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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoit MaTeMaTuku U HUHPOPMATHKU

IIporokomor 20 . Ne
3aB. kadenpoii C.N. Kaguenko

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kadgeaper [IpuknaaHoit MaTeMaTuku U UHPOPMATHKU

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.J. Kaguenko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U UHPOPMATHKU

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.A. Kaguenko

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTUKu U UHPOPMATHKU

[Ipotokom ot 20 . Ne

3aB. kadeapoii C.H. faz[quKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

HensiMmu ocBOeHHSA AMCUMIUIMHBI (MOAyms) «MaremaTuKa» SBISIOTCA: O3HAKOMHTD
00y4aeMbIX C OCHOBHBIMM TIOHSATHUSIMA W METOAAMHU BBICIICH MaTeMaTUKH, CO3/1aThb
TEOPETUYECKYIO U MPAKTUYEC-KYyI0 0a3y MOATOTOBKH CIIECLUAINCTOB K I€ATEIbHOCTH, CBA3aHHON
C HCCIIEZIOBaHUEM, Pa3pabOTKON M TEXHOJIOTUSIMH MPOIECCOB MOIYUYEHHS] METAJUIOB M CIUIABOB,
METAIMYECKUX  M3AeNuil  TpeOyeMoro KauecTBa, UM OCHOBAHHBIX Ha INPUMEHEHHH
MaTEeMaTUYeCKOro aHAIN3a U MOJCIUPOBAHUS.

2 MecTo THCHHUIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

Jucuunnuaa MaTemaTrka BXOJUT B 6a30BYIO YacTh Y4eOHOTrO IIaHa 00pa30BaTeIbHOM
IIPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Maremarturka B 00beMe o0111eii 00pa30BaTEIHbHOM IIKOJIHI.

3Hanus (YMEHHs, BIAJICHUS), OJYyYCHHbIE NMPH M3YyYCHUU TAHHOM IUCIMILIMHBI OymyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

AHanu3 yucioBoit uHpopmMaIun

MatemaTruueckas CTaTUCTUKA B METAJLTyPIUH

dusuka

dusnyeckas XuMus

MexaHn4eckre CBOMCTBAa MaTEpUaIOB

O06paboTka IKCIEPUMEHTAIbHBIX JAHHBIX

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbTate ocBoeHust nuCHUIUIMHBI (Moayisi) «MaTemaTrukay o0y4aroniuiics: JoIKeH
00J1a1aTh CIEAYIOIIMMHI KOMIICTCHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHT

OIIK-3 TOTOBHOCTBIO MPUMEHSATH (PyH/IaMEHTaJIbHbIE MAaTEMaTUYECKHE,
€CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHbIE 3HAHUS B IPO(PECCHOHATBHON AESITETbHOCTH

3HaThb - OCHOBHbIE MOHATHS TMHEHHON M BEKTOPHOM anreOpbl M aHAIUTHYECKOM
reOMEeTpPUH;

- OCHOBHBIE MOJIOKEHUS TEOPUH MPEAETIOB U HEMPEPHIBHBIX (PYHKIHA,
rpadUKu OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMI U UX CBONCTBA, OCHOBBI
YHMCJIEHHOT'O PEIICHUs TPAHCLEHICHTHBIX YPAaBHEHNUI;

- OCHOBHBIE TEOPEMbI AUPPEPEeHIINATBLHOTO U UHTETPAILHOTO UCUUCIICHUS
GyHKIMN OHOM U HECKOJIBKUX MEPEMEHHBIX, METOIbI U (HepeHIInaTIBHOTO
UCYMCIIEHUS HccleA0BaHNs QYHKINN, OCHOBBI YHCIEHHBIX METOOB
BBIYHCIIEHHS OIIPEIETICHHBIX UHTErPaJIOB;

- OCHOBHBIE THUIIbl OOBIKHOBEHHBIX TU((EepeHIIMATbHBIX YpaBHEHUH U
METOJIbl UX PELICHMUS;

- OCHOBHbBI€ TIOHATHS TEOPUH BEPOATHOCTEH U MaTEMAaTUYECKOM CTaTUCTUKH.




VYmeTb

- pelaTth 3aa4u M0 U3y4aeMbIM TEOPETHUECKUM pa3fiesiaM;

- CAMOCTOATENBHO U 000CHOBAHO BHIOMPATh METOIBI M CITIOCOOBI PeILICHHS
3a/1a4, CBSA3aHHBIX C JIMHEHHOW U BEKTOPHOM anreOpoid, aHaTuTHIECKOM
Ir€OMETPHUEH;

- CaMOCTOSTEIbHO U 00OCHOBAHO MPUMEHITh METO/IbI T PepeHInanIbHOro
WCUMCIICHUS JITIs1 UCCIIeIOBaHUS (PYHKIUI OAHOM U ABYX NEpEMEHHBIX (B
TOM YHCJI€ Ha IKCTPEMYM, MIOBEJICHUE HA IPaHulle 00IacTH 3aJaHus U T.11.);
- BBISIBJIATB, CTPOUTH U PEIIaTh MATEMaTHUYECKUE MOJIETH MPUKIIATHBIX
3azady;

- 00cyk/1aTh criocoObl 23PGEKTUBHOTO PEIICHHUS 3a/1a4.

Bnanets

- IPaKTUYECKMMHU HaBBIKAMH HCIOJIb30BAaHNS MATEMAaTHUECKHUX ITOHATUH 1
METOJI0B (M3y4aeMbIX pa3J/ieJI0B MaTEMATUKH) IIPU PELIEHUH NTPUKIaIHbBIX
3ajay;

- crioco0amMu OLIEHUBaHUS 1€J1€CO000Pa3HOCTH BbIOOpa METO/1a PELICHUS
YHCIIEHHOH 3a/1a4u;

- crioco0amMu OIIEHKH JIOCTOBEPHOCTH M 3HAYMMOCTHU TIOTYIEHHBIX
PE3YNIBTaTOB CTATUCTHYECKOH 00pPabOTKH JaHHBIX.

OIIK-4

CIIOCOOHOCTBIO COUETaTh TEOPUIO U MIPAKTUKY JUISl pELIEHUS] NHKEHEPHBIX 3a]a4

3HaTh

- OCHOBHBIE TEOPETUYECKUE TI0JI0KEHUS U3Y4aEeMBbIX Pa3/1€JI0B MATEMAaTUKHU:
JIMHEIHON U BEKTOPHOM anredpbl, aHaITUTUUECKON Tr€OMETPUH, TEOPUU
IIPEJENIOB U HEMPEPBbIBHBIX (DYHKIIHMI, OCHOBHbIE TEOPEMBbI
mQQepeHIMaTbHOTO U HHTETPATBHOTO HCYUCITICHUS (YHKIIMNA OJTHON H
HECKOJIbKUX MEPEMEHHBIX, METO/1bI TU(PPEPEeHIINATBHOI0 HCUHCICHUS
uccleToBaHus (PYHKITHIA, a TaK)Ke CIIOCOOBI M TPUEMBI TPUMEHEHHS UX K
PELIECHUIO TUIIOBBIX MPUKIIAJHBIX 3a1a4

- OCHOBHBIE THITbI OOBIKHOBEHHBIX U (PEepeHIATBHBIX YPAaBHEHHIA 1
METO/BI UX PELICHUs, U OCHOBHBIE MaTEMAaTHUECKUE MOJIEIH IIPOLIECCOB,
OIMCHIBAEMBIX TU(PPepeHInanbHbIMU YPaBHEHUSIMU;

- OCHOBHBIE TIOHATHUS TEOPUU BEPOATHOCTEN U MATEMATUYECKOM CTATUCTUKHU
1 UX IPUMEHEHUE MPU PEIICHUH MCCIEA0BATENbCKUX 33/1a4

YMmern

- 00cykaaTh coco0bl 3PPEKTUBHOTO perieHus TuddepeHaaTbHbIX
YPaBHEHUH U UX CHUCTEM;

- onpeaeATh 3 (PEeKTUBHOCTh PEIIEHUs 3a/1a41, TOJTYYEHHOTO C ITOMOUIbIO
YHCIICHHBIX METOJIOB;

- pacnio3HaBath 3((HEeKTUBHBIE PE3yIbTaThl 00PAOOTKH IKCIIEPUMEHTABHBIX
JaHHBIX OT HE3(PPEKTUBHBIX

BrnaneTs

- HaBbIKaMU IMMOCTPOCHUSA U PCIICHHUA MAaTCMATHUYCCKUX MOI[CJ'IGI\/JI
NPUKIJIAJHBIX 33/1a4;

- HaBbIKaMHU 00001IEHNS pe3yIbTaTOB PELIEHUS, pE3yJIbTaTOB 00pabOTKH
CTaTUCTHYECKOTO IKCIIEPUMEHTA;

- crocobamu OLICHNBAaHUA 3HAYUMOCTH U HpaKTI/I‘IeCKOI\/II IPpUTroJHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyA0EMKOCTh JUCITUIUIMHBI COCTaBIsAeT 12 3a4eTHBIX equHuI 432 akaj. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 230,8 aka. 4acos:
— aynutopHas — 221 akaj. 4acos;

— BHeaynuTopHas — 9,8 aka. yacoB

— caMocTosiTenbHas padbora — 129,8 akan. 4acos;
— MOJTOTOBKA K Kk3ameny — 71,4 akaz. yaca

d)opMa aTTeCTaluu - 3K3aMCH, 3a4€CT

AynuropHas s
o | xomraxTHAA pabota E = dopMma TEKYILEro
S8 B
g 15 U KOHTPOJISI
Paznen/ Tema 3 (B axaz. yacax) == A y P Kon
g 3 © | camocTosTEeNnBbHOI | ycrieBaeMOCTH U
JUCIUILIAHBI 3 [~ . | xommerenun
@) g £ padoThI MIPOMEKYTOUHOH
Tex 7a0. | mpakt. [ 2 'S aTTecTaluuu
| sam. | sam. |© =
1. Jluneiinas anrebpa
- MMOATOTOBKA K
MIPAKTHYECKOM
p Y ITposepka
SAHATHIO, HMHINBHIYaIbHBIX
1.1 Onpenenurenu u - BBITIOJTHEHHE Y .
3aJIaHUH, OIIK-3,
MaTpPHILIBIL. Ob6patHas 4 421 | 8,3 TECTOBBIX
KOHCYJIbTAIIUH 110 OIIK-4
MaTpuila. PaHT MaTpHIIBL. JIOMAIIHUX
N pewenuto 13 u
3amganuii Nol
nasl.
«Matpuupl.
1 Onpexpenurenny
- IOATOTOBKA K
MIPAKTUIECKOMY ITposepka
. 3aHATHIO, WHANBUAYAIbHBIX
1.2 Cucremsl JIMHEHHBIX N
- BBITIOJTHEHUE 3aaHHi, OIIK-3,
anreOpanveckux 2 2 3
ABHCHM TECTOBBIX KOHCYJBTAIHH 110 OIIK-4
P ’ JIOMAIITHUX pemrenuto 113 n
3amaHuid Ne2 nasi.
«CJIAY»
HWroro no pazneny 6 621 | 11,3
2. BekropHas amrebpa U
AHAJIUTUYECKasi TeOMETPHUS
- MMOATOTOBKA K
[IPAKTHYECKOM
p y [IpoBepka
3AHATHIO, WHIUBHUIYaTbHBIX
2.1 DrneMeHTbI BEKTOPHOM 1 3 3 6 | BvinoiHeHue PI'P s al}{lnﬁ OIIK-3,
anreOpol Nel «Bekropnas 8 ’ OIIK-4
AnreGna 1 KOHCYJIbTAILIUH 110
p pemernto PI'P Nel
aHAJIUTHYECKast
TECOMETPHSD»




- IOATOTOBKA K
MPAaKTUYECKOMY
3aHATHIO,

- BeinostHenue PI'P

Nel «BekropHas ITposepka
anrebpa u MHIUBHAYaIbHBIX
2.2 Amnanutrdyeckas P 4 N OIIK-3,
2 2 3 aHaJINTHYECKast 3aJ[aHHH,
TEOMETPHS Ha IMIIOCKOCTU OIIK-4
TEOMETPHSD) KOHCYJBTAalUH 10
- cocraBiienne | pemenuto PI'P Nel
y4eOHOM KapThlI M0
TeMe (KpaTkast
CHCTEMaTH3aIHS
U3y4EHHOT0).
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO Iposepka
b
MHIUBHAYaIbHBIX
- BpinostHenue PI'P 3a)1a1}{]1/1171
Nel «BekropHas ’
AnreGoa 1 KOHCYJIBTAIlH IO
2.3 Amnanuruuyeckas p pemernto PT'P Nel OIIK-3,
3 311 5 aHaJIMTHYeCKas
reOMETpPHUs B IPOCTPAHCTBE AKP Nel. OIIK-4
TEOMETPHSD»
- COCTaBJICHUE «Marpuiet u
. CJIAY. DnemeHTsI
yueOHOM KapThI M0 .
Teme (kpaTKas AQHAINTHIECKON
rEOMETPHI
CHCTEMaTH3AIHS i
U3Y4EHHOTO).
Hroro no pazneny 8 8/11 14
3. BBenenue B MaTeMaTHUYECKHHA
aHaNu3
- MOJITOTOBKA K
MPAKTHIECKOMY
3aHATHIO,
31 Tpenen - BeinosiHeHue PI'P [IpoBepka
Ne2 «IlIpenen. WHAUBHUIYAJTbHBIX
[IOCJIEN0BATEILHOCTH. . OIIK-3,
. 8 8/41 8 | HenpeprIBHOCTBY, 3aJaHHH,
Tlpenen ¢yHKUMM OOHOIA OIIK-4
HepeMEHHOM - COCTaBJICHUE KOHCYJIbTAIIUH 110
P yueOHO# KapThI 1o | petienuto PT'P Ne 2.
TeMe (KpaTkast
CHCTEMaTH3AIHS
U3Y4EHHOTO).
- OATOTOBKA K
MPAKTUYECKOMY
3aHSTHIO Iposepxka
9
WHIVBHIYaTbHBIX
3.2 HemnpepriBHOCTH - BeinosiHenue PI'P A s J;Zuﬁ OIK-3
GbyHKIMN OJTHOM 2 2 3 Ne 2 «IIpenen. KOHC J'I[lLTa H’H o OIIK 4’
MepeMEeHHOM HemnpepriBHOCTEY, Y -
- cocrapicrme | PELCHHIO PI'P Ne2.
o AKP Ne2.
yueOHOI KapThl IO
TeMe.
Uroro no pazneny 10 10/41 | 11

4.

HUCUYHUCIICHUEC

Huddepenumanbroe
GbyHKIIUM  OHOM

TIepeMEHHON




CaMocrosTenbHas

pabota ¢
JUTEepaTypont —
KOHCIIEKT pa3zzesa
4.1 3apauu, NPUBOISIINE K pasit
N «3agaumu,
MIOHATHIO MIPOU3BOJHOM.
MIPUBOJISIINE K
Onpenesnenue
N TIOHATHIO
NpOU3BOAHON (yHKIMH B N
TIPOU3BOTHOIY, [IpoBepka
touke. JJuddepenuan, ero
N - IOATOTOBKA K KOHCITIEKTA. OIIK-3,
TEOMETPUUCCKHIA CMBICI 4/11
. MPAKTUYECKOMY | KOHCYJIBTAIUH IO OIIK-4
I'eomeTpuueckuit u
N 3aHATHIO, pemennto PI'P Ne3.
MeXaHUYECKUH CMBICIT
. - BeinonHeHue PI'P
IPOU3BOTHOM. [IpaBuna No 3
n(pGepeHIMPOBAHNS 51 N
Anddepentup «IIpousBonHasi.
TabJIMLa IPOU3BOIHBIX.
Brruucnenuey,
- COCTaBJICHUE
yueOHOW KapThl
«I[IpousBoaHAS.
- IOJITOTOBKA K
MPaKTUYECKOMY
3aHATHIO, KOHCYJIbTAlluH 110
4.2  JIuddepenuupopanue - BeinonHenue PI'P| pemenuto PI'P Ne3,
HESBHO 3a[JaHHBIX, Ne 3 IIposepka PI'P Ne3
MapaMeTPUUYECKN 3aJaHHBIX 221 «IIpousBonHas. «IIpousBonHas. OIIK-3,
(hyHKIUH. Beruucnenuey, BerunciieHue», OIIK-4
Jlorapugmuueckoe - COCTaBJICHUE yuyeOHas KapTa
muddepeHIupoBaHue. yueOHOM KapThl | (IPOEKT) 1O TeMe —
«I[IpousBoHas, 3alIuTa
- IOJITOTOBKA K
3amute PI'P Ne3.
- MOJITOTOBKA K
MPaKTUIECKOM
4.3 [IponsBogHBIE u p y Koncynprammm mo
3aHATHIO,
muddepeHnuansl  BBICIIUX pewenuto PI'P Ned.
- BeinosiHenue PI'P
MTOPSIIIKOB. OcHOBHBIE No 4 [IpoBepka PI'P Ne 4
TEOPEMBI N «IIpousBoHas
«IIpousBonHas
i hepeHIaIbHOTO BBICILIX BBICUIMX TTOPSAJKOB.
UCUHCIICHHUS: TEOpEMBbI [punoxenus
HOPSIKOB. . OIIK-3,
®epma, Pomnsa, Jlarpanxa, 2121 MPOU3BOTHOID,
o IIpunoxenns OIIK-4
Komm. ®opmyna Telinopa. N yueOHas KapTa
N NPOU3BOIHO»,
dopmyna Teitmopa. (TIpoeKT) 1Mo Teme —
- COCTaBJICHHE
TIpuMeHeHne POU3BOIHBIX . 3alIUTa
y4eOHO KapThl
mpu BBIYHCIICHUH AKP Ne3
«IIpouzBoHAS,
HpeJIeIIoB. IIpaBuio HOAFOTOBKA K «IIpousBonHasny,
Jlonurans. N 3amura PT'P Ne3
KOHTPOJIbHOW
pabote
- IOJITOTOBKA K
MPAaKTUYECKOMY
4.4 HccnenoBanue 3aHATHIO,
(GyHKIMH ¢ TOMOIIBIO - BBITIOJIHEHHE
TuddepeHInaiIbHOro N3 Ne2 IIposepka NJ13 Ne2
HCYHCIICHHMSL. IIpusnaku «IIpumeHnenue «IIpumeHnenue
3HAKOIIOCTOSHCTBA, TIPOU3BOIHOM JUI | TPOM3BOAHON ISt
BO3pacTaHusi U yObIBaHUS, HCCIIEOBAHUS HCCIIEOBAHMS OTIK-3
BBIMYKJIOCTH M BOTHYTOCTH 2/21 ¢byHKUIMI 1 ¢GbyHKUIMH 1 OITK 4'
(YyHKIIMKM Ha TIPOMEXKYTKE. MOCTPOCHUS MOCTPOCHUS
OKCTpEeMyMBI (hyHKUUi. rpadukoBy, rpauKoBy,
Haxoxaenne HanMeHbIIeTo - cocraBnenue | [IpoBepka yueOHoOI
U HanOONBLIErO 3HaYeHUH yueOHOW KapThl KapTbl
(yHKIMM Ha 3aMKHYTOM «IIpousBogHas
HPOMEKYTKE. MPU TIOCTPOCHUH
rpaduka

