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Pabouass mporpamma paspaborana B coorBerctBun ¢ ®I'OC BO Ne 922 ot 19.09.2017 mo
HanpasieHuto noarorosku 09.03.02 MupopMalmoHHbIE CUCTEMBI U TEXHOJIOTHH.

Pabouas nmporpaMma JUCHMILIMHBI pa3paboTaHa AOLEHTOM Kadeapbl Ipupoaoo0ycTpoiicTBa 1
BOJIOIIOJIb30BAHMS KaHIUIATOM TEXHUYECKUX HayK Pamaszanosoit I'.I'.



1 [lnanupyempble pe3yabTaThbl 00y4eHHs MO JUCHUIIIHHE, COOTHECEHHbIE ¢ YCTAHOBJIEHHBIMH B
OITOII BO unAuKATOPAMM OCTHKEHUSI KOMIIETeHIM I

1.1 Ilepeyenb KOMIEeTEHIUIA, POPMUPYEMBIX Y4eOHOM U CIUIIIMHON

NuHaukaTopbl 10CTHIKEHMST Ilnanupyemblie pe3yabTaTbl 00y4eHUs
KOMIIeTeHII Ui

O6menpodeccuonanbHas komrereHus Y K-1

CHOCO6CH OCYHICCTBIIATL IIOUCK, KpI/ITI/IquKI/Iﬁ aHaJIn3 U CHHTE3 I/IH(i)OpMaLII/II/I, IMPUMCHATDH

CHUCTEMHBIN MOAXO ISl PEIISHHUS TTOCTABICHHBIX 3a/1a4.

NA-1ykq  Anammsupyer  3amady, | 3HaTh (3): OCHOBHBIE MOHATHA W METOABI aHATUTHYECKOH
BbIJIENsAA ee 0a30BBIE COCTABIAIOLINE, | TEOMETPUHU u TMHEHHON anreopsl; METO/IBI
OCYILECTBIISIET JCKOMIIO3UIMIO | MaTeMaTHYeCKOTO aHallu3a; TEOPUU BEPOSTHOCTEH W
3a/layd, pPacCMaTPUBAET BO3MOXKHBIC | MaTeMaTHYECKOW CTATHCTHKH.

BapuaHThl PELICHUA 33[1a4, OLCHUBAA | YMeETh V): HCIIOJIb30BaTh OCHOBHEIE 3aKOHBI
HUX JOCTOMHCTBA U HEAOCTATKH C€CTCCTBCHHOHAYYHBIX JUCHUITIINH JIsL pCUICHUA

CTaHAApPTHBIX 3aJlad B COOTBCTCTBHU C HAIIPABJICHHOCTBLIO
pohecCHOHATPHON IEATEINFHOCTH.

Baagers (B): BO3MOXHBIMH CIIOCOOAMH pEIICHHSA 33134
OII€HMWBAasA UX JOCTOMHCTBA U HEAOCTATKU.

NA-2yx Haxomur u kputuuecku | 3Hath (3): 0a30Bble MaTeMaTUYECKHE METOIBI H
aHAJIN3HPYET MHQOPMALMIO, | TEXHOJOTMH aHaju3a, HEOOXONUMBbIE JUIS pELIeHHUs
HEO0XOIUMYIO JUISL peuieHus | IOCTaBICHHOW 3aJauM; IPOSIBIATH BBICOKYIO CTEIEHb UX
[IOCTaBJICHHOW 3amauu. ['paMOTHO, | NOHUMAaHWUS.

JIOTUYHO, apryMeHTHPOBaHHO | YMeTh (Y): pelaTe MaTeMaTUUECKUE 3a1a4d U3 Pa3InYHbIX

(hopMHUpyeT COOCTBEHHBIE CYXICHUS U
oreHku. OtinuvaeT GakThl OT MHEHHIHA,
MHTEpIpETAlid, OLECHOK W T.I. B
pacCyKICHUSX JIPYyTHX YYaCTHHKOB
JeSITETbHOCTH

obnacteli MaTeMaTHKH, KOTOpble TpeOyIT HEKOTOPOi
OpUTHHAILHOCTH MBILIUICHUS; MPEICTaBISATh
MaTeMaTHYeCKHe YTBEPIKACHUS H UX JJOKAa3aTelIbCTBA, 3a/1a4n
M UX PEUICHHUS SICHO M TOYHO B TE€PMHUHAX, IMOHATHBIX JUISA
npodecCHOHATLHON ayIUTOPHH.

Baaaers (B): MaTemaTHuecKoOM JIOTHKOH, HEOOXOAUMOM IS
(bopMHUpOBaHUS CYXIEHUN o COOTBETCTBYIOILIUM
pohecCHOHATBHBIM IPOOIeMaM.

N-3yk.1 OmpenernsieT W OIEHHUBAET
MOCTEJCTBUSL BO3MOXHBIX PEUICHUM
3agauu

3narp (3): cnocoObl J10Ka3aTeNbCTB YTBEPXKIACHUH U
TEOPEM KaK OCHOBHOW COCTaBJISIIOIIEH KOTHUTHBHOW U
KOMMYHHKATHBHOH (PyHKIIWH.

Ymers (Y): QopMynupoBaTe Ha MaTeMaTHYECKOM SI3bIKE
3aJa4l CPETHEr0 YPOBHS CIOXKHOCTH, TIIOCTaBJIEHHBIE B
HEMaTeMaTHYECKIX TepMHHAX, u WCIIOJIH30BAaTh
PEBOCXOJICTBA 3TOH NepeOPMYIMPOBKH VI UX PEIICHHUSL..
Baaners (B): TexHUKOW COCTaBJIE€HHUS MaTeMaTHYECKHUX
MoOJieJel THUTIOBBIX MPO(EeCCHOHANBHBIX 33a4 W HaXOIUTh
CHocoOBI nx peleHus, HWHTEPIPETUPOBATH
npodeccHoHANBHBINA  ((PU3UUECKUIT) CMBICT TOJYyYEHHOTO
MaTeMaTHYEeCKOT0 Pe3yJIbTaTa.

2. lesan 1 3a1a4M OCBOCHHS Y4eOHOM TUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
oron

Huctunnuuaa Beicmas maTemaTuka OTHOCHTCS K oOsi3arenbHOM yacTH b1.0.11 ocHoBHOM
npodeccuoHambHOM  00pa30BaTeNbHOW IMPOrpaMMbl  BhICHIETO 0O0pa3oBaHMs IO HAIpPaBJICHHUIO
noarotoBku 09.03.02 MHpopManmoHHbIE CUCTEMBI U TEXHOJIOTHH.

He.ﬂblO JAUCHUIITIMHBI ABJIAIOTCA PAa3BUTHEC HABBIKOB MATEMATUYCCKOT'O MBIIIJICHUS; HABBIKOB
HCIOJIb30BAHUA MAaTCMATUYCCKUX MCTOAOB U OCHOB MAaTCMATHUYCCKOI'0O MOJACIIUPOBAHUA;
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MaTeMaTHYeCKOH KyJIbTyphl y oOyuatoierocsi. EMy Heo0X0auMo B JOCTaTOYHOM CTENEHH BlaJleTh KakK
KJIACCUYECKHMH, TaK U COBPEMEHHBIMU MaTeMaTHUYECKUMH METOJJaMH aHalln3a 3aa4, BOZHUKAIOIIHX B
€ro MPakTUYECKOIl 1eATeIbHOCTH, UCIIOIb30BaTh BOBMOKHOCTH BBIYUCIUTEIHLHONW TEXHUKH, YMETh
BBIOMpPATh HanOoJIee MOIXOAAIINEe KOMOMHAIIMH N3BECTHBIX METOOB, 3HATh X CPABHUTEIIbHBIC
XapaKTePUCTUKH.

s BBIPaOOTKM Yy COBPEMEHHBIX CHEIMAIMCTOB C BBICIIMM OOpa3oBaHHEM HEOOXOIMMOM
MamemMamuyecKkol Kyabmypvl HEOOXOAUMO peuteHue ciedyiouux 3a0au:

1.06ecrieueHne BBICOKOTO  YPOBHSA  (PyHAAMEHTAIbHOW MaTeMaTHYECKON
CTYJCHTOB.

