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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanunu kadeapel [IpukiaaHoi MaTeMaTUKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I0.A. UsBekos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanusanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzanuu B 2025 - 2026
yaeOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio ocBOeHUs AUCHMILTUHBI «MateMaTukay siBisieTcst JOpMUPOBaHUE KOMIIETEHIINH,
KOTOpasi BKJIFOYAET B ceOsl:

* BOCIIMTAHUE JIOCTATOYHO BHICOKOW MaTeMaTUYECKOU KyJIbTYphI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BUIOB MATEMATHUECKOTO MBIIILJICHUS;

* [PUBUTHE HABBHIKOB HCIOJB30BAHUS MAaTEMaTHYECKHMX METOJOB U  OCHOB
MaTEMaTUYECKOTO MOIEIMPOBAHNUS B IPAKTUUECKOMN J1€ATEIbHOCTH.

Bocnutanue y CTYIeHTOB MaTeMaTU4YeCKOW KyNbTypbl BKJIIOYAaeT B ce0si sICHOE
NOHMMaHHE HEOOXOAMMOCTH MaTEMAaTHYECKON COCTABIISAIONICH B 00IIEH MOArOTOBKY OakanaBpa,
BBIPA0OTKY MPEJCTaBICHUN pPOJIM U MECT€ MAaTeMaTUKU B COBPEMEHHOW IUBUIM3AIMH U B
MHUPOBOH KYyJIbType, YMEHHE JIOTHUECKU MBICIHUTD, OIIEPUPOBATh C AOCTPAKTHBIMUA OOBEKTaMH U
OBITh KOPPEKTHBIM B YIMOTPEOJICHUM MAaTEMaTHUYECKUX MOHATUN M CHMBOJIOB JJIS BBIPAXKCHHS
KOJINYECTBEHHBIX M KA4YeCTBEHHBIX OTHOIICHHWH. Maremarndyeckoe oOpazoBaHHE OakalaBpOB
JOJIKHO OBITh MIUPOKUM, OOIINM, TO €CTh IOCTATOYHO (PYHAAMEHTAIbHBIM.

Hacrosimas nporpamma o MateMaTuke OTpa)xxaeT HOBbIE TPEOOBAHUS, IPEIBSIBIIIEMBIC K
MaTeMaTHYeCcKOMy OOpa30BaHHIO COBPEMEHHBIX OakanaBpoB. Ee xapakrepusyer mpuKIiagHas
HaAIpaBJIEHHOCTh M OpHUEHTAlusi Ha OOyueHUE CTYJEHTOB MCIIOJIb30BAHMIO MAaTEMaTHUYECKUX
METOJIOB ITPH PELICHUH MPUKIAIHBIX 33/1a4.

OOmmii Kypc MaTeMaTHKH sBIsieTCS (YHIAMEHTOM MaTeMaTHYecKOro OOpa3OBaHHSA
Oakanaspa.

3aia4uu U3y4eHUs AUCUUILINHBL

- pPa3BUTHE JOTHYECKOT0 U AITOPUTMHYECKOTO MBIIILICHUS;

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

- OBJIaJICHUE OCHOBHBIMHM YHUCIICHHBIMH METOJaMU MAaTEeMAaTHKH M HUX MPOCTEULTUMHU
peanuzanusiMu Ha OBM;

- BBIPa0OTKY YMEHHSI CaMOCTOSITENIbHO pacCHIMPATh MaTeMaTUYeCKHue 3HAHUS W
IIPOBOAMTH MAaTEMATUYECKUI aHAIN3 IPUKJIAJIHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo TMCHUIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHO MPorpaMmmMbl

Hucnunnmaa Maremarika BXOJUT B 00s3aTeNbyl0 4YacTh ydeOHOTO TIUIaHa
00pa3oBaTenbHOI MPOrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOJWMbI  3HaHMA  (YMEHHUS,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUTUINH/ PAKTUK:

OcBoeHune JaHHOU JUCIUIUIMHBI PEIO0JIaraeT, YTO B pe3yIbTaTe U3yUYEHUs IIKOJIbHOTO
Kypca MaTeMaTHKU O0y4aronuiicss uMeeT cpOpMUPOBAHHOE MPEACTABICHIE O MaTeMaTHKE Kak
YHUBCPCAJIbHOM A3BIKC HAYKH, 00 naeax U METoaax MaTeéMaTHUKU, BJIAJECT MAaTEMATHUYCCKUMHU
3HAHUSIMU UM YMEHUSAMH, COOTBETCTBYIOIIMMU DeneparbHOMYy KOMIIOHEHTY I'OCYIapCTBEHHOIO
cTaHjaapTa o01iero o0pa3oBaHusi, UMEET Pa3BUTOE JIOTUYECKOE MBIIIJIEHHE, TPOCTPAHCTBEHHOE
BOOOpakeHue, 0071a/1aeT BHICOKUM YPOBHEM aTOPUTMHUUYECKOUN KYIbTYPHI.

3HaHUA " YMCHH, YCBOCHHBIC B INPOLHECCE M3YUCHUA MATEMATUKU HGO6XO}II/IMI)I I
OCBOEHUS IPYTUX AUCHUIUINH €CTECTBEHHOHAYYHOTO U MPO(heCcCHOHATEHOTO IUKIIOB.

3HaHus (YMEHUs, BIAAEHUS), MOJTYYCHHBIE MPU U3YYCHUU TAHHOW TUCIHUIUIMHBI OyIyT
HEOOXOTUMBI JIJISl U3YICHHS JUCIIUILTAH/TIPAKTHK:

dusznka

ConpoTHBIICHHE MaTEPHATIOB

NuxenepHoe obecrieueHne CTpOUTEIbCTBA (T€0Ae3HsI, TEOTOTHs )

WNnxeHepHbIe CUCTEMBI U 000pYyI0BaHUE 3JaHUIN



OCHOBBI apXUTEKTYPHI U CTPOUTENBHBIX KOHCTPYKLUH
CrpowutenbHas pusnka

CrpourenbHble MaTEpUAIIBI

[ToaroroBka K cave U cjada rocy1apCTBEHHOTO 9K3aMEeHa
Teopernueckas MmexaHuKa

3 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJISI) M IIJIAHUPYEMbIE pPe3yJbTAThl 00y4eHUs

B pesynbTare ocBoeHust nucUUIUIMHBI (Moyisi) «MaTematukay o0yJaroniuiics: JoKeH
00J1a1aTh CIEAYIOIIMMHI KOMIETCHIUSMU:

Kon unaukaropa Nuaukatop 10CTHKEHUSI KOMIIETEHIUA

OIIK-1 Cniocob6eH pemniaTh 3a1a4u MpodecCHOHATBLHOM IeSITEIbHOCTH HAa OCHOBE HCITOJIH30BaHUS
TEOPETUYECKUX M IPAKTUYECKMX OCHOB €CTECTBEHHBIX M TEXHMUYECKHUX HayK, a TaKxkKe
MaTeMaTHYECKOT0 almapara

OIlIK-1.1 Omnpenensier XapakTEpUCTUKU (U3NYECKOTO M XUMHUYECKOIro Ipolecca
(s1BIEHHUS), XapaKTEPHOTO JIsl 00bEKTOB NPOPECCUOHATBHOMN AEATEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUN

OIIK-1.2 Hcnons3yeT TeopeTUd4ecKue OCHOBBI TEXHUYECKHUX HAYK ULl IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOIMH Ha peaJIbHBIX CTPOUTENbHBIX 0OBEKTOB

OIIK-1.3 Pemaer wmHXeHepHbIE 3alauyd C IOMOIIBIO MAaTeMaTHM4ECKOro ammnapara
BEKTOPHOW anreOphl, aHAIUTHUYECKOM TIeOMETpUHM U MaTeMaTHYeCKOro
aHaIn3a

OIIK-1.4 Pemaer Teopernmueckue 3agayd B OOJIACTH TEIUIOTEXHHKH, THIPABIUKH,

TeHJ’IOMaCCOO6MCHa, HCII0JIb3VYs d)YHI[aMeHTaJ'ILHHe 3HAaHHA




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas Tpya0eMKOCTh AUCIUIUIMHBI cocTaBisieT 10 3adeTHnix equnul; 360 akama. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas paborta — 185,1 akan. yacos:
—ayauTopHas — 176 akaj. 4acos;

— BHeaynutopHas — 9,1 akan. yacos;

— camocrosTenbHas padbora — 103,5 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

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

dDopMa aTTeCcTaluu - 3K3aMCH, 3a4€T

AynutopHast 3 =
KOHTaKTHas paota | & & ®dopma TeKyIero
o E g B
E o u KOHTPOJIS
Paznen/ Tema 3 (B akan. uacax) == A . P Kon
S 3 © | caMoCTOSATENBHOW | yCIIEeBAEMOCTH U
JUCLIATUINHBI 5 [ . | KoMIeTeHIUH
@) g £ paboTsl MIPOMEKYTOYHOM
Tlek. mab. | MpakT. z aTTecTalyy
3aH. 3aH. | U
1. JIuneiinas anredpa
- IOATOTOBKA K
MPaKTUYECKOMY [TpoBepka OINK-1.1
3aHATHIO WH/IMBUAYAIBHBIX o
1.1 Onpenenurenu Hu ’ JUHBHILY . OIIK-1.2,
4 2/1,21 - BBITIOJIHEHUE 3aJ1aHui,
MAaTpHIIBI OIIK-1.3,
MHIVBHAYAJIBHBIX | KOHCYIBTAIMH TI0 OIK-1.4
JIOMAIIHUX pemenuto /13 1 '
3aJaHuN
- IOATOTOBKA K
MIPAKTUIECKOMY ITposepka
. OIlK-1.1,
1.2 CucreMbl JHHEHHBIX 1 3aHSTHIO, WHIUBHIYaTbHBIX OIK-1.2
anreOpanveckux 3 4 - BBITIOJIHEHHE 3aJJaHuH, OHK-1.3’
ypaBHEHHI MHIVBHIYAJIBHBIX | KOHCYIBTAIMH TI0 OHK-lI 4’
JIOMAIIHUX pemenuro /13 1 '
3ananuit /13 1
[IpoBepka
- TIOJITOTOBKA K WHAUBHUIYaJTbHBIX OIIK-1.1,
1.3 Jluneitapie 3 431 MPAKTHIECKOMY 3a/1aHuH, OIlK-1.2,
MPOCTPaHCTBa 3aHATHIO, koHCynbTHpoBaHue | OIIK-1.3,
AKP 1 nmo U/13 1, OIIK-1.4
Harucanue AKP 1
HWroro no pazaeny 10 10/4,21
2. DJIeMeHTHI BEKTOPHOH
anreOpbl W aHAJTUTUYECKOM
TEOMETPUH
- IOJATOTOBKA K
MPaKTHIECKOM
2.1 BekropHas anreOpa: p Y- KoHcynpTauuu o | OITK-1.1,
o N 3aHATHIO,
JINHEWHBICE W HEIIMHCHHEIC pemernto I3 Ne2,|  OIIK-1.2,
1 5 15 - BBITIOJTHEHHE
omepany HaJ BEKTOpaMHU S - IpOBEpKa OIIK-1.3,
U UX CBOMCTBA. FMBHILY pemerns AKP No2 OIlK-1.4
JIOMAIITHUX

