maTtpuuamu. ObpaTtHas matpuua. PeleHne
CUCTEM NMHENHbIX YPaBHEHUIA C MOMOLLIbIO 06paTHOM
maTpuubl. PaHr maTtpuupl. PelleHne cuctem nuHemHbIX
ypaBHeHu MeTodom [raycca.

2

BekTtopHas anrebpa

BekTtopsl.

BekTopsl. JIHelHbIe onepaumn Haz BEKTOpamu.
CkanspHoe npounsBefeHne BeKTOpoB. BekTopHoe 1
CMeLLaHHoe Npou3BeaeHne BEKTOPOB. YCnoBus
KONMIIMHEAPHOCTW M KOMMNIaHAapHOCTN BEKTOPOB.

AHanunTtndeckas
reomeTpus

lMnockocTb B NpOCTpaHCTBe.

MnockocTb B NpocTpaHcTee. YCnosus
nepneHaVKynApHOCTM 1 NaparnnenbHOCTU NIOCKOCTEN.
Mpamasi Ha NI0CKOCTU 1 B NPOCTpaHCcTBe. BekTopHoe,




KaHOHUYEeCKOe 1 NapameTpuyecKkme ypaBHEHWs NPsSIMON.
4 BeBeneHue B Bbluncnexve npegenos. Bbluncnenve npeaenos. HeonpegeneHHocTH Buaa: 2
MaTeMaTUYEeCcKui 1-‘ [Uw. -], 0],
aHanua w | |u
5 | OndbdepeHumansHoe | BblumcneHne npomsBoaHbiX | BbluncreHne npon3BoaHbIX YMCNOBOM OYHKLMM O4HOMN 2
ncuucrneHne 4ncnoBomn PYHKLMM OQHOMN nepeMeHHon, NnapaMeTpU4ecKnx 3afaHHblX OYyHKLNUNA,
nepemMeHHon. HesIBHO 3agaHHbIX YHKUMIA. Jlorapndmmnyeckoe
audpdepeHLmpoBaHue.
6 | WHTerpansHoe HenocpeacTteeHHoe HenocpeacreeHHoe uHTerpmposaHue. VIHTerpuposaHune 2
ncuucneHve WHTErpupoBsaHue. BbIPaXXEHWN, CoAepXallmx KBagpaTHbIN TPEXUNEH.
VIHTerpMpoBaHue 3ameHon NepeMEHHON U MO YaCcTAM.
7 | Pagbl Yucnosble pagbl € Yucnosble psgabl C NONOXUTENbHLIMU YrieHamu. NpuaHakn 2
NONOXUTENbHBIMU YNEHaMU. | CXOOUMOCTU: HEOOXOAMMBIN, CpaBHEHMS. [locTaTouHble
npuaHaku: Janambepa, pagukansHbin npusHak Koww,
WHTErpanbHbI NPU3HaK.
8 | Teopwusa BepoaTHOCTM | SnNeMeHTbl KOMBUHATOPUKKN. | SnNemeHTbl KombuHaTopuku. NepecTaHoBkK, pasmeLleHns 2
N coYeTaHus.
Utorosa: | 16
2
1 MaTemaTiieckas OueHkun napameTpos OueHkn napameTpoB pacnpeseneHmsa: ToueqHbIe u 2
CTATMCTVKA pacnpegeneHus: WHTepBarnbHble. [loBepuTEnbHbIA UHTEPBAN U
[OBepUTENbHAs BEPOATHOCTb.
Utoro 3a: 2
Wtoro: | 18
4.4. CopgepxaHue CaMOCTOATENbHON pPaboThbl
Tabnuua 10
Ne Bupn CoaepxxaHue camoCTOATENIbHOW paboThbl Kon-
nin HanmeHoBaHue pasgena camocTosiTeNnibHOMN (nepeyeHb ouOAKTUYECKNX eOUHWLY BO
pa6oTbl paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
Kypc 1
1. JlnHenHas anrebpa camocCTosITENbHOE YpaBHeHUe NOCKOCTU, NPOXoAALLEN Yepes3 AaHHYH0 9
BektopHas anrebpa n3y4yeHne matepuana TOYKY C 3aflaHHbIM BEKTOPOM HopMarnu. ObLwee 9
AHanuTUyeckasi reoMeTpus ypaBHEHME MITOCKOCTW. YTomn MeXay MiocKOCTSMM. 9
YcnoBus napannenbHOCTU 1 NepneHanKynsapHOCTH
BBeseHue B MNOCKOCTEN. 7
MaTeMaTUUECKVIi AHANWS Mpsimas B NpocTpaHCTBE M Ha NrnockocTu. BekTopHoe,
KaHOHUYECKUE 1 NapaMeTpu4eckue ypaBHEHMS
[OuddepeHumansHoe npsiMmoii. KaHoHMYeCckMeypaBHEHNSKPUBBIX BTOPOToO 9
UcUnUcneHme nopaaka
WHTerpansHoe 8
ncuncnexHve
OnddepeHunansHbie 9
ypaBHEHMWS
Psapbl 7
Teopus BEpOATHOCTU 8
MaTtematuyeckas 9
CTaTUCTUKA
2. JlnHenHas anrebpa nogrotoBka k N3 Bbluncnenue onpenenutenen 2 n 3 nopsakos. 2
PelueHne cncteMm NMHENHbIX YpaBHEHUA METOLOM
BektopHasi anrebpa Kpamepa. 3
AHanuTUdeckasi reomMeTpus HencTeua ¢ matpuuamu. OBpartHas matpuua. PelerHue 2
CUCTEM JIMHEWHBIX YPABHEHMWI C NOMOLLbIO 0OpaTHOM
BeeneHuve B MaTpuubl. PaHr matpuubl. PelleHne cuctem nUHenHbIX 3
MaTemaTuyecku aHanms ypaBHeHun meTogom [aycca.
BekTopsbl. CkanapHoe nponssegeHue. CBoncTBa 1
[/IHTerpaanoe Bbl4YUCIEHUE. BeKTopHoe npounssegeHue. CsorictBa u 3
NCYncneHue BbluMCneHne. [eoMeTpuyecKkun 1 MexaHM4eCckun CMbICh
'D'Mq)q)epeHleaanHe BEKTOPHOro npovn3seneHus. Ycnosus KONNMMHeapHOCTU 2
ypaBHeHWst BekTopoB. CmelLaHHoe npousseaeHne. CBoricTea u
Pagbl BbluMcrieHve. KomnnaHapHOCTb BEKTOPOB. 3
Teopusa BEPOATHOCTU 3
Martematuyeckas 3
cTaTUcCTuKa
3. | JlnHeiiHas anrebpa MoAroToBKa K ® 1 4
KOHTpOrnbHbIM paboTam PP TITYZ Y
BekTopHas anrebpa (TECTUPOBAHMIO) Haittn cymmy psiga "1 Bn+1)(3n+4) 4




