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1 lnannpyemble pe3yabTaThl 00yUeHNsI 10 JUCIHUIJINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OITOII BO uHaukaTopaMu 10CTHKEHUSI KOMITeTeH NI

1.1 llepeyens KoMHIeTeHI M, (POPMHUPYEMBIX YUeOHOI JMCIUIIIHHON

HHauKaToOphl TOCTUKEHHUS KOMMETEHITUH
Ilnanupyemblie pe3yJbTaThl 00yUeHUsI
ObmenpodeccnoHAJIbHAS KOMIIETEHI[USA
OIIK-2. Cnoco6en npuauMarh ydactue B | OITK — 2.1 3HaeT 0CHOBBI Hay4HO-HCCIIEI0BATEICKON
Hay4HO-HCCIIEI0BATENbCKOM JIeATENIbHOCTH B 00JAaCTH TPUPOA000YCTpOCTBa H
JEATeIbHOCTH HA OCHOBE HCIIOIBb30BaHuMs | BOAOIOIB30BAHMs Ha OCHOBE HUCIIOIB30BAHHS 3aKOHOB
€CTECTBCHHOHAYUHBIX U TEXHUYECKUX HAYK
OIIK - 22 VYwmeer cobmogare TpeOOBaHUS
AKOJOTHICCKON W TMPOM3BOACTBEHHOW 0O€30MacHOCTH
mpu 00eCIeYeHnH POEKTOB MPUPOJ000YCTPOIiCTBa 1
BOJIOTIOJIB30BaHHUS
OIIK - 1.3 Bunazeer METOJJaMl  Hay4dHO-
WCCIIEIOBATEIIBCKOW  NIEATENIbHOCTH B o0jactu
MPUPOI000YCTPONCTBA M BOAOIOIB30BAHMUS HA OCHOBE
WCTIONIb30BaHMs 3aKOHOB €CTECTBCHHOHAYUHBIX H
TEXHUYECKUX HAYK

Koa 1 HauMeHOBaHHEe KOMIIETEHIIHH

CCTCCTBCHHOHAYYHBIX )41 TEXHNYCCKUX
HayK, y4era TpeOOBaHMUN SKOJOTHYECKOM
Y TIPOU3BOICTBCHHOHN 0€30MacHOCTH.

2. Henu u 3aga4u ocBOeHUA Y4eOHOI IMCUUNJIMHBI, MECTO TUCHUILIUHBI B CTPYKTYpe
OIIoI1

JucuuniaunHa Beicmas MaTeMaTwka OTHOCHTCS K oOsi3arenbHOit dactu b1.0.10 ocHOBHOM
npodecCHOHAIbHONW 00pa30BaTeIbHON TMPOrpaMMbl BBICHIETO OOpa3oBaHUsS IO HaIPaBICHUIO
noarotoBku 20.03.02 IIpupomgoo0ycTpoiicTBO U BOIOTIONB30BAHUE.

Ieab0 TUCIUILINHGIL SBISIOTCS:

pa3BUTHE HABBIKOB MAaTEMAaTHYECKOTO MBIIIJICHUS, HABBIKOB HCITOIH30BaHUSI MAaTEMAaTHICCKUX
METOJIOB M OCHOB MAaTeMaTHYCCKOTO MOCIMPOBAHUS, MATEMATHICCKON KYJIBTYPHI y 00YYarOIIerocs.
Emy HeoOXoaumo B JOCTATOYHOW CTEMEHW BIAACTh KaK KJIACCUYECKUMH, TaK M COBPEMEHHBIMH
MaTeMaTUYeCKUMHU METOJaMH aHan3a 3aJiay, BO3HUKAIONIMX B €ro MPaKTHUYECKOW NeATEeIbHOCTH,
MCIOJIb30BaTh BO3MOKHOCTH BBIYMCIUTENBHON TEXHHKH, YMETh BBIOMpATh Hanboyiee MOIXOJSIINe
KOMOWHAIIMH U3BECTHBIX METOJIOB, 3HATh UX CPABHUTEIIbHBIC XapaKTEPUCTHUKH.

Jlnst BbIpaOOTKH y COBPEMEHHBIX CIEHUATMCTOB C BBICHIMM 00pa3oBaHUEM HEOOXOIUMOM
Mamemamuyeckoll KyJibmypbl HEOOX0IUMO pelueHue ciedyrouux 3a0ay.

1.0Gecnieuenne BBICOKOTO YpPOBHS  (DyHIaMEHTaIbHOW MAaTeMAaTUYECKOW MOATOTOBKH
CTYJICHTOB.

2. BobpaGoTku y CTyIEHTOB YMEHHUS MPOBOAUTH JIOTHUECKUH W KadeCTBEHHBIN aHalu3
COIMAIbHO-IKOHOMUYECKUX 3aJ1a4 YIPABJICHHUS HA OCHOBE MOCTPOCHHUS MaTeMaTHYECKUX MOJIeiel Ha
0a3ze pa3sNTUYHBIX CPEACTB HH(HOPMAIIMOHHOTO 00ECTICUeHHSI.

3. YMeHue uCIonb30BaTh METOJBI COBPEMEHHOM MaTeMaTHKU, HEOOXOIUMBIE JJI paOOThI 1O
BBIOpAHHOM CHEIUATBHOCTH.

4. YMeHue CeuaiicTa CaMOCTOSTEIHHO MPOJAOHKUTH CBOE MaTeMaTHIeCKOe 00pa3oBaHue.

3. O0bem y4eOHOH JUCHUIIMHBI B 32a4€THBIX ¢AUHUILAX ¢ YKA3AHHEM KOJIHYeCTBA
aKaJeMHYeCKHX YaCOB, BbIICJCHHbIX HA KOHTAKTHYIO padoTy 00y4alomuxcsi ¢ NpenogaBaresieM
(1m0 BUAaM y4eOHBbIX 3aHATHIH, TEKYIIHMHA U IPOMEKYTOYHBII KOHTPOJIb 10 AUCLHMILIMHE) U HA
CaMOCTOSITEIbLHYIO pa0oTy 00y4aromuxcs

3.1 3aounas popma oOydeHUs

| Buz yue6Hoi paGoThi | 3 cemecTp |




O6H.[a$I TPYAOCMKOCTH JUCIHUIIJIMHBI, 3aUCTHBIX CAMHUIL

4acoB 144
AyautopHas (KOHTaKTHasi) paboTa, 4acoB 14,3

B T.Y. 3aHSTHA JICKIXOHHOTO THIIA 6
3aHSATHS CEMHHAPCKOTO TUIIA 8
[TpomexxyTo4yHasE aTTeCTalus 0,3
CamocTrosTeibHasi padoTa 00y4Yalomuxcs, 4acoB 120,7
B T.4. KypcoBas paboTa -
Koutpoas (camocTosiTe/IbHASI/ KOHTAKTHASI) 9
Bug npomexxyTouHOH aTTecTaliu JK3aMeH

4. Coaep:kanue JUCHUILVIMHBI, CTPYKTYPHMPOBAHHOE IO

OTBe/ICHHOT0 HA HUX KOJIMYeCTBA AKA/IeMHY€eCKUX YACOB M BUAOB YUeOHbIX 3aHATHH
4.1 Ilepevyennb pa3aesioB JMCUUILIUHBI ¢ YKa3aHHEM TPYA0€MKOCTH ayJUTOPHOMH (KOHTAKTHOM) 1
CaMOCTOSITEJIbHOM PadoThl, BUIOB KOHTPOJIEH U NMepevYHsi KOMIIeTeH Ui

