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1. MecTto nucuuminHbl B cTpykrype OOII
JlMcLUIInHA OTHOCUTCS K 00513aTCIbHOM YacTH.

b1.0.11 «AATOpUTMBI U CTPYKTYPbI JaHHBIX).

Ne MecTO0 TMCUUIJIMHBI B y4e0HOM CTraHaapTHBIA TEKCT JJISI ABTOMATHY€CKOI0
Bapu IJIaHe 00pa3oBaTe/IbHOM 3anojHeHus B KOHCTpykTOpe PII/I
aHTa NPOrpaMMblI
1 brnox 1. Juctmmmuasl (Momymu) |  uctummmaa B1.0.11 «AJropuT™Mbl ¥ CTPYKTYpBI

O0s3aTenpHast 4acTh

HaIpaBJICHUA
mamemamurka u qubopMamuKa».

MAHHBIX» OTHOCHUTCS K oOs3arensHOil yactu OOII
noaroroBku  01.03.02

Ipuxnaonasn

2. Inanmpyemble pe3y/bTaThbl 00y4eHHs MO JUCIHUINJINHE, COOTHECEHHBbIE C MVIAHUPYEMbIMHU
pe3yJbTaTaMu 0CBOeHHs 00pPa30BaTeIbHOI NPOrpaMMbl (KOMIETEHIIUSIMUA U MHAUKATOPAMH
JOCTHKEHUS] KOMIIETeHM)

aneopummuyecKue u
npocpammmsie
peutenus 8 obracmu
CUCTNEMHO20 U
NPUKIAOHO20
NPOSPAMMHO20
obecneyenus

UCNIONB30BAHUEM A3bIKA
npoepammuposanus C++ u mexunonoeuu
00bEKMHO-0PUCHMUP OBAHHO20
npocpamMmuposanus.

I[nanupyemble pe3yJbTaThl 00y4eHNs 110 TUCIUIINHE HaumeHoBanmue
(Moay10), B COOTBETCTBHH ¢ HHIMKATOPOM J0CTUKEHHS OIIEHOYHOI 0
Popmupyemele KOMIETEeHIINU cpencTBa
KOMIIETCHIHHA Nupukarop PesynbTarel 00ydeHust
(xox, conepkanue AOCTHKEHHS 10 JUCHMILIMHE
KOMITETCHITNH ) KOMIIeTEeHIIUH
(xom, conepxaHue
WHIUKATOPA)
[IK-2. Criocoben | [IK-2.1. 3naem 3nams 0bwue npuHYUNBL UCRONL308AHUS Cobecedosanue
K pa3paboTKe u npuembl u Memoobl BLIYUCTUMENbHOU MEXHUKU 0151 PeUEHUS] no eonpocam K
NPUMEHEHHIO paspabomxu NPUKTAOHBIX 3a0aU, OCHOEHbLE UOEL, 3auemy/sKsameny
QIIro (ReOPUMMULECKUX Jedxcamue 8 0CHO8e COBPEMEHHBIX A3bIKOG
PUTMUYCCKUX | pewenui,
U POTPAMMEBIX | npozpamiozo NPOCPAMMUPOBANUSL U OCHOBHbIE
peteHyii B obecnevenus st cocmasnsiouue CO8PEMeHHO20 A3bIKA
auanu3za, npocpammuposanus C++; mexnonoauu
obnacTh PAcno3Hasanust u PaspabomKu npOSPAMMHOZ0 0becneyenus
CHCTCMHOTO 1 oopabomku (cmpykmypHoe, MOOYIbHOe U 0ObEKMHO-
HpUKJIaZAHOTO unopmayuu OPUEHMUPOBAHHOE NPOSPAMMUPOSAHUE) U
IpoOrpaMMHOIo CNOCOObL UX BLIPAICEHUSL 8 SI3bIKE
obecrniedeHus npoepammuposanus. C++; ocHoshbie 6Ubl
CIPYKMYP OAHHBIX U MEMOObl UX
aghghexmueroll pearuzayuu.
1IK-2.2. Ymeem Ymemos pazpadbamvieamo u omaasxcusamo Ilpaxmuueckas
paspabameiéamb u npocpamMmbl CpeoHell CIOHCHOCMU C paboma
NPUMEHSMb




1IK-2.3. Umeem
npakxmuyeckue
HaBbIKU
paspabomku
NPOCPAMMHO2O
obecneuenus 0
aunanusa,
PACNO3HABAHUAL U
obpabomxu
ungopmayuu

Braoemw cospemennvimu
UHMEZPUPOBAHHBIMU Cpedamu pa3padomKu
npOPamMm, HABLIKAMU Peaiu3ayul,
Mecmupo8anus i OMaAdOKu NPOSPaAMMHBIX
cucmem cpeoHel ClLoACHOCTU.

Ipaxmuueckaa
paboma

3. CTpyKTypa u coJepKaHue TUCUUIINHBI

3.1. TpyaoeMKOCTb JUCHUNJIMHBI

Cemectp 3
Ounas popma 00yueHus
Oo0masi Tpy10eMKOCTh 4 3ET
YacoB no yueOHOMY ILIAHY 144
B TOM YHCJIe
ayIMTOPHBIE 3aHATUS (KOHTAKTHasi padoTa): 97
- 3aHSITHS JeKIHNOHHOTO THUIA 32
- 3aHSITHSI CEMHHAPCKOr0 THIA 32
- 3aHATHUS J1a00PATOPHOI0 THIIA 32
- Tekymuii KouTpoJb (KCP) 1
caMoCTOsITeJIbHasl padoTa 47
IIpoMe:kyTOUHAsI aTTeCTALUSA — 3a4eT

Cemectp 4
Ounas popma 00yueHus
Oo0masi Tpy10eMKOCTh 53ET
YacoB no yueOHOMY ILIAHY 180
B TOM YHCJe
ayIMTOPHBIE 3aHATUS (KOHTAKTHasi padoTa): 98
- 3aHSITHS JeKIHNOHHOTO THUIA 32
- 3aHSITHS] CEMHHAPCKOr0 THIA 32
- 3aHATHUS J1a00PATOPHOI0 THIIA 32
- Tekymuii kKouTpoJb (KCP) )
caMoCTOsITeJIbHasl padoTa 46
IIpoMe:kyTOUHAsI aTTeCTALUSA — IK3aMeH 36




