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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu Kadeapsl [IpukinaaHoit MaTeMaTUKU M HHOOPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefqaHuu kapeapsl [IpukinaaHol MaTeMaTUKU U HHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukiaaHON MaTeMAaTHKU U WH()OPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl [IpUKIaaHON MaTeMaTHKH U HHOOPMATUKH

IIporokomor _ 20 r. Ne
3aB. kadenpoit 10.A. N3BekoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBOeHUsT AUCUMILTUHBI «MaTteMaTukay sBisieTcss JOpMUPOBAHUE KOMIIETEHIINH,
KOTOpasi BKJIFOYAET B ceOsl:

* BOCIIUTAHUE JIOCTATOYHO BHICOKOW MaTeMaTUYECKOU KyJIbTYpHI;

* IPUBUTHE HABHIKOB COBPEMEHHBIX BUIOB MATEMATHUECKOTO MBIIIIJICHUS;

* [PUBUTHE HABBHIKOB HCIOJB30BAaHUS MAaTEMaTHYECKHMX METOJOB U  OCHOB
MaTEMaTUYECKOTO MOIEIMPOBAHNUS B IPAKTUUECKOMN J1€ATEIbHOCTH.

Bocnutanue y CTYIeHTOB MaTeMaTU4YeCKOW KyNbTYpbl BKJIIOYAaeT B celsi siICHOE
NOHMMaHHE HEOOXOIMMOCTH MaTEMAaTHYECKON COCTABIIAIONICH B 00IIEH MOArOTOBKM OakaaBpa,
BBIPA0OTKY MpPEJCTAaBICHUN pPOJIM U MECT€ MAaTeMaTHKU B COBPEMEHHOW IUBUIIM3AIMM U B
MHUPOBOH KYyJIbType, YMEHHE JIOTHUECKU MBICIHUTD, OIIEPUPOBATh C AOCTPAKTHBIMUA OOBEKTaMH U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUH MAaTEMaTHUYECKUX MOHATUN M CHMBOJIOB JJIS BBIPAXKCHHS
KOJINYECTBEHHBIX M KA4YEeCTBEHHBIX OTHOIICHHWH. Maremarnyeckoe oOpazoBaHHe OakalaBpOB
JOJI’KHO OBITh MIMPOKUM, OOIINM, TO €CTh IOCTATOYHO (PYHAAMEHTAIbHBIM.

Hacrosas nporpaMma o MmareMaTuke OTpaskaeT HOBbIE TpeOOBaHMUSI, IPEIbIBIISIEMbIE K
MaTeMaTHYeCKOMYy OOpa30BaHHUIO COBPEMEHHBIX OakanaBpoB. Ee xapakrepu3yer mpukIiagHas
HAIpaBJIEHHOCTh M OpHUEHTAlUsi Ha OOyueHUE CTYIEHTOB MCIIOJIb30BAHMIO MAaTEMaTUYECKUX
METOJIOB ITPH PEIICHUH MPUKIAIHBIX 33/1a4.

OOmmii Kypc MaTeMaTHKU sBIsieTCS (YHIAMEHTOM MaTeMaTHYecKOro OOpa3OBaHHSA
Oakanaspa.

3aia4uu U3y4eHUs AUCUUILINHBL

- pPa3BUTHE JOTHYECKOT0 U AITOPUTMHYECKOTO MBIIILICHUS;

- OBJIaJICHHE OCHOBHBIMH METOJJaMH UCCIIEJOBAHMS U PEIICHNUS MaTEMAaTUYECKUX 33/1a4;

- OBJIaJICHWE OCHOBHBIMHM YHUCIICHHBIMH METOJaMU MATEeMAaTHKH M WX MPOCTEUIITUMHU
peanuzanusiMu Ha OBM;

- BBIPa0OTKY YMEHHsI CaMOCTOSITENIBHO pAaCHIMpPATh MaTeMaTHMYeCKWe 3HaHUS |
MPOBOAMTH MAaTEMATUYECKUI aHAIN3 IPUKJIIAJAHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo TMCHUIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHO MPorpaMMbl

Huctunnmaa Marematika BXOJUT B 00s3aTeNbyl0 YacTh ydeOHOTO TIUIaHa
00pa3oBaTenbHOI MPOrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOAWMBbI  3HaHMA  (YMEHUS,  BIAJCHHS),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUTUINH/ TPAKTUK:

OcBoeHune JaHHOU JUCIUIUIMHBI PEANO0JIaraeT, YTO B pe3ybTaTe NU3YUYEHUs IIKOJIbHOTO
Kypca MaTeMaTHKU OOy4aronuiicss uMeeT cOPMUPOBAHHOE MPEACTABICHIE O MaTeMaTHKE Kak
YHUBCPCAJIbHOM A3BIKC HAYKH, 00 naeax U METoaax MareéMaTHUKU, BJIAJECT MAaTEMATHUYCCKUMHU
3HAHUSIMU UM YMEHUSAMH, COOTBETCTBYIOIIMMU DenepaibHOMY KOMIIOHEHTY T'OCYIapCTBEHHOIO
cTaHjaapTa o01iero oopa3oBaHus, IMEET Pa3BUTOE JIOTUYECKOE MBIIIJICHHE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 0071a/1aeT BHICOKUM YPOBHEM aTOPUTMHUUYECKOUN KYIbTYPHI.

3HaHUA " YMCHH, YCBOCHHBIC B INPOLHECCE M3YUCHUA MATEMATUKU HGO6XO)II/IMI)I I
OCBOGHUS IPYTUX AUCHHUIUINH €CTECTBEHHOHAYYHOTO U MPO(heCcCHOHATBHOTO IIUKIIOB.

3HaHus (YMeHHUs, BIaJIeHHs ), TOJyYeHHbIE IPU M3YUYEHUH JAHHON AUCHUIUIUHBI OyayT
H€O6XOJII/IMI)I AT U3YUCHUA }II/ICI_[I/IHJ'II/IH/ IIpaKTUK:

®dusuka

HauepraTenbHas reoMeTpus 1 KOMIBbIOTEpHast Tpaduka

ConpoTuBieHUE MaTEPUATIOB

WmxeHnepHoe o0ecriedeHrne CTPOUTENbCTBA (T€0Ae3Hsl, TeOJIOTHS)



WmxeHepHbIe CUCTEMBI U 000pyI0BaHHE 3aHUI

OCHOBBI apXUTEKTYPBI U CTPOUTEIbHBIX KOHCTPYKLIUI
CrpoutenbHas Gpu3nka

CrpounrenbHble MaTEPUAIIBI

ITonroroBka k ciade u cjada rocyapCTBEHHOTO SK3aMEHA
TeopeTnueckas MEXaHUKa

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare 0cBOCHHUS TUCIUILINHBI (MOyns) «MareMaTHkay 00y4arouIuiics J0KeH
00J1a/1aTh CIEAYIOUUMHU KOMITETEHIIUSIMU:

Kon unaukaropa

I/IH,[[I/IKaTOp JOCTHIXXCHHUA KOMIICTCHIIMH

OIIK-1 CriocobeH pemaTh 3a1a9u IpodeCCHOHATBHON ASSITSILHOCTH HA OCHOBE UCITOJIb30BAHUS
TEOPETUYECKUX W TPAKTHYECKUX OCHOB ECTECTBECHHBIX M TEXHHUYCCKUX HAyK, a TaKKe
MaTEMaTHYECKOT0 anmapara

OIlIK-1.1

Omnpenensier XapakTepUCTUKU (U3NYECKOTO M XUMHYECKOIro Ipolecca
(s1BIIEHMST), XapaKTEPHOT'O [UI1 00BbEKTOB NMPO(HeCCHOHAIBHON AEATENbHOCTH,
Ha OCHOBC TCOPCTUICCKUX U SKCIICPUMCHTAJIbHBIX I/ICCJICZIOBaHI/Iﬁ

OIIK-1.2

HCHOHLSyeT TCOPCTUUCCKHUEC OCHOBBI TCXHUYCCKUX HAYK JISI MPUMCHCHUA
MHHOBAIIMOHHBIX TEXHOJIOTHI Ha PCATBbHBIX CTPOUTCIIbHBIX 00BEKTOB

OIIK-1.3

Pemaer wHXeHepHBIE 3aJadyd € IOMOIIBIO MAaTeMAaTUYECKOro armnapara
BEKTOPHOW anreOpbl, aHaIUTHUYECKON TIeOMeTpUM M MaTeMaTHYecKOro
aHaian3a

OIIK-1.4

Pemaer teopernueckue 3amaun B 0OJACTU TEIUIOTEXHHMKH, THUAPABIUKU,
TEIIOMAacCOOOMEHA, CTIOJIBb3Ys (hyHIAMEHTAIbHBIC 3HAHUS




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mmas Tpya0eMKOCTh AUCIUIUTMHBI cocTaBisieT 10 3adyeTHpix equnun; 360 akama. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padorta — 185,1 akan. yacos:
—ayauTopHas — 176 akaj. yacos;

— BHeaynutopHas — 9,1 aka. yacos;

— caMmocrosTenbHas pabora — 103,5 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJrOTOBKA K Kk3ameny — /1,4 akan. yac

dDopMa aTrecTaluu - 3K3aMCH, 3a4€T

AynutopHast g
o | vonraxTHAs pabora E 3 ®dopma TeKyIero
= s & Bu KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) g A . P Kon
S 3 © | caMoCTOSATENBHOW |  yCIIeBaEMOCTH U
JHACUIHTLIAHBL 3 [ . | xommeTenun
@) g £ padoThI MIPOMEKYTOYHOM
Tlex. mab. | MpakT. zZ aTTecTalyy
3aH. 3aH. O &
1. Jluneiinas anrebpa
- IIOJITOTOBKA K
MPaKTUIECKOM IIpoBepka
b 3aHATHIO Y HH I/I]fI/I Ell)JILHLIX OIK-1.1,
1.1 Onpenenurenu u ’ JIBHILY N OIIK-1.2,
4 2/1,21 - BBITIOJTHEHUE 3aJaHui,
MaTpHIIBI OIIK-1.3,
WH/IMBUAYAIBHBIX | KOHCYJIBTAIMU MO
OIIK-1.4
JIOMAIIHUX pemenuro /13 1
3aJaHuN
- IIOJITOTOBKA K
MIPAKTUIECKOMY ITposepka
. OIIK-1.1,
1.2 CucreMsl JHHEHHBIX 1 3aHATHIO, WHANBUAYATbHBIX OIK-1.2
anreOpanveckux 3 4 - BBITIOJIHEHHE 3a7aHui, OHK-1.3’
ypaBHEHHI WH/IMBUAYAIBHBIX | KOHCYJIBTAIMU MO OHK-ll 4’
JIOMAIIHUX pemenuro /13 1 '
3aganuit M]3 1
[IpoBepka
- TIOJITOTOBKA K WHAUBHUIYaJTbHBIX OIIK-1.1,
1.3 JIuueiinrie 3 43U MPaKTHYECKOMY 3aJIaHNH, OIIK-1.2,
MIPOCTPaHCTBa 3aHATHIO, KkoHCynbTHpoBanue | OIIK-1.3,
AKP 1 mo /13 1, OIIK-1.4
nanucanne AKP 1
HWroro no pazaeny 10 10/4,21
2. DIIeMEHTEI BEKTOPHOMU
anreOpbl W aHAJTUTUYECKOM
TCOMETPHH
- IIOJIFOTOBKA K
MPAKTHYECKOM
2.1 BexropHas anrebpa: p Y- KoHCynpTamuu o | OIIK-1.1,
N o 3aHATHIO,
JINHEWHBICE W HEIIMHCHHEIC pemernto /I3 Ne2,|  OIIK-1.2,
1 5 15 - BBITIOJTHEHHE
omepany HaJ BEKTOpaMHU HBILYATBHBIX - IpoBepKa OIIK-1.3,
U MX CBOMCTBA. Y pemenus AKP Ne2 OIIK-1.4
JIOMAITHUX

