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1. IIeJIB, 3ala'i U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyquuﬂ mo AMCOMIIJIMHE

[{lempt0 OCBOEHUSI AMCIUIUIMHBI AJTOPUTMH3ANUAS W MPOTPAMMHUPOBAHHE
SBJIIETCSI 3HAKOMCTBO OOYYalOIMX C OCHOBHBIMH MPHUHITUIIAMH Pa3pabOTKH
QITOPUTMOB U WX MPOTPAMMHOHN peai3aiii Ha MPOIEAYPHBIX S3BIKaX BBHICOKOTO
YPOBHsI, TIPHOOPETEHNE HABBIKOB B pa3pabOTKe aOCTPAKTHBIX THIIOB JAaHHBIX U
AJITOPUTMOB JIJISI BBITIOJTHEHUS OTIepalliii HaJ HUMHU. B KauecTBe OCHOBHOTO sI3bIKA
BbIOpaH s3bIKk C++, TMOCKOJBbKY Ha HEM XOpPOIIO pPeau3yloTCsl OCHOBHBIE
CTPYKTYPHI JaHHBIX

3amayaMy AUCHUIUIMHBL SIBISIIOTCS: MPUOOPETEHHE 3HAHUM M yMEHUH B
pa3paboTKe aaropuTMOB PabOThI C TUIIOBBIMU CTPYKTYpaMHU JIaHHBIX, BIIAJICHUS
S3BIKOM TporpaMmmupoBanusi Cu++ B TakoW CTENEHH, 4TOObI peliaTh 3aJadu
o0paboTku 100X BHAOB HH(popManuu. OBIajeHUE CIOCO0aMU ONTUMHU3ALNU
IPOrpaMMHOTO KOJIa.

KoMnereHunu 1 MHIMKATOPhl, (POpMUpyEMBbIE Y 00yUaIOLIUXCS:

KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIIUN KOI[ 1 HAUMCHOBAHUC HHIAMWKATOpa

OIIK-4 - Crocoben nonumath | OIIK-4.2 - Bnaaeer HaBbIKaMU NPUMEHEHUS
NPHUHIAIEI ~ pa0OThl  COBPEMEHHBIX | IU(PPOBBIX TEXHOJIOTUN IS PEIICHUs 3ajad
WH(OOPMALIMOHHBIX ~ TEXHOJIOTUH U | MPOPECCUOHANBHON NEATEIBbHOCTH C YYETOM
UCIIONIb30BaTh WX IS PEHICHUS 3a7ad | OCHOBHBIX  TPeOOBaHMIA nHGOPMATMOHHON
npohecCHOHANBEHOM NesTENbHOCTH 0€e30macHOCTH

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByomme TUCHUIUIMHBL  (Moaynu), mnpaktuku, HUP, np.:
NudopmanmoHHbIe TEXHOJIOTHH

[locnenyromue nucuuniauHel (Monynu), npaktuku, HUP, np.: OcHoBbI
MH(OPMAIMOHHOU 0e30IacHOCTH, [Iporpammuoe oOecrieueHue U
pOrpaMMHUpPOBaHKE B MPOPECCUOHANBHONW JedaTebHOCTH, [Ipon3BoAcTBEeHHAs
MpakTUKa (Hay4yHO-UCCaeoBaTeNbekas padoTa), [loaroroBka Kk mporeaype 3aiuurhbl
Y 3aI1Ta BbITYCKHOM KBaTM(DPUKATMOHHON pabOThI

3. CTpyKTypa u coaepkaHue TUCUNIIIHHBI
3.1. CTpyKTypa IMCUHMILIHHBI
Jlnst ouHOM hopMbI 0O0yUCHUS

Bun yuebnoii paboThl Beero | Bcero | Cemectp
3E 4acoB 3
OBLLAS TPYJIOEMKOCTD JUCUUTITAHBI 3 108 108
KOHTAKTHAS PABOTA* _ 52 52
AVJIUTOPHAS PABOTA 1,44 52 52
Jlekun 0,22 8 8
[IpakTryeckue (CeMUHAPCKUE) 3aHATHS - -
JlaGopatopHbie paboThI 1,22 44 44




CAMOCTOSTEJIbHA Sl PABOTA OBYYAIOLLETOCA | 1,56 56 56
[IpopaboTka yueOHOTO MaTepHaia 0,56 20 20
KypcoBoii mpoeKT - - -
KypcoBas padota - - -
[ToaroroBka K mMpoOMEXyTOYHOM aTTeCTAllUN 1 36 36
[IpomexyToUHast aTTeCTalUs: 9
Jlns1 3a0uHOM (hopMBI OOYUEHUS
Bunx yuebnol paboThl Beero | Bcero | Cemectp
3E 4acoB 3
OBILAS TPYJIOEMKOCTb JIUCLIUTUJTMHBI 3 108 108
KOHTAKTHAA PABOTA* - 28 28
AYJIUTOPHAS PABOTA 0,28 10 10
Jlexkuun 0,11 4 4
[IpakTuueckue (CeMHUHAPCKUE) 3aHSATHUS - - -
JlaGopatopHbie pabOThI 0,17 6 66
CAMOCTOSTEJIBHASl PABOTA OBYYAIOLLETOCS | 2,72 98 98
[IpopaboTka yueOHOTrO MaTepuana 2,47 89 89
KypcoBoii mpoekt - - -
Kypconas pabota - - -
[ToaroroBka K NpOMEKYTOYHOM aTTeCTallun 0,25 9 9
[IpomexxyTouHas arrecTauus:

3.2. Copep:kaHue AMCUMILUIMHBI, CTPYKTYPMPOBAaHHOE MO pa3jejaM H

BH/aM 3aHATHH

Paznenst Pacnpenenenune @opmel 1 | THAEKCH THAMKATOPOB
JUCLIUILINHBI a TPYIOEMKOCTH BU]I bopMHUpyeMbIX
§ 10 BUJIaM y4eOHOM paboThI | KOHTPOJIS KOMITETEHIIN I
3 2l g | o =
S E| BB
Paznen 1. 3 1 - - 2 TK1 OIIK-4.2 3
AnropurMuyeckas
CUCTEMA U €€
COCTAaBHBIE YACTH.
Paznen 2. OcHOBHBIC 4 1 - - 3 TK2 OIIK-4.2 3
MOHSITUS u
[IPOCTEUILINE
cpencrsa
AITOPUTMHUYECKUX
A3BIKOB
IIPOrPaMMUPOBAHHUS




Paznen 3. 65 6 44 - 15 | TK1, TK2, OIlIK-4.2V,B
[IporpammupoBanue TK3

Ha C++

DK3amMeH 36 36 OM1 OIIK-4.2
HUTOI'O 108 8 44 56

3.3. Conep:kanue TMCHUIIAHBI

Pazpen 1. AnropuTMuyeckasi CHCTEMA U €€ COCTaBHBIE YaCTH.

AnropuTMuYecKas CHUCTEMa KaK COBOKYIHOCTh CpEJICTB U TOHSTHA.
[TonsiTve anropuT™Ma U UCHOJTHUTENS anroputMma. [IpeacraBienue uHPOpMAIUH B
BUJIC TAHHBIX: TTOHSTHE O BBOJIC/BBIBOJIC; BXOHBIC, BEIXOAHBIC M MMPOMEKYTOUHBIE
nanable. CucremMa koMmaH ucnonHuTenss. CrocoObl MpeCTaBICHNUS aITOPUTMOB.
CaoiictBa anropurma. Croco0bl 3anucu aaroputMa. OCHOBHBIE 3J€MEHTHI OJIOK-
cxembl. Bunpl anroputmoB. I[lpeacTtaBieHre B KOMIBIOTEpE IEIBIX YHCEIL.
[IpencraBnenre B KOMIbIOTEpE JEHCTBUTENBHBIX uuncen. CpencTBa 3amucu
JITOPUTMOB.

Paznen 2. OcHOBHBIC MOHATHS W MPOCTEHINNE CPEICTBA AITOPUTMHUECKUX
SI3BIKOB TIPOTPAMMHUPOBAHHUS.

[TonsiTHe s3BIKA TPOTPAMMHUPOBAHMS BBICOKOTO YpoBHA. [loHsTHE O
UCTIOJTHUTEIIE MPOTPAMMBI Ha SI3BIKE BBHICOKOTO YpOBHs. COCTaBHBIE YacTH SI3bIKa
BBICOKOTO YPOBHSI: an(aBUT, CHHTaKCHC, ceMaHTHKa. OmnepaTtop Kak JIOTUYECKU
3aBEpIlICHHAs KOHCTPYKIMS ~aQJITOPUTMUYECKOrO sI3bIKa MPOTPaMMHUPOBAHUS.
Paznuunbie kiaccuuUKaIMU OMEpaTOPOB: HCIOJIHSEMbIE M HEUCIOJHSAEMBbIE,
MPOCThIE M COCTaBHBbIC. PaznuuHble Kiaccu(UKAIMU TUTIOB JAHHBIX: MPOCTHIE U
CTPYKTYPUPOBAHHbIE, CTAH/IAPTHBIC U OMpeeisieMble mojb3oBareaeM. CHHTAKCHUC
M CEMaHTHKa oOleparopa TNPHUCBaWBAaHMS, 3HAKOMCTBO C  OMNEpaTopaMu
BBO/1a/BbIBOJIA

Paznen 3. [IporpammupoBanue Ha C++

Coznanue mpocTedMX MPOEKTOB B cpelie mporpaMmupoBanus Microsoft
Visual Studio. Pacmmpenus (tunsl) (aiiioB, co3maBaemasi B - Cpele
nporpammupoBanust Microsoft Visual Studio. CtpykTypa mporpaMMbl Ha SI3bIKE
C/C++. Tunsl ganabix. OnepaTopsl BBOJIA U BBIBO/IA JaHHBIX. DOpMAaTUPOBAHHBIH
BBOJI/BBIBOJ] JTaHHBIX pa3NW4YHBIX TUTMOB. CTaHJapTHHIE TOTOKH BBOJA-BHIBOJA
naHHbeiX. KoHcTaHThl. YWCIIOBBIE KOHCTAHTHI: IICJIOYMCIICHHBIE KOHCTAHTHI,
BCIIIECTBCHHBIE KOHCTAHTBHI, CHMBOJBbHBIC KOHCTAHTBI, CTPOKOBBIC KOHCTAHTBI,
NEePEUYNCIMMbBIE  KOHCTaHTBI. [IpucBamBanme. ApudMETHUECKHE OIepaIuy.
[Ipuopurerel  onepanui. Jloruyeckue oOrnepanuy. ONEpalUd  OTHOLIEHHUM.
Martematnueckue pynkiuu. [IpeobpasoBanue TUIIOB.

Hanucanme, BBOA, oTagka © TECTUPOBAHHWE MPOrpaMM JIMHEUHOMU
CTPYKTYpBI. Y CIIOBHBIE KOHCTPYKIIMH BeTBIeHU B si3bike C++. Koncrpykium if, if
else, switch. Omnepatopsl BbBIOOpa: YCIOBHBIM omeparop if, omepaTop-
nepexioyatenb swich. CHHTakCHC YCIOBHOTO oOmeparopa € OJHOM BETBbBIO
(memomHOe BeTBIeHHUE).CHHTAKCHC YCIOBHOTO oOIepatopa C JBYMS BETBSIMH
(monHOE BeTBIIeHUE). BroskeHHBIE yCIOBHBIE omepaTophl. [1opsaoK BBITIOJTHEHUS
ycioBuid. Oneparopsl mepexoja: goto, break, continue, return.

Huxner B si3pike C++. Hukna for u ero mapametpsl. [ukn while, npuHuums
UCIOJIb30BaHus. BbIOOp KOHCTPYKIMU IIMKJIA B 3aBUCUMOCTH OT YCIIOBUS 33Ja4H.




OmnepaTopsl MUKIA: IUKII C IPEAYCIOBUEM, C TTIOCTYCIOBUEM, ¢ TapameTpoM. [{ukm
¢ npenyciaoBueMm while. [lukn ¢ mocrycinoBueM do...while. I{ukn ¢ mapamerpom
for. PekomMeHgaImm 1mo BeIOOpY IHKIIA.

Omnucanrie ¢QyHKIMA Toib30BaTels: OOBsSBICHHE W BBI30B. Ileperpyska
byHkumid. Ykazatenu: Ha 00beKT, Ha (PYHKIMIO, HA yKa3aTellb.

OmHOMEpHBIE MAacCUBBHI: OOBSBIICHWE, WHUIIMATU3AIMNS, 3aJa4d ITOMCKA,
3aMEHbl M TIEPECTAaHOBOK 3JIEMEHTOB MAacCHBa, 3a/Jaydl COPTHPOBOK 3JIEMEHTOB
MaccHBa.

JIByMepHBIC MaCCHBBI: 3a/1a4l TTOMCKA, 3aMEHBI 1 CyMMHUPOBAHHMS DJIEMECHTOB
JIBYMEPHOTO MaccuBa. J[ByMepHbIE MAaCCUBBI: 3a7a4l COPTUPOBOK U MEPECTAHOBOK
B IByMEPHBIX MacCHBaXx.

