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1. O0mmue noJj1oKeHUsA

1.1 leau u 3a1a491 MPOMEKYTOUHON aTTeCTAIMHA

[lenpt0 MPOMEXYTOUHOM arTecTalMyu OOydYaroluXcs SIBISAETCS YCTaHOBJICHUE
COOTBETCTBHS pe3yJbTaTa OCBOCHUS OOyYaIOUIMMHCS JUYHOCTHBIX, METalpeIMETHBIX,
OPEMETHBIX  pEe3yJIbTaTOB OCBOCHHUSI MPOTPAaMMBI  JUCHUIUIMHBEI  TPeOOBAaHUSAM K
pe3yJibTaTaM OCBOCHHUs OCHOBHOMU oOpa3zoBatenbHOl mporpamMmbl @I'OC cpeanero obiero
oOpa3oBaHus, CHOPMHUPOBAHHOCTH OOIIMX KOMIETEHIMNA TpeboBanusM DenepanbHOro
rOCyJapCTBEHHOTO  00pa3oBaTEeNbHOTO  CTaHAapTa  CpeaHero  MpoeCCHOHAIBHOTO
oOpazoBanusi mno creuuanbHoctd 19.02.11 TexHojoruss MNPOAYKTOB TNHTAHUA U3
PaCTUTENBHOTO ChIpbs, paboueil mporpamMmbl yueOHoU aucuuinabl OY J[.06 Maremaruka.

['maBHOM 3a/1aueil MPOMEXKYTOUHON aTTECTAMKN O0y4YarOIUXCs ABIIAETCS POBEPKa U
OLICHKa ypOBHS OCBOCHHMsSI OOYyYarOIMMHUCS HPEIMETHBIX pPE3yJbTaTOB OCBOEHUS
nporpammsl, c(OPMHPOBAHHOCTH OOLIMX KoMmIeTeHUuN ydeOHo mucummanasl OV 1.06
Maremaruxka.

IIpenmeTHbIe pe3ybTaThl:

1) yMeHHe omepHpoBaTh MOHSATHIMH: ONPEIEIICHUE, aKCHOMa, TeOpeMa, CIIE/ICTBUE,
CBOMCTBO, MpHU3HAK, JIOKA3aTEJIbCTBO, PABHOCWIBHBIE  (OPMYIMPOBKH;  yMEHHE
dopmynarpoBaTh 0OpaTHOE U HPOTHBOIOJIOXKHOE YTBEpXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEpPBI,  HCIIOJIB30BaTh  METOJ  MAaTeMaTHMYeCKOW WMHAYKLIHUH; IPOBOJIUTH
JI0Ka3aTeJbHbIE PACCyKIECHUS IPU PEUICHUH 3a/1a4, OLEHUBATh JIOTHUECKYIO NTPaBUIBHOCTh
pacCyXICHUN;

2) yMEHHE ONEepHpPOBATh TMOHATHSIMH: MHOXECTBO, IMOJMHOMKECTBO, ONEpAIMH HaJ
MHO’KE€CTBAMHM; YMEHHUE MCMOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT Ajsi ONUCaHUs
peaNbHbIX MPOIIECCOB U SIBJICHUN U MPU PEUICHUH 337a4, B TOM YHUCIIEe U3 APYTUX Y4eOHBIX
NPEIMETOB;

3) yMeHHe OoneprpoBaTh MOHATHAMU: Ipad, CBsI3HBIN rpad, nepeBo, muki, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U ONMHCHIBATh Tpadbl pa3IMIHBIMU CIIOCOOAMHU; HCIIOIB30BaTh
rpadsl Ipy peLIeHNH 3a/1a4;

4) ymeHue CBOOOJHO ONEPHPOBATH MOHSATHSIMH: COYETAHHUE, MEPECTAHOBKA, YUCIIO
COYETaHul, YHNCIO0 MEePEecTaHOBOK; OMHOM HbIOTOHA; yMeHHe MpUMEHSITh KOMOWHATOPHBIE
(baxThl U pacCy X ACHUs IJIs PELICHU 3a1a4;

5) yMeHHe oneprpoBaTh MOHATUSIMU: HATYpPaTbHOE YUCIIO, [EJI0e YUCIIO, OCTATOK IO
MOJIYJIIO, PAMOHAJIBHOE YHCII0, UPPALIHMOHAIIBHOE YHMCIIO, MHOYKECTBA HATYpPajIbHbIX, LIEIBIX,
palMOHAIbHBIX, JEMCTBUTEIBHBIX YHUCEN; YMEHHE MCIIOIb30BaTh; MPU3HAKH JAEIUMOCTH,
HaUMEHBIIUM OOIIMK JeNuTeNnb U HauMeHbllee olulee KpaTHoe, anroput™M EBkiuaa npu
pEIIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IWYHbIMU MO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHUS;

6) yMeHHE CBOOOJHO ONEPUPOBATH MOHATHSIMH: CTCICHb C IIETBIM TIOKa3aTelieM,
KOpEHb HATypaJIbHOM CTENEeHHU, CTENeHb C pallMOHAJbHBIM IIOKA3aTeJeM, CTENEeHb C
JIeMCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeseM, JIOrapupM dYHcia, CUHYC, KOCHHYC U
TaHI'€HC MTPOU3BOJIBHOTO YHCIIA;

7) yMeHHE OIepUpOBATh MOHATHIMHU: TOXKIECTBO, TOXKICCTBEHHOE MpeoOpa3oBaHue,

ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHUN U HEPABEHCTB, PABHOCUIILHOCTh YPAaBHEHHUH,
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HEPaBEHCTB M CHUCTEM, pAalMOHAIbHBIC, WppAlMOHAIbHBIC, MOKAa3aTEeIbHBIC, CTEICHHBIC,
JorapupMUIEcKre, TPUTOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBI, yMEHHE
pelaTh ypaBHEHHUS, HEPABEHCTBA U CHUCTEMbI C IOMOIIbIO PA3IMYHBIX MPUEMOB; peIIaTh
ypaBHEHMsI, HEPAaBEHCTBA M CUCTEMBI C TapaMeTpOM; MPUMEHITh YpaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI JUISl PELICHUs] MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3 Pa3InyHbIX 00JacTell HayKH
Y pPEAIbHOU KU3HU;

8) ymeHue CBOOOJHO OIEPUPOBATh MOHATHAMU: rpaduk QyHKIMU, OOpaTHas
byHKuMs, KoMno3uuus GyHKUUN, TUHEeHas QyHKIMs, KBagpaTHuHas GyHKIUS, CTEIIEHHAs
GyHKIMA C  TETbIM  TI0Ka3aTrejleM, TPUTOHOMETpHYeCKHMe (QYHKIMH, OOpaTHEIC
TPUTOHOMETPUYCCKHE (YHKIWHU, MOKa3aTeNbHAs W Jjorapupmudeckas (QyHKIUHM;, yMEHHE
cTpouTh Tpaduku (GYHKIMHA, BBHINONHATH NpeoOpa3zoBaHus rpadukoB (QyHKIUI;, yMeHHe
UCTIONIB30BaTh rpauK QYHKIHMHA A U3YYEeHHUS MPOLECCOB M 3aBUCUMOCTEN MPH PEIICHUN
3a7ad W3 JpYyTUX Y4eOHBIX MPEIMETOB W M3 PEaJbHOW KHU3HHU; BBIpaXarbh (HopMmyrnaMu
3aBUCUMOCTH MEXIy BEITMYMHAMH; YMEHHE CBOOOJHO ONEPUPOBATH MOHATHUSMU: YETHOCTD
(GyHKIMHU, NEPUOAUIHOCTh (PYHKIIUHU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIUH,
IKCTPEMYM (YHKLMHU, HauOojblllee U HaMMEHbLIee 3HAYEHUs (YHKIMU Ha IPOMEKYTKE;
yYMEHHE MPOBOJAMTH UCCIEOBaHUE (PYHKIMHU; YMEHHE MCIOJIb30BATh CBOMCTBA U IpaUKU
(GyHKUMI Ui pellleHus] YpaBHEHMM, HEpaBEHCTB U 3ajlad C MapaMeTrpamu; u300pakaTh Ha
KOOPAMHATHOM INTIOCKOCTH MHOXKECTBA PELICHUIN YPABHEHNI, HEPABEHCTB U UX CHCTEM;

