[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

ONO: YebiHnH Makc lepbeBnY
Tomiocn: PeKTOp”tlBﬁépmoe 00pa30BATe/IbHOE YUPEKIAEHHE BICHIEr0 00pa30BaHusI

Hara noanucarns: 07.07. W ésimy Hapomabid MacTuTyT An3aiina u CepBucay»

YHWUKanbHbI MPOrpaMMHbIN KIKOY:

1498e59e83f65dd7c3ce7bb8a25cbbabb33ebc58 (HOYBO MU 1uC)

Kadpenpa matrematuku u uHhoOpMaTUKU

PABOYAS ITPOT'PAMMA JTUCHUIIJIMHBI
JAUCKPETHAS MATEMATHUKA

Hanpasnenue noarorosku: 09.03.03 [Ipuknagnas nadpopmarrka
Hanpasnennocts (mpoduis): PazpaboTka KOMIIBIOTEPHBIX UT'P U MIPUIIOKEHHM C
BUPTYaJIbHOHM M JIONOJIHEHHON PEeaIbHOCTHIO
KBanudukanus BeIMyCKHHUKA: OaKajgaBp

dopma oOydeHus: 3a09HAST
"o Habopa: 2022

Yemsouuck 2025



2

Pabouas mporpamMma aucuMIUIMHBI «/lMckpeTHass MmaTteMmaTHKa» pa3paboTraHa Ha ocHoBe De-
JIEpaIbHOT0 TOCYJAPCTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTa BBICIIEr0 0Opa30BaHUs 110 HANpaB-
nenuto noarotoBku 09.03.03 Ilpuknannas nnpopmatuka (ypoBeHb OakanaBpuara) (IIpukas Mu-
HUCTepcTBa 0Opa3zoBaHusi U Hayku PO ot [Ipuka3 MunucrepcrBa o6pasoBanus u Hayku PD 19
ceHTsi0ps 2017 r. N 922).

ABTOP-COCTaBHUTENb: AOIEHT KadeApbl MATEMAaTUKU U HHPOPMATHKH, K. -M. H. ITo-
croBaioBa M.II.

PabGouast mporpamma paccMOTpeHa U OJOOpeHa Ha 3acefJaHuu Kadeapbl MaTeMaTHKH
u uadopmatuku. I[Tpotokon Ne 9 ot 28.04.2025 1.
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1. HAMMEHOBAHME JUCHUILIMHBI (MOIYJIST), EJD U 3AJJAYA OCBOEHUS
JUCLUILIMHBI (MOLYJIST)

1.1. HamMeHOBaHHE TUCUHUILIUHDBI

JuckperHas MaremMaTuka

1.2. lean AuCHUILIMHBI

JlaTh cTyIeHTaM MpeCTaBICHHUE O CHCTEMHOM aHAIU3€ M CUCTEMHON METOIOJIOTHH UCCIIE-
JIOBAHHMSI CJIIOKHBIX OOBEKTOB, SIBJICHUN M MPOIECCOB; PACKPHITH COBPEMEHHBIE METOJBI CUCTEM-
HOTO aHaju3a U METOJUKY €ro MPUMEHEHHs; PACCMOTPETh KOHKPETHBIC MPUMEPHI CHCTEMHOTO
aHalM3a pealbHbIX 00BEKTOB.

1.3. 3agayu TUCHUINIMHDBI

B xoz1e ocBoeHMS IUCHUITMHBI CTYACHT JOJDKEH pelaTh TaKue 3aJjauM, KakK:

® 3HATh 3HAYCHUE JUCKPETHON MaTEeMAaTHKH B MPO(ECCHOHAIBHON ACSITENTLHOCTH U TPU
OCBOCHHUH NPO(HECCHOHATLHON 00pa30BaTEILHON MPOTPaMMBI;

® yMETb PUMEHSITh METOJIbI TUCKPETHON MAaTEMATHKU JJIs PEIIeHUs MPo(ecCHOHATBHBIX
3a]a4;

e BIAJCTh HAaBBIKAMH NPHUMEHEHHUS COBPEMEHHOTO MAaTEMaTHYECKOrO0 HHCTPYMEHTapHs
JUTSL peIeHUs TPO(hEeCCHOHANBHBIX 3a]1a4; PEIICHUS 3a71a9 JUCKPETHONH MaTeMaTHKH.

2. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 110 JUCIUIIJIMHE
(MOAYJII0), COOTHECEHHBIX C IIJTAHUPYEMBIMH PE3YJIbTATAMHU
OCBOEHMUSA OBPA3OBATEJIBHOU ITPOI'PAMMBI

[Ipouecc m3ydeHus aucHMIUIMHBL (Moaynsl) «JlMcKpeTHass mMaTeMaTHKa» HalpaBlieH Ha

dbopMUpOBaHUE CIEAYIOINUX KOMIIETCHIIUH:

Ko n saumenoBanue
KOMITETEHIIUM BBIITYCKHHUKA

KOIL N HAMMCHOBAHUC MHAUKATOPA HJOCTHIKCHUA KOMHCTCHHI/Iﬁ

YK-1. Crnocoben ocy-
IECTBJIATL IIOMCK, KPHUTHUYC-
CKMH  aHalmM3 W  CHHTE3
uHbOpMaluy, NPUMEHSTh CH-
CTEMHBIH TIOJXOJA JJIsl pelle-
HUS ITIOCTABJICHHBIX 3a1a4

VYK-1.1. 3naer meronuku cbopa, oOpabOTKH M 000OLICHHS
UHPOPMAILINU, METOJUKH CHCTEMHOTO IMOJXOMAa JUIsl PEUICHHUs
MIOCTaBJICHHBIX 33]a4

VK-1.2. YmeeT ananu3zupoBaTh U CHCTEMaTHU3UPOBATh Pa3HO-
pOJIHbIE JTaHHBIE, OCYLIECTBIATh KPUTHUECKUI aHAIU3 M CHUH-
Te3 WHPOPMAINHU, TOTYYCHHOW M3 Pa3HBIX MCTOYHHUKOB, OIIC-
HUBATh 3((EKTUBHOCTH MPOLEAYP aHAIN3a NpoOIeM U IpUHS-
TS pEeLIEHUH B TPOPEeCCUOHANIBHOMN 1eATEeIbHOCTH

VYK-1.3. Brnageer mMerogamu Hay4yHOro cobopa, oOpabOTKH H
000011eH1s HTHPOpMAIUH, TPAKTUYECKON paboThl ¢ MH(OpMa-
IIUOHHBIMU HCTOYHMKAMH; METOJaMHU CHUCTEMHOIO MOJX0/a
JUISL PEIICHHUS TIOCTABJICHHBIX 33124

OIIK-1 CrnocobeH npuMeHSTb
€CTECTBEHHOHAYYHBIC U 001IIe-
MH)KEHEPHBIE 3HAHMS, METOJIbI
MaTeMaTHYECKOTO aHalu3a H
MOJICJIMPOBAHMS, TeOopeTHue-
CKOTO W JKCTIEPUMEHTAIEHOTO
UCCIIeIoBaHus B Ipodeccro-
HaJBbHOM JEeATEITHbHOCTH

OIIK-1.1. 3HaeT OCHOBBI MaTeMaTUKH, (PU3UKHU, BEIYUCIUTEIh-
HOM TEXHHUKHU U POTrpaMMHPOBAHUS

OIIK-1.2. YMmeer pewmarb CTaHIapTHBIE NMpOodeccCHOHAIbHBIE
3a/la4i ¢ IPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U OOIIEHHKe-
HEPHBIX 3HAHUI, METOJOB MaTEMAaTUYECKOTO aHAIN3a U MOJe-
JUPOBAHUS

OIIK-1.3. Bnageer HaBBIKAMH TEOPETHYECKOIO M  3KC-
MIEPUMEHTAJILHOTO HCCIEAOBaHUS 0OBEKTOB MpOodecCHoHalb-
HOW JESTEIbHOCTH

OIIK-6 CnocobeH aHaau3upo-
BaTh U pa3pabaThIBaTh OPraHu-
3alMOHHO-TEXHUYECKUE "
HKOHOMHMYECKHE TIPOLECCHl C

OIIK-6.1. 3HaeT OCHOBBI TEOPHUU CHUCTEM M CHUCTEMHOI'O aHa-
Iu3a, NMCKPETHOM MAaTEMaTUKH, TEOPUHM BEPOSTHOCTEH U
MaTEMaTHYECKOM CTaTUCTUKHM, METOAOB ONTUMHU3ALUU H HC-
CJIEIOBaHMsl Ollepaluil, HEUETKUX BBIYMCICHHUM, MaTeMaTruye-
CKOTO M IMHTAallMOHHOTO MOJIEIIMPOBAHUS
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npuMeHeHneM MetoJoB cu- | OIIK-6.2. YmeeT npuMeHATh METOJbl TEOPUU CHUCTEM U CH-
CTEMHOI'0 aHajM3a M MaTeMa- | CTEMHOI'O aHajlu3a, MaTeMaTU4eCcKOro, CTaTHUCTUYECKOro U
TUYECKOTO MOJEIUPOBAHUS MMUTALMOHHOTO MOJEIMPOBAHUS JUIsl aBTOMaTH3allMM 3a]ad
NPUHATHS PELIeHUH, aHaau3a WHQOPMALMOHHBIX IOTOKOB,
pacueTa SKOHOMHUYECKOH H(PQPEKTUBHOCTH M HAIECKHOCTH
MH(QOPMALMOHHBIX CUCTEM U TEXHOJIOTUH

