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noteHt, K.1.H. [Tandépora C.111.
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OtcyrcTBYyeT
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(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasneHust noaroroBku 18.03.02 Duepro- u pecypcocOeperaromiie npouecchl B XMuMUIECKOM
TEXHOJIOTHH, He(hTeXUMHUH U OMOTEXHOJIOTHH

Cpok neiicTBus padoueii mporpaMMsbl AMCUHUILIHHBI 10 «31» aBrycra 2026r.

COI''TACOBAHO
3asenyrommii kabeapor "XuMuueckas TEXHOJOTHUA U pecypcochepexenue”
« » 20 I. M.B. KpaBnosa
(noonucy) (1.0. Damunusa)
YTBEPXJEHO

Ha 3acemanuu kadenpel  "Beicias maTemMaTuka U MaTeMaTH4eckoe oOpasoBanue”

(mpotokon 3aceqanus Ne 2 ot 09.09.2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO M  aNTOPUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

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

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JAHHOW JHUCIUIUIMHBI HEOOXOAMMO Kak
npenectByromnee: "dusnka", "UHxkeHepHas U KoMObloTepHas rpaduka’.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmupyeMbie U HNuagukaropbl
KOHTPOJIUpYeMble JAOCTHKEHHS IInanupyemsble pe3yibTaThl
KOMIIETCHIH U KOMIIeTeHIUit o0yueHust
(K01 1 HAMEHOBAHUE) (K01 1 HAIMEHOBAHUE)
VYK-1. Cnocoben VYK-1.1. AHanuzupyeT | 3HaTh:
OCYILIECTBIISATh MOUCK, 3ajauy, BBIJIEJISAS ee | - [IpuHIIUTIBI ¥ METO/IBI aHATH3A U
KPUTHYECKHIA aHAIIN3 U 0a30BbIE  COCTABISIONIME. | CHHTE3a HHPOPMAIUH.
cuHTe3 uHhopMaIuy, Onpenenser, YMers:
MPUMEHSTH CHCTEMHBIN UHTEPIPETHPYET U | - [IpuMeHSATh TPUHIIUIIEI 1 METOTbI
HOJXO/ /ISl PeLIeHUs paHXuUpyeT HHGPOPMALMIO, | aHATH3a U CHHTE3a HH()OPMAITUH;
MOCTAaBJICHHBIX 33124 TpeOyeMylo M peueHus | - [paMoTHO, JTIOTHYHO,
MOCTaBJIEHHON 3aJ1aun apryMeHTHPOBaHHO (POPMHUPOBATH
COOCTBEHHBIE CYX/ICHUS U OIICHKH.
- Pemate THIIOBBIE MaTeMaTHYECKHE
3a/1aun; 00pabaTeIBaTh U
aHAJIM3UPOBATH JIaHHBIC.
Bmaners:
- [IpakTnueckumu HaBbIKaMU
aHaJIM3a U CUHTe3a HHPOpMaIUH.
- HaBbikamu mpuMeHEeHUS
COBPEMEHHOTO MaTEeMaTHIECKOTO
WHCTPpYMEHTApUS AJIs PEeIIeHUs
MOCTABJICHHBIX 33/1a4; CIOCOOHOCTHIO
K 000011IeH1I0, aHATH3Y,
BOCHPUATHIO HH(OpMaLIUH,
MMOCTAHOBKH LIETH U BEIOOPY MyTel e
JIOCTHKEHUSI.
OIIK-2. Cniocoben OIIK-2.1. VYwmeer | 3HaTh:
HCIIOJIb30BaTh MIPOBOUTH aHanu3 | - OCHOBHbIE TOHSTHUSI M METOJBI
MaTeMaTHYeCKue, byHKUIMH, pemaTb | MaTeMaTH4ecKOro aHajm3a,
busndeckue, GU3NKo- OCHOBHBIC 3aJladydl TEOPHUH | JTUHEHHON anreOppl W TECOMETPHUH,




dopmupyeMbie U HNuaukaropsl
KOHTPOJIMpYeMBbIe AOCTHKEHUSA IInanupyemsble pe3yJbTaThl
KOMIIeTeHIM U KOMIIeTeHIUui o0y4eHust
(K01 1 HAMMEHOBAHUE) (K01 1 HAMMEHOBAHUE)
XUMHUYECKHE, XMMUUECKHE | BEPOSITHOCTU U | Teopuu T pepeHIraIbHbIX
METO/bI JJIsl PELIECHUS MaTeMaTU4eCKOn YPaBHEHUH, TEOPUU BEPOSATHOCTEU U
3a7ia4 NpOo(eCcCUOHANBHOM | CTATUCTHUKH, pelars | MaTeMaTH4eCKON CTaTUCTHKH,
JIeATEIIbHOCTH YpPaBHEHUs U  CHCTEMBI | UCIIOJB3YIOIINUXCA IPU  HU3YYECHUH
T hepeHIaIbHbIX CIEIIMAJIbHBIX JUCLIMILINH;
YPAaBHEHUN IPUMEHUTENIBHO | CTPYKTYPY COBPEMEHHOMN

K p€alJlbHbIM IIponeccaMm,

MNPUMCHATH
MAaTEMATUYCCKUC MCTOAbI
npu peUIICHUUA THUIIOBBIX

HpO(i)eCCI/IOHaJ'ILHHX 3aga4

MaT€MAaTUKH, IIOHHMATh CYTh 3aaayd
KaXXJ0ro 13 OCHOBHBIX pPa3aciioB

MaTC€MaTuKH, MNpCaACTaBIATD
B3aUMOCBA3b pa3acjioB MaTEMATUKHA C
THUIIOBBIMH HpO(i)eCCI/IOHaJ'IbHLIMI/I

3a7a4aMi; METOJIOJIOTHIO U IPUEMbI
aanTaldyl MaTeMaTHYeCKUX 3HaHHUN
K BO3MOXHOCTH HX HCIIOJIb30BaHUA
IpH  [OCTAHOBKE M  PEIICHUU
npodeCCHOHATBHBIX 33/1a4.

YMeTh:

- Hcmons3oBaTh MaTeMaTHYEeCKHI
SI3BIK 1 MAaTEMaTUYECKYI0 CUMBOJIMKY
npu MPUMCHECHUN 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCIUILINH B
poheCCHOHATHHON IEATETbHOCTH

Bnanets:

- MaremaTudecKuMHI 51
KOJIMYSCTBEHHBIMU METOodaMH
perieHus THUITOBBIX 3aj1a4;
MaTeMaTHYEeCKOM JIOTUKOM,
HeoOXonuMoOM 111 (popMHUpPOBaHUS
CY)XKJIEHUM TI0 COOTBETCTBYIOUIUM
npodeCcCuOHAIBHBIM MTpolIeMaM

- HaBrikamu MIPOBEICHUS
YUCJICHHOTO pacueTa | aHajIu3a
MOJYYEHHOTO PEIIEHUs; HaBbIKaMU
CaMOCTOSITEIIbHOTO TPHOOPETCHUS W
nepeaadynd HOBBIX 3HAHUM, CBA3aHHBIX
C WCITOJB30BaHUEM MaTEeMaTHKUd B
HCCIICIOBAHUSIX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMbI TEKYLIETO

KpaTHble HHTETpaIbl

uHTerpanoB. CBoiicTBa IBOMHBIX U
JIBYKpaTHBIX HHTErpaJIoB. Brrunciienue
JIBOVHBIX UHTETPAJIOB B MPSIMOYTOJIbHON
CHUCTEME KOOpPANHAT

. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJIS
Monayas (pa3aen) | y4eOHOM . Cemectp banabl | UHTEepaKkTHB, 4.
(yueOHOii padoThI) q, (HauMeHOBaHHUe
padoThI
OLICHOYHOI0 CPeJCTBA)
Momyns 9. Jlex 1 Juddepernnanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbuble HEPBOTO MOPSAIKA.
YpPaBHEHHS
Momyns 9. IIp1l Pemenue /1Y 1 nopsaxa 3 2 - -
JluddepeHnmranbHpIe
YpPaBHEHHS
Momyns 9. Jlex 2 Juddepernnanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbuble BTOPOIO MOpPsAKA.
YpaBHEHHSI
Momyns 9. IIp2 Pemenue /1Y 2 nopsaka 3 2 - -
Jlnddepenunanbuble
YpaBHEHHSI
Momyns 9. Cp N3yuenue temsl "uddepennnanbubie 3 28 - -
Jlnddepenunanbuble ypaBHeHHUA"
YpaBHEHHSI
Momyns 9. Cp BrinonHenue KOHTpospHOM paboTh! 1 o 3 18 - - KonTpoabHas pabora 1
Jluddepenunanbuble teme "Jludpdepennmansusie ypapHeHus" 10 TEME
YPaBHEHUS "ludpdepeHunaabHbIe
ypaBHEHHUSA".
Monyis 10. Cp Ompenenenne TBOWHOTO U ABYKPATHOTO 3 2 - -




DopMBbI TEKYLLET0

BEPOATHOCTEN U
MaTemMaTh4decKas
CTaTUCTUKA

ainreOpe coOBITHI, BEPOSTHOCTH
COOBITHS, CBOMCTBA BEPOSITHOCTH
coObITus [IpaBuiia BEIYHCICHUS
BEPOSATHOCTE. DIIEMEHTBI
KOMOWHATOPUKH.

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

Monyns 10. IIp 3 Brruncienre 1BOWHBIX HHTETPATIOB B 3 2 - -
KpatHble nHTErpassl IIOJISIPHOM CUCTEME KOOPAUHAT
Monyns 10. Cp Tpoitnbie unTerpaisl. ['eomerpuueckue 3 27 - -
KpaTHble HHTETpasbl U pU3MYECKUe MPHIIOKEHHS KPATHBIX

MHTETPAJIOB
Monys 10. Cp BrlnotHeHHE KOHTPOJIBHOM pabOThI 2 110 3 18 - - KontponbHas padota 2
KpatHble nHTErpassl teme " KpaTHble uHTEerpaiisl " o reme " KpaTHbie

WHTErpaJIbl

Mogyns 11. Paner | Cp Yucnoseie psagpl. CXOAMMOCTD YUCITOBBIX 3 2 - -

psanoB. Crenenunble psabl. O0IacTb

CXOJIUMOCTH
Monyns 11. Pager  |IIp 4 @yHKIMOHaANBHBIE psabl. Psanbl Dypee. 3 2 - -
Mopnyns 11. Pager | Cp YucnoBble U GYHKIIMOHATIBHBIE PSIJIBIL. 3 28 - -

[Tpu3Haku cxoauMocTH, 06JacTh

cxoauMocTu. Psasl @ypoe.
Monyins 11. Pager | Cp BeinonHeHue KOHTPOJIbHON paboThl 3 1o 3 18 - - KonTtponbHas padora 3

