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1 Heap AMCUUILIMHBI
B pe3ynbraTe 0cBO€HUs JaHHOM AUCHUIUIMHBI Y 00y4Yarouierocs J0KHbI ObITh cPOPMUPOBAHBI
KOMIIETEHITUH OCHOBHOU Mpo(deCcCHOHATbHON 00pa30BaTeIbHON MpOrpaMMBbl  OakamaBpuara (aaiee-

OIIOIT): OTIK-1.

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

Tabimumax 1, 2, 3.

1.1 ®opmupyembie KOMIETEHINH

Tabmuma 1 — ®opmupyembie TUCIUIUIMHONW KOMITETEHIIUH

HaumenoBanue Buna | Haumenosanue
KOMIIETEHIIN T KaTeropuu (TPyYIIbI)
KOMIIETEHIN I

KO,I[ 1 Ha3BaHUEC KOMIICTCHLIMHN

Ob6menpodeccrnonanpHas

OIIK-1 Cnocoben YUUTHIBATH
COBPEMCHHBIC TEHICHIIUU Pa3BHTHUS
TEXHUKM ¥ TEXHOJIOTUH B 00JacTH

TEXHOC(EPHOU 0€301aCHOCTH,
U3MEPUTEIBHOM W BBIYMCIIUTEIILHOM
TEXHUKH, UH(POPMAIIMOHHBIX

TEXHOJIOTUH TIPU PEUICHUU THUIIOBBIX
3ama4 B o0OyacTu mpodeccuoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHOW C 3aIllUTON
OKpYXarolen cpefibl 1 obecredeHrneM
0€30MacHOCTH YeIOBeKa

1.2 JleckpuUNTOpPHbIE XapPAKTEePUCTUKU KOMIIETEeH Ui

Tabnuua 2 — JleckpUNTOpHbIE XapaKTEPUCTUKN KOMIIETEHIINH, (POPMHUPYEMBIX TUCIUTUTHHOMN

Koo u nassanue Heckpunmopnvie Jucyuniunsl u npaxmuxu,
romemeri xapakmepucmuxu komnemenyuu | gopmupyrowue komnemenyuio no OIOIT
no OI1OI1
OIIK-1 OIIK-1.2 Cnocoben yuutbiBath | K.M.04.02 Boicmas maTemaTnka
Cnocoben COBPEMEHHBIC Termermy | K-M-04.03 ®rsika




YUUTBIBATh
COBPEMEHHBIC
TEeHICHIUU
pa3BHUTHUSA
TEXHUKU i1
TEXHOJIOTUH B
obOactu
TexHOC(EepHOU
0e30MmacHOCTH,
U3MEPUTEIIBHON
31
BBEIYHCITUTEIIHLHOM
TEXHUKH,
nH(pOpMalMOHH
BIX TEXHOJIOTHH
pu peleHnn
THIOBBIX 33J]a4 B
obnactu
npodeccuoHaIbH
on
JIEATEIILHOCTH,
CBSI3aHHOM c
3aIIUTON
OKpy)Karouen
Cpebl i
obecrnieueHrEM
0e301macHOCTH
yeJioBeKa

Pa3sBUTUA TCXHUKHU H TEXHOJIOT Ui

B obmactu obecrieueHHs
TeXHOC(hEpHOU 0€301MacHOCTH,
U3MEPUTEIIBHON u
BBIYMCITUTEIEHON TEXHHKH,
MH()OPMAIIMOHHBIX TEXHOJIOTHI B
cBOCH npogeccuoHaTbHON
JESATSIBHOCTH

K.M.04.04 Xumus

K.M.04.08  HaueprarenbHas
KOMITBIOTEpHAs rpaduKa
K.M.04.06 Hokconorus
K.M.04.05 Terurohmsuka 1 THAPOra3oJiHaAMHKA
K.M.04.09 DnexTpoHMKa U AJIEKTPOTEXHHUKA
K.M.04.11 Teopust ropeHus u B3pbiBa

K.M.04.12 HaneXHOCTh TEXHUYECKHMX CHCTEM U
TEXHOT'€HHBIH PUCK

K.M.09.03 [IpombrneHHast 0e30macHOCTh
OIACHBIX MPOHU3BOJICTBEHHBIX OOBEKTOB

reoMeTpus u

KM.09.02 Oxpana okpyxawollei cpeasl Ha
00BEKTaX IKOHOMHUKHU

KM.04.14(VY) YuebHas MpaKTHKa.
O3HaKOMHTENIbHAS MPAKTHKA

KM.10.01(IT)  TIlpousBomcTBeHHasi  IMpaKTHKa.
TexHomormyeckast (TIpOEKTHO-TEXHOTOrMYeCKast
MPaKTHKa)

K.M.11.01(J1) ITonroroBka k mpoleaype 3aIiuThl
W 3aI1Ta BBITYCKHON KBAJIM(PHUKAIMOHHON paboThI




