MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.0.13.03

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

Boicmias matematuka. 36panHble pa3jelibl BbIclIeii MATEMAaTHKHU

(HauMeHo8aHUe OUCYUNIUHBL)

110 HAIIpaBJICHUIO ITOAT'OTOBKHU
BCC HaIIpaBJICHUA

HaIpaBICHHOCTH (PO HIIbH)
Bce npoduim

dopma o0ydeHHUs: OUHAs
I'ox nabopa: 2023
Oomras TpymoeMkocth: 6 3E

Pacnpeue.ﬂeﬂue aC0B JUCHUIIMHBI IO CeMeECTpaM

Cemectp 3

dopmMa KOHTPOJIA | DK3aMEH Hroro
Buj zansaruii
Jlexun 32 32
JlaGopartopHbie
[TpakTuyeckue 64 64
IIpoMexyTouHas aTTecTalus 0.35 0.35
KonraktHas pabora 96.35 96.35
CamocrosTenbHas pabora 84 84
KoHTposb 35.65 35.65
Hroro 216 216

( )

AOKYMEHT NOAMNMCAH
SNEKTPOHHOM NOAMUCHIO

Ceptndukat: 017C2CE1004DAF6D8A4A7TFI36343E46780
Bnapeneu: YTeeBa Po3a AsepbaeBHa
[enctButeneH: ¢ 14.11.2022 oo 14.11.2023

. J




Pabouyto mporpaMmy cocTaBuiL:
norneHT, k.i.H. Ky3nernosa O.A.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBannu ®I'OC BO u yyeOHOTO 1U1aHA
HaIpaBJICHUS TIOATOTOBKY BCE HAIIPABJICHHUS

Cpok neiicTBus padoueii mporpaMMspl AMCHHUILIHHBI 10 «31» aBrycra 2027 r.

COI'NTACOBAHO

3aBenvrommii kabeapon  « »

« » 20 T.

(noonucw) (1.0. ©amunus)

YTBEPXJIEHA

Ha 3acenanuu kadenpel  "Beiciias MmaTemaTuka U MaTeMaTHuecKoe oOpa3oBaHue”

(mpotokon 3acemanust Ne 2 ot 07.09.2022 1.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenb OCBOEHMSI NUCUUIUIMHBI — OBJIAJIEHUE COBPEMEHHBIM allapaToM MaTeMaTHKU AJIs
JAJIbHEHMILEro MCIoyIb30BaHMsl B APYIMX OONACTAX €CTECTBEHHOHAYYHOI'O 3HAHUS M AMCLUUILUIMHAX
€CTECTBEHHOI'O COJIEpP)KaHMsI, NMPUOOPETEHHE TEOPETUUYECKUX 3HAHWM 10 OCHOBHBIM pa3jeiam
JUCLUIUIMHBI, MOATOTOBUTh K M3YYEHUI0O M IPUMEHEHUI0 MaTeMAaTHYECKUX METONOB B
npoeCCHOHATIBHON /IEATENBHOCTH, K CAMOCTOSITEIbHOMY M3YYEHHIO TEX Pa3/ielioB MaTeMaTHKH,
KOTOPbIE MOT'YT HOTPEeOOBATHCS IOMOJIHUTENBHO B IMPAKTUYECKOH M HCCIEI0BaTEIbCKOW padore;
dopMHpOBaHHE  MaTEMaTHYECKOro, JIOTHUYECKOTO M aJTOPUTMHYECKOTO  MBINUICHUS U
MaTeMaTHYeCKOM KyJIbTyphl OaKkasiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Bpiciias mMaTeMartuka. OJIEMEHTHI BBICIIEH anreOpsl W reoMmeTrpuu’, "Bricmias maTemaTuka.
HuddepennmaibHOE U HHTETPATLHOE UCUUCIICHUS

JIMCUMIUTUHBIL U TPAKTHKH, ISl KOTOPBIX OCBOCHUE JAHHOM NUCUUIUIMHBI HEOOXOAUMO Kak
npeamecTByromee: «XuMusi U (U3UKa BBICOKOMOJICKYISIPHBIX COCAMHCHHI», «AHATUTHYCCKHMA
KOHTPOJIb KQUE€CTBA ChIPbS U MPOLYKLIMK».

3. Iliianupyemblie pe3yJibTaThl 00y4YeHUsI
dopmupyemble U

I/IHIII/IKaTopr JOCTHIKCHUSA

XUMHUYECKUEC METOAbI
JUISL peIIeHus 3a1a4
npo¢ecCuOHAITBHON
JeSITeIbHOCTH

CTaTHCTHUKH, PEIIaTh
YpaBHEHUS U CHCTEMBI

T hepeHIaIbHbIX
ypaBHEHUI TPUMEHUTEIBHO
K peasibHBIM MPOIIeCCcaM,
NPUMEHSTh MaTEMaTHYECKUE
METO/JIbI TIPU PEIICHUN
THUIOBBIX
npodeccuoHaNbHBIX 3a7a4

KOHTPOJIMpyeMbIe - Ilnanupyembie pe3yabTaThl
KOMIIEeTeHIIUH (KOIL H HAHMCHOBAHIE) o0y4yeHust

(KOoJ1 ¥ HAUMEHOBAHHUE)
OIIK-2. Crioco0en OIIK-2.1. Ymeer npoBoguTs | SHATH:
UCIIOb30BATh aHanu3 GyHKIWIL, peraTh 1. OcHoBHEBIE 3aKOHBI
MaTeMaTUYECKHE, OCHOBHBI€ 3a/]a4H TCOPHH €CTECTBEHHOHAYYHBIX JUCIUIIIMH
usmueckue, GU3NKO- | peposTHOCTH M 2. MeTropl MaTEMaTHYECKOTO aHAJIM3a
XMMHYECKHE, MaTeMaTHIeCKOM 11 O€30LIEHOYHOM  MHTEpHpeTanun

OMIIMPHUYCCKUX JaHHBIX.
2. Metoasl peuicHrud MATCMATUYCCKUX
3a1a4 OO0 YHUCIOBOIro HIU JAPyroro

TpeOyemoro pesyibTata (rpaduka,
(bopMyIIbI U T.I1.)

Ymers:

1. Pemath THUIOBBIE MaTeMaTHYECKUE
3aaun

2. llepeBomuTh NpOQecCHOHANBHBIC

3aJ1a4M C ONKCATENILHOTO A3bIKA Ha SI3bIK
MaTeMaTUKH, TMPUMEHATh  METOJbI
MaTeMaTH4eCKOIro aHanm3a IS
pemieHust 3amad  MpodecCHOHATbHON
JIeSITeIbHOCTH




®opmMupyembie U

I/IH)II/IKaTopLI JOCTHIKCHUSA

KOHTPOJINpYyeMble . Ilnannpyemble pe3ybTaThl
poHpy KOMIIeTeHIUH Py pesy
KOMIIeTeHIM U o0y4eHust
(Koa 1 HAMMEHOBaHUE)
(Koa 1 HAMMEHOBaHUE)
Baanern:
1. Meronamu MaTeMaTUYECKOTO

OIMCAaHHUA TUIIOBBIX 33134, HY)KHBIX JUJIS
noucka wuHpOpMAIMK, HEOOXOIUMON
JUI PEIIEHUs IIOCTaBICHHOW 3aJayH,
noimy4yatb Ha €€ OCHOBE Tpedyemble
JaHHBIE

2. MetogamMmu ~ MareMaTH4ECKOIO
ONMCAaHUA XHUMHUYECKUX SIBICHUN U
IIPOLIECCOB HA OCHOBE HAYyYHBIX TEOPUH,
KOHLENIH, TOAXO0I0B




4. CTpyKTYpa U cofepKaHue JUCHUILIHHBI

®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO HaHMeHOBaHIfe TEM SAHITHH CemecTtp Obnem, banabl | UHTEpakTUB, 4.| (HAaHMEHOBaHHe
(yuedoHoOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlek 1 JIBOliHbBIC MHTETPAJIbI, UX CBOMCTRA. 3 2 -
Kpatnbie nnTerpaisl W3meHenne nopsiika HTETPUPOBAHHUSL.

Brruuciienue noBTOpHBIM

WHTETPUPOBAHUEM
Monyns 9. CP JIBoliHbIC ~ WHTETpajbl, BBIYHCICHUE 3 21 -
Kpatnbie nnTerpaisl JIBOWHBIX MHTErPAJIOB B JIEKAPTOBBIX U

NOJISIPHBIX ~ KOOpAMHaTax. TpoiiHble

WUHTETPajbl, BBIYUCICHHE  TPOWHBIX

UHTETPajIoB B JIeKapTOBBIX U

MWINHAPUIECKUX KOOPANHATAX.
Monyns 9. Ip 1 JIBoiiHBIE MHTETpAJIBI, UX CBOMCTBA. 3 2 -
KpatHble unTerpaisl W3MeHeHMe nopsiika HHTETPUPOBAHUSL.
Monayns 9. IIp2 Brruncnenne JBOMHBIX MHTETPAJIOB B 3 2 -
Kpartusle nunTerpansl JIEKAPTOBOM CUCTEME KOOPAUHAT
Monayns 9. Jlex 2 JIBOiiHbBIE MHTETPAJIBI, B OJSPHON 3 2 -
Kpatuble unTerpansl cucreMe koopauHar. [Ipunoxenns

JIBOWHOTO MHTETpaa
Momyns 9. IIp 3 Brruncnenne o6béma Gurypsl ¢ 3 2 -
KpatHbie unTerpaisl MOMOIIIBIO IBOWHOTO MHTETrpasa
Momyns 9. IIp 4 Brruncnenue qBOMHBIX HHTETPAJIOB B 3 2 -

KpatHble unTerpaisl

HOJ’IHpHOfI CUCTCMC KOOPpAUHAT




®opMbl TEKYILEro

ypaBHEHUS

Bun . KOHTPOJISA
Mopnyas (pa3nein) yueOHoit HaHMeHOBaHIfe TEM 3aATTHH Cemectp Obnem, bannbl | UHTEepakTuB, 4. (HaHMEHOBaHHeE
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 9. Jlex 3 TpoiiHble HHTErPaJIbI, UX CBOMCTBA. 3 2 -
KpatHblie nnTerpansl Brrunciienne noBTOpHbIM

UHTerpupoBaHueM. Beruucnenue B

HWINHAPUYECKUX KOOPAWHATAX.
Monyns 9. IIp 5 Brruncnenue TpolHbBIX HHTETPaJIOB B 3 2 -
KpatHble unTerpaisl JIeKapTOBBIX U LIMJIMHIPUYECKUX

KOOpAMHATaX
Monyns 9. IIp 6 KonrponpHas padora mo reme 3 2 15 - KonrponsHas pabora
KpatHble unTerpaisl «KpaTHble HHTETpaIbD» 1 no Teme «KpaTHble

MHTETPAJIBI»

Monyas 10. Jlex 4 Juddepenunanbable ypaBHEHHS 3 2 -
Jluddepennmanpabie MIEPBOTO MOPSAIKA, OCHOBHBIC TIOHSTHSL.
ypaBHEHUS VYpaBHEHUS ¢ pa3IeNAIOIUMUCS

nepeMeHHbIMHA. OTHOPOTHBIC

muddepeHaibHbIe ypaBHEHUS.
Monyns 10. CP AV B nonubix quddepeHnuanax, 3 21 -
JnddepenunanbHbie OJIHOPOJIHBIE, JINHEWHbIE, bepHyIIu.
YpaBHEHUS JOAY. JIH]TY.
Monyns 10. Ip 7 Pewmenue /1Y ¢ pazaensrommmucs 3 2 -
JnddepeHunanbHbie IIEpEMEHHBIMU
ypaBHEHUS
Monys 10. Ip 8 Pemennie oqHOPOIHBIX 3 2 -
JluddepennunanbHbie muddepeHIranbHbIX ypaBHEHUH.




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3aen) yueOHO HaHMeHOBaHIfe TEM SAHITHH CemecTtp Obnem, banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHe
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. Jlek 5 VYpaBHEHUS B MOJTHBIX 3 2 -
JuddepeHnnanbHbIe muddepennmanax. Jiuaerinsie Y.
YpaBHEHUSA VYpaBHenus bepHymn.
Monyns 10. Ip 9 Pemenune 1Y B MOIHBIX 3 2 -
Jluddepennmanpabe muddepeHnmanax
YpaBHEHUS
Monyns 10. Ip 10 Pemenue nuneinbix /1Y, ypaBHeHui 3 2 -
JudbdepennmaibHbIe bepnynnu
YpaBHEHHS
Monyns 10. JIek 6 Y, nonmyckaromue noHuxeHue 3 2 -
Jluddepennmanpabe nopsanka. JIOAY. JIHAY. Pemenue
YpaBHEHMUS JIHAY meronom Jlarpanxa.
Monyns 10. Ip 11 Pemenue /1Y 2 nopsaxa, 3 2 -
JuddepennnanbHbie JIOMYCKAIOIMX MOHMKEHUE MOPSIKA.
YpaBHEHHS
Monyns 10. Ip 12 Pemenune JIOJLY. Pemenne JIHAY 3 2 -
JuddepennnanbHbie MeToioM Jlarpanxa.
YpaBHEHHS
Moy 10. Jlex 7 JIHJTY ¢ mpaBoii 9acThio CIEIUATBHOTO 3 2 -
JluddepennunanbHbie BUJIA.
YpaBHEHHS
Monyas 10. IIp 13 Pemenne JIHY c npaBoil yacTbio 3 2 -
JnddepeHunanbHbie CIELUAaJIbHOTO BHUJA.

ypaBHEHUS




®opMbl TEKYILEro

CXOJIMMOCTH YHCIIOBBIX PSAOB.
@yHKIMOHAIbHBIE psAbl. CXOAUMOCTb
CTENEHHBIX psa0B. IHTEpBas n paanyc
CXOQMMOCTH.

