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Cpok neiicTBusi padoueii mporpaMMsbl AMCUMILIMHBI 10 «31» aBrycra 2027 r.

COI''TACOBAHO
3aBeyIomuii kadeapoit «ObopynoBanue u TEXHOJIOTUU
MalIMHOCTPOUTEIHHOI'O IPOU3BOICTBA)
« » 20 I. H.IO. Jlornuos
(noonucv) (U.0. Damunus)
YTBEPXJEHO

Ha 3acemanuu kadenper  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue"

(mpotoxon 3acemanust Ne 2 ot «07» 09. 2022 1.).



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 aNTOPUTMHYECKOTO  MBIIUICHUS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO
JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!

"Beiciiass mareMarmka. DJIEeMEHTHI BBICIIEH aireOpsl u reomerpun'’, "BrIcimasg mareMaTHKA.
JuddepeHnaIbHOE U HHTErPAJIbHOE UCYHUCIECHHUS .

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
npeamectBytomiee: "@usznka. MonekynapHas ¢uszuka”, "Mexanuka. Teopernyeckas MexaHuka ",

«ONEKTPOTEXHUKA U DJICKTPOHHKAY.

3. Iliianupyembie pe3yJibTAThI 00y4eHUs

®opmupyeMbie U
KOHTPOJINpyeMbIe
KOMIIEeTEeHIINH
(KO 1 HAMMEHOBAHUE)

HNHauKaTopsl 10CTHKEHUS
KOMIIeTeHIMH
(Ko ¥ HAMMEHOBAHUE)

I[InanupyemMble pe3yJbTaThl
o0yueHust

OlIK-1. Cnocoben

3HATh:

IIPUMEHSTD OINK-1.4. Brazeer 1. OcHOBHBIE 3aKOHBI MaTe€MaTHKH,
€CTECTBEHHOHAYUHBIC M |\ oo anmapaToM METOJIbl PELIeHUsl 3a7ad, a TaKkKe HX
OO0IIenHXEHEPHbIE OPUIIOKEHHUS B  MPO(ecCHOHATBHBIX
IIPU peLIeHnH PU3NIECKUX
3HAHUS, METO/IbI saan. JUCLUIUINHAX, METOAbI cOopa aHanu3a
MaTeMaTH4eCKOIr 0 1 00paboTKH MH(OpPMAIUH.
aHaiu3a u 2. MeTonpl pemeHus MaTeMaTHIECKUX
MOJICIUPOBAHMS B OIIK-1.8. Ymeer BbISBIATH 3aJa4 0 4YMCJIOBOTO UM JAPYyroro
npodeccuoHaTbHON CCTECTBCHHO-HAyYHYIO TpeOyemoro pesynpTata (rpaduka,
JEATEIIbHOCTH; CYIIHOCTb NPOOIIEM B (GhOpPMYJIBI U T.11.)
npodeccroHanbHOM 0051aCTH, | Vmern:
PYKOBOJCTBYACh 3aKOHAMU U | 1, Pemath THIOBbIE MaTeMaTHYECKUE
METOJIaMHU €CTECTBEHHBIX 3a1a4n
HayK 1 MaTCMaTHKH 2. CamoCTOATENbHO MaTeMaTU4YeCcKH
KOPPEKTHO CTaBUTh
€CTECTBEHHOHAYUYHbIE 3aJauu,
MIPOBOANTH CTPOTHE MaTeMaTUYEeCKue
paccyXIeHHUs.
3. [lepeBonTh WHIKEHEPHBIE 3a/1a4H C
ONMCATEIBHOTO  fA3BIKA  HA  SI3BIK
MaTEeMaTHKH, IPUMEHSATh
MaTeMaTU4eCKUI ammapar pu

penieHny npoecCHoHAIBHBIX 3a7ay.

Baagern:




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(Ko 1 HAMMEHOBAHUE)

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIUit
(Koa 1 HAaMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0y4eHust

1. MeTtomamu MaTeMaTHIECKOTO
OITHCaHMS TUITOBBIX 3a7a4 i
WHTEPIPETAH MOJTY4YCHHOTO
pe3ynbTaTa.

2. Coocobamu HarJIsagHoro
rpaduyecKoro MIPEICTaBICHHUS
pPE3yIBTATOB MCCIICIOBAHUS.

3. HaBbikamu IPUMEHEHUS
COBPEMEHHOTO MaTeMaTH4YECKOI0
WHCTPYMEHTApUS npu pelIeHun
poeCCHOHAIBHBIX 3a]1a4.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®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 Brruncnenue 1BOMHBIX 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 MHTErpaa
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

MHTETPAJIbD

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, ypaBHeHuit 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, 00JIaCTh
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. IHTerpaibHblii 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 -
Psiner 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.

[TpubmmkEHHOE pelIeHHEe

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. Ip 21 Paznoxenue B psag Pypre QyHKIUI 3 2 -
Psaner
Monyns 11. IIp 22 KonrtpomnbHas padota no Teme «Psabi» 3 2 15 - KonrtponsHas pabora
Paner 3 110 TeMe «Paaeny




®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, CBOIICTBA 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 UCIIBITAHUS.
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 3aia4 npu nomou 3 2 -
Teopus aCUMIITOTUYECKUX (POPMYIL.
BEPOSTHOCTEM
Monyns 12. Ip 30 KontponsHas padora o teme «Teopus 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 pacyera UTOroBoro 6ajia
(Cymma 6amioB mo BceM Y4eOHBIM MEpONPHUSATHIM, MPEAYCMOTPEHHBIM B Kypce + Oajibl 3a IMOCEHaeMOCTh + Pe3yibTaThl WTOTOBOTO
TEeCTUPOBaHUs), pazaenéHHas Ha 2. K monmyueHHOMY pe3yabTaTy IpuOaBisStioTCs OOHYCHBIE OaslIbL.

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 0,25 -
10 HAKOTIUTEIILHOMY PEHTHHTY)
Kontpoms Kontposb 35,65
bb bonycHbie Oasuibl (3a yyacTue B 20
Hroro: 216 120




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctmmnuae “Beicmas maremaruka. M30paHHBIE pa3fenbl  BBICIICH MaTeMAaTHUKH'
UCIOJIB3YIOTCS:

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Iy IbHOTO 00yUeHus (CoiepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHSl pa3BUBAMOLICr0 00y4eHus (IMpOBEJACHUE JEKIMH, MPAKTHUYECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHirpoBanHoro oO0ydeHus (MpeasiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IMIPUMEHEHHE Y4YEOHBIX SJICKTPOHHBIX
U3/1aHu, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUN yUaIUXCsl).

6. MeToauuecKue YKa3aHUus 110 0CBOCHHUIO U CHUIIIMHBI

OCHOBY TEOpETHYECKOI0 OOY4YEHHS! CTYIAEHTOB COCTAaBIISIIOT JIEKIUH, B XOJE€ KOTOpOMU
IpernoJiaBaTesb U3jaraeT OCHOBHbIE, HAU0OJIee CI0KHBIE TIOHATHS TEMBbI, a TAKXKE CBSI3aHHbIC C HEH
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbl, TaET PEKOMEHAALNU AJIsl MPAKTUYECKOrO 3aHITHUS U
yKa3aHUs U1 BBIMOJIHEHUS] CaMOCTOATENbHOM paboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE
yuyeOHOro Matepuasa, oOpaiias BHHMaHMEe Ha (DOPMYJIUPOBKH, PACKPBIBAIOLIUE COJCpKAHHUE
u3ydyaeMoil qucuuiuinHel "Beiciias Marematuka. M30paHHBIE paszienbl BbICHIEM MaTeMaTHKH'.
XKenarensHo ocTaBiATh B padouumx KOHCIEKTaX IO, Ha KOTOPbIX JielaTh IOMETKH,
NOoMYEPKUBAIOIINE 0COOYIO BXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX MOTOKEHHH.

