ddmgb
-4

ety danyrrTer

[adie. i
g

ey

BARIIACTT P TIR0 TAY R W RECT RO ORPAIORA ST
PO R WO R rR A H

U—"‘EHEPMLTH‘JE P L5 Pl HE Ol TR LKUTHOD :J"E'F‘::I'il}a:iﬂ.'.']hH'CG ol e e vy s B
SRICTEET OS5
Q =
MO T O P LoV IR TR 1ea el Ll yunsepenrer ua. DL TTieog

.

CRRETHCF IS
7’ - Msperrup Hn
T e S5 L. Mesim:

“ 0403 202 o

]

PAROY AR TIFOTPAMM A THCIHILIAHBL { MO0 ¥ 015H)

MATEMATHRA

HATI@BTCTIHE L0 0 1 CCHE S 205 b}
08,03 0] CTooTanLeTas
Hi 4k 18 HE OO TE (MRt CL TS IHADE 1A Ar 1 1220 i M
TR b ICE HOG 1L PG AT ST AT LTI

W po3eEs BRNCCe OO PATIGATIEN ~ DAk a0 par

g ol
CHTY

PLIC T vy - S rROSHA I WG T T L

ﬂj.'lllrf.lh.'iﬂi}i‘i. METTERATIIER | }'Ilrd:-i‘.'L‘.IE'AE.T:-'I ['H

)

hMaroETerapotn
Z0Z1 o



oA

[z npne ks eOsLAETCEY i aciinle (T A - i RETTAT PLT 1L TR L
T -

G o st GB0E 0T CIpor e 50T Cupe o Mamofo-ay i Daecan o 31052007 7o 281
&

Py MROTRHWREL 2S00 LD 1 SIS0 110 ST k.10
W ToRATHEN W HEDOpMT < *

A2 npm oo M2 8 @;f/ -
 ma Tevs nadT el e WA, Hinsooe
- Vi

["enTas (300 TARiME CADTTIRI O MUT O e 60D Y weened BEAT
0405 20 mpoTaEna N T d

Mreagourer = ot rid |8 MU A
i BCOTAHD; £

Tawig, WAGLAPOH TTPOCETHHOALATIL TAAHIA W CFPOETC Rkl XOECTF jﬂunﬁ

i i B o, TannATE

Prufoan ORI iia COl k) g

2T A ADATE ke 1z TR, | B, ARpasE

Funznaent
TR TSIV <A R R VTP i W A R T ] ﬁf R ARV RTINS




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kadeapel [IpUKITIaaHON MaTeMAaTHKU U HHOOPMATHKH

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

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,
4 221 - 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, WHAMBUAYAIbHBIX 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 4291 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 S - IpoBepKa OIIK-1.3,
U MX CBOMCTBA. AMBHILY pemenus AKP Ne2 OIIK-1.4
JIOMAITHUX

samanuii M]3 2




= BBIIIOJTHCHUEC

AKP Ne2 u AKP
Ne3 «BekropHasi | - KOHCYIBTALUU TIO 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 CaMOCTOSTEIbHAS
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 - BBIIIOJIHEHHE
AKP Ne 5
BemonHerane AKP | koucynmsTanmm mo
Ne5 «BekropHas |pemenuro M3 Ned,
(2 S onsipan | o | om
P P o aHanutudeckast | pemenuns 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,
HUHTETPUPOBAHUS ' - I; ZEIEHeHHbIﬁ pemerus 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 «HeonpenenenHb
Dopmyna N N - IpOBEpKa OIIK-1.3,
Hetorona-Jlefi6ruIa. W W ONPCICICHHBI | o i oist 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, H3y4YECHHE «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 cBoiictBa. CBeneHue
TPOHHOTO  MHTErpajga K - MOJITOTOBKA K
MTOBTOPHOM HWHTETpay. MPAKTHIECCKOM
3aMeHla)1 Y e eMerHmz b 3aHATHIO - KOHCYJIBTAIIH 110 OIK-1.1,
IepPexo. B P T 01711-101\/; 3 BI)IHOJ'IHGI-;I/IG pemerio MJI3 Ne7,| - OIIK-1.2,
HHIT)er . P . VI3 Ne7 - mpoBepka NJI3 OIIK-1.3,
P ° Ne7 OTIK-1.4
ITUHIPUYECKUM " «KparHbie
chepuieckum HUHTETPAIbD»
koopauHaram. Ilonstue o
MHOTOKPATHBIX HHTETpaiax
- nposepka UJI3
Ne7,
* BRITIOJHCHHIE TpOBepKa yueOHOU
W13 Ne7 posepka yq
«KpatHeie KapTl
7.3 Teomerpuueckue P «Ipunoxenus OIIK-1.1,
HHTETPaJIbI»,
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
HHTETPAJIOBY»
7.4 Dx3ameH DKk3aMeH
Uroro no pasneny 14 4,5
Hroro 3a cemectp 34 34/13,6U1| 36,3 JK3aMeH
8. OOBIKHOBEHHBIC
U depeHInaIbHbIC YPABHEHHS
8.1 OOBIKHOBEHHBIC
muddepeHaibHbIe
ABHCHUS MepBOTO -
P P N BoinosiHeHHE AKP
nopsiaka. ['eomeTpuueckuit KOHCYJIbTUPOBaHHE OIIK-1.1,
Ne8 «1Y. Teopus
CMBICITI . o pemennto /13 OIIK-1.2,
1 3 10 BEPOSATHOCTEH.
U PepeHIInaTEHOTO Neg, OIIK-1.3,
Marematuueckas
YpaBHEHHUS MIepPBOTO - IpoBepKa OIIK-1.4
CTaTHUCTHKAY
MOPSAKA. MeTtoapt pemennss AKP Ne§
pereHus
T PepeHIHATBHBIX
- COCTaBJICHHUE
KOHcTekTa «/J[Y -
BBICIIMX KOHCYJIbTHPOBAHHUE
8.2 1Y BbICIIUX MOPSAIKOB, Y P
HOPSIKOB, o pemenuto N3
CBOJSIIUECS K MEPBOMY 15
CBOJSIIHNECS K Neo8,
MOPSZIKY
MIEPBOMY», - IpOBEpKa
- BBITIOJIHEHHE KOHCIIEKTa
AKP Ne8
8.3 JIuneiinbie
g dhepeHnuaTbHbIe
ypaBHEHHs N-TO MOpsIKa.
JIunelinoe OJTHOPOJHOE
yYpaBHCHHE.
OyHnameHTanbHas - BBITIOJIHEHHE -
cucTema peLIeHu. AKP Ne§ «1Y. | KOHCYIbTHpPOBaHHE
Onpenenurens Bponckoro. 1 Teopus o pemrenuto /13
Heonnoponnoe nuHeliHOE BEpPOSATHOCTEH. Neo8,
ypasaenue (JIHAY), Bun Maremarnyeckas - IpOBEpKa
obmiero pemenus. Meron CTaTHCTUKA» KOHCIIEKTa
BapHalMiid  MPOU3BOJIBHBIX
MOCTOSTHHBIX.
Jluneitnoe ypaBHeHHE C
MMOCTOSTHHBIMU
ko3 urmenTamu
Uroro no pazaeny 3,5 3 10




