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JIner akTyaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena st peanusanuu B 2023 - 2024
y4eOHOM rony Ha 3acenanuu kadenpel [IpukiiagHoit MaTeMaTuku ¥ HHOOPMATHKH

[IpoTtokonm oT 20 . Ne
3aB. kadeapoii 10.A. 13BekoB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa 1 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM roly Ha 3aceqaHuu kageapsl [IpukiagHol MaTeMaTUKH U WHHOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nmporpamMma rnepecMoTpeHa, 00CykKaeHa 1 o100peHa s peannsarnuu B 2025 - 2026
y4eOHOM roJly Ha 3aceqaHuu kageapsl [IpukiaaHON MaTeMaTuKu U HHOOPMATUKH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii 10.A. U3Bexos

Pabouas mporpamma nepecMoTpeHa, oocykieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rojly Ha 3acefanuu Kadeapsl [IpukinanHoil MaTeMaTHKU U UH)OPMATUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii 10.A. U3Bekos




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

Ilenbro OCBOEHUSI MMCIUIUIMHBI «MaTeMaTukay SBISIETCS BOCIHTAHUE JIOCTATOYHO
BBICOKOH  MaTeMaTHYeCKOW  KyJbTypbl; TPUBUTHE  HABBIKOB  COBPEMCHHBIX  BHJIOB
MaTeMaTUYeCKOr0 MBIIIJICHUS; IPUBUTHE HABBIKOB UCIIOIH30BAHUSI MAaTEMATUYECKUX METO0B U
OCHOB MaT€MaTHYECKOT0 MOJICIIMPOBAHUS B MPAKTHYECCKOM JEATEIHHOCTH.

Bocriutanme y CTy/IeHTOB MaTeMaTHYeCKOH KyJIbTyphl BKIIOUAaeT B CeOsl sICHOE
MMOHUMaHHE HEOOXOUMOCTH MaTEMAaTHIECKON COCTABIISIONIEH B OOIIEH MOATrOTOBKH OakajiaBpa,
BBIPA0OTKY MPEACTABICHUN PONM M MECTE MATEMATHKH B COBPEMEHHOU IMBWJIM3AINA H B
MHPOBOH KYJbType, YMEHHUE JIOTHUYECKH MBICIUTh, ONIEPUPOBATH ¢ aOCTPAKTHBIMU OOBEKTaAMU H
OBITh KOPPEKTHBIM B YHOTPEOJICHUM MATEMAaTUYECKUX TMOHITHA W CHUMBOJIOB JJISi BBIPAKCHHUS
KOJIMYECTBEHHBIX M KAa4eCTBEHHBIX OTHOIICHHH. MaTtemaTudeckoe oOpa3oBaHHE OaKalaBpOB
JOJKHO OBITH MUPOKUM, OOIIMM, TO €CTh IOCTATOYHO (PyHIaMEHTATBHBIM.

Hacrosmas mporpaMmMa 1o MaTeMaTHKe OTpa)kacT HOBBIE TPEOOBAHUS, MMPEIBIBIISIEMBIE K
MaTeMaTHYeCKOMYy OOpa30BaHUIO COBPEMEHHBIX OakaiaBpoB. Ee XapakTepu3yeT NpUKIagHas
HaIpaBJIECHHOCTh W OpHUEHTAIMs Ha OOyYEeHHE CTYJEHTOB HCIIOJb30BAHMIO MAaTEMAaTHYECKHX
METO/IOB ITPH PEIICHUH MPUKJIATHBIX 3aa4.

OOmmii Kypc MaTeMaTHKH SBIseTCS (PYHIaMEHTOM MaTEeMaTHYECKOro OOpa3oBaHUS
OakayaBpa.

2 MecTo qucuMJIMHbI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOIl POrpaMMbl

Huctunnuua MartemaTuka BXOAMT B 00s3aTeNbyl0 4YacTh y4eOHOTO  IIaHa
00pa30BaTeNbHON MPOrPAMMBL.

Jnst  w3ydeHWss  AWCHUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B PE3yJIbTaTe U3YyUEHUS TUCITUILTNH/ IPAKTUK:

Hucnunnuna «MartemaTuka» BXOIUT B 0a3oByr0 uacTh Oynoka 1 oOpasoBaTenbHOU
nporpaMMbl.  YuebHas gucummiuHa b1.5.09. «Marematuka» sBISETCS IUCIUILIMHOM
MaTeMaTUYeCKOro U €CTECTBEHHOHAYYHOTO IIMKJIa 00pa30BaTeIbHOTO CTaHAapTa OaKataBpa.

W3ydyeHune NIUCHUIUTMHBI Oa3upyeTcss Ha IIKOJBHBIX KypcaX MaTeMaTHKH: anredpa,
Hayajia MaTeMaTUYECKOT0 aHAIN3a, TeOMETPHSI.

OcBoeHUE TaHHOW TUCUUILTMHBI TPEANOaraeT, YyTo B pe3yabTaTe U3yUYEHUs IIKOJIbHOTO
Kypca MaTEMaTUKH O0ydJaroIuiics uMmeeT chOpMUPOBAHHOE MPEACTABICHUE O MaTeMAaTHUKE Kak
YHHUBEPCATHHOM SI3bIKE HAayKH, 00 UAESX U METOJaX MaTeMaTHKH, BiaJleeT MaTeMaTHUYeCKUMHU
3HAHUSIMA U YMEHHSIMU, COOTBETCTBYIOIMMU DefepaqbHOMy KOMIIOHEHTY TOCYAapCTBEHHOTO
CTaHJapTa o01ero oopazoBaHus, UMEET PA3BUTOE JIOTUUECKOE MBIIIEHUE, TPOCTPAHCTBEHHOE
BooOpakeHue, 001a1aeT BBICOKUM YPOBHEM AJITOPUTMHUUYECKOM KyIbTYPBI.

3 Komnerenuun odyyaronierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILINHBI (MOAYJIS) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHHu s

B pesynbTare ocBoeHus TUCHUIUIMHBI (Monyist) «MaTtemaTrnka» o0y4aronuiicst JomKeH
o0y1azaTh CIeAyOIUMU KOMIETEHIUSIMMU:

KOI[ HHIAUKaATOpa I/IHIII/IKaTOp JOCTHXXCHHA KOMIICTCHIINN

OIIK-1 Cnoco0OeH wHCMONb30BaTh MOJIOKEHUS, 3aKOHBI M METOJIbl €CTECTBEHHBIX HayK H
MaTEMaTHKU JUIsl PELIEHUS 3a/1a4 MHKECHEPHOU AEeATEIbHOCTU

OIlK-1.1 [TpumensieT pu3nyeckue 3aKOHbI 1 MaTeMaTHYECKHE METObI JIJIsl PEeIeHuUs
3a/1a4 TEOPETUYECKOT0 ¥ NPUKJIATHOTO XapaKTepa

OIIK-1.2 Hcnonb3yer 3HaHUS (PU3MKM M MAaTeMaTHKH MPU PEIIEHUH MPaKTUYECKUX
3aj1a4




4. CTpyKTypa, 00bEM U cOep KaHNe TUCUMTILTHHBI (MOIYJIs1)
OO0mast TpyJ0eMKOCTh TUCIUIUIMHBI cocTaBisieT 14 3auetHwix eamnui 504 akana. 4acoB, B TOM

HHUCIIC:

— KOHTaKTHas pabora — 295,9 aka. yacos:
— aynuTtopHas — 284 akaj. 4acos;

— pHeayautopHas — 11,9 akan. gacos;

— camocTosiTenpHas pabota — 136,7 aka. 4acos;

— B (popMe npaxTHuecKoi moarotoBku — 0 akaz. yac;

— MOJTOTOBKA K dKk3ameny — 71,4 akaz. yac

dopma aTTeCTalUH - SK3AMEH, 3a4YET, 3a4YET C OLEHKOMN

AynutopHast 3 s
o | KoHTakTHas pabora E 5 dopma TeKy1Iero
=
Paszen/ Tema 5 (B akaj. dacax) gz Bun ) KOHTPOJISL Kox
S 3 © | camocTosTEeNnbHOM YCIIEBaEMOCTH U
JIACIIATIIAHEL 5 [ . KOMIIETEHIINH
@) 0 & paboThI MIPOMEKYTOYHOMH
1a6. | mpakr. | € &
Tlek. - | MPaKT. | =g aTTecTalyy
3aH. 3aH. | U &
1. DIIeMEHTHI JTUHEHHOI
anreOpbl M aHAJIUTHYECKOMN
- U3y4YCHHE
TEOPETUIECKOTO
Marepuaia.
1.1 Marpwuiibt u P ’
T - BBINIOJTHEHHUE - KOHCYJIbTHPOBAHHE,
13 ’ WHIWBUIYaJIBHOT O - IpOBEpKa
JlelicTBUSI HAJ| MaTpPHUIIAMH.
- 6 6/211 5 JIOMAIIHETO BBIIIOJIHEHUS OIIK-1.1,
3a/laHus, UHJIUBHULyaJIbHOTO OIIK-1.2
omnpenenutens. OOpaTHas
- TECTUPOBaHKE | MOMAIIIHETO 3aaHus,
MaTpHILa. Marpuunsie
ABHOHIS st - TECTHUPOBaHHE
yp CaMOKOHTPOJIS,
- HUHTEPAKTUBHOE
TECTHPOBAHKE
1 - U3yYCHHE
TEOPETUYECKOTO
MaTepHana,
. - BBINIOJIHCHUE
1.2 Cucremsl JIMHEHHBIX
IO PAICCKIX WHIUBUIYAIBHOT O - KOHCYJIbTHPOBaHHE,
p . JIOMAIITHETO - IpoBepKa
YPaBHCHHH. 3amaams  MJI3 Ne BBITTOJTHCHUS
Crioco6b1 pemennst CJIAY. 4 421 | 4 A e R OIIK-1.1
n
1 "JIuneiinas UHJUBUyJIBHOT'O
Hcenenosanme CJIAY. anre6pa" OMAIITHETO 3aJaHus
OdyHIaMeHTanpHas cucTeMa pa’, . & ’
N - TECTHUPOBAHHE - TECTHPOBaHKE
pemennii CJIOVY. p P
biniv:
CaMOKOHTPOJIS,
- HUHTEPaKTHBHOE
TECTHPOBaHHE




- U3y4eHHe

TEOPETHYECKOTO
Mmarepuania,
1.3 BekropHas anrebpa. - BBITIOJIHCHHE - KOHCYJIbTHPOBAHUE,
Tlonsarue BEKTOpa. WHIUBUIYaJIBHOT O - MpOBEpKa
Omnepanyu HaJ BEKTOPaMHU. 6 6211 5 JIOMAIITHETO BBIIIOJTHEHHUS OIK-1.1
BexropHoe mpocTpaHCTBO. 3aj1aHus, YHIUBHIYITBHOTO
Jluneitnsrit omneparop. - TECTUPOBAaHUE | TOMAITHETo 3aJaHus,
Kgaaparuusbie HopMBI Ut - TECTHUPOBaHHE
CaMOKOHTPOJIS,
- HHTEPaKTUBHOE
TECTUPOBAHUE
- U3y4YeHue
TEOPETUYECKOTO
Mmarepuana,
1.4 VYpaBHeHHE JHMHUU B - BBIIIOJIHEHHE
JeKapTOBOM cucreMe WHIUBUAYaJIBHOT O
KOOpJIMHAT W B MOJSPHOM JIOMAIITHETO - KOHCYJIbTUPOBAHUE,
CHCTeME KOOpPIMHAT. 3amanust U/13 Ne 2 - IpOBepKa
IIpsiMass Ha IUIOCKOCTH H 6 631 7 "BekTopHast BBITTOJTHEHU ST OMK-1.1
MIPOCTPAHCTBE. anrebpa. MHIUBHIYAJIHHOTO
IInockocts. AHanmuTHyeckas | JIOMaIlIHero 3aJlaHus,
Humranpraeckne reomerpus", - TECTUPOBaHUE
MIOBEPXHOCTH. - TECTHPOBaHHE
Kpussie BTOporo nopsiaka UL
CaMOKOHTPOJIS,
- HUHTEPAKTUBHOE
TECTUPOBaHHE
Wroro no pazneny 22 22/91 | 21
2. BBeneHue B MaTeMaTHUeCKHI
aHanu3
- U3y4YeHHe
TEOPETHIECKOTO
Mmarepuaa,
- TECTUPOBAHUE
2.1 MuoxecTtBo. OyHKIHH. A
Tpesen AHCIOBO CaMOKOHTpOJIS, | - KOHCYJIBTHPOBAHHE,
- BBIIIOJTHCHUEC - 3al1uTa BBIIIOJIHCHUSA
E&iﬁiﬂfBaTeﬂbHoi;;ﬁKHHH- 6 6/11 6 |uHOMBHAYanBHOT O HMHAWBUIYAIHEHOTO OIIK-1.1
JIOMAIIIHETO JIOMAIIIHETO 3aJJaHusl,
Brruncnenne MIPEACIIOB.
HernpephiBHOCTS (yHKIN 3a;5f11—11m MNA3 Ne 3 - TECTUPOBaHHUE
Beenenue B
MaTeMaTHYeCcKuit
aHaIU3: pesien
(GyHKIUH.
HenpepsiBaocts"
HWroro no pazaeny 6 6/11 6

