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1 Heap TUCHUATIMHBI

B pe3ynbrare ocBOeHUS JaHHOM NUCHUIUIMHBI Y 00y4aromerocs: J0HKHbBI ObITh CPOPMUPOBAHBI
KOMIIETCHIIMM OCHOBHOM TPO(ECCHOHATILHON 00pa30oBaTEIbHOM MPOrpaMMbl  aKaJIeMUUYECKOTO
OakanaBpuata (nanee-OITOII): OK-11, TTK-22.

CopepxaHre KOMIIETCHIIUH KaK TUIAHUPYEMBIX PE3yJbTAaTOB OOYUYEHHS 1O TUCIUIUIMHE CM. B
Tabimue 1

1.1 ®opmMupyemMblie KOMIETEHINHU

Tabnuma 1 — @opmupyembie TUCHUILIMHON KOMITETEHITUN

HaumenoBanue Buja | Haumenosanue Koz 1 Ha3BaHMe KOMIIETCHIIUU
KOMIIETEHIINHT KaTeropuu (TpyImibl)
KOMIIETCHIIUI

Ob6menpodeccronanbHas OK-11 | CnocobHOCTBIO K
abCTpaKTHOMY u
KPUTUYECKOMY
MBIILUICHHUIO,
HCCIIETOBaHUIO
OKpYyXarollen cpenpl Uit
BBISIBJICHUSI ee

BO3MOXHOCTEH U PecypcoB,
CIIOCOOHOCTh K MPHHSTHIO
HECTaHJApTHBIX PEIICHUN U
paspenieHuto MpoOIEMHBIX

cuTyauumn
[Mpodeccrnonanpuas Hayuno- [MIK-22 | CnocoOHOCTBIO
UCCIIe0BaTEIbCKas UCIIONIb30BATh 3aKOHBI H
METO/IbI MaTeMaTHKH,
€CTECTBEHHBIX,
r'YMaHHTaPHBIX u
SKOHOMHUYECKUX HAyK TpPHU
pelIeHuu

npodeccoHaABHBIX 33/1a4.




1.2 JleckpunTopHbIe XapaKTePUCTUKH KOMIIETeH NI

Tabnuma 2 — JleckpunTopHbIe XapaKTEPUCTHKNA KOMITETCHIINH, POPMUPYEMBIX TUCIIUILTHHON

Koo u nazeanue

JleckpunmopHuvie

Jlucyuniunst u npaxmuxu,

komnemenyuu xapaxmepucmuku komnemenyuu | gopmupyrowue komnemenyuto no OIOI
no OI1OI1
OK-11 3HaTh: b1.b5.11 Beiciiasi MaTeMaTHKAa
CrocoOHOCTHIO K | -TEXHUKHU kputnueckoro | b1.b.13 ®usuka
a0CTPaKTHOMY U | MBIIIUICHHS u aHanuza | b1.b.17 Dxonorus

KPUTHYECKOMY MOJIyYeHHOM nH(pOpMAIHH. b2.B.02(I1) ITponsBoacTBEHHAas MIpaKTUKA.
MBIIIJICHUIO, YMeTs: TexHonornueckas npakTuka
HCCJIEIOBAHUIO - MPOBOJUTH naomonenus, | b3.5.01(/) 3amura BBIITYCKHOM
OKpYKaroleun MHTEPIPETUPOBATD, KBATH(UKAIIMOHHONW  paboOThI, BKIIIOYAS
cpelbl JUTSL | aHaJIU3UPOBATH pe3ynbTaThl, | MOATOTOBKY K MpPOLEAype 3alluThl U
BBISIBJICHUSI €€ | BBIBOJUTh 3aKJIIOYEHUS, JaBaTh | MPOLEAYpPY 3allHUThI
BO3MOXHOCTEH M | OLICHKH.
pecypcos, Bnanets:
CIIOCOOHOCTh K | -CIIOCOOHOCTBIO a0OCTpaKTHO
MIPUHSATHIO MBICJIUTh,  AHAJIM3UPOBATH U
HECTaHJApPTHBIX | CUHTE3UpPOBATH MOJIy4aeMyo
peuieHuin u | uH(pOpMaLHIO.
pa3pelieHuo
MIPOOJIEMHBIX
CHUTyaIu
[1K-22 3HaTh: b1.5.03 OcHOBBI 5KOHOMHUYECKUX 3HAHUU
CnocoOHOCTRIO | -3aKOHBI U MeToAnl MaremaTuku, | b1.5.11 Beicimias MaTeMaTHKa
UCTIIONB30BaTh | HeoOxomumble  juis  pemienus | b1.b.13 ®@usuka
3aKOHBI U MpoeCCUOHANIBHBIX 3aJ1a4. b1.b.14 Xumus
METOBI YmMmerh: b1.b.19 Jleraniu ™MammH W  OCHOBBI
MaTeMaTHKH, -HCTIOJIb30BaTh 3aKOHBI U METOBI | KOHCTPYUPOBAHUS
€CTECTBEHHBIX, | MaTeMaTHUKU npu pewenuu | b1.5.20 Tennodusuka u
TYMaHUTAPHBIX U | TPO(eCCHOHANBHBIX 3a/1a4. TUAPOTa30ANHAMUKA
JKOHOMHUYeCcKUX | Biaaers: b1.b.22 DnexTpoHuKa U 3JEKTPOTEXHUKA
HAYK IIPU -HaBbIKAMU npoBeaenus | b1.5.27 [IpaBoBoe peryInpoBaHue
pelIeHnn MaTeMaTHYECKUX pacdeToB TMpH | oOecrieueHuss OE30MacHOCTH  OOBEKTOB
NMpoECCUOHANIBH | PEIICHUH PO ECCHOHATIBHBIX | AKOHOMUKH
BIX 3aJa4 3a7ad4. b1.B.06 DxoHoMHKa oOXpaHbl Tpyaa H

MIPOU3BOJICTBEHHON 0€30I1aCHOCTH
b1.B.14 YmpasieHue IIPOLIECCAMHU
TOPEHHST W B3pbIBA Ha TPOHM3BOJICTBE

b2.B.04(IT) TIpousBoacTBeHHAsI TIPAKTHKA.
Hayuno-uccnenoBarenbckas pabora

Bb2.B.05(ITx) [IpousBocTBeHHAs
npakTuka. [IpeamuuioMaas npakTuka
Bb3.6.01(1) 3amury BBIITYCKHOM
KBIM(UKAIIMOHHON  paboOThl, BKIIOYas
MOJrOTOBKY K 3allUTe M MPOLEaypY
3aIUTHI

2 O0béM U TPYAOEMKOCTH JMCUHMILIMHBI 10 BUAAM Y4eOHBIX 3aHSATHIA.




DopMBbI IPOMEKYTOUHOMN ATTECTAUU

Tabmumna 3 — O0BEM U TPYJ0EMKOCTh AUCITUIUIMHBI TIO BUAAM YUEOHBIX 3aHITHI

. O6béM  dacoB 1o (dopmam
OO6mass TPyJI0eMKOCTh U BHUIbl Yy4yeOHON paboThl 1O N —
JTUCIUILIMHE, POBOIUMBIC B Pa3HBIX opmMax ODO 0300 300
1 O6mas Tpy10eMKOCTh JUCHUILIMHBI 360 360
2 KonrakTtHas pabora oOyuwaromuxcsi ¢ npernogasatenem (mo | 150 32
BHJIaM Y4YeOHBIX 3aHsITHIA) (BCETO)
AynuropHas pabota (Bcero): 150 32
B TOM YHCIIE:
JIEKIIUHU 60 14
MIPAKTHYECKHUE 3aHATHSI, CEMUHAPHI 90 18
MIPAKTUKYMBI
J1a00paTOpHBIC PAOOTHI
B MHTEPAKTHUBHOU (opme 45 12
B JICKTPOHHOU (hopMme
3 CamocTtosTenbHas pabota oOyyaronuxcs (BCero) 138 310
4 TlpomexxyTouHasi aTTecTanus oOydaronierocss — 3k3ameH B 1 | 72 18
U 2 ceMecTpax




