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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.B.09 MNpakTtukym Ha SBM

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.03.02 AnepHble dm3nka n TEXHONOrMK

2. Mpodunb nogroroBku/cneumannsauusa:

dun3mnka aTOMHOro 8apa 1 yactumy

3. Ksanudukaumsa BbinyckHuka: 6akanasp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevalowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTENM NnporpaMmmbl:

K.d.M.H., goueHT Jltobawescknin OmuTtpunin EBreHbeBnY

7. PekomMeHOoBaHa:
Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynbTteTa, npotokon Ne6 ot 24.06.2021,
Pl npognena Ha 2022-2023 y4yebHbin rog, HMC dusnyeckoro dakynbteta ot 14.06.2022,

npoTokon NeG.

8. YuebHbIn roa: 2022/2023 CemecTp(bl): 4



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensimu oceoeHusi y4ebHoU ducyurniuHbl 6115 MmMCs:

- ABNSETCA W3y4YeHWEe COBPEMEHHbIX MPOrpaMMHbIX CPEeAcCTB.,
pelueHnsa Pu3nyecknx sagau.

3adayu y4yebHoU OuCyUMIUHBI:

- YCBOUTb (pyHOAMEHTanNbHbIE NOHATUA ANCLMNNANHBI, ObITb 3HAKOMbLIMW C COBPEMEHHBLIM
nporpaMmHbIM obecrneyeHmem NO3BONAKOLWMM pellaTb hmnanyeckne sagauu;

- [OaTb YMEHuUs co3gaBaTb CTPYKTYPUPOBAHHbIE WM HECTPYKTYpPUPOBaHHbIE MOAENW,
3agaBaTb FPaHMYHbIE YCITOBUSA N BU3YannanpoBaTb NofyYeHHble pe3ynbTaThl;

- OBNageTb HaBblkamMy peLleHNs KNacCMYeCcKnx n COBPEMEHHbIX 3a4a4 cpeacTBamm

ncnonb3yembixX O

10. MecTo yuye6HOM agucumnnuHbl B cTpykType OOI:

YyebHas gucuunnmHa otTHocuTcs K Yactu uukna b1.B.0O[] (HacTtb, hopmmpyemas yqyacTHUKamm
obpasoBaTenbHbIX OTHOLLEHUN).

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi MO AucuunnuHe/Moayno (3HaHUA, YMEHWUs,
HaBblK1), COOTHECEHHbIe C MMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN

nporpamMmmbli (KOMHeTeHLIMFIMVI) N MHOANKaTopaMMn UX OCTUXKEeHUA:

Kog HasBaHue Koa(bl) NnaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KoMneTeHuuK
BnageTb: HaBblkaMy pelleHns 3a4ay HayyHbIX
nccnenoBsaHui B obnactu sgepHon msmnkm ¢
NOMOLLIbH0 COBPEMEHHBLIX METOAOB U CPEACTB
KOMMbIOTEPHBIX TEXHOMOTMIA.
YMeTb: cCaMOCTOATENLHO CTaBUTL U peLlaThb
CnocoGeH KOHKpETHbIe (hM3NYecKme 3aaaqm HayUHbIX
paspabaTblBaTb Ymeert nccnenoBaHuit B 06nactun aaepHo usnkm ¢
anropuTMbl 1 paspabarbiBaTh MCnonb3oBaHMEM COBPEMEHHO annapaTypbl 1
KOMMbIOTEPHbIE anroputMbl Ha KOMMbIOTEPHbIX TEXHOMOMUIA.
OrlK-3 OMK-3.1 | gapikax
nporpaMmsil,
npurogHbie 4ns nporpamMMnpoBaHns | 3uaTh: MeToabl 1 CNOCOBLI NOCTAHOBKU U
NPaKTUYEeCKoro BbICOKOMO ypOBHSA. pelueHns 3aaa4 (PU3NYECKMX NCCeoBaHWA,
NpYMeEHeHNS. NPUHLMNbLI AeACTBUSA, PYHKLMOHAMNbHbIE U
MeTPOSorMyeckme BO3MOXHOCTU COBPEMEHHOM
annaparypbl Ana uUanYecknx UCCrnegoBaHui,
BO3MOXHOCTW, MeToAbl U CUCTEMbI
KOMMbIOTEPHbIX TEXHOMOMMIA AN PU3NHECKNX
TEOPETUYECKMX M IKCMIEPUMEHTAMbHBIX
nccnegoBaHum
Bnapetb: HaBblkamy 06paboTku, coxpaHeHwus,
MpoBoauT nepeayn 1 3alnTbl NOMy4YeHHON MHdopMaLmK.
mateMaTuyeckoe
MopenupoBaHue PeanuayeT YMeTb: paboTaTb ¢ KOMNBLIOTEPOM Ha
NpOLLeccoB K UUCTIEHHbIE npodpeccroHansHOM YpOBHE; UCMONb30BaTh
06bekToB Ha Gase anropuTMbl B BUAE KOMMbIOTEPHbIE TEXHOMOMMM ANS pelleHns 3aaay
MK-2 | ctaHOapTHbIX MK-2.3 | 33k0HYEHHbIX Kak npodeccroHarnbHOM, Tak 1 NPOn3BOJIbHON
nakeToB KOMMBIOTEPHBIX HanpaBneHHOCTY;
aBTOMAaTM3MPOBaH NpOrpamm.
Horo 3HaTb: OCHOBHble MeToAbl, Cnocobbl U cpeacTsa
NPOEKTMPOBaHUS nonyyeHus, XxpaHeHust, nepepaboTku

1 nccnegoBaHUN.