Teme "Psaer". o teMe "Psamer.
Monyns 12. Teopus | Cp CrnyyaitHble cOOBITHS, OTIEpalluy B 3 2 - -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Mopnyas (pa3gen) | y4eOHOM . Cemectp baanel | UaTepakrTus, 4.
DaGOTHI (yueoHoOii padoThI) q, (HanMeHOBaHH e
OLIEHOYHOI'0 CpeaCcTBA)
Mopyinb 12. Teopus | Cp [Tonnas BeposTHOCTB, (hopmyiibl baiieca. 3 2 - -
BEPOATHOCTEN U [ToBTOpHBIEC HE3aBUCUMBIE UCTIHITAHHUS.
MaTeMaTHYecKas ®opmyna bepuymnu. AcuMOTOTHYECKHE
CTAaTUCTUKA (bopMyIIBL.
Mopyns 12. Teopus | Cp JIucKpeTHBIE U HEMPEPBhIBHbBIE 3 2 - -
BEPOATHOCTEN U CJIy4ailHbIE BEJIMYMHBI, 3aKOHBI UX
MaTeMaTH4ecKas pacnpezenenus, Yucnosele
CTaTUCTHKA XapaKTEPUCTHKH CITyIalHBIX BETUUUH H
Monyins 12. Teopus | Cp I'enepanbHas U BBIOOpOYHAs 3 2 - -
BEPOATHOCTEH U COBOKYITHOCTHU. JlOBEPUTENbHBIH
MaTeMaTHyecKas uHTEepBaI. ToYeUHbIE OIIEHKH YHCIOBBIX
CTaTHCTHKA XapaKTEPUCTHUK CIy4alHbIX BEJIHYMH.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 - -
BEPOATHOCTEN U MaTeMaThyecKas CTaTHCTHKA
MaTeMaTHuyecKas
CTaTHCTHKA
Monyins 12. Teopus | Cp BeinonHeHue KOHTPOJIbHON paboThI 4 110 3 18 - - KonTtponbHas pabora 4
BEPOATHOCTEN U teme ""Teopus BeposSITHOCTEHN 1 o Teme "Teopust
MaTeMaTHYeCcKas MaTeMaThyecKas CTaTHCTUKA" BEPOATHOCTEN U
CTaTHCTHKA MaTeMaTHyecKas
CTaTUCTHKA".
1A [TpomexyTouHas aTTecTanus (IK3aMeH) 3 0,35 - -
KonTpone | Dx3amen 3 8,65 - - Bormpocsr k 3k3aMeny
NeNe 1-87
Hroro:; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

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

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

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

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHNH, pecypcoB cetu MHTepHeT).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OcHOBY TeopeTn4eckoro OOy4EeHHUS! CTYJCHTOB COCTAaBIIIOT JICKIMH, B XOJE KOTOPOM
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETHYECKHE W MPAKTUYECKUE NPOOJIEeMbl, JaéT PEeKOMEHMAINH sl NPAKTHYECKOTO 3aHATUS U
yKa3aHUs U BBITIOJIHEHUS] CAMOCTOSTEIBHON paboTHI.

B xone NeKIMOHHBIX 3aHATHH OO0ydYaromeMycsi HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHHE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3y4aeMol aucuuIumHbl "Beiciias matemarika 3". JKenaTenbHO OCTaBIATH B pab0UnX KOHCIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETHUYECKHX MOJIOKECHUH.

CamocrosTenbHass paboTa CTYACHTOB SIBISIETCS BaKHBIM BHJIOM Y4YeOHOW JEATEIbHOCTH.
CamocrosTenbHas paboTa BBINOJHIETCS BO BHEAYIUTOPHOE BpeMs M0 33JaHUI0 U TpU
METOIMYECKOM PYKOBOJICTBE IPEToIaBaTess, HO 0e3 ero HeMoCPEACTBEHHOTO yJacTHsL.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJISl, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIIbHBIM CYOBEKTOM YUeOHOM
NeSITeTbHOCTH.

B Xoxe moAroToBKHM K MPAKTHYECKHM 3aHATHSAM CIEIyeT MU3y4UTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATypy, YUECTh PEKOMEHJAIIMH IPEoiaBaTeIs.

Ha npakTudeckux 3aHATHSIX CTYACHTHI PEIIAOT 33Jau MOJ PYKOBOJCTBOM IPEIOIaBaTelIs.
[TpakTuyeckue 3aHATHSA TOCBSIIEHBl M3Y4YEHHUIO HauOojee BaKHBIX W CIOXKHBIX TeM Y4eOHOH
JTVICIIATUTMHBL U CITYXKAT YIS 3aKpETUICHUS N3Y9eHHOTO MaTepHara.

BaxHbIM KpUTEpHEM YCBOCHMS TEOPHUH SIBJISETCS YMEHHME pellaTh 3a/laud Ha MpOIeHHBII
marepuan. llpu pemeHHH 3agad HYKXHO OOOCHOBaTh KaXIbI OJTam pEHICHHs, WCXOIl U3
TEOPETUYECKHX TMOJIOKEHUH H3ydaeMoro Kypca. Eciin CTyeHT BUIUT HECKOJBKO IMyTel pelieHus,
TO OH JIOJDKEH CPaBHHTh WX W BBIOpATh CaMblii paIlOHAIBHBINA. PemeHue 3amad M MpUMEpOB
clieflyeT u3NlaraTth MOApPOOHO, BBIYMCIECHUS pacrnojaraTb B CTPOTOM TMOpsAKe, OTHeNss
BCIIOMOTATEIIbHBIE BBIYMCICHHSI OT OCHOBHBIX. [l0TydeHHBII OTBET CIIEAyeT MPOBEPSTH CIIOCOOaMH,
BBITEKAIOLUIMMHM M3 CYIIECTBA JaHHOW 3ajnaud. PemieHue 3amad ompeaesn€éHHOrO THUMA HYKHO
MPOJIOIDKATH JI0 IPUOOPETEHHS TBEPIBIX HABBIKOB B PEIICHUU.

Bo BpeMss wu3ydyeHus MOJIyJsS CTYIGHTHI CAaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpeMs
BBITIOJHSIOT KOHTPOJIBHYIO padoTy M CAAIOT €€ MPEroAaBaTelio Ha MPOBEPKY 10 3aU4€THOW HEAEIH.
3amaHusg  KOHTPOJIbHOW palOoThl JIOMKHBI OBbITH BBINOJIHEHBI AKKYpaTHO, IOCIEI0BaTEIbHO,
000CHOBaHHE PEIICHUS M OTBET 0053aTEIbHBI B KXKIOM 33 JaHHH.

Ha 3auére BBIACHSETCS, NpPEXJIE BCEro, OTUETIIMBOE YCBOCHHE BCEX TEOPETHUECKUX H
NPAaKTHYECKUX BOIPOCOB MPOTPaMMBbl M YMEHHE HPUMEHATH IOJYYEHHBIC 3HAHUS K PEIICHUIO
npakTUdeckux 3amad. OmpeneneHus, TEOPEeMBbl, MpaBUia JOJDKHBI (OPMYIMPOBATHCS TOYHO U C
NOHMMAaHHEM CYIIECTBA Jefla; pelIeHNe 3a/1a4 B MPOCTEHIINX CITydasX IOJDKHO BBITOJHATHCS 0e3
OmMOOK ¥ YBEpEeHHO; BCsKas NHCbMEHHas W Trpaduueckas pabora HOKHA OBITH CHETaHa



aKKypaTHO M 4€TKo. TONBKO IpW BBIMOJHEHUM AITHUX YCIOBHH 3HAHUS MOTYT OBITh NPHU3HAHbI
YJIOBJIETBOPSIIOIIUMU TPEOOBAHUSIM, IIPEAbABIAEMBIM IPOrPAMMON.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHMTh KOHCIEKTHI JICKIWM U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, IPOCMOTPETh PELICHHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSITENIBHO U HAa IIPAKTUYECKUX 3AHATHUAX, 4 TAKKE COCTABUTh ITMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIE HA DK3aMEH.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
Cemectp
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 VK-1; OIIK-2 KonTposbsuas padora 1 mo reme
"luddepeHnmanbHbie ypaBHCHUS "
1 VK-1; OIIK-2 KonTposbHas padora 2 1o reme
"Kpatnble nnterpanst”
1 VK-1; OIIK-2 Konrponbnas pabora 3 mo reme "Psiapr”
VK-1; OIIK-2 KonTpossnas padora 4 mo teme " Teopus
1 BEPOSITHOCTEH U MaTeMaTHyecKast
CTaTUCTHKA"
1 VYK-1; OIIK-2 Bomnpocs! k sk3ameny NeNe 1-87

7.2. TunoBble 3aJaHUS] UJIU HHbIE MAaTePUAJIbl, HEO0X0IMMBbIE IJIfl TEKYIero KOHTPOJIsI

7.2.1. KoutpoJabHas pa6ora 1 mo teme '"'Jluddepennuanbubie ypaBHeHus'"
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

3agaua 1.
HNano nuddepeHmanpbHOoe ypaBHEHHE TEPBOTO TMOPSAJIKA M €ro HaydajdbHBIE YCJIOBUSI.
Haiigure obliee penieHne 3Toro ypaBHeHHUs U ONPeIeTINTe YaCTHOE pelieHHe.

ng?;;e{lia F (X, Y, y’) =0 HauanbHoe ycioBue
1 Xy -3y =x"e; Y, =€ % =1
2 y'-cos X+ ysinx=1; y0:2, X0:0
3 y' %Zsi)r:x’ yo—l, Xo:%-
4 y'—%——Zlnx, Yo =1, xoz%.
5 xy'+2y=1; Yo =1, %, =3
6 y' — yCOS X =—CO0S X; y0:3, x0:0
7 y'+2xy:e‘xz Sinx; Y, =1 X, =0
8 X*y' +xy+1=0; Yo =2, % =1
9 y -y tgx= Yo =9, X, =1
10 y’—X2+yl=(x+l)3; yOZ%, X, =1.




pr‘;“;fga F(x,y,y)=0 HauassHoe yCIoBHe
11 y' =(y+1)(x+1)=0; Yo =0, X, =0.
12 J1-x?y' —y=0; Y, =1, x, =0.
13 y'sin® x-y-1=0; Yo =0, x, =74
14 y'sin” x-y=0; Yo=1 %, =74.
15 y'c0s® x—(y +1)=0; Yo =0, %, =0.
16 2xyy’ —1=0; Yo =0, X, =1.
17 y'xsiny =1; Yo =4, % =1L
18 xy' —1-y? =0; Yo =0, X, =1.
19 xy'—1+y =0; Yo =-1 x, =1
20 y'—ysin® xcos x =0; Yo =1, X, =0.

3anaua 2.

Hano nuddepeHimaibHoe ypaBHEHUE ITEPBOTO MOPSIKA C Pa3IESIOMUMUCS TIEPEMEHHBIMU
U ero HauanbHble ycioBus. Haiiaute oOlee perieHue 3TOro ypaBHEHUS U OINpeAeTuTe YacTHOE
pelIeHue.

B?p‘;“;ffm F(x,y,y)=0 HauansHoe ycioue
1 y'-yx* =0 y(0)=1
2 y'-yx’ =0 y(0)=1
3 y=yVx =0 y(0)=1
4 y'—yx/x =0 y(0)=1
5 y'=ycosx=0 y(0)=1
6 y'=ysinx=0 x=0,y=¢e
7 y'~(y+2)x-2)=0 y(0)=-1
: y~(y +1)c0sx =0 x=0,y=0
9 -y +Dsinx=0 x=0,y=0




pr‘;“;‘:ﬁa F(xy,y)=0 Hauansroe yciosue
10 y'cos’Xx—y=0 y(0)=1
11 L+ x?)y-y=0 y(0)=1
12 V1-x'y'-y =0, y(0)=1
13 Yy + Dx+1) -0 x=0,y=0
14 y'sin? x—y —1=0 y(%):()
15 y'sin?x—y =0 y[%):l
16 y'cos” x—(y+1)=0, x=0,y=0
17 2xyy'-1=0 y(1)=0
18 xy’y'-2=0 y(1)=0
19 y'xcosy-1=0 y(1)=0
20 xy'—1—y> =0 y(1)=0

3agaua 3.
Hano nuddepeHmanpbHOe ypaBHEHHWE BTOPOTO TOPsAKAa M €ro HadajdbHBIC YCIOBUS.
Haiigure ob1ee pernieHne Toro ypaBHeHUs U ONPEACTUTE YaCTHOE PElIeHUE.