3 Y4eOHO-TeMATHYECKHU I IJIAH U COAEPKAHNE U CIIUTIIMHBI

3.1 YuyeOHO-TEMATHYECKUM IJIAH

Tabmauia 4 — YuyeOHO TeMaTHUECKUI IJ1aH

AUCKPECTHASA MaTCMaTHKa

JuckperHas MaremMaThka
KomOunaropuka

Pazgen U Tembl | O6ma TpynoemkocTh 3aHsTHIi (Yac.) DopMmblI
E JTUCHUIIIHHBI no | #1 (0]010] 300 TeKyllero
= 3aHATHAM Tpyaoe AyauT. 3aHATHS CPC AynuT. 3aHATHS CPC | KOHTpOJs H
é MKOCT JICKIIAN MPaKT. JICKIIUH MPAKT. l}POMe?KyTO'iHO
E) b H arTrecranmu
g (Bcero ycneBaeMoCTH
4ac.)
1 cemectp
1 | Marpuunas 20 4 4 16 2 2 48 NuauBuayan
anredpa bHOE 33/1aHHe
2 | Teopuss MHOXECTB, 44 10 18 16 2 4 48 NuauBuayan
JUCKpEeTHas bHOE 3a/1aHue
MaTeMaTHhKa
3 | Jluneitnas u| 42 8 18 16 2 2 48 | KontponbHas
BEKTOpHas ajredpa pabora
4 | AnanuTudeckas 34 8 10 16 2 2 45 | KonrtponbHas
reoMeTpus pabora
[TpomexyTouHas 36 DKk3amMeH
aTTecranus
Bcero 3a 1 cemectp | 180 30 50 64 8 10 189 9
2 ceMecTp
5 | Maremaruueckuit 50 10 16 24 2 4 53 NunuBumyan
aHaIu3 bHOE 33/IaHue
KoHntponbHas
pabota
6 | Teopus 48 10 12 26 2 2 52 WupuBuayan
BEPOATHOCTEN bHOE 33JI1aHUE
7 | MaremaTtuueckas 46 10 12 24 2 2 52 | KoHTponbHas
CTaTUCTHKA pabota
[IpomexyTouHas 36 DK3aMeH
aTTecTalus
Bcero 3a 2 cemectp | 180 30 40 74 6 8 121 9
Htoro 360 60 90 138 14 18 310 18
3.2 Conep:xaHue 3aHATUH M0 BUAaM y4eOHOH padoThI
Tabmuma 5 — ConepkaHue TUCIUTUTMHBI
e HanmenoBanue
I /;1 paszjiena, TeMbl Coaepixanue 3aHATHA
AUCHHUILJIMHBI
1 cemecmp
Codeporcanue 1eKYuoHH020 Kypca
1 Martpuynas anredpa [Tonsatre Matpuubl. Buast MaTpun. Onepanuu Hax MaTpULAMU.
Omnpenenurenu, UX cBOCcTBa. MUHOPBI U alreOpanveckue
nononHeHus. Berancnenue onpeaenurens. Teopema Jlanmnaca.
2 Teoprs MHOXECTB, OCHOBBI TEOPUU MHOXKECTB




HaumenoBanue
pa3aeJia, TeMbl
JUCIHHMILINHBI

Conep:xaHue 3aHATHA

JInneliHasg U BEKTOpHAs
anredpa

Bekropsl. JluHeliHble onepauuu Haja BekTopamu. CkaisipHOe
MIPOU3BE/ICHNE BEKTOPOB, €r0 OCHOBHBIE CBOWCTBA, KOOPJUHATHOE
BbIpak€HHE. BEKTOpHOE U CMEIIaHHOE MPOU3BEIECHUE BEKTOPOB,
UX  OCHOBHBIE  CBOHCTBA W  TEOMETPUYECKHI  CMBICI.
KoopaunatHoe  BbIpa)kK€HHE  BEKTOPHOIO M CMEIIAHHOIO
npousBenenus. Cuctema KOOpJUHAT Ha IUIOCKOCTU. PaccrosiHue
MEXJy TOYKaMH, JEJEHUE OTpe3ka B JaHHOM OTHOIIECHHUHU.
ITpsimast Ha mockocTH. CriocoObI

AHanuTnyeckas
reOMETpHUs

CucreMa KOOpAMHAT Ha IJIOCKOCTU. PaccTosHuE MEXly TOUKaMH,
JIeJICHHE OTpe3Ka B JaHHOM OTHOoUIeHUH. [Ipsimast Ha miockocTH.
Crioco6b1 3a/1aHus. YTOJI MEXIY ABYMS IPSIMBIMHU.

2 cemecmp

Maremarnueckuii ananus

[lepBooOpazHas (QYHKIMS W  HEONPEICJICHHBIM  HHTErpal.
CBoiicTBa HEOIpeneIeHHOr0 UuHTerpana. Tabnuila OCHOBHBIX
uHTerpasioB. HemocpenacTtBeHHoe  WHTErpupoBanue. Merton
3aMEeHbl TEepeMEHHON. MeToq MHTErpupoBaHUsl IO YacCTIM;
ITonstue omnpenenenHoro wuHrerpana; Popmyna HeroToHa-
Jleiibuuia; Braucnenne Iomanaeu IJIOCKUX ¢buryp.
Brruucnenue anunel ayru. Beraucinenue oobema Tena BpalieHus

Teopus BeposiTHOCTEH

OcHOBHBIE OHATHUS TeOpUHU BeposiTHOCTeH. CitydaliHble COOBITHS.
Hcxon, coObITHE, BEPOSITHOCTH COOBITHSA. Anredpa COOBITHH.
Knaccugukanus coobitiif. CiyuaiiHble BEIUUUHBI U CLIOCOOBI UX
OIMCAHUS. Kitaccnueckoe OmpeneIeHue BEPOSITHOCTH.
KomOuHaTopuka: pa3MelleHusi, COYeTaHus, IEePeCTaHOBKHU.
Otanbl peuieHuss npukiIagHod 3anauu. CiyyailiHble BETUYMHBI.
3aKOH pacIpeneicHus] CIIy4alHONM BenuuMHbBL.  JIUCKpeTHbIE
CIy4alHbIE BEJIWYHMHBI. YHCIOBBIE XapaKTEPUCTUKH CIyHYaWHBIX
BEIIMYUH: MAaTEMaTU4YECKOe OXXHUAAHHUE, IUCIIEPCUS, MOMEHTHI,
CpelHee KBaJpaTHMYeCKOe OTKJIIOHEHHE. 3aKOH paclpeiereHUs
BEPOSITHOCTEN TUCKPETHOU CIy4YallHON BEIUYHMHBL.

Maremaruueckas
CTaTUCTHKA

CmiomHoe U BBI60pO‘-IHOe Ha6J'II-OI[eHI/I$I. CTaTHuCTHYECKHUE
OLICHKH. Tpe6OBaHI/I$I, NpEeaABABIACMBIC K CTAaTUCTUYCCKHUM
OLICHKaM. CratucTuueckoe olcHHBaHue. MeTompl MMOCTPOCHUA
CTaTUCTHYCCKHX OLICHOK.

