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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Lenbr0 OCBOEHUS TUCIMILIMHBI «MaremaTukay sBisgeTcss GOpMHUPOBAHNE KOMITETCHIINH,
KOTOpasi BKJIIOYAET B ceOsl:

* BOCIIUTAHUE JOCTaTOYHO BBICOKOM MAaTEMaTUYECKON KYIbTYPBbI;

* IPUBUTHE HABBIKOB COBPEMEHHBIX BHJIOB MAaTEMAaTUYECKOT O MBILLITICHUS;

* [IPUBUTHE HABBIKOB MCIIOJb30BAaHUS MAaTEMaTHYECKMX METOJOB U  OCHOB
MaTeMaTU4YeCKOro MOJIECJIUPOBAHUS B IPAKTUYECKON AEATEIbHOCTH.

Bocriuranue y CTyIeHTOB MaTeMaTWYeCKOM KyJIbTyphl BKJIIOYAeT B ce0sl sICHOE
MOHMMAaHHE HeOOXOIUMOCTH MaTEeMaTUYECKOI COCTaBIIIONIeH B 0011Iel TOArOTOBKY OakaiaBpa,
BbIPa0OTKY MPEJICTABICHUM pOJIM U MECT€ MATEMAaTUKU B COBPEMEHHOM LMBUIM3ALUM U B
MHUPOBOH KYJIbTYpE, YMEHHE JIOTHYECKU MBICIHUTD, ONIEPUPOBATH ¢ A0CTPAKTHBIMU OOBEKTAMH U
OBITh KOPPEKTHBIM B YINOTPEOJCHUH MATEMaTHUECKUX MOHSATHH M CHMBOJIOB UIS BBIPa)KEHUS
KOJIMYECTBEHHBIX M KauyeCTBEHHBIX OTHOIICHUN. Maremarndyeckoe oOpazoBaHue OakallaBpoB
JIOJKHO OBITh IUPOKUM, OOIINM, TO €CTh JOCTATOYHO ()yHJAMEHTAIbHBIM.

Hacrosmas nporpamMmma no MmareMaTuke oTpaskaeT HOBbIE TpeOOBaHMUSI, IPEIbIBIISIEMbIE K
MaTeMaTHYeCKOMY OOpa30BaHUIO COBpPEMEHHBIX OakanaBpoB. Ee xapakrepusyeT HpuKIIamHas
HAIpPaBIEHHOCTb M OpHUEHTAlUsi HAa OOyYeHHE CTYJEHTOB MCIIOJIb30BAHHIO MATEMATHYECKUX
METO/I0B IIPHU PELICHUM TPUKIIAHBIX 3a1a4.

OOmuit Kypc MareMaTuKu SBISETCs (DyHAaMEHTOM MaTeMaTH4eCKOro OOpa3oBaHHs
Oakanaspa.

3anauu U3y4eHUs JUCHUTIIIUHBI:

- pa3BUTHE JOTUYECKOTO U AITOPUTMUYECKOTO MBILUICHMUS;

- OBJIa/ICHHE OCHOBHBIMHM METO/IAMH UCCIEAOBAHUS U PEILICHUS] MATEMAaTUYECKHX 3a/1a4;

- OBJIQJICHUE OCHOBHBIMM YHUCIIEHHBIMM METOJaMU MaTeMaTUKUd M UX NPOCTEUIINMHU
peanuzanusmu Ha DBM;

- BBIpa0OTKY YMEHMSI CaMOCTOSITENIbHO pAacUIMPATh MaTeMaTHUYeCKWe 3HaHUS |
MPOBOAMTH MAaTEeMAaTUYECKUI aHATIN3 MPUKIIAIHBIX (MHKEHEPHBIX ) 3a/1a4.

2 MecTo TMCHUIJIMHBI (MOIYJIs1) B CTPYKTYpe 00pa30oBaTe/IbHO MPorpaMmMbl

HucuuruinHa MaremaTuka BXOAUT B 00s3aTeNbHYI0 4YacTh Y4eOHOro IUIaHa
00pa3oBaTebHOI MPOrPaMMBI.

Jns  u3ydeHWs  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHSA),
c(OpMUPOBAHHBIE B pe3yIbTaTe U3yUEHUS TUCIUIUINH/ IPAKTUK:

OcBoenne )IaHHOI\/’I AUCHUILIMHBI ITPEAIIoJaracTt, 4YTo B pE3yJIbTAaTC N3YUCHUA IKOJIBHOT'O
Kypca MaTeMaTUKU oO0y4aroIuics uMeeT c(hOpMUPOBAHHOE MPEICTABICHUE O MaTeMaTHKe Kak
YHUBCPCAJIbHOM A3BIKC HAYKH, 00 naeax U MEeToaax MaTreéMaTHUKU, BJIAJECT MAaTEMATHUYCCKUMHU
3HaHUSIMH U YMEHUSIMH, COOTBETCTBYIOUMMU DesepabHOMY KOMIIOHEHTY IOCyIapCTBEHHOTO
CTaHAapTa o0Iero 00pa3o0BaHUs, UMEET Pa3BUTOE JOTUYECKOE MBIIUICHHE, IPOCTPAHCTBEHHOE
BOOOpakeHue, 00J1afiaeT BHICOKUM YPOBHEM allTOPUTMUYECKOM KYJIbTYpHI.

3HaHUA " YMCHHA, YCBOCHHBIC B INPOHECCE M3YUCHUA MATEMATUKU HeO6XO)II/IMI)I I
OCBOCHMS IPYTHX JUCLHUIUIMH €CTECTBEHHOHAYYHOT'0 M MPO(ECCHOHANBHOTO IIUKIIOB.

3HaHus (YMEHUs, BIAAEHUS), MMOJTYYCHHbIE MPU U3YYCHUU TAHHOW TUCIHUIUIMHBI OyIyT
HEOOXOIUMBI JJISI U3YYCHUS TUCIUTUTAH/TIPAKTHK:

®dusuka

CornpoTHBIeHHE MAaTEPUATIOB

NuxenepHoe obecrieueHne CTPOUTEILCTBA (T€0AE3Usl, TEOJIOTHS)

HNnxeHnepHbie cucTeMbl 1 000pyA0BaHUE 3AaHUI



OCHOBBI apXUTEKTYPHI U CTPOUTENBHBIX KOHCTPYKLIUH
CrpoutenbHas pusnka

CrpourenbHble MaTEpHAIIb

[ToaroroBka K caade u cjada rocy1apCTBEHHOTO 9K3aMEeHa
Teopernueckas MmexaHuKa

3 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThbl 00y4eHUs

B pesynbTare ocBoeHust nuCUUIUIMHBI (Moyisi) «MaTemaTukay o0yJaroniuiics: JoJKeH
00J1a1aTh CIEAYIOIIMMHI KOMIETCHIUSMU:

Kon unaukaropa Nuaukarop 10CTHKEHUS KOMIIETEHIUA

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

OIlIK-1.1 Omnpenensier XapakTEpUCTUKU (U3NYECKOTO M XUMHUYECKOIro Ipolecca
(s1BJIEHHUS), XapaKTEPHOTO ISl 00bEKTOB MPOPECCUOHATBHOMN AEATEIbHOCTH,
Ha OCHOBE TEOPETUUYECKUX U IKCIIEPUMEHTAIILHBIX UCCIIEI0BAHUN

OIIK-1.2 Hcnons3yeT TeopeTUd4ecKue OCHOBBI TEXHUYECKHUX HAYK UL IPUMEHEHUs
MHHOBAIIMOHHBIX TEXHOJIOIMH Ha peaJIbHBIX CTPOUTEIbHBIX 0OBEKTOB

OIIK-1.3 Pemaer wmHXeHepHbIE 3alauyd C IOMOIIBIO MAaTeMaTHM4ECKOro ammnapara
BEKTOPHOW anreOphl, aHAIUTHUYECKOM TIeOMETpUHM U MaTeMaTH4YeCKOro
aHaIn3a

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

TCHHOMaCCOO6MCHa, HCITIOJIb3Ys (bYHI[aMeHTaJ'ILHHe 3HaHMUA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTakTHas padorta — 185,1 akan. yacos:
— aynutopHas — 176 akaj. 9acos;
— BHeaynutopHas — 9,1 akan. yacos;

— caMocCTosTeNbHAs paboTa — 67,5 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

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

dDopMa aTrrecTaluu - 3K3aMCH, 3a4€T

AynutopHast g
o | xonraxTHAs pabora E 3 ®dopma TeKyIero
= s & Bu KOHTPOJIS
Paznen/ rema 3 (B akan. uacax) = A . P Kon
S 3 © | camocTosTenbHON | ycrieBaeMOCTH U
JHACUIHTLIAHBL 5 [~ . | KommeTeHIUH
O g £ paboThI TIPOMEKYTOYHOM
Tex. mab. | mpakT. zS aTTecTalyy
3aH. 3aH. | QO &
1. Jluneiinas anrebpa
- IOATOTOBKA K
MPAKTUIECKOM IIpoBepka
P 3aHATHIO Y WH I/I:I/I ili)JILHLIX OIK-1.1,
1.1 Onpexpenurenu u ? JUBHILY . OIIK-1.2,
4 2 - BBIIIOJTHEHHE 3aJIaHNH,
MAaTpHIIBI OIIK-1.3,
WHAWBUYAIBHBIX | KOHCYJIBTALUH 110
OIIK-1.4
JOMAIIHUX pemenuro /13 1
3aIaHA
- IOATOTOBKA K
MIPAKTHYECKOMY ITposepka
. OIIK-1.1,
1.2 Cucrembl JIHHEHHBIX 1 3aHSTHIO, WHANBUAYAIbHBIX OIK-1.2
anreOpanveckux 3 4 - BBINTOJIHCHUE 3aaHHi, OHK-1.3’
ypaBHEHHI WHAWBUAYAIBHBIX | KOHCYJIBTALUH 110 OHK-lI 4’
JIOMAIITHUX pewenuro U3 1 '
3aganuit U3 1
[IpoBepka
- IIOJITOTOBKA K WHAUBHUIYaJTbHBIX OIIK-1.1,
1.3 JIuneitapie 3 4 TIPaKTHIECKOMY 3a/1aHuH, OIlK-1.2,
MPOCTPaHCTBa 3aHATHIO, koHCynbTHpoBanue | OIIK-1.3,
AKP 1 mo 1JI3 1, OIIK-1.4
nanucanne AKP 1
Hroro no pazneny 10 10
2. DIIeMEHTEI BEKTOPHOMU
anreOppl ¥ AHAIMTHYECKOU
TCOMETPHH
- MOJITOTOBKA K
MPaKTHYECKOM
2.1 BexropHas anrebpa: P Y- KoHCynpTamuu o | OINK-1.1,
N o 3aHSTHIO,
JIMHEWHBIE W HEIWHEHHBIC pemennto N3 Ne2, OIIK-1.2,
1 5 15 - BBITIOJTHEHHUE
oTiepaIy HaJl BEKTOPaMU U o —— - IpOBEpKa OIIK-1.3,
UX CBOKCTBA. Y pemerns AKP No2 OIlK-1.4
JTOMAIITHUX

