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COI'NTACOBAHO

3asenviommii kabeaporn "Xumudeckas TEXHOJOTH U pecypcocoepexenne”

« » 20 T. M.B. KpasioBa
(noonucv) (1.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadgenpel  "Beiciias MmaTemMaTuka 1 MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokomn 3acenanust Ne 2 ot «12» 09 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUPOBaHHE  MAaTEMaTHYECKOTO, JIOTUYECKOTO W alNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beiciiast Maremaruka 1", "Beiciiag maremaruka 2",

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW JUCIUIUIMHBI HEOOXOJIMMO KaK
npenectByromiee: "Ousnka", "Mexanuka'.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmupyeMbie U HNuagukaropbl
KOHTpOJIUpYyeMble AOCTUKEHUS IInanupyemble pe3yJibTaThbl
KOMIIETCHIH U KOMIIeTeHIUit o0yueHust

(K01 1 HAMMEHOBAHUE)

(K01 1 HAIMEHOBAHUE)

(OIIK-2) crmocoOHOCTh
UCTIOJIb30BaTh OCHOBHBIC
3aKOHBI
€CTeCTBEHHOHAYYHBIX
JIMCITUTLINH B
npodeccuoHanbHOM
JESITeTbHOCTH, IPUMEHSITh
METO/IbI MATEMATHYECKOTO
aHaJM3a u
MOJIETTUPOBAHHS,
TEOPETUYECKOTO U
OKCIEPUMEHTATBHOTO
UCCIICIOBAHMSI

(OIIK-2) ciocoben
UCIIOJIb30BATh OCHOBHBIC
3aKOHbI
€CTECTBEHHOHAYYHBIX
JUCHUITIIIVH B
npodeccuoHaNbHOM
ACATCIIBHOCTH, IPUMCHATDH
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS,
TEOPETUYECKOTO U
OKCIEPUMEHTAIBHOTO
UCCIIeIOBAHHS

3HAaTh:

- OCHOBHBIE MaTEMAaTUYECKNE MOJIENH
MIPUHATHS PELICHUH;
MaTEMAaTHYECKUE METObI U TPUEMBI
00pabOTKH KOJTMYECTBEHHOM
UHpOpMaLIUU

YMmeTs:

- pelaTh TUIIOBbIE MaTEMaTUYECKUE
3a/1aun; 00pabaTeIBaTh U
aQHAJIM3UPOBATh JaHHBIE JIs
MOJTOTOBKH aHAJIMTHYECKUX
peuIeHni, SKCIEPTHBIX 3aKIFOYCHHUI
Y PEKOMEH AN

Bnanets:

- MaTeMaTHYCCKUMH U
KOJUYECTBEHHBIMU METOJaMU
pELIECHHS TUTIOBBIX OPTraHU3alMOHHO-
YIPaBICHUYECKUX 3a/1a4;
MaTeMaTHIECKOM JIOTHKOM,
He0o0X0IMMOM 1St JOpMHUPOBAHUS
CYXXJIEHUU 10 COOTBETCTBYIOIIUM
npoeccnoHaNbHBIM MpodIeMaM

(OIIK-3) crmocoOHOCTh
HUCIIOJIB30BAaTh OCHOBHBIC
€CTECTBCHHOHAYUYHBIE
3aKOHBI JJIs1 IIOHUMAaHUusA
OKPY’KaroIIero Mupa u

(OIIK-3) ciocoben
HUCIIOJIB30BAaTh OCHOBHBIC
€CTECTBEHHOHAYYHBIC
3aKOHBI )11 ITIOHUMaHUu s
OKPY’KaroIIero MUpa 1

3HAaTE:
- OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIUIUINH

YMmeTs:

- HCIIONB30BaTh MaTeMaTHUYCCKUHU




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaropsl
AOCTUKEHUS
KOMIIeTeHI Ui
(K0J1 1 HAMEHOBAHUE)

I[lnannpyemble pe3y/bTaThl
o0y4eHust

SBJICHUHN TPUPOIBI

SBJICHUHN TIPUPO/IBI

SI3BIK 1 MATEMATUYECKYH0 CHMBOJIHKY
pu [IPUMEHEHUHN 3aKOHOB
€CTECTBEHHOHAYYHBIX JHMCIUILIMH B
podecCHOHAILHON IeSATEIHbHOCTH

Bnaners:

- HaBBIKAMH MMOHUMAaHUS
OKPY)KaIOIIeT0 MHUpa M SBICHUHA B
paMKax U3y4yaeMou AUCITUTUINHBI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

YPaBHEHUS

Pemrenne JIOIY

N HanmeHnoBaHue TeM 3aHATHI Oobem, KOHTPOJIA
Mopnyas (pa3aen) | y4eOHOM N Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHMe
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlek 1 Juddepenunanbabie ypaBHEHUS 3 2 -
Jlnddepennnanpabie NIEPBOTO MOPSIKA, OCHOBHBIC TIOHSTHS.
ypaBHEHUS YpaBHEeHUs ¢ pa3aeNOImUMUCS
EPEMEHHBIMH.
Monyns 9. Cp 1Y B monHbIX nuddepeHiuanax, 3 23 -
Jlnddepennnanpabie OJIHOPO/IHbIE, TUHEIHBIE, bepHyin.
YpaBHEHUSA JJOAY. JIHY.
Monyis 9. Ip1l VYpaBHeHUs ¢ pa3IESIOMIUMUCS 3 2 -
JluddepeHnmranbHpie epeMEHHBIMHU
YpPaBHEHHS
Monyis 9. Jlek 2 Onnopoansie nuddepeHraibHbIe 3 2 -
Jlnddepenunanbble ypaBHEHMs. Y paBHEHHSI B TOJTHBIX
YPaBHEHUS g depeHnmanax
Momyns 9. Jlex 3 JIuneiinsie /Y. YpaBuenus bepuymmm. 3 2 -
Jlnddepenunanbuble
YpaBHEHHSI
Monyis 9. Ip 2 Pemenue /1Y B mosHbBIX 3 2 -
Jluddepenunanbuble muddepeHImanax, OJHOPOIHbIE,
ypaBHEHUS JIuHeNHbIe, bepHym.
Monyis 9. Jlex 4 Y, nomyckaromue MoHMKEHNE 3 2 -
Jluddepenunanbuble nopsiaka. JIOAY. Pemenune JIHAY
YpaBHEHUS MeTtoqoM Jlarpanxa.
Monyns 9. Ilp 3 Pemenue /Y BTOporo nopsaka, 3 2 -
JlnddepennnanpHbIe JIOITYCKAOTIUX TTOHKEHUS TTOPS/IKA.




DopMBbI TEKYLLET0

KpatHble nHTErpasnsl

WHTErPAIIOB.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 9. Jlex 5 Pemenue JIHAY ¢ npaBoii 4acThio 3 2 -
Jlnddepenunanbubie CIEIMAJIbHOTO BUAA.
YpaBHEHMS
Monyis 10. Jlek 6 Onpenenenre ABOWHOTO HHTETpaa. 3 2 -
KpatHble uHTErpasnsl CBoiicTBa ABOMHBIX UHTErPATIOB
Monyis 9. [Ip 4 Kontposnbnas padota 1 mo teme 3 2 25 - Kontponbnas padorta 1
JluddepeHnmranbHpIe "uddepenunaibHbie ypaBHEHUS " 0 TeME
ypaBHEHUS "luddepeHnnaipHbIe
ypaBHEHUS .
Monyns 10. Jlex 7 JIByKpaTHBbIE HHTETPAJIbI B 3 2 -
KpatHble nHTErpasnsl IIPSIMOYTOJIBHOW CHCTEME KOOPIMHAT
Monayns 10. Cp JIBOWMHBIE MHTETPAJIBI B IPSIMOYTOJIBHON 3 23 -
KpaTHble HHTETpaIbI cHCTEeME KOOPIMHAT.
Monayns 10. Ip 5 Brruncnenne JBOMHBIX MHTErPAJIOB B 3 2 -
KpatHble nHTErpassl MIPSIMOYTOJIBHOW CHCTEME KOOPIHUHAT.
Monayns 10. Jlex 8 JIBOMHBIE MHTETPAJIBI B OJSIPHON 3 2 -
KpatHble HHTETpabl cHCTEeMe KOOPIMHAT.
Momyns 10. Jlex 9 I'eomeTprueckue NpuaoKeHust ABOMHBIX 3 2 -
KpaTHble HHTETpaIbl UHTETPaJIoB.
Momyns 10. IIp 6 Brruncnenue 1BOMHBIX HHTETPAJIOB B 3 2 -
KpaTHble HHTETpaIbl IpSAMOYTOJIBHOM CUCTeMe KOOPIUHAT.
Monys 10. Jlex 10 du3nuecKue NpUIIoKEHUs ABOMHBIX 3 2 -




Bun

DopMBbI TEKYLLET0

. HaumeHnoBaHue TeM 3aHATHIH Oo0bem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 10. IIp 7 KontposbHas padota 2 o Teme 3 2 25 - KoHnTtposbHas padota 2
KpatHble nHTErpassl "KpatHbie unterpansr” o reMe "KpartHbie
MHTErpaJIbl

Monyns 11. Pager | Jlex 11 Yucnosslie psiibl. CXOAMMOCTb YHUCIOBBIX 3 2 -

psii0B
Monyns 11. Pager | Jlex 12 Heo6xoauMblit mpu3HaK CXOJIMMOCTH. 3 2 -
Monynb 11. Pager | IIp 8 JlocTaTouHblE TPU3HAKU CXOAUMOCTH 3 2 -

psnoB. CX0AUMOCTh

3HaKo4epenyrommxcs psanos. [Ipuznak

JleiiGHuMA.
Monyns 11. Pager | Jlex 13 OyHKIMOHANbHbBIE pAbl. CXOAUMOCTb 3 2 -

CTETIEHHBIX psA10B. IHTepBal u paanyc

cxonumoctu. Psin Teitnopa (MakiopeHa)
Monayns 11. Paasr | Cp YucioBble U QYHKIMOHATIbHbIE PSAABIL. 3 24 -

[Ipu3Haku cXO0IUMOCTH, 00JIaCTh

cxoauMocTu. Psisl Oypee.
Monyns 11. Pager | IIp 9 Haxoxxnenne o01acTi CXOAMMOCTH 3 2 -

CTeneHHoro psaja. Paznoxenue

HEKOTOPBIX 3JIEMEHTAPHBIX (QYHKITHI B

psan Teitopa-Maknopena.
Monynb 11. Pager | Jlek 14 Psan @ypoe 3 2 -
Monyinb 11. Paaer | Jlek 15 Teopema J{upuxie. 3 2 -
Monayns 11. Paaer | IIp 10 Pasnoxxenue B psn @ypbe 4ETHBIX, 3 2 -

HEUYETHBIX, 2 T IEPUOANIECKUX
(byHKIMIH.




