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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpPeOOBaHHIA:

e [Ops/AKAa OpTraHW3allMk W OCYLIECTBICHHS O0Opa30BaTeNbHOW AEATENBHOCTH IO
o0Opa3oBaTeNbHBIM TMpPOTpaMMaM BBICHIETO 00pa3oBaHMsT - MporpaMmam OakajaBpuara,
nporpaMMmaM  CHENHAIUTETa, MpOorpaMMaM  MarucTpaTrypbl, YTBEP)KAEHHOTO IPUKA30M
MunucTepcTBa HayKu M Bbiciiero oopasosanus Poccuiickoii @eneparnuu ot 06.04.2021 Ne 245;

e (pemepallbHOTO rOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa BBICIIETO 00pa3oBaHUs
- OakamaBpuar 1o HampasieHuto moarotoBku 21.03.02 3emieycTpoCTBO H  KaJacTphl,
YTBEPKACHHOTO TPUKAa30M MHUHHCTEPCTBA HAyKW H BBHICIIErOo oOpas3oBaHus Poccuiickoii
®enepanun ot 12.08.2020 1. Ne 978;

e 1po(heCCHOHAILHOTO CTaHJApTa «3EeMIICYCTPOUTEILY, YTBEPKICHHOTO MUHUCTEPCTBOM
Tpy/Ja u coruanbHo 3amuTsl Poccuiickoit @enepanuu ot 05.05.2018 r. Ne 301H;

e 1npodeccruonanbHOro crangapra «Crnenuayiuct B 00JIaCTH HWHIKEHEPHO-TEOIE3NUSCKUX
U3BICKAaHUN», YTBEPKAECHHOTO MMHHUCTEPCTBOM TpyJda M COLMAIBHOM 3amuThl Poccuiickon
Oenepannn ot 25.12.2018 1. Ne 841H;

e npodeccHOHANbHOrO cTaHAapTa «l pamocTpouTensy, YyTBEPKICHHOr0O MUHHUCTEPCTBOM
Tpy/Za U coruanbHoM 3amuTsl Poccuiickoit ®eneparuu ot 17 mapra 2016 r. Ne 110H;

e mpodeccuoHampHOrO cTaHgapra «Coemmamuct B cdepe KaTacTpOBOTO — Y4eTaw,
YTBEP)KICHHOTO TMPUKa3oM MUHHCTEPCTBA TpyJa M COLMAIBHOW 3amMThl POCCHICKOI
®enepannn ot 29.09.2015 1. Ne 666H;

e npodeccuonanbHOro crapzapra «CHenuanucT M0 OKa3aHUK KOCMHUYECKUX YCIyr Ha
OCHOBE MHCIIOJIb30BaHMsI JAHHBIX JUCTAHIIMOHHOI'O 30HAMPOBAaHUS 3eMIIN», YTBEPXKIEHHOI'O
MunuctepcTBOM Tpyia U couuanbHon 3amuTsl PO ot 12.02.2018 r. Ne 73H.

[TpenonaBaresns, MOATOTOBUBIINI pabouyto MporpamMmmy:

Crapmmii npenogasaTeib AL I'epmaHeHKO

PabGouast mporpamMma paccMOTpeHa Ha 3acefaHuH Kadeapsl WHPOPMAIIMOHHBIX TEXHOJIOTHH,
MareMaTtuk u ¢pusuku (mporokon Ne 10 ot 27.05.2024 r.).

3aBenyommii kadgeapoi B.10. Unbuu

Pabouas mporpamma peKOMeHJ0BaHA K MCIIOJIb30BAHUIO B YYEOHOM IPOIECCE METOAMYECKOM

Komuccueil  ¢akynpTera 3emieycTpoiicTBa W KajgacTpoB  (mpoTokon Ne 12 or _23.
05 2024 1.).

IIpencenaresib MeTOANYECKON KOMHCCHHA E.B. bornanos

PykoBoauTenb 0CHOBHOM Npo¢ecCHOHANbHOMI
0o0pa3oBaTe/IbHOI NMPOrpPaMMbl N.A.3apyuxuii




1. Ilpeamer. Llean u 3agaun TUCUMILIMHBI, €€ MECTO B CTPYKTYype
o0pa3oBaTeJbHOM MPOrPaMMBbI

IIpukinagHas MaTeMaTHKA SBISIETCS OOILICTIPUHSITHIM YHHBEPCAIbHBIM SI3bIKOM HAYKH,
0a3MCHBIM 3JIEMEHTOM O0IIeH M MpopecCHOHATBLHON KYJIbTyphl COBPEMEHHOIO CIICIHUATUCTA.
W3ydyeHue mMaTeMaTHUeCKUX AUCHUUIUIMH JOJHKHO MPUBOAUTH K (DOPMHUPOBAHHIO Y CTyIEHTA —
Oyayllero cHequalucTa LEJIOCTHONO NPEICTaBICHUsT O MECT€ M pOJIM MAaTeMaTUKU B
COBPEMEHHOM MHpE, 0 B3aUMOCBSA3SIX €¢ pa3fesioB, MOJIENe U METOJOB M BO3MOKHOCTSIX MPHU
PELICHUH Pa3IMYHbIX MPUKIIAIHBIX 3aa4.

Leabo oOcBoeHUS AUCUUIUIMHBI SBJISETCS BOCHUTAHHE BBICOKOW MaTeMaTUYeCKOM
KYJbTYpBI, [T03BOJISIFOIIEH CAMOCTOSTEIBHO PACIIUPATH MAaTEMATUUYECKUE 3HAHUS U NPOBOIUTH
MaTeMaTUYeCKUN aHajdu3 MPHUKIAJHBIX 3a/lady; pPa3BUTHE JIOTUYECKOTO MBILIUICHUS, YMEHHS
OnepupoBaTh ¢ AaOCTPAaKTHBIMU OOBEKTAMH; yMEHHE aHAIM3HPOBATh MpPOPECCHOHATBHBIC
NEeHCTBUS, CpaBHHBaTh U KilaccupuUUpoBaTh OOBEKTHl JUCKYCCHHM, Yy4acCTBOBAaThb B
npodeccHoHaIBHOM ToJeMuKe, (hopMUpoBaHHe y OyIymux O0aKaiaBpOB YMEHUN U HABBIKOB IS
IPaMOTHOM TOCTAaHOBKM MPO(ECCHOHAIBHBIX TEXHUYECKMX M TEXHOJOTHMYECKHX 3a/1ay;
dbopMHUpoOBaHKE TIPEICTABICHUM O MaTeMaTUKE Kak 00 0co00M crioco0e MO3HaHUsI MUpPa, O POJIU
¥ 3HAYCHUM MAaTeMAaTUKH B COBPEMEHHOW IMBWJIM3AlMM U MHUPOBOU KYJIbTYpE, H3yueHUE
MaTeMaTUYECKOI0 ammapara, UCI0JIb3yEMOT0 P MaTeMAaTUYECKOM MOJEIMPOBAHUU PEATIbHBIX
bu3NYECKUX U IKOHOMUYECKHUX SIBICHUH M MPOLECCOB. AKIEHT NMPU U3YUYCHUU TUCIUTIIMHBI
«IpuknagHas MaTeMaTvKa» J€l1aeTCsi Ha METOJAbl PEIEeHUs MPUKIAJHBIX 3a/1ad, UMEOIINX
MECTO B T€0€3UHU U KaJacTp

IIpeameTroM JMCHUIUIMHBI SBJISIIOTCS OCHOBHBIE METOJIbl JIMHEWHOW M BEKTOPHOU
anreOpbl, aHaJUTHYECKONM TEOMETpUU, MaATeMaTHUYeCKOro aHanusa, auddepeHIraTbHbIX
YPAaBHEHU U TEOPUH BEPOSTHOCTEM.

OcHoOBHBIE 321241 U3YyYECHUS] TUCIUIUIAHBIL:

- YSCHUTDH POJIb MATEMATHYECKUX METOJIOB B UCCIIEOBAHUH M PEIICHUN TTPUKIIATHBIX
3a/1a4 U TEXHOJIOTMYECKUX MPOLIECCOB;

- 3HaTh MEXaHW3M M 3TaIlbl IOCTPOCHUS MaTEMaTHUYECKUX MOJIETIEH;

- U3yYUTh OCHOBHBIE MOHATHS ¥ KATETOPUU AUCIUILUIMHBL

- U3yYUTb NMPUHIHUIIBI 1 METOJIbI MATEMATHYECKUX PACUCTOB;

- YMETh UCIOIb30BATh MMOJTYYEHHbIE 3HAHUS B IPAKTUUECKOU €ATEIbHOCTH.

MecTo AMCUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.

Huctumnmna «[lpuknagnas mareMaTuka» OTHOCHUTCS K JUCHUIUIMHAM 00s3aTeabHOU
gact (51.0.09) ocHOBo# mpodeccHoHaTbHOM 00pa30BaTENILHON MPOrPaMMBbl  BBICIIIETO
obpazoanus (nanee — OIIOIT BO).

OcHoBbIBaeTcs Ha 0a3e MUCHUIUIMH: «Matematukay, «Anrebpa (7-11 kmacc)», «I'eomerpus (7-11
KJ1acc)».



2. [lepeyeHb MVIAHUPYEMBIX Pe3yJIbTATOB 00YUYeHUsI 10 JUCIUIINHE,
COOTHECEHHBIX € IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUSI 00Pa30BaTeIbLHOM

NpOrpaMMblI
Koabi DopMyJIMPOBKA Nuauxkaropsl Ilnanupyembie pe3yJbTaThl
KOMIIEeTeHL NI KOMIIEeTeHIMH JMOCTHKEHHS o0ydeHuUs1
KOMIIETCHIINN
YK-1 Criocoben ocymectisats YK-1.2 Haxonut u 3HATD: METOIBI coopa,
MTOKCK, KPUTHYECKHH| KPUTHICCKH aHaJIM3a u CUHTE3Q)
QHAJTU3 u CUHTE3| aHAJIU3UPYET nHpopManuu, CUCTEMHOTO,
uH(pOpMaIINK, TPUMEHSTH WH(HOPMAITHIO, moaxoza JUTS pelieHus
CHCTEMHBIN TOAXOJ JUIsl| HEOOXOIUMYIO JIst MMOCTaBJICHHBIX 3a/1a4.
pEIICHUsT TIOCTABICHHBIX| PEIICHUS YMmeTh: HaXOJIUTh u
3aay MTOCTaBJICHHOMN KPUTUYECKH  aHAJIM3UPOBATH
3a/1a4n MH(OPMAIII0, HEOOXOIUMYIO
I PEIIeHUs] TIOCTaBJICHHOM
3a1aun
Baanerb: HaBBIKAMH TTOMCKA
U KPUTHYECKOTO aHAITN3a
nHpopManuu, HEOOXO0IUMOMH
/I pELICHHS] ITOCTaBICHHOM]
3a1auun
OIIK-2 Crioco6en pemath 3a1aunOIIK-1.1  Mcnons3yer3HaTh: MaTEMaTHYECKHE
po(dhecCHOHATLHOM BHAHHE METO/IbI aHajau3a u
MESTENIbHOCTH ~ MPUMEHSISIMATEMaTHUECKOTO CTATHUCTUKH AN peIlleHus
METOJIBI MOJICIMPOBAHMS,@HAIA3A ¥ CTATHCTUKHBAIAT B obnacTH
MaTeMaTH4eCKOTO ST pelieHusi 3a7ad  BREMIICYCTpPOMCTBA 7|
AHaTN3a, obnactu KaJIaCTPOB. YmeTn:
€CTECTBEHHOHAYUHbIE  HMBEMJICYCTPOKCTBA HMCITIOIB30BaTh 3HAHUE
0OIICH)KEHEPHBIE KaJITaCTPOB MaTEMAaTHYECKOTO aHajan3a H
BHAHUS CTATHUCTUKH NIl peIleHus
3ajaq B obnactu
3eMJICyCTPOWCTBA U KaJacTPOB
Baanern: HaBbIKAMH
MPUMEHEHUS 3HAHUH]
MaTEMaTHYECKOTO aHajdn3a H
CTATHCTUKH  JJIs  pellleHus
3ajaq B obnactu

3eMJIEYCTPONCTBA U KaJaCcTPOB




3. O0bEéM TUCHMIUIMHBI M BUAbI Y4eOHOH padoThI

Ounast popma o0ydeHHs

3aounas popma oOydeHwMs

00BEM YacoB

BCCT'0 4aCOB

Bunet pabot seero % %
3ay.en./ o} o
4acoB 3 3
[&] o
— —
OO61mas TpyaJ0EMKOCTh JIHC- 2[72 2[72 2/72
[UTUTMHbI
AynuTtopHas padora: 28 28 8
Jlexkun 14 14 4
[IpakTueckue 14 14 4
BaHSTHUS
JlaGopaTopHbie - - -
abOoThI
[pyrue Bubl - - -
Ay IUTOPHBIX 3aHATUH
[Tpensk3amMeHAIIMOHHBIE - - -
KOHCYJIbTAITU!
CamocTtosTenbpHas paboTta 44 44 64
00yJaromumxcs, yac
Bu mpomMexxyTOuHOM 3auer 3auer 3auer

aTTecTauuu (3a4€T, IK3aMEH)




4, Copep:xanue QM CHUATTAHBI
4.1. Pa3enbl 1MCHUNIMHBI 1 BU/IbI 3AHATHH (TeMATH4YeCKHIl MJIaH).

11\/?1 Paznen nucuuniavuHbl JI 113 JIP CPC

ouHas popma 0OydeHUs

Monyns 1. « Anmpokcumanus GyHKIUNA U pelieHue 5 4 i 1

anredpandyeckux U TPAHCUEHACHTHBIX YPaBHEHUN)

Monynb 2 «Pemenne 0ObIKHOBEHHBIX AU(HEpEeHIINATHHBIX 4 4 i 11

YpaBHEHUI»

Mogyne 3. «MeToabl ONTUMH3ALMU U 33/1a4d JIMHEHHOTO 4 4 i 11

IPOrPaMMHUPOBAHUS»

Monynb 4. « IHTerpupoBaHHBIE MATEMATUICCKHE TTAKETHD) 4 2 - 11

Bcero 14 14 44
3a04yHas (hopma 0OydeHH

Monyns 1. « Anmpokcumanus GyHKIHUNA U pelIeHue 1 1 i 16

anredpandyecKux U TPAHCUEHACHTHBIX YPaBHEHUN)

Moaynb 2 «PeweHne 0ObIKHOBEHHbIX 1 1 16

anddepeHunanbHbIX YpaBHEHNN» i

Mogyns 3. «MeToabl ONTUMH3AIMU U 33/1a4d JIMHEHHOTO 1 1 i 16

IPOrPaMMHUPOBAHUS»

Monynb 4. « IHTerpupoBaHHBIE MATEMATUICCKHE TTAKETHD) 1 1 - 16

Bcero 4 4 64

4.2. Conepxanue pa3ieioB y4eOHOM AUCHUIIIMHBI

Mopyas 1. «Annpokcumanusi (QYHKUMA ¥W pelieHHe ajre0pamvyecKux H
TPAHCUEHAECHTHBIX YPABHEHHUI1»

Wntepnonsiuus ynkuuil. Jlunedinas wuntepnomsuus. KsagpaTtuuHas WHTEpHOIALMA.
WHTepnossiiyss ¢ NOMOIIBIO  CIUIAWHOB. JIBymepHass wuHTepnossinus. MHtepnonsamus 1no
cilydaifHO pa30pOCaHHbIM JaHHBIM. ANpokcuManus GyHKIUNA. MeTo1 HaMMEHbIINX KBaJIPaTOB.
Omnupuueckue Gpopmysbl. JInHelHas 1 HETMHEWHAs perpeccus.