3.2. ConeprxxkaHue QM CHUANINHbBI

B tom uncne
KonTakTHas paGota (paGora Bo 8
B3aMMO/IeiiCTBMH ¢ MpenoaaBaTesieM), \§ -
yacel. U3 HuX 2 é
HanvenoBaHne U KpaTKoe cofep:kaHue pa3aeoB H TeEM Beero E 5
JAMCHHUILIMHBI (uachi) . o 2 §
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Cemectp 3
Beenenne B npeamet. CTpyKTypa U coepkaHue Kypca. 13 ) ) 1
Jlureparypa.
CTpYKTYpBI ACUCTBYSI M CTPYKTYPBI JaHHBIX 66 16 16 16 48 18
JlnHamuueckue CTPYKTYpHI U TIpeacTaBieHrne Ha OBM 64 14 16 16 46 18
CIIO’)KHBIX MaTEMAaTHICCKUX MOJETICH
Texymmii koaTpob (KCP) 1 1
[IpoMexyTOUHas aTTeCTalns — 3a4eT
HWtoro 144 32 32 32 97 47
Cemectp 4
Opranu3anus 10CTyna N0 UMEHU 48 10 10 10 30 18
[IpobnemHoe s13bIKOBOE 0OeCIeYeHUE 48 10 10 10 30 18
AproMaruszanus ynpasneHus OBM u onepanuoHHbie 46 12 12 12 36 10
CHCTEMEI
Texyuwmii kouTpois (KCP) 2 2
[IpomexyTouHast aTTecTalys — 3K3aMeH 36
Hroro 180 32 32 32 98 46

[IpakTrueckue 3aHsTUs (7abopaTOopHBIE PabOTHI) OPraHU3YIOTCS, B TOM 4HCIe B (opme
NPaKTUYECKON IMOATOTOBKH, KOTOpas MpPEAyCMAaTPHBAET y4acTHE OOYYAIONIMXCS B BBIOJHECHUH
OTIENFHBIX 3JIEMEHTOB Pa0OT, CBSI3aHHBIX C OyIyIIel MpohecCHOHATLHON IESTEIbHOCTEHIO.

[TpakTudeckas MOATOTOBKA MpPEAyCMaTpPHUBACT: Pa3paOOTKy M OTIAAKy HporpamMM cCpenHei
CIIO)KHOCTH C HCIIONIb30BAHMEM S3bIKa mporpammupoBaHus C++ HU TEXHOIOTUH OOBEKTHO-
OPUEHTUPOBAHHOTO MPOrPAaMMHUPOBAHUS, OCBOECHHE HWHCTPYMEHTOB pPa3pabOTKU MPOrpPaMMHOTO
oOecrieyeHns, TaKUX Kak CcHCTeMa KOHTpoisi Bepcuil Git u  ¢(poiiMBOpK st pa3paboOTKH
aBToMaTuyeckux TectoB Google Test.

Ha mpoBenenne mpakTudeckux 3aHATHH (J1abOpaTOpHBIX padoT) B GopMe IPaKTUYECKOU
IIOATOTOBKH OTBOIUTCA 64 Jaca.

[IpakTryeckast MOArOTOBKA HANpaBjcHa Ha (POPMUPOBAHKE U Pa3BUTHE:

- TPAaKTHYECKMX HABBIKOB B CcOOTBeTcTBUU ¢ mpodmiem OIl: pa3zpaborka, oTiagka, MpoBepka
paborocmocoOHOCTH, MOAUUKALUS TpOrpaMMHOr0o  oOecredYeHus Ha OCHOBE  aHallu3a
MaTEeMATHYECKUX MOJeJIed pPA3IMYHBIX €CTeCTBEHHOHAYYHBIX, WH()OPMAIMOHHBIX MPOIIECCOB;
pa3paboTKa TEXHUYECKOH TOKYMEHTALMH 110 IIPOrpaMMHOMY 00eCTieueHHIO;

- komneteHuui - [IK-2: Ciocoben k pazpaboTke U MPUMEHEHUIO AITOPUTMUYECKUX U MPOTPAMMHBIX
pemieHuit B 00JIaCTH CHUCTEMHOTO M TpuKiIamHoro mporpammuoro obecrneuenus (I1K-2.3: Mmeer
MPAKTUYECKHE HaBBIKM Pa3pabOTKH MPOrpaMMHOro oOecredeHus AJis aHajdu3a, pacro3HaBaHUS U
00paboTku uHpOpPMAITUN).

Tekymuii KOHTPOJb YCIIEBAEMOCTH peanu3yercs B (opmMax ONPOCOB Ha 3aHATHIX
CEMHUHAPCKOT0 TUTIA, TAOOPATOPHOTO THUTIA.
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Ha mnpakTHdyecknx 3aHATHSAX CTYACHTBHI MOJ PYKOBOJICTBOM IIPEIOAABATENs TMPAKTHKU
pa3duparoT JIGKLMOHHBIM MaTepuall, MOCTAaHOBKH JIAOOPATOPHBIX pabOT, peIIaloT 3aaud 10 TeMaM
Kypca (3agaun yka3anbl B @OC B onrcaHuu K JJaOOpaTOPHBIM).

[IpomesxyTouHas aTTecTanus NPOXOAUT B TPAIUIIMOHHBIX (hopMax (3adeT, SK3aMeH ).

4. YueOHO-MeTOAUYECKOE O0eceYeHrne CAMOCTOSITeIbHON PadoThI 00y4alIMXCS
CamocrosTenbHast paboTa CTyACHTOB MOIpa3esieTcsl Ha CIeAYIOUE KaTeTOPUHU:

— H3yuenune yueOHOI uTEepaTyphl (CM. IepedeHb 00pa30BaTeIbHBIX MAaTEPUAJIOB).
— BrinonHenue 1abopaTopHBIX paboT Ha CIEIYIOIINE TEMBI:

e Jlabopatopnas pabora 1. CTpyKkTypa XpaHEeHHS MHOXECTB.

e Jlabopatopnas pabora 2. CTpyKTYpbl XpaHEHHUS] MaTPHULL CIIEUAIBHOTO BUA.

e JlabopatopHas pabota 3. Beruncnenue apudMeTUIECKUX BBIPAKCHHM.

e JlabopatopHas padora 4. O6cmyxuBanue mpoieccopom IBM odepenu 3amaHuid.