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monyns 11. Paner | Jlek 16 Paznoxenue B psag @ypbe hyHKIMIMA 3 2 -
IPOM3BOJILHOTO IEPHOIA.
Monyns 11. Pager  |IIp 11 Kontponbnas padota 3 o reme "Psipr". 3 2 25 - KontponbHas padora 3
o Teme "Psipr".
Monyns 12. Teopus | Jlex 17 CrnyuaitHbie cCOOBITHS, OTIEpAIlUU B 3 2 -
BEPOATHOCTEN U anreOpe COOBITHIA, BEPOSTHOCTH
MaTeMaTH4ecKas COOBITHS, CBOMCTBA BEPOSITHOCTU
CTAaTUCTUKA COOBITHS
Monyinb 12. Teopus | Jlex 18 [IpaBuiia BbIUKCIEHUS BEPOSITHOCTEH. 3 2 -
BEPOSTHOCTEN U OneMeHThl KOMOMHATOPUKH.
MaTeMaTHIecKast
CTaTUCTHKA
Monyns 12. Teopus |IIp 12 Cayuaitnsle coobITHs. Knaccuueckoe, 3 2 -
BEPOSITHOCTEH 1 Tre€OMETPHUYECKOE, CTATUCTHYECKOE
MaTeMaTH4ecKas OTIpeIeNIeHUs] BEpPOSITHOCTH. 3a/1a4M Ha
CTATUCTUKA (bopMyJibl KOMOMHATOPHUKHU.
Monyns 12. Teopus | Jlex 19 [TomHast BeposiTHOCTB, hopmysl baiieca. 3 2 -
BEPOSTHOCTEH U [ToBTOpHBIE HE3aBUCUMBIE UCTIBITAHHUS.
MaTemMaTu4decKas ®opmyna beprymm. AcuMOTOTHYECKUE
CTaTUCTHKA bopmyIbI.
Monyins 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 24 -

BEPOATHOCTEN U
MaTemMaTh4yecKas
CTaTUCTUKA

MareéMaTH4YCCKas CTaTHCTUKaA




DopMBbI TEKYLLET0

BEPOATHOCTEN U
MaTemMaTh4yecKas
CTaTUCTUKA

XapaKTEPHUCTHUK CJ'Iy‘I&fIHBIX BCJIMYHH.

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Monynb 12. Teopus |[IIp 13 [Tonnas BeposTHOCTB, (hopmyiibl baiieca. 3 2 -
BEPOATHOCTEN U IToBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS.
MaTeMaThyecKast ®opmyna beprymimn. AcuMnToTHYECKUE
CTAaTUCTUKA (bopMyIIBL.
Monyins 12. Teopus | Jlex 20 JIuckpeTHbIE ¥ HEPEPhIBHBIC 3 2 -
BEPOSITHOCTEN U CIIy4aliHbI€ BEJIMYMHBI, 3aKOHBI UX
MaTeMaTuyecKast pacupeneneHus.
CTaTUCTHKA
Mopyns 12. Teopus | Jlek 21 UucnoBble XapaKTEPUCTUKHU CITyYailHbIX 3 2 -
BEPOSITHOCTEN U BEJIMYMH U UX CBOMCTBA.
MaTeMaTHYeCcKas
CTaTUCTHKA
Monyins 12. Teopus | IIp 14 Pemenue 3anay no teme "JluckpeTHeie n 3 2 -
BEPOSTHOCTEN U HEeNpEephIBHBIE CITydyaliHbI€ BETUUUHBI .
MaTeMaTHYeCcKas
CTaTUCTHKA
Monyns 12. Teopus | Jlex 22 ['enepanbHas U BbIOOpOYHAs 3 2 -
BEPOSITHOCTEN U COBOKYITHOCTH. JloBepUTenbHbIN
MaTeMaTHyecKas MUHTEpBAJ.
CTaTHCTHKA
Monyins 12. Teopus |IIp 15 ToueyHble OLIEHKHU YHUCIIOBBIX 3 2 -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 12. Teopus | JIek 23 HHTepBambHbIE OLICHKH. 3 2 -
BEPOATHOCTEN U
MaTeMaTHYecKas
CTaTHCTHKA
Mopyns 12. Teopus | Jlek 24 JloBeputenbHas BEpOSATHOCTb, 3 2 -
BEPOATHOCTEN U JIOBEPUTEIIBHBIN HHTEPBAI
MaTeMaTH4ecKas
CTaTHCTHKA
Mopnyinb 12. Teopus |IIp 16 JloBepuUTENbHBII UHTEPBAI JIs 3 2 -
BEPOATHOCTEH U BEPOSATHOCTH COOBITHS,
MaTeMaTHYeCKast MaTEMATHYECKOTO OXKHUIAHHUSI,
CTaTHCTHKA TUCTIEPCHUU.
Monyns 12. Teopus | Jlek 25 Hrorosoe nosropeHune 3 2 -
BEPOATHOCTEN U
MaTeMaTHYecKas
CTaTHCTHKA
Monyne 12. Teopus |IIp 17 KonTponbnas pabota 4 o teme "Teopust 3 2 25 - KonTponbnas pabora 4
BEPOATHOCTEN U BEPOSATHOCTEN U MareMaTuyecKas o Teme "Teopust
MaTeMaTHYecKas cTaThcTUKA" BEPOATHOCTEH U
CTaTHCTHKA MaTeMaTHYeCKast

Tect Hrorosoe TectupoBanue uepes LT 3 2 100 - TectupoBanue

1A [TpomexyTouHas aTTectanus (dK3aMeH 3 0,35 -

110 HAKOITUTEILHOMY PEUTHUHTY)
Kontpons | Kontpons 35,65 Bomnpock! k 9k3amMeny
NoNo 1-74
Hroro:| 216 100




CxeMma pacuera UTOroBOro daJjia
(CymMa GaJuIoB 110 BCeM Y4E€OHBIM MEPOIIPUSATHSIM, IPEIyCMOTPEHHBIM B Kypce + pe3ylibTaThl UTOIOBOTO TECTUPOBaHMs), pa3nenéHnas Ha 2. K
MOJIyYUEHHOMY pe3yJIbTaTy IpUOaBISIOTCS OOHYCHBIE OAJUIBI.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHUSI MOAYJIBHOTO U OJOYHO-MOAYJIBHOTO OO0y4YeHHs (colep:kaHue Yy4eOHOTo
MaTepuana KECTKO CTPYKTYPUPOBAHO B IEISX €r0 MaKCUMAIBHOTO YCBOCHHS, COMPOBOXKIACTCS
00s13aTeIbHBIMU OJIOKAaMH YIPOKHEHUH U KOHTPOJIS);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBaHHOro 00ydeHus (MpeaararoTcs 3alaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
u3JlaHui, pecypcoB cetu MIHTepHeT, OCyIIeCTBICHNE TECTOBOTO KOHTPOJIS 3HAHUN yJaIIUXCs).

6. MeToguyecKkue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OCHOBY TEOpPETMYECKOI0 OOyUEHHUsS! CTYAEHTOB COCTaBISIOT JIEKLMH, B XOJA€ KOTOPOH
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETUYECKHE M MPAKTUYECKHE MPOOJIEeMBbl, TaET PEKOMEHAALUUHU Ul NPAKTUYECKOTO 3aHATUS U
YKa3aHUs JUIsl BHIIOJHEHUS] CAMOCTOSATEIbHOU PabOThI.

B Xxozme JeKUMOHHBIX 3aHATUH OOydarouieMycst HeoOXOAMMO BECTH KOHCIIEKTHPOBaHUE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3yyaeMol nucuuminHbl "Beicias maremaruka 3", JKenaTeabHO oCcTaBiATh B paOOYMX KOHCIIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETUYECKUX IOJIOKEHUM.

CamocrosiTenbHast paboTa CTYJEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4€OHOW AESITEIBbHOCTH.
CamocrosTenbHas paboTa BBINONHAETCS BO BHEAYIUTOPHOE BpeMsl M0 3aJaHUI0 U TpH
METOAMYECKOM PYKOBOJCTBE IIPENOIaBaTeNsl, HO 0€3 €ro HENOCPEICTBEHHOIO Y4acTHs.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJIS, CAMOYIPABJIEHUS U CTAHOBUTCS] aKTUBHBIM CaMOCTOSITENIbHBIM CyOBEKTOM y4eOHOMN
JEATEIbHOCTH.

B Xxoxe moAroToBKM K MPAaKTHYECKUM 3aHATHAM CIEIYET U3YYUTh KOHCIEKTHI JEKLIHH, U
PEKOMEHIOBaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIALUH IIPENOAaBaTENS .

Ha npakTudeckux 3aHATHAX CTYAEHTHI PEIIAIOT 33/1a4y M0 pyKOBOJCTBOM IIPENOAaBATEIS.
[TpakTudeckue 3aHATHSA TOCBSILEHbl M3YUYEHUIO HanOoJee BAXKHBIX U CIOXKHBIX TeM YueOHOH
JUCLUIIIIMHBI U CITY’KaT JUIsl 3aKPEIICHUs N3yYEHHOT0 MaTepHaa.

BaxHbIM KpUTEpHEM YCBOCHHS TCOPUU SBIICTCS YMEHUE PEIATh 3aJa4d Ha IIPOWIECHHBIN
matepuan. Ilpu pemeHun 3amad HY)KHO OOOCHOBATh Ka)AbI STam pelIeHUs, HCXOIsi U3
TEOPETUUECKUX ITOJI0KEHUNM U3y4aeMOoro Kypca. Eciii CTyIeHT BUAMT HECKOJIBKO ITyTEH PELICHHUs,
TO OH JIOJDKEH CPaBHUTb HMX M BbIOpaTh caMblii palMOHaNbHBIN. Pemienue 3agau u mpumepos
clieflyeT W3Jlarath MOAPOOHO, BBIYMCICHMS pacmojaraTb B CTPOrOM MOpSAKE, OTIEINss
BCIIOMOTaTeNIbHbIE BHIYMCIIEHUSI OT OCHOBHBIX. [10ydeHHBIN OTBET clieayeT IpoBepsTh criocodaMu,
BBITCKAIOIIMMU M3 CyIIEeCTBa JaHHOM 3anaudd. PemieHue 3amay OmpenenéHHOro THUIA HYKHO
MPOJOJKATH IO MPHUOOpETEeHUs TBEPIBIX HABBIKOB B PEIICHUU.

ITo 3aBepiIeHHIO H3YYEHUS MOJIYNs INpernojaBaTelb MPOBOJUT KOHTPOJIBHYIO paboTy ¢
L[EJIbIO MTPOBEPKU M OLIEHKH 3HaHWW U YMEHUM CTyJEeHTOB. 3a/laHUs KOHTPOJIbHON pabOThl TOJIKHBI
OBITH BBIIIOJHEHBI aKKypaTHO, MOCJIEI0BATENIbHO, 0OOCHOBAHUE PEIICHUS U OTBET 00s3aTeNbHbI B
KOKIOM 3anaHuu. llpu BBINOTHEHHMM KOHTPOJBHBIX pPA0OT HE JOMYCKAeTCsl HCIOJIb30BaHUE
MOOWJIBHBIX YCTPOUCTB U T'aJ’KETOB.