OIIK-6.3. Bnaneer HaBbIKAMHU IPOBEACHUS WHIKEHEPHBIX
pacueToB OCHOBHBIX IOKa3aTeNeill pe3yibTaTUBHOCTH CO3J1a-
HUSI ¥ IPUMEHEHUs] THPOPMAILIMOHHBIX CUCTEM U TEXHOJIOTHI

3. MECTO IMCHUILUIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM
ITPOI'PAMMBbI

YueOHas qucuuIiinHa «JuckpeTHas MaTeMaTuKa) OTHOCUTCS K AMCLUUIUIMHAM 0053aTelb-
HOW YacTu y4eOHOro IUiaHa 10 OCHOBHOU MpodeccHoHabHON 00pa3oBaTeNbHOM MporpaMme 1o
HarpaBieHuto mnoarotoBku 09.03.03 Ilpuknagnas uHpOpMAaTHKa, HAMPaBICHHOCTH (TIPOdUIIB)
Pa3paboTka KOMIIBIOTEPHBIX UI'P U IPUIIOKEHUIN C BUPTYaJIbHOM U JOIIOJIHEHHOW PEaIbHOCTBIO.

4. OPBEM JUCHUIIJIMHBI MOAYJIAA) B 3BAYETHBIX EJJMHUIIAX C YKASAHUEM
KO/INMYECTBA AKAJEMHUYECKHUX YACOB, BBIZIEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOLIUXCSA C NMPEIIOJABATEJIEM (IIO0 BUJAM YYEBHBIX 3A-
HATUN) U HA CAMOCTOSTEJIBHYIO PABOTY OBYUAIOIIUXCS

OO6mas Tpyn0eMKOCTh (00BEM) MUCHUILIMHBI COCTaBIsAET 3 3aueTHble enuHmIbl, 108 aka-
JIEMUYECKHX YacoB. Jucuuriinna uzyyaercs Ha 2-3 Kypce

CocTaB 1 00beM TUCUUIJIMHBI M BUbI Y4EOHbIX 3aHATHI

Paznenenue nmo kypcam

By yueOHBIX 3aHATHIA Bcero 2 3
Jletnsas ceccust | 3uMHSAS ceccus
Obmas TpyaoeMkocTs, 3ET 3 1 2
OO6m1ast TpyA0€MKOCTb, 4ac. 108 36 72
AyIuTOpHBIC 3aHATHS, YaC. 10 4 6
Jlexnun, gac. 6 4 2
[IpakTrueckue 3aHATHs, Yac. 4 - 4
CamocrosiTesibHasi padora 89 32 57
KypcoBoii ipoekT (pabora) - - -
KoHTposibHBIE pabOTHI - - -
KoHnTpoas 9 - 9
Bug uToroBoro KOHTpoJist OKk3aMeH - DK3aMeH

5. COIJAEPXAHHUE JUCHMIIJIMHBI MOAYJISA), CTPYKTYPUPOBAHHOE
no TEMAM (PA3AEJAM) C VYKA3AHUEM OTBEAEHHOI'O HA HHX
KOJIMYECTBA AKAJIEMUYECKHNX YACOB ¥ BUJOB YUYEBHBIX 3AHATHI

5.1. Conep:xanue TUCUMILIHHBI

Tema 1. BBenenune. OcHOBHbIE MOHATHS TEOPUH MHOKECTB.

MecTto JMCKpPETHOW MaTeMaTWMKH B CHCTEME MaTeMaTHYeCKOro oOpa3oBaHUS.
Hcnonp30BaHuEe JJIEMEHTOB JWCKPETHOM MAaTeMAaTWKH B PEINICHUM TPUKIATHBIX  3a7ad
ABTOMATH3HPOBAHHOTO MPOCKTHUPOBAHMSI. CBsi3b JTAaHHOH JICTIATUTHHBI c
o0mIenpodeCCHOHATBHBIMUA U CHEIHMATBHBIMEA JTUCIUTUTMHAMU. OpraHu3alioOHHO-METOINYECKHE
YKa3aHUsI 110 U3YYCHUIO JTUCIUTLTUHBI.

OcHoBHble omnpefenenus. CrocoOsl 3amanuss MHOXeCTB. KoHeuHble W OECKOHEYHbBIE
MHOXecTBa. [lycroe W yHHMBepcaabHOE MHOXeCTBa. MomHOCTh MHOXecTBa. CeMencTBO
MHO>KECTBA.
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Onepaunn Haj MHoecTBamu. J(marpammbl Olinepa-BenHa. JlekapToBO Npou3BEACHHE
MHOkecTB. [lokpbITre 1 pazdueHrne MHOkecTB. OCHOBHBIE TOX/1€CTBA AIreOpbl MHOKECTB.

Tema 2. OTHOmIeHUsI M QYHKIIUH.

[Tonsitne oTHOmIEHUs. bUHApHBIE OTHONICHHWS W CIOCOOBI WX 3amaHus. Omnepanuu HaJ
OuHapHBIMU OTHOLIEHUAMU. OOpaTHbIe OTHOIIeHUs. KoMo3uys OMHApHBIX OTHOLICHUH.

CpoiicTBa OuHapHbIXx oOTHOWEHUH. CrnenuanbHble OWHApHBIE OTHOIIEHUS: MOPSAIOK,
SKBUBAJIEHTHOCTb. CooTBeTCcTBUS, oOTOoOpaxkeHMss u ¢yHkuuu. CBoiicTBa 0TOOpakeHUil.
Komnosumus oroOpaxenuil. bunapHsle anreOpandeckue ornepanuu U ux cpoiictBa. [lonstue
anreOphl.

Tema 3. OcHoBbI Teopuu rpagos.

[lonsTtue rpada. [ceBnorpadsl, MYJIBTUTPAdEL. OpueHTupoBaHHbIC u
HeopueHTHpoBaHHble Tpadbl. [loarpader. CrnocoOsl  mpeactaBieHus TpadoB. MaTpHIlsl
CMEXHOCTH M WHIUACHTHOCTH. MapuipyTel, IeNH, MyTH, MUKIbl B Tpadax. OCHOBHBIC THIIBI
rpadoB. Omnepamuu Han rpadamu. Mzomopdusm u romeomopdusm rpadoB. Merpuueckue
xapakTepucTuku rpados. OmpexneneHue LeHTpa, paauyca, IuUameTpa, MeIuaHbl Trpada.
JlocTHKUMOCTh U CBA3HOCTh B rpadax. AJTOpPUTMBI OIpeNeseHHs] KOMIIOHEHT CBS3HOCTH
HeoprpadoB U CUIIbHBIX KOMIIOHEHT Oprpados.

Hepesbs. [lonstue ocroa rpada. Meronpsl 06xoza rpada (oUcK B INTyOUHY U B IIUPHUHY)
Y MX UCIOJIb30BaHUE JJISl IOCTPOEHUSI OCTOBOB.

[Muknel u paspesbl B rpade. Lukimomarnyeckoe M KOIMKIOMaTHYecKoe yucia rpada.
[Toctpoenne MaTpull GyHIaMEHTAIBHBIX IIMKIOB M pa3pe3oB rpada. O6xozasl rpada. DitnepoBs
rpadsl, 1enu, MUKIeL. Teopema Ditniepa. Meron dnepu mocTpoeHus dilyiepoBa MuUKIa B rpade.
["aMHUITBTOHOBBI LIETIH, MTYTH, IIUKJIBI B Tpade.

Tema 4. Auiredpa JIOTMKH.

BrickaspiBanus. [lepBuuHbIle U BTOpPUYHBIC BBICKa3bIBaHUS. AnreOpa JOruKd. DYHKIHH
anre6psl noruku. Jlormdeckoe ymHokeHue. Jlormdeckoe crnoxkenue. MuaBepcus. Mmmmkanus.
OKBUBaJIEHTHOCTb. Popmann3anus BbICKa3biBaHUM. Mcuucinenue mnpenukaroB. BseneHue B
METO/]Ibl TEOpUH J0Ka3aTeabcTB. KBaHTOpHI. BoiBoAMMEIE opMmyibl. TaBTOIOTHY.

OcHoBuble omnpenenenus. [Ipocreitmme GyHkiun. IM3bI0OHKTUBHBIE HOpMaJIbHBIE (POPMBI
1 TeopeMa o pasnokeHuu. Muanmuzanus Qysnkiuii B kiaacce JJTH®. [IpeacraBnenue GpyHKuu B
COBEPIICHHBIX HOPMAIBHBIX (popMax

Tema 5. CuHTe3 M aHAJIN3 JTOTHYECKHUX CXEM.

