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1. OBIIUE CBEAEHUSA

YyeOHas qucuumuinHa «JluCKpeTHass MaTeMaTHKay U3y4aeTcsl B IISATOM CEMECTPE.
KypcoBas pabota/KypcoBoii IpoeKT — He MPeayCMOTPEHBI.

1.1. ®opma NpoMeKyTOYHOU aTTecTaIuu:

9K3aMCH

1.2. Mecto yuebHo¥ nucuuiuinabl B ctpykrype OITOIT

VYuebHast aucuumuimHa «JlUCKpeTHas MareMaThKa» OTHOCHTCA K 4YacTH, (QOpMHpYyeMoi
YYaCTHUKAaMU 00pa30BaTeIbHbIX OTHOILIECHHH.
OCHOBOI UII OCBOCHMSI TUCHMIUIMHBI SBIISIOTCS PE3yNbTaThl OOYYEHHUS 1O MPEAIIECTBYIOIIMM
JUCLUIUINHAM U PAKTUKAM:

- MaremaTtuueckas J0rMKa U TEOPHsl AlITOPUTMOB.
PesynbraTel 00ydueHHs 1O y4eOHOW NMCHMIUIMHE HCHOJB3YIOTCS IMPH HW3YyYEHHH CIIEIYFOIINX
JUCLUIUINH:

- Mognenu u MeToIbl aHaJIN3a IPOEKTHBIX PELICHUMN.

2. 1EJHW U INIAHUPYEMBIE PE3VJIbTATHI OBYUEHUS MO
JTUCHUIIIMHE

[ensimMu U3y4yeHUs! IUCUUIUIUHBI «/UCKpeTHAst MaTeMaTHKa SBJISIOTCS:
— (QopmupoBaHuEe MaTEMaTUYECKON 1 HH(POPMALIMOHHOMN KYJIBTYpPhI CTYICHTA;
— IpPUBUTHE NMOHUMAaHMS YHHUBEPCAJIBHOI'O XapakTepa JAUCKPETHBIX CTPYKTYp JaHHBIX,
IIOHMMAaHHUs POJIM U MECTa AUCKPETHOM MAaTEMaTUKU B CUCTEME HAYK;
— pa3BuTHe aOCTPAaKTHOTO MBIIUICHUS, OOIIed MaTeMaTH4ecKoil U MHPOPMALMOHHOM
KYJbTYPbl MBILUICHHUS,
— (dopmupoBaHue y 00OydarOMIMXCS KOMIIETCHIIMM, YCTAHOBIICHHBIX 00pa30BaTeIbHON
nporpaMMoil B coorsercTBur ¢ @I'OC BO no naHHOM IHCHUIUIMHE.
PesynbTarom oOydeHus 1o yueOHON TUCHUIUIMHE SBIISETCS OBJIaJIeHHUE O0yUYaIOUMMUCS 3HAHUSIMH,
YMEHUSMH, HaBBIKAMU M OIBITOM JEATEIBbHOCTH, XapaKTePU3YIOIUMH Ipolecc (HOpMHUPOBAHUS
KOMIETEHIIMH U 00eCreuynBalOUMU JOCTHKEHHUE MJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS YUeOHOM
JUCLUTUINHBI.

2.1. @opmupyemble KOMIETECHIIMN, UHIUKATOPBI JOCTHKEHUSI KOMIIETEHLINH,
COOTHECEHHBIC C MJIAHUPYEMBIMH Pe3yJibTaTaMu 00yUYEHUS 110 AUCITUTIIINHE!

Kon u HaumeHOBaHMe
Ko n HaumeHoBaHue IInanupyemble pe3yJbTaThbl 00y4eHUs!
HHIUKATOPA

KOMICTCHIIMH o TMCIUMIIJIMHE
JOCTHXKCHUHA KOMIICTCHIINH




Koa 1 HamMeHOBaHHe
KOMIIeTeHI{HH

Kox 1 HamMeHOBaHHE
HHIUKATOpA
JMOCTHKEHUS KOMIIeTeHI{NH

IInannpyemble pe3yJbTaThbl 00y4eHUs!
10 JTMCHUILINHE

IIK-1. Criocoben
MPOBOJINTh aHAJIH3
MpeAMETHON 00J1acTH,
OTpeCIATh TPEOOBAHUS K
CUCTEMaM
ABTOMATH3UPOBAHHOTO
MPOCKTHPOBAHUS U
BO3MOXKHOCTHU UX
peanuzanuu

UA-TIK-1.4 Cobupats,
00pabaThIBaTh U aHATHM3UPOBATH
HAYYHO-TEXHUYECKYIO
“H(OPMAITUIO, IPUMEHSTh
MaTeMaTHYECKUE alITOPUTMBI

NI-I1K-1.5 Mcnonp30Banue
HHCTPYMEHTApHUs
MaTeMaTHYECKOTO aHAIN3a 1
TEOPHHU ATOPUTMOB IS
BBIPA0OTKH peIIeHUi B 00IacTH
rH(OPMAITMOHHBIX

TEXHOJIOTHI

— AnHanmmsupyer W = CHCTEMAaTU3UPYET
OTCUECTBCHHYIO U 3apyOC)KHYI Hay4dHO-
TeXHHYECKyI0 wH(popManuio B obmactu
METO/IOB MaTeMaTHYECKOTO
MOJICITUPOBAHHUS JUTS peleHust
CTaH/IapPTHBIX 33]1ad.

- OmeHuBaeT CyIIHOCTh W 3HAYCHUE
JUCKPETHOM MAaTEeMaTHKH B  Pa3sBUTHH
HAYKW W TEXHUKH; BIaJeeT OCHOBHBIMHU
METOJaMH, CIOCO0aMH ¥ CpeICTBaMU
MONMYYCHUs,  XpaHCHHUs,  MepepabdoTKu
WHPOPMALIUH.

- HWcmomp3yeT  HaBbIKM  pabOTBI ¢
KOMITBIOTEPOM KaK CPEJICTBOM YIIPABIICHHUSI
HHPOPMAITUK ¥ KOMMYHHKAIIUA C yYYETOM
pemieHus 3agad MO pa3paboTKe CUCTEM
aBTOMATH3UPOBAHHOT'O MPOCKTHPOBAHUSI.

— OrmneHuBaeT paroHaIBFHOCTh TOTO WU
WHOTO TMPOEKTHOTO PEIICHUS C TOYKU
3peHHsT €ro aKTyaJlbHOCTH, HOBH3HBI M
MPAaKTUYECKOW 3HAYMMOCTH Ha OCHOBAHWH
aHam3a CpPeJICTB KOMIBIOTEpHOU Tpaduku
1 HOBBIX TEHACHIIMI B MHIYCTPHUH MO/IBI.

— IlpumeHsleT  OCHOBHBIC  HPUHIIUIBI
MPOrpaMMHUPOBAaHUS M OCYIIECTBISACT
KOJIMPOBAaHWE HA COBPEMCHHBIX S3bIKaX
MPOTrPaMMHUPOBAHHS JUTS peleHus
MPaKTHYECKUX 3ajau B
po(heCCHOHATIBHOMN JIeATEIbHOCTH.

3. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILIAHBI

OO6w1ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISET:

110 OYHOHU opme 0OyueHHs — 4

3.€e. 144 yac.

3.1.  Crpykrypa yueOHOUN NUCIUILTUHBI ISl 00YUYaIOIUXCsl 10 BUAM 3aHATUN
(ounas popma 0OyueHwHs)

CTpykTypa H 00beM JUCHHIIMHBI

O0BbeM THCIHUILINHBI
o ceMecTpam

oM
€K

yTO
9H
o
BCe
ro,
qgac

KonTakTHas ayquTopHas padora, CamocrosiTe1bHasi padoTa
yac

o0yuaromerocs, 4ac
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32
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144
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OK3aMCH

5 cemectp

Bcero:




3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
IInanupyembie Bujabl yueOHol padoThI
(KOHTpOJIMpYyeMbIe) KonraktHas pa6ora
Pe3yJILTATEL o = Buabr u (l)?le)l KOHTPOJIBbHBIX
OCBOEHHSI: o o E - S z MepOoNpHusITHIA, 06ec11elniBaloume no
Kou(m)v HaumenoBanue pasue.l}on, TeM, @ g g E z : g :} = o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
(I)opMﬂpyeMOM(flx) (opma(bl) TPOMEKYTOYHOI aTTECTALMH g § = & g3 § E E E ycIeBaeMOCTH;
KoMmeTeHuHu (i) u =) = 2 E.E E g E g o ()OPMBI IPOMEKYTOYHOT0 KOHTPOJISI
FEPIMEaIODoE Zl 258 é = g = E S é yCIeBaeMoCTH
JOCTHKEHHUS 5} 2% |82 = 7 2 o < =
O T = ES |FEaEjd HE |-
IIsiThIii cemecTp
TIK-1: Paznen |. Teopusi rpado
NA-TIK-1.4 OCHOBBI TeOpHH IPadoB 9 KOHTpOJIb MOCEIAaeMOCTH.
NA-TIK-1.5 Ditneposbl, 1 I'aMUILTOHOBbI Fpadbl 9 KOHTpOJIb IOCEMAEMOCTH.
JlabopartopHas pabota. MaTeMaTHu4eCcKoe MOJISITUPOBAHUE B 6 11 BrinonHenue 1abopaTopHON paboOThI.
cpene Mathematica:
— OcHoBHBIE cIOCOOBI 3a1aHMsI TpadoB
— Ilpocreiimue onepanuu ¢ rpadamu
— Onmnepanuu ¢ rpadamu
[IpakTideckue 3aHATHS 6 3 11 BrimonHeHus MpakTHYECKUX 33 JaHMUM.
— Tewma IlocTpoenue rpada 3amaun. Matpuiisl rpada.
Crioco0nl 3a7anus rpada.
[Tnan paboTsr:
1. I[IpopaboTtaTs TeOpeTHYECKOE BBEJACHHE IO JAHHOM
TEeMe.
2. [MocTpoenue u ananu3 rpadoB MaTEMaTHYECKHX
3ajay.
3. IlocTpoenue MaTpHIbl CMEKHOCTH Tpada.
4. IMocTpoenune n3odpaxkeHus rpada 1o ero MaTpuiie
CMEKHOCTH.
[K-1: Pazgea |l. llpukaagnbie 3a1a44 JMCKPETHOH MATEeMAaTHKH
NA-TIK-1.4 [IpuknanHble 321241 TeOpun rpados 10 KonTposp noceniaeMocTu.
W-TIK-1.5 OCHOBBI KOMOWHATOPUKH 4 KOHTpPOJIh MTOCEIIAEMOCTH.
IIpakTrueckue 3aHATUS 4 3 11 BrinosiHeHWE TPAKTUYECKUX 3aJJaHUM.
— Tewma llBeTHbIC U ABYIOJIbHBIC TPAdBbI.
[Inan paboTsl:




Ilnannpyembie

Bujbl yueoHO# padoThl

(KOHTPOJIMpPYeEMbIE€) KonrakTHas padota
Pe3yJIbTaTHI n = Buab u q)gprl KOHTPOJbHBIX
OCBOEHHSL: o o Z x5 | 2 MepOnpHUsATHI, 06ecne‘ll{BalOHIHe o
KOII(I)I)“ HanmenoBanne pa3nelos, TeM; ® 2 2 £ = g g :; 5 o COBOKYITHOCTH TEKYIIIMH KOHTPOJIb
dopmupyemoii(bix) (opma(bl) IPpOMeKYTOUHOI aTTECTALMH 2 o = 2 g3 o = s yCIeBaeMOCTH;
KoMmeTeHuHu (i) u =) E 2 ;._\3 E g E § £ ()OpPMBI IPOMEIKYTOYHOT0 KOHTPOJISI
HH/INKATOPOB = £5 8859 £E| g8 ycneBaeMocTH
SN = S5 |S2E§ £&|C&
KOMIIETCHIIMH
1. I[IpopaboTtaTs TEOpeTHYECKOE BBEACHHE IO JAHHOM
TEME.
2. Pemenwne 3amad Ha packpacky rpada.
3. Pemenne 3a7a4 Ha By NONBHBIE Tpadbl U
[1apOCOYETAHU.
JlaboparopHas paboTa 4 11 BrimonHenue 1abopaTopHOi padoTHL.
—  OcHOBBI MeTpuKH TpadoB
— Tlouck MapmpyToB, HUKIOB rpad)oB, U3yUeHHE
CBSIBHOCTH Tpa)oB
— H3ydeHne nepeBbEB, NOCTPOCHHE MUHUMAIIBHBIX
CBSA3YIOLIMX CTPYKTYP
Dk3amMeH 30 DK3aMeH 1o Ouieram
HUTOI'O 3a yeTBepTHIi ceMecTp 32 16 16 44 JK3aMeH




3.3.  Kparkoe conepkanve y4eOHON TUCIUTLTUHBI

HaumeHnoBaHue pa3niena u

Ne Copnep:xaHue pa3zesia (TeMbl
TEMbI JTUCHHUITIJINHBI aep pasn ( )
1 Jlexums Nel. OcHoBbl Teopun | Bo3HUKHOBEHHME TUCKPETHOH MaTeMaTHKH. 3aa4d Ha rpadax.
rpadoB [Tonsitie rpada, MeTonsl npeactaBieHus rpada. [Tpumeps.
5 Jlexmmst Ne2. Mzomopdhuzm CsoiicTBa Matpur rpada. M3omopdusm rpados. Myneturpad,
rpadoB oprpad, B3BemeHHbIH rpad. CTeneHs BEPIIHHEL.
3 Jlektust Ne3. [onHbiii rpad CeoiictBa creneneld BepmnH rpada. [lomubiii  rpad.
Jononnenue k rpady. Llens u nyTh B rpade. [Ipumeps
4 Jlektust Nod. 1{ukis Cesasnocte rpada. Iukner rpada. [epeBps. CaolicTBa
nepeBbeB. OcTroBHOE nepeBo rpada. [Ipumepsr
5 Jlexrust No5. DiinepoBsl, 3amaya o KenurcOepckux Mocrax. OWIEpOB  IIHKIL
I'amMubTOHOBBI TpadBI YHUKypcaabHas TUHHUSL.
6 Jlexuust Ne6. Teopema Ditnepa | Teopema Dilnepa. AIrOpuTM NOCTPOCHUS DiliepoBa LUKIIA.
7 Jlextust No7. DiinepoBsl, 1 lamuibHOHOB TyTh M IMKIA. 3afgada ['amunbroHa. IlpusHaku
I"aMuIIbTOHOBBI Ipadbl CylLIecTBOBaHUS | aMHIBTOHOBA ITyTH M LUK B rpade.
8 Jlexuus Ne8. Ilytu 1 nenu B 3agaua kommuBosbkepa. IlyTh u nemns B oprpade
rpade
9 Jlexmms Ne9. IMpuknamabie IIBeTHbIe rpadbl. CBOMCTBA U MPUMEHEHUE IIBETHBIX Tpados.
3aJ1a4u Teopur rpados JBynonbabie rpadel. CBoiicTBa W NMPUMEHEHUE JBYIOJBHBIX
rpa¢os. [lpumepsl.
10 JlexumsaNel0 ITnockue rpador | [Inockue rpader. Iloctpoenme mmockoro rpada. 3agaua

TPACCHPOBKH.




11 Jlexums Nell. ITpuknannsie Teopema Ilontpsirmna-KypatoBckoro. B3emeHHsle rpadsl.
3a1a91 Teopuu rpadoB JmmHa pebpa. 3amaua [Tpuma-Kpackama

12 Jlexmmst Ne12 ATOpUTMEI Anroputmsel [Ipuma u Kpackana. 3agada JIeiikcTpoL.
IIpuma u Kpackana

13 Jlextus Nel3. IpukiagHbie Anroputmbl  Jlefikctpsl u Yopuienna. TpaHCHoOpTHas CeTb.
3aJ1a4uM TeOpuH rpados [ToToku B TpaHCIIOPTHOM CETH.

14 Jlexumst Nel14 3amaya o 3amaua o0 MakcuMalbHOM TmOTOKe. Teopema Dopna-
MaKCHMAalbHOM ITOTOKE ®ankpecona. [lonsaTHe 0 33a1aye ceTeBOro MIaHUPOBAHUS.

15 Jlextus Nel5. OcHOBBI KomOunaropuka n koMOHHATOpHBIE OOBEKTHI. Pemenne 3amau
KOMOMHATOPUKHA C KOMOWHATOPHBIMH O0BeKTamMu. PasMerienns, mepecTaHoBKH,

coueTaHus 0€3 TOBTOPEHUS JIEMEHTOB.

16 JlexusaNel6 KomOunaropuka. | Pasmemenuss u codeTaHus C TIOBTOPEHUSMH DIIEMEHTOB.
Pa3Mmenenus u coueranus Pazouenus. [Ipumepsr

17 Jlexums Nel7. TpeyronbHUK Tpeyronpauk Ilackans. buHOMHHanbHBIE KOA(OHULNEHTHI.

ITackans

[MpounsBojsmas GyHKITHS.
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18 Jlexums Nel8 KomOuHaTOpHBIE | ACHMIITOTUYECKHE  OLEHKH KOMOWHATOPHBIX  OOBEKTOB.
00BEKTHI [Tpumeps! TpUMEHEHUST KOMOMHATOPUKH.