2. BbIpabOTKH Yy CTYJEHTOB YMEHHUS TPOBOJIUTH JIOTHUECKUA W KAa4eCTBCHHBIM aHAIN3
COLIMAJIbHO-9)KOHOMUYECKUX 3a/lad yIpaBJIeHUS Ha OCHOBE MOCTPOEHUSI MaTeMaTHYeCKUX Mojeseil Ha
0a3e pa3sTUYHBIX CPEICTB HH(HOPMAIIMOHHOTO 00ECTICUCHUSI.

3. YMeHue ucnoib30BaTh METOJbl COBPEMEHHON MaTEeMaTHKH, HEOOXOAUMBIE AJis paboThl 1O
BBIOPAHHOM CHEIMATIBHOCTH.

4. YMeHue crenuranucTa caMoCTOSATEIbHO MPOJOHKUTh CBOE MaTeMaTHYeckoe 00pa3oBaHue.

HOATOTOBKHU

3. O6beM y4eOHOI TUCHUIIMHBI B 3a4eTHBIX eINHULAX ¢ YKa3aHHEM KOJIN4ecTBa
aKaJieMU4eCKHX 4YacOB, BbIIeJIeHHBIX HA KOHTAKTHYIO padoTy 00y4yaroluxcs ¢ npenojaparejieM
(o BaM y4eOHbIX 3aHATHI, TeKYILIHI U POMEKYTOYHBII KOHTPOJIb 110 JMCHUIIJIMHE) U HA
CaMOCTOSAITEIbHYI0 Pa00Ty 00y4aAKIIHXCH

Ounas hopma o0ydeHUs

Buj yaebHo# paboTh 2 ceMecTp
O0mas TpyI0eMKOCTh AVCIUIUIMHBI, 3a4€THBIX EIMHHIL 4
4acoB 144
AyautopHas (KOHTaKTHasi) paboTa, 4acoB 24,3
B T.4. 3aHATHSI JTEKIIMOHHOTO TUTIA 8
3aHATHS CEMHHAPCKOTO TUTIA 16
IIpomexyTouHas aTTecTanus 0,3
CamocTosiTesibHast pa6oTa 00yyalouuxcs, 4acon 110,7
B T.4. KypcoBas paboTa -
KonTtpoas (camocTosiTe/IbHASI/ KOHTAKTHAS) 9
Bun npomexxyTouHOH arTecTanun JK3aMeH

4. Conep:kanue JUCHUILUIMHBI, CTPYKTYPHPOBaHHOe IO TeMaMm (pa3zejiaM) ¢ YKa3aHHeM
OTBEICHHOI'0 HA HUX KOJIMYeCTBA aKA/leMU4YeCKHUX YACOB  BUAOB YUeOHbIX 3aHATHH

4.1 Ilepeyens pa3aesioB TUCHHUILUINHBI C YKAa3aHHEM TPYAO0EMKOCTH ayIMTOPHON (KOHTAKTHOM) 1
CaMoOCTOSITeIbHOM PadoThl, BUA0OB KOHTPOJIel U NepevyHsi KOMIeTeHIHi

Ounas dhopma o0yueHus

TpynoeMKOCTbh, HaCOB Kon
B TOM YHCJIE HaumenoBanue |Kommere
Hanmenosanue pa3feinoB u TeM ayIUTOPHOM OLICHOYHOI'O 130005051
BCETO .\ |caMOCTOSTENb
(KOHTaKTHOM) | ., cpencraa
HOM paboThI
paboTHI
Paznen 1.Ananuruyeckas 18 ) 16 3anada YK-1
reoMeTpus M JIMHeiiHas ajaredpa (mpakTHUueckoe
1.1.AnanuTnyeckas reoMeTpus Ha 1 7 3aJlaHue), TECT,
IJIOCKOCTH M B IPOCTPAHCTBE cobecenioBaHue,
1.2. DnemMeHThI IMHEWHOU 10 | 9 KOHTPOJIbHAS




anreOpbl pabota
Paznen 2. Inddepennuanbroe 36 6 30 3agada YK-1
HCYHUCJIEHHE (mpakTuyeckoe
2.1. [lpenen dyHkImm 12 2 10 3a/laHue), TecT,
2.2. lIpousBosHas 12 2 10 cobecenoBanue,
2.3. [IpunoxeHus Npon3BOJHOMN KOHTPOJIbHAs
12 2 10
pabora
Paznen 3. UnuTerpasibHoe 36 6 30 3azaua VK-1
HCYHUCJIEHHE (mpakTuyeckoe
3.1. Heonpenenenuslii uuterpan |18 4 14 3a/laHue), TecT,
3.2. OnpeneneHHbId HHTETpall cobecenoBanue,
18 2 16 KOHTPOJIbHAS
pabota
Paznen 4. Inddepennuanbubie 30 6 24 3angava YK-1
YPaBHEHUs (mpakTuueckoe
4.1. InddepeHnuanbHble 20 4 16 3a/IaHKE), TECT,
ypaBHEHUS MEPBOTO MOPsJIKa cobeceloBaHue,
4.2. InddepeHnnaabHble 10 ) 2 KOHTPOJIbHAA
YPAaBHEHHUS BBICIIHUX TTOPSIIKOB pabora
Paznen S. Teopusi BepositTHocTeii (14,7 4 10,7 YK-1
3anaua
5.1. OCHOBHBIE IOHATHS U
6 1 5 (mpakTuueckoe
TEOPEMBI
3a/IaHKE), TECT,
5.2. IlocnenoBarenbHOCTE
N 5 1 4 cobeceloBaHue,
HE3aBHCHMBIX UCITBITAHUN
5.3. Cny4aiiHble BETUYUHBI U UX KORTpObHAd
- LY 3,7 2 1,7 pabora
YHUCJIOBBIC XapaKTEPUCTHKHU
Kontpoa, 9,3 0,3 9 OK3amMeH yK-1
(caMoCTOSATEIbHASI/KOHTAKTHAS)
Hroro 3a cemecTp 144 24,3 110,7

4.2. Conep:xaHue TMCHMILIMHBI 10 pa3eaam

Pa3zjnen 1. AHanuTuyeckasi reoMeTpusi M JIMHelHAas ajredopa

Iesm - npuoOpeTeHre TEOPETUUECKUX U PAKTUYECKUX HAaBBIKOB METO/IOB aHAIMTHYECKOM
re€OMETPUH Ha IUIOCKOCTH U B IPOCTPAHCTBE; TUHEHHOMN alireOphl.

3agaum — Hay4YUThb CTYJIEHTA BJIAJIETh METOAAMHU PEIIECHUS 3a1a4 aHATUTUYECKON T€OMETPUH U
JUHENHON anreOpsl.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jesia:

1.1.AHanmuTH4YecKast FeOMETPHS Ha TIIOCKOCTH U B TIPOCTPAHCTBE.

VYpaBHeHUs TUHUNA Ha MJIO0CKOCTU. Pa3nnynbie GopMbl ypaBHEHHS MPSIMOIT HA TNIOCKOCTH. YTOJI MEXKIY
npsAMbIMHU. PaccTossHUE OT TOUKH 70 npsiMoil. KpuBbie BTOpOro mopsiiKa: OKPY>KHOCTb, SJIIUIIC,
runepOona, napadona. YpaBHeHus IUIOCKOCTH | TIPSIMOU B IIPOCTPAHCTBE. YTOJ MEXK/Y TIOCKOCTIMH. YTOI
MEXIY IIPSMOU U ITIOCKOCTEIO.