Jlornyeckue snemeHTbl. Konbionkrop. [usbtonkrop. MuBentop. Dnement llleddepa.
OnemenT [lupca. I[loctpoenue noruyeckoil cxemsl o popmysie GyHKkuui. MUHUMHU3AIUSA CIIOXK -
Hoctu popmyn (yHkuuid. [TocTpoeHHe JTOrMYECKON CXEMBI [0 3a1aHHBIM YCIOBUSIM €€ paboThl.
AHanu3 joruyeckux cxeM. Jlornyeckue 3nemMeHTsl ¢ maMsaThio. Tpurrepsl. CyMMaTOpBI.

5.2. TemaTn4eckui mjiag

KonnuecTtBO yacos
W3 HUX
= s & W3 HUX
5] e 2] o
52| 8 v S z
Homepa u HauMeHoBaHUE pa3/iesioB U TEM g S S g 2 = - 2 = g
e8| 58| && = o E | &
o = S '8 S 5 5 R o
> 0 X E T 5 = T o
al| o = 23 | 2
= 2 ;E f:: < M
< o
O < =
2 Kypc JICTHSIA ceccusi
Tema 1. Beenenue. OCHOBHEBIE ITOHATHUS 18 16 2 2 -
TEOPUH MHOKECTB.
Tema 2. OTHOIIEHUS U QYHKIMH. 18 16 2 2 -
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HToro 3a J1eTHIOI0 ceCCUI0 | 36 | 32 | 4 | | - |
3 Kypc 3UMHSIS ceccus
Tema 3. OcHOBBI TeOpuU TpadoB. 20 18 2 1
Tema 4. AnreOpa JIOTHKH. 20 18 2 1
Tema 5. Cunte3 u aHanu3 Joruyeckux | 23 21 2 2
CXEM.
HToro 3a 3MMHIOI0 CECCHIO 72 57 6 4 9
HToro no nucuuninge 108 89 10 4 9
Bcero 3a4€THBIX eIUHNII 3
5.3. JlekuMoHHbIE 3AHATHSA
dopmupy-
Tema Copepxanue yac. CMPIC
KOMIIe-
TEHITUU
Tema 1. | Mecto  nuckpeTHOM  MaTeMaTMKM B cucTeMe | 2 VYK-1;
Beenenue. MaTEMATHYECKOTO oOpazoBaHws. Hcnonp3oBanue OIIK-1;
OcHoBHbIE JJIEMEHTOB JIUCKPETHOM MAaTE€MaTUKH B PpELIECHUU OIIK-6
MOHSITHS MIPUKIIATHBIX 3a1a4y ABTOMAaTU3MUPOBAHHOTO
TEOPUH npoektupoBanus. CBs3b JaHHOW JUCHUMUIUIMHBI  C
MHOKECTB. obmenpodeccuoHaTbHBIMU u crenuajibHbIMA
JUCUHUIIITUHAMU. Opranu3anuoOHHO-METOUUYECKUE
yYKa3aHUS 110 U3yYEHUIO UCIUILITHHBIL.
OcHoBHble onpeaenenus. CriocoObl 3aJaHUs MHOXKECTB.
Koneunbie u OeckoHeuHble MHOXecTBa. llycroe u
YHUBEpPCAJIbHOE MHOXXECTBAa. MOIIHOCTh MHOXECTBA.
CeMelcTBO MHOKECTBA.
Onepauuu Hajg MHoKecTBamu. Jluarpammsbl Oiinepa-
Benna. JekapToBO MPOU3BEJEHUE  MHOKECTB.
[TokpeiTHe u pa3zbueHue MHOXKeCTB. (OCHOBHBIC
TOKJIECTBA aJIreOpbl MHOYKECTB.
Tema 2. | [lonsitTne  orHoweHus. buHapHble OTHOWIEHUS U | 2 VYK-1;
OtHomieHuss U | cmocoObl uX 3amanus. Omnepanuu Haj OWHAPHBIMU OIIK-1;
byHKIMN. oTHomeHussMU. OOpatHble oTHoOweHUs. Kommnozunus OIIK-6
OMHAPHBIX OTHOILLICHUH.
CpoiicTBa OuHapHBIX OTHOmEHWH. CrenuaabHbIC
OMHapHbIE OTHOUICHMS: TOPSAOK, SKBHUBAJICHTHOCTD.
CootBerctBus, oroOpaxkeHus u (yHkiuu. CBOHCTBa
otoopakennit. Kommnosunust otoOpakeHuii. burapHbie
anredpanyeckue omnepanuu U ux cBoicTBa. llonsTue
anreOpel. OcCHOBHBIE —anreOpanuyeckue CTPYKTYpBI:
TPYNIOWA, MOHOWJ, TOJIyTpymmna, TpyIa, KOJbIIO,
Teno, mone. M3omopdusmMbl U TOMOMOP(HU3MBI.
CummMeTrpuueckue rpynmbl. Anredpa mojacTaHOBOK.
Tema 3. | [loarpader.  CmocoObl  mpencraBieHus  rpados. 1 YK-1;
OcHoBBI Martpunpl CMEXHOCTH U MHIMACHTHOCTU. MapupyTsl, OIIK-1;
TEOpUHU Leny, MyTH, HUKIBI B Tpadax. OCHOBHbBIE TUIIBI TPadoB. OIIK-6
rpados. Oneparuun HaJ rpadamu. Nzomophuzm u

romeomopdusm rpados. MeTprudeckue XxapaKTepUCTUKH
rpadoB. OmpeneneHue LEHTpPa, paauyca, IHAMETPa,
Meauansl rpada. JJoCTHKUMOCTD U CBSI3HOCTH B Tpadax.
ANTOPUTMBI  OTIPECIICHUS KOMIIOHCHT  CBSI3HOCTH
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HeoprpadoB ¥ CUIIBHBIX KOMIIOHEHT Oprpados.
HepeBbs. Ilonsitue octoBa rpada. Metonbl o0Oxona
rpaga (mouck B TIyOMHY W B IIUPUHY) U HX
UCIIOJIb30BaHUE AJIS MOCTPOEHUSI OCTOBOB. AJITOPUTMBI
Kpackana u Ilpuma nmoctpoeHus Kpardaiiero ocropa
B3BEIIEHHOTO Tpada.

[Mukner w paspe3sl B rpade. LukimomaTuueckoe u
KOIIMKJIOMaTH4eckoe uucia rpada. [Tocrpoenne matpurg
(byHIaMEHTAJIbHBIX LUKJIOB U pa3pe3oB rpada. O6Xoabl
rpada. OinepoBsl Tpadwl, Ienu, HUKIBL. Teopema
Oiinepa. Meron ®nepu nocTpoeHust iaepoBa UKIa B
rpade. 'aMUILTOHOBBI 11N, TYTH, IIUKJIBI B Tpade.

Tema 4. | Boicka3biBaHUs. IIepBuunbIe u BTOPUYHBIE VYK-1;
Anrebpa BBICKa3bIBaHUsA. AsreOpa joruku. DYHKIUK anreOpbl OIIK-1;
JIOTHKHU. noruku.  Jlornueckoe — yMHokeHue. Jloruueckoe OIIK-6
cnoxenue. MuBepcusa. UMminkanus. DKBUBAJIEHTHOCTb.
dopManuzanus BBICKA3bIBAaHUI. Hcuucnenune
npeaukaToB.  BBegeHue B MeTOABI  TEOpUH
nokazarenbcTB. KBaHTOpbl. BbiBognMbie  (GopMyIibL.
TaBtonorumu.
OcHoBHble ompexaenenus. [lpocteiimme  QyHKINU.
JIM3bIOHKTUBHBIE HOpMaslbHble (OPMBI U Teopema O
paznoxxenun. Munummsanus Gyskiuii B kiaacce JJHO.
ITpencraBnenue byHKINN B COBEpILEHHbIX
HOpMaJIbHBIX (hopmax.
5.4. lIpakTnyeckue 3aHATHS
dopmu Mertob! u
pyemMble (bopMbI
Tema Copnepxanue yac. | KomIie- KOHTPOJIS
TEeHIMU | (HOPMUPYEMBIX
KOMITETCHIIUN
Tema 3. | Honrpagsr. Cnocobsl  mpenctaBieHus | | VYK-1; | YcrHslii onpoc
OCHOBBI rpadgoB. Marpuiel  CMEKHOCTH W OIIK-1; | BeimonHenue
TEOPUU MHLOUJEHTHOCTH.  MapumpyTsl,  Lenw, OIIK-6 | mpakTHYECKHX
rpagos. MyTH, LUKJIBI B rpadax. OCHOBHBIE THIIBI 3aJJaHul
rpagoB. Omepauuu Hajg  rpadami.

N3omopdusm u romeomopdusm rpados.
MeTtpuyeckue XapakTepUCTUKH TpadoB.
Onpenenenue LIEHTpA, paauyca,
TUameTpa, MeIaHbI rpada.
JlocTKUMOCTh U CBA3HOCTH B rpadax.

ANTOPUTMBI  ONPEJENICHUsT KOMIIOHEHT
CBSI3BHOCTH HeoprpadoB W  CHIIBHBIX
KOMIIOHEHT oprpados.

Hepesbsa. Ilonarue octoBa rpada.
Mertonbl  ob6xoma rpada (OMCK B
mIyOMHYy ®W B IIHPUHY) ©W  HX
UCTIOJIb30BaHHE ISt MMOCTPOCHUS
OCTOBOB.

