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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 MaTeMaTUKy M HHOOPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu kapeapsl [IpukiagHON MaTeMaTUKH U WH()OPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu kageapsl [IpukiaaHoON MaTeMaTuKu U HHHOPMATUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kageapsl [IpuKITagHON MaTeMaTHKU U HH)OPMATHKH

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 CTYJEHTOB MCIIOJIIb30BAHMIO MATEMAaTHUYECKUX
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/ PAKTUK:

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 pesynbrate 0cBOCHHUS TUCHUILIMHBI (MOyns) «MareMaTHKay 00y4arouIuiics JOKeH
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/ICCJICIIOBaHI/Iﬁ

OIIK-1.2 Hcnonb3yeT TeopeTH4ecKue OCHOBBI TEXHMUYECKUX HAyK Ul IPUMEHEHUs
MHHOBAIIlMOHHBIX TEXHOJOT I Ha PCATBbHBIX CTPOUTCIIbHBIX 00BEKTOB

OIIK-1.3 Pemaer mHXEHEpHbIE 3aJaud C IOMOILBIO MaTEMaTHYECKOIo armmapara

BEKTOPHOW anreOpbl, aHaIUTHUYECKON TIeOMeTpUM M MaTeMaTHYecKOro
aHaian3a




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
g B
E o u KOHTPOJIS
Paznein/ rema 3 (B axaz. Hacax) = [y A . P Kon
S 3 © | caMoCTOSATENBHOW |  yCIIeBaEMOCTH U
JUCLIATUINHBI 5 S . | KoMIeTeHIUH
@) g £ paboTsl MIPOMEKYTOYHOM
nab. | mpakT. | 3 & ATTeCTallHH
Jlek. s < 11
3aH. 3aH. O =
1. JIuneiinas anredpa
- IOATOTOBKA K
MPaKTUYECKOMY [IpoBepka
3aHATHIO, WHINBUIYaITbHBIX OIIK-1.1,
1.1  Omnpenenurenu U .
pel 4 2/1,21 - BBIIIOJTHEHHE 3aJIaHHH, OIIK-1.2,
MaTpHUIIBI
WHIUBUAYAIBHBIX | KOHCYIBTAIIUU TI0 OIlK-1.3
JIOMAIIHUX pemenuro /13 1
3aJaHuN
- IOATOTOBKA K
MIPAKTUIECKOMY ITposepka
1.2 Cucremsl JIHUHEHHBIX 1 3aHATHIO, WHINBUIYaITbHBIX OIIK-1.1,
anreOpanveckux 3 4 - BBITIOJIHEHHE 3a7aHui, OIIK-1.2,
ypaBHEHHUH WHIUBUAYAIBHBIX | KOHCYIBTAIIUH TIO OIlK-1.3
JIOMAIIHUX pemenuro /13 1
3ananuit /13 1
[IpoBepka
- MOJITOTOBKA K | WMHIMBUIYaJIbHBIX
1.3 Jluneiinpie I aKZ”l[I/ItleCKOM : 3a, izm?l OIK-1.1,
: 3 431 P Y S OIK-1.2,
MPOCTPaHCTBA 3aHATHIO, KOHCYJIbTHPOBaHUE OIK-1.3
AKP 1 o U3 1, '
Hanucanue AKP 1
HWroro no pazaeny 10 10/4,21
2. DneMEeHTHI BEKTOPHOH
anreOpbl W aHAJTUTUYECKOM
TEOMETPUH
- IOJATOTOBKA K
MPaKTHIECKOM
2.1 BexropHas anrebpa: p Y- KOHCYJIbTALlUH 110
TMHEHHbIE W HelWHEHHbIe SATATHIO, pemernto 13 Ne2 OIK-11,
onepaluu HajJ BEKTOpaMu ! 5 1S  BRITIOHEHHE poBepKa | OomK-l2,
N WHAMBUAYAJIBHBIX ) OIIK-1.3
U MX CBOMCTBA. AMBHILY pemenus AKP Ne2
JIOMAITHAX

3amanuii /13 2




= BBIIIOJTHCHUEC

AKP Ne2 u AKP
Ne3 «BekropHasi | - KOHCYIBTALUU TIO
2.2 AHanuTHyeckas anrebpa u pemenuo MJI3 Ne2,|  OIIK-1.1,
TeOMETpHsl Ha TUIOCKOCTU H 5 1 14,2 | anamuTHyeckas - IpOBEpKa OIlK-1.2,
B IIPOCTPAHCTBE reOMETpPHL. peuenus AKP Ne2, OIIK-1.3
Juddepenuuans Ne3
HOE MCYHCIICHUE
DOII»
HUroro no pasaeny 10 2,5 14,2
3. BBeneHue B MaTeMaTHICCKUIA
aHanu3
- KOHCYJIbTalliH 10
emeHuio M3 Ne3,
3.1 Tpezen " - BBIIIOJIHEHHE b m-HnIi)OBeia OIK-11,
HEIPCPBIBHOCTL ~ yHKILHH 6 3 AKP Ned , /I3 3 | pemerus AKP Nod | OHK-1.2,
OJ/IHOH mepeMeHHOM —— OIIK-1.3
HeTpep.)
HWroro no pazneny 6 3
4. JuddepennuansHoe
ucyrucieHne (QYHKIMH — OJHOM
MIePEeMEHHON
4.1 Omnpenenenue camocrosrenpHas o
MPOU3BOIHON (DYHKIMH B pabota c CLHCHZIO I/IJI_'IB Nod
TOUKE. Huddepennman, JUTEepaTypout — p - IDoBEDKA o
ero TEOMETPHUUCCKHIA KOHCIIEKT emeﬂfm AlI)(P NoS OIIK-1.1,
cMbIci. ['eomerpuueckuilt u 5 0,511 «3amaun, p (aacTh — - OIIK-1.2,
MeEXaHUYECKHI CMBICII MIPUBOISIINE K HpOU3BOIHbIE) OIIK-1.3
MPOU3BOJHOM. IIpaBuna HOHATHIO p_ o OB}; <a ’
1 hepeHIpOBaHUS u MIPOM3BOTHOM», KOECHCET&
TabJIHIIa TPOU3BOIHBIX - BBIIIOJIHEHHE
AKP Ne 5
BemonHerane AKP | koucynmsTanmm mo
42 Jnddepenmposanie Ne5 «Bekropnas |pemenuro U3 Ned,
HEsIBHO U T4 anre6pa - MPOBEpKa OIlK-1.1
paveTprriccer AQHAJINTUYECKasI emteHus AKP Ne5 )
3aJ]aHHBIX GbyHKIUH. 5 221 eOMETDI p (acth — h OIlK-1.2,
Jlorapugmunueckoe Tindde eg I/I.EU'Ib HOCTDOGHIE OIIK-1.3
nuddepeHInpoBaHNE peHI p
HOE HCUUCIICHHE rpadukoB
DOID» (hyHKUUH)
OIIK-1.1,
4.3 Dx3ameH 9K3aMeH OIIK-1.2,
OIIK-1.3
Wroro no pazaeny 10 2,5/31
Hroro 3a cemectp 36 18/7,21 | 14,2 dK3aMeH
5. HuterpanbHoe HCYUCICHUE
(hyHKIIMYU OJIHOH NepeMEHHO
51 ITepBooGpa3zHas - KOHCYJIBT. 10 pelll.
P, BBIHOJ'IHJS:;I/IC AKP W3 Nes, OMKAL
HeomnpeneneHnsprii - - IpOBEpKa o
0,5 0,5/0,11 «HeormpeneneHHbI OIIK-1.2,
HHTErpaJl U €ro OCHOBHBIC " .| pemennss AKP Ne6 OIK-1.3
CBOMCTBA. Tabmuna 1 OTIPC/ICTICHHEIH (uactp — HEmocp. '
HEONpPEICICHHBIX uHTerpam UHTETP.)
- KOHCYJIBT. 11O PelL.
- BBITIOJTHEHUE W13 Nes
AKP Ne6 - OIIK-1.1,
5.2 OcHosHbIC  METOABI 0,5 1/11 «HeomnpeneneHHbl - IpoBepKa OIIK-1.2,
HUHTErPUPOBAHUSA N . | pemenust AKP Ne6
W ¥ ompe/ieneHHbI I (42CT - MeTOxE! OIIK-1.3
UHTETpam»