AnnpokcuManus ¢ MOMOIIbIO CTEIIEHHON U MOKa3aTeNbHONW (QyHKINU

Mopnyas 2 «Pemenne 00bIKHOBEHHBIX U epeHINATbHBIX YPABHECHHIN»

3ajay  SKOJOTMM, OWOJIOTMM W XHMHUH, MPUBOJAAIIME K  OOBIKHOBEHHBIM
TuddepeHMaIbHbIM ypaBHEHHs. 3ajaya O 3arpsi3HEHUM BOJbI OPTaHUYECKUMH OTXOJaMH.
Mopnenu pacnopocTpaHeHusi HsnuaeMuid. YucCIeHHble METOAbl pelleHUuss OOBIKHOBEHHBIX
mupdepeHIManbHBIX  ypaBHeHUH. Meton Oiinepa. Metong Pynre-KyTtra. DneMeHTsI
KauyeCTBEHHOU TeopuH nuddepeHnaibHbIX YpaBHEHUH.

Moayab 3. «MeToabl ONTUHMHM3ALMHU M 321241 JMHEHHOI0 IPOrPaMMHUPOBAHUSD)

Ontumuzanuonnsle Mojenu. [lonstue neneBod ¢yHKIMH. MeToabl OJHOMEPHOH u
MHOTOMEpPHON ONTHUMH3AIMUU. 3a7a4l JUHEHHOTO MPOrpaMMHMPOBAaHHUS. 3a/1ada MCIOJIb30BaHUS
pecypcoB. 3ajaya O palMOHE NMUTAaHMUA. TpaHCIOpTHas 3adada. 3ajJadya ONTUMAJIbHOIO
pa3MeIleHNs] TpeanpuaTuid. MeToasl ONTHMH3AaUMU Ul PEICHHs 3374a4  OXpaHbl H
BOCCTaHOBJICHUS OKPYIKAIOILEH CPEBI.

Mopnyas 4. « UHTErpupOBaHHbIE MaTeMAaTHYECKHE NMaKeThbD)
BBenenue B MHTErpupoBaHHbIE MaTeMaTHyecKkue nmakeTsl. Pemenne 3anau B makere Excel.
Pemenne 3agau B makere Maxima. Pemenue npoctedmmx 3aaq 3eMIeyCTpOICTBa U KajgacTpa ¢
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MOMOIIBIO  CTAHJAPTHBIX IMAKETOB: WHTEPHONANHS (PYHKIUH, aNMpoOKCUMAaNMs JaHHBIX
HAOJIIOIEHUH, ONITUMH3AI[HOHHBIE 3a0a4d. Pelenne 3ama4 HETUHERHON OINTUMHU3AIIHAH.

4.3. [lepeyeHn TeM JeKuuin

O0BéMm, u
Ne
i Tema nexunn ¢dopma oOyueHust
OyHas | 3a0yHas
1 Tema IeKIMOHHOTO 3aHsATHs 1. «AnmpokcuManus QyHKIUN U pelIeHNe 2 1
" lanreOpandecKuxX U TPAHCLEHICHTHBIX YPaBHEHUI»
5 Tema  nexkuuoHHoro 3aHsATHS 2  «PemieHne  OOBIKHOBEHHBIX 4 1
" depeHnnanbHBIX ypaBHEHUI»
3 Tema nexuuoHHOro 3aHsATUSA 3. «MeETOAbl ONTUMHU3AIMH W 3a7auu 4
" [IMHEMHOro NporpaMMUpPOBaHUS»
4 Tema nexiuoHHoro 3aHsATHS 4. «VHTErpUpoBaHHBIE MaTeMaTUYECKHE 4 1
' [maxkeTbD)
Hroro 14 4
4. IlepevyeHb TeM NPAKTHYECKHUX 3aHATHI (CEMMHAPOB)
O0BéM, u
Ne
i Tema mpakTUYECKOTO 3aHATHS (CEMUHApA) dbopma o00yueHus
OuyHasl | 3a04Hasd
1 Tema npaktuyeckoro 3aHsATHs 1. «AnnpokcuManus GyHKIUN U 4 1
" pelieHue anredpandyeckux U TPaHCLEHCHTHBIX YPaBHEHUII»
Tema npakTudeckoro 3ausaTus 2 «PemeHre 00bIKHOBEHHBIX
2. |muddepeHmanbHbIX ypaBHEHHUI 4 1
Tema npakTudeckoro 3aHsaTus 3. «MeToabl ONTUMHU3ALUY U 3a7a4u
3. |muneitoro MIPOrPaMMHUPOBAHUS» 4 1
4. [Tema npaktudeckoro 3aHsaTus 4. «VHTErpupoBaHHbIE MAaTEMAaTUUECKHE 2 1
Hroro 14 4

4.5. IlepeyeHnb Tem J1a00PaTOPHBIX padoT.
JlaboparopHblie pabOThI HE IPETYCMOTPEHBI.

4.6. Buabl camocTosiTeIbHOM PadOThI CTY/ICHTOB M NepedYeHb Y4eOHO-MeTOANYeCKOro
o0ecre4eHUs ISl CAMOCTOSITEJIbHOM Pa0d0Thl 00y4al0NIUXCH




4.6.1. TloAroToBKa K ayIMTOPHBLIM 3aHATHAM

Marepuanbl JIGKIIMA ~ SBISIOTCS OCHOBOM JUIsI HM3YYCHHS TCOPETHYECKOH YacTH
JUCHUITIIIMHBI 1 TIOAT'OTOBKH CTyIIeHTa K HpaKTI/I‘-IGCKI/IM 3aHATUAM.

[Ipu moArOTOBKE K ayJMTOPHBIM 3aHATHIM CTYJICHT JOJIKEH:

- U3YYUTh PEKOMEHAYEMYIO JIUTEPaTypy;

- IPOCMOTPETh CAMOCTOSTEILHO JOMOJHUTEIBHYIO JIUTEPaTypy MO U3y4aeMoi TeMe.

OCHOBHOﬁ I CJIBIO HpaKTI/I‘-IeCKI/IX 3aHHTHﬁ SABIACTCA 1/13yqu1/1e OTOCJIBHBIX HaI/I6OJIC€
CJIOKHBIX MU MHTEPECHBIX BOIPOCOB B paMKaX TEMbI, a TaK)K€ KOHTPOJIb 32 CTEIICHBbIO YCBOCHUS
NpOiIEHHOTO MaTepraia U X0JI0M BBITIOJTHEHUS CTYIE€HTAMU CAaMOCTOSITENIbHONU PabOTHI.

4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI (IPOEKTHI) HE MPETyCMOTPECHEI.

4.6.3. IlepeueHb TeM pedepaToB, pacueTHO-rpaduyecKux pador

Ne

i Tema pedepara, pacueTHO-TpadhUIeCKuX padboT U JIp.

1 [Ipenesnbl, npoU3BOIHAS U €€ MIPUIIOKECHUS

2 |HTerpalibHOE UCUUCIICHUE

3  duddepeHnmansHbie ypaBHCHUS

4.6.4. TlepeuyeHn TeM " yueOHO-MeTOIMYeCKOro ob0ecrnieyeHust IS
CAMOCTOSITEIbHOM PadoThI 00y4alOIIHUXCS

O0BéM, u
No . VY4eOHO-METOTNUECKOE
Tema camocTosiTenbHON pabOTHI dbopMma oOyueHus
n/n obecrieyeHne
OYHasl |3a0uHast
1. |Annpoxcumanus GpyHKUMI 1 [Tucemennsiid, JI. T. [135 Koncnexkr| 11 16
peleHHe aJIredpanv4ecKux u IEKIMiA 10 BhICIIIEH MaTeMaTHKe:

TPaHCHEHAEeHTHbIX ypaBHeHuil  [monublil kype / 1. T. [lucbMeHHBIIH.
- 10-e u3n., ucnp. - M.: Aiipuc-
npecc, 2011. - 608 c.: ni. -
(Briciiee o6pazoBanue).

[[unayes B.C 3anaynuk no
BhICIIEH MaTeMaTuke. Yu4eO.
[TocoOwue ist By30B -2-€ UCTIP.-
M.:Brrc. Ik., 2001-304 c.

2. [PenreHue 00BIKHOBEHHBIX [Mucemennsnid, 1. T. 135 Koncnexkr| 11 16
nu@pdepeHInaNbHbIX YPABHEHUH [TEKIUH 110 BBICIIEH MaTEMaTUKE:
noabl Kypc / JI. T. IluceMeHHBIH.
- 10-e uzn., ucnp. - M.: Aiipuc-
rpecc, 2011. - 608 c.: ni. -
(Briciiee o6pazoBanue).

[[Iunaues B.C 3agaunuk no
BhICIIEH MaTeMaTuke. Yu4eO.
[TocoOwue ist By30B -2-€ UCTIP.-
M.:Brrci. Ik., 2001-304 c.




Tema camocTosiTenbHON pabOTHI

VY4eOHO-METOINUECKOE

O0BéM, U

MeToabl ONTHMHU3ALMH U 3aJ1a4H
JIMHEeHHOT0 IPOrpaMMHPOBaHUS

1 ITucemennsiit, JI. T. I135
KoHCIEKT JIeKIHii 10 BBICIIEH
MateMartuke: moyHbii kype / J1. T.
[TucemenHsrii. - 10-e uzg., ucmp. -
M.: Aitpuc-tipecc, 2011. - 608 c.:
ui. - (Beiciiee obpazoBanue).
[HIumaues B.C 3amaunuk mo
BEICIIICH MaTeMaTHuke. Y4eo.

[TocoOue myist By30B -2-€ UCIIp.-
M.:Brrcu. Ik., 2001-304 c.

11 16

NuTerpupoBaHHbIe
MaTeMaTHYecKHe MAKeThl

[Tucemennsiid, 1. T. [135 Koncnekr
NEKIMI 1O BBICILICH MaTEMATHUKE:
nosHbi Kype / 1. T. [TuchMeHHBIN.
- 10-e u3a., uctp. - M.: Alipuc-
npecc, 2011. - 608 c.: ni. -
(Briciiee oOpa3oBanue).

[MIunaues B.C 3amauyHuk no

BEICIIICH MaTeMaTuke. Y4ueO.
[TocoOue st By30B -2-€ UCIIp.-

M.:Brrcu. Ik., 2001-304 c.

11 16

Bcero

44 64

4.6.5. Jlpyrue BUABI CAMOCTOSATEIbHOI PadOTHI CTY1€HTOB

He npenycMoTpeHsI.

4.7. IlepeyeHb TeM U BU/J0B 3aHATHI, IPOBOJAMMbIX B HHTEPAKTUBHOMI opme

S. ®oH/ OLIEHOYHBIX CPEACTB AJS NPOBEICHUsI IPOMEKYTOUYHOM aTTeCTALMHA

[TonHoe onucanue (oHAA OLIEHOYHBIX CPEJICTB TEKYyILIEH U MPOMEKYTOUHOM aTTecTaluu
o0yyaroImuxcs ¢ nepeyHeM KOMITETeHLIUH, ONMCaHUeM IoKa3aTeNel U KpUTeprueB OLlCHUBAaHUS
KOMIIETEHIIUH, [IIKaJl OLlEHUBAHUS, TUTIOBbIE KOHTPOJIbHBIE 3a/1aHUSI U METOJUYECKHE MaTepHalIbl
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH TPOrpaMMe.

6. Y4yeOHO-MeTOANYECKOE 00ecTIeUeHHe TUCITUTIINHBI
6.1. Pexomennyemasi iuTepatypa
6.1.1. OcHOBHasI IMTEpaTYypa
No /i ABTOp, Ha3BaHWE, MECTO WU3MIAHUSA, U3]I-BO, TOJ U3IaHUS, KOJTUIECTBO Kom-Bo k3.
CTpaHUIL B OO
1. [[Iumaues B.C. Bricmas matemaTtika M.: Beicmas mxona2005-480 ¢ 61
2 [[InnaueB B.C 3amaunnk no Beiciiedl Matemaruke. Yue0. [Tlocooue 24
17151 BY30B -2-€ ucnp.-M.:Beici. k., 2001-304 c.
3 Jlanko I1.E., ITomoB A.I'., KoxxeBaukoBa T.4. Beicimas MatemaTtuka B 100

npaKHeHUsX ¥ 3a1adax. M.: Beicimas mkona 1986 4-1.-304 ¢




Jlanko I1.E., ITonmoB A.I'., KoxxeBaukoBa T.f1. Belciias MmaTtemMaTuka B
4 136
yIpakHeHUsX H 3agadax. M.: Beicast mkona 1986 4-1.-304 ¢
5 [ ' Mmypman, B.E. Teopusi BepossTHOCTE 1 MaTeMaTH4YeCKasi CTATUCTHKA: 50
yeOHoe nocobue. M.: Boicias mkomna. 1999-478 c.
I'mypmaHn, B.E. PykoBoJICTBO K pelIeHHUIO 3a/1a4 110 TEOPUH
6 |BEPOATHOCTEH M MATEMATHIECKON CTATHCTHKE: y4eOHOE mocodue. 20
M.: Beicmas mikona. 1999-478 c.
Mapwmosa, Anatonuii TumogeeBud. [IpakTukym 1o MaTeMaTu4ecKoi
7 [ratucruke: yaeOHoe mocobue/ A. T. Mapmosa. - K.: Buina mkoua, 39
1990. - 191 c.: ni.
6.1.2. lono/iHUTeILHAS JINTEPATYpPa
Ne i/t ABTOp, Ha3BaHUE, MECTO U3/IaHHUs, U3[1-BO, O U3AAHUS, KOJIUYECTBO CTPAHUIL]
1 J[.T. [Iucemenbiii KoHcnekT nekiuii no Beiciieil MareMaTuke. [DIeKTpoH. pecypc]. —
" M.: AUPUC ITPECC. 2009.,-608 c.
Jlyary K.H, [Tucemennsiii [I.T.,®@equn C.H, llleBuenko FO.A. COopHHK 32124 110
2. |BbIcmeit Matemaruke. 1 k. M.: Aiipuc.npecc 2008-576 c.
JTyar K.H, [Mucemennsii J1.T.,@equn C.H, [llepuenko FO.A. CO0OpHUK 33124 11O BBICIICH
3. .
MaTematuke. 2 K. M.: Alipuc.nipecc 2008-592 c.
6.1.3. [lepynoanueckue U3TaHUSA
He npenycMoTpeHsl.
6.1.4. MeTonnyeckue yKazanus JJisi 00y4alOMMXCsl 110 OCBOECHHIO U CHMILIMHBI
Ne n/nt ABTOp, Ha3BaHME, MECTO U3JAHUS, U3/1-BO, T'OJl N3/IaHUS, KOJIMYECTBO CTPAHHUIL
Jlesu JI.U.,KoBans A.B JIuneitnas, BekTopHast anredpa v aHaIUTHYECKasi TEOMETPUS.
1 |Mertoaudeckue yKa3aHus U MHAUBHUIYaIbHBIE 33/1aHUs K pacueTHO-rpaduueckoit
pabore. JIyranck, nznarensctso JIHAY 2009
Jleru JI..,KoBanpe A.B. [Ipenensl, npou3BOIHAS U €€ TPUIIOKEHUA. MeToanuecKkue
2 |ykaszaHus U MHAMBHIyalbHBIE 33/1aHUA K pacueTHo-rpaduueckoit padore. JIyraHck,
nznarensctso JIHAY 2009-67 c.
3 A.B.KoBans. UHTerpansHoe ncuncinenne. Metonudeckue yKka3aHusi U HHIMBHIyalbHbIE
3aJlaHus K pacueTHo-Tpaduyeckort padote. Jlyranck — 2008.-65 c.
4 Kosans A.B. luddepenunansupie ypaBHeHUs. MeToanueckue yKa3anus u
WH/IMBUyalbHbIC 3aJaHHs K pacdeTHO-rpadudeckoit padote. Jlyranck — 2012,
5 KoBasie A.B. Koncnekr nekunii. Moayns 5. Maremarnueckasi cTaTUCTHKA. JIyraHck —
2009.-50 c.
6.2. IlepeuyeHb pecypcoB HMH(POPMALMOHHO-TEIEKOMMYHHKALMOHHOH  CeTH
«MHTepHer» (naJee - ceTb «MHTEPHET)), HEOOXOAUMBIX /1151 OCBOCHUS U CIUTIINHbI
No i/t HaszBanue nHTepHET-pecypca, apec U pekuM J0CTyna
1 DBC «Jlaup» — http://e.lanbook.com
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VHuBepcuTeTckas oubdaroreka online — http://www.biblioclub.ru.