[Mukner u  paspessl B Tpade.

[MukimomaTuueckoe u
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KOIUKJIOMAaTH4YecKkoe  umciaa  rpada.
[Toctpoenune matpull GpyHIaMEHTATBHBIX
IUKIOB © pa3pe3oB rpada. OOxombr
rpada. DitepoBbl rpadbl, MEMH, THUKIIBL.
Teopema  Diinepa. Merog  Drnepu
MOCTPOCHHS DilyiepoBa IUKIA B Tpade.
['aMUJIBTOHOBBI IICTIH, IYTH, IMKJIbI B

rpade.

Tema
Anrebpa
JIOTHKH.

Bricka3piBaHus. [TepBuunbIie 51
BTOpUYHBIE BBICKa3bIBaHMs. Aunredpa
noruku. @DOYHKIUU aureOpbl JIOTHUKH.
Jlornueckoe ymHOXkeHue. Jloruueckoe
cnoxxkenue. HuBepcus. Hmmumkanms.
OKBUBAJIEHTHOCT. dopmanuzanus
BBICKa3bIBaHUM. Hcuncnenue
MpeANKaToB. BBeeHre B METOIbl TEOpUHU
JokaszarenbeTB. KBaHTOpBI. BBIBOAMMBIE
¢dbopmyibl. TaBTONOTHH.

OcHoBHbIe ompexaenenus. I[lpocreiimue
byHKIMH. J[M3bIOHKTUBHBIE HOPMAIIbHBIE
dbopMBI W TeopeMa O pa3OKEHUH.
Munumusanus ¢pyHkimii B knacce JJHO.
IIpencraBnenue byHKIUN B
COBEpIIIEHHBIX HOPMaJIbHBIX opMax.

VK-1;
OIIK-1;
OIIK-6

VYeTHBI o1poc
Brimonnenue
MPAKTUYECKUX
3aIaHUN

Tema
Cunres H
aHam3
JIOTHYECKHX
CXEM.

Jlormueckne sneMeHThl. KOHBIOHKTOP.
Juzbronkrop.  MHBeHTOp.  DIJIEMEHT
[eddepa. Dnement [Iupca. IlocTpoenue
JOTMYECKOW  cxeMbl 1o  ¢opmyIe
¢byHkuil. MuHUMH3ALMS ~ CIIOKHOCTH
dopmyn ¢yukumii. [Toctpoenue noruye-
CKOI CXeMbl 10 33JIaHHBIM YCIIOBUSIM €€
pa®oThl. AHaJIU3 JIOTMYECKHX CXEM.
Jlornueckue 3J€MEHTBI € NAMATHIO.

Tpurrepsr. CymMmmaTOpBI

VK-1;
OIIK-1;
OIIK-6

VYeTHBIH o1poc
Brimonnenue
MPAKTUYECKUX
3aJaHuN
TectupoBanue

5.5. Camo

cTosiTe/IbHasi padoTa o0y4yaroImuxcs

Tema

Buner caMocTosTenbHON paboThI

qachbl

dopmu-
pyemble
KOoMIIe-
TEHLIUH

Metonsl u
($hOopMBI KOHTPO-
151 popmupy-
€MBIX KOMIIe-
TEHIUMN

Tema 1.
Brenenue.
OCHOBHBIE
MOHATHSA
TEOpUHU
MHOKECTB.

MecTto JHMCKpPETHOM MaTeMaTUKH B
cucreme MaTeMaTU4eCKOro
o0Opa3oBaHMs. Hcnonp3oBanue
AJIEMEHTOB JUCKPETHOM MaTeMaTUKU B
pelieHun MPUKIIATHBIX 3a1a4y
aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS. CBs13b JTAHHOU
JCHUTUTUHBI C
obmenpodeccuoHaIbHBIMU u
creuaIbHbBIMU JIMCUHUILITUHAMU.
OpraHu3alimoOHHO-METOANUECKHE

16

YK-1;
OIIK-1;
OIIK-6

IIpoBepka  no-
MalHero 3aja-
HUs  (perieHue
3a/1ay4)
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YKa3aHUs [0 U3YYECHHIO AUCIUIUIMHBI.
OcHoBHble  ompenaeneHus. CrocoObI
3aJjaHusl  MHOXecTB. KoHeEUYHEIE U
OeckoHeuHble MHOXecTBa. Ilycroe wu
YHUBEpCaJIbHOE MHOXKECTBA. MOIIIHOCTh
MHOKecTBa. CeMelCcTBO MHOKECTBA.
Oneparun HaJl MHOKECTBAMH.
Huarpammsl Diinepa-Benna. [lekapToBo
npousBeqieHne MHOKeCTB. [lokpbiTue u
pazOuenne  MHOXecTB.  (OCHOBHBIE
TOXKJIECTBA areOpbl MHOKECTB.

Tema 2.
OTHoOIlIEHUs H
GyHKIHH.

[lonsiTe  OTHOIIEHMS. bunapusie
OTHOLICHHUS M CHOCOOBI WX 3a/JaHusl.
Onepauuu HaJ OMHApHBIMU
otHomIeHUsiMA. OOpaTHBIE OTHOIICHUS.
Kommo3suiust OMHapHBIX OTHOIICHHH.
CpoiictBa  OMHApPHBIX  OTHOUICHHUH.
CrneuunanbHble OMHAPHBIE OTHOLICHUS:
MOPSIJIOK, SKBUBAJIEHTHOCT.
CootBercTBUS, 0TOOpaXeHUs u
¢ynkuuu. CBoiicTBa  OTOOpa)KECHUH.
Kommo3sumus orobpakenuii. bunapusie
anreOpandeckue  omepauMd M HUX
cBoiicTa. [loHsiTHe anreOpsol.

16

YK-1;
OIIK-1;
OIIK-6

NuauBuayans-
HOE 3aJIaHueE.

Tema 3.
OCHOBEI
TEOPUH

rpados.

[Moarpader. CrmocoObl TpeaCTaBICHUS
rpagoB. Marpuibl CMEXHOCTH U
WHIWJICHTHOCTH. MapIipyThl, IICIH,
nyTd, [UKIBI B Tpadax. OCHOBHbBIE
tunsl rpados. Onepannu Haa rpadamu.
N3omopduzm u romeoMophuzmM
rpadoB. MeTprudeckne XapaKTepUCTUKU
rpados. Onpenencaue IICHTPA,
pamuyca, auameTrpa, MeauaHbl rpada.
JIOCTH>KUMOCTB M CBSI3HOCTH B Tpadax.
AJNTOPUTMBI OTIpEEICHUs] KOMIIOHEHT
CBSI3HOCTH HeoprpagoB ¥ CHIBHBIX
KOMIIOHEHT oprpados.

HepeBbsa. Ilonsitue octoBa rpada.
Metoner o0xoma Tpada (moWck B
rmyOMHy W B HIMPUHY) H  HUX
UCTIONIb30BaHUE  JUII  TIOCTPOCHUS
OCTOBOB.

[Mukner w  pa3pe3sl B rpade.
[{uknomaTHyeckoe "
KOIUKJIOMAaTHYecKoe  4ucia  rpada.
[TocTpoeHue MaTpHI
(GyHIaMEHTAIBHBIX ITUKJIOB U Pa3pe30B
rpada. OOxompl Tpada. DiepOBHI

rpadsbl, nenu, nuKIel. Teopema Ditnepa.
Merton @nepu MOCTPOEHUS SUIIEpOBa
ukia B rpade. [aMWIBTOHOBBI IETH,
MyTH, ITUKJIIBI B Tpade.

18

VK-1;
OIIK-1;
OIIK-6

YeTHBIN - ompoc
HAa  TpaKTHYe-
CKOM 3aHSTHH,
nmpoBepKa  J10-
MaIllHero 3aja-
HUs  (perieHue
3a/1ay4)
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Tema 4. | Boicka3biBaHUs. IIepBuuHbIe n| I8 VYK-1; | YcrHblii ompoc

Anrebpa BTOPUYHBIC BBICKa3bIBaHMs. Anredpa OIIK-1; | Ha  nOpaxkTuye-

JIOTUKH. noruku. @DYHKIUM aiareOpbl JIOTHUKH. OIIK-6 | ckoM 3aHATHH,
Jlormdueckoe ymHokeHue. Jlormueckoe MpoBEpKa  BbI-
cnoxxkenue. MuBepcus. HNmrumkanus. IIOJIHEHUS ~ J0-
OKBUBAJIEHTHOCTD. dopmanuzanus MaIllHero 3aja-
BBICKA3bIBaHUU. Ucuncnenune HUg  (perieHue
IIpeauKaToB. BBeneHne B  METOBI 3a/ay)

TEOpUU  JI0Ka3aTenbCcTB.  KBaHTOpHI.
BriBogumelie popmyibl. TaBTonoruu.

