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1. IlepevyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10
AUCUMILTHHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJbTATAMHU OCBOCHUSA

o0pa3oBaTeJbHON NMPOrPaMMBbI

Hucuumnuaa b1.0.07.03  «J/luckpetHas MartemaTuka» oOecredruBaeT
dbopmupoBaHue y 00yJarmMXcs CIICAYIOITUX YHUBEPCAJIbHBIX,
obmenpodeccrnoHambHBIX U TPO(PECCHOHATBEHBIX KOMITETCHITHIA™:

OT®/TD u Kon HaumenoBan | Kox unaukaropa | HaumenoBanue | Odpasosare
PEKBU3HUTLI | KOMIIETEHIIUHU ue AOCTHKCHUSA HHIUKaTOpa JBHBI
Iic ek KOMIIeTeH i ** JMOCTUKEHUS pe3yJabTar
KoMnereHuun KOMIETeHIHii ** %%
(npu %k
Hanuyuu) **
OIIK -4 CnocobeH OIIK-4.1 Hcnons3yer OIIK -4.1 3-1
WCTIOJh30BaTh MaTemarhdyeckue | SHAHHC
METOJIOB Hu
UHPOPMAITHIO, METOJIBI, N
MOACIICH
METOJIbI U MATEMATHIECKHE | et
nporpaMMHbIC MOJIeNH U | MaTeMaTHKH
CpencTBa ee IIPOrpaMMHBIE JUIS  peLIeHUs
coopa, cpeacTsa JuIs | 3a7adq
00paboTKH 1 pewenus  sajau | 0OpaboTkn u
aHanmsa
aHanmM3a i cbopa, 00paboTKH
JaHHBIX
HHPOPMAIHOHH " aHa3a
o- nH(pOpMAITIH MKC-3.1 ¥-1
AHAITUTUYECKOU yYMCHHUE
MOJAEPIKKHU pemaTh
NPHHSTHS 3amaun  cOopa
u  00paboTKH
YUPaRIEHIeCKH JAHHBIX c
X penienun HCIIOJIb30BaHH
eMm
IPOrPAMMHBIX
CpCACTB
OIIK-4.2 HWcnonszyer npu | OIK -4.2 3-1
peleHnn 3HaHUE
MPaKTUIECKUX MCTOIOB 1
MOACIICH
3a7AT METOMIBL M | onernoi
NpOrpaMMHBIC MaTeMaTHKH
cpeactBa  cOopa | w1 pemeHus
uHpopManuu, ee | 32034
06paboTKH u | oOpaborkn  u
aHanmsa
aHanmm3a JUIS
JaHHBbIX JJIIsL
MH(BOPMALHOHHO- | 110 1nepskicn
AHAJTUTUYECKOU HPUHATHUS
O IEPIKKH peleHni
TIPUHATHS
yIpaBIeHYECKIX OIK-4.2 y-1
. yMEHUue
peueHuit pemmats

3amaun  cOopa
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JaHHBIX

M

cpencTB
peIIeHUS

3aaa4

* Tucyunnuna modicem Gopmuposams KOMIEMEHYUIO NOTHOCMbIO UNU YACMUYHO.
**/lonocrno coomeemcmeogams Ipunodicenuio 1 k 06pazosamensHoll npozpamme

2. O0beM 1 MeCTO JUCUHMILIMHBI B CTPYKTYpPe 00pa3oBaTeILHOM
NporpaMmbl

O0beM TUCHUILIHHBI

O0beM IUCIUIUIMHBI M BHIBI y4eOHOU paboThl. OOmIas TpyJA0€MKOCTh
JUCHUIUTMHBL COCTaBNsieT S5 3aueTHBIX eauHuly/180 akageMHYecKuX dYacoB.
KonraktHast paboTa ¢ mpemnojaBateneM coctaBisieT 66 yacoB. B Tom uucie
JEeKUMOHHBIX 3aHATUW 32 yaca; NpakTUYECKUX 3aHATH 32  dyaca.
CamocrosiTenbHas pabora — 78 yaca. Ha mpoMekyTOUHBIN KOHTPOJIb BBIACIIAETCS
36 yacoB. POpMOI MPOMEKYTOUHOTO KOHTPOJIS SIBIISETCS DK3aMEH.

JIucuuIuiiHa peanu3yeTcss YaCTUYHO C NMPUMEHEHHEM JMCTaHLIMOHHBIX
oOpa3oBareabHbIX TexHoJorui (panee — JJOT).

Jloctyn K cucTeMe JTUCTAaHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUN
OCYUIIECTBJISIETCS.  KKIbIM  OOyYarouuMCsi CaMOCTOSITEIbHO € JIF0OOTO
ycTpoicTBa Ha mopTtane: https://Ims.ranepa.ru/. Ilapoias ¥ JOTUH K JHMYHOMY
KaOWHETY/IpO( IO MPEIOCTABIISIETCS CTY/ICHTY B JICKaHATE.

Teoperndeckue 3aHATHSA (JEKIMH) TPOBOASATCS MO moTokam. OOmuit
00BbeM JIEKLIIMOHHOTO Kypca cocTaBiisieT 32 Jaca.

[IpakTryeckue 3aHATHS OPTaHU3YIOTCS 10 TPyIIaM B BUIE CEMUHAPOB B
JIMAJIOTOBOM PEXUME B KOMIBIOTEPHOM KJIACCE ITyTEM PEIICHHsS] MPAaKTHYECKUX
3a/1a4 nporHo3upoBanus. OOUi 00HEM MPAKTUYECKUX 3aHATUN 32 yaca.

[Iporpammoii mpeaycMOTpeHa caMOCTOATENbHas padoTa CTYACHTOB B
o0beMe 78 uaca. B pamkax camMocCTOSTENbHOM pabOThl CTYAEHTBHI H3y4aroT
TEOPETUYECKH Marepuand B LENsAX MOArOTOBKM K YCTHOMY ONpOCY H
TECTUPOBAHMUIO, BBITIOJIHSAIOT ~ TPAKTUYECKUEe W MNPOPECCHOHAIBHO-
UCCJIeIOBATEeNbCKUE 3aJlaHus  (pa3pabaThiBalOT MOJENb, pEIIA0T 3aJayH,
CBSI3aHHBIE C OCHOBHBIMU pa3/iejlaMH JIUCKPETHONM MAaTE€MAaTHKH, HCIIOJIb3YIOT
METO/Ibl TEOPUU MHOXECTB, T€OpUU IpadoB, anreOpbl U UCUUCICHUS JOTHKH, a
TaK)K€ MNPEIUKATOB, TEOPUM KOJUPOBAHMS, NMPUMEHSIOT METOJBI U CPEACTBA
KOMIIBIOTEPHOTO ~ MOJICJIMPOBAHMUSI M  NIPOTrPaMMHUPOBAHUS, TOTOBSTCA K
OpPraHU3allMOHHO-MBICIUTEIIBHOW UIPE M  MPAKTHYECKHMM  KOHTPOJIbHBIM
3aJIaHUSAM.

Mecto nucunmiunbl B ctpykrype OII BO
HMucuuninuaa b1.0.07.03  «/luckpetHas MaTeMaTuka» BXOJIUT B
obs3aTenbHyI0 YacTh (b1) qucnuniame no Hanpasnenuto O6akanaspuara 38.03.05
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«busnec-undopmaTuka», HampaBiIeHHOCTHh (Tpoduins) «bU3HEC-aHATIUTHKAY.
Nzyuaercs B 2-oM cemecTpe (BTOpoii cemecTp 1-ro Kypca).

[IpenonaBanue auCHUIUIMHBL «JluCcKkpeTHass maremaruka» OCHOBAaHO Ha
JUCUUATUTMHAX — b1.0.07 «BpIcmias MaTEMaTHUKA»
(b1.0.07.01-«Marematuueckuit ananuz», b1.0.07.02 — «JIuneiinas anrebpa u
aHanutuyeckas reometpus»), b1.0.10 «OcHOBBl HH(MOpPMATUKU», KOTOpPbHIC
M3YYarTCs ¢ AUCHUIIIMHON «JlMCKpeTHasi MaTeMaTuKa» OJIHOBpeMeHHO. B cBoto
ouepeslb OHa CO3Ja€T HEOOXOJMMBIC MPEANOCHUIKH JJISI OCBOSHUS MPOTrpamMm
Takux aucuuiuinH, kak b1.B.13 «MccnenoBanue onepanuii», b1.0.08 «Teopus
CUCTEM U CHUCTEMHBIN aHanu3», b1.B.08 «BprunciurenbHble CUCTEMBI, CETH U
tenekoMmyHukaum», b1.0.11«IIporpammupoBanue», b1.0.12 «ba3bl 1aHHBIX»
U JPYTrUX JUCLUUIUIMNH, OCHOBAHHBIX HA HMCIOJIb30BAHHH METOJOB AUCKPETHOMU
MaTeMaTUKH.

3HaHUA, YMEHUSI U HaBBIKU, MOJYYECHHbIC MPU HU3YUYCHUH JTUCLUILIMHBI,
UCIIONB3YIOTCS CTYICHTaMU MPU BBIMIOJIHEHUH BBITYCKHBIX KBAITU(PUKAITMOHHBIX
paoor.

O0beM AUCHUILIMHBI, peanu3yemblii ¢ npumeHeHueM CJIO: koamdecTBO
aKaJIeMUYECKUX  YacOB, BBIJICJICHHBIX Ha  CaMOCTOSITENIbHYIO  padoTy
oOyuaromuxcs: Bcero ¢ npumenenuem CJ/1O — 36 a.u.

dopmMoii MPOMEKYTOUHOM aTTECTAIlMK B COOTBETCTBUU C YUEOHBIM IIJIAHOM
ABJISIETCS DK3aMEH.



3. Conepxanne H CTPYKTYPa AMCUUIIIIMHBI

3.1. CTpykTypa JUCHMILIUHBI
Ounas gpopma obyuenus

Ne HaumenoBan O0beM TUCHMIUIMHBI, aK.Yac dopma
n/n He TeM U TEKYIIETO
BCEI' KonTakTHas padora o0y4yaommuxcs CamocrosiTe1bHAs
(um) o 6 KOHTPOJIA
. abora
pas3aejoB ¢ mpenoaaBaTesjeM M0 BUAaM Y4eOHbIX 3aHATHI P yCHCBacMOCTH,
MIPOMEXYTOYHO
Ilepuoa TeopeTnyecKoro 00y4eHust IMepuon § if aTTecTary
MPOMEKYTOYHOM
aTrecTanuu (ceccus)
3ausaTus 3ansaTus n KC | K | Karm | Kontpoa | CPk | CP> | CP
JeKIIMOHHOT | ceMuHapckor | K P |2 K b p K
0 TMIIA 0 THIA
J BJI JIP 3
Tema MHoxecTBa,
1 OTHOIICHHUS, 30 8 8 14 T, ITIK3
¢byHKIHN
Tema
2 KombunaTopuka 10 - - 10 I1K3
Tema
3 DIIEMEHTBI 30 8 8 14 TIK3, TTN3
Teopun rpadoB




Tema | OcHoBHbIE

4 HOTOACHIA 32 8 8 16 3
MaTCMaTH‘IeCKOﬁ
JIOTUKH

Tema

5 Jloruka u
HCYHCIIEHNE 26 8 4 14 113
HpeZ[I/IKaTOB

Tema

6 DIEMEHTBI
TEOpUH 14 - 4 10 I1K3
KOJUPOBaHUSA

IIpomexyTounas

P y 38 2 36 SK3ameH

aTTecTanus

Hror

0 144 32 0 0 32 0 0 0 2 0 36 78

Hcnonvzyemvle cokpawyenus:

JI — nexuuu - 3aHATHS, TIPEelyCMaTPUBAIOIIUE TPEUMYILIECTBEHHYIO Tepeaady y4eOHoi nHpopMauy o0y4yaronmMcst MeAarorniecKiMy pabOTHUKAMK OpraHu3aluy U (MJIH) JTHLIAMHU,
MIPUBIIEKAEMbIMU OPTaHU3aINEH K peann3anny 00pa30BaTeNbHBIX IPOrPAMM HA MHBIX YCIOBHSAX, ).

BJI — Buneo nexkmuu.

JIP — maGopaTtopHbie pabOTEHI.

13 — npakTHdeckue 3aHATHS (32 HCKITIOUSHHUEM JIab0paTOpHBIX pador).

UK — nnanButya bHbIe KOHCYJIBTALIUH.

KCP — KOHTpOJIb CaMOCTOSATENLHOM PabOTHI

KO — xoHCynbTaIIMN TIepe]] 3K3aMEHOM

KarTax — koHTakTHasg paboTa Ha aTTECTALHUIO B IIEPHO IK3aMEHAIIMOHHBIX CECCHil

KoHTponb - KOHTaKkTHasA paboTa Ha aTTECTALUIO B IEPHOA YK3aMEHALMOHHBIX CECCUH TSI 320YHON (POPMBI 00y IEHHS

CPxp — camocTosTensHas paboTa Ha MMOATOTOBKY KyPCOBOM pabOThl/ KypCOBOTO MPOEKTA.



