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Pabouyto mporpaMmy cocTaBuiL:
noteHt, K.1.H. [Tandépora C.111.

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

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(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 peiicTBus padoyeil NpOorpaMMbl AUCUMIIMHBI 10 «___ » 2024 r.
COI''TACOBAHO
3aBenyromuii kabeapoin "Xumuueckas TEXHOIOTUS U pecypcocoepexenue”
« » 20 T. M.B. KpaBiioBa
(noonucy) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acemanust Ne2 ot 12.09.2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

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

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIHpYeMble AOCTHKEHUS I[Inanupyemble pe3yJibTaThI
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAUMEHOBaHUE)
VYK-1. Cnocoben YK-1.1. AHanusupyet | 3HaTh:
OCYILECTBIIATh MOUCK, 3azauy, BBIJIETISIS ee | - [IpuHIIUMIBI U METOBI aHANIM3A U
KPUTHUYECKHUH aHAIIN3 U 0a30BbIE  COCTaBISIONINE. | CHHTE3a HHPOPMAIINH.
CHHTE3 HH(pOpMalHuy, Omnpenenser, YMmers:
MIPUMEHSITh CHCTEMHBIN WHTEPIPETUPYET U | - [[puMeHsATh IPUHIUTIBI 1 METOTBI
MOJIXO JUIsl PEeLIeHUs pamxupyeT MHGOPMALUIO, | aHATHM3a U CHHTE3a HH)OPMAIIUH;
MOCTABJICHHBIX 3a/1a4 TpeOyeMyro sl peuieHus | - ['(paMoTHO, JIOTUYHO,
MOCTaBJIEHHOW 3aJjauu apryMeHTHPOBAaHHO (GOPMUPOBATH
COOCTBEHHBIE CYKJIEHHS U OLIEHKU.
- Pemath THMOBBIE MaTeMaTHYECKHE
3amaun; 00pabaThIBaTh U
aHAJIM3UPOBATH JIAHHBIC.
Bmanets:
- [IpakTHYeckMMH HaBBIKAMH aHATH3a
Y CMHTEe3a UH(POPMAIIUH.
- HaBbikaMu mpuMeHeHus
COBPEMEHHOTO MaTEeMaTHIECKOTO
WHCTPYMEHTApUS IS PEeIICHUS
MOCTABJICHHBIX 32]1a4; CIOCOOHOCTHIO
K 000011IeHHI0, aHAITH3Y,
BOCHIPUATHIO HH(OPMALINH,
MOCTaHOBKH IEJTH U BBIOOPY myTeit e€
JIOCTHKEHHUSI.
OIIK-2. Cniocoben OIIK-2.1. VYwmeer | 3Hath:
HCIOJIb30BATh MIPOBOJUTD aHanu3 | - OCHOBHbIE TIOHATHUS UM METOJBI
MaTeMaTHYECKHE, GyHKIUH, pemaTh | MaTeMaTH4IeCKOTro aHaim3a,
¢busnveckue, GU3NKo- OCHOBHBIC 3aJla4ll TEOPHH | JUHEHHON aireOphl W TEOMETPHH,




®opmMupyembie U Nuauxkaropsl
KOHTPOJIMpYyeMble AOCTHIKEHUSA IInanupyembie pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(Koa 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)
XUMHMYECKHE, XHMUUYECKUE | BEPOSITHOCTH U | TeOpuu Qg QepeHInanbHbIX
METO/BI U1l PELICHUS MaTeMaTH4ECKOU YPAaBHEHUH, TEOPUU BEPOSITHOCTEN H
3aJa4 NpopecCUOHAIbHON | CTATUCTHKH, pelars | MaTeMaTH4eCKOU CTaTUCTHKH,
NEeSATEIbHOCTH YPaBHEHUS U  CHCTEMBI | UCHOJB3YIOIIUXCS HIpPU  HU3YyYEHHUH
nuddepeHranbHbIX CIeUaJIbHBIX JUCLUILINH;
YPaBHEHUI PUMEHUTENIBHO | CTPYKTYPY COBPEMEHHOM

K pc€ajJlbHBIM IIpoLECCaM,

INPHUMCHATH
MaTEMAaTHYCCKHUEC MCTOBI
npu  pCHICHHMHM  THUIIOBBIX

HpO(I)eCCI/IOHaHBHBIX 3aJa4

MaTE€MaTUKH, IIOHHUMATh CYTh 3ajay
KaXXI0ro #13 OCHOBHBLIX Pa3cjIoOB

MaTEMAaTUKU, npeaCTaBIATb
B3aUMOCBA3b pa3aCiIOB MATCMATUKHU C
THUIIOBBIMH HpO(beCCHOHaHBHbIMI/I

3aJjauaM#; METOJIOJIOTHUIO U TIPHUEMBbI
amanTaly MaTeMaTHYECKUX 3HAHUI
K BO3MOXHOCTH HX HCIIOJIb30BaHUA
Opd  TOCTAaHOBKE M PEIICHUU
po(ecCHOHANIBHBIX 3a/1au.

YMeTh:

- Hcmomws3oBarh MaTeMaTHYECKHH
A3BIK 1 MAaTEMaTHYECKYI0 CUMBOJIUKY
npu MIPUMCHCHUN 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCUUIUINH B
poeCCHOHAIBHON e TETHHOCTH

Brnanets:

- MaremMaTHd4eCKIMHA u
KOJINYECTBEHHBIMHU METOAaMH
perieHus THIIOBBIX 3ajad4;
MaTeMaTHUUeCKOM JIOTHKOM,
HeoOxoauMo Uit popMHUpOBaHUS
CY)XKJIGHUM 10 COOTBETCTBYIOLIUM
poeCCHOHANIBHBIM TTpo0IeMamM

- HaBblkamu 1ipoBeICHUS YMCIIEHHOTO
pacyeTa W aHajgu3a TOJYYEHHOTO
pelieHus; HaBBIKAMH
CaMOCTOSITEIbHOTO TIPHOOPETCHHS U
nepeaur HOBBIX 3HAHUMU, CBSI3aHHBIX
C MHCIIOJB30BaHWEM MaTEeMaTUKUd B
HCCICAOBAHUSX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

®DopMbI TEKYLIETO

KpaTHble nHTErpasbl

uHTerpanoB. CBoiicTBa IBOMHBIX U
JIBYKpaTHBIX HHTErpaJIOB. Brrunciienue
JIBOMHBIX UHTETPAJIOB B MPSIMOYTOJIbHOM
CHCTEME KOOpANHAT

. HaumeHoBaHue TeM 3aHATHI Oobem, KOHTPOJISA
Monayasb (pa3gen) | y4eOHOM . Cemectp banabl | UHTEepakTHB, 4.
(yueOHOii padoThI) q, (HauMeHOBaHHUe
padoThI
OLICHOYHOI0 CPeJCTBA)
Monyns 9. Jlex 1 Juddeperunanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbable HEPBOTO MOPSAIKA.
YpaBHEHHS
Monyns 9. IIp1l Pemenue /1Y 1 nopsaxa 3 2 - -
JudbdepennmaibHbIe
YpaBHEHHS
Monyns 9. Jlex 2 Juddeperunanbabie ypaBHEHHS 3 2 - -
Jluddepenunanbable BTOPOIO MOpPsAKa.
ypaBHEHHS
Monyns 9. IIp2 Pemenue /1Y 2 nopsaka 3 2 - -
JluddepenunanbHble
ypaBHEHHS
Monyns 9. Cp N3yuenue temsl "uddepennnanbubie 3 28 - -
JluddepenunanbHble ypaBHeHHUA"
YpaBHEHHS
Monyns 9. Cp BrinonHenue KOHTpospHOM paboTs! 1 o 3 18 - - KonTponbHas pabora 1
JluddepennunanbHbie teme "Jludpdepennmansusle ypapHeHus" 10 TeEME
YpaBHEHUS "ludpdepenunaibHbe
ypaBHEHHUSA".
Moy 10. Cp Ompenenenne TBOWHOTO U ABYKPATHOTO 3 2 - -




DopMBbI TEKYLLET0

BEPOSTHOCTEN U
MaTeMaTuyecKas
CTaTUCTUKA

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

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)

Monyns 10. IIp 3 Brrunciienre 1BOWHBIX HHTETPATIOB B 3 2 - -
Kpartnsle nHTErpasbl IIOJISIPHOM CUCTEME KOOPAUHAT
Monyns 10. Cp Tpoitnbie unTerpainsl. ['eomerpuueckue 3 27 - -
KpaTHble HHTETpaibl U GU3NYECKUE MPUITOKEHHS KPATHBIX

MHTETPAJIOB
Monyns 10. Cp BrlnotHeHHE KOHTPOJIBHOM pabOThI 2 110 3 18 - - KontponbHas padota 2
KpartHsle nHTErpasbl teme " KpaTHble uHTEerpasisl o reme " KpaTHbie

MHTErpaJIbl

Mopyns 11. Paner | Cp Yucnoseie psaabl. CXOAMMOCTD YHUCIOBBIX 3 2 - -

psanoB. Crenenunble psabl. O0IacTh

CXOJIUMOCTH
Monynb 11. Pager  |Ilp 4 @yHKIMOHaANbHBIE psabl. Psansl Oypee. 3 2 - -
Monynb 11. Pagsr | Cp YucnoBble U GYHKIIMOHATIBHBIE PSIJIBIL. 3 28 - -