3amanuit /13 2




- BBITIIOJTHCHUEC

AKP No2 u AKP
No3 «BekropHast | - KOHCYIBTAIIH 11O
OIIK-1.1,
2.2 AHanuTH4eckas airebpa u pemenuto MJI3 Ne2, OIK-1.2
TEOMETPHsI Ha MJIOCKOCTH U 5 1 14,2 | ananmuTHYecKas - IPOBEpKa OHK-1.3’
B IIPOCTPAHCTBE TEOMETPHS. peuenus AKP Ne2, OHK-lI 4’
Huddepenipans Ne3 '
HOE€ UCUHUCIICHHE
DOII»
HUroro no pasaeny 10 2,5 14,2
3. BBeneHue B MaTeMaTHYECCKUil
aHanu3
- KOHCYJIGTalliH 10
31 Tpenen u pemennto UJI3 Ne3,| OIIK-1.1,
H.erepLIBHOCTL byHKH 6 3 - BBINIOJIHEHNE - IpOBEpPKa OIIK-1.2,
OLHOI HeDEMEHHOG AKP Ned4 , 13 3 | pemrenus AKP Ne4 OIIK-1.3,
A P (4acTp — mpenensl, OIIK-1.4
HETpep.)
HWroro no pazneny 6 3
4, JuddepenuuansHoe
ucyHucieHne (QYHKIUM  OXHOH
MIePEeMEHHON
41 Onpeenenie - CaMOCTOSITENIbHAS
H.})OI/ISBO,I[HOI‘/'I (b}leKHHH s pabora c - KOHCYJIbTAIIUHU TI0
Touxe. Jluddeperima, ero autepatypoil — | pemenuto MJ13 Ned,
TEOMETPHUUCCKHIA CM’LICJ'I KOHCTIeKT -~ Mposepka OIK-1.1,
S —— H 5 05 «3agaun, pemenns AKP Ne5 OIIK-1.2,
MexaHI/IEeCKI/H‘/'I CMBICIT , TPUBOJIAIIHE K (vacts — OIIK-1.3,
HpOM3BOHOI Tpasua MOHATHIO MIPOU3BOIHEIE), OIIK-1.4
1 Cl)epeHLII/I[;OBaHI/IH " MIPOU3BOTHON, - IpoBepKa
TAGIIA TIDOM3EOIHBLX - BBINIOJIHEHHE KOHCIIEKTa
Ha TpomsEon AKP Ne 5
BeimonHeHne AKP
No5 «BekropHas KOHCyﬂbTauH; ;Z
4.2  Tuddepenuupoanue h pemernto U3 Ne4,
HESBHO U TMapaMeTpUueCcKU amre6pa - IpOBEpKa OIK-1.1,
3aJaHHBIX (dhyHKUUH. 5 2 aHaTuTHHcCKad pemerus AKP No5 OlIK-1.2,
Jorapupmuueckoe TCOMCTPHA. (4acTh — OIK-1.3,
i depeHIpoBaHTe Audepenmarns MOCTPOCHHUE OTIK-1.4
HOE HCYUCIICHUE .
®OTy rpapuKoB (QyHKIUH)
OIIK-1.1,
OIIK-1.2,
4.3 Dx3aMeH SK3aM€EH OIIK-1.3,
OIIK-1.4
Wroro no pazaeny 10 2,5
Hroro 3a cemectp 36 18 14,2 DK3aMeH
5. UHrerpansHoe HCYHCICHUE
(hyHKIIMYU OJTHOH NepeMEeHHO
51 ITepBooOpasznas - KOHCYJIBT. 11O PElLL.
(hyHKUUS. Bbmomﬁ:g[e AKP N3 Nes, OIIK-1.1,
Heonpenenennsiii uuTerpan 05 05 «Heor e_ CIICHHDI - IpOBEpKa OIIK-1.2,
A €ro OCHOBHBIE CBOMCTBA. ! ! o on I; ineHHHI‘/’I pemrennst AKP Ne6 OIIK-1.3,
abnua HEeoIpeNeICHHBIX 4acTh — HETOCpP. -1.
Ta6 p beit p OITK-1.4
JHTer UHTErpa
paJIoB. UHTETP.)
- pomonnemue | KOHCYJIBT. 1O perr.
AKP No6 N3 Nes, OIIK-1.1,
5.2 OcHOBHBIE = METOJbBI 05 1 «Heonbe eJ_]eHHH - IpOBEpKa OIIK-1.2,
HWHTETPUPOBAHIS ' - F; IéJ'ICHHBIﬁ pemerns AKP Ne6 OIIK-1.3,
HHi elll"pan» (4acThb - METOIBI OIIK-1.4

HUHTETPUPOBAHMST)




53 OnpeneneHHblH

HHTETpal. 3anmaun,
- BBINIOJTHCHUE
MNPUBOJAIIAE K MOHSITHIO - KOHCYJIBTaIlNH 110 OIIK-1.1,
AKP Ne6
OTIpEJICICHHOTO HWHTEerpaa. pemenuto UJI3 NeS5,|  OIIK-1.2,
0,5 1 «HeonpeneneHust
Dopmyna o — - IpOBEpPKa OIIK-1.3,
Hetorona-Jlefi6ruIa. P pemerms AKP Ne6 | OTIK-1.4
. HHTETPa. »
CgoiicTsa. Mertobt
MHTETPUPOBAHS
HUroro no pazaeny 15 2,5
6. JduddepennmansHoe
UCYHCIICHHE GbyHKIMH
HECKOJIbKHX NePEMEHHbIX
CaMOCTOSITETTbHOE
6.1 OnpenencHue U3yYCHHUE
OCHOBHBIX TTOHSATHIA. JUTEPATYPHI: OIlK-1.1,
Ilpenen u HempepbIBHOCTH 75 10 15 HaIycaHue NPOBEPKA OIIK-1.2,
®HII. OcHoBHEIE CBOMCTBA ! KOHCIIEKTa KOHCIIEKTa OIIK-1.3,
(yHKIMH, HENPephIBHBIX B «CBolicTBa OIIK-1.4
3aMKHYTOM 00JIaCTH. GbyHKIUH,
HETIPEPHIBHBIX B
3aMKHYTOHN
6.2 YacTHble IPOU3BOIHBIE
u MIPOM3BOTHAS o -
HaIpaBJICHUIO. koHCcynbTHpoBanue | OIIK-1.1,
KacarenpHasg IUIOCKOCTH U 5 7 15 BeimosiHerne AKP | mo pemennto N3 OIIK-1.2,
HOpMajlb K IOBEPXHOCTH. Ne7 «DHII» Ne6, OIIK-1.3,
T'eomeTprueckuii  CMBICIT - IPOBEpKa OIlK-1.4
mupdepennmana. IIpusHak pemenus AKP Ne7
UG PepeHIIUPYEMOCTH.
6.3 TIpousBojmHas CIOXHO¥M i
HKILUU. YactHbie
SYOH;BO - " KOHCYJIbTUPOBaHHE OIIK-1.1,
E bdpe eHH - 6 10 63 |BPmOMHEHNE AKP | no pemenuto N/I3 OIIK-1.2,
probepent ' Ne7 «®HIT» Ne6, OIK-1.3,
I[HI()I);C ex.-l HDOBAHIC - IpOBEpKa OIIK-1.4
PEHIHP pemenms AKP Ne7
HESIBHO 3aTaHHBIX
HWroro no pazneny 18,5 27 36,3
7. UVHrerpanpHOe WCYHCIICHUE
GbyHKIMT HECKOJIBKHX
TepEeMEHHBIX
- MOJITOTOBKA K
MIPaKTHYECKOMY
3aHSTHIO,
71 Jlsoiinoii muTerpan u - BBINIOJIHEHUE | - KOHCYJIBTalliH 1O
: D: W3 Ne7 pemennio M3 Ne7,
€ro OCHOBHBIE CBOMCTBA.
Chererie BOFHOrO «KpaTHbie - mposepka NJ13
MHTCrDANA K HOBTODHOM HUHTETpaJbl», Ne7, OIlK-1.1,
I/IHTeraJI Teo eMpa Z 4 0,5 i “poBepia OMR-1.2,
coe HEM }SI;IaquI/IIf 3amcHa ' CaMOCTOSITENIHOE KOHCIIEKTa OIIK-1.3,
pea ) H3y4eHHE «CaolicTBa OIlK-1.4
MepEeMEHHBIX, TIePeX0ox B . .
o JINTEPATYPHI: JIBOWHBIX U
JABOMHOM HHTETpaJic K o
KOHCIEKT TPOMHBIX
TOJISIPHBIM KOOPJIMHATAM. .
«CaoiicTBa HHTErpAJIOB»
IBOMHBIX U
TPOMHBIX

HUHTETpajioB»




7.2 TpoitHo# wWHTerpam u

ero cBoicrea. CBezneHue
TPOMHOTO  HHTErpajga K - MOJTOTOBKA K
MOBTOPHOMY  HHTErpaiy. MIPAKTHYECKOMY OMK-1.1
3ameHa MIEPEMECHHBIX, 3aHATHIO, - KOHCYJIBTAUMK 11O | e 1'2’
epexon B TPOHHOM 3 - BeIoJIHeHUe | pemenuto MJI3 Ne7, N
OIIK-1.3,
WHTeTpae K N3 Ne7 - mpoBepka MJI3 Ne7 OIK-1.4
WJTHHAPHICCKUM u «Kpatubie '
chepuaeckum HHTETPabD»
koopauHaram. lloHsTHe o
MHOTOKPATHBIX HHTETpaJlax
- nposepka UJI3
Ne7,
7 BRITIOAHCITHE IIpoBepKa yyeOHoU
W13 Ne7 poBepka yq
«Kparnbie KapTl
7.3 Teomerpuueckue u P «IIpunoxenus OIIK-1.1,
HHTETpajbl»,
MEXaHUYECKUe KpaTHBIX OIIK-1.2,
7 4 - COCTaBJICHUE
MIPUIIOKEHUS KpaTHBIX GHOM KaDTEI HUHTETPaJIOB OIIK-1.3,
HHTETPAJIOB. v p N3 Ne 7, yueGHast OIlK-1.4
«Ipunoxenus
Kapra
KpaTHBIX
«[Ipunoxenns
UHTETrPaJIOB)»
KpaTHbBIX
HHTETPATIOB»
7.4 Dx3ameH OKk3aMeH
Uroro no pasneny 14 45
Hroro 3a cemectp 34 34 36,3 DK3aMeH
8. OOBIKHOBEHHBIC
JuddepeHnnaibHble YpaBHEHHS
8.1 OOBIKHOBEHHEBIE
muddepeHInaIbHbIC
ABHECHUS MepBOTO -
P pBOTo seimonHeHne AKP
nopsiaka. ['eomerpruueckuii KOHCYJIbTUPOBaHHE OIIK-1.1,
Ne8 «1Y. Teopus
CMBICII . o permenunto /13 OIIK-1.2,
1 3 7 BEPOSTHOCTEH.
U epeHIInaTLHOTO Neg, OI1K-1.3,
MaremaTtuueckas
YpaBHEHHUS MIepPBOTO - IpOBEpKa OIIK-1.4
CTAaTHCTHKa
nopsiaka. MeTons! pemeHns pemennst AKP Ne§
JudhepeHInaIbHbIX
ypaBHEHHI TIEPBOTO
- COCTaBJICHHE
KOHcnekTa « /1Y -
BBICIIIUX KOHCYJIbTHPOBaHUE
8.2 1Y BBICHIMX MOPSIKOB, Y P
HOPSIKOB, no pemenuto N3
CBOASIIMECS K IIEpBOMY 15
CBOJAIIHECS K N8,
MOPSIKY
MEPBOMY, - IpOBEpKa
- BBHITIOJTHEHNE KOHCIIEKTa
AKP No§
8.3 JTuneiinbie
muddepeHraibHbIe
ypaBHEHHSI N-TO TOPSIKA.
Jluneitnoe OJIHOPOAHOE
ypaBHEHHE.
OyHaMeHTaNbHasT cCUCTEMa - BBITIOJIHCHHE -
pemenuii.  Omnpenenurensb AKP Ne§ «J1Y. | KOHCYnbTUpOBaHUE
Bpounckoro. Heognoponnoe 1 Teopus o pewmenuto UJI3
JMHEHHOe ypaBHEHHE BEPOSTHOCTEH. Ne§,
(JIHAY), Bumx  obmero Maremaruyeckas - IIpoBepKa
perrenusi. MetoJ BapHalyuu CTATHCTHKA KOHCIIEKTa
MIPOM3BOJIBHBIX
MOCTOSIHHBIX.
JluneitHoe  ypaBHeHHE C
TIOCTOSIHHBIMHA
k03¢ duIeHTaMu
HWroro no pazneny 3,5 3 7




9. DJIeMeHTHI
BEPOATHOCTEN
MaTeMaTHYeCKON CTaTUCTHKH

TEOpHU

u

KOHCYJETHPOBaHUE
no pemenuto M3
Ne9,
- BBINOJIHECHHE - MpoBepia OIK-11,
9.1 DJIEMEHTHI pemerus AKP Ne9 OIIK-1.2,
AKP Ne9 «Teopus
KOMOMHATOPHKH BEDOSTHOCTEH. » - OIIK-1.3,
p ’ KOHCYJIbTHPOBaHUE OIlK-1.4
no pemenuto M3
Ne9,
- IpOBEpKa
pemrennss AKP Ne9
9.2 Aurebpa  COOBITHIA i
:Zi:gf:;;::;e u - BumonHeHne | OHCY/IPTHPOBANHE OIK-1.1,
y o pemenuto NJ13 OIIK-1.2,
AKI;I/IZ([)MaTI/IKa P T€O I/II/I P . "~ MpOBepKa OlK-1.4
2 p pemerns AKP Ne9
BEPOSTHOCTEH.
9.3 Teopembl CHOXKEHHUS H i
;]ZH(;):T(:;ZI:I; SCII)C(J)1 O;Hiz - BbIONHEHHE | o o) PTHPOBAMIE OIK-1.1,
POATHOCTD. PMY. 1o pemermio U3 |  OIK-1.2,
MOJTHOM  BEPOSATHOCTH U 0,5 AKP N9 «Teopust N9 OIK-1.3
¢opmyna bBaiieca. Cxema BEPOSITHOCTEI " -
- IPOBEpKa OIlK-1.4
Bepuymmm, npubmmxenws
peuenus AKP Ne9
Jlantaca u Ilyaccona.
9.4 JuckpeTHbIe u
HeNpepbIBHBIE  CITydYaifHbIe -
BeJMIMUUHBL. Pan v dyHKuIusS - BumonscHne | KOHCYITHPOBAHHE OIIK-1.1,
pacnpeneneHus 51 10 | AKP No9 «Teopns | TC PEMIEHMIO na3 OI1K-1.2,
[JIOTHOCTb. se OZ;HOCTCﬁp N No9, OIIK-1.3,
MaremaTnyeckoe p ’ - IpOBEpKa OIIK-1.4
OXUJaHUEe U JucIepcus, pemerns AKP Ne9
HayaJbHbIE W IIEHTPaJbHBIE
95 Vssectrpre KOHCYJIbTUPOBaHUE OIIK-1.1,
pacnpeneneHuss M HX - BeimonHenne KP
no pewenuto NJ13 OIIK-1.2,
YHUCJIOBbIE XapaKTEPUCTUKHU. Ne9 «Teopus Ne9 OIK-1.3
H;CI;MZHZHZEM BEPOATHOCTEH. » - npoBepKa OIK-1.4
pactipeAieere. pemenns AKP Ne9
9.6 MHoromepHbie -
CiIy4aifHble BEJIUYMHBI. - BomoncHne | KOHCYIBTHPOBAKHE OIIK-1.1,
OyHKIMK  paclpenecHus], 2 AKP No9 «Teopms | TC PELIEHHIO na3 OI1K-1.2,
CBOMCTBA. Yuciiosbie se Oﬂ_THOCTe 1?11) N No9, OIIK-1.3,
XapaKTEPUCTUKH. p - IpOBEpKa OIIK-1.4
DIeMEHTHI TEOPHH pemerns AKP N9
9.7 OCHOBHBIE IIOHSTHS,
;eHepaanaﬂ COBOI;Z:(’)P(I)O?: " BRIMOTHCHAC | 1 ome J'II)T-I/I OBaHHE OIK-1.2,
pra. W13 « YIBTHP OIK-1.3,
CraTucTHYecKue  OLIEHKH 3,5 o pemenuto /13
Maremaruueckas OIIK-1.4,
rnapameTpoB Nel0, Nell, Nel2,
CTaTUCTHKA» OIlK-1.1
pacnpezneneHusi. TouyedHble Nel3
Y MHTEPBAJILHBIC OLICHKH.
9.8 Kpurnueckas o6macTsp,
i’AFC’)OBEgI;TB 3H2:<q1/;1‘:2c;2’ - BRITTOJTHCHHC KOHC J'IBT-I/I OBaHHE OIK-1.1,
troctt PHTCPIA. W13 « YAILTHP OIK-1.2,
Kpurepnii Coryacus 8 o pewmenuto NJ13
Maremaruueckas OIIK-1.3,
Ilupcona mns rUmoTessl o Nol0, Nell, Nel2,
CTaTUCTHUKA» OIlK-1.4
HOPMaJIbHOM Nel3
pacnpeieeHun
OIIK-1.1,
9.9 3auer OIK-12,
' OIIK-1.3,

