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JIucT BHeceHUsI H3MEHEHU I
B PIIJI K.M.04.02 Bricuiasi MaTeMaTHKa

(K00 no yuebHOMY nIaHY, HA36AHUE OUCYUNTIUHDL)

Ceenenus 00 yreep:kaennu Ha 2025/2026 yueOHbIi roa:

YTBEpXKACHA YUYEHBIM COBETOM (hakynbTeTa (U3HUYECKOW KYyJIBTYyphl, €CTECTBO3HAHHS U
MIPUPOAOIIONB30BaHuUs (TIPOTOKOI YueHoro coeta ¢akynbreTa Ne 10 ot 18.03.2025 r.)

s OITOIT 2024 roga nabopa Ha 2025 /2026 yueOHBbIi rox

no HampaiaeHuto noarotopku 20.03.01 TexHocdepHas 06€30MacHOCTh, HAIPABICHHOCTH
(mpodmiib) be3onacHOCTh TEXHOJIOTHYECKHUX TPOIIECCOB U IPOU3BOJICTB

Onobpena Ha 3aceganuu meroanueckoi komuccuu gaxynsrera OKEIT
(mpoTokon Meroanueckor komuccuu dakyapreTa Ne 4 ot 11.03.2025 1.)

OnobOpena  Ha 3acemaHuu npodumpyromIeii/ooecneuusaroweri Kapeapbl TEOIKOJIOTUU U
reorpaduu (mporoxon Ne 7 ot 06.02.2025 r.) 3aB. kadenpoii F0.B. Ynonos
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1 Ieap TUCHUTIITHHBI
B pe3synbrare ocBOCHMS JAHHOM MTHUCIUTLIMHBI Y 00y4aronierocs J0JKHBI ObITh C(HOPMUPOBAHBI
KOMIIETCHIIMH OCHOBHOU MpodeccHOHAIBHON 00pa3oBaTeIbHON MporpaMMbl  OakanaBpuata (manee-

OIIOII): OIIK-1.

ConeprxaHre KOMIETEHIIMI KaK IUIAHUPYEMbIX Pe3yJIbTaTOB OOyYeHUS MO JAUCHUIUIMHE CM. B

Tabiuue 1.

Tabnuma 1 — @opmupyemble KOMIIETEHIIUN, UHAUKATOPHI KOMITIETEHIIUH, 3HAHUS, YMEHHUS,
HaBbIkH (3YB), hopmupyembie TUCIMIUTMHON

KO,I[ N Ha3BaHUEC KOMIIC-
TCHI U

NHaukaTopsl  TOCTHIKEHUS
KOMIICTCHIIMH, 3aKperUIeH-
HbIE 34 JUCLUUIUINHON

3Hanus, ymenus, HaBelku (3YB), dop-
MUPYEMBbIC JUCIUILTAHOM

OIIK-1 Cnocoben yuu-
TBIBATh COBPEMCHHBIC
TEHACHIIUH pa3BUTHSA
TEXHUKU U TEXHOJIOTUH B
obmacTi  TexHOC(HEpHO
0€30IaCHOCTH, H3MEpH-
TEIILPHOM W  BBIYHCIIH-
TENLHOM TEXHHUKH, HH-
(hOpMaInMOHHBIX  TEXHO-
JIOTUA TIPH PEUICHUU TH-
IIOBBIX 3aJad B 00JIacTH
poeCCUOHAIBHON JTesI-
TCIBHOCTH, CBSI3aHHOM C
3alUTOM  OKpYyXKarolen
cpensl U 00eCIeYCHHEM
0C30IMaCHOCTH YEJIOBEKA

OIIK-1.2 Cnocoben yuu-
THIBaTb COBPEMEHHBIC TEH-
JIEHIIUA PA3BUTHUSI TEXHUKH
U TEXHOJOruil B o0nactu
obecrieueHuss  TexHochep-
HOM Oe3omacHOCTH, H3Me-
pUTEIBLHOM W  BBIYUCIIH-
TENbHOW TEXHHUKH, UH(OP-
MallMOHHBIX TEXHOJIOTHI B
cBoel mpodecCHOHATIbHON
JIeSITEIIbBHOCTH

3HaTh:

-3aKOHBI U METOJBl MATEMaTUKH, HE00-
XOJUMBIC JUIS pemieHus mnpodeccro-
HAJIBHBIX 3a/1a4.

Ymers:

-HCIIOJIb30BaTh 3aKOHBI U METOJbI Ma-
TEMaTUKH TpU peleHuu mnpogdeccuo-
HAJIBHBIX 3a/1a4.

Biagers:

-HaBbIKAaMH TIPOBEICHUS MaTeMaTHue-
CKHX pacyeToB NpPH pelIeHUU Mpodec-
CHOHAJIBHBIX 3a/1a4.

2 O0béM M TPYAOEMKOCTHh JAUCHMILIMHBI MO0 BUAAM Y4YeOHBIX 3aHATHI.

D®opMbI NPOMEKYTOYHOM aTTECTALUU

Tabnuua 3 — O6bEM U TPy HI0EMKOCTh TUCIMITIIMHBI 10 BUaM YUYE€OHBIX 3aHATHH

. O0véM  wyacoB mo ¢(opmam
OO0mast TpyJOEMKOCTh U BUJBI y4eOHOW pabOThl MO AMCLHU- N —
IUTMHE, TPOBOJIMMBIE B Pa3HBIX (opMax 0D0 0300 300
1 O0miast Tpy1I0€MKOCTbh JUCIUILIMHBI 324 324
2 KonrakTHast pabora oOyuaromuxcsi ¢ npenojasatenem (mo | 150 18
BHJIaM Y4eOHBIX 3aHATHI) (BCEro)
AynuTopHas pabora (Bcero): 150 18
B TOM YHCIIE!
JIEKINU 60 10
MPAKTUYECKHE 3aHATHI, CEMUHAPbI 90
MPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTUBHOU hopme 45 10
B QJICKTPOHHOU (hopMme
3 CamocrosiTenbHas pabora o0ydaromuxcs (Bcero) 102 293
4 TlpoMexyTouHas aTTecTanus odyvarouierocst — 3k3ameH B 1 | 72 13
u 2 ceMecTpax




3 Y4eOHO-TeMATHYECKHU I IJIAH U COAEPKAHUE U CIIUTIIUHBI

3.1 YuyeOHO-TEMATHYECKUM IJIAH

Tabmauia 4 — YuyeOHO TeMaTHUECKUI IJ1aH

Pazgen u Temsbl amc- | O6- TpynoemkocTh 3aHsTHIi (Yac.) ®DopMBI  TeKY-
E HNUIIHHLI M0 3aHATH- | 1IAs (0]010] 300 1ero KOHTPOJIs
= AM Tpyno- AyauT. 3aHATHS CPC AyaWT. 3aHATHS CPC | u NpOMeKy-
é eM- JICKIIAN MPaKT. JICKIIUH TPAKT. TOYHOH  aTTe-
G=) KOCTb cTanuu ycue-
g (Bcero BaeMOCTH
4ac.)
1 cemectp
1 | Marpuunas anre6- 41 1 1 41 NunuBumy-
pa aNbHOE 3a/1a-
HUE
2 | Teopuss MHOXKECTB, 41 1 1 41 NunuBumy-
JTUCKpETHas Mare- aNbHOE 3a/1a-
MaTuKa HUe
3 | Jluneiinas u Bek- | 41 2 1 41 KonTponbhas
TOpHas anredpa pabora
4 | AnanuTtudeckas 46 2 1 43 KonTponbhas
reOMeTpus paboTta
[IpomexyTouHas 4 DK3aMeH
aTTecTalus
Bceero3a 1 cemectp | 180 6 4 161
2 cemecTp
5 | Marematnueckuii 46 2 2 42 NunuBuny-
aHanu3 aJIBHOE 3a/1a-
HUE
KoHntponbHas
pabota
6 | Teopust BeposiTHO- 45 1 2 42 NunuBumy-
cTel aJbHOE 3aj]a-
HUE
7 | MaremaTtnueckas 44 1 2 41 KonTponbHas
CTaTUCTHKA paborta
[IpomexxyTounas 9 DK3aMeH
aTTecTalus
Bcero 3a 2 cemectp | 144 4 6 125
Hroro 324 10 10 310 13
3.2 Coaep:xaHue 3aHATHH 110 BUIaM y4eOHO# padoThI
Tabnuma 5 — ConepkaHue TUCIUTUTMHBI
Ne HaumeHoBaHue pasje-
Conep:kaHnue 3aHATUA
n/n | Ja, TeMbl JUCHUNJIMHBI
1 cemecmp
Codeporcanue 1eKYuoHH020 Kypca
1 Martpuynas anreGpa [Tonsitre matpuibl. Buasl marpun. Onepanuu HaJl MaTpULIAMU.
Onpenenurenu, UX CBocTBa. MUHOPHI U anredbpandeckue J10-
nojaHeHus. Beruncnenue onpenenutens. Teopema Jlannaca.
2 Teopust MHOXKECTB, AUC- | OCHOBBI TEOPUU MHOXKECTB