[Tpu3Haku cxoauMocTH, 06JIacTh

cxoauMocTu. Psisl @ypoe.
Monyns 11. Pagsr | Cp BeinonHeHue KOHTPOJIbHON paboThl 3 1o 3 18 - - KonTtponbHas padora 3

Teme "Psaer". o teMe "Pamer.
Monynsb 12. Teopus | Cp CrnyyaitHble cCOOBITHS, OTIEpalluy B 3 2 - -




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oo0nbem, KOHTPOJIA
Monyas (pa3aen) | y4eOHoi N Cemectp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4, (HanMeHOBaHM e
OLIEHOYHOI'0 CpeaCcTBA)
Mopyns 12. Teopus | Cp [Tonnas BeposTHOCTB, (hopmyiibl baiieca. 3 2 - -
BEPOSATHOCTEH U [ToBTOpHBIC HE3aBUCUMBIC UCITBITAHMS.
MaTeMaTh4YecKas ®opmyna bepuymnu. AcuMOTOTHYECKHE
CTATUCTUKA (bopMyIIBL.
Mopyns 12. Teopus | Cp JIucKpeTHBIE U HENPEPBhIBHbBIE 3 2 - -
BEPOSTHOCTEN U CJIy4ailHbIE BEJIMYUHBI, 3aKOHBI UX
MaTeMaTH4YecKas pacnpezenenus, Yucnosele
CTaTHCTHKA XapaKTEPUCTHKH CIIyUYalHBIX BETHYUH U
Monynb 12. Teopust | Cp I'enepanbHas U BBIOOpOYHAS 3 2 - -
BEPOSTHOCTEU U COBOKYITHOCTH. JlOBEpUTEIBHBIN
MaTeMaTHYECKast uHTEpBaJl. TOYEUHBIC OIICHKHU YHCIIOBBIX
CTaTHCTHKA XapaKTEPUCTHUK CIIy4alHbIX BEJTHYMH.
Monyns 12. Teopus | Cp Teopus BeposiTHOCTEN U 3 28 - -
BEPOATHOCTEH U MaTeMaThyecKas CTaTHCTHKA
MaTeMaTHYECKast
CTaTHCTHKA
Monyins 12. Teopus | Cp BeinonHeHue KOHTPOJIbHON paboTHI 4 110 3 18 - - KonTtponbHas pabora 4
BEPOSTHOCTEN U teme ""Teopus BeposiTHOCTEHN U o Teme "Teopust
MaTeMaTU4YecKas MaTeMaTh4yecKas CTaTHCTUKA" BEPOATHOCTEH U
CTaTHCTHKA MaTeMaTHYeCKast
CTaTUCTHKA".
1A [TpomexyTodHas aTTecTanus (IK3aMeH) 3 0,35 - -
KonTpons |Dx3amen 3 8,65 - - Bormpocsr k 3k3aMeny
NoNe 1-87
Hroro:; 216 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumumae "Beiciias marematuka 3" UCTIONB3YIOTCS:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

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.

BaxxHbIM KpHUTEpHEM YCBOCHMs TEOPHUH SIBJIETCS YMEHME pellaTh 3a/laud Ha MpOMIeHHBII
marepuan. llpu pemeHHH 3agad HYKXHO OOOCHOBaTh KaXIbI OJTam pEHICHHs, WCXOIl U3
TEOPETUYECKHX MOJIOKEHUH U3ydaeMoro Kypca. Eciu cTyeHT BUUT HECKOJIBKO MyTeH pelieHus, To
OH JIOJDKEH CPaBHUTH MX W BBIOPATh CaMbIil pallMOHAIBHBINA. PemeHne 3aqad 1 mpuMepoB cleryeT
u3jaraTh MoApOoOHO, BBIYMCICHMS pacloyiaraTb B CTPOTOM TMOPSJIKE, OTAENSAs BCIIOMOTaTelIbHbIE
BBIYUCIICHHSI OT OCHOBHBIX. [10JTydeHHBII OTBET CieayeT MPOBEPSATh CIIOCOOAMH, BRITEKAOIIUMHE 13
cyliecTBa JaHHOM 3amauu. Pemienue 3amau ompenenéHHOTO THIA HYXHO MPOAOIDKATh JI0
nproOpeTeHus TBEPABIX HABBIKOB B PEIICHHH.

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
OLIMOOK ¥ YBEepEHHO; BCsIKasi MIUCbMEHHas U Tpaduueckast paboTa JoJKHA OBITH ClIeTaHa aKKypaTHO



u uérko. TompKO TpU BBINOJHEHHUM OSTHX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
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 KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
1 VK-1; OIIK-2 KountponsHas padora 1 o reme
" lnddepeHnmanbHble ypaBHCHUS
1 VK-1; OIIK-2 KounTponsHas pabora 2 1o reme
"KpaTtHble unTerpas!’”
1 VK-1; OIIK-2 KonrponbHas pabora 3 mo reme "Psipr”
VK-1; OIIK-2 Kountponsuas padora 4 no reme " Teopus
1 BEPOSITHOCTEH U MareMaThyecKast
CTaTUCTUKA"
1 YK-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.
Hano nuddepennnanbHoe ypaBHEHHE IIEPBOTO MOPSIIKA U €r0 HauadbHbIe yenoBus. Haliaure
o011ee penieHre TOro ypaBHEHUs U ONPEACIUTE YaCTHOE PEIIeHHE.

Howmep n_
BapHaHTa F (X’ y’ y ) - O HavanwHoe YCIIOBHE
1 X.y'_3y:X4eX; y0:e1 X0:1
2 y'-cosx+ ysinx=1; y0:2, X, =0.
, Yy sinx _ j
3 y ;— X y yo 1, Xo_%
4 yv_%——ZInx, yO:]_, on%.
5 Xyr+2y:%(; y0=1, X0=3
6 y' — Yy €OS X = —COS X; yO:3’ X, -0
7 y'+2xy=e sinx; Y, =1, %, =0
8 X*y' +xy+1=0; Yo =2, % =1
9 y'—y-tgx= L. Yo =5, X, =1
COS X 0 0
2y 3 1 _
=+ 1) ==, %=1
10 y X+l (X+ ) yo > 0




pr‘;“;;‘;a F(x,y,y)=0 Hawamssoe ycrosue
11 y' = (y+1)(x+1)=0; Yo =0, X, =0.
12 J1-x2y' —y=0; Yo =1 X, =0.
13 y'sin® x—y-1=0; Yo =0, %, =74
14 y'sin® x—y=0; Yo=1 %, =74,
15 y'cos? x—(y+1)=0; Y, =0, X, =0.
16 2xyy' —1=0; Yo =0, X, =1.
17 y’xsiny =1; Yo :A, X, =1.
18 xy'-1-y* =0; ¥, =0, X, =1.
19 xy'—1+y =0; Yo =-1 X, =1
20 y' - ysin® xcosx =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?pl“;iﬂa F(x,y,y)=0 HauansHoe ycroue
1 y=yx* =0 y(0)=1
2 y-yx’ =0 y(0)=1
3 y=ya/x =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
8 y—(y+1)cosx =0 x=0,y=0
9 y'—(y +1)sin x=0 x=0,y=0




pri;;‘;a F(x,y,y)=0 HauansHoe ycioue
10 y'cos’ X —y=0 y(0)=1
11 (L+x?)y'—y=0 y(0)=1
12 Vi-xty-y=0, y(0)=1
13 y—(y +1)(x+1)=0 x=0,y=0
14 y'sin? x—y-1=0 Y(gjzo
15 y'sin?x—y=0 y(gjzl
16 Yoot x-(y1)=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

Hano muddepennmanbHoe ypaBHEHHE BTOPOTO TOPSJIKA U €r0 HavalbHbIe yeinoBus. Halinure

3agaua 3.

06mee PEHICHUC OTOI'0 YPABHCHUS U OIIPEACIINUTE YaCTHOC PCUHICHUC.