OIIK-1.4




Uroro no pazaeny 14,5 33 10
Hroro 3a cemectp 18 36 17 3a4éT
Hroro no aucuuIuinHe 88 88 67,5 9K3aMeH, 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKUE B y4eOHOM
nporecce AaKTUBHBIX M HWHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH 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 mpoBeieHUH Y4eOHBIX 3aHSATHUH 00ECIIEUMBACTCS Pa3BUTHE Y
0o0y4aromuxcsi HaBBIKOB KOMaHAHON paOOThl, MEXKINYHOCTHOM KOMMYHUKAIUM, MPUHSATHS
peLIeHN, JUACPCKUX KAdyecTB, B TOM 4YHCIE C YYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNbHOM AESITeTbHOCTH BBITYCKHUKOB U TOTpeOHOCTEN paboToaaTenei.

BriOupas Ty wim MHYI0 TEXHOJOTHIO pabOThl C 00yUYaIOIIMMUCS, HEOOXOJMMO UMETh B
BUJY, YTO HanOombiiero 3gpdexra oT ee MPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIETU
00-pa3oBaHMs, Ha peau3alliio KOTOPBIX JOJKHA OBITh HAIlpaBJICHA M30MpaeMasi TEXHOJIOTHS,
Co-JiepKaHue, KOTOPOe MPEACTOUT MepeaTh 00YJarOIIMMCS C €€ TOMOIIbIO, a TAK)KE YCIIOBHS, B
KOTOPBIX OHa OYJeT UCIIOIb30BaThCS.

B nameit paboTte MbI HCIIONIB3YEM CIIEAYIOLIEE.

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

®opmbl y4eOHBIX 3aHATHI:

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

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

2. Texuomoruu mnpoekTHOro oOydeHus. OOpa3oBaTENBHBIN MpoOIEcC TOCTPOSH B
COOTBETCTBUHU C QJITOPUTMOM IIO3TANHOTO PEIIEHUS 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 NPUHLIUIOB U METOAMK peIIeHUs
MOCTaBJIEHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK TOCTYMHBIX 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 TUITBI IPUMEHSAEMbIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa NpubImkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMs (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbl, ONPEJCICHHE Hay4HOM MpoOJIeMsbl,
npeaMera U oOBeKTa HCCielOoBaHMA, LeNed W 3ajqad, METOAO0B, MCTOYHHUKOB, BBIIBHKECHUE
TUTIOTE3bI, 0000IIEHNE Pe3yIbTaTOB, BBIBOIBI, 0003HAUYCHHE HOBBIX TpoOiem). PesympraTom
ABJIsIeTCS yueOHast KapTa [0 MOIYII0 Hateil 00pa3oBaTebHON MPOrPaMMBI.

TBOpYECKHIT TPOEKT, MNPEANOJaralmlliii B OTIWYHAE OT MPEIbIAYIIEro, KOHEYHBIN
IPOAYKT B CJIEIYIOUIMX BapHaHTaxX — razera K UCTOPUYECKH 3HAYMUMOMY «MaTeMaTHYECKOMY»
coObITHIO (TTpa3aHuK yncna «I[lu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJIbKO He(OopMalIbHO, KpaCOYHO 0(opMIIeHHAs; BUICOPOIUK «S1 Haydy Bac pemarth ...» 1
T.II.

WHpopMallMOHHBIM MpPOeKT — y4eOHO-TIO3HABATENIbHAS JIEATENILHOCTE C  SIPKO
BBIPaXEHHON 3BPUCTUYECKON HAMPABIECHHOCTHIO (ITOUCK, OTOOP U cCUCTeMAaTH3alus HHGOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIu3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIUS TT0 TPAKTUYECKOMY MTPHUIIOKEHUIO).



4. WMHpopManmoOHHO-KOMMYHHMKAIIMOHHBIE —00pa3oBaTeNbHbIe TexHONOruH. Opranuzanus
00pa3oBaTeNbHOTO Mpolecca C MPUMEHEHHEM CHEelHATU3UPOBAHHBIX MPOTPAMMHBIX Cpell U
TEXHUYECKUX CpPEICTB paboTel ¢ wuHpopManmerd (MHPOPMALIMOHHYIO Cpeoy YHHBEPCUTETa
MOOJYC MOODLE).

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

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

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

1. llunayes, B. C. Breicuias maremaruka : ydeOnuk / B. C. IllunaueB. — Mocksa :
NH®PA-M, 2024. — 479 c¢. — (Beicmiee obpaszoBanue). — DOI 10.12737/5394. - ISBN
978-5-16-010072-2. - Tekcr : AIIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/2085943  (mara o6pamienus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJTTHCKE.

2. Marematuka : yueObnoe nocobue / F0. M. Jlanuinos, JI. H. XKyp6enko, I'. A. Hukonosa
[u np.] ; mox pen. JI. H. XKyp6enko, I'. A. Hukonooii. — Mocksa : UH®PA-M, 2022. — 496 c.
— (Bsicmiee obpaszoBanue: bakamaspuar). - ISBN 978-5-16-010118-7. - TekcT : 2I€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1818645 (nara obpamenus: 02.04.2024). — Pexxum
JOCTYTIA: 110 TIOATIUCKE.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. MaremaTuka B mpuMmepax M 3amadax . yue0. mocobue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UHO®PA-M, 2019. —
372 c. — (Boicuiee oOpazoBanue: bakamaspuar). - ISBN 978-5-16-011256-5. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/989802  (mara oOpateHus:
02.04.2024). — Pexxum I0CTYMA: IO HOAIHICKE.

2. ®uxrtenroinsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaA/N3a | y4eOHUK : B 2 yacTsax / I.
M. ®uxrtenronsl. — 11-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 — 2019.
— 444 ¢. — ISBN 978-5-8114-0190-1.— Tekcr: oanektponHbiii //  JlaHb
JNIEKTPOHHO-OMOMmoreunass cucrema. — URL: https://e.lanbook.com/book/112051  (mata
obpaienus: 02.04.2024). — Pexxum focTymna: /it aBTOPU3. MOJIb30BATEICH.

3. ®uxrtenroinsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK | B 2 yactax / I
M. ®uxrtenronsil. — 10-e u3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : oamektpoHubiidi // Jlaup
3NIEKTPOHHO-OMOIoTeynas cucrema. — URL: https://e.lanbook.com/book/115730  (mata
obpamenus: 02.04.2024). — Pexxum gocrtymna: Juist aBTOPU3. ITOJIb30BaTEICH.

4. llumaves, B. C. 3amaunuk mo BhICHICH MaremaTwke . yueOHoe mocobue / B. C.
[MunageB. — 10-e u3n., crep. — Mocksa : UH®PA-M, 2024. — 304 c¢. — (Bsicmee
obopazomanme). - ISBN 978-5-16-010071-5. - Tekcr : onektponHbid. - URL:
https://znanium.com/catalog/product/2124772  (mata oGpamenus: 02.04.2024). — Pexum

TTOCTVUTTIA® TTO TINTITTACK A

B) MeTonuyeckue ykazaHus:

1. AbpamoBa, .M. DneMeHTHl BEKTOpHOW anreOpbl M aHAIUTHYECKOH TeOMEeTpHUU:
Metoandeckue ykazaHus Ui cTyeHToOB | kypca Bcex cnenmanpHocTeld. — MI'TY, 2008. — 16 c.

2. Axmanoga, 3.C. Heomnpenenennsiit uarerpai: Terpaas-koncnekt — MI'TY, 2008. — 23
C.

3. Baxpymesa, M.A. Kpusbie u moBepxHocTH 2 opsinka. [lonsipaas cucrtema


https://znanium.com/catalog/product/2085943
https://znanium.com/catalog/product/1818645
https://znanium.com/catalog/product/989802
https://e.lanbook.com/book/112051
https://e.lanbook.com/book/115730
https://znanium.com/catalog/product/2124772

koop-auHart. [Ipaktukym — Marauroropck: 'OY BITO «MI'TY um. I''. Hocoay, 2009. — 19 c.

4. Topsiuea, H.A. Teopust QyHKIIUH KOMIUIEKCHOTO TEPEMEHHOTo: MeToaudeckue
yKa3aHUsl U BapHaHThl WHIMBHUIYaJIbHBIX 33JaHUN U1 CTYJCHTOB BCEX CIEHUAIBHOCTEH —
Marnautoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2011. — 28 c.

5. I'paueBa, JI.A. OnpeneneHHbIN UHTETPANl: METOIMYECKUE YKA3AHUS JUIsl CTY/IEH-TOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2010 —12 c.

6. ['pauena, JI.A. DnemMeHThI TMHENHHOW anreOpbl, BEKTOPHOH anreOpbl U aHAIUTHIECKOM
reometpun: YuedHoe nocooue. - Marautoropck: 'OY BITO «MI'TY um. I''H. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JIaGopaTopHbIii MpakTHKyM IO cTaTucTHKe ¢ nmpuMmeHeHrnem EXCEL:
Mertona. ykas. Ui 1a0opaToOpHBIX paboT M0 MaTeMaTHIECKOH craTucTuke.- Marauroropek: [OY
BITIO «MI'TY um. I'.11. Hocosax, 2009 — 40 c.

8. N3ocoB A.B. 'apmonnueckuii ananus: Metoaudyeckue ykazaHus U BapUaHThI 3a1aHUHA
JUISL CAMOCTOSITEIbHOM PabOThI M KOHTPOJISI 3HaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CoObITus ¥ BeposSITHOCTE. YacTh 2: MeToq. yka3. - MarHUTOTOpCK:
'OV BIIO «MI'TY um. I''M. Hocosay, 2010. — 25 c.

10. Masuenko, E.II. IlpowsBomnas wu guddepennman Qynxmun. [IpakTukym.-
Marnuro-ropck: 'OY BIIO «MI'TVY um. I'.11. Hocosay, 2010. — 38 c.

11. Masuenko E.Il. MccnenoBanue ¢yHkiuid u nocrpoeHue rpapukon. [IpakTukym. —
Marnuroropck: 'OY BITIO «MI'TY um. I'.1. HocoBay, 2011. — 20 c.

12. CaBymkmna H.®. KomOunaropuka. CoOwsitue u BepositTHOCTh. Yacte |
Kombunaropuka. Anrebpa coObiTuii: Metoa. ykasanus mo aucuuruinHe «MaTematukay Uit
cTyneH-ToB | kypca Bcex cnenmanbHocTein. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:



10.

') DIEKTPOHHBIE PECYPCHI:

AxmanoBa 3. C. BekropHas anrebpa : yuebnoe nmocodue / 3. C. Akmanosa ; MI'TVY. -
Maruutoropck : MI'TY, 2016. - 1 snektpon. onrt. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109 (maTa
obpamienus: 25.04.2024). - TekcT : 37I€KTPOHHBIH.

AxmanoBa 3. C. Anamutudeckas reomerpus : ydeOHoe mocobue / 3. C. AxkmaHoBa ;
MI'TVY. - Marautoropck : MI'TY, 2016. - 1 snextpon. onr. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109 (maTa
obpamienus: 25.04.2024). - TekcT : 31IEKTPOHHBIH.

AxmanoBa 3. C. HeonpeneneHHbIN HHTETpAI: OT TEOPHH K MPAKTHKE : yaeOHOe mocodue /
3. C. AkmanoBa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 siekTpoH. onT. AUCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/325 (mara
obpamienus: 25.04.2024). - TekcT : 37I€KTPOHHBIH.