CamocrodrenbHas paboTa CTYAEHTOB SIBJISIETCS Ba)KHBIM BHJIOM Y4eOHOW J€ATEIbHOCTH.
CamocTtosTenbHass paboTa BBINONHSIETCS BO BHEAYJUTOPHOE BpeMsl IO 3aJaHUI0 U TpuU
METOAMYECKOM PYKOBOJICTBE MPEIOJIaBaTessl, HO 0€3 ero HeMOCPEICTBEHHOTO YUacTHs.

B mporecce camoctosaTensHON pabOThl CTYACHT MPUOOPETAET HABBIKM CAMOOPTaHM3AINH,
CaMOKOHTPOJIs, CAMOYIPABJIEHNS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSTEJIbHBIM CYOBEKTOM yueOHOMH
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 MOCBSAILIEHBl M3YUEHHUIO Hauboyiee Ba)KHBIX U CJIOXKHBIX TeM Y4eOHOM
JUCLUIUIMHBI U CITYKaT JUIsl 3aKPEIUICHUS] U3y4YEHHOI0 MaTepHaia.

BaxkHpIM KpUTEpUEM YCBOEHUS TEOPUH SIBISETCS YMEHUE pelaTh 3ajaud Ha MPOWIeHHBIN
marepuan. llpu pemeHMH 3agay HYXKHO OOOCHOBaTh KaXJblii 3Tam pelIeHHs, 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, OTAENss BCIOMOIaTeibHbIe
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 MOAYIIS IIPENIoAaBaTeNb IPOBOJUT KOHTPOJIbHYIO PaboTy € LIEIIBI0
IPOBEPKU U OLIEHKU 3HAHUM U yMEHUH CTYIEHTOB. 3aJaHHsl KOHTPOJIbHOW pabOThl JOJDKHBI OBITh
BBITNIOJTHEHBI aKKYPATHO, MOCJIEI0BATEIbHO, 000CHOBAHNE PELLIEHUS M OTBET 0053aTeIbHBI B KaX10M
3agaHud. [Ipy BBINOJHEHWH KOHTPOJIBHBIX pabOT HE JOMYCKAeTcs HCIOJIb30BaHUE MOOMIBHBIX
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. [Ipu noAroToBKe K KOJJIOKBUYMY CTYAEHTHI JOJKHBI BHUMATENIBHO IPOYUTAThH



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

IIpy nOAroTOBKE K HMTOrOBOMY TECTUPOBAHUIO CTYAEHT [JOJDKEH IIOBTOPHO HW3YYHTH
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. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
3 OIIK-1.4, OIIK-1.8 Kontposbhas padora 1 mo teme
"KpaTtHble unTerpais!’
3 OIIK-1.4, OIIK-1.8 KoHntposbHas pabota 2 o Teme
"luddepennnanpHple ypaBHEHUS
OIIK-1.4, OIIK-1.8 Komnoksuym 1 o temam «KpaTHbie
3 uHTerpais, «Auddepenunansuoie
YpaBHEHHUSI»
3 OIIK-1.4, OIIK-1.8 KonTponbras padora 3 o Teme
"OnepanioOHHbIC HCUUCICHUS
3 OIIK-1.4, OIIK-1.8 KonTponbHas pabora 3 o treme "Psipr’”
3 OIIK-1.4, OIIK-1.8 Kontponsnas padora 4 o teme «Teopust
BEPOSTHOCTEMN
3 OIIK-1.4, OIIK-1.8 KomnokBuym 2 1o Temam «Psibiy,
«Teopus BepoATHOCTEN
3 OIIK-1.4, OIIK-1.8 Bomnpocs! k sx3ameny NeNe 1-60
3 OIIK-1.4, OIIK-1.8 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

2 y o
1. U3MeHUTH TIOPS/IOK MHTETPUPOBAHMS B WHTErpaie | L dy fy2_2 dx W HalTH TIOLIA/b

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 /1+x2+§2 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, tne

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[, y\/x? + y*dxdydz, tne V: 2% = 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 MOIAPHBIX KOOPANHATAX dx ———dy.
p 1 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 BBIOJIHEHUU KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BaThCsl OYMaKHBIMU HOCUTENSIMH HMH(OpMay (KOHCIIEKTaMH JIEKIUH M MPAKTUYECKUX
3aHATUN, CHPABOYHBIMH MaTepUallaMd, Yy4YeOHHKaMH, Y4eOHO-METOJAMYECKUMU MOCOOUSIMHU).
3arpenieHo noiab30BaThCsl MOOUIBLHBIMHU YCTPOHCTBAMHU U TAKETAMHU.

Kpurepun onenkmn:

KonTponbHas padboTa COAep UT 5 3aaHMiA, KOKI0e 3aaHke OICHUBAeTCs B 3 Oasia.

3 Oamma BbICTaBISETCS CTYIOSHTY, €CIH 3aJaHUe BBHIMOJTHEHO B TOJHOM O00BEME,
MIPOCIICIKUBACTCS YETKOE YCBOCHHUE CTYICHTOM MaTepHhalia MOJIYJIS, ITOJIHBIE, Pa3BEPHYTHIC OTBETHI
Ha BCE MMOCTABJICHHBIE BOIIPOCHI;

2,5 Gayta BBICTABIISETCS CTYACHTY, €CITU 3aJaHKUE BBITIOJHEHO B 00bEéMe oT 80 % U BhIIIE;

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

1,5 Gayia BBICTaBIISCTCS CTY/ICHTY, €CJIH 3a/IaHNe BRIMOJTHEHO B 00BEMe oT 50 % 10 64 %;

1 Gayn BeICTABISETCS CTYACHTY, €CIIH 3aJaHKUEe BBIIOTHEHO B 00bEMe oT 35 % 10 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'




(HaumeHOBaHUE OYEHOYHO20 CPedCmea)

Tunossle npuMepsl 3a1aHUM

Bapmuanr 1
XZ
1. xy=y+—;
y
2. Yy +yctgx= CoOs X,
3. xy"=y'+1;
4. y'+4y' =3-Xx;
e2x
5. y"—4y'+4y:7
Bapuanr 2
X2 +y°
1. y'= ,
V=0
npu y(1)=0;

2. y+y=4ly-x;

3. 2y =1+Vy%;

4. y'+2y +y=2¢e";
5

1
II+4 —
Y Y C0Ss2X
Bapuanr 3

i X+Y .
X+2y

5 y'+X:|nX+1;
X X

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

—X

n ! e

5 y'+2y'+y= v
Bapmuanr 4
1. y’+2\P—y:0,

X X

npu y(1) =0;
2. y+dox
X

3. yyn+ y12 — y!3;
4. y"+y'—2y=8sin2x;

-3X

y”+6y'+9y=e
X

o

KpaTKOC ONMMCAHHUE U PEIrJIAMEHT BBINMOJHCHUSA



KontponbHast pabota 2 BBINOJHSETCS CTYACHTAMH Ha MpPAaKTUYECKOM 3aHATHM 14, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BHINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl 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, 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 BBICTABIISACTCS CTYACHTY, €CJIU 3aJaHHE BBITIOJHEHO B 00bEMe oT 80 % U BbiIIIIE;