3aganuit 1J13 2




= BBIIIOJTHCHUEC

AKP Ne2 u AKP
Ne3 «BekropHasi | - KOHCYIBTALUHU IO OMK-1.1
2.2 AHanuTHyeckas anrebpa u pemenuto UJI3 Ne2, OHK-ll 2’
TeOMETpHsI 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
- KOHCYJIbTalliH 10
31 Tpesen " pemennro M3 Ne3, OHK-l.;,
HeITPEPLIBEOCTs  (yHKIHH 6 3 - BBIIOJIHEHHE - IpOBEpPKa OIIK-1.2,
OLHOI HECDEMEHHOG AKP Ne4 , 113 3 | pemenust AKP Ne4 | OIIK-1.3,
A P (4acTp — mpenensl, OIIK-1.4
Herpep.)
Hroro no pazaeny 6 3
4, JuddepenuuansHoe
ucynucieHne (QYHKIMH — OJHOM
HIEpEMEHHOI
41 Omnpenenenue CaMOCTOSTEIbHAS
MPOU3BOAHON (DYHKIMH B pabota c ~ KOHCYJIBTATIHH 110
T(I))'{Ke Juddepennman mateparypoii — |PECTHO VI3 Ned,
ero ‘ reoMeT pl/lqeL:;KHi; KO}?-ICI?SKT - Mposepka OIK-1.1,
MeIca. ['eomer I/II'){ KUH U 5 0,5/11 «3agaun pewenisi AKP Ne> OIK-12,
E/Iexac}?l;meecin;l P eCCMBICH ’ IT I/IB(Z)UI;[ I/;e K (vacte - OIIK-1.3,
. PHBOZIAIL [IPOU3BOIHEIE), OIIK-1.4
IPOU3BOTHOM. IIpaBuna HOHSITHIO
ubpepeHInpoOBaHHs u TIPOU3BOTHOM - Mposepka
A ’ KOHCIIEKTA
TabnuIa NpOU3BOHBIX - BBIIIOJIHEHHE
AKP Ne 5
BemonHerane AKP | koucynmsTanmm mo
Ne5 «Bexkropnas |pemenunto M/13 Ned,
(2 S onsipan | o | on
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 HOCTPOCHUE OIIK-1.4
A PEHIIP HOE HCUUCIICHHE rpadukoB
DOID» (GhyHKUU)
OIIK-1.1,
4.3 Dx3aMeH SK3aM€EH 8g§:i§’
OIIK-1.4
HWroro no pazaeny 10 2,5/31
Hroro 3a cemectp 36 18/7,21 | 14,2 DK3aMeH
5. HuterpanbHoe HCYUCICHUE
(hyHKIMY OJHOH NTepeMEeHHOM
51 [TepBooOpazHas - KOHCYJIBT. 10 pelll.
GbyHKIMS. BHHOHHJ:.(ZHG AKP W3 Ne5, OIIK-1.1,
Heonpenenennsrit 05 0.5/0.11 u - - IpOBEpKa OIIK-1.2,
UHTErpaJl 1 €ro OCHOBHBIE ' T (ICOTIPCACIICHIEL pemenus AKP Ne6 OIIK-1.3,
CBOICTBa. Tabauua 1 OTIPE/ICIICITHEIH (gacTtb — HEMoCp. OIIK-1.4
HEOTpeIeTICHHbIX uHTerpam HHTETP.)
- paimonerne |7 KOHCYJIBT. 1O penr.
W3 Ne5, OIIK-1.1,
5.2 OcCHOBHBIE MeETOXBI 05 1N «He(fl"[KZ ]:;66HHLI - IpOBEpKa OIIK-1.2,
HWHTETPUPOBAHIS ' - F; iHeHHHﬁ pemennss AKP Ne6 OIIK-1.3,
e (4acThb - METOIBI OIIK-1.4
HHTETPa»

WHTETPUPOBAHN)




53 OnpeneneHHblii
HHTETpal. 3amaun,

- BBIIIOJIHCHUEC

NpUBOJAIINE K IOHITHIO - KOHCYJIBTal1H 110 OIIK-1.1,
OIIPEAEIEHHOT0 MHTeTpaa. AKP N6 pemenuro UJI3 NeS5,|  OIIK-1.2,
dopmyna 0.5 1/ j(HeOHpe)leHeHHLi - IpOBEpKa OIIK-1.3,
Hetorona-JleiiGuuma, 1 ONPEACTEHIBI 1o yops AKP Ne6 | OTIK-1.4
. MHTETPAL. »
CaoiicTsa. Mertonbt
MHTETPUPOBAHS
Wroro no paszneny 15 2,5/2,11
6. Juddepenmmansaoe
HCYUHNCIICHHE (hyHKIUK
HECKOJIbKHX ITePEeMEHHbIX
CaMOCTOSITENbHOE
6.1 Onpenenenue H3yUYCHHE
OCHOBHBIX MOHATHH. JIUTEPATYPBHIL: OIIK-1.1,
IIpenen u HempepbIBHOCTH 75 106511 15 HaIHCaHue MIpOBEpKa OIlK-1.2,
OHII. OcHOBHBIE CBOICTBa ' ? KOHCIIEKTa KOHCIIEKTa OIIK-1.3,
(hyHKIUH, HENPEPHIBHBIX B «CgoticTBa OIlK-1.4
3aMKHYTO} o0nactu. (dyHKIMH,
HETPEPhIBHBIX B
3aMKHYTOH
6.2 YacTHble TIPOU3BOHBIC
" MIPOM3BOIHAS o -
HaIpaBJICHUIO. koHcynbTHpoBanue | OIIK-1.1,
KacarenrHast mIOCKOCTH U 5 701 15 BoinosiHenne 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
UG PepeHIIUPYEMOCTH.
6.3 IIpousBoaHAas CIIOKHOM i
gg:;;g:;ﬂme qaCTHHPeI koHCynbTHpoBaHue | OIIK-1.1,
ﬁl;g);({b;;%e]sﬂunanm BBICHINX 6 10/31 | 6,3 BHI;\;;%?;E%‘:KP mop em;;IgI’ 10 M]3 ggﬁ_igj
udepenmposaie pemegiszII)f;Nﬂ ol
HESIBHO 3aJaHHbIX
Hroro no pazaeny 18,5 27/11,5U| 36,3
7. WHTerpanpHOE WCYUCIICHUE
GbyHKIMT HECKOJIBKHX
TepeMEHHBIX
- OATOTOBKA K
MPAKTUYECKOMY
3aHSTHIO,
7.1 JIBoiiHOW HHTErpan u - BBIIIOJIHEHUE | - KOHCYJBTAIMH 110
€ro OCHOBHBIE CBOWCTBA. N3 Ne7 pemenuto U3 Ne7,
Ceenenue JIBOITHOTO «Kpartusie - mpoBepka 1/13
UHTErpajla K IOBTOPHOMY HUHTErpaJbly», Ne7, OIIK-1.1,
uHTerpaity. Teopema o 4 05 - -IPOBEPKA OIIK-1.2,
cpenHeM 3HAYEHUH. ' CaMOCTOSITENIEHOE KOHCIIEKTa OI1K-1.3,
3ameHa NIEPEMEHHBIX, H3y4YECHHE «CsolicTBa OIlK-1.4
TEePExXo. B JIBOMHOM JIUTEPATYPBI: JIBOWHBIX U
UHTETpalleé K MOJSPHBIM KOHCIIEKT TPOMHBIX
KOOpJMHATaM. «CsolicTBa HUHTErpajioB»
JIBOMHBIX U
TPOMHBIX

HUHTETPAIOB»




7.2 TpoiiHOW wWHTerpanm u

ero caoiictBa. CaeneHue
TPOMHOTO  HHTETpanma K - IOATOTOBKA K
MIOBTOPHOM HHTETpaly. MIPaKTUIECKOM
3aMeHla)1 Y e eMEHpHLIz b 3aHATHIO - KOHCYJIBTAIIIH 110 OIK-1.1,
Iepexo, B P T OI71HON; 3 - BI)IHOJ'IHGI-;I/Ie pemerio M3 Ne7, | OIIK-1.2,
HHFT)er :n . P . VI3 Ne7 - mpoBepka NJI3 OIIK-1.3,
P : No7 OTTK-1.4
ITUHIPUYECKUM u «Kpatnbie
chepuaeckum WHTETPaIbD»
koopauHaram. Ilonsrue o
MHOTOKPATHBIX HHTETpaJlax
- nposepka UJ13
Ne7,
T BRIIOTHCHIE | HhoBepka yuebHoit
W13 Ne7 poBepka yq
«KpatHeie KapTl
7.3 Teomerpuueckue «Ipunoxenus OIIK-1.1,
HHTETPAIbD»,
MEXaHUYECKUe KpaTHBIX OIIK-1.2,
7 4 - COCTaBJICHUE
TIPUIOKEHHS KpaTHBIX e6HOi KapTHI HUHTErPaJIOB» OIIK-1.3,
HUHTETPAJIOB. 1 N3 Ne 7, yueOHast OIlK-1.4
«IIpunoxenus
Kapra
KpaTHBIX
«[Ipunoxenns
HUHTETPAJIOB»
KpaTHBIX
HHTETPATIOB»
OIlK-1.1,
7.4 Dx3ameH DK3aMeH OIIK-1.2,
OI1K-1.3
HWroro no pazneny 14 45
Hroro 3a cemectp 34 34/13,61| 36,3 DK3aMeH
8. OOBIKHOBEHHBIE
JuddepeHaibHble YpaBHEHUS
8.1 OOBIKHOBEHHBIC
JuddepeHaibHbIe
ABHEHUS TIEPBOTO -
P p o BeinonHenne AKP
nopsinka. I'eomerpudeckuit koHcynpTHpoBanue | OIIK-1.1,
No8 «1Y. Teopus
CMBICTT . no pemenuto NJ13 OIIK-1.2,
1 3 8 BEPOSITHOCTEH.
T epeHInaIbHOTO Neg, OIIK-1.3,
MaremaTHueckast
YpaBHEHHUS IIEPBOTO - IpOBEpKa OIIK-1.4
CTaTUCTHKA
HopszKa. Mertonsl pemerns AKP Ne§
penieHust
JudepeHInaTbHBIX
- COCTaBJICHHE
KoHcnekTa «1Y -
BBICHIMX KOHCYJIETHPOBaHUE
8.2 1Y BbICIIUX MOPSIKOB, Y P OIIK-1.1,
MOPSAKOB, o permenunto /13
CBOASIUECS K TMEPBOMY 1 OIIK-1.2,
CBOJISIIIMECS K No§,
HOPAIKY OIIK-1.3
TIEPBOMY», - poBepKa
- BBITIOJIHEHHE KOHCIIEKTa
AKP Ne8
8.3 Jluneiinbie
g dhepeHnuaIbHbIe
ypaBHEHHsI N-TO MOpsIKa.
JIunelinoe OJTHOPOJIHOE
YpaBHEHHE.
OyHIaMeHTaTbHAS - BBITIOJTHEHUE -
cucTemMa pELICHUH. AKP Ne§8 «/1Y. | xkoHcynbTupoBanue OIK-1.1
Onpenenurens BpoHckoro. 1 Teopus o pewmenuto NJ13 OHK-1.2’
HeomHoponHoe nuHeliHOe BEPOSITHOCTEH. Neg, .
OIIK-1.3
ypaBHenue (JIHAY), Bun Matemarnueckas - IpOBEpKa
obmiero pemenus. Meron CTaTUCTHKA KOHCIIEKTa
Bapualid MPOHM3BOJIBHBIX
MOCTOSIHHBIX.
JluneliHoe ypaBHeHHE ¢
MOCTOSIHHBIMH
KodhhuImeHTaMu
HWroro no pazaeny 3 3 8




9. DJIeMeHTHI
BEPOATHOCTEN
MaTeMaTHYECKON CTaTUCTHKH

TEOpUH

u

KOHCYJETHPOBaHUE
no pemenuto M3
Ne9,
- BBIIIOJIHEHHE - MpoBepia OIK-11,
9.1 DIEMEHTBI 1 4/1.41 6 |AKP N9 «Teopus pemerus AKP Ne9 OIIK-1.2,
KOMOMHATOPHKH BEDOSTHOCTEI. » - OIIK-1.3,
P ’ KOHCYJIbTHPOBaHHUE OIlK-1.4
o pemenuto M3
Ne9,
- IpOBEpKa
pemrennss AKP Ne9
9.2 Anrebpa coOBITHIL. i
::)ﬁecf;;tclzgzée u - BHITOMHeHHE | O Y IPTHPOBAHHE OIK-1.1,
.y o pewenuto NJ13 OIIK-1.2,
e | [ 5| S e dse TEE T  omes
AKI;I/IZ([)MaTI/IKa b T€O I/II/I ’ . - 1poBepia OTIK-1.4
: P pemerms AKP Ne9
BEPOSTHOCTEH.
9.3 TeopeMmbl CIOXKEHUS U i
;]ZH(;):T(:;ZI:I; S(;)C(J)1 O;Hiz - BhiMoNHeHHE | o oY IPTHPOBAMHE OIK-1.1,
POATHOCTD. PMY. 1o pemermio M3 | OIK-1.2,
MOJTHOM  BEPOSITHOCTH U 0,5 1 AKP Ne9 «Teopust N9 OIK-1.3
dopmyna bBaiteca. Cxema BEPOSITHOCTEH " -
- IPOBEpKa OIlK-1.4
Beprymnyn, npuOMKEHUS
pemenus AKP Ne9
Jlantaca u Ilyaccona.
9.4 JuckpeTHbIe u
HeTpephIBHBIE  CITyJaiHbIe -
BeJIMUUHEL Pan u GyHKIMs - BeimonHeHne | KOHCYIBTHpOBaHNE OIIK-1.1,
pacnpeneneHus 31 5 8 | AKP No9 «Teopus | T PEMICHHIO nas3 OIIK-1.2,
IJIOTHOCTb. Be OH’I‘HOCTeﬁp N No9, OIIK-1.3,
MaremaTH4yeckoe 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 49 NoO «Teopms no pewenuto 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 -
CiIy4aifHble BEJIMYMHBI. - BeimonHeHne | KOHCYIBTHpOBaHNE OIIK-1.1,
DyHKIMH paclpeeseHus, 2 6/411 AKP Ne9 «Teopms | 1O PELLCHHUIO na3 OI1K-1.2,
CBOMCTBA. Yucnoseie Be oa_THOCTei/’Il)» Ne9, OIIK-1.3,
XapaKTEPUCTUKH. p - IpOBEpKa OIIK-1.4
DNeMEeHTHI TEOPHH pemennst AKP N9
9.7 OcCHOBHBIE TIOHATHS,
rerepanbHas - BBITIOJIHEHHE i OIIK-1.1,
COBOKYITHOCTh M BBIOOpKA. VI3 « KOHCYJIbTHpOBAHME | - (- 775
CTaTUCTHYECKHE  OLIEHKH 3 7/41 20,1 o pemenuto /13 .
Maremarnueckas OIIK-1.3,
rnapameTpoB Nel0, Nell, Nel2,
CTaTUCTUKA» OIlK-1.4
pacnpenenenusi. TodeuHsle Nel3
Y MHTEPBAJILHBIC OLICHKH.
9.8 Kpuruueckass o0nacts,
YPOBEHb 3HaTIMocTH, - BBIIIOJIHEHHE i OIlK-1.1
MOII[HOCTb KpUTEPHSI. KOHCYJIbTHPOBaHUE 15
Kpurepuii cornacus 8 8/41 VI3 « o pewmenuto NJ13 OIK-1.2,
Maremarudeckas OIIK-1.3,
Ilupcona s TUMOTE3BI O Nol0, Nell, Nel2,
CTaTHCTUKa» OIlK-1.4
HOPMaJIbHOM Nel3
pacnpeieeHun
OIIK-1.1,
9.9 3auer OIK-12,
' OIlK-1.3,