B;‘;“;fﬁ ) F(x,y,Yy,y")=0 HauasHoe ycioBHe
1 y'xInx=y"; y(e)=e-1; y'(e)=1.
2 y" oS’ X = —sin2x; V(7)=0; y(x)=2; y'(r)=-1.
3 2" =", y(9)=8; y(9)=3.
4 y”=y'|nyr; y(0)=0; y'(0)=1.
5 y'(x* +1)=2xy"; y(0)=1; y'(0)=3.
6 Y =J1-(y'); W(74)=3; y(7%y)=1.
7 xy" = (1+2x7)y'; y(1)=+e+1; y'(1)=+e.




B?p‘;“;i‘;a F(x,y,Yy,y")=0 HauassHoe yCIoBHe

8 y" =sin’ x; y(0)=5; y'(0)=18; y'(0)=0.
9 y'=21+y’; y(0)=5; y(0)=-1.

10 y"+(y")" =0; ¥(2)=In(2e); y'(2)=7,; y'(2)=1

11 y'etgy +(y')* =0; y(0)=0; y'(0)=1.

12 2yy"+(y')* =0; y(0)=1; y'(0)=1.

13 3yy"—(y')" =0; y(0)=y'(0)=1.

14 y'tgy +(y')" =0; y(0)="5; y(0)=1

15 y'tgy +(y')" =0; y(0)=0; y'(0)=1

16 y"=y'siny; y(0)=0; y'(0)=-1

17 y'=2y(y')’ =0; y(0)=0; y'(0)=1

18 y"+2(y')’tgy =0; y(0)=0; y'(0)=1

19 y'y*-1=0; y(0)=1; y'(0)=0

20 y'etgy - 2(y')* =0; y(0)=1; y'(0)=1.
Kparkoe oOIMCcAHNe H PErIaMeHT BbITOIHEHHS
KourpomsHast pa6ota | mo Teme "JudepeHUManbHbe ypaBHEHHS" BBITOTHAETCS

CTYZICHTaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BpeMs M JI0JKHA ObITh CllaHa IpEenojaBaTesio Ha
IPOBEPKY 10 3a4€THOM Hexenu. Ha BhIMONHEHHWE KOHTPOJBbHOM paboThl OTBOAMTCS 18 dacos.
Homepa BapuaHTOB KOHTPOJIBHBIX 33Ja4 ONPEIEISIOTCS € MOMOIIBI0 TaOuuibl 1, mpudeM HOMeEp
BapuaHTa KOHTPOJbHOW 3amaun 1 HaxoawTcs 1O TepBoi OykBe (aMHIMU CTYACHTA; HOMED
BapHUaHTa KOHTPOJbHOMN 3a/1a4M 2 HAXOAUTCS IO NMEepBOil OyKBe UMEHHU CTY/IEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a/1auu 3 HaXOJMUTCS MO MepBOi OYKBE OTYECTBA CTY/ICHTA.

Tabmura 1
bykBa A b B r pi| E.E K,3 4! K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P Cc | T,1 v (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBHINOIHEHUU KOHTPOJBHBIX PA0OT HEOOXOAWMO CTPOTO MPHUAEPKUBATHCA YKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIONEHMS] STUX IpPaBWUJI, HE 3aUYUTBHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKH.



1. Kaxxgast KOHTpoJIbHAs paboTa JOKHA OBITH BBIIIOJIHEHA B OTACIBLHON TETPaaH B KIETKY CHHIUMHU
WM YEepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBiSTH MOJsA MHMpUHOW 4 - 5 cM I 3aMedYaHuid
pEleH3eHTA.

2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW AOKHBI OBITh SCHO HalMCaHbl (HaMuIIds, UMS U
OTUECTBO CTYJCHTA, Ha3BaHUE NUCIHMILIMHBI, HOMEP KOHTPOJBHON pabOThI; 3[eCh KE CIEHYyeT
yKa3aTh Ha3BaHHWE YYCOHOTO 3aBENICHHUS, ATy OTCHIIKH paOOThl B MHCTUTYT M aApec CTylcHTa. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH 1Ty €€ BHITIOJTHEHHS U MOAIUCH CTYICHTA.

3. B paboTy 10JKHBI OBITH BKIFOYEHBI BCE 3aa4M, YKa3aHHBIC B 3aJJaHUH, CTPOTO IO TOJI0KCHHOMY
BapuaHTy. Pemienus 3aqa4 HaJ0 pacroyaraTh B MOPSIAKE BO3pACTaHUS MX HOMEPOB.

4. Tlepen pelieHreM KakJa0W 3a/1a4d HAJ0 IMOJTHOCTHIO BhITUCATh €€ ycimoBue. Ecim ycinoBue 3a1aun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3STBIMA U3 CBOEro BapuaHTa. He crnemyeTr mnpucTtynaTh K BBIMOJHEHHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIINB JOCTaTOYHOTO KOJNMYECTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OMBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHE PELIUTh TY
WIH WHYI0 3a7a4qy KOHTPOJBHOTO 3aJaHHs BBI3BIBACTCS TEM, YTO CTYACHT HE BBIIOJHUI 3TO
TpeOoBaHUE.

5. B mpopeneH3upoBaHHOW padOTe CTYIEHT JOJDKEH HCIPAaBUTh OTMEUYCHHBIC PEIEH3CHTOM
OIIMOKHU U Y4ECTh €r0 PEKOMEHAINH 1 COBETHI. PelleH3uu mo3BoIsiOT CTYACHTY CYJIUTh O CTEIIEHU
YCBOCHHS COOTBETCTBYIONIETO pa3jeiia Kypca; YKa3bplBalOT Ha MMEIOIIHECS Y HETro MpoOelbl, Ha
JKeJlaTeIbHOe HaIlpaBiieHHe paboThl; MOMOTal0T cPOPMYIHMPOBATH BOMPOCHI JJSl MOCTAHOBKH HX
nepe]] mperno/iaBareieM. 3a4TeHHbIC KOHTPOJIbHBIE PA0OTHI MIPEIBSABISIOTCS CTYJACHTOM IIPH CAade
3a4yeTa WM SK3aMeHa.

Kpurepun oneHku:
- OIIEHKAa «3auYTEHO» BBICTABJISIETCS CTYIEHTY, €CIM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHui;
- OIIEHKA «HE 3a4YTCHO» BBICTABIISIETCS CTYIEHTY, €CJIH TMPaBWJIBHO BbIMOJHEHO MeHee 70 %
3aJlaHuH.

7.2.2. KoarpoabHas padora 2 no reme ''Kparabie uHTEerpajin’

(naumenosanue oyeHouHo2o cpedcmea)

Tunosble npuMepsbl 3a1aHUM

3amaua 1
[TocTpouTh 00J1aCTh HHTETPUPOBAHUS U UBMEHUTD MOPSIOK UHTETPUPOBAHUS
Ne JlaHHBIA UHTETpAI Ne JlaHHBIN MHTErpal
Bap. P Bap. p
1 X 1 Jax
1 [dx [ f(x,y)dy 11 fdx [ f(x y)dy
0 x2-2 0 2x—x?
1 8-x 1 2-x?
2 Jax [ £(x, y)dy 12 [ dx [f(xy)dy
0 2x 2 0
1 X 6 6-y
3 Jox [ f(x,y)dy 13 [dy [(x y)dx
0 x2-2 0 y—6




A j [ [  (x, y)dy 14 ] dx_xﬁ (x,y)dy
5 4/x (y-1)2

5 Jax [ f(x,y)dy 15 j dy [ f(x,y)dx
0 1 1 (B-y)2

6 Jox frounay 16 [y ] £ (x,y)ox

m 0 y-2

7 jdfof (x,y)dy 17 j fdx Tfs(x y)dy
1 2-x? /2 oS X

8 [dx [ f(xy)dy 18 [ dx J f(x,y)dy
0 0 /4

9 Jax [ (x.y)dy 19 Jax [ f(x y)dy
0 Vx+2 1 2+\7ﬁ

10 [dx [ f(x y)dy 20 j dy [ f(xy)dx
2 —(x+2) y+

3amaua 2

Haiitu koopauHaThl ILEHTPA TSAKECTH OJHOPOAHOM TUIACTHHBI,

JIMHUAMU. C,Z[GJ'IaTB YCPTCIK.

Ne . Ne .
YpaBHEHUS TUHUIN VYpaBHEHUS TUHUN

Bap. Bap.

1 Xy =—8: y=X+7 1 X“+3y°=9; x=0; y=0;

(x>0,y>0)

2 y=0; 3x*-12x-4y=0 12 3(y—-1)*+x=3; x=0

3 x> +y*=2x; y=0; x>0 13 y=+4-x; x=0; y=0

4 y=—1; x=2y; x=0 14 y=Inx; y=1; x=0; y=0
X+1

OTPAHUYEHHOU




5 y=2x; y=4-2x; y=0 15 y=2x; x=2y; x+y=3
6 X*=y+4; x=0; y+3x=0 16 y=4x-x* y=0
y=0; X2+ y2=2X;
x> +3y*=9; x=0; y=>0
7 +3y y 17 Y0, y<f
8 X' +y*=4; y=21 18 Xy=4; x+y=5
9 y=+4-x; x=0; y=0 19 y=4x-x*;, y=0
10 x=-2; y=0; y=e"-1 20 x=0; y=0; 2x+3y=6
3amaya 3
[lepeling K TOJNSPHBIM KOOPAWMHATAM, BBIYMCIUTH JBOWHOW wuHTerpan. Craenarb
YEPTEXK.
BJ:; JlaHHBII HHTETpAIT Oo6nactp uaTerpupoBanus D
1 [[Va? —x* — y*dxdy X2 + y? <ax
2 Hydxdy x> +y*<4x; y+x=0
D
3 Harctgxdxdy X2+ y?<9; x*+y’>4
B X
dxdy ,
<R?%* x>0
4 IDI\/RZ—xz—yZ X*+y X
5 [Jx—1)clxay x? +y2<2y; y<+/3x
D
6 [[4—x* — y*dxdy X2 +y2<2x; y=0
7 ﬂ(x—Z)dxdy X2+ y?<4x; y+x20
dxdy
8 I

x> +y?<3; x<0
b3—-X -y’




BJ:IQ) JIaHHBIN MHTETpa Ob6nactp uaTerpupoBanus D
X
9 [Jox+ y)dxdy X2 +y:<3y; y>-—
g y y: NE
2ydxdy ;s
X"+y +2y>0; x>0
10 ey Y +2y
11 [[Va? = x* — y*dxdy X*+y'=a’ y=0
12 Hydxdy X*+y?=4x; y+x=0
D
13 [+ 1)dxdy X‘+y'=y
D
14 [J(x+ 1)dxdy X* +y? =X
D
15 [J(@x + 3y)dxdy x*+y*=a’ y<0
D
16 dxdy s X
J‘J. a2 _ Xz _ y2 y y y \/§
17 H dxdy x> +y*=4; y<0
b \J4—Xx*—y?
18 ”(y_x)dxdy X*+y>=4; x<0
D
19 [Jox+ y)dxdy x? +y2 +x<0; y++/3x<0
D
20 ”(x2+y2)2dxdy X>+y?—x=0; y<x
D
3amaua 4
Beruncnute 00neM TCJIa, OrpaHUMYCHHOI0 3aJaHHBIMH ITOBCPXHOCTAMMU. CI[CJ'IaTB
YEPTEK.
No . No .
YpaBHEHUS [TIOBEPXHOCTEN YpaBHEHUS [TIOBEPXHOCTEN
Bap. Bap.
2 2 ) X*+y’=1z; 7=0;
1 X“+y =4x; z=4-y°; z=0 11
y=X; y=0; x=1
x=0; y=0; z=0; T
2 X+y=2; z=4-y’ 12 | y=x y=0 xresy 2=0
3 x=0; y=0; z=0; 13 y=0; z=0; x=1;
X+y+3=0; z=9-x° y=X; z=30x*+60y?