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

0,5 6amta BeICTaBIIACTCS CTYJACHTY, €CIIU 3aaHue 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 3aJaHU

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 ¢ yKa3aHHOM TOUYHOCTRIO [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 CXOAUMOCTDb Ha I'PaHUIIAX:

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 pAaa U UCCIICAOBATL €T0 CXOAUMOCTDh HAa I'paHUIax:

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. Beraucanuts ¢ TouHocThIo 110 0,001 .[
027+ x°
5. Paznoxuts B psin @ypbe HA 3aJaHHOM UHTEpBaJie QyHKIUIO
2,npu..0 <x <1
fx) = Ha (0,2)

x,npu.. 1< x <2

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KontponbsHast pabota 3 BBITIOJHSETCS CTYACHTAMH Ha TPAKTHYECKOM 3aHATHHA 22, Ha
BBITIOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipy BHIMOIHEHUH KOHTPOJIbHON pabOThI CTYAEHTHl 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 Gay BeICTABISETCS CTYACHTY, €CIIH 3aJaHUE BBIOTHEHO B 00b&Me oT 35 % mo 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. KoutpoJbHas padora 4 no teme ""Teopusi BepositHocTeii"
(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 OTIOKEHHUE CIIOST HAKUIH 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 aBromo6Ouieit 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, cpeay HUX OnWH BBHIUTPHIII B 50 py0., 3 Bemrpemma 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. Tlepoe opyaue 4-opynuitHoi Garapen HPUCTPENISIHO TaK, YTO BEPOSITHOCTH IMOMAJaHUs
paBHa 0,3; ocTajqbHble TPU OPYAUsS COOTBETCTBEHHO BEpPOATHOCTH nomnananus 0,2. g 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 prOOp COCTOUT U3 TPEX MAOHAAEKHBIX 3JIeMEHTOB. OTKa3bl 3JIEMEHTOB 32
HEKOTOpOoe BpeMs T He3aBHCHMBI, a UX BEPOSTHOCTH PaBHBI COOTBETCTBeHHO P, P, P,. Haitn

3aKOH pacHpe/eNieHus, MaTeMaTH4YeCKOe OXHIAHUE, MOJY, JUCIEPCHI0 YHUCIa HEOTKa3aBLIUX
anemeHTOB. [locTpouTs QyHKIHIO pacnpenenerus. OnpeaeauTb BEpOSITHOCTH TOTO, YTO OTKA3aBIIUX

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

Bapmuanr 2

1. [laxmatuct urpaetr Tpu maptuu. Paccmorpum coObiTsi: Al — BBIMTpaTh y NMPOTUBHUKA
MIEPBYIO NApTUIO; A2 — BBIMIPATh Y IPOTUBHUKA BTOPYIO MapTHIO; A3 — BBIMIPATh y NPOTUBHHKA
TPETBIO MMAPTUIO.

Onucatb coObITUs: B — He BeMrpath HU 0/1HOM napTun; C — BBIUTPATh TOJBKO OJIHY MapTHIO;

J1 — Bbmrpate Bce Tpu naptuu; E — Beurpath Tonpko 1Be maptuu; @ — BBIMIPaTh XOTS ObI
onHy naptuio; K — BeIMrpaTh XoTst Obl 1B€ apTUH.

2. 13 50 BonpocoB cryneHT Beiyum 40. KakoBa BepoSITHOCTD, YTO €My JIOCTaHETCS OUJIET ¢ 2-
Msl U3BECTHBIMH BoripocaMu. (B Oumere 2 Bompoca).

3. Urpa «CriopTiaoTo» mpeaycMaTpUBaeT MOJIHBIN BRIMTPHINI IPH OTTaABIBAHUN 6 HOMEPOB M3
49. OnpenenuTs BEPOSITHOCTH IMOJTHOIO BHIMTPBILIA TP 3aII0JHEHUHN OJHON KapTOUYKH.

4. Ctpenok A mopakaeT MUIIEHb MPU HEKOTOPBIX YCIOBUSIX CTPEIbObI C BEPOATHOCTHIO P1 =
0,16, crpenok B — ¢ BepositHocThiO P2 = 0,5, ctpenok C — ¢ BepositHOCTBIO P3 — 0,4. CTpenku nanu
3aJI 10 MUILEHU, U JIBE MYyJHU Monaiu B 1enb. YTo BepoaTHee — nonan ctpeiaok C B MULIEHb WU
HeT?



5. Hocne nnuTenbHOM HKCILIyaTallMM TEXHUYECKOTO YCTPOWCTBA MPOBEPSETCS 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 — oTIM4Hasl 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 oTIIMYHO cl1aH XOTs ObI OJMH 3k3aMeH; © — Ha OTIIMYHO 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 3HAIOLIMII MAapOJIbHYIO TPYIIY, YraJbIBacT 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 ypHaxX UMEIOTCS YepHbIe U Oelible IIaphl; B IEpBOM 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
BEPOSATHOCTH TOTO, UTO 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 BeposTHOCTb COOBITHS, YTO CUTHAI U3 ABYX OYKB MPHUHAT 0€3 CKAKEHUII;

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 — annHa quamerpa
MEPBOTO BaJIKa yJIOBIETBOPSET AOMyCcKaM; A2 — IJIMHA TMaMeTpa BTOPOTO BaJIUKa YJOBJIETBOPSET
nomyckam; A3 — 1yIMHA TUaMeTpa TPEThero BalrKa yIOBIETBOPSET JTOMYCKAM.

Ornucath coObITH: B — nuameTp Bcex BaJMKOB HE YAOBIETBOPAIOT Aomyckam; C — TOIBKO Yy
OJIHOTO BAJIMKA JTUAMETP YJOBJIETBOPAET JOmyckam; J| — nuamerp TOJBKO y JBYX BaJHKOB
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 nHamucath OykBbl A, A, K, H, V. KakoBa BeposiTHOCTb, UTO TpH
CIIy4aitHOM PacloJIOKEHUU KapToyeK B psifl, moxydutcs ciioBo «<HAYKA»?

4. JIBa 1aTurKa MOCHUTAIOT CUTHAJIBI B OOIIMN CUTHAM CBS3H, IPUYEM YUCIIO CUTHAJIOB IIEPBOTO
Y BTOPOTrO JAaT4HMKa OTHOCATCA Kak 3:2. BeposATHOCTH MONYYUTh MCKAXXEHHBIA 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 MATOHAACKHBIX 2eMEHTOB. OTKa3bl SJIEMEHTOB 32

HEKOTOpoe BpeMs T He3aBHUCHMBI, & UX BEPOATHOCTH PaBHBI COOTBETCTBEHHO P, P,, P,. Haitn

3aKOH PAaCHpeC/ICHHs, MaTeMAaTHYeCKOS OXHJIAHUE, MOJY, TUCIICPCHI0 YHUCIIa HEOTKAa3aBIIMX
sneMeHTOB. [TocTpouTs GyHKIHIO pactpeaeiacHus, OnpeaeanTh BEPOATHOCTh TOTO, YTO OTKA3aBIIHX
aneMeHToB Oyner He 6onee n P, =0,04; P, =0,03; P, =0,02; n=1.

