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Hepeueub Komnemermuﬁ u undukamopoe 00CMUIICCHUA Komnemeuuuﬁ C yKasanuem
manoe dmpmupoaanuﬂ 6 npoyecce 0C60€HuA ducuunﬂunbt

Komnemenyusn:

VYK-1.CiocobGeH oOCyIIeCTBIATh TOUCK, KPUTHYECKHH aHaliu3 W CHUHTE3 HWHGOpMAIWH,
MPUMEHSTh CUCTEMHBIN TOJIXO/ 111 pELICHHsI TOCTABJIEHHBIX 3a]a4

Huoukamopul 0ocmudicenus KOMnemenyuu:

VK-1.1. 3Haer MeToaWKud TMoOucKa, cObopa u 00pabOTKM WHPOpMaNUM;, aKTyalbHBIC
poccuiickue M 3apyOekHble HCTOYHMKM HH(popMamuun B chepe mnpodeccHoHaNbHOMI
NESTEIIbHOCTH; METOJ CUCTEMHOTO aHaIH3a

VYK-1.2. VYmeer mnpuMeHATh METOAMKH TMOHMCKa, cOopa u 00paboTku WHPOpMALUY;
OCYILIECTBISATh KPUTHUECKUNM aHadM3 M CHHTE3 HH(QOpMAIMK, MOJYYeHHON U3 pPa3HbIX
HMCTOYHUKOB; IPUMEHSITh CUCTEMHBIN TIOJIXO AJIsl PEIICHHsSI ITOCTABICHHBIX 3a/1a4

VYK-1.3. Brnageer HaBbIKamMu MOMCKa, cOopa M 0OpaOOTKH, KPUTUYECKOTO aHAJIM3a W CHUHTE3a
nH(pOpMAIINH; UCTIOJIb30BAaHHSI CUCTEMHOTO MOIX0A JJIsl PEIICHUS TIOCTABICHHBIX 3a1a4
Komnemenyusn:

[1K-1. Ciocoben pazpabaTeiBaTh TPeOOBaHUS M MPOSKTUPOBATH MMPOTPAMMHOE OOeCIIeUeHHE.
Huouxamopul 0ocmuiicenus KoOmMnemeHyuu:

[IK-1.1. 3Haer MeTOAONOrMM pPa3pabOTKH MPOrPaMMHOTO OOeCleUeHUs, Ha3HAYCHHE U
BO3MOXKHOCTH CPEJCTB MPOEKTUPOBAHMS TPOrPAMMHOT0 00€CIIeUeHUsI.

[IK-1.2. YMmeer pa3pabaTeiBaTh TpeOOBAaHHS U IPOSKTUPOBATH POTPAMMHOE 0OECTICYCHHUE.
[IK-1.3. Bnameer HaBbIKaMu pa3pabOTKH TpeOOBaHHWI K MPOTPAMMHBIM MPOJYKTaM,
HCIIOJIb30BAaHUSI METOJIOB U CPE/ICTB MIPOEKTUPOBAHUS IPOTPAMMHOI0 00€CIICUEeHHUS.



HNuaukaropsl Jrtansl GOpMHPOBAHHS B NpoIecce 0CBOCHUS
JMOCTHKEHU S AUCIHUTLTAHBI Hanmenosan
KoMmeTeHImm Jlekuun | IlpakTnueckne | JlaGoparo Kypcosoii ouenzznoro
3aHATHA pHBbIE NPOEKT cpexcTBa
3aHATHA (padora)
VYK-1.1 Pa3zgensr | He Pa3nensl He PacuetHo-
JUCIHILT | IPEAYCMOTPEHBI | AUCHUIUINH | MPEAYCMOTPEH | TpaduvecKue
UHBI 1-6. | ydeOHBIM bl 1-6. bl Y4COHBIM paboThI, TECT
TTAHOM TTAHOM
VYK-1.2 Pa3zgensr | He Pa3nensl He PacuetHo-
JUCIHILT | TIPEAYCMOTPEHBI | AUCIUIUINH | MPEAYCMOTPEH | TpaduvecKue
UHBI 1-6. | yd4eOHBIM bl 1-6. bl Y4COHBIM paboThI, TECT
TTAHOM TUTAHOM
VYK-1.3 Pa3zgensr | He Pa3nensl He PacuetHo-
JUCIUILT | IPEAYCMOTPEHBI | AUCIUIUINH | MPEAYCMOTPEH | TpaduvecKue
UHBI 1-6. | yd4eOHBIM bl 1-6. bl Y4COHBIM paboThI, TECT
TTAHOM TTAHOM
IK-1.1 Paznensr | He Paznenbl He PacuetHo-
JUCHUILT | MPEAYCMOTPEHBl | AUCUMIUIMH | IPEAYCMOTpPEH | Trpaduveckue
uHbI 1-6. | yaueOHBIM bl 1-6. bl y4EOHBIM paboTsI, TeCT
IJIAHOM IJIAHOM
[IK-1.2 Paznensr | He Paznenbl He Pacuetno-
JUCHUIUT | MPEIYyCMOTPEHBI | AUCUMIUINH | IPEAYCMOTpPEH | Trpaduveckue
uHbI 1-6. | yueOHBIM bl 1-6. bl y4EOHBIM paboTsbI, TeCT
IJIAHOM TJIAHOM
IK-1.3 Paznensr | He Paznenbl He Pacuetno-
JUCHUILT | MPEAYCMOTPEHBI | AUCUMIUIMH | IPEAYCMOTpPEH | Trpaduveckue
uHbI 1-6. | yaueOHBIM bl 1-6. bl y4EOHBIM paboTsbI, TeCT
IJIAHOM IJIAHOM




Ilepeuensy oyenounvix cpedcme no oucyunaune (Mooyno)

Ounasn, ouno-3aounas popma

Oyenounvie cpedcmea | Kon-60 Min, 6annos Max, 6annos
(6a308biii yposeHv) (nosvluierHbll
VPOBeHb)
PI'P 5 36 60
IK3ameH 1 24 40
Hmoeo: 60 100

3aounan gpopma

Oyenounvie cpedcmea | Kon-60 Min, 6annos Max, 6annos
(6a308biii yposeHb) (nosvluierHbll
VpOBeHb)
Konmponvnas paboma 1 36 60
IK3ameH 1 24 40
Hmoeo: 60 100




IIkana OUCHUBGAHUA

Hudposoe | Boipaikenue B | CiioBecHoe Kpurtepun oneHKH HHIMKATOPOB J0CTHKeHHsI P popMe KOHTPOJIA:
BBbIpa:KeHHe danaax: BBbIpa:KeHHe JK3aMeH / 3a4€eT ¢ OLeHKOii
5 87-100 Otanaao  |OreHKa «OTIUYHO» BBICTABJISAETCS CTYIEHTY, €CIH TEOPETUUECKOE CONEpPIKaHHE Kypca OCBOCHO ITOTHOCTHIO, 0e3
(3auTeHO) |MPOOENIOB; WCYEPIBIBAMOIIE, ITOCICAOBATEIBHO, YE€TKO M JIOTHUECKH CTPOWHO U3JaraeT Marepuai, CBOOOIHO
CIpaBIsSETCS C 3aJayaMH, BONpPOCAMH H JIPYTHMH BHJAMU TPUMEHCHHS 3HAHMI; WCIIONB3YeT B OTBETE
JIOTIONTHUTENEHBIA MaTepHan Bce MPeIyCMOTPEHHBIE MPOrpaMMOHN 3aJaHus BBITIOJIHEHBI, KAYeCTBO WX BBITIONHEHUS
OIICHCHO 4YHUCJIOM O0ayioB, ONH3KUM K MaKCHUMAaJIbHOMY; aHAIM3UPYET IOJyYEHHBIC pPE3YyIbTaThl, IPOSBISCT
CaMOCTOSITEIILHOCTh TPY BBITIOJIHEHUH 3a/IaHUH
4 74 - 86 Xopomo  |OrmeHKa «XOpOIIO» BBICTABISAETCS CTYICHTY, €CIM TEOPETHUYECKOe COJIEpKaHHe Kypca OCBOCHO IIOJHOCTBIO,
(3a4TeHo0) |HEOOXOJMMBIC TNPAKTHYCCKUE KOMIIETCHIIMM B OCHOBHOM C(OPMHPOBAHBI, BCE IPEIyCMOTPEHHBIC IMPOTPaMMON
oOydeHusi ydeOHBbIC 3aJlaHUS BBIMTOJHEHBI, KAYECTBO WX BBIMTOJHEHUS JIOCTATOYHO BhICOKOE. CTYACHT TBEPJO 3HAET
MaTepua, TPaMOTHO Y TIO CYIIECTBY M3JIaraeT ero, He JOITyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOTIPOC.
3 60 -73 YnosnerBopr |OmeHKA «yIOBICTBOPUTEIHLHOY» BRICTABIIICTCS CTYICHTY, €CIITH TEOPETUICCKOE COACPKAHUE KypCa OCBOSHO YaCTHYIHO,
TEJILHO HO TIpoOeNlbl HE HOCAT CYIIECTBEHHOTO XapakTepa, OOJBIIUHCTBO TNPEAYCMOTPEHHBIX IPOTPAMMON 3aJaHuil
(3a4TeHO) |BBHINIOJIHEHO, HO B HUX MMEIOTCS OIIUOKH, IPH OTBETEC HA IOCTABJICHHBIA BOMPOC CTYJEHT IOIMYCKAaeT HETOYHOCTH,
HEJOCTAaTOYHO TMpPaBWIBHBIC (OPMYJTUPOBKH, HAONIOMAOTCS HApPYIICHUS JIOTHYSCKOH IOCIEIO0BATEIILHOCTH B
W3JI0)KEHUH TPOrPaMMHOT'0 MaTepraa.
2 Hwxe 60 Heynosnersop |O1ieHKa «HEYIOBICTBOPUTEIBHOY» BBICTABISIETCSl CTYJIEHTY, €CIIM OH HE 3HACT 3HAYUTEIBHON YacTH MPOrpaMMHOIO
UTEIILHO  |MaTepuaja, JOMyCKAeT CYIIeCTBEHHBIC OMMOKH, HEYBEPEHHO, C OOJIBIIMMHU 3aTPYAHCHUSMH BBITIOIHSICT MPAKTHYECKUE
(He3auteHo) |paboThl, HEOOXOAWMBIC TIPAKTHUECKHE KOMIETECHIIMH He CHOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX

nporpaMMoil o0y4deHus y4eOHBIX 3aJlaHWll HE BBITIOJIHEHO, KA4eCTBO WX BBIMONHEHUS OIIEHEHO YUCIOM O0allioB,
OJIN3KUM K MHHUMAaJIbHOMY




MunucTtepcTBo o0pa3oBaHus u Hayku Poccuiickoit denepanuu
HwxHekamMCcKkuii XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT ((prrai) heaepaibHOTO
roCyAapCTBEHHOTO OIOJI)KETHOTO 00Pa30BATEIBLHOTO YUPEKACHUS
BBICIIETO 0OOpPa30BaHHUS
«Ka3aHCKu HallMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTHYECKAN YHUBEPCUTET

®dakynbTeT UHPOPMALUOHHBIX TEXHOJIOTUN
Kadenpa nandpopmaimoHHbIX CUCTEM U TEXHOJIOTUI
Hampasnenue noarorosku 09.03.01 MadbopMaTka ¥ BEIYMCIUTEIbHAS TEXHUKA

Kypc2
Cemectp_ 4
DK3aMeHaIlMOHHBIN TECT
M0 JUCITUTLINHE (MOJIYJIIO)
b1.B.04 CTpyKTypbl H aATOPUTMBI KOMIIBIOTEPHON 00pa00TKHU JJAaHHBIX

1. CtpykTypa TaHHBIX IPEICTABIAECT COOOU

a) HaOop mnNpaBuI W OrpPaHUYEHMi, ONpeNeJAINIUX CBI3U MENKIY
OT/IeJIbHBIMHU 3JIEMEHTAMU U IPYNNAMHU JAHHBIX

b) HabOoOp mpaBWI U OTPAHUYCHUN, OMPEACISIONINX CBI3U MEXIY OTACIbHBIMU
AIIEMEHTaMH JTaHHbIX

C) Habop MpaBWJI U OTPAHUYEHHUMN, ONMPEACNSIONINX CBA3U MEXIY OTACIbHBIMU
rpynnamMmu JaHHbIX

d) HEeKOTOpYIO MEepapXHI0 TaHHBIX

2. JIuHEWHBIM CHOUCOK, B KOTOPOM JIOCTYNEH TOJIbKO TOCJIEAHUM DJIEMEHT,
Ha3bIBACTCS

a) CTeKOM

b) ouepensio

C) JEeKOM

d) maccuBoM

€) KOJBIIOM

3. CrpykTypa JaHHbIX pa0doTa C O3JeMEHTaMH KOTOpOM OpraHuM3oBaHa IO
npunuuny FIFO (nepBbiit mpuiien - nepBblid yIIe) 3TO —

a) Ctex

0) ek

B) Ouepenn

r) Criucok

4. JIuHEenHbI MOCIeI0BaTENbHBIA CIMCOK, B KOTOPOM BKJIFOUEHUE HCKIIIOYEHUE
3JIEMEHTOB BO3MOYKHO ¢ 000MX KOHIIOB, HAa3bIBAETCS

a) CTEKOM

b) ouepensio



C) JeKoM
d) kousbIIeBOM OYEpEIbIO

5. B uém ocobeHHoCTH ouepenu?

a) OTKPBITA C 00eHuX CTOPOH ;

b) OTKpbITa C OIHOI CTOPOHBI HA BCTABKY U yIaJICHUE;
C) JOCTYIIEH JFO0O0U JIEMEHT.

