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npoTokod Ne 10 ot «27» aBrycra 2025 1.



COJEP)KAHUE
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HNucuumnuaa b1.0.06 «Beiciias MaremaTuka (aHalau3 JaHHBIX-2)» 00ECIEeUUBaET
dbopmupoBaHue y 00yqaroUUXcs CAEAYIONUX YHUBEPCAIBHBIX, 00111eTPO(heCCHOHATBHBIX

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUs 110
AUCHHUIIMHE, COOTHECEHHBIX C IIJIAHMPYEMBbIMHU Pe3y/JIbTaTaAMH OCBOCHHS
o0pa3oBaTeJbHON NMPOrPaMMBbI

U Ipo(hecCHOHATbHBIX KOMITETEHIIMM™:

OT®/ Kona HaumeHnoBanue Kon HaumMeHoBaHue OO0Opa3soBaTeJbHBIH
Tdu | xomme HHIUKAT HHINKATOpA pesyabrart **
PEKBH | TEHIH KOMH?;““"H opa JOCTHIKEHMS
3UTBI u** A0CTHKE KOMIIETEeHU **

nc HUSA

KoMIeTe

(npu HIWii **
Haauyu

u) kok

OIlIK-2 Cnocoben nouumars | OIIK-2.2 dopmupyer yMeHus OIIK-2.2 3-1

MIPUHITUTIBL PaOOTHI
COBpPEMEHHBIX
WH(POPMAIIMOHHBIX
TEXHOJIOTUH U
HCIOJIB30BaTh UX IS
peleHus 3a1a4
poeCCHOHATBHOMN
JeATETbLHOCTH

UCIIOJIb30BaTh
MaTeMaTUYCCKHE
METOJIbI U
MpOrpaMMHbIC
cpezcTBa JIst
perenus
CTaHJAPTHBIX
podeccruoHaTbHBIX
3aj1a4 B [MOJUTOJIOTUH
Y CMEKHBIX 00JIACTSIX
3HAHUS

IIOHUMAa€ET BO3MOKHOCTH
U TIpenensl MaTeMaTHKU
B aHaJn3e
MOJIUTHYECKUX
WHCTUTYTOB H
MIPOIIECCOB

OIIK-2.2 V-1 VYwmeer
KOPPEKTHO TPUMEHSATH
MaTeMaTHYECKHUE
METOJBI ¥ IPOTPaMMHBIE
cpemcTBa I pEIIeHUS
3a1a4 B IIOJUTOJIOTHU U
CMEXXHBIX 00JIaCTIX.

* Jucyunnuna modicem Gopmuposams KOMIEMEHYUIO NOTHOCMbIO UTU YACMUYHO.
**/Jonocno coomeemcmeosams Ilpunodicenuio 1 k 06pazosamenvHoll npocpamme

2. O0beM U MeCTO AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM
NporpamMmabl

O0BeM TUCHUMILINHBI

OO0beM TUCUUIUTMHBI U BUIbl y4eOHOUM paboThI.

OO0mas

TPYAOEMKOCTb

JTUCIIUILINHBI

equHubl/ 108 akageMuueckux/81 acTpOHOMUYECKUX YacoB.
KonraktHass pabora oOydaronmuxcs ¢ MpernojaBaTeieM II0 BHJAM
yueOHbIX 3aHaTuii 108 ak. yac Ha KOHTAKTHYIO padoTy € IPENoaBaTesieM, U3 HUX

12 ak.yac Ha JieKuUMM M 24 aK.yac Ha NPAKTUYECKUE 3aHSATHUSI.

cocTaBiiieT 3

3a4YCTHBIC

72 ak. yac Ha

CaMOCTOATENbHYI0 paboTy oOyuaromuxcs. JJUCIUIUIMHA pean3yeTcs YaCTUYHO C
IPUMEHEHUEM JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHOMOTHH (nanee — J10T).
JlocTynm K cCHCTeME AUCTAaHIHMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHUM

OCYIICCTBIIACTCA

KaKIbIM

oOyyarommumcs

CaMOCTOATCIIBHO C

JIF000T0

ycTpoiicTBa Ha moptaie: https://Ims.ranepa.ru/. Ilaposib U JOTUH K JIUYHOMY

KaOMHETY/PO(UITIO MPEOCTABISIETCS CTYICHTY B IEKaHATE.




[Iporpammoil mnpegycMOTpeHa camocTosiTenbHass paboTa CTYAEHTOB B
oOBeMe 72 akameMUYecKux Jaca. B pamMkax caMocToATensHOM pabOThl CTYICHTHI
U3Yy4aloT TEOPETHYECKUI MaTepHall B LENSIX MOArOTOBKH K YCTHOMY OIIPOCY U
TECTUPOBAHUIO, BBINOJHAIOT MNPO(ECCHOHATBHO-UCCIEA0BATENbCKOE 3aJaHHE
(pa3pabaThIBaOT MOJIENb, OLEHUBAIOT CUCTEMbI, IPUMEHSIIOT METO/IbI U CPEJICTBA
CUCTEMHOI0 aHajn3a), FOTOBITCS K OPraHU3alMOHHO-MBICIUTEIBLHON HUIpe U
MPAKTUYECKUM KOHTPOJIbHBIM 33JIaHUSM.

Mecto nucuuninubl B ctpykrype OII BO

Hucuumnuna b1.0.06 «Bpiciias MatemaTuka (aHaau3 JaHHBIX-2)» BXOIUT B
oOsi3atenbHyto yacTh (b1) nucuuminea no HanpasineHuto 6akanaspuata 41.03.04
[TonuTonorusi, HanpaBiaeHHOCTh (npoduiib) «l ocyoapcmeenunas noaumuxa u
ynpaeienue: iyyuiue muposvie npakmukuy. VIzydaercs Bo 2-M cemecTpe (BTOpoit
cemectp 1-ro kypca).

N3ydenuto nucuuiuinHbel «Beiciias MaTemaTuka (aHajau3 JaHHBIX-2)»
npeamectByeT auciuiimia b1.0.05 «Uuadopmatuka (aHamu3 maHHBIX-1)».
Hucuumummaa B1.0.06  «Beicmias  Marematuka — (aHaIW3 — JTaHHBIX-2)»
NpeAIecTByeT TakuMm auciuiuimHaM, kak: b1.0.14 «Metoapl 00paboTKH
cratucTuuecko  wHbopmammu  (aHanmu3  gaHHbix-3)» u  b1.0.16
«KonnuecTBeHHbIE METO/IbI B COLIMAJIBHBIX UCCIEAOBAHUSX (aHATU3 JAHHBIX-4)».

O0beM TUCIUIUINHBI, peanusyeMbiii ¢ npumeHenneM CJIO: kommdecTBO
aKaIeMUYECKHX  YacOB, BBIJICICHHBIX Ha  CaMOCTOSITENIbHYIO  padoTy
oOyuaromuxcs: Bcero ¢ npumenenuem CJ/1O — 72 a.u.

3HaHUS, YMEHUSI U HaBBIKM, MOJIyYEHHBbIE MPU HU3YYCHUU JTUCLUUILIUHBI,
UCIIONB3YIOTCSA CTYJEHTaMH TMpPH TMOJATOTOBKE M CJadye TrOCyAapCTBEHHOIO
HK3aMEHA.

dopmMoii MPOMEKYTOUHOM aTTECTAIIMK B COOTBETCTBUU C YUEOHBIM IIJIAHOM
ABJISIETCS 3a4eT.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CtpykTypa AUCIUILITUHBIL
Ounas gpopma obyuenus

Ne ni/m HaumeHoBaHue O0beM TMCUMILIMHBI, aK.YacC ®opma
Tem i (in) BCE KonrakTHas pa6ora o0y4arommxcs CamocrosiTesibHasA TERYIIETo
pa3fesios ro aGoTa KOHTPOJISL
¢ mpenoaaBaTesieM M0 BUAaM Y4eOHbIX 3aHSATHIA P yCIIEBAEMOCTH,
MIPOMEXKYTOUHOU
Ilepuon TeopeTnyeckoro ody4eHust Ilepunoxa } aTTECTAIHR
NMPOMeKYTOUYHOM
aTTecTaunu
(ceccun)
3ansTus 3ansaTus UK KCP | KD Kar | K | CPxp | CP3k Cp
JIEKIINOHH CEMHHAPCKOro TK | 0
0ro Tuma THIIA H
J | BJ JIP I3 !
p
0
J
b
YO
Tema 1 Matpuiipl ullg 2 4 12
olnpeaenuTeNn
Cucremsl 113
Tema 2 JTMHEHHBIX 18 2 4 12
YpaBHEHUH
OyHKINA OAHOU
Tema 3 ne};)eMthHHOﬁ i 18 |2 4 12 KP




Huddepennnans
Tema 4 HOC 18 |2 12 13
HACUNCIIEHNE
Tema 5 Cryuaiinbie T
CO6I>ITE/I${ u 18 ) 4 12
CiTydaiiHbie
BEJIMYUHBI
Tema 6 OcHOBBI 12 KP
MaTteMatuueckoi | 18 2 4
CTATUCTUKUA
IIpomexxyTouHnas
arrecTanus 3auer
Uroro 108 | 12 24 72

Hcnonvsyemvie cokpawenus:
JI — nekuuu - 3aHATHS, TIPelyCMaTPUBAIOIIUE IPEUMYIIECTBEHHYIO Tepeaady yueOHoit nHpopMaruy 00y4JaronmMcst MeAarorniecKuMi paboOTHUKAMK OpraHu3aluy U (HJIH) JIHLIAMHU,

MIPUBIIEKAEMbIMU OPTaHU3aNNEH K peanu3anny 00pa3oBaTeNbHBIX IPOrPAMM HA HHBIX YCIOBHSAX, ).

BJI — Buneo nekmuu.
JIP — maGopaTtopHbie pabOTEI.

[13 — mpakTHyeckue 3aHATHs (32 HCKIIOYCHUEM J1a00paTOPHEIX padoT).

UK - WHAWBUAYAJIbHBIC KOHCYJIbTAIlUU.

KCP — KOHTpOJIb CaMOCTOSATENBLHOM PadOTHI

KD — xoHCynbpTaIINN TTEpe]] SK3aMEHOM

KaTTsk — koHTaKTHast paboTa Ha aTTeCTALMIO B IEPHUOJ SK3aMEHAIIMOHHBIX CECCHI

KoHTpoub - KOHTaKTHas paboTa Ha aTTECTAlUIO B IIEPUOA SK3aMEHAMOHHBIX CECCUil IS 32049HOM (hOPMBI 00yUYeHHs
CPxp — camocTosTenpHas paboTa Ha IOATOTOBKY KypPCOBOH paOOTH/ KypCOBOTO MPOEKTA.

CPak — camocrosTenpHas paboTa Ha IIOATOTOBKY K 3K3aMeHY.

CP — camocTosTenbHast padoTa B ceMecTpe Ha IOATOTOBKY K Y4€OHBIM 3aHATHSIM.

T — TecTupoBaHue.

YO — ycTHBIE OPOCH

J3 — nomariaue 3agaHus.
KP — KOHTpOJIbHBIE paOOTHI




B nponecce 00yueHuss NpUMEHSIOTCS CIEIyIOIINEe UHTEPAKTUBHbBIE (DOPMBI: JIEKIMSI-TUANIOT, paboTa B MaJbIX IpyInax,
CHapPUHI-MIAPTHEPCTBO.
Tembl 1-6 MoryT Ob1Th OcBOeHBI ¢ mpuMeHeHreM D0 u JIOT ¢ KoHTposeM B cucTeMe 3JIEKTPOHHOTO 00yueHUsT AKaJIeMHUH.