Temwi npaKmuHBCKMX/CeMMHClpCKMX 3auAMUL

1 cemecmp

1. Marpuunas anredpa Onepauny Hag MaTpuaMy. TpaHCIIOHUPOBAHUE MATPHLI.
Brruucnenune ompenenureneit merogom Cappyca. Beraucnenue
OIIpeIenuTeNeH npu noMoInu reopemsl Jlarnaca.
Haxoxnenne o0OpaTHBIX MAaTpHil. DneMeHTapHbIe
npeoOpa3oBaHusi HaJl MarpuuaMmu. llpuBeseHue Marpuubl K
CTYNEHYaTOMY BUy. Brluncienne panra MaTpuibl

2 Teopus MHOXKeECTB, OCHOBBI TEOPUH MHOXKECTB

JMCKpETHas MareMaTtnka | /[uckperHas maremarnka

Kombunatopuka

3 JInneliHasg U BEKTOpHAs Bexropsl. JIuHeliHble onepauuu Haja BekTopamu. CkaispHoe

anredpa

MPOU3BEJICHUE BEKTOPOB, €0 OCHOBHBIE CBOMCTBA, KOOPJAUHATHOE
BbIpaK€HHE. BEKTOPHOE M CMEIIaHHOE MPOU3BEACHUE BEKTOPOB,
1704 OCHOBHEIE CBOWCTBA WU reOMETPUYECKUI CMBICII.




HaumenoBanue

ri\/fil pa3aeJia, TeMbl Conep:xaHue 3aHATHA
JAUCHHUILIMHBI

KoopaunatHoe  BbIpa)keHHE  BEKTOPHOTO M CMEIIAHHOTO
npousBeneHus. Cuctema KOOpJAUHAT Ha IUIOCKOCTU. PaccrosiHue
MEXIy TOYKaMH, JIeJIEHHEe OTpe3ka B JaHHOM OTHOIICHUH.
ITpsimast Ha mockocTH. CriocoObI

4 AHanmuTaueckas Pasnuynbie criocoObl 3a1aHus IPSIMON Ha TUIOCKOCTH.

TeOMETpHUS Haxoxnenue yrma Mexay JByMS OpsMBIMH. Y CIIOBUS
MapajuIeIbHOCTH U MEPIIEHIUKYIISIPHOCTH MPSIMbBIX
HaxoxeHue paccTosiHus OT TOYKHU A0 NPSIMOi
2 cemecTp
5 Maremaruueckuit ananus | [leppooOpa3nass QyHKUMST W HEONpEeAeNeHHBIH  HHTErpal.

CBoiicTBa HeONpeIeNeHHOro HHTerpaia. Talmuua OCHOBHBIX
uHTerpanioB.  HenocpencrsenHoe  mHTerpupoBanue.  Meron
3aMeHbl IIEPEMEHHOM. MeTo MHTErpUpOBaHUS II0 4YacCTiAM;
ITonsstTue omnpenenenHoro wuHrerpana; ®Popmyna HproToHa-
Jleitbnunia;  Bpiumcnenwe — Toiomianed  IIIOCKUX  QUTYD.
Beruuciienue JuinHel 1yru. Beruucienue o0bema Teia BpalleHust

6 Teopus BepossTHOCTEN OcHoBHbIE NOHSATHSI TEOpUU BeposiTHOCTEH. CilydaiiHble COOBITHS.
Hcxon, coObiTHE, BEPOSATHOCTH COOBITHSA. Ajredpa COOBITHI.
Knaccudukanus coopitiii. Ciy4aifHble BETHYUHBI U CIOCOOBI X
OINUCAHMUSL. Knaccuueckoe olpeeneHue BEPOSITHOCTH.
KomOunaropuka: pa3MelleHMsl, COYeTaHHs, MEPECTaHOBKHU.
Otanbl penieHusl NpukiagHoi 3anaun. CiyyailHble BEIMYMHBIL.
3aKOH paclpeseieHus] Ciy4alHONM BenuuMHbl.  JlucKpeTHble
cilydaiiHble BEIUYMHBL. UHCIIOBBIE XapaKTEPUCTHKU CIy4dalHBIX
BEJIMYMH: MaTEMaTHYeCKOe OXXUAAHWE, AUCIIEPCUS, MOMEHTHI,
CpellHEE KBaJIpaTHUUECKOE OTKJIOHEHHE. 3aKOH DPACIpeneiIcHUs
BEPOSITHOCTEN TUCKPETHON CIyYalHON BEJIUYMHBL.

7 Maremarnueckas CmonomtHoe u BbIOOpo4yHOe HabmogeHus. CraTucTUYecKue
CTaTHCTHKA oueHku. TpeOoBaHusA, TpenbsABIIEMble K CTaTUCTHYECKUM
onieHkam. CTaTHCTHYECKOE OIeHMBaHUE. MeTolbl MOCTPOCHUS
CTaTUCTUYECKUX OLIEHOK.

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

21.]'[5[ HOHO)KHT@HBHOfI OLOCHKU II0 pesynLTaTaM OCBOCHHUS OUCIHUIIIINHBI O6yanOHIeMYC$[
HEOOXO0IUMO BBITIOJHUTH BCE YCTAHOBJICHHBIE BUBI Y4eOHOU paboThl. OlleHKa pe3ynbTaToB paboTh
obOyuaromierocs B 0aymtax (1o BUjam) MpUBEICHA B TAOIHIE 6.

Tabnua 6 — bamnbTHO-peHTHHTOBas OLIEHKa pe3ybTaToB yueOHol pabotsl o Buaam (bPC)

1 cemectp
VYuebnas pabota |Cymma  |Buzsl u pe3yabTaThbl OreHka B aTTecTaluu Banst
(BUITBI) G6ammoB  |y4eOHOI pabOTHI
Texymas yueoHnas |60 KonTponbHbie paboThl 3a onny KP ot 1010:20 6annoB
pabota B cemecTpe (3ammmuTa KOHTPOJIBHON 10 6amoB (IOPOTOBOE 3HAYCHUE) 20- 40
paboThI) 20 6ayutoB (MaKCHMAalbHOE 3HAYCHIE)




(2 pabotsr)

WunuBuayansHoe 3aonuo U3 ot 410:8 6annos 8-15
3amanue (2 3a1aHus) 4 6anna (IOpOroBoe 3HAUYCHUE)
8 baoB (MakcUMalbHOE 3HAUCHHE)
Keiic-3ananue 2 6asoB (MOPOroBoe 3HAYEHUE) 2-5
5 6ayoB (MakCHMaIbHOE 3HAUCHUE)
HToro nmo Texyueii padore B ceMecTpe 30-60
IIpomexyTtounas |40 Perenue 3amaun 1. 5 6aJuTOB (ITOPOTOBOC 3HAYCHUE) 5-10
aTTecTanus 10 6anJ10B (MakCHUMaIbHOE 3HAUCHUE)
(ax3ameH) Pewenne 3anaun 2. 5 dans10B (OporoBoe 3HauCHUE) 5-10
10 6an710B (MaKCHMaITLHOE 3HAYCHUE)
Bomnpoc 6mnera Nel 5 6ayu10B (ITOPOTOBOE 3HAYUCHUE) 5-10
10 6an710B (MaKCHMaITLHOE 3HAYCHUE)
Bomnpoc 6mera No2 5 6ayu10B (ITOPOTOBOE 3HAYUCHUE) 5-10
10 6an10B (MaKCHMaIILHOE 3HAUCHUC)
HTOro mo mpoMeKyTOYHOH aTTeCTAIINU (IK3AMEHY) 20-406.
CyMMapHasi OlleHKa 110 JHCHHILIHHE: CymMa 6aJutoB TeKyIeH U IPOMEeXYTOYHOH aTTecTaliuu 50 - 100 6.
2 ceMecTp
VYuebHas padbora |Cymma |Bumsl v pe3ynbTaThl OueHka B aTTecTalluu bannst
(BUBI) OamioB  |y4eOHOM pabOTHI (17 nenenp)
Tekymas yueoHas |60 KonTponbHbie paboThI 3a oauy KP ot 1010:20 6amioB