GbyHKIHI




Uroro no pazaeny 10 10/71 | 18
Uroro 3a cemectp 34 34/141| 54,3 SK3aMeH
5. HHrerpaibHOE HCYUCIICHHUE
(YHKIMU OJHOHU NepeMEHHO
- IOATOTOBKA K
MIPaKTUIECKOM
51 ITepBooGpa3zHas p y
3aHSTHIO,
(dhyHKIUS.
. - BBIIIOJIHEHHE
Heomnpenenennsrii - KOHCYJIbTAIUU 1O
N3 Ne3
WHTETpajl ¥ €ro OCHOBHBIE pemennto /13 Ne3, OIIK-3,
N 2 2 3 | «HeomnpeneneHHE!
CBOWCTBA. Tabmuua . - nposepka UJ13 OIIK-4
1 MHTETpay,
HEOTIpeIeTICHHBIX Ne3
- COCTaBJICHUE
HUHTETPAJIOB OT OCHOBHBIX .
3JIEMEHTAPHBIX (YHKIUIA yueGHoid kapTeI
P y ’ «MeTob1
HMHTETPUPOBAHMSD»
- HOATOTOBKA K
MPAKTHIECKOMY
5.2 OcHoBHBIE  METO[IBI 3aHATHUIO,
MHTETPpUpOBaHHUA. MeTo bl - BBINIOJTHEHUE
HETOCPEICTBEHHOTO W3 Ne3 - KOHCYJITAIIH 1O
P ° pemermo U3 Ne3,|  OIK-3,
HUHTETPUPOBAHUSI. 2 2 2 | «<HeomnpeneneHHsl
WNurerpupoBanue 3aMeHOM 1 UHTErpam» - mposepka M3 OTIK-4
TPHpOB rpai, Ne3
MepeMEHHON W TO YacCTsIM. - COCTaBJICHHE
Hurterpuposanue apobeit y4eOHOH KapThl
«MeTonanl
HUHTETPUPOBAHUS
- HOATOTOBKA K
MPAKTHIECKOM
5.3 OcHOBHBIE  METOIBI p y
3aHATHIO,
WUHTETPUPOBAHUSI. - KOHCYJIbTalluH 110
- BBITIOJTHEHUE
HuarerpupoBanue pemennto U3 Ne3,
N3 Ne3
TPUTOHOMETPHUYECKUX - nposepka UJ13 OIIK-3,
N 2 2 1 | «<Heonpenenenusl
BEIPYKEHHH. . Ne3, OIIK-4
Hurerpuposanue 1 HHTErpas, IpoBepKa yueOHOH
%) aLr[floflaﬂLHHx - cocTasieime b I?a TI}:III
PP o y4eOHO KapThl P
BBIPQ)KEHHH.
«MeTtonbl
MHTETPUPOBAHMSD)
54 OnpeneneHHbIH
MHTETpaJl. 3agaga - MOJITOTOBKA K
BBIYHCIICHUS IUIOLIAN PAKTHIECKOMY
KPHUBOJIMHEHHON Tpamneuuu 3aHATUIO,
u IpyrHe 3a7a4y, - BBITIOJTHEHUE
HNPUBOJAINNE K HOHATHIO W13 Ned
OIIPEAEIEHHOTO WHTerpana «Onpe/enennprii | KOHCYJILTAIH 11O
’ P pemernto U3 Ne4, OIIK-3,
dopmyna 4 4 1 HHTETrpaJl U ero
o - nposepka MJ13 OIIK-4
Herotona-JletiOHuma. MPUIOKEHUSD?, Nod
CBolicTBa  OIpENEeNeHHOTO - COCTaBJICHHE B
WHTeTpaa. y4eOHOI KapThl
CyuecTBoBaHue «IIpunoxenus
nepBooOpa3Hoi OIIPEACIEHHOTO
HENpEepPhIBHOW  (YHKIIUH. UHTETpaa
3aMeHa TEepeMEeHHOH H




- IIOATOTOBKA K

MPaKTUYECKOMY
3aHSTHIO,
- BBIIIOJIHEHUE | - KOHCYJIBTALIUH 110
N3 Ne4 pemenuto /13 Ned,
55 O0061eHHas «OmnpenenenHslil | - nposepka /13
nepBooOpa3zHasi. WHTETpal U ero Ned,
WHTterpanel 0T pa3pbIBHBIX TIPUIIOKEHUSD, - IpOBEpKa OTIK-3
¢yakuuii. HecoGcTBeHHBIE 2 221 - CAaMOCTOSITEIIBHOE KOHCIICKTa OIK 4’
uHTErpasil.  AOCOIOTHAS H3y4YeHHe «CsoiicTBa
CXOJUMOCTb. [MpusHaku JIUTEPaTypHL: HECOOCTBEHHBIX
CXOJIUMOCTH. KOHCIIEKT HWHTETPaJIOB.
«CoiicTBa IIpuznaku
HECOOCTBEHHBIX CXOJIUMOCTH
WHTETPAJIOB.
IIpusnakn
CXOJUMOCTH
Hroro mo pazneny 12 1221
6. Huddepennmansuoe
HCUHUCIICHHE dyHKIMHA
HECKOJIBKHX NIEPEMEHHBIX
- CaMOCTOSITEEHOE
U3y4YeHHE
JATEPATypPHI MO
6.1 Onpenernenue patyp
9 TeMe: HallucaHue
OCHOBHBIX TTOHSATHA.
KOHCIIEKTa
Ilpenen u HenmpepwHIBHOCTH 2 2 «OCHOBHBIC - IpoBepKa OIIK-3,
®HII. OcHOBHBIE CBOWCTBA N KOHCIIEKTA, OIIK-4
(yHKIMH, HEpephIBHBIX B epoHctTaa
Y o (yHKINH,
3aMKHYTOI o0Onactu.
HETIPEPBIBHBIX B
3aMKHYTOH
obacTuy.
6.2 YacTHble NPOU3BOAHBIE
- OATOTOBKA K
u MPOU3BOIHAS o
MPAaKTUYECKOMY -
HarpaBJICHUIO.
3aHSTHIO, KOHCYJIbTHPOBaHHUE
Juddepenupyembie
- BeinonHenue PI'P| no pemenuto PI'P
¢byHKIMY. KacarenbHas OIIK-3,
2 2/11 Ne5 «HacTHbie Ne5,
IUIOCKOCTh M HOpPMallb K OIIK-4
MIPOHM3BOTHEICY, - poBepKa
MTOBEPXHOCTH.
o - COCTaBJIEHUE BbInoHeHus PI'P
T'eomeTpuyeckuii  cMBICT N
yueOHOW KapThl Nes.
mupepennmana. IIpuznak
«DHIT»
MU PepeHIIUPYEMOCTH.
6.3 TlpousBoaHas CI0XKHOM
- OATOTOBKA K -
GbyHKIHN. YacTHble
MPaKTUIECKOMY | KOHCYJIETHPOBAaHUE
MIPOU3BO/IHBIC u
HDEPCHIEATH  BBICIIHX 3aHSATHIO, no pemenuto PI'P
n P - BeimosiHeHue PI'P No5,
HOPSIKOB. VYcnosue OIIK-3,
2 2/11 No5 «YactHbie - IPOBEpKa
HE3aBHCUMOCTH OT IMOPSIKA OIIK-4
IIPOU3BOJHBIC), BbinosHeHus PI'P
T hepeHIpoBaHHs.
- COCTaBJICHUE No5,
JduddepenuupoBanne N .
HeSIBHO JATAHHBIX yueOHOM KapThl |- mpoBepka y4eOHO#
. «®HII» kapTel «OHII»
hyHKIHIH.
- OJATOTOBKA K -
MPAaKTUYECKOMY | KOHCYJIETHPOBAaHUE
3aHATUIO, 1o pemienuro PI'P
6.4 ITonsatue 00 - BeimosiHeHue PI'P N6, OIK-3
3KCTpEMYMax (hyHKUMH 2 2 Ne6 «kerpemym - IpOBEpKa OIK 4’
MHOI'MX IIEPEMEHHBIX. OHII», BbinosHeHus PI'P
- COCTaBJICHUE Ne6,
y4eOHOI KapThl |- IpoBepKa yueOHOH
«DHII» kaptol «OHII»
Hroro no pazneny 8 821




7. UVHrerpaibHOE HCYUCIICHHUE
HECKOJIBKHX

(hyHKUMH
nepemeHHbIx (OHIT)

- IIOATOTOBKA K

MPAKTUYECKOMY
3aHSTHIO,
N - KOHCYJIbTalllH 110
7.1 [IBoiiHOW wuHTErpanm u - BBIIIOJIHEHHE
o pemenuto M3 NS,
€ro OCHOBHBIC CBOMCTBA. N3 No5
N - mpoBepka M/J13
CaeneHue JBOWHOTO «Kpatnbie NS
MHTETpala K IIOBTOPHOM WHTETPaIbD» -
P PHOMY p ’ -TpoBepKa OIIK-3,
unrerpany. Teopema o 2 2/21 1 |- camocrosTensHOE
KOHCIIEKTa OIIK-4
cpenHeM 3HaueHHH. 3aMeHa H3yueHHe .
MEPEMEHHBIX, TIepexXo]] B JIUTEPATYypPHI: «Coiictsa
pe ’ P PaTyphl: JBOMHBIX U
JIBOWHOM  MHTerpaje K KOHCIIEKT .
. TPOHHBIX
HOJISIPHBIM KOOPJIMHATaM. «CBoiicTBa
N HWHTETPAJIOB
JBOWHBIX U
TPOUHBIX
HUHTErPaJIOB»
7.2 TpoiiHOIl uHTerpanm u
ero cBoiicTBa. CBeneHue
TPOMHOTO  HWHTErpama K - MOJITOTOBKA K
MOBTOPHOM UHTETpay. MPAKTHIECKOM
3aMEHI;. ! ne eMer}?HHz b 3aHATHIO _k KOHCYJIbTAIUTH IO
p L7 ’ pemenuto M3 NoS, OIIK-3,
nepexon B TPOHHOM 2 221 1 - BBIIIOJIHEHHE
- mpoBepka NJI3 OIIK-4
MHTeTpaJe K N3 Ne5 NoS
HTMHIPUIECKUM u «Kparnsie -
chepraeckum HUHTETPAIbD»
koopauHaram. IloHsTHe O
MHOTOKPaTHBIX
- BBIIIOJIHEHHE
N3 Ne5 - npoBepka NJI3
«Kpartusie Nos,
UHTETpaNIbl», |- mpoBepka yueOHOi
- COCTaBJICHHE KapThI
7.3 Teomerpuueckue N p
yueOHOMH KapThl «IIpunoxenus
MEXaHUYECKUE OIIK-3,
2 221 | 1,3 «IIpunoxenus KpaTHBIX
MIPUIIOKEHHS KpaTHBIX OIIK-4
KpaTHBIX UHTETrPaJIOB)
MHTETPAJIOB.
HHTETPAIOBY» - KOHCYJIbTAalMH IO
- IOATOTOBKA K pewenuto PI'P,
3alluTe - 3amura PI'P Ne 5.
TEOPETUYECKOU AKP Ned.
yactu PI'P Ne5.
HWroro no pazaeny 6 6/611 | 3,3
Hroro 3a cemectp 34 34/141 | 18,3 9K3aMEeH
8. OOBIKHOBEHHBIC
muddepeHInaIbHbIC YPaBHEHUS
©oay)
8.1 OOBIKHOBEHHbIE
muddepeHInanbHbIe - IOJITOTOBKA K
YpaBHEHHUS MIEpBOTO MPaKTHIECKOMY
HOpAIKA. OcCHOBHEBIE 3aHATHIO,
onpeneneHus. YactHoe u - BeinonHeHue PI'P -
obee peuieHue. Ne7 KOHCYIBTHPOBaHUE
MNurerpansusie KpHBBIE. «O0bIkHOBEHHBIE | 10 pemenuto PI'P
. OIIK-3,
T'eomeTpuueckuii  cMbICT 4 6/21 1 Y nepsoro Ne7, OTIK-4
i hepeHIaIbHOTO TIOPSIIKAY, - poBepKa
YpaBHEHUs [IEPBOTO - COCTaBJICHUE BbinosHeHus PI'P
TTOPSITKA. yueOHOH KapThl Ne7
Mertoast peleHus «/1Y nepsoro
i hepeHIaIbHBIX TIOPSIIKA: THITHI H
YpaBHEHHUH MEPBOTO METO/BI pEeIICHHS

nopsAaaKa.




- IOAT'OTOBKA K

PAKTHIECKOMY
KOHCYJIETHPOBaHUE
3aHATHIO,
o pemennto PT'P
- BermoniHeHue PI'P No7
Ne7 o
- IpOBEpKa
«OOBIKHOBEHHBIC
8.2 JIY BhICHIUX TOPSIIKOB, BeInosiHeHus PI'P OIIK-3,
2 2 2 Y nepsoro
CBOJSIIUECS K IIEPBOMY. HOpSLIKaY Ne7, OIIK-4
PATK), 1 _ sammra PTP Ne7,
- COCTaBJICHHE 9
N - IpoBepKa yueOHOM
yueOHOM KapThl
kapTel «/Y mepBoro
«1Y nepBoro
TOpS/IKA: TUIIBI U
TIOPSIIKA: THITBI U
METOJIBI PEIeHUSDY
METO/IbI pEILICHHSD)
8.3 Jluneiinsie
T depeHInaiIbHbIC - MOJITOTOBKA K
ypaBHEHUsI N-TO MOpsIKa. MPAKTUYECKOMY
Jluneitnoe OTHOPOAHOE 3aHATHIO, -
ypaBHEHUE. - BeinonHenue PI'P| koHcynbTHpOBanue
dyHgameHTanpHas cucTeMa Ne8 «JIHAY o pemennto PI'P
peumienuit.  Onpenenuress BBICHIMX MTOPSAAKOB Ne§,
Bponckoro. Heomnoponnoe C TIOCTOSITHHBIMHU - IpoBepKa
JIMHENHOoe ypaBHEHHE ko3¢ duienTamu | BbinoaHeHus PI'P OIK-3
(JIHAY), Bug  obmero 4 6 2 . Cucremsr IV», Ne§, OTIK 4’
pemenus. Meron Bapranuu - COCTaBJICHHE |- MpOBEpKa yueOHOM
MIPOU3BOJIBHBIX yueOHOW KapThl kaptel «JIHAY
IIOCTOSIHHBIX. «JIHAY BbICHINX |BBICIINX MOPSIKOB C
Jluneitnoe ypaBHEHHE C TIOPSITKOB C TTIOCTOSTHHBIMHA
MOCTOSIHHBIMH MOCTOSHHBIMH | K03 duIrieHTaMu:
ko3 durueHTamMmu. KO3 QUIIUECHTAMH | METOIBI PEIICHHSD
XapaKkTepucTHYeCcKoe . METOIbI
YpaBHCHHE. Oobmiee PpelICHHsD
pelieHue.
- OATOTOBKA K
MPAaKTUYECKOMY
3aHSTHIO,
- BeimosHeHue PI'P
Ne8 «JIHAY
BBICIIHUX MOPSAKOB
C MOCTOSTHHBIMH
KOHCYJIETHPOBaHUE
K03 hUIeHTaMH
8.4 Meroapl  perieHus no pemenuto PI'P
. Cucremsr 1Y »
CHCTEM No§, OIIK-3,
2 421 4 - COCTaBJICHUE
T PepeHIHATBHBIX N - IPOBEpKa OIIK-4
N y4eOHO KapThl
ypaBHEHHH (2-T0 MOpsiaKa). BbinoHeHus PI'P
«JIHJY BbICIINX No§
TOPSIIKOB C T
P - 3amuTa PI'P NeS§.
MOCTOSIHHBIMU
ko3 uIIHeHTAMH
. METOIbI
penIeHHsI.
CrtpykTypa
00IIEero permeHus»
HWroro no pazneny 12 1841 | 9
Uroro 3a cemectp 34 51201 | 57,2 3a4ET
9. Panpr
9.1 YucnoBbie psiabl. Psiibi
- OJATOTOBKA K
c MOJIOKHUTEIILHBIMU
MPAaKTUYECKOMY
YIICHAMH. TpuzHaku -
3aHATHIO, OIIK-3,
CXOJIUMOCTH. 4 421 2 KOHCYJIbTUPOBaHUE
- BBITIOJTHEHHUE OIIK-4
3HaKONEPEMEHHbIE  PSABL. 1o peuiexuto /13,
JOMAIIHEeTO
VYcnoBHass w  abcomoTHas
3ajaHus

CXOOAUMOCTbD.