3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. MaTpuus! u onpeaeaureau. OIIK-2.2

OcHoBHBIE CBelleHHs 0 Marpunax. Onepanun Hag Marpunamu. Onpenenurenu
KBaJpaTHbIX Marpul. CoiicTBa omnpenenurteneid. OOpartHas maTpuua. Panr
MaTpHIIbI.

Tema 2. Cucrembl 1uHeiiHbIX ypaBHennu. OITK-2.2

OcHoBHBIE TOHATUA U ompeneneHus. CucreMa n JIMHEMHBIX YpPaBHEHUU € n
nepeMeHHbIMH. MeTton oOpatHoit MmaTtpuibl U Gopmynsl Kpamepa. Meroa
l'aycca. CucteMa n JMHEHWHBIX YpaBHEHUMH C m mnepeMeHHbIMU. CHCTEMBI
JIMHEVHBIX OJTHOPOJHBIX YPABHEHUMN.

Tema 3. ®ynknun onHoi nepemennoii. OINK-2.2

[Tonsitue Qynkiuu. OcHOBHBIE CcBOWCTBa GYHKIUNA M WX KiaccUPHUKaIUA.
[Ipenen dbyukuun HempepsiBHOCTh PyHKITHY.

Tema 4. Iuppepenunanbuoe ucuuciaenue. OIK-2.2

[Tonsarue npousBoaHout (yHkiuu. OcHOBHbIE TpaBwia AudPepeHIupOBaAHUS.
[IpousBoanas cioxHo W oOpaTHOM (yHkuuH. IIpom3BoJHBIE HESIBHON H
napamMeTpuuecku 3agaHHoi ¢yHKuuu. [loHsATHE NPOU3BOAHBIX BBICHINX
nopsankoB. [loHATHEe NPOU3BOAHBIX BBICIIMX MOPsAKOB. Juddepenmman
¢bynkuuu. Ilpumenenue muddepenurana B NPUOIUKEHHBIX BBIYUCICHUSX.
[lonsitue o muddepeHunanax BbICHIMX MOPSAKOB. (OCHOBHBIE TEOPEMBI
nuddepennnanbHOoro ucuuciaeHus. Bo3pactanue u  yObIBaHUE (PYHKIIHM.
XapakTepHble TOYKU (PYHKIUI U XapaKTepHbIE JIMHUK UX TPaPUKOB (IKCTpEMYM
byHKuMKU, HauOosblllee W HAaUMEHbIIee 3HAuYeHUs (GYHKIUU HA OTpPE3KE U
WHTEpBaJC, BBIMYKIOCTh (YHKIIMH, TOUYKH TMepernda, acUMITOTHI Trpaduka
bynknun). O01mas cxema ucciaea0Banus GyHKIIUN U TOCTPOSHUS UX TPaPUKOB.
Tema 5. CnyuaiiHble cOOBITHS U CIyYaliHbIEe BeJIUYUHbI. OIIK-2.2

OcHOBHBIE TOHATHS Teopuu BeposaTHocTer. CiydaitHbie coObITHsI. BeposiTHOCTD
COOBITHS (KJIACCUYECKOE, CTATUCTUYECKOE M TI'E€OMETPUUYECKOE ONpEeesIeHUs
BEPOSITHOCTU). Te€OpeMbl CIOXEHUSI BEPOSITHOCTEH. YCIIOBHAsI BEPOSTHOCTb.
Teopema ymHoxkeHust BepositHocteid. HezaBucumele coobitus. Dopmyna nosiHou
BeposTtHocTH. Dopmyna baiieca. IIOBTOpHBIE HE3aBUCHUMBIE HWCHBITAHUS.
®opmyna bepnyinu. @opmyna [lyaccona. JIokanbHas U HHTETpAIbHAS TEOPEMBI
Myagpa-Jlannaca.

JluckpeTHble U HETIPEPBIBHBIE CIyYaiiHble BENMYMHbBI. DYHKIUS paclpeeieHUs
CIIy4anHOM BeIW4MHBI. [IMOTHOCTH pacrpenesieHuss HEeNpepbIBHOM Ciy4anHOU
BEJMYUHBIL. YHUCITIOBBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMYMH: MAaTEMAaTHYECKOE
OKMJIAHUE, JTUCIIEPCHs], CPEIHEE KBaJgpaTH4YeCKOe OTKJIOHEHWe. VX cBoiicTBa.
HavanpHble 1 HEHTpaIbHbIE MOMEHTBI CIIyYalHbIX BeJIMYUH. OCHOBHbBIE 3aKOHBI
pacnpeneseHus CIly4yalHbIX BEJIMYMH: paBHOMepHoe, bepnyiun, Ilyaccona,
HKCIIOHEHIIMATIbHOE, HOPMAJIBHOE.

Tema 6. OcHoBbl MaTeMaTH4YecKol ctaTucTUKU. OIIK-2.2

3a/1au ¥ OCHOBHBIE TIOHATHS MAaTEMaTUYECKON CTaTUCTUKHU. BHIOOpOUHBIM METO/I.
['eHepasibHass COBOKYITHOCTh M BBIOOpKA, BapUALIMOHHBIA PSJI, MOJIUIOH YacToOT,
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rHUCTOTpaMMa,  SMOupudeckas — QyHKOus — pacnpeaeneHus.  YucioBble
XapaKkTepUCTUKH  BBIOOpOYHOro  pacmpexaenenusa. Ilonstue 00  oleHke
apamMeTpoB. XapakTepUCTUKU OLEHOK. [loHsATHe 00 WHTEpBaIbHOM OLIEHKE
napaMeTpoB. JloBepuTenpHas BEPOSITHOCTh U JOBEPUTENbHBIN UHTEPBAIL.

4. Tunsi OLCHOYHBIX MaT€pHuajJloB, MNOKA3ATEC/IN U KPUTCPUHA OLICHUBAHUS

1.1. Ouenounble Marepuansl 1o gucuummHe b1.0.06 «Bricmas
MaTeMaTuKa (aHaJIN3 JaHHBIX-2)» @ BXOJST B COCTAB OIIEHOYHBIX MAaTEPHUAJIOB 110
oOpazoBaTenbHOM nporpamMmme. COBOKYITHOCTh OLICHOYHBIX MaTE€pHajIOB 110 BCEM
JUCLIMIUIMHAM 00pa30BaTEIbHOM IPOrpaMMBbl COCTaBIsCT (POHA OICHOYHBIX
cpeactB (paiee — POC). ®OC wucnonb3zyercs MpU MPOBEICHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH 1 IMTPOMEKYTOUYHOM aTTeCTAIUKM O0YYaIOIIUXCS C IETbI0
OIICHWBAHUSI  JOCTWIKEHUS OOyYaromUMHUCS IUIAHUPYEMBIX  PE3yJIbTaTOB
oOy4eHwUs.

4.2. ®OC pa3paboTaH KaKk KOMILJIEKC MPOBEPOUHBIX 3aJJaHUM PA3IUYHOTO
TUIA U YPOBHS CJIOKHOCTH, BKIIFOYAET KPUTEPUHU U LKAl OICHUBAHUS, & TAKXKE
«KJTIOUW» TIPaBWIBbHBIX 0TBETOB. DOC dhopmupyeTcst Kak OTAEIbHbIN JOKYMEHT
Y XPaHUTCSI B AJIEKTPOHHOM BuJIE, nocTyn K DOC nmpegocTaBieH OorpaHU4EHHOMY
KpyTy JIUII.

4.3. Jns caMocCTOSTENbHONW pabOThl OOY4YArOIIUXCS MPHU TMOATOTOBKE K
TEKyIIIeMy KOHTPOJIIO YCIIEBAEMOCTH W TIPOMEXKYTOUHOM aTTecTaluy B pabodmux
nporpaMmax JTUCIHUIUTHH pa3MeIleHbl TUIIOBBIC TPOBEPOYHBIC 3aaHUs, KOTOPBIC
MOXHO YCJIOBHO pa3C/INTh Ha 3aJaHUs 3aKpPHITOr0, KOMOMHHPOBAHHOTO H
OTKPBITOTI'O TUIIOB.

3aaHus 3aKPHITOTO THIIA — 3TO TECTOBBIC 3aJaHUsS, B KOTOPBIX KaXKIbIH
BOIIPOC COMPOBOXKIAETCS TOTOBBIMU BapHaHTAMU OTBETOB, U3 KOTOPBIX
HE0O0XO0IMMO BHIOpAaTh OJIMH WJIM HECKOJIBKO MPABUIbHBIX.

3agaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIC 3aJIaHUS, B KOTOPBIX
KaXJIbI BOIIPOC COMPOBOXK/IAETCSI TOTOBBIMU BapUaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXOJIMMO BBIOpATh OJIMH WM HECKOJIbKO MPAaBUJIBHBIX U OOOCHOBATh CBOM
BBIOOD.

3ajaHusl OTKPHITOTO THIA — 3TO 3aJaHHUs, B KOTOPHIX Ha KaXKJIbI BOIPOC
JTIOJDKEH OBITh MPEJIOKEH pa3BepHYThIN 000OCHOBAHHBIM OTBET.

B 3aBucumMocTH OT THma 3aJaHusS PEKOMEHIOBAHBI OIpe/eeHHas
MOCJICIOBATCIbHOCTL BBINIOJIHEHUS M CHCTEMa OIICHUBAHUS BBITTOJHCHUS
3aJaHuM.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3BAJAHUA

NMHCTPYKLUA

CHEHAPHU BBITIOJIHEHUA

KPUTEPUU OUEHVBAHUA

3amanue 3aKphITOro
THIIa C BEIOOPOM
OJIHOTO MPaBUIHLHOTO
OTBETa M3 HECKOJIBKHX
BapHUaHTOB
MIPETOKECHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE
MIPaBUJIBHBIN OTBET

1.BHuMaTennHo IMpOYNTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4€CTBEC OTBCTA OKHMAACTCA TOJIBKO OAMH U3
NPCAJTOKCHHBIX BAPUAHTOB.

2. BuumarensHo MpoOYnTaTh NPCIAJIOKCHHBIC
BapUaHT-ThI OTBCTA.

3. BoiOpaTh 0J1uH BEpHBII OTBET.

4. 3anucatb TOJIbKO HOMEp (WK OYKBY) BEIOPAHHOTO
BapHaHTa OTBeTa (Harpumep, 3 wiu B).

OTBeT cunTaeTcs BEPHBIM, €CITH
IIPaBWIBHO YKa3aHa Ludpa wiu
OykBa

3aHaHI/Ie 3aKPBITOTO
TUIIA HA YCTAaHOBJICHUC
COOTBECTCTBHUA

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
4TO B KAYCCTBC OTBETA OKUAAIOTCA IMAPbI 3JICMCHTOB.

2. BuumarenbHO MpOYUTaTh 00a CIIUCKA: CIIUCOK 1 —
BOIPOCHI, YTBEPXKACHUS, (PaKThl, IOHATHS U T.1.;

CITMCOK 2 — YTBCPIKACHNA, CBOMCTBA 0OBEKTOB U T.H.

3. ComocTaBUTh JIEMEHTHI CIIUCKA 1 ¢ dlIEMEeHTaMu
cncka 2, chOpMUPOBATH MAPHI AJIEMEHTOB.

4. 3anucatb nomnapHo OykBbl U IUDPHI (B
3aBHCUMOCTH OT 3aJlaHHs1) BApPUAHTOB OTBETA
(manpumep, Al nnu b4).

