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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 uim MHYIO0 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 AJITOPUTMOM IIO3TANHOTO PEIICHHUS MPOOJEMHOW 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) JlomostHuTEIbHAS JIATEPATYpA:

1. MaremaTka B mpuMmepax W 3amadax . y4e0. mocodue / O.M. [lertspesa, JI.H.
XKypbenko, I'.A. Huxonora, H.B. Hukonosa, C.H. HypueBa. — Mocksa : UH®PA-M, 2019. —
372 c. — (Boiciee oOpazoBanue: bakamaBpuar). - ISBN 978-5-16-011256-5. - Tekcr :
sanexktponHbii. - URL: https://znanium.com/catalog/product/989802  (mara oOpateHus:
02.04.2024). — Pexxum 10CTYMA: IO HOAIHICKE.

2. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaA/N3a | Y4eOHUK : B 2 yacTsax / I.
M. ®uxrtenronsl. — 11-e u3n., crep. — Cankr-IlerepOypr : Jlans, [0. r.]. — Yacts 1 — 2019.
— 444 ¢. — ISBN 978-5-8114-0190-1.— Tekcr: oanektponHbii //  JlaHb
2NIEKTPOHHO-OMOMMoreunass cucrema. — URL: https://e.lanbook.com/book/112051  (mara
obpaienus: 02.04.2024). — Pexxum focTymna: /it aBTOPU3. MOJIb30BATEICH.

3. ®uxrtenronsil, I'. M. OCHOBBI MaTeMaTHYECKOTO aHaaM3a | y4eOHuK : B 2 yactsax / I
M. ®uxrtenronsil. — 10-e u3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 20109.
— 464 c. — ISBN 978-5-8114-0191-8. — Tekcr : onekrponsbii // Jlanp
3NIEKTPOHHO-OMOIoTeynas cucrema. — URL: https://e.lanbook.com/book/115730  (mata
obpamenus: 02.04.2024). — Pexxum goctymna: 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 : onektponHsid. - URL:
https://znanium.com/catalog/product/2124772  (mata oGpamenus: 02.04.2024). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

B) MeToanyeckne yKazaHus:

1. A6pamoBa, .M. DrnemMeHTbl BEKTOPHOW anreOpbl W aHaJIUTHUYECKOH TI'€OMETpUHU:
Mertonuyeckue ykazanus ais ctyneHToB | kypca Bcex cnenuansHocteid. — MI'TY, 2008. — 16 c.

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


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

3. BaxpymeBa, M.A. Kpuble u moBepxHocTu 2 mopsaka. IlonsipHas cuctema KOOp-IAHHAT.
[Tpaktuxym — Marautoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2009. — 19 c.

4. TopsueBa, H.A. Teopust pyHKIMI KOMIUIEKCHOTO IMEPEeMEHHOro: MeToauuecKkue
YKa3aHHUd U BapUaHTbhl MHIUBUIYaJIbHBIX 3aJlaHUN IS CTYJEHTOB BCEX CIEHUAIBHOCTEH —
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2011. —28 c.

5. I'paueBa, JI.A. OnpeneneHHbI HHTETPA: METOIUYECKHUE YKA3aHUS ISl CTYICH-TOB —
Marnutoropck: 'OY BIIO «MI'TY um. .. HocoBay, 2010 - 12 c.

6. I'paueBa, JI.A. DiieMeHTHI TUHEHHON aIreOphl, BEKTOPHOU anreOpsl U aHATMTUYECKON
reomerpun: YdyeOHoe nocodue. - Marauroropck: 'OY BIIO «MI'TY um. I'.11. Hocoay, 2010 —
63 c.

7. I'yruna E.M. JlaGopaTopHblii MPaKTUKyM 1O cTaTHcTuke ¢ npumeHennem EXCEL:
Mertoz. yka3. [ J1abopaToOpHBIX PabOT MO0 MaTeMaTHYECKON cTaTuCcTUKe.- Marautoropck: [OY
BITIO «MI'TY um. I''1. HocoBay, 2009 — 40 c.

8. N3ocoB A.B. 'apmonnueckuit ananu3: MeToanueckue yka3aHus U BApUAHTHI 3aJJaHU
JUTS CAMOCTOSITEIIFHOM PabOThI M KOHTPOJISI 3HAaHUH cTyneHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, . A. CobbiTus U BeposiTHOCTB. YacTh 2: MeTof. ykas. - MarHuToropek:
'Oy BIIO «MI'TY um. I'.11. Hocosay, 2010. — 25 c.

10. Masuenko, E.Il. IlpousBomnas u guddepenuuan ¢yukauu. [IpakTukym.-
Marnuto-ropck: 'OY BIIO «MI'TY um. I''1. Hocoay, 2010. — 38 c.

11. Masiuenko E.I1. UccnenoBanue gpynkumii u mocrpoenue rpadukon. [Ipaktukym. —
Marnutoropck: 'OY BITO «MI'TY um. I'.1. HocoBay, 2011. —20 c.

12. Caymkuna H.®. Komb6unaropuka. CoOwsiTue u BeposiTHOCTh. YacTth |
KomOunaropuka. Anrebpa coObiTuii: Meroa. yka3zanus nmo AMCHUIUIMHE «Marematuka» ist
cTyneH-ToB | kypca Beex crienmanbHocteil. — MI'TY, 2007. — 17 c.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:



10.

') DIEKTPOHHBIE PECYPCHI:

AxmanoBa 3. C. Bekropnas anrebpa : yuebHoe mocobue / 3. C. AkmanoBa ; MI'TY. -
Maruautoropck : MI'TY, 2016. - 1 saekrpon. onrt. aumck (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109 (mata
obpamienus: 25.04.2024). - TekcT : 371€KTPOHHBIH.

AxmanoBa 3. C. AHamuTuyeckas reomerpus : ydeOHoe mocodbue / 3. C. AxmaHoBa ;
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 : 37I€KTPOHHBIH.

Axmanosa 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 (marta
obpamienus: 25.04.2024). - TekcT : 37EKTPOHHBIH.

AnncumoB A. JI. JIuddepeHnumanbHoe MCUUCICHUE (YHKIMH OJHOW IMEPEMEHHOU :
yueOHoe ocooue / A. JI. Auucumos, JI. A. I'pauesa, E. M. I'yruna ; A. JI. Aancumos, JI.
A. I'paueBa, E. M. I'yruna ; MI'TVY. - Marautoropck : MI'TY, 2018. - 1 anexTpoH. ont.
nuck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/2242
(mara oopamenus: 25.04.2024). - TekcT : 2IeKTPOHHBIH.

Baxpymesa U. A. [uddepeHnupoBanne W HHTETPUPOBAHHE (PYHKIUH HECKOJIBKUX
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 . - TekcT : 3IeKTPOHHBIH.

BaxpymeBa U. A. DneMeHTbl KOMOMHATOPUKM W TEOPUM BEPOSATHOCTEH : yueOHOE
nocobue / Y. A. Baxpymesa, 1. A. Makcumenko ; MI'TY. - Marauroropck : MI'TVY,
2017. - 1 3JIEKTPOH. OMT. JTICK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20413  (mata  oOpamieHus:
25.04.2024). - TekCT : 37eKTPOHHBIIA.

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

Baxpymesa U. A. Teopus BepostHocTeil : yue6Hoe nocobue / M. A. Baxpymesa, 1. A.
Makcumenko ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 »1eKTpOH. ONT. AMCK
(CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/20412
(mara oopamenus: 25.04.2024). - TekcT : 2MeKTPOHHBIH.

I'maroneBa U. B. Psnpl : yaebHo-MeToamueckoe mocodue [ans By3oB]| / . B. I'maronera,
E. A. KonoBasnbunk ; Marauroropckuii roc. Texuuueckuii yH-T M. I'. M. Hocoga. -
Maruurtoropcek : MI'TY mm. 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 : 3JIeKTPOHHBIH.