- IOJITOTOBKA K | KOHCYJIBTUPOBAHUE
9.2 OyHKIIMOHATIBHBIC npaktuiaeckoMmy | mo pemenuto PI'P OINK-3
psnbl. CreneHHbIE DPSbL. 4 421 2 3aHATHIO, Ne9, OIK 4'
Pansr Telinopa. - BeInosiHeHue PI'P - IpOBEPKaA
Ne9 «Pspbi». BbinosiHeHus PI'P
Ne9
Hroro no paszneny 8 8/41 4
HWroro 3a cemectp 34 34/1411| 18,3 JK3aMEH
10. OJeMeHTBI TEOpUH
BEPOSITHOCTEHN
- IOJITOTOBKA K
MPaKTUYECKOMY i
10.1 DIIEMEHTHI 3aHATHIO, OIIK-3,
2 2/21 4 KOHCYJIbTHPDOBAaHUE
KOMOMHATOPHUKH - BBIIIOJIHEHHE OIIK-4
o pemennio 3
JIOMAIIIHETO
3aJaHus
10.2 CnydaiiHble COOBITHSA.
OcHOBHbIE TTOHATHSL. -
. - MOJITOTOBKA K
Anrebpa coObITHil. KOHCYJBTHPOBaHUE
MIPAKTUIECKOMY
Kiraccuuaeckoe, o pemennto PI'P
reOMETPHIECKOE " 2 421 4 SaHATHIO, Nel0 OIIK-3,
CTaTI/IClI“)I/I‘-IeCKOG - BeImoaHerne PIP I (_)Be’ Ka OTIK-4
Nel0 «Teopust bOBEp
OIIPENIECIICHUS BEPOSITHOCTH. . BbInonHeHus PI'P
BEPOSITHOCTEH
AxcromaTuKa TEOpHUH Nel0.
BEPOSITHOCTEH.
- IOJITOTOBKA K )
MPaKTUIECKOM
10.3 TeopeMbl CIOXEHUS U p y KOHCYJIbTHPOBAHHUE
3aHATHIO,
YMHOXEHHS. YcnosHas 1o pemenuto PI'P
BEPOSTHOCTD dopmyna - BemoaHenne PIP NelO
. ) Nel0 «Teopus 7 OIIK-3,
MOJIHOM  BEPOSITHOCTU U 2 2/21 2 . - IpOBEpKa
N BEPOSATHOCTEW», OIIK-4
dopmyna bBaiteca. Cxema BeimonHerust PI'P
-TIOATOTOBKA K
Bepuymmm, npubmmxenus NelO,
AKP Ne5
Jlanmaca u Ilyaccona. . - nposepka AKP
«Cydaiineie
Ne5
COOBITHS
10.4 Crny4yaiiHble
BeNWYMHBL. JIMCKpeTHBIE U
HETpEepPBIBHBIC  CITy4YaiiHbIe - OATOTOBKA K
KOHCYJIbTUPOBaHHUE
BEJTNYUHB. Pan MPAKTUYECKOMY
no pemenuto PT'P
pacnpeneneHus, GYHKINSL 2 40U 4 3aHSTHIO, Nol0 OIIK-3,
pacnpeneneHus 51 - BeinosiHenue PI'P 7 OIIK-4
- IpOBEpKa
TJIOTHOCTb. Nel0 «Teopus
o BeInoNHEHUs PI'P
MaremaTtnueckoe BEPOSITHOCTEH No910
OXUJAaHWE U JHUCTIepcus, o
HayaJIbHbIE U LEHTPaJIbHbIC
- MOJITOTOBKA K .
10.5 W3zBecTHbIE A KOHCYJIbTUPOBaHUE
MIPAKTUYECKOMY
pacrnpeneneHus U HX 1o pemenuto PI'P
YHCIIOBBIE XapaKTEPUCTUKH 2 2 4 SATATHIO, NelO OIIK-3,
P P ’ - BeinonHeHue PI'P 7 OIIK-4
HopmansHoe - IpOBEpKa
Nel0 «Teopust
pacrpeneneHue. . BbinostHeHus PI'P
BEPOSATHOCTEN.
Nel0.
- IOJITOTOBKA K .
10.6 3akoHbl  OOJBLIKX A KOHCYJIbTUPOBaHHE
MPAaKTUYECKOMY
yucen. HepaBenctBo u no peuenuto PI'P
TeopeMa YeOb1uénra 2 421 | 5,2 SATVITHIO, NelO OIK-3,
I_Ie}?T albHas Mpe CJ'[bHaf; © | poumonserme PIP i c_)Be’ Ka OTIK-4
P pen Nel0 «Teopus POBCp
TeopeMa. BbinoiHeHus1 PI'P

BEPOSTHOCTEW.

Nel0.




10.7 MHoromepHbie
N - HOATOTOBKA K | KOHCYJIBTHPOBaHHE
ciryyaiiHble BEJIMYHHBL.
Oymxms  pacupene/eH s npaktudeckoMy | mo pemenuto PI'P
T ’ 3AHSATHIO, NelO, OIK-3,
CBOIICTBA. Yucnossle 2 2/21 4
- BeInosiHeHue PI'P - IpOBEpPKa OIIK-4
XapaKTEePUCTHUKH.
Nel0 «Teopust BeinonHerust PI'P
DeMeHTHI TEOpUH .
KOPPEISLIHH BEPOSATHOCTEN NelO,
PP ' 3amwra PTP Nel0.
Hroro no pasaeny 14 20/121 | 27,2
11. DneMeHTH MaTeMaTHYECKOU
CTaTHCTHKU
- IOJITOTOBKA K
11.1 OcHOBHBIE TOHATHS, MPAaKTUIECKOMY | - KOHCYJIbTAI[UH IO
reHepanbHas COBOKYITHOCTh 3aHATHUIO, peuenuto MJI3 Ne7,
u BBIOOpKA. - BBITIOJTHEHHE - mpoBepka 1/I3 OIK-3
CTaTUCTHYECKUE  OLIEHKH 2 421 4 na3 Ne6 «IlepBruunas OITK 4’
napamMeTpoB Ne6«IlepBuuHas 00paboTka
pacripeneneHus. To4eyHbIe o0OpaboTka pe3yJIbTaTOB
Y HHTEPBAJIbHBIE OIICHKH. Pe3yIBTaTOB IKCTIEPUMEHTa
SKCHEPUMEHTA
- MOJITOTOBKA K
NPAKTHIECKOMY | - KOHCYJIBTAIIMH IO
11.2 JloBeputenbHble p Y i o
3aHATHIO, pemenuto M3 Ne§,
MHTEPBAJIBI UL
- BBITIOJTHEHHE - mpoBepka 1/13
[apaMeTpoB HOPMAaIBHOI'O OIIK-3,
2 2 6 N3 Ne7 No7 «Hwucnosbie
pactpeneneuus. [lonsrue o OIIK-4
«Yucnossie XapaKTePUCTHKH
KPUTEPHSIX MIPOBEPKU
XapaKTePUCTUKU TeHEepaJIbHBIX
CTaTHCTHYECKUX THUIIOTE3.
TeHEePATBHBIX apamMeTpoOB»
apameTpoB»
- IOATOTOBKA K
11.3 Kpuruueckas 001acTh, DAKTHYECKOM
YpPOBEHb 3HA4YUMOCTH, p y NJI3 Ne§,
3aHSTHIO,
MOIIIHOCTh KpUTEPHUS. - BemonHenne /13
N - BBIIIOJIHEHHE OIIK-3,
Kpurepnii corylacus 2 4 6 W3 Ne8 «IIpoBepka OITK-4
Iupcona mis TUHOTE3BI O CTaTHCTHYECKUX
Ne8«IIpoBepka
HOPMaJIbHOM THIIOTE3»
CTaTUCTUYECKUX
pacrnpeneneHu.
THITOTE3»
- OATOTOBKA K
MPaKTHIECKOM
11.4 DyHKIHOHATEHAS p y
3aHSTHIO, - KOHCYJIbTallMH IO
3aBHCUMOCTh M PETPECCHSI.
Kpubbic eIDECCHH - BbIMosiHEHHEe | pemenuto M/13 Ne9,
P . perp ’ N3 Ne9 - BeImogHenue /13
Br160pounsblii
«BpIsicHEHNE Ne9 «Brrsicuenne OIIK-3,
K03 PUITHEHT KOppESIIUH. 2 321 5 . M
KOPPEJLIUOHHON | KOppENIInOHHON OIIK-4
Onpezenenue napameTpoB
- 3aBUCUMOCTH 3aBUCUMOCTH
JTMHEHHOHN perpeccun
HA3MEPHMBIX HU3MEPHUMBIX
METOJIOM HanMEHBIIHX
NPU3HAKOB MIPU3HAKOBY
KBaJ[paToB. .
reHepaTbHOM
COBOKYITHOCTHY.
Uroro no pazneny 8 13/41 | 21
Wroro 3a cemectp 34 51201 | 57,2 3a4ET
119/48 OIIK-3,0TIIK-
Hroro no aucnuminuze 102 129,8 9K3aMeH, 3a4eT ’

)4

4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunmoHHble oOpa3zoBaTeNbHbIE TeXHOJOTHU. OpraHuzanus 00pPa30BaTEIHLHOTO
mpouecca, IpeanojaraeT MNpsSMYK TPaHCIALMIO 3HAHUW OT IpenojaBaTelis K CTYAEHTY
(MIpeuMyIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-MILTIOCTPATUBHBIX METOJIOB OOy4YEHUS).
YyeOHast AEATENbHOCTD CTY/IE€HTa HO-CHT B TAaKUX YCJIOBHAX, KaK IPaBUIIO, PETPOIYKTUBHBIN
XapakTep.

®opmbl yueOHBIX 3aHATHIL:

- uH(pOpMalMOHHAs JIeKUMs — T[OCJIeJoBaTelIbHOe M3JIOKEHHEe MaTepuana B
JUCIUTUTMHAPHOM JIOTHKE, OCYIECTBIIIEMOE IPEUMYILECTBEHHO BepOAIbHBIMU CPEICTBAMH.

- IPAKTUYECKOE 3aHATHE, OCBSIIEHHOE OCBOCHUI0 KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aITOPUTMY.

2. Texuonoruun mnpoekTHOro oOydeHus. OOpazoBaTENbHBIN MpolECC MOCTPOEH B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PELICHHs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4EOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
TPYIIIbI CTYECHTOB, HANPABICHHYIO HA BBIPA0OOTKY KOHLEMIMH, YCTAaHOBJICHHUE IeNIeH U 3a1ad,
(bOpMYITUPOBKY O0XXHJIA€MBIX PE3yJIbTAaTOB, ONpPEICICHUE MPHUHIMIIOB U METOJUK PEIICHUS
IIOCTaBJICHHBIX 3aJla4, I[UIAHUPOBAHHWE XO-Ja PAa0OTHI, MOMCK JOCTYNHBIX M ONTHMAaJIbHBIX
pECYpCcOB, MO3TAMHYIO peaju3aluio IJIaHa paboThl, MPE3EHTAIMIO PE3yJbTaTOB PalbOTHI, HX
ocMbIciieHue U pediiekcuto. [IpumensieTcst B OCHOBHOM IS IIEPEX0/1a KOMIIETEHIIMU Ha YPOBEHb
BJIQ/ICHUA.

OcCHOBHBbIE TUIIBI IPUMEHSAEMBIX HAMU B 00pa30BaTEIbHOM JIEATEIbHOCTH IPOEKTOB!

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMs (JI0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM IpoOJeMsl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJOB, MCTOYHHKOB, BBIIIBXKEHUE
TUTIOTE3bI, 0000IIEeHNEe PEe3ybTAaTOB, BHIBOJBI, 0003HAYCHHE HOBBIX IpobOiieM). Pesymbrarom
ABIIETCS yueOHas KapTa 110 MOAYIIO Halllei 00pa3oBaTeIbHON IPOrPaMMBI.

TBOpYECKHI MPOEKT, MNPEANOJArarliui B OTJIWYHAE OT MPEAbIAYIIEr0, KOHEYHBIN
MPOAYKT B CIEAYIONIMX BapuUaHTaX — ra3era K MCTOPUYECKH 3HAYUMOMY «MAaTeMaTUYECKOMY»
coObITHIO (TTpa3aHuK yncna «Ilu» u T.1.); «MaTemaTuyeckas» OTKPBITKA (CBOEro poaa yueOHast
KapTa, TOJbKO He(hopMabHO, KpaCOYHO O(popMIIeHHAS; BUACOPOIHK «Sl Haydy Bac pemars ...» ’
T.II.

NudopmanonHplii  MpoeKT — y4yeOHO-TIO3HABAaTeNbHAS ACSITENBHOCTH C  SIPKO
BBIPaXCHHON 3BPUCTUYECKON HAMPABIEHHOCTHIO (ITOMCK, 0OTOOP M cCUCTeMAaTH3alus UHGOpMauu
0 KakoM-TO 0OBEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ 3TOM MH(OpMaIuei, ee aHaIu3 U
0000111eHIE 1, HAKOHEII, TPE3EHTAIIU IO TPAKTUYECKOMY MTPUIIOKEHUIO).

4. NudopmaninoHHO-KOMMYHHKAITMOHHBIE 00pa3oBaTeNbHbIe TeXHOMOTHU. OpraHnu3arus
00pa30BaTeNbHOTO Ipolecca C MPUMEHEHHEM CHEeIHATU3UPOBAHHBIX MPOTPAMMHBIX Cpel U
TEXHUUYECKUX CPEeACTB paboThl ¢ wuHOpMamuei (MHPOPMAIMOHHYIO Cpely YHHUBEpCHUTETa
MOOAYC MOODLE).

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[Ipencrasneno B mpuioxxkenuu 1.
7 OuneHoYHbIe cpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOH aTTecTaluu

[IpencraBieHb! B IPUIIOKEHUH 2.
8 YueOHo-MeTOAMYecKOe H HH(POPMAIMOHHOE 00ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. IlunaueB B. C. Bricmas matematuka: yueOnuk / B.C. IllunaueB. — MockBa:
NH®PA-M, 2019. — 479 c¢. — (Bsicuiee obpa3oBanue). — Www.dx.doi.org/10.12737/5394 . -
ISBN 978-5-16-101787-6. - Tekcr: anekrponnsii. - URL:



http://www.dx.doi.org/10.12737/5394

https://new.znanium.com/catalog/product/990716. — Pexum gocrtyma: Juis  aBTOPHU3.
MOJIb30BaTENEH.

2. Maremaruka: yue6. nocooue / FO.M. Jlanwmios, JI.H. XKypoenko, I'.A. Hukonosa, H.B.
HuxonoBa, C.H. Hypuea ; mon pen. JLH. XypoOenko, I'.A. HukonoBoiti. — Mocksa:
NHOPA-M, 2019. — 496 c. — (Beiciee oOpa3oBanue: bakamaBpuar). - ISBN
978-5-16-102130-9. - Texkcr: 3JICKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum jgoctyma: JUisi  aBTOPH3.
I10JIb30BaTEIICH.

0) lonotHuTe/ILHASI JTUTEPaTypa:

1. Teopuss BepOsSTHOCTEH M MaTeMaTH4ecKas CTaTHCTHKA: YdeOHoe mocodue [
buprokosa JL.I'., bobpuk .., Marsees B.I., - 2-¢ uza. - Mocksa: HUL] UHOPA-M,
2017. - 289 c. (Bwicmiee obpaszoBanme: bakamaBpuar) ISBN 978-5-16-011793-5. -
Tekcrt: anexrponnsiii. - URL: https://new.znanium.com/catalog/product/370899. —
Pexum noctymna: 171 aBTOpU3. OJIb30BaTENEH.

2. MaremaTuka B TpuMmepax W 3amadax: yd4e0. mocooue / O.M. Jertspesa, JI.H.

XKypbenko, I'.A. Hukonoa, H.B. Huxonora, C.H. HypueBa. — Mocksa:
NHOPA-M, 2019. — 372 c. — (Beicmee obpa3oBanue: bakamaBpuart). - ISBN
978-5-16-102288-7. — Tekcr: 3JICKTPOHHBIN. — URL:
https://new.znanium.com/catalog/product/989802. — Pexxum mocTyma: i aBTOpHU3.
IIOJIb30BaTEIICH.