9) ymeHme CcBOOOJHO  ONEPHPOBATH  MOHATHSIMH:  IOCJIEIOBATEIHEHOCTD,
apupMeTHUeCKass TPOTPECCHs, TEOMETpUYecKas MPOrpeccusi, OSCKOHEYHO YOBIBaroIIas
reoMeTpruvecKas MPOrpeccusi; YMEHHE 3aJaBaTh IOCIEIOBATEIBHOCTH, B TOM YHCIE C
MOMOIIIBIO PEKYPPEHTHBIX (POPMYT;

10) ymeHuwe omnepupoBaTh MOHITHAMHU: HENPEPHIBHOCTh (YHKIIMH, ACHMIITOTHI
rpadpuka (yHKIUH, TepBas W BTOpas MPOU3BOAHAS (PYHKLIMH, TEOMETPUUYECKHHA U
¢u3nUecKkuii CMBICT TPOU3BOIHON, MEepBOOOpa3Has, ONpPEICNCHHBIA HHTErpai, yMEHHE
HAXOJUTh AaCUMNTOTHI rpaduka (yHKIUH; yYMEHHE BBIYHCIATH IPOU3ZBOIAHBIE CYMMBI,
NPOMU3BEACHUS, YaCTHOIO M KOMIIO3MLMHU (PyHKLMH, HAaXOAUTh ypaBHEHUE KacaTeIbHOM K
rpa¢uKky GyHKIMU; YMEHHE UCIIOJIb30BaTh MPOU3BOIHYIO AJIS UCCIIEOBaHUS (DYHKLUH, IS
HaXOXXJCHHUsS HAWIyYIero peleHuss B IMPUKIAAHBIX, B TOM YHCJIE COLMAIBHO-
HPKOHOMHYECKUX U (U3NYECKUX 3a7ayax, A OIpPENeIeHUs CKOPOCTH U YCKOpPEHHUS;
HAXOJUTh TUIOMAAN U OO0BEMBI (UTYp C TOMOIIBI0O WHTETpaja; MPUBOIUTH TMPUMEPHI
MaTeMaTHIECKOTO MOJICITMPOBAHUS C TIOMOIIBIO TH(PepeHITNaTbHBIX YPaBHEHUH;

11) ymeHue oOmnepupoBaTh TOHITHAMHU: KOMIUICKCHOE YHCIIO, COIPSIKCHHBIC
KOMIUIEKCHBIE YHCJIa, MOIYJdh W apryMEHT KOMIUIEKCHOTO 4YHucia, Qopma 3amucu
KOMIUIEKCHBIX 4HceN (reoMeTpudeckasi, TPUrOHOMeTpudecKkass U anredpanyeckas); yMeTh
HNPOU3BOJIUTH apU(METHUECKHE AEUCTBUS C KOMIUIEKCHBIMU YHCIaMH; IIPUBOIUTH PUMEPHI
UCIIOJIb30BAHUSI KOMIUIEKCHBIX YHCEIT;

12) ymenue CcBOOOJHO ONEPUPOBATH MOHITHIMH: CpelHEee apudMeTHIecKoe,
MearuaHa, HawOoJbIllee W HaWMEHBIIEEe 3HAYCHUS, pa3Max, JAUCIEPCHs, CTaHIapPTHOE
OTKJIOHCHHE ISl ONMHCAHMS YHCIOBBIX TAHHBIX; YMEHHE HCCIEJI0BAaTh CTATUCTHUECKUE
JAHHBIC, B TOM YHUCIIe C TIPUMEHEHHEM TrpadUYecKruX METOJOB M JJIEKTPOHHBIX CPE/CTB;
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rpadu4ecKu UCCIeI0BaTh COBMECTHBIE HAOMIOACHHS C TIOMOIIBIO JUATPAMM PACCEHBAHUS U
JIMHENHOM PETPECCUN;

13) yMmeHue HaxOIUTh BEPOSITHOCTH COOBITUH C HCIIOJIb30BAHUEM TpapHueCKuX
METOJIOB; TMPUMEHATh JUId peuieHus 3amad  (GOpMyJbl  CIOXKEHHS U yYMHOXEHHS
BEpOSTHOCTEH, (GOpMyly MOJHONH BeposiTHOCTH, (hopmyny bepHyin, KOMOMHATOpPHBIC
dakTel U GOpPMYIIBI; OIEHUBATH BEPOSITHOCTU PEATBHBIX COOBITHUN; YMEHHE OIEepHUPOBATH
NOHATUSIMHU: CIIy4aiiHas BEJIMYMHA, PACIpE/IeJICHHE BEPOSTHOCTEH, MaTeMaTHIecKoe
OXXKHJaHWE, JUCIEPCHs] W CTaHAAPTHOE OTKJIOHCHHE CIy4YyalHOW BEIMYUHBI, (YHKIUU
pacmpeneseHUss H  IUIOTHOCTH  PaBHOMEPHOTO, TIOKAa3aTeNbHOTO W HOPMAaJbHOTO
pacrmpeiesIeHHif; yMEHHE UCTIONh30BaTh CBOMCTBA N3YUYCHHBIX PACIIPEICIICHUH IS pelICHUS
3aa4, 3HAKOMCTBO C TIOHATHSIMHU: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
WCCJICIOBAaHUH; yMEHHE NPHUBOJUTH TMPUMEPHI TPOSBICHHS 3aKOHA OOJIBIIUX YHCET B
MIPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

14) ymenuwe cBOOOTHO OINEPUPOBATH MOHATHSAMH: TOYKA, NpPsSMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, TUIOCKUWA YroJ, ABYTPaHHBIA Yroj, TPEXIPaHHBIM Yro,
nepeceKaronuecsi, mnapajulelibHble M CKpENIMBAIOUIUECs TMpsMble, MapajljieIbHOCTh U
NEPIECHIUKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEH, Yroi MEXAY MPSIMBIMH, YTOJI MKy MPSMOI
U TUJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSMM; YMEHHE HCIOJB30BaTh NMPU PEIICHUU 3a/1ay
U3yYCHHBIE (PAKTHI M TEOPEMBI IUIAHUMETPHUH, YMCHHE OIICHHBATH pa3Mepbl OOHEKTOB B
OKpYJ)KalollleM MHpE; YMEHHE OIEepPUPOBATh TOHATHSAMH: MHOTOTPAHHUK, CCUCHHUE
MHOTOTPaHHUKA, TIPABWJIBHBIH MHOTOTPAHHUK, TIPU3Ma, TUpaMuaa, (GUrypa u MmoBEPXHOCTh
BpaleHusi, MWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHHS KOHyca W
[WIMH]Ipa, TapaJuleNIbHbIe OCH WM OCHOBAaHMIO, CEYCHHE IIapa, TUIOCKOCTbh, Kacaromascs
chepbl, MWIMHIPA, KOHYCa, yMEHHE CTPOUTh CEYEHHWE MHOTOTPAaHHUKA, H300paxaTh
MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM YHCJIE C TIOMOIIBHIO
DIIGKTPOHHBIX ~ CPEJCTB; YMEHHWE TPHUMEHSITh CBOMCTBA TEOMETPHUYECKUX  (QUryp,
CaMOCTOSITEIILHO (POPMYITUPOBATH OMPEACIICHUSI H3YyYaeMBbIX (PUTYp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBaX W MpPHU3HAKAX T'€OMETpHUUecKUX (uryp, oOOCHOBBIBATH WIIM OINPOBEpPraTh UX;
yMEHHE TMPOBOAMUTH KiIACCUPUKALUIO (GUTYp MO pazIWdYHbIM TpPU3HAKAM, BBINOIHATH
HEOOXOIUMbIE TOTIOJTHUTENIbHBIE TOCTPOCHHUS;

15) ymenue cBOOOIHO ONEPHUPOBATH MOHATHIAMHE: IUIOIIAAL GUTYPHI, 00beM (QUTYDHI,
BEJIMYMHA YTJla, PACCTOSHHE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXIy MPSMBIMHU,
pacCTOSTHHE MEXY IUIOCKOCTSIMU, IUIOMAAb Chepsl, IUIOMAaas MOBEPXHOCTH MMHUPAMUJIbL,
NPHU3MBI, KOHYCa, MIIHHIPA, 00beM Ky0a, TPSIMOYTOJLHOTO Mapaljie/IeIuIe/a, MHPaMHUIb,
NpHU3MBI, IWIMHIPA, KOHycCa, IIapa, YMEHHE HAaXOJWTh OTHOIICHHUE OOBEMOB IMOJOOHBIX
buryp;