CPak — camocrosTenbHast paboTa Ha MOArOTOBKY K 3K3aMeHY.

CP — camocTosTenbHas padoTa B ceMecTpe Ha IOArOTOBKY K Y4eOHBIM 3aHSATHSIM.
T — TectupoBanue.

[IK3 — mpakTHdeckie KOHTPOJIbHBIE 3aIaHHS.

[IN3 — mpodeccrnoHaTbHO-UCCIIe0BATENIECKUE 3a1aHHS.

B mnponecce o0yueHuss MPUMEHSIIOTCS CIEAYIONIME WHTEPAKTUBHbIE (POpMBI: paboTa B KOMITBIOTEPHBIX Kjaccax Haj
BBITIOJTHEHUEM 3aJ]aHUI B MIEPUO/] 3aHATUN U B XOA€ TEKYLIEr0 KOHTPOJISI.
Tewmbt 1-6 MoryT ObITH OcBOEHBI ¢ TpuMeHeHrneM D0 u JIOT ¢ KoHTposeM B cCUCTEME IIEKTPOHHOTO 00y4YeHHsT AKaJIEMUU.



3.2. Conep:kanme TMCHUINIUHBI
Tema 1. MHuoxkecTBa, oTHOMIeHUs, pyHkuun. OIIK-4.1, OIIK-4.2

Brenenue. Ilpeamer mucuumivabsl. MHOXeCTBA U MX crenu(uUKaInu.
CnocoOnl 3amanusi MHOXeCTB. lIpocreifine omnepanuu HajJ MHOXKECTBaMHU.
Juarpammsl Diinepa-Benna. OCHOBHBIE TOXK/IECTBA TEOPUU MHOKECTB. Anredpa
MHOkecTB. (CBoMcTBa JIBOMCTBEHHOCTH. MOIIMHOCTE MHOKecTBa. lloHsTHE
OyneaHa. beckoHeyHoe MHOXECTBO. MOIIHOCTh OECKOHEYHOTO MHOXKECTBA.
Heuetkue MHOXecTBa. Oniepaliu HaJi HEUETKUMHU MHOKECTBAMU.

JlexapToBbl TIpom3BeaeHUsT MHOXecTB. OtHomeHus. CriocoObl 3agaHus
oTHoleHui. CBo¥cTBa oTHOIIEHUH. OTHOIIICHUS SKBUBAJICHTHOCTH. Pa3onenus
1 OTHOIIEHMS dKBHUBaJeHTHOCTH. OTHomeHus mopsaka. OTHOIICHHS Ha 0asax
JAHHBIX W CTPyKTypax JaHHbIX. (COCTaBHbIE OTHONICHUS. 3aMbIKaHHE
otHouieHuil. /[marpamma Xacce. MuHOpaHTbl M MaxkopaHTbl. CynpemyMm u
UHOUMYM.

CootBercTBUS. B3amMHO OJHO3HAQYHBLIE COOTBETCTBHS M MOIIHOCTH
MHOecTB. PaBHOMOMIHOCTE. OTOOpakeHus u GpyHkuuu. O0paTHbie GyHKIUHA U
oroOpaxenus. CrnocoObl 3amaHuss (QyHKuuA. OyHKIMOHAN, OIEpaTop.
Anrebpandeckue CTpyKTypbl. OrmpejeneHue anredpbl W anredpanydeckoi
monenu. Pemerka.

Pabora ¢ MHOXKECTBaMH C IOMOIIBIO SI3bIKOB AHAJIUTHUKH.

Tema 2. KomOunaropuka. OIIK-4.1, OIIK-4.2

[Tonsitue u mpeaMeT KOMOMHATOPUKHU. TeopemMa YMHOXXEHHS U TeopeMa
cinoxkenus. llpaBuno BrIoueHUs-UCKIOueHus. Onepanuy KOMOMHATOPHKHU.
Pa3Mmelenusi, mepecTaHOBKY U coueTaHust (0€3 MOBTOPEHUM U C TOBTOPEHUSIMU ).
CoiicTBa  coyetaHunid.  TpeyroapHUK  TNacKais.  DHHOMHAIbHBIE U
MOJINHOMUAJIbHBIE K03 uiineHTsl. Pemenrne KoMOMHATOPHBIX 3a7ad.

Tema 3. dnementsl Teopuu rpagos. OIIK-4.1, OIIK-4.2

I'padpr, ux BepmuHbl U pebdpa. IIpocThie, TICEBAO W MyJIbTUTpPadHI.
HampaBnennsie u HeHarnpaBieHHbIe rpadbl. ['padsl 1 OMHapHBIE OTHOIICHUS.
Cnocobb1  3amanust rpadoB. Marpuna wuHIUAEHTHOCTH Tpada. Marpuia
cmexxHoctu Tpada. I[Moarpadel. Xapakrepuctuku rpadoB. DKCIEHTPUCHUTET,
paaunyc, nuametp rpada. MapipyThl U CBI3HOCTH B oprpadax. CTeneHu BepIH
rpada. Ilokazarenu ueHTpanbHOCcTH rpada. MapmpyThel, LENH U LUKIBL.
[uxnomaTtudeckoe uncio rpada. 3amada N1OCTHKUMOCTH Ha rpade. Onepauuu
Hag Tpadamu. Ilomstue cBsizHOCTH. PebepHas W BepUIMHHAS CBA3HOCTH.
[Muxknomatndeckoe unciio. KommnoHeHTs! cBsizHOCTH. [ pad KoHAeHCauy.
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[Inanapusie tpadsel. Teopembr Oiinepa u KypaToBckoro. OJiinepoBbl
rpadpl. ['aMubTOHOBBI Tpadbl. YCIOBHS, TpU KOTOPHIX Tpad dHIEpPOB.
Packpacka rpados. CounanbHbiii Tpad

Hpesecunbiii rpad. Octos. [loHsiTHE MUHUMATBEHOTO OCTOBA. AJITOPUTMBI
Ha rpadax. AnroputMm Kpackamna, anroputm [Ipuma. Anroputm Jlenkctpsl. B-
rpad.

bubnuoreku ajist pabothl ¢ rpadamu networkx, igraph

Tema 4. OcHoBHBIE MOJIOKEeHUsT MaTeMaTudeckol Joruku. OIIK-4.1,
OIIK-4.2

Bricka3piBanus u Jiorudeckue cBsi3ku. OmnpenesieHHe anreOpbl JIOTHUKH.
bynesbl @ynkunuu (b®). Cnocobwl 3amanuss b®. dyHkuuroHanpHbIN 0a3uc,
KoMIo3ulust pyHkuui. @opMyIibl, SKBUBAJIEHTHBIE MpeoOpa3oBaHust (Hopmyd.
OneMeHThl OysieBoil anreOpnl. DyHKIMOHAIbHAS IOJHOTA CUCTEM OYJIEBBIX
dbyukiuit. 3amedarenbHbie kinacckl bO. Teopema 0 GyHKIIMOHAIBHOM MOJTHOTE.
[Ipumepsl  GyHKIMOHANBHO-TIONHBIX  Oa3ucoB.  [locTtpoeHue cxem B
yHUBEpCAIbHBIX Oa3ucax. PeneitHo-koHTakTHBIE cxeMmbl. Teopema IllenHoHa.
[IpousBoansie GyHKIHMI anredpbl Jorukd. MeTon KackagoB. Anredpa
Kerankuna. [Tonmunomsl JKeranknaa. @yHKIMN K-3HAYHOM JIOTUKH.

Cnenuanpubie paznoxeHus b®. CJIH® u CKH®. Munumwuzanus

OyneBbIx GyHKIMNA. CXEMBbI U3 TOTUYECKHUX dJIEMEHTOB. CBSI3b CII0KHOCTH CXEM U
cinoxHOoCcTH  (popmysn. Munumuzanuss b®  aHaIUTHYECKHMM  CIIOCOOOM.
Hopmanbnbie popmbel bBO. Munumuzanus b® meronom Kaaitna - Mak-Knacku.
Tabnuunblii ciocod MUHUMH3AMKU Ha KapTax KapHo.

Tema 5. Jloruka n ucuuciaenue npeagukaron. OIIK-4.1, OIIK-4.2

OnemenThl kiaccuueckor joruku. Cuiiorusmsl. [lonstue ¢opmanbHOit
cucteMbl. OCHOBHbIE TOXJecTBa. Vcuucienue BbICKa3bIBaHU. MeTObI
JI0Ka3aTesbCTBa TEOPEM B UCUUCIICHUH BbICKa3biBaHuU. Meton Bonra. IlpaBuna
pesomonuu. llpeaukarsl, onepauuu Hajax HUMHU. lcuuciaeHue MpeaUuKaToOB.
@opmysbl  HWCUHUCIEHUS MPEIUKATOB. KBanTopsl cymecTBoBaHuss U
BCEOOITHOCTU. Alredpa MpeauKaToB IepBoro mopsiaka. ToxkaecTBa anreOphbl.
Onepamuu Haj kBaHTOopamu. [IpaBuna JOru4Yeckoro BbIBOJA. JIU3BIOHKTHI
Xopna. Kitays3el s3bpIka JIOTHYECKOro IporpammupoBaHus. [IpenBapeHHbIe
HOopMabHbIE popMbl. Teopemsl ['enens.

Tema 6. dnementsl Teopun koauposanus. OIIK-4.1, OIIK-4.2

Omnpenenenue kona. Kmaccuduxanus kogoB. AndaBUTHOE KOIUPOBAHUE.

Paznenmumebie koapl. [lomexoycronunBoe kogupoBanue. Y cimosue MakMuuiana.
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Anroput™m Illennona-®ano. Cxatue wurpopmanuu. AnroputMm Xaddmana.
Cucremsl CUMCIIEHUS.

4. Tunbl OLIEHOYHBIX MaTEPHAJIOB, IOKA3aTEC/IN U KPUTEPHUU OLICHUBAHUA

1.1.  Ouenounbsie Matepuansl no auciuiinae b1.0.07.03 «/luckperHas
MaTeMaTHuKa» BXOJSAT B COCTAB OIICHOYHBIX MAaTEpHUAJIOB IO 00pa3oBaTeIbHOU
nporpamMe. COBOKYITHOCTh OIIEHOYHBIX MATEPHAJIOB IO BCEM JAUCHUILUIMHAM
o0pa3oBaTeILHOM MTPOTPaMMBI COCTABISAET (POH]I OIIEHOYHBIX CPEJICTB (jajiee —
DOC). ®OC ucnosb3yeTcst Ipy MPOBECHUH TEKYIIIETO KOHTPOJISL YCIEBAEMOCTH
U TPOMEKYTOYHOM aTTecTanmu OO0ydYaloImUXCs C TEeIbl0  OICHUBAHUS
JIOCTUKEHHUS 00yJarOUIMMHUCS TUTAaHUPYEMBIX PE3YJIbTATOB 00yUEHMUS.

4.2. ®OC pa3zpaboTaH KaK KOMILIEKC MPOBEPOUYHBIX 3aJJaHUM Pa3IUYHOTO
TUIA U YPOBHS CJIOKHOCTH, BKJIIFOYAET KPUTEPUHU U IIKAJIBI OI[CHUBAHUS, & TAKXKE
«KJTIOUM» TIpaBWIBbHBIX 0TBETOB. DOC dhopmupyeTcst Kak OTAeIbHBIN JOKYMEHT
Y XPaHUTCS B AJIEKTPOHHOM BUJIE, nocTyn K DOC nmpegocTaBieH OorpaHUYEHHOMY
KpYTY JIUII.

4.3. Jlns caMoCTOSATENbHONW pabdOThl OOYYArOIIUXCS MPH IMOATOTOBKE K
TEKyIIeMy KOHTPOJIIO YCIIEBAEMOCTH 1 IIPOMEXKYTOUHOM arTecTaluy B pabouux
mporpaMmax JTUCIHUIUTH pa3MEIIeHbI TUITOBBIC TPOBEPOYHBIC 3aJaHHUsI, KOTOPBIC
MOXKHO YCIIOBHO pa3JelINTh Ha 3aJaHUs 3aKPHITOro, KOMOWMHHPOBAHHOTO M
OTKPBITOT'O TUIIOB.

3ajaHusl 3aKPHITOTO TUIIA — ATO TECTOBBIC 3aJlaHUsl, B KOTOPBIX KaXKIbIA
BOIIPOC COMPOBOXKIAETCS TOTOBBIMU BapHaHTAaMU OTBETOB, U3 KOTOPBIX
HE0OXO0IMMO BbHIOpaTh OJMH WJIM HECKOJIBKO MPABUIbHBIX.