OTBeT cynTaeTCsi BEpHBIM, €CIIH
NPaBUWIBHO YKa3aHbI HUPPHI WK
OYKBBI

3alaHue 3aKpBITOTO
THUIIa C BEIOOPOM
HECKOJIBKUX

[IpounTaiite TEKCT,
BbIOEpUTE
IIPaBUJIBHBIE OTBETHI

1.BaumMaTensHO MMpOYUTATh TCKCT 3aJIaHUA U ITIOHATD,
YTO B KAa4C€CTBC OTBECTA O KMAACTCA HECKOJIBKO
MPpaBHUJIbHBIX OTBCTOB U3 MPCAJIOKCHHBIX BAPUAHTOB.

OTBeT cunTaeTCst BEpHBIM, €CIIH
IIPABWJIBHO YCTaHOBJIEHBI BCE
COOTBETCTBUS (TIO3ULIUU U3
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MIPAaBUJIBHBIX OTBETOB
13 HECKOJIBKHUX
BAPHUAHTOB
MPEII0KEHHBIX

2. BHMMaTenpHO MPOYUTATH MIPEITIOKEHHBIE
BAPUAHT-ThI OTBETA.

3. BeiOpaTh HECKOIBKO TTPABUIILHBIX OTBETOB.

4. 3anucath TOJIBKO HOMEpa (MK OYKBBI)
BBEIOpAHHOTO BapuaHTa OTBeTa (Hampumep, 1 4 umu A
D).

OJTHOT'O CTOJIOIa BEPHO
COIOCTABJICHBI C MTO3UIUSMH
JIPyToro)

3a/iaHue 3aKpBITOTO
THUIIA HA YCTAHOBJICHUE
HIOCJICI0BATEIBHOCTH

[IpounTaiite TeKCT U
YCTaHOBUTE
IIOCJIEI0BATEIbHOCTh

1. BaumarensHO MpoOYrTaTh TCKCT 3alaHUA U
IIOHATH, YTO B KAYCCTBC OTBETA OXKHNAACTCA
IOCIC0BATCIIBHOCTD DJICMCHTOB.

2. BEHuMaTenpHO MpoYnTaTh NPCIJIOKCHHBIC
BapHUaHTbI OTBETA.

3. I[locTpouTh BEpHYIO MOCIEI0BATENBHOCTD U3
MIPEAJIOKEHHBIX DJIEMEHTOB.

4. 3anucatb OYKBBI/IIUQPHI (B 3aBUCIMOCTH OT
3aJjaHMs) BApUAHTOB OTBETA B HYKHOU
nocyeaoBareabHocTy (Harpumep, bBA nnm 135).

OTBeT cuuTaeTcs BCPHBIM, €CJIN
MPaBUIBLHO yKa3aHa BCs
MOCJIE€A0BATEIBHOCT UGD

3anaHue
KOMOWHHUPOBAHHOTO
THUIIa C BEIOOPOM
OJTHOT'O TIPAaBUIIBHOTO
OTBETA W3
NPEUTOKEHHBIX U
000CHOBaHHEM BBIOOpA

IIpounraiite TEKCT,
BbIOEpHTE
MPaBWIbHBIN OTBET U
3aMUIINTE
apryMEHTHI,
000CHOBBIBAIOIIIIE
BBIOOp OTBETA

1.BHMMaTenpHO MMpOYUTATh TCKCT 3aJIaHUA U ITOHATD,
YTO B KA@4CCTBEC OTBCTA OKHUAACTCA TOJIBKO OAMH M3
NPCAJIOKCHHBIX BAPUAHTOB.

2. BamMmarenbpHO IMPOYUTATh NPEII0OKCHHBIC
BapHaHThbI OTBCTA.

3. BeiOpaTh OJ11H BEpHBII OTBET.

4. 3anucath TOJIBKO HOMEp (W1 OyKBY) BEIOPAHHOTO
BapHaHTa OTBETA.

OTBeT cunTaeTCsl BEpHBIM, €CIIH
NpaBWIBHO yKa3aHa mudpa uimu
OyKBa U IIPUBEIECHBI
KOPPEKTHBIE apIyMEHTHI,
HCIIOJIb3yEMbIE IIPU BHIOODE
OTBeETa
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5. 3anucaTh apryMeHThbI, 000CHOBBIBAIOIIUE BBIOOP
oTBera (Hampumep, 4 TeKCT 0OOCHOBAHWS).

3a/laHue OTKPBITOTO
THUIIA C Pa3BEPHYTHIM
OTBETOM

[IpounTaiite TeKCT U
3aMUIINTE
pa3BEpHYTHIN
000CHOBaHHBIN OTBET

1. BaumarensHO MMpOYUTaATh TCKCT 3alaHUA U ITIOHATH
CYTh BOTIpOCA.

2.IIpogymaTh JOTHKY M IOJIHOTY OTBETA.

3.3anucarb OTBET, UCHOJIb3YSl YETKHE KOMITAKTHbIE
(OpMYITHPOBKH.

4.B ciiyyae pacyeTHOM 3a/1au, 3a1IMCaATh PEIICHUE U
OTBET

OTBeT cuuTaeTcs BCPHBIM:

1. OrcyrcTBHE (aKTHUECKUX
OIINOOK.

2. PackpeiTe 00bema
UCIIOJIb3YyEMBIX MTOHATUI
(monHOTa OTBETA).

3.000CHOBaHHOCTH OTBETA
(Hamu4Ke apryMeHTOB).

4. Jlornueckast
[IOCJIEI0BATEEHOCTD
M3JIaraeMoro Marepuaia.
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4.5. OOmas mKajga OIICHUBAHUS PE3yIbTATOB TEKYIIETO KOHTPOJISA
YCIIEBAEMOCTH M TIPOMEXYTOYHOM aTTecTauu o0ydaromuxcs ¢ mpuMenearnem bPC

ECTS
Hrorosasn T bunapuas | ]
0a/uIbHas OllEeHKA PAHIUHOMHAN CHETEMA cucTeMa wnomnoii | /1'% Dunapnoi
95-100 O MO A P/ Passed
85-94 B P/ Passed
75-84 Xoporo 3a4TeHO C P/ Passed
65-74 D P/ Passed
55-64 VY 10BJIETBOPUTEIIBHO E P/ Passed
0-54 HeynoBiieTBOpUTEIBLHO He 3auTeno F F/Failed

CootHomenue 0OauioB 32  TEKYIIMH  KOHTPOJb  YCIIEBAEMOCTH U
MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTALUIO:

MakcumanbHast cymma | MakcumaibHas MaxkcumanbHas MakcumanbHas
0aJLIIOB 3a TEKyLIU cymmMma 0ajioB 3a UTOTOBast cymMa 0asioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTalUI0 OIICHKA MIPOMEKYTOUHYIO
aTTECTallUI0
60 GaioB 40 GanoB 100 6amioB 100 6aioB

5. (I)OpMLI aTTeCTallui, THIIOBbIC OLICHOYHbIC MaTEePHUAJIbI AJd TEKYLIEI0
KOHTPOJIA YCIIEBACMOCTH oﬁyqamumxca, KPHUTECPHUH U IIKAJbI OICHUBAHUA
10 KOHTPOJBbHBIM TOYKaM

5.1. B xone peanuzauuy AUCHUIUIMHBI UCHOJB3YIOTCS CIAEAYIOIHE (HOPMbI
TEKYIIIETO KOHTPOJISI YCIEBAEMOCTH OOydYaromuxcs (B TOM 4YHUCIE, 3aJlaHus K
KOHTPOJBHBIM TOYKAM):

T — tectupoBanue, YO — yctHble ompochkl, I3 — gomamuue 3amanus, KP —
KOHTPOJIbHbIE pabOThI

Tema 1. MaTpuubl 1 onpeaeJuTe N

Bomnpocs! Ajist ycTHOro onpoca no reme 1 «MaTpuubl 1 onpeaeuTe n»
1. Tlonsarue matpuiisl m *n. Tumbl MmaTpwuil.
2. JleucTBHs HaA MaTPULAMH U UX CBOWCTBA.
3. TpancnoHupoBaHUE MATPULI.

Tema 2 «CucTteMbl JIUHEHHBIX YPABHEHU D)
14




3 o Teme 2

PemuTh cucteMbl TMHEHHBIX YpaBHEHUHN TpeMsl cliocobamu:
a): MaTpUIHBIM criocoboM, 0) o npasmry Kpamepa, B)
meronom ['aycca , 1) cpencreamu EXCEL

1. 2.
3x,+2Xx,+Xx,=5 4x,—3x,+2x,=9
2x,+3x,+x,=1 2x,+5x,—3x,=4
2x,+x,+3x,=11 5x,+6x,—2x,=11

Tema 3 «/{u¢ppepenunanbHoe ncuucaeHne GyHKIUUM OJHOM NepeMeHHOoN»
KP no reme 3

1 BapuaHT

1. Haiitu obnacte onpenenenus Gynkiuu (1 6amn)
4 x

y=2x+
X —

2. Haiitu Touku pa3pbiBa QYHKIMHU U KIACCU(PUIIUPOBATH X

x—2,x<0
f(x)={ 2,x=0
x2—2,x>0
2 BapMAHT

1. Haiitu oGnacTh onpeaeneHust PyHKIUU

1
Y Vx*=2x-5
2. Haiitu Touku pa3pbiBa QyHKIMH U KIACCH(PUITUPOBATH HX
x+3
f(x)={]x+3]
0,x=-3

x—3,x%#-3

Tema 4 «{udpPepennuanbHoe ucunciaeHue PyHKIUN OHON MepeMeHHOMH)

13 no Teme 4

X
— 2
1. BpaucnuTh Npou3BOAHYI0 QPYHKITUUY = Vx-e
_x’—5x+8

Y
2. HccnenoBath (byHKumo 10 CXEME: x—4
3. Haiitu npomMexxyTKH BBITYKIOCTH (PYHKITUU
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yZWE—%x+1

Tema S «Cayuaiinbie cOOBITHS M CIy4YaliHbIe BeJIUYNHBD)

TecTOBBIC 3a1aHUA 110 TeMe 5
3aoanue 3axpvimoco muna ¢ 6blO0POM 00HO20 NPABUTILHO2O OMEemda u3

HECKOJIbKUX 6APUAHM OB I’lpe()]lOcheHHle.
1.BHUMAaTEIBHO IMpOYUTAThb TCKCT 3aJaHNA U IIOHATb, YTO B KaUCCTBC

OTBETA OKUAAETCS TOJIBKO OJWH U3 IIPEII0KEHHBIX BAPUAHTOB.
2. BHUMATENBHO MPOYUTATh NPEAJIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BoiOpath o1uH BEpHBIN OTBET.

4. 3anucaTh TOJbKO HOMED (MU OYKBY) BHIOpAaHHOTO BapHaHTa OTBETA
(manmpumep, 3 uinu B).

1. Teopus BEpOSATHOCTEH M3ydaeT MaTeMaTUYECKUE OOBEKTHI (yKa3aTh JIUITHEE).

1. aKCHOMBI TEOPUU BEPOSTHOCTEN;

2. CIIy4daitHbIe COOBITHS U CTyYalHbIC BEIMYMHEI;
3. BEPOATHOCTHOE MPOCTPAHCTBO;

4. 3aKOHBI BBIOOpA.