1.2.2neMeHTHI TMHEHHOI anredphl.

Onpenenutenn BTOPOro U TPETHEro NOPSAIKOB, UX CBOWCTBA. Alredpandeckue T0NOJTHEHUS U
MUHOpPBI. ONpeneanTenu n-ro NopsAaka. BeruncieHne onpeaennTenst ero pa3iokeHUEM 110 CTPOKE
(cronbiry).

CucreMsl IByX U TpeX JUHENHBIX YpaBHEHUU. MaTpruyHas 3alIUCh CUCTEMBI JIMHEHHBIX
ypaBHeHui. [IpaBuno Kpamepa. Cucrema IMHEWHBIX YpaBHEHHM ¢ n HEM3BECTHRIMU. Mertop ['aycca.
Marpuupl, neiictBus Hajx HUMUA. OOpaTHas MaTpuLa.

Pasnea 2. IluddepennnanbHoe HCHUCICHUE
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Lenn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUUECKUX HABBIKOB AU(PepeHInpOBaHUS
(byHKIMHA.

3agauu — Hay4YUTh CTYJIEHTA BJIAJIETh TEXHUKOMN nmuddepeHirpoBanus GyHKIMM U ee
NPUMEHEHHS IIPU PEUICHUHU SKCTPEMaJIbHBIX 3aj1ad.

Ilepeyenb yueOHBIX 3JIEMEHTOB pa3jeJia:

2.1. TIpenen ¢pyHKIUH.

YucnoBas mocienoBaTeNbHOCTD U ee npezeln. CyliecTBoBaHUE Mpezesia MOHOTOHHOMN
OrpaHUYEeHHOH mocnenoBarenbHocTH. [penen GpyHkimy B Touke u B 6eckoHeuHOCTH. [1epBblii 1
BTOpOI1 3ameuarenbHble peaenbl. CBoiicTBa npenenoB GpyHkuuu. beckonedHo mainbie BeTMuuHbL. Mx
cBolicTBa. CpaBHEeHHE OECKOHEUHO MAJIbIX.

2.2. [IpousBogHas.
3anaq1/1, MMPUBOAAIINEC K MIOHATUIO HpOHBBOILHOﬁ. OHPGHGHGHHC HpOH3BOI[HOI>'I. Ee I‘eOMeTpI/I‘{GCKI/Iﬁ u
mexanundeckuit cmbic. [IpaBuna quddepenunposanus Gpynkuii. [Ipon3BoHBIE OCHOBHBIX
aneMeHTapHbIX PpyHkumii. [IpouszBogHas crnoxHoil u obpaTHol ¢yHKIMU. [Ipor3BOAHbBIE BRICIIMX
MOPSIIKOB. 3a/1a4uM, MPUBOIAIINE K MOHATHIO MPOU3BOIHOM. Onpenenenue nmpousBoaHoi. Ee
r€OMETPUUYECKUN U MEXaHUYECKUIN CMBICI.

[TpaBuna nuddepenumupoBanus GyHkuuii. [[pon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKITHA.
[TpousBoaHas cioxHOM 1 00paTHOM pyHKIMU. [[pon3BOAHBIE BRICIINX MOPSIKOB.

2.3. IlpunoxeHust Npou3BOIHOM.

YcioBus MOHOTOHHOCTH (PYHKIIMIA. DKCTpeMyMbl GYHKITH, HEOOXOIUMOE YCIIOBUE.
Jloctarounsie ycinoBusi. OThICKaHWE HAMOOJIBIIET0 U HAMMEHBIIETO 3HAYCHUH (PYHKIIUH,
muddepennupyemoit Ha oTpeske. McenenoBanue Boimykioctu rpaduka yukiuu. Touku neperuda.
Acumrtotel Tpaduka pyaknuu. O0mas cxema ucciiejoBanus GyHKIIMH U TIOCTPOSHUS ee rpaduka.
YpaBHEHHE KacaTeIbHOW K KpPUBOU B JAHHOU TOYKE.

Paznen 3. UnTerpajibHoe ucumMcjieHue

enu - mpuoOpeTeHNEe TEOPETHUSCKUX M MPAKTUICCKIX HABBIKOB MHTCTPUPOBAHUS (PYHKIIHIA.

3agauu — HaAy4YUTh CTYJICHTA BJIAJIETh TEXHUKON UHTErpUPOBaHUS QYHKIIUN U MPUITOKESHHIMA
HWHTETPAIILHOTO UCYUCIICHUSI.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jeJia:

3.1. HeompeneneHHbIN HHTETpaJL.

[TepBoobOpasnas. HeonpeneneHnHslii HHTETpal, ero cBoiicTBa. Tabmauiia OCHOBHBIX HHTETPAJIOB.
HNHuTterpupoBanne 3aMeHO# EPEeMEHHON U 10 YacTaM. HTerpupoBaHue paliioHaIbHBIX IpOoOei.
WuTerpupoBanue BeIpaXeHHH, COIepKaINX TPUrOHOMEeTpuueckrue GyHKIu. MIHTerpupoBanme
HEKOTOPBIX UPPALMOHATHHBIX BEIPAKEHUM

3.2. OnpeneneHHbld HHTErPAIL.

3amauu, TPUBOISIINE K TIOHITHIO onpeeneHHoro uarerpaita. ®opmyna Hetotona-Jleiionuna,
€€ IPUMEHEHUE JJI BBIYUCIICHUS ONPEEICHHBIX HHTErPaoB. MeTO bl BBIUMCIEHUS ONPEIETIEHHOTO
WHTEerpajia mo ¢popmMysam NpsiMOyToJIbHUKOB, Tparenuii, Cummncona. HecoOCTBeHHbBIE MHTETPATIBI C
OECKOHEYHBIMU TIPEIeIaMH U OT HEOTPAaHUUEHHBIX (PYHKIIHI, UX OCHOBHBIE CBOMCTBA.

[IpunoxxeHnue onpeneneHHOTO HHTErpaa.

Pasnea 4. ludgdepenunanbabie ypaBHEHHS

enu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUUECKUX HABBIKOB PELICHHS
muddepeHInanbHbIX ypaBHEHUH.

3agauu — Hay4YuTh CTyJIeHTa pemaTh quddepeHInaabHble ypaBHEHUS PA3IMYHBIX MOPSAKOB.

ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jesia:

4.1. luddepennmanbHbie ypaBHEHUS IEPBOTO MOPSAIKA.

3anauu, npuBosIMe K U depeHanbHbIM ypaBHeHUAM. [{uddepennnanbabie ypaBHEHHS
nepBoro nopsjka. [Tousitue 06 oOuiem u yactHoM pemieHnn. HTerpanbHble KpuBble. HauanbHbie
ycnoBus. JuddepeHunanbHble ypaBHEHUS C pa3esSoUMUCS epeMeHHbIMU. OTHOPOHBIE
muddepeHnanbHble ypaBHEHUS; TUHEHHbIe TuddepeHInaibHble ypaBHEHHS.
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4.2. JluddepennnanbHble ypaBHEHUS BBICIITUX TOPSIKOB.

[TonsiTue o nudpepeHnaTbHBIX YPaBHEHHUIX BBICIIMX MOPSIKOB, O0Iee U YaCTHOE PEIICHUsI.
JuddepenunanbHble ypaBHEHHsI BTOPOTo MOPsAKaA, JOMYCKAIONUE TOHWKEHUS opsAKa.
Jlunelinple oqHOPOAHBIE TU(GepeHIaTbHbIE YPaBHEHHUS BTOPOTO nopsiaka. CBONCTBA UX PEILICHHIA.
Jlunelino-He3aBucuMble pereHust. CTpyKTypa OOLIEero pereHms.