3aounas popma 00ydeHwMs

TeMaM (pa3ieaM) ¢ YyKa3aHHeM

TpyroeMKoCTb, 4acoB Kon
B TOM YHCIIE HaumeHnoBanue |KOMIIETEH
HanmenoBanue pasnenoB u TeM ayIMTOPHOM OLICHOYHOTO LUH
BCETO .\ | caMoCTOSITEeNbH
(KOHTaKTHOM ) . cpencTaa
0¥t paboTHI
paGoThI
Paznen 1.AnanmTudeckasi 18 i 18 3anaya OIIK-2
reoMeTpus M JHHelHas ajaredpa (mpakTHyeckoe
1.1. AranuTryeckas TeOMETpHUs Ha 8 i 8 3a/IaHNE), TECT,
TJIOCKOCTH U B MPOCTPAHCTBE cobecezioBaHMe,
1.2. DnemeHTs! TMHEHHON anreOpbl 10 ) 10 KOHTPOJIbHAS
pabota
Paznen 2. {uddepennuaibHoe 36 4 30 3amaua OIIK-2
HCYHCJIeHHE (mpakTryeckoe
2.1. llpenen pynkmm 12 2 10 3aJaHue), TecT,
2.2. IlponsBoHas 12 1 11 cobeceqoBaHueE,
2.3. [IpunoxxeHus: NpoOu3BOIHOM 12 1 11 KOHTPOJLHAS
pabora
Paszpnen 3. UurerpanbHoe 36 4 30 3amaya OIIK-2
HCYHCJIeHHe (mpakTryeckoe
3.1. HeompepeneHHbIi HHTETpa 18 2 16 3a/IaHuE), TECT,
3.2. OmpeieneHHbIi HHTEeTpaj cobecenioBaHME,
18 2 16 KOHTPOJIbHAS
pabota
Paznen 4. ludgdepennuaibHbie 30 4 26 3amaua OIIK-2
ypaBHEHHS (mpakTHYecKoe
4.1. InddhepeHnnanpHple ypaBHEHUS 20 2 18 3aJlaHue), TeCT,
MIEPBOTO MOPSI/IKA coOeceioBaHuE,
4.2. NuddepeHnpanbHble ypaBHEHUS 10 2 8 KOHTPOJIbHAS
BBICIIIUX TTOPSAKOB pabora
Pa3nen 5. Teopusi BeposiTHOCTEH 147 2 6,7 3amaya OIIK-2
5.1. OcHOBHBIE IOHSATHS B TEOPEMBI 6 1 5 (mpakTrdeckoe
5.2. I[locnenoBaTebHOCTh 5 05 45 3a/IaHHE), TECT,
HE3aBUCUMBIX MCIBITAHUN ' ' cobeceroBaHUE,
5.3. CiryualiHble BETMUUHBI U UX 37 05 39 KOHTPOJIbHAS
YHCIIOBbIE XapaKTEPUCTHKH ’ ’ ’ pabora
Konrpoas 93 03 9 Srsaven OIIK-2
(caMOCTOATE/IbHASI/ KOHTAKTHAS)
HToro 3a cemectp 144 14,3 120,7




Hpumepnbu"t nepeueHb OUECHOYHbBIX cpedcme onsa meKyuieco KOonmpaoJis ycneeaemocmu

Ne | HaumenoBanue | KpaTkas xapakTepuCTHKa OLIEHOUYHOTO CPEACTBa [IpencraBnenue
/T | OLIEHOYHOTO OLICHOYHOI'O
CpelcTBa cpencTsa B GhoHIe
1 3anaga CpencTtBo OLIEHKM YMEHMsI NPUMEHATh IojiydeHHble | Kommiekr 3amau u
(mpakTUYeCKOe | TEOpEeTUYECKHe 3HAHUS B IPAKTUYECKOM CUTYyaLlUU. 3a/laHui
3a/1aHUE) 3amaya (3amaHue) JODKHA OBITH HampaBlieHA Ha
OLICHUBAHHME TEX KOMIIETEHLUN, KOTOpBIC IMOAJIEKAT
OCBOCHHIO B JAHHOW JHCUUIUIMHE, JOJDKHA COAEPIKATh
YETKYI0 MHCTPYKILHUIO 1O BBINOJHEHUIO WINA alTOPUTM
JICACTBUN.
2 CobecenoBanne | CpencTBo KOHTPOJIS, OpraHU30BaHHOE Kak | Bompocsl o
crienanbHas Oecela mpernojaBaressi ¢ 00yJaroIMMes | TeMaM/pasienam
Ha TEeMbl, CBSI3aHHBIE C W3Y4aeMOHN NHUCUUIUIMHON, W | JAUCLUUILUIMHBI,
paccuyMTaHHOEe Ha  BBUICHEHHE OObEMa 3HAHUH | peICTaBICHHBIC B
oOyyarolerocsi 1Mo OMpeAeieHHOMY pa3liely, TeMme, | IPUBS3Ke K
mpooieMe u T.1I. KOMTICTCHIIHSIM,
PEyCMOTPEHHBIM
PI1/]
3 Tect Cucrema CTaH/IaPTU3UPOBAHHBIX 3aganuii, | ®oHAg  TECTOBBIX
MTO3BOJISIOMIAS aBTOMAaTH3HPOBAThH npoLenypy | 3alaHuii
WM3MEpEeHUs! YPOBHsI 3HAHHUM U YMEHUI 00y4aromerocs.
4 KoHntponbHas CpencTBo MpoBEpKH YMEHUIN NMPUMEHATH NojydyeHHble | Kommiekt
paboTta 3HAHUA ISl PeUIeHHs 33/a4 ONpEeAENIEHHOr0 THUIIA MO | KOHTPOJBHBIX
TEME WIH Pa3Jeiry 3aJaHAN o
BapHaHTaM

4.2. Cogepxxanme JTUCUMIJIMHBI M0 pa3aeaam

Pa3znen 1.AnanuTnyeckasi reoOMeTpHUs U JUHelHAs ajareopa
ey - npuoOpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HAaBBIKOB METOJIOB aHAIUTHYECKOM
re€OMETPUHU Ha IUIOCKOCTH U B MIPOCTPAHCTBE; TUHEHHOMN alreOphl.
3agaum — Hay4nUTh CTYJEHTA BJIAJETh METOAAMHU PEILIECHUS 331a4 aHATUTUYECKON T€OMETPUH U
JUHENHON anredpsl.
ITepedyenn y4eOHBIX 2JIEMEHTOB pa3jeJia:

1.1. Ananutrdeckasi TEOMETPHS Ha IUIOCKOCTH U B TIPOCTPAHCTBE.
VYpaBHeHUs TUHUN Ha MI0CKOCTU. Pa3nnynble hopMbl ypaBHEHHS IPSIMOI Ha MIIOCKOCTH. YTOI MEXAY
npsAMbIMHU. PaccTossHUE OT TOUKM 10 npsiMoil. KpuBbie BTOpOTo MOpsiiKa: OKPYKHOCTb, SJIIUIIC,
runepOoma, napadona. YpaBHeHHs IUIOCKOCTH | TIPSIMOU B IIPOCTPAHCTBE. YTOJ MEX/IY TIOCKOCTIMH. YTOI
MCXKAY prIMOf/'I " IIIIOCKOCTBIO.
1.2.9nemeHTh! THHEHHOM anreopsl.
Onpenenuteny BTOPOro U TPETHEro NOPSAIKOB, UX CBOWCTBA. Alredpandeckue T0NOJHEHUS U
MUHOpBI. OnpenenuTenu N-ro nopsaka. BeluncieHne onpeaennTest ero pa3aokeHUEM 110 CTPOKE
(cTonoiry).
CucreMsl IByX U TpeX JUHENHBIX YpaBHEHUH. MaTpHUyHas 3alIUCh CUCTEMBI IMHEHHBIX
ypaBHeHui. [IpaBuno Kpamepa. Cucrema IMHEWHBIX YpaBHEHHN ¢ N Hen3BeCTHRIMU. Metox ['aycca.
Marpuipl, neiictBus Hajx HUMuA. OOpaTHas MaTpuLa.

Paznea 2. luddepennnanbHoe HCHUCICHUE
Ienn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUUECKUX HABBIKOB AUPPEpeHIPOBAHUS

(byHKIHH.




3agauM — Hay4YuTh CTYJCHTA BIaJETh TEXHUKOH MU depeHpoBanus GyHKINN 1 ee
IIPUMEHEHHUS [IPU PELICHUN YKCTPEMAJIBHBIX 3aad.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

2.1.ITpenen pyHKIMM.