2.
6.3. CpeacrBa odecnieueHUs1 OCBOCHM S AUCHUIIIUHBI
6.3.1. KomnbrorepHbie 00y4yamme 1 KOHTPOJIMPYOIIHeE NPOrpaMMbl
@OyHKUIMS TPOrpaMMHOI0 00ecIeyeHuUs
Ne | Bun yuebHoro | HaumeHoBaHue mporpaMMHOIO YHE porp
n/n 3aHATUS obecrieueHus MOJIEIHUPY-
KOHTPOJIb oOyudaromas
o1as
1. | JlekuuoHHsie . + - +
HpaKL"I“I/I‘IeCKI/Ie Open Office,
Moodle
2. Texymuii, . + - +
Moz[yifnmﬁ Open Office,
L Moodle
UTOTOBBIN

6.3.2. Ayamo- 4 BUIe0ONOCcoOust

He npegycmotpensl.

6.3.3. KomnbloTepHbIe MPpe3eHTANN Y4eOHBIX KypPCOB

He npenycmoTpeHsl.

7. Onucanue MaTepHAJbLHO-TEXHUYeCKO# 0a3bl, HEOOXOAUMOIi i1 OCylIeCTBIEHHUS
00pa3oBaTeILHOIO NMpPoIecca MO JMCUUILIHHE

HaumenoBanue o6opyoBan-

Ne | HbIX yueOHBIX KAOMHETOB, IlepeyeHb OCHOBHOTO 000PYAOBaHMS, TPUOOPOB U
/1 | OOBEKTOB ISl MPOBEIECHUS MaTepHuaoB
3aHATUI
1. |1C-201 — yuebOnas | locka menoBast — 1 mT., cTON mpenojaBaTeabckuii — 1 miT.,
ayJUTOpUs JUIs MpoBeJeHUs | TpuOyHa — 1 mT., mapTsl ¢ JaBkamu — 70 miT.
JIEKIIMOHHBIX 3aHATUI
2. [['-321 — ayauropus ans Cronbl-ckam. — 17 mt., cton ayA. — 3 IIT., CTYJ yYeHHUY. — 2

NEKIMOHHBIX U MPAKTHUECKUX
3aHATHI, TPYNIOBBIX U
VHIWBUIYaTbHbBIX
KOHCYJIbTAIM, TEKYIIETO
KOHTPOJISI, TPOMEXYTOUYHOMN
aTTecTalluy,
CaMOCTOSITENIbHON PabOTHI

IIT., CTEJUIAX — 1 IIT., TOCKA JI/TeX MOK. — 1 IIT.,
TIEMOHCTPAIIMOHHBIC MAaTEPHAJIBI HA CTECHE
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8. MesxkaucuuniMHapHble CBA3H

IIporokoa

COTJIACOBaHUs paboyuell MpOrpaMMBI ¢ IPYTUMHU AUCHUIUIMHAMH

HanmenoBanue IUCIUILTHAHEL, C
KOTOPOU MPOBOIUIIOCH
COIJIaCOBaHUE

Kadenpa, c xoTopoii
MPOBO/IMIIOCH COTJIACOBaHKE

ITpemnoxenus 00 U3MEHEHUSX B
paboueii mporpamme.
3akirouenue 00 uTorax
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Jluct n3MeHeHui pabodel MporpaMMbl

Mpniaoxenne 1

Howmep
M3MEHEHUS

Howmep
[IPOTOKOJIA
3acenaHus
Kadeapsl U gaTa

Crpanuusl ¢
U3MEHEHUIMU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Toanuce 3aBe-
Ty FOIIIETO
kadeapoit
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Mpuioxenne 2

JIuct neproauuecKkux MpoBepoK paboueil mporpaMmMbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I
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Ipunoocenue k paboueii npocpamme OUCYUNIUHbBL

MUHHUCTEPCTBO CEJIbCKOI'O XO35I1ICTBA U I[TPOJOBOJIbCTBUSA
POCCUMCKOI ®EJIEPALITUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE OBPA30OBATEJIbHOE YUPEXEHHWE
BBICLLIEI'O OBPABOBAHUA
«IYTAHCKUI IT'OCYJAPCTBEHHbBII ATPAPHBIN YHUBEPCUTET UMEHU
K.E.BOPOILLJIOBA»

®OH/J OHEHOYHBIX CPEJACTB
no aucturumae (Moayio) [puknaanas MareMaTuka

Hanpasnenue noarorosku: 21.04.02 3eMieycTpoiCTBO U KalaCTPhI
Hamnpasnennocts (mpodusip): 3eMieycTpoCcTBO U KaAacTpoBas AesTeIbHOCTh
YpoBeHb nmpodecCHoHAIBHOTO 00pa3oBaHus: OakagaBpuaT

I'ox Hagana moarorosku: 2024

Jlyranck, 2024
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NEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX JAUCHUILINHOM, 1
IINIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA

Koani DopMyJIHPOBKA HNuaukaropsl Ilnanupyemblie pe3yabTaThbl
KOMIIEeTeHI Ui KOMIIeTeHIIUH AOCTH/KEHU S o0y4eHHUs
KOMIIeTEeHIIUH
YK-1 Criocoben ocymiectBiasats| YK-1.2 Haxomqutu  3HaTh:  MeTomsl  cOopa,
MOMCK, KPUTUYECKUN KPUTHYECKH aHaIM3a u CUHTE3a
QHAJIN3 U CUHTE3 aHaJIM3UPYET nHpOpMALUK,  CHCTEMHOTO,
MH(pOpMalLUU, TPUMEHSTD uH(pOopMaLIHIO, noaxoaa Uil pelieHus
CUCTEMHBI MMOAXOX JUls HEOOXOAMMYIO JUIsl  [[IOCTaBJICHHBIX 3aJ]1a4.
[PELIEHUS] TTOCTABJICHHBIX| PEILICHUS I0CTABJICHHOM! [Y MeTh: HaxXOJIUTh u
Bazay 3aa4u KPUTUYECKH  aHAJIU3UPOBATH
nHDopMaIoo, HEOOXOAUMYIO
JUI. PELICHUS] TTOCTABJICHHOM]
3ajaun
Biagerb: HaBbIKAMH MOMCKA
Y KPUTUYECKOI'O aHaIu3a
MHpOpPMALUK, HEOOXOIMMOH
JUIsL PELEHUs IOCTaBJIEHHOM
3a/1auu
OIIK-2 Criocoben pematslOIIK-1.1  Hcnons3yer3HaTh: MaTE€MaTUYECKHE
Bajadu 3HaHUE METO/1bI aHajamu3a 7|
npodeccuoHaIbHOM MaTeMaTH4ECKOIro CTaTUCTUKU JJI1  pELICHUs
MesATEeTbHOCTH NpPHUMEHss@HANIN3a M CTATUCTUKHUBaAay B o0nactu
METOIbl MOJIEIMPOBAHUS, ISl pEHIeHUs 3a/Jad BBeMIIEyCTpOiicTBa y
MaTEMaTHYECKOT O o0acTu KaJacTpOB. Ymern:
aHaIN3a, 3eMJIeyCTpONCTBa HUCTIONb30BAaTh 3HAHUE
ECTECTBEHHOHAy4YHbIE  MKaJacTpOB MaTEMAaTUYECKOTO aHalIu3a U
0OLIEH)KEHEPHbIE CTaTUCTUKH JJIsi  peIleHus
BHAHUS 3azaqy B o0nactu
3EMJICYCTPOICTBA 15|
KaJacTpOB
Baaners: HaBbIKAMH
IPUMEHEHUS 3HaHUI
MaTeMaTHYeCKOro aHajlu3a 1
CTaTUCTUKH [UISl pEeLIEHUs
3a7a4 B oOJactu
3eMJICYCTPOUCTBA u
KaJlaCTpOB
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OINUCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIHM,
OINUCAHHME HIKAJI OHEHUBAHUA

Ne | Haumeno | Kpartkas IIpencraBnen | Kpurepuu oneHuBaHus [Mkana
n/ | BaHue XapaKTepUCTHKa ue OLICHUBAHHMS
I OIIGHOYHO | OIIEHOYHOTO CPEJCTBa OLIEHOYHOT' O
ro cpeictBa B
CpencTBa donme
1. | Tect Cuctema TectoBbie B Tecte BrimoaneHo 90-100% Ouenka
CTaHJApTU3UPOBAHHBIX | 3aJaHUS 3aJaHu’ «Omauunoy (5)
3aJjaHAM, ITO3BOJISIONIAS B Tecte BEIMONHEHO Ooniee 75- | OueHka
HU3MEPUTh YPOBEHb 89% 3amanmii «Xopowo» (4)
3HaHMH. B Ttecre BomonneHo 60-74% | Ouenka
3a1aHui «Yooenemeopu
menvho» (3)
B Tecte BpImmomHeHo MmeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvroy (2)
bonbmas yacte onpenenenuil He | OLeHka
npescTaBjeHa, 6o | «Heyoosenemeop
MpeJICTaBIeHa c rpyObiMu | umenvroy» (2)
omrOKaMu.
2. | Ompoc dopma paboTsl, Bompocs! k IIponeMoHCTpUPOBAHEI Orenka
KOTOpast MO3BOJISIET orpocy npeArnoaraeMble otBeThl; | «Omauunoy (5)
OIIEHUTH KPYT030D, HPaBUIBHO HCIOJIb30BaH
YMEHHUE JIOTHYECKU ITOPUTM 0OOCHOBAHUI BO BpeMs
ITOCTPOUTH OTBET, paccyKImeHHWi;  ecTb  JIOTHKa
yMcHHE paccyKIeHUH.
MIPOAEMOHCTPUPOBATH [IponemMoHCTpHUPOBAHBI Ouenka
MOHOJIOTHYECKYIO peYb MpeJroiaraeMele  OTBETHI; ecTh | «Xopouwio» (4)
1 MHEIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIOJB30BAaH alTOPHUTM
HABBIKU. Y CTHBII 0IIpOC 000CHOBaHUI BO BpeMs
o0najaeT GoNbIIUMH paccyXkJeHuii ¥ He BCe OTBETHI
BO3MOKHOCTSIMH TIOJTHBIE.
BOCITIUTATEIILHOTO [TponemMoHCTpUPOBaHbBI Ornenka
BO3JICHCTBUS, CO3/1aBast npeArojgaraéMble  OTBETBHI, HO <<y()06/zem60pu
yCIIOBUS ISt HENPaBUILHO WCIIONIb30BaH | menvho» (3)
HedopMaIbHOTO QITOPUTM 0OOCHOBAHUI BO BpeMsI
oOmIeHNS. paccyKIeHHIL; OTCYTCTBYET
JIOTHKA PacCyXICHHUN; OTBETHI HE
TOJTHBIE.
OTBETHI HE TPEICTABICHBI. Ornenka
«Heyoosnemeop
umenvroy (2)
3. | Pacuerna | CpezncTBo npoBepKH Ilepeuens IIponeMoHCTpHUPOBAHO Omnenka
sl padoTa | BJIaJEHUS HaBBIKAMU 3aaHuH, [IOHUMAHUE METOJUKH DEUICHUS | «Omauuno» (5)
(peuienne | MpUMEHEHUs BXOJSIIUX B | 3aJjaud M €€ MpUMEHEHHE.
3a1a4) MOJyYEHHBIX 3HAHUU 10 | pacdyeTHO- Pemenne KayeCTBEHHO
3apaHee OIIpeAeIeHHON | rpadudecky | odopMieHO (axkypaTHOCTb,
METOJIMKE IS pelieHust | 1o pabory JIOTUYHOCTB). Hcnons3oBan
3a7a4. TpaZuLIMOHHBIN WU
HETPAJAMIMOHHBIA  MOAXOA K
pEIIeHHUIO 3a/1a4m. 3amaya
perieHa mpaBUIbHO.
IIponemMoHCTpHUPOBAHO Onenka

MMOHVMMAaHHE METOIUKH PEIICHHUE U
ee npuMmeHeHue. Pemenne 3agaun
MpaBWIBHO oQopMIIeHO. 3amada

«Xopowo» (4)

17




Ne | Haumeno | Kpartkas IIpencranen | Kpurepuu oueHuBanus [Mkana
n/ | BaHue XapaKTepUCTHKA ue OLICHUBAHMS
I | OLEHOYHO | OLEHOYHOIO CPEACTBa OLICHOYHOTO
ro CpeacTBa B
CpencTBa donme
pereHa MIPaBUIIBHO. Ectp
OT/EJbHBIC 3aMeYaHHS.
[IponemoHcTpUpPOBaHO OueHnka
MIOHMMAHUE METOJIMKH PELIEHUS U | «Yooenemeopu
JACTHYHOE €€ MPHMEHEHHE. | yonurion (3)
3amaua perreHa YaCTUYHO.
3amada He pemnieHa. OreHka
«Heyoosnemesop
umenvhoy» (2)
4. PacueTHo | DTO caMOCTOSITENBHBII BapuanTtst PacuetHo-Tpaduueckast  pabora | OueHka
- MIPOEKT, IEJIBIO 3a1aHui BBIMIOJIHEHA ~ TOJHOCTBIO,  0€3 | «Omauunoy (5)
rpajguyec | KOTOPOro SBJISIETCS pacyeTHo- OLIMOOK (BO3MOXHA oJHa
Kast OCBOGHHE TEOPHH Ha rpau4eckoil | HETOYHOCTD, OINCKa, HE
pa6ora MIPaKTUKE; BUJ 3aJJaHUI, | paOOThI SBJISIIOLIASCA CJIeICTBUEM
OCHOBAaHHBIX Ha HETIOHUMAaHUS MaTepHana).
BEITIOJTHEHUH PacYCTOB Pabora TTOJTHOCTHIO
1 TIOCTPOCHUH COOTBETCTBYET IHPETBIBIICMBIM
rpaduIecKuxX MoJeei. TpeOOBaHUIM.
PacuerHo-Tpaduueckast  padora | OueHka
BBINOJIHEHA  TOJHOCTBIO,  HO | «Xopowio» (4)
O00OCHOBAaHHUS IIarOB  PEIICHHS
HEJJOCTAaTOYHBI, JOIYIIeHa OJHa
HerpyOas ommbKa WIM JABa-TpH
HCI04CTa, HE BIIUAOIINX Ha
MIPaBUIIbHYIO
HOCJIEIOBATENLHOCTh
paccy>xKIeHHi. Pabora
COOTBETCTBYET HPETBIBIICMBIM
TpeOOBaHUAM, HO C HEOOIBIINMHU
3aMeYaHUIMHU.
B pacuerHo-rpaduueckoii padore | Ouenka
JomyIeHo Gosee OIHOH TPy0Oi | «Vooeremeopu
oMbk WM GoNee IBYX-TPEX | yone s oo 3)
HeJo4YeTa, HO  O0ydJaroImuics
BIIaJiceT 00s13aTeILHBIMH
YMEHHSAMH 10  TPOBEPSEMOI
teme. Pabora He mONHOCTHIO
COOTBETCTBYET MPEABSBIISIEMbIM
TpeOOBaHUSIM.
PacuerHo-Tpaduueckass  pabora | OueHka
HE BBINOJIHEHA. «Heyooenemsop
umenvroy» (2)
5. | 3auer 3adeT BHICTABISIETCS B Bompocs! k IToka3zano 3HAHUE TEOpUH | «3a4TEHO»
pe3ysbTare MoJBEe/ICHUS | 3a4eTy BOIIPOCa, MOHATHHHOTO aIlapara;

