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O1ieHOUHBIE MaTEPHAIIBI — 3TO COBOKYIMMHOCTh Y4EOHO-METOMYECKUX MaTepH-
aJIoB (KOHTPOJIBHBIX 3aJaHUi, OMCAaHUN GOopM M TIPOLETyp), MPeTHA3HAYECHHBIX IS
OIICHKU Ka4eCTBAa OCBOCHMSI OOYJAIOIIMMHUCS TaHHON JUCITUTUTMHBI KaK 9aCTH OCHOB-
HOU npodeccroHaTbHOM 00pa30BaTEIIbHON MTPOTPAMMBI.

[lens — OIIEHUTH COOTBETCTBHE 3HAHWMM, YMEHHN U YpOBHSA MPUOOPETEHHBIX
KOMITETCHIIUN OOyJarouIuxcs MejisiM U TpeOOBaHUSIM OCHOBHOM MpodheCcCUOHATBHOM
00pa30BaTEIHLHOM MPOTPAMMBI B XOJI€ MMPOBEICHUS TEKYIIETO KOHTPOJIS U MIPOMEXKY-
TOYHOM aTTeCTAINH.

OcHOBHas 3aja4a — OOECIEYUTh OIIEHKY YPOBHS C(OPMHUPOBAHHOCTH OOIIIe-
KyJbTYPHBIX, 00MEenpo(ecCHOHATBHBIX W MPOGECCHOHANBHBIX KOMITETEHIIUN, TIPH-
o0peTaemMbIX 0O0YJarOIIMMCSI B COOTBETCTBUH C 3TUMH TPEOOBAHUSIMHU.

KoHTponp 3HaHuil nmpoBoAUTCA B OpME TEKYUIETO KOHTPOJISA U MPOMENKYTOU-
HOW aTTEeCTalNHU.

Tekymuii KOHTPOJIb YCTIEBAEMOCTH MTPOBOJUTCSA C IIENIbIO ONPECIICHUS CTEIe-
HU YCBOEHHMS y4eOHOrO MaTepualia, CBOEBPEMEHHOI'O BBISBICHHUSI U YCTpaHEHUS He-
JIOCTaTKOB B IOATOTOBKE OOYYAIOIIMXCS M MPUHATHS HEOOXOAMMBIX MEp IO COBEP-
IIICHCTBOBAHUIO METOJMKHU TMPETOJaBaHus yIeOHON NUCIUILTAHBI (MOIYJIs), OpTaHu-
3aIuy pabOThl OOYYAIONTUXCS B X0JI¢ YUCOHBIX 3aHATUN U OKa3aHUS UM WHIUBHUIY-
AJIbHOU IOMOILIU.

K KOHTpOIIO TeKyIel yCcreBaeMOCTH OTHOCATCS IPOBEPKA 3HAHUM, YMEHUHN U
HABBIKOB, MPUOOPETEHHBIX OOYYAIOIIMMHUCS B XOJI€ BBITIOJTHEHUS WHAWBHUIYaTbHbBIX
3aJlaHMi Ha MPAKTUYECKUX 3aHATUSIX W jJabopaTopHbIX padorax. [Ipu oneHuBanuu
PE3yJIBbTaTOB OCBOSHUS MPAKTHUECKUX 3aHATUN U TAOOPATOPHBIX padOT MPUMEHSIETCS
IIKajga ONEHKH «3a4Te€HO — He 3a4TeHOo». KomumdecTBO 1a00OpaTOPHBIX U MpaKTHYE-
CKUX paboT U MX TEMaTUKa OompejesieHa padoueil mporpaMMoi JTUCIUIUINHBI, YTBEP-
YKJIEHHOM 3aBeyronuM Kadeapoil.

Pe3ynbTaT BBITIOJIHEHHSI KaKJIOTO WHIWBHUIYAITBHOTO 3aJaHUS JIOJDKEH COOT-
BETCTBOBATh BCEM KPUTEPHUSM OIICHKH B COOTBETCTBUU C KOMIETEHIUSMHU, YCTAHOB-
JICHHBIMU /715 33JJAHHOTO pa3jienia AUCIIUTUTHHEI.

[TpoMeKyTOUHBIN KOHTPOJIb MO JUCIHILIMHE OCYIIECTBISCTCS NPOBEICHUEM
3a4yeTa C OLIEHKOW M 9K3aMeHa.

dopma MpoBeACHHS 3a4eTa M dK3aMEHa dK3aMeHa — MUChMEHHBIA OTBET IO
YTBEP)KJICHHBIM DK3aMEHAIMOHHBIM OujieTaM, CHOPMYITUPOBAHHBIM C YYETOM CO-
nepkanust yaeOHON AucIUIUINHBL. [lociie BBIMOTHEHUS TMCHMEHHON paboThl 00ydva-
€MOro MPOMU3BOJUTCSA €€ OIEHKa IMpenojaBareyieM U, IpU HEOOXOIUMOCTH, MPOBO-
JTUTCSl TeopeThyeckas Oecena ¢ oOydyaeMblM JJisi YTOUHEHHS HK3aMEHAI[MOHHOU
OLICHKH.



HﬂCl’[OpT OLHCHOYHBIX MAaTE€PHUAJIOB 10 JTUCIHTUIIJIHHE

Moayas 1
Ne KonTpoaupyembie pa3aesibl (TeMbI) IUCIH- Koa xonTpoaupy- Bun, meton,
n/n MJIMHBI eMoii KOMIeTeH- ¢popma
(pe3ysibTaThl O pa3jesiam) oM (MM e€ 4acTH) OLICHOYHOTO
MepONpHUATHS
1 2 3 4
Paszoen 1
1 | OcHoOBBI IpOrpaMMUPOBAHKS Ha SI3BIKE BHICO- 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 ¢ OubmMorekoit Matplotlib IIK-1.1; [IK-1.2 3auer
Monyas 2
Ne KonTpoaupyembie pa3aesibl (TeMbl) IMCIH- Koa xonTpoaupy- Bupa, meton,
n/n TJTMHBI eMOil KoMIeTeH- (hopma
(pe3ybTaThl MO pa3aesiam) oM (MM e€ 4acTH) OLIEHOYHOI'0
MepOonpHATHS
1 2 3 4
Pazoen 4 )
! OcHoBBI paboTHI ¢ OMOIHOTEKOH Pandas MK-1.1; TIK-1.2 Jxsaven
Pazoen 5 )
2 OcHogsl pabotsel ¢ CYB/] SQL.ite MK-1.1; TTK-1.2 Jizamen

Kpurepuu oueHuBaHus KOMIIETEHU UM (Pe3yJIbTATOB)

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 oOImas KOMITO3HUIIUS, JOTHYHOCTh, YOCKICHHOCTD,
oO111ast pyAUIIHS )

5). Ucnosib30BaHUE AOMOJHUTEIBHOMN JINTEPATYPHI IPU NOJATOTOBKE OTBETOB.