6. B uém cocbeHHocTH cTeka?

a) OTKPBIT C 00€UX CTOPOH Ha BCTaBKY U yJlaJICHUE;

b) nocrtyreH 1000 2JIEMEHT;

C) OTKPBIT C OIHOI CTOPOHBI HA BCTABKY M yJIaJIeHHue.

7. Kakywo nuciuriinHy o0ciy>KuBaHus pUHATO Ha3siBaTh FIFO?
a) CTeK;

b) ouepenn;

C) JeK.

8. Kakas omepanys yuTaeT BEpXHUN IJIEMEHT CTeKa 0e3 ymaneHus?
a) pop;

b) push;

b) stackpop.

9. KakoBo npaBuiio BEIOOPKHU dJIeMEHTa U3 cTeka?
a)TIEPBBIN AJIIEMEHT;

b)nocjeanunii 3J1eMeHT;

C)r000# JIEMEHT.

10. Kak 0cBOOOANUTH MaMsTh OT yAAJIEHHOTO U3 CITUCKA DJIEMEHTa?
a) p=getnode;

b) ptr(p)=nil;

¢) freenode(p);

d) p=lst.

11.Kak co31aTh HOBBIH 2JIEMEHT CIMCKa ¢ HHOOPMAIIMOHHBIM mojieM D?
a)p=getnode;

b)p=getnode; info(p)=D;

c)p=getnode; ptr(D)=lIst.

12. Kak co3naTh IyCcTOM 3JIEMEHT € yKazaTeaeM p?
a) p=getnode;

b) info(p);

c) freenode(p);

d) ptr(p)=lst.



13CkonbKO yKa3zaTenaen UCI0JIb3YETCSl B OJTHOCBA3HBIX CITUCKAX?
a)l

b) 2;

C) CKOJIbKO YT'OJIHO.

14.B uém oTimuUTENHHAS OCOOCHHOCTH TMHAMUYECKIX O0BEKTOB?
a)I0POKIAIOTCSI HEMOCPEACTBEHHO MEPE]] BBIIIOJHEHUEM ITPOTrPaMMBl;
b)BO3HHMKAIOT yiKe B Ipolecce BbINOJHEHU POrpaMMBbl;
C€)3aJar0TCsl B POLIECCE BHIIIOJHEHUS IPOTPaMMBI.

15. Tlpu ynanenun sneMeHTa U3 KOJIbIIEBOTO CITUCKA. ..
a)CIIICOK Pa3phIBACTCS;

b)B cricke 006pa3yeTcs abIpa;

C)CMUCOK CTAHOBUTCSI KOPO4Y€e HA OJTUH JIEMEHT .

16.J1y14 yero ucnosb3yercsl yka3zareiab B KOJbLEBBIX CIIUCKaX?
a)J1J1s1 CCBUIKM Ha CIIEAYIOIIMI 3JIEMEHT;

b)171s1 3aIOMUHAHUS HOMEpa CETMEHTa PaCOJIOKEHHUS DIIEMEHTa;
C)IVIAl CCHIJIKM HA NMPeAbLTY LU 3JIEeMeHT ;

d)ist pacnonoKeHus 3IeMEHTa B CIIUCKE MaMSTH.

17. Yem oTangaeTcs KOJIBIIEBOM CIIMCOK OT JIMHEHMHOTO?

a)B KOJIBIICBOM CITUCKE TIOCJICHUI 2JIEMEHT SIBJISIETCSI OJTHOBPEMEHHO U TIEPBbHIM;
b)B KOJIbIIEBOM CITUCKE yKa3aTesb MOCJIEAHETO AJIEMEHTA IMyCTOM;

C)B KOJIbIIEBBIX CIIUCKAX MOCJIEeHEr0 3JIEeMEHTA HeT ;

d)B KOJIBIIEBOM CITUCKE YKa3aTeNb MOCJIEIHETO 2JIEMEHTa HE IMyCTOM.

18. CkosbKO yKa3zaTesiei UCIOIb3yeTCsl B OTHOCBSI3HOM KOJIBIICBOM CIIHCKE?
a)l;

b)2;

C)CKOJIBKO YTOJIHO.

19. B kakux HampaBiCHUSAX MOXKHO [MEPEMEIIAThC B  KOJBIEBOM
JByHAIIPaBJICHHOM CITHCKE?

a) B 000HX;

b) BiEBO;

C) BIIPaBo.

20. C moMoIIIbI0 KaKOW CTPYKTYPBI JaHHBIX HanboJiee palioHalbHO PeaaIn30BaTh
ouepean?

a)CTeK;

b)cnucok;

C)IeK.

21. B namstu DBM OunapHoe AepeBo yI00HO MPEACTaBIATh B BUE:



a) CBS3aHHBIX JINHEHHBIX CIHCKOB;
b) MaccuBOB;
C) CBSAI3aHHBIX HEJMHENHBIX CIIUCKOB.

22. DneMeHT t, Ha KOTOPBI HET CChUIOK:
a) KopHeM;

b)IpoMeKyTOUHBIM;

C)TEpMUHAIILHBIM (JIUCT).

23. JlepeBo Ha3bIBaeTcsl MOJHBIM OMHAPHBIM, €CJIU CTENEHb MCXOJ0B BEPIIUH
paBHa:

a)2 wim 0;

b)2;

¢)M unu 0;

d)M.

24.]lanpl TpU YCJIOBUSI OKOHYAHUSI MPOCEUBAHMS IPU COPTUPOBKE MPSIMBIM
BKJIIOYEHHEM. Hannure cpeay Hux JUIIHee.

a)HaiIeH deMeHT a(i) ¢ KIIF0YOM, MEHBIITUM YeM KITI0Y Y X;

b)naiinen 3;1emMeHT a(i) ¢ KJIOY0M, 00JIBIINM YeM KJII0Y Y X;

C)IOCTUTHYT JIEBBIA KOHEI] TOTOBOM MOCIEA0BATEILHOCTH.

25. Kaxoit u3 kpurepueB 3(pPpeKTHBHOCTH COPTHPOBKHU OmpenemsieTcs: GopMmynoi
M=0,01*n*n+10*n?

a)4MCJI0 CPABHEHUIA;

b)Bpemsi, 3aTpaueHHOE Ha HAITUCAHKE TPOTPAMMBEI;

C)KOJINYECTBO TIEPEMEIICHHIA;,

d)Bpems1, 3aTpaueHHOE Ha COPTUPOBKY.

26. Kak Ha3pIBaeTCsA COPTUPOBKA, TPOUCXOASIIAS B ONIEPATUBHON aMsATH?
a)COpPTUPOBKA TaOJIHIIBI aIPECOB;

b)monHas copTUpOBKa;

C)COPTUPOBKA MPSIMBIM BKJIFOUEHHUEM;

d)BHYTpeHHsIA COPTHPOBKA;

€) BHEIIHSASI COPTUPOBKA.

27. Kak MOXHO COKpaTUTh 3aTpaThl MAIIMHHOTO BPEMEHH IPU COPTHUPOBKE
00JIBIIOr0 00BEMA TAHHBIX?

a)[IPOU3BOAUTH COPTHUPOBKY B Ta0JIHIIE aIPECOB KJII0YeH;

b)npou3BoAUTH COPTUPOBKY Ha 0OJIEE€ MOIIIHOM KOMITBIOTEPE;

C)pa30UTh TaHHbIE HA O0JIee MEJIKUE TTOPLUU U COPTUPOBATH HX.

28. Cy1IiecTBYIOT CIeAyIOIUe METOIbI COPTUPOBKH. HalianTe ommbKy.
a)CTpOrHue;

b)ynydieHHbIE;

C)IMHAMHUYECKHE.



29. Meton COPTUPOBKM Ha3bIBAETCS YCTOWYMBBIM, €CIM B IIpoliecce
COPTUPOBKH. ..

a)OTHOCUTEIHPHOE PACIIOJIOKEHHHE DJIEMEHTOB O€3pa3IuvHO;

b)oTHOCUTE/IbHOE PacCIoJIOKEHUE JJIEMEHTOB ¢ PABHBIMU KJIKYaMH He
MEHSIeTCs ;

C)OTHOCHUTEIBHOE PACHOJIOKEHUE PJIEMEHTOB C PABHBIMU KIIFOUaMU U3MEHSAETCS;

d)oTHOCHUTENIEHOE PACTIONOKEHHUE FJIEMEHTOB HE OINPEICIICHO.

30. YnyurieHHbIE METOABI UMEIOT 3HAUUTEIHHOE MTPEUMYIIECTBO:
a)rpu 00JbIIOM KOJMYECTBE COPTUPYEMBIX 3JIEMEHTOB;
b)koraa MmaccuB 00paTHO yHOPSI0YEH;

C)IPY MaJIbIX KOJMYECTBAX COPTUPYEMBIX DJIIEMEHTOB;

d)Bo Bcex ciyuasx.

31. UYro u3 NEpEeYUCICHHBIX HIKE TOHATUN SBIAETCA OJHUM U3 THUIIOB
COPTHUPOBKH?

a)BHYTPEHHSIS1 COPTUPOBKA;

b)copTrpoBKa MO yObIBaHUIO;

C)COPTUPOBKA JAHHBIX;

d)copTupoBKa 1Mo BO3pacTaHuIo.

32. CKOJBKO CpaBHEHUH TPeOYET yIyUIlIeHHBIA aJlfTOPUTM COPTUPOBKHU?
a)n*log(n);

b)en;

c)n*n/4.

33. CKoONIbKO CpaBHEHUH M MEPECTAHOBOK JIEMEHTOB TPeOyeTcs B My3bIPHKOBOIA
COpPTUPOBKE?

a)n*lon(n);

b)(n*n)/4;

c)(n*n-n)/2.

34. CKOJIBKO TOIOJIHUTEIBbHBIX EPEMEHHBIX HY’KHO B ITy3bIPbKOBOW COPTHPOBKE
IOMHMMO MacCHBa, COJIEPIKAILEro AIEMEHThI?

a)0 (He Hy»HO);

b)Bcero 1 3j1eMeHT;

C)N NEPEMEHHBIX (POBHO CTOJIBKO, CKOJIBKO JIEMEHTOB B MACCHUBE).

35. Kak paccopTupoBaTh MacCUB ObICTpEE, MOJIb3YSICh MY3bIPHKOBBIM METOJOM?
2)0IUHAKOBO;

b)mo Bo3payucTaHUIO AIEMEHTOB;

¢)no yObIBAHUIO 3JIEMEHTOB.

36. B uém 3akmouaercs uues meroaa QuickSort?



a)BpIOOD 1,2,...n — ro aJeMeHTa JUIsl CPABHEHUSI C OCTaIbHBIMU;
b)pasnenenue kiar04eil 10 OTHOLIEHUIO K BLIOPAHHOMY
C)OOMEH MeCTaMH MEXKTy COCETHUMU dJIEMEHTaMHU.

37. MaccuB copTupyeTcsl “My3bIpbKOBBIM~ METOJOM. 3a CKOJIBKO MPOXOJIOB IO
MAacCCHUBY CaMbIil “IErKUA” 3IEMEHT B MACCUBE OKaXKETCSI BBEPXY?

a)3a 1 mpoxon;

b)3a n-1 mpoxo0B;

¢)3a n MPOXOJOB, I N — YUCIIO IJIEMEHTOB MaCCHUBA.

38. IIpu 06xoze nepeBa ciaeBa HAMPaBo MOJIYyYaeM MOCIIeI0BATEIbHOCTb. ..
a) OTCOPTUPOBAHHYIO IO YOBIBAaHUIO;

b) HeOTCOPTHUPOBAHHYIO;

C) OTCOPTUPOBAHHYIO MO BO3PACTAHMUIO.

39. IIpu 00xo07€ nepeBa clieBa HAMPABO €0 YJIEMEHT 3aHOCUTCSI B MACCHB. . .
a)ipu BTOPOM 3aXo0/ie B DJIEMEHT;

b)npu mepBoM 3ax0/1e B AJIEMEHT;

C)IIPU TPETHEM 3aXO0JI€ B SJICMEHT.

40. I'me > pexTrBeH TUHEHHBIN TOUCK?
a)B CITHCKE;

b)B maccuse;

C)B MacCHBeE U B CIIUCKe.

41. Kakoit nouck >¢pdexrrBHee?
a)JIMHEHHBII;

b)onHapHbIii;

¢)0€e3 pa3HUIIbI.

42. B yéM cyTh OMHApHOTO NOKUCKA?

a)HAXOXK/JACHHUE JJIEMEHTAa MAaCCMBa X IYTEM JeJIeHHs MacCHMBa IMONMOJIaM
KaKIbIHA pa3, MOKA 3JIEMEHT He Hal/IeH;

b)HaxoXKICHHE dTIEMEHTa X MMyTEM 00X0/1a MacCHBa;

C)HAXO0XKJICHHUE DJIEMEHTa MacCHBa X MyTEM JICJICHUSI MacCHUBA.

43. Kak pacnosyioKeHbI 3JIEMEHThI B MACCUBE OMHAPHOTO TTOUCKA?
a)I0 BO3PACTAHUIO;

b)xaoTu4HO;

¢)no yObIBaHMIO.