Bun . KOHTPOJISA
Mopnyas (pa3nein) yueOHoit HaHMeHOBaHIfe TEM 3aATTHH Cemectp Obnem, bannbl | UHTEepakTuB, 4. (HaHMEHOBaHHeE
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyns 10. IIp 14 KoHnTtpoinbHast paborta 1o Teme 3 2 15 - KontponbHas padota
Jluddepennnanpable «AuddepeHnnanbHbie ypaBHESHHS 2 1o Teme
YpaBHEHUS «InddepennuanpabIe
YPaBHCHHUS
Monyns 11. Jlex 8 UYucnossie psiibl. CXOAUMOCTh 3 2 -
Psannl YHUCJIOBBIX Ppsi10B. HeoOxoaumbIii
MPHU3HAK CXOAMMOCTH. JlocTaTOYHbBIE
MIPU3HAKU CXOJMMOCTH YHUCIOBBIX
Monyns 11. CP YucnoBble U QYHKIIMOHATbHBIE PSJIBIL. 3 21 -
Psaner [Ipu3Haku cxoIMMOCTH, 001aCTh
cxoauMocTu. Psansr @ypsbe.
Monyns 11. Ip 15 Komnoksuym 1 3 2 15 - Komnnoksuym 1 o
Psner Temam «KpaTtHbie
WHTETPATBD,
«uddepennmanbHble
YPaBHCHHUS
Monyns 11. IIp 16 Heo6xoanMelii pU3HaK CXOAUMOCTH. 3 2 -
Psnpr [Ipu3naku cpaBHenus. [Ipuznax
HanamOepa. IHTerpanbHblii 1
paavKaibHbIN pu3Haku Ko
Monyns 11. Jlex 9 3unakouepenyomuecs psabl. [Ipuznak 3 2 -
Panpr JleitOuuia. AGCONMOTHAS U yCIIOBHAS




®opMbl TEKYILEro

Bun . KOHTPOJISA
Mopnyas (pa3nein) yueOHoit HaHMeHOBaHIfe TEM 3aATTHH Cemectp Obnem, bannbl | UHTEepakTuB, 4. (HaHMEHOBaHHeE
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 11. IIp 17 3Hakodepeayronuecs psaasl. [Ipuznak 3 2 -
Psibt JleitOHuia. AGCOIIOTHAS U yCIIOBHAS

CXOJIMMOCTH YUCJIOBBIX PSI/IOB.
Monayns 11. Ip 18 Haxosxnenne o0acTa CXOAMMOCTH 3 2 -
Psnb CTEIIEHHOI0 psJa.
Monyns 11. Jlex 10 Psin Teitnopa (MakiopeHa). 3 2 -
Psnnl [TpuGnmmxEHHBIC BEIYMCIICHUS 3HAYCHU I

(GbyHKINHU, ONpeAenEHHBIX HHTETPAJIOB.

[TpubnmmkEHHOE pelIeHHE

Qg QepeHIranbHbIX ypaBHEHUH
Monyns 11. IIp 19 Pa3noxxeHne HEeKOTOPBIX 3 2 -
Psansr JIEMEHTAPHBIX (QYHKIMN B psif

T oaxiaanma Maoxeaxaonaxra
Monyns 11. IIp 20 [TpuOnxEHHBIE BBIYMCIECHUS 3HAYEHUI 3 2 -
Psinb (GyHKINHU, ONpeaeNEHHBIX HHTETPAJIOB.

[IpubnmxEnHOE perieHne

nuddepeHIranbHbIX ypaBHEHUH
Monyns 11. Jlex 11 Paner @ypre. Paznoxenue B pag Oypoe 3 2 -
Psanp1 YETHBIX, HEYETHBIX, 2 T IEPUOTUUECKUX

GbyHKIUH.
Monyns 11. IIp 21 Paznoxenue B psag Pypre QyHKIUI 3 2 -
Psaner
Monyns 11. IIp 22 KonrtpomnsHas pabora o Teme «Psapi» 3 2 15 - KonrtponsHas pabora
Panpr 3 o teme «Psaapi»




®opMbl TEKYILEro

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Mopnyas (pa3aen) yueOHO N CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHe
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 12 CiyqaifHble COOBITHS, OTICPAIIMH B 3 2 -
Teopus anredpe coObITUH, BEPOSTHOCTU
BEPOSITHOCTEHN COOBITHS, CBOICTBA BEPOSITHOCTH

coObiTus [IpaBuia BeruncaeHus

BEPOSITHOCTEMN. DIEMEHTBI
Monyns 12. CP OcHOBHbIE IOHATHS TEOPUU 3 21 -
Teopus BEPOSATHOCTEH. 3a71aul KOMOMHATOPHUKHU.
BEPOSATHOCTEMN Teopembl CIOKEHUS, YMHOKEHUS.

VYcinoBHas BeposATHOCTS. [lonHas

BEpOATHOCTh. Popmyiibl baiteca.

Acumnroruyeckue GopMyIbl
Monyns 12. Ip 23 Canyyaiineie coosiTis. Kimaccuueckoe, 3 2 -
Teopus TFE€OMETPUUYECKOE, CTATUCTUYECKOE
BEPOSATHOCTEN oTpesiesIeHUs] BEPOSTHOCTH.
Monyns 12. IIp 24 3anaun Ha HOpMyIIbl KOMOMHATOPUKH. 3 2 -
Teopus
BEPOSTHOCTEN
Monyns 12. Jlex 13 YcnoBHast BeposTHOCTB. [TomHas 3 2 -
Teopus BEpOSATHOCTH, (hopMyisl baiieca.
BEPOSTHOCTEN
Monyns 12. IIp 25 Pemenune 3anad no reme «Y cioBHast 3 2 -
Teopus BEPOATHOCTb»
BEPOSTHOCTEN
Monyns 12. IIp 26 Pemenune 3anaq no reme «llonnas 3 2 -
Teopus BEpOSITHOCTH, opMyIbl baitecay

BEPOSTHOCTEM




®opMbl TEKYILEro

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Mopnyas (pa3aen) yueOHO N CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHe
(yuedoHOl padoTHI) u.
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 12. Jlek 14 [ToBTOpHBIC HE3aBUCHUMBIE UCTIBITAHHMS. 3 2 -
Teopus ®opwmyia bepnyuu.
BEPOSATHOCTEU
Monyns 12. IIp 27 Pemenue 3anau no reme «IloBTopHbie 3 2 -
Teopus HE3aBUCHUMBIE UCTIBITAHUSIY.
BEPOSATHOCTEMN
Monyns 12. Ip 28 Pemenue 3anau mo teme «®opmyna 3 2 -
Teopus bepnymnm».
BEPOSTHOCTEN
Monyns 12. Jlex 15 Acumnrornueckue GopMyIb: 3 2 -
Teopus ITyaccona, Myaspa-Jlannaca.
BEPOSTHOCTEU
Monyns 12. Ip 29 Pemenue 3ana4 npu noMou 3 2 -
Teopus aCUMIITOTUYECKUX (POPMYIL.
BEPOSTHOCTEM
Monyns 12. Ip 30 KonrtponsHas padora o Teme «Teopust 3 2 15 - KonrponsHas pabora
Teopus BEPOATHOCTEN» 4 o reme «Teopus
BEPOSITHOCTEN BEPOSITHOCTEN»
Monyis 12. Jlex 16 HToroBoe moBTOpEHUE 3 2 -
Teopus
BEPOSTHOCTEUN
Monyns 4. IIp 31 Konnoksuym 2 3 2 15 - Komnnoksuym 2 o
Teopust TemaM «Paabppy u
BEPOSITHOCTEN «Teopus

BEPOSITHOCTEM»




®opMbl TEKYILEro

Cxema pacyeTra UTOroBoro 6ajjia
(Cymma OamwioB mo BceM y4eOHBIM MEPONPHATHSIM, HPEIyCMOTPEHHBIM B Kypce + Oauibl 3a MOCEIIAaeMOCTh + Pe3ylbTaThl HTOrOBOTO
TECTUPOBaHUs), pazaenéHHas Ha 2. K monyueHHOMY pe3yibTaTy IpuOaBistoTCs OOHYCHbIE OasuIbl.

Bun . KOHTPOJISA
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Mopnyas (pa3aen) yueOHO N CemecTtp banabl | UHTEpaKkTUB, 4.| (HAaHMEHOBaHHe
(yuedoHOl padoTHI) u.
padoTbl OLICHOYHOI 0
cpeacTBa)
ITocemaemocts| [TocemaemocTsb 3 10 -
IIp 32 HToroBoe TecTupoBaHue 3 2 100 TectupoBanue
ImA [TpomexyTouHast aTTecTanus (IK3aMeH 3 0,35 -
10 HAKOTIUTEIIBHOMY PEHTHHTY)
Kontpoms Kontposb 35,65
bb bonycHbie Oasuibl (3a yyacTue B 20
Hroro: 216 120




5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHHU

B mucummnuue “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMaTHKH'
UCIOJIB3YIOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Iy IbHOTO 00yUeHus (CoiepkaHre yaeOHOro MaTepraa
HKECTKO CTPYKTYPUPOBAHO B LIESAX €70 MAKCUMAIBHOT'O YCBOCHHMSI, COTPOBOK1AETCs 0053aTENbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IMpPOBEJACHUE JEKIMH, MPAKTHUCCKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHippoBanHoro o0ydeHus (MpeasiararoTcs 3alaHus pa3InyHOrO YpOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJICKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yJaluXxcs).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOr0 OOY4YEHHS! CTYJEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMH
IpernojiaBaTesb U3j1aracT OCHOBHbIE, HAU0OJIee CI0XKHbIE TIOHATHS TEMBI, a TAKXKE CBA3aHHbIEC C HEl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHUsl U1 BBIMOJIHEHUS] CaMOCTOSTENbHON paboThl.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydyaeMoil qucuuiuinHel "Beiciias Marematuka. M30paHHBIE paszienbl BbICHIEM MaTeMaTHKH'.
XKenarenbHo ocTaBiATh B pabouyuMX KOHCIEKTaxX IOJs, HAa KOTOPBIX JieNaTh IOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTrosTenbHass paboTa BBINOJNHSETCS BO BHEAYAUTOPHOE BpeMs IO 3aJaHUI0 U TpU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIsl, CAMOYIIPABICHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEJIbHBIM CYOBEKTOM y4eOHOM
JeSITEIbHOCTH.

B Xole mOAroTOBKM K IMPAKTUYECKUM 3aHATHSM CIEAYET MU3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIMTEPATYPY, YUECTh PEKOMEHIallMH MPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHSX CTYIEHTHI pEHIatoT 3aa4 10J PYKOBOJICTBOM IIpENoaaBaTells.
[TpakTHueckue 3aHATUS TMOCBALIEHBl M3YyYEHUIO HauOoyiee Ba)KHBIX M CJIOXHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuan. llpu pemeHuMH 3agay HYXKHO OOOCHOBaTh KaXblii JTam pemeHus, HCXOId U3
TEOPETUUECKHX MOJOKEHUHN n3ydaeMoro Kkypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEH pereHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMOHAJIbHBINA. Pemenue 3aqau 1 npuMepoB cienyer
u3Narath MoApoOHO, BBIYUCIIEHUS pacrojaraTth B CTPOTOM MOPSAKE, OTIENssl BCIOMOraTeiabHbIe
BBIYUCIICHHS OT OCHOBHBIX. [10JTydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMH, BHITEKAIOIIUMH H3
CylllecTBa JaHHOW 3amaud. PemieHue 3agay oOmpenenéHHOrO THUIMA HYXHO NPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHHH.

1o 3aBepIIeHNIO N3YyUEHUSI MOAYIISI IPETIOAaBaTeNb IPOBOJUT KOHTPOJIbHYIO paboTy € LIEIbI0
IPOBEPKU U OLIEHKU 3HAHUM U yMEHUH CTYIEHTOB. 3aJaHHsl KOHTPOJIbHOW pabOThl JOJDKHBI OBITh
BBITNIOJTHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 000CHOBAHNE PELLIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. [Ipu BBINOJHEHWH KOHTPOJIBHBIX pabOT HE JOIYCKaeTcs HCIOJIb30BaHUE MOOMIIBHBIX
YCTPOMCTB M TraJI’)KETOB.

KomnokBuym — 310 (hopMa npoBesieHUs] y4eOHOTO 3aHATHUS, HAlpaBlieHHass Ha MPOBEPKY U
OLIEHUBaHKE TEKYIIEro yPOBHs 3HaHUH CTyAeHTOB. KOIJIOKBIYM IPOBOANUTCS B MUCBMEHHOU (hopme
2 paza B cemectp. [Ipy noAroToBKe K KOJJIOKBUYMY CTYAEHTHI JOJKHBI BHUMATEIBbHO MPOYNUTATh



KOHCIIEKTBI JIEKIHU 110 MPOBEPsieMBbIM TeMaM. [Icrnonb3ys peKOMEHIOBaHHYIO JTUTEPATYPY, HAUTH
OTBETHl Ha KOHTPOJIbHBIE BOIIPOCHI, BBIJAHHBIC NpenojasareneM. [loTpeHHpoBaThCs B pEIICHUU
3a/1a4, U3YYCHHBIX HA IIPAKTUYECKUX 3aHATHAX. 1Ipu BBITONIHEHMM 3alaHMil KOJUIOKBUyMa HE
JIOITYCKAETCs] UCIOJb30BAaHUE KOHCIIEKTOB JIEKIMHA M MPAKTUYECKUX 3aHATUM, y4eOHBIX MOCOOUii,
CHPAaBOYHHUKOB U T.II., MOOMJIBHBIX YCTPOMCTB U TaJPKETOB.

IIpy nOAroTOBKE K MTOrOBOMY TECTUPOBAHUIO CTYACHT JOJDKEH IIOBTOPHO H3Y4MTh
KOHCIIEKTBI JICKIIUHA U PEKOMEHIOBAHHYIO OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JINTEPATYPY, IPOCMOTPETH
peLICHUsT OCHOBHBIX 3aJa4, PEUICHHBIX CaMOCTOSTEIIBHO U Ha IPAKTUYECKHUX 3aHATHUAX, & TAKKe
COCTAaBUTb ITICbMEHHBIE OTBETHI HA BCE BOIPOCHI, BHIHECEHHBIE HA 3a4ET.



7. OneHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
3 OIIK-2.1 Kontposbhas padora 1 mo teme
"KpaTtHble unTerpais!’
3 OIIK-2.1 KoHntposbHas pabota 2 o Teme
"luddepennnanpHple ypaBHEHUS
OIIK-2.1 Komnoksuym 1 o temam «KpaTHbie
3 uHTerpais, «Auddepenunansuoie
YpaBHEHHUSI»
3 OIlK-2.1 KonTponbras padora 3 o Teme
"OnepanioOHHbIC HCUUCICHUS
3 OIlK-2.1 KonTponbHas pabora 3 o treme "Psipr’”
3 OIlK-2.1 Kontponsnas padora 4 o teme «Teopust
BEPOSATHOCTEI»
3 OIlK-2.1 KomnokBuym 2 1o Temam «Psibiy,
«Teopus BepoATHOCTEN
3 OIlK-2.1 Bompocsr k ax3ameny NeNe 1-60
3 OIlK-2.1 Hrorosoe tectupoBanue uepes LT

7.2. TunoBblie 3alaHusl WM UHBIC MaTEepUualibl, H606X0}IHMbIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. KonTpoabHas padora 1 nmo reme ""KpaTHble HHTErpaanl'
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUMI

Bapuanr 1
1. U3MeHUTL TIOPS/IOK MHTETPUPOBAHMS B MHTErpajie | ? dy [ Y _dx w HaiiTH wIomans
-1 y2_2

burypsr.
2. Beraucimuts [f, x*ydxdy, ecmu D: y = x?, y* = x.

1 Vi-x2 [1-x2-y2
3. BBIUHCITUTH B MOMAPHBIX KoOpamHaTax [ dx fj /WJZ dy.

4. PacCTaBUTH MPEJIENBI HHTETPUPOBAHKS B TPOMHOM HMHTETpase | fv f(x,y,z)dxdydz, ecnu
06m1acTh V orpaHHYeHa MoBepXHOCTAMU X = 2,y = 4x,y = 3v/x,z = 0, z = 4. Tloctpouts 061acTh
UHTETPUPOBAHMS.

5. BBIYHCITUTE C OMOIIBIO [MIMHAPHYECKUX K ChepHIECKUX KoopmHaT [ fv ydxdydz, rne

Vix?2+y?2+22=4,x>0,y>0,z>0.

Bapuanr 2
4 2+Vx .
1. VI3MeHUTh MOPANOK MHTerpupoBaHus B muterpane [/ dx [7 " dy w maiitm miomams
burypsi.
2. Berauciuts [f xy?dxdy, ecmu Dy = x?, y = 2x.

V3—x2 1 d
b ==

0
3. BBIYMCIUTD B MIOJSPHBIX KOOPAMHATAX [ V3 dx



4. PacctaBuTh TIpeeNbl MHTErpUpOBanHs B TpoitHom unterpane [ff, f (x,y, z)dxdydz, ecin

obnacts V orpanuyena nosepxHoctsaMu x = 1,y = 3x,y =0,z = 0, z = 2(x% + y?2). [loctpouts
00J1acTh UHTEIPUPOBAHUS.
5. BbMUCIMTL C  TIOMOIIBK  LHJIMHAPHYECKUX MM  CEPUYECKMX  KOOPAMHAT

JI[, yv/x? + y*dxdydz, tne V: z* = 2(x* + y?),z =2,y 2 x,y = —x,2 2 0.

Bapuanr 3

4 Vx .
1. VI3MeHUTh MOPSAOK WHTETPUPOBAHUS B HHTETPAle fo dx [ Jimx @y W Haifti miowans
burypsl.
2. BerunciuThb ffD(x + y)dxdy, ecnu D: y = x, y? = x.

5 V25-x2 tgxZ+y?
3. BEIUHCINTE B HOIAPHBIX KOOPANHATAX dx ———dy.
p o1 Iy x| asme™ fayr @

4. PaccTaBUTh NpeJiebl MHTErPUPOBAHUS B TPOHHOM MHTerpae [| fv f(x,y,z)dxdydz, ecnu

obnacte V orpanmyeHa moBepxHocTIMU X = 1, y = 4x, z =,/3y, z = 0. Iloctpoutrh 001acTh
UHTETPUPOBAHMSL.
5. BBIMUCIUTH C MOMOMIBIO IUJIMHIPUYECKHX WM CEPUUECKHX KOOPIUHAT | fv z%dxdydz,

rmeV:1<x2+y2<36,x=>0,y=>x,z=>0.

Bapuanr 4
2

1. I3MeHHUTB NOPSI0K MHTErPUPOBAHHUS B HHTETpale | 12 dy fO; dx v HAWTH MJI0IAAb GUTYPHIL.
2. Berancnuth ffD x?ydxdy,ecru Dy =2 —x,y =x,x = 0.

V1—x2
3. BBIYMCIUTH B MOJSAPHBIX KOOPAMHATAX [ 01 dx | 0 o In(1+x*+y?)dy.

4. PacctaBuTh TpeneNbl MHTErpupoBanys B Tpoitnom unterpane [ff f (x,y, z)dxdydz, ecin

obnactk V orpaHudeHa MOBEPXHOCTAMH X =3, y =x, y = 0,z = 0, z = 3x2 + y2. TlocTpouts
00JacTh HHTEIPUPOBAHUS.
5. BBIUUCINUTE ¢ TOMOIIBIO MUIHHIPHICSCKUX WU CHEPUISCKUX KOOPIUHAT fffv ydxdydz, tne

Vix?2+y2+22=32,y2=x2+2%y=>0.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbHast pabora 1 BBINONHSETCS CTYyJEHTaMH Ha MPAKTUYECKOM 3aHATHH 6, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 4aca. [Ipu BBIITOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCHUTENISIMH MH(OpManuy (KOHCIIEKTaMHU JIEKUMH M MPaKTHYECKUX
3aHATUN, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkmn:

KontponpHast paboTa comep KUt 5 3aaHnii, KaKJ0€ 3aJaHne OlleHUBaeTcs B 3 Oaa.

3 Oamma BbICTaBISETCS CTYIOSHTY, €CIH 3aJaHUe BBHIMOJTHEHO B TOJHOM O00BEME,
MIPOCIICIKUBACTCST YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOJYJIs; MOJHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE MMOCTABJICHHBIE BOIIPOCHI;

2,5 Gayta BBICTABIISETCS CTYACHTY, €CITU 3aJaHKe BBITIOJHEHO B 006EéMe oT 80 % U BhIIIE;

2 Gajula BBICTaBIISETCS CTYJEHTY, €CIIM 33JJaHHEe BBIOJIHEHO B 00bEMeE OT 65 % 10 79 %;

1,5 Gayma BBICTaBJISCTCS CTY/ICHTY, €CITH 3a/IaHNe BHIMMOJTHEHO B 00BEMe oT 50 % 10 64 %;

1 Gayn BeICTABISETCS CTYACHTY, €CIIH 3aJaHKUEe BBIOTHEHO B 00b&Me oT 35 % mo 49 %;

0,5 Gayna BBICTaBISETCS CTYICHTY, €CJIH 3a/1aHKE BIMOJIHEHO B 00BEME oT 20 % no 34 %;

0 GasIOB BBICTABIISIETCS CTYJICHTY, €CIIM 33JJaHKE BBIIOJIHEHO B 00béMe Menee 20 %.

7.2.2. KonTpoabHas padora 2 no teme "JIudpdepenuuanbubie ypapHenus'




(Haumernosanue oyenouHozo cpedcmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
XZ
1. xy=y+—;
y
2. y’+yctgx:cosxi
3. xy'=y'+1,
4. y'+4y'=3-x;
eZX
5. y”—4yﬁ+4y:;?—
Bapuanr 2
X2 +y?
1. y'= ,
Y=
npu y(1)=0;

2. y+y=4ly-x;

3. 2y =1+y%;

4, y'+2y' +y=2e",;
5

yr/ + 4y — 1
C0S2X
Bapuanr 3
f_ Xty
X+2y
5 yth=MX+1;
X X

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

5. W+2y+y=97
X

Bapmuanr 4

1. y’+2\P—y:0,
X X

npuy(1) =0;
2. y+Y=x
X
3. yyn + y/2 — yr3 :
4. y"+y'—2y=8sin 2x;
-3x

5. y”+6y’+9y:e :
X

KpaTKOC OMUCAHUEC U PErJIAMEHT BbINNOJHCHUSA



KontponbHast pabota 2 BBINOJHSETCS CTYACHTAMH Ha MpPAaKTUYECKOM 3aHATHM 14, Ha
BBINOJIHEHHE pPaboOThl OTBOAUTCA 2 4yaca. [Ipy BBIIIOJHEHUH KOHTPOJIBLHON paboThI CTYAEHTHI MOTYT
MOJIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHM, CIPaBOYHBIMM MaTepuallaMH, Yy4eOHHMKAMHU, Y4eOHO-METOJAMYECKMMU IOCOOUSIMH).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaIKeTaMHu.

Kpurepuu onenku:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KaXKI0e 3aJaHKe OICHUBAaeTCs B 3 Oasuia.

3 Oamra BBICTaBISETCS CTYISHTY, €CIH 3aJaHUE BBHIMOJHCHO B TOJHOM O0BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MarepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

2,5 Oayia BBICTABIISETCS CTYACHTY, €CJIU 3aJaHKHE BBITIOJHEHO B 00bEMe oT 80 % U BbIIIIE;

2 Gajuia BBICTABIIACTCS CTYJEHTY, €CIIH 33JJaHHE BBIMOJIHEHO B 00bEMe OT 65 % 10 79 %;

1,5 Ganna BbICTaBISETCS CTYACHTY, €CIIH 3a/1aHue BHIMOIHEHO B 00BEMe oT 50 % 1o 64 %;

1 Gasut BBICTABISIETCSl CTY/ICHTY, €CIIH 3a/laHie BBIIOIHEHO B 00BEMe oT 35 % 1o 49 %;

0,5 6ama BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJaHue BbIMOIHEHO B 00bEéMe oT 20 % 1o 34 %);

0 GayuTOB BBICTABIISCTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 20 %.

7.2.3. KoutpoJbHasa pa6ora 3 mo teme ""Psiabr'’
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Bapuanr 1
1. MccnenoBaTh Ha CXOOUMOCTD

°°(3n+2)| = (n+2

)z )Z 3n-1

n=1
2. OHpeI[eJ'II/ITB HWHTCPBAJI CXOAUMOCTH psaaa U UCCICAOBATH €TI0 CXOAUMOCTDb Ha I'PaHUIIAX:

1) Z—”’;(x +3):2)Y 10" x";
n=1 n=l1
3. BerauciuTh MpHOIMKEHHO 3HaYeHHe QYHKIUI ¢ yKa3aHHO# TouHOCTRIO [N X 10 0.0001

0.1
A2
4. BeraucauTts ¢ TouHocThIo 110 0,001 J. e dx
0

5. Paznoxuts B psin @ypbe Ha 3alaHHOM UHTEpBalie (YHKIUIO
f(x)=x*+2 na(-1,1)

Bapmuanr 2
1. MccnenoBaTh Ha CXOOUMOCTD

n2
Z( )n+l ) z n +1
n+ 2n 3 ,

2. OHpeI[eJ'H/ITB HHTCPBAJI CXOAUMOCTH psAaa U UCCICAOBATH €TI0 CXOAUMOCTDh Ha I'paHUIAX:

0 5 0 n

n X

1) 22—,1?6";2)2(—1)”1 —

n=1 n=l1

3. BBIUNCIIHT IPHOTINKEHHO 3HaueHne QYHKIHIA ¢ yKa3aHHOH TouHocThIo  SiN16° 10 0.0001
0.1

4. Beraucnuth ¢ TouHocThio 10 0,001 J.sin( 100x> )dx
0
5. Pa3noxuts B psg Oypbe Ha 3alaHHOM UHTEpBaJie (PYHKIIUIO



—-Lnpu..— 7 <x<0,

f(x)=

Lnpu.0<x<r,

Bapuanr 3
1. UccnenoBats Ha CXOOUMOCTD

10"2n! S(2n—1 %
)Z (2nl) ~ 9 2, 3n+1)

n=l1

2. Onpez[eJme HHTCPBAJI CXOJAUMOCTH pdaaa U UCCIICAO0BATh €TI0 CXOAUMOCTDb Ha I'paHUIIAX:

1) Z (x +2)" Z)Zn'x

nl n=1

3. BbIUHCIUTD TPHOTMKEHHO 3HaYeHNE QYHKIU C yKa3aHHOU TOYHOCThIO +/1,004 10 0,0001

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

5. Paznoxuts B psin Dypbe Ha 3aqanHOM HHTepBasie GyHKImoo f(X)= npu 0 <x<2m

Bapuanr 4
1. I/ICCJ'IG,I[OBaTb Ha CXOJUMOCTb

n’3"
2 ;(2 +1)1n (2n+l) 2 Z(2n+l)
2. OnpenenuTs HHTEPBAJI CXOAUMOCTH psijia U UCCIIEI0BATh €r0 CXOJUMOCTh Ha TPaHUIaX:
3n-2)(x-3)" .~
Z ( n— )('x +1) ’2)2(1/1 _ 1)311—1 xn—l
n=1 1) 2” n=1
3. BI)I‘H/ICJ'II/ITB IpUOIMIKEHHO 3HaUEHUE q)yHKuHﬁ ¢ ykazaHHo# TogHocthio  Sin 10° 10 0.0001

1.5
4. Beruncauts ¢ Tounoctsio 1o 0,001 .[
027+ x°
5. Paznoxuts B psin @yphe Ha 3alaHHOM UHTEpBaJle ()yHKIUIO
2,npu..0 <x <1
f(x)= Ha (0,2)

x,npu.. 1< x <2

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabota 3 BBITIOJHSETCS CTYACHTAMH Ha TPAKTHYECKOM 3aHATHHA 22, Ha
BBINOJIHEHHE pPabOThl OTBOAMUTCA 2 yaca. [Ipu BBIOTHEHUH KOHTPOJIBLHON pabOThl CTYAEHTHI MOTYT
M0JIb30BAaThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMHU JIEKIMH M MpPaKTUYECKUX
3aHATUH, CHPAaBOYHBIMU MaTepUalaMH, Y4YeOHHKaMM, Y4eOHO-METOAMUYECKUMH MOCOOUSMHU).
3amnpernieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKETaMHU.