HUHTETPUPOBAHMST)




53 OnpeneneHHblii

HHTETpal. 3amaun,
NPUBOJAIINE K TIOHATHIO 7 BPIIOJHCHHE KOHCYJIbTAallUU 10
0?{ eJIeJICHHOTO MHTErpasia AKP Ne6 emennto MJ13 Ne5 OIK-1.1,
pel paia. 0,5 1/11 «HeormpeneneHHbI p | OIIK-1.2,
Popmya { ¥ oIpe/ieNIeHHBIN - HpoBepia OIIK-1.3
Hetorona-JleitGHuna. P pemerus AKP Ne6 '
. HUHTETpaL. »
CgoiicTsa. Mertonbt
MHTETPUPOBAHS
Wroro no paszneny 15 2,5/2,11
6. HuddepenmansHoe
HCYUHNCIICHHE (hyHKIUK
HECKOJIbKHX ITePEeMEHHbIX
CaMOCTOSITEIbHOE
6.1 Onpenenenue H3yUYCHHE
OCHOBHBIX TIOHATHMA. JIUTEPATYypPHI: OIK-1.1
IIpenen u HenmpepbIBHOCTH HalMcaHue TIpOBEpKa .
pea PCPRIBE 75 10/6,511 | 15 poBEp OIK-1.2,
OHII. OcHOBHBIE CBO¥CTBa KOHCIIEKTa KOHCIIEKTa OIK-1.3
(hyHKIUH, HENPEPHIBHBIX B «CBoiicTBa '
3aMKHYTO} o0nactu. (dyHKIMH,
HETIPEPBIBHBIX B
3aMKHYTOH
6.2 YacTHble TIPOU3BOHBIC
u MIPOM3BOIHAS o -
HaIpaBJICHHIO. KOHCYJBTHPOBAHUE | o 4 ¢
Kacarenpnast mimockocts u BoinosiHeHne AKP | no pemenuro N3 o
5 721 15 OIIK-1.2,
HOpMallb K IIOBEPXHOCTH. Ne7 «DHII» Ne6, OIK-1.3
T'eomerpuueckuii  cMbICT - IIpOBEpKa '
muddepennunana. [IpuszHak pemerus AKP No7
U PepeHIIUPYEMOCTH.
6.3 IIpousBoaHas CIIOKHOMN i
¢byHKIMY. YactHble
KOHCYJIETHPOBaHUE
MIPOU3BOIHBIE u OIIK-1.1,
BemonHerane AKP | no pemenuto /13
muddepeHIransl  BRICITUX 6 10/31 6,3 OIIK-1.2,
No7 «®HIT» No6,
MOPSIIKOB. OIIK-1.3
JuddepennpoBanue - HpoBepka
pemenus AKP Ne7
HESIBHO 3aJaHHbIX
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, OIK-1.1
uHTerpasry. Teopema o - -TIpoBepKa )
paily P 4 05 poBep OIIK-1.2,
cpeaHeM 3HAYCHUH. CaMOCTOSITEIIBHOE KOHCIIEKTa OIK-1.3
3ameHa NIEPEMEHHBIX, H3y4YECHHE «CaoticTBa '
TEePExXo. B JIBOMHOM JIUTEPATYPBI: JIBOMHBIX U
UHTErpaJie K IOJSAPHBIM KOHCIIEKT TPOMHBIX
KOOpJMHATaM. «CsolicTBa HUHTErpajioB»
JIBOMHBIX U
TPOMHBIX

HUHTCETPaJIOB»




7.2 TpoiiHOH wWHTerpanm u

ero caoiictBa. CaeneHue
TPOMHOrO  MHTErpaiga K - IOJITOTOBKA K
MIOBTOPHOM HHTETpaly. MIPaKTUIECKOM
PHOMY paiy p Y- KOHCYJIBTAallUHU 110
3amena MIEPEMEHHBIX, 3aHATHIO, OIIK-1.1,
N pemenuto U3 Ne7,
nepexon B TPOHHOM 3 - BBIIIOJIHEHHE nposepka W13 OIIK-1.2,
HHTErpasie K W3 Ne7 P le7 OITK-1.3
ITUHIPUYECKUM u «Kpatnbie -
chepuaeckum UHTErpaIbl»
koopauHaram. Ilonstue o
MHOT'OKPATHBIX HHTErpansax
- nposepka UJ13
Ne7,
7 BRITOTHCHHE IIpoBepKa yyeOHoU
W13 Ne7 posepka yq
KapThl
«Kpatnsle
7.3 Teomerpuueckue «Ipunoxenus
MEXaHUYECKUE HHTCTpaJIBD, KPaTHBIX OIK-1.1,
MIPUIIOKEHUS KpaTHBIX ! 4 - cocTasierue I/IHTI; aJIOB» OIIK-1.2,
p P yueOHOM KapThl P OIlK-1.3
HHTETPAJIOB. N3 Ne 7, yueGHast
«IIpunoxenus
Kapra
KpaTHBIX
«[Ipunoxenus
HUHTETPAJIOB»
KpaTHBIX
HUHTErPaJIOB»
OIlK-1.1,
7.4 Dx3ameH DK3aMeH OIIK-1.2,
OI1K-1.3
HWroro no pazneny 14 4,5
Hroro 3a cemectp 34 34/13,61| 36,3 DK3aMeH
8. OOBIKHOBEHHBIE
JuddepeHanbHble YypaBHEHUS
8.1 OOBIKHOBEHHBIC
muddepeHaibHbIe
AQBHEHHUS MIepBOTO -
3[’1(’) siika. ['eomer qucxnﬁ BeimosHenme AKP KOHCYJIbTUPOBaHHE
P ’ P No8 «1Y. Teopus Y P OIIK-1.1,
CMBICIT . no pemenuto NJ13
G HEpEHIHATHHOTO 0,5 3 8 BEPOSITHOCTEH. Nog OI1K-1.2,
p Maremarnyeckas - OIIK-1.3
YpaBHEHHUS MIepBOTO - IpOBEpKa
CTaTUCTHKA
HopszKa. Mertonsl pemerns AKP Ne§
pereHus
JudepeHInaTbHBIX
- COCTaBJICHHE
KoHcnekTa «1Y -
BBICHIMX KOHCYJIETHPOBaHUE
8.2 JIY BBICIIMX TIOPSAKOB, Y P
MOPSIKOB, o pemenuto NJ13
CBOJMIMECS K MEPBOMY 0,5
CBOJISIIIIUECS K N8,
MOPSZIKY
TIEPBOMY», - IpOBEpKa
- BBITIOJIHEHHE KOHCIIEKTa
AKP Ne8
8.3 Jluneiinbie
g dhepeHnuaIbHbIe
ypaBHEHHsI N-TO MOpsIKa.
JIunelinoe OJTHOPOJIHOE
YpaBHEHHE.
dyHameHTanbHas - BBIIIOJIHEHHE -
cucTemMa pELICHUH. AKP Ne§8 «/1Y. | xkoHcynbTupoBanue
Onpenenurens BpoHckoro. 05 Teopus o pewmenuto NJ13
Heonnoponnoe nuHeliHOe ' BEPOSITHOCTEH. Neg,
ypaBHenue (JIHAY), Bun MaremaTnyeckas - IpOBEPKaA
obmero penreHus. Metox CTaTUCTHKa KOHCIIEKTa
BapHalMd HPOM3BOJIBHBIX
MOCTOSHHBIX.
Jluneiinoe ypaBHEHHE C
MOCTOSIHHBIMU
koo unmenTamu
Wroro no pazneny 15 3 8