44. B 4éM CyTb JIMHEHHOIO MOUCKa?

a) MPOU3BOJUTCS MOCIEIOBATENbHBIN MPOCMOTP OT Hauajia A0 KOHIAa U OOpaTHO
yepes 2 3JIEMEHTA;

b) MPOM3BOAUTCS TMOCIENOBATENbHBIM MPOCMOTP JJIEMEHTOB OT CEpPEeAMHbI



TaOINIIBL;
C) MPOU3BOANTCS MOCTE0BATEIbHBIH MPOCMOTP KAKI0T0 dJIeMeHTa.

45. I'me naubosee 3 PpeKTUBEH METO TPAHCTIOZUITHIA?
a. B MacCHBax M B CIIUCKAX;

b. TONBKO B MacCUBaXx;

C. TOJBKO B CITHCKaX.

46. B uém CyTh M€TO/1a TPAHCIIO3ULIAU?

a. TIepeCTaHOBKAa MECTaMHU COCEHUX DJIIEMEHTOB;

b. HaxoXIeHHE OJUHAKOBBIX DJIEMEHTOB;

C. TepecTAHOBKA HAlJIeHHOr0 3JeMeHTa Ha OJHY NO3MUHMI0 B CTOPOHY
HaYajIa CIHCKA .

47. Yto Takoe yHUKaIbHBIA KIIFOY?

a. €CJM pa3HOCTb 3HAYEHU JIBYX JIaHHBIX PABHA KIIIOUY;

b. ecnu cymma 3HauY€HUH ABYX JaHHBIX PaBHA KIIOUY;

C. ecJM B TalJHue eCTh TOJbKO OHO JAHHOE C TAKUM KJIIHOYO0M.

48. B yéM cocTONUT Ha3HAYECHUE MONCKA?

a. cpeld MAaCCHBA JAHHBIX HAWTH Te JaHHbIE, KOTOPbIE€ COOTBETCTBYIOT
3aJJaHHOMY apryMeHTY;

b. ompenenuTh, YTO JaHHBIX B MAaCCHUBE HET;

C. C IIOMOIIBIO IAHHBIX HAUTH apTyYMEHT.

49. DieMeHT nepeBa, KOTOPBIA HE CChITIAeTCs Ha APYTHE, HA3bIBACTCS
a) KOpHEM

b) aucTom

C) y3lIoM

d) mpomexyToYyHBIM

50. DneMeHT aepeBa, Ha KOTOPBIA HE CChUIAIOTCS IPYTUeE, HAa3bIBAECTCSA
a) KOpHeM

b) mmcrom

C) y3loM

d) mpoMeXKyTOUYHBIM

51. DnemeHT AepeBa, KOTOPBIA UMEET MPEAKa U MOTOMKOB, HAa3bIBAETCSI
a) KOpHEM

b) mucrom

C) y3lIoM

d) mpoMe:KyTOYHBIM

52. BricoToli iepeBa Ha3bIBAE€TCS
a) MaKCHUMaJbHOE KOJUYECTBO Y3JIOB
b) MakcMMaTbHOE KOJIMYECTBO CBS3EH



C) MaKCHMaJbHOE KOJIMYECTBO JIMCTHEB
d) makcumajibHasi JJIMHA NMYTH OT KOPHS 10 JIMCTA

53. CreneHblo AepeBa Ha3bIBACTCS

a) MaKCHMAaJIbHAsl CTeNeHb BCeX y3JI0B

b) MakcMMaTbHOE KOJIMYECTBO YPOBHEH €ro y3J10B
C) MaKCUMaJIbHOE KOJUYECTBO Y3JIOB

d) MakcumanabHOE KOJUYECTBO CBSI3EH

€) MaKCHUMaJIbHOE KOJUYECTBO JICTHEB

54. Kak omnpenenseTcs JjMHa MyTH AepeBa

a) KaK CyMMa /UIMH MyTeil BceX ero y3JjoB

b) kak Koau4yecTBO pedep OT y3ja A0 BEPIIMHBI

C) Kak KOJMYECTBO pedep OT JUCTA 10 BEPIINHBI

d) kak MakcUManbHOE KOJUYECTBO pedep

€) KaK MaKCUMaJIbHOE KOJIMYECTBO JIUCTHEB

f) kak @IMHA caMOro JAJMHHOTO MYTH OT OJMKHEro y3Jja /10 KaKoro-iubdo
JHUCTA

55. JlepeBo Ha3bIBaeTCsl OMHAPHBIM, €CITU

a) KOJUYECTBO Y3JI0B MOXET ObITh JINOO MyCTHIM, JHOO COCTOSTH M3 KOPHS C
TIBYMsI IpYTUMHU OWHAPHBIMU TIOIEPEBbIMU

b) KaxIbIi y3ea UMeeT He MeHee JIBYX IIPEIKOB

C) OT KOpHS JI0 TUCTa He OoJiee IBYX ypOBHEH

d) oT KOpH# 110 JIKCTa HE MEHEe JIBYX ypOBHEH

56. bunapHoe 1epeBo MOKHO TIPEICTABUTh
a) ¢ IMOMOUIBIO yKa3aTeseu

b) ¢ moMoubI MAacCHBOB

C) C IOMOIIbIO HHJIEKCOB

d) mpaBUIBLHOTO OTBETA HET

57. Kakoit meron mowucka mpexactaBieH B cienytomem ¢(parmentre REPEAT
I:=I+1 UNTIL (A[1]=X) OR (I=N);

a) mocJjea0BaTeJabHbII

b) nBoMYHBINI

C) BOCXOJSIIUN

d) Hucxomsmun

€) CMeEIIaHHBII

58. Kakoii meTo/ moucka npecTaBieH B CIeAYIOUIEM (pparMeHTe

REPEAT K:=(I+J)DIV 2; IF X>A[K] THEN [=K+1 ELSE J:=K-1;
UNTIL (A[K]=X) OR (I>]);

a) TMocCJea0BaTEIbHBIN

b) OmHapHbIii



C) BOCXOJSIINN

d) Hucxomsmun

€) CMeIIaHHBIN

59. Peanuzanus nmoucka B JIMHEHHOM CIKUCKE BBITISAUT CIASAYIOIINM 00pa3oM

a) WHILE (P<>NIL) AND (P*.KEY<>X) DO P:=P*".NEXT

b) WHILE (P<>NIL) DO P:=P*".NEXT

¢) WHILE AND (P*.KEY<>X) DO P:=P*"NEXT

d) WHILE (P<>NIL) AND (P".KEY<>X) P:=P*"NEXT

e) WHILE (P<>NIL PA*.KEY<>X) DO P:=P*"NEXT

60. Kak Ha3piBaroTCA MpEOKH y3/1a, UMEKIINE YPOBEHb HA E€OUHUIY MEHBIIIE
YPOBHS CaMOro y3Ja

a) JeTbMHU

b) poaurteasamu

c) OpaTbamu

d)

61. B rpadax ob6mias uaest moucka B rTyOMHY COCTOUT B CIETYIOIIEM:

a) Ilomck HaymHaeM C HEKOTOpPOl (MKCHMPOBAHHOH BepIIMHBI Vo. 3aTem
BbIOMpaeM NMPOM3BOJbHYI0 BEPIIMHY U, CMEKHYIO C Vo, H IIOBTOPsieM MPOCMOTP
or u. [IIpeamoio:kum, 4YTO HAXOAMMCHA B HEKOTOpPoWM BepumuHe V. Eciam
CyLIeCTBYeT ellé He NMPOCMOTPEHHAas BeplIMHA U, U-v, TO paccMaTpuBaem eé,
3aTeM MpPOoAoJKaeM NMOUCK ¢ Hee. EciiM He MPOCMOTPEHHO# BepIIUHbI, CMEKHOU
C V, He CyLIecTByeT, TO BO3BpallaeMcs B BePILIMHY, U3 KOTOPOil MONAaJIHu B V,
MPOJ0JIKaeM MOUCK (eCJIM V=V¢, TO IOUCK 3aKOHYECH);

b) Ilouck HauMHaeM C HEKOTOPOM (PUKCHPOBAHHOW BEPIIMHBI Vo. 3areM
BBIOMpPAEM MPOU3BOJIbHYIO BEPILIKUHY U, CMEXHYIO C Vo, U TIOBTOPSEM MPOCMOTP OT U.
[Ipeanonoxum, 4T0O HAXOAUMCSL B HEKOTOPOU BEpPIIMHE V. Ecin CylecTByeT eme He
MIPOCMOTPEHHAs BEPILIKMHA U, U-V, TO PACCMATPUBAEM €€, 3aTEM IIPOIOJKAEM IOUCK C
Hee. Eciim HE TPOCMOTPEHHOM BEPIIMHBI, CMEXHOW C V, HE CYLIECTBYET, TO
BO3BpAILAEMCS B BEPIUMHY, U3 KOTOPOW MONaId B V, U MPOAOHKAEM MOUCK (eciu
V=U, TO MIOUCK 3aKOHYEH);

c) Ilouck HaumHaeM ¢ HEKOTOpOW (UKCUPOBAHHOW BEPIIUHBI V. 3aTEM
BbIOMpaeM MPOU3BOJIBHYIO BEPIINHY U, CMEKHYIO C Vo, 1 TOBTOPSIEM IPOCMOTP OT U.
[Ipennonoxum, 4T0 HAXOAUMCS B HEKOTOPOU BeplimHe V. Ecnm cymecTByeT eme He
IIPOCMOTPEHHAs BEPIIMHA U, TO paCCMAaTPUBAEM €€, 3aTEM IIPOIOJKAEM IIOUCK C HEE.
Ecaim HEe mnOpoCMOTPEHHOW BEPIIMHBI, CMEXKHOM C V, HE CYIIECTBYET, TO
BO3BpAIlla€MCs B BEPIIMHY, U3 KOTOPOU Momajiu B V, U MPOAOHKAEM MOUCK (eciu
V=V, TO MIOUCK 3aKOHYEH).

62. CtaHmapTHBIM CIIOCOOOM YCTpaHEHUsS PEKYpPCHH IPU TOWCKE B TIIYOHHY
SIBJISICTCSI HCTIOJIb30BAHHE:

a) MaccuBa;

b) ouepeny;

C) cTeka;

d) HOHKIMYECKOro CIucKa.



63. I1pu noncke B MUPUHY MCTIOJIB3YETCS:
a) MacCuB;

b) ouepenn;

C) CTeK;

d) OMKIMYECKHUi CIIUCOK

64. B nocnenoBatenbHOM daiiine 10CTyn K HHPOPMAIMH MOXKET ObITh
a) TOJIbKO MOCJe0BaTEeIbHbIM

b) kak mocnenoBaTeIbHBIM, TAK U POU3BOIBHBIM

C) TPOU3BOJIBHBIM

d) npsmbim

65. I'pad — aT0

a) HeauHeiliHasi CTPYKTypa JaHHBIX, peaju3yioliasi OTHOIIEHHE «MHOTHE
KO MHOTHM);

b) JluneiiHas CTpyKTypa MaHHBIX, peaNTU3yOIIasi OTHOIICHWE «MHOTHE KO
MHOTHM;

c¢) Henuneiinas cTpykTypa AaHHBIX, peaNM3yroIlas OTHOIICHWE «MHOTHE K
OJTHOMY»;

d) Henuuelinas cCTpykTypa MaHHBIX, PEAIM3YIONIAasl OTHOIIEHHUE «OJWH KO
MHOTHM;

e) JluHeliHass CTpyKTypa MJaHHBIX, pEAIM3YIONas OTHOIICHHE «OIUH KO
MHOTHM.

66. Y3nam (wim BepiimHaM) rpada MOXKHO COIMIOCTABUTD:
a) OTHOIICHUS MEXy OObEKTaMU;

b) 00beKTHI;

C) CBs3U

d) THIBI OTHOIICHUI

€) MHOXEeCTBa

67. Pé6pam rpacda MOKHO COMTOCTABUTH:
a) CBA3U

b) THUIBI OTHOIIICHUH

C) MHOXECTBa

d) 0O0BEKTHI;

€) OTHOLIEHHS MeXKAY 00beKTaMU;

68. I'pad, coneprkariuii TOIbKO pedpa, Ha3bIBAETCS.
a) OpUEHTHPOBAHHBIM

b) HeOpHEHTHMPOBAHHBIM

C) MPOCTBIM

d) cMmemaHHBIM

69. I'pad, coneprkariuii TOJbKO AYTH, HA3bIBACTCH.



71.

OPUEHTHPOBAHHBIM
HEOPUEHTUPOBAHHBIM
MPOCTBIM
CMEUIaHHBIM

. I'pad, cogepxaruit myru u pedpa, Ha3pIBaeTCS.

OpPUCHTHUPOBAHHBIM
HCOPHUCHTUPOBAHHBIM
IMPOCTBIM
CMCIIAaHHBbIM

Ecth Heckonbko crocoboB mnpeacraBieHuss rpaga B OBM. Kakoit u3

CII0CO00B IMPUBCACHHBIX HMXC HC OTHOCHUTCA K HUM.

a)
b)
c)
d)

72.

MaTpHIla WHIUICHIIHIA;
MaTpHIIa CMEXHOCTH;
CITUCOK pedep;

MAaCCHB HHIIHEHTHOCTH.