Kpurepum ouneHku:

KonTponbHas paboTta cogepkuT 5 3aaHuii, KaKI0e 3aJaHue OlleHUBaeTcs B 3 Oasia.

3 Oamwia BBICTABISCTCS CTYACHTY, €CIM 3aJaHHWE BBIMOJHEHO B TIOJHOM O00BEME,
MIPOCIICKUBACTCS. YETKOE YCBOCHUE CTYICHTOM MaTepHalia MOYJs; TOJHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE MTOCTaBJICHHBIC BOTIPOCHI;

2,5 barta BBICTaBIISIETCS CTYICHTY, €CJIH 3aJJaHHE BHIMOIHEHO B 00BbEMe oT 80 % u BhIIIE;

2 Gajuta BBICTABIISICTCS CTYACHTY, €CJIH 3aJJaHNe BBITIOJIHEHO B 00bEME OT 65 % 10 79 %;

1,5 Ganna BBICTaBISETCS CTY/ICHTY, €CIH 3a/IaHNe BHIMTOTHEHO B 00BEMe oT 50 % 1o 64 %;



1 Gayn BeICTABISETCS CTYACHTY, €CIIH 3a/JaHKUe BBIIOTHEHO B 00bEMe oT 35 % m0 49 %;
0,5 Gayia BBICTaBJISIETCS CTYICHTY, €CJIM 3a/1aHKE BBIMOJIHEHO B 00BEME oT 20 % no 34 %;
0 GayTOB BBICTABISETCS CTYACHTY, €CIIH 3a/IaHKe BHIMOIHEHO B 00BEMe meree 20 %.

7.2.4. KonTpoJjbHas paoora 4 mo Teme '"Teopus BeposiTHOCcTE# "'
(HaumenosaHue OYeHOUHO20 cpedCcmsa)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1

1. K onacHomMy nieperpeBy aBUTaTesnsi IpUBOIAT neeKTsl: A3 — HEeUCIPaBHOCTh TEPMOCTATA,

A2 — nmonrexaHue BOJbl U3 paguaropa, Al — 60ibIIOe OTIOKEHHE CIIOST HAKUITU Ha CTEHKAX.
Ornucatb cOOBITHS:

B — Hu ogHOTO NedexTa Bo BpeMs paboThl aBurarens; C — TOIbKO OOUH Ae(eKT;

1 — tpu nedexra; E — Tonbko nBa nedexra; @ — xots Obl 0quH AeHEKT;

VY — xot4 051 1Ba nedekra; K — He Oonee AByX neeKTOB.

2. B suBape BA3 otrpy3un M aBromoOumieit mapku 0101 u N aBTomoOmiieir mapku 0111.
[Tony4yena mHPOpMAILUS O TOM, YTO B IYTH CJIEIOBAHUS MOBPESKICHHI JBa aBToMoOMis. KakoBa
BEPOATHOCTb, YTO MOBPEKACHBI aBTOMOOUIIN Pa3HBIX MApOK?

3. B nmorepee 100 OuneroB, cpeau HUX OAWH BBHIUTPHI B 50 py0., 3 Bemrpeima mo 25.,6
Borpeimiel mo 10 py6., u 15 Berpeimeir mo 3 py6. Hekro mokymaer omun Ouner. Haiitu
BEPOSATHOCTD:

a) BBIMTpATh HEe MeHee 25 pyo.;

0) BeIUrpaTh He Ooiee 25 pyo.

4. TlepBoe opyaue 4-opyauiiHON OaTtapew MPUCTPENSTHO TaK, YTO BEPOSTHOCTH MOIMAJaHUS
paBHa 0,3; ocTajibHbIE TPU OPYAUS COOTBETCTBEHHO BEpPOSTHOCTH nomnaaanus 0,2. [lis nopaxeHus
LEIU JOCTaTOYHO OJHOrO MomnafaHus. J[Ba opyaus NpOM3BENM OJHOBPEMEHHO IO BBICTPEINY, B
pe3ynbTare 4ero 1enib Obuia nopaxeHa, HailTu BEposITHOCTh TOTO, YTO IEPBOE OPYJIUE CTPEIISIIO.

5. UcnbITyeMblit IPUOOP COCTOUT U3 TPEX MAJIOHAAEKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 3a

HeKOTOpoe BpeMs T He3aBMCHMBI, a UX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P, P, P,. Haitn

3aKOH pacHpeeNieHus, MaTeMaTH4YeCKOe OXXHIAHUE, MOIY, JUCIEPCHUI0 YHhCIa HEOTKa3aBLIUX
anemeHToB. [locTpouTs QpyHKIHIO pacnpenenerus. OnpeaeauTb BEpOSITHOCTH TOTO, YTO OTKA3aBIIUX

snemeHTOB Oyner He 6onee n P, =0,03; P, =0,02; P, =0,01; n=2.

Bapmuanr 2

1. Hlaxmartuct urpaer Tpu naptuu. PaccMoTpum coObiTus: Al — BbIMrpaTh y MPOTHBHUKA
NEPBYIO MapTHIO; A2 — BBIMTPaTh Y NPOTUBHUKA BTOPYIO MAapTUIO; A3 — BBIUIPaTh y NPOTHBHHKA
TPETHIO MMAPTHIO.

Omnwucare coObITHs: B — He BeIUTpaTh HU 0AHOM naptuu; C — BEIUTPATh TOJBKO OJHY MAPTHUIO;

J1 — Beiurpate Bce Tpu naptuu; E — BeMrparh TonbKO ABe mapTuu; @ — BBIUTpATh XOTS ObI
onHy naptuio; K — BeIurpats XoTs Obl 1B MapTUU.

2. U3 50 Bonpocos cryneHT Beryumi 40. KakoBa BEpOsSTHOCTB, UTO €My IOCTaHETCS OMIIET C 2-
M3 U3BECTHBIMU Bompocamu. (B 6unere 2 Bompoca).

3. Urpa «CrioptioTo» npeaycMaTprBaeT MOJHBIN BRIUTPHINI MPU OTTAABIBAHUN 6 HOMEPOB U3
49. OnpenenuTh BEPOATHOCTH MOJHOTO BBIMTPHIIIA MPH 3aMIOJTHEHUH OJTHOM KapTOUKH.

4. Ctpenok A mopakaeT MHUILIEHb P HEKOTOPBIX YCIOBUAX CTPENBObI C BEPOSITHOCTHIO P1 =
0,16, ctpenok B — ¢ BeposarHocThio P2 = 0,5, ctpenok C — ¢ BeposaTHocThIO P3 — 0,4. CTpenku nanu
3aJIM 110 MUIIICHH, U JBE MYJIM MOMaau B 1eib. YTo BeposTHee — nomnai crpeiaok C B MUIIEHb WIH
HeT?



5. Hocne nnuTenbHOM HKCILIyaTallMM TEXHUYECKOTO YCTPOWCTBA IIPOBEPSETCS UCIPABHOCTH
TPEX OJHOTHUIIHBIX Y3JIOB 3TOr0 YCTpoiicTBa. BeposiTHOCTE 00Hapy X UTh y3ea HeucnpaBHbiM 0,4. X —
YKCJIO HEUCIIPABHBIX Y3JI0B.

Bapuanr 3

1. CryneHnt cpan B ceccuro 3 sk3ameHa. Paccmorpum coObiTusi: A1 — OTJIMYHAs OIICHKA Ha
IIEPBOM 3K3aMeHe; A2 — OTJIMYHAs OLIEHKA Ha BTOPOM 3K3aMeHe; A3 — oTiMYHasl OlIeHKa Ha TPETheM
JK3aMeHe.

Omnwucare coObITHs: B — ceccuro cnan 6e3 oTM4HbIX oneHoK; C — Ha OTIMYHO CAAT TOJIBKO
OJIMH 3K3aMeH; /[ — Ha OTVIMYHO CAaHbI BCe SK3aMeHbl; E — Ha OTJIIMYHO CAaHbI TOJIBKO JIBA 9K3aMEHa;
[' — Ha OTIIUYHO c1aH XOTs ObI OJUH 3k3aMeH; @ — Ha OTJIMYHO CAAaHBI XOTS OBl J1Ba DK3aMEHA.

2. g GecipensiTCTBEHHOTO T0JIeTa HaJl TEPPUTOPHEH, caMOJIeT, MPUOIMKAICh K HEH, TOJJaeT
M0 paguo MapoJbHYIO KOJOBYIO TpPYIITY, COCTOSIIYI0 M3 HECKOJbKMX TOYeK M THpe. Haiitu
BEPOATHOCTH TOTO, YTO PATUCT, HE 3HAIOLINI MapOJIbHYIO TPYIIY, YraJbIBaeT ee, MepeaaB KaKyro-
HUOYIb TPYIIY HAyTaJ, €CJIA YUCIIO KOJOBBIX 3JIEMEHTOB (TOYEK U TUPE) B IPYyIIIE S.

3. 3amoxk umeet 4 aucka no 10 mudp (0, 1, 2, ... 9). KakoBa BepoSITHOCTh OTKPBITh KaMepy

4. B 1ByX ypHax UMEIOTCS YepHBIE U Oelble mIaphl; B IEPBOi ypHE — 3 OenbIX, 4 YepHBIX; BO
BTOpOil — 5 Genbix, 3 yepHbix. U3 mepBoil ypHBI Hayaady OepyT JBa I1apa, 13 BTOPOH — OJUH HIap.
OTu Tpu 1apa MOMELIAIOT B TPETbIO YpHY. M3 Tperhell ypHbI BbIHMMAIOT OAuH wmap. Haiitu
BEPOATHOCTH TOTO, YTO OH OEJIbIH.

5. o nmuHMYM cBS3M TIepeaaeTcs KOaUpoBaHHEIH ¢ momMomsio OykB A,B,C Teker. BepostHOCTH
nepenadu otaeabHbIX OykB TakoBa: P(A) =0,5; P(B) =0,3; P(C) = 0,2. BeposSTHOCTb HCKaKEHHUS ITPU
nepeaayde oTAeNbHbIX OyKB paBHa cooTBeTcTBeHHO: 0,01; 0,03; 0,02.

a) HaiiTu BeposATHOCTb COOBITHS, YTO CUTHAI U3 ABYX OYKB MPHUHAT 0€3 NCKAKEHUII;

0) Uemy paBHa BEpOSITHOCTH TOTO, UTO MepenaBaics curHan AB, ecnu curnan u3 nByx OykB
OPUHAT 0€3 UCKAKEHHIT?

Bapuanr 4

1. IIpousBeneH 3aMep AMaMeTpa y Tpex BalnukoB. PaccmoTpum coObiTusi: Al — anuHa quamerpa
MEPBOTO BaJIKa yJIOBIETBOPSET AOMyCcKaM; A2 — IJIMHA TMaMeTpa BTOPOTO BaJIUKa YJOBJIETBOPSET
nomyckam; A3 — 1yIMHA TUaMeTpa TPEThero BalrKa yIOBIETBOPSET JTOMYCKAM.

Ornucats coObITHs: B — nuameTp Bcex BaJlMKOB HE YAOBIETBOPsIOT aomyckam; C — TOJIBKO Y
OJIHOTO BAJIMKA JTUAMETP YJOBJIETBOPAET Jomyckam; J| — auaMerp TOJBKO y JBYX BaJIMKOB
YAOBIIETBOPSIET onyckaM; E — nuameTp Bcex BaMKOB yIOBIETBOPSET Aomyckam; [' — auametp mo
KpaliHe Mepe OJIHOTO BajMKa yAOBJIETBOpseT aomyckam; K — numamerp mo kpaiHeW Mepe AByX
BAJIMKOB YIOBJIETBOPSIET JOMYCKaM.

2. YdacTHUKOB MarteMmatnueckoi omummuasl (100 den.) meTomom xkepeObeBKH pa3omim Ha
JIB€ TPYNIbl U paccaalyii IO pa3HbIM ayauTopusM. KakoBa BepoOSTHOCTb TOrO, 4YTO JBOE
MIPETEHACHTOB Ha IMIEPBOE MECTO OKKYTCS B PA3HBIX ayTUTOPUSIX?

3. Ha nsatu kaproukax Hamucath OykBbl A, A, K, H, V. KakoBa BeposSTHOCTb, UTO MpH
CIIy4aitHOM PacloJIOKEHUU KapToyeK B psifl, moxydutcs ciioBo «<HAYKA»?

4. JIBa 1aTurKa MOCHUTAIOT CUTHAJIBI B OOIIMN CUTHAM CBS3H, IPUYEM YUCIIO CUTHAJIOB IIEPBOTO
Y BTOPOTrO JAaTYHMKa OTHOCATCA Kak 3:2. BeposATHOCTh MONYYUTh MCKaXKEHHBIA CHTHAJ OT IEPBOTO
natauka 0,05, ot Broporo — 0,06. KakoBa BepoSATHOCTH TOTO, UTO HayJady BHIOpAHHBIN U3 0OIIEro
KaHaJla NCKaQ)KCHHBIM CUTHA MOCTIaH TIEPBBIM TATYUKOM.