pabota B cemecTpe (3ammuTa KOHTPOJIBHOMN 10 6amoB (IOPOroOBOE 3HAUCHUE) 20- 40
paboThl) 20 O6annoB (MakcHMalbHOE 3HAUCHHUE)
(2 pabotsr)
WNupuBunyanpHOE 3a omao M3 ot 410:8 Gamios 8-15
3amanue (2 3a7aHus) 4 6ama (IOporoBoe 3HaUYCHUE)
8 bayoB (MakCHMaJIbHOE 3HAYCHUE)
Keiic-3amanue 2 6ayuToB (TOPOTOBOE 3HAYCHHE) 2-5
5 6ayoB (MakCHMaJIbHOE 3HAYEHUE)
Hroro no tekyueii padore B cemecTpe 30 - 60
IIpomexyTtounas |40 Perrenue 3amaun 1. 5 6a/uT0B (ITOPOTOBOE 3HAYCHUE) 5-10
arrecranus 10 6an10B (MaKCHMaJILHOE 3HAYCHUE)
(3K3aMeH) Pemenue 3amaun 2. 5 6a/uT0B (ITOPOTOBOE 3HAYCHUE) 5-10
10 6an0B (MaKCHMaJILHOE 3HAUCHUE)
Bompoc 6uneta Nel 5 6a1510B (TOPOTOBOE 3HAUCHUE) 5-10
10 6aaJ10B (MaKkCHMaJIbHOE 3HAYCHNUE)
Bomnpoc 6mera No2 5 6a/uT0B (ITOPOTOBOE 3HAYCHUE) 5-10
10 6aa10B (MaKCHMaJIbHOE 3HAYCHNUE)
HToro mo npomMekyTo4HOM aTTecTallMu (3K3aMeHY) 20-400.

CmeapHaﬂ OICHKA IO JUCHMIIJINHE:

CyMma 6asuioB Tekyiel u mpomexyrouHoit arrectanuun 50 — 100 6.

HToropas oreHkKa BeICTABJISIETCSI B BEAOMOCTb COTJIaCHO cileayromemMy IpaBuily (Ta6n1/111a 7)




Tabmuma 7 - Ouenka ypoBHS chOPMUPOBAHHOCTH KOMIIETEHITUHN B

MIPOMEKYTOYHOM aTTECTALKU

KpI/ITepI/II/I OIICHUBAHHUA KOMIICTCHIIMH

YpoBeHb
cpopmupoBaHHO
CTH
KOMIIETCHIINH

HTorosan
OLICHKA

Onenka mno
100-6anuabHOI
HIKaJIe

OOyuaromuiicst He BJIAJIEET TEOPETUUECKUMHU OCHOBaMU
JIMCIUTITHEI " Hay4HOU TEePMHHOJIOTHEH,
JIEMOHCTPUPYET OTPBIBOYHBIC 3HAHUS, HE CHOCOOEH
pemiate  MpaKTUYECKUe 3a7a4M,  JIOIyCKaeT
MHOYXECTBEHHBIE CYIIIECTBEHHBIC OIIMOKH B OTBETaX, HE
yMEeT HWHTEPIPETUPOBAaTh pe3yibTaTbl W  JIeNaTh
BBIBOJIBI.

HEJIOITY CTUMBII

HCYOOBJICTBO
PUTEIILHO

Menee
51 Oama

OOyyaromuiicss BIIaJieeT YAaCTUYHO TEOPETHUYECKUMU
OCHOBaMH JHUCHHUIUIMHBI M HAYYHOM TEPMHUHOJIOTHEH,
dbparMeHTapHO CHOCOOEH  pemiaTh  IMPAaKTHYECKHE
3a[a4u, JIOIYCKAeT HECKOJBKO CYIIECTBEHHBIX OIIHOOK
pELIECHUsIX, MOXET YacTUYHO HHTEpPHIPETHPOBATH
MOJIy4YEHHBIE pPE3YyJIbTAThI, JOIMYyCKAeT OIIUOKH B
BBIBOJAX.

OOyuaromuiicss BiaJeeT TEOPETUYECKUMH OCHOBaMU
JUCUMIUIMHBL U HAay4YHOM TEPMHHOJIOTHEH, I'PaMOTHO
U3j1araeT MaTepual, CIOCOOCH peIIaTh MPAaKTHYECKHE
33724, HO JOIYCKAaeT OTAEIbHBIE HECYIIECTBEHHBIC
OIIMOKH B MHTEPIPETALNN PE3yJIbTATOB U BHIBOJIAX.

MOPOTOBBIN

HOBBIILIEHHBIN

YAOBJICTBOPHU
TCIBHO

XOpOLIO

51-65

66-85

OO6yyarommiics B MOJIHOM Mepe BJIAJICET
TEOPETUYECKUMH OCHOBAMM JIUCIUIUIMHBI M HAy4YHOU
TEPMHUHOJIOTMEH, TIPaMOTHO  M3JaraeT  Marepuall,
CIIOCOOEH  WJUIIOCTPUPOBATH  OTBET  MPUMEpPaMHU,
dakramuy, JTaHHBIMU Hay4YHbIX HCCIICIOBAHMH,
MPUMEHATh TEOPETHUYECKUE 3HAHUSA [JI PELICHUS
MPAaKTUYECKUX  3am1ay. [IpaBuiIbHO HHTEpIpETHpPYET
MOJIydYeHHBIE PE3yJIbTaThl W JIeJTaeT OOOCHOBAaHHBIC
BBIBOJIBI.

IIPOJIBUHYTHIN

5 MaTepuajibHO-TeXHHYECKOEe U Y4eOHO-MeTOIn4ecKoe

o0ecrnevyeHne TUCHUILITUHBI
5.1 YueOHas iuTeparypa

OcHoBHasi yueOHasi IuTEpaTYypa

OTJIMYHO

86-100

1. Ilunmayes, B.C. Bpicmas martemartuka. Ilomusiii kypc B 2 T. Tom 1: yueOHuMK ams
akanemuueckoro OakamaBpuara/ B. C. [llumaues ; mox penakmueit A. H. Tuxonoa. — 4-e
u3a., ucnp. U jgon. — Mocksa : M3natensctBo FOpaiit, 2019. — 248 c. — (bakanasp.

Axanmemudeckuit  kypc). — ISBN 978-5-534-07889-3. - DOBC IOpaiir

[caiiT]. —

URL: https://urait.ru/bcode/434737 (nata oopamenus: 22.01.2021). — TeKcCT : 2IEKTPOHHBIN
2. Hlumaue, B.C. Bpicmas matemaruka. [lomubiii kypc B 2 T. Tom 2: yd4eOHHMK st
akagemuueckoro Oakanaspuara/ B. C. lllunaues ; nox penakuumeit A. H. Tuxonosa. — 4-e
u3n., wenp. u jorn. — MockBa : M3marensctBo FOpaiit, 2019. — 305 c. — (bakanasp.



https://urait.ru/bcode/434737

. Slumenés, JI.T. Bricmmas maremaTwka :

Axanemuueckuii  kypc). — ISBN 978-5-534-07891-6. - OBC IOpait [caiiT]. —
URL: https://urait.ru/bcode/434738 (nata  oOpamenus: 22.01.2021). —  Teker
3JICKTPOHHBIN

. BacumbeB, A.A. Teopusi BeposTHOCTE M MaTeMaTH4yecKash CTaTHCTHKA : YYEOHHK U
MPaKTUKyM Juisl OakanaBpuata W crneuuanutera/ A. A. BacuibeB. — 2-¢ u3d., ucop. u

nom. — Mocksa : UzgatensctBo HOpaiit, 2019. — 232 ¢. — (bakanaBp u cnenuaimcr). —
ISBN 978-5-534-09097-0. —/ 3BC IOpaiit [caiiT].
URL: https://urait.ru/bcode/427132 (nara oopamenus: 22.01.2021). - TekcT : 37EKTPOHHBII