CuMBOJIBHBIC TaHHBIC U CTPOKUA. DYHKIIMH PabOTHl C HUIMH

3.4. TeMaTH4YeCKHH IVIAH NPAKTHYECKHUX 3aAHATHI
JlanHbIii BUA pabOThI HE NPEYCMOTPEH YUYEOHBIM IIAHOM.

3.5. TemaTnuyeckuii JIaH Ja00OPATOPHBIX padoT

JlaGopaTtopnasi padora 1. Hanucanue, BBOJ, OTJIaJKka W TECTUPOBAHUE
MporpaMM JIMHEWHOW CTPYKTypbl Ha s3bike C++. Tumbl manHbiX. OnepaTopsl
BBOJIa U BBIBOJIa JaHHBIX. DOpMaTUPOBAHHBIM BBOJ/BHIBOJ JAHHBIX Pa3TUYHBIX
tunoB. CTaHJapTHBIE TOTOKU BBOJ1a-BhIBOJIA IAHHBIX (4 yaca).

JlaGopaTtopHasi padora 2. AJNropuTMHYECKas CTPYKTypa — BETBIICHHE.
Omneparop if. [TocTpoenne nporpamMm ¢ aaropuTMamMu BETBICHUS: C OJTHOW BETBBIO
(HEemoJIHOE BETBJICHHUE), C IBYMS BETBSIMU (TI0JIHOE BETBJICHUE) (4 yaca).

JlaGopaTtopnass paGora 3. IlocTpoeHue mnporpamMm ¢ ajIropuTMamu
BeTBieHus:  ompenenenue  OJ[3  anma maremaruueckux — QyHKUMA U
IpOrpaMMHUPOBaHKE MpephIBaHUM TporpaMmbl. Omepatopsl nepexoja: goto, break,
continue, return.OnepaTtop-nepekitouarens swich (4 gaca).

JlaGopaTtopnass pabGora 4. PazpaboTka mnporpamMm C ajJIropuTMaMmu
HUKINYECKON CTpYKTyphl. CU€THBIM omeparop nukia for. PeiieHne TUMOBBIX
3alad C HCIMOJb30BaHMEM ULUKIOB. TaOynupoBanue (yHkuu. Bpiuncinenue
CYMMBI, Tpou3BeeHus. BioxxeHHble TUKIbI (4 yaca).

JlaGopaTtopnass paGora 5. IlocTpoeHue mnporpamMm ¢ aJIropuTMaMu
[UKJINYECKON CTPYKTYyphl. MTepannonnsie mukiel. Oneparop nukia while. [uxm ¢
MIPEayCIOBHEM, C TOCTycIoBUEeM. Pexomenaariu mo BeIOOpy nukia (4 gaca).

JlaboparopHnasi padota 6. Onucanve QyHKIIMI MOTB30BATENS: OOBIBICHUE
U BbI30B. PekypcuBHble pyHKUMHU (4 yaca).

JlaGopaTtopnass padora 7. OpgHOMEpHBIE MAacCUBBI: OOBSBIICHHUE,
WHULIMAIU3alusl, 3a7a4d MOKCKa, 3aMEHbl U MEPECTAaHOBOK 3JIEMEHTOB MacCHUBa,
3a/1a4d COPTUPOBOK IJIEMEHTOB MaccuBa. (8 4acon).

JlabopaTopHas padora 8. Pelienue 3a1a4 ¢ 0JHOMEPHBIMU CTaTUYECKUMHU
MacCUBaMH METOJaMU CTPYKTYpHOTO MpPOrpaMMUPOBaHUA. AHaluW3 KOJIOB
MporpaMM C nepenavei mapameTposn (4 yaca).

Jlaboparopnasi paGora 9. Jlunamumueckue wmaccuBbl. PabGota co
BJIOKEHHBIMU LUKJIaMU (4 Jaca).

JlaGopaTopnasi pa6ora 10. Pemenue 3a7ay Ha 00pabOTKy CUMBOJIBHBIX U
CTPOKOBBIX JIaHHBIX (4 yaca).



3.6. KypcoBoii mpoekT /KypcoBasi padoTa
JlaHHBIi BUA padOTHI HE NPEYCMOTPEH YUYEOHBIM IIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4eHUs!

OrneHrBaHMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
paMKax TEKYIIETO KOHTPOJS W MPOMEKYTOUYHOW aTTECTalH, MPOBOJUMBIX IO

oabHO-peiTuHroBoi cucreme (bPC).

[Ikana oleHKH pe3yabTaTOB 00YUESHHUS 110 TUCIUTUINHE:

YpoBeHb chOpMUPOBAHHOCTH

HHAWKATOpa KOMIICTCHIIMH

Boicokuit | Cpennuit Hue Husknii
Ko 3anaHu- CpEeaAHETO
Koz MHIMKaTOpa POBAaHHBIC oT 85 1o 100 ot 70 1o 84 | ot 55 10 69 |oT 0 110 54
KOMITE" KOMIICTCHIIN PE3YIIbTaTh! IIxana oneHMBaHUA
TEHLINH u 0o0y4eHus 1o
JTUCLUIINHE yIoBMeT- HEY/IOB-
OTJINYHO XOpOLIO JETBOpHU-
BOPUTEIBHO
TEIbHO
3a4TEHO HE 3a4TEHO
3HATh:
Ilokasan | Yposenp | Yposens | He 3naer
BBICOKUH 3HAHUU 3HAHUU CBOMCTBa
YPOBEHb | QITOpUTMA | HU3KUH. | aJrOpPUTM
3HaHUI U €ro Homyckae a,
CBOMCTB | CBOWMCTBa, | T OLIMOKH | aJrOpPUTM
QITOPUTMA | CIIOCOOOB pu NYECKUE
, CIIOCOOBI 3anucu 3anucu CTPYKTYP
3aMMcH QITOPUTM | AITOPUTM Bl,
OIIpeneIcHNue ajIropurMa OB U HNYCCKUX A0IyCKae
QITOPUTMA U €T0 U QITOPUTM | CTPYKTYp, | T rpyOble
CBOMCTBA, CITIOCOOBI | AJITOPUTM | HYECKHE u OIMOKHU
3alliCH AITOPUTMA, | HYECKUE | CTPYKTYp | ONpeAencH
aJITOPUTMUYECKUE CTPYKTYp | BI OCBOWJI un
OIIK-4 OIIK-4.2 | CTPYKTYpPBHI Bl 0€3 B 00BEME CBOMCTB
OIIMOOK. | COOTBETCT | aJropUTMa
BYIOILLIEM
MporpaMm
€, UMeeT
MECTO
HECKOJIBKO
He TpyObIX
OLIHOOK
OCHOBHBIE TIOHSTHs | B MOJTHON 3HaeT Honyckae | He 3Haer
A3BIKOB o0beMe | OCHOBHBIE | T IpyOble | OCHOBHBIE
IIPOrpaMMHUPOBAHU 3HAET MOHSTHUSL | OLIMOKU B | TOHSTHUS
s, BUJIBI SI3bIKOB OCHOBHBIE | $3BIKOB | ONIPENEIIEH | S3BIKOB
IIPOrPaMMUPOBAHU | TIOHATUSA | IPOrpaMMm UAX U IIPOrpaMM
51, COCTaB CUCTCMBI SI3BIKOB HPOBAHUSL, BHJAX HMpOBAHHUSL




IPOrpaMMHUPOBAaHU | MPOrpamMm BU/IbI SI3bIKOB , BUJIBI
A UpOBaHUsA, | A3BIKOB | IPOrpaMM | S3bIKOB
BU/IbI MPOrpaMM | HMPOBAHHUA | IPOrpaMM
A3bIKOB | UPOBaHHUs, | M COCTaB | WPOBAHUSA
porpaMm COCTaB CUCTEMBI , COCTaB
MpOBAaHUs, | CUCTEMBI | IPOrpPaMM | CHUCTEMBI
COCTaB MIPOrpaMM | HMPOBAHUS | IPOrpaMM
CHUCTEMBI | UPOBAHMSL. MPOBaHUS
nporpamm | [lomyckae
HUPOBaHUSI. T HE
3HAYUTEIIb
HbIE
OIIMOKH.
YMETh:
Hemonctp | [Jemonctp | Yactnuno | He ymeer
upyer upyer JIEMOHCTp | pa3pabat
BBICOKOE yMEHHE upyer bIBaTh
yMeHHe | pa3palbaTel | yMEHHE | aIrOpPUTM
pa3pabatbl BaTh paszpadarsl BI
BaTh s dexTun BaTh
s dexTun HbIE AITOPUTM
HbIE aIrOpUTM bl,
AITOPUTM bl, coJieprKally
pa3zpabaThIBaTh L, conepKan e
SpdeKTUBHEIE coJiepaKaril ue 0a3oBbIC
AJITOPHTMEL, 0a30BbIE | AITOPUTM
coJieprKaliye 1e p
5a30BbIC 0a30BblE | AITOPUTM | HYECKHUE
anroputMiueckie | HTOPHTM | MUECKHE | KOHCTpYK
KOHCTPYKIIHH. WYECKHE | KOHCTPYK 17078
KOHCTPYK LUN. Pemenne
uuu. He | domyckae 3aaa4
JIOIIyCKaeT T HEMOJIHOE,
OIIMOOK | HE3HAYMTE c
npu JIbHBIE omuoKaMu
peleHnmn OIIMOKHU
3a1a4 npu
pelieHun
3a/1a4
bes Xopomo [Tmoxo He ymeer
OIIMOO0K yMeeT periaer peuaTth
periaer peuarhb TUTIOBBIE | 33/1a4 Ha
pelaTh TUIOBBIC TUTIOBBIE | THUIIOBBIE | 3aJa4M MO SI3BIKE
3aJ1a4M I10 3aaa4u 1o | 3agayu 1o | mporpaMm | mporpamm
pOrpaMMHPOBAHK | IIPOrPaMM | IPOTPaMM | MPOBAHMIO | UPOBAHUSA
10 Ha SI3BIKaX MPOBAHUIO | UPOBAHHUIO | HA A3BIKAX
BBICOKOT'O YPOBHS Ha s13bIKaxX | Ha A3BIKaX | BBICOKOTO
OPUTOAHBIC UIA BBICOKOTO | BBICOKOI'O YPOBH
HPaKTUYICCKOTO YPOBHSA YPOBHS TIPUTOTHEI
OPpUMCHCHUA NPUTOJIHBI | TTPUTOHBI e UId
€ U1 e s IIPaKTHYEC
MpaKkTUYeC | MPAKTHYEC KOT0
KOro KOro IIPUMEHEH




NPUMEHEH | MPUMEHEH us,
usl. s, JIOITyCKaeT
JIOITyCKaeT MHOTO
HEOONbIIN | OIMHUOOK
€ OINOKHU
BJIAJICTh:
I'my6oko | lemoHcTp [Tnoxo He ymeer
BJaJieeT upyer BJIajeeT | paspadar
HaBBIKAMU | XOPOIIWE | HAaBBIKAMHU BIBATh
HABBIKAMH pa3paboTK | HaBBIKM | pa3padOTK | aJropuT™M
paspabotkn u pa3paboTk " Bl
QJITOPUTMOB, JUIs
ITOPUTM u JITOPUTM
pOLICHIA OB JUIA QITOPUTM OB,
MPAaKTUYECKIX
sazad pereHus OB JUI1 | JOIIyCKaer
MpaKTUYeC | peHICHUs MHOTO
KHX 3a/1a4 | MpaKkTU4ec | OIUOOK
KHX 3a/1a4
Ha Xopomo | Pa3pabarsl He
BBICOKOM | pa3palaTbl BaeT BJIaJIeeT
HaBBIKAMU YpOBHE, BaeT KOMIIbIOTE | HaBbIKaM
pa3paboTKu oe3 nporpamm pHBIE U paboTKHU
KOMITBIOTEPHBIX OMOOK | HbIE KOABI, | IPOrpaMM | IIpOrpamm
pOrpamm, pa3pabatbl c BI, HBIX
HPUTOIHBIX IS BaeT HE3HAUUTe | JAOMYCKaeT | KOJOB
PaKTUICCKOTO KOMIIBIOTC | JIBHBI MU MHOTO
IIPUMEHCHH pHBIE omMnOKaMu | omHOOK
porpaMMm
Bl
OuieHOYHBIE MaTepUayibl JUIi TPOBEACHUS TEKYIIEro KOHTPOJIS |

MIPOMEKYTOUHOM arTecTanuu npuBeneHsl B [Ipunoxkennu k paboueii mporpamme

JUCITHUITIIMHBI.

[TonHBIN KOMIUIEKT 3aJJaHUi U MaTepHUaIOB, HEOOXOAUMBIX JJIsI OIICHUBAHUS
pe3ynbTaTOB 00YUYEHUs MO AUCLMIUIMHE, XPAHUTCA Ha Kadeape pa3padoTuuka.




5. YueOHO-MeTOAN4YEeCKOEe U MHPOPMALIMOHHOE 00ecTieYeHue TUCIUILTAHBI
5.1.Y4eOHO-MeTOAMYECKOE ODecTIeueHne

5.1.1. OcHoBHas nuTeparypa

1. UBanosa I'. IIporpammupoBanue : yueobnuk / UBanosa I'., C. — Mocksa
: KnoPyc, 2022. — 426 c. — ISBN 978-5-406-09829-5. — URL:
https://book.ru/book/943869 (mata oOpamenus: 21.03.2023). — Texkcr
AJICKTPOHHBIM.