5. UcnbiTyemblii mpuOOp COCTOUT U3 TPEX MATOHAAEKHBIX 2eMEHTOB. OTKa3bl AJIEMEHTOB 32

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

3aKOH pacHpeieNieHus, MaTeMaTH4YeCKOe OXKHUJIaHHWe, MOJYy, AMCIEPCHI0 YHUCIa HEOTKAa3aBIIMX
anemeHToB. [loctpouts dyHkIMIO pacnpenenenus, OnpeaeauTh BEpOSITHOCTh TOTO, YTO OTKa3aBIINX

a5eMeHToB Oyzer He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTKOC OMHCAHUEC U PErJIAMEHT BbBINNOJHCHUSA



KonrponbHast pabota 4 BBINOJHSETCS CTYACHTAMH Ha mIpakThdeckoMm 3aHsaThu 30, Ha
BBINIOJIHEHUE paboThl OTBOAUTCS 2 4aca. [Ipu BRIOIHEHNH KOHTPOJIBHOW pabOThI CTYJACHTHI MOTYT
MOJIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHH, CIPaBOYHBIMH MaTepualaMy, Yy4eOHHKaMH, Yy4eOHO-METOAMYECKHMH MOCOOHSIMN).
3arpenieHo moiab30BaThCsl MOOUIBHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepuu onenku:

KonTponbHas padoTa COAepKUT 5 3aaHMid, KOXKI0E 3aaHKe OICHUBACeTCs B 3 Oasia.

3 Oamra BBICTaBISETCS CTYISHTY, €CIH 3aJaHUE BBHIMOJHCHO B TOJHOM O0BEME,
IIPOCIICIKUBACTCS YETKOE YCBOCHUE CTYICHTOM MarepHalia MOJYJIs; MOJIHbIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

2,5 Oayia BBICTABIISETCS CTYACHTY, €CJIU 3aJaHKHE BBITIOJHEHO B 00bEMe oT 80 % U BbIIIIE;

2 Gajuia BBICTABIIACTCS CTYJIEHTY, €CIIH 33JJaHHEe BBIMOJIHEHO B 00bEMeE OT 65 % 10 79 %;

1,5 Ganna BbICTaBISETCS CTYACHTY, €CIIH 3a/1aHue BHIMOIHEHO B 00BEMe oT 50 % 1o 64 %;

1 Gayut BBICTABISIETCSl CTY/ICHTY, €CIH 3a/laHHe BBITIOIHEHO B 00BEMe oT 35 % 1o 49 %;

0,5 6amta BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJJaHUE BBINOJIHEHO B 00bEMe oT 20 % 1o 34 %);

0 GayuTOB BBICTABIISCTCS CTYACHTY, €CIIH 3a/IaHHe BHITIOJTHEHO B 00BEMe Meree 20 %.

7.2.5. KoaadoxkBuym 1 mo temam "'Kparnbpie uarerpaasnt’’, "'AuddepeHumajanubie
ypaBHeHus "'

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHU

Bapuanr 1

1. Yro takoe uHTerpaipHas cymma Qynkiun f(X,y) Ha 1BymMepHO# o0nacTu

2. JlaTh onpezieieHre TPOMHOTO HHTETpaIa.

3. Kak BBIUMCISIOT 1BOMHOI HHTETpaj B IPSIMOYTOJIbHOM CHCTEME KOOPIUHAT IO MPaBUIIbHON
JIBYMEpPHOM 00Js1acTH.

4. Kak HailTu o0beMa Tejia ¢ IOMOIIBIO0 TPOMHOTO HHTETpaja.

5. Bun nBoiiHoro wuHrerpaza B TOJSIPHBIX KoopauHaTax. [IpeoOpa3oBaHue JBOHHOTO
MHTETpaJla IPU MEPEXOIE U3 JEKAPTOBOM NPAMOYTOJIbHOW CUCTEMBI KOOPAMHAT B MOJIIPHYIO.

6. Kakue ypaBHeHUs Ha3pIBarOTCs quddepeHnuanbapMu. [Tpumvep

7. Uro Ha3bIBAIOT pereHneM auddepeHnuanbHoro ypasuenus. [Ipumep

8. nddepennmanpabie ypaBHEHHUs 1-0T0 MOPSAKA € pa3IesIONIMHCS IEPEMEHHBIMH;

Y METOJ| OTBICKaHMsI €T0 PEIICHUS.

9. Bup o01iero penieHne TUHSHHOTO OHOPOIHOTO UG (EPEHIIMATEHOTO YPAaBHEHHSI BTOPOTO
Hopsiika C TMOCTOSHHBIMU KO3((UIIMEHTaMu Ui ciydas, KOIJla KOPHH XapaKTepUCTUYECKOTO
ypaBHEHHUS NEHCTBUTENbHBIE Pa3INyYHbIE.

10. duddepenumanbapie ypaBHEHUS 2-0T0 MOPSAIKA, JOMYCKAIOIIME MOHWKEHUE MOpsAaKa U
METO/]T OTBICKAHUS UX PeLIeHUs

Bapuant 2

1. Kak coctaBuTh HHTErpasibHyI0 cymMmmy (yaknuu f(X,y) Ha 1ByMepHoOii oOnacTy.

2. KakoB (pu3udeckuii CMBICIT TPOHHOTO HHTETpaa.

3. Kakas asymepHas 001acTh Ha3bIBaeTCs MPABUIBLHON B IPSMOYTOJILHON CHCTEME KOOPIUHAT.

4. Kakoli cucteMoil HepaBEeHCTB HEOOXOIUMO 33/1aTh ABYMEPHYIO 00JacTh, YTOOBI MOJTYYHUTh
npezenbl MHTETPUPOBaHUs B TOBTOPHOM JIBYKpPAaTHOM HHTErpaie?

5. Kakas nBymepHass o0jacTh Ha3bIBae€TCsA MPABUIBHOW B TOJIIPHOM CHCTEME KOOpPIMUHAT.
Kakoii cucremoii HepaBeHCTB HEOOXOAUMO 33/1aTh ABYMEPHYIO 00J1aCTh, 4YTOOBI MOJIYYUTh MPEIEITbI
UHTETPUPOBAHMS B TIOBTOPHOM JIBYKPAaTHOM MHTErpajie B MOJIIPHOM cHCTeME KOOpAHHAT

6. UTo Ha3bIBAIOT HAYAJILHBIMHU YCJIOBUAMH Ui AuddepeHnnanbHoro ypasuenus. [Ipumep



7. Kakoii B umeet TuHEHOE OHOpOoaHOE nuddepeHmanibHoe ypaBHEHHE 2-0T0 MOPsIIKa, U
KaKoOBa CTPYKTYpa €ro oOUIero penieHus.

8. Bun o01iero pernieHne TMHEHHOTO OAHOPOIHOTO MU (DepeHITMAIEHOTO YpaBHEHUSI BTOPOTO
MOpsAKAa C MOCTOSHHBIMU KOd(pdUIMEHTaMH IJis cliydas, Korja KOPHH XapaKTepHUCTHUYECKOTO
YpaBHEHUS JCHCTBUTEIHHBIC OJIMHAKOBEIC.

9. luddepennmanbuble ypaBHEHHUsT 1-0T0 mopsaka B MOJHBIX guddepeHnnanax u MeTo.
OTBICKAHUS UX PEIICHUSI.

10. B kakoM BHJE cCleIyeT HCKaThb YacCTHOE peEIIeHHEe HEOJAHOPOAHOIO JMHEHHOro
muddepeHInaTpHOTO  ypaBHEHUsT ~ BTOPOrO  TOPsAKa,  €COM  ero  mpaBas  4acTh

f (x) = 36>

Bapuanr 3

1. Kakue nelcTBUs HEOOXOJUMO BBIIOJHUTH, YTOOBI COCTABUTh HHTETPAIBHYID CYMMY
byuximu f(X;y) Ha AByMEepHO# 001aCcTH.

2. CBoiicTBa TPOMHOTO WHTETPAJIA.

3. Kak onpeznenuts BepxHHE U HIKHUE IIPEJesibl B IOBTOPHOM JIBYKpPAaTHOM HHTErpaie mpu
MHTETPUPOBAHUU 110 IPABUIIBHON IBYMEPHOI 00J1aCTH B PSAMOYTOJbHOM crucTeMe KOOPAUHAT.

4. Kak HailTu AeKapTOBbI KOOPAMHATHI LIEHTPa MAcC Teja ¢ IOMOLIbI0 TPOHHOTO HHTErpaa.

5. Kak BBIUMCISAIOT JBOMHOM MHTErpan B MOJSPHON CHUCTEME KOOpAMHAT IO IPAaBHIJIBHOM
JIByMEpHOI 06sacTu.

6. UTo 10JDKHO CoAep KaTh ypaBHEHHUE, YTOOBI €T0 Ha3bIBaIH TU(GEpeHIHATHHBIM.

7. Uem ompenensercs: KOJIMYECTBO HAYAJIbHBIX YCIOBUH Ui AuddepeHnnaibHOro ypaBHeHHUS.

8. JluneitHple omHOpOAHBIE MU(QEpeHIaIbHbIE YPaBHEHUS N-0T0 TOPSAIKA, CTPYKTypa
o011ero penieHus.

9. Bun o01iero penieHne TUHEHHOTO OHOPOIHOTO TU((HEPEHIIMATEHOTO YPABHEHHSI BTOPOTO
Hopsiika C MOCTOSHHBIMU KOd((UIMEHTaMHu Ui ciaydas, KOTJAa KOPHH XapaKTepUCTHUYECKOIO
ypaBuenust K, =5;k, =5

10. OnHopoanble nuddepeHnrnanbHbe ypaBHEHUs 1-0ro mopsiaka U METOA OTBICKAHHUS HMX
pelieHus

Bapuanr 4

1. Kak BBIYMCIIAIOT TPOMHOM HHTETpas B MPSIMOYTOJIbHOM CHCTEME KOOPIMHAT 1O IMPaBUIIbHOM
TpEXMEpHO 00IacTH.

2. Kak BBIYMCIUTH IJIOMIA/b MJIOCKOM (PUIYphI C TOMOIIBIO JBOWHOTO HHTErpaa.

3. Hunmuaapuyeckue KOOpAWHATHL. TpOWHOW WHTErpan B HWIMHIPUYECKAX KOOpIMHATAX.
[TpeoOpa3oBanue TPOWHOrO0 MHTErpaja MpU MEepexoje U3 JEKapTOBON HPSIMOYTOJIbHOM CHCTEMbI
KOOpJMHAT B LUJIMHIPHUYECKYIO CUCTEMY. M €T0 BHIYHCIICHUE.

4. KakoB reoMeTpUYeCKHii CMBICII ABOHHOTO HHTETpaa.

5. Kakas TtpéxmepHas oO0jacTb Ha3bIBAaeTCsl MPaBWIBHOM B MPSMOYIOJbHOW CHCTEME
KoopauHat. Kakoii cuctemoil HepaBeHCTB HEOOXOMMO 33/1aTh TPEXMEPHYIO 00J1acTh

6. Uem ompenensiercst mopsiiok auddepeHnaibHOT0 ypaBHEHHUS.

7. Bup obuiero penieHre JMHEHHOTO 0HOPOIHOTO AU epeHIInanbHOro ypaBHeH!s! BTOPOTO
NOpsAKa C MOCTOSHHBIMU KOX(pUIMEHTaMH IJis cllydas, Korja KOPHHM XapaKTepHUCTHUYECKOTO
YPaBHEHHUS KOMIIJIEKCHBIE YHCIIA.

8. JIuneitnrpie mudpepeHnnanbabIe ypaBHEHHS 1-0T0 MOpsAKa M METO.T OTHICKAHHS HX PEIICHUS

9. Meron BapuanMM NPOU3BOJBHBIX MOCTOSHHBIX JUIS OTHICKAHHWS YaCTHOTO peIICHUs
JMHEHHOT0 HEOJHOPOAHOTO TU(PEpEeHIMATBHOIO YPaBHEHUS BTOPOT'O MOPSAIKA.

10. Muddepenunanbupie ypaBHeHUs: bepHYIIM 1 METO OTHICKAHUS UX PELICHUS

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KomnnokBuym 1 mpoBOAMTCS Ha MPAaKTHYECKOM 3aHATHH 15 B BUJIE MUChMEHHON pabOThI, HA
BBITIOJTHCHUEC pa60T1>1 OTBOAUTCA 2 yaca. Ha KOJUIOKBUYMEC HC OOITYCKACTCA HMCIIOJIb30BAHHUC KAKUX-



aub0 CIPaBOYHBIX MAaTEPUATOB, KOHCIEKTOB JEKIUHA W MPAKTUYECKUX 3aHSATHIA, MOOMIBHBIX
YCTPOMCTB, raJI’KETOB.

Kpurepun oueHku:

Konrtponsnas padora cogepxut 10 3ananmii, kaxmoe 3aganue oueHuBaercs B 1,5 6amna.

1,5 Oamra BbICTABISCTCS CTYJACHTY, €CJIM 3aJaHUC BBINOJHCHO B IIOJIHOM 00BEME,
MIPOCIICIKUBACTCST YETKOE YCBOCHUE CTYJICHTOM MaTepHualia MOJYJIS; MOJIHBIC, Pa3BEPHYTHIC OTBETHI
Ha BCE IMOCTABJICHHBIC BOIIPOCHI;

1,25 Gayna BeICTaBISETCA CTYACHTY, €CIU 33/1aHUE BHIIOJIHEHO B 00bEMe 0T 80 % u BhIIIIE;

1 Gay BBICTABISIETCS CTYICHTY, €CIIH 3aJaHUE BBITIOJHEHO B 00bEéMe oT 65 % 1o 79 %

0,75 Gayna BBICTABISETCS CTY/ICHTY, €CIIH 3a/IaHNE BHIMOTHEHO B 00BEMe 0T 50 % 10 64 %,

0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3aaHUE BHIMOIHEHO B 00BEME 0T 35 % 110 49 %

0,25 Gayna BBICTABISETCS CTYACHTY, €CIH 3a/IaHNe BHIMOIHEHO B 00BEMe oT 20 % 10 34 %

0 GanyoB BBICTABJISIETCS CTYACHTY, €CJIH 3a/1aHKe BhINMOJIHEHO B 00bEMe meHee 20 %.

7.2.6. KoasnokBuyMm 2 mo temaMm "'Psianl’’, "' Teopusi BepositHocTeii''
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1

1. HeoOGxoaumplii IpU3HAK CXOAUMOCTH

2. 'apMOHMYECKH psiz.

