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1 Heap AMCUUILIMHBI

B pe3ynbraTe 0cBO€HUs JaHHOM AUCHUIUIMHBI Y 00y4Yarouierocs J0KHbI ObITh cPOPMUPOBAHBI
KOMIIETEHIIMH OCHOBHOUM TMpoQeCcCHOHANBHOM 00pa30BaTEeNbHON MPOTpaMMBI  aKaJeMHYECKOTO
OakanmaBpuata (naee-OITOIT): OK-11, TTK-22.

CopepxaHne KOMIIETEHLIUH KaK IUIAHUPYEMBIX PE3ylIbTaTOB 00Y4YEHUs MO JTUCIUILUINHE CM. B
Tabymne 1

1.1 ®opmupyembie KOMIETEHINH

Tabmuma 1 — ®opmupyembie TUCIUIUIMHONW KOMITETCHIIMH

HaumenoBanue Buja | HaumenoBanue Kox 1 Ha3BaHMe KOMITETEHIINH
KOMIIETCHITUN KaTeropuu (TPyYIIbI)
KOMIIETEHIN I

Ob6menpodeccrnonanpHas OIIK-1 | CriocoOHOCTRIO K
a0CTpakTHOMY u
KPUTHYECKOMY
MBIIIJICHHIO,
UCCJIEIOBAaHUIO
OKpY)KaroIenl Ccpeapl JUis
BBISIBJICHUS ee

BO3MOXHOCTEH U PeCypcoB,
CIIOCOOHOCTh K TMPHUHSITHIO
HECTaH/APTHBIX PEIICHUN U
pa3pelieHro MpoOIEeMHBIX

CUTYyalUi
IIpodeccuonansHas Hayuno- [1K-22 | CnocoOHOCTBIO
UCCIIeI0BaTeNbCKas UCMOJb30BaTh 3aKOHBl U
METO/IbI MaTeMaTHKH,
€CTECTBEHHBIX,
r'yMaHHUTapHbIX U
HSKOHOMHYECKUX HAYK IpH
peleHnu

npodeccHoHANBHBIX 3a7ay.




1.2 leckpunTOpHBbIE XaPAKTEePUCTUKU KOMIIETeHIH

Tabnuua 2 — JlecKpUNTOPHBIE XapaKTEPUCTUKU KOMIIETEHIINMA, (POPMUPYEMBIX JUCIUTUTHHON

Koo u nassanue Leckpunmopnvie Hucyunaunvl u npakmuxu,
Komnemenyut xapaxkmepucmuku komnemenyuu | gopmupyrowue komnemenyuto no OIOI
no OIIOI1
OK-11 3HaTh: b1.b.11 Beiciiasi MaTeMaTuKa
CriocoOHOCTBIO K | -TEXHUKHU kputuueckoro | b1.b.13 ®uzuka
aOCTpaKTHOMY W | MBIIIUICHUS u anaimmsa | b1.b.17 Dxonorus

KPUTHYECKOMY HOJTy9eHHOU WH(pOPMAIIHH. b2.B.02(IT) [IponsBoacTBeHHas IpaKTHKA.
MBIIIEHUIO, YMeTs: TexHonornueckas npakTUKa
HCCIIEA0BAHUIO - MIPOBOJIUTH Habmoaenus, | b3.5.01(/) 3amura BBIITYCKHOM
OKpYXKaromen WHTEPIIPETUPOBATD, KBATH(UKAIIMOHHOW paboOThl, BKIIIOUYAS
Cpenbl JUTSl | aHAJTU3UPOBATH pe3yNbTaThl, | MOATOTOBKY K TMPOIEAYpPEe 3alluThl H
BBIBJICHUSI €€ | BRIBOJUTHh 3aKJIIOYEHUs, JaBaTh | MPOIEAYPY 3aIIUTHI
BO3MO’KHOCTEW M | OLICHKH.
pecypcos, Bnaners:
CIOCOOHOCTh K [ -CITOCOOHOCTBIO abcTpakTHO
MIPUHATHIO MBICIIUTh,  AHAJIU3UPOBATH W
HECTaHJIAPTHBIX | CHHTE3UPOBATH MOJTy9aeM Y0
penieHui u | uHdopmanuio.
paspenieHunto
MPOOJIEMHBIX
CUTYalH
[1K-22 3HaTh: b1.5.03 OcHOBBI 5KOHOMUYECKUX 3HAHUN
CnocoOHOCTRIO | -3akOoHBEI M MeTonbl MareMaTtukd, | B1.5.11 Breiciasg MaTeMaTHKa
HUCIIOJb30BaTh HeoOxomumbie s pemenus | b1.6.13 ®usuka
3aKOHBI U npodecCHOHANBHBIX 3a/1a4. b1.b.14 Xumus
METOIbI YMeTh: b1.6.19 Jleranu wMammMH W OCHOBHI
MaTeMaTHKH, -MCMOJIb30BaTh 3aKOHBI U METOJIbI | KOHCTPYHPOBAHUS
€CTECTBEHHBIX, | MaTEeMaTHKHU npu pemenun | b1.6.20 Tennodusuka u
T'yMaHUTapHBIX U | MPO(eCcCHOHAIBHBIX 3a/1au. TUAPOTa30JMHAMHKA
JKOHOMUYECKUX | Biaagern: b1.5.22 DnexTpoHMKa U JIEKTPOTEXHUKA
HayK Npu -HaBbIKaMH nposenenusi | b1.6.27 [IpaBoBOE peryaupoBaHue
pelieHnu MaTeMaTHYeCKUX pacdyeToB IMpH | oOecrmeueHuss 0OE30MacHOCTH OOBEKTOB
podecCHoHaNIbH | pelIeHUH po(hecCHOHATBHBIX | YKOHOMUKH
BIX 3a7a4 3a7ad4. b1.B.06 DxoHoMuKa OXpaHbl Tpyna u

MIPOU3BOJICTBEHHON 0€30MacHOCTH
b1.B.14 VYnpasienue MpoIeccaMu
TOpeHUs] W B3pblBa Ha MPOU3BOJICTBE

b2.B.04(IT) [Tpou3BocTBeHHAs MPAKTHKA.
HayuHo-uccnenoBarenbckas pabota

b2.B.05(ITx) [IpounsBoacTBeHHas
npaktuka. [Ipeaauninomuas npakTuka
B3.b.01([) 3amury BBIITYCKHOM
KBAJTM(UKALIMOHHON  palboThl, BKIIOYas
HNOJrOTOBKY K 3allUTe M MOpOLerypy
3aLTUTHI

2 O0béM M TPYAOEMKOCTHh JAUCHUIUIMHBI MO BHJAAM Y4YeOHBIX 3aHSITHIA.




D®opMbI IPOMEKYTOUYHOM ATTECTALUM

Tabnuma 3 — O0bEM U TPYAOEMKOCTh JUCIUILIMHBI IO BUJAM YI€OHBIX 3aHATHI

. O6véM  wacoB mo Qopmam
OOmast TpyJO0EeMKOCTb U BuAbl ydyeOHOW paboThl 10 oGyacHus
JTMCUUIUIAHE, IPOBOAUMBIE B PAa3HBIX opMax 0D0 0300 300
1 O6mas Tpya0eMKOCTh TUCIUTIIAHBI 360 360
2 KonrakTHas pabora oOyuaromuxcs ¢ mnpernogasarenem (mo | 150 32
BHJIaM y4eOHBIX 3aHATHI) (BCEro)
AynutopHast pabora (Bcero): 150 32
B TOM YHCJIE:
JIEKITHI 60 14
MPAKTUYECKHE 3aHATHS, CEMUHAPHI 90 18
MPaKTHKYMbI
n1abopaTopHbIC PAOOTHI
B MHTEPAKTUBHOU (hopme 45 12
B JIEKTPOHHOU (popMme
3 CamocrosTenpHas pabora oOydaronuxcst (BCero) 138 310
4 TIpomesxyTodHasi aTTecTals oOyJaromerocss — 5k3aMeH B 1 | 72 18
U 2 ceMecTpax