2. AaapuanoBa, A. A. Anroput™Mu3anus v nmporpamMmmupoBanue. [Ipaktukym
: yueOHoe nocobue / A. A. Aunpuanona, JI. H. Mcmarumnos, T. M. MyxrtapoBa. —
Cankr-IletepOypr : Jlanwp, 2022. — 240 c. — ISBN 978-5-8114-3336-0. —
Tekcr : anexTponHblit // Jlanb : anekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/206258 (mara obOpamenus: 21.03.2023). — Pexum
JOCTYyTA: JUIsl aBTOPU3. MOJIb30BaTENEH.

3. Panees, C. M. IlporpammupoBanue. JlabopaTopuslii mpaktukym / C. M.
PaneeB. — Cankr-IletepOypr : Jlans, 2023. — 104 c. — ISBN 978-5-507-45194-
4. — Texkct : »1eKTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOJMOTEYHAs] CUCTEMa. —
URL: https://e.lanbook.com/book/292907 (nata oOpamenus: 21.03.2023). —
PexxuMm fnoctyna: [uisi aBTOPHU3. MOJIb30BATENEH.

4. ITporpammupoBanue. COOpHHK 3a1ad : yuyeOHOoe nmocodue g By30B / O.
I'. Apxunos, B. C. baracosa, II. B. I'peukuna [u ap.] ; [loa penakuueit M. M.
Mapana. — 2-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2022. — 140 c. — ISBN
978-5-507-44322-2. — TekcT : 31eKTpOHHBIH // JlaHb : 2IeKTPOHHO-O0MOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/223418 (mata oOparmienus:
21.03.2023). — PexuM noctyna: Ajisl aBTOPU3. MOJIb30BATENECH.

5.1.2. JlonosHUTENBHAS TUTEpaATYypa

1. Axkymnu, W. JI. Marematnueckoe nmporpaMMHpOBaHUE B NPUMEpPAX H
3amavax / W. JI. Akynmud. — 4-e uz., crep. — Cankr-IletepOypr : Jlanb, 2022, —
348 c. — ISBN 978-5-507-44635-3. — TexkcT: »yeKTpoHHBbIN / JlaHb
ANEKTpOHHO-OnbOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/231488
(mata obpamenus: 21.03.2023). — Pexxum goctyna: s aBTOPHU3. MOJIb30BaTENEH.

2. Homa H. Undopmaruka. KoncnekT nexkuuit : yuebHoe nocodbue / Mona
H., . — Mocksa : KnoPyc, 2021. — 258 c¢. — ISBN 978-5-406-04877-1. —
URL: https://book.ru/book/938020 (mara obpamienus: 06.03.2023). — Texker :
AIEKTPOHHBIM.

3. TlporpammupoBanue: OCHOBBI aITOPUTMHU3AINUNA U POTPAMMHUPOBAHUS :
yueOnuk / H. W. Ilapdunosa, A. H. Ilemekun, b. I'. Tpycos ; mox pen. b. T.
TpycoBa. - M. : Axamemums, 2012. - 240 c. - (Beicimee npodeccroHanbHOE
oOpazoBanue. bakanaBpuar). - ISBN 978-5-7695-9149-5. - Tekct
HEMOCPEICTBEHHBIN.

4. TlporpaMmMupoBaHH€ U OCHOBBI AJITOPUTMHU3AINY : yUeOHOE TocoOue st
By30B / B. I'. JlaBbI0OB. - 2-€¢ u31., crep. - M. : Boicur. mik., 2005. - 447 c. : un. -
(Briciiee oopazoBanue). - ISBN 5060044327. - Tekct : HemocpeACTBEHHBII



5.2. MudopmanuonHoe obecnedeHue

5.2.1. DNEeKTpOHHBIE U UHTEPHET-PECYPCHI

Ne HaumeHoBaHME 3JICKTPOHHBIX U HHTEPHET-PECYPCOB Cchblika
/11
1 |9nekTpoHHO-0MOJHMOTEUHAs cucTeMa «JIaHby» https://e.Jlanbook.com/
2  [91eKTpOHHO-0MOIMOTEYHAas cucTeMa «ibooks.ruy https://ibooks.ru/
3 |DnexTpoHHO-OMOIMOTEUHAs cuctema «book.ruy https://www.book.ru/
4 [Topran «OTKpbITOE 00pPA30BAHHEY https:/npoed.ru
5 |Poccuiickasi HallMOHAIbHas OMOJINOTEKA https://nlr.ru/
6 |KubepJlenunka https://cyberleninka.ru
7 |TexHuueckas OuOIHOTEKA https://techlibrary.ru
8 |HammoHanpHas anekTponHas oubnroreka (HOB) https://rusneb.ru/
5.2.2. Ilpodeccuonanbubie 0a3bl gaHHbIX / MHMOpMaMOHHO-CIIPABOYHBIE
CUCTEMBI
Ne | HammeHoBaHme npodeccHOoHaIbHBIX 0a3 Anpec Pexwum nocrymna
n/n JTAHHBIX
1 |OdunuansHbIN uHTepHeT-nopray|  http://pravo.gov.ru http://pravo.gov.ru
[PaBOBOM HH(POPMALIUU
2 |CopaBouHas paBoOBas cucrema|  http://consultant.ru  |http://consultant.ru
«KoncympranT [lmocy
3 |CnpaBouHO-IIpaBOBast cucrema o http://garant.ru http://garant.ru
3aKOHOIaTenbCTBY PO

5.2.3. JluueH3uOHHOE U CBOOOAHO pAaCIPOCTPAHAEMOE MPOTPAMMHOE
o0ecrnieyeHne AUCUUTIIUHbI

Ne HaumenoBanue Onwucanue PexBU3UTEHI
/Tl |TIPOrpaMMHOTO 0OecTieyeHus MTOATBEPKIAFOIIHX
JOKYMEHTOB
1 |OnepanuoHHasi cuctema [Tonb30BaTenbCKas JloroBop ~ Nel33/2021 ot
Microsoft Windows 10 OIepalMOHHas CUCTEMA 12.10.2021, nuuensuap - 3A0
«Codrt Jlaitn Tpeitn», THI
(BUO) JULEH3UM - HEUCKII.
[1paBo, CpOK JNENCTBHUS
TTUIICH3UH - OECCPOYHO
2 Microsoft Office 2019 [TakeT opucHbix npunoxenuitloroop  Nel33/2021 ot

12.10.2021, nmuuensuap - 3A0
«Co¢r Jlaitn Tpeia», Tun
(BMA) JMUEH3UH - HEUCKIL.
[paBso, CPOK JeNCcTBUA
TTUIICH3UH - OECCPOUHO



https://e/

3 |[LMS Moodle [0 gna  »>dpdextuBHOro/CBOOOAHAS JMIEH3USA, THII
OHJIAMH- B3aUMOJICHCTBUSA|(BIL) JIMLIEH3UU - HEUCKIL.
MperoiaBaTels U CTYJIeHTa  [[IPaBo, CpOK NecTBUs
IIMLIEH3UHU - OECCPOUHO.
4 |bpay3ep Chrome Cucrema nouckaCBOOOIHAS  JIMIICH3USI, THI
nHpOopMaun B ceTH|(BUJ) JMUIEH3UU - HEHUCKII.
MHTEpPHET paBo, CpOK necTBus
TTUTICH3UU - OECCPOYHO.
6. MaTrepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTITHHbI
HaumenoBanue HaumenoBanue yueOHoOM Ilepeuenp HEOOXOAMMOTrO 000PYAOBAHUS U
BUJa y4eOHOM ayJUTOpHUH, TEXHUYECKHUX CPE/ICTB O0yUEeHHUs
paboThI CTeIHUATM3UPOBAHHON
JabopaTopun
Jlexuumn VYyeOHast ayuTopus Ajs CneunanusupoBaHHass  yuyeOHass — MeOenb,
IIPOBE/ICHUS 3aHATUN TEXHUYECKHE CcpelICTBa O0yUeHHUs], CIy Kalue
JIEKIIMOHHOTO THIIA JUIL TIpeACTaBieHUsl y4yeOHOW WH(OpManuu
OonblIOW  aynauTOopuM  (MYJBTUMEIUIHBIHN
IPOEKTOP, KOMIBIOTEp (HOYTOYK), SKpaH),
JIEMOHCTpallMOHHOE 000pyJ0BaHuE, Y4eOHO-
HarJsgHble TOCOOUS
JlaGopatopHuble |YuebHas naboparopus Criennanu3upoBaHHOE n1abopaTtopHoe
paboThI [IPOrpaMMHOM UH)KEHEPUH, | OOOpYJOBAaHHE IO MNPOPMIIO JIAOOPATOPHUU
ayn. B-608 IIPOrpaMMHOMN WHXEHEPUH,
crenuanu3upoBaHHas yueOHas mebenb Ha 50
MOCaJI0UHBIX MeCT, 24 KoMmmbloTepa C
BO3MOYKHOCTBIO BbIXOoga B HTepHeT u
obecrnieueHreM JocTyna B BUOC,
TEXHUYECKHE cpeacTaa o0y4YeHHs
(MynbTUMETUHHBIN IIPOEKTOp,
MyJIbTUMEIUIHHAS JIOCKa, MOHOOJIOK),

HEOOXOJMMOE JHUIICH3MOHHOE MPOrPaMMHOE
oOecrieuenne

Komnsrorephsiii knacc,
ayna. B-610

Crnenmanu3upoBaHHas yueOHas Mebenb Ha 42
MOCaI0YHBIX MecTa, 17 KOMIBIOTEPOB C

BO3MOXXHOCTBIO BBIXOJa B VIHTepHET U
o0ecrieueHreM JIOCTyTIa B OUOC,
TEXHUYECKHE cpeacTBa o0y4yeHus
(MyIbTUMEIUUHBIM TPOEKTOP, D3KpaH JUIs
MPOEKTOpa,  MOHOOJIOK),  HEOOXOIMMOe
JMIIEH3MOHHOE MTPOrpaMMHOE 00ecrieueHIe
VYuebnas naboparopus Crieninanu3upoBaHHOE n1abopaTtopHoe
nH(pOPMAITMOHHOM obopynoBanue 1o mpoduiIo JadopaTopun
0€e30MMacHOCTH, nH(OPMAMOHHON 0€e30MacHOCTH,
ayn. B-615 crienMaau3upoBaHHas yueOHas mebOensb Ha 35

HOCaa04YHBIX MCECT, 15 KOMIIBIOTCPOB €

BO3MOXXHOCTBIO BbIXOHa B IHTepHer u
obecrnieueHreM JocTyna B BUOC,
TEXHUYECKHE CpencTBa o0yueHus
(MyabTUMEIUHHBIN IIPOEKTOpP,




MYJbTUMEIUNHAS JIOCKa, MOHOOJIOK),
HEOOXOIMMOE JIMIIEH3UOHHOE IMPOrPaMMHOE
oOecrieueHne

KomnbrorepHslii Kiacc,
ayn. B-617

Cnenumanmu3upoBaHHas yueOHas mebenb Ha 24
MocaJouHbIX Mecta, 21 KoMmblOTEp C
BO3MOXKHOCTBIO BbIXOZa B UHTepHeT u
obecrnieueHreM JocTyna B BUOC,
HEOOXOJMMOE JUIICH3MOHHOE MPOrpaMMHOE
obecrieyeHne

KomnbrorepHslii Kiacc,
ayn. B-619

Cnenumanmu3upoBaHHas yueOHas mebenb Ha 26
MOCaJouHbIX MecT, 21 KOMIbIOTEp C
BO3MOXKHOCTBIO BbIXOZa B UHTepHeT u
obecrnieueHreM JocTyna B BUOC,
HEOOXOJMMOE JHUIICH3MOHHOE MPOrpaMMHOE
o0ecrnieueHue

KomnbrorepHslii Kiacc,
ayn. B-621

CrneunanusupoBanHas yueOHas mebens Ha 35
IIOCAaJOYHBIX MECT, 13 KOMIBIOTEPOB C
BO3MOXKHOCTBIO BbIXOZa B UHTepHeT u
obecrieueHreM JIOCTyTIa B OUOC,
TEXHUYECKHE CpencTBa o0Oy4deHus
(MyIbTUMEIUUHBIM TNPOEKTOP, B3KpaH JUIs
MIPOEKTOpA, MOHOOJIOK), HE00X0MMOe
JMIIEH3UOHHOE MPOrpaMMHOe o0ecrieueHne

YyeOunas mabopatopust
PEVH)XHUHUPHUHTA U
yTnpaBiieHus: OuzHec-
poreccamu,

ayn. B-623

Crieunann3upoBaHHOE naboparopHoe
obopynoBanue 1o mnpoduiro JadbopaTopuu
PEHH)KUHUPUHTA W yNpaBieHUs OH3Hec-
MpoIieccamu, CrelUaIn3upoBaHHas ydeOHas
MeOenb Ha 34 mocago4yHbIX MecTa, 13
KOMITHIOTEPOB C BO3MOXHOCTHIO BBIXOJIa B
Nutepner u oOecnedeHueM JocTyna B
OUOC, TtexHuyeckue cpeacrsa oOydeHHUs
(MyIBTHME TUHHBIH MIPOEKTOD,
MyJIbTUMEIUHHAS JIOCKa, MOHOOJIOK),
HEOOXOMMOE JHUIIEH3MOHHOE MPOrpaMMHOE
obecrieueHue