AHanuTuyeckas reomeTpus

OnpeaenuTb, Kakue paabl CXoOATCS:
© 1 * 4n+1

BeeneHne & ; : §n+1 iln(n+1).
MaTeMaTUYEeCKUi aHanums A) 3n+2 B)n=l 2n+3 B) -1 g" -yl n+1
AnddepeHunansoe WccnepoBaTh Ha CXOQUMOCTb pAabl 3
ncuncnexHve
z (D" z (=1"n?
WuTerpanbHoe A) n=1(2n +5)" B)n=1 n®+3 3
ncuucnexnne HanTtn pagmyc cxogumMocTu CTeneHHoro psaa
[udbcbepeHumanbHble i 2"(x-9)" 3
ypaBHEHNUS 1l ond
Panbl Hantn obnactb cxogumocTu yHKLMOHANBHOro psaaa 3
® 1
Teopust BEpOSITHOCTU 2 TANT 3
n=1 (2 X)
Matematuyeckas e¥ -1 3
cramvctiika Pa3noxutb B psig Maknopera dyHkumio  9X
JlnHenHas anrebpa NOAroToBKa K 3a4éTy/ OpHocTopoHHME npeaensbl. ToYku pa3pbiBa 1 UX 7
3K3aMeHy knaccudmkaumnsa. Ceonctea yHKUMINA, HEMPe-PbIBHbIX
BektopHasi anrebpa Ha oTpeske. 7
AHanuTuyeckasi reomeTpus Andbcpeperuman 0T06pva PREHMA. ﬂwcbcbevpeHuman - 7
Npou3BoAHas YMCNOBON (PYHKLUN OLHOW Ne-PEMEHHON.
BeeneHue B Tabnuua Nnpon3BoaHbIX. 7
MaTemMaTuyecKum aHanus YacTHble Npon3BoAHbIE 1 MONHbINM AndydbepeHuman
[ubbepeHLmanbHoe YHKLMM MHOTUX NepeMeHHbIX. [Tpon3Boa-Hasi 1 7
ncuncrneHme anddepeHuman crnoxHon MyHKLUUM MHOMUX
WHTerpanbHoe nepemeHHbIX. [ponsBoaHas HesABHON YHK-LK OQHOW 7
VCYMCHEHNE N MHOTUX NEPEMEHHbIX.
[udbchepeHLnansHble MpownsBogHbie M ,El,Vlg)d)epeHLl,VlaJ'lvbl BbICLUMX NOPSAKOB 7
ypaBHeHMs Anst yHKUMM OJHOW nepemMeHHon. YacT-Hble
Panbl npoussoaHble 1 AnddepeHumansl BoiCLUMX MOPSAKOB 7
ANnst PYHKUMN MHOTUX NEepeMeHHbIX.
Teopusa BepoATHOCTU Ceonctea yHKUMI, oucdepeHumpyembIx Ha 7
uHTepBane: Teopembl Pons, INarpaHxa, Koww.
PackpbiTie HeonpeaeneHHOCTER No NpaBuny 8
MaTtemaTtunyeckas NonuTans.
cTaTtucTunka dopmyna Tennopa ansa yHKUUM O4HON NepeMeHHON.
v ap.
JlnHenHas anrebpa BbIMOMHEHWEe Yucnosble pagbl C NONOXUTENbHBIMU YIIEHAMMU. 4
JOMaLLUHUX 3aaaHui Mpur3Haku cxogMMOCTN: HEOOXOOUMbIN, CPaBHEHUS.
BekTopHasi anrebpa HocTtaTouHble npuaHaku: lanambepa, pagukanbHbIn 4
npu3Hak Koww, nHterpanbHbIi NpusHak.
AHanuTuyeckasa reomeTpus 3
BeeneHuve B 3
MaTemMaTU4eCKU aHanms
OnddepeHunansHoe 3
ncymcrexHme
WHTerpanbHoe 3
ncYmcreHme
OnddepeHunansHbie 3
ypaBHEHMS
Pagbi 3
Teopus BEPOSATHOCTM 3
Martematuyeckas 3
cTaTUcCTuKa
WTtoro 3a cemectp: | 265
Kypc 2
JInHeliHas anre6pa camMocCTosiTENbHOE MepBoobpa3sHasi u HeonpeaeneHHbI UHTerpan. 1

BekTtopHas anre6pa

AHanuTtuyeckas reomeTpud

BBenenue B

n3yvyeHmne martepumana

Onepatop UHTErpnpoBaHus 1 ero cBorcTea. Tabnuua
OCHOBHbIX (DOPMYJT UHTErPUPOBAHUS. 3ameHa
nepeMeHHbIX B HEONpeaeneHHOM uHTerpare.
MHTerpmpoBaHue rno 4actam.

OnpepgeneHHbI uHTerpan. ®opmyna HetoToHa-
JleitbHuua. Teopema o NPOM3BOAHOW MHTErpana rno
BepxHeMy npegeny. 3ameHa nepemMeHHON B
onpefeneHHOM UHTerpane u MHTErpupoBaHmne no
yacTam.