JononHuTeIbHASA yYeOHAas TUTEPaTypa

yuebnuk / JL.T. SlumenéB. — Mocksa : PHUOP:
NHOPA-M, 2013. — 752 ¢. — (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-369-
01032-7 (PUOP) ; ISBN 978-5-16-005400-1 (MHOPA-M. - URL:
https://znanium.com/catalog/product/344777 (mata oOpamenus: 22.01.2021). — Tekcr :
3IIEKTPOHHBIN

3umuna, O. B. Beicuias matemaruka : yaeonoe nocobue / O. B. 3umuna, A. U. Kupumnos, T.
A. CanbaukoBa ; noja penakuueit A. M. Kupuinoa. — 3-e uza. — Mocksa : ®PUSMATIINUT,
2006. — 368 c. — ISBN 5-9221-0441-1. — JlaHb : 31€KTPOHHO-OMOJIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/59344 (mata oOpamenus: 22.01.2021). —Tekcr :

3JIEKTPOHHBIN

. Beicmas marematuka : ydue6HOe mocobme / T. A. Kysmernoa, E. C. Muponenko, C. A.
Pozanora, A. . Cupora. — Mocksa : DUSMATIJIUT, 2009. — 168 ¢c. — ISBN 978-5-9221-

1004-4. — Jlanp URL:

https://e.lanbook.com/book/2294 (nara obpamienuns: 22.01.2021). — TeKcT : 31eKTPOHHBII

. Xopowunoea, E. B. Briciias matematuka. Jlekuuu u ceMuHapsl : yueOHOE IMOcCOOHe st

akajemuueckoro OakanaBpuata/ E. B. XopommioBa. — Mocksa : M3narensctBo FOpaiir,

2019. — 452 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-534-10024-2. - OBC

AIEKTPOHHO-OMOIMOTEYHAS cucTema.

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

. — TeKcT : 2neKTpOHHBIN

5.2 MaTtepuaJibHO-TEXHHUYECKOE ¥ MPOrPaMMHOe
o0ecnevyenne JUCHUILIHHBI

YueOHble 3aHATHS 0 AUCLUILIMHE TPOBOAATCS B yueOHbIX ayautopusix HOHUKemI'V:
339 YuebOHas ayuropus (MyIbTUMEIUWHAS) IS TIPOBEICHHUS 654041, KemepoBckas
- 3aHATUN JIEKLIMOHHOI'O TUIIA; obmacte - Kys0acc,
- 3aHATUNA CEMUHAPCKOTO (MTPAKTUYECKOT0) THUIIA. HoBoky3Heukui
CrnenuanusupoBaHHas (y4deOHas) MeOenb: JI0CKa, MeEJOBas, CTOJbI, | TOPOJACKON OKpyr, T.
CTYJIBSL. HoBoky3nenk, yII.

Ob6opynoBanue: cmayuoHapHoe - HOyTOyK, MPOEKTOP, SIKPaH.

Ucnonbzyemoe MIPOrpaMMHOE obecrnieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuileH3UOHHOMY A0roBOpy No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pactipoctpansiemoe [10).

Hutepuer ¢ odecnieuenueM gocrymna B DMOC.

Ky3nenosa, 1. 6

345 YyeOHas aymuTOpHUs JTS TPOBEICHUS:

- 3aHATUI CEMUHAPCKOTO (TIPAKTUYECKOT0) TUIIA;

Crnenuanu3upoBanHas (yueOHasi) MmeOenb: JOCKa MeEJoBasi, CTOJBI,
CTYJIbSI.

O6opynoBaHue: cmayuoHapHoe — KOMIIbIOTEP; nepeHocHoe - HOYTOYK,
POEKTOP, IKPaH.

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3Heukui
TOPOJICKOMl  OKpyT, T.
Hosoky3nenk, yII.
Ky3Huernona, 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

Hcnonszyemoe IpOrpaMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuieH3uOHHOMY A0ToBOpY Ne
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoGoaHO
pacnpoctpansiemoe [10).MuaTepHeT ¢ obecneuenrnem qocryna B DUOC.

347 YaeOHas ayauTopus ISl IPOBEICHHUS:

- TEKYIIET0 KOHTPOJISL ¥ MPOMEKYTOYHON aTTECTAIIUN.

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

OOopynoBanue: nepeHocroe - HOyTOYK, MPOEKTOP, IKPaH.

Hcnonb3yemoe IPOTPaMMHOE oOecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo CyOJHICH3HOHHOMY J0TOBOpY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacnpoctpansiemoe [10).

WuTepuer ¢ obecnieuenuem gocryna 8 JUOC.

654041,
Kemeposckass obnactb
- Kysbacc,
HoBoky3neukui
TOpPOJICKOM  OKpyr, T.
Hosoky3nenk, yiI.
Kysuenosa, 1. 6

327 YueOHas ayauTopus (MyJIbTUMEIUHHAS) JIJIs1 TPOBEICHMUS:

- 3aHATUH JEKIIMOHHOTO THIIA,

- CEMHHAPCKOTO (MPAaKTUYECKOT0) THIIA,

- JUIS TPYTIIIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTAIINH,

- TEKYIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTalUH.

Crenuanm3upoBanHas (ydeOHasi) MeOelb: JOCKa MeENIoBasi, CTOJIbI,
CTYJbsI

OGopynoBanue s MPEe3eHTAUd Y4eOHOro MaTepHuayia: KOMIBIOTED
IpernoiaBaTesisi ¢ MOHUTOPOM, TIPOCKTOP, IKpaH, aKyCTHYECKasi CUCTEMa

Hcnonp3zyemoe  mporpammHoe — obecneuenume: MS  Windows
(MicrosoftimaginePremium 3 year mo cyGuuieH3HOHHOMY 10roBOpy No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacupoctpansiemoe I10), antuBupycnoe IIO ESET EndpointSecurity,
aunensuss  NeEAV-0267348511 mo 30.12.2022 r.; MozillaFirefox
(cBobomHo  pacmpoctpansemoe  [10), GoogleChrome (cBoOOAHO
pactipoctpansemoe I[10O), Opera (cBoOomno pacmpoctpansemoe I[10),
FoxitReader (cBo6oaHo pacmpoctpansemoe I110), WinDjView (cBoboaHo
pactipoctpansemoe [10), Snpexc.bpaysep (oTeduecTBeHHOE CBOOOIHO
pactpoctpansiemoe [10).

WuTepHer ¢ obecnieuenueM poctymna B SUOC

654027,
KemepoBckass obnactb
- Kysbacc, r.
HoBoky3nenk, mp-kr
[Iuonepckuii, n. 13,
nom. 1

342 VuebHas ayJUTOpHUs AJIS IPOBEICHMS:

- 3aHATHH JISKIIAOHHOTO THIIA;

- 3aHATHH CEMHHAPCKOTO (TIPaKTUYECKOr0) TUTIA,

- TPYIIOBBIX U WHIUBUYATbHBIX KOHCYJIbTAIHH.

CrneuunanusupoBanHas (ydueOHas) Mebenb: Jocka menoBasi, kKadenpa,
CTOJIBI, CTYJIbsI, JEMOHCTPAIIMOHHBIN CTOJ.

OOopynoBaHue [T TPE3CHTAIIMN YI€OHOTO MaTepuana: nepeHocHoe -
HOYTOYK, TPOEKTOP, IKPaH.

Hcnonb3yemoe IpOTrpaMMHOE o0ecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo CyOJHIIEH3HOHHOMY J0TOBOPY Ne
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoGomHO
pacmpoctpansiemoe [10).

WutepHer ¢ obecnieuenuem gocryna 8 SJUOC.

