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OrieHOUHBIE MaTEPHAIIBI — 3TO COBOKYIMMHOCTh Y4EOHO-METOAMYECKUX MaTepu-
aJIoB (KOHTPOJIBHBIX 3aJaHUM, omMcaHui GopM U TpoLeayp), MpeaHa3HauYeHHBIX JIIs
OIICHKU Ka4eCTBAa OCBOCHMSI OOYJAIOIIMMHUCS TaHHON JUCITUTUTMHBI KaK 9aCTH OCHOB-
HOW npodeccroHanbHOM 00pa30BaTEIbHON MTPOTPAMMBI.

[lens — OIIEHUTH COOTBETCTBHE 3HAHWMM, YMEHHN U YpOBHSA MPUOOPETEHHBIX
KOMITETCHIIUN OOyJarouIuxcs MejisiM U TpeOOBaHUSIM OCHOBHOM MpodheCcCUOHATBHOM
00pa30BaTEIHLHON MPOTPAMMBI B XOJI€ MMPOBEJICHUS TEKYIIIETO KOHTPOJIS U MMPOMEKY-
TOYHOM aTTEeCTAIIH.

OcHoOBHas 3aa4a — 00ECHEYNUTh OIEHKY YPOBHS C(HOPMUPOBAHHOCTH OOIIIE-
KyJbTYPHBIX, 00MEenpoPecCHOHATBHBIX U MPOGECCHOHATBHBIX KOMITETEHIIUN, TPH-
oOpeTaemMbIX 00YJarOIIMMCSI B COOTBETCTBUH C 3TUMH TPEOOBAHUSIMHU.

KoHTposnp 3HaHuil mpoBoAUTCA B OpME TEKYUIETO KOHTPOJISA U MPOMEXKYTOU-
HOW aTTeCTallHH.

Tekymuii KOHTPOJIb YCTIEBAEMOCTH MTPOBOJIUTCS C IIENBIO ONPECIICHUs CTere-
HU YCBOCHHMsI y4eOHOr0 MaTepHalia, CBOEBPEMEHHOI'O BBISBICHUS U YCTpaHEHUS He-
JIOCTaTKOB B IMOJTOTOBKE OOYYAIOIIMXCS M MPUHATHS HEOOXOAMMBIX MEp IO COBEp-
IIICHCTBOBAHUIO METOJMKHU TPETOJaBaHus YIeOHON NUCIUILTUHEI (MOIYJIs), OPTaHU-
3aIuy pabOThl OOYYAIOIIUXCS B XOJIe YUCOHBIX 3aHATHH W OKa3aHHWS UM WHIWBHUIY-
AJIbHOU IOMOILIU.

K KOHTpOIIO TeKyIel yCcreBaeMOCTH OTHOCATCS IPOBEPKA 3HAHUM, YMEHUHN U
HABBIKOB, MPUOOPETEHHBIX OOYYAIOIIMMHUCS B XOJI€ BBITIOJIHCHUS WHANBHUIYaTbHBIX
3aJlaHMi Ha MPAKTUYECKUX 3aHATUSIX U jJabopaTopHbIX paborax. [Ipu oneHuBaHuUU
PE3yJIbTaTOB OCBOSHUS MPAKTUUECKHUX 3aHATHH U Ja00OPaTOPHBIX PadOT MPUMEHSIETCS
IIKajga OIMEHKH «3a4TE€HO — He 3a4TeHOo». KomndyecTBO mabopaTOpPHBIX W MpaKTHYeE-
CKUX paboT U MX TEMaTUKa OompeesieHa padoueil mporpaMMoil TUCIUIUINHBI, YTBEp-
YKJIEHHOM 3aBeyronuM Kadeapoil.

Pe3ynbTaT BBITIOJIHEHHS] KaKJIOTO WHIWBHIYAIBHOTO 3aJaHUS JIOJDKEH COOT-
BETCTBOBATh BCEM KPUTEPHUSM OIEHKH B COOTBETCTBUU C KOMIETEHIUSMU, YCTAHOB-
JICHHBIMU /715 33JJAHHOTO pa3jenia AUCIUTIIHHEIL.

[TpoMeKyTOUHBIN KOHTPOJIb MO JUCIHILIMHE OCYIIECTBISCTCS NPOBEICHUEM
3a4yeTa C OLIEHKOW M SK3aMeHa.

dopma MpoBeACHHS 3aueTa U dK3aMEHA 3K3aMEeHa — MUCHhMEHHBIA OTBET IO
YTBEP)KJIEHHBIM DK3aMEHAIMOHHBIM OuiieTaM, CHOPMYTUPOBAHHBIM C Y4YETOM CO-
nepkanusi yaeOHOU aucuIuTnHbL. [locie BBIMOTHEHUS TMCHbMEHHON paboThl 00ydva-
€MOro MPOU3BOJUTCS €€ OIEHKa IMpernojiaBareyieM U, MpU HEOOXOAMMOCTH, MPOBO-
JTUTCSl TeopeThyeckas Oecena ¢ oOydyaeMblM JJisi YTOUHEHHS HK3aMEHAI[MOHHOU
OLICHKH.



HﬂCl’[OpT OLHCHOYHBIX MAaTE€PHUAJIOB IO JTUCITUIIJINHE

Moayas 1
Ne KonTpoaupyembie pa3aesibl (TeMbI) IUCIH- Koa xonTponupy- Bun, meton,
n/n MJIMHBI eMoii KOMIeTeH- ¢popma
(pe3yJbTaThl IO pa3jesiam) UM (M4 e€ 4acTH) OLICHOYHOTO
MepONpHUATHS
1 2 3 4
Paszoen 1
1 | OcHoBBI IpOrpaMMHUPOBAHUS Ha SI3BIKE BBICO- ITK-1.1; TTIK-1.2 3auer
koro ypoBHsi Python
Pazoen 2
2 OcHoBBI paboThl ¢ OubInorekoir NumPy MK-1.1; TTK-1.2 3ater
Paszoen 3
3 | OcHoBsI paboThl ¢ OubIMOoTeK0i Matplotlib IIK-1.1; [IK-1.2 3auer
Monyas 2
Ne KonTpoaupyembie pa3aesibl (TeMbl) IMCIH- Koa xonTpoupy- Bupa, meton,
n/n TJTUHBI eMOoil KoMIeTeH- (hopma
(pe3yJbTaThl IO pa3aesiam) UM (M4 e€ 4acTH) OLICHOYHOI'0
MEpoOnpUusiTUs
1 2 3 4
Pazoen 4 )
! OcHoBBI paboTHI ¢ OMOIHOTEKOH Pandas MK-1.1; TIK-1.2 Jxsaven
Pazoen 5 )
2 Ocnossl pabotsl ¢ CYB/] SQLite MK-1.1; TTK-1.2 Jizamen

Kpurepuu oueHUBaHUSA KOMIIETEHIUH (pPe3yJ1bTAaTOB)

1). YpoBeHb ycBOE€HHS MaTepuaia, IpeayCMOTPEHHOTO MPOrpamMMoii.

2). YMEeHHE  aHAJIM3UPOBAThH

CJICICTBCHHBIC CBA3H.

Marepuall,

yCTaHaBJINBATb

MIPUYNHHO-

3). OTBeThl Ha BOIPOCHI: MOJHOTA, APTYMEHTUPOBAHHOCTbh, yOEKIEHHOCTD,
yYMEHHE

4). KadyectBo oTBeTa (ero oOmas KOMIIO3HUIIUS, JOTHYHOCTh, YOCKICHHOCTD,
oO111ast pyAUIIHS )

5). Ucnonb30BaHuE AOMOJIHUTEIBHOM JIMTEPATYPHI PU NOATOTOBKE OTBETOB.

