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1. Heas, 32a1a4M ¥ NJIAHUPYeMblIe pe3yJIbTaThl 00y4YeHHUs 10 TUCHUIINHE

Lenpto  ocBoeHus  aucumiuiiHbl  «lIporpammupoBanue»  sBIseTCA
dbopMupoBaHHEe KOMIIETEHIIMM CBSI3aHHBIX C Pa3paOOTKOW aarOpUTMOB pPEIICHUS
NPaKTUYECKUX 3aJad Ha S3bIKE MPOrpaMMHUpPOBAaHMs, B TOM 4YHCIE 3a]ad
MaTEMaTUYECKUX, TEXHHUYECKHX, WHXEHEPHBIX M Ap. SI3BIKM IPOrpaMMHUpPOBAHMS,
ucronb3yembie B o0ydernu Python u Cut++.

3ajayaMu JUCIUIUIMHBI SBIISIOTCS:

— O3HAKOMJIEHUE C OCHOBHBIMH QJITOPUTMaMU U  IMPOTrPaMMHBIMU
CpEICTBaMH pPEIICHUS TPAKTUUYECKUX 3a/]a4;

- dopMupoBaHre yMeHUW pa3zpabaTbiBaTh aJIrOPUTMBI U  peIlaTh
MPaKTUYECKUE 3a/1a4U Ha S3bIKE POTPAMMHUPOBAHUS;

- (opMUpOBaHHE CHOCOOHOCTH aJ€KBATHO OLEHUBATh pa3pabOTaHHBIC
QITOPUTMBl M PEAJTU30BAHHOE NMPOrPAMMHOE OOECHEUECHHUE PEHICHUS MPAaKTUYECKUX
3a/1ad.

KomnereHmu u UHIMKATOPBI, PopMUpyeMble y 00y4aromuxcs:

Kox n HauMeHOBaHUE KOMIICTCHITUH Kox n HauMeHOBaHUE WHAMKATOPA
OIIK-7.1 CnocoGeH pa3pabaTbiBaTh aITOPUTMBI
OIIK-7 CnocobeH pa3pabaTbIBaTh JUIsI pEIICHUs TPaKTUYECKUX 3a]a4
aNnropuTMsl U nporpammel, npurojausie | OIIK-7.2 Criocoben pa3pabaThiBaTh
JUTSL IPaKTUYECKOTO IIPUMEHEHUS KOMITBIOTEPHBIC TIPOTPAMMBI, TIPUTOJTHBIC TSI

IMPAKTUYCCKOI'O NIPUMCHCHU

2. Mecto aucuuninHbl B cTtpykrype OIl

[IpeamecTByromme TUCIUTIIMHBL (MOAYH), ipaktuku, HUP, ap.
1. Wudopmanuonnsie Texuosoruu (MupopmarrionHbie u 1iuppoBbie
TEXHOJIOTHH)

[Tocnenyromue aucruminabl (Moaynun), npaktuku, HUP, mp.
1. OOBeKTHO-OPUEHTHPOBAaHHOE MporpaMMmupoBanue (MupopmaimoHHbie 1
U POBHIC TEXHOJIOTHN)
2. ba3sl nannbix (MHbopMaoHHbie 1 ITU(PPOBLIC TEXHOJOTHH)
3. Java-rexnosornu (Crienuanu3upoBaHHBIA MOIYIh 1)
4. Web-niporpammupoBanue (Crienaau3npoBaHHBIA MOIYIb 1)
5. Texnomoruu MOOMIBHBIX TIpuaoxkeHUN (CrerraaTn3upoBaHHbIH
MOTyJTh 1)
6. YueOHnas npakTuka (o3HakomutenbHas) ([IpakTrka)
7. IlpousBoacTBeHHas IpaKTUKa (TEXHOJOTUYEcKast (MPOEKTHO-
texHosoruueckas)) (I[Tpakrrka)
8. TlpousBoactBenHas npakTrka (nmpoektHas) ([IpakTuka)
9. IIpousBoactBeHHas npakTrka (npemaumiomtast) (IIpakTuka)
10. BeimonHeHUE U 3a1TUTa BBIMTYCKHOW KBaTM(UKAIIMOHHON PabOThI
(TocynapcTBeHHast UTOrOBasl aTTECTAIINA)



3. CTpyKTypa H coep:KaHue JTUCHUIITTHHBI
3.1. CTpyKTYypa AHCHHMILINHBI

J11s o4HO# popMBI 00YUECHUS

Bun yuebnoli paboThl Bcero | Beero | Cemectp(bl)
3E 4acoB 1 2
OBILAS TPYJIOEMKOCTb JIUCLIATIJIMHBI 9 324 | 108 | 216
KOHTAKTHAA PABOTA* - 162 57 | 102
AYJIUTOPHAS PABOTA 3,4 122 50 72
Jlexknnn 1,4 52 16 36
[IpakTryeckue (CEMUHAPCKUE) 3aHATHUS - - - -
JlaGopaTopHbIe pabOTHI 1,9 70 34 | 36
CAMOCTOSITEJbHAS PABOTA OBYYAIOIETOCS 5,6 202 | 58 | 144
[IpopaboTka yueOHOTO MaTepHaia 3,6 130 66 | 28
KypcoBoli npoekt - - - -
KypcoBas pabdota 1 36 - 36
[ToaroroBka K mpoMeKyTOYHOM aTTeCTalun 0,36 36 - 36
[TpomexxyTOUHas aTTECTAIINS: 3 3
KP KP
Ji1st 04HO-3204HOI (POpMBI OOYUEHHS
Bun yuebnoii paboTbl Beero | Bcero | Cemectp(nl)
3E 4acoB 1 1
OBIAA TPYAOEMKOCTD JUCLHHUIIJIMHBI 0 324 108 | 216
KOHTAKTHASI PABOTA - 93 22 | 75
AVJIMTOPHAS PABOTA 1,17 42 8 | 34
Jlexuun 0,56 20 4 16
[IpakTrueckue (CEMUHAPCKUE) 3aHATHUS . = . =
JlaGopatopHbie pabOThI 0,61 22 4 18
CAMOCTOSITEJIbHASI PABOTA OBYYAIOILEETOCST | 7,83 282 | 100 | 182
[IpopaboTka yueOHOrO MaTepuana 6,5 237 98 | 139
KypcoBoit mpoekt - - - -
KypcoBas pabdota 1 36 0 36
[ToaroToBKa K MPOMEXYTOYHON aTTECTAIIUU 0,36 13 4 9
[TpomexyTOUHas aTTECTAIHS: 3 3
3 KP




3.2. Conep:xkanve IUCHUILUIMHBI, CTPYKTYpPHPOBaHHOEe IO pa3jenaMm H

BHJaM 3aHATHH

Paznennl
TUCLAIUINHEL

Bcero yacosn

Pacnpenenenue
TPYJOEMKOCTH

110 BUJaM y4eOHOM paboThl

JIEKIIAU

nab. pab.
TIp. 3aH.

cam. pao.

®opmbl 1
BUJ|
KOHTPOJIA

WNHpexcbl MHIUKAaTOPOB
dbopMHpyEMBIX
KOMIIETeHIIUI

Pasnen 1. Beenenue B
SI3BIK
MIPOTPaMMHUPOBAHUS
Python
bazoBrie
JAaHHBIX
i (]

THUIIbI

Python,

w
(o]

12

18

Pazgen 2. bazosrie
TUIBI JaHHBIX Python,
CTPOKH, CIIMCKH,
CJI0Bapu

32

20

TK 1,
TK 2
TK 3

OIIK-7.1, OIIK-7.2

OIIK-7.1, OIIK-7.2

Pazmen 3. basoseie
THUIBI 1aHHBIX Python,
(haiiiel, KOPTEXH,
MHO>KECTBA.
Co3pnanue
MIPIIIOKCHUS Ha

Python

40

14

20

TK 2,
TK 3
TK 4

OIIK-7.1, OIIK-7.2

3auer

OM1

OIIK-7.1, OIIK-7.2

HToro 3a 1 cemecTp

108

16

34

58

Pasnen 4. bazosbie
AJIITOPUTMBI
MPOrPaMMHUPOBAHHUSL.
ANrOopuTMBI,
MTOBBIIIAIOIITHEC

3¢ (HEeKTUBHOCTh
MIPOrPaMMHOTO KOJIA.

60

12

12

36

Paznen 5. Ilpuemsl
CTPYKTYPHOTO
IPOTPaMMHUPOBaHUS

60

12

12

36

TK 5,
TK 6

OIIK-7.1, OIIK-7.2

OIlK-7.1, OIIK-7.2

Pasmen 6. Pabora c
CUMBOJIBHBIMH n
MMOJIL30BATEILCKUM U
TUIIAMHU. OCHOBBI
00BEKTHO-
OPHUEHTHUPOBAHHOTO
MOAXO0MA.

60

12

12

36

TK4

OIIK-7.1, OIIK-7.2

Kypcosas pabota

36

36

OMkp

OIIK-7.1, OIIK-7.2

DK3aMeH

OM 2

OIIK-7.1, OIIK-7.2

HToro 3a 2 cemecTp

216

36

36

144




3.3. Coaep:xkanue TUCHUNTHHBI

Pasnen 1. BBenenue B s3bIk nporpammupoBanHus Python bazoBbie Turib
nanubix Python, uyncna.

Tema 1.1. Cunrtakcuc s3eika Python. /luHamudeckass tumnuzaius BeeneHue B

TUTIB 00BeKTOB Python.

Tema 1.2. bazoBbie THmbl pganHbix B Python. OO6pabotka uwnciaoBoi

uHbOpMaIUH.

Tema 1.3. ba3zoserit Tun ganaeix Python — uncna, mogynu math, random.

Paznen 2. IlocnenoBarenbHocTy B Python. ba3zoBele Tumbl manHbix Python —
CTPOKH, CITUCKHU, KOPTEXKH.

Tema 2.1. ba3oBbie THIIBI JAHHBIX — CTPOKH, METOJIBI CTPOK.

Tewma 2.2. ba3oBblie TUITBI JaHHBIX — CIIUCKU, ABYMEPHBIEC CITUCKU (MATPHUIIBI).

Pasnen 3. bazoBeie Tunbel nmanHbix Python, cnoBapu, MHOXecTBa, (Qailibl.
Coznanue npuioxenus Ha Python.

Tema 3.1. ba3oBbie TUTIBI TaHHBIX — MHOYKECTBA, CJIOBAPH.

Tema 3.2. ba3oBbie TUIIBI TaHHBIX — (AIIBI.

Tema 3.2. Tlonp3oBarenbckue (ynkimu B Python, o0paboTka HCKIHOYEHUI.
Co3nanue npuiiokeHus Ha Python.

Paszgen 4. Dba3zoBele  anroputmMel  IPOrpaMMHUPOBAaHUS.  AJTOPUTMBEI,
MOBBIIIAIOIINE 3()PEKTUBHOCTH MPOTPAMMHOTO KOAA.

Tema 4.1. Apudmernueckue omnepauvu M MmaremMaruueckue QyHkuum CH++,
IPOrpaMMUpPOBAHUE 3a7ad JIMHEWHOM CTpyKTypsl. Ormnepauuu BBOJAa-BBIBOAA,
NOHATHE TOTOKAa JaHHBIX, OINepaTopsl (OpMATUPOBAHHOIO  BBOJA/BBIBOAA,
OIIepaTOPbI AITOPUTMA BETBIICHHUS.

Tema 4.2. CuetHblii onepatop nukia For. Anroputmsl reHepaiuu ciydaiHbIX
YHUCEJl.

Tema 4.3. OmepaTopbl YCIOBHOTO IHKJIA. AJTOPUTMBI TaOYJSAIIUHA JaHHBIX.
Onucanve U THULMANU3alus CTaTHYECKUX MaCCHUBOB.

Pa3znea 5. [Ipuembl CTpyKTYpPHOTO IPOrpaMMUPOBAHUS.

Tema 5.1. OCHOBHBIE NPUHIHUIBI CTPYKTYPHOTO MporpammupoBanus. [lonarue
«pynkrus». Ctpyktypa QyHKIMA U ux Tuanbl. PopManbHble U (pakTUUecKue
napameTphl.

Tema 5.2. Onucanue AUHAMUYECKUX MacCUBOB. CTPYKTypHBIH MOAXOJ TIPH
paboTe C OTHOMEPHBIMU U JIBYMEPHBIMHU TUHAMUYECKUMHU MAaCCUBAMH.

Tema 5.3. VYkazarenum Ha ¢ynkuuu. CrnocoObl mepenayd MUMeH (yHKIU B
KauecTBe Mapamerpa.

Pa3nea 6. PaboTa ¢ CUMBOJIBHBIMH M TOJIb30BATEIBCKUM M TUMaMU. OCHOBBI
00BEKTHO-OPHUEHTUPOBAHHOTO MOAXO0/A.

Tema 6.1. CumBoabHBIE JaHHBIE U CTPOKU. CTpokoBbie QyHKIHH. [Ipumepsl
3aja4 Ha oOpaOOTKYy CHUMBOJIBHBIX MAacCHBOB M CTpokK. Iloynb3oBarenbckue THITBI



naHHbIX. [Iepeuncienus.

Tema 6.2. Crpykrypsl. OObeauHeHusi. Ileperpy3ku u 1maGnoHbl (QYHKIUH.
[Tomumopdusm. Ileperpyska omeparuii. Bpems ku3Hu u 00J1aCTh BUAUMOCTH
MIEPEMEHHBIX.

Tema 6.3. OcnoBbl OOII. Ilonsatue knacc. AtpubyTthl kinacca. HacnenoBanue.
[TonsiTue 6a30BBIN U MPOU3BOAHBIN Kiacc. [IpHHIMIIBI HacIEAOBAaHUS 3aKPBITHIX H
3alUIIEHHBIX 00JacTel Kiacca.

3.4. TemaTuyecKui NJIAH NPAKTUYECKHUX 3aHATHI
Jlannwiii 610 pabomwi He npedycmomper yueOHbIM NAAHOM.

3.5. TemaTuueckni IjiaH JadopPaTOPHBIX padoT

. BBenenue B Tunel 006ekTOB Python

. bazoBsie Tumbl nanupix B Python. O6paboTka unciaoBoit uHpopMaluu

. bazoBbiii Tun nanubix Python — uncna, momynu math, random

. ba3oBbIe THITBI TAHHBIX — CTPOKH, METOJIBI CTPOK.

. ba3oBbIe THITBI TAHHBIX — CITUCKH, IBYMEPHBIC CITUCKHU (MATPHIIHI).

. ba3oBbIe THITBI TAHHBIX — MHOYKECTBA, CIIOBAPH.

. bazoBble TUTIBI JaHHBIX — (DaiiIbL.

. [Monme3oBaTensckue ¢ynkiuu B Python, o6pabotka uckimodenuii. Co3nanue
npuioxeHus Ha Python.

9. Jluneitnbie anroputmsl. [locTpoeHue nmporpamMm Ha JIMHEWHbBIE aITOPUTMBI.

10. AnroputMmsl BeTBieHUs. [TocTpoeHne mporpamMm ¢ aaropuTMaMy BETBIICHHUS:
onpenenenre O3 ans  maremarnueckux — ¢GyHkumid. IIporpammupoBanue
IIPEPBIBAaHUMN.

11. Iluknuyeckue alaropuTMbl, CUYETHBIM omeparop uukia. Iloctpoenue
MPOrpaMM C AITOPUTMAMHU IUKIMYECKOU CTPYKTYPHI.

12. TlpumeHenuem OUTOBBIX omepanmii. Pemenue 3agad Ha 00pabOTKy
OJIHOMEPHBIX MACCUBOB C TPUMEHEHUEM OUTOBBIX OTIEPAIIUA.

13. Ilukaudeckue anropuTMbl, UTEPALMOHHBIN omeparop Iukia. [loctpoenue
MIPOrpaMM C AITOPUTMAMH IIUKITHYECKOU CTPYKTYPHI.

14. TlocTpoeHue mporpaMM MOAYJIBHOM CTpyKTypbl. OObsiBIECHUE U
onpenesieHne PyHKIIUM.

15. Pemenue 3amad4 ¢ OJHOMEPHBIMH CTATHYCCKHUMH MAaCCHBAMHU METOJaMU
CTPYKTYPHOTO MPOTPAMMHPOBAHUS.

16. Pa3paboTka MeTogamMu CTPYKTYPHOTO TPOTPAaMMHPOBAaHUS (PYHKITUH,
3aJIaHHBIX TPaUYECKH, aHAIU3 MPOTPaMM C Mepeaveil mapaMeTpoB MO 3HAYCHUSIM,
CCBUTKAM, YKa3aTeJIsIM.

ONO O WDN -

3.6. KypcoBoii npoekT /kKypcoBasi pa6oTa

1. Janma neicTBUTENbHAas KBaapaTHas MaTpuiia mopsaka 2n. [lomyduts
HOBYIO MaTpHuIly, MepecTaBisisa ee OJOKU pa3MepoM N X N: a) KpecT-HakpecT; 0) Mo
9acoBOHM cTpenke (JIeBbI BEpXHUI OJOK CTAHOBUTCS MPaBbIM BEPXHHUM, IPaBBIA



BEPXHUI — MPaBbIM HIXKHUM H T.11.).