AnucumoB A. JI. {uddepennunansnoe ucuucieHue (GyHKIUH OJHOM MEpEeMEHHOU :
yueOHoe ocooue / A. JI. Auncumos, JI. A. I'pauesa, E. M. I'yruna ; A. JI. Aaucumos, JI.
A. I'paueBa, E. M. I'yruna ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 3nekTpoH. omr.
muck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2242
(mara oopamenus: 25.04.2024). - TekcT : 3MeKTPOHHBIH.

Baxpymesa U. A. JludpdepenunpoBanue ¥ HUHTErpupoBaHHE (PYHKIMH HECKOJIBKHX
nepeMeHHbIX : ydeOHoe mocobue / U. A. Baxpymesa, . A. Makcumenko ; MI'TVY. -
Marnuroropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2243 . - TeKcCT : 31eKTPOHHBIIA.

Baxpymesa M. A. DineMeHThl KOMOMHATOPUKH U TEOPUU BEPOSTHOCTEH : yueOHOe
nocooue / M. A. Baxpymera, 1. A. Makcumenko ; MI'TY. - Marauroropck : MI'TVY,
2017. - 1 3JIEKTPOH. OIT. JICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20413  (mata  oOpamieHHs:
25.04.2024). - TekcT : 31eKTPOHHBIH.

BaxpymeBa U. A. OyHKIMM HECKOJBKUX IEpEMEHHBIX : yuyeOHoe mocodue / U. A.
Baxpymesa, . A. Makcumenko ; U. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. -
MarnuToropck: MI'TY, 2017. - 63 c. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2052  (mata  oOpamieHwus:
25.04.2024). - TekcT : HEMOCPEACTBEHHBI.

Baxpymesa U. A. Teopust BepostHOCTEl : yueOHOe nocodue / U. A. Baxpymesa, . A.
Makcumenko ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 »JeKTpPOH. ONT. AHMCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20412
(mara oopamenus: 25.04.2024). - TekcT : 2NeKTPOHHBIH.

['maroneBa U. B. Psnpl : yaebHo-MeToamueckoe mocooue [ans By3oB]| / . B. I'maronera,
E. A. KonoBanpuuk ; Marautoropckuil roc. Texundeckuii yH-T um. I'. U. Hocosa. -
Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2022. - 1 CD-ROM. - 3ari. ¢ TaTyi. 3kpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/3187 (mata obpaieHus:
25.04.2024). - ISBN 978-5-9967-2374-4. - TekcT : 2IeKTPOHHBIH.

['maronesa U. B. UnTerpan no ¢urype : yuebnoe nocodue [11s By308] / W. B. I'maronesa,
E. A. KonoBasnbuuk ; Marauroropckuii roc. Texuuueckuii yu-T uM. I'. M. Hocoga. -
Maruutoropck : MI'TY um. I'. UI. Hocosa, 2020. - 1 CD-ROM. - 3arm. ¢ TUTYI. dKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2924 (mata obpaieHus:
25.04.2024). - ISBN 978-5-9967-1976-1. - TekcT : 3JIeKTPOHHBIH.
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IIporpammHoe o0ecnieuenne

HaumenoBanue .
o Ne torosopa Cpoxk neicTBUS IULEH3UU

MS Office 2007 |, 135 o1 17.09.2007 Gecepoaro
Professional

7Zip CBOOOJIHO PAaCIPOCTPAHIEMOE OECCPOYHO
STATISTICA 8.6 |K-139-08 ot 22.12.2008 0CCCPOUHO
MS Office 2003 |y 135 o1 17.09.2007 GeccpOTHO
Professional

bpaysep Yandex |cBo6ogHO pacmpocTpaHseMoe 0eccpovHO
Bpaysep Mozilla |cBoGomHO pacmpocTpaHsemoe

Firefox 110 Oecepouro
FAR Manager CBOOOJIHO PACIPOCTPAHIEMOE 0CCCPOUHO

IIpodeccuonanbuble 0a3bl JaHHBIX H HH (O]

PMAIIMOHHBIEC CIIPABOYHBLIC CUCTCMbI

HazBanwue kypca

CchlIIKa

OnekTpoHHbIe pecypcebl 6ubanoreku MI'TY um.
I'.1. Hocoa

https://host.megaprolib.net/MP0109/\Web

Poccuiickas  I'ocynmapctBenHas — OuOumoTexa.
Karanoru

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

@denepanbHOE  TOCYAAPCTBEHHOE  OIOJKETHOE
yUpExKIACHUE «DenepanbHbIN UHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTI

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

DnekTpoHHas 0a3a nmepuoauyveckux mi3nanuii East
View Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

[TouckoBas cucrema Axamemusi Google (Google
Scholar)

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

HanmonaneHass uHpOpManMOHHO-aHATUTHYECKAs
cucrema — POCCHNCKHMM HMHIAEKC HAy4YHOI'O

URL: https://elibrary.ru/project risc.asp

nutupoBanus (PYHI)

9 MaTepuaJibHO-TeXHHYECKOe 00ecnedeHrue TUCIIUMNIHHBI (MOTYJIs1)

MaTepI/IaJ'ILHO-TeXHI/ILIGCKOG o0OecrieueHue JUCIHUITIIIMHBI BKJIIFOYACT:



https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://dlib.eastview.com/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

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

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

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

Kommiieke meroauueckux pa3paboToK (pa3fgaToyHOro MaTepuaga 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

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

6 Y4eOHO-MeTOIMYecKOe o0ecnieyeHne CaMOCTOATEIbHOI padoThI 00y4YaroLuXCcH

OI1cHOYHBIE CPENICTBA JJIs1 TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH TI0 UTOTAaM OCBOCHHUS TUCIUITIIMHBL:
TUIIOBOM pacyeT (paboTa mpearnoiaraet 3aluTy), KOHTPOJIbHas padoTa (ayIuTopHas WU
BHEAyUTOPHAS, BO3MOXKHO NIpUMeHeHHe VHTepHeT-TpeHaKEPOB), HHIUBUIYaTbHOE JOMAIITHEE 33 JaHNE.
[TpomexxyToUYHAs aTTECTANUS IPOBOIUTCS B (POPME CEMECTPOBOTO dK3aMeHa.

O1neHOYHBIE CPENICTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH I10 Pa3ieiaM, MOPSI0K BBIIIOIHEHHS,
TPYAOEMKOCTh CAaMOCTOSTENIEHOM paboTHI IO TOJTOTOBKE K KOHTPOJIIO MPUBOJIATCS] HUXKE.

Ilpumepnuie ayoumopnvie koumpoavhwvie pavomut (AKP):

AKP Nel «Mampuuywt, onpedenumenu, C/1Y»

3apaua 1. Halinute npousBeneHre MaTpHIl

2 4 -1\(1 1 -1 3
2 -1 1
03 7|2 -2 0 -2
00 -2/1 1 -2 > 0 =6/,
1) B B 2)
5
314 2 0)
3)_1

3apaua 2. Beruucnure onpenenurens

2 -4 3
5 10 -
0 4 7

3apaua 3. Haiimqure oOpaTHbBIE A1 MaTPHI]



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

3agaua 4. Permmte cricteMy a) MAaTPUYHBIM CITIOCOOOM M

0) mo popmymnam Kpamepa; B) metogom ["aycca:

X + 3y + 2z = -7,
3Xx + 2y + 52 = 6
4x + 3y + z = L
AKP No2 «Bexkmopuvi»

1. TloctpoiiTe Ha IIOCKOCTH BEKTOPHI a= (4’_1), b= (_ 2:5) = (1’2). Haiinure ux JTUHEHHYIO
KOMOWHAIINIO 2a+b+3c a) TeOMETPUIECKH, 0) aHATUTHYCCKH.

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

a) ITMHY BEKTOpa 4 ero HaIpaBJISIIOIME KOCUHYCBI, OPT BEKTOPA a.
6 ab ac b, [(a+2)@E-5)

p axb  axc  bxc (a+2c)x(@-5b).

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

3, a= (1;4;_3), b= (3 —2; 5) ( ) . Haligure tutomans mapanienorpamMma,

2b C— 3b , 1 JJIMHBI €TI0 CTOPOH.

a=(L13) b=(30;-2) c=(-113)

IMOCTPOCHHOI'O HAa BeKTOan n

4. llpoBepbTe, ABISIOTCS JIH BCKTOPBI

(3a+b)c—2a)b—5c)

KOMILJIAaHAPHBIMHU.

5. Haiinure , €CIIU abc=5 )

AKP No3 «Ananumuueckasn zeomempus

1. Jlausr koopaunatel BepmuH A(3;0); B(-5;6); C(-4;1) tpeyronpauka. Haiinure:
1) nnuny cropoHsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEACHHOM uepe3 BepmurHy C.

2. JlaHbl KOOPAMHATHI BepiIkH mupamuasl Ay Az Az A4 . Haiitu:
1) ypaBuenue npsmoin Ay Az;
2) ypaBHeHwue iockoctn Aq Az Ag;
3) ITMHY BBICOTHI, OMYIICHHOM M3 BepiuHbl Az Ha rpanb Ay A; Aj.
3. TpuBecTn ypaBHerue kpuBoi X~ —2X+3y” +12y —5=0 K KaHOHHYECKOMY BHILy

MIOCTPOHTE €e.
AKP Ned «IIpeoenvr»

Brruncnuts IIpEaCIIbI:



_x® 2 . (X=(x=3)(x-4
1. Ilm—x JQBX +2X 2. Ilm( 1( 2)( )
Xx>2  X°—X—6 noo  Bx" —x° 411

. x° x? X
3. lim| ——- 4. lim 9
ool 2% =1 2x+1 x>-2 (X + 2)

=
iN

1
—+7
5. Iing(l—4x)3X 6. Iingxcthx 7. lim 3*
X X—>

x—1-0

8. UccrnenoBats Ha HEMPEPHIBHOCTH

f(x):{x—Bemu X <0
5 eciu x>0

AKP No5 «Ilpouzeoonan»
1. HaiimuTe epByro MPOU3BOAHYIO OT (DyHKITHIL:

2 -
2) X=+1-25t", 6) y:X'COS?JX, B) y=w_5'|092x+3
y = arccos 5t + 7, X“+ax+l

by Y= 5+ _ 2arctg(4x® + 3x).

2. CocraBbTe ypaBHenns kacatenbHoi k kpusoit XY =4 Brouke X, =1.

3.  Boruucnure npubmamkeHHo Y =V x° +8 npu X = 1,09 .

. cos4x-1
4. Bsrauciure npesen 1o npasury Jlommraxs M

AKP No6 «Heonpeoenennulii uHmezpaiy

. Haiitu HeonpenenéHHbIe MHTETPAIIBL:

5x -2
X? +4x+5

2

X2 +5X — /X +2
a)_[ y

dx, 6) .[sin(3x+1)dx,B) ISinXGCOSXdX,F)J.

3x—4 . . x—1 X—3
—_—d sin(2x)d arcsin xd ———dx ——dX.
JI)I 13 X, €) jX|(x)x,m) Ix i xx,s)jx3+l ,H)I(X2_4)2

AKP Ne7 « OHII: ougppepenuupoeanue»

y In(x*y)
1. Haiitu 1 moctpouts obnacTp onpenaencHus GQyHKUuu Z = .
y—X
y
1+x

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

o . 2 2 .
3. Haiiti mpou3BoaHy0 cinoxHoi GpyHkuun Z=X"Y—Y X rme X=UCOSV; y=usinv,



. 0z 0z . z 2 :
4. HaiiTn npou3BOHBIC @_ Hu 8_ HesBHOU pyHKImu € — X" YSIN XyZ = 0.
X y
5. Haiit skcTpeMyM QyHKIMH ABYX HEPEMEHHBIX Z = A(x—y)— X2 — y2 .

AKP No8 «ObvikHo6enHble Oughhepenyuanvrovle ypasHenusn»

1. Haiitn obmmii uaTerpan uinn oduiee pemenue auddepeHnaas-Horo ypaBHEHUS IEPBOTO MopsaaKa (B

npumepe 0) pemnts 3aaa4y Komm):

a) 20xdx —3ydy = 3x*ydy —5xy*dx

y'—yCos X = sin 2x
y(0)=-1

2. Haiitu obmee pemenue nudepeHnnaibHOr0 ypaBHEHHS:

N

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

AKP Ne9 «Cnyuaiinvie coovimusn»

[To mMuIieHn MPOU3BOAMTCS TPU BhIcTpesia. PaccMarpuBatotes codwitus A, B, C — nonaganue npu

NEpBOM, BTOPOM U TPEThEM BhICTpenax. UTo 03HauaroT COOBITUS A+B+C,AB+C ?

B ypue 12 mapoB. Cpenu 3Tux mapoB 3 Gesblx 1 9 yepHbix. KakoBa BepoSTHOCTB TOTO, UTO HayAady
BBIHYTHIH HIAp OKAXKETCS OeIbIM?

B pagnoctynuu Tpu MukpodoHa. {7 Kaxka0ro U3 NepBbIX JBYX MUKPO(GOHOB BEPOSITHOCTh TOTO, YTO
OH BKJIFOUEH B JIaHHBI MOMEHT, paBHa 0,45, a ms Tpethero — 0,9. Haiitu BeposTHOCTB TOTO, 9TO B
JIAHHBI MOMEHT BKJIFOUEHBI 2 MHUKpO(dOHa.

