[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: Angpeii lparommupoBumy XnyTKoB

[lomKHOCTb: AnpexTop

[ata nognucanus: 18.05.2026 15:45:35

YHWUKanbHbI MPOrpaMMHbIN KIKOY:
880f7c07¢583b07b775f6604a630281b13ca%fd2

[Tpunoxenue 4

K 00pa3oBaTesibHOM IpOrpaMme

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

b1.0.06 «OCHOBBI MATEMATUYECKUX 3HAHWI)
(I/IHIIGKC, HAaNMMCHOBAHUEC JUCIIUIIJIIMHBI B COOTBETCTBUU C y‘Ie6HBIM HJ'IaHOM)

42.03.01 «Peksiama u CBSI3U ¢ OOIIECTBEHHOCTHIO
(kK0/1, HANMEHOBAHME HAMPABIICHUSI TIOTOTOBKH/CIICITUATBHOCTH )

Pexnama u cesaszu ¢ 06W€CI’I’Z6€HHOCWZbiO

8 20CY0ApPCMBEHHbIX U He20CYOAPCMBEHHbIX 0OP2AHUZAUUSAX
(HammMeHoBaHWE 00pa30BaTEILHON TPOTPAMMBI)

Ounas dhopMa oOydeHHs
(bopma oOyueHus)

I'onx Habopa - 2026

Cankr-IletepOypr



ABTop(bI)-cocTaButesb(u) PILI:

[Tonsuckas Cernana BrmagumupoBHa, KaHIUMAT TEXHHUYECKUX HAYK, JTOLEHT,
JOLIeHT Kadeapbl On3Hec-uHGOpMaTHKU
3aBenyromuii kageapoii:

HaymoB Brnagumup HwukonaeBud, HOKTOp BOEHHBIX Hayk, mpodeccop,
3aBeayroui kadenpoit ouzHec-uHGPOPMaTUKH

Pabouas nmporpamma aucturinHbel b1.0.06 « OCHOBBI MaTEMaTUUECKUX 3HAHUIN)
onobOpeHa Ha 3acenaHud Kadeapbl OuzHec-uH(popmMaTUKU  (paxyibTEeTa
skoHOMUKH U puHaHcoB C3NY PAHXul C.

poTokod Ne 6 ot «26» mapta 2026 .



COJEP)KAHUE

1. IlepeueHbp mIaHUPYEMBIX pPE3yJIbTaTOB OOYYEHUS IO AUCLUIUIMHE, COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMH OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

2. O6beM 1 MECTO JUCLMILIMHBI B CTPYKTYype 00pa30oBaTesIbHOM NMpOrpaMmbl
3. ConepraHue U CTPYKTypa AUCIHUILIIMHbI
4. Tunbl OLICHOYHBIX MAaTEPUAIIOB, 10KA3ATEIN U KPUTEPUU UX OLICHUBAHUS

5. (DOpMBI aTTeCTallii, THIIOBBIE OLNCHOYHBLIC MATCPUAIbl I TEKYLICTO KOHTPOJIA
YCII€Ba€MOCTHU 06yqa}0uu/1xc;{, KPUTCPHUHU U HIKaJIbl OICHUBAHHS 10 KOHTPOJBbHBIM TOYKaM

6. @opMbl TPOMEKYTOUHOM aTTeCTAllMM, KPUTEPUM U 1IKajda OLICHUBAHUS, THUIIOBBIC
OLIEHOYHBIE MAaTE€pUAJIbI IO JUCUHUILIAHE

7. MeTonuueckue MaTepraibl O OCBOCHUIO TUCIIUILIMHBI

8. VYueOHast nuTeparypa M pecypchl HH(POPMAIMOHHO-TENIEKOMMYHHKAIIMOHHON CeTH
«MHTepuer»

9. MarepuanbHo-TeXHUYeCKass 0a3a, WHQPOPMAIMOHHBIE TEXHOJIOTUH, MPOrpPaMMHOE
obecrieueHrne U MHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI



Hucuunmaa  b1.0.06
dbopmupoBaHue y 00yqaroUUXcs CAEAYIONUX YHUBEPCAIBHBIX, 00111eTPO(heCCHOHATBHBIX

1.

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

«OCHOBBI

U Ipo(hecCHOHATbHBIX KOMITETEHIIMM™:

MAaTEMATHYCCKUX

3HAHUM))

obOecrieunBacT

OT®/ Kon HaumenoBanmue Kon HaumenoBanmue OO0Opa3soBaTeJbHBIH
Tdu | xomme HHIUKAT HHINKATOpA pesyabrart **
PEeKBH | TEHIH KOMHiZeHHHH opa AOCTHKEHH
3UTBI u ** AOCTHIKE KOMIIeTeHIMii **
nc HUS
KOMIeTe
(npu HIMI **
Hamu4du
u) kK
VK OC-2 | Cnocoben YK OC-2.2 | Ilpencrasnser npoekt | YK OC-2.2 3-1 3naer
pa3pa60TaTL IIPOCKT 110 IIPOABHIKEHUIO OCHOBHBIC METOAbI
Ha OCHOBE OLICHKH TIPOLYKIINH JTFOOBIX NPOABUKEHUA
pecypcoB CMU; popmupyer nponykuuu CMU
OIrpaHNYCHUUN
HPOCKT OIOJUKETa HA | yK OC-2.2 3-2 3uaer
pean3anuio OCHOBHBIC TIPUHITUTIHI
MEPOIPHUSTHH 110 (hopMupOBaHUS MPOEKTA
MPOJBUKEHUIO Oro[KeTa MEpONPUATHI
MPOLYKIMH JIFOOBIX 0 IPOJBMYKEHHIO
cMu YK OC-2.2 V-1 Ymeer
OPTaHU30BbIBATh
MIPOEKTEHI 110
MPOABIKEHUIO TE€X WIIN
HHBIX poaykToB CMU
C IPUMEHCHUEM
HaBBIKOB
MIPOEKTUPOBAHUS
IIPOABMKEHUS U
OF0KETUPOBAHUS;

* ucyunnuna modicem Gopmuposams KOMIEMEHYUIO NOTHOCMbIO UL YACMUYHO.
**Jlonoicno coomsemcmeosamu Ilpunoosicenuro 1 k 06pazosamenvhol npocpamme

2. O0beM U MeCTO IMCUUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM
NMporpaMMbl
O0beM THCHUIIIIHHBI

O0BeM JUCIUTUIMHBI U BUJIBI yY€OHOU PaOOTHI.

OOmast  TpPyJOEMKOCTh JUCIHUIUIMHBI ~ COCTaBiisieT 4  3a4eTHBIC
enunauIbl/ 144 akanemuuecknx/108 acTpOHOMUYECKHUX YacOB.

JluciIuinHa peann3yeTcsi YaCTUYHO C MPUMEHEHHEM JHMCTaHIIMOHHBIX
oOpa3oBarenbHbIX TexHOoJorui (mamee — JIOT).

JlocTyn K cucTeMe IUCTAaHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHUN
OCYILECTBIISIETCA ~ KaXJbIM  OOy4YarOUIUMCSI  CaMOCTOSITENIbBHO C  JII000To
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ycTpoicTBa Ha mopTtane: https://Ims.ranepa.ru/. Ilaponas u JOTUH K JTHYHOMY
KaOWHEeTY/TpO(IITIO PEIOCTABISIETCS CTY/ICHTY B JICKaHATE.
KonTakTHas pabora oOyyaronuxcsi ¢ MpenogaBaTesieM M0 BUaM y4eOHbBIX

3aHATHI: 57 aKk. 4yac. Ha KOHTAaKTHYIO paboOTy C mpenojaBaTeieMm, U3 HUX 16
aK.yac. Ha JIGKUMM M 32 ak.yac. Ha NPAKTUYECKHE 3aHATHs, 9 aK. 4acoB Ha
KOHTaKTHYIO paboTy Ha aTTeCTAlLUIO B IEPHOJ FK3aMEHAL[MIOHHON CeCCU.

[IporpaMMoil HpemycMOTpeHa CaMOCTOSTENbHAas pPadoTa CTYJIEHTOB B
o0beMe 94 akaneMuyeckux 4aca. B pamkax caMocToATenbHO paboThl CTYIEHTHI
M3YyYaloT TEOPETHUECKUI MaTepHhall B LENSIX MOArOTOBKH K YCTHOMY OIPOCY U
TECTUPOBAHUIO, BBINOJHAIOT INPOPECCHOHAIBHO-UCCIEN0BATENBCKOE 3alaHue
(pa3pabaTbIBaOT MOJEIIb, OLIEHUBAIOT CUCTEMBI, IPUMEHSIFOT METO/IbI U CPEJCTBA
CUCTEMHOI'O aHalln3a), TOTOBSITCS K OPraHW3allMOHHO-MBICIUTENIBHON WIpe U
NPAKTUYECKUM KOHTPOJIbHBIM 3aJaHHSIM.