e JlabopatopHas padora 5. CucremMa /1t apu(pMETHIECKUX NSUCTBUI HaJ MOJTMHOMAMHU.

e JlaGopatopnas pabora 6. PenaktupoBaHue TEKCTOB.

e Jlabopatopnas padora 7. CTpyKTYpbl XpaHEHUS] TEOMETPUUECKUX OOBEKTOB.

e Jlabopatopnas pabora 8. CpaBHUTENIbHAS XapaKTEPUCTHKA CIIOCOOOB OpraHHU3aluu

TalJIuII.
OO6pa3zoBaTenbHBIE MAaTEPUATIBI JIJISI CAMOCTOATEILHON PabOThI CTYICHTOB:
e bapemmesa U.B., MeepoB W.b., Csicoe A.B., IllecrakoBa H.B. JlaboparopHsbrit

MpakTUKYM (TI0 TIporpamme "AJTOPUTMBI U CTPYKTYPHI TaHHBIX") Y4eOHO-METOIUIECKOE

rmocodue. http://www.unn.ru/books/met files/Pract ADS.pdf

e Texnomapk Mail.ru  Group. Kypc "AJaroputmMbl U CTPYKTYpPHl  JaHHBIX'.

http://www.intuit.ru/studies/courses/3496/738/info

o CemxBuk P. Kypc "Anropurmel Ha C++".

http://www.intuit.ru/studies/courses/12181/1174/info

o AunekceeB B., TamanoB B. Kypc "CTpykTypsl [OaHHBIX W MOJEIU BBIYUCICHUN".

http://www.intuit.ru/studies/courses/100/100/info

e Meyer B. Kypc "HHcTpyMeHTBHl, aIropuTt™Mbl M  CTPYKTYpbl  JAaHHBIX'.

http://www.intuit.ru/studies/courses/683/539/info

Taxxe 11 oOecreueHus: CaMOCTOSITETFHOM PabOThl 0OYYAIOIINUXCS HCIIONB3YIOTCS dJICKTPOHHBIC

Kypchl (AJrOpUTMBI U CTPYKTYpBHl JAaHHBIX https://e-learning.unn.ru/enrol/index.php?id=1617,

ANTOPUTMBI WU CTPYKTYphl AaHHBIX 2  https://e-learning.unn.ru/enrol/index.php?id=1618),



http://www.unn.ru/books/met_files/Pract_ADS.pdf
http://www.intuit.ru/studies/courses/3496/738/info
http://www.intuit.ru/studies/courses/12181/1174/info
http://www.intuit.ru/studies/courses/100/100/info
http://www.intuit.ru/studies/courses/683/539/info
https://e-learning.unn.ru/enrol/index.php?id=1617
https://e-learning.unn.ru/enrol/index.php?id=1618

co3faHHbIe B cucteme ajekTpoHHoro obOydenuss HHI'Y - https://e-learning.unn.ru/, m B cucreme

OTKPBITBIX OHJaiH-KypcoB - MOOC - https://mooc.unn.ru/ (AJITOPUTMBI: TEOPHUs U MPAKTUKA.

CtpykTypsl gaHHBIX. https://stepik.org/course/1547/ ).

KOHTpOHBHbIe BOIIPOCBI W 3adaHusA JId MPOBCACHUA TCKYHICITO KOHTPOJIA U HpOMG)I(yTO‘IHOﬁ
aTTCCTAllUU 110 UTOraM OCBOCHHUA NUCHUILIMHBI IPUBCACHBI B I1. 5.2.

5. ®oHa OLEeHOYHBIX CPEACTB ISl IPOMEKYTOUHOM aTTEeCTALMH MO TUCHUILINHE (MOTYJIIO),
BKJIIOYAIOIHH:

5.1.0nucanue mKaj OLICHUBaHUSA pe3yjbTaTOB Oﬁy‘leﬂﬂﬂ no JTMCIMIIJINHE

Yposenb IIkaja oueHuBaHusA ¢POPMUPOBAHHOCTH KOMIIETEHIUI
chopMupoBaH
HOCTH HEYJIOBJIETBO | YIOBJIETBOPH
II0XO0 XOpo1Io OYeHb X0POIIo OTJIMYHO NPEeBOCXO0AHO
KOMHeTeHHHﬁ pPUTEJIBbHO TEeJIbHO
(MHAMKaTOpa
OCTH:KEHHUSI
n N He 3auteno 3auTeHo
KOMIIeTeHIHii)
OrcyTcTBUE
3HAHUU
YpoBeHb YpoBeHb
TEOPETUIECKO . N
YpoBeHb MuHuManeHO | 3HaHUH B 3HAHUU B YpoBeHb
ro Marepuaa. N N N
3HAHUU HIDKE | JOMYCTUMBIH oOneme, obbeme, 3HaHUH B YpoBeHb
MUHUMaJIb- OBEHb COOTBETCTBYIO COOTBETCTBYIO o0beme 3HaHUU B
Heso3moxxHOC yp N Yot yIott i
Th OLCHNTS HBIX 3HaHHH. €M mporpamme €M MporpaMme COOTBETCTBYIO | 0OBEMe,
3HaHus TOHOTY TpeOOBaHUH. Jomyuieno MIOJTOTOBKH. MOJATOTOBKH. emM IPEBBIILIAIOIIE
— Nmenu mecto | MHOTO Jomyuieno JonymieHo TporpaMme M IporpamMmmy
rpyObie HerpyObIX HECKOJIBKO HECKOJIBKO HOATOTOBKH, TTOITOTOBKH.
BCIIEJICTBUE
oTKa3a OIIHOKH. OIIHOKH. HerpyobIx HECYILECTBEHH 0e3 oImuooK.
omKnboK BIX OIIHOOK
o0ydaroreroc
s1 OT OTBETa
[Iponemoncrpu IIponemonc
IIponemonctp P P P P
poBaHbI Bce IIponemoncTpu | MpoBaHbI Bce
OtcyTcrBUe HPOBAHbI IIponemoncTp
IIpu pemenun OCHOBHBIE pOBaHbI Bce OCHOBHBIC
MUHHMaJb- OCHOBHBIE UPOBaHBI BCEe
o CTAaHAAPTHBIX YMCEHHUA. OCHOBHBIC yMEHus,
HBIX YMCHUIA. YMEHHUSL. OCHOBHBIE
3a/1a9 He Pemens! Bce yMEHHUSL. pelIeHbI Bce
HeBo3zmox- Pemenst YMEHUS,
MPOJAEMOHCTP OCHOBHBIC Pemrensl Bce OCHOBHBIC
HOCTh TUIIOBBIE pelLlIeHbI Bce
HPOBaHbI 3aja4u ¢ OCHOBHBIE 3a/1a49u ¢
OIICHUTH 3aJa4u ¢ OCHOBHBIE
OCHOBHBIE HETrpyOBIMH 3a/a4u. OTJCTHHBIMU
Ymenus HaJlMuue HerpyObIMU 3a7a4H.
o YMEHHUSL. OLIMOKaMH. Brimonuenst Bce | HecyuiecT-
YMEHUH OIIUOKAMH. Berimonsens
BeimoniHeHBI Bee | 3aaHus, B BEHHBIM
BCJICJICTBUE BrimonHeHBI BCC 3aJIaHUS,
Hmenn mecto 3aJaHus, B MOJTHOM Helo4yeTaMH,
OTKa3a BCE 3aJlaHus, B IIOJIHOM
rpy651e TI0JIHOM 00BeMe, HO BBIITIOJIHEHBI
oOyuarolero- HO HE B obbeme 6e3
OIIMOKH. o0beme, HO HEKOTOpBIE C BCE 3aJaHUS B
¢Sl OT OTBETA MIOJTHOM HEJI0YETOB
HEKOTOpBIC C HE/I0YETaMHU. MOJTHOM
obObeme.
HeloYeTaMHu. o0BeMme.
OtcyTcrBUe IIpu pemenun | Mmeercs IIponemoHcT- IIponemonctpu | Ilpogemonctp | IIpogemonctp
BJIaJICHUS CTaHAAPTHBIX | MHUHHAMAIBHBI | PUPOBAHEI pOBaHbBI HPOBaHbI HPOBaH
u MaTepHaIOM. 3a7a4 He i Habop 6a3oBble 0a3oBbIe HaBBIKY NIPH TBOPYECKHUH
aBBIKU
HeBo3MOXXHOC | IPOAEMOHCTP | HAaBBIKOB JJIs HaBBIKU TIPH HABBIKHU TIPH peleHun TMOJIXOM K
Tb OLICHUTH HPOBaHbI pereHus peleHun peLeHnu HeCTaHIapTH PpELICHUIO
HaIINYue 0a3oBbIC CTaHJAPTHBIX | CTaHIAPTHBIX CTaHAAPTHBIX BIX 33124 0e3 HECTaH/IapTH



https://e-learning.unn.ru/,
https://mooc.unn.ru/
https://stepik.org/course/1547/

HaBBIKOB HaBBIKU. 3a7a4 C 3ajJa4 C 3a71ay 0e3 OIINOOK 1 BIX 3aJ1a4.
BCJIICACTBUC HCKOTOPLIMU HEKOTOPBIMU OIIHOOK K HEI04YCTOB.
OTKa3a Nwmenn MeCTO | gepoueramu. HeJoYeTaMu HEIOYETOB.
obyuatomeroc | IPyobie
s1 OT OTBETA OmmMOKH.
IIIxaja OneHKH NPHU NMPOMEKYTOYHOM aTTeCTALUH
OueHka YpoBeHb NOATOTOBKH
Bce xoMrreTeHIIMY (4aCTH KOMITETEHITNH ), Ha OPMHUPOBAHNE KOTOPBIX
IIpeBocxoaHO HaIpaBJIeHa TUCIHIUINHA, C(OpMHUPOBAHEI HA YPOBHE HE HIDKE
«IPEBOCXOIHO
Bce xommereHImu (YacTH KOMIIETEHIMK), HAa (OPMHPOBAHUEC KOTOPBIX
OTiim4HO HaIpaBJieHa JUCHUILUINHA, CPOPMHUPOBAHBI HA YPOBHE HE HIKE «OTIIHYHOY,

3a4TCHO

Inpu 3TOM XOTA OBl OJHa KOMIICTCHIHA C(l)OpMI/IpOBaHa Ha YpPOBHC
«OTJIMYIHO

O4eHb XOpoIIo

Bce xommnereHmuu (4acTH KOMIIETEHIMN), Ha (OPMHpPOBAHHE KOTOPBIX
HarpasjeHa AWUCIMIUIMHA, CHOPMHUPOBAHbI HAa YPOBHE HE HMKE «OYCHb
XOPOILIOY», MIPX 3TOM XOTs Obl OJIHA KOMIETEHIIUs ChOPMHUPOBAHA HA YPOBHE
«OYeHb XOPOLIO»

Xoporo

Bce kommereHIMu (YacTH KOMIETEHIWH), Ha (GOpMHpOBaHUE KOTOPBIX
HarpasjeHa JUCLUIUIMHA, CPOPMUPOBAHBI HA YPOBHE HE HHXKE «XOPOILOY,
Opd 3TOM XOTS Obl OJHa KOMIIETCHIMsSI CPOPMUpOBaHA Ha YPOBHE
«XOpOIIOY

Y 10BIETBOPUTEIIBHO

Bce xomnereHumu (4acTH KOMIIETEHIMH), Ha (OpMHpPOBaHHE KOTOPBIX
HanpasjeHa JAWCUMIUIMHA, C(OPMUPOBaHBl HAa ypOBHE HE HHXKE
«Y/IOBJIETBOPHUTEIILHO», TMpPH O3TOM XOTS OBl OJHA KOMIIETEHIIMS
c(opMHUpOBaHa Ha YPOBHE «YAOBJIECTBOPUTEIHEHO

HC 3a4TCHO

HeynosnerBopurensHO

Xors OBl OmHA  KOMIICTCHIUS  CQOpPMHpPOBaHA  HAa  YpOBHE
«HEYIIOBIICTBOPUTEIBHO», HU OJJHA M3 KOMIICTCHIUI HEe cpopMupoBaHa Ha
YPOBHE IJIOXO»

IInoxo

Xots ObI 0OZIHa KOMITETECHIHS C(OPMHIPOBAaHA Ha YPOBHE «ILIOXO0»

5.2.TunoBble KOHTPOJIbHbBIE 32JaHUSI WU HHbIE MAaTEPHAJIbI, HEOOXOUMbIE [IJIsl OLEHKH
Pe3yJabTaToOB 00y4YeHusI