KpaTKOC ONMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA



KonrponbHast pabora 4 BBINOJHSETCS CTYACHTAMH Ha mIpakTtudeckoMm 3aHsatuu 30, Ha
BBINIOJIHEHUE paboThl OTBOAUTCS 2 4aca. [Ipu BRIOIHEHNH KOHTPOJIBHOW pabOThI CTYJACHTHI MOTYT
MOJIb30BAThCS OYMaKHBIMU HOCUTENSIMH HMH(pOpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHH, CIPaBOYHBIMH MaTepHalaMH, Yy4eOHMKaMH, 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 6ama BeICTaBIIACTCS CTYJACHTY, €CIIU 3aJaHue BbIMOIHEHO B 00bEéMe oT 20 % 1o 34 %);

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

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

(HaumeHOBaHUE OYEHOYHO20 CPeOCmea)

Tunossle npuMepsl 3a1aHUM

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 oObeMa Tejia ¢ HOMOIIBI0 TPOMHOTO HHTETpaa.

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

6. Kakue ypaBHeHUs Ha3pIBaroTCs quddepeHnuanpapiMu. [Tpuvep

7. Uro Ha3bIBalOT pemeHreM auddepeHnnanbHoro ypasuenus. [Ipumep

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

Y METOJ| OTBICKaHMsI €T0 PEIICHUS.

9. Bun o0riero penieHue JTUHEHHOTO OAHOPOTHOTO T (HEePEHIIMATEHOTO YPaBHEHHUS BTOPOTO
HopsiIka C TMOCTOSHHBIMU KO3((UIIMEHTaMHU il claydas, KOrjla KOPHHM XapaKTepHUCTUYECKOTO
ypaBHEHHUS NEHCTBUTENbHBIE Pa3INyYHbIE.

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

Bapuant 2

1. Kak coctaBuTh HHTErpasibHyI0 cymMmy (yaknuu f(X,y) Ha 1ByMepHoOii o0nacTy.

2. KakoB (pu3udeckuii CMBICIT TPOHHOTO HHTETpaa.

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

4. Kakoli cucteMoil HepaBEeHCTB HEOOXO0IMMO 3a/1aTh JABYMEPHYIO 00J1acTh, YTOOBI OTYYUTh
npezenbl MHTETPUPOBaHUs B TOBTOPHOM JIBYKpPAaTHOM MHTErpaie?

5. Kakas nBymepHass o0jacTh Ha3bIBae€TCsA MPABUIBHOW B TOJIIPHOM CHCTEME KOOpPIMUHAT.
Kakoii cucremoii HepaBeHCTB HEOOXOAUMO 33/1aTh ABYMEPHYIO 00J1aCTh, 4YTOOBI MOJIYYUTh MPEIEITbI
UHTETPUPOBAHUS B TIOBTOPHOM JBYKPAaTHOM MHTErpajie B MOJISPHON CHCTEME KOOPAUHAT

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 AU((HEepPeHIIMATBFHOTO YPAaBHEHHSI BTOPOTO
MOpsAKAa C MOCTOSHHBIMU KOd(pdUIUEHTaAMH Ui Cllydas, KOrja KOPHH XapaKTepUCTHYECKOIO
YpaBHEHUS JCHCTBUTEIHHBIC OJIMHAKOBEIC.

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

10. B kakoM BHJE cCleIyeT HCKaTb YaCTHOE pEIIeHHEe HEOJAHOPOAHOIO JHHEHHOro
muddepeHInaTpHOTO  ypaBHEHUS ~ BTOPOTO  MOPSAAKA, €COIM  ero  TmpaBas  4acTh

f(x) = 36>

Bapuanr 3

1. Kakue neicTBus HEOOXOJUMO BBIIIOJHUTH, YTOOBI COCTABUTh HHTETPAIBHYI0 CYMMY
byuximu f(X;y) Ha AByMEepHO# 001aCcTH.

2. CBoiicTBa TPOMHOTO WHTETPAJIA.

3. Kak onpeznenuts BepxHHE U HUKHHUE IpeJieNibl B IOBTOPHOM JIBYKpPaTHOM HHTErpaie mpu
MHTETPUPOBAHUU 110 IPABUIIBHON IBYMEPHOI1 00J1aCTH B IPSAMOYTOJbHOM crucTeMe KOOPAUHAT.

4. Kak HailTu AeKapTOBbI KOOPAMHATHI LIEHTPAa Macc TeJla ¢ MOMOLIbIO TPOHHOIO HHTErpaa.

5. Kak BBIUMCISIOT JBOMHON MHTErpan B MOJSPHON CHCTEME KOOPAMHAT IO IMPaBUIIbHON
JIByMEpHOI o6sacTu.

6. UTo 10JDKHO CoAepKaTh ypaBHEHHUE, YTOOBI €T0 Ha3bIBaIH UG GEpeHIIHATHHBIM.

7. Uem ompeensercsi KOJIMUECTBO HAYaJIbHBIX YCIOBUH /Ui 1udhepeHInalbHOro ypaBHEHHUS.

8. JluneitHple omHOpOAHBIE MU(QEpeHINaIbHBIE YPaBHEHUS N-0TO TOPSAIKa, CTPYKTypa
0011ero penieHusl.

9. Bup o01iero penieHne TUHSHHOTO OHOPOIHOTO TU((HEPEHIIMATEHOTO YPAaBHEHHSI BTOPOTO
Hopsiika C MOCTOSHHBIMU KO3((UIMEHTaMH i ciaydas, KOrjla KOPHHM XapaKTepHUCTUYECKOTO
ypaBuenus K, =5k, =5

10. Onnopoanble nuddepeHnnanbHbe ypaBHEHUs 1-0ro mopsiaka U METOA OTBICKAHHUS MX
pelieHus

Bapuanr 4

1. Kak BBIYMCIAIOT TPOIHOM HHTETpas B MPSIMOYTOJIbHOM CHCTEME KOOPIMHAT MO MPaBUIIbHOM
TpEXMEpHOH 001acTH.

2. Kak BBIYMCIUTD IUIOIMIAb JIOCKOH (PUTYphI ¢ TOMOIIBIO ABOHHOTO MHTErpaa.

3. Lunmuaapuyeckue KOOpAMHATHL. TpOWHOW WHTErpan B HWIMHIPUYECKAX KOOpIMHATAX.
[TpeoOpa3oBanue TPOWHOrO MHTErpaja MpU MEpexoje U3 JEKapTOBOM HPSIMOYTOJIbHOM CHCTEMbI
KOOpJMHAT B LMWJIMHIPHUYECKYIO CUCTEMY. M €T0 BHIYHCIICHUE.

4. KakoB reoMeTpUYeCKHii CMBICI ABOWHOTO MHTErpaa.

5. Kakas TtpéxmepHas oO0jacTb Ha3bIBAaeTCsl MPaBWIBHOM B MPSMOYTOJbHOW cCHCTEME
KoopauHat. Kakoil cuctemMoil HepaBeHCTB HEOOXOMMO 33/1aTh TPEXMEPHYIO 00J1acTh

6. Uem ompenensiercst mOpsok auddepeHnaIbHOTO ypaBHEHHUS.

7. Buz obuiero penieHre JMHEHHOTO OAHOPOAHOTO AU(PepeHIINaTIBHOI0 YpaBHEHUS! BTOPOTO
NOpsAKa C MOCTOSHHBIMU KOX(pUIMEHTaMH IJis cllydasi, Korja KOPHHM XapaKTepHUCTHUYECKOTO
YPaBHEHHUS KOMIIJIEKCHBIE YHCIIA.