Mecto nucunmiiuHbl B ctpykrype OII BO
Huciummbaa b1.0.06 «OcHOBbI MaTeMaTUYECKUX 3HAHUM» BXOJUT B
obsi3atenbHyto yacTh (b1) nucuumimna no HanpasieHuro OakanaBpuata 42.03.01
«Pekiiama 1 CBsI3M ¢ 00IIECTBEHHOCThIO», HAIIPABIEHHOCTH (Mpoduiib) «Pexnama
U _CBA3U C 00UecmBeHHOCIbIO 8 20CYOAPCMBEHHbIX U He20CYOapCmMBeHHbIX
opeanuzayusax». U3ydaercs B 1-m cemectpe (nepBbiii ceMecTp 1-To Kypca).

Huctunnrnaa b1.0.06 «OcHOBBI MaTeMaTUYECKUX 3HAHUN MPEIIECTBYET
takuM auciumiiHaM, kak: b1.0.27 «Iludposeie TexHomorum» u b1.0.21
«MapKEeTHHTOBbI€ UCCIIEOBAHUS U CUTYallMOHHBIM aHAIN3.

O0beM muCIUIUINHBL, peanusyeMbiii ¢ npumeHerneM CJIO: Komm4yecTBO
aKaJIeMUYECKMX  YacOB, BBIJICICHHBIX Ha  CaMOCTOSITENIbHYIO  paboTy
oOyuaromuxcs: Bcero ¢ npumenenuem C/1O — 87 a.u.

3HaHUs, YMEHUSI U HaBBIKM, MOJIyYEHHBbIE MPU HU3YYCHUU JTUCLUUILIUHBI,
UCIIONB3YIOTCS CTYJEHTaMH TMpPH TMOJATOTOBKE M CJadye TrOCyAapCTBEHHOIO
AK3aMEHA.

dopmMoif MPOMEKYTOUHOM aTTECTAIIMK B COOTBETCTBUU C YUEOHBIM IIJIAHOM
SBJISICTCS 3a4ET C OLCHKOM.




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 nu| 12 |2 4 12
olnpeaenuTeNn
Cucremsl n3
Tema 2 JTMHEHHBIX 12 2 4 12
YpaBHEHUH
OyHKINA OAHOU
Tema 3 ne};)eMthHHOﬁ i 16 |2 6 15 KP




Huddepennnans
Tema 4 HOC 18 |4 16 3
HCUYUCIIEHUE
Tema 5 Cryuyaiitbie T
CO6I>ITE/I${ u 18 4 6 16
Clly4yaiHbIe
BEJIMYMHBI
Tema 6 OCHOBBI 16 KP
MaTteMatuueckoi | 18 2 6
CTaTUCTUKU
[IpomexxyTounast 9 3a4er ¢ OLEHKO
aTTeCcTaus
Uroro 144 |16 32 87

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

W3 — NuauBuyanbHbIE 3aJaHUS.
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. MaTpuusl u onpeaeaurean. YK OC-2.2

OcHoBHBIE cBefieHUs1 0 Marpunax. Onepanuu Haja MarpuuaMu. Onpenenurend
KBaJpaTHbIX Marpul. CoiicTBa omnpenenurteneid. OOpartHas maTpuua. Panr
MaTpHIIbI.

Tema 2. Cucrembl 1uHeiiHbIX ypaBHenn. YK OC -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. YK OC -2.2

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

Tema 4. [Indppepennunanbuoe ucunciaenne. YK OC -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 CIy4YaliHbIe BeJUYUHbI. YK OC -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. OcHOBBI MaTeMaTHYECKOM CTATUCTUKH. YK OC -2.2

3a/1au ¥ OCHOBHBIE TIOHATHS MAaTEMaTUYECKON CTaTUCTUKHU. BHIOOpOUHBIM METO/I.
['eHepasibHass COBOKYITHOCTh M BBIOOpKA, BapUALIMOHHBIA PSJI, MOJIUIOH YacToOT,

9



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 Martepuansl 1o aucuumimHe b1.0.06 «OcHOBbI
MaTeMaTUYECKUX 3HAHHUI» 6x00sm B COCTaB OILIGHOYHBIX MAaTepuajioB IO
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
KOHTPOJIbHBIM TOUKaM):

T — TectupoBanue, YO — yctHble onipockl, U3 — MunuBuayansubie 3aganus, KP —
KOHTPOJIbHBIE pa0OThI

Tema 1. MaTpuubl 1 onpeaeJuTe N
Bormpocs! 1t yctHOro onpoca no teme 1 « MaTpuubl 1 onpeaeJnTe
1. Tlonsarue matpuiisl m *n. Tumbl MmaTpwuil.
2. JleucTBHs HaA MaTPULAMH U UX CBOWCTBA.
3. TpancnoHupoBaHUE MATPULI.

Tema 2 «CucTeMbl JIUHEHHBIX YPABHEHH D)
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N3 no Teme 2

PemuTe cucTeMbl IMHENHBIX YPABHEHUH TPEMsI ClIOCOOaMMu:
a): MaTPUYHBIM ciocodoM, 0) o npasuiry Kpamepa, B)
metonoMm ["aycca , 1) cpencrBamu EXCEL

1. 2.
3x,+2x,+x3,=5 4x,—3x,+2x,=9
2x,+3x,+x,=1 2x,+5x,—3x,=4
2x,+x,+3x,=11 S5x,+6x,—2x,=11

Tema 3 «duddepeHnuanbHoe HUCYUCICHHE (YHKIHU
nepeMeHHOo»

KP no teme 3

1 BapuaHT

1. Haiitu obnacte onpenenenust Gynkiuu (1 6am)
4 x

x—1

y=2x+

2.  Haiitu Touku pa3pbeiBa PYHKIIUU U KITAaCCUDUITUPOBATH UX
x—2,x<0
f(x)={ 2,x=0
x°=2,x>0

2 BapMAHT

1. Haiitu oOnacTh onpeneneHust GpyHKIUN
1

Y Vx*=2x-5
2. Haiitu Touku pa3pbiBa QYHKIIMHU U KIACCU(PUITUPOBATH UX
x+3
f(x)={]x+3]|
0,x=-3

x—3,x%Z-3

oaHOM

Tema 4 «{udpPpepenunanbHoe ucUncIeHUe PYHKIUN OHON MepeMEeHHOMH)

N3 no teme 4

_ 2
1. BbIYuciauTh Npou3BoAHYI0 GYyHKITUUY =Vx-e
)= x2=5x+8
2. HccnenoBaTh (byHKumo 10 CXEME: x—4

3. Haiitu npoMexxyTKH BBITYKIOCTH (PYHKIIUU
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y:%/;—\3/x+1

Tema S «Cayuaiinbie cOOBITHS M CIy4YaliHbIe BeJIUYNHBD)

TecToBBIC 3a1aHUA IO TEMeE 5
3aoanue 3axpvimoco muna ¢ 6blO0POM 00HO20 NPABUTILHO2O OMEemda u3

HECKOJIbKUX 6APUAHNM OB I’lpe()]lOcheHHblx.
1.BHMaTenpHO IMpOYUTAThb TCKCT 3a/laHN U IIOHATh, YTO B KaUCCTBC

OTBETA OKUAAETCS HECKOJIBKO IPABUIIBHBIX OTBETOB U3 IIPEIJI0KEHHBIX
BAPUAHTOB.

2. BHUMaTeIbHO IPOYUTATh NIPEJIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BbIOpaTh HECKOJIBKO MPABUIIbHBIX OTBETOB.

4. 3anucath TOJILKO HOMepa (Wi OYKBbI) BRIOPAHHOTO BapUaHTa OTBETA
(manpumep, 1 nmu A)

1. Teopus BEpOSATHOCTEM M3ydyaeT MaTeMaTUYECKUE OOBEKTHI (yKa3aTh JIUIITHEE).

1. aKCHOMBI TEOPUHU BEPOSITHOCTEH;

2. CJly4dailHbIe COOBITHS U CITy4alHbIC BEJIMYMHBI;
3. BEPOSTHOCTHOE MPOCTPAHCTBO;

4. 3aKOHBI BEIOOpA.

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

HECKOJIbKUX 6APUAHMOB I’lpe()]lOcheHHle.
1.BHUMaTenpHO IIPpOYMUTAThb TCKCT 3a/laH1 U IIOHAThb, YTO B KaUCCTBC

OTBETa OXKUJACTCS HECKOJIBKO MPABUIIBHBIX OTBETOB U3 MPEIOKEHHBIX
BAPUAHTOB.

2. BHUMaTeabHO IPOYUTATH IPEIOKEHHBIE BAPUAHT-ThI OTBETA.
3. BbIOpaTh HECKOJIBKO MPABUIIbHBIX OTBETOB.

4. 3amucath TOJILKO HOMepa (Wi OYKBbI) BRIOPAHHOTO BapUaHTa OTBETA
(manpumep, 1 umm A)

2. CnyqaitHoe coObITHE — 3TO (yKa3aTh HOMEp MPABUIBLHOTO YTBEPKIACHUS).

1. pe3yJbTaT UCIIBITAHMUS;

2. KOMIUIEKC yCIIOBUM;

3. BCAKHM (DaKT, KOTOPBI MOKET MPOU30MTH WIM HE MPOU30UTH B
pe3yabpTare OIbITA;

4. HEU3BECTHBIN UCXOI.

3. Yka3arh, Kakoe COObITHE HA3hIBAIOT HEBO3MOXKHBIM
1. cOOBITHE, BEPOATHOCTh KOTOPOT'O paBHA HYJIIO;

16



2. coOBITHE, KOTOPOE HE MIPOUCXO/INT;

3. cOOBITHE, KOTOpPOE HUKOTJa HE HACTyHmaeT IpPHU OCYIIECTBICHUU
JAHHOT'O SKCIIEPUMEHTA;
4. coOBbITHE, KOTOPOE HE UMEET HY>KHOI'O UCXO/1a.

