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(yenybnenHulll ypOBEeHb)
2 Pabouas npoepamma yuebrnoeo npeomema HHOOPMATUKA U UKT 32
(bazoeviii yposenv) ons 10-11 knacca
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CocCTaBUTEND:

XanraeBa Hanmexxna HukomaepHa,
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BbICHIaA KBaJ'II/I(bI/IKaIII/IOHHaSI KaTeropus



[Iporpamma coctaBieHa Ha OCHOBE TpeOOBaHMI K IUIAHUPYEMBIM pe3yJbTaTaM OCBOEHUS
OCHOBHO# 0oOpazoBarenpHOM porpaMmbl MBOY «VYreiickas COILLy, peamu3syromieit @T'OC

Ha YPOBHE Cpe/IHEro o0Iiero o0pa3oBaHuUsl.
Pabouas nporpamma BKiItO4aeT B ceOsl:

1. mnmaHupyemble pe3yabTaThl 00yUeHHS;
2. coaepKaHueE;
3. TemaTuyeckoe IUIaHUPOBAHHUE.

Kak npunoxxenue 1 k mporpaMMe BKIIFOYEHBI OLIEHOYHbIE MaTepPUAIIbI.
MecTo npenmeTa B yueOHOM TUTaHE: 00s3aTeNIbHAS

yacTk. [IpenMeTHas o6acTh: MaTeMaTHKa U

uHpOpMaTHKA.
B 10-11 wmacce mpemmer «Maremartuka) BKJIIOYAET B CceOsl M3y4YCHUE IUCIMIUIUH:

«Anre0Opa 1 Hayana MaTeMaTHYeCKOro aHanu3a u ['eomeTpus» Ha yriyOleHHOM YpOBHE

(6 yacoB B Henento (4 yaca — anreOpa u 2 yaca - TeOMETpus).
KonmmdecTBo yueOHBIX 4acOB, HA KOTOPBIE PACCUMTAHA ITPOrPaMMa;

Kacc 10 11
KJacc KJ1acc
KomnmuecTBO yueOHBIX HEETb 34 34
KonnuecTBo 4acoB B HEZEIIO, Y/HE. 6 6
KonmuecTBo 9acoB B 1011, 4 204 204

[Tpu peanu3aryivi MPOrpaMMbl UCTIONB3YIOTCA YIeOHUKH, BKIIOUCHHBIC B (eepanbHbIii
nepeyeHb:

1. «Maremaruka. AnreOpa U Hauajga MaTeMaTHYECKOTO aHAJIM3ay, YIITyOJIeHHBIH ypoBeHb: 10
knacc: yueonuk/A. I Mep3msxk, 1. A.Homupockuii, B.M.ITonsikoB-M.: Benrana-I'pad, 2021.
2. «Maremaruka. Anrebpa U Hadajga MaTeMaTHYECKOTO aHAJIM3a, YIITyOJIeHHBIH ypOBeHb: 1 1
knacc: yueonuk/A. I Mep3msxk, 1. A.Homupockuii, B.M.ITonsikoB-M.: Benrana-I'pad, 2021.
3. «Maremaruka. ['eomerpus», 10 knacc: yueOHUK: yIriIyOJIeHHBI yPOBEHb. ABTOPHI:
A.I'Mep3nsxk, [1.A.Homuposckuii, B.M.Ilonskos; nox pen. B.E.Ilononsckoro.-
M.:IIpocsemienne,2021r.

4. «Maremaruka. ['eomerpusi», 11 knacc: yueOHUK: YIyOJIeHHBINH yPOBEHb. ABTOPBI:
A.I'Mepsnsk, I.A.Homuposckuii, B.M.Ilonsxos; nox pen. B.E.Ilogonbsckoro.-
M.:IIpocsemienue,2021r.

[Inanupyemble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeaIMeTa.
OO0uue npeMeTHbIE Pe3yJbTATHI 0CBOEHHS NMPOTPaMMBbI

W3yuenne anreOpsl M Hadaja MaTeMaTHYEeCKOrO aHAIHM3a. TEOMETPHUS MO JAaHHOW IMporpamme
CIocoOCTBYeT (DOPMUPOBAHUIO Yy YYAIIMXCS JHYHOCTHBIX, METAlpeIMETHBIX U MPEIMETHBIX
pE3yNIbTaTOB 00y4YeHHs, COOTBETCTBYIONMX TpeboBanusiM ®I'OC OOO0.

JIn4HOCTHBIE Pe3y/IbTaThI:

1) BocnUTaHHE POCCHIMCKON Tpa’KIaHCKOM MICHTUYHOCTH: NATPUOTH3MA, yBaKeHUS K OTeuecTBy,
OCO3HAHHUSA BKJIa/Ia OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH;

2) dhopMupoBaHHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
00111eCTBEHHON TPAKTHKH;



3) OTBETCTBEHHOE OTHOIICHHE K OOYYEeHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPAa3BUTHIO H
€caMoOOpa30BaHUIO HAa MPOTHKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOLIEHUE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCIEHTHON MPOGeCCHOHATLHON U 0OIIECTBEHHOU eI TENLHOCTH,
4) oco3HaHHBIN BBIOOp Oymymiel MpodecCHOHATBHOM ACATEIPHOCTH Ha 0a3e OPUEHTHPOBAHUS B
mupe mnpodeccuii W npodeccHOoHANbHBIX IPEANOYTEHUH; OTHOIIEHHE K TNpodeccnoHaIbHON
JESTEIbHOCTH KaK K BO3MOXKHOCTH Y4YacTHs B PELICHUH JTUYHBIX, OOLIECTBEHHBIX, TOCYIapPCTBEHHBIX
U OOIIeHAIMOHAIBHBIX Mpo0ieM; (HopMHUpOBaHHE YBAXKUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BHTHE
OTIbITa YYAaCTHS B COIIMAILHO 3HAUUMOM TPY/IE;
5) yMeHHE KOHTPOJHMpOBATh, OICHUBATh WM AaHAIM3HPOBATH MPOIECC M pPE3ylbTaT Y4eOHOU u
MaTeMaTH4eCKOH 1eATeNbHOCTH;
6) yMEHUE YIIPaBIATh CBOCH IMO3HABATEIILHON IeATEIHHOCTHIO;
7) yMeHHEe B3auMOJICHCTBOBATh C OJHOKJIACCHUKAMHM, I€ThbMHU MJIAJIIET0 BO3pPAacTa U B3POCIBIMU B
o0pa3oBareIbHO, 00IIeCTBEHHO-TI0IE3HOH, Y4eOHO-HCCIIeJ0BAaTEIbCKOM, TPOSKTHOM
U IPYTUX BUJAX JESATEIbHOCTH;
8) KPUTHYHOCTH MBIIUICHUS, WHHUIMATABA, HAXOAYUBOCTh, AKTUBHOCTh TIPU PEIICHUU
MaTeMaTHYeCKUX 3a/1ay.
MertanpeaMeTHbie pe3yJibTaThl:

1) yMeHHe caMOCTOSITEIbHO OTIPENETATh 1IeJIU CBOCH eATeNbHOCTH, CTAaBUTh U (OPMYIMPOBATH IS
ceOst HOBBIE 3a/1auu B yuéoe;
2) yMeHHe COOTHOCUTH CBOM JEHCTBUS C IJIAHHUPYEMBIMHU Pe3ybTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOEH JIEATEIILHOCTH B TIPOLIECCE JOCTIDKEHHS Pe3YNbTaTa, ONPEAEIsATh CIIOCOOBI
JNEHCTBUIM B paMKaxX NPEIJIOKEHHBIX YCIOBUH M TpeOOBaHUU, KOPPEKTHUPOBATH CBOM ACHCTBHUS B
COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYyalUEN;
3) yMeHHE CaMOCTOSITEIbHO NPUHUMATh pEIIeHUs, MPOBOIUTH AaHAJIU3 CBOEH [1eATeNbHOCTH,
NPUMEHSTH Pa3IMYHbIC METO/IbI TO3HAHMUS;
4) Bi1aJieHe HaBBIKAMH TTO3HABATEIILHON, yUeOHO-HCCIICIOBATEILCKON M TIPOSKTHON e TEIHhHOCTH;
5) ¢opmupoBaHHE MOHATUHHOIO ammapara, yYMEHHUs CO3[aBaTh OOOOIIEHUs, YCTaHABJIMBAThH
aQHAJIOTMM, KJACCU(UIMPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHUA W KPUTEPUH IS
KJIaCCU(PUKAINY;
6) yMeHHE yCTaHaBIMBaTb NMPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE pacCyXkIEHHE,
YMO3aKJIIOueHNe (MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTUH) U JIeNaTh BBIBOJIBL;
7)  ¢dopMupoBaHHME  KOMIETEHTHOCTH B  OOJAacTH  WCIOJIb30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTH;
8) yMmMeHHe BHIETh MaTeMaTUYEeCKyl0 3a/ady B KOHTEKCTEe MNpPOOJEMHON CHUTyallud B JPYTHX
TUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;
9) yMmeHue caMOCTOSTENbHO OCYIIECTBISATh IMOMCK B Pa3IWYHBIX HCTOYHHMKAX, OTOOp, aHaIM3,
CUCTeMAaTH3alluI0 U Kiaccuukanuio uHGOpMALUK, HEOOXOAUMOUN sl PEIICHUsS MaTeMaTHUeCKHX
npo0eM, MpeACTaBIATh €€ B TOHATHOU Gopme;
NPUHUMATh pPELICHHE B YCJIOBUSAX HEMOJHOW WM HM30BITOYHOW, TOYHOM MM BEPOSTHOCTHOM
uHbOpMaIMM; KPUTUYECKU OIEHUBAThb M HUHTEPIPETUPOBATh HH(POPMALINIO, TOIYyYaeMYI0 U3
Pa3TUYHBIX UCTOYHHUKOB,;

10) ymeHue MCTOB30BaTh MaTEMAaTHUYECKHE CPEACTBA HATIHOCTH (TpaduKu, TaOIUIIbI, CXEMBI U
Ip.) A7 WIITFOCTPALMY, HHTEPIPETALUU, apTyMEHTAIUH;

11) ymMeHue BbIABUraTh TUIIOTE3bI IPU PELLICHUU 3aa4l, TOHUMATh HEOOXOAMMOCTh UX MTPOBEPKU;
12) noHnMaHue CyIIHOCTH AJITOPUTMUUYECKUX NPEANUCAHUN U YMEHNE AeHCTBOBATh

B COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM.

I[lnannpyemble npeaMeTHbIE Pe3y/IbTAThHI H3y4YeHHUs Y4eOHOr0 MpeaMeTa
10 xaacc
1.IToBTOpEHME U paclIMpeHHue CBeAeHU 0 PYHKIUU
Buinycknux nayuumcs:
®  [IOHUMATh TEPMUHOJIOTUIO YU CUMBOJIUKY, CBA3aHHBIE C IIOHATUEM MHOXKECTBA,
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BBIIIOJIHATE ~ OHICpalilii  HAA  MHOXKCCTBAMH, YCTAHABJIMBATL B3aWUMHO OJHO3HAYHOC
COOTBCTCTBHUEC MEKIAY MHOXCCTBAMU

Bbll’lyCKHuK noydum 603MONCHOCMDb.!

pa3BUTh TPEJACTABJICHWE 3HAUYCHUE MATEMATHYCCKOM HAyKW JUIS PEIICHUs 3ajad,
BO3HUKAIONIUX B TEOPUHM M MPAKTUKE;, IIMPOTYy M OTPAaHUYCHHOCTh IMPUMEHCHHS
MATEMATUYCCKHUX MCTOO0B K aHaJII/I3y 1 UCCICIOBAHUIO HpOHeCCOB 158 ﬂBHCHI/Iﬁ B HpI/IpOI[e nu
00I111eCTBE;

paSBI/ITb HpeﬂCTaBHeHHe O 3HAYCHHC HpaKTI/IKI/I nu BOHpOCOB, BO3HUKAKOIIINUX B CaMOﬁ
MaTeMaTHKe, JUIsl POPMHUPOBAHKS M PA3BUTHS MAaTEeMaTHYECKON HAYKH;

OCBOWUTH WJIEM PACIIMPEHUS YHCIOBBIX MHOXECTB KakK crocoba MOCTPOCHHUS HOBOTO
MaTEMAaTHU4YCCKOIo aHHapaTa JJI peIHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4 58 BHYTpeHHI/IX 3a1a4
MaTeMaTHKH;

pPa3BUTh METOABI U Pe3yJbTaThl aJIreOpbl MU MAaTEMaTUYECKOTO aHaiau3a JJIsi MOCTPOCHUS
MOJIeJIeH peasIbHbIX MPOIECCOB M CUTYAIIUH.

2.Crenennasi pyHKIus
Buinycknux nayuumes:

ONMCHIBATh TOHATHUS: CTENEeHHAas (YHKIUS C HATypajJbHBIM IIOKa3aTeleM, CTeNeHHas
(GYHKIUS ¢ LeNbIM ToKa3areneM, (YHKIUS KOpeHb N-i CTENEeHH, CTETIeHHOW (QYHKIUH C
palOHAIbHBIM I1I0KA3aTEIIEM;

JlaBaTh ONpEACTICHUsT KOPHS N-i CTETeHH, apru(METHIECKOrO KOPHS N-il CTETIEHH, CTETIEHH C
palMOHAIBHBIM  IIOKA3aTeleM, pPAaBHOCUIBHBIX YPaBHEHMM, YpaBHEHHS  CIECACTBUA,
PaBHOCHWJIBHBIX HEPABEHCTB, HEPABEHCTBA CJIC/ICTBHSI;

IIOHUMATh U JT0Ka3bIBATb TEOPEMBI: O CBOMCTBAX KOPHs N-U CTEIICHHU, O CBOMCTBAX CTEIECHU C
pallMOHATBHBIM  IIOKa3aTelleM, O pPABHOCWIBHBIX MPeoO0pa3oBaHMUSIX HPPALMOHAIBHBIX
YpaBHEHUH, O PAaBHOCUJIbHBIX IIPE0Opa30BaHUSIX UPPALMOHAILHBIX HEPABEHCTB.

Bbl}’lyCKHuK noy4um 603MOINUCHOCMDb.!

[IpumeHsTh U3ydeHHbIE OIIpeIeIeHUs], TEOPEMBI U (OPMYJIbI K PELLICHUIO 3a/1au.

3. Tpuronomerpunyeckne QyHKIUH
Buinyckuux nayuumces:

MOHMMATh OIpE/EICHHUs] HAauOOJbIIEr0 M HAaWMEHBIIEro 3HaueHud GyHKIUM, 4ETHOM U
HEYETHOM (QyHKUMN, oOOpaTuMO (QYHKUIMH, B3aMMHO OOpaTHBIX (YHKIMHA, ompenesneHus
o0nacT ompezeneHus ypaBHEHUH (HEpaBeHCTB), paBHOCUIIBHBIX YPaBHEHHUH (HEPaBEHCTB),
ypaBHEHUM-CIIECTBUI (HEPaBEHCTB-CIIEICTBUM), IOCTOPOHHETO KOPHS;

IIOHUMATh TEOPEMBI O CBOMCTBAX IpaMKOB YETHBIX U HEUETHBIX (PYHKIIHIA,

HaxXo/IUTh HanOoJblllee U HaUMEHbIIee 3HAUYeHUS (PYHKLUHMU Ha MHOXECTBE Mo €€ rpaduky,
ucciaenoBarb (pyHKIHIO, 33laHHYI0 (OpPMYJION, Ha YETHOCTh, CTPOUTH Tpaduku (PyHKIIHH,
UCIIOJIB3YSl YETHOCTh WJIM HEYETHOCTD;

peoOpa3oBbIBaTh TPUTOHOMETPUYECKHE BHIPAKEHUSI HA OCHOBE (OpMYJI CIIOKEHUS; (hopmMy
npuBeAeHus, (OpMyI IBOMHBIX U MOJIOBHHHBIX YIJIOB, ()OPMYJI CyMMBI M Pa3HOCTH CHHYCOB
(kocuHycoB), (hopmyn mpeoOpa3oBaHUsI MPOU3BEICHUS TPUTOHOMETPHUECKUX (YHKIHUNA B
CyMMy;

MOHHMMATh OIpeNIeICHHs] apKKOCHUHYCa, apKCHHYCa, apKTaHIeHca, apKKOTaHIeHca, CBOMCTBA
00paTHBIX TPUTOHOMETPUYECKUX (PYHKIUH, METO PA3JIOKEHUSI HA MHOXKUTEIIH;



® HaXOAUTh 3HAYCHHUS OOPATHBIX TPUTOHOMETPUUECKHX (YHKLUMH ISl OTICIBHBIX TaOIUYHBIX
3HAYCHHUI apryMeHTa

Boinycknux noayuum 03mMo*CHOCHb:

® [PUMEHSATh U3yUYCHHbIC ONPE/IEICHHUS, TEOPEMbl U (POPMYJIBI K PEIICHUIO 3a7a4, O CBOMCTBE
(GYHKIUI, UMEIOINX COU3MEPHUMBIE MEPUOIBI;

® pa3BUTh MPEACTABICHHE 3HAYEHHE MATEMATHYECKOM HAayKH IS PEIICHWsS —3ajad,
BO3HHUKAKOIIINX B TeOpI/II/I 58 HpaKTI/IKe; H.H/IpOTy nu OFpaHI/I‘-IeHHOCTB HpI/IMeHCHI/IH
MaTeMaTHYeCKMX METOJO0B K aHalu3y W MCCIIEIOBAHUIO MPOLECCOB U SBJICHUI B MPHUPOAE U
0O0IIIECTBE;

® pa3BUTh MPEACTABICHHE O 3HAYEHHE IPAKTUKA M BOIPOCOB, BO3HHKAIOIIMX B CaMoOi
MaremMatuke, Uit (GOPMUPOBAHUS ¥ Pa3BUTHSI MAaTEMATHIECKON HAYKH.

4. TpuroHoMeTpuuyecKHe ypaBHeHHsI M HEPABEHCTBA

Buinycknux nayuumcs:

® JCMOJIb3ysS TOHATHS AapKKOCHHYCa, apKCHHYyca, apKTaHTeHCa, apKKOTaHIeHCa, pellaTh
NPOCTEUIIINE TPUTOHOMETPUIECKHE YPAaBHEHHUS,

® IOHUMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPUUECKHX (PYHKIIHII,

® crtpouth Tpaduku QYHKOUA HA OCHOBE TpapUKOB YETHIPEX OCHOBHBIX OOPATHBIX
TPUTOHOMETPUYECKUX  (DYHKIHME;, ympomare BBIPAKCHUS, COAepXKalue OOpaTHbIC
TPUTOHOMETPUYECKHE (HYHKIINH;

® pemiath TPUTOHOMETPHUYECKUE YPaBHEHHMS, CBOASAIIMECS K aareOpanvyeckuM ypaBHEHHSIM, B
YaCTHOCTU pellaTh OJHOPOJHBIC TPUTOHOMETPHUUCCKHUE YpaBHEHHsI TICPBOM M BTOPOM
CTCIICHHU, a TaKXEC pemaTL TpHFOHOMCTpH'—IeCKI/IC ypaBHeHI/Iﬂ, HpI/IMeHﬂfl MCTO pa3HO)K€HI/I$I
Ha MHOXKUTEIIN;

® permrath NPOCTEHINNE TPUTOHOMETPHUYCCKUE HEPABEHCTRA.

BoinyckHux nomyuum 03mModCHOCHb:
® pelarh NPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHU;
® [IPUMEHSTh U3yUYCHHbIE ONPEIEICHNUS, TEOPEMBI U (POPMYJIBI K PEIICHHUIO 33/1aY;
® Dpa3BUTh MpEACTaBIEHUE 3HAYCHHE MaTeMaTHYeCKOM Hayku [Jid pelieHus 3ajad,
BO3HMKAIOLUX B TEOPUU U NTPAKTUKE.

S.0IpousBoaHas U eé NpUMEeHEeHue

Buvinyckuux nayuumces:
® TIOHSTHE NMPOU3BOAHONW (PyHKIMH, (PU3NYECKOTO U T'€OMETPHUUECKOrO CMBICNIA MPOU3BOIHOM;
MPOM3BOJHON CTENEHH, KOpHs; mpaBuwia auddepeHuupoBanus; (GOpPMyNbl MPOU3BOIHBIX
JJIEMEHTApPHBIX  (DYHKIMIA; ypaBHEHHE KacaTenbHOW K rpaduky (QYHKUUH; alrOpUTM
COCTAaBIICHUS] ypaBHEHUS KacaTelbHOI;
® TOHSTHE CTAI[MOHAPHBIX, KPUTUIECKUX TOUYEK, TOUEK IKCTPEMYMa;
® IPUMEHSATH NPOU3BOJHYIO K UCCIIEIOBAHUIO (DYHKIUI U TOCTPOCHUIO TPa(HKOB.
Buvinyckuuk noayuum 603mMoiCHOCb:
® [IOHMMATh W JIOKa3bIBaTh TEOPEMBI: O HEMpepbhIBHOCTH auddepeHiupyemMoii (GyHKIUH, O
NpaBWIaX BBIYMCIICHUS TPOU3BOAHOW, O TMPH3HAKE MOCTOSHCTBA (YHKIWH, O MpPHU3HAKE
Bo3pacTaHus (yObIBaHUS) (PYHKIIMH, O MMPU3HAKE TOYKH MaKCHMyMa (MHHUMYyMa), O TIPU3HAK
BBIITYKJIOHN BBepX (BHU3) (PyHKINH;
® [IOHMMATh IMPEJCTaBICHHE O MPUMEHEHHH TE€OMETPUYECKOrO CMBICTIa MPOU3BOAHON U
MeXaHn4decKkuil cmbicibl TeopeM: Depma, Posuts, Jlarpanxka;
®* [PUMEHATHh H3y4YeHHBIC OMpENENICHUs, TeopeMbl U (OpPMyINBI K pEIICHHI0 3a7auB Kypce
MaTeMaTHK{ U CMEKHBIX AUCIUILIMHAX.



6.I1oBTOpeHne Kypca ajredpbl 1 HAYAJI MATEMATHYECKOI0 AHAJIN3a, FeOMeTPHUH

Buinycknux nayuumes:

NIEPEYNCIIAT M OMIMCHIBATH OCHOBHBIC ITOHSTHSI CTEPEOMETPHH;

MOHUMATh AKCHOMBI CTEPEOMETPUU. PazbsCHATH M HMIUTIOCTPUPOBATH aKCHOMBI. CIOCOOBI
3aJlaHusl IIOCKOCTH B IIpocTpaHcTBe. DOpMyIMpoBaTh U JI0Ka3bIBaTh TEOPEMBI — CJICICTBUS
U3 aKCHOM,;

MOHUMATh ¥ JIOKa3bIBaTh TEOMETPUICCKUE YTBEPIKICHUS;

ONMCHIBaTh BHJBl MHOTOTPAHHUKOB (TMHpaMuja, TETpa’dap, IpPHU3Ma, TMPSMOYTOIbHBIN
napajuiejenumnen, kKy0), a Takke WX JJIeMEHThl (OCHOBaHHWs, OOKOBBIE TpaHH, p&Opa
OCHOBaHUs1, OOKOBBIE pEOpa);

BJIAJICTh TEOMETPHUECKUMU TIOHSATHIMHU TIPU PEUIICHUU 33724 U IPOBEICHUH MaTeMaTHICCKUX
pacCy X IEHUM.

BblnyCKHMK noayvyum 603MOIAHCHOCMb.

Pa3BUTb BO3MOXKXHOCTH T'€COMCTPHYCCKOI'O A3bIKa KaK CPCACTBA OIMMCAHUA CBOICTB PEaIbHBIX
npeaAMETOB U X B3aMMHOI'O PACIIOJIOXKCHHA

HCIIOJIb30BAaTh YHI/IBepCS.J'IBHHﬁ XapaKTep 3aKOHOB JIOTMKU MATCMATHYCCKUX paCCY)K,HeHHP’I,
X TPUMCHUMOCTD B Pa3JIMYHBIX 00JIaCTAX YeJIOBEUECCKOM JACATCIIBHOCTH,

IIPUMCHSATD PA3JINYHBIC Tpe6OBaHI/IH, MMPEABABIIACMBIX K HOOKAa3aTCIIbCTBAM B MATCMATHKCE,
CCTCCTBCHHBIX, COIIUAJIbHO-3KOHOMHWYCCKUX U TYMAaHHUTAPHBIX HAYKaX, Ha IIPAKTUKEC,
BO3MOXHOCTB ITOCTPOCHHUA MAaTCMAaTUICCKUX TGOpI/II\/’I Ha aKCHOMaTHYCCKOMN OCHOBC, 3HAYCHHC
AKCUOMATUKU JIA APYTUX obOacreli 3HaAHUA U JJI IPAKTUKHA.

7.BBeeHHe B CTEpEOMETPHIO

BblnyCKHuK Hayyumcs.:

MEPEYHCIISATH U OMUCHIBATE OCHOBHBIE MOHSATHS CTEPEOMETPHH;
MOHUMATh AKCHOMBI CTEPEOMETPUU. PazbsCHATH M WMIUTIOCTPUPOBATH aKCHOMBI. (CrocoObI
3aJIaHus TUIOCKOCTH B TIpocTpaHcTBe. DOpMyIMpoBaTh U JI0Ka3bIBaTh TEOPEMBI — CJICJICTBUS
U3 aKCHOM;

MTOHMMATH M JIOKA3bIBAaTh TEOMETPHUYCCKHE YTBEPKICHHUS,

ONMCBHIBaTh BHIBl MHOTOTPAHHUKOB (TMHpaMuia, TETPadap, TMPHU3Ma, MPSIMOYTOIbHBIH
napajuiefienunen, Ky0), a TakKe HUX OJeMEHTHl (OCHOBaHHS, OOKOBBIE TpaHH, pPEOpa
OCHOBaHUs1, OOKOBBIE pEOpa);

BJIQJIETh TEOMETPUICCKUMHU TOHATUSMH TP PEIICHUH 33/1a4 U TPOBEICHIH MaTEMATHICCKUX
paccyxaeHuin

BblnyCKHuK nojiy4um 603MONCHOCMDb.!

Pa3BUTb BO3MOKHOCTH I'€COMCTPHYCCKOI'O A3bIKa KaK CPpCACTBA OIIMCAHUA CBOMCTB PpE€albHBIX
npeaAMETOB U UX B3aMMHOI'O PACIIOJIOKCHHA

HCIIOJIb30BAaTh YHI/IBCpcaJ'IBHHﬁ XapakTep 3aKOHOB JIOTMKK MAaTCMaTHYCCKUX paCCYX(HeHHﬁ,
HX IIPUMCHUMOCTD B PAa3JIMYHbIX 00J1aCTAX YeJI0BEUYECKON ACATCIIbHOCTH,

IMPUMCHATH Pa3JINYHBIC Tpe60BaHI/I$I, NpEABABIIACMBIX K OOKa3aTCJIbCTBAM B MATCMATHKC,
C€CTCCTBCHHBLIX, COUAIIbHO-O9KOHOMHWYCCKUX U I'YMAHUTAPHBIX HAYKaX, Ha IIPAKTHKE,
BO3MOXHOCTBH IMOCTPOCHHUA MATCMATUICCKUX Teopnﬁ Ha aKCHOMaTHYECKOMN OCHOBC, 3HAYCHHC
AKCUOMATUKU IJIA APYTUXx o0OnacTel 3HaHUS U AJI IPAKTUKA

8.I1apa/uieIbHOCTH NPSAMBIX M INIOCKOCTEMH
Buinycknux nayuumcs:

IIOHUMATh U JI0Ka3bIBATh T€OMETPUUYECKUE YTBEPKICHHUS;
CaMOCTOSITEILHO  (DOPMYJIMPOBAaTh OMPEICIICHUS TEOMETPUYCCKUX (UTYp, BBIABUTATH
TUTIOTE3bI O HOBBIX CBOMCTBAX M MPHU3HAKaX T€OMETPHUECKUX (UTyp M 0OOCHOBHIBATH WIIU
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OIpoBepraTh WX, 0000IIaTh WIM KOHKPETU3UPOBATh pe3yJbTaThl Ha HOBBIX Kilaccax (uryp,
NPOBOMTH B HECTIOKHBIX CIIydasX KiacCH(DUKAIUIO GUTYp TI0 pa3THIHBIM OCHOBAHHUSM;
UCCIIEIOBATh YEPTEXM, BKIIIOYas KOMOWMHAIMu (GUryp, HM3BJIEKaTb, WHTEPIPETHPOBATH H
npeoOpa3oBbIBaTh HHGOPMAIIHIO, MPEICTABICHHYIO HA YepTexkKax;

peuaTth 3aJa4u reOMETPUUICCKOro COACPIKaHHA, B TOM YUCIIC B CUTYyallMAX, KOrJda aJITOPUTM
peuicHrud HE CJICAYCT SABHO M3 YCJIOBHUA, BBIIOJHATH HeO6XOI[I/IMLIe AJId pCHICHUA 3aJa4vu
JIOTIOJTHUTENBHBIC TIOCTPOCHHUS, UCCIIEC0BATh BO3MOXKHOCTh MPUMEHEHUSI TeopeM U (HopMyIt
JUTSL PEIICHUS 3a]1a4;

BblnyCKHuK nojiydum 603MONCHOCMDb.!