WHopmMaLmn, OCHOBbI MHPOPMALIMOHHON
BesonacHocTw.




12. O6beM AUCcUMNNMHbI B 3a4eTHbIX eaunHuuax/yac —4/144.

dopma NpomMexXyTo4YHOM aTTecTauum — 3ader.

13. TpypoemkocTb No Buaam y4yebHomn paboTbl

TpynoemMkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
4 cemecTp
AyOouTopHbIe 3aHATUSA 36 36
nekuun
B TOM ymcne: npakTnyeckme
nabopaTtopHbie 36 36
CamocTtosTenbHas paborta 108 108
B TOM Yucne: Kypcosas paboTa (npoekT)
KoHTpornb
dopma NpoMeXyTOHHOM aTTecTaLmm 3aver 3aver
WToro: 144 144
13.1. CopepxaHue QUCLUNIUHDI
n/n Peanusauwns
pasgena
HaumeHoBaHuve pasgena OVCUMMIINHBI C
CopgepxxaHve pasgena gUCLMNINHDI
OVCUMMIINHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK*
1. JlabopaTtopHble paboThbl
O630p BO3MOXHOCTEN
nporpamMmMHbIX CpeacTs Ans . .
1.1 porp PEAcTs A CKM Maxima, Mathematic, Maple. -
aHanuUTU4YeCKMX "
YUCNEHHbIX pacyeToB
PacyeT TpaekTopuii OBWKEHUSI YacTuu, B rore Cusbl
TSHKECTW.
1.2 PelueHne 3agad mexaHuku Pacuet TpaeKkTopun OBWXEHUS yacTtuuy B -
HeMHepumarnbHbIX cUCTeMax oTcyeTa.
PelueHve 3aga4 Ha 3aKOH COXPaHEHUE UMMynbCa.
Peluerve 3apay o
. PelleHne 3agay C MCNOMb3oBaHWEM YPaBHEHWN
1.3 MOMEKYINAPHON  PUSUKN U -
naeanbHOro 1 peanbHbIX ra3oB. PacyeT TennoobmeHa.
TEPMOANHAMMUKU
PacyeT Tpaektopun 4YacTuy B 3NEKTPUYECKOM W
Pewenne 3agav no
MarHUTHOM MOJSIX.
1.4 ANEeKTpuYeCTBY " o -
MArHETH3M PacueT anekTpuyeckux uenew NepeMeHHOro Toka U
y PE30HAHCHbIX ABMEHWN B 3TWX LiensiX.
15 PeweHne 3apay Teme MapmoHuyeckuii  ocumnnatop, PacyeT cTosumMx w
) KonebaHus 1 BOMHbI OeryLwmx BOsH.
16 PeweHne 3apay Teme "eomeTpunyeckas OnTHKa, Ondopakums, )
] OnTuka UHTepdepeHuus.
BapuaHTbl 3agaHus rpaHuUYHbIX YCNOBUIA U hU3MKO-
1.7 I"paHW4HbIE ycnoBus P Aak P y ® -
XUMMYECKUX CBONCTB B NMpenpoueccope
18 Busyanusauus OOwue nogxogbl K Bu3yanusaumuM pesynbTaToB
' pe3ynbTaToB NpoBEeAEHHOrO MOAENNPOBAHUS
13.2. Tembl (pasgenbl) AUCUMNIUHBI U BUAbI 3aHATUN
Ne Buapbl 3aHATUN (KONMYECTBO YacoB)
n/ Haumerosanme Temol CamocTogatencHas| KoHT
(pasgena) gucumnnuHbl | Nekuun | Mpaktuyeckne | JlabopaTopHbie P | Beero
n paboTa onb
1 O630p BO3MOXHOCTEN 4 13 17




nporpamMmMHbIX CpeacTB
ana aHalnnTtu4yecknx w
YUCIEHHbIX pacyeToB

Pewenne 3agav
MEXaHMKN

Pewwenne 3agav
3 MOEKYNAPHON (Pr3nKn 4 13 17
1 TEpMOAVMHAMUKN

Pewenne 3apay no
4 3ANEKTPU4eCcTBY " 4 13 17
MarHeTn3my

Pelwwenne 3agady teme

4 14 18
konebaHusi 1 BOMHbI

PeweHnne 3apad Teme 4 14 18
OnTtuka

["'paHn4HbIE yCrnoBus 6 14 20

Busyanusauus 6 14 20
pe3ynbTaToB

WToro: 36 108 144

14. MeToan4yeckue ykasaHmMsa Ans ody4aroLWmMXCcA No OCBOEHUIO AUCLUMNIIUHDbI
N3noxeHne matepuana npenogaBaTenem Heobxoaumo Bectu B opme, [OCTYNHOW NS

noHMmaHunda. [Ona ynydweHus ycBoeHust yvebHoro martepmana HeobXxoaMMoO NPUMEHATb
TpaavUMOHHbIE U COBPEeMEHHble TeXHU4Yeckne cpeactsa obyyeHuda. [Ans camMoCTOATENbHOro
n3ydeHns OTBe4EHO BpeMS Ha BCe pasaernbl Kypca.