OcHoBHble onpeaenenus. IIpocreiimue
GbyHKIIH. JIM3BIOHKTHUBHBIE
HOpManbHble (OPMBI M Teopema o
pasnokeHnr. MuHuUMU3aMs (QyHKIHIR
B knacce JIH®. IlpencraBnenue
(GYHKIIMN B COBEPILIEHHBIX HOPMAaJIbHBIX

dopmax.
Tema 5. | Jlornueckue snementbl. Konbronkrop. | 21 VK-1; | Karanor Uurep-
Cunres u | Jluzptonkrop. WHBeHTOp. DIeMEHT OIIK-1; | HeT-pecypcoB.
aHaImn3 eddepa. Dnement Ilupca. Iloctpoe- OIIK-6 | YcrHblit ompoc
JIOTHYECKHUX HUE JIOTUYECKOM cXeMbl 1o ¢opmylie Ha  [paKTuye-
CXEM. byHKIME. MUHUMU3ANUS  CIOXHOCTH CKOM 3aHATUHU

dbopmyn ¢dynknuii. [locrpoeHue soru-
YECKOM CXEMBbI I0 33JJaHHBIM YCIOBUSAM
e¢ paboThl. AHAIINU3 JIOTHYECKUX CXEM.
Jlornueckue dIEMEHTBI C IAMATHIO.
Tpurrepsl. CymmaTOpbl

6. ®OH/I OLIEHOYHBIX CPEJICTB JJIsl HPOBEJEHMS TEKYIIEIO KOHTPOJIS
YCHEBAEMOCTH U MPOMEKYTOUYHOUM ATTECTALIUM OBYYAIOIHMXCS MO
JUCHUILIMHE (MOJY.JIIO)

@DOHJI OLIEHOYHBIX CPEJICTB MAJIsi MPOBEACHUS TEKYIIEro KOHTPOJS YCIEBAeMOCTH H
npoMexxyTouHo arrectanuu (nanee — @OC) no aucuuiuinHe «JluckpeTHas MaTeMaTukay mnpej-
CTaBJICH OT/EJIbHBIM JOKYMEHTOM U SIBIISIETCS YaCThI0 pabouell mporpaMMel.

7. HEPEYEHH OCHOBHOI U JONOJHUTEJIBHOW YYEBHOW JIMTEPATYPEI,
HEOBXOJIUMOIi 1J151 OCBOEHMS JUCHUTIIMHBI (MOYJIST)

OcHnosnas rumepamypa

JIeKTPOHHBbIE U31aHNS (3JIEKTPOHHBIE PeCypPChl)

1. baBpun, W.U. IuckperHas wmaTemaTuka. Y4YeOHUK M 3aJa4HUK: Ui BY30B /
N.W. baBpun. — Mocksa: FOpaiit, 2025. — 193 c. — Texkcr: anextponsslil / OO6pazoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/560535 (nara obpamenus: 23.04.2025).

2. I'mcun, B.b. luckpernas maremaTtuka: y4eOHUK M TpakTUKyMm ais By3oB/ B.b. I'm-
CUH. — 2-e u3]., nepepad. u nom. — Mocksa: FOpaiit, 2025. — 428 c¢. —TeKcT: 2IeKTpOoHHbIH //
OobpazoBatenbHas twiargopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/577329 (mara
obpamenus: 23.04.2025).

3. luckpeTHas MaTeMaTHKa: MPHUKIJIAAHBIC 3314l M CJIOXHOCTh aJITOPUTMOB: YYEOHUK U
npakTukyMm Juist By30B / A.E. Auapees, A.A. bonortos, K.B. Konsga, A.b. ®ponos. — 2-e uzn.,
ucnp. u porn. — Mocksa: IOpaiit, 2025. — 317 c. — Texcr: anekrponHsiid / OO6pa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563029 (nara obpamenus: 23.04.2025).

4. CynomnaroB, C.B. JluckperHas maTeMaTHKa: y4eOHMK M TPAKTUKyM IS BY30B /
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C.B. Cynomnaros, E.B. OBunnHMKOBa. — 5-€ M3A., ucnp. u jpon. — Mocksa: Opaiit, 2025. —
279 c. — Tekct: anmexkTponHblii // OOpaszoBatenbHas miatdgopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/559976 (nara obpamenus: 23.04.2025).

JlonoJIHUTEIbHBbIE MCTOUYHUKH (1pU HE0OX0OUMOCMU)

1. I'amkoB, C.b. JluckpeTHas MaremaTuka: yueOHUK W IpakTukym Juid By3os / C.b. Nam-
koB, A.b. ®ponoB. — 4-e uzn., nepepad. u gon. — Mocksa: FOpaiit, 2025. — 530 c¢. — TexkcT:
anekTpoHHbI  //  OOpaszoBarenbHass  miaargopma  FOpaiit [caiiT]. —  URL:
https://urait.ru/bcode/560607 (nata obpamienus: 23.04.2025).

2. HoBukoB, @.A. JluckpeTHass MaTeMaTHKa JUJIsl IPOrPaMMUCTOB: YUeOHUK Ui BY30B. -
CIIO.: ITurep, 2020. - 384 c.

3. IMak, B.I'. luckpeTHas MaTeMaTuka: TEOpPHUs MHOXKECTB M KOMOWHATOPHBIM aHaIuU3.
CO6opHuk 3a1au: yueOHoe nocobue ais By3oB / B.I'. Ilak. — Mocksa: IOpaiit, 2025. — 233 ¢. —
Texct: osnextpoHHbli // OOpaszoBatenbHast 1uiatdopma FOpait [caiit]. —  URL:
https://urait.ru/bcode/575015 (nara obpamenus: 23.04.2025).

4. Manuit, 1.A. JluckpeTHass MaTeMaTHKa U MaTeMaTh4yeckast JIOTUKa: y4eOHUK i By30B /
N.A. Tlanuit. — 3-e uzn., ucnp. u gon. — Mocksa: FOpaiit, 2025. — 370 ¢. — TeKcCT: 3JIeKTpOH-
HbI // OOpazoBarenbHas miardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/563493 (nara
obpamenus: 23.04.2025).

5. Tapannukos, }0.B. JluckperHas Matemaruka. 3aJauHuK: ydeOHOe mocoOue ais BY30B /
}O.B. TapannukoB. — MockBa: IOpaiit, 2025. — 385 c. — Tekcr: anexTponHbld // Obpazo-
BarenbHas mnatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/560619 (nata obOpatieHus:
23.04.2025).

8. MEPEYEHb PECYPCOB MH®OPMALMOHHO-TEJIEKOMMYHUKALMOHHOI
CETU «WHTEPHET», HEOBXOJIMMBIX /51 OCBOEHHS JUCHMUILIMHBI
(MOZY.JIsT)

JIst BBITIOJTHEHMSI 3aJIlaHUM, MPEAYCMOTPEHHBIX pabouel MporpaMMON HCTIOIB3YIOTCS Pe-
KoMeH1oBaHHbIe IHTepHeT-caiitsl, ObC.
JJIeKTPOHHBIE 00pa30BaTeJIbHbIE PECYPChI
e MuHHCTEpCTBO HAayKM M Bblcuiero oOpa3zoBaHusi  Poccuiickoit ~ Denepanuu:
https://minobrnauki.gov.ru/;
o ®depnepanpHbIN opTan «Poccuiickoe oOpazoBanuey»: http://edu.ru/;
e (OOpa3oBarenpHas miaardopma «kOpaiir»: https://urait.ru

9. METOAUYECKHE YKA3AHHMSI JJISI OBYYAIOUUXCSI MO OCBOEHHIO
JUCHUILIMHBI (MOLYJIS)

ConepxaHue METOINYECKUX PEKOMEHIALUI BKIIIOYACT:

e [I€JIM U 33a/1a4M U3YUYEHUS TUCLUIUIMHEI;

® CTPYKTypa Kypca U KOHKPETU3UPOBAHBI OTAEIBHBIE MOYJIH, COCTABIIAIOLINE KypPC

© COBETHI 110 IUIAHUPOBAHMIO M OPraHU3alMd BPEMEHHU, OTBEIEHHOI'O HA H3Y4Y€HUE IUC-
LUIUIMHBI;

® OIIMCAaHUE II0CIEAOBATEIBHOCTU NEHUCTBUN CTYACHTA, WIH «CLEHApUN U3Y4YEHUS IUC-
LUIUTHHBD;

® PEKOMEH/IalluH 110 UCIIOJIb30BAHUIO MAaTEPUATIOB YU€OHO-METOINYECKOTO KOMILIEKCA;

® pEKOMEH/1allu| 110 paboTe ¢ TUTepaTypoii;

® COBETBHI 110 ITIOJrOTOBKE K 3a4€Ty C OLIEHKOW;

® pa3zbsCHEHUS IO MOBOYy pabOThl C TECTOBOM CUCTEMOW Kypca, IO BBHIIOJHEHHUIO JTOMalll-
HUX 3aJlaHUM U T.[.

® CIIMCOK PEKOMEH1yEMOH JINTEpaTyphI.

CoBeTbl 10 IVIAHUPOBAHUIO W OPraHU3allMi BPeMeHH, HE00X0AMMOro 1JIsl H3yYeHHs
AUcHMIVINHBL «/luckpeTHass matemaTuka». PekoMenayercs cienyromuM o0pa3oM OpraHu3o-
BaTh BpeMsi, HEO0X0AUMOE ISl U3YyUCHHS JUCLUIUINHBL:


http://edu.ru/
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Pabora ¢ nurepatypoii — 1 gac B Hezeno

[ToaroToBKa K MPakTUYECKOMY 3aHATHUIO — HE MeHee | Jac.