3. Ilumnaues B. C. 3agaunuk 1o BeiciIel MmareMaTrke: yueo. mocooue / B.C. Illumaues.
— 10-e m3x., crepeotun. — MockBa: UTHOPA-M, 2020. — 304 c¢. — (Beicmiee
obpazoBanme). - ISBN 978-5-16-101831-6. — Tekcr: snektponnbni. — URL:
https://new.znanium.com/catalog/product/1042456

4. byepos, A. C. Beicmias matemaruka B 3 1. T. 1. [luddepennmanbaoe u nHTETpaIbHOE
ucuuciaeHne B 2 kH. KuHura 2. y4eOHHMK /i akajeMHuYeckoro OakanmaBpuara /
4. C. byrpos, C. M. Huxonbckuit. — 7-¢ u3n., crep. — Mocksa : M3naTenbcTBO
Opaiir,  2019.—  246c.—  (bakamaBp.  AkazemMuueckuit  Kypc). —
ISBN 978-5-534-02150-9. — URL : https://urait.ru/bcode/437224

5. bByepos, A. C. Beicias Matematuka B 3 T. T. 2. DneMeHTbl JTUHEHHOHN anreOpsl U
AQHAJIMTUYECKON T€OMETPUH : Y4YeOHHMK JJIsl aKaJeMH4YecKoro OakamaBpuata /
A. C. bByrpos, C. M. Hukonbsckuif. — 7-e u3n., crep. — Mocksa : U3marenbcTBo
Opaiir,  2019.—  281c.—  (bakamaBp.  AkazemMuYecKkuif  Kypc). —
ISBN 978-5-534-03009-9. — URL : https://urait.ru/bcode/431960

6. byepos, A. C. Beicmas matemaruka B 3 T. T. 3 B 2 xuurax. uddepennunansase
ypaBHeHUs. KpaTHble nHTerpasnsl. Psapl. OyHKINN KOMIIJIEKCHOTO MEPEMEHHOTO :
yueOHUK JuIs akagemuuyeckoro 6axanaspuata / 5. C. byrpos, C. M. Hukonbckuii. —
7-e u3f., crep. — Mocksa : M3narensctBo FOpaiit, 2016. — 507 c. — (bakanasp.
AkaieMU9IecKuit Kypc). — ISBN 978-5-9916-6340-3. — URL
https://urait.ru/bcode/388890

7. Belcuias MaTeMaTHKa JJ1s 3KOHOMHUYECKoro O6akanaBpuata B 3 4. Yacts 1 : yueOHUK 1
MPAaKTUKYM JJIs akajeMuueckoro Oakanaspuara / moxa pegakiueit H. 1. Kpemepa. —
5-e¢ u3x., nepepad. u jmomn. — Mocksa : M3garenscTBo Opaiit, 2019. — 276 ¢. —
(bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-534-05820-8. — URL
https://urait.ru/bcode/436490

B) MeTtoauyeckue ykazanus:


https://new.znanium.com/catalog/product/990716
https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/370899
https://new.znanium.com/catalog/product/989802
https://new.znanium.com/catalog/product/1042456
https://urait.ru/bcode/437224
https://urait.ru/bcode/431960
https://urait.ru/bcode/388890
https://urait.ru/bcode/436490

1. Baxpymesa, 1. A. Kpussle u noBepxHocTH 2 nopsiaka. [lonspras cuctema KOOpAnHaT.
[Tpaktuxym — Marautoropck: 'OY BITIO «MI'TY um. I'.'11. HocoBay, 2009. — 19 c.

2. I'paueBa, JI.A. OnpeneneHHbIi HHTETPAT: METOJMYECKUE YKa3aHHs Ul CTYIEHTOB —
Marnautoropck: 'OY BITIO «MI'TY um. I'.11. HocoBay, 2010 —12 c.

3. I'pauena, JI.A. DnemMeHThI TMHEHHOW anreOpbl, BEKTOPHOH anreOpbl U aHAIUTHIECKOM
reometpun: YuebHoe nocodue. - Marautoropck: 'OY BITO «MI'TY um. I''M. HocoBay, 2010 —
63 c.

4, Makcumenko, M.A. CoObiTust 1 BepossTHOCT. YacTh 2: MeTo. ykas. - MarHuToropck:
'Oy BIIO «MI'TVY um. I'.11. Hocosay, 2010. — 25 c.

5. Masuenko, E.Il. IlpouwsBognas wu guddepennuan ¢yHkmuu. [IpakTukym.-
Marnutoropck: 'OY BITIO «MI'TY um. I'.'1. HocoBay, 2010. — 38 c.

6. Masiuenko E.I1. MccnenoBanue GpyHKuuii u moctpoerue rpaduxos. [IpakTukym. —
Marnautoropck: 'OY BITIO «MI'TY um. I'.'1. Hocosay, 2011. — 20 c.

7. Capymkuna H.®. KomOunaropuka. CoObiTue u BeposTtHocTh. Yactp |
Kombunaropuka. Anrebpa coObiTuii: Metoa. ykasaHus mo aucuuruinHe «MaTtematukay Uit
ctyneHToB | kypca Bcex crienuanpHocTedt. — MI'TY, 2007. — 17 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULIEH3UN
MS Windows 7

Professional(uis ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB000JTHO pacnpoctpansemoe [10 0ECCPOYHO

FAR Manager cB000HO pacrpocTpansemoe [10 OECCPOUHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHBIEC CUCTEMBI

Hazpanue kypca Ccblika

DnekTpoHHas 0a3a mepuoandYecKux u3gaHuii East View

Information Services, OO0 «MIBUC»» hittps://dlib.eastview.com/

IMouckosas cucrema Akanemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudpopmannonnas cucrema - EnuHoe okHO JnocTyma K

URL: http://window.edu.ru/
I/IHd)OpMaI_II/IOHHBIM pecypcaM

Hannonansuas nHdopmanmonHo-aHanuTraeckas cucrema|URL:
— Poccutiickuii unexc nayunoro nuruposanus (PUHIL)  |https://elibrary.ru/project_risc.asp

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)
MarepuanbHO-TEXHUYECKOE 00ECTICYCHUE TUCITUTIITNHBI BKITFOYACT:



Tun n Ha3zBanue ayauropuu | OCHaIIEHHE ayTUTOPUH||

VYyeOHbIC ayauTOpUW JUIsl TPOBEICHUS 3aHATHNA JekunuoHHoro Tuma| Jlocka,
MYJITUMEANIHBIE CPEICTBA XPAHCHHUSI, TIEpeadr U PEICTABICHUS HHPOPMAIIHH]|

VYdeOHblE ayAWTOpUW I TPOBEACHUS MPAKTHYECKUX 3aHATUH, TPYNIOBBIX U
WHAWBUIYAIbHBIX KOHCYJIBTAIUN, TEKYIIETO KOHTPOJSA M MPOMEKYTOUHOU arrectanuu| Jlocka,
MYJIbTUMEIUHHBIA TMPOEKTOp, 3KpaH, KoMIuiekc MeTomudeckux pa3paboTok (pa3aaTovHOro
MaTepHuaia U METOJNYCCKUX YKa3aHWi) U\WJIM KOMILJICKC TECTOBBIX 3aJaHHUi /Ul TOJATOTOBKU M
MIPOBEICHUS MPOMEKYTOUHBIX U PYOCSIKHBIX KOHTPOJICH]|

[Tomemenust yIsi CaMOCTOSITENILHOM paboThl y4amuxcsi| [lepcoHanbHbBIe KOMITBIOTEPHI C
naketom  MSOffice, BeixomoM B MHTepHET W ¢ JOCTYIIOM B  3JEKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BATEIBHYIO CPElY YHUBEPCUTETA|

[Tomenienne JuIsi XpaHeHWss W NPOPHUIAKTHYECKOTO OOCIY)KUBaHUS — y4eOHOTO
obopynoBanusi| Illkadel ans XpaHeHHS Y4eOHO-METOIUYECKONW JAOKYMEHTAIMH, Y4eOHOTo
000pyI0BaHUS U YI€OHO-HATIISAIHBIX TIOCOOHIA ||



10. ITpuiao:xkenue 1

Y4eOHO-MeTONMYECKOE 00ecTieYeHHe CAMOCTONATEIbHOI padoThl 00y4aroIUXCH

ITo mucrmnnae «MateMaTnkay MperycMOTpeHa BHeayJUTOPHAS CaMOCTOsITeNhHAs paboTa
00yJaronmxcs, IPOBOIUMasl B BUJIE CAMOCTOSATEIBHOTO H3YUCHHS JTUTEPATYPhl M HH()OPMAIIMOHHBIX
PECYPCOB, a TaKk)Ke B BUJIC PEUICHHSI TUTIOBBIX 33]1a4 MIPH BHITIOTHEHUH KOHTPOJIBHBIX PaboT.

Ilpumepnuvie konmpoavuvte pabomot (KP):

AKP Nel «Mampuuywt. Onpedenumenu. CJIAY. Ananumuuecxkan zeomempusty

1. Brerumcauth OIPCACIIUTECIIN:

1 3 1
5 -2.
a) ; 6) :
s -1 2 2
3 -25

X, +3x,+x,=0
2. Pemmuts cuctem aBHeHHH MeTooM Kpamepa: __2.
Y yP nom Kpamepa: | x. 4 2x, + 2x, = -3

3x, —2x, +5x; =2

3. JlaHBI MaTpHIIBI A—( J ( ] Haiinure matpuiy A-B.

4. JlaHBI TOYKH A( 1— 10) (316) (012) D(6;4;7). Hatinmre:
a) KOOPJMHATEI BEKTOPOB CA u CB,
6) ckanspHOE NPOU3BEICHNE 54 @ U YTOJI MEXy BEKTOpaMH 64 U 63 ;

R —

B) BEKTOPHOE TIPOM3BE/ICHHE BD xCD:
1) 06béM mpamuasl ABCD
e) ypasrenue npsimoit AC .

AKP Ne2 «IIpeoenvt»

Brruncnuts mpeacibl:

3 2
1 lim X th + 2% 5 (x 7)(x— 3)(x 4)
x>2 X°—X—-6 n—m 5x* —x* +11

3 2
3. lim x X 4. lim g7
xoe| 2% -1 2x+1 x>-2 (X + 2)

1
—+7 .
5. lim(1-4x)> 6. lim xctg 5x 7. lim 3%%

x—1-0

8. HccnenoBaTh Ha HENIPEPBIBHOCTD

X —3 ecnu
f(x):{ x<0
5% ecmu x>0

AKP Ne3 «Ilpouszsoonasn»

1. HaiinuTe mepByro NPOU3BOAHYIO OT (DyHKITHIL:



2
a) X:\/1—25t2, 6) y:X-COSBX, B) y:w_5|0g2X+3

y = arccos 5t + 7, x* +2x+1
3
n Y= 5+ _2arctg (4x2 + 3x)
2. CocrasbTe ypaBHeHHs kacatenbHoi k kpusoit XY =4 B rouke X, =1.

3.  Boruucnure npubmmkeHHo Y =V x* +8 mpu X = 1,09 .

. cosdx -1
4. Beruucnure npeaen no npasuity Jlonurans im——

an( 4x 2"
e — 1)
AKP Ned « OHII: ougpgpepenyuanvrnoe u unmezpanbHoe ucuucieHue»

1. Haiitu u u306pa3suTh 06;1acTh OnpeneneHus GYHKIMN 7 =/1— x2 ++/y? —1
2. Jlnst nanHO#M QyHKIMH Z = X2 + y4 —e¥

1) HaiiTi wacTHbIe ipou3BOAHbIE U AU dHepeHraIbl IEPBOTO U BTOPOTO MOPSAKOB TS JaHHOW (DyHKIIHU.
2) 3ammcaTh MONHEIN quddepennran GyHKIUN epBOTO MOPIKA.

3) 3amucaTh ypaBHEHHE KacaTeIbHOH IIIOCKOCTH M HOPMAIH K JaHHO# (yHKIuy B Touke M 0(0;1),
4) Haiitt Ipou3BO/IHYIO B TOYKe M B HAIpaBJICHUH BEKTOpA I (1,—2) , rpaguent ynxuuu z = f (x,y)
B TOuKe M g M abCONOTHYIO BEIMYKMHY IpaJMenTa B Touke Mg .

3. Beruncnuth nNpulImKEHHO 3HAYCHUE BBHIPAKEHUS 1,042’02 +4/2,02

3

4. Haiitn HanGosnpliee 1 HauMeHblee 3Ha4eHust yHkmn Z = x° + y3 —2(x— y)2 B obnactu G:

2x+y=0, x=-1, y=-2

0 2y+3
5. H3MeHHUTh MOPAAOK HHTETPUPOBAHUS B TIOBTOPHOM HHTErpase: jdy j f(x,y)dx
-4 y-1

6. Haiiti 006BbEM Temna, 3aJJaHHOTO OTPaHMYMBAIOIIUMHE €T0 TOBEPXHOCTSIMH.
x2 +y2 =2y, z=125-x, z=0.

AKP No5 «Cnyuaiinsle coovimusy
1. Tlo mumieHn mpou3BOAUTCS TpH BhICTpena. PaccmarpuBarorcst cobsitust A, B, C — nmomnaganue npu

NEPBOM, BTOPOM U TPEThEM BhICTpenax. UTo 03HauaroT COOBITUS A+B+C,4B+C ?

2. B ypue 12 mapos. Cpeau 3tux mapos 3 Genbix 1 9 yepHbix. KakoBa BEpOSTHOCTH TOTO, YTO HayHady
BBIHYTBIN IIap OKa)KeTCs OenbIM?

3. B pamuoctymuu Tpu MuKpoOHA. J[JIs KaKI0r0 U3 HEPBBIX IBYX MHUKPO(OHOB BEPOSITHOCTH TOTO, YTO
OH BKJIIOYEH B JaHHBIA MOMEHT, paBHa 0,45, a aus Tpethero — 0,9. HaiiTu BEpOSTHOCTH TOTO, YTO B
JIAHHBI MOMEHT BKJIFOUEHBI 2 MHKpO(dOHa.

4. B npojake UMEIOTCS Oelible ¥ KOPUYHEBbIE SIa B COOTHOLIEHHH 2:3, MPHYEM TPOU3BOACTBO 60%
Oenbix u 71% KOPUYHEBBIX SUI] JaTUPYETCS THEM, MPEANIECTBYIONINM THIO MIPOAaXKH, a OCTAJIbHBIE
giia gatupyrorcs Oonee paHHUMH uuciamu. [lokymarens 3aka3bIBaeT SiIa, JAaTHPyEMbIe THEM,
MPEIIECTBYIOIIMM JHIO NMPOJAaKH, HE3aBUCUMO OT MX IIBeTa. KakoBa BEpOSTHOCTH TOTO, YTO €MY
NPOJAAYT PELIETKY OeJbIX SAull?

5. Tenedonnas cerb yupexaeHus obcimyxubaer 200 aOOHEHTOB. BeposSTHOCTH TOro, YTO B TEUEHHE
MUHYTBI BHYTPH 3TOH CETH KTO-TO KOMY-TO MO3BOHHT, paBHa (0,7. KakoBa BEpOATHOCTH TOTO, UTO B



TEUCHUE MUHYTHI OyeT 5 3BoHKOB? KakoBa BEpOSTHOCTE TOTO, UTO B TCUCHUE MUHYTHI OyIeT He Oolree
5 3BoHKOB? HaliT HamBepoOsATHEHIIIEE YUCIIO 3BOHKOB B TEUCHHE MHHYTHL.

Ilpumepnuvie unousudyanvhvie oomautnue 3aoanus (U/]3):

H/[3 Nel «Mampuuywt. Onpedenumenu. CJIAY»

3aoanue ogropmneno 6 sude unmepaKmueHozo mecma é Hocoouu

Anuncumos, A. JI., bounapenko T.A., Kamenesa I'.A. Matpuusl. Onpenenureny. CUCTEMbI TUHEHHBIX
anredpanvecknx ypaBHEHHH [ DIeKTpoHHBIN pecypce] : yaedHoe mocobue / MI'TY. - MarauToropck :
MI'TY, 2017. - 1 anektposn. onr. quck (CD-ROM). - D30VYP. - ISBN 978-5-9967-1000-3

http://magtu.ru:8085/marcweb2/Found.asp

HJ[3 Vo2 «lIpumenenue npou3eooHoii 01 UCC1e006aHUs PYHKYUIL)

1.

2.
3.
4

o

7.

3X
x*+9
[Moctpoiite rpaguk GyHKIMHU C TOMOILBIO IPOM3BOAHOM NEPBOTO MOPsAKA y=—x° —3x* +9x +11.