B?p‘;“ga F(x,y,y,y")=0 HauansHoe ycioBHe
1 y'xInx=y’; y(e)=e-1; y'(e)=1.
2 y"cos* X = —sin2x; V(7)=0; y(x)=2; y"(x)=-1.
3 23" =" y(9)=8; y'(9)=3.
4 y”=y'|ny,; y(0)=0; y'(0)=1.
5 y'(x* +1)=2xy"; y(0)=1; y'(0)=3.
: V' =1y W75)=3 ¥ (75)=1.
7 xy" = (1+2x% )y"; y(1)=+e+1; y'(1)=+Ve.




s F(x,y,Y,y") =0 Hasaesoe yerosie

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

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

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

13 3yy"-(y')* =0; y(0)=y'(0) =

14 y'toy +(y') =0; ¥(0)=74; 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'ctgy —2(y')* =0; y(0)=1; y(0)=1

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbaast pabora 1 mo Tteme "Jluddepenuunanbuble ypaBHEHHs" BBINOIHIETCS
CTYZICHTaMH CaMOCTOSITEJIbHO BO BHEAyIUTOPHOE BpeMs M JI0JKHA ObITh CllaHa IpEenojaBaTesio Ha
IIPOBEPKY /10 3auéTHOM Henenu. Ha BrinonHeHne KOHTpoIbHON paboTel oTBoAUTCA 18 yacoB. Homepa
BapUaHTOB KOHTPOJBHBIX 3aj[au OMpPEIEIISIOTCS ¢ MOMOIIBI0 Tabauibl 1, mpuyeM HOMEp BapHaHTa
KOHTPOJIbHOM 3amaun 1 HaxomuTcss mo mepBod OykBe ¢aMUIUU CTYACHTA;, HOMEpP BapHaHTa
KOHTPOJILHOM 3a7jaud 2 HaxOJHUTCA IO MepBOoM OykBe HMMEHHM CTY/AEHTa; 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 c | 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 PEIIMB JOCTaTOYHOTO KOJIMYEeCTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHui0. OIBIT MOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PEUIUTh Ty WU
WHYIO 32/1a4y KOHTPOJIHHOTO 3aJIaHUs BBI3BIBACTCS TEM, UTO CTYJICHT HE BBIITOJIHUI 3TO TpeOOBaHUE.
5. B mpopernen3upoBanHoi paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y Y4€CTh €r0 PEKOMCH/IAIUU U COBETHI. PelieH3nn MO3BOJISIOT CTYICHTY CYIUTh O CTETICHU YCBOCHHS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3bIBalOT Ha UMEIOIIMECS y Hero mpoOelbl, Ha kKellaTelbHOoe
HampaBlieHue pabOThl; MOMOTAIOT COPMYIUPOBATH BOIMPOCHI I IOCTAHOBKH WX TIEpen
npenoaaBareneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThHI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WJIHM DK3aMcHA.

Kputepun onenkmn:
- OIICHKA «3aYT€HO» BBICTABIISETCS CTYJCHTY, €CIIU MPABUIHLHO BIMOIHEHO He MeHee 70 % 3amanuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CJIM MIPaBIIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.2. KonTpoJabHas padora 2 no reme ""KpaTHble HHTErpaianl'
(HaumeHOBaHUE OYEHOYHO20 CpedCcmea)

Tunossle npuMepsl 3a1aHUi

3anaya 1
[TocTponTh 0651aCTh HHTETPUPOBAHUS U U3MEHUTD IMOPSIOK HHTETPUPOBAHUS
Ne JlaHHBIN UHTETpa Ne JlaHHBIA MHTETpa
Bap. P Bap. P
1 X 1 Jax
1 Jox [ (x, y)dy 11 Jox [ f(xy)dy
0 x2-2 0 Jox—x2
1 8x 1 NP
2 Jdx [ £(x,y)dy 12 [ dx [f(xy)dy
0 2Jx 2 0
1 X 6 \/ny
3 fax [ f(x,y)dy 13 [dy [f(x y)dx
0 x*-2 0 y-6
0 x+2 1 -x2-1
4 [ax [ f(x,y)dy 14 [dx [ f(x y)dy
1K D X3




Haiitu koopauHaThl I[EHTpa TSIXKECTH OJHOPOAHOW IUIACTHHBI,

nuHusIMH. ClIeNiaTh YEPTEK.

5 4/x 3 1)/2
5 [ dxjf(x, y)dy 15 | dyy [ f(x,y)dx
0 1 1 (5-y)/2
6 fdx [ (%, y)dy 16 [dy [ f(x y)dx
Ja—x? 0 y-2
4 4/x x2+6x-5
7 [ax [ f(x,y)dy 17 jdx jf(x y)dy
1 2-x? 7/2 oS X
8 [dx [ f(xy)dy 18 [ dx [ f(x,y)dy
0 0 /4 0
9 [dx [(x,y)dy 19 [ax [ £ (x,y)dy
;2 X:)Z 10 2+X1W
10 Jdx [ f(x,y)dy 20 j dy [ f(x y)dx
-2 —(x+2) y+l
3amaua 2

OrpaHUYCHHOU

No . Ne .
YpaBHEeHUS TMHHUIN YpaBHEHUS TUHHAN
Bap. Bap.
x*+3y*=9; x=0; y=0;
1 =—6; y=x+7 11
X y (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
1 : : )
4 y=——; x=2y; x=0 14 y=Inx; y=1; x=0; y=0
Xx+1
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;
7 X*+3y*=9; x=0; y>0 17

>0, y<—
(y y< f
8 X*+y:=4; y>1 18 Xxy=4; Xx+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
3angaya 3
Hepefmﬂ K IIOJLIPHBIM KOOpAWHATaM, BBIYHCIINTDH HBOﬁHOﬁ HHTCI'paJl. CIICJIaTB
YEPTEXK.
BJ:; JlaHHBII HHTETpAIT Oo6nactp uaTerpupoBanus D
1 [[Va? = x* — y*dxdy X2+ y? <ax
2 Hydxdy X +y?<4x; y+x=0
3 Harctgydxdy X2+y2<9; X +yix4
dxd
4 H\/RZ y X*+y’<R* x20
5 JJx= 1)dxdy X +y2<2y; y</3x
6 [[4—=x? - y*dxdy X2 +yi<2x; y=0
7 ”(X—Z)dXdy X*+y?<4x; y+x=0
dxdy ,
<3; x<
8 ”m X +Yy ; X<0
9 JJ G+ yyduay Ky’ <3y vz
D




BJ:IQ) JIaHHBIN MHTETpa Ob6nactp uaTerpupoBanus D
2ydxdy ,
X 2y >0; x>0
10 ey +Y 2y
11 [[\a® = x* — y*dxdy X +y*=a’; y=0
12 ”ydxdy X +y?=4x; y+x=0
D
13 [y +1)dxdy X*+y'=y
D
14 [[(x+1)dxdy X2 +y?=x
15 [[(2x+3y)dxdy X*+y'=a’ y<0
16 dxdy
X“+y —ay=0 <—
IDJ\/a2 -x* -y’ y oy J3
17 ” dxdy x> +y?=4; y<0
o 4=X" -y’
18 JJ v —xydxdy X 4y =47 x<0
D
19 [[(x+ y)dxdy X2 +y2 +x<0; y+/3x<0
D
20 JJO¢ -+ y* ) dxdly X' 4y —x=0; y<x
D
3amaua 4
Broranciants O6’I>CM TCJIa, OIPaHUYCHHOI'O 3aJaHHBIMHU ITIOBCPXHOCTSAMMU. CI[GJ'IaTI)
YEPTEK.
Ne YpaBHEHUS TOBEPXHOCTEN Ne YpaBHEHUS TOBEPXHOCTEN
Bap. Bap.
2 2 2 X2+y2:z; z2=0;
1 X°+y =4x; z=4-y*; z=0 11
y=Xx; y=0; x=1
x=0; y=0; z=0; T
2 12 =JX; y=0; =—; z=0
ay=2: 1=4y y=+x; y X+z2="73 7
3 x=0; y=0; z=0; 13 y=0; z=0; x=1;
X+Yy+3=0; z=9-X° y=X; z=30x +60y




No . Ne .
ypaBHCHHH IMOBECPXHOCTCHU YPaBHeHI/ISI IMOBCPXHOCTCH
Bap. Bap.
x=0; y=0; z=0; x=0; y=0; z=0;
4 , 14 ,
X*=2+4; 3Xx+2y=6 X+y=2; z+y’ =4
XZO; ZIO; :0. _ :3. 2 :9_ 2.
5 2 15 | T ATYES aamv ey
X+y=2; z=4-y 7=0
x=0; y=0; z=0; x> +y*=1; z>0
6 2 16 2 2 2
2X—3y=6; z=2y X +y?—-7°=-4
X*—y*+2*+9=0;
7 y?=4x; z=0; x+z=4 17 , 2y
X“+2°=9; y=0(y>0)
x> +y*=1; z>0; x* +% =4z% x=0;
8 2 2 18 .
X*+y +2=3 y=0; z=1
x=0; z=X%; y=0; 0 Oy x4y =
9 19 | z=0; z=9y* X +y’=
y=4; x=\25-y? y Y
2=0; z=4-x-Y; ,
10 , 20 X“+y° =4; 7=0; z=4-x-y
X"+ Yy =4;

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Kontponbnas padota 3 nmo teme "OneparinoHHbIE UCUUCICHUS BBITIOJHAETCS CTYJIEHTAMU
CaMOCTOSITENIFHO BO BHEAYAUTOPHOE BpeMs U JOJKHA ObITh ClJaHa MPETo1aBaTelio Ha MPOBEPKY 110
3auéTHOU Henenu. Ha BbIMoIHEHHEe KOHTPOJIbHOM paboThl oTBoAMUTCA 18 yacoB. Homepa BapraHTOB
KOHTPOJIbHBIX 33124 ONPEAEISIOTCS C TOMOILBIO TA0NHUIIBI 1, TpHueM HOMep BapHaHTa KOHTPOJIbHON
3a7a9u 2 HaXOJUTCS TI0 TIepBOH OyKBe (haMIIINK CTY/IEHTa; HOMEp BapHaHTa KOHTPOJIBHOH 3a1aun 3
HaXOJUTCs 10 NepBOil OyKBe MIMEHHU CTYAECHTAa; HOMEp BapHaHTa KOHTPOJIbHOU 3a1aun 1 Haxoaures

10 NepBOi OyKBE OTYECTBA CTY/IEHTA.

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 | X]II
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.