VYpoBeHb ocBoeHUsI CHOPMUPOBAHHOCTH 3HAHUM, YMEHUN W HABBIKOB IO JUC-
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[UTUTMHE OlICHUBAeTCs B hopMe OaTbHOM OTMETKH:

«OTAMYHO» 3aCITY)KUBAET CTYIACHT, OOHAPYKUBIINI BCECTOPOHHEE, CHUCTEMa-
TUYECKOE U MIYyOOKO€ 3HaHHE y4yeOHO-TIPOrpaMMHOr0 MaTepuaia, yMEeHHEe CBOOOJIHO
BBITIOJIHATH 3aJIaHUS, IPETYCMOTPEHHBIE POTPAMMOM, YCBOUBIIMKA OCHOBHYIO M 3HA-
KOMBIN C JIOMOJIHUTEIBHON JIMTEpaTypoOl, pEKOMEHI0BaHHOUW mporpammoii. Kak mnpa-
BUJIO, OLIEHKA «OTJINYHO» BBICTABIIAETCS CTYAEHTAM, YCBOMBIIMM B3aUMOCBA3b 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, OOHAPYKUBIIMKA MOJHOE 3HAHUE Y4eOHO-
IIPOrPAMMHOTO MaTepuaia, YCIEIIHO BBIIOIHAOIIMN ITPEyCMOTPEHHBIE B IIPOrPaM-
M€ 3a/1aHHsl, YCBOMBIIMI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO B IPOrPAMME.
Kak mpaBuio, onieHKa «XOpOIIO» BBICTABISETCS CTYIEHTAM, ITOKA3aBIIMM CHCTEMa-
TUYECKUI XapaKTep 3HAHHUM MO IUCLUIUIMHE U CIIOCOOHBIM K HUX CAMOCTOSATEILHOMY
MOTOJHEHUIO U OOHOBIICHHIO B XOJI€ JajbHelIel ydyeOHoi paboThl U mpodeccuo-
HaJIbHOU JESITCIbHOCTH.

«YI0BJIETBOPUTEIBbHO» 3aCIYKXUBAET CTYICHT, OOHAPYKMBILIHIA 3HAHUS OC-
HOBHOTO y4€OHO-IIPOTPaMMHOTO MaTepuajia B 00beMe, HEOOXOMUMOM IS JalibHEH-
el yueObl ¥ mpeacTosuiel paboThl MO CNENUATbHOCTH, CIPABIISIONINIICS C BBIMOJ-
HEHHEM 3aJaHui, NPEIyCMOTPEHHBIX MTPOTPAMMON, 3HAKOMBIA C OCHOBHOM JUTEpa-
TypOM, PEKOMEHIOBAaHHOM IporpaMMon. Kak mpaBuio, OLIEHKA «YHOBJIETBOPUTEIb-
HO» BBICTAaBIIIETCS CTYJICHTAM, JOMYCTUBIIMM MOTPEIIHOCTA B OTBETE HA DK3AMEHE U
IPU BBINOJHEHUU 3K3aMEHAlMOHHBIX 33JaHui, HO 00najaroIMM HeoOXOIUMBIMU
3HAHUSIMU JUJIS1 KX YCTPAHEHUS TIOJI PYKOBOACTBOM ITPEIIOIaBATEIIS.

«HeynoB/1eTBOPUTEIBHO» BBICTABIIACTCS CTYACHTY, OOHApYXHUBIIEMY IMpode-
Jbl B 3HAHUSIX OCHOBHOTO y4e€OHO-IPOrpaMMHOT0 MaTepuala, A0MyCTUBIIEMY IPHH-
LUIIMAJIbHbIE OMMOKKU B BBIMOJIHEHUH MPEAYCMOTPEHHBIX TporpaMmoil 3aganuid. Kak
MPaBUJIO, OLIEHKA «HEYNOBJIETBOPUTEIIBHO» CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
NPOAOKUTh OOy4YeHHE WM MPUCTYMUTh K MNpOo(deCCHOHATBHON AEATeNbHOCTU IO
OKOHYAaHHUH By3a 0€3 IONOJHUTEIbHBIX 3aHATHI MO0 COOTBETCTBYIOLIEH JUCIUIUIMHE.

TunoBble KOHTPOJIbLHBbIE 3aIaHUS] UJIM UHbIE MaTePUAJIbI
Monayas 1
Bomnpocs! k 3a4eTy Mo JTUCHHUILIAHE

. OCHOBHBIE OTJIMYHUTENIbHBIE 0COOCHHOCTH s3bika Python.

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

. Turel 1 MOzENb TaHHBIX s3bIKa Python.

. dyHKIMK BBOJIA M BBIBOJIA si3bIka Python.

. Apudmernyeckue onepanuu s3bika Python.

. Maremartndeckue ¢hyHKIuu si3pika Python.

. Oneparop if si3p1ka Python.

CO~NOoO Ul WM K



9. Hukie! B si3pike Python.

10. Konnnexkuu B si3bike Python.

11. Crucku B s3wike Python.

12. Koprexu B si3pike Python.

13. MHuoxectBa B s3bike Python.

14. Cnosapu B s13b1ke Python.

15. Cpe3ssl criuckoB B sa3bike Python.

16. Pabota co ctpokamu B si3bike Python.

17. Ilonb3oBarenbckue PyHKIMU B si3bike Python.

18. Co3nanue MaccHUBOB array ¢ ucroib3oBanueM NumpPy.

19. Co3nmanue crienuaabHBIX MACCHBOB C UCIONb30BaHueM NUmPYy.

20. O6parieHue k 2eMeHTaM U (parMeHTaM MaccuBa array.

21. IlpeacraBiieHus 1 U3BMEHEHHUE PAa3MEPHOCTEN MaccuBa array.

22. KoHkaTeHanus 1 pa3eieHue MacCHBOB array.

23. Cpe3bl MaccHBOB array.

24. OCHOBHBIE ONEpaluyi HAJl MacCuBaMu array.

25. TpancnupoBaHrue MacCHUBOB array.

26. Coznanue AByMEpHBIX TpaUKOB ¢ UCTIONIb30BaHUEM (YHKITUH plot.

27. TlocTpoeHHEe HECKOIbKHX TpaMKOB B OMHMX KOOPJAMHATHBIX OCSX W HX
dbopmarupoBaHue.

28. MeTKHu KOOpJIMHATHBIX OCEH U JIETEH/IBI.

29. IlocTpoeHre HECKOJIbKUX rpauKOB B Pa3HbIX OCIX.

30. Co3nanue CTyneH4aThIX, CTEKOBBIX, Stem U TOYEYHBIX TPapUKOB.

31. Co3ganue ructorpaMM, CTOIOYATHIX M KPYTOBBIX TUATPAMM.

32. IToka3s uzobpaxenunii B Matplotlib.

33. Co3ganue TpexMepHbIX rpaduKoB U UX PopMaTUPOBAHUE.

Monayan 2
Bomnpocsl k 3k3amMeHy 10 JMCHUIJIMHE

. Ctpykrypa manHbix Series B Pandas.