YpoBeHb 0cBOeHUsI CHOPMUPOBAHHOCTH 3HAHUM, YMEHUN W HABBIKOB IO JTUC-
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[UTUTMHE OlICHUBAeTCs B hopMe OaTbHOM OTMETKH:

«OTAMYHO» 3aCITYKMBAET CTYJACHT, OOHApYXUBIINH BCECTOPOHHEE, CHCTEMa-
TUYECKOE U MIYyOOKO€ 3HaHHE y4yeOHO-TIPOrpaMMHOr0 MaTepuaia, yMEeHHEe CBOOOJIHO
BBITIOJIHATH 3aJIaHUS, IPETYCMOTPEHHBIE POTPAMMOM, YCBOUBIIMKA OCHOBHYIO U 3HA-
KOMBIN C JIOMOJIHUTEIBHON JIMTEpaTypol, pEKOMEHI0BaHHOUW mporpamMmoii. Kak mpa-
BUJIO, OLIEHKA «OTJIMYHO» BBICTABIIAECTCS CTYIEHTAM, YCBOMBIIMM B3aUMOCBSA3b OC-
HOBHBIX TOHSTUN JWCHUIUIMHBI B WX 3HAUEHUHW A mpuobperaeMoil mpodeccuw,
MPOSIBUBIINM TBOPYECKHE CIIOCOOHOCTH B TIOHUMAHUH, U3JI0KEHUU U UCTIOIB30BaHUU
y4eOHO-TIPOTPaMMHOI'0 MaTepuara.

«Xopomo» 3aciyKHBAeT CTYACHT, OOHAPYKUBIIWWA MOJHOE 3HAHUE Yy4eOHO-
IIPOrPAMMHOT0 MaTepuaia, YCIEIIHO BhIIOIHAIOUIINNA TPEyCMOTPEHHBIE B IPOrpaM-
M€ 3a/1aHMsl, YCBOMBIIMI OCHOBHYIO JIUTEpATypy, PEKOMEHAOBAHHYIO B MPOTPaMME.
Kak mpaBuio, onieHKa «XOpOIIO» BBICTABISAETCS CTYIECHTAM, IOKA3aBIIMM CHUCTEMa-
TUYECKUI XapaKTep 3HaAHUM MO TUCIUIUIMHE U CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY
MOTIOJTHEHUIO U OOHOBIICHHMIO B XOJ€ JajibHelIed ydyeOHoi paboThel U mpodeccuo-
HaJIbHOU JESITCIbHOCTH.

«YI0BJIETBOPUTEIBbHO» 3aCIYKUBAET CTYACHT, OOHAPYKMUBIIWWA 3HAHUS OC-
HOBHOTO y4€OHO-IIPOTPAaMMHOT0 MaTepuaiia B 00beMe, HeOOXOMUMOM ISl JalibHE-
el yueObl ¥ mpeacTosuiel paboThl MO CNENUATbHOCTH, CIPABIIAIONINIICS C BBINOI-
HEHHUEM 3aJaHul, NPETyCMOTPEHHBIX MPOTPAMMON, 3HAKOMBIA C OCHOBHOM JUTEpa-
TypOM, PEKOMEHIOBAaHHOM IporpaMMon. Kak mpaBuiio, OLIEHKA «yOOBJIETBOPUTEIIb-
HO» BBICTAaBIIIETCS CTYIEHTaM, JOMYCTUBIIMM NOTPEIIHOCTHA B OTBETE HA DK3aMEHE U
IPU BBINOJHEHUU 3K3aMEHAlMOHHBIX 33JaHui, HO 00najaroIMM HeoOXOIUMBIMU
3HAHUSIMU JUJIS1 KX YCTPAHEHUS TIOJI PYKOBOACTBOM ITPEIIOIaBATEIIS.

«HeynoB/1eTBOPUTEIBHO» BBICTABIACTCS CTYIACHTY, OOHapyXHUBIIEMY IpoOe-
Jbl B 3HAHUSIX OCHOBHOTO y4€OHO-IPOrpaMMHOr0 Marepualia, AOMyCTUBIIEMY MPUH-
LUITMAJIbHbIE OMIMOKHU B BBINIOJHEHUH MPEAYCMOTPEHHBIX MTporpammoit 3anannid. Kak
MPaBUJIO, OLIEHKA «HEYNOBJIETBOPUTEIIBHO» CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
IPOAOKUTh OOy4eHHE WM MPUCTYNUTh K MNPOo(eCCHOHATBHON AESITebHOCTU IO
OKOHYAaHHUH By3a 0€3 IONOJHUTENbHBIX 3aHITHI 10 COOTBETCTBYIOLIEH AUCIUILUIMHE.

TunoBble KOHTPOJIbLHBbIE 3aIaHUS] UJIM UHbIE MaTePUAJIbI
Monayas 1
Bomnpoch! k 3a4eTy 10 JUCHUIINHE

. OCHOBHBIE OTJIMYHUTENIbHBIE 0COOCHHOCTH s3bika Python.

. MeHIo ¥ maHesIb» HHCTpyMeHTOB cpe/nl Jupyter Notebook.
. Maruueckue komanbl Jupyter Notebook.

. Turel 1 MOzENb TaHHBIX s3bIKa Python.

. dyHKIMK BBOJIA M BBIBOIA si3bIka Python.

. Apudmernueckue onepaiuu si3bika Python.

. Marematnueckue QpyHkiuu si3bika Python.

. Oneparop if si3p1ka Python.
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9. Hukie! B si3pike Python.

10. Konnnexkuu B si3bike Python.

11. Cnucku B s3b1ke Python.

12. Koprexku B s3bike Python.

13. MHuoxectBa B s3bike Python.

14. CnoBapu B sa3bike Python.

15. Cpe3ssl crinckoB B s3bike Python.

16. Pabota co ctpokamu B s3bike Python.

17. Ilonp3oBarenbckue GpyHKuuU B A3bike Python.

18. Co3nanue MaccHUBOB array ¢ ucroib3oBanueM NumpPy.

19. Co3nanue cennalibHBIX MAaCCUBOB C Ucmoynb3oBanrueM NUMPYy.

20. O6parteHue k seMeHTaM U ¢pparMeHTaM MacCuBa array.

21. IIpeacraBiieHus U U3BMEHEHHE PAa3MEPHOCTEN MacCHBa array.

22. KonkareHanus 1 pa3JejieHue MacCUBOB array.

23. Cpesbl MacCUBOB array.

24. OCcHOBHBIE OIlEpalK HaJ MaCCUBAMH array.

25. TpanciupoBaHUE MAacCUBOB array.

26. Coznanue AByMEpHBIX TpaUKOB ¢ UCTIONIb30BaHUEM (YHKITUH plot.

27. TlocTpoeHrEe HECKOIBKUX TPaQHUKOB B OJHUX KOOPAWHATHBIX OCSX U HUX
dbopmarupoBaHue.

28. MeTKkM KOOPJIMHATHBIX OCEH U JIETEH/IBI.

29. IlocTpoeHne HeCKONbKUX TPa(UKOB B Pa3HbBIX OCSIX.

30. Co3gaHue cTyneHYaTblX, CTEKOBBIX, Stem U TOYEUHbIX Ipa(UKOB.

31. Co3ganue ructorpaMM, CTOJIOYATHIX U KPYTOBBIX TUATPAMM.

32. Iloka3 uzobpaxkenuit B Matplotlib.

33. Co3nganue TpexMepHbIX rpauKoB U UX (popMaTHpOBaHUE.

Monayan 2
Bomnpocsl k 3k3aMeHy o JMCUUIJIMHE

. CtpykTypa naHHbIX Series B Pandas.

. Ctpykrypa mannbix DataFrame B Pandas.

. Ilepennnexcarus B Pandas.

. YnajieHne 31eMeHTOB U3 ocu B Pandas.

. JlocTym o uHaEKCy, BbiOOpKa 1 ¢uibTparus B Pandas.

. Llemouncnennsle nHAEKCH B Pandas.

. Apudmerrnueckue onepanuy 1 BEIpaBHUBaHKE JaHHBIX B Pandas.
. [Ilpumenenune GpyHKIMi 1 otrodpaxenue B Pandas.

9. CoptupoBKa 1 pamkupoBanue B Pandas.

10. UreHne 1 3amuch JJaHHBIX B TEKCTOBOM (popmare B Pandas.
11. Yrenue daiinos Microsoft Excel 8 Pandas.

12. O6paboTKa OTCYTCTBYIONIUX JaHHBIX B Pandas.

13. [IpeoOpa3oBanue nanHbIX B Pandas.

14. Manunynsiuu co crpokamu B Pandas.

15. KomOuHupoBaHue U clusHue HabOpoB JaHHBIX B Pandas.
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16. IToctpoenue rpadukoB ¢ momoiso Pandas.