IIpy NOArOoTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT [OJDKEH IIOBTOPHO HW3YYHTH
KOHCIIEKTBl JICKIMA W PEKOMEHJOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIBHYIO JIUTEPATYPY,
IIPOCMOTPETh PEIICHUS OCHOBHBIX 3a/lad, PEIMEHHBIX CAMOCTOSTEIBHO M Ha IPAKTHYECKHUX
3aHATUAX, @ TAKXKE COCTABUTh IIMCbMEHHBIE OTBETHI HA BCE BOIIPOCHI, BHIHECEHHBIC HA 3a4ET.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

3 OIIK-1 ) KontponbHas padota 1 o reme )
Juddepennnansapie ypaBHEHHS

3 OIIK-1 KOH{pOJ‘IBHa}I pabora 2 no"TeMe

KpatHble unTerpansl
3 OIIK-1 Kontposbnas padora 3 o reme "Pspr’”
KonTponbnas padora 4 o reme " Teopus
3 OIlK-1 BEPOSATHOCTEW U MaTeMaTHyecKas
CTaTUCTUKA'
3 OIIK-1 Bomnpocs! k sk3ameny NeNe 1-67
3 OI1K-1 Wrorosoe Tectupoanue uepes LT

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KouTpoabHas padora 1 no teme "/Iuddepenuuanbubie ypapHenus'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosbie npuMepsbI 3aaHUH

Bapmuanr 1
XZ
1. xy=y+—;
2. y'+yctgx= COsX;
3. xy'=y'+1,
4. y'+4y'=3-x;
e2x
5. y'-4y'+4y=—
X

Bapmuanr 2

2 2
1y =21

2X

npu Y1) =0;
2. Y +y=\y-x
3. 2y =1+y%
4. y"+2y' +y=2e";
5 y'+4y=
C0S2X

Bapuanr 3
1. y’ — _u :

x+2y’




y’+X:In x+1;
X X
3. ¥y (y-D=2(y")%,
npu y(1)=2,y'(1) =-%
4. y"-2y"+10y =sin 3x;

2.

=X

5. y"+2y’+y:e—2
X

Bapuant 4

1. y'+2\ﬁ—y:0,
X X

npuy(1) =0;
2. y+ Yoy
X
3. yyn + yrZ — y/3;
4. y"+y' —2y=8sin 2x;
—3x

5. y”+6y’+9y=e—-
X

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KontponbHast pabota 1 BbINOJNIHAETCS CTYAEHTaMHU Ha INPAKTUYECKOM 3aHATUU 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCSA 2 yaca. [Ipy BBIOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
M0JIb30BAaThC OyMa)KHBIMU HOCHUTENSIMU HH(pOpMaluu (KOHCHEKTaMHU JIEKIUH M NpPaKTUYECKUX
3aHATUH, CHOPAaBOYHBIMU MaTepUaliaM, Yy4eOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurtepuu onenku:
KontponbHas paboTa cogepXuT 5 3afaHui, Kaka0€e 3a/laHue OlIeHUBaeTCs B 5 0aIoB.
5 0ajuIoB BBICTABISIETCS CTYACHTY, €CIIH 33J]JaHNE BBITIOJIHEHO B MOJTHOM 00BEME;
4 Gasnta BBICTaBIISIETCS CTY/IEHTY, €CIIH 3a/laHie BBIOJIHEHO B 00bEMe oT 80 % u BbIIIE;
3 Gasuta BBICTABISIETCS] CTYICHTY, €CIIH 3a/laHKE BBITTOIHEHO B 00BEMe oT 60 % 1m0 79 %
2 Gajuia BBICTABIIAETCS CTYJIEHTY, €CIIM 33aJJaHHe BhINOIHEHO B 00bEMe 0T 40 % 110 59 %
1 Gasn BeICTABIsETCS CTY/ACHTY, €CIIH 33JaHK€ BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 3aJJaHHUE BBIIIOJHEHO B 00bEéMe MeHee 19 %.

7.2.2. KoarpoabHas padora 2 o teme '"'Kparabie uHTEerpajin’

(Haumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsbl 3a1aHU
Bapmuanr 1.
1. Tloctpouts 007aCTh HHTEIPUPOBAHUS, U3MEHUTH TOPSIIOK HHTEIPUPOBAHUS B MHTErpaJIe:
2 Jaxx?
fax [ fxy)ay.
0

X

2. BeraucnuTh ” xsin (x+y) dxdy, ecnmu D: 0<x< m, 0<y< w/2;
D
3. [IpeoOpa3oBath K NOJSIPHBIM KOOPJHHATAM U BBIYHCIIATH:

.[.[ \/m dx dy, rae D-— KpyT: XZ + y2 < ax;

D

4. Haittu maccy mnactuHku D, eciu mIoTHOCT L = % xX2+2y nu D:y?=2x, x=2, y=0.



5. HaiiTu KOOpMHATHI IEHTPA TSHKECTH OJHOPOAHOM (PUTYpPBI, OTpaHUYCHHOM JTMHUSMU:
r=a(l+cose)

Bapuanr 2

1. ITocTpouth 007aCTh UHTETPUPOBAHMS, U3MEHUTDH MOPSAAOK WHTETPUPOBAHUS B MHTETpale:

-1 0
[dy [ f(xy)dx.
-2 —\J2+y

2. BeIuucauTh ” cos (X+y)dxdy; ecnmu D:x=0,y=m, y =X
D

3. IIpeoOpazoBath K MOJIIPHBIM KOOPJMHATAM U BBIUUCIHUTD
J.J' efdxdy, ecim D: X°+y?>=4x,y+x >0.

D
4. Haiitu Maccy maacTunku D, eciu mmoTHOCTh L =7X%+ Y,

D: y2 =4x, x=1,y=0

5. HaiiTu koopanHaThI EHTPa TSKECTU OJHOPOAHON (UTYPBI, OTPaHUYCHHOMN JIMHUAMU
r=(1-cos ¢)

Bapuant 3

1. ITocTpouTth 007aCTh MHTETPUPOBAHUS, U3MEHHUTD MOPSAAOK WHTETPUPOBAHUS B MHTETpAJe:

1 1
Jdy [f0ayydy.
0 2

X< —

2. BBIUHCITUTE “ (x+2y)dxdy, ecuD: y2=x+4, x=5;
D

3 IIpeoOpa3oBaTh K MOISIPHBIM KOOPIAUHATAM M BBIYUCIUTh
H (y +1) dx dy, ecn D: X2+ y?=y ;
D
4. Haiitu maccy muactunku D, ecnu miioTHOCTD L = 5X? + y, D: y2 =4x, x=1,y=0.
5. HaiiTu KoopAMHATHI LIEHTPA TSHKECTH OJHOPOAHOM (UTypbl, OrpaHUUEHHON JIMHUAMH I =
a(l-sing).

Bapmuanr 4
1. TlocTtpouTth 0651aCTH UHTETPUPOBAHUS, U3MEHUTD MOPSAJIOK UHTETPUPOBAHUS B UHTErpaJie:
vy

j.dy J' f(x, y) dx.

2. BeraucnuTh ” xdxdy, ecmuD: y+x>2, x2+y? = 2y,
D
3 [IpeoOpa3oBath K MOJISIPHBIM KOOPAUHATAM U BBIYHCIHUTD

“ (x +1) dx dy, ecu D: X2+ y2=x;
D

4. Haittu Maccy mnactuaku D, ecou mmotHOCTs |1 =X + 3y?, D:x?=2y,x<0,y=2
5. HaiiTu koopAMHATHI LIEHTpA TSHKECTU OJHOPOAHOM (DUTYpPBI, OTPAHUYEHHON JTUHUSAMH [ =
a(l+sing ).

KpaTKOC OIMMCAHUE U PEIJIAMEHT BBINMOJTHCHUSA
KonTponpHast pabota 2 BBIMONHSAETCS CTYACHTaMH Ha MPAKTUYECKOM 3aHATHU 7, Ha
BBINTOJIHEHHE paOOTHl OTBOAMTCS 2 4yaca. [Ipu BHIOJTHEHUH KOHTPOJIBHON pabOThI CTYACHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HMH(pOpMauy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATUH, CIOPABOYHBIMU MaTepHalaMH, YYeOHUKAMH, YYEOHO-METOAMYECKUMU IOCOOHSIMU).
3arpenieHo moiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.



Kpurepun onenku:

KonTponbhas paboTa cogepkuT 5 3aaHuii, KaxKa0e 3aJaHie OlEeHUBAeTCs B 5 6aIUIOB.

5 GaIOB BBICTABIISIETCS CTYICHTY, €CJIH 33JIaHUE BBIIIOJIHEHO B TIOJTHOM 00BEME;

4 Gana BBICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKE BBITIOJIHEHO B 00bEMe oT 80 % U BhIlIIE;

3 Oayuia BBICTABISIETCS CTY/ACHTY, €CJIH 3a/IaHKe BBITIOJTHEHO B 00BEMeE oT 60 % 10 79 %

2 Gajuta BBICTABIIACTCS CTYACHTY, €CJIH 3aJJaHue BBITIOJIHEHO B 00bEMe oT 40 % 110 59 %

1 Gast BbICTABIISIETCSl CTY/ICHTY, €CIIH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 GayIoB BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/laHKe BBIMOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonrpoJjbHas padora 3 o reme "Psaabr’’
(HaumenosaHue OYEeHOUHO20 CPedCcmea)

Tunosbie npuMepsbI 3aaHUH

Bapuant 1
1. UccnenoBaTh Ha CXOQUMOCTD

2
- (3n + 2)| = (n+2
a) ; 0)
Z nz; 3n-1
2. OnpeneJme HHTCPBAJI CXOJAUMOCTH psaaa U UCCIICA0BAThL €0 CXOAUMOCTDb Ha I'paHUIIAX:

< n+1 n ~ n n
1) zl—“y(xw) ;2)21“10 x";

3. Boraucauth npubImKeHHO 3HaueHHe QYHKIMN ¢ yKa3anHOU TouHocThio 1N X 10 0.0001
0.1

4. Beruucautsk ¢ TouHocthio 40 0,001 J. e dx
0
5. PaznoxuTts B psin Oypbe Ha 3alaHHOM HUHTEpBaie (HYHKITUIO
f(x)=x?+2 na(-1,1)