. Ctpykrypa nanubix DataFrame B Pandas.

. Ilepennnexcarus B Pandas.

. YnajieHne 31eMeHTOB U3 ocH B Pandas.

. JlocTym no uHaEKCy, BbiOOpKa 1 ¢uibTparus B Pandas.

. Llemouncnennsle nHAEKCH B Pandas.

. Apudmerrnueckue onepanuy 1 BEIpaBHUBaHKE JaHHBIX B Pandas.
. [Ilpumenenune GyHkimii 1 orodpaxenue B Pandas.

. CoptupoBKa u pamxupopanue B Pandas.

10. Yrenue u 3anmuch JaHHBIX B TEKCTOBOM (hopmate B Pandas.
11. Yrenue daiinos Microsoft Excel 8 Pandas.

12. O6paboTKa OTCYTCTBYIONIIUX JaHHBIX B Pandas.

13. [IpeoOpa3oBanue nanHbIX B Pandas.

14. Manunynsiuu co crpokamu B Pandas.

15. KoMOuHMpoBaHUe U CAUSHUE HA0OPOB JaHHBIX B Pandas.
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16. IToctpoenue rpadukoB ¢ momoiso Pandas.

17. ArperupoBanue naHabix B Pandas.

18. CBomHbIe TaOMUIIBI U IepeKpecTHOE TadynupoBaHue B Pandas.

19. OcHOBBI PabOTHI C BpeMEHHBIMH  psijiamu B Pandas.

20. Pexssumonnast Moaeinb JaHHBIX.

21. Orpannuenus nenoctHoctu PB/I.

22. HopmanbHbie popmbl oTHOIIeHUH B PB/I.

23. ER-Monens nmpeaMeTHOM 00macT.

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

25. S3pik SQL. IIpennoxkenne FROM unctpykiuu SELECT.

26. A3b1k SQL. ITpennoxxennie WHERE unctpykuun SELECT.

27. A3k SQL. Tlpemnoxenuss GROUP BY, HAVING u ORDER BY wunctpyxk-
muu SELECT.

28. A3k SQL. [TogurHEHHBIE 3aMIPOCHI.

29. Cosnmanue u ypanenue Tadmui B SQLite.

30. Moaudukarus Tadaun B SQL.ite.

31. IIpencrapnenus B SQL.ite.

32. NuaexcupoBanue tabmui B SQLIite.

33. Tpanzakuuu B SQL.ite.

34. Tpurrepsr B SQL.te..

TunoBble 3aaHNsl AJI51 CAMOCTOSITE/ILHOI PadoThl
Monyas 1

. BeicTpozelicTBre mporpamm Ha sizbike Python.

. Otnaaka nporpamm B cpene Jupyter Notebook.

. Komanma %timeit B cpene Jupyter Notebook.

. @opMaTHpOBaHHBIN BRIBOA B si3blke Python.

. Pabora ¢ daitnmamu B Python.

. Monynu u nmakets! B Python.

. Pabota ¢ uckimouenusmu B Python.

. Monyns linalg oubmuorexkun NumPy.

. Muoxectsa (unique) u onepamuu Haa HumMu B NUmPYy.

10. daitnoBeIii BBOJI-BBIBO MAaCCUBOB array.

11. T'eneparus niceBaociaydaiiubix uncena B8 NUMPY.

12. CopTupoBKa MacCHBOB array.

13. Jlorapudmuyeckuii Maciirad y koopauHatHbix oceit 8 Matplotlib.
14. TekcroBbie aneMenThI rpaduxos Matplotlib.

15. @ynkuu contour, contourf u tricontour, tricontourf 8 Matplotlib.
16. Pabora ¢ Anaconda Navigator.

17. IDE s s3wika Python.

O 00 ~NO N B WD
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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.

. Bzaumoneiicteue c HTML u Web API B Pandas.

. Bzaumoneiicteue ¢ 6azamu nanHbix B Pandas.

. O6HapyxeHnue u GpuibTparys BEIOpocoB B Pandas.

. Perynsipabie BEIpaKeHUS.

. BextopHsie cTpokoBbie (yHkuu B Pandas.

. 3menenue Gpopmel u moBopoT B Pandas.

10. Tumbl TaHHBIX ¥ HKHCTPYMEHTHI, OTHOCSIIIUECS K JaT€ U BPEMEHHU.
11. Jluana3oHsl 1at, 4acToThl U cABMT B Pandas.

12. [lepuonst u apudmernka nepuozos B Pandas.

13. Tlepenuckperusamnus 1 npeodpazoBaHue dYacToThl B Pandas.

14. Cronp3siue okoHHbIe GhyHKIMK B Pandas.

15. Ocnosuble pynkuun CYB/I.

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

17. Anomanuu MmonuduKauu JaHHBIX.

OO0 N0 01~ WKk

JlabopaTopHBIi NPAKTHKYM

Moayas 1
Ne Ne paznena .
HaumeHoBaHue 1a00paTOPHOIi padoThI TpynoeMkocTh, yac
n/m | JUCHHUILUIMHBI
1 1 BBeneHue B mporpaMMHpOBaHUE HA 8
s3b1ke Python, ycioBHBIE orepaTtopsl
BBenenue B nporpaMMHpOBaHHE Ha
2 1 8
si3p1ke Python, riukiib
3 2 Pabora ¢ marpunamu Ha si3bike Python 12
4 3 [TocTpoenue rpaduxoB Ha si3pike Python 4




Monyasb 2

Ne Ne pa3znena .
HaumenoBanue j1abopaTopHoii padoTbl TpynoemkocTs, yac
n/n | JUCHMIIMHBI
1 4 Pabora co cTpykrypamu ganabix Pandas 6
2 4 Pabora ¢ BpeMeHHBIMH psiamMu B Pandas. 3
3 4 Busyanusanust nanabix B8 Pandas. 3
[Toctpoenue BJ B SQLite. DB Browser for
4 5 : 10
SQL.ite.
5 5 SA3p1ik SQL u ero peanuzanus B CYBJI SQLite. 7
Coznanne u yganenue Tabmui. Momuduxanus
6 5 tabmu. [IpencraBnenus. MuaexkcupoBanue Taod- 7
nuil. Tpanzakuuu. Tpurrepsl.

CIIMCOK
3aJaHUM HA NPOBEPKY 3HAHUA
OCHOB MPOrpaMMHPOBaHus Ha s3bIke Python

3apnanme 1. CocTaBUTh JUHEHHBIN aITOPUTM U MPOTrpaMMy JUIsl TIPEAIOKEH-

HOI'O BapuaHTa, B KOTOpOﬁ BBOAATCA HCXOOHBIC JAaHHBIC, BBIYHMCIAIOTCA 3aJaHHBIC

apI/I(i)MeTI/I‘IeCKI/I€ BBIPAKCHUA U BBIBOAATCA HA SKpaH AUCILICSA PC-YJIbTAaThbl BHIYUCIIC-

HUM (I/ICXOI[HBIC JaHHBIC BBI6I/IpaIOTCSI IMPOU3BOJIbHO, UCXOJA U3 obOacTu AOITYCTUMBIX

3HaYeHUI (YHKITIH).