HTOTOB TEKYIIETO
KOHTpOJIs. 3a4eT B
(hopMe UTOrOBOTO

YMEHHUE COACPIKATCIbHO HU3JIaraTh
CyTb BOIIpoOcCa, BJIaACHUC

HaBbIKaMH apryMeHTalun u
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No | Haumeno | Kparkas IIpencraBnen | Kpurepuu oueHuBanus [lIxama
1/ | BaHHE XapaKTePUCTHKA ne OLICHMBAHM
I OIICHOYHO | OLIEHOYHOTO CpEeACTBa OIICHOYHOTO
ro cpelnctea B
CpencTBa donme
KOHTPOJISI IPOBOTUTCSI aHaJM3a (axkroB, SIBJICHUH,
JUTSL 00YYarOIIUXCs, MPOLIECCOB B HMX B3aMMOCBS3H.
KOTOpbIE HE CIIPABUIINUCH BrictaBnsieTcss  oOydaromemycs,
C 4acThIO 3aJaHNI KOTOpEIi ocBomI HEe MeHee 60%
TEKYIIETro KOHTPOJIS. MIPOTPAMMHOTO MaTtepuaita
JTHUCIUTLIAHBL.
3HaHue TMOHATHHHOTO ammapara, | «He 3auTeno»
TEOpHH BOTIpOCA, HE
MPOAEMOHCTPUPOBAHO;  YMEHHUE
aHATM3UPOBATH y4IeOHBII
MaTepHuan HE
MIPOJIEMOHCTPUPOBAHO; BJIaJICHUE
QHAJTUTHYCCKUM criocobom
U3JIOKEHUST BOTIpOca M BiIaJicHUE
HaBBIKAMHU  apTyMEHTallud  He
MPOJIEMOHCTPHUPOBAHO.
OOyuaromuiicss OCBOWMJI MCHEe
60% mporpaMMHOro MaTrepHana
JHUCIUILINHBL.
6. Jx3amen | KonrpoabHoe Bompocs! k [Toka3zaHo 3HaHUE TEOpUU Onenka
MEPOTPUAITHE, KOTOPOE | dK3aMEHY BOMPOCA, MOHATHIHO- «Omauynoy (5)

MPOBOJIUTCS 11O
OKOHYaHUU U3YyUYeHUs
JUCIUATIIUHEL.

TEePMHHOJIOTMYECKOr0 arnapara
JUCHUIIINHBI; YMCHUEC
aHAJTU3UPOBATh MpobIEMy,
COZIePIKATENIbHO U CTHIMCTUYECKU
TpaMOTHO U3Jjilaratb CyThb
BOTIPOCA; TITyOOKO IIOHUMATh
MaTepHal; BIaJIcHNE
AHATTUTHYCCKUM CTIOCOOOM
H3JI0KCHHUS BOIIPOCA, HAYIHBIX
U7eH; HaBBIKAMU apTyMEHTAIA U
aHanm3a (GpaxkToB, COOBITHIA,
SIBJICHUH, POLIECCOB.
BricraBnsieTcs oOydaroniemycs,
MOJIHO, TOJIPOOHO M TPaMOTHO

OTBETHBIIEMY  Ha  BOIPOCHI

6mera " BOIIPOCHI
JK3aMeHaTopa.

[lokazaHo 3HaHMe OcHOBHBIX | OneHka
TEOPETUUECKUX noyoxenul | «Xopowio» (4)

BOIIPOCA; YMCHHE aHAIU3UPOBATh
SIBICHUSI, (aKTBI, JCWCTBUS B
paMKax BOIMpPOCa; COAEPIKATEIHLHO
U CTWINCTHYCCKH  TPaMOTHO
u3jaraTh CyTh BOIIPOCA, HO UMEET
MECTO HEJOCTaTOYHAs TOJHOTA
OTBETOB 1o H3JIaraeMoMy
Bompocy. IIpogemMoHCTpUpOBaHO
BIIAJICHUE AHATTUTHICCKUM
CIIOCOOOM HB3IIOKECHHST BOIIPOCa U
HABBIKAMH apTyMEHTAIUH.

BrictaBnsieTcss oOydaromemycs,
MOJIHOCTHIO  OTBCTHBILIEMY Ha
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Haumeno
BaHHE
OIIEHOYHO
ro
cpencTBa

Kpatkas
XapaKTepUCTHKA

OIICHOYHOT'O CPEACTBA

IIpencraBnen
ue
OIICHOYHOTO
cpelcTBa B
donme

Kpurepuu onennBanus

[kana
OLICHUBAHUSA

BOIIPOCH OwWjeTa W BOIMPOCH
9K3aMeHaTopa, HO
JOIYyCTHBLIEMY IIPH  OTBETax
HE3HAYUTEIIbHBIC OLIMOKH,
yKa3bIBalOIIEe HA  HaJU4YUe
HECHCTEMHOCTH W TIpOOENOB B
3HAHHSX.

Ilokazano
BOTIpOCa

3HaHUE TEOPUH
(parmeHTapHO
(uenosHOTA N3JI0KEHHS
nHdopMmanuy; OTepUpOBaHUC
MOHATHSIMH Ha OBITOBOM YPOBHE);
yMEHHE  BBLICIUTH  TIJIABHOE,
copMyIHpoBaTh BBIBOJIBI,
NOKa3aTh CBsI3b B IOCTPOCHUH
OTBETa HE NPOJEMOHCTPUPOBAHO.
Brnanenne AHAIUTHYCCKUM
CIIoco00M H3JIOKEHHs BOIIpoca H
BJIAJICHUC HaBBIKAMH
apryMeHTallH HE
HPOJEMOHCTPHPOBAHO.
Ob6yuaromuiics JOTIYCTHUI
CYLIECTBEHHBIE OLIMOKH MpH
OTBETax Ha BONPOCHI OMUJIETOB U
BOIPOCHI 9K3aMEHATOPA.

OreHka
«Yooenemesopu
menvro» (3)

3HaHWe MOHATUIHOIO ammapara,
TEOpUHn BOTIpOCA, HE
MPOAEMOHCTPUPOBAHO;  YMEHHUE
aHATM3UPOBATH y4IeOHBII
MaTepuan HE
MPOAEMOHCTPHUPOBAHO; BIIAJCHUE
AHATTUTHICCKUM criocoboM
M3TI0KCHHST BOTIPOCA M BIIAJCHUE
HABBIKAMH  ApryMEHTAllMH  HE
HPOIEMOHCTPUPOBAHO.
OOyuaromuiics He OTBETUN Ha
OJIMH WJIU JIBa BOTMpOca OuieTa u
JIOTIOJTHUTENIbHBIE BOIIPOCHI
JK3aMeHaTopa.

Orenka
«Heyoosnemeop
umenvhoy» (2)

IK3aMeH

KonTponbHoe

MEpONpUsITHE, KOTOPOE

MpOBOAUTCA 11O

OKOHYAaHUHN U3YyYCHUSL

JIACIUIIINHGL.

TecToBEIe
3aJ]JaHMI K
9K3aMEHY B
cucreMe
C10 Moodle

B Tecre Bemmonneno 90-100%
3aTaHuH

OrneHka
«Omauunoy (5)

B Ttecre BbImosiHEHO Oolsice 75-
89% 3amanuii

Ouenka
«Xopowo» (4)

B Tecre BpmonHeno 60-74% | Onenka

3aTaHuH «Yooenemesopu
menvroy (3)

B tecte Bemoaneno menee 60% | Onenka

3aaHui «Heyoosnemeop

umenvroy (2)
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THIOBBIE KOHTPOJIbHBIE 3ATAHUA NI UHBIE MATEPHA.IbI,
HEOBXOJIMMBIE I OHEHKH 3HAHUU, YMEHUU, HABBIKOB U (MJIN)
OIIBITA AEATEJIBHOCTH

OuneHo4HbIE CpeCcTBa ISl IPOBEIeHUs TeKYyIero KOHTPOJIA
Texymuii KOHTPOJIb OCYILECTBISETCS IPENOAABATEIeM AWCLUILIMHBL IIPU IPOBEICHUU
3aHATUH B (pOopMe TeCTOBBIX 3aJJaHU/, YCTHOTO OIPOCA U MPAKTUUECKUX 3aJaHUH.

TecToBbIe 3a1aHUSA

1.Ecnu B onpenienuTene BCe CTPOKU 3aMEHUTH CTOJIOIAMHU, TO ONIPEACIIUTED ...
1 — craHeT paBHBIM HYJIIO.
2 — HE U3MCHUTCS.
3 — UI3MEHUT 3HaK Ha MPOTHBOIOJIOKHBII
4 — U3MEHUT 3HAK U BEIUYUHY.
2. Imomanp mapasmienorpaMma, IOCTPOEHHOTO Ha ABYX BEKTOpPax, Kak Ha CTOPOHAX, paBHA!
1 — ckansipHOMY MPOU3BEIACHHIO IBYX BEKTOPOB;
2 — MOJYJTIO BEKTOPHOTO TIPOU3BEICHUS JIBYX BEKTOPOB;
3 — IIPOEKIMHU NIEPBOro BEKTOPA HAa HAMPABICHUE BTOPOTO;
4 — MpOW3BEICHUIO MOJYJICH 3TUX BEKTOPOB.

-

3. Bektopsl & NEPIIEHIUKYJISPHBI, ECIIH:
1)@ x b= (_]);
)@ b=0 ;
3) @ +b= ﬁ;
a _ ay _a;
2) b, by bz.
5. Haiitu ckansspHOE Ipou3BecHUE a-b BEKTOPOB a=2i+2j-k u b =31 -2j+5k .
1) -3;
2) -2;
3) 8i —13j —10k ;

4) 8 +13] —10Kk .
X=X _Y=Y_2-%
Il ml nl

6. Ycnosue napajieIbHOCTH HPSIMBIX JTMHUN

X=X, Y-V, -1,
| = = , 3aJIJaHHBIX CBOMMH KaHOHUYECCKUMHU YPAaBHCHUSIMH:
m n
2 2 2

1) LI, +mm, +nn, =0;

|
1 _ .
2) ==1-mm, +nn,;
2
hom_n
3) IZ m2 n2;

4) LI, +mm, +nn, =1;

7. YpaBHeHue 2x—y+3z+5=0 3aj1a€eT:
1) mI0CKOCTH;

2) mpsIMyI0 JTUHUIO Ha IJIOCKOCTH;
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3) mpsMyI0 JIMHUIO B IPOCTPAHCTBE;
4) mapaboury.

2 _
8. Vpasuenne ¥ 4x =0

1) npsimyto;
2).3JITUTIC;

3) runepOoiy;
4) mapabouy.

3a4acCT:

9. CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOASIIEH Yepe3 TPU TOUKH ¢ KOOpIUHATAMHU (—l; 2, O),

©21)u (2-11).
1) 3x+y-62+1=0
2) 3x—-y—-z+5=0
3) 3x—y-62+5=0
4) x+y+z-4=0

10. Haiitu npeen GyHKIn f, X —2X=8 .
x>-2 2x*—x—10

[EEN
~

w
~

N
~

4) 2.

. . sin 3x-cos 6x
11. Hatitu mpenen  lim —_—
x—0 18)(

1) oo
1
2) 3;
3) 1;.
4) 0
12. Haittu tudpepennman QyHKIUU Yy = COS °X.
1) dy =-2cos x-sin X
2)dy =—2cos x-sin xdx;
3) dy =2c0s X-AX;
4) dy = 2sin xdx.

13. 3amana pyHKIUA y =x*—4x . Haiitu sxctpemym yHKImu:

1) Yuin (2) =0;
2) Voux (4) =2;
3) Youx (2 =0;

4) ym’n (2) =-4.

14. ypaBHCHI/IC HAKJIOHHOH aCUMIITOTHI UMEET BU:
1)y =kx +b;

2)y =b;

3) x=b;

4)y =0.
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15. Yka3are nepBoobOpaznyto g pyakmuu f(X) = 2 :
X

1) Fix)=-=:
2) F(x)=2Inx;
3) F(x)=2;

2
4) F(x):—;.

16. HaitTu HeonpeeeHHbIM HHTETpajl METOA0M UHTETPUPOBAHUS 110 YACTIM IZX In xdx.

2
1) x*In x—X?+C

2) X*Inx—x*+C
3) 2xInx—x+C

2
4) x*In x+x7+C

1,3
x“dx
17. Beuucnuth onpeesieHHbIN HHTerpal I 5.1
X+

0

nT
T

2) —;

) 8

T

3) =

) 2
4) —r1.
18. Beruncnuts miaomuiaap GuUrypsel, orpaHuueHHoN auHusIMH: X =0, x =2,y =0,y =—X.
1) 4,
2) - 4
3) 2;
4) - 2.
19.JIuneiinoe HeoqHOpOAHOE MU DepeHIaTbHOE YPaBHEHUE BTOPOTO MOPSIKA UMEET BHL:
1 y"+p()y +a(x)y=0;
2) y'=1(x)y;
3) y'+y'=0;
4) "+ p(x)y'+a(x)y = f(x).
20. Onpenenutsb cpeau quddhepeHImanbHbIX YpaBHEHUH TIEPBOTO MOPSIKA TUHEHHOE.
1) 2x%y" = x* + 2
23V +y =y

X

gV +2y=e’".
2) (1 +y%)dx + xydy = 0.

X LA
21. Haiitu obiee penienue auddepeHnnaabHOro ypaBHeHNS (1+e )}j}} =€
)Y = 2In(1 + e*) + C.

2) y = 1.,"12 11’1[:1 + E‘x;
3) v = iq,‘."rz In(1+e*) + C;
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2) yi = In(1+ %) + C,.
22. OmnpenenuTh JHHEHHOE onHOpomHOE nuddepeHnranbHoe ypaBHeHue II-ro mopsnaka ¢
MOCTOSSHHBIMH KOO (UIIMEHTAMH, ©CIH KOPHH €ro XapaKTePUCTHUYECKOTO YpaBHEHHS
ky =1k, = 2.
1) }'FH _ 3}}!’ + 2}; = U,
¥ —3y'=0.
gy +3y' +2y=0.
pnYy' +3y' -2y =0.
. y' —3y' 4+ 2y =0.

23. Haiitu obmiee pemenne nuddepeHImaibHOro ypaBHSHUS - - (
1) Cicosx + G cosx.
2) E'x [El + XCZ)

.
3) Cl + EZE A;
2) Cie" + Cye™.

24. OnpenenuTh BUJ YaCTHOTO pEHICHUS JIMHEHHOTO HEOAHOPOJHOro auddepeHInaaIbHOro
ypaBHEHHUs BTOPOTO MOPSIKA, €CIM M3BECTHBI KOPHU €TI0 XapaKTEPUCTUUECKOTO YpPaBHEHUS U

rpaBasi 4acTh f[x} ky =Lk, = Eif[X) = 2x — 3.
1) Ax? +Bx+£‘;

2) Ax-I—E';

3) Ax? +Bx2;
4) Ax® 4 Bx.

y=....)