Ne . Ne .
ypaBHeHI/ISI IMOBCPXHOCTCH YPaBHeHI/IH ITOBCPXHOCTCHU
Bap. Bap.
x=0; y=0; z=0; x=0; y=0; z=0;
4 , 14 ,
X*=z+4; 3Xx+2y=6 X+y=2; z+y’=4
x=0; z=0; -0 _y=3 27=-90_y?
5 2 15 x=0; x-y=3; 22=9-y7;
X+y=2; z=4-y 7=0
6 x=0; y=0; z=0; 16 x> +y*=1; z>0
2x—3y=6; z=2y’ X2 +y?—z2=-4
) X" —y*+2°+9=0;
7 y =4x; z=0; X+z=4 17
x*+22=9; y=0(y>0)
x> +y*=1; z>0; X* +” =4z% x=0;
8 2 2 18 .
X“+y +z2=3 y=0; z=1
x=0; z=X%; y=0; L,
9 19 z=0; z=9-y5;, X" +y =9
y=4; x=,25-y? y y
10 220 z=dmxey; 20 | X+yi=4; 2=0; z=4
X*+y =4, z=0; z=4-x-
X* +y*=4; y y

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbnas padota 3 nmo teme "OneparinoHHbIE UCUUCICHUS BBITIOJHAETCS CTYJIEHTAMU
CaMOCTOSITENIFHO BO BHEAYIUTOPHOE BpeMs U JOJKHA ObITh CZJaHa MPEero1aBaTellio Ha MPOBEPKY 110
3auéTHOU Henenu. Ha BbIMoIHEHHEe KOHTPOJIbHOM paboThl oTBoAMUTCA 18 yacoB. Homepa BapraHTOB
KOHTPOJIBHBIX 33/1a4 OINpEeNeNsloTCs C TMOMOIIbI0 Tadbmumsl 1,
KOHTPOJILHON 3amaun 2 HaXOTUTCS IO TEepBOM OykBe (QaMHIMHM CTyIEHTa; HOMEp BapHaHTa
KOHTPOJILHOM 3a7aud 3 HAaxOJUTCA IO MepBOoH OykBe HMMEHHM CTy/AEHTa; HOMEp BapHaHTa

KOHTPOJIbHOM 3a/1auu 1 HaxoauTCst Mo mepBoit OyKBE OTYECTBA CTY/ICHTA.

Taomuma 1
Byksa A b B r i EE | X;3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0.4 I PY | CII | T,1I v dD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBHINOJHEHUH KOHTPOJBHBIX PAOOT HEOOXOAWMO CTPOTO MPHIEPKUBATHCA YKa3aHHBIX
HIDKe npaBuwil. PaboThl, BBINOJHEHHbIE 0€3 COONIONEHMsS] STUX MpPaBWUJI, HE 3a4YUTBHIBAIOTCA U
BO3BPALIAIOTCA CTYACHTY Ul IepepadOTKH.

npuieM HOMCP BapHUaHTa




1. Kaxxgast KoHTpoJIbHAsE paboTa AOKHA OBITH BBIIOJIHEHA B OTACIBHON TETPaay B KIETKY CHHUMHU
WM YepHBIMH 4YepHUIaMu. HeoOXoIuMo OCTaBisTh MOJs MHMpUHOW 4 - 5 cM I 3aMedYaHuid
pEleH3eHTA.

2. B 3arosoBke paboThl Ha 00JIOKKE TETpaaW AOKHBI OBITh SCHO HalMCaHbl (HaMuIIds, UMS U
OTUYECTBO CTYJEHTA, Ha3BaHUE TUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOThI, 3/1eCh K€ CIIETyeT
yKa3aTh Ha3BaHHWE YYCOHOTO 3aBENICHHUS, ATy OTCHIIKH paOOThl B MHCTUTYT M aApec CTylcHTa. B
KOHIIE pa0OTHI CIIEAYET MOCTABUTH 1Ty €€ BHITIOJTHEHHS U MOAIUCH CTYICHTA.

3. B paboTy m0JKHBI OBITH BKJIIOUYEHBI BCE 3a1a4H, YKa3aHHBIC B 33JJaHUH, CTPOTO IO MOJIOKEHHOMY
BapuaHTy. Pemienus 3a1a4 HaJ0 pacoyiaraTh B MOPSIIKE BO3PACTaHUS MX HOMEPOB.

4. Tlepen pelieHreM KakJa0W 3a/1a4d HAJ0 IMOJTHOCTHIO BhITUCATh €€ ycimoBue. Ecim ycinoBue 3a1aun
uMeeT o0y (OpMYITHPOBKY, TO, IEPEMHCHIBAas €ro, CIEAyeT OOIIHMe [JaHHBIE 3aMEHUTh
KOHKPETHBIMH, B3STBIMH U3 CBOEro BapuaHTa. He ciemyer mnpucTtynaTh K BBIOJHEHUIO
KOHTPOJIBHOTO  3aJaHus, HE PEIINB JOCTaTOYHOTO KOJNMYECTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHuio. OMBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHHE PELIUTh TY
WIH WHYI0 3a7a49y KOHTPOJBHOTO 3aJaHHS BBI3BIBACTCS TEM, YTO CTYACHT HE BBIIOJHUI 3TO
TpeOoBaHUE.

5. B mpopeneH3upoBaHHOW padOTe CTYIEHT JOJDKEH HCIPAaBUTh OTMEUYCHHBIC PEIEH3CHTOM
OIIMOKHU U Y4ECTh €r0 PEKOMEHAINH 1 COBETHI. PelleH3uu mo3BoIsiOT CTYACHTY CYJIUTh O CTEIIEHU
YCBOCHHS COOTBETCTBYIONIETO pa3jelia Kypca; YKa3blBaIOT HA MMEKOIIHUECS Yy HEro mpoOelbl, Ha
JKeJlaTeIbHOe HaIlpaBiieHHe paboThl; MOMOTal0T cPOPMYIHMPOBATH BOMPOCHI JJSl MOCTAHOBKH HX
nepe]] mperno/iaBareieM. 3a4TeHHbIC KOHTPOJIbHBIE PA0OTHI MIPEIBSABISIOTCS CTYJACHTOM IIPH CAade
3a4yeTa WM SK3aMeHa.

Kpurepun oneHku:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYNIEHTY, €CIM TPaBUIBHO BBITOJHEHO He MeHee 70 %
3aJaHui;
- OIIEHKA «HE 3a4YTCHO» BBICTABIISIETCS CTYIEHTY, €CJIH TMPaBWJIBHO BbIMOJHEHO MeHee 70 %
3aJlaHuH.

7.2.3. KontpoJbHasi padora 3 mo treme "Psiabr’
(naumenosanue oyeHouHO20 cpeocmsa)

Tunossle npuMepsl 3aaHUl
3amaua Ne 1

0
I/ICCJ'ICIIOBaTL CXOOUMOCTD YHUCIIOBBIX PSI0B Zun
n=1

Ne OOGuuit wien psipa U,
2 1 n+1 (2n+1)
1 B2} oy (M+2) 21 = |,y (1)
Rl ey I 2n 0 (Y n(n+1)
Inn 2 1 o n Y
2 ——;0)e"-1;B) ————=; 1) (-1)"-
8 0 e L) ninn(ininn)’ 0 () (2n+1)
1 2n-1 2 —1)"
3 a) ——:6) sin =" ; 5) oy L
AnZ+2n n’ 3n+1 In(n+1)
n3n+2
4 1 ‘6 . oo, . ) n
2 10n+1’ ) n-arcig n2+4’B) 5" D () 5n—2
5 : 1-cosy/n ) 1-3:5 (2n-1) 4n-1Y (-1
a ; ; ;B) | —— | ;1) — 7
n’+n-1 3" (n+1) (3n+2j nin(n+1)




Ne Ot wren psa U

° ? :3_+_32;6) (2r?2—n1)3;B) (%jr “(_;—)nie,

7 a) sin:z;+25; 6) ﬁm) (”_”j Zi ) (1) -cos

i Y n+1n+a) 5(n %/1; ZM'F) (_1);1“3

? 2 Sin%;@ = ;”+(13r: 2) & (4n +1j ) ((an)n;

0 Rl (grzl)!;B) (ﬁjmﬂ;r) rfl_nllnn

11 2) g )—n B) n'smz— ;1) (1. 0tL

2 ) (n+2)l1n(n+2) ©) \/_ B) (1+nj ;1) (—1)n'Si:://—f

13 ) ntg 7:6) arcsm% B)Zn—ﬂ,r)(zn—i_jyzw-

14 a)ﬁ;(ﬁ) (1+%jn ein;B nlizn;r) n+c0(s_(1)n2J
Jn+4

s o [0 () i 300 R

16 a) Srini > Bn2), ) (2? ;1) (—1)n'—n|nnjm

Y Y +3;)!4" 0 1(2”25!n! » GI :z ]Z; ") (-1 (??: v ;j

s i ) 0

19 a) 2", 6)(”:1) zln : B) tg%;r) %

20 1

) (2n+3)In?(2n+3)’

; 0) n'sm— B) i/_(

n_- T
Tn . (-1) sin
’ Jan+1

2n+1

3agaua Ne2

v n
Haiitu mMHTEpBaN CXOAUMOCTH CTEIEHHOIO psAla Zanx . MccnenoBath CXOOUMOCTB pszia Ha