IIPUMEHSATH TEOPEMBI O MAPAIUICIBHOCTH NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE IIPU
pelIeHuy 3a1ay;
YMETb CTPOUTH CE€YEHHS] MHOTOTPAHHUKOB C HCIIOIB30BAHUEM DPA3IUYHBIX METOLOB, B TOM

YHUCJIC U METOJa CICI0B,
Pa3BUTb BO3MOKHOCTU I'COMETPHUUCCKOI'O A3bIKa KaK CPCACTBA OIIMCAHHA CBOMCTB PCalIbHBIX
MpeaAMETOB U NX B3aUMHOI'O PACIIOJIOKCHHUS.

9.IlepneHAMKYJISAPHOCTH NPSIMBIX U IVIOCKOCTEH
Buinycknux nayuumces:

IIOHUMATh ONIPEIECICHUA: YINIAa MEXIYy IEepECEKAlOIUMUCI IPSIMBIMHU; yIIa MEXKIY
CKPEIIMBAOIIUMUCS MPSIMBIMU; MPSIMOW, NEPNEHIUKYJIAPHOM IUIOCKOCTH; YIIa MEXIY
IIPSIMOM U IUIOCKOCTBIO; yIJIa MEXAY ABYMS INIOCKOCTSMU; MEPIEHINKYISIPHBIX IIOCKOCTEH;
TOYEK, CUMMETPUYHBIX OTHOCUTENBHO IIOCKOCTH; (UIyp, CUMMETPHUUYHBIX OTHOCHUTEIIBHO
IUIOCKOCTH; PACCTOSIHUSI OT TOYKH 10 (PUTYPBI; PACCTOSIHUSA OT MPSMOM 10 NmapajuleIbHON el
IUIOCKOCTH; PACCTOSHUSI MEXAY MapajulelbHbIMU IJIOCKOCTAMH; OOLIETo MEepneHAUKYIsipa
JIByX CKpEILMBAIOIIMNXCS MIPSIMBIX;

NOHMMAaTh M JOKa3blBaThb IPU3HAKHU: MEPHEHIUKYIIPHOCTH MpPSAMOM M  IUIOCKOCTH,
NEPIEHAUKYIIAPHOCTH IBYX INIOCKOCTEM;

IIOHUMaTh W JOKa3blBaTh TEOPEMBI: O IEPIECHAUKYISIPE W HAKIOHHOMW, MPOBEAECHHBIX W3
OJIHOHM TOYKH; O TPEX MEPHEHAUKYIIIPaX; O IUIOLMAAH OPTOrOHAJIBLHONW MIPOECKLUHH BBIITYKJIOTO
MHOT'OYTI'OJIbHUKA

Bbl}’lyCKHuK noy4um 603MOINUCHOCMDb.!

peliaTth 3aJa4u Ha AOKA3aTCJIbCTBO, a4 TAKIKC BBIYUCICHUC: YyITIa MCKAY IMPAMbIMHU, YTJId
MCKIOY HpHMOﬁ " INIOCKOCTBIO, yITIa MCKIAY INIOCKOCTAMU, PACCTOSAHUA OT TOYKU D0 HpﬂMOﬁ,
PaCCTOAHUA OT TOYKH A0 INIOCKOCTH, PACCTOAHUA MEKAY CKPCIIHUBAOIIHWMUCA ITPSAMBIMH,
PACCTOAHUA MCKAY MNapaJUICIIbHBIMU IJIOCKOCTAMU, IUIOIIAAHW OPTOI OHAJIBLHOM MIPpOCKIHUN
BBIITYKJIOTO MHOTOYT'OJIbHUKA,

Pa3BUTb BO3MOXKXHOCTH T'COMCTPHYCCKOT'O A3bIKa KaK CPCACTBA OIMMCAHUA CBOICTB PCaJIbHBIX

MpeaAMETOB U NX B3aUMHOI'O PACIIOJIOKCHHU.

10.MHororpaHHuKHU
Buinycknux nayuumes:

OIUCBIBATH MOHSITHSA: TEOMETPUUYECKOE TEJI0, COCEAHNE TPAHN MHOTOTPaHHUKA, MJIOCKUHA yroi
MHOTOTpaHHUKA,  JBYIpaHHbIl  yrol  MHOTOIpaHHMKA,  IUIOIIAJb  IOBEPXHOCTH
MHOTOIpaHHUKA,  JMAaroHajlbHOE€  CEYEHHWE  NPU3MbI,  [POTHUBOJIEKAIIUE  IpaHU
napanjesenunea, MaroHalbHOe CeUeHUe MPU3MbI U TUpaMU/Ibl, yceUEHHAs MUpaMUa;
NOHMMATh OIPENEICHHS: MHOIOIPAaHHUKA, BBITYKJIOTO MHOTOIPAaHHUKA, MPU3MBI, MPSIMOI
IpU3MBbl, TPABUIBHOM NpPU3MBI, HapajjieNenunesa, MUpaMHIbl, MPaBUIBHOW HHpPaMHIBL,
NPaBWJIBHOTO TETpa3Jpa, BBICOTHl MPHU3MbI, BBICOTHl IMUPAMMJIbI, BBICOTHI YCEUEHHOM
UpaMUibl, anopemMbl TPaBUIbHOW MUPAMUJIBI

Bbl}’lyCKHuK noiydum 603MOINCHOCMb.!



i peuaTh 3aa4 Ha JOKa3aTCIIbCTBO, @ TAKIKC BBIYUCIICHUC: 3JICMCHTOB MIPHU3MbI U TUPAMUBI,
IUIOIIA/IM TIOJTHOU M OOKOBOM MTOBEPXHOCTH MPU3MBI M MUPaAMUIbI;
i BJIAACTD MMOHATHUAMU CTCPCOMECTPUN: IPpU3MA, MAPAJUICIICTIMIIC, ITMpaMuid, TCTPAdP,
®  pa3BUTh BOBMOXHOCTH IT€OMETPUUYECKOT0 SI3bIKA KaK CPEJICTBA OMUCAHHUS CBOMCTB peaibHbIX
IPEIMETOB U UX B3aMMHOIO PACIIOIOKEHUSI.
11 kanace
1. Iloka3arenbHas U Jorapupmuyeckass GyHKuuu

Buinycknux nayuumcs:

* TIOHUMATh W WCIOJb30BaTh (PYHKIMOHAIBHBIC TOHATHS, SI3bIK (TEPMHUHBI, CHMBOJIMYCCKHE
0003HaUCHUS);

* BBITIOJIHATH TIOCTPOCHHE TPAPUKOB PYHKIUI C TOMOIIHIO0 TE€OMETPUICCKHIX MPEOOPa30OBaAHUIA;

* BBIMOJIHATH MOCTPOCHHUE TPAPHUKOB TPUTOHOMETPUYCCKUX, MOKA3ATEIBHBIX U JIOrapu(hMUICCKUX
bYHKIINIH;

* HCCTIeIOBATh CBOMCTBA (DYHKITWH;

* MOHMMATh (YHKIUIO KaK BaXHEUIIYI0 MAaTEMaTHUECKYH) MOJENb UIsl ONMUCAHUS IPOIECCOB H
SIBIICHUH OKPYIKAIOMIETO MUPA, TPUMEHATh (DYHKIIMOHATBHBIN S3bIK JJISI OMUCAHUS M UCCIICIOBAHUS
3aBHCUMOCTEH MEXIy (PU3NUYCCKUMHU BEIIMIMHAMH.
Buinycknuk nonyuum 603modicHocms.:

* TNPOBOAUTH WCCJCIOBAHUS, CBSI3aHHBIC C M3YYEHHEM CBOWCTB (YHKIMH, B TOM 4YHCIE C
UCTIOJIb30BaHHEM KOMIIBIOTEPA;

* HCIIOJIb30BaTh (DYHKIIMOHAIBHBIC MPEICTABICHUS W CBOWCTBA (DYHKIUH JJIsl pElICHUs 3aaad W3
Pa3IUYHBIX Pa3IeNioB Kypca MaTeMaTHKH.

2.AHTerpaja u ero npuMeHeHune

Buinycknuk nayuumcs:

* IOHUMATh TEPMHUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C TOHATUSIMH HHTETPaa;

* pemraTh HepPaBeHCTBA METOIOM HHTEPBAJIOB;

* BBIYUCIIATH IPOU3BOJIHYIO M IEPBOOOPA3HYIO (QYHKIUH;

* HCII0JIb30BaTh MPOU3BOIHYIO JIJIsl UCCIICAOBAHUS U MIOCTPOCHUS IpaUKOB (QYHKIIHIA;

aHaim3a

* IOHUMATh TEOMETPUICCKUIN CMBICT OMPEACIEHHOTO HHTETPAJIa;

* BBIYUCIIATH ONPEICIEHHBIN HHTETPAIL.
Buinycknuk nonyuum 603moicHocms.:

* chopMuUpOBaTh MpeEICTaBICHUE O Mpejiesie GYHKIUU B TOUKE;

* c(hopMUpOBaTh MPEACTABICHUE O NMPUMEHEHHH T'€OMETPHUYECKOrO CMbICIa  HMHTErpajia B Kypce
MaTEMaTUKH, B CMEXHBIX JTUCIHUILTNHAX;

* chopMUpOBaTh U YIIIyOUTH 3HAHUS 00 WHTETpae.

3.21emMeHnThI KoOMOUHATOPUKHU U BbuHoM HbroTOHA
Buinycknuk nayuumcs:

* pemarbh KOMOMHATOPHBIC 3a7]a4 HAa HAXOXKICHUE KOJIIMYECTBA O0OBEKTOB WIIM KOMOWHAIIHIA;

* IPUMEHATH Gopmyiry OruHoMa HeroToHa [T MpeoOpa3oBaHus BEIPAKEHUIA;

* ACIIOJIH30BaTh METO/I MATEMATUYECKOM WHAYKIIUH IS JOKA3aTeIbCTBA TEOPEM U PEIICHUS 3a/1a4;
Buinycknuk nonyuum 603modicHocms.:

* HAYYHUTHCS CIICIUATBHBIM PUEMaM pelieHHsI KOMOMHATOPHBIX 3a/1a4;

* XapaKTepU30BaTh MPOLIECCHI U SBICHUS, MMCIOIINE BEPOSTHOCTHBIN XapakTep.

4.2/1eMeHTbI TEOPUHU BEPOATHOCTH
Buinycknuk nayuumcs:

* HCIIOJIH30BATh CIIOCOOBI MPEICTABIICHHS U aHAJTN3a CTATHCTUYCCKHUX JIaHHbBIX;

* BBITIOJIHSATH OTMEPAIMH HAJ] COOBITUSIMHU U BEPOSITHOCTSIMHU.
BoinycKHUK NOIyYUM 803MONCHOCHID!

* XapaKTepPU30BaTh MPOIECCHI U SBIICHISI, UMEIOIUE BEPOSTHOCTHBIN XapaKTep

5. KoopauHaTbl M BEKTOPbI B IPOCTPAHCTBE



Buinycknux nayuumes:
* OIIEPUPOBATH MOHATHEM «J€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBEY;
* HAXOJUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOIBHOTO Napaliesienune a;
* HaxXOOUTh IMPHUMEpPbl MATEMAaTHYECKUX OTKPBITUH M MX aBTOPOB, B CBS3M C OTEYECTBEHHOH H
BCEMHUPHOU UCTOPUEH;
* IOHUMATb POJIb MaTeMaTUKU B pa3BUTUM Poccun.
Buinycxknux nonyuum 603modcHocma.:
* IPUMEHATh AJIS pellIeHMs 3ajjad reoMeTpudecKue (DakThl, €CIM yCIOBHs NMPUMEHEHUS 3aJlaHbl B
SBHOH (opme;
* pemarh 3a7aul Ha HaXOXKACHNUE N'eOMETPUYECKHUX BEIMYMH 110 00pa3liaM WU aJrOpuTMaM;
* J1eNaTh IUIOCKUE (BBIHOCHBIC) YEPTEKH M3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHUCIIE PUCOBATH BUJ
CBEpXY, COOKY, CTPOUTH CEUCHHUSI MHOTOI'PaHHUKOB;
* MICTIOJIb30BaTh CBOIMCTBA reOMETPHUUECKUX (DUTYD AT PELICHHS 33/1a4 MPaKTHYECKOro XapakTepa U
3a/1a4 U3 ApyTrux o0JacTeil 3HAHUI;
* pemath NpOCTEHIINE 3a]]a4l BBEJCHUEM BEKTOPHOTO Oa3uca.
6.Tesa Bpamenus
Buinycknux nayuumes:
* U3BJIEKaTh MH(OPMALMIO O IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (UTypax, MPEICTABICHHYIO Ha
yepTrexax;
* IpUMEHATH TeopeMy IIudaropa nmpu BEIYUCIECHUH IEMEHTOB CTEPEOMETPUUECKUX (DUTYD;
* HaXOAWUTh OOBEMBI M IUIOMIAJM MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C NMPUMEHEHUEM
dopmyur;
* pacrio3HaBaTh Tejla BpallleHUs: KOHYC, LMIMHAP, cepy U map;
* JCIIOJIB30BAaTh CBOWCTBA IPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (UIyp JUIsl pelIeHus 3ajay
IPAKTHYECKOr0 COEP/KAHUS;
* COOTHOCHUTD IIJIOIIA U TOBEPXHOCTEH TENl OJJMHAKOBOM (DOPMBI U pa3IMUHOTO pa3Mepa;
* OIleHUBaTh (HOpMY NPABMUIBHOTO MHOTOTPAHHHKA TOCJIE CHHJIOB, CPE30B M T. M. (ONpEAemsaTh
KOJIMYECTBO BEPIIMH, pEOEp U IpaHel MOITy4EHHBIX MHOTOIPAHHHUKOB).
Buinycxknux nonyuum 603modcHocman:
* IPUMEHATh TIeOMETpUYecKHe (AKThl AN pElIeHHs 3a4ad4, B TOM YHUCIE Iperoararolux
HECKOJIbKO II1aroB pEIICHHUS;
* ONMCHIBATh B3aUMHOE PACIIOIOKEHHUE IPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;
* (hopMyMpoBaTh CBOWCTBA U IPU3HAKU DUTYD;
* TOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHMS;
* 33/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOPAMHAT.
7. O0bembl Tea1. Ilnomans chepol
Buinycknux nayuumes:
* HaXOAWUTh OOBEMBI M IUIOIIAJM MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB C NMPUMEHEHUEM
dopmyur;
* pacro3HaBaTh Tejla BpAIlleHUs: KOHYC, LWIMHAP, cepy U map;
* BBIYUCIIATH OOBEMBI U IJIOUIAIU MOBEPXHOCTEH MPOCTEUIIIMX MHOTOIPAHHUKOB U TEJ BPAILCHUS C
MOMOIIBI0 POPMYIT;
* HAXOAWTh INPHUMEPHl MATEMATHUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOH M
BCEMHUPHOMN UCTOPUEH;
* JCIIONB30BAaTh CBOWCTBA MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTYp Ul peIlIeHus 3ajay
NPaKTUYECKOro COAEPIKaHus;
* COOTHOCHUTD IUIOIIAIU TIOBEPXHOCTEH TENl OJJMHAKOBOI (POPMBI U pa3IMUHOTO pa3Mepa;
* OlleHUBaTh ()OpMY NPABUIBHOTO MHOIOTPaHHUKA IOCJE CHHJIOB, CPE30B M T. M. (ONpPEAEsATH
KOJIMYECTBO BEPIIMH, péOep U TpaHel MOTyYeHHBIX MHOTOTPAHHHUKOB).
BoinyckHUK nomyuum 03mModCHOCHb:
* (hopMyMpoBaTh CBOWCTBA U IPU3HAKU DUTYD;
* TOKa3bIBaThb T€OMETPUUYECKUE YTBEPKICHMS;
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* 33]1aBaTh TUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;

* BIAJCTh CTaHAAPTHOW KIacCU(pUKAUEl NPOCTPAHCTBEHHBIX GUryp (IUpaMuibl, TPU3MBI,
napajuJieienuneibl);

* HCII0JIb30BaTh CBOMCTBA T€OMETPUUECKUX (PUTYp AJIs pelIeHus 3a1a4 MPaKTHUYECKOro Xapakrepa u
3a/1a4 U3 JPyTUx 00JIacTeil 3HAHUIA.

8. IloBTOpEeHME Kypca ajredpbl 1 MATEMATHYECKOI0 AHAJIN3A U TeOMETPUH

Conepsxkanue y4e0HOI0 npeamera
10 kacc

1.IloBTOPEHUE M pacuiupenne cBeaeHuii 0 pyHkuuu-20 yacos (DneMeHTapHbIE QYHKIINU.
HccnenoBanue GyHKIUI U TOCTPOCHUE UX TPa(PUKOB 31eMEHTapHBIMU MeToaMu. OCHOBHBIE
crocoObl mpeoOpazoBanus rpaduko. [lonsaTre o6paTHOI HyHKITHH.
PaBHOCHIIBHBIE TPEOOpa30BaHKs ypaBHEHUH M HEPABEHCTB. METOl HHTEPBAJIOB)
2.Crenennas ¢ynkuus — 21 yaco (Ilonarne Gynxuum u ee rpapuka. @ynkuus y=xm. IlonsaTue
KOpHs cTeneHd n. KopHu 4eTHON U HEeYeTHOM creneHel. ApupmMeTnyeckuil Kopenb., OYHKIMA KOPHs
n-il crenenn u3 X. CTeneHp ¢ palMOHANBHBIM MoKa3aTtesneM. CBOWCTBA CTENEHU C PALMOHAIBHBIM
nokaszareneM. [IoHsATHE CTEeNeHNn ¢ pallMOHAIBHBIM IT0Ka3aTteseM. MppanuoHanbHble ypaBHEHUS.)
3. Tpuronomerpuueckune pynxkuun-31 yacos (Ilonstue yrma. Pagnannas mepa yrina. Onpenenenue
CHHyca M KocuHyca yria. OcHOBHbIE (GOpPMYINBI Ui CHHyca M KOCHHyca yrjia . ApKCHHYC.
APKKOCHHYC.
Omnpenenenue TaHreHca M KotaHreHca yria. OCHOBHbIE (OpPMyJbI IJIsi TaHr€HCAa M KOTAaHTEHca .
ApKTaHreHc. APKKOTaHTEHC.
Kocunyc pasHOoCTH 1 KOCHHYC CyMMBI IBYX YIJIoB. POpMymbl AJis JONMOJHUTENBHBIX yIioB. CuHyc
CyMMBI M CHHYC Pa3HOCTH JABYX yrioB. CymMma M pa3sHOCTb CHHYCOB U KOCHHYCOB. Dopmynbl s
JBOMHBIX U MOJIOBUHHBIX yITI0B. [Ipon3BeneHue cuHycoB U KOCUHYCOB. POpMyJIbl AJIs1 TAHT€HCOB.
Oynkusa y = sin X. Oynknus y = cos x. Oynkmus y = tg x. DyHknus y = ctg x.)
4. Tpuronomerpuyeckue ypaBHeHMs ¥ HepaBeHcTBa  -24  wacoB  (IIpocreiimue
TPUTOHOMETPUUYECKUE YPABHEHUS. YPaBHEHHUs, CBOJAIIMECS K IPOCTEUIINM 3aMEHON HEU3BECTHOTO.
[IpuMeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX (HopMys Ais pemieHus ypaBHeHHHA. OJHOPOAHBIE
ypaBHeHus. [IpocTeliline HepaBeHCTBa I CMHYyca W KocuHyca. [IpocTelimine HepaBeHCTBa s
TaHreHca U KoTaHreHca. HepaBeHcTBa, CBOJsIIMECS K IPOCTHIM.
S.11pousBoaHas u eé npumeHnenue -33 yaca (IloHATHE BEpOSATHOCTH COOBITHS.
CaoiicTBa BeposiTHOCTEH. OTHOCHUTENBbHAS YaCTOTa COOBITUS. YCIOBHASI BEPOSITHOCTD.
HezaBucumeie cobbiTusi. bunom HerotoHa).
6.BBenenne B crepeomerpuio-9 yacos (Ilpeamer crepeomerpusi. OCHOBHBIE OHATHS U aKCHOMBI
ctepeomeTpuu. [lepBbie cieACTBUS U3 AKCHOM).
7.11apa/uie1bHOCTHL B npocTpaHcTBe-15 yacoB (IlapamienbHOCTh NPSMBIX, IPSIMON U IJIOCKOCTH.
B3anMmHOe pacnonokeHue NpsAMBIX B MPOCTPAHCTBE. YTOid MeXAy npsMbIMU. [lapamnensHoCcTh
iockocTel. Terpasap U napaienenumen.)
8.IlepneHauKkyJasipHOCTL B mpocTpancTBe -27 w4acoB ([leprneHIuUKyISIpHOCTE TPSIMOM U
IUIOCKOCTH. [IeprieHIuKyIsIp U HAaKJIIOHHBIE. YTOJI MEXAY MPSMOM U IUIOCKOCTBIO. JIByTrpaHHBIN yTOJL.
[TepneHaAuKYIAPHOCTH TUIOCKOCTEN. Tpéxepannsiil yeon. Muozoepanmsiii yeon.)
9.MHuororpanHuku -15 yacoB ( [lonsTre MHOrorpaHHHKa.
T'eomempuueckoe meno. Teopema Ounepa. Ilpocmpancmeennas meopema Ilughacopa.llpuzma.
[Mupamuna. IlpaBunbHBIE MHOTOTPAHHUKH. )
10.00600menne U cucTreMaTU3ausa 3HAHNH yJamuxcsa-15 yacos.

11 kaacce
1. Iloka3arenbHas u Jorapupmudeckass GyHKuuu -26 4acon
CreneHp ¢ TpPOMU3BOJNBHBIM  JEHCTBUTENBHBIM  NOKa3areseM. [lokaszaTenbHas — QyHKUuS.
[loka3zarenbHple ypaBHeHusi. [lokasarenbHble HepaBeHcTBa. Jlorapudm u  ero CBOWCTBa.
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Jlorapudmuyeckast ¢yHkuus u ee cBoiictBa. Jlorapugmuueckue ypaBHenus. Jlorapupmuueckue
HepaBeHcTBa. [Ipon3BoIHBIE TTOKA3aTEIHHONM U JTOTapU(MHUUECKON (HYHKITUU.

2.AHTerpan u ero npuMeHenue-14 yacos

[TepBooOpaznas. IlpaBwia HaxokaeHUs TepBooOpa3HOW. [lnomans KpUBOJMHEHHON Tparemum.
OmnpenenenHblil nuHTErpan. Beruncienne o0beMOB TEIL.

3.KoMmiekcHble ynciaa-13 yacos

Metox Martemarudeckod uHAyKnuu. llepecranoBku, pasmemieHus. CoueTanusi (KOMOWHAINH).
bunom HeroTOHA.

4.971eMeHThI TEOPHH BEPOATHOCTH-26 YacoB

Omneparnuu HaJl COOBITHSIMU. 3aBUCHMBIE U He3aBUCUMBIE coObITHS. Cxema beprymmu. CnyuaiiHbie
BEJIMYMHBI U UX XaPaKTEPUCTUKHU.

5. KoopauHaTbl M BEKTOPbI B IpocTpaHcTBe-16 yacoB

[Tonste BexTopa B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHUS BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucio. KoMrmaHapHble BEKTOPBL.  TOYKHM M KOOpAMHATHI BekTOpa. CKalsipHOE NpPOU3BEACHUE
BEKTOPOB. /[BHKeHUE.

6.Tesna Bpamenus-29 yacon

[Tonsarne nununapa. Inomans nosepxnoctu mwimHapa. [lonsarue konyca. [lmomans nmoBepxHocTH
KoHyca. YceueHHbIN koHYyC. Cdepa u map. YpaBHeHHe chepbl. BzaumHoe pacnonoxenue chepsl u
wiockoctu. KacatenbHast mockocts K cdepe. [lnomans cdepsi.

7. O0bembl Tea. [lnomans chepni-17 yacon

O6wem mpsiMOyrospHOro mapaienenunena. OObeMbl NPsAMON NpuU3Mbl U HUIUHIApA. OOBEMbI
HAKJIOHHOM NMpU3Mbl, TUpaMuabsl U KoHyca. O0beM mapa u riomans cepbl. OObEMbl IapOBOTO
CErMEHTa, 111apOBOI0 CJIOSI U IIApOBOTO CEKTOPA.

8. IloBTOpEeHME Kypca ajredpbl M MATEMATHYECKOI0 AHAJIN3Aa U TreoMeTPuu-69.

TemaTnuyeckoe MNJIAHNPOBAHUE.
AJire0pa U HaYaj1a MaTeMaTu4ecKkoro anaausa. 10 kiaace

§ Conepxanue yueOHOT0 Konu4vecTBo
S MaTepuaja 4acoB
=
=
S
]
2.
=
]
=9
]
=
I'nasa 1. 20
IloBTOpenne n
pacuiupenue
CBe/ICHUIl 0
MHOKECTBAX,
MaTeMaTH4ecKoi
JIOTHKE U
(pyHKUHUAX.
1 MmuoxectBa. Oneparyu HaJi MHOKECTBAMH 2
2 Koneunblie 1 6€CKOHEUHBIE MHOXKECTBA 2
3 Bricka3biBaHUS U ONepallii HaJl HUMU 2
4 [Ipeaukarel. Onepanuu Hag npeaukaramu. Buasl Teopem 2
Konmponvnas paboma Ne 1 1
5 DyHKIHUS U €€ CBOKCTBA 3
6 [TocTtpoenne rpadukoB GyHKIHNA C TTOMOIIHIO 2
reOMETPUUECKUX ITpeoOpa3oBaHuil

7 Ob6parHas QyHKIHS 2
8 Merton HHTEpPBAJIOB 3
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Konmponvnas paboma Ne 2

I'naga 2. CreneHHas 21
byHkuus
9 Crenennas QyHKIFS ¢ HATypaJIbHBIM ITOKa3aTelleM 1
10 CrenenHas QyHKINSA ¢ TIEIBIM MTOKA3aTEIEM 1
11 . — (1/_ 3
Onpenenenne KopHs n-if crenenn. @ynkmms YV =V X
12 CBolicTBa KOpHS 1-1 CTENEHU 3
Koumponvnas paboma Ne 3 1
13 CTereHp ¢ parrioHaILHBIM ITOKa3aTeieM U e€ CBOHCTBA 2
14 HppanmoHaipHbIe YPaBHEHHS 3
15 Pasznuunble puémsl pelieHyst UppaluOHAIBHBIX YPaBHEHUM 3
U X CHCTEM
16 WppaunoHanbHble HEPaBEHCTBA 3
Konmpononas paboma Ne 4 1
I'naga 3. 31
Tpuronomerpuyeck
ue GyHKuum
17 PanuaHHOE U3MEpEHHE YITIOB 2
18 TpuroHomerprueckue QYHKIUH YHCIOBOTO apTyMEHTa 2
19 3HaKy 3HAYCHUI TPUTOHOMETPHUYECKUX QYHKIHMN. YETHOCTD 2
1 HEUETHOCTh TPUTOHOMETPUIECKUX (PYHKIUH
20 [leprogmyeckue QyHKIUN 2
21 CpoiicTa 1 rpaduku GYHKIMHA y = sin X U Y = €OS X 2
22 CpoiicTa 1 rpaduku GyHKIMNA y =tgx My = ctg x 2
KonTponbnas padora Ne 5 1
23 OCHOBHBIE COOTHOUIEHHS MEXy TPUTOHOMETPHUUECKUMH 3
(GYHKIMSIMA OIHOTO M TOTO XK€ apryMEHTa
24 DOpMYIIBI CITOKEHUS 3
25 DopMyJIbl IPUBEACHHUS 2
26 PopMyIbl IBOWHOTO, TPOHHOTO U MOJOBUHHOTO YIJIOB 5
27 DopMyIsl T TpeoOpa30BaHUs CYMMEI, pa3HOCTH U 4
MIPOU3BEJICHNS TPUTOHOMETPHUYECKUX (PYHKITHIA
Konmponvnas paboma Ne 6 1
I'naBa 4. TpuronomMerpuyeckue ypaBHeHUs 1 24
HepPaBeHCTBA
28 YpaBHEHHE COS X = b 3
29 YpaBHeHue sin x = b 2
30 YpaBHeHus tgx =buctgx=> 1
31 DYHKINHU y = arccos x, y = arcsin x, y = arctg x u y = arcctg x 4
32 TpuroHomMeTpUYECKHE YpaBHEHUS, CBOJSIIMECS K 4
ajaredpanvecKum
33 Perienne TpuroHOMEeTpUYECKUX ypaBHEHUH METO0M 4
pasioKeHus] Ha MHOXKUTENH. [IpuMeHenne orpaHu4eHHOCTH
TPUTOHOMETPHUYECKUX (HYHKIMH
34 O paBHOCWIBHBIX Tlepexojax Mpu pelIeHnn 2
TPUTOHOMETPUUECKHUX YpaBHEHUN
35 TpuroHomMeTpryeCcKHe HEPAaBEHCTBA 3
Konmponvnas paboma Ne 7 1
I'naBa S. Ilpou3BoaHas u eé npuMeHeHue 33
36 Onpenenenue npeaena QyHKIUHA B TOUKE U QYHKIIHY, 2
HENPEepPhIBHOW B TOUKE
37 3a/auu 0 MTHOBEHHOI CKOPOCTH U KacaTelnbHOH K rpaduKy 1
GyHKIMK
38 [loHsiTHE TPON3BOJHOM 3