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 PEIIMB JOCTaTOYHOTO KOJIMYEeCTBA 3aJad 10 MaTepuanty,
COOTBETCTBYIOIIEMY 3TOMY 3afaHui0. OIBIT MOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PEUIUTh Ty WU
WHYIO 32/1a4y KOHTPOJIHHOTO 33JIaHUs BBI3BIBACTCS TEM, UTO CTYJICHT HE BBIMTOJIHUI 3TO TpeOOBaHUE.
5. B mpopernen3upoBanHoi paboTe CTYACHT AOKEH UCIIPABUTh OTMEUEHHBIE PELICH3EHTOM OLIMOKU
Y Y4€CTh €r0 PEKOMCH/IAIUU U COBETHI. PelieH3nn MO3BOJISIOT CTYICHTY CYIUTh O CTETICHU YCBOCHHS
COOTBETCTBYIOILIETO pa3jieyia Kypca; yKa3bIBalOT Ha UMEIOIIHUECs Y HEro MpoOenbl, Ha KelaTelbHOe
HampaBlieHue pabOThl; MOMOTAIOT COPMYIUPOBATH BOIMPOCHI I IOCTAHOBKH WX TIEpen
npenoaaBareneM. 3auTEHHbIE KOHTPOJIbHBIE pa0OThHI MPEIbABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WJIHM DK3aMcHA.

Kputepun onenkmn:
- OIICHKA «3aYTE€HO» BBICTABIIAETCS CTYICHTY, €CIIU MPAaBUIHLHO BIMOIHEHO He MeHee 70 % 3amanuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CJIM MIPaBIIIbHO BBINIOJIIHEHO MeHee 70 % 3amaHuil.

7.2.3. KonrpoanHuas padora 3 no teme "Psaan1’"

(HaumeHoB8aHUe OYEeHOUHO20 Cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3anmaya Ne 1

0
UccnenoBars CXOAMMOCTH YUCIOBBIX PSJIOB Z u,
n=1

Ne OOGuuit uien pspa U,
2 1 ot (2n+1)
1 (3n+2)|6 (I’H—Zj . |n2 1+— |- -1 ey
Rl ey R 2n 0 () n(n+1)
In n 2 1 o on Y
2 —3;0)e"-1;B) —————=; -1) -
V0 eLie Ty n(in In n)’ H () (2n+1}
1 n-1p  (cap®
3 . .6)sin . 1)~
2 Jn2+2n’ ) sin n® +®) 3n+1 +T) In(n+1)
1 n3n+2 N
4 6 . T, . Ay
Y fonay O A T A 5n—2
; : 1-cosvn _ 1-3-5.(2n-1) (4n_1jn (1)
: B : _
n+n-1’ 3"(n+1} " (3n+2) " nin(n+1)
72n on n2 (_l)n+l
6 n—+3; 0 ; ( J IT) —————
? n®-2 ) (2n-1)° & m+3) " n*y2n+3




Ne OOGwuit wien psipa U,

2 n?
7 inn=2.6 1 _. (”_”j Ay 1y cos X
a) sin = )(n+2)! B) | o r (-1) cos
1 5. ?\’/— 2n+1 (_ 1)n+1 . n3
8 0 T on
)(n+1)(n+4) ) (n+1y ) D T
n? n+1
9 a) sin = ; 6) 1'4'7"(13n_2);13)( : j ( :
4" 2™l 4n+1 (2n-1y
2 2n+1
10 a)i;6)n—;B)(Lj ;) Y
5n+1" ~ (3n) 3n+1 nin 2n
6 n' n+1
11 a) 4r12—— )— B) nlsm2— ;1) (1)
1 \/ﬁ 1+n sin\/?
12 ;6 ;B) | —— |0 (1)
? (n+2)in(n+2) rSIER (1+n2j 0 (- nvn
L, 2n+1 (-1
13 6 —3B) —— -
a) n-tg M, ) arcsin —: ) ,r)m
1 1" 1 1 (1)
——0) | 1+—] —; ;
14 Y )(+nj & ™ nn7n r)n+cos[ 2 j
Vn+4

15 n+2j”2, n¥n  (=1)"(2n+1)
)\/ (Sn—l ’B)3+2 D e

n® (3n+2)l ( 1y ;
16 o (et
2 5n° +2 :0) 10" 2"2 0 (1) nihnvinlnn
3 10m2nt (14n?) o (2n-1Y
L Vo Y Ty )(1+n3j 0 (1) (3n+2)
3n 6" (n’ —) ( T“ (1)
8 : =y
! ? (n+1)\/ﬁ’6) n! » Jn ) o nvn
nign. g [N+ (—1) 2
19 a) 2 6)(nj 2n,)tg— IR
(=1)sin -2~
20 1 s/ N-2 2-/n
2 (2n+3)In?(2n+3)° +0) n's'n +P) \/_(2n+1j 1) J3n+1

3agaua Ne2

< n
Haittu mHTEpBan CXOOMMOCTH CTENEHHOIO psAla Zanx . UccunenoBath
n=1
KOHI[aX UHTEpBaJIa

CXOOUMOCTh psAda Ha

Ne Koa¢pdummenr a, Neo Koapdunuenr a,

1 forr) o 1 2) ni: 6)

) 95

(n+17 +1)




BHIYHCINTL ONpe/IeleHHbli HHTerpan jf(x)dx ¢ TouHocThio g0 0,001 TyTeM pasnoxeHHUs

HO,I[LIHTCFpEU'ILHOﬁ (bYHKLIPIPI B CTEIIEHHOM pAA W NMOYWJICHHOT'O MHTCIPUPOBAHUA ITOJYUYCHHOTO PSAaa

b

0

2 N SR 12 | :
a ; — NN
n(n+1)" "~ n10 a) (1) ) (1)
3 2 (2n)!; 5 1 13 Y on . n°
4 3! 1 14 Jn o 3"
;0 ~—:0) —
2 (n+1) ) n10"* 2 n! ) Un
5 n 1 15 1
; 0 ————6) 10*
? 3"(n+1)’ ryer ? n(n+1)’ )
6 5" n®+l 16 (n+1) ( 1)
a) W,G)s—n a) 2l ,6) In 1+n
7 n 3 17 5
1 n°+1
1+21] -6 arctg —
n! (n+1)
8 5 18 2
LY L 2) nisin = ;5 1+
3"(n+2)" " (n+1) 2" 2"
9 2 19 1-3.(2n-1) 2"
3" n? a) gy S
a) ; 0) 3"n! [(2n-1)-3"
V2 (3n-1)" (n+1) " (2n-1):3
10 n+2 n! 20 5N 10"
;0 =
2 n(n+1) ) (n+1) V¥ Jn
3amaua Ne 3

Ne ®ynkuus f(x), b Ne ®dynknus f(x), b
1 ot o1 11 1_§_2X 10,1

2 Sin 2’5)‘ 10,5 12 ﬁ 115
3 sin(xz);l 13 In(1-'_)(/5)4;1
4 cos+/x; 0,5 14 e .02
5 %i—xs 0.1 15 \/1617 1




No Oyuxius f(x), b Ne Oynxkius f(x), b
6 arctg(xz); 0,75 16 cos(4x2); 1
H 2
7 S'n(ZX ); 05 17 Jxsin x; 1
X
2
8 ¢ 1; 0,1 18 e 0,1
X
9 xe2*:05 19 sin (L00xX?); 0,1
10 xIn({Ll-x?); 0,5 20 1-e’. o,
X
3amaga Ne 4

Haiitu Tpu nepBbIX, OTIMYUTENBHBIX OT HyJs, YiI€HAa Pa3jIOKEHUs B CTEIIEHHOW psj PELICHHE
y= y(x) nuddepeHIMansHOro ypaBHeHus Y' = f(X, y), YIOBJIETBOPSIIOLIETO YCIOBHIO y(O) =Y,

Ne y'=f(xy); ¥, Ne y'=f(xy); ¥,

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' %,=3 13 Yy =X +y?; y,=1

4 y' =2e’ —xy; y,=0 14 y' =x*+0,2y; y,=1
5 y =sin x+y?; y,=1 15 y' =xy+y?; y,=0,1
6 y=e"+y; y,=4 16 y =2x—y?%; y,=0

7 Y =x*+y?; y,=2 17 y' =x*—xy; Y,=0

8 y =sin x+0,5y%; y,=1 18 y' =2x-0.1y?; y,=2




Ne y'=f(xy); Y, Ne y'=1(xy); ¥,

9 y' =2e’ +xy; y,=0 19 y' =x*—4y; y,=1
10 Y =Xx+x*+Yy*; y,=5 20 y' =x*-2y*; y,=0
3amaya Ne 5

Paznoxute B psag @ypbe nepuoguveckyro (YHKIUIO, 33JaHHYI0 Ha TOJIYIEpPHOIE [0,|] 1o

CHUHYycaM MM 1o KocuHycaM. IToctpouts rpaduk ¢pyHKuuu U rpaguk CyMMbl MOJYyYEHHOTO psla
Dypse.