3amanuii /13 2




= BBIIIOJTHCHUEC

AKP Ne2 u AKP
Ne3 «BekropHasi | - KOHCYNBTALUU IO OMK-1.1
2.2 AHanuTHyeckas anrebpa u pemenuto MJI3 Ne2, OHK-ll 2’
TeOMETpHsl Ha TUIOCKOCTU H 5 1 14,2 | anamuTHyeckas - IpOBEpKa OHK-1.3’
B IIPOCTPAHCTBE reOMETpPHL. peuenus AKP Ne2, OHK-lI 4’
Juddepenuuans Ne3 '
HOE UCUHCIIECHHE
DOII»
HUroro no pasaeny 10 2,5 14,2
3. BBeneHue B MaTeMaTHICCKUIA
aHanu3
- KOHCYJIbTaIlH 110
31 Tpesen " pemennro M3 Ne3, OHK-l.;,
HOIPEPHIBHOCTs  (yHKIHH 6 3 - BBIIOJIHEHHE - IpOBEpKa OIIK-1.2,
OLHOI TIePeMEHHOI AKP Ne4 , 113 3 | pemenust AKP Ne4 | OIIK-1.3,
a P (4acTp — mpenensl, OIIK-1.4
HeTpep.)
Hroro no pazaeny 6 3
4, JuddepenuuansHoe
ucyrucieHne (QYHKIMH — OJHOM
HIEpEMEHHOI
41 Omnpenenenue CaMOCTOsITEIbHAs
MPOU3BOIHON (DYHKIMH B pabota c - KOHCYJBTAIIH 11O
TOYKE Juddepenuman matepatypoii — |PECTHO VI3 Ned,
ero ‘ TEOMET] pl/lqeL:;KHi; KO}:-ICI?EI:KT - Mposepka OIK-1.1,
r P . 5 0.5/11 3 pemennss AKP Ne5 OIIK-1.2,
N PHBOZAIIL MIPOU3BOJTHBIE), OIlK-1.4
MTPOU3BOIHOMN. IIpaBuna MOHATHIO
(b depeHpOBaHUST u TIPOM3BOTHOW - 1posepia
" ’ KOHCIIEKTa
TabJIHIIa TPOU3BOIHBIX - BBITIOJTHEHUE
AKP Ne 5
BemonHerane AKP | koucynmsTanmm mo
Ne5 «BekropHas |pemenuro M3 Ned,
(2 S onsipan | o | on
P P o aHanutudeckast | pemenns AKP Ne5 OIIK-1.2,
3aJ]aHHBIX GbyHKIUH. 5 221
Torapudmuucckoe TEOMETpHSL. (dactp — OIIK-1.3,
o qf)e CHLPOBAHIC Juddepennyans HOCTPOEHUE OIIK-1.4
A PEHIIP HOE HCUUCIICHHE rpadukoB
DOID» (hyHKUUH)
OIIK-1.1,
4.3 Dx3ameH 9K3aMeH 83?:15'
OIIK-1.4
Wroro no pazneny 10 2,5/31
Uroro 3a cemectp 36 18/7,21 | 14,2 JK3aMeH
5. HuterpanbHoe HCYUCICHUE
(hyHKIMY OJHOH NTepeMeHHOM
5.1 [TepBooOpaznas - KOHCYJIBT. TIO pelll.
GbyHKIMS. BHHOHHJS.:?C AKP W3 NesS, OIIK-1.1,
Heonpenenennsiit 05 0.5/0.11 i - - pOBepKa OIIK-1.2,
UHTErpaJl 1 €ro OCHOBHBIE ' T (ICOTIPCACIICHIEL peuenus AKP Ne6 OIIK-1.3,
CBOICTBa. Tabauua 1 OTIPE/ICIICITHEIH (gacTtb — HEMoCp. OIIK-1.4
HeonpeaeTIeHHbIX uHTerpam HHTETP.)
- Bomonnerme | KOHCYIIBT. TIO per.
W3 NeS, OIIK-1.1,
5.2  OcCHOBHBIE = METOIbI 05 Ui «He(f;[K: ]:‘J'IiHHH - IPOBEpKa OIlK-1.2,
UHTETpPUPOBAHUS ' o I; ZEIEHeHHbIﬁ peuenuss AKP Ne6 OIIK-1.3,
pex (4acThb - METOIBI OIIK-1.4
HHTETpam)

HUHTETPUPOBAHMST)




53 OnpeneneHHblii
HHTETpal. 3amaun,

- BBIIIOJITHCHUEC

NPUBOJAIINAE K IOHITHIO AKP Neb - KOHCYJIBTALlUU IO OIIK-1.1,
OTIpEJICIICHHOTO MHTErpaa. - pemennto I3 Ne5,|  OIIK-1.2,
0,5 1/11 «HeonpenenenHbl
Dopmyna N N - IpOBEpKa OIIK-1.3,
Hetorona-Jlefi6ruIa. W ONPCICICHHABI | i orist AKP Ne6 | OTTK-1.4

CBolicTBa. MeTtoapl HHTCTpalL. »
MHTETPUPOBAHS
Wroro no paszneny 15 2,5/2,11
6. Juddepenmmansaoe
HCYUHNCIICHHE (hyHKIUK
HECKOJIbKHX ITePEeMEHHbIX
CaMOCTOSITEIbHOE
6.1 Onpenenenue H3yUYCHHE
OCHOBHBIX MOHATHH. JIUTEPATYPBHIL: OIIK-1.1,
Tlpenen ¥ HeENpephIBHOCTH 75 1006511 15 HaIHCaHHe MpOBEpKa OIlK-1.2,
OHII. OcHOBHBIE CBO¥CTBa ' ’ KOHCIIEKTa KOHCIIEKTa OIIK-1.3,
(hyHKIUH, HENPEPHIBHBIX B «CgoticTBa OIlK-1.4
3aMKHYTO} o0nactu. (dyHKIMH,
HETPEPhIBHBIX B
3aMKHYTOH
6.2 YacTHble TIPOU3BOHBIC
u MIPOM3BOIHAS o -
HaIpaBJICHUIO. koHcynbTHpoBanue | OIIK-1.1,
KacarenrHast mIOCKOCTh M 5 701 15 BoinosiHeHne AKP | no pemenuro N3 OIIK-1.2,
HOpMallb K TOBEPXHOCTH. Ne7 «@HIT» Ne6, OIIK-1.3,
T'eomerpuueckuii  cMbICI - IpOBEpKa OIIK-1.4
muddepennunana. [IpuszHak pemerus AKP No7
U PepeHIIUPYEMOCTH.
6.3 IIpousBoaHas CIIOKHOMN i
Sg:;:;:;HHe qaCTHM; koHcynbTHpoBanue | OIIK-1.1,
ﬁl(/)[g)j)ﬂirz;ﬂunanu BBICIIUX 6 10/31 | 6,3 BH;Z;%?;E%/:KP o peLlI;;IgI’ i0 M]3 83?_1%:
updepenposanue - MPOBEpKa OIK-1.4
ﬁleﬂq;(}il)op ’ 3aJaHHbIX pemerns AKP Ne7
Hroro no pazaeny 18,5 27/11,5U| 36,3
7. WHTerpanpHOE WCYUCIICHUE
GbyHKIMT HECKOJIBKHX
TepeMEHHBIX
- OATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,
7.1 JIBoWiHOW wWHTErpan u - BBIIIOJIHEHUE | - KOHCYJIBTAINH 110
€ro OCHOBHBIC CBOWMCTBA. N3 Ne7 pemennto /13 Ne7,
Caenenue JIBOITHOTO «Kparnbie - nposepka 13
UHTErpajla K IOBTOPHOMY HHTErpably», Ne7, OIIK-1.1,
uHTerpairy. Teopema o 4 05 - -IpOBEPKA OIIK-1.2,
cpenHeM 3HAYEHUH. ' CaMOCTOSITENIEHOE KOHCIIEKTa OI1K-1.3,
3ameHa NIEPEMEHHBIX, H3Yy4YECHHE «CaoticTBa OIlK-1.4
TEePExXo. B JIBOMHOM JIUTEPATYPBI: JIBOMHBIX U
UHTETpalleé K MOJSPHBIM KOHCIIEKT TPOMHBIX
KOOpJMHATaM. «CsolicTBa HUHTErpajioB»
JIBOMHBIX U
TPOMHBIX

HUHTCETPaJIOB»




7.2 TpoiiHOH wWHTerpanm u

ero caoiictBa. CaeneHue
TPOMHOTO  HHTETrpana K - IOATOTOBKA K
MIOBTOPHOM HHTETpaly. MIPaKTUIECKOM
3aMeHla)1 Y e eMEHpHLIz b 3aHATHIO - KOHCYJIBTAIIH 110 OIK-1.1,
Iepexo, B P T OI71HON; 3 - BI)IHOJ'IHGI-;I/IG pemerio MJI3 Ne7,| - OIIK-1.2,
HHIT)er gﬂ . P . VI3 Ne7 - mposepka NJI3 OIIK-1.3,
P : No7 OTTK-1.4
ITUHIPUYECKUM u «Kpatnbie
chepuaeckum WHTETPaIbD»
koopauHaram. Ilonstue o
MHOTOKPATHBIX HHTETpaJlax
- nposepka UJ13
Ne7,
T BRIIOTHCHIE | HhoBepka yuebHoit
W13 Ne7 posepka yq
«KpatHeie KapTl
7.3 Teomerpuueckue «Ipunoxenus OIIK-1.1,
HHTETPAIbD»,
MEXaHUYECKUE KpaTHBIX OIIK-1.2,
7 4 - COCTaBJIEHUE
MIPUIIOKEHUS KpaTHBIX OHOM KaPTHL HUHTETPaJIoB) OIIK-1.3,
HHTETPAJIOB. 1 P N3 Ne 7, yueGHast OIlK-1.4
«IIpunoxenus
Kapra
KpaTHBIX
«[Ipunoxenus
HUHTETPAJIOB»
KpaTHBIX
HWHTETPATIOB»
OIlK-1.1,
7.4 Dx3ameH DK3aMeH OIIK-1.2,
OI1K-1.3
HWroro no pazneny 14 45
Hroro 3a cemectp 34 34/13,61| 36,3 DK3aMeH
8. OOBIKHOBEHHBIE
JuddepeHanbHble YypaBHEHUS
8.1 OOBIKHOBEHHBIC
muddepeHaibHbIe
ABHEHUS TIEPBOTO -
P p o BoinosiHeHHEe AKP
nopsinka. I'eomerpudeckuit koHcynpTHpoBanue | OIIK-1.1,
No8 «1Y. Teopus
CMBICTT . no pemenuto NJ13 OIIK-1.2,
1 3 8 BEPOSITHOCTEH.
T epeHInaIbHOTO Neg, OIIK-1.3,
MaremaTHueckast
YpaBHEHHUS IIEPBOTO - IpOBEpKa OIIK-1.4
CTaTUCTHKA
HopszKa. Mertonsl pemerns AKP Ne§
penieHust
JudepeHInaTbHBIX
- COCTaBJICHUE
KoHcnekTa «1Y -
BBICHIMX KOHCYJIETHPOBaHUE
8.2 1Y BbICIIUX MOPSIKOB, Y P OIlK-1.1,
MOPSIKOB, o pemenuto NJ13
CBOJSIIMECS K MEPBOMY 1 OIIK-1.2,
CBOJISIIIIUECS K N8,
HOPSAKY OIIK-1.3
IEPBOMY», - MpoBepKa
- BBITIOJIHEHHE KOHCIIEKTa
AKP Ne8
8.3 Jluneiinbie
g dhepeHnuaIbHbIe
ypaBHEHHs N-TO MOpsIKa.
JIunelinoe OJTHOPOJIHOE
YpaBHEHHE.
OyHIaMeHTaTbHAS - BBITIOJTHEHUE -
cucTemMa pELICHUH. AKP Ne§8 «/1Y. | xkoHcynbTupoBanue OIK-1.1
Onpenenurens BpoHckoro. 1 Teopus o pewmenuto NJ13 OHK-1.2’
HeomHoponHoe nuHeliHOe BEPOSITHOCTEH. Neg, .
OIIK-1.3
ypaBHenue (JIHAY), Bun MaremaTnyeckas - IpOBEPKaA
obmero penreHus. Metox CTaTHCTHKA» KOHCIIEKTa
BapHalMd HPOM3BOJIBHBIX
MOCTOSIHHBIX.
Jluneiinoe ypaBHEHHE C
MOCTOSIHHBIMH
koo unmenTamu
Hroro no pazaeny 3 3 8




9. DJIeMeHTHI
BEPOATHOCTEN
MaTeMaTHYeCKON CTaTUCTHUKH

TEOPHU

u

KOHCYJETHPOBaHUE
no pemenuto M3
Ne9,
- BBIIIOJIHEHHE - HpoBepia OIK-11,
9.1 DIEMEHTBI 1 4/1.41 6 |AKP Ne9 «Teopus pemerus AKP Ne9 OIIK-1.2,
KOMOMHATOPHKH BEDOSTHOCTEI. » - OIIK-1.3,
P ’ KOHCYJIbTHPOBaHHUE OIlK-1.4
no pemenuto M3
Ne9,
- IpOBepKa
pemrennss AKP Ne9
9.2 Anredpa  COOBITHIA. i
feizligf:;c{z:ﬁ(’)e u - BITOMHeHHe | oY IPTHPOBAHHC OIK-1.1,
o o pemenuto NJ13 OIIK-1.2,
oot I el N IR I UK R I
AKI;I/IZ([)MaTI/IKa b T€O I/II/I b . " MpOBepKa OlK-1.4
2 p pemerns AKP Ne9
BEPOSTHOCTEH.
9.3 TeopeMbl CIOXKEHUS U i
;]ZH(;):T(:;ZI:I; S(;)C(J)1 O;Hiz - BhiMONHeHHE | o Y PTHPOBAMIE OIK-1.1,
POATHOCTD. PMY. 1o pemenmio M3 | OIK-1.2,
MOJTHOM  BEPOSITHOCTH U 0,5 1 AKP Ne9 «Teopust N9 OIK-1.3
dopmyna bBaiteca. Cxema BEPOSITHOCTEH " -
- IPOBEpKa OIlK-1.4
Beprymnyn, npuOMKEHUS
peuenust AKP Ne9
Jlantaca u Ilyaccona.
9.4 JuckpeTHbIe u
HeTpephIBHBIE  CITyJaiiHbIe -
BeJIMUUHEL Pan u GyHKIMs koHcynpTHpoBanue | OIIK-1.1,
- BBIIIOJIHEHHE
pacnpeneneHus " 5 8 | AKP No9 «Teopus | T PEMIEHMIO na3 OI1K-1.2,
[JIOTHOCTb. Be OH;HOCTCﬁp N No9, OIIK-1.3,
MaremaTnyeckoe p ’ - IpOBEpKa OIIK-1.4
OKUJIaHHUE U JUCIEPCHUs, pemerns AKP Ne9
HayaJbHbIE U [ICHTPAIbHEIC
9.5 W3BecTHbIC -
pacmpeneneHuss U HX - BeimonHenne Kp | KOHCYIBPTHpOBaHNE OIIK-1.1,
YHCJIOBLIE 1 49 NoO «Teopms no pemenuto NJ13 OIIK-1.2,
XapaKTePUCTHUKL. ' se 'O;ITHOCTP;IZ N Ne9, OIIK-1.3,
HopmanbsHoe p ’ - IpOBEpKa OIIK-1.4
pacrpenesieHue. pemennss AKP Ne9
9.6 MHoromepHbIe -
CIIy4aiHbIe BEJIMYMHBI. koHcynpTHpoBanue | OIIK-1.1,
- BBITIOJIHEHHE
DyHKUUKA paCTpEIEIICHHS, 2 6/411 AKP No9 «Teopus | 1O PELICHHIO na3 OI1K-1.2,
CBOMCTBA. Yucnoseie Be OH_THOCTeg N Ne9, OIIK-1.3,
XapaKTEPUCTUKH. p - IpOBEpKa OIIK-1.4
DIeMEHTHI TEOPHH pemerus AKP No9
9.7 OCHOBHBIE IIOHATHS,
rerepabHas - BBITIOJIHEHHE i OIIK-1.1,
COBOKYITHOCTh M BBIOOpKA. VI3 « KOHCYJIbTHpOBAHME | - (- 775
CTaTUCTHYECKHE  OLIEHKH 3 7/41 20,1 o pemrenuto /13 .
Maremarnueckas OIIK-1.3,
rnapameTpoB Nel0, Nell, Nel2,
CTaTUCTUKA» OIlK-1.4
pacnpenenenusi. TodeuHsle Nel3
Y MHTEPBAJILHBIC OLICHKH.
9.8 Kpuruueckass o0yacrsp,
mﬁﬁgin BH?:;I/II/II\:Z;E? 7 BRITOJHCHIE KOHCYJ'IBT-I/IpOBaHI/Ie OIK-1.1,
Kpurepuii coryacus 8 8/41 W13 « no pemenuto M3 OIK-1.2,
Maremarudeckas OIIK-1.3,
[Mupcona mnst TumoTessl o Nel0, Nell, Nel2,
CTaTHCTHKA» OIIK-1.4
HOPMaJIbHOM Nel3
pacnpeieneHuH
OIIK-1.1,
9.9 3auer OIK-12,
' OIIK-1.3,