2.  CocraBuTh mnporpaMmy, KOTOpas 3alojHSET KBaJAPATHYIO MAaTPHUILY
nopsijika N YuciIaMu, 3aaHHbIMU (QyHKIMeH F(N), 3anuchiBas UX B HEE «II0 CIIHPAIIN
a) 1Mo YacoBOHM cTpeinke, 0) MPOTHMB YacOBOM cTpenku. PazpaboTaTh MpOEKT s
cirydas, korjga F(N) MoxxeT ObITh pa3HoOM ((YHKIHUS, KaK apaMeTp).

Hanpumep, s N=5 u F(n)=n? mony4aeM cieayronue MaTpHUIbL:

a) 1 2 3 4 0) 16 15 14 13

16 17 18 19 17 24 23 12
15 24 25 20 18 25 22 11
14 23 22 21 19 20 21 10
13 12 11 10 9 5 6 7 8 9

3. Jlan omHOMEpHBIN LieTouMCIeHHBIN MaccuB pazmepa N. Pazpaborats He
MEHee JByX Ccroco0oB mmmdpoBaHus/aemuppoBaHusl 3JIEMEHTOB MaccuBa C
MpUMEHEHUEM TOOUTOBBIX ONEPAIIHii.

4.  Jlana BemectBeHHas Martpuiia pasmepom (N X M). IlepecraBisisi ee
CTPOKH M CTOJIOIIBI, TOOUTHCSI TOTO, YTOOBI HAUOOJIBIINN dTIEMEHT (WJIM OJIUH U3 HUX)
OKa3aJiCs B IECBOM BEPXHEM YTITy.

5.  Pa3paboTath mpOEKT, KOTOpBI 00ECIeUrnBAaET BBIMOJHEHUE OIEpaIlHii
CIIOKEHUS, BBIUYMTAHUS W YMHOXKEHMsS HaJ MaTpUIlaMH IeNbIX uucel. Boioop
BBITIOJIHAEMOW OIepalid OCYIIECTBISIET ToJib3oBaTenb. [l  apudmeTndeckux

00 N O O
ENNCO R NG

oTiepaIyii HaJ| MaTpUIlaMH HCIIOJIb30BaTh MEPETPYy3Ky OMEpaTopoB.

6. W3 MaccuBa yJaIHuTh CaMyl JUIMHHYIO IICTIOYKY YETHBIX SJIEMEHTOB.
[Tpumep, u3 maccua A[8]: 4 142 12 4 6 nomwken nonyunthes MmaccuB A[5]: 414 2
1 (camas navMHHAS MEMOYKA YETHBIX YHCEN BKJIIOYAET dJEMEHTHI ¢ 6 1o 8: 2 4 6).
[TpoBepuTh MONHOTY TPOrpaMMbl Ha JJIMHHBIX MAacCHUBaxX ¢ OOJBIIMM HaOOpPOM
MOCJICIOBATEIPHOCTEH IIENBIX YHCeN. PaccMOTpeTh CHTyaluio, Korja IoJI0OHBIX
IIEMOYEK HET.

7. W3 maccuBa A ynajauTh T€ 2JIEMEHTBI, KOTOPBIC BCTPEUAIOTCS U B MACCUBE
A u B maccuBe B o kpaitneit mepe o 2 pasa. [Ipumep, maccus A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000uX MaccCMBax BCTPEYACTCS TOJIBKO
3JIEMEHT, paBHbIH 5. MaccuB A mocite yaanenus npumet Bua: A[6]: 334239,

8. M3 maccuBa A ynajauTth T€ IENOYKH YETHBIX 3JIEMEHTOB, B KOTOPBIX €CTh
XOTs1 ObI OZMH 3JeMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 324523265,
maccuB B[6]: 1 34 7 8 9. Maccus A niocie ynanenus npumet Bua: A[7]: 352326 5.

9.  MaccuBsl 4 u B nipecTaBIsAOT cOO0M IBa YUCIOBBIX MHOXKECTBA U3 N U
M 2JIEMEHTOB, COOTBETCTBEHHO. Pa3paborarh mporpamMmbl IS TOJyYCHUS
00beTMHEHUS, TICPECEUCHHS U PA3HOCTH YKa3aHHBIX MHOYKECTB.

10. MaccuB 4 npexacrapnsier coboit MaTpuily Ko3(h(UIHUEHTOB JIMHEHHOTO
ypaBHEHHs N-TO Topsaka. PaspaboraTh mporpamMmy il HAXOXJICHUS PEIICHUS
cucteMbl Metojiamu ['aycca u Kpamepa.



11. MaccuB A mpeacTaBiser coboil Marpuily Ko3hOHUIIMEHTOB JTUHEHHOTO
ypaBHEHUs N-To mopsaka. PaspaboraTe mporpamMmy sl HaXOXICHUS PEIICHUS

CHUCTEMBI METOJIaMM 3eHJIeTisl U METOJIOM 0OpaTHOW MaTPHUIIBI.

12. Tloctpouts (QyHKIMOHANEHYIO MaTpuiy F(X,Y) = /x +§/§—;B n

X2 +y"
TOYKaX JJIs JII0OOT0 3aIaHHOTO JnarazoHa X, Y. Haitu koopauHaThl (Xmin, Ymin) (Xmax,
Ymax) SKCTPEMalbHBIX TOYEK (YHKIMH, €CIM TaKHUX TOYEK HECKOJbKO YyKa3aTb
KOOPAMHATHI BCEX TOYEK.

13. [an (aiin, coxmepkamuii TEKCT Ha pycckoMm s3bike. [logcuuTaTh
KOJIMYECTBO CJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOIIUXCA HA OJHY U Ty ke OYKBY U
BBIIaTh ATH OYKBBI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMUECTBA CIIOB.

14, Hanucate nporpammy, KoTOpas IMO3BOJSET 3allu(poBbIBATH U
paci(ppoBBIBATH COOOLIEHUE C MOMOIIBIO «IIH(pa MEPEeCTAHOBKW». IDTOT MHUQP
MEHSIET MECTaMH JiBe cocefanue OykBbl. [IpogyMars BapuaHT mu(pOBKHU, €CITH YHCIO
OYKB B CJI0€ HEUETHOE.

15. Texkct nporpammsl Ha C++ Xxpanutca B (aitie Ha aucke. CocTaBUTH
nporpamMmy oOpabOTKH TEKCTa MPOTrpaMMBbI: 1) ONpeAeInTh MaKCUMaIbHYIO CTEIEHb
BJIO’)KEHHOCTH IIMKJIOB B MpOrpaMMme; 2) OMpPEeNHuTh O0IIee KOJIUYECTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT Tpodena; 3) yJaduTh W3 TEKCTa MPOTrpaMMbl
BCE KOMMEHTapHH.

16. Hamucats nognporpammy—dynkiuto Form(S, X, Y), rae S — cTpoka, X u
Y — BelIecTBEHHbIE TIEpeMeHHbIE. B cTpoke 3amucano apudMeTndeckoe BhIpaXKeHHeE,
cozepkaiiee nepeMeHHbie X U Y, KOHCTaHTHI (11e/1bI€ WJIM BEUIECTBEHHBIE), ONEpaLIUU
+, -, *, /. Ilopsgok omepanuii ompezaeneH ckoOkamu. lloamporpamma—QyHKIMs
BO3BpaIllaeT 3HaYeHNE apu(METHIECKOTO BRIPAKCHUS MPU 33IaHHBIX 3HAYCHUAX X U
Y.

17. Hamucats moamporpammy—dynknuto Form(S, X), roe S — crpoka, X —
BEIIICCTBCHHAsI TepeMeHHas. B cTpoke 3ammcano apudMeTHueckoe BBIpaKEHUE,
coJieprkailiee nepeMeHHyro X, KOHCTaHThI (1ieble WM BEIECTBEHHbIE), onepaiuu +,
-, *, /. Tlopsnmok omnepauuii omnpeneneH ckoOkamu. Ilogmporpamma—¢dyHKINS
BO3BpaIllaeT 3HaYeHNe apuhMETHIECKOTO BEIPKEHUS MPH 3aJJaHHOM 3HAYCHHUH X.

18. Pazpaborarh mpOEKT, B KOTOPOM PEATU3YIOTCA CTAaHAAPTHBIX OMNEpPALUU
HaJ TPEXMEPHBIMU BEKTOpPaMU a=xi+yj+ zk . Co3gath COOTBETCTBYIOIIHE
CTPYKTYpHI, GYHKIMU C HUMU U pPeaIu30BaTh MEPErpy3Ky ornepaTopos.

19. Pa3paboTtaTh MPOEKT, B KOTOPOM pEATM3YIOTCS CTaHAAPTHBIX ONEpaIuu
HaJ  KOMIUIEKCHBIMH  4HCIaMdH B  ajrebpauueckoit  dopme__ Z = A+iB.
| — KOMIUIEKCHAs equHuIa | = V—1. Co3maTh  COOTBETCTBYIONIUE CTPYKTYPHI,
(GYHKIIMM C HUMU U pean30BaTh MEPerpy3Ky OonepaTopos.

20. Pa3pabotaTh mpoEKT, B KOTOPOM PEATM3YIOTCS CTaHIAPTHHIE OMepaluu
I —

X+iy

HaJ KOMIUIEKCHBIMM YHCIaMH B OKCHOHEHUHUAIbHOW (opmeZ =€



KomIuiekcHas equauia i = v —1. Co31aTh COOTBETCTBYIOIIME CTPYKTYPBI, (DYHKIIUH C
HUMH U pEeaIn30BaTh MEPErpy3Ky ONEpPaToOpOB.

4. OueHuBaHUE Pe3yJIbTATOB 00y4eHUsI

OueHuBaHue pe3yJbTaTOB OOYYEHHS MO0 JUCHUIUIMHE OCYILUECTBIISIETCS B
paMKax TEKyIIEro KOHTPOJS W MPOMEKYTOUYHOM aTTECTAlMH, MNPOBOJUMBIX IO
oaubHO-perTuHroBoi cucreme (bPC).

[IIxana olleHKH pe3yJIbTaTOB OOYYEHUS M0 JUCHUILINHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJMKATOpa KOMIETEHIUU

o . Huxe N
Beicoknii Cpennuit Husknii
3aradu- CpEIHETO
Koz Koz POBAHHBIC | 51 85 10 100 | oT 70 10 84 | oT 55 10 69 | or 0 ;o 54
KOMIIe- | HMHIUKATOpa | Pe3yJIbTaThl
TEHIUM  KOMIIETEHIMH| OOYUEHHS 110 Illxama oneHMBaHUA
VCITUTUTHH HEY/I0B-
AUCIHILTHE YIOBIIET- YA
OTJINYHO XOpOIIO JIETBOPHU-
BOPUTENIBHO
TCIIBHO
3a4YTCHO HE 3aYTEHO
3HATh:
3HaeT Bce | 3HaeT 3HaeT He  3maer
OCHOBHBIE OCHOBHBIE | HEKOTOPBIE | OCHOBHBIE
OCHOBHBIC | TUTIOBBIE THUIIOBEIC OCHOBHBIE | TUITOBBIE
TUIIOBbIE QITOPUTMBI | aJITOPUTMBI | TUIIOBbIE JITOPUTMBI
QITOPUTMBI | PEIICHHS pereHus ATOPUTMBI | PEIICHUS
peLeHus NPAaKTUYECK | MPAKTHYECK | PELICHUs HPaKTHYECK
NpPaKTUYeCK | MX 3a/1a4 Ha | UX 3ajJ]ay Ha | MpakTHUYeCK | UX 3ajay Ha
WX 3a7a4 Ha | o0paboTKy | 00paboTKy | MX 3aaa4d Ha | 0OpaboOTKy
OIIK-7 00paboTKy | pa3lMUYHBIX | PAa3IUYHBIX | 00pabOTKY | pa3IMuYHBIX
Crniocoben Pa3NUYHBIX | THIIOB THUIIOB Pa3NIUYHBIX | THIIOB
paspabatel | OTIK-7.1 THIIOB uH(popmany | HHGpoOpMayU | TUIIOB uH(popMalu
BaTh Crocoben | HH®OpMaLH | 1, HEe | M, MOXeT | uHpopMmalu | H,
UITOPHTM | 1 oonaGarer | 1 (umcna, JOMTyCKaeT | JIOMYyCTHTh | H, JIOTTyCKaeT
1387} BATE CTPOKH, OLIMOO0K HECKOJIBKO | JIONyCKaeT | rpyOsble
porpamMm MacCHBBI) HErpyObIX MHOTO OLIMOKH
ITOPUTMBI
bl, 4 O1MO0K HerpyObIxX
IIPUTOIHBI Al OLIMOOK
e JUIst PCLICHHA YMETB!
MIpaKTH4eC Egif;‘;c Pa3paGatsiB Hemonctpu | Jdemonctpu | YactuuHo He w™oxer
KOTO A aTh pyet pyer JNEMOHCTPH | TIPOJIEMOHC
pUMEHEH anropuT™er | YMEHHE yMEHHUE pyet TPUPOBATH
us petriens pa3palaThIB | pa3pabaTbiB | yMEHUE yMEHHE
npakTHaeck | 2P aTh paspabatbIB | pa3pabaThiB
QITOPUTMBI | alTOPUTMBI | aTh aTh
uX 3aj1a4, B
peLeHus pereHus AJITOPUTMBI | aITOPUTMBI
TOM 4YHUCIIe
NPAaKTUYECK | MPAKTHUYECK | PELICHHUs pereHus
3ajad UX 3a/a4, B | MX 3a7ad, B | MPAaKTUYECK | MPAKTHYECK
MPUKTANHO | 1op  ypene | ToM  umcne | MX 3a7ad, B | MX 3a7a4, B
W 00MacTh | 5979y 3a1a4 TOM YHCIE | TOM YHCIIE
ACATCIIBHOC | pyknagHo | MPUKIAAHO | 3a1ad 3a1a4
TH. i obmact | 1 o0jacTu | MPUKIAJAHO | MPHUKIAIHO




NEATENBHOC | IEeATENBHOC | M oOyacTu | B oOmacT
TH, HE | TH, MOXET | JeSITEIbHOC | IEATEIIbHOC
JIOITyCKaeT | JIOMYyCTHTh | TH, TH,
OLIMOO0K HECKOJIBKO | IONyCKaeT | JOIyCKaeT
HErpyOBIX MHOTO rpyObIe
onOOoK HErpyObIX OLIMOKH
OmnO0K
BJIAJICTh:
Hemonctpu | Jemonctpu | HacTuuHO He wmoxer
pyet pyer JEMOHCTPH | IPOJIEMOHC
BJIaJICHHE BJIaJICHHE pyer TPUPOBATH
HaBBIKAMU | HABBIKAMH | BJIaJCHHE BJIJICHHE
HaBbikamu | pa3paOoTku | pa3paOOTKH | HaBbIKAMHM | HaBBIKAMU
pa3paboTku | U u pa3paboTku | pa3paboTKu
u ONTUMU3AL] | ONTHUMH3ALl | U U
ONTUMU3AL] | UU uu ONTUMU3AL] | ONTHUMHU3ALL
uu QITOPUTMOB | aJITOPUTMOB | HH uu
QITOPUTMOB | PELLICHUS peleHus aJITOPUTMOB | aITOPUTMOB
peneHus NPAaKTUYECK | MPAKTHYECK | PELICHUs pereHus
NpakTUYeCK | UX  3aJad, | MX  3a/ad, | IPaKTHYECK | MPAKTHYECK
uX 3aja4 HE JOIycKaeT | MX  3aj4ad4, | UX  3ajad,
JOITyCKAaeT | HECKOJIBKO | JIOMYCKAaeT | JIOMyCKaeT
911150 HEerpyObIX MHOTO rpyobie
OIIMO0K HerpyObIX OIINOKHU
OInO0K
3HATh:
3Haer Bce | 3HaeT 3Haer He  3naer
CHHTaKCHYe | OCHOBHBIE | HEKOTOpPHIE | OCHOBHBIC
OcHOBHBIE | CKHE CHUHTaKCHYe | OCHOBHBIE | CHHTaKCcHYe
CHHTaKCcH4e | KOHCTPYKIH | CKHE CHUHTaKCHYE | CKHE
CKHe " S3bIKa | KOHCTPYKIHU | CKHE KOHCTPYKIIH
KOHCTPYKILIM | IPOrpaMMH | U A3bIKa | KOHCTPYKLH | U A3bIKA
U SI3bIKA pOBaHUS MporpaMMH | | S3bIKa | IPOTPAMMHU
OIIK-7.2 nporpaMMu | 00paboOTKH | poBaHMS IIPOrpaMMU | pOBaHUs
CriocobeH | poBaHHs pasNUYHbIX | 0OpabOTKU | pOBaHUS 00paboTKH
pa3zpabarel | 0OpabOTKH | TUIIOB pa3IUYHBIX | 0OpaOOTKU | pa3TUYHBIX
BaTh pasNuYHbIX | MH(OpMAIU | TUIIOB pasNUYHBIX | THIIOB
KOMITHIOTE | THIIOB ", He | nH(popMaly | TUIIOB uH(popMalu
pHBIE uHpoOpMalK | TOMycKaeT | M, MOXeT | uHpopMalu | H,
nporpamMMm | U (4ucia, OLIMOO0K JOMYCTUTh | H, JIOIyCKaeT
BI CTpOKH, HECKOJIBKO | JIOIyCKaeT | rpyObie
NPUTOJHBIE | MACCHBBI) HErpyoBIX | MHOTO OLIMOKH
TUIS O1MO0K HerpyObIxX
MpaKTUyec ommOOoK
KOTO YMETB!
npuMeHeH | PaspabareiB | Jlemonctpu | [Jemonctpu | YactuuHo He w™oxer
ust aTh pyet pyer JNEMOHCTPH | TIPOJIEMOHC
NPUKIAJHBl | YMEHHE yMEHUe pyet TPUPOBAThH
e pa3palaThIB | pa3pabaTbiB | yMEHUE yMEHHE
KOMIIBIOTEp | aTh aThb paspabatbIB | pa3pabaThiB
HBIE NPUKIAJHBl | IPUKIATHBL | aTb aThb
IporpamMMsl | € e NPUKIIAJHBl | IPUKIAJHbBI
IPUTOJIHBIE | KOMIBIOTEP | KOMIIBIOTEp | € e
Ui HbIE HbIE KOMIIBIOTEP | KOMIIBIOTEP
IPAaKTUYECK | MPOrpaMMbl | IPOTPaMMBbI | HbIE HbIE