CtyoeHTaM Ha nekuusax HeobxoAMMO BecTM NOAPOOHBLIM KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogasaTento BOMpPOChbl Ans  yriybneHHoro
NMOHMMaHNA KOHKPETHbIX npobrem kypca. [Ana nonHOro noHMMaHWa martepuana cnegyet
aKTUBHO MCMNOJSb30BaTb KOHCyNbTauuu. [ns camMOCTOATENbHOro M3yvyeHuUs pasfenoB Kypca,
pekoMeHOOBaHHbLIX  npenofaBaTenem, HeobxogMmo nosib3oBaTbCA OCHOBHOW n
AOMNOSTHUTENBHOW NUTEPaTYPON, MHTEPHET-PECypcamu.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

HeobXoauMbIX ANA OCBOEHUS AUCLUNIIUHBI (CrucoK numepamypbl 0hOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuwasi ckeosHasi Hymepauyusi 0r1s1 ecex 8U008 UCMOYHUKO8)

a) OCHOBHas nutepartypa:

Ne n/n NcTouHuk

TiokaueB H. A. MporpammupoBaHue B Delphi ans HaunHatowmx: y4eb. nocobue ang ctya. By30B,
06yu4. no cneumansHoctn 351400 "MpuknagHas nHdopmatuka (no obnactam)" n apyrum
cneumanbHocTam / H. Tiokaues, K. Peibak, E. Muxannosa .— CI16 : BXB-lNetepbypr, 2007 .—
651 c.

MaHcypoe K.T. OcHoBbl nporpammunpoBaHust B cpege Lazarus, 2010. — 772 c.: vn.
(http://www.freepascal.ru/download/pdf/osnovy programmirovanija_v_srede lazarus.pdf)
Okynos, CtaHucnas Muxainosud. [NporpammmpoBaHue B anroputmax: [y4ebHble nocobus] /
C.M. OkynoB .— 4-e n3g. — Mockga : buHowm. Jlabopartopus 3HaHui, 2017 .— 383 c.

6) gononHWTenbHaa nuTeparypa:

Ne n/n NCTOYHMK
CkpunyeHko, KO.C. O6beKTHO-OpNEHTMPOBAHHOE NPOrpaMMMpPOBaHME B MPUMeEpPax U 3agadax :
4 y4eb. nocobue / KO.C. CkpunueHko, H.A. Tiokaues, B.I'. XneboctpoeB .— BopoHex : BopoHex.

roc. yH-1, 2006 .— 160 c. : vn.

Hapaxeenugse [1. NporpammupoBanue B Delphi 7 / T. Japaxeenuase, EBreHnii Mapkos .—
CI16. : bXB-lleTepbypr, 2005 .— 781 c.

Beenenne B DELPHI : M/y k criev. kypcy "PaspaboTtka Windows-npunoxeHun" ans ctyg. 3 K.

6 n/o n 4 k. /o cbak. MMM / BopoHex. roc. yH-T. Kad. TexH. kKnbepHeTukn n aBTomar.
perynupoBaHus; Coct. B. I'. Pypanes, A. /. Kpemep .— BopoHex, 2000 .— 36 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m088.pdf>.

BbabyuwikmHa U.A.lMpakTnkym no 06beKTHO-OPUEHTUPOBAHHOMY NPOrpaMmMupoBaHmto/
U.A.BabywknHa, C.M.Okynos.— N3gaTtenscteo: "BUHOM. JlabopaTopus 3HaHnin" , ISBN: 978-



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=10503&TERM=%D0%9E%D0%BA%D1%83%D0%BB%D0%BE%D0%B2,%20%D0%A1%D1%82%D0%B0%D0%BD%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

5-9963-0954-2, 2012, 366 c // N3paTenbcTBO «JlaHb»: aNEeKTPOHHO-O0MbNMoTeYHas cuctema.—
URL: https://e.lanbook.com/book/ 878 1#book _name.

Ocwunos B.IM. MpakTrkym no nporpammupoBaHuto Ha a3bike Delphi. Yactb 1/ B.MN.Ocunos.—

8 M3patenbcTBO: MOCKOBCKUIM rOCYAapCTBEHHbIM TEXHUYECKUA YHUBEPCUTET UMeHn H.3.
baymaHa, 2010.— 111 c. // N3apaTenbcTBO «J1aHb»: 3NEKTPOHHO-O0MONMoTEYHas cuctema.—
URL: https://e.lanbook.com/book/

B) MH(pOPMALIMOHHbIE 3MEKTPOHHO-06pa3oBaTeribHble pecypchl (oduumnanbHble PeCYpPChbl UHTEPHET)™:
Ne n/n Pecypc

9 www.lib.vsu.ru — 3HB BI'Y

10 https://edu.vsu.ru — AnekTpoHHLIN yHMBEpcuTeT BI'Y

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecrnevyeHUs ANs CaMOCTOATENIbHOW paboTbl
(y4ebHo-mMemoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHeHUIO
rnpakmu4eckux (KOHMpPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n McToYHUK
MpakTnkym Ha IBM. YacTtb 1 [OnekTpoHHbIN pecypc] : y4ebHoe nocobue / . — DNeKTPOoH.
1 TEKCTOBblE faHHble. — M. : EBpasmMinckum oTkpbITbidi MHCTUTYT, 2012. — 263 ¢. — 978-5-374-