OIIK-1.4




Hroro no pazaery 15 33/14,4U| 45
Uroro 3a cemectp 18 36/14,41| 53 3auéT
Hroro no aucumruinye 88 88/35,2 103,5 9K3aMeEH, 3a4eT
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHHE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1n. 34 Tlopsigka opraHW3alliil M OCYIIECTBJICHHS JCATEIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu npoBeeHUN Y4EOHBIX 3aHSATHH 0OECIIEYMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLICHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM ASITETbHOCTH BBITYCKHUKOB U IOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
00-pa3oBaHUs, Ha peau3alli0 KOTOPBIX JOJKHA ObITh HallpaBlIeHa M30Mpaemasi TeXHOJIOTHS,
Co-JiepKaHue, KOTOpOe MPEACTOUT MepeaaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHA OYJeT UCII0JIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpamumuonHsle oOpa3oBaTeNbHbIE TeXHOJIOTHH. OpraHuzanus 00pa30BATEIBLHOTO
mpo-liecca, MpelrnoyiaraeT MNPSMYH TPAHCISIIUIO 3HAHUW OT TMpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MWIUIIOCTPATUBHBIX METOJOB OOy4YeHUS).
YueOHasi 1eATeNb-HOCTh CTYJIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPaBUIIO, PEMPOAYKTUBHBIH
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[OCIENOBaTeIbHOE H3JIOKEHHE Marephaia B
JTUCITUIIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAINHOTO PEIIEHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJ€HTOB, HANIPABJICHHYIO HA BbIPAaOOTKY KOHIEMIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpPEJEeHHEe NPUHLUIOB U METOAMK PpeIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcHOBHBbIE TUIIBI IPUMEHSEMBIX HAMH B 00pa30BaTEIbHOMN JIEATEIbHOCTH TPOEKTOB!

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajgad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE PEe3yIbTaTOB, BBIBOJBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEAYIOUIMX BapHaHTaX — ra3era K UCTOPUYECKH 3HAYUMOMY «MaTeMAaTHUYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WupopMalMOHHBI MPOEKT — y4eOHO-TIO3HABATENIbHAS JEATEIBHOCTh C  SIPKO
BBIPAXCHHON 3BPUCTUUECKON HAMPABICHHOCTHIO (ITOUCK, 0OTOOP U cUCTeMaTu3anus HGopMaun
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIUel, ee aHAIU3 U
0000111eHIE 1, HAKOHETI, TPE3EHTAIINS IO TPAKTUYECKOMY MTPUIIOKEHUIO).



4. WMHpopManmOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TeXHOJMOTHH. OpraHuzamus
00pa30BaTeNLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeLUAIN3UPOBAHHBIX MPOIPAMMHBIX Cpell U

TEXHUYECKHUX CPEACTB paboThl ¢ wuHPOpMammer (MHPOPMAIMOHHYIO Cpely YHUBEPCHTETa
MOOJYC MOODLE).

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUIITIMHBI (MO/YJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. IIunaue B. C. Beicmias matemaruka: yueOnuk / B.C. IllunaueB. — Mockga:
NH®PA-M, 2019. — 479 c. — (Bsiciiee obpa3zoBanue). — WWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - TexcrT: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716. — Pexum jgocrtyma: [uis  aBTOPHU3.
II0JIB30BAaTENCH.

2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypueBa ; mnoxn pexn. JL.H.XypGenko, I'.A.Hukonosoil.— Mock-Ba:

NH®PA-M, 2019.— 496 c¢.— (Bwicmiee oOpa3oBanue: bakanaBpuar). - ISBN
978-5-16-102130-9. - Tekcr: AJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum gocrtyma: [uis  aBTOPHU3.
II0JIB30BAaTENEH.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Teopwust BepoSATHOCTEN U MaTeMaTUYECKas CTATUCTHKA: YueOHoe mocobue / bu-prokosa
JL.T., boopux I'.'H1., Marees B.U., - 2-¢ u3n. - Mocksa: HUI[ MH®PA-M, 2017. - 289 c.
(Boiciiee o6pazoBanue: bakanaspuat) ISBN 978-5-16-011793-5. - Tekcr: anexktponHsIil. - URL:
https://new.znanium.com/catalog/product/370899.—  Pexxum  jgoctyma:  uis  aBTOPH3.
I10JIb-30BaTENEH.

2. Marematuka B mpuMepax W 3aga4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonona, C.H. Hypuea. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpa3oBanue: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anek-TpoHHbIid. — URL: https://new.znanium.com/catalog/product/989802.— Pexum mocty-ma:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

3. Manko, [1.E. Briciias maremaTuka B ynpakHeHUsX 1 3a1a4ax. (B 2-x gacrtax) [Tekct] /
I1. E. Jauko, A.T.Ilomos, T.S.KoxeBuukoBa. - M.: Beicmas mxkoma, 1986-2009. ISBN:
978-5-488-02201-0. - 60nee 1000 miT.

duxtenrosbil, [.M. OCHOBBI MaTEeMaTHYECKOTO aHaiu3a: yueOHuK: B 2 dacTsax / .M.
®uxtenromnbl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TekcT : 2NMEKTPOHHBIN // DIEKTPOHHO-OMOIHOTEUHAS
cucrema «Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/112051 . — Pexwum mocry-na:
JUIS1 aBTOPU3. MOJIb30BaTEIIEH.

4. ®uxrteHroibll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHuK: B 2 yacTsax / [.M.
®uxrtenronsll. — 10-e m31., crep. — Cankr-IlerepOypr: Jlans, [0. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TeKcT: 37€KTPOHHBIN / DIEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlaub»: [caiit]. — URL: https://e.lanbook.com/book/115730 (mata oOpaiueHus:
06.10.2019). — Pexwum nocTyna: Juist aBTOPH3. TOJIb30BATEIICH.

5. [llumaueB B. C. 3agaunuk mo BeiciicH Maremaruke: y4e6. mocobue / B.C. Ilumayes.
— 10-e u3zn., crepeotun. — MockBa: UHOPA-M, 2020. — 304 c¢. — (Beiciiee



oOpazoBanme). - ISBN  978-5-16-101831-6. — Tekcr: onektponsbii. — URL:
https://new.znanium.com/catalog/product/1042456

B) MeTonuyeckue ykazaHus:

1. AbpamoBa, .M. DnemeHTh BEKTOPHOH anreOpbl M aHATUTUYECKOW T€OMETPHH:
Metoaunueckue yka3anus st CTyieHToB | kypca Beex crienpansHocTei. — MI'TY, 2008. — 16 c.

2. AkmanoBa, 3.C. Heonipenenennsiii unterpai: Terpanb-koncnekt — MI'TY, 2008. — 23
c.

3. Baxpymea, M.A. Kpueie u mnoBepxHoctn 2 mnopsnaka. [lomspHas cucrema
koop-auHart. [Ipaktukym — Marauroropck: 'OY BITO «MI'TY um. I''1. Hocoay, 2009. — 19 c.

4. Topsiuea, H.A. Teopust QpyHKIIUH KOMIUIEKCHOTO NEPEMEHHOr0: MeToaudecKue
yKa3aHWsl U BapHaHThl WHIWBHUIYaJIbHBIX 33JaHUN Ui CTYJCHTOB BCEX CIEHUAIBHOCTEH —
Marnurtoropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIN UHTETPANL: METOIUYECKUE YKA3aHUS ISl CTYIEH-TOB —
Marnurtoropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 12 c.

6. ['pauesa, JI.A. DnemMeHThI THHEHHOW anreOpbl, BEKTOPHOH anreOpbl U aHATUTHIECKOM
reoMerpun: YuebHnoe nocobue. - Marauroropck: 'OY BITIO «MI'TY um. .. HocoBay, 2010 —
63 c.

7. I'yruna E.M. JlabopatopHblii pakTUKyM MO cTtatucTuke ¢ npumenennem EXCEL:
Meron. yka3. [uist 1a00paTopHBIX pabOT MO MATEMAaTHYECKOW CTaTUCTHKE.- MarauToropck: 'OY
BITIO «MI'TY um. I'.1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonmnueckuii ananms: MeToandeckue yKa3aHus U BapUAHTHI 3a1aHIH
JUTSL CAMOCTOSITENILHOM pabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObITHs U BepOSITHOCTE. YacTh 2: MeTo. ykas. - MarHuTOTOpeK:
'OV BIIO «MI'TY um. I''1. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. TlpowsBomnas wu muddepennman QyHkmun. [IpakTukym.-
Marnuto-ropck: 'OY BIIO «MI'TVY um. I'.1. Hocoay, 2010. — 38 c.

11. Masuenko E.Il. MccnenoBanue ¢yHKIuid u nocrpoeHue rpadpukon. [IpakTukym. —
Marnutoropck: I'OY BIIO «MI'TY um. I''M. HocoBay, 2011. —20 c.

12. CaBymkmna H.®. KomOunaropuka. CoOwsitue wu BeposiTHOCTE. Yacte |
KombOunaropuka. Anrebpa coObiTuii: Metoa. ykasaHus mo aucuuruinHe «MaTematukay Uit
cTyaeH-ToB | kypca Bcex cnenmanbHocTei. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:



') DIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeomnpeneneHHblld HHTETPANL: OT TEOPUHU K MPAKTHKE [ DIEKTPOHHBINA
pe-cypc]: yueonoe nocobue / 3. C. AkmanoBa ; MI'TY. - Maraurtoropck: MI'TY, 2015. — 1
3JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123
520/1304.pdf&view=true. — MakpooObekT. — CBeaeHus nocTynHbl Takke Ha CD-ROM.

1. AnanmTHyeckas reoMeTpus [DnekTpoHHblid pecype]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3sosa, O. B. Ilerposa; MI'TY. — Marautoropck, 2010. — 114 c. :
TaoJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpooOBbEKT.

2. AaucumoB A. JI. Marpunpsl. Onpenenurenu. CUCTeMbl JTMHEHHBIX aareOpanvecKux
ypaBHEeHHMI [ DeKTpoHHbIN pecype]: yueOHoe ocobue / A. JI. Auucumos, T. A. bonna-penko, I
A. Kamenesa ; MI'TY. - Maruutoropck: MI'TVY, 2017. - 1 snekrpon. ont. auck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. - MakpooonekT. - ISBN 978-5-9967-1000-3.

3. boumapenko T. A. HHrerpanpHOoe HCUYUCIEHHE (QYHKIUHU OJHOW TEepeMEHHON
[Dnek-TponHbIid pecype] : yueObHoe mocodue / T. A. Bonmapenko ; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
511/3342.pdf&view=true. - Makpoo6bekrt. - ISBN 978-5-59967-1001-0.

4. bymerueBa C. B. Maremartuka: mpenesibl W HENPEPHIBHOCTh (QYHKIIHMH OJTHOM
nepemeH-HOM. [IpakTukym [DnekTpoHHbIi pecypc]: yuednoe nocobue / C. B. Bynbruera; MI'TY.
- Marnaurtoropck: MITY, 2017. - 1 osaekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138
500/3338.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1002-7.

5. beikoBa M. B. [luddepenunansusie ypaBHEHUs [DIEKTPOHHBINA pecypc] @ yueOHoe
noco-6ue / M. B. beikoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marauroropck: MI'TY, 2012. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119
343/1045.pdf&view=true. - MakpooObeKT.

6. UzocoBa JI. A. OCHOBBI MaTeMaTHIECKOTO aHalM3a [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocodue. Y. 1. luddepenunanpuoe ucuncienne GpyHkiuu oguoi nepemennoit / JI. A. M3ocosa,
JI. A. T'paueBa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 anekrpos. ont. nuck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123
913/1400.pdf&view=true. - MakpooOBbEKT.