3agaHusi KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIC 3aJIaHUS, B KOTOPBIX
KaXJIbI BOIIPOC COMPOBOXKIAETCS TOTOBBIMU BapUAaHTaMU OTBETOB, U3 KOTOPBIX
HEO0OXOJIMMO BBIOpATh OJIMH WUJIM HECKOJIbKO MPAaBUJIBHBIX U O0OOCHOBATh CBOM
BBIOOD.

3ajaHus OTKPHITOTO THIA — 3TO 3aJaHUs, B KOTOPHIX Ha KaXKJIbIH BOIPOC
JTIOJDKEH OBITh MPEJIOKEH pa3BEPHYThIN 00OCHOBAHHBIM OTBET.

B 3aBucumocTH OT THUMNa 3aJaHUS PEKOMEHJOBAHbI OIpeJeiCHHAs
IIOCJICIOBATEILHOCTh  BBIMIOJIHCHUS M CHCTEMa OICHUBAHHUS BBITIOJHCHUS
3aJJaHU M.

12



4.4. Tunnbl 3a1aHUI, ClIEHAPUHU BbITIOJIHEHH S, KPUTEPUH OlleHMBAHUSA

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. O0mas mKaja OUEHUWBAHHWS Pe3yJbTATOB TEKYUIEro KOHTPOJIS
YCIEeBA€MOCTH Y MPOMEKYTOYHOM aTTeCTAlUM 00y4alOUIUXCH ¢ MPUMEHeHneM

BPC
ECTS

Urorosas TpaagunuoHHas cucreMa bunapnas Aast Tpan- i
0aJJILHAA OLIeHKA paui cucrema UHOHHOH I‘“Z,.i':‘;i::,?““
95-100 OTIIHO A P/ Passed
85-94 B P/ Passed
75-84 XoDoLIo 3a4yTeHo C P/ Passed
65-74 P D | P/Passed
55-64 VY 10BIIETBOPUTEIBHO E P/ Passed
0-54 HeynoBneTBopureabrHo He 3auteno F F/Failed
CootHomieHue 0auloB 32 TEKYIIMH  KOHTPOJb  YCIIEBAEMOCTH M

MPOMEKYTOUHYIO ATTECTAIMIO, & TAKKE MOBTOPHYIO MTPOMEKYTOUHYIO aTTECTAIUIO:

MakcumanbHas cymma | MakcumanibHas MaxkcumanbHas MakcumanbHas
0aJIOB 3a TEKyIIUi cymMa 0ajioB 3a UTOTOBast cymMa 0asuioB 3a
KOHTPOJIb MIPOMEKYTOUHYIO OayTbHAs MMOBTOPHYIO
yCIIeBaEMOCTH aTTECTaIUIO OIICHKA IPOMEXYTOUHYIO
aTTECTallUI0
60 GamioB 40 GanaoB 100 6aioB 100 6aioB

5. (I)OpMLI aTTeCTallui, THIIOBBIC OLICHOYHbIC MaTEePHUAJIbI AJd TEKYLIEI0
KOHTPOJIA YCIIEBAEMOCTH oﬁyqammnxcsl, KPHUTECPHUH U IIKAJbI OICHUBAHUA
MO0 KOHTPOJIBHBIM TOYKaM

5.1. B xone peanuzauuy AUCHUIUIMHBI UCIOJB3YIOTCS CleAyromue (Hopmbl
TEKYIIIET0 KOHTPOJISI YCHEBAeMOCTH oOydaromuxcs (B TOM 4YHUCIE, 3aJlaHus K

KOHTPOJIbHBIM TO‘IKaM)I

T — TectupoBanue, IIK3 — mpaktudeckne KOHTpoJIbHbIE 3anaHusd, 1113 —
1po(heCCUOHATIbHO-UCCIIEI0BATEIBCKHUE 3aIaHUSI.

Tema 1. MHokecTBa, OTHOIIEHHS], yHKINH

Tecmupoeanue no meme 1:

3aoanue 3AKpvlmoco muna ¢ 6bl50p0]l/l 00H020 npasuibHoco omeema us

HECKOJIbKUX 6APUAHNOB I’lpea]lOJfC‘eHHle.

1.BHMaTensHO IMpOYUTAaTh TCKCT 3a/laH1A U IIOHATh, YTO B KaUCCTBC
OTBCTA OKMAACTCs OJJUH HpaBI/IHLHBIﬁ OTBCT U3 IPCAIIOKCHHBIX

BApPHAHTOB.

2. BHUMaTeNnbHO NPOYUTATh MPE/JI0KEHHBIE BAPUAHTHI OTBETA.
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3. BoiOpath 01uH IpaBUIIBHBIN OTBET.
4. 3anmcaTh TOJIBKO HOMepa (Wi OYyKBBI) BHIODAHHOTO BapHaHTa
orBeTa (Harpumep, 1 4 umu A T).

1. MHoOXxecTBO A:{a13a27a3,a4}

OTBET)

3a1aHo (BbIOEpUTE OJMH TMPABWIBHBIN

a) 3aJaHUEM CBOWCTB,;

b) XapakTepuCTHUECKUM IPEIUKATOM;
c) IlepeuncieHuemM 3JIEMEHTOB;

d) Ilopoxnaromiei mporeypoxu.

3aoanue 3akpvimoz2o muna ¢ 6b160pom 00HO020 NPAGUILHO20 OMEema U3
HEeCKONbKUX 8APUAHMOE NPEOSIOHNCEHHDIX.
1 .BHUMAaTENBHO MPOYNTATH TEKCT 3a/1aHMSI U MIOHATH, YTO B KAUECTBE OTBETA
OKMJAETCS OJIMH MPABUJIbHBIN OTBET U3 MPEUIOAKEHHBIX BAPUAHTOB.
2. BHUMaTenbHO MPOYUTATH MTPEAIOKEHHBIE BAPUAHTHI OTBETA.
3. BoiOparb 0iuH NpaBUIIbHBINA OTBET.
4. 3anucaTh TOJIBKO HOMeEpa (WM OYKBbI) BBHIOPAaHHOI'O BapuaHTa OTBETA
(manpumep, 1 4 wu A T).

2. 3aaHbl ABa MHOXKECTBA:
A={<Xy>[(x=-3)+(y-3)"<9}
B={<xy>|y<x}.
Haittu nononnenue A'.
(BbIOECpHTE OJIMH BapHaHT OTBETA)
a) {<x, y> | (x=3)+(y-32<9my>x}
b) {<x, y>|y>x
C) {<x, y> | (x=3) + (y—3) > 9}
d) {<x, y> | (x=3+(y-3<9ny<x
e) {<x, y> | (x=3)+(y-32>9my < x

IIK3 no meme 1
1. _JlaHbl MHOXECTBA
A={xeR:-T<x<3},B={xeR:2<x<4}.
Hai AUB; AN B; A\B.
anTu

2. JlaHBbI MHOKECTBA!
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N, ={,2,3}; N, ={5,4,3}; N, ={3,9}; N, ={2,6}.

2
XN,; N, xN,; N;.
BrInonHUTE 1eKapTOBbIE IPOU3BEACHUS Ny X Ny Nyx Ny N,

Haiitn:
(Nl XN2)f\(N3 ><N4);
(N, xN,)U(N,xN,).

3. IlpuHsB MHOXECTBO NEpBbIX 10 HaTypalbHBIX YHMCEN 32 YHUBEPCYM,
3aIUIINATE CIASTYIONINE €T0 MOAMHOXKECTBA: A — YETHBIX YHCEJI MEHBIITUX BOCBMU;
B- HedetHbix uucen, Oonblmx AByX; C- KBaJpaToB HEYETHBIX uwucen, D —
MPOCTHIX YKCEI. B KakoM COOTHOIIEHWM HaXOHSTCA JaHHBIE MHOXECTBa?
3anuimTe pe3ysabTaT onepalyii HaJl JaHHBIMU MHOKECTBaMU NIEPEUNCICHUEM UX

AUB,ANB,ANC,AnD,C\A4A,C\B,C+D.

QJICMCHTOB.

4. Hausl Tpu MHOXkecTBa 4, B, C. C moMouiplo auarpammbl Oijepa
MOKa3aTh

AUBNC.
Tema 2. KomOuHaTopuka

IIK3 no meme 2

1 B moroke 220 cryaentoB. 120 M3 HHMX u3y4daroT marematuky, 100-
ucroputo, 120-ncuxonoruro. 40 HU3y4yarOT MATEeMaTUKy M MCTOpUIO; 55 —
MaTteMaTuKy W Tncuxolioruto; 40 —MCTOpUI0O U TICUXOJOTHI; 15 — Bce Tpu
npeamera. OnpenenuTs:

A. CKOJIBKO CTYJE€HTOB U3Y4YalOT TOJIBKO OJIMH MPEAMET?

B. CkoybKO CTyICHTOB U3Y4YalOT MAaTEMATUKY WJIM UCTOPUIO?

C. CKOBKO CTYAEHTOB H3y4YalOT MATEMAaTHKy W IICHUXOJIOTHIO, HO HE

U3YYar0T UCTOPUIO?
D. CkoabKO CTYJIEHTOB M3y4aloT POBHO J[Ba IpeaMeTa?
2. BbIUHCIIUTH 4 .

3. CKOJIBKO CYHIECTBYET PAa3JIMYHBIX YETBIPEX3HAYHBIX MOJOKUTEIbHBIX
yucel, ABe MBI, O KpailHeW Mepe, B KOTOPBIX COBMaAaroT? (MCIOIb30BaTh
OCTaTOYHBIN MPUHITHII).

4. U3 monHOW Konomel KapT (52 nucrta, 4 MacTH) BBIHUMAETCS Cpaszy
HECKOJIbKO KapT. CKOJIbKO BO3MOKHBIX UCXO/IOB, UTO B CIIy4ae, €CJIU BBIHYTO JIBE
(TpmM) KapTh Oy Iy T JABE KapThl OJTHOW MaCTH?

Tema 3. JiiemeHThI TEOpUU rpagos
18



ITHU3 no meme 3.
1. TlocTpouTh MaTpHIly CMEXKHOCTH W MATPHIy HWHIUIACHTHOCTH JIS
HEOPUECHTUPOBAHHOTO M OPUEHTUPOBAHHOTO rpadoB

A)

b)

2.Jlan HeopueHTHpOBaHHBIM rpad. HaliTu paccrosHue MeEXIy BCEeMU
BepirHaMmu rpada. Paguyc u quametp rpada.

Vi

Haiitn mokasarenu neHTpabHOCTH rpada

IIK3 no meme 3
Pemuts 3agaun

. Hawmm AUB,ANB,ANC,BUC,|AUBINC,ANBNC

M300pa3uTh 3TH MHOKECTBA HA YMCIOBOM MPSIMOM, €CIIH:

A=[-33], B=(6), C=(-2;2];
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2. A) IlpoBeputpb cBoicTBa pe(IEKCUBHOCTH, CUMMETPUYHOCTH H
TpaH3uTuBHOCTU. IIpencraButrh ero npyrumu crnocodamu (Tpaduyeckum,
NEePEUUCICHUEM FJIEMEHTOB), €CIM OMHAPHOE OTHOIICHHE 3aaHO MaTPUIIEH.

—_ O = =
S = =
S = = O
S o o =

3. BrinonHenue onepanuii KOMOMHATOPUKHU:

a. W3 6 uenoBek HaJl0 BHIOpATh 4 YeIOBEKA U Pa3MECTUTh UX Ha YETHIPEX
3aHYMEPOBAaHHBIX CTYJbsIX. CKOJBKMMH CIIOCOOAMH 3TO MOKHO
cleaTn?

b. CkonbKuUMH c1IOcO0aMU MOKHO BBIOPATh ABYX JIEMEHTA U3 BOCHMU?

c. CkonbKkuMH crioco0aMu MOXKHO Pa3MECTHUTh 5 YEJIOBEK 3a CTOJIOM?