Ecnu nocnenoBateabHOCTh BEPUIMH Vo, Vi, ...V, ONIPeeieT nyTh B rpade G,

TO €ro AJIMHA OIPCACIACTCA:

a)
b)
c)

d)

73.
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KakuM 00pa3om oCylIECTBISETCS aIrOPUTM HAXOXKIAEHUS KpaTyalllero myTH

OT BCPIIMHEI S IO BEPIINHBI t

74.

HAXOJKICHUeE IYTH OT BePIUIMHBI S 10 BCeX BepUINH rpaga
HAXO0XJICHHUE MYyTH OT BEPIIMHEI S 0 3aJJaHHON BEpILIUHBI rpada
HAXO0XJICHUE KpaTJyalIInX MyTel OT BEPIIUHBI § 10 BCEX BEPIIUH rpada
HaXOXKIEHUE KpaTyauillero myTy OT BEPUIMHBI S 10 BEPIIMHBI t rpada
HAXOXKIEHUE BCEX MyTel OT KakKIOM BEPIIMHBI J0 BCEX BEpPIIMH rpada

Cytb anroputma J{eMKCTpbI - HAXOXKIAEHUS KpaTyailiero myTu OT BEPIIUHBI S

A0 BCPUIMHEBI t 3aKJII049acTCAa

a)

BbIYMCJICHUHA BEPXHUX orpanuvyeHuu d[v] B marpuue BecoB ayr aju,v]

JJIsSE U, V

b)

c)
d)

BBIUMCIICHUH BEPXHUX OorpaHnyeHuit d[v]
BBIYMCIICHUH BEPXHUX OTPAHMYEHUI B MATPULIE BECOB YT a[u,V]
BBIYMCIICHUH HIDKHUX OrpaHudeHni d[v] B MaTpuiie BecoB Ayr a[u,v] s u, v



75. Ynyumenue d[v] B anroput™me ®opaa- bemnmana npousBoautcs mo ¢hopmyiie
a) DJ|v]:=D[u]+a]u,v]

b) D[v]:=D[u]-a[u,v]

c¢) D[v]=alu,v]

d) D[v]:=DJ[u]

76. CTpoka mpeacTaBiIsieT coooun

a) KOHEYHYI) JIHHEHHO-YNMOPSAT0YEeHHYI0 TMOCJIeA0BATEIbHOCTh TMPOCTHIX
JAHHBIX CHMBOJILHOT'O THIIA

b) KOHEUYHYIO MOCIEIOBATEIBHOCTh MPOCTHIX JTAHHBIX CUMBOJILHOTO THIIA

C) KOHEYHYIO IOCJIEJ0BATEIbHOCTh MPOCTHIX JAHHBIX

d) mocnenoBaTeNbHOCTD JAHHBIX CHMBOJIBHOTO THIIA

77. I'pad, coaepkaiiuii TOJIbKO pedpa, Ha3bIBaeTCs
a) OpPHUEHTUPOBAHHBIM

b) HeOpPHEHTHPOBAHHBIM

C) MPOCTBIM

d) cBsA3HBIM

78. I'pad, comeprkariuii TOIbKO AYTH, HA3bIBACTCS
a) OPHEHTHPOBAHHBIM

b) HeopHEeHTUPOBaAHHBIM

C) MPOCTHIM

d) cBs3HBIM

79. I'pad, conepkaiuii pedpa v 1yru, Ha3bIBaeTCs
a) HEOPUEHTUPOBAHHBIM

b) mpocTeiM

C) CMemaHHBIM

d) cBsA3HBIM

80. IlyTh(uMKIT), KOTOPBIA COAEPKHUT Bce pebpa rpada TOJIBKO OJIUH pas,
Ha3bIBACTCS

a) OJilJIepoBbIM

b) I'aMuILTOHOBBIM

C) JIeKapTOBBIM

d) 3aMKHYTBIM

OCHOBHOM KOMIUIEKT TECTOBBIX HK3aMEHAIMOHHBIX 3aJaHU HAXOJIUTCS B
MOJYJIbHOM  OOBEKTHO-OPUEHTUPOBAHHON JTHHAMUYECKOW YyuyeOHOM cpeme —
MOODLE (https://moodle.nchti.ru/).

MakcumanpHOE KOnMmdecTBO OaoB 3a TectupoBanue 40. TectupoBanwme
IPOBOJUTCA B CpeAe DdJIEKTPOHHOIO TECTUPOBaHUA. DBaHK TECTOBBIX 3aJaHUi
conepxkut 250 BorpocoB. Beibopka 1iisi TECTUPYEMOro COAEPKUT 25 BOMPOCOB IO
TeMaM, TEHEPHPYEeMBIX Ciy4dallHbIM oOpa3zom. @dopmbl 3amaHuii: 3aKpHITHIC,




OTKpBITHIE, HA YMOPAJOYCHHE, HAa COOTBETCTBUE. TecTOBbIE 3aZaHUs COAEP)KAT
TEOPETUYECKHE BOIPOCHI, PACUETHBIE U aHATUTHUECKUE 3a/1aHUsI.

PesynbraThl TectupoBaHus otobOpaxkatorcs B 100 OammpHOM miKame. s
YCIICITHOTO MPOXOXKIACHHUSI TECTUPOBAHUS HEOOXOAMMO cliaTh TecT Ha 60 Oamn u
oonee. Jlanee noaydeHHble 6Bl IepecYUTHIBalOTCA B 40 OaIIbHYIO HIKATY:

bamner BPC = bamer 3a TectupoBanme / 100 * 40.
Kpurepuu ouneHkun

Ne OuenouyHoe KonnuectBo 0amios
n/m CpenCcTBO MuHuMmanbHOE MaxkcumainbHOe
1 Tect 24 40




MunucTtepcTBo o0pa3oBaHus u Hayku Poccuiickoit denepanuu
HwxHekamMCcKkuii XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT ((prrai) heaepaibHOTO
roCyAapCTBEHHOTO OIOJI)KETHOTO 00Pa30BATEIBLHOTO YUPEKACHUS
BBICIIETO 0OOpPa30BaHHUS
«Ka3aHCKu HallMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTHYECKAN YHUBEPCUTET

Hanpasnenue mnoaroroBku 09.03.01 MudopmaTuka v BEIYUCIUTEIbHAS
TEXHHUKA

Tewmsl pacueTHO-TpaduyecKkux padboT
no aucuuiuinHe CTPYKTYPBI U aITOPUTMbIL KOMOBIOTEPHON 00PaOOTKH JIaHHBIX

Pacuetno-rpaduueckast pabora Nel
Kaosicoyro u3z npedcmagieHHbIX HUMCE 3a0ay 6bINOJTHUMb UCHOJIb3YA
® nepebop c éo3epamom;
e nepebop c bapvepom;
® OunapHslil NOUCK;
Ilymem uucnennplx IKcnepumennmos npou3eecmu cCPaA6HUmMeIbHblil AHATU3
8DEMEHHOU MPYOOEMKOCIU KAHCO020 AN20PUMMA

Bapuanm 1. Vimeetcst maccuB okpykHOCTeH. HamucaTts GyHKINIO, OTIPEACIISIONIYIO
MIEPBYIO OKPY’KHOCTh B MAaCCHUBE, HAXOIALIYIOCS Ha PACCTOSIHUU 3aJaHHOMN
BEJINYMHBL.
Bxonnsie napamerpsl GyHKIMH:
® TOYKa Ha IUNIOCKOCTH,
® MacCHB OKPYKHOCTEW,
® KOJIMYECTBO JIEMEHTOB B MACCHUBE.
e PaccrosiHHe 10 ICKOMOTO 3JIEMEHTA
BrixogHble mapameTpsl: -HET.
BrinaBaeMoe 3HaUEHHUE: ~-HOMEP UCKOMOTO 3JIEMEHTA
JIns pemieHust 3Toi 3a/1auv BBECTU THUIIbI JAHHBIX:
® TOuYKa (B BUJE CTPYKTYPbI) —Jisl ONMKMCAHUS LIEHTPA OKPYKHOCTH,
® OKPY>KHOCTbH (B BUJI€ CTPYKTYPbI) C 3aJJaHHBIM IIEHTPOM (TOUKON) U paJInyCOM.
Pexomenayercs HanucaTh JOMOJHUTENBHO (DYHKIINIO, BHIYUCIISIONIYIO PACCTOSTHUE
MEXKy IBYMSI TOUKAMH.

Bapuanm 2. Vimeetcst MacCUB IPSIMOYTOJIbBHUKOB CO CTOPOHAMU MapaslieTbHBIMU
ocsiM KoopauHaT. HanucaTte GyHKIKIO, ONIPEACIIAIONIYIO EPBbIN MPSIMOYTOJIbHUK C
3aIaHHOM TUTOLLAIBIO.
Bxonnbie mapameTpsl GyHKIIHH:

® MAacCHUB NPSIMOYTOJIbLHUKOB,

® KOJHUYECTBO JIEMEHTOB B MAaCCHUBE.
BrixoiHbIe TapaMeTphl: -HET.



BrigaBaemoe 3HaueHHE: ~-HOMEP UCKOMOTO JJIEMEHTa
Jlyis penienus 3Tol 3aja4 BBECTH TUIIBI JAHHBIX:
e TOYKa (B BUIE CTPYKTYPHI) —IJIsI OTIMCAHUS BEPIIMH MPSIMOYTOIBHUKA,
® TIPSIMOYTOJIEHUK (B BUJE CTPYKTYPHI) C 3aJAHHBIMHU MPOTHBOIIOJIOKHBIMHU
yrjlaMH (TOYKaMHu).
Pexomenoyemcs nanucamo 00noIHUMENbHO PYHKYUIO, BLIYUCTAIOU)IO NIOWAOb
NPAMOY20IbHUKA.

Bapuanm 3. VImeetcst MacCUB PSIMOYTOJIbHUKOB CO CTOPOHAMU TApAJIICIbHBIMU
ocsiM koopauHat. HammrcaTte QyHKITNIO, ONIPEesSIONIYI0 IEPBbIN MPSAMOYTOJIBHUK C
3aJJaHHBIM IEPUMETPOM.
Bxonnbie mapameTpsl GyHKIIHH:

® MAacCuB NPSIMOYTOJIBHUKOB,

® KOJIMYECTBO DJIEMEHTOB B MacCHUBE,

® TIEPUMETP UCKOMOTO MPSIMOYTOJIbHUKA
BrixogHbie napameTpsl: -HET.
BrigaBaeMoe 3HaueHHE: ~-HOMEP HCKOMOTO DJIEMEHTA
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX

e TO4YKa (B BUJE CTPYKTYPbI) —1JI ONMCAHUS BEPIINH MPSIMOYTOJIbHUKA,

® MPSIMOYTOJIbHUK (B BUJE CTPYKTYPbI) C 3aITaHHBIMHU ITPOTUBOMOJIOKHBIMU

yrjlaMH (TOYKaMHu).

Pexomenoyemces nanucamo 0onoinumenvHo GyHKyuro, 6bI4UCIAIOUYIO Nepumemp
NPSAMOY20NbHUKA

Bapuanm 4. Vimeetcst maccuB okpykHOCTel. Hamucats QyHKIHIO, OTIPEEIISIIONTYTO
MIEPBYIO OKPYKHOCTH € 3aJJaHHOM IIOIIA/BIO.
Bxoansie mapameTps! GyHKIIHH:
® MacCHUB OKPY>KHOCTEH,
® KOJIMYECTBO DJIEMEHTOB B MacCHUBE,
® IUIONIAJb UICKOMOW OKPY>KHOCTH
BrixogHbie mapameTpsl: -HET.
BrigaBaeMoe 3HaueHHE: -HOMEP HCKOMOTO DJIEMEHTA
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JJAHHBIX
e TOuYKa (B BUJE CTPYKTYPbI) —1JIsl ONUCAHUS IIEHTPA OKPYKHOCTH,
® OKpPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM LIEHTPOM (TOUYKOMH) U PaNYCOM.

Bapuanm 5. VImeercs MaccuB BEKTOPOB Ha IiockocTu. Hamucates QyHKIHIO,
ONPENEIISIONIYIO IIEPBBIA BEKTOP C 3aJaHHOU JJIMHOM.
Bxoansie mapameTpsl GyHKIIHH:
® MAacCHB BEKTOPOB,
® KOJIMYECTBO JIEMEHTOB B MACCHUBE,
® J[JIMHA UCKOMOTO BEKTOpa
BrixogHble mapameTpsl: -HET.
BrinaBaemoe 3Ha4eHHUE: -HOMEP UCKOMOTO 3JIEMEHTA



Jlyis penienus 3Tol 3aja4 BBECTH TUIIBI JAHHBIX:
e TOYKa (B BUJE CTPYKTYPBI) —IJIsl OTIMCAHKS Hadajia M KOHIAa BEKTOPa,
® BEKTOp (B BUJIE CTPYKTYPHI) C 3aJaHHBIM HAa4ajIoM (TOYKOW) U KOHIIOM.