00600-1. — Pexum goctyna: http://www.iprbookshop.ru/14644.html

YctnHoB B.B. OcHoBbI anropytMumsaLmm 1 nporpammupoBaHms. Yactb 1 [QnekTpoHHbIN pecypc]
> : KOHCMEKT nekumi / B.B. YCTMHOB. — ONEKTPOH. TEKCTOBLIE AaHHble. — HoBoOCMOMpCK:
HoBocubupckun rocyaapCTBeHHbIN TexHuYeckuin yHusepcutet, 2010. — 40 ¢. — 978-5-7782-
1366-1. — Pexxum poctyna: http://www.iprbookshop.ru/44676.html

YctnHoB B.B. OcHoBbI anropytMmnsanmm 1 nporpammupoBaHme. Yactb 2 [QneKTpoHHbIN pecypc]
3 : KOHCNEeKT nekumi / B.B. YCTMHOB. — ONEKTPOH. TEKCTOBbIE AaHHble. — HoBOCMOMpCK:
HoBocubupckun rocyaapCTBEHHbIN TeXHUYeckuin yHusepcutet, 2013. — 32 ¢. — 978-5-7782-
2337-0. — Pexum goctyna: http://www.iprbookshop.ru/44675.html

17. OOpa3oBaTefnibHble TEXHONOrMU, UCNOoNb3yeMble nNpu peanusauumm y4ebGHOMU
ANCLUMNIINHBI, BKNOYasi [AUCTaHUUOHHble oOpa3oBatenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHoOe oOyYeHue):

Mpn  npoBegeHun  3aHATUM  NO  AMCUUNNIMHE  UCMONbL3YITCA  criegyloLliune
obpasoBaTenbHble TEXHOSOMMU:

— aKTUBHbIE U UHTEPAKTUBHbIE (POPMbI NPOBEAEHUS 3aHATUN;

— KOMMbKOTEPHbIE TEXHOMNOMMN NPU NPOBELAEHUN 3aHATUN:

- TMpe3eHTauMOHHble MaTepuanbl U TEXHOMoOrMn npu oOb6bACHEHUMM MaTepuana Ha
NEKUMOHHBbIX U MPaKTUYECKUX 3aHATUAX;

- cneumannsanpoBaHHoe obopyaoBaHue npu NpoBeaeHMn nabopaTtopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauuin MNpu MOCTaHOBKE Uueren M 3agjad Kk paspaboTke
NpuKNagHblXx nporpamm, npu Bblibope nporpammMmHoro obecneyeHnss No yCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n metogam

Ons camocTtoaTenbHon paboTbl mucnonb3yetcs IBC YHuBepcuteTckas ©GubnuoTteka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe ob6ecneyeHne, nNpuMMeEHsieMoe npwu
peanu3auun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OuvcTtaHunoHHbIEe obpasoBaTtenbHble TexHonoruu (4oT) NPUMEHSAIOTCH C
ncnonb3oBaHMeM ob6pa3oBaTenbHOro noprana «ANeKTPOHHbIN yHuBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne AUCUMNIINHDI:

| KOMI’IbI‘OTeprII7I Knacc, aygnutTopua and rpynnoBbiX U HOQUBUAYabHbIX | F.BOpOHe)K, nnowaab



http://www.lib.vsu.ru/
http://www.iprbookshop.ru/14644.html
http://www.iprbookshop.ru/44676.html
http://www.iprbookshop.ru/44675.html

KOHCYJ'IbTaLI,I/IIZ, noMeLLeHne ansi CaMOCTOATENbHOWN pa6OTbI

CneunanunsupoBaHHas mebenb, komnbtoTepsl Pentium-Il, 111 (12 wr.),
00beaMHEHHbIE B NTOKANIbHYKO CETb C BO3MOXHOCTbIO MOAKIMHOYEHUS K CETU
«MHTEpHEeT»

Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6becnnaTtHoe n/vnn ceoboaHoe MO (nuueHsus:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnn ceoboaHoe MO (nuueHsus:
https://get.adobe.com/ru/reader/ legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vwnu cesobogHoe MO) (MuMueHsuns:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

Lazarus (6ecnnatHoe n/vnu ceobogHoe MO (nuueHsns: https://www.lazarus-
ide.org/about-us/licenses/)

CodeBlocks (6ecnnatHoe u/unu ceobogHoe MO (nuMueH3us:
http://www.gnu.org/licenses/)

YHuBepcutetckas, a.1,
nom.l, aya. 40/3

KoMnbloTepHbIN knacc, ayautopus Ans rpynmnoBbiX U MHAVBUAYaNbHbIX
KOHCYNnbTaLMi, NOMELLEHNE ANS CaMOCTOATENbHON paboThl
CneunannsmpoBaHHas Mebernb, KoMMbloTepbl (cuctemHble 6roku Intel Pentium-IV,
MoHuTopbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO MOAKITHOYEHNS K
ceTn «MHTepHeT» M obecrneyeHneM JOCTYNa B ANEKTPOHHYIO MHOPMAaLMOHHO-
obpasoBaTenbHyto cpefy yHMBepcuteTa

Microsoft Windows 7, Windows 10 gorosop 3010-15/207-19 ot 30.04.2019.
LibreOffice (6ecnnaTtHoe n/vnn ceoboaHoe MO (nuueHsus:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnu cesoboaHoe MO (nuueH3ns:
https://get.adobe.com/ru/reader/ legal/licenses)