UucnoBas nocie1oBaTeNIbHOCTD U ee npefeit. CyliecTBOBaHUE Mpeziesia MOHOTOHHOMN
orpaHUYeHHOMN nocnenoparesnbHocTu. [penen GpyHkiuu B Touke 1 B 6eckoHeuHocTH. [1epBblil 1
BTOpOI 3aMedaTeNbHbIe Tpeaessl. CBoiicTBa npenenoB GyHKIUU. beckoHeuHO Maible BeTUunHbL. Mx
coiicTBa. CpaBHEHHE OECKOHEUHO MaJIbIX.

2.2. [IpousBoHasl.
3aaaqn, MMPUBOAAIINEC K IOHATUIO HpOPI?:BOI[HOfI. OHpeI{CJ’ICHI/IC HpOI/I3BOI[HOI\/'L Ee I‘COMGTpI/I‘IGCKI/Iﬁ n
mexanundeckuit cmbic. [IpaBuna quddepenunpopanus Gynkuuii. [Ipon3BoiHbIe OCHOBHBIX
aneMeHTapHbIX GyHKIMA. [Ipon3BoaHas cinoxHO# 1 oOpaTHON GyHKIMHU. [IpoM3BOAHBIE BBICIIMX
MOPSAJKOB. 3a/1a4u, MPUBOSIINE K MOHITHIO MPOU3BOAHOM. Onpenenenne npou3BoHou. Ee
r€OMETPUYECKUM U MEXaHUYECKHUM CMBICIL.

[TpaBuna quddepenumporanus GyHkuuil. [Ipon3BoaHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIMH.
[TpousBoaHas crnoxxHOU 1 00paTHOH QyHKIMH. [IpoN3BOIHBIE BHICIINX MTOPSIKOB.

2.3. IlpunioskeHust TPOU3BOTHOM.

VYcnoBUsS MOHOTOHHOCTH (PYHKIMM. DKCTpeMyMbl QYHKIIMH, HEOOXOIUMOE YCIIOBUE.
JHloctarounsle ycnoBusi. OTbickaHHE HAaMOOJBIIEr0 U HAUMEHBLIETO 3HAYeHUH (QYHKIUH,
maddepennmpyemont Ha orpeske. MccnenoBanue Beimykiioctu rpaduka Gyakuun. Touku neperuda.
Acumnrotsl rpaduka ¢pyHkiuu. OOuias cxema ucciae10BaHus QyHKIMU U TIOCTPOEHUS ee Tpaduka.
YpaBHEHHE KacaTeIbHOW K KPUBOM B TAHHOW TOYKE.

Pa3nen 3. UnTerpasbHoe ucuucjieHue

Lesnu - npuoOpeTeHne TEOPETHUECKUX U MPAKTUIECKUX HABBIKOB UHTETPUPOBAHUS (PYHKIIHIA.

3agauu — HAYYIHUTH CTYJCHTA BJIAJICTh TEXHUKON HHTErPUPOBAHUS (DYHKIINH U TIPUITOKCHHMA
HMHTErpalIbHOTO UCUHUCITICHHUSI.

Ilepedyenb y4eOHBIX 3J1eMEHTOB pa3jeJia:

3.1. HeonpeneneHHbIN HHTETPAT.

[TepBooOpasnas. Heonpenenennslit UHTErpall, €ro cBoMcTBa. TabiMiia OCHOBHBIX MHTETPAJIOB.
WuTerpupoBanue 3aMeHOM epeMeHHO! U 1Mo YacTsaM. IHTerpupoBaHue palioHaIbHBIX IpOOeH.
HNuTterpupoBanne BeIpakeHUH, CoIEpKAIUX TpUrOHOMeTprueckue ¢pyHkinu. UHTerpupoBanme
HEKOTOPBIX UPPALMOHATBHBIX BBIPAKEHUM

3.2. OnpeneneHHbIi HHTETPA.

3amaun, MPUBOIAIINE K TIOHATHIO OMpeenieHHoro nurerpaia. @opmyna Hetorona-Jleitbuuia,
ee MpUMEHEHUE JJI BBIYUCIICHUS OMPEIETICHHBIX HHTErPAOB. METO Il BEIUUCTIEHHUS OMIPEIEIEHHOTO
MHTerpania mno Ggopmynam npsMoOyroabHUKOB, Tpaneruii, Cummncona. HecobcTBeHHbIE HHTETpaIbl C
OCCKOHEYHBIMHU TPEJIEIAMH M OT HEOTPAHUYCHHBIX (DYHKIIMM, UX OCHOBHBIE CBOMCTBA.

[IpunoxxeHue onpeneaeHHOro HHTErpana.

Paznen 4. luddepennnanbHbie ypaBHEHHS

esnn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB PELICHUS
i depeHIMaIbHbIX YPaBHEHUH.

3agaum — Hay4uTh CTyJEHTA pelmarh AudQepeHnanbHble YpaBHEHHS Pa3InYHbIX TOPSIKOB.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

4.1. Iuddepenunanbable ypaBHEHHS IEPBOTO MOPSIKA.

3anauu, npuBosne K nuddepeHmanbHbM ypaBHeHUsIM. [{uddepeHnnanbabie ypaBHEHUS
nepBoro nopsaaka. [Tonstue 06 ob1iem u yacTHOM perieHud. VHTerpanabHble kKpuBble. HauanbHble
ycnoBus. Juddepennmanbabie ypaBHEHHS ¢ pa3AesolUMUcs nepeMeHHbIMA. OAHOPOIHBIE
muddepeHranbHbIe ypaBHEHHS; TMHEHHbIE U depeHInalbHble ypaBHEHHUS.

4.2. IuddepennnanbHbie ypaBHEHUS BBICIIHX TTOPSIKOB.

[TonsiTue o nudpepeHnanTbHbIX YPaBHEHHUX BBICIIMX MOPAIKOB, O0Iee U YaCTHOE peIIeHus.
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Juddeperunanbabie ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAOIINE TOHWKEHUS MOPSAKa.
Jluneiinbie oqHOpOAHBIE TUDPEepeHIMATbHBIC YPAaBHEHUS BTOPOTo nopsaka. CBOWCTBA UX PEIICHHM.
JIuneiiHo-He3aBUcUMBIE pelieHus. CTpyKTypa oOLIEro peuieHus..

Jluneitnbie oqHOpoaHbIe TUddhepeHInaTbHbIe YPaBHEHUS BTOPOTO MOPsAKa C TOCTOSHHBIMU
kod(dunmeHTamMu. XapakTepucTuieckoe ypaBHeHue. 3anuck. CTpykTypa o0IIero pereHus
JUHEIHOr0 HEOTHOPOAHOTO ypaBHeHUs. TeopeMa HalokeHUus. MeTo/1 Bapualuu IpOU3BOJIbHbBIX
NOCTOSTHHBIX. OTBICKAHNE YaCTHBIX PEIICHUH TUHEWHBIX U (epeHInaTBbHBIX YPAaBHEHHIA C
MOCTOSIHHBIMU KO3((ULIMEHTAaMU B ClTydae CIEeUaIbHBIX MPaBbIX YacTeil ypaBHeHHs (MHOTOUJICH,
Aekx, Acosnx+Bsinnx,).

Pa3pnen S. Teopust BeposiTHOCTEH

Ilesmm - npuoOpeTeHre TEOPETUIECKUX U IPAKTUYECKUX HABBIKOB IPH U3YYEHUH CIy4alHbIX
SIBJIEHUW W MPOLIECCOB.