16) ymenue CcBOOOTHO OIEPHUPOBATH TOHATHUSAMHU: JIBIKCHHE, TapajlIeIbHBIN
MEPEHOC, CUMMETPHsl Ha TIUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHuE
no1o6ust, mogoOHbIe (HUTYpPHI; YMEHHE PACclO3HABATh paBHBIC U MOJIOOHBIE (UTYPHI, B TOM
quciae B TPHUPOJE, WCKYCCTBE, ApXUTEKType; YMEHHE HCIOJIb30BaTh T€OMETPHUECKUE
OTHOIICHHMSI, HAXOJIUTh TE€OMETPUUCCKHE BEIMYMHBI (UIMHA, yroJ, IJIOMaas, 00beM) Ipu
pEIICHUH 33/1a4 U3 APYTUX YUCOHBIX MPEIMETOB U U3 peabHON KU3HU;
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17) ymeHume CBOOOJHO ONEPHPOBATH IOHATUSMHU: MPSIMOYTOJIBHAS —CHUCTEMa
KOOpJUHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB,
OpOM3BEACHUE BEKTOpa Ha YHCIO, pasJIoKEHHE BEKTopa Mo 0a3ucy, CKalsIpHOE
IIPOM3BENICHHE, BEKTOPHOE IIPOU3BEACHUE, YTOJI MEXKIY BEKTOPAMHU; YMEHHUE UCIOIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOA Ul PELIECHUS T€OMETPUYECKUX 3aJad U 3a7a4d APYTUX
y4eOHBIX TIPEMETOB; OMNEPUPOBATH MOHATHUSAMU: MaTpuia 2x2 U 3X3, OmpenenuTeNb
MaTpHUILIbl, TEOMETPUUYECKUNA CMBICIT OTIPECIIUTENS;

18) ymeHHe MOJICMPOBATh PEabHBIC CUTYAIlMH HA SI3bIKE MAaTEMATHUKH; COCTABIISIThH
BBIPQ)KEHUS, YPAaBHEHHUS, HEPABEHCTBA U HUX CUCTEMbI IO YCIOBHUIO 3a/layH, MCCIIEIOBaTh
MOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAaHUEM ammapara aiaredpbl, HHTEPIPETUPOBATH
NOJyYEHHBII Pe3yJbTaT; CTPOUTh MAaTEMATUUYECKUE MOJAEIU C IMOMOIIBI0 T€OMETPHUECKHUX
NOHATUM W BEJIMYMUH, pEUIaTh CBS3aHHBIE C HUMHU IPAKTUYECKUE 33a7auM; COCTaBIISITh
BEPOSTHOCTHYIO MOJI€JIb W MHTEPIPETHPOBATh IOJYYEHHBIM pe3ysbTar; pelaTh
NPUKJIAJHBIE 3aJaud CPEJICTBAMU MAaTEMaTUYECKOTO aHalli3a, B TOM YHCJIE COLUAIBHO-
HKOHOMHYECKOT0 U (PU3HUECKOro XapakTepa;

19) ymeHue BBIOMpATH MOIXOMSIIMI METOA IS PEUICHHUS 3aladyi; NOHHMMaHHE
3HAYMMOCTH MaTE€MaTHKHU B U3yYEHHUH NPUPOIHBIX U OOIECTBEHHBIX MPOLIECCOB U SBJICHU;
YMEHHUE paclo3HaBaTh NPOSBICHUE 3aKOHOB MATEMATHKU B MUCKYCCTBE, YMEHHE ITPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUIM POCCUKUCKON U MUPOBOW MaTEMaTUYECKON HAYKH.

1.2. ®opma NpoMeKyTOYHOH aTTeCTAMU
e KOHTPOJIBHOM paboThI (1 ceMecTp); Dx3amen (2 cemectp).
@®oH  OLEHOYHBIX  CPEACTB  COJACPIKUT  KOHTPOJIBHO-OICHOYHBIE  CPEJCTBA,
HEOOXOAUMBIX JUIsl IPOBEACHHSI TEKYIIEr0 KOHTPOJIS U HK3aMEHa.

1.3. Cucrema oueHUBAHHS Pe3yJbTATOB BbINOJHEHUS 3aJaHU

OneHnBaHuE pe3yJIbTATOB BBIOJHEHHS 3aJaHUN TMPOMEXKYTOUYHOW aTTeCcTaluu
00y4aromnXCsl OCYIIECTBIIIETCS HA OCHOBE CIIEAYIONIUX MMPUHITUTIOB:

JIOCTOBEPHOCTH OIIEHKH — OIICHWBACTCS YpPOBEHb CGHOPMUPOBAHHOCTH 3HAHUM,
YMEHHUM, TPaKTHUYECKOrO0 OMbITa, OOMUX W NPOPECCUOHATBHBIX  KOMIICTCHIIUH,
MIPOJCMOHCTPUPOBAHHBIX 00YYAIOIIMMHCS B XOJIC BHITOJTHCHHS 3aaHUS;

aJICKBaTHOCTH OIICHKM — OIICHKA BBIMOJHCHUS 3aJaHui JIOJDKHA TPOBOJMTHCS B
OTHOIICHHHM TEX KOMIICTCHIIUH, KOTOPhIE HEOOXOAMMBI s 3(PPEKTUBHOTO BBITOJTHCHUS
3aIaHus;

HAJICKHOCTH OIEHKM — CHCTEMa OIICHWBAHUS BBHITIOJHCHUS 3aJlaHud  JOJDKHA
007aaTh BBICOKOH CTEMEHBIO YCTOWYMBOCTH TIPU HEOJHOKPATHBIX OIICHKaX YPOBHS
chOPMUPOBAHHOCTH  3HAHWKM,  yMCHHH,  TNPAKTHYECKOrO0  ONBITa, OOMUX U
podeCcCHOHANBHBIX KOMIICTEHITUI 00yJaroNuXxcs;

KOMIUIEKCHOCTH OIICHKM — CHCTEMa OIICHHWBAHMS BBHITIOJHEHHS 3aJaHUN JOJIKHA
MO3BOJISITH MHTETPATHBHO OICHMBATh o0OmMe W mNpodeccCHOHabHBIE KOMIICTCHIINHU
oOy4Jarouuxcs;



O00BEKTUBHOCTH OLIEHKU — OLICHKA BBIIIOJIHEHNUS KOHKYPCHBIX 3aJaHUM JO0JKHA OBITh
HE3aBHUCUMOW OT OCOOEHHOCTEW MNPO(PECCUOHATBHON OpPHEHTALMH WU MPEINOYTEHUN
npernojiaBaTesieil, OCyIECTBISIOMNUX KOHTPOJIb WIN aTTECTALHIO.

[Tpu BBINOJHEHUH MPOLEAYP OLEHKHU 3aJaHUM UCIIOIB3YIOTCS CIEAYIOINE OCHOBHBIE
METO/IbL:

METO/]] pacyeTa MepBUYHbIX 0AJUIOB,;

METO/J] pacueTa CBOJHbIX OaJlIOB;

Pe3ynbTaTsl BBIMOJIHEHUS 3aJaHUIl OLEHUBAIOTCSI B COOTBETCTBUU C pa3pabOTaHHBIMU
KpUTEPUSIMH OLIEHKH.
Hcnonb3yeTcs nsaTy OanbHas IIKaa JJisl OLICHUBAHUS Pe3yIbTaTOB 00yUeHUS:
[TepeBox msATHM OanmbHON MIKANBI y4yeTa pE3yJbTAaTOB B ISITH OAlbHYIO OLIEHOYHYIO

KAy
Kosm4yecTBo 0a/1710B, HaOpaHHBIX 3a
BBINOJIHEHNHE TEOPETUYECKOT0 U
Onenka .
NPaKTHYeCKOro 3aJaHus, CPeTHUI 021 o
HTOraM aTTecTAluu

OreHKa 5 «OTIMIHO» 4,6-5

OreHka 4 «XopoIIoy» 3,6-4,5
OreHka 3 «yJIOBJICTBOPUTEIIHHOY 3-35
O1nieHKa 2 «HEyAOBJIETBOPUTEIIHLHOY <29




2. Pe3yabTaThl 0CBOEHHS TMCUHUILIHHBI, MOJIeKAlIe TPOBepKe
O0BbeKThI OLleHUBAHMS S

1) yMeHue omepupoBaTh MOHATUSMU: ONpeEAeCHHE, aKCHoMa, TEOpeMa, CIICICTBUE,
CBOMCTBO, TpHU3HAK, JIOKA3aTE€IbCTBO, PABHOCUJIIbHBIE  (DOPMYIUPOBKH;  YMEHHE
dbopMynupoBaTh 0OpaTHOE W MPOTHUBOIOJIOKHOE YTBEPKICHUE, MPHUBOIUTH NMPUMEPHI H
KOHTPIIPUMEpPBI,  UCMOJb30BaTh METOJ| MaTeMaTWUYecKOW MHAYKUUH,; HPOBOAUTH
JI0Ka3aTeNbHBIC PACCYKICHUS MPH PEUICHUH 3ajad, OICHUBATH JIOTHYECKYIO MPABHILHOCTh
paccyXJICHHH;