8. JIuneitnrpie mudpepeHnnanbHbie ypaBHEHHS 1-0T0 MOpsiaKa M METO.T OTHICKAHHS HX PEIICHUS

9. Meron BapualMM TPOU3BOJBHBIX MOCTOSIHHBIX JUIsl OTBICKAHMS YaCTHOTO pEHICHUs
JMHEHHOT0 HEOJHOPOAHOTO TU(PEPEeHIIMATBHOIO YPaBHEHUS BTOPOT'O MOPSAIKA.

10. Muddepenunanbupie ypaBHeHUs: bepHYIIM U METO/I OTBICKaHUS UX PELICHHUS

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
KomnokBuym 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 MATEPUATOB, KOHCIIEKTOB JICKIUH W MPAKTUYECKUX 3aHITHHA, MOOMIBHBIX
YCTPOMCTB, TaJI’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,
MIPOCIICKUBACTCS. YETKOE YCBOGHUE CTYACHTOM 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 Ganna BBICTABISETCS CTY/ICHTY, €CIIH 3a/IaHne BBITIOTHEHO B 00BEMe oT 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 BBICTABJISETCS CTYACHTY, €CIIH 3a/1aHKe BhINOJIHEHO 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, Kakash MHTEpBaJbHOM. UTO Takoe J0oBepUTENbHAs
BEPOSATHOCTb U JJOBEPUTEJIbHBIN UHTEPBAI

9. Kak ocymiecTBasIOT MPOBEPKY MMIIOTE3bI HA OCHOBE KPUTEPUS

10. BuHOMMHANIBHBIN 3aKOH pacIpeneaeHus

Bapuanr 2

1. Yro Takoe uncnosoit pan. Ilpumep. Uro Ha3biBaeTcs cymmon psaaa. Kakoil psj Ha3zpIBaeTcs
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. PagukansHblil 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 WHTEPBAII IJISI MATEMATUIECKOTO OKHIAHHS 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 JleitOHuma
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. Tpuronomerpudeckuii psaa. Koapdbunuentsr Oypre, psag Oypre, ycioBrue paziokKHMOCTH
¢ynkuunu B psag ypse

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

7. CBs3p MareMaTW4ecKOro OXHUIAHHUA CpPEIHEro  apu(pMeTH4YecKoro  OJWHOKOTO
pacupenenéHHbIX CIIy4ailHbIX BEJIMYMH C MAaTeMAaTHYECKUM OXHIAHUEM KaXKIOM CiydalHOMN
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 paccemBaHus

10. MaTtemaTrueckoe OXUAaHUE U AUCTIEPCHs 111 OMHOMHHAILHOTO 3aKOHA

Bapuanr 4

1. ®ynkunonanbHbIi psag. O6macTe CXOAUMOCTH psa

2. Hcnonb3oBaHue psAAoB JUid NPUOIMKEHHBIX BBIYMCICHMA 3HAa4eHUM (yHKLHUH,
OIPEIEIECHHBIX HHTErPAJIOB C 3aJaHHON TOYHOCTBIO

3. AroputM UCCIE€A0BaHUS HAa CXOAUMOCTb 3HAKOIIOJIOKUTENIBHBIX PSAI0B

4. Tpuronomerpudeckuii psin. Kospoumnuentsr @ypoe, psig Dypre, yCI0BHE Pa3IoKUMOCTH
dbyukun B pag Oypoe

5. Vicrionb30BaHue PsIIOB IS OTBICKAHUS MPUOJIMYKEHHBIX pelIeHUH qudepeHInarbHbIX
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 COBEPILIMTH OIIMOKY epBoro poaa?

8. 3axon pacnpenenenus. [Iyaccona.

9. Kak HalWTH BEpOSATHOCTb TOTO, YTO Cly4aiiHas BEJIMYMHA 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 npoBoAMUTCS Ha MPAKTUYECKOM 3aHATHH 31 B BUIe MMCbMEHHON paboThI, HA
BBITNIOJIHEHHE pabOThl OTBOAUTCS 2 yaca. Ha KoitokBuymMe He T0mycKaeTcs UCIOJIb30BaHUE KaKUX-
a100 CIpPaBOYHBIX MAaTEpUANIOB, KOHCHEKTOB JIEKIMH M MPAKTUYECKHX 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 3a/JlaHWE 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 BBICTABISIETCS CTYJICHTY, €CJIH 3aJIaHUe BBIMTOITHEHO B 00BEMeE 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 BHIMTOTHEHO B 00BEME oT 35 % 110 49 %

0,25 Ganna BBICTABIISICTCS CTYJCHTY, €CIIM 3aJjaHKe BBIOJHEHO B 00bEéMe oT 20 % 10 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 obaactu D
UMEET BUJI
+A) [[ 1 (r.p)rdrdg C) [[ f(r.p)pdedr
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)rdrdpdz
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 nomol11pI0 JBOMHOIO UHTETpajia MOKHO HaXOJIUTh
+A) Maccy miockoil niacTuHbl

+B) Koopaunats! ieHTpa Macc MI0CKOH TIaCTUHBI

+C) Imomraap MIOCKOM TIACTHHBI

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 MOPSIIOK 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



BHUI

” 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. O6ee pemenue nuddepeHanbHoro ypapHeHus Xy'—y = 0 uMeeT BUA

y?+x?=c?
y =Cx
y=x"+C

o @ ©°

1

y =Ce*
O61ee peurenne auddepeHIHanbHOro ypaBHeHus |3+ Y~ + yy'vl—x* =0 umeer

O

N

o y=x*+C

1.1 ¢

Xy

y=tg(x+C)—x

arcsinx = —/3+y2 +C

O6mee pemenne nuddepeHnanbHOro ypaBHeHus Yy'+X =0 umeer BUJ
y=0Cx

arcsin x=—/3+y> +C

y?+x?=C?

y=C(x*-1)

O6mee pemenue nuddepeHmanbHoro ypaBHeHus y'—2x =0 umeer BUJ
y=x"+C

y=C(x*-1)

o

0O W@ O

o ® »0 @O

;1
y =Ce*
1 1
o —+—=C
Xy
5. O6mee pemenue nuddepeHuanIbHOTO ypaBHeHUs X+ XY+ Y' (Y + Xy) =0 umeet Bua

1 + 1 — C

Xy

y=tglx+C)—x

y=C(x*-1)

x+y=mCx+1(y+1)

O6mee pemenue auddepennmansHoro ypasaenus (x° —1)y'—-2xy =0 umeeT BUL

y=tg(x+C)—x

o

O

O ®@ 0 O



y=C(x*-1)

-1

y=Ce72
14_1:(:
Xy

O6mee pemenne qudhepeHIHaTbHOr0 ypaBHeHus X°Y'+Y =0 uMeer Buj
-1

y=Ce72

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

Moayas 11. Paasl

1.