3. HuddepenmansHoe
O/THOM

HCYHCTICHHE
TIEPEMEHHOM

GbyHKINU




- UIByUYCHUC

TEOPETHIECKOTO
Mmarepuana,
- TECTUPOBAHUE,
3.1 uddepeHuupyeMocTb - BBINIOJIHEHNE - TECTUPOBaHHE,
OOII. TIPaKTHIECKUAX - ayAUTOpHAs
IIpousBoHas (hyHKIHH. 4 40U 4 ZIOMAIIIHUX KOHTpPOJIbHAS paboTa OIK-1.1
Juddepenuman GyHKIUH. 3aJJaHHH, AKP 2
TexHuka BBIYUCIICHUS - moarotoBka k | "Iuddepennupopanue
TIPOU3BOIHOM. ayIUTOPHOMN OOIT"
KOHTPOJIBbHON
pabore AKP 2
" TuddepeHnnpon
1 anue DOIT"
- N3y4eHue
TEOPETUYECKOTO
Mmarepuana,
3.2 OcHoBHblE TeopeMbl - TECTUPOBaHUE, - TECTHUPOBaHHE,
- BBINIOJTHEHNE - ayJUTOpHAs
T PepeHIInaTEHOTO
S 4 anm | 12 MIPaKTHYECKUX KOHTpOJIbHAS paboTa OIK-1.1
. JIOMAIIHUX AKP 2
IIpunoxxenns: mpon3BogHON . "
K HCCIC/OBAHMIO chyHKIIHH. 3aJJaHuH, Huddepenupoanue
- IOJITOTOBKA K DOIT"
AKP 2
Juddepenuupona
aue OOIT"
HWroro no pazaeny 8 8/41 | 5,2
Hroro 3a cemectp 36 36/141 | 32,2 DK3aMeH
4. VIHTerpajbHOE HCYUCICHUE
(YHKIMU OTHOHN IepeMeHHO
- U3y4YeHHe
4.1 IlepBooOpa3zHast. TEOPETUIECKOTO
Heomnpenenennsrit MaTepuaia - cobeceposanue,
8 8/41 6 - mposepka gomamsero|  OINIK-1.1
HHTETpaL - BBITIOJTHEHNE
3aIaHus
Mertoabl HHTErpUPOBaHUS JIOMAIIHETO
3agaHus
- U3y4YEHHUE
TEOPETHIECKOTO
MaTepuania,
- BBITIOJTHEHNE - MpoBepKa
UHIAUBUAYAJIBHOT O BBIIIOJIHCHU A
4.2 OnpeneneHHbIH JIOMAITHETO MHIUBHIYAJTBHOTO
HHTErpal. 3ananus /13 4 JIOMAIIHET0 3aaHus
Metonsl BBIUKCIICHUA.| 2 6 421 5,2 | "OnpeneneHHbIi "Ua3 4 OIIK-1.1
IIpunoxenus UHTETPAI U €r0 "OnpeneneHHbIH
OIIPEENIEHHOTO MHTETpaa. NPUIIOKEHH ", WHTETPaI U ero
- TECTUPOBAaHUE npuIoxeHus",
ULt - TECTHPOBAHHUE
CaMOKOHTPOJIS,
- HHTEPaKTHBHOE
TECTHPOBaHHE
- U3y4YEHHUE
3 TEOPETHIECKOTO
4. HecoGcTBeHHBIE 2 21 2 MaTepuara, - IPOBEpKa KOHCIIEKTa OIK-1.1
HUHTCTPAJIbI JICKIIUHU
- COCTaBJICHHE
KOHCIIEKTAa JICKIIMHU
HWroro no pazneny 16 14/74 | 13,2
5. JuddepenimansHoe u
HHTETpaIbHOE WCUHCIICHHE
¢byHKIMN HECKOJILKUX

TIEPEMCHHBIX




- UIByUYCHUC

TEOPETHIECKOTO
Mmarepuana,
- TECTUPOBaHHUE,
- TECTUPOBAHUE,
- 3aIIuTa
- BBINIOJIHEHNE
51 Tlonarue ¢yHKUNN HWHIUBUAYaJIbHOTO
WHIUBUAYaJIBHOT O
HECKOJIbKHX IePEMEHHBIX. JOMAIIHETO 33aHus
TIpenen u HeNpepBIBHOCTH AOMAIITHEro U35
P pep : 8 82U | 6 | samamms M35 |, OIK-1.1
Huddepenuupoanue " Tudpbepertmans HuddepenimansHoe u
GbyHKIHH HECKOJBKHX HOF; u HWHTETPaIbHOE
nepeMeHHBIX. [IpunoskeHns ucUHCcIeHne QYHKINU
HHTETpanbHOe
HECKOJIbKHX
UCUHUCIICHHE "
NIepeMEeHHBIX
GbyHKIMU
HECKOJIbKHX
MepeMeHHBIX "
- U3y4YeHue
TEOPETUYECKOTO
Mmarepuana,
- TECTUPOBaHUE,
- 3aImuTa
5.2 TloHsATHEe  KpaTHOTO - BBITIOJIHCHHE
WHJIUBHULY aJIBHOTO
uHTerpana.  Haxoxnenue WHIUBUIyaJIBHOT O
JOMAIIHETO 3a1aHus
UHTErpaJioB 2 U 3 MOpsIKa. JIOMAILTHETO VI35
TIpunoxenus KpaTHBIX 6 6/11 5 samanusa U35 |, OIlK-1.1
" HuddepenuuansHoe 1
HWHTETPaJIOB. Huddepennuaib
. UHTErpalibHOE
KpuBonmnueiinsie HOE H
ucunciieHne QyHKIUN
uHTerpaisl 1 u 2 pona UHTErpalibHOE
HECKOJIbKHX
WCUHCIICHHE "
NepeMeHHBIX
byHKIIUH
HECKOJIBKHX
HepeMEeHHBIX "
Hroro no pazaeny 14 1431 ] 11
Hroro 3a cemectp 36 36/141 | 32,2 DK3aMeH
6. JuddepenipanbHbie
YpaBHEHHUS
- U3y4YeHUe
TEOPETUYECKOTO
Marepuana
6.1 OOBIKHOBEHHBIE p ’
- BBINIOJIHEHHE - TECTHUPOBAHHE,
nuddepeHaibHbIe
WHJIMBHyaIbHOT O - 3ammra M]3 6
YpaBHEHHS TIEPBOTO "
JIOMAITHETO OOBIKHOBEHHBIE
MopszIKa. 6 8/41 8 OIlK-1.1
3ananus /13 6 nuddepeHnanbHbIe
YpaBHeHHS BBICILIIX "
OOBIKHOBEHHBIE | ypaBHEHUS MEPBOTO
MOPSKOB,  JIOMYCKAIOIINe o
nuddepeHunansH nopsizKa
MTOHIDKEHUE MOPSIIKa
bl YpaBHEHUS
HepBOro nopsaka',
- TECTUPOBAHUE
- HU3y4YeHHE
TEOPETHIECKOTO
MaTepHana, - TECTHUPOBAHHE,
6.2 JTuneiinbie - TECTHUPOBaHUE, - 3aImTa
muddepeHInanbHbIe - BBHINIOJIHCHHE WHJIUBHULY aJIBHOTO
YpaBHEHHS BBICILIIX WHIUBUAYaJIBHOT O JOMAaNIHEero 3aIaHus
MOPSIKOB. 8 6/31 8 JIOMAIITHETO na3 7 "JHAY OIlK-1.1
Cucrembl JIMHEHMHBIX 3amanus M]3 7 BBICILIMX TOPSIAKOB C
mudhepeHIaIbHBIX "JIHAY BeICIINX MTOCTOSIHHBIMU
ypaBHEHH TOPSIIKOB C K03 hHUIUECHTAMHL.
MOCTOSIHHBIMU Cuctemsr JY"
koaddunmentamu
. Cucremsr JIY"
HWroro no pazneny 14 14/71 | 16




7. Yucnoseie

"

(DYHKIIMOHAIILHBIC psabl.  Psbl

- U3y4eHHe
TEOPETHIECKOTO
Mmarepuana,
7.1 YucioBsie pspl. - BBHITIOJIHCHUE - TECTHPOBaHHE,
Tlonsarue cxogumocTu psiia. 6 6/21 8 |MHIMBHIYyaAIBHOT O - 3amura M]3 8 OIlIK-1.1
IIpuznaku cxogumocTu JIOMAITHEero "Psipr"
3amganus M]3 8
"P}I,I[BI"
- TECTHPOBaHHE
- H3y4eHHe
7.2 OyHKIMOHATBHBIC Y
TEOPETHIECKOTO
DIBL. Marepuania.
Ilonsarue p ’
(byHKIMOHANbHOTO  psizia - BBINIOJTHEHNE - TECTHPOBaHUE,
y ’ 6 6/21 8 |uHaMBHAYaNBHOT O - 3ammTa U/13 8 OIlK-1.1
001aCTH CXOTUMOCTH. " M
JIOMAIIIHeTro Panst
CremnenHbie pAIBL
3aganus M]3 8
IIpunoxeHuss  CTENEHHBIX " "
Paner
psIOB
- TECTHPOBaHHE
- U3y4YeHHe
TEOPETHIECKOTO
MaTepHaa,
- BBINIOJTHEHNE - TECTHPOBaHUE,
7.3 Pl Oypbe 4 2/21 4 |MHIUBHIYaJIBHOT O - 3amura UJ13 8 OIlK-1.1
JIOMAIIHETO "Paapr"
3amanus UJ[3 8
"PXZ[LI"
- TECTHPOBaHHE
HWroro no pazneny 16 14/611 | 20
HWroro 3a cemectp 36 36/141| 52,1 3auéT
8. Teopus (hyHKIIU
KOMIUTIEKCHOTO IEPEMEHHOTO
- 3y4eHHe
TEOPETHIECKOTO
8.1 MHoecTBO P
MaTepHania, - 3aImTa
KOMIUTEKCHBIX YHCEIL.
- BBITIOJTHEHNE MHIUBHIYAJTBHOTO
Dopmbl 3aIUCU
4 4/11 8 |MHOMBHMIyaNbHOT O| AOMAIIHEro 3aJaHus OIlK-1.1
KOMIUTIEKCHOTO qHCIa. "
JIOMAIIHETO W13 9 "KomIiuiekcHbie
Onepauun HaJl "
3amganus UJI3 9 gucia
KOMIUTIEKCHBIMU YUCaIMU "
Kowmmekcurie
yucaa"
- U3y4eHHe
TEOPETHIECKOTO
- 3aIuTa
Marcpuana, WHAUBHUYaJILHOIO
8.2 Tlonsarue  (yHKIUK - BBIMOJIHCHHE Y
JOMAIIHETO 3a1aHus
KOMIIJICKCHOTO WHIMBUIyaJILHOT O VI3 10
MEPEMEHHOT 0. 4 6/21 8 JIOMAIITHEro " OIIK-1.1
OneMeHTapHbIC
OneMeHTapHble  (QYHKLIHH 3amanus UJI3 10 P —
KII "DneMeHTapHbIe M
KOMIIJIEKCHOTO
(yHkuHH "
MIEPEMEHHOTO
KOMIIJIEKCHOTO

HepeMEeHHOro"




- U3y4eHHe

TEOPETHYECKOTO
Mmarepuania, - 3aIuTa
83 Mpeen - BBINIOJIHEHNE WH/IMBUYaJIEHOTO
H'en COBIBHOCTE d)KHp ’ HUHIMBUYaJIBHOT O JOMAIIHEro 3aJaHus
T £¢E enosae 1 4 61211 | 8,1 JOMAILIHETo W3 11 OIIK-1.1
P P samanus U3 11 |"duddepenuupopanue
naTerpupoBanne OKII "
JuddepeHuupoB | © UHTErpUpOBaHHE
aHue u OKIT"
UHTETPUPOBAHUE
OKIT"
- H3y4eHHe
. TEOPETHIECKOTO
8.4 Psampl B KOMIUICKCHOM P
MaTepHaa, - 3ammTa
TUIOCKOCTH.