3 Y4eOHO-TeMaTHYEeCKHMI IVIAH U COlepPKaHue JUCHMIIMHbI

3.1 YueOHO-TEeMATHYECKUH IJIAH

Tadmuua 4 — YueOHO TeMaTUUEeCKUI TUIaH

AUCKPCTHAA MaTCMAaTHKa

JlickpeTHas MaTeMaTHKa
Komb6unatopuka

Paznen U Tembl | O0a TpynoeMKoCTb 3aHATHI (4ac.) Dopmbl
\E JAUCHHILTHHBI no | s 0d0 300 TeKyIero
= 3aHSATHAM Tpyaoe Aynut. 3aHATHS CPC Aynut. 3aHATHS CPC | KOHTpOJAA H
é MKOCT JICKLUH IIPaKT. JICKLIUM IIPaKT. IuIPOMe?KyTO‘IHO
g b u aTrecranuu
2 (Bcero ycneBaeMoCTH
Jac.)
1 cemectp
1 | Marpuynas 20 4 4 16 2 2 48 NunuBunyan
anredpa bHOE 33JIaHNE
2 | Teopuss MHOXECTB, 44 10 18 16 2 4 48 NunuBunyan
JTUCKpETHAs BHOE 33JIaHNE
MaTeMaTHhKa
3 | Jluneitnas u| 42 8 18 16 2 2 48 | KoHtponbHas
BEKTOpHas anredpa pabota
4 | Ananutrueckas 34 8 10 16 2 2 45 | KontposbHast
reOMETPHs pabota
[TpomexxyTouHas 36 DK3aMeH
aTTecranus
Bcero 3a 1 cemectp | 180 30 50 64 8 10 189 9
2 ceMecTp
5 | Maremarudeckuii 50 10 16 24 2 4 53 NunuBumyan
aHaJIn3 BHOE 33/1aHUE
KonTposbHas
paborta
6 | Teopus 48 10 12 26 2 2 52 NunuBumyan
BEPOSITHOCTEHN bHOE 33/IaHUE
7 | MaremaTtuieckas 46 10 12 24 2 2 52 | KoHTtpoJsbHas
CTaTHCTHKA pabota
[TpomexxyTounast 36 DK3aMeH
aTTecranus
Bcero 3a 2 cemectp | 180 30 40 74 6 8 121 9
Uroro 360 60 90 138 14 18 310 18
3.2 Coaep:xkanue 3aHATHI 0 BUAaM y4eOHOii padoThI
Tabnuua 5 — ConeprkaHue TUCIUILIMHEI
Ne HaumenoBanue
I /;1 pasjaesa, TeMbl Conepxanue 3aHATHSA
AUCHUTLINHBI
1 cemecmp
Cooepoicanue 1eKyuoHH020 Kypca
1 Martpuynas anredpa [MonsTre marpuipl. Buasl matpuil. Oneparuu HaJ MaTpUILIAMU.
Omnpenenurenu, Ux cBoiicTBa. MUHOPHI U anredpanyeckue
nonoJyiHeHus. Beruncnenue onpenenurens. Teopema Jlamnaca.
2 Teopust MHOXKECTB, OCHOBBI TEOpPUU MHOKECTB




HaumenoBanue
pasjaesa, TeMbl
JTUCIHUIIINHDBI

Conepxxanue 3aHATHS

JIuneliHas U BEKTOpHAs
anredpa

Bextopel. JluneiiHble omnepauuu Haj BekTopamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBA, KOOPAUHATHOE
BbIpakeHUe. BekTopHOE U cMelllaHHOE MPOU3BEICHUE BEKTOPOB,
UX  OCHOBHBIE CBOMCTBA W  TEOMETPUYECKUH  CMBICIHL.
KoopnunatHoe  Belpak€HME  BEKTOPHOIO M CMEIIAHHOTO
npousBeneHus. Cuctema KoopJauHAT Ha IUIOCKOCTU. PaccrosiHue
MEXJ1y TOYKaMH, JEJEHHUE OTpe3Kka B JaHHOM OTHOIIECHHUHU.
[Ipsimas Ha mitockocTu. CriocoObl

AHanutudeckas
reoMeTpust

Cucrtema KOOpAWHAT Ha TUIOCKOCTH. PaccTosiHre MKy TOUKaMH,
JIeTICHUEe OTpe3Ka B IaHHOM OTHOIIeHHH. [IpsiMast Ha TIOCKOCTH.
CriocoObl 3a/1aHus. YT0JI MEXAY IBYMsI IPSIMbIMHU.

2 cemecmp

MaremaTnueckuii aHaianu3

[lepBooOpa3Hast (QyHKIMS W  HEONPEIECJIECHHBI  HHTErpall.
CBoiicTBa HEOINpENeIeHHOr0 UHTerpaia. Tabinia OCHOBHBIX
nHTerpanoB.  HenocpenctBeHHoe  mHTErpupoBaHue.  Merton
3aMEHbl TEpEeMEHHONW. METO WHTErpupoBaHUs II0 YacCTsAM;
[Tonsitue omnpenenenHoro wuHrerpana; Popmyna HproToHa-
Jletibauma;  Bprymciienwe  miomaaed  IIIOCKUX  Quryp.
Brraucnenue anmael Ayru. Beraucienne oobema Tena BpanieHus

Teopus BepoATHOCTEN

OcHoBHbBIE IOHATHS TEOPUU BeposITHOCTEH. CirydaliHble COOBITHS.
Hcxon, coObITHE, BEpPOSTHOCTH COOBITHS. AJreOpa COOBITHIA.
Knaccuduxarus coOprtuii. CrydaiiHble BETUYUHBI U CITIOCOOBI MX
OTIMCAHUS. Knaccuueckoe orpezeNieHue BEPOSATHOCTH.
KoMbOunaropuka: pa3MelieHus, COuYeTaHHs, MEepPeCTaHOBKH.
OTanbl penieHus npukiagHod 3agadyr. CiaydalHble BEJIMYHMHBI.
3aKOH pachpenesieHusl CiIy4alHOW BeJWYHMHBbL.  JIMCKpeTHbIE
ciiydaiiHble BeNWYMHBI. UHUCIIOBbIE XapaKTEPUCTUKH CIyYalHBIX
BEJIMYMH: MaTeMaTH4eCcKoe OXKUIaHHe, IUCIEepPCHs, MOMEHTHI,
cpenHee KBaIpaTUYECKOE OTKIOHEHHE. 3aKOH pacIpeneieHUs
BEPOSITHOCTEH JUCKPETHOM CIIy4ailHOW BEJIMYMHBI.

MaremaTudeckas
CTaTUCTHKA

CmiomHoe ® BBI6OpOLIHOC Ha6J'IIOI[eHI/IH. CraTucTudeckue
OILICHKH. Tpe6OBaHI/I${, nNpeaABABIACMBIE K CTaTUCTHYCCKHUM
OLCHKaM. CraTtucTudeckoe olleHHUBaHue. MeToabl IMOCTPOCHUA
CTaTUCTHYCCKHX OILICHOK.

Tembi anleu'{QCKMX/CeMMHClpCKZ/LX 3auAMUL

1 cemecmp

Martpuynas anreOpa

Onepanuu Hag MaTpuiamMu. TpaHCIOHUPOBAHUE MATPHII.
Boruncnenue ompenenureneit meromom Cappyca. Bwruucnenue
omnpenenuTenei npu nomoiuu treopemsl Jlammnaca.