Bapmuanr 2
1. UccnenoBats Ha CXOOUMOCTH

Z(n+1)” 5) i( n+l ) ’

n+l

2. OnpeaeJmTL WHTEPBAJ CXOAUMOCTH PsJia U UCCIIEIOBATh €r0 CXOAMMOCTh Ha TpaHUIlaX:

1) Z—x 2)2( D s

nl

3. Berancauts HpI/IGJ'II/I)KeHHO 3HaueHue GYHKIMIA ¢ ykasaHHOM TounocThio  SiN16° 10 0.0001
0.1

4. Berancnuth ¢ To4HOCTHIO 70 0,001 jsin( 100x> )dx

5. Paznoxuts B psin @ypbe Ha 3alaHHOM UHTEpBalie (YHKIUIO
—Lnpu...— 7 <x<0,

f(x)=

Lnpu.0<x <,

Bapuant 3
1. UccnemoBars Ha CXOI[I/IMOCTB

10"2n! 2n—1
Y z (2n!) ’ 2(3 +1j




2. Onpez[eJme UHTEPBaJl CXOJUMOCTH Psjia U UCCIICI0BATh €r0 CXOMMOCTh Ha TPaHUIAX:
1) Z (x+2) Z)Zn'x

3. BbluuciuTh npuOMIKEHHO 3HaveHHe (YHKIUH ¢ yKa3aHHOW TOYHOCThIO  +/1,004 1o
0,0001

0,1 27
l-e
4. Beruucauth ¢ TouHocthio 40 0,001 j—dx
X

5. Pa3noxuts B psag Pypwe Ha 3aganHoM uHTepBane pynkuuo f(X)= npu 0 <x<2m

Bapuanr 4
1. UccnenoBarh Ha CXOAUMOCTb

0 3)’[
2) Z(2n+1)ln (2n+1) 0 z(2 +1)"
2. OHpeIleJII/ITI) I/IHTepBaJI CXOOUMOCTH p?[IIa 1 UCCJICA0BATH €0 CXOOAUMOCTHh Ha FpaHI/IIIaXZ
2 2\ 0
z (3}’l )(x ?) ’2)2(1/1 _ 1)3/171 xnfl
= (n+1)?2" p

3. BI)IIII/ICJII/ITL NpUOMIKEHHO 3HAaYeHHe (GyHKIUH ¢ ykazaHHOW TouHocThio  sin 10° mo
0.0001

4. Beraucauth ¢ TouHocThio 10 0,001 J.

o N27 +x°

5. PaznoxuTts B psin Oyphe Ha 3alaHHOM HUHTEpBaie (HYHKITUIO

2,npu..0 <x <1
fx)= Ha (0,2)

x,npu...1<x <2

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabota 3 BBINOJHSETCS CTYACHTAMH Ha MpakTHYeckoM 3aHsATHM 11, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 Yaca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
HOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMalMM (KOHCIEKTaMHU JIEKUUH M MPaKTHYECKHX
3aHATHH, CHOPAaBOYHBIMU MaTepualaMy, ydyeOHHKaMHu, Yy4eOHO-METOAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenku:

KoHTponbHast paboTa COAEpKUT 5 3aaHui, KaXK0€ 3a/IaHNE OIIEHUBAETCS B 5 0aIoB.

5 6ayI0B BBICTABISIETCS CTYJCHTY, €CJIM 3aJlaHHE BBHIIIOJHEHO B MIOJHOM 00BEME;

4 Gansa BeICTABISI€TCS CTY/ACHTY, €CJIH 33/1aHH€ BBINIOJHEHO B 00bEMe 0T 80 % U BhILIE;

3 Gasuta BBICTABIISIETCS CTYIEHTY, €CIIM 3a/laHie BBINOIHEHO B 00bEMe oT 60 % 110 79 %

2 OaJiia BBICTABJISETCS CTYJICHTY, €CIIH 3a/IaHue BRIMTOTHEHO B 006EMe oT 40 % 10 59 %

1 Gasnt BbICTaBIISIETCS CTY/ACHTY, €CITH 3a/laHue BBIIOIHEHO B 00bEMe oT 20 % 10 39 %
0 6ayIoB BBICTABIISIETCS CTY/IEHTY, €CIIM 3a/laHHE BHINOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KonTpoJjbHas padora 4 o reme

"Teopusi BepoATHOCTEH M MaTeMaTHYeCcKasi CTATHCTHKA''
(HaumeHOBaHUE OYEHOYHO20 CPedCcmea)




Tunossle npuMepsl 3a1aHUI

Bapmuanr 1

1. K onacHomy neperpeBy aBUratesns IpuBOJAT 1eeKTsl: A3 — HEeUCIpaBHOCTh TEPMOCTATA,

A2 — nmonrekaHue BOJbI U3 paguaropa, Al — 60bIIOe OTI0KEHHE CI0S HAKHUITA HA CTEHKAX.
Ornucatb cOObITHS:

B — Hu ogHOTO NedexTa Bo BpeMst paboThl apuratens; C — TOIBKO OUH Ae(eKT;

I — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Ob1 0quH AeEKT;

VY — xot4 651 1Ba nedekra; K — He 6onee AByX 1e(eKTOB.

2. B suBape BA3 otrpy3un M aBromobmierr mapku 0101 u N aBTomoOuneit mapku 0111.
[Tony4yena mHpOpPMALUS O TOM, YTO B IYTH CJEIOBaHUSA MOBPEKICHHI 1Ba aBToMoOMis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MAPOK?

3. B nmorepee 100 OuneroB, cpeay HUX OAWH BBHIUTPHII B 50 py6., 3 BemMrpeima mo 25.,6
Borpeimiet mo 10 py6., u 15 Bemrpeimeid mo 3 py6. Hekro mokymaer onuu Ouner. Haiitu
BEPOSATHOCTD:

a) BBIMTpATh HEe MeHee 25 pyo.;

0) BeIUrpaTh He Ooee 25 pyo.

4. TlepBoe opynue 4-opyauiiHON Oarapew MPUCTPENSHO TaK, YTO BEPOSTHOCTH MOIMAJaHUS
paBHa 0,3; ocTajibHbIE TPU OpPYAUsS COOTBETCTBEHHO BEpOATHOCTH nonananus 0,2. s mopaxeHus
[EeNMU JOCTAaTOYHO OJHOrO MomafaHus. J[Ba opyausi Mpou3BENIM OJHOBPEMEHHO MO BBICTpENy, B
pe3yabTaTe 4ero 1eib Obuia nmopaxena, HalTi BEpoATHOCTB TOTO, YTO TIEPBOE OPYIUE CTPEIISIIO.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 371eMEHTOB. OTKa3bl AJIEMEHTOB 3a
HEKOTOpO€e BpeMs T HE3aBUCUMBI, a X BEPOATHOCTH PaBHBLI cOOTBETCTBEHHO P, P, P,. Haitn

3aKOH paCHpeeICHHs, MaTeMaTH4YeCKOe OXKHJAaHWUE, MOJY, IUCIEPCHI0 YHCIa HEOTKA3aBIIHX
anemeHToB. [loctpouts ¢yHkIMIO pacnpenenenus. OnpeaenuTs BEPOSITHOCTH TOTO, YTO
OTKa3aBIIMX dJIeMeHToB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n =2,

Bapmuanr 2

1. Hlaxmatuct urpaer Tpu naptuu. Paccmotpum coObitusi: A1 — BbIMTpaTh Y NMPOTHUBHHUKA
NEPBYIO MapTHIO; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPATh y NPOTHBHHKA
TPETHIO MMAPTHIO.

Onwucare coObITHs: B — He BeIMrpaTh HU 0HOM naptuu; C — BHIUTPATh TOJIBKO OJIHY HApTHIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeMrparh Tonbko aBe nmaptun; @ — BBIUTPATh XOTS Obl
onHy naptuto; K — BeIUrpath XoTs OBl 1BE MapTUH.

2. 13 50 BompocoB ctyaeHT Bblyuni 40. KakoBa BEpOsSTHOCTb, UTO €My JOCTaHETCSI OMIIET ¢
2-Ms U3BECTHBIMH Botipocamu. (B Ouiere 2 Bormpoca).

3. Urpa «CriopTiioTo» npeaycMaTpyuBaeT NOTHBIN BBIMTPHIII IPU OTrabIBAaHUU 6 HOMEPOB U3
49. OnpenenuTs BEPOATHOCTD MTOJHOTO BBIMTPBIIIA IIPH 3aIIOJIHEHUH OJHOW KapTOUYKH.

4. Ctpenok A mopakaeT MHUILIEHb NP HEKOTOPBIX YCIOBUSAX CTPEIbObI ¢ BeposTHOCThIO P1 =
0,16, ctpenok B — ¢ BeposarHocThIO P2 = 0,5, ctpenok C — ¢ BepositTHOCTEIO P3 — 0,4. Ctpenku nanm
3aJIl 10 MUILEHU, U JBE IyJU MONalIu B 1enb. YTo BepodTHee — nonan crpeiaok C B MULIEHb WU
HeT?

5. Tlocne nauTENbHOM AKCIUTyaTalliM TEXHUYECKOTO YCTPOMCTBA MPOBEPSAETCS MCIPABHOCTD
TPEX OJHOTUIHBIX Y3JIOB 3TOTO YCTpPOHCTBa. BeposTHOCTH 00HApy)UTh y3en HeucnpaBHbM 0,4. X
— YHCJI0 HEUCIIPABHBIX Y3JI0B.

Bapuant 3

1. CtyneHT cman B ceccuto 3 3k3ameHa. Paccmorpum coOwitusi: Al — OoTIUYHAS OLIEHKA Ha
MEPBOM 3K3aMeHe; A2 — OTJIMYHAs OIlEHKa Ha BTOPOM »JK3aMeHe; A3 — OTJMYHas OIeHKa Ha
TPETHEM HK3aMEHE.



Omnwucare coObITHs: B — ceccuro cnan 6e3 oTM4HbIX o1eHoK; C — Ha OTIMYHO CAAJT TOJIBKO
OJMH 3K3aMeH; /[ — Ha OTIMYHO CIaHbl BCE 3K3aMeHbl; E — Ha OTIIMYHO COaHbl TOJBKO JBa
sKk3aMeHa; I' — Ha OTIMYHO claH XOoTs Obl OAMH 3k3amMeH; @ — Ha OTIMYHO CHOaHbl XOTS OBl J1Ba
9K3aMEHA.

2. Jlns OecnpensTCTBEHHOTO MOJIeTa HaJ TEePPUTOPHUEH, caMoJjeT, MPHOMKasICh K HEW,
MO/AET MO PaJro MapOJbHYIO0 KOJAOBYIO I'PYIITY, COCTOSIIYIO U3 HECKOJIBKUX TOYeK U Tupe. Haiitu
BEPOATHOCTb TOT'O, YTO PATUCT, HE 3HAIOLIUI MAapOIbHYIO IPYIILY, YraJbIBacT €€, IepeaaB KaKyko-
HUOYIb TPYIITY HAayraJ, €CIIU YUCIO0 KOJAOBBIX 3JIEMEHTOB (TOUEK U TUPE) B IpymIe 5.