['maronesa U. B. UnTerpan no ¢urype : yuebnoe nocodue [11s By308] / W. B. I'maronesa,
E. A. KonoBasnbunk ; Marauroropckuii roc. Texuuueckuii yH-T uM. I'. M. Hocoga. -
Maruurtoropck : MI'TY mm. I'. 1. Hocosa, 2020. - 1 CD-ROM. - 3ari. ¢ TaTyi. 3kpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2924 (nata oOpamieHus:
25.04.2024). - ISBN 978-5-9967-1976-1. - TekcT : 3JIeKTPOHHBIH.



https://host.megaprolib.net/MP0109/Download/ToView/20313?idb=db0109
https://host.megaprolib.net/MP0109/Download/ToView/20312?idb=db0109
https://host.megaprolib.net/MP0109/Download/MObject/325
https://host.megaprolib.net/MP0109/Download/MObject/2242
https://host.megaprolib.net/MP0109/Download/MObject/2243
https://host.megaprolib.net/MP0109/Download/MObject/20413
https://host.megaprolib.net/MP0109/Download/MObject/2052
https://host.megaprolib.net/MP0109/Download/MObject/20412
https://host.megaprolib.net/MP0109/Download/MObject/3187
https://host.megaprolib.net/MP0109/Download/MObject/2924

IIporpammHoe o0ecnieuenne

Haumenosanue .
o Ne morosopa Cpok neiicTBUs JTULEH3UU

MS Office 2007 |y, 135 1 17.09.2007 BeccpouHo
Professional

7Zip CBOOOJIHO pacHpoCTpaHsIeMOe OECCPOYHO
STATISTICA B.6 [K-139-08 ot 22.12.2008 0OCCCPOUHO
MS Office 2003 |\, 135 1117.09.2007 GeccpodHo
Professional

bpaysep Yandex [cBoGoaHO pacmpocTpaHsemMoe 0eccpovHO
Bbpaysep Mozilla |cBoGoaHo pacmpoctpansemoe

Firefox 110 Oecepouro
FAR Manager CBOOOJIHO  PacIpOCTPaHsIEMOC 0OCCCPOUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

HazBanue kypca

CchlIIKa

DOnexTpoHHbIE pecypchl Oubmuoreku MITY um.
I'.1. HocoBa

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

Poccuiickas ~ I'ocynapctBeHHas — OuOimoreka.
Karanoru

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

denepanbHOe  rOCylIapcTBEHHOE  OOPKETHOE
YUpEKIACHUE «DenepabHbINA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

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

DnexTpoHHas 0a3a MepuoaUYeCKUX m3naHui East
View Information Services, OO0 «<MIBUC»

https://dlib.eastview.com/

ITouckoBas cucrema Axanemus Google (Google
Scholar)

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

Hanmonanenas wuHpOpMamoHHO-aHATIUTHYECKAS
cucreMa — PoCCUHCKHMIM HMHIEKC HAy4YHOI'O
mutuposanus (PUHIL)

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

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 00y4YaroLUXCA

O1neHOYHBIE CPENICTBA AJIsl TEKYILETO KOHTPOJIS YCIIEBAEMOCTH 10 UTOTaM OCBOCHHUS IUCIUILIIMHBI:
TUTIOBOH pacdet (paboTa mpeAronaraeT 3anuTy), KOHTPOIIbHas padoTa (ayIuTOpHAs WU
BHEayAUTOPHAsI, BO3MOXKHO IpuMeHeHne VHTepHeT-TpeHaXepoB), MHINBUAYaIbHOE JOMAIIIHEE 3aJaHue.
[TpomesxyTOYHAs aTTECTAIHs IIPOBOJUTCS B (POPME CEMECTPOBOTO SK3aMEHA.

OHeHO‘IHLIe Cp€ACTBA TCKYLIETO KOHTPOJIA YCIIEBACMOCTH 110 pa3aciiaM, NOPAJ0OK BbITIOJIHCHU,
TPYAOCMKOCTDb CaMOCTOSTEIIbHON pa6OTLI 110 IOATOTOBKE K KOHTPOJIIO IPHUBOAATCA HUKEC.

Ilpumepnuie ayoumopnvie konmpoavHole pavomut (AKP):

AKP Nel «Mampuuywt, onpedenumenu, CJ1Y»

3apaua 1. Halinute npousBeneHre MaTpuIl

2 4 -1\ (1 1 -1 3
2 -1 1
03 7 |l2 -2 o0 ~2
00 -2/(1 1 =2 50_65
1) -, 2) :
5
31-(4 2 0
3)_l

3apaua 2. Beruucnure onpenenurens

2 -4 3
5 10 -
0 4 7



3apaua 3. Haiimqure oOpaTHbBIE A1 MaTPHIT

0 O
(1 - 4} 2 5 -1
1 3 2 1 4 7 1 .
3anaua 4. Pemute cucremy a) MaTpHYHBIM CIIOCOOOM H

0) mo popmymam Kpamepa; B) metomom ["aycca:

X + 3y + 2z = -7,
3X + 2y + 5z 6,
4x + 3y + z

AKP No2 «Bexkmopuvi»

a=(4-1) b=(-25) c=(12)

1. TlocTpoiiTe Ha TTOCKOCTH BEKTOPHI

KOMOHWHAITHIO 2a+b+3c a) TEOMETPUYECKH, 0) aHATUTUIECKH.

2. 5=(2;1;—3)’ 5=(—4;0;2)’ c=(12;-2)

. Haiinure ux nuHeiiHy1o

. Haiinure:

a) JUTHHY BEKTOpa & | ero HaIpaBISOIINE KOCHHYCHI, OPT BEeKTOpa & ;

s ab ac b [(a+2)@a-5)
y axb axc, bxc, (a+2c)<(a-sb).

yabc, (a+2c)fsa-sb)c-20)

3, a= (1;4;_3), b= (3 -2; 5) ( ) . Haligure tutommanes mapanienorpamMmma,

IOCTPOCHHOTO Ha BEKTOpax & b w C—30 , ¥ JUTMHBI €10 CTOPOH.
4. TIposepbTe, ABISAIOTCS JIU BGKTOpI)I ( 3) (3’0’_2), ¢= (_ 1;1;3) KOMILIAHAPHBIMH.
5. Haiigure (3a + bXC N ZaXb N SC), econ @DC=5

AKP Ne3 «Ananumuueckasn 2eomempusiy

1. Jlansr koopaunatel BepmuH A(3;0); B(-5;6); C(-4;1) tpeyronpauka. Haitnure:
1) nnuny cropoHsl AB;
2) ypaBHEHHE BBICOTHI, IPOBEICHHOH Yepe3 BepiuuHy C.

2. JlaHbI KOOPAMHATHI BEPIIMH mupamMuasl Ay Az Az A, . Haiitu:
1) ypaBHeHwue npsimoii Ay Aj;
2) ypaBHeHwue iockoctn Aq A; Ag;
3) JUTMHY BBICOTBI, OIYILIEHHOM U3 BepuInHbl As Ha rpanp A; A7 Aj.
3. IpuBecTr ypaBHenue kpuBoit X° —2X +3y? +12y —5=0 K KaHOHHYECKOMY BHJLy I

TIOCTPOHTH €e.

AKP Ned «Ilpedenvry



Brrancnuts IIpeaCIIbI:

X3 2 . -7)(x-3)(x—-4
Ll R (T3
x>2 X2_X—6 5x" —x“+11
. x® x? .
3. lim| ——- 4. lim 19
ool 2X° -1 2x+1 x>-2 (X + 2)
1.5 1
5. Iirrg(l—4x)3X 6. Iirrgxcthx 7. Iirlno3x—1

8. HccnenoBarh Ha HEMIPEPHIBHOCTD

f(X):{X—BeCJm Xx<0
5% eciu x>0

AKP No5 «Ilpouszsoonasn»

1. HaiimuTe epByro MPOU3BOAHYIO OT (DyHKITHIL:

2
2) X =~/1-25t?, 6) y:X'COSSX, B) yzw_s'mgzx"'3
y =arccos 5t + 7, X raxsd

3
by ¥=5" % _ 2arctg(4x +3x)
2. CocTaBbTe ypaBHEHHs KacaTelbHOMH K kpusoit XY = 4 g 1ouke Xo = 1.