9. DJIeMeHTHI
BEPOATHOCTEN
MaTeMaTHYeCKON CTaTUCTHKH

TEOPHU

u

KOHCYJIbTHPOBAHUE
o pemenuto /13
Ne9,
- IpOBeEpKa
- BBITIOJIHEHHE OIIK-1.1,
9.1 DIeMeHTI 0,5 3/11 8 | AKP Ne9 «Teopus peenus AKP Ne9 OIIK-1.2,
KOMOWHATOPHKH o -
BEPOSTHOCTEH. » OIlK-1.3
KOHCYJIbTHPOBAHUE
o pemenuto /13
Ne9,
- IpOBepKa
pemrennss AKP N9
9.2 Amrebpa cOOBITHIA )
Kuaccmaeckoe, KOHCYJIbTUPOBAaHHE
TeOMETPUUYECKOE u - BBIIIOJTHEHHE o }GILHGH PII)IO W3 OIIK-1.1,
CTATHCTHYECKOE 0,5 /11 AKP Ne9 «Teopus | " P N OIK-1.2,
orpeJiesieHHs BEPOSTHOCTH. BEPOSATHOCTEH. » i npo_BépKa OIlK-1.3
AKCI/IOMaTI/IKil TEOPUH pemmerus AKP Ned
BEPOSTHOCTEH.
9.3 TeopeMbl CIOXKEHUS U i
YMHOKEHHUSL. YcnosHas KOHCYIIBTHDOBAHNC
BEPOSTHOCTb. dopmyna - BHIIIONHEeRHME | }e]memio VI3 OIlK-1.1,
MIOJIHOM  BEPOATHOCTH U 0,5 2/0,41 AKP Ne9 «Teopust p OIIK-1.2,
N . Ne9,
dopmyna baiteca. Cxema BEPOSATHOCTEH OIlK-1.3
- IpOBEpKa
bepuymnu, npubnmxeHus
peuenust AKP Ne9
Jlanmaca u Ilyaccona.
9.4 JuckpeTHbIC 31
HEMpephIBHBIE ~CITyYaifHbIe -
e b T g B TR
pacripexn 5 8 | AKP Ne9 «Teopus p OIIK-1.2,
IJIOTHOCTb. % No9,
BEPOSATHOCTEH. » OIlK-1.3
Marematuueckoe - IIpOBEpKa
OXXHUJAHWE U JUCIEPCHS, pemennss AKP Ne9
HaYyaJbHBIC U [CHTPATbHBIC
9.5 W3BecTHbIC -
e - BhinonHenue KP ‘;‘;chnmfflff;l};‘; OIK-1.1,
1 1 Ne9 «Teopus P OIlK-1.2,
XapaKTePUCTHUKL. o Ne9,
BEPOSITHOCTEH. » OIlK-1.3
HopmansHoe - IpOBEpKa
pacmpezieneHue. pemennss AKP N9
9.6 MHoromepHbIe -
Dyt pacpescici, -mmomenne |\ Ll | OTCLL
YHKIHH - pactipea ’ 05 6/41 | 8,9 |AKP Ne9 «Teopus| " P OINK-1.2,
CBOMCTBA. YucnoBble . Ne9,
BEPOSATHOCTEN OIlK-1.3
XapaKTEePUCTUKH. - IpoBepKa
DIeMEeHTHI TEOPHUHU pemerus AKP No9
9.7 OCHOBHBIE IIOHATHS,
renepabHas - BBITIOJTHEHUE .
COBOKYITHOCTh U BBIOOpKA. I3 « koHcynpTHpoBanue | OIIK-1.1,
CTaTHUCTUYECKHE  OLICHKH 6,5 7/41 | 20,1 o pemrenuto /13 OIIK-1.2,
Matemaruyeckas
rnapameTpoB Nel0, Nell, Nel2, OIIK-1.3
CTaTHCTHKA»
pacnpenenenusi. TodeuHsle Nel3
Y MHTEPBAJIbHBIC OIICHKH.
9.8 Kpuruueckass o0nacts,
YpPOBEHb 3HAYMMOCTH, -
- BBITIOJTHEHHE
MOIIHOCTh KpUTEPHSI. VI3 « koHcynbTHpoBanue | OIIK-1.1,
Kputepnii cornacus 8 8/41 Matemaracexas | 1O PEILCHHIO na3 OIIK-1.2,
IMupcoHa ajst TUMOTE3BI O Nol0, Nell, Nel2, OIIK-1.3
CTaTHCTHKA»
HOPMaJIbHOM Nel3
pacnpeieneHun
OIIK-1.1,
9.9 3auer OIIK-1.2,

OIIK-1.3




Uroro no paspeny 16,5 33/14,41| 45
Uroro 3a cemectp 18 36/14,41| 53 3auéT
Hroro no aucumruinye 88 88/35,2 103,5 9K3aMeEH, 3a4eT

)44




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKUE 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
peLIeHN, 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).
VYueOHasi 1eATeNb-HOCTh CTYJIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPAaBUIIO, PEMPOAYKTUBHBIH
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

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

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

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TAIHOTO PELIEHUS MPOOJEMHOW 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 TOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TANHYI0 pPEANM3alUI0 IUlaHa pabOThI, MPE3CHTALUI0 PEe3yIbTaToOB pPabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS ITEpexo0/ia KOMIETEHIIMA Ha YPOBEHb
BJIAJICHUS.