IToaroroBka k 3a4eTy ¢ OLIEHKON — HE MEHEE 5 4acoB.

Onucanue mMOCIEA0BATEIBLHOCTH [ACHMCTBHH CTYAeHTa («CLEHAPUI H3y4YeHHUs] AHC-
HUIIMHBDY).

Jlns noHMMaHus MaTepuala U Ka4eCTBEHHOTO €ro YCBOCHUSI PEKOMEHYETCs CIIEIyIOIas
IIOCJIEI0BATEIbHOCTD ICUCTBUN:

1. B Teuenue Henenu BeIOpaTh BpeMs AJisi pabOThI C TUTEPATYPOil 10 MaTeMaTHKe.

2. IIpu MOAroTOBKE K MPAKTHUYECKUM 3aHATHSIM CIEAYIOIIEro JHs, He0OOXOAMMO CHavala
[IPOYUTATh OCHOBHBbIE IMOHSATHS M TEOPEMBI MO TeME JOMAaIlIHero 3ajaaHus. [Ipu BeIMoONHEHUU
YIpaXXHEHUs WU 33/1a4K HY>)KHO CHayajia IOHsATh, YTO TpebyeTcs B 3aj1aue, KaKoi TeoOpeTHUECKH
MaTepuai Hy’KHO MCIOJIb30BaTh, HAMETUTH IUIaH pelIeHnd 3anadd. Eciau 3To He Jano pesynibTa-
TOB, W BBI CIENIAIN 337a4uy «I10 00pa3ily» ayJUTOPHOH 3a/auu, UM U3 METOAMYECKOrO MOCoOus,
HY’KHO TI0CJIe peUIeHHs TaKoH 3a/1a4i 00 yMaTh X0/ PEelIeHUs] U MOoNpoOOBaTh PEIIUTh aHAJIOTUY -
HYI0 33/1a4y CaMOCTOSITEIILHO.

PexoMeHnganmu 1o UCNoJib30BAHUI0O MATEPUAJIOB pado4yeil MPOrpamMMmbl.

Pexomenyercst HCHOIB30BATh TEKCT JICKIUI MpernoiaBaTens (€Clii OH UMeeTcs), MOJIb30-
BAaThCSl PEKOMEHJALMSIMH [0 U3Y4YEHHUs JHUCLHMIUIMHBI; WCIOJIb30BaTh JINTEPATypy, PEKOMEH]Y-
€MYI0 COCTaBUTEJISIMU IPOTrPaMMBbl; UCIOJB30BaTh BOIPOCH! K DK3AMEHY, IIPUMEPHBIE KOHTPOJIb-
Hble paboThl. YuecTh TpeOOBAHUS, IPEIBABISIEMbIC K CTYIEHTaM U KPUTEPUU OLICHKU 3HAHUI.

Yxa3aHus 10 opraHu3anuu padoTbl ¢ KOHTPOJIbHO-U3MEPHUTEJbLHBIMUA MAaTEPHAJIAMH,
110 BBINOJIHEHHIO JOMALIHUX 3aJaHU .

[Ipu BBIMOTHEHNUU TOMAIIHUX 33JJaHUN HEOOXOAMMO CHayajia MPOYUTATh OCHOBHBIE MOHS-
THS ¥ TEOPEMBI IO TEME JOMAIIHETO 3aaHus. [Ipy BBIOIHEHNH yIPaKHEHNS WIH 3a7a4X HYKHO
CHavaJia MOHATh, YTO TpeOyeTcs B 3a/1aue, KaKoil TeOpEeTHUECKUI MaTepua Hy>KHO UCIIOJIb30BaTh,
HaMETUTh IUIAH PEIICHUs 3aJayd. Ecii 3TO He A0 pe3yJIbTaTOB, W BBl CACNAIN 33Ja4y «I10
o0pa3ily» ayIUTOPHOM 3a7jaud, UIM M3 METOAMYECKOrO MOCOoOUs, HYKHO IMOCJe PEeIIeHUs Takou
3aJa4M 00/lyMaTh X0J pelIeHHs U MOMPOO0BaTh PELINTh AHAJOTHYHYIO 33]]a4y CAMOCTOSITENIBHO.

CoBeTbl IPU NOATOTOBKE K IK3aMeEHY (3a4eTy).

[Tpu moAroTOBKE K 9K3aMEHY (3a4eTy) cilelyeT B IepBYI0 odepeb oOpaTUTh BHUMAHHUE Ha
OTIpeIeJIeHUs] OCHOBHBIX MOHATHH Kypca, pOpMyIHPOBKH OCHOBHBIX TeopeM. OnpeaeneHue J0K-
HO (OpPMYJIUPOBATHCA TOYHO, JIF0Oass HETOUHOCTh B (DOPMYJIMPOBKE OMNPEIENICHUs, KaK MPaBUIIO,
NPUBOJUT K TOMY, YTO OHO CTAHOBUTCSI HEBEpHBIM. TO ke camoe MOKHO CKazaTh M 0 (hopMyInu-
POBKAaxX TEOPEM M JAPYTHX MPEMIOKEHUHN Kypca. PemmuTe nmeromuecs B MaTepranax 3a1aHus K K-
3aMeHy (3auery).

Bo Bpems ciaum sk3aMeHa (3aueTa) JUisl YCIEIIHOTO BBIIOJHEHUS] MHANBHIyaJIbHOTO 3a/1a-
HUS, ONITUMAaJbHA CJIEAYIOIAasl CTPATErus: MOCIEI0BATEIbHO YNTANTE YCIOBUA 3a4a4 U, €CIIH €CTh
YBEPEHHOCTb, YTO YMEETE €€ pellaTh — pEellaiTe, €CIU JU €CThb COMHEHMs, TO NEPEXOAUTE K
cienyrouen. Bee «ponynieHHsle» 3aa4u NpoiaeTe BTOpoil pa3. Eciu nmociae BToporo npoxona
OCTaJINCh «Oelble MSATHa», TO He CleAyeT 3aNoHATh UX Hayraj. B 3aganusx yactu 2 noixy4eHHbII
OTBET YacTO MOXHO MPOBEPUTH, MOJCTABUB €r0 B UCXOHYIO 3a/1auy. 1 He 3a0bIBaiiTe 0 TOM, YTO
3a/1a4¥ 4aCTO UMEIOT «ITOJABOJIHBIE KAMHI.

CoBeTbl 10 OPraHu3aniy CaMOCTOATEIbLHOM PadoThI.

B cBsi3u ¢ BBesieHMEM B 00pa3oBaTeNbHBIN Mporecc HOBOTO DenepaibHOro TOCY1apCTBEH-
HOro 00pa30BaTENbHOrO CTAaHAApPTa Bce Oojiee aKTyallbHOW CTaHOBUTCS 3ajada OpraHu3aluu
CaMOCTOSITEIBHONW paboThl cTyAeHTOB. CaMocTosTeNbHAsT paboTa OMpenesieTcss Kak WHIUBUIY-
aJlbHasi WM KOJIJIGKTUBHAsL yueOHas NesITeIbHOCTh, OCYIIECTBIsIeMast 0e3 HeMOCPEICTBEHHOTO Py -
KOBOJICTBA II€J1arora, HO I10 €T0 3aJaHusIM U O] €r0 KOHTPOJIEM.

CamocrosTenbHas paboTa 3aKiII04aeTCsl B U3YUYEHUHM OTIENBHBIX TeM Kypca IO 3a/laHUI0
npenojaBaTesisi M0 PEeKOMEHIyeMOd MM Y4YeOHOH JuTepaType, B pELICHUM 3aJaHUN, pEeIIeHUU
Kelic-3a/1a4, peleHNH pa3HOYPOBHEBBIX 33734 U 3aJJaHUM, BBIMOJHEHHH pacueTHO-TpapuuecKux
paboT, B MOATOTOBKE K KOHTPOJBHBIM pabOTaM, K YCTHBIM OTBETaM Ha MPAaKTHUYECKOM 3aHSITHH; K
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JIOKJIa/1aM, COOOILIEHUAM I10 TeMe, K JOKJaaaM Mo mpoekraM. CaMocrosiTenbHas paboTa, BKIIO-
YaeT OCBOCHHME TEOPETUUECKOM COCTABIIAIOIECH U BBIIIOJIHEHUE PACUETHBIX 3a4a4.