Tema 6 «OCHOBBI MATEMATHYECKON CTATUCTUKN
KP no Teme 6

Bapuanr 1

Hana svioopra 2;0; 2; 1; 2; 3; 4; 1; 1; 0.

1.ITocTpouTh SMIUPUYECKYIO PYHKIIUIO pacpeaenacHus. HaillTu ONeHKH Il TeHepaTbHOTO
CpEeIHETo, TUCIIEPCHH, MOy, METUAHY.

2.ITocTpouTh TOBEPUTEIBHBIC HHTEPBAIIBI C HACKHOCTBIO 0.95 1Is a) TeHEPaTbHOTO
cpenuero (ecmu aucniepcust DX=1.00),b) renepansHOro cpeHero (€Cim JUCTIEPCUU
HEU3BECTHA), ¢) aucnepcud, d) 1y JoIu nMpu3HaKa, eciu B 40 ciydasx mpu3HaK HabIoqancs
10 pas.

3.HaiiTu MUHUMABHBIH 00BEM BBIOOPKH, JIJIsl KOTOPOTO MpeeiibHasl OIMOKa COCTaBUIa Obl
0.3(ecnmu mucniepcust DX=1.00)

4. meetcs crieyroliee pactpeaesCHHe )KUTENIEeH ropoJia o MECTIHOMY JOXOY:

Jloxon, Thic. py0 | Menee 20 20-40 40-60 60-80 boinee 80
KomnuectBo 8 32 40 46 24
AKUTEJICH(THIC)

a) Onpezaenute rpaHULIbl, B KOTOPBIX C HaZe:)KHOCTHIO 0,99 3aKkimouéH cpeHuil Mecsu-
HBIN JOXOJI KUTEJEH ropoa.

0) Kakum momxeH ObITh 00bEM BEIOOPKH, YTOOBI T€ )K€ TPAaHUIIBI TAPaHTUPOBATH C Ha-
néxuoctbio 0,99737

Bapuanr 2

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

1.ITocTponTts SMIupruecKkyto GyHKIUIO pacrpeaeneHus. HaiiTu omieHKu 1Sl reHepaibHOTO
CpEJIIHETO, TUCIICPCHH, MOy, MECTHAHY.

2.ITocTpouTh TOBEpUTEIHHBIC HHTEPBAJIBI C HaIeKHOCTHIO .95 17151 a) TeHepalbHOTO
cpennero (ecnu gucnepcus DX=1.00),b) reHepanbHOTO CpeaHETO (€CIU TUCTIEPCUHT
HEU3BECTHA), ¢) aucrepcu, d)1ist 1oy npu3Haka, eciu B 40 cnydyasx Mpu3HaK HaOMroaamcs
10 pas.

3.HaiiTn MUHUMAaNbHBINH 00BEM BBRIOOPKH, I KOTOPOTO MpeAebHAs OMUOKA COCTaBUIIA OBl
0.3(ecn mucniepcust DX=1.00)

4. meeTcs creayrolee pacrpeaeieHue JKuTelel peruoHa mo n3oupaTenbHON aKTHBHOCTH:

[IpoueHT Menee 20 20-40 40-60 60-80 Boiee 80
IIPOTr0JI0COBABIINX
KoanuectBo Hacel. 5 12 20 36 10
ITyHKTOB
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a) Onpeaenute rpaHUIIbI, B KOTOPBIX C HaZeKHOCTHIO 0,99 3aKkimouéH cpeHuit
MPOIICHT MPOTOJIOCOBABIIUX YKHUTEJICH TOPOIa.

6) Kakum nomxeH ObITh 00bEM BEIOOPKH, YTOOBI TE K€ TPAHUIBI TAPAHTUPOBATH C Ha-
néxaocthio 0,997

5.2. TumoBbie OIICHOYHBIC MaTepUalbl IS TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH 00yJaroMuXcs (BHE KOHTPOJIBHBIX TOYEK):
MPUBEECHHI B 11.6.2.

5.3.01MH WK HECKOJBKO TEMAaTUYECKUX OJIOKOB JAMCLHUIUIMHBI 3aBEPILAIOTCS
KOHTpobHOM ToukoM (manee — KT). Tekymmii KOHTpPOJIb YCHEBAEMOCTH IO
JTUCITUIUTHHE TIpeaycMaTpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecsitu) KT B
TE€YEHUE NIEPHOJAa OCBOCHHUSI TUCLIUTIIINHBI.

MakcuMallbHOE KOJIMYECTBO OauioB 3a 000l Tun pador B pamkax KT
coctasiusier 100 (cTo) 6anos.

Pacnpenenenne BecoBbix Kod(duuuentoB nmo KT B pamkax TeKyIIero
KOHTPOJISl yCIIEBAEMOCTH MO JUCHUILUIMHE U (POPMYJIbI pacuera:

Haumenosanue MaxkcumanbHoe Kosdduunent Beca Pesynbrar
KOHTPOJIbHOM TOYKU | KOJMYECTBO OA/JIOB | KOHTPOJBHOW TOUKH KOHTPOJIbHON TOYKH,
3a paboTy B paMKax y4acTBYIOLIVH B
KT, koropoe MoxeT (dbopmupoBaHUN
Ha0paTh CTYJIEHT HUTOTOBOM OAJIITLHOM

OIICHKH IO AUCIHUILINHE
(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

dopmyira pacyera pe3yabTaTa KOHTPOIbHOM TOUYKU:
Pe3ynpraT KOHTpONBHON TOukM = KoymuecTBo OamioB 3a pabory B pamkax KT X
KoaddunmeHT Beca KOHTPOILHON TOUKH.

5.4.@opMBI TEKYIIET0 KOHTPOJIS yCTIeBaeMOCTH o0yJatomuxcs B pamkax KT u
TUTIOBBIE OIICHOYHBIC MAaTEPUAIIBI:

KT-1

Temsb1 1-2.

Yemuwiii onpoc
Huousuoyanvroe zadanue (U3).

KT-2
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Tema 3.

Koumpoavuas paboma (KP).

KT-3
Tema 4.

Unousuoyanvroe 3adanue (H3).

KT-4
Tembl 5-6.
Tecmuposanue.

Koumponvuas paboma (KP).

Jlia kaxxaon (OpMbI TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH OOYyYaroluXcs B
pamkax KT onpenenensl KpUTEpUM OLICHUBAHMS PE3YJIbTATOB BBIITOIHEHUS 3a0aHUS.

1. Kpumepuu oyenusanus mecmupo8aHus:

Kpurepun onenku Huanason Ornucanue KpuTepus
PHTCP 0a/I0B PUTEP
0 Konuuecmeo npasunvhvix omseemos
MmeHee 55%
25 Konuuecmeo npasunvnvix omeemog om
55% 00 64%
Konuuecmeso
R 50 Konuuecmeo npasunvrvix omeemos om
P 65% 0o 74%
omeemos
75 Konuuecmeo npasunvnvix omeemosg om
75% 00 84%
100 Konuuecmeo npasunvnvix omeemog om
85% oo 100%
HrToro makcumManbHO: 100

2. Kpumepuu oyenusanus H3:

8bIOPAHHBIX NOHAMULL

Kpurepuu ouenku Jlnanason Onucanue Kkpurepus
PHTEP 0aJJI0B PHTEP
41-70 Jlemanvnoe, nocnedosamenvroe
onucanue xo0a peuleHul npumepa
21-40 llosepxnocmuoe onucanue xooa
Cooeporcanue u .
peuieHull npumepa
packpvimue
0-20 Tlonamus packpvimol MUHUMATLHO UU

He PACKPbINblL 806CE
He npeocmasnen/ npeocmaenen
MUHUMATbHDIL X00 pellerus npumepa
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Konuuecmeo évinonnennwvix 3a0anuil

30
om 85% oo 100%
Konuuecmeo z
COITOMHEHHbLX /5 Konuuecmeo evinoanennvix 3a0anuil
. om 55% 0o 84%
3a0anHull -
0 Koauuecmeo vinoinennvix 3a0anul
MmeHee 55%
HToro makcumaibHO: 100

3. Kpumepuu oyenusanus KP:

Kpurepun onieHku Jlnanason Onucanue Kputepus
PHTEP O0aJIIOB PHTEP
37-50 JlemanvHoe, nociedosamenvroe
onucarue xo0a peweHuli npumepa
16-30 Ilosepxnocmuoe onucanue xooa
Cooeporcanue u .
peuteHull npumepa
packpuvlmue
. 0-15 Touamus packpolmvt MUHUMATILHO UTU
8bIOPAHHBIX NOHAMULL
He PACcKpulmbvl 808Ce
He npeocmasnen/ npeocmaenen
MUHUMATbHBLY X00 peuleHus npumepa
16-20 lIpeocmaenennas ungopmayusi
NOOMBEPIHCOEHA CCOLIKAMU HA
Ilocmogeprnocmo u
aKmyanbHOCMb UCTROTHURY
o qf));o UL 0-15 Ilpeocmaenennas ungopmayus
pIAY YACMUYHO NOOMBEPHCOCHA CCHLIKAMU
HA UCMOYHUKU UIU He NOOMBEPHCOCHA
30 Konuuecmeo evinonnennvix 3a0anuii
om 85% oo 100%
Konuuecmeo z
b InONH e b /5 Konuuecmeo evinonnennvix 3a0anuii
. om 55% 0o 84%
3a0aHull »
0 Konuuecmeo evinonnennvix 3a0anuii
Mmenee 55%
HToro MmakcumMalbHO: 100