17. ArperupoBanue 1aHHbIX B Pandas.

18. CBomHbIe TaOMUIIBI U IepeKpecTHOE TadynupoBaHue B Pandas.

19. OcHOBBI PabOTHI C BpeMEHHBIMH  psijiamu B Pandas.

20. Penguyonnas MoJieilb JaHHBIX.

21. Orpannyenus uenoctHoctu PB/I.

22. HopmanwHubie popmbl oTHOmeHU B PB/I.

23. ER-Monens nmpeaMeTHOM 00macT.

24. IToctpoenue noruyeckoit cxemsl P/l no ER-monenu.

25. S3p1k SQL. IIpeanmoxkenne FROM unctpykiuu SELECT.

26. A3b1k SQL. ITpennoxxennie WHERE unctpykuun SELECT.

27. A3k SQL. Tlpennoxenuss GROUP BY, HAVING u ORDER BY wunctpyk-
muu SELECT.

28. A3k SQL. [TogurHEHHBIE 3aMIPOCHI.

29. Cosznanue u ynanenue tadmui B SQLIite.

30. Moaudukarus Tadaui B SQL.ite.

31. IIpencrapnenus B SQL.ite.

32. Nanexcuposanue Tabmmi B SQL.ite.

33. Tpanzakiuu B SQL.ite.

34. Tpurrepsl B SQL.ite..

TunoBble 3aaHNsl AJI51 CAMOCTOSITE/ILHOI PadoThl
Monyas 1

. beicTpozeiicTBue nporpamm Ha si3bike Python.
. Otnaaka nporpamm B cpene Jupyter Notebook.
. Komanna %timeit B cpene Jupyter Notebook.
. @opMaTHpOBaHHBIN BBIBOJ B si3blke Python.
. Pabora c ¢aitnamu B Python.
. Monynu u nakets! B Python.
. Pabora ¢ uckmouenusmu B Python.
. Monyns linalg oubmuorexkun NumPy.
. MHuoxectBa (unique) u oneparuu Hajg HumMu B NUmPYy.
10. daitnoBbIit BBOI-BHIBOI MACCHBOB array.
11. T'eneparus niceBaociydaitubix uncesn B NUmMPY.
12. CopTupoBKa MacCUBOB array.
13. Jlorapudmudeckuii MmacmTad y KOOpJMHATHBIX ocell B Matplotlib.
14. TexctoBble anemeHThI rpadukoB Matplotlib.
15. ®ynkuu contour, contourf u tricontour, tricontourf 8 Matplotlib.
16. Pabora ¢ Anaconda Navigator.
17. IDE nns s3eika Python.
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. YHUKaJIbHbBIC 3HAUYCHHS, CYCTYMKHU 3HAUCHUH U 4iIeHCTBO B Pandas.
. Urenne nanubix B popmare JSON B Pandas.

. XML u HTML.: pa36op Be6-cTpanuir B Pandas.

. Bzaumopeiicteue c HTML u Web API B Pandas.

. Bzaumopneiicreue ¢ 6aszamu naHHbeIX B Pandas.

. O6HapyxeHnue u GpuIbTparys BEIOpocoB B Pandas.

. PerynsipHbie BbIpaskeHUSI.

. BextopHsie cTpokoBbie (yHkuu B Pandas.

. 3menenue Gpopmel u moBopoT B Pandas.

10. Tunsl JaHHBIX ¥ UHCTPYMEHTHI, OTHOCSIIMECS K JJaT€ U BPEMEHHU.
11. Jluana3oHsl 1at, 4acToThl U cABMT B Pandas.

12. [lepuonst u apudmernka nepuoos B Pandas.

13. Tlepenuckperusamnus U npeodpazoBaHue dYacToThl B Pandas.

14. Cronb3siue okoHHbIE GhyHKIMK B Pandas.

15. Ocunosnbie ¢pyukiuu CYB/I.

16. OcHOBHBIE 3a]]a4K POESKTUPOBAHUS pessiiuoHHON B/l

17. Anomanuu MoauduKaIuy JaHHbIX.

OO0 N0 01~ WKk

JlabopaTopHBIi NPAKTHKYM

Moayas 1
Ne Ne paznena .
HaumeHoBaHue 1a00paTOpPHOii padoThI TpynoeMkocTh, yac
n/m | JUCHHUILUIMHBI
1 1 BBeneHue B mporpaMMHpOBaHUE HA 8
si3bike Python, ycioBHBIE onepaTopbl
BBenenue B nporpaMMHpOBaHHE Ha
2 1 8
si3pike Python, 1UKIIBI
3 2 Pabora ¢ marpunamu Ha si3bike Python 12
4 3 [TocTpoenue rpaduxoB Ha si3pike Python 4




Monyasb 2

Ne Ne pa3znena .
HaumeHnoBanue j1abopaTopHoii padoThl TpynoemkocTs, yac
n/n | JUCHMIIMHBI
1 4 Pabora co cTpykrypamu ganabix Pandas 6
2 4 Pabora ¢ BpeMeHHBIMU psiamMu B Pandas. 3
3 4 Busyanusanus nanabeix B Pandas. 3
[Toctpoenne BJ[ B SQLite. DB Browser for
4 5 : 10
SQL.ite.
5 5 SA3pik SQL u ero peanmmzanus B CYBJL SQLite. 7
Coznannie u ypanenue Ttabmui. Momuduxanus
6 5 tabmul. IlpencraBnenus. MunekcupoBanue Tad- 7
nuil. Tpanzakuuu. Tpurrepsl.

CIIMCOK
3alaHUMl HA NPOBEPKY 3HAHUSA
OCHOB MPOrpaMMHPOBaHus Ha s3bIke Python

3apnanme 1. CocTaBUTh JUHEHWHBIN aITOPUTM U MPOTpaMMYy JUIsl MIPEAIOKEH-

HOI'O BapuaHTa, B KOTOpOﬁ BBOIATCA HCXOAHBIC AAHHBIC, BBIYUCIIAIOTCA 3aJaHHBIC

apI/I(i)MeTI/I‘IeCKI/IC BBIPAKCHUSA U BBIBOASATCA HA SKpaH AUCIUICA PC-YJIbTAThl BHIYUCIIC-

HUM (I/ICXO,IIHBIG JaHHBIC BI)I6I/IpaI-OTC}I IIPOU3BOJIBHO, HCXOIA U3 obOactu AOITYCTHUMBIX

3HaYeHUH (YHKITIH).

Bapuanr 1

[ T .5 0,13725-107 + 4
y=yag+ax” +2x + ;

2 +sin’3x
z = agix + Inll + ay + a,x7)
Bapuanr 2

2
¥, = Inpe’| + tgo — e™



n+4.56-107

Yy = lgla’| + arctgx? +

Ya + x|
Bapuanr 3
o = 50 (a + x) = yJlcosx?|; y = 18ax + {E - sin%.
Bapuanr 4
o = 55" + sin(ax® + b)Y z = L:—e‘““‘l.
(1+ 2x)
Bapuanr 5
2, .3
y= ~|.3|',‘:,'|l2 +,{)E;z = sjnzﬂ -CDEE;I = w
3 an-l-b z
Bapuant 6
2 x
(a+b) — smx+cus§
XxX=7; = ¥y = 3 .
\(1+a) 3+ cos"x
Bapuanr 7
3
= ﬂ; = lsin2]. cosZ + vat +x*.
Eax+ 2 2
Bapuant 8
3 T+ (a+ 12}3 B = |
Inja + x| +3,45.107"" |, _1+x
1+ x
1 + 5
1+ x
Bapuant 9

a=sinx:b= cos’

y =4a’ + x(b* + x(¢? + x(ab + (a + b)))).
Bapuant 10

x:e=1+1gx;

X

e’ +e” cos + sin? 3at

a=l+elg_ & TE . % COSPTIM A
P 1y O83 1+ 31+ x



Bapunant 11

5
a-sinx +3.e™™ [ a’ ¢ ] oy
y= s = +— +sin=.
YIn2b + ) + b a+b  ax’+bx
Bapunanr 12
- 23
o= e’ E'h‘y—[ ax+b +tgx]
‘ a’x + b’ '
Bapuant 13

3 2x
arctgx” + cos+/
- {arctex ;r} :z=ay + b-cosly| + arctg y*.
e + In|2,4x7|

Bapuant 14

3% + 25e* _ . (x
y= +In(x+1);z=mx? —a’x+a-sin| =+ = |
|Xm|+w"la_r3+2 3 8

Bapuant 15

E=ﬁ+lﬁ-e‘3-lnx2;
e* +sin” x

x X (a=1)

* 7t 3 :

7.5-32x Infx” - 6|

y=da

Bapuant 16

b+ b 3,45-107° + «? T o, T -
S P W y=="X"+—=-x+—.
e +sin"2x  \Jp? 4 x4 1 8 4 2

Bapuant 17

2

i = —a’x" +b-sinx +

—Inpe? + 2x + 3;

X

XxX+e

2/3
X ) 3
.1r’=ﬂ3-[ ] -2.5inx".
a+x

Bapuanr 18

]. m 2 | -1
t=—- |—=;2=€™ +1 sin-—tg’'—

2t \ 2’ 8 12



Bapuanr 19

2

sin” a a -
x=arctga+T-e“m;y=ax3+E-x ++Ja-x+e "

Bapuant 20
2
W - ., m W W m+2 W
5= -§in— + of -cos—; ¥ = — - cosm + —— - 1g—.
2 3 2 3 3 4
3axanmue 2.