OIIK-1.4




Hroro no pazaery 15 33/14,4U| 45
Uroro 3a cemectp 18 36/14,41| 53 3a4€T
Hroro no aucumruinye 88 88/35,2 103,5 9K3aMeEH, 3a4eT
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMATPUBAET UCIIOIb30BAHHE B y4€OHOM
nporecce AaKTUBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEJACHHUS 3aHATHH B COYETAaHHUH C
BHEAYJUTOPHON paboTOil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
obyuaromuxcs. Cornmacao 1. 34 Tlopsigka opraHW3alliil M OCYIIECTBICHHS JCATECIHLHOCTH IO
o0Opa3oBaTelbHBIM IporpamMmam OakanaBpuaTa Beiciiero odpazoBanus (yTB. mpukazom MOuH
P® or 05.04.2017 r. Ne 301), npu mpoBeeHUN Y4eOHBIX 3aHSATHH 00ECIIEUMBACTCS Pa3BUTHE Y
00y4aromuXxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKIMYHOCTHOM KOMMYHUKAIUH, NPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITETbHOCTH BBITYCKHUKOB U OTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYIO0 TEXHOJOTHIO paboThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CIIM YYUTHIBATH LIETU
00-pa3oBaHMs, Ha peau3alliio KOTOPBIX JOJKHA OBITh HAIlpaBJICHA M30MpaeMasi TEXHOJIOTHS,
co-JiepKaHue, KOTOpOe MPEACTOUT NepeaaTh 00yJaroIMMCs ¢ €€ IOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHa OYJeT UCIIOIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

1. TpaguuuoHHsle oOpa3zoBaTelibHblE TexHoJoruu. OpraHusanus 00pa30BaTEIbHOIO
mpo-liecca, MpelrnoyiaraeT MNPSMYH TPAHCISIIUIO 3HAHUW OT TMpernojaBaTelis K CTYACHTY
(IpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MIUIIOCTPATUBHBIX METOJIOB OOy4YeHUS).
YueOHasi 1eATeNb-HOCTh CTYJIEHTa HOCUT B TaKUX YCIOBHSX, KaK MPAaBUIIO, PEMPOAYKTUBHBIH
Xapakrep.

®opmbl y4eOHBIX 3aHATHI:

- uHpOpPMALMOHHAS JIEKIUS — I[IOCIENOBaTeIbHOE H3JIOKEHHE Marepuaia B
JTUCIUILIMHAPHOMN JIOTUKE, OCYIIECTBIIIEMOE MTPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMH.

- IPAKTHUYECKOE 3aHATHE, IOCBSILIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
MPEJIOKEHHOMY aIrOPUTMY.

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MPOIECC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PELIEHHUS MPOOJEMHONW 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npennogaraet COBMECTHYIO y4eOHO-IT03HABATEIbHYIO 1€ TEIbHOCTh
IPYNIbl CTYJIEHTOB, HAIIPABJIEHHYIO HA BbIPAaOOTKY KOHIEMIIMM, YCTAHOBJIEHHE LIeJeil U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJIbTaTOB, OIpEJeeHHE NPHUHLUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK JOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MO3TAHYI0 pPEANM3alUI0 IUlaHa paboThI, MPE3CHTALUI0 PEe3yIbTaToOB PabOThI, MX
ocMbIciieHre U pediekcuto. [IpumensieTcss B OCHOBHOM IS TEpexo0/ia KOMIETEHIIMH Ha YPOBEHb
BJIAJICHUS.

OcCHOBHBbIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy Hay4dHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCICHHE HAay4HOM MpoOsIeMsl,
npeaMera U oObeKTa HCCieoBaHMA, LeNed W 3ajad, METOAO0B, MCTOYHUKOB, BBIJIBHKEHUE
TUTIOTE3bI, 0000IIEHNE Pe3ylIbTaTOB, BBHIBOJIBI, 0003HAUYEHHE HOBBIX MpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaramlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAUMMOMY «MaTeMaTHYECKOMY»
coObIThIO (mpa3aHuk uncia «[luy» u T.1m.); «MaTtemaTuueckas» OTKpbITKa (CBOero poja y4deOHas
KapTa, TOJbKO He(OopMalbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBI MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOp U cCUCTeMAaTH3alus UHOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIU3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHUIO).



4. WMHpopManmoHHO-KOMMYHHMKAIIMOHHBIE 00pa3oBaTelbHbIE TeXHONOTHH. Opranuzamus
00pa30BaTEeNBLHOrO Ipolecca ¢ NPUMEHEHHEM CIEeHUAIN3UPOBAHHBIX MPOIPAaMMHBIX Cpell U

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

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOM padoThI 00y4yalommxcst
[Ipencrasneno B npuioxenuu 1.

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

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCIUIITIMHBI (MOYJIs1)
a) OcHoBHas1 IMTEpPaTypa:

1. IlunaueB B. C. Beicmias matemaruka: yueOnuk / B.C. IllunaueB. — Mockaa:
NH®PA-M, 2019. — 479 c. — (Bsiciiee ob6pa3zoBanue). — WwWw.dX.doi.org/10.12737/5394. -
ISBN 978-5-16-101787-6. - Texcrt: AJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/990716 (mara ob6pamienus: 02.09.2022). — Pexum

JOCTYTIA: JJISI aBTOPH3. ITOJIb30BATEIICH.
2. Maremaruka: yue6. mocooue / FO.M. Jlanusos, JI.H. XKyp6enko, I'.A. Hukonosa, H.B.
HukonoBa, C.H. HypmeBa ; mon pexa. JL.H.Xypbenko, I'.A.HukonoBoil. — 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 (mara ob6pamenus: 02.09.2022) — Pexum

JocTymna: JJi aBTOPHU3. [10JIb30BaTENEH.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Teopwust BepoATHOCTEN U MaTeMaTUYECKas CTATUCTUKA: YueOHoe nmocobue / 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: snexkTponHsIil. - URL:
https://new.znanium.com/catalog/product/370899 (mata o6pamienus: 02.09.2022).— Pexum
JOCTyMa: Ui aBTOPHU3. TTOJIb-30BaTENCH.

2. Marematuka B mpuMepax W 3ama4ax: yde0. mocobme / O.M. JlerrsipeBa, JI.H.
Kyp6enxko, I'.A. Hukonosa, H.B. Hukonona, C.H. HypueBa. — MockBa: UHOPA-M, 2019. —
372 c. — (Bwicmee oOpasoBanume: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcrt:
anek-Tponnbiit. — URL: https://new.znanium.com/catalog/product/989802 . (mara oOpareHus:
02.09.2022)— Pexum 1ocTy-1a: Uit aBTOPH3. OJIb30BATEIICH.

3. Mauxo, I1.E. Beiciias MmateMaTHKa B yIpaXHEHUsX U 3a1a4dax. (B 2-x gactsax) [Tekct] /
IT. E. Janko, A.T.Ilomos, T. 5. KoxeBuukoBa. - M.: Beicmas mxona, 1986-2009. ISBN:
978-5-488-02201-0. - 601ee 1000 miT.

duxtenrosbil, .M. OCHOBBI MaTeMaTHYECKOTO aHaiu3a: yuyeOHuk: B 2 yacTsax / .M.
®uxtenromnbl. — 11-e uzn., crep. — Cankr-IlerepOypr: Jlaus, [0. r.]. — Yacts 1 — 2019. —
444 c. — ISBN 978-5-8114-0190-1.— TekcT : 3NEeKTPOHHBIH // DIEKTPOHHO-OMOIHOTEUHAS
cucrema «Jlamby: [caiit]. — URL: https://e.lanbook.com/book/112051 (nmata oOpareHUs:
02.09.2022) . — Peskum 1ocTy-1a: Uit aBTOPH3. MOJIb30BATEIICH.

4. ®uxteHroibll, .M. OCHOBBI MaTeMaTHYECKOTO aHau3a: yueOHuK: B 2 yacTsx / [.M.
®uxrtenronsll. — 10-e m31., crep. — Cankr-IlerepOypr: Jlans, [6. 1.]. — Yacte 2 — 2019. —
464 c. — ISBN 978-5-8114-0191-8. — TekcT: 37€KTPOHHBIN / DIEKTPOHHO-OMOIMOTEUHAS
cucrema «Jlampy»: [caiit]. — URL: https://e.lanbook.com/book/115730 (mara oOparieHwus:
02.09.2022) — Pexwum mocTyma: isl aBTOPH3. TIOJIb30BaTEIICH.

5. [llumaueB B. C. 3agaunuk mo BeiciicH Maremaruke: y4e6. mocobue / B.C. Ilumayes.
— 10-e u3n., crepeorun. — Mocka: UHOPA-M, 2020. — 304 c. — (Bsiciiee



https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730

obpazoBanme). - ISBN 978-5-16-101831-6. — Tekct: onektponnbif. — URL:
https://new.znanium.com/catalog/product/1042456 (mara oopamenus: 02.09.2022) — Pexum
JIOCTyNa: JJIsl aBTOPU3. MOJIb30BATEIICH.

B) MeTonuyeckue ykazaHus:

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

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

3. Baxpymea, M.A. Kpueie u mnoBepxHoctu 2 mnopsnaka. [lonspHas 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
YKa3aHUs W BapUAHThl MHIUBUIYaTbHBIX 3aJIaHUN IS CTYJECHTOB BCEX CIEIUAIBHOCTEH —
Marnautoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. — 28 c.

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

6. ['pauesa, JI.A. DneMeHTHI THHEHHOW anreOpbl, BEKTOPHOH anreOpbl U aHAIUTHIECKOM
reoMerpun: YuebHnoe nocobue. - Marauroropck: 'OY BITO «MI'TY um. I'.11. HocoBay, 2010 —
63 c.

7. I'yruna E.M. JlabopatopHblii pakTUKyM MO cTtatucTuke ¢ npumenenuem EXCEL:
Meron. yka3. [uis 1Ta00paToOpHBIX 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 3a1aHHUHA
JUTSL CAMOCTOSITENTLHOM pabOThI M KOHTPOJIs 3HaHMi cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObITus ¥ BeposITHOCTE. YacTh 2: MeToq. ykas. - MarHuTOTOpeK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

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

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

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

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypenl:


https://new.znanium.com/catalog/product/1042456

') DIEKTPOHHBIE PECYPCHI:

1. AkmanoBa 3. C. HeomnpeneneHHblii HHTETPAN: OT TEOPUHU K MPAKTHKE [ DIEKTPOHHBINA
pe-cypc]: yuebnoe mocodue / 3. C. AkmanoBa ; MI'TY. - Marauroropck: MI'TY, 2015. — 1
9JIEKTPOH. 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 noctynubl Takke Ha CD-ROM.

1. AnanmTHyeckas reoMeTpus [DaekTpoHHbId pecype]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3zosa, O. B. Ilerposa; MI'TY. — Maruautoropck, 2010. — 114 c. : un
TaoI. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/10689
18/313.pdf&view=true. - MakpoOOBEKT.

2. AaucumoB A. JI. Marpunpsl. Onpenenurenu. CUCTeMbl JTMHEHHBIX aareOpanvecKux
ypaBHEHUIT [ D1eKTpoHHbIN pecypc]: yueoHoe nmocobue / A. JI. Aurcumos, T. A. borna-penko, I
A. Kamenesa ; MI'TY. - Marauroropck: MI'TVY, 2017. - 1 snekrpon. onrt. guck (CD-ROM). -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139
107/3361.pdf&view=true. - MakpooObekr. - ISBN 978-5-9967-1000-3.