Haiizute mpoMexyTKH MOHOTOHHOCTH M 9KCTPEMYMBI PYHKIMK v =

Haiiure mpoMexyTKH BBIITYKJIOCTH, BOTHYTOCTH M TOYKH Iieperuba GyHkunn  y =2x — 3%/ x? .
3

Halinure acMMIITOTBI M MOCTPOMTE CXEMATHYHO rpaduK QyHKINH y =

(x+1)°
. X —3x+3
[IposemuTe monHOe nccnenoBanne GpyHKIMK U MOCTPOKTE TpaduK y = .
x-1
[MpoBenuTe modaHOE HUcCenOBaHNe QPYHKIMH U TOCTpoiiTe Tpaduk
_Inx
X

Haiinmure HanOosblliee 1 HAMMEHbIIEE 3HaUCHHUS (DYHKIIUH y =8+ 4 _15 HaoTpeske { 1 2]
2 ;
X

H/[3 Ne3 «Heonpedenennwiit unmezpan»

Brr

1.f

3.J‘

5.

YUCJIUTDh HCONPCACIICHHBIC NMHTETPAJIbI

1 x3x 2 1
ﬁ_T+1JdX 2.[( - ]dX

3 —
3 4 4 [S9X=0 6dx

X -
2 7x sin(zx j sin® x

x(3x2+1)" dx 6.f 2x -1

X% +2x+10

lel—exexdx 8. J‘de,

(x-2)°


http://magtu.ru:8085/marcweb2/Found.asp

9. j xe 3dx, 10. J' ﬁ,

11.

12 J‘L
' cos xsin® x '

_[ dx
Ix +3/x +24/x°
dx

3
' '[(x+1)\/x2+2x—1.

H/[3 Ned «Onpedenennvlii unmezpan u e2o RPUIOHCEHUS)
2 l Vg

1. I(xz +=)dx. 2. _[In sin xdx
1 X 2

2. Berancnuts miomaas GUrypel, orpaHHueHHON JTMHUSIMUA

1) 3x—y=4, y>=6x

2) r=cos2p, OSgOS%
x =2cost,

3) { . y=3=23).
y =6sint;

3. Beraucanuts mHy OyTH KpUBO#, 3aIaHHON ypaBHEHHEM

1) y=Inx, V3 <x <15

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

4. Beruucnuth 00beM Tej1a, 00pa30BaHHOIO BpalieHreM BOKpyT ocu Oy GUrypsl, OrpaHU4YCHHOM

rpadukamu QyHKImH X =3 — y2 , X= y2 +1

HJ[3 Ne5 «Kpammuovite unmezpanvt»

2P

1. BeIuuCANTS HOBTOPHBINA UHTETPal J. dy J. (2X + y)dx
2 0
2
4 3

1
3
2. 3MeHuTh MOPAAOK UHTCTPHUPOBAHUS B JIBOITHOM HUHTCTpajic: J.d J- f
1
y

2
.. X
3. BeunuciuTh ABOWHOU UHTCIPaAJI J'J‘ Y dXdy , TI€ D- O6HaCTL, OTrpaHUYCHHAasA JIUHUSIMU
D

yzl,y:x,x:4.
X

4. BBIYKCIUTD TUIOMIA/b GUTYPBI, OTPAaHHMIEHHON OKPYKHOCTIMA ' =1, I =2C0S @ (BHE OKPYKHOCTH



r=1).

5. Beruncauts mnomanas GUrypel, orpaHUueHHON TMHUSIMHA Y = % u X+y-7=0.

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

OI‘paHH‘IeHHOﬁ MMOBCPXHOCTAMU.

7. Berancnuth 00hEM Tena, OTPaHUIEHHOTO TOBEPXHOCTSIMHU

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

8. Halitu cTaTuueckue MOMEHTBI OTHOCUTENIBHO KOOPAUHATHBIX OCEU IJIIACTUHKHU, OTPAHUYEHHOMN
. 2 . o
napabonoii 'y = X (y > O), npsMON  X=9, eci MIIOTHOCTh PacIipe/leNe sl Macchl B KaKJI0M TOUkKe

paBHa OpJIMHATE 3TOM TOUKH.

9. Haiinure momenTs! unepuun |, | y |, OOHOPOIHOI MIACTUHKH (5 = l), OTPaHMYCHHON OCAMHU

KOOpIWHAT u npsiMmoii Y = 2 —0,5X.

HJI3 No6 «IlepBuyHas 00paboTKa pe3yabTATOB IKCIIEPUMEHTA)

JlaH cTaTUCTHYECKUH psIT (MCXOAHBIE 3HAUCHUS BEJIMYHH)

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 24 239 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3

36,9 23,2 59,8 6,1 38,4 23 344 23,4 31,4 30,2




36,6 79 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 154 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5

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

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

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

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

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

Haiitu BeIpaskeHre TByMEPHOTO SMIMPUIECKOTO pacipeaenerus (X, V), sMIupudeckne pacipeeaeHus
cocTapsomuX X U Y, MOCTPOUTH TpaduaecKoe 0TOOpaKeHHe pacIpeIeIeHAN.

JJis1 3T0T0 - COCTAaBUTH KOPPESILMOHHOE T0JIE, KOPPEISALUOHHYIO Ta0IuIy aOCOIIOTHBIX YacToT,
BapUaLOHHbIE PsiIbl, Ta0MULy «CTaTucTHYecKast COBOKYITHOCTh H3MEPUMOTO MIPU3HAKAY.

H/[3 Ne7«HUucnoBble XapaKTePUCTHKH I'eHepaJbHBIX NAPpaMeTPOB»

ITo nanubIM, oydeHHbIM B /13 Ne10, oueHuTe reHepalibHble MapaMeTpbl: HAUAUTE CpelHEE, TUCTIEPCHS,
CpellHee KBaJIpaTHIHOE OTKIOHEHUE, aCHMMETPHSI, KCIIECC, MOJIa, MeanaHa, K03 (OUIIMEHT BapHalliy JJIs
npu3HakoB X U Y. OLEHNTE CTeNeHb OTKIOHEHHUS SMIMPHUYECKOTO paclpeesIeHUsI STOTO U3MEPUMOTO
IIPU3HAKa OT HOPMAJILHOI'O paclpeeleHUs.

st aToro 3anonuute Tabnuiy «PacyeT BBIOOPOYHBIX OLICHOK MPU3HAKOBY U IPOBEANUTE PacyeThl
WCTIPaBJICHHBIX OLIEHOK TeHEepabHBIX MapameTpoB. Caenalite BEIBOJ 0 KOXPPHUIIMEHTE BapHAIINH.

H/I3 Ne8 «IIpoBepka CTATHCTHYECKHUX THIIOTE3)

[To mannpM, TomydeHHBIM B I3 Nel0 u 2, mpoBecTH CTAaTUCTHYECKYIO MPOBEPKY CTATUCTUUECKOM
TUTIOTE3bI 0 HOPMAJILHOM PACIIPEIEICHUH U3MEPSIEMOT0 MIPU3HAKA TI0 CICAYIONUM KPUTEPHSIM: a)
cpelHeMY KBaJIpaTUIHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbUPOBaHUS, B) TOKAa3aTeNIM HCIIPaBIEHHBIX
aCHMMETPHH U 9KcIecca, T) Kputepuio I[Tupcona y° (YpoBeHb 3HAYNMOCTH NPUHATH paBHbM 0.05). B
CiIy4ae MPUHATHUS TUIIOTE3bl O HOPMAJIBHOCTH PACIIpe/IeeHrs HallTh JOBEPUTEIbHBIE HHTEPBAIBI [T
MaTeMaTUYeCKOTO OKUIAHNA U CPEIHET0 KBaIpaTUYHOTO OTKJIOHEHHUS IpU ypoBHE HaaéxHocTh 0.95.

Ilpumepnoie sapuanmeul pacuemno-zpagpuueckux paoom (PI'P):

PI'P Vel «/lelicmeus Hao 6ekmopamu u ux ucnojib308aHue nPu peuieHul 3a0ay 2eomempun)



1. TlocTpoiiTe Ha MIOCKOCTH BEKTOPHI & (4;_1), b= (_ 2;5), C= (1;2). Haitaure ux nuneityo

KOMOWHAIINIO 2a+b+3c a) TEOMETPUYECKH, 0) aHATUTHYCCKH.
a=(21,-3) b=(-40;2) c=(@1L-2)

2. . Haiinure:

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

b ac bec (a+2c)(3a-50).

D |

6)

waxb axc bxc, (a+2c)<(za-s0),

o abc, (a+2c)3a—sb)c—-2b)

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

¢ . Haiinure nnoniaap napamuienorpaMmma,
a+?2

=(3-4;2)
b u C— 3b , 1 JUIMHBI €ro CTOPOH.

4. TIpoBepbTe, SBISIOTCA I BEKTOPEL & a= (1'1'3) b= (3;0;—2), c=(-113)
5. Haiigure <3a + bXC ZaXb 5C) - abc= 5

6. B tpeyronbuuke ¢ Bepmmnamu A(2,1), B(S,3), C(-6 5) HaWTH JUIMHY BBICOTHI U3 BEPIIMHBI A.

IMOCTPOCHHOI'O HAa BEKTOpax

KOMIIJIaHApHBIMU.

7. HanncaTh KAHOHUYECKUE U TApaMETPUUECKUE YPABHEHUS MIPSIMOM, MPOXOASIICH Yepe3 TOUKU
M(2,1,-1) u K(3,3,-1).

8. CocraBuTh ypaBHEHHE IUIOCKOCTH, poxoasmei yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

9. HOKaSaTB, 4TO MMPAMBIC NTapaJIJICIIbHBIL:

X+2 y-1 z X+y-z=0
X—y-52-8=0

10. Haiitu yron Mexmy npsmMoi, nmpoxosieid gepe3 Touky A(-1,0,-5) u rouxy B(1,2,0), n mmockocThio
x-3y+z+5=0.

11. Tansr Bepmmasl TeTpasapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanmummmre

1) ypaBuenue wiockoctu (ABC),
2) ypaBHEHHE IUIOCKOCTH, mpoxoasuiei yepe3 D nmapamtensro (ABC).
3) KaHOHHMYECKHE U MapaMeTpuuecKue ypaBHeHus peopa AD.
4) KaHOHWYECKHE M ITApaMETPUYECKUE YPaBHEHHUS MPSIMOH, cojepikaiieii BricoTy DE
TeTpa’apa.
b). Hatigute

1) yrox mexay AD u DE ¢ tounoctsio 10 0,1%

2) mnomans tpeyroiasarka ABC ¢ Tounoctsio 10 0,01;
3) o0ObeM TeTpasapa ¢ TounocThio 10 0,01;

4) Beicoty DE ¢ Tounoctsio 10 0,01;

5) koopaunath! Touku E ¢ Tounocthio 10 0,01.



PI'P No2 « IIpeoen. Henpepvignocmuy

1. HaiimuTe npenensl (yHKIIHIA:

0 lim X(x* +2x-1) 2) lim (Xx—2)(x* +2x+2) 3 "mg_«/ X
X x-1 -2 x*-5x+6 1384 x
. X 8+15x
sin=-In(L+ 4x) ) 3 1 . (Bx-1
4) . 2 ; 5 = ; 6) lim :
) legg)— ) 'X'LQ[X_4 x2_16j ) Hw[5X+6j

X-arctg X
6

2.Uccnenyiite GyHKIMIO Ha HEMPEPHIBHOCTD, BBIICHUTE XapaKTep TOUYCK pa3phiBa, CACIANTe YepTex
rpaduka GyHKIUU

_L, X<1,

1 x—1
1) f(x)=8x5, 2) f(x)=4(x-1)?%, 1<x<3,
4, X>3.

PI'P No3 «Ilpoussoonasn. Botuucnenue

1. Haiitu npousBonHble 1 AuddepeHrasl epBoro nopsaKa

_ 7cosx

1) - 1
y 5x+1

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

4) 'y =(cosx)?.



2. Haiitu npou3BoHYIO GYHKIUH, 33JaHHON HESBHO e’ —bxe* — ny +11=0.

o . X =3cost -5,
3.Haiiti mponsBoHyIO (PyHKITNH, 3a1aHHON TTapaMeTPUIECKH
y=4t° +5.
4. HaiiTi mpon3BOIHBIC TIEPBOTO MOPSIIKA (HYHKITHH y= x’e*

PI'P Ne4d «Ilpouszeoonas evicuiux nopaoxos. Ilpunoscenus npouseoonoun»

2

d-y
dx?

x=3t—t°,

y=3t% 9 y=5".

1. Haiigure —y 5
X

GyHKIMIA: a) {

. 2 .
2. a) Hanumute ypasHenue kacatesibHOM k napabone = X~ —4X + 2 B Touxke ¢ abeuuccoit X, = 0.

[Moctpoiite rpaduk 1 KacaTeIbHYIO.

6) Hamumute ypaBHeH#e KacaTenbHOM K KpuBoit X~ + Y° —4x+2y —164 =0 B ee Touke ¢

koopauHatami (7; 11). [TocTpoiiTe KpUBYIO U ee KacaTeIbHYIO.

3. Haiigure HanOospliee 1 HaMMEHbILee 3HaYeHUST QYHKIMM Ha 3aJaHHOM OTpPE3Ke

f(x)=2x>-6x?-18x+7 xel[-2;2].
1
4. Uccnenyiite pyHKImoo Y = 5 x® —2x* na AKCTPEMYM H ITOCTPOUTE €€ CXeMaTHIEeCKHiA TpauK.

(x-1)°

X2

5. IlpoBeauTte NoOMHOE UCCIEIOBaHUE U TIOCTPOTE rpaduk GpyHKIMU Y =

6. Berunciure mpeaciibl, UCIIOJIb3YS IMMPAaBUIIO Jlonmrans:

_2x® —8x* +13x-10
a) lim—; 5 ;
x->2  X?—2X°+3x—6

0) Iimox : In(eX —1).

X—>H



7. 3aBHCHMOCTD ITyTH OT BPEMEHHU IIPH MIPSIMOIMHEHHOM JABIKEHUHU TOUKH 3a/1a€TCSl YpaBHEHHUEM

1

S= §t3 +2t*—3,rne S —mytbBM, a t — Bpewms B c. BeIUHCIHTE ee CKOPOCTh U YCKOPEHHE B

MOMeEHT BpeMeHH { =4cC.

PI'P Ne5 «Hacmmuwle npouseoonvie»

In(l—x2 - yz)

R

2. HaiiTi 3Ha4eHUs1 YACTHBIX MPOU3BOIHBIX (DYHKINH B 3aJaHHOM TOYKE:

1. Haiitn obnacte onpenenenus GyHKUUN Z =

1

A z=x" (11) B) z=In(Vx+.y) (©1).

2
3. Haiitu z—lj ecm U = Xy +Sin(X+Y).
X

4. BBIYHCINTD IPHOITMKEHHO \/ 5.%% +2,03% .

PI'P Ne6 «Ixcmpemym OHIIy

1. Haiiu skcTpemyMsl GyHkimn 2 = X + 2y —4X — 6y + 2.

Inx In
2. Haiiti npon3BoIHYI0 QYHKIUH Z = —— — ny B HanpasieHuu Bektopa (1;1).

Yy X

3. Ipu kakux k>0 TpaaueHT QyHKIHUH Z = (2X + ky)2 HEePIICHANKYIISPEH psiMoi X + Y = 2.7

4. Haiiti sKcTpemManbHoe 3Hauenue GpyHkimn Z = 2X + Y — Y? — X* npn yenosun X+ 2y =1.

5. Haiitu Hanboublinee 3HaueHHE QYHKITUH:

>0 X+2y<1

A) Z=X-2y+5 y>0 B) z:ln(x2+y2) x>0



PI'P Ne7 «Obvikno8enHble Oudhhepenyuanvrvle ypasHeHUs REPBO2O NOPAOKA)

Haiitu oOumii maTerpan wim obuiee pemenue qudGepeHInaIbHOr0 YpaBHEHHsS TIEPBOTO
nopsiika (B mpumepax 4), 5) pemuts 3agaqy Kormm):

X% +2xy —5y?
2x% —6xy

1) V4—x2y' +xy?+x=0, 2) 20xdx —3ydy =3x*ydy —5xy’dx, 3) y' =

"~ yCos X =sin 2x ' = xy?
@{y y 5<Fy+y Ve Lax— Yty o,

y(0)=-1 y) =1 X2

PI'P Ne8 «JIH/TY @vicuiux nopaokoe ¢ nocmoanuvimu koypguyuenmamu. Cucmemot /1Y»

1. Haiitu o61ee pemienue quddepeHnaaIbHOr0 ypaBHEHUS:
1) y"xInx=y",2) @A+x*)y"+2xy’ =12x°.
y" =2sin’® ycosy

y(l):g, y(@Q=1"

3. Haiitu obmee pemenue qudepeHnnaibHoro ypaBHeH! (B ipuMepe 6) pemmTh 3a1a4y
Komm):

1) y" =2y +y=xe" g) V' +4y'+5y = x?

3) Y +2y' -3y =¢e",

4) y' -4y +4y =e>(cosx+3sinx),5) Yy’ —64y=64e>

6) y"+y=1/sinx

y(z12)=1,y(xl2)=nl2 "

4. Peute cucremy /1Y nepBoro nopsijka AByMs crioco6amu - OJICTAHOBKU M METOI0M Diijiepa
y'=2x-5y+e'
X' =y-6x+e™”

2. Haiitu pemenue 3anaun Komm:

PIrP ANe 9. Paow.