2) yMEHHE ONEepUpPOBATh MOHATHSIMH: MHOXECTBO, MOJMHOXECTBO, OMEpaluy Haj
MHOYKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUTsl ONHCaHUs
peanbHBIX MPOIECCOB U SBJICHUHN U MPHU PEIICHUH 3a/1a4, B TOM YHCJIE U3 APYTUX yUEOHBIX
PEIMETOB;

3) yMeHHe onepupoBaTh NOHATHAMU: Tpad, CBsI3HBIN rpad, nepeBo, muki, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMHCHIBATH Tpadbl pa3IMIHBIMUA CIOCOOAMM; HCIIOJIB30BaTh
rpadpbl pu peleHnu 3a1ay;

4) ymeHHe CBOOOJHO OIEPHPOBATH MOHATHSIMH: COYCTAHHUE, MEPECTAHOBKA, YHCIIO
COUYETaHMM, YMCIIO MEPEeCTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSATh KOMOMHATOpPHBIC
(bakThl ¥ pacCy>KIeHUs JJIsl PellleHus 3a/1ay;

5) yMeHHUe OnepupoBaTh MOHATUSMU: HATYPAITBHOE YHUCIIO, [IEJI0C YHCIIO0, OCTATOK I10
MOJTyJTIO, palliOHATBHOE YHCII0, HPPAIMOHATEHOE YHCIIO0, MHOKECTBA HATYPAJIBHBIX, IEIbIX,
palMOHATBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HWCIOJIb30BaTh, MPU3HAKH JEIMMOCTH,
HaUMEHBIINM OOIIMK JeNuTeNb U HauMeHbllee olulee KpaTHoe, anroput™M EBknuaa npu
peLIeHNH 3a/1a4; 3HAKOMCTBO € PAa3IUYHBIMH MO3ULIUOHHBIMHA CUCTEMAaMH CUHUCIICHHUS;

6) ymeHune cBOOOIHO ONEPHUPOBATH MOHATUSIMH: CTEIEHb C IENBIM IOKa3aTeleM,
KOpPEHb HATypajJbHOW CTENEeHH, CTENEeHb C pAIMOHAIBHBIM TOKa3aTelieM, CTENEeHb C
JICMCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeNeM, JIOrapupM dYHcia, CUHYC, KOCHHYC U
TAHTE€HC MPOU3BOIBHOTO YHCIA;

7) yMeHHE OINepUpOBaTh MOHATHIMHU: TOXIACCTBO, TOXKICCTBEHHOE MPeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHHUI U HEPABEHCTB, PABHOCHIILHOCTh YPAaBHEHHUH,
HEPABEHCTB M CHCTEM, pallMOHAJIbHBIE, HUPpPAIMOHAJIbHBIC, IOKa3aTeNbHbIE, CTEIEHHBIE,
jJorapu@MuuecKre, TPUTOHOMETPUUYECKUE YpaBHEHUs, HEpaBEHCTBA U CHUCTEMbI; YMEHHE
pemaTh ypaBHEHHUS, HEPABEHCTBA W CHUCTEMBI C MOMOIIBIO PA3IMYHBIX MPHUEMOB; peIIaTh
ypaBHEHHsI, HEPAaBEHCTBA M CUCTEMBI C TApaMeTPOM; MMPUMEHITh ypaBHEHUS, HEPABEHCTBA,
UX CHCTEMBI TSl PEIICHUS] MaTeMaTHIECKUX 3a7a4 | 3a7ad U3 Pa3IuIHBIX 00JacTeil HAyKH
Y peajbHOU KU3HU;

8) ymeHme CBOOOIHO OIEPUPOBATH MOHATHAMHU: rpaduk (YyHKIUH, OOpaTHas
dbyskus, komrno3unus GyHKIUN, TUHeHas QyHKIMs, KBaapaTHuHas (yHKIUS, CTeIIeHHAsS
byHKIMS ¢ [enbIM  TIoKa3aTeneM, TPUrOHOMETpuYeckue (yHKIUH, OOpaTHBIC
TPUTOHOMETpUYECKUEe (PYHKIMH, TMOKa3aTelnbHas W Jorapupmuueckas (QyHKIUU; YMEHHE
CTpouTh rpaduku (YHKIMA, BBIIOJHATH NpeoOpa3oBaHusl rpadukoB (yHKUIUH; yMEHHE
UCTIONB30BaTh rpaduKu QYHKIMH JJIS U3YYCHUS MPOIECCOB M 3aBUCUMOCTEH MPH PEIICHUN
3a7ad W3 JPYyTruX Y4eOHBIX MPEIMETOB W M3 peajbHOW KH3HH; BBIpaxaTh (hopmyrnaMu
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3aBHCHUMOCTH MEXJ1y BEJIMYMHAMH; YMEHUE CBOOOJHO ONEPHUPOBATH MOHATUSAMU: YETHOCTH
(GYHKIUM, TEPUOJUYHOCTD (PYHKIIMH, OTPaHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTh (DYHKIIUH,
IKCTPEMYM (PYHKLIMHU, HauOOJIblllee U HaMMEHblIee 3HAYCHUs (YHKIMU Ha HPOMEKYTKE;
yYMEHHE MPOBOJMUTH UCCIEOBaHUE (PYHKIMHU; YMEHHE MCII0JIb30BaTh CBOMCTBA U Ipaduku
GyHKUMN Ui pellieHus] ypaBHEHHM, HEpaBeHCTB U 3ajlad C MapaMeTrpamu; u300pakaTh Ha
KOOPJMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUN yPaBHEHU, HEPABEHCTB U UX CUCTEM;

9) ymeHue  CBOOOJHO  ONEPUPOBATH  MOHATHSIMH:  TOCJIEJI0BATEILHOCTD,
apudmeTnyeckas Tmporpeccusi, reoMeTpudeckas IMporpeccus, OECKOHEUHO YyObIBaromias
reoMeTpuyuecKkas Mporpeccusi; yMeHHe 3a/1aBaTh IOCJIEIOBATENbHOCTH, B TOM 4YHCIE C
MOMOMUIBIO PEKYPPEHTHBIX (POPMYIT;

10) ymeHue omnepupoBaTh MOHITHAMHU: HENPEPHIBHOCTh (DYHKIMH, aCHUMIITOTHI
rpadpuka (QyHKIMH, TepBass W BTOpas MPOU3BOAHAS (PYHKLIMH, TE€OMETPUYECKHHA U
¢u3nUecKkuii CMBICT TPOUW3BOIHOW, MEpBOOOpa3Has, ONpPEACNCHHBI HHTErpajl, yMEHHUE
HaXOAWTh AaCUMITOTHl rpaduka (YHKIHUU; YMEHHE BBIUUCIATH IPOU3BOAHBIE CYMMBI,
NPOU3BEACHUS, YaCTHOIO M KOMITO3UMIMHU (DyHKLMI, HAXOAUTh ypaBHEHHE KacaTeJIbHOM K
rpaduKky QyHKINU; YMEHHE UCIIOIb30BaTh MPOU3BOIHYIO AJIS UCCIIeJOBaHUS (DYHKLUH, IS
HaxXO0XJCHUS HAWIY4YIIEro peHIeHWs B MPUKIAJHBIX, B TOM YHCJIE COLHUAJIBHO-
HPKOHOMHUYECKUX U (U3NYECKUX 3aJayax, A ONpPEeAETCHUs CKOPOCTH U YCKOPEHUS;
HaXOAWTh IUIOMAAW U OOBeMbl (PUTYyp C IMOMOIIBIO HMHTErpaja; MPUBOJIUTH HPUMEPHI
MaTEeMaTUYECKOT0 MOJIETTMPOBAHUS C IOMOILBIO TH(PepeHINaTbHbIX YPAaBHEHUH;

11) ymeHue oOmnepupoBaTh TMOHITHAMHU: KOMIUICKCHOE YHCIIO, COIPSIKCHHBIC
KOMIUJIEKCHbIE 4YHClla, MOJYyJb W apryMeHT KOMIUIEKCHOTO uucia, Qopma 3amucu
KOMIUIEKCHBIX 4HceN (reoMeTpudecKasi, TPUrOHOMEeTpuYecKkass U anredpanyeckas); yMeTh
POU3BOJIUTH apru(METHUECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; IIPUBOIUTH PUMEPHI
UCIIOJIb30BAHNS KOMIUIEKCHBIX YHUCEIT;