00

)

i
L

K kakoMy THIly OTHOCHUTCSI JTaHHBIN Psifg

(1-(-1)")cosnx + 1 (=)™ sin nx
n

o 3HAKOIIEPEMEHHBIN Pt
o 3HAKOIOJIOKUTEIILHBIN PSIJI
o (yHKIIMOHATIBHBIN PSIIT
0 CTETICHHOM Psif
O] psin @ypobe
2. B psin @ypbe pasnaratorcst QyHKINHU, ONMCHIBAIOIINE . ..
o J00BIE TPOIIECCHI
O] HEePUOIMYECKUE POIIECCH
o MaTeMaTH4YeCKHe ITPOIIECChI
e HETIePHOINYECKHE MTPOLIECCHI
o OMOJIOTHYECKUE ITPOLIECCHI
3. [Tonp3ysch HEOOXOAUMBIM IPU3HAKOM CXOJMMOCTH OTBETHTH Ha BOIIPOC O
CXOJMMOCTH MJIH PACXOIUMOCTH psifa n
~'n+2
O] PSLIT paCXOUTCS;
o PSLI CXOUTCS;
o BOIIPOC O CXOAUMOCTH OCTAETCS OTKPBITHIM;
© n-1
4. HccnenoBaTh Ha CXOIUMOCTB PSif 23—
=2 (2n-1)
O] PSLIT paCXOUTCS
o PSII CXOIUTCS
o BOIIPOC O CXOAUMOCTH OCTAaeTCs OTKPBITHIM
S. Bri6epute U3 HIKEeNepeuncIeHHbIX HE0OX0AUMbIN MTPU3HAK
CXOOUMOCTH psa

o /ima, =

N—o0
o S, =
o im a, |=0

N—oo
o /ima, #0

nN—o0
® /ima, =0

nN—o0



O

W3 HMKenepeyrCIIeHHbIX BRIOEPUTE UHTETpaIbHbINA TpU3HaK Ko
/imyU, =/, pan cxopures npu £ <1 u pacxogutes npu £ >1
nN—0

Z U,, U, =f(X):ecau I f (X)dx =0, To psix cxoauTCsI, eciu .[ f (x)dx =0, To
n=1 1 1

PAI paCXOAUTCS

@)

©

Ecmun Ui>U2>Us. . . >Up>. .. u /imU, =0, To psan Z( 1)n+1 Un cxoaurtcs

N—o0
n=1

l ImliJ =/, psan cxomutcs pu £ <1, u pacxoaurcs npu ¢ >1

n—o

Z U,, U, =f(x):ecmu If(x)dx cxoauTces (PacXomuTcsi), TO U Psi Z u,,

n=1

CXOJIUTCS (paCXOL[I/ITC}I).

7.

N3 HuxenepeynciaeHHbIX BeiOepuTe popmyy pajauyca abCoTIOTHON

CXOOANMOCTH CTCIICHHOTO pAda

o

© 0 @O0 0O

®O0 OO0

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

. |a
R = /im|—L
n—oo an
R = (imy/la,|
n—oo
. |a
R = /im—
n—0 an+1
1

" rimgfa,]

n—o0

N = (x+2)"
K xaKoMy THITy OTHOCHTCS JaHHBI psif D~
n=1

3HAKOIIEPEMEHHBIN Pl
3HAKOMOJIOKUTEIbHBINA P
(byHKIIMOHATBHBIN PSIT
CTEIIEHHOM Psif

psan @ypre

HWccmenoBaTh Ha CXOAUMOCTD PSIT Z T
pAA pacxoauTCAd

BOITPOC 0 CXOAMMOCTHU OCTACTCA OTKPBITHIM

pAA CXOOUTCA 3.6COJ1}OTHO

pAa CXOAUTCA YCIIOBHO

Mopnyas 12. Teopusi BeposiTHOCTei

1. CoObITUS HA3BIBAIOTCS HE3ABUCUMBIMU 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 opmyse bepHysin, acuMnToTHYSCKHE 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. ITo kakoii
(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] WHTETpAIbHON Popmymnoit 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 BBIUHCIIsEeTCS 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 MOMHUT, 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. BeposatHocTs 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 TOJBKO IS MOJOKHUTEIBHBIX CITy4aHHBIX 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
BBINIOJITHEHUM TECTa CTYNEHTBI MOTYT II0Jb30BaTbCSl TOJIBKO KalbKYyJIATOpPAaMH, IIPH JTOM HeE
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. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3




=
=2

BOHpOCBI K 3K3aMEHYy

[Toustre uuTerpansHoii cymmbl pyukuuu f(X,y) 3agannoit Ha 1BymepHoii obmactu D

JIBOIMHOM MHTErpaJl U €r0 TEOMETPUUYECKHUIN CMBICI

CBolicTBa ABOMHOIO MHTETpaja

Brluncienue 1BOMHOr0 MHTETpala B IPSAMOYTOJIbHOM CUCTEME KOOPAUHAT

HOJISIprIG KOOpJAWHATHBI, BBIYUCIICHUC IIBOﬁHOI‘O HWHTCI'pajia B IIOJIIPHBIX KOOpJAWHATAX

Brrancnenue HJ'IOH.[&I[Gﬁ IIJIOCKHUX (bl/Il"yp 1 00BEMOB T€JI C IIOMOIIIBIO I[BOﬁHOl"O HHTCTpaJia

[TonsiTne uaTerpambHON cymMmbl QyHKIUH f(X,y,7) 3aJTaHHON Ha TpeXMEpHOIl obIacTu

TpoiiHoil nHTErpan u ero PU3MUECKUl CMBICHT

Ol |N|o|O|BR|WIN|EF

CBolicTBa TPOMHOTO HHTETpasia

[EEN
o

BrprunciieHne TpoMHOTO HHTErpasa B MPSIMOYrOJIbHON CUCTEME KOOPAUHAT

[EEY
[EEY

Boruniciienne oo0bema Tena 1 KOOpJAMHAT €ro HEHTPa Macc ¢ MOMOUIbI0 TPOMHOI0 UHTErpaia

[EEN
N

]_[I/IJ'II/IHI[pI/I‘leCKI/IC KOOpAMWHATHI. TpOﬁHOﬁ HHTCIpall B HUJIHMHAPHUYCCKUX KOOpAHWHATAX M €TI0
BHIYHMCIICHUC

13

Juddepenunansubie ypaBHEHUs 2-0T0 MOPSAIKA, AOMYCKAIOIIME MOHMWXEHHUE MOpsika 1-oro
TUIIa 1 METOJ OTHICKAHUS UX PEIICHUS.

14

Juddepennmanbaple ypaBHEHHsST 2-0r0 TOPSIKA, JOMYCKAIONIME MOHWKEHUE TOPSIKa 2-0T0
TUIa U METOJ OTHICKAHMS UX PELICHHUS.

15

Juddepennmanpaple ypaBHEHHsT 2-0T0 MOPsAKA, AOMYCKAIONINE MMOHIKEHHE MOpsAAKa 3-€ro
TUIIa U METOJ OTBICKAHMS UX PEIICHMUS.

16

Jlunelinple omgHOpOAHBIE aupdepeHnnanbHbIe ypaBHEHHS N-OTO MOPSAKA, CBOWCTBA €0
[peLLICHMUIA.

17

Crpyktypa obuiero pemenust JIOJY n-oro nopsizka.

18

OrnpenenieHne JTUHEWHOW 3aBUCUMOCTH (QYHKIMA. YCIOBUS JUHEHHON 3aBHCUMOCTH H
TMHEHHOM HEe3aBUCUMOCTH ABYX (DYHKITHIA.

19

Onpenenurens BpoHCKOTO 1 €ro CBOWCTBA.

20

Jlunelinble ogHOpoAHBIE AU depeHnanbHble ypaBHEHNUs BTOPOTrO MOPSAIKa ¢ HOCTOSHHBIMU
KorhduLIeHTaMH.