Bapunanr 1
,r 3 s 0,13725-107 + a]
V=4jag +ax” +2x + — ;
2 +sin” 3x
z = ay¥x +In|l + ay + a, x|
Bapuanr 2

2
™ x,

¥ = Inpe| + tgo — e



-4
Yy = lgla’| + arctgx? + n+4,56.10 .

Ya + x|
Bapuanr 3
a = 5a™(a + x) = J|cosx*|: y = 18ax + {,’? - sin%.
Bapuant 4
® = 5b° +sin(ax® + b); z = Lﬂg—e‘““’l.
(1+ 2x)”
Bapunaunr 5
r, .3
y= ~|.3|',f;|-2 +b2;3__ = Ejnzﬂ -C(}SE;I = w
2 Ea}'dn!l z
Bapuant 6
2sinx + E(.‘-Ex
_@th. 2
xX=73 Z=e VY=
(1+a) 3+ cos* x
Bapuant 7
3
y= w;z = lsinZ|- cosZ + va® + x*.
e™ 2 2
Bapuanr 8
o = n+{a+x3}3 B= |
Inja + x| +3,45.107"" , _1+x
1+ x
1+ 3
1+ x
BapuanT 9

2

a=sinx;b=cos x;e=1+1gx;

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

e’ +e" o cosP+sin?3a
T Y =cCeT+

1 +e” 3 1+ 31+ x

o =1+ e, B=



Bapuanr 11

5
a-+sinx +3.e™™ [az c ] .y
y= L= + — +sin=.
YIn(2b + ¢?) + b™ at+b ax+bx
Bapuanr 12
- 23
o = e e‘hy—[ axtb +IEI]
” a’x + b
Bapuant 13

3 2x
arctgx” + cos+/
={ gx zx) sz =ay" + b-cosl| +arctg y*.
e” + In|2,4x7

Bapnanr 14

] x?
y= 3x” + 25e +1n{x+1);z=m2-ﬂzx+ﬂ'5i“[£+£]~
Lx]':'|+w'{ar3+2 3 8

Bapnanr 15

2

b 3 3

E:ﬁ'l‘lﬁ'fx -lnx;
£+ 51N X

P | =

x a=1)
+ TR BT
7,5-32x>  In[x’ -6

y=a

Bapnanr 16

b+ b 3.45.107° 4 x? T , = n
- — + '\-.}?=_I + — X+ —,
e* +8in"2x  py? 4 x4 1 8 4 2

=

Bapuanr 17

2

z=-a’x"+b-sinx +

—Inp? +2x+3;

X

Xx+e

23
X . 2
y:gl.[ ] —2-sinx".
a+x

Bapuanr 18

1l |Im 2 - [-T
t=—- |7iz2=€™ + -sinc—1g —.
2 \e 8 12



Bapuanr 19

2

sin“ a a -
x=armga+T-e“'h_"|;y=ax3+i-x +4a-x+e "

Bapuanr 20
2
m - . M 0] 0] n+2 0
5= -8in— + f - cos—; % = — - coSm + —— - tg—.
2 3 2 3 3 4
3aganue 2.

Bapuanr 1. CoCcTaBHTh AITOPHTM M NIPOrpaMMy BeIYHCICHHA (DYHKLHHA
f(x) npH NPpOU3BONBHOM X

2x+4, ecmm =2 < x <=1

filx)= Exi., eclii =l <x<1;
=2x+2 ecml<x =2

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

Bapuanr 2. CocTaBUTEL AJITOPHTM W NIPOrpaMMy BelMHCIEHHA (DyHKUHH
y = f(x), rpadhuk KoTopoi H3oOpakeH HA pPHCYHEKE.

Bapuanr 3. CoCcTaBHTL ANTOPHTM M NPOrpaMMy BeIMHCICHHA QYHKUIHH
f(x) npH NPOU3BOJILHOM X:

1, ecliMx = =1;
fix)=42x? =1, ecom =l < x < 1;
xz‘, eclim |l < x < 2,

[Tpu x > 2 pyukuma f(x) He onpeneneHa.
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Puc. k papuaHTy 2

Bapuanr 4. COCTAaBHTB ANITOPHTM H MPOTrPaMMy, KOTOPas Onpeaeiiser,
MPHHALIEAKHT JIH TOYKA ¢ HEKOTOPLIMH KOOPAHHATAMM (X, ¥) 3alUTPHXO-

BAHHOH o01acTH, H300paKeHHOI Ha PHCYHKE.

.!"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.

12



BriBecTH Ha 2KpaH IMCIIed HAHMEHOBAHHE W YHCIOBOE 3HAYCHHE
MIOIIATH (PHIYPEL ¢ MAKCHMAIBHOI IIOIIANBIO.

Bapuant 8. 114 oTpe3kos a, b U ¢ onpele/IiTh, MOXKHO JTH W3 HHX T0-
CTPOHUTH TPEYTONIBHHK H ABISETCS JIH 3TOT TPEYTOJIBHHK NMPAMOYTOIEHBIM
(a, b, ¢ — uenslie ydcna).

Bapunant 9. CoCcTaBUTh ANTOPHTM H NTPOrpaMMy, KOTOpas OnpeaeiseT,
NMPHHALTEANT JIH TOYKA ¢ KOOPAHHATAMH (X, ¥) 3alUTPHXOBAHHONH 00-
JIACTH, W300pakKeHHOH Ha PUCYHKE.

¥

L=

Puc. K BapHaHTy 9

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

. 3x
28in— eCIu X <
4 ¥ ¥

S(x)= x x+1
—tg——, eCAHX > —.
2 3

B Tex cnyyasax, Korma taHreHc He HMeeT 3HA4YeHHi, BeIBeCTH coodile-
HHE «(PYHKLHA He CYLLIECTBYETs.

(=Y

Bapuanr 11. dana dyHkuua fix) = Jx. [TpoBepHTL, YTO LIS MOOLIX
MPOH3BONLHO BEIOPaHHLIX aprymMeHToB x; > 0 1 x, > 0 UMeeT 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 IKpPaH THCITEA BRIBECTH MHHHMATBHOC 3HAYCHHE CI:I‘_';"HKLIHH‘

13



Bapuanr 13. CocTaBUTh aNropuT™ H MNPOrpaMMy BhIYHCICHHA
(yHELHK f({X) IPH NPOU3BOIEHOM X:

—, ecIM x < =2;
X

fix)=1x"+4, ecin =2< x < 0;

3 , ecmx > 0.
[ x” +1

Bapuant 14. @yukuma y = 2 + +/3 — 5x yOuiBaet Ha (—e=; 0,6). BuibpaTts
NPOH3BOIBHO TPH 3HAYEHHA apryMeHTa X; > Xy > X3 H yOedHUThCA, YTO

Slx) > f(x3) > flxz).
Bapuanr 15. Onpeae/HTh 3HAK BuIpakKe HHIA:

. 5 St Sm 5m
sin—cos —tg—ctg—;

6 7T 8 9

sinﬂcm(—q—n]t Eclg(—q—ﬂ]
7 9 )% 1/,

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

Puc. ¥ papuanTy 16

Bapuanr 17. Onpenenuts MUHHMAIBHOE 3HAYEHHE CPedH 3alaHHBIX
xl., Ji‘j, x3 H X4

Bapnanr 18. CoCTaBUTL ANTrOpHTM H IMPOrpaMMy BhIYHCIIEHHHA
(GYHKUHH f(x) NpH NPOH3IBOJIEHOM X;

14



X
=IMN+x], ecnml<x<3;

S(x)= sin2x
, ecnux > 3.