4. Kpumepuu oyenuganus ycmmnoz20 onpoca:

Jluamnazon 6aioB

Onucanue kpurepus

85-100

COCTAaBJICHHBIE;

OOyuaronuiics MOJHO u3JIaraeT Martepuayil (OTBEUaeT Hal
BOTIPOC), 1a€T MPaBUIHLHOE OIpeIeTICHIEe OCHOBHBIX TIOHSATHH;
oOHapyXKMBaeT MOHMMAaHWE MaTepHala, MOXXEeT 0O0OCHOBATh
CBOW CYXXJICHUS, TPUMCHHUTD 3HAHUS HA MPAKTHKE, IPUBECTH
HEOOXOIMMbIE TPUMEpPHl HE TOJBKO M3 y4YeOHHMKA, HO U
CaMOCTOSITEJIbHO

n3jgaract

MaTepual
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[MOCJICIOBATENILHO W TMPAaBUJIBHO C TOYKU 3pEHUS HOPM
JIMTEPATYPHOTO SI3BIKA.

OOyuarolmuiics J1aeT OTBET, YJIOBJIETBOPSAIOIIMA TeM ke
TpeOOBAHMSM, UYTO U AJIA OLUEHKH «OTJIMYHO», HO JOIMYCKAeT
1-2 ommbKu, KOTOPBIE CaM ke UCHPABIIAET, U 1—2 HeoueTa B
110CJICIOBATENBHOCTH U S3bIKOBOM oopmieHUN
M3J1aracMoro.

65-84

OOyuaromuiicas oOHapy>KMBaeT 3HAaHUE U [IOHUMAaHUE
OCHOBHBIX ITOJIOKEHUW JAHHOW TE€MbI, HO U3J1aracT MaTepUall
HETOJIHO M JIOMyCKAeT HETOYHOCTH B OIMPEJICICHUH TOHSATUN
i (HOPMYITMPOBKE TIPABIIT, HE YMEET JOCTATOYHO TITyOO0KO H
TOKA3aTeIbHO 00OOCHOBATH CBOM CYXJICHHS U TIPUBECTH CBOU
MpPUMEPHI; H3jaraeT MaTepual HEMOCJIeA0BAaTeIbHO U
JTOITYCKAeT ONTMOKHU B S36IKOBOM O(hOPMJICHUH M3JIaraeMoro.

55-64

OO6yuaronuiics oOOHapyKUBAaeT HE3HAHUE BOMPOCA, IOMYCKAET|
0-54 OommMOKK B  (OPMYIMPOBKE ONpPEICICHUH H  TIPaBUII,
HCKaXAIOIINEe WX CMBICT, OCECHOPSAOYHO M HEYyBEPECHHO
M3JIaraeT MaTepuall.

5.5. OnucaHue JOTOJHHUTEIBHBIX MaTEpHATIOB ©  000pyIOBaHUS,
HEOOXOMMBIX JIJIS1 BHITIOJIHCHUS POBEPOYHBIX 3aJIaHUl (npu Heobxooumocmu).

Jlns pemenust 3aga4 oTkpbiToro tuna (keiicos, U3, KP), TectoBbIx 3aganuii
CTYJICHTY pa3pelaeTcsi UCIOJIb30BaHUE KaJbKYJATOpa; MPOTpaMM JJisg padoThl C
ANIEKTPOHHBIMU TaOIUIIaMU Il 00paOOTKH, aHAJIN3a U BU3yaIU3alluK TaHHBIX.

6. ®opMbI IPOMEKYTOYHOM ATTECTALMU, KPUTEPHUHU U HIKAJIA OlleHMBAaHMS,
THIIOBbIE OIleHOYHbIE MATEPUAJIbI 110 TUCHUILIHHE

6.1. IIpomexyTouyHasi aTTecTaius MpOBOAUTCS B (hOpMe 3a4eTa ¢ OI[€HKOIA.
3aueT ¢ OLEHKOM MpoBOAUTCS B (pOpME YCTHOTO coOeceOBaHUS IO OJHOMY

TEOPETUUECKOMY BOMPOCY M BBINOJIHEHUS MpakTuiyeckoro 3amganus. HeoOxomumo
NOJpOOHO M3JO0XKHUTH XOJ| BBINOJHEHHUS 3aJaHus, CJelaTh BBIBOABI (IIpH
HeoOxonumocTtr). Ha moaroroBky k oreery aaercs 40 MUHYT.

[Ipn peamuzanum npomexyrouHoi arrecrauuu B DO/JOT moryt ObITh
UCIOJIb30BaHbl cienyromue gopmbl: yctHo B JJOT - B dopme 0OOCHOBAHHBIX
OTBETOB Ha 3aJlaHus pa3au4Horo tuna; nucbkMeHHo B CO - B (hopme nucbMeHHOTo
pelIeHns 3aJaHni Pa3JINYHOIO THIIA.

6.2. TunoBnie OLOCHOYHBIC MATCPHUAJIbL HpOMG)KyTOqHOﬁ aTTcCTaluu.

Bonpocz;z 0151 NOO20MOGKU K 3auemy C OueHKOﬁ.
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Matpurisl. OCHOBHBIE OIPEACIICHHUS.

Onepauuu HaJl MaTpUILIAMU U UX CBOMCTBA.

OnpenenuTeny KBapaTHbIX MaTPHIL.

CBolicTBa ONIpENETUTEIEH.

OO6paTHas MaTpuIia.

Panr maTpuiibl.

Cucrema n TMHEWHBIX YPAaBHEHUN C N IEPEMEHHBIMH.

Martpuunslili MmeToa peuieHus onpeneneHaon CJIY.

9. Meron Kpamepa pemenus onpenenennoin CJIY.

10.Meton I'aycca peurenus onpenenennon CJIIY

11.TTonsarue pyukuu. OCHOBHBIE CBOMCTBA U KiIacCU(UKAIHSI.

12.IIpenen pyukiuu. OCHOBHBIE TEOPEMBI O MpEeIiax.

13.HenpepsiBHOCTH (PYHKITUH.

14.Pa3pbiBbl HyHKIHH.

15.1TponsBogHass (GyHKIMHM OJHOW TMEpEMEHHOW. BhrumcieHne mpou3BOIHON
CJIO’KHOM, 0OpaTHOM, MapaMeTPUUECKON 1 HESBHO 3aJaHHON (DYHKIUU.

16.0OcHoBHbIE TTpaBuiIa TUPPEPEHIIUPOBAHHUS.

17. Iuddepennnan GyHKIUHA U €r0 TEOMETPUUYECKHUI CMBICI.

18.0OcHoBHBIE TeopeMbl U(HEpEeHIINATBEHOTO UCUNUCTEHUS.

19.11paBuno Jlonurans.

20.MOHOTOHHOCTb U TOUYKH 3KCTpeMyMa (DYHKIIMH OJJHOM MepeMEeHHOM.

21.BBIMyKJIOCTH-BOTHYTOCTh (DYHKIIMU U TOUYKH Ieperuoa.

22.AcumnToThl Tpaduka GyHKIUH.

23.006mmas cxema uccienoBanus (PyHKIMI U TOCTPOCHUS UX TpadUKOB.

24.Cnyuaitabie coObiTHsi. OCHOBHBIC ONIPECTICHUS.

25.JleticTBUs HaJl COOBITHSIMH.

26.0mpeneneHne BEPOATHOCTH COOBITUM (CTAaTUCTUYECKOE, KIIACCHYECKOE,
r€OMETPUUYECKOE).

27.CBouCcTBa BEPOSITHOCTH.

28.YcioBHas BEPOSATHOCTh. TeopeMa YMHOKEHUS BEPOSITHOCTEM.

29.TeopeMa CII0KEHUST BEPOSITHOCTEM.

30.Cnyualinbie BeTMurMHbl. OCHOBHBIE ONPEACIICHUS.

31.3akoH pacripeeneHns] AUCKPETHBIX CIIyYailHbIX BEJTUYHH.

32.3aK0H pacHpenesieHusl HEMPEPIBHOMW CIy4ailHOW Benu4uHbI. [IIOTHOCTH
pacnpeiesieHus U ee CBOMCTBA

33.®yHKIMS pacOpeieeHUs CIIyYallHbIX BEJIMYUH U €€ CBOMCTBA.

34. YucnoBble XapaKTEPUCTUKU CIyYalHBIX BEJTUYUH.

35.XapaKkTepuUCTUKHU MOJTOKECHUS.

36.0OcHOBHBIE 3aKOHBI pacnpeeneHus (OnHomuanbHbId, [Tyaccona).

37.0cHOBHBIE 3aKOHBI pacmpeleieHus (paBHOMEPHBIM U TIOKa3aTeIbHBIN
3aKOHBI).