9. DJIeMeHTHI
BEPOATHOCTEN
MaTeMaTHYeCKON CTaTUCTHKH

TEOPHU

u

KOHCYJETHPOBaHUE
no pemenuto M3
Ne9,
- BBIIIOJIHEHHE - HpoBepia OIK-11,
9.1 DIEMEHTBI 3/1.41 4 | AKP N9 «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,
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 Oy IPTHPOBAMHE OIK-1.1,
POATHOCTD. PMY. 1o pemenmio M3 |  OIK-1.2,
MOJTHOM  BEPOSITHOCTH U 0,5 2 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 10 | 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 | KOHCYIBTHpOBaHNE OIIK-1.1,
YHCJIOBLIE 1 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 3,5 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 coruacus 8 8/41 8.9 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




Uroro no paspeny 14,5 33/14,41| 43
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 IIO3TANHOTO PELICHUS 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 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
UCClIeIoBaHMs (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbl, ONpEJeIeHHe Hay4HOH MpoOJeMsbl,
npeaMera U oOBeKTa HCCelOoBaHMA, 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:
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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



A)

6.

1 2 3
Boruncnute onpenenurens (2 0 4
5 6 7
1 1 2
Haiitu o6parnyio matpunry A, ecmn A=|2 -1 2/,
4 1 4

PemmuTh crcTeMbl TUHEHHBIX anreOpandecKkux ypaBHeHHi 1o popmynam Kpamepa,
MaTpU4HBIM METOA0M, MeToA0M ['aycca:

3X, +4X, +2X, =3 X, + X, =Xy, =36
2X; =X, =3X; =3 B) X —X, +X; =13 .
X; +5X, +X; =2 2%, + X, + X3 =7

Pemnts cucremy meronom ["aycca
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

7. Pemmith cucTteMy OHOPOAHBIX YPaBHEHUN S5X, =X, =X, =0

X; —3X, —3X; =0

HJ[3 N2 «Ananumuueckan ceomempus»

8.

B kakoii Touke nmpsimasi, mpoxoasias yepe3 Touku A(3,-2) u B(-1,2), nepecekaet och Oy.
Haiitu pacctosiHue mexy npsmMeiMu 4x-3y-7=0 u 4x-3y+3=0.

Hanmcars kaHOHMYECKHE U ITapaMETPUUECKUE YPABHEHUS IIPSIMOM, MPOXOAIIEH yepes
touku M(2,1,-1) u K(3,3,-1).

[TpoBectu npsimyro yepes Touky A(2,0,-1) nepneHnukynsipHo miockoctu 3x+4y-z+4=0.
[TpoBectu mitockocTh uepes Touky A(2,0,-1) mapannensHo miockoct 3x+4y-z+4=0.
[TpoBecTn miockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jlokazatrp, 4TO MpsSIMbIE B3aUMHO MEPIIEHAUKYISIPHBI:

y-2 2 ; {3x+ y—-5z2+1=0,

2Xx+3y—-8z+3=0.

2 3

I[OKEBE[TL, 4TO MPSAMBIC MMapaJlIJICIIbHBI:

x+2 y-1 z {x+y—z=0
—_—=—=— 1
1

9.

3 -2

X—y-52-8=0"

Haiitu yron mexny npsimoit, npoxojsiueit uepes Touky A(-1,0,-5) u Touky B(1,2,0), u
TIOCKOCTRIO X-3y+Z+5=0.

10. Onpenenuth THI U HOCTPOUTH JTHHHUIO:

a) x> —9y? +2x+18y+73=0;

6) 2x°+3y® —4x+6y—7=0;

B) y°—4x—-2y—-3=0.



U3 Ne3 «Ilpeoen. Henpepuvienocmu)
1. Haiitu npenensr yHKIMI:
o 2x*+xP+5 . x¥-3x-2 . Wx+1-2 . 1-cos4x
lim————; lim———; lim———; lim————;
x—>wo 3Jx° —x+1 x>-1 ¥ —_x—-2 x-3 [y _2_1 x—0 2)(.th

2. HWccnenoBaTh Ha HETIPEPHIBHOCTD, HAUTH TOYKH pa3pbiBa, CAETIATh YUSPTEK:
X+4, x<-1,
y=43% y=4x2+2, -1<x<],
2X, x>1.

HJ13 Ned «Ilpouseoonasn»

Haxootcoenue npouszeoonoit

1. Haiitu nmpousBoanbie u quddepeHiuansl mepBoro mopsaka

1) y— 7C0S X ,
5x+1

2) y=(2+5x)* —3cos7x,
7 )
3) y=§—4x.arc3|nx,

4) y=(cosx).

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

e’ —bxe* —2xy+11=0,

3.Haiiti mpon3BoaHyO (QYHKIIMH, 3aJaHHOU IMapaMeTPUIECKU

X =3cost -5,
y=4t° +5.
4. HaiiTi mpou3BOAHBIE IEPBOTO NOPsAKA HYHKIUH y= x*e*

Ilpouszeoonas evicuiux nopaokos. llpunoxrcenus npouszeoonoi

2

d7y
dx?

d x=3t—t°, -
1. Haiigure d—i u GyHKLMI: a) {y=3t2; 0) Y:Sf.



. 2 .
2. a) Hanmmmmte ypaBHEeHHe KacaTeqbHOM K mapabone V=X —4X+ 2 B touke ¢ aberuccoit

X, = 0. Hoctpoiite rpaux u KacaTenpHYIO.

6) HanumuTe ypaBHEHHE KacaTenbHOM K KpuBoil X + y° —4X+2y —164=0 B ee Touke C

koopaunarami (7; 11). IloctpoiiTe KpUBYIO U €€ KacaTeabHYIO.

3. Haiinute nanbosnbliiee 1 HAaMMEHblIee 3HaueHUsl (QYHKIIUU Ha 3a/IaHHOM OTpe3Ke

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

4. Beruncnute mpeaesnsl, UCIOab3Ys paBuiio Jlomuras:

. 2x3 —8x% +13x-10
a) lim—; 5 ;
x=2 X —2X°+3X—-6

6) lim x~|n(eX —1).

X—>+0

5. 3aBUCUMOCTb IIYTH OT BPEMEHHU IIPH NMPSMOJIMHENHOM JBUKEHUH TOUKH 3a/1a€TCSl ypaBHEHUEM
1 3 2

S = §t +2t° -3, rme S —nyrbBM,a t — BpeMs B ¢. BbIumcinTe €€ CKOPOCTh M YCKOPEHHE B

MoMmeHT Bpemenn t=4cC .