4. V3 mosmHO#M Konoas! KapT (52 nucTa) BBIHUMAETCS Cpa3y HECKOJIBKO KapT.
CKOJIbKO BO3MOKHBIX HCXOJIOB, YTO B CJIy4ae, €CJIM BBIHYTO YETHIPE KAPTHI:

a) naBe OyIyT OJIHOM MacTH?
b) poBHO ABE KapThl OYIyT OJHOTO IBETA?
c) bynyt nBe cemepku?
5. ITocTpouTh MaTPUILy CMEKHOCTH, MHIIUICHTHOCTH M JOCTHKUMOCTH JIJIS
rpada. [Toctpouts rpad B Gephi. PaccuuraTs ero mapameTpsl (CTEIEHb BEPIIHH,

OKCOCHTPUCUTCT, IUAMCTP rpaq)a, YHCJIO KOMIIOHCHT CB}ISHOCTI/I).

c‘g :@

6. OrmpenenuTs  CTENEHM  BEpPUIMH,  KOMIIOHEHTBHl  CBSI3HOCTH,
nukIoMaTudeckoe yucio rpada. C momorisio matpuibl Kupxroda onpeaenursb
yuciao octoBoB rpada. IloctpouTs MUHMUMAILHBIA OCTOB rpada ¢ MOMOIIbIO
anroputMoB [Ipuma u Kpackaia, eciiu Matpuiia BECOB UMEET BUJT

vl,v2 vl,v3 v1,v5 v1,v6 v2,v4 v2,v5 v2,v6 v3,v4 v3,v5 v3,v6 v4,v6

5 4 7 5 6 3 2 5 9 12 8

Tema 4. OcHOBHBIE MOJIOKEHHUA MATEMATHYECKOH JIOTUKH
ITH3 no meme 4.
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Pemnte 3amauy muanmuzanuu GyHkuu Mmetoom KBaitHa 1 METO10M
kapt Kapno, ecnu QpyHKIIUS 3a71aHa TEPEUUCIICHUEM HOMEPOB KOHCTUTYEHT
€IMHUILIBI

F(x,x,,x5,x,)=(3,6,7,8,9,10,11,12,13,14)

Tema 5. Jloruka u ucumncJIeHHE NPEAUKATOB
IIHU3 no meme 5
Joxa3atb TeopemMy: Eciu g 3Har0 MaTepual, TO S YMEIO PELINTh 3a0a4u.
Ecnu g ymero pemiarts 3a1a4u, TO 5 3Hat0 Marepuali. S 3Haro Matepuai Ui yMero
pemnth 3agaun. Ciie1oBaTeNbHO, 51 3HAI0 MaTEpPHUAIl U YMEIO pelliaTh 3a/1auu.

TeopeMa, mpcacTaBJICHHAA CUIJIOTU3MOM HMCCT BUI:
(AvB),(A—>B),(B—>A)
A&B

A — 3HaTh Marepua;
B- ymets pemars 3agaumn

[TocTpouTh CKOJIEMOBCKYIO CTaHIAPTHYIO (popMy AJis (POPMYIIbI alIreOpbl
MPEAUKATOB EPBOTO MOPSAKA

Ax(P1(x)) &3x(P2. (X)) >3« (P1(X) &P2.(X)).
Tema 6 DiieMeHTbI TEOPUM KOAUPOBAHUS

IIK3 no meme 6
l.Iloctpouts kon Illennona-®ano s andaBuTa, €CiAHM H3IBECTHO

pacrpeieieHue 4aCTOT CUMBOJIOB

HcxonHble CHMBOJIBI YacToTa CHMBOJIOB
46
54
43
49
65
34

oo g A W o

Onpe):[eJme CpCAHIOI0 JJIMHY KOJa CHMMBOJIa I HOCTPOCHHOI'O KOZA.
CpaBHHTL C UIMHOM KoJa Inpun HUCIIOJIb30BAHHMHK PABHOMCPHOI'O KOIA.
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3aKkoaupoBaTh ¢ MOMOIIBIO JAHHOTO KOJIa, @ TAK¥KE C MOMOIIbIO PAaBHOMEPHOIO
KojupoBanus coobuienue FEBA

2. C noMoripto anroputma Xaddmana mnocTpouTh KO, €CIM UCXOTHBINA KOJT

UMEET BUI:
Hcxonnsiit andasur Di Kon
a 0,2 000
0 0,05 001
e 0,25 010
b 0,15 011
0 0,2 100
C 0,13 101
K 0,02 110

[Ipoananu3upoBaTh CPENHIOK JIWHY KOJAAa CHMBOJA MJIs TOJTYYCHHON
KOJUPOBKHU. 3aKOAUPOBATH CIOBO «OEJO0K» C MOMOIIBI0 PaBHOMEPHOTO KOJIa U
kona Xahdmana. CpaBHUTH JUTMHY KOJA.

5.2. TunoBblie OLEHOYHbIe MaTepHajbl AJsl TeKYUero KOHTPOJIs
ycneBaeMocTH 00y4aommuXxcsi (BHe KOHTPOJIbHbIX TOYEK):
IPUBEJICHBI B 11.6.2.

5.3.0a1H UM HECKOJIBKO TEMATUYECKUX OJIOKOB AMCUMILINHBI 3aBEPIIAIOTCS
KOHTpobHOM ToukoM (nmanee — KT). Tekymwuii KOHTpPOJIb YCHEBAEMOCTH IO
JTUCLUIUIMHE TIpeaycMaTpuBaeT He MeHee 2 (nByx) u He Oonee 10 (mecstu) KT B
TE€YEHUE NEPHUOJAa OCBOCHHUSI TUCLUUTLIIUHBI.

MakcumallbHOE KOJIMYECTBO OauioB 3a Jo0oil Ttun pador B pamkax KT
cocrasisier 100 (cTo) 6amnos.

Pacnipenenenne BecoBbix kKoddduimentoB mo KT B pamkax TeKyIIero
KOHTPOJISl YCIIEBAEMOCTH 110 AUCIUIUIMHE U (POPMYIIBI pacueTa:

HaumeHnoBanue MaxkcumanbHOE Koadduuuent Beca Pesynbrar
KOHTPOJIbHOM TOYKU | KOJMYECTBO OAlJIOB | KOHTPOJbHOW TOUKH KOHTPOJIBHOW TOYKH,
3a paboTy B paMKax y4acTBYIOLIHH B
KT, koropoe MoxeT (dhopMUpoBaHUU
HaOpaTh CTYJEHT UTOTOBOM OayIbHOM

OLICHKH IO IUCLHUIUINHE
(oTpaxaercs B )KypHaie
BPC B CJ10)

KT -1 100 0,1 10
KT -2 100 0,05

22



KT-3 100 0,15 15
KT -4 100 0,15 15
KT -5 100 0,1 10
KT-6 100 0,05 5

Hroro: X 0,6 60

®dopmyna pacyera pe3ysibTaTa KOHTPOJIbHON TOYKH:

Pesynbrar kKoHTposnbHOU TOouku = KommuecTBo O6amoB 3a paboty B pamkax KT X

KoaddunreHT Beca KOHTPOILHON TOUKH.

5.4.®0opMBbI TEKYHIEr0 KOHTPOJISI YCIIEBAEMOCTH 00Y4aIOIIMXCSl B PAMKAaX
KT u TunoBbIe OLIECHOYHbIE MATEPHUAJIbI:

KT-1

Tema 1.

Tecmosbie 3a0anus no meme 1
Ilpaxmuueckoe xkonmpoawvroe 3adanue (11IK3).

KT-2
Tema 2.
IIpakmuueckoe konmpoavroe zaoanue (I1H13).

KT-3

Tema 3.

Ilpaxmuueckoe konmpoavroe 3adanue (I11IK3)
IIpodheccuonanvro-uccredosamenvckoe zadarnue (IIH3).

KT-4
Tema 4.
Ipodeccuonanvro-uccinedosamenvckoe zaoanue (I1H13).

KT-5
Tema 5.
Ipodeccuonanvro-uccnedosamenvckoe zaoarnue (I1H3).

KT-6
Tema 6.
Ipaxmuueckoe koumpoavhoe zadanue (11K3).

Jlnst kaxaoi (opMbl TEKYLIErOo KOHTPOJIS YCHEBAEMOCTH OOY4YaroIIMXCS B

pamkax KT onpenenensl KpUTEPUH OLICHUBAHMS PE3YJIbTATOB BBIITOJHEHUS 3adaHU.
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1. Kpumepuu oyenusanus mecmuposarusl:

Jnamnazon
Kpurepun onenkn SAILIOR Onuncanue xpurepus
0 Konuuecmeo npasunvhvix omeemos
Mmenee 55%
25 Konuuecmeo npasunvnvix omeemog om
55% 0o 64%
Konuuecmeo
Y /IbHb
P 50 Konuuecmeo npasunvnvix omseemog om
A 65% 0o 74%
75 Konuuecmeo npasunvnvix omeemos om
75% 00 84%
100 Konuuecmeo npasunvnvix omeemog om
(] (]
85% 0o 100%
HMToro MmakcumMabHO: 100

2. Kpumepuu oyenusanus I[1K3:

Kpurepun ouenku Jlnanasox Onucanne kpurepus
OaJIIOB
Hemanvnoe, nocredosamenvroe
41-70 onucanue 8cex NOHAMULL Ha npumepe
Cooeporcanue u 8bIOPAHHOU CUCTHEMbL
packpvimue 21-40 llosepxnocmuoe onucanue 6e3
8bIOPAHHBIX NOHAMULL NPUBA3KU K 8blOPAHHOU cucmeme
0-20 llonamus packpvimobl MUHUMATLHO UTU
He pAcKpblnbl 808Ce
30 Konuuecmeo evinonnennvix 3a0anuii
om 85% 0o 100%
Konuuecmeso »
. /5 Konuuecmeo 6bl;10]ZH€HH£)lx 3a0aHul
SOl om 55% 0o 84% _
0 Konuuecmeo svinonnennvix 3a0anuii
menee 55%
HTtOoro MakcumasbHO: 100

3. Kpumepuu oyenusanua I113:

Kpurepun ouenku Jlnanason Onucanue kpurepus
0aJJI0B
Jlemanvnoe, nocnedosamenvroe
Cooepoicanue u 31-50 onucanue 8cex NOHAMUU Ha npumepe
pacKkpuvlmue 8bIOPAHHOT CUCTNEMbL
8bIOPAHHBIX NOHAMULL 16-30 llosepxnocmuoe onucanue 6e3

NPUBA3KU K 8bLOPAHHOU cucmeme
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0-15 Tlonamus packpvimol MUHUMATLHO UL
He PACKDbIMNbl BOBCE
16-20 llpeocmaenennas ungopmayust
NOOMBEPHCOEHA CCOLIKAMU HA
Jlocmoseprnocmo u
aKmyaibHOCMb UCTOdHUKY
i qu;O ayu 0-15 IIpeocmaenennas ungopmayusi
P YACMUYHO NOOMBEPHCOEHA CCHLIKAMU
HA UCTNOYHUKU UL He NOOMBEPIHCOeHA
30 Konuuecmeo eévinonnennwvix 3a0anuil
om 85% oo 100%
Koauuecmeo z
b IOTHCHHBLY /5 Konuuecmeo evinonnennwvix 3a0anuil
. om 55% 0o 84%
3a0aHU "
0 Koauuecmeo evinonnennvix 3a0anuil
MmeHee 55%
HrToro MmakcuMaibHO: 100

5.5. Onucanue [JAONMOJHUTEJbHBIX MATEPHAJIOB M 000pPYyAOBaHHUA,
HeOOXOAMMBIX  /IJI1  BbBINOJHEHHUS  TNPOBEPOYHbIX  3adaHuii  (npu
Heobxo0umocmu).

Jns pemienust 3amad oTkpbiToro tuma (kedcos, [1K3, TIN3), TecToBBIX
3aJJaHUil CTYJIEHTY pa3peliaeTcsl MCIOJIb30BAHME KaJbKyJATOpa; MPOrpaMM IJis
paboThl C ANEKTPOHHBIMU TabIMUAMHU Uil 00pabOTKH, aHAJIM3a M BU3yaIU3aluU
JTaHHBIX. J[715 MOCTpOCHMSI MHTEIICKT-KapThl U MOJEJNEH B Pa3IMYHBIX HOTAIUAX
CTYZEHTY MOKHO HUCITI0JIb30BATh JJKOOON COOTBETCTBYIOIUI OHJIATH-UHCTPYMEHT.

6. ®opMbI NPOMEKYTOUHON ATTECTALIMU, KPUTEPHHU M IIKAJIA OlleHUBAHUS,
THIIOBbIE OIIEHOYHbIE MATEPHAJIBI 110 JUCHUILJINHE

6.1. IlpoMe:xxyTOUHAS aTTEeCTAIMSA MPOBOAUTCH B (popMe IK3aMeHA.

Ok3aMeH moBOAMTCA B ycTHOM (¢opme. OOywarommiics MoIy4aer
HK3aMEHALMOHHBIA OWJET C BapHMAHTOM 3aJaHHs pa3IMYHOro TUNa. Pemienue
3amaun opopmisiercs B Buae otdera. [locie pemieHus 3agaud NpOU3BOJIUTCS €ro0
3amuTa. B Xo/e 3amuThel HEOOXOUMO MPEJACTABUTH OTBETHI B MUCHMEHHOM BUJIE,
noApOOHO HW3JI0KUB XOJ BBINOJTHEHUS 3aJaHusl, CclejlaTb BBIBOJLI (IIpU
HEOOXOIUMOCTH).