Bapuanr 1. CocTaBHTh AIrOpHTM M NIPOrpaMMy BEIYMHCICHHA (DYHKLIHHA
f(x) npH NPpOU3BONBHOM X

2x+4, ecmm =2< x <=1
fix) = Exz., ecliH =l <x<1;
=2x+2 ecml<x =<2

[Tpu x < =21 x > 2 hyHkuuA f(x) He onpeneneHa.

Bapuanr 2. CoCcTaBHTE ANTOPHTM M NIPOrpaMMy BeIMHCICHHA QYHKLIHHA
y = f(x), rpapHK KoTOpoi H300pakeH HA PUCYHEKE.

Bapuanr 3. CoCcTaBUTE AJINTOPHTM W NIpOrpaMmMy BelMHCIeHHA (YHKUHH
Ff(x) npH NpOU3BOJILHOM X:

1, eclMx < —=1;
fix)=42x =1, econ -l < x < 1;
xzq, ecliM | < x < 2.

[Tpu x > 2 pyukuua f(x) He onpeneneHa.
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Puc. K Bapuanty 2

Bapuant 4. CoCTABHTL ATOPHTM H MPOrpaMMy, KOTopas ornpeaeiser,
NPHHALIEAHT JIH TOYKA ¢ HEKOTOPBIMH KOOPIHHATAMH (X, ¥) 3alUTPHXO-

BAHHOI 001acTH, H300pakeHHOI HA PUCYHKE.

.!"IJL

Puc. K Bapuanty 4

Bapuant 5. CocTasuTh (OYHKLHIO MONL30BATENA, ONPelesouyIo
MAKCHMANTBHOE 3HAYEHHEe W3 IBYVX apryMeHToB. Henonbava vHKIHIO,
Onpele/IHTh MAKCHMANTLHOE 3HAYeHHE W3 3a1aHHBIX X, X5, X3, X4

Bapuaunr 6. 3anaHel LTHHEL TPEX OTPE3KOB X, X; H x3. Paspabortark
ANTOPHTM H MIPOrpaMMy, KOTOpas Mo Pe3vibTaTaM aHAIM3a BEOIHMBIX
IUTHH OTPE3KOB BRIBOAHT HA 3KPaH QHCIUIeA OQHO H3 CledyIolHX coob-
LIeHHH:

«TPEYIOJBHHK MOCTPOMTE HE/Tb3MA»

#«PA3HOCTOPOHHHI TPEYTONLHHKS

«pABHODENPEHHBIH TPEYTONBHHK

#«PABHOCTOPOHHHIH TPeyroJIbHHKS,

Bapuanr 7. 3anausl cieayouiye napaMeTpel reoMeTpHYeckuy (puryp:
X, ¥, Z — CTOPOHBI TPEYTONBHUKA;

a — CTOpOHA KBalupara,

r— paluyc Kpyra.
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BripecTH Ha IKpaH ODHCINEd HAHMEHOBAHHME H YHCTOBOS 3HAYEHHE
IUIOIIATH (PUTYPEL ¢ MAKCHMAIBHONH TOMALLK.

Bapuanr 8. 115 oTpe3koBs a, b M ¢ ONPeneIiTb, MOXHO JTH H3 HHX 0-
CTPOHTE TPEYTOIBHHK M ABASETCS JIH 3TOT TPEYTObHHK NMPAMOYTOTBHBIM
(a, b, ¢ — uensle yucna).

Bapuant 9. CoCTaBUTE ANTOPHTM H MPOrpaMMy, KOToOpas onpeaenser,
MPHHALIECAKNAT JIH TOYKA ¢ KOOpAHHATAMH (X, y) 3alUITPHXOBAHHONW 00-
JIACTH, H300pakeHHOI Ha pUCYHKE.

J-IJ

Puc. K BapuaHTy 9

Bapuanr 10. CocTaBHUThL AJNTOPHTM H MpOrpaMMy BhIYHCIIEHHSA
(pyHELIHH f(x) IPH NPOH3BOJILHOM X:

Zsin%, eCIH X = %,
S(xy= x x+1 n
Etg—, eCIH X > —

B Tex cny4yasx, Koria TaHreHc He MMeeT 3HaYeHMI, BBIBECTH cooble-
HHE «(PYHKLHA He CYLLIECTBYETs.

Bapuanr 11. dana dyHkuua fix) = Jx. [IpoBepHTh, 4TO LA MOOBIX
MPOH3BONEHO BEIOPaHHLIX apryMeHToB X, > 0 1 x; > 0 UuMmeer MecTo He-
Xy ‘”'?2]} S+ flx;)
2 B 2 '

PABEHCTBO f(

Bapuanr 12. Jdana dyHKUHA y = . HaiitH 3nagyenue pyHK-

4x7 +9x

LHHH Yy MPH MPOHU3BOALHO 3aJaAHHLIX IHAYECHHAX APIYMEHTA Xy, X3 H Xj.
Ha IKpPadH THCIMEA BRIBECTH MHHHMATBHOC 3HAYCHHE CI:I‘_';"HKLIHH.

13



Bapuanr 13. CoCcTaBHUTL ANTOPHTM M MPOrpaMMmy BbIYHCIEHHSA
(yHKUHK f{x) IPH NPOU3BOILHOM X

—, eciMx = =2;
X

flx)=4x"+4, ecnm =2 < x <0;

5 . ecmmx >0,
[ x"+1

Bapuant 14. @yukima y = 2 + +/3 = 5x yoOuiaet Ha (—eo; 0,6). Buibpats
NPOH3BOILHO TPH 3HAYEHHA APpryMeHTa X; > Xy > Xy M yOeAHUThCH, YTO

Slx) = flx) > flxg)
Bapuanr 15, Onpenenuts 3HAK BRIPAKEe HUIA:

. 5n St 5m 5m
mnFcnﬁTtg—ctg—;

9

sinﬂcm[—q—n]t Ectg[—q—ﬂ]
7 9 )% 1/,

Bapuanr 16. CoCTaBHTE ANTOPHTM H MPOrpaMMy, KOTOpas onpeieiser,
MPHHALIEXKUT JTH TOYKA ¢ HEKOTOPLIMH KOOPIHHATAMH (X, V) 3alITPHXO-
BaHHOH o0nacTH, H300pakeHHON HA pPHCYHKE.

Puc. k papuanTy 16

Bapuanr 17. OnpenenuTs MUHHMATBHOE 3HAYEHHE CPeldH 3aJaHHLIX
xl., Ji‘g, xg H Xyq-

Bapnanr 18. CoCTaBUTL ANropHTM H MPOrpaMMy BhIYHCIIEHHHA
GyHKUHK f(x) NPH NMPOU3BOJIBHOM X



X
—MN+x], eecnml<x<3;

F(x)= sin2x
, eClIux > 3.

2 + cos3x
[Mpu x < 1 pyukuus f(x) He onpegeneHa.

Bapuanr 19. CoctaBuTh aITOPUTM M NPOrpaMMYy BbIYMCICHUS 3HaYe-
HHUA QYHKLMHU (CM. PHCYHOK) IMPH NMPOU3BOJILHOM 3HAYCHHUH apryMEHTa X.