HaumeHoBaHue pasje-
Ja, TeMBbI JTHCHHMILIHHBI

Conep:xxaHnue 3aHATHSA

KpeTHasd MaTCMaTUKa

JuckperHas MaTemMaTHKa
KomOunaropuka

JluneitHas u BeKTOpHast
anrebpa

Bekrtopel. Jlunelinbie omepainuu Haja BekTopamu. CkalsipHOE
IIPOU3BE/IEHUE BEKTOPOB, €0 OCHOBHBIE CBOMCTBA, KOOPJAMHATHOE
BBIpO)KEHHE. BEKTOpHOE U CMENIaHHOE IPOU3BEACHUE BEKTOPOB,
UX OCHOBHBIE CBOMCTBA M reomMeTpuueckuil cMmbicia. Koopaunat-
HOE BBIPAKEHHE BEKTOPHOI'O M CMEIIAHHOIO npousBeaeHus. Cu-
cTeMa KOOpAMHAT Ha IUIOCKOCTU. PaccTosiHME MEXIy TOYKaMu,
JIeJIeHUe OTpe3Ka B JAHHOM OTHOLIEHWH. lIpsimas Ha miaockocTH.
Crioco6b1

AHanuTHueckas IeoMeT-
pus

Cuctema KOOpJauHAT Ha TUIOCKOCTH. PaccTossHue MEXTy TOYKaMU,
JIeJIeHUE OTpe3Ka B JaHHOM OTHOIIeHUH. [Ipsmas Ha MIOCKOCTH.
CniocoObI 3a1aHMs. YTOJI MKy IBYMSI IPSIMBIMU.

2 cemecmp

Maremarnueckuii ananus

[TepBooOpasnast (GyHKIMS U HeompeaeleHHbI uHTerpain. Caoii-
CTBa HEOIPEJIEICHHOI0 UHTerpana. Tabinia OCHOBHBIX UHTErpa-
n0B. HenocpencTBeHHOe MHTErpupoBaHue. MeTo 3aMeHbl nepe-
MEHHOM. Meton uHTerpupoBaHus 1o yactaMm; Ilonsatue onpene-
nenHoro uHTerpana; ®opmyna Herorona-JleitOnuna; Beruucie-
HUE TUIOMIAJIeH TUIOCKUX Guryp. Beraucnenue amuHsl 1yru. Bei-
qrclieHUuEe 00beMa Tejla BpalleHUs

Teopus BeposiTHOCTEH

OcHOBHBIE IOHATHSI TEOPUU BeposITHOCTEH. Clly4aiiHble COOBITHSI.
Hcxon, coObITHE, BEPOSITHOCTH COOBITHSA. Anredpa COOBITHH.
Knaccudukanus codbrtuii. CiydaiiHble BEIUYUHBI U CIIOCOOBI UX
onucanus. Kimaccuueckoe orpezenenne BepositHoctu. KomOuHa-
TOpHUKA: pa3sMElICHUs, COUETaHus, MEPECTaHOBKU. DTalbl pelie-
HUS NpuKiIagHon 3agaun. CioyvaiiHble BEIMUMHBL. 3aKOH pacrpe-
JIEJICHUS CIy4YaiiHOM BENIMYMHBIL. JIMCKpETHBIE ClydaiiHbIE BEJIH-
yrHbL. YUCIOBBIE XapaKTEePUCTUKH CIYyYAHBIX BEJIUYUH: MaTeMa-
TUYECKOE OXHUJAHUE, TUCIIEPCHUS, MOMEHTBI, CpEeHEEe KBAJIpaTH-
YECKOe OTKJIOHEHHE. 3aKOH pacIpeesieHHus] BEpOSTHOCTEH Tuc-
KPETHOH CIIyYailHOW BEJIMYUHBI.

Maremarnueckass cTaTH-
CTHUKA

CmutontHOE M BBIOOpOYHOE HaOmoneHus. CTaTUCTUYECKHUE OIICH-
k. TpeGoBaHus, MpeAbSBIseMble K CTATUCTUYECKUM OIEHKaM.
CrarucTuveckoe OlleHHBaHWE. MeTOIbI MMOCTPOCHUS CTATUCTHYC-
CKHX OILICHOK.

Temuwl npaKmuquKux/ceMuHapCKux 3AHAMUL

1 cemecmp

Matpuyunas anredpa

Onepauuu Hag MaTpuiaMu. TpaHCIIOHUPOBAHUE MATPHII.
Breruncnenue onpenenurened merogom Cappyca. Beruncinenue
omnpenenuTeNnei npu noMomu reopemsl Jlamnaca.

HaxosxneHue oOpaTHBIX MaTpull. OJeMeHTapHble NMpeodpa3zoBa-
Hud Haja mMaTpunamu. [IpuBeneHrne MaTpuibl K CTyIIEHYaTOMY BH-
1y. Beluncnenue panra MaTpuibl

anreOpa

2 Teopus MHOXkeCTB, 1ucC- | OCHOBBI TEOPUU MHOXKECTB
KpeTHasi MaTeMaTuKa JluckpeTHas maTeMaTuka
KomOunaropuka
3 JIvHeitHas U BEKTOpHAs Bekrtopel. Jlunelinble omnepanuu Haja BekTopamu. CkalsipHOE

MPOU3BCACHUC BCKTOPOB, €0 OCHOBHLIC CBOI>'ICTB8., KOOPAWHATHOC
BBIPAXKCHHUC. BeKTopHoe 1 CMCIIAaHHOC MPOU3BEACHNEC BCKTOPOB,




Conep:xxaHnue 3aHATHSA

X OCHOBHBIC CBOMCTBa M T'€OMETpHUYCCKUH cMbIci. KoopauHat-
HOE BBIPAXKECHHE BEKTOPHOTO M CMEMIAHHOTO Mpou3BeneHus. Cu-
CcTeMa KOOPAMHAT Ha IUIOCKOCTH. PaccTosiHMEe MEXIy TOYKaMH,
JIEJICHUEe OTpe3Ka B JAHHOM OTHOIICHHH. [IpsiMasi HA TUIOCKOCTH.
CriocoOBbl

Paznuunbie ciocoObl 3a1aHus IPSMON Ha MIOCKOCTH.
HaxoxneHne yria MexIy IOByMsl NPSMBIMH. YCIOBHUS Iapail-
JIENIbHOCTH U NEPIEHIUKYIIAPHOCTH MPSMBIX