12) ymeHue CBOOOJHO OINEPHPOBATH NOHATHUSAMH: CpelHEe apuPpMETHIECKOe,
MeauaHa, HauOoJblllee W HaWMEHBIIEe 3HAYCHUs, pa3Max, AUCIEpCHs, CTaHIAPTHOE
OTKJIOHEHHWE Il ONMCAaHMs YHUCIOBBIX JAHHBIX; YMEHHME HCCIEIOBAaThb CTATHUCTUYECKUE
JJaHHbIE, B TOM YHUCJI€ C MPUMEHEHHEM IpaUuyecKX METOJO0B M AJIEKTPOHHBIX CPENCTB;
rpauuecKy UCCIIE0BaTh COBMECTHbIE HAOIIOAEHUS C IOMOIIBIO IMarpaMM PacCeUBaHUs U
JIMHEMHOW PETPECCHU;

13) ymeHHME HAXOIHWTh BEPOSTHOCTH COOBITHH C HCIOJB30BAHUEM TIpadHuSCKUX
METO/IOB; MPUMEHATh i1 peueHus 3agad  (opMyJibl CIOXKEHHS U YMHOXEHHS
BEpOSITHOCTEH, (opMyIlly MONTHOM BeposTHOCTH, (Gopmyny bepHymm, xkoMOUHATOpPHBIE
GakTbl U (OpPMYJIbl; OLICHUBATh BEPOSITHOCTU PEATBHBIX COOBITUH; YMEHHE OIEepHUpOBATH
NOHATHAMU: ClIy4yailHass BEIWYMHA, pACIpeleIeHHe BEPOSATHOCTEN, MaTeMaTH4eCcKoe
OXKHUJIaHUe, IUCIEepPCUsl U CTaHJApTHOE OTKJIOHEHHME CIIydallHOM BEIMYUHBI, (QYHKLIUU
pacmpenesieHuss M IUIOTHOCTM  PAaBHOMEPHOrO, IIOKa3aTENbHOIO M HOPMAJIBHOTO
pacnpeaesIeHUii; yMEHUE UCIO0Ib30BaTh CBOMCTBA M3YUEHHBIX PAaCIPEIEICHUN ISl peLICHUS
3aJa4; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIMX YMCEN, METOJbl BbIOOPOUYHBIX
UCCIIEIOBAaHUM; yMEHHE NPUBOJUTH MPUMEPbl NPOSBIEHUS 3aKOHA OOJBIIMX 4YHCET B
MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;



14) ymeHue CBOOOJHO ONEPUPOBATH IMOHATUSAMH: TOYKA, MpsSMas, IUIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHWA YTOJ, ABYTPAaHHBIM YyIoJ, TPEXI'PAaHHBIA YIOJI,
HepeceKaroluecs, MapajulelibHble W CKPEIMBAIOLIUecs MpsMble, MapajUIeNbHOCTh U
NEePIEHAUKYISIPHOCTD MPSIMBIX U TJIOCKOCTEH, YroJ MEXly NMPSIMBIMHU, YTOJI MEX1y IPSMOit
U IUIOCKOCTBIO, YToJl MEXAY IUIOCKOCTSIMH; YMEHHME HCIIOJIb30BaTh IMPHU PELICHUU 3a/1ad
u3yyeHHbIe (PAKTHl U TEOPEMBl IUIAHUMETPUHU; YMEHHE OLIEHHBATh pa3Mepbl OObEKTOB B
OKpY)XaloIlleM MHUpPE; YMEHHE OIEepPUPOBaTh MOHATHUSMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOTPAaHHUKA, MPaBWIBHBII MHOTOTPAHHUK, IPU3Ma, THpamMuia, GUrypa u moBEpXHOCTh
BpalleHusl, MWIKHADP, KOHYC, map, cdepa, pa3sBepTKa MOBEPXHOCTH, CEUCHHS KOHyca H
WIMH]Ipa, TapajulelibHble OCH WM OCHOBAaHMIO, CEYeHHE IIapa, INIOCKOCTh, Kacarolascs
ceprl, HWIMHApPA, KOHYyCa; YMEHHE CTPOMTh CEYEHHE MHOTOTpaHHHKA, H300pa’kaTh
MHOTOTPAaHHUKH, (PUTYPHI U IOBEPXHOCTH BPAILIEHHS, UX CEUYCHUS, B TOM YHCJIE C TIOMOIIBIO
ANMEKTPOHHBIX  CPEACTB; YyMEHHE NPHUMEHATHh CBOWCTBA TE€OMETPUYECKHX  (HTYP,
CaMOCTOATEIBHO (POPMYITUPOBATH ONPEAEICHUS H3Yy4aeMbIX (PUTYp, BBIBUTaTh THIIOTE3HI O
CBOWMCTBaX W IPHU3HAKAX T'€OMETPUYECKHX (GUryp, OOOCHOBBIBATH WM ONPOBEPraTh UX;
YMEHHE NPOBOJAUTH KiaccH(UKalMio (GUIyp IO pa3In4HbIM IpPHU3HAKAM, BBIIOIHSITH
HE00XO0/IMMBbIE JIONIOJIHUTENIbHbIE TOCTPOCHUS;

15) ymenue cBOOOIHO ONEPHUPOBATH MOHATHIAMHE: IUIOIIAAL GUTYPHI, 00beM (QUTYDHI,
BEIMYMHA YTJa, PACCTOSHHWE OT TOYKH JIO IUIOCKOCTH, PACCTOSHHE MEXITy MPSIMBIMHU,
paccTosiHie MEXIy TUTOCKOCTSMH, IUIOManb cepsl, Mmiomanp MOBEPXHOCTH MHUPAMHUIBL,
NPU3MEI, KOHyCa, MWINHAPA, 00BeM Ky0a, MpSMOYTOIBHOTO MapauIesieune1a, MTUpaMuIbl,
NpU3MBI, WIMHIpPA, KOHyCa, IIapa; YMEHHE HAaXOJWUTh OTHOIICHHE OOBEMOB MOJOOHBIX
uryp;

16) ymeHue CBOOOJHO ONEPUPOBATH TOHATHAMHU: JBWKEHHE, ITapauICIIbHBIN
NEepeHOC, CUMMETpPUS Ha IUIOCKOCTH M B TPOCTPAHCTBE, IOBOPOT, NPEoOpa3oOBaHUE
noo0us, mogoOHbIe (PUTyphl; yMEHHE PAaclo3HaBaTh paBHbIE U MOJ00HBIE (UTYPHI, B TOM
quciae B MPHUPOJE, HCKYCCTBE, apXUTEKType; YMEHHE HCIOJIb30BaTh T€OMETPHUYECKUE
OTHOILIEHUs], HaXOAUTh I'€OMETPUYECKUE BEIUYMHBI ([UIMHA, YIoJl, IUIOLalb, 00beM) NpHU
peLleHNH 3a/1a4 U3 JPyTuX y4eOHBIX MPEIMETOB U U3 PEeabHOU KU3HH;

17) ymeHue CcBOOOJHO ONEPUPOBATH MOHATHAMHU: NPSMOYTOJNbHAS —CHCTEMa
KOOpAMHAT, BEKTOp, KOOPJIMHATBl TOYKH, KOOPAMHATBl BEKTOpa, CyMMa BEKTOpOB,
NPOM3BE/ICHHE BEKTOpa HA YHUCJIO, pa3JIoKEHHWE BEKTOopa MO 0a3ucy, CKalspHOE
IIPOU3BE/ICHNE, BEKTOPHOE MIPOU3BEACHHE, YTOJI MEXKIY BEKTOpPAMU; YMEHUE HCMOIb30BaTh
BEKTOPHBIA ¥ KOOPAMHATHBIA METO ISl PEIICHUS] T€OMETPHYECKHX 3a/1a4 U 3314 JPyTUX
y4eOHBIX MPEIMETOB; OMNEPUPOBATh MOHATUSAMU: MaTpuua 2x2 u 3x3, ompenenurTesnb
MaTpUIbl, TEOMETPUUECKUN CMBICII OTIPEACTUTEIS;