Pexomenoyemcsa nanucamv 00nOIHUMENbHO QYHKYUIO, BLIYUCTAIOUYIO OTIUHY
gexmopa

Bapuanm 6. Imeetcst MmaccuB BEKTOPOB Ha miockocTu. Hanucates GyHKIHIO,
OMPEEIAIONIYI0 IEPBBIM BEKTOP € 3a/IaHHBIM YTJIOM HakjioHa K ocu OX.
Bxoanble napameTpbl QyHKIIHH:

® MacCHB BEKTOPOB,

® KOJMYECTBO 3JIEMEHTOB B MaCCHUBE,

® yroJ HAKJIOHA HCKOMOI'O BEKTOpa
BbIxo/iHbIE TapaMeTphl: -HET.
BriaBaemoe 3HaueHue: ~-HOMEpP HCKOMOTO JI€MEHTA
JIns penienust 3Tor 3aa41 BBECTHU THUIIbI JAHHBIX

e TOYKa (B BUJE CTPYKTYPbI) —IJIsl OTIMCAHKS Hadajla M KOHIAa BEKTOPa,

® BEKTOp (B BUJIE CTPYKTYPHI) C 3aJaHHBIM HAa4ajIoM (TOYKOW) U KOHIIOM.

Pexomenoyemcsa nanucamv 00NOIHUMENbHO QYHKYUIO, BLIYUCTAIOUYIO Y20l HAKIIOHA
gekmopa
PacuetHo-rpaduueckas padora Ne2

[IporpamMmMHO peanu3oBaTh aJrOpUTMBbI MOMCKa 00pa3a B TEKCTE:

® IPAMOU MOUCK;

e airoput™m Knyra, Mopuca, [Iparra;

e anroput™m boyepa-Mypa
[IyTeM YMCIEHHBIX YKCIIEPUMEHTOB ITPOU3BECTH aHAJIU3 BPEMEHHOM CII0KHOCTH
ATUX AJITOPUTMOB.

PacueTtno-rpadpuueckas padora Ne3

Kasicoyro u3z npedcmagieHHbIX HUMCE 3a0ay 6bINOJIHUMb UCHOJIb3YA

®  COpMUPOBKY NPAMBIM GKIIOUEHUEM;

®  COPMUPOBKY NPAMBIM 6bLOOPOM;

® COpMUPOBKY NPAMBIM 0OMEHOM;

® ObiCcmpYI0 COPMUPOEBKY.
Ilymem uucnennplx IKcnepumennmos npou3eecmu CPaAeHUmMeIbHblil AHATU3
8PEMEHHOU MPYOOEMKOCIU KAHCO020 AN20PUMMA

Bapuanm 1. Vimeetrcsa maccuB okpyxHocTeid. Hamucats dyHkIHIO,
YIOPSIAOUHBAIOIIYIO MACCUB B MOPAJIKE YIAICHHOCTH UX OT HEKOTOPOM TOUKH Ha
IJIOCKOCTH.
Bxoanbie napameTpbl QyHKIIHH:

® TOYKAa HA IUNIOCKOCTH,

® MAaCCHUB OKPYXXHOCTEH,



® KOJIMYECTBO 3JIEMEHTOB B MAaCCHUBE.
BrixogHbie mapameTpsl: -HET.
BrigaBaemoe 3HaueHME: -HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX
e TOYKa (B BUJE CTPYKTYPbI) —1JIsl ONUCAHUS IIEHTPA OKPYKHOCTH,
® OKPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM IIEHTPOM (TOUYKOM) U PAJTNYCOM.
PexoMeHyeTcss HanmucaTh JOTIOJHUTENIBHO (PYHKIIUIO, BEIYUCIISIONIYIO PACCTOSTHUE
MEXIY JIBYMSI TOUKaAMH.

Bapuanm 2. imeetcst MacCUB NPSIMOYTOJILHUKOB CO CTOPOHAMU MapaLIEIbHBIMU
ocsiM KoopauHaT. HanmcaTts GyHKINIO, YIIOPSITOYMBAIOIIYIO MACCUB B TIOPSIIKE
BO3paCTaHMs ILIOMAEeH OPSIMOYTOJIbHUKOB.
Bxonnsie mapameTps! GyHKIIHH:

® MacCHUB MPAMOYTOJbHUKOB,

® KOJIMYECTBO 3JIEMEHTOB B MAaCCHUBE.
BrixogHbie napameTpsl: -HET.
BrigaBaemoe 3HaueHME: -HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX

e TO4YKa (B BUJE CTPYKTYPbI) —1JI ONMCAHUS BEPIINH MPSIMOYTOJIbHUKA,

® MPSIMOYTOJIbHUK (B BUJE CTPYKTYPbI) C 3aITaHHBIMHU ITPOTUBOMOJIOKHBIMU

yrjlaMH (TOYKaMHu).

Pexomenoyemces nanucamo 0onoinumenvHo QyHKyuio, bl4UCTAIOULYI0 NA0OUAODL
NPSAMOY20NbHUKA.

Bapuanm 3. VImeercs MacCUB NMPSAMOYTOJIBHUKOB CO CTOPOHAMU TMapasuieibHbIMU
ocsiM KoopauHaT. HanmcaTts GyHKINIO, YIOPSIOYMBAIOIIYIO MACCUB 110 yOBIBAHUIO
UX IIEPUMETPOB.
Bxoansie mapameTpsl GyHKIIHH:

® MacCHUB MPAMOYTOJbHUKOB,

® KOJIMYECTBO DJIEMEHTOB B MAacCCHUBE,
BrixoiHbIe mapaMeTphl: -HET.
BrigaBaemoe 3HaueHME: HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX

® TOYKa (B BUJE CTPYKTYPbl) —1JI OMKUCAHUS BEPILIUH NMPSIMOYTOJIbHUKA,

® MPSIMOYTOJIbHUK (B BUJE CTPYKTYPbI) C 3aITaHHBIMHU ITPOTUBOMOJIOKHBIMHU

yrjlaMH (TOYKaMHu).

Pexomenoyemces nanucamo 0onoinumenvHo yHKyuro, 6bI4UCIAIOULYIO Nepumemp
NPSAMOY20NbHUKA

Bapuanm 4. Vimeetcsa maccuB okpyxHocteil. Hanucates ¢yHkImio,
YIOPSIOUMBAIOIIYI0 MACCHUB IO BO3PACTAHUIO PAJANYCOB OKPYKHOCTEH.
Bxonnble mapameTpsl pyHKINU:

® MAaCCHUB OKPYXHOCTEH,

® KOJMYECTBO AJIEMEHTOB B MAacCHUBE,



BrixoiHble mapaMeTpbl: -HET.
BrigaBaeMmoe 3HaueHHe: HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX
® TOuYKa (B BUJE CTPYKTYPbI) —Jisl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM IIEHTPOM (TOUYKOM) U PATUYCOM.

Bapuanm 5. VImeercs MaccuB BEKTOPOB Ha IIockocTu. Hamucates QyHKIHIO,
YIOPSII0YHBAIOIIYIO MACCUB 110 BO3PACTAHUIO IJIMH 3TUX BEKTOPOB.
Bxoansie napameTpsl GyHKIMH:

® MAacCHB BEKTOPOB,

® KOJIMYECTBO JIEMEHTOB B MACCHUBE,
BrixogHbie napameTpsl: -HET.
BrinaBaeMoe 3HaUEHHE: HET.
J{ns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:

e TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS Ha4YaJla U KOHLA BEKTOPa,

® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) ¥ KOHLIOM.

Pexomenoyemca nanucams 0ononHumenvHo QYHKYUIO, bIYUCTAIOWYIO ONUHY
gekmopa

Bapuanm 6. meetcs maccuB BEKTOPOB Ha mtockocTd. Hanmcars pyHkuuto,
YHOPSAI0YMBAIOLLY0 MAaCCUB 10 BO3PACTaHUIO yrila HaKJIoOHa BekTopa kK ocu OX.
BxonHble mapameTpsl pyHKIHU:

® MacCHB BEKTOPOB,

® KOJIMYECTBO 3JEMEHTOB B MAaCCHUBE,
BrixogHbie mapameTpsl: -HET.
BrinaBaemoe 3HaueHUE: HET.
Jlist pemienus ToM 3a1a4n BBECTH THIIBI JAHHBIX:

e TOYKa (B BUJAE CTPYKTYpbI) —1JI ONMCAHUS HadyaJla M KOHIIa BEKTOPA,

® BEKTOp (B BHJIE CTPYKTYPBI) C 3aJaHHBIM HA4YAJIOM (TOYKOM) ¥ KOHILIOM.

Pexomenodyemcsa nanucams 0ononHumenvHo QYyHKYUIO, 8bI4UCTAIOU)IO Y20l HAKIOHA
gekmopa

Pacuetno-rpaduueckas pabora Nod

Bapuanm 1. VImeeTrcs MacCUB OKpYXHOCTEM, pa3MellieHHbIN B (aitie. Hanucats
GYHKIHMIO, YIOPSIIOYMBAIOILYIO0 MACCUB B MOPSAJKE YAAICHHOCTH UX OT HEKOTOPOH
TOYKH HA IUIOCKOCTH, UCTIOJIb3Ysl aITOPUTMBI COPTHPOBKH CIIUSHUEM.
Bxonansie napameTpsl GyHKIMH:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (haitia
BrixogHbie napameTpsl: -HET.
BrinaBaemoe 3HaueHUE: -HET.
J{ns pemeHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:



® TOYKa (B BUAE CTPYKTYpPbI) —1JIsl OMKMCAHUS LIEHTPA OKPY’KHOCTH,

® OKPYKHOCTb (B BHJI€ CTPYKTYPBI) C 33JJaHHBIM LIEHTPOM (TOUKOI) U paInyCOM.
PexomeHnyercst HanucaTh JOMOMHUTEIBHO (DYHKIIMIO, BEIYMCIISIONIYIO PACCTOSHUE
MEXy IBYyMSI TOUKAMHU.

Bapuanm 2. meercs MacCUB NPSMOYTOJIBHUKOB CO CTOPOHAMMU MapaljieIbHBIMU
0CSIM KOOpJIMHAT, pa3MelIeHHbIN B ¢aine. Hanucars GpyHKINIO, yIOPSA0YMBAIOLIYIO
MacCHUB B OPSAKE BO3PACTAHUS IUIOIIAJAEH NPAMOYTOJbHUKOB, UCIOIb3YsI
AJITOPUTMBbI COPTUPOBKH CIUSTHUEM.
BxonHble napameTpsl pyHKIHU:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (ailna
BbIxogHbIe TapaMeTphl: -HET.
BrlgaBaemoe 3HaueHMeE: -HET.
Jlia penieHus 3Tol 3ajaud BBECTU TUIIbI JAHHbBIX:

e TOYKa (B BUE CTPYKTYpPBI) —JIsl OMUCAHUSI BEPUINH MPSMOYTOJbHUKA,

® TPSIMOYTOJBHHUK (B BHJI€ CTPYKTYPHI) C 3aJaHHBIMU TIPOTHUBOMOIO0XKHBIMU

yriaamu (TOYKamHu).

Pexomenoyemcs nanucamos 00noIHUMENbHO QYHKYUIO, LIYUCTAIOWYIO NIOWAOL
NPAMOY 20IbHUKA.

Bapuanm 3. Vmeercs maccuB psIMOYTOJIbHUKOB CO CTOPOHAMH MapalIeIbHBIMU
OCSIM KOOpJIMHAT, pa3MelIeHHbIN B ¢aine. Hanucars pyHKINIO, yIOPSA0YMBAIOLIYIO
MacCHB 10 YObIBaHUIO UX NIEPUMETPOB, UCIIOJIb3Ysl AITOPUTMbI COPTUPOBKHU
CIIUSIHUEM.
BxonHble napameTpsl pyHKIHU:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (ailna
BbIxogHbIEe TapaMeTphl: -HET.
BrinaBaemoe 3HaueHHE: HET.
Jliia penienus 3Toi 3ajau BBECTU TUIIbI JAHHbBIX:

e TOYKa (B BUJE CTPYKTYpPBI) —JIsl OMUCAHMSI BEPIUINH MPSMOYTOJIbHUKA,

® TPSIMOYTOJBHUK (B BHJI€ CTPYKTYPHI) C 3aJJaHHBIMU TIPOTHUBOIMOIOKHBIMU

yriaamu (TOYKamHu).

Pexomenoyemcs nanucams 0onoinumenbHo yHKYyuio, bluUCIAIOUYI0 NEPUMEMD
NPAMOY 20 IbHUKA

Bapuanm 4. VImeetrcs MacCUB OKpYXKHOCTEH, pa3MellieHHbIN B (aitsie. Hanucats
GYHKIHKIO, YIOPSIIOYMBAIOILYIO0 MACCHUB 110 BO3PACTAHUIO PAJIUNYCOB OKPY>KHOCTEH,
VCIIOJIB3YS AJITOPUTMBI COPTUPOBKH CIIHSIHUEM.
Bxoansie napamerpsl GyHKIMH:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (haitia
BrixogHbie mapameTpsl: -HET.



BrinaBaeMoe 3HaUEHHE: HET.
JIns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
® TOuYKa (B BUJE CTPYKTYPbI) —JIsl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPY>KHOCTbH (B BUJIE€ CTPYKTYPbI) C 3aJJaHHBIM IIEHTPOM (TOUKON) U paInyCOM.

Bapuanm 5. VImeeTrcs MacCUB BEKTOPOB Ha IJIOCKOCTH, pPa3MEIICHHBIN B (aiiiie.
Hanucate QyHKIMIO, YIOPSA0YMBAIOIIYIO MACCUB 10 BO3PACTAHUIO ITTUH 3THX
BEKTOPOB, HCIOJIb3Y$ aJITOPUTMbI COPTUPOBKHU CIMSTHUEM.
Bxoansie napameTpsl GyHKIMH:
® UM BXOAHOTO haiina
® UMs BBIXOJIHOTO (haiina
BrixogHbie napameTpsl: -HET.
BrinaBaeMoe 3HaUEHHE: HET.
J{ns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
e TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS Ha4YaJla U KOHLA BEKTOPa,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) ¥ KOHLIOM.