MaTeMaTU4Yeckui aHanm3
7. OuddepeHumnansHoe nogrotoeka k M3 BbluncneHmne nponsBoaHbIX YUCIOBOW OYHKLUUN O4HON 1
UCYMCIIEHME nepemMeHHON, NapaMeTpUYECKnX 3aAaHHbIX PyHKUMNA,
WHTerpansHoe HesABHO 3afaHHbIX yHKUMI. Jlorapudgmmuyeckoe 1
ncuncnexHve andpdepeHLmpoBaHue.
[nddepenunanbhble BblqmcneHMEe NPOW3BOAHON CHOXHOW (DYHKLUM OOHOW 1
ypaBHeHs nepemeHHoun. BeluncneHve npomsBogHbIX 1 5
AnddepeHumnanos BbICLLIMX NOPSAKOB OLHOW 1
Psaabi HECKONbKMX NepeMEHHbIX. 1
8. JlnHenHas anrebpa BbIinonHeHue PP PacuyeTHo-rpacunyeckas pabota 1
BekTopHasi anrebpa 1
Teopusa BepoATHOCTU 1
MaTematunyeckas 1
cTaTucTuka
9. AHanutuyeckas reomeTpus | BbiNOMHEHWe JInHenHble anddepeHumnansHbie ypaBHeHus | nopsaka. 1
AOMaLLHNUX 3adaHui YpaBHeHus bepHynnu.
BeepeHve B YpaBHeHus BbicLuMX nopsakos. 3apada Koww. MoHatue 1
MaTeMaTUyYecKuit aHanmsa 0 KpaeBbIX 3agadax. MHTerpuposarune 1Y,
JonycKaloLmx NoHvxkeHne nopsaka. Mpumepsl
AnddpepenumantHoe cbwsi%cmx " GKOHOMI/ILIeCKVI)F() 3ajau, EpVIBCF))}:lﬂLIJ,VIX K 1
ncumcrnexme
ay.
WHTerpanbHoe 1
ncumcrieHme
10. | OndbdepeHunanscHbie noAroToBKa K e3x _1 1
ypaBHEHMS KOHTpOnbHbIM paboTam
(TecTupoBaHmio) Pasnoxutb B pag MaknopeHa hyHKUMo 9x
Pagbi f() -2,-2<x<0 1
2%, 0<x<2
PyHKUMA pasnoxeHa Ha
Teopust BEPOATHOCTM [_ 2;2] 5 1
oTpeske B TPUroHoMeTpu4eckui psig dypbe.
OTOT pAg B TOYke x=0 CXO0AnTCH K
Pasnoxutb B pag Pypbe no cuHycam yHKLUMI0 1
Matematuyeckas . 3 0<x<2
cTaTMCTHKa (x) {0’ 2 <x<5
11. | JluHenHas anrebpa noaroToBKa K 3a4€Ty/ Onpegenutenu 2-ro n 3-ro Nopsiaka n Ux OCHOBHbIE 1
3K3aMeHy CBOWCTBA.
BekTophas anrebpa MwuHop u anrebpaunyeckoe gononHeHue. Pasnoxexue 1
onpefenuTensi No anemMeHTam CTpoKM unu ctonodua.
MoHsiTne 06 onpepenuTtene n-ro nopsigka. Ero
AHanuTuyeckasa reomeTpus BBIUMCIEHME. 1
CucTtembl NnuHenHbIX ypaBHeHun. ®opmynbl Kpamepa.
BeeneHuve B Matpuupl, nx Bugsl. Onepaumm Hag MaTpuuamm n nx 1
MaTemaTUyecKknii aHanms CBONCTBA.
LnddepenunanbHoe Ob6patHasa maTtpuua. Ee BblumcneHme. 1
UCUMCTIEHME PelueHvie cucTem NuHeHbIX ypaBHEHUI C MOMOLLbIO
obpaTtHoi maTpuubl.
ViiTerpanbHoe PaHr maTpuLsl. Teopema KpoHekepa- Kanenu. 1
ncymcreHme MeToz laycca.
AndbdepeHunansHbie BekTopbl. JIMHeliHble onepauuy Haj BEeKTopamm 1 nx 1
ypaBHeHus CBONCTBA.
n TA.
WUtoro 3a cemecTtp: | 27
Wrtoro: | 292

5. MeToauuyeckue ykaszaHusl Ansi oGy4arowmxcs No 0CBOEHUI0 AUCLUNIIMHBLI (Moayns)

1. MeToaunyeckue ykasaHusi npu paboTe Ha nekuum

[o nekumn cTyaeHT AOSMKEH MPOCMOTPETb Y4EOHO-METOONYECKYIO U HAyYHYO NUTepaTypy No TeMe nekumm
Ans Toro, 4YTobbl UMETL NpeacTaBneHne o npobrnemax, KoTopble OyayT NOAHATHI B NEKLMU.

Mepen HavanoMm nekumn obyvarowmMcs cooblliaeTcs Tema Jfekuuu, nnaH, BOMpochl, noanexaiiue
pPacCMOTPEHNIO, [A0BOASATCS OCHOBHblE NUTEPATypHble WCTOYHUKM. Becb yuyebHbIi maTepuan, coobliaembli
npenogasaTenemM, OOMKEH He NpocTo npocnywunBatbes. OH OOMmKeH OblTb akTUBHO BOCMPUHSAT, T. €. YCIbILIaH,
OCMBbICIEH, MOHAT, 3admkcupoBaH Ha Bymare u 3akpenneH B namatu. Mpuctynas Kk cnywaHuio HOBOro y4yebHoro
mMaTtepuana, norne3Ho MbICIIEHHO YCTAHOBUTL €ro CBS3b C paHee U3ydeHHbIM. Creast 3a TEXHWKOW YTEHUSI NeKLum
(aKUEHT Ha CcyLLEeCTBEHHOM, MOBbILUEHWE TOHA, W3MEHeHWe puTMa, naysa K T. n.), HeobxoauMo Bcnep 3a
npenofasaTtefnieM YMeTb BbIAENATb OCHOBHbIE KaTEropuu, 3akOHbl M ONpefensiTb UX CoAepxaHue, npobrnemsl,




npegnonaratb UX BO3MOXHblEe pelleHnd, OoKa3aTesibCTBa U BblBOAbI. OcyLIJ,eCTBJ'IFlFl Takyro pa60Ty, MO>XHO
3HauYMTEeNbHO o06neryntb cebe noHMMaHue yqe6Horo mMmaTtepuana, ero KOoHCnektupoBaHue w JanbHenwee
n3ydyeHue.

2. MeToguyeckne yKkasaHusi Nnpy NOAroToBke U pabote Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckme 3aHATUS MO AUCUUNMAMHE NPOBOAATCA B LUEnaX BblpaboTKM NPaKTUYECKUX YMEHUA W
NpUobpeTeHNs HaBbLIKOB B peLleHNM NPOdECCUOHANbHLIX 3adau.

MoarotoBka oby4arowerocs K NpakTM4eCcKoMy 3aHATUIO MPOM3BOAUTCS MO BOMpocaMm, pa3paboTaHHbIM Ansi
KakOom Tembl NPaKTUYECKUX 3aHAaTUA u (unu) nekuuin. B npouecce noaroToBKM K MPAKTUYECKUM 3aHATUSIM,
HeobxoaumMo 06paTuTb 0cO00E BHUMAHNE Ha CaMOCTOSATENbHOE N3yYeHMe PEKOMEHOOBAHHOM NUTepaTypbl.

PaboTta cTyOgeHTOB BO BpeMsi MPaKTUYECKOro 3aHATMS OCYLLECTBMSETCA Ha OCHOBE 3adaHuKi, KoTopble
BblgaloTcsi oOyvaloWwmumcss B Havane unum BO BpeMsi 3aHATMS. Ha npakTMdecKkux 3aHAaATMAX MpUMBETCTBYETCS
aKTUBHOE y4acTune B OBCYyXAEHUM KOHKPETHbIX CUTYaLnini, CNOCOBHOCTb HA OCHOBE MOMYYEHHbIX 3HAHWA HAXO4WTb
Hanbonee adpPEKTMBHbIE PELLUEHUA MOCTaBMEHHbIX MPOGneM, yMeTb HaxXxOA4WTb MOMNE3Hbl AOMOMHUTENbHbIN
MaTepuan no TemaTuke 3aHATMWA. Ha npaktnyeckux 3aHaTuAx obydarolimecss OOmMKHbI yMeTb BbipaboTtaTb
onpeaeneHHble peleHns no obo3HayeHHon npobneme. B 3aBUCMMOCTU OT CMNOXHOCTW npeanaraemMbiX 3agaHum,
uenen 3aHATMsA, obLen NnoaroToBkM obyvaloLMXCa npenoaaBaTenb MOXET noackasartb 00yyarowmMMcsa anroputm
peLleHnsa unu nepeoe OeWCTBUe, UK ykasaTb obLllee HanpaBreHue paccyXaeHun. [lonyyeHHble pesynbTaThl
obcyxxagalTcst ¢ NO3NLUN NX agekBaTHOCTU U 3 AEKTMBHOCTN B PACCMOTPEHHOM CUTYaLIUN.