18) ymenne MomenupoBaTh peadbHbIC CUTYallMH Ha S3bIKE MAaTEeMAaTUKH; COCTABISThH
BBIPQ)KCHUS, YPaBHEHMS, HEPABEHCTBA U UX CUCTEMbI IO YCJIOBHIO 33Ja4H, HCCIEI0BATh
NOCTPOEHHbIE MOJEIM C UCIOJb30BAaHMEM ammapaTta aiareOpbl, WHTEPHPETUPOBATH
MOJYYCHHBIN PE3yIbTaT; CTPOUTh MAaTEMATHYECKHUE MOJEIH C TIOMOIIBIO T€OMETPUICCKHIX
NOHSATUH W BEJMYWH, pEIIaTh CBS3aHHBIE C HUMH TNPAKTUYECKHE 3aJaud; COCTABISTH
BEPOSTHOCTHYIO MOJETh ¥ HWHTEPIPETUPOBATH TOJNYUYSHHBIH pe3yibTaT; pemnarh
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NPUKJIAJHBIE 3aJa4d CPEICTBAMU MAaTEMaTHYECKOrO aHajlu3a, B TOM YHCJIE COLHUAIBHO-
PKOHOMMYECKOTO U (PU3UYECKOT0 XapaKTepa;

19) ymeHume BBIOMpATh MOAXOJANIMA METON I PEIICHUS 3aJadd; MOHUMaHUE
3HaYUMOCTHU MAaT€MAaTUKHU B U3YYCHHUH MPUPOTHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBICHUM;
yMEHHE pacro3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH
IIPUMEPBl MAaTEMAaTHUYECKUX OTKPBITHUM POCCUWCKOM M MHUPOBOM MATEMATHUYECKOW HAYKHU.
Meton mnpoBegeHMs] ATTeCTAUMHU: BbBIIOJHEHHWE SK3aMEHAI[MOHHOIO KOMILUIEKCHOTO
3aJlaHusl.

3ananmue:

1.0TBETUTH HAa BOIPOCHI.

2. Pemuts 3agaun.

dopma aTTeCcTAIMU: BHIIIOJHEHHE KOMIUIEKCHOTO 3aaHMUs.

3aganue:

1.Teopetnueckoe: OTBETUTH Ha JBa BOINPOCA, PU BBINOJIHEHUHU 3a/1aHUS
oOyuaronuicss MOKET B MMCbMEHHOM (hopMe COCTaBUTH ILJIaH OTBETA Ha BOIPOC;

2. [IpakTryeckoe: BBIMOJIHEHNE IBYX MPAKTUYECKUX 3aJaHU.

Yci10BUS BHITIOJIHEHUS 32/1aHUS:

1) 3aganue BHINONTHSETCS B KabuHeTe « MaremaTukay;

2) oOydaromuecs: OTBEUAIOT Ha JIBA TCOPETHUYCCKHIX BOIIPOCA;

3) mpakTUYEeCKOE 3aJaHNe BBIMOJIHACTCS MUChbMEHHO Ha OyMaKHOM HOCHUTEIIE.

4) BpeMsi, OTBOJMMOE Ha BBIMOJIHEHUE 3a7aHus - 270 MUHYT, B TOM YHCIIC:

5) nuchbMeHHBIN OTBET Ha BOnpockl — 240 muH: (15 MUH Ha MOATOTOBKY, 225 MUH Ha
co0ece10BaHME)

6) perenue 3a1aun — 30 MUH.

7) MakcUMaIIbHBIN 0aJUT 32 3aJlaHke — 5 0AJUIOB, B TOM YHUCIIE:

OTBET Ha BOMPOCH! — 2 Gaa,

BBITIOJTHEHUE MUCHhMEHHOTO 3a/I1aHus — 3 OaJa.

3. KOHTpPOJIbHO-OLIEHOYHbIE  MATePHAJIBI ISl  TEKYIero  KOHTPOJA W
NMPOMEKYTOUHOM aTTeCTANNU
3.1 3agaHus A8 TeKylero KOHTPOJIsi

1. K kakomy M3 JaHHBIX IPOMEKYTKY NPUHALJIEKUT YHUCIIO0
A.[0,1;0,2]

B. [0,2; 0,3]
B. [0,3; 0,4]
T.[04;0,5]
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2. Pemure ypaBuenue: x> —x —20=0

Bnuwume omeem (5, -4)

3. Haiigute 3HaueHne BhIPAKEeHUA !

Bnuwume omeem (182,5)
{1 —3x< 16
4. Pemnte cucremy ypasuennii: * 6 +2X < 6
Bnuwume omeem ([-5;0])

5. Pemure 3amavy: CHOPTHMBHBIA Mara3uH HPOBOAUT aKuum: «JIr00oi
ceutep no meHe 600 pyosei. Ilpu mokynke A1ByX CBUTEPOB — CKHMJIKA Ha
BTOpPOH 60%». CroyIbKO py0dJiell mMpUAETC 3aIJIATHUTH 32 MOKYNKY JABYX

CBUTEpPOB?
Bnuwume omeem (840)
6. Pemiure 3amauy: /[eBaruxkiaaccauku Ilersi, Kars, Bans, Jama u

Harama Opocwin xpeduii, koOMy HauyuHATHL Urpy. Haiiiure BepoATHOCTD
TOI'0, YTO UI'PY J0JIKHA HAYATH [1€BOYKA.

Bnuwume omeem (0,6)
1. Boerumciaure:
Bnuwume omeem (-8)
8. Boruuciaure:
Bnuwume omeem (1)
9. Peminte ypaBHeHUs:
Bnuwume omeem (1)

10. PemmnTe ypaBHeHHE:
Bnuwume omsem (-1)

11. PemmnTe HepaBeHCTBA:
Bnuwume omeem (0,0,5)

12. Ilpsimas a napaJuie/ibHA IJIOCKOCTH O, 2 MPAMAS C JIEKHUT B IJIOCKOCTH 0.
Omnpenennre, MOTyT JIM IPSIMbIE A U C:
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A. ObITH Mapa/VIeJIbHBIMHU
b. nepecekatbcs

B. ObITh CKpeIMBAIINMHUCS

13.11110cKOCTH 0. MPOXOAMT Yepe3 cepearHbI 00KOBBIX cTOPOH AB n CJ1
Tpaneuun ABCJI —toukn M u N. Haiigute BC, ecoiu Al =10 cm, MN =8cm.

Bnuwume omeem (6)

14. IlnockocThb, napasieabHas npsamoii AB Tpeyroasanka ABC, nepecexaer
cropony AC B Touke M, cropony BC B Touke N. Haiiiure otpe3ok MN, eciiu
AB =25 cm, AM : MC =2:3.

Bnuwume omeem (15)

15. I3 TOYKHM K IJIOCKOCTH MPOBeEIeHbI ABe HAKJIOHHbIe. HaliguTe NJMHBI
HAKJIOHHBIX, €CJIM 0JHA 00JIbIIIe IPYIoM B 2 pa3a, a COOTBETCTBYKIIHME UM
NMPOoeKIUN PaBHbI 1cM 1 7 cm.

Bnuwume omeem (4us)

16. HaiiTi 3HaYeHUs BbIPAKEHH I
Bnuwume omeem (17,5)

17. CkoIbKO pa3IMYHbIX TPEX3HAYHBIX YHCEJ MOKHO 3aIIUCATH C MOMOIIBIO
uudp 0,1,2 u 3, npu ycaoBuu, 4T0 HUPPHI MOTYT NOBTOPATHCA?

Bnuwume omeem (24)

18. CkoabKMMH €cIIOCOOAMH MOKHO COCTABUTH OYKeT U3 TPEX LBETKOB, BbIOMpast
IBeThI U3 AeBATH UMeIuxcs?

Bnuwwme omeem (84)

19. Aanb1 Tpu Touxku A(0; 15 -1), B(1; -1; 2), C(3;1:;0). Haiigure kocunyc yriaa C
TpeyrojisHuka ABC.

Bnuwume omeem (1/2730)
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20. YnpocTuTe BbIpazkeHHne:

Bnuwume omseem (-tg x)

21. Pemiure HepaBeHCTBA:

Bnuwume omsem ((3,0))

22. Peminte HepaBeHCTBA:
Bnuwume omsem ( (o, -11], (0; 2,5])

23. Ha koJIb1IeBOH 10pOre PacioJiosKeHbl YeTbipe 0eH30K0JI0HKu: A, B, C u D.
Paccrosinue mesxkny A u B - 50 kv, mexkay A u C - 40 km, mexkny C u D - 25 km,
Mexay D u A - 35 kv (Bce paccToOsHUS U3MEPHIOTCS BAO0Jb KOJIbLEBOM 10pOru B
KpaT4yaiimyo cropony). Haiure paccrosinue mexay B u C.