Puc. k Bapuanrty 19

Bapuanr 20. 3agaHbl CTOPOHBI JBYX TPEYroJlbHUKOB: (a, b, ¢;)
H(a,, by, ¢y). OnpeaenuTs TPEYTroAbHHUK ¢ MAKCHMAILHOM MI0LLAILIO.
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CIIMCOK
3aJ]aHUIl HA IPOBEPKY 3HAHUA

OCHOB padoThI ¢ OudauoTexoii NUMPyY

3axanue 1.

Bapuanr 1. ChopMmupoBats MaTpully A 1o npaBuiy
0 - 2b; + by

max
T0€ Dpins Omax — MUHUMAIBHBINH M MAKCUMAJIBHBIN 3JIEMEHTHI TIPOU3-

BOJIbHO 3aJaHHOM MaTtpulibl B pasmepoM 3x4.

]

Bapuanr 2. B nmpou3BoibHO 3amaHHBIX MaTpuliax X 1 Y pazmepom 5x4
OMpeaeaUTh MAKCUMaJIbHbIE SJIEMEHTHI M TIOMEHSITh UX 3HAYCHUST Me-
ctamu. B matpuiie X Bce oTpuliaTeIbHbIE 2JIEMEHTBI 3aMEHUTh MAaKCHU-
MaJIbHBIM 3HAUYEHUEM.

Bapuanr 3. ChopMupoBatb OTHOMEPHBIM MacCUB, COCTOSALINMI
13 MaKCUMMaJIbHbBIX 3HAYEHU I MOJTOXUTEIbHBIX 3JIEMEHTOB COOTBETCTBY-
IOIIUX CTPOK MPOU3BOJIHLHO 3aJaHHOU MaTpUIlbl B pazMepoM 5x6.

Bapuanr 4. OnpenenuTb MaKCUMAaJIbHBIN 3JIEMEHT CPEIU 3JIEMEHTOB
KBaJIpaTHOM MaTpHUIIbl pa3MepOM 5X35, JiexXalluXx BbIIIE IJTaBHOW AMaro-
HaJIM, U MUHUMAJIbHBIN 3JIEMEHT CPEIU JIEMEHTOB, JIEXKAILMX HUKE IJ1aB-
HOM auaroHanu. [lomeHsaTh HaIEHHBIC 3HAYEHUS MECTAMM.

Bapuanr 5. Onpeneuts MaKCUMAaJIbHBIN 3JIEMEHT B IPOM3BOJILHO 3a-
OAaHHOU MaTpulie Z pa3MepoM mxn U OOHYJIUTb BCE 3JI€MEHTHI CTPOKH
U CTONI011a, HA MEPeceUYeHNN KOTOPBIX PACTIONOXKEHO HAWAEHHOE 3HAYEHHUE.

Bapuanr 6. ChopMrpoBaTh OMTHOMEPHBIN MACCUB, KAXKIIbII 3JIEMEHT
KOTOPOTO paBeH MAaKCUMAJIbHOMY 3JIEMEHTY COOTBETCTBYIOLIETO CTOJIONA
MPOM3BOJILHO 3aJaHHOM MaTPUIIbI pa3MepoM mxn. B cpopmupoBaHHOM
MAaCCHUBE HAWTU MUHUMAIbHBII 3JIEMEHT.

Bapuant 7. ChopmupoBaTh IpOU3BOJIbHBIN ABYMEPHBIN MAaCCHUB Lie-
JIOYMCIEHHBIX 3HAYEHUI pazMepoM 6x6. OnpeneauTh YUCIO TIOBTOPEHUM
KaKI0r0 U3 3HAYCHUI IIEPBOM CTPOKHU.
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Bapuanrt 8. B npon3BoJIbHO 3aIaHHOM JIBYMEPHOM MAacCHUBE pa3MepOM
4X5 OnpeaeIUTh TPU JIEMEHTA ¢ HAUOOJIbIIMMHI 3HAYCHUSIMH.

BapHaHT 9.B ITPOU3BOJIBHO 3aJdHHOM IBYMEPHOM MdCCHUBE ITOMCHATH
MECTaMHU CTPOKH, COACpXKaliue MUHUMAJIBHBIA U MAaKCUMAaJIbHBIN 3JIE-
MeHTHBI. ECc/Ii MUHUMMaNbHBIM 1 MAKCUMAaJIbHBIM 371€MEHThI IMpUHAIJICKAT
OIHOM CTpOKE, TO NIOMEHATH MECCTaMH COOTBETCTBYIOIITHUEC CTOJIOIIBI.

Bapuant 10. B npou3BoabHO 3agaHHOI MaTpuiie pa3MepoM 4x6 omnpe-
NEJIUTh CTPOKY C MAKCUMAaJIbHOW CYMMOMU 3JIEMEHTOB U CTOJIOEI] C MUHM -
MaJIbHOM CYMMOWM.

Bapuant 11. M3 npou3BoJIbHO 3aJaHHOW MaTPULIbl pa3MepoM 5x35
c(pOpMHUPOBATH MOCTPOYHBIA ONHOMEPHBIA MAaCCUB U3 TMOJOXUTEIbHBIX
3JIEMEHTOB MCXOIHOM MaTPHUILIbI.

Bapuant 12. B n1ByxX nNpou3BOJBHO 3aJJaHHBIX IBYMEPHBEIX MacCHUBaX
MMOMEHSITh MECTAMU CTPOKM, COJEPKAILIUE MAKCUMAIbHLIE 2JI€MEHTHI.
BbIBeCTH Ha 3KpaH MCXOAHbIE U U3MEHEHHBIE MAaTPUIIbI.

Bapuant 13. CchopMupoBaTh IBa TPOU3BOIBHBIX IBYMEPHBIX MACCUBA
pa3zMepoM Sx4. [IoMeHITh MECTAMM CTOJIOLIBI UCXOAHBIX MAaTPULIL, COAECP-
KalUue MUHUMAJIbHBIC 2JIEMEHTHI.

Bapunant 14. OnpeneauTb MUHUMAIbHBIM 2JIEMEHT B TIPOM3BOJILHO
3aJaHHOI MaTpuiie pa3MepoM 4x6 U 3aMEHUTh Ha 3TO MUHUMAJIbHOE 3Ha-

YEHHUEC JJICMCHTLI CTPOKH U CTOHGL[&, KOTODPBIM IIPHUHAOJICXKAT HauJIeHHOE
3JHA4YECHHE.

Bapuant 15. Halitu MUuHMMaIbHOE 3HAa4Y€HME TJIABHOM JMaroHaaiu
M MaKCHUMaJbHOE 3HAa4€HHE BCIIOMOTATeJIbHOWM OTMAaroHalud B KBaj-
paTHOI MaTpulie pa3MepoM 5x5. HalineHHbIe 3HAaUEHWSI TOMEHSITh ME-
ctamu. Ecau 3TH 3HaYeHUS NMPUHAAJIEXAT OAHOMY 3JIEMEHTY, TO 3TO
3HAYEHUE NPUCBOUTH BCEM 3JIEMEHTAM TIJIaBHOM U BCIIOMOTAaTEIbHOM
JTMaroHalieu.

Bapuant 16. OnipeieTuTh ¥ MOMEHSITh MECTAMU MaKCUMAJIbHOE U MU-
HUMAaJIbHOE 3HAUCHMS CPEAU IEMEHTOB, PACIIOIOKEHHBIX BBIIIIE TJIABHOM
1 HUDKE BCIIOMOTaTeJIbHOM TUaroHaaeil B IPOU3BOJILHO 3aIaHHOM KBaI-
paTHOI MaTpulie pa3MepoM 6x6.

Bapuanr 17. B npou3BoJIbHO 3aaHHOU MaTpule A pasmepoMm 5x4
OMPEACTUTh MUHUMAJILHBINA 2JIEMEHT U OOHYJIUTh 3HAUYCHUE 2JIEMEHTOB,
PaCIoJIOXKEHHBIX HUXKE U MTpaBee HAlIECHHOTO 2JIEMEHTA.
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BapuanT 18. B Tpex npou3BOJIbHO 3aJaHHBIX MTOJIOXUTEIbHBIX MATPU-
11ax pasamMepoM 3x3 ornpenenuTb MaKCUMAaIbHbIE 3JIeMeHThl. CuuTast Haii-
NeHHbIE 3HAYEHUS UIMHAMU OTPE3KOB, OMpeAeIUTh BO3MOXHOCTD MO-
CTPOEHUS U3 HUX TPEYTOJbHUKA.