7. Koporeukas B. A. ®yHKINMH HECKOJIBKHUX MEPEMEHHBIX [DIIEKTPOHHBIN pe-cypc] :
yuebHoe ocodue / B. A. Kopotenikas, 1O. A. M3Bekos ; MI'TY. - Marauto-ropck : MI'TVY, 2015.
- 1 AIIEKTPOH. OIIT. TIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121
202/1164.pdf&view=true. - MakpooOBbEKT.

8. Teopus BeposTHOCTEH U MaTeMaTH4YecKasi CTAaTUCTHKA: 3JIEKTPOHHOE yuyeOHoe mocodue
U MPaKkTUKyM ¢ JabopaTtopHbIME paboTamu [DnextponHsii pecypc] / A. B. Uzocos, JI. A.
N3ocoBa, JI. A. I'pauesa, E. M. I'yruna. -MaFHI/ITOFOpCK :MI'TY, 2013. - 1 35ek-TpoH. OIT. JUCK
(CD-ROM). URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’>name 931.pdf&show=dcatalogues/1/11189
48/931.pdf&view=true. - MakpooOBEKT.



IIporpammHoe o0ecnieuenune

HaumenoBanue .
1o Ne norosopa Cpox aeicTBus JIMLIEH3UU

MS Windows 7
Professional(us  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms |-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOIHO PacCIpOCTPaHIEMOE OECCPOYHO
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0OCCCPOUYHO
MS Office 2003 |y, 135 41 17.09.2007 Gecepouto
Professional
Bbpaysep Yandex [cBoGoaHO pacmpocTpaHsieMoe OECCPOYHO
Bpaysep Mozilla [cBoGoaHO pacmpocTpansemoe
Firefox 110 6eCCquHO
FAR Manager CBOOOIHO PaCIpPOCTPaHIEMOE OECCPOYHO

IIpodeccuonanbubie 6a3bl JTAHHBIX U HH

OPMAalUOHHBIC CIIPABOYHLIC CHCTEMbI

HazBanue kypca

CchlIKa

HannonanbHas
WH(pOpPMAIIMOHHO-AaHAJIMTUYECKAas  CUCTEMa —
Pocculickuii HMHAEKC HAYYHOTO IMTHPOBAHU

URL.: https://elibrary.ru/project_risc.asp

Nudpopmanmonnass cucrema - EnuHoe OKHO
JIOCTYIa K MHPOPMAILIMOHHBIM pecypcaM

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

IMTouckoBas cucrema Akagemust Google (Google
Scholar)

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

OnekTpoHHass 0a3a MEPUOAMYECKUX HW3JIaHUN
East View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

@denepanbHOe TOCYAAPCTBEHHOE  OOJKETHOE
yUpexKIACHUE «DenepabHbIN UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTI

URL: http://www1.fips.ru/

Poccuiickas  T'ocynapctBeHHass — OuOIHOTEKa.
Karamorn

https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHbIe pecypchl oubanoreku MI'TY um.
I'.1. Hocoa

http://magtu.ru:8085/marcweb2/Default.asp

MexmyHapo gHast HAyKOMETpUYECKast
pedepaTHBHAs W TOJHOTEKCTOBas 0a3a JaHHBIX
HayunbeIx n3aannii «Web of sciencey

http://webofscience.com

MexnyHaponHas pedepatruBHas u

IOJJTHOTCKCTOBAsA  CIIpaBOYHAas 0a3a JaHHBIX

http://scopus.com

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:




MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHue JUCIHUIIIIMHBI BKJIIFOYACT:

Y4eOHble ayIuTOpUM s TNPOBEACHMS 3aHATUH JIeKIUMOHHOro tuma Jlocka,
MYJIbTUMEAUMHBIE CPE/ICTBA XPAHEHHUS, IEpeJauu U MpeICTaBIeHUs HHPOPMaLuu

VY4eOHble ayaMTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUM, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALMN, TEKYILEr0 KOHTPOJS U NPOMEKYTOYHOM arrectanuu Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH

Kommiieke meroauueckux pa3paboToK (pa3gaToyHOro MaTepuala M METOANYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

ITomemienus uig caMOCTOATENbHOM paboThl yyamuxcs IlepcoHabHble KOMIIBIOTEPHI €
nake-tom  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYIIOM B  3JCKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

[Tomenienne Juis XpaHeHHS W TPOPHIAKTUYECKOTO OOCIYy>KUBaHHUS  y4eOHOTro
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JIOKYMEHTAllMW, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA



Hpuioxenne 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

OneHouHBIE CPENICTBA /ISl TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH 10 UTOTaM OCBOEHUS
JUCLHMIUIMHBL:  THIIOBOM pacder (paboTa mpeanosaraet 3auury), KOHTpoiIbHas padora
(ayautopHas WM BHEAyJUTOpHasi, BO3MOXHO IpUMeHeHue MHTepHeT-TpeHaxepoB),

HHIUWBHUIYAJIBHOC JOMAIIHEC 3a1aHuC. HpOMe)KYTOLIHaﬂ arTecTanus IpOBOAUTCA B (bopMe

CEMECTPOBOI'0 DK3aMCHa.

OHeHO‘lHBIe Cpe€AcCTBa TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH I10 pasgciiaM, IMOPAJ0K BEIIIOJTHCHU,

TPYAOECMKOCTDb CaMOCTOSITCIILHOM pa6OTBI I10 IOATOTOBKE K KOHTPOJIIO IIPUBOJATCA HUXKC.

Ilpumepnuie ayoumopnusie konmpovhote pavomot (AKP):

AKP Nol «Mampuuypwt, onpedenrumenu, CJ1Y»

3agaua 1. HalinuTe npousBeeHre MaTpHil

2 4 -1\(1 1 -1
2 -1
03 712 -2 0
00 -2J{1 1 -2 > 0
1) B 2
5
31-(4 2 0
3 \1

3agaua 2. Beruuciaute onpenenuTens

2 -4 3
5 10 -

0 4 7

3agauya 3. Haiiqute oOpaTHbIe U1l MaTpHIL
0 O
1 -4 2 5 -1
1)[3 zj 1)47 1.
3anaua 4. Pemmre cucremy a) MaTpUYHBIM CIIOCOOOM U
0) mo hopmynam Kpamepa; B) meromom ["aycca:

X + 3y + 2z -7,

3X + 2y + 5z 6,

4x + 3y + 1z

AKP No2 «Bexmopuo»



1. TlocTpoiiTe Ha IIOCKOCTH BEKTOPHI & — (4:- ) b =(-2:5) ,C= (1;2). Haitmure ux

nmuHeitnyio kombunammo 28 +D+3C ) reomerpuueckn, 6) anamutdecky.

5 a= (2;1;—3), b=(-4;0;2) , c= (1;1;_2). Haiinure:

a) NIMHY BeKTOpa &, ero HampaBIAIONINE KOCHHYCHI, OPT BeKTopa & ;

6 ab, ac bc [(a+2)(a-s0)

p axb, axc  bxc, (a+2c)x(za-sb).

y abc, (a+2cfsa-sb)e-2b),
3. 4= (1;4;_3), b= (3;_2;5), c= (3;_4; 2) . Haiture nomaae napauienorpaMma,
TIOCTPOEHHOTO Ha BekTopax &+ 2b y ¢=3D y yaumE ero CTOPOH.

4. TIpoBepbTe, SBJAIOTCS JIU BEKTOPBI & (L1:3) , b= (3;0;_2), c=(-113)

KOMILTAaHAPHBIMH.
5. Haiinure (3a + bXC - ZaXb - SC)’ eciu @abc=5
AKP No3 «Ananumuueckasn zeomempus»

1. Hansl koopaunats BepmnH A(3;0); B(-5;6); C(-4;1) Tpeyronbpauka. Haiinure:
1) mnuny croponsl AB;
2) ypaBHEHUE BBICOTHI, IPOBEACHHOMN uepe3 Bepiinny C.

2. JlaHbI KOOpAMHATHI BEPIIVH NUupaMuasl A; A; Az A, . Haittu:
1) ypaBHeHuUe mpsaMol AiAs;
2) ypaBHEHUE TUIOCKOCTH A; A7 Aj;
3) JUITMHY BBICOTHI, OMYIIIEHHON U3 BEepIIUHBI Ay Ha rpanp Ay A; As.
3. [IpuBecTH ypaBHEHHE KpUBOH X —2X +3y° +12y —5=0 K KaHOHUYECKOMY BUIY
MIOCTPOUTH €e.

AKP Ned «Ilpeoenwvry

Boraucnuts mipenensi:

X3 43x2 . (x=T7)(x—3)(x—4
1 fim XS A2x 2. lim ¥ NX=3(x=4)
x>2 x> —X—6 e Bxt —x? +11

3 2
3 lim| -~ X 4. lim 9™
xoe|\ 2X° -1 2x+1 x>-2 (X +2)

-
i

1
5. lim(1—4x)* ' 6. Iirrgxcthx 7. lim 3%

x—0 x—1-0

8. UccnenoBaTh Ha HEMPEPHIBHOCTH



f(X):{X—:BeCJm Xx<0
5% eciu x>0

AKP Ne5 «Ilpou3soonany»
1. Haiinute nepByio MPOM3BOAHYIO OT (PYHKIMIA:

2_
o =B =083, wy y= X2 g g g
y =arccos 5t + 7z, X+ 2x+l

3
n Y= 5+ _ 2arctg (4x2 + 3x)
2. CocraBbTe ypaBHEHHUS KacaTelbHOM K KpuBoi XY = 4 g rouke Xo=1.

3. Bsruucinure npubnmwkeHHo Y =V x* +8 opu X = 1,09 .

. cos4x -1
4. Beruucmute npeaen no npapuny Jlonurans lim ——
x—0 (e4x —l)

AKP Ne6 «Heonpeoenennulit unmezpai»

. HaiiTu Heonpeiei€HHbIE UHTETPAIbL:

5x -2
X? +4x+5

X2 +5X—/x +2
a) I

2 dx, 6) jsin(3x+1)dx,B) J'sin xe“¥*dx , r) j

) ng—_4dx,e) Ixsin(Zx)dx,m) J'xarcsin xdx , 3) f;s—llldx,n) jﬁdx.

VX% —6x+13

AKP Ne7 « @HII: oughchepenyuposanue»

N In(x*y)

1. Haiitu u nocTpouTh 00J1aCTh ONpeaAeaeHUs] YHKIUN Z = .
y—X
2. Haiitu yacTHBIE TpOoU3BOAHBIE PYHKIIMN Z = X-arctg 1 y 5
+ X
3. Haiitu mpon3BOIHYIO CIIOKHON QyHKIMH Z = X’ y— y2x ,TIe X=UCOSV; y=usinv,
01 oz

4.

Haiitu nponsBoanbie x u P HesBHOM (yHKIHH €° — x’ysinxyz =0,
y

5. Haiiti skcTpeMyM QyHKIMH ABYX mepemeHHbix Z =4(X—Yy)—X* —y?.

AKP Ne8 «Ooviknosennvie oughhepenyuaivhnovle ypagneHus»

1. Haiitu o0muit naTErpan uinm oduiee pemeHre AudQepeHnnaibHOro ypaBHEHH IEPBOTO

nopsijka (B mpumepe 0) pemuTs 3anauy Komm):



a) 20xdx —3ydy = 3x*ydy —5xy“dx

6){y’— Yy COS X = Sin 2X |
y(0)=-1

2. Haiitu o6miee pemenue auddepeHnaaIsHor0 ypaBHEHMS:

N

a) Y +2y" -3y =(8x+6)e,
6) Y’ —4y'+4y=e"(cosx+3sinx) .

AKP No9 «Cnyuaiinvie coovimusny

[To Mumenn npousBoaAUTCS TpU BbicTpena. PaccmaTtpuaroTest coobiTus A, B, C — nonaganue

IIPH [IEPBOM, BTOPOM M TPEThEM BBICTpeax. UTO 03HAYAIOT COOBITHS A+B+C,4B+Cy

B ypue 12 mapos. Cpeau 3tux mapoB 3 Genbix U 9 yepHbix. KakoBa BepOSITHOCTB TOTO, UTO
Hay/a4yy BBIHYTHIH IIap OKaXeTcs: OesIbiM?

B panuoctyauu tTpu mukpodona. /[t kaxx10ro u3 nepBeIX IByX MUKPO(OHOB BEpPOSTHOCTH
TOTO0, YTO OH BKJIFOUEH B JAHHBIA MOMEHT, paBHa 0,45, a s tpetsero — 0,9. Haiitu
BEPOATHOCTH TOTO, UTO B JAaHHBI MOMEHT BKIIFOUEHBI 2 MUKPO(dOHA.

B mponake umerorcst 6enpie 1 KOpUYHEBBIE fAiilla B COOTHOLIEHUH 2:3, TpHUYeM IPOU3BOJICTBO
60% Oenbix u 71% KOpUYHEBBIX SUI] AATUPYETCS JHEM, MPEIIISCCTBYIOIIUM JHIO TPOIAXKH, a
ocTaJbHBIC SHIA JaTUPYIOTCs Oonee paHHUME unciaMu. [lokymnarens 3aka3bpiBaeT siflla,
JaTUpyeMbIe JHEM, MPEIISCTBYIONIUM JHIO MTPOJIaXKH, HE3aBUCUMO OT UX 1BeTa. KakoBa
BEPOATHOCTH TOTO, UTO MY MPOJAIAYT PEMIETKY OebIX SHIL?