Jlunelinble 0HOPOAHBIE TU(GepeHIMaTbHbIC YPaBHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU
kodpuurenTamu. XapakTepuctuueckoe ypapHeHue. 3anuck. CTpykTypa oOLIero peneHus
JIMHEHHOr0 HEOJTHOPOAHOTO YpaBHEeHUs. TeopeMa HayoxeHHs. MeTo Bapualuy IpOU3BOIbHBIX
NOCTOSIHHBIX. OTBICKAHUE YaCTHBIX PEIIeHUH JTUHEHHBIX 1 (epeHIUaTbHBIX YPAaBHEHUH €
MOCTOSTHHBIMU K03(p(pULIMEeHTaMu B clly4yae CHeIHMaIbHBIX IPABbIX YacTel ypaBHEHHS (MHOTOUJICH,
Aekx, Acosnx+Bsinnx,).

Pa3znen S. Teopusi BeposiTHOCTEH

Llesn - npuoOpeTeHne TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB MPH U3YYEHUU CIyYalHbBIX
SIBJICHUH U IIPOLIECCOB.

3agaum — Hay4YUTh CTYJIEHTA UCIIOJIb30BaTh METO/Ibl TEOPUU BEPOATHOCTEN MPU U3yUEHUU
CIIy4alHBIX ITPOLIECCOB.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jesia:

5.1. OcHOBHBIE TOHATHS U TEOPEMBI.

OcHoBHBIE TIOHATHS U TeopeMsl. [Ipeamer Teopun BepositHocTer. Kimaccudukanmst coObITHI.
ITpocTpaHCcTBO 31€MeHTapHBIX cOObITUN. Anredpa coobITHil. [ToHsATHE Cci1yyaliHOrO COOBITHS.
OTHOCHTENbHBIE YaCTOTHI. 3AKOH YCTOMUMBOCTH OTHOCUTENbHBIX YacToT. Kiaccuueckoe u
reOMETPUUYECKOE ONPENIeTICHHE BEpOITHOCTH. OlpeiesieHre yClIoBHOM BeposiTHOcTU. HeszaBucumocts
coOwrtuii. Teopema o monHOM BepostHocTH. Dopmyisl baiieca.

5.2. IlocnenoBaTenbHOCTh HE3aBUCUMBIX MCIIBITAHUM.

[TocnenoBarenpHOCTh HE3ABUCUMBIX HUCIIBITaHUM, cxeMa beprysum. [IpenensHbie TeopeMsl
Myaspa-Jlamtaca u Ilyaccona.

5.3. CiiyvaiiHble BEIMYMHBI U UX YUCIOBBIE XapaKTEPUCTUKH.

JIuCKpeTHBIE U HENIPEPBIBHBIE CIIy4alHbIE BEINYNHBI.

JluckpeTHsble citydaiiHble BennuuHbl. Paa pactipenenenns. @yHKIMs paclpeneseHus], €€ CBONCTBA.
MatemaTuueckoe 0XKHUIaHNuE U IUCIIEPCHsI JUCKPETHOM CllydaliHOM BennuuHbl. HenpepbiBHbIE
ciy4aiHble BeJIM4nHbl. OyHKIUSA pacupeeieHus, INIOTHOCTH PaCIpeesIeHNs], UX B3aUMOCBSA3b U
cBoiicTBa. MaTemMaTnueckoe 0XKHUIaHNUE U IUCIIEPCHs] HENTPEPBIBHOM CIIy4ailHON BEJIMYUHBI.

3aKkoHbI pacnpeieneHus ciayyaiiHbix BennunH. HopmanbHOe pacnpezneneHue, ero CBOMCTBa.
[TonsaTHe 0 paznuuHbIX GopmMax 3akoHa OonbIMX yucesn. Teopemsl beprnymim u YeObimea.
lenTpansHas npenenbHas Teopema JIdamyHosa

5. OneHo4YHbIe MaTepHaJbI 10 JUCHHUIINHE

OneHouyHble MaTepUabl O TUCHUIUIMHE IPEICTABIEHbI B BUI€ (DOHIA OIIEHOYHBIX CPE/ICTB.

6. MaTepuaibHO-TEXHHYECKOE H Y4eOHO-MeToAn4YecKoe odecnevyeHue T CUMITHHbI

6.1 [lepeyeHb y4e6HO-METOAUYECKOT0 06ecneyeHus no AUCHUILIUHE

Ne | ABtop, Ha3BaHHE, MECTO U3JJAHHS, U3AATEIBCTBO, TO U3/IAHHS, KOJIMIECTBO CTPAHUIL, PEIKUM
n/n JocTyna

JIerukuu B.H. Bricmiag marematuka. /B.H. JIsrukun. Yue6. mocodue. — M.: PI’A3Y, 2011. —
1 |330c.
https://search.rsl.ru/ru/record/01004975137

JIsrukuea B.H. Marematndeckuii aHanu3 B 33/1a4ax M ynpaxHeHUsX: Yueb. nocobue. /B.H.
2 | JIeruxun, B.A. Kanutonosa.— M.: PI'A3Y, 2013.-262 c.
https://search.rsl.ru/ru/record/01006706425



https://search.rsl.ru/ru/record/01004975137
https://search.rsl.ru/ru/record/01006706425

6.2 IlepeyeHb yueOHbIX U3JaHNI, HEOOXOAUMMBIX JJI1 OCBOCHHS JUCHMILIHHbI
[TeuaTHble yueOHBIC M3/1aHUs B OMOIMOTEUHOM (HOHIE

KomnuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMs, U3/1aTeIbCTBO, IO/ U3/1aHUs, KOJIUYECTBO
i J—— 9K3EMILIIPOB B
o6ubnmoreke
1 Bricmas maremaruka: yue6. / B.C. IllumaueB. - 10-e¢ wm3m.,crep. - M.: 35
" |Bricirik., 2010. - 480c.
Bricmas matemaTtuka B 3agadax: yueO.mocooue / B.H. JIprukun. - M.: PTA3Y,
2. 47
2009. - 295c.
3 Bricmas marematuka: yue6.mocooue / B.H. JIerukun. - M.: PI'A3Y, 2011. - 53
330c.
4 Bricmas maremarnka (3amayHuk): KH.U3 S5-Td 4. / P.M. AcnanoB u Jp.;non 5
obur.pen. A.M. Huwxuukosa. - M.: Ilponno, 2017.
AHanutuyeckas reoMeTpHsi, BEKTOpHasl anredpa, JTuHelHas anreOpa B 3a7adax
5 |u ynpaxuenusx: yude6.mocobue / B.H. Jlprukun, B.A. Kammrtonoma. - M.: 51
PI'A3Y, 2014. - 151c.
Jlekuuu ¥ MpakTUYECKUE 3aHATHUSA 110 BBICIICH MaTeMaTuke: yueb.mocodue s
6 |By3oB / B.H. JIprukun, B.A. KanutonoBa, A.A. MyxanoBa. - M.: IlpoHnmo, 5
2017.:4.1. - 2017. - 251c.
DNeKTpOHHbIE yueOHbIC U3/IaHUS B JIEKTPOHHO-OMOmoTeunbix cuctemax (3bC):
Ne ABTOp, Ha3BaHUE, MECTO U3HAHUS, TOJ R — e
n/m W3JIaHusl, KOIMYECTBO CTPAHUIL
OcHoBHas
JIerukun B.H. Jlekuuu u npaktuyeckue
3aHITHH 110 BBICIIEH MaTeMaTHKe: Y4eOHoe
1 | mocobue nns By3oB./ B.H. JIsrukun, B.A. https://search.rsl.ru/ru/record/01008923525
Kannronosa, A.A. MyxaHosa.: «IIponno»,
2017.
MyxanoBa AA, Myxanos CA.
2019. 3agauyHUK-NIPAKTUKYM 110 TEOPUHU
2 | BeposTHOCTEH. YueOHOe https://ebs.rgunh.ru/index.php?q=node/5045
nocodue [AnekTpoHHBIH pecypc] — M.:«Ilepoy,
2019. — 124 c.
JlomonHuTENbHAS
HNemunosuu b.I1. ,Kparkuit kypc Beicieit
3 MateMaTuku: Y4eb. mocodue mist By30B. /B.I1. | https://koha.lib.tsu.ru/cgi-bin/koha/opac-
Hemunosuy, B.A. KyapsBues.— M.: Actpens; | detail.pl?biblionumber=143750
«ACT», 2007.
JIprukuH B.H.AHanuTn4eckas reoMeTpus;
4 E’ggggﬁ Ie{é/ﬂ;geggf%g?’{%Hie.lﬂég;fg ;(');;1166' https://search.rsl.ru/ru/record/01006808636
M.: PTA3Y, 2014.-151 c.
6.3 IlepedeHb 3JIEKTPOHHBIX 00pa30BaTe/IbHBIX PeCypcoB
Ne JIeKTPOHHBII Hoctyn B DOP (cerb UHTepHET, JTOKAJBHASA CETh,
n/n oOpa3oBaTe/IbHbII pecypc aBTOPU30BAHHBINH/CBOOOIHBIN J0CTYI
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https://search.rsl.ru/ru/record/01008923525
http://ebs.rgazu.ru/index.php?q=biblio/author/6046
http://ebs.rgazu.ru/index.php?q=biblio/author/6047
http://ebs.rgazu.ru/index.php?q=node/5045
http://ebs.rgazu.ru/index.php?q=node/5045
https://ebs.rgunh.ru/index.php?q=node/5045
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=143750
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=143750
https://search.rsl.ru/ru/record/01006808636