3aga4u — Hay4YUTh CTYJEHTA UCIIOJIB30BATh METOIbI TEOPUU BEPOATHOCTEH IIPU U3yUEHUU
CIIy4alHBIX IIPOLIECCOB.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:

5.1. OcHOBHbBIE IOHSTHSI U TEOPEMBL.

OcHoBHbIe NIOHATHS U TeopeMsl. [Ipeamer Teopun BepositHocTel. Kitaccudukanus coObITHii.
[IpoctpancTBO AeMeHTapHBIX COOBITHI. AnreOpa coobiThil. [ToHsATHE CTydaltHOTO COOBITHSI.
OTHOCHTENBHBIE YACTOTHI. 3aKOH YCTOMYMBOCTH OTHOCUTENBHBIX YacToT. Kitaccuueckoe u
reOMEeTPUUYECKOE OpeieieHre BeposiTHOCTH. OnpesiesieHe ycloBHOM BeposiTHOCcTH. HezaBucumocthb
coOwITuii. Teopema o nmoxHo# BeposaTHocTH. Popmyrsl baiieca.

5.2. IlocnenoBaTenbHOCTh HE3aBUCHMBIX HCTIBITAHUH.

ITocnenoBarenbHOCTh HE3aBUCUMBIX UCIIBITaHUM, cxema bepHyiu. [IpenenbHbie TeopeMsl
Myagpa-Jlannaca u Ilyaccona.

5.3. CnyyaiiHble BETMYUHBI U UX YUCIOBBIC XapaKTEPUCTHKHU.

JluckpeTHbIE U HENIPEPhIBHBIE CIIy4aliHbIE BEINYNHBI.

JluckpeTHbIe ciydyaiinble BeMunHbl. Pan pacripenenenus. @yHKIUSA pacpeleleHus], €€ CBOUCTBA.
MareMaTrnueckoe 0’KMIaHUE U TUCIIEPCUs JUCKPETHOM CilydaiiHOW BennunHbl. HenpepriBHbIE
cilydaiiHble BennuuHbl. yHKIUA pacnpeneneHus, IJIOTHOCTH PacpeesIeHus, UX B3aUMOCBA3b U
cBOMCTBAa. MaTeMaTnyeckoe 0’KMIaHUE U JUCIIEPCUST HENTPEPBIBHOM CIIy4YallHOM BEJIMYHHBI.

3aKOoHBI pacnpeleieHus caydaiiHbIX BennunH. HopManbHOe pacnipenenenue, ero CBOMCTBa.
[TonsiTre o pa3nuuHbIX Popmax 3akoHa O60bIINX yuces. Teopembl bepnymiu u Yebpimena.
IlenTpanpHas npenenbHas Teopema JlsnyHosa

5. OneHoyHbIe MaTepHUAJIbI 110 JUCHUILIHHE

OneHouyHble MaTepUaIbl O TUCHUIUIMHE IPEICTABIEHbI B BUI€ (JOH/IA OIIECHOYHBIX CPECTB.

6. MaTepI/laﬂbHO'TeXHI/I‘ICCKOC H y‘leﬁHO-MeTOJII/I‘leCKOC odecneuyeHnue AUCHHUIIIIMHBI

6.1 IlepedyeHb y4eOHO-METOAMYECKOI0 00ecre4yeHus N0 JUCHUILINHE

Ne | ABTOp, Ha3BaHUE, MECTO MU3/AAaHMS, U3AATEIBCTBO, TOJ1 U3/IaHUSI, KOJIMYECTBO CTPAHULL, PEXKUM
/11 JIOCTyTa

JIeruknu B.H. Briciras maremaruka. /B.H. JIerukun. Yue0.mocobue. — M.: PI'A3Y, 2011. —
1 [330c.
https://search.rsl.ru/ru/record/01004975137

JIsrakua B.H. MaTtemaTudeckuii aHaiau3 B 3a7ja4ax U yrnpaxHeHusx: Ydeo.mocoobue. /B.H.
2 | JIeruxkun, B.A. KamutonoBa.—M.: PI’A3Y, 2013.-262 c.
https://search.rsl.ru/ru/record/01006706425

6.2 IlepeyeHb y4eOHBIX U3IaAHNI, HEOOXOAUMBIX IJIS OCBOCHH S TUCHUIITTHHBI
[TeuaTHbie yueOHbIC U3MaHus B OnOIHOTEUHOM (DOHIE
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https://search.rsl.ru/ru/record/01004975137
https://search.rsl.ru/ru/record/01006706425

KomnuectBo

No ABTOp, Ha3BaHKE, MECTO U3JJAHUS, U3/1aTEIHCTBO, TOM U3/IaHHUS, KOJIUIECTBO
i - 9K3EMILISPOB B
6ubnamoreke
1 Beicmias marematuka: yue6. / B.C.IIunaueB. - 10-e wm3a.crep. - M.: 35
" | Beicurik., 2010. - 480c.
Bricmias marematuka B 3anavax: yue6.mocobue / B.H. JIprukun. - M.: PA3Y,
2. 47
2009. - 295c.
3 Bricmas matemaruka: ydye6.mocobue / B.H. JIbrukun. - M.: PCA3Y, 2011. - 53
330c.
4 Bricirass marematuka (3agavyHuK): KH.M3 5-Td 4. / P.M.AcnaHoB u [p.; moj 5
o6mr. pen. A.W. Hwxaukosa. - M.: [Iponno, 2017.
AHanmuTHUecKas TeOMeTpHsl, BEKTOpHas anredpa, JTMHelHas anredpa B 3aadax
5 |u ympaxsHeHusx: yde0.mocooue / B.H. Jlprukun, B.A. KamutonoBa. - M.: 51
PI'A3Y, 2014. - 151c.
JIexuu ¥ MpakTUYECKUE 3aHATHS 10 BBICIICH MaTeMaTuke: yue0. mocooue st
6 |By3oB/ B.H. JIprukun, B.A.Kanuronosa, A.A.MyxaHoBa. - M.: [Iponno, 2017. 5
:4U.1.-2017. - 251c.
DNEeKTPOHHBIC YIeOHBIC U3JIaHUS B JIEKTPOHHO-OMOMoTeuHbIX cuctemax (ObC):
Ne ABTOp, Ha3BaHUE, MECTO U3JAHMUSI, TOJ Cebiika Ha yueBHoe H3xanie B DBC
/1 W3/IaHMS, KOJIMYECTBO CTPAHMUII
OcHoBHas
JIprukun B.H. Jlekiiun u npaktuueckne
3aHATHUH 110 BBICIICH MaTeMaTuke: Y4eOHoe
1 |moco6ue mis By3oB./ B.H. JIbrukun, B.A. https://search.rsl.ru/ru/record/01008923525
Kanuronosa, A.A. MyxaHnosa.: «Iponao»,
2017.
MyxanoBa AA, Myxanos CA.
2019. 3agayHUK-TIPAKTUKYM IO TEOPUU
2 | BeposiTHOCTEH. YueOHOE https://ebs.rgunh.ru/index.php?g=node/5045
nocobue [DnexTpoHHbIi pecypc] — M.:«Ilepoy,
2019. — 124 c.
JlomosHuTENbHAS
Jemunosuy b.I1., KpaTtkuii kypc Beiciei
3 |MaremarHKu: Yue6.mocobue s By3oB. /B.I1. | https://koha.lib.tsu.ru/cgi-bin/koha/opac-
Hemunosuy, B.A. KynpsiBueB.— M.: Actpenb; | detail.pl?biblionumber=143750
«ACT», 2007.
JIpruknHB.H.AHanutnueckas reomeTpus;
4 ?:;?52?:63;;efg%ﬁﬁ:ﬁiiz %HK@& https://search.rsl.ru/ru/record/01006808636
KammronoBa.—M.: PT'A3Y, 2014.-151 c.
6.3 Ilepe4eHBIIEKTPOHHBIX00Pa30BaTEJIbLHBIXPECYPCOB
Ne DJIeKTPOHHBIH Hoctyn B DOP (ceTb UHTEpPHET, JIOKAJIBbHASA CETh,
n/n o0pa3oBaTebHbIN pecypc aBTOPHM30BAHHBIN/CBOOOAHBIN A0CTYII

Ik BUI€OIEKIMI 110 BBICIIEN MaTeMaTuKe — aBTop Aoll. JIerukud B.H.