Ilpumenenue npou3ze00HoIl 0151 UCCNEO008AHUA PYHKUUT

1. [Toctpoiite rpaduk pyHKIINU C TOMOIIBIO MPOU3BOIHOM MEPBOTO MOPSAKA
y=—x>-3x* +9x+11.
2. Haiinute mpoMexxyTKH BBITYKIOCTH, BOTHYTOCTH M TOUKU Nepernda GpyHKuu
y=2x-3R/x* .
3
. . X
3. Haiijre acHMIITOTEI M IOCTPOHTE CXeMATHYHO IpauK QYHKIUK y=-—— .
(x+1)
2
4. [IposeaunTe MosHOE Mccnen0BaHke QYHKIMK U IOCTPOUTE Tpaduk y _X —3x+3,
x-1
5. [TpoBenuTe nosHOE McCeaoBaHNE (PYHKIIMH U TIOCTpOTE rpaduk

_Inx

X

HJ[3 Ne5 «Heonpeoenennwtit unmezpan. OnpeoeeHHblit UHMEZPAl U €20 NPUTIOHCEHUS)

1. HaiiTn HeomnpeeIeHHbIE MHTETPaIb

1 xdx 2 1
1"[[3\/}_ 5 +1)dx 2._[[3“(2_2 XZ—SJdX




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

OoKpykHOCTH I'=1).



5. Beraucnuts miomnaas GUrypsl, OrpaHiueHHON JIMHUSMU Y = % u X+y-7=0.

6. BeIYMCINTD TPOIHOMN HHTErpa m'(x2 +3y2)dxdydz; R:0<z<3x, x+y<1y>0 mo durype R,
R

or paHquHHOﬁ IMOBCPXHOCTSAMMU.

7. BeIUHUCIUTE 00BEM TEJI1a, OrpaHUYCHHOI'O ITOBEPXHOCTAMU

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

8. HaifTu cTaTi4ueckre MOMEHTHI OTHOCUTEIFHO KOOPAMHATHBIX OCEH MJIACTUHKH, OTPAaHUYEHHOM
) 2 o )
napaboiyioil 'y = X (y > O), npsMON  X=9, ecu TVIOTHOCTh Paclpe/IeICHUsI MACChl B KaXK0M

TOYKE PaBHA OPJAMHATE ITOU TOUKHU.

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

OCSIMH  KOOpAHMHAT U npsimoit Y =2—0,5X .
HJ[3 Ne8 «Oo6vikH06enHbIE OUphepenyuanbHble ypasHeHUA)

1. Haiitu o61mmii naTerpast uinu odiiee pemenne mudepeHInaibHOr0 ypaBHEHUS IEPBOTO
nopsika (B mpuMepe 3)pemnts 3aaauyy Korm):

2 B2
1) Va-x?y' +xy2+x=0, 2) y'=2 +§xy >y :
2X° —6xy

i _ 2
3) {Xy”_xy Cay LYty oo.
y@=1 X

2. Haiitu o61ee pemenue nudhepeHnaabHoro ypaBHEHU:
1) y"xInx=y", 2) @+x*)y"+2xy'=12x>.

y"' = 2sin® ycosy
T
y@ =5y @®=1

3. Haittu pemenune 3anaun Komm:

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

1) y'—2y +y=xe* 2) y"+4y' +5y =x2



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'(nl12)=n12

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

y'=2x-5y+e'

X'=y-6x+e™®

H/[3 N9 «Teopusn eeposmuocmeiiy

1. TIpousBoautcs 5 BBICTPEJIOB [0 pe3epByapy ¢ FOPIOYUM, IPUUEM pPe3epByap MOCIE EPBOro
IIOT1aJIaHUS B HETO BOCIIAMEHSIETCS, @ I10CJIE BTOPOIO MOMalaHusl B HErO — B3PbIBACTCSL.
BeposatHocTh nmonaganus B pe3epByap npu KaxaoMm BeicTpene pasHa 0,3. Haittu
BEPOATHOCTH TOT'O, UTO pe3epByap OyAeT MOI0XKEH, HO HE B30OPBETCH.

2. B cembe Tpoe neteii: 2 Manpuuka U qeBoYKa. JleTn urparT Ha KyxHe. BeposSTHOCTB TorO,
YTO MAJIBYUKH Pa300bIOT IMOCYy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4.
HaiiTi BeposiTHOCTB TOTO, UTO TIOCy1a OyJeT pa30ouTa.

3. Carma monajaet B MUIIICHB TP OJHOM BBICTpeEIIe ¢ BeposiTHOCTHIO 0,8, Marma — ¢
BeposTHOCTHIO 0,7, a [Tama — ¢ BepoarHocThio 0,75. Cama BeicTpenuia 2 pasza, Mara — 3
pa3a, Ilama — 1 pa3, mocine 4yero B MulieHu OblJI0 0OHApYKeHO 0AHO oTBepcTHe. KakoBa
BEPOSITHOCTH TOT'0, YTO B MUIIIEHb Nonana Mama?

4. Pa3pplB CBSI3U NIPOUCXOAMT B OJHOM U3 3BeHbEB TenedoHHOro Kabens. MOoOHTED
[IOCJIEIOBATENIBHO MPOBEPSIET 3BEHBbs, OOHapyxkHBasg MecTo paspbiBa. COCTaBUTH Pl
pacnpeneneHus 4ucia oOCIEeIOBAaHHBIX 3BEHBEB, €CIM BEPOSITHOCTh pa3pbiBa JJId
KaX/I0r0 3BEHa IIOCTOSHHA M paBHA P.

5. 3amaH psna pacnpeneneHus JUCKPETHOW CIydyalHOW BETWYWHBI X.

X1 2 3 4 5 6

P 1003(015|0,20 | 0,35 | 0,15 |?

[Toctpouth MHOTOYroJdpHUK pacnpeneneHus. Onpenenuts (QyHKIUIO
pacrpefieieHuss U TOCTpouTh €€ Trpapuk. BbIYMCIUT MaTeMaTUYECKOe OXHIaHUe

D[X]

m o
X TUCIIEPCHIO Cpe/iHee KBaJpaTUYeCKOe OTKIOHCHHE X WU

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

6. Bagana QyHKOHS pacmpeneNieHus Cay4ailHOW BETUYHHBI X
0, X <3,

F(x) = %(—x3 +12x° —45x +54), 3<x<5,
1 X > 5.



Haiitu mmoTHOCTh pacmpeaenenus. I[loctpouts rpaduku QyHKIHM U
IUIOTHOCTU paclpeaeiaeHus. Bpluuciauth MareMaTH4ecKOe OXKUIAaHHWE, IJUCIEPCUI0 U
BCPOSATHOCTD P(X < (0. 4)).

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

X
% -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

R . My, my
Haiitn: KOB(I)(bI/II_II/ICHT «a», Mar€MaTHn4cCKHuc OXXnaaHus . AUCIICpCHUH
2 2

o 14
¥ 7y xoodduueHnt koppensium Y.