3aoanue 3AKpsulmoco muna ¢ 8bl50p0]l/l 00H020 npasuibHoco omeema us

HECKOJIbKUX 6APUAHM OB I’lpe()]lOcheHHle.
1.BHUMAaTEIBHO IMpOYUTAThb TCKCT 3aJaHNA U IIOHATh, YTO B KaUCCTBC

OTBETA OKUAAETCS TOJIBKO OJWH U3 IIPEII0KEHHBIX BAPUAHTOB.
2. BHUMATENBHO MPOYUTATH NPEAJIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BoiOpath oiuH BEpHBINA OTBET.

4. 3anucaTh TOJbKO HOMED (MU OYKBY) BHIOpAaHHOTO BapHaHTa OTBETA
(manmpumep, 3 uinu B).

2. CnygaitHoe coObITHE — 3TO (yKa3aTh HOMEp MPABUILHOTO YTBEPKIACHUS).

1. pe3yJIbTaT UCIIBITAHMUS;

2. KOMIUIEKC yCIIOBUM;

3. BCAKHM (DAaKT, KOTOPBI MOKET MPOU30MTH WIH HE MPOU30UTH B
pe3yabpTare OIbITA;

4. HEU3BECTHBIN UCXO/I.

3aoanue 3axpvimoco muna ¢ 8blO0POM 00HO20 NPABUILHO2O0 OMEema u3

HECKOJIbKUX 6APUAHNM OB I’lpeaﬂO.?fceHHle.
1.BHuMaTensHo MMpO4YUTATh TCKCT 3aldHUA U ITIOHATDH, YTO B KAUCCTBC

OTBCTA OKHNAACTCA TOJIbKO OJHH U3 IIPCIJIOKCHHBIX BAPHUAHTOB.

2. BanmarensHO IMPpOYUTATh MPCIIOKCHHBIC BAPHUAHT-ThI OTBETA.
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3. BoiOpath o1uH BEpHBIN OTBET.

4. 3anucaTh TOJbKO HOMED (MU OYKBY) BEIOpAaHHOTO BapHaHTa OTBETa
(manmpumep, 3 unu B).

3. Vka3aTb, Kakoe cOOBITHE HA3bIBAIOT HEBO3MOKHBIM

l. COOBITHE, BEPOSTHOCTHh KOTOPOTO paBHA HYJIIO;

2. COOBITHE, KOTOPOE HE MPOUCXOJIUT;

3. COOBITHE, KOTOPOE HHMKOIJa HE HACTyHaeT MPHU OCYIIECTBIECHUU
JTAHHOTO AKCIIEPUMEHTA;

4. COOBITHE, KOTOPOE HE UMEET HYKHOI'0 UCXO/a.

Tema 6 «OCHOBBI MATEMATHYECKON CTATUCTHKN
KP no Teme 6

Bapuanr 1

Jana evibopka 2;0; 2; 1; 2; 3; 4; 1; 1; 0.

1.ITocTpouTts SMIuprueckyto GyHKIUIO pactpeneneHus. HailTu oieHKu 115 reHepaibHOTO
CpEeIIHETO, TUCIICPCHH, MOy, METUAHY.

2.ITocTpouTh TOBEpUTEIHHBIE HHTEPBAJIBI C HaIeKHOCTHIO .95 17151 a) TeHepaIbHOTO
cpennero (ecnu gucnepcus DX=1.00),b) reHepasbHOT0 CpeaHETO (€CIU TUCTIEPCUHT
HEU3BECTHA), ¢) aucnepcun, d)1ist 1oy npu3HaKa, eciu B 40 cmyyasx Mpu3HaK HaOIroaamcs
10 pas.

3.Haiitn MuHMMaNbHBIN 00BEM BBRIOOPKH, I KOTOPOTO MpeAeNbHas OMUOKA COCTaBUIA OBl
0.3(ecn mucniepcust DX=1.00)

4. meetcs cremyroiiee pacipeneieHne KuTelei ropoaa no MecsiaHOMY JOXOTY:

Hoxon, Teic. pyd | Menee 20 20-40 40-60 60-80 bonee 80
KonuuectBo 8 32 40 46 24
AKUTEJICH(THIC)

a) Onpeznenute rpaHULIbl, B KOTOPBIX C HaZe:KHOCTHIO 0,99 3aKkimouéH cpenHuil Mecsy-
HBIN JOXOJI KUTETEH ropoa.

6) Kakum nomxeH ObITh 00BEM BEIOOPKH, YTOOBI T€ K€ TPAHUIIBI TAPAHTUPOBATH C Ha-
néxuocthio 0,99737

Bapuanr 2

Jlana evibopka 5; 6; 7; 5, 4; 6; 4; 7; 5; 4.

1.ITocTpouTth SMIUprUecKyto GyHKIMIO pacrpeaeneHus. HaiiTu omeHKu s reHepaibHOTO
CpeIlHEero, IUCIIEPCHH, MOy, METUAHY.

2.IlocTpouTh 10BEPUTEIBHBIE HHTEPBAJIBI C HAIEXKHOCTHIO 0.95 11715 a) reHepaIbHOTO
cpennero (ecnu qgucnepcus DX=1.00),b) reHepanbHOTO CpeaHETO (€CIU TUCTIEPCUHT
HEU3BECTHA), ¢) aucriepcu, d)ist ToIM Ipu3HaKa, eciu B 40 cmydasx Mpu3HaK HaOIr0Iamcs
10 pas.
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3.HaiiTu MUHUMaNbHBINH 00BEM BBRIOOPKH, I KOTOPOTO MpeAebHas OMUOKA COCTaBUIIA OBl
0.3(ecn mucniepcust DX=1.00)
4. meeTcs creayroliee pacrpeaeieHue JKuTeleld pernoHa mo n3oupaTenbHON aKTHBHOCTH:

[IpoueHT Menee 20 20-40 40-60 60-80 Boiee 80
IIPOTr0JI0COBABIITNX
KoanuectBo Hacel. 5 12 20 36 10
ITyHKTOB

a) OmnpenenuTe rpaHUlibl, B KOTOPBIX ¢ HaiexkHOCThIO 0,99 3akitouén cpenHuit
IIPOLIEHT ITPOTOJIOCOBABIIUX XKHUTENIEH TOpoAa.

0) Kakum nosmkeH ObITh 00BEM BEIOOPKH, YTOOBI T€ YK€ TPAHUIIBI TAPAHTUPOBATH C Ha-
néxnoctbio 0,997

5.2. TunoBble OUEHOYHBIE MaTepHalbl JUI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH O0yJarOMINXCs (BHE KOHTPOJIBHBIX TOYEK):
IIPUBEJICHBI B I1.6.2.

5.3.01MH WU HECKOJbKO TeMaTUYECKUX OJIOKOB JUCHUIUIMHBI 3aBEPIIAIOTCS
KOHTpoibHOM ToukoM (manmee — KT). Tekymwuii KOHTpPOJIb yCIEBAEMOCTH IO
JUCIUIUIMHE TpeaycMaTpuBaeT He MeHee 2 (nByx) u He Oosiee 10 (nmecsitu) KT B
TEYEHUE TIEPUOJIa OCBOCHHUSI TUCHIUTLIIUHBI.

MakcumalibHOE KOJIMYECTBO OaiuioB 3a Jo0oil Ttunm pabor B pamkax KT
cocrasisier 100 (cTo) 6amos.

Pacnipenenenne BecoBbix koddduimentoB mo KT B pamkax TeKymIero
KOHTPOJISI yCTIEBAEMOCTH TI0 JTUCITUTIIMHE ¥ (POPMYJIBI pacuera:

HaunmenoBanue MakcumanbHoe KoaddumnmenT Beca Pesynbrar
KOHTPOJIbHON TOYKH | KOJIMYECTBO OAJUIOB | KOHTPOJILHOW TOYKH KOHTPOJIbHOHN TOYKH,
3a paboTy B pamMKax Y4aCTBYIOIINI B
KT, kotopoe Moxet (dbopmupoBaHUN
HaOpaTh CTYJICHT UTOTOBOW OAJTHHOMN

OLICHKH MO IUCIUIUINHE
(oTpakaeTcs B KypHaje

BPC & CJI0)
KT -1 100 0,16 16
KT -2 100 0,15 15
KT-3 100 0,12 12
KT -4 100 0,17 17
Hroro: X 0,6 60

dopmyia pacyeTa pe3ynbTaTa KOHTPOJIbHOU TOUKHU:
Pe3ynbprar KoHTpONbHOU TOukH = KonnuecTBo OamioB 3a padory B pamkax KT X
KoadduureHT Beca KOHTPOILHON TOUKH.

5.4.®opMBI TEKYIIETO KOHTPOJISI ycrieBaeMocTu ooyuaromuxcs B pamkax KT u
TUIIOBBIE OLIEHOYHbIE MAaTEPUAJIbI:
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KT-1
Tembr 1-2.
Yemuwiut onpoc

Jlomawmnee 3aoanue (/13).

KT-2
Tema 3.

Koumponvuas paboma (KP).

KT-3
Tema 4.

Jlomawnee 3aoanue (/13).

KT-4
Tembl 5-6.
Tecmuposanue.

Koumponvuas paboma (KP).

Jist xaxaoi (opmbl TEKYLIEro KOHTPOJIS YCIEBAEMOCTH OOYy4YaroIIMXCs B
pamkax KT onpeneneHsl KpuTepuu OlICHUBAHUS PE3YJIHTATOB BBHITOJIHEHHS 3aaHUSI.

1. Kpumepuu oyenusanus mecmuposarusl:

K Jnamnazon 0
PUTEPHH OIEHKH SAILIOB MUCaHUE KPUTEPUS
0 Konuuecmeo npasunvuwvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvrvix omeemos om
55% 00 64%
Konuuecmeo
I 50 Konuuecmeo npasunvhvix omeemos om
P 65% 00 74%
omeemoe
75 Konuuecmeo npasunvhvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvhvix omeemos om
85% oo 100%
HToro MakcuMaibHO: 100

2. Kpumepuu oyenusanus J[3:

Kpurepun ouenku Jlnanason Onucanue kpurepus
PHTEP 0aJJI0B pHTEp
Cooepoicanue u 41-70 JlemanvHoe, nociedosamenvroe
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onucanue xo0a peweHul npumepa

21-40 llosepxnocmuoe onucanue xooa
euwleHuu npumepa
packpvimue P puvep
. 0-20 Tlonamus packpvimol MUHUMATLHO UTU
8bIOPAHHBIX NOHAMUL
He PACKpbImbl 806Ce
He npeocmasnen/ npeocmaenen
MUHUMATILHBLLL X00 peuleHus npumepa
30 Konuuecmeo svinonnennvix 3a0anuii
om 85% 0o 100%
Konuuecmeso »
. /5 Konuuecmeo svinonnennvix 3a0anuii
. om 55% 0o 84%
3a0anuil »
0 Konuuecmeo svinonnennvix 3a0anuii
Mmenee 55%
HTtoro MakcumasbHO: 100

3. Kpumepuu oyenusanus KP:

Kpurepun onenku Huanason Onucanme Kputrepus
putTep 0a/I0B PHTCP
371-50 JlemanvHoe, nocredosamenvroe
onucauue xo0a peuleHull npumepa
16-30 llosepxnocmuoe onucanue xooa
Cooeporcanue u .
peuteHull npumepa
packpvimue
. 0-15 Honamus packpvlmvl MUHUMATILHO UL
8bIOPAHHBIX NOHAMUL
He PACKpblmbl 806Ce
He npeocmasnen/ npeocmaenen
MUHUMANBHBLI X0O0 peuleHuss npumepa
16-20 lIpeocmaenennas ungopmayust
NOOMBEPHCOEHA CCOLIKAMU HA
Jlocmoseprnocmo u
AKmyaibHOCMs UCTROH KU
1
. d));O au 0-15 IIpeocmaenennas ungopmayusi
P YACMUYHO NOOMBEPHCOEHA CCHLIKAMU
HA UCTOYHUKU UL He NOOMBEPIHCOeHA
30 Konuuecmeo eévinonnennwvix 3a0anuil
om 85% oo 100%
Koauuecmeo z
. /5 Konuuecmeo évinonnennvix 3a0anuil
. om 55% 0o 84%
3a0aHUl "
0 Koauuecmeo vinonnennvix 3a0anuil
MmeHee 55%
HrToro MmakcuMaiabHO: 100

4. Kpumepuu oyenusanus ycmno2o onpoca:

| JlnanasoH GauioB |

Onucanue KpuTepus
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85-100

OOyuaronuiics MOJHO U3JIaraeT Marepuayn (OTBeYaeT Hal
BOITPOC), €T MPABUIILHOE ONPE/IeTICHUE OCHOBHBIX ITOHSTH;
0OHaApy)KMBaeT MOHMMaHWE MaTrepuaja, MOXXeT 00OCHOBaTh
CBOHU CYXXJICHUS, IPUMEHHUTH 3HAHUS HA MPAKTUKE, MPUBECTH
HEOOXOIMMbBIE TPUMEpPHl HE TOJIBKO M3 y4YeOHHMKA, HO U
CaMOCTOSATETTLHO  COCTABJICHHBIC,  HW3JIaracT  MaTepuall
MOCJICIOBATEIbHO W TPABWIBHO C TOYKH 3pPEHUS HOPM
JTUTEPATyPHOTO S3BIKA.