[{yKJI BUACOTIEKIMM 110 BBICILIEH MaTeMaTuKe — aBTop jou. JIerukun B.H.

1 | IIpousBogHas pyHKIMH https://www.youtube.com/watch?v=0QgNOrL88ubg&inde
x=1&list=PL7D808824986EBFD6

2 | HeomnpeneneHnblii HHTETpAI https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index
=4&list=PL. 7D808824986EBFD6

3 | Judbdepenunanbapie ypaBHEHHUS https://www.youtube.com/watch?v=BTIPec1zul8&index
=13&list=PL7D808824986EBFD6

6.4 CoBpemenHble npodeccHOHAIbHBIE 0a3bI TaHHBIX, HHPOPMAIIMOHHBbIE CTIPABOYHbIE
CUCTeMbI M JIUIIEeH3HOHHOEe IPOrpaMMHOe ofecrneyeHue

CoBpemennbie npodeccHoHaTbHbIE 0a3bl JaHHBIX

1. JoroBop o moakmoueHnn K HanmoHampHOM AJIEKTPOHHON OMOJIMOTEKE M MPEIOCTaBICHUN
noctyna K oo0bekTaM HammonanbHO# 3mektponHoit 6ubmmotexku Nel01/HDOB/0502-m ot 26.02.2020 5
JIET C MPOJIOHTaINeH

2. Cormamenue o OecruiaTHOM TecToBoM noctyrne k Polpred.com. O630p CMU 27.04.2016

0eCcCpovHO

3. Cornamenne o OecriaTHOM TecToBOM jaoctyre kK Polpred.com. O630p CMU 02.03.2020
0eCCpOvHO

4. Undpopmanmonno-cripapoynass  cuctema  «lapant» — URL:  https:/www.garant.ru/

NudopmannonHo-cnpaBoyHas cucrema Jlunensnonusiid qorosop Ne 261709/0I1-2 ot 25.06.2021

5. «KoncynbranT [1mrocy. — URL: http://www.consultant.ru/ cCBOOOTHBIN TOCTYII

6. DnexkTpoHHO-OMONuoTeyHass cucrema Agrilib  http:/ebs.rgunh.ru/ (cBUIETENBCTBO O
rocy/1apCTBEHHOU peructpauuu 6a3sl qaHHbix Ne2014620472 ot 21.03.2014).

7. @enepallbHbIil  HEHTP HHQPOPMAIMOHHO-00PA30BaTEIbHBIX  PECYpPCOB. — URL:
http://fcior.edu.ru/ cBoOOIHBIN HOCTY

8. MexnayHaponHas HMH(QOpPMAIMOHHAS CHUCTEMa [0 CEeJIbCKOXO3SHUCTBEHHBIM HayKaM U
texHojorusM . — URL: https://agris.fao.org/agris-search/index.do cBoGoiHbIHM 1oCTYyn

9. NUudopmarmonnas cucrema «ExanHoe OkHO nocTyma K oOpa3oBaTeNbHBIM pecypcam». —
URL: http://window.edu.ru/ cBoG01HBIN JOCTYTT

JlocTyn K 3J1eKTPOHHOI HH(OPMaNMOHHO-00pa30BaTeJbHON cpene, WH(POPMALMOHHO-
TeJIEKOMMYHHUKAIMOHHOI ceTH « AHTepHeT»

1. Cuctema aucraHiuoHHoro oOydeHuss Moodle www.portfolio.rgunh.ru (cBoO0HO
pacrnpocTpaHsIeMoe)

2. [IpaBo wucnone3oBanust mporpamm s OBM  MirapolisHCM B cocrase
(GyHKIMOHATIBHBIX OJIOKOB U MonyJiel: BupryanbHas koMHara.

3. VHHOBaIIMOHHAs CUCTEMa TECTUPOBAaHUS — MPOrpaMMHOE obecreueHne Ha IuiaTtdopme
1C (Hdorosop Ne K/06/03 ot 13.06.2017). beccpouHsbrii.

4. OOpa3zoBareibHblil HMHTEpHET — mopTan Poccuiickoro rocynapcTBEHHOIO arpapHoro

3a04YHOI0 YHUBEpCHUTETa (CBUAETEIBCTBO O PETHCTPALlMU CPECTBA MacCOBBIX MHGpopmanuu i Ne
®C77-51402 ot 19.10.2012).

JInueH3nonHoe U CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe odecrieyeHue

1. OpenOffice — cB0OOHBIN MaKeT O(UCHBIX TPUIOKEHUH (CBOOOIHO pacpoCTpaHsIeMoe)

2. linuxmint.com https:/linuxmint.com/ (CBOOOTHO pacTIPOCTPAHIEMOE)

3. DnekTpoHHO-OMONMUoTeuHass cucrema  AgriLibhttp:/ebs.rgunh.ru/  (CBHAETENBCTBO O
rocyJapcTBeHHOW peructpanuu 0a3pl  maHHbIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTH
YHUBEPCUTETA.

4. OdpunuansHas crpanuna PI'BOY BO «Poccuiickuii rocynapcTBEHHBIM yHMBEPCUTET
Hapo/HOro xo3siicTBa uMeHu B.M. Bepnaackoro» https:/vk.com/rgunh (cCBOOOAHO pacpocTpaHsieMoe)

5. AnTuBUpycHOoe mporpamMmmHoe oOecneuenue Dr. WEB  DesktopSecuritySuite
(Cy6unuensuonnsiii joroBop Ne 13740 Ha mepenady HEMCKIIOYHTEIBHBIX MPAaB Ha MPOTPAMMBI IS
O9BM ot 01.07.2021).



https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=ZIi5rTJ0JJQ&index=4&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=BTlPec1zul8&index=13&list=PL7D808824986EBFD6
https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
http://www.portfolio.rgunh.ru/
https://linuxmint.com/
http://ebs.rgunh.ru/
https://vk.com/rgunh

6.5 IlepeyeHnb yueOHbIX ayAUTOPHIA, 000PY10BAHNS M TEXHHYECKHUX CPEICTB 00y4eHus!

VYueOHas ayquTopus Ui MPOBEACHUS JCKIIMOHHBIX 3aHITHU
(motounas). Crenuanu3upoBaHHas MeOelb, OCKa MEIoBasd,
MIEPCOHAIBHBI KOMIIBIOTEP B COOPKE C BBEIXOJIOM B MHTEpHET,
MPOEKTOP, SKpaH HACTCHHBIM.