5.2.1

KOHTpOJ’lebIe BOITPOCHI

KoHTpoJibHBIE BONIPOCHI K 3a4ETy

680NpPOChl Koo ¢popmupyemoii komnemenyuu
1. IlpoGnema roKa3aTenbCTBA MPABUIILHOCTH IIPOTPaMM. [K-2
2. CriocoObl CHUYKEHUS CJIOXKHOCTH IIPOTPAMMHOTO 00ECIICUCHHS. IIK-2
3. PexypcuBHOE onMcaHUE BEIYHUCIUTEFHOTO POIIECca U CTPYKTYPhI JaHHBIX. [K-2
4. CTpyKTypHBl JaHHBIX U MaTeMaTHYECKUE CTPYKTYPBHIL. IIK-2
5. IlepeMeHHBIE CTPYKTYPBI H CXEMBI CTPYKTYPBHI. [K-2
6. IToHATHE 3K3EMIUIPA, CXEMBI CTPYKTYPBI. [K-2
7. JIuneiiHbie CTPYKTYpPbI JaHHbIX. IIK-2
8. CtpykTypa MamuHHOK maMaTi. Bektop mamsTi kak o0pa3 THHEHHON IIK-2
CTPYKTYPBHI.

9. luHaMHUYeCKHE CTPYKTYPBHIL. IK-2
10. CTpyKTypbl XpaHEHHS AMHAMUUYECKUX CTPYKTYp THUIIA CTEK. TIK-2
11. CTpyKTypbl XpaHEHHS AMHAMUUECKUX CTPYKTYp TUIA OUEPEb. TIK-2
12. CpaBHEeHHE CTPYKTYP XpaHCHUS TMHEHHBIX U JUHAMHUYECKAX CTPYKTYP. IIK-2




13. CraTnueckoe ¥ TMHAMUYECKOE pacrpeeiicHUue MaMsITH.

I1K-2

14. YupapneHne maMsThIO IyTeM MEPENakoBKH CTPYKTYP XPAHCHHS. [K-2
15. CtpykTypa XpaHEeHHUsI HECKOJILKUX CTEKOB B OOIIEH MaMsITH. IIK-2
16. Posnb runoTe3 o pocTe CTpyKTyp IpH pa3paboTKe CUCTEM yIpaBIICHUS IIK-2
MaMATBIO ITyTEM MEPETIaKOBKH.

17. Ouenka napamMeTpoB MOJIECIIH B XO/I€ BBIIIOJIHEHHS IPOrpaMM (aarTarus). IIK-2
18. JIuHelHbI# CIHCOK. [K-2
19. Cioco0s! peanu3aiy CIICKOB Ha A3BIKaX BEICOKOTO YPOBHS. IIK-2
20. YnpaBneHre cBOOOTHOM MaMATBIO MTPH UCIIOJIE30BAHUN CIETUICHUS. I1K-2
21. Peasnzanus cTpyKTypbl XpaHEHHUS] HECKOJIBKUX CTEKOB C MCIOJIb30BAHUEM TIK-2
CIIMCKOB Ha SI3bIKE BBICOKOT'O YPOBHSL.

22. CpaBHEHHE HENPEPHIBHON U CIIHCKOBOM CTPYKTYP XpaHEHHUS. TIK-2
23. JluHaMudeckoe pacrpenesenne namsaTe B s3bike C/C++ (BblAeneHne u IIK-2
OCBOOOXKICHHE TTaMSTH).

24. Peanu3anusi cTeka ¢ UCTIOJIb30BaHUEM TUHAMUYIECKH pacIpenensieMon IIK-2
TTAMSTH.

25. [Ipumep UCHONB30BaHUS CTEKOB: ITOpa3psiAHasl COPTUPOBKA. TIK-2
26. [Ipumep UCHONB30BaHMSI CTEKOB: ITpeoOpa3oBaHe apupMeTHIECKUX IIK-2
BBIPXXECHUH B ITOJILCKYIO (JOPMY 3aIHCH.

27. PazpaboTka o011ero npeAcTaBIeHuUs JIMHEHHOTO CIIUCKA ISl 00eCcTIeueHUs I1K-2
CIFICKOBOM CTPYKTYPHI XpaHEHHS.

28. O61mas XxapakTepUCTHKA CTAHAAPTHOW OMOIMOTEKH I11a0JIOHOB. IIK-2
29. Cucrema Ju1s apu(h)METHUECKUX JICHCTBHI HaJl TOJTMHOMAaMH (TIpeJcTaBlICHHE [K-2
MOJIMHOMOB, YIPABJICHHE MaMSTHIO, BEIITOJHEHUE ONEPaLi).

30. IIpexcraBiaeHue MHOTOWICHOB OT HECKOJIBKUX IepeMeHHBIX. M ckirouenne [K-2
XpaHEeHHs MOHOMOBC HYJIEBBIMH KO3 (GHUILIMEHTaMH.

31. Cxema HacIeIOBaHU [IPOTPaMM TSI 00ECTIEUCHUS CTPYKTYPhI XpaHCHUS IIK-2
TTOTMHOMOB.

32. Peanmuzanust mporpamMm st o0ecTiedeHus pabOoThI ¢ TMHEHHBIM ITUKITHYECKUM IIK-2
CIIMCKOM.

33. Crpykrypa Kiiacca ajs npeacTtaBieHus Ha O9BM moinHOMOB OT HECKOJIBKUX [K-2
NIepEeMEHHBIX.

34. ANTopuTM CIIOKEHUS MHOTOWICHOB OT HECKOJIBKUX TTEPEMEHHBIX. IIK-2
35. TIpencraBieHUE TEKCTA CBA3HBIM CIIHCKOM. IIK-2
36. Oneparopsl 00bEIUHEHUS CIIMCKOB M PACWICHEHHUS CIIHCKA. IIK-2
37. Anroput™ 00X0/1a HEPapXHUUECKOTO CIIHCKA. IIK-2
38. KonupoBaHue crnucka. [K-2
39. Cbopka mycopa. TK-2
40. TTnexcs! Kak IpeACcTaBICHNE PUCYHKOB, COCTOAIINX M3 TOUEK U I1K-2
COCIMHSIONTNX MX OTPE3KOB.