Haxoxnenue 0OpaTHBIX MaTpHull. DneMeHTapHbIe
npeoOpa3oBanust Hajg MaTpuliamu. [IpuBeneHue MaTpuibl K
CTYNEHYaTOMY BUAY. Brluncienue panra MaTpuIisl

TeOpI/IH MHOXKCECTB,
AUCKPCTHAA MAaTEMATHKa

OCHOBBI TEOPUH MHOKECTB
JluckpeTHas MaTeMaTuKa
Komb6unatopuka

JInneliHasg U BEKTOpHAs
anreOpa

BCKTOpBI. JInHeiinpie Oornepanru HaJ BCKTOPAMMH. CKa.IISIpHOC
IMPOU3BCACHUC BEKTOPOB, €0 OCHOBHBIC CBOﬁCTBa, KOOPANHATHOC
BBIPAKCHUC. BCKTOpHOG U CMCIIAaHHOC MPOU3IBCACHUC BCKTOPOB,
nx OCHOBHBEIC CBOMCTBA u FCOMCTpI/I‘{eCKI/Iﬁ CMBICIJI.




n/n

HaumenoBanue
pasjaesa, TeMbl Conepxxanue 3aHATHS
JTUCIHUIIINHDBI

KoopnunatHoe  BeIpak€HME  BEKTOPHOIO M CMEIIAHHOTO
npousBeneHus. Cuctema KoopauHAT Ha IUIOCKOCTU. PaccrosiHue
MCXKAY TOYKaMM, J[JCJICHHUC OTpC3Ka B OAHHOM OTHOIICHHUH.
[Ipsimas Ha mitockoctu. CriocoObl

AHanutndeckas Paznuanbie ciocoObl 3ajaHust IPSIMOI Ha TIOCKOCTH.

reOMETPHS Haxoxnenne yrma Mexay JIBYMs OpSIMBIMH. Y CIOBUSA
NapaJUIEIIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSMBIX

Haxosx1eHne pacCcTosiHUsA OT TOYKHU 10 NPSAMOU

2 cemecTp

Maremaruueckuii ananus | [leppooOpa3Hast (yHKIMS W HEONPENECJIECHHBI  HHTErpall.
CBoiicTBa HEOMPENEICHHOTO UHTerpana. Talnuiia OCHOBHBIX
uHTerpasioB. HemocpenacrBeHHoe — wHTErpupoBanue. Meron
3aMEHbl TEpEMEHHONW. MeETo HMHTErpupoBaHUs II0 YacCTsM;
[lonatne omnpenenennoro wuHterpana; Popmyna HeroToHa-
Jletioauma;  Bprumciienwe  miomaaed  IIIOCKUX  Quryp.
Borunicnenue nnunHbl gyru. Beruucnenue o0bema Tena BpalieHus

Teopus BepoATHOCTEN OcHoBHbIE IOHATHS TEOPUU BeposITHOCTEH. CirydaliHble COOBITHSI.
Hcxon, coOwiTHe, BEPOSTHOCTH COOBITHS. AnreOpa COOBITHH.
Knaccudukanust coobrtuii. CirydaliHble BEIMYUHBI U CTIOCOOBI UX
OTIMCAHUS. Knaccuueckoe orpezeneHue BEPOSTHOCTH.
KoMbOunaropuka: pa3MelieHus, COYeTaHHs, MEepPEeCTaHOBKH.
OTanbl penieHus npukiagHod 3agadyr. CiaydalHble BEJIMYHHBI.
3aKkOH pachpeneseHus] CiIy4alHOW BeJWYHMHBL.  JIMCKpeTHbIE
Cly4aiiHble BEJIWYMHBI. YHMCIOBBIE XapaKTEPUCTUKHU CIy4alHBIX
BEJIMYMH: MAaTE€MAaTUYECKOE OXHUAAHHWE, IHUCIIEPCUs, MOMEHTHI,
CpellHee KBAJIpaTUYECKOE OTKIOHEHWE. 3aKOH pachpeleieHUs
BEPOSITHOCTEN JUCKPETHOM CIIy4ailHOW BEJIMYMHBI.

MaremaTudeckas CmomHoe ® BBI6OpOLIHOC Ha6J'IIOI[eHI/IH. CraTucTudeckue
CTaTUCTHKA OILICHKH. Tpe6OBaHI/I${, ONpeABABIACMBIE K CTaTUCTUYCCKUM
OILICHKaM. CraTtucTudueckoe OLCHUBAHMUC. MCTOI[I)I IMOCTPOCHUMA
CTaTUCTHYCCKHX OLICHOK.

4 IlopsiioOK OlLleHUBAHUSA YCIIeBAeMOCTH U C()OPMHPOBAHHOCTH
KOMIIETEHIMH O0YyYarolIerocs B TeKylei U MPOMeKYTOYHOM
arrecTaluu

I[J'Iﬂ MOJOKUTEABHON OIIEHKH II0 pe3yiibTaTaM OCBOCHHA JUCHUIIJINHBI 06yqa}01ueMy05{

HE0OXO0IMMO BBITIOJHUTH BCE YCTAHOBJICHHBIE BUJIBI Y4eOHOU paboThl. OlieHKa pe3ylbTaToB paboThI
oOyuaromierocs B 6amiax (Mo Bugam) MpuBeaeHa B Tadbmuie 6.

Tabnuua 6 — bamibTHO-peHTHHIOBasI OLIEHKA pe3ysbTaToB yueOHoM paboTsl o Buiam (bPC)

1 cemectp
VYuebnast pabora |Cymma  |Bunsl u pe3yabTaTs OreHka B aTTecTanu Bammet
(BupI) 6amoB  |y4eOHOM pabOTHI
Texymas yuebnas |60 KonTtponsHbIe paboThI 3a omay KP ot 1010:20 6axmoB
pabora B cemecTpe (3ammTa KOHTPOIBHOH 10 6ammoB (IOpOroBOE 3HAYCHIIE) 20- 40

paboTEI) 20 GamroB (MakCHMaJbHOE 3HAUCHUE)




(2 pabotsr)

WnnuBunyansHoe 3a onqao U3 or 410:8 6anmoB 8-15
3amanue (2 3amaHus) 4 6amma (TOporoBoe 3HAYCHUE)
8 OaoB (MakcHUMallbHOE 3HAUECHHE)
Ketic-3amanue 2 6amtoB (TIOPOroBOE 3HAUCHHE) 2-5
5 6annoB (MaKCUMallbHOE 3HAUECHHE)
HToro mo Tekymieii padore B ceMecTpe 30-60
IIpomexyrounas |40 Perrenue 3amaum 1. 5 6asI0B (TTOPOrOBOE 3HAYCHUE) 5-10
aTTecTalus 10 6a10B (MakcUMalbHOE 3HAUCHHUE)
(9K3ameH) Pemenve 3amaun 2. 5 6annoB (MOporoBoe 3HaUCHHUE) 5-10
10 6a10B (MakcUMabHOE 3HAUCHHE)
Bonpoc 6unera Nel 5 6a/10B (TTOPOrOBOE 3HAYCHUE) 5-10
10 6a10B (MakcUMabHOE 3HAUCHHUE)
Bonpoc ounera Ne2 5 6a/I0B (TTOPOrOBOE 3HAYCHUE) 5-10
10 6a10B (MakcUMabHOE 3HAUCHHUE)
HToro mo mpomMeXyTouHOIi aTTecTannu (3K3aMeHY) 20-406.
CyMMapHasi OLleHKa 10 JUCHUILVIHHE: CymMa 0asuioB TeKyliel 1 MPOMEeXyTOYHOH aTTecTaluu 50 - 100 6.
2 ceMecTp
VYueOHnast pabora |Cymma  |Bunbl u pe3yabTaThl OrieHKa B aTTecTaluu bannbt
(BUIBI) Oa;oB  |y4eOHOH paboThI (17 nenennb)
Texymas yueoHnast |60 KoHTponbHbIE PabOTHI 3a onuy KP ot 1010:20 6ansoB

pabora B cemectpe (3a1uTa KOHTPOJIBHOM 10 6ayuoB (1OpOroBoe 3HAYCHUE) 20- 40
paboThI) 20 OamwioB (MakCHMAaJIbHOE 3HAUCHUE)
(2 pabotsr)
WnnuBuayansHOE 3a omHo M3 or 410:8 Gannos 8-15
3aganue (2 3amaHus) 4 6amnna (MOpOroBoe 3HAYCHHUE)
8 6amIoB (MakCMMallbHOE 3HAUCHUE)
Keiic-3ananue 2 6anyoB (IOPOroBOE 3HAYCHHUE) 2-5
5 6amioB (MakCUMaIbHOE 3HAUCHNE)
Hroro no tekyieii pagore B cemecTpe 30 - 60
IIpomexyrounas |40 Pemenue 3amaun 1. 5 6aqu10B (TTOPOrOBOE 3HAYUCHUE) 5-10
aTTecTanus 10 6an10B (MakCHMaJIbHOE 3HAYCHUE)
(?x3aMeH) Pemenue 3agaun 2. 5 6aqu10B (TTOPOrOBOE 3HAYUCHUE) 5-10
10 6an10B (MakCHMaJIbHOE 3HAYCHUE)
Bonpoc 6urera Nel 5 6asu10B (TTOPOrOBOE 3HAYUCHUE) 5-10
10 6an10B (MakCHMaJIbHOE 3HAYCHHE)
Bonpoc 6mnera Ne2 5 6asu10B (TTOPOrOBOE 3HAYUCHUE) 5-10
10 6an10B (MakCHMaJIbHOE 3HAYCHUE)
HToro mo npomMeKyTouHOii aTTecTannu (IK3aMeHy) 20 —-40 0.