65-84

OOyuaronuiics JaeT OTBET, YJAOBJICTBOPSIOMIUNA TeM Ke
TpEOOBAHUSIM, YTO U JIJI OLICHKU «OTJIMYHOY», HO JOITYCKaeT
1-2 ommOKu, KOTOpHIE CaM e UCIIPaBIIET, U 1—2 Hemo4YeTa B
MOCJIeIOBATEIHLHOCTU u S3BIKOBOM oopMIeHUH
M3J1IaraeMoro.

55-64

OOyuaromuiics 0OHapy>KMBaeT 3HAaHUE ¥ TIOHUMAaHUE
OCHOBHBIX TMOJIOKECHUN JAHHOM TEMbI, HO M3JIara€T MaTeprall
HETIOJIHO U JIOMYCKAaeT HETOYHOCTH B ONPENCIICHUN MOHSATUN
I GOpMYJIMPOBKE MPABUIT; HE YMEET JOCTATOYHO IITyOOKO U
TOKa3aTeIbHO 000CHOBATH CBOU CY>KJICHUSI U MPUBECTU CBOU
MPUMEPBI, M3JIaraeT MaTepuall HEMNOCJIEAOBATEIbHO U
TTOITyCKaeT OMIMOKHU B SI3BIKOBOM O(DOPMIICHHH M3J1araeMoro.

0-54

OOyuaroiuiics 0OHapyKUBAET HE3HAHUE BOIIPOCA, I0MTYCKAET
OomUOKKM B  (OPMYJIUPOBKE ONpPENEICHUN U  TPaBUII,
MCKKAIOIIUE WX CMBICH, OECHOpsIOYHO U HEyBEPEHHO

M3J1aracT MaTcpurall.

5.5. OnucaHue JONOJHUTEIBHBIX MAaTEpPHAIOB M 000pydOBaHUS,
HEO0OXOIUMBIX JIJIsSl BBITIOJIHEHUS] TPOBEPOUHBIX 3aJIJaHUl (npu Heobxooumocmu).

Jlns pemenust 3aa4 oTkpbiToro tumna (keiicos, /13, KP), TectoBbix 3aganuit
CTYJICHTY pa3peliaeTcsi UCIOJIb30BaHUE KaJIbKYJATOpa; MPOTpaMM JJis padoThl C
ANIEKTPOHHBIMU TaOIUIIAMU 11 00paOOTKH, aHAJIN3a U BU3yaIM3alliK TaHHBIX.

6. ®opMBbI IPOMEKYTOYHOM ATTECTALMU, KPUTEPHUHU U NIKAJIA OIleHMBAHMS,
THUIOBBIE OIICHOYHbIE MATEPHUAJIbI MO TUCHUIINHE

6.1. IIpomexyTodHast aTTecTarus MpOBOAUTCS B (hopMe 3a4eTa.
3ader mpoBomuTcs B (opme yCcTHOTO cobOeceloBaHUS IO OJHOMY

TEOPETUYECKOMY BOIIPOCY M BBINOJHEHUS MPaKTHYECKOro 3ananus. Heodbxoaumo
noJpoOHO M3JIOKUTh XOJ BBINOJIHEHUS 3aJaHusi, CcJejaaTh BBIBOALI (IIpH

HeoOxonumoctn). Ha moaroroBky k oreery aaercst 40 MUHYT.
[Ipu peanuzanuu npomexytounoi arrectaiuun B D0/JJOT Moryt OBITH
UCIOJIb30BaHbl crenyromue Gopmel: yctHo B JIOT - B dopme 0OOCHOBAHHBIX
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OTBETOB Ha 3aJlaHus pa3audHoro tumna; nuckMeHHo B CJ1O - B hopme muchbMeHHOTO
penieHus 3aaHui paznuuHoro tumna; tectupoBanue B C/O.

6.2. TUNoBBIE OLIEHOYHBIE MAaTEPUAIIBI TIPOMEKYTOUYHOU ATTECTALNU.

Bonpocwl 0151 noocomosku k 3auemy.

Martpuubl. OCHOBHBIE OIIPEAECICHUS.

Onepauuu HaJ MaTpULIAMU U UX CBOMCTBA.

Onpenenureny KBaJpaTHbIX MaTPHIL.

CBoiicTBa ONpeAeIIUTEINIEH.

OOpartHas marpuIia.

Panr maTpuiibl.

CucreMa n TMHEHHBIX yPaBHEHUH C N IEPEMEHHBIMH.

Martpuunsiilt MmeTon pemrenus onpeneneHuon CJIY.

9. Meton Kpamepa pemenus onpenenennon CJIY.

10.Meton I'aycca pemrenus onpenenennon CJIIY

11.1Tousatue pynkuuu. OCHOBHbIE CBOMCTBA U KJacCU(UKAIUS.

12.1Ipenen pyukiuu. OCHOBHBIE TEOPEMBI O MpEeIIax.

13.HenpepbIBHOCTH YyHKITUH.

14.Pa3pbIBBl (DYHKITHH.

15.1Tpon3BogHas (GyHKIMM OJHOW TMEepeMEeHHOW. BbrunciieHne Mpou3BOAHOMN
CJIOHOM, 00paTHOM, MapaMeTPUIECKON 1 HESIBHO 3aJ]aHHON (PYHKITUH.

16.0OcHoBHBIE TTpaBuiIa nudhepeHITIpOBaHMS.

17. ludbdepennman GpyHKINHA U €r0 TEOMETPUUECKUA CMBICI.

18.OcHoBHBIE TeOpeMbl AU(PHEpPEHINATFHOTO UCYUCICHUSI.

19.11paBuno Jlonurans.

20.MOHOTOHHOCTb U TOYKH 3KCTpeMyMa (DYHKIIMHU OJJHOM MEpPEMEHHOM.

21.BpIMyKJIOCTH-BOTHYTOCTh (PYHKIIMU U TOUYKH Ieperuoa.

22.AcumnToThl Tpaduka GyHKIUU.

23.001as cxema uccieoBaHus PyHKIMI U MOCTPOCHUS UX Tpa(UKOB.

24.Cnyuyaiiabie coObITHsI. OCHOBHBIC OMPE/ICIICHUS.

25.JleticTBUs HaZl COOBITHUSIMM.

26.0mnpeneneHne BEPOSTHOCTU COOBITUM (CTAaTUCTHYECKOE, KIIACCUYECKOE,
r€OMETPUYECKOE).

27.CBoiicTBa BEpOSITHOCTH.

28.YcioBHas BEpOSITHOCTh. TeopemMa yMHOKEHUSI BEPOSITHOCTEM.

29.TeopeMa CII0)KEHUS BEPOSITHOCTEMN.

30.Cnyyaiinbie BennuruHbl. OCHOBHBIE OINPEACIICHUS.

31.3akoH pacnpeneneHnst AUCKPETHBIX CIIyYalHbIX BEJUYHH.

32.3aK0H pacnpeeaeHus] HeNPEePhIBHOW Cy4yailHOM Benn4duHbI. [[10THOCTH
pacnpeneseHusl U €€ CBOMCTBA

33.DyHKIMs pacnpeaeIeHUs CIy4YailHbIX BEJIMYMUH U €€ CBOMCTBA.

PN B DD =
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34. YucnoBble XapaKTEPUCTUKHU CIyYaWHBIX BEJTUYUH.

35.XapaKkTepUCTUKU MOJTOKECHUS.

36.0OcHOBHBIE 3aKOHBI pacripeaenaeHus (OuHoMmuanbHbIN, [Tyaccona).

37.0cHOBHBIE 3aKOHBI pacmpelieieHus (paBHOMEpPHBIM U TIOKa3aTeIbHBIN
3aKOHBI).

38.0OcHOBHBIE 3aKOHBI pacrpeaeaeHus (HOpMaJbHbIN 3aKOH).

39.YucnoBble XapaKTEPUCTUKHU ABYMEPHOU CIIy4YallHOW BEJIMYHHBI.

40.0mHOoMepHass MOJieb BEIOOpKU. OCHOBHBIE OIIPEACIICHUSI.

41.TlepBuuHas 00pabOTKa CTATUCTUYECKOTO MaTepHara.

42.OMOUpUYECKUE 3aKOHbBI PaCIIPEACIICHUS.

43.ToueuHble OIIECHKH MOJICJIA BBIOOPKHU.

44.011eHKM MaTEeMaTUYECKOTO OKUJAHUS U JUCTIEPCHUHU.

45.1HTepBalibHbIE OIICHKH.

46./nTepBalibHbIC OLIEHKU MAaTeMaTUYECKOT0 OXKUJIAHUS U TUCTIEPCUU

Tunoevie 3a0anus Oaa 3a4ema.

sinx —Inx

1. Ha¥itu npou3BoiHy0 QyHKIIMH Y = 45

2
1+x

3—Xx
3. Haiitu npousBomnyro QyHkuuu Yy = Sin(x?)

2. Haiiti mpomexyTKu yObIBaHUS QYHKIIHHN Y=

4. Hanucats ypaBHeHue KacaTenbHOW ¢yHkuuu Y = In(3x + 1) B Touke c
abcruccon x,=0.

2 32 -1
o -3 01 O
5. Haiitu onpeenuresi MaTpuilbl A= 2 —12 4
1 0-3 5
-2 -3 3 2
1 -2 -4 4
-3 -3 1 2
2 4 -3 3

6. Jlana matpuna A = . Haiitu anrebpanyeckoe AONOIHEHHUE

9JICMCHTA MaTpHIIbI ai3.