HaxoxneHne paccTosiHus OT TOYKU A0 IPSIMOI

2 cemecTp

ITepBooOpasHast (yHKOMS W HeompeaeleHHbI uHTerpain. CBoii-
CTBa HEOIPEeIEHHOr0 HHTerpana. Tabauia OCHOBHBIX MHTErpa-
n0B. HenocpencTBeHHOe MHTErpupoBaHue. MeTo 3aMeHbl nepe-
MEHHOM. Meton uHTerpupoBaHus 1o yactaMm; Ilonsatue onpene-
nenHoro uHterpana; ®@opmyna Herorona-JleitOnuna; Beruucie-
HUE TUIOMIAJIeH TUIOCKUX Guryp. Beraucnenue amuHbl 1yru. Bei-
qrclieHUuEe 00beMa Tesa BpalleHUs

OcHoBHbIE NOHSATHSI TEOpUU BeposiTHOCTEH. CilydaiiHble COOBITHS.
Hcxon, coObiTHE, BEPOSATHOCTH COOBITHSA. Ajredpa COOBITHI.
Knaccugukarus coopitiii. Ciy4aifHble BETHYUHBI U CIIOCOOBI UX
onucanus. Kiaccuueckoe onpenenenue BeposiTHocTH. KomOuna-
TOpUKA: pa3MEILIEHUs, COYETAHUs, NIEPECTAaHOBKU. DTallbl pelie-
HUS NpUKiIagHon 3anaun. CiydyaiiHble BEIMYUHBL. 3aKOH paclpe-
JIeJICHUS CIIyYallHOM BEJIMYMHBL. JIUCKpETHBIE CilydalHbIE BEJIHU-
YUHbI. YUCIIOBBIE XapaKTEPUCTUKH CITyYalHBbIX BEJIUYHUH: MaTEMa-
TUYECKOE OKHUJAHUE, TUCIEPCUsi, MOMEHTBI, CpeIHEee KBaJpaTH-
YeCKOE OTKJIOHEHHME. 3aKOH pacHpellelieHHs] BEPOATHOCTEW IHC-
KPETHOM CITy4aiHOW BEJTMYUHBI.

Ne HaumeHoBaHue pasje-

n/m | Jja, TeMbl JHCHMILIHHBI

4 AHamutnueckas TIE€OMET-
pust

5 MareMaTHuecKuil aHaJIU3

6 Teopus BeposiTHOCTEN

7 Maremaruyeckast craTu-
CTHUKa

CmutontHOe M BBIOOpOYHOE HaOmoneHus. CTaTUCTUYECKHUE OIICH-
k. TpeGoBaHus, MpeAbABIseMble K CTATUCTUYECKUM OIEHKaM.
CrarucTuveckoe OlleHHBaHWE. MeTOIbI MMOCTPOSHUS CTATUCTHYC-
CKHX OILICHOK.

4 IlopsaA0OK OLlCHUBAHMS YCIIEBAEMOCTH U C(POPMHUPOBAHHOCTH
KOMIIETCHIMH O0YYaIOLIerocs B TeKyLlei u MpPOMe:KyTOYHOM

aTrrecranmumu

JIJIst TIOJIOKUTEIIBHOM OIICHKH IO pe3yJibTaTaM OCBOSHUS JUCITUIUIMHEI 00ydaromemMycss Heo0-
XOJIMMO BBITIOJIHUTH BCE€ YCTAaHOBIIEHHBIC BHIBI YueOHOH paboThl. O1ieHKa pe3yIbTaToB paboThI 00Y-
yaromerocs B 6aminax (1mo Bujam) npuBeaeHa B Tadmuie 6.

Tabnuma 6 — bannbTHO-peHTUHTOBas OLIEHKA pe3yIbTaToB yueOHol paboTsl no Bugam (BPC)

1 cemectp
VYuebnas pabota |Cymma  |Buzsl u pe3yabTaThbl OreHka B aTTecTaluu Banst
(BUITBI) G6ammoB  |y4eOHOI pabOTHI
Texymas yueoHas |60 KonTponbHbie paboThl 3a ogay KP ot 1010:20 6anmoB
pabota B cemecTpe (3ammmuTa KOHTPOJIBHON 10 6amoB (IOPOTOBOE 3HAYCHUE) 20- 40
paboThI) 20 OamnoB (MAaKCHMAILHOE 3HAYCHUE)




VYueOHnas padora |Cymma  |Bunsl u pesynbraTs OreHka B aTTecTalluu Bamnel
(BuBI) O6aoB  |y4eOHOM pabOTHI
(2 pabortsr)
WnpuBuayansHoe 3afga- |3a ogHo M3 ot 410:8 6annos 8-15
Hue (2 3a7aHus) 4 6anna (IOpOroBoe 3HAUYCHUE)
8 6ayToB (MakCHMaIbHOE 3HAUCHUE)
Keiic-3amanue 2 6ayuToB (TOPOTOBOE 3HAYCHHE) 2-5
5 6amnoB (MakcHMaIbHOE 3HAUCHHE)
HToro no Texymeii padore B ceMecTpe 30 - 60
IIpomexxyTtounas |40 Pemenue 3anaum 1. 5 6ans10B (MOPOTOBOE 3HAUCHUE) 5-10
aTTecranus (3K3a- 10 6an710B (MaKCHMaITLHOE 3HAYCHUE)
MEH) Pemenue 3amaqn 2. 5 6ayu10B (ITOPOTOBOE 3HAYUCHUE) 5-10
10 6an710B (MaKCHMaITLHOE 3HAYCHUE)
Bompoc 6unera Nel 5 6aJu10B (ITOPOrOBOE 3HAYECHUE) 5-10
10 6anJ10B (MaKkCUMaJIbHOE 3HAYCHHUE)
Bomnpoc 6mnera No2 5 6a/u10B (TTOPOTOBOE 3HAYUCHUE) 5-10
10 6an10B (MaKCHMaIILHOE 3HAUCHUC)
HToro no npomMe:KyTo4HOI aTTecTanuu (3K3aMeHY) 20-4006.
CyMmMapHasi OlleHKa 110 JHCHHILIHHE: CymMa 6aju1oB TeKyIIeH U IPOMEXYTOYHOH aTTecTalluu 50 - 100 6.
2 cemecTp
VYuebHnas padbora |Cymma |Bumbl v pe3ynbTaThl OreHka B aTTecTalluu banst
(BUBI) O6ammoB  |y4eOHOI paboTh (17 nenenp)
Tekymas yueOHas |60 KonTponbHbie paboThI 3a oauy KP ot 1010:20 6amioB

pabota B cemecTpe (3ammTa KOHTPOJILHOH 10 6amioB (IOPOroOBOE 3HAUCHUE) 20- 40
paboThI) 20 OGamioB (MaKCUMaIbHOE 3HAYCHHC)
(2 paboTsl)
WnpuBunyaneHoe 3ama- |3a ogro U3 ot 410:8 6amios 8-15
Hue (2 3a7aHus) 4 6ama (IOporoBoe 3Ha4YCHUE)
8 DaioB (MakcUMallbHOE 3HAUCHHE)
Keiic-3ananue 2 6ayu10B (MOPOTOBOE 3HAYCHHE) 2-5
5 6anioB (MakcUMallbHOE 3HAUEHHE)
HToro no texyuieii padore B ceMecTpe 30 - 60
IIpomexyTtounas |40 Pewenue 3anaun 1. 5 6a/uT0B (ITOPOTOBOE 3HAYCHUE) 5-10
aTTectanus (3K3a- 10 6an0B (MaKCHMaJILHOE 3HAUCHUE)
MeEH) Pemenue 3amaun 2. 5 6a1510B (TOPOTOBOE 3HAUCHUE) 5-10
10 6aa10B (MaKCHMaJIbHOE 3HAYCHNUE)
Bompoc 6uneta Nel 5 6a1510B (TOPOTOBOE 3HAUCHUE) 5-10
10 6an10B (MaKCHMaJIbHOE 3HAYCHUE)
Bompoc 6unera No2 5 6a1510B (TOPOTOBOE 3HAUCHUE) 5-10
10 6aaJ10B (MaKkCHMaJIbHOE 3HAYCHNE)
HToro mo npomMexxyTo4HOM aTTecTAlINU (IK3AMEHY) 20 —40 6.