1 ‘ [IponsBonHas GyHKIIMN

| https://www.youtube.com/watch?v=QgNO0rL 88ubg&inde
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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
https://www.youtube.com/watch?v=QqN0rL88ubg&index=1&list=PL7D808824986EBFD6

x=1&list=PL7D808824986EBFD6

2 | HeompeneneHHbIN HHTETpA https://www.youtube.com/watch?v=Z1i5rTJ0JJOQ&index
=4&ist=PL7D808824986EBFD6

3 | duddepeHnnanpHbie ypaBHEHUS https://www.youtube.com/watch?v=BTIPeclzul8&index
=13&list=PL 7D808824986EBFD6

6.4 CoBpeMenHble npodeccHOHANIbHBIE 0a3bl JTaAHHBIX, MH(POPMAIMOHHBIE CIIPABOYHbBIE CUCTEMbI
U JIMLEH3HOHHOE NIPOrpaMMHoe o0ecreyeHune
CoBpeMeHHBIE TPO(ecCHOHATbHBIE 0a3bl JTAHHBIX
1. JoroBop o moxkmodeHnn K HamuoHambHON 5SJEKTPOHHOH OMOIHOTEKE |
MpPeOCTaBIeHUH JocTyna K oObekraM HarmuoHanbHOW — 3J€KTpOHHOM — OMOIMOTEKH
Nel01/H3B/0502-11 ot 26.02.2020 5 neT ¢ nposioHTanuen

2. Cornamenne o OecruraTHOM TecToBoM joctyne kK Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecruraTHOM TecToBoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouHo

4, Nudopmanmonno-cnpaBounas cucrema «l'apant» — URL: https://www.garant.ru/
Nudopmannonno-cripaBoynass cucrema Jlunensumonusii moroop Ne 261709/OI1-2 ot
25.06.2021

S. «KoncynpranT [mrocy. — URL: http://www.consultant.ru/ cBoOoaHBIH 10oCcTy

6. DnekTpoHHO-OMOMMOTeuHast cucrema AgriLibhttp://ebs.rgunh.ru/ (cBuaeTEILCTBO
0 TOCYIapCTBEHHOU perucTpanuu 06a3el qaHHbIX Ne2014620472 ot 21.03.2014).

7. @enepanpHblii 1eHTp HH(OPMALMOHHO-00pa3oBaTenbHbIX pecypcoB. — URL:
http://fcior.edu.ru/ ceo6oaHBIN TOCTYIT

8. MexayHaponHas HH(OpMAIMOHHAS CUCTEMa TI0 CEIbCKOXO03SHCTBEHHBIM
Haykam u texnosorusm . — URL: https://agris.fao.org/agris-search/index.do cBoOoaHBI#
JTOCTYI

9. Wudopmannonnas cuctema «EnnHOe OKHO J0CTynma K 0Opa3oBaTeNbHBIM

pecypcam». — URL: http://window.edu.ru/cBo6oaHblii 1ocTym
Joctyn K 37eKTpoHHON HHGOPMaINMOHHO-00pa30oBaTebHOMH cpene, UHGPOPMANMOHHO-
TeJeKOMMYHHMKAIUMOHHOM ceTH « UHTEepHET»

1. Cucrema aucranunoHHoro odyuenuss Moodlewww.portfolio.rgunh.ru (cBo601HO
pacmpocTpaHsieMoe)

2. [lpaBo wucnonk3oBanusi mporpamm it IBM  MirapolisHCM B cocrase
(GyHKIMOHATBHBIX 0JIOKOB U MOAynel: BupTyanbHast KOMHaTa.

3. NHHOBalMOHHAs cHUCTeMa TECTUPOBAaHUSA — MPOrpaMMHOE oOecredeHue Ha
wiargopme 1C (Jorosop Ne K/06/03 ot 13.06.2017). Beccpounblid.
4. OOpa3oBaTenbHbIi HHTEpPHET — TMOpTad PoOCCHUICKOro TOCYIapCTBEHHOIO arpapHOro

3a0YHOT0 YHHMBEpPCHUTETa (CBHJETENBCTBO O PErMCTPAllUU CpeJICTBAa MAcCOBBIX MH(popmMaruu i Ne
®C77-51402 ot 19.10.2012).

JInneH3noHHOe M CBOOOHO pacnpocTpaHseMoe NPporpaMMHoe odecredeHue

1. OpenOffice — cBoOOAHBIH MakeT OQUCHBIX TPHUIOKEHUH (CBOOOIHO PacIpPOCTPaHIEMOE)

2. linuxmint.com https://linuxmint.com/ (cB0O60OHO pacmpocTpaHsIeMoe)

3. DnexTpoHHO-OubMMoTeunass  cuctema  Agrilibhttp://ebs.rgunh.ru/  (cBUIETeNnsCTBO O
rocy/apcTBeHHOM peructpauuu 0a3bl gaHHbIX Ne2014620472 ot 21.03.2014) coOGCTBEHHOCTH
YHHUBEPCUTETA.

4. Odpummanpaas crpanuna PI'BOY BO «Poccuiickuii rocyqapcTBEHHBIN YHUBEPCHUTET
HapoaHoro xo3siictBa umenu B.W. Bepranckoro» https://vk.com/rgunh (cBOOOIHO pacmpocTpaHsieMoe)

5. AnTuBUpycHOe mporpammHoe oOecneuenne Dr. WEB  DesktopSecuritySuite
(Cy6muuensuonnsiii joropop Ne 13740 Ha mepenady HEMCKIIOYMTENbHBIX MPaB Ha MPOTPAMMBI JUIS
OBM ot 01.07.2021).



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 IlepeyeHb y4eOHBIX Ay IUTOPHii, 000PYT0BAHUS M TEXHHYECKUX CPEACTB 00ydeHUsI

VYuebHass ayquTopus IUIs MPOBEACHUS JCKIMOHHBIX 3aHITHU
(motounas). Crenuanu3upoBaHHas MeOelb, OCKa MEIoBasd,
MIEPCOHATBHBI KOMITBIOTEP B COOPKE C BEIXOJIOM B MHTEPHET,
MPOEKTOP, SKPaH HACTCHHBIN.

143900, MockoBckas 00nacTh, T. banammxa, yi1.
IOmnyca ®@yunka 1.1, kab. 203

IInomane momenieHusa 75,7 KB. M.

Ne 1o TeXHMYECKOW MHBEeHTapu3auu 213, stax 2

[Tomemenne ast caMocTosITeNnbHOM paboThl. [lepcoHanbHbIe
KOMITBIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET.

143907, MockoBckas 001acTh, T. banammxa, yi1.
mrocce DHTY3HACTOB, 1. 50, YMTaNbHBIN 3T
ITnomans nmomemnienus 497,4 kB. M.

No 110 TeXHHYECKOW MHBEHTapu3auu 177, sTax |

ITomemenue JUIs CaMOCTOSATENIbHON paboTHI.
CnennanusupoBaHHasi MeOEb, IEPCOHANBHBIC KOMIIBIOTEPHI B
cOOpKe ¢ BBIXOJIOM B HHTEPHET.

143900, MockoBckas 061acTh, T. banammxa, yi.
IOmmyca @yunka 1.1, xab. 320

ITiromans momerienus 49,7 KB. M.

Ne o TeXHHYECKOW MHBEeHTapHu3auu 313, stax 3

YueOHas aynuTOpHs IUIS YIeOHBIX 3aHATHI OOYyJaromIuXCs U3
yrcia nHBAMHAO0B U nur ¢ OB3. CrermammsnpoBaHHas MeOeb.
ABTOMaTH3UpPOBaHHOE pabodee MeCTO I HMHBAJIHIOB-
KOJISICOYHUKOB C KOPPEKIIMOHHOW TEXHUKOW W WHAYKIIMOHHOU
cuctemoii 91Cuc 290; ABTOMAaTH3UPOBaHHOE pabouee MECTO
JUIS  CIa0OBUAAIIMX M HE3PSYMX  [OJIb30BaTeie  co
CTalMOHAPHBIM BHJIeoyBenuunTeaeMInCuc 29 ON;
ABTOMAaTH3UPOBAHHOE paboyee MECTO Ui CIA0OBHUASAIIMX U
HE3PSUUX [oIb30BaTeei c [TOPTATUBHEIM
puneoyseanunrenemMOinCuc 207 CF; ABTOMaTH3UDOBAHHOE
pabodee MeCTO IS CIAa00BHISAIINX U HE3DSUMX IT0Ib30BaTEIIEH
¢ unraromedt wmammHOM OnCumc 207 CN;AnmapaTHbIif
KOMIUIEKC ¢ (YHKIMEH BHICOYBEIMYCHUS W YUTCHUS JUIA
CTabOBUIAINX U HE3psuuX moss3oBareneit InCuc 207 OS.