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

Bapuanr 19. CocraBuTh aITOPUTM M NIPOrpaMMy BbIYMCIICHHS 3HaYe-
HHUA QPYHKLMH (CM. PHCYHOK) IPH NMPOU3BOJILHOM 3HAYCHHUH apryMEHTa X.

Puc. k Bapuanty 19

Bapuanr 20. 3anaHbl CTOPOHBI JABYX TPEYrojlbHHUKOB: (a,, b, ¢;)
H(ay, by, ¢,). OnpesenuTh TPEYTroAbHUK ¢ MAKCHMAIBLHON MUIOIAALIO.
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CIIMCOK
3aJJaHUIl HA IPOBEPKY 3HAHMA

OCHOB pa6oThI ¢ OudauoTekoid NUMPyY

3axanue 1.

Bapuanr 1. ChpopmupoBatb MaTpuily A 1o rnpaBuiy
o - 2b; + by

max
T0€ bpins Dax — MUHUMAIBHBIN M MAKCUMAJIBHBIN 3JIEMEHTHI TPOU3-

BOJIbHO 3aJaHHOM MaTpulibl B pazmepoM 3x4.

b

Bapuanrt 2. B mpou3BoibHO 3agaHHBIX MaTpuLiax X u Y pa3zmepoM 5x4
OMpeIeaTUTh MAKCUMAaJIbHbIC JIEMEHTHI U TIOMEHSITh MX 3HAYECHUS Me-
cramu. B matpuiie X Bce oTpuliaTeibHbI€ JIEMEHTBI 3aMEHUTh MAaKCH-
MaJIbHBIM 3HAYEHUEM.

Bapuanr 3. ChopmupoBath OJHOMEPHBIII MacCUB, COCTOSALIAM
13 MaKCUMaJIbHbIX 3HAYEHU 1 MOJIOXKUTEIbHBIX 3JIEMEHTOB COOTBETCTBY-
IOIIUX CTPOK MTPOMU3BOJILHO 3aIaHHOM MaTpUlIbl B pa3zMepom 5x6.

Bapuant 4. OnpenenuTb MaKCUMAJIbHBIM 3JIEMEHT CPEIU JIEMEHTOB
KBaJIpaTHOM MaTPULILI pa3MepPOM 5X35, JIeKallluX BBIIIE TJIABHOM AUaro-
HaJIM, U MUHUMAJIBHBIN JIEMEHT CPEAU JIEMEHTOB, JIEXAIIIUX HAXE IT1aB-
HOM auaroHanu. [TomeHsTh HaliieHHbIE 3HAYEHUS MECTAMM.

Bapuanr 5. Onpeaenutb MakKCUMaJIbHBINA 3JIEMEHT B IMTPOM3BOJILHO 3a-
OAHHOU MaTpule Z pa3MepoM mXn U OOHYJIMTh BCE IJEMEHTHI CTPOKH
1 CTOJI01IA, HA TIEPECEYCHUH KOTOPBIX PACIIOJIOKEHO HAMIECHHOE 3HAYCHUE.

Bapuant 6. ChopMupoBaTh OTHOMEPHBIN MAaCCUB, KaXIbIi 2JIEMEHT
KOTOPOTO paBeH MaKCUMAaJIbHOMY 2JIEMEHTY COOTBETCTBYIOIIIETO CTOJIONA
IMPOU3BOJILHO 33IAaHHOM MaTPULILI pa3MepoM mxn. B chopMUpOBaHHOM
MAaCCHUBE HAiTU MUHUMAJIbHBIN 3JIEMEHT.

Bapuant 7. ChopMupoBaTh NpOU3BOJIbHEIN IBYMEPHBIA MAaCCUB LIE-
JIOYUCIEHHBIX 3HAUCHUI pazMepoM 6x6. OmpeneanuThb YUCIIO TIOBTOPEHUI
KaKI0ro U3 3HAYECHUH 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-

YCHHUC 3JICMCHTLI CTPOKH M CTOJ]GL[&, KOTODPBIM ITPUHAOJICXKAT HAMUIEHHOE
3JHA4YE€HHE.

Bapuant 15. HajiTu MUHMMaIbHOE 3HA4Y€HME TJIABHOM JMaroHaaiu
1 MaKCHUMaJbHOE 3HaYeHMe BCIIOMOraTeJIbHOW JUaroHaau B KBaj-
paTHOM MaTpulie pa3MepoM 5x5. HalineHHble 3HAUEHMWS TIOMEHSITh M€-
ctamu. Eciam 3TH 3HaYE€HMS MPUHAAJIEXAT OQHOMY 3JIEMEHTY, TO 3TO
3HAYE€HUE MPUCBOUTH BCEM BJIEMEHTAM TJIABHOM M BCIIOMOTaTeJbHOM
JUaroHaliei.

Bapuant 16. OnipeietuTh 1 MOMEHSTHL MECTAMU MaKCUMAaJIbHOE U MU-
HUMAaJIbHOE 3HAYEHUS CPEIY IJIEMEHTOB, PACIIOIOXKEHHBIX BBIIIIE TTIABHOM
M HUXKE BCIIOMOTATeIbHOM IUaroHaieil B IPOM3BOJILHO 3aIaHHOM KBajI-
paTHO# MaTpulle pa3MepoM 6x6.

Bapunant 17. B npou3BoJbHO 3aaHHOM MaTpulie A paamepoM 5x4
OIpeIcIUTh MUHUMATLHBINA 2JIEMEHT M OOHYJIUTH 3HAUCHUE 3JIEMEHTOB,
pacmoIOXeHHBIX HMXXE U ITpaBee HalJIeHHOTO 3JIeMEHTAa.

17



BapuanT 18. B Tpex npou3BOJIbHO 3aJaHHBIX MTOJIOXKUTEIbHBIX MATPU-
11ax pa3sMepoM 3xX3 onpeneauTb MaKCUMaIbHbIE 271IeMeHThl. CuMnTas Hau-
NeHHBIE 3HAYEHUS UIMHAMU OTPE3KOB, OMPEAEIUTh BO3MOXHOCTD MO-
CTPOE€HUS U3 HUX TPEYTOJbHUKA.