41. AnroputM 00X0/1a IJIeKCa. IIK-2
42. AIroput™M BCTaBKH JIUHUH. I1K-2
43. TInekc, Kak NpenCcTaBiICHUE apUPMETHIECKOTO BBIPAXKCHUSI. IIK-2
44. Opranuszauus nocryna no uMmenu. Tadauupl. [Tonck no kirouy (mIpocMoTp u IIK-2
JIBOUYHBIH ITOUCK).

45. YnopsimoueHHbIE TaOIUIBI. AJTOPUTM COPTHUPOBKH BKIIFOUCHUEM. IIK-2
46. YniopsimoueHHBIE TaOIUIBI. AJITOPUTM COPTHUPOBKH CITHSTHACM. IIK-2
47. Ilpencrasnenne TabIMI ¢ UCIOIB30BAaHUEM JICPEBHEB ITOKCKA. [K-2
48. JlepeBbs norcka. AlNropuTMbl 00Xoa. IK-2
49. JlepeBbst moucKa. ANTOPUTMBI IOMCKA U BCTaBKHU. IK-2
50. JlepeBbsi IOMCKA. AJITOPUTM yIAICHHSL. IIK-2
51. CbaaHCHpOBaHHBIE U WCATHHO cOATaHCHPOBAHHBIE IEPEBbs MTOUCKA. IIK-2

OO6mas cxema OaTaHCHPOBKH TPH BCTaBKE.
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52. TabauIbl ¢ BEIYUCIMMBIM BXOJIOM. 3aITUCh ¥ MIOUCK TIPH MEPETIOTHEHUN
(cTi0c06 OTKPBITOTO MEPEMEITUBAHN).

I1K-2

53. Onpenenenre GopMaIbHOTO S3BIKA.

I1K-2

54. BH®-dpopma 3aganust rpaMMaTHKK (OPMAJILHOTO SI3bIKA.

IIK-2

55. Hpe[lCTaBJleHI/Ie I'paMMAaTHK ¢ TOMOUIBIO CUHTAKCUYCCKUX AUarpamMm.
HOpO)K[[eHI/Ie SA3BIKOBBIX HETIOYUCK B PE3YJIbTATC o6xo,ua JAuarpamMm.

IIK-2

56. KoHTeKCTHO-CBOOOTHBIE TPAMMATHKH (TEPMHUHAJIB 1 HETEPMUHAIIBI, IPaBUIIA
BBIBOJIA).

I1K-2

57. Pacnio3HaBaHue onepaTopoB GOpMaIbHOTO S3bIKA.

I1K-2

58. IlpumMep omucaHus TPAMMATHKH SI3bIKa apU(METHISCKUX BBIPAKEHUH.

I1K-2

59. IIpoxoxaeHue 3a1a4u B CpeJie ONEepaliMOHHON CUCTEMBI.

IIK-2

60. ITonstue npepriBanus. [IpuBUIETUPOBAHHBIN PEKUM.

IIK-2

61. Knaccuduxarnust mpepbiBaHUH.

I1K-2

62. CoBMmemieHne pabOTHl yCTPOUCTB U MHOTOIIPOTPAMMHBIA PEXKHM.

I1K-2

63. TlonsaTue mporecca U pecypcea B ONeparMoHHON cucteme. J{ecKpunTopsI.

I1K-2

64. IonsTust cocTosiHUA onepaunonHoi cucremsl. I'pad "mpouecc-pecype".

IIK-2

65. MO,HGJ'II) ynpaBjeHusA rpoueccaMu u pecypcamMmu B OHepaHHOHHOﬁ CHCTEMEC B
(bopMe ACUHXPOHHOI'0 KOHEYHOI'O aBTOMArta.

IIK-2

KoHTpoJibHBIE BONIPOCHI K IK3aMeHY

Bompoc

Kon

KOMIICTCHIINH

(coenacrno PII]])

[TonsATHE SK3EMIUISIPA, CXEMBI CTPYKTYPBHI.

I1K-2

Crioco0b1 peann3aliii CIICKOB Ha S3bIKaX BEICOKOTO YPOBHSL.

I1K-2

JIuHeWHbIe CTPYKTYPhI AaHHBIX

I1K-2

Ympasiienue cB0OOOHON MAMSITBIO MPH UCTIOIH30BAHUH CIICTIIICHHSI.

I1K-2

IEISINIES

Crpykrypa xpaneHuss MmHOxectB. Kmacc TBitField — omepamum mnpucBanBaHmus,
HO6I/ITOBOFO ymMHoOxeHus1 Y, moburoBoro cioxxenus MJIW, oTpuiianus, meperpy3ka BEIBOIA

I1K-2

6. Peammzammsa CTpyKTypbl XpaHEHHS HECKOJIBKHX CTEKOB C HCIIOJIB30BAaHHEM CIFCKOB Ha
SI3BIKE BHICOKOTO YPOBHSIL.

I1K-2

7.  CrpykTypsl XpaHeHMs AJisi MaTpul cnenuanbHoro Buga. Kimace TVector — KOHCTpYKTOP
KOIMPOBAHUS, ONIEPALS CIIOKESHHUS

IK-2

8. CpaBHeHHE HEMPEPHIBHON U CIUCKOBOM CTPYKTYP XpaHEHHUS.

IK-2

9.  CrpykTypa XpaHeHust MHOXKeCTB. Peanmsanus xnacca TSet ¢ ucnonp30BaHuEeM 1a0JIOHOB

IK-2

10. Peanmauns{ CTCKa C UCII0JIb30BaAaHUCM TUHAMHWYCCKHU pacnpez{enﬂeMoﬁ IIaMsATH.

IK-2

11. CrpyxkTypa XpaHeHus MHOxecTB. Peannsanus kmacca TSet uepe3 HacienmoBaHHE Kiacca
TBitField

IK-2

12. Tlpumep WHCHOIB30BaHMS CTEKOB: IpeoOpa3oBaHUE apH(METHUECKHX BBIPAKECHUH B
NIOJIbCKYIO (POPMY 3aIucy.

IK-2

13.  CtpykTypsl XpaHeHHs i1 MaTpul] cnenuansHoro Bujga. Kimacec TVector — KOHCTpYKTOp
KOIMPOBAHUS, OTIEPALS CIIOKESHHUS

IK-2

14. Pas3paborka 00IIEro MmpeacTaBICHHS JIMHCHHOTO CIUCKA Uil OOCCIICYCHHUS CIUCKOBOMN
CTPYKTYpbI XpaHeHust. Opranusauus XpaHeHusl B CIUCKaX 3HAUE€HUH pa3HOro TUMNa