38.0OcHOBHBIE 3aKOHBI pacripeaeaeHus (HOpMaJbHbIN 3aKOH).

39.YucnoBble XapaKTEPUCTUKHU ABYMEPHOU CIIy4YallHOW BEJIMYHHBI.

40.0mHOoMepHast MOJieb BEIOOpKU. OCHOBHBIE OIIPEACIICHUSI.

PN B D=
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41.TlepBuunas 00pabOTKa CTATUCTUIECKOTO MaTepHaa.
42.OMOUpUYECKUE 3aKOHbBI PaCIPEICIICHUS.

43.ToueyHble OLIEHKH MOJIETTH BBIOOPKH.

44.01eHKr MaTeMaTHYECKOr0 OKUIAHNS U TUCIIEPCUH.
45.VHTepBaJIbHBIE OIICHKH.

46./lHTEepBAIBHBIE OLIEHKN MAaTEMATUYECKOTO OKUJAHUS U TUCIIEPCUN

Tunoewie 3a0anus 01 3a4ema ¢ OUEHKOU
sinx — Inx
x+5

1. HaiiTu npou3BoiHyI0 QYyHKIIMH Y=

2
1+x

3—x
3. Haiitu npousBoanyo QyHKIuU Yy = Sin(x?)

2. Haiitn npomMexyTKu yObIBaHUS QYHKIUHU Y=

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

2 32 -1
5. Haiitu onpenenurenh MaTpUIbL A= 23 0112 04
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 anrebpanueckoe JOIOTHEHUE

QJICMCHTA MaTPHIbI 4;3.

7. Haiitu npousBoanyo GyHKIuu Y =x-c0s’3 x
2
y=|1- 2 :
X

S

Haiitu Touku nepern6a QpyHkimu

9. JlBa cTpeiika caenaiu Mo OJHOMY BBICTpENyY MO MHUIIeHU. M3BeCcTHO, 4TO
BEPOSTHOCTH IOMAJaHUs B MUIIICHB JIJI1 OJHOTO M3 CTpesikoB paBHa 0,6, a
ms apyroro - 0,7. Haiigure BEpOATHOCTH TOTO, UYTO TOJBKO OAWH U3
CTPEJIKOB MONAJIET B MUIICHb.

10.IlpoBoATCS TpWM HE3aBUCHUMBIX HCHBITAHUS, B KaXIOM U3 KOTOPBIX

BEPOSTHOCTh HACTYIUICHHUS HEKOTOPOro COObITHs MocTosiHHA. CiyuaiiHas

X . A Hasiey P(X)
BCJINYUHA — YUCJIIO ITIOABJICHUU CO6BITI/I5[ . HaI/ITI/I ) cCJIInu I/I3BCCTHO,

4TO M(X):Z’l.

TunoBsie IMPOBCPOUYHBLIC 3adaHUA OJIs1 CaMOIIOATIOTOBKH 06yano1uer0051 K
HpOMG)KYTO‘IHOﬁ aTTcCTallun:

TUIT CIIEHAPUU TUITOBBIE 3ATAHUA

23




3ATTAHUS

BBITIOJIHEHMA

3amaHue 3aKpBITOrO
THUIIA C BBIOOPOM
OJTHOTO MPaBUIILHOTO
OTBETa M3 HECKOJIBKUX
BapUaHTOB
TIPEIO’KEHHBIX

| .BHUMAaTEThHO NPOYNTATE TEKCT
3a/laHus U IIOHATh, YTO B KAUECTBE
OTBETA 0’KUJIAETCS TOJIBKO OAVH U3
NPEAJIOKEHHBIX BAPUAHTOB.

2. BHUMaTenpHO NPOYUTATH
IIPEJI0KEHHBIE BAPDUAHTHI OTBETA.

3. BrIOpath 0/iMH BEPHBIH OTBET.

4. 3anucath TOJIBKO HOMep (WITH
OyKBY) BEIOPaHHOTO BapHaHTa
oTBeTa (Hampumep, 3 uinu B).

[TpousBoHas GyHKIUHU B TOUKE — ITO:
1) ysxms
2) uyucno

3) BekTop

Ycnosue  f(x,)2>f(x), ecnu x, <x
COOTBETCTBYET (PYHKIIUHU, KOTOpast

1) Bo3pacraer;
2) He yObIBaeT;
3) He BO3pacTaer;

4) yObIBaerT.

3amaHue 3aKpBITOTO
THUIIa Ha YCTaHOBJICHUE
COOTBETCTBHSA

| .BHHMaTEThHO NPOYUTATE TEKCT
3a/laHus U IIOHATh, YTO B KAUECTBE
OTBETA 0’KUJAOTCS I1apbl
DJIEMEHTOB.

2. BHUMaTeIpHO MPOYHUTaTh 002
CIMCKa: CIUCOK | — BOIPOCHI,
YTBEpXKICHHUS, (PaKTHI, MOHATHS U
T.I.;

CITUCOK 2 — yTBEP>KACHHUSI, CBOICTBA
00BEKTOB U T.1I.

3. ComocTaBUTD 3JIEMEHTEI CIIMCKA
1 ¢ smeMeHTaMM CIIMCKa 2,
c(OpMHUPOBATH MAPBI HEMEHTOB.

4. 3anrcaTh NoNapHo OYKBEI U
u¢psI (B 33aBUCIMOCTH OT
3aJaHus) BApHaHTOB OTBETa
(marmpumep, Al unu b4).

1. YcTaHoBUTH B3aUMHO OJHO3HAYHOE
COOTBETCTBHE MEX]y MMOHATHEM U (HOPMYIION

dopmyna Pe3ynbTaT
A) 1o
: ?-3x+2
lim >
-1
B) 2)1
. 2x% —3x+1
lim _ , ————
-1
O) 3)2
. 2x —3x+1
111’1'1)6_)OO 2—1

2. YcTaHOBUTE COOTBETCTBUE MEXKIY
(bopMyI0it U pe3yIbTATOM.

dopmyia PesynbTar
A) 0
B) 1
. 10x* —5x +1
h xo© A~ 2 1|
2x°+1
O 5
) 2x* —5x+1
lim,_, ————
2x +1

3agaHue 3aKpBITOrO
THIIA C BBIOOPOM
HECKOJIBKUX
MPaBIJIBHBIX OTBETOB
U3 HECKOJIBKHUX
BapUaHTOB
MPeITI0KEHHBIX

| .BHUMAaTEThHO NPOYUTATE TEKCT
3a/laHus U IOHATh, YTO B KAUECTBE
OTBETA 0’KUJIAETCSI HECKOIBKO
NpaBUJIbHBIX OTBETOB U3
NIPEJIOKEHHBIX BAPUAHTOB.

2. BHuMartenbHo MpoYnuTaTh

1. Huddepennman GpyHKINN paBeH:

a) df (x|=f (x)

b) df [x|=f (x)dx
¢) dfx )—tga
d) df[x|=f[x]Ax
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MPCAJIOKCHHBIC BaApUAHTBI OTBETA.

3. BrIOpaTh HECKOJIBKO
IMpaBUJIbHBIX OTBETOB.

4. 3anmcath TOIBKO HOMeEpa (WITH
OyKBBI) BEIOpaHHOT'O BapHaHTa
oTBeTa (Hampumep, 1 4 wmu A T).

2. HaliTu npoMeKyTKH BO3pacTaHus
bynkuun  y=x’—3x+2

I)xeR
2)(2;+00)
2)(1;+x)
4) (-00;1)

a)

3aﬂaHI/I€ 3aKpPBITOI'O
TUIIA HA YCTAHOBJICHUC

1. BuuMarenabHO MPOYUTATH TEKCT
3aJlaHMs U ITIOHATH, 9YTO B KA4eCTBE

1. VYkaxure 110CJIe/10BATEIbHOCTD
JNeUCTBUI TPH HCCIENOBaHUM (PYHKIMHM Ha

IIoCIaea0BaTCIIbHOCTH OTBETA OXKUAACTCA
MOHOTOHHOCTB:
TIOCJIIECA0OBATCIIBHOCTD 3JICMCHTOB.
2. BHUMaTenbHO NpoYnTaTh a) OHpeﬂeHHTI’ 00;
TpeUIoKEHHBIE BApHAHTHI OTBETA. b) Haiitu IIPOM3BOIHY IO IePBOTO
MOPSIKA;
3. ITocTpouTh BEpHYIO PAd >
HHOCIIE10BATENLHOCTD 13 c)  Haiitu kpuTHYeCKUE TOUKH;
TIPEIOKEHHBIX AIIEMEHTOB. d) Haiitu 35aku IIEPBOH IIPOHU3BOAHOU.
4. 3anucatb OykBbl/LU(PEI (B 1. YKaxure [OCIEN0BATEIbHOCTE
3aBUCHMOCTH OT 33/IaHHS) NEUCTBUIM TMpHU HccleAOBaHUU (YHKIUU Ha
BApUAHTOB OTBETA B HYKHOU .
BBIITYKJIOCTb:
MOCIIEZI0BATEIHLHOCTH (HAIIPpUMeED,
BBA nm 135). a) Ompenenuts OOD;
b) Haiit mpou3BOgHYI0 BTOPOTO MOPSIKA;
¢) Haiftm xpuTnyeckue TOUYKH TPOU3BOIHOU
BTOPOTO MOPSIAKA;
d) Haiiti 3HaKM BTOPOU MPOU3BOTHOM
3ananue 1.BHUMATENBHO POYUTATH TEKCT 1. OmnpenenuTs TOUKY, B KOTOPOU mpeent
KOM6I/IHI/IpOBaHHOFO 3aJaHus U IIOHATH, YTO B KQYCCTBE

THTIA C BEIOOPOM
OJIHOTO ITPABHIILHOTO
OTBETa U3
Npe/II0KEHHBIX U
000CHOBaHHEM BBIOOpA

OTBETA OKUAACTCA TOJIBKO OJJHWH U3
TIPEUIOKEHHBIX BaApUaHTOB.