143900, MockoBckasi 06nacTh, T. bananmxa, yi.
Omnyca ®@yunka 1.1, kab. 203

IInomane momemieHusa 75,7 KB. M.

Ne 1o TeXHHUECKOM MHBeHTapu3anuu 213, atax 2

[Tomemenne mIst caMOCTOSTENBbHON paboThl. [lepcoHanbHbIe
KOMITBIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET.

143907, MockoBckas 06nacTh, T. banamnmxa, yi.
mrocce DHTY3HACTOB, 1. 50, YMTaNbHBIN 3aT
ITnomans nomenienus 497,4 kB. M.

Ne o TexaMYECKOM HHBeHTapu3anuu 177, atax 1

ITomemenue Ui CaMOCTOSATENIbHON paboTHI.
Crenmanu3upoBaHHas MeOelb, IEPCOHANBHBIE KOMIIBIOTEPHI B
cOOpKe ¢ BBIXOIOM B HHTEPHET.

143900, MockoBckas 061acTh, . banammxa, yi1.
IOmmyca ®@yuqnka 1.1, xab. 320

ITiomans momernienus 49,7 KB, M.

Ne 1o TeXHHUECKOM MHBeHTapu3auuu 313, stax 3

VY4ueOHass aynuToOpHs IS YISOHBIX 3aHATHA OOYYaIOIIMXCS 3
yriciaa uHBAMHAO0B U nur ¢ OB3. CrernmammsnpoBaHHas MeOemb.
ABTOMAaTH3WpOBaHHOE pabodee MECTO Ui HHBAIUAOB-
KOJIICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW W WHAYKIIMOHHOU
cucremoii 91Cuc 290; ABTOMaTH3UPOBAHHOE pabouee MECTO
I cmaCoBUASIIMX W HE3pSAYMX  MOJb3oBareNiell  co
CTallMOHAPHBIM BueoyBennuuTeneMOnCuc 29 ON;
ABTOMAaTH3UPOBAaHHOE paboyece MECTO Ui CIA0OBUAANIMX H
HE3pSYNX oJIb30BaTeei c MOPTATUBHBIM
puacoyBenmunurereMOinCuc 207 CF; ABTOMaTU3HpPOBaHHOE
paboyee MecTO IJIs CITA0OBUASIINX M HE3PSYUX MOJIb30BaTelCi
¢ uyyraromed mammHoW OnCuc 207 CN; AnmapaTHblit
KOMIUIEKC ¢ (yHKIWEH BHICOYBEIMYCHUS W YUTCHUS JUIA
CIA0OBUAAIIMX U HE3psUuX nosb3oBateneit 91Cuc 207 OS.

143907, MockoBckas 00aacth, r. bamammixa, yiI.
nrocce DHTY3HACTOB, 1. 50, kab. 105

[Inomans momernieHus 52,8 KB. M.

Ne o TexHHn4eckoi nHBeHTapu3anuu 116, stax 1
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®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI)XETHOE OBEPA30BATEJIBHOE YUPEXIEHUE
BBICIIIET'O OBPA3OBAHMS MUHUCTEPCTBA CEJILCKOI'O XO35IMCTBA
POCCUNCKOU ®EJEPALIUU
«POCCHMICKMM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
WMEHHU B.1A. BEPHAJICKOI' O»
(YuuBepcurter Bepnaackoro)

@oH/1 O1LIEHOYHBIX CPEJCTB /sl POBeIeHUsI TEKYIIero KOHTPOJIS U IPOMEeKYTOYHOIM
aTrecTanuu odyuammuxcs no gucuuimune Beicas MmaremaTuka

Hanpasnenue noaroroBku: 09.03.02 NupopmanuoHHbie CHCTEMbI M TEXHOJIOTHA
Hanpasnennocts (mpoduiis) nporpammel: CucTeMHAasi aHAJINTHKA
KBanudukanus: 6akanasp

®dopma oOydeHus: ouHas

banammxa 2025 r.
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1.0nucanue nokaszarejed 1 KpuTepueB OLEHUBAHMS IJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHH sl 10 Y4eOHOM QU CIUILINHE

Kon n HanmMeHoBanuu HaumenoBanue
KOMIIETCHIIU I YpoBeHb OCBOCHUS™ [Tnarupyemblie pe3ynbTaThl 00yUeHUS OLIEHOYHOTO
CpeAcTBa
3HaTh: MHHUMAJBHO JIONMYCTUMBIH ypPOBEHb 3HAHWH, JAomymeHo MHoro | [IpakTudeckoe
YK-I1. Crocoben HerpyObIX OIrOoK 3a/1aHue
OCYIIECTBIIATH  ITOMCK, IMoporossrii yMeTh: TIPOJEMOHCTPUPOBAHBI OCHOBHBIC YMEHUS, PEIICHBI THIOBBIE 3a1aun ¢ | Tect
KPUTHYCCKUI aHanu3 U | (YAOBICTBOPUTEIILHO) | HErpyObIMHU OIIMOKaMH, BBIIOJIHEHBI BCE 3aaHUsl, HO HE B TIOJIHOM 00beMe KontponbHas
cuHTe3  UMH(popManuH, BJIa/IeTh: UMEETCS MUHUMAIbHBII HAO0Op HAaBBIKOB JUIS PEIICHUS CTAaHIAPTHBIX | paboTa
NPUMEHSTh CHCTEMHBIN 33124 ¢ HEKOTOPBIMH HEI0UETaMH
HOAXOJ Ul PEIICHHS 3HaeT TBepIO: ypOBeHb 3HAHHWI B 00BEME, COOTBETCTBYIOIIEM mporpamme | [Ipaktudeckoe
MOCTABJICHHBIX 33]1a4. MOJIrOTOBKH, JIOMYIIEHO HECKOJIbKO HETPYObIX OIIHOOK 3a/1aHKe
TTpoBumyTHiii YMeeT yBepeHHO: TIPOAEMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHMs, penieHs! Bce | Tect
(xoporio) OCHOBHBIC 33J[a4M ¢ HETPyObIMU OIIMOKAaMH, BHIITOJHEHBI BCE 331aHKs B OJTHOM | KoHTpospHas
00beMe, HO HEKOTOpBIE C HEI0UeTaMu. pabora
Bnaneer yBepeHHO: NMPOJEMOHCTPUPOBAHBI 0a30BbIC HABBIKA IPH PEIICHUN
CTaHJIAPTHBIX 33]1a4 C HEKOTOPHIMU HEAO0UCTaMH
Hmeet copmupoBaBiieecsi cHCTeMaTHYeCKHe 3HAHMS: ypOBeHb 3HaHWi B | [IpakTudeckoe
00beMe, COOTBETCTBYIOIIEM ITPOrpaMMe MOArOTOBKH, O3 OIIHOOK. 3ajaHue
HNmeer chopmupoBaBuIeecs cHCTeMaTH4YecKoe ymenue: | Tect
BhicoKuii MPOJIEMOHCTPHPOBAHBI BCE OCHOBHBIE YMEHHS, PEIICHBI BCE OCHOBHBIE 3aauu ¢ | KoHTpospHas
OTACIbHBIMH HECYHICCTBECHHBIMU HEAOUCTAMM, BBIIIOJIHCHBI BCC 3a/laHUA B pa60Ta
(oTm180) MOJTHOM O0BEMe.
IMokazan copMupoBaBLIeecs cHucTeMaTHYecKoe BJIaJIeHH€:
MPOJIGMOHCTPUPOBAHBl HABBIKM TPH PEIICHWH HECTaHJAapTHBIX 3ajad  0e3
omKOOK U HEJIOUYECTOB.