21

CtpykTypa 00111eT0 pereH s JUHEHHBIX OTHOPOAHBIX AU PepeHInaNbHbIX YPAaBHEHHS BTOPOTO
nopsiika ¢ HOCTOSHHBIMU K03 uiimeHramu.

22

XapakTepuCcTUUECKOE ypaBHEHUE JUIsl TMHEUHBIX OJJHOPOIHBIX AU PepeHIInaIbHBIX YpaBHEHMS]
BTOpPOT0 NMOpsiAKa ¢ HOCTOSHHBIMU KO3 hUITMEeHTaMH.

23

Bun oOmiero pemieHusi JUHEHHBIX OAHOPOJHBIX U (EpPEHIMATBHBIX YpPaBHEHHUSI BTOPOTO
Mopsiika ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMH JJIsl CIy4aeB, KOIrJla KOPHU XapaKTEepUCTHUECKOTO
ypaBHEHUs IEHCTBUTEIBHBIE PA3JIMYHbIC YHCIIA.

24

Bun obmero pemieHus JUHEMHBIX OJHOPOAHBIX AUQPEpEeHIHATbHBIX YPaBHEHUS BTOPOTO|
Mopsiika ¢ MOCTOSIHHBIMU KO3((UIIMEHTaMH JJIsl CIy4aeB, KOIJla KOPHU XapaKTEePUCTHUECKOTO
ypaBHEHUS TEHCTBUTENIBHBIE OJIMHAKOBBIE YUCIIA.

25

BI/IIl O6IJ_ICFO peliCHUsA JIMHENHBIX OIHOPOAHBIX I[I/I(i)(l)epeHLII/IaJIBHLIX YpaBHCHUA BTOPOTO
[mopAgKa C IMOCTOSHHBIMU KOB(l)CbI/II_[I/IeHTaMI/I IJId ClIydacB, KOTJJa KOPHU XapaKTCPUCTHICCKOIO
YPAaBHCHH I KOMIIJICKCHBIC YHNCJIA.

26

Jluneitnble HeogHOPOIHBIE AU(depeHIInaIbHble YPaBHEHUS N-0T0 MOPsAKa.

27

CtpykTypa 0o01Iero pemeHus JTMHEHHBIX HEOJHOPOIHBIX UG depeHIIMaTbHBIX YPaBHEHUS N-0T0)
ropsiaxa.

28

Merto/ Bapuanuy NpOU3BOJIBHBIX MOCTOSIHHBIX JUTS OTBHICKAHUS YaCTHOTO PEIICHHUs JTMHEHHOTO
HEOTHOPOAHOTO M epeHIINATBFHOI0 YPaBHEHUsI BTOPOTO MOPSIIKA.

29

[IpaBas yacth cnenuansHoro Buaa JIHJY 2-oro nopsigka ¢ mocTOSTHHBIME KO3 OUITUCHTAMH.




30

Merton HeotpeaeIeHHBIX KOG (HUIIMEHTOB 711 OTBICKAHUS YaCTHOTO PEIICHHS HEOTHOPOIHOTO
muHeitHOTO MU epeHITnaIbEHOTO YpaBHEHHS BTOPOTO MOPSIKA C TPABON YACTHIO CTIICIIUATBLHOTO
BHIA.

31

Uto Takoe uucioBoin psxa. IIpumep. Uro HaswiBaeTcs cymMMon psna. Kakoi psanx HaszblBaeTcs
CXOIAIIMMCS, KaKOU pacxomimumcs. beckoHeuHast reoMeTpuyecKkasi IpOrpecchs U €€ CyMMa

32

HeoO0XxoanMelii MpU3HAK CXOAMMOCTH YHUCIOBOTO psia. Kak ero MOXHO HCHOJB30BATh JUIS
MCCIIEIOBAHMSI CXOIUMOCTH psifia

33

JlocTaTouHble NPU3HAKK CXOJUMOCTH PSJIOB C IOJIOKUTEJIBHBIMUA 4J€HaMHU (CpaBHEHUS,
Jlanam0Oepa, paguKaibHbli, HHTErpaibHblil). [Tpumepsl

34

3Hakouepenyromuecs psansl. Teopema Jleitbnuna u e€ ucmnonb3oBaHUE A MPUOTMKEHHBIX
BBHIYMCIICHUI CYMMBI psijia

35

3HaKOHepCMeHHBIC PAObI. I[OCTaTO‘IHbIe MMPpU3HAKKU CXOJUMOCTH. AOconroTHas u YCJIIOBHAA
CXOOUMOCTb

36

CrenenHol psia. MHTEpBan cX0AMMOCTH CTENIEHHOTO psijia, paJnyC CXOJAUMOCTH, KaK €ro HalTu

37

Psnbt Telinopa u Maknopena ans gynkuuu f(x). [pumepst muis pyHkmmii: cos(x), sin(x), In(1+x),
exp(x).

38

lcnonbp30BaHue PAOAOB U1 BBIUMCIICHUH HpI/I6J'II/I)KeHHbIX 3HAYCHUI (I)YHKHI/Iﬁ " OIIPCACICHHDBIX
MHTCTIPAJIOB C 3aJIaHHOH TOYHOCTBIO

39

Tpuronomerpuueckuii psag. Koappunmentsr @ypoe, psg Pypwe 11 QYHKIHHA ¢ TEPHOAOM 2 T

40

Paznoxxenue B pAa CDpre YCTHBIX N HCUCTHBIX ICPUOJHUICCKUX q)YHKI_II/Iﬁ

41

DyHKIMOHANBHBIN psJl. O0IacTh CXOJIMMOCTH Psijia.

42

CBOIICTBa CTETICHHBIX PSIIOB

43

lcrionb30BaHue psIOB i OTBHICKAHWS MPHOJIMKEHHBIX pemieHuidl auddepeHnuanbHbIX
ypaBHEHUI

44

Ycnosue Aupuxie i GyHKIUN

45

YcnoBue cxopumoctu paga Pypbe K QyHKIMH, 111 KOTOPOH OH 3arucaH

46

Koaddunmentel @ypre, psag @ypoe st pynkunii ¢ nepuogom T

47

Paznoxenue B paa Pypbe Henepuoandeckux GyHKIUN

48

OproroHanbHble Ha oTpe3ke [a; b] pyHKIMM

49

DopMyITbl KOMOMHATOPUKHU

50

Uro Ttakoe wucneiTanue, coObiThe. IIpumep. Kakue coOBITHS Ha3bIBalOT ClIy4alHBIMU,
TOCTOBEPHBIMH, HEBO3MOXHBIMU. [Iprmep

o1

Kakye coOBITHSA HAa3BIBAIOT HECOBMECTHBIMHU, HE3aBUCUMBIMU. HpHMep

52

Uto Takoe cymMMa cOOBITHI, Tpon3BeaeHue coobITuil. [Ipumep

53

Kaxue coObITHS Ha3bIBAIOT MPOTUBOIONIOKHBIMU. [Ipumep

54

UTo Takoe moiHas Tpyiia coObITHii. UTO Takoe QJICMCHTAPHBIC UCXOAbI UCTIBITAHU. HpI/IMCp

55

UTo Takoe OTHOCHTENIbHas 4acToTa COGBITI/IH, B 4€M 3aK/II0YaeTCs CBOMCTBO YCTOﬁqHBOCTH
OTHOCUTCIIBHBIX YaCTOT, YaCTOTHOC OMPECACIICHUE BEPOATHOCTH COOBITHS

56

Knaccrnyeckoe onpezaeneHne BepossTHOCTH coObITs. [Tpumep. CBoicTBa BEPOSITHOCTH COOBITHS]]

57

YcioBHas BEpOATHOCTh. BepoaTHOCTH mpousBeaeHUsl coObITHI. BeposaTHOCTh mpousBeneHus
He3aBHCUMBIX coObITHIA. [Tprmep

58

BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHUH. BEpOsSTHOCTH CyMMBI COBMECTHBIX COOBITHH.
[Ipumepsl

59

HOBTOpHHC HC3aBUCHUMBIC HCIIbBITAHHA. <I)opMyJ1a BCpHleJII/I.