25 BCpO?[THOCTI) IIOABJICHUS OJHOI'O U3 ABYX HECOBMECCTHUMBIX CO6I)ITI/II\/JI BBIUUCIIACTCA 110
bopmye

1) P(A+B)=P(A)+P(B)-P,(B);

2) P(A+B)=P(A)+P(B)-P,(A);

3) P(A+B)=P(A)+P(B)-P(AB);

4) P(A+B)=P(A)+P(B).

26.B ypHe 4 Oenblx U 5 4yepHBIX MIapoB. M3 ypHBI BEIHUMAIOT OJMH 32 IPYTUM 2 I1apa.

HaiiTu BeposTHOCTH TOTO, YTO OJIMH IIap OyAET OeNbIM, a APYToi - YEPHBIM.

1) 0,473,

2) 0,497,

3) 0,515;

4) 0,555.

27. BeposATHOCTh M3TOTOBIIEHUS JETaIN BBICIIETO COpTa Ha JaHHOM cTaHke paBHa 0,4. KakoBa
BEPOSITHOCTH TOTO, YTO Cpeau 8 feTayeid Oyne 4 BhICIIEro copTa.

1) 0,1956;

2) ,2148;

3) 0,2322;

4) 0,2164.

27. lucnepcust Cily4aiiHOW BEJIMYUHBI X , pacrpeziesieHHO 1o OMHOMHAILHOMY 3aKOHY paBHa

1) D(X)=pq;

2) D(X)=np;
3) D(X)=ynpq;
4) D(X)=npgq.

24



28. MaTeMaTn4eckoe OKUJIAaHWE HEMPEPHIBHOW CIIy4YalHOW BEJIWYUHBI, BO3MOKHBIE 3HAUYECHHUS

KOTOPOW MPUHAAJIEKAT UHTEPBAILY (a; b), OIIPELIEIISIETCS PAaBEHCTBOM
b
1) M(X) = f(x) dx;

a

2) M(X)= [x? f(x) dx;

3) M(X)=[x f(x)dx;

T D T D —— T

4) M(X)=[[x—f(x)] dx-

29. Ecmm BEPOATHOCTb [P HACTYIUICHUA cobopiTis A B KaXXJO0M HCIIBITAHHHN IIOCTOSHHA H
otiimyHa oT 0 u 1, TO BCPOATHOCTDH Pn (k) TOro, 410 COOBITHE HpOH30ﬁHCT B N HE3aBUCHUMBIX

UCIIBITAaHUSX POBHO K pa3, mpuOIM3UTENIbHO paBHA (TeM TOYHEe, YeM OoJbiie N )
1) P, (k)= npg-p(x);

2) Pn(k)zﬁ(p(x);
3>Pn<k>wj_p¢<x>:
4) Pn(k)z%pqco(X)-

30. M3BecTHO MaTeMaTHM4YeCKOE OXHJIAHHUE a M CpelJHee KBaJpaTHUECKOE OTKJIOHEHUE G
HOPMaJbHO pPaCHpEICICHHON CilydalHOW BenuyuHbl X. HallTu BepoATHOCTH TONagaHUs
ciydaiiHoi BennuuHbl X B MHTEpBai (o, B), ecnmu a=1,6=3,a =1, =6.

1) 0,3116;

2) 0,0989;

3) 0,2525;

4) 0,4525.

Bonpocsl a5 onpoca

[Iepeuncinre cBOKCTBA ONPEACITUTEIIEH.

Kakue criocoObl BEIUUCIEHHS ONpeAeTUTENeH BbI 3HaeTe?

Kakoii Bun umerot popmyisl Kpamepa? B kakom ciyyae uX MOKHO IPUMEHSTH?

Cdhopmynupyiite ycioBue, Npu KOTOPOM CHCTEMa JMHEWHBIX YpaBHEHUH HUMeeT

€IMHCTBEHHOE pelICHNUE.

5. Ilpu kakoMm yclIOBHM CHCT€Ma JIMHEWHBIX OJAHOPOJAHBIX YPaBHEHUI MMEET HEHyJEeBOe

petenue?

Kak omnpenensitorcst AekapTOBbl KOOPAUHATHI TOUYKU Ha TUIOCKOCTH?

7. UeM oTaMyarOTCs KOOPAMHATHI ABYX TOUEK, CAMMETPUYHBIX OTHOCUTENBHO: a) ocu Ox;

0) ocu Oy; B) Hayayia KOOpAUHAT?

Kak BBIUMCINTE paccTOSTHUE MEKIY ABYMs TOUKaMU?

9. Hammmmre QopMynbl s KOOPIUHAT CEPEAMHBI OTpe3Ka uepe3 KOOPAMHATBHI €ro
KOHIIOB.

10. Hanwmute GopMyIbl 1j1sl KOOPIUHAT TOUKH MEPECcEICHUs] MeIMaH TPEYToJbHUKA Yepes3
KOOpJWHATHI €70 BEPLINH.

11. JlaiiTe onpeneneHue ypaBHEHUs JTUHUH HA TUIOCKOCTH.

12. Kak HalTH KOOpPAWHATHI TOYKH MEPECEYCHMs JBYX JHMHHUNA HA IUIOCKOCTH, 3a/JaHHBIX
CBOMMHU YPABHEHUSIMH.

el el

S

0
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13.

14.
15.
16.

17.

18.

19.

20.
21.
22.
23.

24,
25.
26.
217.
28.
29.
30.
31.

32.

33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.

44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54,

UeM otminyaercss ypaBHEHUE NPSAMOM B JIEKApTOBBIX KOOPJAWHATAX OT YpaBHEHHI
JOPYTUX JINHUK?

Hanummre hopmyity A BBIYUCICHUS yTIa MEXKIY JBYMsI IPSMBIMH.

Kak BeIMISINT ycaoBYE NapajlIeIbHOCTH U NEPIEHIUKYISPHOCTU ABYX IPAMBIX?
Hanummre ypaBHeHHE MpsMOiA, MPOXOASILEH: a) yepe3 3a/laHHyI0 TOYKY B 3a/JlaHHOM
HarpasjieHuy; 0) uepe3 JBe 3a/JaHHBIC TOUKH.

Kak HanucaTte ypaBHEHHME MEIUAHbI, BBICOTBI B TPEYIOJbHUKE, €CIM H3BECTHBI
KOOpJMHATHI €70 BEPLINH?

ChopmynupyiiTe  ompenerneHue  duiMInca, Tunepoonsl, mapabonbl.  KakoBsl
KAaHOHUYECKHUE YPABHEHMSI dTUX JIUHUI?

Uro Ha3bIBaeTCs IKCUEHTPUCUTETOM 3JUIMIICA U TUNEpOOSbI M KaKhe 3HAuYeHUs OH
MOXET UMETh JJI KaXK10M U3 3TUX JIMHUI?

Kak onpenensiercs cymma u pasHOCTb IByX BEKTOPOB?

Jlaiite onpeneneHne KOJUIMHEAPHBIX U KOMILJIAHAPHBIX BEKTOPOB.

JlaiiTe onpeneneHe NpoeKIy BEKTOpa Ha OCh.

Kak BIMISIIUT pa3iiokeHHE BEKTOpAa B CUCTEME OPT Ha IUIOCKOCTH U B MPOCTpaHCTBE?
UTto Takoe KOOpAHHATHI BEeKTOpa?

KaxoBbl cBOMCTBA CKAIIPHOTO MTPOU3BENEHUS BEKTOPOB?

Kax naiitu yron mexy Bekropamu? Kak HallTH JJIMHY BEKTOpa IO €ro KoopAuHaTam?
KaxoBo ycnoBue nepneHauKyasspHOCTH JIBYX BEKTOPOB?

Kak HaliTu BeKTOp, NEPIEHAUKYJISIPHBIN ABYM JIaHHBIM BeKTOpam?

Kak nHaiiTu nmiomiaap TpeyroiabHUKa, IOCTPOSHHOIO Ha JIBYX BEKTOpam?

Kak nHaiftu 00beM nupaMuibl ¢ BEpUIMHAME B 33/IaHHBIX TOYKaX?

Kak BeIMISLIUT ycIoBrE KOMILJIAHAPHOCTU TPEX BEKTOPOB?

Uto Brl Mo)keTe cKa3aTb O COOTBETCTBEHHBIX KOOpAMHATaX JBYX KOJUIMHEAPHBIX
BEKTOpPOB?

Kak BBIMIAOUT ypaBHEHHE IUIOCKOCTH, HPOXOJAIIEH: a) yepe3 3alaHHYyI0 TOUKY C
3aJlaHHBIM HOpPMaJIbHBIM BEKTOPOM; 0) Uepe3 TpH 3a/laHHbIe TOUKH?

Hanummre hopmyity A BEIUMCICHUS YTIIa MEKIY IBYMS TIIOCKOCTSIMH.

Kaxue Brl 3HaeTe Bubpl ypaBHEHUHN NPSIMOI B IPOCTPAHCTBE?

Kak Beirmsgur Gopmyna A5  OThICKAHUS yria MeEXOY JBYyMs TpPSIMBIMH B
pOCTpaHCTBE?

Kak HaliTu KOOpAMHATHI TOYKH MEPECEUEHUS MIIIOCKOCTH U MPAMON?

Kaxk naiitu paccTosiHEE OT 3aIaHHOM TOYKH JI0 3a/IaHHON TIIIOCKOCTH?

UT0 Ha3bIBaeTCSI KOMIUIEKCHBIM YHCIIOM?

Kakwue cymiectBytoT ¢hopMbl pecTaBIeHUS] KOMIUIEKCHOTO YHcia?

Kak HaliTu MOAyJ b M apryMEHT KOMILJIEKCHOTO yucia?

Kak npousBoauts anredpanyeckue 1eMCTBUS HaJ KOMIJIEKCHBIMM YUCIIaMu ?

UYro Takoe nepeMeHHas BETUYHUHBI?

Chopmymupyiite ompenenenue ¢GyHKud. UTo Ha3bIBaeTCs OO0JIACTBIO OMPEICTICHUS
byHkuun?

Kaxkue criocoOb1 3ananus Gynkiuu Bl 3Haere?

Kakue QpyHKIMM Ha3bIBAIOTCS DJIEMEHTaPHBIMU?

ChopmynupyiiTe TOHATHE Tpe/iea MEPEeMEHHOW BEIMYNHEI.

JlaiiTe onpesieneHre NOHATHUS Mpeaea QyHKIHH.

Kakas ¢pyHk1ms Ha3pIBaeTCs OrpaHUYEHHON?

B kakom cnyyae yHKIMS Ha3bIBaeTCss OECKOHEYHO MaJIoit?

ChopmynupyiiTe OCHOBHBIE TEOPEMBI O TpEeIax.

JlaiiTe onpezieeHre HeMPEPbIBHOCTH (PYHKIMH B TOUKE.

VYkaxkuTte cBONWCTBA HEMPEPHIBHBIX (QYHKLUH.

Cdhopmynupyiite onpeneneHue Npou3BOAHOM.

KakoB reomeTprdecKkuii CMbICI MPOU3BOTHOM?
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55.

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.
88.
89.
90.

91.
92.
93.

94.
95.

96.

Uto Ha3bIBaeTCs KacaTelbHOM K KpuBOM? Hanmummre ypaBHEHHE KacaTelbHOW K
rpadpuky y = f(x).

KakoB MexaHnueckuii CMbICIT IEPBOM U BTOPOM MPOU3BOIHOM?

KaxoBbl IpaBuiia BEIUMCIIEHUSI IPOU3BOIHBIX OT CYyMMBI, IIPOU3BEIECHNUS, YACTHOT'O JIBYX
byHKIMA?

ChopmynupyiiTe npaBuIO BEIYUCICHUS TPOU3BOIHON CIIOKHOU (DYHKIIUU.

Urto HazwiBaeTcs auddepeHmanom GyHKIIn?

Yem ormimmuaercs auddepennnan GyHKIUN OT ee TpUpaIeHus ?

Kaxk dopmynupyercs Teopema Jlarpanxa?

KakoBbI mpu3HaKky BO3pacTaHus U yObIBaHUS (QYHKIUU?

Jlokaxxute, 4To PYHKIHS y = COSX — X yOBIBaeT B JIFOOOM MPOMEKYTKE.
Cdhopmynupyiite npaBuiIa HaXOXKICHUS IKCTPEMYMOB (DYHKITUH.

[IpuBenutre npumep, MOKa3bIBAIOLIUK, 4YTO oOOpalleHue B HyJIb MPOU3BOAHON HE
SBIISICTCS JOCTATOUYHBIM yCJIOBUEM 3KCTpeMyMa (pyHKITUH.

Kak HaifTu nHTEpBabl BHITYKIOCTH, BOTHYTOCTH, TOYKU NEperunda KpuBoii?

Jlaite ompeneneHue acUMNTOTHI KpuBOW. Kak HalTH BEPTUKAIBHBIE W HAKJIOHHBIE
acUMNTOTHI rpaduka QyHKIMU?

Uro Ha3bIBacTCS MEPBOOOPA3HON QyHKITUCH?

Urto Ha3bIBaeTCA HEONpEAeIEHHBIM HHTErpaioM?

[lepeuncnure OCHOBHbIE CBOMCTBA HEOIIPEIETIEHHOI'O UHTETpaIa.

KaxoB reomerpuueckuii CMbICI HEOIIpeIeJICHHOTO HHTerpana?

UTo NOHKMMAIOT IIOJ1 HEMOCPEICTBEHHBIM UHTEIPUPOBAHUEM?

B uem cocTout crocob noacTaHoBKU?

Hanummre hopMyny HHTETpUPOBaHHUS 110 YaCTSM.

KaxoBbl OCHOBHBIE TPUEMBI HHTETPUPOBAHUS PALIMOHAIBHBIX Jpo0Oeii?

Uro Ha3bIBaCTCS MHTETPAILHONW CyMMOW aaHHOW (yHKImMH f(X). HA TaHHOM OTpe3Ke
[a, b]?

JlaiiTe onpeneneHne onpeaeIeHHOro HHTerpaa.

KakoB reomeTpuyecKkuii CMBICI ONPEAIEICHHOT0 HHTETpaja OT 3aJaHHON QyHKIUU?
[lepeuncnure OCHOBHbIE CBOMCTBA ONPEAEIEHHOTO HHTErpaa.

Hanumre popmyny HetoTona-JIeiionuna.

B uem cocTout criocod 1moaCcTaHOBKHU IS BBIYMCIICHUS OIPEIeIeHHOr0 HHTerpaa’?

Kak BeIrsiiuT popMyIia MHTETpUPOBAHMSI 10 YacTsAM JJIsl ONPEeNIEHHOr0 MHTerpaa?
Kak BpIMuCINTG IUI0IIA/1b KPUBOJIMHEHHOTO CEKTOPA B MOJISIPHBIX KOOPAMHATAX?
3anummre GOpMYJIbl I BEIYUCICHUS JAJIUHBI IyTH KPUBOW B JIEKAPTOBBIX M MOJIAPHBIX
KOOpJUHAaTaXx.

[TpuBenure GopMyiay A BBIYMCIEHUS 00beMa Tela ¢ M3BECTHBIMU IUIOLIA/IIMU €TO
MOINEPEYHbIX CEYEHUN.

3anummre GOpMyITy s BBIUMCIEHUS 00beMa Tela BpalleHHs.