CyMMapHasi OLleHKa M0 TUCHHUILTHHE:

Cymma 6asioB Tekyiiel 1 mpoMexxyrodnoit arrecraiuu 50 — 100 6.

HToropas oreHkKa BBICTABISIETCSI B BEAOMOCTh COITIACHO CJICAYIOIICMY IIPpaBUITY (Ta6J'II/II_Ia 7)




Tabnuma 7 - Ouenka ypoBHS chOPMUPOBAHHOCTH KOMITETEHITHH B

MIPOMEXYTOUYHOM aTTECTALNU

KPHTepHI/I OIICHMBAHHUA KOMIICTCHIIMHU

YpoBenb
copmupoBaHHO
CTH
KOMIICTCHIHNH

HTorosasi
OLIEHKA

Onenka mo
100-6anabHOI
mKajge

OOyuaromuiics He BJIaJICET TEOPETUYECKUMH OCHOBaMU
JUCLIUIUIUHBI u Hay4yHOU TEPMUHOJIOTHEM,
JEMOHCTPUPYET OTPHIBOUHBIE 3HAHUS, HE CHOCOOEH
pemarb  MpPaKTUYECKUE 3a1a4M, JOIIyCKaeT
MHO>KECTBEHHbIE CYIIECTBEHHbIE OIIMOKU B OTBETaX, HE
yMEET HHTEpPIPETUPOBATh pPE3yJIbTaTbl M JAENaTh
BBIBOJIBI.

HEJIOITYCTUMBII

HEYIOBJIETBO
PHUTEIBHO

Menee
51 Oamna

OOyuaromuiics BJIaJieeT YAaCTUYHO TEOPETHUECKUMU
OCHOBaMH JMCLHMIUIMHBI M HAYYHOM TEPMHHOJIOTHEM,
(dbparMeHTapHO  CHOCOOEH  pemaTh  MPaKTHYECKHE
3aJlauM, JOIYCKaeT HECKOJbKO CYHIECTBEHHBIX OIIMOOK
pElIeHUAX, MOXKET YacTUYHO HHTEPIPETUPOBATDH
MOJIyY€HHBbIE  pEe3yNIbTaThl, JIOMyCKaeT OIIUOKH B
BBIBOJIAX.

MMOPOTOBBIN

yJIOBJIETBOPU
TEJIBHO

51-65

OOyuaromuiicsi BJIaJIeET TEOPETUUECKUMH OCHOBaMU
JUCLHMIUIMHBI U HAYYHOW TEPMHUHOJIOTUEH, TPaMOTHO
u3NlaraeT MaTtepuai, CIocOoOeH peniaTh MpaKkTHYeCKue
3a/laud, HO JIOMYCKaeT OTJAEJbHbIE HECYIECTBEHHbIE
OLIMOKYU B MHTEPIIPETALIMU PE3YIbTATOB U BHIBOIAX.

MOBBIIICHHBIN

XOPOIIO

66-85

OO6yuaromuiicst B MOJTHOM Mepe BJIaJICET
TEOPETUYECKUMU OCHOBAMHU JIMCUUIUIMHBI U HAyYHOM

TEPMHUHOJIOTHEH, TpaMOTHO  U3JaraeT MaTepua,
CHOCOOEH  WJLTIOCTPUpPOBATh  OTBET  IPUMEpaMH,
(daktaMu,  JAaHHBIMM  HAyYHBIX  HCCJIEOBaHH,
MPUMEHSITh TEOPETUYECKHE 3HAHUS s pPelIeHUs
MpaKTUYeCKUX  3anay. [IpaBUIBHO HHTEPHIPETUPYET
MOJIyYE€HHBIE pe3yNIbTaThl U JAenaeT 0OOCHOBAaHHBIE
BBIBOJIBI.

MPOJABUHYTHIN

OTIINYHO

86-100

5 MaTtepuaJIbHO-TeXHHYECKOE U YUeOHO-MeTOoAn4ecKoe

odecrneyeHye JUCIUILTHHBI
5.1 YueOHas auteparypa

OcHoBHasi yueOHas1 IuTepaTypa

1. IllunmageB, B.C. Brpicias matemaruka. ITomnsiii kypc B 2 1. Tom 1: yueOHuk s
akasemuueckoro Oakamaspuara/ B. C. Illunaues ; nmox penakuueit A. H. TuxonoBa. — 4-e
u3a., ucnp. u gon. — Mocksa : M3parensctBo HOpaiit, 2019. — 248 c. — (bakanasp.

AxaneMu4eckuii - Kypc). —

ISBN 978-5-534-07889-3. -

O9bC  IOpaiit

[caifT].

URL: https://urait.ru/bcode/434737 (nata oopamenus: 22.01.2021). — TeKCT : AIeKTPOHHBIN
2. Hlumauyes, B. C. Bricmas maremaruka. [lomueiii kypc B 2 T. Tom 2: yueOHHMK as
akagemuueckoro OakamaBpuara/ B. C. Illunaues ; nmox penakuueit A. H. Tuxonoa. — 4-e
u3n., ucnp. u gon. — Mocksa : M3parensctBo FOpaiit, 2019. — 305 c. — (bakanasp.



https://urait.ru/bcode/434737

Axanemuuecknii  kypc). — ISBN 978-5-534-07891-6.
URL: https://urait.ru/bcode/434738 (mata  oOpaicHHS:
3JIEKTPOHHBIN

BacuibeB, A. A. Teopuss BeposITHOCTEH W MareMaTW4yecKas CTaTHCTHKA : Y4eOHHUK U
NpakTUKyM Ui OakamaBpuara u crneuuanurtera/ A. A. BacunbeB. — 2-e u3n., uchnp. u
nor. — Mocksa : U3natenberBo FOpaiit, 2019. — 232 c. — (bakanaBp u crienuaimcr). —
ISBN 978-5-534-09097-0. —/ 3bC IOpaiit [caiiT].
URL.: https://urait.ru/bcode/427132 (nata obpamenus: 22.01.2021). - TekcT : 3MEKTPOHHBIH

ObC Opaiit
22.01.2021).

[caitT].
Texkct

JlonoiHNTEIbHASI y4eOHast JIUuTepaTypa

Sumenés, JI.T. Boicuias marematuka : ydeOHuk / JL.T. Slumenés. — Mocksa : PUOP:
NH®PA-M, 2013. — 752 c¢. — (Bricmiee obpa3oBanue: bakanaspuar). - ISBN 978-5-369-
01032-7 (POP) ; ISBN 978-5-16-005400-1 (MHOPA-M. URL:
https://znanium.com/catalog/product/344777 (mata oOpamienus: 22.01.2021). — Tekcr :
3IEKTPOHHBIN

3umuna, O. B. Beiciias maremaruka : yue6Hoe nocobue / O. B. 3umuna, A. Y. Kupuinos, T.
A. CanpamKoBa ; mof peaakiueit A. M. Kupminosa. — 3-e¢ m3a. — Mocka : DUSMATIINUT,
2006. — 368 c. — ISBN 5-9221-0441-1. — JlaHb : 3NeKTPOHHO-OMOINOTEYHAsI CUCTEMa. —
URL: https://e.lanbook.com/book/59344 (nara 22.01.2021).