OcHOBHbIE TUIIBI IPUMEHSEMBIX HAMH B 00pa30BaTEIbHOMN JIEATEIbHOCTH TPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCClIeIOBaHMsl (JI0Ka3aTeIbCTBO AKTYyaJIbHOCTU TEMBbl, OINpEeNIeHne Hay4YHOH MpoOJIeMbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, 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, HAKOHEII, 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 JUCIUITIMHBI (MOYJIs1)
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 CTATUCTUKA: 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 oOpasoBanume: 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. ®uxrteHroiubll, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yueOHuK: B 2 yacTsx / [.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. — Tekct: 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
YKa3aHWUS W BAapUAHThl MHIUBUIYaTbHBIX 3aJaHUN JUIS CTYJIECHTOB BCEX CIEIUAIBHOCTEH —
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. 3ocoB A.B. 'apmonmueckuii ananms: MeToandeckue yKa3aHus U BapUAHTHI 3a1aHUHA
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 UHTepuer-pecypcebi:



') 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. Matpunpsl. Onpenenurenu. CUCTeMbl JTMHEHHBIX alreOpanvecKux
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. Marematuka: mpeneibl 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 o0ecnieuenne

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 TUCIUTLIHHBI (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,
MYJIbTUMEAMMHBIE CPE/ICTBA XPAHEHHUS, IEpeJauu U MpeICTaBIeHUs HTHPOPMaLuu

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),
UHUBUYyalIbHOE JoMallHee 3a1anue. IIpomexyrodHas arrectanus IpoBOAUTCA B opme
CEMECTPOBOI0 dK3aMEHa.

OHGHO‘IHBIG 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 3
2 -1 1
03 712 -2 0 1-2
00 -2/(1 1 =2 50_65
1) B - 2) ,
5
31-(4 2 0
g3 1

3agaua 2. Beruuciaute onpenenuTens

2 -4 3
5 10 -

0 4 7

3anaua 3. Haiiaure oOpaTHbIe ISt MAaTPUI
0 O
1 -4 2 5 -1
1)(3 zj 1)47 1.
3agaua 4. Pemute cucreMy a) MaTpUYHBIM CLIOCOOOM U
6) mo hopmynam Kpamepa; B) meronom ["aycca:

X + 3y + 2z —1,
3X + 2y + 5z 6,
4x + 3y + 1z



AKP Ne2 «Bexkmopuv»

1. TlocTpoiiTe Ha MIOCKOCTH BEKTOPHI a=(4- ), b=(-2:5) L c= (1;2). Haitnure ux

nmuHeitnyio kom6unammo 28 +D+3C ) reomerpuueckn, 6) anamutdecky.

o, a=(21-3) b=(-40:2) ¢=(1-2) pipmmre:

a) JUIMHY BeKTOpa &, ero HaNpaBIIONINE KOCHHYCHI, OPT BeKTopa & ;

5 ab ac b (a+2c)-(3a-50)

waxb  axc bxc, (a+2c)<(za-sb),

y abc, (a+2cfsa-sb)e-2b),

3 a= (1;4;_3), b= (3;_2;5), c=(3;-4;2) . HaliauTe nomanps napamienorpamMmma,

nocrpoentoro Ha sekropax 8+20 y €30y nyunut ero cropon.
a=(@LL3) b=(3;0;-2) c=(-1L3)

4. TlpoBepbTe, SABISIOTCS JIU BEKTOPHI
KOMIUTAHAPHBIMHU.

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. Haitnure:
1) mnuny croponsl AB;
2) ypaBHEHUE BBICOTHI, IPOBEACHHOMN uepe3 Bepiinny C.

2. JlaHbI KOOpAMHATHI BEPILIVH NUupaMuasl A; A; Az A, . Haittu:
1) ypaBHeHHUe mpsAMoOn AiA;
2) ypaBHEHUE TUIOCKOCTH A; A7 Aj;
3) AnuHY BBICOTHI, ONYIIEHHOW M3 BEPIIMHBI As Ha IpaHb Ay A; Aj,
3. [IpuBecTH ypaBHEHHE KpUBOH X —2X +3y° +12y ~5=0 K KaHOHUYECKOMY BUY 1
TIOCTPOUTE €e.

AKP Ned «Ilpeoenwvry

Boraucnuts mipenensi:

343y _ (x=T)(x-3)(x—4
1 fim XS A2x 2. lim ¥ NX=3(x=4)
x>2 x> —X—6 e Byt —x? +11

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

£ 1
5. Iirr(!(1—4x)SX 6. Iirrgxcthx 7. lim 3x%

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 quddepeHaabsHoro ypaBHeHU:
1) y'xInx=y",2) (L+x*)y" +2xy’ =12x>.

y" = 2sin® ycosy
T,
y@ =5 @®=1

3. Haittu pemenue 3anaun Komm:

4. Haiitu obmiee pemenue nuddepeHnanpbHOro ypaBHeHus (B MpuMepe 1) PEIIuTh 3a/1a9y
Komm):



1) y"'—2y +y=xe 2) y"+4y +5y =x2
3) V" —4y"+5y'=6x"+2x~5, 4) y"'+2y" -3y =(8x+6)e",
5) y'—4y +4y=e"(cosx+3sinx),6) y" —64y’ =128cos8x—64e™,

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

5. Pemure cucremy JIY mepBoro mopsiika AByMs Clioco0amMu - TIOJICTAHOBKH M METOJIOM Diijiepa

y' =2x—-5y+e'

X'=y-6x+e®

HJ[3 Ne9 «Teopusn eepoamuocmeii»

1. TIpousBoautcs 5 BBICTPEJIOB 10 pe3€pByapy € FOPIOYUM, IPUUEM PE3EPBYap MOCIE [IEPBOTO
MONaJaHus B HErO BOCIJIAMEHSETCS, a II0C/Ie BTOPOro MOMaIaHus B HETO — B3PhIBACTCS.
BeposiTHOCTh IONIaIaHus B pe3epByap MpH KaxaoM BeicTpene paBHa 0,3. Haiitu
BEPOATHOCTH TOTO, UTO pe3epByap OyAeT MOI0XKKEH, HO HE B30OPBETCA.

2. B cewmbe Tpoe aereii: 2 MabuMKa U IeBOYKa. [eTH UrparoT Ha KyXHe. BeposaTHOCTH TOTO,
YTO MaJIbYUKU Pa3zo0bI0T MOCYAy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a ansa geBouku — 0,4.
Haiitu BepossiTHOCTB TOTO, UYTO MOCyAa OyAeT pazoura.

3. Camma monajaet B MUIIICHB TP OJHOM BBICTpeEIIe ¢ BeposiTHOCTHIO 0,8, Marma — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepoarHocThio 0,75. Cama BeicTpenuia 2 pasza, Mara — 3
pasa, Ilama — 1 pa3, mocine yero B MulieHu OblJI0 0OHApYKeHO 0AHO oTBepcTHe. KakoBa
BEPOATHOCTH TOTO, UTO B MUIIEHB Nonana Mama?

4. Pa3pplB CBSI3U NIPOUCXOAMT B OJHOM U3 3BeHbEB TenedoHHOro kabens. MOHTED
MOCJIEI0BATENbHO IPOBEPSIET 3BEHbs, OOHapyxkuBas MecTo paspbiBa. CocTaBUTH psf
pacripesielieHus] 4yuciia OOCIeOBAaHHBIX 3BEHBEB, €CIM BEPOSATHOCTh pa3pbiBa IS
KaKIOro 3BeHa IIOCTOSIHHA W paBHa p.

5. 3amaH psa  pacrpelesieHus] JUCKPETHOW CilydalHOW BEJWYMHBI X.

X |1 2 3 4 5 6

P 003|015 |0,20 |0,35 | 0,15 |?

[Toctpouth MHOTOYrodbHUK pacnpeaeneHus. Omnpenenuts (QYHKIHIO
pacripefielieHusi M TOCTpouTh €€ rpaduk. Bblumcnaute mareMaTHUeCKOe OXKUAaHUE

My JHUCTICPCHIO DIX] ,

9

O
Cp€aAHEC KBaApaTHYCCKOC OTKIIOHCHUC L’

-0, <X<
BEPOSATHOCTD P(m, —o, = X<m, +0,).