[Ipu peanuzanuu npomexytounoit arrectaiuu B D0/JJOT Moryt ObITH
UCIOJIb30BaHbl cnenyromue ¢Gopmbel: yctHo B JIOT - B dopme 0OOCHOBAHHBIX
OTBETOB Ha 3aJlaHus pa3ian4Horo tumna; nuckMeHHo B CJ1O - B hopme mucbMeHHOTO
peleHus 3aJaHuid paznuuHoro tuma; tectupoBanue B CHO. Jlng tectupoBaHus
UCIOJIb3yeTcsl 0aHK BOMPOCOB, pa3paboTaHHbIi U pazMenieHHbIi B CJ1O.

6.2. TunoBbIe OLICHOYHbIE MATEPHAJIBI IPOMEKYTOYHON ATTECTALMH.
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Bonpocwi 0151 N0O20MOBKU K IK3AMEHY .

1. Jlath ompeneneHue MHOXKECTBA. YKa3zaTh CIOCOOBI 3aJlaHUSI MHOXKECTB.
[IpuBecTu NpUMEPBHL.

2. Xapaktepu3oBaTh MPOCTEUIIIME ONepalui HaJl MHOKecTBaMU. OOBIACHUTh

UX COJEp’KaHKE C TOMOILBIO IMarpaMmsl Ditsiepa.

JlaTh onpezenenue OylieaHa U MOIIIHOCTH MHO>KECTB.

4. Onpenenuth anreOpy MHOXecTB. llepedyncnuTh OCHOBHBIE TOXKJECTBA
TEOPUU MHOMKECTB.

5. Hatp ompeneneHre HEUETKOTO MHOXECTBA, (DYHKIMH MPUHAJIC)KHOCTH
HEYETKUX MHOKECTB. [IpuBecTH npuMepbl HEUETKUX MHOXKECTB.

6. Jlatb ompeneneHue aekapToBa IPOU3BEACHUS MHOXKECTB, KBaapara
MHOXECTB, N-apHOTO MpOU3BeACHUsT MHOXecTB. Onucarb CBOWCTBa
JIeKapTOBa MPOU3BEICHUS.

7. XapakTepu3oBaTh OTHOUIEHHWS Ha MHOXecTBax. Omnucath CBOWCTBa
OMHAPHBIX OTHOIICHUH.

8. Jlatp  ompeneneHue W NEPEUHUCIUTh  CBOWMCTBA  OTHOIIECHUSA
AKBHUBaJIEHTHOCTU. OnpenenuTs NoHsATHE PakTop-MHOXkecTBa. [IpuBecTn
IPUMEPHI.

9. KnaccuduimpoBaTh OTHOIICHUS MOPAKA. YKa3aTh CBONCTBA OTHOIIEHUN
NopsIAKA.

10./latp ompenenenus otoOpaxkeHuss W (QyHKIMU, oOpaTHOM (YHKIUU H
oToOpakeHusl. YKa3aTh CriocoObI 3a7aHus (yHKIIHIA.

11. Jate onpeaenenue rpadoul. OnrcaTh OCHOBHBIC MOHATHS TpadoB. YKa3aTh
OTIUYHS MEXITY OPUEHTUPOBAHHBIMH U HEOPHUEHTHPOBAHHBIMU Tpadamu.

12.Knmaccudumupoars rpadsl. Onpenenuts MyabTUTpadbl U ceBaorpadso.
Omnpenenuts onepaiuu Ha rpadax.

13.Ykazath criocoOsl 3aganus rpados.

14.Jlats onpenenenue noarpada. OnpeaenuTs MOHATUSI CTEIIEHb BEPIIUHBI
rpada, SKCIIEHTPUCUTETA, palyca U AuaMeTpa rpada.

15.0npenennuts NOHATHS MapuUIpyTa, HEeNU U HukiIa. OnpenenuTs U NpUBECTH
IpUMEpPbl TAMUIIBTOBA U dilyiepoBa rpada u nukIia.

16.laTpb  XapaKTepUCTUKY  OpUEHTUpOBaHHBIX  rpadoB. OOCYIUTH
nBoMcTBeHHbIE Tpadbl. XapaktepuszoBaTh cetu [letpu. YkazaTe cnocoObl
ux 3amanus. OOBSCHUTH TOHSTHE «pa3MEUYECHHbIH Tpad», omnucarb
npaBuia cpabaThiBaHus TiepexoaoB cetu [lerpu.

17.]ate ompeneneHue CBA3HOTO Tpada, KOMIIOHEHT CBSI3HOCTH, CHJIBHOW
CBSI3HOCTH, BEPIIMHHOW M peOepHON CBsI3HOCTU Tpada, ykaszaTh HX
B3aMMOOTHOIIIEHHE. [[aTh ompeneneHue W MPUBECTU COOTHOLUEHHUE IS
OnpeaeeHHs [IUKIOMAaTHYECKOro yncia rpaga.

18./laTh onpeneneHre U ONpeIesiuTh CBOMCTBA APEBECHBIX TpadoB. YKa3arh
OCHOBHBIE TEPMUHBI, TPUMEHSIEMbIC MIPU OMUCAHUU APEBECHBIX rpadoB.

19.0xapakrepu3oBath OCTOBHBIN Tpad. Ykazarb npoueaypy MOCTPOEHUs
MUHUMAaJILHOTO OCTOBHOTO rpada.

W
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20.Yka3arp croco0 3amanusi rpada c¢ momormipio Mmatpuibl Kupxroda.
OnpenenuTts €e CBOMCTBA.

21./late onpenencHue OyneBoi anreOpsl.

22 IlpuBecTy OCHOBHBIE TOXAECTBA OyIeBOil areOpsbl. Jloka3aTh OTAEIbHBIE
TOXJI€CTBA.

23.Onpenenuth MoHATHE QYHKUIUU anreOpbl joruku. CdopmynupoBaTh
TeOpeMy O uucie OyneBbIX (QYHKIIHMA.

24 Tlepeuucnutb, yKa3aTb OCHOBHBIE€ COOTHOIIEHHUS, MPUBECTU TaOJIUIIbI
UCTUHHOCTH OyJIeBBIX (DYHKLMHA OT ABYX NEPEMEHHBIX.

25.1lpuBect TpuUMEpbHl alredp Ha OCHOBE JIOTMUECKHX (YHKIIUMA.
OnpenenuTs NOHATHE (GYHKIIMOHAIBHO-TIOJIHOTO Habopa (GyHKIIUH.
Omnpenenuts anredpy Kerankuna.

26.XapakTepu30BaTh CHEIUAbHbIE pa3joXkeHus OyleBbIX (DyHKUHUN.
Omnpenenuts coBepiieHHbie HopMaiabHbie popmbl, CIITHO u CKHO.

27.0O0BACHUTD OpraHu3aLHuIo NOCTPOEHUSI  JU3BIOHKTHUBHOM U
KOHBIOHKTUBHON HOPMaJIbHBIX (DOPM, aITOPUTMBI HX TOCTPOEHUSI.

28.11epeuncnutp METO/IbI MHUHUMU3ALUU OyJeBbIX (yHKUUH.
Xapaktepu3oBarh KapThl KapHo.

29.Jlate ompegeneHue TrpaHu, pedOpa runepkyda. Onpenenutb MOHSATUE
MaKCUMaJIbHOIO MHTEpBaJia, WMIUIMKAHTBIL. XapaKTepU30BaTh METOJ]
Kgaitna. [IpuBectu npumMep pelieHus 3a1a4d MUHUMUA3AIUH.

30.0npenenuts OMEpanui0  HAXOXKICHHUS  MPOU3BOJHBIX  JIOTHUECKUX
¢yukuuii.  Ilokazare  npuMepbl  UCHOJb30BAaHUS  MPOU3BOIHBIX.
XapakTepu30BaTh METOJ KaCKa/I0B IPU CUHTE3€ JIOTUYECKUX CXEM.

31.Cnenate 0030p DJIEMEHTOB TPAAUIIMOHHOW JOTUKH. [lepeuncnuth
OCHOBHBIE (PUTYPbI, CHIIIOTU3MBbI. XapaKTepH30BaTh JIOTUYECKUI KBaIpaT.

32.0npenenuts nNoHATHE (POPMATBEHON CHCTEMBI.

33.0npenenutsb GopMaIbHYIO CUCTEMY «UCUUCICHUE BhICKA3bIBAHUI.

34.XapakTepr30BaTh METOJI JOKA3aTENbCTBA TeOpeM Bonra.

35.Xapakrepu3oBarb ~ MeToA  pe3omouuu.  Onpenenutrs  ONeparuro
PE30II0LUHU, PE30JIBBEHTHI.

36.0npenenuts popManbHyto cuctemy «Mcuucienue npegukaToBy.

37.XapakTepu30oBaTh KBAHTOPHI CYLIECTBOBAaHUA U BceoOmHOCTH. [IpuBectu
COOTHOIIIEHUS B3aUMOCBS3U KBAHTOPOB.

38.CdopmynupoBaTh OCHOBHBIE COOTHOIIIEHHUS aareOphl MPEANKATOB.

39.Jlatb ONPENEIICHUE IIpEABAPEHHOM HOPMAJIBHOMN dbopMBI.
CdhopmynupoBaTh aNropuT™M €€ IOCTPOEHUSI.

40.XapakTepu30oBaTb  PE3OJIOIUI0O B HCUMCICHUM  MPEIUKATOB,
XapakTepu3oBaTh omnepanuio yHupukamuu. OmnpeneiauTb IMOHSATHE
HauOosiee oOmero yHuuUKaToOpa, OPraHU3AIMI0 HCMIOJb30BAaHUS B
onepaluy pe30IIOLHUH.

41./1ate onpenesieHne KOAA U KOAUPOBAHUS.

42.KnaccupuuupoBaTh KOAblL. XapaKTepU30BaTh N30bITOUHBIE KOJIBI.

43.XapaxkTepu3oBaTh ajipaBuTHOE KOaUpoBaHue. [IpuBectr mpruMepbl KOJI0B.
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44.0npenenuTh TMOHATHE pa3deNuMbiX cxeM. [IpuBecTH HepaBEeHCTBO
Makmuminana. [Toka3zate npumMepsl KOAUPOBaHUS U IE€KOIUPOBAHUS.

45.latp ompezneneHue HEPABHOMEPHOIO KOJIHWPOBAHMS, KOIWPOBAHHS C
MUHUMAJIbHON HM30BITOYHOCTBIO. XapakTepu3oBarb Meton PaHo, METOJ
Xaddmana. [Tpusectu npumepsl. Hailtu oTiuuus.

Tunoewie 3a0anus O IK3AMEHA.

1 JIlanbr MHOXECTBA

A)
A={aeR:—6<a<6};B={beR:2<b<4};C={ceR:2<c<5}.
Haiitu AUBUC; ANB\C; A\B\C.

Pe3ynbTaThl pemieHnst CpaBHUTH € pe3yibTatamu B R.
Kak m3meHuTCs perenHue 3aauu €ClIM AJIEMEHTBl MHOKECTBA — LEJIbIE
yycna? 3anucaTh MOJIy4YECHHbIE MHOKECTBA NIEPEUYUCIEHUEM JIEMEHTOB.
b) Haiitu npousBosiHyI0 MO X1, X» OT PyHKIUU. ONpeaenuTbs BaXXHOCTh
NIEPEMEHHOMN. SBIAIOTCA T IEPEMEHHBIE CYIIECTBEHHBIMU !
S (3,5, %5,%,) = X,,% VXXX, VXX,

2.
A) Jlanbl Tpu mHOXecTBa A, B, C. C momoipio auarpaMMbl Jiiepa
MOKa3aTh

AU (E \C )
ANBUAUC.
3aganbl Tpu MHOKecTBa. Beero 150 mkoapHMKOB. YKCIIO MIKOJBHUKOB,
mo0suX dai — 65; kode -80; kedup -40.
Uucno mobsimux yaid u kodge=30.
Uucno mobsmux yait u kepup=15
Yucno mobsmux kode u kepup=20
Yuciio MKOJbHUKOB, KOTOPBIE JTHOOST BCE TPU HAMUTKA=S
CKOJIBKO TIKOJIBHUKOB HE JIFOOSAT HUA OJHOTO M3 YKa3aHHBIX HAIMUTKOB.