- BBINIOJTHEHNE MHIUBHAYAJIBHOTO
ducnoseie  pamer.  Pan WHIMBUIyaJIbHOT O JOMAIIHETOo 3aJaHus
Teitmopa. Psang  Jlopana. 4 6/21 4 Y " OIlK-1.1

JIOMAIIHETO W3 12 "Pagsr B
Knaccudukamnss ~ 0coObIx N
- 3amanus M]3 12 KOMILICKCHOM
) "Psier B MJIOCKOCTH'"
Brruer ¢pyHKIHIN N
KOMILJICKCHOM
IUIOCKOCTH"
Hroro no pazaeny 16 22/71 | 28,1
9. Teopus BeposiTHOCTEH
- U3y4YeHHe
TEOPETHIECKOTO
MaTepHaa.
9.1 DeMeHTHI P ’
OMOMHATODHKI - HHTEPaKTHBHOE
PaSMCHIeHI/II:{ ’ 2 2 2 TECTUPOBAHUE, - TECTUpOBaHHNE OIIK-1.1
’ BEITIOJTHEHHE
IlepecranoBku. Coueranus
MPaKTHYECKOTO
JIOMAITHETO
3aJlaHus
N - 3y4eHHe
9.2 CiiyuaiiHbie COOBITHSL. y
N TEOPETHIECKOTO
Aure6pa COOBITHIA.
MaTepuania,
Teopemsl CIIOXKEHHUS,
. - TECTUPOBAHUE,
YMHOEHUSI BEPOSITHOCTEH. BLITIOHEHIC - TECTHPOBaHUE,
VYcaoBHas BEPOSATHOCTb. 6 6/21 4 samura NJ3 13 OIlK-1.1
IloHas BepoATHOCTS. Mﬂagszgglaiéﬁ)or © "Ciryqaiinbsie coObITus"
dopmyna bepnymm
PMY PHYJLTH, sananms W3 13
npubmmwkenns  IlyaccoHa, " .
Crryuaiinsie
Jlamnaca. "
COOBITHS
9.3 CityuaiiHble BEJIMYHHBI.
JuckperHbie u
HenpepeiBHble  CB.  Psan - U3y4YECHHE
pacnpeneneHus, (QyHKIUSL TEOPETHIECKOTO
pacnpeneneHusi, MIOTHOCTh MaTepuania,
pacrpeiencHus. - BBINIOJITHEHHE - 3amura UJ13 14
Marematuueckoe 6 6/21 4 |uHIUBHIYaTBHOT O "CiryqaiiHble OIlK-1.1
Y y
OXHJaHUe, Jcnepens, JIOMAITHETO BEJUYHHBI"
HayaJIbHbIC U LICHTPAJIbHbIC 3amanus UJ13 14 "
MOMEHTHI. N3BecTHBIE Crnyyaiinble
pacnpeneneHus. BEJTMYMHBI"
3aKkoHbl OOJBIIUX YHCEIL.
MHuoromepHsie CB.
HWroro no pazgeny 14 14/41 | 10

10. DnemMeHTEI MaTEMaTHYECKOI

CTAaTUCTUKHU




- UIByUYCHUC

TEOPETHIECKOTO
Mmarepuana, - 3aIIuTa
- BBIIIOJIHEHUE | pacueTHO-TpadIecKon
aCc4YeTHO- abotel PTP 1
10.1 I'enepanbHas P . p"
rpaduyueckon [epBuunas
COBOKYITHOCTh U BBIOOPKA.
CraTHCTHUECKHE  OLICHKHU padotel PIP 1 obpatotia
4 421 2 "IepBuyHas pe3yabTaToB OIlK-1.1
apaMeTpoB
obOpaboTka JKCIEPUMEHTA.
pacripenenenus. TodedHble
pe3yIbTaToB Uwncnossie
Y MHTEPBaJIbHBIE OLIEHKH
9KCIIEPUMEHTA. XapaKTePUCTUKH
Uucnossie TeHepaTbHBIX
XapaKTePUCTUKU napameTpoB"
TeHEepaATbHBIX
mapameTpoB"
10.2 JloBepuTenbHbIC
WHTEPBAJIbI ULt
HapaMeTpoB  HOPMAJILHOTO - U3y4YeHue
acnipenenenus. [lonstue o TEOPETUYECKOTO
pacripex P - 3ammTa PTP 2
KPHUTEPHSIX MIPOBEPKU Mmarepuana, MpoBenKa
CTaTUCTUYECKUX  THIIOTE3. 4 421 2 |- BemmonHeHue PTP POBCP OIlK-1.1
" CTaTUCTHYECKUX
Kpurnaeckas 00macTsp, 2 "IIpoBepka "
THITOTE3
YpOBEHb 3HAYUMOCTH, CTaTHCTHYECKUX
MOIIIHOCTh KpUTEpPHUSL. runores"”
Kpurepnii coriacus
Ilupcona
10.3 OyHKIIMOHATIbHAS - U3yYCHHE
3aBUCUMOCTh M PETPECCHsL. TEOPETUYECKOTO
perp P - 3amura PI'P 3
Kpussie perpeccuy. Mmarepuana, "

. Brisscuenue
Br16opounsIit - BeinosiHeHue PI'P KODPEAIHOHHOH
KO3 PUIUEHT KOPPEIISAIHH. 4 421 2 3 "BoIsicHeHHE Pb OIlK-1.1

. 3aBHCUMOCTH
Onpezenenue mnapameTpoB KOPPEJSIIMOHHOM
L HN3MEPHUMBIX
JTHHEHHOH perpeccuu 3aBUCHMOCTH W
MIPU3HAKOB
METOAOM HAMMCHBIINX HU3MEPHUMBIX
KBaIpaTOB TIPU3HAKOB"
HWroro no pazgeny 12 12/61 6
11. DrneMeHTHI ONEPaLMOHHOTO
VICUUCIICHUS
N3zyuenue
Becena no ocHOBHBIM
TEOPETHIECKOTO
111 DNeMeHThI MATeDHANA TIOHATHSM U
OIIEPALIUOHHOTO 4 221 | 0,2 p OIpeeNIeHUIM OIIK-1.1
BBITIOJTHEHNE .
WCUUCTICHUS 3ammTa JoMarrHen
JIOMAIIIHETO
paboThI
3agaHus
Wroro no pazneny 4 221 | 0,2
Hroro 3a cemectp 34 34/141 | 20,2 320
142/56 9K3aMeEH, 3a4eT, 3a4eT C
WToro no qucuuILInHE 142 136,7 ’ 2
" OIICHKOM




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

1. TpaguuuoHHble 00pa30BaTENIbHBIE TEXHOJIOTHH, OPUEHTUPOBAHHbBIE HA OpPraHU3alUIo
00pa3oBaTEeNBbHOIO Tpolecca M NPEANONaraloIly0 MpsAMYI0 TpPaHCISIUIO 3HAaHUH OT
IpernoiaBaTess K 6akaaaBpy.

@®opMbl yUEOHBIX 3aHATUH C UCIIOIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIL:

WudpopmannoHHas JIeKUMs — IOCJIENOBAaTENbHOE  H3JIOKEHME MaTepuaja B
JTUCUUIUIMHAPHOW JIOTHKE, OCYIIECTBISIEMOE INPEUMYIIECTBEHHO BepOAJIbHBIMU CPEICTBAMU
(MOHOJIOT IperogaBaTeNs).

[TpakTrueckoe 3aHsATHE, NTOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHMHM M HABBIKOB I10
IIPEJIOKEHHOMY aJITOPUTMY.

2. Texnonoruu mpoOIEeMHOTO O0yUYEHUS] — OpraHu3alvs 00pa30BaTEIBLHOTO MpoIecca,
KOTOpasl MpearosaraeT NoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX IMPOOIEMHBIX
CUTYaIUi JUIsi CTUMYJUPOBAHUS aKTHBHOM MO3HABATEIIBHOM AEATEIbHOCTH OaKalaBpOB.

@DopmMbl yueOHBIX 3aHATUH € UCIOIb30BAHUEM TEXHOJIOIMH MPOOIEMHOr0 00yYEeHU:

[TpakTueckoe 3aHsATHE B (opMEe MPAKTUKyMa — OpraHusauus ydeOHOW paloTshl,
HanpaB-JICHHasi Ha pelIeHUue KOMIUIEKCHOW y4eOHO-TIO3HaBaTeNbHOW 3a1aud, TpeOyromei ot
CTYJEHTAa IPUMEHEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUMN, TaK U IPAKTUYECKUX HABBIKOB.

3. VlHTepakTUBHBIE TEXHOJOIMM — OpraHU3alus 00pa3oBaTelbHOTO Mpolecca, KoTopas
IpeJiroJiaraeT akTHBHOE U HEJTMHEIHOE B3aUMO/IEHCTBHE BCEX YUACTHUKOB, JOCTH)KEHHUE HAa ATON
OCHOBE JINYHOCTHO 3HAYUMOT0 JIJIs1 HUX 00pa30BaTeIbHOTO pe3yibTaTa.

@®opMbl y4eOHBIX 3aHATHI C MCHOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlexuus «oOpaTHON CBA3M» — JIEKIUSA—TIPOBOKALMS (U3JI0KEHUE MaTepHuaja C 3apaHee
3aIJIaHUPOBAHHBIMU omuroKamn), nekuus-6ecena, JEKUUA-AUCKYCCHs,
JEKIUS-TIpecc-KOH(EePCHITHS.

4.  HHpopMallMOHHO-KOMMYHHMKALIMOHHbIE  00pa3oBaTelbHblE  TEXHOJOTUH  —
opranusainusi 00pa3oBaTeIbHOTO MPOIIECcCa, OCHOBAHHAS HA MPUMEHEHUHU MPOTPaMMHBIX CPell U
TEXHUYECKUX CPEJCTB pabOThI ¢ MH(OPMAIHEH.

6 YuedHO-MeTOIHYECKOE 00ecTiedeHre CAMOCTOSITETbHOI padoThI 00yYaromuxcst
[pencraBneHo B mpuiioxeHnH 1.

7 OueHoYHbIe cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTeCTAlUH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqHYeCKOE U HH(OPMALIMOHHOE 00ecTieYeHre THCITUTITHHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:

1. IIunaues B. C. Beicmias matematuka: yueOnuk / B.C. IllumaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bricmiee o6pazoBanue). — Www.dx.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexkcrT: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/990716.—  Pexxum  pgoctyma: uis  aBTOPH3.
MOJIb30BaTENEH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanunos, JI.H. XXypoenko, I'.A. Hukonora, H.B.
HuxonoBa, C.H. Hypumea ; moxm pen. JL.LH. Xyp6enko, I''A. HukonoBoii. — Mockga:
NHOPA-M, 2019. — 496 c. — (Beiciee oOpa3zoBanue: bakanaspuar). - [ISBN
978-5-16-102130-9. - Texcr: DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799.

— Pexxum focTyma: Uit aBTOpHU3. MOJIb30BATENEH.



0) JlonmotHuTe/IbHASI IUTEpaTypa:

1. Teopust BepOSATHOCTEH M MaTeMaTH4YeCKas CTAaTUCTHKA: YdeOHoe mocobue / buprokosa
JLT., boopuxk I'.1., MatseeB B.1., - 2-¢ uzn. - Mocksa: HUL] UHOPA-M, 2017. - 289 c. (Bsicmiee
oOpaszoBanme: bakanaspuar) ISBN 978-5-16-011793-5. - Tekct: osnektponnsid. - URL:
https://new.znanium.com/catalog/product/370899.— Pexum nocTyna:yis aBTOpH3. MOJIb30BATEICH.

2. MaremaTrKa B puMepax u 3amadax: yue6. mocobue / O.M. Jlertsapesa, JI.H. JKypb6enko,
I".A. Huxonona, H.B. HuxonoBa, C.H. HypueBa. — Mocksa: UH®PA-M, 2019. — 372 c¢. —
(Briciee oopazoBanue: bakanaspuar). - ISBN 978-5-16-102288-7. — TekcT: anekrponnbiit. — URL:
https://new.znanium.com/catalog/product/989802.— Pexwum noctyna: uist aBTOpPH3. MOJIb30BATEIICH.

3. lanko, I1.E. Beicias MaTemMaTuKa B yIpakHEeHUsAX U 3a1adax. (B 2-x wactax) [Tekct] / I1.
E. Jauko, A. I'. IlonoB, T. f. KoxxeBHukoBa. - M.: Beicmas mkoma, 1986-2009. ISBN:
978-5-488-02201-0. - 60:ee 1000 mT.

4. ®uxrtenronpil, [.M. OCHOBbI MaTeMaTHYECKOTO aHaiu3a: yueOHHK: B 2 yactsax / .M.
®uxrtenronsil. — 10-e uzg., crep. — Caunkr-IletepOypr: Jlanb, [0. r.]. — Yacts 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — TekcT: 35eKTpOHHBIH // DIIeKTPOHHO-OMOIMOTEYHAsS CHCTEMa
«Jlanpy : [caiit]. — URL.: https://e.lanbook.com/book/115730 (mara o6pamenus: 06.10.2019). —
Pesxxum moctyma: st aBTOpH3. TOIH30BATEINCH.

5. [llunaue B. C. 3apaunuk 1o Beiciieii MaTematuke: yueo6. mocobue / B.C. IllumayeB. —
10-e u3n., crepeorur. — MockBa: MHOPA-M, 2020. — 304 c. — (Briciiee o6pa3oBanue). - ISBN
978-5-16-101831-6. — Tekcr: DIIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/1042456

B) MeToan4eckne yKazaHus:



crynentoB | kypca Bcex cnermanbHoctein. — MI'TY, 2007. — 17 c.