Kak omnpenensiercst yHKIMS HECKOJIBKUX MEPEMEHHBIX ?

JlaiiTe onpesieneHre HEMPEePbIBHOCTH (PYHKIIUM HECKOIBKUX ITEPEMEHHBIX.

Uro Ha3bIBaeTcs YaCTHOM MPOU3BOAHON (DYHKIIUM HECKOJIBKUX MEPEMEHHBIX ?

KakoBa reomerpuyeckas HWHTEpHpeTalys YaCTHON MPOU3BOAHOM (YHKIMU JBYX
apryMeHTOB?

UYro HazbIBaeTCs MOJTHBIM JuddepeHIaaoM GyHKINN ABYX apryMEHTOB?

Kaxk Bpraucisiercst mponu3BoiHast CIOKHOU (PYHKITHH?

Kak Bpumcisiercs npous3BOJHAs 10 HANPABICHUIO M KAaKOBa €€ CBA3b C IPaJUEHTOM
byHKIUN?

Cdhopmynupyiite npaBuiIo ucciaeqoBaHus GYHKINHU IBYX NEPEMEHHBIX Ha SKCTPEMYM.
ChopmynupyiiTe  TeopeMmy  CYIIECTBOBAaHHUS M  €AUHCTBEHHOCTH  PEIICHHS
Qg QepeHIHaTbHOTO YpaBHEHUS IEPBOT0 MOPSIIKA.

Urto Ha3wIBaeTCs 00IUM pemeHneM TudepeHITnaIbHOTO YpaBHEHUS ?
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97.
98.

99.

100.

101.
102.

103.

104.
105.
106.
107.
108.
109.
110.
111.
112.

113.
114.
115.
116.
117.
118.
119.
120.
121.

122.
123.
124.
125.
126.

127.

128.
129.
130.
131.
132.

Uro Ha3bIBaeTCsa YaCTHHIM pelleHreM TuddepeHInaaIbHOr0 ypaBHeHHs ?

Kakoit Bux umeet nuddepeHnnanbHoe ypaBHEHUE C pa3IeSONMMUCS IEPEMEHHBIMH?
Kak naiitu obmee pemenue (00U HHTETpal) TOTO YpaBHEHUS?

Kakoe ypaBHeHHME Ha3bIBaeTCs OAHOPOAHBIM AU (epeHInAIBHBIM YPaBHEHUEM
niepBoro nopsiika? Kak HailTe ero o0yl mHTerpan?

[TpuBenute mpumep JMHEHHOTO MU(HEPEHINATHPHOIO YPaBHEHHS IMEPBOTO IMOPSIKA.
Kak naiitu ero obmee pemienue?

KaxoBbI cBOiCTBA pellIeHn TUHEHHBIX OJHOPOAHBIX YPAaBHEHUM BTOPOTO MOpsaKa?
Kakoii Buj mMeer oOlee penieHHe JMHEWHOTO OJHOPOJHOTO YpaBHEHHUS BTOPOTO
nopsiaka?

VYkaxute BHUI OOILIEro pemieHus JHUHEHHOTO HEOJHOPOIHOIO YPaBHEHHS BTOPOTO
nopsiaka?

Kakoii ps Ha3bIBaeTcs cxoasmuMmcs (pacxoasmumes)?

Cdhopmynupyiite HeOOX0IMMOE YCIOBUE CXOAUMOCTH Ps/Ia.

ChopmynupyiiTe npu3HaKu CpaBHEHHSI 3HAKOTIOIOKHUTEIbHBIX PSIIOB.

B uem coctout npusnak Jlanambepa?

Jlnig kakux psaoB mpuMeHsiercs npusHak JleiiOnumna? B uem ero cymiHocTs?

Kak naiitu pannyc cXoIuMOCTH CTENIEHHOro psiaa?

Chopmynupyiite TeopeMy 0 HowieHHOM AU PepeHInpOBaHNN CTETIEHHOTO PAa.

Kak Berancistorest ko3 dunuents! psga MakiiopeHa it 3aqanHoi GyHKm?
Hanurmmre pasnoxenus B psa Makinopena GyHkuuii €, Sin X, €0S X, arctg x, arcsin X,
1 +x)"

Kak ucnonb3yercs cTeneHHbIe ps/ibl B IPUOTUKEHHBIX BHIYUCICHUSIX?
ChopmynupyiiTe KIaCCUYECKOE ONPEIETICHUE BEPOSITHOCTU COOBITHUS.

ChopmynupyiiTe Ki1accuyeckoe onpeeseHue BEpOITHOCTA COOBITHSL.

ChopmynupyiiTe TEOPEMBI CI0KEHUS U YMHOKEHUS BEPOSITHOCTEM.

JlaiiTe onpesieneHre NOTHON TPYIIIbI COOBITHA.

Kaxkue cinyuaiinpie BeTMYMHBI Ha3bIBAIOTCS TUCKPETHBIMU (HETIPEPHIBHBIMU)?

KaxkoBbI cBOICTBAa MaTEMAaTUYECKOTO OKUAAHUS U TUCIIEPCUN CITy4YallHOM BETUYHHBI?
3anuuuTe pa3audHble GOPMYJIIbI ISl BBIYMCIEHUS AUCTIEPCUH CITy4yallHOM BETMYHHBI.
Kak cBs3anbl (yHKIMS pachpeneieHus U IUIOTHOCTh pacIipelieleHHs] BepOSITHOCTEH
CITy4aitHOM BETMYUHBI?

Kaxk HaliTu BepOsSTHOCTH MOMNAJaHUs CTy4YallHOM BEJTUYMHBI B 33JaHHBIA UHTEpBa?
Kaxkas cinyuaiinasi BelMurHa Ha3bIBA€TCSI HOPMAJIBLHO PaCIpeIeTICHHOM?

Yro Takoe «mpaBuiio 36»?

Hanummre hopmynbl 17151 BBIYMCIIEHUS BBIOOPOYHBIX YUCIOBBIX XapaKTEPUCTHUK.

Kak HailTh nOBEpUTENbHBIA MHTEPBA A1 MAaTEMATUYECKOTO OXKUIAHUS HOPMAJIbHO
pacnpeneneHHON cy4aifHOH BeTMYHHBI (TIPH U3BECTHOM G; TIPU HEU3BECTHOM G)?

Kax nHaiiTu nOBepUTENbHBI HHTEpBAN ISl CPEJAHETO KBAJAPAaTHUYECKOI'O OTKJIOHEHHS
HOPMAaJIbHO pacipeieIEHHOM Clly4ailHOM BEJIMUNHBI?

Jns yero ucnosnp3yerca kputepuit cornacus x2 [Tupcona?

Kak paccuntbiBaercst pakTHIECKOE 3HAYCHNUE KPUTEPHS Y27

Kaxkue orpannuenus umeer meroa IlupcoHa u Kak uX ycTpaHUTh?

Kaxue BapuanimoHHble ps/bpl ¥ TOKa3aTeIM Bapuallly Bbl 3HaeTe? .

UYro Takoe HyJeBas TUIOTE3a, Kak OHa (popmynupyercs?
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OueHo4YHbIE CpeCTBA IJIA PACYeTHOH padoThl (pemenne 3a1a4)

1. PemuTh cucreMy anreOpawueckux ypaBHEHHUM: a) mo ¢popmynam Kpamepa; 6) meTomom

l'aycca.
2X, — X, — X3 =1
X, + 2X, + 3X; = 5

6.

2. Haiitu BHytpennue yrimel ZA, £ZB u ZC TpeyroinbHuKa, 3aJJaHHOTO BEpIIUHAMU
A(1;2;-3), B(0;-1;2), C(3;4;5) u yoeautbcs, 4To ux cymma pasHa 180°.

3. Haiiaure miouwagp HapauielorpaMMa, MOCTPOSHHOTO HAa BEKTOpax d =51 —4] + 7K,
b=i+j-2K.

4. Haubl BepmmHbl TpeyroiabHuka A(0; 5), B(6; 4); C(—7; —2). CocraBbTe ypaBHEHHE

npsIMOM, TIpoxXoAsiiel yepe3 Bepinny B napannensao ctopone AC.

Haiinure yromn mexxay AByMst psMbIMU 6X —2y +5=0un4x +2y—7=0.

6. Omnpenenuth BUJ JIMHUH, 331aBA€MON YpaBHEHUEM
a)3x+2y=1
6)3x2+2y=1
B)x2+y?=1
r)x2—-9y?=9

7. TlocTpouTh KpHBYIO, 3aJaHHYI0 ypaBHeHHeM X° = — 4y. OnpenenuTts mapamerp,
KOOpJMHATHI, POKyCa U YpaBHEHHUE TUPEKTPUCHI KPUBOK.

8. CocraBbTe ypaBHCHHE ILIOCKOCTH, mpoxojsieii ueped toukun Mi(1;-2;1), M2(2;3;0),
M3(6;2;-2).

9. BbruucnauTh npeaensl GyHKIun

x> —6x+1 sin 2x ( stx
X TOXFL. 1+2] |

X, + 33X, + 4X,

o

.2 . .
10. a) lim —; ; 0) im ——;B) Iim
x—o X° +3X+4 x—0 X2 X—0
11. Haiiti npousBojHbIE JaHHBIX (QYyHKIMHA, HCrONb3ys GopMyisl TuddepeHIMpoBaHus, B
MIPOU3BOJILHOM TOYKE U 3arucath ux auddepeHimas
2
x“+1 .
a)y= ; 0) y = In arctg x; B) Yy = Xsin X.
x+1
12. HaiiTi Ipon3BOHYI0 BTOpOro mopsaka y = x> In(x — 3).
13. Beruncauts npeaen GyHKUUHU, HCIOAb3Ys TpaBuio Jlonurans
er
lim :
x>0 3X + 2
14. Haiiti Haubosnbliee U HaMMeHbllee 3HaueHne pyHkuuu y = f(x) Ha oTpeske [a; b].
y=x3-3x% [-2;2].
15. Haiinure HeonpeaeneHHbIH HHTETpal

2 _4/\3
a) .[3\/;+9X 5\/X_dx; 6) j7 (7-3%)* dx; B) _[ dx ;
43 9x -5
x% dx dx
r) , n | ——
j2X3+1 J.\/1+ 2x —3x
16. Haiinure HeonpeaeneHHBIH HHTETpal
Ix(2x+3)9dx; Iln(cos X)-tg x dx I(3x—1) In x dx

17. Haiitu HeompeAelieHHbIE WHTErpajibl OT palMOHAIBHBIX (YHKIHMA: a) HCIOIb3YS
BBIJICTICHUE TOJHOTO KBajapaTa; 0) MCIONB3Yys pa3loKEHUE PalMOHANBHBIX JIpoOeid Ha
MPOCTEUIINE.
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18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

4x -1 x3+1
dx; 0) |————=dx
2 I —4x+8 ) J

Brerauciauts OIMPCACIICHHBIC I/IHTeI‘paHBI

a) j.(3x2—5)dx; 0) I X+ i B) jfxcos xdx.

| e

1
Brruncnute wHTETpan J.(Xz +1) dx
-1

3
dx
Berurciute wHTErpas J‘
1 3x—2

Haiitu mmomans purypsl, orpaHudeHHON rpadukamMu yHKiui. CrenaTh 4epTexK.
y=x>-6x+5. y=—x-1

Bbruncnaute 00beM Tena, 00pa3o BAaHHOTO BpalleHHEM KpPUBOJMHEHHOW Tparemnuy,
orpaHMYeHHON TMHUAME y =4 —x? u y = 0, Bokpyr ocu OX.

Haiitn myTh, KOTOpBIM MpoILIa TOYKAa 33 YETBEPTYIO CEKYyHIYy, €CIH CKOpPOCTh €€
PSIMOJIMHEHHOTO ABWOKeHUs V = 3t -2t2 -3 (m/c)

BbruncnauTe yacTHBIE IPOU3BOTHBIE IIEPBOTO U BTOPOTO MOPSAKOB s (QYHKIUH.
z=3sin(x}+y%) -5x3y -7,

Bbruncnaute 9acTHbIE MPOW3BOJHBIE IEPBOTO M BTOPOrO MOPSIKOB OT 33JaHHBIX
GyHKIMIA.

z=3sin(xX}+y)-5x3y-7;

Haiinute obmiee pemenne ypaBHEHHsS M MPOAHATH3UPYHTE BO3MOKHOCTh PE30OHAHCHBIX
SIBJICHUI B MOZIEJIH, KOTOpask ONMCAaHA YPaBHEHUEM

y" +y=cos 3x

HccnenoBaTh CXOUMOCTb psijia

> 6)p.n"-3"; Yy

OHpeI[eJ'II/ITL paanyc CXOOUMOCTH CTCIICHHOTI'O psiaa U HUCCICAOBATH €0 CXOAWMOCTH B

KpalHHUX TOYKax. HaliTu mHTEpBan CXOOUMOCTH pslia
4

o0 n N
S
n-1 (n + 1)
Ha cemu onunakoBbix kaproukax Hanucanbl OykBel T,T,A,K,P,P,O. Haiitu BeposiTHOCTB
TOT0, YTO MEpPEMEIIaB KaPTOUKU U Pa3IOKUB UX B psl, nonydum ciaoBo « TPAKTOP.

PaGounii oOcayxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOSITHOCTH OecriepeOoiiHoi paboThI
Ha TPOTSHKEHMM OJHOTO Yaca TOCie HalaJku paBHa Juid mepBoro cranka 0,9, mis
Broporo 0,8 m s tpetbero cranka — 0,7. Haiitu BepoOSITHOCTH TOTO, 4TO 3a 3TOT 4ac
TOJILKO OJIMH CTaHOK OTKaXXeT B paboTe.

[Tpu B3pBIBE CHapsIa 0OPa3yOTCs OCKOJIKH TPEX BECOBBIX KaTeropwid. UHUCIO KPYIHBIX,
CpPEIHHMX M MEJKHX OCKOJKOB cocTaBisieT coorBeTcTBeHHO 0,1; 0,3; 0,6 obmero uucia
ockonkoB. [Ipu momananuu B OPOHIO KPYIHBINA OCKOJIOK MPOOHUBAET €€ C BEPOSITHOCTHIO
okoso 0,9; cpenHmii — ¢ BEpOATHOCTHIO, Onm3kor K 0.2, a MENKUH — C BEPOSTHOCTHIO
0,05. TIpu B3pbIBe cHapsiia OpoHst mpobuta. HallTu BEpOSITHOCTH MpOOMBaHUS OpOHU
KPYIHBIM OCKOJIKOM.

.BeposTHOCTE TOro, 4To M3 B3ATOrO Ciay4aHBIM OOpa3oM 3€pHa BBIPACTET KOJIOC,
conepxkamii He MeHee 50 3epeH, paBHa 0,6. BrIUMCINTH BEPOSTHOCTH TOTO, YTO W3
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33.

34.

B3AThIX Haymauy 10 3epeH BbIpacTeT XOTs OBl OJMH KOJIOC, coAepkamuid He MeHee 50
3epeH?

BepositTHOCTB, UTO Haynady B3siTas JeTainb HecTaHaapTHas, paBHa 0,25. CocTaBUTh psil
pacripenesnieHuss U (YHKLUMIO pacrlpeieseHus 4ucia HeCTaHAApTHBIX AeTaned cpeau S
JeTajei ¥ nmoctpouth ee rpaduk. Haiitu M(x), D(X), o(X).

HenpepbiBHas cirydaiiHas BeTUUMHA 3a/1aHa (PyHKIUEH pacripeneeHus

0 npu x <0

F(x)=<2sinxnmpu 0< X< /6

35.

36.

37.

38.

39.

40.

41.