3.  Beruucaure npubiamkeHHo Y =V x* +8 npu X = 1,09 .

. cosdx-1
4.  Beuuciure npeaen no npasuy Jomurans  [im

AKP Ne6 «Heonpedenenuwlii unmezpany

. Halitn Heonpeien€HHbIE MHTErPAIbL:

5x—-2
X2 +4x+5

X2 +5X —/x +2
a)I

2

dx, 6) |sin(3x+1ydx , sin xe®**dx ,
- ) [sin@x+1dx,s) | D [

X
%3

1) J‘de,e) jxsin(Zx)dx,m) Ixarcsin xdx , 3) j

-1 X—3
.y [ ax.

VX? —6x+13 +1 (x*—4)
AKP Ne7 « OHII: ouppepenyupoeanuer

In(x?y)
y—X

1. Haiitu 1 mocTpouTts 00JacTh onpeaeneHus pyHKIuu Z =

y
1+x

2. Haiit wactHbIe Tpou3BoHBIE QyHKIMK Z = X - arctg =



3. HaiiTi mpou3BogHYIO COXKHON PpyHKIMU Z = x? y— y2 X,rme X=UCOSV; y=usinv.
oz oz

[V o 2 .
4. Haiit mpou3BOgHBIE — W —— HESIBHON (PYHKIHU e’ —x“ysinxyz =0,

ox oy

5. Halitu sxcTpeMyM QyHKIIUU ABYX IEPEMEHHBIX Z = 4(x—-y)— — y2 .

AKP Ne§8 «OoviknogeHnHble Oughghepenyuanbvhole ypasnenus

1. Haiitn obumii uaTerpan uinn obuiee pemenne auddepeHnaIsHoro ypaBHEHUS IEPBOro MOpsaKa (B

npumMepe 0) pemmnts 3anaqy Kormm):
a) 20xdx —3ydy = 3x?ydy —5xy“dx

y'—ycos X = sin 2x
y(0)=-1

2. Haiitu obmee pemenue nuddepeHnnaibHOr0 ypaBHEHHS:
a) Y'"'+2y" -3y =(8x+6)e,
6) y'—4y +4y=e"(cosx+3sinx) .
AKP Ne9 «Cnyuaiinsie coovimusy

1. Tlo mumienn mpou3BOAUTCS TPH BeICTpena. PaccmarpuBarorest cobsitust A, B, C — monaganue npu

MIEPBOM, BTOPOM M TPETHEM BhICTpeiax. UTo 03HAYaI0T COOBITHA A+B+C,4B+C ?
. B ypue 12 mapos. Cpenu 3Tux mapoB 3 6enbix 1 9 yepHbix. KakoBa BepoSTHOCTH TOTO, UTO HayAady
BBIHYTBIN IIap OKKETCS OebIM?

3. B pamuoctyauu Tpu MUKPOQoHa. JIJist KaXKI0ro U3 MEPBBIX JIBYX MUKPO(OHOB BEPOSITHOCT TOTO, YTO
OH BKJIFOUEH B JIAHHBI MOMEHT, paBHa 0,45, a ms Tpethero — 0,9. Haiitu BeposTHOCTB TOTO, 9TO B
JaHHBI MOMEHT BKJIIOUEHBI 2 MUKPO(OHA.

4. B mponaxxe UMEIOTCs Oelble U KOPHIHEBBIE SIAT[A B COOTHOILIEHHUH 2:3, IprdeM mpou3BoaACTBO 60%
Oenbix 1 71% KOpUYHEBBIX UL JATUPYETCS AHEM, MIPEIIECTBYIOIINM JTHIO IPOAAXKH, a OCTAIbHBIC
Aia qaTupyroTcs Oosee paHHUMU yrciaaMi. [lokynaTens 3aka3bpiBaeT Aia, JaTUPyEMbIE THEM,
MIPEIIIECTBYIOMINM JHIO TPOJAXKH, HE3aBUCUMO OT UX I1BeTa. KakoBa BEpOATHOCTH TOTO, YTO MY
MPOJIATYT PEMICTKY OCNBIX SUIl?

5. Tenedounas cetsb yupexaenust oocmyxupaet 200 aboHeHTOB. BeposTHOCTB TOTO, 4TO B TCUEHHE
MUHYTHI BHYTPH 3TO# CETH KTO-TO KOMY-TO MTO3BOHHUT, paBHa (),7. KakoBa BepoATHOCTH TOTO, UTO B
Te4eHne MUHYTHI OyzeT 5 3B0HK0B? KakoBa BEpOSTHOCTH TOTO, UTO B TEUEHNE MUHYTHI Oy IeT He Ooiiee
5 3BoHKOB? HaiiT HauBeposTHENIIEE YMCIO 3BOHKOB B TEUEHUE MUHYTHI.

N

Ilpumepnoie unousudyanvrvie oomaunue 3aoanus (H/13):

HJ[3 Nel «/Tuneiinasa anzeopa»

1. Pemmts MaTpuunoe ypaBHenue 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. Pemmwuts 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. PemiTh 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 kaHOHWYECKHE U TapaMETPUUYECKHE YPaBHEHHSI IPSIMOM, 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 ¥ MOCTPOUTD JIMHHUIO:



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. Haitgure moments! uaepuuu |, |, 1, ogmopoanoit muacrunku (5 = 1) , OTPAHUYCHHOM OCSIMH

\z

xoopauHar u psimoii Y = 2—0,5X.
HJ[3 Ne8 «ObvikHOGeHHbIE OUughghepenyuanbHble YPAGHEHUA)

1. Haiitu oOumii uaTerpan uinu odiee pemeHne auddepeHraibHoro ypaBHEHUS IEPBOTo nopsiaxa (B
npumMepe 3)pemnTs 3anauy Komrm):

x% +2xy —5y?

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

' _ 2
3 {Xv FYE Y g WLy o
y@ =1 X X

2. Haiitu o6miee pemenne quddepeHImanbHOr0 ypaBHEHUS:

1) y'"'xInx=y",2) @+x?)y"+2xy’ =12x>.

y" = 2sin® ycosy
T

y®=§nY®:1'

3. Haiitu pemenne 3amgaun Kormm:

4. Haiitu obmee peuienne nudgepeHInaIbHOr0 ypaBHEeHHS (B IPUMEpe 1) PpemuTh 3agaqy Komm):

1) y'-2y'+y=xe" y"+4y’ +5y=x’

3) V' -4y +5y'=6x" +2x-5, 4) y"'+2y" -3y =(8x+6)e”



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

y"+y=1/sinx

R Y(zl12)=1,y(xl2)=712

5. Pemmre cucremy |V mepBoro mopsiaka AByMs crioco0amH - MOJICTAHOBKH U METOJIOM Jinepa

y' =2x—-5y+e'
X'=y-6x+e®

H/[3 Ne9 «Teopusn eepoamnocmeit»

1. TIpousBoauTcsi 5 BBICTPENOB IO pe3epByapy ¢ TOPIOYUM, IIPUYEM pe3epByap MOCie HePBOro
MOIIa1aHusl B HETO BOCIUIAMEHSETCS], a [I0CJIe BTOPOro MONaAaHusl B HETO — B3pbIBaeTcs. BepositTHoCTh
MONaJaHMs B pe3epByap Mpu Kaxxaom BeicTpelie paBHa 0,3. HailTu BeposITHOCTh TOr0, UTO pe3epByap
OyzleT MO0 KEH, HO HE B30pBETCS.