) DJIEKTPOHHBIE PECYPCHI:

1. AxmanoBa 3. C. HeomnpeneneHHbIi MHTETpalI: OT TEOPUU K TMPAKTUKE [DIECKTPOHHBINA
pecypc]: yuebnoe mocodue / 3. C. Axkmanosa ; MI'TY. - Maruutoropck: MI'TVY, 2015. — 1 sekTpoH.
OIIT. JICK (CD-ROM). URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304. pdf&show dcatalogues/1/112352
0/1304.pdf&view=true. — MakpooObekT. — CBeacHus gocTynHbI Takke Ha CD-ROM.

2. Ananutnueckas reomerpus [DnektponHbid pecypc]: npaktukym / T. I'. Kysuna, O. C.
Annpocenko, T. B. Mopo3zosa, O. B. IlerpoBa; MI'TY. — Marautoropck, 2010. — 114 c. : wn., Tabm. —
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/
313.pdf&view=true. - MakpoOOBEKT.

3. AnucumoB A. JI. Marpunpsl. Onpenenutenn. CHCTeMbl JIMHEHHBIX aareOpandecKux
ypaBHEHH [ DIeKTpOHHBIH pecypc]: yueoHoe mocodue / A. JI. Auucumos, T. A. bounapenko, I'. A.
Kamenepa ; MI'TY. - Marauroropck: MI'TVY, 2017. - 1 snekrpon. onr. auck (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/113910
7/3361.pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

4. bonmapenko T. A. HWaterpanpbHoe wucuucieHue (QYHKIUHA OJHOW TEPEMEHHOU
[DnekrponHsIii pecypc] : yueonoe nmocodue / T. A. bouaapenko ; MI'TY. - Marauroropck: MI'TY,
2017. - 1 AJIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/113851
1/3342.pdf&view=true. - MakpooObekrt. - ISBN 978-5-59967-1001-0.



5. bynsrueBa C. B. Maremaruka: mpenensl W HEMPEPHIBHOCTh (PYHKIIMH OJHOW IEPEMEHHOM.
[MpakTrky™m [DaekTpoHHBIH pecype]: yaeoHnoe nocoodue / C. B. BynsraeBa; MI'TY. - Marautoropek:
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/113850
0/3338.pdf&view=true. - MakpooonekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. [luddepenumanpupie ypaBHEHUs [DJIEKTPOHHBINA pecype] @ ydeOHoe
mocobue / M. B. BrikoBa, H. A. KBacosa, H. . Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1
ANEKTPOH. OIIT. TIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/111934
3/1045.pdf&view=true. - MakpooOBEKT.

7. N3ocoBa JI. A. OCHOBBI MaTeMaTHYECKOTO aHaln3a [DIEKTPOHHBIN pecypc]| @ ydeOHoe
nocob6wue. Y. 1. luddepenunansnoe ucurciaenue GpyHkuuu oauoi nepemennou / JI. A. M3ocosa, JI.
A. TI'paueBa ; MI'TY. - Maruutoropck : MI'TY, 2015. - 1 snekrpon. onrt. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/112391
3/1400.pdf&view=true. - MakpooOBEKT.

8. Kopotemnkas B. A. @yHKIMH HECKOJIBKUX IEPEMEHHBIX [ DJIIEKTPOHHBIN pecypc] : yueOHoe
nmocobue / B. A. Koporenkas, 10. A. Usseko ; MI'TY. - Marauroropck : MI'TY, 2015. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/112120
2/1164.pdf&view=true. - MakpooOBEKT.

9. Teopust BepoOSITHOCTEH U MaTeMaTU4YeCKasi CTATUCTHKA: JIEKTPOHHOE yueOHOoe mocobue u
NPaKTHKYM ¢ JlabopaTopHbIMU pabotamu [DnekTpoHHblit pecypce] / A. B. M3ocos, JI. A. M3ocosa, JI.
A. I'paueBa, E. M. I'yruna. - Marauroropck : MI'TVY, 2013. - 1 snekrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/
931.pdf&view=true. - MakpoOOBEKT.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHoe oGecnieyeHne

HaunmenoBanue .
0o Ne norosopa CpoKk JIeHCTBHYSI JINIICH3UH
MS Gffice 2007 |y, 135 o1 17.09.2007 Gecepoaro
Professional
7Zip CBOOOIHO 0EeCCPOUHO
FAR Manager [cBo60oaHO 0OECCPOYHO

IIpodeccnonanbublie 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIE CHCTEMBbI
HasBanue kypca Ccblika

DnekTpoHHas 0a3a MEePUOANMYECKUX M3TaHUN
East View Information _Services, OOO
HammonansHast
urdopmarronHo-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HHIEKC HAYIHOTO IIMTUPOBAHUS
[MouckoBass cucrema Axamemus Google
(Google Scholar)
Nndopmannonnas cucrema - Exunoe oxHO
JI0CTyTa K HHPOPMAIIMOHHBIM pecypcaM

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/




DneKkTpoHHbIE pecypcebl oubmmorexku MITY
uM. I'.11. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=
ru




YuuBepcurerckas nHpopmannonnas cucrema POCCUA

https://uisrussia.msu.ru

9 MaTtepuajJILHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIfA)

MaTepI/IaJ'IBHO'TCXHI/ILIeCKOC o0OecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:




MatepuaiabHO-TeXHUYECKOE 00ecreueHre TMCIUIUTMHBI BKITIOYAET:

VYyebHble ayIUTOPUU JJIsi TMPOBEACHUS 3aHATUN JIEKUMOHHOTO THHa: llepcoHanbHbIi
KommbpioTep (min HOyTOYK) ¢ makerom MS Office, ¢ Beixogom B MHTEpHET M ¢ JOCTYIIOM B
AJIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTEIbHYIO cpeny YHUBEpPCUTETA. [Hocka,
MYyJIbTUMEAUMHBIA  MPOEKTOP, dSKpaH. MylbTUMEAUIHbIE Mpe3eHTaluu K  JICKLHUAM,
y4eOHO-HarJIsAIHbIE TOCOOUS

Y4eOHble aynIUTOpUU MJIi TPOBEACHHS JAaO0OpaTOpHbIX (IMPAKTHUECKHUX) 3aHSITHH,
TPYIIOBBIX M HMHAUBUAYAJIbHBIX KOHCYJbTALMW, TEKYLIErO KOHTPOJIE U TMPOMEKYTOUHOU
arrecranuu: [lepcoHanbHbie KommbioTepsl ¢ nmaketom MS Office, ¢ Beixomgom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO0 cpely yHuBepcuTeTa. Komruieke
71ab0paTOpHBIX (MPAKTHUYECKUX) pabOT, TECTOBBIX 3aJlaHUM JJIsi MPOBEACHUS POMEXKYTOUYHOTO U
PyOEKHOTO KOHTPOJIS.

[Tomemenuss isi  caMOCTOATENbHOM  paboTel  oOywaromuxcs: IlepcoHanmbHbie
komIbioTepsl ¢ naketom MS Office, ¢ BbixogoM B MHTEpHET M ¢ JOCTYIIOM B 3JEKTPOHHYIO
nH(}OPMaILMOHHO-00Pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.

[lomemenne st XpaHeHUST U NPOPUIAKTHUECKOTO OOCIyKMBaHHUS y4yeOHOIo
obopyaoBanus: Cresiaxu 1uig XpaHEeHUs y4eOHO-HATIISHBIX TOCOOUI U y4eOHO-METOANYECKOI
JIOKYMEHTal1H.

I[Ipunoxenne 1
YueOHO-MeTOANYECKOE O0ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4aromuxcs

[To mucrumnne «MareMaTuka» mpeayCMOTpeHa ayJUTOpHAs U BHEAyAUTOPHAsI CAMOCTOsITeNIbHAs paboTa 00yJarommxcsl.

AyauTopHas camMoCTOsITebHAs paldoTa CTYACGHTOB TMPEIIOJaraeT penieHue KOHTPOJIbHBIX 3a/lad Ha NPAKTUYECKUX 3aHSATHUSX.
CamocTosTenbpHas ToMallHsAs paboTa CTyJACHTOB MpPENoiaraeT BHIMOTHEHHE WHANBUAYATBHBIX JOMAITHUX 3aJlaHUN U TecTupoBaHue. Hampumep,
npemiokeHo 14 MuauBuayanbHBIX TOMAIIHUX 3aJaHUs, JBE ayJUTOPHBIE KOHTPOJIBHBIE PAOOTHI, TpH pacdeTHO-rpadudecKkue padoThI,
MHOI'OYHCJIICHHBIE TECTHI.



NunuBunyansHoe nomarnHee 3aganue N3 Ne 1 «Jluneitnas anredpa: MaTpHIlbl, ONPEISTUTEIN, METOAbI PEIICHHS CUCTEM JIMHCHHBIX YPAaBHCHHI
AKP 1 «MccnenoBanue cucteM JMHENMHBIX YPABHEHUI»
N3 Ne 2 «Bekropnas anredpa. AHATUTHYECKAS] TEOMETPHS
N3 Ne 3 «BBenenne B MaTeMaTHUECKUH aHAIM3: MIpeien (QyHKIMH, HETIPEPHIBHOCTH
AKP 2 «/luddepennmanbHoe nCUUCICHIE
(bYHKINU OHOH epeMeHHON
N3 Ne 4 «OnpenesieHHbIN MHTErPaAl U €r0 MPUIIOKECHUSD
N3 Ne 5 «IuddepeHnnanbHOoe U HHTETPATbHOE UCYUCIICHUE PYHKITUU HECKOJIBKHUX TIEPEMEHHBIX)
N3 Ne 6 «O6bikHOBEHHBIE MU depeHIalbHbIe YPaBHEHUS [IEPBOTO MOPSIKA»
NJ3» Ne 7 «JIH/I BbICIINX TOPSAKOB C MOCTOSTHHBIME Kod(dunrentamu. Cuctemsl qudGepeHnaIbHbIX ypaBHEHHI
N3 Ne 8 «Psapn»
N3 Ne 9 «KomruiekcHbie yucia»
N3 Ne 10 «3nementapHbie (GyHKINN KOMIUIEKCHOTO IEPEMEHHOT0)
N3 Ne 11 « JuddepennmpoBanue u uarerpuposanue OKII»
MJI3 Ne 12 «Psigbl B KOMIIEKCHOM IIOCKOCTH
N3 Ne 13 «Crnydaiiabie COOBITHSDY
N3 Ne 14 «CnyyaiiHble BETUYUHBD)

Pacuerno-rpaduueckass padora PI'P Ne 1 «"IlepBuunasi oOpaboTka pe3yJbTaTOB HKCIEPUMEHTA. UMCIIOBBIE XapaKTEPUCTUKH TE€HEPATbHBIX
napamMerpos"”

PT'P Ne 2 "IIpoBepka cTaTUCTUYECKUX rUnoTe3"

PT'P Ne 3 "BplsicHeHHE KOPPEISALMOHHON 3aBUCUMOCTH N3MEPUMBIX IPU3HAKOB"

IIpuMepHbIe BApHAHTHI YKa3aHHBIX padoT

Jluneiinas aaredpa



. Pemuth maTpuunoe ypaBHeHue X+3(A-B)=4C, rae

o, ) e (%)

-1 56 7 > 3 -1 4)(2
. Bwmomnnuts geiictBust | 3 4 2 1| g +15 2 3|13}
0 7 8 2 1 1 -2 3)\4
1 2 3
. Berumcmuts onpepenurens 2 0 4
5 6 7
1 1 2
. Haiiti o6parnyio Matpuy A, ecm A=|2 -1 2.
4 1 4
. Pemmth cuctembl TMHEHHBIX anreOpanyecKux ypaBHeHUH o ¢popmyinam Kpamepa, MaTpuaHbIM METOAOM, MeTOI0M [ aycca:
3X, +4X, +2X, =3 X + X, =X, =36
A) 12X, =X, —3X; =—3 B) 1% —X, +X; =13 .
X, +5X, +X; =2 2X, + X, + X, =7

. Pemmts cuctemy meronom ['aycca

X, + X, +3X; —2X, +3X; =1
2%, +2X, +4X; — X, +3X5 =2
3x, +3X, +5%; —2x, +3x, =1~
2X, +2X, +8%X; —3X, +9%, =2

. PemnTs cucreMy 0JHOPOIHBIX ypaBHEHUN



=

Nk LN

2X, + X, + X3 =0
S5X; =X, =X; =0
X, —3X, =3X; =0

BexTopHas anreopa

JlaHbI KOOPJMHATHI BEPIIUH MUpaMuasl AAAA, 1 A (1; 3 6), A (2; 2;1), A (—l; O;l), A, (—4; 6; —3). Haiitu:
1) nnuny pebpa AA, ;

2) yron mexay peOpamu AA, u AA,;

3) yron Mmexay peOpom AA, U TpaHbio AAA;

4) mmomanpb rpaHun AAA;;

5) o0BbeM mUpaMUIbI.