1 npu x > /6

Haiitu: a) mnotHOCTh pacnpeneneHus BeposaTHocTd f(x), M(x), D(x), o(x); 6) mocTpouTh
rpacduku pacupenenenus f(x) u F(x).

Jletanb, W3rOTOBJCHHAs aBTOMATOM, CUYMTACTCA TOJMHOW, €CIM OTKJIOHEHHEe X
KOHTPOJIMPYEMOT'0 pa3Mepa 0T HOMUHAJA HE MPeBbIIaeT 8§ MM. TOUHOCTh U3TOTOBJICHUS
JIeTae XapaKTepru3yeTcsi CPeITHUM KBaIpaTHIECKUM OTKIIOHEHUEM G = 4 Mm. Cuntas X
HOPMAJIbHO PACIpPENCTICHHON CIy4aiHON BEIWYMHOW, BBIYUCIUTH, CKOJIBKO MPOICHTOB
TOJHBIX JIeTaJlcii N3rOTOBIIICT aBTOMAT. BBISCHHUTE TaKiKe, KAaKOH JTOJDKHA OBITh TOYHOCTH
W3TOTOBJICHHS, YTOOBI IIPOLICHT F'OJIHBIX JIeTajieit moBbIcuics 10 99 %.

OmnpenenuTs BEpOATHOCTh TOTO, YTO YCTPOHCTBO OyzaeT paboTaTh 0€30TKa3HO HE MEHee
600 gacoB, eciu CpeaHss MPOAODKUTEILHOCTh 0€30TKa3HOW pabOoThl yCTPOIMCTBAa paBHA
1000.

CocTaBbTe NUCKpPETHBIM BapUAlMOHHBIN pana. IlocTpoiiTe NOMUTOH pacrpeneaeHus
AMIUPUYECKUX YACTOT.

7 10 6 10 8 11 7 8 11 10

6 9 7 7 10 12 11 6 9 7

10 7 7 10 8 8 9 10 11 9

JI71s JaHHOTO BapHalMOHHOIO paaa Haitu X | D, o.

xi|] 150| 160| 170| 180| 190
il 5 | 10| 54| 17| 14

Brruncaure TCOPCTUUCCKHUEC YaCTOTbl HOPMAJIBHOI'O PACHPCACICHUA OJId HOAaHHOTO
BapHalMOHHOI'O psaa.

xi| 16| 18| 20| 22| 24
il 2| 5| 121 7] 4

X=204 c =215

Onpenenutsb, noib3ysachk kpurepueMm Ilupcona, nmpu ypoBHe 3Haunmoctu o = 0,05,
CIly4aifHO WJIM 3HAYMMO PACXOKICHUE MEXIY ASMIHPHYECKUMH H TEOPETHUYESCKHUMHU
YacTOTaMH KOTOpPbI€ BBIYMCICHBI MCXOJS U3 MPEINOJOXKEeHUs, 4YTO TeHepalbHas
COBOKYITHOCTb pacrpesiesieHa HOpMaJIbHO.

ff | 5| 10| 20| 8| 7
f; ‘ 6 ‘ 14 ‘ 18 ‘ 7 ‘ 5
Haiitu noBepuTenbHbId UHTEPBAI JISI OLICHKH MAaTEMATHYECKOTO OXKUTaHHUS.
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=10 X=1821 n = 16.

OuneHo4HBbIE CpeacTBa A pacyeTHO-TpaguYecKUX padoT

«IIpenennbl, NPOU3BOAHAA U €€ MPUJIOKEHHUD)
Haiitu ykazanusie mpenessl

Cox=2x-8 . _ . xPax-120 0 3x-2xP48x.
a) im

— 0)Im ———F——; B)Im ————;
-2 2x°~x-10 )H31/x—2—1/4—x )Hw X4+ x+4

. . -3x X
. SIn X+8in 2X . X+4 . e'-1
n)lm ———;n)lim|——| ; ¢) lim :
x>0 O6Xx x>0\ X+ 8 x>0 2X

Jana dynkims y = f (X) Haiiti Touku pa3peiBa, OZHOCTOPOHHHE IIPEIEIIBI B TOYKAX Pa3pbiBa U

yKa3aTh THUIl pa3pbiBa. B 3amanum 0) onpenenuTh ckavek (yHKIHH o B TOYKE pa3pbiBa U
TIOCTPOUTH TpaduK.
2x 2
— 3X°, ecma X <1,
a)y=3""" 6 y=
X+5, ecmm X >1.

Haiitn ipou3BoHbIe Y’ Momb3ysck (GOpMyIaMH U MpaBuIaMy U (GepeHITIPOBAHHSL.

= ey 3 1. g =§§/3x4+2x—5+L'
a)y 3X+6\/X7+Xi/; < ) Y ’ (2—X)51
X

X2 1- X
; T) Y =arccos W; m) y=2x-10".

B) y =270 1 In
X+1
Haiiti nponsBofuble Y ' momb3ysck GopMymnamu u npasmiamu muddepermupopanys. B myHkTe

€) HaliT! TaKKe MPOM3BOIHYIO BTOPOTO Topsiika Y ' .

18 — 6X 3x2+ 2 ]
————; B) Y= :
$2x%+x—1 X3+ 2x

3
r) y=(2X+3)th; 1) y:w; e) X+ y’—2y=0.

VY (Bx =1y

Haittu npenenst 3adanus I, wcnons3yst mpaBuiio Jlomuras.
CpaBHUTH OTY4YEHHBIE PE3YIILTATHI.

a) y=(x>-3x+3)V2x+1; 6)y=

Ha xpmBoii y=3Xx—4X+1 HaiiTu TOUKy, B KOTOpOH KacaTeNbHAs TapalIeibHa TPAMOM

2Xx—y+3=0 y y

. CocTaBUTEL YpPaBHCHUEC KaCaTCJIbHON U HOPMAJIU B 3TOU TOYKE.
Breraucimuts HpI/IGJII/I)KeHHO C NIOMOIIIBIO ,[[I/I(I)(I)epeHI_[I/IaJIa 3a1aHHBIC (I)YHKI_II/II/I C TOYHOCTBIO A0
0,0001 .

526

Typucr ynansercs OT MOJHOXbs TOpbI, BbicoTa KoTopoit h=80 M co ckopocteio 4 =6
kM/gac. C Kakoi CKOPOCTBIO yJassieTcsl TYPUCT OT BEPLIMHBI TOPBI 4, B TOT MOMEHT, KOI/1a OH

HaXOJUTCS Ha pacCTOsSTHUU S = 60 M OT ee TOAHOXKbsI?

N3 neHtpa mocenka BBIXOAAT JIB€ YJIHMIIBL: OJIHA — HA CEBEp, a JApyras — Ha BOCTOK. Ha oHoiM
yIUIIEe HEOOXOMMO TTOCTPOUTH IIKOITY, & Ha APYTOM — NETCKUH cajl U TIPOJIOKUTh MEXKITYy HUMHU
nopory. Ha kakoM pacCTOsSHUM OT LIEHTpa HEOOXOIUMO HUX Pa3MECTUTh, YTOOBI JOPOTa MEXKTY
HUMH ObLJIa HAUMEHBIIIEH, €CIU TUIONIAlb TPEYTOMbHUKA, OTPAHUYEHHOTO TpeMs yKa3aHHBIMU
JOPOTaMH, JTOJIKHA PaBHATHCS S ?

32



10. MccnemoBath yHKIIHIO U TIOCTPOUTD €€ rpaduK.
[Tnan uccnenoBanus: 1) HallTH 001acTh cyiecTBOBaHUS (DYHKIMU; 2) HAlTH TOYKH pa3pbiBa U
€€ OJHOCTOPOHHHUE MpeJesbl B TOUYKAX pa3pbiBa; 3) BBIICHUTH, SIBJSIETCS JIM JaHHAS (QYHKIMA
YETHOM WM HEYETHOW; 4) HAMTH TOUKM SKCTpPEMyMa U ONPEAEIUTh MHTEPBAJIbI BO3PACTAHUS U
yObIBaHUS; 5) HAUTHU TOUYKH Meperuda U ONpeesuTh HHTEPBAJIbl BBITYKJIOCTH U BOTHYTOCTH; 6)
HAWTH aCUMIITOTHI rpaduKa; 7) MOCTPOUTh rpaduK (PyHKINH, TOMOIHUTEIHFHO ONPEIeIIHB TOUKU
MIEPECEUCHNUS C OCSIMU KOOPIMHAT.

3.

y:

X
x2+1°

((I/IHTel"pa.]'IbHOC HCYHUCJTICHUEC»
Haiitu HEOMPECACIICHHBIC NHTETPAIbl METOAOM HEIMOCPECACTBCHHOI'O MHTCTPHUPOBAHMA: a)

CBEJICHUEM HMHTErpajia K TabJIMIHOMY; 0), 8), 2),0), €), — MOJb3ysCh HHBAPHAHTHOCTHIO
dbopMyJIbl HHTETpUPOBaHKS (MO ABeeHHeM (DYHKIIMHU 101 3HAK AuddepeHiana).
Pesynbratel @) 6), 6), 2),0) TPOBEPUTHh IyTEM HAXOXICHHS I[POU3-BOAHON OT
MOJTYYCHHOU (DYHKITHH.
3 2
X —=5x"+1
a) J'—dx; 0) j(1+4x)5dx; 6) _[ ;

Jx 5x—2
2)j dx ;0) [sin(6x—7) dx;

& __
JX+2x+3
Haiitn HeonpeaeeHHbIe HHTErpalibl METOJO0M 3aMEHBI IIEPEMEHHOU
Ix(Zx +3)%x.

Haiitu HEOMPCACIICHHBIC HHTCIPaJIbl, UCII0JIb3Ys METOA HHTCITPUPOBAHUSA 110 HaACTAM

a) I(2x+1)sin 3xdx; 6) Ixzeidx.

4.

Haiitn HeomnpejeneHHbIe WHTETpajibl OT PpAIMOHAJBHBIX (YHKIUH @) UCIOIb3ys
BBIJICJICHNE TIOJTHOTO KBajpaTa; 0) MOJb3YSACh Pa3IoKEHHEM PalMOHAIBHBIX ApoOei Ha
IIpOCTENIINE.
)I 4x -1 dx )J~ 3x°+14x+37
’ (x—1)(x* +4x+13)

X*—4x+8
Haiitu HeonpeeneHHble HHTETpalibl: @) OT UPPALMOHATIBHBIX (QYHKIIMH;
0) oT TpHFOHOMeTpI/IquKHx byHKIUR

6
0) Icos X dX.

0 [k \/_
Haiitn onpeneneHHbIil HHTETpal METOAOM 3aMEHbI IEPEMEHHOU
j x+1

0 X°+1

Haiiti nmiomans urypsl, orpaHudeHHol rpapukamu ¢pysHkiuil. [loctpouts rpaduxu

dx

1., 1.,
==X"—X+1; =——X"+3x+6.
y 2 y 2

Haiitn mmomans Qurypbl, OrpaHMYE€HHOM KpPUBBIMHM, 3aJaHHBIMU B TOJSPHBIX
KOOpJIMHATaxX

p=2c0s¢; @=0, (p:%.
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9. Haiitu o0BeM Tema, o0O0pa30BaHHOTO BpalieHHEM BOKpPYr ocu Ox  ¢urypsl,
pAacIoIOKEHHOM B MEPBOM KBAJIpaHTE M OTPAaHMYCHHOM 3aJJaHHBIMH MapabosIoH, mpsiMoit
1 ocbto Ox. Crenath 4epTeK.

1.2
==X, y=-X+3.
y 4 y

10. Beruucnuth omnpeaeneHHbli nHTErpan mno (opmyne Hprorona-JIeiOnuma, a 3ateM 1o
dbopmyiie CumriicoHa, pa3ouB 0Tpe30K UHTErpupoBaHus Ha 10 paBHBIX YacTei.
Borunicnenuss Mpou3BOAUTH € TOYHOCTBIO JO 4eTBepToro 3Haka. Omnpenenutsb

a0COJIIOTHYIO U OTHOCUTENIbHYIO OIIMOKY BBIUYMCIICHUH.
4

[ In(3x—2) dx.
1
«udpepeHunajibHble YPABHEHUSD)

1. Haiitu oOmee pemenne up@GepeHINaTbHOTO YpaBHEHHS C  pa3AeisoIUMUCS
HIEPEMEHHBIMU
x(1+ y2)+ y(1+ xz)y’z 0;

2. Haiitu o0mee penieHne 0OJHOPOIHOTO YPaBHEHUS

/_ X+8Yy .
S 8x+y’

3. Haiit obmee pemenne TMHEHHOTO YpaBHEHUS
y'+2xy=3x%"".

4. YcraHoBuTh THUN IU(QPEpEeHINATHLHOTO YPaBHEHUS M HAWTH €ro YacTHOE pelIeHUe,
YJIOBJIETBOPSIOIIEE HAYAILHOMY YCIIOBUIO
2y'x=y; y@)=1.

5. CkopocTp pa3MHOXKEHHUS OakTepuil MNpOMOpHMOHAIbHA MX Macce M Koropas B
HaydalbHbIIl MOMEHT BpeMeHH paBHa M,=1r. 3a 1 yac KoaM4eCTBO OAKTEpPUl yIBOMIIOCH.
Yepes kakoe Bpemst T komuuecTBO Oaktepuil yBenuuurcs B 1000 pa3 mo cpaBHEHHIO ¢
HaYaJIbHbIM UX KOJIMYECTBOM

6. Haiitu obuiee penieHne ypaBHeHUs
xy"—y'=x*sinx;

7. Haiftu yacTHOe pelleHue JMHEWHOro OJHOPOAHOrO UG EepPeHINATBLHOTO YpaBHEHUS
BTOPOTO TIOpPSIIKA C MOCTOSHHBIMU KO3((UIIMEHTaMH, YJOBJIETBOPSIONIEE 3aJaHHBIM
Ha4yaJIbHBIM YCJIOBUSAM
y'-5y'+4y=0; y(0)=1; y'(0)=-2.

8. Haiitu ofmee peuieHre JTUHEHHOTO HEOAHOPOAHOrO AMDdepeHInanbHOro ypaBHEHUs
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 puiineHTamu.
y'—2y' -3y =3x*-1;

9. Temo  coBepmaer  kojeOaTeNbHbIE  JBI)KEHHUS,  OINMUCBHIBaEMble  ypaBHEHHEM
y"+2by’'+@’y = f(t). Haiitu obmee pemenue npu 3amamHbiXx b, @, u f(t).
IIpoananu3upoBaTh BO3MOKHOCTh PE30HAHCA.
b=1/2; 0=1; f(t)=2sint;

OuneHo4HbIE CpeaCcTBa 1S POBEJICHUs NPOMEKYTOYHOM aTTeCTalui
[IpomexyTouHas aTTecTalys MPOBOJUTCS B popMe 3a4eTa U YCTHOTO 3K3aMeHa.

Bonpocs! 1i1s1 3a4era.
Ornpenenurenu BTOPOTO U TPETHETO MOPSIKOB U UX CBOWCTBaA. PasnioxkeHue onpeaenureneit
0 3JIEMEHTaMHU CTPOKHU WM CTOJIOIIA.
Bomnpocsr 11 3ayera.
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©

10.
11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

N

oo

Marpuiisl. OcHOBHBIE onipeesieHus. JlelcTBust Hag MaTpuiiaMu. PaHr MaTpuibl.

Pemenue cucrem nTMHEHHBIX ypaBHEHUH 1o popmynamu Kpamepa..

CkansipHble U BEKTOPHBIE BEIMYHHBL. JIMHEHbIE Onlepalii Ha/l BEKTOPaMHU

U UX CBOWCTBA.