3IEKTPOHHBIN

oOpareHus: —Texcr :

Bricmas maremaruka : yue6HOe mocoome / T. A. Kyszmemosa, E. C. Muponenko, C. A.
PozanoBa, A. U. Cupora. — Mocksa : DUIMATIJINT, 2009. — 168 c. — ISBN 978-5-9221-
1004-4. — Jlanb ANIEKTPOHHO-OMOIMOTEYHAS cucrema. URL:
https://e.lanbook.com/book/2294 (mara obparienus: 22.01.2021). — TeKCT : 3IEKTPOHHBII
Xopowunosa, E. B. Beiciias maremaruka. JIEKIuu ¥ ceMUHaAphI : yueOHOe mocobue ist
akamemuueckoro OakanmaBpuarta / E. B. XopommnoBa. — Mocksa : M3narensctBo HOpaiit,
2019. — 452 c. — (bakamaBp. Axagemuueckuii kypc). — ISBN 978-5-534-10024-2. - ObC
IOpaiit [caiit]. — URL: https://urait.ru/bcode/429143 (nata oopamienus: 22.01.2021).

. — TekcT : 351eKTPOHHBII

5.2 MarepuajibHO-TeXHUYECKOE U IPOrpaMMHOe
ol0ecneyeHue TUCHUTINHBI

Y4eOHbIe 3aHATHS 110 AUCHUIUIMHE TPOBOIATCS B yueOHbIX ayautopusix HONKemIV:

339 VYuebHnas aynutopus (MyIbTUMEIUHHAS) 7S IPOBEACHUS: 654041, KemepoBckas

- 3QHATHH JIEKIIMOHHOTO THUIIA; obnmactp - Kysbace,

- 3aHATHI CEMUHAPCKOTO (ITPAKTHYECKOT0) TUTIA. HoBoxky3Heuxuit

CrnenmanusupoBanHasi (ydeOHas) MeOenb: OCKa, MENoBasi, CTOJBI, | TOPOJACKON OKpyr, T.
CTYJbSI. HoBoky3Helk, yiI.

Ob6opynoBanue: cmayuoHapHoe - HOyTOyK, IPOEKTOP, IKPaH. Kysnernosa, 1. 6

Hcnons3yemoe pOTpaMMHOE obecrieueHue: MSWindows

(MicrosoftlmaginePremium 3 year mo cyOmUIIEH3MOHHOMY J0OTOBOpY Ne
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo60IHO
pacrpoctpansemoe I10).

WuTepHer ¢ obecnieuenuem nocryna B QMOC.

345 YuebHast ayuTOpUs U1 IPOBEJICHUS:

- 3aHATUH CEMUHAPCKOTO (IPAKTUYECKOT0) TUIIA;

Cnenuanu3upoBaHHas (yueOHasi) MmeOenb: JOCKAa MeJoBasi, CTOJbI,
CTYJIBS.

OOopynoBaHue: cmayuornapHoe — KOMIIBIOTED; nepeHoCHoe - HOYTOYK,
IIPOEKTOP, IKPaH.

654041, KemepoBckas
obmacThb Kysbacc,
HoBoky3Heuxuii
TOPOJICKOM  OKPYT,
HoBoxky3Helnk,
Kysuenosna, 1. 6

T.
yiI.



https://urait.ru/bcode/434738
https://urait.ru/bcode/427132
https://znanium.com/catalog/product/344777
https://e.lanbook.com/book/59344
https://urait.ru/bcode/429143

Hcnons3yemoe pPOTPaMMHOE obecnieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOauIieH3MOHHOMY AOTOBOpY No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGomHO
pacnpoctpansgeMoe 110). MuTepuer ¢ obecneuennem nocryna 8 SUOC.

347 YueOHas aynuTOpHS [Tl IPOBEICHUS:

- TEKYIIIETO0 KOHTPOJIS ¥ POMEKYTOYHON aTTeCTAIlUH.

CrneunanuzupoBanHas (yueOHas) meOesb: JOCKa MeEJOoBasi, CTYJIbS,
CTOJIBL.

O6opynoBaHue: nepeHocHoe - HOYTOYK, IPOEKTOP, IKpaH.

Hcnons3yemoe pOTPaMMHOE obecnieuenue: MSWindows
(MicrosoftimaginePremium 3 year mo CyOJUIICH3HOHHOMY JOTOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cB0oGOIHO
pacmpoctpansemoe [10).

Hutepuer ¢ obecrieuenuem nocryna B DMOC.

654041,
KemepoBckass o0mnactb
- Kys6acc,
HoBoky3Heuxkuii
TOPOJCKOM OKpyr, T.
HoBoky3Henk, yiL
Kysnenona, 1. 6

327 YuebHas ayquropus (MyJIbTUMEIUIHAS) JIS1 TIPOBEICHHS

- 3aQHATHH JICKIIMOHHOTO THIIA,

- CEMHMHAPCKOT0 (MPaKTUYECKOr0) THIIA,

- ISl TPYITIOBBIX M HHIUBUYATBHBIX KOHCYJIbTAIUH,

- TEKYIIIETO0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAIlNH.

Crnennanu3upoBaHHas (ydeOHass) MeOenb: JTOCKa MeEJoBasi, CTOJIBI,
CTYJbS

O6opynoBanue Ajsl Mpe3eHTalMu y4eOHOro MaTepuana: KOMIBbIOTED
MIPEToIaBaTells C MOHUTOPOM, IIPOEKTOP, IKPaH, aKyCTUYECKast CUCTEMA

Ucnonszyemoe  mporpammuoe  oOecmedenue: MS  Windows
(MicrosoftimaginePremium 3 year mo CyOJHIICH3HOHHOMY JOTOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cB0oG0mHO
pacmipoctpansemoe [1O), antuBupycHoe I1O ESET EndpointSecurity,
muensuss  NeEAV-0267348511 mo  30.12.2022 r.; MouzillaFirefox
(cBobomuo  pacmpoctpansiemoe  I10), GoogleChrome (cB0o60IHO
pacmpoctpansemoe [IO), Opera (cBoGomHo pacnpoctpansemoe I[10),
FoxitReader (cBo6oano pacmpoctpansemoe I10), WinDjView (cB0o60HO
pacmpoctpansemoe I10), SAnpexc.bpaysep (oTeuecTBeHHOE CBOOOJIHO
pacmpoctpansemoe [10).

Nutepuer ¢ obecnieuenuem noctymna B DOC

654027,
KemepoBckass o0Omacth
- Kys06acc, T.
HoBoky3Henk, mp-Kr
[Tnonepcknit, n. 13,
om. 1

342 Y4aeOHas ayauTopust IJ1s1 TPOBEICHHUS:

- 3aHSTUH JICKIIMOHHOTO THIIA;

- 3aHSATUH CEMUHAPCKOTO (IIPAKTUYECKOTO) TUIIA,

- TPYIIIIOBBIX U WHAUBUIYAIbHBIX KOHCY/IbTAIIHA.

CrnenumanusupoBanHas (yueOHasl) mMeOenb: JOocKa MenoBas, kKadempa,
CTOJIBI, CTYJIbSI, IGMOHCTPAIIMOHHBIH CTOJ.

OO0opynoBaHue JJIs IPE3CHTAIUKM YIEOHOTO MaTepHalia: nepeHOCHOe -
HOYTOYK, TPOEKTOP, SKPaH.

Hcnons3yemoe pOTpaMMHOE obecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo CyOnHIIEH3HOHHOMY JOTOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cB0oG0aHO
pacnpoctpansemoe [10).