Tenedponnas cets yupexaenus oocinyxubaet 200 aboHeHTOB. BeposTHOCTB TOTO, UTO B
TEUEHUE MUHYTBI BHYTPH 3TOW CETU KTO-TO KOMY-TO IO3BOHUT, paBHa 0,7. KakoBa
BEPOSITHOCTH TOTO, YTO B TEUEHHE MUHYTHI OyieT 5 3BoHKOB? KakoBa BepOsITHOCTH TOTO, UTO B
TeYeHHe MUHYTHI OyzeT He Oonee 5 3BoHKOB? HaiiTu HauBeposTHeIIee YICI0 3BOHKOB B
TEYECHUE MUHYTBHI.

Ilpumepnvie unousudyanvnwvie domauwinue 3aoanus (U/13):

HJ[3 Vel «/lunennas anzeopa)

1. Pemmuts MatpuuHoe ypaBHeHue X+3(A-B)=4C, rae

2o o5 )

5
-1 5 6 7 5 3 -1 4)\(2
2. Bemonauts nevicteug | 3 4 2 1 3 +5 2 33|
0O 7 8 2 1 1 -2 3)\4



1 2 3
3. Brruucauts onpeaenutens 2 0 4
5 6 7
1 1 2
4. Haiitu obpatnyro matpury A, ecrm A=|2 -1 2|,
4 1 4
5. PemuTh cUCTEMBI IMHEHHBIX alreOpandeckux ypaBHeHUH o ¢popmynam Kpamepa,
MaTpU4HBIM METOA0M, MeToA0M ['aycca:
3X, +4X, +2X, =3 X, + X, =Xy, =36
A) 12X =X, —3X; =-3 B) X —X, +X; =13 .
X; +5X, +X; =2 2%, + X, + X3 =7
6. Pemmts cucremy meronom ["aycca

7.

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

2X, + X, + X3 =0
Pemmnts cucreMy OTHOPOJIHBIX YPaBHEHUI S5X, =X, =X, =0
X; —3X, —3X; =0

HJ[3 N2 «Ananumuueckan ceomempus»

8.

B kakoii Touke npsimasi, mpoxoasias uepe3 Touku A(3,-2) u B(-1,2), mepecekaet ock Oy.
Haiitu paccrosiaue mexay npsMbimu 4x-3y-7=0 u 4x-3y+3=0.

HanucaTth kaHOHMYECKHE U NTapaMeTpUiecKrue YpaBHEHUs IPSIMOM, IpoXoisIie yepes
touku M(2,1,-1) u K(3,3,-1).

[TpoBectu npsmyto yepes Touky A(2,0,-1) nepneHaukyaspHo miaockoctu 3x+4y-z+4=0.
[TpoBectn mutockocTh uepes Touky A(2,0,-1) mapamiensHo iockocT 3x+4y-z+4=0.
[TpoBectu miiockocth uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jlokasarp, 9TO MPSIMbIE B3aMMHO TEPIICHANKYISPHBI:

y-2 z 3X+y-5z+1=0,
=———=—"Hn
-2 3 2Xx+3y—-8z+3=0.

I[OKEBE[TL, 4TO MPSAMBIC MMapaJlJICIIbHBI:

x+2_y-1_z {x+y—z:0

9.

3 -2 1 Jx-y-57-8=0°

Haiitu yron mexay npsimoit, npoxozsiueit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
MJI0CKOCTHIO X-3y+Z+5=0.

10. OnpenenuTh THN U HOCTPOUTH JTHHHUIO:

a) x*—9y” +2x+18y+73=0;

6) 2x°* +3y? —4x+6y—7=0;



B) y*—4x-2y—-3=0.

HJ[3 N3 «Ilpeoden. Henpepvienocmuy»
1. Haiitu npenensr yHKIMI:
o 2x*+xP+5 . x¥-3x-2 . Wx+1-2 . 1-cos4x
lim———; lim ——; lIm——; lim———;
x>0 37 —X+1 x> XT—x—-2 =3 x—-2-1 x>0 2X-tgX

X—>+00 x—0 T x>0 e3x -1

X 1
lim x-(Vx* +1-); "m(gx_ﬂ lim@-ax)> " tim N2
X—>00 X+

2. HWccnenoBaTh Ha HETIPEPHIBHOCTD, HAUTH TOYKH pa3pbiBa, CAETIATh YUSPTEK:
X+4, x<-1,
y=43%; y=1x"+2, -1<x<1,
2X, Xx=1.
HJ13 Ned «Ilpouseoonasn»

Haxootcoenue npouszeoonoit

1. Haiitn mpousBogHbIe U Au(depeHIraIbl mepBoro nopsjaKka

1) y:7cosx,
5x+1

2) y=(2+5x)* —3cos7x,
7 .

3) y=§—4x-arcsmx,

4) y=(cosx).

2. Haiitu npou3BoHYIO (YHKIINH, 33/1aHHON HESIBHO

e’ —bxe* —2xy+11=0,

3.Haiitu npou3BoaHyI0 (GyHKINH, 33laHHON TapaMeTPHUECKU
{x =3cost — 5,

y =4t* +5.

4. HaiitTu npou3BOIHBIE TIEPBOTO MOPsAKA (PYHKIUU y=X¢€

Ilpou3seoonasn evicuiux nopaokos. Ilpunoxcenus npouseoonoi



dy d?y x=3t -t°, i
1. Haiinute — wu HKIMH: a 0 =5,
ax " o by ) Y3t ) Y

. 2 .
2. a) HanmmiTe ypaBHeHue KacatenbHoil k mapabone ¥ =X~ —4X+ 2 B touxe ¢ aberuccoi

X, = 0. octpoiite rpaduk ¥ KacaTenpHyo.

6) Hanummure ypaBHEeHHe KacaTelIbHON K KpUBOH X° + Y —4X+2y —164 =0 B ee Touke C

koopaunatami (7; 11). IlocTpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiiniure Hanbospiliee ¥ HAMMEHBIIEEe 3HAaYCHUsT (DYHKITUU HA 3aIaHHOM OTpPE3Ke

f(x)=2x>-6x*-18x+7 xel[-2;2].

4. Bpruncanute MMpEaciibl, UCIIOJIB3Ys IIPABUIIO JlonuTans:

_2x%—8x* +13x-10
a) lim—; 5
=2 X° —2X° +3X—6

6) lim x-In(eX —1).

x—>+0
5. 3aBUCUMOCTbH ITyTHU OT BPEMEHH NPH NMPSMOIMHEHHOM JBHKEHUH TOUYKH 3a/1a€TCs YpaBHEHUEM
S= %ts +2t* -3, roe S — IyTb BM, a t — BpeMms B ¢. Berancinure ee CKOpOCTh U YCKOPEHHUE B
MoMeHT Bpemenu [ =4cC .

Ilpumenenue npou3zeo0HoIl 01 UCCIE006AHUA PYHKUUIL

1. [Toctpoiite rpaduk GYHKIUU C TOMOILBIO IPOM3BOJHON MEPBOTO MOPsAKA
y=—x>—-3x* +9x +11.
2. Haiiaure npoMexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOUKH reperuda GyHKIuu
y=2x-3/x*.
3
3. Haiinnte acHMITOTEI M TOCTPOMTE CXEMATUYHO rpa@uk QyHKINU y = X -
(x+1)
2
4. [IposeuTe momHOE Hccen0BanKe GYHKINU M HOCTpOiiTe Tpaduk y _X —8x+3,
x-1
S. [TpoBenuTe nonHoe MccneaoBanne GYHKIUU U OCTPOiiTe rpadux
_Inx
X

HJ[3 N5 «Heonpeodenennwtii unmezpan. OnpeoenenHblii UHMEZPan U €20 NPUIOHCEHU)

1. HaliTn Heonpe1eleHHbIE HHTErPaIbl

1 x¥x 2 1
L —- 1 2. - d
I(3\& 5 ) j[3+><2 2\/x2—3j "




3'J 3 4 X 4.J.Cw_34x_6dx
P—7x . (2x sin? x
sm(S—l]
A 2x -1
5.jx(3x +1) dx G.I—XZ %110

7. Ixfl—exexdx 8. j 4x+3 dx,

(x-2)°
9. [xe?dx, 10. j*
X(X° +1)
dx dx
11. , 12. _—
I\/;+i/§+2‘{/§ J‘cosxsm3x
13

dx
J (X+D)VXx* +2x-1.

2. Beruncnurts OMPECACIICHHBIC HHTCIPAJIbI

2 4
1. j(x2 +i4)dx. 2. Ilnsin xdx
1 X 2

3. BeuucnuTh miiomais GUrypsl, OrpaHMuEHHON THHUAMK
1) 3x—y=4, y* =6x

2) r=cos2¢, OS(DS%
x =2cost,

3) { ) y=3(y=3).
y =6sint;

4. BeluMcnuTh ATUHY AYTH KPUBOMW, 3aJJaHHON ypaBHEHUEM

1) y=Inx, J3<x<yl5.

2) p=3e""", —-n/2<p<7/2

3) x=e'(cost +sint), 1/2<t<1
x=e¢'(cost —sint),

5. Berauciants 006eM Tena, 00pa3oBaHHOTO BpareHueM BOKpyr ocu Oy GUrypsl, orpaHU4eHHON

rpadukamu pyHKImiE X=3-Yy* | x=Yy* +1

HJ[3 No6 «@HII: wacmuvie npou3eo0Hbvle, IKCMPEMYM»

. In(l— — yz)
1. Haiitu o6nacTts onpeaeneHus QyHKuMn Z=————.
1-\y

2. Haiit 3Ha4eHUST YaCTHBIX MPOU3BOIHBIX (PYHKIIUH B 3aJaHHOM TOYKE:



1

A) z=x" (11) B) z=|n(\/;+\/§) (1).

2
3. Haiitu Z—l: ,ecimd U= Xy +Sin(x+Yy).
X

4. Bprauciuth NpuOIMKEHHO \/ 5.e%% 42,03 .

5. Haiftu skcTpeMyMbl QYHKIHH  Z = X° +2y° —4X—6Y + 2.

. Inx In
6. Haiiti mpou3BOHYIO QYHKIIMK Z = —— — ny B Hamnpasiienuu Bektopa (1;1).

Yy X

7. HaiiT sKkcTpeManbHOe 3HaueHne QyHKIuE Z = 2X+ Y — Yy — X’ 1pu yenosun X+ 2y =1.

8. HaiitTu HauGomnpIiee 3HaueHNUE PYHKIIUU:

A) Z2=X-2y+5 y>0 B)z:m@2+yﬂ
X+y<1
X+2y<1
x>0
y>0.

HJ[3 Ne7 «Kpammubvie unmezpanot)

2 y?

1. BeIuMcIUTh MOBTOPHBIA HHTErpal _[ dyJ.(ZX + y)dx .
-2 0

+

<

2,1
EE
f

4
2. I3MeHUTh NOPSAOK UHTETPUPOBAHUS B JBOMHOM MHTETpAJIE: Idy
1

< | P C—

2
oy X
3. Beruncnuth 1BOMHON MHTErpall H — dxdy , rne D — oGnacts, orpaHudeHHas THHAAMH
y

yzl,yzxx=4
X

4. BBIYHMCIINTS IDI0INAAL (DUTYPHI, OTPAHMYEHHOM OKpYKHOCTIMH ' =1, I =2C0S¢ (BHE

OKPY>KHOCTH



r=1).
5. BeIYucauTh 110maas GUrypsl, OrpaHUYeHHON TUHUAMU Y = % u X+y-7=0.

6. BeauciauTh TPOMHON HHTErpaj _m(x2 +3y2)dxdydz; R:0<z<3x, x+y<1 y>0 no durype R,
R

or paHquHHOﬁ IMOBCPXHOCTSAMMU.

7. BeIUHCIUTE 00BEM TEJI1a, OrpaHUYCHHOI'O ITOBEPXHOCTAMUA

z=8-x-y, x=0, y=x% y=4, z=0.

8. HaifTu cTaTiueckre MOMEHTHI OTHOCUTEIFHO KOOPAMHATHBIX OCEH MJIACTUHKH, OTPaHUYEHHOM
— 2 19 —
napaboiyioil y = X (y > O), npsMON  X=9, ecu TVIOTHOCTh PaclpeIeICHUsI MACChI B KaXK0M

TOYKE PaBHA OPJAMHATE ITOU TOUKHU.

9. Haitnure momenTtsl nnepuuu 1., 1, 1, ognoponHoi miactuHku (5 = 1) , OTPAaHUYEHHON

OCSIMH  KOOpAHHAT U nipsimoit Y =2—0,5X .
HJ[3 Ne8 «Oo6vikH06enHbIE OUphepenyuanbHble YypasHeHUA)

1. Haiitu o61mwmii naTerpast uiu odiiee pemenne mudPepeHInaibHOr0 YypaBHEHUS IEPBOTO
nopsiaka (B npuMepe 3)pemnts 3aaauy Korm):

2 EBy2
1) Va-x?y' +xy2+x=0, 2) y'=2 +§xy >y :
2X° —6xy

4) X—)lzdx—XY+1dy:0.