Bapuant 19. ChopmupoBaTh O1HOMEPHBII MACCUB, 2JIEMEHTAMU KO-
TOPOTO SIBJISIIOTCSI CPEAHUE 3HAYEHUS CTPOK TTPOU3BOJILHO 3aJaHHOI MaT-
pUlibl pazMepoM 8x3. YIopsimounuTh 3HAYEHUSI OMHOMEPHOTO MacCcuBa
10 BO3pACTaHHUIO.

Bapuant 20. ChopmupoBaTh OTHOMEPHDBIN MACCUB U3 TTOJOXUTEIIb-
HBIX 2JIEMEHTOB MPOU3BOJIBHO 33ITAaHHO MATPULIBI U YTIOPSAJIOUYUTh OTO-
OpaHHbIE 3HAYEHUS 110 YOBIBAHUIO.

CIIUCOK
3a/IaHMH HA MPOBEPKY 3HAHUSA
OCHOB padoThI ¢ ondamorexoii Matplotlib

3aganue 1.

1. U306pa3uth rpadux pynxkuun ¥ = 27x - € nHa uarepnaine (0,5)
¢ maroM 0.02 1 0oTOOpa3uTh HA HEM KPACHBIE OKPYXHOCTH (TOYKH) C IIarom
0.1. I'padux pucyercs aBakabl: NEPBLIHA pa3 U300pakaeTCs CUHSSA JTUHUS, a
BTOpPOH pa3 — MapKephl B BUEC KPACHBIX OKPYKHOCTEH:

— 0TOOpa3UTh CETKY, U3MEHHUTH LIBET U BHU]I JINHUIA;

— 100aBuTH Ha rpaduk TeKCT, ucnoib3ys ¢opmarupoBanue LaTeX
II7IS1 BBIBOJIA TPEYECKHUX CUMBOJIOB (pa3zmep mpudra 16);

— coxpaHuTh pucyHOK B hopmate PNG.

2. Iloctpouts rpapuk pyHkmum y = x? Ha orpeske [-10, 10] c
marom u3MeHenus aprymenra 0.01.

[Ipu mocTpoeHuH WCMONB30BaTh TPETHUH MapaMmeTp, KOTOPHIit
MO3BOJISIET U3MEHATH LIBET M TUI rpaduka. 3Ha4YeHUE 3TOr0 MapaMmerpa o
ymom4aHuio paBHo 'b-' (crioniHas cuHAS TUHUS 0€3 MapKepoB):

— 1300pa3uTh TOYKH B BHJIE KPY’KKOB 3€JICHOTO LIBETA;

— IpeICTaBUTh TOUKH KpPYyK0ukaMmu JuameTrpoM 10;

— 0TOOpa3UTh CETKY, U3MEHHUTH [IBET U BHU]I IUHWUI;

— 100aBuTH Ha rpaduk TeKCT, ucnoib3ys ¢opmarupoBanue LaTeX
ISl BBIBOJIa TPEUYECKUX CUMBOJIOB (pa3zmep mpudra 16);

— coxpaHuTh pucyHOK B hopmate 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,

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

— 3aJaTh Ha3BaHWE rpaduka M MOANMCH Uil ocedl X U y (Bce ¢
pazmepom mpudra 14);

— MOCTpOUTH rucrorpammy u3 40 cToIOLOB C HWKHEH U BEpXHEH
rpanuniaMu -10 u 10 cooTBETCTBEHHO;

— n1o0aBuTh Ha TpaUK TEKCT, Ucnonb3ys (GopmatupoBanue LaTeX
JUTS1 BBIBOJ1a TPEYECKUX CUMBOJIOB (pa3mep uipudra 16);

— COXpaHuTh pUCYHOK B hopmate PNG.

5. Kpyrossble juarpamMmmbi:

— c03/aTh HabOp AAHHBIX, COCTOSIIUI U3 MATH YHUCEIT;

— CO3J1aTh HOBBIH PUCYHOK (1107 HOMepoM 1) mupunHOi § AHOHMOB U
BBICOTOH 6 HOHMOB;

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

— 3a7aTh Ha3BaHUe rpaduka (pasmep mwpudra 14);

— MOCTPOUTH rpaMK B BUJIE KPYTOBOM IHAarpaMMBbl;

— COXpaHuTh pUCYHOK B hopmate PNG.
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CIIMCOK
3a/1aHNii HA IPOBEPKY 3HAHUSA

ocHOB paborsl ¢ PB/{

[Ipounrare u MHTEPIPETUPOBATH 3aPOC Ha A3bIke SQL:

3ampoc 1.
SELECT Cryn_dam, Ctyn Ne, Ctya_ctun
FROM Crynenrtsr;
3anpoc 2.
SELECT Cryn_dam, Cryn_ctum
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 nass, [Ipenm 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. Ctya_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.

3anpoc 16.

3ampoc 17.

3anpoc 18.

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

SELECT *
FROM Dx3amensl
WHERE NOT (Ox3_omenka > 3 AND IIpenqm No ='13");

SELECT Ilpenm_Ha3s, [Ipeam_uac, [Ipen_c¢awm, Ilpen ums, [Ipen oty
FROM IlIpeamersi, [IpenogaBarenu
WHERE IIpenmersr.Ilpen 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 IlpenonaBarenu.llpen dam
FROM Ilpenonasarenu
WHERE Ilpen_c¢am LIKE 'TA-JI]*';

SELECT *
FROM Dx3amensl
WHERE Dx3_omnenka IS NULL
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SELECT Cryn_dam, Ctyn_ctum, Ctyn_ctun * 1.05 AS Crya_ctun_HoB
FROM Crynenrtsr;

3ampoc 19.
SELECT Ilpen_¢am AS ®amunuu_Ha OykBy K
FROM IlpenonaBarenu
WHERE IIpen_¢am LIKE 'K*'
UNION
SELECT Cryn_dam
FROM CrynenTst
WHERE Cryn_¢awm LIKE 'K*';
3ampoc 20.
SELECT 'Tlpenoxasatens' AS JlomkHocTb, [Ipen_dam AS @amunnu_Ha OykBy K
FROM IlIpenonaBarenu
WHERE Ilpen_c¢awm LIKE 'K*'
UNION
SELECT 'Crynent' AS JomkxHocTh, Ctyn_ dam AS ®amunuu Ha OykBy K
FROM Crynentst
WHERE Cryn_c¢am LIKE 'K*';
3ampoc 21.
SELECT SUM(Cryn_ctumn) AS CymmapHasi CTUIIEHIHS
FROM CryneHTsi;
3arpoc 22.
SELECT COUNT(Cryn_ctun) AS KonmruecTBO CTYyIEHTOB
FROM Crynenrtsr;
3ampoc 23.
SELECT AVG(Cryn_crtun) AS CpenHsia_cTUNEHIUs
FROM Crynenrtsr;
3ampoc 24.
SELECT AVG(Cryn_crtumn) AS CpenHss_CTHUIEHIUS
FROM Crynentsl
WHERE Cryza_ctun>0;
3ampoc 25.
SELECT Cryn_Ne, MIN(Dx3_onenka) AS Hanmenblinasi olieHKa
FROM Dx3ameHsr
GROUP BY Cryn_Ne;
3ampoc 26.