654041, Kemeposckas
obmacte - Ky3bacc,
HoBoky3neukui
TOPOJICKOMl  OKpyT, T.
Hosoky3nenk, yII.
Kysnenosa, 1. 6

106 ITomerenue Uit CaMOCTOSTENILHOM PaOOThI 00yUJATOIINXCSL.

CrnenuanusupoBanHass (yueOHast) MeOenb: CTOJBI, CTYJNbs, JIOCKa
MEITOBast.

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

Ucnonszyemoe MIPOrpaMMHOE obecrnieyeHue: MSWindows

(MicrosoftimaginePremium 3 year mo CyOJMIIEH3HOHHOMY JOTOBOPY Ne
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cB0oO0mHO

654041, KemepoBckas
obmacte - Kysbacc,
HoBoky3nenkuit
TOPOACKON OKpYyr, T.
HoBoky3Helk, yII.
Ky3nenosa, 1. 6




pacmpoctpansiemoe [10).
WutepHer ¢ obecnieuenuem gocryna 8 JUOC.

5.3 CoBpemeHnHble NPodecCHOHATbHBIE 0a3bl JAHHBIX H

HH(pOpPMaALIMOHHBIE CIIPABOYHbIE CHCTEMBbI
1. Wuadopmaunonnas cucremMa «OOIMIEPOCCHICKHI MaTEeMAaTUYECKUN MOPTA»,PeKUM
nocryma :http://www.mathnet.ru/
2. WHpOpMAaIMOHHAS CHCTEMa«JKCIIOHEHTa» - IIGHTP HHXXCHEPHBIX TEXHOJIOTUH U

MOJICITHPOBAHKS,PSIKUM JocTyta :http://www.exponenta.ru

3. baza manneix Science Direct (6osee 1500 sxypHanoB u3narenbctBa Elsevier, cpenu HEX
U3JaHKs 110 MaTeMaTHKe ¥ nHpopMaTHKe),pexumM gocTyma :https://www.sciencedirect.com
4. MWudopmanmonnas cucreMa «EanHOe OKHO J0CTyNa K HH(POPMAIMOHHBIM peCypcam»»

http://window.edu.ru/catalog/
5. ba3pl JaHHBIX W aAHAINTHYECKHE NyONMKAMU Ha TopTajge «YHHBEPCHUTETCKAs
uHpopmanuonHas cucrema Poccus», pexxum nocryma: https://uisrussia.msu.ru/

6 NUnble cBeeHus U (MJIH) MATEPHAJIbI
6.1 IlpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX PadoT

6.1.1. UaauBuayaibHOe 3a1aHue M0 TeMe «MaTpuyHas ajaredopa»

1. Berauciaute OIpCACIINTCIIb: 2 I[OKaSaTL TOXIOCCTBO:

2 -5 -1 3 2
2 -5 9 1 a e
3 1 5 _5 b b2 =(b-a)(c—a)(c-h).
2 18 -7 -10 ¢ ¢

3. Haiitu 3nauenune muorouieHa f(X) or MmaTpuib A:

1 -2 3
f(X) =3x* —2x+5, A=[2 -4 1]
3 -5 2

4. Pemuth MaTpuuHOe ypaBHeHHe. CrienaTh NpOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -

5. Haiitu panr maTpuusl 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. KonrpoJbHas padora no teme «CucreMbl JIMHEHHbBIX YPABHEHUI»



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

1. Pemuth cucTeMy JTMHEUHBIX YPaBHEHUM: 2. Pemnth cUCTEMY JTMHEUHBIX YPAaBHEHUN METOJIOM
I'aycca.

a) merogom Kpamepa; Haiitu obmiee pemienue, yacTHOE, CACNAThH
IIPOBEPKY.

0) metogom ["aycca;

B) MPY TOMOIIM 0OPaTHOW MATpPHUIIBL.

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,-5X,+9X,-X; =1

6.1.3. UnauBuayajJbHOe 3aJaHUE 10 TeMe KAHAJMTHYECKAS] TeOMETPHUS HA IVI0OCKOCTH)

VYpaBHeHue oHOU U3 cTOPOH KBagpaTta Xx+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAIbHBIX
CTOpOH KBajpara, eciu (-1;0) — Touka mepeceueHus ero AuaroHaie.

Jlanbl ypaBHEHUS OJTHOM U3 CTOPOH pomba 2x+y—5=0 u ogHoI u3 ero auaronaneit y—1=0.
Junaronanu pom0a repecekarorcs B Touke (3;1). HaliT ypaBHEHHS OCTaIBHBIX CTOPOH poMOa.

VYpaBHeHUs IByX CTOPOH napaienorpamma x+2y+2=0 u x+y=0, a ypaBHeHUE OJIHOI U3 €ro
nuaronanen x+2=0. Haiftu koopauHaThI BEpUINH NapajljieiorpaMmma.

Hansl ase Bepunabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedeHust BBICOT TPEYrOJIbHUKA.
CocTaBUTh YpaBHEHHUSI €T0 CTOPOH.

Hanst Bepmunst A(1, 1), B(2, 3), C(4, 1) tpanerun ABCD (AD ] BC). U3BectHO, uTO
JIMaroHAJIM Tpaleuuy B3auMHO IepIEeHIMKYJIApHbl. Halitn koopauHatse! BepmHel D 3Ton
Tparneuuy.

6.1.4. KonTpoabHas padora no teme «Ilpenen. HenpepbIBHOCTB»

X—2 3 . sinX—cosX
Haiitu npenensl: a) lim ;0) Iim XX B) lim
p "V xo2x? _3x 4270 xow 1233 ° ) xoF  €0S2X
4

2
1 X2
HccnenoBaTh (pyHKIUMM HA HETIPEPBIBHOCTD: a) Y = N 0)y= {X

-4 X, X<2
)Y V22X o
B -
X?+5

6.1.5. KouTpoJbHasi padora no teme «/{uddepeHnuanbHoe ncHucIeHue»

UccnenoBate metomamu  audepeHInanbHOTO HMCYHCICHUS CleAyromue (QyHKIUU W,
UCTIOJNB3YS PE3YIbTaThl UCCIEAOBAHUS, TOCTPOUTH UX IpaduKu.

X2 —2X+2 %2
)y=——-—; 2)y=82X X
x-1

6.1.6. KonTpoabHasi padora no teme «MHTerpanbHoe ucuyucjieHne (QYHKIHMU OTHOI
nepeMeHHOH»



|. Haiftu mHTETpaHI:

. _ (arccosx)® -1 , X+2 _ 2x*-3x -1
l)J‘(2—4x)5|n2xdx, 2) jﬁdx, 3 Imdx, 4 -[(x—4)(x—3)x dx;
Il. BerauciauTs:

1. j' X=1 gy 2. Te‘&dx.
0\/;+1 0

I11. Haiiti miomans Gpurypsl, orpaHMYeHHON JTHHUSAMU:
1
y=x"+1, y:Exz, y=5.

IV. Haiiti 00beM Tena, MoJIydeHHOTO MPH BpalleHUH (GUTYPbl, OrPaHUYCHHOMN JIMHUSMHU:
x=y% x=1, y=0.(0X, OY).

6.1.7. KontpoJbHas padora no reme «/JInddepennuaibHbie ypaBHeHUs»

Pemuts YpaBHCHHU:

1. xyy' =1-x2. 6. y' —ysin x = y’e™*, 10. y"—4y'+13y =0.
2 %' +y =y, YO == 7.y"= .12 : 11. y"—4y'+3y = 2%,
2 sin “ X
3. (xy? + x)dx + (x*y — y)dy =0, y(0) =1. 12. y" +y = 4sin 2x.
4 y,:_x;xy_ 8. y"+2yy'=0, y(0) =2, y'(0) = 4.
5. y’—X:X—Jrl. 9.y"-2y'-3y=0.
X X

6.1.8. Keiic-3aqanue no teme «IkcTpeMyM (pyHKINH ABYX NepeMeHHBIX)
Keiic-3aganue:

B mnpouecce mpousBoiacTsa WCIIONB3YIOTCST J1Ba BUJa pecypcoB: kanutail Ku tpyn L.