Bapuanr 19. ChopMupoBaTh OTHOMEPHbII MACCUB, 3JIEMEHTAMU KO-
TOPOTO SIBJISIFOTCS CPeIHME 3HAYECHMST CTPOK IMPOM3BOJIbHO 33JaHHOM MaT-
pULIbI pazMepoM 8x3. YIopsaouuTh 3HAYEHUSI OJHOMEPHOIO MacCcHBa
10 BO3pPACTaHUIO.

Bapuant 20. ChopmupoBaTh OTHOMEPHDBIN MAaCCUB U3 MTOJOXUTE/Ib-
HBIX 2JIEMEHTOB MPOU3BOIBHO 3aJaHHOM MATPUIIBI U YIIOPSAIOUYUTH OTO-
OpaHHBbIE 3HAYEHUS 110 YOBIBAHUIO.

CIIMCOK
3alaHUMl HA NPOBEPKY 3HAHUSA
OCHOB padoThl ¢ oubanorexoii Matplotlib

3aganue 1.

1. U3o6pa3uth rpaduk pyuxkuun y = 27x - &* na unrepsaie (0,5)
¢ maroM 0.02 u oToOpa3uThk Ha HEM KPACHBIE OKPYKHOCTHU (TOYKH) C IATOM
0.1. I'paux pucyercst qBakbl: NePBbIN pa3 U300pakaeTcs CUHASA JIUHUS, a
BTOPOH pa3 — MapKepbl B BUAE KPACHBIX OKPYKHOCTEH:

— 0TOOpa3uTh CETKY, H3MCHUTH I[BET M BH/ JTUHHI;

— 100aBuTh Ha rpadUK TEKCT, ucnob3ysa GopmarupoBanue LaTeX
IUIS1 BBIBOJIA TPEYECKUX CUMBOJIOB (pasmep mpudra 16);

— COXpaHUTh pUCYHOK B opmaTe PNG.

2. Iloctpouts rpapuk pyHKOHH ¥V = X * Ha otpeske [-10, 10] ¢
miarom u3MeHeHus aprymenra 0.01.

IIpy nocTpoeHMM HCMONB30BaTh TPETHH TapameTp, KOTOPHIi
MO3BOJIAET U3MEHATH LIBET M THIN rpauka. 3Ha4EHHUE ITOrO IapaMerpa 1o
ymomuaHuio paBHo 'b-' (cimomiHas cuHsAs THHUS 0€3 MapKepoB):

— 1300pa3suTh TOYKH B BH/IE KPY/KKOB 3€JICHOTO I[BETA;

— IPEACTaBUTh TOYKH KPyKOUKaMH auameTpom 10;

— 0TOOpa3HuTh CETKY, U3MEHUTH IIBET U BH/1 THHHII;

— 100aBuTh Ha rpadUK TEKCT, ucnob3ysa GopmarupoBanue LaTeX
JUTSL BBIBOJIA IPEYECKUX CUMBOJOB (pa3mep mpudra 16);

— COXpaHUTh pUCYHOK B opmaTe PNG.



3. ToueuHsble u THHEHHBbIE TPaPUKH:
— co31athk TpH Habopa manHbIX (xData, yDatal u yData2);

— CO3aTh HOBBIM PUCYHOK (1101 HOMEpPOM |) miMpHHON § MHOHMOB U

BBICOTOH 6 IIOHMOB;

— 3a14aTh HA3BAHHC I‘pa(i}HKa H IIOAITHCH IOJIA ocell X M y (BCE C

pasmepom mpudra 14);

— mnocTtpouth Trpaduk mnepBoro Habopa maHHbIX, yDatal, kak
(yHkuu HaOopa naHebIXx XData B BuIe TOYeYHOro rpaduka ¢ KpyriIbIMH

Mapkepamu u noamnuceio "yl data";

— mnocTpouTh rpaduk BTOoporo Habopa nanHelx, yData2, xak
¢ynkunu HaOopa panHblx xData B Buae HenpepblBHOM JTUHUU KPacHOIO

nBera 0e3 MapkepoB U ¢ noanuceio "y2 data";
— pa3MeCTHTh JIETEHY B BEPXHEM JIEBOM YII1y rpaduka;
— COXpaHuTh pucyHok B (hopmare PNG.
4. T'mcrorpammsi:

— co3zark HaOop maHHbIX W3 1000 HOpMalBHO pacnpeneNeHHBIX

CﬂyqaﬁHBIX HHUCEII,

— C03J1aTh HOBBIH PUCYHOK (o7 HOMepoM 1) mupunHOi § AIOUMOB U
BBICOTOM 6 JIIOMIMOB;

— 3aJaTh Ha3BaHHE rpaduka M MOANMCH Ul ocell X U y (Bce ¢
pasMepom mpudra 14);

— MoCTpouTh rucrorpammy u3 40 cTonOIOB ¢ HUKHEH M BEpXHEH
rpanunamu -10 u 10 coOTBETCTBEHHO;

— n100aBuTh Ha rpauk TeKCT, ucnonb3ys GopmarupoBanue LaTeX
ISl BBIBOJIA TPEUECKUX CUMBOIOB (pa3mep mpudra 16);

— COXpaHuTh pUCyHOK B (hopmate PNG.

5. Kpyrossie 1uarpammaoi:

— c03/1aTh HA0Op AaHHBIX, COCTOSIIIUMN U3 MATH YHUCEIT;

— €03J1aTh HOBBIH PUCYHOK (107 HOMEpOM 1) mupuHOM § AHOUMOB U
BBEICOTOH 6 JIIOMMOB;

— 100aBUTH Ha PUCYHOK OCH C COOTHOILIEHHEM CTOpOH 1:1;

— 3a/1aTh Ha3BaHHe rpaduka (pazmep mpudra 14);

— MOCTPOUTH IrpaK B BUJE KPYTOBOM IHArpPaMMBbI;

— COXpaHuTh pUCYHOK B hopmate PNG.
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CIIMCOK
3a/1aHNii HA NPOBEPKY 3HAHUS

ocHOB pa0oThl ¢ PB/{

[Ipounrare u MHTEPIPETUPOBATH 3aPOC Ha A3bIke SQL:

3ampoc 1.
SELECT Cryn_dam, Ctyn_Ne, Ctyn_ctun
FROM Crynenrtsr;
3anpoc 2.
SELECT Cryn_dam, Crya_crun
FROM (SELECT Cryn_dam, Ctyn Ne, Ctyn_ctun
FROM Crynentsi);
3ampoc 3.
SELECT Cryn_dawm, [Ipenm Hazs
FROM Crynenrsl, [Ipeamersr;
3ampoc 4.
SELECT *
FROM Crynenrtsl, [Ipeamersr;
3ampoc 5.

SELECT Ilpenm na3s, [Ipeam uac, [Ipen dawm, [Ipen ums, [Ipen oty
FROM Ilpeamersr INNER JOIN IIpenonasarenu
ON IIpenmersl.IIpen Ne = [Ipenonasarenu.lIpen Ne;

3ampoc 6.

SELECT Ilpenm nHa3s, Ctyn_dam, k3 OleHKa
FROM Crynentst INNER JOIN (TIpeamersr INNER JOIN Dx3ameHbt
ON IIpenmersr.IIpenm Ne =
Ox3amenblIIpenm Ne)
ON Crynentsl.Ctyn_Ne = Dx3amensl.Ctyn_Ne;

3ampoc 7.
SELECT Cryn_Ne
FROM Dx3aMeHBbI;
3ampoc 7a.
SELECT DISTINCT Cryn_Ne
FROM Dxk3ameHsr;
3ampoc 8.

SELECT Cryn_dam, Ctyn_ctun
FROM Crynentst
WHERE Cryn_crun >= 1400;
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3anpoc 9.

3anpoc 10.

3anpoc 11.

3anpoc 12.

3ampoc 13.

3anpoc 14.

3anpoc 15.

3ampoc 16.

3ampoc 17.

3anpoc 18.