143907, MockoBckas 00aacTh, r. banammxa, yiI.
mrocce DHTY3HAcTOB, 1. 50, kab. 105

IInomans momernieHus 52,8 KB. M.

Ne o TexHM4eckoi nHBeHTapm3anuu 116, stax 1
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®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/[J)KETHOE OBPA3ZOBATEJIbHOE VUPEXJIEHUE
BBICLLET'O OBPAZOBAHUS
MHHHCTEPCTBA CEJILCKOI'O XO3S1UCTBA POCCUNCKON ®EJEPALINN
«POCCHUMUCKHUN T'OCYJAPCTBEHHBIN YHUBEPCUTET HAPOJJHOI'O XO35IiICTBA
UMEHH B.A. BEPHAJICKOI' O»
(YuuBepcuter BepHajackoro)

DoH/1 OLIEHOYHBIX CPEACTB IJIfA NPOBEAeHHs TEKYILEero KOHTPOJISI M POMeKYTOYHOI
aTrecramuu odyyammuxcs no gucuuiuinae Beicas MmaremaTuka

Hampasnenue noarorosku: 20.03.02 IIprupomoo0ycTpoiicTBO U BOIOIIOIB30BAHNE
HamnpasneHHocTh (ITpo¢uiib) NporpaMMsl:
BonocnabxeHue 1 BOJ0OTBEICHNE

KBanudukanus: 6akanasp

dopma oOydeHUs: 3a09HASL

bamammuxa 2024r.
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1.0nucanue nokasareJeii u KPUTEPUEB ONCHUBAHUA IIJIAHUPYEMBIX pe3yJbTaToB Oﬁy‘leﬂlflﬂ 1o y'leﬁHOﬁ AUCIHUIIJIMHE

Komnerenunus HauMmenoBanue oleHOYHOIO
YpoBeHb 0CBOCHUS I[lnannpyemble pe3yabTaThbl 00y4eHUsI
cpeacTBa
OIIK-2.  Cnocoben 3HaeT: OCHOBHBIE METOJIBI, CIIOCOOBI U CPEJCTBA MOTyUSHHS, XpaHeHUs, | 3a1a4da (MPaKTHUECKOE 3a/IaHHe)
IPUHUMATE YYacTHE B nepepaboTKi MH(GOPMAIMY; 3HAeT OCHOBBI MOJENMpOBaHMs, aHanmu3a u | Tect
HAYIHO- COBEPIIICHCTBOBAHUS OM3HEC-TIPOIIeCCOB u nHpopmarmonHo- | KonrponbHas padora
HCCIICIOBATEIIBCKOI TEXHOJIOTHYECKOH HHOPACTPYKTYPBI PEANPHUITUS
eSTEIBHOCTH Ha IoporoBbiii YMmeer:  pemath 3az(aq1./1 c ; NPUMEHCHHEM  TPOrPaMMHBIX
OCHOBE (YI0BAETBOPHTE:TbHO) gHCTpYMeHTaJ'IBHLIX cpencts; PaspabaTbiBaeT M aHAmM3HPYyeT MOAEIH
W3HEC-TIPOLIECCOB M MPOEKTOB MO HMX COBEPILICHCTBOBAHHUIO, a TaKXKe
MCIHOJIP30BAHNA HPOBOJTUT UCCIICI0BAHUS MH()OPMALMOHHO-TEXHOJIOTHYECKOM
€CTECTBEHHOHAYYHBIX HHGbPACTPYKTYPHI TIPETPHATHS
H TCXHUYICCKUX HayK, Biiajgeer:  HaBBIKAMH  CAMOCTOSITCNIbHOM  pabOThI B CHCTEME
y4dcra TpeboBaHui KOMITBIOTEPHBIX TEXHOJIOTHI
DKOJIOTUYECKOM U 3HaeT TBEPAO: OCHOBHBIE METOJBI, CIIOCOOBI U CPEACTBA MOJNyYeHuUs, | 3aaa4a (IIPaKTUYECKOE 3aJaHUE)
IPOM3BOACTBEHHOM XpaHeHus1, nepepaboTKu UHpopMAIKK; 3HAET OCHOBBI MOJEIUPOBaHus, | 1ecT
0C30ITaCHOCTH. aHaJM3a M COBEPIICHCTBOBAHUS OM3HEC-TIPOIECCOB U MH(GOPMAIMOHHO- Konrponbnas pabora
TEXHOJIOTHYECKOH HHPACTPYKTYPBI IPEIIPUSITUSL
TMpoasumyToIii YMeeT yBepeHHO: peH_IaTL.SaILa‘II/I C TPUMEHEHHEM IPOTPAMMHBIX
(xopoitio) MHCTPYMCHTAIIBHBIX CpeCTB; Pa3pabaThiBacT M aHAIM3UPYET MOJCIH
OM3HEC-TIPOIIECCOB W IMPOEKTOB MO MX COBEPIICHCTBOBAHMIO, & TaKKE
HPOBOJTUT UCCIIEI0BaHUS MH()OPMATMOHHO-TEXHOJIOTHYECKON
UHPPACTPYKTYPBI TPEATIPHSTHSI
BiiajgeeT yBepeHHO: HaBHIKAMU CaMOCTOSTEIBHON pabOThl B CHUCTEME
KOMITBIOTEPHBIX TEXHOJIOT Uil
HNmeer chopmMupoBaBiieecsi CHCTeMaTHYeCKHe 3HAHMSA: OCHOBHBIC | 3ajaua (IpaKTUYECKOe 3aJaHue)
METO/JIbI, CIIOCOOBI M CpEJICTBAa MOJYYCHHUs, XpaHeHwus, nepepabortku | Tect
uHpopManuy;  3HAET  OCHOBBI  MOJeNUpoBaHuWs, aHanm3a U | KoHtponbHas pabora
COBEPIIICHCTBOBAHHMS OM3HEC-TIPOIIECCOB " MH()OPMALTMOHHO-
. TEXHOJIOTHUECKOH MHOPACTPYKTYPHI MPEAIPUITHS
Bricokuii Nmeer chopMmupoBaBieecsi CHCTEeMATHYeCKOe YMeHHe: pEIlaTh
(or1mumo0) 381444 C TNPUMEHEHUEM HPOTPAMMHBIX HHCTPYMEHTAIBHBIX
cpenctB; PaspabareiBaeT W aHanM3UpyeT MOJENTH OU3HEC-

mponecCcoB M IMPOCKTOB IIO HMX COBCPIICHCTBOBAHHIO, a TaKXKC
MpoBOAUT HCCICA0OBaHUA I/IH(I)OpMaL[I/IOHHO-TeXHOHOFH‘{eCKOﬁ

MHQPACTPYKTYPhI IPEITPUITH
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Iloxa3zan  copmupoBasmeecs:
HaBBIKAMH CaMOCTOSTENIBHOM PabOThI
TEXHOJIOTHH

CHCTEMAaTH4Y€eCKOE
B CHCTEMC KOMIIBIOTCPHBIX

BJIaJICHHE:

2. Onucanue MIKAaJ OLeHUBAHUA

2.1. IlIkana OLICHUBAHUA HaA 3TAllC TEKYIIECTI0 KOHTPOJIHA

dopma TEKyIIero
KOHTPOJIA

OTcyTcTBUE YCBOCHUS
*
(HM>KE TOPOTOBOTO)

[Toporosbiii
(YZIOBJIETBOPUTEIHHO)

[TpoaBuHYTHI (XOPOIIIO)

Bricokwuii (0TIMYHO)

3amaya (IIpaktiueckoe
3ajaHuE)

HC BBIIIOJIHCHA WJIK BCE
3aaHusd pCIICHBI
HCTIPABUJIBHO

Lenp 1 3a70a4M TPaAKTUYECKOM
pabOThI JOCTUTHYTHI YaCTHYHO.