B mponaxe umeroTcst Genble 1 KOpUYHEBBIE SiIa B COOTHOIIEHNH 2:3, mpudeM npon3BoactBo 60%
Oenbix 1 71% KOpUYHEBBIX UL JATUPYETCS AHEM, MIPEILIECTBYIOIINM JTHIO IPOAAXKH, a OCTAIbHBIC
i JaTUPYIOTCst Oosee paHHUMU yrciami. [lokynaTens 3aKa3plBaeT Aila, JaTUpPyeMbIe THEM,
MIPEIIIECTBYIOMINM JHIO MPOJAXKH, HE3aBUCUMO OT UX I1BeTa. KakoBa BEpOATHOCTH TOTO, YTO MY
NPOJAAYT PELIETKY OeJIBbIX SAuL?

Tenedonnast cetsb yupexaenus oociryxubaet 200 aOoHEeHTOB. BeposTHOCTE TOT0, YTO B TCUCHHUE
MUHYTHI BHYTPH 3TO# CETH KTO-TO KOMY-TO MTO3BOHHUT, paBHa (),7. KakoBa BepoATHOCTH TOTO, UTO B
Te4YeHHe MUHYTHI OyzeT 5 3B0HKOB? KakoBa BEpOSITHOCTB TOTO, YTO B TEUCHHE MUHYTHI OyJIeT He Oonee
5 3BoHKOB? HaiiTn HamBeposTHENIIIEe YMCIO 3BOHKOB B TEUEHHUE MUHYTHI.

Ilpumepnuvie unousudyanvnvie oomauinue 3aoanus (U/]3):

HJ[3 Nel «/Tuneiinaa anzeopay

1. Pemmts MaTpuunoe ypasHenue X+3(A-B)=4C, rae

1 3 3 8 8 6
A=  B= ,C= .
—2 -4 -7 5 -3 9



-1 56 7 > 3 -1 4)(2
2. Beomonauts aedicteust | 3 4 2 1 2 +5 2 3|3}
0 7 8 2 3 1 -2 3)\4
1
1 2 3
3. Bemucouts onpenemurens |2 0 4
5 6 7
1 1 2
4. Haiitu obpatayio Matpuy A, ecrm A=|2 -1 2
4 1 4
5. Pemmth cucTeMsl TMHEHHBIX anredpanveckux ypaBHeHUH o ¢popmynam Kpamepa, MaTpuaHBIM
MeToA0M, MeTosioM [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. PemTh CUCTEMY OJHOPOIHBIX YPaBHEHUI S5X, =X, =X, =0

X; —3X, —3X; =0

HJ3 Ne2 «Ananumuyeckan zeomempuny

8.

B kakoii Touke npsmast, npoxoasmas yepe3 Touku A(3,-2) u B(-1,2), nepecekaet ocpb Oy.
Haiitu paccrosaue mexny npsmbeiMu 4x-3y-7=0 u 4x-3y+3=0.

Hanucats kaHOHHYECKHE U TapaMEeTPUUYECKHE YPaBHEHHS IPAMOM, IPOXOSIIEH Yepe3 TOUKU
M(2,1,-1) m K(3,3,-1).

[posectu npsmyto depes Touky A(2,0,-1) mepneHauKyIIpHO miockoctu 3x+4y-z+4=0.
IIpoBectu miockocTh uepe3 Touky A(2,0,-1) mapamienbHo miockoctd 3x+4y-z+4=0.
IIpoBectu mmockocts uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

Jlokasath, 4TO MpsIMbIe B3aUMHO TIePIICHAUKYJISIPHBI:

y-2_z 3X+y-52+1=0,
! 2X+3y—-8z+3=0.

-2

HOKaBaTL, 4TO IPAMBIC MapaJUICIIbHBI:

3 -2

Xx+2 y-1 z {x+y—z:0
—_— == 1
1

9.

X—y-52-8=0

Haiitu yron Mexay npsmoii, npoxoasiieit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), u
TUIOCKOCTBIO X-3y+2+5=0.

10. OnpenenuTs TUIT U MOCTPOUTD JTHHHUIO:



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

H/[3 N3 «IIpeoen. HenpepvigHocmby
1. Haiitu npenens QpyHKIMA:
23 +x*+5 . x¥-3x-2 . Jx+1-2 . 1-cos4x
lim —— ; lim — clim—; lIim——:
xow X —X+1 x>l X7 —Xx—-2 =23 /x—2-1 x>0 2X-tgX

x 1
lim x-(Vx* +1-X); "m@(_ﬂ lim@-4x>" 5 tim 2020
X—>+00 X—>00 X +

x—0 x—0 e3x -1

2. HccrnenoBaTs Ha HEMIPEPHIBHOCTD, HAUTH TOYKH Pa3phIBa, CACIATh YEPTEXK:
X+4, x<-1,
y=43x: y=x"+2, —-1<x<],
2%, x=>1.
H/[3 Ned «IlIpouszsoonasny

Haxoocoenue npouseoonoii

1. Haiiti npousBoHbie 1 AnddepeHIraibl MepBoro mopsiaka

1) =7cosx’
5x+1

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

4) 'y =(cosx)".

2. Haiiti npon3BoaHyI0 (yHKINH, 3aJaHHON HEIBHO e’ —5xe* — 2xy +11=0.
X =3c0st -5,
3.Haiitn npon3BoHyI0 GYHKLNH, 3aJaHHON TapaMeTpUIEeCKU
y =4t° +5.

4. HaiiTu mpon3BOIHBIE IEPBOTO MOpsAKa QyHKINN y=X¢€

IIpou3zeoonasn evicuiux nopaokoe. Ilpunoicenus npouszeoonoi



2 x=3t-t°,
d’y GyHKLMIA: a) Y3t 0) y=5&.

1. Ha#igure —y 51

dx  dx?

. 2 .
2. a) Hanmmure ypaBHeHHe KacaTelbHOM K mapaboe ) = X™ — 4X + 2 B Touke ¢ abeumccoit X, = 0.

IToctpoiite Tpaduk U KacaTeIbHYIO.

6) Hanmmmute ypaBHeHHe KacaTenbHOM K KpiBoi X + Y2 —4X+ 2y —164 =0 B ee Touxe ¢

koopauaatamu (7; 11). IlocTpoiiTe KpuBYIO U €€ KacaTeIbHYIO.

3. HaﬁI{HTC HanOoJIbIIee U HAUMEHbIIIEE 3HAUCHUS (byHKIII/II/I Ha 3aJIaHHOM OTPE3KC

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

4. BpruucauTe npeaensl, UCHOoJb3ys npaBuio Jlonurais:

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

6) lim x-In(eX —1).

x—>+0
5. 3aBUCHUMOCTb IYTH OT BPEMEHHU MPH MPSMOIMHEHHOM [IBHKEHUH TOUKH 33/1a€TCsI YPABHEHUEM
S = 5'[3 +2t* -3, e S —mythBM,a t — Bpewms B ¢. BErauCIATE e CKOPOCTb H YCKOPEHHE B
MoMmeHT Bpemenn t =4cC .

Ilpumenenue npou3eo0noii 013 ucciedosanus QynKuui

1. [Toctpoiite rpaguk GyHKINH C TOMOIIBIO IPOU3BOAHON NEPBOTO MOPsKa y=—x> —3x? +9x +11
2. Haiiute mpoMexyTKH BBITYKJIOCTH, BOTHYTOCTH M TOYKH neperuba GyHkuun  y =2x —3¥/x? .
3
3. HaiiuTe acMMNTOTBI M HOCTPOITE CXEMAaTHUHO IpapuK QYHKIUN y = Xiz .
(x+1)
o x> —3x+3
4. [IposenuTe monHOE MCCeNOBaHNE YHKIMK U MOCTPOlTE rpaguk y== —=27 .
x-1
5. [IpoBeauTe monHoe uccneaoBanue GYHKLUUHN U TTIOCTPOUTE Irpaduk
_Inx
X

HJ[3 Ne5 «Heonpeoenennwiii unmezpan. OnpeoeneHHblil UHMEZPAl U €20 RPUTIOHCEHUA)

1. Haiftu HeomnpeneaeHHbIE HHTETPaJIBI

3
1J. i_ﬂ_kldx ZI 2 >~ 1 dX
3\/; 5 3+ X 2 X2—3




3 3 4 ) 4_ICt9_34X_6dX
P—7x . (2x sin? x
sm(S—lj
P! 2x -1
5.jx(3x +1) dx 'J.—XZ %110

7. jxll—exexdx 8. Iﬂdx,

(x—2)°
dx
0. xe3dx, 10. —_
I -[x(xz +1)
dx dx
11. , 12. —_—,
J.\/;+i/;+2‘{/§ jcosxsm3x
13 dx

(X+D)V x> +2x-1.

2. BI)I‘II/ICHI/ITB OHpeHeHeHHLIe I/IHTerpaHBI
2 1 V4

1. j(xz +—)dx. 2. jln sin xdx
1 X 2

3. Beramucnuts miomans Gurypsl, orpaHIYEeHHON JIMHUSMHU
1) 3x—y=4, y>=6x

2) r=cos2p, OS(/)S%
x =2cost,

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

4. BIyUCIUTh AJUHY IyT'H KPUBOH, 3aJaHHOW ypaBHEHHUEM

1) y=Inx, J3<x <15

%) p:3e3¢/4’ —m/2<@p<m/2
3) x =e'(cost+sint), T/2<t< .
x=e'(cost—sint),

5. Beraucnuts 00beM Tena, 00pa3oBaHHOTO BpalieHneM BOKpyT ocu Oy (GUTypbl, OrpaHUYEeHHON

rpadukamu pyskmmii X =3-y° |, x=y* +1

HJ[3 Neb6 « DHII: wacmuovie npou3zeooHvle, IKCMPEMYM»

In(l— X% — y2)
1. Haiitu obnacth onpenenenus GyHKIMH Z = ————="".
1-4y

2. HaiiTi 3HaYeHUs YACTHBIX MPOU3BOIHBIX (DYHKIMH B 3aJJaHHOM TOUKE:



1

A z=x" (1) B)z:m@&+J§)@®.

2
3. Haiitu g—l: ,eci U =Xy +sin(x+Y).
X

4. BBIYHCIIUTD TPUOIMKEHHO \/ 5.e%% +2,03° .

5. Haiitu skctpemyMbl yHKImn  Z = X° +2y> —4X—6Yy + 2.

Inx In
6. Haittu mpousBoaHyto GyHKIMH Z = —— — ny B HampaBneHuu Bektopa (1;1).

Yy X

7. Haiitn skcTpemManbHOe 3HaYeHre QyHKImu Z = 2X + Y — y2 —x? npu ycnosun X+ 2y =1.

8. Haiitn HanGopiee 3HaueHNE PYHKINN:

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

HJ[3 Ne7 «Kpammuovie unmezpanvt»

2y
1. BbunciauTh MOBTOPHBIN HHTETpa jdy J. (2X + y)dx .
2 0

1
4 373

2. VI3MeHuTh NOpSA0K HHTETPUPOBAHUSI B IBOMHOM UHTETpaie: jdy I f (X; y)dx .

1 1

y

2
e . X
3. Beranucauth JBOWHOI HHTETpa J] — dxdy , rae D — o6nacTs, orpaHuueHHAs TMHASAME
D

1
y=—,y=XXx=4.
X
4. Bpruucnuth miomanb GUrypsl, OorpaHIIeHHON OKPYKHOCTAMHU I = 1, r=2cos¢ (Bue OKPY>KHOCTH

r=1).

5. BelYucauTh MWI0MAs QUTYphL, OTpaHUYEHHON IHHUSIMHA Y = % u X+y-7=0.



6. BBIUMCIIUTE TPOMHOIM MHTErpal _m(x2 + 3y2)dxdydz; R:0<z<3X, x+y<1 y>0 mo ¢urype R,
R

OI‘paHH‘IeHHOﬁ MMOBECPXHOCTAMU.

7. Berancnuth 00hEM Tena, OTPaHUIEHHOTO TOBEPXHOCTSIMHU

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

8. Haiitn cTaTideckrue MOMEHTHI OTHOCHUTEIIBHO KOOPIMHATHBIX OCEH TIIACTHHKH, OTPaHHIEHHOM
o~ 2 -~ o~
napabonoii Y = X (y > O) , IpAMON  X=9, €CJIU TIOTHOCTb PacHpe/ICICHHS MacChl B KXKI0M TOUKE

paBHa OpJIMHATE 3TOM TOUKH.

9. Haiimure momentsl uaepuuu |, |, 1, ognopoanoit muacrunku (5 = 1) , OTPAHUYCHHOM OCSIMH

\z

xoopauHar u psimoii Y = 2—0,5X.

HJ[3 Ne8 «ObvikHOGeHHbIE OUughghepenyuanbHble YPAGHEHUA)

1. Haiitn obmmii mHTerpan unu odiee pemenne auddepeHrnaIbHOro ypaBHEHUS IEPBOTo mopsiaka (B
npumMepe 3)pemnTs 3anauy Komrm):

X% +2xy —5y?