3. 3amok umeer 4 aucka no 10 uudp (0, 1, 2, ... 9). KakoBa BepoSATHOCTh OTKPBITH KaMepy

4. B nByX ypHax UMEIOTCS YE€pHBIC U Oeble IMaphl; B IEPBOM ypHE — 3 O€mbIX, 4 YEPHBIX; BO
BTOpOil — 5 Oenbix, 3 yepHbIX. V3 miepBoli ypHBI Haygady OepyT JBa I1apa, ©3 BTOPOH — OJUH IIap.
OTW TpW 1Iapa MOMEIIAIT B TPeThi0 ypHY. M3 TpeThel ypHBI BbBIHMMAIOT OJIUH Inap. Haitu
BEPOSATHOCTH TOTO, YTO OH OCJIBIH.

5. TlpousBoautcs cTpenbba MO HEKOTOPOW IleMM 1O MEepBOro momagaHus. BeposTHOCTH
NOMAIaHuUs [IPU KaXKJO0M BBICTpEJie 0JlnHaKoBa U paBHa 0,7. X — 4KCIIO BBICTPENIOB, €CIH B 000iMe
4 matpoHa.

ITocTpouTh psil U MHOTOYT'OJIBHUK PACIIPEICIICHUS CIIy4aiiHOW BEJIMUMHBI X.

Haiitu uncnossie xapakrepuctuku M(X), A(X), o (X).

Hanwucars ¢pyukuio pacupeaencaust F(X) 1 mocTpouTh ee rpaduk.

Beranciuts P(/X — M(X)/<1).

Bapuanr 4

1. TlpousBeneH 3amep auameTpa y TpeX BaJMKOB. Paccmorpum coObitmsi: Al — momHA
JyaMeTpa IEepBOTr0 BaJlUKa YIOBJIETBOPSET JONycKaM; A2 — JjIuHA JUaMeTpa BTOPOrO BallMKa
YIIOBJIETBOPSIET OMycKaM; A3 — IJMHA IMaMeTpa TPEThETO BAJIMKA yJIOBIETBOPSIET JOITYCKaM.

Omnwucatre coObITUsA: B — nuamerp Bcex BaJIMKOB HE yIOBIETBOPSIOT JomyckaM; C — TOJBKO Y
OJIHOTO BaJMKa JWaMEeTp YAOBJIETBOpsieT jaomyckam; J[ — nuameTp TOJNBKO y JBYX BaJMKOB
YIOBJIETBOPSET AonyckaM; E — auaMerp Bcex BaJIMKOB yIOBJIETBOPSET aomnyckam; I' — nuamerp no
KpallHe Mepe OJIHOTO BajMKa yAOBJIETBOpseT aomyckaMm; K — numamerp mo kpaiHeW Mepe AByX
BaJIMKOB YJIOBJIETBOPSET JOIIYCKaM.

2. YyacTHUKOB MaTematuyeckoil omumnuansl (100 yen.) MmeTogoM >kepeObeBKU pa30omiii Ha
JB€ TPYIIBl W paccailyii IO pa3HbIM ayauTopusM. KakoBa BEpOATHOCTb TOTO, YTO JBOE
MPETEHICHTOB Ha IIEPBOE MECTO OKAXKYTCS B PA3HBIX ayIUTOPUSX?

3. Ha nsatu kaproukax Hamucath OykBel A, A, K, H, V. KakoBa BeposiTHOCTh, 4TO TpU
CIIy4aifHOM pacIoJIO)KeHUH KapTouek B psijl, moaydutcs ciioBo « HAYKA»?

4. JIBa naTyMKa IOCHUIAIOT CUTHANBI B OOIIMH CHUTHANl CBSI3M, NPUYEM YHCIO CUTHAJIOB
IIEPBOTO M BTOPOrO JAAaT4YHMKA OTHOCATCS Kak 3:2. BeposATHOCTh MOIYYUTh UCKAKEHHBIA CUTHAN OT
nepsoro aatuuka 0,05, ot Broporo — 0,06. KakoBa BepOsSTHOCTb TOTO, YTO HayJauy BbIOpaHHBIN U3
o0111ero KaHajla HCKaKEHHBIH CUTHAJ ITOCIaH MEePBBIM JTaTYUKOM.

5. UcnbiTyemblil mpubOp COCTOUT U3 TPEX MAJIOHAJAECKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 3a

HEKOTOpoe BpeMs T HE3aBUCHMBI, a UX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P, P,, P,. Haiitn

3aKOH pachpe/ieieHus, MaTeMaTH4eCKoe OXXKHMJaHWEe, MOJY, IUCIEPCHUI0 YHCIa HEOTKa3aBIIMX
aeMeHToB. Iloctponuth (GyHKIMIO pacnpenencaus, OnpenenuTh BEpPOATHOCTH TOTO, YTO
OTKa3aBIINX 3JIEMEHTOB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHSA
KontponbHas pabota 4 BBINOJHAETCS CTYAEHTAMHU HAa TPAKTHYSCKOM 3aHATHU 17, Ha
BBITOJIHEHHE pabOThl OTBOAMUTCA 2 yaca. [Ipu BHIOTHEHUH KOHTPOJILHOU pabOTHI CTYACHTHI MOTYT
MOJTb30BAThCsl OyMa)KHBIMH HOCHTEIISIMH MH(OpManuy (KOHCIIEKTAMH JIEKIUH W TPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, YYeOHHKaMH, YYeOHO-METOAMUYECKUMH MOCOOUSMHU).
3anpereHo moyIb30BaThCsl MOOMIIBHBIMH YCTPOMCTBAMHU M T'a/DKETaMU.



Kpurepum oueHku:

KontponbHas pabota COAEpXUT S5 3aaHni, KaKI0€ 3a/laHue OIICHUBACTCS B 5 OaIOB.

5 6ayI0B BBICTABIISIETCS CTYJIEHTY, €CJIM 3a/JaHUE BBIIIOJIHEHO B IIOJHOM 00BEME;

4 Gaya BBICTABIISIETCS CTY/ICHTY, €CJIH 3a/1aHKUE BBITIONHEHO B 00bEMe oT 80 % U BhIIIIE;

3 Oaia BeICTABISIETCS CTY/ACHTY, €CJIH 33/1aHKe BBIIOJHEHO B 00BEMe oT 60 % 10 79 %

2 Gajuia BBICTABIIACTCS CTYJICHTY, €CIIH 3aJJaHHe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %

1 Gas BeICTaBIsIETCS CTY/ACHTY, €CIIH 33JlaHKe BbIOJIHEHO B 00bEMe oT 20 % 10 39 %
(0 OasyuI0B BBICTABIISICTCS CTYACHTY, €CJIU 3aJJaHUE BBITIOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UTOroBoe TeCTHPOBAHUE
(HaumeHno8aHUe OYEHOUHO20 CPeOCmEa)

Tunosbie npuMepsbI 3aaHUH

Moayas 9. {u¢p¢epeHunanbHbie YypAaBHEHHS

1. Obmee pemenne quddepeHnransHOro ypaBuenus Xy'—y =0 umeer BUI
o y*+x*=c’
©y=Cx
o y=x’+C
1

o y=Ce*

N

. O6mee pemenne auddepeHnuansHoro ypapaenus 3+ Yy~ + YyY'v1-x* =0 umeer Bux
o y=x*+C

o 1+£=C

Xy
oy=tglx+C)—x
© arcsinx = —\/3+y2+C

3. Oobwee peutenue auddepeHunansHoro ypasHenus Yy'+Xx =0 nmeer Buj
o y=Cx

o arcsin x=—/3+y* +C
® y*+x*=C?
o y=C(x*-1)

4. O6mee pemenne nuddepeHnuanbHoro ypapaenus Yy'—2X =0 uMeer BUI
®© y=x*+C
o y=C(x*-1)

o y:Ce72

o —+£:C
X
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. Obmiee pemenne nuddepeHnnanbHOro ypaBHeHus X + Xy+ Y'(y + xy) =0 umeer Bua
1 1

o —+—=C

Xy
oy=tglx+C)—x
o y=C(x*-1)

Ox+y=mCx+1Dy+1)

6. O6uee pemenre quddepennuanpHoro ypapaenus (x° —1)y'—2xy =0 umeer Buj
o y=tglx+C)—x

® y=C(x*-1)

o y=Ce*

o —+£:C
Xy

7. Ob6mee pemenue quddepeHInalIbHOTO YpaBHEHH Xzy'+y =0 umeer BUj
-1

® y=Ce”

o arcsin x=—/3+y* +C

o X+y=IC(x+1)(y+1)
o y=C(x*-1)

Mopayas 10. KpaTHble HHTerpaJbl
1. JIBoiiHO# MHTETpal B MOJSAPHBIX KoopauHartax ot ¢pyHkuuu f(r,p) mo obnactu D umeer Bua

[[ f(r.p)rdrdg

[[ £(r. p)pdgr

D

[[ f(r.p)drdg

D

[[ 1 (r.p)redrde

D

2. Ha obnactu D B mnockoctn XOY 3amana ¢ynkius f(x,y)>0, Torma H f (X, y)dxdy
D

BBIPAXKACT
O0BéMm Tena, moa rpadukom dyakuuu z=f(X,y) Hax obmacteio D
Maccy ob6nactu D, ecniu cuutath, uro f(X,y) ecTh IIIOTHOCTD BeliecTBa Ha obact D
[Tnomans moBepxHocTH rpaduka dpyukiwu z=Ff(X,y) Hag obnactero D
[Tnomane obmactu D

3. C moMoIipIo IBOIMHOTO HHTETpalIa MOKHO HaXOHUTh

M Tlnormanu miockux Guryp

M O6BEM TpEXMEPHOTO TENIA

O ITnomaas MOBEpXHOCTH TPEXMEPHOTO TeJia

O Maccy TpéxmepHoro Tena

M Cpentice 3HaueHne GyHKIMH [BYX IEPEMEHHBIX HA 00JIACTH €€ 3a/IaHusI
4. C moMouipto TBOMHOTO HHTErpajia MOKHO HaXOJIUTh



M Maccy miockoii IiiacTuHbl

M KoopauHaThl IEHTpa Macc IIOCKOM IIACTHHBI
M IInomans mIocKoi MIacTHHBI

O Maccy TpéxmepHoOro Tena

M O6BEM TpEXMEPHOTO TENA

2 a2

j'dx j xdy
5. IloBTOpHbIl UHTErpan ° X paBeH
OtBer

I I cos(x + y )dxdy
6. Eciu o6nacte D orpanmuena muausimu: x =0, y=T,  y=x,T0 D paBeH
© -2
o 2
o1
2

-0.5

jdx Tf (x, y)dy

7. I3MeHUTh TTOPSIIOK MHTETPUPOBAHUS IS © 2x
0.5y 6

dy j f(x, y)dx + j dysjyf (X, y)dx

l
fdy jyf (x, y)dx + fdy jyf (x, y)dx
jdy jyf (x, y)dx

!