H/[3 Nel0 «llepeuunasn odpabomka pe3ynbmanmoe IKCREPUMEHM )

Jan cratuctuueckuii psja (MCXOAHbIE 3HAUEHUS BEJTMYMH)

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

28,8 |1 29,7 | 355 | 24 | 239|202 | 40 | 238 | 425 | 153

471 | 14,7 | 459 | 24 | 543 | 14,2 | 50,7 | 159 | 329 | 22,5

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

302 | 25 | 54,2 | 142 | 214|198 | 40,1 | 17,4 | 47 | 17,3

36,9 | 232|598 | 61 | 384 | 23 | 344 | 234|314 | 30,2




366 | 79 | 322 | 22,3 | 46,8 | 20,5 | 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 | 312 | 242|379 | 326 | 43 | 20,2 | 276 | 185

16,2 | 252 | 51,2 | 142 | 30,6 | 21,5 | 23,5 | 14,6 | 36,8 | 10,7

49,7 1 159 | 32,2 | 204 | 37 | 245 | 329 | 25,8 | 45,5 | 14,8

49,7 1 19,5 | 30,9 | 20,7 | 57,6 | 20,3 | 54 | 144 | 18,6 | 153

42,3 | 19,7 | 415 | 10,8 | 419 | 146 | 423 | 235 | 258 | 27,4

357 1119|412 | 98 | 341 | 263 | 588 | 9,2 | 39,2 | 17,5

HaiiTu BeIpaskeHue AByMEpPHOI0 SMIUPUUYECKOT0 pacnpenenenus (X, Y), sMnupudeckue
pacnpezieNieHus: COCTaBIAIONMX X U Y, IOCTPOUTH Tpaduyeckoe 0TOOpaKEHUE pacipeeICHUN.

I[J'ISI 9TOI'0 - COCTABUTH KOPPECIIMUOHHOC I10JIC, KOPPEIIINNOHHYIO Ta6nnuy a0COJIIOTHBIX 4aCToT,
BapUAIIMOHHBIC PAOLI, Ta6JII/II_Iy «Crarucruueckas COBOKYITHOCTb U3MEPUMOTI'O IIPU3HAKAY.

HJ[3 Nell «Hucnoswvle xapakmepucmuKku 2eHEPAIbHbIX RAPAMENPO8)

ITo nanHbIM, osryuyeHHBIM B /13 Nel 1, onieHuTe reHepanbHble IapaMeTphbl: HAHAUTE CpeHEE,
JUCIIEpCUs, CpeHEe KBaAPaTUYHOE OTKJIIOHEHHE, aCHMMETPHS, dKCIIECC, MOJIa, MEIMaHa,

K03 puLMeHT Bapranuu JuIst pu3HakoB X 1 Y. OLeHHUTe CTeNeHb OTKIOHEHHS SMIIUPHUECKOTO
pacnpeneneHus ’TOro U3MEpUMOro MPU3HAKa OT HOPMAaJIbHOTO PacIpeesICHUSI.

I[J'IH 9TOI'0O 3aIlIOJIHUTC Ta6J'II/II_Iy «Pacuer BLI6OpOLIHBIX OLICHOK ITPU3HAKOB» U MPOBCAUTC PACUCThI
HCIIPABJICHHBIX OLCHOK I'CHCPAJIbHBIX MapaMETPOB. CﬂenaﬁTe BBIBOJ O KOB(i)(l)I/ILII/IeHTC Bapualuu.

HJ[3 Nel? «IlpoBepKa CTATHCTHYECKUX THIIOTE3)

ITo nanubiM, nomydeHHbIM B /I3 Nell u 12, npoBecTH CTaTUCTUYECKYIO TPOBEPKY
CTaTHUCTUYECKOM TUIIOTE3bl O HOPMAIBHOM PACIIPEIETICHUH U3MEPSIEMOT0 MPU3HAKa 110
CIIETYIOIIUM KPUTEPUSIM: a) CpeAHEMY KBaJIpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUpOBaHUS,
B) TIOKAa3aTeJIsIM MCTIPABIICHHBIX aCHMMETPHH | JKCIlecca, T') KpuTtepuio [Iupcona XZ (ypoBeHb
3HAYMMOCTHU NMPUHATH paBHbIM 0.05). B cnydae npuHATHS THIIOTE3bI O HOPMAIBHOCTH
pacrpeziesieHus: HalTh JOBEpUTENIbHbIE UHTEPBAJIBI JIJIs1 MATEMaTUYECKOTO 0XKUJIAaHUS U CPETHETO
KBaJPaTUYHOTO OTKJIOHEHHUs IpU ypoBHE HanéxHocTH 0.95.

HJ[3 Nel3 «Bobiachenue KoppenayuoHHOU 3a6UCUMOCU USMEPUMbBIX RPUSHAKO8)

ITo nanHbIM 3a1aun, uccienyemort B MJI3 NeNe 11-13,  Haiitu u 3anucath B
KOPPESIUOHHYIO Ta0IHIly YCIOBHBIE cpeiHue. Ha KoppensinoHHOM I0Jie IIOCTPOUTH JINHUH



perpeccun. HaliTu ncripaBaeHHBIN KOPPEIAITMOHHBIM MOMEHT U KO PHUITMECHT KOPPEAIUH.

[TpoBepuTh rUNIOTE3Y O HE3ABUCUMOCTH NpU3HAKOB X U Y (ypOBEHb 3HAUUMOCTH NPUHATH

paBabM 0.05). Paccuurats k03 dunueHTs! tuHeiHOM perpeccnn (X Ha Y wm Y Ha

X).IIpoBepuTh 3HaYMMOCTb ypaBHEHUS perpeccuu. Hailtu noBepuTenbHble MHTEPBANIbI IS

K02 (HUIIMEHTOB KOPPETSAIUN U TUHEHHOH perpeccuu (mpu ypoBHe Haaéxkuoctu 0.95).

IIpuioxenne 2

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEeHUs MPOMEKYTOUHOM aTTecTAlMU

a) Ilnannpyembie pe3yibTaThl 00y4eHHUs] H OLICHOYHBIE CPEACTBA JIsl IPOBEAeHHU
NPOMEKYTOYHOM aTTecTALMU:

K Nupukarop
on
JOCTHKEHUS OueHouHbIE CpeACTBa
WHJUKaTOpa
KOMIIETEHIINHT
OIIK-1 - Cnoco6eH pemath 3a1a4u NpogecCUOHATbHOM /1eITeJIbHOCTH HA 0CHOBE

HCII0Jb30BAHUA TCOPETHYECCKUX H NMPAKTUYECCKHUX OCHOB €CTECTBCHHBIX U TEXHUYCCKHUX
HaYK, a4 TAK/KEC MaTEMAaTUYCCKOI0 anmapara

OIIK-1.1

Onpenenser
XapaKTEPUCTUKU
(bu3MIecKoro u
XUMHUYECKOTO TIpoIiecca
(stBNEHUS),
XapaKTEPHOTO JIJIst
00BEKTOB
npodeCcCuOHAITBHON
IEeITEIbHOCTH, HA
OCHOBE TEOPETHUECKUX
1 DKCTIEPUMEHTAIIbHBIX
HCCIIeJOBAHMI

1. ®opMyIMPOBKH OCHOBHBIX T€OPEM (CBOWCTB,
MIPU3HAKOB U3y4aeMbIX MOHSITUNA, HEOOXOJUMBIE U
JIOCTaTOYHBIE YCIIOBUS) B M3y4aeMbIX pa3jesax Kypca.