3 xy'+y=xy?
y@® =1

2. Haiitu o61ee pemenue nuddepeHnaabHoro ypaBHEHUS:
1) y"xInx=y" 2) @A+x*)y" +2xy’ =12x>.

y" =2sin® ycosy
72- !
y@ =5 @®=1

3. Haittu pemenue 3anaun Komm:



4. Haiitu obmiee pemenue nuddepeHnanpbHOro ypaBHeHus (B mpuMepe 1) PeHIuTh 3a1aqy
Komm):

D y'-2y'+y=xe" o y'+4y'+5y=x’
y" —4y" +5y' =6x*+2x-5, 4) y""+2y"-3y' =(8x+6)e*,
5) y”"—4y'+4y=e**(cosx+3sinx),6) y" —64y’ =128cos8x —64e>,

7 y"+y=1/sinx
y(z12)=1,y'(n12)=7x12

5. Pemmute cucremy /1Y mepBoro mopsjaka AByMs CIioco0aMu - MOJICTAHOBKH U METOJIOM Diiiepa

y'=2x-5y+e'
X'=y-—6x+e™*

HJ[3 Ne9 «Teopusn eepoamuocmeii»

1. IIpou3BoauTCs 5 BBICTPEINIOB IO pe3epByapy ¢ FOPIOUUM, IPUUYEM pe3epByap IOCiIe IepBOro
MIOT1aJIaHUS B HETO BOCILIAMEHSIETCS, @ I0CJI€ BTOPOIO MOMNa/laHus B HErO — B3PbIBACTCS.
BeposTHOCTB MOMagaHust B pe3epByap MpH KakaoM BeicTpene pasHa 0,3. Haiftu
BEPOATHOCTH TOT'O, UTO pe3epByap OyAeT MOJI0KKEH, HO HE B30PBETCH.

2. B cembe Tpoe aereii: 2 MabuMKa U IeBOYKa. [eTr UrparoT Ha KyXHe. BeposTHOCTH TOTO,
YTO MaJIbYUKU Pa3o0bI0T MOCYAy cOOTBeTCTBeHHO paBHa 0,7 u 0,8, a ansa geBouku — 0,4.
Haiitu BepossiTHOCTB TOTO, UYTO MOCyAa OyAeT pazoura.

3. Cama nonajaet B MUILIEHb IIPH OJHOM BBHICTpelie ¢ BeposiTHOCThIO 0,8, Marma — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepostHocThio 0,75. Camra BeicTpenwt 2 pa3za, Mama — 3
pasa, [Tama — 1 pa3, mociue yero B MullieHu OblJI0 OOHapykeHO 0J1HO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, YTO B MUILIEHb Nonaina Marma?

4. Pa3pblB CBA3M MPOUCXOJUT B OJHOM U3 3BEHbEB TenepoHHOro Kabens. MOHTEp
MOCJIEI0BATEIbHO IPOBEPSIET 3BEHbs, OOHapyxkuBas MecTo pas3pbiBa. CoCTaBUTH psf
pacripesielieHus] 4yuciia OOCIeOBAaHHBIX 3BEHBEB, €CIM BEPOSTHOCTh pa3pbiBa IS
KaKIOro 3B€Ha IIOCTOSIHHA W paBHa p.

5. 3amaH psa pacrpelesieHusl JUCKPETHOW CiydalHOW BEJWYMHBI X.

X1 2 3 4 5 6

P /003015020 |0,35 | 0,15 |?

[Toctpoutrh MHOTOYroJdbHUK pacnpeneneHus. Onpenenuts (QyHKIUIO
pacripefieyieHusi M TOCTpouTh €€ rpaduk. Bblumciaute MmareMaTHUECKOE OXKUAaHUE

D[X]

m o
X, JUCIEPCHIO CpeaAHEC KBaApaTUYCCKOC OTKJIIOHCHUC L 7

P(m, —o, < X <m, +0,).
BECPOSATHOCTH ( x ~ Ox x O-X)

6. 3amana ¢QyHKIUSA pacnpeneneHuss CIydyailHOH BeMWYMHBI X



0, X <3,
F(x) = %(—XS +12x% —45x +54), 3<x<5,
1, X > 5.

Haiitu mmotHocTs pacnpenenenus. Iloctpouts rpaduku GyHKIUU |
IUIOTHOCTH pacmpeseneHus. BplUucIuTe MaremMaTHyeckoe OXHIaHUe, AHUCIEPCUI0 |
BCPOSATHOCTD P(X < (0, 4)).

7. B Tabnuue npuBeA€H 3aKOH paclpeieieHus BEPOSTHOCTEH CHCTEMBbl CIy4alHBIX
BenuuuH (X, V)

X
v m 2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

o . . My, my
Haiitu: KOB(I)(I)I/II_II/ICHT «a», Mar€MaTH4YCCKHUC OXHUgaHusA . HAUCIEpCUn
2 2

o r
¥ 7Y koodunueHt koppemsuud -tV

H/[3 Nel0 «llepeuunasn oopabomxka pe3ynbmanoe IKCREPUMEHM )

Jan cratuctiuueckuil psja (MCXOAHbIE 3HAUEHUS BEJIMYMH)

X v X v X N X v X v

384 | 18,7 | 40,7 | 24 | 303 | 18 | 273 | 251 | 22 21

40,2 | 11,7 | 50,8 9 284 | 157 | 38 | 206 | 32 | 28,6

241 1209 | 38,2 | 228 | 476 | 11,3 | 52,8 | 152 | 19,5 | 19,7

325|224 36 |198 | 303|213 | 48 | 245 | 46 | 20,3

25 | 295|357 |153|305|278 | 26 |28,7| 27,8 | 155

38,1 | 19,6 | 343 | 20,7 | 48,7 | 115 | 325 | 28 | 352 | 30,7

16,8 | 32,2 | 438 | 13 | 16,8 | 183 | 57,1 | 29 | 416 | 18,2

288 | 29,7 | 355 | 24 | 239|202 | 40 |238| 425 | 153

47,1 | 14,7 | 459 | 24 | 543 | 142 | 50,7 | 15,9 | 329 | 22,5




50,1 | 159|293 | 219 | 60,8 | 27,2 | 58,6 | 9,3 | 356 | 22,7

302 | 25 | 542|142 | 214|198 | 40,1 | 17,4 | 47 | 17,3

369 | 232|598 | 61 | 384 | 23 | 344 | 234 | 31,4 | 30,2

366 | 79 | 322|223 | 46,8 | 205 | 53,7 | 12,4 | 28,2 | 30

38 | 154 | 52 6,1 | 238 | 18,3 | 42,1 | 28,5 | 33,7 | 19,8

55 11 | 31,2 | 242 | 379 | 326 | 43 | 20,2 | 27,6 | 18,5

16,2 | 252 | 51,2 | 14,2 | 30,6 | 21,5 | 23,5 | 146 | 36,8 | 10,7

49,7 | 159 | 322 | 20,4 | 37 | 245|329 | 258 | 455 | 14,8

49,7 | 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 144 | 18,6 | 153

423 | 19,7 | 415|108 | 419 | 146 | 423 | 235 | 25,8 | 27,4

357 (1119|412 | 98 | 341|263 | 588 | 92 | 392|175

HaiiTu BelpakeHne JByMEPHOTO SMIIMPUUECKOro pacipeneienus (X, Y), aMnupudyeckue
pacripesielIeHus COCTaBIAOMMX X U Y, IOCTPOUTh I'padrueckoe 0ToOpakeHHe pacipeaesieHU.

J51st 3TOTO - COCTAaBUTH KOPPENSLIMOHHOE I10JIE, KOPPEISALNOHHYIO TaOIUIly aOCOIOTHBIX 4acToT,
BapHallMOHHBIE psabl, Tabnuny «CTaTucTudeckasl COBOKYIMHOCTh U3MEPUMOIO ITPU3HAKAY.

HJ[3 Nell «Hucnoewvle xapakmepucmuku 2eHePAIbHbIX RAPAMEMPO6»

[To mannabiM, morydeHHBIM B MJI3 Nel 1, onienute renepanbHbIe MapaMeTphl: HAMIUTE CpeaHEe,
JUCIepCcusi, CpeiHee KBaApaTUYHOE OTKJIOHEHNE, aCHMMETPHSI, dKCIIecC, MOJa, MEIMaHa,

KO3 puImeHT Bapuanuu s npu3HakoB X U Y. OIeHUTE CTeNeHb OTKJIOHEHUS SMITMPUYECKOTO
pacipeeneHus 3TOro U3BMEPUMOTro MPU3HaKa OT HOPMAJIbHOTO PaCIpECIICHHUS.

s sToro 3anonHute Tabnuiy «PacdeTr BHIOOPOYHBIX OLEHOK MPU3HAKOBY» U MPOBEAUTE PACUETHI
HCIIPABIIEHHBIX OLIEHOK F'eHepallbHbIX TapaMeTpoB. Caenaiite BbIBOA 0 KOAPGUIIMEHTE BapHAalLIUH.

HJ[3 Nel? «IIpoBepKa cTATHCTHYECKUX TMIIOTE3»

[To nanubiM, momyyeHHbiM B I3 Nell u 12, npoBecTu cTaTUCTUYECKYIO POBEPKY
CTAaTUCTUYECKOM TMIOTE3bl O HOPMAIBHOM paCIpeAeICHUH U3MEPSIEMOT0 ITPU3HAKa 10
CIIETYIOIIUM KPUTEPUSIM: a) CpeAHEMY KBaJIpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHUS,
B) IIOKa3aTelisIM UCIPABIIEHHBIX aCHMMETPHUH U 3KcIlecca, I') kputeputo [lupcona Xz (ypoBeHb
3HAYMMOCTHU NMPUHATH paBHbIM 0.05). B cnydae npuHATHS TUIIOTE3bI O HOPMAJIBHOCTH
pacnpeneneHus HalTu JOBEPUTENbHbIE HHTEPBAJIBI 1JI1 MATEMATUUECKOT0 OXKUIAHUS U CPETHETO
KBaJIpaTUYHOI'0 OTKJIOHEHHUS IIpH ypoBHE HanéxHocTu 0.95.



HJ[3 Nel3 «Bovisacnenue KoppenayuoHHOol 3a6UCUMOCHU USMEPUMBIX HPUZHAKOB)

ITo nanubiM 3anaun, ucciaeayemoit B MJI3 NeNe 11-13,  naliTu u 3anucaTh B
KOPPEJSIIIMOHHYIO Ta0IHIly YCIOBHbBIE cpefHue. Ha KoppensinoHHOM 1oJie TOCTPOUTh JTMHUU
perpeccun. Haiitu ucnpaBieHHbIH KOPPETAHMOHHBII MOMEHT U KO (OUIIMEHT KOPPEIISLIHH.
[TpoBepuTh rUNOTE3Yy O HE3ABUCUMOCTH NpU3HAKOB X U Y (ypOBEHb 3HAUUMOCTH NPUHATH
paBabM 0.05). Paccuurats k03pdunueHTs! tuneiHoM perpeccun (X Ha Y wm Y Ha
X).IIpoBepuTh 3HaYUMMOCTb ypaBHEHUS perpeccuu. Hailtu noBepuTenbHblE MHTEPBANbI IS
KO3 PHUITMEHTOB KOPPEIAIUU U JTMHEHHOU perpeccun (pu ypoBHe HaaéxHOoCcTH 0.95).

IIpuioxenne 2

OueHo4HBIE CPeICTBA /s POBeIeHNUs POMEKYTOUHOMH aTTecTAlMI

a) Hna}mpyeMble pe3yJabTaThbl Oﬁy‘lel{]/lﬂ U OICHOYHBIC CPEeACTBA AJIA IIPOBCACHUSA
l'[pOMe)KyTO‘lHOﬁ aTreCranmum:

K Nnupukarop
on
JTOCTHKEHUS Ol1ieHOUHbIE CpEeJICTBA
WHJUKaTopa
KOMIIETEHIINH

OIIK-1 - Cnocoben pemathb 3a1a4u NpogecCUOHATBLHOM /1eITeJIbHOCTH HA OCHOBE
HCMOJIb30BAHMUS TEOPETHYECKUX U MPAKTHYECKUX OCHOB €CTeCTBEHHbIX H TEXHHYECKHX
HAYK, a TaK/Ke MaTeMaTH4YeCKOro annapara

OIlK-1.1 Omnpenenser 1. ®opMyIMPOBKH OCHOBHBIX T€OPEM (CBOWCTB,
XapaKTePUCTHKH MPU3HAKOB U3y4aeMbIX OHSATHH, HEOOXOIUMBIE H
bu3znIecKoro u JOCTAaTOYHBIE YCIOBHS) B U3y4aeMbIX pa3zenax Kypca.

XUMHYECKOTO IMporecca

2. MeTonl pacKphITHS HEOIT JIEHHOCTEI. BBISCHEHUS
(siBIICHUSN), CTOABI pacKp COTIPE/ICNICHHOCTEH, BBISICHE

HENPEPLIBHOCTH KUY OJHOU IIEPEMEHHOM.
XapakTEPHOTO JUIs pep bynkimm o p

00beKTOB 3. AJIropuT™ pUGIHKEHHOTO BHIYUCITEHUS QYHKIIUH C

npogeccHonambHoH HOMOIIBIO T PepeHInaa; HaMCaHusl ypaBHEHUsI

ACATCIILHOCTH, Ha KacareJabHOM PAMOM (IIOCKOCTH).

OCHOBEC TCOPETUYCCKUX
U DKCIIEPUMEHTAJIbHBIX 4. AHFOpI/ITM IIOJIHOI'O UCCIICJOBAHUA (bYHKI_II/II/I

HUCCIIeJOBAaHUN
5. MeToibl BBIICHEHUS KIACCOB UHTETPUPYEMBIX

(GyHKIMH, a TAaK)Ke METOABI HHTEIPUPOBAHUS OCHOBHBIX
KJIaCCOB (DYHKLIMH.