SELECT *
FROM Dx3ameHBbl
WHERE DOk3 ounenka > 3 AND IIpeam Ne ="'13";

SELECT *
FROM Dx3amensl
WHERE NOT (Ox3_omenka > 3 AND IIpeqm Ne ='13");

SELECT Ilpenm_Ha3s, [Ipeam_uac, [Ipen_c¢awm, Ilpen ums, [Ipen oty
FROM IlIpeamersi, [IpenogaBarenu
WHERE IIpenmersr.IIpen Ne = IIpenonaBarenu.Ilpen Ne;

SELECT *
FROM Crynentst
WHERE Crya_uwms In (‘Anaronwuif', 'Bnagumup');

SELECT *
FROM Dx3amensl
WHERE Dx3_onenka BETWEEN 3 AND 5;

SELECT Cryn_dam, Ctyn_ums, Ctya_ord
FROM Crynentst
WHERE Cryn_dam BETWEEN 'K' AND 'C',

SELECT IlpenonaBarenu.llpen dam
FROM IlpenonaBarenu
WHERE Ilpen_c¢am LIKE 'K*';

SELECT Ilpenonasarenu.llpen_¢dam
FROM IlpenonaBarenu
WHERE IIpen_c¢am LIKE '[A-JI]*';

SELECT *
FROM Dx3amensl
WHERE Dx3_omenka IS NULL

21



SELECT Cryn_dam, Ctyn_ctun, Ctyn_ctun * 1.05 AS Crya_ctun_HOB
FROM Crygnenrtsr;

3ampoc 19.
SELECT Ilpen_d¢am AS ®@amunuu_Ha OykBy K
FROM IlpenonaBarenu
WHERE Ilpen_c¢am LIKE 'K*'
UNION
SELECT Cryn_dam
FROM Crynentst
WHERE Cryza_c¢awm LIKE 'K*;
3ampoc 20.
SELECT 'Tlpenonasatens' AS lomxHocTs, [Ipen_dam AS @amunuu_Ha OykBy K
FROM IlpenonaBarenu
WHERE Ilpen_¢awm LIKE 'K*'
UNION
SELECT 'Crynent' AS omxHocts, Ctyn_dam AS @ammmu_nHa OykBy K
FROM Crynentst
WHERE Cryxa_¢awm LIKE 'K*';
3ampoc 21.
SELECT SUM(Cryn_ctum) AS CymmapHasi_ CTHIIEHAUS
FROM Crynenrtsr;
3ampoc 22.
SELECT COUNT(Cryn_ctun) AS KonmnuecTBo CTYyIEHTOB
FROM CryneHTsi;
3anpoc 23.
SELECT AVG(Cryn_ctun) AS CpenHss_CTUNEHIUS
FROM Crynentsi;
3ampoc 24.
SELECT AVG(Cryn_ctun) AS CpenHsisi_CTUICHIUS
FROM Crynentst
WHERE Crya_ctun>0;
3ampoc 25.
SELECT Cryn_Ne, MIN(Dx3_ornenka) AS HanmensbIinasi oleHka
FROM Dx3amensl
GROUP BY Cryn_Ne;
3ampoc 26.

ELECT Cryn_Ne, Ox3 nara, MIN(Ok3_onenka) AS Hanmenbiasi oreHka
FROM Dxk3ameHsl
GROUP BY Cryn_Ne, Ox3_nara;
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3anpoc 27.

SELECT Cryn_Ne, Ox3_nara, MIN(Dk3_onenka) AS Haumenbinasi_orneHka
FROM Dx3amensl

GROUP BY Cryn_Ne, Ok3_nara

HAVING MIN(Dk3_onenka) < 5;

3anpoc 28.

SELECT Cryn_Ne, Ok3_nara, Min(Ox3 ouenka) AS Haumensbiiasi_oneHka
FROM Dx3ameHsl

GROUP BY Cryn_Ne, Ox3 nara

HAVING Dx3_nmara > #06/10/2008# AND Min(Dx3_orenka) < 5;

3ampoc 29.

a) SELECT *
FROM Dx3amensl
WHERE Cryg_Ne = (SELECT Cryn_Ne
FROM CrynenTsl
WHERE Cryan_¢awm = Tlerpos');

0) SELECT DOk3_Ne, IIpenm_ Ne, Dx3amensl.Ctyn_Ne, Dx3 oueHka, Jk3_jara
FROM Dx3amensl INNER JOIN Crynentst
ON Ox3amensl.Ctyn Ne=CrynenTsl.Ctyn_Ne
WHERE Cryn_¢dam = 'Tlerpos';

3ampoc 30.
SELECT *
FROM Crynentst
WHERE Cryg_Ne IN (SELECT Cryn_Ne
FROM Dx3amensnl);
3ampoc 31.
SELECT *
FROM Crynentst
WHERE Cryg_Ne IN (SELECT Cryn_Ne
FROM Dx3amensl
WHERE 2k3 onenka = 5);
3anpoc 32.

SELECT Dx3_onenka, COUNT(Cryn_Ne) AS KonudecTBo 3K3aMEHOB
FROM Dx3amenbl
GROUP BY DOk3 onenka
HAVING Dx3_ornenka >= (SELECT AVG(Dk3_orienka)
FROM Dx3amenbl
WHERE Ilpenm Ne ='13");
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3anpoc 33.

3anpoc 34.

cusi.Ilpenm_No);

3ampoc 35.

SELECT Cryn_Ne, Cryn_dam
FROM Crynentst
WHERE 1 < (SELECT COUNT(*)
FROM Dx3ameHsl
WHERE Cryaentb.Ctyn_Ne = Dx3amenbl.Ctyn Ne);

SELECT *

FROM Dx3ameHsl

WHERE Dx3 onenka > (SELECT AVG(Dk3_oreHka)
FROM D3x3amenst AS Ceccust
WHERE Dx3amensl.IIpeam Ne = Cec-

SELECT *
FROM Crynentst
WHERE EXISTS (SELECT *

3ampoc 36.

SELECT *

FROM Dx3amensl
WHERE Dx3amensl.CtynNe = Crynentsl. Cryn_Ne);

FROM Crynentsr
WHERE EXISTS (SELECT *

FROM Dx3amensl
WHERE Dx3amenbl.Ctyn Ne = Crynentsl. Ctyn_ Ne
AND EXISTS (SELECT *
FROM Ilpeamerst
WHERE Ilpenmersi.IIpeam Ne

=Dx3amenbl.IIpenm No

‘Maremaruka'));
3ampoc 37.

3ampoc 38.

AND IIpenm_na3B =

SELECT *

FROM Dx3amensl

WHERE Dx3_orenka > ALL (SELECT Dk3_orienka
FROM Dx3amensl
WHERE Crtyn_Ne ='8212");

SELECT *

FROM Dxk3ameHbl

WHERE 5x3_onenka > ANY (SELECT Dx3_orenka
FROM Dxk3ameHbl
WHERE Cryn_Ne ='8212");
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3anpoc 39.
SELECT *

FROM Crynentst
ORDER BY Cryn_dawm;

3ampoc 40.

SELECT *

FROM Crynentst

ORDER BY Cryn_ory, Ctyn_dawm;
3ampoc 41.

SELECT *

FROM Crynentst

ORDER BY Cryn_oru, Cryn_cdam DESC;
3ampoc 42.

SELECT TOP 3 *

FROM CrynenTst

ORDER BY Cryn_ctun DESC,;
[Ipounrtars u MHTEPIPETHPOBATH 3aPOC Ha A3bIke SQL:

3ampoc 1.
SELECT Cryn_dam, Ctyn_Ne, Ctyn_ctun
FROM Crynenrtsr;
3anpoc 2.
SELECT Cryn_dam, Crya_ctun
FROM (SELECT Crya_dam, Ctyn_Ne, Ctya_ctun
FROM Crynenrs);
3anpoc 3.
SELECT Cryn_cawm, [Ipenm Hazs
FROM Crynenrtsl, [Ipeamersr;
3ampoc 4.
SELECT *
FROM Crygnentsl, [Ipeamersr;
3ampoc 5.

SELECT Ilpeam na3s, [Ipenm wac, Ilpen ¢dawm, [Ipen_ums, [Ipen_otu
FROM Ilpeamersr INNER JOIN IIpenonasarenu
ON IIpenmerst.IIpen Ne = [Ipenonasarenu.lIpen Ne;

3ampoc 6.