3.4. OpraHu3zanusi CaMOCTOATEIbHOW PaObO0Thl 00YyYaIOLIUXCS

CamocrosarenbHas paboTa CTyJeHTa — o0s3aTeNbHass 4acTh O0pa30BaTeIbHOIO Mpoliecca,
HallpaBJICHHAsT Ha  pa3BUTHE TOTOBHOCTH K  HPO(ECCHOHAIBHOMY H  JIHYHOCTHOMY
caMOOOpa30BaHMIO, Ha MPOEKTHPOBAHUE JAIbHEHIIEro oO0pa30BaTeNbHOTO MapuipyTa |
po(heCcCHOHATBHON Kapbephl.

CamocrosiTenbHas paboTa 00yJaroImuXCst 0 JUCHHUIUINHE OPTaHN30BaHa KaK COBOKYITHOCTb
ayJIMTOPHBIX ¥ BHEAyIUTOPHBIX 3aHATUH M padoT, OOECIEYMBAIOIINX YCICHIHOE OCBOCHHUE
JUCIUIIIINHEL.

AynuTopHasi caMocTosTeNbHasT padoTa 00YYAIOIIUXCsl MO JUCHHIUIMHE BBIMOIHICTCS Ha
y‘-IC6HI)IX 3aHATUAX TI0A PYKOBOACTBOM IIpCroAaBarciidi M IO €ro 3aJaHUIo. AYI[I/ITOpHaﬂ
CaMOCTOsITeNIbHAsE pa00Ta 00YUYArOLIUXCsl BXOIUT B O0LIHH 00beM BPEMEHH, OTBEICHHOTO Y4eOHBIM
IUIAHOM Ha ayIMTOPHYIO paboTy, U pEriaMEeHTUPYETCs] paclIMCAHUEM y4eOHBIX 3aHSATHH.

BHeaynuropHas caMocTosiTeIbHAs paboTa 00yUaroUXCsl — IIAHUpyeMasi yueOHasl, Hay4HO-
VICCIIE/IOBATEIIbCKAs, IIPaKTUYeCKas paboTa OOydYarolIMXCs, BBINOJNHSAEMas BO BHEAYAUTOPHOE
BpeMs [0 33JaHHI0 M IPU METOAMYECKOM PYKOBOJCTBE IperojaBareisi, HO 0e3 ero
HEIOCPEICTBEHHOI'0 YYacTHsl, pAaCIIICAHUEM yUEOHBIX 3aHATUI HE PErJIaMeHTUPYETCH.

BHeaynuropHas camocTosiTesbHas padoTa 00y4arouXcsl BKIFOYAET B CEOSL:

- HOATOTOBKY K JICKLHUSIM, 1a00paTOPHBIM paboTaM U SK3aMEHY;

- U3y4CHHE CIICHUATBHON PEKOMEHI0BAHHO JIUTEPATYPBL;

- U3yYeHWE TEOPETUYECKOT0 M MPAaKTHYECKOro MaTepHaia MO PEKOMEHJIOBaHHBIM
HUCTOYHHUKAM,

- HU3YYCHUC pa3zlen03/TeM, HE€ BBIHOCHMMBIX Ha JICKIUHW H na6opaTopHHe 3aHATUA
CaMOCTOSATEINHHO;

- MOJI'OTOBKA K BBIITOJHEHHUIO Ja00PaTOPHBIX padoT;

- BBITTOJTHEHUE KYPCOBOM pabOTHI;

- MOJI'OTOBKA K IPOMEKYTOUHOM aTTECTAIlMU B TEUCHHE CEMECTpA.

CaMmocrosiTenbHast paboTra oOy4aromMXcsi C ydacTHeM IpernojaBaTens B (opme HHOU
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYIINOBYH0 M (WIM) HHIUBHIYaJbHYIO paboTy ¢
00y4arouMuUCs ¥ BKIIOYAET B ceOsl:

- MPOBE/ICHNE WHIMBHUIYaJIbHBIX W TPYNIOBBIX KOHCYJIBTAlMA TIO OTAEIHHBIM
TeMam/pa3zenam JTUCIUILINHBI;

- MIPOBE/IEHNE KOHCYIbTAlU TIepel SK3aMEHOM,

- KOHCYJbTAllMM [0 OpPraHM3alldd  CAMOCTOSITEIbHOTO  HM3Y4YeHHMS  OTJENbHBIX
pa3zenoB/TeM,  0a30BBIX  HOHSATHH  y4eOHBIX  JUCHUIUIMH  NPOQHIBHOTO/POJICTBEHHOTO
OakanaBpuata, koropsle (opmupoBanmu OIIK u IIK, B memsx obecneueHus MpeeMCTBEHHOCTH
o0pa3zoBaHwUsI.

HepequL paSJIGJ'IOB/TeM, INOJJHOCTBKO HJIM YaCTHUYHO OTHCCCHHBIX Ha CaMOCTOATCIBHOC
HU3YYCHHUC C MOCICAYIOIUM KOHTPOJICM:




Buael u ¢popmsl -
HaumenoBanue pasaejaa KOHTPOJIbHBIX ﬁ
/TeMbl AUCIHUILINHBI, MepOonpusTHI §
Ne BbIHOCHUMBbBIE HA 3agaHus 1J15 CAMOCTOSITEJILHON padoThI (Yy4uTHIBAKOTCS 5
CaMOCTOAITeIbHOE NpPH NPOBEACHUN =
u3yyeHue TeKyLIero z 9
KOHTPOJIsK) ==
Pazpean | Teopus rpagon
1 OCHOBHBIE TTOHATHUS Wzydenne neproanyeckoil HAyIHON Bremonnenne 11
oprpagos JINTEPATYpPhl, HOPMATUBHBIX IIPaKTHYECKUX
JIOKyMeHTOB. PaboTa Hajg MaTepuanamu | 3aaHuit
KOHCIIEKTA JIEKITNH y4eOHOH
nuTepatypsl. Pemenue 3aaau.
2 HeopueHTupoBaHHbie Wzydenne neproanyeckoi HAyqIHON Bremonnenne 11
rpagsl JIMTEPATYpPhl, HOPMATUBHBIX IIPAKTHYECKUX
JIOKyMeHTOB. PaboTa Hajq MaTepuanamu | 3afaHuit
KOHCIICKTA JISKIIUH ydeOHOo!
nuTepatypsl. Pemenue 3agau.
Paznean Il I[IpuxknagHble 3aa4M TUCKPETHOH MaTeMaTHKH
3 OnemeHThl onTuMu3auy | V3ydyeHue nepuoguyecKon HayqyHoM Bemmonuenne 11
JIMTCPATYPpbl, HOPMATUBHBIX MPAKTUYCCKUX
nokyMmeHToB. PaboTa Haj MatepranamMu | 3agaHAN
KOHCIIEKTA JIEKITUH ydeOHO!
gureparypsl. Pemenue 3anau.
4 DJEMEHTBI KOMIILIOTEPHOH | M3yueHue nepuouyeckoi HayuHoH Bemmonuenne 11
anreOpsI JIMTEPATYpPhl, HOPMATUBHBIX MPaKTUIECKUX
nokyMmeHToB. PaboTa Haj MatepuanamMu | 3agaHAN
KOHCIICKTa JISKIIUH ydeOHO!
nuTepatypsl. Pemenue 3agau.
3.5. IIpuMeHeHwHe 2JIeKTPOHHOT'O 00YUCHHUs, TUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX
TEXHOJIOTHI

[Ipu peanuzanyu nporpaMMbl y4eOHOM TUCHUIUIMHBI BO3MOYXHO IPUMEHEHUE AJIEKTPOHHOTO
00y4YeHMsI U IUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTUH.
Peanuszanus nporpaMMel y4eOHOM AUCHUIIMHBI ¢ TPUMEHEHHUEM AJIEKTPOHHOIO 00YUYEeHHUSI U
JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOIMHA perIaMeHTUPYEeTCs NEeHCTBYIOUIMMHU JOKaIbHBIMU

AKTaMU YHHUBCPCHUTCTA.