AHagnTH4eckas reomerpus. Kpusbie 2-ro nopsiaka

B Tpeyronbauke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) nHaiitu nnuHy OMCCEKTpHUCHl yrila A, €clii M3BECTHO, YTO OHMCCEKTpuca JEeIUT
IIPOTUBOJIEXKAIIYIO CTOPOHY Ha YacCTH, IPONOPLHUOHAIBHBIE JUIMHAM ITPUJIEKAIUX CTOPOH.

B xakoii Touke nmpsimasi, mpoxoasias uyepe3 Touku A(3,-2) u B(-1,2), nmepecekaet och Oy.

Haiitu pacctosiHue Mexy npsMbeiMu 4x-3y-7=0 u 4x-3y+3=0.

Hamnucats kaHOHHYECKHE U TTApaMETPUUECKIE YPaBHEHHsI IPSIMOH, mpoxosineit yepe3 Touku M(2,1,-1) u K(3,3,-1).

[TpoBectu npsmyto uepes Touky A(2,0,-1) nepneHaukyspHo miockoctu 3x+4y-z+4=0.

[TpoBecTH TUIOCKOCTH Yepe3 Touky A(2,0,-1) mapamienbHo TuiockocTr 3x+4y-z+4=0.

[TpoBectu miockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jloka3aTp, 4TO MpsIMbIE B3aUMHO MEPIIEHIUKYISPHBI:



y-2 z 3Xx+y-5z+1=0,
=—=— U
3 2x+3y—-8z+3=0.

9. I[OKaBaTI), 4TO IIPAMBIC IMapajljICIIbHBbI:
x+2_y-1_z X+y-z=0
3 -2 1 X—y—-52-8=0"

10. Haiitu yros Mexay npssMou, nmpoxoasimei yepe3 Touky A(-1,0,-5) u Touky B(1,2,0), u mmockocTsio x-3y+z+5=0.
11. OnpenenuTs TUII Y NOCTPOUTH JIMHUIO:
x? —9y? +2x+18y+73=0
2x? +3y? —4x+6y—-7=0
y?—4x-2y-3=0

~ 3x-3
2X+5

y =—6++/4(x—3)* —100

y

BBenenue B MaTeMaTHYeCKHM aHAJIN3

1. Haiitu npenenst QyHKIUI:

. 2x*+x*+5 o x3-3x-2 . AX+1-2 _1-cos4x
lim ————; lim —————; lim —— lim —=:
x>0 3Jx° —x4+1 x>-1 x5 —x—2 x—3 m_l x—0 2x.tgx

X 1
im x-(Vx?+1-x): lim 2x-1 ; lim (1—4x)3* 7; lim In(i;Zx)
X—>+0 x—o| 2X +1 x—0 x—>0 @ _1



2. I/ICCJ'IG,I[OBaTB Ha HCIIPCPBIBHOCTD, HaﬁTPI TOYKHU pa3pbiBa, CACIATb qepTex(:
X+4, x<-1,

1
a)y=4%%; 0) y=4x*+2, -1<x<1,
2%, x>1.

JAuddepennuanbuoe ucuncjieHne yHKUUM 0JHON NMepeMeHHO

1. Haiitu npon3BoaHbIC (QYHKITHIA:

y =e® 4 /x sin?3x; y= }2Xj1+3mgg; y = (4x+5)% y?—x*+10yx=0.
X

2. Haiitu muddepennman GyHKimm:

y=1In tg§+arcsin4 5X.

3. HaiiTi mpon3BoHEIE IEPBOTO U BTOPOTO TIOPSIIKOB!
{x =arcsin t,

y =In(1-t?).

4. Haiitn ypaBHEHHs KacaTelbHEIX K apabone Y =X’ —4X+6 B TOUKaxX, OpAMHATHI KOTOPBIX PABHBI 3.

5. Haiiti HauGornblee U HanMeHbIee 3HaueHus Gpynkuun Y = 2X+6—33/(x+3)®  Ha oTpeske [— 4; — 2]
6. HaiiTu uHTEpBaJbI BO3pacTaHus, yObIBaHUsI, SKCTpeMyM (GyHKIHH

2x?
X?+3°

y:

7. Haittu acumntoThl rpaduka GyHKIUU
y= ul
x?+1




8. HaliTu naTEpBaBI BRITYKIOCTH, TOUKHU NTepernda rpaduka GyHkimm

y=x-e"

9. IlpoBectu mosiHOE Hccaen0BaHUE QYHKIIMH U TOCTPOUTD Ipaduk

HNuTerpajbHoe ucuncjieHue PyHKUMA: HeonpeaeJeHHbIH HHTEerpaJl

1. HaliTi Heonpeiei€HHbIE MHTETPAJIbI:

X2+5X—\/;+2 . : cosx oX—2
a)j = dx, 0) I3|n(3x+1)dx, B) _[sm xe“ dx, r Imdx,
) IP’X—_A'dX e) Ixsin(Zx)dx, x) Ixarcsin xdx, 3) f

VX2 —6x+13 Al

)J' x—3 dx. . I cosx+1 dx ., M) jsin42xcos32xdx, H) Icoszxsin“de,
Sin X+Cos X —2

Vx+2, 2_1
0) j&il ) jXde P [

Ol'lpelle.]'leHHl)Ii/i HHTErpajJ v €ro npujaokKeHust

2. Haiitu onpenenéHHble HHTETPaAbL:

72

e 1 3 e
a) j\/sin x cos xdx , 6) IL , B) jxj—xdx , r) Ix" In xdx |
0 1

1 X(In x+1) 5 X +5



”J’-4 dx 0 j- x“dx
+ cosX(L+cosx)’ 2 (8-x%)%

3. Haiitu HecoOCTBEHHBIC UHTETPAJIBI:

= dx ® dx °  dx
=, o) [, -
2) sz ) -[x2+4x+10 B) jx2—3x+2

1 -0 —0

4. Haiitu momanp 00JacTH, 3aJaHHON JUHUASIMHU: Y = x? -1, y=2X+2.

5. Haiitu ;uiMHy KpUBOH, 3aJaHHOIN YpaBHEHUSIMHU:

4(2cost — 2t
a) y=Inx,/3<x<415, 6) :{(COS cos 2t)

4(2sint —sin 2t) '
6. Haiitu 00bEM Tena, 00pa30BaHHOTO BpaIlleHUEM 00JacTH Y = x2, y = \/; BOKpyT ocu OX .

o o . 3
7°. Haiitn KpHMBONMHEHHBIE HHTETPANBI IO KPUBBIM L, 33 JaHHBIM B IEKapTOBBIX MM TONSPHEIX KOOPAMHATAX: A) j ydl,L:y=x",0<x<1,
L

0) jzdl,L:x:tcost,y:tsint,z:t,OstSZ,
L

B) _[ x*+y%dl,L:r=acosp, 0<x<1.
L

JuddepeHnnaibHoe M HHTEIPAJIbHOE HCYHCIeHHEe PYHKIHMU HECKOJBKHUX NepeMeHHBbIX

In(x?y)
y—x

1. Haiiti u mocTpouTh 001aCTh OnpeeneHuss QyHKINA Z =

y
1+x

2. Haiitn yacTHbIe IpOM3BOIHBIE GyHKIMK Z = X-arctg 5 -



3. Haiftu npou3BoHy0 clIokKHOH QyHKIMH Z = X’y —Yy?X,rae X=UCOSV; y=usinv.
. oz 0z . :
4. HaiiTi IpON3BOIHBIE — U — HeABHON QyHKIMK e’ —Xxysin xyz=0.
OX oy
5. Haiity skcTpeMyM GYHKIIHH JBYX NepeMeHHbIX Z = 4(X—Y)—Xx* —yZ.
6. Haiitu nBoiinoii unTerpan no obxactu D, orpanndeHHON TUHUSAMU:

”(x—Zy)dxdy, D:x=0,y=2x*x+y=3,

D

4 X
7. VI3MEHUTb NOPSIOK HHTETPHUPOBAHHMSL: _[ dXI f(x, y)dy .
2 1/x

1 y
8. IlepeiiTu K NOJSPHBIM KOOPAMHATAM U BBIYUCIIUTD: I ydy J. dx.

0 1-+/1-y?

OObIkHOBeHHBIE U PepeHnnaIbHbIC YPABHEHHUSA
1. Haiitu o6mmwmii nHTerpast uinu odiee pemeHue mudepeHnalbHOr0 YpaBHEHUS MEPBOTo Mopsiika (B MpUMepax T), ) permuTh 3anady Komm):

2 B2
a) V4—x’y' +xy* +x=0, 6) 20xdx—3ydy = 3x*ydy —5xy’dx, B) y':X ;%Xy(a >y
x® —6xy
'~ ycos x = sin 2x "ry=xy?
r) =y , Wry=x , ©) lzdx——xy+1dy:0.
y(0)=-1 y@=1 X X

2. Haiitu obiee pemienue quddepeHnaaIbHoro ypaBHEeHHs:
a) y"xInx=y",6) (L+x°)y"+2xy’' =12x>.

y"” =2sin® ycosy
3. Haittu pemenue 3agaun Komu: /s

y(1)=5, y@=1"



4. Haiitu oOmiee pemenue qudpepeHnnanibHOro ypaBHEeHuUs (B IpUMeEpe 1) pemuThb 3aaady Korm):
a) Yy —4y" +5y' =6x*+2x-5, 6) y'"+2y" -3y =(8x+6)e*,

B) Y —4y'+4y=e”(cosx+3sin x), r) y"' —64y’ =128 cos8x —64e*,

) y"+y=1/sin x
Yyl =1, y(zi2)=nl2

Pannl

1. Jloka3aTb CXOIUMOCTb U HAUTH CyMMY psiaa 2—2 .
2N +nN

2. HccnenoBarh Ha CXOJAMMOCTD PSIJIbI:

= sin2 nJn 2 n!(2n +1)! = (3n-2)"
2D Dy nn Z ( j )Z (3n)! »7) nzl:n(4n+1j ’

n=1 1 n=1

21: (3n +1),/In(n +5)

3. HccnenoBathb psAABI Ha aGCOJ'IIOTHy'IO " YCIIOBHYIO CXOAUMOCTD:

= sin n/n N (D" (2n +1)
2 nzzll nvn -0) nZ:;‘nln(n+1) nZ;‘ 3n+2

4. Haiitu cymmy psiia z )

¢ TouHocTrio 1o 0.001.
~4"(2n+1)



5. Haiit 0651acTh CXOIMMOCTH CTEMIEHHOTO psja:

2n+1

p D20 5 39" g 3 ED ()

~ 3n+2 o V2n+1 n
6. Paznoxuts Gynkuuio B psig Teitnopa mo creneHsm X

a) B3+e™)?, 06) 7/(12+x—-x)?, B) In(1—x—20x?).

dx

Y1+ x*

0.5 0.2
7. BBIYHCIUTH HHTETPAT ¢ TOYHOCTHIO 10 0.001: a) I 0) _[ sin(25x%)dx .
0 0

9J1eMeHTBI rapMoOHHUYECCKOIro aHaJjamd3a. Paanl (I)pre

1. Paznoxuts B psx @ypre HyHKINIO, IEPUOJHMYECKYIO C TIEPHOAOM 27 , 3aJJaHHYI0 Ha OTpe3ke [—, 7] dopmynoi

X ,— T <X<0
f(x):{ AT .
7, 0<x<r«

2
X
2. Paznoxuts B psig Dypbe GyHKIHNIO, TEPUOJUIECKYIO C TIEpUooM 4, 3amaHHyro Ha oTpeske [—2,2] dopmynoit f(X) = {
X

X,
3. Pa3noxwuts a) B psiJ 10 KOCHHYCaM | 0) B psiJi IO cuHycaM (yHKIUIO, 3a1anHyto Ha otpeske [0,3] dopmynoit f(x) =4 3-X

0
—, 1
2

,—2<X<

IN
>
IN

IA
IA
w B



DJieMeHTbI TeOPUHU PYHKIMHA KOMILUIEKCHOTO IePeMEeHHOT0

1. HaiiTu Bce KOMIUIEKCHBIE YHCIIA, YAOBJIETBOPAIOLIME 3aJaHHbIM YycIOBHAM Z° —z° =Z° . HalinenHsle uucia 3anmcaTh B
TPUTOHOMETPHUUYECKON U MOKa3aTeNbHON popmax.

- - 17|£ - -
2. Bpruucnuts 3Hauenus Gpynkuuit: cosi, In(3+4i),e 2, arcsini.
3. Haiitu xopau ypasHenust SiN Z = 3i u n300pa3uTh UX HAa KOMIIJIEKCHOH IIJIOCKOCTH.

. z
4. Haiitu 06pa3 nuuuu | mpu otobpaskennn w=——.
Z—1

Cay4aiinbie coObITHS
3apanue 1.
OIBIT — M3BJICUCHHUE JICTAIH U3 SIIUKA, B KOTOPOM HaXOAATCs u3aeaus TpeX copToB. CoObITHS: A — «HM3BJICUEHA JIeTallb IEPBOro copTan; B —
«M3BJICUCHA JIeTab BTOPOro copray; C — «M3BJIcUEHA JeTalb TPEThero copray. Uto npeacrarisioT codoii coostus A+B, A+C, AC, AB+C?