KomMmnbrotepHslii kiacc,
B-600

Crnenmanu3upoBaHHas yueOHas Mebens Ha 30
mocajouyHbix  MecT, 30  KOMIIBIOTEPOB,
KOMIIBIOTEPOB € BO3MOXXHOCTBIO BBIXO/A B
WNutepuer u oOecnedyeHueM JoCTyna B
OUOC, TtexHuueckue cpeacrtsa oO0yueHUs
(MyIbTUMEIUNWHBIM  MPOEKTOp,  HOYTOYK,
9KpaH), BUJICOKaMEpHI, HeoOxoauMoe
JMILIEH3UOHHOE ITPOrpaMMHOE 00ecrieueHHe

CaMocTosiTenbHast
pabora

KomMmbroTepHslii Ki1acc ¢
BO3MO>XHOCTBIO BbIX0/1a B

Crnenmanu3upoBaHHas yueOHas mebens Ha 30
MoCagoyHbIX  MecT, 30  KOMIBIOTEPOB,

WHTepHeT u o0ecriedeHneM | TeXHUYECKHUe cpeacTBa o0y4yeHus

nocryma B OUOC (MyIbTHUME-TUHHBIA TPOEKTOP, KOMIIBIOTED

B-600 (HOYTOYK), JKpaH), BUJICOKaMEPHI,
MIporpaMMHOe oOecreyeHue

UwuranpHeiii 321 6ubnnoteku | Crenuanu3upoBaHHAS MeOeb,

KOMITBIOTEpHAss TEXHHKAa C BO3MOYKHOCTBIO
Bbixoja B MHTepHer U olbecnedeHHueM




noctyna B OMOC, skpaH, MyJIbTUMEIUHHBIN
IPOEKTOP, IPOrpaMMHOE o0ecreyeHne

7. Oco0eHHOCTH OpraHM3anuu 00pPa30BATEJNbLHOM JAeSATEJbHOCTH IJIsI
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJINI0B

Jlula ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) u uHBamuabl
UMEIOT BO3MOYKHOCTh OECHPEMSATCTBEHHO TIEPEMENIaThCs W3 OJHOro y4eOHO-
7a00paTOPHOTO KOpPITyca B IPYToM, MOTHATHCS Ha BCE ATAKU YIeOHO-Ta00paTOPHBIX
KOPITyCOB, 3aHMMATLCSI B YYCOHBIX M WHBIX MOMEIIEHUSIX C YIETOM OCOOCHHOCTEH
NICUXO(U3UIESCKOTO Pa3BUTHS U COCTOSIHUS 37I0POBBSI.

st o6yuenus nun, ¢ OB3 v uHBaNUA0B, UMEIONINX HAPYILIEHUS OMOPHO-
JIBUTATEJIHHOTO arnapara, 00€CIeueHbl YCIOBHs OECIpensiTCTBEHHOTO JI0CTYyMa BO
Bce yueOHble momernenus. MHpopManus o crenuaibHbIX YCIOBUAX, CO3JaHHBIX
st oOydaronuxcs ¢ OB3 u mHBanuaoB, pa3MellleHa Ha CaiiTe YHUBEpPCUTETa
www//kgeu.ru. HmeeTcs BO3MOXKHOCTH OKa3aHUS TEXHUYECKOW  TOMOIIH
ACCHUCTEHTOM, a TaK)Ke€ YCIyT CypAONEPEBOTUMKOB U TH(PIOCYPIOTIEPEBOTIUKOB.

Hnst  agantamuu Kk Bochpusitiio juinamMu ¢ OB3 u uHBamumamu ¢
HapyIIEHHBIM CIIYXOM CIPAaBOYHOTO, YYEOHOTO Marepuajga IO JUCIUTIINHE
00eCTIeUnBaIOTCS CIEAYIONIUE YCIOBHUS:

- I JydqiIed  OpUEHTAIlMd B ayAUTOPUH, TPUMEHSIOTCS CHTHAJIBI
OTIOBEIIICHHUS O HavaJie ¥ KOHIIE 3aHATHS (CJIOBO «3BOHOK) MHUIIIETCS HA JTIOCKE);

- BHUMaHUe CIa00CTBIMAIIEro 00YyJaromerocs MPUBIICKACTCS TEAaroroM
YKECTOM (Ha IIJIeY0 KIIAJETCS pyKa, OCYIIECTBIIICTCS HEPE3KOE IMOXJIONBIBAHUE);

- pasroBapuBas C 00ydYarolmUMCs, MEIarornyeckuii pabOTHUK CMOTPHUT Ha
HEro, TOBOPUT $ICHO, KOPOTKHUMH TPEIJIOKECHUSIMH, 00ecreunBas BO3MOKHOCTb
YTEHUS 10 TyOam.

Kommencanusi 3arpy/HeHUN pPEYEeBOTO W HWHTEIUICKTYaJbHOTO Pa3BUTHS
c1abOCIBIIAIIMX 00yYarOITUXCS TPOBOIUTCS ITyTEM:

- UCTIOJIb30BAHMSI CXEM, TUAarpaMM, PUCYHKOB, KOMITBIOTEPHBIX MTPE3EHTAIIUN
C TUTIEPCCHUTKAMU, KOMMEHTUPYIOIIUMHE OTACIbHBIC KOMITOHEHTHI H300paKeHUS;

- PETYJSIPHOTO TPUMEHEHHUS YNpPaXHEHWH Ha TpauuecKkoe BBHIACICHUC
CYIIIECTBEHHBIX MPHU3HAKOB MIPEIMETOB U SBIICHU;

- obecnieyeHUsT BO3MOXKHOCTH JJIi OOYYaroIIerocs IMOJYYUTh aJPECHYIO
KOHCYJIBTAIHMIO TI0 3JICKTPOHHOMU ITOYTE 110 MEPE HEOOXOTUMOCTH.

Hist  aganTarmuu K Bocrpustdio smmamMu ¢ OB3 w wHBamumamu ¢
HapYIIEHUSIMH 3PCHHS CIPABOYHOTO, Y4eOHOTO, MPOCBETHTEIHLCKOTO MaTepHala,
MPETYyCMOTPEHHOTO  O0pa3oBaTeIbHOM  MPOrpaMMOW MO  BBIOPAaHHOMY
HaIPaBJICHUIO MTOJATOTOBKHU, 00ECIIEYNBAIOTCS CIICTYIONTUE YCIOBUS:

- BeJeTcsl ajanTainus ouIHMalbHOTO caiita B cetd MHTEpHET ¢ ydeTom
O0COOBIX TOTPEOHOCTEH WHBAIUIOB IO 3PEHUIO0, OOCCICYMBACTCS HATUYHE
KpynHOMIPU(GTOBOM CpaBOYHON MHPOPMAIIUU O PACTIUCAHUN YICOHBIX 3aHSITHH;

- MIeIarOTUYECKUi pabOTHUK, €ro coOeceqHuK (Mpu HEOOXOIUMOCTH),
NPUCYTCTBYIOIIME HA 3aHATUM, TMPEACTABISAIOTCS OOydYaloIIMMCS, TpPU 3TOM
KQXK/IbIM pa3 Ha3bIBa€TCs TOT, K KOMY MEAaroruueckuii paboTHUK oOpamaeTcs;

- IEUCTBUSI, JKECThI, IEPEMEILICHUS MeIarornyeckoro paboTHUKA KOPOTKO U



http://www.kgeu.ru/

SICHO KOMMEHTUPYIOTCS;

- meyatHas WHGOpPMAIUSA TMPEAOCTABISICTCS KpymHBIM mmpudToM (oT 18
MYHKTOB), TOTAJIbHO 03BYUYHBAETCS;

- o0ecreunBaeTcsa HEOOXOIUMbBIM YPOBEHb OCBEIIICHHOCTH TOMEIIECHUI;

- IPEIOCTABIISIETCS. BO3MOXHOCTh HCIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 0OBSICHEHUI Ha TUKTO(OH (T10 KETaHUIO 00YUJaIOMUXCs).

dopMa TPOBEACHUSA TEKyUIEM W NPOMEKYTOUHOM AaTTECTAlUU  JJIs
oOyuaronuxcst ¢ OB3 v MHBaNKMI0B ONpeIeNsieTCs eJarornieckuM pabOTHUKOM B
COOTBETCTBHUM C y4eOHbIM TiaHoM. [Ipu HeoOxomumocTu obOyyvaromiemycs ¢ OB3,
WHBAIMIY C YYETOM HMX WHJMBHUAYAIbHBIX MCUXO(PU3NYECKUX OCOOECHHOCTEM
JTAETCSl BO3MOKHOCTh TPOUTH MPOMEXKYTOUHYIO aTTECTAIIMIO YCTHO, MMCbMEHHO Ha
OymMmare, MUCbMEHHO Ha KoMmIbloTepe, B (GOpMe TECTUPOBAHUS U T.M., JIHUOO
MPEAOCTABISAETCS TOMOTHUTEIBLHOE BpEMS JIJIsl TIOATOTOBKU OTBETA.

8. Meroguyeckue  peKoOMeHJaUMM A8 [penojaBarejed 10
OPraHU3alHMN BOCIIUTATEIbHOH PadoThl C 00y4al0IIMMHUCS.

Meroauueckoe oOecriedeHue TMpolecca BOCIUTAHUA — OOYYarOIIUXCS
BBICTYTIAE€T OJHUM U3 OMPEEIAIOMUX (GaKTOPOB BHICOKOTO KauecTBa 00pa30BaHUsI.
[IpenonaBarens By3a, JNEMOHCTPUPYS BBICOKUN MNpOGEeCCUOHATN3M, 3PYAMIIMIO,
YETKYI0 TPaKIAHCKYIO TIO3HUIMIO, CaMOIWCITUIUIMHY, TBOPYECKHH TIOIXOI B
pemieHny TMpoQecCHOHANBHBIX 3a7a4, B XOJe 00pa30oBaTENbHOTO IMpoliecca
croco0CTBYET (hOPMUPOBAHUIO TAPMOHUYHON JTUYHOCTH.

[Ipn peanmuzanuu IUCHUTUIMHBI TPEMOJABATEh MOXET WCIOJIb30BaTh
CJIETYIONTHE METOIBI BOCTIUTATEIIBHON PaOOTHI:

- MeToAbl (OPMHUPOBAHUS CO3HAHUA JIMYHOCTH (Oecena, TUCnyT, BHYILIEHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MPUMEP, CAMOKOHTPOJb, pacckas, COBET,
yoexKACHUE U Ip.);

- METOJIbl OpPTaHHU3aIlMU JEATEILHOCTH U (POPMUPOBAHUS OTBITA TTOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, IIeJarorudeckoe TpeOdoBaHUE, IOpyUYEHHUE,
puy4YeHue, Co3aHNe BOCTIUTHIBAIOIINX CUTYAIlNi, TPEHUHT, YIPAKHEHHE, U JP.);

- METObl MOTHBAIIMU JIESITEIILHOCTU U MOBeJeHUs (0100peHue, TOOIPEeHHE
COIIMAJIbHON aKTHUBHOCTH, TOpHUIIAHWE, CO3/IaHWe CUTYyallud ycrexa, CO3JIaHHe
CUTYAIIMH JIJI1 SMOIIMOHAILHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipn peanuzanuu JUCHMIUIMHBI TPEMOJABATENb JOJDKEH YIUTHIBATH
CJIETYIONTHE HAIIPABJICHHS BOCTIMTATCIIbHON JACATCIBHOCTH:

I'pasicoanckoe u nampuomuueckoe eocnumanue:

- opMupoBaHUE y OOYYAIOMIMXCS IIETIOCTHOIO MHPOBO33PEHHS, POCCHICKON
WICHTHYHOCTH, YBOKEHUS K CBOCH CeMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE
U OOIIEeCTBE JyXOBHO-HPABCTBEHHBIM U  COILIMOKYJIBTYPHBIM IIEHHOCTSM, K
HAIIMOHATHPHOMY, KyJBTYPHOMY W HCTOPHUYECKOMY HACIEOUI0, (OPMUPOBAHHE
CTPEMJICHHS K €70 COXPAHEHUIO U Pa3BUTHIO;

- dopMupoBaHMEe Y OOYYAIOIIMXCS AKTUBHOW TPaXIAHCKOW  TO3HUIIHH,
OCHOBaHHOM Ha TPAIWIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX W HPAaBCTBEHHBIX IIEHHOCTSIX
POCCHIACKOTO OOIIECTBA, /IS TTOBBIIICHUS] CIIOCOOHOCTH OTBETCTBEHHO PEATN30BHIBATH
CBOM KOHCTUTYITMOHHBIE IPaBa M 00sS3aHHOCTH;



-pa3BUTHE MPABOBOM M TMOJUTHYECKON KyJbTYpbl OOydYaroIIuxcs,
paclMpeHrne KOHCTPYKTUBHOIO y4acCTHsl B IPUHATHH PELICHHUM, 3aTParvuBarOIINX
WX TpaBa M MHTEPECHI, B TOM YHUCJIE B PA3NIMYHBIX (hOpMax CaMOOPraHHU3aLMH,
camMOyTpaBlieHUs], 00IIECTBEHHO-3HAUUMOU NI TEINbHOCTH;

- popMupOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICJIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJISIOIIUMX  MPOTHUBOCTOSITH  OKCTpEMU3MY,  KceHodoOuwu,
JUCKPUMHUHALIMM 110 COLMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HALUWOHAJIBHBIM
IpU3HAKaM, MEXITHUYECKOM M MEXKOH(PECCHOHAIbHOW HETEPIUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIMTaHUE YYBCTBA JIOCTOMHCTBA, YECTH M YECTHOCTH, COBECTJIMBOCTH,
YBAKECHUS K POAUTENIAM, YUUTEISAM, JIFOAAM CTApIIErO IIOKOJICHHUS;

- popMuUpOBaHME NPUHLMUIIOB KOJJIEKTUBU3MA U COJMUJAPHOCTH, JyXa
MUJIOCEpAUSl U COCTpaJaHusi, MPUBBIYKUA 3a00TUTHCS O JIIOJAX, HAXOMASIIUXCSA B
TPYAHOU )KU3HEHHOU CUTYAIWH;

- )OpMHpPOBAaHNE COJUAAPHOCTH U YYyBCTBA COLMAIBHOW OTBETCTBEHHOCTHU
[0 OTHOLICHHID K JIIOASIM C OIPAaHWUYECHHBIMM BO3MOYKHOCTAMH 310POBBS,
IPEOAOJICHUE IICUXOJOTMYECKUX OapbepoB IO OTHOLIEHUIO K JIIOJIM C
OTPaHUYECHHBIMH BO3MOKHOCTSIMU;

- (hopMUpPOBAHUE 3MOIMOHAILHO HACBHIILIEHHOTO M JIyXOBHO BO3BBIIIEHHOI'O
OTHOUIEHUS K MUPY, CIIOCOOHOCTH U YMEHUS IIEPEaBaTh IPYIUM CBOM 3CTETUUYECKUI
OIIBIT.