3. boumapenko T. A. HHrerpanpHoe wHcCUYUCIeHHE (QYHKIUHU OJHOW TMEepeMEHHON
[Dnek-TponHbIid pecype] : yueOHoe mocodue / T. A. Bonmapenko ; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 DIIEKTPOH. OIIT. TICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138
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CchUIKa
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9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLIHHBI (MOILYJIs1)

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:



https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/
https://dlib.eastview.com/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://scopus.com/

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKJIIFOYACT:

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

VY4eOHble ayauTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALMN, TEKYILEr0 KOHTPOJSA U NPOMEKYTOYHOM arrectauuu Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH

Kommiieke meroauueckux pa3paboToK (pa3fgaToyHOro MaTepuala M METOANYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

ITomemienus i caMOCTOATENbHOM paboThl yyamuxcs IlepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYIIOM B  3JCKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

[Tomemenne I  XpaHeHUs MW NPOQHUIAKTHYECKOro OOCIY)KHMBAaHUS  Y4eOHOTO
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JIOKYMEHTAllMW, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA



IMpuioxenue 1

6 YueOHO-MeTOIMYecKOe 00ecneyeHne CaMOCTOATEIbHO paGoThl 00y4YaomuXxcst

O1neHOYHBIE CPEACTBA IS TEKYIEro KOHTPOJIS YCIEBAGMOCTH 110 MTOTaM OCBOCHHMS JTUCIIMILIUHBIL:
TUTIOBOH pacdeT (paboTa mpeAronaraeT 3aiuTy), KOHTPOJIbHas padoTa (ayIuTOpHAsT WU
BHEAyIUTOPHAsI, BO3MOXKHO IMPUMEHEeHNE MHTepHET-TpeHAXXEPOB), MHINBUIYaTbHOE TIOMAIITHEE 3a/IaHue.
[IpomexxyTouHas arTecTamus MPOBOJUTCS B (JOPME CEMECTPOBOTO SK3aMEHA.

OHGHO‘IHI)IC CpCACTBA TCKYLICIO KOHTPOJIA YCIIEBACMOCTH 110 pa3aeiiaM, NOPAJAO0OK BbITIOJIHCHU,
TPYAOEMKOCTb CaMOCTOSTEIIFHON pa6OTLI I10 IOATOTOBKE K KOHTPOJIO IIPHUBOAATCA HUXKEC.

Ilpumepnuie ayoumopnvie konmpoavtsle pavomut (AKP):

AKP Nel «Mampuywt, onpedenumenu, CJ1Y»

3apaua 1. HaiiquTte npousBeieHre MaTpHIl

2 4 -1\(1 1 -1 3
2 -1 1
03 7 |/2 =2 o0 _2
00 -2/(1 1 =2 50_65
1) - 2)
5
31-(4 2 0
3)_l

3agaya 2. Beruncnure onpenenurenb

2 -4 3
5 10 -

0 4 7

3agauya 3. Haiinure oOpaTHbIe a1 MaTpuIl

0 O
(1 _4j 2 5 -1
1) 3 2 1) 4 7 1 .

3anaua 4. Pemute cucremy a) MaTpUYHBIM CIIOCOOOM U
0) mo popmynam Kpamepa; B) metoom ["aycca:

X + 3y + 2z -7,
3Xx + 2y + 52 = 6
4x + 3y + 1z 1.

AKP Ne2 «Bexkmopu)



(4:-1) b=(-25)

1 THocrood a=(4 c=102) .. "
. OCTPOUTC Ha IJIOCKOCTU BEKTOPLIL y y . HaI/I,Z[I/ITe HX JMHCUHYIO

KOMOWHAIINIO 2a+b+3c a) TEOMETPUYECKH, 0) aHATUTHYCCKH.

=(21-3) B:(—4;0;2), c=(12;-2)

2. . Haiinure:

a) IJIMHY BEKTOpa a , €0 HAIIpaBJIAONIUC KOCUHYCBI, OPT BEKTOpa a ;

6 ab ac bc, [(a+2)@EE-5b)
waxb  axc bxc (a+2c)x(@@-50).

, abc, (a+2cfsa-sb)c-2b)

a=(4-3) b=(3-25) c=(3-

) . HaiiguTe nowmans napasienorpamma,

3.
IOCTPOCHHOTO Ha BEKTOpax & 2b u C—3b , 1 JUTHHBI €70 CTOPOH.
4. TIpoBepbTe, ABIAIOTCS I BGKTOpBI ( ) (3 0; 2) €= (_ 1;1;3) KOMILIAHAPHBIMH.
5. Haiigure (3a + bXC N ZaXb - SC), ecn @DC=5

AKP N3 «Ananumuueckasn zeomempusy

1. Jlawwr koopaunatsl BepmuH A(3;0); B(-5;6); C(-4;1) Tpeyronpauka. Haitnure:
1) npnuny croponsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEACHHOM uepe3 BepimnHy C.

2. JlaHbI KOOPJAWHATHI BepIuH nmupaMuabl Ay A; Az A . Hajiru:
1) ypaBHeHue npsmoit Ay Az;
2) ypaBHeH#ue IockocTH Ay Az Ag;
3) JUIMHY BBICOTBI, OIYIIEHHOM U3 BepInuHbl A4 Ha rpans A1 A; As
3. Tlpusecty ypaBHenne kpuBoiit X° — 2X +3y* +12y —5=0 Kk KaHOHHYECKOMY BHJIy ¥

MOCTPOUTH €e.
AKP N4 «Ilpeoenvt»

Brrancnuts mpeacibl:

X8 2 X-7)(x-3)(x-4
1 fim X F2X 2. lim &= DX =3)(x=4)
x>2 X% _X—-6 n—m 5x* —x% +11
x® x?
3. lim 4. lim 9%
oo 2x7 -1 2x+1 x>2 (X + 2)
1.4 1
5. Iirr(1)(1—4x)SX 6. Iingxcthx 7. I|r1n03 1

8. I/ICCJ'IC,Z[OBS.TB Ha HCIIPCPLIBHOCTH

f(x):{x—3ecm4 X <0
5%  ecmu x>0



AKP Ne5 «Ilpouzeoonasn

1. HafinuTe mepByIo MPOM3BOAHYI0 OT (DYHKITHIA:

2 ?—
2) X =+1-25t°, 6) y:X-COS?JX, B) yZW—S-I092X+3
y = arccos 5t + 7, X +ox+l

n Y= 5+ _ 2arctg (4x2 + 3x).

2. CocTaBbTe ypaBHEHHMS KacaTebHOH K kpuBoit XY = 4 5 ouke Xy = 1.
3.  Boruucnure npubmmkeHHo Y =V x° +8 npu X = 1,09 .

. cos4x-—-1
4.  Beruuciure npezen 1o npasuty Jlomuraxs M —————

=0 (g 1]

AKP Ne6 «Heonpeoenennwiit unmezpany

. Haiitu Heonpenen€HHbIE HHTErPaJIbL:

5x-2
X? +4x+5

X2 45X — /X +2
a)_[

2

dx, 6) .[sin(3x+1)dx,B) J'sin xe°°5xdx,r)j
X

1) Ide,e) jxsin(Zx)dx,m) jxarcsin xdx , 3) J'):i—;lldx,n) Iﬁdx.

Vx? —6x+13

AKP Ne7 « OHII: ougppepenyuposanuer

In(x*y)
y—X

1. Haiitu u mocTpouTth 007acTh onpeaeneHust pyHKIuu Z =

y
1+x

2. Haiitu yactHble npou3BogHbIe PyHKIMU Z = X - arctgy 5

3. HaiiTi mpou3BogHYIO CIIOXKHOHN pyHKIIMN Z = x? Y- y2x ,rme X=UCOSV; y=usinv.
o1 o

4. HaiiTi mpoOu3BOIHEIC 6_ u 8_ HESBHOU (pyHKIIMU e’ —xzysin xyz =0,
X y

5. Haiitu skcTpemMyM QyHKIUU ABYX ITEPEMEHHBIX Z = 4(x—-y)- x° — y2 .

AKP Ne8 «Ooviknosennbvle oughghepenyuanbnole ypasHeHUus»

1. Haiitu oOmmii maTerpan uinu odiee pemenne anddepeHraIbHoro ypaBHEHUS IEPBOTo mopsaxa (B

npumMepe 0) pemnts 3aaqy Kormm):

a) 20xdx —3ydy = 3x?ydy —5xy*dx



) y' —yCos X =sin 2x
y(0)=-1

2. Haiitu obmee pemenune nuddepeHnnaIbHOro ypaBHEHHS:

1.

2.

3.

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

AKP Ne9 «Cnyuaiinpie coovimuny

IIo Mumenu MMPOU3BOAUTCA TPH BBICTPEIIA. PaCCManI/IBaIOTCﬂ COOBITHS A, B, C- nornaganue mpu

NEPBOM, BTOPOM U TPEThEM BBICTpeniax. UTo 03HauaroT COOBITHUS A+B+C,4AB+C ?
B ypre 12 mapos. Cpenu 31ux mapoB 3 6enbix u 9 uepHbIX. KakoBa BEpOSTHOCTH TOTO, YTO HayJady
BBIHYTBIN TIap OKAKETCS OebIM?

B pagnoctynuu Tpu MukpodoHa. {7 Kaxkaoro U3 NepBbIX JBYX MUKPO(GOHOB BEPOSITHOCTH TOTO, YTO
OH BKJIFOUEH B JTAHHBIA MOMEHT, paBHa 0,45, a ms Tpethero — 0,9. Haiitu BeposTHOCTB TOTO, 9TO B
JTAHHBIA MOMEHT BKJIFOUYEHBI 2 MUKPOQOHa.

B nmponaxe umeroTcs Genble 1 KOpUYHEBBIE Silla B COOTHOLIEHNH 2:3, mpudeM npou3BoacTBo 60%
Oenbix 1 71% KOpUYHEBBIX UL JATUPYETCSA AHEM, MIPELIECCTBYIOIINM JTHIO IPOAAXKH, a OCTAIbHBIC
Aia qaTupyroTcs 0oee paHHUMH yrciaaMi. [lokynaTens 3aka3bpiBaeT Ala, AaTUPYyEMBIE THEM,
MIPEIIIECTBYIOINM JHIO MPOJAKH, HE3aBUCUMO OT uX I1BeTa. KakoBa BEpOATHOCTb TOTO, YTO EMY
NPOJAAYT PELIETKY OCJIBIX SUL?

Tenedonnast cets yupexaenus oociyxnpaet 200 aboHEHTOB. BeposSTHOCT TOTO, YTO B TEUEHHUE
MUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO MTO3BOHHUT, paBHa (),7. KakoBa BepoaTHOCTb TOTO, UTO B
Te4eHHe MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTB TOTO, YTO B TEUCHHE MUHYTHI OyJIeT He Ooee
5 3BoHKOB? HaliTu HauBeposATHENIIEE YUCIIO 3BOHKOB B TEUEHHE MUHYThL.

Ilpumepnivie unousudyanvrvie domawnue 3aoanusn (U/13):

HJ[3 Nel «/Tuneiinaa anzeopay

1. Pemmts MatpuuHoe ypaBHeHuEe X+3(A-B)=4C, rue

o 53 Y3 Y

-1 5 6 7 > 3 -1 4)(2
2. Bemonauts geiicteus | 3 4 2 11 2 +!5 2 33|
0 7 8 2 3 1 -2 3)4
1
1 2 3
3. Borunciuts onpenenurens |2 0 4
5 6 7
1

4. Haiitn obpatnyto Matpurry A~ ecmn A={2 -1 2



5. Pemmth cucTeMbl IMHEHHBIX anreOpandecKux ypaBHeHHM 1Mo dhopmMynaMm Kpamepa, MaTpudHBIM
METOJI0M, MeToioM ["aycca:

3X, +4X, +2X; =3 X, + X, —X; =36
A) 12X —X, —=3X; =-3 B) <X, —X, +X; =13,
X, +5X, +X; =—2 2X, + X, + Xy =7

6. Pemwuts cucremy metonom ["aycca
X, + X, +3X; —2X, +3X; =1
2X, +2X, +4X; =X, +3X; =2
3%, +3X, +5%; —2X, +3%; =1
2%, +2X, +8%X; —3X, +9%x, =2

2%, +X, +X; =0
7. PemuTh CUCTEMY OJHOPOIHBIX YPaBHEHUI S5X, =X, =X, =0
X; —3X, —3X; =0

HJ[3 Ne2 «Ananumuyeckasn zeomempus»

1. B xakoii Touke npsmasi, mpoxoxsmas aepe3 Touku A(3,-2) u B(-1,2), nepecekaet ocs Oy.

2. Haiitu paccrosiare Mexxay npsimbiMu 4x-3y-7=0 u 4x-3y+3=0.

3. Hammcare kaHOHWYECKHE U TTApaMETPUIECKUE YPABHEHUS MIPSIMOH, IPOXOAAIICH Yepe3 TOUKH
M(2,1,-1) u K(3,3,-1).

4. Tlposectu npsimyto uepe3 Touky A(2,0,-1) meprneHanKyIsspHO IOCKOCTH 3x+4y-2+4=0.

5. TlpoBectu miockocTh uepe3 Touky A(2,0,-1) mapainensHo miockocTu 3x+4y-z+4=0.

6. Ilposectu miockocTs uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jlokazatk, 4TO MpsIMbIE B3aMMHO NIEPIICHTUKYJISIPHBI:

y-2_z 3X+y-52+1=0,
! 2Xx+3y—-8z+3=0.