Tabnuua 3 — 3Hanus1, yMeHuUs1, HaBBIKK, POpMUpYEMbIE TUCIUILTHHOMN

Kon u HazBaHue | UHauKaTopel  JOCTWXKEHUS | 3HaHUs, yMeHus, HaBblku (3YB),
KOMIIETEHIUU KOMIIETEHITUH, dbopMUpyeMBbIe TUCITUTUIMHON
3aKpeIUieHHbIC 3a
IUCIUIIIINHON
OIlK-1 Criocoben | OITK-1.2 CriocobeH | 3HaTh:
YYUTHIBATH YUUTHIBATh ~ COBPEMCHHBIC | -3aKOHBI U METOJbl  MaTeMaTHKH,
COBpPEMEHHBIE TEHJICHIIUU pa3BUTHS | HEOOXOTUMBIE TUTST petieHus
TEHICHITNH pa3BHUTHUS | TEXHUKH W TEXHOJOTHMH B | IpodecCHOoHATBHBIX 3a/1a4.
TEXHUKHU U TEXHOJIOTUM B | 00IaCTH obecrieueHus | YMeETh:
obnmactu TexHOCHEPHOU | TeXHOCPEepHOI -HCIIOJIB30BaTh  3aKOHBI W METOJbI
0€30MacHOCTH, 0€30MacHOCTH, MaTeMaTHKU npu pelieHnn
U3MEPUTEIIBHON U | U3MEPUTEIBHOU U | npodeccuoHaIbHBIX 3a7a4.
BBIYMCIIUTEILHON BBIYMCIIUTEILHOM TEXHUKH, | BiaajaeTs:
TEXHHKH, MH()OPMAITHOHHBIX -HaBBIKAMH MIPOBEICHUS
MH(POPMAITUOHHBIX TEXHOJIOTHIl B CBOEH | MaTeMaTHUYeCKUX pacyeToB npu
TEXHOJIOTUH pu | Ipo¢eCCUOHATBHOU petieHnr nmpodeccHoHabHBIX 3aad.
peleHur TUIIOBBIX 3a7a4 | NeATeTbHOCTH
B obnactu
npodecCuoHaTBHOM
NESITETHHOCTH,
CBSI3aHHOM C 3alIATOM
OKpy)Karolmen cpeasl u
obecrieueHreM
0€30MaCHOCTH YeJIOBeKa

2 O0bEM M TPYA0EMKOCTh JAUCHUIUVIMHBI 1O BHJAAM Y4YeOHBIX 3aHSITHIA.

DopMBbI IPOMEKYTOUHOM ATTECTALUN

Tabmuna 3 — O6BEM U TPYIO0EMKOCTh JUCITUTIIMHBI 110 BUJAM YUEOHBIX 3aHITHI

. O6béM wyacoB mo Qopmam
OO0mass TpyI0eMKOCTb U BHUIbl y4eOHON paboThl 10 oGyaenus
JHMCLUTUIMHE, IPOBOJIUMBIC B Pa3HBIX opMax 0D0 0300 300
1 O6mmas TpyA0eMKOCTh AUCIUILIIHBI 324 324
2 KontakTHas pabota oOydaromuxcs ¢ mpernogaBateneM (o | 150 20
BHJIaM y4eOHBIX 3aHATUI) (BCETO)
AynutopHas paboTa (Bcero): 150 20
B TOM YHCJIC:
JIEKLIUA 60 10
IIPAKTUYECKHUE 3aHSITHSI, CEMUHAPbI 90 10
MIPAKTUKYMBI
nabopaTopHbIe pabOThHI
B MHTEPAKTUBHOHN Gopme 45 10
B 2JIEKTPOHHOU (hopme
3 CamocrosiTenbHas pabota o0ydarouuxcs (Bcero) 102 286
4 TIpomesxyTouHasi aTTecTas oOyJaromerocss — sk3aMeH B 1 | 72 18
u 2 ceMecTpax




3 Y4eOHO-TeMaTHYEeCKHMI IVIAH U COlepPKaHue JUCHMIIMHbI

3.1 YueOHO-TEeMATHYECKUH IJIAH

Tadmuua 4 — YueOHO TeMaTUYECKUI TUIaH

Paznen U Tembl | O0a TpynoeMKoCTb 3aHATHI (4ac.) Dopmbl
\E JAUCHHILTHHBI no | s 0d0 300 TeKyIero
= 3aHSATHAM Tpyaoe Aynut. 3aHATHS CPC Aynut. 3aHATHS CPC | KOHTpOJA H
é MKOCT JICKLUH IIPaKT. JICKLIUM IIPaKT. IuIPOMe?KyTO‘IHO
g b u aTrecranuu
2 (Bcero ycneBaeMoCTH
Jac.)
1 cemectp
1 | Marpuynas 42 1 1 40 NunuBunyan
anredpa bHOE 33JIaHNE
2 | Teopuss MHOXECTB, 42 1 1 40 NunuBunyan
JTUCKpETHAs bHOE 3aJIJaHHC
MaTeMaTHKa
3 | JIuneiinas nu| 43 2 1 40 KontposbHast
BEKTOpPHAs anredpa paborta
4 | Ananutrueckas 44 2 1 41 KonTposbnas
reOMETPHs pabota
[Ipomexyrounas 9 DK3aMeH
aTTecTamus
Bcero 3a 1 cemectp | 180 6 4 161
2 ceMecTp
5 | Maremarudeckuii 46 2 2 42 NunuBumyan
aHaIu3 bHOE 3aJjaHHUC
KonTposbHas
paborta
6 | Teopus 45 1 2 42 NunuBumyan
BEPOSITHOCTEN bHOE 3aJjaHHUC
7 | MaremaTtuieckas 44 1 2 41 | KontponbHas
CTaTUCTHKA paborta
[IpomexxyTouHas 9 DK3ameH
aTTecTamus
Bcero 3a 2 cemectp | 144 4 6 125
Hroro 324 10 10 310 18
3.2 Coaep:xkanue 3aHATHI 0 BUAaM y4eOHOii padoThI
Tabnuua 5 — ConeprkaHue TUCIUILIMHEI
Ne HaunmenoBanue
u/n pasaeJia, TeMbl Conepxanue 3aHATHSA
JUCHHMILJINHDBI

1 cemecmp

CoOeporcanue 1eKYuoHH020 Kypca

1 Marpuunas anredpa [Tonarue marpuuel. Buasl matpui. Onepanunu Haj MaTpULIaMU.
Omnpenenureny, ux cBoiicTBa. MUHOPHI U anredpanyeckue
JnononHeHus. Beruncnenue onpenenurens. Teopema Jlannaca.