WuTepHer ¢ obecneuenuem jnocryna B UOC.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3Heuxuit
TOPOJICKOM  OKpyr, T.
HoBoky3Heuk, yiL
Kyzuenosna, 1. 6

106 [TomemieHue Ast CaMOCTOSTENNbHON pabOThl 00yJaIOIIUXCSI.

Cneunanu3upoBanHast (ydeOHas) MeOelb: CTONBI, CTYNbs, JIOCKa
MEJIoBasl.

O6opynoBaHue: cmayuoHapHoe - KOMIBIOTEpHI (4 1mIT.).

Hcnons3yemoe IpOTpaMMHOE obecrieueHue: MSWindows

(MicrosoftimaginePremium 3 year mo CyOJUIICH3UOHHOMY JOTOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cB0oOGOIHO

654041, KemepoBckas
obmactp - Kysbacc,
HoBoky3Heuxuii
TOPOACKON OKpyr, T.
HoBoky3Helk, yiL
Kyzuenosa, 1. 6




pacnpoctpansgemoe [10).
Wutepner ¢ ob6ecnieuenuem nocryna B MOC.

5.3 CoBpemenHblie npodeccuoHAIbHbIE 0a3bl TaHHBIX U

UH(POPMALIUOHHBbIE CIIpaBOYHbIE CHCTEMBI

1. Wndopmanmonnas cucrema «OOMEPOCCHUCKAN MaTeMaTHUYECKUH TMOPTAI»,pPeKUM
noctyma :http://www.mathnet.ru/

2. VHpOpMAalMOHHAS CHCTEMa«JKCIIOHEHTa» - UEHTP WHXXEHEPHBIX TEXHOJOTHH U
MOJICTUPOBAHUS, PEXKUM JocTyma :http://www.exponenta.ru

3. baza gannsix Science Direct (6osee 1500 sxypuanos usaarenbctBa Elsevier, cpemu HEX
U3JIaHUs 110 MaTeMaTHKe U HHpOopMaTHKe),pekuM goctymna :https://www.sciencedirect.com

4. WndopmanmonHas cucreMa «EnnHoe okHO gocTyna K MHGOPMAalMOHHBIM pecypcamy»
http://window.edu.ru/catalog/

5. ba3pl JaHHBIX W aHAIMTHYECKHE NYONMKAIMM Ha TMOpTane «YHUBEPCUTETCKas

uHpopMaroHHas cucrema Poccus», pexxum nocryma: https://uisrussia.msu.ru/

6 Unble cBeleHUs U (MJIM) MaTEePHAJIbI
6.1 IlpumepHbIe TeMbI MMCbMEHHBIX Y4eOHBIX padoT

6.1.1. UnauBuaya bHOe 3aaHue Mo TeMe «MaTpuuHas ajareopa»

1. BbrYuciauTh onpeaenuTeb: 2. Jloka3aThb TOXKIECTBO:
-2 -5 -1 3 ,
2 -5 9 1 a8
b b°l=(b-a)(c—a)(c-h).

3 -1 5 -5
2 18 -7 -10

3. Haiitu 3nauenue muorounena f(X) ot marpumbr A:

c c?

1 -2 3
f(x) =3%x" —2x+5, A=l2 -4 1|
3 -5 2

4. Pemuth MaTpudHoe ypaBHeHue. Crenarb MpoBepKy.
1 3 -1 3 0
X =
2 5 1 2 -

5. Haiitu panr Matpuus! A:

5 -1 4 2 1
-1 2 1 5 6
3 -5 2 -8 -11
2 4 2 10 12

6.1.2. KonTposbHasi padora no teme «CucreMsbl JIMHEHHbBIX yPaBHEHHUI»



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

1. Pemnth cucreMy JUHEHHBIX YpaBHEHUI: 2. PemuTh cucTeMy JMHENHBIX YpaBHEHUI METOAOM
l"aycca.

a) metogoMm Kpamepa; Haiitu o0mee pemienue, 4acTHoe, CeIaTh
IIPOBEPKY.

0) metosiom ["aycca;

B) IIpU [TOMOLIY 0OpaTHOM MaTPULIbI.

2X, =X, +3X, - X, + X, =3
3X, +2X, + X, =5, 3X,+4X, - X, +4X, =2
2X, +3X, + X, =1, X, +5X,—4X, +5X, - X, =-1
2X, +X, +3X, =11 4X,+9X, 50X, +9X,- X, =1

6.1.3. I’IH}]HBH}]yaJIbHOC 3aJaHueE N0 TeMe K AHAJTNTHYECKAs reoMeTpusi Ha IJI0OCKOCTH»

VYpaBHeHue oHOM U3 CTOPoH KBajipaTa X+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTATBHBIX
CTOpOH KBajpara, eciu (-1;0) — Touka nmepeceyeHus ero quaroHajIeH.

JlaHBI ypaBHEHHS OJTHOM M3 CTOPOH poMba 2x+y—5=0 n oxHOM u3 ero quaroHanei y—1=0.
JHuaronanu pom6a nepecexatotcsi B Touke (3;1). Haiitu ypaBHEHUSI OCTalbHBIX CTOPOH poMOa.

VYpaBHeHuUs ABYX CTOPOH napasuienorpamma x+2y+2=0 u x+y=0, a ypaBHEHUE OJJHOHN U3 €0
nuaroHanend x+2=0. HailTu kooparHaThI BEpIIMH MapasuiesorpaMmma.

Hanbl ase BepuinHbl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepeceueHus BHICOT TPEYroJIbHUKA.
CocTaBuTh YpaBHEHHUSI €TO CTOPOH.

Hanwr Bepmunsl A(1, 1), B(2, 3), C(4, 1) tpanertun ABCD (AD || BC). U3zBecTHO, 4TO
JIMaroHaJiv Tparelny B3auMHO MepneHANKYIspHbl. HaiiTu koopauHatel Bepiminabl D 31O
TpanenuH.

6.1.4. KonTpoJsbHas padora no teme «Ilpeaen. HempepbiBHOCTH»

i X—2 A%® _ 5x im Sin X — Cos X
i o) IM ————— 6 lim . —.
Haiitn npenensr: a) M) 2 _3x 12 ; 0) 13 B x—>% cos2x ’
)l x+1)"
- AT
x>o\ X +3
_ 2 x>2
HUccrenoBath KI[MH HA HEMIPEPBIBHOCTD: a) Y = o)y=
byn pep VY=, OV X X<2
32 -x
B = +27
)Y X?+5

6.1.5. KonTpoabHasi padota no teme «/ludpdepeHunaibHoe ucuncaeHHe»

HccnegoBaTh MeETOaMU I[I/Iq)q)epeHLII/IaJ'IBHOFO HCYHCIICHHUA CJIICAYIOIHE (bYHKHHH u,
HCIIOJIb3Y: pE3YJIbTAaThl UCCIICAOBAHUS, IIOCTPOUTD UX I‘paq)I/IKI/I.

X2 —2X+2 _x2
1)YZT; Z)y:eZX X

6.1.6. KonrpoabHasi paGora no teme «UHTerpajbHoe McUYHCIeHHMe (YHKIMH OTHOI
nepeMeHHOoM»



|. Haiitu unTerpabi:

_ _ (arccos x)® -1 . X+ 2 _ 2x? =3x -1
1 2—-4x)sin2xdx; 2) | ——2%2——dx; 3) | ——dx 4 :
)j( : )I V1-x? Ix2+x+3 ) J.(x—4)(x—3)x
Il. BoruncauTs:
4 X—l © \/7
1. dx. 2. |eY*dx.
'([\/;+1 !

[11. Hatiti miomans Gurypsl, orpaHHuEHHON JTMHUSMU:
1
y=x*+1, y:Exz, y=5.