1) VA=X’Y' +xy? +x=0, 2) y' = .
2X° —6xy

X2

' _ 2
) {XV*V-XV L Wty o
y@®=1 X

2. Haiitu obmiee pemenue quddepeHInanb-HOro ypaBHEHUS:

1) y'"'xInx=y",2) @+x?)y"+2xy’ =12x>.

y" = 2sin® ycosy
T, :
y@ =Y @»=1

3. Haittu peenue 3anaun Komm:

4. Haiitu obwee penienne nudepeHInaIbHOr0 YpaBHEeHHS (B IpUMeEpe 1) PpeluTh 3agaqy Komm):

1) yy(_zy!_'_y:)(ex 2) y"+4yl+5y=X2
g) V' —4y"+5y'=6x"+2x-5, 4) y"'+2y" -3y =(Bx+6)e",

5) y'—4y' +4y=e"(cosx+3sinx),6) y" —64y’ =128cos8x —64e**,



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

5. Pemmre cucremy /1Y mepBoro mopsiaka AByMs CIIocO0aMH - TIOJICTAHOBKH U METO/IOM Jiiiepa

y'=2x-5y+e'

X'=y-6x+e?®

H/[3 Ne9 «Teopusn eepoamnocmeity

1.

IIpousBoauTcs 5 BEICTPENOB MO pe3epByapy ¢ TOPIOYNUM, IPUUYEM pe3EpBYyap Mocie NepBoro
IIOIIa/IaHUsl B HETO BOCIUIAMEHSETCS], a [I0CJIe BTOPOTro MONaaHusl B HETO — B3pbIBaeTcs. BepositHocTh
MoTIaaHus B pe3epByap MpH KakaoM BeicTpene paBHa 0,3. HaliTu BepodaTHOCTDH TOTO, UTO pe3epByap
OyZleT NOM0KEH, HO HE B30pBETCS.

B cembe Tpoe nereii: 2 ManbuuKka U 1eBouka. JleTu urparoT Ha KyxHe. BeposTHOCTB TOr0, 4TO
MaJTBUUKA Pa300BIOT MMOCY Ty COOTBeTCTBeHHO paBHa 0,7 u 0,8, a st neBouku — 0,4. Haiitn
BEPOATHOCTB TOTO, UTO MOCyAa OyIeT pa3ouTa.

Cailia nonajgaeT B MUIICHb IIPH OHOM BBICTpEE ¢ BeposiTHOCThIO 0,8, Mama — ¢ BepositTHOCThIO 0,7, a
[Tama — ¢ BepoarHocTeio 0,75. Cama BeicTpenun 2 pa3a, Mama — 3 pasa, [Tama — 1 pa3, nocne yero B
MUILIEHH OBUIO 0OHApYKEHO OAHO oTBepcThe. KakoBa BepOsSTHOCTH TOTO, YTO B MUIICHB IOTajia
Mama?

Pa3priB CBsI3M MPOMCXOOUT B OAHOM U3 3BeHbEB TenedoHHOro kabens. MoHTED
MOCJIeJOBAaTENIFHO TIPOBEPsIeT 3BEHBS, OOHapyXHBas MecTo paspbiBa. COCTaBUTH P
pacrpeneneHuss 4ucia OO0CIeOBAaHHBIX 3BEHBEB, €CIIM BEPOSTHOCTb pPa3pbiBa s

KOKIOrO 3BEHAa IIOCTOSIHHA W paBHa .

3amaH psAo  pacupefeNieHds JHUCKPETHON CIIy9allHOW BENWYWHBI X.
X |1 2 3 4 5 6

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

[loctpoute MHOroyrospHUK pacnpenencHus. OmnpenenuTs (GYHKUUIO paclpelnesieHus |

.. m
noctpouth €€ Tpaduk. BpMHCINTE MaTeMaTH4ecKkoe OXUIAHWE X, JAUCIEPCHIO

D[X]

o
CpefiHee KBAJpPAaTHYECKOE OTKIOHEHHE X M BEpOSTHOCTDH
P(m, —o, <X <m, +0,).

3agana GyHKUUS pacrpelefeHus CIydyailHOH BeMMYMHBI X

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

1 X > 5.

Haittn mnotHocTh pacnpezencuus. [loctpouts rpaduky GYHKIUM W IIOTHOCTH
pacupeneneHus. BBIYMCINTE MaTeMaTHYECKOE OKUJAHUE, JHUCIIEPCUI0 U BEPOSITHOCTH

P(X (0, 4)).

B Tabmuie mpuBeAéH 3aKOH pacHpeleiCHHS BEPOATHOCTEH CHCTEMBI CIIy9aWHBIX BEITHYNH
X, V)



v T -2 -1 0
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
Haiitu: k03¢ duimenT «a»; MaTeMaTHUYECKHE  OXUAAHUS Mo My ;  JHUCIEpCHHA G’f ’ 0; ;

K03 PULIMEHT KOppersIIun

Ty

HJ[3 Nel0 «Ilepsuunasn obpadbomka pe3yiomamos IKCHEPUMEHMA)

JlaH cTaTUCTHYECKUH psit (MCXOAHbIE 3HAUCHUS BEJIMUHH)

X vy X 0 X Yy X 0 X 0
38,4 18,7 40,7 24 30,3 18 27,3 251 22 21
40,2 11,7 50,8 9 28,4 157 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 29,5 357 153 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 355 24 239 20,2 40 23,8 42,5 15,3
47,1 147 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 34,4 23,4 314 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




Haiitn BeIpaskeHHE TBYMEPHOTO ASMITHPUIECKOTO pactpenencHus (X, Y), SMIupuIecKue pactpeIeIeHIs
COCTABJISIONTNX X U Y, MOCTPOUTH Tpahueckoe 0TOOpaKEHNE PACTIPEICIICHHAN.

J1st 3TOTO - COCTaBUTH KOPPEIALMOHHOE TT0JIe, KOPPESIIHOHHYIO TaOIHIly aOCOTIOTHBIX YacToT,
BapUaIMOHHBIE PsbI, TA0UIly «CTaTHCTUYECKAs COBOKYITHOCTh U3MEPUMOTO TIPU3HAKAY.

HJ[3 Nell «Hucnoswie xapakmepucmuKu 2eHepaIbHbIX RAPAMEMPO6»

ITo nannaev, momyueHasM B /(3 Nel 1, onennTe reHepaibHbIE TapaMeTphl: HAHANWTE CpenHee, AUCTIEPCHS,
CpelHee KBaIpaTHYHOE OTKJIOHEHUE, ACUMMETPHS, SKCIIECC, MOJIa, MeIuaHa, ko3 QHUIMeHT Bapuaryu AJis
npu3HakoB X 1 Y. OIeHuTe CTETIeHb OTKJIOHEHHUS AIMITUPHUYECKOTO PacIpe/IelIeHUs] 3TOT0 H3MEPUMOTO
MpU3HaKa OT HOPMAJIBHOTO PacIlpeneIeHusl.

st aToro 3amonHnTe TadmuIy «PacueT BRIOOPOYHBIX OIIEHOK MIPU3HAKOBY» W MIPOBEINTE PACUETHI
WCTIPaBJICHHBIX OLICHOK TeHEepabHBIX MapameTpoB. Caenalite BEIBOA 0 KO QHIIMEHTE BapHALINH.

HJ[3 Nel2 «I1poBepKa CTATHCTHYECKUX THIIOTE3»

[To mannpM, omydeHHbIM B I3 Nell 1 12, mpoBeCTH CTaTUCTUYECKYIO MTPOBEPKY CTATUCTHIECKOM
TUIIOTE3bI 0 HOPMAJILHOM paclpeieIeHUH U3MEPSEMOro MPU3HAKA MO CIEAYIOIUM KPUTEPHSIM: a)
CpeHeMY KBaJpaTHYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBaHUS, B) IIOKA3aTEISIM UCTIPABICHHBIX
aCUMMETPHUH | JKCIlecca, T) kKpurepuro [lupcona xz (ypoBeHb 3HauMMOCTH NIPUHATH paBHbIM 0.05). B
ClIydyae MPHUHATHS THIIOTE3bl 0 HOPMAJIBLHOCTH PACHpPEAETICHUS HAUTH JOBEPUTEIbHbIC HHTEPBAIIBI IJIS
MaTeMaTHYeCKOTO OKUIAHNA U CPEIHEro KBaJpaTUYHOTO OTKJIOHEHUS IpU ypoBHE HaaéxHocTu 0.95.

H/[3 Nel3 «Boviacnenue KoppenayuoHHOll 3a86UCUMOCIU UBMEPUMBIX RPUHAKOB)

[To mannpM 3amaun, ucciaeayemoit B /I3 NeNe 11-13,  HaiiTé u 3anucath B KOPPEISIIIUOHHYIO
TabIMIy yCcIOBHBIE cpeanre. Ha KoppensuoHHOM 1oJie TOCTPOUTh JIMHUM perpeccur. Halitu
WCTIPaBJICHHBII KOPPEISIIMOHHBI MOMEHT U KOAQPHUIUEHT Koppessinuu. [IpoBepuTh rumoresy o
HE3aBUCUMOCTH NMPU3HAaKoB X ¥ Y (ypoBeHb 3HAaUMMOCTH NpuHATH paBHEIM 0.05). PaccuuraTs
ko3 urments! nuHeitHOM perpeccun (X Ha Y wmom Y Ha X).IIpoBepuTh 3HAUUMOCTH ypaBHEHHUS
perpeccun. HaliTi noBepuTenbHBIE HHTEPBAIIBI sl KOOQQHUIMEHTOB KOPPEISIHH U TMHEHHOH perpeccun
(nmpu ypoBHe HagéxHOCTH (.95).

7 OneHo4YHbIE CPeCcTBA IJIsl POBeEJICHHs TPOMEKYTOYHOM aTTeCTAllNH

a) IllnanupyemMsble pe3yabTaThl 00y4YeHHS M OLICHOYHBIE CPeICTBA ISl MPOBEACHUSI POMEKYTOYHOM
aTTecTAlMM:

K Nuaukarop
On
JOCTHKEHHUS OLieHOYHBIE CPENICTBA
HHIUKAaTOpa
KOMIICTCHIIN

OIIK-1 - CpnocobeH pemats 3324 NpodeccHOHATbHOI AesiTeJILbHOCTH HA OCHOBE HCII0/Ib30BAHMSA
TeopeTHYECKUX M MPAKTHYECKHX OCHOB €CTeCTBEHHBIX H TEXHUUYECKUX HAYK, a TAKHKe
MaTeMaTHYeCKOro annapara




Wunukarop

Kon
JOCTYIKEHUS OueHouHble cpeacTBa
HHJIHAKATOPa
KOMIIETEHIINH
OIIK-1.1 Ompenensier 1. ®opMyJIUPOBKU OCHOBHBIX TEOPEM (CBOMCTB, IPU3HAKOB
XapaKTCPUCTUKH M3yYaeMbIX TOHSATHI, HEOOXOIMUMBIE M JOCTATOYHBIE YCIOBHS) B

(buzmueckoro u
XIMHYECKOTO TIporiecca
(sBICHMS),
XapaKTEPHOTO ISt
00BEKTOB
npoQeCCUOHANTBHOM
JICSITEIbHOCTH, Ha
OCHOBE TCOPCTUUCCKHUX
1 SKCIIEPUMEHTAIHHBIX
HCCIIEJOBAHUN

HN3ydacMbIX pas3/iejiax Kypca.

2. MeTompl paCKphITHS HEONPEASICHHOCTEH, BRIACHCHHS
HENPEPBHIBHOCTH (YYHKITUH OJHOH MMEPEMEHHOM.

3. AnropuT™ NpHOIMKEHHOTO BBIYHCICHUS (PYHKIIMH C
NoMoIIbI0 TuddepeHnrana; Hamucanus ypaBHEeHHS
KacaTeIbHOHN IpSIMOH (TUTOCKOCTH).

4. AITOPUTM TIOTHOTO HCCIeNOBaHMs (PYHKITH.

5. MeTozbl BRISCHEHUS KJIAaCCOB MHTEIPUPYEMBIX (PYHKIINH, a

TaKX€ METO/Ibl HHTEIPUPOBAHUS OCHOBHBIX KJIACCOB (PyHKLIHMHA.

Teopeanecmae BOIIPOCHI VI 3a4€Ta U IK3aMEHOB

1 kypc 3uMHsS ceccust

PwnbE

© N

11.
12.

13.
14.
15.

16.

17.

18

19.
20.
21.
22.
23.

24.

. Ilmockocte B IIPOCTPAHCTBE.

CkansipHOE NPOM3BEACHUE JBYX BEKTOPOB U €r0 CBOICTBA.
BexTopHOE mponsBeeHUE IBYX BEKTOPOB U €r0 CBOMCTBA.
CMmerIaHHOe IpoU3BeICHIE TPEX BEKTOPOB U €0 CBOMCTBRA.
OcHOBHasi uAed AaHaJUTHYEeCKONl TIeoMeTpuH, IpHUMEHEHHE
BEKTOPHBIX IIPOU3BEIACHUMN.

IIpsimas Ha uiockocTy. Pa3nuuHble BUIbI YPaBHEHUH IPAMON Ha
IJIOCKOCTH.

Yron Mexay NpSMBIMH Ha IUIOCKOCTH. PaccTosiHME OT TOYKH 10
HIPSMOM Ha MIOCKOCTH.

DJUIMIIC U €ro CBOMCTBA.

l'umep6ora u eé cBoMCTBA.

[Mapabona u e€ cBOHCTBA.

Pasnuuynble BUABI ypaBHEHUU
IUIOCKOCTH B IPOCTPAHCTBE.

Yroa Mexy NI0CKOCTAMU. PacCTosiHUE OT TOUKHU JI0 IUIOCKOCTH.
IIpsimas B mpoctpancTBe. PasnuuHble BUABI ypaBHEHUN NPSIMOM B
IIPOCTPAHCTBE.