2. B cembe Tpoe nereii: 2 MaJbuMKa U JeBoYKa. JleTH UIparoT Ha KyXHe. BeposSTHOCTH TOTo, 4To
MaJIbUYUKH Pa300bIOT MOCYy COOTBETCTBeHHO paBHa 0,7 u 0,8, a st nesouku — 0,4. Haiitu
BEPOATHOCTB TOTO, UTO MOCyAa OyIeT pa3ouTa.

3. Cama nomajgaeT B MUILEHb IIPH OJHOM BLICTPEJIE C BEpOATHOCTHIO 0,8, Mamia — ¢ BepostHocThio 0,7, a
[Tama — ¢ BepoarHocTeio 0,75. Cama BeicTpenui 2 pa3a, Mama — 3 pasa, [Tama — 1 pa3, nocne yero B
MHUILEHH ObUIO 0OHApY>KEHO OAHO oTBepcTre. KakoBa BEpOsATHOCTH TOTO, YTO B MUIIEHB ITOMajia
Marma?

4. Pa3pblB CBS3M MPOUCXOJUT B OJHOM W3 3BEHbEB TeleoHHOro KabGens. MoHTEp
M0CJIEJOBAaTENFHO IPOBEPSIET 3BEHbS, OOHapyXHBas MecTo paspbiBa. COCTaBUTH PAI
pacripefiefieHlss 4uciia OOCIEeIOBaHHBIX 3BEHBEB, €CIIM BEPOSTHOCTH pPa3pbiBa IS
KaXIOr0 3BE€HAa IIOCTOSIHHA U paBHa P.

5. 3amaH psg pacmpesielieHusi JWCKPETHOM CilydaiiHoOW BenmmduHbl  X.

X |1 2 3 4 5 6

p (003015020 {035 |0,15 |?

[Moctponth MHOTOYTONBHHUK pacmpenencHus. OmnpenenuTs (QYHKIUIO paclpelesieHus |

.. m
MNOCTPOUTHL €€ Fpa(l)I/IK. Berunciante MaTeMaTHYeCKOe OXKXKHJJaHHUEC X AUCTICPCUIO

D[X]

o
Cp€aHeC KBaJApaTUYCCKOE OTKIOHCHUC *u BEPOATHOCTDH
Pm,—o, <X<m +0o,).

6. 3amama QyHKIMSA paclpeiesicHUs CIIyYailiHOW BEMMYUHBI X

0, X <3,
1
F(x) = Z(—xs +12x? —45x +54), 3<x<5,
1, X > 5.
Haiitu mnotHocTs pacnpenenenus. [loctpouts rpaduku GyHKUMM W IJIOTHOCTH

pacrpeaciacHus. Beruncnutes mMaTemMaTHYECKOE OXHUIaHUEC, AUCIIEPCHUIO U BEPOATHOCTH

P(X €(0,4)).



7.

B Tabmume mpuBeAéH 3aKOH pacHpeleiCHHS BEPOATHOCTEH CHCTEMBI CIIy9aWHBIX BEITHYNH

X, V)
v -2 -1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
Haiitii: KOO GULUEHT «a»; MaTeMaTHYECKUE  OKHIAHUS Mo My ;  JIUCIIEPCUH O-’f ’ O-i ;

KOX(PGUIMEHT KOPPEISIIuU

e,

H/[3 Nel0 «llepeuunasn oopadbomka pe3yiomamoes IKCREPUMEHMA»

JlaH cTaTUCTHYECKUH psit (MCXOAHbIE 3HAUCHUS BEJIMUHH)

X v X v X v X v X v
38,4 18,7 40,7 24 30,3 18 27,3 25,1 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 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 34,4 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 30,6 215 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 BeIpaskeHUE IByMEPHOTO AMIIMPUIECKOTO pactpeeneHus (X, V), SMIUpHUIeCKUe pacipe/eieHus
COCTABJISIONTNX X U Y, MOCTPOUTH Tpadaeckoe 0TOOpaKeHNE PACTIPEICIICHHN.

I[HH 9TOI'0 - COCTAaBUTH KOPPCIIAITUOHHOC 110JI€, KOPPCIALIUOHHYTO Ta6nnuy a0COTIOTHEIX qacCToT,
BapHallMOHHBIC PAOBI, Ta6nnuy «CraTtuctuueckas COBOKYINHOCTb U3MEPUMOI'0O IIPU3HAKA).

H/I3 Nell «Hucnosvie xapakmepucmuKu 2eHepaibHbIX RAPAMEMPOs»

ITo nannaev, momydeHHsM B /(3 Nel 1, oriernTe reHepanbHbIe TapaMeTphl: HAWANTE CpeIHee, JUCTIePCHS,
CpelHee KBaIpaTHYHOE OTKJIOHEHUE, ACUMMETPHS, FKCIIECC, MOJIa, MeIuaHa, ko3 pHuIMeHT Bapuaryu ajis
npu3HakoB X u Y. OIeHUTE CTETICHb OTKIOHCHUS SMIIUPUIECKOTO PaACIIPEACICHUS STOTO H3MEPUMOTO
MpU3HAKA OT HOPMAJIBLHOTO PACIIpeIeICHNS.

st atoro 3anonuute Tabnuiy «PacdeT BBIOOPOYHBIX OLICHOK MPU3HAKOBY U IPOBEANUTE PacUEThI
WCTIPaBJICHHBIX OLIEHOK I'€HEepaNIbHBIX MapameTpoB. Caenaiite BEIBOA 0 KO PULIMEHTE BapHaLlH.

H/[3 Ne]2 «IIpoBepKa cTATHCTHYECKUX TMIIOTE3»

[To mannpM, omydeHHbIM B I3 Nell 1 12, mpoBeCTH CTaTUCTUYECKYIO MTPOBEPKY CTATUCTHUIECKOM
TUTIOTE3BI 0 HOPMAIBHOM PACTIPEICTICHIH U3MEPSIEMOT0 MPU3HAKA TI0 CIEAYIOUTUM KPUTEPUSIM: a)
cpemHeMy KBaJIpaTUIHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBaHUS, B) ITOKA3aTEISIM HCIIPABICHHBIX
aCHMMETPHH U 9KCIlecca, I') KpuTeprio Ilnpcona x° (ypoBeHb 3HAYMMOCTH PUHATH paBHbIM 0.05). B
CiTy4ae MPUHATHUS TUIIOTE3bl O HOPMAIBHOCTH PACIIPEIEICHNS HATH JOBEPUTEIHHBIE MHTEPBATBI TSI
MaTEeMaTUYECKOTO OKUAHUS U CPETHEr0 KBAAPATUIHOT'O OTKIOHECHHS TIPH ypoBHE Haa&kHOCTH (.95,

H/[3 Nel3 «Boviacnuenue KoppenayuoHHOll 3a86UCUMOCIU UBMEPUMBIX RPUHAKOG)

[To mannpM 3amaun, uccaeayemoit B /I3 NeNe 11-13,  HaiiTh u 3anucath B KOPPEISIIIHOHHYIO
TabIMIy yCcIOBHBIE cpeanre. Ha KoppensuoHHOM 1oJie TOCTPOUTh JIMHUM perpeccun. Haiitu
WCTIPaBJICHHBII KOPPEISIIMOHHBIM MOMEHT U KO3QPHUIMEHT Koppessinuu. [IpoBepuTs rumoresy o
HEe3aBUCUMOCTH Tpr3HakoB X Y (YpOBEHb 3HAYMMOCTH NMPHHATH paBHbIM 0.05). PaccunraTth
ko3 puumentr! nuueitnoi perpeccun (X Ha Y wmmum Y nHa X).IIpoBepuTh 3HAUMMOCTH ypaBHEHUS
perpeccun. Haiitu noBeputenbHbIE HHTEPBATBI U KOOPGHUIMEHTOB KOPPETSINH U JINHEHHONW PETrpeccuu
(ipu yposae Han&xHoctH 0.95).