3amauy pemuTh 0€3 HCIONb30BaHUA KOJOB, a Takke B R, python.
[TocTpouts aAuarpammy Jiinepa-Benna

b) MunumusupoBaTh (QYHKIHMIO TpeX MEpeMEHHbIX MeTonoM Kaaiina-
MaxkKitacku, eciiv 3ajaHbl KOHCTUTYCHTBI €THHULIBI

f(Xl,Xz,XB)‘L(,(}16(}:(}(0,1’2,3,7]6

TunoBble npoBepouYHbIe 3alaHus AJII CaMOIIOATOTOBKHM OOydYaromierocs K
IIPOMEKYTOYHOMN aTTECTALNMN:

THUII CHHEHAPUU

3AJIAHUS BLITOJTHELIS TUITOBBIE 3AJJAHUS
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3agaHue 3aKpBITOrO
THIIA C BBIOOPOM
OJTHOTO MPaBUIILHOTO
OTBETa M3 HECKOJIBKUX
BapUaHTOB
MPEATIOKEHHBIX

| .BHUMaTEThHO NPOYUTATE TEKCT
3a/laHus U IOHATh, YTO B KAUECTBE
OTBETA 0’KUJIAETCS TOJIBKO OAVH U3
NIPEAJIOKEHHBIX BAPUAHTOB.

2. BHumartenbHo NMpouuTaTh
MPEAI0KEHHBIE BAPUAHTHI OTBETA.

3. BrIOparth 0/iMH BEPHBIH OTBET.

4. 3anucaTh TOJIBKO HOMED (WIIH
OyKBY) BEIOPaHHOTO BapUaHTa
oTBeTa (Hampumep, 3 unu B).

IMOIIIHOCTE KaKOro MHOKeCTBa 00biie X uian Y, eciii X
- HCXOJHOE KOHEYHOE MHOXECTBO, Y - MHOXKECTBO
[TOIMHOKECTB MHOXKecTBa X?

a) MomHocTh X 00IbIIIE MOITHOCTH Y.
b) MomHocTh X MEHBIIIE MOIITHOCTH Y.

¢) MomnocTts X paBHO MOIITHOCTH Y.

CyiiecTByeT 1M cpead OCCKOHEYHBIX MHOMKECTB
MHOKECTBA HAMMEHLIIEH 1 HAHOOJILIIEH MOIIHOCTH?

a) CyImecTByI0OT MHOXXECTBa KaK HaMOOIBIIEH,
TaK ¥ HAMMEHbILIEH MOLTHOCTH.

b) CymecTByeT MHOXXECTBO HamOonbIIeH, a
HanuMCHBIIECH MOIIHOCTH HCT.

c) CymecTByeT MHOXKECTBO HaWMEHBIIEH, a
HanOOIBIIEH MOIITHOCTH HET.

3agaHue 3aKpBITOrO
THUIIa Ha YCTaHOBJICHUE
COOTBETCTBHSA

|.BHUMAaTEThHO NPOYUTATE TEKCT
3a/laHUs U IIOHATh, YTO B KAUECTBE
OTBETA 0’KUJAIOTCS I1apbl
3JIEMEHTOB.

2. BHUMaTeapHO MpoYnTaTh 002
CIMCKa: COUCOK | — BOIPOCHI,
YTBEpXKICHHUS, (PAaKTHI, MOHATHS U
T.I.;

CIIUCOK 2 — yTBEP>KAECHMUSI, CBOICTBA
0OBEKTOB U T.J.

3. CommocTaBUTh 2JIEMEHTHI CIIMCKA
1 ¢ anemMeHTaMu crmcKa 2,
c(OpPMHPOBATE TTAPHI DIIEMEHTOB.

1. YcraHOBUTE COOTBETCTBHE MEXKAY UYHUCIOM
®uboHaYuM U €ro MOpsAKOBBIM HOMEPOM B
MOCIIEI0BATENBHOCTH, €CIIH IIEpBOE YUCI0 paBHO ()

)2 4
2)5

3) 34 10
4) 13 8

2. Jlornyeckue GyHKINHU IBYX MEPEMEHHBIX
IIPUHUMAIOT PAa3HbIE 3HAYEHHS JJISl PA3HBIX 3HAYCHHI
MIEPEMEHHBIX. Y K&KUTE COOTBETCTBUE MEXKIY
(byHKIMEH 1 YNCIIOM 3HA4YeHHUU IIEPEeMEHHBIX, KOT/ia
(bYHKIMS paBHA eIMHHLIE

4. 3anucars nonapHo GYKBBI U Iapamerp Hasnauenue
u¢psl (B 3aBUCIMOCTH OT M3 BIOHKIHS 3
3aJjaHus) BApHAHTOB OTBETA KonbroHKIms
(nanpumep, Al uim b4). Jlornueckas )
HEIKBHUBAJICHTHOCTb
KoucranTtHas 4
eIMHHLA
3agaHue 3aKpBITOrO |.BHUMaTEThHO NPOYUTATE TEKCT 1.Anrebpa  JKerajkuHa  BKJIIOYAaeT  ClIEAyOLIHE
THIIa C BBLIOOpOM 3aJlaHus U TIOHATH, YTO B KauecTBe | (DyHKLMH:
HECKOJIBKUX OTBETa O)KUAACTCS HECKOJIBKO
MPaBIIBHBIX OTBETOB MIPaBIIIBHBIX OTBETOB U3 a) CrosxeHue no MOJlymo Asa;
U3 HECKOJIBKHUX MIPEAIOKEHHBIX BAPHAHTOB. b) KorcranTa 1;
BapHaHTOB
e UTOMKEHHBIX 2. BHUMaTenbHo NpoYuTaTh 0) JTU3BIOHKIS,
TIPEAI0KEHHbBIC BApHAHTHI OTBETA.
d) KonbproHKIIHS;
3. BeIOpaTh HECKOJIBEKO
MIPaBUIIBHBIX OTBETOB. €) Orpuuanmue.

4. 3anicaTh TOJNBKO HOMepa (MITH
OyKBBI) BEIODAaHHOTO BapHaHTa
otBeta (Hampumep, 1 4w A T).

2. Kakumu 3r1eMeHTapHBIMH OTOLICHHSMH OONamaeT
OTHOILIEHHE DKBUBAJIEHTHOCTH?
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a) PedhekcuBHOCTS;

b) CHMMETpPUYHOCTE;

c) TpaH3UTUBHOCTE;

d) TonepaHTHOCTS;

e) ACHMMETPHYHOCTB;
f) Hectpormuii nopsiaok.

3agaHue 3aKpBITOrO
THUIIa HA YCTaHOBJICHHUE

1. BuumartenabHO MPOYUTATh TEKCT
3aJJaHMs U IIOHATH, YTO B KA4eCTBE

1. PaccTaBbTe B MPpaBUJIbHOM HOPAAKE 3TAllbl pEIICHUA
3aJa4u OMpCACIICHUS YHCJia OCTOBOB rpaq)a

MOCJIE0BATEIBLHOCTH OTBETA 0XKUJAETCS
MOCJIEA0BATEIBLHOCTD JJIEMEHTOB. a) IlocTpoenne MaTpULIb CMEKHOCTH Tpada;
b) [MocTpoeHue nuaroHanbHOIt MaTpuisl rpada;
2. BHUMaTenbHo NpoYuTaTh c) IMoctpoenue mMatpuisl Kupxroda;
TIpeIJI0KCHHBIC BApHUAHTHI OTBETA. d) Onpesenenus 4ucaa 0CTOBOB rpada.
2. PaccTaBpTe IPHOPHUTETHI BHIIOTHEHUS JIOTHIECKUX
3. [locTpouts BepHYIO orepaIit:
TOCJIEI0BATENLHOCTD U3
MPEATIOKEHHBIX 3JIEMEHTOB. a) OTpHULIAHUE;
b) KOHBIOHKIIHS,
4. 3anmcarp OyKkBbl/LUGpEI (B c) JU3BIOHKITUS, JIOTHYECKas
3aBHCHMOCTH OT 3aJaHHS) HE3KBHBAIECHTHOCTE
BApUAHTOB OTBETA B HYKHOU d) UMIUTIKAIIS.
TIOCTIEIOBATEIBHOCTH (HAIIpUMED,
BBA wmu 135).
3ananue 1.BHUMATENHHO IPOYUTATH TEKCT 1. Hns noctpoenus CIOH® nyrem BbIOOpa
KOM6HHHpOBaHHOI‘O 3aJaHUus U NNOHATh, UTO B KAUYECTBE KOHCTUTYCHT €AVHUIIBI HE00X0AUMO:

THIIA C BBIOOPOM
OJTHOTO MPABUIBLHOTO
OTBETAa U3
NPE/TIOKEHHBIX U
06ocHOBaHHEM BbIOOpA

OTBETA OKUIACTCA TOJIBKO OJJHH U3
NPECAJIOKCHHBIX BAPUAHTOB.

2. BHumarenbHo NMpoYuTaTh
MPEAJIOKEHHBIE BAPUAHTHI OTBETA.

3. BrIOpath 0/iMH BEPHBIH OTBET.

4. 3anucaTh TOJIBKO HOMED (WIIH
OyKBY) BEIOPaHHOTO BapHaHTa
OTBeTa.

5. 3amucath apryMeHTHI,
000CHOBBIBAIOLINE BEIOOp OTBETA
(Hanpumep, TEKCT 00OCHOBAHMS).

a) TIOCTPOUTH TaOIUILy NCTUHHOCTH;

b) 3amate moauHOM JKeranmkuHa;

C) MOCTPOUTH KOHHIOHKTUBHYIO HOPMAIBHYIO
dopmy;

d) BBINOJIHUTH MUHUMH3ALUIO HUMEEMOM
(byHKIMY anreOpbl JOTUKY;

€) BBINOJHUTH aredpanyeckue
npeo0pa3oBaHusl, UCIIOIb3YS TOKIECTBO
MIPOTUBOPEYHS M TOXKJIECTBO TPAH3UTUBHOCTH
YMHOEHHUST OTHOCUTEIIBHO CIIOKCHUSI.

2. Ilpu pemieHny 3a1a4u 10Ka3aTeIbCTBA TEOPEM
METOZOM PE30JIIOIUU HEOOXO0IUMO:

a) TMOCTPOUTH MHOXKECTBO NU3BIOHKTOB BCCX IMOCHIIOK
1 OTpUILIAHUA 3aKIIIOUCHU A,

b) cdopmMupoBaTH MHOKECTBO BCE MOCHLIOK;

¢) chopMupoBaTH MHOXKECTBO ITOCHUIOK H
3aKIIFOUEHHUS B TIPETIONOKECHUH, YTO OHH CBSI3aHBI
IU3BIOHKIIAECH;

d) chopmupoBaTh MHOXKECTBO ITOCBUIOK H
3aKJIIOYCHUA B IPCATIOIIONKCHNUN, YTO OHU CBA3AHBI
KOHBIOHKIINEH, 00pa3yst KOHbIOHKTHBHYIO
HOpPMAaJTEHYIO (hOpMYy.

3agaHue OTKPHITOTO
THIIA C Pa3BEPHYTHIM
OTBETOM

1. BuMMarTenapHO MPOYUTATH TEKCT
3a[laHus U TIOHATH CYTh BOIIPOCA.

2.IIpogyMaTs JOTHKY U IOJHOTY
OTBeTA.

3.3anucarthb OTBCT, UCHIOJIb3Y
YCTKHEC KOMITIAKTHBIC

1. OOBsCHUTE KaK MOXHO MOCTPOUTH OCTOB Tpada,
HUMEIOIINH MUHUMAIIBHYIO JUTHHY.

2. [TpoKOMMEHTHPYHTE CBOMCTBA, BXOIAIIINE B
teopemy Ilocra 0 GpyHKIHMOHAIBHO OJTHOM Habope
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(hopMyITUPOBKH.

4.B cny4ae pacueTHOH 3amayu,
3arucaTh pelieHre U OTBET

6.3. Kpurepuu n mkajna oueHuBanus Ha ocHoBe BPC.

Kpumepuu u 6annenas wikana onpedenaromes npenooasameinem

KPUTEPUUN OLIEHMBAHIA

PE3VIJIBTAT B
BAJIJTAX

Jan nonusiil, 6 102utecKkoli nocied08amenbHOCMU Pa38epHymulil
omeem Ha NOCMABIEeHHbLIL BONPOC, 20€ OH NPOOEMOHCIMPUPOBATL
3HAHUS npedMema 6 NOJIHOM 00veme Y4eOHOU NPO2PaMMbl,
00CMamo4Ho 21yYO0K0 OCMbICIUBAEN OUCYUNTUHY,
CAMOCMOSIMENbHO, U UCHepnblealouje omeeyaem Ha
OONONHUMENbHbLE BONPOCHL, NPUBOOUM COOCMBEHHbIE NPUMEPDL NO
npobdremamuke noCmasieHHo20 80Npocd, peu NPedoNCeHHble
npakmuieckue 3a0anus 6e3 ouubox

40

an pazeepnymulii omeem Ha NOCMABIEHHbIU BONPOC, 20e CMYOeHMm
0eMoHcmpupyem 3Hanus, npuobpemenHvle Ha TeKYUOHHBIX U
CEMUHAPCKUX 3aHAMUSAX, d MAKHce NOJYUeHHble HOCPeOCNEOM
u3yyeHus 00a3amenbHuIX Y4eOHbIX Mamepuaios no Kypcy, oaem
apeymeHmupoeanHvle 0meemol, NPUSOOUN NPUMEPDL, & Omeeme
npucymcmaeyem c80600H0e 671a0eHUe MOHONIOSUYECKOU Peublo,
JI02UYHOCMb U nociedosamenvHocms omeema. OOHaKo
oonyckaemcs Hemo4Hocmy 6 omeeme. Pewun npeonoocennuvle
npakmudeckue 3a0aHus ¢ HebOAbUUMU HeMOYHOCAMU.