6. 3amana QyHKIUA pacmpeneNeHdus CIy4alHOW BEIMYMHBI 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
MCIIPABIIEHHBIX OLIEHOK FreHepalbHbIX TapaMeTpoB. CaenaiiTe BbIBOA 0 KOAPHUIIUEHTE BapHAaLIUH.

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) IIOKAa3aTelIsIM UCIPABIIEHHBIX aCUMMETPHH U 3KcIlecca, I') kputeputo [lupcona Xz (ypoBeHb
3HAYMMOCTHU NMPUHATH paBHbIM 0.05). B ciiyyae npuHsSTHS TEIIOTE3bl 0 HOPMAIBHOCTH
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 nanubM 3agaum, ucciaegyemoit B UJI3 NeNe 11-13,

HaWTH U 3aI1caTh 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 3HAUUMOCTb ypaBHEHUs perpeccuu. Halltu noBepuTenbHble HHTEPBAIBI ISt

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 Nuaukarop
on
JOCTH>KEHUS OueHouHble CpecTBa
WHJUKaTOpa
KOMIIETEHILIUH
OIIK-1 - Cnocoben pemathb 3a1a4u NpogecCUOHATBLHOM /1eITeJIbHOCTH HA OCHOBE

HCIO0Jb30BAHUA TCOPETHYECCKUX H MPAKTUYECCKHUX OCHOB €CTECTBCHHBIX U TEXHUYCCKHUX

HaYK, a4 TAKKEC MaTEMAaTUYCCKOI0 amnmapara

OIIK-1.1

Onpenenser
XapaKTePUCTHKU
(bU3UIEeCKOTo 1
XUMHYECKOTO
rporiecca (SIBJICHHS),
XapaKTepHOTO IS
00BEKTOB
npodeccnoHanbHOMI
NesITebHOCTH, Ha
OCHOBE
TEOPETUICCKHIX U
IKCITEPUMEHTATBLHBIX
HCCIIEIOBAHU I

1. ®opMynupOBKH OCHOBHBIX T€OpEM (CBOICTB, TPU3HAKOB
HU3Yy4aCMbIX HOHﬂTHﬁ, HCO6XOI[I/IMI)IC 1 10CTAaTOYHBIC
YCJIOBHS) B U3y4aeMbIX pa3jenax Kypca.

2. MeTo1bl pacKpBITUsI HEOTIPEAEIEHHOCTEN, BBIACHEHUS
HENpPephIBHOCTH (QYHKIIMH OAHON TIEPEMEHHOM.

3. AnropuT™ NpuOIMKEHHOTO BEIYUCIECHUS (PYHKIIH C
nomoIneko auddepennrana; HanucaHus ypaBHEHHS
KacaTelbHOU MpsIMOH (TJTIOCKOCTH).

4. AJ'II‘OpI/ITM IIOJIHOI'O UCCIICJOBAHUA (I)YHKI_II/II/I

5. MeTo/1bI BBISICHEHUS KJIACCOB UHTETPUPYEMBIX
(GyHKIMH, a TAaK)Ke METOABI HHTEIPUPOBAHUS OCHOBHBIX
KJIaCCOB (DYHKLIMH.

TeopeTnyeckue BONMPOCHI IJIf 3a4€Ta U IK3aMEHOB
1 Kypc 3umMHsAS ceccust

1. CkansipHO€ TMpPOU3BEICHUE JIBYX BEKTOPOB U €ro
CBOICTBA.




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouyHble CpeaCcTBa

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

BexTopHOoe mpousBeAeHHE [BYX BEKTOPOB M €ro
CBOMCTBA.

CMmenianHoe IpOU3BEACHHE TPEX BEKTOPOB U €r0
CBOMCTBA.

OcHOBHasi ~ uaes  aHaJIUTHYECKOH  TIE€OMETpHH,
IIPUMEHEHHUE BEKTOPHBIX IPOU3BEACHUN.

IIpsimas Ha 1uiockocTH. PasznnuHble BUIBI YpaBHEHUU
IIPSIMOW Ha TUIOCKOCTH.

Yron Mexay npsMbIMH Ha IUIOCKOCTH. PaccrosiHue ot
TOYKH JI0 NIPSAIMON Ha IUIOCKOCTH.

DJUINTIC U €r0 CBOWCTBA.

I'mnep6ona u e€ cBolicTBA.

[TapaGoia u €€ cBoiicTBa.

IInockocte B  mpocTtpaHcTBe. Pasnnunble  BUIBI
YpaBHEHUH IIJIOCKOCTH B IPOCTPAHCTBE.

Yron Mexay IUIOCKOCTSMH. PaccTosiHue OT TOYKH JI0
IJIOCKOCTH.

[Ipsimas B npoctpancTBe. Pasnnunble BUIbI ypaBHEHUN
IIPSIMOM B IIPOCTPAHCTBE.

B3aumHOe pacnosiokeHue IUIOCKOCTH WM IPSMON B
MIPOCTPAHCTBE.

[ToBepxHOCTH BTOPOrO MOpPSAKA.

KpuBas B mpoctpaHcTBe.

Oynkuus. CnocoObl 3ananusa. O61acTh ONpeieIeHHUs.
OcHOBHBIE 2JIeMEHTapHble (PYHKIMH, UX CBOWCTBA,
rpadukm.

IIpenen ¢pynkuuu B Touke. [Ipeaen pynkunu B
6eckoHeyHoCTU. OTHOCTOPOHHUE TIPEIEIBI.
beckoneuHo Mmaible U OeCKOHEYHO OoublIMe (QYHKIINY,
CBsA3b MeX Ay HUMU. CBONCTBAa OECKOHEYHO MAJTbIX
GbyHKIHUH.

Teopemsl 0 npenenax. Packpeitue
HEOIPEACIEHHOCTEN.

3amedarenbHbIE IPEIETbl.

CpaBHeHUe 0ECKOHEYHO MaJIbIX (PYHKITUI.
OKBUBaJICHTHbIE 0ECKOHEUHO MaJible (PYHKLINU U
OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHeHne k
BBIYHCIICHUIO TIPE/IENOB.

HenpepsiBHOCTh QyHKIIMH B Touke. ToukM pa3peiBa U
WX KJacCU(pUKAIHSI.

[IpousBoaHas GyHKLUHU, €€ TEOMETPUUYECKHUI 1
(bu3nyecKkuil CMbICII.

YpaBHEHHUs KacaTeIbHOW U HOPMAJIA K KPUBOM.

JudbdepennmpyemMocTh GyHKIIUU B TOUKE.
[IponsBoHass CyMMBI, pa3HOCTH, IIPOU3BEACHU,

gacTHOro ¢yHKIMH. [Ipor3BogHAs CIIOKHON 1

oOpaTHO! (yHKIHUH.

26. [ludpepennmpoBanne HESIBHBIX U TapaMETPUIECKHI

3agaHHbIX QyHKuuid. Jlorapupmudeckoe




Kon
HHAUKATOpPa

Nupukarop
JOCTHKEHUS
KOMIIETEHIIUH

OneHouyHble CpeaCcTBa

Qg depeHpoBaHue.