X
1 -2
8. HOKaBaTL, YTO MPAMBIC ITapaJlJICIIbHBIL:

x+2 y-1 z {x+y—z:0
Xre _f
1

3 -2 X—y—52-8=0"

9. Haiit yron Mexay mpsiMoid, mpoxosimei gepe3 Touky A(-1,0,-5) u Touxy B(1,2,0), u
TUIOCKOCTBIO X-3y+Z+5=0.
10. OnpeaenuTh THII ¥ MOCTPOHUTH JINHUIO:

a) X°—9y® +2x+18y+73=0;
6) 2x* +3y* —4x+6y—7=0;
B) y? —4x—2y—-3=0.

HJ[3 Ne3 «lIpeoen. Henpepuvlenocnivy

1. Haiitu npeneinbl pyHKINA:
o 2x3+x%245 . x3P-3x-2 .. Jx+1-2 .
lim : - lim = |im

1-cos4x
xoo 3x3 _x 41 | x>l x2_x—2  x>3 /X_Z_l' x—0 2X'th




X 1
2. HCCJ’ICZ{OB&TB Ha HETIPEPBIBHOCTD, HAWTH TOYKHA pa3priBa, CACIaTh YEPTEK:
X+4, x<-1,
y=4%%; y={x*+2, —~1<x<],
2X, Xx=>1.

H/[3 Ned «IIpouseoonany
Haxootcoenue npouseoonoii
1. Haiiti npousBoHbie 1 AnddepeHraibl MepBoro nopsaKa

_ 7cos X

1) - 1
5x+1

2) y=(2+5x)* —3cos7x,
7 .
3) y:§—4x-arcsmx,

4) y=(cosx)"“.

2. Haiitit mpou3BOIHYI0 (QYHKIMH, 3aTaHHON HESBHO e’ —5xe* —2xy +11=0.
X =3cost -5,
3.HaiiTi npou3BoHy0 GyHKIUH, 3aJaHHON TapaMeTPUICCKH
y=4t° +5.

4. HaiiTi mpou3BOgHBIC TIEPBOTO MOPSIIKA (HYHKITUH y=X¢

IIpou3zeoonasn evicuiux nopaokoe. Ilpunoicenusn npouszeoonoi

2 x=3t—t3,

y =3t%;

1. Haiigure & u y GyHKIMi: a) { 0) y=5&.

dx  dx?

. — y?2 o
2. a) Harmuiure ypaBHEeHHe KacaTelibHOM K mapabone J = X© — 4X + 2 B touke ¢ abemuccoit X, = 0.

[octpoiite rpaduk u KacaTenpHYIO.

6) Hanmimute ypaBHEHNE KacaTeIbHOM K KpHBOl X° + y2 —4Xx+2y—-164 =0 B ee Touke ¢

koopauHatami (7; 11). ITocTpoiiTe KpUBYIO U ee KacaTeIbHYIO.

3. Haifnure HanOombIIee 1 HANMEHbIIEe 3HaUeHUS (DYHKIIMN Ha 3aJaHHOM OTPE3Ke



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

4. Beruuciaure mpeaciibl, UCIIOJIb3YA MMPAaBUIIO Jlonurans:

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

6) lim x-In(eX —1).

X—>+0
5. 3aBucumocTts IIyTU OT BpECMCHU IIpH HpﬂMOJ‘H/IHGﬁHOM ABHUKCHHUU TOYKH 3a4aCTCSA YPABHCHUEM
1 3 2
S = gt + 2t — 3 , TAC S — IIyTb B M, a T — BpEMs B C. Brraucnure ee CKOpPOCTH U YCKOPCHHC B

MoMeHT Bpemenn { =4C .

Ilpumenenue npou3eo0noii 013 uccied06anus GynKyuil

1. [Moctpoiite rpaguk GyHKINYU ¢ TOMOLIBIO IPOU3BOAHON IEPBOTrO MOPSAAKA Yy =—X> —3x* +9x +11
2. HaiiznTe mpoMeKyTKH BBIMYKJIOCTH, BOTHYTOCTH M TOUKH niepernda QyHkuuu y =2x — R/x* .
3
. . X
3. Halinire acMMIITOTBI M MOCTPOMTE CXEMATHYHO rpaduK QyHKINH Yy = =
(x+1)
- x> —3x+3
4. IIpoBeaure nosHoe uccneoBanne GyHKIUU U IOCTPOMTE Tpaguk y—= — =2 7=,
x-1
5. [MpoBenuTe modaHOE HUcCenOBaHNE QPYHKIMH U TOCTpoiiTe rpaduk
_Inx
X

HJ[3 Ne5 «Heonpeodenenntii unmezpan. OnpeodesieHHbLI UHMEZPAT U €20 NPUTIONHCEHUSD)

1. Haiftu HeonpeieI€eHHbIE UHTErPAJIbI

1 x¥x 2 1
L —=- +1 (dx 2. - dx
I 3Wx 5 j I[3+X2 2\/x2—3j

32 4l 4.thgs+_6dx

ﬁz_”_sin(z)( j sin“ X

S.Ix(3x2+1)4dx I#;ilo

4x+3
7. J.\/l—exexdx 8. Imdx,
0. [xedx, 10. jﬁ



12. j ox

11. —_—,
COS XSIn™ X

I dx
Ix +3/x +24/x

dx

13
J.(x+1)\/x2 +2x-1.

2. Beraucnaute onpeaeneHHbIE HHTETPATBI

2 V3
1. J'(x2 + i4)dx. 2, Iln sin xdx
1 X 2

3. Beruncnuth miomans GUrypsl, OrpaHH4eHHON JTMHUASME
1) 3x—y=4, y>=6x

2) r=cos2p, OS(DS%
x =2cost,

3) { . y=3(y=23).
y=06sint;

4. BeraucnuTh [UIMHY TyTH KPUBOH, 3aIaHHON ypaBHEHHEM

1) y=Inx, J3<x<A15.

2) p=3e"", —7/2<p<n/2
3) x =e'(cost+sint), T/2<t<r.
x=e'(cost —sint),

5. Berauciutb 00beM Te1a, 00pa30BaHHOTO BpalieHueM BOKpyr ocu Oy (GUTypbl, OrpaHUUECHHON

rpadpuxamu pyukmmit X =3-y° , x=y* +1

HJ[3 N6 « DHII: ywacmuovie npou3zeooHbvle, IKCMPEMYM»
§ In{1-x? - y?)
1. Haiiti obnacth onpenenenust pyHkuun Z = ———=".
1-\y
2. HaiiTi 3HaYeHUs1 YACTHBIX MPOU3BOIHBIX (DYHKIMH B 3aJJaHHOM TOYKE:
1

A) z=x" (1) b) z=|n(\/;+\/§) (11).

o°u :
3. Haiitu v ecim U= Xy +Sin(X+Yy).
X

4. BBIYKHCIUTD MPUOITHKESHHO \/ 5.e%%+2,03° .

5. Haiitn skcrpemymbl dyrkmmn  Z = X° +2y? —4X—6y + 2.

Inx In
6. HaliTi mpon3BogHyt0 QyHKIMH Z = —— — ny B HampasiieHuu Bektopa (1;1).

y X



7. Haiitn sKcTpeMaibHoe 3HaueHHe QYHKIMH Z = 2X + Y — y2 —x* npu yenosun X+ 2y =1.

8. Haittu Hanbounpinee 3HaueHre QyHKITUH:

> X+2y<1
A) Z=X—-2y+5 y>0 B) z=mQ2+yﬂ x>0
X+y<1 y>0.

HJ[3 Ne7 «Kpamnovle unmezpanwt»

2

2 y
1. BeIuMCIUTh TOBTOPHBIM HHTETpal Idy '[ (2X + y)dx .
2 0

2
4 3
2. I3MeHUTh NOPSANI0K MHTErPUPOBAHUS B IBOMHOM UHTETPAJIE: Idy I f (X; y)dx :
1

v
3

1
y
2

X
3. Beruncants JBOMHOM HHTETpal J] — dxdy , rae D — o6nacTs, orpanuUeHHAs IMHUSIME
D

yzl,yzxx=4
X
4. BoMUCIMTH MUI0MIa16 GUTYphI, OTPaHMYEHHOM OKpy)kHOCTAMU =1, I =2C0S¢ (BHe OKpyx)HOCTH
r=1).
5. Berauciauts miomajis GUrypel, orpaHUueHHON THHUSIMHA Y = % u X+y-7=0.

6. BBIUKCIIUTE TPOIMHOI MHTErpa jﬂ(xz +3y2)dxdydz; R:0<z<3X, x+y<1 y>0 mo ¢urype R,
R

OFpaHI/I‘IeHHOI‘i IMOBEPXHOCTAMMU.

7. Beruncnuth 006EM T€JIa, OTPAaHUYCHHOI'O MMOBEPXHOCTAMHA

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

8. Haiitu cTaTMueckue MOMEHTBI OTHOCHTENIBHO KOOPIMHATHBIX OCE TUIACTUHKY, OTpaHUUEHHON
. 2 . o
napabosyoii Yy = X (y > 0) , IpAMON  X=9, eclii TNIOTHOCTH paclpeAeIeHUsI MacChl B KaX/I0i TOUKe

paBHa OpJIMHATE 3TON TOUKH.



9. Haiiqure moments! uaepuuu |, |, 1, ogHopoanoi muactunku (5 = 1), OTpaHMYEHHOMN OCAMHU

\z

KoopauHar u psimoii Y =2 —0,5X.

HJ[3 Ne8 «ObvikHOoGeHHbIE Oughghepenyuanbvhbvle ypasHenusn»

1. Haiiti o61muit maTErpan wim odiiee pemeHne qudepeHInaIbHOr0 YpaBHEHUS TIEPBOTO MOopsiaka (B
npumMepe 3)pemnTs 3anady Komrm):

2 B2
1) VA-X’y' +xy* +x=0, 2) y'=X +§xy oy ,
2X° —6xy

' _ 2
) {XV Pyt Y g 9L
y@) =1

2. Haiitu obmiee perrenue nuddepeHInanbHOro YpaBHeHNUS:

1) y'"xInx=y",2) @+x?)y" +2xy’ =12x>.

y" =2sin® ycosy
T

ym=5nw®:1'

3. Haiitu pemmenne 3agauu Korm:

4. Haiitu o61mee permenne auddepeHmaasHOro ypaBHeH s (B IpuMepe 1) pemmmTh 3aaagy Komm):

1) y”—2y'+y:xex’2) y"+4y' +5y = x?

3 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'(xl2)=nl2

5. Pemmre cucremy 1Y mepBoro mopsijika AByMsl criocobamu - MOJICTAHOBKH M METOJIOM Jiinepa

y'=2x-5y+¢e'
X'=y—-6x+e*

HJ[3 Ne9 «Teopus eeposmuocmeii»

1. TlpousBoauTcs 5 BBICTPEIIOB IO pe3epByapy ¢ TOPIOYUM, IIPUYEM PE3epBYap IOCIIE MEPBOTo
MOMaJaHus B HETO BOCIUIAMEHSETCS, a II0CJIe BTOPOTro NOMAaJaHus B HETO — B3pbIBacTca. BeposTHOCTh



TIOTIA/IaHUS B pe3epByap Mpu KaxoM BeicTpene paBHa 0,3. HaiiTu BeposSTHOCTH TOTO, UTO pe3epByap
OyJieT MOI0KKEH, HO HE B3OPBETCSI.

B ceMbe Tpoe neTeii: 2 ManbuMKka U ieBouKa. Jletu urparoT Ha KyxHe. BeposSTHOCTh TOTO0, 4TO
MaJIbYHKH Pa3o0bIOT MoCcyay cooTBeTcTBeHHO paBHa 0,7 u 0,8, a nnst neBouku — 0,4. Haittu
BEPOSATHOCTB TOTO, 4UTO MOCya OyIeT pa3ouTa.

Carra morajjaeT B MUIIICHB TIPH OJTHOM BBICTpeEIte ¢ BeposTHOCThIO 0,8, Mama — ¢ BepostHocThio 0,7, a
[Tama — ¢ BeposrHocTsio 0,75. Camra BeicTpenun 2 pa3a, Mama — 3 pasa, [Tama — 1 pas, mocie yero B
MUIIEHN OBUTO OOHAPYKEHO OTHO OTBepcTHe. KakoBa BEpOsATHOCTH TOTO, UTO B MUIIICHB ITOTIajia
Marmma?