IV. Haiitu o0beM Temna, MoJy4eHHOTO MPH BpaIleHHH (PUTyphl, OTpaHUYCHHON JTHHUSMU:
x=y% x=1, y=0.(0X, QY).

6.1.7. KontpoabHasi padora no teme «AudpdepenuuanbHbie ypaBHeHHA»

Pemnte ypaBHeHus:

1. xyy' =1-x°. 6. y' —ysin x = y’e™*. 10. y"—4y'+13y =0.
2. xy' +y=y?, y(1)=l. 7.y"= _12 : 11. y" -4y’ +3y = 2e*.
2 sin “ X
3. (xy? +x)dx + (x’y —y)dy =0, y(0) =1. 12. y" +y = 4sin 2x.
4.y =225 8.y +2yy' =0, y(0)=2, y'(0) =—4.
X
5.y - Y_ X+l 9. y"—2y'—3y=0.
X X

6.1.8. Keiic-3aganue mo reMe «IkcTpeMyM PYHKIMHU ABYX MepeMeHHbIX»
Keiic-3ananme:

B mpouecce mpous3BojacTBa  UCHOJB3YIOTCS JBa BUJa pecypcoB: Kamutan Ku tpyn L.

0.5 703
®ynkuus Beimycka umZ = ak L Ha apeHy QoHI0B (KaluTana) u oIuiaTy Tpyaa
BbIAeNieHO 60 y.e., CTOMMOCTb apeH/Ibl eIMHULBI (DOHAO0B paBHA 3 y.€., CTaBKa 3apabOTHOM miaThl 4

y.e. Ilpu kakom 3Hayenuu K pocturaercss HauOOIbIINI 00bEM BbITycKa?

6.2 IlpumepHbIe BOMPOCHI U 3a1aHusl / 3a1a4M JJIs1 MPOMEKYTOUHOI
aTrecTaluu



Tabnuua 8 - [IpuMepHbIe TEOpEeTHYECKHE BOIPOCH! M MPAKTUYECKUE 33aHUs K IK3aMEHY

Paznensl 1 TeMEBI

[IpumepHbIe
TEOPETUYECKHE
BOIIPOCHI

[IpumepHbIe IpakTUYECKUE 3aAaHUS

1. MarpuuHnas ajareopa

1.1 Marpuiibl,
oTeparuu HaJ
MaTpPHIIAMH.
Ompenenurenu,  Ux
CBOMCTBA.

1. Marpuiibl, BUIBI
MaTpPHII

2. Omnepanuu Haj
MaTpPHIIAMH.

3. CsoiicTBa
OIpENECITUTENEH.

1 2 -3
1. Haiitu marpuny I=FABC-3E, tie A=|1 0 2|,
45 3
1
B=| 2|, C=Q2 0 5), E-enunuynas MaTpuIa.
1
2.  BBIYMCIHTE ONMPEENNTEND MATPULBI A
1 -2 3
A=|2 -4 1|
3 -5 2
3. BbuuciuTh onpenenuTenb:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10

1.2. OO6parnas
MaTpHIa. Paur
MaTpHIIbI

4 OOparHas maTpwuIia.

Teopema o
CYLIECTBOBAaHUU

00paTHON MaTpHULIBL.

5 DrneMeHTapHbIE
npeoOpa3oBaHMs
Martpuilbl. Panr
MaTpUIIbL, €r0
BBIUHCIICHHE.

4. Haiitu matpuity B=11.(A-1)/+A/,

1 -2 3
A=|2 -4 1|
3 -5 2
5. Haiit panr MaTpums! A:
1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4

2. CucreMbl JHHEHHBIX YPABHEHUH

2.1. Pemenue
CUCTEM N JIMHEHHBIX
anreOpanyecKux
YPaBHEHUH c n
HEU3BECTHBIMU
Meronom Kpamepa n
c MTOMOIIBIO
0o0paTHOW MaTpHIIbI.

6 CucreMsl
JIMHEHHBIX
anredpanvecKux
YPaBHEHUH.

7 Pemrenue cucrem
JIMHEWHBIX
ypaBHEHUH
MeroqoMm Kpamepa.

6. Pemmth cucreMy THHEHHBIX ypaBHEHUI METOIOM
Kpamepa u ¢ momomipto odpaTHOI

X, +X,+2X,=-1,
MaTpulbL 2 X, — X, +2X, =4,
4X, + X, +4X, =-2.

2.2. Pemenue
CUCTEM M JIMHENHBIX
anreOpanyecKux
ypaBHEHUN C n

8 Pemenue cucrem
JIMHEWHBIX
ypaBHEHUH
metoaoM ["aycca.

7. Pemute cucremy meronom ["aycca, HaiiTu oOmiee
pelIeHe. YacTHOE, CAENAaTh MPOBEPKY.




HEU3BECTHBIMU 9 Ognoponansie X, +2X,-3X;+X,-3X5 =2,
MetooM ["aycca. CHCTEMBb] JIMHEHHEIX 2X, — X, +X; —4X, + Xg =1,
YPABHCHIH. 3X,+X,-2X,—3X, -2X, =3,
3. AHaIMTHYecKasi reOMeTPHs Ha IVIOCKOCTH
3.1. Ilpsmas Ha | 10 VpaBaenue npsimoii | 8. HamucaTh  ypaBHeHMS — NpPAMBIX,  NPOXOAALIMX
mwiockoctd. CriocoOsl C YIJIOBBIM yepe3 HauyaJo KOOPIMHAT MOJ yriaoM 45° Kk mpsiMoi
3amanus.  OCHOBHBIE K09 PHUIIEHTOM, y=4-2x.
3aga4dyu 06mee ypaBHeHHe 9 Cpezm IMIPAMBIX HaUTH napaJuiCiIbHbIC u
IIPSIMOM, ypaBHEHUE HCPIICHINKYIIIPHBIC.
IpsIMOi, a) x-2y+3=0;
NPOXOIAIIEH Yepe3 0) -2x+4y+5=0;
OJIHY M JIBE B) -2X+y-3=0;
3aJlaHHBIE TOUKH.
11 VYron mexnay 1Byms
MpsIMBIMU Ha
MJIOCKOCTH.
Ycnosue
NapajieIbHOCTH U
MEePIEeHIUKYISIPHOC
THU JABYX MPSIMBIX.
4. BeeieHne B aHAJIN3
4.1. [penen | 12 Yucnosas 10. Haiiti npenensr:
YK CIOBOU MOCJIEI0BATEIBHOCT . X“=x-6
MIOCJIEJOBATEILHOCTH b U €€ IpeJe. l'f;'g x_3
u npenen GyHKuuu 13 Ilpenen gpynkuuu.
OCHOBHBIE TEOPEMBI lim X +2x-1
0 Tpeenax. X—n 5X3 - X2 +4x+3
14 BbeckoHe4yHO Malibie
U OECKOHEYHO ] 1 &
OosnbLIMe 1'an[1+ ?)
BEJIMYMHBI, UX
CBONCTBA. lim {i n 1 oot ;}
x>0 1-2 2-3 n-(n+1)
4.2. 15 HenpepsIBHOCTH 11. HccnenoBaTh PyHKINN Ha HEMPEPHIBHOCTH:
HenpepsiBHOCTH (YHKIIMH B TOUKE U x+4, x<-1
byHKIIH Ha MHOXECTBE. fo=1x*+2, —1<x<l1
16 Touxwu pa3psiBa
(I)YHKHHH' 2)6, x2>1
12. VccnemoBaTh Ha HENPEPHIBHOCTH (QPYHKIUIO U
ONPEAEIHUTH THII TOYEK Pa3phIBa, CIIM OHU €CTh
V2-x ., 1
y=— ot VY=V
X“+5 X" —=3x+2
5. InddepenuuanbHoe ucuuciaeHne GyHKIMM OHOM NMepeMeHHOil
5.1. Tlpoussomas | 17 Onp eﬂeHeHﬂf 13. B kakoii Touke napadosbl y=x"-2x+5 HYXHO
TIPOMSBOIHOM B IPOBECTH  KacaTelbHYl0, 4ToObI OHa  ObuIa
TOHKE. HepIIeHUKYIISIPHA OWcceKTpuce  HEepBOro
I'eomerpuyeckuit KOOPJMHATHOTrO yIia.




CMBICI
IIPOU3BOJHOM.