27. HpOI/I3BOI[HBIe BBICIINX ITOPSIIKOB.

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

29. [Ipumenenne nuddepernuana K mpuoIMKEeHHBIM
BBIUUCIICHUSIM.

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

31. IIpaBumno Jlonurans.

32. YcnoBUs MOHOTOHHOCTH (DYHKIIHA. DKCTPEMYMBI
¢bynkuii. Heo6xoanMoe 1 10cTaToOuHOE YCIOBUS
IKCTpeMyMa QyHKIUH.

33. Haubosbiiee u HauMeHblee 3Ha4eHUs QYHKIIUU Ha
OTpE3KE.

34. BemmykiiocTs rpaduka ¢yHkiun. Touku neperuoda.
Heo6xoanMoe u 10cTaToOyHOE YCIOBUS TOUEK
neperuoa.

35. AcuMnToTHI rpaduka GyHKINH.

1 kypc JeTHAA ceccust

36. IlepBooOpa3Has. HeompeneneHHbli MHTErpan U €ro

CBOICTBA. Ta6n1/1ua OCHOBHBIX MHTCI'PAJIOB.

37. OCHOBHblE = METOABl ~ UHTETPUPOBAHUSA:  3aMeEHa

nepeMeHHoﬁ U UHTCTPUPOBAHUEC 110 YACTAM.

38. OmnpezeneHHbl UHTErpan Kak Mpelen MHTerpaibHON

CYMMBI, €TI0 CBOICTBA.

39. ®opmyna Hrtotona — Jleitonuia. OCHOBHBIE CBOMCTBA

OIPEACIICHHOI'O UHTErpaJia.

40. BpluncieHue ONpENeNeHHOro HHTerpana (3aMeHa
IIEPEMEHHON, UHTEIPUPOBaHUE o qacTsaM).
WHTerpupoBanre YeTHBIX M HEUYETHBIX (QYHKIMI B

CUMMETPUYHBIX MpeAeax.
41. HecoOCTBEHHBIE UHTETPAJIBI.

42. Teomerpuueckue W (U3MYECKHE  MPHIOKECHHS

OIPECACIICHHOI'O MHTCrpaia.

43. OGnacthb OIIPEICIICHUSA OHIL IIpeneun,
HenpepbIBHOCTh. CBolicTBa (QyHKUNN, HENPEPHIBHBIX B

OrpaHUYEHHON 3aMKHYTOM 001acTH.

44, YacTHbIE TPOU3BOAHBIE MEPBOTO  MOPSIKa,
reOMETPUYECKOE UCTOJIKOBAHUE.

45. YacTHbIE TPOU3BOJHBIE BBICIINX MOPSIKOB.

46. Jluddepennpyemocts M TOAHBIN AuddepeHunan
¢bynakuuu.  MHBapuanTHOCTE  (OPMBI  TIOJIHOTO

muddepeHnmana.
47. IlpumeHenue MTOJTHOTO nuddepenmumana

NpUONMKEHHBIM — BbIUMCIEHUsAM.  Juddepenuuans

BBICHIUX ITOPAOKOB.

48. IIponsBojHas CJIOKHOM byHKIHN. Ilonuas




Kon
HHAUKATOpPa

WNunukatop
JOCTHKECHUS
KOMIIETCHIINH

OneHouyHble CpeaCcTBa

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 IIIocKOCTh U HOPMAJh K IIOBEPXHOCTH.
DKcTpeMyMm byHKINN TIBYX MEPEMEHHBIX.
Heo6xoauMoe u 10CTaTOYHOE YCIIOBHE IKCTPEMYyMaA.
HauOonbiee u HauMeHbIlIee 3HAYCHHUS (QYHKIUU B
3aMKHYTOM 00JIaCTH.

2 Kypc 3UMHSS ceccust

Juddepennnanbable ypaBHEHUS: OCHOBHBIE MMOHSATHS.
3amaun, mpuBojsAmme K - auddepeHnuanbsHbIM
YPaBHEHUSIM.

TeopeMa cyl1eCTBOBaHUS U €AMHCTBEHHOCTH PELICHUS
b depeHIaTbHOTO YpaBHEHHUS.

VYpaBHEHHUs C pa3IeIAOIUMUCS IEPEMEHHBIMH.
Opnopomusie  auddepeHnuanbable  ypaBHeHHS |
HOpsAKA.

JIuneiinbie ypaBHeHuUs. Y paBHeHUs bepHyuin.
VYpaBHeHHE B MOTHBIX TU(PepeHIramax.
Juddepennnanbable ypaBHEHUS BBICHIMX MOPSAKOB:
OCHOBHBIE ITOHSATHSI.

YpaBHeHHUs, JOIyCKAIOLME TOHMKEHUE OPsIKA.
Jluneitnble nuddepeHanbHble YpaBHEHUS BBICIINX
nopsiakoB. Muterpuposanne JIOLAY ¢ mocTossHHbIMU
K03 ULIEeHTaMHU.

Jluneitnpie HeomHopoanbie Y. Crpykrypa oOrmiero
pemenus JIHIY.

OneMeHThI KOMOWHATOPUKH: [IEPECTaHOBKH,
pa3MeIleHNs], COYETaHUSI.

OcHoBHbIE MOHATUA  TEOpUU BEPOATHOCTEH:
UCIIBITaHNE, COOBITHE, BEPOSTHOCTh COOBITHSL.
JlevicTBus HaJ COOBITUAMU. AnreOpa COOBITHIA.
TeopeMsl CIIOKEHUS 1 YMHOKEHHUS BEPOATHOCTEN.
BeposiTHOCTB MOSIBIEHUS XOTSI ObI OJTHOT'O COOBITHSL.
®opmyna noaHou BepoaTHOCTH U (opmyia baiieca.
Cxema bepnymin, bopmyna bepnymnu,
HaWBEPOSTHEUIIIEE YHUCIIO TOSBICHUN COOBITHS A B
cxeme bepnyim.

[Ipubnuxennsie popmyssl B cxeme beprym.
JluckpeTHas ciydaiiHas BeJIMYMHA U CIHOCOOBI €&
3amanus. OyHKIMSA pacrpeneneHus.

MaremaTuueckoe 0XUIAHHE JUCKPETHOM CIy4anlHOH
BEJIMYMHBI U €r0 CBOMCTBA.

Jlucniepcust IUCKPETHOM CIIy4alHOM BEIMYMHBI U €€
cBoiicTBa. CpeiHee KBaApaTHIECKOE OTKIIOHEHHE.
HenpepeiBHast  ciydaiiHas  BennuuHa.  CBoiicTBa
GbyHKIMM pacripeeieHHs.

II10THOCTh BEPOATHOCTH HENPEPBIBHOM CIIy4aiiHOU




Nupukarop

Kon
JOCTHKEHUS OrneHouHbIe CpeACTBa
UH/IMKaTOpa
KOMIIETEHIIUH
BEJIMYHMHBI U €€ CBOMCTBA.
76. UncinoBble XapaKTEPUCTUKU HENPEPHIBHBIX CIIyYalHBIX
BEJIMYHH.
OIIK-1.2 Hcnonp3zyer Ilpumepnuie 3a0anua u 3a0auu
TEOPETUYECKHE

OCHOBBI TEXHUYECKHX
HayK JJIst
MPUMEHEHUS
WHHOBAIIMOHHBIX
TEXHOJIOTUi Ha
peanbHbIX
CTPOUTEIBHBIX
00BEKTOB

3ananme 1. CocTraBbTe aJIrOPUTM PEUICHHUS ..... 33]1a4H.
3anauva 2. Beriuucnute npenen no npasuiy Jlonurans

lim arcsin(2x-4)
X—2 XZ _4 )

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

3agaua 4. KakoB reoMeTpuyecKuil CMbICI ONPEEIEHHOTO
MHTETpaja OT JaHHOH (pYHKIMH B JAHHOM WHTEpBAJIC B
JIEKapTOBOI cucTeMe KOOpAUHAT?