7 OueHOYHBIE CPEACTBA AJsl NMPOBEAeHHUs IPOMEKYTOUHON aTTeCTALMHU

a) HnafmpyeMble PeE3yabTaThl Oﬁy‘le]-ll/lfl H OICHOYHBIC CpeaACTBa AJIA NMPOBECACHUSA HpOME)l(yTO'lHOﬁ
aTTeCTallum:

K Nuaukarop
on
JOCTUKEHHUS OLeHOYHBIE CPENICTBA
HHIUKAaTOpa
KOMIIETCHLINU

OIIK-1 - Cnoco6eH pemaTth 3a1a4u NpodeccHoHATbHOM AeITeJIbHOCTH HA 0OCHOBE HCMOJIb30BaHUS
TeOPeTHYECKHX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX H TEXHHYECKHX HAYK, a TAKKe




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

MAaTEMATHIECCKOI0 ammaparta

OIIK-1.1

Onpenensier
XapaKTePUCTHKH
(buzmueckoro u
XIMHYECKOTO TIporiecca
(sBICHMS),
XapaKTepHOTO IS
00BEKTOB
npoQeCCUOHATBHOM
JSSITeIbHOCTH, Ha
OCHOBE TCOPETUUCCKUX
1 9KCTICPUMEHTAIBHBIX
HcCche0BaHuM

1. ®opMyTHUPOBKHA OCHOBHBIX TEOpEM (CBOMCTB, TPU3HAKOB
M3yYaeMbIX TOHSATHI, HEOOXOIMMBIE M JOCTATOYHBIE YCIOBHS) B
M3y4aeMBbIX pa3zienax Kypca.

2. MeTozsl pacKphITHSL HEONPEAEIEHHOCTEHN, BBIICHEHUS
HEMPEPHIBHOCTU (PYHKIMH OJHON MePEeMEHHOM.

3. AnropuT™ npuOIMKEHHOTO BBIYHCICHUS (PYHKIMH C
nmoMoIpio muddhepeHnnana; HamucaHus ypaBHEHUS
KacaTeNbHOH MPsAMOi (TTOCKOCTH).

4. AITOPUTM TIOTHOTO HCCIeTOBaHMs (PYHKITH.

5. MeTonbl BRISCHEHUS KJIACCOB MHTEIPUPYEMBIX (DYHKIINH, a
TaK)Ke METO/bl HHTETPUPOBAHUS OCHOBHBIX KJIACCOB (DYHKITHIA.

TeopeTuueckue BONPOCHI IS 3a4eTa M IK3AMEHOB
1 kypc 3umMHsS ceccust

CkanspHoe MPOM3BEICHUE IBYX BEKTOPOB M €r0 CBOICTBA.
BexropHoe npousBeieHNe ABYX BEKTOPOB U €ro CBOMCTBA.
CMmernaHHO€e IPOU3BEICHIE TPEX BEKTOPOB U €0 CBOMCTBRA.
OcHOBHasiT uAed AaHaJUTUYECKOHl TeoMeTpHH, IpHMEHEHHE
BEKTOPHBIX IIPOU3BEIACHUMN.

5. Tlpsmas Ha mIockocTH. Pa3nuuHble BUAB ypaBHEeHHH MpSAMOM Ha

TUIOCKOCTH.

6. VYrox Mexmy NmpsAMBIMH Ha IUIOCKOCTH. PaccTostHMEe OT TOYKH 10

IPSIMOH Ha TJIOCKOCTH.

OIUIIC U €r0 CBOWUCTBA.

l'umep6oa u eé cBoMCTBA.

[Mapabona u e€ cBOHCTBA.

10. IInockocTs B  MPOCTPAHCTBE.

IUIOCKOCTH B TPOCTPAHCTBE.

11. Vron MexIy MIOCKOCTAMHU. PacCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH.

12. TIpsimasi B pocTpancTBe. Pa3nuyHble BUIbI YpaBHEHHI MPSIMO B
MIPOCTPAHCTBE.

13. B3zanMHOe pacrooKeHHe MIOCKOCTH U MPSIMO B TPOCTPAHCTBE.

14. TloBepXHOCTH BTOPOT'O TOPSI/IKA.

15. KpwuBast B mpoCTpaHCTBE.

16. ®ynukius. Criocoos! 3amanus. O6nacts onpenencHus. OCHOBHBIE
JJIeMeHTapHble (GYHKIMH, UX CBOMCTBA, rpaduky.

17.TIpenen pynkunu B Touke. [Ipenen pyHKIuM B OECKOHEYHOCTH.
OHOCTOPOHHME TIPEIEIIbI.

18. BeckoneuHo Malibie U OECKOHEYHO Ooubline QyHKIUH, CBSI3b
Mexay HUMH. CBo¥cTBa OECKOHEYHO MAJIBIX (OYHKITHH.

19. Teopemsl 0 nipenenax. PackpbiTie HEONPEAEICHHOCTEH.

20. 3ameyaresbHbIC PEICIIBL.

21. CpaBHeHHE OECKOHEUHO MajbIX QYHKIMH. DKBUBAICHTHbIE
OeckoHeuHO Majible (PYHKIMH 1 OCHOBHBIC TEOPEMBI O HUX.
IIpuMeHeHre K BBIYHMCICHUIO IPEAETIOB.

22. HerrpepbiBHOCTh hyHKIMH B TOUKe. TOYKH pa3pbiBa U UX

PN PE

© N

Pasnuunble BuUABl ypaBHEHUN




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

KiaccupuKarys.

23. [IponsBomHast QyHKINH, €€ TCOMETPHUSCKIH U PU3MIECKUIT
CMBICII.

24. YpaBHeHUs KacaTeIbHON M HOPMaJIH K KPUBOM.
JuddepernnpyemMocTs QyHKINH B TOUKE.

25. [Ipon3BotHAsI CyMMBI, Pa3HOCTH, IIPOU3BEICHUS, YACTHOTO
¢yaxauit. [IponsBogHas coXHOH 1 00paTHON (HYHKIHH.

26. lnddepeHnppoBanne HESIBHBIX M TAPaMETPHUYECKU 3a/IlaHHBIX
¢ynkumii. Jlorapupmuyeckoe auddpepeHupoBaHme.

27. I1pon3BoTHBIE BHICIIUX ITOPSAKOB.

28. Muddepennuan ¢pyHkumu. I'eoMeTpudeckuii cMbICT
muddepenunana. OCHOBHBIE TeOpEMEI 0 AU depeHIaIax.

29. Ilpumenenune nquddpepeHnmana K npuOIHKESHHBIM BEIYHCICHHSIM.

30. OcHoBHEIE TeOpeMbl TU(GEepEeHIHATHHOTO HCYHCICHUS: Pos,
Jlarpanxa u Komn.

31. IIpasuio Jlonmrass.

32. YcnoBust MOHOTOHHOCTH (PYHKITHIA. DKCTPEMYMBI (D YHKITHIA.
Heobxoanmoe 1 1ocTaTogyHOE YCIOBUSI SKCTpeMyMa (pyHKINH.

33. Haubonpniee 1 HanMeHpIIee 3HAYCHUS (PYHKIIUN HA OTPE3KeE.

34. Beimykiocts rpaduka ¢pyskiuu. Toukn neperuda. Heooxonumoe u
JOCTaTOYHOE YCIIOBHS TOUYEK Ieperuda.

35. AcuMnToTHI rpaduka GyHKIHH.
1 kypc JeTHsAsA ceccus

36. IlepBooOpas3Has. HeompeneneHHBI WHTETpal W €ro CBOICTBA.
Tabnua OCHOBHBIX HHTETPAJIOB.

37. OCHOBHBIE METOJbl HMHTETPUPOBAHMS: 3aMEHA IEPEMEHHOH H
WMHTETPUPOBAHNUE 110 YACTSIM.

38. OmnpeneneHHBIH MHTErpall KaK IpeJiesl HHTETPAIbHON CyMMBI, €To
CBOWCTBA.

39. ®opmyna Herotona — JleitOuuma. OCHOBHBIE CBOICTBa
OIIPEJIETIEHHOTO HHTETpara.