IK-2

15. CrpyKTypsl XpaHeHHs Ui MaTpul] cnennanbHoro Buaa. Kimacc TMatrix — KOHCTpyKTOp
KOIIUPOBAHUSI, OTIEPALIHs CIIOKEHHSI

I1K-2

16. Pa3paboTka 00IIero mpencTaBiICHHUS JTHHEWHOTO CIHCKA IS O0eCTeueHHUs] CIMCKOBOW
CTPYKTYpbI XpaHeHust. [[poeKTHpOBaHUE CTPYKTYPBI CIIUCKA, CTPYKTYPa HACJIEIOBAHUS KIIACCOB

I1K-2

17. CTpyKTypsl XpaHEHHS Ui MATpPHIl CIeNHAIBHOTO BHAa. Pa3paboTka MIIOTHOH
(HenpepbIBHOM) CTPYKTYPbI XpaHEHHsI BEPXHUX TPEYTOJbHBIX MATPHIL.

I1K-2

18. Pa3zpaboTka 00Iero mpencTaBiICHHS JTHHEWHOTO CHHCKA IS O0eCTeueHHUs] CIMCKOBOW
CTPYKTYpbI XpaHeHust. HaBuranus no coucky (MrepaTtop)

I1K-2

19. CrpykTypsl XpaHEHHS [UII MaTPHIl CHENHATBHOTO BHAA. Pa3paboTka CTPYKTYpHI
XpaHeHHsl MaTPHUI[ KaK HA0Opa BEKTOPOB PA3HOM JIIMHBI

I1K-2

20. PaszpaboTka 00mIero MpencTaBiICHHUS JUHEWHOTO CHHMCKA IS OOeCTeueHUs] CIMCKOBOW
CTPYKTYpBI XpaHeHust. Onepaluy BCTABKU 3BCHBCB

I1K-2

21. Omnepauuu BCTaBKH 3BEHbEB

IK-2

22. Pa3paboTrka 00IIEro MpencTaBICHHS JIMHCHHOTO CIUCKA JUIi OOCCIICYCHHUS CIUCKOBOMN
CTPYKTYpbI XpaHeHust. Onepanuu yaajaeHus 3BeHbEB

IK-2




23. CrTpyKTypbl XpaHEHHs IHHAMHYECKUX CTPYKTYp THIa CTeK W ouepenb. Paspaborka IK-2
CTPYKTYPBI XpaHEHHUs CTeKa

24. Pa3paboTka 0OOIIEro MpencTaBlICHUS JHHCHHOTO CIUCKA Ui OOCCIEUYCHUS CIIUCKOBOU [K-2
CTPYKTYpHI XpaHeHus. Pa3paboTka Kiacca-nmepexoHuKa

25. CTpyKTypbl XpaHEHHs JHHAMHYECKUX CTPYKTYp THIa CTeK W ouepenb. Pa3paborka IK-2
CTPYKTYPBI XpaHCHHS OUEPEIH

26. Paspabotka 0OIIero mnpencTaBliCHUs JHHEHHOTO CIUCKA Ui OOCCIICUYCHUS CIUCKOBOU [IK-2
CTPYKTYpHI XpaHeHus. Pacmupenue Habopa onepaiuii co CuckoM (mpumep)

27. CTpyKTypbl XpaHEHHs IHUHAMHYECKUX CTPYKTYp THIa CTeK W ouepenb. Paspaborka IK-2
CTPYKTYPBI XpaHCHHS JICKa

28. Paspabotka 0OIIEro mnpencTaBliCHUs JHHCHHOTO CIUCKA Ui OOCCIICUYCHUS CIUCKOBOU [IK-2
CTPYKTYpHI XpaHeHus. Pa3paboTka AByHANPaBIEHHOTO CIIACKA.

29. CpaBHeHHE CTPYKTYp XpaHEHUs JIMHEHHBIX U THHAMHUYIECKUX CTPYKTYD. ITK-2
30. OOmas xapaKTepUCTHKa CTAaHAAPTHOH OMOIMOTEKH MIabJI0HOB. ITK-2
31. Crarnyeckoe U JUHAMHYECKOE paCIIpeIeIICHIE MaMSITH. ITK-2
32. TlpexncraBieHue MHOTOWICHOB OT HECKOJBKHX TepeMEHHBIX. VCKiIroueHne XpaHeHUs ITK-2
MOHOMOB C HYJIEBBIMH KO3 DUITUECHTAMH.

33. VYmpasieHre NaMsIThIO yTEM MEPEMaKOBKH CTPYKTYP XPaHCHHSL. ITK-2
34. Cxema HacJIeOBAHMsI MPOTPAMM JIJIsl 00eCTIeUeHHUs] CTPYKTYPhI XpaHSHHS TTOJIMHOMOB. ITK-2
35. CrpykTypa XpaHEHHS HECKOJbKHX CTEKOB B o0mield mamsta. CTpyKTypa IaMsTH, IK-2

HavyallbHOE pACIpEJe/iCHne, OLEHKa CBOOOJHOI NaMsTH, MepepacrnpeesieHne CBOOOIHON
HaMsTH

36. Peanuzanus nporpaMM aiist o0ecriedeHus paboThl C JIMHEHHBIM IUKJINISCKUM CTICKOM. ITK-2
37. Poab THNOTE3 O POCTE CTPYKTYpP MpH pa3paboTKe CHCTEM YIPaBJICHHS MaMSATBHIO ITyTeM ITK-2
nepenakoBKy. ' MIoTe3a 0 COXpaHeHNH JIOKATFHON TEHICHIIMU POCTa CTPYKTYP.

38. Crpykrypa Kkmacca i TpenctaBienus Ha OBM  TOTMHOMOB OT HECKOJBKHX IK-2
MIEPEMEHHBIX.

39. Ponb runotes o pocTe CTPYKTYp NpH pa3pabOTKe CHUCTEM YINpPAaBJICHUs MaMSTHIO ITyTeM IK-2
nepenakoBky. [IOHATHE CMEIIAHHON CTPATErMU pacpeIeICHUs CBOOOTHOM MaMSITH.