1) Haiitu cymmy psiza o onpeaeaeHuto

o]

Z 18
nzZ—7n+10"

n=7

2) I/ICCJ'IG,Z[OBaTB p4aA Ha CXOAUMOCTD IIPH MMOMOIIHY MIPHU3HAKAa CPAaBHCHUA



i sin? nv/n
mn

n=1
3) UccnenoBath pst Ha CXOOUMOCTE TIPY TIOMOIIY TIPU3HAKA CPaBHEHUS

had 2

D
nn2+3n'

n=2

4) UccnemoBath psij HAa CXOUMOCTh TIPU IOMOINM Nipu3Haka Jlanmambepa

Sl (2n + 1)!
— (3n —2)!

5) UccnenoBats psg Ha CXOAMMOCTH IPH MIOMOIITH npu3Haka Jlamambepa

6) I/ICCJ'IGZ[OBB,TB paA HAa CXOAUMOCTD TP MMOMOIIY MHTCTPAJIbHOTO IIPU3HAKA Kommm

Z (n+1) ln(2n 4)°
7) UccnenoBath psig Ha aOCOMIOTHYIO U YCIOBHYIO CXOAMMOCTD

> (—1)™(3n + 10)
5n—3 '

n=1

8) Brruncnutes cymmy psina ¢ TouHocteto € = 0,0001



> (-

n=1

9) Paznmoxuts Ppyrknuio B psin Teimopa mo cremeHsm x

xV81 — 5x.

10) Beruucnute unterpai ¢ Tounoctsio 10 0,001

jl dx
o V32+x5
11) Haiitu pasnoxenue B psa Oypbe Ha uateppaie (—m;m) ynxiuu f(x) = x2 —3x+ 2 .

12) Haiitu pasnoxeHue QyHKIIUH COS ZB—XB psin @ypobe Ha uatepaie (0,1) mo cunycam.

PI'P Nel0 «Teopusa eepoammnocmeii»

1. TlpousBoauTcs 5 BBICTPEINOB IO pe3epByapy ¢ TOPIOYUM, IIPUYEM Pe3epByap IOCIe MEPBOTo
MOTTaJaHusl B HETO BOCIUIAMEHSETCsI, a II0CJIe BTOPOro MOMaJaHus B HETO — B3pbIBaeTca. BeposTHOCTh
MOTIaIaHusl B pe3epByap MpH KakaoM BeicTpene paBHa 0,3. HaiiTu BepoATHOCTD TOTO, UTO pe3epByap
OyzeT MO0 KEH, HO HE B30PBETCS.

2. B cembe Tpoe aeTei: 2 Majb4MKa U JeBOYKa. JIeTH UIparoT Ha KyxHe. BeposaTHOCTE TOro, 4To
MaJIBYMKH Pa3oObIOT mocyay cooTBeTcTBeHHO paBHa 0,7 u 0,8, a ans neBouxu — 0,4. Haiitu
BEPOSITHOCTH TOTO, UTO IMOCYy1a OyIeT pa3oura.

3. Cama nomnajgaer B MUILEHB TP OJHOM BBICTPEJIE C BEPOATHOCTHIO 0,8, Mara — ¢ BepostHocThio 0,7, a
ITama — ¢ BepositTHOCTEIO 0,75. Cama BeicTpenw 2 pa3a, Mamra — 3 pasa, [lamra — 1 pa3, mocie gero B
MHUIIIEHH OBUIO OOHAPYKEHO OJIHO OTBepcTHE. KakoBa BEPOSTHOCTh TOIO, YTO B MHUIIICHD ITOMAjIa
Marma?

4. PaspblB CBSI3M IPOUCXOAMT B OJHOM M3 3BEHbEB Tele(oHHOro Kabeias. MoHTEp
MOCJIE0BATENBHO IPOBEPSIET 3BEHbS, OOHapyXHBas MecTo paspbiBa. COCTaBUTH DI
pacnpeneneHus] 4YUClIa OOCIIETOBAHHBIX 3BEHBEB, €CIIM BEPOSTHOCTH pa3phiBa I
Ka&KIOTO 3BEHAa IIOCTOSIHHA W paBHAa .

5. 3Baman psin pacmpeseneHusl JMCKPETHOW CIydallHOW BeJIMYMHBI X.



X |1 2 3 4 5 6

p 003015 020 {035 |0,15 |?

[loctpouts MHOTOYTONBHUK pacnpeneneHns. OnpenenuTs (QYHKIAIO paclpeieieHus U

.. m
MOCTPOUTL €€ I‘pa(bI/IK. Belunciauth MaTeMaTHYECKOE OXHMIAAHHC X,  JHUCIEPCHIO

D[X]

o)
, CpelHEee KBAAPATHYECKOE OTKIOHEHHE X M BEPOSTHOCTDH
P(m, —o, <X <m, +0,).

6. 3amana OQyHKOWS pacnpeneseHus CIIydailHOW BENIUYMHBI X

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

1 X >b.

Ha#itn mnotHOoCTh pacmpenenenus. lloctpouts rpaduku QyHKIIMM © TUIOTHOCTH
pacrpeaciacHus. BreruncanTth MaTeMaTHYECKOS OXXUaaHue, OJUCICPCUIO W BEPOATHOCTDH

P(X (0, 4)).

7. B rtabmune npuBeA€H 3aKOH paclpelelicHHs BEPOSITHOCTEH CHCTEMBl CIyYailHbIX BEJHMYUH
X, V)

X
4 T -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
2 0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a

N m., m o
Haiitu: ko3¢ punmeHT «a»; MaTeMaTUYECKHE  OXHUJIaHUS ¥ Y, aucnepeuu X2 Ty

koo durment xoppemsaua - * Y.




11. Ilpunoxenne 2

7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) HJIaHpreMLIe pe3yJabTaThl 06yqe}mﬂ H OLCHOYHLIC CpeaACTBA AJIsI IIPOBECACHUS l'[pOMe)KYTO‘IHOﬁ arrecranmmn.

C TYPHBII
TPYKTYP HnaHpreMHe PE3yIbTaThbl
9JICMCHT OHGHO‘-IHI)IC cpeacrBa
00y4eHus
KOMIICTCHII N
OIIK-4 — roTOBHOCTDH CO4YeTATH TEOPHIO U MPAKTHUKY /ISl pellleHUs] MHKeHEePHbIX 3a/1a4
3HaTh - OCHOBHBIE TEOPETHUUECKHUE MOJIOKEHNUA | TeopeTHyeckue BOMPOCHI sl IK3AMEHOB H 3a4eTa.
M3y4aeMbIX  pa3leloB  MaremaTuku: | 1 ceMecTp (3K3ameH)
JUHEHHOH M  BEKTOPHOH  anreoOpsl, . . . .
AHATMTHYECKOH — TCOMETpHH, TCOpHH 1. Marpuus! u aeifctBus Hax HUMU. CBOHCTBA AEHCTBUI HaJl MATPUIIAMH.
. | 2. Omnpenenmurenu | u |l mopsimkos.
NpEZIeIOB ¥ HEMPepbIBHBIX  (YHKIUH, .
OCHOBHBLC TCODEMEL 3. Omnpenenurenn N mopsaxa U UX CBOKCTBA.
P 4. Cucrembl TMHEHHBIX anreOpanueckux ypaBaeHuid (CJIAY) u ux 3anuch B MAaTpUYHOM BUJIE.
AupepenimanbHoro ¥ MHTCTPANIBHOTO | 5 O6parnas matpuna i ee BoraucieHue.
ucUnCIeHUsT  QYHKUMH  OAHOM M |g  pemenns CJIAY MaTPUYHBIM METOJIOM.
HECKOJIBKMX  TIEPEMEHHBIX,  METOJBI | 7. dopmyisl Kpamepa
nudpepeHmanbHOro HCYUCIICHUA | 8. CxalsipHOE IPOU3BE/ICHUE ABYX BEKTOPOB U €I0 CBOMCTBA.
uccienoBaHus  QyHKIUA, a Takke|9. BekropHoe mpoun3BeneHHE IBYX BEKTOPOB M €r0 CBOHCTBA.
crocoObl ¥ mpuéMbl npuMeHenuss ux K [ 10. CmemanHoe npousseneHure TPEX BEKTOPOB U €0 CBOKCTBA.
pemeHHIO THUIIOBBIX l'IpI/IKJ'Ia,Z[HBIX 3a7a4 11. OcHoBHas naes AHAJIUTHYECKON TreoMeTpurr, IPUMCHCHUEC BEKTOPHBIX HpOI/ISBeI[eHI/Ii/'I.
-  OCHOBHEIE THIE OOBLIKHOBEHHEIX g [psimast Ha TUTOCKOCTH. Pa3nnyuHble BUABI ypaBHEHUH IPSIMOM Ha TUIOCKOCTH.
mubdepeHIMATLHEX  ypaBHEHUH W 14. ;’ron MEKy PAMBIMH Ha TUIOCKOCTH. PaccrosiHue OT TOYKH 10 IPSIMOM HA TUIOCKOCTH.
. DIumnc U ero cBoiicTBa.
METOABl MX pELIEHUd, U OCHOBHBIE A
15. T'unep6ona u e€ cBoiCTRA.
MaTeMaTH4eCKUe MOJEIU  TPOLECCOB, | 16 [anaGona u eé croiicTaa.
ONHCHIBACMBIX  M(HEPEHIMATBHBIMHE | 17 Tnockocts B HpOCTpaHCTRE. PasiudHble BUIbI YPABHEHHUH IIOCKOCTH B IPOCTPAHCTRE.
YPaBHCHUSIMUA, 18. VYron Mex 1y II0CKOCTAMH. PacCTOsSHUE OT TOUKH JI0 TUIOCKOCTH.
- OCHOBHBIC IIOHATHA TCOPUU 19. IIpsmas B npocTpancTBe. Paznuunble BUAbl ypaBHEHUH IPAMOIl B IPOCTPAHCTBE.
BEPOSITHOCTEN U MAaTEMaTUYECKOU 20. B3aumHOe pacrosoxeHue IIOCKOCTU U NPAMOIl B IPOCTPAHCTBE.
CTaTHUCTHKH U UX IIPUMEHEHHE TIPH 21. ®ynxuus. Cnocobsl 3ananus. O6nacts onpenenenus. OCHOBHbIE JleMeHTapHble (PYHKIMU, UX CBOMCTBA, IPa(UKU.
pelIeHrH MCCeI0BATENbCKHIX 33124 22.IIpenen pyukiuu B Touke. IIpenen ¢pynkuun B 6eckoHedHOCTH. OAHOCTOPOHHUE TIPEAEIBL.
23. beckoHeyHO Masible 1 OECKOHEYHO OouIbINe (DYHKIMH, CBSA3b MEX1y HUMH. CBOICTBA OECKOHEYHO MajIbIX (QYHKINH.
24. Teopemsl 0 npegenax. PackpbiTie HeonpeieIeHHOCTEH.




CTpyKTypHBI
JJIEMEHT
KOMIIETCHIINH

[Tmanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBa

25. 3aMeyartesbHbIC PSS

26. CpaBHEeHHE OECKOHEYHO MajbIX (YHKIMH. DKBUBAJICHTHBIE OECKOHEYHO Majible (DYHKIMH U OCHOBHBIE TEOPEMBI O
HuX. [[puMeHeHre K BEIYUCICHHIO MPE/IENIOB.

27. HenpepbIBHOCTD (DYHKITMH B TOUKE. TOUYKH pa3phiBa U X KIACCHUPHUKAIIHS.

28. OcHOBHBIE TEOPEMBI O HeNPepHIBHBIX (HyHKIMAX. CBOICTBA (hYHKIMI HETIPEPBIBHBIX HA OTPE3KE.

29. [Ipon3BomHas QpyHKINH, €€ TCOMETPHUUCCKUI U (PUIUIECCKUI CMBICIT.

30. YpaBHeHus kacaTenbHOW U HOpMad K KpuBoit. AuddepeHunpyeMocTs QyHKINH B TOUKE.

31. IIpousBoxHas CyMMBI, pa3HOCTH, IPOU3BEACHHS, YacTHOTO (pyHKIui. [Ipon3BoaHas C0KHOH 1 00paTHOH QYHKIHA.

32. InddepeHupoBaHrie HESBHBIX M TapaMeTPUUECKH 3a1aHHbIX GyHKuuii. Jlorapupmudeckoe audhepeHurpoBaHue.

33. IIpou3BOAHBIC BHICIINX MOPSIKOB.

34. Tudpdepennman pynkimu. ['eomerpuueckuii cMmbich nuddepenimana. OCHOBHbIC TEOPEMbI 0 TU(epeHIIHaTax.

35. Ilpumenenue auddepennuana K IpUOIMKEHHBIM BRIYHCICHUSIM.

36. OcHOBHBIC TeOpeMbI TU(PepeHIIHATBHOTO ucuncienus: Poss, Jlarpamxa u Ko,

37. IpaBuno Jlonurans.

38. YcnoBust MOHOTOHHOCTH (GYHKIMHA. DKcTpeMyMbl GyHKIMN. HeoOxonuMoe U 10CTaTOYHOE YCIOBHS SKCTpEMyMa
(hyHKIHH.

39. HaubGonpniee n HanMeHbIIIee 3HAYCHUS (PYHKIIUHN HA OTPE3KeE.

40. Bemyknocts rpaduka ¢pyakunu. Touku nepernda. HeoOxoamMoe 1 1oCTaTOYHOE YCIIOBHS TOYEK Iepernoa.

41. AcumnToTsl rpaduka GyHKIHH.

42. TlepBooOpasHas. HeonpeneneHHbli nHTErpai u ero cBoiicTBa. Tabnmiia OCHOBHBIX HHTETPAIOB.

43. OcCHOBHBIE METO/Ibl MFHTETPUPOBaHUS: 3aMEHa [IEPEMEHHOI U MHTErPUPOBAHKE TI0 YaCTSIM.

44. VHTerpupoBaHue PAllMOHATBHBIX (QYHKIUH.

45. VHTerpupoBaHue TPUTOHOMETPUUYECKUX (PYHKITHI.

46. VHterpupoBaHue UPpaLMOHAIBHBIX (QYHKIHMIL.

47. OmpeneneHHBIN HHTETPa KaK Ipeaes] HHTETrPaIbHON CyMMBI, €r0 CBONCTBA.

48. ®opmyna Hetorona — Jleiiouuna. OCHOBHBIE CBOWCTBA ONPEIEIEHHOTO HHTErpaJa.

49. BpluncieHue ONpeneseHHOro MHTErpana (3aMeHa NMepeMEHHOW, MHTerpUpOBaHUE IO 4acTsaM). HTerpupoBanue

YETHBIX M HEYETHBIX (DYHKIMH B CHMMETPHYHBIX IIpe/esax.

50. I'eomerpuueckne u pU3MUECKHE MPUIOKEHHS OIIPEACIEHHOTO HHTETpasa.

2 cemecTp (IK3aMeH)

51. O6nacte ompenenenuss ®HIL. Ilpenen, HempepbiBHOCTh. CBOWCTBAa (YHKIMH, HENPEPBHIBHBIX B OrpaHHYCHHOU

3aMKHYTOH 001acTH.

52. YacTHble MPOM3BOAHBIE MIEPBOTO MOPSIKA, KX TEOMETPUUECKOE HCTOIKOBAHHUE.

53. YacTHble MPOM3BOAHBIE BBICIIUX MOPSIIKOB.

54. TuddepeHmpyeMocTs U MOTHBIN TuddepeHman GyHKI.

55. Tlpumenenue nosHoro audeperimana K NprHOImKeHHBIM BerauciIeHusM. nddepeHinansl BEICIINX MOPSIKOB.
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56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

81.
82.
83.
84.
85.

86.

87.

[TpousBonHas cioxHoi ¢pyHkimy. [lonHas nmpousBoHas.

WuBapuaHTHOCTH ()OPMBI OJTHOTO AU PepeHnrana.

Juddepenunpoanue HesIBHOW QYHKIIHH.

KacaTenpHas MI0CKOCTh M HOPMAIIh K IIOBEPXHOCTH.

OkcTpeMyM (YHKINH ABYX NepeMEeHHBIX. Heo6X0auMoe 1 JOCTaTOUHOE YCIOBUE IKCTPEMyMa.

YcnoBHbIl 3kcTpeMyM. MeTosn MHOKuUTeNel Jlarpanxa.

HawnGosnbiree n HanMeHbIee 3HaUCHNS (QyHKIMU B 3aMKHYTOH o0nacty.

JIBOWMHOM UHTErpall: OCHOBHBIE TOHATHUS U ONIPEIECIICHUS.

I'eomerpuyeckuii u pU3NIECKUIT CMBICT JBOHHOTO MHTETpaa.

OcCHOBHBIE CBOMCTBA JBOMHOTO WHTETpaIa.

Brruncrienne qBOHHOrO HHTErpana B 1eKapTOBBIX KOOPAUHATAX.

Brruncrienne JBOWHOrO HHTErpaia B MOJIAPHBIX KOOpPAUHATAX.

IIpunosxeHus JBOMHOIO UHTErpaa.

KpuBonuHeiHbII HHTETpasl 10 AJMHE AyTU: OCHOBHBIE MOHATHS, CBOMCTBA.

Brluncnenne KpuBOIUHEHHOTO UHTErpaia o AJUHE AYTH B I€KapTOBBIX KOOPAUHATAX.