2. MeTo1bl pacKpBITHsI HEOTIPEAEIEHHOCTEN, BBIACHEHUS
HENPEPHIBHOCTU (QYHKIIMHM OAHON IIEPEMEHHOM.

3. AropuT™ NpuOIMKEHHOTO BEIYUCIECHUS (DYHKIUH C
nomMoIneko auddepernnana; HanucaHusl ypaBHEHHs
KacaTelbHOU MpsIMOH (TJIOCKOCTH).

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 (PYHKLIMH.

Teopernyeckue BONPOCHI 1JIA 324€TAa U IK3AMEHOB
1 xypc 3umMHsA ceccust

1. CkanspHOe€ TNpOM3BEACHHUE ABYX BEKTOPOB M €rO

CBOICTBA.

2. BexTopHoe mnpousBeaeHUE ABYX BEKTOPOB U €rO
CBOICTBA.

3. CwmemaHHOe MNPOU3BENCHHE TPEX BEKTOPOB U €r0
CBOICTBA.

4. OcHOBHasg uAesl AHWINTUYECKOM  T'€OMETPHUH,




Kon
HHAUKATOpPa

Nupuxarop
JOCTYDKEHUS
KOMIIETEHITNH

OueHouHble CpeCcTBa

IIPUMEHEHHUE BEKTOPHBIX IPOU3BEACHUN.

5. Ilpsimas Ha mockocT. Pa3inuyHbie BUABI ypaBHEHUN
IIPSIMOM Ha IUIOCKOCTH.

6. Yros MeXIy NpsAMBIMHU Ha INIOCKOCTH. PaccTosinue ot

TOYKH J0 IPSIMOM Ha INIOCKOCTH.

DIUIMIIC ¥ €r0 CBOMCTBA.

I'unepOona u e€ cBoiicTaa.

[Tapabona u e€ cBoiicTBa.

10. IImockocte B mpocTpaHcTBe. PasnuuHble BUIBI
YPaBHEHHUH IJIOCKOCTH B IIPOCTPAHCTBE.

11. Yron Mexay INIOCKOCTAMH. PaccTostHME OT TOUKH 10
IIJIOCKOCTH.

12. Ilpsmas B mpocTtpaHcTBe. Pasnuusble  BUIBI
YPaBHEHUI NPSIMOM B IPOCTPAHCTBE.

13. B3auMHO€ pacnojio’)k€HHE IUIOCKOCTH U HpSIMON B
IIPOCTPAHCTBE.

14. TIoBepXHOCTH BTOPOTrO MOPSAJIKA.

15. KpuBas B mpoCTpaHCTBE.

16. ®ynkuus. CriocoOsl 3aanus. O01acThb ONpeeIeHHUS.
OcHOBHBIE 3JIeMEHTapHble (PYHKIMH, UX CBOWCTBA,
rpadukmu.

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

18. beckoHE4HO Malible 1 OECKOHEYHO OOJIbIIINe
¢byHKIMH, CBsI3b MeX Ay HUMHU. CBoMcTBAa OECKOHEYHO
MasbIX (QYHKIIMH.

19. TeopeMsl! o0 npenenax. Packpeitue
HEOIIPENEICHHOCTEN.

20.3aMeuaTelnLHEIE NPEIACIIbI.

21. CpaBHeHHE OECKOHEYHO MAJbIX (DYHKITHH.
OKBHUBaJICHTHbIE OECKOHEUHO MaJible (PYHKIMH U
OCHOBHBIE TeopeMbl 0 HUX. [IpuMeHeHue k
BBIYHCIIEHUIO TIPEIENIOB.

22. HenpeppIBHOCTH QYHKIIMH B TOUKE. TOUKM pa3peiBa U
uX Kiaccudukanus.

23.IIpousBosiHas PyHKITNH, €€ TEOMETPUIECKUN 1
(bu3NYEeCKUl CMBICIL.

24. YpaBHEHHM KacaTeIbHON 1 HOPMaIU K KPUBOM.
HuddeperunpyeMocTs GYHKIIUU B TOUKE.

25.[Ipon3BoiHAs CYMMBI, pa3HOCTH, IPOU3BEICHUS,
yacTHOTO GyHKIui. [Ipon3BoIHAs CIOKHON U
oOpaTHOM QYHKITHIA.

26. [lnddhepennmpoBanre HESIBHBIX U TapaMETPHUECKU
3aMaHHbIX QyHKIUN. Jlorapudmuueckoe
muddepeHIpoBaHue.

27.IIpon3BOHBIE BBICIINX MTOPSIKOB.

28. [luddepenuman ¢pynkuuu. ['eomeTpudeckuii CMbICI
muddepennmana. OCHOBHBIE TEOPEMBI O
muddepeHnmanax.

© o N




Kon
HHAUKATOpPa

Nupuxarop
JOCTYDKEHUS
KOMIIETEHITNH

OueHouHble CpeCcTBa

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44,

45,

46.

47.

48.

49.
50.
51.

[Tpumenenne nuddepennnana K npuOINKEHHBIM
BBIYHCIICHUSIM.

OcHoBHBIE TeOpeMbl AU PepeHIHATHHOTO
ncuucnenus: Pomis, Jlarpanxka u Komm.

IIpaBuio Jlonurans.

VYcnoBuss MOHOTOHHOCTH QYHKIIUHA. DKCTPEMYMBI
¢dbysakuii. HeobxoauMoe u 10CTaTOuHOE YCIIOBUS
sKcTpeMyMa GyHKIUH.

Haubonbiiee n HanmeHbliee 3Ha4YeHUS (HYHKIIMA HA
OTpE3Ke.

Bemykiocts rpaduka ¢pyakaun. Toukn neperuda.
HeoOxonuMoe 1 10cTaTOYHOE YCIOBHUS TOYEK
neperuoa.

AcuMnToThI rpaduka GyHKIUH.

1 xkypc JieTHsASA ceccust

[TepBooOpasnas. HeonpeneneHHbI UHTErpal U €ro
cBoiicTBa. Tabnuila OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE ~ METOJIBl  WMHTETPUPOBAHUS:  3aMEHA
MePEMEHHON U UHTETPUPOBAHUE TI0 YACTSIM.
OrnpenenieHHbIN UHTETpal KaK IMpeiesl UHTErpalbHOU
CYMMBI, €r0 CBOWCTBA.

®opmyna Herotona — JleiiOnuna. OcHOBHBIE
CBOMCTBA ONPEIEICHHOT0 UHTErpaa.

Brruncnenue omnpeneaeHHOro HWHTErpaia (3aMeHa
MIEPEMEHHON,  MHTETPUPOBAHHME IO  YacTsM).
WHTerpupoBanne 4YeTHBIX M HEUYETHBIX (PYHKIUN B
CUMMETPUYHBIX TIpeIesiax.