Kynemypho-npoceemumensckoe eocnumanue:

- (popMUpPOBaHUE ICTETUUECKON KapTUHBI MUPA;

- popMUpOBaHUE YBaKEHUS K KYJbTYPHBIM IIEHHOCTSIM POIHOIO TroOpoja,
Kpasi, CTpaHbl;

- IOBBIIICHNE TTO3HABATEILHON aKTUBHOCTH O00YyUaIOIUXCA.

Hayuno-obpazosamenvnoe éocnumanue:

- popmMupoBaHue y 00y4arOImUXCsl HAYYHOTO MUPOBO33PEHUS;

- opMuUpOBaHNE YMEHUS TOTy4aTh 3HAHUS;

- popMupOBaHNE HABBIKOB aHAJIM3a U CHHTE3a MHGOpPMAIUH, B TOM YHCIIE B
npodeccuoHanbHOl 001acTH.



BHocuMble HI3MeHEHU U YTBEP KIeHUS HA HOBbIIl y4eOHbIil roj
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IIpunooicenue k paboueti
npozpamme OUCYUniuHbsl

MHWHUCTEPCTBO HAVKH U BBICILIET'O OFPA3OBAHU ST POCCUMCKON OEJIEPALIU
@ DenepajibHOE TOCYIAPCTBEHHOE 0K0KeTHOE 00pa3oBaTe/ibHOe
yupe:keHue Bbicuiero o0pa3oBaHus
«KA3BAHCKHWM T'OCYJIAPCTBEHHBI SHEPTETUYECKHA YHUBEPCUTET»
(®PI'bOY BO «KI'9Y»)

KI'2oYy

OLEHOYHBIE MATEPUAJIbBI
10 JUCHHILINHE

b51.0.11.02 Anropur™Mu3zanusi ¥ IporpaMMHpPOBAHUE

r. Kazans, 2025



OueHouHble  Marepuaidbl MO  JUCHUIUIMHE, NpPEAHA3HAYECHHBI IS
OLICHUBAHUS PE3YyJbTATOB OOYYEHUsI HA COOTBETCTBHE MHIAMKATOPAM JIOCTUKECHUS
KOMITCTCHIUH.

OrneHrBaHKMe pPe3yJbTATOB OOYYEHUS IO AUCITUIUIMHE OCYIIECTBISICTCS B
pamkax tekyuiero koutposs (TK) u mpomexxyTouHO# aTTecTaluu, MPOBOIUMBIX
1o 6aibHO-peliTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra

PeiiTuHroBsie nokazarenu
N o
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Pa3nen 1. « AnropurmMuueckas TK1
CHUCTEMA U €€ COCTABHBIC YACTH»
Pa3gen 2. «OCHOBHBIE IOHATHUSA 20-
. 20 | 0-10 20-30
W OPOCTEUIIINE CPEICTBA 30
AITOPUTMHUYECKUX SI3bIKOB
[IPOrpaMMHUPOBAHUS»
Tect 4
3amura nabopatopHoi paboTsI 1 3
3amura n1abopaTopHO paboThI 2 3
3amuTa mabopatopHoit paboTs 3 5
3amura naboparopHoit paboTh! 4 5
Paznen 3. « [IporpammupoBanne | TK2 20-
POTPAMMHIP 20 |0-10 20-30
Ha C++» 30
3amura 1abopaTtopHOi paboThI 5 5
3amuTa 1abopaTopHoi paboThl 6 5
3amuTa 1abopaTopHOi paboThl 7 10
Pasnea 3. « [Iporpammuposanue | TK3 15-
POTPAMMHIP 15 |0-25 15-40
Ha C++» 40
3amuTa mabopatopHoit paboTsI 8 5
3amuTa 1abopatopHoi paboThl 9 5
3amuTa naboparopHoit paboTst 10 5
IIpome:xxyTouHas aTTecTAMA oM 45
(3K3amMeH)
3aaHue MPOMEKYTOUHON 0-15
aTTeCTaluu
B mucemenHoii hopme 1o
0-30
ouneram




2. OuleHOYHBbIE MaTEPUAJIbI TEKYIIIET0 KOHTPOJISI K POMEKYTOYHOM aTTecTaluu
[IIkana onEeHKH pe3yabTaTOB O0YUEHHUS 10 AUCIUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH
MHAMKATOpa KOMIIETEHIIMHI

Bricokuii | Cpennuit Huxe Huzkni
3aniaHu- CpeAHCIo
Koz Koz POBAHHBIC oT 85 1o 100/ ot 70 1o 84 | ot 55 1o 69 | oT 0 no 54
KOMIIEe- | HMHAMKATOpa pe3yJIbTaThI
TEHIIMU | KOMIIETEHLIMH | OOydYeHHs 110 [llxana oneHnBaHUs
JUCHUITIINHE yIOBIET- HCYI0B-
OTJIMYHO XOpOIIO JIETBOpH-
BOPHUTEIIBHO
TEIBHO
3a4TCHO HEC 3a4TCHO
3HAaTh.
ITokazan YpoBeHb YpoBeHb He 3naer
BBICOKHUI 3HAHUU 3HAHUH CBONCTBa
YPOBEHb ITOpUTMA U HHU3KHH. aNropuT™a,
3HAHUU €ro Jonyckaer | ajroputMuy
CBONCTB CBOWCTBA, OIIUOKY TIpH €CKHUe
NrOpUTMa, Croco0oB 3amcu CTPYKTYDBI,
CIOCOOBI 3armcu AITOPUTMUY | JOIyCKaeT
OTpPEACICHHC 3aIUCH AJITOPUTMOB €CKHX rpyObie
aJ1ropurMa u aIropuT™Ma U u CTPYKTYD, U ommbKn
€ro CBOMCTBA, AITOPUTMUY | ANTOPUTMHUY | ONPEHEIICHU
CIOCOOBI 3aIUCH ecKue €CKHe U CBOICTB
AIIrOPUTMA, CTPYKTYpPBI, | CTPYKTYpbl | alropurma.
AITOPUTMUYECK 0e3 ommooK. ocgopm B
o0beme
e CTPYKTYPHI COOTBETCTBY
I0IIEM
nporpamme,
UMEEeT MECTO
HECKOJIBKO
HE TPyOBIX
OImuOOoK
B nonnoit 3Haer Homnyckaer He 3naer
OIIK-4 OIIK-4.2 o0BeMe OCHOBHBIE rpy6ble OCHOBHBIE
3HaeT TIOHSTHS OLINOKH B TIOHSATHS
OCHOBHEIE OCHOBHBIC SI3BIKOB onpeeneH: SI3BIKOB
OHSITHSL SI3EIKOB TOHSTHS OpOrpaMMup | SX M BHAAX | MPOTPaMMu
SI3BIKOB OBaHWUs, SI3BIKOB poBaHus,
HPOrPaMMHPOBA | 6 rpammp BHJIBI POrpaMMHup BHIBI
HMA, BUZIbI OBaHus, A3BIKOB OBaHUA U A3BIKOB
SA3BIKOB BHJIBI porpaMMup COCTaB IporpaMmMu
MIPOrpaMMUPOBA SI3BIKOB OBaHWUsI, CHCTEMBI poBaHus,
HHUSI, COCTaB pOrpaMMHp COCTaB pOrpamMMup cocTaB
CHCTEMEL OBaHUs, CHCTEMBI OBaHHUs CHCTEMBI
HPOrPAMMHPOBA COCTaB MIPOrpaMMHUp IpOrpaMMu
CHCTEMBI OBaHHSI. pOBaHHUSL.
HIA nporpammup | Jomyckaer
OBaHHUSL. HE
3HAYUTEIbH
ble OMMOKH.
YMETh:
pa3paGaTBIBaTB Hemonctpup | JleMoHCTpUp YactuuHo He ymeer
>(deKTHBHBIE YET BBICOKOE | yeT yMEHHEe | JIEeMOHCTpUp | pa3padaTbiB
yMeHHe paspabaTbiBa | yeT yMEHHUE aThb
AITOPUTMBI,
pa3pabarbiBa Th paspabaTbiBa | anrOpUTMBI
COACpKaIHNe Tb s eKkTuBH Tb
0a3oBble sddekrrBH bIe QJITOPUTMBI,




AITOPUTMHUYECK ble ITOPUTMBI, | COAeprKalue
ne ITOPUTMBI, | COAEpXKalIne 6azoBble
KOHCTPYKLIHH. coJiepKallye 0azoBble AITOPUTMUY
0azoBble aNrOpUTMUY ecKue
ANropUTMUY ecKHe KOHCTPYKLIU
ecKue KOHCTpYKIHX | H. Pemenue
KOHCTPYKIIH . 3amaq
u. He Jomyckaer | HemomnHoe, C
JOIMYyCKaeT | HE3HAYWTENb | OIIMOKaMH
omOOK MPH | HBIE OIINOKH
perIeHun pu
3amadq pelnIeHun
3ajaq
be3 ommbok Xopouio IInoxo He ymeer
pemaer yMeer pemaer pemarb
THUIIOBBIE pematsb THIIOBBIC 3aJa4u Ha
pelars 3aa4u 10 TUIIOBBIC 3aJa4u 1o SI3BIKE
MporpaMMHp | 3aJa4u [0 | IPOTpaMMHUp | HPOTPaMMHU
THIOBBIC 3alATN | by iinio ma OpOTpaMMHUp | OBAaHMIO Ha poBaHHMs
110 SI3BIKAX OBaHHIO Ha SI3BIKAX
nporpamMmmupoBa BBICOKOTO SI3BIKAX BBICOKOTO
HHIO Ha sI3bIKax YpOBHSA BBICOKOTO YpOBHSA
BBICOKOT'O TIPUTOTHBIC YpPOBHS MIPUTOTHBIE
YPOBHS TSt MIPUTOJTHBIE ULt
IIPUTOJHBIC IS MIPaKTHYECK UL MPaKTHYECK
NPAKTHYECKOTO oro HpaKTUYECcK oro
MIPUMEHEHHS oro NPUMEHEHHUS
HPUMCHCHHA NPUMEHEHUsT | , JOMyCKaeT
, IOITyCKaeT MHOTI'0
HeOoJIbLINe OLIHOOK
OIINOKH
BJIaACTh.
I'my6oxo Jemonctpup [Tnoxo He ymeer
BIIazieeT yer BJazieeT pa3pabatsiB
HaBRIKAMH HaBBIKAMHU XOpoILHe HaBbIKAMHU aTh
pa3pabotku paspaboTKu HaBBIKH pa3spaboTKKM | anropuUTMBI
AJITOPUTMOB, AJITOPUTMOB pa3paboTKu | aJrOpUTMOB,
JUTSL peLIeHus Ui QNTOPUTMOB | JOIyCKaeT
HPAKTHYECKHX pereHus Ui MHOT'0
3anayu IIPAKTUYECK pelieHus omnodoK
nX 3a1a4 MIPaKTHYECK
uX 3a3/1a4
HaBBIKAMU Ha BeicOKOM Xopouio Pazpabateie | He Bmageer
pa3paboTku ypoBHE, 6e3 | pa3pabaTbiBa aer HaBbIKAMHU
KOMITBIOTEPHbIX OLIMOOK eT KOMIIBIOTEPH paboTku
paspabaTbiBa | NPOTpaMMH bIe IPOrpaMMH
TIpOTpaMM, eT b€ KOJIbl, C | HPOTpaMMBl, | BIX KOJIOB
UPUTOMHBIX UL | yopmipioTepH | He3HAYMTe b | OMyCKAaeT
HPaKTUICCKOro bIE HBI MU MHOTO
IIPUMCHCHUS NIPOTPaMMBbl omnOKaMu omnboK

OHCHKa «OTJHUYHO» BBICTABJISICTCA 3a BBIIIOJIIHCHHUE pAcCYeniHblx pa60m 6

cemecmpe, mMeCcmoBvlX 3A0AHUIL;

Memooo8 pacuema HOpPM pacxooa Mamepuanos,

Z]ly6OKO€ NOHUMAHUE MmMEXHONI02UYECKUX

noJjinvle U COOQpOfCameﬂbele

omeemsl Ha 60nNpPoOCsHL ounema (meopemuquKoe u npakmuieckoe 3adaHue);

OHCHKa «XO0PpOIII0» BBICTABJIACTCA 3a BBIIIOJIHCHUE pacdemHvblx pa60m 6

cemecmpe;, mecmosblx 3a0aHuL2;

NOHUMAHUE MEXHOIO2UYECKUX Memooos




pacuema HOPpM pacxood Mamepuaos, omeemvl HA BONPOCHL Oulema
(meopemuueckoe iU npaKkmuiecKoe 3a0anue);

OmeHka  «yAOBJIETBOPHUTEJbHO»  BBICTABISICTCS 332  BBINIOJTHCHHE
pacuemuvix pabom 6 cemecmpe U mecmosvix 3a0aHULL,

OrneHKa «HEYJA0BJIETBOPHTEIbHO» BBICTABIIICTCS 3a ClIa00€ W HEMOJHOES
BBITIOJTHCHUE PACUEemMHbIX pabom 8 cemecmpe U mecmoBulx 3a0anuil.