Pa3peiB CBSI3M TPOMCXOMUT B OJAHOM M3 3BEHbEB Telle(hOHHOTO Kabens. MoHTEp
MOCIIEIOBATENIFHO MTPOBEPSIET 3BEeHbs, OOHapyXuBasi MecTo pa3pbiBa. CoOCTaBUTH psf
pacupeneneHnsl YUClIa OOCIEJOBAHHBIX 3BEHBEB, €CIH BEPOATHOCTH pa3phiBa IS

KKIOr0 3BCHA TIOCTOSIHHA W paBHAa .

3agaH psAo  pacupeneNieHds JUCKPETHOM CllydallHOW BENWYUHBL X.
X |1 2 3 4 5 6

P 003015 (0,20 (035 |0,15 |?

[MocTtponts MHOTOYTONBHHMK pacmpenencHus. OmnpenenuTs (QYHKUUIO paclpelesieHus |

.. m
noctpouts €€ rTpaduk. BBMHCINTE MaTeMaTH4eCKOe OXKHIAHHE x,

D[X]

JCTIEPCHIO

o
CpeAHee KBaIpaTHUECKOE OTKIOHEHHWE X M BEPOSTHOCTh

P(m,—o, < X<m +0,).

3amaHa (QYHKOMS paclpencicHHus CAy4YalHOH BeJWYMHBI X

01 X<3,
F(x) = %(—x3 +12x* —45x +54), 3<x<5,

1, X > 5.

Haittu mnotHocTh pacnpenencnus. [loctpouts rTpaduky GyHKIUM W IJIOTHOCTH
pacnpenencHus. BBIYUMCINTE MaTEMaTHUYECKOE OXUIAHHME, AHUCIEPCHI0O U BEPOSATHOCTH

P(X e (0, 4)).

B Ta6J'II/II_IC HpI/IBe,Z[éH 3daKOH pPaCcHpeacCiICHUA BepOHTHOCTeﬁ CHUCTEMBI CJ'Iy‘iafIHLIX BCIIMYHMH
X, V)

Haiitu: xoapdunmenT «ax»;

v
ko3 durment koppemsituun T,

MAaTEMATHYCCKUC

OXXHAaHWA

b

JUCTIEpCUU

X
=~ 2 1 0 1 2
0,01 0,03 0,04 0,14 0,08
0,07 0,06 0,04 0,10 0,05
0,05 0,03 0,16 0,06 a
m,, O'y2




HJ[3 Nel0 «llepeuunasn odpadbomka pe3yiomamos IKCREPUMEHMa»

Jlan cTaTucTHUeCKUH psit (MCXOAHbIE 3HAUECHUS BEJIMYHH)

X v X v X N X v X v
38,4 18,7 40,7 24 30,3 18 21,3 251 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6

24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7

32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3
25 29,5 35,7 153 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 343 20,7 48,7 11,5 32,5 28 352 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 344 23,4 31,4 30,2
36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30
38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8
55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5

16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7

49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8

49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3

42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4

35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5

HaiiTu BeIpaXkeHre JByMEPHOTO AIMIIMPHUECKOTO pactpeaeneHus (X, Y), SMIUpUYECKUE pacipeaeieHuUs
COCTaBIISIIOMIMX X U Y, IOCTPOUTH rpadudeckoe 0TOOpaXkeHre pacrpeesieHUH.

I[J'ISI 9TOT'O - COCTABUTDH KOPPCIALUMOHHOC I10JIC, KOPPCIALUOHHYIO Ta6HI/IL[y a0COIFOTHBIX 4acCToT,
BapHUAllMOHHBIC PAABI, Ta6m/1uy «CraTuctuyeckas COBOKYITHOCTb U3MCPUMOT' O IIPHU3HAKA».

HJ[3 Nell «Hucnosvie xapakmepucmuKu 2eHepanbHblX RAPAMEmpoe»

Ilo nannsv, nomyueHHsM B /I3 Nel 1, onieHnTe reHepasibHble TapaMeTphl: HAHANUTE CpeHEe, AUCTIEPCHS,
CpeJlHee KBaJIpaTUIHOE OTKIIOHEHUE, aCHMMETPHSI, KCIIECC, MO/Ia, MeraHa, Ko3(h(UIMEeHT BapHaIiH JJIs
npu3HakoB X U Y. OneHuTe CTENEeHb OTKJIOHEHUS SMIIMPHUYECKOT0 PaCIpEeNIEHUs 3TOr0 U3MEPUMOTO
MIpU3HAKa OT HOPMAJIBHOTO PACIPEIEIECHNUS.



Juist atoro 3anonHuTe TadbnuIly «PacyeT BBIOOPOYHBIX OIICHOK MPU3HAKOBY U MPOBENUTE PACUETHI
WCIIPaBIICHHBIX OIICHOK T'€HEPANbHBIX MapaMeTpoB. Cremnaiite BBIBOA 0 KO3 (UIIMEHTE BapHAILIHH.

H/[3 Nel2 «I1poBepKa cTATUCTHYECKUX THIIOTE3»

[To nannbiM, monyueHHbIM B 1JI3 Nell u 12, mpoBecTH CTaTUCTUYECKYIO TPOBEPKY CTATUCTHUECKOU
TUIIOTE3bI 0 HOPMAJIBFHOM pacipeeICHUN U3MEPSEMOro MprU3HaKa Mo CACAYIOIIUM KPUTEPHUSIM: a)
cpenHeMy KBaJIpaTHIHOMY OTKJIIOHEHHIO, 0) pa3Maxy BapbHPOBaHUS, B) TOKA3aTEINsIM HCIIPABICHHBIX
aCHMMETPHH M 3KcIlecca, T) kpureputo [Inpcona XZ (ypoBeHs 3HaunMOCTH PUHATH paBHbIM 0.05). B
CITy4ae MIPUHATHUS TUIIOTE3bl O HOPMAIBHOCTH PACIIPEIeICHNs HAallTH JOBEPUTEIHHBIE MHTEPBATBI IS
MaTeMaTU4YECKOTO OKUAHUS U CPETHEr0 KBaAPATUIHOI'0 OTKIOHEHHUSI IpU ypoBHE HaaExkHOocTH 0.95.

HJ[3 Nel3 «Boiachenue KoppeaayuoHHO 3a8UCUMOCHU USMEPUMDBIX RPUSHAKOB)

[To mannbM 3amaun, uccaeayemoit B /I3 NeNe 11-13,  HaiiTu u 3anucath B KOPPEISIIIHOHHYIO
TabIMLy ycIoBHBIE cpeanue. Ha KoppensiuoHHOM 1oJie TOCTPOUTh JIMHUM perpeccur. Haiitu
WCIIPaBJICHHBII KOPPEISILIMOHHBI MOMEHT U KO3 duuueHT koppessiunu. [Iposeputs rumnoresy o
HE3aBUCUMOCTH NMpU3HAakoB X W Y (ypOBEHb 3HAUMMOCTH NpUHATH paBHEIM 0.05). PaccunraTs
koaddurmenTr TuHeHol perpeccnn (X Ha Y wmm Y Ha X).IlpoBepuThs 3HAUMMOCTH ypaBHEHUS
perpeccun. HaliTi noBepUTeNbHBIC HHTEPBAIIBI A1 KOAQPHUIMEHTOB KOPPESIMH U TMHEHHOH perpeccuu
(npum ypoBae HagéxHOCTH (.95).

IIpuaoxenue 2

7 OueHoYHBIE CPEACTBA sl NPOBEAeHNs IPOMEKYTOUHON aTTeCTALNHU

a) [lnanupyembie pe3ybTaThl 00y4eHUS U OLIEHOUHBbIE CPEACTBA VI MPOBeAeHU MPOMEKYTOUHOM
aTTeCTALMMN:

K Wupukarop
on
JOCTHIKEHUSA O11eHOYHBIE CPEICTBA
WHIMKATOPa
KOMIIETEHIINHA

OIIK-1 - Cnoco0eH pemarh 3a1a4u NpodeccoHaNbHOM AeITeJIbHOCTH HA 0CHOBE UCMOJIb30BAHUS
TEOPETHYECKHUX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX H TEXHHYECKHX HAYK, 2 TAKIKe
MaTeMATHYeCKOro anmnapara

OIlK-1.1 Onpenenser 1. @OpMyIUPOBKH OCHOBHBIX TEOPEM (CBOWCTB, IPU3HAKOB

XapaKTCpUCTHKH W3y4YaeMbIX TIOHSITUH, HEOOXOIUMBIE H JIOCTATOYHBIC YCIOBHUS) B

¢usnaeckoro n U3y4aeMbIX pas3jienax Kypca.

XUMHUYECKOI'O IMpoI1ecca

(stBICHMS), 2. Metoapl pacKpbITUS HEONPEEICHHOCTEN, BEISICHEHUS
XaPAKTEPHOIO JUIA HENPEPBHIBHOCTH (DYHKITUY OJHOH MEPEMEHHOM.

00BEKTOB

poheCCUOHATLHOM 3. AITOpUTM MPUOTHMKEHHOTO BRIYHUCICHUS (DYHKITUY C
ACATCILHOCTH, Ha nomoIipio auddhepeHnana; HamucaHus ypaBHECHUS

OCHOBEC TCOPETUICCKUX
1 SKCICPUMEHTAJIbHBIX

KacaTelbHOM MPsAMOH (TITOCKOCTH).

HCCIICIOBaHMUM 4. ANTOPUTM TOJTHOTO MCCIE0BaHNS (DYHKIIHH.




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

5. MeTozp! BBISICHEHUS KJIACCOB HHTETPUPYEMBIX (DYHKLIUH, a
TaKX€ METO/Ibl HHTEIPUPOBAHUS OCHOBHBIX KJIACCOB (PyHKIMH.

TeopeTuueckne BONPOCHI JUIS 324eTAa M IK3AMEHOB
1 kypc 3uMHSS ceccust

CkaisipHOE IPOU3BE/ICHHE IBYX BEKTOPOB M €r0 CBONCTBA.

BekrTopHoe npousBeieHre IByX BEKTOPOB U €r0 CBOICTBA.

CMenaHHOe POU3BeIeHNE TPEX BEKTOPOB U €r0 CBOWCTBA.

OcHOBHasi ujesl AaHAINTHYECKOH TeOMETpUH, IPHUMEHEHHE

BEKTOPHBIX IPOU3BEACHHH.

5. Ilpsmas Ha miuockocTH. Pa3nuuHble BUABI YpaBHEHUH MpsSMOW Ha
TUIOCKOCTH.

6. VYrom Mexmy NMpSAMBIMH Ha IUIOCKOCTH. PaccTostHME OT TOYKH 10

IPSIMOH Ha IJIOCKOCTH.

OIUIC U €T0 CBOWUCTBA.

I'umep6ora u eé cBoHCTBA.

[Mapabona u e€ cBOHCTBA.

10. IInockocTs B MPOCTPAHCTBE. Pa3iuyHble BHIBI YPaBHCHHI
TUIOCKOCTH B IPOCTPAHCTBE.

11. VYron Mexmy mIOCKOCTSIMHU. PaccTosHUE OT TOUKHU 0 MIOCKOCTH.

12. Tlpsimas B mpocTpaHcTBe. PasnuyHble BUIBI YpaBHEHHH NPSIMOM B
MPOCTPAHCTBE.

13. B3zauMHOe pacrojiokeHHe MIIOCKOCTH U MPSIMOU B TPOCTPAHCTBE.

14. TloBepXHOCTH BTOPOTO MOPSIKA.

15. Kpwusas B mpocTpaHCTBE.

16. @ynukmus. Crioco6s! 3amanms. O6macts onpenencHis. OCHOBHBIE
3JIeMeHTapHble QYHKIUH, UX CBOMCTBA, rpaduky.

17.penen ¢pyukun B Touke. [Ipenen GpyHKInn B OCCKOHEYHOCTH.
OIHOCTOPOHHHUE TPEEITHI.

18. beckoneuHo Malible U OECKOHEYHO Ooubline QyHKIUH, CBSI3b
Mex 1y HuMH. CBOMCTBa OECKOHEUHO MaJbIX (DYHKITHA.

19. Teopemsl o nipenenax. PackpeiTie HEONPeeIeHHOCTEH.

20. 3ameyaresbpHbIC PSS

21. CpaBHeHHE OECKOHEUHO MajbIX (QYHKIMH. DKBUBAIICHTHBIE
6eckoHeuHO Majble (DYHKIMH ¥ OCHOBHBIE TEOPEMBI O HHX.
[TpumeHeHne K BBIYHUCICHHIO MPE/IENIOB.

22. HemrpepbIBHOCTh (DyHKIIMH B TOUKE. TOUYKH pa3pbiBa U UX
KIacCu(UKAIHSL.

23. [IponsBomHast QyHKINH, €€ TCOMETPHUUSCKIH U PU3MICCKUI
CMBICII.