2y

6-y
dy j f(x, y)dx

2y

Moayas 11. Psaabi

=

- 1 .
K KakoMy THIly OTHOCHUTCS JAQHHBIN P 3z + Z - iz(l— (-1)")cosnx +—(=1)"*sin nx
n

n=1
O 3HAKONEPEMEHHBIN Ps
O 3HAKOMOJIOKUTEJIbHBIN PsIJL
O (pyHKIIMOHANBHBIN psin
O CTENEHHOM P
© psan Oypoe

2. B psn ®@ypbe paznararorcsi GyHKINH, OTTUCHIBAIOIINE . ..
O JHOOBIE MPOIIECCHI

® nepuoanYecKue MPOIEeCcCh

O MaTeMaTU4eCKHe MpOIEeCcCh

O HEeNepUuoINYECKUE MPOIIECCh

O OHMOJIOTHYECKHE TIPOIECCHI



3. HOJ'II:SYHCI) HGO6XO,Z[I/IM;I>IManI/I3HaKOM CXOOUMOCTH OTBETHUTH HA BOIIPOC O CXOAUMOCTH HUJIN

PacxoauMOCTH psiaa ng N+2

© psa pacxomuTcs;
O PpAI CXOAUTCS,
O BOIPOC O CXOJUMOCTH OCTAETCS OTKPBITHIM;

0 3n—1

4, I/ICCHC,I[OBaTB Ha CXOAUMOCTD psa -
le 2"1(2n-1)

@ pAd PaCXOdUTCA

O pAa CXOOUTCA

O BOIIPOC 0 CXOAUMOCTH OCTACTCA OTKPBIThIM

Moayasb 12. Teopusi BepOSITHOCTEH H MATEMATHYECKAasi CTATUCTHKA

1. CO6BITI/I$[ Ha3bIBAKOTCA HEC3ABUCHUMBIMU C€CJIN
o p(AB)=p(A)/p(B)
o p(AB)=p(A)+p(B)
®© p(AB)=p(A)p(B)

2. quy paBHA BCPOATHOCTH HCBO3MOXKHOI'O COOBITHSA
=0

3. CoObITHst A ¥ B Ha3BIBAaIOTCS HECOBMECTHEIMH, €CIIU
o p(AB)=1
o p(AB)=p(A)+p(B)
o p(AB)=p(A)p(B)
©® p(AB)=0

4. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok aenaer 190 craBok. [1o xakoi
q)OpMy.]'[C MOKHO BBIYHUCIINTE BEPOATHOCTb TOT'O, YTO OH BBIMI'PACT HC MCHEC 5 pas

©® pacnpenenenus [lyaccona
o ¢yukuuu Jlannaca O(x)

O Hajo cocuuTarts no opmyine bepHyiu, acumnroTHueckue GopMyIbsl AaxyT OONBIIYIO
OILINOKY.

O IUIOTHOCTH HOPMAJIBHOTO PacIpeIeIeHUs

© BeposTHOCTh CyMMBI JIFOOBIX CITy4allHBIX cOOBITHI A U B Bbuucnsercs no gopmyie

o p(A+tB)=p(A)+p(B)

o P(A+B)=p(A)+p(B)-2p(AB)

o p(A+B)=p(AB)

® p(A+B)=p(A)+p((B)-p(AB)

©®© BeposiTHOCTH BBIMTpaTh B KOCTH paBHa 1/6. Urpok nemaer 120 craBok. 1o kako#t Gpopmyie
MO’KHO BBIYUCIIUTbh BEPOATHOCTh TOT'0, YTO YMCIIO BBIUTPBIIIEH HE OyaeT MeHble 15

o pacnpenenenneM Ilyaccona

o nokanbpHOU popmyioit Myaspa-Jlamnaca

O HaJ0 cocuuTaTh 1o Gopmyne beprnynu

©® unTerpanbHOii hopmyioit Myaspa-Jlamiaca



© IIpousBoaMTCS N HE3ABHCUMBIX UCTIBITAHHMN, B KOTOPBIX BEPOSTHOCTh HACTYILICHUS COOBITUS
A paBHa p. BeposTHoCTb TOT0, 4TO COOBITHE A HAaCTyNUT M pa3

o BeHcIAeTcs mo popmyse baiieca

o pasHa p(1-p)

©® Boruucisercs o Gopmyse bepayu

o BeUHUCIAeTcs o Gopmyne Myaspa-Jlamraca

®© AOGoHeHT 3a0bL1 MoCieIHIoW U Py HOMepa TeiedoHa U TOITOMY HabupaeT e€ Hayra.
Onpenenutb BEpOSITHOCT TOTO, UTO €My NMPUAETCS 3BOHUTH He OoJiee yeM B 3 mecTa.

= 0,3

= 0.3

®© AOGoHeHT 3a0bL1 nocieanue 2 mudpsl TeneOHHOT0 HOMEpa, HO IOMHUT, YTO OHH Pa3InYHbI
1 00pa3yroT ABy3HayHOE uncio, MeHbIee 30. C yueToM 3TOoro oH Habupaet Hayraja 2 HuQpbL.
Haiiti BeposiTHOCTH TOTO, YTO 3TO OYAYT HYXKHBIC IU(PBI. OTBET OKPYIIIUTE O THICSYHBIX.

= 0,037

= 0.037

© Pebenok umeet Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, Y. BepostHocTh TOTO, 4TO
pebeHok cobeper n3 KyOMKoB CJIoBO "Kykia'paBHa. OTBET OKPYTIIUTE IO THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJIst OTPULIATENEHBIX CITYYaliHBIX BEJTMYNH

C) BepHa TOJBKO JUIsI MOJIOKUTEIBHBIX CITy4aifHBIX BETMUUH X
D) BepHa

12. 1ana BeiOOpka o0bema N: X1, X2, ..., Xn . ECIIM KaXIbIil 2JIEMEHT BHIOOPKH yBEIIUYUTH B 5

pas, To BeIOOpOoUHOE cpearee X
A) Bo3pacTeT B 5 pa3 i BEIGOpOUHAs AUcTiepcus S 2 Bo3pacTeT B 5 pas
B) Bo3pacTer B 5 pas, a BeIGOpouHas aucrepcust S 2 yenmuuutes B 25 pas
C) Bo3pacreT B 5 pa3, a BEIOOpOYHAsS TUCTIEPCHST HE U3MEHUTCS
D) BospacTer B 25 pas, a BHIGOpouHas aucniepcus S 2yBenuuures B 5 pas

13. ABromammHa mpunuia U3 MuHcka B MoruneB co ckopocTtbio 40 KM/4 M cpasy ke
noBepHyJia oopaTHo. CKOpoCTh ee Ha oOpaTHOM myTH Obla Ha 20 kM Gosbmre. CpeaHsisi CKOPOCTh
aBTOMOOWJIS paBHA

A) 50 km/g9 C) 60 xkm/u

B) 100 xm/g4 D) 40 xm/4

14. TInotHOCTH pactpenenenus f(x) MoxxHo HaifTi o pyHkMM pacnpenenenus F(x) no popmyse
A) f(x)=F(x) ) f(x)=F(x)
B) f(x)= jF(t)dt p) f(x)= [F(tht

15. Jns 2-X HOpMaJIbHBIX HE3aBUCHUMBIX BEJIMYMH C OJMHAKOBBIMHU JUCIEPCUSIMU MOTYYECHBI

BEIGOPKH 00BeMa Ny =42 1 Ny=20 ¢ TakuMu XapakTepuctukamu: X =64, S 2 =16, Y =59, S, 2
= 25. IIpu ypoBHe 3HaunMoctu o = 0,05 npoBepseTcst TUIIOTE3a O PABEHCTBE T€HEPATbHBIX CPETHUX



Ux = Wy (KOHKypHUpYIOIIas TUIOTEe3a Lx [ y). ONBITHOE 3HAUYEHUE CTATUCTHKU T, MPUMEHIEMON IS
nposepku runoressl Ho, paBHo 4,17. I'nnore3a Mx= My

A) He mpoxoauT

B) nHyxHbI Tabuel pactpenenenns CThrOAeHTa

C) nmpoxoaut

D) Hy»HBI JOTOIHUTEIbHBIE OTIBITHI

16. Cnyuaitnasg BenMuMHa X pacnpenesieHa paBHomepHo Ha otpeske [0, 1]. Cnydaitnas
BenmmunHa Y = X + 2 Oyner umeThb

A) paBHOMEpHOE pacnpeneneHre Ha otpeske [0, 3]

B) paBHOMepHOE pacripesenenne Ha oTpe3ke [2, 3]

C) Y He Oyner uMeTh paBHOMEPHOE paclpeiesieHre

D) paBHOMEpHOE pacipeieiicHue Ha oTpeske [-2, -1]

17. CnydaifHast BeJIM4YMHA pacripeziesieHa paBHOMepHO Ha otpeske [0, 5]. P1 — BeposTHOCTS,
YTO cllydailHO OpolleHHas Touka momaneT Ha oTpe3ok [0, 1]. P2 — BeposTHOCTB, UTO Ciay4ailHO
OpolleHHas TOYKa MomnajieT Ha OTpe3oK [3, 4]. Torna MOXKHO yTBEpK1aTh, UTO

A) P1=P2 C) P2 B Tpu paza Gonbie Pl

B) P2>P1 D) P1>P2

Kpartkoe onucanue ¥ perjiaMeHT BBINOJTHEHHUS
HtoroBoe TectupoBaHue o aucuuivivHe "Bpicmias marematuka 3" BBICTaBIISETCS B
pactiucannu Ha 20 Hexene W mpoxomuT depe3 LleHTp TecTHpoBaHWS B KOMIIBIOTEPHOM KIlacce
obmero paoctyna. Ha Tect orBoaurcs 2 4yaca. Ilpu BBIIOJHEHMHM TecTa CTYAEHTHI MOTYT
MI0JIb30BATHCS TOJIBKO KaJIbKYJISITOpaMH, MPU 3TOM HE JIOMYCKAETCS HCIOJIb30BAHME KaKUX-JIHOO
CIPAaBOYHBIX MaTEPUAIOB, KOHCIEKTOB JIEKIMH U NPAaKTUYECKUX 3aHATUH, MOOUIBHBIX YCTPOUCTB,
TaJKETOB. .