40. BpluncieHUe ONpeNeNICHHOTO MHTerpaia (3aMeHa IepeMeHHOI,
MHTETPUpOBaHUE TI0 4YacTiaM). VIHTerpupoBaHHe 4YETHBIX U
HEYeTHBIX (YHKIHI B CHMMETPUYHBIX TIpejieliax.

41. HecoOCTBeHHBIC HHTETPAIEL.

42. T'eomeTpuueckne n (PU3NYECKHE TIPUIOKEHHUS OMNPENEICHHOTO
MHTETpaa.

43. O6nacts onpeneneuus OHII. [Ipenen, HenpepriBHOCTE. CBOlicTBa
(hyHKIMI, HEIPEPBIBHBIX B O'PAaHUYCHHON 3aMKHYTOH 00J1acTh.

44, YacTHble TPOU3BOIHBIE MEPBOTO IOPAAKA, MX T€OMETPHUECKOE
HCTOJIKOBAHHE.

45. YacTHBIE TIPOU3BOHBIEC BBICIITNX HOPSIIKOB.

46. [uddepeHuupyeMocTb W MONHbIH anddepeHunan (QyHKIUH.
WuBapnanTHOCTH (DOPMBI TOTHOTO JuddepeHnnaa.

47. Tlpumenenue moxHOrOo auddepeHnnara K HPUOTIHKEHHBIM
BeryucieHuAM. JuddepeHnnanst BHICIINX MOPSIIKOB.

48. TIpousBoaHas cnoxxHoil pyHKkuuu. [ToHas npon3BoIHas.

49. [uddepeHunpoBanue HESBHONW QYHKIINH.

50. KacarenpHast INIOCKOCTh U HOPMaJIb K IOBEPXHOCTH.

51. Dkcrpemym ¢GyHKOUM JABYX TepeMeHHbIX. HeoOxomumoe wu
JIOCTaTOYHOE yCIIOBUE IKCTPEMYMA.

52. HauGonbliee ¥ HauMeHblllee 3HaueHUS (QYHKIMH B 3aMKHYTOW
obnactu.

2 Kypc 3UMHSA cecCHsl

53. duddepenumanbuple ypaBHEHUS: OCHOBHBIE MOHSTHS. 3ajayH,
npuBOASIIME K TU(depeHIHaTbHBIM YPaBHEHHSIM.
54. Teopema CymIeCTBOBAaHMS M  €JMHCTBEHHOCTH  PEIICHHS




Kon
WHIMKATOPa

Wunukarop
TOCTHKCHUS
KOMIIETEHIIUN

O11eHOYHBIE CPEICTBA

i depeHInansHOTO ypaBHEHHS.

55. VYpaBHeHHUs ¢ pa3messIomUMICS epeMeHHBIMHA.

56. Onmuoponusie quddepeHnnanbHbIe ypaBHEHNS | IOpsiIKa.

57. Jluneiinsie ypaBHeHus. Y paBHeHUs beprymmm.

58. VYpaBHeHue B monmHBIX qudQepeHnratax.

59. Muddepennmanpaple ypaBHEHHUS BBICIINX ITOPSIIKOB: OCHOBHBIE
TOHSTHUS.

60. YpaBHeHUs, IOIYCKAIOIIUE NOHIKEHUE MOPSIIKA.

61. Jlunelinble nuddepeHnraIbHbIe YPaBHEHHS BBICIINX MOPSIKOB.
Wuterpuposanue JIOAY ¢ nocrosHHbIME KO3 dHULIICHTaMU.

62. Jluneiinple HeomHoponuele /1Y. Crpykrypa oOIIero peueHus
JIHAY.

63. OneMeHTHl KOMOWHATOPHKH:  IIEPECTAHOBKH,  pa3MELICHHS,
COYeTaHusl.

64. OCHOBHBIE MOHATHS TEOPUH BEPOSITHOCTEN: UCIIBITAHHUE, COOBITHE,
BEPOSATHOCTH COOBITHSI.

65. JleiictBust Hax coOBITUSIMU. AnreOpa COOBITHH.

66. TeopeMmbl CIIOKEHUSI U YMHOYKEHHS BEPOSTHOCTEH.

67. BeposiTHOCTD NOSIBIICHHS XOTSI OBl OZJHOTO COOBITHSI.

68. ®opmya momHOM BepoaTHOCTH U popmyna baiieca.

69. Cxema bepnymmn, hopmyna bepHynmn, HauBeposITHe#HIIee YUCIO
MOSBIICHUH COOBITHS 4 B cxeme bepHymm.

70. TIpubmmxennsie GopMyisl B cxeme bepHymm.

71. JluckperHas ciydaiiHas BeIWYMHA M CIIOCOOBI €€ 3aJaHMA.
OyHKIMS pacrpeneacHus.

72. MaTteMaTHYECKOe O)KUIaHUE AUCKPETHOM CIAyYaliHOW BEJIMYUHBI U
€ro CBOMCTBA.

73. Jlucniepcusi JUCKPETHOH cilydaiiHOW BEJMYMHBI U €€ CBOWCTBA.
CpenHee KBaJIpaTH4eCKOe OTKIIOHEHHE.

74. HempepoiBHast cioydaiiHas BennuuHa. CBOWCTBA  (YHKIUH
pacmpeseneHus.

75. TIIOTHOCTH BEPOSATHOCTH HENPEPHIBHON CITyIaifHON BETMYUHEI U €&
CBOMCTBA.

76. UncnoBble XapaKTEPUCTHKN HENPEPHIBHBIX CIyYalHBIX BETUUHH.

OIlK-1.2

Ucnons3yer
TEOPETUIECKUE OCHOBBI
TEXHUUYECKUX HAYK IS
MIPUMEHCHUS
MHHOBAIIMOHHBIX
TEXHOJIOTUH Ha
peabHBIX
CTPOHTEIBHBIX
00BEKTOB

Ilpumepnule 3a0anus u 3a0ayu
3aganue 1. CocTaBpTe ITOPUTM PEUICHUS .. ... 33]1a4H.
3apaua 2. Beruucnure npenen no npasuiy Jlonurans

arcsin(2x —4)

lim :
X—>2 x2 —4

3apanne 3. ChopmynupyiiTe HEOOXOAUMOE YCIOBHE IKCTpEMyMa

(yHKIIMM  OJJHOW TIEpeMEHHOM.

3agaua 4. KakoB reoMeTprUYeCKUil CMBICI ONPEIEeIEHHOr0 HHTErpaia
OT JaHHOW ()YHKIIMU B TAHHOM HHTEPBAJIC B ICKAPTOBOU CHCTEME
KoopauHat?

Hpumepnble npakmu4eckue 3a0aHUA 011 IKIAMEHOB U 3a4ema:




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

1. JlaHbI KOOPANHATHI BEPIIMH THUPAMUJIBI ARAA, :
A(LE6), A (221), A(-L0D), A (46-3)

1) nnunHy pebpa Ak ;  2) yros Mexny pedpamu Ak u A1A4

Haiitn:

3) yrox MexIy pedpom Ah U TPaHBIO Al ;  4) wiomanp
rpaHu AR ; 5) 00beM nmupamuIbL.

2. 2. B tpeyromphuke ¢ Bepumuamu A(2,1), B(5,3), C(-6,5)
HAWTH IIIMHY BBHICOTHI U3 BEPIIUHBL A.