Iens 1 3a7a4y BBIOIHEHUS
MPaKTUIECKOH PabOTHI
JOCTHUTHYTHI.

L[CJ'H) BBIIIOJTHCHU S
AOCTUTHYTA, 3ala4i PCUICHLI.

Brinosnenue
KOHTPOJIbHON PabOThI

HEC BBIIIOJIHCHA HUJIN BCC
3a/laHuA PCUICHDBI
HCIIPaBHUJILHO

Pemeno 6onee 50% 3aganus, HO

menee 70%

Pemeno 6oiee 70%
3a/1aHKs, HO €CTh OIIUOKH

BCE 3a/IaHMs PEelIeHbI 0e3
OIMOO0K

2.2 llIkayia oueHUBAHMS HA TaNe MPOMEKYTOYHON aTTecTAllNU (3a4€eT U IK3aMeH)

®opma

MPOMEKYTOUHOMN Oreyrersue yesoeHHs IToporoBsiii (YAOBIETBOPUTEIHHO) [IponBuHyTHII (XOpOI1IO0) Bricokwuii (0TaM4HO)
P T (HPDKE TIOPOTOBOTO) p y P P Y P

arTecTalnuu

BrimonHeHne nTOroBbIX
TecToB (He MeHee 15
BOIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Goitee
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3. TunoBble KOHTPOJIbHBIE 3aJaHUS WIH HHbIe MATEPHAJIbI, HEO0X0AUMBbIE IJISl OLeHKH 3HAHUIA,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepHU3y0IMX dTanbl GopMUupoBaHus
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILJIEKT IPAKTUYECKHX 3AJTAHUM no aucuumninne

Pazgen 1. AHagnTHYecKasi reOMeTPUS U JIMHeHHAas ajredpa
1. Haiiti npuOIMKEHHOE 3HAYCHHE KOPHEil ypaBHEHHs X +4x-3=0 ¢ Tounoctsio 10 0,01MeToxom
XOpA.
2. [Tonmb3ysick METOJIOM KacaTeIbHBIX, HAWTH ¢ TOYHOCTHIO 10 0,01 KOpeHb ypaBHEHUS x*+2x-7=0.
3. Ilonw3ysick KOMOMHHUPOBAHHBIM METOJIOM XOPJA M KacaTelbHBIX, HaWTU ¢ TouyHOCTHIO 70 0,001
KOpeHb ypaBHeHus X +x-1 =0.
4. HaiiTi KOpeHb YpaBHEHUS x>-x-1 =0 ¢ TounocTbI0 10 0,001 MeToxOM UTEpalnH.
5. Pemmth MeTOIOM UTEpALIMM CUCTEMY YPAaBHEHUH.
5X1 +X2 — X3 = —4
3X1 + 10X2 - 2X3 =2
X1 —4X2 + 1OX3 =1
6. Pemmutsr wmeromamu Oiinepa u Pynre-Kyrra muddepenunanpHoe ypaBHEHUE y/ =X —
y npu HavyasibHOM ycaoBuu y(0) = 1 Ha oTpe3ske [0; 0.5] c marom h = 0.1.
7. Pemuth METOJIOM Anamca muddepeHnnanbHoe ypaBHEHUE
y/ = x? + ynpu HauanbHOM ycaoBuu y(0) = 1 Ha oTpeske [0; 1]c marom h = 0.1.
VYkazanue. [y BEIYUCICHHS )1 HAWJUTE TPU TMEPBBIX OTIIMYHBIX OT HYJSI WICHA Pa3JIOKCHUS B
CTETIEHHOM PAJT ICKOMOT'O PELICHUSI.
Pa3nen 2. luddepeHunanbHoe HCHUCTEHHE
B 3aJadax 1 — 4naiiTi YacTHEIE IIPOU3BOJHBIC IICPBOI'O IMOPAJKA YKA3aHHBIX

byHKIIHIA:

2 .3

1. z=eX 7Y, 2. z=xe" Y, 3. z=x%Iny+5x—arctg y.
4. z=arctg?.
X

B 3amagax 5 — 7HailTh yacTHBIE MPOU3BOAHBIC BTOPOTO MOPSAIKA yKa3aHHBIX
(yHKUUH.

X2

1-2y°
B 3amauax 8 — 10uccrnenoBarh Ha SKCTpEMYM CASAYIONTHE (PYHKITUN:

5.z= 6. z:ln(x2+y). 7. z=sin?(ax+by).

8.2:3x+6y—x2 —xy—yz.
9.z=x° +y2 +9x -6y —xy + 20.
10.z:x3+y3—3w.
Pa3nen 3. UHTerpajibHOe ncUncjieHue
1.BeruncnuTh TBOMHON MHTETrpa ”( X2 + y2 + 2)dxdy , eciiit o6macts D ecth

D
MPSMOYTOJIbHUK, OTPAHUYCHHBIN NPAMBIMU X=2, x=4, y=0, y=3.
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B 3amauax 2, 3BBIYMCIUTH JBONHBIE HHTETPAJIHI.

1 2 4 2 dy
2. [dy[(@2-4x—3y)y. fax[—DY
E‘; y.([(l 4x — 3y)dy 3 £dx{(x+ y)2

4 Tlepexons K NOJSPHBIM KOOPAMHATAM, BBIYUCIUTH IBOMHOM UHTIPa
” (xz + yz)dxdy, rae oonacte D orpanudeHa npsMbIMA Y =X, Y= V3X JIyTOU
D
OKPY’KHOCTH X% + y2 =4, nexaieil B IepBOi YETBEPTH.
5.Haiitu koopAMHATHI LIEHTPA TSHKECTH OJJHOPOIHOM TIOCKOUM (PUTYPHI,

OrpaHUYEeHHOU Mapabosoil Yy =2X — 3x% uocsio Ox.

Pasznen 4. luddepennuaibubie ypaBHEeHUs
B 3amayax 1 — 3HaiiTi 001I1e HHTETPAIIBI CIEAYIONUX YPaBHEHU.

1.(;[+y2)dx+ y(1+x2)dy:0. 2.xw’:l—x2.

3.y'cosx —(y+1)sinx=0.

B 3apauax 4, 5 HallTH YacTHBIE pEUIEHUS] YPaBHEHU, YAOBIETBOPSIOIINE
YKAa3aHHBIM HAYAJIBHBIM YCIOBHUSIM.

4.xy'+y=x+1; y(2)=3. 5.y’—ytgx=i; y(0)=0.
COS X

B 3anmauax 6 — 8HaiiTu ob1ee peleHue TaHHBIX YpaBHEHUM:

6.y"-5y'+6y=0. 7.y"+4y'+4y=0. 8.y"-3y' -4y =0.

B 3amagax 9 — 11naiitu oO1iee perieHne JaHHBIX YPaBHEHUI.
9.y"—y' -6y —12x% — 2x +1.

10.y"— 7y +10y = 4%
11.y"+9y =12cos3x +18sin 3x.

Paznen 5. Teopusi BeposiTHOCTeid

1. B crynendeckoil rpymnmne 5 OTIMYHMKOB, 12 4eTBEpOYHMKOB, 8 TpoeuHHKOB. K mocke
MIPOU3BOJILHO BBI3BIBAETCS CTyNeHT. KakoBa BEpOATHOCTB TOTO, YTO ATO YETBEPOUHUK?