3. Ycnosus JleiiOHuma.

4. AnropuT™ UccIel0BaHUs Ha CXOJUMOCTb 3HAKOIOJIOXKHUTEIbHBIX PSJIOB.

5. O65acTh CXOAMMOCTH (PYHKIIMOHAIBHOTO Psijia.

6. ®opmyna nonHoit BepositHOCTH. [Iprmep.

7. Marematnyeckoe 0>kMJIaHuE U TUcnepcus Uit OMHOMHUHAIBHOTO 3aKOHA

8. Kakas oleHka Ha3bplBaeTCsl TOUEYHOM, Kakas MHTepBaJbHOW. UTO Takoe JOBEpUTENIbHAS
BEPOSATHOCTb U JJOBEPUTEJIbHBIN UHTEPBAI

9. Kak ocymiecTBasIOT MPOBEPKY MMIIOTE3bI HA OCHOBE KPUTEPUS

10. BuHOMMHANIBHBIN 3aKOH pacIpeneaeHus

Bapuanr 2

1. Yro Takoe uncnoBoit pan. I[Ipumep. Uto Ha3wiBaeTcs cymmont psaga. Kakoil psn HazbiBaeTcst
CXOIAIIMMCS, KAaKOM pacxoAsiuMcs. beckoHeuHas reoMeTpuyecKas porpeccus U ee cymma

2. Paznoxenue B psjg @ypbe HeNeprUoaUUECKuX (HyHKIHUN

3. CoiicTBa cxoasmuxcs psaaoB. HeoOxoauMelil mpu3Hak cXOJUMOCTH YHCIOBOIO psijia

4. PagukaneHblil npusHak Ko

5. JlocTaTo4yHble MPHU3HAKKA CXOJUMOCTH DPSIIOB C MOJOXKUTEIBHBIMU 4YJ€HaMH (CpaBHEHMS,
JHanamOepa, paauKaabHbIA, MHTETPAbHBIN).

6. ®opmyns beiteca. [Tpumep

7. Marematndeckoe OXXHJIaHUE U AUCTIEpCHs I 3aKkoHa pacnpeaenenus [lyaccona

8. Kax ompenensieTcst JOBEpUTEIBHBIN HHTEPBAI TSI MATEMATHIECKOTO OXKHIAHMS CITydaifHON
BEJIMYUHBI X C HOPMAJILHBIM 3aKOHOM PacCIpeIeIeHUs [P U3BECTHOM ©

9. Kak oCyIIeCTBISIOT IPOBEPKY THIIOTE3H! O 3aKOHE pacrpenenenus. Kpurepuii x° u kak oH
UCIIOJIb3YETCS

10. ®opmymnsl beiieca. [Ipumep

Bapuanr 3
1. 3rakouepenyromuecs psabl. Teopema JleitOnuma
2. Paznoxenue B pan Oypbe YETHBIX U HEYCTHBIX EPHOTNUECKUX (YHKITHHA



3. CreneHHoil pan. IHTEpBan CXOAMMOCTH CTENIEHHOTO psiia, paauyc cxoauMocTt. CBoiicTBa
CTEIEHHBIX PSAIOB

4. NnrerpanbHblii npusHak Komn

5. Tpuronomerpuueckuii psaa. Koaddumuentsr Oypoe, psag @ypwe, yCIOBUE Pa3IOKUMOCTH
¢ynkuunu B psag ypse

6. [ToBTOpHBIC HEe3aBUCHUMEBIE UcTbITanus. Dopmyna bepuymu. [Tpumep

7. CBs3p MareMaTW4ecKOro OXHUIAHHUA CpPEIHEro  apu(pMeTH4YecKoro  OJWHOKOTO
pacupenenéHHbIX CIIy4ailHbIX BEJIMYMH C MAaTeMaTHYECKUM OXHIAHUEM KaKIO0M CiydalHON
BEITUYUHBI

8. Kak onpenensercs J0BepUTENbHbIN HHTEPBAJ IJIsl MATEMAaTUYECKOTO 0XKUIaHUs CIIydaiHOM
BEJIMUMHBI X C HOPMAJIbHBIM 3aKOHOM PACIIPENETICHUS P U HEU3BECTHOM O.

9. Kakas 3aBUCUMOCTP MEXIy BEIMYMHAMM Ha3bIBACTCS CTATUCTUYECKOW, Kakas
KoppensanroHHou. [Ipumep Ha rpadukax paccemBaHuUs

10. MaTtemaTrueckoe OXUAaHUE U AUCTIEPCHs 111 OMHOMHHAILHOTO 3aKOHA

Bapuanr 4

1. ®ynkunonanbHbIi psag. O6macTe CXOAUMOCTH psa

2. Hcnonb3oBaHue psAoOB Ui OPUOJIMKEHHBIX BBIYMCICHMH 3HAaueHUH (QyHKUUH,
OIPEIEIEHHBIX HHTErPAJIOB C 33JaHHON TOYHOCTBIO

3. AroputM UCCIE€A0BaHUS HAa CXOAUMOCTb 3HAKOIIOJIOKUTENIBHBIX PSAI0B

4. Tpuronomerpudeckuii psin. Kospoumnuentsr @ypoe, psig Dypre, yCI0BHE Pa3IoKUMOCTH
dbyukiuu B psag Oypee

5. Vcrionb30BaHue PsIOB IS OTHICKAHHS MTPUOIMKEHHBIX pelIeHui TuddepeHInaaTbHbIX
YpaBHEHUU

6. CBs3p quCIIEpCHU CPETHETO apu(METHYECKOTO OJMHOKOTO PACTIPENCIEHHBIX CIyYailiHbIX
BEJIMYMH C JUCIIEPCUEH KaXKIOM CIIy4ailHOM BEIVMYHUHBI

7. Kakue runore3bl Ha3bIBalOTCS CTATUCTUYECKUMU. B ueM 3akirodaroTcst OMOKU NEPBOro U
BTOpOro poaa? Kak Ha3pIBaeTCsl BEPOATHOCTh COBEPIIUTH OIIMOKY MepBOro poaa?

8. 3axon pacnpenenenus. [Iyaccona.

9. Kak HalTH BEpOSTHOCTb TOTO, 4YTO Cly4yailHas BeIMYMHA C HOPMAJIbHBIM 3aKOHOM
pacrpeneseHusl OTKJIOHHUTCS OT MaTE€MaTU4YeCKOro OKHJAHWSA Ha BEIWYMHY, HE IPEBBIIAIONIYIO
3azaHHoro uucna. [Ipasuio Tpex curm

10. ®opmyna nonHO# BeposTHOCTH. [Iprmep

Kpartkoe onucanue ¥ perjiaMeHT BbINIOJTHEHHUS
KonnokBuym 2 npoBoAUTCS Ha MPAKTUYECKOM 3aHATHH 31 B BUJIe MUCbMEHHOM paboThI, Ha
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 yaca. Ha KoitokBuymMe He T0mycKaeTcs UCIOJIb30BaHUE KaKUX-
a100 CNpPaBOYHBIX MaTEpUANIOB, KOHCHEKTOB JIEKIMH M MPAKTHUYECKUX 3aHATHH, MOOMIIBHBIX
YCTPOMCTB, FaJ’KETOB.

Kpurepum oueHku:

KonTponbnas pabota cogepxut 10 3ananuii, kaxaoe 3a1anue oleHnBaercs B 1,5 6amna.

1,5 OGamma BBICTaBISETCS CTYIACHTY, €CJIH 3aJlaHWE BBITIOJIHEHO B TOJHOM 00BEME,
MPOCIIEKUBACTCS. YETKOE YCBOEHUE CTYICHTOM MarepHalia MOIyJsl; TMOJHbIE, Pa3BEPHYTHIE OTBETHI
Ha BCE ITOCTABJICHHBIC BOIIPOCHI;

1,25 Gaina BeICTaBIsIeTCA CTYACHTY, €CIIU 33/1aHUE BHIIOJIHEHO B 00bEMe 0T 80 % u BhIlIIE;

1 Gasut BBICTABIISIETCS CTYJICHTY, €CIIH 3aJIaHUe BHITIOJTHEHO B 00BEMe oT 65 % 10 79 %

0,75 Ganna BBICTABISETCS CTYACHTY, €CIH 3a/IaHUE BHIMTOTHEHO B 00BEMe 0T 50 % 10 64 %;

0,5 Gayma BBICTaBISIETCS CTYICHTY, €CJIM 3alaHUE BHIMTOJIHEHO B 00BEME oT 35 % 10 49 %

0,25 Ganna BBICTABIISICTCS CTYJCHTY, €CIIM 3aJjaHKe BBIOJHEHO B 00bEMe oT 20 % 1o 34 %

(0 6aymIOB BBICTABIIACTCS CTYJCHTY, €CJTU 3aJIlaHHe BBITTOJIHEHO B 00bEMe MeHee 20 %.



7.2.7. UTOroBoe TeCTHPOBAHUE
(Haumenosanue OYeHOUHO20 cpeOCcmsa)

Tunossle npuMepsl 3a1aHUM

Moayab 9. KpaTHble HHTErpajbl

1. JIBOIiHOM HHTErpa B MOIAPHBIX KoopauHarax ot ¢pyukuuu f(r,p) mo obmactu D
UMEET BUJI
+A) [[ 1 (r.p)rdrdg C) [[ f(r.p)pdpdr
D D
B) [[ 1(r.p)drdy D) [[ f(r.o)redrde
D D
2. TpoliHo# HHTErpall B MWIMHAPHYSCKUX KoopauHaTtax oT Gpyukuuu f(r,e,z) mo
obmactu D nmeer Bun
A) [[ f(r.p,2)drdpdz +C) [[ f(r,p, 2)rdrdgdz
D D
B) [[ f(r.p,2)rpzdrdgdz D) [[ (r.¢. 2)pdpdrdz
D D
3. C 1OMOIIIBIO ABOMHOTO MHTErpajia MOYXKHO HaXO/IUTh

+A) IInomaau mnockux ¢uryp

B) [1nomans noBepxHOCTH TPEXMEPHOIO Tea

+C) O6bEM TpEéxMeEpHOTO Tena

D) Maccy TpéxmepHoro tena

E) Cpennee 3HaueHne pyHKIUU JBYX TIEPEMEHHBIX Ha 00JIacTH e€ 3a/1aHus
4, C nmoMoIIbpI0 JBOWHOTO UHTETpajia MOKHO HAXOIUTh
+A) Maccy miockoil niacTuHbl

+B) Koopaunats! ieHTpa Macc MI0CKOH TIaCTUHBI

+C) ILmomraap MIOCKOM TTACTHHBI

D) Maccy TpéxmepHoro tena

+E) O0béM TpéxmMepHOTro Tema

2 6—x
J'dx I f(x, y)dy
5. V3MEHUTH MOPSIOK HHTETPHPOBAHUS JUIsl ° 2
4 6-y 6 0.5y 2 6-y
j dy j f(x, y)dx + j dy j f(x, y)dx j dy j f(x, y)dx
A) 0 0 4 0 C) 0 2y
4 0.5y 6 6-y 6 6-y
Jdy [0 y)dx+ [dy [ F(x,y)dx [y [ f(x y)ax
B)+ 0 0 4 0 D) 0 2y
2 2%
6. M3MEeHUTH MOPSIOK HHTETPUPOBAHUS IS _[dXJ. f(x,y)dy
0 X
2y 4 05y 22y
[dy[ £ y)dx+[dy [ F(xy)dx jdyj f(x, y)dx
A) + 0 0 2 0 C) 0 X
2 2y 4 y 2X 2
j dy j f(x, y)dx + j dy j f(x, y)dx j dy j f(x, y)dx
B) 0 0 0 0 D) X 0



BHU]T

” xdxdy

7. Ecnmu o6macte D orpannuena nmuausmu: x =0, y=2, y=x,T0 D paBeH
A) 2 +C) 4
3
8
B) — D)1
) 2 )
2 Va-x?
J dx J.xdy
8. IToBTOpHBIH MHTErpan ° X paBeH

Mopayas 10. Iuddepenuuaibubie ypaBHeHUs!

1.

o
O]
o

(@]

N

O 0 @E@PHO O O W@EO O

o

O ®@ 0 O

O6ee pemenue nuddepeHanbHoro ypapHeHus Xy'—y = 0 uMeeT BUA
y>+x?=¢c’

y =Cx

y=x"+C
1

y =Ce*

O61ee peurenne audepeHHanbHOro ypaBHeHus 3+ Y + yy'v1- x> =0 umeer

y=x"+C

Xy
y=tglx+C)—x
arcsinx = —/3+y2 +C

O6mee permenue auddepeHnnanTbHOro ypaBHeHUsT Yy'+X =0 uMeeT Bu
y=Cx

arcsin x=—,/3+y? +C

y?+x*=C?

y=C(x*-1)

O6mee pemenue auddepeHnnanbHOro ypaBHeHus: y'—2X =0 umMeeT BUI
y=x*+C

y=C(x* -1
1
y =Ce*’
14_1 =C
Xy
O6mee pemenue nuddepeHuanIbHOTO ypaBHeHUS X+ XY+ Y' (Y + Xy) =0 umeet Bua
14_1 =C
Xy
y=tglx+C)—x
y=C(x*-1)

x+y=mCx+1y+1)
O6miee pemenue auddepenmansaoro ypasaenus (x> —1)y'—2xy =0 umeeT BUI
y=tglx+C)—x



y=C(x*-1)

-1

y=Ce72
1+1:C
Xy

O61ee peurenne guddepeHnnansHoro ypasaerus X-y'+Y =0 umeer Bux
-1

y=Ce72

arcsin X =—/3+y*> +C
X+y=InC(x+1)(y+1)
y=C(x*-1)

Moayas 11. Paabl

1.