oro MPUTOJHBIE | TPUTOJHBIC | MPOTPAMMEI | TPOTPAMMBI
NPUMEHEHU | JUIs IE MPUTOJIHbIE | TPUTOHBIE
s, B TOM NPAaKTUYECK | MPAKTHUYECK | IS ISt
qucle 3a7a4 | oro oro MPAKTUYECK | MPaKTHUYECK
MPUKIATHO | MPUMEHEHU | IPUMEHEHH | Oro oro
iobmactu |4, B TOM |5, B TOM | IPUMEHEHH | IPUMEHEHU
JEeSATeNIbHOC | YMCiIe 3a7a4 | Yucie 3a/1a4y | 1, B TOM |5, B TOM
™ OPUKIAJHO | MPUKIAJHO | YKCIE 3a/1a4 | YUCIe 337134
i obOmactu | 1 00JacTH | MPUKIAJAHO | MPHUKIAIHO
JesTeNIbHOC | AesTenbHOC | 1 oOjactu | i oOiactu
TH, HE | TH, MOXET | JeSITEIbHOC | JIEATEILHOC
JIOTyCKaeT | AOMYCTUTh | TH, TH,
OO0k HECKOJIbKO | JIOMYCKaeT | JOIyCKaeT
HETpyOBbIX MHOT0 rpyOsie
O1IMO0K HerpyObIX OIINOKHU
1115 (0N
BJIAJICTh:
Hemonctpu | Jlemonctpu | HactuuHo He w™oxer
pyer pyer JEMOHCTPH | TIPOJIEMOHC
BJIaJICHHE BJIaJICHHE pyer TPUPOBATH
HAaBbIKAMHU | HABBIKAMH | BJIQJICHHE BJIQ/ICHUE
HaBbikamu | pa3paOoTku | pa3paOOTKH | HaBBIKAMH | HABBIKAMHU
pa3paboTKu | U u pa3paboTKu | pa3pabOTKH
u ONTUMM3AI] | ONTUMHU3ALl | U u
ONTUMU3AL] | U U ONTUMU3AI] | ONTHMHU3ALL
uu KOMIIBIOTED | KOMIIBIOTEpP | UU uu
KOMIIBIOTEP | HBIX HBIX KOMITBIOTED | KOMITBIOTEP
HBIX mporpaMM | MporpamMMm | HBIX HBIX
IporpaMM | MPUTOJHBIX | MPUTOAHBIX | IPOrpaMM | MPOTpamMm
MPUTOMHBIX | JUIS TUTS MIPUTOIHBIX | TIPUTOTHBIX
TUIS MPAKTUYECK | MPAKTHUECK | IS TUIS
NPaKTUYECK | OTO oro MPAaKTUYECK | MPAKTHUECK
oro NPUMEHEHH | PUMEHEHH | OTO oro
MPUMEHEHU | s, B |1, B | IPUMEHEHHU | IPUMEHEHU
i, B NPUKIAJHO | IPUKITATHO | A1, B | 1, B
NOPUKIAAHO | # chepe | i cdepe | IpUKIATHO | MPHUKIATHO
it cdepe NESTENIbHOC | ACSITeNbHOC | i chepe | i chepe
NesITebHOC | TH, HE | TH, NESITeTIHHOC | IEATEIIHOC
TH JIONyCKaeT | JIOMyCKaeT | TH, TH,
OmuodoK HECKOJIBKO | JIOIyCKaeT | JOIMycKaeT
HerpyobIxX MHOT'O rpyobie
o1InOoK HErpyObIX OLIMOKH
ommOOoK
OueHoYHbIE MaTepuayibl Il  TPOBEICHUS  TEKYUIEro  KOHTpPOJIS U

MPOMEKYTOUHOM aTTecTanuu npuBeAeHbl B Ilpuinoxenuun k paboueld mporpamme
JUACLUILIVHBL.

[TomHBIN KOMIUIEKT 3aJlaHMi M MaTeprajoB, HEOOXOIUMBIX IS OILICHUBAHHS
pe3ynbTaTOB 00YUYEHUS MO0 AUCIUIUIMHE, XPAaHUTCS Ha Kadeape pazpadoTuuka.



5. Y4eOHO-MeToIMYecKoe U HH(POPMALMOHHOE o0ecriedeHHe JUCHUILIMHbI
5.1. YueOHO-MeTOANUYECKOE 00ecIeueHue

5.1.1. OcHoBHas nuTEparypa

L 3y6oga, E. JI. UapopManroHHbIe TEXHOJOTHH B TPO(PECCHOHATILHOMN JEATEIHHOCTH :
yuebnoe nocobue misa By3oB / E. JI. 3y6oBa. — Cankr-IletepOypr : Jlans, 2022. — 212 c.
— ISBN 978-5-8114-9347-0. — TekcT : 251eKTpoHHbIH // JIaHb : 2JIeKTpOHHO-OMOInOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/254681 (mata obpamenus: 21.03.2023). —
Pexxum nocTyna: uist aBTOpHU3. TOJIb30BaTEIICH.

2. Jlorynoga, O. C. Uudopmatuka. Kypc nekuwmii : yuebnuk / O. C. JlorynoBa. — 2-¢
u3 ., uctp. u gon. — Cankr-IlerepOypr : Jlanp, 2022. — 148 c. — ISBN 978-5-8114-3266-
0. — Texkcrt : snexTpoHHbIH / Jlanb : 3nekTpoHHO-OMOimoreynas cucrema. — URL:

https://e.lanbook.com/book/213206 (nara o6pamenus: 06.03.2023). — Pexxum gocryna: s
aBTOPH3. IIOJI30BATEIICH.

3. HOpreBa, A. A. MaTtemaTnueckoe mporpaMMHpoBaHue : yuyeObHoe mocobue / A. A.
IOpreBa. — 2-e m3a., ucnp. u non. — Cankr-IlerepOypr : Jlanb, 2022. — 432 c. — ISBN
978-5-8114-1585-4. — Tekcr : 2JIGKTpOHHBIN //  JlaHb : SIEKTPOHHO-OMONIMOTEYHAsS

cucrema. — URL: https://e.lanbook.com/book/212210 (mata obpamenus: 21.03.2023). —
Pexxum nocTyna: st aBTOpU3. MOJIb30BaTEIICH.

4. MensnukoB B. Muadopmanmonnas OezonmacHocts : yuyeObnuk / MenbnukoB B., I1.,
Kynpusios A., 1., BacunseBa T. KO. — Mocksa : KnoPyc, 2022. — 371 ¢. — ISBN 978-
5-4365-8291-7. — URL: https://book.ru/book/941809 (mara obpamenus: 21.03.2023). —
TeKcT : 3JIeKTPOHHBIM.

5.1.2. JlonoHUTENbHAS TUTEpaTypa

1. HNHdopmaninoHHbIe TEXHOJIOTUH B BOIPOCAX U OTBETaX : ydueOHOe ocoOue JUist By30B
/' b. B. UepHukos. - M. : ®unance u cratuctuka, 2005. - 320 c. : wi. - ISBN 5-279-02909-
2. - Tekct : HEMOCPEACTBEHHBIH.

2. OcHoBbI HH(OPMATUKH U TPOrpaMMUpOBaHus : yueOHoe nocobue / E. A. PoraHos. -
2-e u3A., ucnp. - M. : Harmonaneneiii OtkpbiTeiil YHuBepceuteT "MHTYUT", 2016. - 392 c.
- URL: https://e.lanbook.com/book/100298. - TekcT : 37eKTpOHHBIIA.

3. Nomna H. Uudopmaruka. Koncnekr nekmuii : yueOnoe nocobue / Mona H., 1. —
MockBa : KuoPyc, 2021. — 258 c¢. — ISBN 978-5-406-04877-1. — URL:
https://book.ru/book/938020 (mara obparenus: 06.03.2023). — TeKCT : 3JEKTPOHHBIA.

4, Nudopmarimonnas 0€30MacHOCTb: KOHIENTYAIbHBIE U METOJIOJIOTHYECKUE OCHOBBI
3auThl MHGopMarun : yuedHoe nocodue / A.A. Mamok. - M. : 'opsiuas nunus - Tenexom,
2004. - 280 c. : wi - (Beicmee obOpazomanme). - ISBN 593517197X. - Tekcr :
HENOCPEICTBEHHBIN.



5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNeKTpOHHBIE U UHTEPHET-PECYPCHI

Ne HaunmenoBanue snexkTpoHHbIX U UHTEpHET-pecypcoB Ccbuika
/11
1 |DaexTpoHHO0-0MOIMOTEYHAs crcTeMa «JIaHby https://e.lanbook.com/
2 |[DnexTpoHHO-0MOJIIMOTEYHAs cucTeMa «iDOOKS.ru» https://ibooks.ru/
3 |DnexTpoHHO-OMOIMOTEUHas cucrema «book.ruy https://www.book.ru/
4 |[Topran «OTKpBITOE 0OPAa30BAHUE) https://npoed.ru
5 |Poccwuiickasi HalOHAIbHAS OUOIMOTEKA https://nir.ru/
6 |KubepJlennnka https://cyberleninka.ru
7 |Texuuueckas OubIUOTEKA https://techlibrary.ru
8 |HaumonanbHast ssekTponHast ouodaunoreka (HOBb) https://rusneb.ru/

5.2.2. Tlpodeccuonanpupie 0a3pl gaHHBIX /| HHGOpMaIMOHHO-CIIPAaBOYHBIC

CHCTCMBbI

Ne
n/n

HanmenoBanue npodeccnoHambHbIX 0a3
JAHHBIX

Anpec

Pexxum nocrtyna

1 |Odunmanbubi
paBoOBOW MH(POPMALIUU

MHTEPHET-TIOpTal

http://pravo.gov.ru

http://pravo.gov.ru

3aKkoHOAaTenbCTBY PO

2 |CupaBouHast paBoBast cucrema|  http://consultant.ru  |http://consultant.ru
«Koncynprant [nrocy
3 |CnpaBo4HO-TIpaBOBast cucTeMa o http://garant.ru http://garant.ru

5.2.3. JlumeH3noHHOe W CBOOOAHO PACHPOCTPAHIEMOE IPOTPaAMMHOE
oOecrieyeHue AUCIUIUINHbI
Ne HanmenoBanue Onucanue PexBu3uThI
/I [IPOrpaMMHOr0 o0ecreyeHus MOJTBEPKTAIOLINX
JIOKYMEHTOB
1 |OnepaununonHas cucrema [Tonb30oBarenbekas JloroBop  Nel33/2021  or

Microsoft Windows 10

OIncpaiOHHadg CUCTEMaA

12.10.2021, nmuniensuap - 3A0
«Co¢r Jlaitn Tpeita», THI
(BUA) JIMLEH3UM - HEUCKIL
[paBso, CpOK JencTBUA
TTUTIEH3UH - OECCPOUHO

2 |Microsoft Office 2019

[TakeT opucHbIX npuioxkeHuilorosop

Nel33/2021 o
12.10.2021, muniensuap - 3A0
«Co¢r Jlaitn Tpeita», THI
(BUA) JIMLEH3UM - HEUCKIL
[paBso, CpOK JencTBUA
TTUTIEH3HUH - OECCPOUHO



https://e/

3 |LMS Moodle [0 mna  addexruBHOroCBOOOHAS JIMICH3MSA, THUIT
OHJIAMH- B3aUMOJICHCTBUSA|(BUI) JUIICH3UH - HEUCKIL.
[peroiaBaTenis U CTyJIeHTa  [[IPaBo, CpOK JeicTBUs

JTMIICH3UH - OECCPOYHO.
4  |bpaysep Chrome Cucrema nouckaCBoOOIHAS  JIMIICH3US, THIL
H(pOpMaINU B CeTH|(BUJ) JMIEH3UU - HEUCKII.
WHTCPHET Npaso, CpOK NeCTBUS

JTUIICH3UU - OECCPOYHO.

6. MaTepuaJbHO-TEXHUYECKOE O0ecneuyeHue U CIUIIMHBI

HaumenoBanue HaunmenoBanue yueOHOM [lepeyenp HEOOXOAUMOTO O0OPYIOBAHUS U
BUJIa y4eOHOM ayJMToOpuH, TEXHUYECKUX CPEJICTB 00yUeHUs
paboThI CTeIUAITM3UPOBAHHON
J1a00paTOPUH
Jlexuumn VYyeOHas ayuTopus Ajs CrneunanusupoBaHHass  yueOHas  MeOelb,
IIPOBE/ICHUS 3aHATUH TEXHUYECKHUE CpeJICTBa OOyueHMs, CIlyKallue
JIEKIIMOHHOTO THIIA JUIL  TpeACTaBlIeHHUs y4eOHOW wuH(popMayu
Oonpmiod  ayauTtopuu  (MyJIbTUMEAUHHBIN
IPOEKTOP, KOMITbIOTEp (HOYTOYK), SKpaH),
JI€MOHCTpallMOHHOe 000py/I0BaHue, Yy4yeOHO-
HarJSIHBIC TTOCOOUS
JlaGopatopuble |Y4eOHas mabopaTopus Crennanu3upoBaHHOE n1abopaTtopHoe
paboThI [IPOrpaMMHOM UHKEHEPUH, o0opynoBanue 1O TpoduiIo JadopaTopun
ayn. B-608 IPOrpaMMHOM HUHXECHEPUH,
CrienManu3upoBanHas ydeOHass mebens Ha 50
NOCaJ0UYHbIX  MecT, 24 KommbloTepa ¢
BO3MOYKHOCTBIO BBIXO#a B VIHTepHET W
obecrnieueHreM JIOCTyTIa B OUOC,
TEXHUYECKHE cpencTBa o0y4YeHHs
(MynbTUMETUHHBIN IIPOEKTOpP,
MyJIbTUMEUIHAs JIO0CKa, MOHOOJIOK),

HEOOXOJMMOE JUIEH3UOHHOE MPOTrPaMMHOE
oOecrieuenne

KommnbroTepHbIit Kitacc,
ayn. B-610

Crenmanu3upoBaHHas yyeOHas meOenb Ha 42
MOCaJouHbIX MecTa, 17 KOMIBIOTEPOB ¢

BO3MOXKHOCTBIO BBIXOAa B VHTepHeT u
o0ecrieueHreM JOCTyTa B BUOC,
TEXHUYECKHE CpelcTBa o0y4yeHus
(MyIbTUMENUUHBIM  MPOEKTOP, OJKpaH s
MIPOEKTOpAa, MOHOOJIOK), HeoOXxoumoe
JMIIEH3MOHHOE MTPOrpaMMHOE 00ecrieueHIe
VYuebnas naboparopust Criennan3upoBaHHOE nabopaTtopHoe
nH(pOpPMAITMOHHOM obopymoBanue mo mpoduio J1adbopaTopun
0€e30MacHOCTH, nH(OPMAMOHHON 0€e30MacHOCTH,
ayn. B-615 CHeIMaM3upoBaHHas ydeOHass mebenb Ha 35
MOCaZOYHbIX MecT, 15 KoMIblOTEpOB ¢
BO3MOXXHOCTBIO BbIXxoAa B UWHTepHer wu
obecrnieueHreM JocTyna B DOUOC,
TEXHUYECKHE CpencTBa o0Oy4deHus
(MyabTUMEIUHHBIN IIPOEKTOP,