24. YpaBHeHHs KacaTeJIbHO! U HOPMaJIH K KPUBOH.
JuddepenunpyeMocTb GYHKIUH B TOUKE.

25. TIpon3BoiHAast CYMMBI, pa3HOCTH, ITPOU3BECHUS, YACTHOTO
¢yaxuuit. [IponsBoaHas cIOXHON 1 00paTHON QYHKIINI.

26. InddepeHupoBaHre HEIBHBIX 1 MApAMETPUUECKH 33/IaHHBIX
dynkuii. Jlorapupmudeckoe nuddepeHmpoBanme.

27.I1pon3BoIHBIE BHICIINX TTOPSIIKOB.

28. Inddepennuan pyHkuun. ['eomerpudeckuii cMpica
muddepenunana. OcHOBHBIE TEOpEMEBI 0 AU depeHIIaIax.

29. Ilpumenenne quddpepernmana K mpuOIMKEHHBIM BEIYHCICHHSIM.

30. OcHoBHBIE TeopeMbl AU PepeHInaIbHOro HcUucieHus: Pos,
Jlarpanxa u Komn.

31. Ipasuno Jlonuras.

32. YcnoBusi MOHOTOHHOCTH PYHKIHN. DKCTpEeMyMbI ()yHKIIHIA.
Heo6xonnmoe 1 10CcTaTOuHOE YCIOBHSA dKCTpeMyMa (DYHKITHH.

33. Hauboub1iiee 1 HANMEHBIIICE 3HAYCHUS (PYHKIIUH HA OTPE3KeE.

34. Beinykiiocts rpaduka pyskimu. Toukn nepernda. Heobxonumoe u

PR
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Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

35.

36.

37.

38.

39.

40.

41.

42,

43.
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JIOCTaTOYHOE YCJIOBHS TOUEK Tepernoa.
AcumnToTsl rpaduka GyHKINH.
1 kypc JeTHAA ceccus

[lepBooOpasnas. HeompeneneHHBIHT HHTETpal M €ro CBOWCTBA.
Tabnuma OCHOBHBIX HHTETPAJIOB.

OCHOBHBIE METOJIBI HMHTETPUPOBAaHMSA: 3aMEHa IEPEMEHHOH H
MHTETPUPOBAHUE 110 YACTSIM.

OmnpeneneHHbId HHTErpal Kak MpeJiesl HHTerPaIbHOM CyMMBI, €ro
CBOMCTBA.

®opmyna Heroroma — JleiiOnuna. OCHOBHBIE — CBOWCTBa
OIIpe/IeTICHHOTO HHTErpaJa.

Brranciienne ompeneneHHOro WHTETpajia (3aMeHa MepeMeHHOM,
WHTETPUPOBAaHWE IO YacTiAM). VIHTerpupoBaHME YETHBIX H
HEUYETHBIX (DYHKIMH B CHMMETPHUYHBIX TIpe/ieriax.

HecoOcTBeHHBIE HHTETPAIIBL.

I'eomerprueckne M (U3MUECKHE TPUIOKEHHS OIPENSICHHOTO
HHTETpaa.

Ob6nactes onpenenenuss OHII. Ilpenen, HenpepbBHOCTH. CBOICTBA
(yHKIMIA, HENPEPBIBHBIX B OIPAHUUEHHON 3aMKHYTOH 00JIacTH.
YacTHbple TPOU3BOJHBIE MEPBOIO TOPSAAKA, MX T€OMETPHUYECKOE
HCTOJIKOBaHHE.

YacTHble MPOU3BOHBIC BBHICIINX MOPSIKOB.
Juddepenunpyemocts u monHblil  auddepeHnnan  QyHKIMU.
WuBapnantHOCTH (hOpMBI TONHOTO quddepeHnnaa.

[Tpumenenne mosnHOro aAnddepeHnuana K NPHONMKEHHBIM
BeIMHCIEHIAM. [luddhepeHnnans! BRICIINX MOPSIIKOB.
ITpousBonHas cioxHOH GyHKIMH. [lomHAas Mpon3BOgHAS.
JuddepenunpoBane HeTBHON (HYHKIINH.

KacarenpHasi TJIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

OkcrpemMyMm  (QyHKIHMM JABYX IepeMeHHbIX. HeoOxomgumoe u
JOCTaTOYHOE YCIOBHE SKCTPEMyMa.

HawuGonbiiee n HauMeHblllee 3HaueHUs (QYHKIMH B 3aMKHYTOW
obnactu.

2 Kypc 3UMHSISI ceccust

Juddepennnanbaple  ypaBHEHHS: OCHOBHbBIE MHOHSTHA. 3alad,
NpUBOASIINE K TU(P(epeHINATEHBIM YPaBHEHHSIM.

Teopema  CymecTBOBaHHSI U  €IMHCTBEHHOCTH  pPEILICHHUS
T depeHINaTbHOTO YPaBHEHHS.

YpaBHEHUS ¢ Pa3IeNAIONIIMHCS IEPEMEHHBIMU.

OnHopoanble quddepeHmansHbie ypaBHeHus 1 opsaka.
JIuneiinble ypaBHeHUs. Y paBHeHus bepHysuiu.

YpaBHeHue B NoNHBIX AuddepeHnanax.

Juddepennnanbable ypaBHEHUS! BBICHIMX HOPSIKOB: OCHOBHBIC
HOHSATHS.

VYpaBHEeHUs, OMYyCKAIOIIKE OHIKEHHE NOPsIIKA.

Jluneiinple nudepeHnnaNbHbe YpaBHEHUS BBICIINX ITOPSIKOB.
Wnrerpuposanne JIOAY ¢ nocTosiHHBIME K03 DUIMEHTAMH.
Jluneiinsle HeomHopomuele JIY. CrpykTypa oOmmiero pemeHus
JIHAY.

DONeMeHTHl  KOMOWHATOPUKH:  TEPECTAHOBKH,  pa3MeEIICHHUS,
COYETaHUS.

OCHOBHBIC MTOHATHUS TEOPHH BEPOSATHOCTCH: HCIIBITAHKE, COOBITHE,
BEPOSATHOCTH COOBITHSI.

JeiicTBus HaJ cOOBITUAMU. AreOpa COOBITHIA.

TeopeMbl CII0KEHUSI U YMHOKEHUSI BEPOSATHOCTEH.




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

67. BeposiTHOCTH NOSIBIICHUS XOTSI OB OZTHOTO COOBITHSL.

68. ®opmya moaHOM BepoaTHOCTH U Gopmyna baiieca.

69. Cxema bepnrymmn, hopmyna bepHymmn, HauBeposTHeIIee 9UCIO
mosBIICHUN cOOBITHS A B cxeme bepHymm.

70. TIpubmmxennsie GopMymsl B cxeme bepHymmm.

71. JluckpeTHas ciydaliHas BENWMYMHA H CHOCOOBI €€ 3amgaHus.
DyHKIUS pacupeeIeHUs.

72. MateMaTHuecKoe 0KUJaHUE AUCKPETHOM CIyYaliHOW BEJIHMYUHBI U
€ro CBOMCTBA.

73. Jluctiepcusi JUCKPETHOH CilydailHOW BEJMYMHBI U €€ CBOWCTBA.
CpenHee KBaJIpaTH4eCKOE OTKIIOHEHUE.

74. HempepbiBHast ciydaitHass BenudyuHa. CBoiicTBa  (QyHKIMH
pacnpeneneHusl.

75. TIIOTHOCTH BEPOSATHOCTH HEMPEPHIBHOM CITydaitHOH BETMIMHEI U €€
CBOICTBA.

76. UncioBble XapaKTEPUCTHKN HENPEPHIBHBIX CIyYalHBIX BETHIHH.

OIlIK-1.2

Hcnons3yer
TEOPETUYECKUE OCHOBBI
TEXHUYECKUX HAYK IS
[IPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUI Ha
peanbHbIX
CTPOUTENBHBIX
00BCKTOB

Ilpumepnule 3a0anus u 3a0avu
3aganue 1. CocTaBbTe QITOPUTM PEUICHHUS .. ... 3a]a4H.
3agaua 2. Beriuucnure npenen no npasuiy Jlonurans

arcsin(2x —4)

lim
X—2 X2 _4

3aganmne 3. Chopmymupyiite HEOOXOIMMOE YCIOBHE IKCTPEMyMa
(hyHKIMH OITHOM IMepeMeHHOM.

3agaua 4. KakoB reoMeTpUYEeCKUI CMBICI ONPEAEIIEHHOr0 HHTErpaia
OT JaHHOW (QYHKIIMHU B TAHHOM HHTEPBAJC B ICKAPTOBOU CHCTEME
KoopauHat?

Hpumepubte npakmudueckue 3A0aHUA 0715 IK3IAMEHO8 U 3auema:

1. laHb! KOOPANHATHI BEPIINH HTHUPAMHUJIBI AAAA, :
A(L36), A (221), A(-501), A(-46-3)

1) nuny pebdpa AiAZ; 2) yros Mexny pedpamu Ak " A1A4;

Haiitu:

3) yrox mexmay pedpom Ah, Y TPaHbIO AlA, ; 4) mmomans
rpaHu AA?A% 5) o6beM mHpaMuIBL.

2. 2. B rpeyromsuuke ¢ Bepummnamu A(2,1), B(5,3), C(-6,5)
HaWTH JIJTMHY BBICOTHI U3 BEPIIMHBI A.

3. 3. Hamucatbh KaHOHHYECKHE U TIApaMETPHUYECKHE YPaBHEHUsI
npsIMOiA, ipoxosmieit yepe3 Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh ypaBHEHHE TUTOCKOCTH, IPOXOASINEH Yepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloka3arp, 4TO MpsSMbIC NapaIIICIbHEL:
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X+y-z=0
Xx+2 y-1 z
1, X-y-52-8=0

6. Beruucnute npesenst:

4 .
2 tim—EXX Gy g SeACIN2X 2 -1-V5
x—o X + 3X° + 2X x>0 COS X — C0S” X X3 x—3
d 2
7. Hatinure d—y Jutst QyHKIHIL: a) y:e4x . 0)
X
X=ctg2t,
y = In(sin 2t).

8. Haiitu HeonpeneNnéHHbIA  MHTETPaL: a) J. sin 3x-cos 5xdx , 6)

I1—cosx ax ®) I(2x+5)-e"dx.
(x—sinx)*

V20
J- xdx .
2 \/x2+5

10. Haiitn myomans Qurypel, OTpaHUYEHHOW JIMHUSMH:

9. BerauciuTh onpeaeneHHbI HHTETpal

x=4, y®>=4x

11. Haiitu 1 moCcTpOUTh 001aCTh OnpeAeNeHus (yHKINN
U=,9-x*-y> +(x-y)*

12. Haiitu mnonublid  auddepeniman  yHKIHUHU:

z=x3Iny—sin2xy.

13. HaiiTu 4acTHble TPOU3BOAHBIC IEPBOTO MOPAAKA (DYHKIIHM:
5x%y® +In(x +4y).

14. HanmcaTp ypaBHEHHE KacaTeIbHOI IIIOCKOCTH ¥ HOPMAIH K

MOBEPXHOCTH Z = 4/ X2 + y2 B Touke (3,4, 5).

15. Pemmmre 3anauy Komu: yCOS2 xdy = (y2 +l)dX, y(O) =0.

16. Haiinure obuiee pemenne nuddepeHnnansHOro ypaBHEHHS
yII + y/ — er.

17. TIpu noctaBke c 3aBojaa Ha 6a3y 1000 pannonpueMHUKOB, Y 55
BBILIUIM U3 CTPOA JamIibl. HaliTu BeposITHOCTh TOTO, YTO B3ATHIH
Hayady MpUEeMHHK OyIeT UCTIPABHBIM.