KOHIIaX MHTEpBaia

n=1

Ne

Koa¢ddunumenr a,

Ne

Koaddunuenr a,




J(n+1) 5

11 (n+1y
e a)nl; 0
S R
2" 1 12 :
a) ; 0) — n n
n(n +1) nl0 ! a) (n+1)n ) 6) (n+1)!
(2n) 1 13 on ns
a) —=;0) ;0
(n+2)In(n+2) 2 Jen-1).3" ) (n+1)'
3! 1 14 Jn 3
;0 —0) —
Y (n+1)° ) 1o 2 30 3n
n 1 15 1
;0 ——;6)10°
2 3"(n+1) ) e 2 n(n+1) )
5" n®+1 16 (n+1) ( 1}
= . ~—~:;0) Inj1+=
a)%,ﬁ) 3 a) T ) In S
n 3 17 5
) (1+1j 15 Lt arcg - ong3
n 3"'n a) ; 6) 5
n! (n+1)
8 5 18 2
a) n+l ; n - a) nisin 2 ; 0) _(n+1)
3"(n+2)" " (n+1) 2" 2"
9 n 19 . _ n
2 3" ) n? 22 33’(”2:' l); ) ] : -
2oy D) | (n-1)3
10 n+2 n! 20 5" 10"
;0 =
n(n+1) ) (n+1) a) nl >0) Jn
3agayga Ne 3

b

0

BbruucnuTh onpeaeneHHbI MHTErpa If(X)dX ¢ toy”octero A0 0,001 myrem pasnoskeHus

HOI[BIHTeraHBHOﬁ (1)YHKIII/II/I B CTEIICHHOM pAaaA M NOYJICHHOT'O MHTCTPUPOBAHUA IMTOJYUYCHHOTO pAaa

No Oyuxkius f(x), b Ne Oynxkius f(x), b
- 1-e™
1 63 1 11 vt 0,1
) sin0,5x_05 1 1 .45
x Y27+ %
3 sin(x?); 1 13 '”(1+X/5)/;1
X
4 cos/x; 0,5 14 e¥:0,2




No Oyuxius f(x), b Ne Oynxkius f(x), b
1 1
5 ;01 15 ;1
Y8+ x° V16+x*
6 arctg(xz); 0,75 16 cos(4x2); 1
H 2
7 %;();0,5 17 Jxsinx; 1
-2X
8 e -1 10,1 18 e 0,1
X
9 e 105 19 sinL00x?); 0,1
10 xInL—x?); 0,5 20 1-e’ o,
X
3agaua Ne 4

HaiiTi Tpu TEepBBIX, OTIHYUTEIBHBIX OT HYJIsI, YieHa Pa3joKEHHs B CTCIICHHOW psA pellecHHe
y= y(x) muddepeHranbHOro ypaBHeHHs Y = f(x, y), YIOBJIETBOPSIOIIETO YCIOBUIO y(0)= Yo

Ne Y = (% Y); Yo No y'=f(xY); Yo
1 y' =cosx+Yy’; y,=1 11 y =2x>+y?; y,=0,1
2 y' =e*+y?; y,=0 12 y' =4x-01y?; y,=1
3 y =y+y? y,=3 13 y =x*+y?; y,=1
4 y' =28’ —xy; y,=0 14 y' =x*+0,2y; y,=1
5 y =sinx+y?*; y,=1 15 y =xy+y?; y,=0,1
6 y=e"+y; y,=4 16 y' =2x-y?; y,=0
7 Yy =x*+y%; y,=2 17 y' =x*—xy; y,=0




No y'=f(xy); v, No y'=f(xy): ¥

8 y' =sinx+0,5y%; y,=1 18 y' =2x-01y*; y,=2

9 y' =2¢’ +xy; y,=0 19 y =x*—4y; y,=1

10 y =x+x"+y? y,=5 20 y' =x*-2y?; y,=0
3amaua Ne 5

Paznoxurs B psang ®@ypre nepuonnyeckyro (QyHKIHIO, 33JaHHYIO Ha IOJYIEpUOJe [0,|] 1o
CHHycaM WM 1o KocuHycaM. [Toctpouts rpaduk GyHKINMU U TpaguK CyMMBI MOTYYSHHOTO psaa
Dypse.

X )
1 . Vs
1+sinx, 0<x<—;
f(x)= 2 10 KOCUHYCaM
0, Z<x<rx
2
2
0, OSXSE;
f (X) _ 2 110 CUHYCaM
—cosx, Z<x<7.
2
3
T
0, OSXS?
f (X) = 10 KOCHHYyCaM
. T
—=SINX, —<X< 7.
2
4
0, OSXSE;
f (x) _ 2 10 CUHYCaM
COSX, —<x<7z
5
sinx, O<x<—
110 KOCHHYCaM
0, Z<x<n
"2
6
1+ cosx, 0<x<—
2 0 CHHYCaM
0, Z<x<n
2
! 0<x<Z;
f (x) _ 2 110 KOCUHyCaM
COSX, T <x<m.
2




o f(x)
8 0, 0<x<Z:
‘ (X) _ 2 I10 CHHYyCaM
—sinx, zSXSﬂ'
2
9 0, OSXS%
10 KOCUHYCaM
= ’
—COSX, —<X<r.
2
10 0, Osxsg;
; (X)= 2 10 CUHyCaM
sinx, T<x<n.
2
11 i
1-sinx, ngsg;
10 CHHYCaM
f()- ’
0, Z<x<
2
12 0, 0<x<”:
f (x) _ 2 10 KOCUHYyCcaM
—COSX, ESXSﬂ.
2
13
1-cosx, 0<X<% TI0 CHHYyCaM
(W= ’
0, = <x<
2
14
1-cosx, OSXS%;
10 KOCMHYCaM
f(x)= - ’
0, —<x<nr
2
15 0<x <7Z
smx = ‘E
10 CUHyCaM
0 7<X<7[
16 1—SinX O<X<% 10 KOCUHYyCam
f(x)=
0, Z<x<z
2
17 L 0<x<Z;
== 10 CUHyCaM
1-cosx, %<X<7f
18 0<x<Z:
f (X) _ 2 110 KOCUHyCaM

T
1-cosx, ESXSE.




Ne f(x)
19
0, OSXSE;
f (X)= 2 10 CUHYCaM
1-sinx, %gxgn
20
0, OSXSE;
f (x) _ 2 10 KOCHUHYCaM
1-sinx, %SXSE

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA

KonTponbHast pabora 3 mo teme "Psapl" BBINONHSETCS CTYAEHTaMU CaMOCTOSTEIBHO BO
BHEAYJAUTOPHOE BpeMs U JIOJKHA OBITh CAaHa MPENoAaBaTEN0 HA MPOBEPKY A0 3a4ETHON HEJEeIH.
Ha BeImonHeHne KOHTpoJbHOW paboThl oTBomuTcs 18 yacoB. Homepa BapmaHTOB KOHTPOJIBHBIX
3aj1ay ONPENENSIIOTCA ¢ MOMOIIBIO TaOIHUIBl 1, MpuYeM HOMepa BapuaHTOB KOHTPOJIbHBIX 3a/1a4 1 u
4 HaxonATCs 1O MepBoii OykBe (aMHJIMHU CTYJSHTa; HOMEpa BapUaHTOB KOHTPOJIBHBIX 33134 2 U 5
HaXOJATCS O NepBOM OyKBE UMEHM CTYJIEHTa; HOMEp BapHaHTa KOHTPOJIbHOM 3ajjauu 3 HaXOqUTCs
10 TIepBOii OyKBE OTYECTBA CTY/EHTA.

Tabmuma 1
Byksa A b B r i EE | X3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | CII | T,1II v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHUU KOHTPOJBHBIX PaOOT HEOOXOIUMO CTPOTO MPHJIEPKUBATHCSA YKAa3aHHBIX
HHUKC TIpaBuUJI. Pa6OTI)I, BBLIMTOJIHEHHEIE 0€3 CO6J'IIOI[CHI/I$I 9THUX IpaBHJI, HC 3aUYUTBIBAIOTCA H
BO3BPALIAIOTCA CTYACHTY Ul epepadOTKH.
1. Kaxxnast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTAEIBHOM TETpaau B KJIETKY CHHUMHU
WIA 4YepHbIMH depHHIamMHu. HeoOXoaumo ocCTaBiATh Moy MUpUHOM 4 - 5 cM ais 3amedaHuit
peleH3eHTa.
2. B 3aronoBke paOOTbl Ha OOJOXKE TETpaad JOJDKHBI ObITh SICHO HAIUCaHbl (paMUiIMs, UMS U
OTYECTBO CTYACHTA, Ha3BaHWE TUCIHIUIMHBI, HOMEp KOHTPOJIEHOW pabOTHI; 3/1€Ch e CIIEAyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/IeHUs, 1aTy OTCHUIKUM padOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIEAYET MOCTaBUTh 1Ty €€ BBIMOJIHEHUS U MOAINUCH CTYJEHTA.
3. B paboTy n0omKHBI OBITH BKIIOUEHBI BCE 3a/1a41, YKa3aHHbIE B 3aJJaHUU, CTPOTO MO MOJI0KEHHOMY
BAapHaHTYy. Pemenns 3aa4 HaJ0 pacrojiaratb B MOpAAKE BO3paCTaHUA UX HOMCPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTHIO BINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
uMeeT oOmy (QOpPMYIHPOBKY, TO, MEPENMUCHIBAs €ro, CIeAyeT oO0Inue IaHHbIE 3aMEHUTh
KOHKPETHBIMH, B3ATBIMH U3 CBOEro BapuaHTa. He creayer mnpuctynarb K BBITOJHEHHIO
KOHTPOJIPHOTO  3aJaHusi, HE PpEeIIMB JOCTATOYHOTO KOJMYECTBA 3agad [0 Marepuany,
COOTBETCTBYIOLIIEMY 3TOMY 3aJlaHuio. ONBIT MMOKa3bIBAET, YTO YaIlle BCEr0 HEYMEHHE PEUIUTh TY
HIIM HMHYIO 3aJla4y KOHTPOJBHOI'0 3aJaHHA BBI3BIBACTCA TEM, 4YTO CTYACHT HC BBIIIOJIHHII 3TO
TpeGoBaHUE.
5. B mpopeneH3upoBaHHONH paboTe CTYACHT [OJDKEH HCIPABUTh OTMEYEHHBIE PEICH3EeHTOM
OLIMOKH U YYECTh €r0 PEKOMEH/IAIIMH U COBETHI. PerieH3uu MO3BOJISIOT CTYACHTY CYAUTh O CTENEHU
YCBOGHHUSI COOTBETCTBYIOIIETO paszeia Kypca; YKa3blBalOT HAa MMEIOLIMECS Y HEro mpoOernsl, Ha
KeNaTeJIbHOE HampaBjieHUEe PabOoThI; MOMOTaT c(HOPMyTUPOBATH BOIMPOCH Ul MOCTAaHOBKH HX
nepes Imperno/iaBaresieM. 3a4TeHHbIE KOHTPOJIBHBIE PAa0OTHI MPEIBIBISIIOTCS CTYJACHTOM IIPH Clade
3ayeTa WK IK3aMeHa.



Kputepun onenkmn:
- OLICHKA «3a4TEHO» BBICTABIIACTCS CTYACHTY, €CJIM IIPaBWIBHO BbINOJHEHO He MeHee 70 %
3aJaHUi;
- OLICHKA «HE 3a4YTEHO» BBICTABIISICTCA CTYINEHTY, €CIU IPaBUIbHO BBINONHEHO MeHee 70 %
3a1aHUM.

7.2.4. KonTpoJjbHas padora 4 1o reme

"Teopusi BepoOATHOCTEH 1 MATEMATHYECKAA CTATHCTUKA"
(HaumenosaHue OYEHOUHO20 cPeOCcmea)

Tunossle npuMepsl 3a1aHUM

3ajaua 1.
Pemure 3amavy, UCTIONB3ys TEOPEMBl YMHOXKEHHSI U CJIOXKEHHUSL.
B onnoii kop3une N ¢uoneroBsix 1 M 3enenbix Kyouka, Bo Bropoid — V ¢uoneroBsix u C
3eJIeHbIX. BBITACKMBAIOT 10 OIHOMY KYOUKY M3 KaxJ10¥ Kop3uHbl. OrpenennTe BEpOsSTHOCTb TOrO,
YTO OHHU PA3HOTO I[BETA; OJHOTO I[BETA.