30-39

Jlan omeem, ceudemenbcmayowuil 8 OCHOBHOM O 3HAHUU
npoyeccos uzyuaemol OUCYUNJIUHBL, OMAUYATOWUNICS
HedoCmamouHo 21yOuHOU U NOJHOMOU PACKPLIMUSL MeMbl,
3HAHUEM OCHOBHBIX BONPOCO8 Meopul, clabdo cPHopMUPOBAHHBIMU
HABBIKAMU AHANU3A SI8NEHULL, NPOYECCO8, HeOOCMAMOYHbIM
YMeHUueMm 0asams apeyMeHMuposanHvle 0Omeemvl U NPUGOOUMb
npumepbl, HeOOCMAMOUYHO C80O0OHBIM 81A0EHUEM MOHOIO2UHECKOU
peubio, 102UYHOCIBIO U NOCIe008AMELHOCHIbIO OMEeNd.
Jlonycrkaemcsi HeckonbKo ouwubOK 68 COOepAHCAnUU Omeema u
peueHuY NPAKmuyeckux 3a0anui.

20-29

Jlan omeem, Komopwlil cOOepHCUM PSIO CePbE3HLIX HEMOUHOCEL,
0OHapYIHCUBAIOWULL HE3HAHUE NPOYECCO8 UZYYAEMOU NPEOMEMHOU
obaacmu, OMAUYAIOWULICS. He2TYOOKUM PACKPbIMUeM membl,
He3HaHUeM OCHOBHBIX 80NPOCO8 MeoPUlU, HeCHOPMUPOBAHHBIMU
HABbIKAMU AHANU3A S8NeHUL, NPOYEeCCO8, HeyMeHuemM 0a8ams
apeymeHmupoeaHHvle omeemol, C1abdbiM 81a0eHUuem
MOHOJI02UYECKOU peyblo, OMCYMCmeuem 102U4HOCU U
nocnedosamenvHocmu. Boleoowl nosepxnocmmuol. Peuwenue
NPAKMUYECKUX 3A0AHULL He BbINOIHEHO, M.e. CIYOeHm He CNOCOOeH
omeemums Ha 80NPOCHL OAdXHce NPU OONOIHUMENbHBIX HABOOAUUX
80NPOCAX NPenooasameis.

0-19
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6.4. Onucanve [JAONMOJHUTEJbHBIX MATEPHATIOB H 000pPYyAOBaHHUA,
HeOOXOAUMBIX  JIsi  BBINOJHEHUS  NPOBEPOYHBLIX  3agaHuil  (npu
Heobxo0umocmu).

Jns pemienust 3amad oTkpeiToro tuma (kedcos, [1K3, TIMN3), TecToBBIX
3aJJaHUil CTYJIEHTY pa3pelaeTcsl MCIOJIb30BAHME KaJbKyJATOpa; MPOrpaMM IJis
paboThl C ANEKTPOHHBIMU TabIMUAMHU Uil 00pabOTKH, aHaIM3a M BU3yaIU3aluu
naHHbIX. [l pemieHus 3amad TUCKPETHOW MAaTEeMAaTHKH CTYACHTY MOTpPeOyIoTCs
S3bIKM  mporpammupoBanusi R, python, uHTerpupoBaHHble MIATHOPMBI
npoekTupoBanus Rstudio, Anaconda navigator, VS-code, a Takxke cTaTUCTHYECKUE
MaKeThl M O(PUCHBIC TPUIIOKECHUSI.

7. MeToan4eckue MaTepuaJsibl 0 OCBOCHHUIO JUCIIATIIIMHbBI

JUis wW3y4deHuss OCHOBHBIX BONPOCOB O0Opa30BaTENbHOW MPOrpamMMBI
HEOOXOJMMO  KOHCIEKTHUPOBATh  MaTepuaibl  JIeKIHi, paboratb ¢
PEKOMEHJOBAaHHOM MpENoJaBaTesieM JIMTEpaTypoi, a TaKke pecypcaMu
UH(OPMAITMOHHO-TEIICKOMMYHHUKAITMOHHOM ceTu «HTEpHETY. s
pUOOPETEHHS] HABBIKOB AKTUBHOI'O UCIIOJIb30BAHUS 3HAHUM MTOJIE3HO 00CY X AaTh
IUIAHOBBIE W BO3HUKAIOLIME BOINPOCHI, a TaKXE pENIaeMble 3aJadyd Ha
MPAaKTUYECKUX 3aHATUAX, pelaTh 3aJauyd JIUCKPETHOM MaTEeMaTHKU C
UCITI0JIb30BAaHUEM COBPEMEHHBIX IPOIPAMMHBIX CPEACTB. UTOOBI JIErdye U NpoyHee
YCBOWUTHh MaTepHal CIEAyeT MOCTOSHHO HCIIOJIb30BaTh KOHKPETHBIE IPUMEPHI,
CpaBHEHHSI U3 YK€ MOJYUYEHHBIX 00JacTel HayK, aHaUM3UPOBATH PE3yJIbTaThl
MMUTAIMOHHOTO MOJCIIUPOBAHUS, HWHTEPIPETHUPOBATH WX, BEPUPHUIIUPOBATH
ITOCTPOEHHBIE MOJIEIIN.

JI1st 3aKperieHns: M3y4YE€HHOr0 MaTepuaia JaHbl BOIPOCHI M0 KaXA0U TeMe
JUCLUIUIMHBI, HA KOTOPBIE CIIEAYET CAMOCTOSATEIBHO HAUTH OTBETHI.

BaxxHOl cocTaBHOI 4acThi0 y4eOHOro Ipolecca B BYy3€ SBISIOTCA
npaktuyeckue 3andatus. [IpakTuueckue 3aHATUS MPOBOASTCS IJIaBHBIM 00pa3oM
M0 JTUCHUIUIMHAM, TPEOYIOIMUM 3aKperUIeHUs HABBIKOB pEIICHUS 3ajay, U
MOMOTaIOT CTYJIEHTaM TTy0Ke YCBOUTh yUeOHbBIN MaTepHal, IpruoOpecTu yMEeHUs
MPUMEHSATH TPUHIIUIBI CHCTEMHOTO MOJIX0/1a K PEIICHUIO pa3HOOOPA3HBIX 3a]1aY,
ONPENEIATh U OLIEHUBATh PECYPCHI U CYLIECTBYIOIINE OTPAaHUYEHUS PA3HOTO POJIa
IIPOEKTOB.

[Ipy  moaroroBke K  MPAKTUUYECKUM  3aHATUSAM  HEOOXOIUMO
MIPOAHAIN3UPOBATh KOHCHEKT JIEKIHUH, O3HAKOMUTHCSI C PEKOMEHIOBAHHOU
JUTEPATypOrd IO COOTBETCTBYIOIIEHM TEME, OCYIIECTBUTh IOATOTOBKY IO
PEKOMEHIOBaHHBIM B pabouell mporpamme BOMpocaM Ui 0OCYKIEHUS TEMBI,
BBITIOJIHUTE JoMalliHee 3ajaHue (mpu HeoOxoaumoctH). [lo aucuuriivHe Bce
MPAKTUYECKUE 3aHATUS IPOBOJATCS B KOMIIBIOTEPHOM KJIACCE.
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Heo0xoaumMo MOMHUTH, YTO Ha JIEKIIMU OOBIYHO pacCMaTpUBAETCS HE BECh
MaTepHall, a TOJIbKO ero 4actb. OCTallbHasl €ro YacTh BOCIIOIHSIETCS B MPOLECCE
CaMOCTOATENbHON paboThl. B cBs3u ¢ 3TuM paboTra ¢ pPEKOMEHJAOBAHHOU
auTepaTypoil  oOsi3aTenbHa. Takke clenyeT HCHOJdb30BaThb MaTepualibl
MIPE3eHTAIM K KK 101 JIeKIuu, KoTopbie pazmemnieHbl B CJ1O. Ocoboe BHIMaHME
IpyU 3TOM HEOOXOAUMO OOpaTUTh Ha COAECPKAHWE OCHOBHBIX MOJIOKEHUH U
BBIBOJIOB, OOBSCHEHHE SBJICHHUM U (DAKTOB, YSACHEHHE MPAKTUUYECKOTO
MIPUJIOKEHHST pACCMaTPUBAEMBIX TEOPETUUYECKHUX BOIPOCOB. B mpouecce atou
paboOThl CTYAEHT JIOJDKEH CTPEMHUTBhCS TOHSITh M 3allOMHUTh OCHOBHBIE
MOJIOKEHHSI PAcCMaTpUBAEMOIO MaTepHuana, NPUMEPBL, IMOACHSIOIIHNE €ro, a
Tak)Ke pazoOpaThCs B WIUIIOCTPATUBHOM MaTepuaie. B mporecce moaroToBku Kk
3aHATHSIM PEKOMEHIYEeTCSl B3aUMHOE OOCYXKIEHUE Marepuana, BO BpeMs
KOTOPOTO 3aKpeIUIAIOTCS 3HaHWS, a TakkKe MpuoOpeTaeTcss MNpaKTHKa B
W3JIOKEHUH W Pa3bSICHEHWU TOJYYEHHBIX 3HAHWM, pa3BuBaercs peub. llpu
HEOOXOJMMOCTH CJIEeIyeT 00pamaThesi 3a KOHCYJbTAIlMe K MpernogaBaTenio (B
TOM YHCJIE TIO 3JIEKTPOHHOMU MOYTE).

[Inanupyss KOHCYJNbTALMIO, HEOOXOJUMO XOpPOUIO MPOJyMaTh BOMIPOCHI,
KOTOpble  TpeOYIOT  pa3bsiCHEHMs. 3aKaHUMBaTh IOATOTOBKY  CJEAyeT
COCTaBJICHHEM IUIaHA (KOHCIEKTAa) M0 M3y4aeMOMY Marepuainy (Bompocy). ITo
MO3BOJISIET COCTaBUTh KOHIEHTPUPOBAHHOE, CXATOE€ MPEACTaBICHUE TIO0
U3y4aeMbIM BOIPOCaM. 3allMCH HMMEKT IMEPBOCTEIIEHHOE 3HA4YCHUE IS
CaMOCTOATENBHON palbOThl CTyA€HTOB. OHM IIOMOrarOT IOHATH IOCTPOEHUE
M3y4aeMoOro Marepuaia, BbIICIUTh OCHOBHBIE TIOJOXKEHHUS, MNPOCIEAUTh UX
noruky. Kpome Toro, Be/ieHre 3amnuceit crnocoOCTBYeT MPEeBPAIllEHUIO YTEHUS B
aKTUBHBIN MpoIiecc, MOOUIIU3YET, HAPSAIY CO 3pUTENBHON, U MOTOPHYIO ITaMSTh.
Crnenyer MOMHUTB: y CTYJIEHTa, CUCTEMAaTUYECKH BEIYIIETrO 3alUCH, CO3JAeTCs
CBOM WMHAMBUAYaJbHBIM (QOHJ METOAMYECKHX MAaTepualioB [Uisi OBICTPOIo
MNOBTOPEHMSI MU3YyUYEHHBIX BOIMPOCOB, JJII MOOMIM3ALMU HAKOIUJIEHHBIX 3HAaHUU.
Oco0eHHO Ba)KHBI M TOJIE3HBI 3alMCH TOTAA, KOrJa B HUX HaXOIAT OTPa)KEHUE
MBICJIH, BOBHUKIINE MPU CAMOCTOSITENIbHON padoTe.

[Tocne m3ydyeHus: 0a30BBIX TE€M Kypca MPOBOIUTCS TEKYIIMA KOHTPOJb
3HAHMM CTYJIEHTOB B BUJE ONPOCA WU MMCBMEHHOIO TECTUPOBAHUS, BHIITOJIHEHHUSI
ITK3 u [113. TunoBble TECTHI U 3alaHUS [0 TE€MaM JUCIUIUIMHBI IPUBECHBI B
CHEIUaTbHOM pa3jiesie JaHHOU paboyeil mporpaMMal.