Kpurepun onenku:

Tect coctout u3 10 3aganuii, KaxxJj0€ U3 KOTOPHIX olleHUBaeTcs B 10 6amios:

10 GanoB cTaBUTCSA 3a 33JaHUE, €CIIU CTYACHT Ha BOIPOC 3aJaHUs OTBETUII IPABUIIBHO;
0 GayoB cTaBUTCH 3a 3a/laHKE, €CIIU CTYJIEHT Ha BOIIPOC 3a/1aHUSI OTBETUII HEMIPABUIBHO



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne
wn Bonpocsl k 3k3aMeHy
1 |Kakue ypaBHeHus Ha3biBaroTcs auddepennnansupiMu. [lpumep.
2 [Yto Ha3bIBAIOT perieHueM quddepeHuanbHoro ypasienus. [lpumep
3 [YTo Ha3BIBAIOT HAYAJILHBIMU YCIOBUSMH I JudQepeHnnanbaoro ypasuenus. [Ipumep
4 |Yro Ha3pIBaIOT OOMIMM penieHueM Ui TudepeHIaIbHOro YpaBHEeHUs (N-0ro MopsIKa)
5 [Teopema Ko o cymectBoBaHNM perieHus 1udepeHaabHoro ypaBHeHus 1-oro nopsiaka
6 |[duddepennmansabie ypaBHeHuUs 1-0ro NOPsAKA U METOIBI OTHICKAHHSI UX PEIICHHUS:
7 JuddepeHunanbaple ypaBHEHHs 2-0r0 MOPSJIKA, JOIMYCKaroIUe MOHM)KEHUE mopsaka 1-oro
TUIIA U METOJI OTHICKAHUS UX PEIICHUS.
3 Juddepennnanbapie ypaBHEHHS 2-0TO MOPSIKA, JOIMYCKAIOMINE MOHMKEHUE TOpPsIIKa 2-0T0
TUIIA U METOJ OTHICKaHMS UX PELICHHUS.
9 Juddeperunanpapie ypaBHEHHsT 2-0r0 MOPSAKA, AOMYCKAIONINE MOHIKEHHE MOpsAKa 3-€ro
TUIIA U METOJ OTHICKaHMS UX PELICHHUS.
10 HHHeﬁH?Ie OTHOPOAHBIE Iu(QepeHInaTbHbIE YPAaBHEHHS N-OT0 IOPSAIKa, CBOICTBAa €ro
peLICHU.
11 |CrpyxTypa obmiero pemenus JIOJY n-oro nopsaka.
12 OnpeneneHve JIMHEMHON 3aBUCMMOCTH (DyHKUMN. YCIIOBUS JIMHEHHOM 3aBUCUMOCTH U
ITMHEITHON HEe3aBUCUMOCTH IBYX (YHKITUH.
13 |Onpenenurens BpoHckoro u ero cBOHCTBA.
14 JIuneitnble ogHOpPOAHBIE AU(QepeHIInanbHble ypaBHEHNUs BTOPOrO MOPSJIKA C MOCTOSTHHBIMU
Kod(pduUIIMEeHTaMH.
15 CrpykTypa oOIIEro pemieHus JUHEWHBIX OJHOPOJHBIX JU(QepeHInanbHbIX YpPaBHEHUS
BTOPOT0 MOPSAKA C MOCTOSHHBIMU K03 pHiIMeHTaMu.
16 XapakTepUCTUUECKOEe ypaBHEHME sl JMHEWHBIX OAHOPOAHBIX U epeHaTbHbIX
ypaBHEHHS BTOPOTO NOPSAKA C MOCTOSHHBIMU KO3 pHIeHTaMu.
Bun obmiero pemieHus JUHEHHBIX OAHOPOIHBIX UG (EepeHINATbHBIX YpaBHEHUS BTOPOTO
17 |mopsaka ¢ MOCTOSHHBIMU KOA(QPUIMEHTAMHU JUTSI CITyYaeB, KOTAa KOPHU XapaKTepUCTHYECKOTO
ypaBHEHHUS JEICTBUTENbHBIE pa3IMyHbIe YHCIIa.
Bupn oOmiero perieHus JTUHEWHBIX OJHOPOIHBIX AM(QepeHInanbHbIX YpaBHEHHs BTOPOTO
18 |mopsaka ¢ MOCTOSHHBIMU KOX(PPHUIMEHTAMHU JUTSI CITydaeB, KOTAa KOPHU XapaKTePUCTHUECKOTO
YpaBHEHHUs JEHCTBUTENIbHBIE OMHAKOBBIE YHCIIA.
Bun o6miero pemieHus JUHEHHBIX OAHOPOIHBIX UG (EepeHINATbHBIX YpPaBHEHUSI BTOPOTO
19 |mopsnka ¢ MOCTOSHHBIMU KOA(PPHUIMEHTAMHU JUTSL CITy4aeB, KOTJAa KOPHU XapaKTepUCTHYECKOTO
ypaBHEHHS KOMITJIEKCHBIE YHCIIa.
20 |JIunelinbple HeoAHOPOAHBIE AM(pepeHIranbHbIe ypaBHEHHS N-0T0 MOPSIKa.
21 CtpykTypa OOIIero pemeHust JUHEHHBIX HEOJHOPOAHBIX AU(pdepeHIInaIbHBIX YPaBHEHUS N-
Oro MopsijiKa.
29 MeTto Bapuanuy MpOU3BOJIbHBIX MMOCTOSHHBIX JUISl OTBICKAHUS YAaCTHOIO PEUICHMS TMHEWHOTO
HEOJHOPOAHOTO 11 (EepeHIIMATBLHOIO YPABHEHUSI BTOPOTO MOPSIIKA.
23 |[IpaBas yacts cienmansHoro Buga JIHJY 2-oro nopsiika ¢ mocTOSHHBIMU KO3 QUITMECHTAMH.
Mertoa HeompeieleHHbIX KO3 (UIMEHTOB JUIsl OTBICKAHHSI YaCTHOT'O PEILIeHUs] HEOJAHOPOIHOTO
24 lmunHeitHoro u(QEpeHINAaTbHOIO YpPaBHEHUS BTOPOrO TIOpPSJIKAa C MpaBOW  YacThIO

CHEIUAILHOTO BU/IA.




25

Uto Takoe umcnoBoil psaa. [Ipumep. Uro HaszwpiBaeTca cymmon psana. Kakoil psin Ha3zbiBaeTcs
CXOJIAIIMMCS, KaKoM pacxoasiiumcs. beckoneuHasi reoMeTpuyecKas Mporpeccus U ee cymma

26

HCO6XOZ[PIMBII>1 IMPpHU3HAK CXOAWUMOCTH YHUCIIOBOI'O psaad. Kak ero MoXHO HCIIOJIBL30BaTh JJIA
MCCJICIOBAHUA CXOAUMOCTH psiaa

27

JlocTaTouHble NPU3HAKA CXOJUMOCTH PSIOB C IOJOXKHUTEIbHBIMM YICHAMU (CpaBHEHUS,
JlanamOepa, paauKagbHbINA, HHTETpanbHBIN). [IpuMepbl

28

3Hakodepenyronecss psanbl. Teopema JleiiOHMIIa U €€ WCIOIB30BaHUE TSI TMPUOJIMIKEHHBIX
BBIYHCIICHUI CYMMBI psiia

29

3HakonepeMeHHble psabl. JlocTaTo4yHble NMPU3HAKK CXOTUMOCTH. AOCONIOTHAs M YCIOBHAsS
CXOJUMOCTb

30

CreneHHoi psia. HTEpBal CXOAMMOCTH CTENIEHHOTO psijia, paJlyC CXOJIUMOCTH, KaK €ro HaWTu

31

Psnpr Teitmopa u Makmopena mis ¢ynknuu f(x). [lpumepsr mis ¢yHKumii: cos(x), sin(x),
In(1+x), exp(x).

32

licnonp30BaHuE PSIIOB I BBIYKUCICHHM MNPUOMMKEHHBIX 3HaueHUH QYHKIUH H
OTpPEICTICHHBIX HHTETPAJIOB C 33JJaHHON TOYHOCTHIO

33

Tpuronomerpuueckuii psaa. Kospdunmentsr @ypoe, psg Pypre 11t QYHKIMHA ¢ TEpHOJIOM 2 T

34

Pa3znoxxeHue B pAaa CDypbe YCTHBIX U HCUYCTHBIX IMCPUOINICCKUX (bYHKI_[I/Iﬁ

35

DyHKIMOHANBHBIN psajl. O0JIacTh CXOJMMOCTH psijia.

36

CBOICTBa CTEIICHHBIX PSOB

37

licnonp30BaHuEe PSIOB JJIs OTHICKAHWS MPHOJIMKEHHBIX pemieHuil auddepeHnuanbHbIX
ypaBHEHU I

38

Ycnosue [upuxie s GyHKIUH

39

Y cioBue cxogumoctu psiga Dypre K QyHKIUH, U1 KOTOPOH OH 3amucaH

40

Koadduuments Dypre, psg Pypbe 11 GyHkuuit ¢ nepuogom T

41

Paznoxenue B psg Pypbe HeNepuoan4eckux pyHKIuit

42

OpTtoroHanbHble Ha oTpe3ke [a; b] dynkun

43

DopMyIibl KOMOMHATOPUKHU

44

Uto Takoe wucnbiTanue, coObiTve. [Ipumep. Kakume coObITHS Ha3bIBAIOT ClIy4YaillHBIMU,
JTOCTOBEPHBIMU, HEBO3MOXKHBIMU. [Iprmep

45

Kakue coOBITHS HA3BIBAIOT HECOBMECTHBIMHU, HE3aBUCUMBIMU. HpI/IMCp

46

Uto Takoe cymma coObITHI, TpousBeaeHne coObiTuil. [Tpumep

47

Kakre coOBITHS HAa3BIBAIOT IMPOTHUBOIIOJIO)KHBIMU. HpI/IMep

48

Uto Takoe nmosiHas rpynmna coObITHi. YTO Takoe 3yieMeHTapHble UCX0/Ibl uenbiTanud. [Tpumep

49

Uto Takoe OTHOCHTEIbHAs 4acToTa CO6BITI/I$I, B 4€M 3aKJII0YaeTCs CBOMCTBO yCTOI\/'I‘-II/IBOCTI/I
OTHOCUTCJIBHBIX YaCTOT, YaCTOTHOC OMPCACICHUEC BEPOATHOCTH COOBITHS

50

Knaccuueckoe ornpeneiaeHre BeposTHOCTH coObiTus. Ilpumep. CBolicTBa BepOATHOCTH
COOBITHUS

51

YcnoBHast BepOsITHOCTh. BeposTHOCTH mpousBeneHus: cOObITHI. BeposiTHOCTh MpON3BeNCHMUS]]
He3aBUCHUMBIX coObITHiA. [Tpumep

52

BeposaTHOCTH CyMMbl HECOBMECTHBIX COOBITHI. BeposTHOCTH CyMMBI COBMECTHBIX COOBITHIA.
[ Ipumepsl

53

[ToBTOpHBIEC HE3aBHCUMBIE UCTIbITaHus. Popmyna bepHysu.

54

ACUMITOTUYECKHE (POPMYIIBI.