TeopeTnyeckue BONMPOCHI IJIf 3a4€Ta U IK3AaMEHOB
1 Kypc 3uMHsAS ceccus

1. CkansipHOoe NTPOU3BEIAECHUE JABYX BEKTOPOB U €ro
CBOMCTBA.




Kon
HHAUKATOpPa

Nupuxarop
JOCTYDKEHUS
KOMIIETEHITNH

OueHouHble CpeCcTBa

2. BekropHoe mNpou3BEIEHHE IBYX BEKTOPOB MU €r0
CBOMCTBA.

3. CMemaHHoe NPOU3BEIEHUE TPEX BEKTOPOB M €ro
CBOMCTBA.

4. OcHOBHasg  uAes  AHWIUTUYECKOM  I'€OMETpPHUH,
IIPUMEHEHHUE BEKTOPHBIX IPOU3BEACHUN.

5. Ilpsmas Ha m10cKOCTH. PaznuyHble BUIBI ypPaBHEHUN
IIPSIMOW Ha TUIOCKOCTH.

6. Yroa Mexay npsIMbIMH Ha IJIOCKOCTH. PaccTosiHue ot
TOYKH JI0 NIPSIMON Ha IUIOCKOCTH.

7. DIIUIIC U €0 CBOMCTBA.

8. I'mmepOosa u e€ cBOMCTBA.

9. Ilapabona u e€ cBoiicTBa.

10. IImockocte B mpocTpaHcTBe. PasnuuHble  BHIBI
YpaBHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

11. Yroa Mexny IUVIOCKOCTSIMU. PaccTosiHue OT TOYKHU 10
IJIOCKOCTH.

12. Ilpamass B  mpocTtpaHcTBe. PasznuyHble  BHIBI
YPaBHEHUH IIPSMOU B IIPOCTPAHCTBE.

13. B3auMHOE pacnoJIOKEHUE IIOCKOCTH W IPSIMON B
MIPOCTPAHCTBE.

14. TIoBepXHOCTH BTOPOIO MOPSAKA.

15. KpuBas B IpOCTPAHCTBE.

16. ®ynkuus. CriocoOsl 3aanus. O01acTh ONpeeIeHHUs.
OcHOBHBIE 2JIeMEHTapHble (PYHKIMH, UX CBOWCTBA,
rpadukm.

17. IIpenen ¢pynxuuu B Touke. [Ipenen pyHkuuu B
6eckoHeyHoCTU. OTHOCTOPOHHUE TIPEIEIbI.

18. beckoHe4HO MaJble U OECKOHEUHO OOJIbIINe
(GyHKIUH, CBSI3b MEX 1y HUMU. CBolcTBa OECKOHEUHO
MasbIX (QYHKIIHA.

19. Teopems! o npenenax. Packpeitue
HEOIPEACIEHHOCTEN.

20.3amedaTebHbIE TPEIEIIbI.

21. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKITHA.
OKBUBaJICHTHbIE 0ECKOHEUHO MaJible (PYHKLIUU U
OCHOBHBIE TeopeMbl 0 HUX. [IpumeHnenne k
BBIYHCIICHUIO TIPEJIENOB.

22. HenpepbIBHOCTH (DYHKIIMM B TOUKE. TOUYKHM pa3pbiBa U
WX KJacCUUKAIHSI.

23.IIpousBoHast PyHKIMH, €€ TeOMETPUIECKUN U
(bu3nyecKkuil CMbICI.

24. YpaBHEHMs KacaTeIbHOM U HOPMaJIU K KPUBOMU.
JudbdepennmpyemMocth GyHKIIUN B TOUKE.

25.IIpon3BoiHast CyMMBI, pa3HOCTH, IIPOU3BEACHU,
gacTHOro ¢yHKIMH. [Ipon3BogHAs CIIOKHON 1
o0OpaTHOU (yHKIHUH.

26. [ludpepennmpoBanre HESIBHBIX U TapaMETPUUECKHI
3agaHHbIX QyHKuuid. Jlorapupmudeckoe




Kon
HHAUKATOpPa

WNupukarop
JOCTHKECHHUS
KOMIIETCHIINH

OueHouHble CpeCcTBa

Qg depeHIpoBaHue.

27. HpOI/I3BOI[HBIe BBICIINX ITOPSIIKOB.

28. lnddepenuman pynkuuu. I'eomeTpudeckuii CMbICI
muddepennmana. OCHOBHBIE TEOPEMBI O
muddepeHnuanax.

29. [Ipumenenne nuddepeHnuana K mpuoIMKEeHHBIM
BBIUUCIICHUSIM.

30. OcHoBHBIE TeOpeMbl AU HEPEHIINATEHOTO
ncuucnenus: Pomwr, Jlarpanxka u Komm.

31. [IpaBuno Jlonurans.

32. YcnoBUs MOHOTOHHOCTH (DYHKIIHA. DKCTPEMYMBI
¢bynkuii. HeobxoanMoe 1 10cTaTOuHOE YCIOBUS
IKCTpeMyMa QyHKIUH.

33. Haubosbiiee u HauMeHblee 3Ha4eHus QyHKIIUU Ha
OTpE3KE.

34. BemmykiiocTs rpaduka ¢yHkiun. Touku neperuoda.
Heo6xoanMoe u 10cTaToyHOE YCIOBHUS TOUEK
neperuoa.

35. AcuMnToTHI rpaduka GyHKINH.

1 kypc JeTHAA ceccust

36. [lepBooOpaznas. HeonpeneneHHbIii UHTErpan U €ro
cBoiicTBa. TabaKIIa OCHOBHBIX HHTETPAJIOB.

37. OCHOBHbIE  METO/bl ~ MHTETPUPOBAHMS:  3aMEHa
NIEPEMEHHON Y UHTEIPUPOBAHUE IO YaCTSIM.

38. OmnpezeneHHbI HHTErpall Kak Mpeied HHTerpalbHON
CYMMBI, €70 CBOMCTBA.

39. ®opmyna Hprorona — JleiiOnuna. OcHOBHBIC
CBOMCTBA OMPEIEICHHOI0 UHTErpaa.

40. BpluncieHue ONpPENEeNeHHOr0 UHTerpaia (3aMeHa
NIEPEMEHHON,  MHTEIPUPOBAHHE IO  YacTsM).
WHTerpupoBanne 4YeTHBIX M HEUYETHBIX (PYHKUIUN B
CUMMETPUYHBIX NpeAeax.

41. HecoOCTBEHHBIE UHTETPAJIBI.

42. Teomerpuueckue W (U3NYECKUE  MPUIIOKECHHUS
ONPENIETICHHOT O UHTETpaa.

43. OGnacthb OIIPEACIICHUS OHIL IIpenen,
HenpepbeIBHOCTh. CBoicTBa (QyHKUNMN, HEPEPHIBHBIX
B OTPaHUYEHHON 3aMKHYTOH 06JacTu.

44. YacTHbple MPOW3BOJHBIE IIEPBOrO MOPSAIAKA, HX
T€OMETPUYECKOE UCTOJIKOBAHUE.

45. YacTHbIE TPOU3BOJHBIE BBICIINX MOPSIKOB.

46. JluddepennupyeMocts U MONHBIA auddepeHuan
¢byakuuu.  VlHBapuaHTHOCT,  (JOPMBI  TOJHOTO
muddepeHnuana.

47. IlpumeHenue MTOJTHOTO nuddepennmana
NpUONMKEHHBIM  BbIuucieHusM. Jluddepenmanst
BBICIIAX TOPSIKOB.

48. IlponsBognas  cinoxxkHod  Qynkmuun.  IlonHas




Kon
HHAUKATOpPa

WNupukarop
JOCTHKECHHUS
KOMIIETCHIINH

OueHouHble CpeCcTBa

49.
50.
51.

52.

53.

54.

55.
56.

57.
58.
59.
60.
61.

62.

63.
64.
65.
66.
67.

68.
69.

70.

71.

72.

73.

74.

75.

MIPOU3BOTHASI.
JudbdepennmrpoBanre HeIBHOW (PYHKITUH.
KacarenpHast III0CKOCTh 1 HOPMAJTh K IIOBEPXHOCTH.
JKcTpeMyMm byHKIIN TBYX MEpPEMEHHBIX.
Heo6xoauMoe u 10CTaTOYHOE YCIOBHE IKCTPEMYyMaA.
Haubomnbiiee 1 HauMeHblee 3HaYCHHUS (QYHKIUH B
3aMKHYTOM 00JIaCTH.

2 Kypc 3UMHSS ceccust

Huddepenunanbabie YpaBHEHUS: OCHOBHBIE
ITOHSATHUA. 3anaum, IIPUBOALINE K
muddepeHIaTbHbIM YPABHEHUSIM.

Teopema  cymecTBoBaHUS U €IMHCTBEHHOCTH
peuienus quddepeHnnaIb,HOro ypaBHEeHUS.
VYpaBHEHHUs C pa3IeIAOIUMUCS IEPEMEHHBIMH.
Opnoponusie nuddepeHuanpupie  ypaBHeHUs 1
HOpsAKA.

JIuneiinbie ypaBHeHuUs. Y paBHeHUs bepHyuim.
VYpaBHeHUE B MOTHBIX TU(PepeHIramax.
Juddepennnanbabie ypaBHEHHsI BBICIIUX MOPSIKOB:
OCHOBHBIE ITOHSATHS.

YpaBHeHHUs, JOIyCKAIOLMe TOHMKEHUE OPsIKA.
Jluneitnsle quddepeHranbHble ypaBHEHUS BBICIINX
nopsiakoB. MaTerpuposanue JIOAY ¢ noctossHHBIMU
K03 uLeHTaMHU.

Jluneitnpie HeogHopoausie JIY. CtpykTypa o01iero
pemenus JIHIY.

OneMeHThI KOMOWHATOPUKHU: IIEPECTaHOBKH,
pa3MelleHNs], COYETaHUSI.

OCHOBHBIE  TIOHATUS  TEOPUM  BEPOSTHOCTEH:
UCIIBITaHNE, COOBITHE, BEPOSTHOCTH COOBITHS.
JlevicTBus HaJ COOBITUAMU. AnreOpa COOBITHIA.
TeopeMsl CIIOKEHUS 1 YMHOKEHHUS BEPOATHOCTEN.
BeposTHOCTB MOSBIEHUS XOTSI ObI OJTHOT'O COOBITHSL.
dopmyna noaHou BepoaTHOCTH U (opmyia baiieca.
Cxema bepuymn, dopmyna bepnymu,
HauWBEPOSTHEUINIEE YUCIIO TOSBIECHUN COOBITHS 4 B
cxeme bepnyim.

[Ipubnuxennsie popmyssl B cxeme beprym.
JluckpeTHas ciaydaiiHas BEJIMYMHA U CHOCOOBI €&
3amanus. OyHKIMSA pacrpeneneHus.
MaremaTrnueckoe 0KUAaHUE JUCKPETHOW CIIy4YalHOU
BEJIMYMHBI U €r0 CBOMCTBA.

Jlucniepcust TUCKPETHOM CIy4alHOW BEJIMYMHBI U €€
cBoiicTBa. CpeHee KBaApaTHIECKOe OTKIIOHEHHE.
HenpepeiBHast ciydaiiHas BenuuuHa. (CBolicTBa
GbyHKIMH pacripeesieHHs.

I110THOCTH BEPOSTHOCTH HENPEPHIBHOM CIIy4alHOMN
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BEJIMYUHBI U €€ CBOICTBA.
76. Uucnosble XapaKTEPUCTUKU HEeTIPEPBIBHBIX
CITy4alHbIX BEJIMYHUH.
OIIK-1.2 Hcnonp3zyer Ilpumepnuie 3a0anua u 3a0auu
TEOPETUUECKHE OCHOBBI
3ananme 1. CocTaBbTe aJITOPUTM PEUICHHUS ..... 33]1a4H.

TEXHUYECKUX HAYK JIJIs
MPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJOIUi Ha
peabHbIX
CTPOUTEIBHBIX
00BEKTOB

3agaua 2. Beruucnure npeaen no npasuiy Jlonurans

lim arcsin(2x—4)
X—2 XZ _4 )

3aganue 3. ChopMynupyiiTe HCOOXOAMMOE YCIOBHE
3KcTpeMyMa (YHKIIMH  OJIHOM TIEPEMEHHOM.

3agaua 4. KakoB reoMeTpUYECKU CMBICI
OTIpPEJIeIEHHOT0 UHTETpasia OT JaHHOW (YHKIINU B
JTAHHOM WHTEpBaJIC B IGKAPTOBOM CUCTEME KOOPIUHAT?

Hpumepnble npakmuieckue 3a0aHUA 011 IK3AMEHO8 U
3auema.

1. JlaHbI KOOPJIMHATHI BEPIITUH MTHPAMUIBI APAA, -
A(L36), A (221), A(-L01), A (-46-3)
Haiitu: 1) puny pedpa Ak,
peOpamu Ak y Ah

2) yron Mexny

3) yrox Mexy pedopom AA TpaHbIo AlA . 4)

TUIOIIAb TPaHU AR, 5) o6beM MUpaMHIBL.

2. 2. BrtpeyronsHuke ¢ BepmuHamu A(2,1), B(5,3),
C(-6,5) HaliTu ITMHY BBICOTHI U3 BEPUIMHBI A.

3. 3. Hanmcare KaHOHWYECKHE U MTapaMeTpUdecKue
yYpaBHEHUS MPSAMOM, MPOXOIALIEN Yepe3 TOUKH
M(2,1,-1) 1 K(3,3,-1).

4. 4. CocTaBuTh YpaBHEHHE IJIOCKOCTH,
npoxoasiiei yepe3 Touku A(1,0,2), B(-1,2,0),
C(3,3,2).