Hpumepnble npakmuieckue 3a0aHUs 011 IK3AMEHO8 U
3auema.

1. JlaHbI KOOPAMHATHI BEPIIUH MTUPAMHU/IBI AAAA, -
A(L36), A (221), A(-L01), A (—46-3).
Haiitu: 1) pnuny pebpa AiAZ;
AR AA-

2) yroa mexay pedbpamu

3) yroxn Mexy peopom AA TpaHbIO ARA . 4)

IJIouaib rpaHu AR, 5) 06beM MUpamMH/IBL.

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

3. 3. Hanmcare KaHOHUYECKHE U NTapaMeTpUdIecKue
YpaBHEHUS MPSAMOU, 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. Jloka3arb, 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 npeaesl:

4 .
a) lim 1+4>2< X > 6) lim 3x-arcsin fx ‘B
x>0 X + 3X° + 2X x-0 COS X — COS” X
. NJ2x—-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 HWHTETpal: a)
[ sin 3x- cos 5xdx , 6) i 1-cosx . B) j(2x+5)-exdx.

(x —sin x)?
*/? xdx
2 \/x2+5

10. Haiitn turomanp (Urypbl, OrpaHUYEHHON

9. BoruucnuTh ornpeneaeHHbI HHTEeTpal

s X =4, Y2 =4x.

11. HaiiTu ¥ OCTpOUTH 00JIACTh OTpeneieH s PyHKIUN
U=+9-%X"—y* +(x-y)®

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

13. HaiiTu dacTHbIE MPOM3BOAHBIE MEPBOIO MOPSAIKA
dyuxmmm: Z =5x%y° +In(x + 4y).

14. HanucaTh ypaBHeHHE KacaTeIbHOU MIOCKOCTH U
HOPMAJIH K TIOBEPXHOCTH Z =+/X* +Yy° B Touke (3,4, 5).
15. Pemure 3amauy Komm:  ycos® xdy = (y2 +1)dx,

y(0)=0.

16. Haiigure obmiee penienne quddepeHnans,HOro
ypaBHenus y'' +y' = e?*.

17. Tlpu noctaBke ¢ 3aBojaa Ha 6a3y 1000
paalONPUEMHUKOB, Y 55 BBIIUIM U3 CTPOs JaMiibl. HalTu




Nupukarop

Kon
JIOCTH>KCHHUS OueHouHbIE CpeICcTBa
WHJIUKaTOpa
KOMIIETEHIINH
BEPOATHOCTH TOTO, UTO B3AThIM Haynady NPUEMHUK OyneT
HCIIPaBHBIM.
18. [IpuHrMaeM BEpOSITHOCTH POXKJICHUSI MAJIbUYUKa U
JI€BOYKU paBHBIMU. HaliTH BEpOSITHOCTH TOTO, UTO CpeAU
10 HOBOPOKIEHHBIX 6 OKAXKYTCSI MAJIbUUKAMHU.
19. Jlan 3aK0H pacnpeaeneHus JMCKPETHON ClTydaiiHON
BEJIMYMHBI:
Xx: | 110 | 120 | 130 | 140 | 150
p: 101]02]03|02]0.2
BBIUHCIIUTH €€ MaTEMaTHUECKOEe OKUAAHHE, JUCTIEPCUIO U
cpenHee KBaJpaTHYecKoe OTKIOHEHHE.
OIIK-1.3 Pemraer Ilpumepnule npakmuueckue 3a0anus
WHXCHEpPHBIE 3 c oG
aganme 1. CucremaTuzupyite u 006001TUTE BCE
3a/1a4u ¢ a Py m
KJIFOUYEBBIC TTOHSATUS U IPUEMBI PEIIICHUSI TUTIOBBIX 3a/1a4
MTOMOIIIBIO
o teme «lIponsBogHas» u «lIpruMeHeHne MpON3BOTHON
MaTeMariueckoro | 10 1oMe «LIPOH3BOL PUMCHCHHE MPOU3BOIHO
MIPU UCCIIEI0BAHUU Kiui». Pesynbrar odpopmute B
amnmapara P 5 A (byHK y (bop
. BH/JIC TAOJIHIIBI.
BEKTOPHOU sie 1
aireopel, 3agaua 2. 1 pelneHus 3a1a4un CAEIaiTe CXeMaTHIECKUH
AHATUTUYECKOU

ICOMCTpPUHN U
MaTEMAaTHYCCKOI'O
aHaJln3a

YepTexk U MoNydnuTe GYHKIIMOHATHHYIO 3aBUCUMOCTbD T10
yKa3aHUIo K 3a1a4ye. Haliqute 06nacTh onpeneneHus 3Toi
(GYHKIIUH IO CMBICTTY 3a7a4i. BeraucnuTe 3HaU€HUs ATON
(GYHKIIUY IPU TPEX pa3IUYHbIX 3HAUEHUSX apryMeHTa.
Uccnenyiite GpyHkiuio Ha HanOoJIbIIIee 1 HAUMEHBIIIEEe
3HayeHus. OTBETHTE HA BOMPOC 3a/1aUH.

«CeueHune TOHHENS UMeeT HopMy NMPSIMOYTOJIbHUKA,
3aBEpPUICHHOTr0 NOIyKpyroMm. [lepumerp ceuenus 18 m.
[Ipu xakom paauyce MoJIyKpyTa IUIonaib CeYeHUs OyaeT
HauOOoIbIIeH?»

O003Ha4bTe pagnyc MOJyKpyra 4epe3 I | BbIpa3uTe
wiomanpk S cedeHus kak ¢pyakmuio or ;S =S(r).

3ananme 3. Ha xakoli BbICOTE I HAJl IEHTPOM KPYIJIOTO
CTOJIa pajuyca a CileyeT IOMECTUT JIaMITY, YTOOBI
OCBEIICHHOCTh Kpast cToja Obli1a HauOobIIen?
(CamocTosTENIBHO NPOaHATM3UPOBATh - 3HAHUS, METObI
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KaKoro pasjieiia MaTeMaTHKH TOTPEOYIOTCS JIJISl PEIICHHS
JAHHOM 3a71a4H).

Ilpumepnuie npukiaonvle 3a0auu u 3a0aHUs

3anaua 1. [IpoBeputs, JiexaT Jid TOUKU A(l; 0; ),
B(4;4,6) C(22;3) , D(10;14;17)

IIJIOCKOCTH.