Ne N M \Y @
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 7 8
5 5 6 / 9
6 9 8 5 6
7 4 3 6 5
8 4 2 3 6
9 2 5 9 8
10 7 5 6 8
11 5 5 6 4
12 4 4 3 3
13 4 5 5 4
14 6 6 6 6
15 2 3 4 7
16 3 6 5 4
17 2 5 8 7
18 9 5 6 4
19 8 5 4 7
20 5 6 3 4

3amauya 2.
Pemmte 3amauy Ha MOBTOpsIONIMECS COOBITHUS (MCIONB3YS JOKaIbHYIO Teopemy Jlammaca
WJIM MHTETpaIbHYI0 TeopemMy Jlammaca).
Nmeercs N notepeiinbix OwiieTuka. BeposTHOCTh BBIMTPATh MO KaXKIOMY paBHA P.
Onpenenute, 9TO BBIMTPAOT OT M1 10 M2 MPUOOPETEHHBIX OMIIETHKA; POBHO M OUIICTHKOB.

No N D ms mz m
1 100 0,1 40 50 30
2 150 0,2 100 120 40
3 120 0,3 60 100 45
4 125 0,1 75 100 50




O. HY)KHO BBIYUCIIUTh JOBCPUTCIBHBIC MHTCPBAJIbI AJI1 OUCHKH MAaTCMAaTHUYCCKOI'0 OXHUIAAHUS m

Haubl 06beM BbIOOpKH N BBIOOpOUHAs cpeiHss X, CpeAHee KBaJApaTHYHOE OTKIOHEHHE

HOPMAJIBHOTO paclpeaeneHus ¢ HaaexkHOCThIo 0,95.

5 200 0,15 150 175 55
6 250 0,25 50 150 62
7 400 0,1 200 250 48
8 350 0,05 250 300 89
9 175 0,2 100 125 101
10 220 0,3 100 125 150
11 250 0,1 100 125 175
12 230 0,5 100 125 200
13 240 0,6 100 125 224
14 270 0,2 200 250 89
15 170 0,1 100 150 90
16 180 0,1 100 130 45
17 210 0,1 150 160 40
18 260 0,4 50 100 15
19 310 0,3 75 250 95
20 400 0,15 150 250 200
3ajaya 3.

Ne HcxonHble JaHHbIE

1 X =75,17 o =6 n=36
2 X =75,16 o =7 n=49
3 X =75,15 o=8 n=64
4 X =75,14 o=9 n=81
5 X =75,13 o =10 n=100
6 X =75,12 o=11 n=121
7 X =75,11 o =12 n=144
8 X =75,10 o =13 n=169
9 X =75,09 o=14 n=196
10 X =75,08 o =15 n=225
11 X =75,07 0 =16 n=256
12 X =75,06 o =17 n=289
13 X =75,05 o =18 n=324
14 X =75,04 o =19 n=361
15 X =75,03 0 =20 n=400
16 X =75,02 o =21 n=441
17 X =75,01 o =22 n =484
18 X =75,00 0 =23 n=529
19 X =74,99 o =24 n=576
20 X =74,98 o =25 n=625

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHUS

Kontponbras padora 3 mo teme "Teopus BepOsSTHOCTEH M MaTeMaTHYeCKas CTaTUCTUKA'
BBITIOJHACTCA CTYACHTAMU CAMOCTOSATCIIBHO BO BHCAYAUTOPHOC BPEMA U JOJDKHA 6BITI: caaHa
MIPENOoIaBaTeNli0 Ha MPOBEPKY 10 3auéTHOM Henenw. Ha BBIMOTHEHWE KOHTPOJBHOW pPabOTHI
otBoauTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33124 OMPEENIAIOTCS C TIOMOIIBIO TaOJIUIIBI




1, mpuueM HoOMep BapuaHTa KOHTPOJBHOM 3amauu 1 HaxomuTcss mo mepBoid OykBe (amMHIUU
CTYyJICHTa; HOMEp BapuaHTa KOHTPOJbHOM 3a7aun 2 HAXOAUTCS 10 MEePBOil OyKBE UMEHU CTY/CHTA;
HOMEp BapHaHTa KOHTPOJILHOM 33aaun 3 HaXOIUTCS IO MEepBOi OYKBE OTYECTBA CTYICHTA.

Tabmuna 1
BykBsa A b B r i EE | X3 u K 1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 0,4 I PY | CII | T, v ®d,D | X,II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBHINOTHEHUH KOHTPOJBHBIX PAaOdOT HEOOXOIMMO CTPOTO MPHIEPKUBATHCSA YKAa3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOIHEHHbIE 0€3 COOMIOACHHS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKU.
1. Kaxxgast KoHTpoJsibHas paboTa AOKHA OBITH BBHIIIOJIHEHA B OTACIBHON TETpaau B KJIETKY CHHUMU
WIK YePHBIMH 4epHuUiIamMu. HeoOXoauMo OCTaBIIATH TOJs IMMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELEH3EHTA.
2. B 3aronoBke paOoThl Ha OOJOXKKE TETPaad JOJDKHBI OBITh SICHO HANUCAHBI (paMUIHs, UMS U
OTUYECTBO CTYJEHTA, Ha3BaHUE UCIMILIUHBI, HOMEP KOHTPOJBHON pabOThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBEICHUS, ATy OTCHUIKA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIIEAYET MOCTABUTH 1Ty €€ BBIMOIHEHHS U MOMAINUCH CTYACHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 33/1a4H, YKa3aHHBIEC B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapuaHTy. Pemienus 3aqa4 Hal0 pacroniarath B MOPSAJAKE BO3PACTAHUS UX HOMEPOB.
4. Ilepen pemieHuEM Kak101 3a7a4u Ha/10 OJIHOCTBIO BhIUCATh €€ ycinoBue. Ecnu ycnoBue 3anaun
uMeeT o0y (OpMYIHpPOBKY, TO, IEPENHCHIBas €ro, CleayeT OOIIHMe JaHHbIE 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTth K BBIIOJHEHHIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHio. OTBIT MMOKa3bIBAET, YTO Yallle BCETO HEYMEHME PELIUThH TY
WIM WHYK 337ady KOHTPOJBHOIO 3aJaHMs BBI3BIBAETCA TEM, YTO CTYJEHT HE BBIIOJHWI 3TO
TpeOoBaHHE.
5. B mnpopeneH3upoBaHHONW paboOTe CTYIEHT JAOJDKEH HCHpPAaBUTh OTMEUYEHHBIE DELEH3EHTOM
OIIMOKHU U y4ECTh €r0 PEKOMEHAINK U COBETHI. PelieH3un mo3BoIsitoT CTYACHTY CYyJIUTh O CTEIIEHU
YCBOEHHsI COOTBETCTBYIOUIETO pa3jiesia Kypca; YKa3bIBalOT HAa MMEIOIIMECS y Hero mpoOenbl, Ha
JKeJlaTelbHOE HallpaBlIeHHe pabOThl; MOMOTaloT CPOPMYIMPOBATH BONPOCH! JJIsi MOCTAHOBKHM HMX
nepes mpernojaBaTeneM. 3a4TeHHbIEe KOHTPOJIbHBIE PAa0OThI MPEABSIBISIOTCS CTYJIEHTOM IPH claye
3a4eTa UiIM DK3aMeHa.

Kpurepun onenkmn:
- OIIEHKAa «3a4YTEHO» BBICTABJISETCS CTYIEHTY, €CIHM TPaBUIHHO BBITOJHEHO He MeHee 70 %
3aJaHUi;
- OIlEHKa «HE 3a4YTEHO» BBICTABISIETCS CTYIEHTY, ©CJIW TpaBWIHHO BBITTONHEHO MeHee 70 %
3aJJaHuH.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3

Ne

/i Bonpocsl k 3k3aMeHy

1 Kakue ypaBHeHus Ha3bIBatoTcs nuddepennmansasiMu. [Ipumep.

2 Yro HazpIBalOT pemieHneM auddepenunansaoro ypasHenus. Ilpumep

3 UTo Ha3bIBAIOT HAYAJIBHBIMH YCIOBHIMHU 111 tuddepennmansaoro ypasHeHus. [pumep

4 Uto Ha3bpIBAIOT OOIIKM peneHueM s nud@epeHnuanbHoro ypaBHeHus (n-oro nopsijika)

3) Teopema Komm o cymectBoBanuu pemerus anddepeHnnanbHoro ypaBHeHus: 1-oro
nopsiiKa

6 Juddepenunanbaple ypaBHEHHsI 1-0ro Mopsika 1 METO/Ibl OTBICKAHUS UX PELICHUS:

7 Juddepennmanbaple ypaBHEHHsT 2-0TO MOPSAIKA, JOMYCKAIOIIUE MMOHIKEHHE mopsiaka 1-
Or0 TUMA U METOJI OTBICKAHHUS UX PELICHHUS.

8 JuddepeHnmansapie ypaBHEHUS 2-0T0 TOPSAKA, TOMYCKAIINE TOHIKEHUE MOpsaKa 2-
Or0 TUMA U METOJ1 OTBICKAHUS UX PELICHHUS.

9 Juddepennmanbaple ypaBHEHHsI 2-0TO MOPSAIKA, JOMYCKAIOIIUE MMOHKEHHE mopsiaka 3-

€Iro THUIla U MCTOJ OTBICKAHHWA UX PCIICHUA.

10 | Jluneitapie omHOpoaHBIE Au(QepeHInaNnbHbIE YpaBHEHUS! N-Or0 IMOPsIKA, CBOWCTBA €ro0
pELICHU.

11 | Crpykrypa obmiero pemenus JIOJY n-oro nopsika.

12 | Onpenenenne IMHEWHOW 3aBUCUMOCTH (QYHKIUH. YCIOBHUS JIMHEMHOM 3aBUCUMOCTH H
JMHENHON HEe3aBUCUMOCTH JBYX QYHKIUH.

13 | Onpenenurens BpoHCKOTO 1 €ro CBOMCTBA.

14 | Jluneitnple oaHOpoAHble nu(GepeHIualbHble YpaBHEHHS BTOPOrO HOpsiAKa C
MOCTOSIHHBIMH KO3 QULIMEeHTaMHU.

15 | CtpykTypa oOuiero pemeHust JUHEHHBIX OAHOPOJIHBIX UG (depeHINaTbHbBIX YpaBHEHHS
BTOPOT'O MOPSAKA C MOCTOSHHBIMU K03 pHiIMeHTaMu.

16 | XapakTepuctuueckoe ypaBHEHHE JJs JIMHEHHBIX OJHOPOAHBIX JU(EepeHINaTbHBIX
YpaBHEHHUS BTOPOT0 NOPSAKA C TOCTOSHHBIMU K03 pUIMeHTaMu.

17 | Bua oOuiero pemieHust JMHEHHBIX OAHOPOAHBIX AU depeHInanbHbIX ypaBHEHUs BTOPOTO
nopsiika € TOCTOSIHHBIMH ~ KoddduimenTamMmu Uit ciiydaeB, KOrJa  KOPHH
XapaKTEPUCTHUECKOTO YPaBHEHHUs ACUCTBUTEIbHbBIC pa3IMYHbIE YUCIIA.