13




39 [IpaBusia BRIYHCIICHHSI POMU3BOAHBIX 4
40 YpaBHEHUE KacaTenbHON 4
Koumponvnas paboma Ne 8no meme: «llpouzeoonas u ee 1
npumMeHenue»
41 [TpusHaku Bo3pacTaHus U yObIBaHUS QYHKITUH 4
42 Touku sKcTpeMyMa GYHKIHH 4
43 HauGosnbliiee 1 HaNMeHbIee 3HaUeHHs (QYHKIIMU Ha OTPE3Ke 4
44 Bropas nponsBogHas. [lorsaTHe BRITYKIOCTH QYHKITUI 2
45 [TocTtpoenne rpadukoB HyHKIHN 3
Konmponvnas paboma Ne 8 1
IloBTOpeHNe M cucTeMaTH3alMs y4eOHOIro MaTepuaJia 11
[ToBTOpEHUE U CHCTEMAaTU3aLHUs y4eOHOro MaTepHaa 3a 10
Kypc anreOpbl M HavYaJl MAaTeMaTHYECKOTO aHaJIM3a
HUmozcosas konmponvHas paboma 1
89 KonrtponsHas pabora Ne6 1
I'maBa 7. [IpousBoanas 30u
90-91 YucnoBble OCIEN0BATENILHOCTH 2
92-93 [Ipenen ynciaoBoil MOCIEAOBATEILHOCTH 2
94-95 [Ipenen pynxmm 2
96-97 OrnpezeneHre Npou3BOAHON 2
98-100 Brruncnenue npons3BoIHbIX 3
101-102 HuddepenumnpoBanue CIoKHON QYHKITUH. 2
Juddepennmupoanne o0paTHOi GyHKINN
103-105 YpaBHEeHHE KacaTeIbHOU K rpaduKy HyHKIIUN 3
106-107 KonTtponbhas paborta Ne7 2
108-110 [IpuMeHeHne pOU3BOAHON ISl UCCIIEIOBAHUS 3
byHKIUH
111-113 IToctpoenue rpadukos pyHkumii 3
114-117 [IpumeneHnne npou3BOAHOM I OTBICKAHUS 4
HAuOONBIIUX U
HAWMEHBIIIUX 3HAYCHUI BEJIMYUH
118-119 KonTtponbhas pabora Ne8 2
I'naBa 8. KomOuHaToprka u BEpOSITHOCTh 74
120-121 [IpaBuno ymHoxxenusi. KomOnnaTopHble 3a1a4u. 2
[TepecTanoBku 1 pakTOpHAIBI
122-123 Br160op HeckonbKkux 3eMeHToB. buHOMuUanbHbIe 2
K09 (hpULIHEHTHI
124-126 Cry4JaifHble COOBITHSI I UX BEPOSITHOCTH 3
127-136 [ToBTOpeHue 10
136
TemaTnueckoe NJIAHNPOBaAHUE.
Auredpa M Haya1a MaTeMaTH4YeCKOr0 aHAJIU3A.
11 knace
Ne CopneprxaHue maTepuana KomnuectBo
4acoB
1 [ToBTOpenue matepuana 10 kiacca 4
4
I'maBa 1. Muorouwiensr (10 yacoB)
5 | MHoOrouIeHs! OT O/IHOM MEPEMEHHOM | 3
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7
8-10 MHOro4I€HbI OT HECKOJIBKUX MTEPEMEHHBIX 3
11-13 VYpaBHEHUA BBICIIMX CTEIIEHEH
1 Kontponbshas padora Nel 1
4
I'naBa 2. Crenenu u kopHu. CteneHHble QyHKIMM (24 yaca)
15-16 IloHsATHE KOPHS N-011 CTENEHU U3 ACUCTBUTEIBHOIO YUCIIA 2
17-19 @yHknuu y ="x , UX CBOICTBA U Tpaduku 3
20-21 CBolicTBa KOPHsI N-Ol CTENICHU 2
22-25 [IpeobpazoBanue BRIpAKEHUH, CONIEPKAIUX PATUKAIIBI 4
2 KontponpHas padota Ne2 1
6
27-29 [ToHsTHE CTENEHU C TOOBIM PAIIMOHAIBHBIM TOKA3aTeIeM 3
30-32 CreneHable (QYHKIIMH, UX CBOMCTBA U IrpaduKu 3
33-34 N3BneyeHne KOpHS U3 KOMIUIEKCHOTO YUCia 2
3 KontponbHas padota Ne3 1
5
36-37 Y4e6HO — TpeHupoBouHble 3aganus EI'D 2
I'naBa 3. Iloka3atenbHas u torapupmuueckas Gpynkuus (31
qac)
38-40 [TokazarenbHas QyHKIMS, €€ CBOMCTBA U rpaduk 3
41-43 [lokazaresbHblE ypaBHEHUS 3
44-45 ITokazarenbHbIC HEPABEHCTBA 2
46-47 [TonsiTue norapudma 2
48-50 Jlorapudmudeckast pyHKIMs, ee cBOMCTBa U rpaduK 3
51-52 KontponbsHas pabora Ned 2
53-56 CgoiicTBa Jjorapudmon 4
57-60 Jlorapudmuueckue ypaBHEHHS 4
61-63 Jlorapu¢mMunyeckne HepaBeHCTBa 3
64-66 HuddepennmpoBanre moka3areabHON U 3
JorapupmMuuecKon
byHKIMi
67-68 KontponpHas padbota No5 2
I'naBa 4. [lepBooOpaznas u unrerpai (9 gacoB)
69-71 IlepBooOpa3Has U HeONpeAeIeHHBIH HHTErpal 3
72-76 OnpeieneH bl HHTerpa
7 KontponbHas padora Ne6 1
7
I'naBa 5. DneMeHThl TEOPUH BEPOSITHOCTENW U MaTEMAaTHYECKON CTaTUCTUKHU (9 4acoB)
78-79 BepositTHOCTB M reomeTpust 2
80-82 HesaBrcrMble TOBTOPEHUS UCIIBITAHUM C IBYMS UCXOaMH | 3
83-84 CraTucTHYeCcKHe MEeTOJIbl 00pabOTKH HH(OpMAIH 2
85-86 I"ayccoBa kpuBasi. 3aKoH OOJIBIINX YHCET 2
I'maBa 6. YpaBHeHust u HepaBeHcTBa. CHCTEMBl ypaBHEHUN
u HepaBeHCTB (33 Jaca)
87-88 PaBHOCHIBHOCTD ypaBHEHUN 2
89-92 OO6111e MeTOo/IbI peleHHsl YpaBHEHHH 4
93-94 PaBHOCUMIBHOCTH HEPABEHCTB 2
95-97 YpaBHEHMSI M HEPABEHCTBA C MOJIYJISIMU
9 KonTponpHas padborta Ne7 1
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99-102 YpaBHEHUS 1 HEPABEHCTBA CO 3HAKOM pajuKaia 4
103-104 YpaBHEHMsI U HEPABEHCTBA C IBYMs IEPEMEHHBIMU 2
105-106 JlokazaTenbcTBa HEPABEHCTB 2
107-110 CucreMbl ypaBHEHUH 4
111-112 Kontponbhas pabora Ne8 2
113-115 3ajauu ¢ mapameTpaMu 3
116-120 Y4eOHO-TpEeHUPOBOYHBIC TECTOBBIC 3agaHust EI'D 5
121-136 [loBTOpEeHME 16
136
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TemaTuueckoe IJIAHUPOBaAHUE. FQOMeTpHH 10 xaacce

Koanuect
BO 4aCOB
Ne
HaumenoBanue pa3aesioB 1
. TeM
/
n
BBenenue 5 gacos.
1 | OcHOBHBIE MOHSATHSI CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUU 1
2 | Hekoropsie ciencTBUS U3 aKCHOM 1
3 | Pemienue 3aay Ha IPUMEHEHUE AKCUOM CTEPEOMETPUU U UX 1
CIIEICTBUN
4 | Pemienue 3ama4 Ha IPUMEHEHHUE aKCHOM CTEPEOMETPHH U HX 1
CJIE/ICTBU
5| Pemienue 3amay Ha IPUMEHEHUE AKCOM CTEPEOMETPHUH U UX 1
. | ciencreui
IMapa/uieJbHOCTHh NPSIMBIX U MJI0CKOCTEl (16 yacos).
6 | [TapamensHble TpsIMBIE B TPOCTPAHCTBE, MapalIeIbHOCTH 1
TPEX MPSIMBIX
7| IlapamienbHOCTh MPSAMOW U INIOCKOCTH 1
8 | Pemenue 3a1a4 Ha NapaIeIbHOCTD MPSAMOM U IJIOCKOCTH 1
9 | CkpeuBaromuecs npsiMple 1
1| VYmibl ¢ coHanpaBIeHHBIMU CTOPOHAMU 1
0
1| Vron mexny npsMbeIMH 1
1
1| Pemienue 3a1ay Ha HAXOXKACHUE YTIIa MEXKIY MPSIMBIMU 1
2
1 | Pemenue 3a1a4 Ha HAXOXKICHUE yIiIa MEXAY MPSIMbIMHU 1
3
1 | Konrponbnas padora Ne 1 o Teme: «B3aumHoe pacmonoxxeHue 1
4| mnpsMbIX
. | B OpocTtpaHcTBE»
1| IlapamienbHble MIOCKOCTH 1
5
1| Pewenue 3agau no reme «CBOMCTBA MapaieNbHbBIX IIJIOCKOCTEIN» 1
6
1| Terparmp 1
7
1| Iapamnenenunen 1
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19. | 3apmaum Ha MOCTPOEHME CEUEHUN 1
20. | Pemenue 3ama4 Ha TOCTPOECHHUE CEUCHUN 1
21. | KonrpoabHas padora Ne 2 o teme: «IlapaminenbHOCTh NPSAMBIX U 1

IUIOCKOCTEN»

IlepneHAUKYJISAPHOCTH NPAMBIX M IUI0CKOCTeH (15 yacoB).

22. | lleprneHOuKyJsIpHBIE MPSIMBIE B IPOCTPAHCTBE, NapalljiesibHbIE NpsMble | 1
NEPIICHIUKYISIPHBIE K TIIOCKOCTH

23. | IlpuszHak nepneHaIuKyIIpHOCTH MPSIMOUN U TIOCKOCTH 1

24. | Teopema 0 npsIMOM, NEPIEHAUKYISIPHON K IMJIOCKOCTH 1

25. | Pemenue 3agau no teme «lleprneHuKyaIsIpHOCT IPSIMON U 1
TJIOCKOCTH

26. | Paccrossame or Toukm g0 miuockoctu. Teopema o 1

Tpex

NEPIEeHINKYIIpax

27. | VYroa mexay npsMoul ¥ III0CKOCTHIO 1

28. | Pemenue 3amau no treme «Teopema o Tpex NepHeHIUKYIIApax, yroil 1
MEXTy TPSMOI U MIOCKOCTHIO»

29. Pemenue 3a1ad Ha HaXOXKICHUE YIJIa MEXKTY MIPSAMOU U MIIOCKOCTHIO 1

30. | PemieHue 3aa4 Ha IPUMEHEHHE YITIa MEXKY NPSIMOM U MJIOCKOCTBIO. 1

31. | JIByrpaHHBIH yroiu 1

32. | IlpusHak neprneHAuKyISIPHOCTH IBYX IIOCKOCTEN 1

33. | IlpsMoyronbHBIN Mapaienenumnen, Kyo 1

34, | Pemenue 3aa4 Ha CBOMCTBA MPSIMOYTOJILHOTO MapaiieJenurneaa 1

35. | Pemenune 3agau no reMe «llepneHANMKYIIPHOCTD TIOCKOCTEN» 1

36. | Konrponbhas pabota Ne 3 no reme: «IleprneHaukynsipHOCTb IpAMBIX U | 1
IJIOCKOCTEW»

Muororpannnku (14 yacos).

37. | Awnanus x/p. Ilonste MHororpanauka. Ilpuzma 1

38. | Ilmomaas MOBEPXHOCTH MPU3MBI 1

39. | Pemrenue 3aqa4 Ha HAXOKIEHUE IUIOIIAAN ITOJIHOM M OOKOBOM 1
NIOBEPXHOCTHU

40. | Pemenue 3a1a4 Ha HaXOXKIEHUE IUJIOLIAIH [TOJTHOU U OOKOBOM 1
MOBEPXHOCTHU

41. | Pemenue 3aa4 Ha HAXOXK/IEHUE TUIOIIAU MTOJTHON 1 OOKOBOI 1
MOBEPXHOCTHU

42. | Pemenue 3aa4 Ha HAXOXKJIEHUE TUIOIAU MOJTHON 1 OOKOBOI 1
MIOBEPXHOCTHU

43. | Tlupammuna 1

44. | Pemenue 3ama4 no reme «llupamumga» 1

45. | IlpaBuibHas nupamuja 1

46. | Pemenue 3amay no teme «lIpaBuibHas nupamugay 1

47. | YceueHHas nmupamMusia 1

48. | Pemenue 3agau no teme «Ilupamunapn» 1

49. | TloHatne nNpaBUILHOTO MHOTOIPAHHUKA 1

50. | Konrpoabnas pabora Ne 4 no Teme: «MHOTOrpaHHUKHI» 1

BekTops (9 yacos).

51. | Amnamu3 k/p. [lonstue Bektopa. PaBeHCTBO BEKTOPOB . 1

52. | CrnoxeHue U BBIYUTaHHE BEKTOPOB. 1

53. | BeiunTanue BeKTOpoB. Anredpandeckas CyMMa BEKTOPOB 1

54. | VYMHOXEHHE BEKTOpa HA YUCIIO 1




55. | Pemenune 3a1a4 no teMe «YMHOXKEHUE BEKTOpa HAa YHUCIIO» 1
56. | Kommtanapusie BekTopbl. [IpaBuio napauenenunena 1
57. Pasnoxenune BekTopa 1o TpeM HEKOMIUIaHAPHBIM BEKTOpaM 1
58. Pemenue 3amay no reme «Pa3noxeHue BEKTOpa 0 TPEM HEKOMILIA- 1
HapHBIM BEKTOpaM»
59. KonTponsnas paborta Ne 5 mo reme: «Bektopbi» 1
IToBTOpenue (9 yacos).
60. Amnanu3 k/p. IToroBoe moBTopeHne. AKCHOMBI CTEPEOMETPUH U UX 1
cienctsus. [lapannenbHOCTh NPSIMBIX U MIIOCKOCTEH.
61. | HroroBoe moBropeHUe. AKCHOMBI CTEPEOMETPHH U UX CIICACTBHSL. 1
[TapannenbHOCTh OPSIMBIX U TUIOCKOCTEH.
62. Hrtorooe noBTopenue. [lepneHauKyaIsspHOCTb NMPSIMBIX U INIOCKOCTEH. 1
63. | HWroroBoe noBtopenue. [leprneHauKyIsIpHOCT NPSMBIX U TUIOCKOCTEH. 1
64. | UWrtoroBoe noBTopeHne. MHOrorpaHHUKH. 1
65. | HWroroBoe noBTopeHue. BeKTopbl B IPOCTpaHCTBE. 1
66. | HrtoroBoe nmoBTOpEHNE 1
67. | 3akmouuTeabHBIA YpOK-Oecena mo Kypcy reOMeTpuu 1
68. | 3akIounTeNbHBINA YPOK-0ecea o Kypcy reoMeTpun 1

TemaTuueckoe IJIAHUPOBAHHUC. FCOMeTp nus

11 kaace.
Ne Te KonmuecTs
n/m Ma 0
4acoB

Meton koopauHaTt B npoctpadcrTie. JIBnaxenue. (154acoB)

1 [TpsimoyronbHas cucteMa KOOpJMHAT B IPOCTPAHCTBE 1
2 Koopnunaropsl BekTopa 1
3 Koopaunartops! BekTopa 1
4 CBsi3p MEXTy KOOPAMHATAMH BEKTOPOB U KOOPJIUHATAMU TOYEK 1
5 [Ipocreitmme 3a1a4u B KOOpIUHATAX 1
6 [Tpocreiimune 3a1a4u B KOOpIMHATAX 1
7 KonTponbHas pab6ota Nel "KoopauHars!l TOYKM U KOOPAUHATHI 1
BekTopa'
8 Yros Mex 1y BEKTOpaMu 1
9 CkasisipHO€ TPOU3BEIEHUE BEKTOPOB 1
10 Brrunciienue yrioB Mexay OpsIMbIMU U IIIOCKOCTSIMU 1
11 Pemenune 3anau: "CkansipHoe Npon3BeaeHIE BEKTOPOB" 1
12 OceBas U LIGHTpaJIbHAsI CHMMETPHS 1
13 OceBas U lICHTpaJIbHAsI CUMMETPHUSI 1
14 Ypox 0000111a10111eTO MOBTOPEHHMS 10 TeME: '"METO]T KOOPJAUHAT B 1
poCTpaHCcTBE"
15 KontponpHas padota No2 "MeTo KOOpUHAT B IPOCTPaHCTBE" 1

I'naBa 6. Hnamuap, konyc u map (17 yacos)

16 AHaM3 KOHTPOJIbHOH paboThl. [ToHsATHE ITMIMHApA 1
17 [momaae MOBEPXHOCTH LIWIMHAPA 1
18 Pemenue 3anau no teme: " I[lonstue unnunapa. [lnomanp 1
MTOBEPXHOCTH
nuinHapa "
19 ITonsiTue koHyca 1
20 [1o1ma e MOBEPXHOCTH KOHYCA 1
21 YcedeHHbIN KOHYC 1
22 Konyc. Pemienue 3amau 1




23 Cdepa u map 1
24 B3aunmHuoe pacnionoxenue cdepsl u miockoctu. Kacarenbnas 1

IJIOCKOCTb

K chepe
25 [Tnomans chepsr 1
26 Pemenwne 3anau o reme: "Cdepa” 1
27 Pemenne 3a1a4 Ha MHOTOIPAHHUKH, WIMHJAP, 1I1ap U KOHYC 1
28 Pemienue 3a1ay Ha MHOTOTPAHHUKHU, HWJIMHJP, AP U KOHYC 1
29 Permenune 3a1a4 Ha MHOTOTPaHHUKH, IMIIMHAP, MIAp U KOHYC 1
30 Ypok o6o61maroniero nopropenus no teme "Lunuaap, konyc u map" 1
31 KonTponbHas pabota Ne3 "Hununap, konyc u map" 1
32 Pabora Hag ommbOKamMu 1
I'naBa 7. O6bembI Teu (23 yaca)
33 ITonsatue o6bema. OO6BEM MPSIMOYTOJIBHOTO MapajuIeIenunesia 1
34 O6BeM MPSIMOYTOJILHOTO MapaJulesenuIeia 1
35 Pemenue 3anaq mo teme "OO6BeM MPSAMOYTOIBHOTO Tapasuienenumneaa " 1
36 O6beM psIMOil TPU3MBI 1
37 O0beM MmIMHIpa 1
38 Pemenue 3amaq mo teme "O6beM MpsAMOI IPU3MBI U IUITUHIPA" 1
39 Brruncnenue o65eMOB TeJl ¢ MOMOIIBIO ONPEeIEHHOT0 MHTEeTpasa 1
40 O0beM HAKJIOHHOW MTPU3MBI 1
41 O0beM MUpaMuIbI 1
42 O06beM nupaMubl 1
43 Pemenue 3amaq mo teme "O6beM nmupamMuab” 1
44 O06beM KoHyca 1
45 Pemenue 3anay no teme "O6beM koHyca" 1
46 VYpox o6o61aromero mopropenus mo reme "OobeM MupaMuIbl 1 1

KoHyca"
47 KontpomsHas padora Ned "O6wem Ten" 1
48 O6bem mapa 1
49 O6beM 111apoBOro CErMEHTa, MAPOBOT0 CJI0s U MIAPOBOr0 CEKTOpa 1
50 OO6bem mapa u ero yacteil. Pemmenue 3amau 1
51 [Tnomanpe chepsr 1
52 Pemenne 3a1a4 Ha MHOTOIrPAHHUKH, WIMHAP, KOHYC U 11ap 1
53 Pemienue 3a1au Ha MHOTOI'PaHHUKH, IIMJIMHJIP, KOHYC U IIap 1
54 Ypok ob6ob1aromiero mosropenus mo teme "OobeM 1apa U 1omab 1

cepsnr”
55 KonTponsHnas pabora Ne5 "O6bem mapa u miomanb cepsr” 1
IToBTOpenue kypca crepeomerpuu (13 4acoB)
56 IloBTOpenue no teme "[lapannenbHOCTh NPSAMBIX MIIOCKOCTEN" 1
57 [ToBTopenune no teme "[lepreHIUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEN" 1
58 IToTopenue o teme "lleprneHANMKYIAPHOCTh TPSMBIX U TUIOCKOCTEN" 1
59 [ToBropenne mno Teme "JlekapTOBbI KOOPJAMHATBI UM  BEKTOPBI 1

B

npocrpaHcTse”
60 [ToBTOpEHUE 110 TEME 1
61 IToBTOpenue o teme "[lnomaan u 06beMbl MHOTOTPaHHUKA" 1
62 [ToBTOpenue no teme "[lnomaau u o0beMbl Ten BpameHus" 1
63 Pemnrenue 3amgau 1
64 KonTponbHas pabota Ne6 (utoroas) 1
65 Pemenue 3anau 1
66 Penrenne 3amgau 1




67 Pemenue 3amau 1

68 Pentenue 3agau 1

IHpuioxenue 1
OneHovHble MaTepuaJIbl IO NPeaMeTy AJired0pa U Ha4aJIa MATEeMATHYeCKOI0 aHAJIN3a
Kontpoabnas padora Ne 1 no teme «IloBropeHue u pacmimpenue cBeieHUui 0 pyHKIuM»
Bapuanr 1

1. Haiinute Hanbospiee 1 HANMEHbIIIEE 3HAUYCHHUS (DYHKITHH:

1) y=—-3x+1 Hanpomexytke [-2; 1];

2) y=x’—4x Hanpomexytke [0; 3].

2. Uccnenyiite Ha 4ETHOCTh (PYHKIIHMIO:

6 2.4 4x
1) y=x —x;30y= ;
) x’—8
2
2) y=x"-3x*;4ly= §+1
X —2x

3. Haiigute pynkuuto, oopatHyro Kk GyHKIM y=—3Xx+7.
4. TTocTpoiite rpadux GpyHKIME  y=+/2 x+3.
5. SIBnAIOTCS I PAaBHOCHUIIBHBIMU YPABHEHHS:

2 2, 1
=4 + = +4;
D ™ %6
2 2, 1 1
=4ux’+ = +4.
2) X ux X—2 x—2
6. Ha pucynke 1 nzo0paxena yacts rpaduka 4€THOM QPyHKIMH Y = f(x), onpenenéHHON Ha

npomexytke [—5; 5]. Jocrtpoiite rpaduk 3Toil ¢yHKuMuM u HalguTe e€ HauOoibllee U

HaWMEHbIIIEE 3HAYCHUS HA POMEXKYTKE [—5; 5.
Puc. 1

LA

1
1

0 ,\

4

=

7. Pemmre HEpaBEHCTBO:
1) [(x—2)(x+6|(x—4/>0;
2) [3—x/lx—4|(x—9)°>0;

x . 4 13
3) x—2+x N <0.
Kontpoannast padora Ne 2 mo teme «Crenennas pynkuus. KopeHb n-ii crenenu v ero
CBOICTBa»
Bapuanr 1
1. ®ynxius 3anana Gopmynoit  f(x)=x"® . Cpasuure:
1) fls.6] u fl24] ; 3) fl45] u fl-45] ;

2. Halimute 3HaYeHNE BBIPAKCHUS:



1) 3¥8+47-32+V¥625 ; 3) Y2258,

3) 3/27-0,008 ; 4) 0
3. Pemute ypaBHEHUE:
1) x° =6; 3)x° = —243; 5) Ix=2 ;
2)x* =16; Hxt= - 81; 6) Vx=-1.
4. Haiimure HanOoblliee M HAMMEHbIIEE 3HaUeHUS PYHKIMU  y=x * Ha IPOMEXKYTKE [2;
4].
5? YnpocTure BbIpakKeHHE:
1) Wa® ; 3) Vd® ,ecnim a=0 ;
2) Im¥m ; 4) Yla-1) ,ecom as<1l |
6. Onpenenure rpadUIECKH KOJIMISCTBO PEIICHUN CUCTEMbI YpaBHEHUH
y=x",
y=x5—2.
7. OcBOOOAUTECH OT UPPAITMOHAITBFHOCTH B 3HAMEHATENE IpOOH:
1 4
D% SRR
8. YIpocTUTE BBIpAKCHHE 8 . Vx+l - A\‘/f+3 : 3 :
Vx—1 {x—1 {x+1)Vx-1

KonTpoabhas padora Ne 3 mo teme «CTeneHpb ¢ pallHOHAJIbHBIM MOKa3aTe/IeM H eé
cBoiictBa. UppanuoHajibHble ypaBHEeHNUS] U HEPABEHCTBA)

Bapuanr 1
1. Haiinure 3HaUeHNE BBIPAXKEHUS:
1 -1 125 7\
1) 5-642 > 2) 1253 3) 81" 5 4) 25 .
2. YnpocTuTe BbIpaKCHHE:
5 3
1) 00’6'03’4 ) 3) (GE)E , 5) (a—0,8)4.(a—1,4)—2:(ao,4)—6;
=3 5 71 5 10\
2) 47 a" ; 4) a®:a°; 6) (aﬁbf)S'
3. Pemmte ypaBHeHHE V2X+8=x .
4. Cokpatute ApoOb:
1 [ L 111
m—3m® m*—n? x>—2x°y+y?
1) 2 ; 2) 11 3) 11 11
m3—3 m*+n* X2 3_x3y2
5. Pemnre ypaBHeHue:
1) Vx—4+2¥x—4=35 ; 2) Vx+5-V8-x=1 .
6. PemnTe HepaBeHCTBO  V8x+9<x .
Bapuanr 2
1. Haiinute 3HaueHNE BBIPAXKEHUS:
1 -1 15 1)
1) 3.814 2) 395 ; 3) 1677 ; 4) GZ .

2. YnpocTuTe BbIpaKCHHE:
15 14

1) C3,8.C1,2 ’ 3) (CZ—B)E , 5) (CO,G)G_(CO,4)—7:(C—l,G)—S;



=3 5 5 1 7 3|10
2) c® ol s 4) b b 6) (b%CE)Zl.
3. Pemmte ypaBHeHHE 2x+48=—x .
4. Cokpatute ApoOb:
2

1
3

5 2.4 4 2
1 x+§7x : 2) al bl : 3) T n +13r£1 -
x°+7 a®—b* m?*+6m*n*+9n3
5. Pemnre ypaBHeHue:
1) Vx—2+¥x—2=20 ; 2) V2x+7-2—x=2 .

6. Pemnte HepaBeHCTBO  V7x+8<x .
KonTtpoabnasi padora Ne 4 no teme « Tpuronomerpnyeckue (pyHKIIMA M UX CBOICTBAa»
Bapuanr 1
-7

n LT
1. Haiigure 3HaYeHHe BRIpAKEHUST  2(g 3 ctg +cosm—2sin 1
2. OnpenenuTe 3HAK 3HAUCHHS BBIPAKCHHS:
. o 0| ol . . 7n 137
1) sin124°cos203°tg(—280°); 2) sin 105
3. Uccnenyiite Ha YETHOCTh (DYHKIUIO:
2
tg x
1 =x"+4 2 X zci_
) flx|=x*+4cosx ) flx] T sinx

4. HaiiiuTe 3HaYE€HHUE BbIPAKEHUS:

2
1) tg%; 2) cos(—690°).
5. CpaBHUTE 3HAYEHUS BBIPAKECHUI:

) 9 1 1 ) 49 18 AN
6. IocTpoiite rpaduk GyHKIEM f|x|=cos3x | ykaxuTe €& MPOMEKYTKH BO3PACTAHUS 1
yOBIBaHMUSI.

7. ocTpoiite rpaduk yHKIMH  y=+/sin x—1+2.
Bapuanr 2
— .3

1. HaitnuTe 3HaucHKWE BhIpaXeHus 31g = ctg %+ sin 771 —4cos %
2. OnpenenuTe 3HaK 3HAYEHUS BBIPAKCHUS:

. 1371 23m
1) cos156°sin(—350°|ctg230°; 2) cos—-cg o
3. Uccnenyiite Ha 4€THOCTD (PYHKITHIO:

2
— 3 __Wgx
1) flx)=x’-5sinx 2)  flx Trcosx
4. Haiigute 3HaueHUE BbIPAKECHUS:
2

1) tg%; 2) cos(—690°|.
5. CpaBHUTE 3HAUEHUS BHIPAKECHUI:
1) ctgz“ST7T Hu tg%r ; 2) cos _;(1)71 u Cos —16171

. e X N
6. IToctpoiite rpapux Gpynkuuu [ (X)—SlHE , YKaXUTe €€ MPOMEXYTKU BO3pACTaHUS U

yObIBaHUS.
7. IlocTpoiite rpadux GyHKIUH  y=+/cosx—1—2.