* 10
1 .
1+sinx, OSXSE;
f (x) _ 2 110 KOCUHYCaM
0, Z<x<n
2
2 0, 0<x<Z;
£(x)= 2 110 CUHYCaM
—COSX,—SXSﬂ'.
2
3 T
0, OSXSE;
f (X) = 110 KOCHHYyCaM
. T
—sinx, =<x<r.
2
4 0, OSXSE;
£(x)= 2 10 CUHYCaM
COS X, f<X<7Z'
5
sin X, O<x<—
110 KOCHHYCaM
0, Z<x<n
2
6
1+cosx, 0<x<E
2 0 CHHyCaM
0, Z<x<n
2
! 0<x<Z;
2 0 KOCHHyCaM
f(x): _ y
COS X, ESXSH.




o f(x)
8 0, 0<x<”;
f (X) _ 2 110 CHHYCaM
—sin X, ESXSH’
2
9
0, osxs%;
I10 KOCMHYCaM
f(x) ] ’
—COSX, —<X<Z.
2
10 0, 0<x<Z:
¢ (X)= 2 110 CHHyCaM
sinx, L<x<r.
2
11 i
1-sin x, OSXS%;
I1I0 CHHYCaM
f()- ’
0, Z<x<
2
12 0, 0sx<%
I10 KOCUHYCaM
0= ’
—COSX, —<X<r.
2
13
1-cosx, 0<x<%
I10 CHHYCaM
f()- ’
0, z<x§
2
14
1-—cosx, O<X<E
I10 KOCUHYCaM
(= ’
0, —<x<rx
2
15 Losiny 0Sx<Z
—sin x 2
()= {0 : 0 CHHYCaM
—<X<rx
16 1-sinx, 0<X<% 10 KOCHHYCaM
(0=
0 p,
2
17 0, 0<x<Z;
=5 10 CHHYCaM
1-cosx, %<X<7f
18 0<x<Z:

f(x)=

T
1—cosx, ESXSE.




Ne f(x)
19
0, OSXSE;
£ (x) _ 2 10 CUHYCaM
1-sinx, %SXSﬂ'
20
0, OSXSE;
f (x) _ 2 10 KOCHUHYCaM
1-sinx, %SXSE

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA

KonTponbHast pabora 3 mo teme "Psapl" BBINONHSETCS CTYAEHTaMU CaMOCTOSTEIBHO BO
BHEaYyJAMTOPHOE BpeMsl U IOJDKHA OBITh CaHa MPEoAaBaTello Ha IPOBEPKY 10 3a4€THOM Henenu. Ha
BBINOJIHEHNE KOHTPOJIBHON paboTsl oTBomuTCs 18 wacoB. HoMepa BapraHTOB KOHTPOJBHBIX 337a4
OIpEeNeNAI0TCA C MOMOIIbI0 TabauIbl 1, mMpuyeM HOMepa BapUaHTOB KOHTPOJbHBIX 3a1ad 1 u 4
HAXOJATCS 0 TepBoi OykBe (haMIJIMM CTYACHTA; HOMEpa BapHaHTOB KOHTPOJBHBIX 3a1a4 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 | XJ3 )54 K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M HIO | 0,4 I PY | CII | T, v dD | X]II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOJHEHUU KOHTPOJBHBIX PaOOT HEOOXOIUMO CTPOTO MPHJIEPKUBATHCSA YKAa3aHHBIX
HUKe mnpaBui. PaOoThl, BbINMOJIHEHHbIE O€3 COOMIOACHMS 3TUX MPaBUI, HE 3aUUTHIBAIOTCS M
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
peLEeH3eHTa.
2. B 3aronoBke paOOTbl Ha OOJOXKE TETpaad JOJDKHBI ObITh SICHO HAIUCaHbl (paMUiIMs, UMS U
OTYECTBO CTYJEHTa, Ha3BaHUE IUCIMIUIMHBI, HOMEP KOHTPOJIBHOM paboThl; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHME y4yeOHOro 3aBe/IeHUs, 1aTy OTCHUIKUM padOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIEAYET MOCTaBUTh J1aTy €€ BBIMOJIHEHUS U MOAINUCH CTYJEHTA.
3. B paboTy n0omKHBI OBITH BKIIOUEHBI BCE 3a/1a41, YKa3aHHbIE B 3aJJaHUU, CTPOTO MO MOJI0KEHHOMY
BapHuaHTy. Pemenus 3aa4 Hajo pacrosaraTh B MOPsIIKE BO3pACTaHUS KX HOMEPOB.
4. Ilepen penieHHEM KaxJ10M 3aaun HaJI0 MOJHOCTHIO BINUCATh €€ ycnoBue. Eciu ycnoBue 3a1auu
umeeT oOuyro (OpMyIHpPOBKY, TO, IEpPENHChIBas €ro, cleayerT oO0Inue JaHHble 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He ciegyer mnpucTynaTe K  BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHusi, HE pEeIIMB JOCTaTOYHOTO KOJMYEeCTBa 3ajJad [0 MaTepuaity,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHMI0. OIBIT TOKA3bIBAET, YTO YAIIE BCETO HEYMEHHUE PELINTD TY WU
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/IaHUs BBI3bIBAETCS TEM, UTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B npopeneH3npoBaHHON paboTe CTYIEHT JOKEH UCIIPABUTh OTMEUEHHBIE PEIIEH3EHTOM OIMOKH
Y YUYECTbh €r0 PeKOMEH/Ialli1 U COBETHI. PerieH31un mo3BOJISAIOT CTYACHTY CYAUTh O CTETIEHH YCBOEHUS
COOTBETCTBYIOIIETO pa3Jiena Kypca; yKa3blBalOT Ha UMEIOIIMECs Y Hero mpooerbl, Ha XKeJaTeabHoe
HampaBlieHue paboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJisi IOCTAHOBKHM HUX THepen
IpernoiaBaTeseM. 3auTeHHbIE KOHTPOJIbHBIE PA0OTHI MPEABABISIOTCS CTYACHTOM IPH Cladye 3auera
WJIM DK3aMEHa.

Kpurepumn oneHku:



- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIU PAaBUILHO BBINOIHEHO HEe MeHee 70 % 3ananuii;
- OLICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIH IPaBUIIBHO BBIITOJIHEHO MeHee 70 % 3amanuil.

7.2.4. KoHTpoJabHas padora 4 o reme

"Teopusi BEPOATHOCTEH M MATEMATHYECKASA CTATUCTHKA"'
(HaumenosaHue OYEeHOUHO20 CPeocmea)

TunoBble npuMepsbI 3a1aHNI

3amaua 1.
Pemmte 3anavy, MCIOIB3YsI TEOPEMBI YMHOXKEHUS U CIIOKCHHUS.
B oxnoii kop3uae N duoneToBsix 1 M 3eneHbix kyOuka, Bo BTopoit — V ¢duonetoBsix u C
3eJIeHBIX. BBITACKMBAIOT TIO OTHOMY KYOUKY M3 KKIOW KOp3uHBI. OINpenenuTe BepOITHOCTh TOTO,
YTO OHU PA3HOTO LIBETA; OJIHOTO IIBETA.

Ne N M \Y @
1 5 6 3 5
2 10 12 5 6
3 2 3 4 5
4 4 6 / 8
5 5 6 7 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

3anaya 2.
Pemmre 3anauy Ha noBTOpstoIMecs: COObITHS (MCIOIB3Ys JOKaJIbHYIO TeopeMy Jlamnaca min
MHTETpalIbHYI0 Teopemy Jlamnaca).
Nwmeercs N notepeiinpix OwiieTuka. BepoATHOCTH BBIMIpaTh MO KaXIOMY paBHa P.
Omnpeznenurte, 4TO BEIMTPAIOT OT M1 10 M2 MPUOOPETEHHBIX OUIIETHKA; POBHO M OMIIETUKOB.

Ne N D m 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
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
3amaya 3.

Jaubr 00bem BoIOOpKK N BBIOOpOUHAs cpeHss X, CPEHEE KBAAPATUYHOE OTKIOHEHUE O .

HyXHO BBIYMCIUTH JOBEPUTEIbHBIC WHTEPBAJBI ISl OLECHKA MaTeMaTH4eCKOro OXHIaHus M
HOPMAaJIbHOI'O paclpeesieHus ¢ HaaexKHOCTho 0,95.

Ne Hcxonnble JaHHBIE

1 X =75,17 o0 =6 n=36
2 X =75,16 o=/ 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 o =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 o =20 n =400
16 X =75,02 o=21 n=441
17 X =75,01 o =22 n=484
18 X =75,00 o0 =23 n=529
19 X =74,99 o=24 n=576
20 X =74,98 o =25 n=625

Kparkoe onucanue u perjiaMeHT BbIIOJIHECHHUS

KonTponbhas paborta 3 mo teme "Teopust BeposiTHOCTEH M MaTemMaTHyeckas CTaTHCTHUKA'
BBITIOJIHSCTCSI CTYJIEHTAMHU CaMOCTOATEIbHO BO BHEAYIUTOPHOE BpeMs M JIOJDKHA OBITH CHaHa
MIPENoIaBaTeNli0 Ha MPOBEPKY 10 3auéTHOM Henenu. Ha BBIMOTHEHWE KOHTPOJBHOW pPabOTHI
otBoauTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33/1au ONPEENIAIOTCS C TIOMOIIBIO TaOJIUIIBI
1, mpuyem HOMep BapHaHTa KOHTPOJIbHOMU 3a/1a4u 1 HaxoauTes 1o nepBoii OykBe paMHUIIuU CTYyIEHTa;
HOMEp BapHaHTa KOHTPOJIbHOM 3ajaud 2 HaXOAUTCS IO NMepBOH OyKBE MMEHHU CTYAEHTa; HOMEp
BapHaHTa KOHTPOJIbHOMU 3a7jaun 3 HaXOJIUTCS MO NEepBOi OyKBE OTUECTBA CTYICHTA.