3ananme 2.
["apnepoOuuiia Bbl1ana 0JHOBPEMEHHO HOMEPKHU YeThIPEM JIMLAM, CAABIIUM B rapepo0 cBou muistnsl. [locie sToro ona nepemnyraia Bce HUIANBI U
noBecusia ux Hayraj. HaliTu BeposSTHOCTH ClelyIoIMX COOBITHA:

A — «kaX0My U3 YEThIpEX JIML TapIepOoOIIHIIa BBIIACT €r0 COOCTBEHHYIO LUIAMY»;
B — «poBHO Tpu nHIIa MOTyYaT CBOM LUISAIIBI»;

C- «POBHO JiBa JINILA ITOJYYaT CBOW HUIAIIBD).

3aganue 3.
BepositTHOCTh monaganus B 11eJ1b mpu oHOM BbicTpesie paBHa 0,001. HaliTu BeposTHOCTH momnagaHus B LIEdb IBYX U 0OJee MyJib, €CIIU YUCIIO
BBICTpeIIoB paBHO 5000.

3ananue 4.
BeposTHOCTh M3rOTOBIICHUS U3/IEIIHS, OTBEYAIOIIETO CTAaHAAPTy NP AaHHOM TexHosioruu paBHa 0,8. Haiitu BeposiTHOCTH TOTO0, 4TO M3 200 n3nenui
CTaHJapTHBIMU OynyT: a) poBHO 150, 6) ot 140 10 155, B) He MeHbIe 165.

3amanue 5.



Tpu aBTOMOOWIIS HaNpaBJIEHbl HA IEPEBO3KY I'Py3a. BEpOsATHOCTH HCIPAaBHOTO COCTOSIHUSA NIEpBOro U3 Hux pasHa 0,7, Broporo — 0,8, TpeTbero —
0,5. Haiit BeposSITHOCTH TOTO, 4TO POBHO JIBA ABTOMOOMJISI IIPUTOAHBI K SKCILTyaTaIiH.

Ciyyaiinble BeJJUYUHBI
3ananmue 1.

HesaBucrmble OnbITH MPOAOIHKAKOTCS 10 IEPBOTO MOJIOKUTEIBHOIO UCXO0/4, IOCTE Yero npekpauatorcs. Hailtu psag pacnpeneneHus yucia
OIIBITOB, €CJTH BEPOSTHOCTH IMOJIOKUTEIILHOTO UCX0/1a TPU KaXk oM omibite paBHa 0.6 .
3aganue 2

3aman psijg pacnpeneneHus cinydaiHou BenuunHbl X. HailTh Maremartuueckoe OXUIaHUE, TUCIEPCHUI0 M CPEIHEE KBaJIPaTHYECKOE
otkioHeHue. [Toctpouts QyHKIHIO pacnpeiesieHusl.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3amanmue 3.

Jlyis HeTpepbIBHOW ClydyallHOM BENWYHMHBI 33ajaHa (YHKIUS pacrpeieseHus F(X). Tpebyercss HalTU TUIOTHOCTH pacmpeseNieHus f(X),

MAaTCMAaTUYCCKOC OXHWAAaHUC, NUCIICPCUI0, CPECAHCC KBAAPATUUCCKOC OTKJIIOHCHHUC. Brranciauts BCPOATHOCTb TOI'O, YTO OTKJIOHCHHUC CJIy‘-IElfIHOfI
BEJIMYMUHBI OT €€ MaTEMAaTHUYECKOI0 OXKUIaHHUS 6yz[eT He OoJiee CPCAHCIO KBaAAPATUICCKOI'O OTKIIOHCHHUA. HOCTpOI/ITL rpa(pm( (I)YHKLII/Iﬁ

0 ., x<0
Fwﬁzl(Lm%ZM , 0<x<Z
2 2
1 , T
x> =
2
3aganue 4.

Jlns HempepbhIBHOM cilydyallHOW BeNWYMHBI 3aJlaHa IUIOTHOCTb pacIpeesIeHus f(X) . TpeOyercs HaiiTu mapamerp a , (QYHKIHIO

pactupeaCiICHUA F(X), MAaTEMAaTUYCCKOC OKUAAaHNUE, TUCIICPCUIO0, CPEAHCKBAAPATHUICCKOC OTKJIOHCHHC.

0 , Xx<0
ax? L, 0<x<2
f(x)=
) a-(4-x)° ,2<x<4
0 , X>4

3aganue 5.



CrnyuaiiHoe OTKJIOHEHHE pa3Mmepa AeTajaud OT HOMHHAJIa paclpeaesieHo 10 HOPMAIbHOMY 3aKOHY ¢ mapamerpamMu a u o . CTaHIapTHBIMU
ABIIAIOTCS T€ JIETANIU, U1 KOTOPBIX OTKJIOHEHUS OT HOMMHAJIA JIeXKaT B HHTEpBaJie (a —q;a+ a). 3anucath GopMyIy IJIOTHOCTH PacCHpeeeHUs U

MOCTPOUTH TpaUK IIIOTHOCTH PACTIPEICIICHUS.
CKOIBbKO HEOOXOIMMO U3rOTOBUTH JieTallel, YTOObI C BEPOSITHOCTBIO HE MEHee [ Cpeau HUX Obula XOTs Obl OJJHA CTaHIApTHAas?

a=0; 0=0.05 a«=0.06; =097

3aganue 6.
CpemHee 9Kciio BBI30BOB, IOCTYIAOIINX HA CTAHIIUIO CKOPOM MOMOIIHM 33 OJIMH Yac, paBHO 9. HaiiTi BeposSTHOCTH TOTO, 4TO 32 20 MHUHYT HOCTYITUT

a) TpH BBI30BA; 0) He O0JIee TBYX BHI30BOB.

Cucrembl Ciry4aHbIX BeJTHYHH

3amanue 6.
3aKOH pacrpeiesieHus] CUCTEMbl JUCKPETHBIX CIyYalHbIX BEJIMYUH (X,Y) 3amaH Tabnuieil. Hait ko3gduUIMeHT Koppelsiuu ry H

BEPOATHOCTbH MOMAJAAHUS CITyYaitHON BETHUHHBI (X ,Y) B o0macte D.

X 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D={0<x<4; 1<y<4}

3aganue 7.

3aj1aHa TIIOTHOCTh PACIPEICTICHISI CHCTEMBI IBYX CIIy4ailHbIX BelMu4uH f (X, y).
Haiitn kooppuument A, kospduiment koppensuuu I, .

A-(x+y)e™ 606D 0<x<oo

f s =
(X y) 0 sneoon.D  0<y<o

3aganue 8.



CyTrouHass OTPEOHOCTh ANIEKTPOIHEPTHU B HACEJICHHOM ITYHKTE SIBISCTCS CIyYallHOW BEIMYMHOM, MAaTEMaTHUECKOE OXKUAAHUE KOTOPOU
paBao 3000 xBm /u, a nmucniepcus paBHa 2500. OLIEHUTH BEPOSITHOCTH TOTO, YTO B ONMDKANIINE CYTKH PacXo[] SJIEKTPOIHEPTUH B 3TOM HACEICHHOM
nyukre oyaer ¢ 2500 no 3500 xBm/u.

3aganue 9.
Hano: X,Y — cunyuwaiinsie Bennuusbl, Y =3X +2, M(X) =2, D(X) =4.

Haiitu: M (Y), D(Y), k,,, I, -
3aganue 10.
Crny4aifHas BenmMurnHa X HWMEET HOPMaJIbHOE PACIIPE/ICIICHHE C HEU3BECTHBIM MaTEMaTHUYECKUM OKHUJIAaHUEM & W HEU3BECTHOM Jucrepcueit
_ 1 Q& .
o, . Ilo BBIOOpKE (Xl, ) TR Xn) oObemMa N BBIYHCICHO BBIOOPOYHOE cpeaHee X :—-in . OnpenenuTh NOBEPUTEIBHBIN WHTEPBAT IJIA
n o

HEU3BECTHOTO MMAPAMETPA PACIPEICICHUS a , OTBEHAIOIINI 3aJaHHON JOBEPUTEIBLHON BEPOATHOCTH « .
X =110; n=90; o° =100; «=0.92.

PI'P1 — PI'P 3. MaremMaTu4ecKasi CTATHCTHKA
Jlanbl BEIOOPOYHBIE COBOKYITHOCTH AJIS ABYX CIIy4alHBIX BEIHUUH (M3MEpSIeMbIX MpU3HakoB) X Hu Y :

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 345 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 4.7 21.2 53.2 24.6 4.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 23.4 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 334 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1




28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1
25.3 54.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2
28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1
27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8
27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8
20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. IlIpoBectn rpynnupoBaHue IaHHBIX. [IOCTPOMTH KOPpENALMOHHOE IOJIE W KOppEesIUOHHYI0 Tabiuiy. [locTpouTh sMmupuyeckue
pacnpezenenus cocrapisommx X u Y . Haiitu abcontoTHbIE M OTHOCUTEIbHBIE YaCTOTHI M HAKOIUICHHbIE YacTOThl. HauepTuTh moauron
¥ TUCTOTPAaMMY YacTOT M HAKOTUICHHBIX 4aCTOT.

2. Haiitn BbIOOpOYHBIC M MCTpPABICHHBIC OLEHKU MapaMETPOB pacHpeeseHus (cpeaHee, AUCIEpcus, CpeaHee KBaIpaTUYHOE OTKIOHEHHE,
ACUMMETPHUs, IKCIECC, MOJIa, MeIHaHa, KOA(PPHUITUSHT BapHaIUN ).

3. IIpoBectu cTaTUCTHUECKYIO MPOBEPKY CTATUCTHUECKOMN TMIIOTE3b O HOPMAIBHOM paclpeeIeHUH U3MEepsieMOro MpU3HaKa 1Mo CIeayIOIIM
KPUTEPHSIM: a) CpeaHeMy KBaJpaTHYHOMY OTKIIOHEHHWIO, 0) pa3Maxy BapbHpPOBaHUS, B) IOKA3aTeNsIM HCIPABICHHBIX aCUMMETPHH U
sKcriecca, T) kputepuio IInpcona y? (YpoBeHb 3HAYMMOCTH NpHHATH paBHBIM 0.05). B cilyuae NMpHHATHS TMIIOTE3Hl O HOPMAIbHOCTH
pacrpeziefieHusl HalTH JOBEPUTEIbHBIC HHTEPBAJIBI 111 MATEMAaTHUECKOTO OKUJAHUS U CPETHEr0 KBaAPaTUYHOTO OTKJIOHEHHUS IIPH YPOBHE
HaaéxHoctu 0.95.

4. Haiitu u 3anucaTh B KOPPEISAIMOHHYIO TaOJMIly YCIOBHBIE cpenHue. Ha KoppensioHHOM MoJie MOCTPOUTH JIMHUU perpeccuu. Haiitu
UCTIPABJIICHHBIA KOPPEISIMOHHBIA MOMEHT U K0d(duumeHt koppemsuuu. [IpoBeputs Tumoresy O HE3aBUCHMOCTH TMpu3HakoB X U Y
(ypoBeHb 3HauMMOCTH NPUHATH paBHBIM 0.05). Paccunrtats k03pduuments nuneitoi perpeccun (X Ha Y wmim Y Ha X).IIpoBeputs
3HaYMMOCTh YpaBHEHUS perpeccun. HaliTu noBepuTenbHbIE WHTEPBAIBI s KOO()PHUIIMEHTOB KOPPEISIUN U JIMHEHHON perpeccun (mpu
ypoBHe HanéxHocTu 0.95).

IIpnioxenne 2
7 OueHouHbIe CpeCTBA /Il POBEAeHUsI IPOMEKYTOUHOI aTTecTAllNU
a) [lnanupyemble pe3yibTaThl 00y4eHHs M OLlEHOYHbIE CPECTBA /LISl MPOBeIeHHs MPOMEKYTOUYHOMH aTTecTAluM:
Kon WNunukarop OreHOUHBIE CpEACTBA
WH/IMKAaTOpa TOCTIKEHUS
KOMIIETEHINH

OIIK-1: CnocobeH HCIoJb30BaTh IOJOKEHUS, 3aKOHbl M METOJbl €CTECTBEHHBIX HAYK WM MaTeMaTHUKH JUIsl pelleHus 3ajad




HH)KCHGpHOfI JACATCIIBHOCTHU

OIlK-1.1

[Ipumensier
dbuznveckue
3aKOHBI U
MaTeMaTH4eCKHe
METOMBI JUISI
pelieHus 3a1ad
TEOPETUYECKOTO
Y TIPUKJIATHOTO
XapakTepa

Ilepeuens npumepHvix KOHMPOTLHBIX 6ORPOCOE K IKZAMEHY .
1 cemecmp

1. Jlaiite ompeneneHue MOHATUSAM MaTpulla, ONpPEAEIUTE]b MaTpUllbl, oOpaTHas MaTpula,

MaTpUYHOE ypaBHEHUE

Onuute criocoObl BEIYMCIEHUS ONPEIeIUTeNs, osICHUTe TeopeMy Jlaruiaca

Hccnenyiite cucreMy TMHEHHBIX aNreOpandeckux ypaBHEHHMA

Jaiite onpeneneHue NOHATUAM BEKTOP, KOJIIMHEAPHOCTh, KOMIIJIAHAPHOCTh BEKTOPOB

OnumuTe reoMeTprUIecKuil U GU3NIECKUN CMBICI CKAJIIPHOTO, BEKTOPHOTO ¥ CMEIIAHHOTO

IPOU3BEACHUS BEKTOPOB

Jaiite onpenenenre NOHATUAM IpsiMasi, JIOCKOCTh, IOBEPXHOCTh, YPaBHEHUE JTMHUU

Jaiite onpeneneHue MOHATUS JIMHEHHBIN onepaTop, Npeodpa3oBaHKe MIIOCKOCTH

8. Haiite ompeneneHWe TMOHATHAM  Tpeaend (YHKIHMH, NPOWU3BOAHASA, TUdepeHIua,
HEOIIpeIe/ICHHbIN, ONpeAeTIeHHbIH nHTerpai, aquddepeHnnanbHoe ypaBHEHHE, YHCIOBOM
psiza, GYHKINOHATIBHBIN PSI. . .