2.B smuke 10 npoHymMepoBaHHBIX mapoB ¢ Homepamu oT 1 1o 10. KakoBa BeposSTHOCTB TOTO,
YTO HOMEp BBIHYTOTO IIapa He nmpeBbimaet 107

3. Touka B3dTa HayJauy BHYTpU Kpyra paauyca R. Haiitu BeposTHOCTH TOrO, 4TO 3Ta TOUYKa
OKa)XETCsI OT IIEHTpa Kpyra Ha pacctosHuu r( r<R).

4. Tpu cTpenka CTPENsioT MO Lenu. BeposTHOCTh momajaHus B IENb I NEPBOTO CTpenKa
pasHa 0,7, nns Broporo — 0,8, st tperbero — 0,9. HaliTh BEpOSTHOCTh OJTHOBPEMEHHOI'O TIOPAKEHUS
LIEIM BCEMU CTPEIKAMHU.

5.BepositHOCTB TOTO, UTO JAeTans npomnia npoBepky OTK pasna 0,8.

HaiitTu BeposATHOCTH TOTO, YTO CPEIH MATH CIy4allHO OTOOpaHHBIX JeTaneld MPOBEPEHHBIX OKaXKETCs
HE MEHEE YEThIPEX JETANCH.

6. Cembs mpeamnosaraer uMeTh 5 aereil. KakoBa BeposSTHOCTb TOTO, YTO OYAET TPU JI€BOYKU U

JIBa MaJIbYMKa, €CIIU POXKJICHUE I€BOYKU U MaJIbYMKa PaBHOBEPOSATHBI?
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7. BepoATHOCTb MOpaKEHUSI MUILEHU NpU OJHOM BbicTpene pasBHa 0,8. HailTu BeposITHOCTB
toro, yto mipu 100 BeICcTpenax MHIIIEHb OyeT mopakeHa 75 pas.

8. HaiiTu MatemaTtuyeckoe OXUIAHWE IUCKPETHOM CIIydyailHOW BeNWYMHBI X, 3aJaHHOM
CJIEYIOIINM 3aKOHOM PacIpeleIcHHUs:
X -4 6 10
P 02 03 05

KOMILIEKT 3AJAHUH JJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy npeanaraioTcsi BapuaHThl KOHTPOJIBHBIX padoT, BKIIOYAONINE NATh 3a1anuil. Homep
BapUaHTa KOHTPOJbHOM palboThl ompejessercs NpernojaBareneM. TemMaThKa KOHTPOJBbHBIX paboT
copMHpOBaHa TO MNPUHIUIY COYETAHHS TEM AMCUUIUIMHBL HamucaHuio KOHTPOJIBHOW pabOTHI
JOJDKHO IIPEJIIECTBOBAaTh M3YyYEHHUE JIEKLIMOHHOIO MaTepuala, PEeIICHUE 3aJaHUl Ha NMPAKTHYECKUX
3aHATUSAX M B MIPOIECCE CAMOCTOATENBbHOM paboThl. [l ycnemrHoro BBINOJHEHUS KOHTPOJIBHOU
paboThl HEOOXOAMMO O3HAKOMMTBHCS C JIMTEPATypOH, CIIMCOK KOTOpOW JaH B paszzaene 6 paboueit
nporpammsl «llepedyeHp OCHOBHOM U JTOIIOJHUTEIBHOM JINTEPATYPBI».

BAPUAHT -1

3agaua 1. CoctaBuTh ypaBHEHUE MPAMOI, MpoxoasiIeit uepes3 Touky 4(2; 3) HCOCTaBIAIONIEH C OChIO
Ox yron 45°.

3 2.C 24— 3B A—012B—43_
afgaya 2. CocTaBUTh MaTPUILy ,ecmn A = 17 380 5 6]

3agaua 3. Haiitu unTepBanbl Bo3pacTaHus U yObiBaHus GyHKIUH Y = X° +3X° +3X.

. 6
3agaua 4. BeruncinTh HEONpeAeIeHHbIH HHTETpall I(4X3 — VX +— [dX.
X

3agauya 5. BeposTHOCTH BCX0KecTH ceMsH mieHuIbl paBHa 0,9. KakoBa BEpOATHOCTb TOTO, UTO U3
YEeThIPEX MOCESTHHBIX CEMSIH B30MAYT HE MEHEe Tpex?

BAPUAHT -2

3anaua 1. Hanucats ypaBHEHHE NPsIMOi, poxosieit uepe3 Touku 4(4; 3) u B(16; -6).

3 5 7 1 2 4
3apauva 2. Haiitu cymmy matpug A =12 -1 0O|lu B=| 2 3 -2

4 3 2 -1 0 1
3amaua 3. MccrenoBarh Ha DKCTpEMyM QYHKIHIO Y = —x%+2x% +3.
3amaua 4. BeruuciuTh HEONpeIeIeHHbBI HHTErpaj J.82XX3—2dX5 .

3agaua 5. BeposTHoCcTh TOTO, 4TO AeTanb npoiia nposepky OTK pasna 0,8. Haiitu BeposiTHOCTB
TOTO, YTO CPEJIH MATH CIy4aiHO OTOOpAHHBIX JieTanel IPOBEPEHHBIX OKAXKETCSI HE MEHEe YeThIPex
JeTaJeH.

@®OH]I OIIEHOYHBIX CPEJICTB JJIS1 TIPOMEXYTOUYHOMN ATTECTAIIUU
KOMIIJVIEKT TECTOBa 151 npoMe:KyTO4YHOM aTTecTANMU (IK3aMEH)
10 JMCHHUIIHHE
Bo BTOpOM cemecTpe pK3aMeH NMPOBOJUTCS B BUIE UTOrOBOrO TecTa. I BBINIOJIHEHUS TECTa
orBoguTcst 90 MUHYT.
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IIpumepHBIe 321aHUSA HTOTOBOIO TeCTA

Tect Ne 1
Ne 3anaqu BapuaHTbl 0TBETOB
1 2 _6x49 )4 2)0 3)1 4) -7
Berauciute  lim —
X—3 x°-9
2 Oyukius y = 3+ 2X2 - X4 MMEET MUHUMYM IIPH X, , Do 24 37 41
paBHOM
3
BbrauciuTs J. ox 1) 1 In|5x +]4 +C
ox+1 5
2) e5x +1 +C
3) xe>*tlic
4) In5x+1+C
4| Pemmrs ypaBHeHHE Xyy' =1-— x2 1) x2 4 y2 —InCx?
2) y= x3 —Cx?
2
3) Xy — el—CX
4) y=_Carctg(x-1)
5 | BeposaTHOCTHh HECTaHAAPTHOCTH JaeTaau paBHa 0,3. 1) 0,06 2) 0,14 3) 0,02
KakoBa BeposiTHOCTB TOTO, YTO U3 6 HayAauy B3SITHIX 4) 0,34
netaneit 4 okaxyTcsi HeCTaHAAPTHBIMU ?

Tect Ne 2
Ne 3anaqu BapuanTs! 0TBETOB
1 Borauciute  lim (X3—2X+1) DO 24 35 46
X—2
2. 3 0 2)-7 3)-1 45
X 2
3HaueHue QyHKIUU Y = 3 X< —3X+ 2 B TOUKE ee
MHHHUMYMa PaBHO
3 { 5 3 Jd 1) 5arcsinx+3ctgx +C
Brrunciuts J. - X _
14 %2  cos2 x 2) Sarctgx —3tgx +C
3) 4x3 —2sinx+C
4) 5In(1+x2)—3tgx + C
4 | . Haiitu obmee pemenne ypapaenus Y = (Y +1)tgx 1) ysinx+C=0
2) Inj(y+1)cosx=C
CeZX+1
3 ¥="73
4) sinx(cosy+C)=3
5 | OmpenenuTh  BEpPOSTHOCTH  TOTO, 9YTO B  CEMbE, 1 7 5 5 3 3 4 6
TUIAaHUPYIOMIEH MMETh TTh JAeTel, OyaeT TpU IEBOYKH U ) 12 ) 16 ) 5 ) 11

JBa MaJIb4yHKa. BepOHTHOCTB POXIACHUA MaJlbUYWKa U
ACBOYKHU MPCANIOJaratoTCsa OJMHaKOBbIMHU.
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