55

Crnyvaiinas BenuurHa. JIucKpeTHbIe M HenpepbIBHBIE Cly4yaiiHble BeanuuHbl. [Ipumep

56

3aKOH pacnpeneneHus JMCKPETHOM cirydaiiHON BennuuHbl. [Ipumep

S7

YucioBble XapakTEPUCTUKU CIIyYaHBIX BEIMYHH (MaTeMaTW4ecKoe OXHIaHue, AUCIEPCHs,
CpelHee KBapaTHuecKoe OTKIOHEHHE). UTo OHU XapaKTepH3YIOT M KaKOBBI X CBOWCTBA

58

Kak HailTu MaTreMaTH4YeCKOe OKUIAHUE U JUCIIEPCUIO JUCKPETHOM CIIy4YalHOW BETUYMHBI

59

DyHKIUS pacripeneneHus BeposiTHocTel F(X) U moTHOCTh pacnpezaeneHus BepositHocTel f(x)

HETPEPHIBHOW CIIy4allHOW BEJIMYMHBI, UX CBOMCTBA




60

MaremaTHyecKoe OKUJIAaHUE U JUCTIEPCUSI HEMPEPBHIBHOMN CITy4YaiHOM BETUYUHBI

61

Kak HalWTH BEpPOATHOCTb IONANAHUSA CIIy4aliHOM BEJIMYMHBI B 3aJaHHBIM WHTEpBal, €CIY|
M3BECTHA IUIOTHOCTh pacrpesaeneHus BepositHocTel f(x). UTo reomeTrpuyecku BbIpakaeT 3Ta)
BEPOSITHOCTD

62

HopManbHblii  3aKkOH pacmpezenieHusi, TIpaduK IUIOTHOCTH pacIpeleieHHs, YHUCIOBbIE
XapaKTePUCTUKU

63

Kak HaiiTH BEPOSITHOCTh TOTO, 4YTO CIydYailHas BEJIMYMHA C HOPMAIBHBIM 3aKOHOM|
pactpeieNieHus: MPUMET 3HAUCHUE MEHBIIIE 33/IaHHOTO X1; OOJIBIIIE 33JaHHOTO X2; Ha HHTEPBAJIE
(x1, X2) ¢ momonisto GyHkiuu Jlamiaca

64

FeHepaﬂbHaH u BI)I60pO‘IHaH COBOKYIIHOCTH, KaKas BBI60pKa Ha3bIBACTCA pCHpe3CHTaTHBHOﬁ nu
KaK €C IMOJIYYHUTb

67

Kaxne OLICHKH HAa3bIBAIOTCS HECMCUICHHBIMH, COCTOATCIBHBIMU. Yro saBugeTcs HCCMCH.[CHHOﬁ
OHGHKOﬁ MAaTeMaTUUYCCKOTO OXHUIAAHUA, JUCIICPCHUU W KaK HX BBIYUCIIUTH I10 BI)IGOpOLIHI)IM
JTAHHBIM

66

Kakass  3aBUCMMOCTH ~ MEXJy  BEIMYMHAMU  HA3bIBA€TCA  CTATUCTUYECKOM,  Kakas
KoppemsiironHoil. [Ipumep Ha rpadukax paccermBaHus

67

I[OBepHTCJILHBIfI HHTCPBAJI OJId BCPOATHOCTU C06I)ITI/I$I, MaTEMaTHYCCKOI'o OXHUJaHUus,

JIMCIICPCHUM.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NPOBEACHUA
MPOMEKYTOYHOM
arTTecTalnu

Kpurtepuu u HOpMbI OLleHKH

3 HAKOIIUTCIIbHOMY «XOopouIo» OpeaAyCMOTPCHHBIM B KypCC +

Crynent HaOpan 80 u 6onee
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6aiwioB mmo
BCEM Y4€OHBIM MEPOIPUATHUSM,
COTITUIHOY MPEeTyCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K mony4ueHHOMY pe3ysbTary
puOaBIsAt0TCS OOHYCHBIE OAIUIBI.
Crynent Habpan ot 60 10 79
0aJIOB, paCCUYNTAHHBIX 110
¢dopmyine: (Cymma 6aioB 1o
Dk3aMmeH (1o BCEM yUEOHBIM MEPOIPUITHSIM,

pPEUTHHTY) Pe3yIabTaThl HTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nosnyaeHHOMY pe3ysbTaTy
puOaBIAIOTCS OOHYCHBIE OAJTBI.
Cryaent Habpan ot 40 1o 59
0aJuI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma GamioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
«yIIOBJIETBOPUTEIBHO» | PEAYCMOTPEHHBIM B Kypce +
pe3yabTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieNEHHAs Ha
2. K nony4yeHHOMY pe3ysbTaTy
puOaBIISIOTCSI OOHYCHBIEC OaJTHI.




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

«CHEYOOBJICTBOPUTECIIBHO»

Crynent HaOpan menee 40
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
IPeAyCMOTPEHHBIM B Kypce +
Pe3yIabTaThl UTOTOBOTO
TECTUPOBAHUS ), pa3/IeIEHHAs HA
2. K nony4ueHHOMY pe3yJsbTaTry
npuOaBIAIOTCS OOHYCHBIE OalbI.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

Tun (y4yeOHHK, yueOHOe
nocooue, yueoHo-
MeToauYecKoe nmocoomue,
NPAKTHKYM, Ap.)

T'ox m3panus

KoauuecTBO B
HAY4YHOH
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beicimas matemaruka : yueOnuk / B.C.
nnaues. — Mocksa : UHOPA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
a1eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast marematuka : yueonuk / C.B.
PxeBckuii. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beiciee
oOpa3zoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTponHkIit. - URL:
https://new.znanium.com/document?id=337
456

YueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
XKypb6enko JI.H.,
Huxkonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuxka : yue6. mocodue /

KO.M. [anunos, JI.H. Xyp6enko,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuesa ; mon pen. JI.H. XXyp6enxo,

I''A. HukonoBoii. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
BakanaBpuart). - TeKCT : 3IEKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertsapesa O.M.,
Kypbenxo JI.H.,

Maremartuka B mpuMepax u 3afadax : yuel.
nocobue / O.M. Jlerrsipesa, JI.H.

Y4yebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Huxonona, C.H. Hypuea. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicuiee
oOpa3zoBanue: bakanaBpuar). - TekcT :
a7eKTpoHHBIN. - URL:
https://new.znanium.com/catalog/document?
1d=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumeHoBaHue
i IBC
1 | Kyznenos JLA. COOpHHK 3a1aHUI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIIeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JOCTYNA: JUIsl aBTOPHU3. TOJIb30BaTeNei
2 | ®umnosa E.E., CepreeBa | Matemaruka: Yuebnoe nocodue / E.E. YyeOHoe mocodue 2015 3bC
J.B., Cnob6oxackas 1.H. ®dwmrmora, /1.B. Cepreesa, “ZNANIUM.CO
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIi. - URL:




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocodoue, yueoOHo- Hay-ion
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/m MeTOoAMYEeCKOoe mocodue,
HpPAKTHEYM, Ip.) HaumenoBanue
P > AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | Bemoycogra B. U., EpmakoBa | Beicirast marematuka. Yacts 1 : yaebHOE Y4eOHoe mocodue 2016 9bC
I'. M., Muxanesa M. M. [u | nmocobue / B. U. benoycosa, I'. M. “IPRbooks”

ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yauepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIHN // DIIeKTPOHHO-ONOIMOoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIh30BaTEIeH




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

- Web of Science [Dnekrponnsiii pecype] : MyIbTHIUCHHMIUIMHAPHAsS pedepaThHBHas Oaza
nannbix. —  Philadelphia:  ClarivateAnalitics, 2016— . - Pexum  gocryna
apps.webofknowledge.com. — 3aru. ¢ skpana. — 3. pyc., aHrL

- Scopus [DnekrponHbiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ 9KpaHa. — 3. pyc., aHTJL.

- Elibrary [OnextponHsiii pecypc] : Hay4dHas 3JIeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

- Springer Link [Dnekrponnsiii pecype] : [0a3a manubix]|. — Switzerland: SpringerNature,
1842— . — PexxuMm nocrtyna : link.springer.com. — 3ari. ¢ s3kpana. — f3. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHS 3JICKTPOHHBIX KHUT HM3ATCIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctymna : sciencedirect.com. — 3arii. ¢ 3kpaHa.
— 3. anr.

- NEICON [DnektpoHHbIil pecypc] : dJIEKTpOHHas HHQPOpMAIUS : apXUB HayYHBIX
xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum poctyna : neicon.ru/resources/archive. — 3ari.

¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. [lepeuenb nporpaMMHOro odecrneyeHust

Ne PexkBH3UTHI JOTOBOpA
HanmenoBanue 110 1 . P
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows OeccpouHast
2 Office Standart OeccpoyHas

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUILINHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl NPOBe/ICHUs!

/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN

padoThl 00y4aromuxcs (HoMep ayiuTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

VYyeOnass ayautopust g npoBedeHus | CTONb  yueHHYECKHE JBYXMECTHBIE U
3aHATUM  JIGKIMOHHOTO  THMA. Yd4eOHasl | TpeXMEeCTHbIE (MOHOOJIOKH), CTOJ
ayAWTOpUs  JUIA  TIPOBEACHUS  3aHATHH | MPEnoJaBaTebCKHiA, CTyJl
CEeMHUHAPCKOro THUMa. YuyeOHas ayAuTOpHs Il | IPEenoAaBaTebCKUid, JOCKa ayIuTOpHAas
1 | KYPCOBOTO  IPOEKTHpOBAHUS (BBITIONIHEHUS | (MesloBas)

KYpCOBBIX paboT). YueOHas ayauTopus Ijs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATBHBIX
KOHCYJIbTallMi. YueOHas ayauTopus MAjs
MIPOBE/ICHUST 3aHATHH TEKYIIEro KOHTPOJS U
npomexyrouHol arrecraimu (I'-440)

Vuebnas  aymutopust s mpoBenenus | Cton MPENoIaBaTeNbCKU. , Croutbl
3aHATUA CEMHUHApCKOTO THMA. YueOHas | ydeHHueckue (HauepTaTeNnbHBIC) , CTYIbS,
ayTUTOPHUS ISl KypCOBOI'O MPOEKTUPOBAHUA | IOCKA ayJUTOpHAas (MenoBasi)

2 | (BBIOJHEHUS KYypCOBBIX pabor). YueOHas
ayIuTOpHs JUIsl MPOBEACHUS TPYIIIOBBIX U
WHIUBUAYAIBHBIX KOHCYNbTallui. YueOHas
ayIUTOpHUsl Il TPOBENEHMS]  3aHATUU




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

TEKYIIEro KOHTPOJAS M  IPOMEXYTOYHOU
arrecraiuu (I'-405)

[Tomerienne Ui CaMOCTOSITEIBHOW PabOThI
crynentos (I'-401)

CroJbl YUCHHUYCCKHUC, CTYJIbsA

yuennueckue, IIK ¢ BbIXOmOM B ceThb
Nutepner




		2023-09-21T18:23:49+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