B3anMHoe pacnosoxeHne MIOCKOCTH U NMPSIMOI B TPOCTPAHCTRE.
[ToBepxHOCTH BTOPOTO MOPSIIKA.

Kpusast B mpocTpancTse.

Oynknusa. CriocoOs! 3amanus. O6macts onpeneneHus. OCHOBHBIC
JJIeMeHTapHble (GYHKIMH, UX CBOWCTBA, IPaUKH.

IMpenen ¢pynkuu B Touke. [Ipenen GpyHKINN B 66CKOHEUHOCTH.
OAHOCTOPOHHUE NPENAEIBIL.

. BeckoHneuHo Maiibie U OECKOHEYHO OOJIBIINE (l)yHKIII/II/I, CBA3b

Mexay HUMH. CBo¥cTBa OECKOHEYHO MAJIBIX (OYHKITHH.
TeopeMsl 0 npeaenax. PackpeiTue HeonpeneneHHOCTEN.
3amedaTenbHbIE PEAEIBI.

CpaBHeHHE 0ECKOHEYHO MaJbIX (VYHKIMHA. DKBUBAICHTHBIE
6eckoHeuHO MaJble (PYHKIIMH M OCHOBHBIE TEOPEMBI O HUX.
[IprMeHeHue K BBIUMCIICHUIO TIPEIETIOB.

HenpepsiBHOCTE pyHKINH B TOUKe. TOUKH pa3phiBa M UX
KIaccu(UKaIHsL.

[TponsBonHast GYHKIMH, €€ TeOMETPUUECKIH 1 (PU3NUECKUH
CMBICIL.

VYpaBHeHUs KacaTeIbHON U HOPMAJIU K KPUBOM.
Juddepennnpyemocts QyHKINH B TOUKE.




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

25. [Ipon3BoiHast CyMMBI, pa3HOCTH, ITPOU3BECHUS, YACTHOTO
¢yaxauit. [IponsBogHas CIOXKHON 1 00paTHON QYHKINH.

26. TuddeperunpoBaHrie HEIBHBIX U MTAPAMETPHICCKH 3aJaHHBIX
dyaxauit. Jlorapupmmaeckoe muddepeHnnpoBaHme.

27. [Ipon3BOHBIE BBICIINX ITOPSIKOB.

28. Muddepernnan pyHknun. I'eoMeTpuaecknii CMbICTT
muddepennnanra. OCHOBHBIE TeopeMBbl 0 fuddepeHnanax.

29. Ilpumenenune nuddpepernmana K mpuOIMKEHHBIM BEIYHCICHHSIM.

30. OcHoBHBIe TeopeMbl U hepeHInaIbLHOro ucurciaenus: Pos,
Jlarpanxa u Komn.

31. [IpaBuno Jlonurans.

32. YcnoBust MOHOTOHHOCTH YHKIMH. DKCTpEMYMBbI ()yHKIIHH.
Heobxoanmoe 1 1ocTaToyHoe YCIOBUSI OKCTpeMyMa (pyHKIKH.

33. Haubonpnice n HanMeHbIIee 3HAYCHUS (QYHKIIUN HA OTPE3KeE.

34. Bemykiocts rpaduka pyakmun. Touku neperuda. Heodoxoammoe u
JIOCTaTOYHOE YCJIOBHS TOUEK Iepernoa.

35. AcumnToTH! rpaduka GyHKIHH.
1 Kypc JeTHAA ceccHus

36. IlepBooOpasnas. HeompenenceHHbI HHTErpal W €ro CBOICTBA.
Tabmuia OCHOBHBIX HHTETPAJIOB.

37. OcHOBHBIE METOJbl HMHTETPUPOBAHMS: 3aMEHA IEPEMEHHOH H
MHTETPUPOBAHUE I10 YACTSIM.

38. OmnpeneneHHbId MHTErpall Kak Mpelesl MHTerPaIbHOM CYMMBI, €ro
CBOWCTBA.

39. ®opmyna Herotoma — JleitOnuma. OcCHOBHBIE CBOiicTBa
OTIpEeZIeTIEHHOTO HHTETpaja.

40. BpluncieHnue OmNpeNeNICHHOTO HHTEerpaia (3aMeHa NMepeMEeHHOM,
WHTETPUPOBaHNWE IO 4YacTsAM). VIHTerpupoBaHME 4YETHBIX W
HEYeTHBIX (YHKIMI B CHMMETPUYHBIX TIpeJieliax.

41. HecoOcTBEHHBIE UHTETPAIBI.

42. T'eomerpuueckue U (U3NYECKHE TPHIOKEHHS OIPEISICHHOTO
MHTerpaJa.

43. Oo6nactb onpenenennst GHII. [Ipenen, HenpepsiBHOCTH. CBOCTBA
(hyHKIMH, HENPEPHIBHBIX B OTPAHUYEHHON 3aMKHYTOH 00JIaCTH.

44, YacTHble TPOU3BOIHBIE MEPBOTO MOPSAIKA, UX T'€OMETPHUYECKOE
HCTOJIKOBaHHE.

45. YacTHble MPOM3BOAHBIC BBICIIUX MOPSIIKOB.

46. uddepenmupyemocts W monHb auddepernnan ¢GyHKIHM.
WuBapuanTHOCTH (OpMBI TONHOTO quddepeHnnaa.

47. Tlpumenenue moxHOro auddepeHnnaa K TPUOTIKECHHBIM
BeryucieHuAM. JuddepeHunanst BHICIINX MOPSIKOB.

48. TIpousBojHas cinoxHO# (pyHkuuu. [TosiHas Npon3BoIHas.

49. NuddepeHunpoBaHue HEIBHOU QYHKIIMH.

50. KacarenpHasi INIOCKOCTh U HOPMaJib K IOBEPXHOCTH.

51. DkctpeMyMm (GYyHKIIMM JBYX MepeMeHHBbIX. HeoOxomammoe wu
JIOCTATOYHOE YCJIOBHE IKCTPEMYMA.

52. HaubGonbluee ¥ HamMeHbllee 3HAYCHUS (QYHKIMH B 3aMKHYTOH
obnacru.

2 Kypc 3UMHSISI ceccust

53. duddepenuunanbuple ypaBHEHHS: OCHOBHBIC MOHSITHS. 3ajadyH,
npuBoaAnre K AuddepeHnanbHbIM ypaBHEHUSIM.

54. Teopema  CymIeCTBOBaHHMS ¥  €IWHCTBEHHOCTH  PEIICHHS
muddepeHINaIbHOTO YPaBHEHHS.

55. YpaBHeHUs ¢ pa3feNIOMUMHUCS TIEPEMEHHBIMHU.

56. OpnopoaHnsie nuddepeHmanbuble ypaBHeHUs | nopsaka.

57. Jluneiinvle ypaBHeHus. YpaBHeHHs bepHymin.

58. VYpaBHenue B noyHbIx auddepeHnmanax.
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JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

59. JTuddepeHimanbHple YpaBHCHHS BBICIIMX IMOPSIKOB: OCHOBHBIC
HOHATHSL.

60. YpaBHeHU:, JOMyCKAOUIIE TOHIKEHUE TTOPSIKA.

61. Jlunetinsle muddepeHraIbHble YPaBHEHNS BBICIINX TOPSIKOB.
Wnterpuposanne JIOAY c noctosHHEBIME K03 HeHTaMH.

62. Jlunetinsie HeomHopoaueie Y. Crpykrypa oOmiero pemieHus
JIHAY.

63. DneMeHTHl KOMOWHATOPHKM:  IIEPECTAHOBKH,  pa3MELICHHs,
COYCTaHus.

64. OcHOBHBIC TIOHSTHS TEOPHH BEPOSATHOCTEH: MCIIBITAHUE, COOBITHE,
BEPOSITHOCTH COOBITHSL.

65. [eitctBus Hag cOOBITHAMU. ANreOpa COOBITHIA.

66. TeopeMmbl CIIOKEHUS H YMHO)KEHHS BEPOATHOCTEH.

67. BeposTHOCTB MOSBICHUS XOTs OBI OHOTO COOBITHS.

68. dopmyina nosnHO# BeposiTHOCTH U hopmyia Baiieca.

69. Cxema bepnymnu, ¢popmyna bepHyiun, HauBeposITHeIIee YUCIO
nmosiBIicHU coObITHs A B cxeme bepHym.

70. ITpubnmxenusie popmyisl B cxeme bepHysmm.

71. JluckpeTHas ciydaifHas BeJMYMHA M CHOCOOBI €€ 3amaHus.
OyHKIMSA pacrpeneacHus.

72. MatemaTnueckoe OXKAIaHre AUCKPETHOM CIyYallHOW BEITMIUHEBI U
€ro CBOICTBA.

73. Jluctiepcusi AMCKPETHOH CIyYallHOW BENWYMHBI U €€ CBOICTBA.
Cpennee KBaJpaTHIECKOE OTKJIOHCHHE.

74. HempepeiBHast cnydaiiHass BennumHa. CBOWCTBA  (YHKITUH
pacrnpeneneHus.

75. TITOTHOCTH BEPOSITHOCTH HEMPEPHIBHOM CITydaifHON BETMIHHBI U €€
CBOICTBA.

76. UucioBble XapaKTEPUCTHKN HENPEPHIBHBIX CIIyYallHBbIX BEJIUUUH.

OIIK-1.2

Ucnonezyer
TEOPETUYECKHE OCHOBBI
TEXHUYECKUX HAYK JUIs
MIPUMEHEHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUH Ha
peaNbHBIX
CTPOUTENBHBIX
00BEKTOB

Ilpumepnuie 3a0anusn u 3a0auu
3aganue 1. CocTaBpTe aITOPUTM PEUICHUS .. ... 3]a4H.
3agaua 2. Beraucnure npenen no npasuiry JlonuTansa

lim arcsin(2x —4)

X—2 X2 _4

3aganue 3. ChopMmynupyiiTe HEOOXOAUMOE YCIOBHE SKCTPEMyMa
(hyHKOMK  OJTHOHM IepeMEHHOH.

3agaya 4. KakoB reoMeTpHUYECKI CMBICI OTIPEIEIEHHOT0 HHTETrpaia
OT JaHHOW (YHKIMH B TaHHOM MHTEPBAJE B IEKapTOBOU CHCTEME
KoopauHat?

Hpumepnble npakmudueckue 3a0aHUs 015 IKIAMEHO8 U 3auema:

1. JIaHbI KOOpAMHATHI BEPIIMH THUPAMUIBI ARAA, :

A(536), A (221), A(-L01), A(-46-3).

Hatitu:




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

1) nnunHy pebpa Ak, ;  2) yros Mexny pedpamu Ah, u AA“

3) yron Mexay pedbpom Al U TPAHBIO Al ;  4) wiomans
rpaHu Al ; 5) 00beM nmupamMuIbL.

2. 2. B tpeyrompuuke ¢ BepmuHamu A(2,1), B(5,3), C(-6,5)
HalTH AIMHY BBICOTHI U3 BEPIIMHEBL A.

3. 3. Hamucatbh KaHOHHYECKHE U TApaMETPHUYECKHE YPAaBHEHUS
npsIMOiA, mpoxosieit yepes Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTb ypaBHEHHE IIJIOCKOCTH, TPOXOISAILIEH Yepes
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. lokxa3ats, 9TO IpsIMbIE MTapauUIeIbHbI:

X+y-z=0
X+2 y-1 z
1, X-y-52-8=0

6. Beruucnute npeenst:

a) lim

L+dx—x* 3x-arcsin 2x J2x-1-+/5
x> X 4+ 3X -

T 16) lim TR ) iy VEXTLTND
+2X x-0 COS X — COS° X o3

4x—x?

d
7. Haiigute d—y st GyHKIuMiA: a) Yy =e . 0)
X
x=ctg2t,
y = In(sin 2t).

8. Haiitu HeonpeaeNéHHbIA  MHTETPaL: a) j sin 3x-cos 5xdx , 0)

j1—cosx dx B J(2x+5)~exdx.
(x=sinx)®

V20
J- xdx .
2 \/x2+5

10. Haiitn myomans QUrypbl, OTpaHUYSHHOW JIMHUSIMH:

9. BerauciuTh OnpeieeHHbI HHTeTpal

X=4, y2:4x

11. Haiitu 1 nocTpouts 06aacTh onpeeneHus GyHKunu
U=,9-x*-y? +(x—-y)°
12. Haiitu mnonublii  auddepenipan  HyHKIHUA:

z=x3Iny—sin2xy.

13. Haiitu uacTHble NpPOM3BOJHBIE NEPBOTO Mopsiika (QyHKIUH:

7 =5xy° +In(x +4y).