Heco6cTBeHHBIE MHTETPAIBI.

l'eomeTpruueckue ©  QU3NYECKUE  MPUIOKEHUS
OIIPEAEIEHHOT0 NHTETpaa.

O6mactpb ompeeIeHUs OHIL [Ipenemn,
HenpepeBHOCTh. CBOMCTBa (DYHKIIMH, HETPEPHIBHBIX
B OTPaHUYEHHON 3aMKHYTOH 001acTu.

UacTHble MPOU3BOJHBIE TEPBOrO TMOpAJIKA, HX
T€OMETPUUYECKOE UCTOJIIKOBAHUE.

YacTHble TPOU3BOHBIE BHICIIUX MOPSIKOB.
HuddepenunpyeMoctb U MONHBIN U depeHman
¢byakiuu.  MHBapraHTHOCTH  (OPMBI  TOJHOTO
nuddepennmana.

[Ipumenenue MIOJIHOTO muddepenmmana K
MPUOIDKEHHBIM  BhIUUCIHCHUsIM.  Juddepenimanst
BBICHIUX MOPSIKOB.

[Ipon3BogHass  CIOXKHOW  (PyHKITUH. [Tonnas
IIPOU3BOAHAS.
JuddepennmpoBanre HeIBHOW (PYHKITUH.

KacarenbHast i10cKoCcTh 1 HOpMaJb K IOBEPXHOCTH.
DKcTpeMyM byHKIIUN IBYX MEPEMEHHBIX.
Heo6xoa1uMoe 1 10CTaTOYHOE YCIOBHE IKCTPEMYMA.




Kon
HHAUKATOpPa

WNupukarop
JOCTHKECHHUS
KOMIIETCHIINH

OueHouHble CpeCcTBa

52.

53.

54.

55.
56.

57.
58.
59.
60.
61.

62.

63.
64.
65.
66.
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Haubonbiiee 1 HauMmeHbllee 3HAYCHUS (QYHKIUH B
3aMKHYTOM 00J1acTH.
2 KypcC 3UMHSIAI CeCCUA

Huddepennunansubie YPaBHEHUS: OCHOBHBIE
TIOHSTHSL. 3anaum, MPUBOJISIINE K
mQQepeHIaIbHBIM YpaBHEHHIM.

Teopema cymiecTBOBaHMSI U €IMHCTBEHHOCTHU
pemenust qudhepeHaIbLHOr0 YpaBHEHUSI.
VYpaBHEHUS ¢ Pa3IeIAIOIUMUCS IEPEMEHHBIMH.
Opnaopomubie  nuddepeHmanbapie  ypaBHeHUs 1
MOPAIKA.

JIunelinbple ypaBHEHUs. Y paBHEeHHs bepHyium.
VYpaBHeHUE B OJIHBIX JU(depeHiranax.
Juddepernnanpable ypaBHEHUS BBICIINX TTOPSIKOB:
OCHOBHBI€ MTOHSITHSI.

YpaBHEHUS, JOITYCKAIONIUE TOHKEHUE TTOPSIIKA.
Jluneitnpie quddepeHranbHble ypaBHEHUS BBICIINX
nopsiakoB. MaTterpuposanue JIOAY ¢ noctossHHBIMEU
kod(ppurmeHTaMu.

Jluneitnbie HeomHnopoausie /Y. CtpykTypa ob1iero
pewenus JIHAY.

DneMeHTbI KOMOMHATOPHKHU: IIEPECTAaHOBKH,
pa3MelIeHUs], COUETaHUs.

OcCHOBHBIE  TIOHATHUS  TEOPUU  BEPOSTHOCTEH:
UCTIBITAaHUE, COOBITHE, BEPOSITHOCTH COOBITHSL.
JeiicTBust HaJ cOOBITUAMU. ANredpa COOBITUI.
Teopemsl CII0KEHHSI U YMHOKEHUS BEPOSTHOCTEH.
BeposiTHOCTh TTOSIBNIEHUS XOTSI ObI OJTHOTO COOBITHSI.
dopmyia noaHo# BepoaTHOCTH U (hopmyia baiieca.
Cxema bepnynnu, dbopmyna bepnynnu,
HauBEpOSITHEHNINIEE YHUCIIO TMOSBIECHUI COOBITHS A B
cxeme bepnymm.

[Tpubnuxennsie Gpopmyisl B cxeme beprysnu.
JuckpeTHas ciyyaiiHas BeJIMYMHA U CIOCOOBI €€
3ananus. OyHKUMA pacnpeaeneHusl.
MareMarnueckoe 0OKUAaHUE TUCKPETHOMN ClIy4ailHON
BEJIMYMHBI U €T0 CBOICTBA.

Jlucnepcust TUCKPETHON CIy4allHOW BEJMYHHBI U €€
cBoiicTBa. CpeaiHee KBalpaTHUYECKOE OTKJIIOHEHHE.
HenpepeiBHass cnydaiiHas BenuuuHa. (CBolicTBa
(GyHKIMU pacnpeeNeHHs.

[11O0THOCTE BEPOSITHOCTH HEMPEPHIBHOW CIIy4alHOU
BEJINYUHBI U €€ CBOUCTBA.

Yucnossle XapaKTePUCTUKU HEIPEPBIBHBIX
CIIy4alHbIX BEJIMYUH.




Nupuxarop

Kon
JOCTHKEHUSI OueHouHbIE CpEeACTBA
WHJIUKaTOpa
KOMIIETEHIINH
OIIK-1.2 Hcnonbp3yer Ilpumepnuie 3a0anun u 3a0avu

TEOPETUYECKUE OCHOBBI
TEXHUYECKUX HAYK TS
MPUMEHEHUS
MHHOBAIMOHHBIX
TEXHOJOTHI Ha
peanbHBIX
CTPOUTETBHBIX
00BEKTOB

3apanme 1. CocTaBbTe QJITOPUTM PELICHHUS .. ... 3aa4H.
3agaua 2. Beruucnute npenen no npaBuity Jlonurans

lim arcsin(2x—4)

X—2 X2 _4

3anganne 3. Chopmynupyiite He0OOXOAMMOE YCIOBHE
9KCTpeMyMa GYHKLUU OJHOM MEepeMEHHOM.

3anaua 4. KakoB reoMeTpuyYeCKUil CMBICIT
OTpeIeIEHHOT0 UHTEerpaia OT JaHHOW (PyHKIUU B
JTAHHOM MHTEPBAJIC B IEKAPTOBOM CUCTEME KOOPIUHAT?

Hpumepnble npakmuieckue 3a0anus 01 IK3IAMEHO08 U
3auema.

1. JlaHbl KOOpAMHATHI BEPIIUH MUPAMHU/IBI ARAA
A(L36), A(221), A(-L01), A(46-3).

Haittu: 1) nmuny pebpa Ak 2) yroa Mexny

pebpamu Al y Al

3) yron Mexay pedpom A% urpansio AN 4)

IJIONI[AJb TPaHU AA2A3; 5) 06beM MupaMuIbI.