CkanspHoe IpOU3BEICHUE JABYX BEKTOPOB M €ro cBoWcTBa. MeEXaHMUYECKHl CMBICI
CKAJIIPHOTO IIPOU3BECHUS.

BekTopHoe nmpousBeieHNE ABYX BEKTOPOB. Y CIIOBUS KOJUIMHEAPHOCTH JABYX

BEKTOPOB. | '€OMETPUYECKUN CMBICII BEKTOPHOT'O IIPOU3BEICHHUS. .

CwmenaHHOe TPOU3BEIEHNE TPEX BEKTOPOB. Ero reoMeTpuyeckuii CMbICI.

Pa3Hble Buabl ypaBHEHUN IIPSAMOM HA IUIOCKOCTU. YTOJI MEXIY ABYMS IPSIMBIMH. Y CIOBUS
NapaJyIEIbHOCTH U MEPIIEHAUKYISPHOCTH IBYX NPAMBIX. PacCTOsIHME OT TOUKHU 10 MPSMOM.
Kpussie BTOporo nopsiaka. OKpyKHOCTb, JJUIHIIC, TUIIEpOOIa, napadoia,ux KaHOHHYECKUE
ypaBHEHHUA. TeXxHUYeCKUE MPUITOKEHHSI| TeOMETPUUYECKUX U (POKATbHBIX CBONCTB KPUBBIX.
Pa3Hble BuIbl ypaBHEHUN IIJIOCKOCTH. YTOJI MEXKIY IBYMs INIOCKOCTSMU.

VYcnoBus napajieIbHOCTH U NEPHEHAUKYIISIPHOCTH ABYX IJIOCKOCTEH. PaccTosiHue OT TOUKH
J10 TUIOCKOCTH.

Pa3npie BuABI ypaBHEHUH MNPSIMOM B MPOCTPAHCTBE. YCIOBUA MAPALIEIBHOCTH U
NEPHEHAUKYISIPHOCTH IIPSIMBIX B IPOCTPAHCTBE..

VYron Mexay NpsMOd M IJIOCKOCTBIO. YCJIOBHS HapajUIeIbHOCTU U MEPHEHAUKYISIPHOCTU
IIPSIMOM U INIOCKOCTH.

[ToBepxHoctu Broporo nopsiaka. Chepa. Konyc. Dmnuncoun. 'unepbonona. [lapadomon.
[TonsipHbIE KOOPAMHATHI HA TUIOCKOCTH. LlunmwHIpoBele M cdepuueckne KOOPAMHATHI B
npoctpancTBe. CriocoObl 3aJaHuUs JIMHUN U TIOBEPXHOCTEH.

Oynkuus. Criocobsr 3amanus ¢yHkumid. Knaccudukanus siaeMeHTapHBIX (YHKIHHA, WX
CBOIiCTBa U rpaduKu.

[Tpenen ¢ynkmuu. OCHOBHBIE TEOpeMBbl O Tpeaenax. Beraucienue mpesenoB. IlepBoiii u
BTOPOU 3aMe€YaTeIIbHbIN IIPEIECIIbI.

HenpepsiBHOCTh (pyHKIIMM B TOuke. Omnpenenenus, cBorcTBa. Kiaccudukanus Todex
paspbiBa

[IpousBognas.  Omnpenenenue  Npou3BOAHOW.  MexaHWdeckud,  (UBHYECKUH U
TeOMETPUUECKUN CMBICT Tpou3BoaHOW. [IpaBuma HaxoxaeHus mpou3BoaHOM. TaGmmia
IIPOU3BOHBIX.

Huddepenuman. OnpeneneHue, reoMeTpUYECKUI 1 MeXaHU4ecKuil cMbIch Auddepennnana.
[Tpumenenue auddepeHnrana B NpUOIMKEHHBIX BBIYUCIEHUSAX. [IpoW3BO/HbBIE BBICHIMX
nopsakoB. Jugdepenuansl BEICHIMX TOPSIKOB.

Bomnpocs! qis 3xk3amena 1
IIpaBumno Jlonurans.
Teopemsl 0 nuddepennupyembix ynkuusx.(Teopemst Jlarpanxa, Poms, Jlonurans).
Bozpacranue u yosiBanue ¢pyHkuuu. HeoOxoauMble 1 JOCTaTOYHBIE YCIOBUS BO3pacTaHUS
U yObIBaHUS QYHKIIMH.
MakcumyM u MuHUMYM O¢yHKuud. HeoOxoaumoe ycioBue skcTpemMyma. JloctaTouHble
YCIJIOBHS KCTpEMyMaA.
Haumensiiee u Hanbosblee 3HaYeHUS (QYHKIIMU Ha OTPE3KE.
Beinyknocts U BorHytocTh rpaduka ¢yHkiuu. Touku neperuba. JlocTaTouHble yCIOBUS
BBIMMYKJIOCTH (BOTHYTOCTH).
Heonpenenennsrit uaterpan. [lonsarue u cBoiictBa. Tabnuiia OCHOBHBIX HHTETPAJIOB.
Acumnrotsl rpaduka pyskmmuu. Cxema MOoJIHOTO UCCIIEA0BaHUS (PYHKIUH.
DYHKIINH HECKOJIBKUX ITEpEMEHHBIX. YacTHBIE TPOU3BOAHBIE 1-TO 1 2-r0 NOpsAaKA.

. [Ipou3BoHas O HaMpaBlieHUIO. ['pareHT.
. OkcTpemMyM GYHKIUMH JBYX TIepeMeHHbIX. HeoOxoaumoe U 1OCTaTOYHOE YCIIOBUE

sKcTpeMyMa. MccnenoBanne GyHKIUH IByX IEPEMEHHBIX Ha SKCTPEMYM
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12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

Hown

12.

13.
14.
15.
16.

17.

MeTopl HenOCPEACTBEHHOTO UHTETPUPOBAHUS, IOACTAHOBKH, HUHTETPUPOBAHUS YaCTIMHU.
WHTerpupoBanne palloOHAIBHBIX, HPPANUMOHAIBHBIX (QYHKIMH UM  TPAHCLUEHICHTHBIX
GyHKIHA.

OnpeneneHHbll UHTErpal. 3aJauM, NPUBOJAIIME K IOHATHIO ONPEIEIIEHHOINO WHTErpaa.
CgoiicTBa onpenenaeHHOro uHTerpana. ®opmyna Hetorona-Jleiibauma. MeTopl BEIYMCICHUS
OIIpEIECIICHHBIX UHTETPAJIOB.

[TpubnnxeHHOe BBIYMCICHHUE ONPEAETICHHBIX UHTerpajgoB. DopMmysbl Tpameuuit u
Cumricona.

HexoTopsle NpPUIIOKEHUS ONPEACICHHOIrO HHTErpana. BbluMcieHue IUIomane IIIOCKUX
¢buryp, HMHBI 1yTH, 00beMa Tema.

HecoOcTBeHHble MHTErpajipl ¢ OECKOHEUHBIMH IpEleNaMu HMHTEIPUPOBAHHUA U OT
HEOTpaHMYEHHBIX (DYHKIIMIA, ©X OCHOBHBIE CBOMCTBA.

Yucnosele psaabl. CxonumocTs psaga. ['eomerpudeckuii psia. CBOKWCTBA YUCIOBBIX PAJIOB.
Heo0OxoauMplii Mpu3HaK CXOJUMOCTH PsIIOB. 'apMOHMYECKUil psia.

Psanpl ¢ monoxurenbHbIMU uwieHamu. [Ipu3Hak cpaBHEHUs pPsloB (HENMOCPEACTBEHHOIO U
MPEACIbHOT0). DTaJTOHHBIC PSIBI.

JlocTatouHble MPHU3HAKKM CXOJUMOCTH PSAJOB C IOJOKUTEIbHBIMU YJ€HaMHU (TIPU3HAK
HanamObepa, paaukansHbiii Tpu3Hak Ko, naTerpanpbiil npusHak Komm).
3Hakouepenyromuecs psaabl. [Ipusnax JleiiOnuma.

3HaKoNepeMeHHbIE PsiJibl. AOCOIIOTHAS U YCIOBHOCTb CXOJIMMOCTH Psija.

Crenennsle psizibl. O6JaCTh CXOAUMOCTH CTEIEHHOTO Psijia.

Psan Teitnopa (Maxkiopena), onpenenenue kodhdunuentoB psaa Teinmopa. Paznoxenue B
psan Maknopena ¢yHkuuid y = e*; y = sinx. IIpuGinxeHHble BBIYMCICHHUS IOMOILBIO
CTEIIEHHbIX PSAIOB.

Bonpocsl 115 3k3amena 2
Juddepenunanbable ypaBHeHUs mepBoro mnopsaka. JuddepeHiuanbHble ypaBHEHHs C
pazzensroluMuca  nepeMeHHbIMU.  OpHoponHble  nuddepeHIaNbHble  ypaBHEHUS.
Jluneiinble nuddepeHnnanbHble ypaBHEHNUS.
JuddepennmanpHble ypaBHEHUS BbICIINX MOPsiAKoB. 3anadya Komu.
YpaBHEHMS, JOMMYCKAIOIINE TOHMKEHHUE MTOPsIIKA
Jluneitnble onHOpOAHBIE MU DepeHIaTbHbIE YPaBHEHUS BTOPOIO MOPsiAKa C MOCTOSHHBIMU
KodpUITUEHTaAMH.
Heonnopoausie nuddepennuanbuble ypaBHEHHsS BTOPOTO MOpsiiKa. YPpaBHEHUS CO
CIIELMAJILHOM IIPABOM YaCThIO.
Cucremsl quddepeHIaIbHbIX ypaBHEHUI
HopmanbHas cuctema auddepeHnnanbHbIX ypaBHEHUH.
3anava Ko 11 HopMmasibHOHM cucteMbl Tud depeHInanbHbIX ypaBHEHUH.
Teopema 0 CyleCTBOBAHMM U €AMHCTBEHHOCTH PEILIECHUS.

. Cucremsbl TUHENHBIX MU (DEepeHIIMATBHBIX YPaBHEHUH C TOCTOSHHBIMU K03 PHUIIMeHTaMu.
. CoObITus, ux BUAbL. Kiaccuueckoe orpeseneHue BeposTHOCTH. CBOHCTBAa BEPOATHOCTEH.

OcHoBHble popmyssl koMOnHaTOpuKku. [lepecTaHOBKH, pa3melieHus, couetanusi. OCHOBHbBIE
npaBuja KOMOMHATOPHKH.

[TpoTuBOMNOIOXKHBIE COOBITHS. YCIIOBHAsI BEPOSATHOCTb. Teopembl CII0KEHHsI BEPOSITHOCTEH
JUISl COBMECTHBIX M HECOBMECTHBIX cOObITUI. Teopema nmpousBeieHns BEpOSTHOCTEM.
®dopmyia nojiHOU BeposiTHOCTU. DPopmyiisl baiteca.

IToBTOpHBIE He3aBucuMBIe ucnblTaHus. Dopmyiisl bepuyim u Ilyaccona.

JloxanpHas 1 muHTErpanpHas Teopemsl Jlamnaca, KpuTepun UX TPUMEHEHUS.

JluckpetHble ciy4aiiHble BEIWYMHBL. UMCIOBBIE XapaKTEPUCTUKH (MAaTEMaTUYECKOE
OKHJaHHe, TUCIIepCusl, CpeHee KBaJIpaTHUHOE OTKIOHEHHUE).

OCHOBHBIEC 3aKOHBI pacHpeieiCHUs TUCKPETHBIX CIyYailHBIX BeNUYMH (OMHOMHAIBHBIA H
ITyaccoHa ) 1 MX YHCIIOBBIE XapAKTEPUCTUKH.
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18. HenpepeiBHbIE ciTy4aiiHble BETUYMHBI U UX YUCIIOBBIE XapaKTEPUCTUKH.

19. ®yHKIUSA ¥ MIOTHOCTH pacrpenesieHus: BeposTHOcTe. OCHOBHBIC 3aKOHBI pacHpeaeIeHUs
HENPEPBIBHBIX CIyYalHBIX BEJINYUH.

20. .HopmanbHBIH 3aKOH paclpenelieHuss U ero YHCIOBbIe XapaKTepUCTUKU. BeposTHoCTh
IIOTIaJaHUs B 3aJJaHHBIN MHTEPBAI.

21. I'enepanbpHas COBOKYITHOCTh U BbIOOpKa. BapuannoHHslil psa. I'uctorpamMma u mojmroH.

22. CraTUCTHYECKHE OLIGHKM TIeHepalbHOW cpeAaHed. JloBepuTenbHash BEpPOATHOCTh U
JIOBEPUTEIIbHBIA HHTEPBAIL.

23. Ilondarue o kpurepusx cornacoBanus. IIposepka runores.

METOAAYECKHUE MATEPUAJIBL, ONNPEAEJAIOIUE IPOLELYPbI
OIEHUBAHMUS 3HAHUU, YMEHNUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Texkymuii KOHTPOJIb
Onpoc Kak CpeicTBO TEKYIIEro KOHTPOJS NMPOBOAMUTCS B (OpME YCTHBIX OTBETOB Ha
Bonpochl. CTy/IEeHT OTBEYAET Ha MOCTABJIEHHBIM BOIPOC Cpasy, BPeMs Ha MOATOTOBKY K OTBETY
HE MPEJOCTaBIIAETCS.
IIpakTHueckue 3alaHusl KaK CPEACTBO TEKYLIErOo KOHTPOJSA IMPOBOAATCS B IMUCBMEHHOH
dopme. CTyieHTy BbIaeTCs 3a4aHue U npegocrasisercs 10 MUHYT /715 TIOATOTOBKH K OTBETY.

IIpomekyTOUHAs aTTeCTALMSA

3aqu HpOBOI{I/ITCﬂ HyTeM IIoOABCACHUS HUTOI'OB IIO pGSYJII)TaTaM TGKYHIGFO KOHTpOJISI 158
pe3ylbTaTaM BBITIOJHEHUS] pacueTHo-rpaduueckoit pabotel. Ecnu cTyseHT He crhpaBuics ¢
YacThlO 33JaHUI TEKYIIEro KOHTPOJsA, €My MpPeJOCTaBISETCS BO3MOXKHOCTh CAaTh 3ayeT Ha
UTOTOBOM KOHTpOJ'II)HOM MepOHpI/ISITI/II/I B (bopMe OTBE€TOB Ha BOHpOCI)I K 33‘-16Ty UJIIN TECTOBBIX
3amanuit k 3auety. opmy 3ayeta (Ompoc WM TECTUPOBAHKE) BHIOUPAET MPEI01aBaTeb.

Ecnu 3auer mpoBoauTcs B popMe OTBETOB Ha BOIPOCHI, CTYJAEHTY MpeJularaercs OJWH
WJIM HECKOJIBKO BOIIPOCOB M3 MEPEYHS BOIPOCOB K 3a4eTy. BpeMs Ha MOATOTOBKY K OTBETY HE
MPEIOCTABIIAETCS.

DK3aMeH IPOBOAMTCA B YCTHOM ¢opme. 13 sk3aMeHAIIMOHHBIX BOIIPOCOB COCTAaBIISETCS
30 »sk3ameHalMOHHBIX OuieroB. Kaxaplii Omier coctouT U3 Tpex BoIpocoB. KomrekT
HK3aMEHALIMOHHBIX OUJIETOB MPEJCTABIEH B yUeOHO-METOINYECKOM KOMITJIEKCE AUCLUTIIINHBI.
Ha noaroroBky k OTBETy CTyAeHTY npenocTasisiercsd 20 MUHYT.
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