Mozilla Firefox (6ecnnaTtHoe n/wnmn ceobogHoe N0O) (nMueH3us:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

r.BopoHex, nnowagb
YHuBepcutetckas, a.1,
nom.l, ayn. 40/5

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXyTOYHON aTTecTalun

MopAOoK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensieTcs

COoAEepXXaHNeM crieayroLmMx pasaenos ANCUUNIHGILL

HanmeHoBaHne MuankaTtop(bl
N | paspena avcunmmbi K?_m';?;?'* ,El,Cﬂ.)TI/I)Kel-ﬁ)ISIFl) OueHouHble cpeacTsa
(moayns) KOMMeTEeHUMN

O630p BO3MOXHOCTEMN

1 NPOrpaMMHbLIX CpPEACTB
' ONs aHanNUTUYECKNX U

YNCINEHHbIX PAc4eTOB
5 Pewenne 3agav

MEXaHWKN

Pewenne 3agav
3 MOIIEKYNSpHON OU3MKN

Il/DITepMOD,MHaMI/IKM OMK-3 OMK-3.1

ewleHne 3agad no K2 MK-2 3 KoHTpornbHble paboThl

4 3NeKTpn4ecTBy " :

MarHeTusmy
5 PeweHve 3agay Teme

konebaHusi 1 BOMHbI
6 PeweHve 3agay Teme

OnTtuka
7 ["'paHWnYHbIE yCnoBusa
8 Busyanusauus

pe3ynbTaToB

[MpomexyTouHasa aTTecTtaums MyHkT 20.2.1
dopma KOHTpOns - 3a4eT Bonpochl k 3a4eTy

20 TwvnoBble OUEHOYHblIe cpeAcCTBa M MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl oLueHUBaHUsA



20.1 TeKyWwMin KOHTPOIb yCNeBaeMoCTH
KoHTponb ycneBaemocTu Mo AUCUUMNIIMHE OCYLLECTBNAETCS C MOMOLLbIO CReayLWMX OLEHOYHbIX
cpeacTs:
KoHTponbHble paboTbl

MNMepeyeHb 3aA4aHUN K KOHTPONbLHOWU paboTe

1. [aHbl koopAuHaTBLI ABYX NPOTUBOMNOSOXHbLIX BEPLUMH NPAMOYrofibHUKA: (X1, y1), (X2, y2).
CTOpOHbI MpsAMOYrofibHWKa napanfenbHbl OCsAM  KoopauHaT. Hantm nepumeTtp wu
nnowanb AaHHOro NPAMOYrofibHUKA.

2. DaHo uenoe umcrno N u Habop m3 N uenbix uucen. Hantm Homepa nepBoro wu
nocnegHero MMHUMarnbHOro ANeMeHTa u3 gaHHoro Habopa 1 BbIBECTU MX B yKa3aHHOM
nopsgke.

3. [aHbl uernble nonoxutensHole Yucna A n B (A < B). BeiBecTu BCce uernble yucna ot A
00 B BKMOYUTENBHO; NPU 3TOM KaX[oe YMCO AO0SMKHO BbIBOAUTBLCA CTOMBbKO pas,
KaKoBO ero 3Ha4yeHue (Hanpumep, 4icno 3 BbiBOAUTCA 3 pasa).

4. NaHo uenoe uyucrno N n Hatop m3 N uenbix 4Yncen. Hantm KonmyecTtBO 3NEMEHTOB,
cogepxalumxcsa Mexay nepsbiM U nocnegHMM MakcumarnbHbIM 3remeHToM. Ecnn B
Habope nveeTcs eaUHCTBEHHbIN MaKCMMaribHbIA 3fieMeHT, TO BbiBecTu 0.

5. [aHo 3HayeHue TemnepaTtypbl T B rpagycax ®apeHrenta. OnpegenuTb 3HaYeHne 9Tou
Xe Temnepartypbl B rpagycax Lenbcus. Temnepartypa no Llenbcuio Tc n Temnepatypa
no ®apeHrenty Tr CBA3aHbI Creayowmm cooTHoweHnem: Tc = (Tr— 32)-5/9.

6. [daH maccuB pasmepa N u uenble yuncna Km L (1 < K < L < N). Hantn cpegHee
apndmMeTUYecKoe aNeMeHTOB MaccmBa ¢ Homepamu oT K 0o L BKNIOYUTENBHO.

7. Hantn kopHu keadpamHoz2o ypaeHeHus A-x?> + B-x + C = 0, 3agaHHOro CBOMMW
koagppuumeHtamm A, B, C (koadbdpuumeHt A He paBeH 0), ecnn M3BECTHO, 4TO
OUCKPYMUWHAHT ypaBHEHUA nosioxuterneH. BbiBeCTM BHavane MeHbLMiA, a 3aTem
OONbLUNIN U3 HAWAEHHbIX KOPHEN.

8. [aH maccuB HeHyneBbIx Uenbix Yncen pasmepa N. [MpoBepuTtb, YepeaytoTCs N B HEM
NONOXUTENbHbIE U OTpuuaTenbHble Yncna. Ecnn yepegytotcs, 1o Bbl-BecTn 0, ecnu
HeT, TO BbIBECTU MNOPSOKOBLIN HOMEpP MNepBOro dfnemMeHTa, HapyliarLlero
3aKOHOMEPHOCTb.

9. [aHo Tpex3HayHoe 4ucro. BbiBeCcTn 4ucno, noriydeHHoe npu rnepectaHoBke UMdp
OECATKOB M €ANHUL, ICXOAHOro Yncna (Hanpumep, 123 nepengeT B 132).