n=1

K KaKOMY THUITY OTHOCHUTCS I[aHHLIﬁ paa

3 n 1 el
~(1—(-1)")cos nx+ﬁ(—1) *sin nx

o 3HAKOIIEPEMEHHBIH Psijl
o 3HAKOMOJIOKUTEIbHBINA P
o (YHKIMOHATIBHBIN PN
o CTEIIEHHOM P
O] psn Oypbe
2. B psin @ypee paznaratorcst GyHKINUN, ONUCHIBAIOIINE ...
o JTr00BIE TIPOIECCHI
O] MIEPHOANYECKHE TTPOIECCHI
o MaTeMaTU4eCKUe MPOIIeCCh
o HETIEPUOIUUECKHIE TPOIIECCHI
o OMOJIOTHYECKHE TIPOLIECCHI
3. [Tonb3ysich HEOOXOMMBIM TIPHU3HAKOM CXOJMMOCTH OTBETUTH Ha BOTIPOC O
0
CXOJIMMOCTH MJTH PACXOJUMOCTH Psijia N
N+2
® PSAI paCXOIMTCS,
o PSLT CXOUTCS;
e BOIIPOC O CXOJAMMOCTH OCTAa€TCsl OTKPBITHIM;
0 n-1
4. HccnenoBaTh Ha CXOIUMOCTB PSi 23—
=2 (2n-1)
O] PSLIT paCXOUTCS
o PSLIT CXOUTCS
o BOIIPOC O CXOJUMOCTH OCTA€TCsI OTKPBITHIM
S. Bri6epute U3 HIKENepeuncIeHHbIX HE0OX0AUMbIN MTPU3HAK
CXOOUMOCTH psa

o /ima, =

n—o0
o S, =
o im a, |=0

N—oo
o /ima, #0

n—o0
® /ima, =0

n—o0



O

W3 HMKenepeyrCIIeHHbIX BRIOEPUTE UHTETpaIbHbINA TpU3HaK Ko
fimyU, =7, pan cxopurest npu ¢ <1 u pacxoaures npu £ >1
nN—o0

Z U, U, =f(X):ecmu I f (x)dx =0, To psix cXOmHUTCS, €CIH .[ f (x)dx=0, 10
n=1 1 1

PAI paCXOAUTCS

@)

©

Ecmun Ui>U2>Us. . . >Up>. .. u /imU_ =0, To pan Z( 1)”*1 Un cxoaurtcs

n—oo
n=1

Zim LLJJ =/, psn cxoautcs ipu ¢ <1, u pacxoaurcs npu £ >1

N—o0

Z U, U, =Tf(x):ecmm If(x)dx CcXOauTCs (PacXOAUTCs), TO U PAL Z U,

n=1

CXOJIUTCS (paCXOL[I/ITC}I).

7.

N3 HuKenepeynciaeHHbIX BeIOepUTe GopMyITy paanyca adCOTIOTHOU

CXOOANMOCTH CTCIICHHOTO pAda

O

oo

© 0 @O0 0O

® % O 0o

S,=U,+U, +..+U,

. la
R = /im|—L
n—o an
R = timy/a,|
N—o0
_|a
R = /im—"
n—0 an+1
B 1
rimefja,|
N—o0
K (x+2)"
KaKOMY THITy OTHOCUTCS TaHHBIN P z o

3HAKOIIEPEMEHHBIN Pl
3HAKOMOJIOKUTEIbHBINA PSIJT
(byHKIIMOHATBHBIN PSIT
CTEIIEHHOM P

psan @ypre

HWccmenoBaTh Ha CXOAUMOCTD PSIT Z T
PSI PACXOIUTCS

BOIIPOC 0 CXOAUMOCTHU OCTACTCA OTKPBITHIM

psia cxonuTcst abCOIIOTHO

pAA CXOAUTCA YCIIOBHO

Moayasb 12. Teopust BeposiTHOCTEH

1. CoObITHS HA3BIBAIOTCS HE3ABUCUMBIMH E€CIIHA

@)
©)

©

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



2. YeMy paBHa BEpPOATHOCTh HEBO3MOXKHOTO COOBITHSI

= 0
3. CoObITHst A 1 B Ha3bIBalOTCS HECOBMECTHBIMU, €CIIU
o p(AB)=1

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

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

O] p(AB)=0

4. BeposATHOCTB BBIMTPATH B pysieTKy paBHa 1/38. Urpok nenaet 190 craBok. 1o kakoi
(dbopMyIie MOKHO BBIYHCIUTH BEPOSATHOCTH TOTO, YTO OH BBIMTPAET HE MEHEe 5 pa3

O] pacnpenenenus [Tyaccona
o ¢dbynakun Jlamnaca O(x)
o HAJI0 COCUUTaTh 10 Gopmysie bepHysin, acuMnToTHYeCKHE POPMYJIbI TayT

00JIBIIYIO OIIHOKY.

o IUIOTHOCTH HOPMAJIBHOT'O pacrpeaeIeHus

S. BeposiTHOCTE CyMMBI JIFOOBIX CITy4aifHbIX COOBITHI A 1 B Bbuncisiercs nmo gpopmyie

o p(A+B)=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)

6. BepositHOCTE BBIMTpaTh B KocTH paBHa 1/6. Urpok aemaer 120 craBok. [1o kakoi
(dbopMyIiie MOKHO BEIYMCIUTH BEPOATHOCTh TOTO, YTO YMCIIO BEIUTPHIIICH HE OyAeT MeHbe 15

o pactpenenenuem [lyaccona

o JoKaJIbHOH Gopmyroir Myapa-Jlamnaca

o HaJ10 cocuuTath 1o ¢popmyne bepuynu

O] WHTETpAIbHOUN opMmyroit Myaspa-Jlamaca

7. [Tpon3BoUTCS N HE3aBUCUMBIX UCIIBITAHUM, B KOTOPBIX BEPOSITHOCTh HACTYIUICHUS
coObITHsI A paBHa p. BeposiTHOCTH TOro, yTO COOBITHE A HACTYIUT M pa3

o BeIuHCIseTcs 1o hopmyne baiteca

o paBHa p(1-p)

O] BeIUHCIsAeTCs 1Mo popmyine bepuymnu

o BBIUHCIIIEeTCS o hopmyne Myaspa-Jlamnaca

8. AOGoHeHT 3a0bL1 MoceiHIo U py HoMepa TenedoHa U MOITOMY Habupaer eé
Hayraja. OnpenenauTb BEpOSITHOCTh TOTO, YTO €My IpUIETCS 3BOHUTH HE Oojiee yeM B 3 MecTa.

= 0,3

= 03

9. AGoHeHT 3a0b11 nocneanue 2 udpsl TeneOHHOro HoMepa, HO HOMHUT, YTO OHU

pPa3IUYHBI U 00pa3yIOT ABy3HAYHOE YMCIo, MeHbIee 30. C yueToM 3Toro oH HabupaeT Hayray 2
uGpsl. HailTu BEpoSITHOCTH TOTO, UTO 3TO OyIyT HYXHbIE UPPbI. OTBET OKPYTIIUTE 10
TBICAYHBIX.

= 0,037

= 0.037

10. PeGenok nmeer Ha pykax 5 kyoukos ¢ OykBamu: A, K, K, JI, Y. BepositTHOCTH TOTO,
4yTO peOeHOK cobepeT u3 KyOuKoB cioBo "Kykia'paBHa. OTBET OKPYIJIMTE IO THICSYHBIX.

= 0,017

= 0.017

11. ®opmyna D (-X) = D(X):

A) He BepHa

B) BepHa TONBKO AJ1 OTPULIATENBHBIX CIy4allHbIX BEJTMYUH

C) BepHa TONBKO JUIS MOJOKUTEIBHBIX CITy4allHBIX BETHUUH X
D) BepHa



Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
HroroBoe TectupoBaHue mo aucuuiuinHe "Bricimias matemaruka. M30paHHBIE pazaelnsl

BbICLIEH MaTeMaTuKu" BbICTaBiseTcsl B pacnucaHuu Ha 20 Henmene u mpoxoxuT uepes3 LleHTp
TECTUPOBAaHUS B KOMIIBIOTEPHOM Kiacce obOmero nocryna. Ha Ttect orBoautcs 2 waca. Ilpu
BBIIIOJIHEHUM TeCTa CTYJEHTbl MOTYT I10Jb30BaTbCi TOJBKO KaJIbKYJIATOpaMM, NPU 3TOM He
JIOITYCKAETCsl MCIIOJIb30BaHUE KaKUX-THOO CIPABOYHBIX MAaTEpHaliOB, KOHCIEKTOB JEKIHMHA U
HNPAaKTUYECKUX 3aHIATUH, MOOUJIBHBIX YCTPOMCTB, I'a/UKETOB.

Kpurepun oueHku:

Tect cocrout u3 10 3aganwmii, KayKa0€ U3 KOTOPBIX olleHuBaeTcs B 10 6amios:

10 6amioB cTaBUTCS 3a 33JaHKE, €CJIM CTYJEHT Ha BOIIPOC 3aJaHMs OTBETHII IPABUIIBHO;
0 GayToB cTaBUTCH 3a 3a/laHKE, €CITU CTYJIEHT Ha BOIIPOC 3a/1aHUS OTBETHUII HEMIPABUIIHLHO

7.3. OneHo4Hble cpeacrea AJasl HpOMe)l(yTO‘lHOﬁ aTTeCTallu| 10 HUTOoraMm OCBOCHHUSA

JAUCHHUILIHHBI

7.3.1. Bonpochbl K IPOMeKYTOYHOM aTTeCTALNH

CemecTtp 3

=]
= Z

BOI[pOCbI K 3K3aMEHY

[MousiTre uHTEerpanbHol cymmbl Gyukuuu f(X,y) 3ananHoii Ha ABymMmepHO#t obnactu D

JIBOWMHOW MHTErpaJl U €r0 TEOMETPUUECKUIN CMBICI

CBolicTBa ABOMHOTO UHTErpajia

Brluncnenue 1BOMHOr0 MHTETpaIa B IPSIMOYTOJIbHOM CUCTEME KOOPAUHAT

HOJ’I?IpHI)Ie KOOPJAWHATHI, BBIYUCIICHUC I[BOfIHOFO HWHTCIpajia B HOJAPHBIX KOOpJAWHATAX

Brruncnenue miomaaei miocKux (1)I/Il"yp 1 00BEMOB TEII C MMOMOILLIO TBOMHOTO HHTCI'pajia

[TonsiTue nHTErpanbHON cymmel pyHkuuu f(x,y,z) 3a1aHHON Ha TpeXMEpHOM o0nacTu

TpoitHol nHTErpas u ero GU3NYECKU CMbICII

OO |N|IO|OTI|R~|WIN|F-

CBolicTBa TPOIHOTO NUHTETpaJIa

[ERY
o

Brrunciienne TpoitHOTO MHTErpasa B NPSIMOYTOJIbHON CUCTEME KOOPIMHAT

-
-

Borunicienne oobema Tena 1 KOOpJMHAT €ro HEHTpa Macc ¢ MOMOUIbI0 TPOMHOr0 MHTErpaia

[EY
N

I_[I/IJ'II/IHI[pI/I‘-ICCKI/IC KOOpJAWHATHI. TpOfIHOfI HUHTCrpaJl B HUWIMHAPHUYCCKUX KOOpAHWHATAX U €T0
BHIYHCIICHUC

13

Juddepennmanbable ypaBHEHHsT 2-0r0 MOPsIKA, JOMYCKAIOIIME MOHMWKEHUE Mopska 1-oro
THI1a U METOJ OTHICKAHUS WX PEIICHHUS.

14

JuddepennranbHble ypaBHEHUS 2-0r0 MOPSAJKA, JAOMYCKAIOIINE MOHMW)XEHHUE MOpsAIKa 2-0ro
TUIIa U METOJ OTBICKAHUSI UX PEILICHMUS.

15

Juddepennranbble ypaBHEHUS 2-0r0 MOPS/IKA, JOMYCKAOIIUE MOHMKEHUE MopsiakKa 3-ero
THI1a ¥ METOJ OTBICKAHUS UX PELICHHUS.

16

Jluneitnble oHOponHBIE IuddepeHInaTbHble ypaBHEHUS N-Oro TMOpsIKa, CBOWCTBA €ro|
CIICHUH.

17

Crpykrypa obmiero pemenus JIOY n-oro mopsinka.

18

OnpenenieHne JTUHEWHOW 3aBUCUMOCTH (YHKIHMHA. YCIOBUS JUHEHHON 3aBHCHUMOCTH H
ITUHEITHON HE3aBUCUMOCTH IBYX (YHKITHH.

19

Onpenenuresib BpoHCKOro u €ro cBoiCTBA.

20

Jlunelinple ogHOpOAHBIE AU depeHnanbHble ypaBHEHNUsT BTOPOTO MOPSAIKA C MOCTOSHHBIMU

Kod(purmeHTaMu.




n/n

BOHpOCBI K 3K3aMEHYy

21

CtpyKTypa 0011ero peneHns TMHEHHBIX OAHOPOIHBIX AU (hepeHINAIFHBIX YPaBHEHUS BTOPOTO
MopsiiKa ¢ NOCTOSHHBIMU K03 durimenramu.

22

XapakTepuCTHUECKOE YPaBHEHHUE ISl IMHEHHBIX OJJHOPOIHBIX AU PepeHIINATBHBIX YPaBHEHUS]
BTOpPOTO MOPSIAKA C NOCTOSIHHBIMU K03 (hUITMeHTaMH.

23

Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOIHBIX Au(DdepeHInanbHbIX ypaBHEHHS BTOPOTO
[opsifika C MOCTOSIHHBIMU KO3((UIIMEHTaMH AJIs CIy4aeB, KOI/la KOPHU XapaKTepUCTUYECKOTO
YPaBHEHUs IEHCTBUTEIIBHBIE PA3IMYHbIC YHUCIIA.

24

Bun obmero pemieHus JTUHEHHBIX OJHOPOAHBIX AU(EepeHLnaTIbHbIX ypaBHEHUS BTOPOTO
MopsiiKa ¢ MOCTOSTHHBIMU KO3 (GUITMEHTaMH ISl CIy4aeB, KOTrJla KOPHU XapaKTEPUCTHUECKOTO
ypaBHEHUs 1E€HCTBUTENIbHBIE OJIMHAKOBBIEC YUCIIA.

25

Bun oOmiero pemieHusi JTUHEWHBIX OJHOPOMHBIX AHu((epeHInaNbHBIX ypaBHEHHS BTOPOTO
[opsika ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMH AJIs CIy4aeB, KOIJla KOPHU XapaKTepUCTHUECKOTo
YpaBHEHHUsI KOMIUIEKCHBIE YUCIIA.