Pexomenoyemca nanucams dononnumenvHo QyHKYuIo, 8bI4UCIAIOUYIO ONIUHY
gekmopa

Bapuanm 6. VImeetcs MacCUB BEKTOPOB Ha IJIOCKOCTH, pa3MEIICHHBIN B (aitiie.
Hanucatp QyHKIMIO, yIOPSA0UMBAIOIIYIO MACCUB IO BO3PACTAHUIO YIJIa HAKJIOHA
BeKTOpa K ocu OX, UCMOJB3Ysl AITOPUTMbI COPTUPOBKU CIUSTHUEM.
Bxoansie napamerpbl GyHKIMH:
® UM BXOAHOTO haiina
® UM BBIXOJHOTO (haitia
BrixogHbie mapameTpsl: -HET.
BrinaBaeMoe 3HaUEHHE: HET.
J{ns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
® TOYKa (B BUAE CTPYKTYpbI) —IJIsl OTIMCAHMS Hayalla U KOHIAa BEKTOPa,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) 1 KOHLIOM.

Pexomenodyemca nanucams 0ononHumenvHo QYyHKYUIO, 8bIYUCTAIOU)IO Y20l HAKIOHA
gekmopa

PacueTtHo-rpaduueckas padora Ne5

Bapuanum 1. imeetcs rpad, BepIIMHAMEU KOTOPOTO SIBIISIIOTCSI OKPY>KHOCTH.
Hanucate QyHKIMIO, OIpEesIonyto OKPYKHOCTb B Tpade, HaXOIAIyoCs Ha
PACCTOSTHUU 33JJaHHOM BEJIMYMHBI.
Bxoansie napamerpsl GyHKIMH:

® TOYKa Ha MJIOCKOCTH,

* Tpag,

e PaccrosiHue 0 HICKOMOTO 3JIEMEHTa



BrixoiHble mapaMeTpbl: -HET.
BrigaBaeMoe 3HaueHME: -UCKOMAs BEpILIMHA
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX
® TOuYKa (B BUJE CTPYKTYPbI) —Jisl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM IIEHTPOM (TOUYKOM) U PATUYCOM.
PexoMenyeTcs HanmucaTh JOMOJIHUTENBHO (QYHKIIHIO, BBIYUCIISIONIYIO PACCTOSHUE
MEXY IByMSI TOUKaMH.

Bapuanm 2. meetcs rpad, BEpIIMHAMEU KOTOPOTO SBISIOTCS MPSIMOYTOJIBHUKH CO
CTOPOHAMU MapaJUIETFHBIMU OCSIM KoopauHaT. Hammcates QyHKIHIO,
OTIPEIETISIONTY IO TIEPBBIN MPSIMOYTOIBHUK C 33JIAaHHOH TUTOIIAIBIO.
Bxonnbie mapameTpsl GyHKIIHH:

o rpad,

® JCKOMas TUIOIIATb.
BrIxogHbIe mapaMeTphl: -HET.
BrigaBaemoe 3HaueHHe: -UCKOMasi BEPIIMHA
Jlyis penienus 3Tol 3aa4 BBECTH TUIIBI JAHHBIX:

e TOYKa (B BUIE CTPYKTYPHI) —IJIsi OMIMCAHUS BEPIIMH MPSIMOYTOIBHUKA,

® TIPSIMOYTOJBHUK (B BUJE CTPYKTYPHI) C 3aJAHHBIMHU MPOTHBOIIOJIOKHBIMHU

yrjlaMH (TOYKaMHu).

Pexomenoyemcs nanucamo 00noIHUMENbHO PYHKYUIO, BLIYUCTAIOU)IO NIOWAOb
NPAMOY20IbHUKA.

Bapuanm 3. Nmeetcs rpad, BeplumHaMu KOTOPOT'O SIBJISIOTCS IPSIMOYTOJIBHUKH CO
CTOPOHAaMH NapajuleIbHBIMU OCSIM KoopauHat. Hanucates QyHKIuIO,
OIPEAEIISAIONLYIO IEPBbII NPSAMOYTOJBHUK C 33JaHHBIM EPUMETPOM.
Bxonnblie mapameTpsl pyHKINU:

e rpad

® [EpUMETP UCKOMOTO MPSMOYTOJbHUKA
BbIxogHble TapaMeTphl: -HET.
BrigaBaemoe 3HaueHMe: -uCKOMasi BEpILIMHA
Jlia penienus 3Toi 3ajau BBECTU TUIIbI JAHHbBIX:

® TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS BEPIIMH NPAMOYTOJIbHUKA,

® [PSIMOYTOJBbHUK (B BUJI€ CTPYKTYPHI) € 3aJaHHBIMU TPOTHUBOIIOIOKHBIMU

yriaamMu (TOYKamHu).

Pexomenoyemcs nanucamo 00NOIHUMENLHO YYHKYUIO, BLIYUCTAIOUYIO NEpUMEmp
NPAMOY 20 IbHUKA

Bapuanm 4. Vimeetcs rpad, BeplinHaMU KOTOPOTO SIBJISFOTCS OKPYKHOCTH.
Hamucates GyHKITHIO, ONIPEESIONIYIO0 MEPBYIO OKPYKHOCTD C 33IaHHOM IUIOMIAIBIO.
Bxonnbie mapaMmeTpbl GyHKIUU:

e rpad

® IUIONIAJb UICKOMOW OKPY>KHOCTH
BrixogHbie mapameTpsl: -HET.



BrinaBaeMoe 3HaueHME: -UCKOMasi BEpLIMHA
JIns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
® TOuYKa (B BUJE CTPYKTYPbI) —JIsl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPY>KHOCTbH (B BUJIE€ CTPYKTYPbI) C 3aJJaHHBIM IIEHTPOM (TOUKON) U paInyCOM.

Bapuanm 5. meetcs rpad, BeplInHaMU KOTOPOT'O SIBJISIOTCS BEKTOPA Ha
iockocTy. HamucaTte pyHKIMIO, ONpeIessOIy 0 IEPBBIA BEKTOP € 3aJaHHOU
JIJINHOM.
BxonHble napameTpsl pyHKIHU:
e rpad
® JUIMHA UCKOMOTO BEKTOPA
BrIXomHbBIE TapaMETPBI: -HET.
BriiaBaemoe 3Ha4eHHE: -UCKOMasi BEPILIMHA
Jlist pemienust ToM 3a1a4y BBECTH THIIBI JAHHBIX:
e TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS Ha4YaJla U KOHLA BEKTOPa,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) ¥ KOHLIOM.

Pexomenoyemca nanucams dononnumenvHo QyHKYuIo, 8bI4UCIAIOUYIO ONIUHY
gekmopa

Bapuanm 6. Imeetcs rpad, BeplimHaMu KOTOPOT'O SIBJISIOTCS BEKTOPA Ha
iockocTy. HamucaTte pyHKIMIO, ONIPENEsIONIy 0 IEPBBIM BEKTOP C 3a1aHHBIM
yTJI0OM HakJIoHa K ocu OX.
BxonHble napameTpsl pyHKIHU:
e rpad
® yroJ HaKJOHAa HCKOMOI'O BEKTOpa
BrixogHbie mapameTpsl: -HET.
BriiaBaemoe 3HaUeHHE: -UCKOMasi BEPILIMHA
Jlist pemenus ToM 3a1a4n BBECTH THIIBI JAHHBIX:
e TOYKa (B BUJAE CTPYKTYpbI) —1JI ONMCAHUS HayaJla U KOHIIa BEKTOPA,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) 1 KOHLIOM.

Pexomenodyemca nanucams 0ononHumenvHo QYyHKYUIO, 8bIYUCTAIOU)IO Y20l HAKIOHA
gekmopa

Kpurepuu onenku:



KomnuectBo 0aioB

/1 MunnMaiabHoe | MakcuMajbHOE

1 PIP 1 1 5

2 PI'P 2 10 16

3 PIP3 10 16

4 PI'P 4 5 9

5 PIP 5 10 14
Htoro 36 60




MunucTtepcTBo o0pa3oBaHus u Hayku Poccuiickoit denepanuu
HwxHekamMCcKkuii XUMUKO-TEXHOJIOTUYECKUA HHCTUTYT ((prrai) heaepaibHOTO
roCyAapCTBEHHOTO OIOJI)KETHOTO 00Pa30BATEIBLHOTO YUPEKACHUS
BBICIIETO 0OOpPa30BaHHUS
«Ka3aHCKu HallMOHAIBHBIN UCCIEA0BATENBCKUN TEXHOJIOTHYECKAN YHUBEPCUTET

Hanpasnenue mnoaroroBku 09.03.01 MudopmaTuka v BEIYUCIUTEIbHAS
TEXHHUKA

KommuiekT 3aganuii KOHTPOJIbHOM padoThI (3a04Has (popma)
no aucuuiuinHe CTPYKTYPBI U aITOPUTMbIL KOMOBIOTEPHON 00PaOOTKH JIaHHBIX

3ananue Nel
Kaosicoyro u3z npedcmagieHHbIX HUMCE 3a0ay 6bINOJTHUMb UCHOJIb3YA
® nepebop c éo3epamom;
e nepebop c bapvepom;
® OunapHslil NOUCK;
Ilymem uucnennplx IKcnepumennmos npou3eecmu cCPaA6HUmMeIbHblil AHATU3
8DEMEHHOU MPYOOEMKOCIU KAHCO020 AN20PUMMA

Bapuanm 1. Vimeetcst maccuB okpykHOCTeH. HamucaTts GyHKINIO, OTIPEACIISIONIYIO
MIEPBYIO OKPY’KHOCTh B MAaCCHUBE, HAXOIALIYIOCS Ha PACCTOSIHUU 3aJaHHOMN
BEJINYMHBL.
Bxonnsie napamerpsl GyHKIMH:
® TOYKa Ha IUNIOCKOCTH,
® MacCHB OKPYKHOCTEW,
® KOJIMYECTBO JIEMEHTOB B MACCHUBE.
e PaccrosiHHe 10 ICKOMOTO 3JIEMEHTA
BrixogHble mapameTpsl: -HET.
BrinaBaeMoe 3HaUEHHUE: ~-HOMEP UCKOMOTO 3JIEMEHTA
JIns pemieHust 3Toi 3a/1auv BBECTU THUIIbI JAHHBIX:
® TOuYKa (B BUJE CTPYKTYPbI) —Jisl ONMKMCAHUS LIEHTPA OKPYKHOCTH,
® OKPY>KHOCTbH (B BUJI€ CTPYKTYPbI) C 3aJJaHHBIM IIEHTPOM (TOUKON) U paJInyCOM.
Pexomenayercs HanucaTh JOMOJHUTENBHO (DYHKIINIO, BHIYUCIISIONIYIO PACCTOSTHUE
MEXKy IBYMSI TOUKAMH.

Bapuanm 2. Vimeetcst MacCUB IPSIMOYTOJIbBHUKOB CO CTOPOHAMU MapaslieTbHBIMU
ocsiM KoopauHaT. HanucaTte GyHKIKIO, ONIPEACIIAIONIYIO EPBbIN MPSIMOYTOJIbHUK C
3aIaHHOM TUTOLLAIBIO.
Bxonnbie mapameTpsl GyHKIIHH:

® MAacCHUB NPSIMOYTOJIbLHUKOB,

® KOJHUYECTBO JIEMEHTOB B MAaCCHUBE.
BrixoiHbIe TapaMeTphl: -HET.



BrigaBaemoe 3HaueHHE: ~-HOMEP UCKOMOTO JJIEMEHTa
Jlyis penienus 3Tol 3aja4 BBECTH TUIIBI JAHHBIX:
e TOYKa (B BUIE CTPYKTYPHI) —IJIsI OTIMCAHUS BEPIIMH MPSIMOYTOIBHUKA,
® TIPSIMOYTOJIEHUK (B BUJE CTPYKTYPHI) C 3aJAHHBIMHU MPOTHBOIIOJIOKHBIMHU
yrjlaMH (TOYKaMHu).
Pexomenoyemcs nanucamo 00noIHUMENbHO PYHKYUIO, BLIYUCTAIOU)IO NIOWAOb
NPAMOY20IbHUKA.

Bapuanm 3. VImeetcst MacCUB PSIMOYTOJIbHUKOB CO CTOPOHAMU TApAJIICIbHBIMU
ocsiM koopauHat. HammrcaTte QyHKITNIO, ONIPEesSIONIYI0 IEPBbIN MPSAMOYTOJIBHUK C
3aJJaHHBIM IEPUMETPOM.
Bxonnbie mapameTpsl GyHKIIHH:

® MAacCuB NPSIMOYTOJIBHUKOB,

® KOJIMYECTBO DJIEMEHTOB B MacCHUBE,

® TIEPUMETP UCKOMOTO MPSIMOYTOJIbHUKA
BrixogHbie napameTpsl: -HET.
BrigaBaeMoe 3HaueHHE: ~-HOMEP HCKOMOTO DJIEMEHTA
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX

e TO4YKa (B BUJE CTPYKTYPbI) —1JI ONMCAHUS BEPIINH MPSIMOYTOJIbHUKA,

® MPSIMOYTOJIbHUK (B BUJE CTPYKTYPbI) C 3aITaHHBIMHU ITPOTUBOMOJIOKHBIMU

yrjlaMH (TOYKaMHu).