10.0aH uenoyucneHHbin maccuB A pasmepa N. lNepenucatb B HOBbIN LIENTOYUCIEHHBIN
MaccuB B TOro ke pasmepa BHadarne BCe 3f1eMEeHTbl MICXOAHOr0 Mac-CuMBa C YEeTHbIMU
HOMepaMu, a 3aTeM — C HEYETHbIMU: A2, A4, As, ..., A1, A3, As, ... .

11.0daHo uenoe uncno N (> 0). cnonb3ysa onepaumn aeneHnst Haueno n B3sTUS ocTaTka
OT AerneHus, HAaUTN KONNYEeCTBO U CyMMY ero undp.

12.[JaHa matpuua pasmepa M x N. Hantm Homep ee CTPOKM C Hambornbllen cymmown
9N1EeMEHTOB W BbIBECTU JAHHbIA HOMEP, a TakKe 3HayYeHne HanbonbLlen CyMmmbl.

13.[0Hn Hepenn nNpoHymMepoBaHbl criegyiowum obpasom: 0 — BockpeceHbe, 1 —
noHeAenbHUK, 2 — BTOPHUK, ..., 6 — cybboTta. [aHo uenoe 4vncno K, nexauwee B
avanasoHe 1-365. Onpegenntb HOMep AHA Hegenu ana K-ro AHA roga, ecnuv
N3BECTHO, YTO B 3TOM rogy 1 siHBaps 6bino YeTBeprom.

14.0nucatb dyHkumo Even(K) normyeckoro Tuna, Bo3Bpaluatowyto True, ecnv uenbin
napameTp K sBnseTca 4YeTHblM, U False B npotnBHOM crniydyae. C ee NOMOLLBbIO HAanTU
KONMYECTBO YeTHbIX Yncen B Habope n3 10 uenbix ymcen.

15.0aHbl uenble yucna a, b, c¢. [NpoBepuTb UCTUHHOCTb BbiCKa3dbiBaHUA: «CyllecTByeT
TPeyrosibHUK CO CTOpOHaMu a, b, c».

16.[aHbl uenble nonoxutenbHole uncna M, N, uicno D n HaGop w3 M wuwucen.
CdopmumpoBatb matpuuy pasmepa M x N, y KoTopon nepBbl CToNGeL coBnagaeT C



NCXOAHBIM HAbOPOM Ymncen, a ANEeMEHTbI KaX4oro cnegyowero ctonbua paBHbl Cymme
COOTBETCTBYHOLLEro afnemMeHTa npeablgywiero cronbua m udncrna D (B pesynbTaTe
Kaxgaa CTpoka Matpuubl Oygetr cogepxaTb  9NeMeHTbl  apughmemuyeckou
rpozpeccuu).

17.daHo uernoe yucno N (> 0). Micnonb3ya oavH umkn, Hantn cymmy + 1/(11) + 1/(2!) +
1/(3") + ... + 1/(N") (BbipaxeHune N! — N—ghakmopuan — obo3Ha4yaeT npounsBeneHne
Bcex uenbix umcen or 1 go N: N! = 1-2-...-N). llony4yeHHoe 4ucno sBnseTCH
NPUBAMKEHHBbIM 3HAaYEHMEM KOHCTaHThbl € = exp(1).

18.0aH maccuB A pasmepa N (< 6). Ynopsgouutb ero no BO3pacTaHUo MeToLOM
COPTUPOBKN MPOCMbIM 8b160POM: HANTN MaKCUMarbHbIN 3NIeMEHT MaccuBa Y MOMEHSTb
ero mectamu c¢ nocnegHum (N-m) anemeHToM; BbINOSTHUTL onncaHHble aenctena N — 1
pas, Kaxgbl pa3 ymeHbLllas Ha 1 KOnM4YecTBO aHann3anpyembiX 35IEMEHTOB U BbIBOAS
cogepxmmoe maccuea.

19.[0aHbl OBe nepemMeHHble uenoro Tvna: A u B. Ecnu ux 3Ha4YeHuss He paBHbl, TO
NPUCBOUTbL KaXKaOW NepeMeHHOW CyMMY 3TUX 3Ha4YeHUr, a ecrnv paBHbl, TO MPUCBOUTb
nepemMeHHbIM HyrneBble 3HaYyeHns. BbiBeCTU HOBble 3Ha4YeHNsa nepeMeHHbIX A 1 B.

OnuncaHune KpuTepreB U LLKanbl OLLEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 06y4eHuns ) npu npo-
MEXYTOYHOUW aTtTecTaumm

YpoegeHb
. cebopmupo-
KpnTepun oueHnBaHUS KOMMNETEHLUIA 6AHHOCIU LWkana oLeHok
KomriemeHuuu

MonHoe 3HaHWe y4ebHO-NporpaMMHOro Matepuana Ha YpPOBHE KOmu-
YECTBEHHOW Xapaktepuctukit. CnocoBHOCTb  caMocTosTenbHO  oTBe- | [108bIWEHHbIl OTrM4HO
TUTb Ha [OMNOMHUTENbHbIE KOPPEKTUPYIOLLME BOMPOCHI NpenodaBaTe- | ypo8eHb
ns.
3HaHMe OCHOBHOIO NPOrpaMMHOMO MaTtepuana Ha OCHOBE KaveCTBEH-
HOM XapaKTepUCTVKK, [JOoMyckarolee rorpewHoctT B orteeTax. Cro- ba3zoeniti ypo- XopoLLo
COBHOCTb CaMOCTOATENBHO OTBETUTb Ha AOMOSHUTENbHbIE KOPPEKTU- | 8€Hb
pytoLLMe BONpockl npenogasaTens.
3H?Hl/le OCHOBHOIO MPOrpPaMMHOMO Matepuaria Ha OCHOBE KaveCTBeH- Mopozoesiil Y joBneTEOpH-
HOW XapaKTepuCTVKK, OOMyckawollee norpeHocm B otBeTtax. Cno-
CODHOCTb CKOppPEeKTMpOBaTb OTBET NOJ4 PYKOBOACTBOM MpenogaBaTens. yposeHb TenbHo
He 3HaHMe OCHOBHOrO mMporpaMMHOrO Matepuana. HecnocobHocTb HeypoesnetBopu-
CKOPPEKTMPOBaTb OTBET NOA PYKOBOACTBOM NpenogaBaTens. B TENbHO