3. IlepevyeHb OLIEHOYHBIX CPEICTB

KpaTkass xapakTepuCTHKa OLIEHOYHBIX CpPEJCTB, MCHOJIb3YEMBIX IpHU
TEKYIIEM KOHTPOJIE YCTIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliuu 00y4aromerocs
10 JIUCUUIIIMHE!

HaumenoBanue
Ornrcanue O1EeHOYHOTO
OILICHOYHOT'O KpaTkas xapakrepucTuka OIeHOYHOTO CPEe/ICTBA cpercTBa
CpeIcTBa p
Boinonnenue nabopatopHoil paboThl 3aKaHYMBAETCA
MPEJICTABJICHAHEM OT4YeTa. Pe3ynbTaTOM BBIMOJTHCHHS .
o . [Iepeuens 3ananuit
OtueTt o nabopaTopHOl  pabOTBl  MOXKET ObITh  alm ¢ [ ——
nabopaTropHOit BBITIOJTHEHHBIMU ~ 3aJaHUSIMHM,  TPHUKPCIJICHHBIA B .
nabopaTopHO
pabote (OJIP) 3NeKTpoHHYIO  cpeny MOODL  wim  3anaHus, AGOTLL
BBITIOTHEHHBIE ~ HA  JlabopaTopHOW  pabore | p
MIpeJICTAaBJICHHbBIC HAa MPOBEPKY MPEMOAABATEIIIO.
Cucrema CTaH/IapTU3UPOBAHHBIX 3aJlaHuH,
KomrmnekT TecToBbIX
Tect (Tect) TTO3BOJISTFOIIIAST aBTOMAaTU3HPOBATh MPOLEAYPY E—
M3MEpEeHUsl YPOBHsI 3HAHUM U yMEHHH 00y4Jaromerocs

4. IlepeyeHb KOHTPOJIbHBIX 3aJaHMH WJIHM HMHbIE MaTepPHAJIBI,
HeoOXoaAMMBbIe /ISl OUCHKH 3HAHUM, YMEHHMH U HABBIKOB, XapaKTEePHU3yIOLIUX
JTanbl (POPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHMIIUHbBI

llpumep 3a0anus

Juis Trekymero kourpoJs TK1:

[Tposepsiemast komnierenuus: OIIK-4.2 - Brnaneer HaBbIKaMu NMPUMEHECHUS
U(POBBIX TEXHOJOTUH AJIsl pelieHus 3a1a4 NpoQecCUOHaIbHON JESITEIbHOCTH C
Y4€TOM OCHOBHBIX TpeOOBaHUN HH(DOPMAITMOHHON O€30MaCHOCTH

Tect
Bompoc BapuanTs! oTBeTa
O0bexTHO-opueHTHpoBaHHOe | Hannuuem ogHOM THMHEHHON mporpamMmbl
IPOrpaMMHUPOBAHNE Pa3znenenuieM nporpaMMbl Ha MOAYJIH
XapaKkTepu3yeTcs: BCce JaHHble 00 OOBEKTe, €ro CBiI3U C JAPYTUMH OOBEKTaMHU
00BEAMHSIIOTCS B OJHY CTPYKTYPHYIO IEPEMEHHYIO
YKakuTe npaBUiIbHbIC int iCode = 12123; int Viv 12 = iCode;
IpUCcBalBaHUs 3HAUEHUN const int Const = 2; int iConst = Const + 3
[IEPEMEHHBIM U KOHCTAaHTaM float Y =12,int Y = 3;
Onepanuu B BEIPAKEHUSIX YHapHbIMH, OMHAPHBIMH U TEPHAPHBIMHU
MOTYT OBITH TOJIbKO OMHAPHBIMHU
TOJIbKO YHAPHBIMHU MJIM OMHAPHBIMHU
[TporpammMa-uHTEpHIpPETATOP | MOJHOE BBITOJHEHHE IPOrPAMMBI
BBITIOJIHSIET: NOMCK (haiyIoB Ha JHCKE




TIOOTICPATOPHOC BBITIOJHCHUC ITPOTPAMMBI

AJNTOPUTM MOXKET OBITh
3a/1aH CJICTYIOIUMU
criocodamu:

II0CJICAOBATCIIbHOCTBIO 0aliToB

CJIOBECHO-TpahUIECKUM

Ha aJITOPUTMHUYCCKOM SA3BIKC

(hopMaIbHO-CIIOBECHBIM

CJIOBCCHBIM

rpaguIecKuM

[Iporpamma-unTepnperaTop
BBITIOJIHSIET:

ITIOJTHOC BBITIOJJHCHUC ITPOTPaAMMBbI

ITOOIICPATOPHOC BLIINIOJIHCHUC ITPOTrPAMMBI

NOMCK (haiiIoB HA JHCKE

YT0 MOKHO CUUTATD
IroOpuTMOM?

IIpaBuJIid OpraHru3ainu pa6oqero MeECTa

CXEMY METpO

Tese()OHHBIN CIIPABOYHUK

HHCTPYKIHUIO 110 ITO0JIb30BAHHIO TeJ'Ie(bOHOM

Kak Ha3zwiBaercs GyHKITHS, JECTPYKTOPOM

KOTOpasi BBI3BIBAET CaAMY KOHCTPYKTOPOM

cebsa? IIOJICTaBIISIEMON
PEKYPCHUBHOM

Ot1MmeTrbTe OIMO0YHOE
yTBEpXKICHHE:

npu oOpanieHny K GyHKIUN aKTHIECKUE MapaMeTphl
3aMeHSAI0TCS (popMaTbHBIMU

CTpOroe COIJIACOBAHME II0 TUNAM MEXAy (OpMaIbHBIMU U
(dakTHUeCKUMHU TMapaMeTpamMu TpeOyeT, dYToObl B MOIYJIE 0
nepBoro oOpamieHuss K (yHKIUM ObUIO MOMENIeHO JHubo ee
OIMCAHUE, JINOO OMpE/ICIICHNE

Cu++ olecnieunBaeT CTPOruii KOHTPOJIb THIIOB

JlaGoparTopnasi padora 1. Hanucanue, BBOA, OTJaJKa U TECTUPOBAHUE
MIPOTPaMM JIMHEWHOW CTPYKTypbl Ha s3bike C++. Tumbl manHbiX. Onepatopsl
BBOJIa U BbIBOJA JAaHHBbIX. POPMATUPOBAHHBIN BBOJI/BBIBOJ JAHHBIX Pa3JIMYHBIX
turoB. CTaHIapTHBIE TOTOKU BBOZA-BbIBOIa JAHHBIX.

[Ipumeps! 3ananui

3apanue 1. CocrtaButh nporpammy Ha CH++ Uil pelleHHs] YKa3aHHBIX
3amad. Jlns BBOJA M BBIBOAA 3HAYEHUM MEPEMEHHBIX HCIOJIb30BaTh KOHCOJBHBIE

IIOTOKH.

1. Bpluuciute oOlIee CONPOTHUBIEHUE TPEX PEIUCTOPOB, COEAMHEHHBIX
[IOCJIEI0BATEIBHO U ITapaJUICIIBHO.

2. JlaHbl ABa ACHUCTBUTEIBHBIX MOJOXKHUTEIbHBIX uKcia. Hailtu cpengnee
apu(PpMETHYECKOE U CPEIHEE TEOMETPUUECKOE ITUX YUCET.

3. JlaHBI KaTETHI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA. HaliTh ero runorenysy u

IUIOIAb.

3apganue 2. CocrtaButh nporpammy Ha CH++ i BBIUKCIICHHS YKa3aHHBIX
MaTeMaTHUeCKuXx (yHKIMNA. ApPTyMEHT X BBOAHUTCS C KOHCOJHM, KOHCTAHTHI
3aMuChIBAIOTCS B (opmare ¢ TUIaBaromield TOYKOW, mapameTpel (a, b, ¢)
UHUIMAIN3UPYIOTCS B TEJIE MPOrpamMMbl (3HAUCHHS 3a/1al0TCS CAMOCTOSITENBHO).
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JlaboparopHasi padora 2. AnropurMuueckas CTPYKTypa — BETBIICHHE.
Omneparop if. [TocTpoenue nporpamMm ¢ aaropuTMamMu BETBICHUS: C OJTHOW BETBBIO
(HEeNoJIHOE BETBJIEHUE), C IBYMS BETBSIMU (IIOJTHOE BETBJICHHE)

[Ipumeps! 3axanuin

3aganue 1: COCTaBUTH MPOrpaMMBI IO 3aJaHHBIM YCIOBHSIM.

1. JlaHbl yeThIpe BEHIECTBEHHBIX uucia. OnpenenuTb, 4yTO OOJbIIE: HUX
CyMMa WJIH ITPOU3BEICHNUE.

2. [laHbl yeTelpe 4Mciia. BEIYUCINTE CyMMY IOJOKUTEIBHBIX CPEIA HUX
YHCEJL.

3. JlaHbl yeThlpe yncaa. BeUUCIUTh MPOU3BEACHUE OTPULIATENBHBIX CPEIU
HUX YHCEIL.

3ananus 2: Mcnonb3ys oneparopsl if else u switch, coctaBuTh nmporpaMmsl
no cieayromuMm ycioBusMm. I[IpeaycMoTpeTs CUTyaluio HENpPaBWIBHOIO BBOJA
VCXOJIHBIX JJAHHBIX.

1. BBogutcs uucno nporpamMm N < 20. Haneuatats dpazy "4 pazpaboran
N nporpamm", coritacoBas cia0Bo "mporpamma’ ¢ yuciom N.

2. BBoaurcs uncno 3k3ameHoB N < 20. HaneuaTtats Qpa3y «Msl ycremHo
caanu N 3K3aMeHOBY, COTIacoBaB CcJI0BO '"sk3ameH" ¢ unciaom N.

3. Beogutcs uucno ner (N < 25). Hameuwarate ¢pazy "Mue N net",
corjlacoBaB CJIOBO 'neT, roj, roga" ¢ uuciiom N.

JlaGopaTtopnass paGora 3. IlocTpoeHue mnporpamMm C ajiropuTMamu
BeTBIeHUs:  ompenenenne OJI3  ans marematmyeckux — QYHKIME U
IporpaMMHUpPOBaHKE MIpephIBaHMi mporpamMmbl. Onepatopsl nepexoaa: goto, break,
continue, return.

[Ipumeps! 3ananui

3amanue 1. 3anporpamMmmupoBaTh (GYHKUHAIO MO0 33JaHHBIM YCIIOBUSAM
(nepemeHHbI€ 1, j, K, 1, m, n - 1esnble BEIMUYMHBI), TpeycCMaTPUBaTh BO3MOKHbIE
paspeiBel  pyHkuuu (OJ13), ocraBHaBIMBaATH Mporpammy, €ciid (QPyHKUUS NpU
3aJlTaHHOM 3HAUEHUU apryMeHTa HE CYIIECTBYET, CONPOBOXAAs CHUTYAILUIO
COOTBECTBYIOIIMM KOMMEHTIIPUEM.



3aganue 2. CoctaButh nporpammy Ha C++ 1 BBIYMCIICHHS YKa3aHHBIX
MaTeMaTUyeckux (YHKIMH, MpPeayCMOTpPEeB Ciydau pa3pbiBa  (QyHKIUI:
onpenenuth O[3 u 3anporpaMMupoBaTh BBIBOJ PE3yibTaTa, €CJId OH MOXKET OBbITh
MOJYy4Y€H, B MPOTUBHOM Cllydae — 3alporpaMMHUPOBATh COOOIICHHUE, MOYEeMY
BbIUUCIIEHUE (YHKIIMM HEBO3MOXKHO. APryMEeHT X BBOJMUTCS C KOHCOJIH,
KOHCTAHTBI 3allUChIBAIOTCS B hopMaTe C IJIaBarolle TOUKOM, mapameTpsl (a, b, ¢)
WHULIMATU3UPYIOTCS. B TEJI€ MPOrpaMMbl. AHAIUTHYECKOTO YNPOUIEHUS (DYHKIUN
HE nenats.