CyMMapHasi OLeHKA 110 AUCUMIJIMHE:

CyMma 0asuioB TeKyImer U mpomexyrouHoi arrectauu 50 — 100 6.

HToropas oreHka BeICTABJISIETCSI B BEAOMOCTb COTJIaCHO cIeayromemMy ImpaBuily (Ta6m/111a 7)




Tabmuma 7 - Ouenka ypoBHS ¢pOPMUPOBAHHOCTH KOMIIETEHITUN B

MIPOMEKYTOYHOM aTTECTALKU

KpI/ITepI/II/I OIICHUBAHHUA KOMIICTCHIIMH

OOyuaromiuiics He BlIaJeeT TEOPETUYECKUMU OCHOBAMU
JUCLHUIIJIMHBI 1 HAYYHOM TEPMHUHOJIOTMEHN, JEMOHCTPH-
pyeT OTPhIBOYHbIE 3HAHUS, HE COCOOEH peliaTh Mpak-
TUYECKUE 3aJa4d, JAOIIyCKacT MHOXECTBCHHBIE CYIIE-
CTBEHHBIEC OIIMOKM B OTBETAX, HE YMEET HHTEPIPETUPO-
BaTh PE3yJIbTaThl U 1€]1aTh BHIBOJBI.

OOyyaromuiicss BIIaJieeT YAaCTUYHO TEOPETHUYECKUMU
OCHOBaMH JHUCHMIUIMHBI M HAYYHOM TEPMHUHOJIOTHEH,
dbparmMeHTapHO CMOCOOEH peuiaTh MpPaKTUYECKUe 3a/a-
YW, JOMYCKAeT HECKOJbKO CYIIECTBEHHBIX OIIHUOOK pe-
HICHUSIX, MOXET YacTHYHO MHTEPHpPETUPOBATH TOIY-
YEHHBIC PE3yJIbTaThI, TOMYCKAET OMOKHA B BBHIBOJIAX.

O6yqa}0mm7lc;1 BJIaACCT TCOPCTHYCCKMMHU OCHOBaAMM
JUCLHMIIIIMHBI H HEly‘-IHOfI TepMHHOHOFHGﬁ, I'paMOTHO
Hu3jiaract marcpuall, crocobeH peuaTrb IPAKTHYCCKHUC
3ala4yi, HO [JOIIYCKAacT OTACJIbHBLIC HCCYINICCTBCHHBLIC
OIINOKH B HHTCPIIPCTAIUN PE3YJIbTATOB U BbIBOJAAX.

YpoBeHb
MHPOBAHHOCTH
KOMIIETCHIIUHU

HEJIOIYCTUMBII

MOPOTOBBIN

MHOBBIIICHHBIN

cop-

HTorosan
OLICHKA

HEyI0BJIC-
TBOPUTEIHHO

YAOBJIETBO-
PUTEIBHO

XOpOIIO

Onenka mno
100-0a,11bHOM
HIKaJIe

Menee
51 Gamra

51-65

66-85

OOyuaromuiicst B OJIHOW Mepe BIIaJICET TEOPETHUECKHU-
MH OCHOBaMH JWCLMIUIMHBI U HAyYHOH TEPMHUHOJIOTH-
e, TPaMOTHO H3JIaraeT MaTepuall, CIOCOOCH WILIIO-
CTpUpOBaTh OTBET MpUMEpaMu, (akTamu, JIaHHBIMU
HAay4YHBIX I/ICCJ'IGI[OB&HI/I?I, OPUMCHATE TCOPETUYCCKUC
3HAHUS s pellieHus MpakTuYeckux 3anaad. [IpaBuiabHO
HHTEPIPETUPYET IMOJNYUYEHHBIE pPE3YJIbTAaThl U JIEJIAET
000CHOBaHHBIE BBIBOJIBI.

IIPOJIBUHYTHIN

OTIINYHO

86-100

5 MarTepua/ibHO-TeXHMYECKOE U Y4eOHO-MEeTOAuYeCcKoe

o0ecrneyeHre TUCHUILIUHBI
5.1 YueOHnas iuTeparypa

OcHoBHasi yueOHasi IuTEpaTYpa

2.

3.

unaues, B. C. Bricmias marematuka. [lonnbril kype B 2 T. Tom 1 : yueOHUK 1S akaaeMu-
yeckoro OakanaBpuara/ B. C.Illumaues ; non penakuumeit A. H. Tuxonosa. — 4-e u3n.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2019. — 248 c. — (bakanaBp. Akagemuye-
CKUI kypc). —  ISBN 978-5-534-07889-3. - 9BC Opaiit [caliT]. —
URL: https://urait.ru/bcode/434737 (mata obpammenus: 22.01.2021). — TekcT : 2IEKTPOHHBIN
[Munaues, B. C. Bricmas matemaruka. [lomusiit kype B 2 1. Tom 2 : yueOHUK Ui akaJeMH-
yeckoro OakanaBpuara/ B. C.Illumaues ; mox penmakmueit A. H. TuxonoBa. — 4-e wusm.,
ucnp. u gon. — Mocksa : UznarensctBo FOpaiit, 2019. — 305 c. — (bakanasp. Axagemuue-
ckui  kypc). —  ISBN 978-5-534-07891-6. - ObC  IOpaiir [caiiT]. —
URL: https://urait.ru/bcode/434738 (nata obpamenus: 22.01.2021). . — TekcT : MEKTPOH-
HBIH

Bacunbes, A. A. Teopust BeposITHOCTEH U MaTeMaTHUECKasi CTATUCTHKA : YIEOHHUK U MPAKTH-



https://urait.ru/bcode/434737
https://urait.ru/bcode/434738

KyM s OakamaBpuarta u crnennanurera/ A. A. BacuinbeB. — 2-¢ W31, HCOp. U JOI. —
Mocksa : MzparensctBo [Opaiit, 2019. — 232 c.— (bakanmaBp u CHEHUANINCT). —
ISBN 978-5-534-09097-0. —// 9BbC Opaiit [caiT].
URL: https://urait.ru/bcode/427132 (nata obparmenwus: 22.01.2021). - Tekcr : 2IeKTPOHHBII

JononHuTeIbHAA y4eOHAas TUTEPaTypa

. Slumenés, JI.T. Bricias matemaruka : yueOHuk / JI.T. Slumenés. — Mocksa : PUOP: MH-
OPA-M, 2013. — 752 c. — (Broicmiee ob6pazoBanue: bakamaspuar). - ISBN 978-5-369-
01032-7 (PHOP) ; ISBN 978-5-16-005400-1 (MHOPA-M. - URL:
https://znanium.com/catalog/product/344777 (mara oOpamenus: 22.01.2021). — Texkcr :
3JIEKTPOHHBIN

3umuna, O. B. Beicimas matematuka : yueoHoe mocooue / O. B. 3umuna, A. Y. Kupumnos, T.
A. CanpHukoBa ; mox penaknuen A. M. Kupunnosa. — 3-e uzn. — Mocksa : DUSMATIIAUT,
2006. — 368 c. — ISBN 5-9221-0441-1. — Jlaub : 35IeKTpOHHO-OUOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/59344 (nmara oOpamenms: 22.01.2021). —Tekcr : amek-
TPOHHBIN

. Beicmas marematuka : yuebnoe mocodue / T. A. Ky3nenosa, E. C. Muponenko, C. A. Po3a-
HoBa, A. . Cupora. — Mocksa : DUSMATIIUT, 2009. — 168 c. — ISBN 978-5-9221-
1004-4. — Jlanp URL:
https://e.lanbook.com/book/2294 (nata obpamenus: 22.01.2021). — TekcT : 2IeKTPOHHBIN

. Xopowunosa, E. B. Briciias marematuka. JIekiiuu u ceMuHaphbl : yueOHOoe mocodue Jis aKa-
nemudeckoro OakamaBpuata/ E. B. XopommnoBa. — MockBa : M3znmarenascTtBo Opaiir,
2019. — 452 c. — (bakanaBp. Akanemuyeckuit kypc). — ISBN 978-5-534-10024-2. - ObC

AIIEKTPOHHO-OMOIMOTEYHAS cucTema.