18 | Bua o0miero pemieHust TMHEHHBIX OAHOPOAHBIX Ju(depeHInaIbHBIX ypaBHEHUS BTOPOTO
nopsiika € TMOCTOSIHHBIMM KO3 (duImeHTaMu  Juid  cllydaeB, KOrja  KOpPHH
XapaKTepUCTUUECKOr0 ypaBHEHUS ICHCTBUTEIbHBIE OJIMHAKOBbIE YUCIIA.

19 | Bua obmiero pemieHust TMHEHHBIX OAHOPOAHBIX AU depeHInalbHbIX ypaBHEHUs BTOPOTO
nmopsiika € TOCTOSIHHBIMH ~ Kod(duimeHTamMu Uit ciiydaeB, KOTJa  KOPHHU
XapaKTEPUCTHUECKOTO YPaBHEHUsI KOMIJIEKCHBIE YUCIIA.

20 | JIuneitHble HeoTHOpPOIHBIE MU depeHIInaIbHbIe YPABHEHUS N-0T0 MOPSAKA.

21 | CtpykTypa 00IIero perieHus TMHEHHBIX HEOTHOPOIHBIX TU(PEpEHIIHATBHBIX YPaBHEHHS
N-0ro nopsiika.

22 | Meron BapualMM HPOMU3BOJBHBIX IOCTOSHHBIX JJIi OTBICKAHHMS YaCTHOTO PpEIIECHUs
JUHEHHOTO HEOJHOPOAHOTO MG PEpeHIINATIHLHOTO YPABHEHUSI BTOPOTO MOPSIIIKA.

23 |IlpaBas 4wacth cnemuanpHoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
K03 pHLIHEHTaMH.

24 | Meton HeOmpeAeNeHHbIX KOY(POUIIMEHTOB JUIsl OTHICKAHMSI YaCTHOTO  PEIICHHS




HEOJIHOPOJHOTO JMHEHHOTO Au(depeHInaIbHOr0 YpaBHEHHs] BTOPOTo MOpsiAKa ¢ IpaBoi
4acThIO CIIEHNATIbHOTO BUJA.

25 | [lonsTue nuaTerpanbHoil cyMmmon ynkiuu f(x,y) 3a1aHHON Ha AByMepHO# ob6iactu D

26 | JIBOIHON MHTErpasl ¥ €ro TeOMETPUUYECKUI CMBICI.

27 | CBoiicTBa ABOWHOTO MHTETpaIa

28 | JIBykpatHslii uHTEerpan. CBONCTBA ABYKPATHBIX HHTETPAJIOB.

29 | BeluncineHue JBOWHOrO HHTErpaja ¢ IOMOIIbIO IBYKPATHOTO.

30 | Beruucienue 1BOMHOrO MHTErpaja B NPsIMOYroJbHON cUCTEMe KOOPAMHAT.

31 | BeruucieHnue ABOWHOTO MHTETpaia B MOJSPHON CHCTEMEe KOOPMHAT.

32 | Beruucnenue nuonaaeil niaockux Gpuryp u o0beMoB Tel ¢ IOMOIIBIO IBOMHOI0 MHTErpaja.

33 | Beluncnenue Macchl IIIACTUHKH, KOOPIMHAT EHTPA TSHKECTH IIOCKOH (UTYPBHI.

34 | [lonarue uHTErpasibHON cymMmmMon GpyHkImu f(X,y,z) 3a1aHHON Ha TPEXMEPHOM 00IaCTH

35 | TpoiiHO# HHTETpaJ, CBOICTBA TPOMHBIX HHTETPAJIOB.

36 | TpoitHO# HHTETpaN U ero PU3NIECKUN CMBICII.

37 | TpexkparHblil uHTerpasl. CBoiicTBa TPEXKpAaTHOI'O MHTErpaa.

38 | CBs3p TPOWHOTO M TPEXKPATHOTO MHTETpAJIA.

39 | Beruucienue TpoHHOr0 HHTErpaia B IPSIMOYTOJIbHOM CUCTEMe KOOpIMHAT.

340 | Beruncienue TpOWHOTO MHTETpaia B IMIIMHAPHUECKUX KOOPAUHATAX.

41 | Beruucienue TpOMHOIO HHTErpaia B CPepuuecKux KOOpAHHATAX.

42 | Beruucienne o0beMa Tejia ¢ MOMOIIBI0 TPOHHOTO HHTErpaja

43 | BeruuciieHre Macchl TeJa ¢ TOMOIIBIO TPOWHOTO HHTETpalia

44 | Bpruucienue KOOpAMHAT LIEHTPa Macc ¢ MOMOIIbIO TPOMHOTO HHTErpaia

45 | Yto takoe umncnoBoil psan. Ilpumep. Uto HasbiBaeTcs cymmoit psiaa. Kakoil psn Ha3biBaeTcs
CXOIAIIMMCS, KakoM pacxogsimumcs. beckoHedHas reoMerpuueckas Iporpeccuss M ee
CyMMa

46 | HeoOxoauMelil Mpu3HaK CXOJUMOCTH YHCIOBOTO psfa. Kak ero MoXHO MCHOIB30BaTh /IS
MCCJIEJOBAHMSI CXOJIMMOCTH psifia

47 | JdocTaTouHble MPHU3HAKH CXOAMMOCTH DPSJIOB C MOJOXKHUTEIbHBIMU 4WIEHAMH (CpaBHEHUS,
Jlanambepa, pagukaabHbIi, HHTErpalbHbIi). [IpumMepsl

48 | 3nakouepenytromuecs psabl. Teopema Jleitbnnia u e€ ucrnonb30BaHue sl TPUOTIKEHHBIX
BBIUMCJIEHUH CYMMBI psijia

49 | 3nakonepeMeHHbIe psIbl. JlocTaTOYHBIE TPU3HAKU CXOAMMOCTH. AOCOIIOTHAS M yCIOBHAS
CXOJUMOCTh

50 | CrenenHoii psin. VIHTEpBad CXOAWMOCTH CTETIEHHOTO Psiia, Paguyc CXOAMMOCTH, KaK €ro
HaWTH

51 | Paasr Teitnopa u Maxkmnopena ans ¢yukuuu f(x). [Ipumepsr ans dyHkuuit: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucmionp30BaHue pSIOB ISl BBIYUCICHUA TPUOMDKEHHBIX 3HAUYCHUH QYHKIUH U
OIPEAEIEHHBIX UHTETPAJIOB C 3aJaHHOM TOYHOCTBIO

53 | Tpuronomerpuueckuii psin. Koaddunmentsr @ypre, psaag @ypbe it QyHKIHHA ¢ TEPHOIOM
27

54 | Paznoxenue B psg Pypbe YETHBIX U HEUETHBIX NEPUOANYECKUX PYHKIIMHA

55 | @ynkimoHanbHbIH psi. O6IacTh CXOJUMOCTH psijia.

56 | CBoiicTBa CTENEHHBIX PSJIOB

57 | Ucnonb3oBaHue psAaOB s OTHICKAHUS MPHUOIMKEHHBIX pelleHud AudQepeHunanbHbIX
YpaBHEHUNU

58 | Ycnosue Jupuxiie st GyHKITUN

59 | Ycnoue cxoaumoctu psaga Pypbe K QYHKIHH, A1 KOTOPOH OH 3arucaH

60 | Koaddummenter Dypoe, psag ypbe 11t QyHKINN ¢ iepruoom T

61 | Paznoxenue B psg Pypbe HenepuoIu4eckux GpyHKIUit

62 | OproroHanbHbIe HA OTpe3ke [a; b] dyHKIMM




63 | ®opMyibl KOMOMHATOPHKHU

64 | Yro Takoe wucmbiTanue, coObitue. Ilpumep. Kakue coObITHS HA3bIBAIOT CIyYaillHBIMH,
JIOCTOBEPHBIMH, HEBO3MOXHBIMU. [Ipumep

65 | Kakue coObITHS Ha3bIBAIOT HECOBMECTHBIMH, He3aBUCHMBIMH. [Ipumep

66 | Uto Takoe cymma COOBITHI, Mpou3BeaeHe coObITHiA. [IpuMep

67 | Kakue coOBITHS HAa3bIBAIOT IPOTHBOIOIOKHBIMU. [TprmMep

68 | Uto Takoe mosHas rpymnma coObITUH. YTO Takoe 3J1E€MEHTapHbIE HCXOAbl UCHBITAHHUS.
IIpumep

69 | Uto Takoe OTHOCHUTENbHAS YacTOTa COOBITHS, B UM 3aKIIIOYAETCS CBOMCTBO YCTOWYMBOCTH
OTHOCHTEJIbHBIX YaCTOT, YACTOTHOE ONPE/IETICHNE BEPOSITHOCTU COOBITHUS

70 | Knaccuueckoe omnpezneneHue BeposSTHOCTH coObitusi. IIpumep. CBoiicTBa BEpOATHOCTH
COOBITHUS

71 | YcnoBHast  BeposTHOCTb.  BeposiTHOCTh  mpousBeneHUs  coObITUH.  BeposdTHOCTbH
IPOM3BECHNUS HE3aBUCUMBIX coObITHH. [Ipumep

72 | BeposTHOCTH CYMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTH CyMMBI COBMECTHBIX
coObITuil. [Ipumepsl

73 | TloBropHBIC He3aBUCHMbIC UcTbITaHUs. Dopmya beprym.

74 | AcumnroTuueckue OpMYIIbL.

75 | CnyuaiiHas BenuuuHa. JIUCKpETHBIE U HENPEPBIBHBIE cly4yaliHble BeanuuHbl. [Ipumep

76 | 3aKOH pacnpeieNeHus JUCKPETHOM ciydaliHoi BenunyuHbl. [Ipumep

77 | YucrnoBble XapaKTEpPUCTHKU  CIy4alHBIX BEIMYMH (MaTeMaTH4Yeckoe OXKHUJaHMUE,
JUCIIepCusi, Cpe/lHee KBaApaTHUecKoe OTKIOHEHHUE). UTO OHM XapaKTepHU3yIOT U KaKOBbI UX
CBOMCTBA

78 | Kak HaiiTh MaTeMaTHUECKOE OKUIAHUE U JUCIIEPCUIO TUCKPETHOM CITy9aliHOM BETMUNHBI

79 | ®yHKIMA pacnpeneneHus BeposTHOcTel F(X) W IUNIOTHOCTh pacmpeliesieHus] BeposITHOCTEH
f(X) HenpepbIBHOM c1y4yailHOW BEJIMYMHBI, UX CBOMCTBA

80 | MaremaTnyeckoe 0OXHJIaHUE U AUCTIEPCUs] HEMTPEPBIBHOM CITydyaifHON BEJIMUMHBI

81 | Kak HaifTW BEpOSITHOCTH TOMAJaHUs CIYyYallHOW BEJWYHMHBI B 3aJaHHBIM WHTEPBAJI, €CIH
U3BECTHA IUIOTHOCTH pactpesesneHus BepostHocTed f(x). UTo reomeTpudecku BbIpakaeT
9Ta BEPOSITHOCTh

82 | HopmanbHBI 3aKOH pacmpenieieHus, TpaguK TUIOTHOCTH pPACHpeeNieHHs], YHCIOBEIE
XapaKTEpUCTUKU

83 | Kak HaiiTH BEpOSATHOCTh TOTO, YTO CiIy4aifHas BEIMYMHA C HOPMAIBHBIM 3aKOHOM
pacripesie/ieHus] MpUMET 3Hau€HHe MEHbIEe 3aJaHHOro Xi1; OOJbIlle 3a/JaHHOrO X2; HA
MHTEpBaJe (X1,X2) ¢ nomonibo GyHkiuu Jlamnaca

84 |T'enepanbHas u  BbIOOpOYHAsT ~ COBOKYIIHOCTHM, Kakasi  BBIOOpKAa  Ha3bIBaeTCs
penpe3eHTaTUBHOM U KakK €€ MOJIyYHTh

85 | Kakue OIleHKM Ha3bIBAalOTCS HECMELICHHBIMHM, COCTOSTENbHBIMH. UYTO  sBiISETCS
HECMEILIEHHOM OIIEHKOW MaT.0KUJaHUs, JUCIIEPCUHU U KaK UX BBIYMCIUTH IO BEIOOPOUYHBIM
JAHHBIM

86 | Kakas 3aBHCHMOCTh MEXIy BEJIMYMHAMH HA3bIBACTCS CTAaTHCTUYECKOH, Kakas
KoppensiuoHHoi. [Ipumep Ha rpadukax paccemBaHHs

87 | JloBepuTeNbHBINM HHTEPBAJ JIJISl BEDOSITHOCTH COOBITHS, MaT.0)KHUJAHHS, JUCTICPCHH.