MYJbTUMEIUMHAS J0CKa, MOHOOJIOK),
HEOOXOIMMOE JIMIIEH3MOHHOE IPOTrPaMMHOE
oOecrieueHne

KomnbroTepHslii kiacce,
ayn. B-617

Cnenunanu3upoBaHHas ydeOHas meOenbp Ha 24
MOCaI0OYHbIX  MecTa, 21 KOMIBIOTEp ¢
BO3MOXHOCThIO BbIXOJIa B VHTepHEeT W
o0ecrieueHrEM J0CTyma B SUO0C,
HEOOXOJIMMOE JIMIIEH3MOHHOE TPOTrPaMMHOE
obecrieueHue

KomnbroTepHslii kiacce,
ayn. B-619

Cnenmanu3upoBaHHas yuyeOHass MeOenb Ha 26
MocaliouyHbIx  Mect, 21  koMmmeloTep C
BO3MOXHOCThIO BbIXOJIa B VHTepHET W
o0ecrieueHrEM J0CTyna B SUO0C,
HEOOXOJIMMOE  JIMIICH3MOHHOE TPOTrPaMMHOE
obecrieueHue

KomnbroTepHslii kiacce,
ayn. B-621

CrneunanusupoBanHasi yuyeOHas mebenb Ha 35
MOCagoYHBIX MecT, 13 KOMIBIOTEpPOB C
BO3MOXKHOCTbIO BbIX0Ja B MHTepHeT U

o0ecrieueHreM JOCTyTIa B BUOC,
TEXHUYECKHE CpeacTBa o0Oy4deHus
(MyIbTUMEIUUHBIM MPOEKTOP, DJKpaH s
MIPOEKTOPA, MOHOOJIOK), Heo0XxoauMoe
JMIICH3UOHHOE MPOTPaMMHOE 00eCTieueHHe
VYuebOnas maboparopust Crenuanu3upoBaHHOE nabopaTopHOe

PEHHKUHUPHUHTA U
yTnpaBieHus: OuzHec-
mporeccam,

ayn. B-623

obopymoBaHne 10 TpodwiIro 1abopaTopuu
PEHH)KMHUPUHTA ¥ yOpaBleHUs  OuzHec-
MpoleccamMy, CIeIHATU3UPOBaHHAs ydcOHast
MeOenp Ha 34 1mocamouyHbBIX Mecra, 13
KOMITHIOTEPOB C BO3MOXXHOCTHIO BBHIXO/Ja B
WntepHer u obecneuenuem aocryna B MOC,

TEXHUUYECKHE CpelcTBa o0OyudeHus
(MyIBTHME TUHHBIH IIPOEKTOP,
MyJIbTUMEUITHAs JIOCKa, MOHOOJIOK),

HEOOXOJMMOE JUIEH3MOHHOE MPOTrPaMMHOE
oOecrieueHne

KomMmnbrotepHslii kiacc,
B-600

Crnenmanu3upoBaHHas yyeOHas mebens Ha 30
mocajiouHbix  MecT, 30  KOMIBIOTEPOB,
KOMITIBIOTEPOB C BO3MOXKHOCTBIO BBIXO/Ja B
Hutepuer u obecnieuenuem aocryna 8 SUOC,

TEXHUUYECKHE CpelCcTBa o0y4yeHus
(MyIbTUMEIUUHBIM ~ TNPOEKTOp,  HOYTOVK,
JKpaH), BHJICOKaMEpHI, HeoOxoauMoe

JIMIIEH3HOHHOE MPOrpaMMHOe o0ecIieueHHe

CaMocTosiTenbHast
pabora

KommnbrorepHslii kinacc ¢
BO3MOXXHOCTBIO BBIXO/Ia B
WuTepHer u obecnieueHneM
noctyna B OUOC

B-600

Crenmanu3upoBaHHas yyeOHas mebens Ha 30
OCaOYHBIX MECT, 30 KOMITBIOTEPOB,
TEXHUYECKHUE CpeAcTBa O0y4YeHHs (MyJbTUME-
JTUWAHBIA  TIPOGKTOpP, KOMMBIOTEp (HOYTOYK),
JKpaH), BUJICOKaMEpHI, IIPOrpaMMHOE
o0ecrnieueHue

YuranpHbl# 3471 OMOJINOTEKU

Crenmanu3upoBaHHas MeOellb, KOMIIBIOTEPHAs
TEXHUKa C BO3MOXKHOCTBIO BbIXoJ1a B IHTEepHeT
u obecreuenuem jpocryna B OUOC, skpaH,




MYJIbTUMEIUNHBIN IIPOEKTOp, INPOrpaMMHOE
obecrieyeHue

7. OCO0eHHOCTH OPraHu3aluN 00Pa30BATEILHOM eATEeJIbHOCTH ISl JIUIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTAMU 3I0POBbS U MHBAJIU/I0B

JIuiia ¢ orpaHMYEHHBIMU BO3MOXKHOCTSAMH 310poBbsi (OB3) 1 MHBaNMUIBI UMEIOT
BO3MOKHOCTh OECIIPENSITCTBEHHO MEPEMENIAaThCs M3 OJHOTO Yy4eOHO-1adopaTopHOro
KOpIlyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-T1a00paTOPHBIX KOPITYyCOB,
3aHUMaTbCd B YYE€OHBIX W HHBIX [IOMEIIEHUSIX C Y4YETOM OCOOEHHOCTEH
NCUXO0(U3NIECKOTO PA3BUTHS U COCTOSIHUSA 37J0POBBSL.

Jist o6ydenust mun ¢ OB3 ¥ MHBaIMAOB, UMEIONIMX HAPYLIEHUS OIMOPHO-
JIBUTATETIFHOTO ammapaTta, 0OECIeUeHbl yCIOBUS OECHpEensATCTBEHHOTO JOCTYyIMa BO
Bce yueOHbIe momernieHus. MHpopmaus o cennaabHbIX YCIOBUAX, CO3TAHHBIX IS
oOyuaronmmxcs ¢ OB3 u wuHBanmuaoB, pa3MmenieHa Ha caldTe YHUBEpCUTETa
www//kgeu.ru. meercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOIIM aCCHCTEHTOM,
a TaKKe YCIIYT CypJOIEPEBOTUUKOB U TH(PIOCYPAOIEPEBOAUUKOB.

Jlist aganTanuy K Bocnpustuio junamu ¢ OB3 u uHBanMgaMu ¢ HapyeHHbIM
CIIyXOM CIIPaBOYHOro, y4eOHOTro MaTepuajga IO JUCUUIUIMHE O00eCleynBaloTCs
CJIEYIOIINE YCIOBUS:

- JUIS JTy4lIel OpUEHTALUU B Ay AUTOPHUH, IPUMEHSIOTCSI CUTHAJIbI OIIOBEILIEHUS
O HayaJie ¥ KOHIIE 3aHATHSA (CIIOBO «3BOHOK» IMUILIETCS HA JJOCKE);

- BHUMaHHE CJIa0OCTBIIANIET0 O0yYaromerocs MPHUBICKACTCA MeAaroromMm
KECTOM (Ha IJIeY0 KJIaIeTCs pyKa, OCYIIEeCTBISETCS HEPE3Koe MOXJIONbIBAaHHE);

- paroBapuBasi ¢ OOydYarOIIMMCS, TEJarormyeckuii paboOTHHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKUMHU TPEIOKECHUSIMH, OOecrednBas BO3MOXKHOCTb
YTEHUsI 10 Ty0am.

KomneHncamnust 3aTpyJHEHHIA pEYeBOT0 H HMHTEIUICKTYaJbHOTO Pa3BUTHSA
c1abOCIBIIAIIMX 00yYarOITUXCS POBOIUTCS ITyTEM:

- HCIIOJIb30BAaHUS CXEM, IMarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTALNN C
TUIIEPCChIIIKaMU, KOMMEHTUPYIOIIUMHU OTJIEIbHbIE KOMIIOHEHThI H300paXeHMs;

- peryJIIpHOTO TMPUMEHEHUS YNpaXKHEHUH Ha rpaduueckoe BbIIEICHUE
CYLIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBJICHUII;

- obecriedeHs BO3MOXKHOCTH JUIsi OOYy4arollerocss MOJIyYUTh aIpecHYI0
KOHCYJIBTAIIUIO 1O 3JIEKTPOHHOM MOYTE [0 MEpe HEOOXOAUMOCTH.

Jnisa aganTtanuu K BoctpusaTHio juiamMu ¢ OB3 u nHBanmuaamMu ¢ HapymeHUus MU
3peHUs CIPaBOYHOTO, y4eOHoro, IPOCBETUTEIHCKOTO MaTepuana,
IPEeTyCMOTPEHHOTO 00pa30BaTeIbHONW MPOrpaMMOM MO BHIOPAaHHOMY HaIpPaBICHUIO
MOJITOTOBKH, 0OECTICUNBAIOTCS CICAYIOINE YCIOBUS:

- BeJIETCS aanTaius oQpUIHaIbHOTO caiiTa B ceTu HTepHEeT ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAMIOB 110 3PEHHI0, 00ECTICUNBACTCS HAJIMUME KPYTTHOMIPU(DTOBON
CIIPaBOYHOM MHGOPMAIINH O PACTIMCAHUH YUECOHBIX 3aHSITHIA,

- IETaTOTUYECKUN  pabOTHUK, €ro coOeceaHuK (Mpu HEOOXOIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, MPEICTABIAIOTCS 00YUYaIOIUMCS, P 3TOM KasKIbIi
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pa3 Ha3bIBAETCS TOT, K KOMY TeIarOTHYECKUi pabOTHUK oOparaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMEIICHUS TEJAarOrHYeCKOT0 pabOTHUKA KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass wWHOpMANMS TPEAOCTaBIsAeTCS KpymHbIM ImpudTom (ot 18
MTyHKTOB), TOTAJILHO 03BYYHBACTCS,

- o0ecreurBaeTCcs HEOOXO0IUMbI YPOBEHb OCBEIIICHHOCTH MTOMEIICHUI;

- IPEAOCTABIIICTCS BO3MOXHOCTh HCITOJIb30BaTh KOMIIBIOTEPHI BO BpeMS
3aHSATUN U MPABO 3aIUCH 00BSICHEHUH Ha TUKTO(MOH (110 JKEJIIAaHUIO0 00YyYaroITuXCs).

dopma TpOBEACHHUA TEKYIIEW W MPOMEXYTOYHOH arTecTaiuu s
oOyuvaronuxcs ¢ OB3 u MHBaIUIOB ONpenensercs NeaaroruieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM IiaHoM. [Ipu HeoOxoaumoctu olydaromemycs ¢ OB3,
WHBAJIUY C YYETOM UX WHAUBUAYAIbHBIX NMCUXO(PU3NUECKUX OCOOCHHOCTEH JlaeTcs
BO3MOYKHOCTh MPOUTH MPOMEKYTOUHYIO aTTECTAIlMI0 YCTHO, MUCHbMEHHO Ha Oymare,
MMMCBMEHHO Ha KOMITBIOTEpE, B JOpMe TECTUPOBAHUS U T.II., TUOO MPEAOCTABIISICTCS
JOTIOTHUTEHHOE BpEeMS 71 TIOJITOTOBKH OTBETA.

8. MeToauyeckue peKOMeHAAIMM /ISl MpenojaBaTeseid Mo OpraHu3amuu
BOCIIMTATEJHbHOH PA0OTHI ¢ 00YyYAKIIMMHUCH.

Meroanueckoe obecriedeHre npouecca BOCIUTAHUS 00ydarouXcsl BEICTYIIAET
OJHUM U3 OIpeNessaionMX (aKTOpOB BBICOKOTO KadecTBa 0OOpa30BaHUA.
[IpenmogaBaTens By3a, IEMOHCTPUPYS BBICOKHN TPO(ECCHOHATU3M, JPYAULHUIO,
YETKYIO TPAXKIAHCKYIO MTO3HIINIO, CAMOJIUCIUIUIMHY, TBOPUYCCKUH TTOIXO0 B PEIICHUH
npodeCCUOHANIBHBIX 3a/a4, B XOJI¢ 00pa3oBaTeIbHOTO IIpoIlecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[lpu peanmzanuu AUCHUIUIMHBI TPENOJABaTeIb MOXET HCIOJIb30BaTh
CJIETYIOIME METOJIbl BOCTIUTATEIbHON PaOOTHI:

- MeToibl (hOPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHHE, MPUMEP, CAMOKOHTPOJIb, paccka3, COBET,
yoexKaCHUE U Ip.);

- METOJbl OpPraHu3allUu ACSATEIHHOCTH M (POPMUPOBAHUS OIBITA TMOBEICHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIelaroruyeckoe TpeOoBaHUE, MOpYyUYEHHUE,
NpUydYeHUe, CO3aHNE BOCIIMTHIBAIOIINX CUTYAIMi, TPEHUHT, YIPOKHEHHUE, H 1. );

- METOABl MOTHBAIMH NEATEIHPHOCTH W TMOBEACHUS (0J00pEeHHe, MOOIIpEeHNe
COLIMAJbHONW aKTUBHOCTH, TIOPHIIAHWE, CO3/aHHME CHUTyallud yclexa, CO3JaHue
CUTYAIIMH JIJI SMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanuzanmum  JUCHUIIIMHBI ~ MPEMOMABATENh  JOJDKEH  YYHUTHIBATH
CIICYIOIIME HAPaBJICHUS BOCIUTATEIBHOMN NEATEeILHOCTH:

I pascoanckoe u nampuomuueckoe 60cCnumanue:

- popMupoBaHHe y OOYYAIOUIMXCS IIEIOCTHOTO MHPOBO33PEHUS, POCCHICKOM
WJICHTUYHOCTH, YBRKECHUS K CBOEH CeMbe, OOIIECTBY, TOCYIaPCTBY, IPUHSATHIM B CEMbE U
00IIIeCTBE JyXOBHO-HPABCTBEHHBIM M COLMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATIBHOMY,
KyJbTYypHOMY U HMCTOPHMYECKOMY HACIEAWIO, (POPMHUpPOBAHHE CTPEMJICHHS K €ro
COXPaHEHUIO W PA3BUTHIO;

- popmupoBaHue y 00yUJarOMIUXCS aKTUBHOW TPaKIaHCKOW MO3MIIMH, OCHOBAaHHOMN



Ha TPAJAMLMOHHBIX KYJIBTYPHBIX, JyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCUICKOIO
oOIecTBa, /s TIOBBIIICHUS CINOCOOHOCTH OTBETCTBEHHO PEalIM30BBIBATH CBOH
KOHCTUTYIIMOHHBIE NIPaBa U 00s13aHHOCTH;

- pa3BUTHUE NMPABOBOM U MOJUTUYECKON KYJIbTYpbl O0OYUYarOIIHUXCS, paCIIUPEHHUE
KOHCTPYKTUBHOT'O YYacTUs B NPHUHATHUU PEUICHUH, 3aTParMBalIMX HMX IpaBa H
MHTEPECHI, B TOM YHCJE B Pa3IMYHBIX (opMax caMOOpraHU3alluU, CaMOYIIPaBICHHUS,
00IIIECTBEHHO-3HAUYNMOM JIEITCILHOCTH;

- popMUpOBaHME MOTHBOB, HpPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  MO3BOJSIOUIMX  MPOTHBOCTOSTH  IKCTPEMHM3MY,  KceHooOuw,
JUCKPUMUHALIMM TI0 COLMAIBHBIM, PEJIIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
IpU3HAKaM, MEXITHHUUECKOH M MEXKOH(PECCHOHAIBHON HETEPNUMOCTH, APYTUM
HEraTUBHBIM COLUAJIbHBIM SIBJICHUSM.

Llyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAaHWE YYyBCTBA JOCTOMHCTBA, YE€CTHU M YECTHOCTH, COBECTJIMBOCTH,
YBAXEHUS K POJUTEISIM, YUUTEISAM, JIFOASM CTapIIEro MOKOJIEHUS;

- popMHUpOBaHUE TPUHLUIIOB KOJUJIEKTMBM3MAa M  COJMJIAPHOCTH, JyXa
MUJIOCEpAUSl W COCTpPAJaHusl, NPHUBBIYKH 3a00TUTHCS O JIOASX, HAXOMSIIUXCSA B
TPYAHOW )KU3HEHHOU CUTYAIWH;

- popMHUpOBaHUE COIUAAPHOCTH U UYBCTBA COI[MATBHOW OTBETCTBEHHOCTH IIO
OTHOUIEHUIO K JIIOJSM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbsI, IPEOJOJIEHHE
IICUXOJIOTUUECKUX OapbepoB IO OTHOUIEHHIO K JIOJASIM C OrpaHUYEHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOILMOHAIBLHO HACBIIIEHHOTO M JIyXOBHO BO3BBIIIEHHOTO
OTHOUICHUS! K MUPY, CIOCOOHOCTH U YMEHUS Ilepe/iaBaTh JPYTUM CBOM ACTETHUYECKUN
OIIBIT.

Kynemyphno-npoceemumenvckoe gocnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMupoBaHUe yBaXKCHHS K KYJIbTYPHBIM IICHHOCTSAM POJHOTO TOpojia, Kpas,
CTpaHbI;

- IOBBIIICHUE TIO3HABATEILHOM aKTHBHOCTH O00YYaIOIUXCSI.