[IpumeHstoTCs CleAyomuii BapuaHT peau3aliid IporpaMMel ¢ ucnoisib3oBanueM 20 u

JA0T

B anexTpoHHy0 00pa3oBareibHyI0 cpeay, N0 HeOOXOJUMOCTH, MOTYT OBITh NEPEHECEHbI
OTJIeTbHBIC BUBI yUCOHON AECSITENEHOCTH:

HCI0/1b30BaHHE o0beMm, BKJIIOYEHHE B y4eOHBIN
ucnoab3zoBanue 0 u JJOT
90 u 10T yac npouecc
CMEIIaHHOe JIEKIIUU 32 B COOTBETCTBHH C
oOyueHue 11a00paTOPHBIC 3aHSATHUS 16 pacnucanieM y4eOHbIX
MPAKTUYECKHUE 3aHATUS 16 3aHATUI
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHuE MIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHHS C YPOBHIMH COPMUPOBAHHOCTU KOMIIETEHIUH.

Yposuu Hrorosoe Ouenka B . Ioka3zaTenn ypoBHsi c(hOPMHPOBAHHOCTH
c(hopMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
. YHHUBEPCAJIbHOM(-bIX) o01enpodeccuoHAIbHOU(-bIX) npogeccunoHAIbHOM(-bIX)
KOMIIeTeH uu (-i) 0aJu10B cucreme . N 0
., KOMIIeTeHIMH (-il) KOMIIeTeH M I KoMMneTeHunu(-i)
B 100-0an1bHOM 10 pe3yJbTaTaM KL
cucreme TeKyliei u :
i . WJI-TIK-1.4
10 pe3yJbTaTaM NPOMEKYTOYH O WI-LK-L5
TeKyled u aTTecTAlNu A-TIK-1.
MPOMeKYTOUHOU
arrecTauMu
BBICOKUI OTJIUYHO/ OO0yyaromuiics:
3a4TEHO (OTIMYHO)/ — HCYEPIIBIBAIONIE W JIOTHICCKU
3a4TEHO CTPOHHO U3J1araeT yueOHBbIi

MaTepHall, yMeeT CBA3hIBATh
TEOPHIO C MPAKTHKOH, CIIPABIIAETCS
C peIIeHHUEeM 3a1au
pohecCHOHAIBHOM
HaIpaBJIEHHOCTH BBICOKOTO
YPOBHSI CIIOXHOCTH, TPABHIILHO
00OCHOBBIBAET MPUHSTHIC
peLIeHHS;

— CHOCO0EH YBEPEHHO
UCIIOJIB30BATh CPEICTBA
MaTeMaTHYEeCKOT0
MOJIETTHPOBAHMS;

— MOKAa3bIBACT TBOPUYECKUE
CIIOCOOHOCTH B TIOHUMAHHH H
MPAaKTHYECKOM HCIONIb30BaHUU
MaTeMaTHYECKUX MOJEIIEH;

— JIONOJHAET TEOPETUUECKYIO
UH()OPMAIIIIO CBEICHUSIMH,
CaMOCTOSITEIBHO MOJTYYCHHBIMH U3
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HCTOYHHUKOB HayYHO-TEXHUYECKOIT
nH(popMaIuy;

— CBOOOJTHO OpPHUEHTHpPYETCS B
yueOHOM U TPOQEeCCHOHATBHOM
JHUTEpaType;

— JaeT pa3BepHyTEIe,
HCUepIBIBAIOIIHE,
po(heCcCHOHATEHO TPaMOTHBIC
OTBETHI Ha BONPOCHI, B TOM YHCIIE,
JIOIIOJIHUTEINIBHBIE.

MOBBIIIEHHBII

X0poIo/
3a4TeHO (XOpoIo)/
3a4TCHO

OO0yyvarormuics:

— JIOCTaTOYHO MOJIPOOHO,
IPaMOTHO H TIO CYIIECTBY M3JIaract
M3YYCHHBIH MaTepHa, MPUBOJNUT U
PacKpbIBacT B TE3UCHOM (hopme
OCHOBHBIC TIOHSTHS;

— CITOCOOCH MCIOJIh30BaTh
OCHOBHBIC (DYHKIIHOHATHHEIC
BO3MOXKHOCTH MPUKIITHBIX
[IPOrpaMM MaTeMaTHYECKOTO
MOJICITUPOBAHUS;

— JIOMYyCKAaeT eJMHUYHbIC
HerpyOble OIMOKH;

— JIOCTaTOYHO XOPOIIIO
OpHUEHTHPYETCS B YUeOHOH 1
npodeccnoHaIbHON TUTEpPaType;

— OTBET OTPaKaeT 3HAHHE
TEOPETUUIECKOT0 U MPAKTHYECKOTO
Marepuana, He oIycKas
CYIIECTBCHHBIX HETOYHOCTEMH.

0a30BLIH

YIOBJIETBOPUTEIBHO/
3a4TEHO
(ynoBnerBopHTENbHO)/
3a4TEHO

OOGyuatomuiicst:

— JIEMOHCTPHUPYET TCOPETUUCCKHUE
3HAaHUS OCHOBHOT'O Y4eOHOTO
MaTepuana JUCIUTLTHHBI B 00beMe,
HEOOXOIMMOM TSI JaTbHEHIIIETO
ocoenus OITOIT;
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— C HETOYHOCTSIMH H3JIaraer
TIPUHIIATIBI 1 METOJIBI TUCKPETHOM
MaTeMaTHKH,

— CIIOCOOEH HMCIOJIb30BaTh
(hbparMeHTHI TAKETOB MPUKIIATHBIX
IIporpaMM OOIIEero Ha3HAUYCHHS B
CHCTEMAX MaTEMaTHYECKOTO
MOJICTIPOBAHUS;

— JEMOHCTpPHUpYET
(parMeHTapHbIC 3HAHKUS OCHOBHOMN
y4eOHOU JINTEPATypPHI IO
JUCIUIUINHE;

— OTBET OTpakaeT 3HaHUS Ha
0a30BOM YPOBHE TEOPETUIECKOTO H
MPaKTHYECKOTO MaTeprasa B
00BbeMe, HEOOXOIUMOM JIJIST
JaTbHEeHIIeH yueObl 1
MpeacTosIel pPadOTHI MO
npoduiro odbydeHusl.

HU3KUHN

HEYJOBJICTBOPUTEIHHO/
HE 3aYTE€HO

OOyyaromuics:

—  JIEMOHCTpUpYeT (hparMEeHTApPHbIC 3HAHUS TEOPETUIESCKOTO U MPAKTUUECKOr0 MaTepHal, JOMyCKaeT
rpyObIe OMMOKK TIPH €r0 M3I0)KEHNH Ha 3aHATHIX M B XOJI€ POMEKYTOYHOM aTTECTAIIH;

—  HCHBITBHIBAET CEPhE3HBIE 3aTPYAHEHHS B IPUMEHEHHN TEOPETHIECKUX TIOIIOKEHHI TP PEIIEHUH
NPaKTHYCCKHX 3a/1a4 MATEMATHUECKOTO MOJICIIMPOBAHUS CTAHIAPTHOTO YPOBHS CIIOXKHOCTH, HE BIIAJICCT
HEOOXOIUMBIMH JIJISI TOT'0 HABBIKAMH 1 IIPHEMaMH;

—  He croco0eH MPOaHANTN3UPOBATh YICOHO-METOAMYCCKYIO, TEXHHYECKYIO M HAYYHYIO JIUTEPaTypy;

—  HE BJIQJICCT OCHOBHBIMH MPHUHIUIIAMH U HABBIKAMHU pabOThI B MAKETaX MPHUKIIAJAHBIX IPOTPAMM IO
MaTeMaTHKe,

—  BBIMNOJIHSET 33/IaHUsI TOJBKO 110 00pa3ily U MO PYKOBOICTBOM MPETOIaBaATEs;

—  OTBET OTpakaeT OTCYTCTBHE 3HAHMI HA 6A30BOM yPOBHE TEOPETHUECKOTO M MPAKTHUECKOTO MaTepraa
B 00beMe, HE0OXOAMMOM JUTS JajibHEHIIeH yueObl.
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5. OIIEHOYHBIE CPEJICTBA JJIS1 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00YYArOMIUXCS, TEKYIIET0 KOHTPOJISI M TPOMEKYTOUHOM aTTeCTalluy MO Y4eOHON TUCIUILTUHE
«/luckpeTHast MaTeMaTUKa» MPOBEPSIETCS YPOBEHb C(POPMHUPOBAHHOCTH Y OOYUAIOMIMXCS KOMIETCHIIUI M 3aIlJIaHUPOBAHHBIX PE3YyJIbTATOB O0YUYEHUS
[0 TMCUUIUIMHE, YKa3aHHBIX B pa3jiesie 2 HaCTOsIIEH MPOrpaMMBl.