B OJHOU

3anauva 2. [Ipyu nocTpOCHUH BUCSYETO MOCTA YEPE3 PEUKY
«Tuxas» U BBISCHEHUU HA/IKHOCTU COOPYKEHHUS,
CTYJEHTBI CTPOMOTPSI/1a CTOIKHYJIUCH C PeICHHEM
CIeAyrouen 3a0a4u:

Tpoc, noaBeIeHHBII 3a [Ba KOHIIA HA OJIMHAKOBOI
BBICOTE, UMeeT (hopmy ayru napabdosnsl. PaccTosiHre Mexay
TOYKaMH KperieHus paBHO 24 M. ['myOuHa mporuba Tpoca
Ha PacCTOSIHUM 3 M OT TOUKH KperuieHus pasHa 40 cm.
Ornpenenuts rIyOuHy Mporuda Tpoca MmocepeinHe MEXY
KPETUICHHUSIMH.

F=(L25)
QJICKTPOCTATUYCCKOT'O ITOJIA, IO NTECPEMECILICHHUTIO
M, =(0; 4;2)

3anaua 3. Haiitu paboTy cuibl

SHGKTpH‘{eCKOFO 3apsu1a N3 TOYKHU
M, =(4;7; 4)

B TOUKY

. X—CO0SX

lim———

3ananue 4. [lokaxute, 4yTO IIpeen *~* X+C0SX He MOXKET
ObITh BbIUKCIIEH 10 npaBuity Jlonutans. Haitaure stot

npeaes ApyruM CnocoOoMm.

3ananue 5. 3aBUCUMOCTD IIYTH OT BPEMEHHU TIPH

NPSMOJMHEHHOM JBIKCHUU TOYKH 3a]1a€TCsl YypaBHECHUEM
_ 1. 2

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

Beruncinre ee CKOpOCTh M YCKOPEHHE B MOMEHT BPEMEHH

t=4c.

5

3anaua 6. K rpaduxy QpyHkimu f(x)=3-3" 5 oro Touxe ¢
abcuuccoi™ ~ 1npOBez[eHa KacatenabHad. Halitu miomann
TPEYroJIbHUKA, 00Pa30BaHHOTO KacaTeIbHOU U OTPE3KaMH,
OTCEKaeMbIMH €10 Ha OCSIX KOOpAMHAT.
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3anava 7. B napke arTpakiinoHoB roponaa N oauH u3
OTPE3KOB TPACKTOPHUH JIBH)KCHHUS 1T0€3/1a B
«AMEpPHUKaHCKUX FOpKax» MPEICTaBISIET COOO0M

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

HU3BCCTHBIC YK ClIa.

,Tne A, po 1 w —

OnpenenuTs yroja HakJIOHA K TOPU30HTY ITOCETUTENS
aTTpakiuoHa /I. B MOMEHT BpeMeHH {1 ero IBUKEeHUs 1o
TOMY OTPE3KY.

3ananue 8. [logymaiite, ¢ MOMOIIBIO CPEACTB KAKOTO
pazaena MaTeMaTUKH MOXKHO PEIIUTh CIEAYIONIYIO 3a7auy.

«J1yst yOOpKU cCHera Ha yJIuIax ropojia HCIOIb3yOTCS
cHeroy0opouHble MauHbl. OHU paboTaIOT B TEUCHUE
CBETJIOT0 BPEMEHU CYTOK € 6 10 18 4yacoB ¢ MOCTOSHHOM
CKOpOCThIO yoopku cHera 400 (MS/‘I). N3menenne oobema
CHera, BBINAJAIONIero Ha YIUIbI TOpoia B TOPOJE B

TCUYCHUC CYTOK, MOKHO OIMUCATh YPABHCHHUEM

dS 2
120050, ¢
t rre (1) _ 0GBeM CHera (B M°), BBITABIIETO
b
3a Bpems t (B yacax), 927 224. B moment Bpemenu’ =0 na
ynuiax ropoaa aexut 1000 M° cHera. YcTaHOBHTE

COOTBETCTBHE MEXAYy BpeMeHeM t 1 00beMoM cHera,

S(t) »

JICKAIICTO Ha yjInnax ropojaa

CocTaBbTe MaTEMaTUYECKYIO MOJIEIb ATON 3aJa4ul U
peure e€.

0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATE]IN U KPUTEPHH

OICHUBAHUA:

HpOMC)KYTO‘-IHaSI aTTecTauus o JUCHUILINHE «MaTeMaTHuKay BKII0YaeT TCOPCTUYCCKUC

BOITPOCHKHI, IMO3BOJIAIOIIUE OUECHUTh YPOBCHDb YCBOCHUA O6y‘IaIOHH/IMI/IC$I 3HaHI/II\/'I, H IIPAKTUYCCKUE

3aJJaHus, BBIABIISIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIaJIeHUM, TPOBOAUTCS B (hopme

2 3K3aMeHOB H B opme 1 3ayera.

DK3aMeH MO JaHHOW MUCIHIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE 0 IK3aMEHAITMOHHBIM OUJIeTaMm,

KaKIBIH U3 KOTOPBIX BKJIIOYAET | TeopeTHdecKuii BOPOC U TPU MPAKTUUECKUX 3aaHMUSL.

IToka3zaTenu u KPUTECPHUH OICHUBAHUA 3a4eTa:




- 17151 ¢AaYH 3a4eTa oOyuaronuiics mokaspiBaet copmupoBanHocts kommnerenuuun OIIK-1; T.e.
CTYZAEHT JI0JIKEH [T0Ka3aTh 3HaHUS HAa YPOBHE BOCIIPOU3BEICHUS U 00BACHEHUS HHPOPMALINY,
UHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS 3a/1a4;

- 3a4eT He CJ1aH, €CIIM pe3y/IbTaT 00yUeHUsl HE JOCTUTHYT, 00y4aroLuiics He MOXKET II0Ka3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BEICHHS U 00bSICHEHHS HH(OPMAIIMH, HE MOXKET MOKa3aTh
WHTEJUIEKTYaJIbHbIC HABBIKHA PELICHUS IIPOCTHIX 3a/1a4.

IToka3zaTenu u KPUTECPUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLICHKY «OTJINYHO» (5 6aJUI0B) — 00yJarOLIHiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIINU, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOE 3HAHUE
y4eOHOro MaTepuasa, CBOOOAHO BBINOIHIET IPAKTUIECKUE 3aJaHUs, CBOOOHO OIIEPUPYET
3HAHUSIMHM, YMEHUSIMU, IPUMEHSET UX B CUTYaLUSIX NOBBILIEHHON CIOXKHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMIICTCHIIMM: OCHOBHBIC 3HAaHHA, YMCHHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia)— oOydarouuics JeMOHCTPUPYET OPOTOBBIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITCTEHITUH: B X0/I€ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTYCKAIOTCS
OLIMOKH, IPOSIBIISICTCS. OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00yYalOLIHICS
UCTIBITHIBACT 3HAUNTEIIbHbIC 3aTPy/JHEHUS [TPH ONIEPUPOBAHUH 3HAHUAMH U YMEHUSMH TIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (2 Oayia)— oOyJyaromuicst 1eMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTUYECKOro MaTepuaa, 10MyCKaeT CyIleCTBEeHHbIEe OIMOKH, HE MOXET II0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PEILEHUS MPOCTHIX 3a/1a4 UM HE MOXKET [T0Ka3aTh 3HAHUA JaXkKe Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS MHPOPMAIIH.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAaHUS Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS] UH(OPMAIIH, HE MOKET IT0Ka3aTh MHTEJJICKTYyalbHbIe
HaBBIKU PELICHMsI POCTHIX 3a]1a4.