9. Ilepeuncnute npaBuia qupdepeHpoBaHus GyHKIUH.

10. B ueM cocTOUT reoMeTpuuecKuil, HU3NYeCcKHii, SKOHOMUYECKHIA CMBICI TMPOU3BOJHON U
muddepennmana GyHKINH

11. [IponeMoHCcTpHUpYIiTE CBONCTBA ONPENEICHHOIO HHTETpalla

12. Onumure MeToAb! perieHus auddepeHuaTbHbIX YPaBHEHUH IepBOro nopska

arwN

~No

Ilpumepnvie npaxmuyeckue 3a0anuA K IK3AMEHY
3ananue 1. CocTaBbTe arOPUTM PEIICHUS .. ... 3a7a4H.
3agaya 2. CocTaBbTe 110 YCIOBUIO 33]a4M CUCTEMY JIMHEWHBIX YPABHEHHUH U PELIUTE €€
MaTPUYHBIM CIIOCOOOM.
3aganue 3. Berunciure npenen no npaswity Jlonurans leTz wcs)l(nz(2x4—4).
3ananue 3. ChopmynupyiiTe HEOOXOUMOE YCIOBUE IKCTpeMyMa QYHKIIUA  OJTHOM
[IEPEMEHHOM.
3agaua 4. KakoB reomeTpudecKkuii CMbICI OMPEIEIIEHHOTO HHTErpajia OT JaHHON (YHKIINH B
JTAHHOM MHTEpBAJIE B IEKApPTOBOM CUCTEME KOOPIAUHAT
2 cemecmp
1. Maiite ompeneneHue TMOHATHUH «(PYHKLIUS HECKOJIBKUX MEPEMEHHBIX», JIBOMHOM

WHTErpall.




2. CdopmynupyiiTe HE0OXOAMMOE U JOCTATOYHBIC YCIOBUS TOYKH CYIIECTBOBAHUS
IKCTpeMyMa (PYHKLUH JIByX IEPEMEHHBIX.

3. IlpuBemure mpUMeEpsl MCIONB30BaHUS (QYHKUMH HECKOJBKHX IEPEMEHHBIX B

OKpY>arolleM Hac MUpe

Kak cBecTy BbIUMCIEHHE KPATHBIX UHTETPAJIOB K ONPEACIEHHOMY

5. ChopmynupyiTe reoMeTpuuecKMidi © (U3HYECKHUH CMBICT JIBOMHOTO, TPOWHOIO
MHTETPaJIoB

6. Maiite onpeneneHue auddepeHnnanbHOro ypaBHEHHs, OOBIKHOBEHHOIO YpaBHEHMS,

obmero pemenust Y

Ilepeuncnure ocHOBHBIE TUIBI JIY 1 nopsiaka U alropuTMbl UX PEILIEHUS

8. IlpuBemure mpuUMepbl KIIOYEBBIX 3ajad, IO KOTOpeIM cTposarcs JY  kak
MaTEeMaTHYECKUE MOJIEIH

9. Ha3zoBute ciocoObI penieHns cucteM JuHeHHbIX Y

Ilepeuenv npumepHbvix KORMPOILHBIX 60NPOCOE K 3a4emy .
3 cemecmp

Yucnossle psiabl. CXo0AUMOCTb U cyMMa psja. CBoiCTBa psAIOB.

2. Psan reomerpuyeckoii nporpeccun. HeoOXoaumplil Mpu3HAK CXOAMMOCTH YHCIOBOTO
psna. 'apmMoHMYECKUH psia.

3. JloctatouHble MNPU3HAKHM CXOAMMOCTH 3HAKOIOJOXKHUTEIbHBIX psAnoB. [IpusHaku
cpaBuenus. [Ipusnak lamambepa.

4. JlocraTouHble NPHU3HAKH CXOJUMOCTH 3HAKOIOJIOKUTEIbHBIX PsI0B. PanukanbHbIi
npusHak Komm. MHTerpansHenii npusHak Komm.

5. 3Hakoyepenayroluecs U 3HakonepeMeHHble psbl. [Ipusnak JleitOuuia. AGcontoTHas u
YCJIOBHAsi CXOAUMOCTB PsIia.

6. ®yHkumoHambHble pAabl. O6macTe cxoaumocTu. CreneHHble psabl. Teopema Abes.

Paguyc cxogumoctu. CBOICTBa CTENIEHHBIX PSIIOB.

Psansr Telinopa u Maknopena. PaznoxeHnue QyHKIUN B CTENIEHHBIE PSIIBL.

[IpumeHeHne CTeNeHHBIX PAAOB B IPUOINKEHHBIX BHIYUCICHUSIX.

9. Tpuronomerpuueckue psabl. OnpeneneHrne Ko3PPHUIUEHTOB TPUTOHOMETPHUUYECKOTO
psana. Yciosue paznoxxumoctu GyHkiuit B psg Oypoe.

10. KpuBble BTOpOro TMOpsAKa: OKPYXKHOCTb, OJJUIMIIC, TumepoOosna, mapaboia, uX
reoMeTpHUYECKHEe CBOMCTBA U ypaBHEHUS.

11. Paasr dypbe A 4eTHBIX M HedeTHbIX (yHKuuil. Psaner @yppe mia  QyHKIMH
MIPOM3BOJIHLHOTO Mepuoa. Paznoxkenne B psin Dypbe HEMEPUOANIECCKUX (PYHKITUH.
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12.

13.
14.
15.

16.

17.
18.
19.
20.

[ToHsTHE KOMIUIEKCHOTO YK Ciia. MHOKECTBO KOMIUIEKCHBIX Yncesl. MOyJIb U apryMEHT
KOMILJIEKCHOTO YHCJIa.

@opMBbI NPEICTABIEHU KOMILJIEKCHOTO Yucia. J(eiCTBUS HaJ KOMIIEKCHBIMU YUCIIaMU.
[TonsiTre GpyHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

DOnemeHTapHbie (DYHKIMM KOMIUIGKCHOTO apryMeHTa: JIMHEHHas, palMoHaIbHasl,

HOKa3aTebHasl, aorapupmMuyeckKas, CTETICHHAS, TPUTOHOMETPUYECKHE,
runepoomyeckue, OOpaTHbIE TPUTOHOMETPHUECKHE.
HuddepenuupoBanne byHKIIH KOMIUIEKCHOTO apryMeHTa. [TonsTue

muddepenimpyemoctd  QyHKiuu.  AHamuTtudeckue — QyHKumu. [apmoHMuUeckue
¢byHkuuu. BoccTanoBnenue GpyHKIUM 110 €€ YaCTH.
WuterpupoBanune QyHKIMH KOMIUIEKCHOTO apryMEHTa.
Psnpl Ha KOMIUIEKCHOM IUIOCKOCTH.
Psn Jlopana.
Boruertsl.
4 cemecmp
1. DnemeHTHl KOMOMHATOPUKHU: IIEPECTAHOBKH, Pa3MEILICHHsI, COUETaHUSI.
OcHOBHbIE TOHSTHUSI TEOPUM BEPOSTHOCTEH: HCIBITAHUE, COOBITHE, BEPOATHOCTD
COOBITHSI.
JleticTBus Hasl COOBITUAMH. ANreOpa COOBITHI.
TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH.
®opmyna noaHoi BepoaTHocTU. Popmya bereca.
[TocnenoBarenbHOCTh HE3ABUCUMBIX HcnbITaHUN. @opMyna bepHyum.
CiyualiHple BEJIMUNHBI, UX BUJBI.
Psn pacnipenenenust.
OyHKIUA pacnpeneleHus, €€ CBOMCTBA.
0. ITmoTHOCTB pacmpeneneHsi, CBOMCTBA.
1. YncnoBble XapakTEPUCTUKU CIIyYalHBIX BEJIMYMH: MATEeMaTHYECKOE OXKHUJIaHUe,
JUCIIEPCHS, CPEIHEE KBAAPATHYECKOE OTKIOHEHUE.
12. HopmanbHbIH 3aKOH pacnpeeseH sl C1y4aiiHOW BeTUYHHBI.
13. CucteMbl cy4yaifHbIX BETHYUH. 3aKOH pacrpeesieHus. UnciaoBble XapaKTepUCTHKH
CUCTEMBI CITy4alHbIX BEJIMYHH. 3aBUCUMOCTb CITyYalHBIX BEJIMUYMUH.
14. 3axoH GoNBLINX YHCET
15. Ilpeamer mMaTeMaTHUECKOM CTAaTHCTUKU. | 'eHepanbHas COBOKYNHOCTb U BBIOOpKA.
Bapuanmonnsiii  psa.  Ilomuron. T'mctorpamma.  Owmnupuyeckas — GYHKIHUS
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pacnpezeneHusl.
16. CraTucTuueckre OLEHKH apaMeTpoB pacipeaeIeHNs FeHepaaIbHONH COBOKYITHOCTH.
17. Craructuueckas nposepka runores. Kpurepuii cornacus. Kpurepuii [lupcona.
18. KoppensaiuoHHbIii aHan3. DMIUPHUIECKUN KO DHUITMESHT KOpPEAInn.
19. HaxoxaeHue ypaBHEHUS IMHEHHOMN perpeccuy METOJOM HaMMEHBIINX KBaIPaTOB.

OIIK-1.2

Hcnons3yer
3HaHUA QU3UKU
1 MaTe€MaTuKu
IIpU PELICHUH
MPaKTUYECKUX
3a1a4

Ilpakmuueckue 3a0anus
3anganmue 1. Cucremarnzupyiite u 0000MIMTE BCE KIFOYEBHIC MOHITUS U IPHEMbI PEILICHHS
TUNOBBIX 3a1a4 1o TeMe «IIponsBonnas» u «lIpuMenenne npou3BoIHON PU UCCIETOBAHUN
¢ynkuuit». Pezynprar opopMute B BUIE TAOIUIIBL.
3anaua 2. /Ind peuienus 3aauu ceslaifTe CXeMaTHUYECKUH YepTex U MOTyduTe
(GYHKIMOHAIBHYIO 3aBUCUMOCTD 10 YKa3aHHUIO K 3a1a4e. Haligute obiacte onpeneneHus 3Toi
(GYHKLIMU MO CMBICITY 3aJ1aud. Berarcnure 3HaueHus 3ToM QyHKIMU IPU TpeX Pa3IndHbIX
3HA4YeHUsX aprymenTa. Vccnemyiite GyHKIMIO Ha HAMOOJbIIEe U HANMEHBIIIEE 3HAYCHUSI.
OTBeTbTE Ha BOIPOC 33auu.
«Ceuenne TOHHEIS UMeeT GopMy IPSIMOYTOIBHUKA, 3aBEPIICHHOTO MOIyKpyroM. [lepumerp
ceuenus 18 m. [Ipu kakoM paauyce MoayKkpyra IIoMaab ceueHus Oy 1eT HauooIbIIeH?»
O003HaubTe pagnyc MONYKpyra Yepe3 I W BBIPA3UTE IUIOMIAAb S CEYCHUS Kak (QYHKIIUIO OT
r: S=5(r)
3ananme 3. Ha xakoii BbICOTE I HaJ] LIEGHTPOM KpYTJIOro CTOJIa pajuyca a ClieAyeT OMECTUTh
JamIy, 4ToObl OCBEHIEHHOCTh Kpasi cTonia Obla Hanbosbei? (CaMocToATebHO
NPOaHAIM3UPOBATh - 3HAHMS, METOJIbI KAKOTO Pa3Jiesia MaTeMAaTUKH MOTPEOYIOTCS ISl peIIeHus
JTAHHOM 3aJ71a4M ).

IIpuMepHble NPUKIIAAHBIE 321241 U 32JaHUS

3aaua 1. Hposepits, nexar m romcn AL 0D B(4:46) c(223) , DL0,1417)

OJITHOM INTOCKOCTH.