. _ 2
7. Haiitu npousBoanyto GyHKIpn Y =X C0S" 3 X
2
2
y={1-—.
8. Haiitu Touku nepernda pyHKuuU X
9. JlBa cTpeinka caenaiv no OAHOMY BBICTPENY MO MUIIECHU. M3BECTHO, 4TO
BEPOSATHOCTH MONAJaHUs B MUIICHB JJI1 OJHOTO U3 CTpesIKoB paBHa 0,6, a
nas apyroro - 0,7. Haiigute BEpOATHOCTH TOTO, UYTO TOJBKO OJAWUH W3
CTPEJIKOB MOMNaJeT B MUIIICHbD.
10.IlpoBoATCS TpH HE3aBUCUMBIX WCIBITAHHS, B KaXXIOM M3 KOTOPBIX

BCPOATHOCTb HACTYIUICHHUA HCKOTOPOI'O COOBITHSI TIOCTOSTHHA. Cﬂy‘laﬁHaﬂ
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X " A Haiory D(X)
BCJIMUUHA — YUCIIO ITIOABJICHUU CO6BITI/I5[ . HaHTI/I . cCJIIn I/ISBCCTHO,

9

o M(X)=2,1

TumoBbie MpoBepoUYHbIE 3alaHus AJI CaAaMOIIOATOTOBKHM OOydYaromerocs K
IIPOMEKYTOYHOMN aTTECTALNHN:

TUIT
SAJJAHUA

CLIEHAPUU
BBINOJIHEHUS

TUITOBBIE 3AJAHUA

3amaHue 3aKphITOro
THTIA C BEIOOPOM
OJIHOTO ITPAaBHIILHOTO
OTBETa U3 HECKOJIBKHX
BapUaHTOB
NPeATI0KEHHBIX

1.BHUMATENBHO IPOYUTATH TEKCT
3a7laHus U TIOHATh, YTO B KQUECTBE
OTBETa 03KHIACTCS TOJIBKO OIUH U3
MPEIOKEHHBIX BAPUAHTOB.

2. BHUMaTenpHO NpoYnTaTh
MIPEAJIOKEHHbBIE BAPHAHTHI OTBETA.

3. BeiOpath OI¥H BEPHEIA OTBET.

4. 3anmcatb TOJIIBKO HOMEp (MK
OyKBY) BEIOpaHHOTO BapuaHTa
oTBeTa (Hampumep, 3 win B).

[IpousBogHas GyHKIIMH B TOUKE — 3TO:

1) bynkus
2) 4uciuo

3) BekTop

YcnoBue  f(x,)2f(x), ecnu x, <x
COOTBETCTBYET (PYHKILIUHU, KOTOpast

1) Bo3pacraer;

2) He yObIBaeT;

3) He BO3pacTaer;

4) yObIBaeT.

3aZ[aHI/Ie 3aKpPBITOI'O
THIIa HA YCTAaHOBJICHUE
COOTBETCTBHUA

1.BHUMATENBHO IPOYUTATH TEKCT
3a7aHUs U TIOHATh, YTO B KQUEeCTBE
OTBETa OKUJAIOTCS MaphI
3JIEMEHTOB.

2. BHUMarenpHO MpoYnTaTh 00a
CIFICKa: CIMCOK | — BOTIPOCHI,
yTBEpXkKIeHHUs, (PaKThI, MOHATHS U
T.1.;

CIHCOK 2 — YTBEP)KICHUSI, CBOMCTBA
OOBEKTOB U T.1.

3. ComocTaBUTh DJIEMEHTHI CIIMCKA
1 ¢ amemMeHTaMu crmMcka 2,
c(hOpMHPOBATH MAPHI JICMEHTOB.

4. 3anncaTh momapHo OyKBBI U
1 Qpsl (B 3aBUCUMOCTH OT
3a/1aHus1) BApUAHTOB OTBETA
(manmpumep, Al unu b4).

1. YcTaHOBUTE B3aMMHO OJHO3HAYHOE

COOTBETCTBHUE MEXKIY MOHITHEM U (HOPMYIIOit

Dopmya Pesynprar
A) o
. x*=3x+2
hmx»oo 27
x -1
B) 2) 1
. 2x” =3x+1
lim _  ————
x -1
) 3)2
. 2x —-3x+1
lim _  ————
x -1

2. YCTaHOBUTE COOTBETCTBUE MEKIY
(hopMyJIOit B pe3yIbTaTOM.

dopmyiia PesynbTar
A) 0
B) 1
. 10x> —5x+1
lim,_ , ————
2x° +1
C) 5
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2x* =5x+1

lim >
2x-+1

X—>0

3agaHue 3aKpBITOrO
THTIA C BBIOOPOM
HECKOJIBKUX
MPaBUIILHBIX OTBETOB
13 HECKOIBKHUX
BapUaHTOB
IPEIJI0KEHHBIX

1.BHuMarensHO MPpOYUTATh TCKCT
3aJaHus U IIOHATH, YTO B KQUYCCTBC
OTBETA OKUAACTCA HCCKOJIBKO
MNpaBUJIbHBIX OTBETOB U3
TIPEUIOKEHHBIX BaApUaHTOB.

2. BHUMaTenbHo NpoYnuTaTh
TIpeI0KEHHBIC BAPHAHTHI OTBETA.

3. BeIOpaTh HECKOJIBKO
TIPaBUIBHBIX OTBETOB.

1. Juddepenunan GpyHKIMU paBeH:

a) df (x|=f (x)

b) df[x|=f (x)dx
¢) dfx )—tga
d) df(x|=f1(x|2

2. HaliTu nmpoMeXyTKH BO3pacTaHUs
bynxkimn  y=x"—3x+2

4. 3anrcaTh TONBKO HOMepa (MITH DxeR
OyKBBI) BEIODAaHHOTO BapHaHTa 2)( 2.4 oo)
otBeta (Hampumep, 1 4w A T). ’
2)(1;+00)
4) (-o0:1)
a)
3anaHue 3aKphITOTO 1. BaumareabHO MPOYUTATH TEKCT 1. VEKaxure MOCJIEIOBATEIBHOCTD

TUIla Ha YCTAHOBJICHUC

3aJaHus U IIOHATH, YTO B KQYCCTBC

NeHCcTBUM Npu HcciaeaoBaHUU (YHKIUU Ha

nocCJICJ0BATCIIBHOCTH OTBCTA OKUIACTCA
MOHOTOHHOCTb:
nocjaca0BaTCIIbHOCTE 3JICMCHTOB.
2. BHUMaTenpHO IPOYUTATh a) Onpenenuts OOD;
TPEe/IIOKEHHbIE BAPUAHTHI OTBETA. b)  Haiitu MIPOU3BOIHY IO MEPBOTO
MOPSIKA;
3. TlocTpouTh BEpHYIO pA >
HOCIEI0BATEBHOCTD 13 c)  Hailtu kpuTnueckue TOUKH;
MPEII0KEHHBIX JJIEMEHTOB. d) Haiitu 3Hakn NEepBOU MMPOU3BOJHOMU.
4. 3anucars OyKkBbl/ LGS (B 1. Yxkaxure MOCJICI0BATEIIbHOCTh
3aBUCHMOCTH OT 3a/aHNA) NEWCTBUI TIPH WCCIeOBaHUM (YHKIMH Ha
BAapUAHTOB OTBCTA B Hy)KHOﬁ
BBITYKJIOCTb:
IOCIIEA0BATEILHOCTH (HAIpUMeEp,
BBA um 133). a) Onpenenuts OOD;
b) Haiit mpou3BOgHYIO BTOPOTO MOPSIKA;
¢) Haiftu xpuTuyeckue TOUKH MPOU3BOIAHOU
BTOPOTO TMOPS/IKA;
d) Haiitu 3HaKH BTOPOIl MPOM3BOAHOM
3anmanue 1.BHUMATENHHO TPOYUTATH TEKCT 1.  Ompenenutb TOYKY, B KOTOPOU mpeen
KOM6I/IHI/IpOBaHHOFO 3aJaHus U IIOHATH, YTO B KAYCCTBC

THUIIA C BBIOOPOM
OJTHOTO MPaBUIILHOTO
OTBETa U3
NPEUIOKEHHBIX U
000CHOBaHKEM BEIOOpa

OTBCTA OKUJACTCA TOJIBKO OJJHUH U3
MPCAJIOKCHHBIX BAPUAHTOB.

2. BHUMaTenpHO IPOYUTATh
[IPEI0KEHHBIE BAPUAHTHI OTBETA.

3. BeiOpath OJMH BEPHBI OTBET.

4. 3anmcaTh TOIBKO HOMED (WIIH
OyKkBY) BEIOpaHHOTO BapHaHTa
OTBeTA.

GbyHKIMHN, U300paKEHHOM Ha PUCYHKE, paBeH
2,5. O6ocHyliTe CBOM BBHIOOP.

v I

2,5

)

1 3 ‘5'
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5. 3amucatph apryMeHTHI,
000CHOBBIBAIOLINE BEIOOp OTBETA

(manpumep, 4 TEKCT 000CHOBAHMS).

2. VYka3zaTh TOUYKY, B KOTOPOU (PyHKITHS,
n300pakeHHasi Ha PUCYHKE, UMEeT
pa3psIB BToporo poaa. O6ocHyiiTe
CBOU OTBET.

3amaHue OTKPBITOTO 1. BHUMartenpHO MPOYUTATH TEKCT
THIIa C Pa3BEPHYTHIM 3aJaHus U MOHATH CYTh BOIIpOCa.

OTBETOM
2 Ilpogymats JIOTHKY Y TIOJHOTY

OTBECTA.

3.3amucaTh OTBET, UCIIOJIB3YS
YETKHUE KOMIIAKTHbIC
(hopMyITHpPOBKH.

4.B cny4ae pacueTHOU 3aauH,
3aIHCaTh PEIICHHE U OTBET

1. ITpuBenuTe MOJHOE pEUIEHUE PUMEPA:

Hccnenosathb GbyHKIUIO o CXEME:

B x* —5x+8
x4
2.IlpuBenuTe TMOJIHOE pEUICHUE IIpUMeEpa:
HCCIIEI0BATh GYHKITUIO o cXeme:
3 x> =3x+2
y= x—=2

6.3. Kputepuu u mkasna oueHuBanus Ha ocHoBe bPC.

Kpumepuu u 6annvnas wkana onpedensaromes npenooasamesiem

KPUTEPUU OLIEHMBAHUMA

PE3VJIbTAT B
BAJIJTIAX

00CmMamo4Ho Zﬂy60K0 ocmblciiusaeni Oucuunﬂuny,
camocmosimelilbHo, U ucuepnvlearouie omeedaem Ha

npaxkmuieckue 3a0anus 6e3 ouubox

O0ONONIHUMENbHbLE B80NpoOCyl, npueodum cobcmeennvie npumepbuvl no
np06ﬂeMamuKe nocmaesjieHHoco eonpoca, peuul npedﬂo:)fceHHbze

Jlan noanwiil, 8 102utecKkoll noCc1e008amerbHOCMU PA38ePHYMbLL 40
omeem Ha NOCMABIIEHHBIU BONPOC, 20€ OH NPOOEMOHCMPUPOBAL
3HAHUs npeomema 6 NOJIHOM 0Ovbeme Y4eOHOL NPOSPaAMMbL,

Jlan pazeeprymolii omeem Ha NOCMABIEHHBIL 80NPOC, 20€ CMYOeHM 30-39
0eMoHcmpupyem 3Hanus, npuoodpemenHvle Ha TeKYUOHHBIX U
CeMUHAPCKUX 3AHAMUSAX, A MAKIHCe NOJIyUeHHble HOCPeOCmBOM
uzyuenus 003amenbHblX yYUeOHbIX Mamepuailos no Kypcy, oaem
apeymMeHmupo8aHHvle OMeemyl, NPUEOOUM NPUMEDPDL, 8 OMeeme
npucymemeyem c80000Hoe 81d0eHUe MOHOIO2UYECKOU peyblo,
JI02UYHOCID U noclledogamenbHocmsy omeema. OOHaKo
oonyckaemcs Hemo4Hocmy 8 omeeme. Pewun npeonoorcennuvle
npakmuyeckue 3a0anus ¢ HeboIbWUMU HeMOYHOCMAMU.