20.2 MNMpomexyToyHaa aTrectaums
MNMpomexyToyHasa atTecTaums no AUCUUNIMHE OCYLLEeCTBMASETCHA C NOMOLLbIO CNeaYLLNX
OLEHOYHBIX CPeaCcTB:
CobecegoBaHue no bunetam K aKk3aMeHy

20.2.1. lNepeyeHb BONPOCOB K 3a4eTy:

1. Onucatb yHKumo RingS(R1, R2) BeLeCTBEHHOro Tuna, HaxOoAdLlyt nnowanb
KonbLa, 3aKmi4YeHHOro Mexay [AOBYMS OKPYXHOCTSAMWU C  OBWUM  LUEHTPOM U
paguycamn R1 n R2 (R1 n R2 — BewectBeHHble, R1 > R2). C ee noMoOLLbiO HAanTn
nnowaan Tpex Konew, Anst KOTOPbIX AaHbl BHELWHWE WU BHYTPEHHUE pagunycChbl.

2. [aHbl Tpu nepemMeHHble BeuwecTtBeHHoro Tuna: A, B, C. Ecnu ux 3HayeHusa
ynopsAodeHbl MO BO3pacTaHuo, TO yOABOUTb MX; B MPOTUBHOM Criydae 3aMeHUTb
3HaYEeHNEe Kaxaon MNepeMeHHOM Ha NPOTMBOMOSIOXKHOE. BbiBECTU HOBbIE 3HAYEHUS
nepemeHHbIx A, B, C.

3. HaH uenoyucneHHbin maccus pasmepa N. Yganutb U3 mMaccvBa BCe OOMHAKOBbIE
3MEMEHTbI, OCTaBMB UX NOCNeaHNe BXOXAEHUA.



4. [laHa cTpoKa-npeanoxeHne Ha pycckoMm 4a3bike. [logcumMtatb  KONMYECTBO
coaepxallmxcs B CTPOKE 3HAKOB NpennHaHnS.

5. [aH maccmB pasmepa N. [NOMeHATb MecTaMn ero MUHUMarsnbHbIN U MakKCUMarbHbIN
3NIEMEHTBI.

6. [JaHbl Tpu nepemMeHHble BeuwecTBeHHoro Tuna: A, B, C. Ecnu ux 3HayeHunsa
ynopsAodeHbl NO BO3pacTaHuo, TO yOABOUTb MX; B MPOTUBHOM Criyvyae 3aMeHUTb
3HaYEeHNEe Kaxaon MepeMeHHOM Ha NPOTMBOMOSIOXKHOE. BbiBECTU HOBbIE 3HAYEHUS
nepemeHHbIx A, B, C.

7. Onucatb npouenypy SortDec3(A, B, C), MeHsIOLWY0 cooepXUMOoe nepemMeHHbix A, B,

C Takum obpasom, 4ToObl UX 3HAYEHUA OKa3anuncb YNopsgOoYEHHbIMU NO YObIBAHWUIO

(A, B, C — BelleCcTBeHHble NapameTpsbl, SBASOLWMECA OOHOBPEMEHHO BXOOHLIMU U

BbIXOAHbIMK). C NOMOLLIbIO 3TOW Npoueaypbl yNnopsaoymMTb No yobiBaHMIO ABa OaHHbIX

Habopa un3 Tpex umcen: (A1, B1, C1) n (A2,B2, C2).

HaHo uenoe uncno N (> 0). Hantn cymmy 1 +1/2+1/3 + ... + 1/N

HaHbl gBa maccuBa A un B pasmepa 5, anemMeHTbl KOTOPbIX YNOPSAOYeHbl MO

Bo3pacTaHmio. O6beanHUTL 3T MaccuBbl Tak, YTObObl pe3ynbTupylowmi maccus C

(pa3mepa 10) octancs ynopsgoyeHHbIM No

10.EQmMHvubl onvHbl NpoHYMepoBaHbl cnegywowum obpasom: 1 — geuumeTp, 2 —
knnometp, 3 — MeTp, 4 — munnumeTp, 5 — caHTumeTp. [laH HomMep eanHULbI ANUHbI
(uenoe 4ncno B gnanasoHe 1-5) n anvHa oTpeska B 3TUX eanHnLax (BeLlecTBEHHOe
4yncro). Hantm anuHy otpeska B MeTpax.

11.0an dann uenbix yicen. Co3gaTtb ABa HOBbIX darna, NepBbir N3 KOTOPbIX COAEPKUT
YeTHble Yncrna n3 UcxogHoro gparna, a BTOPON — HeYeTHble (B TOM Xe nopsake).
Ecnv 4eTHble unn HevyeTHble 4ucna B WUCXOOHOM paunne OTCYTCT-BYKT, TO
COOTBETCTBYHOLUN pe3yrbTUPYOLWUIN dpann octaBuTb MyCTbIM.