2 Teopust MHOXECTB, OCHOBBI TEOPUH MHOKECTB
JMCKpEeTHas MaTeMatuka | JluckpeTHas MmareMaTHKa
Komb6unatopuka




HaumenoBanue
pasjaesa, TeMbl
JTUCIHUIIINHDBI

Conepxxanue 3aHATHS

JIuneliHas U BEKTOpHAs
anredpa

Bextopel. JluneiiHble omnepauuu Haj BekTopamu. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB, €I0 OCHOBHBIE CBOMCTBA, KOOPAUHATHOE
BbIpakeHUE. BekTopHOE M cMellaHHOE NMPOU3BEACHNUE BEKTOPOB,
UX  OCHOBHBIE CBOMCTBA W  TEOMETPUYECKUH  CMBICIHL.
KoopnunatHoe  Belpak€HME  BEKTOPHOIO M CMEIIAHHOTO
npousBeneHus. Cuctema KoopJauHAT Ha IUIOCKOCTU. PaccrosiHue
MEXJ1y TOYKaMH, JEJCHHUE OTpe3Kka B JaHHOM OTHOUICHHUHU.
[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 aHaInu3

[lepBooOpa3Hast (QyHKIMS W  HEONPEIECJIECHHBI  HHTErpall.
CBoiicTBa HEOINpENeIeHHOr0 UHTerpaia. Tabinia OCHOBHBIX
nHTerpanoB.  HenocpenctBeHHoe  mHTErpupoBaHue.  Merton
3aMEHbl TEpEeMEHHONW. METO WHTErpupoBaHUs II0 YacCTsAM;
ITonsitue omnpenenenHoro wuHrerpana; Popmyna HerooToHa-
Jletibauma;  Bprymciienwe  miomaaed  IIIOCKUX  Quryp.
Boruncnenue anuHbl Ayru. Beiuucienue o0bema Tena BpalieHus

Teopus BepoATHOCTEN

OcHoBHbBIE IOHATHS TEOPUU BeposITHOCTEH. CirydaliHble COOBITHS.
Hcxon, coObITHE, BEpPOSTHOCTH COOBITHS. AJreOpa COOBITHIA.
Knaccuduxarus coObituii. CrydaiiHble BETUYHUHBI M CITIOCOOBI MX
OTIMCAHUS. Knaccuueckoe orpezeneHue BEPOSTHOCTH.
KoMbOunaropuka: pa3MelieHus, COuYeTaHHs, MEepPeCTaHOBKH.
OTanbl penieHus npukiagHod 3agadyr. CiaydalHble BEJIMYHMHBI.
3aKOH pachpenesieHusl CiIy4alHOW BeJWYHMHBbL.  JIMCKpeTHbIE
ciiydaiiHble BeNWYMHBI. UHCIIOBBIE XapaKTEPUCTUKH CIyYalHBIX
BEJIMYMH: MaTeMaTH4ecKoe OXKUIaHWEe, IUCIEepPCHs, MOMEHTHI,
cpenHee KBaIpaTUYECKOE OTKIOHEHHE. 3aKOH pacIpeneieHUs
BEPOSITHOCTEH JUCKPETHOM CIIy4ailHOW BEJIMYMHBI.

MaremaTudeckas
CTaTUCTHKA

CmiomHoe ® BBI6OpOLIHOC HaGJ'II-O,IleHI/IH. CraTtucTudeckue
OILICHKH. Tpe6OBaHI/I${, NpeABABIACMBIE K CTaTUCTUYCCKUM
OLCHKaM. CraTtucTudeckoe olleHHUBaHue. MeToabl IMOCTPOCHUA
CTaTUCTHYCCKHX OILICHOK.

Tembi anleu'{QCKMX/CeMMHClpCKZ/LX 3auAMUL

1 cemecmp

Martpuynas anreOpa

Onepanuu Hag MaTpuiiamMu. TpaHCIIOHUPOBAHUE MATPHII.
Boruncnenue ompenenurteneit meromom Cappyca. Brruucnenue
omnpenenuTenei npu nomoiuu treopemsl Jlammnaca.

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

Teopm{ MHOXKECTB,
AUCKPCTHAA MAaTEMATHKa

OCHOBBI TEOPUH MHOKECTB
JluckpeTHas MaTeMaTHKa
Komb6unatopuka

JInneliHasg U BEKTOpHAs
anreOpa

BCKTOpBI. JInHeiinpie Oornepanru HaJ BCKTOPAMMH. CKa.IISIpHOC
IMPOU3BCACHUC BEKTOPOB, €0 OCHOBHBIC CBOﬁCTBa, KOOPANHATHOC
BBIPAKCHUC. BCKTOpHOG 1 CMCIIAaHHOC IMPOU3BCACHUEC 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 miockoctu. CriocoObl

AHanutndeckas Paznuanbie ciocoObl 3ajaHust IPSMO 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 WHTerpaia. Talnuiia OCHOBHBIX
uHTerpasioB. HemocpenacrBeHHoe — wHTErpupoBanue. Meron
3aMEHbl TEpEMEHHONW. MeETo HMHTErpupoBaHUs II0 YacCTsM;
[lonatne omnpenenennoro wuHterpana; Popmyna HeroToHa-
Jleiitbauma;  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. CiydaifHble BETMUYUHBI U CIIOCOOBI UX
OTIMCAHUS. Knaccuueckoe orpezeneHue BEPOSITHOCTH.
KoMbOunaropuka: pa3MelieHus, COYeTaHHs, MEepPEeCTaHOBKH.
OTanbl penieHus npukiagHod 3agadyr. CiaydalHble BEJIMYHHBI.
3aKkOH pachpeneseHus] CiIy4alHOW BeJWYHMHBL.  JIMCKpeTHbIE
Cly4dailHble BEJIWYMHBI. YHMCIOBBIE XapPAKTEPUCTHUKHU CIy4alHBIX
BEJIMYMH: MAaTE€MAaTUYECKOE OXHUAAHHUE, JUCIEPCUS, MOMEHTHI,
CpellHee KBAJIpaTUYECKOE OTKIOHEHWE. 3aKOH pachpeleieHUs
BEPOSITHOCTEN JUCKPETHOM CIIy4ailHOW BEJIMYMHBI.