2. Onucanue MKAaJ OCeHUBAHUA

2.1. lllkaJyia onleHMBAHUS HA dTAINeE TEKYHIEro KOHTPOJIsI

dopMa TeKyIIero OTtcyTcTBUE YCBOEHUS IToporossiii [TponBunyTHI (XOpomio) | Beicokuii (0TIHM4HO)
%
KOHTPOJIA (HMIKE TOPOTOBOTO) (YZIOBIETBOPUTENHHO)
Brmmonaenue HE BBIIOJHEHA WM BCE Pemeno 6onee 50% 3aganwus, HO Pemreno Oonee 70% BCE 3a/IaHMS PEIIeHbI 0e3

KOHTPOJIbHOM paboThI

3alaHuA pCIICHBL
HCIIPaBHUJIBHO

meHee 70%

3aaaHus, HO €CTh OIIMOKHU

[0)1105(010)'8
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2.2 llIka1a ONeHUBAHUS HA Talle IPOMEKYTOYHOM aTTEeCTAUMH (3a4eT U IK3aMeH)

®opmMma
. OTcyTCcTBUE YCBOCHUS . . N
IIPOMEKYTOYHON [ToporoBsiii (yI0BIETBOPHTEIHLHO) [IpoaBuHYTHI (XOPOIIO) Bricokuii (0TAHYHO)
(HIXE IOPOTOBOIO)
arTecTaluu

BrimoaHeHNE HTOrOBBIX

TecToB (He MeHee 15 Memnee 51%

BOIIPOCOB HA BAPHAHT)

51-79%

80-90%

91% u 6oitee

3. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIe MATEPHAJIbI, HE00X0JUMbIE /1JIsl OII€eHKH 3HAHWI, yMeHH i, HABBIKOB U (WJIM) ONBITA
AeATeJLHOCTH, XapaKTepHU3YIOIINX 3Tanbl (opMUPOBaAHHA KOMIIETEHLIMII B poliecce 0CBOEHUsI 00pa30BaTe/IbHON MPOrpaMMbl
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®OH/I OHEHOYHbLIX CPEACTB AJIAA TEKYHIEI'O KOHTPOJIA

KOMILIEKT 3AJAHUMH JIJISI KOHTPOJIBbHOM PABOTHI
10 JMCHHUIIHHE

CryleHTy npe/JiaraloTcsi BApHaHThl KOHTPOJIBHBIX padoT, BKIIOYAIONIUE TSTh 3a1anuii. Homep
BapHaHTa KOHTPOJBHOM pabOTHl ompeaessieTcs NpernojaBareieM. TemMaThka KOHTPOJBHBIX paboT
copMHpOBaHA TIO TPUHIUITY COYETAHUS TEM AMCUUIUIMHBL HamucaHWio KOHTPOJIBHOW pPabOTHI
JOJDKHO TIPEJIIIIeCTBOBATh M3yUEHUE JICKIIMOHHOTO MaTepuaia, PelIeHHe 3aJlaHuii Ha MPaKTHYeCKHX
3aHATUSX M B MPOIECCE CAMOCTOATENBHON padoOThl. [ yCHemHoro BBIIOJHEHUST KOHTPOJLHOU
paboTel HEOOXOIUMO O3HAKOMHUTBLCS C JUTEPATypOM, CIUCOK KOTOPOW JaH B pazaene 6 padoueit
nporpammsl «IlepedeHb OCHOBHOM M JONIOJHUTEIBHOM JTUTEPATYPhI».

BAPHUAHT -1

3agaua 1. CoctaBuTh ypaBHEHHUE MPAMOH, POXoaAIIeii uepe3 TouKy A(2; 3) U COCTaBIAIONIEH C OCBIO
Ox yron 45°.

0 1 2 4 3 -1
3apaua 2. CocraButh Matpuny 24 — 3B, eciiu A = ,B= .
-1 7 3 0 5 6

3agaua 3. Haiitu unTepBansl Bo3pacTaHus U yObiBaHusa GyHKIMH y = x° +3x° +3x.

. 6
3anaya 4. BerauciauThs HeonpeaeaeHHbIN HHTETpal J.[4x3 —\x+ —zjdx.
X

3agauya 5. BeposTHOCTH BCX0KeCTU ceMsiH MileHuIbl paBHa 0,9. KakoBa BEpOATHOCTb TOTO, UTO U3
YEeThIPEX MOCESHHBIX CEMSIH B30MAYT HE MEHEe Tpex?

BAPUAHT -2

3agauya 1. Hanucate ypaBHEeHUE npsMoii, mpoxosuieit yepes Touku A(4; 3) u B(16; -6).

3 5 7 1 2 4
3agaua 2. Haiitu cymmy matpug A=|2 -1 Ojlu B=| 2 3 -2

4 3 2 -1 0 1
3anaua 3. MccnenoBaTh Ha OKCTpEMYM QYHKIUIO Y = —x* +2x% +3.
3anaua 4. Beruvciauts HeonpeaeneHHbIH HHTerpa I 82;3%; .

3anaua S. BepoarHocTs TOro, uto aAerans npouua nposepky OTK pasna 0,8. Haiitu BeposaTHOCTB
TOT0, UTO CPEJIH ISATH CIIy4yailHO OTOOPAaHHBIX JIeTaliei, MPOBEPEHHBIX OKAXKETCS HE MEHEE YeThIpex
JeTaJeH.
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®OH/J] OLIEHOYHBIX CPEJICTB JIJISI MIPOMEKYTOUYHOM ATTECTAIIAN

KOMIUIEKT TECTOB st npoMeKyTO4YHOM aTTecTAlMU (IK3aMeH)
10 JMCIHUIIHHE
Bo BTOpoM cemecTpe 3K3aMeH MPOBOAMUTCS B BUAE UTOTOBOrO TecTa. JlJis BHINOJHEHHUS TecTa
otBoAUTCST 90 MUHYT.
IIpumepHbIe 32 1aHUSA HTOTOBOI0 TeCTa

3aganus 3aKkpbITOro Thna — 10 MUH. Ha OTBET, 3aJIaHKsI OTKPBITOTO TUIA — 15 MUH. Ha OTBET

Ne 3amada Bapuantsl oTBETOB Bepuriii | ®opmupyemas
ILII OTBET WIH | KOMIIETEHIHS
Ne
BEPHOTO
OTBETa
3a/iaHus 3aKphITOrO TUIA
1 BBIYMCINTE HHTErpa 1) 5¥—-4x+C 3 VK-1
3 B 2) xX+x*+C
x~(5x—4)dx 3 YoxiC
4) 25x¢ 1,5¢+C
2 BBI‘I;/ICJ'II/ITB HUHTETpal 1) 025si e 1 VK-1
Iszn xcos xdx 2) 35int x4+ C
3) 4sin* xcosx+C
4) 6 cos®> x+C
3 Pemuth ,HH(l)(bepeI;IHI/E)aHBHOC ) y= 2 _4x+5 3 YK-1
ypaBHEHHE ) —x)' = ) y=Ccosx
3) y=Cx
4)  y=Cxtgx
4 | ObmuM peureHneM ypaBueHus | 1)  y = Cj cos2x + C, sin2x 1 YK-1

V'+4y=0

2 =Cie* +C; sinx
ABysETCS ByHKIMS ) y=4 2

3) y=Cjcos3x+C, sin3x
4)  y=Cie* +Cre?”

5 | Peumrs muddepenumansuoe | 1)  y=Cjsinx+C,cosx 4 YK-1
ypasuenune y"—3y'+2y=0 2)  y=Cysin2x+Cycos2x

3) y=C;sindx+C;,cosdx
4) y= Clex + C282x

3agaHusi OTKPBITOrO TUIA

Ne 3ananue OtBet dopmupyemas
1.1 KOMIIETEHIIHS
1 DJUIATICOM Ha3BIBAETCH. .. l'eomeTpruyeckoe  MecTo  TOYEK, CyMMa VK-1

paCCTOHHI/Iﬁ KOTOPBIX OO0 ABYX HAHHBIX TOYCK,
Ha3bIBAaCMbIX (I)OKycaMI/I, €CTh  BCJIIMYHHA
IIOCTOsSTHHAs, Ha3bIBACTCS DJIJIMIICOM.