Tabmumna 1

bykBa A b B I )l E,E x,3 5| K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M HIO | 04 I1 PY | ClI | T, Y ®,0 | X[
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUU KOHTPOJBHBIX PadOT HEOOXOAMMO CTPOTO MPHUIACPKUBATHCS yYKA3aHHBIX
HUOKEe mpaBuil. PaboThl, BBHIMOTHEHHBIE 0€3 COONIOACHHUS STUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BPAIIAIOTCS CTYJEHTY JJIsl IepepadOTKH.
1. Kaxxgast KOHTpoJIbHAsE paboTa JOKHA OBITH BBIIIOJIHEHA B OTACIBHON TETPAAH B KIETKY CHHIUMHU
WM YepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBisTh MOJsA MHMpUHOW 4 - 5 cM I 3aMedYaHui
pEleH3eHTA.
2. B 3aronoBke paboThl Ha O0JIOKKE TETpaiad IOJKHBI OBITh SCHO HANMCaHBbl (pamius, uMs U
OTYECTBO CTYJIEHTa, Ha3BaHHUE AUCIUIUIMHBI, HOMEP KOHTPOJBHON pabOTHI; 3/1eCh KE CIEAYyeT
yKa3aTh Ha3BaHUE y4eOHOTO 3aBelIeHUs, JaTy OTCHUIKM PaOOThl B MHCTUTYT U ajpec CTylaeHTa. B
KOHIIE pabOTHI CJIETYEeT MOCTABUTh J1aTy €€ BHIMOJHEHUS U MOAMKUCH CTYEHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 331a41, YKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJ0KEHHOMY
BapuaHTy. Pemenus 3aqa4 Halo0 pacnosiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.
4. Ilepen peuieHUEM Kak10# 3a7a4u Ha/10 OJHOCTRIO BBITUCATh €€ ycnoBue. Ecnu ycnoBue 3anaun
uMeeT oOmyr (OpMYITHPOBKY, TO, IEPENHUCHIBAas €ro, CIEeAyeT OOIIHMe JaHHBIC 3aMEHUTh
KOHKPETHBIMH, B3STBIMA M3 CBOEro BapuaHTa. He creqyer MNpUCTyNaTh K BBIIOTHEHHUIO
KOHTPOJILHOTO 3aJaHusi, HE pEIMB JOCTaTOYHOrO0 KOJMYECTBA 3ajady IO Marepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT MOKA3bIBAET, YTO Yallle BCET0 HEYMEHUE PEUIUTh Ty WU
MHYIO 33J1a4y KOHTPOJILHOTO 3aJJaHusl BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIMOJIHUII 3TO TpeOOBaHUE.
5. B mpoperieH3upoBaHHO# paboTe CTYACHT JOHKEH UCIIPABUTH OTMEUEHHBIE PEIICH3EHTOM OIIUOKH
Y YYECTh €T0 PEKOMEH/IAIIMK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJIUTh O CTETIEHU YCBOSHUS
COOTBETCTBYIOILIETO pa3jieya Kypca; yKa3bIBaloT Ha UMEIOIINUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HarpaBjeHue paboThl; TOMOrarT CcHOPMYIUPOBATH BOMPOCHI JJI TOCTAHOBKU UX TEpe
npenoaaBareneM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThHI MPEIBABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WJIHM DK3aMeHa.

Kpurepuu onenkmn:
- OLICHKA «3a4TEHO» BBICTABIIAETCS CTYIECHTY, €CIIU IPAaBUIIBHO BBINOIHEHO He MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO0» BBICTABIISIETCS CTY/ACHTY, €CJIH NPaBUIIbHO BBINOIHEHO MeHee 70 % 3a1aHuil.



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 3
Ne
Bomnpocekl k 3xk3aMeny

n/n

1 Kakune ypaBHenus Ha3biBatoTcs iuddepennnansueivMu. [Ipumep.

2 Yro Ha3bpIBalOT pemieHneM auddeperunanbHoro ypasaenus. [Ipumep

3 UTo Ha3bIBAIOT HAYAJBHBIMH YCIOBHIMU s ¢ depeHimansHoro ypasHenus. [lpumep

4 UTto Ha3bIBAIOT OOIMM penieHueM ams AudQepeHnanbHoro ypaBHeHus (n-oro nopsijaka)

) Teopema Komm o cymecrBoBanuu penieHus aud@GepeHuansHoro ypaBHEeHUs 1-oro
nopsiika

6 Juddepennunanbuple ypaBHeHHs 1-0r0 nopsKa U METOAb! OThICKAHUS UX PEIICHUS:

7 Huddepenunanpapie ypaBHEHHS 2-0T0 TOPSIIKA, TOMYCKAIOIINE MOHKEHHE TTOpsiiKa 1-0ro
TUIIA U METOJ OTHICKaHHS UX PELICHHUS.

8 Huddeperunanpapie ypaBHEHHS 2-0T0 TOPSIIKA, TOMYCKAIOIINE MTOHKEHHUE TIOPSIIKA 2-0T0
TUIIA U METOJ OTHICKaHMs UX PELICHHUS.

9 Huddepenunanpapie ypaBHEHHUS 2-0T0 TOPSIIKA, TOITYCKAIOIINE TIOHIKEHNE opsiiKa 3-ero
TUIIA U METOJ OTHICKaHMs UX PELICHHUS.

10 | Jluneitapie omHOpOaHBIE Au(QepeHIrnanbHbIE YpaBHEHUSI N-Or0 IMOpPsAKa, CBOWCTBA €ro
peLICHHUIA.

11 | Crpyxrypa obmero pemenus JIOJY n-oro nopsjaxa.

12 | Onpenenenue IMHEWHOW 3aBUCUMOCTH (QYHKUUH. YCIOBHUSA JMHEHHOM 3aBUCHUMOCTH H
JIMHEIHON HEe3aBUCUMOCTH JBYX QYHKIUI.

13 | Onpenenurens BpoHCKOTO M €ro CBOHCTBA.

14 | Jluneitnble oqHOpOAHBIE AU PepeHInanbHble ypaBHEHUS BTOPOTO MOPSJIKA C TOCTOSIHHBIMU
K03 ULIEHTaMH.

15 | CtpykTypa oOuiero pemeHust JTUHEHHBIX OAHOPOJHBIX U (EepeHNATbHBIX YPAaBHEHUS
BTOPOT'0 MOPSAKA C MOCTOSHHBIMU K03 puiineHTamu.

16 | XapakTepucTuueckoe YypaBHEHHE JJs JMHEHHBIX OJHOPOJHBIX JHU(epeHInaTbHbIX
ypaBHEHHsI BTOPOTO MOPsAKA C TOCTOSHHBIMU K03 dunmenramu.

17 | Bua obuero pemieHus: JMHEHHBIX OJHOPOAHBIX AM(QepeHInanbHbIX ypaBHEHUS BTOPOTO
mopsiika € TOCTOSIHHBIMH Ko dummenramMmu s ciiydaeB, KOrja  KOPHH
XapaKTEePUCTHUYECKOTO YPaBHEHUS ICHCTBUTEIIbHbIE Pa3IMYHbIC YHCTIA.

18 | Bua o0miero pemieHust TMHEHHBIX OJHOPOAHBIX Au(QepeHInanbHbIX ypaBHEHUS BTOPOTO
nopsiika € IMOCTOSIHHBIMM  Ko3(duumeHtamMmum  uis  ciiyyaeB, KOTrJa  KOPHH
XapaKTePUCTHUECKOTO YPAaBHEHHUS ICHCTBUTEIBHBIE OJIMHAKOBBIC YHCIIA.

19 | Bua obuiero perieHus: TMHEHHBIX OJHOPOAHBIX AU(QepeHInanbHbIX ypaBHEHUS BTOPOTO
mopsiIka € TOCTOSIHHBIMH ~ KodddummeHnramMmu it ciiydaeB, KOTrJa  KOPHH
XapaKTEepPUCTHYECKOTO YPABHEHUSI KOMITJICKCHBIE YHCIIA.

20 | JIuneitHble HEOTHOPOIHBIE MU depeHIInaIbHBIE YPaBHEHHS N-0T0 MOPsIKA.

21 | CtpykTypa 00IIero pemeHust TNHEHHBIX HEOJHOPOAHBIX THU(PepeHIaTHHBIX YPaBHEHHS N-
Oro MOpsiIKA.

22 | Merox Bapuanuy MPOU3BOJBHBIX IOCTOSHHBIX Ui OTBICKAHUS YaCTHOTO PpEIICHUS
JMHEWHOTO HEOJHOPOAHOTO MU (HEpEeHIINATLHOTO YPABHEHUSI BTOPOTO NOPSIIKA.