MaremaTudeckas CmomHoe ® BBI6OpOLIHOC Ha6J'IIOI[eHI/IH. CraTucThdeckue
CTaTUCTHKA OILICHKH. Tpe6OBaHI/I${, ONpeABABIACMBIE K CTaTUCTUYCCKUM
OILICHKaM. CraTtucTUueckoe OIlCHHUBaHME. MCTO,I[BI IOCTPOCHUA
CTaTUCTHYCCKHX OLICHOK.

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

I[J'Iﬂ MOJOKUTEABHON OIIEHKH II0 pe3yiibTaTaM OCBOCHHUA JUCHUIIJIMHBI 06yqa}omeMyc;1

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

Tabnuua 6 — bamibTHO-peHTHHIOBasI OLIEHKA pe3ynbTaToB yueOHoM paboTsl o Buxam (bPC)

1 cemectp
VYuebnast pabora |Cymma  |Bunmpl 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 6amnoB (MakCHMaJIBHOE 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 3HAUCHHUE)
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.
CyMMmapHasi OleHKa 10 JUCHUILUINHE: CymMa 0asuioB TeKyliel 1 MPOMEeXyTOYHOH aTTecTaluu 50 - 100 6.
2 ceMecTp
VYueOHnast pabora |Cymma  |Bunbl u pe3yabTaThl OrieHKa B aTTecTalyu 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 3HAUCHHUE)
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 3HAYCHUE) 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 oreHka BBICTABISIETCS B BEAOMOCTbh COTJIaCHO CJICAYIOIICMY IIPpaBUITY (Ta6J'II/II_Ia 7)




Tabnuma 7 - Ouenka ypoBHS chOPMUPOBAHHOCTH KOMITETEHITHH B

MIPOMEXYTOUYHOM aTTECTALNU

KPHTepHI/I OIICHUBAHHUA KOMIICTCHIIHHU

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, JOIyCKaeT
MHO>KECTBEHHbIE CYIIECTBEHHbIE OIIMOKU B OTBETaX, HE
yMEeT HHTEpPIPETUPOBATh pPE3yNbTaTbl W JENaTh
BBIBOJIBI.

HEJIOITYCTUMBII

HEYIOBJIETBO
PHUTEIBHO

Menee
51 Oamna

OOyuaromuiics BJIaJieeT YAaCTUYHO TEOPETHUECKUMU
OCHOBaMH JMCLHMIUIMHBI M HAYYHOM TEPMHHOJIOTHEM,
(dbparmMeHTapHO  CcmocoOeH  pemarh  MPaKTHYECKHE
3a/lauM, JOMYCKAeT HECKOJbKO CYHIECTBEHHBIX OLIMOOK
pElIeHUAX, MOXKET YacTUYHO HHTEPIPETUPOBATDH
MOJIyY€HHBbIE  pEe3yNIbTaThl, JIOMyCKaeT OIIUOKH B
BBIBOJIAX.

MMOPOTOBBIN

yJIOBJIETBOPU
TEJIBHO

51-65

OOyuaromuiicsi BJIaJIeET TEOPETUUECKUMH OCHOBaMU
JUCUMIUIMHBI M HAYYHOW TEPMHUHOJIOTUEH, TPaMOTHO
u3JlaraeT MaTtepuai, CIocoOeH peniaTh MpaKkTHYeCKue
3a/laud, HO JIOMYCKaeT OTJAEJbHbIE HECYIECTBEHHbIE
OLIMOKYU B MHTEPIIPETALIMU PE3YIbTATOB U BHIBOIAX.

MOBBIIICHHBIN

XOPOIIO

66-85

OO6yuaromuiicst B MOJTHOM Mepe BJIaJICET
TEOPETUYECKUMHU OCHOBAMHU JMCUUIUIMHBI W HayyHOU

TEPMHUHOJIOTHEH, TpaMOTHO  U3JaraeT MaTepua,
CHOCOOEH  WIUTIOCTPUpPOBaTh  OTBET  IPUMEpaMH,
(daktaMu,  JAaHHBIMM  HAyYHBIX  HCCJIEOBaHH,
MPUMEHSITh TEOPETUYECKHE 3HAHUS s pPelIeHUs
MpaKTUYeCKUX  3anay. [IpaBUIBHO HHTEPHIPETUPYET
MOJIyY€HHBIE pe3YNIbTaThl U JenaeT 0OOCHOBAaHHBIE
BBIBOJIBI.