Hayuno-obpazosamenvhoe socnumanue:

- hopmupoBaHue y 00ydaronuXcss HAyYHOTO MHUPOBO33PCHHS,;

- hopMupoBaHUE YMEHUS TIOTydaTh 3HAHUS;

- popMHUpOBaHUE HABHIKOB aHAJW3a M CHHTE3a MH(GOpPMAIIMM, B TOM YHCIIC B
npodheCCHOHAIBHOM 001acTH.
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Ouenounble  Martepuasibl 1o  aucuuiuimHe  «lIporpammupoBaHuey,
MpeAHAa3HAYCHHBl JJIS OILICHUBAHMS PE3yJbTaTOB OOyYEHUST Ha COOTBETCTBHE
VHJIMKATOPAM JOCTUKEHUS KOMIICTCHIIUMN.

OrneHnBaHWe pe3yJabTATOB OOYYCHHS MO MHUCIMIUIMHE OCYIIECTBISICTCS B
paMkax Tekyiero koutposs (TK) u nmpoMexxyTodHOU aTTecTaluu, TPOBOJIUMBIX IO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra

Cemectp 1
PeitTunroBsie mokazaTeiau
0 2 =
= = o) = o) 5 )
= = g E — 8.4 E o E* E o §
2Bl OB K | T o
a N4 a N4 jas) a o o
=gl Z| ER| 3| EH S| &R o 5
HaumenoBanue pasznena 38 2 0w 210 H|O o e =]
= I =| E~| E|=4 E|ELd | ¥5
o C = = A = T A Z A = D> O
o = g| B B gl =8 H| &8 & g E
& Sh= >l S5 2|25 5 E
2| E S 2| g A = 2 =
5 o o | 29 9| oY =
| X L=t |
Pa3nen 1. «<BBenenue B A3bIK TK1
nporpamMmmupoBanus Python 15 | 0-15 15- 15-30
Ba3oBble THIIBI JAHHBIX ) 30 i
Python, uncaa»
TecT WK NMCbMEHHBIA OMPOC 7
3amura 1abopaTopHON paboTHI 4
OT4eT o caMOCTOSITENIbHOM 4
pabore
Paznen 2. «ba3oBbie THIIBI TK1 15
nannbIx Python, crpokn, 15 |0-15 30 15-30
CIIUCKH, CJIOBAPH»
TecT WM NMCbMEHHBINA ONPOC 7
3amuTa 1a00paToOpHOI padbOTHI 4
paTop P
BrimonHeHe HHIMBUIYaTbHBIX 4
3aanuil (pedeparon)
Paznen 3. «ba3oBbie THIIBI TK2
nanubIx Python, gaiiibl, 25
KOPTeKH, MHOKECTBA. 25 |0-15 40 25-40
Co3nanne npuiIoKeHust HA
Python»
TecT unu NMUCHbMEHHBINA OMPOC 7
3amuTa 1abopaTopHOil paboOThI 4
OT4er no caMOCTOSATENbHOM 14
pabote
IIpome:xxyToYHas aTTeCcTAMA oM 0-45
(3auer, 3x3amen, KII, KP)
3agaHue IpoMexyTOIHOU 0-15
aTTecTaluu




B nmucemenHoit popme mmo
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Paznean 1. «ba3oBbie TK3
aJITOPUTMBI
NpOrpaMMHpPOBaHMUS. 15-
POTPANHP 15 | 0-15 15-30
AJITOPUTMBI, IOBBIIIAIOIIHE 30
3¢ GeKTHBHOCTH MPOTPAMMHOI0
KOI2»
TecT unm MUCHbMEHHBINA OMPOC 7
3amuTa 1a60paTOpHON pabOTHI 4
OTueT 1Mo caMOCTOSATENEHON 4
pabore
Paznen 2. «IIpuembl TK3 15
CTPYKTYPHOIO 15 |0-15 30 15-30
NPOrpaMMHUPOBAHUSA»
TecT unu NMUCbMEHHBINA OMPOC 7
3amuTa 1a00paTopHON pabOTHI 4
BrInonHene nHANBUIYaIbHBIX 4
3agaHuil (pedeparon)
Paznen 3. «Padora ¢ TK4
CHUMBOJIbHBIMHU U o5
10JIb30BaTEJIbCKMM U THIIAMH. 25 (0-15 40 25-40
OcCHOBBI 00BEKTHO-
OPHMEHTHPOBAHHOIO MOAX01a»
TecT nnm MUCHbMEHHBIN OITPOC 7
3amuTa 1a60paTopHOil paboThI 4
OT4eT Mo caMOCTOSITEIbHON 14
pabote
IIpome:xxyTouHas aTTecTAMA oM 0-45
(3auer, 3x3amen, KII, KP)
3anaHue NpoMeKyTOUHON 0-15
aTTecTanun
B nucemeHHo# popme 1o
bop 0-30

onneram




2. OneHOYHBbIE MAaTEePUAJIbI TEKYIEr0 KOHTPOJISA M POMEKYTOYHOM aTTecTalun
[Ikana oleHKH pe3yIbTaTOB 00YUESHHUS 110 TUCIUTUIMHE:

YpoBeHb chOpMUPOBAHHOCTH
WHJMKATOpa KOMIETEHIUU

. Ny Hmxe o
Boicokuit | Cpennuit Huzknit
3arianu- CPEIHETO
Kon Kon POBAHHBIC |41 85 510 100| oT 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIe- WHJMKATOpa | pe3yJbTaThl
TEHIIMH  |KOMIIETEHIMH | OOy4YeHHs I10 [llxana oueHnBaHUs
ACIUILINH HEYIIOB-
AUCLHUIIITAHE YIOBIIET- e
OTJIMYHO XOPOIIIO JIETBOPH-
BOPHUTEIIBHO
TCIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3HaeT Bce | 3HaeT 3HaeT He 3maer
OCHOBHBIC | OCHOBHBIC | HEKOTOPBHI | OCHOBHBIC
THUIIOBBIE THUIIOBBIE e THUIIOBBIE
QITOPUTM | aJITOPUTM | OCHOBHBIC | aJITOPUTM
OcHOBHBIE
Bl Bl THIIOBBIE Bl
THIIOBEIE
pelieHust | peuieHus QITOPUTM | PEIICHUS
AITOPUTMBI
MPaKTHYEC | MPAKTHYEC | bl MpaKkTHye
penieHus
KUX 3a/1a4d | KX 3aJa4 | pereHus CKHUX
MPaKTHYECKUX
Ha Ha MpaKkTUYeC | 3aJa4 Ha
3a1a4 Ha
060aGOTK 00paboTKy | 00paboTKy | KX 3ajau | 00paboTK
p Y pa3UYHBl | pa3JIMYHBI | Ha y
Ppa3IUYHBIX
X THIOB | X  THUIOB | 00pabOTKY | pa3THU4HbI
OIIK-7 THIIOB nHopMmarl | uHGopMaIl | pa3IMYHbl | X  THUIIOB
Crniocoben uHpopMaIu p P p
"W, HE | UM, MOXKET | X  THIOB | nH(pOopMa
paspabarsl | O[IK-7.1 (uncna,
. JIOTyCKaeT | JOMyCTUTh | uH(popmall | muu,
BaTh C 6 CTPOKH,
ATTFODHTM ITOCOOCH MacCHBHI) [0)1185(310) 4 HECKOJIBKO | UH, JIOITyCKae
- p pa3pabaThiB HErpyObIX | AOMYyCKaeT | T TpyObie
aTh OIINO0K MHOT'O OIIINOKU
nporpamMm
i aJTOPUTMBI HErpyOBIX
’ TUTS OIIHO0K
TIPHUTO/THBI -
peLicHusA YMCTb!
© W Hemonctp | Hemonctp | Yactuuno | He moxer
PaKTHYEC MpaKTUYCCK p p
KOTO UX 3a71a4 upyer upyer JIEMOHCTpP | MPOAEMOH
MEHHE MEHHE HpYET CTpUpOBa
MPUMEHEH Y y Py pHp
st pa3pabaTsl | pa3pabarbl | yMeHHE Tb
PaspabatbiBar | pary, BaTh pa3pabatsl | yMEeHUE
b AITOPUTMBI | airOpUTM | QITOPUTM | BaTh pazpabar
peurenust Bl Bl QITOPUTM | BIBATh
IIPAKTUYECKUX | PEHICHUS | PEIICHUS | Bl AIITOPUTM
3a/1a4, B TOM | MPAKTHYEC | MPAKTHUYEC | PEMICHUS | Bl
yyciie  3ajay | KUX 3ajad, | KUX 3ajad, | IpakTH4ec | perieHus
HpHKHaﬂHOﬁ B TOM | B TOM | KUX 3aJay, | IpaKTH4eC
00IacTi qHCe qHCe B TOM | CKHX
NedaTenbHOCTH. | 33184 3a1a4 YHUCIIE 3a1ad, B
MPUKIATH | MPUKJIAOH | 3a7a4 TOM
oi oi NPUKIAAH | YUCIIE
oOJactu oOJactu on 3amay
IESITENLHO | JESITENBLHO | 001acTH TIPUKIaaH




CTH, HE | CTH, JIESATEIbHO | OM
JIOITyCKAET | MOYKET CTH, obusactu
OLIMO0K JOIIYCTUTbH | JOIYCKAeT | IeATENbH
HECKOJIBKO | MHOTO OCTH,
HErpyOBIX | HEIpyOBIX | IOMyCKae
omnOoK Omuo0K T TpyOBIe
OLIMOKHU
BIIAJICTh:
Hemouctp | Hemonctp | Hactuuno | He moxer
upyer upyer JEMOHCTp | IPOJAEMOH
BJIQJICHUE | BIAJCHUE | UPYET CTpUpOBa
HaBBIKAMU | HAaBBIKAMHU | BJIAJICHHE | Th
pa3paboTK | pa3pabOTK | HaBbIKAMM | BJIAJIEHUE
u ulu U | pa3paboTK | HaBBIKAM
ONTUMH3A | ONTUMHU3A | U u|lu
Haspikamu
U 101207 ontumusza | pa3pabot
pa3paboTKu U
onTaMuzamuy | XWOPHTM | AIfODUTM | LA KA u
OB OB JITOPUTM | ONITUMU3A
AJIITOPUTMOB
pereHus pelieHust | pemeHust | OB UH
MPaKTHYeC | MPAKTHYEC | PEICHUS | alrOPUTM
MPAKTHYECKUX
saxau KMX 3a/1a4, | KMX 3a/1a4, | IpakTU4yec | OB
HE JIOTIYCKaeT | KMX 3aJad, | pelieHus
JIOIyCKAET | HECKOJIbKO | JOMYCKAET | MpaKTUYe
O1MO0K HErpyObIX | MHOTO CKUX
O1nO0K HerpyObIX | 3azady,
OLIMOO0K J0IycKae
T TIpyOble
OLIMOKH
3HATh!
3Haer Bce | 3HaeT 3Haer He 3naer
CHHTaKCHY | OCHOBHBIE | HEKOTOPHI | OCHOBHBIE
€CKHue CHUHTaKCHY | € CHUHTaKCH
OcHoBHbIE KOHCTPYK | €CKue OCHOBHBIE | YECKHUE
CHUHTAaKCUYECK | LIMU SI3bIKA | KOHCTPYK | CHHTAKCHY | KOHCTPYK
ue IporpamMM | LIMM SI3bIKA | €CKUE UH
OIIK-7.2 KOHCTPYKLIIMH | UPOBAaHUSA | MPOrpaMM | KOHCTPYK | sI3bIKa
CriocobeH | A3bIKa 00paboTK | UPOBaHMS | IIUM SA3BIKA | IPOTPaMM
pa3pabaThiB | IPOTPaMMHUPO | H 00paboTK | mporpaMM | HPOBAHHUS
aTh BaHUS pasnu4Hbl | U upoBaHus | 00paboTK
KOMITBIOTEp | 00paboTKU X  THUIOB | pa3lIu4Hbl | 00paboTK | U
HBIC Pa3IMYHBIX uHpOpMaIl | X  THUIOB | U pa3IAIHbBI
MpPOrpaMMBbl | TUIIOB u, He | uHdopmal | pa3auyHbBl | X  THUIIOB
OpUTOHBIE | MHGOPMAIMK | JOMYCKAeT | UM, MOXKET | X ~ THIIOB | HH(pOpMA
TSt (uncna, OIIINOOK JOTYCTUTh | MH(pOpMAIT | ITUH,
MPAKTUYECK | CTPOKH, HECKOJIbKO | UH, JIOITyCKae
oro MacCHBBI) HErpyObIX | JOTIyCKaeT | T IpyoOble
NPUMEHEHH o1IOoK MHOTO OLIMOKH
b HErpyObIX
OInO0K
YMETB:
PazpabatsiBat | [lemonctp | Jlemonctp | Yactuuno | He moxer
b IIPUKJIAIHBIE | UPYET upyer JEMOHCTp | IPOAEMOH
KOMIIBIOTEPHBI | YMEHHE yMEHHe upyer CTpUpOBa
€ IporpaMMbl | pa3padaTsl | pa3pabaThl | yMEHHE Th
IIPUTOTHBIE BaTh BaTh pa3pabatbl | yMEHUE




TUTST NPUKIAAH | IPUKIAAH | BaTh paspabar
MPAKTUYECKOT | ble ble IPUKIAAH | bIBAaTh
0 KOMIIBIOTE | KOMIIBIOTE | bI€ MPUKIIAJIH
NPUMEHEHUS, | PHbIE pHbIE KOMIIbIOTE | bI€
B TOM 4HUCIIE IIporpamMM | IporpamMM | pHbIe KOMIIbIOT
3a1a4 BI BI porpaMM | €pHBIE
NPUKIAQAHON | IPUTOAHBI | IPUTOAHBI | bl IporpamMm
obnacTu e Ui | e JUISL | IPUTOJHBI | Bl
NESITeIbHOCTH | MPAKTHYEC | MPaKTHYeC | € Ui | IPUTOJIH
KOTO KO0 IpakTU4ec | ble  AJs
NPUMEHEH | MIPUMEHEH | KOTro MpaKkTuye
us, B TOM | Us, B TOM | IPUMEHEH | CKOTO
qucie qucie us, B TOM | IPUMEHEH
3a1a4 3a1a4 qucie us, B TOM
NPUKIAAH | NPUKJIAAH | 3aj1a4 qucie
oi oi NpUKIaaAH | 3a71a4
oOnactu oOnactu oif MPUKIaIH
JeSITENbHO | JeSITeNbHO | 001acTH oM
CTH, HE | cTH, JIeITeNbHO | 00JacTh
JIOIyCKAeT | MOYKET CTH, JesITeIbH
ommnoboK JOITyCTUTH | JOMYCKaeT | OCTH,
HECKOJIBKO | MHOTO JomycKae
HerpyObIX | HErpyObIX | T TpyObIe
O1MO0K OINO0K OIIHUOKH
BJIQJICTh:
Hemonctp | emonctp | Hactuuno | He moxer
upyer upyer JEMOHCTp | MPOAEMOH
BJIaJICHHE | BIaJleHHE | UpyeT CTpUpOBa
HaBbIKAMU | HAaBBIKAMHU | BJIaJIeHHE | Th
pa3paboTK | pa3pabOTK | HAaBBIKAMH | BIIAJICHUE
u u|lu U | pa3pabOTK | HaBBIKaM
ONTUMH3A | ONITUMHU3A | U ulu
HaBpikamu 12078 02078 onTuMHu3a | pa3padboT
pa3pabOTKU U | KOMITBIOTE | KOMITBIOTE | MU K1 u
ONTUMU3AINH | PHBIX PHBIX KOMITBIOTE | OTITUMU3a
KOMIIBIOTEPHBI | IPOrpaMM | IPOTPaMM | pHBIX 02078
X MIporpamm MNPUTOJHBI | IPUTOJHBI | IPOrpaMM | KOMIBIOT
MIPUTOTHBIX X IS | X JUISL | IPUTOJHBI | €PHBIX
IS IIPaKTUYeC | MpaKTHYeC | X JUIs | IpOTrpaMMm
MPAKTUYECKOT | KOTO KOTO NpaKTUYeC | MPUTOIH
0 MPUMEHEH | IPUMEHEH | KOTO BIX IS
NpUMEHEHHs, | U, B | U, B | IpUMEHEH | IpaKTUye
B IPUKJIQJHOW | MPUKITATH | IPUKIATH | WA, B | CKOTO
chepe oif cdepe | oif cdepe | mpUKITAIH | IPUMEHEH
NeSITeIbHOCTH | IESATEeNbHO | esTenbHO | ol cdepe | us, B
CTH,  HE | CTH, NEeSITeTTHHO | TIPUKIIAH
JIOMyCKaeT | JOIMyCKaeT | CTH, ol cepe
91117 (03 HECKOJIBKO | JOMyCKaeT | JesITeIbH
HErpyObIX | MHOTO OCTH,
o1IOoK HEerpyObIX | JOmycKae
omunooK T TIpyOble

OLLIMOKH




3. IlepeyeHb OLICHOYHBIX CPEICTB
Kpatkas xapakTepHCTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIEBAa€MOCTM MW MPOMEXYTOUYHOM aTTecTalMyd O0O0ydYarolerocs Mo

JUCIHUITIINHE!