2. BHUMaTenbHO NpoYnuTaTh
MIpeIOKeHHBIC BADHAHTHI OTBETA.

3. BrIOpath oiMH BEPHBIi OTBET.

4. 3anucatb TOJIBKO HOMeEp (MITN
OyKBY) BEIOPaHHOTO BapHaHTa
OTBETA.

5. 3amucatb apryMeHTHI,
000CHOBBIBAIOIIME BEIOOp OTBETA

(mammpumep, 4 TeKCT 000CHOBAHUA).

GyHKINHU, H300paKEHHOW Ha PUCYHKE, PaBCH
2,5. O6ocHyHTE CBOIA BEIOOD.

v

5
25 z

%)

X

K

a)

2. VYka3aTb TOUKY, B KOTOPOH (QyHKIIHS,
n300pa’keHHas HAa PUCYHKE, UIMEET
pa3psIB BTOpOro poaa. O6ocHyiite
CBOM OTBET.
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3amanue OTKPBITOI'O 1. BuumarensHO IpoOYUTaTh TEKCT 1. HpHBe JUTEC II0JIHOC PCUICHUEC IPpUMEpa.
TUIa C Pa3BEPHYTHIM 3aJaHus U MOHATH CYThb BOIIpOCaA.
OTBETOM HccnenoBath (byHKHI/IIO (0] CXEME!:
2.IIpoaymars JIOTHKY H IIOJHOTY 5,08
OTBeTA. _X —ox+o
33 x—4
.3anmncaTh OTBET, UCIIOJIB3YS .
Y 2.IlpuBenuTe TOJTHOE pEUICHHE MpUMeEpa:
YETKHUEC KOMITaAKTHHIC
HCCIIEI0BATh (byHKIMIO o CXeMe:
(hopMyITUPOBKH. )
x°=3x+2
4B ciydae pacueTHOM 3a1a4u, Y= 7)6 5

3arnycaTb pECIICHUE U OTBET

6.3. Kputepuu u mkasna ouneHuBanus Ha ocHoBe bPC.

Kpumepuu u 6annvnas wkana onpedensaromes npenooasamesiem

KPUTEPUU OLIEHMBAHUMA

PE3VJIBTAT B
BAJIJTIAX

Jlan noanwiil, 8 102uteckoll noCc1e008amerbHOCMU PA38ePHYMbLL
omeem Ha NOCMABIIEHHBIU BONPOC, 20e OH NPOOEMOHCMPUPOBAL
3HAHUs npeomema 6 NOJHOM 0Ovbeme Y4eOHOL NPOSPAMMDbI,
00CMamouHo 21yO0KO 0CMbLCIUBAEm OUCYUNTUHY,
CAMOCMOsIMeENbHO, U UCHepnbleaoule omaeeyaem Ha
OONONIHUMENbHBIE BONPOCHL, NPUBOOUM COOCMBEHHbLE NPUMEPDL NO
npobdremamuke noCmasiieHHo20 80Npoca, peu NPedioNCeHHble
npaxkmuieckue 3a0anus 6e3 ouubox

40

an pazseprymuiil omeem Ha NOCMABIEHHbBIL 8ONPOC, 20€ CIMYOeHm
0eMoHcmpupyem 3Hanus, npuoodpemenHvle Ha TeKYUOHHBIX U
CeMUHAPCKUX 3AHAMUSAX, A MAKHCe NOJIYUeHHble NOCPeOCmMBOM
uzyuenus 003amenbHblX YUeOHbIX Mamepuailos no Kypcy, oaem
apeymMeHmupo8anHvle OmMeemyl, NPUEOOUM NPUMEDPDL, 8 OMeeme
npucymemeyem c80000Hoe 81d0eHUe MOHOIO2UYECKOU peyblo,
JI02UYHOCID U noclledogamenbHocmsy omeema. OOHAKo
oonyckaemcs Hemo4Hocmyv 8 omeeme. Pewun npeonoorcennuvle
npakmuyeckue 3a0anus ¢ HeboIbWUMU HeMOYHOCMAMU.

30-39

Jlan omeem, ceudemenbcmayowull 8 OCHOBHOM O 3HAHUU
npoyeccos uzyuaemou OUCYUNIUHBL, OMIULAIOUWUTICSL
Heo0CmamouHoU 21yOUHOU U NOJHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX BONPOCO8 MeopUlU, C1abo ChHOPMUPOBAHHBIMU
HABBIKAMU AHAU3A S18NeHULL, NPOYECCO8, HEOOCMAMOYHbIM
VMeHUuem 0asamo apeyMeHmupoB8aHHble OMEembl U NPUBOOUMb
npumepbl, He0OCMAMO4YHO C8000OHBIM 81A0EHUEM MOHOIO2UHLECKOU

20-29
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peubio, 102UYHOCIBIO U NOCIe008AMEILHOCHIbIO OMEend.
Jlonycrkaemcsi HeckonbKo ouwubOK 8 COOepAHCAHUU OMEema U
peueHuU nPaKkmu4ecKux 3a0aHull.

Jlan omeem, Komopwlil cOOepHCUM PSIO CePbE3HLIX HEMOUHOCEL, 0-19
0OHapYICUBAIOWULL HE3HAHUE NPOYECCO8 UZYYAEMOL NPEOMEMHO
obnacmu, OMAUYAIOWULICS He2TTYOOKUM PACKPbIMUeM membl,
He3HAHUeM OCHOBHBIX 80NPOCO8 MeOPUlU, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A S8NEeHUL, NPOYEeCCO8, HeyMeHuem 0aeams
apeymeHmupoeaHHvle omeemol, Cl1abbiM 81d0eHUuem
MOHOJI02UYECKOU peublo, OMCYMCmeuem J102U4HOCIU U
nociedosamenvHocmu. Bv16oovl nosepxnocmmuoi. Pewenue
NPAKMUYecKUX 3a0anuti He 8bINOJIHEHO, M.e. CIYOeHm He CNOCOOeH
omeemums Ha 60NPOCHL OAdHce NPU OONOIHUMENbHBIX HABOOAUUX
80NpPOCAX Npenoodasameis.

6.4. OnucaHue JONOJHUTEIBHBIX MaTEepHAIOB U 000pyJdOBaHUS,
HEOOXOIUMBIX JJIsSl BBITIOJIHEHHS] TPOBEPOUHBIX 3aJJaHUl (npu Heobxooumocmu).

JInsi BBIMOJHEHMS 3aJaHUl  Pa3IMYHOTO THUIA CTYJEHTY pa3peliaeTcs
WCIIOIb30BaHUE KaJIbKYJIATOpa; TIpOorpaMM IS palbOThl C  DJICKTPOHHBIMHU
TabaunaMu Uil 00paboTKH, aHallM3a U BU3yaIM3allud AaHHBIX. /[ mocTtpoeHus
VMHTEJUIEKT-KapThl W MOJEJEH B PA3JIMYHBIX HOTAUUSAX CTYJICHTY MOKHO
HCIT0JIb30BaTh JIIOOOM COOTBETCTBYIOIINM OHJIAWH-UHCTPYMCHT.

7. MeTtoanueckue MaTepuaJibl 0 OCBOCHUIO JUCHUILUIUHBI (MOIYJIs1)

JUis wW3y4deHuss OCHOBHBIX BONPOCOB O0Opa30BaTENbHOW MPOTrpamMMBI
HEOOXOJMMO  KOHCIEKTHUPOBATh  MaTepuaibl  JIeKIHi,  paboratb ¢
PEKOMEHJIOBAaHHOW IPENOJaBaTeIeM JIMTEPATYpOd, a TakkKe pecypcamu
WH(OPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOM CeTH «HTEpHETY. st
PUOOPETEHHS] HABBIKOB AKTUBHOI'O UCIIOJIb30BAHUS 3HAHUM MOJIE3HO 00CY X AAaTh
IUIAHOBBIE M BO3HUKAIOLIME BONPOCH, a TakKKe pellaeMble 3aJaud Ha
NPAaKTUYECKUX 3aHATUAX. UTOOBI Jlerye u mpovHee yCBOUTh MaTepHall CelyeT
MOCTOSSHHO HMCIOJIb30BaTh KOHKPETHBIE MPUMEPHI, CpPaBHEHUS M3 YKe
MOJIyYeHHBIX 00JacTeil HayK.

JUI 3aKperieHuss U3y4€HHOI0 Marepuasa JaHbl BOIPOCHI MO KaXA0W TeMe
JUCUUIUIMHBI, HA KOTOPBIE CIIETYET CAMOCTOSITEIbHO HATH OTBETHI.