3. MeTopgunyeckue ykasaHusi N0 caMocTosiTeNibHOM paboTte

OpraHusaumsa camocToATeNbHON paboTbl 0DyYaOLWMXCA OPUEHTUPYETCA Ha aKTMBHbIe METOAbl OBMageHus
3HaHUSIMK, pa3BUTME TBOPYECKNX CMOCOBHOCTEN, Nepexo OT MOTOYHOrO K MHANBUAYaNnM3npoBaHHOMY OByYeHMto C
yyeTom notpebHOCTeln 1 BO3MOXHOCTel obyyatoLuerocs.

CamocTtosaTenbHas pabota ¢ yyebHukamy, y4ebGHbIMM MOCOOMAMW, HAy4YHOW, CMPaBOYHOW nUTepaTypown,
mMaTepuanamm nepvoguyvecknx msgaHui u MiHtepHeta siBnaetca Haubonee addeKkTMBHbIM METOAOM MOMyYeHus
OOMONHUTENbHBLIX 3HAHMKW, MO3BOMSET 3HaYUTENbHO aKTMBM3MPOBAaTb MPOLECC OBfageHus WHdopmaumen,
cnocobcTByeT 6onee rnmybokomy yCBOEHMIO u3ydyaemoro matepuana. Bce HOBble MOHATUS MO u3yvyaemon Teme
HeobXx0AMMO BblyYNTb HAU3YCTb.

CamocTosaTenbHas paboTa peanusyeTcs:

® HENOCpPeaCTBEHHO B NpoLecce ayauTOPHbIX 3aHATUN;

® Ha NeKkumaX, NPakTUYECKMNX 3aHATUSX;

¢ B KOHTaKTe C nNpenogasaTeneM BHE paMOK pacnncaHus;

e Ha KOHCynbTaumsx MO y4ebHbIM BOMpocaMm, B XO4e TBOPYECKMX KOHTaKTOB, MpM MMKBMAALMUK
3a00/KEHHOCTEN, NPY BbINONHEHUN NHAMBUAYamMbHbIX 3a4aHui U T. 4.;

® B METOAMYECKOM KabuHeTe, AOMa, Ha Kadedpe Npw BbIMONTHEHWUM 0BYyYaOLMMCS YH4EOHbIX Y MPAKTUYECKNX
3agau.

OddhekTUBHBIM  CPeACTBOM  OCYLLECTBMEHUd obyyalwmmcs camocTosTenbHoW paboTbl  saBnseTcs
9MNeKTpoHHas WHdopMauMoHHO-0bpa3oBaTenbHas cpega yHuBepcuTeTa, KoTopass obecrneuvBaeT [oOCTyn K
y4yebHbIM nnaHaMm, paboyMm nporpammaM AMCUMMIUH  (MoAynen), MpakTWK, K W3AaHWAM  3NEeKTPOHHbIX
BUBNMOTEYHBIX CUCTEM.

4. MeToguyeckue ykazaHWsi NpU HaNMCaHUN KOHTPOIIbHOMN paboThl

CTpyKkTypa KOHTPOSbHOM paboThl:

* TUTYIbHBIA NUCT,

* codepaHne KOHTPONbHOM paboThl,

* OCHOBHas 4YacCTb KOHTPONbHOWN paboThl,

* BbIBOAbI Mo paborTe,

* CMMCOK NCMOSb30BaHHOWN NUTEPaTypbI.

O61bem koHTpOnbHOM paboTbl A0 15 cTpaHWL MaWMNHONUCHOro TekcTa Yepes 1.5 nHTepsana. B koHTponbHoN
paboTe AOMKHO ObITb OTPaXKEHO yMEHWe CucTemMaTu3npoBaTb, aHanu3uposaTtb, o6obwaTtb, genatb BbiBOAbl U
CBS13bIBaTb TEOPETUYECKNE 3HAHUS C NPaKTUKoN. B TekcTe He06X0AMMO BblAENUTb OCHOBHbIE MAEN U NPEASIOXKUTb
COOCTBEHHOE OTHOLUEHME K HWUM, OCHOBHblE MOMOXEeHUss paboTbl XenaTtenbHO WNNICTPUPOBaTb CBOUMM
npumepamu. B TekcTte HeobxoaMMo AenaTb CCbINIKM Ha UCMONb3OBaHHYO NMTepaTypy C ykasaHuwem cTpaHuu. B
KOHTPOSbHON paboTe AO0MKHbI aKTUBHO UCMONb30BaTbCA HE MeHee 3 UCTOYHMKOB.

6. lMepeyeHb yyeObHOM NUTepaTypbl N yH4EOHO-METOAUYECKOrO obecneyeHusi ANs CaMoCTOATENIbHOMN

paboThbl
Tabnuua 11
KHuxHbl | Jlutepatypa
n oHa
(K®) ansa
ABTOp(bI), HAUMEHOBaHUe, MeCTO, Froa u3aaHusa nnm camoc
Ne n/n (ecnu ecTb, ykasaTtb «rpud») 3ANeKTpo yqeﬂGHa T.
H. pa6oTt
pecypc bl
(3P)




1. KopHdpenba, C.I'. [1ByxypOBHEBbIE 3a4aHWs MO BbICLLEN MaTeMaTUKe A5is CTyAeHTOB |
Kypca : y4eb.-metog.nocobue / C. . KopHdenba; Camap.roc.TexH.yH-T, MpuknagHas 3p
MaTemaTtuka 1 MHpopMaTuka .- 2-e n3g..- Camapa, 2013.- 92 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||897

2. BeHruna, T.A. CTaTMCTUYECKMIN aHanmM3 akcnepMMeHTanbHbIX AaHHbIX : y4eb. nocobre
/ T. A. BeHrvHa, B. I'. Capkucos, J1. H. CmupHoBsa; Camap.roc.TexH.yH-T, Beicluas
maTtemaTuka u npuknagHasa nHdopmaTtuka.- Camapa, 2017.- 73 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2787

9P +

3. Ky6biwkuHa, C.H. BeegeHune B aHanus. duddepeHumpoBaHme dyHKUMI : y4eb.-meTos.
noco6ue / C. H. KybbiwknHa, E. KO. ApnaHoa; Camap.roc.TexH.yH-T, MNpuknagHas

. oP
maTtemaTuka u nHgopmatuka.- Camapa, 2015.- 59 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|2252

4. Espokumos, M.A. C6opHVK 3agady no BbiCLLeNn MaTeMaTuke.TecToBble MeToabl
KOHTpOnSA 3HaHUW : y4eb. nocobue / M. A. Esgoknmos, J1. A. MypaTosa, J1. B.
Jlumarosa; Camap.roc.TexH.yH-T, Beicluas maTtemaTtuka v npyknagHasi uHdopmartmka.- oP +
Camapa, 2015.- 78 c..- Pexvm gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|3075