23 | IlpaBas wactes cnemumanpHOoro Buma JIHJY 2-oro mopsaka ¢ MOCTOSHHBIMHU
KOA(QPHUIHEHTaAMH.
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Meronx  HeomnpeaeNeHHBIX KOIDOUIIMEHTOB 1T  OTBHICKAHUS YAaCTHOTO  peIIeHUs
HEOJIHOPOJAHOTO JTUHEHHOTO Mu((HEepeHIIMATBFHOTO0 YPaBHEHHSI BTOPOTO MOPSAKA C MPaBOn
YacThIO CIIEIHAIILHOIO BUIA.

25 | Ilonarue unTerpanpHol cymmon ¢ynkuuu f(X,y) 3aganHoi Ha 1ByMepHO# obsnactu D

26 | JIBOitHOW MHTETpaAT U €r0 FT€OMETPUUSCKHUI CMBICI.

27 | CoiicTBa IBOHHOTO MHTETpaa

28 | JIsykpaTHbiii uHTerpas. CBOMCTBA ABYKPATHBIX HHTETPAJIOB.

29 | Beruucienue ABOWHOTO MHTErpalia C IMOMOIIBIO0 TBYKPATHOTO.

30 | BeruucieHnve ABOWHOTO MHTETpalia B IPSIMOYTOJILHOM cHCTEME KOOPAMHAT.

31 | Beruuciienue JBOWHOrO HHTErpaja B MOJSIPHOM cuCTeMe KOOpIMHaT.

32 | Beruucnenue miomajei miockux Guryp 1 00beMoB TeJl C IIOMOUIBIO IBOMHOTO MHTETpaja.

33 | Beluucienue Macchl IJIACTUHKH, KOOPAMHAT HEHTPA TSKECTH INIOCKOH (UTYpBI.

34 | Ilonarue unTerpampHOi cymMmmon pynkuunu f(X,y,z) 3alaHHON HAa TPEXMEPHOH 00sacTu

35 | TpoiiHOl WHTErpall, CBOMCTBA TPOWHBIX HHTETPAJIOB.

36 | TpoiiHOl MHTErpal U ero (GU3NICCKUN CMBICI.

37 | TpexkpatHblii uHTerpasi. CBOWCTBA TPEXKPATHOTO HHTETPAIA.

38 | CBsi3b TPOMHOIO ¥ TPEXKPATHOI'O HHTErpaja.

39 | Beruuciienne TpoiHOro MHTErpaia B MPSIMOYTOJIBHON CHCTEME KOOPIMHAT.

340 | Beruuciienue TpOHHOI0 MHTErpasia B IUJIMHAPUYECKUX KOOPIUHATAX.

41 | Beruuciaenue TpOWHOTO HHTErpaia B ChepuyecKnx KOOpANMHATAX.

42 | Beruucnenue o6beMa Tena ¢ IOMOUIbI0 TPOHHOTO HHTErpaia

43 | BpluncneHnue Macchl Tella ¢ IOMOIIBIO TPOMHOI0 MHTEerpajia

44 | BpluncieHue KOOpJMHAT LIEHTPA Macc C IOMOIIBIO TPOMHOTO MHTErpajia

45 | Yro Takoe uncnoBoit psaa. [Tpumep. Uto Ha3biBaeTcs cymmoil pana. Kakoit psi HazpiBaeTcs
CXOSIIMMCS, Kakol pacxosimumMcs. beckoHeuHasi reoMeTpruyecKas Mporpeccus U ee cymma

46 | HeoOxoauMblif MpU3HAK CXOJUMOCTH YHUCIOBOrO paja. Kak ero Mo)KHO MCIONIB30BaTh IS
UCCIIETOBAHMsI CXOJIMMOCTH psifia

47 | JoctatouHble NMPU3HAKU CXOAMMOCTH PSIOB C MOJOXHUTEIbHBIMH YJ€HaMHU (CpaBHEHHS,
Jlanambepa, pagukaibHbIi, HHTErpaibHbIi). [IpuMepsl

48 | 3nakouepenyromuecs psaabl. Teopema Jleitbunia u e€ ucmnonbp30BaHue 1Tl TPUOTIKEHHBIX
BBIUHCIICHUH CYMMBI psijia

49 | 3nakomnepeMeHHbIe psibl. JlocTaTOYHbIE MPU3HAKK CXOJUMOCTH. AOCOTIOTHAS M YCIIOBHAS
CXOAMMOCTh

50 | CrenenHnoii psn. MHTEpBan CXOAMMOCTH CTETICHHOTO psfa, paanyc CXOJUMOCTH, KaK €ro
HAWTH

51 | Paasr Teitnopa u Maxkinopena ans pynkuuu f(x). [lpumepst ana Gynkuumii: cos(x), sin(x),
In(1+x), exp(x).

52 | Ucnonp3oBaHWe pSOB ISl BBIUMCICHUH TPUOMMKEHHBIX 3HAUYCHUH (QYHKIUH U
OIIPEAEIEHHBIX MHTErPAJIOB € 33JAaHHOM TOYHOCTHIO

53 | Tpuronomerpudeckuii psia. Koaddummentsr @ypoe, psaa @ypbe it GyHKIHI ¢ Teproaom
2

54 | Paznoxenue B psag Pypbe YETHBIX U HEUETHBIX NEPUOAMUECKUX (PYHKIIMM

55 | @yHKUMOHANBHBIH psi. O01acTh CXOTUMOCTH psijia.

56 | CBoiicTBa CTEMEHHBIX PSIJIOB

57 | Ucnionb3oBaHue psAOOB AJsl OTHICKAHUS MPHUOIMKEHHBIX pelieHud auddepeHnnanIbHbIX
ypaBHEHUH

58 | Ycaosue Jlupuxie mist GyHKIUNA

59 | Ycnosue cxopumoctu paga Pypbe K QyHKINH, 111 KOTOPOH OH 3amucaH

60 | Koadpdurnmenter Oypoe, psanx Oypbe 11t GyHKINNA ¢ TeproaoM T

61 | Paznoxenue B psg Pypbe HenepuoIuueckKux GyHKIHiA

62 | OproroHanbHble Ha oTpe3ke [a; b] GyHKINH




63 | ®opmysbl KOMOMHATOPUKH

64 | Yro Takoe wucmbiTanue, coOwbitue. [Ipumep. Kakume coOBITHS Ha3bIBAIOT CIy4YalHBIMH,
JOCTOBEPHBIMH, HEBO3MOXKHBIMU. [Ipumep

65 | Kakue coOBITHS Ha3bIBAIOT HECOBMECTHBIMH, HE3aBUCHUMBIMH. [Ipumep

66 | Yro Takoe cymma cOOBITHI, Mpou3BeaeHHe coobIThid. [Ipumep

67 | Kakue coOBITHS Ha3BIBAIOT MPOTUBOIOJIOKHBIMU. [Iprmep

68 | Yro Takoe nonHas rpymnma coOsITuil. YTO Takoe 31eMeHTapHble UCXO0/1bl UcnibiTaHus. [Ipumep

69 | Uto Takoe OTHOCHUTENIbHAS YacTOTa COOBITHSA, B UEM 3aKJIFOYAETCS CBOMCTBO yCTOWYMBOCTH
OTHOCHUTEJIbHBIX YaCTOT, YACTOTHOE ONPEEIICHUE BEPOSTHOCTU COOBITHS

70 | Knaccuueckoe omnpezeneHue BepossTHOCTH coObitus. IIpumep. CBoiicTBa BEpOATHOCTH
COOBITHS

71 | YcioBHas  BeposATHOCTb. BepositTHocTh  mpousBeneHus  coObiTuil.  BeposTHOCTh
IIPOM3BEICHUS HE3aBUCUMBIX coObITHi. [Tpumep

72 | BepossTHOCTM CYMMBI HECOBMECTHBIX COOBITHI. BeposSTHOCTM CyMMBI COBMECTHBIX
coObITHil. [Tprmeps!

73 | IloBTOpHBIE He3aBUCHMBbIE HcnbITaHusl. Popmyna bepHyuu.

74 | AcumnroTndeckue HOpMyIIbL.