I'eomerpruecknii n pU3NIECKUI CMBICI, IPWIOKEHUS] KPUBOIMHEHHOTO HHTETPaa 110 JUTHHE TyTH.
Juddepennnanbabie ypaBHEHHS: OCHOBHBIE TOHSTHS. 3a1a4H, IPUBOIAIINE K AN depeHIINaIbHBIM YPaBHEHUSIM.
Teopema cymecTBOBaHUS U €JMHCTBEHHOCTH penieHus quddepeHnnaisHoro ypaBHEeHHS.

YpaBHEHU ¢ pa3IeNAOMUMHCS IEPEMEHHBIMU.

Onnopoansle nuddepeHmansHble ypaBHeHH | Topsaka.

JIuneiinble ypaBHeHUs. Y paBHeHus bepHymn.

YpaBHeHue B noyHbIX AuddepeHnanax.

JuddepenunanbHbie ypaBHEHHS BHICIIHMX MTOPSIIKOB: OCHOBHBIE TOHSTHSI.

YpaBHeHUsI, JOMYCKAIOIIE MOHIKEHUE MTOpsAKA.

Jluneiinple nuddepeHranbHble YpaBHEHUs! BBICHIMX NOPsAKOB. JIMHelHble oaHOponHble andepeHnaibHbIe
ypaBHEHHS 2, N-TO HOPSIIKOB.

Wnterpuposanne JIOAY ¢ noctosHHEBIME K03 pHIIICHTaMU.

Jluneiinsie HeoqHopoausie Y. Ctpykrypa obmero peurenus JIHJY.

Metoz Baprialiul IPOU3BOJIBHBIX TOCTOSTHHBIX.

Wnrerpuposanne JIHAY ¢ nocrostHEBIME K03((DUIMEHTAMH ¥ IPABOK YacThIO CHIENHATBLHOTO BU/IA.

Cucremsl nu¢epeHInanbHbIX ypaBHeHHH. Teopema CyIIeCTBOBaHMS M EIMHCTBEHHOCTH pemeHus. Merox
UCKITIOYEHHS IS PEIISHUS] HOPMaIbHBIX CUCTeM Au(epeHInanbHBIX YPaBHEHIH.

UmncnoBsle psAAbI; YACTUYHBIE CYMMBI; CXOOMUMOCTh M PACXOAMMOCTb UYHWCIIOBBIX DPSIOB; HEOOXOOMMOE YCIOBHE
CXOJIMMOCTH YHCJIOBOTO psifia.

JlocTtaTouHple TPU3HAKK CXOJUMOCTH DSIOB C TIOJOXKHTEIBHBIMH WICHaAMH: cpaBHeHus, JlamamOepa, Kormmm,
uHTerpanbHbii Komn.
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0o0y4eHus

OneHouHble CpeCTBa

88. 3HakonepeMeHHbIE PsiIbl; A0CONIIOTHASL M YCIIOBHAS! CXOAMMOCTb; 3HAKOUYEpEAyIoIUecs psiabl, npu3Hak JleiOHuna.

89. CreneHnble psubl; paguyc u o0nacTb cxoxumoctu; ¢dopmynsl Jlanambepa m Komm s HaxoxIeHHs paanyca
CXOAUMOCTH.

90. Pa3noxeHne (yHKIHH B CTCIIEHHBIC PSAABI, TEOpeMa SIWHCTBEHHOCTH, HEOOXOIWMOE M IOCTaTOYHOE YCIOBUE
Pa3I0KUMOCTH (PYHKITMH B CTETICHHOH Psf; pa3iioskeHUe AIeMEHTapHBIX (GyHKUWH B psa Teitmopa.

91. Paner @ypse; pasnoxenue GpyHKui B psix Pypbe BerancieHneM ko3 ¢punneHTos MmetooM Dypobe; pasnokeHue mo
CHUHYyCaM U KOCHHYCaM; CBOICTBA.

3 cemectp (3a4er)

92. DneMeHThl KOMOMHATOPUKH: EPECTAHOBKH, Pa3MEICHHUS, COYCTaHUSI.

93. OcHOBHBIE IOHATHUS TEOPUU BEPOSITHOCTEN: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

94. [lelictBus Haa coObITUSIMH. ANreOpa COOBITHIA.

95. TeopeMbl CI0KEHUSI 1 YMHOKEHHSI BEPOSITHOCTEH.

96. ®opmyia nonHoi BepositHoctu. Popmyia beiteca.

97. TlocnenoBaTenbHOCTh HE3aBUCUMBIX UCTIbITaHuil. Dopmyna beprysim.

98. CnyuaiiHple BETHYUHBI, HX BHIBL.

99. Psan pacnpenenenns. @yHKIMA pacrpeeneHus, ee cBOHCTBa. [II0THOCT pacnpeneneHns, CBOMCTBA.

100.YncnoBble  XapaKTEpUCTHKM  CIy4aWHBIX BEIMYMH: MaTeMaTHYECKOEe OXKHAAHHE, AHCIepCcus,
KBaJpaTUYECKOE OTKIOHEHHE.

101.HopmaisHBIH 3aKOH pacnpeeNICHHs CIIydaiiHO! BeTMIHHEI.

102.CucremMsl cirydaifHBIX BEIMYMH. 3aKOH pacnpeeneHns. UnciioBble XapakTepUCTUKH CHCTEMBI CITy4aifHbIX BEITHYHH.
3aBHCHUMOCTH CITyJaWHBIX BETUYHH.

103.TIpenmer MaTteMaTHYeCKOil cTaTUCTUKHU. ['eHepalibHasi COBOKYIIHOCTh M BbIOOpKa. BapuarmonHsiii psia. [Tonuros.
I'ucrorpamma. Dmnupudeckast QyHKIUS pacipeeIeHUs.

104.Cratuctiueckue OLeHKH MapaMeTpoB paciipeaeieH s TeHepallbHOW COBOKYITHOCTH.

105.Cratucruueckas nposepka runotes. Kpurepuii cornacus. Kpurepuii [Tupcona.

106.KoppensunoHHblit aHanu3. OMnupudeckuil kodhuuueHt koppensuud. HaxoxneHue ypaBHEHHs JIMHEHHOI
perpeccuy METOJOM HAUMEHBIIUX KBAaPATOB.

cpeaHee

YMmeTh

00cyx1aTh crocoobl 3pdekTuBHOTO

Hpumepnble npakmuiueckue 3a0anHus 0ns IK3AMEHA U 3auema:

peLeHust muddepeHnmanbHbIX | 1. Berancnure npenenst:
o . 4 :
YPaBHEHUH U X CUCTEM; 2) lim 1+4x—-x" | &) lim 3x-arcsin 2X B) | J2x-1-+5
> — 5 |m R .
OIIPEETATh 3} dexTuBHOCTD x>0 X 4+ 3x2 4 2x* x>0 COS X — COS° X x>3 Y_3
pelIeHus 3aJaud, IOJIyYEHHOro C
) . Yy . 4x—x? X =ctg2t,
IMOMOIIbO YMCIICHHBIX METOOB; 2. Haitiute ——  uia QyHKumii: a) y =e . 0) )
pacno3HaBaTh 3¢ exTHBHBIC dx y = In(sin2t)
pe3ybTaTHI 00paboTKu
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JKCIICPUMCHTAIBHBIX JTaHHBIX  OT
Hed( (PeKTUBHBIX

3. Haiitn HeonpeIeIéHHBIA  MHTErpa: a) j sin 3x - cos 5xdx , 6) I 1-cosx ax ® J.(Zx +5)-e*dx.
(x-sinx)?

xdx

1
5. BerauciuTh onpeneneH b HHTerpalt '[4 X - arcsin xdx -
0

4. BBIYMCIIUTD ONpe/IeIEHHbIH HHTETpal

M!—.E

2
6. Haiitu mwiomans (urypsl, orpanudennoii mummsvm: X =4, Y° =4X.
7 Pemutes Matpuunoe ypaBHeHUHe X+3(A-B)=4C, rae

el 5o (4 )

8. Pemmth crcTeMBl IMHEWHBIX aNreOpandecKuX ypaBHEHUH mo ¢popmyinaM Kpamepa, MaTpHIHBIM METOIOM, METOJOM
laycca:

3X, +4X, +2X; =3

2X; — X, —3X; =-3

X, +5X, +X; =—2

(L3,6), A(221), A(-101), A (—46;-3).

9. JlaHbl KOOpAMHATHI BEPIIWH ITHPAMHUIbI ARAA, : A
Haiitu:

1) iy pedpa Ak, ;

2) yros Mmexay pedpamu Ah, u AA ;

3) yron Mexy pedbpom A U TPAHBIO ARA ;

4) momaab rpaHu Al ;

5) o0beM mHpaMHUIBL.

10. B tpeyronbHuke ¢ Bepmuaamu A(2,1), B(5,3), C(-6,5) HaliTH 1yIMHY BBICOTHI U3 BEPIIMHBI A.
11. Hanucath KaHOHHYECKUE U TAPAMETPUUYECKUE YPABHEHUS NPSIMOM, poxo siieit yepe3 touku M(2,1,-1) u K(3,3,-1).
12. CocTaBuTh YpaBHEHHE IUIOCKOCTH, mpoxoxasmiei yepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
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13

14.

15.
16.
17.

18.

19.

20.

21.

22

. ﬂOKaSaTL, YTO OPSAMBIC MapaJlJICIIbHbI:

X+2 y-1 z {x+y—z=0

3 -2 1 |x-y-52-8=0

OnpenenuTs TUI KPUBOH 2-TO MOpSAAKA U IOCTPOUTH JINHUIO:
x> —9y® +2x+18y+73=0
2x* +3y® —4x+6y—-7=0
y? —4x-2y—-3=0

_Ja_v2 _\2 )3
Haiit 1 mocTponTs 001acTh onpeaeneHus GyHKIUN U=y9-X"—y" +(x-y) .

Haiitu nonmueiii auddepenuuan ¢ynxuuu:  z = x°Iny — sin 2xy .
HaiiTu wacTHble NPOM3BOITHBIC IEPBOTO MOPsIKA (YHKLMH:
z = 5x2y3 + In(x + 4y).

. [,2 2
Hamnmcars ypaBHeHMe KacaTeIbHOM INIOCKOCTH M HOPMaJH K MoBepXHocTH Z =4/ X" + Y~ B Touke (3, 4, 5).

2 3
Uccnenorats Ha sxkctpeMyM Gynkumo Z = X~ — 2xy + 4y
4 o

0o 0
3MeHHUTD HOPSIIOK HHTErPUPOBAHHUS J‘ dy J' fdx + Idy I fdx.
-2 —J2+y -1 7\/?

dxdy
Boraucmnts [ ———2_ D:x<y<+1-%2, x>0.
g«/x%yz g

o o X
. BBIUMCIUTh KpUBOIMHENHBIN HHTETpal fL 5 dL ,rne L - nyra napaGossl y2:2x, 3aKJIFOYEHHAs MEXAY Toukami (2,2)

u (8,4).

23

. BBIUKMCINTE KPUBOJMHENHBIA MHTErpan IEPBOrO poAaa fL,/xz +y2dL, rne L — oxpyxHocTh x%+4y? =

ax (a > 0).

24

25
26

. Pennre 3anaay Kommu: yCOS2 xdy = (y2 +1)dX, y(O) =0.

. Haiinute obmee pemenne audepeHaibHoro ypaBHeHUS y” +y "= e?*,
. Permuts opHOpOTHYIO cuctemMy auddepeHInanbHBIX ypaBHEHHH]:
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x'=6x—y,
Yy =x+4y.

27. Haiitu cymmy psina

[ee]

Z 36
n2—-5n+4"

n=6
28. UccnenoBath psia Ha CXOAUMOCTh
1, n P
Z 2n (n - 1) '
n=1
29. Pa3noxwute GpyHkuuio B psin Teitnopa no creneHsM x.

arcsin x
< .

30. IIpu mocraBke ¢ 3aBoaa Ha 0a3y 1000 pagHONPUEMHUKOB, Y 55 BBIILIN U3 CTPOS JaMIbl. HaliTH BEpPOSTHOCTH TOTO,
YTO B3SATHIIl HayAa4y MPUEMHHUK OyJIeT UCIIPABHBIM.

31. [IatHaanaTh dK3aMEHAIMOHHBIX OHMJICTOB COIEPIKAT MO 2 BOIPOCA, KOTOPBIC HE MOBTOPSIIOTCS, SK3aMEHYIOIIHNACS
3HAET TOJBKO 25 BOMpocoB. HaliTu BEpOATHOCTH TOTO, UTO SK3aMeH OYJET CaH, €CJIU IJIsl 3TOTO JOCTATOUHO OTBETHTH HA
JIBa BOIIPOCa OJTHOTO Ouera.

32. [IpyarMaeM BEpPOSITHOCTH POKICHHS Malb4ylKa M JIEBOYKHA pPaBHBIMH. HaiiTh BeposTHOCTH TOro, uto cpeau 10
HOBOPOXKJICHHBIX 6 OKa)KYTCS MallbuUKaMHU.

33. Jlan 3aKkoH pacmpeneneHus TUCKPETHON CITyJaifHON BEJTMYMHEL:

X: 10 |20 | 130 |40 |50
p: 011]02 )03 |02 |02
BBIYHCIINTH €€ MaTeMaTHIeCKOe 0XKUIaHNe, TUCIIEPCHIO U CPEHEee KBaIpaTHIeCKOe OTKIOHEHHE.
34. Nana ¢pyHKIMS pacrpe/iesieHns] HEPEPhIBHOM CIydaifHOW BEJIMUMHBI X

0 npu x<0
0,25x3(x+3) mpu O<=x<=1
F(x)= 1 npu x>1
Haiitu motHOCTS pactpenenenus f(X), moctpouts ee rpaduk, BEpOSTHOCTH MONAfaHuUs B 3aaHHbIi uHTEpBa [0,5; 2],
o)
Mx, Dx, X,

35. BamaHo pacipeaesicHie BEPOSITHOCTEH TUCKPETHON ABYMEPHOU CITy4ailHON BETHMUYUHBIL:




CTpyKTypHBI
JJIEMEHT

[1nanupyemsble pe3ynbTaThbl

OneHouHble CpeCTBa

00yueHus
KOMIIETCHIIUU v
Y\ X 2 5 8
04 0,15 0,30 0,35
0,8 0,05 0,12 0,03
HaiiTu 3aK0OHBI pacrpeIe/icHUs] COCTABIIAIOMINX, KO3 MUIIMEHT KOPPEAIIH
36. ITo BwiGopke mpu 3aganHoM yposHe 3HaummocTH O = 0,05 nposeputs mo xpurepuio ITupcoma rumoresy o
HOPMAJLHOM paclpe/ieiicHud TeHEPaJbHOW COBOKYIMHOCTH. B cilyuyae NOpPUHATHS THIOTE3bI O HOPMAJIbHOM
pacrpesienieHiy HAWTH TOBEPUTEIbHBIC HHTEPBAJIbI I MATEMATHYECKOrO OXKHMIAHUSL ( W CPEIHEro KBaJpaTHUECKOro
OTKJIOHEHHST G TIpU YPOBHE HajekHOCTH Y =1— 0l
X, 4 7 10 13 16 19 22 25
n, 6 11 14 22 20 13 9 5
37. Y3 HOpMaJIbHOU reHepaibHOM COBOKYITHOCTH H3BJIcYeHa BbIOOpKa 0Obema 1 = 15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
TpeGyercs npu yposue suaummoctn ¢ = 0,05 mnposeputs mynesyio rumoresy H, :o? =o? =55, NpuHIB B
Ka4eCTBe KOHKypupyiome runoresst: a) H, 102 #55, 6) H, 10 >55 nm Hl : 0° <55 B sasucumoctn or
MOJYYSHHOTO 3HAYCHUSI O 2
Bnanets HaBBIKAMH TIOCTPOEHUs U perenus | [Ipumepruie npuKIaoHble 3a0auu U 3a0aHuUs

MaTEMATUYCCKUX
NPUKJIAIHBIX 33/1a4;
HaBBIKAMU 000O0IIEHUs PE3yNILTATOB
peleHus, pe3ynbTaToB 00paboTKU
CTaTUCTHYECKOTO IKCIIEPUMEHTA;

Mojienen

CIIoco0aMHu OLIEHUBAHUS
3HAYUMOCTHU U HpaKTH‘IeCKOﬁ
MPUTOAHOCTH MOMYYCHHBIX
pe3yIIBTaTOB

332[3‘!3 1. 3aBHCHUMOCTH IIyTh OT BpPEMCHHU IIpH HpﬂMOJ’II/IHGﬁHOM JABWIKCHUU TOYKH 3aaCTCs YpPAaBHCHHCM

3 2
S=—t"+2t° -3, me S —nyreBM,a t — Bpems B c. BoruuciuTe ee CKOPOCTb M yCKOPEHHE B MOMEHT BPEMEHH
t=4c.
3apanme 2. CocTaBpTe aJrOPUTM PEIICHHUS JTHHEHHOTO OJTHOPOJHOTO 1n(hepeHIINaIbHOT0 YPABHEHUS C TOCTOSTHHBIMU
K03 dunreHTamu.