Bnuwume omeem (5)

24. Pemiure cucreMy ypaBHEHUH:
Bnuwume omsem ((2;5))

25. B mara3zuse oJe:x/abl 00bSIBJICHA AKIMA: €CJIH NMOKYyNaTeJ b Npuodperaer
ToBap Ha cymmy cBbiiie 10 000 py0., oH moJry4yaeT CKHAKY Ha CJIeAYy Oy 0
nokynky B pasmepe 10%. Eciiu noxkynare/b y4acTByeT B aKIIMH, OH TepsieT
NpaBo BO3BpaTUTHL ToBap B MarasuH. [lokynaress b. Xouetr npuodpectu Kyp Ky
nenoi 9300 pyo., pyoamky uenoii 1800 py06. u nepuarku uenoii 1200 py6. B
KAaKoOM cJydae b. 3am1aTuT 3a NOKynKy MeHbIIIe BCero:

1) b. KynuT Bce TpH TOBapa cpasy.

2) b. KynuT cHayaJjia KypTKY U py0aliKy, a IOTOM IEPYATKH CO CKHIKOM.

3) b. Kynurt cHayaJja KypTKY U IePYaTKH, a IOTOM pPyOalIKy €O CKMAKOM.

B oTrBer 3anuuuTe, CKOJIBbKO py0Jiel 3am1aTuT b. 3a MOKYNIKy B 3TOM ciiy4ae.

Bnuwume omeem (12120)

26. Ha nuarpamme nokasaHa cpeHeMecsiuHasi TeMiepatypa Bo3ayxa B CaHkT-
IerepOypre 3a kaxabiid Mecsinl 1999 roaa. Ilo ropu3oHTaNn yKa3pIBalOTCS
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Mecsilbl, 10 BEPTUKAJM - TeMIepaTypa B rpaaycax leabcus. Onpenenure mo
AHArpaMMe, CKOJbKO ObLJI0 MecsAIeB ¢ OTPULIATEIbHOM CPeJHeMeCTIHOoI
TeMIIepaTypoH.

Bnuwume omeem (5)

27. JI1o0a BKJIIOYAET TeJaeBU30P. TejleBU30p BKIIOYAETCH HA CJIYYAHHOM
KkaHaJsie. B 310 Bpemsi 10 mecTH KaHAJaM U3 COPOKA BOCbMH IOKA3bIBAIOT
NOKYMeHTaJbHbIe puiabMbl. HaiiiuTe BeposAiTHOCTH TOT0, 4TO JI100a monaaer Ha
KaHaJl, r7e J0KyMeHTaJIbHbIe (PMJIbMbI HE HAYT.

Bnuwume omsem (0,875)

28. Cama npuriaacuJ IleTio B rocTu, cka3as, 4To *KUBET B CeIbMOM NOAbe3/1€ B
kBaptupe Ne 462, a yrax ckasatb 3a0bL1. [logoiias k nomy, Ilerst oOHapyxuI,
4TO A0M ceMuITakHbI. Ha kakoMm 3Taxke :xuBer Cama? (Ha xaxaom sTaske

YK CJIO KBAPTHP OJJMHAKOBO, HOMEPA KBAPTUP B IOMe HAYNHAIOTCS € eJMHHUIBL.)

Bnuwume omeem (5)

29. HaiiguTe KOpeHb YPABHEHUS:

Bnuwume omeem (8)

30. BoruncjimTe HHTErpaJi:
Bnuwume omeem (24)

31. B npsiMoM napaJuiesienuinene CTOpOHbI OCHOBaHMSA 3CM M S €M, a 0HA U3
auaronasied ocnopanus 4 cM. Haiiaure 00/1b1IyI0 1UATOHAJID
napaJulesenuiena, 3Hasi, YT0 MEeHbIIAs IMAarOHAJIb 00pa3yeT ¢ IJI0CKOCTBIO
ocHoBanus yroJ 60°.
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Bnuwwme omseem (10)

32. Haiigure HauOoJb1ICe M HAMMEHbIIee 3HaYeHue PyHKI UM HA OTpe3Ke:

Bnuwume omeem (-80u5)

33. HaiiquTe 3HaYeHNE BbIPAKEHUS:

Bnuwume omsem (-1,25)

34. HaiiguTe 3HaYeHNE BbIPAKEHUSI:
Bnuwume omeem (9530)

35. HaJior Ha noxoanl coctaBisieT 13% ot 3apadoTHoii miatel. [Hoce
yaepxkaHuda HaJjora Ha 1oxoabl Mapusi KoncrantuaoBHa nosyumiaa 10 005
pyoJieii. Ckosibko py0Jieil cocTaBiisieT 3apadoTHas miiata Mapun
KoHCTaHTHHOBHBI?

Bnuwume omsem (11500)

36. CTpouTe/iv OropaskKMBaT MeCTO /IS IPOBeAeHUs padoT 3a00pom. 3adop
umeet popMy NpAMOYroJibHUKa co cropoHaMu 18 M u 16 m. Ilpuyem
He00X0IMMO OCTABUTH NMPOeMbI B 3a00pe 115 npoe3na mamuH. [Ipoe3gos
yeTbipe, Kaxabii mupuHoi 2 m. Haiigure o0uyro njmny 3abopa?

Bnuwume omsem (60)

37. HaiiiuTe TOUKY MUHUMYMA (PyHKIIUM:

Bnuwume omsem (-2)

38. Pemiure HepaBeHCTBO:
Bnuwume omeem ((-0,4,5))

39. Tpu pedpa npssMOYIro0JIbHOTO MapaJljiesienuIela, BbIXOASIIMNE U3 OAHOM
BEpPUIMHBI, paBHBI 4, 6, 9. HalinnTe pedpo paBHOBEJIMKOI0 eMy Ky0a.

Bnuwume omsem (6)
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40. B cpennem u3 3000 cagoBbIX HACOCOB, MOCTYNUBIIMX B MPOAAKY, 8
noarekarT. Haliinre BepOSITHOCTH TOr0, YTO OAUH CJIYYalHO BHIOPAHHBIH IS

KOHTPOJIA HACOC HE MOATEKACT.

Bnuwume omsem (0,997)

© oo N O wNRE

el e o e
© o N ok wDdEO

20.

3.2 3agaHus I IPOMEKYTOUYHOM aTTeCTAUMHU

| cemecTp (KOHTpOJILHAS padoTa)

IlepeyeHb TeopeTHYECKHX BOIPOCOB
Llenpie 1 panroHaIbHBIE YUCIIA.
JlelicTBUTEIIBHBIC YHCIA.
[TpubnmxeHHbIE BEIYUCICHUS.
KomruiekcHele uncna.
Kopau u crenenu.
KopHu HaTypanbHOM CTENEHU U3 YUCIIA U UX CBOMCTBA.
Crenenu ¢ pallMOHAJIBHBIMY NIOKA3aTEsIMU, UX CBOMCTBA.
Crenenu ¢ 1eHCTBUTEIbHBIMY ITOKA3aTENSIMH, UX CBOKCTBA.
Jlorapugm uucna. OCHOBHOE JIOrapuPMHUECKOE TOXKIECTBO.
Jlorapudmpsl. CBolicTBa jJorapudmoB.
Jlorapugm. [lecaTuuHbIE U HATYpaJIbHBIE JIOTAPU (PMBI.
Jlorapudgm. Onpenenenue. [lpaBuna aeiicTBuii ¢ morapudmamu.
Jlorapugm. OcHoBHbIe nOHATHUSA. [lepexon K HOBOMY OCHOBAHHIO.
[IpeobpazoBanue anredOpanyecKux BoIpaAKEHUN.
[IpeobpazoBaHue palMOHATBHBIX U UPPALMOHATIBHBIX BBIPAKESHHH.
[Ipeobpa3oBaHye CTENEHHBIX U TOKA3aTENbHBIX BHIPAYKEHHI.
[IpeobpazoBanue moka3aTeNbHBIX U JOrapu(PMUIECKIX BBIPAKECHUMN.
Pannannas mepa yria. BpamarensHoe IBUKEHUE.
CuHyC, KOCHHYC, TAHT€HC ¥ KOTAHI€HC YHCIIA.
3HaK¥, YMCIOBBIE 3HAYEHUS W CBOWCTBA  YETHOCTH, HEUYETHOCTH

TPUTOHOMETPUUECKUX (PYHKIIHIA.