75 | CnyyaiiHasg BenuuuHa. JIMCKpETHbIE U HENPEPBIBHBIE cllyyaliHble BeauuuHbl. [Ipumep

76 | 3akoH pacrmpeeneHus TUCKPETHON cirydaiiHoil BennyuHbl. [Ipumep

77 | UucnoBble XapaKTEPUCTUKU CIIy4allHbIX BEJIMUYMH (MaTEMaTUYECKOE 0’KUJIAaHUE, TUCIIEPCHUS,
cpeiHee KBaJApaTHUECKOe OTKJIOHEHUE). YTO OHU XapaKTepHU3yIOT U KAKOBBI UX CBOMCTBA

78 | Kak HaiiTu MaTeMaTHYECKOE OKUIAHNE M TUCTIEPCHIO TMCKPETHON CIyYaiiHON BETMYNHBI

79 | ®yHkuus pacnpeaenaeHus BeposTHOCTeH F(X) U IUIOTHOCTh pacnpesieneHus: BeposiTHOCTEN
f(x) HenpepbIBHOMN Ci1y4ailHON BEIMYUHBI, UX CBOICTBA

80 | MaremaTHuecKkoe OKUIaHUE U JUCIIEPCUsl HEIPEPhIBHOM ci1y4ailHOW BEIMYMHBI

81 | Kak HaifTh BEpOSTHOCTH TOMNAJaHUS CIyYallHOW BEIWYMHBI B 33JJaHHBI WHTEPBAJ, €CIH
M3BECTHA IUNIOTHOCTD pacnpeeeHus BeposTHocTel f(x). UTo reomeTpudecku BeIpaXkaeT 3Ta
BEPOSITHOCTh

82 | HopmanpHBIi 3aKOH pacmpeneseHus, TpapuK IUIOTHOCTH pacIlpeesieHusl, YUCIOBBIE
XapaKTEPUCTUKU

83 | Kak HaiiTu BepoOsSTHOCTH TOTO, 4YTO Ciy4ailHas BEJIMYMHA C HOPMAIBHBIM 3aKOHOM
pacripesielieHusi NMpUMET 3HAu€HUE MeEHbIE 3a/JlaHHOr0 Xi1; OOJbIIEe 33JaHHOTO X2; Ha
WHTEpBaJe (X1,X2) ¢ moMoIisto GyHkiuu Jlariaca

84 | I'enepanbHas 1 BBIOOPOYHAsi COBOKYIHOCTH, KaKasi BBIOOpPKa Ha3bIBAETCS PENIPE3CHTaTUBHON
1 KaK €€ NOJyYUTh

85 | Kakue OIEHKM Ha3bIBAlOTCS HECMELICHHBIMHM, COCTOSTEIbHBIMH. UTO  sIBIAETCS
HECMEIIIEHHOM OIIEHKOM MaT.0XKHUJIaHusl, JUCIIEPCUU U KaK MX BBIYMCIUTH 110 BEHIOOPOYHBIM
JAHHBIM

86 | Kakas 3aBHCHMOCTh MEXIy BEITMYMHAMH HA3bIBACTCS  CTAaTHCTUYECKOH, Kakas
KoppensimonHoi. [Ipumep Ha rpadukax pacceuBaHus

87 | JloBepUTENbHBIM HHTEPBAI JJIS1 BEPOSITHOCTH COOBITHS, MAT.0KHUIAHHSI, TUCTICPCUH.
7.3.2. Kpurepuu U HOPMBbI OLlEHKH

®opma
Cemectp NPOBEACHH | Kpurepun u HOpMBI OLIEHKH
NPOMEKYTOYHOM
aTTecTaluu
CTyIeHT NoayuyuIl 3a4€T 110 BCEM
3 DK3aMeH COTJIIMYIHO» KOHTPOJILHBIM paboTaM cemecTpa
U TIPU OTBETE Ha OMJIET €ro




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

coJiepsKaHue PACKPBITO
IIOJIHOCTBIO, MaTepHall U3JI0KEH
rpPaMOTHO, B OIpeeaEHHON
JIOTUYECKOM
MOCJIEI0BATEILHOCTH, MPABUIHHO
HCIIOJIB3YETCS] TEPMUHOJIOTUS.
[Tokazano ymenue
WJUTIOCTPUPOBATH TEOPETUUECKHUE
MOJIOXKEHUS KOHKPETHBIMU
npumepamu. OTBET NpoO3ByYall
CaMOCTOSITENIbHO, 0€3 HaBOSIIUX
BOIIPOCOB, 3a/1auy OujieTa peimi
MPABIJIHO M PAIlMOHAJIBHO.

«XOopouro»

CTyneHT moirydms 3a4é€T MO BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
OtBer Ha OWJIET yJOBIETBOPSIET B
OCHOBHOM  TpeOOBaHMSM  Ha
OLICHKY "OTJIMYHO", HO NpU ITOM
MOYXKET UMETh ClIeAyIoIHe
HE/IOCTATKU: B U3JI0KEHUHU
JIOTYIIEHb! HeOobIIe IpoOesbl,
HE WCKAa3WBIIME  COJEpKaHHE
OTBETa; JOMNYIIEHbl  OAMH-ABA
HEN0YETa, WCIpPaBICHHBIE IO
3aMeyYaHHIo0 3K3aMeHaTopa

«KYHOOBJICTBOPUTCIIBHO»

CryaeHT mosydu1 3a4€T MO0 BCEM
KOHTPOJIbHBIM paboTaM cemecTpa.
IIpu oTBeTe Ha OWJIET HEMOJIHO

WIN HENOCIIEN0BATENBHO
PacKpbITO CoJIepKaHue
MaTepuaia, HO IOKa3aHO ooiiee
MOHUMAaHNe BOIIpoOCca u

MPOJIGMOHCTPUPOBAHBI  YMCHHSI,
JOOCTAaTOYHBIC JIs1 HMLHeﬁmeFO
yCBOEHHSI Marepuana. Kmenuch
3aTPYAHCHUA niim JOMMYIICHBI
OLIUOKH B OTPEICTICHUN TIOHSTHIA,
HUCITIOJIB30BAaHNU TEPMHHOJIOTHUH,
UCTIPABJICHHBIC TIOCJIC HABOISIINX
BOIIPOCOB

«HEYJIOBJIETBOPUTEIILHO»

CTyneHT He MONydri 3a4€T XOTS
OBl MO OJHOW W3 KOHTPOJIBHBIX
paboT cemecTpa WM MPU OTBETE
Ha omer HaOJIIOJAar0TCS
cepbE3Hble MPOOEThl B 3HAHMSIX
OCHOBHOT'O MaTepualia U3y4eHHOU
JUCIUITIINHBI, AOITYIICHBI
NPUHIUIAATIBHBIE  OMHOKH B




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

BBINOJIHEHUH 3aJlaHuH, HE
IIPOJIEMOHCTPUPOBAHbl 3HAHUSA U
YMEHHUs,  JIOCTQTOYHbIE  JUId
JlalIbHENIIETO YCBOEHUS
Mmarepuaia




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 n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IIumages. — Mocksa : UH®PA-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”

Pxxesckuii C.B.

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

VueOHuk

2018

OBC
“ZNANIUM.COM”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.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 oOpa3zoBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo JI.H.,

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

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., HypueBa | 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 (yueOHHMK, ydeOHOE KOHH%CTEO i
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DNeKTpOHHO-OnOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
Cno6onackas 1.H. N.H.CnoGoxckas - Bonorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




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

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016— . — Peskum gocryma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- 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 [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

0 PexkBH3UTHI 10I0B
N HaumenoBanue I1O ¢ 3 1010 ? pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart Oeccpounas

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

HaumenoBanue 000py10BaHHBIX Y4€OHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | MpPaKkTHYecKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMEILECHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

ITepeyenb 0CHOBHOTO 000pYAOBAHMA

YueOHast ayautopus s mpoBeneHus 3aHATHil | CTONbI yYeHWYECKHE JIBYXMECTHBIE U
JIEKIIMOHHOTO THUIA. YueOHasi ayAuTOPHUs IS | TPEXMECTHBIC (MOHOOGJIOKH) ,CTOJ
MPOBEJICHUST 3aHITHI CEMHHApPCKOTO THTA. | MPENoiaBaTelbCKUH, CTYN
YyeOHass  aymuTopusi  JUIA  KypCOBOTO | MPEIOJaBaTeIbCKUN, JO0CKa ayJuTOpHas
MPOEKTUPOBAaHMs  (BBITIOJTHEHUS KYPCOBBIX | (MeToBast)

pabot). YueOHast ayauTopus AJis TPOBEICHUS
TPYMIOBBIX u WHWBUIYaTbHBIX
KOHCyNbTaui. Y4eOHass ayauTopust IS
MIPOBEJICHUS 3aHATUNA TEKYIIEr0 KOHTPOJS U
npomexyrounoii arrecrarmu (I'-440)

YyeOHast ayautopus s mpoeneHus 3ausatuil | Cron MPEernoaaBaTeIbCKU., Cromsr
CEMHHApPCKOro TUMa. YuyeOHas ayIuTopus Ui | ydeHUYecKrue (HauepTaTeiabHbIe) , CTYJIbS,
KYpPCOBOTO TPOEKTHPOBAHUS (BBIMIOJHEHUS | JOCKA ayIUTOpHAs (MenoBas)

KYpPCOBBIX PaboT). YueOHas ayauToOpusi IJis
MPOBEJICHUS] TPYIIOBBIX M WHIUBUIYAIbHBIX
KOHCYNbTallui. Y4eOHass ayauTopust IS
MIPOBEICHUS 3aHATHUH TEKYIIEro KOHTPOJS U
npomesxyrounoit arrecraruu (I'-405)




HaumeHoBaHue 000pPy10BAHHBIX Y4EOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
N IlepeyeHb OCHOBHOTO 000PY10BaAHMS
/0 | NPaKTHYeCKUX U JIa0OPATOPHBIX 3aHATHI,
NOMeIeHUuH JJISI CAMOCTOATEILHOM
padoThl o0yuyaoumxcs (HoMep ayAUTOPUN)
3 [Tomemenue st caMocToATenbHOW paboThl | CTOINBI yUeHUYECKHE, CTYIIbs yYeHUUYECKHE,

crynentos (I'-401)

I1K ¢ BeIxo0M B ceTb MHTEpHET
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