5. Esgokumos, M.A. BeegeHne B matemaTn4eckmi
aHanu3.TeopusMHoxecTB.OTOBpaxeHns. Teopusanpeaenos.BeluncneHnenpeaenos.He
npepbIBHOCTb hyHKUMI : y4eb.nocobue / M. A. EBgokmumos, J1. . Bonkosa, E. A. 3P
ParikoB; Camap.roc.TexH.yH-T, Beicluaa maTemaTuka 1 npmknagHas nHgopmartumka.-
Camapa, 2013.- 140 c..- Pexum pgocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||870

6. EBpokmmoB, M.A. JluHeliHas anrebpa u aHanuTnyeckas reomeTpus : y4eb.nocobue /
M. A. EBgokumos, E. 1O. Yekotuno; Camap.roc.TexH.yH-T, Beicluas maTtemaTuka n
npuknagHas nHdopmartmka.- Camapa, 2013.- 291 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||871

9P +

7. TapaceHko, A.B. O6bikHOBeHHblE anddepeHumanbHblie ypaBHeHus : yueb. nocobue /
A. B. TapaceHko, W. IN. Eroposa; Camap.roc.texH.yH-T, Bbicluas matemartuka.-

. P
Camapa, 2019.- 94 c..- Pexum gocTtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3629

8. Ky6biwkuHa, C.H. BBegeHue B aHanua. AnddepeHumpoBaHme yHKUMI : y4eb.-meTos.
noco6ue / C. H. KybbiwknHa, E. KO. ApnaHoBa; Camap.roc.TexH.yH-T, MNpuknagHas
matemaTtuka n nHgopmatuka.- Camapa, 2015.- 59 c..- Pexvm goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2252

9. OnddepeHumanbHbie ypaBHEHNS! B YAaCTHBIX MPOU3BOAHbIX : METOZ,. yka3aHus /
Camap.roc.TexH.yH-T, Bbiclias matemaTtuka; cocT. B. I'. 'ymepos [u ap.].- Camapa,

. oP
2018.- 58 c..- Pexxum pgoctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3240

10. 3apaHusa Ana noaroToBKM K M3YYEHMIO Kypca BbICLLE MaTeMaThku : y4eb.-
meTtoa.nocobue / Camap.roc.TexH.yH-T, lNpuknagHaa matemaTtvika n MHOpMaThKa; 3P
coct. C. . KopHpenba.- Camapa, 2013.- 59 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||896

11. KopHdpenba, C.I'. AuddepeHumansHble ypaBHeHus. Pagbl. Teopus BEpOSiTHOCTEW :
npaktukym / C. I'. KopHdbenba, H. H. Monos; Camap.roc.TexH.yH-T, MpuknagHas 3P
matemaTuka n nHdopmartuka.- Camapa, 2014.- 101 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2087

12. Ky6biwkuHa, C.H. TpeHMpoBoOYHbIE TECTLI MO Kypcy matemaTtukui. Y. 1 : yyeb.-meTop.
noco6ue / C. H. KybbiwknHa, E. 0. ApnaHoBa, E. A. Tapacosa; Camap.roc.TEXH.yH-T,
MpuknagHas matemaTtuka n nHdopmaTuka.- Camapa, 2018.- 73 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samagtul|elib||3376

9P +

13. PapgueHko, B.IM. Anrebpa 1 reomeTpus : cb6. 3agad ¢ peweHusimm / B. T. PagyeHko, O.
C. AdaHacbeBa, E. B. HeboruHa; Camap.roc.TexH.yH-T, lNpuknagHas matemaTvika u 3P
nHpopmaTuka.- Camapa, 2018.- 103 c..- Pexxkum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3336

Hocmyn obyyarowuxcs k OP HTb Caml TY (elib.samgtu.ru) ocywecmensgemcsi nocpedcmeom 3571eKMPOHHOU
UHGhopmayuoHHoOU obpaszoeameribHOU cpedbl yHugepcumema u catima HTb Caml TY no no2uHy u naporsio.

7. I'Iepequb MHCbOpMaLIMOHHbIX TEeXHONOrun, ncnonb3yeMbIX NpU ocyllecTBIlieHUN 06pasoBaTeanoro
npouecca no gucuunrimHe (MO,D,anO), BKIKO4Yas nepe4vyeHb NporpaMmmMHoOro oGecneyeHus

Mpn NPoBeAEeHUN  NEKUMOHHbIX  3aHATUN ucrnonb3yeTcsa MynbTUMeauHoe  obopygoBaHue.
OpraHunsoBaHo B3ammogencTene obyvarollerocs W npenogasaTens C  WUCMNOMb30BaHMEM  3MEKTPOHHOM
nHdopmaLMoHHOW 06pa3oBaTenbHON Cpeabl yHMBepcuTeTa.

MporpammHoe obecnevyeHue

Tabnuua 12
CtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6napgarens npoucxoxaeHus
HasBaHue (NMueH3noHHoe nnn cBob6oaHO
n/n (npounssoguTtens) (nHOCTpaHHOE nnn
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBOOOJHO pacnpocTpaHsiemoe The Document Foundation WHOCTPaHHoe



https://elib.samgtu.ru/getinfo?uid=els_
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2787
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2252
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3075
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||870
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||871
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3629
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2252
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3240
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||896
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||2087
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3376
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3336

2. |LibreOffice Impress cBOOOJHO pacnpocTpaHsieMoe The Document Foundation WHOCTPaHHoe
3. |LibreOffice Calc cBOOOJHO pacnpocTpaHsiemMoe The Document Foundation WHOCTPaHHoe
4. |Adobe Reader cBob0HO pacnpocTpaHsemoe Adobe Systems Incorporated WHOCTpaHHoe
5. |CnpaBo4yHo-npaBoBas NULEH3NOHHOE HMO «BMWA» oTeyecTBeHHoe
cuctema «KoHcynbTaHT
Mnocy
. |AuTtnBMpyc Kacnepckoro NULEH3NMOHHOE Jlabopatopusa Kacnepckoro OTEeYECTBEHHOE
7. |Anpekc.bpaysep cB0obOAHO pacnpocTpaHsemoe Anpekc OTeYeCTBEHHOe
https://browser.yandex.com
8. |Apxusartop 7-Zip cBob0oAHO pacnpocTpaHsemoe 7-zip.org WMHOCTpaHHoe
9. |K-Lite Codec Pack cBoboaHoO pacnpocTpaHsemoe CODEC GUIDE WHOCTpaHHoe
https://codecguide.com

8. lMepeyeHb pecypcoB NH(POPMALUMOHHO-TENIEKOMMYHUKaLMOHHON ceTu «MHTepHeT», npodeccnoHanbHbIX