FOpaiit [caiiT]. — URL: https://urait.ru/bcode/429143 (nara odpamenus: 22.01.2021).

. — TeKcT : 2neKTpOHHBIN

5.2 MaTtepuaJIbHO-TEXHUYECKOE U MPOrPaMMHOe
o0ecnevyeHne JUCHMILIHHBI

YuyeOHble 3aHATHS 0 AMCHUILIMHE MTpoBoasiTcs B yueOHbIX ayautopusx KI'TIN KemI'V:
339 Yuebnast ayautopust (MyIbTUMEAUINHAS) 1JIs1 IPOBEACHUSI: 654041, KemepoBckas
- 3aHATHUN JIEKIIMOHHOI'O TUIIA; obmacte - Kys0acc,
- 3aHSATUNA CEMUHAPCKOTO (MTPAKTUUECKOT0) THUIIA. HoBoky3neukuii  ro-

CrneuunanusupoBanHasi (ydeOHas) mMeOenb: JOCKa, MeJoBas, CTOIbI,
CTYJIBSI.

ObopynoBanue: cmayuonapHoe - HOyTOYyK, IPOEKTOP, IKpaH.

Hcnonszyemoe IpPOrpaMMHOE obecrnieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuiieH3uOHHOMY A0roBopy No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pactpoctpansiemoe [10).

HutepHer ¢ odecnieuenueM gocrymna B DMOC.

poxcko okpyr, r. Ho-
BOKY3HeIK, yi. Ky3ne-
1oBa, 1. 6

345 YyeOnast ayauTopus Il TPOBEICHMUS:

- 3aHATHIA CEMUHAPCKOTO (IPAKTHYECKOT0) TUTIA;

CnenunammsupoBadHas (y4deOHasl) MeOenb: JOCKa MeJoBasi, CTOJIBI,
CTYJTIBSI.

ObopynoBanue: cmayuoHaproe — KOMITBIOTED; nepeHOCHoe - HOYTOYK,
IPOEKTOP, FKPaH.

Hcnonb3yemoe IpOTrpaMMHOE o0ecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOmauiieH3MOHHOMY J0TOBOPY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoGomHO
pactpoctpansiemoe [10).MuTepuet ¢ obecneyennem gocryna 8 SMOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3nenkunii  ro-
poackoit okpyr, r. Ho-
BOKY3HeIK, yi. Ky3He-
1oBa, 1. 6



https://urait.ru/bcode/427132
https://znanium.com/catalog/product/344777
https://e.lanbook.com/book/59344
https://urait.ru/bcode/429143

347 YyeOnast ayquTopus 151 TPOBEICHMUS:

- TEKYIIET0 KOHTPOJISL ¥ MPOMEKYTOYHON aTTECTAIINU.

Cnenunamm3upoBadHas (yueOHasi) MeOenb: JOCKa MeJoBasi, CTYJIbs,
CTOJIBI.

O0opynoBanue: nepeHocroe - HOyTOYK, MPOEKTOP, IKPaH.

Hcnonb3yemoe IPOTPaMMHOE oOecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOauiieH3MOHHOMY J0TOBOpPY No
1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice (cBoboaHO
pacmpoctpansiemoe [10).

WuTtepuer ¢ obecnieuenuem gocryna 8 JUOC.

654041, Kemepos-
ckas obmactp - Kys-
b6acc, Homoky3Heukuit
TOPOJICKOM  OKpyr, T.
HoBoky3Helk, yII.
Kysuenosa, 1. 6

327 Yuebnast ayautopust (MyIbTUMEAUIHAS ) 1JIs1 TPOBEACHUS:

- 3aHATUH JEKIIMOHHOTO THIIA,

- CEMUHApPCKOro (IPaKTHUYECKOro) TUIIA,

- JUTSI TPYTITIOBBIX ¥ MHIUBUYaTbHBIX KOHCYIbTAIINM,

- TEKYIIEro KOHTPOJISL U MPOMEKYTOYHOU aTTeCTALIUU.

Crenuanm3upoBanHas (ydeOHasi) MeOelb: JIOCKa MeENIoBasi, CTOJIbI,
CTYJIbs

OGopynoBanue s MPE3EHTAUU Y4EeOHOr0 MaTepuayia: KOMIBIOTED
MpenoaaBaTesisi C MOHUTOPOM, IIPOEKTOP, IKPaH, aKyCTUUYECKas cCUCTeMa

Hcnone3zyemoe  mporpammHoe — obecneuenue: MS  Windows
(MicrosoftImaginePremium 3 year no cyOunIEeH3UOHHOMY A0T0Bopy Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacnpoctpansiemoe [10), antuBupycroe [10 ESET EndpointSecurity, nu-
nensus NeEAV-0267348511 no 30.12.2022 r.; MozillaFirefox (cBo6omHO
pacnpoctpansiemoe I10), GoogleChrome (cBoGoaHO pacmpocTpaHsieMoe
[10), Opera (cBobogHO pacnpoctpansemoe I10), FoxitReader (cBoboaHO
pacnpoctpansiemoe [10), WinDjView (cBoGoano pacnpoctpansiemoe 110),
Anpexc.bpaysep (oTeuecTBeHHOE CBOOOHO pacnipocTpansemoe [10).

WuTepHer ¢ obecnieuenuem gocryna B SUOC

654027, Kemepos-
ckasg obmacth - Kys-
bacc, r. HoBoky3Hellk,
np-kr [Inonepckuii, n.
13, mom. 1

342 YyebHas ayaiuTOpus Ui IPOBEICHUS:

- 3aHATUH JTEKIIMOHHOTO THIIA;

- 3aHATHM CEMUHAPCKOTro (IPaKTUYECKOI0) THIIA,

- TPYIIOBBIX ¥ UHIUBUAYATbHBIX KOHCYIbTAILIUH.

CnenunanusupoBanHas (y4ueOHasi) meOenb: JIocka MeroBasi, kadenpa,
CTOJIBI, CTYJIbsI, IEMOHCTPAIIMOHHBIH CTOJI.

O6opynoBaHue /Ui Mpe3eHTAlMU yueOHOro MaTepuania: nepeHocHoe -
HOYTOYK, TPOEKTOp, SKPaH.

Hcnonszyemoe IpPOrpaMMHOE obecrnieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuiieH3uOHHOMY A0roBopy No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoGoaHO
pactpoctpansiemoe [10).

Hutepuer ¢ odecnieuenueM gocrymna B DMOC.

654041, KemepoBckas
obmacte - Kys0acc,
HoBoky3nenknii  ro-
poxcko okpyr, r. Ho-
BOKY3HeIK, yi. Ky3ne-
1oBa, 1. 6

106 ITomemenne At caMOCTOSATENILHON pabOThI 00YHAIOIIUXCS.

CrneunanusupoBanHas (ydeOHasi) mMeOesb: CTONbI, CTYJbs, JIOCKa Me-
J0Basl.

O6opynoBaHue: cmayuoHapHoe - KOMIbIOTEPHI (4 1IT.).

Hcnonb3yemoe IpOTrpaMMHOE o0ecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOmuiieH3MOHHOMY 10TOBOPY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoGomHO
pacmpoctpansiemoe [10).

WutepHer ¢ obecnieuenuem gocryna B SUOC.