[
[log, sin x

ca= 2351077, x - moboe umncno, 3anaéres B rpasycax.

COSvX

logq /X

2, logy , @ b - mobsie tensle yneaa, X — modoe HHeNo, 3a1aE1cs

|[logy cos™! x|
B Irpajaycax.

Jlabopatopnasi paGora 4. PaszpaboTka mnporpamMMm ¢ ajaropuTMamu
UKINYECKOW CTpyKTyphl. CuérHbiii omepatop uwmkia for. Pemenune THUMOBBIX
3alad C HCIMOJb30BaHWEM ULUKIOB. TaOynupoBanue (yHkuu. Beiuncinenue
CYMMBI, Tpou3BeeHus. BioxxeHHble TUKIbI (4 yaca).

[Ipumeps! 3ananui

3amanue 1. CocraBbTe MpOrpaMMy BBIYHCICHHUS 3HAYCHUN (PYHKIIUU Ha

3aJlaHHOM HHTepBajie (Taby) ¢ HCHoJb30BaHMEM omeparopa Imkia For. Bcee
BBIYUCJICHHUS POBOJUTE B paJiMaHaXx.

Ne OyHKIUA ITepe- Juana3zoH [ar
Bapu- MCHHAas HU3MCHCHUA
aHTa a ApPryMCHTA
1 _ (cosx + sin2x)% —a -sinx 2,5 0°<x <45° 5°
’- T+ sinx
2 2,0 0°<x <90° 10°
y= (x2 +1D)(x+a)
3 sin2 (0,8 a + x) 5,45 2°<x <72° 14°
0,1 + x2
4 _cos(a-m-sinx)+Inx m—a 0,12 1°<x <46° 9o

y_

COos X 0,91




No OyHKIMSA ITepe- Hwnamna3on [lar
Bapu- MEHHas U3MEHEHUs
aHTa a aprymeHra
5 Ja -sinx 8.45 5°<x<65° | 10°
Y
X+cos™ x

3amanne 2. CocTaBbTe TAOJIUITy apTyMEHTOB M 3HAYCHUN COCTaBHON (DYHKIIMH

2, ecnn x < —1
y=4ql—-x, ecmm —1<x <1
0, ecnu x >1

Ha MHTEpBaJIe U3MEHEHUS apryMeHTa X oT —2 110 2 ¢ marom 0,1.
3aganue 3. CocTaBbTe NPOrpaMMy BBIYMCIIEHUS CYMMbI YETHBIX YHCEN, HEUETHBIX
YuCeN U KPaTHBIX 4.

3ananue 4. CocTaBUTh IPOrpaMMy BBIYMCICHUS TPUOIMKEHHOTO 3HAUEHUS
(GyHKLIHHU y = Sin X, UCIOJIb3Ys PABEHCTBO

x2 x2 x2 x2
y=xl-—||l-————= ||l ————= || |l ————= | =
n2 22 -nz 32 -th 102 -n2
10 2
X
:x'l'_l l_ﬁ

ll I T

rpu x=0,5. JI511 KOHTPOJIsE BRIBECTH HA MeYaTh 3HAYEHUE Sin X.

Juisa rekymero kourpoJsa TK2:

ITpoBepsiemast komnerenuus: OIIK-4.2 - BrnaneeTr HaBbIKaMu MPUMEHEHUS
U(POBBIX TEXHOJIOTUM JIJIST PElIeHUs 3a7a4 MpodheCCUOHATBHOM NIEATeTbHOCTH C
Y4€TOM OCHOBHBIX TpeOOBaHUN MH(DOPMAITMOHHON O€30MaCHOCTH

JlaGopaTtopnass paGora 5. IlocTpoeHue mnporpamMm ¢ aJIropuTMaMmu
LIUKIINYECKON CTPYKTYphl. MTepaunonnsie 1ukibl. Oneparop uukia while. Hukin ¢
IpeTyCIOBUEM, C TOCTYCIOBHEM. PekoMeHaauy o BEIOOPY IUKJIA.

[Tpumeps! 3a1anui
1. BeraucnuTh CyMMy YJICHOB JJIS CIEIYIOMIETO Psifia ¢ TOYHOCTHIO JI0 YJIeHA

siJ1a, MEHBITIETO € (Tadm).

Ne Pan TounocTb
BapU- €
aHTa

1 2 " 107%

z=l+x+—+..+—+...
2 n
2 mx m—lx2 m-—2 x3 10_5
z=1+ +( ) +( ) +...
m+1 m+2 (m+3)




Ne Pan TouHOCTE
BapH- €
aHTa

1 2 n -3

3 Z=—4+—4+ ..+ + ... 10

2.3 3.4 (n+1)-(n+?2)
2. BeaucianTh HanOoIbIIee HOI0KUTEIHLHOE YUCIIO 7, YOOBJICTBOPSIOIIEE
YCJIOBHIO

3.1° —690-n<7.
3. CocTaBuTh MpOrpamMMy BBIUKCICHUS TaOIULIBI 3HAUCHUH (QYHKITUH

y=1- e sin(ax + b)

T .
Ha oTpe3ke 0<x <21 ¢ marom g s b=-1,5 u a, mamenstomnerics ot 0,7 mo 1,2 ¢

mrarom 0,1.
50 .
4. Boraucmutb cymmy P =1+ ) — e” Pe3ynbTaT IPOBEPUTH C TIOMOMLIBIO
i=1

oneparopa y = EXP(x) npu TOM € 3HAYEHUU apryMEHTa X.

[pumeyanue. [Ipu pemennn 1aHHOM 3aa4l HEOOXOJUMO PUMEHUTD
BJIO’KCHHBIN ITUKJI: BHEITHUN LUKII — JIJI1 HAXOXKJECHUSI CyMMBI, BHYTPEHHUHN — JIJIst
BBIYHCIICHUS (paKTOpHaa.

JlaGopaTopHnas pa6ora 6. Onucanue QyHKIUN MOIB30BaTENS: OOBSIBICHUE
Y BBI30B. PekypcuBHBIC (QyHKIIMH.

[Ipumep 3ananuii.

1. Hanucate ¢ynkuuo Power234(A, B, C, D), BbUHCISIONIYIO BTOPYIO,
TPETBIO M YETBEPTYHO CTENEHM 4YMCIa A M BO3BPAIIAMOIIYI0 3TH CTEIEHU
COOTBETCTBEHHO B nepeMeHHbix B, C, D. Bce nmapamerpsl BeniecTBeHHble. Hailitu
BCE CTETECHH IISATH JIIOOBIX YHCEl.

2. Hamucare mnpouenypy Mean(X,Y,Amean,Gmean), BbIYHCIIAIONIYIO
cpeane Y-apupmernueckoe Amean =(X+Y)/2 u cpennee reomerpudeckoe Gmean
= X JABYX MOJIOKUTENbHBIX uncen X, Y. C noMompio (yHKIUU HAHUTH CpeaHee
apudMeTHIECKOe U cpenHee reomerpuueckoe s map (A,B), (A,C), (A,D), eciu
3agansl A,B,C,D.

3. Hammucates ¢ynkiuio RectPS(x1,y1,x2,y2,P,S), BRIUUCTSAIONIYIO TIEPUMETP
P u mnomwaar S NOpsSMOYrojbHMKa CO CTOPOHaMH, MapaIEIbHBIMU OCSIM
KOOpJIMHAT, M0 KoopauHataMm (x1,y1), (x2,y2) ero mpoTUBOIONOKHBIX BepiuH. C
MOMOILBIO  3TOM MpPOUEAYpPhl BBIYMCIUTH MEPUMETPHl W IUIOMIAAU  TpPEX
NPSIMOYTOJIBHUKOB CO CTOpPOHAaMHU, MapauIebHBIMU OCsAM. /[l BBIYMCICHUS
JUTUHBI CTOPOHBI CO3AATh OTAEIbHYIO (PYHKIIHIO.

JlaGopaTtopnasi padora 7. OpgHOMEpHBIE MAacCUBBI: OOBSBIICHHE,
VWHULMANIN3alKs, 33/1a4d MOUCKA, 3aMEHbl U MEPECTAHOBOK 3JIEMEHTOB MAacCHUBa,
3a/1a4d COPTUPOBOK AIEMEHTOB MACCUBA.



[Tpumep 3amanuil.

1. BBectu maccuB A(n). Halitu cpeiHee reoMeTpUYECKOe SJIEMEHTOB.

2. Beectu maccuB A(n). Haiitu cpeninee apudmMeTnyeckoe 3JIEMEHTOB.

3. Beectu maccuB A(n). HaliTh MakCUMalbHBINH 3JEMEHT U MUHUMAaJIbHBIN

3JIEMEHT MacCHBa.

4. Beectu MaccuB A(n). IlpeoOpa3zoBaTh ero Tak, 4YTOObl 3HA4YCHUS
AJIEMEHTOB SIBJSUIMCh CyMMOM 3JIEMEHTa MacChBa M €ro uHickca. BriBecTu Ha
neyaTh UCXOAHBIA U TPeoOpa30BaHHbII MaCCUBBI.

5. Bectu MaccuB A(n). Bce mosioKuTenbHbIE 3JIEMEHThI MacCHBa 3aMEHUTH
Ha |, oTpumarensHbie — Ha -1. BriBecTrn nmpeoOpa3oBaHHBIA MAaCCHUB.

6. Beectu maccuB A mu3 10 smemenTosn: 1, 5, -3, 8, 12, -8, 8, 9, 23, -5.
YeTHbI€ JIEMEHTHI MACCHBa YBEJIMYUTH HA 2, OCTAIbHBIE OCTaBUTh HEM3MEHHBIMM.
BriBecTr nosry4eHHBIN MACCHUB.

7. Beectu maccuB A u3 10 snmemenToB: 1, 5, -3, 8, 12, -8, &, 9, 23, -5.
[TogcunTarh KOJMMYECTBO OTPHUIATEIBHBIX K M KOJIMYECTBO TOJOKHUTEIBHBIX 7
AJIEMEHTOB.

Juis rekymero kourpoJisa TK3:

[Iposepsiemast kommierenuusi: OIIK-4.2 - BrnaneeTr HaBbIKaMu NPUMEHECHUS
HU(POBBIX TEXHOJIOTHI JJIsl PEIICHHs 3a/1ay MPO(PECCUOHATBHON AESTENbHOCTH C
Y4E€TOM OCHOBHBIX TpeOOBaHUU MH(DOPMAITMOHHOW O€30MaCHOCTH.

JlabopaTopHas padora 8. Penienue 3a1a4 ¢ OJHOMEPHBIMU CTATUYECKUMHU
MacCUBaMHM METOJAMH CTPYKTYpPHOTO MPOrpaMMHUpPOBAaHMS. AHaIU3 KOJOB
porpamm C rnepegaveit mapaMmeTpos.

[Ipumep 3ananuii.

Hammcate ko4 mNporpaMMbl, pealM3yrOLIe onepanuu ¢ OJHOMEPHBIMU
MaccuBaMH, pa30uBas KoJ Ha (PYHKIHMHM M CTpPEMsCh K JIMHEHHOW CTpyKType
IJIABHOW IIPOTPaMMBI.

1. HanucaTte mporpammy, KOTOpasi MO3BOJIUT BBECTU C KJIABHATYPhI YKCIIO X
tuma unsigned int, co37aTh U BEIBECTH Ha JUCILICH MacCHB a, B KOTOPOM a[HOMEp
OuTa yncia X| = 3HaYeHHUI0 OUTa YKCIIa X.

2. Nan uensiii maccuB a[10], 3anonuuth ero no ¢opmysne a[i] = crapiias
BOCbMepKa OuT = 1, muanmas = i+1, Hanedartath. [locuutarh W BBIBECTH Ha
MOHHUTOP KOJIMYECTBO OUT YCTAaHOBJIEHHBIX B | /I KaXK10T0O AJIEMEHTa MacCHUBa.

3. dan maccuB a[8] tuna char, 3anonauts ero no gopmysie afi] = 2n +5 u
BBIBECTU HA MOHUTOP JIEMEHTHI MacCHUBA, B KOTOPHIX €CTh 3 OUTA YCTaHOBJIEHHBIX
B 0 U clienyromuX MOaps/I.

4. Jlan uenwnii maccuB a[l5], 3amomHuth ero mo dopmyne afi] = 3*i
HarevyaTtaTh. [locunTath M BBIBECTH HA MOHHUTOP MaKCUMaJIbHOE KOJIMYECTBO OUT
YCTaHOBJIEHHBIX B 0 M CIEAYIOMNX NOAPSA ISl KaKI0ro 3JIEMEHTa MacCHBa.