3agaua 2. [Ipu nocTpoeHun BUCSYEro MOCTA Yepe3 peuky « Tuxas» U BBIICHEHUH HAaJEKHOCTH
COOPYXKEHHS, CTyI€HThI CTPOMOTPSAIA CTOJIKHYJIUCH C PEIIEHUEM CIIEAYIOIIEN 3a1auu:

Tpoc, nojBenIeHHbIH 3a 1Ba KOHIIA HA OJIMHAKOBOM BBICOTE, UMEET (hOpMy TYT'H MapadoJIbl.
Paccrosnue Mexay ToukaMu KperieHust pasHo 24 M. ['my6una nporu0a Tpoca Ha pacCcTOSIHUM 3
M OT TOUKH KpemieHus paBHa 40 cM. OnpenenuTs ri1yOuHy nporuda Tpoca nocepeiuHe Mexay




KPCIUICHUSIMU.

3anpaua 3. Haiitu paboty cuibl F = (1; 2, 5) AJIEKTPOCTATUYECKOTO MOJIA, IO MEPEMEIICHUIO
JJIEKTPUYECKOI'O 3apsja U3 TOYKU Ml - (O’ 4 2) B TOUKY M2 - (4’ £ 4).

. X—CO0S X

lim ————

3aganue 4. [Tokaxxute, 4TO Ipeen *** X+C0SX He MOKET ObITh BBIYUCIICH MO MPaBUILY
Jlorurans. HaliquTe 3TOT mipenesn IpyruM criocoOoM.
3apanmue 5. 3aBUCUMOCTD ITyTH OT BPEMEHH MPU MPIMOJIMHENHOM JIBUKEHUH TOUYKHU 33/1a€TCA

1 3 2
YpaBHEHHUEM S = gt +2t°—-3,rme S-nyTh BM, a t BpeMms B ¢. Beiuucnure ee ckopocTsb U

YCKOpPEHHE B MOMEHT BpeMeHu [ =4cC.

3agaua 6. K rpaduxy dpynxuun ()=3-x*5 ero Touxe ¢ abcuuccoii™ ~nposenena
KacarenbHas. HaiiTi miommaas TpeyroisHuKa, 00pa3oBaHHOIO KacaTeIbHOU U OTPE3KaMHu,
OTCEKAEMBIMH €10 Ha OCAX KOOP/MHAT.

3agaua 7. B nmapke artpakinoHoB ropoa N oJIMH U3 OTPE3KOB TPAEKTOPHH JBHKEHHUS [0€3/1a B

((AMepI/IKaHCKI/IX ropkax» nNpeacTaBJIsICT coboit CUHYCOUNY: S(t) =4 Sln(a)t + (00)

@ — U3BECTHBIC YHCTIA.
OnpenenuTts yroy HaKJOHA K TOPU30HTY MTOCETUTENS aTTPpaKIoHa J[. B MOMEHT BpeMeHHU 11 ero
JBHKCHHUS 110 ITOMY OTPE3KY.

3aganue 8. [TogymaiiTe, ¢ MOMOIIBIO CPEJCTB KAKOTO pa3jiesia MaTeMaTUKU MOKHO PEIIUTh
CIICIYIONIYIO 3a1auy.

«J1ns1 yOopku cHera Ha ynuIax ropojia UCToJIb3yITCsl CHETOyOOpOoUuHble MaliiHbl. OHH
paboTalOT B TEUCHHUE CBETJIOTO BPEMEHHU CYTOK € 6 10 18 4acoB ¢ MOCTOSIHHOM CKOPOCTHIO

y6opku cuera 400 (M3/q). N3menenne o6bema CHera, BBINAIAI0IIEro Ha YIUIBI TOPOa B TOpoJie

95 20 -5t

dt S() _ 6 3

B TCUCHHE CYTOK, MOKHO OTHCATh YPaBHEHUEM rie o0beM cHera (B M°),
I A —

BEITIABIIETO 32 BpeMs t (B wacax), 027 £24. B moment Bpemenn! = ¥ Ha ynuiax roposa JexuT

1000 m® cHera. YcTaHOBUTE COOTBETCTBHE MEX/Ly BpeMeHeM t 1 00beMOM CHera, JIeXaIlero Ha

,Tne A, po u

St . ..
meuax ropo;la ( ) . COCTaBBTe M&T@M&TH‘I@CKYIO MOACJIb OTOHU 3a1a4YU 1N peHII/ITe cc.

3aganue 9.
BeposTHOCTE M3rOTOBIIEHUS U3/EIIHS, OTBEYAIOLIET0 CTAHAAPTy IPU JaHHOM TEXHOJIOTUU
pasHa (,8. Haiitu BeposaTHOCTb TOTO, uTO M3 200 M31enuii cTaHgapTHRIMU OYIyT: a) poBHO 150,




0) ot 140 o 155, B) He meHbIIe 165.

3ananue 10.

Tpu aBTOMOOWIISI HAIIPABJICHBI HA MIEPEBO3KY Ipy3a. BEeposITHOCTh HCIPAaBHOTO COCTOSIHUS
nepBoro u3 Hux passa 0,7, sroporo — 0,8, Tperbero — 0,5. HailTu BeposSTHOCTb TOTO, YTO
POBHO JIBa aBTOMOOWJISI IPUTOTHBI K SKCILTyaTaIlUH.

3ananmue 11.
3aman psa  pacrpedelieHus chnydaiiHod BenumuuHbl X. Hailtm maremaruudeckoe
OXXKHJaHWe, IUCIEPCUI0 M CcpelHee KBaaparthyeckoe oOTkioHeHue. [loctpouts ¢GyHKIUIO

pacrpeelieHusl.
X 4 6 10 12
P 0.3 0.2 0.2 0.3
3aganue 12.

Cpennee 41CII0 BBI30BOB, IIOCTYNAIOIINX HA CTAHIMIO CKOPOM MOMOILHY 33 OJIUH 4ac, PaBHO 9.
Haiitu BepossTHOCTH TOTO, 4TO 32 20 MUHYT ITOCTYIIHT &) TPH BbI30Ba; 0) HE OoJiee BYX
BBI30BOB.

3aganue 13.
CyTouHasi TOTpeOHOCTH JIEKTPOIHEPTHUH B HACETICHHOM IYHKTE SBIISETCS CIIy4ailiHOMN
BEJIMYMHOM, MaTeMaTH4eckoe oxuaanue kotopoit pasao 3000 xBm [y, a qucriepcus paBHa

2500. O1IeHUTh BEPOSTHOCTD TOTO, UTO B OIMKANIIINE CYTKHA PACXO] SJIEKTPOIHEPTHH B 3TOM
HaceneHHOM myHKTe Oyner ¢ 2500 no 3500 kBm /u

3 52

13. HaiiTi Bce KOMILIEKCHBIE YHCIIA, YOBIETBOPSIONINE 3aJaHHBIM yCIOBUAM 2° —2° =Z

HalineHnHsle uncia 3anucaTh B TpHrOHOMeTqueCKOﬁ Y IIOKa3aTeIbHOMN (bopMax.

- - l_lﬁ - -
14. Beraucnuth 3HaueHust Gpynkuuit: cosi, In(3+4i), e 2, arcsini .
15. Haiitu kopru ypaBaenus SN Z =3I u u306pa3uTh MX HA KOMILIEKCHON MIOCKOCTH.
16. HccnemoBaTh HAa CXOAMMOCTD PSIJIBI:

2. sin 2 =1 . (1
) zw,ﬁ) > Lo L

n=1 n=1




0.2
17. Boruncinuts HHTErpall ¢ TouHOCThIO 710 0.001: a) I 0) J. sin(25x%)dx
\/1+ X 0

18. Pa3moxuTh a) B psiji IO KOCHHYCaM | 0) B PsIJI IO CHHYCaM (PYHKIIHIO, 3aJJAaHHYIO Ha OTPE3Ke

I/\
I/\

X, 0
[0,3] dopmymoii f(X) =< 3—x 1

1
— 3
2

I/\
I/\




0) Ilopsinoxk mpoBeaeHHs] MPOMEKYTOYHOW aTTeCTAMU, NMOKA3aTeJM W KPUTEPUH
OlleHUBAHMUS:

[IpomexyTouHas arrecranusi Mo aucuuIuiMHEe «MaTtemaTtukay NOpoBoAUTCS B (opme
sk3ameHna (1 u 2 cemectpsl), B popme 3adeta (3 cemecTp) v B popMme 3aueTa ¢ OIeHKON. DK3aMeH U
3aueT MOryT OBITh MpPOBENEHBI KaK B TPAaJUIMOHHON Qopme (1Mo Ouneram, coAep KaluM
TEOPETUYECKHE M MPAKTUYECKHE 3aJaHusi), TaKk U B (GopMe HTOroBOro TectupoBaHus. K
UTOTOBOMY TECTHUPOBAHUIO JOMYCKAIOTCS TOJIBKO T€ CTYJIEHTHI, KOTOPbIE OTUYUTAIHUCH IO BCEM
dbopMaM TeKymiero KOHTpOJs (YCTHBIN OMPOC, TEKYIIEee TECTUPOBAHKE, 3AIUTA HHANBH Y ATbHBIX
JOMAITHUX  3aJlaHuii, HamucaHWe ayJAUTOPHBIX KOHTPOJIBHBIX  pPabOT,  BBINOJIHEHUE
pacueTHo-TpaduIecKux padbor).

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OMIUYHO» — CTYJIEHT IEMOHCTPUPYET BBICOKUI YPOBEHBb C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, TOKAa3bIBACT BHICOKUN YPOBEHb 3HAHUM HE TOJIBKO HA YPOBHE BOCIPOU3BEACHUS U
OOBSICHEHUSI TEOPETHUECKON HH(pOpMAIMM, HO M HMHTEJUIEKTyalbHbIE HaBBIKM pabOTHI ¢
HAaXOJK/CHUs YHUKAJIBHBIX OTBETOB K Mpo0sIeMaM, CBOOOAHO BBIIIOJHSAET IPAKTUYECKHE 3aJaHUs,
CBOOOJHO ONEpUPYET 3HAHUSAMM, YMEHHUSIMH, NPUMEHSET HUX B CHUTYalUsX IOBBIIIEHHON
CJIO’KHOCTH;

— Ha OIICHKY «XOpouio» — CTyJCHT JEMOHCTPUPYET CPEAHUI YPOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIMH, IMOKa3bIBaeT 3HAHUS HE TOJIBKO Ha YPOBHE BOCIHPOM3BEIEHUS M OOBACHEHUS
MH(pOpMaLlii, HO U XOpOIIUE HAaBbIKM PabOTBl C  : OCHOBHBIE 3HAHMS, YMEHHUS OCBOEHBI, HO
JIONyCKAlOTCA HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTpPyJHEHUs IPH AHAIUTHUYECKUX
orepanusx, IepeHoce 3HaHU U yMEHUI Ha HOBbIE, HECTAHIAPTHBIE CUTYAallUH;

— Ha OLEHKY «)0081emeopumenvhoy — CTYIEHT JNEMOHCTPUPYET IOPOrOBbI YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI, IIOKa3bIBa€T 3HAHUS HAa YpPOBHE BOCIPOU3BEACHUS U
00BsicCHeHUs! MH(OpPMAIUY, HAaBBIKM BBIMOJIHEHHs MPOCTEHIINX 3aJaHui mpu padote ¢ 6azamu
JAHHBIX, TPOSBISAETCS OTCYTCTBUE OTAEIbHBIX 3HAHWM, YMEHUH, HaBBIKOB, OOydaromuics
VCIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS NIPU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSMHU NPU HUX
IIEPEHOCE HAa HOBBIE CUTYALINU;

— Ha OLIEHKY «Hey0081emeopumenbHo» — CTyIeHT He MOXeT MoKa3aTh 3HAaHUS Ha YPOBHE
BOCIPOM3BEICHUS U OOBSICHEHUS] HHPOPMAIK, HE MOXKET MOKa3aTh HAaBBIKU paboThl ¢ OazaMu
JTAaHHBIX.

Kpurepun ouneHkm (B COOTBETCTBUHM C (POPMHUPYEMBIMH KOMIIETEHIUSMU U
IUTAHUPYEMBIMH pe3yibTaTaMu 0Oy4eHus):

- JJad CcJadyu 3a4fTa O6y‘IﬂIOH.[PII>iCH AOJDKCH IIOKa3aTb 3HAHUA Ha YPOBHEC
BOCITPOU3BCACHUA U 00BACHEHHUS I/IH(bepMaI_[I/II/I, HWHTCIIJICKTYAJIbHBIC HABBIKH PCIICHUSA 3a/1a4,

- 3a4eT He CJaH, €CIU pe3yibTaT O0yueHHUs He JOCTUTHYT, 0OydarolMiics HE MOXKET
MOKa3aTh 3HAHKS Ha YPOBHE BOCIIPOM3BENCHMS M O0BICHEHHS] MHGOPMAIINH, HE MOXKET IMOKa3aTh
WHTEJUICKTyJIbHBIC HABBIKH PEIICHUS TPOCTHIX 3a/1a4.