Koutpoabhas pabora Ne 5 mo teme «CooTHOIIEHHE MeKTy TPUTOHOMETPHYECKMMH
(pyHKIMAMM OJHOTO U TOTO 5Ke apryMeHTa. @opmy bl CJI0KEHHUSA U UX CIEICTBUD)

Bapuanr 1
1. Yopocture BbIpakeHHeE:
2 . .
cos 6a—1 sin2a+sin8 a
tg8actg8a——————; ;
1) g8acg8a 1—sin’6a 4) cos2a—cos8a
31 ; |
——+6a |+ —6al;
2) sinfcos 4 +cosPsin4d f ; 5) 2 6a|+icos(n—6al;
sin ¢
sinba | . .
3) Sein3a’ 6) 2sin5acos3a—sin8a.

2. ano: cosa:;—;,cosﬁ:_l—éz,n<a<37n,%<ﬁ<n . Haiimure sinla+p)|.

3. JIoKaXuTe TOXKIECTBO:
1 1

- =tg8a;
D 1-tgda 1+tgda ged
. 1
tg4 2B+sin2 = ;
2) ctg4Pcos2B+sin2f 25in2p’
. 3 .|
3) sm(n—3(x]—cos > +a ||| sin 2+30( —cos(2n+a]

=—sinda.

1+cos(m—2a)
4. Haliure Han0oJIbIIee ¥ HAMMEHBIIEE 3HAYECHUS BBIPAKEHUS  2sin’ a—3cos’a.
KonrtpoanHas padora Ne 6 mo teme « Tpuronomerpuyeckue ypaBHeHUs1 U

HEepPaBEeHCTBA»
Bapuanr 1
1. Peminre ypaBHeHne:
4x=_—\/§;2
2
C o X T , ,
14 sin ¢ cos 5 g =0;3(c0s 3x+cos5x=0.6
2. Peminte HEpaBeHCTBO:
5x<l;2
2 —
1écos i tg 5x—= 2—ﬁ.i,
3 3

3. Pemnre ypaBHeHue:

1) 3cos’x+7sinx—5=0;

2) 2sin’x+1,5sin2x—3cos’x=1;

3) sin8x+sinl0x+cosx=0.

4. Pemte ypaBHeHHe  sin2x+v3cos2 x=2cos6 x.

Bapuant 2
1. Peminre ypaBHeHue:
6 :__\/5;2
2
. . x o om .. . \
lécosésin| —+—|=—1;36sin5x+sin7x=0.¢

2. Pemure HEPaBEHCTBO:



1{siné ctg >—/3.¢

6x+E
6

3. Pemite ypaBHeHHUE:
1) 4sin’x—11cos x—1=0;
2) 3sin’x—sin2x—cos’x=2;
3) cos5x—cos7x+sinx=0.
4. Pemmte ypaBHeHHE sin 3 x—cos3 x=+/2sin x.
Konrpoabhast pabora Ne 7 mo teme «IlpousBognasi. YpaBHeHHe KacaTeJbHON»

BapwuanT 1
1. Haiinute npou3BoaHyIO (PYyHKIHU:
4 2
D) flxl=7x"= 2556 3 flx=2L
4 X
_2 3
2) flx|=[3x+1)Vx; 4) f(x]—;—;,

2. CocTaBbTe ypaBHEHHE KacaTenbHOH K rpaduky ¢yHkumm f(x|=x’-2x B Touke ¢

abcuucconr X, =3.

3. MarepuanbHass TOYKa JBHJKETCS 1O KOOPAMHATHOM MpAMOM IO  3aKOHY
slt|=2t-3t+1 (mepemernieHne s M3MepsE€TCS B METpax, BpeMs t — B CEKyHJax).

Haiinure cKkopocTh €€ NBUKEHUS B MOMEHT BPEMEHH to = 3 C.

4. HaiinuTe Npou3BOAHYIO JaHHOW (PYHKIMU U BBIUMCIUTE €€ 3HAUYCHHE B TOUKE X:

1) flxl=v2x—1,x, =13; 2) f(X):SiHSX:Xo:%

5. Haiinure abGcruccy Touku rpaduka GyHKIUN (x|=x*-xV3, B KOTOpPOM IPOBEAEHHAS

K HEMY KacaTelibHasi 00pa3yeT ¢ MOJIOKUTENbHBIM HalpaBiieHueM ocH adcuucc yroa 30°.

6. Haiinure ypaBHeHue KkacaTenbHOH K rpadpuky dynkmuu f(x|=x’+3x—8, eciu sTa

KacaTeJbHas MapajuiesibHa OpsMon  y=>5x+1

Bapuanr 2
1. Haitnure mpou3BoHy 0 QyHKITHH:
3 2
1) f(xJ:8x5—%+3x2+4; 3) f(x)zxx—Z;
. 6 2
2) flxl=[3-4xiVx; 4) flx=35-%.

2. CocTaBbTe ypaBHEHHE KacaTenbHO# K rpaduky ¢yHkumm f|x|=x’~3x B Touke ¢

abcumccon X, =4.

3. MarepuanbHass TOYKa JBHJKETCS 1O KOOPAMHATHOM TMPAMOM MO  3aKOHY
slt|=3t"-2t+4 (mepemernieHrue s M3MEpsETCs B METpax, BpeMs t — B CEKyHJIax).

HaiiauTe cKkopocTh €€ IBUKEHHS B MOMEHT BPEMEHH t) = 2 C.

4. HaiimuTe mpou3BOAHYIO JaHHOW (PYHKIIMU U BBIUMCIUTE €€ 3HAUYCHHE B TOUKE X:

1) f(X):\/3X+4,XO =4; 2) f(X):COSSX,XOZ%
5. Haiinure aGcrmecy Toukn rpaduka  ¢Gyskmumm  f(x)=x’+4xV3, B KoTOpOIf

npoBeA€HHAs K HEMy KacaTelbHash o0pa3yeT C IMOJOXKHTEIbHBIM HalpaBICHHEM OCH
abcmmce yron 60°.
6. Haiinute ypaBHeHme KacaTenbHOW K Tpaduky ¢GyHKumm f(x/=x’—4x+6, eciau sTa

KacarelbHas mapajjieibHa opsiMoil  y=2x—8
Kontpoabnas padora Ne 8 nmo reme «IIpumenenne npon3BoaHoin»



Bapuanr 1 Puc. 1
1. HaiinuTe mpoMeXyTKH BO3pACTaHHS W YOBIBAaHHS W TOYKH DKCTPEMyMa

byHKIUN: B, .
2
—3x | '
1 ] 5_ 2_ . 2 = 7)( . : T
) flx|=2x’-9x*—12x+7; ) flx] ol ! D,
2. Haiinute Haumbonbllee ¥ HaUMEHbIIEe 3HAYeHUS  (QyHKIMH i’}l -J__JcC
flx|=1-3x’—x’ na npomexytxke [—1; 2]. = %

3. IIpencraBbre yncao 60 B BUJEe CyMMBI JIByX MOJOKUTEIbHBIX YUCEN TaK,

YTOOBI CyMMa MX KBaJIpaToB OblIa HAUMEHbIIIEH.

4. Uccnenyiire pynkuuto f |x|=3x—x> wmocTpoiite eé rpaux.

5. TIpu kakux 3HaueHUsIX @ Gynkius  f|x|=2x’—3|a+4|x’+54x—16 Bo3pacTaeT Ha R?

Bapuant 2
1. HaiiuTe mpoMeKyTKU BO3PACTaHUS U yOBIBAHMS U TOUKHU SKCTpeMyMa (DyHKIUH:
2
) flx|=4+9x+3x°—x%; 2) f(X]:Xxilx'

, 1 3,1,
2. Haiigute HauOonbllee M HaUMEHbIIEE 3HAUYCHUS (QYHKIUU f‘x)ng +§x —6x+3 Ha

npomexyTtke [0; 3].

3. IlpencraBbre umnciao 36 B BHUAC CYMMBl JBYX IIOJOXHUTEIBHBIX YHCET TaK, YTOOBI WX
NpOU3BeIeHUE ObLIO HAUOOIBIIIHM.

4. Uccnenyiire pynkuunio f |x|=x*—4x* umnocrpoiite eé rpaduk.

5. Tlpu kakux 3HaYeHuax a ¢ynkimsa  f(x|=—2x+3 la+1)x*~96x—100 yO6bIBaeT Ha R?

Bapmuanr 1

Ouenounbie MaTepuaJjbl o npeamerty I'eomerpus 10 kiaace

KonrtpoJsabHas padora Ne 1 mo teMe «AKCHOMBI CTEPeOMETPUM U CJIEACTBUA U3 HUX.
HavanbHble nmpeacTaBIeHHs 0 MHOTOTPAHHUKAX)
BapuanTt 1
1. Ha pucynke 1 uzo0paxén ky6 ABCDA,B,C\D,. YKaXuTe NpsMyI0 HepeceueHHsl MIOCKOCTEeH
A1DC nu BB1C1.
2. Jlanet Toukm A, B wm C Takme, 4yro AB = 12 oM, BC = 19 cm,
AC =7 cm. CKOIBKO TJIOCKOCTEH MOXKHO MPOBECTH Yepe3 Touku 4, B u C? OTBeT 000CHYyHTE.
3. IlnockocTe o mnpoxoauT dyepe3 BepmwuHbl A u D napaminenorpamma ABCD u touky O
nepecedeHus ero quaronanei. Jlokaxure, yto npsmas BC 1€XUT B IIIOCKOCTH d.
4. Touku M n N npuHajexaT cOOTBETCTBEHHO rpaHsiM SAB u SAC nupamuasl SABC (puc. 2).
Puc. 2

B C

ITocTpoiiTe Touky nepecedyenus npsmon MN ¢ nnockocteio ABC.
5. Hoctpoiite ceuenne nmupamuasl SABC TIOCKOCTBIO, Tpoxomsiied dyepe3 Touku D, E u F,
NpUHAAIeKAIINE COOTBETCTBEHHO pé&bpam AB, BC u SC, npuuém mnpsmele DE u AC He
HapaJlJICIbHBI.
Bapmuanr 2



1. Ha pucynke 3 uzo0paxén kyd ABCDA,B,C\D,. YKaxuTe NpsMyI0 HepeceueHusl MIOCKOCTEeH
A\BCu ABB,.
Puc. 3

' D

| 1

B._|__Jc

-

A D
2. Hanbl Touku M, N u K Ttakme, yto MN = 23 cm, MK = 14 cwm,

NK = 13 cMm. CKOJIBKO IIJIOCKOCTEH MOXKHO MpoBecTr yepe3 Touku M, N u K? OTBeT 000CHYMHTE.
3. Touku D u E — cepenunbl cTopoH AB u BC tpeyronbauka ABC cooTBeTcTBEHHO. [110CKOCTD Ot
MPOXOIUT yepe3 Touku B, D u E. Jlokaxute, uto npsiMasi AC JIEKUT B TNIOCKOCTH 0.
4. Touku M u N npunajiexar cooTBeTCTBeHHO rpaHsiM SAB u SBC nupamuast SABC (puc. 4).
[Toctpoiite Touky nepeceuenus npsimor MN ¢ miockocthio ABC.

Puc. 4 5. Tloctpoiite ceyenue npusmbl ABCABiC) MIOCKOCTBIO, MPOXOJIAIICH
yepe3 Touku M, K u N, npuHaJIeKanme COoOTBeTCTBEHHO péopam AB, BC
u CCy, npuuém npsimbie MK u AC He napajuieiabHBbI.

Kontpoabnasi padora Ne 2 nmo teme «IlapajieibHOCTh B IPOCTPAHCTBE)

Bapuanr 1
Puc. 9

D,

1. Touku M, N, P u Q — cepemunnl otpe3koB BC, BD, AD u AC
COOTBETCTBEHHO, AB = 14 cM, CD = 18 cm (puc. 9). Onpenenute Bux 4eTblpéxyronsauka MNPQO n
BBIUHCIIUTE €r0 IePUMETP.
2. Ilnockocte @ mnepecekaeT cTopoHbl AB m BC TtpeyronpHuka ABC B Toukax M u K
COOTBETCTBEHHO U napaenbHa cropoHe AC, MK =4 cm, MB : MA =2 : 3. Haiinute cropony AC
TPEYTOJIbHUKA.
Punc. 10

¢
3. Tpeyronsuuk ABC sBnsieTcs N300paKeHUEM MPAaBUIBLHOTO TPEYTroJIbHUKA

A1B:1C (puc. 10). [TocTpoiite n3o0pakeHHe BHICOTHI TPEYTOJIbHUKA, ONMYIIEHHON Ha CTOpOHY A1C).
4. TInmockocty o W [ mapannenbHbl. M3 Touku M, He mpUHAANIeKAIIEH THUM TUIOCKOCTSM U HE
HaxXOoJsIIelcs MEeXIY HUMH, IPOBEACHbI ABa Jyda. ONMH W3 HUX MepeceKaeT MJIOCKOCTH o U f B
Toukax A, u By, a nipyroii — B Toukax A» u B, coorBercTBeHHO. Haiinure otpe3ok BB, , ecnu oH
Ha 2 cM Oosbiie otpeska 414, , MB1 =7 cm, A\B1 =4 cwm.



5. Touku A, B, C, He nexalye Ha OIHOW NMPSIMOM, ABJISAIOTCS NapajuleIbHBIMU IPOEKIHUAMH TPEX
IIOCJIEIOBATENIbHBIX BEPIIMH IIPABUIBHOIO IMIECTHyroibHHKA. [locTpoiite n300pa)keHHe 3TOro
LIECTUYTOJILHUKA.

Bapuanr 2

Puc. 11

1. Touku F, M, N u C — cepeaunsl otpe3koB BS, DB, AD u AS
cootBeTcTBeHHO, SD = 30 cM, AB = 36 cM (puc. 11). Onpenenute By yetbipéxyronsauka FMNC u
BBIYHCIIUTE €r0 IEPUMETP.
2. Ilnockocte S mepecekaer cropoHbl AB m AC tpeyronmbauka ABC B Toukax N u D
COOTBETCTBEHHO U napasuienbHa ctopone BC, AD = 6 cm, DN : CB = 3 : 4. Haiinute cropony AC
TPEyroJIbHUKA.
Puc. 12

K

M

3. Tpeyrompuuk MNK  sBusercss W300pakeHHEM  IPABHIIBHOTO
tpeyronbauka M N,K;  (puc. 12). IlocTtpoiite u300pakeHHe OWCCEKTPUCHI TPEYroJbHUKA,
IIPOBEIEHHOMN U3 BEPIIUHBI M.

4. Ilnockoctu o u f mapamienbHbl. Uepe3 Touky M, HaXOASIIYIOCS MEXIY dTHMH ILTOCKOCTSAMH,
poBeACHBI ABe NpsiMble. OJTHA U3 HUX TIEPECeKaeT IIOCKOCTH o U ff B TouKax A, u By, a npyras —
B Toukax A, u B, cooTBeTrcTBeHHO. Halinmute oTpe3ok 414, , ecnu oH Ha 1 ¢cM MEHbIIE OTpe3Ka
Ble , MAz =4 CM, A232 =10 cm.
5. Touku 4, B u O, He Nexallue Ha OJTHON MPSAMOU, SABJISIFOTCSI COOTBETCTBEHHO MapajlieIbHbIMU
MPOEKIHUAMH JIBYX BEpIIMH KBajipaTa u ero neHtpa. [locrpoiite nzoOpaxeHue Kkajapara
KonTtpoabnas padora Ne 3 mo treme «IlepneHanKyJIAPHOCTH NPAMOH U MJIOCKOCTH»

BapwuanT 1
1. Ha pucynke 17 uzobpaxena tpaneuusi ABCD, y koTopoii 60KoBast
cTopoHa AB mnepneHaukyiasipHa ocHoBaHusM AD u BC. UYepes
BEpUIMHY B mposeneHa npsMas BF, Kotopas NepHeHIMKYJSpHA F
npsimoit BC. Jlokaxxkute, yto npsimasg BC nepneHIuKysipHa MIOCKOCTH
ABF.
2. Yepes BepiinHy A4 paBHOCTOPOHHETO TpeyroibHuka ABC npoBeieHa
npsiMass DA, nepneHAauKkyJsipHas — IUIOCKOCTHM  TPEYTOJIbHMKA.
Brrancnute paccrosaue ot Touku D o npsamout BC, ecinu AD = 3 cm,
AB=6cwMm.
3. Touka D HaxomuTCsl Ha PacCTOSHUHM 4 CM OT KaXJI0H BEpLIMHBI MPABHILHOTO TPEYrOJbHUKA
ABC, cropona kotoporo paBHa 6 cM. Haiinure paccrosuue ot Touku D 110 miockoctu ABC.
4. Yepes Bepmmny D mpsiMmoyroiibHUka ABCD K €ro mioCKOCTH MpoBeAEH nepneHaukyisip DE.
Touka E ynanena ot ctoponsl AB Ha 10 cM, a ot ctoponst BC — Ha 17 cm. Haitnure nuaronaib
MPSIMOYTOJIbHUKA, eciii DE = § cM.
5. OcHoBanue u OOKOBasg CTOpPOHAa PaBHOOEIPEHHOrO TpeyrombHUKa paBHbl 30 cM u 17 cm
cooTBeTCTBeHHO. HekoTopas TOUKa IIPOCTPAHCTBA HAXONMTCA HA PACCTOSHMH 2 5 CM OT

Puc. 17

A D




KOKIOM CTOPOHBI TpeyrosibHUKa. Haligure paccrosHue OT [JAHHOM TOYKM JO IUIOCKOCTH
TPEYTOJIbHUKA.

Bapuant 2
1. Ha pucynke 18 uzo0paxxéH paBHOOeapeHHBIN TpeyronsHuK ABC Puc. 18
(AB = BC), Touka M — cepenuna ctoponsl AC. Uepes touky M
npoBefeHa npsmas MO, nepneHAMKYIApHas —1npsMoll  BM. B
Hoxaxwure, uro npsimast BM nepnenaukyisipHa miockocta AOC.
2. Yepes Bepmnny C xBaapata ABCD mposenena npsmas MC,
HEepIEeHANKYISIPHAs TUIOCKOCTH KBajparta. Berumcinre paccrosHne M
oT Touku M no npamoit BD, ecmu MC =1 cMm, CD =4 cwm.
3. Touka K HaxomuTcs Ha pacCTOSHUM 4 CM OT KaXKJIOM BEPUIMHBI
IpaBUIBHOTO TpeyronbHuka ABC. Hailnure cTOpOHY TpeyrojibHUKa,
ecnu Touka K ynanena ot miockoctd ABC Ha 2 cM.
4. Yepes BepmnHy A npsmoyroiapHuka ABCD K €ro mioCcKOCTH HNPOBEAEH NEPHEHAUKYISIp AP.
Haitnute paccrossaue ot touku P no npsmon CD, eciu BC = 12 cm, BD = 13 cMm, a Touka P
yaaneHa ot npsimoit BC Ha 106 cwm.
5. BpicoTa 1 OCHOBaHHE PaBHOOEIPEHHOTO TPEYTOJbHUKA PaBHBI 8 CM U 12 ¢cM COOTBETCTBEHHO.
Hexkotopasi Touka MpOCTpaHCTBA HAXOJUTCS HA PACCTOSHHU 4 CM OT IUIOCKOCTH TPEYTrOJIbHUKA U
paBHOYyJaJI€Ha OT ero CTOpoH. HaiinuTe paccTosHue OT 3TOH TOYKH JJO CTOPOH TPEYTOJILHHKA.
KonrpouabHas pabora Ne 4 mo teme «YroJ1 Mexxay NpPAMOil U IVIOCKOCTHIO. YTOJI MEXKIY

miockocTsiMu. Ilepnenaukynasipabie MJIOCKOCTI

Bapuanr 1
1. Y3 Touku D, xoropas JEKHUT BHE IUIOCKOCTH 0, IPOBEIEHBI K 3TOW IUIOCKOCTH
HakJoHHble DK u DB, oOpasytouie ¢ Hell yribl 45° u 60° coorBercTBeHHO. Haiinure
JUTMHY TIPOEKIIMU HaKJIOHHOM DK Ha mocKoCTh a, eciu DB = 10 V3 oM.
2. Touka A npuHAAIEKUT OJHOW U3 TPAHEN ABYIPAHHOIO YIUIa U yAajeHa OT JPYrod rpaHu
Ha 8 cM. Haiinure pacctosiHue oT Touku A 10 pedpa ABYIPAaHHOIO yIJla, €CJIM BEJIMYMHA
3TOro yria paBHa 45°.
3. Yron mexay miaockocTsMu TpeyroiibHukoB ABC u ABD pasen 45°. Tpeyronsuuk ABC
— PaBHOCTOPOHHHII cO CTOpOHOH 4 /3 cM, TpeyrombHUK ABD — paBHOOEIPEHHBIH,
AD=BD= 14 cwm. Haitaure orpesok CD.
4. Konusl oTpes3ka, JUIMHA KOTOPOTO paBHA S5 5  cM, NpUHAIIEKAT JABYM
MEPIICHANKYJSIPHBIM IIJIOCKOCTSM. PacCTOsiHUS OT KOHILIOB JTOrO OTpe3Ka [0 JIMHUH
nepeceyeHus II0CKOCTEeN paBHbI 5 ¢M U 8 cM. Halimure pacctossHre MeXay OCHOBAaHUSAMH
MEPIECHANKYJISIPOB, OIMYILIEHHBIX U3 KOHIIOB OTPE3Ka HA JINHUIO MIEPECEUCHHUS TIIIOCKOCTEM.
5. Uepe3 THNOTEHY3y NPSIMOYTrOJLHOTO PaBHOOEIPEHHOTO TPEYrojbHUKA TIPOBEICHA
IUIOCKOCTb, KOTOpasi 00pa3yeT C IJIOCKOCTBhIO TpeyroibHuka yron 45°. Haiinure cunychl
YIJIOB, KOTOpPbIE 00pa3yloT KaTeThl TPEYTOJIbHUKA C 3TOW MJIOCKOCTHIO.

Bapuanr 2
I. U3 toukm K, koropas JIEKUT BHE IUIOCKOCTH ¢, HPOBEAEHBI K 3TOM ILIOCKOCTH
HakJoHHble KA u KB, oOpa3yromue ¢ Hell yriel 45° u 30° coorBercTBeHHO. Haiimute
JUTUHY TIPOEKIIMK HaKJIOHHOM KB Ha IIOCKOCTh a, eciiu K4 = 8 V6 oM.
2. Touka M mpuHAANEKUT OJHON M3 TPaHE ABYIPAHHOTO yIJia M yJalieHa OT ero pedpa Ha
12 cm. Haiinure paccrosinue oT TOUkr M 10 Apyrou rpaHu yIia, €CJIA BEJIMYWHA 3TOTO yIiia
paBHa 60°.
3. Yron mexny miockocTsmMu TpeyroinbHukoB ABC u AKC paBen 60°, AC = 24 cwm,
BC=BA4 =20 cm, KC=KA4 =15 cm. Haiigure otpe3ok BK.
4. KoH1ibl OTpe3Ka, JUIMHA KOTOPOro paBHa 16 cM, MpUHAIEkKAT ABYM NEPIEHIUKYJIAPHBIM
IJIOCKOCTAM. PacCTOsAHMA OT KOHIIOB 3TOr0 OTpe3Ka 10 JMHUU MEPECEUEHUs TIOCKOCTEU



paBusl 8 cM u 8 V2 cm. Haiinure ymibl, KOTophle 06pa3syeT OTPE30K C JaHHBIMH
IJIOCKOCTSIMHU.
5. Uepes cTOpOHY NpaBUIBHOTO TPEYTOJbHUKA MIPOBEEHA TIOCKOCTh, KOTOpasi 00pasyer C
IUIOCKOCTBIO TpeyronbHuka yron 30°. Haiinute CHHYCBI YIJIOB, KOTOpblEe OOpa3yloT IBE
JpyTrHe CTOPOHBI TPEYTOJIbHUKA C 3TOM MJIOCKOCTHIO.

KontpouabHnasi padora Ne 5 no reme « MHOTrorpaHHUKH

Bapuanr 1
1. BokoBoe pebOpo mpsMON YETHIPEXYTONBHOW MPU3MBI paBHO 6 cM, €€ OCHOBaHHE —
IpSIMOYTOJIbHUK, OJJHA M3 CTOPOH KOTOporo paBHa 12 cm, a numaronans — 13 cm. Haiinure

IUIOIIAb TOJHOW MOBEPXHOCTH MTPU3MBI.
2. CropoHa OCHOBaHUS NMPABMJILHOM TPEYTOIbHON MUPaMU/IbI paBHa 6 CM, a BHICOTA MUPAMHIBI —

V13 oM. Haiigure:
1) 6okoBoe pedpo nMupamuiIbl;
2) mmoab GOKOBOM MOBEPXHOCTH MUPAMUJIBI.
3. Haiigute miomaabs OOKOBOM MOBEPXHOCTH MPABWIBHOM TPEYrONbHON YCEUEHHOM MUpPAMUIBL,
CTOPOHBI OCHOBaHMI KoTopoit paBHbI 10 cM u 18 cm, a 6okoBoe pedbpo — 5 cM.
4. OcHOBaHHEM TPEYTOJILHON MUpaMUbI SBISIETCS PaBHOOEAPEHHBIN TPEYTrOJbHUK C OCHOBAaHHEM
a W YTJIOM o TIpu BepliMHe. Bee qByrpaHHble yIiibl IpU OCHOBAaHUM IUpaMubl paBHbl 3. Haligure:
1) miomanp G0KOBOM MOBEPXHOCTH MUPAMMU/IBI;
2) BBICOTY ITUPaMUBI.
5. B HakIIOHHOW TpeyroapHO# npusMe, O60KoBOE peOpo KOTOpoi paBHO 6 CM, MPOBEACHO CEUYCHHE,
IEPIEHMKYIIPHOE OOKOBOMY pebpy. DTO CEYCHHE SABISAETCA PABHOOCAPEHHBIM TPEYTOJIbLHUKOM,
GOKOBasi CTOPOHA KOTOPOTro paBHA 2 /3  cM, a yron mpu Bepumne — 120°. Haifnure momams
OOKOBOI MOBEPXHOCTH MPU3MBI.

Bapwanr 2

1. bokoBoe peOpo mpsiMOii TPEeyroiabHOM MpU3Mbl paBHO 12 cM, €€ OCHOBaHUE — MPSMOYTOJIbHBIN
TPEYTOJIbHUK, KaTeThl KOTOPOro paBHbl 3 c¢M u 4 cMm. Haliaure miouiaab moyiHON MOBEPXHOCTH
IIPU3MBI.
2. CroponHa OCHOBaHMsA NPAaBUIILHOW YETHIPEXYTONBHOW NMPaMMALI PaBHa 2 CM, a BBICOTa
MUpaMHJIbl — V15 cM. Haiigure:
1) 60xoBOE peOpO MUPAMHU/IBI;
2) mtoaib GOKOBOI MOBEPXHOCTH MUPAMUJIBI.
3. Haiigure 1uiomans OOKOBOM TOBEPXHOCTH TPABUIBHOW YETHIPEXYTOJNIbHOM yCeuEHHOM
MpaMUJIbl, CTOPOHBI OCHOBAHUH KOTOpPOil paBHbI 18 cM u 34 cM, a 6okoBoe pedpo — 17 cm.
4. OcHOBaHUEM TPEYrojibHOW MUPAMHJIbI SIBISETCS PaBHOOEAPEHHBIH TPEYTrOJbHUK C OOKOBOIA
CTOPOHOM @ M yIJIOM 0. TP OCHOBaHUU. Bce AByrpaHHbIE yITIbI IPU OCHOBAHUU MHUPAMUbl PABHBI
B. Haiinure:
1) nnomaae 60KOBOM MOBEPXHOCTH MUPAMUIBI;
2) BBICOTY NTUPAMHU/IBI.
5. B HakIOHHOH TpeyrojabHOH Mpu3Me, O0KOBOE pedpo KOTOPOi paBHO 8 cM, MPOBEACHO CEUEHHE,
MepHeHIUKYIIpHOEe OOKOBOMY pelOpy. DTO ceueHue SBIIeTCS paBHOOEAPEHHBIM TPEYTrOJbHUKOM,
O0KOBasi CTOpOHAa KOTOPOTo paBHa 4 cM, a yroiu npu Bepumae — 90°. Haiinute miomans 60koBoi
MTOBEPXHOCTH MPU3MBI.

HToroBasi KOHTPOJBLHAsA padora Ne 6
Bapuanr 1
I. Touka M paBHOymajieHa OT BCEX CTOPOH KBajpara CO CTOPOHOM 6 CM M HAXOAUTCA Ha
paccTossHUM 9 CM OT IIOCKOCTHU KBajpara. Haiinure pacctosHue ot TOUkU M 10 CTOPOH KBajpara.
2. Touka A HaxomuTcs Ha paccTosHUU 9 cM oT mIockocTu o. Hakmonueie AB u AC o0pa3yroT ¢
IUIOCKOCTBIO 0 yIiibl 45° u 60° coorBercTBeHHO. Haiinute paccrosHue mexay toukamu B u C ,
€CJIM YroJl MEXy TPOCKIMAMU HAKJIOHHBIX paBeH 150°.