7.3.2. Kpurepuu U HOPMBbI OLlEeHKH
dopma
Cemectp MPOBCICHUN Kpurepun u HOpMBI OLICHKH
NPOMEeKyTOYHOI
arTecTaluu

3 DK3aMeH «OTJIUYHO» ‘ CTyzneHT noayuu 3a4€T 10 BCEM




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

KOHTPOJIbHBIM paboTaM cemecTpa
U TIpU OTBETE Ha OWJIET ero
coJiep>KaHue PacKpPBITO
IIOJIHOCTBIO, MaTepHUall U3JI0KEH
IPaMOTHO, B OIpeIeaEHHON
JIOTUYECKOHN
MOCIIEI0BAaTEIbHOCTH, MPABUIIHHO
WCTOIB3YETCs] TEPMUHOJIOTHSL.
[Tokazano ymenue
WJUTIOCTPUPOBATh TEOPETUYECKUE
MOJIO’KEHUSI KOHKPETHBIMU
npumepamu. OTBET IpO3ByYal
CaMOCTOSITENIbHO, 0€3 HABOASIINX
BOITPOCOB, 33/1auy OuJieTa pemi
MPABIJIBHO U PAIlOHAIBHO.

«Xopouro»

CryneHT momydmi 3a4€T 10 BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa.
OTtBeT Ha OWJIET YAOBIETBOPSET B
OCHOBHOM  TpeOOBaHMSIM  Ha
OLICHKY "OTJINYHO", HO MpHU 3TOM
MOXeT UMETh CIIEeyIOLIHe
HEIOCTATKH: B U3JI0)KEHU T
JIOMyILIeHbI HeOouIbIINe MpoOensbl,
HE WCKa3WBIIME  COJICp)KaHHE
OTBETa; JIOMYIIEHBl  OJWH-/IBA
HEIO0YETa, WCIpPaABICHHBIE IO
3aMEYaHuI0 IK3aMeHaTopa

«YHAOBJICTBOPUTCIIBHO»

CryneHT nosiy4us 3a4é€T 1O BCEM
KOHTPOJIbHBIM paboTaM ceMecTpa.
[Ipn orBere Ha OWJIET HEMOJIHO

VI HEeTIOCIIeI0BATELHO
PacKphITO coJiepKaHHe
MaTepuaia, HO IOKa3zaHO ooiiee
IIOHUMaHUuE BOIIpoca n

MPOJAEMOHCTPUPOBAHBl  YMEHMS,
JIOCTATOYHEIC I JallbHEHIIeTro
yCBOEHMs Marepuana. Hmenucs
3aTPYJHEHUSI WM  JIOMYIIEHBI
OIIMOKY B OTPEJIEIICHUN TTOHSITHIA,
WCMOJIb30BAHUM  TEPMHHOJIOTUH,
HCIPABJIEHHBIE MTOCIE HABOISALINX
BOIIPOCOB

«CHEYOOBJICTBOPUTECIIBHO

CTyneHT He MONydus 3a4€T XOTS
Obl TIO0 OJHOW W3 KOHTPOJIBHBIX
paboT cemecTpa WU TPU OTBETE
Ha omier HaOJIFOJAar0TCS
cepbé3Hble MpoOeThl B 3HAHUSIX
OCHOBHOTO MaTepHualla W3y4eHHOU




Cemectp

dopma
NMPoBeIeHUs
MPOMEKYTOYHOM
arTecTalnu

Kpurepun u HOpMbI OLIEHKHU

JUCLUILINHBL, JIOIIYILIEHbI
NPUHIUIHATIbHBIE  OMHMOKH B
BBITNIOJTHCHUH 3aJlaHui, HE
IIPOJIEMOHCTPUPOBAHbl 3HAHUS U
YMEHUS, JOCTaTOYHBIE IUISe
JAIbHENIIETO YCBOEHHUS
MaTepuana




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI, COCTABUTEIHN

3arsiaBue (3arojioBoK)

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

T'ox m3panus

KoauuecTBO B
HAy4YHO
onobamoTeke /
Haumenosanune O6C

HIunaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IITumayes. — Mocksa : UH®PA-M, 2019.
— 479 ¢. — (BpIcmiee oOpazoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcer :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHuk

2019

ObC
“ZNANIUM.COM”

Pxesckuii C.B.

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

YueOHuk

2018

OBC
“ZNANIUM.COM”

Janunos FO.M. ,
Kypb6enko JI.H. ,
Huxonosa I'.A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypOenko
JI.H. , Huxonosoii I'.A. .

Marematuka : yue6. nocodue /

O.M. Jlanunos, JI.H. Xypbenko,

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

I'.A. HukonoBoii. — Mockga : UHOPA-M,
2019. — 496 c. — (Bricuiee oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTPOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

Y4yebHoe mocodue

2019

ObC
“ZNANIUM.COM”

Hertspesa O.M.,
Kypbenko JI.H.,

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

VYuyebHoe mocodue

2019

OBC
“ZNANIUM.COM”




Tun (y4yeOHMK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus
n/n MeToauYecKoe nmocoomue, ouoanortexe /
NPAaKTHUKYM, Ap.) HaunmenoBanue 35C
Huxonosa I'.A., Kypbenxo, I'.A. Hukononra, H.B.
Hukonosa H.B., HypueBa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 ¢. — (Bsicmiee
obpasoBanue: bakanaBpuar). - Tekcr :
anekTpoHHbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHuk, yuedHoe KOHH%CTEO B
HAYYHOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3arnaBue (3aroJ10BOK) I'ox u3panus Ondmorexe /
n/n MeTOoaAnYecCKoe mocoomne,
HaumeHoBaHue
NMPaKTHUKYM, IP.) 3EC
1 | Kyznenos JLA. COOpHUK 3a/1aHUI1 1O BBICIIEH MaTeMaTHKe. Y4e6GHOe mocobue 2015 3BC
TunoBsle pacueTsl : yueOHOe mocodue / “Jlanp”
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
JOCTYyTA: JIJIsl aBTOPH3. TOJIb30BaTeNeH
2 ®unumnosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYuebOHOe mocodue 2015 9bC
Cepreena /I.B., ®ununosa, [.B. Cepreena, “ZNANIUM.COM”
Cnob6oxackas U.H. N.H.Cnob6oxackas - Bonorga: BUITD ®CUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - TekcT : anekTpoHHBIN. - URL:




Tun (yueOHuk, yueoHoe

KoanuyecTtBO B

Ne nocooue, yueOHO- Hay-ion
ABTOpBI, COCTABUTEIN 3arsiaBue (3arojioBoK) T'ox m3panus ounoaunorexe /
n/n MeToaHuYecKoe mocooue,
OPAKTHKYM, 1p.) HaunMeHoBaHHe
P » AP- 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., Beicmas matemaruka. Yacte | : yueOnoe Y4ebGHoe mocobue 2016 3BC
EpmakoBa I'. M., noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

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




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucrem

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nanabix. —  Philadelphia:  Clarivate  Analitics, 2016—- . — Pexum jgocryma
apps.webofknowledge.com. — 3aru. ¢ skpana. — S3. pyc., aHrd.

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

- Springer Link [Dnextponnsiii pecypc] : [0a3a manubix]. — Switzerland: Springer Nature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBIH pecypc]| : KOJUICKIHUS 3JIEKTPOHHBIX KHHI HM3/aTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pesxxum poctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa.
— 3. aHri.

- NEICON [DnexTtpoHHBI pecypc] : 3JeKTpOoHHas HWHPOpPMALUS @ apXHWB HAyYHBIX
xypHaioB. — MockBa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari.
¢ KpaHa. — 3. pyc., aHrIIL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI JloroBopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

N/ | NPaKTHYeCKHUX U J1a00paTOPHBIX 3aHATHIA,
MOMEILEHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

YueOnass ayautopuss s npoBedeHus | CTONBI YYeHUYECKHUE JBYXMECTHBIE U
3aHATUN  JICKIIMOHHOTO  THUMA. Y4eOHas | TPeXMECTHbIE (MOHOOJIOKH) ,CTOJ
aymuTOpUsl  JUISL  TIPOBEICHUS  3aHATHH | MpPeroaaBaTelbCKuH, CTYyT
CEMHHAPCKOTO TUIIA. Y4ueOHas ayIMTOPHS /IS | MPENoIaBaTeIbCKUH, JOCKa ayJuTopHas
KYpPCOBOTO TMPOEKTHPOBAHUS (BBIMOTHEHUS | (MeIoBas)

KYpPCOBBIX Pabo0T). YueOHas ayauTOpus IJis
MIPOBEJICHUS] TPYIIOBBIX M WHIMBUAYAIbHBIX
KOHCYNbTAlui. Y4eOHass ayauTopust Jis
MIPOBEJICHUS 3aHATUNA TEKYIIEr0 KOHTPOJS U
npomexyrouHoii arrecrarmu (I'-440)

VYuebnas ayautopuss ans  mposeaenus | Cron MIpeNnoAaBaTeIbCKUM., Croubl
3aHATUA CEMHUHApCKOro TUHa. YueOHas | ydeHHuecKkHue (HauepTaTesbHbIE) , CTYJbS,
ayUTOpHUs Il KypCOBOI'O IPOEKTUPOBAHMS | 1OCKA ayJUTOpHAas (MeIoBast)

(BBITIOJTHEHUST KYpPCOBBIX paboT). YueOHas
ayIUuTOpUsl Ul TPOBEACHUS TPYNIOBBIX H
WHJIMBUIYAIbHBIX KOHCYJbTAIMi. YdeOHas
ayquToOpUsl Ul IIPOBEINCHUS  3aHATUH
TEKYIIET0 KOHTPOJISI U  MPOMEKYTOUHOMN




n/n

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NOMeIeHUuH JJISI CAMOCTOATEILHOMI
padoThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

arrectanuu (I'-405)

[Tomemienue st caMOCTOSATENBHOM pPadOThI
crynentos (I'-401)

Crobl YUYEHHUYECKHE, CTYJIbS
yueHuueckue, I[IK ¢ BbIXOgOM B cCeTh
HNutepHer