MPOJABUHYTHIN

OTIINYHO

86-100

5 MaTtepuaJIbHO-TeXHHYECKOE U YUeOHO-MeTOoAn4ecKoe

odecrneyeHye JUCIUILTHHBI
5.1 YueOHas auteparypa

OcHoBHasi yueOHas1 IuTepaTypa

1. IlunageB, B.C. Boicmias matemaruka. ITomnsiii kypc B 2 1. Tom 1: yueOHuk pams
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
akazemuueckoro Oakamaspuara/ B. C. Illunaues ; nmox penakuueit A. H. TuxonoBa. — 4-e
u3n., ucnp. u gon. — Mocksa : M3parensctBo HOpaiit, 2019. — 305 c. — (bakanasp.



https://urait.ru/bcode/434737

Axagemuyeckuii  kypc). — ISBN 978-5-534-07891-6. - DOBC [Opaiir [caiiT]. —
URL: https://urait.ru/bcode/434738 (natra  obpamenus: 22.01.2021). —  Tekcr
3JIEKTPOHHBIN

3. BacunbeB, A. A. Teopuss BEpOSTHOCTEH M MaTeMaTH4yeCKash CTATHCTUKA : YUEOHUK 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

JlonoiHNTEIbHASI y4eOHAas JIuTepaTypa

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

2. 3umuHa, O. B. Beicmas matemaruka : yae6Hoe mocooue / O. B. 3umuna, A. 1. Kupuios, T.
A. CanpaEKOBa ; moj peaakmuei A. M. Kupmmiosa. — 3-e¢ m3a. — Mocksa : DUSMATIINUT,
2006. — 368 c. — ISBN 5-9221-0441-1. — JIaHb : 2JIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/59344 (mata 22.01.2021).
3JIEKTPOHHBIN

oOpareHus: —Texcr :

3. 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 (nata obpamienus: 22.01.2021). — TekcT : MEKTPOHHBIN

4. Xopowunosa, E. B. Beicuias maremaTtuka. JIeKnMM W cCeMHHApHI . ydeOHOE TOCOOHE st
akamemuueckoro OakanmaBpuarta / E. B. XopommnoBa. — Mocksa : M3narensctBo HOpaiit,
2019. — 452 c. — (bakamaBp. Axagemuueckuii kypc). — ISBN 978-5-534-10024-2. - 3bC
IOpaiit [caiit]. — URL: https://urait.ru/bcode/429143 (nata oopamienus: 22.01.2021).

. — TekcT : 351eKTPOHHBII

5.2 MarepuajibHO-TeXHUYECKOE U NMPOTrPaMMHO€

ob0ecrneyeHne TUCHUIITINHBI
YueOHbIe 3aHATHS 110 AUCHUIUIMHE TPOBOIATCS B yueOHbIX ayautopusx KI'TIN KemI'V:

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

- 3aHSTHI JICKIHOHHOTO THIIA, obmacte - Kysbacc,
- 3aHSTHI CEMHHAPCKOT0 (IPAKTHYECKOTO) THIIA. HoBoky3Henkuit
CnenuanuzupoBanHas (ydeOHas)) MeOenb: JOCKa, MEJIOBas, CTOJIBI, | TOPOJCKOH OKpYT, T.

CTYJIbSI. HoBoky3Helk, yIL
OOopynoBaHue: cmayuoHapHoe - HOyTOYK, IPOEKTOP, IKPaH. Ky3nenoga, 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 (cBo6oaHO
pacrpoctpansemoe I10).

WuTepHer ¢ obecnieuenuem nocryna B QMOC.

345 YuebHast ayuTOpUs U1 IPOBEJICHUS:

- 3aHATUN CEMUHAPCKOTO (MPAaKTUYECKOTO) THIIA;

Cnenuanu3upoBaHHas (yueOHas) MebOenb: JOCKa MeJoBas, CTOJIbI,
CTYJIBS.

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

654041, KemepoBckas
obmactp - Kysbacc,
HoBoky3Heuxuii
TOPOJICKOM OKpyr, T.
HoBoky3Helk, yiL
Kysuenosna, 1. 6



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 cyOIUIIEH3MOHHOMY JOTOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGomHO
pacnpoctpansgeMoe 110). MuTepuer ¢ obecneuennem nocryna 8 SUOC.

347 YueOHast aymuTOpUs IS TPOBEICHUS:

- 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
Kysnemnona, 1. 6

327 YuebHas ayquropus (MyJIbTUMEIUIHAS) JIS1 TIPOBEICHHS

- 3aQHATHH JICKIIMOHHOTO THIIA,

- CEMHMHAPCKOT0 (MPaKTUYECKOr0) THIIA,

- ISl TPYITIOBBIX M HHIUBUYATBHBIX KOHCYJIbTAIUH,

- TEKYIIIETO0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTAIlNH.

Crnenmanu3upoBaHHas (ydeOHasi) MeOenb: JOCKa MeEJIOBas, CTOJIBI,
CTYJbS

O6opynoBanue Ajsl Mpe3eHTalMu y4eOHOro MaTepuana: KOMIBbIOTED
MpernoaBaTelis ¢ MOHUTOPOM, MPOEKTOP, IKPaH, aKyCTUYeCKas CUCTeMa

Ucnonszyemoe  mporpammuoe  oOecmedenue: MS  Windows
(MicrosoftimaginePremium 3 year mo cyOnuIieH3MOHHOMY JI0TOBOpY No
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
(cBobomHo  pacmpoctpansiemoe  I10), GoogleChrome  (cBoGOaHO
pacmpoctpansemoe [IO), Opera (cBoGomHo pacnpoctpansemoe I[10),
FoxitReader (cBo6oano pacmpoctpansemoe I10), WinDjView (cB0o60HO
pacmpoctpansemoe I10), SAnpexc.bpaysep (oTeuecTBeHHOE CBOOOJIHO
pacmpoctpansemoe [10).

Nutepuer ¢ obecrieuenuemM noctymna B D11OC

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 WHAUBUIYAILHBIX KOHCY/IbTALIUH.

CrnenumanusupoBanHas (yueOHasi) MeOenb: AOCKa MeloBas, kKadenpa,
CTOJIBI, CTYJIbSI, IGMOHCTPAIIMOHHBIH CTOJ.

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

Hcnons3yemoe pOTpaMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnauiieH3MOHHOMY AOToBOpYy 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
TOPOJCKON OKpyr, T.
HoBoky3Henk, yiL
Kysnernosa, 1. 6

106 [TomemieHue Ast CaMOCTOSTENNbHON pabOThl 00yJaIOIIUXCSI.