3apanmue 3. [ToarotoBeTe oTBEeTH Ha BOmpock! K M/13 Ne 8: UTo 3HAUMT OIEHUTH T€HEepaNbHBIE TapaMeTPHI 110 BRIOOPKe?
ChopmynupyiiTe omnpeneneHue TO4YedHOH oleHkH. OmnpenenuTe CMEIICHHbIE W HEeCMelleHHbIe, d((EKTHBHBIE W
Hed(p(PeKTUBHBIE, COCTOSTENBHBIE WM HECOCTOSTEIbHBIE OLEHKH Te€HEepaJbHBIX MapaMeTpoB. llpommumocTpupyiite
OTIpeJIeTIeHHUs TeOMETPHUYECKH. 3aluIIUTe pacyeTHbIe (POPMYJIBI JUTS CTPYNITMPOBAHHBIX U HECTPYIIIUPOBAHHBIX JIAHHBIX:

BBIOOPOYHOTO cpemHero X (YyKakKUTe €ro BEPOSTHOCTHBIM CMBICH); BhIOOpouHOW mucnepcun Dg. Kak orenurs
MaTeMaTHYECKOe OXKHIaHHE MO BBIOOPOUHON cpenHeit? OueHuTe AUCTIEPCHIO MO MCTpaBlieHHOHN aucnepcun. Kaxmvmu
SBISIFOTCS TOYEYHBIE OLEHKH MAaTeMaTH4eCKOTO OXKHAAHUS, AWCIEPCHH M CPEOHEro KBaJAPATHUYHOTO OTKIJIOHEHHUS:
CMEUIEHHBIMU WJIH HET, 3 (GEKTUBHBIMH MK HE3((PEKTUBHBIMH, COCTOSITEILHBIMU HIIH HECOCTOSATEILHBIMU?

32112‘!3 4. HJ’IH N3Yy4YCHHA KOJIMYCCTBCHHOI'O IIpHU3HAKa X us3 FCHGPaJ’IBHOﬁ COBOKYIHOCTHU H3BJICUCHA BBI60pKa
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[Tmanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBa

-+, X,, oobema I, umeromas JaHHOE CTATHCTHYECKOE PACTIPEICICHHE.

1). IlocTpoiiTe NOJUTOH YacTOT.
2). [ocTpoiiTe aMIUpUUECKYIO QYHKIUIO pacipeaeIeHus..
3). IlocTpoiiTe rucTOrpaMMy OTHOCUTENBHBIX YacTOT.

4). Haiimute BBIGOpOUHOE cpeHee X , BHIOOpOuHYyIO aucnepchio D, BEIGOpouHOE cpefHee KBaapaTHUecKoe

B
2
OTKJIOHCHHEC Gg , UCTIPABJICHHYIO JUCIIEPCUIO S u HCHPABJICHHOC CPEAHEC KBAAPATUICCKOC OTKIIOHCHHUE S.

5). Ilpu ngaHHOM ypOBHE 3HaYMMOCTH Ol TIpOBEpbTe IO Kpurepuio IlupcoHa THHOTE3y O HOPMAIBHOM
pacrpe/ieleHIH T'eHepaIbHON COBOKYITHOCTH.

6). B ciaydae mpuHATHS THUIOTE3bl O HOPMAJIbHOM pacHpeieleHUH HaWauTe TOBEPUTENbHBIE MHTEPBANIBI UL
MaTEeMaTHUECKOTO OXHJAAHUS ( W CPEAHEro KBaJpaTHYeCKOro OTKJIOHEHUS O IpH JaHHOM YPOBHE HAJIEKHOCTH

v =1—o. (Hpunsts o0 = 0,01).
X 9 13

n 5 10

29
19

33 37
12 7

17
19

21
23

25
25

OIIK-3 - roTOBHOCTD NMPUMCEHSATD (l)yH)IaMeHTaJIbHI)Ie MaTeMaTUY€CKUE, ECTCCTBCHHOHAYYHDBIC U oﬁmeuﬂmeﬂepﬂme 3HAHUA B npoq;eccnonam,ﬂoﬁ

ACATECIbHOCTH.

3HaTh

OCHOBHBIE  IOHATUSA  JIMHEMHOW W
BEKTOPHOH anreOpbl M aHAJIUTUYECKOM
FEOMETPHH;

- OCHOBHBIE  TIOJIO)KEHHS  TEOpPUHU
NpEeNoB W HENpPEephIBHBIX (YHKLUIA,
rpaduK  OCHOBHBIX  3JIE€MEHTapHBIX
(YHKIIMH ¥ MX CBOHCTBa, OCHOBBI
YHCIIEHHOTO PEIICHNS TPAHCIIEHACHTHBIX
YpaBHEHUN;

- OCHOBHBIE TEOPEMBI
mudGepeHIInaIbHOTO M HHTETPAIbHOTO
ucuucieHuss  GyHKOMA ~ OOHOH |
HECKOJIBKMX  I[€PEMEHHBIX,  METOMbI
nuddepeHnraTLHOTO HUCUYUCIICHUS
WCCIIEIOBaHMS ($yHKUMH, OCHOBBI

Cmorpu aiin — «Cricox Borpocos k [1K-3-22.03.01»




CTpyKTypHBI

[1nanupyemsble pe3ynbTaThbl

SJIEMCHT OHGHO‘-IHBIC cpeacrBa
0o0yudeHus
KOMIICTCHII U

YUCJIIEHHBIX  METOJOB  BBIYHCIICHUSA

OIIPELIEIIEHHBIX HHTETPAIIOB;

- OCHOBHBIE THITBI OOBIKHOBEHHBIX

muddepeHInanbHBIX  YpaBHEHHH |

METOBI UX PELICHHUS;

- OCHOBHBIE TOHATUA TEOPUU

BEPOSITHOCTEW U MaTEMaTUYECKOU

CTATUCTHKH.

Ymerb — - pewmatrh 3amayd M0 HU3Yy4YacMEIM | IIpumepnsie npakmuueckue 3a0anus u 3a0a4u

TEOPETUUYECKUM pa3aciiaM; 3apanme 1. Ilokaxure, 4TO MpEmEN |jm X—C0SX He moxeT OBITH BBHIUMCIEH TO MpaBwiay Jlomurans. Haiimure sToT

— - CaMOCTOSTENbHO M O0OOCHOBAaHO 2% X+ C0SX
BLIGMPATb METOABl M CIOCOOBI | MPEAT APYTHM CriocoGoM. ,
pemreHus  3ada4, CBA3AHHBIX  C | 3apaua 2. K rpaduky ¢yHKInu f(x)=3-x° B ero Touke ¢ abemuccoii “¢ ~ Lmposenena kacarensuas. Haiiti momas
JIMHCHHONH W BEKTOPHOH anreOpoid, | TpeyronbHUKa, 00pa30BaHHOTO KACATEILHON U OTPE3KAMHU, OTCEKAEMBIMH €0 Ha OCAX KOOPIMHAT.
aHAIINTHYCCKOH FeOMETPHEH; 3anaua 3. Haiftu HeHTp Macc 0JHOPOIHOMN IIACTUHKH (}/ = 1) , OTPAaHMYEHHOM THHUAME y = VX, y = x2.

T - CAaMOCTOATCNBHO M 000CHOBaHO 3agaua 4. Haiitu nauGonblee U HauMeHbllee 3HaueHUs GYHKUHH Z = 5x? +8y—2Xx+1 B 3amkHyTOi OOnactu J
IIPUMEHATD METOABI '
G QepeHIManEHOr0  HCUHCICHHS | orpannyennoii mnmsamn X =4, Y2 = 4X.
JUISL UCCIIeI0BaHUs GYHKIMI OXHOM [ 3azamme 5. Tlomymaiite, C IOMOLIBIO CPEICTB KAKOTO Pa3iesa MATEMATHKH MOXKHO PELIATH CIEAYIOILYIO 3a1ady.
U JIByX NEPEMEHHBIX (B TOM YHCIIE HA «ns yOOpKH CHera Ha YJIMIaX TOPOJa UCIONIB3YIOTCSl CHEroyoopouHble MammHbl. OHU paboTaloT B TEYEHUE CBETIIOTO
J3KCTPEMYM, TOBEACHUE HA TPAHULIE | BpeMEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSIHHOM cKopocThio yOopkm cHera 400 (M*/4). Usmenenne obbema CHera,
00J1aCTH 3a1aHus | T.11.); das 120 — 572

— - BBUBIATH, CTPOMTH H pEINATh dar .3 (1)

BBITIAIAIOIIET0 HA YJIMIBI TOPO/a B TOPOJIE B TEUEHHE CYTOK, MOXHO OIUCATh ypaBHEHHEM rie

MAaTCMATHHCECKIC MoaeY O0beM cHera (B M3) BBIITaBIero 3a Bpems t (B 4acax) 0<r<24. g yomenr spemennu ! =0 na JINIAX TOPOJIa JIEKUT
MPUKIaJHBIX 3a7a4; 0 ’ P ’ P y P

— - 00CyXIaTh CIOCOOBI 1000 m° cHera. YCTaHOBHTE COOTBETCTBHE MEXIy BpeMeHeM { 1 00beMOM CHera, JIeKaIlero Ha YIIUIax ropoa S(Ij »
3¢ (HEKTUBHOTO pPEIICHHUs 3ajay. CocraBbTe MaTEMaTHYECKYIO MOZENb 3TOW 3a/1a4H U peIuTe eé.

Brnaners — TPaKkTUYECKUMU HaBbikamu | IIpumepnbie npakmuyueckue 3a0anus u 3adaqu

HCIIONB30BaHMS  MaTemaTuueckux | 3aaa4a 1. Jnd pemenns 3ana4uu caenaiTe CXeMaTUIeCKMI 4epTex U NOoNIy4nTe (PyHKIMOHAIBHYIO 3aBUCUMOCTb I10
MOHSTHH M METOZ0B (M3y4aeMbIX yKa3aHHIO K 3a7a4de. Haiinute o0nacTh onpeaesieHus 3Toi q)yHKIle/II/I 10 CMBICITY 3aJla4u. Berauciure 3HaueHUs 3TOU
pa3Ienon MaTeMaTHKI) T (yHKIMH IPH TPeX pa3IMYHbIX 3HAUSHHsIX aprymenTa. Mccneayiite GyHKIMIO Ha HAMOOIbIlIEe 1 HAMMEHbBILIEe 3HAYCHUSL.

PCHICHUHN NTPUKIIAIHBIX 3a1a4;

OTBeThTE Ha BONIPOC 334a4H.
«Ceuenne TOHHENS UMeeT (opMy ITPSIMOYToJIbHUKA, 3aBepIIeHHOro osrykpyrom. [lepumerp ceuenust 18 m. Ilpu kakom




CTpyKTypHBI
JJIEMEHT
KOMIIETCHIINH

[Tmanupyemble pe3yabTaThl
0o0y4eHus

OneHouHble CpeCTBa

crocobamu OIICHUBaHUS
1esecoo0pa3HOCTH BHIOOpa MeTona
pelleHHs YUCICHHOM 3a1a4H;
croco0aMu OLIEHKH JTOCTOBEPHOCTH
Y 3HAYMMOCTH TTOTy4YEeHHBIX
pe3yJIbTaTOB CTaTUCTUYECKOU
00pabOTKH TaHHBIX.

paauyce TONIyKpyTa IUIOMaab CCUeHHs OyeT HanOObIIeH ?»

0603HaubTe paguyc noykpyra uepes I u Bepasute nnomans S cevenns xak ynkumio ot I S =5(r) .

3agava 2. Ha kako# BbICOTE I HAJl IEHTPOM KPYIJIOTO CTOJA PAAUyca & CJIeLyeT IIOMECTHTh JIAaMITY, YTOOBI OCBELIIEHHOCTb
Kpas croja Obl1a Hanbombiei? (CaMOCTOsTEIRHO MPOaHATU3UPOBATh CPEICTBA (3HAHMS, METOIBI) KAaKOTO pa3Jiena
MaTeMaTHUKH HOTPEOYFOTCS ISl PEILCHUS JaHHOU 3a1a4n).

n=35 .. y X=190 . _
3anaua 3. Ilo BeIOOpKE 0OBEMa HauJICH CpEeIHUU BEC I' U3/1CJIMY, U3rOTOBJICHHBIX HA IIEPBOM CTaHKE;
m=40 . 3 y =180 )
je(e] BLI60pKe 061,eMa Haua€H CpEAHUU BCC T U3OCJIUN, HU3rOTOBJICHHBIX Ha BTOPOM CTaHKE.
2 2
- . D(X)=702* D(Y)=802 =001
CHEpaJIbHBIC JUCICPCUM HM3BECTHBI: , . TpeOyeTcss mpu ypoBHE 3HAYUMOCTH

H, :M(X)=M(Y)

MPOBEPHUTH HYJIEBYIO THIIOTE3Y IIPY KOHKYPHUPYIOLIEH THIIOTE3e

2 HiM(X) = M(Y)
6) H, :M(X)>M(Y)




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, IOKA3ATeIM U KPUTEPUU OLleHUBAHUS:

[TpomexyTouHasi aTTecTalus 1Mo JUcHUIUIMHE «MaTeMaTHKa» BKIIOYACT TEOPETHYECKHUE BOMPOCHI, MO3BOJISAIONIME OICHUTh YPOBEHb YCBOCHUS
00yJaroUMUCS 3HAHHUH, ¥ TPAKTHYSCKUE 3aJaHHUSI, BBISIBJISIOIINE CTETICHh CHOPMUPOBAHHOCTH YMEHUH | BIaICHUH, TPOBOAUTCS B popme dk3amena (1 u 2
cemecTpsl) U B hopme 3aueTa (3 cemectp).

DK3aMeH 10 JaHHOU JUCIHILTUHE TPOBOAUTCSA B YCTHOH (hopMe 1O 3K3aMEHAIIMOHHBIM OHMJIeTaM, KaX/Ibli U3 KOTOPBIX BKIIFOUYAET 2 TEOPETHUCCKUX
BOIIPOCA ¥ JIBA MPAKTHYECKUX 33 JaHHS.

IToxa3aTenu U KPUTEPHUH OLCHUBAHUS JK3aMEHA:

— Ha OIICHKY «OTJINYHO0» — 00YJaIOIINIiCS JIEMOHCTPUPYET BEICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U
ri1y0ooKoe 3HaHHEe y4eOHOro MaTepualia, CBOOOIHO BBINOJHSAET NPAaKTUUYECKUE 3a/laHusl, CBOOOJHO ONEpUpPYET 3HAHUSIMU, YMEHUSMHU, IPUMEHSET UX B
CUTYalUsIX TOBBIILIEHHOM CI0HOCTH.

— Ha OLIEHKY «X0POLI0» — 00Yy4YatoLHiics 1eMOHCTPUPYET CpeIHUI ypOBEHb CHOPMUPOBAHHOCTH KOMIIETEHLIUI: OCHOBHBIE 3HAHUSI, YMEHHSI OCBOEHHBI,
HO JIONYCKAIOTCSl HE3HAUMTEJbHbIE OIMIMOKM, HETOYHOCTH, 3aTPYJHEHHUS IPU AHAJIUTHUUECKUX OIEpalusaX, [EPeHOCe 3HAHUNW M yYMEHHUU Ha HOBBIE,
HECTaH/IapTHBIE CUTYaLUH.

— Ha OIEHKY «Y/AOBJETBOPHTEJbHO» — OOYUYaAIONIMICA JIEMOHCTPUPYET IOPOTOBBIA YPOBEHb C(OPMHPOBAHHOCTH KOMIIETEHIM: B XOJe
KOHTPOJIbHBIX MEPONPUATHHA JOMYCKaIOTCS OLIMOKM, MPOSIBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHUM, yMEHHUH, HAaBBIKOB, OOYYarOIIMHCS HCIIBITHIBAET
3HAYUTEINIbHbIE 3aTPYIHEHUS IPU ONIEPUPOBAHNY 3HAHUSMHU U YMEHUSIMU IIPU UX NEPEHOCE HAa HOBBIE CUTYAllUH.

— Ha OLEHKY «HeYyI0BJIETBOPHUTEIbHO»— OOydJaroluiics AeMOHCTpupyeT 3HaHus He Oonee 20% TEOpeTHYEeCKOro marepuaia, JOMyCKaeT
CYLIECTBEHHbIE OIIMOKH, HE MOXET MOKa3aTh WHTEJJIEKTyaJlbHbIE€ HaBBIKM PELIEHUS MPOCTHIX 3a/ad WJIM HE MOXKET MOKa3aTh 3HaHMs JaKe€ Ha YpOBHE
BOCIIPOU3BEICHUSI U 00BSICHEHHS UH(OPMAIIHH.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

- JUIS ca4vM 3a4yeTa oOydJaromuiics nmokaseiBaeT chopmupoBanHocTh komrereHmnuii OIMK-4 u OIIK-3 mo pasaenam 3-ro cemectpa, T.€. MOKa3bIBAET
COOTBETCTBYIOIIME 3HaHUS (IO KpailHel Mmepe, Ha YpOBHE BOCIPOM3BEICHHUS U OOBSICHEHHS MH(POpPMAIMN) U WHTEIUIEKTyalbHbIE HABBIKH PEIICHUS
MpeIOKEHHBIX B Ta0IMIIE 11.7a) 3a7a4;

- 3a4eT He CJaH, eCIIM Pe3ysbTaT O0YUYCHHUsI HE JOCTHTHYT, O0YJarOIIUiiCsl HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BENECHUS M OOBSICHEHHUSI
uH(pOpMaIIUY, HE MOXKET MOKa3aTh UHTEIJICKTyalIbHbIe HABBIKM PEIICHHS MPOCTHIX 3a/1a4.