40. ANroputM™ Cl0K€HHsI MHOTOWIEHOB OT HECKOIBKUX MEPEMEHHBIX. IK-2
41. ApanTuBHas OLEHKAa MapaMEeTPOB MOJEIU B XOJI€ BBINOJIHEHHs INPOrpaMM (Ha Impumepe IK-2
CUCTEMBI YNPaBJICHUsI HECKOJIbKUMU CTEKaMM).

42. BpluucieHne 3HaYeHUs MOJIMHOMA MTPU 3aIaHHBIX 3HAYCHHSIX IEPEMEHHBIX. ITK-2
43. TloHsATHE JIUHEHHOTO CIIHCKA. ITK-2
44. BpluUCI€HHE YAaCTHBIX MPOU3BOJIHBIX TOJMHOMA OT HECKOJIBKUX MEPEMEHHBIX. ITK-2

5.2.2. TunoBble 3aganus 1Jisl OeHKH copMHPOBaHHOCTH KomneTeHmnu ITK-2
1) Jlabopamopnas paboma 1. Cmpykmypa XpaneHuss MHONCEeCma.

[lenp npakTuyeckoil paboThl — pa3paboTKa CTPYKTYpPBI JaHHBIX IS XpAaHEHHUS MHOXKECTB
C MCII0JIb30BaHUEM OUTOBBIX MOJIEH, @ TAKIKE OCBOEHUE TAKUX MHCTPYMEHTOB pa3padOTKU
IPOTPaMMHOT0 oOecrieueH s, Kak cuctemMa KOHTpostst Bepcuit Git u GppaiiMBOpK 1uist
pa3paboTku aBTromMatuueckux TectoB Google Test.

[epen BoImoaHEHNEM pabOTHI CTYAEHTHI TOTYYalOT JaHHBIA MPOEKT-11a0I0H,
COAEPKAIIMH CIEAYIOLIEE:

e lnTepdeiickl kaccoB OUTOBOrO Mot U MHOkecTBa (h-haiinbr)

e ['0TOBBIN HAOOP TECTOB [T KaXIO0TO U3 YKa3aHHBIX KJIACCOB

® HpHMep HCIOJIL30BaHUs Kjlacca OMTOBOTO IO M MHOXKECTBA AJig pCIICHUA 3aaa4un

MTOMCKA MPOCTBIX YHCEJI C TOMOIIBI0 anroputMa "Pemmero Dparochena”
BrinonHenue paboThI MPEANONIaracT pelieHne CIeIyONINX 3a1a4:

e Peanmsamus xinacca 6urosoro nons TBitField cornacuo 3amannomy untepdeiicy.

e Peanm3amus xinacca MHOkecTBa TSet coritacHo 3agaHHOMY HHTEpQEIiCy.
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e OOGecmneueHue pabOTOCTIOCOOHOCTH TECTOB U NMTPUMEPA MCTIOIb30BaAHUS.
e Peanuzanus HECKOIBKHUX MPOCTHIX TecTOB Ha 6aze Google Test.

o [lyOnmkanus UCXOMHBIX KOJIOB B TUYHOM perosutopuu Ha GitHub.

6. YueOHO-MeTOAUYecKOe U MH(OPMAITMOHHOE o0ecredeHne JUCIUTIIMHBI
a) OCHOBHas JUTEparypa:
e bapeimesa U.B., Meepo W.b., Cricoe A.B., IllecrakoBa H.B. JlaboparopHsiit

NPaKkTUKyM (110 mporpamme "AJNTOpUTMBI M CTPYKTYpPBI JaHHBIX") Y4eOHO-MeToAnYecKoe

noco6wue. http://www.unn.ru/books/met_files/Pract ADS.pdf

e Texnomapk Mail.ru Group. Kypc «ANropuTmsl U CTPYKTYPBI TAaHHBIX.

http://www.intuit.ru/studies/courses/3496/738/info

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:
e CemxBuk P. Kypc «Anroputmel Ha C++y.

http://www.intuit.ru/studies/courses/12181/1174/info

e AuekceeB B., Tananos B.Kypc «CTpyKTypbl JaHHBIX U MOJEIN BEIYUCICHUID.

http://www.intuit.ru/studies/courses/100/100/info

e Meyer B. Kypc «MHCTpyMEHTBI, aATOPUTMBI U CTPYKTYPbI JAHHBIX».

http://www.intuit.ru/studies/courses/683/539/info

B) mporpaMmmHoe obecriedenre 1 IHTepHeT-pecypchl (B COOTBETCTBHH C COACPKAHUEM TUCIIUITIIMHBI)

e B cucreme oTKpbITHIX OHNaNH-KypcoB - MOOC - https://mooc.unn.ru/ (AIropuTMBI: TEOPHUS

u npaktuka. CTpyKTypsl JaHHbIX. https://stepik.org/course/1547/ ).

7. MarepuajibHO-TeXHHUYeCKoOe o0ecneyeHne TUCHUIITIMHBI

[Tomemmenust mpeaCTaBIAIOT cOO0N ydeOHbIE ayIUTOPUU NJIsl MPOBEACHUS YUEOHBIX 3aHATHH,
MPEeIyCMOTPEHHBIX MPOrpaMMOM, OCHAIEHHbIE OOOpYJAOBAaHHEM W TEXHUYECKHMHU CpeICTBaMU
o0ydeHusl.

[TomereHust s caMOCTOSITEILHOM PabOThI 00yYaronuXcsi, OCHAIICHHBIC KOMITBIOTEPHON
TEXHUKOM C BO3MOXHOCTHIO TOJKIIOueHusi k cetu "MHTepHer", um oOecredeHbl OCTYIIOM B
AJICKTPOHHYIO HH(POPMaIIMOHHO-00pa3zoBarenbHyto cpexy HHIY.

[Tporpamma coctasieHa B coorBercTBuu ¢ TpedoBanusmu OC HHI'Y 01.03.02 [Ipuknannas
MaTeMaThKa U UHpOopMaTHKa.

ABTOpBI B.I1. I'eprens,
A.B. CricoeB
Peniensent
3aeayromuit kadenpoit MOCT P.I'. Ctponrun
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[Tporpamma o1o0peHa Ha 3aceJaHUU METOANYECKON KOMUCCHUM WHCTUTYTa HH(POPMAIIMOHHBIX
TEXHOJIOT U1, MaTeMaTHUKU U MEXaHUKU

ot 01.12.2021 rona, mpotokon Ne 2.
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