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

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

Hcnons3yemoe IpOTpaMMHOE obecrieueHue: MSWindows

(MicrosoftlmaginePremium 3 year mo cyOnuIieH3MOHHOMY AOTOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cB0oOGOIHO

654041, KemepoBckas
obmactp - Kysbacc,
HoBoky3Heuxuii
TOPOJICKOM  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
noctymna :http://www.mathnet.ru/
2. VHpOpMAalMOHHAS CHCTEMa«JKCIIOHEHTa» - UEHTP WHXEHEPHBIX TEXHOJOTHH U

MOJICTUPOBAHUS, PEXKUM JocTyma :http://www.exponenta.ru

3. baza gannsix Science Direct (6osee 1500 xypuanoB usgarenscrBa Elsevier, cpenn HEX
U3JIaHUs 110 MaTeMaTHKe U HHPOpMaTHKe),pexkuM goctymna :https://www.sciencedirect.com

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

5. bBa3sl JaHHBIX W aHAIMTUYCCKHE MyONMKAIMKM Ha TMOpTalie «YHUBEPCHUTETCKAs

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. UuguBuayaabHoe 3a1aHue no teme «MaTpudyHas ajaredopa»

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

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

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

c c?

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

4. Pemunth MaTpu4Hoe ypaBHeHue. Crenarb NpoBEpKY.
1 3 -1 3 O
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 cucteMy JMHENHHBIX YpaBHEHUM: 2. PemuTh cucTeMy JMHENHBIX YpaBHEHUI METOAOM
l"aycca.

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

0) metosiom ["aycca;

B) IIpU MTOMOILIM 0OPAaTHON MAaTPHULBL.

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 KBajpata X+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAIbHBIX
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.
Huaronanu pom6a nepecekatorcst B Touke (3;1). Haiitu ypaBHEHUSs OCTabHBIX CTOPOH poMOa.

VYpaBHeHus ABYX CTOPOH napasuiesnorpamma 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 YpaBHEHHUS €TI0 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. HempepbiBHOCTB»

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 padora no teme «/{uddepenunaibHoe ucuncIeHUe»

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 pa6ora 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.
'l.\/;+1 !

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

IV. Haiitn o0beM Temna, MoJy4eHHOTO MPH BpalleHHH (PUTyphl, OTPAaHUICHHOHN JTMHUAMU:
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(l):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 apeHay 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 BONPOCHI U 3a1aHusi / 3a1a4M JIA TIPOMEKYTOIH O

arrecranuu

Tabnuna 8 - IlpumepHble TEOPETUYECKHE BONIPOCHI U MIPAKTHUYECKHE 3a/1aHUs K SK3aMEHY

Paspensr u tempr | [IpumepHsie [IpuMepHBbIe IpaKTUYECKUE 3aJaHUs
TEOPETHUECKUE
BOIPOCHI
1. MaTpuuHnas aaredopa
1.1 Martpuupl, | 1. Matpuiibl, BUJibI 1 2 -3
omeparumn HaJ[ | MaTPUIL . _ B _
P—— 2. Onepaumn nan 1. Haiitu matpuny I=ABC-3E, rie A=|1 0 2|,
Omnpenenureny, WX | MaTpUIIAMHU. 45 3
CBOWCTBA. 3. CsaoiicTBa 1
omnpenenuTene.
fpeAcTHTEneH B=[2|, C=(Q2 0 5), E-exunuunas MaTpura.
1
2. Bpruucnuth onpenenuTens MaTpUIB A
1 -2 3
A=|2 -4 1|
3 -5 2
3. BBIYHCIHTB ONPEACTUTEND:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.2. OoOpatHas | 4 OOparnas marpura. | 4.  Haiitu matpuiy B=11.(A-1)/+A/,
MaTpHUIa. Panr Teopema o 1 =2 3
MaTpPHIIbI CYIIECTBOBAaHUU _ B
00paTHOM MaTpPHIIBI. A=|2 4 14
5 DieMeHTapHbBIE 3 -5 2
npeoOpasoBaHus 5. Haiitu paar matpumsl A:
MaTtpulbl. Panr 1 3 -2 0
MAaTpUIIBL, €r0
BBIYHCIICHHE. 3 -1 5 4
2 -4 7 4
3 -1 5 4

2. CucreMbl JTHHEIHbIX YPABHEHUI

2.1. Pemtenne | 6 CucreMsl
CHUCTEM N JHUHEHHBIX JIMHEHHBIX
anredpanvdecKux anredpanvecKux
YpaBHEHUI c n YpaBHEHUH.
HENU3BECTHBIMU 7 Pemenue cucrem
MerogoMm Kpamepa u JIMHEMHBIX

6. Pemmth cucreMy JIMHEHHBIX ypaBHEHUH METOAOM
Kpawmepa u ¢ momomipro odpatHoit

X, +X,+2X,=-1,
MaTpuubl. s 2X, — X, +2X, =4,
4X, + X, +4X, =-2.




c HIOMOIIBIO
0o0paTHOW MaTpHIIBI.

YpaBHEHUH
metoaoM Kpamepa.

2.2. Pemenune
CUCTEM M JIMHEHMHBIX
areOpanvIecKux
YpaBHEHUNU c n
HEU3BECTHBIMU
metoaoM ["aycca.

8 Pemienue cucreM
JIMHEHHBIX
YpaBHEHUH
mertozoM ["aycca.

9 OpnHoponHbIE
CUCTEMBI THHEHHBIX
YpaBHEHUM.

7.  Pemmth cucremy meromom l'aycca, HaliTh oOiiee
pelleHne. YaCTHOE, CAENAaTh IPOBEPKY.
X, +2X,-3X;+X,-3X5=2,
2X, - X, + X;-4X, + X =1,
3X,+X,-2X;-3X,-2X;=3.