0.5 703
®ynkuus Beimycka umZ = ak "L, Ha apeHay (HoHIOB (KamuTaja) U OIjaTy Tpyaa
BbIIeTIeHO 60 y.e., CTOMMOCTh apeH/Ibl eIUHUIBI (JOHI0B paBHA 3 y.€., CTaBKa 3apabOTHON miuaTsl 4

y.e. Ilpu kakom 3HaueHuu K nocturaercs HanOOIbLIINI 00bEM BbITycKa?

6.2 IIpuMepHbIe BONPOCHI M 3aaHus / 3aa4M ISl TPOMEKYTOYHOI
aTrecTauuu



Tabnuma 8§ - [IpuMepHbIe TEOPETHIESCKHE BOITPOCH M IPAKTUUCCKUE 3aTaHMS K DK3aMEHY

Pa3nensl u TeMBI

IIpumepHsbIE
TEOPETUYECKHE
BOIIPOCHI

[IpumepHble MpaKTUYECKHUE 3aJaHHS

1. MarpuyHnas ajareopa

1.1 Matpuusl, | 1. Matpuibl, BUIbI 1 2 -3
oreparut Hal | MaTpai 1. Haiitu marpuny JI=ABC-3E, tie A=|1 0 2|,
MaTpPULIAMH. 2. Omnepanuu Haj
Omnpenenuteny, WX | MAaTPULAMH. 45 3
cBOIiicTBa. 3. CaoiicTBa 1

ONPEACIHTEICH. B=[2|, C=(2 0 5), E-exunnunas mMarpuua.
1
2. BBIYHCITHTD ONPEAEITUTEND MATPHIIBI A
1 -2 3
A=12 -4 1|
3 -5 2
3.  BBIYHCIUTH ONPEIEIUTEND:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10

1.2.  Obparnas | 4 OOparnas matpuna. | 4. Haiitn marpuny B=11.(A-1)/+A/,
MaTpHIia. Panr Teopema o 1 -2 3
MaTpPHIIbI CYIIIECTBOBAHUHU B B

00paTHON MaTpHIIbI. A=12 -4 1,

5 DiemMeHTapHbIE 3 -5 2

npeoOpaszoBaHus 5. Haiitu panr matpuis! A:

Marpuilbl. Panr 1 3 -2 0

MaTpHIIBL, €TO

BBIYKCJICHUE. 3 -1 5 4
2 -4 7 4
3 -1 5 4

2. CucTeMbl JIMHEHHBIX YPABHEHU

2.1. Pewenne
CHUCTEM N JINHEWHBIX
anreOpanyecKux
YpaBHEHUH c n
HEU3BECTHBIMU
meronoM Kpamepa u
c MIOMOMUIBIO
00paTHON MaTpHUILIBI.

6 Cucremsl
JIMHEWHBIX
anredpanvdecKux
YpaBHEHUH.

7 Pemienue cucreM
JIMHEWHBIX
ypaBHEHUU
metosioM Kpamepa.

6. PemuTh cucteMy JIMHEHHBIX YpaBHEHUH METOJOM
Kpamepa u ¢ nomorsro odpatHoi
X, +X,+2X,=-1,
MaTpunbl. 42X, — X, +2X, =4,
4X, +X,+4X, =-2.

2.2. Pemenne
CHUCTEM M JIMHEHHBIX
anreOpanvaecKux
YPaBHEHUNU c n

8 Pemenue cucrem
JIMHEWHBIX
YpaBHEHUU
MeroqoM ['aycca.

7.  Pemmts cucremy merogom laycca, HaiiTu oO1ee

pelIeHHe. YaCTHOE, C/IeNIaTh IPOBEPKY.




HEU3BECTHBIMU
MeroaoM ['aycca.

9 OpHopoaHbIe
CHUCTEMBI JINHEHHBIX
YpaBHEHUU.

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

3. AHAJIUTHYECKAsl TeOMeTPHs HA IJIOCKOCTH

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

C YIJIOBBIM
Kod(urmeHTom,

MPSMOM, ypaBHEHUE
IIPSIMOH,
MIPOXOASAIICH uepes
OJIHY U JIBE
3aJaHHbIE TOYKH.
11 Vron mexmay nByms
MPSIMBIMHU HA
IIOCKOCTH.
Ycaosue
MapajuIeIbHOCTH U
MePIEHINKYIISIPHOC
TH JABYX HPSMBIX.

10 VpaBHeHnwue mpsimoii | 8.

obmee ypasuenue | 9

Hammcate  ypaBHEHHS  MpPSIMBIX, HPOXOZISIIUX

yepe3 Hadaiuo KOOPAHMHAT MOJ yriaoM 45° k mpsiMoi

y=4-2x.

Cpenn  mpsMBIX

MePIICHINKY IS PHEIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+Yy-3=0;

HaUTH napaujiCJibHbIC n

4. BBeaenue B aHAJIU3

4.1. IIpenen | 12 Yucnosas 10. Hatitu npenensr:
YHUCIIOBOM MOCTIEI0BATEILHOCT  x*—x-6
II0CJIEI0BATEIBHOCTH b U €€ IpeJiell. )I('Ln3x—_3
¥ nipezien GyHKIuu 13 TlIpenen GpyHKIUM. 2 1+ 251
OCHOBHBIE TEOPEMBI lim —————
0 mpeenax. X205y — X" +4x+3
14 BeckoHe4yHO Malbie
1 OECKOHEYHO ) 1\
OonbmIne yan(l + Fj
BEJIMYUHBI, KX
CBONCTBA. lim {i n 1 bt ;}
xoof 1-22-3 n-(n+1)
4.2, 15 HenpepbIBHOCTE 11. UccnenoBaTh PyHKIUN HAa HEMIPEPHIBHOCTH:
HenpepeiBHOCTB (YHKIMU B TOUKE U x+4, x<-1
byHKIIUN Ha MHOKECTBE. f)=1x*+2, —1<x<I1
16 Toukwu pa3psiBa
2x, x=>1

byHKIUH.

12. UccnenoBaTh Ha HENPEPHIBHOCTH

GyHKIMIO W
OTIPEJICNIUTh TUII TOYEK pa3pbiBa, €CIH OHH €CTh

V2-x 1

=— 42 - -
Y= s YT a2
5. Iu¢depenuuanbHoe ucuucjenne GyHKIHMHM OHOM NMepeMeHHOi
5.1 Tlpownssonmas | 17 Onp eneHeHI/If 13. B kakoii Touke napa0osbl y=x*-2x+5 HY)KHO
PON3SBOZHOM B IIPOBECTU  KacaTellbHYl, 4TOObl OHa  Obula
TOHKE. 5 TIEPIIEH/IMKYJIAPHA OMCCEKTpHCE  TIEPBOTO
['eomerpuueckuii KOOPJIMHATHOTO yIJIa.