5.1. ®opMbl TEKYIIETro KOHTPOJISl yCIIEBAEMOCTH, TPUMEPHI TUTTOBBIX 3a/1aHUIA:

Ne DopMbI TEKYIIETO KOHTPOJIS IIpuMepsbI TUIIOBBIX 3aIaHUI
1 YcTHEI onpoc . Uro takoe rpad? [IpuBenute npumepsl.
. [lepeuncnure MeToapl onucanus rpados. [IpuBeaure npuMepsl.
. [IpuBenuTe OCHOBHBIE CBOMCTBA CcTEleHeH rpada.
. [IpuBenuTe OCHOBHBIE CBOMCTBA MOJHOTO rpada.
. [IpuBeauTe MprMepHI MOTHBIX TPadoB U JOMOTHEHUH K rpady.
. Yro Takoe myTb, IeTb, IUKI B rpade U Kakue OHU ObIBArOT?
. Uro takoe cBsa3HOCTh Tpada? [IpuBeanre mpuMepsl.
. Urto Takoe nepeBhs M KAKUMH CBOICTBaMu OHM 00Janator? [IpuBeaure mpumep.
. Yro Takoe ocTOBHOE /iepeBo rpaga?
10. IIpuBeauTe npuMep NOCTPOECHUS OCTOBHOTO I€pPEBa.
11. [IpuBeauTre npuMep paBHOCHIIBHBIX IpeoOpa3oBaHuil opMyII ¢ TOMOLIBIO 3aKoHa e Moprana.
12. Yo Takoe 3itnepos rpad?
13. Kak onpenenuTs 3i1epoBOCTh rpada mno teopeme Ditnepa?
14. Kak mocTpouTh 3UIEpOB UK ?
15. Jlatite onpenenenue rammibToHoBa rpada. Kakue y Hux cBoiicTa?.
2 BrinosiHeHUE TPAKTUYECKUX 3aJaHUM 3amauva 1. Jlana MaTpuIiia CMEXKHOCTH A, TOCTPOUTH rpad
3anaua 2. Jlana MaTpuia cMEXHOCTH A, HAWTH CTETIEHN BEPLIUH rpada
3anaua 3. /lana MaTpuLia CMEXXHOCTH A, TIOCTPOUTH OCTOBHOE JIepeBo Irpada
3amava 4. Jlana MaTpuIla CMEKHOCTH A, TOCTPOUTH JIOTIOJHEHUE Tpada
3agaua 5. /laHa MaTpuiia CMEXHOCTH A, OIPEIEINUTb, €CTh JIU B HEM DilnepoB UK. Ecnu nukia Her,
TO JONOJHUTH rpad pedbpamu 10 DiisiepoBa M MOCTPOUTH DilfiepoB LUK rpada

O 00 1O\ LN B Wi —
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Ne DopMBbl TEKYLIET0 KOHTPOJISI IIpuMepbl TUIIOBBIX 3aIaHUN
1] 1 1 1 0 1
0 | 0 1 1
0 1 1 0
0 1 1
0 1
0
3 BrlnonHeHne npakTUYECKUX 3a1aHui 1. Haiinure octoBHOE npeBo rpada c pedpamu Ab=6, AB=11, AM=4, bI'=12, bBK=10, BM=8, BM=5,

B1=9, IM=7, 'A=13, IM=4, KM=7 anroputmom [Ipuma.

2. N3BectHsl jumuHbl pedep rpada: Ab=7, A/I=12, AM=5, bI'=11, BK=9, BM=7, BM=6, B/I=10,
I'M=6, I'K=12, IM=5, KM=6, AK=6. HaiiTu kpaTdaiiiiiee paccTossHue oT BepIIHHbI [ 10 Bcex
OCTaJIbHBIX U BOCCTAHOBHTH MyTh OT " 10 Bcex BepminH rpada

3. Onpenenute KpaTyaiiiiee pacTOSHIE MEXKIY BXOJ0M U BBIX0a0M ceTu 11 metogom JledKkcTpsl, eciu
A — BxoJ, M — BbIXo (BapuaHTHI TpaoB CETH NPUIIAraroTCs)

4. Onpenennute MakCUMaIIbHBIH MOTOK Yepe3 ceTh [1 MeTooM 00paTHOTO TIIaHUPOBAHHUS, €CTTH A —
BX0J1, M — BbIX0J1 (BapuaHThI rpad)0B CETH NPUIIATaIOTCS])

5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HaunmeHoBanue

OLICHOYHOI'0 IIxaael OHeHUBAHUS
cpeacTBa

(KOETHOHBHO Kpurepun onennBanns

oueHl(:‘moro 100-6as1bHas IsiTub6anIbHasK
cucrema cucreMa
MepOoNpHATHS)
[pakTuyecKue Pabota BeImonHeHa nonHOCTHIO. HeT ommboK B TOTHUECKUX pacCyKICHUAX U B 5 (3aureHo)

peanm3anuy 3aJlaHus B BHJIE (haiiyia WIIM BEITIOTHSIEMOHN porpaMMbl. Bo3MokHO
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HaumeHoBanne
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepun oneHuBaHus

IIIxaabl oleHUBAHUSA

100-0aj1bHAR
cHcTeMa

IIaTuéanaLHas
cucTeMa

3aJaHuA

HaJIM4KE OJHOIN HETOYHOCTH WIJIM ONMCKH, HE SIBIISIOIIUECS CIEACTBUEM HE3HAHUS HITH
HETIOHNMaHUs y4eOHOro MaTepraja 1 He BIMUAIOMECH Ha (yHKIIMOHAIBHBIE Ka4eCTBa
nporpaMmel. OOy9aroIuiics TOKa3a MOIHBI 00heM 3HAHWUN, YMEHHUI B OCBOSHUHT
MPOIEHHBIX TEM M IPUMEHEHUE UX Ha MpakTuke. PaboTa 3auTeHa.

PaboTa BbINMoMHEHA TOTHOCTHIO, HO BHIOpaH Hed()(DEKTUBHBIIM alNrOpUTM HITH METOJ
peanuzanyy, 000CHOBAHUI MIaroB pelIeH:s He0CTaTouHO. /lonymena oaHa ommoKka
WM Ba-TPH HEJJ0YETa, KOTOPhIe HE3HAUYUTEIHFHO BIHSIOT HAa KAYECTBO IPEICTABICHHON
paboThl. PaboTa 3auTeHa.

4 (3auTeHO)

JlomyieHsl 6oj1ee 0HOM OIMOKY WK OoJiee ABYX-Tpex HexoueToB. PaboTa 3aureHa.

3 (3auTeHo)

Pabora BeINONIHEHA HE TOJIHOCTHIO. JlonmyiieHbl TpyoObie omnOku. PaboTta He 3auTeHa.

Pabora He BBINIOJIHEHA.

2 (He 3a4TeHO)

5.3. IIpomexxyTouHas aTTecTalus:

dopMa IPOMeKYyTOYHOM

aTTecTaluu

Tumnosbie KOHTPOJIbHBbIC 3a1aHUSl U HHBIC MaTePHAJIbI
AJISI IPOBEACHUSA HpOMe?KyTO‘lHOﬁ aTrecranmm:

DK3aMeH:

B NHUCbMEHHOHM  ¢opme 10

ouieram

[Ipumeps! TEOPETHUECKUX BOIPOCOB:

. [lonsitre rpada. Mertoap! onucanus rpagos.

. Creniens BepiuH rpada. CBOMCTBA CTEIICHEH.

. [ToyHbIii rpad ¥ TOTIOIHEHUE, UX CBOMCTRA.

. OcHOBHBIE CcBOIiCTBa cTeneHel rpaga.

. I[lyTs, nens, nuxi B rpade.

. CBs13HOCTB Tpada.

. JdepeBbs 1 ux cBoicTBA.

. OctoBHoe nepeBo rpada. I[loctpoenue ocToBHOTO aepeBa.

. Diinepossl rpadsl. Teopema Ditnepa.

10. DitnepoBsl rpadel. ATTOPUTMBI TOCTPOEHUS DHIepOBa IIUKJIA.
11. 'amunbronoBHI rpadel. CBOWCTBA FrAMUIBTOHOBBIX TpadoB.
12. IInockue rpadsl. DiiepoBa XapakTepucTUKa rpada.

O 031N LN B~ Wi~
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

OcHoBHbIe BUABI TpadoB. Oprpadsl.

BsBemennsie rpadel. JnuHa nyru rpada.

Packpacka BepiinH u rpaHeit miockoro rpada.
I'padsl ¢ uBeTHEIMU peOpamH.

JBynonbHbIe Tpadbl U UX IPUMEHEHHUE.