3. AHaguTndeckas reoMEeTpusd Ha IMJIOCKOCTH

3.1. Ilpsamas Ha
miockoctd. CrocoObl
3aganusa. OCHOBHEIC
3a7a4u

10 VYpaBHeHHe npsaMoii
C YIJIOBBIM
ko3¢ dunreHToMm,
o0111ee ypaBHEHHE
MpsIMOM, YpaBHEHHE
MPSIMOM,
MPOXOISIIEH yepe3
OJIHY U JIBE
3a/laHHbIE TOUKH.

11 VYron mexnay 1Byms
MPSIMBIMU Ha
IJIOCKOCTH.
Ycnosue
napayieIbHOCTU U
NEepPIEHANKYIIPHOC
TH JIByX NPSIMBIX.

8. Hamumcare ypaBHEHUS TPSAMBIX, MPOXOJISIINX
yepe3 Haudalo KOOPAWHAT MoJ yrioM 45° k mpsimoit
y=4-2x.
9. Cpemu  mpsMBIX
NIEPIIEHIUKYIIIPHBIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+Yy-3=0;

HalTH  [apajulelbHblE U

4, Beenenmne B aHAJIU3

4.1.
YUCIIOBOM
MOCJIEIOBATEILHOCTH
U nipeaen QyHKIuu

[Ipenen

12 Yucnosas
IIOCJIENOBATEILHOCT
b U €€ TPeJIe.

13 Tlpenen ¢pyHKIHM.
OCHOBHBIE TEOPEMBI
0 Tpejenax.

14 BeckoHEYHO Mallble
1 OECKOHEYHO
OObIIINE
BEJHMYHHEI, UX
CBOMCTBA.

10. Haiitu npenesl:
2
X" —x—-6
X—3
, 3x° +2x-1
lim

3 2
X220 BX" — X" +4x+3

3x2
lim [1+ %}
X—»00 X

11 1 1
im|—+—+ +—
x»wL-Z 2-3 n~(n+1)}

lim

4.2.
HenpepriBHOCTB

GbyHKIIH

15 HenpepbIBHOCTB
(YHKIIMH B TOUKE U
Ha MHOKECTBE.

16 Touxwu pa3pbiBa

¢byHKIUY.

11. HccnenoBaTh PyHKIINN Ha HENPEPHIBHOCTH:

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

12. UccnenoBath Ha HENPEPHIBHOCTb (QYHKLUIO H
OIIPEJENUTD THII TOYEK Pa3phIBa, €CIIM OHU €CTh
¥2-x 1

VTR gy 2
y x2+5 y X2 —3x+2




5. lnddepennnaibHoe ucuncjaeHne QYHKIUM OHOI NepeMeHHOMH

5.1. IIpousBoaHas

17 Omnpenenenne
MPOU3BOJHOM B
TOYKE.
I'eomerpuueckuit
CMBICII
IIPOU3BOJIHOM.
[TpownsBognas
CYMMBI,
IIPOU3BE/ICHUS,
YaCcTHOTO JIBYX
(byHKIMH.
[TpownsBogHas
CII0KHOM (YHKIINH,
HEsBHOU QyHKIUH,

18

19

2 _
13. B kakoii Touke napadoibl y =X"=2X+35

MPOBECTH  KacaTeIbHYIO,
TepICHANKYISPHA
KOOPJWHATHOIO yIJia,

14. Haiitu npou3BOHbIC (PYHKIIUU:

HYKHO
ObLIa
MepPBOTo

YTOOBI
ouccekTpuce

OHa

y=3/x?-x.
X
=tg° 2
y=14 5.
y=25mx~\/sin_x
y = (sin x)*

CTEIIEHHO-
MIOKa3aTeIbHON
(GyHKIMH.
5.2. Ilpunoxenus | 20 IpusHaku 15. HccnenoBaTh Ha MOHOTOHHOCTH M HAMTH TOYKH
MPOU3BOJHOM BO3paCTaHus U JKCcTpeMyMa (PyHKITHH:
yObIBaHUS __X
GbyHKINH. 1-x? ;
21 DxcTpemMym X2 — 2% 42
byHKIHAH. =
Heob6xoanmoe x-1
yCII0BHE, 16. UccnenoBath Ha BBITYKIOCTh, BOTHYTOCTh M HAWTH
JIOCTATOYHEIE TOYKH Tiepernda (yHKITHH:
yCII0BUSA y = X -
IKCTpEMyMa 1-x7;
dbyHKIHH. 17. UccnemoBate  MeTomamu  auddepeHInarsHoro
22 BBINYKIOCTh 1 WCYHCIICHHS CIeylompe (YHKIUU H, HCHONB3Ys
BOTHYTOCTD pEe3yIbTATHI HCCISJOBAHHS, TIOCTPOUTD MX TPAQHKH:
rpaduka QyHKIUH. X 1

Touku neperuoda.
23 AcuMITOTHI
rpaduka QyHKIUY.
Oo61as cxeMa
UCCIICIOBAHUS

(GyHKIHH.

Yo 1xE . y=elx

6. UnTerpanbHoe ucuncjienne GyHKIUMN OTHON nepeMeHHOM

6.1.
Heonpenenennslit
MHTETrpal

24. TlepooOpa3Has
byHKINH 1
HEOMpPEAEIEHHbBIN
uHTerpan. CpoiicTBa
HEOIIPEIEIIEHHOIO
UHTErpaa.
Henocpencrsennoe
WHTETPUPOBAHUE.

25. Meto 3amMeHBI
IIEPEMEHHOM,
WHTETPUPOBAHUE 110
YacTsM.

26. UnaTerpupoBanue
paIMOHAIBHBIX APOOEii.

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

I 1-cosx
(x —sin x)?