CamocrosTenbHas paboTa CTy/IEHTOB SIBJISIETCS OJJHON U3 OCHOBHBIX ()OPM BHEAYIUTOPHOM
paboThl MpHU peanu3alyy yueOHbIX IUIAHOB U IiporpamM. [lo nucuumuinHe NpakTUKYIOTCS CIIETy -
IOIIHE BUABI U (DOPMBI CAMOCTOSATENILHONW PabOTHI CTYCHTOB:

- 0TpabOTKa U3y4yaeMOoro MaTepHasa o Ne4aTHbIM U 3JIeKTPOHHBIM HCTOYHUKAM, KOHCIIEK-
TaMm JICKIIH;

- U3y4YEeHHE JIEKIIMOHHOTO MaTepHaa Mo KOHCIEKTY C UCIIOJIb30BAaHNEM PEKOMEHI0BAHHON
JUTEPATYpHI;

- HaIIMCaHUE KOHCIIEKTA-IIEPBOMCTOYHHKA;

- 3aBepIlIeHUE MPAKTUYECKUX PadOT U 0POpMIICHHE OTYETOB,;

- IOJIFOTOBKA MH(POPMAIIMOHHBIX COOOLIECHHH, TOKIa 0B C KOMIBIOTEPHOMN Mpe3eHTaIeH,
pedepatos;

- IOJArOTOBKAa MaTepHaJIa-IIPE3EHTALIAH.

Lenbto caMOCTOATENBbHOM pabOThI CTYJICHTOB SIBISETCS OBJIaJcHHE (yHIAMEHTAIbHBIMU
3HAaHUSAMH, NMPO(PECCUOHATBHBIMI YMEHUSMH U HaBbIKAMU JESATEIBHOCTH MO MPOQUIIIO, OMBITOM
TBOPYECKOM, UCCIIE0BATENBCKOMN JAEATEIBHOCTH.

CamocTosTenbHasi paboTa CTYIEHTOB CHOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIIBHOCTH, OT-
BETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO MOJXO/Aa K PEIICHUIO MpoOJieM y4eOHOTo U
po(hecCHOHANBHOTO YPOBHSL.

CryneHt B mporiecce 00y4eHHsl JOJDKEH HE TOJIBKO OCBOUTH YUEOHYIO IMPOrpaMMy, HO U
pUOOPECTH HABBIKM CaMOCTOSATENbHON paboThl. CTYJEHTY NpPeaOCTaBIseTCS BO3MOXKHOCTH pa-
60TaTh BO BpeMs yueObl Oojiee CaMOCTOATENbHO, YeM YYalluMcs B cpefHei mkose. CTyieHT 1071 -
’KEH YMETh IJIAHUPOBATh U BBIMIOJIHATH CBOIO padoTy.

[Ipu onpeneneHnu conepkaHus CaMOCTOSITEIbHOIN pabOThl CTYICHTOB CJIEAYEeT YUUTHIBATD
UX YPOBEHb CAMOCTOSITEIbHOCTH U TPEOOBAHUS K YPOBHIO CAMOCTOATEILHOCTH BBIITYCKHUKOB IS
TOT0, 4TOOBI 32 IEPUO]T O0YUEHHUSI UICKOMBIH YPOBEHb ObUT JOCTUTHYT.

Jly1s opranu3anuy caMoCTOATEIbHONU paboThl HEOOXOAMMBI CIIEAYIOIINE YCIOBHS:

-TOTOBHOCTb CTYJIEHTOB K CAMOCTOSITEIIBHOMY TPYAY;

- HaJIM4Ke U IOCTYIHOCTh HEOOXOIMMOT0 Y4eOHO-METOAMYECKOTO U CIIPAaBOYHOT0 MaTepH-

- KOHCYJIPTallHOHHAs ITOMOILIb.

@OopMbI CaMOCTOSTETILHOM PabOTHl CTYJEHTOB OIPENENIAIOTCS MpU pa3paboTKe padodmnx
porpaMM y4deOHBIX JHUCHUIUIMH COJAEpKaHMEeM Yy4eOHOW JUCIMIUIMHBI, YUYWUTHIBas CTENEHb
MIOATOTOBJICHHOCTHU CTYACHTOB.

2. Buapl caMOCTOSITEIBHBIX pabOT

B yueOGHOM mpoliecce BBLACTSAIOT Ba BHJIAa CAMOCTOSITENILHOW PabOTHI: - ayAUTOpHAs; -
BHEAYUTOPHAS.

AynuTOpHas caMOCTOSATENbHAS padoTa 10 AUCIHUIUIMHE BBIMOIHACTCS Ha yUeOHbIX 3aHATH-
X MOJT HETIOCPEACTBEHHBIM PYKOBOJCTBOM IPENOAABATENS U IO €T0 3aJaHUIO.

BueaynuTopHas camocTosiTeNbHasi paboTa BBIMOIHAETCS CTYIEHTOM I10 33/1aHUIO0 Tpeno/a-
BaTelsl, HO 0e3 ero HeMoCPEJACTBEHHOTO YUacTHs.

CopepxaHue BHEAyIUTOPHOM CaMOCTOSITENIBHOM ONpENENsIeTcs B COOTBETCTBHM C pe-
KOMEHJIyEMBbIMH BHUJaMHU 3aJJaHUN COTJaCHO MPUMEpPHOW W pabodeil mporpamMm y4eOHOW dHC-
LUTITUHBL.

Cornacno Ilonoxenuto o0 opraHu3aluy BHEAYTUTOPHOU CaMOCTOATEIbHONH pabOThI CTY-
JICHTOB Ha OCHOBAHMHU KOMIETEHTHOCTHOI'O MOAX0/a K peanu3aiy nIpodeccuoHaIbHbIX 00pa3o-
BaTeJIbHBIX MPOrpaMM, BUIaMU 3aJaHUN JJI1 BHEAYIUTOPHOU CaMOCTOSITENIbHON pabOThI SIBIISIFOT-
cs:
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-JUTs OBJIAJICHUS 3HAaHUSIMH: YTCHUE TeKcTa (YueOHHKa, IEPBOMCTOUYHUKA, JOMOIHUTEIBHOM
JUTEpaTyphl), COCTABICHUE IJIaHA TEKCTa, rpapuueckoe H300pakeHue CTPYKTYphl TEKCTa, KOH-
CHEKTHPOBAaHUE TEKCTA, BBIMMCKU U3 TEKCTa, paboTa CO CIIOBAPSAMHU U CIPAaBOYHHKAMM, O3HAKOM-
JIeHHe C HOPMAaTHUBHBIMM JOKYMEHTaMH, y4deOHO-HMccieloBaTeNnbckas paboTa, HCIOIb30BaHHE
ayJMo- ¥ BUJE03aNNCeN, KOMIIBIOTEPHOM TeXHUKHU U MIHTEepHETA 1 Ap.

-JUTS 3aKPETUICHHS M CHCTeMaTH3alluy 3HaHUM: paboTa ¢ KOHCIIEKTOM JICKIIUU, 00paboTKa
TEKCTa, MOBTOpHAs paboTa Haja yuyeOHbIM MaTepuaioM (ydeOHHUKA, MEPBOMCTOYHHUKA, JIOTIOJIHU-
TEIbHON JTUTEPATyphl, ayJJMO M BUICO3AMKUCEN, COCTaBJICHUE IJIaHA, COCTABICHUE TaOIuUI] I CH-
CTeMaTU3alK y4eOHOro MaTepualia, OTBET Ha KOHTPOJIbHBIE BOIPOCHI, 3allOJIHEHUE pabodel TeT-
paau, aHanuThyeckas oOpaboTka TekcTa (aHHOTUPOBAaHHWE, PELIEH3HpoOBaHHeE, pedepupoBaHUeE,
KOHCIIEKT-aHaJIN3 U JIp.), 3aBEPIICHNE ayTUTOPHBIX NMPAKTHYECKUX paboT U oopmMieHrne OTYETOB
[0 HUM, TIOJrOTOBKA MYJIbTUMEMa COOOIIEHUI/OKIIaIOB K BBICTYIIEHUIO Ha ceMHHape (KOHpe-
PEHLIMH), MaTepuaJIOB-TIpe3eHTalN, MOAroTOBKa pedepara, cocTapieHre Oudbauorpaduu, Tema-
TUYECKUX KPOCCBOPAOB, TECTUPOBAHUE U JP.

-1t QOPMUPOBAHUS YMEHHI: pelieHue 3a/1a4 U yIpakHEeHUH 110 00pasily, peleHne Bapu-
aTUBHBIX 3a/lay, BHINIOJHEHHE YepTexkel, CXeM, BBIMOJIHEHHE pacyeToB (Tpaduueckux pador),
peleHre CUTYallMOHHBIX (MpodecCHOHANbHBIX) 3a/1a4, TOJArOTOBKA K JEJIOBBIM UIpaM, MPOEKTH -
pOBaHME W MOJEIUPOBAHHME PAa3HBIX BUAOB U KOMIIOHEHTOB MPO(ecCHOHAIBHON NesATENbHOCTH,
OTIBITHO 3KCIIEpUMEHTalbHas paboTa, pedaeKCUBHBIN aHaIU3 NPO(EeCcCHOHATBHBIX YMEHUH ¢ HC-
MI0JIb30BaHUEM ayIUO- U BUICOTEXHUKH U JP.

CamocrosTenbHas paboTa MOXKET OCYLIECTBIATbCS WHAWBUIYAIbHO WM TPYNIAaMHU CTy-
JIEHTOB B 3aBUCUMOCTH OT IIeJIU, 00BbeMa, KOHKPETHOW TEMaTHUKU CaMOCTOSITENIbHOU paboThl, ypOB-
HS CIIO)KHOCTH, YPOBHSI YMEHHUH CTYJIEHTOB.