6a3 AaHHbIX, MH(POPMALIMOHHO-CMPaBO4YHbIX CUCTEM

Tabnuya 13
I:‘;:”_I HanmeHoBaHue KpaTkoe onucaHue Pexum poctyna
1 | OnekTpoHHO-6MbnMoTeyHasa cuctema OneKTpoHHO-6MbnnoTeyHas http://www.iprbookshop.ru/
IPRbooks cuctema
2 | OneKTpoHHO-6MbnmoTeyvHasi cuctema OnekTpoHHasa bubnunoTeka https://elib.samgtu.ru/
Caml'TY Caml'TY
3 |eLIBRARY.RU Hay4Has anekTpoHHas http://www.elibrary.ru/
bubnunoteka

9. OnucaHue MaTepuanbHO-TeXHUYECKOW 6a3bl, HEOO6XO0AMMOW ANA OCYyLUeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gUcuuninHe

NekunoHHbIe 3aHATUA

AyamTopun Ans NEKUMOHHbIX 3aHATUMA YKOMMNIIEKTOBaHbI Mebenblo U TEXHUYECKUMN CpeacTBaMm obydeHuns,
cnyXawummn ans npeactasneHns yyebHonm uHgopmauum 6onbwion ayautopum (Habopbl OEMOHCTPaLUOHHOTO
obopynoBaHusi (MPOEKTOpP, 3KPaH, KOMMbIOTEP/HOYTOYK).

MpakTnyeckune 3aHATUA
AyaouTtopun ans npakTMY4eCckUX 3aHsATUI YKOMMIIEKTOBAHbI CNELManM3MpoBaHHON MeBernbio N TEXHUYECKUMU
cpeacTBaMmu 0byyeHus (NPOEKTop, aKpaH, KOMMbLITEP/HOYTOYK).

CamocTtosaTenbHas pabora

MomelleHMs AN caMOCTOSATENbHOM paboTbl OCHALLEHbl KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbIO
MOOKIIOYEHNsT K CeTU «WMHTEpHET» M [AOCTYNOM K 3MEKTPOHHOW WHGOpMaLMOHHO-06pa3oBaTenbHOM cpeae
Caml'TY:

e METOAMYECKUI KabUHET (aya. 9).

10. doHA OLEHOYHbIX CPeACTB MO AUCLIUMMIIMHE

doHA OLEHOYHbIX cpencts And npoBedeHusa TeKywero KOHTpOosd ycneBaeMoCTn WU npomex(yTquon
atTectauum npencrtasiieH B rlpVIJ'IO)KeHVIVI 1.

lMonNHbIN  KOMMMEKT KOHTPOJIbHbIX 3aJaHUN NN MHbIX mMmaTtepunanos, HeobXxooMMbIX AN OUeHUBaHUS
pes3yrnbTaTtoB O6y‘-IeHVIFI no agucuuninnHe, npakTuke XpaHUTcA Ha Kacbe,qpe—paspa60THV|Ke B 6yMa)KHOM n
ONMEKTPOHHOM BUAe.




MpunoxeHwne 1

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

no gucumnnuHe

B1.0.02.01 «Bbicwiaa maTemMaTuka»

Koa n HanpaBneHne noaroToBKu
(cneunanbHOCTL)

HanpaBneHHoCTb (Nnpocdmnb)
Keanudumkauyusn

Popma o6yueHusn

Nog Hayana NnoAroToBKU
Bbinyckarowas kadegpa
Kadeagpa-paspaboTumk
O6bemM AUCUUNNUHGI, Y. / 3.e.

Popma KOHTpOIA (NpomexyTovHas
aTrecrtaums)

08.03.01 CtpoutenLcTBO

Tennora3ocHabxeHue N BEHTUNALUA

6akanaBp

OYHO-3a04Hasn

2021
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CTpoutenbcTBO

360/10

3K3aMeH, KOHTpOoNnbHas paboTa, 3K3aMeH,
KOHTpoONnbHasA paboTa, 3a4eT




1. MNMepeyeHb KOMNETEHUMNA, UHOANKATOPOB AOCTMXKEHUSI KOMMETEHUUI U NPU3HAKOB NPOoSBNeHUs
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 CUCTEMHBbIN KPUTUYECKUI aHanm3 n CUCTEMHOrO aHanuaa
noaxod Ans peleHust obobLiaeT pesynbTaThl
NOCTaBMEHHbIX 3aga4 aHanusa ans peLueHns
NOCTaBIEHHOWN 3a4a4n
npo-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
aHanu3 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 U TEXHUYECKMX
HaykK, a Takke MaTeMaTU4eCcKoro
annapara

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

3HaTtb: basoBble ans
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

Bnapetb: MeTtogukon
npeacTaBnennsi 6a3oBbIx Ans
npodeccrnoHansHon cdepbl
dm3nyecknx NpoLeccos U
SABNEHUI B BUAe
MaTemaTnyecKkoro(mx)
ypaBHeHus ()

na-6 onk-1

BbinonHseT peweHne
WNHXXEHEPHbIX 33434 C MOMOLLbIHO
MaTeMaTnyeckoro annapara
BEKTOPHOM anrebpbl,
aHanMTUYeCcKom 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,
aHanmUTUYeCKOn reoMeTpun n
MaTeMaTU4yecKoro aHanmsa

B6 OINK-1.6

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

na-7 onk-1

BeinonHseT peleHne
YypaBHEHMWN, OMUCbIBAIOLLNX
OCHOBHbIE hmaunyeckune
npoLecchl, C NPUMEHEHNEM
METO0B NMHENHOM 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, ¢
npYMeHeHneM 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
[} I~ ®© () © X ©
¥ X o = ) oo | = s (S
s | 8| 88 |22 | 2,3 335|208 _ | =8| 2ZE
T o I Q T = oS 0%y ol o223 5 s O S o
SY | 8¢ 22 |SE2| 225| 85|22 & 3t £ = | MpomexyTouHas
Koa u 22 | E2| §3 | 3883|258 28|85 & S S ®© aTTecTaums
S5|%5| 58 | $5z|855| ¢5|8Fg & | 23 L6
UHAMKaTop =E® | a°© S = q)|_(0'§‘ o Eg? g 53 E;
OOCTUXKEHUSA %~ | 585 5 < o @ =
KOMneTeHuun
KoHTponbHble paboTbl, MpakTuyeckue sagaHus 3K3aMeH,
KOHTpoOnbHas
paboTa, 3Kk3ameH,
KOHTpOnbHas
paborTa, 3aver
V-4 OMK-1 34 34 34 OlK-|34 OIK-|{34 OlK-| 34 34 34 34 34 34 OlNK-1.4
OMnK- |OMK- 1.4 1.4 1.4 OlMK- | ONK- | OMK- | OrK- | OrK- Y4 OMNK-1.4