654041, Kemeposckas
obmacte - Kysbacc,
HoBoky3nenkuii  ro-
poackoit okpyr, r. Ho-
BOKY3HeEIK, yia. Ky3ne-
moBa, JI. 6




5.3 CoBpemeHnnble npodeccCHOHAJIbHBIE 0a3bl JAHHBIX U

uH(GOpPMALIMOHHbIE CIIPABOYHbIE CUCTEMBI
1. HWudopmanuonnas cucrema «OOMEPOCCUUCKHI MaTEMAaTHYECKUM TOPTAI»,pPEKUM J10-
cryna :http://www.mathnet.ru/
2. WVHpopmanHroHHas cucTeMa« DKCIIOHEHTA» - IIEHTP WHKEHEPHBIX TEXHOJOTUN U MOJENHU-

POBaHUS,PEXUM JI0CTyNA :http://www.exponenta.ru

3. baza mannbix Science Direct (6osee 1500 xypHanoB u3garenbcTBa Elsevier, cpean Hux
U3JJaHKUA TI0 MaTeMaTHKe U nHpopMaTUKe),pexuM goctyna :https://www.sciencedirect.com
4. WudopmanmonHas cucrema «EnnHoe OKHO gocTyma K WHPOPMAIMOHHBIM pPecypcam»

http://window.edu.ru/catalog/

5. bBa3bl JaHHBIX ¥ aHATUTUYECKUE MyOTUKAIMK Ha mopTajie «YHUBEpCUTETCKas: nHpopma-

1MoHHas cuctema Poccusy, pesxkum noctyna: https://uisrussia.msu.ru/

6 Unble cBegeHus U (MJIH) MAaTEePHUAJIbI
6.1 IlpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX PadoT

6.1.1. UnauBuayaabHoe 3a1aHue 10 TeMe « MaTpuuHas ajaredopa»

1. BbrauciauTb onpeaenurenb: 2. Jloka3aTh TOXAECTBO:

-2 -5 -1 3 5
2 -5 9 1 ba @
3 -1 5 _s 1 b b2 =(b—-a)(c—a)c-b).
2 18 -7 -10 bec

3. Haiitu 3HaueHre MHOTOWIEHa f(x) OT MaTpULbl A:

1 -2 3
f(x)=3x2—2x+5, A=|2 -4 1|
3 -5 2

4. Pemnth MaTpuuHOe ypaBHeHHE. CenaTh IPOBEPKY.
1 3 -1 3 0
X =
25 1 2 -1
5. Haiitu panr maTpuubl A:
5 -1 4 2 1

-1 2 1 5 6
A=

3 -5 2 -8 -11

2 4 2 10 12

6.1.2. KourpoJbHas padora no teme «CucreMbl JIUHEHHBIX YPABHEHHUI»

1. Pemmnth cucremMy JMHEHHBIX YPaBHEHUN: 2. Pemmnth cucTemMy JIMHENHBIX YPaBHEHUH METOJOM
I'aycca.

a) meronoM Kpamepa; Haiitu obuiee pemienue, 4yactTHoe, cAenaTh Ipo-
BEPKY.

6) metonom ["aycca;


http://www.mathnet.ru/
http://www.exponenta.ru/
http://window.edu.ru/catalog/
https://uisrussia.msu.ru/

B) IIPY TIOMOIITM OOpPaTHOM MaTPHIIHI.

2X, - X, +3X, - X, +X,=3
3X;+2X, + X5 =5, 3X,+4X, - X, +4X, =2
2X, +3X, + X, =1, X, +5X, —4X,+5X, - X, =-1
2X, + X, +3X, =11. 4X, +9X, -5X, +9X, - X, =1

6.1.3. I/IH)II/IBHL[yaJIBHOQ 3aJjaHHe N0 TeMe «KAHAJINTHYECKAs reoMeTpus Ha IJOCKOCTH»

VYpaBHenue ogHoM U3 cTopoH kBajpata x+3y—5=0. CocTaBUTh YpaBHEHUS TPEX OCTAIbHBIX
CTOpOH KBajpara, eciit (-1;0) — Touka nepecevyeHus ero AuaroHasiei.

JlaHbl ypaBHEHHUS OJHOM U3 CTOPOH poMba 2x+y—5=0 1 ogHOM U3 ero auaroHaiseit y—I1=0.
Huaronanu pom0Oa nepecekarorcs B Touke (3;1). Halitu ypaBHEHUs OCTaIBHBIX CTOPOH poMoOa.

VYpaBHeHuUs IByX CTOpPOH napauiesnorpamma x+2y+2=0 u x+y=0, a ypaBHEHUE OJJHON U3 €TO
nuaroHaner x+2=0. HailTu koopAuHaThl BEpIIMH MapajjiesorpaMmma.

Hanst ase Bepunabl A(-3, 3) u B(5, -1) utouka D(4, 3) nepecedeHus BBICOT TPEYTOJIbHUKA.
CocTaBUTh YPaBHEHHUSI €TO CTOPOH.

Hanst Bepmnnbl A(1, 1), B(2, 3), C(4, 1) tpaneniuun ABCD (AD || BC). UzBectHO, 4uTO AMaro-
HAJIM Tpareluuy B3auMHO MepreHANKYIIpHbl. HailTu koopauHatel BepminHbl D 3Toi Tpanenuu.

6.1.4. KonuTpoabHas padora no teme «IIpenen. HenpepbiBHOCTH)

" x—2 4xd — 5y y Sin X — COS X
Haii . m—-—-—: : . m-————.
alTH MpeJenbl: a) 2 32 x40 0) )lcl_r)?o YL B) )H% cos2x
. ( x+1 j3x
r) lim
X—>0 x+
-1 X%, x> 2
Hccnenosars (yHKIMHM Ha HENPEPBIBHOCTD: @) Y = — 0)y=
x"—4 —X,X <2
V2—-x .,
B) V= +2

x> +5

6.1.5. KouTpoabHas padora no teme «/luddepenunanbHoe ucuucjieHne»

UccnenoBats mMerogamu aud@epeHInanbHOro0 MCUUCIEHUS cleayromue (QyHKIUA U, UcC-
HOJIB3YsI PE3YJIbTAThl UCCIEA0BAHMSL, TOCTPOUTh UX I'PapHKH.

2
x°=2x+2 2
D y=——"—;

L) =Y

x—1

6.1.6. KonrpoaibHas padora no teme «MHTerpajbHoe ncunciaeHue pyHKIMu 0JHOH Ie-
peMeHHOoi»

I. Haittn unTerpans:

. (arccosx)® —1 x+2 2x* =3x -1
1 2—-4x)sin2xdx; 2) |————dx; 3) |————dx; 4 dx;
)I( ) )J. V1= x2 )J.x2+x+3 ) I(x—4)(x—3)x

II. Beruucauts:



IJ_+1 2. l‘e“/;dx.

II1. HaiiTi nomans Gurypsl, OrpaHUuSHHON THHUSAMU:
1
y=x"+1, y=5x2, y=5.
IV. Haiitu 06beM Tela, MOTy4eHHOTO IIPH BpallleHuH (PUTYpbI, OTPAHUYCHHON JTMHUSMU
x=y’, x=1, y=0.(0X, OY).

6.1.7. KoutpoJuabHas padora no reme «/{udpPepennuanbupie ypaBHeHUs»

Peumnth ypaBHeHHUS:

Loy =1-x". 6. y' —ysinx =y 10. y"—4y'+13y=0.
2. ' +y=y7, y(l)=l- 7. "= ,12 . 11. y"—4y +3y =2¢e*
2 sin” x
3. (0? +x)dx+(x*y—y)dy =0, y(0)=1. 12. y" + y =4sin2x.
’ x+ n !’ !/
4y=-" 8. )" +2)'=0, y(0)=2, y'(0)=—4.
5. y'_sz_‘i‘l' 9. ylf_2y1_3y:0.
X X

6.1.8. Keiic-3ananue no reme «IkcTpeMyM (pyHKIMH ABYX NepeMEeHHBIX)
Keiic-3ananue:

B npouecce nmpou3BoAcTBa  MCHOJB3YIOTCS JBa BUJA pecypcoB: kanutail K u tpya L. OyHk-
05703

uus BhIMycka umeer B1Z = akK "L, Ha apeHy (OoHAOB (KamuTana) u oIrjaTy TpyAa BblAelne-

HO 60 y.e., CTOUMOCTb apeHIbl €IUHUIIBI OHTOB paBHa 3 y.€., CTaBKa 3apaboTHO miatel 4 y.e. Ilpu

KakoM 3Ha4deHuUu K MocTHraercs HauOOoIbIINi 00bEM BBIITyCKa?