JlabopaTopnas padora 9. [lunammueckue wmaccuBbl. PabGoTta co
BJIO’KEHHBIMU LIUKJIAMHU.
[Tpumeps! 3ananuii:



1. Co3naTh MTUHAMUYECKU MAcCUB U MPUCBOUTH €0 AJEMEHTaM 3HAUY€HUE
CBOET0 MHJEKCA.

2. Chopmupyiite ¥ BBIBEIUTE HA SKPaH CIUHUYHYIO MATPHUILy C IHEITBIMH
AJIEMEHTaMHU, BBOJIS €€ MOPSOK C KIIaBUATYPBHI.

3. Pa3zpabGorate mnporpaMMmy WHHUIIMATU3AMUA OJHOMEPHOTO MAacCHBa
YUCJIaMH B 33JJaHHOM JIMAITa30HeE.

4. Co3gaTh mporpaMmy Jjis IEPEMHOKEHUS MaTPUIILI Ha BEKTOP. JlaHHbIE O
pa3Mepax MaTpHUIlbl U BEKTOpa, 00 UX 3JIE€MEHTaX BBECTH C KIaBUATYPHI.

5. 3meHeHue sHepronoTpeOIeHs KUJIOro JIoMa MO JHSIM ONpeeseTcs
bopmyIIoii:

P(d) = [sinfe™" '(,"l.v,’ 3.1-10

DJIEKTPOHHBIM PETUCTPATOP 3alMCHIBAET B CBOK NaMATh 3HAYCHUS
noTpedisieMoil sHeprun Kaxaple n nHe. Ilo uctedenum N gHel co3MaHHBIN
MacCHB 3HA4eHUN 00pabaThIBACTCS W OINPEACNSIOTCS JTHHU, KOTJa IMOTpeOIeHue
SHEPrUM MAaKCHUMalbHO W MHUHHUMAJIbHO. 3HaYeHUs n U N HacTpanBacMbIE.
CmonenupyiiTe JaHHBIN IIpoLieCC.

JlaGopaTopnasi padora 10. Pemenue 3amau Ha 00pabOTKy CHUMBOJIBHBIX U
CTPOKOBBIX JIAHHBIX.

[Ipumeps! 3ananui:

Hanucate nporpamMmy Ha si3bike C++, KOTOpasi MOJIy4aeT Ha BXOJIE OJIHY WUJIU
HECKOJIbKO CTPOK CUMBOJIOB (B 3aBUCHUMOCTH OT MOCTAHOBKH 3aJ1aui), BHITIOJHSIET
00paboTKy CTPOK B COOTBETCTBUU C TPEOOBAHUSIMU 3aJIaHUS U BBIBOJUT PE3yIbTaT
Ha dKpaH. BBOJ JaHHBIX OCYIIECTBISAETCS C KJIABHATYphl C YU€TOM TPEOOBAHUM K
BXOJHBIM JIaHHBIM, COJICPKAIIUXCS B TOCTAHOBKE 3aJa4H.

1. BBenute mnpemsioKEHHE, CIOBA B KOTOPOM Pa3AEi€Hbl HECKOJIbKUMH
nmpo0eamMu U B KOHIIE KOTOPOTO CTOUT TOUYKa. Y NAJUTE MOBTOPSIONIUECS MTPOOEIIhI
MEXIY OTACIbHBIMU CJOBaMHU (OCTaBliAsl 1O OJHOMY TpoOemy), BBIBEIUTE
OTPEIaKTUPOBAHHOE MPEAJIOKEHHUE HA SKPaH.

2. JlaHa cTpoka, B KOTOPOW CJIOBa pa3zelieHbl OJIHUM MPOOEIoM. 3aMEHHUTE
nepBbie OYKBBI BCEX CJIOB Ha 3arjiaBHbIe (€CIM CIOBO HAYMHAETCS C 3arjiaBHOU
OyKBBI, OCTaBbTE 0€3 U3MEHEHHS).

3.. Jlana crTpoka, B KOTOpOH cCjOBa pa3feleHbl OJHHUM MPOOEIoM.
[loncuuraiite, ckonbko OyKB 'e' BCTpeuaeTcs B KaxzaoMm cioBe. Hampumep:
Beeaute ctpoky > Better late than never

CumBozn 'e' BcTpeyaeTcs B CIIOBAX:

Better - 2 pa3(a)

late — 1 paz(a)

than — 0 pa3(a)

never — 2 pa3(a)

4. Jlana cTpoka, B KOTOPOW CJIOBA PA3JEICHbl WM OJHUM MPOOEIOM, WIIH
samsiTor w mpoOenom. IlopacumTaiite, CKOJBKO B KaXJAOM CJIOBE OYKB,
COBMAIAIONINX C €ro MepBOi OYKBOM.



sl IpOMeKYTOYHOM aTTeCTAlUM:

Bomnpoce! 1Jis1 NIOATOTOBKH K IK3aMEHY.

1. AropuTM™MBI: onpeieNieHne, CBOMCTBA, CITIOCOOBI 3aITMCH U BUJIBI.

2. brok-cxembl: criocoObl MpeCTaBICHHsI, OCHOBHBIE 3JIeMEHTHI. [Ipumepnl
JUISL Pa3HBIX aITOPUTMUYECKUX KOHCTPYKIIHM.

3. Bo3nukHoBeHue u pazputhe s3bika C. Ctangaptsl s3b1ka. A3pik C+.

4. OcHOBHbBIE OOBEKTHI sI3bIKA: AN(aBUT, JIEKCEMBI, TAHHBIX.

5. KoHcTaHThl, UIeHTU(DUKATOPBI, TIEPEMEHHBIE.

6. Tunel gaHHBIX. MHOXKECTBO 3HAYEHUN M MHOXECTBO OIEpALMil HA THUIIE
naHHbIX. Oniepanuu 3aMenieHus.

7. llpaBuna 3anucu nporpamM Ha si3bike C. CTpyKTypa NmporpamMmbl Ha
sa3bike C.

8. dopMaTUpOBaHHBIM  BBOJ/BBIBOJ]  J@HHBIX  PA3IMYHBIX  THIIOB.
Cneundukaropsl. [Ipumepsr.

9. CrangapTHble MOTOKM BBOJIa-BbIBOJA JAaHHBIX. MaHUMYJISITOPBI MOTOKA.
[Ipumepsr.

10. KommeHnTapuu. Ynpasisitomue mociaeaoBaTeabHoCTH. [Ipumepsr.

11. Oneparop npucBauBanusi. Apudmernueckue omnepauuu. IIpruoputeTs
BBINOJIHEHUSA onepanuid. [Ipumepsr.

12. Jlormueckue omnepaluu: YCIOBHbIE U mobutoBble. Omnepanuu
otHomieHui. Casurossle onepanuu. [Ipumepsr.

13. Marematuueckue ¢pynkiuu. [Ipeodbpazoanue tunos. [Ipumepsi.

14. IIpoctoit oneparop. CoctaBHoi onieparop. [Ipumepsl.

15. Onepatopsl BeIOOpa: ycinoBHbIN onepatop if. [Ipumepsr.

16. OniepaTopsl BeIOOpa: oneparop-nepexiaodarens swich. [Ipumepsi.

17. Oneparop uukna ¢ npeayciosueM. [Ipumepsr.

18. Oneparop uukna ¢ nocryciopueM. [Ipumepsr.

19. Oneparop uukna ¢ napamerpom. [Ipumepsr.

20. OyHKUMM TOJIL30BaTENs: ONKMCAHKE, BbI30B. JIOKabHbIE U TI100aJbHBIE
nepeMeHHble. [Ipumepsl.

21. ®yuknuu noaws3oarens. [leperpyska ¢yHkumii. 3aronoBoyHbie (Hailiibl.
ITpumepsl.

22. Pekypcusi: MOHATHE, peKypcuBHas Tpuana. [Ipumepsl permenus 3anay
PEKYPCUBHBIM CIIOCOOOM.

23. Ykazatenu: yka3aTeian Ha OOBEKTHI, yKa3aTen Ha (DYHKIIMH, yKa3aTelb
Ha yKa3aTellb.

24. OmHOMEpHBIE MacCHBBI: OOBSBICHHE, WHUIMAIM3ALMs, TeHEpalus Hu
BbIBOJI. OmpenienieHusi pa3Mepa namsTi IJisi OJJHOMEPHOTO MaccuBa. YKa3aTelu U
MaCCHUBBI.

IIpumeps! 3aaHuii (JIMHEHHBIA AJITOPUTM)

CocTaBUTb MporpamMmy Jisi BBIYUCICHUST (DYHKIIUU



3y ¥ =itge’ —035 1077 +|sin x]

Y y=a+ b +In[x’|+0,11-10° - ctgb

5) y = :’:1rctgx2 — ctgzx +0,41-107" + €
) Q=‘sinzy—cos3x‘+5-1ny—0,3-10‘12
7) y = arctgx2 —0,53-10% + arcsin x

g) V= arctgx’ —0,75-107"° + " —e " +ctgx

S=31/1n‘cos3x‘+ 4 10,7110 +1g x
x+c

9)
10) y=1/‘x7‘+O,78-10_18+ctgx+1gx
" y =arctgx —0,45-107" +|e* — 12‘ + ctgx

1) 7= Ux? cte(x +1) = 0351079

IIpumepsl 3agaHuii (AJITOPUTM - BETBJICHHE)
CocTaBuTh NPOTPaMMBbI JIJIs1 BBIYUCICHUS 3aJJaHHBIX (DYHKIIUI.
5x, x<0
y=46x, 52x20
X, x>5
sin x, x<0
y=4cosx, 452x>0
ctgx, x>45
IIpumepsl 3a1aHuil (AJITOPUTM - ITUKJI)
CocTaBUTh MIPOrpaMMBbI JIJI1 BBIYMCIICHUS 33IaHHBIX CYyMM, MPOW3BEACHUN U
TabynupoBaHusl GYHKIIMA HA 3aJTAHHOM MHOECTBE TOUEK.

S=> log,i S:ﬁ(iu)2
" i=1 :

N N
P=]]e" P:H(i—3)

y=sin’(x+1)

y =sin x + cos x — ctgx
x€[10,70] ar h=10 s X €(30°,45°,60°,75°,90°)

IIpumeps! 3agaHuil (MaCCHUBBI)



1 Beectu MaccuB A(N). DineMeHTbl C HHJEKCAMH KpPAaTHBIMU TpPEM
YMEHBIIIUTH B JIBA pasa, a 3JIEMEHThI C UHAEKCAMU KPAaTHBIMU 5 YBEIUYUTh B TPU
pasa. BeiBeCcTH NOITy4YEHHBIN MACCUB HA I1€YaTh.

2 BBectn maccuB A(N). N kpatHo 3. [IpeobpazoBath MacCHB TakK, YTOOBI
anemeHTHI OT 0 10 N/3 OblIM 3aMeHEHBI Ha HyJH, a 3JeMeHThl oT 2/3 1o N -
YBEJIMYEHbI B JIBa pa3a. BbIBECTH MCXOIHBIM M MpeoOpa3oBaHHBI MAacCUBBI Ha
neyarh.

3 3amoJIHUTh MAacCHUB Yi€HaMU HaTypajibHOro psana (1, 2, 3.....) 1o Tex nop
MOKa UX MPOU3BEJCHUE HE CTaHET OoJIbllle Harepe 3aJaHHoro yucia M. BeiBectu
HAa I€4YaTh MPOU3BEICHNUE U YNCIIO JIEMEHTOB MAaCCHBA.

4 3anonauth mMaccuB A(N) 4eTHbIMU 4I€HAMH HaTypaiabHOro psna (2, 4,
6.....) 10 TEX MOp MOKa UX MPOU3BEACHNUE HE CTAHET OOJIbIIIE IPOU3BOJIBHOTO YKCIa
M. Haiitu cymMy 371€EMEHTOB Pslla U UX YKCIIA.

5 3agath MaccuB A(N), N=K+M. DrnemeHTsl MaccuBa ¢ HHAEKCOM OT 0 10
K - 4neHsl HaTypalbHOTrO psifia KpaTHbIE 2, OCTANbHBIE - KpaTHbIE 5. Haltn cymmy
U TPOU3BEJEHUE DIIEMEHTOB MacCMBa M YacTHOE OT JEJIEHHS CyMMbl Ha
IIPOU3BEJCHUE.

6 Beectu maccuB A(N) u3 wieHOB psaa A(I)={/IT. Hucno 4neHoB psaa
orpanndensl no ycioButo A()XM, rome M>>1. Haiitu cymmy 4jeHOB psiia
KPaTHBIX JBYM U MIPOU3BEJACHUE WICHOB Psiia KPATHBIX TPEM.

7 Bsectu maccuB A(N, M). TpaHCOHMpPOBATh 3Ty MaTpHILy, T.€. 3aMEHUTH
CTpOKH cTOJ01IamMu. BrIBECTH Ha meYaTh UCXOMHBIA U IPEOOPa30BAHHBIN MAaCCUBBI
B BUJIE MaTPUIIBI.

8 Bmectu maccuB A(N, M). OnpenenuTh KOJIUYECTBO MOJOKUTEIBHBIX U
OTPHULIATENBHBIX 3JIEMEHTOB.

9 BBectu maccuB A(N, M). Haiitu makcuMaibHbIE SJEMEHTHI Ka)I0TO
CTOJIOIIA ¥ 3aITUCaTh UX B OTJCIHHBIA MAaCCHUB.

10 Beectu maccuB A(N, M). HailTu MuUHUMAaNIbHBIC 3JIEMEHTHI KaXKIO0U
CTPOKH U 3aMUCATh UX B OTAECIbHBIN MACCHB.
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