HaumenoBanue Onucanue
OLICHOYHOT'O Kpatkas xapakTtepucTika OLEHOYHOTO CPE/ICTBA OLICHOYHOT'O
CpeacTBa CpEICTBA

Cucrema CTaHJAPTU3UPOBAHHBIX 3aJjaHuH, KOMILLEKT
Tecr (Tecr) MTO3BOJISIFOIIIAST aBTOMAaTU3HPOBATh npouesypy .
o . TECTOBBIX 3aJIlaHHUH
M3MEPEHUsl YPOBHS 3HAHHUH U YMEHHH 00y4aromerocs
Koncnektuposanue| Kpatkoe TekcroBoe npeacrapieHue nepepaborannoii | [lepeuenn
y4eOHOTO uHpOpMaIu paszenos
MaTtepuana
[Iepeuens 3ananuit
. U BOTIPOCOB JJIA
Bemonaenne  mabopaTtopHOi  pabOTBI,  00paboTKa P a
Otuer o . N 3alIUThI
. pe3yIbTaTOB HWCHBITAHUM, M3MEPEHHI, SKCIIEPUMEHTA. .
nabopaTopHOH nabopaTopHOI
Odopmiienue OTYerTa, 3almUTa pe3yIbTaToB
pabote (OJIP) . paboThI, IEpeYCHB
nabopaTopHOil paboTHI 1O OTYETY .
TpeOOBaHM K
OTYETYy
[lepeuens 3amanuit
. ¥ BOIIPOCOB ISt
Beimontnenne  maGoparopHoit  paboThl, 00paboTKa P A
Otuer no . . 3aIUTHI
. PE3yJIbTAaTOB HCIBITAHUHA, W3MEPEHHH, SKCIEPHUMEHTA. .
nabopaTtopHoOi nabopaTopHOi
Odopmienue oT4eTa, 3ammra pEe3yJbTaToB
pabote (OJIP) . paboThI, IepeveHb
abopaTopHO pabOTHI O OTUETY .
TpebOBaHM K
OTYeTy
. Kommnexr
CpencTBO MPOBEPKH YMEHHH MPUMEHSTH TOJTYYESHHBIC
KonTponbpHas KOHTPOJIbHBIX
3HaHUS JUIsl pelleHUs 3a]ad ONpe/eJIeHHOro THUMa IO .
pabota (KutP) 3aJlaHuM 10
TeMe WIN pa3aeny
BapHaHTaM
KoHeuHBII NpPOAYKT, MOJydYaeMbld B pe3yibTaTe
TUTAHU-POBAHUS U BBHITIOTHEHHS KOMIUIEKCa Y4eOHBIX U
UCCIIEIOBATEIbCKUX 3amaHuii. [lo3BonsieT OUEHUTH
YMEHUs o0yyaromuxcs CaMOCTOSITENIbHO
. KOHCTPYHPOBaTh CBOM 3HAHHWS B TIPOIIECCE PEIICHUS
KypcoBoii nmpoekr PYHp bort P
NPaKTUYECKUX 3aJad M MpoOieM, OPHEHTUPOBAThCA B
(KII), kypcoBas TeMbl mpoekToB
aGota (KP) WHPOPMAIIMOHHOM  TIPOCTPAHCTBE W YPOBEHb
P c(OpPMHPOBAHHOCTH aHAJTUTUYECKUX, uccieno-
BaTEIIbCKUX HABBIKOB, HABBIKOB IIPAKTHYECKOTO U
TBOP-YECKOTO MBbIIIJIEHUs. MOXET BBIOTHATHCS B
WH/IMBUTY-AJTbHOM TIOPSIZIKE 170011 TPYTITON
00y4JarImuxCst




4. TIlepeyeHb KOHTPOJIBHBIX 3aJlaHUH WJIH WHbIE MAaTEPHAJIbI,
HeoOXoaMMbIe ISl OLEHKU 3HAHUI, YMEHHIl M HABBIKOB, XapPaKTepPHU3YHIOIINX
Tanbl POPMUPOBAHUA KOMIIETEHIMI B IIpoIecce 0CBOEHNS JUCHUILIUHbBI

4.1 lnst TeKyero KOHTpOoJIs

Ipumep 3a0anus Tecm (TKI):

Bonpoc

deu(JHl’I’Ibl omeema

1. B uecmb Kkoeo 0wl HA36aH
sa3vik Python

bpumanckozo komeduiinozo cepuana

Jlematrowezo yupxa

Asmopa

3meu

2. Kakoewl cunvnvie CMOPOHbL
A3bIKA npocpammuposanus
Python

Ileperocumocms xoda

bonvuioe konuvecmeso BCNMPOEHHbIX oubuomex

Yumaemocms Kooa

HHmeepauuu C BHEUWHUMU KOMNOHEHMAMU

3. UYmo npoucxodum, kozoa
3aNYCKACMCsl UHMEePNPemamop

Tlpoepamma nepesooumcsi 8 baiim Koo

Obpabomka baiim-ko00a UpmMyaibHOU MAUUHOU

Ilpocpamma nepegooumcs 8 MAUWUHHBIL KOO

Tpoucxooum cunmaxcuyecKull aHaIu3 npocpammol

4. Obracmu npumeHenus A3bIKdA
npozpammuposanus Python

Cucmemnoe npozpammupoganue

Web-cyenapuu

Tpunoorcenus 6az dannwix

HpozpaMMupoeaHue HAYYHbIX U mMamemamudecKux BbIUUCTCHULL

5. B npoepamme | 1
npucymcmeyem — uHcmpyKyusi | 6
print(‘Abracadabra’.count('a")), |5

ymo  O6ydem  noayueno Ha | 10
8bix00e

6. B npoepamme | 2
npucymcmaeyem uncmpykyus S | -2

= 'Hello*; print(S.rfind('l'), | 4

ymo  Oydem  HOIYYeHO Ha | 3
8bix00e

7. B npoepamme | (1,2,3,4,5,6)
npucymcmeyem  uncmpykyus | (1,2,3,4)
T=(1, 2, 3, 4); X=T + (5, 6), Owubxa
umo 6ydem nonyyeHo 8 X (5,6)

8. B npoepamme | ‘08a’
npucymemeyem — UHCMpYyKyus | ‘mpu’
D={1:"ooun’, 2:'06a’, 3:'mpu'}; | Owuébra
print(D[2]), umo oyoem | ‘ooun’
HOYYEHO 8 UMo2e

9. B npoepamme | 6
npucymcmeyem uncmpyxyus M | 2
=1I1,2,3],[4,56],[7,8,91; | 5
print(M[1//2]), umo 6yoem | 9
HONYYEHO 8 UMo2e

10. Kako2co muna 6ydem | int




obvexm npu Oenenuu 0gyx | float
Yenvix yucen real

long

Koncnexmuposanue yuedonoeo mamepuana (TK 2):

1. BBenenue B 536K porpamMmmupoBanust Python basoBeie THIIBI TaHHBIX
Python, guca.

2. bazoBble THIBI TaHHBIX Python, ctpokn, ciucku, clioBapH.

3. basoBbie bl aHHbIX Python, dhaiiael, kopTexku, MHOKECTBA.

Co3nanue npuiioxkeHus Ha Python

Ipumep 3a0anus « Omuem no nabopamopnoii pabome (OJIP)» (TK 3):

[Ipu onieHKe OTUETOB MO JA0OPATOPHBIM PadOTaM YUUTHIBAIOTCS CIETYIONINE
KpUTEPUH:

1. 3HaHME TEOPETUUECKOTO MaTepraa

2. BeinoaHeHUEe caMOCTOATENbHBIX 3a1aHUM

3. OTBeTHI Ha BOIIPOCHI

4. OtueT o BBINOJHEHHOU paboTe

5. BolnoyiHeHHE TOMAIITHETO 3aaHus

KpurepusiMmu o1ieHKH BBITIOJIHEHUS 3aaHHs], COTJIACHO JOCTUTHYTOTO YPOBHSI,
SBJISTIOTCSL:

Bpicokuii  ypoBeHb. 3HaHHMS TEOPETHMYECKOIO MaTepuana, MPaBUIBHO
BBITIOJTHEHBI BCE 3aJlaHUSl B COOTBETCTBUM C TPEeOOBAHUSIMHU, TMOJIHBIE OTBETHI Ha
BOIPOCHI, MPABUJILHO BHITIOJIHEHBI TOMAIIIHHUE 3a/IaHUsI, CBOEBPEMEHHO MPEI0CTABIICH
OTYET O BHITIOJIHEHUU paboThI - 4 Oasa.

Cpennuii ypoBeHb TeopeTHUECKHil MaTepuan 3HAET, MPABUIBLHO BBIMOJIHEHBI
BCE 3aJlaHUs, OTBETHI HA BOMPOCHI HE MOJHBIC, JOMAIIIHUAE 33JJaHUs BHITIOJHEHBI HE B
MOJIHOM OOBEeMe, TPENOCTaBIECH OTYET O BBIMIOJHEHHH pPaboOThl, JTUOO B clydae
HECBOEBPEMEHHOI'O0 MPEAOCTABJIEHUS OTYETAa WM C HaJUYUEM HECYIIECTBEHHBIX
OIIMOOK B BHITIOJIHEHUU JTAOOPATOPHBIX 3a/1aHusIX - 3 Oasuia

Hwxke cpegnero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amanmit
nabopaTopHOl paboTHI, JOMAlTHEE 3aJaHUE HE BBIMOIHEHBI, HECBOEBPEMEHHO
MPEIOCTABIICH OTUYET O BBHIITOJIHEHUH Pa0OTHI - 2 OaJa.

Huskuit ypoBenb. Brimonneno wmenee 50% maGopaTopHoi pabOThI, HE
BBITIOJTHEHO JIOMAIIIHEE 3aJJaHue, OTYET O BBIMOJHEHUH PabOThl HE MpeaocTaBieH— 1
oann

KonuyectBo 6annoB 3a OTuér mo nabopaTopHoil pabore: muHuMyM — 1 O.
KonnuectBo 6aimmoB 3a OT4ET 1o jmabopatopHoit padote (¢ yuyeToM koddduimeHTta
CJIO’)KHOCTH): MaKCUMYyM — 4 6.

Ipumep 3a0anuti koumponvHou pabomoel. Komniekm KOHMPOIbHBIX 3A0AHULL
no sapuanmam u memam (TK 4):
Komriekt 3agau. Bapuanr 1.



Hanummre nmporpammy 17151 BBOJIa MIECTHAUATEPUYHOTO YKCIIa U BBIBOJA €r0 B
NECITUYHOU CUCTEME.

Jlokatop OpUEHTUpPOBAH Ha OAHY M3 CTOpoH cBeTa («C» — cemep, «3» —
zamajg, «HO» — 1or, «B» — BOCTOK) W MOXET MpUHUMATh TPU LUDPOBHIE
KOMaH/Ipl MOBOpOTa: 1 — MOBOpPOT HajeBO, —1 — MOBOPOT HampaBo, 2 —

noBopot Ha 180°. Jlan cumBosn C — ucX0AHAsi OPUEHTALMS JIOKATOpa U LIEJIbIe
gucia N1 u N2 — aBe mociaHHbie KOMaHABl. BBIBECTH OpHEHTAIHIO JJOKaTOpa
IIOCJIE BBITIOJIHEHUS TUX KOMAaH/I.

Hanb! nensie yncia K, N, a taxxe K HabopoB 1enbix yrcen mo N 3JIeMEeHTOB B
KaXJ0M Habope. [ Kaxx10ro Habopa BBIBECTH HOMEP €r0 MEPBOTO AJIEMEHTA,
paBHoro 2, unu uncio 0, eciny B JaHHOM HaOOpe HET ABOEK.

Han cnucok pazmepa N (N — detHoe yucio). [lomeHsTh MecTaMu MEpBYIO U
BTOPYIO MTOJIOBUHBI CIIUCKA.

JlaH 1eNOYUCIEeHHBIA CIUCOK pa3dMepa N. YIalnuTh U3 CIHCKA BCE JIEMEHTHI,
BCTPEUAIOIIMECS POBHO JIBa pasza, U BBIBECTH pa3Mep MOJYUYEHHOIO CIHCKa U
€ro COAEPKUMOE.

Hana matpuna pazmepa M x N. IloMeHITh MecTaMu CTOJOIBI, COAEpIKAIINE
MUHHUMAJIbHBIA U MAaKCUMAJIbHBIA 3JIEMEHTHI MATPUIIBI.

Hana matpuna pazmepa M x N u nenoe uucio K (1 <K < M). [lepen ctpokoit
MaTpulibl ¢ HoMepoM K BCTaBUTH CTPOKY U3 HYJIEH.

Jlana ctpoka, coaepskaiiasi mojaHoe ums (aina, ToO €CTh UMS JUCKA, CIHUCOK
KaTaJoroB (IMyTh), COOCTBEHHO UMS M paclIMpeHue. BeinenuTs u3 3Toi CTPOKU
uMms (aitna (6e3 pacmmpeHus).

Jlana cTtpoka, coaepxariasi mojHoe ums ¢aiiia, TO eCTh UM JUCKA, CIIHCOK
KaTaJoroB (IMyTh), COOCTBEHHO UMS M pacIIpeHue. BeIIenuTs U3 3TON CTPOKU
paciupenue Qaitna (6e3 mpeanecTByomenl TOUKH).

Kommuiekt 3agad. Bapuant 2.

1.

2.

Hanummre nporpamMmy, KOTOpoe NEPEBOAUT JAHHOE HATYPAJIbHOE YHCIIO B p-
pUYHYIO cucTeMy cuncienus (p=2, 3,4, 5, ..., 9).

Jano nenoe yucno B auamna3zoHe 100-999. BeiBectn CTpOKy-OnMcaHuE TaHHOTO
yuclia, HanpuMmep: 256 — «IBECTH MATHIAECIT WIECTh», 814 — «BOCEMBCOT
YETHIPHAILATH.

Hano 1menoe uucino N, a Takxke K Ha0OpOB HEHYJEBBIX IIEIbIX YHCEI.
[Ipu3znakoMm 3aBepriieHUs Kaxa0oro Habopa sBisercs uucio 0. s xaxmoro
Ha0opa BBIBECTH KOJMYECTBO €ro »3JEeMEHTOB. BbiBecTn Takxke obiiee
KOJIMYECTBO AJIEMEHTOB BO BCEX HabOpax.

Jlan uenouncineHHsli cnucok pasmepa N. Halitu MakcumaibHOE
KOJIMYECTBO €r0 OJJMHAKOBBIX 3JIEMEHTOB.

Jlan uneno4yuciaeHHbI crnucok pasmepa N. Yapanmute u3 coucka Bce
OJIMHAKOBBIC 3JIEMEHTHI, OCTABUB UX MOCIICTHUE BXOKICHUS.

Jana marpuna pasmepa M x N. [loMeHsATH MeCTaMu CTPOKH, COAECPIKKAIIUE
MHUHHUMAaJIbHBIA U MAKCUMAJIBHBIA 3JIEMEHTBI MATPHULIBI.

Jlana matpuna pasmepa M X N. YHOopsnouuTh €€ CTPOKHM TaK, YTOOBI MX
NIEpBbIE AJIEMEHTHI 00Pa30BBIBAIM BO3PACTAIOIIYIO MTOCIEI0BATEIbHOCTD.



8.

9.

Jlana cTpoka, cojepykaias mosiHoe ums (Qaina. Beiienuts U3 3TOH CTPOKH
Ha3BaHUe MepBoro karanora (6e3 cumBoioB «\»). Eciu daiin comepkutcs B
KOPHEBOM KaTajiore, TO BBIBECTH CUMBOJT «\».

Jlana cTpoka-TipeIIo)KeHHEe Ha PYCCKOM sI3BbIKE. 3amm(poBaTh €€, BBHIITOJTHUB
UKIMYECKYI0 3aMEHY Ka)KJoil OYKBbI Ha CIEIYIOUIYIO 3a Hed B andaBuTe U
COXpaHUB P 3TOM peructp 0ykB («A» nepennet B «by», «a» — B «0», «by —
B «B», «1» — B «a» u T. A.). BykBy «&» B andaButre HE YUUTHIBATH («e»
JOJKHA TIEPEXOAUTH B «OK»). 3HAKU MPENUHAHUS U TPOOEIbl HE U3MEHSTh.

Kowmriekt 3agau. Bapuant 3.

1.

JlHu Helenu MPOHYMEPOBAHBI CIEAYIOMNM 00pa3oMm: | — MOHENENbHUK, 2 —
BTOPHUK, ..., 6 — cy000Ta, 7 — BockpeceHbe. [lano nenoe uucio K, nexaniee
B auana3zone 1-365. Onpenenute HOMEp AHSA Henenu it K-ro nHs roga, eciou
M3BECTHO, YTO B 3TOM roAy 1 siHBaps ObLJIO BTOPHUKOM.