ELECT Cryn_Ne, Ox3_nara, MIN(Dk3_ouenka) AS HanmenbInas oreHka
FROM 3xk3ameHnbl
GROUP BY Cryn_Ne, Dk3 nara;
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3anpoc 27.

SELECT Cryn_Ne, Ox3_nara, MIN(Dk3_onenka) AS Haumenbimasi orneHka
FROM Dx3amensl

GROUP BY Crya_Ne, Ok3_nara

HAVING MIN(Dk3_omenka) < 5;

3anpoc 28.

SELECT Cryn_Ne, Ox3 narta, Min(Ox3_orenka) AS HanMeHnbias oreHka
FROM Dx3amensl

GROUP BY Cryn_Ne, Ok3_nara

HAVING Dk3_nara > #06/10/2008# AND Min(Dk3_orienka) < 5;

3ampoc 29.

a) SELECT *
FROM Dx3amensr
WHERE Cryn_Ne = (SELECT Cryn_Ne
FROM Crynentsl
WHERE Cryn_¢awm = Tlerpos');

0) SELECT 3Ok3_Ne, IIpenm Ne, Ox3amensl.Cryn_Ne, Ok3 ouenka, Jk3 nara
FROM Dx3amenst INNER JOIN Crynentst
ON Ox3amennl.Ctyn Ne=CrynenTsl.Ctyn_Ne
WHERE Cryn_dawm = TleTpos';

3arpoc 30.
SELECT *
FROM Crynentst
WHERE Ctyn_Ne IN (SELECT Cryn_Ne
FROM 3xk3amensr);
3anpoc 31.
SELECT *
FROM Crynentst
WHERE Crya_Ne IN (SELECT Cryn_Ne
FROM Dx3amensl
WHERE D2x3 onenka = 5);
3ampoc 32.

SELECT 3x3_ouenka, COUNT(Cryn_Ne) AS KonndecTBo 3K3aMeHOB
FROM 3xk3ameHbl
GROUP BY DOx3 onenka
HAVING Dx3_onenka >= (SELECT AVG(Dk3_orenka)
FROM 3xk3ameHbl
WHERE Ilpeam Ne ='13");
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3ampoc 33.
SELECT Cryn_Ne, Ctyn_dam
FROM Crynents
WHERE 1 < (SELECT COUNT(*)
FROM Dx3amensl
WHERE Cryaentbl.Ctys_Ne = Dx3amenbl.Ctyn Ne);

3ampoc 34.
SELECT *

FROM Dx3amennl
WHERE 2x3_onenka > (SELECT AVG(Dk3_oreHka)
FROM 3x3amenst AS Ceccust
WHERE Dx3amensr.IIpenm Ne = Cec-
cust.Ilpenm_Ne);

3ampoc 35.

SELECT *
FROM Crynentst
WHERE EXISTS (SELECT *
FROM Dx3amensl
WHERE Dx3amensl.Ctyn_Ne = Crynentsl. Ctyn_Ne);
3ampoc 36.

SELECT *
FROM CrynenTsr
WHERE EXISTS (SELECT *
FROM Dx3amensl
WHERE Dx3amensr.Ctyn Ne = Crynentsl. Ctyn No
AND EXISTS (SELECT *
FROM Ilpeamerst
WHERE IlIpeamertsi.lIpeam No
=DOx3amensl.lIpenm Ne
AND Ilpenm_na3s =

‘Marematuka'));
3anpoc 37.
SELECT *
FROM Dxk3ameHsbl
WHERE Dx3_omnenka > ALL (SELECT Dx3_omnenka
FROM Dx3ameHsl
WHERE Cryn_Ne ='8212");
3ampoc 38.

SELECT *

FROM Dxk3ameHsl

WHERE Dx3_orerka > ANY (SELECT Dx3_oreHka
FROM Dxk3ameHbI

24



WHERE Cryn_Ne ='8212");
3ampoc 39.
SELECT *
FROM Crynents
ORDER BY Cryn_dawm;

3ampoc 40.

SELECT *

FROM CrynenTbt

ORDER BY Crya_ory, Cryn_dawm;
3ampoc 41.

SELECT *

FROM Crynentst

ORDER BY Cryn_oru, Ctyn_dam DESC,;
3ampoc 42.

SELECT TOP 3 *

FROM Crynentst

ORDER BY Cryn_ctun DESC,;
[IpounTaTh U HHTEPIPETUPOBATH 3aIPOC Ha si3bIKe SQL:

3anpoc 1.
SELECT Cryn_dawm, Ctyn_Ne, Ctyn_ctun
FROM CryneHnrsr;
3ampoc 2.
SELECT Cryn_dawm, Cryg_ctun
FROM (SELECT Cryn_dam, Ctyg_Ne, Ctyn_ctun
FROM Crynenrs);
3ampoc 3.
SELECT Cryn_dawm, [Ipeam Hazs
FROM Crynentsl, [Ipeamertsr;
3ampoc 4.
SELECT *
FROM Crynenrtsl, [Ipeamerst;
3ampoc 5.

SELECT Ilpeam_na3s, [Ipenm_wac, Ilpen_dawm, [Ipen_ums, [Ipen_otu
FROM Ilpeamerst INNER JOIN IIpenonaBarenu
ON IIpenmerst.IIpen Ne = [IpenonaBarenu.lIpen Ne;

3ampoc 6.

SELECT Ilpenm_na3s, Ctyn_dam, Dx3_oreHka
FROM Crynentst INNER JOIN (ITpeametsr INNER JOIN Dx3amensr
ON IIpenmetsr.IIpenm Ne =
Ox3amensl.IIpenm Ne)
ON Crynentst.Ctyn_Ne = Dx3amenst. Ctyn_Ne;
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3anpoc 7.

3ampoc 7a.

3ampoc 8.

3anpoc 9.

3anpoc 10.

3anpoc 11.

3anpoc 12.

3ampoc 13.

3anpoc 14.

3anpoc 15.