[ Bx+4)e™dx




X+2
[-22 oy
X“+Xx+3
J- 2x* -3x -1
(x=4)(x—3)x
6.2. 27. OnpeneneHHbli 19. BbIUHCIUTS:
OnpeeneHHbII HWHTErpal, ero 5
MHTErpal W ero | TEOMETPUYECKHH CMBICIL. I \/_ ; sz N1-x%dx;
HPUIIOKEHHSI Caotictaa X +1 4
OTIPEJICTICHHOTO In2
VHTETpaa. J'qlex —1dx -
28. ®opmyna HerotoHa-
JleiiOumma. . 20. Haiitu  miomans  GULyphl,  OrpaHHYEHHON
29. ITnomanes miIocKou THHHSMIL:
(urypsi. 1
30. O6wBeM Tema y=x"+1, y==x*, y=5.
BpaIeHusl. 2
21. Haiitu 00beM Tena, MOMyYeHHOTO MPH BpalieHUH
)
(urypsl, OrpaHMYCHHON JIMHUSIMHU: X=y , X :1,
Yy=0 ox, ov).
7. {uddepeHunajbHble YPABHEHUS
7.1. 31. Iuddepenimanbapie | 22. Pemmts nuddepenimansHbie ypaBHEHUS:
JubdepeHnnansapie | YPABHEHHS C (x+2y)dx—xdy=0
ypaBHEHHUSI 1 | pasznoensomumucs (x+ y)dx + (y — X)dy = 0
nopsi/iKa MePEMEHHBIMH. :
32. OgHOpOAHBIE xydx+ (x+21)dy =0 .
ubdhepeHnaIbLHbIC
naddepenu Xy’ =1 x2
ypaBHEHUS TIEPBOTO .
HOPSIKA.
33. JIuneiinble
muddepeHInaIbHbIC
yYpaBHEHUS IIEPBOTO
HOPSIKA.
7.2. 34. JIuneitHbIe 23. Peumts nuddepenimanbHpie ypaBHEHHS:
Judbdepenumanbhpie | OAHOPOIHBIC
YpaBHEHHUS 2 | maddepennnanpbie y"'—4y'+3y =0
nopsi/ika ypaBHEHUS BTOPOTO y' —4y' +4y =0
Nopsi/IKa. " _
35. JIuneiinbie y'-y'+3y=0
HEOTHOPO IHBIE y'—y' +3y=¢"
g depeHnnanbHbIe
YpaBHEHUS] BTOPOTO
HopsiziKa ¢
MOCTOSIHHBIMU
Kod(hUITMEeHTaMU.
8. Teopusi BepPOSITHOCTH H MaTeMaTHYeCKAasl CTATHCTUKA
8.1 Teopus | 36. I'eomerpuueckoe | 24. BeposITHOCTb TOT0O, YTO TMOYATKU KYKYpYy3bl
BEPOSITHOCTH OIIpeEcIICHUE umeroT 12 psaos, pasHa 0.49, 14 psnos — 0.37, ot 16
BEPOSITHOCTH. 10 18 psapoB — 0.14. KakoBa BEpOSTHOCTH TOT0, YTO




37. Omnepanuu Haj
COOBITHUSIMH.
Juarpammel Ditnepa-
BenHa.

HayJaady BBIOpaHHBIA MOYaTOK OynmeT umeTh 12 umm
14 psinoB?

25. Nmerorcs nATh BUHTOBOK, TP M3 KOTOPBIX C
ONTUYECKUM IpuleioM. BeposTHOCTh nonanaHus B
Henb IMpU  OJHOM BBICTPENIE W3 BHUHTOBKH C
ONTHYECKUM  mpu-niesom  paBHa 0,95,  0Ge3
ontuueckoro npuuena — 0,8. Haliqure BeposSsTHOCTH
nomnajaHus B 1E€Nlb, €CIM CTPEJIOK CAENACT OJUH
BBICTpEJ U3 Hay/lauy B3siITOM BUHTOBKU

8.2. 38. Cratuctuueckue 26. CnyyaiiHas BenuuumHa X 3ajjaHa (yHKUHEH
Maremaruueckas OIICHKH, TPEOOBaHUS K pacnpeneneHus:
CTaTUCTHKA CTaTUCTHYCCKUM 0, x<0;
OILCHKaM. F(X)=4<x?, 0<x<I1;
39. Haxoxnenue
TOYEYHBIX OLIEHOK Loox>l
METOIOM MOMEHTOB. Haiitu IJIOTHOCTD pacnpeneneHus
BEPOSITHOCTEH, MATeMaTUYECKOE€  OXKHUJAHHE U
JUCTIEPCHUIO  CIy4allHOM BEJIWYUHBI. Bprauciante
BEPOSITHOCTh TOTO, YTO CllydailHass BennuuHa X
npumeT 3Hauenne B uarepsaie (0,5; 1).
27. W3BecTHBI MaTeMaTHUecKoe OKHIaHhne M u
cpeaHee KBaapaTUYECKOE OTKIOHEHWE G HOPMAJIBHO
pacnpenenéHHoi ciydaiiHoi BenuuuHbl X. Haidtn
BEPOSITHOCTh  IOMNMAJAHUs JITOW  BEIUYUHBI B
3amaHHbIid mHTEpBA (o, ). M300pa3utk Ha rpaduke
(GYHKIMH IJIOTHOCTH HAWJICHHYIO BEPOSITHOCTD.
m=10, c=4, a=2, B=13.
[IpomexxyTouHas
aTTecTanus -
9K3AMEH
CocraButens: ['puwaumna B.b., nomeHT kadenapbl MaTeMaTHKH, (DHU3UKH 5

MAaTCMATHYCCKOI'O MOACIIMPOBAHUA