B BocTouHOM Kanengape npuHAT 60-JIETHUM LUKI, COCTOSAINN U3 12-IeTHUX
MOJIMKIOB, 0003HAYaE€MbIX HA3BaHUSIMU I[BETA: 3€JICHBIN, KPACHBIM, MKEITHIH,
Oenblii 1 4yepHbId. B KaXI0M MOIIUKIE TOAb HOCSAT Ha3BaHUS >KUBOTHBIX:
KpBICHI, KOPOBBI, TUTpa, 3ailla, JpaKoHA, 3MEH, JIOIIAJH, OBIIbI, OOE3bSHBI,
KypHIlbl, co0aku 1 cBUHBH. [l0 HOMEpY rojia onpenenuTh ero Ha3BaHue, eCiu
1984 rog — Hayano HUKJIIA: «TOJl 3€JIEHOU KPBICHD».

Hano uenoe yucio K, a takxe K HaOopoB HEHYNIEBBIX HENIbIX yKces. Kaxabii
HAa0Op COAEPKUT HE MEHEE JBYX 3JEMEHTOB, MPU3HAKOM €ro 3aBEpLICHUS
apisietcs uncsio 0. J{ms xaxaoro HaOopa BBIOJHUTH CIEAYOIIEe JIeHCTBUE:
€CJIM 3JIEMEHThl Ha0opa BO3PACTAIOT, TO BBIBECTHU 1; €ciM 3JeMeHThl Habopa
yOBIBAIOT, TO BBIBECTH —l; €ciiu 3JeMEHThl Habopa HE BO3pPACTalOT U HE
yOBbIBaIOT, TO BbIBeCTH ().

Han cnmcok A pasmepa N u nienoe yucio K (1 <K <4, K <N). OcyiiecTBuTh
IUKJIMYECKUIA CIIBUT 3JIEMEHTOB cnucka BopaBo Ha K mosunuit (mpu 3tom Al
neperiner B AK+1, A2 — B AK+2, ..., AN — B AK). [lonmyckaercs
MCIIOJIb30BaTh BCIIOMOTATENbHBIN CIIUCOK U3 4 3JIEMEHTOB.

Jan cnucok pasmepa N. BcCTaBuTh 35IEMEHT C HyJIEBBIM 3HAYEHHEM IIEpE]
MUHHUMAJIbHBIM U TTOCJIE MAaKCUMAJIbHOIO 3JIEMEHTA CIUCKA.

Jlana nenouncnenHas marpuna pasmepa M x N. Haiitu Homep nocinensen us ee
CTPOK, COJIEpKalllMX TOJBKO YETHBIE UKciia. Eciii Takux CTPOK HET, TO BHIBECTH
0.

ana nenouncnennas marpuna pazmepa M x N. HaiTu KOJIM4YECTBO €€ CTPOK,
BCE AJIEMEHTBI KOTOPBIX PA3JINYHBI.

Jlana ctpoka-npemyioxkeHue Ha pycckoM s3pike M umcio K (0 < K < 10).
3amudpoBaTh CTPOKY, BBIIIOJIHUB HUKINYECKYIO 3aMEHY Kaxaoll OyKBbI Ha
OYKBY TOTO K€ PErucTpa, pacrnojoKeHHyto B ajdasure Ha K- mo3uuuu nocine
mdpyemoit 0ykBol (Hanpumep, 111 K = 2 «A» nepeiiner B «B», «a» — B «B»,
«b» — B «I'», «1» — B «O» u T. 1.). BykBy «&» B andaButre He YUYUTHIBATS,
3HAKYU TPETHHAHWS ¥ TIPOOEITb HE H3MEHSTb.



9.

Jlano 3ammdpoBaHHOE MPEAJIOKEHNE Ha PYCCKOM sI3bIKe (Criocol mmdppoBaHus
omvcaH B MpeabiAyiieM 3anaHun) U komoBoe cmemenue K (0 < K < 10).
PacmmmdpoBats npeioxeHue.

Kommiekt 3agau. Bapuanr 4.

1.

Jlan HOMep HekoToporo rozga (I€J0€ MOJOXKHUTEIbHOE 4Yucio). Onpenenutsb
COOTBETCTBYIOIIUI €My HOMEDP CTOJICTHS, YUUTHIBAsS, UTO, K IPUMEPY, HAYAJIOM
20 cronetus 6bu1 1901 roga.

Jlan HoMep rojaa (TOJIOKHUTENbHOE Iiesioe 4yucio). OnpeneanuTs KOJIUYECTBO
JTHEW B 9TOM TOJly, YYUTBIBas, YTO OOBIYHBIA I'OJ HacUMUTHIBACT 365 nHEH, a
BHUCOKOCHBIM — 366 nHeil. BUCOKOCHBIM cuMTaeTCs ToJ, Aeiuiica Ha 4, 3a
HCKJIIOUEHUEM Te€X TroJIoB, KoTopblie aenarcs Ha 100 u He genstcs Ha 400
(manpumep, roasl 300, 1300 u 1900 He sBiIAOTCS BUCOKOCHBIMH, a 1200 u
2000 — sBustroTCs).

Hano unemoe yucio N (> 2) u Habop u3 N BemecTBeHHbIX yucen. Habop
HA3BbIBAETCA HNUI000OPA3HLIM, €CIIM KaXKIBIH €ro BHYTPEHHHUU 3JEMEHT JIMOO
OoJibiiie, JTMOO MEHbIIIE 00OMX CBOMX COCEIEH (TO €CTh SIBISETCS «3yOLIOM»).
Ecnu nanHblii HaOop sABisieTcsl MuiI000pa3HbIM, TO BbiBecTU (; B MPOTUBHOM
CJIydae BHIBECTH HOMEP MEPBOTO AIEMEHTA, HE SBJISIONIETOCS 3yOILIOM.

JlaH 1eIOYMCIEHHBI CIIUCOK pasMepa N. YIanuTh U3 CIUCKA BCE DIIEMEHTHI,
BCTPEUAIOIINECS MEHEE TPEX pa3, U BHIBECTH pa3Mep MOJyYEHHOI'O CIMCKa U
€ro COAEP>KUMOE.

Han coucok pasmepa N. IlpoayOnmpoBaTh B HEM SJEMEHTHI C UYETHBIMU
HOMepaMu (2, 4, ...). YCIOBHBIN oniepaTop HE UCIIOIb30BaTh.

. Jlana xBagpatHas wmatpuna mnopsaka M. OOHYJIUTH 3JIEMEHTHI MAaTPHIIHI,

JIe)KAIME HUKE IJIaBHOM JUAaroHaln. Y CJIOBHBIM ONIEPAaTOp HE UCTIOJIb30BaTh.
Jana kBagpatHas Matpuna A mnopsaka M. IloBepHyts ee Ha yroan 90° B
MOJIOKUTEIIBHOM HaIpPaBJICHUH, TO €CTh MPOTUB YAaCOBOM CTPENKH (IIPU STOM
anemeHT Al,l mepeliner B AM,1, snement AM,1 — B AMM u 1. 1.).
BcnomorarenbHyo MaTpuIly HE UCIIOIb30BATh.

Jlana cTpoka, cozeprkaiias JaTHHCKUE OYKBBI U CKOOKHU TpeX BUAOB: «()», «[]»,
«{}». Ecnu ckoOKu paccTaBlieHbl TPABUIBHO (TO €CTh KaXKJI0W OTKPBIBAIOIICH
COOTBETCTBYET 3aKpbIBAIOIIAsl CKOOKa TOro K€ BUJa), TO BbiBecTH uncio 0. B
MPOTUBHOM CJly4ae BBIBECTH WJIM HOMEp IO3UIIMHU, B KOTOPOM pacrojioKeHa
nepBasi ommOoYHass CKOOKa, WUIM, €CIIM 3aKPBIBAIOIIMX CKOOOK HE XBaTaer,
yucio —1.

Jlana ctpoka, cojepkamias mojHoe ums (aitna. BeimenuTs u3 3Toi CTpOKH

Ha3BaHWE IMepBoro katamora (0e3 cuMBOJIOB «\»). Eciau aiin comepxutcs B
KOPHEBOM KaTajore, TO BBIBECTH CUMBOIT «\».

Koncnexmuposanue yueonoco mamepuana (TKS5):

1. ba3oBbie alrOpUTMBI TPOrPAMMHUPOBAHMS. AJITOPUTMBI, TOBBIILIAIOIINAE
3¢ (HEeKTUBHOCTH TPOrPAMMHOIO KOJA.

2. [Tpuembl CTPYKTYpHOTO IPOrpaMMHUPOBAHMS

3. PabGora ¢ CHMBOJBHBIMH M TIOJb30BAaTEIbCKUM M TuUnaMu. OCHOBBI

O6’bCKTHO-OpI/ICHTI/IpOBaHHOFO moaxoaa.



Ipumep 3a0anus « Omuem no nabopamopnoii pabome (OJIP)» (TK 6):

[Ipu oreHKE OTYETORB MO JAOOPATOPHBIM padOTaM YIUTHIBAIOTCS CIICAYIOMINE
KPUTEPHH:

1. 3HaHMe TEOpETUUECKOTO MaTepurasa

2. BbINOJIHEHUE CAaMOCTOATENBHBIX 33 IAHUI

3. OTBETHI HAa BONPOCHI

4. Ot4eT 0 BBIIOJIHEHHOW padboTe

5. BolnosiHeHNE JOMAIITHETO 3aJaHus

KpurepusiMmu o11eHKH BBITIOJIHEHUS 3aaHHs], COTJIACHO JOCTUTHYTOIO YPOBHS,
SIBJISIFOTCSI:

Boicokuii  ypoBeHb. 3HaHHUA TEOPETHUECKOTO0 MaTepuasa, MPaBHIbHO
BBITIOJIHEHBI BCE 3aJaHUS B COOTBETCTBHM C TPeOOBAaHUSMM, MOJHBIE OTBETHI Ha
BOIPOCHI, MPABWJIHHO BHITIOJIHEHBI JJOMAIIIHUE 3a/1aHKsI, CBOEBPEMEHHO MPEA0CTaBIICH
OTYET O BHITIOJIHEHUU paboThI - 4 Oasa.

Cpennuii ypoBeHb TeopeTHUECKHl MaTepuan 3HAET, MPAaBUIBHO BBINOJIHEHBI
BCE€ 3aJIaHUs, OTBETHI HA BOMPOCHI HE MOJHBIC, JOMAIITHNAEC 33JJaHUs BHITIOJHEHEI HE B
MOJTHOM OO0BbEME, MPEIOCTABICH OTYET O BBIMOJHEHUH pabOThl, JUOO B clydae
HECBOEBPEMEHHOTO TMPEAOCTABIICHUS OTYETa WIM C HAJIMYMEM HECYIIECTBEHHBIX
OLIMOOK B BBINIOJIHEHUH JTAOOPATOPHBIX 3a/laHUsIX - 3 Oasuia

Hwxe cpegnero ypoBeHb. BrimonHeHo He Bce, HO Oonee 50% 3amanuit
nabopaTopHOil paboThI, JOMAalTHEe 3aJaHUE HE BBINOIHEHBI, HECBOEBPEMEHHO
MPEIOCTABIIEH OTUYET O BBHIIIOJIHEHUH Pa0OTHI - 2 Oasa.

Hwuskuit  ypoens. Bwimonmneno wmenee 50% mabopaTopHoii pabOThI, HE
BBITIOJIHEHO JIOMAIITHEE 3aJ]JaHue, OTYET O BHITIOJIHEHUH PabOThI HE MpeaocTaBieH— 1
oann

KonuyectBo GanmnmoB 3a Otué€r mo nmabopatopHoil pabore: muHuMyM — 1 O.
KonuuectBo 6amnoB 3a OTué€T 1o jmabopatopHoil padore (¢ yyeTom koddduimeHTa
CJIO’)KHOCTH): MaKCUMyM — 4 6.

Ilpumep 3a0anus kypcosas paboma (KP). Tembt npoexmos Kypcogoti pabombi
(KP) (OMkp).

1. Jlana nelicTBUTeNnbHAs KBajapaTHas Matrpuma nopsaka 2n. IlomyduuTs
HOBYIO MaTpHully, MepecTaBisisi ee OJOKU pazMepoM N X N: a) KpecT-HaKpecT; 0) 1o
4acoBOW cTpenKe (JeBblii BEepXHHMH OJIOK CTAHOBUTCS IPABBIM BEPXHUM, IPaBBIi
BEPXHUI — MTPaBbIM HIDKHUM M T.11.).

2. CocraBuTh mnporpamMmy, KOTOpas 3amloJIHSIET KBAJpPaTHYI0 MAaTpHILy
nopsijika N YuciiaMu, 3aaHHbiMU (QyHKIHeH F(N), 3anuchiBas UX B HEE «I10 CIIHPAIIN
d) Mo 4YacoBOHM cTpenke, 0) MPOTHUB YAaCOBOM cTpenku. PazpaboTaTh MpPOEKT IJis
ciyuasi, koryma F(N) MoxeT ObITh pa3HO# (PYHKIIHS, KaK TapaMeTp).

Hanpumep, s N=5 u F(n)=n? noayuaem cieayromue MaTpHIbL:

a) 1 2 3 4 3) 0) 1 16 15 14 13

16 17 18 19 ©6 2 17 24 23 12
15 24 25 20 7 3 18 25 22 11



14 23 22 21 8 4 19 20 21 10
13 12 11 10 9 5 6 7 8 9

3.  Jlan omHOMepHBIN 1emourcIeHHBIN MaccuB pazmepa N. Pazpaborats He
MeHee JByX crnoco0oB mmmdpoBaHus/aemuppoBaHusl 3JIEMEHTOB MaccuBa C
MpUMEHEHUEM TOOUTOBBIX ONEPAIIHii.

4. Jlana BemiectBeHHas Marpuma pasmepoM (N X M). IlepecraBuss ee
CTPOKH U CTOJIOIBI, JOOUTHCS TOTO, YTOOBI HAMOOJBIINM 3JIEMEHT (MM OJMH U3 HUX)
OKa3aJiCs B JIEBOM BEPXHEM YTIIy.

5.  Pa3paboTath HpOEKT, KOTOpBI 00eCreurnBaeT BBIMOJHEHUE OIEparlHii
CIIOKEHUS, BBIUYMTAHUS W YMHOXKEHMSI HaJ MaTpUIlaMH IeJbIX uucesl. Boioop
BBITIOJIHAEMOW OIepalid OCYIIECTBIISIET ToJib3oBaTenb. [  apudmerndeckux
orepaluii HaJl MaTPUIIAMH UCTIOJIB30BATh MEPErPy3Ky OMepaTopoB.

6. N3 maccuBa ynaiauTh camyro JJUHHYIO IEMOYKY YETHBIX 3JIEMEHTOB.
[Mpumep, u3 maccua A[8]: 4 142 12 4 6 nowken nonyunthes MmaccuB A[5]: 414 2
1 (camas navMHHAS MEMOYKA YETHBIX YHCEN BKJIIOYAET dJEMEHTHI ¢ 6 1o 8: 2 4 6).
[IpoBeputh MOJTHOTY MNPOrpaMMbl Ha JJIMHHBIX MacCHBax C OOJIBIIUM HaOOpOM
MOCJIeIOBATEIBHOCTEH MeNbIX uucen. PaccMoTpeTs cuTyalnuio, Korjaa MmofgoOHBIX
I[EMOYEK HET.

7. U3 maccuBa A yIanuTth T€ 3JIEMEHTBI, KOTOPbIE BCTPEYAIOTCS U B MaCCHUBE
A u B maccuBe B o kpaiineit mepe mo 2 pasa. [Ipumep, maccus A[8]: 33452359,
maccuB B[7]: 1 2 34 5 2 5. Ilo 2 paza B 000uX MaccuBax BCTPEYAECTCS TOJIBKO
9JIEMEHT, paBHbIH 5. MaccuB A mocie ynanenus npumet Bua: A[6]: 3342 3 9.

8. U3 maccuBa A yganuTth T€ IETIOYKHA YETHBIX JIEMEHTOB, B KOTOPBIX €CTh
XOTs1 OBl OZIMH 3JeMeHT u3 MaccuBa B. Ilpumep, maccuB A[9]: 324523265,
maccuB B[6]: 1 34 7 8 9. Maccus A nocie ynanenus npumet Bui: A[7]: 352326 5.

9.  MaccuBsl 4 u B nipecTaBIsAOT cOO0M 1Ba YUCIOBBIX MHOXECTBA U3 N U
M 5JIEMEHTOB, COOTBETCTBEHHO. Pa3paboTaTh mnporpaMMmbl Uid  TOJYYCHUS
oOBeMHEH NS, TIEPECEUCHUS U PA3HOCTH YKa3aHHBIX MHOXECTB.

10. MaccuB 4 npencrapisier co0oil MaTpuily KodhOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs N-To mopsiaka. Pa3pabortaTh mporpamMmy mjis HaXOXKICHHS PEIICHUS
cucrteMbl Metojiamu ['aycca u Kpamepa.