CMBICII
IIPOU3BOJIHOM.
IIpousBonnas
CYMMBI,
IPOM3BEICHMUS,
YaCTHOI'O JIBYyX
byHKIHI.
19 TlpousBoanas
CJIO’KHOM (pyHKITUH,
HESIBHOHM (PyHKIHNH,

18

14. Haiitu npou3BoaHbIC (DYHKITHH:

y=3x2-x3.
=t 5 X
y=19 5.

y = 2" /sin x

y = (sin x)*

CTEIIEHHO-
IIOKa3aTeJIbHON
GyHKIIUN.
5.2. Ilpunoxenus | 20 IMpusnaku 15. HccnemoBaTh Ha MOHOTOHHOCTh M HAWTH TOYKU
IPOM3BO/THON BO3pacTaHus U OKCTpeMyMa yHKIIIH:
yOBIBaHUS y = X
GyHKLIUH. 1-x
21 Dxcrpemym x2 _Ox+2
(GyHKIIUN. =
HeoOxonumoe x=1
yCIIOBHE, 16. HccnenoBath Ha BBIIYKIOCTh, BOTHYTOCTh U HAWTH
JIOCTATOUHEIE TOYKH Teperuda QyHKIUH:
YCJIOBHS y = X -
IKCTpEMyMa 1-x7
(GyHKIIUH. 17. UccnepnoBats  Meromamu  audQepeHIHaIsHOTO
22 BBIIyKIOCTb U UCYHCIICHUS CIeAyroume (GYHKIUH H, HCIOJb3Ys
BOTHYTOCT pe3yJIbTaThl HCCIIEIOBAHHS, IOCTPOUTH MX IpaduKH:
rpaduka QpyHKIMH. y= X _— ﬁ
Touxu neperuda. 1-x°.y=¢€

23 ACHMITTOTHI
rpaduka QyHKIUH.
OO0mas cxema
UCCIIEI0OBAHUS

GYHKIIH.

6. UHTerpajbHoe HcunciaeHue (PYHKIMU OHOI nepeMeHHOM

6.1.
Heonpenenennsiii
AHTErpal

24. TlepBooOpa3Has
GbyHKINH 1
HEOIPEEICHHBIN
unrerpain. CBoicTBa
HEOIPEIEICHHOTO
WHTErpana.
Henocpencrsennoe
WHTErpUPOBAHUE.

25. MetoJ 3aMeEHBI
MIEPEMEHHOM,
HWHTETPUPOBAHUE 1O
YacTsIM.

26. HTerpupoBanue
parMoHABLHBIX APOOEH.

18. Haiitu unTerpas:
X3 +2x —3x
[EEBESX g
3 x2
I 1-cosx
(x —sin x)?

[ 3x+4)e*dx

J' X+2 dx

X% +x+3

2x? —3x -1
J' dx
(x=4)(x—-3)x




6.2. 27. OnpeneneHHbIN 19. BbIUHCIHTE:
OnpeneneHHbII UHTErpa, ero °
HH’feFi[)aH ¥ ero | TCOMETPUYECKUH CMBICI. I \/_ ; IXZ N1-x3dx;
IPUIIOKEHUS] Ceotictsa X+ 1 4
OTIPEICIICHHOT O In2
HHTErpaa. AeX —1dx -
28. ®opmyna HerotoHa- 5 ’
Jletibnna, . 20. Halitu mnomans  GUryphl,  OrpaHUYCHHOU
29. Ilnomaap I0CKoM THSIMIL:
¢burypsl. 1
30. O6beM Tena y=x"+1, y==-x*, y=5.
BpaICHHUSI. 2
21. Haiitu o06beM Tena, MONTyYEeHHOTO NPU BpalleHUN
(Gurypsl, OrpaHUYECHHON JIHHUSIMH: X= y2, X= 1,
y=0 ox, oy).
7. InddepenunaibHble ypaBHEeHHUS
7.1. 31. Iludpdepenimanbapie | 22. Pemmth auddepeHinanbHble YpaBHSHUS:
Huddepennmanpapie | YPABHCHUS C (X+2y)dx—xdy =0
ypaBHEHUs 1 | pa3acIAOIUMUCS (X + y)dx + (y — x)dy = O
nopsiika [I€PEMEHHBIMH. :
32. OHOpPOIHBIC xydx+ (x+21)dy =0
nupdepeHunanbHble
ypg;aqr)lelr)ma [IEPBOTO Xy’ =1-x’ )
MopsiJIKa.
33. JIunelinbie
nudhepeHInaIbHbIC
YpaBHEHHUS IEPBOTO
MOpsIJIKA.
7.2. 34. JluneiHbIe 23. Pemmmts auddepeHipanbabie ypaBHEHHUS:
Juddepennmanbapie | OAHOPOIHBIC
ypaBHEHUS 97 | auddepenmanbHbIe y"'—4y'+3y =0
Topsi/IKa i’{ga’;‘;‘;’“ BTOpOro y'—4y'+4y=0
. " '
35.pJIHHeI71Hr,Ie y'-y'+3y=0
HEOTHOPOIHBIE y'—y' +3y=¢"
g depeHuanbHbIe
YpaBHEHHS BTOPOTO
TopsiziKa ¢
MTOCTOSIHHBIMU
KO3 UIIEHTAMU.
8. Teopusi BEpOSITHOCTH U MaTEeMATHYECKAsl CTATHCTHKA
8.1 Teopus | 36. I'eomerpuueckoe | 24. BepoATHOCTH TOr0, YTO MOYATKUA KYKYpPY3bI
BEPOSATHOCTH OmpeAcIIcHUE uMmeroT 12 psiios, paBaa 0.49, 14 psoos — 0.37, ot 16
BEPOATHOCTH. 10 18 psanos — 0.14. KakoBa BeposTHOCTH TOTO, YTO
3. Onepanuu Haj Hay/lady BBHIOpaHHBIN MOYAaTOK OyneT uMeTh 12 umm
COOBITHUSMHU. 14 psnoB?
Juarpammsl Diinepa- 25. NmeroTcs mATh BUHTOBOK, TPU M3 KOTOPBIX C
Benna. ONTHYECKUM TIpHIIEIOM. BeposTHOCTh momananus B
Heab TMpU OAHOM BBICTpENE U3 BHUHTOBKH C
onTHYeCKUM  mpu-nenmom  paBHa 0,95, 0e3
ontuyeckoro npuuena — 0,8. Haiinure BEposSITHOCTD




MOMAaJlaHusl B 1I€b, €CJIU CTPEJIOK CHAENAaeT OJUH
BBICTpEJI U3 HayJlauy B3TOM BUHTOBKHU

8.2. 38. CrarucTudeckue 26. CinyyaitHast BenmuuuHa X 3ajaHa QyHKIHEH
MaremaTndeckas OIICHKH, TPEOOBaHUS K pacrpeiesieHust:
CTaTHUCTHKA CTaTHUCTUYECKHUM 0, x<0;
OLCHKaM, F(X)={x?, 0<x<1;
39. Haxoxnenue 1. x>l
TOYCUHBIX OLICHOK
METOJI0M MOMEHTOB. Haiitu IUIOTHOCTH pacrnpeneneHus
BEPOSITHOCTEHM, MAaTeMaTH4YeCKOE€ OXHIAHHE U
JIUCTIEPCUIO  CIy4YallHOM BEJIWYUHBI. BbIYuciauTh
BEPOATHOCTh TOrO, YTO Ciy4dailHas BeIWYMHA X
npuMeT 3HaueHue B uarepsaie (0,5; 1).
27. HW3BecTHBEI MAaTeMaTH4YeCKOS OXHIAHHMES M H
cpe/iHee KBaJpaTH4eCKOe OTKIOHEHUE G HOPMAaIbHO
pacupenenéHHol ciaydaiHoW BenuunHbl X. Haiitu
BEPOSITHOCTh ~ TOMAJAHUs JITOW  BEIUYUHBI B
3ajaHHbIi uHTEpBaT (0, ). M300pa3uTs Ha rpaduke
(YHKIHMH TUIOTHOCTH HAWJIEHHYIO BEPOSTHOCTD.
m=10, o=4, a=2, B=13.
IIpomexxyTounas
aTTecTanus -
IK3AMEH
CocraBurens: I'pugumua B.B., nmomedntr kadenapbl MarTeMaTHKH, (GU3HUKHA U

MAaTEMAaTHYCCKOI'O MOACJIMPOBAHUA