Pexomenoyemces nanucamo 0onoinumenvHo GyHKyuro, 6bI4UCIAIOUYIO Nepumemp
NPSAMOY20NbHUKA

Bapuanm 4. Vimeetcst maccuB okpykHOCTel. Hamucats QyHKIHIO, OTIPEEIISIIONTYTO
MIEPBYIO OKPYKHOCTH € 3aJJaHHOM IIOIIA/BIO.
Bxoansie mapameTps! GyHKIIHH:
® MacCHUB OKPY>KHOCTEH,
® KOJIMYECTBO DJIEMEHTOB B MacCHUBE,
® IUIONIAJb UICKOMOW OKPY>KHOCTH
BrixogHbie mapameTpsl: -HET.
BrigaBaeMoe 3HaueHHE: -HOMEP HCKOMOTO DJIEMEHTA
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JJAHHBIX
e TOuYKa (B BUJE CTPYKTYPbI) —1JIsl ONUCAHUS IIEHTPA OKPYKHOCTH,
® OKpPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM LIEHTPOM (TOUYKOMH) U PaNYCOM.

Bapuanm 5. VImeercs MaccuB BEKTOPOB Ha IiockocTu. Hamucates QyHKIHIO,
ONPENEIISIONIYIO IIEPBBIA BEKTOP C 3aJaHHOU JJIMHOM.
Bxoansie mapameTpsl GyHKIIHH:
® MAacCHB BEKTOPOB,
® KOJIMYECTBO JIEMEHTOB B MACCHUBE,
® J[JIMHA UCKOMOTO BEKTOpa
BrixogHble mapameTpsl: -HET.
BrinaBaemoe 3Ha4eHHUE: -HOMEP UCKOMOTO 3JIEMEHTA



Jlyis penienus 3Tol 3aja4 BBECTH TUIIBI JAHHBIX:
e TOYKa (B BUJE CTPYKTYPBI) —IJIsl OTIMCAHKS Hadajia M KOHIAa BEKTOPa,
® BEKTOp (B BUJIE CTPYKTYPHI) C 3aJaHHBIM HAa4ajIoM (TOYKOW) U KOHIIOM.

Pexomenoyemcsa nanucamv 00nOIHUMENbHO QYHKYUIO, BLIYUCTAIOUYIO OTIUHY
gexmopa

Bapuanm 6. Imeetcst MmaccuB BEKTOPOB Ha miockocTu. Hanucates GyHKIHIO,
OMPEEIAIONIYI0 IEPBBIM BEKTOP € 3a/IaHHBIM YTJIOM HakjioHa K ocu OX.
Bxoanble napameTpbl QyHKIIHH:

® MacCHB BEKTOPOB,

® KOJMYECTBO 3JIEMEHTOB B MaCCHUBE,

® yroJ HAKJIOHA HCKOMOI'O BEKTOpa
BbIxo/iHbIE TapaMeTphl: -HET.
BriaBaemoe 3HaueHue: ~-HOMEpP HCKOMOTO JI€MEHTA
JIns penienust 3Tor 3aa41 BBECTHU THUIIbI JAHHBIX

e TOYKa (B BUJE CTPYKTYPbI) —IJIsl OTIMCAHKS Hadajla M KOHIAa BEKTOPa,

® BEKTOp (B BUJIE CTPYKTYPHI) C 3aJaHHBIM HAa4ajIoM (TOYKOW) U KOHIIOM.

Pexomenoyemcsa nanucamv 00NOIHUMENbHO QYHKYUIO, BLIYUCTAIOUYIO Y20l HAKIIOHA
gekmopa
3amanne Ne2

[IporpamMmMHO peanu3oBaTh aJrOpUTMBbI MOMCKa 00pa3a B TEKCTE:

® IPAMOU MOUCK;

e airoput™m Knyra, Mopuca, [Iparra;

e anroput™m boyepa-Mypa
[IyTeM YMCIEHHBIX YKCIIEPUMEHTOB ITPOU3BECTH aHAJIU3 BPEMEHHOM CII0KHOCTH
ATUX AJITOPUTMOB.

3ananue Ne3

Kasicoyro u3z npedcmagieHHbIX HUMCE 3a0ay 6bINOJIHUMb UCHOJIb3YA

®  COpMUPOBKY NPAMBIM GKIIOUEHUEM;

®  COPMUPOBKY NPAMBIM 6bLOOPOM;

® COpMUPOBKY NPAMBIM 0OMEHOM;

® ObiCcmpYI0 COPMUPOEBKY.
Ilymem uucnennplx IKcnepumennmos npou3eecmu CPaAeHUmMeIbHblil AHATU3
8PEMEHHOU MPYOOEMKOCIU KAHCO020 AN20PUMMA

Bapuanm 1. Vimeetrcsa maccuB okpyxHocTeid. Hamucats dyHkIHIO,
YIOPSIAOUHBAIOIIYIO MACCUB B MOPAJIKE YIAICHHOCTH UX OT HEKOTOPOM TOUKH Ha
IJIOCKOCTH.
Bxoanbie napameTpbl QyHKIIHH:

® TOYKAa HA IUNIOCKOCTH,

® MAaCCHUB OKPYXXHOCTEH,



® KOJIMYECTBO 3JIEMEHTOB B MAaCCHUBE.
BrixogHbie mapameTpsl: -HET.
BrigaBaemoe 3HaueHME: -HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX
e TOYKa (B BUJE CTPYKTYPbI) —1JIsl ONUCAHUS IIEHTPA OKPYKHOCTH,
® OKPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM IIEHTPOM (TOUYKOM) U PAJTNYCOM.
PexoMeHyeTcss HanmucaTh JOTIOJHUTENIBHO (PYHKIIUIO, BEIYUCIISIONIYIO PACCTOSTHUE
MEXIY JIBYMSI TOUKaAMH.

Bapuanm 2. imeetcst MacCUB NPSIMOYTOJILHUKOB CO CTOPOHAMU MapaLIEIbHBIMU
ocsiM KoopauHaT. HanmcaTts GyHKINIO, YIIOPSITOYMBAIOIIYIO MACCUB B TIOPSIIKE
BO3paCTaHMs ILIOMAEeH OPSIMOYTOJIbHUKOB.
Bxonnsie mapameTps! GyHKIIHH:

® MacCHUB MPAMOYTOJbHUKOB,

® KOJIMYECTBO 3JIEMEHTOB B MAaCCHUBE.
BrixogHbie napameTpsl: -HET.
BrigaBaemoe 3HaueHME: -HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX

e TO4YKa (B BUJE CTPYKTYPbI) —1JI ONMCAHUS BEPIINH MPSIMOYTOJIbHUKA,

® MPSIMOYTOJIbHUK (B BUJE CTPYKTYPbI) C 3aITaHHBIMHU ITPOTUBOMOJIOKHBIMU

yrjlaMH (TOYKaMHu).

Pexomenoyemces nanucamo 0onoinumenvHo QyHKyuio, bl4UCTAIOULYI0 NA0OUAODL
NPSAMOY20NbHUKA.

Bapuanm 3. VImeercs MacCUB NMPSAMOYTOJIBHUKOB CO CTOPOHAMU TMapasuieibHbIMU
ocsiM KoopauHaT. HanmcaTts GyHKINIO, YIOPSIOYMBAIOIIYIO MACCUB 110 yOBIBAHUIO
UX IIEPUMETPOB.
Bxoansie mapameTpsl GyHKIIHH:

® MacCHUB MPAMOYTOJbHUKOB,

® KOJIMYECTBO DJIEMEHTOB B MAacCCHUBE,
BrixoiHbIe mapaMeTphl: -HET.
BrigaBaemoe 3HaueHME: HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX

® TOYKa (B BUJE CTPYKTYPbl) —1JI OMKUCAHUS BEPILIUH NMPSIMOYTOJIbHUKA,

® MPSIMOYTOJIbHUK (B BUJE CTPYKTYPbI) C 3aITaHHBIMHU ITPOTUBOMOJIOKHBIMHU

yrjlaMH (TOYKaMHu).

Pexomenoyemces nanucamo 0onoinumenvHo yHKyuro, 6bI4UCIAIOULYIO Nepumemp
NPSAMOY20NbHUKA

Bapuanm 4. Vimeetcsa maccuB okpyxHocteil. Hanucates ¢yHkImio,
YIOPSIOUMBAIOIIYI0 MACCHUB IO BO3PACTAHUIO PAJANYCOB OKPYKHOCTEH.
Bxonnble mapameTpsl pyHKINU:

® MAaCCHUB OKPYXHOCTEH,

® KOJMYECTBO AJIEMEHTOB B MAacCHUBE,



BrixoiHble mapaMeTpbl: -HET.
BrigaBaeMmoe 3HaueHHe: HET.
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX
® TOuYKa (B BUJE CTPYKTYPbI) —Jisl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM IIEHTPOM (TOUYKOM) U PATUYCOM.

Bapuanm 5. VImeercs MaccuB BEKTOPOB Ha IIockocTu. Hamucates QyHKIHIO,
YIOPSII0YHBAIOIIYIO MACCUB 110 BO3PACTAHUIO IJIMH 3TUX BEKTOPOB.
Bxoansie napameTpsl GyHKIMH:

® MAacCHB BEKTOPOB,

® KOJIMYECTBO JIEMEHTOB B MACCHUBE,
BrixogHbie napameTpsl: -HET.
BrinaBaeMoe 3HaUEHHE: HET.
J{ns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:

e TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS Ha4YaJla U KOHLA BEKTOPa,

® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) ¥ KOHLIOM.

Pexomenoyemca nanucams 0ononHumenvHo QYHKYUIO, bIYUCTAIOWYIO ONUHY
gekmopa

Bapuanm 6. meetcs maccuB BEKTOPOB Ha mtockocTd. Hanmcars pyHkuuto,
YHOPSAI0YMBAIOLLY0 MAaCCUB 10 BO3PACTaHUIO yrila HaKJIoOHa BekTopa kK ocu OX.
BxonHble mapameTpsl pyHKIHU:

® MacCHB BEKTOPOB,

® KOJIMYECTBO 3JEMEHTOB B MAaCCHUBE,
BrixogHbie mapameTpsl: -HET.
BrinaBaemoe 3HaueHUE: HET.
Jlist pemienus ToM 3a1a4n BBECTH THIIBI JAHHBIX:

e TOYKa (B BUJAE CTPYKTYpbI) —1JI ONMCAHUS HadyaJla M KOHIIa BEKTOPA,

® BEKTOp (B BHJIE CTPYKTYPBI) C 3aJaHHBIM HA4YAJIOM (TOYKOM) ¥ KOHILIOM.

Pexomenodyemcsa nanucams 0ononHumenvHo QYyHKYUIO, 8bI4UCTAIOU)IO Y20l HAKIOHA
gekmopa

3ananue No4

Bapuanm 1. VImeeTrcs MacCUB OKpYXHOCTEM, pa3MellieHHbIN B (aitie. Hanucats
GYHKIHMIO, YIOPSIIOYMBAIOILYIO0 MACCUB B MOPSAJKE YAAICHHOCTH UX OT HEKOTOPOH
TOYKH HA IUIOCKOCTH, UCTIOJIb3Ysl aITOPUTMBI COPTHPOBKH CIIUSHUEM.
Bxonansie napameTpsl GyHKIMH:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (haitia
BrixogHbie napameTpsl: -HET.
BrinaBaemoe 3HaueHUE: -HET.
J{ns pemeHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:



® TOYKa (B BUAE CTPYKTYpPbI) —1JIsl OMKMCAHUS LIEHTPA OKPY’KHOCTH,

® OKPYKHOCTb (B BHJI€ CTPYKTYPBI) C 33JJaHHBIM LIEHTPOM (TOUKOI) U paInyCOM.
PexomeHnyercst HanucaTh JOMOMHUTEIBHO (DYHKIIMIO, BEIYMCIISIONIYIO PACCTOSHUE
MEXy IBYyMSI TOUKAMHU.

Bapuanm 2. meercs MacCUB NPSMOYTOJIBHUKOB CO CTOPOHAMMU MapaljieIbHBIMU
0CSIM KOOpJIMHAT, pa3MelIeHHbIN B ¢aine. Hanucars GpyHKINIO, yIOPSA0YMBAIOLIYIO
MacCHUB B OPSAKE BO3PACTAHUS IUIOIIAJAEH NPAMOYTOJbHUKOB, UCIOIb3YsI
AJITOPUTMBbI COPTUPOBKH CIUSTHUEM.
BxonHble napameTpsl pyHKIHU:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (ailna
BbIxogHbIe TapaMeTphl: -HET.
BrlgaBaemoe 3HaueHMeE: -HET.
Jlia penieHus 3Tol 3ajaud BBECTU TUIIbI JAHHbBIX:

e TOYKa (B BUE CTPYKTYpPBI) —JIsl OMUCAHUSI BEPUINH MPSMOYTOJbHUKA,

® TPSIMOYTOJBHHUK (B BHJI€ CTPYKTYPHI) C 3aJaHHBIMU TIPOTHUBOMOIO0XKHBIMU

yriaamu (TOYKamHu).