OcHoBHble BUBI Hettockux rpadoB. Teopema [lonTpsaruna-Kyparosckoro.
OpueHTupoBaHHbIE Tpadbl

3agadya KOMMHBOSDKEpa.

3agaqa [Ipuma-Kpackana i anrOpuTMBI €€ PEeIIeHu.
3anava [IeKCTpBl 1 aITOPUTMEI €€ PeleHHs.
KombOunaTopHsie 3a1aun. 3a1aqu Ha TIEPECTAaHOBKH.
KombOunaTopHsie 3a1aun. 3agadu Ha pa3MeIeHusl.
KomOunaropHsle 3a1aun. 3agaun Ha COYETaHHS.
BunomunaneHas ¢popmysa HerotoHa.

Tpeyronpnuk ITackans.

5.4. Kpurepuu, mKaabl OUEHUBAHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHOW JUCIUIUIUHBIL:

®DopMa IPOMeEKYTOTHOM

IIxajsl onleHUBaHUSA

aTTecTalNU
Kpurtepun oueHuBanust
HaumeHoBaHMe OLICHOYHOIO 100-6asLtbHAsK IaTuoaIbHAs
CpeacTBa cHcTeMa cHucTeMa
OK3aMeH: OO0yyvaromuiics: 5

B IUCbMEHHOM (hopme 1o OuieTam

—  JI€eMOHCTpPHUPYET 3HaHWsI, OTIMYAIONINECS TITyONHON 1
COJEP)KATEIIBHOCTBIO, JAET MOJIHBIA UCUEPIIBIBAIOIINI OTBET, KaK Ha
OCHOBHBIC BOHpOCBI 6I/IJ'IeTa, TaK U Ha JOIIOJITHUTCIBbHBIC,

— CBO6OILHO BJIagcecT HaquBIMH IIOHATHAMM, BEACT JUAJIOT U BCTynaeT B
Hay4HYIO TUCKYCCHIO;

—  CIOCOOEH K MHTErpaliy 3HAHUH 110 OIPEICIICHHON TeMe,
CTPYKTYPUPOBAaHHUIO OTBETA, K aHAIU3Y MOJOKEHUN CYIECTBYIOLIUX
TeOpHWi, HAy9HBIX IIIKOJ, HAIPaBJIEHHUH MO0 BOIPOCY OWJIEeTa;

—  JIOTHYHO U J0Ka3aTeJIbHO PaCKPBIBAET NPOOJIEMY, MPEAI0KEHHYIO B
ounere;

— CBO60]IHO BBIITOJIHACT HpaKTI/IT-IeCKI/Ie 3a1aHusA HOBBIIHCHHOf/i
CJIOKHOCTH, IPEAYCMOTPEHHBIE MPOTPaMMOil, TEMOHCTPUPYET CUCTEMHYIO
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxajsl olleHUBaAHUS

100-6ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

paboTy ¢ OCHOBHOH U IOTIOTHUTEILHOU JTUTEPATYPOH.

OTBeT HE COJIEPKUT (PAKTHUSCKUX OIIMOOK U XapaKTEPU3yeTCsl TIyOHHOM,
MOJIHOTOM, YBEPEHHOCTBIO CYXKICHUH, MIUTIOCTPUPYETCS MPUMEpPaMu, B TOM
qrcIie N3 COOCTBEHHOM MPaKTHKH.

OObyyvaromuiics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE Y4eOHOro MaTepuaia, HO JOIyCKaeT
HECYIIECTBEHHBIC (PaKTHIECKHE OIIMOKH, KOTOPhIE CIIOCOOCH UCIIPABUTh
CaMOCTOSITENBHO, Oaroapsi HaBOAALIEMY BOIIPOCY;

—  HEJOCTaTOYHO pacKphiTa MpodiiemMa Mo 0JHOMY U3 BOIIPOCOB OMIIeTa;
—  HEJOCTaTOYHO JIOTHYHO HOCTPOCHO M3JI0KEHUE BOIPOCa;

—  YCIICUIHO BHIMOJIHSET MPEAYCMOTPEHHBIE B IPOrpaMMe MPaKTUIECKUE
3aJlaHus CpeHEN CII0KHOCTH, aKTUBHO PabOTaeT C OCHOBHOM JIUTEPATYPOH,
—  JIEMOHCTPHUPYET, B II€JIOM, CHCTEMHBIH TOIXO0/1 K PEIICHHUIO
MPaKTUYECKUX 3aJ]ad, K CAMOCTOSTEIIbHOMY TIOTIOJTHEHHIO U OOHOBJICHUIO
3HAHUU B X0JI¢ AalibHekeH yueOHoi paboThl U MPoheCCHOHATBHON
JEATeITLHOCTH.

B oTBeTe packpbiTO, B OCHOBHOM, COJIEpKaHUE OMIIETa, HMEIOTCS
HETOYHOCTH MPH OTBETE HA JIOMIOJHUTENBHBIC BOITPOCHL.

OOyuatomuics:

—  TIOKa3bIBaeT 3HaHMS PParMEHTAPHOTO XapaKTepa, KOTOphIe
OTJINYAIOTCA MMOBEPXHOCTHOCTBIO U MAJIO COAEPKATENBHOCTBIO, TOITYCKAET
(dakTHuecKue rpyoble OMNOKHY;

—  HE MOYKET 000CHOBATh 3aKOHOMEPHOCTH H MTPHHIIUIIBI, OOBSICHHUTH
(akThl, HapyIIeHa JTOTUKa M3JI0KEHHS, OTCYTCTBYET OCMBICIEHHOCTD
NPEACTABISIEMOr0 MaT€pUaa, MPEACTABICHUS O MEXKIPEIMETHBIX CBA3SIX
cia0kble;

—  CIIpaBJIETCS C BBIIOJHEHUEM MTPAKTUUECKUX 3aJaHUM,
NPEeyCMOTPEHHBIX MPOrPAMMOii, 3HAKOM C OCHOBHOMH JINTEPATYpPOH,
PEKOMEHIOBaHHOW MPOrPaMMOH, JOMYCKaeT MOTPELIHOCTH U OLIMOKH MPH
TEOPETUYECKUX OTBETaX M B X0JI¢ MPAKTHYECKOH pabOTHL.
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOI'O
cpeacTBa

Kpurepum onneHuBaHus

IMIxajsl olleHUBaAHUS

100-6ans1pHast
cucremMa

IIaTuéanaLHas
cucTeMa

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIC U JIOTIOJIHUTEIIBHBIC BOIIPOCH OMJIETa, OTBET HOCUT
PENPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBIIUMU 3aTPyTHCHUSIMU
pelaet NpakTHYECKUe 3aJaull WA HEe CIPABIISIETCS ¢ HUMHU
CaMOCTOSITEIIBHO.

OOyyaromuiicss 00HapyKUBAET CYIIECTBEHHBIC IPOOEIBI B 3HAHUAIX
OCHOBHOTO y4eOHOTO MaTepuaa, J0MycKaeT MPHHIIUITHATBHBIE OITHMOKH B
BBITIOJTHEHHUH MIPEYCMOTPEHHBIX MPOrPaMMOii MPAKTHIECKUX 3aJaHUH.

Ha 6oubliyto 4acTh OMOJIHUTEIBHBIX BOIIPOCOB MO COJEPKAHHIO IK3aMeHa
3aTPpYAHACTCA AAaTh OTBET WJIM HE JACT BEPHBIX OTBCTOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

dopma KOHTPOJIS 100-6anabpHas cucrema [aTudannbHas cucrema
Texynui KOHTPOJIb:
BrimonHaenune nabopaTopHON paboThHI 3a4TeHO/HE 3aYTEHO
BrInonHeHre npakTHUECKUX 3a1aHIH 3aYTEeHO/HE 3aU4TECHO
[TpomexxyTouHas aTTecTalus OTIMYHO
SK3aMeH XOpOIIIO
Hroro 3a yerBepThlii ceMecTp YIOBJIETBOPUTEIILHO
(mucuumuinHy ) HEYIOBJIETBOPUTEIHHO
3K3aMeH

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanus mporpamMmbl IpeayCMaTpUBAcT HCIOJIB30BaHHE B Ipoliecce OOydeHHS
CJICAYIOUIMX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- pOoOJIeMHAST JICKITUS;

- MPOEKTHAsSI ESTEILHOCTD;

- IPYIIOBBIC IUCKYCCHU;

- aHaJIM3 CUTYyalluid ¥ UMUTAIIMOHHBIX MOJICIICH;

- MPEeToIaBaHKe JUCIUTUIMHBI HA OCHOBE PE3YJIbTATOB HAYYHBIX UCCIICIOBAHUIA;

- MOKCK U 00paboTKa HH(OpMAIHH ¢ HCTIOJIb30BaHHeM ceTu HTepHeT;

- AUCTAHIIUOHHBIC O6pa3OBaTeJII>HI>IC TEXHOJIOI'UH,

- HCIIOJIb30BAHHUEC Ha JICKOMOHHBLIX 3aHATUAX BHACOMATCPHAIIOB W  HArAJHBIX
MOCOOMIA.