3. 3. Hammcatp KaHOHHYECKHE U TApaMETPUICCKUE YpaBHEHHUS
npsMOH, ipoxosiiei yepe3 Touku M(2,1,-1) u K(3,3,-1).

4. 4. CocraBuTh ypaBHEHHE IUIOCKOCTH, IPOXOASIIEH uepes3
touku A(1,0,2), B(-1,2,0), C(3,3,2).

5. 5. Jloxa3ats, 4TO IpsAMble NapaIeabHbI:

X+y—-z=0

x+2 y-1 z
3 __2 _II/I X—y—52—8:0
6. Beiuncnute npeaensl:

4 . —

a) lim . . .
+ 2X x—0 COS X — COS” X x—>3 x—3

x>0 X + 3X

4x—x?

d
7. Hatigute d_y st GyHKOuMi: a) Yy =e . 0)
X

X =ctg2t,
y = In(sin 2t).

8. HaiiTu HeonpeaeNéHHbIA  MHTETPaL: a) Isin 3x-cos 5xdx , 6)

| L-cosx_ . ») j(2x+5yewx
(x —sin x)?

V20
_[ xdx .
2 \/x2+5

10. Haiitn myomans QUrypbl, OTrpaHHUYEHHOW JIMHUSIMH:

9. BeIYHCIIUTD ONpe/IeICHHbI HHTETPa

x=4, y*>=4x

11. Haiitu 1 nocTpouts 06sacTh onpeeneHus GyHKunu
U=,9-x*-y> +(x—-y)®

12. Haiitu mnonublii  auddepeniman  GyHKIHUHA:

z=x3Iny —sin2xy.

13. HaiiTh dYacTHbIE TNPOHM3BOJAHBIC TEPBOTO MOPSIAKA (QYHKIIUH:




Wunukarop

Kon
JOCTHKECHHUS OrneHOYHBIE CpeACcTBa
WHIUKATOpa
KOMIIETEHIINN
2,,3 I
z=5x"y’ +In(x+4y).
14. HammncaTs ypaBHEHHE KacaTeIbHON TNIOCKOCTH M HOPMAJIHX K
2 2
moBepxHOCcTH 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 pemeHne audGpepeHnraIbHOoro ypaBHeHNS
" ’
y' +y =e?
17. Ilpu noctaBke ¢ 3aBoja Ha 06a3y 1000 paguonpueMHHUKOB, Y 55
BBIIIIY U3 CTPOs JlaMIibl. HaliTH BEpOSTHOCTB TOTO, UTO B3AThII
HayJady MIPpUEeMHHK OyJeT HCIPaBHBIM.
18. [IpuHMMaeM BEpPOSITHOCTH POXKICHUS MalIbuMKa U JIEBOYKH
paBHbIMU. HaliTi BEposTHOCTB TOTO, UTO cpeau 10 HOBOPOXKIEHHBIX 6
OKaXYTCS MaTbYMKAMHU.
19. JlaH 3aKk0H pacnpe/eneHns JUCKPETHON CITydailHOW BETUUUHBL:
Xx: | 110 | 120 | 130 | 140 | 150
p: | 01(02]03]02]02
BBIUUCIIUTH €€ MaTeMaTUIeCKoe OXKHUIaHNe, TUCTIEPCHIO U CpeIHEee
KBaJpaTHUECKOE OTKJIOHEHHE.
OIIK-1.3 Pemaer Ilpumepnule npakmuueckue 3a0anus
WH)KEHEpHBIE
3a7aun ¢ nomompio | 3aAanue 1. Cucrematnsnpyiite 1 0600LIHUTE BCE KIHOUCBBIC IIOHATHS U
MareMarnueckoro | TPMEMBI PElIEHUs TUIIOBBIX 3a]a4 1o TeMme «[IpousBogHas» u
anmapara «[IpumeHeHne TPOU3BOIHOM MIPU HCCIeJOBaHUH (QYHKINHY. PesynpTaT
BEKTOPHOI odopmure B BUJE TAOIMIBL.
anreOpel, N .
N 3apaua 2. /Ina pemreHus 3a1a4un cAETANTE CXeMAaTHIECKUH YepTexX U
AQHATMTHYECKOH
moJryyuTe GyHKIMOHAIBHYIO 3aBICHMOCTH 110 YKa3aHHUIO K 3a/1a4e.
reoMeTpuu u N .
Hatigure obmacTh onpeeneHus 3Tol GYHKIIUU TI0 CMBICTY 3aJIa4H.
MaTeMaTHYEeCKOTO N
S Brruucnure 3HaU€HUs 3TOH (QYHKIMH IIPH TPEX Pa3INYHBIX 3HAUCHHAX
aprymenTa. Mccnenyiite GyHKIHMIO Ha HAaMOOJIbIIee U HANMEHBILIEE
3HaueHMs1. OTBEThTE HA BOIIPOC 331a4H.
OIK-1.4 Permacr «Ceuenue TOHHENS UMeeT (OPMY ITPSIMOYTOJIbHUKA, 3aBEPIICHHOTO
TeopeTHuecKHe nonykpyroM. [lepumetp ceuenus 18 m. IIpu kakoM paauyce noiykpyra

3371241 B 001aCTH
TEIUIOTEXHUKH,
THIPaBIHKH,
TemIoMaccoooMeHa,
HCTIONB3YS
(hyHIaMeHTaIbHBIC
3HAHUS

IUIOIA/Ib CeueHHUs OyIeT HanOoIIbIIei?»

O603HaYbTe PagUyC TOTyKpyra depe3 | ¥ BBIpasuTe UIOmans

ceuenns kak pynkmmio or 1 S =S(r).

3apanme 3. Ha xaxoii BeICOTe I HaJ IEHTPOM KPYIJIOTO CTOJIA pajuyca a
CJIeZlyeT MIOMECTHUTD JIaMITy, YTOOBI OCBEIICHHOCTh Kpasi CTOa ObLIa
HanOompiei? (CaMOCTOSITENBHO TPOAHATU3UPOBATH - 3HAHUS, METOIBI




Kon
WHIMKATOPa

WNunukaTtop
JOCTHXKEHUS
KOMIIETCHIINU

O11eHOYHBIE CPEICTBA

KaKoro paszieila MaTeMaTHKK HOTPeOYIOTCSI ISl pELICHUs JAHHOK
3a/1a49M).

Ilpumepnule npuknaonsie 3a0auu u 3a0anus

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

3apaua 1. [IpoBepurts, gexaT JIU TOUKU

C(2;2;3) (10;14;17) N
T i DU0;14;17 B OJTHOH INIOCKOCTH.

3apaua 2. [Ipu nocTpoeHUN BUCSIUEro MOCTa yepe3 peuky «Tuxas» u

BBISICHEHHH Ha/IeKHOCTH COOPYIKEHHsI, CTYACHTHI CTpOHOTpsiAa

CTOJIKHYJIMCh C peIICHUEM CIIeAYIOIIEeH 3a1aun:

Tpoc, moaBEIICHHBIH 3a Ba KOHIIA HAa OJMHAKOBON BBICOTE, HMECT

dhopMmy nyru napadosbl. PaccTosiHre MeX Ty TOYKAMH KPETJICHUS PAaBHO
24 m. I'myOuna poruba Tpoca Ha PaCCTOSIHUU 3 M OT TOUKU KPEIUICHHUS
paBHa 40 cM. OnpenenuTh TyOuHY Mporuda Tpoca mocepeIuHe MEK Ty

KPCIUICHUAMU.
" F=(125)
3apaua 3. Haiitu paGoTy cuibl 3JIEKTPOCTATUYECKOTO
TOJIA, TI0 TIEPEMEIIECHHIO AIIEKTPHUIECKOTO 3apsaa U3 TOUKH
M, =(0; 4; 2) bty Mo = (4,7, 4).
. X—COSX
lim ———

3aganme 4. [ToxaxuTte, uro mpenen *>* X+C0SX ge MOXKET OBITH
BBIYHUCIICH 10 nipaBwiry Jlomuramns. Halioure 3ToT ipeaen IpyruM
CII0COOOM.