18 TlpousBoanas
CYMMBI,
MIPOU3BEICHUS,
YaCTHOTO JIBYX
GbyHKIUH.

19 TlpowusBoanas
CIIOKHOW (DYHKITUH,
HESIBHOHM (PyHKIIHH,

14. Haiitu npou3BoHBIC (PYHKIIUU:

y=3x*-x%.
X
=tg®> 2
y=1g 5.
y =25 Jsin x
y = (sin x)*

CTENEHHO-
MOKa3aTeJIbHOU
(GyHKIMH.
5.2. Ilpunoxenus | 20 IpusHaku 15. HccnenoBaTh Ha MOHOTOHHOCTh M HAHTH TOYKH
MPOU3BOJHOMN BO3pacTaHus U 3KCTpeMyMa (PyHKITUU:
yOBbIBaHUS __X
GbyHKINH. 1-x? ;
21 Dxctpemym X2 — 242
dbyHKIIIH. =
Heo6xoaumoe x-1
YCII0BHE, 16. UccnenoBath Ha BBITYKIOCTh, BOTHYTOCTh M HAWTH
JIOCTATOUHEBIE TOYKH Tiepernda QyHKIu:
yCIOBUA y = X .
IKCTpEMyMa 1-x7;
byHKINA. 17. UccnemoBate  MeTomamu  auddepeHInar»HOro
22 BBINYKIOCTb 1 UCUYKCIICHHS CICAyIomue (GYHKIMUA H, HCHONb3Ys
BOTHYTOCTB pe3yabTaThl HCCICOBAHHMS, TOCTPOUTD UX TPA(HKH:
rpaduka QyHKIIUH. X 1

Touku neperuoda.
23 AcuMITOTHI
rpaduka QyHKIHUH.
OO01mas cxema
UCCIICIOBAHUS

byHKIHH.

Yo 1%E . y=elx

6. UnTerpanbHoe ucuncjienne GyHKIUMN OTHON nepeMeHHOM

6.1.
Heomnpenenenupi
HUHTETpal

24. IlepBooOpa3Hast
(byHKIIUU U
HEOIpeICTICHHBIN
unrerpai. CBolicTBa
HEOMPEAEIEHHOTO
WHTErpana.
Henocpencrsennoe
WHTETPUPOBAHUE.

25. Meto 3aMeHBI
IIEPEMEHHON,
WHTETPUPOBAHUE T10
YacCTsM.

26. NnaTerpupoBanue
paIMOHAIBHBIX APOOEH.

18. HaiiTi uHTETpAIHI:
X% +2x—3/x
[ gy

I 1-cosx
(x —sin x)?

[ Bx+4)e™dx

J~ X+2 dx

X2 +X+3

2x% -3x -1
I dx
(x=4)(x—3)x




6.2.
OrnpeneneHHbIi
HHTETpAll U
IMPHUITOKCHHUA

€ro

27. OnpeenieHHbII
HUHTErpall, ero
r€OMETPUYECKUI CMBICIL.
CgoiicTBa
OTIPEJICTICHHOTO
WHTErpana.

28. ®opmyina Herotona-
JleiiOHMIIA.

29. Ilnomaae miIocKom
¢burypsi.

30. O6bem Tena
BpaIeHusl.

19. Beluuciaurs:

5
. 2 w3y
I&+1 !x V1-x3dx:

In2

J'\/ex——ldx ;

20. Haiitu mnomans  Qurypel,  OrpaHWYeHHOM
JTHUSMU:
y=x*+1, y:%xz, y=5.
21. Haiitu 00beM Tena, MOMyYeHHOTO MPH BpalleHUH
x=y* o x=1

(Guryphl, OrpaHUYEHHON JIHHUSMH:

y=0 ox, o).

7. InddepenunaibHbie ypaBHEHUS

7.1.
HuddepenunanbHble
ypaBHEHUSA 1
MopsiJIKa

31. InddepenmanbHbIe
YpaBHEHHS C

pa3 e IONUMUCS
IepEeMEHHBIMH.

32. OgHopoaHbIE
muddepeHnaIbHbIC
ypaBHEHUS TIEPBOTO
Mo PsiIKA.

33. JIuneiinbie
muddepeHnaIbHbIC
ypaBHEHUS TIEPBOTO
Mopsi/IKa.

22. Pemuth muddepeHnuanbble ypaBHEHUS:

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

7.2
Judbdepenunanbupie
ypaBHEHUSA 2
MopsIKa

34. Jluneiinbie
OJIHOPOJTHBIC
muddepeHIaIbHbIC
ypaBHEHUS BTOPOTO
Mopsi/IKa.

35. JIuneiinbie
HEOTHOPOTHBIE
nuddepeHIaIbHbIe
ypaBHEHUS BTOPOTO
TopsiJiKa ¢
MIOCTOSIHHBIMU
kod(hpurreHTamu.

23. Pemmth muddepeHnnanbHbie ypaBHEHHUS:
y"—4y'+3y=0
y'—4y'+4y =0
y'—y'+3y=0
y”_yl+3y:ex

8. Teopusi BepOATHOCTH U MAaTeMATHYECKAS CTATUCTHKA

8.1
BEPOSATHOCTH

Teopus

36. I'eomerpuueckoe
OIpeeIeHue
BEPOSTHOCTH.

37. Onepanuu Haj
COOBITHSIMH.
Juarpammel Diinepa-
Benna.

24. BeposATHOCTb TOrO, YTO TOYAaTKH KyKypy3bl
umerot 12 psapos, pasHa 0.49, 14 panos — 0.37, ot 16
10 18 psapoB — 0.14. KakoBa BEpOATHOCTb TOTO, YTO
Hay/Jayy BbIOpaHHBIM MovaTtok OyneT umerh 12 uiau
14 psigoB?

25. Mmerorcs mATh BUHTOBOK, TP M3 KOTOPBIX C
ONTUYECKUM TpuleroM. BeposTHOCTs nmonanaHus B
Lenb TpU  OJHOM BBICTPENIE W3 BHUHTOBKH C
onTUYecKuM  mpu-menom  paBHa 0,95,  6e3
ontuueckoro npuuena — 0,8. Haligure BEposATHOCTh




nomnaganvusa B LOCJIb, €CJIW CTPCJIOK CACIACT OAWH
BBICTPCII U3 Hayaavy B35TOIl BUHTOBKU

8.2. 38. Cratuctuueckue 26. Cnyuaifnas BennumHa X 3agaHa (QyHKIHEH
MaremaTnueckas OIICHKH, TPEOOBaHUS K pacnpeeneHus:
CTAaTUCTHUKA CTAaTUCTUYCCKUM 0, x<0;
OLICHKAM. F(X)=4{x?, 0<x<1;
39. Haxoxnenue
TOYEYHBIX OLIEHOK L x>l
METOI0M MOMEHTOB. Haiitu IIOTHOCTD pacupenenenus
BEPOSITHOCTEN, MATEMaTUYECKOE  OXKHUJAHHE U
JUCIIEPCUIO0  CIy4YalHOM BEJIWYUHBIL. BeryucianTe
BEPOSITHOCTh TOrO, YTO Cily4yailHas BEJIWYMHA X
npumet 3Hauenue B unrepsaie (0,5; 1).
27. W3BecTHBl MaTeMaTHYECKOE OXHJAAHHE M U
cpeaHee KBaapaTUYECKOE OTKIOHEHWE G HOPMAJIBHO
pacnpenenéHHoi ciydaiiHoi BenuuuHbl X. Haidtn
BEPOSITHOCTh ~ MOMAJaHUs 3TOW  BEJIUYUHBI B
3anaHHbIi uHTEepBai (o, ). M306pa3ute Ha rpaduke
(GYHKIIUY TTIOTHOCTH HAWJIEHHYIO BEPOSITHOCTb.
m=10, o=4, a=2, pB=13.
[Ipomexyrounas
aTTecTalus -
9K3AMEH
Cocrautens: ['puwaunna B.b., nomeHT kadenapsl MaTeMaTHKH, (QHU3UKH 5

MAaTCMAaTHYCCKOI'O MOACIMPOBAHUA