60

AcUMITOTHYECKHE (POPMYIIBI.

7.3.2. Kputepuu 4 HOPMbI OLEHKH



Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

Dk3aMmeH (1o
HaKOIUTEIBHOMY
pEeNTHHTY)

«OTJIHUYHO»

Crynent Habpan 85 u 6onee
0aJI0B, PACCYMTAHHBIX IO
dbopmyne: (Cymma 6amioB 1o
BCEM Y4E€OHBIM MEPOIIPHUITHUSM,
MIPElyCMOTPEHHBIM B Kypce
+0asubl 3a MocenaeMocTs +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUSA), pa3AciIEHHAS HA
2. K nonyueHHOMY pe3yJbTaTy
puOaBIsAOTCS OOHYCHBIE OAJUIBI.

«XOopouro»

Crynent Habpain ot 70 no 84
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GanioB mo
BCEM yUCOHBIM MEPOTIPHSITHSIM,
MPelyCMOTPEHHBIM B Kypce +
OaJuIbl 3a IOCEAeMOCTh +
pe3yNIbTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€HHas Ha
2. K nosnyueHHOMY pe3yJibTaTy
puOaBIsAOTCS OOHYCHbIE OAJUIBI.

«YOBJIETBOPUTEIILHO»

Crynent Habpan ot 55 10 69
0aJIJIOB, paCCYUTAHHBIX 110
dopmyine: (Cymma 6amioB no
BCEM YYE€OHBIM MEPOIIPHSTHSM,
IPeyCMOTPEHHBIM B Kypce +
OauIbl 3a MOCEIaeMoCTh +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3Jesi€éHHas Ha
2. K nony4yeHHOMY pe3yabTaTy
puOaBisAOTCS OOHYCHBIE OAJIIBI.

«HCYOOBJICTBOPUTECIILHO»

Crynent HaOpan MeHee 55
0aJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GamioB Mo
BCEM YYE€OHBIM MEPOIIPHSTHSIM,
IPeyCMOTPEHHBIM B Kypce +
OaJUIBI 3a OCEIAEMOCTD +
pe3yabTaThl UTOTOBOTO
TECTUPOBaHU), pa3esi€éHHas Ha
2. K nony4yeHHOMY pe3ynabTaTy
puOaBisOTCS OOHYCHBIE OAJUIBI.




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

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

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

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

I'ox n3nanus

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 : anekTponHHbIH. - 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 n3nanus
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
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) 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 mocodue / «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. MOJIb30BaTeNIeH
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 : anekTpoHHBIN. - URL:




Tun (yueOHuk, yueoHoe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) 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.].

noco6ue / 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
(mara oopamienus: 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 palMoOHAIBHBIX po0ell, BBeACHWE B MaTeMaTHYeCKUl aHanu3 (2-¢ u3laHue,
nepepaboTaHHOE M AONOIHEHHOE). 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 ¥ HHTETPATbHOE UCUYUCICHUS, () YHKIIHHA
HECKOJIbKUX NMEPEMEHHBIX, (YHKIUH KOMIUIEKCHOTO MEPEMEHHOT0, TU(PepeHIaIbHbIC YPaBHEHHS
U Teopus BepoATHOCTeH (2-e u3maHue, mepepabOTaHHOE U JAOMOJIHEHHOe). Pejcum oocmyna:
http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

PexkBu3uTHI 10rOoBOpa
Ne
w/n HaumenoBanue I1O (mara, HOMep, CPOK
AeicTBUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUSA — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018,
CPOK JCHCTBHUS — OECCPOUHO

2 Office Standard:

Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015,
AcademicEdition CPOK JIeHCTBHS — OECCPOUHO

Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JEHCTBUS — OECCPOUHO

Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
o0pa3oBaTeIbHOIO MpoLecca 1o JMCUUIIMHE

HaumeHnoBaHue 060py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB VIS IPOBEACHUS

N/ | NPaKTHYeCKUX U JJa00paTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOM

padoThl o0y4yaumxcs (HoMep ayAuTOPUH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

VYyeOHnast ayautopus AJis npoBeaeHus 3aHaTuil | CToNbl y4eHHYECKHUEe JIBYXMECTHBIE U
JIEKIIMOHHOTO THMA. YuyeOHas ayauTopus s | TPeXMECTHbIE (MOHO0JIOKN) ,CTOJI
MPOBEJCHUS 3aHITUA CEMHUHApPCKOTO THUIMA. | MPENo1aBaTeIbCKUH, CTYH
1 VYuyebHast ~ ayauTopus UL KypCOBOTO | IPENoJaBaTelIbCKUi, JOcKa ayAuTOpHas
MIPOCKTUPOBAHUS  (BBITIOJHEHUS KYPCOBBIX | (MEJIOBast)

pabot). YuebHast ayauTOpHs AJIsl IPOBEIACHUS
IPYHIOBBIX u WHIUBUAYAJIbHBIX
KOHCYNIbTallMi. YueOHas ayauTopust s



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/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NpPaKTHYeCKHUX U JIaDOPaTOPHBIX 3aHATHI,
NOMeleHUuH JJISI CAMOCTOATEILHOMI

paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

MPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U

npoMexxyrouHou arrecraimu. (I'-440).

YueOHast aynutopus Ajs poBeeHus 3aHsaTuil | CTosl Y4EHUYECKHE JIBYXMECTHBIE

JICKIIMOHHOTO TUMA. YueOHas ayautopus Uil | (MOHOOJOKH) , CTOJ MPEroAaBaTelbCKUIA,

MPOBEJCHUS 3aHSITUA CEMHUHAPCKOro THMA. | CTYII MPenoAaBaTeIbCKUiA, J0CKa

YueOHass  ayauTopuss I KYpCOBOTO | ayauTOpHAas (MeIoBast)

o | TPOCKTHPOBAHHS (BBITIOJTHEHUSI  KYPCOBBIX
pabor). YueOHast ayauTopust Jisi TPOBEACHUS
TPYHIOBBIX u WHAUBHUIYaJIbHBIX
KOHCYNIbTallMi. YdueOHas ayauTopust s
MPOBEJCHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
npoMexxyrouHoi arrecranuu (I'-409).

3 [Tomemenue st caMOCTOATENbHOM paboThl | CTONBI yYEHHUECKUE, CTYIb YYCHUYECKHE,
cryaenros (I'-401). I1K ¢ BbIx0A0M B ceTb MHTEpHET
[Tomemenue Isi CaMOCTOSTENbHOM paboOTHI | Ka@bl  UIsi  JAOKYMEHTAIlMH,  JIOCKHU

4 | CTyneHToB (C-401). MAarHUTHBIE, CTOJIbI MUCBMEHHBIE, CTOJIbI

KOMIIBIOTCPHLIC




		2023-09-20T20:10:39+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