3aganue 5. 3aBUCUMOCTD ITyTH OT BPEMEHU NPU IPSIMOIMHEHHOM
1, 2
JIBUKEHHH TOUKH 3a/1aeTcsl ypaBHennem S =—1° +2t° —3,rne S-

nyTs BM,a [ Bpems B c. BeIuucinTe €€ CKOPOCTh U YCKOPEHHUE B

Mowment Bpemenn { =4C .

2
3anauva 6. K rpaduxy ¢pyHximu f [Y) =3ox B €r0 TOYKe C abciuccon

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

00pa30BaHHOTO KacaTeNbHOM U OTPe3KaMH, OTCEKaeMBIMHU €10 Ha OCSX
KOOpJIMHAT.

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

s(t) = Asin(wt +¢@,)

MpeCTaBIseT COO0M CHHYCOUITY: ,Tne 4, g,

U @ — U3BCCTHBIC YHCJIa.

OnpenenuTs yroja HakKJIOHa K TOPH30HTY IIOCETHUTEIIS aTTpakiuoHa /. B
MOMEHT BpeMeHH 1; ero ABMKEHUS 10 3TOMY OTPE3KY.

3ananue 8. [logymaiite, ¢ MOMOIIBIO CPENICTB KAKOTO pas3ziesa
MaTEeMaTHKH MOYKHO PEINTh CIETYIONIYIO 3aady.




Munukato
Kon A p

JOCTHKEHUS O11eHOYHBIE CPEICTBA
WHIUKATOpa

KOMIICTCHIINTH

«J11s1 yOOpKY CHera Ha yJIHIax TOpOAa HCIIOIb3YIOTCS

cHeroyoopodHsie MammuHbl. OHU paboTaloT B TEUCHHUE CBETIIOTO

BPEMEHH CYTOK C 6 10 18 9acoB ¢ MOCTOSHHON CKOPOCTBIO YOOPKH

cuera 400 (m*/4). I3MeHeHre 06beMa CHETa, BBINAJAIOMIEro Ha YIAIIBI

ropoja B ropojie B TEYCHHE CyTOK, MOXKHO OIIMCATh yPaBHEHUEM

ds 2

— =120 - 51, g

dt ()
rae

— 00beM cHera (B M3), BBINABILIETO 32

BpeMs t (B yacax), 0£2£24. B yomenr Bpemenu’ = 0 pa yaHLax

ropona uexut 1000 M° cHera. YCTaHOBUTE COOTBETCTBUE MEXAY
S(t)
BpeMeHeM { 1 00beMOM CHera, JIeXKAIIEro Ha YIIUIaX ropoaa »

CocTaBbTe MaTEMaTUYECKYIO MOJIENb STOW 3aJ]auM U PEIIuTe e€.

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

ITpoMexyTOUYHAsT aTTECTAIUS 10 JUCIUIUTHHE «MaTeMaTHKa» BKITIOYaeT TEOPETHIECKHE BOITPOCHI,
M03BOJISIFOIIME OIIEHUTh YPOBEHDb YCBOCHHsI O0YYAIOIIUMHUCS 3HAHUM, U MPAKTHUCCKUC 3aTaHUs,
BBISBIISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMECHUH U BIaJICHUH, TPOBOJUTCS B (popMe 2 IK3aMEHOB U B
¢dopme 1 3ayera.

DK3aMeH 110 IaHHOW AMCIUIUIMHE POBOIUTCS B YCTHOH OpPME 110 SIK3aMEHAIIMOHHBIM OUJIeTaM, KaXK bl
U3 KOTOPBIX BKJIIOYAET 1 TEOpETUUYECKUN BOIIPOC U TPU MPAKTUUYECKUX 3aJaHUs.

Iloxa3zaTenu u KPUTECPUH OLICHUBAHUSA 3a4eTa:

- JUTS CAaY U 3a4eTa 00y4Jaronuiics mokaseBaet copmupoBaHHOCTh kKommieTernnmu  OIIK-1; T.e. ctyaeHT
JIOJIKCH MOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEICHUS ¥ 00bICHEHUS MH()OPMAIIUH, HHTESIICKTYaIbHbIC
HABBIKYU PENICHUS 3a]1a4;

- 3a4eT He CAAH, eCJIM pe3yabTaT 00yUeHUs He JOCTUTHYT, O0yJaloIuiicd HEe MOXET [TOKa3aTh 3HAHHS Ha
YPOBHE BOCITPOU3BECHUS U 00BACHEHHS HHPOPMAITUH, HE MOXKET MMOKa3aTh MHTEIUICKTYaJIbHbIC HABBIKH
pelIeHus MPOCThIX 3ajad.

IToxa3zaTenu n KPUTECPUH OLICHUBAHMSA IK3aMeEHa:

— Ha OIEHKY «OTJINYHO» (5 6anoB) — 0OydJaronuiicss IEMOHCTPUPYET BBICOKHH YPOBEHB
c(hOpMHUPOBAaHHOCTHU KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U INIyOOKOE 3HaHUE yueOHOTro
MaTepHaia, CBOOOIHO BBINOJIHSIET IPAKTUUECKUE 3aJaHus1, CBOOOIHO ONEpUupyeT 3HAHUAMH, YMEHUSIMH,
MPUMEHSET UX B CUTYAIHSIX TOBBIIIEHHOM CII0KHOCTH.

— Ha OIEHKY «X0opomo» (4 6anna) — 00yJaromuics 1eMOHCTPUPYET CPETHIHN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETCHITUM: OCHOBHBIC 3HAHUSI, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIbHbIC OIINOKN, HETOYHOCTH, 3aTPYAHEHHS IPY aHAJTUTUUECKUX ONEPalHsX, IEpeHOCce 3HAHUI
Y YMCHUH Ha HOBbIC, HECTAHAPTHBIC CUTYAIINH.

— Ha OLICHKY «YIOBJIETBOPUTEIbHO» (3 Oasuia)— 00y4aloUIuiicsi IEMOHCTPUPYET MOPOTOBBIA yPOBEHB
c(OpPMHUPOBAHHOCTH KOMIICTCHIIMH: B X0/I¢ KOHTPOJIBHBIX MEPONPHUSTHI JOITyCKAIOTCS OLINOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYarOIIUICS NCTIBITHIBACT




3HAYUTENbHBIC 3aTPYAHECHUS IIPH OTIEPUPOBAHIY 3HAHUSAMHU M YMEHHUSIMH TIPH UX TIEPEHOCE Ha HOBBIE
CUTYaIUH.

— Ha OIICHKY «HeY/AOBJIETBOPUTEIbHOY (2 6aria)— oOyyarommiics AeMOHCTpUpYeT 3HaHus He 0oiee 20%
TEOPETHUYECKOT0 MaTepHaa, JOIMyCKaeT CYIIECTBEHHBIC ONIMOKH, HE MOXKET TIOKa3aTh MHTEIICKTYaIbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a]]a4 WM HE MOXKET MOKa3aTh 3HAHMS JJaKe HA YPOBHE BOCITPOU3BEICHUS H
00BsIcHeHHS HHPOPMAITHH.

— Ha OIEHKY «HeyA0BJeTBOpHUTebHO» (1 6amT) — oOydaronuiicst He MOXKET ITOKa3aTh 3HAHUS Ha YPOBHE
BOCHPON3BE/ICHHS U 00BsICHEHNS MH(OpMALUK, HE MOXKET OKA3aTh HHTEIUICKTyaTbHbIC HABBIKH PEIICHUS
MPOCTHIX 3a/1a4.