3. Uepes Bepunny B Ttpeyronbanka ABC, B kotopoM AB = BC = 34 cm, AC = 32 cm, npoBeacH
neprneHauKkyJsip DB k minockoct TpeyroiabHuka. Haiinute yron mexay miockoctsimu ABC u ADC,
ecmu DB =20 cwm.
4. OcnoBanue nupamuasl MABCD — kBaapar co cTopoHoi 6 cM, OokoBbie rpaHu ABM n CBM
NepHEHIUKYISIPHBI TUIOCKOCTH OCHOBaHUs nupamunabl, AM = 10 cm. HaiinuTe miomans 60koBOi
MOBEPXHOCTU MAPAMUJIBL.
5. OcHOBaHHEM NPSMOTO MapaljIeNenuIeaa sIBIIeTCs poMO CO CTOPOHOW @ M OCTPHIM YIJIOM 0.
bonpmias nuaroHans mnapajuleNienuiena HAaKIOHEHa K IUIOCKOCTH OCHOBAaHMA TOJ yriioMm .
Haiigute miomanbs G0KOBOM MOBEPXHOCTH MapaljieNenue/a.

Bapuant 2
1. Touka F' paBHOyHajeHa OT BCEX BEPULIMH INPSAMOYTOJbHUKA CO cTopoHamH 12 cm u 16 cM n
HaXOJUTCS Ha PACCTOSIHUHU 5 CM OT IJIOCKOCTH MPSIMOYroJibHUKA. Haliaute paccTosiHue OT TOUKU F
JI0 BEPILUH MPSMOYTOIbHUKA.
2. Touka K HaxomamTcsi Ha paccTOSHUM 4 ¢cM OT IIocKocTH o. Hakmonusie KA m KB o0pa3yioT ¢
IUIOCKOCTBIO 0 YIUIbl 45° 1 30° COOTBETCTBEHHO, a Yrojl MEKy HaKJIOHHbIMU paBeH 135°. Halinute
paccTosiHUE MEXIY TOUKaMHu A U B.
3. UYepe3 Bepuiuny C tpeyroasHuka ABC, B xotopom AC = BC, AC = 32 cm, npoBeacH
neprieHaukyJsip KC K TWOCKOCTH TpeyroibHuKa. Halinure yromn mexay miockoctsiMu ABC u ABK,
ecu AB=12 cm, AK =10 cm, KC =2 cM.
4. OcnoBanue nupamunbl MABCD — xBanpat, 60koBbie rpaHu ADM u CDM niepneHIuKyIsSpHBI
TIOCKOCTH OCHOBAaHHS mupamumsl, MB = 3 /34 oM, MA = 15 cm. Haiimure momans G0KOBOIL
MOBEPXHOCTU MUPAMUJIBL.
5. OcHOBaHHEM NPSMOTO TapaljIeNeNuIeaa IBIIETCS POMO CO CTOPOHOW @ M OCTPHIM YIJIOM 0.
MenbIiasgs nuaroHanb Mapajjieienurea HakIOHEeHa K IUIOCKOCTH OCHOBAaHUS MOA yrjiaoMm [3.
Haiigute miomanabs G0KOBOM MOBEPXHOCTH MapalIeleUIe/a.

11 kaace.
KonTpoasHas
padora Ne 1.
BekTopsl B
NPOCTPAHCTBE
1 BapuaHrT.

—_—

1. Haiinute xoopauHatel BekTopa AB , ecnu A(S; -1; 3), B(2; -2; 4).

2. Jlamel BekToOpI {3; 1; -2} u {1; 4; -3}. 26— c‘, -
Haiigure




3. MHzoOpasure cucremy koopauHat Oxyz  u nmoctpoiite Touky A( 1; -2; -4). Haiinure
pPacCTOSIHUE OT ITOM TOYKH 1O KOOPAMHATHBIX IIIIOCKOCTEM.

4.  Bepumunsl A ABC umeror koopaunHatel: A( -2;0; 1), B(-1;2;3), C(8;-4;9).
Haiigure koopauHatsl Bekropa, eciu BM — meauana AABC.

2 BapHMaHT.

1. Haiigute xoopauHatel BekTopa AB , eciiu A(6; 3; -2), B(2; 4; -5).

2. [lansl BexTOpsI {5; -1; 2} u {3; 2; -4}. Haiinure
a—2b.

‘_. —

3. H3o0pa3ute cucremy koopauHat Oxyz u noctpoiire Touky B( -2; -3; 4). Haligure paccrosiHue
OT ATOM TOYKH JI0 KOOPJAMHATHBIX ITIOCKOCTEH.

4. Bepumunsl AABC umerot koopaunatel: A (-1;2;3),B(1;0;4),C(3;-2;1).

Haitnure xoopaunatel BekTopa, eciu AM — mennana AABC.

KounTtpoJabHast padora Ne 2 .
MeToa KOOPANHAT B MPOCTPAHCTBE
1 BapuanT

ﬂ P pp

1. JlaH®I BEeKTOpPHI 4 , ¢ U1 ¢ , IPUIEM:

a=6i—8k,6=1,c14;1;m }, (a”; 6) = 60° Haittu: a) a - ¢ ; 6) 3HaueHUE M, IPH KOTOPOM a L ¢ .
2. Haiigure yron mexnay npsimbeiMu AB u CD,
ecu A(3; -1; 3), B(3; -2; 2), C(2; 2; 3) u D(1; 2; 2).
2 lan npaBuibHbIN TeTpadap DABC c pebpowm a. Ilpu cummeTrpun otHocuTenbHo miiockoctd ABC
touka D nepema B Touky D1. Haiinure DD1.Bapuant

1. aHbI BEKTOPHI 4 | g U ¢ , IpUYEM:
b 3

p p p pp
a=4j-3k,6= 2,c12;m; 8}, (a";6) =45" K

Haiitu: a) a - ¢ ; 6) 3HaueHue m, NIPU KOTOpOM a L ¢ .

2. Haiinure yron mexny npsmeiMu AB u CD,

eciu A(1; 15 2), B(0; 1; 1), C(2; -2; 2) u D(2; -3; 1).

3. Jau npaBmibHbli Tetpasap DABC ¢ pebpom a. Ilpu cHUMMETpHH OTHOCHTEIBHO TOYKHA D
miockoctb ABC mepemmia B mnockocte AIBICI1. Halinute paccrosHue MexQy 3THMH
IJIOCKOCTSIMM.

1.BapuantKontpoabnas padora Ne 3. Huanuap. Konyc u mapPagunyc ocHoBaHusI HIWJIMHAPA
paBeH 5 ¢cM, a BbICOTA HMJIMHAPA paBHa 6 cMm. HaiiguTe nuiomanb cedeHusi, NpoOBeIeHHOT0
napauieJibHO OCH IWJINH/PA HA PacCTOSIHUU 4 CM OT Hee.

2. Pamgmnyc mapa paBes 17 cMm. HaiiguTe nomaas cedeHus mapa, yJ1aJeHHOro OT €ro 1eHTpa Ha 15
CM.

3. Pammyc ocHOBaHUS KOHYyca paBeH 3 M, a BeicoTa 4 M. HalimuTe oOpasyromnryro 1 1ionaib
OCEBOI'0 CEYECHUSI.

1 BapuaHT

1. Beicota mumnuugpa 8 am, paaumyc ocHoBaHus 5 M. LunuHap mnepecedeH MIIOCKOCTHEO
napajuieIbHO OCH TaK, YTO B CEUCHUM MOTydmIics KBajapaT. Haliqute paccTosiHEE OT 3TOTO CEUeHUs
710 OCH LUJIUHAPA.

2. Pammyc cdepsl paBen 15 cm. Haligure mimHy OKpY>KHOCTH CEYEHHS, YIAJICHHOTO OT IIEHTpPA
cdepsl Ha 12 cMm.



3. O6pasyiomas KoHyca | HaKJIOHeHa K TIOCKOCTH ocHoBaHMs rox yrioM B 30°. HaiimuTe BhIcOTY
KOHYCa U IJIOIIA/lb OCEBOI'0 CEYEHUSI.
Kontpoabnas padora Ne 4

O0Bembl Tes1. O0beM NPU3MBbI, HHJIHHAPA, KOHYCA
1 BapuanT
1. OOGpasyromas konyca paBHa 60 cM, Beicota 30 cM. Haiinure 00bEM KoHyca. ¥
2. OcHoBaHHE MIPSIMOI TPU3MBI — MIPSIMOYTOJIBHBII TPEYTOIBHUK C KATETOM 6 CM U OCTPBIM YIJIOM
45°. O6Bem npusMel paer 108 car’. . Haiiute Momaas MOMHOM TTOBEPXHOCTH TIPH3MEL.

3. OceBbIM ceueHHeM HUINH/PA SBISETCA KBaAparT, JUaroHaib KOTOPOro paBHa 8§
00BbeM LUITUH/PA.
2 BapuaHT

2 cM. Hatigure

1. OG6pa3yromas KoHyca, paBHas 12 cM, HAKIOHEHA K IIIOCKOCTH ocHOBaHus oz yriiom 30°.
Haiigure 066EM KoHYCA.

2. OcHOBaHHEM MpPAMOii MPH3MEI ABIAETCSA POMG cO CTOpoHOit 12 cMm 1 yriom 60°. Menbmee u3
JMaroHaJbHBIX CEUEHUI MPU3MBI siBiisseTcs KBagparoM. Haiinure o0beM npu3Mel.

3. OceBbIM CeuCHHEM IUIMHIPA SBJIACTCS KBAJIPAT, AMAroHajb KOTOPOTO paBHA ¢ cm. Haiinure
00BeM MUITUHJIPA.
Kontponbnas padora Ne S.

O0bem mapa u nJIomaab chepbl
1 BapuaHT
1. JluameTp mapa paBeH BbICOTE KOHYycCa, 00pa3ylomiasi KOTOPOro COCTABISET C MIIOCKOCTHIO
OCHOBaHUs yroJ, paBHblil 60°. Halinute oTHOIEHHEe 00BEMOB KOHYCA U 1L1apa.
2. O6BEM LITHHApA paBeH 961 cir’., mommams ero oceBoro ceyenns 48 cuv’. Haiimute miomas
cdepbl, OMMCAHHOW OKOJIO IMJIMHIPA.
3. B konyc BnucaHa nupamuga. OCHOBaHMEM MUPAMUIBI CIYKUT MPSMOYTOJIbHBIN TPEYTOJIbHHUK,
KaTeT KOTOPOro paBeH 2p, a mpuiiexaninil yroi pased 30°. bokoBas rpaHb nupaMu/bl,
IIPOXOJIAIIAs UEPE3 NaHHBIN KaTeT, COCTABIAET C IIIOCKOCThI0 OCHOBAHUS yTojl 45°. Haitngute
00BEM KOHYCA.
2 BapuaHT
1. dwmameTp mapa paBeH BbICOTE IIUIMHIPA, OCEBOE CEUCHHE KOTOPOro €CTh KBajpat. Halnure
OTHOLIEHHE 00BEMOB I1apa U IUIMH/PA.
2. B KOHYyC, 0ceBO€ cedeHne KOTOPOro €CTh IPAaBUIIBHBIN TPEYTOJIBHUK, BlIMcaH map. Haiinure
OTHOUICHHUE TUTOLIAAN Cephl K IO OOKOBON MOBEPXHOCTH KOHYCA.
3. B umnunzap Bnucana npuzMa. OCHOBaHHUEM NPU3MBI CIIY>KUT IPSIMOYTOJIbHBIN TPEYTOJIbHUK,
KaTeT KOTOPOro paBeH 2p, a mpujiekainnii yroia paseH  60°. Jlnaronans 6osblieid 60KOBOM IrpaHH
MPU3MbBI COCTABIISIET C TUIOCKOCTRIO €€ ocHOBaHus yron 45°. Halinure 06bEM UIMHIpa.
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PaGouasi nporpamma y4e0HOro npeamera

NH®OPMATUKA U UKT
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PaGouas mporpamMma cocTaBieHa Ha OCHOBE TpeOOBaHUI K IUIAHHPYEMBIM pe3yjbTaTam
OCBOEHHMsI OCHOBHOH oOpasoBarenbHOM mnporpammbel  MBOY  «Vneiickas  COLly,
peanu3yromieit denepaibHbIi TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa Ha YPOBHE
cpennero oobmero oopazopanus (GI'OC COO).
PaGouass mporpamma BKIIIOYAeT:

® [UIAHUpPYEMBbIE pE3yJbTaThl OOYy4EHUS;

® coJep)kaHue yueOHOro MpeIMeTa;

® TEMAaTUYECKOE IUIAHMPOBAHUE.
Kak npuioxenue 1 k mporpaMMe BKJIFOUEHBI OLIEHOYHBIE MAaTEpUAIIbI.

KoauuecTtBo y‘leﬁHLIX JacoB:

10 11

KJ1acc KJ1acc
KonuuecTBo yueOHbIX HENEIb 34 34
KonnuecTBo 4yacoB B HeAEIIO 1 1
KomnuecTBO 4acoB B rox 34 34

YpoBeHb MOArOTOBKH YYalIuxcsi: 0a30BbIH YPOBEHb
MecTo npeaMeTa B y4eOHOM IJIaHe: 00s13aTe/IbHAS YacTh.
IIpeameTHas o0aacTh: MaTeMaTHKa U MH(QOpMATHKA.
Y4yeOunkm:
Wudopmaruka. bazoseni ypoenb. Yuebnuk mis 10 kmacca / W.I.Cemaxun, E.K.Xennep,
TYO.lllenna — 6-¢ uza. - M.: BUHOM. JlaGopatopus 3nanwmii, 2016
Nudopmaruka. ba3oBelii ypoBenb. YueObuuk it 11 kmacca / W.I.Cemakun, E.K.Xennep,
T.IO.llenna — 5-e uzn. - M.: BUHOM. Jlaboparopus 3nanuii, 2016
1. IlnanupyemMble pe3yJbTaThbl OCBOEHHS Y4eOHOr0o mpeaMera
JIM4HOCTHBIE pe3yJIbTaThI:
1) chopMUPOBAaHHOCTH MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U TEXHUKU;
2) TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHNU BCEH JKU3HH; CO3HATEIbHOE OTHOIIEHUE K HENPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHUIO YCIIEIIHOM MPpoeCcCHOHAIbHON U OOIIECTBEHHOM 1A TEIbHOCTH;
3) HaBBIKM COTPYIHHYECTBA CO CBEPCTHUKAMH, ACTbMHU MIIQJIIETO BO3PACTa, B3POCIBIMU
B oOpa3oBareibHON, Y4YeOHO-MCCIEN0BAaTENbCKOW, MPOEKTHOM U JApPYrux BHIAX
NeSITeNbHOCTH;
4) scTeTHYecKoe OTHOIIEHHWE K MHUpY, BKIIOYAs OSCTETHKY HAyYHOTO M TEXHHYECKOro

TBOPYECTBA,



5) oco3HaHHBIN BBIOOp Oymyiieil mpodeccuu U BOZMOKHOCTEH peanu3aiud cOOCTBEHHBIX
KU3HCHHBIX IUIAHOB, OTHOIIEHHE K NPOPECCHOHAIBHOW JESITETBHOCTH  Kak
BO3MOXKHOCTH YyYacTHS B pEIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIApCTBEHHBIX,
00IIeHaIMOHATBHBIX MPOOJIEM.

MetanpeMeTHbIe pe3y/abTAThI:

1) yMeHHe CaMOCTOSITENBbHO OIpPEeNsTh LENH JCSITEIHbHOCTH W COCTAaBIATH IUIAHBI
JeSITeTPHOCTH, CaMOCTOSITENIFHO OCYIIECTBISTh, KOHTPOJIMPOBATh M KOPPEKTHPOBATH
NeSTeNbHOCTh;  MCIIOJIb30BaTh BCE  BO3MOXKHBIE pecypchbl  UIsl  JOCTHIKEHHS
MOCTABJICHHBIX [EIeH W peanu3alui IUTAHOB JESATENbHOCTH; BHIOMpATh YCHEIIHBIE
CTpATeTHH B PA3IUYHBIX CUTYaIUX;

2) yMeHHe MpPOAYKTHBHO OOLIAThCSI M B3aUMOJEICTBOBATH B MPOIECCE COBMECTHOU
NEeSTeNbHOCTH, YYUTHIBATh MO3UIUHN APYTUX YYACTHUKOB JIEATEIbHOCTH, 3((HEKTUBHO
paspemiath KOH(QIUKTHI;

3) BnazeHWe HaBBIKAMH TI03HABATEIbHOH, Y4eOHO-MCCIEeOBATENILCKOM W TMPOEKTHOMN
NeSITETPHOCTH, HaBBIKAMHU pa3pemieHuss MpoOJeM; CIHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEILHOMY TOHMCKY METOJIOB DPELIECHUs MPaKTHUECKHX 3a/ady, MPUMEHEHHIO
Pa3TUYHBIX METOJIOB MMO3HAHUS;

4) TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENIbHOW HH(GOPMAIIMOHHO-TI03HABATEIHHOM
JeSITETPHOCTH, BKIIOYAsi yMEHHE OpPHUEHTHPOBAThCS B PA3NIMYHBIX HCTOYHHKAX
uHbOpMaIM, KPUTUYECKH OLEHUBATh U  HUHTEPIPETHpPOBaTh  HHGOPMAIHIO,
MOYy4YaeMYI0 U3 Pa3TUYHBIX UCTOYHHUKOB;

5) yMeHHe UCHONb30BaTh CpeAcTBA WHGPOPMALMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3AIMOHHBIX 33]1a9
c coOmoneHneM TpeOOBaHMM DJPrOHOMUKH, TEXHMKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHts, MpaBOBBIX M JTUYECKHMX HOPM, HOPM HH(POPMAITMOHHOU

0€30IacHOCTH.

IIpenmeTHbIe pe3yIbTaThI:
Buvinycknuk nayuumca:
MMOHUMATH POJIb HH(GOPMAITUH M CBSI3aHHBIX C HEH TPOIIECCOB B OKPYKAIOIIEM MHPE;
OpPUEHTUPOBATHCSA B PA3JIMYHBIX MCTOYHMKAX WH(POPMALUHU, KPUTUYECKH OLIEHHMBATh MH(OpMAIHIO,
conepraiyrocs B cetu MHTepHer;
UCTIONb30BaTh B  TOBCEJHEBHOW TNPAKTUYECKOW JEATEILHOCTH HWH(POPMAIIMOHHBIE PECYPCHI

HanlMOHAJIbHBIX HH(bOpMaLII/IOHHLIX IopTajioB, HHTCPHET CCPBHCOB U BHUPTYAIbHBIX MNPOCTPAHCTB



KOJUIGKTMBHOTO B3aMMOJCUCTBUS, COOIIOIasi aBTOPCKUE TIPaBa U PYKOBOJCTBYSCH MPaBUIAMHU CETEBOTO
ATHUKETA;

MIPUMEHSTH aJITOPUTMHYECKOE MBITIUICHUE TPH PEIICHUH 3aJ1a4, OPTaHU3aIMH TTOMCcKa HH(DOpPMAITUN B
MH(GOPMAITMOHHBIX CUCTEMAX U TMIIAHUPOBAHUU ITAIOB pPeaTu3allii MPOEKTHBIX padoT;

UCTIONB30BaTh (DOPMaTIbHOE OMHCAHUH aJTOPUTMOB MPHU PEUICHUH MOCTABICHHBIX 3a]1a4;

YUTaTh W TIOHUMaTh NPOCTEHIIME TMPOTrpaMMbl, HANWCAHHBIE HA BBIOPAHHOM JUIS HW3yYCHUS
YHUBEPCATLHOM aJITOPUTMHUIECKOM SI3bIKE BRICOKOTO YPOBHS,

MCTIONIB30BaTh HanboJiee MOIXOIIINI CIIOCO0 3aHMCH aTOPUTMOB MIPH PEIICHHH KOHKPETHBIX 3a7a4
(BepOanbHBIN, CHUMBOJIBHBIN, TpadUueCcKuii);

UMETh OCO3HAHHOE MPEACTABICHUE O Cpefax MPOrpaMMHUPOBAHUs, YMETh COCTABISATh M aHATTU3UPOBATh
HECJIOXKHBIE AITOPUTMUYECKHUE CTPYKTYPHI,

UCIIONB30BaTh TOTOBBIE TIPUKIIATHBIE KOMITBIOTEPHBIE MIPOTPAMMEBI B COOTBETCTBUU C THIIOM PEIIAEMBIX
3aJ1a4d ¥ 10 BEIOPAHHOW CHeMaIH3alnu;

CO3/IaBaTh Ha aITOPUTMHUYECKOM SI3BIKE TIPOTPAMMBI JUTS PEIISHHsI TUTIOBBIX 3a7ad 0a30BOTO YPOBHS U3
Pa3TUYHBIX MTPEIMETHBIX 00JIACTEH ¢ UCTIOIB30BAHUEM OCHOBHBIX AJITOPUTMHYECKUX KOHCTPYKIINH;
pasnuyaTh CIOCOOBI XpaHeHUsT HH(OPMAIINH, BEIOWPATh HOCUTENN WH(M)OPMAITUH IS €€ XPaHCHHS;
HATIOJHATH pa3paboTaHHyIo 0a3y JaHHBIX HHPOPMAIIUEH;

CO3/1aBaTh M PEaKTUPOBATh rpaduuecKkue u MyIbTUMEANa 00bEKThI; BUACOMATEPHAIIBI,

OLICHMBATh KAYECTBEHHbIC U KOJMUYECTBEHHBIC XAPAKTEPUCTUKHU MPU BBHIOOPE TEXHUUYECKUX CPEICTB
UKT ans pemenus npodecCroHaNbHBIX U YU4EOHBIX 3a]1a4;

MPAKTHYECKH BBIMIONHAT, WHCTPYKIMU TIO0 TEXHUKE OE30MacCHOCTH Mpu pabdore ¢ IUPPOBBEIMHU
YCTPOWCTBAMH U TEXHUYECKHE PEKOMEHIAINHU TI0 UCTIOIb30BaHUIO WH(POPMALIMOHHBIX CHCTEM.
Boinycknuk noayuum 603moxicnocms HAYYUMbCA:

OTpeeNATh CHUCTEMYy Oa30BBIX 3HAHUH, OTpPaXAIIUX BKIAL HWH(MOPMATHKH B (OPMUPOBAHUE
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA;

* MPEICTABIATH TCHICHITUHN PA3BUTHS KOMITBIOTEPHBIX TEXHOJIOTHH;

* HCII0JIb30BaTh KOMIIBIOTEPHBIE CETU U ONPENENISTh UX POJIM B COBPEMEHHOM MUDE;

* pazpabareiBaTh MaTeMaTHuecKHe OOBEKThl MHGOPMATUKH, B TOM YHCIE JOTHYECKHUE (OPMYIBI U
CXEMBI,

* [TOJTL30BATHCS] HaBBIKAMU (hOPMATU3AINH 337a4 U pa3pabOTKU TOJIb30BaTEIbCKON JOKYMEHTAIMH K
porpaMmmam;

* HCIIOJIb30BAaTh OCHOBHBIE YIPABISIONINE KOHCTPYKIIUY;

* AHATTU3HUPOBATH CIIOKHBIE AJITOPUTMBI, COJIEPIKAIIHNE IUKIIBI U BCIIOMOTATEIbHBIE aITOPUTMEI;

* IOHUMATh CJIO)KHOCTH AJITOPHTMAa M HCIOJIH30BAaTh OCHOBHBIE AJITOPHUTMBI 00pabOTKH YHCIIOBOHN M

TEKCTOBOM MH(pOPMAIINH;



* IPUMEHATh HABBIKK M OMNBIT pa3padOTKM MpPOrpaMM B BBIOpAaHHON cpene HpOrpaMMHUPOBAHMA,
BKJTI0YAsi TECTUPOBAHHE U OTJIAJIKY IPOTPaMM;

* HCTIOJIH30BaTh YHUBEPCAJBHBIN SI3BIK IMPOrPAMMHPOBAHUS BBICOKOTO YypOBHsS (1O BEIOOpY) W
Ipe/ICTaBIeHUs 0 0A30BBIX TUIAX JTAHHBIX U CTPYKTYpax JaHHBIX;

* IPUMEHSATH AJITOPUTMBI IIOMCKA U COPTUPOBKHU TPH PEIICHUH YUeOHBIX 3aj1ay;

* paboTath ¢ OMOIMOTEKAMH ITPOTPaMM;

* ACTIOJIH30BaTh OCHOBHBIC METOJBI KOAWPOBAHWS W JEKOIUPOBAHMS JaHHBIX W HWH(QOPMAIHIO O
NPUYMHAX UCKKEHHS JaHHBIX TPH UX Mepeaye;

* ONpeAeIATh BaKHEHIIME BHUIBI JTUCKPETHBIX OOBEKTOB M MX MpPOCTEHIINe CBOWCTBa, BHIOMpATh
QITOPUTMBI aHAJTN3a JIUCKPETHBIX OOBEKTOB;

* POBOJTUTH IKCIIEPUMEHTHI U CTATHCTUIECKYIO0 00pa0OTKy JaHHBIX C MMOMOIIBIO0 KOMITBIOTEPA;

* IPUMEHATH 0a30BbIC MPUHIIMIIBI OPTaHU3ANU U (PyHKIMOHHUPOBAHHS KOMITBIOTEPHBIX CETel, HOPMBI

MH(POPMALMOHHON ATUKH U TpaBa.

COIEPKAHHME. 10 kaacc
Tema 1. Undopmanus (11 u).
Nudopmanus. [Ipencrasnenne uHdopmanuu. M3mepenune mndpopmanuu. IlpencraBinenue uucen B
koMmiiptoTepe. [IpencraBnenue Tekcra, H300pakeHus ¥ 3ByKa B KOMIIbIOTEpE.
[TpaxTrueckas pabota «lludpoBanue naHHBIX»
[Tpaktuueckas pabdora «V3mepenue nadopmanum»
[Tpaktuueckas padora «IIpencraBnenue uncemn»
[Tpaktuueckas padora «IIpencraBnenne TekcToB. CxaTue TEKCTOBY
[TpakTrueckas pabota «IIpencraBienne n300paxeHus U 3ByKa»
Tema 2. Undopmanmonnbie mpoueccs (5 4).
Xpanenue u nepenaya uHGopmaruu. OOpaboTka HMH(pOpPMALMKM MU aAITOPUTMBI. ABTOMAaTHYECKas
obpaboTka naHGopManmu. MHPOPMAITMOHHBIE TPOIIECCH B KOMIIBIOTEPE.
[TpakTrueckas paboTa «YrpaBieHUe alrOPUTMUYECKUM UCITOTHUTEIEM)
[TpakTuueckas pabora « ABToMaTudeckas oOpabOTKa TaHHBIX»
[Tpaktuueckas padora «lIpoexTHoe 3ananue. BoiOop KOHGUTypaIiy KOMIIBIOTEPay
[Tpaktuueckas padora «IIpoektHoe 3amanue. Hactpoiika BIOS»
Tema 3. IIporpammuposanue (18 4).
AJNTOPUTMBI, CTPYKTYpBl aJrOPUTMOB, CTPYKTYpHOE Iporpammuposanue. IIporpammupoBanue
JUHEMHBIX aIropuTMOB. Jlormueckue BENMUYMHBI W BBIPAXKEHUS, NPOrPaMMHUPOBAHUE BETBICHHI.
[TporpammupoBanue nukioB. Iloamporpammbl. Pabora ¢ maccuBamu. Pabora ¢ cUMBOJIbHOU

uHpopManuei.



[Tpaktuueckas padora «IIporpamMmmupoBaHue TUHEWHBIX aJTOPUTMOB)
[Tpaktuueckas padora «[IporpamMmmupoBaHue JTOTHUECKUX BBHIPAKECHUI
[TpakTrueckas pabota «IIporpaMMupoBaHye BETBAIIMXCS alTOPUTMOB
[Tpaktuueckas pabora «IIporpamMmmupoBaHue HUKIMUECKUX aITOPUTMOBY
[Tpaktuueckas pabdora «IIporpamMmmupoBaHue ¢ UCTIOIB30BaHUEM TTOAIIPOrPaAMM»
[Tpaktuueckas pabdora «IIporpammupoBanue 00pabOTKH OJJHOMEPHBIX MACCHBOB)
[TpakTrueckas pabota «IIporpamMmmupoBaHue IByMEPHBIX MaCCHBOB)»
[Tpaktuueckas pabora «IIporpammupoBanue 06pabOTKH CTPOK CUMBOJIOBY

[Tpaktuueckas pabdora «IIporpammupoBanue 00pabOTKH 3amHcei»

11 kJjacc, 34 yaca
Tema 1. UndopmManmoHHble CHCTEMBI M 0a3a TaHHBIX (YacOB).
Yro Takoe cucrema. Monenu cuctem. IIpumep CTpyKTYpHOH MoJenu MpeaMeTHOW obiacTu.
Uro Ttakoe WHPOpPMALMOHHAS cucTeMa. baza MaHHBIX — OCHOBa WH(GOPMALMOHHOW CHUCTEMBI.
[IpoektupoBanue MHOrotabanuHOoM ©a3bl  naHHBIX. CozmaHue 0a3bl  JTaHHBIX.3alPOCHl  KakK
NPUIOKEHHUs HUH(OPMALIMOHHOM cucTeMsbl. JIornueckue yciaoBus BbIOOpa TaHHbIX.
[Ipaktuueckas pabota «Mozaenau cucTem»
[IpakTnueckas padbota «IIpoekTHbIe 3a1aHNS [0 CUCTEMOJIOTUI
[IpakTnueckas pabora «3HakomcTBO ¢ CYB]] LibreOffice Base»
[Ipaktuueckas padora «Co3nanue 6a3bl TaHHbIX «[IpreMHas KoOMHCCUI»»
[Ipaktuueckas padora «IIpoekTHbIE 3a1aHUs HA CAMOCTOSATENBHYIO Pa3pabOTKy 0a3bl JaHHBIX)»
[IpakTnueckass pabora «Peanu3anmsi NPOCTBIX 3alpOCOB B PEXHMME Ju3aiiHa (KOHCTPyKTOpa
3a1mpoCoB)»
[Ipaktnyeckas pabora «Pacmupenune 6a3bl naHHbIX «IIpuemnas komuccus». Pabota ¢ popmoii»
[Ipaktuueckas pabota «Peanusanus ClI0XHBIX 3alIpocoB K 0a3e naHHbIX «[IpuemMHas koMuccus»

[IpakTnueckas padbota «Co31aHue OT4ETaN

Tema 2. UnTepHeT ( 4acos).