6.2 IlpumMepHbIe BONPOCHI U 3aIaHus / 321a4M AJIs1 MPOMEKYTOYHOM

aTTrecranmun

Tabnuua 8 - [IpuMepHble TeopeTHYECKHE BOIPOCHI ¥ NPAKTUYECKUE 33JaHUS K IK3aMEHY

Pasgensl u Tembl | [IpuMepHbie  TeopeTu-

YCCKHE BOIIPOCHI

[IpumepHBbIe TpaKTUYECKUE 3aAaHUS

1. MarpuyHas aiaredpa

1.1 Marpuiipl, | 1. Matpuiibl, BUABI 1 2 -3
oficpalit Hall  Mat- | MaTpHil 1. Haiitu marpuny J[=ABC-3E, tne A=|1 0 2|,
punamu. Omnpenenu- | 2. Onepauuu Haj
TEIU, X CBOICTBA. MaTpHUIAMHU. 45 3

3. CaolicTBa onpeje- 1
HHTCICH. B=|2|, C=(2 0 5), E-eaunu4nas MaTpHIa.
1
2. BvruaucauTh onpenaenuTeNh MAaTPUIIEI A
1 -2 3
A=12 -4 1|
3 -5 2
3. Bbluucauth onpeneauTenb:
-2 =5 -1 3
2 =5 9 1
3 -1 5 -5
2 18 -7 -10

1.2. OOpartnas | 4 OOparHas matpunia. | 4. Haiitu matpuny B=11.(A-1)/+A/,
Marpuna. PaHr wmar- Teopema o cye- 1 =2 3
PULIBI CTBOBaHHH 00paT- _ B

HOM MaTpUIIBL. 4=|2 4 1)
5 DneMeHTapHbIC 3 -5 2
npeobpa3oBaHHs 5. Haiitu panr maTpuisl A:
Marpuisl. Panr 1 3 -2 0
MaTpHIIbI, €TO BBI- 3 . 5 4
YUCIIEHHE. B
2 -4 7 4
3 -1 5 4

2. CucreMbl JIMHEHHBIX YPABHEHHUH

2.1. Pemrenne cu- | 6 CucreMbl JUHEH-
CTEM N JIMHEHHEIX aJ- HBIX anrebpanye-
reOpandeckux ypas- CKHMX ypaBHEHUH.
HEHUHA ¢ n HewsBecT- | 7 Pemenne cucrem
HbIMU MeTojioM Kpa- JIMHEWHBIX ypaBHE-
Me€pa U C IIOMOILIBIO Hu metogom Kpa-
00paTHON MaTpUIIBI. Mepa.

6. Pemmth cuctemy JIMHEHHBIX ypaBHEHUI METOIOM
Kpamepa u ¢ momorpio 06paTHO# MaTpu-

X, +X,+2X,=-1,
Ul 42X — X, +2X, =4,
4X, + X, +4X, =-2.

Penrenue cucrem
JUHENUHBIX ypaBHE-
HUM MeToaoM [ayc-

2.2. Pemenue | 8
CHUCTEM M JIMHEHHBIX
anreOpanvIecKux

7.  Pemmts cucremy merogom laycca, HaiiTu oOree
pellieHHe. YaCTHOE, CeIaTh IIPOBEPKY.




YpaBHEHUH C N HEU3-
BECTHBIMU  METOJ0M
l"aycca.

ca.

9 OpHopoaHbie cu-

CTEMBI JIMHEWHBIX
YPaBHEHUM.

X, +2X, -3X,+X,-3X, =2,
2X, - X, + Xy —4X, + X, =1,
3X, + X, —2X,—3X, -2X, =3

3. AHAJIUTHYECKAsl TeOMeTPHsl HAa IJIOCKOCTH

3.1. Ilpsamasa Ha
miockoctH. CriocoObl
3aganausa. OCHOBHEIC
3a7a4u

10 YpaBHeHue npsmoit
C YIJIOBBIM KO3 (-
¢dunmuenToMm, odiee
YpaBHEHUE MPSMOM,
ypaBHEHHE MPSIMOH,
IIPOXOAAIIEH uepes
OJIHY U JIBE 3a]IaH-
HBIC TOUKH.

11 VYron mexmy nByMs
MPSIMBIMU Ha TLJIOC-
KOCTH. Y CJIOBHUE Ia-
paIIENIBHOCTH U
MIEPIICHIUKYISIPHO-
CTH JIBYX MPSMBIX.

8. Hammcates ypaBHEHHs TNpPSAMBIX, MPOXOISIINX
yepe3 Hadaiuo KOOPAHMHAT MOJ yriaoM 45° k mpsiMoi
y=4-2x.

9. Cpeau mpsIMBIX HAWTH MapajuleNbHBIC W TEPIICHAN-
KYJISIpHBIE.

a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2x+y-3=0;

4. BBeaenue B aHAJIU3

4.1. Ilpenen 4wmc-
JIOBOH IOC/ICI0Ba-
TEILHOCTH W TIpenael
byHKIMHA

12 Ywmcnoas mocieno-
BaTEJIBLHOCTD U €€
npenaed.

13 Ilpenen ¢pyHKIIUU.
OCHOBHBIE TEOPEMBI
0 Tpeiernax.

14 BeckoHEYHO Majble
1 OECKOHEYHO
OoJIbIIINE BETHYH-
HbBI, IX CBOMCTBA.

10. Haiitu npenenst:

2
x —x—-6

1 3x2
X—>00 x

o 1
lim| —+—+ -+ ————
wou| 102 23 n-(n+1)

4.2. Henpepsis-
HOCTb (PyHKLUU

15 HemnpepbIBHOCTB
(GYHKLUY B TOUKE U
Ha MHOYXECTBE.

16 Touku pa3psiBa
byHKIUH.

11. UccnenoBath (hyHKIIMHM HA HETIPEPHIBHOCTE!

x+4, x<-1
f(x)={x"+2, —-1<x<1
2x, x2>1

12. WccnenoBarh Ha HEMPEPHIBHOCTH (DYHKIIUIO M OTIpe-
JIEJIUTH TUIT TOYEK pa3pbiBa, €CIIM OHU €CTh

V2 —x 1

=42 y=—5—7—-
Y x> +5 Y x?=3x+2

S. Ju¢depeHnnaibHoe HCHHUCTEHHE (PYHKIIUHM OJHOH NepeMeHHOM

5.1. IIpousBoanas

17 Omnpenenenue npo-
M3BOJIHOM B TOYKE.
I'eomerpuueckuii
CMBICT IPOU3BO/I-
HOM.

18 IlpousBonHas cyM-

2
13. B kaxoii Touke napaOoibl y=x"=2x+5 HYKHO
MPOBECTH KacaTeJIbHYIO, YTOOBI OHA OBLIA TEpIIeH-
IUKYJIIpHAa OHCCEKTPUCE TIEPBOTO KOOPIWHATHOTO
yria.
14. Haiitn mpou3BoaHbIE (HYHKITHH:

y=x ¥,
bl




MBI, TPOU3BEICHMUS,
YaCTHOTO JIBYX
GYHKITUH.