SELECT Ilpeam_na3B, Ctyn_dam, Ox3_oreHka
FROM Crynentst INNER JOIN (ITpeametsr INNER JOIN Dx3ameHsr
ON TIIpenmersr.IIpenm Ne =
Ox3zamensl.IIpenqm Ne)
ON Crynentst.Ctyn_Ne = Dx3amensl. Ctyg_Ne;

3anpoc 7.
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3ampoc 7a.

3anpoc 8.

3anpoc 9.

3anpoc 10.

3anpoc 11.

3anpoc 12.

3ampoc 13.

3anpoc 14.

3anpoc 15.

3anpoc 16.

SELECT Cryn_Ne
FROM Dx3amMeHb;

SELECT DISTINCT Cryn_Ne
FROM Dxk3ameHEI;

SELECT Cryn_dam, Ctyn_ctun
FROM CrynenTst
WHERE Cryx_ctun >= 1400;

SELECT *
FROM Dx3amensl
WHERE 2x3_onenka > 3 AND IIpeam Ne ='13';

SELECT *
FROM 3k3amensr
WHERE NOT (Ox3_omnenka > 3 AND IIpenm Ne ='13");

SELECT Ilpeam na3s, [Ipenm wac, Ilpen_dawm, [Ipen_ums, [Ipen_otu
FROM Ilpeamersl, IlpenonaBarenu
WHERE IIpeametsi.IIpen Ne = [IpenonaBarenu.llpen No;

SELECT *
FROM Crynentst
WHERE Cryn_uwms In ('Anaronuit', 'Baagumup');

SELECT *
FROM Dx3amensl
WHERE Dx3_onenka BETWEEN 3 AND 5;

SELECT Cryn_dawm, Ctyn_ums, Ctya_otu
FROM Crynentst
WHERE Crya_cdam BETWEEN 'K' AND 'C';

SELECT Ilpenonasarenu.llpen dam
FROM IlpenonaBarenu
WHERE Ilpen_c¢am LIKE 'K*';
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SELECT Ilpenonasarenu.lIpen_ ¢dam
FROM IlpenonaBarenu
WHERE IIpen_¢am LIKE TA-JI]*';

3ampoc 17.
SELECT *
FROM Dx3amensl
WHERE Dx3_omnenka IS NULL
3anpoc 18.
SELECT Cryn_dam, Ctyn_ctum, Ctyn_ctun * 1.05 AS Cryn_ctun_HoB
FROM CrynenTsi;
3ampoc 19.
SELECT Ilpen_¢dam AS ®amunuu_Ha OykBy K
FROM Ilpenonasarenu
WHERE Ilpen_c¢awm LIKE 'K*'
UNION
SELECT Cryn_dam
FROM Crynentst
WHERE Crya_¢dam LIKE 'K*';
3ampoc 20.
SELECT 'TIpenomaBarens' AS JlomkHocTts, [Ipen dam AS @amunnu_Ha OykBy K
FROM Ilpenonasarenu
WHERE Ilpen_c¢awm LIKE 'K*'
UNION
SELECT 'Crynent' AS HomxHocts, Ctyn_dam AS dammimn_Ha OykBy K
FROM Crynentst
WHERE Cryza_¢awm LIKE 'K*;
3ampoc 21.
SELECT SUM(Cryn_ctumn) AS CymmapHas_CTUTIEHAUS
FROM Crynenrtsr;
3anpoc 22.
SELECT COUNT(Cryn_ctun) AS KonnuecTBo CTyIEHTOB
FROM Crynenrtsr;
3ampoc 23.
SELECT AVG(Cryn_crtumn) AS CpenHss_CTUIEHIUS
FROM Crynentsr;
3ampoc 24.

SELECT AVG(Cryn_ctum) AS Cpennsisi_CTHIICHAMS
FROM Crynentsl
WHERE Crya_ctun>0;
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3anpoc 25.

3ampoc 26.

SELECT Cryn_Ne, MIN(Dx3_onenka) AS Hanmensbinasi olieHKa
FROM Dx3amensl
GROUP BY Cryn_Ne;

ELECT Cryn_Ne, Ox3_nara, MIN(Ok3_onenka) AS Haumensbias oreHka
FROM 3k3ameHnbl
GROUP BY Cryn_Ne, Ok3 nara;

3ampoc 27.

SELECT Cryn_Ne, Ox3_nmara, MIN(Dxk3_omnenka) AS HanmeHbiasi orjeHka
FROM Dx3amensl

GROUP BY Cryn_Ne, Dx3 nara

HAVING MIN(Dx3_omenka) < 5;

3anpoc 28.

SELECT Cryn_Ne, Ok3_nara, Min(Dx3_onenka) AS HaumensbImasi_omeHka
FROM Dx3amensl

GROUP BY Cryn_Ne, Ok3 nara

HAVING Dx3_mara > #06/10/2008# AND Min(Dx3_omenka) < 5;

3ampoc 29.

a)

0)

3anpoc 30.

3anpoc 31.

SELECT *
FROM Dx3amensl
WHERE Cryn_Ne = (SELECT Cryn_Ne
FROM Crynentst
WHERE Cryn_dawm = 'Tlerpos');

SELECT Dk3 No, [Ipenm_Ne, Dx3amenbl.Ctyn_Ne, Dk3 olieHka, Dk3_jara
FROM D3k3amensl INNER JOIN CtyneHTbl

ON Ox3amenbl.Ctyn Ne=Crynentsl.Ctyn_Ne

WHERE Cryxn_c¢awm = Tletpos';

SELECT *

FROM Crynentst

WHERE Cryg_Ne IN (SELECT Cryn_Ne
FROM 3xk3amensr);

SELECT *

FROM Crynentst

WHERE Crya_Ne IN (SELECT Cryn_Ne
FROM Dx3ameHsl
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WHERE Dx3 omnenka = 5);

3anpoc 32.

SELECT 3x3_ouenka, COUNT(Cryn_Ne) AS KonndecTBo 3K3aMeHOB
FROM 3xk3ameHbl
GROUP BY DOx3 onenka
HAVING Dx3_onenka >= (SELECT AVG(Dk3_orenka)
FROM Dxk3amMeHsl
WHERE IIpeam Ne ='13");

3anpoc 33.
SELECT Cryn_Ne, Ctyn_dam
FROM CrynenTst
WHERE 1 < (SELECT COUNT(*)
FROM Dx3amensl
WHERE Crynentbl.Ctyn_Ne = Dx3ameHbl. CTyn Ne);
3ampoc 34.
SELECT *
FROM Dx3amensl

WHERE Dx3 onenka > (SELECT AVG(Dk3_oreHka)
FROM 3x3amensr AS Ceccust
WHERE Dx3amensbr.[Ipeam Ne = Cec-
cus.Ilpenm_Ne);

3ampoc 35.

SELECT *
FROM Crynentsl
WHERE EXISTS (SELECT *
FROM Dx3amensl
WHERE Dx3amensr.Ctyn_Ne = Crynentsl. Ctyn_No);

3ampoc 36.

SELECT *
FROM CrynenTsr
WHERE EXISTS (SELECT *
FROM Dxk3ameHbl
WHERE Dx3amensr.Ctyn_Ne = Crynentst. Cty_Ne
AND EXISTS (SELECT *
FROM IlIpeamerst
WHERE IIpeamertsr.IIpeam No
=DOx3amensl.lIpenm Ne
AND Ilpenm_na3zB =
‘Marematuka'));
3ampoc 37.
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3ampoc 38.

3ampoc 39.

3ampoc 40.

3ampoc 41.

3ampoc 42.

SELECT *

FROM Dxk3ameHsbl

WHERE Dx3_omnenka > ALL (SELECT Dk3_omnenka
FROM Dx3ameHbl
WHERE Cryn_Ne ='8212");

SELECT *

FROM Dxk3ameHsbl

WHERE Dx3_orerka > ANY (SELECT Dx3_oreHka
FROM Dx3ameHEbl
WHERE Cryg_Ne ='8212");

SELECT *
FROM Crynentst
ORDER BY Cryn_dawm;

SELECT *
FROM Crynentst
ORDER BY Cryna_ory, Ctyn_dawm;

SELECT *
FROM Crynentst
ORDER BY Cryn_oru , Cryn_cdam DESC;

SELECTTOP 3 *
FROM Crynentst
ORDER BY Cryn_ctun DESC;
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