7. INPAKTUYECKASA NOATI'OTOBKA

[IpakTudeckast MOATOTOBKA B paMKax y4eOHOUM MUCIHIUIMHBI PeaTnu3yeTcsl IpU MPOBEICHUH
abopaTopHBIX padoT, NPEIyCMAaTPUBAIONIMX y4YacTHE OOYydJaloNIMXCsl B  BBINOJIHEHUU
OTAEIBHBIX AJIEMEHTOB Pa0OT, CBSI3aHHBIX C OyaylIel mpodecCHOHaTBLHON AesTeNbHOCTHIO.

8. OPI'TAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOUHECCA I JIMIL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbA

[Ipn oOyyeHuM JHUI] C OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0pOBbsI M HHBaJIHI0OB
UCTIOJIB3YIOTCSl TOAXO/bI, CIIOCOOCTBYIOIME CO3AaHUI0 Oe30apbepHOil 00pa30BaTENbHON Cpembl:
TEXHOJOTUH Au(depeHlnalud U UHIUBUIYaIbHOTO OOyuYeHUsl, MPUMEHEHHE COOTBETCTBYIOLINX
METOAMK 10 paboTe C WHBAJIMIAMH, HCIOJb30BAHUE CPEJICTB JUCTAHLMOHHOTO OOIICHUS,
MIPOBEJICHUE JOMOJHUTEIbHBIX HHJIMBUIYAJIbHBIX KOHCYJbTAI[Mil MO M3y4aeMbIM TEOPETUYECKUM
BOIIPOCAaM M NPAKTHUYECKUM 3aHATUSAM, OKa3aHUE MOMOULIM IPU IMOATOTOBKE K IMPOMEXYTOUYHOHN
aTTeCTallUU.

IIpu HeoOxomuMocTu pabodas mporpamMMa JAUCHUUIUIMHBI MOXKET OBITh aJlalTHpOBaHA IS
obecrnieueHrs 00pa30BaTEIHLHOTO MpoIlecca JUIAaM ¢ OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0YYeHHUS.

Y4eOHble W KOHTPOJBHO-U3MEPUTENIbHbIE MaTepuaabl NPEACTaBIAIOTCS B  (dopMax,
JOCTYIIHBIX JUISI U3YYEHHUS CTYJIEHTaMU C OCOOBIMU 00pa3oBaTeIbHBIMHU MOTPEOHOCTAMHU C YUETOM
HO30JIOTUYECKUX Py HHBAJIN/OB!
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JInsi MOArOTOBKM K OTBETY Ha IMPAKTHYECKOM 3aHATUHU, CTYJEHTaM C OrPAaHUYECHHBIMU
BO3MOXKHOCTSIMHU 3[I0pOBBSI CPEIHEE BPEMsI YBEIUUYMBAETCS 110 CPABHEHUIO CO CPEIHUM BPEMEHEM
MOJTOTOBKU OOBIYHOTO CTYJCHTA.

JIist CTYyIEHTOB C WHBAIUIHOCTHIO WM C OTPAHUYECHHBIMA BO3MOKHOCTSIMU 3J0POBBS
dbopMa mpoBeleHHS TEKyLIEl M TNPOMEXKYTOYHOW AaTTeCTallMd YCTAHABIMBACTCS C Y4YETOM
WHAUBUIYAITBHBIX ICUX0()HU3NIECKIX 0COOCHHOCTEH (YCTHO, MMChMEHHO Ha Oymare, MIChbMEHHO Ha
KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[IpomexxyTouHast aTTecTalus MO AUCIUIUIMHE MOKET MPOBOJIUTHCA B HECKOJBKO 3TAroOB B
dbopMe pyOeKHOTO KOHTPOJISI MO 3aBEPUICHUIO HU3YYEHHUS OTAEIbHBIX TEM JIUCUUIUIMHBL. [lpu
HEOOXOUMOCTU CTYAEHTY MPEAOCTaBISETCS JOMOJIHUTEIbHOE BpPEMs Ui IOJArOTOBKM OTBETA Ha
3a4eTe WM SK3aMeHe.

JUig ocCylecTBIEHHs] NPOLEAYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOYHOU
aTTecTalMd OOydaroluxcs CO3JAar0TCsl, MPU HE0OXO0IuMOCTH, (OHIBI OICHOYHBIX CPENCTB,
aJlalTUPOBAHHbIE IS JIUL] C OTPAaHUUYEHHBIMUA BO3MOXHOCTSIMHU 3/10POBbsI U MO3BOJISIOLINE OLIEHUTh
JOCTHIKEHHE MMM 3alUIaHMPOBAHHBIX B OCHOBHOM 00pa3oBaTeNbHOM MporpamMme pe3yibTaToB
o0y4YeHHsI ¥ YpOBEHb C(OPMHPOBAHHOCTH BCEX KOMIETEHIUH, 3asBICHHBIX B 00pa3oBaTEIbHON
porpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapakTepuCcTHKa MaTepPHAIbHO-TEXHHYECKOTO OOECIeYeHHUs! IUCIMIUIMHBI COOTBETCTBYET
tpedoBanusimu GI'OC BO.

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOG obecrnieueHue JUCHUIIJIMHBI ITPU O6y‘-IeHI/II/I C HCIIOJIB30BaHHUECM
TpaAUIIUOHHBIX TEXHOJIOrui O6y‘lCHI/I${.

HaumeHnoBaHue yueOHBIX ayAUTOPHUIL, JJabopaTopuii,
MAaCTEePCKHX, OUOJIMOTEK, CIIOPT3aJ10B, MOMeEIeHUit

OcHalIeHHOCTHh YYeOHBIX ayIUTOPHIi, J1a00paTopHii,
MAaCTEepPCKHX, 0HOJIMOTEK, CHOPTUBHBIX 32JI0B,

AJIs1 XpaHEeHUs: ¥ MPopHIaAKTHIECKOTo
00CTy’KHBAHUS Y4eOHOT0 000PYAOBAHHS M T.II.

TOMelleHMil VIS XPaAHEeHHUs U NPOPUIAKTHYECKOT O
00CTy’KMBAHUS Y4eOHOT0 000PYAOBAHUS U T.II.

119071, r. MockBa, Maaslii Kamyaxcknii nepeysiok, aom 1, crpoenne 3, ayn.1440

AyJUTOPpUU UIA IPOBEACHUA 3aHATHHA JICKIIMOHHOI'O
THIIA

KOMIUIEKT yaeOHO! MeOenH,

TEXHHYECKUE CPE/ICTBA OOYUCHUS, CITy)KAIHE JUIs
npeJcTaBiIeHus y1eOHO nHPOpMaIuK OONBIION
ayJIUTOPUU:

— KOMIIBIOTEPHAS TeXHUKA (HOYTOYK/KOMITBIOTED);
— TIPOEKTOD;

— DKpaH.

ayAUTOPUU JIJIs1 IPOBEACHUS IPAKTUUECKUX
3aHSTHH, BBITOIHEHUS JTAOOPATOPHBIX padoT,
3aHATUN 110 TPAKTUYECKON MOATOTOBKE,
TPYIIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIbTALIUN,
TEKYILEro KOHTPOJIS U MPOMEXYTOUHON
aTTecTalluni

KOMIUIEKT yaeOHO! MebenH,

TEXHUYECKUE CPEICTBA O0YUEHHUS, CITy>KaIINE JUIS

npeJcTaBiIeHus y1eOHOH nHPOpMaIuK OONBIION

ayIUTOPUH:

— KOMITBIOTEpHAs TeXHUKA (HOYTOYK/KOMITBIOTED);

— TPOEKTOP;

— DKpaH;

— TepPCOHAIbHBIE KOMITBIOTEPHI, MOJKIIOYEHHBIE K
cet HTEpHET.