SELECT Cryn_Ne
FROM Dx3aMeHBbI;

SELECT DISTINCT Cryn_Ne
FROM Dxk3ameHsr;

SELECT Cryn_dam, Ctyn_ctun
FROM Crynentst
WHERE Cryg_crun >= 1400;

SELECT *
FROM Dx3ameHsl
WHERE Ox3 ouenka > 3 AND IIpeqm Ne ='13';

SELECT *
FROM Dx3amensl
WHERE NOT (Ox3_omenka > 3 AND IIpeqm No ='13");

SELECT Ilpenm_Ha3s, [Ipeam uac, [Ipen_cawm, Ilpen ums, [Ipen oty
FROM Ilpeamersi, [IpenogaBarenu
WHERE IIpenmersr.Ilpen Ne = IIpenonasarenu.llpen Ne;

SELECT *
FROM Crynentst
WHERE Cryn_ums In ('Anaronuii', 'Bnagumup');

SELECT *
FROM Dx3amensl
WHERE Dx3_onenka BETWEEN 3 AND 5;

SELECT Cryn_dawm, Ctyn_ums, Ctya_otd
FROM Crynentst
WHERE Cryn_dam BETWEEN 'K' AND 'C’,

SELECT IlpenonaBarenu.lIpen dam
FROM IlpenonaBarenu
WHERE Ilpen_¢am LIKE 'K*';
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3anpoc 16.

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

3anpoc 17.
SELECT *
FROM Dx3ameHnsr
WHERE 2x3_onenka IS NULL
3ampoc 18.
SELECT Cryn_dam, Ctyn_ctum, Ctyn_ctun * 1.05 AS Cryn_ctun_HoB
FROM Crynenrsr;
3ampoc 19.
SELECT Ilpen_¢dam AS @amunuu_Ha OykBy K
FROM IlIpenonaBarenu
WHERE Ilpen_c¢awm LIKE 'K*'
UNION
SELECT Cryn_dam
FROM Crynentst
WHERE Cryn_¢awm LIKE 'K*';
3ampoc 20.
SELECT 'TlpenoxaBatrens' AS JlomxHocTb, [Ipenn_dam AS @amunun_na OykBy K
FROM IlIpenonaBarenu
WHERE Ilpen_c¢am LIKE 'K*'
UNION
SELECT 'Crynent' AS omkxHocTh, Ctyn_ dam AS ®amunuu Ha OykBy K
FROM Crynentsl
WHERE Cryn_¢awm LIKE 'K*';
3ampoc 21.
SELECT SUM(Cryn_ctum) AS CymmapHasi CTUTIEHIHS
FROM Crynenrsr;
3ampoc 22.
SELECT COUNT(Cryn_ctun) AS KonnuecTBo CTyIEHTOB
FROM Crynenrtsr;
3ampoc 23.
SELECT AVG(Cryn_crtun) AS CpenHsa_cTUNEHIUs
FROM Crynenrtsr;
3arpoc 24.

SELECT AVG(Cryn_ctum) AS Cpennsisi_ CTHIICHAMS
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FROM Crynentst
WHERE Cryza_ctun>0;

3ampoc 25.
SELECT Cryn_Ne, MIN(Dx3_onenka) AS HaumenbIiasi_orneHka
FROM Dx3ameHsl
GROUP BY Cryn_Ne;

3anpoc 26.

ELECT Cryn_Ne, Ox3 mara, MIN(Dk3 onienka) AS Hanmenbimmas oreHka
FROM Dx3amensl
GROUP BY Cryn_Ne, Ox3_nara;

3anpoc 27.

SELECT Cryn_Ne, Ox3 nmara, MIN(Dk3_onenka) AS Hanmenpias oreHka
FROM Dx3amensl

GROUP BY Crya_Ne, Ok3_nara

HAVING MIN(3k3_ormenka) < 5;

3anpoc 28.

SELECT Cryn_Ne, Ox3 nara, Min(9x3 onenka) AS HaumeHnblas oreHka
FROM 3xk3ameHbl

GROUP BY Crya_Ne, Dk3 _nara

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

3ampoc 29.

a) SELECT *
FROM Dx3ameHnsr
WHERE Cryn_Ne = (SELECT Crym_Ne
FROM Crynentsl
WHERE Cryzn_dawm = Tlerpos');

0) SELECT Ok3_Ne, IIpenm Ne, Ox3amensl.Ctyn_Ne, Ok3 oueHka, Jk3 nara
FROM 3x3amensl INNER JOIN CryneHTsl
ON Ox3amensl.Ctyn_ Ne=Crynentsl.Ctyn_Ne
WHERE Cryn_¢awm = 'Tletpos';

3arpoc 30.
SELECT *
FROM Crynentst
WHERE Cryg_Ne IN (SELECT Cryn_Ne
FROM D3xk3amensr);
3anpoc 31.

SELECT *
FROM CrynenTst
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WHERE Ctyn_Ne IN (SELECT Cryg_Ne
FROM Dx3amensl
WHERE 2k3 onenka = 5);

3anpoc 32.

SELECT 9x3_onenka, COUNT(Cryn_Neo) AS KonudecTBo 5K3aMEHOB
FROM Dx3amenbl
GROUP BY DOk3 onenka
HAVING Dx3_ornenka >= (SELECT AVG(Dk3_orenka)
FROM Dx3amensl
WHERE IIpenm Ne ='13");

3anpoc 33.
SELECT Cryn_Ne, Ctyn_dam
FROM CrynenTst
WHERE 1 < (SELECT COUNT(*)
FROM Dx3amensl
WHERE Crynentbl.Ctyn_Ne = Dx3amenbl. Ctyn Ne);
3ampoc 34.
SELECT *
FROM Dx3amensl

WHERE Dx3 onenka > (SELECT AVG(Dk3_oreHka)
FROM 3x3amensr AS Ceccust
WHERE Dx3amensr.IIpenm Ne = Cec-
cus.Ilpenm_Ne);

3ampoc 35.

SELECT *
FROM Crynentst
WHERE EXISTS (SELECT *
FROM Dx3amensr
WHERE Dx3amennl.Ctyn_Ne = Crygentsl. Ctyn_Ne);

3anpoc 36.

SELECT *
FROM Crynentsr
WHERE EXISTS (SELECT *
FROM Dxk3ameHbl
WHERE Dx3amensr.Ctyn_Ne = Crynentst. Ctyn_Ne
AND EXISTS (SELECT *
FROM IlIpeamerst
WHERE IIpeameTtsr.IIpeam No
=DOx3amensl.lIpenm Ne
AND Ilpenm_na3zB =
‘Maremaruka'));
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3anpoc 37.

3ampoc 38.

3ampoc 39.

3ampoc 40.

3ampoc 41.

3ampoc 42.

SELECT *

FROM Dx3amensl

WHERE Dx3_ornenka > ALL (SELECT Dk3_omenka
FROM Dx3amensl
WHERE Crtyn_Ne ='8212");

SELECT *

FROM Dx3amensl

WHERE 5x3_onenka > ANY (SELECT Dx3_orenka
FROM Dx3amensl
WHERE Cryn_Ne ='8212");

SELECT *
FROM CrynenTst
ORDER BY Crya_dawm;

SELECT *
FROM Crynentst
ORDER BY Cryn_ory, Cryn_dawm;

SELECT *
FROM Crynentst
ORDER BY Cryn_oru, Ctyn_dam DESC,;

SELECT TOP 3 *
FROM Crynentst
ORDER BY Cryn_ctun DESC,;

Onepatop 340 000 "KomnaHus "T§03op" —_—
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