2. 2. B rtpeyronpauke ¢ BepmmHamMu A(2,1), B(5,3),
C(-6,5) HaliTH 1IMHY BBICOTHI U3 BEPUIMHBI A.

3. 3. Hammcarh KaHOHUYECKHE U ITapaMeTPUIECKHe
YPaBHEHUS MIPSIMOM, IPOXOASAIIEH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

4. 4. CocTaBUTb ypaBHEHUE IIOCKOCTH,
npoxojsiei gepes touku A(1,0,2), B(-1,2,0),
C(3,3,2).

5. 5. Jlokasatrp, 4TO NpsMble MapayliesIbHbIL:

X+y—z=0
y-1 z
3 2 1y X—-y—-5z2-8=0

6. Beruuciure npeaensl:

. 3x-arcsin 2x .
) lim=—=—"="""":8

. 1+4x-x*
a) I|m7.6 3 0]
x=0 COS X — €0S°> X

b
x>0 X + 3x% + 2x*
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im x/2x—1—\/§.
x—3 X—3

7. Haiinure % U1t QYHKIHM: a) Y = e 0)
X

X=ctg2t,
y = In(sin 2t).
8. HaiiTn HeonpeneI€éHHBIN  MHTETpal: a)
jsin 3x-c0s 5xdx , 0) i 1-cosx . B) J'(2x+5)-exdx.

(x —sin x)?
J? xdx .
2 \/xz +5

10. Haiitu muomans Gurypsl, OrpaHUYEHHOU

9. BBIUUCIUTH ONpeAeTICHHbIN HHTETPal

2
muamamu: X =4, y° =4X.

11. Haiitu 1 mocTpouTh 00J1aCTh ONpeneiaeH s PyHKINUN

U=y9-x"-y* +(x-y)*

12. Haiitn mnonseiii guddepenunan QyHKIUM:

z=x3Iny—sin2xy.

13. HaliTu dacTHBIE TPOM3BOJHBEIC IEPBOTO MOPSIIKA

dyukmmn: Z =5x%y° + In(x + 4y).

14. HanucaTh ypaBHEHHE KacaTeJIbHON TNIOCKOCTH U

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

15. Pemure 3amauy Komm:  ycos® xdy = (y2 +1)dx,
y(0)=0.

16. Hatigute obmee penenne quddepeHIHaIbLHOTO
ypasHenus  y'' +y' =e?*.

17. Ilpu nocraBke ¢ 3aBoja Ha 6a3y 1000
PaaONIPUEMHUKOB, Y 55 BBIIUIA U3 CTPOS JIaMIIbI.
Haiitu BepoATHOCTH TOTO, YTO B3SThIM Hayauy
MIPUEMHHK Oy/IeT UCTIPABHBIM.

18. TlpuarMaemM BEPOATHOCTH POXKICHUS MaJTbunKa U
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JOCTHKEHUSI OueHouHbIE CpEeACTBA
WHJIUKaTOpa
KOMIIETEHIINH
J€BOYKU paBHBIMU. HaliTH BEpOSITHOCTH TOTO, UTO CpeAU
10 HOBOPOKIECHHBIX 6 OKAXKYTCS MAJTIbUUKAMH.
19. Jlan 3aK0H pacnpeaeneHus JMCKPETHON ClTydaiiHON
BEJIMYMHBI:
Xx: | 110 | 120 | 130 | 140 | 150
p: 101(02]03]02]|0.2
BBIYUCIIUTH €€ MAaTEMATHYECKOE OKUIAHUE, TUCTIEPCUIO 1
CpelHee KBapaTHIeCKoe OTKIOHEHHE.
OIIK-1.3 Pemaer Ilpumepnvle npakmuyeckue 3a0anus
WH)KEHEPHBIE
3aganue 1. Cucremarusupyiite u 0000UIUTE BCE
3a/1a4u C TTIOMOIIBIO a Py m
KJIFOUEBBIC MTOHSATUS U PUEMBI PEIIICHUS TUTIOBBIX 3a/1a4
MaTeMaTH4eCKOro N
o teme «IIpousBonHas» u «lIpuMeHeHne nNpou3BOIHON
amnmapara
N IIpY UCCIIEI0BAHUU Kuuii». Pesynbrat opopmute B
BEKTOPHOMU p a (pyHK Y (bop
BU/JI€ TaOJIUIIBL.
anreopsl,
aHATMTHICCKON 3amaua 2. 1 pelmenuns 3a1aun cenaire
reoMeTpun 1 CXEMATHYECKUN YEPTEX U MONYIUTE PYHKIMOHAILHYIO
MAaTEeMaTHHECCKOTO | 3appcMOCTh IO yKa3aHHIO K 3a1ade. Haiigure o6macts
ananmnsa oTnpeAeNneHus 3TON (PYHKIIMH 110 CMBICITY 3aJa4u.
Brruncnute 3HaueHUs 3TON (YHKIIUU TPU TPEX
pa3IMYHBIX 3HAUYCHUSIX apryMenTa. Mccienyiite
OIIK-1.4 Pemaer GyHKIMIO HAa HaMOOIIbIIIee U HAUMEHbBIIIEe 3HAYCHHUSI.
TEOPETHYECKHE OTBeThTE HA BOIIPOC 33a4H.

3a7a4M B 00J1aCTH
TEIUIOTEXHUKH,
THJIPABIIUKH,
TeIIOMaccOOOMEHa,
UCTIONB3YS
dbyHIaMEeHTATBHBIC
3HAHUS

«CedeHure TOHHENS UMeeT (HopMy MPSIMOYTOIBHUKA,
3aBEpPUICHHOTr0 NOJIyKpyrom. [lepumerp ceuenus 18 m.
[Tpu xakom paguyce MOTyKpyra IUIOMAAL CEUCHHS OYyIeT
HauOOJIBIIEH?»

OO6o3HaubTe paguyc MONyKpyra yepe3 I U BBIpa3HTe
wiomanas S cedeHus kak ¢pynknuto ot F': S=S5(r).

3ananue 3. Ha xakoii BBICOTE ' HAJl IEHTPOM KpPYIJIOTO
CTOJIa pajuyca a cleyeT IOMECTUTS JIaMILy, YTOOBbI
OCBEIICHHOCTh Kpasi CToj1a Obliia HanOOIbIICH?
(CamocTosTENBHO NPOaHATM3UPOBATh - 3HAHUS, METObI
KaKOro pasjiesia MaTeMaTHKH MOTPeOYIOTCs IS pelIeHUs
JTAHHOM 3a71a4M).
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Ilpumepnuie npukiaonvle 3a0auu u 3a0aHUs

3anaya 1. [IpoBepuTs, JI€KAT JIU TOUKH A(L' 0; 1),

B(4; 4: 6) C(2,2;3) - D(10;14; 17) B OJJHOM

IIJIOCKOCTH.