Iomemenns AJisi CAMOCTOSITEJILHOM PadOTHI
00y4aoImmnxcs

OcCHaIIEeHHOCTH MOMENIEHNH JJIS CaMOCTOATETbHOM
padoThI 00y4YaIOIMXCS

YUTAIbHBIN 3aJ1 OMOJIIMOTEKH:

— KOMIIBIOTCpHAasA TCXHHUKA,
IIOAKIHYCHHEC K CCTH «I/IHTepHeT»

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHue yqe6H0171 JHUCIHUITIIIMHBI

npu  oOydeHuu C

HCIIOJIB30BAHHUEM JJICKTPOHHOI'O 06yqu1/15{ N JTUCTAaHIIMOHHBIX O6pa30BaTeJ'II)HI)IX TEXHOJIOTHH.
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Heo0xoanmoe odopyaoBanue

ITapameTpsl

TexHnuueckune Tpeﬁonannﬂ

[TepcoHanbHBIN KOMIBIOTEP/
HOYTOYK/TIJIaHIIIET,

KamMepa,

MHUKPOQOH,

JTUHAMUKH,

JocTyn B ceTb UHTEpHET

Beb6-0payzep

Bepcml nporpaMMHOI0O obOecrieyeHus He HIXKE:
Chrome 72, Opera 59, Firefox 66, Edge 79,
Snnexc.bpaysep 19.3

OrmepartnoHHas CHcTeMa

Bepcus nmporpammHOro odecrieueHus He HIKE:
Windows 7, macOS 10.12 «Sierra», Linux

Beb-kamepa 640x480, 15 xaapos/c
Mukpodon m000it
JnHaMuKy (KOJIOHKH WUTH | JIFOOBIE

HAYUIHUKN)

Certb (MHTEpHET)

[locTositHHast ckopocTh HEe MeHee 192 kbut/c

Texnomornueckoe

obecrneucHue pcajm3anuun IMporpamMmaI OCYHICCTBIIAACTCA C

HCIIOJIB30BaHHUEM 3JICMCHTOB BJICKT]Z)OHHOI‘/'I

YHUBEPCUTETA.

nH(OPMaLMOHHO-00pa30BaTeNIbHON  cpefbl
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

B m3amus Anpec caiita 9bC KosimuectBo
Ne Ton HMJIM 3JIEKTPOHHOI'0 pecypca IK3EMILISIPOB B
ABTOp(BI) HaumeHoBaHMe U3TaHUS (yueOoHHUK, YII, HN3nareancTBO o
n/n MII 1 1p.) H31aHUSA (3anonnsaemcs 015 u30aHUlL 6 O0nb.IMoTexe
P- 9J1EKIMPOHHOM 8U0e€) YHusepcurera
10.1 OcHoBHas AUTEPATYpPa, B TOM YHCIIE IEKTPOHHBIE N3IaHUS
) ) http://znanium.com/catalog/author/02
1 Kannenan C.A. JuckpeTHas MaTeMaTHKa : YuebHoe M. : WL «DOPYM» - 2020 3f520e-féac-11e3-9766-
mocooue NHD®PA-M
90b11c31de4c
) http://znanium.com/catalog/author/02
2 | C.AKamenan- JKCTpeMaIbikIe _ Vaeomme | o 7 DOPTM I 5018 3f520e-f6ac-11e3-9766-
AUCKPCTHOU MATCMATHKU. 90b11c31dedc
AHN. Tycesa, B.C. http://znanium.com/catalog/author/d0
3 Kupees, A.H. | JIuckperHast MaTemMaTuKa YueOHuk M.: KYPC: UHOPA-M 2019 7e1f67-3769-11e4-b05e-
Tuxomuposa. 00237dd2fde2
Kpacuosip.:.CDY,. - 128 http://znanium.com/catalog/product/9
4 Bacuesa AB., JluckpeTHas MaTeMaTHKa Yuebnoe c.. ISBN 978-5-7638- | 2019 67274
[TeBenesa M.B. nocobue
3511-3
10.2 [lomomHUTENBHAS IUTEPATYPa, B TOM YHCIIE SJICKTPOHHBIE H3/IaHUS
TleKIH 110 THCKDETHOI VaeBrioe http://znanium.com/catalog/author/82
1 | B.B. Anekcees. - “ JHCKP i M.: HUL] Undpa-M, 2015 d50f0e-f797-11e3-9766-
MAaTEMaTHKE IIOCOOHC 90b11c31dedc
) http://znanium.com/catalog/author/02
2 | C.AKanuenan KCTpeMasIbible _ Ve | o 7 DOP M I 3f520e-f6ac-11e3-9766-
AUCKPCTHOU MATCMATHKH. 90b11c31dedc
[MpuknaaHbie 321291 paKTiecKkoe M.:COJIOH-IIp. http://znanium.com/catalog/product/9
3 Crpyuenkos B.1. onTUMHU3AUU. MOIeau, METOIEI, pn o6 ISBN 978-5-91359-191- | 2019 05033
ITOPUTMBIL ocobue 3 - Pexxum pocryma:
CanpoHoB W.B., | CienniaibHbIe II1aBBI Bopones: BIUITY u. http://znanium.com/catalog/product/8
4 3I0KHH ILH., | maremaTuku. JluckpeTHas VYuebHoe nocobue 2017 58550
I'.®. Mopo3soBa
Benesutnna C.C. MaTeMaTHKa
10.3 MeToandeckre MaTepraibl (yKa3aHUs, PEKOMEHAIMY 1T0 OCBOSHUIO JUCIUIUIHHEI (MOTyisi) aBTopoB PI'Y um. A. H. Koceiruna)
1 Muponos B.IL., | JuckpeTHas MaTeMaTHKa, MIT M.: PO PTY um 2016 2

Pasun N.b.

JacThb 1

A .H. Kocsirnna
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MupoHoB B.IL, | JuckpeTrHas maTemMaTuka, MII M.: PUO PT'Y um 2016
Pasun 1.b. 4acTh 2 A.H. Kocbirnaa
MupoHoB B.II., | JuckpeTHas MaTeMaTHKa, MII M.: PUO PT'Y um 2017

Pazun 1.b.

JacThb 3

A H. Kocsirnna
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
U poeccroHaIbHbIE 0A3bl JAHHBIX:

Ne | DJIeKTpOHHBIE yueOHbIe H3IaHNs, 3JIEKTPOHHbIE 00pa30BaTelbHbIE peCypchl

1. IbC «/lanvy http://www.e.lanbook.com/

2. «Znanium.comy rayuno-uzdamenbckoeo yeumpa « Mngpa-My
http://znanium.com/

3. Dnexmponnvle uzoanus « PI'Y um. A.H. Kocvieunay na nramgpopme I5C «Znanium.comy
http://znanium.com/

4, ObC «MBUC» http://dlib.eastview.com/

IIpodeccnonanbhbie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Scopus  https://www.scopus.com (MexayHapoHas yHHBepcaibHas pedepaTvBHas Oa3a
MaHHBIX, UWHACKCHpylomass ©Oojee 21 ThIC. HAaWMMEHOBAHMM HAYYHO-TEXHHYECKHX,
TYMaHUTapHBIX U MEIUIMHCKUX >KypPHAJIOB, MaTepuanoB KoHdpepeHuuit npumepno 5000
MEXIyHAPOJHBIX U3/1aTEIbCTB);

2. Hayunast snextponnas Oubmmoreka eLIBRARY.RU https://elibrary.ru (kpymHeimmii
poccuiickuii MH(POPMAIMOHHBINA TOpTad B OOJaCTH HAyKH, TEXHOJOTHUHU, MEAMIMHBI U
o0OpazoBaHus);

3. baza mamneix B mupe Academic Search Complete - oOmMpHas MOJMHOTEKCTOBas HAy4HO-
uccienoBarenbekas. COAepKUT MOTHBIC TEKCThI THICSY PELCH3UPYEMBIX HAYUYHBIX )KYpPHAIIOB 10
XMMHH, MAIHHOCTPOEHHIO, (hu3uKe, Ononoruu. http://search.ebscohost.com

11.2. TlepedeHb IpOrpaMMHOI0 OOCCIICUCHUS
Neni/nm | IIporpaMmmHoe oGecrieueHne PEKBH3HTLI NOATBepAIALOWIEro
nokymenta/ CBoGOIHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

2. Lazarus — oTkpsITast cpesia pa3paboTKu CB0OOIHO PAaCIPOCTPAHAEMOE Ha YCIOBHAX
nporpaMMHOro obecrieuenus Ha si3bike Object GNU General Public License.

Pascal st kommustopa Free Pascal.



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
http://dlib.eastview.com/
http://search.ebscohost.com/
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JIMCT YYETA OBHOBJIEHU PABOYEI MPOr'PAMMBbI YYEBHOM
JTUCHUIINHBI

B pabouyio mporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne o rox XapakTep M3MeHeHUi1/00HOBIeHUI HOMeEp NMPOTOKOJIA
00HOBJICHHSA € YKa3aHMeM pasjeJia U 1aTa 3aceJaHus
PIIJ kadeapbl