19 IlpousBoanHas
CJIOKHOW (DyHKLINH,
HEsSBHOW (hYHKIINH,
CTENEHHO-
MOKa3aTeIbHON
byHKIUH.

y=1g°%

3
y=2"".Jsinx
y = (sin x)*

5.2. Tlpunoxenus
MIPOU3BOJHOMN

20 Ilpusnaku Bo3pac-
TaHWUA U YObIBaHUS
(GyHKIIUN.
DKCTpeMyM (DyHK-
mun. HeoOxomumoe
yCIIOBHE, 10CTATOU-
HBIE yCIJIOBUSI IKC-
TpeMyMma QyHKLUH.
BeitykiocTs 1 Bo-
THYTOCTb Ipaduka
¢ysaxuuu. Touku
neperuoa.
Acumnrotsl rpadu-
ka ¢pynkuaun. O6-
11as cxema ucclie-
JIOBaHUsl (PyHKIIMU.

21

22

23

15. UccnenoBaTh Ha MOHOTOHHOCTL UM HAWTU TOYKU
dKCTpeMyMa (pyHKITHH:
X

y =
I—x".
2
2
X" =2x+2
y =-_-
16. HccnenoBark Ha BRIMYKIOCTh, BOTHYTOCTh M HaWTH
TOYKH TIepernda QyHKITH:
X
2
1-x".
17. UccnenoBath Metonmamu IudepeHIUanbHOTO HC-
YHCJICHUS clenyronye (yHKIUU H, UCIONb3ysS pe-
3yJIBTaThl UCCIIEAOBAHMUS, IOCTPOUTH UX I'paduKH:

X 1
1-x*.y=e

y:

y:

1—x

6. UnTerpajbHoe ucunciaeHne GyHKIHUM OHOI NepeMeHHOMH

6.1. Heomnpene-
JICHHBI HHTETPaJl

24. TlepBooOpa3Has
(GyHKIMM U HEeolpeie-
JIEHHBIN UHTETpaJl.
CoiicTBa HeonpeeneH-
Horo unrerpana. Hemo-
CPEIICTBEHHOE UHTETPU-
pOBaHue.

25. Meron 3aMeHBbI Tie-
PEMEHHOM, HHTETPUPO-
BaHUE 110 YaACTSIM.

26. NnTerpupoBanue
paIMoHANIBHBIX IPOOei.

18. HaiiTi unTerpans:
x4 2x=3Vx
[y,

3/..2
X

J- 1—cosx dx

(x —sin x)°
[Gx+4)e>dx

J‘ x+2 dx

x4+ x+3

I 2x* —3x -1
(x—4)(x-3)x

6.2. Ompene-
JICHHBI HMHTErpal "
€ro IPUJIOKEHUS

27. OnpeneeHHbI UH-
Terpai, ero reoMeTpuye-
ckuii cmbici. CBoicTBa
ONPEICICHHOTO UHTE-
rpasa.

28. ®opmyna HeroToHa-

19. Brlunciauth:

. x—1 P 2 /
—d ’ . 1— 3d ’
0|\/_ ) X .!:)C X ax




JleiiOuuIa.

29. IImomanp mIOCKOU
¢burypsl.

30. O6bem Tena Bpaiie-
HUA.

T\/ e’ —ldx ;
0

20. Haiftu miomans GUTypel, OTpaHUYEHHON JTHHUS-
MHU:
2 1 2
y=x"+1, y:Ex , y=>5.

21. Haiitiu o0beM Tena, HOIY4EHHOTO MPH BpaIleHUH

2
¢burypsl, orpaHudeHHOMN muEasmn: Y Y ,

y=0_0x, oy).

x:I’

7. InddepenunaibHbie ypaBHEeHHUS

7.1. Jduddepen-
[UalbHbIE  ypaBHe-
Hug 1 nopsaka

31. IuddepeHimanbHbIe
YpaBHEHHUS C pa3esio-
IIUMHECS TTEPEMEHHBIMHU.
32. OnHopoaHbIe TUd-
(bepeHImaIbHbIC ypaB-
HEHUS TIEPBOTO MOPSIKA.
33. Jluneitasie aqudde-
PCHIIMAILHBIC YPaBHE-
HUS TICPBOTO MOPSIIKA.

22.  Pemwuts auddepeHnanbHbie ypaBHEHUS:

(x+2y)dx—xdy =0
(x+y)dx+(y—x)dy=(.).
xydx +(x+1)dy =0
xyy'zl—xz_

7.2. duddepen-
[UaNbHBIE  ypaBHe-
HUA 2 TIOpsAIKa

34. JInHeWHbIC OHO-
poanbie TuddepeHIn-
aJIbHbIC YPAaBHEHHSI BTO-
poro mopsaKa.

35. JInnenHrle HEOOHO-
ponHbie quddhepeHIu-
abHBIC YPABHEHUSI BTO-
poro mopsiaKa ¢ MocTo-
STHHBIMH KO3 () pHIreH-
TaMH.

23.  Pemwmrts auddepeHnnanbHbie ypaBHEHUS:
y'—4y"+3y=0
V'—4y'+4y=0
y'=y'+3y=0
y”_yl+3y — ex

8. Teopml BEPOATHOCTH U MATEMATHYCCKAaA CTATUCTHKA

8.1 Teopus Be-
POSITHOCTH

36. I'eomeTpuueckoe
oTpesieNIeHUE BEPOSITHO-
CTH.

37. Omneparuu Haj
coOpITUAMHU. Jlnarpam-
MbI Dilnepa-Benna.

24. BeposATHOCTb TOrO, 4YTO IIOYAaTKH KyKypy3bl
uMeroT 12 psiios, paBua 0.49, 14 psinos — 0.37, ot 16
10 18 psanos — 0.14. KakoBa BEposSTHOCTH TOTO, YTO
Hay/Ja4y BBHIOpAHHBIA MOYATOK OyaeT uMmeTh 12 win
14 psigoB?

25. Umerotcs msTh BUHTOBOK, TPU U3 KOTOPBIX C OI-
TUYECKUM IIpUILEIOM. BeposTHocTh mnomnagaHus B
1eNIb IPU OJHOM BBICTPEJIE U3 BUHTOBKHU C ONTHYE-
CKUM IpH-11esioM paBHa 0,95, 6e3 onTHyeckoro npu-
nena — 0,8. Hailinure BeposSTHOCTh MomnajaHus B
LIeNNb, €CIM CTPEJNOK CHENaeT OJIMH BBICTPEN W3
HayJlaqy B3siTOW BUHTOBKHU

8.2. Maremaru-
4ecKas CTaTUCTUKA

38. CraTucTHYeCKUE
OLIEHKH, TpeOOBaHUS K
CTaTUCTHYCCKUM OILICH-
KaM.

39. Haxoxxnenue To-
YEYHBIX OLIEHOK METO-
JIOM MOMEHTOB.

26. CnydaiiHas BenmuunHa X 3a/aHa (QyHKIUEH

pacrpeieeHust:
0, x<0;

Fx)= x2, 0<x<l;
1, x>1.

Haittn mioTHOCTH pacnpenesneHus BEpPOSITHO-
CTEH, MATEeMaTU4YECKOE OXHUIAHUE U JUCIEPCUIO
CIIy4ailHOM BEJIWYUHBI. BBIYMCIUTH BEPOATHOCTH TO-
ro, 4TO Cily4daiiHas BEJIUYMHA X MPUMET 3HAUYCHUE B




unrepsaie (0,5; 1).

27. H3BecTHLI MaTEMATHUYECKOE OXHUAAHUE M U
Ccpe/iHee KBaJpaTH4eCKOe OTKIOHEHUE G HOPMaIbHO
pacrnpenenéHHol ciydaiiHoil BennunHbl X. Halitu
BEPOSITHOCTH TIOMNAJaHUsl TOW BEJIWYUHBI B 3a/aH-
Hblii wHTepBa) (o, [3). M300pasutrh Ha rpaduke
(GYHKIIUH TUIOTHOCTH HAWJIEHHYIO BEPOSTHOCTb.
m=10, o=4, o=2, p=13.

IIpomexyTounas
aTTecTauus - 9K3a-
MeH

Cocrasurens: 'puaunna B.B., nouenT kadeapsl MaTeMaTUKu, GU3UKA M MaTEMaTHYE-
CKOI'0 MOJIEJIMPOBAHUS