BaxxHolt cocTaBHOI 4acTbio y4eOHOro Iipoliecca B BYy3€ SBJISIOTCA
npakThuueckue 3aHATus. [Ipaktuueckue 3aHATHS IPOBOAATCA TJIaBHBIM 00pa3oM
0 JAMCUUIUIMHAM, TPEOYIOIIMM 3aKperUIeHUsI HaBBIKOB pELICHHs 3aj1ad, |
MIOMOTAIOT CTYJIEHTaM I1y0ke YCBOUTh YUEOHbI MaTepHall, MpuoOpPECTH yMEHHUS
IPUMEHATh IPUHLIUIIBI CHCTEMHOTO MO/IX0/1a K PELIEHHUIO pa3HOOOpa3HbIX 3a4ad,
OIPENEIISITh M OLIEHUBATH PECYPCHI U CYLIECTBYIOLIUE OTPAHUYEHUS PA3HOTO PO
IIPOEKTOB.
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[Ipy  moaroroBke K  MPAKTHUYECKUM  3aHATUSIM  HEOOXOIUMO
MPOAHAIU3UPOBATh KOHCHEKT JIEKIHUH, O3HAKOMUTHCS C PEKOMEHJIOBAHHOU
JUTEPATYpOd IO COOTBETCTBYIOIIEH TEME, OCYIIECTBUTh MOATOTOBKY IO
PEKOMEHJIOBaHHBIM B paboueil mporpamme BOIpOcaM JUisl OOCYKIEHUS TEMBI,
BBINIOTHUTH HIUBUyalIbHOE 3a7jaHKE (ITPU HEOOXOIUMOCTH).

Heo6xo1umMo MOMHUTB, YTO HA JICKIIMA OOBIYHO pacCMaTPUBAETCS HE BECh
Martepuall, a TOJIbKO ero 4actb. OcTanbHasi €ro 4acTh BOCHOJHSIETCS B IIPOLIECCE
CaMOCTOATENFHON paboThl. B cBs3u ¢ 3TuM paboTra ¢ PEKOMEHJIOBAHHOU
auTepaTypou ooszatenbHa. Oco0oe BHUMaHUE MPU 3TOM HEOOX0AUMO OOpaTUTh
Ha COJIep)KaHME OCHOBHBIX IOJIOKEHUH U BBIBOJIOB, OOBACHEHHE SIBICHUU U
dbakToB,  yjICHEHHWE  MPAKTHUYECKOTO  MPUJIOKEHUS  paccMaTpUBAEMBIX
TEOPETHUYECKHX BONPOCOB. B mpouecce 3Toil pabOThl CTYIEHT JOJDKEH
CTPEMUTHLCS TOHSATH M 3alIOMHHUTH OCHOBHBIE IOJIOKEHHUS PACCMATPUBAEMOTO
MaTepuaia, TMpPUMEphl, TMOSACHAIONIME €ro, a Takke pa3o0paTbCcsi B
WUIIOCTPATUBHOM ~ MaTepuaie. B mpomecce TMOArOTOBKM K 3aHSTUSIM
PEKOMEHIyeTCsl B3aUMHOE OOCYKJIEHUE Marepuaia, BO BpPEMS KOTOPOIro
3aKpeIIAIOTCS 3HAHUA, a TaKkKe MPUOOpeTaeTcss MpPaKTUKa B U3JOXKEHUH U
pPa3bACHEHUH TOJYYEHHBIX 3HAHWM, pa3BHBaeTcs peub. [Ipu HeoOXxomumocTH
cienyeT oOpamaTrbCsl 3a KOHCYJIbTallMeW K MPEnoaaBaTelo (B TOM YHUCIE MO
ANEKTpOHHON TmouTe). [lmaHupys KOHCyJIbTallUIO, HEOOXOJUMO XOPOIIIO
MPOyMaTh BOIPOCHI, KOTOPBIE TPEOYIOT pa3bsiCHEHUS. 3aKaHUYMBATh TOJATOTOBKY
CIIElyeT COCTaBJICHHEM IUIaHa (KOHCIEKTa) II0 M3y4aeMOMY MaTepuairy
(Bompocy). OTO TO3BOJSIET COCTaBUTh  KOHIIEHTPUPOBAHHOE,  CXKATOE
NOPEACTABICHUE IO M3y4aeMbIM BOIIPOCaM. 3alUCH MMEIOT IMEPBOCTENEHHOE
3HAUEHUE NJIs CAMOCTOSITENHHOU PabOThI CTyJIeHTOB. OHM TIOMOTAaIOT TOHSATH
MMOCTPOECHHE H3Y4Ya€MOr0 MAaTE€pHUAId, BBIICINTh OCHOBHBIC ITOJOXKEHUS,
npocyieuTh MX JIOruKy. Kpome Toro, BejeHHWE 3amuceil CrocoOCTBYET
MPEBPAIICHUIO YTEHHWs] B AaKTUBHBIA MPOIECC, MOOWIM3YET, HapsAIy CO
3pUTENIbHOM, W MOTOpPHYI mamsaTh. ClenyeT TMOMHHUTh: Yy CTYJICHTA,
CHUCTEMATHUYECKU BEIYIIEro 3alucCH, CO3JaeTCs CBOM WHIUBUAYAIbHBIM (DOHI
METOJMYECKUX MaTEPHAJIOB JJisi OBICTPOro MOBTOPEHHUS M3YUYEHHBIX BOIPOCOB,
JUTSI MOOHITM3AITNY HAKOIIJICHHBIX 3HAHUN. OCOOCHHO Ba)KHBI M TIOJIC3HBI 3aITUCH
TOrJa, KOrJa B HUX HAXOJAT OTPAXKEHUE MBICIM, BO3HUKIIUE MpHU
CaMOCTOATENBHOM padoTe.

[Tocne m3ydyeHus: 0a30BBIX TEM Kypca TPOBOIUTCS TEKYIIHA KOHTPOJb
3HAHUW CTYJCHTOB B BHJIE ONPOCA WJIM MUCHbMEHHOIO TECTUPOBAHUS. THUIOBBIE
TECThI W 3aJaHUs 110 T€MaM JUCUUILUIMHBI MIPUBEACHBI B CIEIUAIBHOM pPa3Jielie
JTAHHOW pabouei MporpaMMBI.

[ToaroroBka K TEKyLIEMY M MPOMEXKYTOUYHOMY KOHTPOJIKO MPEANOIAraeT
M3YUEHHE TPEACTABICHHBIX BOMPOCOB K 3ayeTy, paboTy HaJ TecTaMH,
MPE/ICTaBIICHHBIMU B JIaHHOM paboueld mporpaMme, BBINOJTHEHHE CEMECTPOBOM
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IPOEKTHOM paboThl MO NPUMEHEHUI0 CHCTEMHOrO IMOAXO0Ja M METOJOB
CUCTEMHOI'0 aHaJIh3a K BHIOPaHHOM CUCTEME.

PaGora B ManpIx rpymnmax — 3TO OJIHA U3 CaMbIX HOMYJSPHBIX (opM
MIPOBEICHUSI 3aHATHH, TaK KaK OHAa JaeT BceM oOydaronumcs (B TOM YHUCIE U
CTECHUTEIIPHBIM) BO3MOKHOCTh y4acTBOBAaTh B pabOTe, MPAKTHUKOBATH HABHIKU
COTPYJAHMYECTBA, MEKJIUYHOCTHOIO OOIIEHUS (B YACTHOCTH, YMEHUE AKTUBHO
cilyuiaTh, BbIpaOaTbiBaTh  OO0IIee MHEHHE, paspeniaTh  BO3HHUKAIOIINE
pa3Horjacus). [enb JAHHOU dbopMbI MPOBEICHUSA 3aHATUM:
IIPOJIEMOHCTPUPOBATh CXOJACTBO WM DPa3jWyusl OIPEICICHHBIX SBJICHUM,
BbIpa0OTaTh CTpATErvi0 WM pa3pabdoTarh IUIaH, BBISICHUTH OTHOIICHHE
pPa3IMYHBIX TPYIIl YYaCTHUKOB K OJJHOMY M TOMY e Bompocy. B xoxe s3Toit
paboThl JOMOIHUTENIBHO PElIaloTCs CIEAYIOUIME 3a/Jada: pa3BUTUE HABBIKOB
oOlieHusT M B3aUMOJEWCTBHS B TIpynne, (QopMUpPOBaHUE LIEHHOCTHO-
OpPUEHTAIIMOHHOTO €IMHCTBA TPYIIIbI, MOOIIPEHNE K THOKOW CMEHE COIMaIbHBIX
poJieil B 3aBUCUMOCTHU OT CUTYyalUHU.