14 (14 |v4 va va 14 [14 [14 |14 |14 B4 ONK-1.4
va v4 |OMK-1.4|0MK-1.4|0MK-1.4|v4 |va |va |va |va
OMK- |OrK- |B4 B4 B4 OfK- | OMK- | OMK- | OMK- | OMk-
14 |14 |OMNK-14|ONK-1.4|0MK-1.4|1.4 |14 |14 |14 |14
B4 B4 B4 |B4 |B4 |B4 |Ba
OMK-  |OMK- OfK- | OMK- | OMK- | OMK- | OMk-
14 |14 14 |14 |14 |14 |14
36 36 36 |36 |36 |36 |36
OMK- |ONK- | a6 k|36 o1k | 36 omi.| 07K | ONK- | OMK- | onk- | ork-
L6 |16 oo 2 > 16 |16 |16 |16 |16
V6 v6 |LS e e vée |v6 |v6 |ve |ve 36 OMK-1.6
a6 onk-1 ok fomk- X2 28 ¥ | ok | ork- | Onk- | OMK- | OMk- |v6 OMK-1.6
e N FU P e
onKk- |onk- |ONK-1.6|OMNK-1.6/ONK-1.6\ qrw | onik- | OMK- | Ork- | ork-
16 |16 16 |16 |16 |16 |16
37 37 37 |37 |37 |37 |a7
OMK- |ONK- |0 s |a7 ok | a7 omi.| O | ONK- | OMK- | ok | ork-
L7 |7 37 7 o 17 |17 |17 |17 |17
7 vz L v v vi |yt |vr |vyr |vyr 37 OMK-1.7
a7 onk1 |onk- fonk- (A 12 ¥ | OMK- | OMK- | OMK- | OMK- | OMk-— [Y7 OMK-1.7
é.? é.? ONL7) OTIK-1.7| OTIK-L. é’Y éj éj éj éj B7 OMK-1.7
7 7 7 7 7 7 7
onk- |onk- |ONK-1.7|ONK-L.7I0NK-L.7\ qrwe | onik- | OMK- | OnK- | ork-
17 |17 17 |17 |17 |17 |17
38 38 38 |38 |38 |38 |38
OMK-  |ONK- | 5 ok |ss o1k | 38 omi.| O | OMK- | OMK- | Ok | OrK-
18 |18 |00 8 > 18 |18 |18 |18 |18
V8 vg |1 " e ve |ve |vs8 |vys |8 38 OMK-1.8
s onk1 |onk- fonk- (8 T8 198 | onk- | onk- | onk- | onk- | onk- |8 onk-1.8
18 |18 |pP8SNABIDINIS) 15 11 |18 |18 |18 B8 OK-1.8
B8 B8 B8 |B8 |BS |B8S |BS8
onKk- |onk- |ONK-1.8|OMNK-1.8|ONK-1.8\ o | orik- | OMK- | OMK- | Onk-
18 |18 18 |18 |18 |18 |18
31 31 |31 |31 |3
Ma-1 YK-1 i”ly'(' K- ‘I”ly'(' i”ly'(' f11yK' VK- | VK- | VK- | VK- f11yK' 31 YK-1.1
: 11 |- : : 11 |11 |11 |11 |E
V1 vi vyl |yl | Vi
VIVK- |VK- [YIYK- [Y1VK- |Y1YK- | VK- | vk | vk | vk | y1vk-
mmevis b2 L2 |12 1.2 1.2 12 |12 |12 |12 |12 Y1 YK-1.2
B1YK- [B1 |B1YK- |[B1YK- [B1YK- |B1 |B1 |B1 |B1 |B1YK |B1YK-12
12 |yk- |12 1.2 1.2 VK- | vk | vk | vk | 1.2
1.2 12 |12 |12 |12

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;
HX1+ X2+2X3 :3 E' X1+2X2'2X3 :].

1.4.

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 OCTanbHbIX CTOPOH KBaapata, ecnu (-1;0) - Touka nepecedeHns ero guaroHanemn.

3.2. laHbl ypaBHEHUs! OOHOM M3 CTOPOH pomba * ~ 3y +10 =0 5nuoi us ero auarowanen X +4¥ - 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. [JaHbl ABe BEPLUMHbI Al- 3;-3) " B(s;- 1) D(4;3)
CocTtaBuTb ypaBHEHMS ero 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.
1) no onpegenexHuto;
2) pasnoXxeHWeM no areMeHTaM BTOPOW CTPOKK, a 3aTeEM MO 3NeMeHTaM TpeTbero ctonbua;
3) co3gaHvMeM Hynew B O4HOWM CTPOKe (UM B OOHOM 13 CTonobuoB).

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 —
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27.

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.



28. OgHopoaHble anddepeHLUnansHble ypaBHEHMS NepPBOro nopsiaka.

29. [BoiiHble nHTerpansl. OCHOBHbIE CBONCTBA.

30. BbluncneHne ABOMHbIX UHTErpanos.

31. [1BonHOM nHTErpan B NOMAsipPHbIX KOOpAMHAaTaX.

32. TpowHble uHterpansl. OCHOBHbIE CBOWCTBA.

33. BbluncneHune TpOMHbIX UHTErpanos.

34. TporHOM NHTErpan B UMNMHAPUYECKNX KOOpAMHaTax.

35. TporiHon nHTerpan B chepmnyeckmx KoopauHaTax.

36. KpuBonuHenHble nHTerpansol.

37. BbluncneHuve kpmBonuHenHblx nHTerpanos. dopmyna MpuHa.

38. To4euyHble 1 MHTepBarbHbIE OLEHKN NapaMeTpOoB pacnpeaeneHnsi reHepasnbHOM COBOKYMHOCTH.

39. lMNpoepka rnnotes. OCHOBHbIE NOHATUSA:HYNEBAsA Y KOHKYpUPYHOLLAsa runoTesbl, OLWNOKM NepBOro

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

obnacTtb. [JMCNepCrOHHbIN aHanms.

40. KoppensiuMoHHO-perpecCcnoHHbIn aHanuns. KoadpumumeHT Koppensaumm, ero CBOMCTBA.

41. KoadhpmumeHT perpeccum, ero CBONCTBa. YpaBHEHME NIMHUNN perpeccun.

42. Obwas cxema 3agavv NMHENHOro NPorpaMmM1MpOBaHUS.

43. Npadhuyecknin metoq pelueHus 3agad Jrl.

44. OnpegeneHve oNTUManbHOro nnaHa.

45. Kakne metogbl cbopa uHopmaumm Bbl 3HaeTe?

46. HasoBute npumeHsieMble Bamu cnocobbl nomcka, KpUTUYECKOro aHanmaa U cuHTesa uHdopmaumm npu
n3ydeHum pasgena «JlmHenHas anrebpay.