11. MaccuB 4 npencrapisier co0oil MaTpuily KodhOUIIMEHTOB JIMHEWHOTO
ypaBHeHUs1 N-To mopsaka. PaspabortaTe mporpamMmy i HaXOXKJACHHUS PEIICHUS

CUCTEMBI METOZIaMU 3€H 1Tl U METOJIOM OOpaTHOM MATPHIIHI.

12. Tloctpouts (PyHKLIMOHAIBEHYIO MaTpumy F(X,y) = v/x +3{/§—;B n

IXZ+y"
TOYKaX JJIs JI0OO0ro 3alaHHOro auamnasoHa X, Y. Haitu koopauHaTsl (Xmin, Ymin) (Xmax,
Ymax) OKCTPEMaNbHBIX TOYEK (YHKIMHU, €CIM TaKMX TOUYEK HECKOJIbKO YyKa3aTb
KOOPAMHATHI BCEX TOYEK.
13. Jlan daitn, coaepkammii TEKCT Ha pycckoMm s3bike. IloacuuraTh



KOJIMYECTBO CIJIOB, HAUMHAIOIIUXCS M 3aKaHYMBAIOIIUXCS HA OJHY U Ty ke OYKBY U
BBIIaTh ATH OYKBHI C YKa3aHUEM COOTBETCTBYIOIIETO KOJIMUYECTBA CIIOB.

14. Hamucate mporpamMmy, KOTOpas TIO3BOJISIET 3almM(pPOBHIBATH |
pactmmdpoBBIBaTh COOOIIEHUE C TIOMOIIBIO «IH(]pa MepecTaHOBKM». DTOT MUP
MEHSIET MECTaMH JiBe coceaHue OykBbl. [Ipogymars BapuaHT mm(pPOBKHU, €CITH YHCIO
OyKB B clI0€ HEYETHOE.

15. Tekcr mporpammbl Ha C++ xpaHutcs B daitie Ha aucke. COCTaBUTH
nporpaMMy 00pabOTKH TEKCTa MPOrpaMMBI: 1) ompeaeTuTh MaKCUMAIIbHYO CTCTICHb
BJIOKEHHOCTH IMKJIOB B TMpOrpaMMme; 2) ONpPENeNIUTh O0IIee KOJIUYSCTBO CTPOK U
KOJIMYECTBO CHMBOJIOB, OTJIMYHBIX OT Tpobena; 3) yJalIuTh U3 TEKCTa MPOTpamMMbI
BCE KOMMEHTApHHU.

16. Hanucats noanporpaMmmy—dynkiuio Form(S, X, Y), rae S — cTpoka, X u
Y — BellleCTBEHHbIE MIEpEMEHHbBIC. B CTpoke 3amucano apumMeTnaeckoe BhIpakeHHe,
coJieprkaiiee nepeMeHHbie X u Y, KOHCTaHTHI (1IeJIbIe HJIM BEIIECTBEHHBIE), OTIepalluu
+, -, * /. Ilopsanokx omnepaumii ompezaeneH ckoOkamu. [lonmporpamMmma—¢dyHKuus
BO3BpAIlAeT 3HAYCHHE apU(METUUYECKOTO BRIPAKEHUS MPU 3aJJaHHBIX 3HAYCHUAX X U
Y.

17. Hanucate moamporpammy—dyuknuto Form(S, X), rae S — crpoka, X —
BEIIIECTBEHHAsI TepeMeHHas. B cTpoke 3amucaHo apu(pMETHYECKOE BBIPAKECHUE,
coJieprkaliee nmepeMeHHyro X, KOHCTaHTHI (1[eJIble WM BEIIeCTBEHHbIE), Onepaluu +,
-, *, /. Tlopsimok omepanuii omnpeneneH ckoOkamu. Iloamporpamma—hyHKINS
BO3BpAIllaeT 3HauYeHNE apru(METUYECKOTO BEIPAKECHHUS MPU 3aIaHHOM 3HaUCHUU X.

18. PazpaboraTh mpOEKT, B KOTOPOM PEATU3YIOTCS CTaHAAPTHBIX OTEepaluu
Haj TpEXMepHBIMH Bektopamu @ = X7+ Vj +2zK. Co3aTh COOTBETCTBYIOIME
CTPYKTYpPHBI, GYHKIIMU C HUMHU U PEeaTn30BaTh MEPErpy3Ky OMepaTopoB.

19. Pa3paboTtaTh MPOEKT, B KOTOPOM PEATH3YIOTCS CTaHAAPTHBIX OTEpaIuu
HaJ  KOMIUIEKCHBIMH  YHWCiIaMM B anrebpamdeckoil  dopme__ Z = A+iB,
i — kommutekcHas equanua i =V—1. Cosnats COOTBETCTBYIOIIME CTPYKTYPHI,
GyHKIIMY ¢ HUMU U PeaJIM30BaTh MEPETPY3KY OMEePaTOPOB.

20. Pa3paboTaTh MPOEKT, B KOTOPOM PEATM3YIOTCSI CTaHAAPTHBIC ONEPAIHH
HajJ KOMIUIGKCHBIMH UHCJIAMH B OKCIIOHEHIHMansHOH Qopmez =€"". | —
KOMIUTeKCHas exuunua i = V—1. Co3zars COOTBETCTBYIOIIHNE CTPYKTYPHI, PYHKITUU C
HUMU U PeaIn30BaTh MEPETPY3Ky OMEepaTOpPOB.

4.2 JInsi IpOMeKYTOUYHOM aTTeCTAlMU:
Ipumep 3auemmnwvix 3a0anuii (OM 1).
1. dan pasmep daitna B Oaittax. Vcronb3ys omnepauuio AeleHusl Haleao, HalTu

KOJIMYECTBO IMOJIHBIX KHIIOOANUTOB, KOTOpBIC 3aHUMAET JaHHbIA ¢aitn (1 kunobait =
1024 Gaiita).



2. Jlanbl 1enble nonoxkutenbHble unucia A u B (A > B). Ha orpeske mnunbl A
pa3MenIeH0 MAaKCHUMAJIbHO BO3MOKHOE KOJIMYECTBO OTPE3KOB JiauHbl B (0e3
HaJoKeHui). Mcronb3ys onepanuio ASICHUs HAleI0, HAUTH KOJUYECTBO OTPE3KOB
B, pa3menieHHbIX Ha OTpe3Ke A.

3. Jlaro Tpex3HauHOE 4nciio. Haitt cymmy u pousBeaeHue ero mudp.

4. JlaHO TpEX3HAYHOE YMCIIO. BBIBECTH YHCIO, TMOJYYEHHOE IpPU MPOYTEHUU
MCXOJTHOTO YKCJIa CITpaBa HaJIEBO.

5. lano menoe yuciao A. IlpoBeputb MUCTUHHOCTH BbICKa3bIBaHUs: «Yucio A
SABJISIETCSA MOJIOKUTETBHBIM).

6. Hansl nBa wmenbix umcia: A, B. IIpoBepuTh HCTHHHOCTH BBICKA3bIBAHUS:
«Kaxnoe n3 uncen A u B HeueTHOE»

7. Hansl Tpu uensix yucna: A, B, C. IIpoBepuTh UCTUHHOCTHh BBICKA3bIBAHUSI:
«Kaxnoe u3 uncen A, B, C mo10XUTEIIHLHOEY.

8. Hausl Tpu nenbix uncna: A, B, C. IlpoBepuTh MCTUHHOCTH BBICKA3bIBAHMUS:
«Xots O0n1 ogHO U3 yncen A, B, C 1oJI0KUTENBEHOS.

9. lano memnoe uymcio N (> 0). ChopmMupoBaTh W BBIBECTH IEIOYUCICHHBINA
cnucok pazMepa N, comepxamuid N IEepBbIX MOJOKUTEIbHBIX HEYETHBIX YHCEI: 1, 3,
S,

10. Jano nenoe yuciao N (> 1), a Takke mepBblid 4jieH A U pa3HOCTh D
apugmernyeckoil mporpeccur. CopMupoBaTh M BBIBECTH CHUCOK pa3mepa N,
coaepxkanuii N mepBbIX WICHOB AaHHOW mporpeccuu: A, A + D, A + 2¢D, A + 3<D,

11. JaH cnucok A HeHyJeBbIX 1eabIX yncen pa3mepa 10. BeiBecTu 3HaueHue
MEepBOro M3 Tex ero 3neMeHToB AK, KOTOpble yIOBIETBOPSAIOT HepaBeHCTBY AK <
A10. Ecnu Takux 3JIEMEHTOB HET, TO BhIBeCTH ().

12. Han cnmcok paszmepa N u nensie yucina K u L (1 < K <L < N). Haiitu
CyMMY 3JIEMEHTOB cniucka ¢ Homepamu oT K 1o L BKIIrounTensHo.
13. Hanbl uenble nonoxutenbHbie yucaa N1 u N2 wu ctpoxku S1 m S2.

[lonyunTh W3 3THX CTPOK HOBYKO CTPOKY, COAEpKallyro nepBeie N1 CHMBOJIOB
cTtpoku S1 m nmocneauue N2 CUMBOJIOB CTPOKH S2
14. Han cumBon C u ctpoka S. YABOUTH KaxA0€ BXOXkJIeHUE cumBoJia C B
CTPOKY S.
15. Man cumBois C u ctpoku S, SO. [lepen kaxxapiM BxoxaeHuem cumBoia C B
CTPOKY S BCTaBUTH CTPOKY SO.

Ipumepwi sx3amenayuonnovix 6uremos (OM 2):

buner Ne 1

1. TpauncnaTop. Pa3HOBUAHOCTH TPAHCISTOPOB

2. Ocobennoctu apupmernueckux onepanuii Ha C++. CoBMEIICHHBINA OTIEpaTop
npucBauBanus. YeMy OyaeT paBeH pe3y/bTar BeruuciaeHus: inti, k=2, m =10; i =

N . (2X)2i_1
(m)/(m/K - 5); 3. TToctpouTs Tabauiy GpyHkImH F(X)= Y (-1)' @)
i=1 )

1:43-10"] ¢ mwarom 5- 1072. N - 11000€ KOHEUHOE I1eJI0e YMCIIo. VCIoIb30BaTh

it xe[-3-10°



PEKYPPEHTHBIEC COOTHOIICHHSI U HE UCIIOIb30BaTh (DYHKIMIO POW ISl IOy YCHHS
crernenu (-1).

buner Ne 2

1. [Tonsitne motok Ha C++. KoHCOIBHBIE TOTOKK BBOJIa/BBIBOIA

2. Paznnuue B nmepenade nmapaMeTpoB 110 3HAYEHUIO U MO ccblike: Kakou pesynbrat
NOSIBUTCS HAa KOHCOJIM TTOCJI€ BBIITOJIHEHUS IPOTPAMMBI

inta, b, c, d;

void f( int a, int& c, int& d)

{

int b;

a=5c=7,b=09;

i

nt main()

{

a=1;c=1;b=1,;f(ba,c); cout<<<< b; return 0;
¥

3. 3aBUCHMOCTb CHTHANa OT BpeMeHH t ompenenserca gopmynoii U(t)=esM+,

Perucrpamus curnama U(t) peamusyercs wa untepBajie te[l;10],At=1 . Co3nartb
MAacCHUB M3 3HAUCHUI CHUTHAJIAa U HANTH MOMEHT, KOT/Ia CUTHAJI UMEET MaKCHUMAaJIbHOE
3Ha4yeHue. 3HaueHue napamerpa k=1,3-10-3

buner Neo 3

1. Pa3pabGoTka (yHKIMH BBIYUCICHUS CYMMBI KOHEYHOTO psja IO 3aJaHHOMY
apTYMEHTY U YHCJTy YJIEHOB Psa.

2. CTpyKTypbl: MAOJOH CTPYKTYphl, B KaKUX CJIydasX yJAOOHO II0JIb30BaThCS
cTpykTypou. I[IpuBectu mpuMepsl.

3.Jlana nHbOpMAaIHI 0 KOMHATaX B OOIICKUTHH, 3arIMcaHHas B (paiine. 3anuch
uMeeT BU: (haMUIIMU, HOMEP KOMHATHI, (haKyJbTeT, iomaab. CocTaBUTh CITUCOK
CTYJICHTOB C 33JaHHOTO (haKyJIbTETa M HANTH CPEIU HUX TEX, KTO JKUBET B KOMHATE C
HauMeHbIIeH Tiomaaso. HoBas ctpykrypa: hamMumus, miomaas KOMHATHI.

buner 4
1. YUro Takoe nUHAMHUYEcKas TUMU3aUs AaHHBIX? UTO mpencraBisitoT U3 ceOs
nepeMeHHbIe, 00beKThI, cChUTKK? Kakue nBa 00s13aTeIbHBIX OISl UMEET 0OBEKT?
2 Jlana cTpoka, cojaepxalas moyjHoe ums ¢aiinaa, TO €CTh UMs JUCKA, CIIHCOK
KaTajoroB (IyTh), COOCTBEHHO MMS M paclIdpeHue. BBIAEIUTh U3 3TOW CTPOKH
pacmmpenue (aiina (6e3 mpeanecTByOnelH TOUKH).

buner 5
1. Uto Takoe OOBEKT M YTO TaKOE TMEPEMEHHas, Kak OHM MEXIy COOOM CBSI3aHbBI?
['ne xpaauthbes nHboOpManus o Ture 00bekTa? UTo Takoe CUETYNK CCHUIOK M KaKHe
(GyHKLIMU OH BBIMOJHSAET?
2 Jlana cTpoKa-TpeJJIOKEHUE C H30BITOUYHBIMU MpoOeaMU MEXIy CIOBaMHU.
[IpeobpazoBath €€ TaK, YTOOBI MEXKIY CJIOBaAaMHU ObLT POBHO OJIMH MPOOEIT.



burer 6
1. Ha3oBuTe HUMKIMYECKHE KOHCTPYKIMU SI3bIKa MporpamMmMmupoBanus. Omnuinute
KOKAYI0 U3 HUX, MPUBEIUTE MPUMEPHI UCIOIB30BAaHUS B MPOrPaMMHOM Koje. B
YeM OTJIMYUE [UKIMYECKUX KOHCTPYKIIHA.
2. Nansl nenble nojaoxutenbubie unciaa M, N u nHa6op u3 N gncen. ChopmupoBaTth
Marpuiy pazmepa M X N, y KOTOPOU B KaKJIOW CTPOKE COAEPKATCA BCE YUCIA U3
HCXOJHOTO Habopa (B TOM K€ MOPSIKE).

buner 7
1 .ITpucBanBanuu KOpTekei U ciuckoB. I[lpucBanBaHWe MOCIEI0BATEIbHOCTEMN.

PacmpenHoe pacniakoBbIBaHHE MOCIeI0BaTeIbHOCTEN. Packpoiite Bompochl Ha

npumMepax

2. ansbl uenble nojoxurenbubie uncnaa M, N u Habop u3 N uucen. CdhopmupoBathb
Marpuiy pazmepa M X N, y KOTOpOH B KaXJOH CTPOKE COAEPKATCA BCE UHCIIA U3
HCXOJHOTO Habopa (B 00paTHOM MOPSIIKE).

bunert 8
1. Korma BnepBeie mnosiBuicsa Python, kro co3garens maHHOTO —s3bIKa

nporpamMmmupoBanus. [log BIMAHMEM KaKWX SI3BIKOB  MPOTPAMMUPOBAHUS
co3gaBaicsi Python. KakoBel OCHOBHBIE OCOOEHHOCTH SI3bIKa MPOrPAMMHUPOBAHUS
Python.

2. an daitn nenbix yucen. Co3nate HOBBIN (aiii, CoAepkKaIIUil T€ K€ DIEMEHTHI,
YTO W UCXOJHBIN (ailyl, HO B 0OpaTHOM MOPSIIKE.

burner 9
1 Yro mpexacTaBiseT U3 ceds mporpaMma He si3blke mporpammupoBanus Python?
Wcxonuplii mporpaMMHbIi koa, uto 3T0? Kakum o0pa3oMm mosydaeTcsi JaHHBII
kon? YUto takoe Oaitt-koa? Kakum o6pazom nonyuaercs on? Uto takoe PMV?
2 JlaHbl KOOPIWHATHI IBYX Pa3IUYHBIX IMOJICH maxmaTHOW Aocku x1, y1, X2, y2
(uenple 4yucna, Jexamue B auanasone 1-8). IIpoBeputb HUCTUHHOCTH
BbICKa3bIBaHUs: «Pep3b 32 OAUH X0 MOXKET NEPEUTH C OAHOTO TOJISI HA APYTOe».

buner 10
1. HazoBute oOnacTu mNpuMEHEHHUs s3blka mMporpammupoBaHus Python. Kakwue

3aJa4i MOKHO peliaTh ¢ moMoIIs0o Python.
2 Jlano ums daiina u nenoe uyncio N (> 1). Co3nath ¢aiii 1elbIX Yucell ¢ JaHHBIM
MMEHEM M 3anucath B Hero N MOoJIOKUTENbHBIX YeTHbIX uncen (N, N-2, ...).
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