3anaua 2. [Ipu nocTpoeHUH BUCAYETO MOCTA YEPE3 PEUKY
«Tuxas» U BBIICHEHUU HA/IKHOCTU COOPYKEHHUS,
CTYJIEHTBI CTPOHOTPSIIa CTOJIKHYJIUCH C PEIICHUEM
CleAyrouen 3a0a4u:

Tpoc, noaBeeHHbIH 3a JBa KOHLA HA OJJMHAKOBOMN
BBICOTE, UMeET GopMy ayru napabdosnsl. Paccrosaue
MEX/1y TOUKaMu KperuieHus paBHo 24 M. ['nyOuna
nporuda Tpoca Ha pacCTOSHUM 3 M OT TOYKH KPETUICHUS
paBHa 40 cm. OnpenenuTs TyOUHY Iporuda Tpoca
NOoCepeIMHE MEXY KPEINICHUSIMU.

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———

3aganue 4. [lokaxxute, yTO IIpeen *~* X+C0SX HEe MOXKET
ObITh BbIUKCIIEH N0 npaBuity Jlonutans. Haitaure stot

mpees IpyruM CriocoOoM.

3ananme 5. 3aBUCHUMOCTb IIyTH OT BPEMEHHU IIPU

NPSIMOJINHEHHOM JBM>KEHUH TOUYKH 33/1a€TCsl ypaBHEHHEM
. 1., 2

S—gt +2t° -3, r1e S-nmyThBM,a t Bpems B C.

Brruucnute ee CKOpocTh U YCKOpEHHE B MOMEHT BPEMEHU

t=4c.

2

B €TI0 TOYKE C

3amaya 6. K rpaduxy QyHkmm flx)=3-x

abcruccon™ ~ ll'IpOBe)IeHa kacatenbHas. Haiitu
TJIOIA/h TPEYTOJIbHUKA, 0OPa30BaHHOTO KacaTeIbHOU U

OTpC3KaMU, OTCCKACMBbIMHU CHO HAa OCAX KOOPAUHAT.

3anava 7. B napke artpakiinoHoB roponaa N oauH u3
OTPE3KOB TPAEKTOPUU JIBUKEHUS 110€3/1a B
«AMEpPUKAHCKUX TOPKax» MPeJCTaBIsAeT cOOO0i
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CHEyCOBIY: s(t) = Asin(wt +@,)

M3BCCTHBIC YK Clia.

,THe A, po 1 w —

OHpeI[eJII/ITB YroJi HaKJIOHa K TOPHU30HTY IMOCCTUTCIIA
aTTpaKuoHa I[ B MOMCHT BpCMCHU t]_ €ro ABUXKXCHUA I10
3TOMY OTPE3KY.

3ananue 8. [logymaiite, ¢ TOMOIIBIO CPEACTB KAKOTO
paszena MaTeMATUKU MOXKHO PELIUTh CIEAYIOILYIO
3ajauy.

«Jly1s1 yOOpKM CHera Ha YJIHIIaX TopoJia UCIOIb3YIOTCS
cHeroy0opouHble MamuHbL. OHU padOTAIOT B TCUCHUE
CBETJIOTO BPEMEHU CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOM
CKOpPOCThIO YOOpKu cHera 400 (M3/q). N3menenune oobema
CHera, BBINAJAIONIer0 Ha YIUIbI TOpo/ia B TOPOJE B

TEUYCHUC CYTOK, MOKHO OIIUCATh YPABHCHHUEM

ds 2

— =120 -5t . S(I) 3

dt rae — o0beM cHera (B M°),
BBINABLIETO 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
O6’beMOM CHCra, JICKAICTO Ha ynnuax ropona { ) »

CocTaBbTe MaTEMaTUYECKYIO MOJIEIb ATON 3aaul U
perure e€.

0) Ilopsnok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH

OICHUBAHUA:

[TpomexyTouHas aTTecTalus Mo JUCHUIUINHE «MaTeMaTHKa» BKII0YaeT TEOPETHUECKHE
BOIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUSI 00YUAIOIIUMUCS 3HAHUN, U IPAKTHYECKUE
3aJJaHusl, BBIABIISAIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIaJIeHUM, TPOBOAUTCA B (hopme

2 sK3aMeHOB U B opme | 3auera.




DK3aMeH MO JaHHOW IUCIUIUIMHE TPOBOIUTCS B YCTHOM (hOpMeE 0 IK3aMEHAITMOHHBIM OUJIeTaMm,
KaXKJIbII 13 KOTOPBIX BKIIFOUAET | T€OpeTHUECKUI BOMPOC U TPU MPAKTUUECKUX 3aJaHUSI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTa:

- JUTSI ¢IaY M 3a4eTa o0ydJaronuiics mokaspiBaeT copmupoBaHHocTh komrereHuun OIIK-1; T.¢.
CTYJCHT JIOJDKEH IMOKa3aTh 3HAHKSI HA YPOBHE BOCIIPOU3BEACHUS U O0BICHEHUS HHPOPMAIIHH,
WHTEJUICKTYaJIbHbIC HABBIKK PELICHUS 3a/1a4;

- 3a4€T He C1aH, CCJIK pe3yybTaT O6y‘ICHI/I$I HC NOCTUTHYT, 06y‘13f0H.[HI>iCH HE MOKET I10Ka3aTb
3HAaHUA Ha YPOBHC BOCHIPOU3BCACHUA U 00BsICHEHHS I/IH(bOpMaL[I/H/I, HC MOXKCT I10Ka3aTb
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3aad.

IToxa3zatenun u KPHUHTCPUHA ONCHUBAHHUA IK3aMEHA:

— Ha OLEHKY «OTJMYHO» (5 0aiioB) — 00y4aroUIuiics: 1eMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKOE 3HaHNE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOJIHAET IPAKTUYECKHUE 3a[aHNs, CBOOOAHO ONIEpUPYET
3HAaHUSMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0OyJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMIICTCHIIMM: OCHOBHBIC 3HAaHHA, YMCHHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS IPU aHAJTUTUICCKHUX OTICpAIIHsIX, IEPEHOCEe
3HAaHWI U YMEHHI HA HOBbIC, HECTAHIAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «yJA0BJeTBOPUTEIbHO» (3 Oaia)— o0ydaromuics JeMOHCTPUPYET OPOTOBBIN
yYpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMU: B X0/1€ KOHTPOJIBbHBIX MEPONIPUATUI JOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTEIbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSAMU IPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HeyA0BJIeTBOPUTEIbHO» (2 Oayia)— oOyyaromuicss IeMOHCTPUPYET 3HAHUS He
6onee 20% TeopeTUYECKOro MaTepuaa, 10MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET IM0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4 UM HE MOXKET [T0Ka3aTh 3HAHUA Jake Ha
YPOBHE BOCTIPOU3BEACHUS U 00BICHEHUS HHPOPMAIIH.

— Ha OLIEHKY «HeY/10BJ1eTBOPHUTEeIbLHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHS Ha
YPOBHE BOCIIPOU3BEICHHS U OOBSICHEHUS] UH(OPMAIIH, HE MOKET IM0Ka3aTh MHTEIJICKTYyalbHbIe
HaBBIKU PEUICHUsI POCTHIX 3a]1a4.