Jlan omeem, ceudemenbcmayowuii 8 0CHOBHOM O 3HAHUU 20-29
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npoyeccos uzyuaemol OUCYUNJIUHBL, OMAUYATOWUNICS
HeodoCmamouHo 21yOUuHOU U NOJHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX B0NPOCO8 Meopul, clabdo cPHoPMUPOBAHHBIMU
HABBIKAMU AHANU3A S18NEHULL, NPOYECCO8, HEOOCMAMOYHbIM
YyMeHUueM 0asams apeyMeHMUposanHvle 0Omeemvl U NPUEOOUMb
npumepbl, HeOOCMAMOUHO C80O0OHBIM BAOECHUEM MOHOIO2ULECKOU
peubio, 102UYHOCIBIO U NOCIe008AMELHOCHIbIO OMEend.
Jlonycrkaemcsi HeckonbKo ouwuboK 8 COOepAHCAHUU Omeema u
peueHuU nPaKkmu4ecKux 3a0aHull.

Jlan omeem, Komopwlil cOOepHCUM PSIO CePbE3HLIX HEMOUHOCMEL, 0-19
0OHapYIICUBAIOWULL HE3HAHUE NPOYECCO8 UZYYAEMOU NPEOMEMHO
obnacmu, OMAUYAIOWULICS. He2TYOOKUM PACKPbIMUeM membl,
He3HAHUeM OCHOBHBIX 80NPOCO8 MeOPUU, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A S68NEeHUL, NPOYEeCCO8, HeyMeHuem 0aeams
apeymeHmupoeaHHvle omeemol, ClabdbimM 81d0eHUuem
MOHOJI02UYECKOU peublo, OMCYMCmeuem J102U4HOCIU U
nociedosamenvHocmu. Bv16oowvl nosepxnocmmuoi. Pewenue
NPAKMUYeCKUX 3a0anuti He 8bINOJIHEHO, M.e. CIYOeHm He CNOCOOeH
omeemums Ha 6ONPOCHL OAdHce NPU OONOIHUMENbHBIX HABOOAUUX
80NpPOCAX NPenooasameis.

6.4. OnucaHue JONOJHUTEIBHBIX MaTEepHAIOB M 000pyJdOBaHUS,
HEOOXOIUMBIX JJISI BBITIOJIHEHUS] TPOBEPOUHBIX 3aJJaHUi (npu Heobxooumocmu).

JInsi BBIMOJHEHMS 3aJaHUl  Pa3IMYHOTO THUIA CTYJCHTY pa3peliaeTcs
WCIIOIb30BaHUE KaJIbKYJIATOpa; TporpaMM IS palbOThl C  DJICKTPOHHBIMHU
TabaunaMu Uil 00paboTKH, aHalM3a U BU3yaIM3allud AaHHBIX. /[ mocTtpoeHus
VMHTEJUUIEKT-KapThl W MOJEJEH B PA3JIMYHBIX HOTAUUSAX CTYJICHTY MOKHO
HCIT0JIb30BaTh JIIOOOH COOTBETCTBYIOIINM OHJIAWH-UHCTPYMECHT.

7. MeTtoanueckne MaTepuaJibl 0 OCBOCHUIO JTUCHUILIUHBI (MOTYJIs)

JUis wW3ydeHuss OCHOBHBIX BONPOCOB 0O0pa30BaTENbHOW MPOTrpamMMBI
HEOOXOJMMO  KOHCIEKTHUPOBATh  MaTepuaibl  JIeKIHWi,  paboratb ¢
PEKOMEHJOBAaHHON IPENOJAaBaTesIeM JIMTEPAaTypod, a TaKXKe pecypcaMu
WH(OPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOM CeTH «HTEpHETY. st
PUOOPETEHHS] HABBIKOB AKTUBHOI'O UCIIOJIb30BAHUS 3HAHUM MOJIE3HO 00CY X AAaTh
IUIAHOBBIE M BO3HUKAIOLIME BONPOCH, a TakKe pellaeMble 3aJaud Ha
NPAaKTUYECKUX 3aHATUAX. UTOOBI Jierye M mpovHee yCBOUTh MaTepHall ClelyeT
IIOCTOSIHHO ~ UCITOJIb30BAaTh KOHKPETHBIE TNPHUMEPBI, CPAaBHEHUS U3 YXKe
MOJIyYeHHBIX 00JacTeil HayK.

JU1st 3aKperieHnst H3y4E€HHOI0 MaTepuaia JaHbl BOIPOCHI 110 KaXI0U TeMe
JVCLUIUIMHBI, HA KOTOPBIE CIIEAYET CAMOCTOSATENIHO HAUTH OTBETHI.

BaxxHolt cocTaBHOI 4acTbio y4eOHOro Iipoliecca B BYy3€ SBJISIOTCA
npakThuueckue 3aHATus. [Ipaktudyeckue 3aHATHS TPOBOAATCA TJIaBHBIM 00pa3oM
0 JAMCLUUIUIMHAM, TPEOYIOIMM 3aKpeIUIeHUsI HaBBIKOB pELICHHs 3aj1ad, |
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MOMOTAIOT CTYJIEHTaM TTy0Ke YCBOUTh YUeOHBIN MaTepHall, MpuoOpecTd yMEHHUS
MIPUMEHSTH IPUHIIUIIBI CHCTEMHOTO TI0IX0/1a K PEIICHHUIO pa3HOOOPa3HBIX 3a/1ad,
OTIPE/IETISITh U OIICHUBATH PECYPCHI M CYIIECTBYIONINE OTPAaHINUEHUS PA3HOTO poja
IPOEKTOB.

[Ipy  moaroroBke K  MPAKTHYECKUM  3aHATUSIM  HEOOXOIUMO
MIPOAHATIU3UPOBATh KOHCIECKT JIEKIIMH, O3HAKOMHUTHCS C PEKOMEHIOBAHHOU
JUTEPATYypOil IO COOTBETCTBYIOIIEH TEME, OCYIIECTBHTH IOATOTOBKY IIO
PEKOMEHJIOBaHHBIM B pabouell mporpamMme BOIpOcaM JUisl OOCYKIEHUS TEMBI,
BBITIOJTHUTH JJOMAITHEe 3a/1aHue (MPpU HEOOXOAUMOCTH).

Heo0xoa1umMo MOMHHTB, 9TO Ha JIGKIIMA OOBIYHO pacCMaTpPUBAETCS HE BECh
MaTepHal, a TOJbKO ero 4acTtb. OCTallbHasl €r0 YaCTh BOCIIOIHIETCS B MPOIECCe
CaMOCTOATENbHON paboTel. B cBA3M ¢ 3TUM paboTra € pPEKOMEHJAOBAHHOU
auTepaTypou oos3atenbHa. Oco6oe BHUMaHUE MPU 3TOM HEOOX0UMO OOpaTUTh
Ha COJICpXKaHWE OCHOBHBIX IOJIOKCHWU M BBIBOJOB, OOBSCHCHHE SIBICHUN H
GakToB,  yjICHEHHWE  MPAKTHYECKOTO  MPUIOKEHUS  paccMaTPUBAEMBIX
TEOPETUYECKNX BOMPOCOB. B mpomecce 53Toif pabOThI CTYIEHT JOJIKEH
CTPEMUTHCSI TIOHATh M 3allOMHUTH OCHOBHBIC TOJIOKEHHUS PacCMaTpHUBAEMOTO
Marepuaia, TMPUMEPHI, TMOSACHAIONIME €ro, a Takke pa3o0paTbCcsi B
WUTIOCTPAaTUBHOM ~ Marepuasne. B  mpormecce TOATOTOBKM K 3aHATHIM
PEKOMEHIIyeTcsT B3aWMMHOE OOCYXIeHHE MaTepuaia, BO BpeMs KOTOpPOTO
3aKpeIUIAIOTCS 3HAHUA, a TaKKe MPUOOpETaeTCss MpaKTUKAa B U3JIOXKEHUH U
pPa3bACHCHWH TIONYYEHHBIX 3HAHWM, pa3BHBAaeTCs pedb. [Ipu HeoOXomumocTH
clieyeT oOpamarbes 3a KOHCYJbTAIlMeW K MpernojaBarenio (B TOM 4YHCIE TI0
QJIGKTPOHHOW TmouTe). [lmaHupyss KOHCYJIbTaIlUio, HEOOXOJUMO XOPOIIO
MPOyMaTh BOMPOCHI, KOTOPBIE TPEOYIOT pa3bsiICHEHUS. 3aKaHUYMBATh TOATOTOBKY
ClIeyeT COCTaBlICHHEM IUiaHa (KOHCIMEKTa) IO U3ydYaeMOMYy MaTepuaiy
(Bompocy). DTO TO3BOJSIET  COCTaBUTh  KOHIICHTPUPOBAHHOE,  CXKATOE
MPEICTABICHUE MO0 H3Yy4YaeMbIM BOMPOCAM. 3alMCHh HMEIOT MEPBOCTEIICHHOE
3HAUEHUE NJISI CAMOCTOSITEIHHOU PabOThI CTyAeHTOB. OHM TIOMOTAIOT TIOHSTH
MOCTPOCHHE HW3Yy4aeMOro MaTepuaja, BBIJCIUTh OCHOBHBIC TIOJOXKEHUS,
NpOCIIEeIUTh WX JIOTHKY. Kpome TOro, BeAeHHME 3ammcell CIocoOCTBYeET
MPEBPAIICHUIO YTCHHWs] B AaKTUBHBIA MPOIECC, MOOWIM3YET, HapsAIy CO
3pUTEIBHOW, W MOTOpPHYHO mnamsATh. Creayer TOMHUTH. Yy CTYACHTA,
CHUCTEMaTHYECKU BEIyIEro 3aluCH, CO3[aeTCs CBOW WHAMBHIYaTbHBIH (HOHI
METOJMYECKUX MATEPHAJIOB JJisi OBICTPOrO0 MOBTOPEHUS U3YUYEHHBIX BOIPOCOB,
JUTISE MOOMITM3AIIMH HAKOTUICHHBIX 3HaHUN. OCOOEHHO BaXKHBI U MOJIE3HBI 3aITUCH
TOTJIa, KOTJa B HHUX HaxXOJAT OTPAXEHUE MBICIH, BO3HUKIINC TIPH
CaMOCTOSITENTLHOU paboTe.

[Tocne m3ydeHus: 0a30BBIX TEM Kypca MPOBOIUTCS TEKYIIHA KOHTPOJb
3HaHWHA CTYJIEHTOB B BHJE ONPOCA WJIM MHUCHhbMEHHOTO TECTUPOBAHMS. THITOBBIC
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TECThl U 3aJaHUs [0 TEMaM JUCLUIUIMHBI IPUBEJIEHBI B CIIELUAIBLHOM pa3zeiie
JAHHOU paboueid MporpamMMel.

IToaroroBka K TEKyHIEMY M IPOMEKYTOUYHOMY KOHTPOJIIO IMPEANOJIATacT
U3y4YEeHHE NPEJCTaBICHHbIX BONPOCOB K 3adeTy, paboTy HaJ TecTaMu,
NPEJICTAaBICHHBIMU B JaHHON pabodeil mporpamme, BBIOJIHEHHWE CEMECTPOBOM
MPOEKTHOW pabOThl MO MNPUMEHEHHIO CHCTEMHOr0 IMOAXOAa U METO/OB
CUCTEMHOTI'0 aHaJIn3a K BBIOPAaHHOM crucTeMe.