47. Kakomn ka4eCTBeHHbIN MeTof cbopa MHOopMaLUn Bbl UCMONBb30OBaNM Npy 3y4eHUn maTemMaTnyeckomn
CTaTUCTUKN?

Bonpockl k 3a4eTy
OCHOBHbIE NOHATUS TEOPUM BEPOSTHOCTEMN.
Knaccuyeckoe n cTatnucTmyeckoe onpegeneHme BeposSiTHOCTEN.
dopmyna nonHon BeposTHocTu. Popmyna bBaneca.
Cny4anHble Benn4YmHbl. YMcnoBble XapakTepuUCTUKM CRyYanHbIX BEMWUYWH.
3akoHbl pacnpegeneHus cnyyYanHblX BENNYMH.
HopmanbHbI 3aKOH pacrnpeneneHus.
PaBHOMepHbI 3aKOH pacripegeneHus.
MokasaTenbHOe pacnpenerneHe.
3akoH [MyaccoHa.
10. BuHOMManbHLIN 3aKOH pacnpeaeneHus.
11. lMpeameT maTtemMaTM4ECKOM CTAaTUCTUKM.
12. TeHepanbHas coBOKYNMHOCTb. Beibopka. BapnaunoHHbIn psa.
13. [mucTorpamma 1 NOMMIoH.
14. CratucTmyeckue xapakTepucTukM BapuaunoHHbIX psagoB: BbiIbopoyHas cpegHss, BbIbopovHasa amcnepeus.
15. MoMeHTbl BapuaunoHHOro psaa
16. ToyeuHble OLEHKN NapameTpoB pacnpegeneHus reHepanbHON COBOKYMHOCTH.
17. WHTepBanbHble OLEHKN NapamMeTpoB pacrnpeaeneHns reHepanbHON COBOKYMHOCTH.
18. TunoTesa o 3akoHe pacnpegeneHns reHepanbHON COBOKYMHOCTU.
19. TpoBepka rmnoTesbl 0 3aKoHe pacnpeneneHns no KpuTepusm cornacus:
20. Kputepumn lNupcoHa;
21. Kputepun Konmoroposa;
22. Kputepun CTblogeHTa.
23. KoppensauuoHHbIN aHanma.
24. PerpeccuoHHbIN aHanus.
25. [McnepcuoHHbIN aHanus.
26. [llocTaHoBKa 3agayun JIMHENHOro NPorpamMMMpoBaHuUS.
27. O6uwas cxema 3agadv NMMHENHOIO NPOrpaMMUpPOBaHNS.
28. T[padumyecknin metop pelueHus 3agad J1I.
29. OnpepeneHue onTUManbHOro nnaxHa.

©CoNoOOhwWN =
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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)



AHHOTauusa paboyen NnporpamMmmMbl OUCLUNTIUHBI

B1.0.02.01 «Bbicluaga maTtemaTuka»

Koa n HanpaBneHue noarotoBku
(cneumnanbHOCTDL)

HanpaBneHHoCTb (Nnpocmnb)
Keanudukauusa

®dopma obyyeHus

Nog Havyana noaroToBKuU
Bbinyckatowas kadenpa
Kadcdenpa-paspabotumk
O61bem AgMcumnnnuHbl, 4. / 3.e.

dPopma KOHTpOA (NpomexyTovHas
aTTectauus)

08.03.01 CtpoutenbcTBO

MpunoxeHwne 3

TennorasocHabxeHue U BeHTUNALUA

6akanaBp

O4YHO-3ao4Has

2021

CtpoutenbcTBO

CTpoutenbcTBO

360/10

9K3aMeH, KOHTpOJibHasA pa60Ta, 9K3aMeH,
KOHTpPOJIbHaA pa60Ta, 3aveTt

Yac. | Tek. Na6. MpakTnu.
3.e: 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. yac. yac.
3K3aMeH,
1 144 /4 8 - 8 4 115 9 KOHTpOIibHast
paboTta
9K3aMeH,
2 180/5 8 - 8 5 150 9 KOHTpOmnbHas
paboTta
3 36/1 2 - 2 1 27 4 3a4er
3K3aMeH,
KOHTpOIbHasi
Utoro 360/10 18 - 18 10 292 22 paboTa, 3K3ameH,
KOHTpOnbHas
paboTa, 3a4eT
YHuBepcanbHble KOMMNeTeHUUK:
YK-1 CnocobeH ocyLecTBNATL NOWCK, KPUTUYECKUIN aHanmu3 1 CUHTE3 MHpopMaummn, NPUMEHSATb CUCTEMHbIA NMOAXOS,

On4a peweHnda nocTtaBiieHHbIX 3agau

MO-1 YK- | BbinonHseTt nomck Heob6xoammown nHdopmMauum, eé KpuTndeckuin aHanma n obobLiaeT pesdynbTaThl aHanusa ans
1 peLLeHNsl NOCTaBNeHHOM 3ag4a4u

nao-2 YK- Mcnonb3yeT cucTeMHbIN NOAXOA ANS pelleHNs NOCTaBneHHbIX 3aday

1

O6wenpodeccnoHanbHbIe KOMNETEeHUUU:

OrkK-1 CnocobeH peluaTb 3agayn NnpodheCCUoHanbHOM AeATENbHOCTM HAa OCHOBE UCMONb30BaHNS TEOPETUYECKNX U
NPaKTU4ECKMX OCHOB ECTECTBEHHbIX U TEXHNYECKMX HayK, 8 TaKkke MaTeMaTMyeckoro annapara

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

OrK-1 MaTemaTnyeckoro(nx) ypaBHeHus ()

na-6 BbInonHseT peLleHne NHXEeHeEPHbIX 3aa4 C NMOMOLLLI0O MaTeMaTUYECKOro annapata BEKTOpPHOW anrebpbl,

OrK-1 aHanMTUYeCcKon reoMeTpun n MaTeMaTMyecKoro aHanmsa

na-7 BbinonHsaeT pelueHne ypaBHEHUI, OMUCHLIBAIOLLMX OCHOBHbIE n3nyeckme npoLeccsl, C NpUMeHeHUeM MeToa0B

OlK-1 nVHerHoW anredbpbl 1 MaTeMaTUYeCcKoro aHanmaa

na-8 OcyuecTBnsaeT 06paboTKy pacHETHbIX U 3KCMEPUMEHTASNbHbLIX AAHHbIX BEPOSTHOCTHO-CTATUCTUYECKUMN

OrK-1 MeTogamu

MpodeccrnoHanbHbie KOMMNETEHLUUN:

He NpefyCcMOTPeHbI YYEOHbIM NaHOM

CopaepkaHvne AMCUMNINHBI OXBaTbiBAeT KPyr BOMPOCOB MaTeMaTU4eCKOro aHanusa, OCHOB aHanuTUYeCcKon
reoMeTpun, TEOPUN BEPOSITHOCTA M MaTEMATUYECKON CTAaTUCTUKN.




MpenogaeaHne OUCUMMNUHBI NpedycMaTpuBaeT criegylolime ¢opMbl opraHusaumm y4eGHoro npoiecca:
NeKUUmM, NpakTUYeckne 3aHATUS, caMocTosATeNbHas paboTa CcTydeHTa.

Mporpammoit AUCUMUNNMHBI NPeayCMOTPEHbI CrieaytoLLMe BUabl KOHTPOMSA: TEKYLLWIA KOHTPOMb YCrneBaemMocTu
B hopMe NpaKTUYECKMX 3a4aHUIA U KOHTPOSbHBIX PaboT, MPOMEXYTOUHbIN KOHTPOIb B (hOpMe 3a4eTOB U dK3aMeHa.