5. 5. Jlokasarb, 4TO NpsAMBIE TapaJIJICIIbHbIL:

X+y-2=0
X+2 y-1 z
T3 -2 14 X-y-5z-8=0
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6. Beruuciure npeaensl:

4 .
a) lim 1+4>2< X > 6) lim 3x-arcsin fx ‘B
x>0 X 4+ 3X° + 2X x-0 COS X — COS” X
. 2x-1-+5
lim—

x—3 x_3

d _
7. Haiiaute d_y s GyHKImii: a) y=e® < 0)
X

X=ctg2t,
y = In(sin 2t).
8. Haiitu HeonpeieIéHHBI HWHTETpaI: a)
[ sin 3x- cos 5xdx , 6) i 1-cosx . B) j(2x+5).ede.

(x —sin x)?

xdx

10. Haiitn turomanb (Urypbl, OrpaHUYEHHON

9. BeruucnuTh ornpeneaeHHbI HHTEeTpal

l\)'—.g

2
muauamu:  X=4, Yy~ =4X.

11. HaiiTu ¥ mOCTpOUTH 00JIACTh OTpeneieH s PyHKIUN

U=+9-%x"—y* +(x-y)®

12. Haiitn monsbiid  auddepernnan  QyHKIHH:
z=x>Iny—sin2xy.

13. HaiiTu dacTHbIE TPOU3BOAHBIE MEPBOIO MOPSAIKA

dyuxmmn: Z =5x%y° +In(x + 4y).

14. HanucaTh ypaBHeHHE KacaTeIbHOU MIOCKOCTH U

HOPMAJIH K [IOBEPXHOCTH Z =+/X° + Y’ B Touke (3, 4,
5).

15. Pemure 3anauy Kommu: ycos® xdy = (y2 +1)dx,

y(0)=0.

16. Haiigute obmiee penienne quddepeHInans»HOro
ypaBHenus  y'' +y' = e?*.

17. Tlpu noctaBke ¢ 3aBoja Ha 6a3y 1000
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PaAMONPUEMHHUKOB, y 55 BBIILIU U3 CTPOS JIAMIIBL.
Haiitu BepoATHOCTH TOTO, YTO B3SIThIM Hay1auy
MIPUEMHHK Oy/IeT UCIIPABHBIM.
18. [IpuHrMaeM BEpOSITHOCTH POXKJICHUSI MAJIbUYUKa U
JI€BOYKHU paBHbIMHU. HailTu BEPOATHOCTH TOTO, 4TO CpeIU
10 HOBOPOKIAEHHBIX 6 OKAXKYTCSI MAJIbUUKAMHU.
19. Jlan 3aK0H pacnpeaeneHus JUCKPETHON ClTydaiiHON
BEJTMYUHBI:
Xx: | 110 | 120 | 130 | 140 | 150
p: 101|02|03(02]|0.2
BBIYHCIIUTH €€ MaTeMaTH4ECKOe OXKHIaHue, TUCTIEPCUIO U
cpeaHee KBaJpaTUuIecKoe OTKIOHEHHE.
OIIK-1.3 Pemaer Ilpumepnvie npakmuueckue 3a0anus
WHXCHEPHBIE .
347144H C TIOMOLLIBIO 3ananue 1. Cucrematuzupyiite 1 00001IKUTE BCE
MaTeMaTHueckoro | IOTHOUEBBIC TIOHATHS U IPUEMbI PEUICHHS THITOBBIX 3a)1ai{
anmapata o TeMe «I[IpousBoaHas» u <inPIMeHeHPIe MIPOU3BOAHOM
BeKTOPHOI MIpH UccTeIoBaHuU QyHKIHI». PesynpTaT ohopmute B
ANreGpsI, BUJI€ TaOJINIIEL.
AHATIATHIECKOH 3agaua 2. [ pelieHus 3a1auu caenanTe
TCOMETpUH 1 CXEMATUYECKUI YEPTEXK U MONYIUTE PYHKIIMOHAIBHYIO
MATEMATHHCCKOTO | sappcumocTs Mo ykaszanuio K 3agade. Haiiaure obmacts
atajinsa onpeieNieHus TN (QYHKIMHU [0 CMBICITY 3aJa4H.
Boruncnute 3HaueHus 3Toi QYHKIUH PU TpeX
pa3INYHBIX 3HAYECHUSIX apryMeHTa. Mccnenyiire
OIIK-1.4 Pemraer (GbyHKIHMIO HA HAaUOOJIBIIIEE M HAMMEHBIIIEE 3HAYCHUS.
TEOpPETHYECKHE OTtBeThTE HAa BONIPOC 3aa4u.

3a7a4d B 00J1aCTH
TEIIOTEXHUKH,
THJIPaBIIAKH,

TEIIOMAaccoOOMeHa,

UCTIONB3YS
(byHIaMeHTalIbHBIC
3HAHUS

«CeueHune TOHHENS UMeeT (opMy MPSIMOYTOJIbHUKA,
3aBEpPUICHHOTr0 NMOJIyKpyroMm. [lepumerp ceuenus 18 m.
[Ipu kakoM paanyce NOIYKpyTa IJIOIAb CEYeHUs OyaAeT
HauOObIICH?»

O0o03Ha4bTe pasnyc MOJNyKpyra 4epe3 I | BhIPa3HTe
wiomane S cedeHus kKak QyHkimoo ot F: S =S5(r).

3ananue 3. Ha xakoii BbICOTE I HaJ LIEHTPOM KPYTJIOrO
CTOJIa pajuyca a CleyeT IOMECTUT JIaMITy, YTOOBI
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OCBEIIIEHHOCTh Kpasi CToj1a ObliIa HAauOOJIbIICH?
(CaMOCTOATEIIBHO MPOAHATU3UPOBATh - 3HAHHUS, METO/IbI
KaKoro pasjieiia MaTeMaTHKH TOTPEOYIOTCS JIJIsl PEIICHUS
JAHHOM 3a7a4H ).

Ilpumepnuie npukiaonvle 3a0auu u 3a0aHUs

3agaya 1. [IpoBeputs, exat 11 TOYKU A(:L' 0; 1),

B(4; 4: 6) C(2,2;3) " D(10;14; 17) B OJIHOM

TIJIOCKOCTH.

3anauva 2. [Ipu nocTpoeHnU BUCAYETO MOCTA UEPE3 PEUKY
«Tuxast» 1 BBISICHEHUU HAaACKHOCTU COOPYKCHUA,
CTYAECHTBI CTPOUOTPSAIA CTOJIKHYJINUCH C PEIICHUEM
CleAyrouen 3a0a4u:

Tpoc, moJiBEMIEHHBIN 3a 1Ba KOHIIA HA OJJMHAKOBOM
BBICOTE, UMeET GopMy ayru napabdosnsl. Paccrosaue
MEX1y TOUKaMU KperuieHus paBHo 24 M. ['nyOuna
poruda Tpoca Ha pacCTOSHUU 3 M OT TOUKH KPEIUICHUS
paBHa 40 cMm. OnpenenuTs rTyOMHY nporuda Tpoca
IIOCEpEANHE MEXNY KPETICHUSIMU.

F=(L25)
QJICKTPOCTATUYCCKOI'O ITOJIA, IO NEPEMEIICHHUIO

M, =(0; 4; 2)

3anaua 3. Haiitu paboty cuibl

QJICKTPHUYICCKOI0 3apsAaaa U3 TOYKH
M, =(4;7;4)

B TOUKY

. X—CO0SX

lim——

3ananue 4. [lokaxute, 4yTO IIpeen ** X+C0SX He MOXKET
OBbITh BbIUKCIIEH N0 npaBuity Jlonutans. Haitaure stot

npesesn IpyruM CrocoOoM.

3ananme 5. 3aBUCHUMOCTb IIyTH OT BpEMEHHU IIPU

MPSIMOJIMHEIHOM JBMKEHUH TOYKH 33a€TCSl ypaBHEHHEM
15 0

S—gt +2t° -3, rme S-nyrb BM,a t BpeMms B C.

Brruucnute ee CKOpocTh U YCKOpEHHE B MOMEHT BPEMEHU

t=4c.

2
- X

3anaua 6. K rpaduxy dpymxumu 7 ()=3-2" 4 610 Touxe ¢

abcuuccon™ ~ 1npOBez[eHa KacatenbHas. Haiitu
IJIOMIA/Ib TPEYTOIbHIKA, 00Pa30BaHHOTO KacaTelbHOUN U
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OTpE3KaMH, OTCEKAEMBIMHU €10 Ha OCAX KOOpJAHWHAT.

3anpaua 7. B nmapke arrpakimonos ropoja N onus u3
OTPE3KOB TPACKTOPHUH JIBUXKEHUS T0€3/1a B
«AMEPUKaHCKHX TOpPKaxX» MPEeACTaBIIAET CO0Oi

s(t) = Asin(wt +@,)

CUHYCOUIY: ,THe A, po 1 w —

HU3BCCTHBIC YHCJIa.

OmnpenenuTts yroa HakJIOHA K TOPU30HTY I1OCETUTENS
aTTpakuuoHa J[. B MOMEHT BpeMeHH {j ero ABMKEHUS 110
TOMY OTPE3KY.

3aganue 8. [logymaiite, c TOMOLIBIO CPEACTB KAKOTO
paszena MaTeMaTHKH MOYXKHO PEIIUTh CIICTYIOLIYI0
3ajayqy.

«Jly1s1 yOOpKM CHera Ha YJIHIIaX ropoJia UCIOIb3YIOTCS
cHeroy0opouHble MamuHbL. OHU padOTAIOT B TCUCHUE
CBETJIOTO BPEMEHHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHOM
CKOpPOCThIO YOOpKH cHera 400 (M3/q). N3menenue oobema
CHera, BBINAJAIONIeTr0 Ha YIUIBI TOpO/ia B TOPOJE B
TE€UYEHHE CYTOK, MOYKHO OMHUCATh YPaBHEHHEM

ds 2

— =120 - 5¢ u S(I) 3

dt rie — o0beM cHera (B M),
BBIMABLIETO 3a BpeMs t (B yacax), 021 £24. B moment
spemenn! = 0 Ha ynuuax ropona aexur 1000 M° cHera.

YcTaHOBHTE COOTBETCTBUE MEXAY BpEMEHEM t H

St
00BEMOM CHera, JIeXKaIIero Ha YIUIax ropoaa { ) »

CocraBbTe MaTEMaTHYECKYIO MOJIEIb ATOM 3a7a4u U
peure e€.

0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE/N U KPUTEPHH

OIICHUBAHHUA:




[TpoMesxkyTouHast aTTECTALUS 10 JUCIUILTHHE «MaTeMaTHKa» BKIIIOYAET TCOPETUUCCKHE
BOIIPOCHI, TTO3BOJISIOIINE OICHUTh YPOBEHDb YCBOCHHUS 00YJAIOIIUMUCS 3HAHUH, U TPAKTUYCCKHE
3aJ]aHusl, BBIABIISIONINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUN U BIIaICHU, TPOBOIUTCS B (hopme
2 sk3ameHOB U B (hopme | 3adera.

DK3aMeH 10 JaHHOW AMCUUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 1Mo 3K3aMEeHAIMOHHBIM OujieTam,
KaKIbIH U3 KOTOPBIX BKJIIOYAET | TEOpETUYECKUI BONPOC U TPU MPAKTUUECKUX 3aJaHUSI.

IToka3zaTenu u KPUTEPHUHA OLICHUBAHUA 3a4Y€Ta:

- JUTSI ¢IaY M 3a4eTa o0ydJaromuiics mokaspiBaeT copmupoBaHHocTh komrereHuun OIIK-1; T.e.
CTYJCHT JIOJDKEH IMOKa3aTh 3HAHKSI HA YPOBHE BOCIIPOU3BEACHUS U O0BICHEHUS HHPOPMAIIHH,
WHTEJUICKTYaJIbHbIC HABBIKH PELICHUS 3a/1a4;

- 3a4eT HE CAaH, €CJIM pE3yIbTaT O6y‘~ICHI/I${ HC JOCTUTHYT, 06y‘IaIOH_[I/II>'ICH HC MOXKCT I10Ka3aTb
3HAaHUA Ha YPOBHC BOCIIPOU3BCACHUA U 00BSACHEHHS I/IH(bOpMaIII/H/I, HEC MOXKCET I10Ka3aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

IToka3arenn u KPUTCPHUHA OLICHUBAHHUSA IK3aMEHA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4aroUuiics 1eMOHCTPUPYET BbICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKO€e 3HaHNE
y4eOHOro MaTepuaia, CBOOOHO BBIIOJHSAET IPAKTUYECKHE 3ajaHNs, CBOOOJAHO ONEpUpyeT
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6anna) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
c(OPMHPOBAHHOCTH KOMITETEHIIMN: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHHS IPU aHAJTUTUYECKUX ONepalusx, epeHoce
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yJAOBJIETBOPUTEJIbHO» (3 Oasia)— o0yyaromuicst IeMOHCTPUPYET MOPOTOBBII
ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMU: B X0/1€ KOHTPOJIbHBIX MEPONIPUATUI JOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSAMU TPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHOY» (2 O6amia)— o0yJaromuiics JEeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCKOro MaTepuaa, JOMyCKaeT CYyIlIeCTBEHHbIE OIUOKH, HE MOXKET TTOKa3aTh
WHTEIUICKTYaTbHBIC HABBIKM PEIICHUS MPOCTHIX 3aJ1a4 MM HE MOXKET ITOKa3aTh 3HAHUS Jake Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS! MHPOPMAIUH.

— Ha OLIEHKY «HeY/10BJ1eTBOPHUTEeIbLHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHS Ha
YpOBHE BOCTIPOU3BEACHHS U 00BICHEHUSI HTHPOPMAIIUH, HE MOKET MIOKa3aTh UHTEJUIEKTyalIbHbIE
HaBBIKU PEUICHUsI POCTHIX 3a]1a4.