12.daHo uenoe vucno N (> 0). Hantn dsotHol gpakmopuan N: N!! = N-(N-2)-(N-4)-...

13.(nocnegHnin COMHOXUTENb paBeH 2, ecnn N — yeTHoe, u 1, ecnn N — HeyeTHoe).
UT0Obl n3bexaTb LenoYnCrIEHHOro NepEnosIHEHNS, BbIYMCNATE 3TO Npou3BeadeHnE C
NMOMOLLbHO BELLECTBEHHOW NEPEMEHHON N BbIBECTU €ro Kak BELLLECTBEHHOE YNCIIO.

14.[0aH pann BeLleCTBEHHbIX 4ucesl. 3aMeHuTb B pansne Kaxabl 3fIEMEHT, Kpome
Ha4YanbHOr0O M KOHEYHOro, Ha ero cpegHee apudMeTuveckoe C npeablaywmm wm
nocrnegyoLwmm 351IEMEHTOM.

15.[]aHa cTpoKa, cocTosiast U3 PycCKUX CroB, pasferneHHblx npobenamu (0gHUM mnnu
HECKONbKMMUW). Hantn annuHy camoro AfIMHHOrO Criosa.

16.0nucatb npouenypy TrianglePS(a, P, S), BbluMcrnawOWy N0 CTOPOHE a
PaBHOCTOPOHHEro TPeyronbHUKa ero nepumeTp P = 3-au nnowaab S=a*3/4 (a —
BxogHon, P n S — BbIXogHble nMapameTpbl; BCe MapamMeTpbl SBMSKTCA
BellleCTBEHHbIMM). C NOMOLLBIO 3TOM Npoueaypbl HAUTU NepuMeTpbl U NNowaan Tpex
PaBHOCTOPOHHUX TPEYrONIbHUKOB C AaHHbIMU CTOPOHAMM.

17.[JaHa cTpoka, cogepxallias no KpamHen mepe oauH cumBon npobena. BeiBectn
NOACTPOKY, PacnOfiOXEHHY0 Mexay nepBbiM W nocrnegHuMm npoberiom UcxogHom
CTpokK. Ecnn cTpoka cogep>XuT TONbKO OAMH NpoGen, TO BbIBECTU MYCTYH CTPOKY.

18.[0aH hann uenbix yncen. CosgaTtb HOBbIN (hann, CoaepXallnin Te e INIEMEHTbI, YTO
N UCXOAHBIN dhansi, HO B 0bpaTHOM Nopsake.

19.daHbl cTpokn S n So. Yoanutb M3 CTPOKM S nepByto NOACTPOKY, coBnagatoLlyto ¢ So.
Ecnu coBnagatowmnx NnoACTpoK HET, TO BbIBECTU CTPOKY S 6€3 N3MeHeHU.

20.[aHo uenoe uucno K v dann, copgepxawmn HeoTpuuaTesrbHble Uenble 4ucna.
BbiBecTn K-in anemeHT dparina (anemeHTbl HymepytoTca oT 1). Ecnu Takon anemeHT
OTCYTCTBYET, TO BbIBECTU —1.

21.[aHa kBagpaTHaa maTtpuua nopsgka M. OBGHynuTb aneMeHTbl MaTpuubl, nexaiime
OAHOBPEMEHHO BbiLLIE [MAaBHOW AnaroHanu v Bbile NoboYHOn anaroHanun. YCcnoBHbIn
orneparop He UCnonb30BaThb.

© ©



22.[laHa cTpoka, nsobpaxatowas ABOUYHYIO 3anuCb LENoro MnosioXUTENbHOro Yucna.
BbiBecTu cTpoKy, n3obpaxaroLlyo 4ECATUYHYIO 3anMCb 3TOrO Xe Yucrna.

OnuncaHune KpuTepreEB U1 LLKanbl OLLlEHNBAHNA KOMNETEHUMI (pe3ynbTaToB 0B6y4YyeHus ) npu npo-
MEeXyTOYHOW aTTecTauuu

YpoBeHb
Kputepun oueHMBaHUA KOMMNETEHLUN ccopmupoBa LLikana oueHokK
HHOCTU
KOMMeTeHUUNn
O6yyaowmnca B MNoONHOM Mepe BrnageeT MNOHATUMIAHLIM annapatoM | [ocTaTouHbIv 3a4YTeHo
OUCLMNIUHBI (TEOPETUYECKMMN OCHOBaMWU AMCLMNMWHBI), cnocobeH YPOBEHb

UNNCTpupoBaTb OTBET MNpuMepamMu, (*)aKTaMI/I, OaHHbIMU Hay4HbIX
nccnegoBaHum, NPUMEHATbL TeopeTun4veckme 3HaHuA OnAa peleHusa
NpakTn4eCckKnx 3aaad B obnactn (*)I/I3I/IKI/1.

OTBET Ha KOHTPOJIbHO-M3MEpPUTENbHLIN MaTepuasn He COOTBETCTBYET - He 3auteHo
nepeyncrieHHbiM  nokasatensaMm. OOyyarowmiics  AeMOHCTpUupyeT
OTPbIBOYHbIE, (PparMeHTapHbIE 3HAHWSA, AoMnyckaeT rpyoble OWwnbKK B
oTBeTe.
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