PabGora B Manbix rpynmax — 3TO OJHA M3 CaMbIX MOMYJSIPHBIX (opM
IIPOBEJICHUSI 3aHATHI, TaK KaK OHa JAaeT BceM oOydarouumcs (B TOM YHUCIE U
CTECHUTEJIbHBIM) BO3MOXHOCTh Y4acTBOBAaTh B padoOTe, MPaKTUKOBATh HAaBBIKU
COTPYJHHYECTBA, MEXINYHOCTHOTO OOIEHUS (B YAaCTHOCTH, YMEHHE AKTHUBHO
cilyumaTh, BbIpaOaTbiBaTh O0IIee MHEHHE, pa3peuiaTb  BO3HHUKAIOIINE
pasHoryacus). Ienb JAHHOU (dbopMbl [POBEIECHUS 3aHATHM:
IIPOJIEMOHCTPUPOBATh CXOJACTBO WJIM PA3IUYMS  ONPEACICHHBIX SIBJICHUM,
BbIpa0OTaTh CTPATETUI0 WM pa3padoTaTh IUIaH, BBISICHUTH OTHOILIEHUE
Pa3JIMYHBIX TPYIIl YYaCTHUKOB K OJHOMY M TOMY K€ Bompocy. B xome ston
pa®oOTBl JTOMOJIHUTEIBHO PELIAOTCS CIEAYIOIIME 3a/aya: pa3BUTHE HABBIKOB
oOmieHuss ¢ B3aUMOJAEWCTBUS B rpynne, (OPMUPOBAHHE IIEHHOCTHO-
OpPUEHTALlMOHHOTO €MHCTBA TPYIIIbI, MOOIIPEHNE K THOKOW CMEHE COLMaIbHBIX
poJIed B 3aBUCUMOCTH OT CUTYaLIUH.

I'pynna CTylEHTOB NEIUTCA HAa HECKOJIBKO Maiblx rpymi. KomanyecTBo
Ipynn  ONpEAeNsAeTcs YHUCIOM TBOPYECKHMX 3aJaHuil, KOTOpble OyAyT
o0cCyXJaTbcsi B Mpouecce 3aHATud. Manble rpynmbl GopMupyroTcss Jau0o Mo
KEJIAHUIO CTYIEHTOB, JIN0O IO POJICTBEHHOM TeMaTuke A 0ocyxaenus. Kaxnas
Masias TpyIna o0CyX/aaeT TBOPUECKOE 3a/JaHUE B TEUEHUE OTBEJIEHHOTO BPEMEHH.
OCHOBHOIl 3Tam — MpOBEAEHUE OOCYX IEHUS TBOPUYECKOTO  3aJaHUs.
3acnylmIMBarOTCs  CYXKICHUs, MpeajiaraéMble KaXJoll Majod Tpynmou 1o
TBOpUECKOMY 3ajaHuio. [IpenonaBarens JaeT OLEHOYHOE CYXJAEHHE U pabore
MajblX TpYII, [0 PEMIEHUI0 TBOPYECKUX 3aJaHui, U 3(PPEeKTUBHOCTU
MPEIJIOKEHHBIX MMyTEN PEIICHHUS.

B kauectBe camocTOSTENBbHOM pabOThl CTYJEHTAaMH  BBIIIOJIHSAETCS
ceMecTpoBasi paboTa MO NPUMEHEHUIO CHCTEMHOTO TMOJX0Aa U METOOB
CUCTEMHOI0 aHajlu3a K BbIOpPAHHON cHCTEME MO BceM TeMaM. Pekomenmyercs
BbIOpaTh OPraHMU3aLlMOHHO-TEXHUYECKYK cuctemy. Ilepen BbIIOJHEHHEM
3aJaHusl 1o TeMe 1 BHIOpaHHYIO CHCTEMY HEOOXOJUMO COIJlacoBaTh C
npenoaasareneM. [Ipy BBINOJIHEHUH 3aJaHUN IO TEMaM MOTYT MCIIOJIb30BATHCS
MPE/ICTAaBIICHHBIE CTYI€HTOM MAaTEepHUaJIb 110 MPEABITYIIUM TeMaM. BolronHeHHast
ceMecTpoBas paboTa NPEICTaBISIETCA CTYJIEHTOM Ha OTKpPBITOW 3allUTe Ha
IIPOMEKYTOYHOM aTTECTALINM.

29



8. YueOnas mureparypa u pecypcbl HHGOPMAIIMOHHO-
TeJIEKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas nuTepaTypa

1. HopodeeBa, A.B. Beicmias wmaremaTuka JUisi TyMaHUTapHBIX
HarnpaBJieHuil: yueOHuK a1 By30B / A. B. lopodeeBa. — 3-e uzz., nepepad. u

non. — MockBa: MzpatensctBo IOpaibit, 2025.— 422 c.— (Breicuiee
obOpazoBanue). — ISBN 978-5-534-17098-6. — TekcT: »IEKTPOHHBIN //
OO6pazoBatenbHast iaropma FOpaiit [caiT]. — URL:

https://urait.ru/bcode/559918
2. HNopodeeBa, A.B. Breicumias martematuka. COOpHUK 3amad: Yy4eOHO-

npaktudaeckoe mocobue /  A. B. JlopodeeBa. — 2-¢ m3a.—  Mocksa:
M3narensctBo  Opaiit, 2025.— 177 c.— (Briciee o6pa3oBanHue). —
ISBN 978-5-534-15648-5. — Tekcr : snekTpoHHBIM // OOpa3oBarenbHas

miatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/559960

3. Cenpix, W. 0. Beicmias matemMarnka s TYMaHUTapHBIX HAIPaBJICHUMN:
yueoHuk u mnpaktukym s By3oB/ . HO. Cenwix, IO. b. I'peGeHIuKoB,
A. 1O. llleBeneB. — MockBa: WMzparensctBo FOpaiit, 2025. — 393 c. —
(Beiciiee  oGpazoBanue). —  ISBN 978-5-534-19258-2.  —  Tekcr
anekTpoHHBIN // OOpa3oBarenbHas 1uiatdhopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/560548

4. BBeneHue B BBICIIYIO MATEMATUKY: YYEOHHUK U MPAKTUKYM JJIS BY30B / IO

obomeit  penmakumeit M. b. Xpunynosoit, U. W. I{piranok. —  Mocksa:
M3narenscTtBo  IOpaiit, 2025.— 478 c.— (Bricimee o6pa3oBaHue). —
ISBN 978-5-534-15087-2. — Texkct : snekrpoHHbid // OOpa3zoBarenbHas

miatgopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/560153

8.2. JlononHUTENbHAS TUTEpATYypa

1. boromonos, H. B. Maremaruka: yueOnuk ansa By3os / H. B. boromonos,
I1. U. Camoiinenko. — 6-e¢ u3a., nepepab. u jomn. — Mocksa : M3gaTenbcTBo
FOpaiit, 2025. — 400 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-20141-3.
— Texkcer: anexktponHsiit // O0paszoBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/

2. Manyrun, B.A.Marematnueckuii aHaiu3 AJisi SKOHOMHUCTOB: YYE€OHUK U
MPAKTUKYM IS CPEAHETo npodeccruoHanbHoro oopasoanus/ B.A . Manyrun.— 3-e
u3., nepepad. u gorn.— MockBa: M3natensctBo FOpaiit, 2024.— 557¢.— (Bricmiee
obOpazoBanue). — ISBN 978-5-534-17808-1. — Tekcr: 3aCKTpOHHBIN //
OG6pa3oBarenbHas matdopma KOpaiit [caitT]. —
URL:https://urait.ru/bcode/538306

8.3. HopmMmaruBHbIE TpaBOBBIE JOKYMEHTHI U MHAs MpaBoBas UHPoOpMaLus
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He ncnone3yrores

8.4

HNHTepHeT-pecypcesl

OOGyuaronuMest obecriedeH aocTyn k matepuanam kypca B CIIO Axagemuu
http://lms.ranepa.ru, a Tak e 4Yepe3 CaluT HaydyHOH OMOJHMOTEKH K CIIEIyIOIIUM

MOJIMMUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunsie pecypcot
- DJIEKTpOHHbIE YUeOHHUKH IJIEKTPOHHO-O0MOMMoTeunol cucremsl (DBC) «A4iibykey

- DJNIEKTPOHHBIE YUEOHUKHU AIEKTPOHHO-O0nbOmnoreunoit cuctemsl (ObC) «fOpatim»

- DNEKTPOHHBIE YUSOHUKH IIEKTPOHHO-O0nOMmoTeunoi cuctemsl (ObC) «/lansy

- DJIEKTPOHHbIE YUEOHUKHU AJIEKTPOHHO-O0MOMoTeuHoi cuctemsl (ObC)
«ZNANIUM.COM>»
- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O0nOMMoTeuHol cucremsl (ObC) « BOOK.RU»

- DNIEKTPOHHBIE YYEOHHKH DIEeKTpOHHO-OmOmmoreyHoit cucteMbl (OBC) «IPR

SMART»

9. MarepuajibHO-TeXHHYECKas 0232, MH(POPMALMOHHbIE TEXHOJIOTHH,

NporpaMMHoe odecrnevyeHre 1 MHPOPMALMOHHBbIE CIIPABOYHbIE
CHCTEMbI

Ne i/t

HaunmenoBanue

Crienmanu3upoBaHHBIE 3aJIbl VISl IPOBEICHUS JIEKIUM, OCHAILIEHHBIE IEPCOHAIBHBIM
KOMITBIOTEPOM/HOYTOYKOM U MYJIbTUMEIUHHBIM IIPOSKTOPOM

Ay,Z[I/ITOpI/II/I 1 KOMIIBFOTCPHBIC KJIACCHI, O60py,HOBaHHBIe nocaa04YHbIMH MCCTaMU U
NEPCOHAIBHBIMU KOMITBIOTEpAMU C BBIXOJI0OM B I/IHTepHeT AJId IPOBECACHUA
IPAKTUYCCKUX 3aHATUMN

«MTC Jlunk» — poccuiickas miaatgopma Ijs OHJIaiH-KOMMYHHUKAUN 1
COBMECTHOM paboTsl koMaHf ; «SHnekc TenemocT» — cepBuc s
BHIeOKOH(DepeHnmii oT AHnekca; S-MecceHmKep

TexHuueckue cpesicTBa 00ydeHUs: IePCOHAIbHBIE KOMITBIOTEPHI; IPOrpaMMHbIE
cpencTBa, ooecneyrBaromue npocMotp Buaeodaiinos B popmarax AVI, MPEG-4,
DivX, RMVB, WMV; nporpammsl i paboThI ¢ JIEKTPOHHBIMH TaOIUIIaAMU IS
00paboTKH, aHAIN3a ¥ BU3yaIN3allMH JAHHBIX; COOTBETCTBYIONINE OHJIANH-
MHCTPYMEHTHI JUJIsl IOCTPOSHUSI MHTEIUIEKT-KapThl U MOJICJICH B Pa3IMYHbIX HOTAIMIX

Hayunas 6ubnuoTexa (B T.4. 2JI€KTPOHHBIC HH()OPMAITMOHHBIC PECYPCHI HAYYHOM
OMOIMOTEKN)

CJ1O Axkapemuu https://Ims.ranepa.ru/
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