26

Jlunelinple HeogHOpOIHBIC M depeHnranpable ypaBHEHHS N-0T0 MOPSIKA.

27

CtpyKkTypa 0o0IIero peieHus TMHEHHBIX HeOJHOPOIHBIX MU depeHIIMaTbHBIX YPaBHEHUS N-0T0|
mopsiaxa.

28

MeTtox Bapuanuy NpOM3BOJIBHBIX OCTOSHHBIX ISl OTBICKAHHSI YaCTHOT'O PEILICHHUS JIMHEHHOTO
HEOTHOPOAHOTO M GEepEeHITNATBFHOTO YPaBHEHUS! BTOPOTO TOPSIJIKA.

29

[TpaBas yacTh cienuansHoro Buaa JIHJ[Y 2-oro mopsiika ¢ mocTOSHHBIMEA KO3 (DUITHESHTAMH.

30

Merton HeompeaeneHHbIX KO3 GUIMEHTOB Ul OTHICKaHHUS YaCTHOTO PELIEHHsI HEOJTHOPOJHOIO)
mHeliHoro MM (hepeHInaTEHOTO YPaBHEHHUS BTOPOTO TOPSIIKA C IPABOH YaCThIO CIIEIIHATEHOTO
BHIA.

31

Uto Takoe uucinoBoi psa. IIpumep. Urto HaszwiBaeTcs cymMMol psna. Kakoil psnx HaszelBaercs
CXOIAIIMMCs, KaKOHN pacxoasiuMcs. beckoHeyHast reoMeTprudecKas IpOorpeccus U ee cymma

32

HCO6XO,Z[I/IMLII>’I IMPpU3HAK CXOAUMOCTH YHCIIOBOT'O psla. Kak ero mMo>XHO HCIIOJIB30BaTh JJIs
MCCJICOOBAHNA CXOAUMOCTH pAaa

33

JlocTaTOuHbIE NPHU3HAKKM CXOAMMOCTH pPSIOB C TIOJOKUTENBHBIMU UIEHAMH (CpaBHEHUS,
JlanambGepa, paguKaibHbli, HHTErpanbHbIi). [IpuMepsl

34

3Hakouepenyromuecs psansl. Teopema Jleitbnuma u e€ ucmonb3oBaHUE A MPUOTMIKEHHBIX
BBIYMCIICHUI CYMMBI psifia

35

3HaKomnepeMeHHbIe psiibl. JlocTaTouHble NpPU3HAKU CXOAMMOCTH. AOCONIIOTHAsE M YCJIOBHas
CXOIMMOCTb

36

CrenenHol psa. MIHTEpBaJI CXOIMMOCTH CTENIEHHOTO Psid, PaAlyC CXOIUMOCTH, KAK €r0 HauTH

37

Psinel Teitnopa u Makiopena i pynkiuu f(x). [pumepst muis yHkiwmit: cos(x), sin(x), In(1+x),
exp(x).

38

lcrionb30BaHue pSAAOB ATl BHIYUCICHUH NMPUOIMKEHHBIX 3HaUeHUH (QYHKIMI 1 onpeeieHHbIX
MHTErpajoB ¢ 33JJaHHON TOYHOCTBIO

39

Tpuronomerpuueckuit pan. Koadpduunentst dypoe, psin @ypbe 115 GyHKIHHN ¢ eproaoM 2 1t

40

Paznoxenue B psaj Pypbe YETHBIX U HEYETHBIX NEPHOJHMUECKUX (DYHKIIMH

41

DyHKIMOHANBHBIN pssl. O0IacTh CXOIMMOCTH Psja.

42

CBOICTBA CTENIEHHBIX PSOB

43

lcrionb30BaHue pSIOB i OTBHICKAHWS MPHOIMKEHHBIX pemieHuidl auddQepeHuanbHbIX
ypaBHEHUI

44

Ycnosue Aupuxie i GyHKIUN

45

YcnoBue cxogumoctu psaga Oypbe K QyHKINH, 111 KOTOPOH OH 3arucaH

46

Koaddurnmentsr Oypoe, psanx Oypbe 11 GyHKINNA ¢ TepruoaoM T

47

Paznoxenue B pag Pypbe HeepuoanYecKuX QyHKIUH

48

OproroHanbHble Ha oTpe3ke [a; b] pyHKINM




n/n

BOHpOCBI K 3K3aMEHYy

49

DopMysbl KOMOMHATOPUKHU

50

Uro Ttakoe wucnobitanue, coObiTHe. IIpumep. Kakue coObITHS Ha3bIBalOT CIIy4allHBIMH,
TOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

51

Kakue coOBITHSA Ha3BIBAIOT HCCOBMCCTHBIMHU, HC3aBMCHMMBIMU. HpHMep

52

Uto Takoe cymma coOBITHI, Tpon3BeaeHue coobrtuid. [Ipumep

53

Kakue coOBITHSA Ha3BIBAIOT IIPOTHBOITIOJIOKHBIMH. HpHMep

54

UTo Takoe moyHas rpyniia coObITH. UTO Takoe OJICMEHTAPHBIC UCXOAbI NCIIBITAHN. HpHMep

55

Uto Takoe OTHOCHTENbHAs 4acTOTa COOBITHS, B 4EM 3aKJIIOYAETCS CBOMCTBO yCTOWYHBOCTH
OTHOCUTEJIBHBIX YaCTOT, YACTOTHOE OIPEIETIEHNE BEPOSITHOCTH COOBITHSI

56

Knaccrnyeckoe onpezneneHue BepossTHOCTH coObITus. [Tpumep. CBoicTBa BEPOSITHOCTH COOBITHS]

57

VcioBHass BEpOSATHOCTH. BeposSTHOCTH mpomu3BeneHUsI COObITHIA. BeposaTHOCTh Mpou3BeneHHs
He3aBUCHUMBIX cOObITHIA. [IpumMep

58

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHIH. BEpOSTHOCTH CyMMBI COBMECTHBIX COOBITHIA.
[ [pumepsbl

59

[ToBTOpHBIC HE3aBUCUMBIE UCTIBITaHUS. Dopmyiia bepHyiuiun.

60

ACUMIITOTHYECKUE (DOPMYITBI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH

Cemectp

dopma
NPOBECHUSA
NPOMEKYTOYHOM
arrecTauuu

Kpurtepuu u HopMbI OLleHKH

Crynent HaOpain 85 u 6onee
0aJI0B, paCCYMTAHHBIX I10
dbopmyne: (Cymma 6aioB 1o
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
IIPElyCMOTPEHHBIM B Kypce
+0asubl 3a MocenaeMocTsb +
pe3yJIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ielEHHAs HA
2. K nonydyeHHOMY pe3ynbTaTy
npuOaBIIsA0TCs OOHYCHBIE OAJLITBI.

«OTIHUYHO»

CrynenTt Habpan ot 70 mo 84
0aJIoB, paCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1mo
BCEM Y4E€OHBIM MEPOIPUSITHUSM,
IpeTyCMOTPEHHBIM B Kypce +
OaJIel 32 MOCEIaeMoCTh +
pe3yIbTaThl UTOTOBOTO
TECTUPOBAHUS), pa3/ieN€HHas Ha
2. K nosryueHHOMY pe3yJbTary
npuOaBIIsAOTCs OOHYCHBIE OAJLITBI.

DK3aMeH (1o

3 HAKOTIUTEIEHOMY
pENTHUHTY)
«XOpOILLIO»

Crynent Habpan ot 55 10 69
0aJIoB, paCCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM yUEOHBIM MEPOTPHSITHSIM,
PeyCMOTPEHHBIM B Kypce +
0aJuThl 32 TOCENIAeMOCTh +

«KYHOOBJICTBOPUTECIBHO»




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3AciIEHHAS HA
2. K monyueHHOMY pe3yibTaTy
npuOaBIIsAIOTCS OOHYCHBIE OAJLITBI.

«HCYHOBJICTBOPUTCIILHO»

Crynent Habpan meHee 55
0aJI0B, PACCYMTAHHBIX T10
dbopmyne: (Cymma 6amios 1o
BCEM Y4E€OHBIM MEPOIIPHUATHUSM,
MPelyCMOTPEHHBIM B Kypce +
OaJuIbl 3a IOCEAeMOCTh +
pe3yNIbTaThl UTOTOBOTO
TECTHPOBAHUS), pa3/eI€HHAs Ha
2. K nosniyueHHOMY pe3yJbTaTy
puOaBisAOTCS OOHYCHBIE OAJUIBI.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IInnauyes. — Mocksa : MTHOPA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
«ZNANIUM.COM»

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

9BC
«ZNANIUM.COM»

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3oBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
«ZNANIUM.COM»

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

OBC
«ZNANIUM.COM»




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0Ho- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocodue, yuedHo- HaysHon
ABTOpPBI, COCTABUTEIH 3ariaBue (3aroJ10BOK) I'ox u3panus ondmorexe /
n/n MeTOoAnYEecCKoe mocoomne,
NpAKTREYM, Jp.) HaumeHoBanue
IBC
1 | Kysnenos JLA. COOpHUK 3a/1aHUI1 IO BBICIIEH MaTeMaTHKe. Y4ebGHOe mocobue 2015 3BC
TunoBsle pacyeTsl : yueOHOe mocoodue / «Jlanb»
JLLA. Ky3nenoB. — 13-e u3n., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — TekcrT :
3JIEKTPOHHBIN // DNEeKTPOHHO-ONOInoTeYHas
cucrema «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/4549 (nata
oOpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIIsl aBTOPHU3. MOJIb30BaTeIeH
2 | ®wmnoBa E.E., Cepreea | Maremaruka: Yuebnoe nocobue / E.E. Y4eOHoe mocobue 2015 3BbC
J.B., Cnob6oxackas U.H. dunumnosa, [[.B. Cepreesa, «ZNANIUM.CO
N.H.Cnob6oxackas - Bonorga: BUITD ®CUH M»

Poccunm, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIH. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3arojioBoK) T'ox m3panus ouodaunortexe /
n/n MeTon4ecKoe nocoodue,
HaumeHnoBanue
NMPaKTHUKYM, IP.) 3EC
https://new.znanium.com/catalog/product/89
9484
3 | benmoycoga B. U., EpmakoBa | Beiciras matemaTuka. Yacts 1 : yaeObHOE Y4ebHoe mocobue 2016 3BC

I'. M., Muxanesa M. M. [u
ap.].

noco6bue / B. U. benoycosa, I'. M.
EpmakoBa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuil penepanbHblii
yausepcuret, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TexkcT :
AIIEKTPOHHBIH // DIEKTPOHHO-ONOIMoTeYHas
cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. TIOJIh30BaTENeH

«IPRbooks»




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucTeM

—OCHOBBI BbICIIICH U IcKkpeTHOM Matematuky // [Ily6osuu A.A., Knouxos FO.B. CipaBo4HUK
/ Bonrorpan, 2015. Pesicum oocmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jleemepesa P.B. Y4ebHoe nmocooue. B 2-x
yacTsx / bapaayn, 2014. Tom Yacts 1 JIuneitnas anredpa, aHaTuTHYECKAs T€OMETPHS, KOMIUICKCHBIC
quCia, pa3iokKeHWe palMoHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYECKU aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AOMOIHEHHOE). Peorcum docmyna: http://elibrary.ru

—Jlekuuu o Beiciiei Matemartuke // I'anos B.A., /Jeemepesa P.B. Y4ebHoe nocooue. B 2-x
yacTsax / bapnayn, 2014. Tom Yacte 2 JIuddepennnanbHoe U HHTETPATbHOE HCUUCTECHUS, () YHKITUH
HECKOJIbKUX NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOE). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeyeHb MPOrPaMMHOI0 o0ecneYeHu sl

Ne Hanmenosanme IO PexkBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok aeiicTBHs —

WinPro 10 RUS Upgrd OLP NL Acdmc | 6eccpouno;
KOHTpakT Ne 1653 ot 14.12.2018, cpok nelicTBus
— OecCpovYHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok aeiicTBHs —
Office Standard 2013 Russian OLP NL | 6eccpouno
AcademicEdition

8.5. Onucanne MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
o0pa3oBaTeIbHOIO NPoOLECcca 10 JMCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB ISl IPOBEACHUS

/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHI,
NMOMELIECHHU VISl CAMOCTOATEILHOMN

padoThl o0y4yaoumxcs (HoMep ayAuTOPHH)

Ilepeuenb 0CHOBHOTO 000pPYAOBAHMSA

Y4ueOHast ayauTopust Uit mpoBeeHus 3aHsITiid | CTONBI  yICHWYECKHE JBYXMECTHBIE U
JIEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | TPEXMECTHbIE (MOHOOIIOKHM), CTOJ
MPOBEJCHUS 3aHITUA CEMHUHApPCKOTO THUIMA. | MPENo1aBaTeIbCKUH, CTYJ
VYuyebHast ~ ayauTopus UL KypCOBOTO | IPENoJaBaTelIbCKUM, JOcKa ayAuTOpHas
1 | MPOEKTHpOBAHUS (BBITIOJIHEHUSI  KYpPCOBBIX | (MesoBasi)

pabot). YuebHast ayauTOpHs JJIsl IPOBEIACHUS
TPYTITOBBIX " WH/INBHyaTbHBIX
KOHCYNIbTallMi. YueOHas ayauTopus i
NIPOBEICHUS 3aHATHIA TEKYIIEro KOHTPOJS U
npomexyrouHoii arrectarmu. (I-440).

2 [Tomemenue st caMocTOATENbHONM paboThl | CTOJBI, CTYJIbS, KOMIBIOTEPHI
oOyuaromuxcs. (I'-401)

3 [Tomemenue nast camocTOSTENbHOW PaOOTHI | CTOMBI, CTYJIbS, KOMITBIOTEPHI
obyuarommuxcs. (C-916)



https://elibrary.ru/item.asp?id=26393104
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
https://elibrary.ru/item.asp?id=24259885
http://elibrary.ru/
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