Opranmzanuss  1Io0anbHbIX  ceredd. MHTepHeT Kak  r1700anbHas — MHGOPMALMOHHAS
cucrema.World Wiide Web — Bcemupnas nayruna. MHCTpyMeHTHI aiisi pa3paboTku web —caiToB.
Coznanue caiita «Jlomamass crpanunay. Coznanue TabIuIl U CTUCKOB HAa Web-CTpaHuIIe.

[Tpaktuueckas pabora «MIHTepHeT. PaboTa ¢ 31eKTPOHHOM MOUTOH U TeneKOH(pEPEHIUSIMU»
[Tpaktuueckas padora «IuTepHer. PaboTa ¢ O6paysepom. IIpocmoTp web- crpanuiy
[Tpaktuueckas padora « MTaTepHet. CoxpaHeHHe 3arpyKeHHBIX Web- cTpaHuIp)

[TpakTrueckas pabota «IHTepHeT. PaboTa ¢ MOMCKOBBIMU CHCTEMaMM



[Tpaktuueckas padora «Pa3paboTtka caiita «Mos ceMbsi»»

[Tpaktuueckas padora «Pa3paboTtka caiita « KUBOTHBIH MUP»

[TpakTrueckas pabota «Pa3pabotka caiita «Harm kiacey

ITpaktuueckas pabora «IIpoexTHble 3a1aHus HA pa3pabOTKy caiTay
Tema 3. UndopmanmonHoe mogenupoBanue ( 4acos).

KomnbrotepHoe MHPOpPMALIMOHHOE MOJENMpOBaHKe. MonenupoBaHie 3aBHCUMOCTEH MEXITY
BeIMYMHAMU. MoJenn CTaTUCTUYECKOrO MPOTHO3UPOBaHUSA. MonenupoBaHHe KOPPEISIUOHHBIX
3aBHCHUMOCTEN. Mozieny ONTUMAIIBHOTO IIJIaHUPOBAHMSL.

[Tpaktuueckas padora «IlomyyeHne perpecCHOHHBIX MOJIENIEH
[Tpaktuueckas padora «IIpornozupoBanue
[TpakTrueckast pabota «[IpoekTHble 3a1aHNs HA TOJTYyYEHNE PErPECCUOHHBIX 3aBUCUMOCTEN»
ITpaktuueckas pabora «PacueT KOppeasSIMOHHBIX 3aBUCUMOCTEN
[Tpaktuueckas pabdora «IIpoexTHblie 3a1anus no Teme «KoppensinoHHbIe 3aBUCUMOCTI
[TpakTuueckas pabora «Pemenue 3a1aui ONTUMATBHOTO TUTAHUPOBAHUS
[TpakTrueckas pabota «IIpoektHble 3a1anus o reMe «ONTUMaIbHOE IUIAHUPOBAHUE»
Tema 4. ConuanbHas uHpopmaTuka ( 4acoB)
HNudopmarnmonnsie pecypebl. MHpopmannonnoe obmectBo. IIpaBoBoe peryinupoBaHue B

uHpopmamonHoii chepe. [Ipodiema nHpopMaOHHOM 6€30MacHOCTH.

TemaTuyeckoe MIAHMPOBaAHHUE

Ha3panmue OJsioka /| Ha3BaHue Tembl KosmuecTBo
pasjaena / MOayJIs 4acoB
10k1ace
WNndpopmarnus Beenenne.  Mucrpyktax 1mo  Th.  Ilonstume | 1
nHbOpMaIu

[Tpencrasienne nHGOpMAITHN

AndaBUTHBIA TOAX0A K U3MEPEHHUIO HH(OpMAIUU
CopeprkarenbHbIN NOAX0 K U3MEPEHUI0 HH(OpMaIuu
[TpencraBieHHe LENbIX YUCEI B IAMSATH KOMIBIOTEPA
[IpencraBieHne BEIIECTBEHHBIX YHUCEN B HaMITH

e | et | et [ et |

KOMIIBIOTEpA

[TpencraBieHye TEKCTa B MaMITH KOMIIbIOTEPA
[IpencraBiaeHne N300paxeHus B MAMATH KOMIIBIOTEPA
IIpencrapieHue 3ByKa B IAMATH KOMIIbIOTEPA
KonTposnpHas pabota Nel «Mubopmanmsy

Wudopmanmonnsie | XpaHeHHE U niepeada HHGOpMALIUU

O6paboTka nHDOPMAITUU 1 AJIITOPUTMBI
ABToMaTtHnueckasi 00paboTka nHhoOpMaIuu
HHopMamoHHbIe IPOIIECChl B KOMIIBIOTEPE
KontponpHasi pabora Ne2 «MupopmanoHHbIe

TPOLIECCHI

[S U U U U U S [S— —




MIPOLIECCHD)

[IporpammupoBaHue
00paboTku

UHPOpPMaITUH

ANTOpPUTMBI U BEIUYMHBI, CTPYKTypa aJrOpPUTMOB.

CTpyKTypHOE IpOrpaMMHpPOBAHHUE.

CTpyKTypHOE TIPOTpaMMHUPOBAHHE. DJIEMEHTHI S3bIKa

ITackaip ¥ THITBI JaHHBIX.

IIporpammupoBaHu€e JIMHENHBIX AJITOPUTMOB

Jlornueckue BCIIMYHHBI nu BBIPAXKXCHUA,

MIPOTPAMMUPOBAHUE BETBICHHI

DO | —

Jlornueckue BETUUNHEBI B BbLIPAXXCHUA

IIporpamMmmMupoBaHKe BETBJICHHI

[TosTanHas pa3paboTKa MpOrpamMMbl pelIeHus 3a/1a4u

[IporpamMmmMupoBaHu€e IIUKIOB

Bnoxxennbie [UKJIbI, UTCPALIMOHHBIC [TUKJIbI

BcnomorarensHbIe AJITOPHUTMBI U ITIOAIIPOTPAMMBI

[Toanporpammsl — hyHKIUH B si3bike [lackaib

MaccuBbl. OHHC&HI/IC, BBOA MW BbIBOJA MAaCCHBOB,

PCIICHHUC 3a/1a4 C MACCHBAMHU

b | et | et [ et | e [t | e |

MaccuBbl

Tunoskle 33124 00pabOTKH MaCCHBOB

CHMBOJIBHBIM THII JaHHBIX

CTpOKOBBIN THIT JAHHBIX

Kontponenast pabora Ne3  «IIporpamMmmupoBanue

00paboTKK MHPOPMAITHID)

[ER [N SR U —

HToroBasi KOHTpOJIbHAs paboTa

11kjace

HNudpopmanuonHbie
cucreMbl H 0a3bl

JAHHBIX

WHCTpyKTaX MO TeXHUKE O€30MacHOCTU U MpaBUIIaM
noBeZicHWss B KaOuHere uHGopmaruke. Yto Takoe

cucrema?

Mogenu cucteM. Mozaens 4epHOro sAnuKa

CTp}IKTypHBIe MOICIIN CUCTEM

[TpuMep CTPYKTYpHOM MOJENH MPEIMETHOM 06JIacTh

Yto Takoe nHPOpMaIMOHHAs crcTeMa?

basa 1aHHBIX — 0CHOBAa MH(GOPMAIIMOHHOMN CUCTEMBI

3nakomctBo ¢ CYB/JI.

[Ipaktnueckast pabora Ne 1. IlpoextupoBanue

MHOTOTAO0JINYHOHI 0a3bl JaHHBIX

[Sey U UNN U S R —

[TpakTruaeckast pabota Ne 2.Co3nanue 06a3bl JAaHHBIX

[Tpaktuueckas padota Ne 3.3anpochl Kak MPHIOKESHUSA

MH(POPMALIMOHHOM CUCTEMBI

[Tpaktnueckas pabora Ne 4.Jlormyeckue ycCIOBUSA

B5160pa JaHHBIX

[IpakTtueckass pabora Ne 5.Peanmzanmsi CIOKHBIX

3aIIpoOCoOB

[TpakTrueckas pabota Ne 6. Coznanue otuera

[Tpaktuueckas padora Ne 7. 3ammuTa co3gaHHON 6a3bl




JAHHBIX

[IpoBepounass pabora Teme WMubopmanmoHHble

CHCTEMBI U 0a3bl JaHHBIX

HNurepuer

Uctopust pa3BuTuss TIOOANBHBIX  KOMIBIOTEPHBIX

ceTeil. AnmaparHble Cpe/ICTBa HHTEpHETa

OcHOBHbIE NPUHLUINBI PAOOTBI U  IPOrpaMMHOE

obecrieueHrne NHTEPHETA

WuTepHerT, Kak riodanbHas HHOOpMaIMOHHASI CHCTEMA

World Wide Web BcemMupHas mayTruHa

Cpenctsa noncka uadopmarmn WWW

[Ipaktuueckas pabGora Ne 8.MHCTpymMeHTHl s

paspaboTku BebcaiiToB. M3yuenue si3pika HTML

[S N S U [S—

[Ipaktnueckas pabora Ne 9. Coszganume caiita

ﬂOMaI_HHSI}I CTpaHHUIIa

[Tpaktueckas padora Ne 10. Cozmanume Tabmuir u

CIIMCKOB Ha B66CTpaHI/II_[C

[TpoBepounas padota no reme MuTepHer

HNudopmanuonnoe

MOJA€JIMPOBAHUE

KOMHLIOTCpHOC I/IH(bOpMaI_[I/IOHHOC MOACIIUPOBAHHUC

MonenupoBaHue 3aBUCUMOCTEN MEKTy BETMYMHAMH

[Tpaktnueckass pabora Ne 11. MopenupoBanue
CTaTUCTHYECCKOI'O IIPOrHO3MPOBAHUA. MeTO}I

HAaUMCHBIIUX KBAJAPATOB

[S—ay U [N [U—

[TpakTnueckast pabora Ne 12. MogenupoBanue
CTaTHUCTHYECKOI'O IMPOTrHO3MPOBAHUA.

[TporHo3upoBaHue 1o perpecCHOHHON MOJIENN

[Ipaktnueckast pabdora Ne 13. MogenupoBanue

KOPPEJSLIMOHHBIX 3aBUCUMOCTEN

[TpakTnueckast pabora Ne 14. Moaenu onTUMalIbHOTO

TJIAHUPOBAHUSI

[TpoBepounast pabora mo Teme «MHpopMaroHHOE

MOACITUPOBAHUCH

ConuaJibHast

uHpopmaTHKa

[TpaBoBOE perynmupoBaHue B MHPOPMAIIMOHHOHN cdepe

Wndopmarnmonnas KyJIbTypa u OMAaCHOCTHU

MH(POPMALIMOHHOTO O0IIIECTBA.

[TpoGnemsr nH()OpMAITMOHHOM 0€30MacHOCTH.

HOI[BGI[CHI/IC HTOI'OB M3YUCHUA HH(bOpMaTI/IKH




IMpunoxenue 1
10 xknacc
OuneHo4HbIe MaTepUAJIbI
Kontponbnas padora no reme "Uudpopmanus'
Bapuant Ne 1
3ananme Ne 1
Bacs u I[lets urpanu B MINMOHOB U KOJAWPOBAIIM COOOILIEHUS COOCTBEHHBIM HIH(DPOM.
@parMeHT KoI0BOM TaOIHIIbI MPUBEAEH HUXKE:
A E JI I1 T O
+# #H+ ~ # +~#
Pacmm¢pyiite coobuienne, ecii U3BECTHO, YTO OYKBBI B HEM HE OBTOPSIFOTCS:
#H~#~#++~# amumuTe B OTBETE pacmupoBaHHOE COOOIICHHE.
3aganue Ne 2
Cama mmdpyeT pycckue ciioBa (I10cjIeJOBaTeIbHOCTH OYKB), 3alMChIBas BMECTO Kax10M OYKBBI €€ KO
A yi K H O C
01 100 101 10 111 000

HexkoTopble 1enoyky MOKHO pacuin@poBarh HE OJJHUM CIIOCOOOM.

Hampumep, 00010101 moxeT o3nauats He Toabko CKA, Ho 1 CHK. JlaHbI TpH KOIOBBIE HIETIOYKHU:
10111101

1010110

10111000

Haiigute cpenn HUX Ty, KOTOpasi UMEET TOJIBKO OJIHY paciiv(poBKy, U 3alUIIMTE B OTBETE paciuudpo-
BaHHOE CJIOBO.

3aganue Ne 3

Bacs mm¢pyert anrmiickue cioBa, 3aMchiBas BMECTO Kaxka0i OykBbl €€ HoMep B andasure (6e3
poOEeIoB).

Howmepa OykB gaHbl B TabaMLe:

Hexotopseie mmdpoBKH MOKHO paciiM(poBaTh HEe OAHUM CIIOCOOOM.

A1/K11|U21 Hampumep, 16118 moxet o3nauats «AFAR», Moxxer — «PARY, a
B2lL12|V22 MoxkeT — «AFAAH».
c3IM 13w 23 Jlanbl yeTbipe MUPPOBKU:
2016
D4|N14|X 24 2345
E5/015|/Y25 4523
F6|P16|Z26 6120
G7|1Q17 Tonbko o1Ha U3 HUX pacIM(POBBIBACTCS €AUHCTBEHHBIM CIIOCOOOM.
H8|R 18 Haiinure e€ u pacuudpyiire.
191S19 To, 4TO MOIMY4YMIIOCH, 3aIIUIINTE B KAYECTBE OTBETA.
J10|T 20

3aganue Ne 4

Jl5ig mepenayu 1Mo KaHainy CBSI3U COOOIIEHUS, COCTOSIIET0 TOJIBKO U3 cuMBOJIOB A, b, B u I, ucnons3yer-
cs1 HepaBHOMEpHBIH (110 anmuHe) koa: A-10, b-11, B-110, I'-0. Yepes kanain cBsi3u nepeaacres
coo6mmenue: BAIBAAI'B. 3akonupyiite cooOuieHne naHHbIM KoaoM. [lomydyeHHOEe TBOMYHOE YMCIIO Tie-
peBenrTe B BOCbMEPHYHBIN BU/I.

3aganne Ne 5

Manpunku Urpajiy B MIIMUOHOB U 3aKOAUPOBAIIN COOOIICHUE TpuxyMaHHbIM mm@poM. Komosas Tabnwuia
MIPUBEJICHA HUXKE:!

A b B r pil| E X

* |+t -+ *4 * + + *E
Pacimudpyiite monydennoe coobmenue: * + ++ ¥k x ok

3anumure B OTBETE pacim(poBaHHOE COOOITICHUE.




3aganue Ne 6

Vxkaxute 1enoe yucio ot 8 10 11, 1BonyHas 3auch KOTOPOTro COAEP>KUT POBHO JIBE €AMHULIBI. Ecin
TAaKUX YHUCET HECKOIBKO, YKaXKUTE HAUOOIBIIIEe U3 HUX.

3aganue Ne 7

CKObKO €IUHUIL B JBOMYHON 3alIMCH BOCbMEpUYHOTro yncia 173187

3aganue Ne 8

Jyis mepenauu 1o KaHaly CBSI3M COOOIICHHSI, COCTOSIIIETO TOIBKO U3 OykB A, b, B, I, permnu
HCTOJIb30BaTh HEpaBHOMEPHBIN 1o aiuHe koa: A=0, b=100, B=101.

Kak ny»HO 3akoaupoBaTh OykBy I, uTOOBI 1TMHA KoAa ObUIa MUHUMAJIBHOM U I0IYCKaIOCh
OJTHO3HAYHOE pa30HMeHNEe KOMUPOBAHHOTO COOOIIECHUS Ha OYKBBI?

1 3)01

2) 11 4)010

3aganue Ne 9

JIi1st KomupoBaHKs HEKOTOPOH MOCIIEIOBaTEIBHOCTH, cocTosmen u3 Oyks A, b, B, I' u /I, pemwuim nc-
0JIb30BaTh HEPABHOMEPHBIN JABOMUYHBIN KO, O3BOJISIOIINI OJHO3HAUYHO JAEKOAUPOBATH JBOMYHYIO
MOCJIEI0BATEIFHOCTh, MOSIBIISIIONTYIOCS HAa TPUEMHOM CTOPOHE KaHalla CBSI3H.

s 6ykB A, b, B u I ucnons3oBanu takue konoBsie cimoBa: A — 111, 56— 110, B— 101,

I' — 100.Ykaxxute, KaKuM KOJOBBIM CJIOBOM M3 TIEPEUNCIICHHBIX HUKE MOXKET OBITh 3aKOIMPOBaHA
oyksa JI. Kon nomkeH ynoBIETBOPSATH CBOMCTBY OJHO3HAYHOTO JIEKOIUPOBaHUs. Ecu MOXXHO MCTIONB30-
BaTh 00JIee OJTHOTO KOJOBOTO CJIOBA, YKAKHUTE KpaTyanIee U3 HUX.

1 3)01

2)0 410

3aganue Ne 10

JI71st KoMpoBaHUs PaCTPOBOTO PUCYHKA, HAIEYATAHHOTO C MCIIOJI30BAHUEM IIECTH KPACOK, TPUMEHWIH
HEpPaBHOMEPHBINA JBOMYHBIN KOJ. JJI1 KOIUPOBaHUS IIBETOB UCIOJIb3YIOTCS KOJOBBIE CIIOBA.

[BeT KomnoBoe cioBo ||LIBeT KomnoBoe ciioBo
benwrit 0 Cunnit

3enénuprii ({11111 ®uomnerorsiit [11110
Kpacusiii |1110 UepHblit 10

VYkaxuTe KpaTdaiiiee KOI0BO€ CIOBO JJIsi KOJUPOBAHMSI CUHETO I[BETa, IPH KOTOPOM Kof OyzeT
YIOBJIETBOPATH yCI0BHUIO DaHoO.
Ecau Takux K0JOB HECKOJIBKO, YKAKUTE KOJI C HAMMEHBIIUM YUCJIOBBIM 3HAYCHUEM.

KonrtpoJabHnasi padora no teme "Undopmanus"
Bapuant Ne 2
Saganue Ne 1
Aptyp u I'ena urpanu B IIHOHOB U KOAUPOBAIH COOOILICHHUS COOCTBEHHBIM IHppoM. DparMeHT Kozo-
BOW TaOJIUIIBI IPUBEIEH HUXKE:

K JI M I1 O n

@+ ~+ +@ @~+ + ~

Pacmmmdpyiite cooOrienne, eciu U3BECTHO, YTO OYKBBI B HEM HE MOBTOPSIIOTCS:

+ ~+ ~H@@~ +

3anuimnTe B OTBETE pacin(poBaHHOE COOOIIECHHE.

3aganue Ne 2

Omnst mudpyeT pycckue ciioBa (IOCIe0BATEIbHOCTH OYKB), 3aITUChIBas BMECTO KaXI0W OYKBBI €€ KO

A i K H 0 C

01 100 101 10 111 000

Hexotopble nenoyku MokHO pacumrdposars He oguuM ciocodoM. Hammpumep, 00010101 moxer o3Ha-
yathb He Tosibko CKA, Ho 1 CHK. [laHbl Tpu KOJOBBIE IIETIOYKH:

100101000 100111101

101111100

Haiigure cpeny HUX Ty, KOTOpasi UMEET TOJILKO OJIHY pacin(poBKy, U 3alUIIATE B OTBETE pacmudpo-
BaHHOE CJIOBO.



3aganue Ne 3

Jlst mepenauu 1Mo KaHaily CBsI3U COOOIIEHUS, COCTOSIIETO TOIBKO U3 CUMBOJIOB A, b, Bu I,
UCHONb3yeTcsa HepaBHOMEpHBIH (1o anmune) koxa: A-0, b-11, B-100, I'-011. Yepes kanan cBs3u mne-
penaércs coobmenue: [ BABABI'. 3akonupyiite cooOmienne qaHHbIM KofoM. [lomydeHHoe 1BOnYHOE
YUCJIO MEPEBEIUTE B BOCBMEPUYHBIN BUI.

3aganue Ne 4

ManpuuKy Urpaiv B MIMHOHOB U 3aKOAMPOBAIIM COOOIIEHUE TpUIyMaHHbIM mudppom. Kogosas tabnuma
MIPUBEJICHA HUXKE:

K JI M H O I1 P
+ + * 4 |+ * o+ s
Pacmngpyiite nomyueHHoe cooO1ieHue:

¥+ 4+ 4+ *

3anuimTe B OTBETE pacin(poBaHHOE COOOIIECHHE.

3ananue Ne §

JlaHbl 4 1enbIX Ynciia, 3aMMCaHHbIX B pa3inyHbIX cucteMax cuucienus: 3110, F116, 2618, 7118. Ckonb-
KO CpeIy HUX YMCENl, IBOMYHAS 3aITUCh KOTOPBIX COJEPKUT POBHO 5 €IUHUIL?

3aganne Ne 6

Kupunn mmdpyer anrnuiickue cioBa, 3alichIBasi BMECTO KaXK10i OykBbI €€ HOMep B andaBute (0e3
POOENoB).

Howmepa OykB gaHbI B TabmmIe: Hekotopeie mmppoBKr MOXKHO pacIinppoBaTh HE OTHUM
ATIK11|U?2I CHOCO0OM.
B2IL12(V22 Hanpuwmep, 16118 moxer o3nauats «AFAR», MoxxeT — «PARY», a
c3IM13lw23 MOKET — «AFﬁ)AH».

JlaHbl yeTbIpe MU(POBKU:

D4|N14|X 24 1234
E5(O015]Y25 2013
F6|P16|Z26 3120
G7|Q17 4321
HS8|R 18 Tonbko o1Ha U3 HUX pacIM(PPOBBIBACTCS €AUHCTBEHHBIM
191S19 CIOCOOOM.
710/ T 20 Haiinure e€ u paciudpyiire.

TO, 4TO MOJIYUHJIOCh, 3alIMIINUTE B KAYCCTBC OTBCTA.

3ananmne Ne 7

CKOJBbKO €MHUI] B JBOMYHOMN 3aMKCH IIeCTHaaaTepuaHoro yucia 12F016?

3amanme Ne 8

JIiis mepeiayuu 1mo KaHary CBSI3W COOOIIEHUS, COCTOSIIIIETO TOJIbKO u3 OykB A, b, B, I, pemvnm
WCIIONIb30BaTh HepaBHOMEPHBIN Mo mnHe koa: A=1, b=01, B=001. Kak nHyxHO0 3akoaupoBats OykBy I,
9TOOBI JJTMHA Koa OblJIJa MUHIMAJILHOW U JIOITYyCKAIOCh OJTHO3HAYHOE Pa30MEeHIE KOMUPOBAHHOTO CO00-
IICHHsI Ha OYKBbI?

1) 00012) 0003) 114) 101

3aganme Ne 9

[To xanamy cBsi3u nepenarTcs cooOIeHus, coaepxkaiire Toiapko 4 oyksel: A, U, C, T.

B nr060M coobuiennu 6osnblie Bcero OykB A, cienyromas no yactore 0yksa — C, 3arem — U. byksa T
BCTpEYAETCs pexke, yeM Jiroldas Apyras.

Jlnia nepenayu cooOUICHH HYKHO MCIIOJIb30BaTh HEPABHOMEPHBIN TBOMYHBIN KOJI, IO CKAIOIINUN
OJTHO3HAYHOE JACKOIMPOBAHHUE; TIPH 3TOM COOOIIECHUS JTOJKHBI OBITh KaK MOKHO Kopoue. [Indpoans-
MK MOXKET UCIIOJIb30BaTh OJMH U3 MEPEUNCICHHBIX HUXe KonoB. Kakoit kog eMy crneayeT BeIOpaTh?

1) A—0, U1, C—00, T-11

2) C-1, 1-0, A-01, T-10

3) A—-1, 1-01, C-001, T-000

4) C-0, U-11, A-101, T-100

3aganue Ne 10



JI1st KogupoBaHUs pacTPOBOrO PUCYHKA, HAMIEYATAHHOTO C UCIIOJIb30BAHUEM IIECTH KPACOK, TPUMEHWIH
HEpPaBHOMEPHBINA TBOUYHBIN KOJI. JJI1 KOmUpOBaHUS IIBETOB UCIIOJIb3YIOTCS KOJIOBBIE CIIOBA.

LlBer Konosoe cnogo | [L[BeT KomoBoe cioBo
benerii |0 Cunnit

Senénprii (11111 ®uomneroBsiii 11110
Kpacusii [1110 UepHblit 10

YKaxXuTe KpaTdaniinee KOIOBOE CIOBO /ISl KOJUPOBAHKSI CHHETO IIBETA, IPH KOTOPOM KOA OyZIeT
yIoBIEeTBOPATH yciaoBuio dano. Eciu Takux KOJOB HECKOIBKO, YKAKUTE KOJ C HAMMEHBIIUM YHCIIOBBIM
3HAYECHUEM.

KontpoabHnas padora no teme « MMHpopManMoOHHbIE IPoOLECChD)
Bapuant-1

1. CpenHsis CKOPOCTH Mepeaun JaHHBIX 110 HEKOTOPOMY KaHaiy cBsi3u paBHa 30 Kout/c.
Omnpenenure, CKOIBKO MOHAA00UTCS CEKYH/I, YTOOBI IepeiaTh 10 3ToMy KaHainy 80 cTpaHuly
TEKCTa, KaKJasi CTpPaHUIIa KOTOPOTO COAEPXKUT B cpeHeM 128 cuMBOIIOB, @ MH(OPMAIIMOHHBIH
BEC OJTHOTO CUMBOJIA PaBEH § OuTam.

2. Cxonbko BpeMeHHU OyaeT ckaunBaThes aynuodaiin pasmepom 7200 Kbaiit npu uHTepHET-
COCIMHCHHH C MAKCUMAJIBHOW CKOPOCThIO ckaunBaHus 192 Kout/c?

3. Ckonbko CD o6bémom 700 MoaiiT motpelyeTcst Uit pa3MenieHns HHPOPMALUH, TOTHOCTHIO
3aHUMAIOIEH KECTKUI TUCK EMKOCTRIO 120 ["Oaiir?

4. ®otoansboM nomHocThIO 3aHUMaeT DVD 00bémom 4,7 I'6aiiT. Ckobko BpeMeHU YIHAET Ha
MPOCMOTp Bcex Gororpaduii, eciau Ha IPOCMOTp OHOU (oTorpaduu yXoauT 5 ¢ U Kaxjaas
¢dotorpadus 3anumaet 500 Koaii?

5. HUcnonnutens YepTEKHUK MepeMeIiaeTcsi Ha KOOPAUMHATHON TIOCKOCTH, OCTABIISISL CIE/ B BUJIE
JTUHUU. YepTEKHUK MOJKET BBIIIOJIHATH KOMAaHLy

Cwmectuthes Ha (a, b) (e a, b — menbie uncna), nepememaronryto YepréxHuka

U3 TOYKHU C KOOpIUHATaMHU (X, y) B TOUKY C KoopauHaramu (X +a,y +b). Ecan

yHcla a, b MoJoKUTeNbHbIE, 3HAUEHIE COOTBETCTBYIOIIECH KOOPMHATHI YBEIMUMUBACTCS, €CIIU
OTpHULATEIbHBIEC — YMEHBILIAETCS.

Hampumep, eciin UepTéxXHUK HAXOTUTCS B TOUKE ¢ KoopauHatamu (9, 5), To
komannpaCmecturbes Ha (—3, 2) nepemecTuT YeptéxxHuka B TOUKY (6, 7).

3anuch

[Mosropwm k pa3

Komanmal Komanna2 Komanna3

Komnen

O3HAYaeT, 4yTo ImociemoBareabHoCcTh KoMana Komanmal Komanma2 Komanga3

noBToputca k pas. UepTéxHuKy ObLT IaH JUIS UCIIOTHEHUS CIIEIYIOUIHI aJropuTM:

[ToBTOpM 3 pa3

Cwmectuthes Ha (1, —3) Cmectuthes Ha (—4, 1) Cmectuthes Ha (1, 1)

KOHEIl

Ha xakyro ojHy KOMaHay MOXHO 3aMEHUTH 3TOT aJrOPUTM, UTOOBI UepTEKHUK OKa3alcs B TOU ke
TOYKE, YTO M MOCJIC BBIMIOJIHEHUS aaropurma?