I'pynma CTyneHTOB JenuTCAd Ha HECKOJBKO ManbIx rpynn. KomnuectBo
IpyNI  OMNpeAeNseTcs YHUCIOM TBOPYECKMX 3aJaHui, KOTOpble OyayT
o0CyX/aTbcsi B TMpoIecce 3aHATUA. Masbie Tpynibl GOopMUPYIOTCS OO TO
YKEJIAHUIO CTYJIEHTOB, TINOO MO POACTBEHHOU TeMaTUKe JJIst 00cyxaeHust. Kaxnas
Majas rpyIna o0Cy>k/1aeT TBOPUECKOE 3a/JaHNE B TEUEHHE OTBEACHHOTO BPEMEHHU.
OcHOBHOW 3Tam — TMpoOBEAEHUE OOCYX ICHUS TBOPUECKOTO  3aJlaHUA.
3acinylIMBaIOTCS CYXIEHUS, IMpejularaémMble KakJoW Malioil rpynmnoi mo
TBOpUecKoMy 3ajnaHuio. [IpenopaBaTenb JaeT OLIEHOYHOE CYXIEHHE U padoTe
MaJbIX TPYII, [0 PEIICHUI0 TBOPYECKUX 3aJaHui, W 3S(PPeKTUBHOCTU
MPEJIOKEHHBIX MyTEH PEIICHHUS.

B kadectBe CaMOCTOATENbHOHM pPabOThl CTYJEHTAaMHU BBIIOJIHAETCS
CEeMECTpoBasi paboTa IO MNPUMEHEHHI0 CHUCTEMHOTO TMOJX0Jla U METOJIOB
CHUCTEMHOI'0 aHallu3a K BbIOpaHHOW CUCTeMe IO BceM TeMaM. PexomeHayercs
BBIOpaTh OPraHM3alMOHHO-TEXHUYECKYI0 cucteMy. Ilepen BbIIOJHEHHEM
3alandd 1o Teme | BBIOpAHHYIO CHCTEMY HEOOXOJUMO COTJlacoBaTh C
npenoaaBareneM. [Ipy BbINOJIHEHUH 33JaHUN 110 TEMaM MOTYT UCIIOJIb30BaThCs
MpeACTaBICHHbBIE CTYICHTOM MaTepHUabl IO MPEAbLIYIIINM TeMaM. BoiroaHeHHast
ceMecCTpoBasi paboTa MNPEJCTABISAETCA CTYACHTOM Ha OTKPBITOM 3alllUTe Ha
IIPOMEKYTOUYHOM aTTECTALINH.

8. YueOnas murepatrypa u pecypcbl HHGOPMAITMOHHO-
TeJIEKOMMYHUKAUUOHHOM ceTu HTEepHeT

8.1. OcHoBHas nuTepaTypa
1. CemenoB, B.A. Marematnueckue MeETOAbl B T'yMaHMTapHBIX
HWCCIIEOBAHUAX: y4EOHUK VIS BY30B / B. A. CemeHoB,
B. A. Makapununa. — Mocksa: U3gatensctBo FOpaiit, 2025. — 242 ¢. —
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(Beicimee  oOpazoBanme). — ISBN 978-5-534-20644-9. —  Tekcrt:
anekTpoHHEIN // O6pa3oBatenpHas miatdopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/564372

2. JlopoeeBa, A.B. Beicmias MaremMartvka Mjie TyMaHUTapHBIX

HarnpaBlieHuil: yueOHuk s By3oB/ A. B. JlopodeeBa. — 3-¢ wu3n.,
nepepad. u pon. — MockBa: M3narensctBo FOpaiit, 2025. — 422 c. —
(Beiciiee  o6pazoBanue). — ISBN 978-5-534-17098-6. —  Tekcr:
anekTpoHHBIN // ObpazoBarenbHas miatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/559918

3. Hopodeena, A. B. Bricmas matematuka. COOpHUK 3a/1a4: y4eOHO-
npaktuyeckoe mnocooue/ A. B. JopodeeBa. — 2-e u3n. — Mocksa:
M3natensctBo IOpaiit, 2025. — 177 ¢.— (Bpicmiee oOpazoBaHue). —
ISBN 978-5-534-15648-5. — Texkcr : snextponnsiii / OOpazoBarenbHas
miatgopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/559960

4. Cenpix, W.10. Beicmas warematvka [ TyMaHUTapHBIX
HampaBjieHuil: ydyeOHMK u mnpakTtukyM st By3oB/ H. 1O. Cenpix,
IO. b. I'pe6GenmukoB,  A. IO. IlleBeneB. — MockBa: U3aaTenscTBO
FOpaiit, 2025. — 393 c. — (Briciee o6pa3zoBanue). — ISBN 978-5-534-
19258-2. — Tekcr : anexTpoHHbIH // Obpa3oBatenbHas miargopma FOpaitt
[caiiT]. — URL: https://urait.ru/bcode/560548

5. BBegenue B BBICIIYIO MaTeMaTHKy: YYEOHMK W TMPAKTHKYM IS
By30B / moj obmei pempakuueit M. b. Xpunynosoit, 1. . [{piranok. —

MockBa: M3parensctBo  FOpaiit, 2025.— 478 c.— (Bebicuee
obpazoBanue). — ISBN 978-5-534-15087-2. — TekcT : 3IeKTPOHHBIH //
OOpazoBatenbHast ~ 1wiargopma  FOpaitt [caiT]. —  URL:

https://urait.ru/bcode/560153

8.2. JlononHUTENbHAS TUTEpATYypa

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

2. Manyrun, B.A.Maremarnueckuili aHaJiu3 Ajisi SKOHOMHUCTOB: YYE€OHUK U
MPAKTUKYM JJIS CpeAHEro npodeccruoHanbHoro oopasoanus/ B.A . Manyrun.— 3-e
u3., nepepad. u gorn.— MockBsa: M3natensctBo FOpaiit, 2024.— 557¢.— (Briciee
obpazoBanue). — ISBN 978-5-534-17808-1. — Tekcr: 23CKTpOHHBIN //
OG6pazoBarenbHas iatgopma Opaiit [caitT]. -
URL:https://urait.ru/bcode/538306

8.3. HopmaruBHbIE TPaBOBBIE JOKYMEHThI U UHAsI PABOBAsi HHPOpMaLIUS
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He ucnone3yrores

8.4

NHTepHeT-pecypcesl

OOyuaronuMest obecriedeH JocTyn Kk matepuanam kypca B CIIO Axkagemuu
http://lms.ranepa.ru, a Tak e 4Yepe3 CaluT HaydyHOH OMOJMOTEKH K CIEIyIOIIUM

TIOJITUCHBIM AJICKTPOHHBIM pecypcaM:
Pycckoazviunvie pecypcot
- DJIeKTpOHHbIE YUeOHUKH 3JIEKTPOHHO-O0nOMnoTeunoi cucremsl (DBC) «A4iibyxey

- DJNIEKTPOHHbIE YUEOHUKHU 3IEKTPOHHO-O0nbOInoreunoit cuctemsl (ObC) «fOpatim»

- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O01OMMoTeuHol cucremsl (OBC) «/lanvy

- DJIeKTPOHHbIE YUEOHUKHU JEKTPOHHO-O0MOMoTeuHoi cuctemsl (ObC)
«ZNANIUM.COM»
- DJIEeKTPOHHbIE YUeOHUKHU 3IEKTPOHHO-O01OMMoTeuHol cucremsl (ObC) « BOOK.RU»

- DNIEKTPOHHbIE YYEOHHKH DJIEKTpOHHO-OmOmmoreyHoit cucteMbl (OBC) «IPR

SMART)»

9. MarepuajibHO-TeXHHYeCKas 0a3a, MH(POPMALMOHHbIE TEXHOJIOTHH,

NnporpamMMHoe odecrieyeHue 1 HHPOPMALMOHHBIE CTIPABOYHbIE
CHCTEMbI

Ne i/t

HanmenoBanue

Crienmanu3upoBaHHBIE 3aJIbl JUIs IPOBEIEHUS JIEKINM, OCHAILIEHHbIE IEPCOHATBHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEIUHHBIM IIPOSKTOPOM

Ay,Z[I/ITOpI/II/I 1 KOMIIBIOTCPHBIC KJIACCHI, O60py,HOBaHHBIC noCcaa04YHbIMU MCCTaMH1 U
NEpCOHAIbHBIMU KOMITBIOTECpAaAMU C BBIXOJ0OM B I/IHTepHeT AJIA IPOBCACHUA
IPAKTUYICCKUX 3aHATUH

«MTC Jlunk» — poccuiickas niaatgopma sl OHJIaiH-KOMMYHUKAUN 1
COBMECTHOM paboTsl koMaHJ ; «SHnekc TenemocT» — cepBuc s
BHJIeOKOH(DepeHnumii ot AHnekca; S-MecceHmKep

TexHuueckue cpesicTBa 00y4eHUs: epCOHAbHbBIE KOMITBIOTEPHI; POrpaMMHbIE
CpelcTBa, obecrneunBarole NpocMoTp Buaeodaitios B popmarax AVI, MPEG-4,
DivX, RMVB, WMV; nporpammsl i paboThl ¢ 3J€KTPOHHBIMH TaOIUIIaAMU IS
00paboTKH, aHAJIM3a ¥ BU3YaJIU3alMH JTAHHBIX; COOTBETCTBYIOIINE OHJIANH-
MHCTPYMEHTHI JJIs1 HOCTPOEHUSI MHTEIIEKT-KapThl M MOJIEIEH B PAa3JIMYHbBIX HOTALMAX

Hayunas 6ubnuoTexa (B T.4. 3JI€KTPOHHBIE HH()OPMAIITMOHHBIC PECYPCHI HAYYHOM
ONOIMOTEKN)

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