Wunukarop

Kon
JOCTHKECHHUS OrneHOYHBIE CpeACcTBa
HHAUKATOpa
KOMIIETEHIINN
14. HanmcaTh ypaBHEHHE KacaTeIbHOH IJIOCKOCTH M HOPMAIH K
2 2
moBepxHOocTH Z =+/X" +Y"~ B TOuKe (3,4,5).
2 2
15. Pemmre 3anauy Komm: Yy COS~ xdy = (y +1)dX : y(O) =0.
16. Haiigute ob1ee pemeHre audpepeHrnaibHoro ypaBHEHUS
" ’
y' +y =e?x
17. Ilpu noctaBke ¢ 3aBoja Ha 6a3y 1000 paguonpueMHHUKOB, Y 55
BBILIIM U3 CTPOs 1aMnbl. HalTH BEpOSTHOCTD TOTO, YTO B3STHIH
Hay/iauy [IPUEMHUK OyJeT HCIIPaBHBIM.
18. [IpuHMMaeM BEpPOSITHOCTH POXKICHUS MalIbuMKa U IEBOYKH
paBHbIMH. HaliTu BeposiTHOCTB TOT0, 4TO cpear 10 HOBOPOXKICHHBIX 6
OKaXYTCS MAJTbYHKAMHU.
19. Jlan 3aKk0H pacnpe/eneHns JUCKPETHON CITy4aifHOW BeTUUUHBL:
Xx: | 110 | 120 | 130 | 140 | 150
p: | 01(02]03]02]02
BBIYHCIINTH €€ MaTeMaTHIECKOe 0XKUIaHNE, TUCIIEPCHIO M CPEIHEe
KBaJpaTHUECKOE OTKJIOHCHHE.
OIIK-1.3 Pemaer Ilpumepnsvie npakmuueckue 3a0anus
WH)KCHEPHBIE
3ayaun ¢ nomompio | 3aAanue 1. Crucremartusupyite n 00001IMTE BCE KIIOUCBBIC OHSTHS H
MaTeMaTHdeckoro | MPHEMBI PEIIEHHS THIOBBIX 3a1a4 110 TeMe «IIpou3BoaHas» 1
armapara «[IpumeneHme MPON3BOAHOMN ITpH HccieoBaHNN GyHKuMi». Pesynbrar
BeKTOPHOI odopmuTe B BUIC TaOIHIIEL.
anredpsl, . .
N 3apaya 2. [y pemieHus 3aa4n cienaiiTe cXxeMaTHIeCKuil 4epTex 1
AQHATMTHYECKOH
MOJyYUTe QYHKIMOHAIBHYIO 3aBUCUMOCTH 110 YKa3aHHIO K 3ajade.
TreoMeTpuu u . .
P Haiinure o0macTs onpeaeneHus 3Toi GYHKIUHA 110 CMBICITY 33/1a4H.
MaTeMaTHIECKOTO .
Brruucnure 3HaUeHHUS 3TOH (GYHKIMH IIPH TPEX Pa3INIHBIX 3HAUCHHAX
aHaIM3a
aprymenra. Mccnenyiite GyHKIINIO HAa HAMOOJIbIIIEE M HANMEHBIIIEE
3HadeHns1. OTBEThTE Ha BOMPOC 3a1a49H.
«Ceuenue TOHHENS UMeeT (OPMY ITPSIMOYTOJIbHUKA, 3aBEPIICHHOTO
OIlK-1.4 Pemaer bop y]gf yr ’ P
nostykpyrom. Ilepumerp ceuenus 18 m. Ilpu kakom paauyce nonykpyra
TEOpEeTHYECKHE YKPY P 5 P 5 . p pauy YKPYT
TUTOIIA/Ab CeUeHHs OyeT HanOOobIIeH?
3371241 B 001aCTH at yA
TEIIOTEXHHKH,
OG603HaYbTe pajMyC TOMYKpyTa uepe3 | W BHIpasuTe mWiomans o
THAPABIUKH, r
Teromaccoo0mena, | €€ICHNs Kak Gynxumo or T S=S5(r).
UCTIONB3Ys
(byHIAMEHTATEHbIE 3amanne 3. Ha xakoii BEICOTE I Hajl IIEHTPOM KPYTJIOTO CTOJIa pajinyca a
SHAHST CIIeIyeT TIOMECTHUTH JaMITy, YTOOBI OCBEIIEHHOCTh Kpas CToIa ObuIa

HauOombmen? (CaMoCTOSATENBHO MPOAHATTN3UPOBATD - 3HAHUS, METOIBI
KaKoro pasziejla MaTeMaTHKH HOTPeOyIOTCsI 1Sl peIeHUs JAaHHON
3a/1a49M).




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

Ilpumepnsie npuknadusle 3a0auu u 3a0anus

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

3anaua 1. [IpoBeputs, Jiexat J1 TOUKH

C(2;2;3) _ D(10;14;17) N
1 " e B OJHOM INIOCKOCTH.

3agaua 2. [Ipu nocTpoeHUH BUCSYETO MOCTa uepe3 peuky «Tuxas» u

BBISICHEHHH HAJIS)KHOCTH COOPYKEHUs, CTYJEHTHI CTPOHOTpsiIa

CTOJIKHYJIMCh C PEIlICHUEeM CIeAYIOLIeH 3a1auu:

Tpoc, moBEIICHHBII 32 JIBa KOHI[A HA OJMHAKOBOW BBICOTE, HIMECT

dhopmy nyru napadosbl. PaccTosiHre MeX Ty TOYKAMU KPETJICHUS PAaBHO
24 m. I'myOuna poruba Tpoca Ha PacCTOSIHUU 3 M OT TOUKU KPEIUICHHUS
paBHa 40 cM. OnpenenuTh TyOuHY poruda Tpoca mocepeIuHe MEK Ty

KPETUICHUSAMH.
" F=(125)
3apaua 3. Haiitu paGoty cuibl 3JIEKTPOCTATUYECKOTO
TOJIA, TIO TIEPEMEIIECHHIO AIIEKTPHIECKOTO 3apsaa U3 TOUKH
M, =(0; 4; 2) b roucy M2 = (4,7, 4).
. X—COSX
lim ——

3ananmue 4. [Toxaxure, uro mpenen *>* X+C0SX ge MOKET OBITH
BBIYHUCIICH 10 nipaBwiry Jlomurans. Halioure 3TOT ipeaen IpyruM
CII0COOOM.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU NPU NPSIMOIUHEHHOM
1, 2
JIBUKEHHH TOUKH 3a/1aeTcst ypaHennem S =—1° +2t° —3,rme S-

nyTh B M, a | Bpems B c. Belunciute ee CKopocTh U yCKOPEHHUE B

mowment Bpemenn { =4C .

_2._.2
3anauva 6. K rpaduxy ¢pyHximu S [ﬂ =3-x B €r0 TOYKe C abciuccon

x5 =1 o
0 MpoBeJieHa KacaTesbHas. HailTu muiomans TpeyrojabHUKa,

00pa30BaHHOTO KACATENILHOW M OTPE3KAMH, OTCEKAEMBIMH €F0 Ha OCSIX
KOOpAMHAT.

3agava 7. B mapke artpakiinoHoB ropoaa N oIuH U3 0Tpe3KoB
TPACKTOPHH ABWKCHUA 1MO€31a B «AMepmcchxnx TopKax»

s(t) = Asin(wt +¢@,)

MpeCTaBIseT COO0M CHHYCOHTY: ,Tne 4, g,

U @ — U3BCCTHBIC YHCJIa.

OnpenenuTs yroja HaKJIOHa K TOPH30HTY IIOCETHUTEIIS aTTpaknuoHa /. B
MOMEHT BpeMeHH 1 ero ABMKEHUS 10 3TOMY OTPE3KY.

3ananue 8. [logymaiiTe, ¢ TOMOIIBIO CPEACTB KAKOTO pasieia
MaTEeMAaTHKH MOYKHO PEIINTh CICAYIONIYIO 3a1a4y.

«/1ns yOOpKHU CHEra Ha yJHUIaX Topo/ia UCIOIb3YITCS
cHeroy0opodHbie MamHbl. OHU padOTAIOT B TEUCHHE CBETIIOTO
BpPEMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOW CKOPOCTHIO YOOPKH




Wunukarop

Kon
JIOCTHKCHUS O1ieHOYHBIE CPEACTBa

WHIUKATOpa
KOMIIETEHIIUN

cuera 400 (m*/4). M3MeHeHre 06beMa CHETa, BBINALAIOIIEro Ha YIAIIBI
ropojia B ropoJie B TCYCHUE CYTOK, MOJKHO OIHCATh YPaBHEHUEM

ds 2

— =120 - 5¢ . S(I)

dt rie — 06BeM CHera (B M°), BBHIIABIICTO 3a
Bpems t (B gacax), 0<€7r<24. B vomenr Bpemenn’ = 0 Ha yImmax

ropona suexut 1000 M° cHera. YCTaHOBUTE COOTBETCTBUE MEXAY
S(t)
BpeMeHeM t 1 00beMOM CHera, JIeXKAIIEro Ha YIUIaX Topojaa »

CocTaBbTe MAaTEeMaTU4CCKY0 MOJCIIb 3TOU 3a7]a4u U pemmTe e€.

0) Ilopsiiok mpoBeIeHUs: MPOMEKYTOUYHOI aTTeCcTAllUM, IOKA3ATeJIM U KPUTEPUH OLleHMBAHUSL:

[TpoMesxyTOYHAs aTTeCTAlMA IO TUCIUILTHHE «MaremMaTHKa» BKII0YaeT TEOPETHYECKHE BOIPOCHI,
MO3BOJISFOIIHE OIICHUTH YPOBEHb YCBOCHUS O0YYAIOIIMMUCS 3HAHUH, U TPAKTHUECKUE 3aJaHus,
BBISBIISIIOIINE CTETNIEHb CPOPMUPOBAHHOCTH YMECHUH U BIAJICHUH, TPOBOJUTCS B popMe 2 IK3aMEHOB U B
¢dopme 1 3agera.

DK3aMeH 110 TaHHOW AMCIUIUIMHE POBOIUTCS B YCTHOH OpPME IO SK3aMEHAIIMOHHBIM OWJIeTaM, KaXK bl
U3 KOTOPBIX BKJIIOYAET 1 TEOPETUYECKUN BOMIPOC U TPU MPAKTUYECKUX 3aJaHUSI.

IMoka3aTe/ i 1 KPUTEPUH OLIEeHMBAHHS 3a4eTa:

- IS CIAYH 3a4eTa 00y4Jarouiics moka3bsiBaeT chopMupoBaHHOCTh KoMmieTeHnuu  OIIK-1; T.e. cTyaeHt
JTOJDKEH MOKa3aTh 3HAHMS HA YPOBHE BOCTIPOU3BEICHUS M 00BICHEHUS HH)OPMAIIUH, NHTEIJIEKTyaIbHbIE
HABBIKYU PENICHUS 3a]1a4;

- 3a4eT He CAAH, €CJIM pe3yabTaT 00yUeHUs He JOCTUTHYT, O0y4aloIuiica HE MOXET [TOKa3aTh 3HAHHS Ha
YpOBHE BOCIIPOU3BEIeHHS U 00BICHEHHS WH(POPMAITUH, HE MOXKET MTOKa3aTh HHTEIUIEKTyaIbHbIE HABBIKH
pelIeHus MPOCThIX 3ajad.

IMoxa3arenu u KPUTEPUHU OLICHUBAHUS JK3aMeEHa:

— Ha OIEHKY «OTJINYHO» (5 6annoB) — 0OydJaronuiicss IEMOHCTPUPYET BBICOKHH YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U INTyOOKOe 3HaHUE yueOHOTO
MaTepuraia, CBOOOIHO BBITIOIHIET MPAKTHUECKUE 33/1aHMs1, CBOOOTHO OTIEPUPYET 3HAHUSAMHU, YMEHHUSIMH,
MPUMEHSET UX B CUTYalMsIX TOBBIIIEHHON CI0XKHOCTH.

— Ha OIEHKY «X0opomo» (4 6anna) — 00yJaromuics 1eMOHCTPUPYET CPETHIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIIUH: OCHOBHBIE 3HAHHSI, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HEe3HAYUTEJbHbIC OIMNOKN, HETOYHOCTH, 3aTPYAHEHUS [IPY aHAJTHUTUIECKUX OIEpaIysX, epeHoce 3HaH
W YMECHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIINH.

— Ha OIICHKY «YJA0BJIETBOPUTEIbHO» (3 Oaia)— o0yJaromuiics JeMOHCTPUPYET TOPOTOBLII YPOBEHB
c(hOpMHUPOBaHHOCTH KOMIIETEHIINH: B X0OJI€ KOHTPOJIBHBIX MEPOIPUATHH JIOTYCKAIOTCS OLTHOKH,
MPOSIBISETCS OTCYTCTBHE OTJICIBHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YYArOIIUNCS UCITBITHIBACT
3HAYUTENbHBIC 3aTPYAHEHUS TP OTIEPUPOBAHIY 3HAHUSAMHU M YMEHHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE
CUTYaIUH.




— Ha OIICHKY «HEeYA0BJIETBOPUTEIbHO» (2 6ajia)— o0ydaromuiics JeMOHCTpUpYeT 3HaHus He 6omee 20%
TEOPETUIECKOT0 MaTepHaa, IOIMycKaeT CYyIeCTBEeHHbIE ONIMOKH, HE MOYKET MOKa3aTh HHTEIUICKTYalIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a]]a4 WM HE MOXKET MOKa3aTh 3HAHMS JJaKe HA YPOBHE BOCITPOU3BEICHUS H
00BsIcHeHHS HHPOPMAITHH.

— Ha OLICHKY «HeYI0BJIETBOPUTEIbHO» (1 6am) — o0ydJaromuiicss He MOXKET ITOKa3aTh 3HAHMsI HA YPOBHE
BOCIIPOM3BEACHUS U OOBSICHEHUSI MH(POPMAIIUK, HE MOJKET [10Ka3aTh MHTEIUIEKTyalbHbIE HABBIKU PELICHUS
MIPOCTHIX 3a/1ad.