[IpouzBoauiack yeThipexkaHaabHas (KBaJpO) 3BYKO3AMKUCh C YaCTOTOM AuckpeTu3anuu 24 k[’ u 16-
OuTHBIM paspemieHreM. B pesynbrate Obu1 oydeH ¢aiin pazmepom 1800 MoOaiiT, cxxatue TaHHBIX He
pou3BoauiIock. OnpeaenuTe NpUOIN3UTENBHO, CKOIBKO MUHYT MPOU3BOIMIIACH 3aMUCh. B KauecTBe
OTBETAa YKa)KUTE OJIMDKalIee K BpeMEHH 3aIlUCH 1IEJI0€ YUCIIO MUHYT.

KoutpoabHas padora no teme « MHpopManHoOHHbIE MPOIECCHD)
Bapuant-2
1. CkopocTh mepeaadn JaHHBIX 0 HEKOTOPOMY KaHaly cBsi3u paBHa 32 Kout/c. [Tepenaya
TEKCTOBOTO (pailyia mo 3ToMy KaHaly cBsi3U 3aHsuia 15 c. Onpenenure, CKOJIbKO CTPaHUIL
CoJIepIKaJl MepeTaHHbIA TEKCT, €CIIM U3BECTHO, YTO WH(POPMAITMOHHBIN BEC OTHOTO CHMBOJIA
paBeH 8 OuTam, a Ha OIHOM cTpaHuIle 48 CUMBOJIOB.



2. TIlpomyckHas cnocOOHOCTh HEKOTOPOTO KaHaia cBs3u paBHa 128 000 6ut/c. CKONbKO BpeMEeHU
3aiMET mepenava mo 3Tomy KaHany ¢aiina oosémom 1,5 Mobaiit?
3. UndopmannonHas EMKOCTb YeJIOBEUECKOM SMIEKISTKH MPUOIU3UTENBHO paBHa 233 6urtam.
CxkonbKo 1ucKoB EMKOCTBI0 600 MbOaiiT moTpedyeTcst it pa3MelneHust 3Toi nHbopMaIm?
4. OpuH U3 NepBbIX OTEUYECTBEHHBIX NIEPCOHAIBHBIX KOMIIBIOTEPOB BbK-0010 umen
onepatuBHYIO maMsATh 16 Kbaiit. CKoiabKO CTpaHUIl TEKCTa MOKHO OBLIIO pa3MECTUTH B TTAMSTH
3TOr0 KOMIIBIOTEPA, ECIIM Ha cTpaHule pa3menaercs 40 ctpok o 60 CMUMBOJIOB B Ka)K10M
CTPOKeE, a JUIsl XpaHEHUsI OTHOTO CUMBOJIa TpeOyeTcst 8 OUTOB?
5. JokymeHT 06béMOM 60 MOalT MOXKHO TiepenaTh ¢ OJHOTO KOMIIbIOTEpa Ha APYTOil IBYMS
crocobami.
A. Cxatp apXuBaTopoM, epeAaTh apXuB 0 KaHATy CBS3H, PACIIaKOBAaTh.
b. [lepenarb 1o KaHay CBsI3U O€3 UCITOJIB30BAHUSI apXHUBATOPA.
Kakoii ctoco0 ObIcTpee u HACKOIBKO, €CIIH:
- CpemHsis CKOPOCTH Mepeaayud JaHHBIX 10 KaHATY CBA3H COCTaBISIET 222 OUT
B CEKyH.Y;
- 00bEM CIKaTOro apXMBATOPOM JTOKyMeHTa paBeH 70% HCXOTHOTO;
- Bpems, TpebyeMoe Ha C)KaThe JOKyMeHTa, — 15 CeKyHJ, Ha pacrakoBKy — 7 CeKyH[?
6. UcnonauTens YepTEKHUK MepeMeniacTcsa Ha KOOPAMHATHOMN TIIOCKOCTH, OCTABJISIS CJIE B BUJIE
nuHAA. YepTEKHUK MOKET BBITIONHATH KoMaHayCMecTuThes Ha (a, b) (tae a, b — nensle uncna),
nepemMeniaronryo YepTé&xHuKa U3 TOUKH C KOOpWHATaAMU (X, ) B TOUKY ¢ KOOpAWHATaMH (X + a, y + b).
Ecnu uucna a, b monoxurenbHble, 3HaUCHUE COOTBETCTBYIONICH KOOPAUHATHI YBEIUIHBACTCS; €CITU
OTpHULATEIbHbIE — YMEHBILIAETCS.
Hanpumep, eciin UepTéxHUK HAXOOUTCS B TOUKE C KoopAuHaramu (9, 5), To
komanmaCmectutbes Ha (1, —2) nmepemectut Yepréxuuka B Touky (10, 3).
3anuch
[ToBTOpH k pa3
Komannmal Komanna2 Komanna3
KOHeIl
03HAayaeT, 4YTOo nocienoBarelibHOCTh koMaHa Komanmal Komanna2 Komanna3
noBTopuTcs k pas.
YepTéxHUKY OBLI TaH JUIS UCTIOJTHEHUS CIESIYIOIUI alropuTM:
[ToBTOpHM 3 pa3
Cwmectuthes Ha (—2, —3) Cmectuthes Ha (3, 2) Cmectutbes Ha (—4, 0)
KOHEIl
Ha kakyio ofHy KOMaHIy MO>KHO 3aMEHUTH ATOT aJITOPUTM, YTOOBI UepTEKHUK OKazajcs B TOU ke
TOYKE, YTO U MOCJ€ BBIIIOJHEHUS anropurMa’?

KonTtpoabnas padora Ne3
no teme «IIporpammupoBanue 00padoTkn nHGopMaum»
1 BapuaHT
1. Ompenenute 3HaY€HUE NTEPEMEHHON b MOCIIE BHIIOIHEHUS CIEIYIOIIEro (pparMeHTa mporpaMmal,
rJe a u b — mepeMeHHbIe BEIIeCTBEHHOI O TUIIA.

a:=o0;
b:=6-6%*a;
b:=b/2*a;

2. Omnpeaenurte 3HaUYEHUE IEPEMEHHOM C TIOCIIE BBITIOJIHEHUS CIEAYIOMIETO (parMeHTa MporpaMMbl:
a:=20;
b:=5;
a:=a/2*b;
ifa>bthenc:=a-3*belsec:=a+3 *b;
3. B nporpamme Hcnonb3yeTcsi OJHOMEPHBIN 1EIOUUCIIEHHBIN MaccuB A ¢ unaekcamu ot 1 1o 10.
3HavyeHUs AIEMEHTOB paBHbl 4; 2; 5; 6; 7; 7; 7; 5; 5; 9coorBeTcTBeHHO, T.€. A[1]=4; A[l]=2n
T.II.



Omnpenenure 3Ha4eHUE TIEPEMEHHOM € MOCJIE BHITIOTHEHHS CIEIYIONIeTo (hparMeHTa mporpaMMbl,
3aMMCaHHOTO HUXKE Ha s3bIKe porpammupoBanus [lackanb.
c:=0;
fori:=1to9do
if A[i- 1]>= A[i] then
begin
t:= Ali];
All]:==Af1-1];
Ali-1]:=t
c=c+1;
end;

4. Jlan BemiecTBeHHbIM MaccuB U3 30 3J1EMEHTOB. DJIE€MEHTh MacCHBa MOT'YT IPUHUMATh
MIPOM3BOJIbHBIC 3HAUeHUs. ONUINNTE Ha S3BbIKE TporpaMMupoBanus [lackans anropuTM, KOTOPBIA
HAXOJUT U BHIBOJUT HAMMEHBIIUN HOMEDP OTPULIATEILHOTO 3IE€MEHTa MacCHBa UM COOOLICHHE,
YTO TAKOT'O 3JIEMEHTA HET.

Hcxonublie naHHble OOBSIBIEHBI TAK, KaK MOKAa3aHO HIDKE. 3alpelaeTcsl UCIOIb30BaTh IEpEMEHHbBIE, He
OMMCaHHBIE HIKE, HO PA3pPEIIaeTCsl HEe UCIIOJIb30BaTh YaCTh U3 HUX.
Const N= 30;
Var a: array [1..N] of real;
1, j: integer;
begin
for1:=1 to N do readIn(a[i]);
end.
B kauecTBe oTBETa HEOOXOAUMO MPUBECTH (HPATMEHT MPOTPAMMBI, KOTOPBIN JTOJDKEH HAXOAUTHCS HA
MeCTe MHOTOTOYHS.
Kontpoabnas padora Ne3
no teme «IIporpammupoBanue 00padoTKu HHPoOPMATUI»

2 BapuaHT
1. Ompenenute 3Ha4€HUE IEPEMEHHOM C M1OCIIE BBINOJHEHUS CIEAYIOLIETO ()parMeHTa MPOrpaMMmBbl:

a:=8;
a:=a-95;
b:=-a;
c:=-a+2%*b;
2. OrmpenenuTe 3HaYEHUE IEPEMEHHOMN C TOCIIE BHIMOIHEHHS CIIEAYIONIEro ()parMeHTa MporpaMMBbl.
OTBeT 3amuIuTe B BU/E LEJIOTO YUCTIA.
a:= 30;
b:=6;
b:=2%a/3*D;

ifa>bthenc:=a—-belsec:=b+2*a;
3. B nporpamme ucnonb3yeTcsi OJHOMEPHBIH 1EIOUYUCIIEHHBIN MaccuB A ¢ unaekcamu ot 1 1o 10.

3HaveHus AIeMEHTOB paBHbl 4, 7, 1, 8,5, 0, 1, 2, 9, 6 coorBeTcTBeHHO, T.€. A[l]=4, A[l]=7n
T.II.

Ornpenenure 3HaAYCHUE TIEPEMEHHOM € MOCTIE BBITIOIHEHHUS CIEAYIOmero (hparMeHTa mporpaMmebl,

3aMMCaHHOTO HIKE Ha sI3bIKe IporpamMmmupoBanus [lackanb.

c:=0;

fori:=2to 10 do

if A[i] <A[1] then

begin
c:=c+1;
t .= Ali];
Ali] :==A[l];
All]:=t;

end;



4. Jlan BeuiecTBEHHbINH MaccuB U3 20 371EMEHTOB. DJIEMEHThI MaCCUBA MOTYT IPUHUMATh
IIPOM3BOJIbHBIE 3HaUeHUs. ONUIINTE Ha A3bIKE TPOrpaMMHUpoBaHus [lackanb aaropuT™, KOTOpPbIi
HaXOWT ¥ BHIBOJUT MUHUMAJbHBIHN MMOJOXKUTENbHBIN 2JIEMEHT MacCuBa MM COOOIEHHUE, YTO
TaKOT'O 2JIEMEHTA HET.

Hcxonnbie nanHble 00BSIBICHBI TaK, KaK IMOKa3aHO HIKE. 3allpeliaeTcsl UCIOJIb30BaTh IEpEMEHHBIE, He
OINMCaHHbIE HUXKE, HO Pa3peIaeTcsl He UCI0b30BaTh YaCTh U3 HUX.

Const N= 20;

Var a: array [1..N] of real;

1, j: integer;

min: real;

begin

fori1:=1 to N do readIn(a[i]);

end.
B kauecTBe oTBeTa HEOOXOIUMO PUBECTH (PparMeHT MPOTrpaMMbl, KOTOPBIH TOJKEH HAXOAUTHCS Ha
MECTE€ MHOTOTOYMS.

11 kanace
Kontpoabnas padora Ne 1 nmo teme « Andopmannonnbie cucTeMbl H 02351 JAHHBIX»
Bapuant 1
1. Cucrema —
2. HazoBute obnactu npumenenus MC ....
3. ba3a naHHBIX - 3TO:
1) COBOKYITHOCTH JTaHHBIX, OPraHU30BAaHHBIX 110 ONPEAEICHHBIM IPABUIIAM;
2) COBOKYMHOCTb MIPOTPaMM Il XpaHEeHUs! 1 00paboTKK OONBIINX MACCUBOB HH(pOPMALINY;
3) unrtepdeiic, MoAIEPKUBAIONTNN HATIOJHEHUE U MAHUITYJIMPOBAaHUE TAHHBIMU;
4) ompenesieHHast COBOKYMHOCTh UH(pOpMAIINH.
4. Hanbomnee TOYHBIM aHAJIOTOM PENSITMOHHON 0a3bl JAaHHBIX MOXKET CITYKHUTh:
1) Heynops1I04EHHOE MHOXKECTBO JAHHBIX;
2) BEKTOp;
3) reHeanoru4ecKoe JepeBo;
4) nBymepHas TabiuIa.
5. Jlns yero mpeaHa3zHaYeHbl POPMBI:
1) myst XxpaHeHUs TaHHBIX 0a3bl;
2) mist oT6opa U 00pabOTKM NaHHBIX 0a3bI;
3) st BBO/IA TAaHHBIX 0a3bl U UX MPOCMOTPA;
4) nuist aBBTOMAaTHYECKOTO BBITIOTHEHHSI TPYIITIBI KOMAH];
S5) [Tt BBITIOTHEHUS CJIOKHBIX TIPOTPAMMHBIX JACHCTBHU;
6) 11 BEIBOJIa 0Opa0OTaHHBIX JAHHBIX 0a3bl HA IPUHTED.
6. B pparmenTe 6a3bl JaHHBIX MPEICTABICHBI CBEICHUS O POJCTBEHHBIX OTHOUICHUSX. YKAKHUTE
KoynnuecTBo BHyuek Jlesurana M.1.

Tabmmra 1 Tabnuma 2

ID davumua U.0. ITon ID Popurens | ID PebGénka
2011 | Kocau-Ksutka JLII. | XK 2011 2083
2012 | JleBuran 1U.U. M 2011 2094
2024 | llepep A.D. XK 2012 2083
2045 | bnox A.A. M 2012 2094
2056 | Bpybens M.A. K 2024 2115
2083 | JleButan b.1. M 2056 2140
2094 | JleButan B.1. K 2056 2162
2115 | Kynnmku A.IL M 2083 2140
2140 | JleBuran P.b. XK 2083 2162
2162 | JleButan JI.b. M 2094 2186
2171 | I'unnuyc 3.H. XK 2094 2201
2186 | Momuamuna C.A. XK 2115 2186
2201 | Kymamku [T.A. M 2115 2201




7. B Tabmuiie npeactasieH ¢parMeHT 0a3bl TaHHBIX O moroje. CKONBKO 3amiceil B JaHHOM (hparMeHTe
YIOBJIETBOPSIOT YCIOBHIO
(Ocanxu = «goxasy) NN (Temneparypa Bozayxa, °C > 10)?

Hara Temnepatypa Bo3ayxa | Biaxxnocts Bozmyxa | Ocangk
18.10.1 | +12 91 OB
2

19.10.1 | +13 78

2

20.10.1 | +8 62

2

21.10.1 | +5 90 Ji (079113
2

22.10.1 |49 91 HET

2

23.10.1 | +10 75 TOX/1b
2

24.10.1 | +13 61 OXIb
2

25.10.1 | +8 91 HET

2

26.10.1 | +15 66 HET

2

8. IlpuBeneHsl 3ampockl K TOUCKOBOMY cepBepy. st kakoro 3ampoca ykazaH ero Koja —
cooTBeTCTBYIOIIas OykBa oT A 110 ['. 3anumuTe B TaONUIly KOABI 3aIPOCOB CIIEBA HAMPABO B MOPSIIKE
BO3pacTaHMsI KOJIMYECTBA CTPAHUIL], KOTOpbIe HAIIEN MOMCKOBBIN cepBep Mo KaxioMmy 3arpocy. [1o Bcem
3arpocam ObLTO HalJIEHO Pa3HOE KOMMYECTBO CTpaHuIl. J{Jisi 0003HAUEHUS JIOTUYECKON OTepaIriuu
«WJIN» B 3ampoce UCTIONB3YETCs] CUMBOII «|», a JUIsl IoTHUecKor oneparuu «M» — cuMBOIT «&».

A | Typuusa & Jomunukan & AHana
b (Typuus | Anana) & JloMmuHMKaH
B Typuus | lomunukan | Anana

r Typuus | Anana

OTBeT 3anuIIuTe 3arJaBHBIMH PYCCKUMH OyKBamMu 0e3 po0esioB

9. VkakuTe KOJMUYECTBO U HOMEpa 3aMuceil, KOTopble B JAHHOM (hparMeHTe YAOBIETBOPSIOT YCIOBHIO:
((TLmomanp, Teic.kM2 > 30) U (UncnenHocTh HaceneHus, Teicsad yeir. > 5000)) U (Yacte cBeta =

EBporma)?

Iomas YUucneHHoCTh
No | Ctpana Cronnma > | HaceJIeHu, YacTb cBETA

TBIC. KM2

TBICSY YeJl.
1. | benbrus bproccens 30,5 10289 Espona
2. | bypynnu ByxymOypa 27,8 6096 Adpuka
3. | T'autu [Topt-o-IIpenc 27,8 7528 CeepHast Amepuka
4. | lanus Konenraren 43,1 5384 EBpomna
5. | Jxubytu JLxulytu 22,0 0,457 Adpuka
6. HlomuHuKaHCKas Canro-/loMunT0 48,7 8716 CeBepHast Amepuka
PecniyOnuka

7. | U3panib Tenp-ABuB 20,8 6116 Asus
8. | Kocra-Puka Can-Xoce 51,1 3896 Cesepnas Amepuka
9. | Jlecoro Macepy 30,4 1862 Adpuxka




10 Makenonus Ckorbe 25,3 2063 EBpomna
11. | Pyanna Kuranu 26,4 7810 Adpuka
12 CanbBanop Can-CanbBagop 21,0 6470 CeBepHast AMepuka

10. B s13b1Ke 3a11pOCOB MOMCKOBOIO cepBepa it 0003HaueHus Jiornyeckon onepauuu «JI»
UCHOJB3YETCS CUMBOJ «|», a Ui JJorudeckoil onepauu «M» — cumBoi «&». B Tabnune npuseaeHbl
3alpoChl U KOJINMYCCTBO HaﬁHCHHLIX 10 HUM CTpaHHIl HCKOTOPOI'0O CCIrMCHTA CCTHU I/IHTCpHCTZ

e
EBxnug & Apucrorenb 240

EBknug & (Apuctorens | [1naton) 450

EBxmnn & Apucrorens & [1naton 90

Komnbrotep nedaraet KOIUYECTBO CTPAHMUIL (B ThICSYAX ), KOTOpOE Oy/IeT HAHEHO 10 CIIeAYIoIEMY
3anpocy:
Esxnun & [TmaroH.

Bapuanr 2
1. NUudopmarimoHHbIe CUCTEMBI -
2. [lepeuncnure CBOMCTBA CUCTEMSI .....
3. Boibepute HEBepHOE ONpe/IeIICHNUE:
1) 6a3a TaHHBIX — 3TO OpPraHU30BaHHAS COBOKYITHOCTH JIAHHBIX, XPAHSIIIUXCS BO BHEITHEH MaMSITH;
2) OTYET — ATO MEYATHBIN TOKYMEHT, COOTBETCTBYIOIINIA OMpeAeNEHHBIM MTpaBuiiaM 0OPMIICHUS;
3) 3ampoc — 3T0 KOMaH/1a Ha OTPEICIEHHBIN Bl MAaHHUITYJIMPOBAHUS JTAHHBIMU;
4) rmaBHBINA KITFOY — 3TO 10JIe (COBOKYIMHOCTD MOJIEH ), 3HAYEHUS KOTOPOTO MOBTOPSIIOTCS B Pa3INYHBIX
3aIUCSX.
4. [Ipumepom nepapxuveckoit 06a3bl JaHHBIX SBISETCS:
1) cTpaHuIa KJIACCHOTO KypHaJa;
2) karaisor (paiiyioB, XpaHUMBIX Ha JIUCKE;
3) pacniucaHue Mmoe3/10B;
4) snexTpoHHAs TabIUIIA.
5. Iyt 4ero nmpeHa3HauYeHbl 3a1poChl:
1) mutst XpaHeHUsT JaHHBIX Oa3bl;
2) nnst otbopa U 00pabOTKHU JaHHBIX Oa3blI;
3) Ans BBO/A JaHHBIX 0a3bl U UX MMPOCMOTPA;
4) UIst aBTOMAaTHYECKOTO BBITIOTHEHWSI TPYIIBI KOMAH]T;
5) At BBIMOHEHHUS CIOKHBIX TPOrPaMMHBIX JEHCTBHIA;
6) 11 BEIBOJIa 00Opa0OTaHHBIX JTAHHBIX 0a3bl HA TIPUHTED.
6. B pparmenTe 6a3pl JaHHBIX MPEICTABICHBI CBEICHUS O POJCTBEHHBIX OTHOIIEHUIX. Onpenaenure

EIK;IJ{I;EEK Tabmuna 1 Tabmuma 2 _ ZEEEOYBHYKOB
Tlepmrana V. ID davmma 1.0. IToxn ID Pomurens | ID Pebénka I

2011 Kocau-Ksurka JI.II. | 2K 2011 2083

2012 JleButan .. M 2011 2094

2024 lepep A.D. XK 2012 2083

2045 Brox A.A. M 2012 2094

2056 Bpy6ens M.A. XK 2024 2115

2083 Jlesutan b.1. M 2056 2140

2094 JleButan B.1. K 2056 2162

2115 Kynnmxu ATl M 2083 2140

2140 JleButan P.b. K 2083 2162

2162 Jlesutan JI.b. M 2094 2186

2171 ['unnmyc 3.H. XK 2094 2201

2186 Momuanunaa C.A. XK 2115 2186

2201 Kyunmpxu IT.A. M 2115 2201



7. B Tabmune npencrapieH pparMeHT 0a3bl JaHHBIX 0 Toroje. CKOIBKO 3aliceid B TaHHOM (parMeHTe
YAOBJIETBOPAIOT YCIIOBUIO
(Ocanxu = «noxae») u (Temneparypa Bozayxa, °C < 10)?

[Hara Temneparypa Bozayxa | BnaxunocTs Bo3ayxa | Ocank
18.10.1 | +12 91 ZOXQIB
%9.10.1 +13 78 HET
30.10.1 +8 62 HET

2

21.10.1 | +5 90 JOXK]Tb
52.10.1 +9 91 HET
33.10.1 +10 75 OB
34.10.1 +13 61 OB
35.10.1 +8 91 HET
56.10.1 +15 66 HET

2

8. IlpuBeneHsl 3ampockl K TOUCKOBOMY cepBepy. st kakaoro 3ampoca ykazaH ero Koja —
COOTBETCTBYIOIIast OykBa oT A 10 [. 3anummmTe B TaOIUITy KOIBI 3aIIPOCOB CIIEBA HAIIPABO B MOPSIKE
yOBbIBaHMS KOJIMYECTBA CTPAHUI], KOTOPbIE HAIIEN MOUCKOBBIN cepBep Mo Kaxaomy 3ampocy. [To Bcem
3arpocam ObIIO HAMIEeHO pa3HOE KOMMYECTBO CTpaHUIl. i1 0003HaYeHUS IOTUIECKOW OTepanuu
«JIN» B 3ampoce UCTONb3YETCsl CUMBOI «|», a JUIs Joru4eckoi onepanuu «V» — cuMBOI «&».

A | (Benénniit | Kpachsrit) & XKénThrii

b 3enénsiii | XKénteiit | KpacHslii

B 3enénniii & JKénteiii & KpacHslii

r Kpacusrii | 3enéublit

OTBeT 3anuIIuTe 3arJaBHBIMU PYCCKUMH OyKBamu 0e3 po0esioB

9. Ha ropoackoii Typ oJIMMIMA/Ibl 10 MaTeMaTUKE OTOMPAIOTCs T€ ydalliecs, KTo Ha0pas Ha pallOHHOM
Type He MeHee 10 6ayI0B WM MOJTHOCTBIO PEIIMII XOTs ObI O/IHY U3 JABYX CaMbIX CIOXKHBIX 3a1a4 (Ne 6
unu Ne 7). 3a monHoe pemenue 3aaad 1 — 4 naéres 2 6anna; 3aga4d 5, 6 — 3 6amna; 3anaun 7 — 4 6ana.
JlaH ¢parMeHT TaOIuIbl Pe3ysIbTaTOB PafOHHOTO TYpA.

AiiBazsiH K 1 0 2 1 0 1 3
Kutomupckuii M 2 2 2 2 2 1 3
HBaHeHko XK 2 1 1 0 1 2 3




4 |JlumoHOB M 1 1 1 1 1 2 3
5 |IlerpakoB 2 0 0 1 0 3 0
6 |Paxumosn 2 2 2 0 3 0 1
7 | CynukamBuian xK 1 1 0 0 0 3 2
8 |Tonkauéna 2 1 0 0 3 0 3

CKOnbKO JIeBOUYEK M3 ATOW TaOIHIIBI MPOILITU Ha TOPOJCKOHN Typ? YKaXuTe KOIUYECTBO U HOMEpa
3aIncen.

10. B s13pIKe 3a1ipOCOB TIOMCKOBOTO CepBepa it 0003HAYEHUS JIorH4eckoid onepanuu « I
UCHONb3YeTCsS CUMBOI «|», a Ui Jorudeckoit onepauu «M» — cumBoit «&». B Tabnune npuseaeHb
3alpoChl U KOJINMYCCTBO H&ﬁI{CHHIyIX 10 HUM CTpaHHIl HCKOTOPOIO CCIrMCHTA CCTHU HHTCpHeTI

3anpoc (P]IsanIBIIls’II{ICI)agpaHHu
Manpuna & bepnun 245
Manpun & bepmun & IMapmxk 120
Manpun & IMapusx 735

KoMmmproTep mevyaraet KOJIMYECTBO CTPAHMUII (B THICSUAX ), KOTOPOE OYIET HAMICHO TI0 CIICAYIOIIEMY
3arpocy:
Manpun & (bepnus| [Tapwx).

KonrtposabHas padora Ne2." UnaTtepHer"
1. Ha sTux cepBepax UMEIOTCS HHIEKCHBIC CITUCKH, (DOPMUPYEMBbIE aBTOMATUYECKHA. ITO
a) IlouckoBble ykazaTenu
b) IlonckoBbIC KaTaJIOru
c) IlouroBsie cepBepbl
d) ®aiinoBsle cepBepsI
2. VYKaxuTe IPOTOKOJIbI AEKTPOHHON MOYTHI:
a) ftp c) pop3
b) http d) SMTP
3. DIEeKTPOHHBII MOYTOBBIN STUK - ITO
a) paszeN BHEUIHEH MaMaTy Ha KOMIIBIOTEPE MOJIb30BATENs;
b) pa3zmen BHemIHeH NaMsATH MOYTOBOTO CEPBEPa;
C) TMOYTOBBIN UMK C 3JCKTPOHHBIM HOMEPOM;
d) paszen Ha )KECTKOM JTUCKE Ha KOMITBIOTEPE TOIH30BATEISI.
4.Anipec MOYTOBOTO SIIUKA 3JIEKTPOHHON MOYTHI COCTOUT H3:
a) JBYX YacTeH, pa3JeICHHbIX 3HaKOM &;
b) nByx wacteil, pa3neneHHBIX 3HAKOM (@);
C) Tpex 4YacTeid, pa3/IeJICHHBIX 3HAKOM (@);
d) Tpex yacTei, pa3eJICHHBIX 3HAKOM &;
5.0neKTpoHHas T0YTa MMO3BOJISAET NIepeaBarh...
a) TOJBKO COOOIICHNS, d) coolGmieHus U JIFOOBIC TPUIIOKCHHBIC
b) TonbKO (aiinbr, Gaitnsl.
C) COOOIICHUS U MPUIOKCHHBIC
rpadudeckue (aiisr;
6.K cpencrBam cozmanus Web-cTpaHuIl OTHOCSITCS:
a) MS Word; ¢) Internet Explorer;
b) MS Exce;l d) si3eixk HTML.




7. B Tabnuie npuBeneHs! 3apOChl K TOUCKOBOMY cepBepy. Pacmonoxure 06003Ha4eHuUs 3apOCOB B
MOPsAJIKE BO3PACTaHUsI KOJIMUECTBA CTPAHMULI, KOTOPbIE HAliIET MOMCKOBBIM CEpBEP MO KAXKIAOMY 3arpocy.

A BOJICHOOJI | onMMnMaaa | mooeuTesNb

b (Boneitbos & onmmiuaza) | modbeauTens
B (Boneiibon & onumnuaa)

I BOJICHO0JI & onuMnuaga & nodeauTesb

8. octyn k daiiny ftp.net , HaxosIEeMycsl Ha cepBepe txt.org, ocyliecTBiseTcs o nmpoTtokony http. B
Tabmuiie pparMeHTHI ajipeca (aitia 3akoaupoBanbl OykBamu oT A 10 XK. 3anmmure
MOCIIEIOBATEIbHOCTD ATUX OYKB, KOAMPYIOLIYIO aJipec yKazaHHOro (aiina B cetn IHTepHeT.

A | net
b | ftp
B |://
I' | http
|/

E | .org
XK | txt

9.3ananbl Ms TOYTOBOTO cepBepa (alfa), Haxomsmierocs B Poccuu, 1 Ms OYTOBOTO SATIMKA (Symon).
Onpenenuts IEKTPOHHBIN aapec.