18. IIpuHUMaeM BEPOSITHOCTH POXKICHUS MaIbUYHKa U IEBOYKU

paBHbIMH. HailiTu BeposiTHOCTB TOrO, uTO cpean 10 HOBOPOXKAECHHBIX 6
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OKaXXyTCSl MAJTbBUUKAMHU.
19. Jlan 3akoH pacrpezeseHus JUCKPETHO ClTy4aiiHON BeTHYHHBI:
Xx: | 110 | 120 | 130 | 140 | 150
p: 101(02]|03|02]0.2
BBIYUCIUTH €€ MaTeMaTHIeCKOe OXKHUIaHNE, TUCTIEPCHIO U CpeTHEee
KBaJpaTHIECKOE OTKIOHCHHE.
OIIK-1.3 Pemaer IIpumepnvie npakmuueckue 3a0anus
WH)KEHEPHBIC
3aaun ¢ nomompio | 3aAanue 1. CrucremaTHsupyite n 0000IIHTE BCE KIIOUCBBIC OHSTHS H
MaTeMaTHueckoro | MPHEMBI PEIICHAS THIOBBIX 3a1a4 110 TeMe «lIpou3BoaHas» u
armapara «[IpuMeHeHe TPOU3BOIHOM MPH HCCIIeJOBaHNH (HYHKIHID). Pe3ynpraT
BeKTOPHOI odopmuTe B BUAC TaOIHIIEL.
anreopel, . .
N 3agayva 2. [{ns penieHns 3a1aun cAeTalTe CXeMaTHIeCKAN YepTex U
AHATTUTHYCCKON
MONyYHTe (PYHKINOHATBHYIO 3aBICUMOCTH 110 YKa3aHHUIO K 3a/1a4e.
TCOMETPHUH U . .
Haiinute obmacte onpeneneHus 3Toi (pyHKINH 10 CMBICITY 3a/1a9H.
MaTeMaTHIECKOTO .
Brruncnure 3HaYCHUS 3TOH QYHKIIUH IIPH TPEX PA3IMIHBIX 3HAUCHIISIX
aHanmm3a .
aprymenTa. Mccnenyiite (yHKIHMIO Ha HAMOOJIbIIee U HAUMEHBILIEE
3HaueHus. OTBEThTE HA BOTIPOC 3a7auH.
«CeueHne TOHHEIS UMeeT POPMY MPSMOYTOJIbHHUKA, 3aBEPIICHHOTO
OIIK-1.4 Pemaer bop y1§) yr ’ P
nonykpyrom. Ilepumerp ceuenus 18 M. [Ipu kakom paguyce noaykpyra
TEOPETHICCKHE YKPY P 5 p 5 ) p panuy YEPY
IUIOIAAb CEUEHUS €T HauboIbIIeH?»
3aauu B 007IacTH an ya
TEIUIOTEXHUKH,
O603HaUbTE pagMyC TONyKpyra yepe3 I W BHIpasuTe IIOMmags S
THIPABJIMKH, r
TenomaccooGmera, | C€ICHI Kak Gynkumo ot I S=S(r).
HCTIONB3YS
(byHIAMeHTATBHbIC 3aganmne 3. Ha xakoii BEICOTE I HaJ] IEHTPOM KPYTJIOTO CTOJIA panyca a
S— CIeIyeT MOMECTHUTD JaMITy, YTOOBI OCBEIIEHHOCTh Kpas CToa ObuIa

HanOombmen? (CaMoCTOATENBHO MPOAHATTU3UPOBATD - 3HAHUS, METObI
KaKor'o pasjiejia MaTeMaTHKU TOTPEOYIOTCS sl PELICHUS JTaHHOU
3a/1a4M).

Ilpumepnsie npuknaousie 3a0auu u 3a0anus

AL 0;1) B(4; 4; 6)1

3apaua 1. ITpoBeputs, nexaT U TOUKU

C(2,2,3) _ D(10;14;17) N
" B OJTHOM IJTIOCKOCTH.

3agaua 2. [Ipu nocTpOEHUH BUCSYETO MOCTa yepe3 peuky «Tuxas» u

BBISICHEHUH HAJIE)KHOCTH COOPYKEHUS, CTYJEHTHI CTPOHOTpsiia

CTOJIKHYJIMCh C PELIEHUEM CIeAYIOLIEH 3a1auu:

Tpoc, nogBeIICHHBIH 3a Ba KOHIIA HA OAMHAKOBON BBICOTE, UIMEET

(opmy nyru napabossl. PaccTosiHne Mex 1y TOUKaMH KpEIUIeHHs paBHO
24 M. 'mybuna nporuba Tpoca Ha PacCTOSIHUM 3 M OT TOYKH KPETUICHHs
paBHa 40 cM. OnpenenuTs rIyOUHY Mporuba Tpoca nocepeinHe Mex 1y
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erHHeHI/I}IMI/I.
" F=(125)
32212‘!3 3 HaI/ITI/I pa60Ty CHUJIBI BHCKTpOCTaTI/I‘IeCKOFO
I10JI4, I10 HepeMeH.IeHI/IIO 3JI6KTpI/I‘{eCK01"0 3ap;ma 13 TOYKHU
M, =(0; 4; 2) M, =(4;7; 4)
B TOYKY .
. X—C0SX
lim———=

3apanmue 4. [Toxaxute, uro mpegen *~* X+COSX He MoxkeT OBITH
BbIYMCIIEH N0 npaBuiy Jlonurans. Haliaure 3ToT npenen qpyrum
CIoco0OoM.

3aganue 5. 3aBUCUMOCTD ITYTH OT BPEMEHU NPU NPSIMOIUHEHHOM
3 2
JIBUKEHUHU TOYKH 3ajaeTcs ypaBHenueM S = —1° +2t° —3, e S-

nyTh B M, a { Bpems B c. Beuuciute ee CKOpoCTh U yCKOpPEHHE B

MomenT Bpemernn t =4C.

_a_.2
3amaua 6. K rpaduky dpynknyun Sx)=3-x B €ro TO4Ke ¢ abcruccoit

x5 =1 o
0 MpoBeJieHa KacaTenbHas. HailTu miomanp TpeyrojabHHUKa,

00pa30BaHHOTO KACATENILHOM M OTPE3KAMH, OTCEKAEMBIMH €10 Ha OCSIX
KOOpAMHAT.

3apaua 7. B mapxke arTpakiiuoHoB ropoaa N ouH U3 0Tpe3KoB
TPAeKTOPUH JIBIKEHUS 10€3/1a B K AMEPHUKAHCKUX TOPKax»»

S(t) = Asin(wt +¢,)

MpecTaBisieT cO00 CUHYCOUTY: ,Te A, g,

U @ — U3BCCTHBIC YHCJIa.

OnpenenuTh yroy HakJIOHa K TOPU30HTY MOCETUTENS aTTpakiuoHa /1. B
MOMEHT BpeMeHH 1; ero ABMKEHUS 10 3TOMY OTPE3KY.

3ananue 8. [TogymaiiTe, ¢ MOMOIIIBIO CPEICTB KAKOTO pasaeia
MaTeMaTHKH MOYKHO PEIINTh CIEAYIONIYIO 3a/1a4y.

«/1ns yOopKku CHera Ha yJiuIiaX ropo/ia UCIIOIb3YI0TCS

cHeroy6opouHbie MamuHbl. OHU pabOTAIOT B TEUSHHE CBETIIOTO

BPEMEHH CYTOK C 6 10 18 4acoB ¢ MOCTOSHHON CKOPOCTHIO YOOPKH

cuera 400 (M3/q). N3menenune oO6bemMa cHera, BBINIAIAIONIETO Ha YITUITBI

ropojia B TOpoJie B T€YCHHE CYTOK, MOYKHO ONHUCATh YPaBHEHUEM

ds 2

— =120 -5, S(t

dt (1)
rae

— 00BeM cHera (B M°), BHINABIIEro 3a

3 4 _
Bpems t (B yacax), 021224, B yoment BpeMeHI/II =0 pa ynuuax

ropoaa aexut 1000 M cHera. YCTaHOBUTE COOTBETCTBUE MEXY
S(t)
BpeMeHeM { 1 00beMOM CHera, JIeXKAIIEero Ha YIHIAX Topoaa »

CocraBbTe MAaTEeMaTU4CCKYy0 MOJCIIb ITOU 3ala4u U peuinTe e€.




0) Iopsinoxk npoBeaeHNs MPOMEKYTOUHON aTTeCTAMM, MOKA3ATEH U KPUTEPUH OLIEHUBAHUS

ITpoMexyTOUYHAsT aTTECTAIMS 10 JUCIUIUTHHE «MaTeMaTHKa» BKITIOYaeT TEOPETHIECKHUE BOITPOCHI,
M03BOJISIFOIIME OIICHUTh YPOBEHb YCBOCHHSI O0YUAIOIIUMHUCS 3HAHUHM, U TPAKTHUCCKUE 33 IaHus,
BBISIBJISIFOININE CTETMIEHb CHOPMUPOBAHHOCTH YMEHHUH U BIIAJICHUH, TPOBOIUTCS B (hopMme 2 9K3aMEHOB U B
¢dopme 1 3ayera.

DK3aMeH 110 TaHHOW AMCIUIUIMHE POBOIUTCS B YCTHON OpPME IO SK3aMECHAIIMOHHBIM OWJIeTaM, KaXK (bl
13 KOTOPBIX BKJIIOYAET 1 TEOPETHIECKHI BOMIPOC U TPH MPAKTHUECKUX 3aTaHHSI.

IToxa3zatenu u KPUTECPUH OLICHUBAHUSA 3a4eTa:

- IS cAaY U 3a4eTa 00ydJarouiics mokasbeBaeT copmupoBaHHOCTs KommeTernnuu  OIIK-1; T.e. ctyaeHT
JIOJKCH MOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEICHUS M 00BICHEHUS HH()OPMAIIUH, NHTEIICKTYaIbHBIC
HAaBBIKU PEIICHUS 3a/1a4;

- 3a4eT He C/AaH, CIIM pe3ynbTaT 00yueHHs: He JOCTUTHYT, O0YYalOLIHiCs He MOXET NIOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEIEHHS U 00BICHEHUSI HH()OPMAIIUHU, HE MOXKET MOKa3aTh HHTEIJICKTYalIbHbIE HABBIKH
pelIeHus MPOCTHIX 3ajad.

IToxa3zaTenu u KPUTEPUH OICHUBAHUSA IK3aMEHa:

— Ha OLICHKY «OTJHYHO» (5 06aI0B) — 00YYaIOLINIACS IEMOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMAaTHYECKOE U ITyOOKOe 3HaHHE y4eOHOro
Marepuaia, CBOOOJHO BHIIOTHSACT MPAKTHYECKUE 33/1aHHs1, CBOOOIHO OTIEPUPYET 3HAHUSAMH, YMEHHSIMH,
NPUMEHSET X B CUTYaIHUsX MOBBIIICHHOH CI0KHOCTH.

— Ha OIEHKY «X0opomio» (4 6ana) — 00yJaromuics TEMOHCTPUPYET CPETHIN YPOBEHb
C(bOpMI/IpOBaHHOCTI/I KOMIICTCHIIMU: OCHOBHBIC 3HAHUSA, YMCHUA OCBOCHLI, HO JOITYCKAIOTCA
HE3HAYNTEIbHBIC OIINOKH, HETOYHOCTH, 3aTPYAHCHHUS MTPH aHATUTHIECKHUX OTEpaIHsX, IIepeHoce 3HAaHNH
u }/MGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OLIEHKY «YI0BJIETBOPUTEIbHO» (3 Gasuia)— 00y4alouiicsl IEMOHCTPUPYET TOPOTOBBIM yPOBEHB
c(OpMHUPOBAHHOCTH KOMITETCHITUH: B X0/I€¢ KOHTPOJIBHBIX MEPOTIPUATHI JOMYCKAIOTCS OITUOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI1, HABBIKOB, 00YYarOLINICS UCTIBITHIBAET
3HAYUTENbHBIE 3aTPYAHECHUS IPH ONIEPUPOBAHUY 3HAHUSAMU M YMEHHAMH IIPH UX MIEPEHOCE HA HOBHIE
CUTYaIUH.

— Ha OIICHKY «HEYAOBJIETBOPUTEIbHO» (2 0ajia)— o0yuaronuiics AeMOHCTPUPYET 3HaHus He 0osee 20%
TEOPETUIECKOT0 MaTepHaa, IOIMyCcKaeT CYIIeCTBEeHHbIE OIIMOKH, HE MOYKET NIOKa3aTh HHTEIIEKTYaIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1a4 WM HE MOXKET MOKa3aTh 3HAHUS JJaKE HA YPOBHE BOCTIPOU3BEICHUS U
00BsICHEHHSI THPOPMAITUH.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6amt) — o0ydaromuiicss He MOXKET ITOKa3aTh 3HAHUsI HA YPOBHE
BOCITPOU3BEJICHUS U OOBSICHEHUSI MHPOPMAIIH, HE MOXKET MTOKa3aTh HHTEIUICKTYalbHbIC HABBIKH PEIICHUS
MIPOCTBIX 3a/1ad.



MaTepI/Ia.HBHO-TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKJIIFOYACT:

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

VY4eOHble ayauTOpPUM JUISI TPOBEACHMSI NPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIBTALMN, TEKYILEr0 KOHTPOJSA U NPOMEKYTOYHOM arrectauuu Jlocka,
MYJIbTUMEAUMHBIA IPOEKTOP, IKPaH

Kommiieke meroauueckux pa3paboToK (pa3fgaToyHOro MaTepuala M METOANYECKHX
yKa3aHui) M\WJIM KOMIUIEKC TECTOBBIX 3aIaHUM JUIS TIOATOTOBKU M IIPOBEACHUS IPOMEKYTOUHBIX
U pyOEKHBIX KOHTPOJICH

ITomemienus i caMOCTOATENbHOM paboThl yyamuxcs IlepcoHanbHble KOMIBIOTEPHI C
nake-tom  MSOffice, Bbixomom B HMHTepHET W ¢ JOCTYIIOM B  3JCKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

[Tomemenne I  XpaHeHUs MW NPOQHUIAKTHYECKOro OOCIY)KHMBAaHUS  Y4eOHOTO
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JIOKYMEHTAllMW, Y4eOHOTO
000pyoBaHus 1 y4eOHO-HATJISAHBIX TOCOOHIA