2 ['mmepOostoit Ha3bIBaETCH. . . I'eomerpuueckoe MecTo TOYEK, pPa3HOCTh VK-1
paccTOsTHUM KOTOPBIX JO NIBYX NAHHBIX TOYEK,
Ha3bIBaeMbIX  (OKycaMH, €CTb BEIIMYHHA
TIOCTOSIHHASI, HA3BIBACTCS TUTIEPOOIION.

3 Maiite onpenesenue napadosie [Tapabomoif  Ha3bIBAaETCS  T'€OMETPHUYECKOE VK-1
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MCCTO TOYCK, PAaBHOYJAJICHHBIX OT I[aHHOfI

TOYKM, Ha3biBaeMOH (OKycoM, M JaHHOH
MPAMOM, HA3bIBAEMOU TUPEKTPHUCOM.
Hanucarts ypaBHEeHUE NpsAMON, YpaBHEeHHE MPSAMON, MPOXOIAIEH 4Yepes YK-1
MIpoXOosIIel depe3 TOUKH A(-6; Toukn A(X1; y1) 1 B(X2; y2) , UMeeT BULT
1) u B(6; 10). x-x, _ y-n
Xo =X Vo= N
[loacraBuB B 3Ty GOpMyITy KOOPAUHATHI TOUEK
A n B, nony4aem:
x+6 y-1 x+6 y-1
6+6 10-1 12 9
Ix—12y+66=0 3x—-4y+22=0
Otger: 3x—-4y+22=0 .
Hamnucats ypaBHEHHUE | YpaBHEHHE OKPYXHOCTH ¢ 1IeHTpoM C(a; b) VK-1
okpyxHOCTH ¢ TeHTpoMm C(2; -3) | pamuyca R, UMeeT BHI:
panuyca R=4. (x—a)2 +(y—b)2 =R>.
[ToxcraBuB B 3Ty OpMyITy KOOPAMHATHI TOUKH
C u panuyc R, momydaem:
2 2 2
(x=2) +(y+3) =4
Orser: (x—2) +(y+3) =16.
o x2—4 [Ipu x = 2 9YKCAUTENTh U 3HAMEHATENb JIPOOH, VYK-1
Berauciuts EI_?Z ﬁ CTOSIICH 0] 3HAKOM Tpejiesa, 00paIarTcs B
x * HYJIb, TO €CTh UMeeM HeonpeaeneHHOCTh 0/0.
Jus ee ycTpaHeHHs Pa3JIOKAM YHCIHTENh U
3HaMeHaTeNb  JApoOM Ha  TIPOH3BEICHHE
JIMHEHHBIX MHOKUTENIEH ¥ COKPATUM JPOOE:
im x* -4 L (x—2)(x+2) B
x—2 x2 —2x x—2 x(x_z)
. (x+2) 2+2 4
x—2 X 2 2
Ortser: 2.
2 _6x+9 | Hpux= 3 yucnuTeNbh W 3HAMEHATEeNb JIPooH, VK-1
Beruucnutes  lim — CTOAIIEH 0] 3HAKOM TIpeJiena, OOpaniarTcs B
x—>3  x°-9 HYJIb, TO €CTh UMeeM HeornpeaeneHHOCTh 0/0.
Jna ee ycTpaHeHMs Pa3JIOKHUM UYHCIHUTENb U
3HAMEHATeNb  JpoOW Ha  TPOU3BEACHUE
JIMHEHHBIX MHOKUTENIEH ¥ COKPATUM JAPOOH:
2 2
. x"—=6x+9 . x-3
lim 5 = lim ( ) =
=3 x?=9 =3 (x=3)x+3)
L (x —3) 0 0
=3 (x+3) 6
Ortser: 0.
v2 _3x42 [Ipu x = 2 ynciuTens U 3HAMEHATENb APOOH, VK-1

Boruucnure [lim 7
x—>2x°—4x+3

CTOSIIIIEH T0J] 3HAKOM TIpeJielia, 00paIarTes B
HYJIIb, TO €CTh UMeeM HeorpeeieHHOCTh (/0.
Jida ee ycTpaHeHMsI Pas3jIoKHUM UYHCIHTENb U
3HaMEHaTeNb  JpoOW HAa  TPOU3BEACHHE
JINHCHHBIX MHOYKUTEJICH M COKPATUM JPOOB:
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2
im x2 —3x+2 lim (x—l)(x—Z):
W2 xT —4x+3 2 (x—l)(x—S)

. (x-2) 2-2 0 0
=2 (x=3) 2-3 -1
Ortser: 0.
9 in6 [Ipumenss OpMYJT MepPBOro YK-1
Boramcuts  fim S P popmysty P
50 3x 3aMeuaTesIbHOTO Tpe/erna
. sha
lim =1
@V a , TIONTY4UM
. sin 6x . sin 6x
lim =2lim =2.
x—0 3x x—0 6x
Ortser: 2.
10 | Jaiite onpenenenue | Ilpouzgoonou  @ynkyuu B  TOUKE X YK-1
npou3BoIHOM PpyHKIMU y=f(X). | HAa3bIBaeTCs npeaen OTHOIIEHUS
npupanieHusi GyHKIUU Ay K BBI3BaBIIEMY
€ro NpUpAIICHUI0 aprymMeHTa Ax, Korjaa
IIOCJIEIHEE CTPEMUTCS K HYIIIO.
. A
y' = lim Y
Ax—0 Ax
11 | Kakue Toukm HaseBarorcs | CranmuoHapHbIMH Toukamu (yHKOUU y = f(X) VK-1
CTallMOHAPHBIMU TOYkaMiy | Ha3bIBalOTCSA TOYKH, B KOTOPBIX f ’(X) paBHa
byHKIMN? HYJIFO.
12 | Tpu crpenka crpenstor 10 | [lycts cobbrtne VK-1
LICIIH. BepOﬂTHOCTB monajgaHus A- nomnagaHue B MUIICHD IIEPBBIM CTPCIIKOM,
B II€Jb JUIA IEPBOrO CTpEiKa B — BTOpBIM CTpENIKOM;
pasHa 0,75, n1s Broporo — 0,8, C — tperbuM crpenkoM. [lopaxkeHne MHIICHH
ans tpetbero — 0,9. Haiitu Tpems crpesnkamu ecTb coObitue A-B-C. Ilo
BCPOSTHOCTE TOLO q’TO' Boe Tpp | TEOPEME  YMHOXKeHIS BEPOSITHOCTEH HMeeM:
P \ P | p(4BC) = p(Ayp(B) -p(C) =
CTpeJiKa MOMaayT B LEb. =0.75-0.8 0,9 = 0,54
OTset: 0,54.
13 | Hattu cymmy oanemeHtoB | CyMMa 3J€MEHTOB TIVIABHOM JIMAroHalH YK-1
TJIaBHOU nuaroHanu | pasHa 1+ (-1) +2=2.
1 20 Ortser: 2.
ompenemurens (2 —1 5
3 12
14 | dynkus y=f(x) HaspBaercs | PyHKUMA Ha3bIBAETCA 603pacmarowell Ha VK-1
BO3pacTalolieil Ha MHTepBaje | HHTEpBale (a; b), ecnu GONbLIEMy 3HAYCHHIO
(@b) ... apryMEeHTa COOTBETCTBYET OOJIbIlICE 3HAUYCHHE
¢dyHKUIMM.
15 | Borumcoure  ompenenurens, | [1 2 0 VK-1
UCTIONB3YsI npasuino | |2 —1 5[ =
1 20 312
TpeyronbHuKa (2 —1 5. =1-(-1)2+2-1-0+2-5-3—
3 12 —0-(-1)'3—-2:2:2-5-1-1=

=—-2+0+30-0-8-5=15
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