IToaroToBKka K TEKYIIEMY W HPOMEXYTOYHOMY KOHTPOJIO IPEAIOJIAracT
U3Y4YEHUE NPEJICTABICHHBIX BONPOCOB K 3K3aMEHY, pabOTy HaJ TECTaMH,
MIPe/ICTaBIICHHBIMU B JJaHHOM paboueil nmporpamme, BeinoiaHenue [1K3 u [T13 no
JUCKPETHOM MAaTeMaTUKE, BBINOJHEHHE TPOBEPOYHBIX 3a/laHUM, THUIOBBIC
BAPUAHTBI KOTOPBIX MPUBEACHBI B HACTOSIIIIEH TPOrpaMMe.

Pabora B ManpIx rpynmax — 3TO OJHa U3 CaMbIX HOMYJSPHBIX (PopM
MIPOBEJICHUSI 3aHATHH, TaK KaK OHa JaeT BceM oOydarouumcs (B TOM YHUCIE U
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CTECHUTEJIbHBIM) BO3MOKHOCTh y4acTBOBAaTh B paboOTe, MPAaKTUKOBATH HABHIKU
COTPYJHUYECTBA, MEXIUYHOCTHOTO OOIIEHUSI (B YaCTHOCTH, YMEHUE AKTHUBHO
Clyllath, BbIpabaThiBaTh 0O0Ille€ MHEHHE, paspeliaTb BO3HUKAIOIIWE
pasHorIacus). Lenb TAHHOU dbopmMbI MIPOBEJCHUS 3aHSATUMN:
MPOJIEMOHCTPUPOBATh CXOJCTBO WM Pa3lIMyus OINPEJCICHHBIX SIBJICHUM,
BBIpA0OTAaTh CTPATETUIO WM pa3padoTaTh IUIAH, BBISCHUTH OTHOIICHUE
pPa3IMYHBIX TPYIIl YYaCTHUKOB K OJJHOMY M TOMY € Bompocy. B xoxe sToit
paboOTHI JIOTOTHUTENBHO PEIIAlOTCs CIEAYIONINE 3a/ada; pa3BUTHE HABBIKOB
oOllleHUsT U B3aUMOJICUCTBUS B TIpyIme, (popMHUpOBaHHE 1IEHHOCTHO-
OpPMEHTAIIMOHHOTO €IMHCTBA TPYIIIbI, MOOIIPEHNE K THOKOW CMEHE COLMaIbHBIX
poJieil B 3aBUCMMOCTH OT CUTYalUU.

I'pynmna cTyneHTOB JEauTCSd Ha HECKOJbKO Manbix rpynn. KomuuectBo
IPYIIN  ONpEACNSIETCS YUCIOM TBOPYECKUX 3aJaHui, KOTOphble OyayT
o0CcyX/aTbcsi B TMpolecce 3aHATUd. Masble Tpynmbl GopMUPYIOTCS JHOO MO
YKEJTAHWIO CTYACHTOB, JINOO MO POJCTBEHHON TeMaTuKe 11t o0cyxaenus. Kaxmas
Majas rpyIia o0Cyk/1aeT TBOPUYECKOE 3a/JaHNE B TEYEHHE OTBEACHHOTO BPEMEHHU.
OcHOBHOM 3Tam — TMpoBeAeHUE OOCYX ICHUS TBOPUECKOTO  3aJlaHUs.
3aciylIMBaIOTCS CYXKIEHUS, IMpeularaémMble KakJ0W Malloil Trpynmnoi mo
TBOpUECKOMY 3ajaHuio. [IpenoaaBaTenb JaeT OLIEHOYHOE CYXKJIEHHE U padoTe
MaJIbIX TPYII, MO PEIICHUI0 TBOPUYECKUX 3adaHuil, ¥ 3S(PPEeKTUBHOCTU
MPEVIOKEHHBIX MyTEH PEIICHMUS.

B kauecTBe camMoCTOATENBHOM pabOThl CTYJEHTAMH BBIMOJIHAIOTCA Pa0OThHI
M0 peLIeHUI0 3aJad JIUCKpeTHOM Martematuku. OOpailaercsi BHUMaHHE Ha
OpUMepbl 3ajad 3K3aMEHa, KOTOpble MpPHUBEJAEHB B paboueil mporpamme
JACHUIIAHBI.

8. YueOHas mureparypa u pecypcbl HHGOPMALMOHHO-
TeJIeKOMMYHUKAIIMOHHOI ceT UHTepHeT

8.1. OcHoBHas JuTEpaTypa

1. T'amkoB, Cepreit bopucosuu. J[uckperHas matematuka. - Mocksa:FOpaiir,
2020 — 483 c. Texkcr : anekrponusiii / IBC IOpaiit [caittr]. — URL:
https://urait.ru/bcode/450614 (nara oopamenus: 01.10.2025)

2. I'nyxoB, Muxaun MuxainoBuy, [lumxkoB, Aunekceit bopucosuy.
Maremarnueckas jgoruka. Jluckpernsie GyHknun. Teopus aaropuTMoB. -
Cankt-IletepOypr [u ap.]:Jlans, 2021 — 405 c. Tekcr : 3ME€KTPOHHBIH. -
URL: https://e.lanbook.com/book/168441 (nata obpamenus: 24.05.2025).
- PexxuMm noctyna: ajist aBTOpU3. MOJIH30BATEIICH.

. I'mcun B.b. [luckpernas maremaruka. — M.: FOpaiit, 2023, -468 c.

4. ManbueB, NBan AmnaronseBnd. JluckperHas wmarematuka. - CaHKT-

[TerepOypr [u np.]:Jlanb — 290. Tekct : osnektponnbii. - URL:

W
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https://e.lanbook.com/book/167838 (mara oOpamenus: 21.05.2025). -
Pexum nocrymna: pist aBTOpu3. MOJIb30BATEIICH.

5. Manuii, Mpuna AGpamoBHa. JluckpeTHas MaTeMaTHKa U MaTeMaTHYecKas
aoruka. - Mocksa:lOpaiit, 2021 — 370 c. Tekct : anexkrponHsiid // DbC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/472909 (nata obpaieHus:
07.06.2025).

6. lllesenes, IOpwmii IlaBnoBuu. Ilucapenko, Jltonmuna AHATOJIBEBHA,
[lTeBenen, Muxawi FOpbeBud. COOpHUK 3aJ1a4 110 TUCKPETHON MaTeMaTUKE
(s mpakTUYECKUX 3aHsATUH B rpynmax). - Cankr-IlerepOypr [u ap.]:Jlans,
2021 — 523 C. Tekcr : AJIEKTPOHHBIM. - URL:
https://e.lanbook.com/book/168500 (mata ob6pamenus: 26.05.2025). -
Pexum nocryma: st aBTOpu3. MOJIb30BaTEIIEH.
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JTUCKpETHOW MaTeMaTuku. — M.: @uzmariut, 2005.

5. Kopmen, Tomac X u ip. AITOpUTMBI: IOCTPOEHUE U aHAIINU3, 2-€ U3JaHUE
— M.: «Busbssamcy, 2005.

6. KysnenoB, Omner IlerpoBuu. [luckperHass MaremaTHKa [JIsi WHXKEHeEpa:
yueOnuk 11t By30B / O. I1. Ky3nenos. - U3x. 6-¢, ctep. - CIIO. [u ap.]: Jlanb,
2009. - 395 c.

7. KynukoB, Banepuii BacuibeBuu. JluckpeTHas MareMaruka: yueo.
nocobue / B. B. Kynukos. - M.: PUOP, 2010. - 173 c.

8. Makoxa A. H., Caxniok II. A., UepssikoB H. 1. [luckpeTrHas maTemaTuKa:
Vueb. nocoodue. - M.: DUSMATIINT, 2005.
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[OnekTpoHHBIA pecypc]: ydeb. mocoOue ISl  CTYJASHTOB  BY30B,
oOy4Jaromuxcs 1mo HarnpasieHuto "CucteMHbli aHanu3 u ynpasienue" / O.
A. HoBukos. - DnekrpoH. aaH. - CII6. [u ap.]: [Tutep, 2011. - 384 c.

11.CaukoB B. H. BBenenume B KOMOMHATOpPHBIE METOMBI JIHUCKPETHOU
MmatemaTtuku. — M.: U3a-so MIITHMO, 2004.
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12. Tumnn, Bnagumup BuktopoBud. J[uckpeTHas MareMaTuKa B IpUMEpax U
3amayax [DIEKTPOHHBINH pecypc|: y4ed. mocobue s CTYJIEHTOB BY30B,
oOydaromuxcs MO CHEHUANbHOCTH U HampasieHuto "llpuxiagnas
MareMatuka ¥ HHQopMatuka" W mo HampasieHuto "MHdopmanmoHHbIe
texHosorun" / B. B. Tumun. - DnektpoH. nax. - CI16.: BXB-IlerepOypr,
2008. - 336 c.

13.51610uckuii C. B. BBeneHnue B TUCKpPETHYIO MaTEMATHUKY: YyueOHOE mocodune
Uit By30B. — M.: Beicmas mkona, 2006.

8.3. HopmaTuBHBIE mNpaBOBbIe NOKYMEHTbI M HHAs I[PaBoBasi
uHopmanus

He ucnons3yrores

8.4 HNuTepHer-pecypcsl
OO6yuaromuMest obecriedeH Aoctyn kK marepuanam kypca B CHO Axanemun
http://lms.ranepa.ru, a Takke 4Yepe3 CaUT HayYHOM OHMOJHMOTEKHM K CIICIYIOIIUM
MOJIMMHUCHBIM AJIEKTPOHHBIM pecypcam:
Pycckoazviunvie pecypcot
- DJIEKTpOHHbIE YUeOHUKHU 3JIEKTPOHHO-O0nbMnoTeunoi cucremsl (DBC) «A4iibyxey

- DJNIEKTPOHHBIE YUEOHUKHU AIEKTPOHHO-O0nbOInoreunoit cucremsl (ObC) «fOpatim»
- DJIEKTPOHHBIE YUEOHUKHU 3IEKTPOHHO-O01OMMoTeuHoi cuctemsl (OBC) «Jlanvy

- DJIEKTPOHHbIE  Y4YEOHUKH  IJIEKTpOHHO-OMOmuoreunoit  cucremol  (OBC)
«ZNANIUM.COM»

- DJIEKTPOHHBIE YUeOHUKHU 3IEKTPOHHO-O0nOmmoTeunoi cuctemsl (ObC) «BOOK.RU»

- DNIEKTPOHHBIE YYEOHHWKH DJIEKTpOHHO-OMOmmoTedHoir cucteMbl (DBC) «IPR

SMART»

9. MartepuajnbHO-TeXHHM4YecKasi 0a3a, HHPOPMAIIMOHHBbIE TEXHOJIOT UM,
NporpaMMHoe odecrnevyeHne 1 MHPOPMALMOHHBbIE CIIPABOYHbIE
CHCTEMbI

Ne /1t HaunmenoBanue

1. | Cneunanu3upoBaHHbIE 3aJIbI JIJIS1 IPOBEICHUS JIEKINI, OCHAILEHHbIE EPCOHATBHBIM
KOMIIBIOTEPOM/HOYTOYKOM U MYJIbTUMEAUHHBIM IPOEKTOPOM

2. | Ayautopun U KOMIBIOTEPHBIE KJIACChl, 000PY0BaHHBIE MTOCA0YHBIMU MECTAMH U
MIEPCOHAIIBHBIMUA KOMITBIOTEPAMU C BBIXOJOM B MIHTEpHET [1s1 NpOBEIEHUS
MPAKTUYECKUX 3aHITUI

3. | «kMTC Jluak» — poccuiickas miatdopma i OHIAHH-KOMMYHHUKAIUN 1
COBMECTHOH paboTsl koMaHy ; «SHnekc TenemocT» — cepBuc s
BHIcOKOH(DepeHnmii ot JHnekca; S-MecceHmKep

4. | Texuuueckue cpesicTBa 00yUEHUs: NEPCOHAIbHBIE KOMITBIOTEPHI; IPOTrPAMMHBIE
CpencTBa, odecrneunBarolue npocMoTp Buaeodaiinos B popmarax AVI, MPEG-4,
DivX, RMVB, WMV, nporpamMmslI [uist pabOTHI ¢ 3JIEKTPOHHBIMH TaOIUIIAMU JIJIs
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00paboTKH, aHaTN3a U BU3yAJIN3allMH JAaHHBIX; COOTBETCTBYIOIINE OHJIAMH-
MHCTPYMEHTHI [UIs IOCTPOSHHSI MHTEJUICKT-KapThl M MOJIeJIeH B Pa3IMUHBIX HOTAIUAX

5. | Hayunas 6ubnuoreka (B T.4. 3JIEKTPOHHbIE HH(POPMAIIMOHHBIE PECYpChl HAYYHOH
OMOJIMOTEKN)

6. | C1O Akanemuu https://Ims.ranepa.ru/

7. | R, Rstudio, Anaconda Navigator, VS code, JASP, jamovi, excel

8. | Cucrempl uMuTanmonHoro moaenuponanusi AnyLogic, GPSS world, GPSS studio
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