10.Ha mecte mpecTyruieHus OblITH 0OOHApYKEHBI YeThIpe 00phiBKa Oymaru. CreAcTBHE YCTAaHOBUIIO, YTO
Ha HUX 3anucanbl pparMenTs! ogaoro [P-anpeca. KpumuHanucTsl 0003Ha4MIM 3TH (hparMeHThI
oykBamu A, b, B u I'. Bocctanosure [P-anpec. B otBeTe ykakuTte mocienoBareibHOCTh OYKB,
o0o3Havarommx pparMeHTsl, B IOpsIKe, cooTBeTcTBYIomeM [P-anpecy. Ecnu OyneT Heckoinbpko
BapHaHTOB PEUICHMUS], 3aMUIINTE UX BCE Yepe3 3aMsITyIO.

A 'y B I

Onuiure ciy>x0y nepenaun (haios.

Kontpoabnas padora Ne2 no reme « AHTepHeT»
Bapmuanr 2
[To3BOMSIOT TIEPEXOUTH K JTF000MY (pparMeHTy TEKCTa, K BHEIIHUM HCTOYHUKAM MH(OPMAIHIH,
XPpaHALIMMCS Ha JaHHOM KOMIIBIOTEPE WM IPYTMX KOMIIBIOTEPAX, NOCTYIIHBIX IO CETU. DTO

Mertku c) VYkazarenu
l'unepccpuiku d) 3aknamku

Uro siBNsieTcs HAaMMEHBIIEH aspecyemMol equanieit naopmarn B WWW?
Qaiin c) Web-cepBuc
Web-caiit d) Web-crpanuma

DNeKTpoHHAas oYTa — 3TO

cepBuc cetu MHTEpHET, 00SCTICUNBAIONTNI BO3MOKHOCTh TIEPECHUTKH COOOIICHUH TOJIBEKO MEXITY
BYMsi aOOHEHTaMU;

OOBIYHBIH MOYTOBOH SIIIHK;

cepBuc cetu MHTepHET, 00eCcTieunBarofil BO3SMOKHOCTh MIEPECHUIKH COOOIICHHUI MEXIY ABYMS
u 0ojiee a0OOHEHTaMH;

0oOBIYHAS MOoYTa.

JI1st co3aHMsl IMYHOTO MOYTOBOTO SITHUKA HEOOXOAMMO

BBECTH CBOIO (oTOrpaduio; C) HE NMPUHHMATh YCIOBHS COTJIAIICHHS,
3armcath aJipec MPOKUBAHUS; d) mpoiiTu poreypy perucTpauu.
AJpecoM 3EKTPOHHOM MOYTHI B ceTH Internet MoXeT OBITh...

user at Host; b) victor@;



c) xiz0123@mail.ru d) rrr@@mgpu.msk.,ru
6. Uro takoe HTML-s3b1k?
a) 3k KogupoBanwus http-mporokona; c) SI3bIK OnMCaHus MeTa-TaHHBIX;
b) 5361k IpOTpaMMHUPOBAHUS;. d) S3bIK pa3MeTKH TUIIEepPTEKCTA.

7.B Tabnuiie mpuBEICHBI 3aPOCHI K TOMCKOBOMY cepBepy. Pacnonokure 0003HaueHUs 3apOCOB B
MOPSIIKE BO3pAcTaHUs! KOJIMYECTBA CTPAHUL, KOTOPbIE HAlIET MOMCKOBBIN CEpBEp MO KaXKJAOMY 3aIpocy.

A | uemniuonsl | (ber & maBaHue)
b | yemnuoHsl & naBaHue

B | uemmnuonsl | Oer | maBaHue

I | vemnuonsl & EBpona & Oer & miaBanue
8.[locTym Kk daiiny, HaXoAAIIEMYyCsl Ha cepBepe Www.net, OCyIIeCTBIsIeTCS 1Mo TpoTokoiy ftp. B Tabmutie
(bparMeHTsI apeca 3akoaupoBaHbl OykBamu oT A 10 XK. 3anummre nocienoBaTeIbHOCTh 3TUX OYKB,
KOJIUPYIOUIYIO aJpec yKa3aHHOTo (Qaiina.

A A/

b http
B ftp

I .net
Ji| xt

E /

X WWW

9.3anman aapec 3JIEKTPOHHOM NMOUThI B ceTh MHTepHeT:

user_name@mtu-net.ru. KakoBo MMsI ToOMEHa BEpXHETr0 YPOBHsI?

Ha mecte npectynnenus 6buin oOHapyKeHbl ueTblpe 00pbIBKa Oymaru. CiecTBUE YCTaHOBHIIO, YTO Ha

HUX 3amucanbl pparmeHTsl onHoro [P-agpeca. Kpumunanuctsl 0603HaumIu 3T pparMeHTs OyKBaMu

A, b, B uI'. BocctanoBute [P-anpec. B oTBeTe ykaxuTe mocienoBaTeIbHOCTh OYKB, 0003HAYAFOIITNX

(bparMeHThl, B opsake, cooTBeTcTBytonieM [IP-anpecy. Ecnu OyzneT HeckoiabKo BAPHAHTOB PELICHHUS,
3aMUIINTE UX BCE Yepe3 3aIsTyIo.

Onumute ciry)0y BUACOKOH(DEPEHITUH.

KonTtpoJabHas padora no reme « udopmannonnoe moaeanpoBanue» 11 kiace
1 BapuanT
Yacrp
1. DnexTpoHHas Tabauma — 3T0:
A) puKkIagHas IporpaMma Jijist 00padOTKH KOJOBBIX TaOJIHIL;
B) ycTpoiicTBO mepcoHabHOTO KOMITBIOTEPA, YIIPABIISIOIEE €T0 PECYpCaMHu;
B) mpuxnagnas nporpamma, npeiHa3HadeHHas Ui 00pabOTKU CTPYKTYPUPOBAHHBIX B BUJI€ TAOIUIIBI
JTAaHHBIX;
I') cuctemnast mporpamma, yrpasJisiiomias pecypcaMu NepcoHaILHOTO KOMITbIOTEpa Mpu 00padoTKe
Ta0IHII.

2. JlnamasoH — 3T10:

A) Bce siueHKH OJJHOU CTPOKHU;

b) coBoKynmHOCTb KJIETOK, 00pa3yronux B TabauIe 00JacTb NpAMOYTroiabHON (popmbl; B) Bee siueliku
OJTHOT'O CTONOIa;

I') MHOKECTBO JOIYCTUMBIX 3HAUCHHII.


mailto:user_name@mtu-net.ru

3. VYkaxure NpaBUIbHBINA aApec SYEHKU:

A) C12 b) B89K B) 12CT’) O46K
4. CKOIbKO ssueeK BXOOUT B quana3oH AS5:D8?
A)2 B) 8
b)5 )16
5. B sueiike D4 3anncana popmyna = B4 + C4. Kak uzmenurcs Gopmyna, ecim e€ CKOnupoBaTh B
sueriky D5?
A)=B4-C4b)=A4+ B)=B5+C5T")=B5+C4
B4

6. VYKaXuTe BEpHO 3amMCaHHYI0 (HOPMYITy JUTsl SJIEKTPOHHOU TaOIHIIBI:
A)=2F*8b)=B+ B)=C7+8BI)=B3+ Al

Y8/5 A B C D
1| 1 2 3
7. Ha pucynke npueneH GparMeHT 4 5 3
AJIEKTPOHHOM Tabnmuipl. Yemy OyzieT paBHO 37 3 3
3Ha4YeHUe ssuerku B4, B KoTopyto 3anucanu
bopmyry =CYMM(A1:B2; C3)? 4
4) 20

1) 14 2) 15 3) 17



8. Ilepeuncnure Ha3BaHUA CTOJNOLIOB, B KOTOPBIX OynyT 3anucansl opmyssl. Ecnu ecth
HECKOJIbKO BapHaHTOB, Iepeunciure ux sce. [Ipusenure npumep Gpopmyibl, koropas OyneT
3alucaHa B siYedKax BTOPON CTPOKH TAOJIHIIbI.

A B C

1 [lena equHULIBI KonmnuectBo ToBapa CronmMocCTh
TOBapa

2

9. Ha pucynke npuBeneH GpparMeHT MEeKTPOHHOH Tabnuisl. Onpenenute, yeMmy OyZIeT paBHO
3HaUeHUE, BhIUUCIEeHHOE 10 cheayromei popmyne =CYMM(B1:C4)+F2*E4—-A3

A B C D E F
1 1 3 4 8 2 0
2 4 -5 -2 1 5 5
3 5 5 5 5 5 5
4 2 3 1 4 4 2
10. Jlaa ¢pparMeHT IeKTPOHHOMN TaOIUIIbI:
A B C
1 15 ?22°? =A1*25
2 =B1/ =Cl/ =B2+Al
Al B1 /3

Kakoe nienoe uucio g0mKHO OBITH 3amucaHo B siueiike B1, 4ToObl  MOCTpOEHHAs MOCTE BBIMOIHEHUS
BBIYHCIICHHUI TMarpamMma 1o 3HaueHusM auarnasona siueek A2:C2 coOTBETCTBOBaIA PUCYHKY?
H3BecTHO, 4TO BCE 3HAYEHHUs IMANa30HA, 10 KOTOPBIM IIOCTPOEHA AMarpaMma, UMEIOT OJIMH U TOT e
3HaK.

Yacrs 11
CocTaBUTb ANEKTPOHHbIE TAOIHIIBI ISl PELLICHUS CIEIYIOLINX 33124
3anaua 1. Becenbie uenoBeuku. Crnaakoexka [loHUnK pewni ucredb Ha CBOM J€Hb POKICHUS 3
TOPTa: A0JOYHBII, OPEXOBBIN U IOKONAAHBINA. J{JIs1 IPUTOTOBIEHUS OAHOTO 0JI0OYHOTO TOPTA
tpedyercs 200 r ciuBouHoro mMacia, 200 r mykw, 2 sitia, 300 r caxapa u 8 s670K. i
IIPUTOTOBJIEHUS OJHOTO opexoBoro Topra Hano 200 r opexos, 400 r myku, 300 r caxapa, 300 r macia
u 3 sita. Ha ogue mokonaaHeiid TOPT Tpatutes 3 mokomanky, 2 sina, 300 r myku, 200 T macna u 100
r caxapa. Macino B lIBerounom ropoze crout 100 moner 3a kr, caxap — 20 MOHET 3a KT, siiina — 20
MOHET 3a JeCATOK, MyKa — 30 MOHeT 3a Kr, opexu — 100 MOHeT 3a KT, 10JIOKM — 2 MOHETHI 3a
LITYKY, HIOKOJIaAKu — 10 MOHET 3a ITyKYy.
Ckonbko OyzieT CTOUTh Kax bl TopT? CKOIBKO MPOAYKTOB Kaxkaoro Buaa [IoHYMK 10IKeH KYIUTh U
CKOJIBKO 3TO OyzieT crouth? CKOJIBKO BCETo JIEHET OH JIOJKEH B3ATh C cO00i B MarasuH, OTIPaBIISsACH
3a MPOIYKTaMu?

3amaya 2. B TaGnuiie mpuBOAUTCS MPOTHO3 CpeIHEN JHEBHON TeMIIEpaTyphl Ha TIOCJICIHIOK HEACIIO
Masi B pa3JInYHbIX ropojax espornenckoi yactu Poccun. Mcnonp3ys IporHo3upoBaHue 1o
perpeccuonHor Mozaenu (BbiOpaTs U3 HECKOIBKUX BapUAHTOB HAMOOJIEe MOIXOIAIINN) pacCUuTaTh
IIPOrHO3 cpenHel Temmneparypsl B I. Coun — 43,5 rp. c.i.



rop [Iupora, TeMmmepary
ol I'p.C.1IIL. pa
Boponex 51,5 16
Kpacnonap 45 24
JInmenk 52,6 12
Hogopoccuiick 44.8 25
PocToB Ha noHy 47,3 19
Ps3anp 54,5 11
CeBepoaBUHCK 64,8 5
Yepenosen 59,4 7
SIpociaib 57,7 10
3anaya 3. Hexkoropas

¢upma BbIMycKaeT aABa Habopa ynoOpeHHit 11sl ra30HOB: OOBIYHBIN U YIIy4dllIeHHbINH. B 0OBIuHBIIM
HaOop BxomuT 3 (hyHTa a30THBIX, 4 hyHTa pochopHbIX U | PyHT KanUHHBIX y1OOpeHuil, a B
yIY4IIeHHBIH - 2 pyHTa a30THBIX, 6 pyHTa pochopHbIX U 3 QyHT KanuitHbIX ynoOpeHuil. M3BecTHo,
4TO Ul HEKOTOPOTro ra3oHa Tpedyercs no Mensleld mepe 10 pyHTOB a30THBIX, 20 (hyHTOB
bochopHbIX 1 7 PyHTOB KanuHBIX yaoOpeHuit. OObIYHBIN HAOOP CTOUT 3 J0JUIapa, a yaydIeHHbIH —
4 nonnapa. CKoIbKO U KaKuX HAaOOPOB yI0OpEHUI HYKHO KyIHTb, 4TOOBI 00ecrieunTh 3P PeKTUBHOE
NUTaHUE MOYBbl 1 MUHUMU3HPOBATh CTOUMOCTh?

Kontponbnas padora no reme « Andpopmanmonnoe mogenuposanue» 11 kiace

Bapuaunt2
Yacre 1

1. DnexTponHas Tadnuia MpeJHa3HaYeHa JJIs:
A) 06paboTKH MPEUMYIIECTBEHHO YUCIOBBIX JAHHBIX, CTPYKTYPHUPOBAHHBIX C TOMOIILIO TaOJIHI;
b) ynopsiioueHHOr0 XpaHeHust 1 00pabOTKU 3HAYUTEIbHBIX MACCUBOB JaHHBIX;
B) Busyanuzanuu CTpyKTypHBIX CBA3€H MEXY JaHHBIMU, IPEJICTaBICHHBIMH B Tabauuax; [')
penakTupoBaHus TpadUUecKuX MPEACTaBICHUN OOIBITNX 00bEMOB HH(POPMAITUH.

2. Inama3oH siYeeK AIEKTPOHHON TaOJIUIIBI — ATO:

A) MHOECTBO siueeK, 00pa3yromux 001acTb NPOU3BOILHON (OpMbI; b) MHOMXKECTBO 3aI0JIHEHHBIX
STYEEK JICKTPOHHOU TaOJUIIBL;

B) MmHOXECTBO siueek, 00pa3yroIux 06JacTh NPAMOYTOIbHOM (hopMbl; [') MHOXKECTBO sSUeeK,
o0pa3yromux 00JacTb KBaApaTHON (OPMBI.

3. VkaxxuTe NpaBWIbHBIN aApecC STYCUKU:

A) 12A b) B89K B)B12 I') O56A
CKOJIBKO sTUeeK BXOAUT B Auana3od Al:C27?
A)6 B) 4

B)5 N3



4.B sueiike D4 3anucana popmyna = A4 + B4. Kak uzmenutcs ¢popmysa, eciu €€ CKOIupoBaTh B
sueriky D57?

A)=B4+ A4 Bb)=A5+BS5 B)=A4-B4T')=A5+B4

5.VKaxuTe BEpHO 3alHMCaHHYI0 (HOpMYITy JUIsl SIEKTPOHHON TaOIUIbL:

A)=2A*8B)=B+Y8/5

B)=A5+B8I)=8B+9A

6.Jlan ¢pparMeHT 371EKTPOHHON TaOIUIIBL:

B sueiiky D2 BBenena popmyna =A2*B1+Cl1. B pe3ynbrate B stueiike D2 mos Al B| C| D

16 2)14 3)16 4)24 1| 5| 2] 4

2l 1 1 6
0

7.1lepeuncnure Ha3BaHUs CTOJIOLOB, B KOTOPBIX OyayT 3anucanbl popmyibl. Eciu ecTh HECKOIbKO
BapUaHTOB, nepeurcianre ux Bee. [Ipusenure npumep hopmyisl, KoTopas OyJeT 3amicaHa B s;ueikax
BTOPOH CTPOKU TaOJIHIIBL.

A B C
1 JinvHa mytu CkopocThb Bpewms B ytn
2

8.Ha pucyHke npuBeicH (hparMeHT dJIEKTPOHHOM Tabmuibl. Onpenenure, yeMy OyIeT paBHO
3HAYCHHE, BRIUMCIICHHOE TI0 cienyromel hopmyne =CYMM(B1:C4)+F2*E4-A3

A B C D E F
1 1 -3 4 2 0
2 4 -5 ) 1 5 5
3 4 5 5 2 5 5
3 1 3 4 2
9./laH [HOU TaOJINLIBL:
B C
6 10
‘ 2 ‘ =(A1-3)/(B1-1) =(A1-3)/(C1-5) =C1/(A1-3)

Kaxoe 1iemoe uncio 10mKHO OBITH 3aMMCcaHo B siueiike Al, 9TOOBI MOCTPOSHHAS TTOCIIE BBIMTOTHEHUS

BBIUMCJICHUH Juarpamma 1o 3HaueHusAM auanas3oHa siueek A2:C2 cooTBETCTBOBaa pUCYHKY?

W3BecTHO, 4TO BCe 3HaUCHMSI TMana3oHa, Mo KOTOPhIM MOCTPOEHA JUarpamMmma, Mojlo>KUTeNIbHbIE.
Yacrs 11

CocTaBUTh ANIEKTPOHHBIE TAOJIUIIBI IS PEIICHUS CIEeIYIOMNX 3a1a4

3anaua 1. Becenble yenoBeuku. [upoxku

Becernble yenoBeyky penuiy cXoauTh B moxo . [IoHUMK ncrnek uist BceX MUPOKKU C MSICOM,

s0JI0KaMH1, KaIyCTOM U IOBUJIOM U Pa3IOXWI UX IO MaKeTaM, KyJIbkaM U KopoOkaM. [THpoxkoB ¢

MSCOM OKa3alloch 3 KOpoOkH, 2 Kynbka U 3 nakera. [InpoxxkoB ¢ s61okamu — 5 nakeTos, 1 Kynek u 2

kopoOku. [TupokkoB ¢ moBuaAIoM — 6 Ky/ibkoB U 1 kopoOka. [TupokkoB ¢ kamycroit — 2 nakera, 1

kopoOka u 1 kynek. B kopoOky BMeniaercs 20 mupoXKOB, B MakeT — 25, B Kyjaek — 15.

CKOJIBKO BCEro MUPOKKOB UcTieK [IOHYUK, U CKOIBKO Cpei HUX OBIJIO MUPOKKOB KaKJ0r0 COpPTa;

CKOJIbKO TUPO’KKOB OBLIO YJI0KEHO B YIAKOBKY Ka)/10T0 BH/IA; CKOJIBKO BCETO YITAKOBOK

noHano6unock [ToHYMKY M CKOJIBKO cpeid HUX OBLJIO YIIaKOBOK KaXK0r0 BUaa?

59



3anaua 2. B taGnumiie npuBOAUTCS MPOTHO3 CpeIHEH
HEJIeINII0 Masi B Pa3IM4HbIX rOpoAax eBpomneiickoi yactu Poccuu. Mcnonb3yst nporHo3upoBaHue mno
perpeccuonHoi Mozaenu (BeiOpaTs U3 HECKOIBKUX BapUAHTOB HaMOOJIee MOIXOISIINN) pacCUuTaTh
MPOrHO3 cpenHeit TemnepaTypsl B I. CankT- [lerepOypre — 60 rp. c.1.

JTHEBHOM TeMIIEpaTyphl Ha MOCIIEAHIO

rop [Tupora, TeMmIepary
of Ip.C.IL. pa
Boponex 51,5 16

3amaya 3. Llex KpacHoznap 45 24 BBIIIYCKA€eT
TpaHc(hOpMaTopsbl Jlunenk 52,6 12 IByX BuioB. Ha
ONH Hosopoccuiick | 44,8 25 Tpancdopmarop 1-ro
BUJIA pacxomxyercs 3 PocToB Ha 473 19 KT TIPOBOJIOKHU U 5 KT
Kelesa, a OUH Jlony TpaHcpopmarop 2-ro
BHJIA PACXOIIyeTCA 2 Ps3asb 54,5 11 KT IIPOBOJIOKU U 3 KT
xenesa. Ot CeBepoABUHCK 64,8 5 peanu3anyuu OJTHOro
TpaHcopmaropa 1- Yepenosern 59,4 7 ro Buja Lex
HOoJIy4aeT NpuoObLIb SIpocnasib 57,7 10 B 1,2 py0, a oT

peanu3anuu OAHOTro
ro BHJIA 1IeX noryyaeT npudsuib B 1 pyd. CkoabKo TpaHC(HOPMATOPOB KaXKAOIr0 BUJIA TOJDKEH
BBITYCKaTh 11€X, YTOOBI MOTYYUTh HAUOOJBIITYI0 CYMMY TTPUOBLIH, €Clin 11eX pacronaraet 480 kr
xenesa 1 300 kr npoBoIoku?

Kontponbnas padora Ne 4 «ConmnanbHasa nngopmaruka'"
Bapuant Ne 1

1. Kakast ceTh mepeBOAUTCS KaK «MEXIyHapOAHAs CETb»?
a) Mutpaner 6) UnTepuer B) Pyner
2. Kakas u3 cayx0 ceTu mo3BOJISET B3aUMOACHCTBOBATH C YAAJICHHBIM [I0JIb30BATENIEM B
peanbHOM BpeMeHU?
a) yar 6) bopym B) DJIEKTPOHHAs II0YTa
3. UndopmarnimonHoe oOIIECTBO 3TO -...
a) o01IecTBO, B KOTOPOM OOJIbIlIasi YaCTh HACEJICHUS HE 3aHATa MOJyYeHHEeM, IepepaboTKOMH,
niepeaveii ¥ XxpaHeHHeM UH(POpMaIuH;
0) o0111ecTBO, B KOTOPOM 0O0JIbIIAs YACTh HACENICHH 3aHATa MOTy4YeHUEM, epepadOTKOH,
niepeaveii ¥ XxpaHeHHeM UHQPOpMaIuH;
B) 3TO COBpEMEHHOEe 0011ecTBO cTpaH 3anaaHoil Espornel, CIUA, Anoxumn.
4. UndopmanoHHBINA KPU3HUC ITO. ..
a) sIBJICHHE, KOTOPOE 3aKJIF0YAeTCsl B TOM, YTO MH(OPMAIs Maja, U IO3TOMY MOXXET ObITh
o0paboTaHa B mpueMiieMOe BpeMs;
0) siBIEHNE, KOTOPOE 3aKII0YAETCs B TOM, UTO MH(OpMAIIUs BEIHKa, HO MOXKET ObITh 00paboTaHa
B IIPUEMIIEMOE BpEMSI,;
B) sSIBJICHHE, KOTOPOE 3aKJII0YAETCS B TOM, YTO HH(POPMALUS CTOJIb BEJIMKA, YTO HE MOXKET ObITh
o0paboTaHa B mpUeMJIEMOE BpeMs.
5. Kakast u3 nH(pOpPMALMOHHBIX PEBOJIOLMIMA ITpHUBEIa K BOSHUKHOBEHUIO HHPOPMAITUOHHOTO
Kpusuca?
a) n300peTeHue MUCbMEHHOCTH;
0) n300peTeHne MUKPOITPOILIECCOPHOM CBS3H;
B) pa3BUTHE CPEICTB CcBA3U. 6. THopMaIoHHas BoitHa 37O ...
a) OTKPBITOEC WH(POPMALIMOHHOE BO3ACHUCTBUE TOCYAAPCTBEHHBIX CUCTEM APYT HA APYTa C HEIbI0
HOJTY4€HUs BBIUTPHIIIA B TOJTUTUYECKON UM MaTepHalbHOU cdepe;
0) OTKPBITOE WIIN CKPBITOE HH()OPMAIIMOHHOE BO3JICHCTBHE TOCYJAPCTBEHHBIX CHCTEM JPYyT Ha
JpyTa ¢ LEJIbIO MOTYYEeHHUs BRIUIPHILIA B TOJTUTHYECKON MM MaTepHallbHOU cdepe;
B) CKpBITOE€ HH(POPMALIMOHHOE BO3ICHCTBUE TOCYIaPCTBEHHBIX CUCTEM JPYT HA JAPYTa C HEbI0
HOJTY4EHUs BBIUTPHIIIA B TOJTUTUYECKON UM MaTepHalibHOU cdepe.
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7. BnaneHne METOAMKON KOJUIEKTUBHOIO IIPUHATHUS PEIICHUM, 3TO KPUTEPHH ...
a) nH(GOPMALIMOHHOTO O0IIEeCTBA;
0) yenoBeKa B MHPOPMAIIIOHHOM OOILECTBE;
B) MH(OPMAIIMOHHOHN PEBOJIIOLMH.
8. K yemy npuBenu 3KOHOMUYECKUE U TOJIUTUYECKUE ITpodsieMbl B Poccun?
a) K OBICTPOMY Pa3BUTHIO MH(POPMAIIMOHHOTO O0IECTBA;
0) K MEIJICHHOMY Pa3BUTHIO HHPOPMAITMOHHOTO OOIIECTBA;
B) K YHUUTOXXEHUIO MH(POPMAIIHOHHOTO O0IECTBa.
9. Kak BbI gymaete, oTok HH(GOpMauu, 0OpyIIMBLINIICS HA BAC CETOMIHA ...
a) MOXeT ObITh 00paboTaH BaMH B IPUEMIIEMOE BPEMSI;
0) He MOXeT ObITh 00paboTaH BaMU B IIPUEMIIEMOE BPEMS;
B) y>ke 00paboTaH BaMH B IPHEMIIEMOE BpeMs.
10. Berynut i Hama ctpada kK 2020 r. B muHGOpManmoHHoe 0011ecTBo?
a) y’Ke BCTynuia
0) HeT
B) 1a
Bapuant Ne 2
1. Kak nepeBoaurcst utepuer? a) nokajibHasi CETh
0) ceTh ceTeit
B) MEXIyHapOHas CETh
2. CxonbKo ObU10 MH(POPMALIMOHHBIX PEBOIIOLIMIA?
a)3 0) 4 B) 5
3. O01ecTBO, B KOTOPOM OO0JIbIIAsk YACTh HACEJICHUS 3aHsTa MOJIy4eHUEM, TiepepaboTKOM,
nepenadeit 1 XxpaHeHHeM UH(POPMAIUH — 3TO ...
a) 3TO COBpeMeHHoe 001iecTBO cTpan 3anaanon Esponsl, CIIA, SAmnonuu;
0) COBpeMeHHOE O0IIEeCTBO;
B) MH(POPMALIMOHHOE 00IECTBO.
4. ITpobaembl nH(pOpMaALIMOHHOM Ge3omacHoCTH B Poccuu periaMeHTupyroTes ...
a) Jlokrpunoit uapopmanronnoi 6ezonacaocta 2000r;
6) 3akoHOM 00 MH(popMaIK, HHPOPMATU3ALUH U 3aLIUTe UHPOPMALIH;
B) 3aKOHOM O IPECTYIUICHUSX B cpepe KoMIbIoTepHON nHpopmaruu 1996 r.
5. Kakast u3 nH(pOpMaLMOHHBIX PEBOJIIOLMIM ITpHUBEIa K TOMY, YTO HH(pOpMALIKs CTajla MacCOBO -
JOCTYITHOM ?
a) n300peTeHue MUCbMEHHOCTH;
0) n300peTeHrne MUKPOITPOILIECCOPHOM CBS3H;
B) U300peTeHNE KHUTONEYaTaHUs.
6. OTKpBITOE WM CKPBITOE HH(POPMAIITHOHHOE BO3/ICHCTBHE TOCYIAPCTBEHHBIX CHCTEM JIPYT
Ha JIpyTa C LEeJNbIO MMOJYyYSHHs BHIMTPHIIIA B MTOJIMTHYECKON WIIM MaTepualbHOM chepe 3To
a) UH(QOPMALIMOHHBIN KPU3HUC;
0) nHpopmMaMoHHas BOIHa;
B) MH(pOpMaLMOHHAas KyabTypa.7. KomuuecTBo HaceneHus, 3aHATOro B MHGOPMAIIMOHHOM cdepe u ucn
OJIb3YIOLIEr0 MH(OPMAIIMOHHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU B IIOBCEIHEBHON )KU3HU 3TO
KpUTEpUH ...
a) nH(GOPMALIMOHHOTO O0IIIEeCTBA;
0) yenoBeka B MHPOPMAIIIOHHOM OOLLECTBE;
B) MH(OPMAIIMOHHOHN PEBOJIIOLIH.
8. Octpoii mpobsieMoit Ha TyTH K HHGOPMAIIMOHHOMY OOIIECTBY SIBISICTCS ...
a) COKpallleHue pabouux MecT;
0) CTOJKHOBEHHE C BUPTYAJIIbHOM peaJbHOCTb;
B) MH(OpMaIIMOHHAsE OE30IaCHOCTb.
9. Berynut nu CHIA x 2020 r. B uHGOpMaIMoHHOE 00111€CTBO?
a) y’Ke BCTynuiia 0) HeT B) /1a
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10. MudopmannoHHOE 00111€CTBO 3TO
a) o01IecTBO, B KOTOPOM OOJIbIlIasi YaCTh HACEJICHUS HE 3aHATa MOJyYeHHEeM, IepepaboTKOMH,

nepenadeil ¥ XxpaHeHHeM HH()OPMAIUH;
0) o011ecTBO, I/ie ITIABHBIM PECYPCOM SIBISIETCS MHPOPMALUS.
B) 9TO COBpeMeHHOe 0011ecTBO cTpad 3anagHoi Esponsr, CIIA, SInonun.
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