Pexomenoyemcs nanucamos 00noIHUMENbHO QYHKYUIO, LIYUCTAIOWYIO NIOWAOL
NPAMOY 20IbHUKA.

Bapuanm 3. Vmeercs maccuB psIMOYTOJIbHUKOB CO CTOPOHAMH MapalIeIbHBIMU
OCSIM KOOpJIMHAT, pa3MelIeHHbIN B ¢aine. Hanucars pyHKINIO, yIOPSA0YMBAIOLIYIO
MacCHB 10 YObIBaHUIO UX NIEPUMETPOB, UCIIOJIb3Ysl AITOPUTMbI COPTUPOBKHU
CIIUSIHUEM.
BxonHble napameTpsl pyHKIHU:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (ailna
BbIxogHbIEe TapaMeTphl: -HET.
BrinaBaemoe 3HaueHHE: HET.
Jliia penienus 3Toi 3ajau BBECTU TUIIbI JAHHbBIX:

e TOYKa (B BUJE CTPYKTYpPBI) —JIsl OMUCAHMSI BEPIUINH MPSMOYTOJIbHUKA,

® TPSIMOYTOJBHUK (B BHJI€ CTPYKTYPHI) C 3aJJaHHBIMU TIPOTHUBOIMOIOKHBIMU

yriaamu (TOYKamHu).

Pexomenoyemcs nanucams 0onoinumenbHo yHKYyuio, bluUCIAIOUYI0 NEPUMEMD
NPAMOY 20 IbHUKA

Bapuanm 4. VImeetrcs MacCUB OKpYXKHOCTEH, pa3MellieHHbIN B (aitsie. Hanucats
GYHKIHKIO, YIOPSIIOYMBAIOILYIO0 MACCHUB 110 BO3PACTAHUIO PAJIUNYCOB OKPY>KHOCTEH,
VCIIOJIB3YS AJITOPUTMBI COPTUPOBKH CIIHSIHUEM.
Bxoansie napamerpsl GyHKIMH:

® UM BXOAHOTO haiina

® UM BBIXOJHOTO (haitia
BrixogHbie mapameTpsl: -HET.



BrinaBaeMoe 3HaUEHHE: HET.
JIns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
® TOuYKa (B BUJE CTPYKTYPbI) —JIsl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPY>KHOCTbH (B BUJIE€ CTPYKTYPbI) C 3aJJaHHBIM IIEHTPOM (TOUKON) U paInyCOM.

Bapuanm 5. VImeeTrcs MacCUB BEKTOPOB Ha IJIOCKOCTH, pPa3MEIICHHBIN B (aiiiie.
Hanucate QyHKIMIO, YIOPSA0YMBAIOIIYIO MACCUB 10 BO3PACTAHUIO ITTUH 3THX
BEKTOPOB, HCIOJIb3Y$ aJITOPUTMbI COPTUPOBKHU CIMSTHUEM.
Bxoansie napameTpsl GyHKIMH:
® UM BXOAHOTO haiina
® UMs BBIXOJIHOTO (haiina
BrixogHbie napameTpsl: -HET.
BrinaBaeMoe 3HaUEHHE: HET.
J{ns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
e TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS Ha4YaJla U KOHLA BEKTOPa,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) ¥ KOHLIOM.

Pexomenoyemca nanucams dononnumenvHo QyHKYuIo, 8bI4UCIAIOUYIO ONIUHY
gekmopa

Bapuanm 6. VImeetcs MacCUB BEKTOPOB Ha IJIOCKOCTH, pa3MEIICHHBIN B (aitiie.
Hanucatp QyHKIMIO, yIOPSA0UMBAIOIIYIO MACCUB IO BO3PACTAHUIO YIJIa HAKJIOHA
BeKTOpa K ocu OX, UCMOJB3Ysl AITOPUTMbI COPTUPOBKU CIUSTHUEM.
Bxoansie napamerpbl GyHKIMH:
® UM BXOAHOTO haiina
® UM BBIXOJHOTO (haitia
BrixogHbie mapameTpsl: -HET.
BrinaBaeMoe 3HaUEHHE: HET.
J{ns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
® TOYKa (B BUAE CTPYKTYpbI) —IJIsl OTIMCAHMS Hayalla U KOHIAa BEKTOPa,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) 1 KOHLIOM.

Pexomenodyemca nanucams 0ononHumenvHo QYyHKYUIO, 8bIYUCTAIOU)IO Y20l HAKIOHA
gekmopa

3amanue Neo5

Bapuanum 1. imeetcs rpad, BepIIMHAMEU KOTOPOTO SIBIISIIOTCSI OKPY>KHOCTH.
Hanucate QyHKIMIO, OIpEesIonyto OKPYKHOCTb B Tpade, HaXOIAIyoCs Ha
PACCTOSTHUU 33JJaHHOM BEJIMYMHBI.
Bxoansie napamerpsl GyHKIMH:

® TOYKa Ha MJIOCKOCTH,

* Tpag,

e PaccrosiHue 0 HICKOMOTO 3JIEMEHTa



BrixoiHble mapaMeTpbl: -HET.
BrigaBaeMoe 3HaueHME: -UCKOMAs BEpILIMHA
JIns penienust 3Tor 3aa41 BBECTH THUIIbI JAHHBIX
® TOuYKa (B BUJE CTPYKTYPbI) —Jisl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPYXHOCTb (B BUJIE CTPYKTYPHI) C 3aJJaHHBIM IIEHTPOM (TOUYKOM) U PATUYCOM.
PexoMenyeTcs HanmucaTh JOMOJIHUTENBHO (QYHKIIHIO, BBIYUCIISIONIYIO PACCTOSHUE
MEXY IByMSI TOUKaMH.

Bapuanm 2. meetcs rpad, BEpIIMHAMEU KOTOPOTO SBISIOTCS MPSIMOYTOJIBHUKH CO
CTOPOHAMU MapaJUIETFHBIMU OCSIM KoopauHaT. Hammcates QyHKIHIO,
OTIPEIETISIONTY IO TIEPBBIN MPSIMOYTOIBHUK C 33JIAaHHOH TUTOIIAIBIO.
Bxonnbie mapameTpsl GyHKIIHH:

o rpad,

® JCKOMas TUIOIIATb.
BrIxogHbIe mapaMeTphl: -HET.
BrigaBaemoe 3HaueHHe: -UCKOMasi BEPIIMHA
Jlyis penienus 3Tol 3aa4 BBECTH TUIIBI JAHHBIX:

e TOYKa (B BUIE CTPYKTYPHI) —IJIsi OMIMCAHUS BEPIIMH MPSIMOYTOIBHUKA,

® TIPSIMOYTOJBHUK (B BUJE CTPYKTYPHI) C 3aJAHHBIMHU MPOTHBOIIOJIOKHBIMHU

yrjlaMH (TOYKaMHu).

Pexomenoyemcs nanucamo 00noIHUMENbHO PYHKYUIO, BLIYUCTAIOU)IO NIOWAOb
NPAMOY20IbHUKA.

Bapuanm 3. Nmeetcs rpad, BeplumHaMu KOTOPOT'O SIBJISIOTCS IPSIMOYTOJIBHUKH CO
CTOPOHAaMH NapajuleIbHBIMU OCSIM KoopauHat. Hanucates QyHKIuIO,
OIPEAEIISAIONLYIO IEPBbII NPSAMOYTOJBHUK C 33JaHHBIM EPUMETPOM.
Bxonnblie mapameTpsl pyHKINU:

e rpad

® [EpUMETP UCKOMOTO MPSMOYTOJbHUKA
BbIxogHble TapaMeTphl: -HET.
BrigaBaemoe 3HaueHMe: -uCKOMasi BEpILIMHA
Jlia penienus 3Toi 3ajau BBECTU TUIIbI JAHHbBIX:

® TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS BEPIIMH NPAMOYTOJIbHUKA,

® [PSIMOYTOJBbHUK (B BUJI€ CTPYKTYPHI) € 3aJaHHBIMU TPOTHUBOIIOIOKHBIMU

yriaamMu (TOYKamHu).

Pexomenoyemcs nanucamo 00NOIHUMENLHO YYHKYUIO, BLIYUCTAIOUYIO NEpUMEmp
NPAMOY 20 IbHUKA

Bapuanm 4. Vimeetcs rpad, BeplinHaMU KOTOPOTO SIBJISFOTCS OKPYKHOCTH.
Hamucates GyHKITHIO, ONIPEESIONIYIO0 MEPBYIO OKPYKHOCTD C 33IaHHOM IUIOMIAIBIO.
Bxonnbie mapaMmeTpbl GyHKIUU:

e rpad

® IUIONIAJb UICKOMOW OKPY>KHOCTH
BrixogHbie mapameTpsl: -HET.



BrinaBaeMoe 3HaueHME: -UCKOMasi BEpLIMHA
JIns pemieHust 3Toi 3a/1a4yv BBECTU THUIIbI JAHHBIX:
® TOuYKa (B BUJE CTPYKTYPbI) —JIsl ONKUCAHUS LIEHTPA OKPYKHOCTH,
® OKPY>KHOCTbH (B BUJIE€ CTPYKTYPbI) C 3aJJaHHBIM IIEHTPOM (TOUKON) U paInyCOM.

Bapuanm 5. meetcs rpad, BeplInHaMU KOTOPOT'O SIBJISIOTCS BEKTOPA Ha
iockocTy. HamucaTte pyHKIMIO, ONpeIessOIy 0 IEPBBIA BEKTOP € 3aJaHHOU
JIJINHOM.
BxonHble napameTpsl pyHKIHU:
e rpad
® JUIMHA UCKOMOTO BEKTOPA
BrIXomHbBIE TapaMETPBI: -HET.
BriiaBaemoe 3Ha4eHHE: -UCKOMasi BEPILIMHA
Jlist pemienust ToM 3a1a4y BBECTH THIIBI JAHHBIX:
e TOYKa (B BUAE CTPYKTYpPbI) —1JIs1 ONMCAHUS Ha4YaJla U KOHLA BEKTOPa,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) ¥ KOHLIOM.

Pexomenoyemca nanucams dononnumenvHo QyHKYuIo, 8bI4UCIAIOUYIO ONIUHY
gekmopa

Bapuanm 6. Imeetcs rpad, BeplimHaMu KOTOPOT'O SIBJISIOTCS BEKTOPA Ha
iockocTy. HamucaTte pyHKIMIO, ONIPENEsIONIy 0 IEPBBIM BEKTOP C 3a1aHHBIM
yTJI0OM HakJIoHa K ocu OX.
BxonHble napameTpsl pyHKIHU:
e rpad
® yroJ HaKJOHAa HCKOMOI'O BEKTOpa
BrixogHbie mapameTpsl: -HET.
BriiaBaemoe 3HaUeHHE: -UCKOMasi BEPILIMHA
Jlist pemenus ToM 3a1a4n BBECTH THIIBI JAHHBIX:
e TOYKa (B BUJAE CTPYKTYpbI) —1JI ONMCAHUS HayaJla U KOHIIa BEKTOPA,
® BEKTOp (B BHJIE CTPYKTYPHI) C 3aJaHHBIM HAYAJIOM (TOYKOM) 1 KOHLIOM.

Pexomenodyemca nanucams 0ononHumenvHo QYyHKYUIO, 8bIYUCTAIOU)IO Y20l HAKIOHA
gekmopa

Kpurepuu ouneHku

Ne KosaunvecTBo Kpurepuu oneHuBanus
0aJL10B
1 60 6aioB paboTa  BBIMIOJIHEHA  TOJHOCTBbIO; B JIOTUYECKHUX

paccyXIeHusAX U 000OCHOBAHUU PEIIEHUS HET MPOOEJIOB U
OmMOOK, B pEIIEHUHM HET MAaTeMaTHYEeCKHX OLIMOOK
(BO3MOKHBI HEKOTOPBIE HETOUHOCTH, OIICKH, KOTOPAasl HE
ABJIACTCS CJEJCTBUEM HE3HAHUS WJIM HETNOHUMAaHMUs




y4eOHOro martepuana), T.€. IPABUIBHO BBINOJHEHO 86—
100 %paboTsl.

55 OamtoB

paboTa BBINOJHEHA MOJHOCTHIO, HO 0OOCHOBAHUS I11aroB
pelieHrs] HEeIOCTAaTOYHBI (€CiM yMeHHE OOOCHOBBIBATH
pacCyXJIeHusT HE SBJISIOCH CHEIHAIBHBIM OOBEKTOM
MIPOBEPKH); MOMYIIEHbI OAHA OIMIMOKA, WU €CTh J[Ba —
TpU HENOYETA B BBIKIAJKAX, PUCYHKAX, YepTe)KaxX WIH
rpadukax (ecid OSTU BUABI PpabOT HE SBISUIUCH
CHelHUaJbHBIM O0BEKTOM MPOBEPKH), T.€. MPABUIIBLHO
BBINIOJIHEHO 74 — 85 %paboThl.

36 OayuioB

CTaBHUTCS, €CIIU: JOMYLIEHO He 0ojiee JBYX OIIMOOK WM
Ooyiee IByX — TpeX HEJOYETOB B BBIKJIAJKAX, YePTEkKAX
win  rpadukax, HO  oOywaroumiics  obOmagaer
00s13aTeNIbHPIMA YMEHHUSIMU TIO0 TPOBEPSEMON TEMeE, T.e.
npaBHIIbHO BBINOIHEHO 60 — 73 %paloThl.