KoHTponb pe3ynbTaToB BHEAYIMTOPHOM CaMOCTOATEIbHON pabOThI CTYIEHTOB MOXKET OCY -
IIECTBIIATBCSA B INpe/ieiax BPEMEHM, OTBEJACHHOIO Ha 00s3aTesibHble y4eOHbIC 3aHATHUS IO JIUC-
IUIUIMHE W BHEAYJIUTOPHYIO CaMOCTOSITENIbHYIO pabOTy CTYIAEHTOB IO JAWUCLUUIUIMHE, MOKET
MPOXO/UTH B MMCbMEHHOM, YCTHOW WIIM CMEIIaHHOH (opme.

Bunel BHeayIMTOpHOI caMOCTOATEIbHBIE PA0OTHI CTYACHTOB:

- MOJIrOTOBKA JIOKJIA/I0B U MH(POPMALMOHHBIX COOOIEHUH Ha 3a/laHHbIE TEMbl U UX CJaii-
JIOBOT'O COTMPOBOXKICHHUS;

- IOJITOTOBKA U HamucaHue pedeparos;

- 3aBepILIEHUE MPAKTUYECKUX padboT 1 0(opMIIeHHE OTUETOB;

- HallUCaHUE KOHCIIEKTA IEPBOMCTOYHHUKA,

- CO3/1aHUE MaTepuaa-npe3eHTallu.

UtoObl pa3BUTh MOJIOKUTENFHOE OTHOIIEHUE CTYACHTOB K BHEAYTUTOPHOM CAMOCTOSTENb-
HbIe pabOThI CTYJIEHTOB, CJIEIyEeT Ha Ka)KJJOM €€ dTare pa3bsCHATH 11eJId padoThl, KOHTPOJIUPOBATH
MOHUMaHMEe 3TUX IieNiell CTyJeHTaMH, MOCTENEeHHO (HOPMUPYSI Y HUX YMEHHE CaMOCTOSITebHOU
MIOCTaHOBKH 3aJ1a4¥ U BHIOOpA LIEIH.

Onenka Bameil yCcrenrHoCTH BEAETCS B TPAJAUIMOHHON CUCTEME: «OTIUYHO», «XOPOLIO»,
«YIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO» - U OTPaKaeTcs B AJIEKTPOHHOM XKypHale,
paccumThiBaeTcs Mo ¢Gopmyse, B KOTOPOW BUAAM CaMOCTOSATENbHOW PabOThl MOXKET OBITH MpH-
CBOEH pa3HbIil Bec — OT 1 110 4; onpe/esieHbl KpUTEPUH OLIEHUBAaHUS B TECTOBOW (popmMe KOHTPOJIS:
oT 30 %10 59% npaBUIBHBIX OTBETOB B TECTE — YAOBIETBOPUTEIBHO»; 60% — 79 %— «Xxopomuioy;
80% -100% «oTIn4HOM.

PesynbraThl cBOel pabOThI Bbl MOXKETE OTCIEAUTH B JIMYHOM KaOWHETE 3JIEKTPOHHO-
MH(GOPMAIIMOHHON CUCTEMBI, K UeMY UMEIOT JOCTYT U BAIlU POJAUTEIH.
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10. MIEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOTWH, UCHOJIB3YEMBIX ITPH
OCYHIECTBJIEHUMN OBPA3OBATEJIBHOI'O TIIPOLHECCA 110 JAUCIUIIJIMHE
MOAYJIIO), BKJIIOYASA HNEPEYEHb ITPOIT'PAMMHOI'O OBECIIEYEHMUA,
COBPEMEHHBIX HNPOPECCHUOHAJBHBIX BA3 JAHHBIX n
NH®OPMALIMOHHBIX CITPABOYHbIX CUCTEM

Ilepeuenv ungpopmayuonnvix mexuonocuii:
[Tnardopma s nmpesenranuii Microsoft powerpoint;
TexcToBblii 1 TaOnMuHBIH penaktop Microsoft Word;
[TopTan unctutyTta http://portal.midis.info
Ilepeuens npozpammnozo obecneuenus:
1C: Ilpennpusarue. KoMmiekT i BRICIIUX U CPeAHUX YueOHbIX 3aBenenuit (1C —
8985755)
burtpuxkc 24
SAnnexc Opaysep
Mozilla Firefox
Microsoft™ Office®
MoitOduc
AntuBupyc «Kacnepckwmit» (Kaspersky Endpoint Security)
«I"apaHT a’po»
Koncynbrantlroc
Cospemennvie npogheccuonanvhvie 6azvl OAHHBIX U UHGOPMAUUOHHBLE CHPABOYHBLE CUCHIEMDBL
«["apanT a’po»

Koncynsrantl Iiroc
Hayunast snekrponHnas 6ubnamnorexa «Elibrary.ruy.

CaeneHnst 00 3JIeKTPOHHO-0UOJIHOTEYHOM cHCTeMe

OcHoBHBIE CBe/IeHHS 00 IeKTPOHHO-OMOINOTEUHON
CHCTEME

1. |HaumeHOBaHHE SIIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, PEICTaB-
JAIOWEN BO3MOXHOCTb KPYIJIOCYTOYHOI'O JUCTAHIMOHHOIO WH-
IMBUAYaIbHOTO JOCTYHA Ul KaXKJO0ro 00ydarolerocs u3 000
TOYKHM, B KOTOpPOM MMeeTcs HOocTyn K cetn MHTepHer, axpec B
cetu nTepuer

11. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOIUMASA IS OCYHECTB-
JIEHUS OBPA3OBATEJIBHOTI'O ITPOLUHECCA 110 JUCHUIIJIMHE (MOAYJIIO)

Kpartkas xapakrepuctuka

O6pazoBaTenpHas
matdopma «HOpaidy:
https://urait.ru

HaumenoBanue 060pyao-
BAaHHBIX YUCOHBIX ayaUTO-
pUil, ayIUTOPUHN IS IIPaK-

THYECKUX 3aHITHI
1. KaOuner matemaTuue-
cKkuX aucuumauHa Ne 113

Ne
/o

[lepeuenp MaTepHaIbHOTO OCHAIIECHUS, 000PYAOBaHUS U
TEXHUYECKUX CPEJICTB O0YUECHHUs

KommbroTep

[Ina3menHas naHenb

[TapTsl (2-X MecTHBIE)

Crynbs

Cron npenogaBaTenst

Cryn npenogaBaresns

Jlocka MenoBast 3-X cTBOpYaras

ABTOMAaTH3UPOBaHHOE paboyee MECTO 00ECIeUeHO JTOCTYTIOM

(Aynuropus mis mpoBeje-
HMS 3aHATUH BCEX BUJIOB,
TPYIIIOBBIX W WHIUBUIY-
aJIbHBIX KOHCYJIbTALUH,
TEKYyIIEro KOHTPOJISI |

MIPOMEXKYTOUYHOM aTTecTa-
1IN

B QJIGKTPOHHYIO HH(OPMAIMOHHO-00pa30BATEIbHYIO Cpeay
MU /IuC, BbIXOA0M B MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHYIO
ceTb «MHTEpHETY.
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bubdauoreka.
HBIN 3271 Ne 122

Yurtann-

bubauorexa. YuranbHelii 3271 ¢ BbixoaoM B UHTepHeT No
122

ABTOMaTH3MpOBaHHBIE paboune Mecta OnbIuoTeKapen
ABTOMAaTH3UPOBAHHBIC pabOYNE MECTa JJI YUTaTEIeH
IIpunTep

Ckanep

Crennaxxu mjid KHAT

Kadenpa

BricTaBouHBIN cTEmIaX

Karanoxusrii mkad

ITocamounble MecTa (CTONBI M CTYJIbs ISl CAMOCTOSATEIbHON
paboThI)

Crenn nHPOPMALIMOHHBIN

Ycaosus pas aun ¢ OB3:

ABTOMaTu3MpoBaHHOE pabouee mecto /i ui ¢ OB3

JIunza @penens

CrenmanbHas mapra A JMI C HApyLIEHUSMU OIOPHO-
JBUTATEIHHOIO anmnapara

KnaBuarypa ¢ nHanecenuem mpugta bpaitis

Kommbrorep ¢ mporpamMmmubiM obecrieuennem st jui ¢ OB3
CBeToBbIe Masiki Ha JBEPAX OMOITMOTEKH

TakTunbHbIE YKa3aTellu HalpaBJICHUS IBHKEHUS

TakTuiIbHBIE YKA3aTeNn BbIX0/Ia U3 TOMEIICHUS

KonTpacTtHoe BbIeleHHE MPOEMOB BXOJOB U BBIXOJOB M3
MIOMEILEHUS

Tabnuuka ¢ HauMEHOBAaHHWEM OWOJMOTEKH, BBLIITOJIHEHHAS
mpudTom bpaiins

ABTOMAaTH3UpPOBAaHHBIC paboune wmecTa 00eCIeueHbl J0-
CTYIIOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-00Pa30BaTEIbHYIO
cpeny MUJIuC, BrixomoM B HHPOPMAIIMOHHO-KOMMYHUKAIIH-
OHHYIO ceThb «MHTepHEeTY.
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