21.  Tpuronomerpuueckue GyHKIUU YUCIOBOTO ApPryMEHTA.

22.  OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKIECTBA.

23.  DopmyIbl PUBEICHUS.

24.  DopMyITBI CIOKCHHUS.

25.  CuHyc 1 KOCHHYC ABOWHOTO yriia. @opMysIbl MOJTOBHHHOTO YTJIa.

26.  IIpeoOpa3oBaHue CyMMBbI TPUTOHOMETPUUECKUX (PYHKIUN B IPOU3BEACHHUE.

27. IlpeoOpazoBaHue MPOU3BEICHUS TPUTOHOMETPUIECKUX (DYHKIIHI B CyMMY.

28.  IIpeoOpazoBaHus MPOCTEHIINUX TPUTOHOMETPUUECKUX BBIPAKECHUH.

29. BeipakeHne TpUTOHOMETpUYECKHX (DYHKIMH Yepe3 TaHTeHC TOJOBUHHOTO
apryMeHTa.

30.  ApKcHHYC, apKKOCHUHYC, apKTaHT€HC YHCIa.

31. Ilpocreiiiine TPUrOHOMETPUUECKHUE YPABHEHUS.
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32.  Ilpocreiimye TPUTOHOMETPUIECKHE HEPABEHCTBA.

33.  @ynkuun. OcHoBHBIE MOHATH. O0NACTE ONPENeNIeHNS U MHOXKECTBO 3HAUCHUH.

34.  @Oysknuu. I'paduk GyHKIIHM.

35. O@ysknuu. Iloctpoenme rpadukoB  GyHKOHMH, 3aJaHHBIX  Pa3TAIHBIMHU
crioco6amMu.

36.  ®ynknuu. CBoicTBa (QyHKIINU.

37. @yskumun.  MOHOTOHHOCTh,  YE€THOCTh,  HEYETHOCTb, OTPAaHUYCHHOCTH,
NePUOTNIHOCTb.

38.  ®ynxuuu. [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HAMOOJIbIlIeE U HAUMEHbIIIEE
3HAYEHUS, TOUYKH dKcTpemyMa. [ paduueckas mHTEpIpeTaIys.

39. Cnoxnas ¢yHKuus (KOMIo3uiwsi). ApupMeTHUECKHe Onepauud  Haj
(GYHKIUSIMU.

40.  @ynkuwuu. [TonsiTHE 0 HENMPEPHIBHOCTH (PYHKLIUU.

41. Ooparsapie ¢yHkmuu. OOMacTh OmpeneneHuss W 001acTh 3HAYCHWH OOpaTHOU
GyHKIHH.

42.  OOparnbie pynknuu. CoiicTBa. ['paduk oOpaTHOM QyHKIINM.

43.  Jlorapupmuueckas (QpyHKIHS, €e CBONCTBA U rpad UK.

44,  JlorapupMuuecKre ypaBHEHUS U HEPABEHCTBA.

45.  Tloka3zaTtenbHast pyHKIMS, €€ CBOMCTBA U IpauK.

46. Iloxa3aTenpHbIC YpaBHEHHS U HEPABEHCTBA.

47. CreneHHast pyHKIMs, €€ CBOWCTBA U Tpad UK.

48. YpaBHEHUs U HEPABEHCTBA CTENIEHHON (QYHKIUU.

49. O6nacTh ompeiecHUs U MHOXKECTBO 3HAYCHHMH (YHKIMH y= SINX, € CBOWCTBA W
rpaduxk.

50. OOnacte ompeneneHUs] U MHOXKECTBO 3HAUEHUH (YHKIMU y= COSX, e€ CBOICTBA M
rpadux.

51. OOnacte ompeneneHus WU MHOXKECTBO 3HAUCHUMH (QyHKIMU Y= tgX, e€ cBOWCTBa H
rpaduk.

52. OO6nacTh omnpejereH!us] 1 MHOKECTBO 3HAaUeHUW (yHKIHMH y= CtgX, e€ CBOMCTBA U
rpaduk.

53. IlpeobpazoBanus rpadukoB GyHkIuH. CUMMETpHsI OTHOCUTEIBHO OCEi KOOpIMHAT.

54. IlpeoOpazoBanus rpadukos GyHkuuil. [lapannensHslii nepeHoc.

95. IlpeobpazoBanust rTpadukoB (yHkuuid. CuMMeETpUs OTHOCUTEIBHO Hayaia
KOOpAMHAT.

56. IlpeobpazoBanus rpadukoB GyHKIHH. CHUMMETpHS OTHOCHTEIHHO MPSIMON y=X.

57. IlpeoOpazoBanust rpadukoB GyHKIMA. PacTskeHue W ckathue BIOJIb OCEH
KOOpJIUHAT.

58. YpaBuenus. PaBHOCHIBHOCTH ypaBHEHUIA,

59. VpaBuenusi. OCHOBHBIE PUEMBI X PEILICHUSI.

60. CucremMbl ypaBHEHUN. PaBHOCUIIBHOCTB CHCTEM ypaBHEHUII.

61. Cucrems! ypaBHeHu. OCHOBHBIC TIPUEMBI UX PEILICHUSI.

62. HepaBenctBa. OCHOBHbIE IPUEMBI UX PEILICHUSI.
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63. HepaBencrBa. PaBHOCHIBHOCTD HEPAaBEHCTB.

64. Vcnonb3oBanne CBOWCTB W TpaduKOB (GYHKIMNA TMPH PEIICHHH YypaBHEHHH U
HEpPaBEHCTB.

65. MeToa MHTEPBAJIOB.

66. M300paxkeHre Ha KOOPAMHATHOW IJIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHHH C
JIBYMS [IEPEMEHHBIMU U UX CUCTEM.

67. N300paxeHne Ha KOOPAUHATHOW IJIOCKOCTH MHOXECTBA PELIEHUN HEPaBEHCTB C
JIBYMS IEPEMEHHBIMU U HIX CHCTEM.

Ilepeyensb 3axa4
Pa3BurHe MOHATHSA O YHCJIE

1. Brrancinrs:
(1+)°
2. Haiitn MOys1b M apryMEHT KOMIUIEKCHOI'O YuCIa
z=-5i
3. JlaHpI ynca:
z,=2+5i
z,=1-i

Haiimure: “1 *2

4. aHbI YHCIIA:
fy=NE-

zy =~[2++f3

Haiinure: ©1~ %2

5. [TpencraBbTe KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUECKOW M MOKA3aTEIIbHOM
dopmax: “ =1-i:f3

6. ['panniia abCoIOTHON MOTPEMIHOCTH MPUOIMKEHHOro 3HaueHus: 386 uucia x
paBHa 0,5. YKaXuTe rpaHUIlbl, B KOTOPBIX 3aKIOYEHO YUCIO X.

1. Jlaner npubmmkerHble 3HaueHus uncna x=2/3: a=0,6; 8=0,66; c¢=0,67. Kakoe

U3 ATUX TPEX MPUOTVHKSHUN SBIISICTCS JTyqIITAM ?
8 aHbI YMCIIa;

I
Zz=\!§+\{§i

Haiiure: “2

9. Haiitn MOZyJ1b M apryMeHT KOMIUJIEKCHOT'O YHCTa
z=-2

10. Janbl yucna:

z,=2+5i

z,=1-i
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z+z,

Haiinure:
11. Beruucnurs:
1+1
1—1
12, [IpenacTaBbTe KOMIUIEKCHOE YHCJIO B TPUTOHOMETPUYECKON W MOKa3aTeIbHON
dbopmax:
z=2i
13. B pesynbrare m3aMepeHUil NOay4YWId, 4TO JUIMHA KapaHjaama paBHa 18 cwm, a
JUTMHA KOMHATHI paBHa 820 cM. UTO MOKHO CKa3aTh O KQ4eCTBE ITUX JIBYX U3MEPEHUI?
14, Haiitu oTHOCUTEIBHYIO TIOTPEITHOCTh YKCa 6,8, ecnu 00e U(pPHl €ro BEpHbI
B CTPOTOM CMBICJIE.
15. Brluucnnre OTHOCUTENBHYIO MOTPEIIHOCTD yncia n=3,14, cuurtas n~3,1416
16. BeimonuauTe aevicteue (2+3i)(3—1).
17. Haiiti MOy ¥ apTyMEHT KOMIUIEKCHOTO yucia z = —1 — i.
Z
18. Jlamsi KomToiekcHbie wucna 21~ 121 22 =78 Hasry gacraoe 22
19. JlaHpI ynca:
z,=2+5i

z,=1-i o Z,—Z
2 Haiinure: ©! ~%
20. IIpencraBpTe KOMIUIEKCHOE YKMCIIO B TPUTOHOMETPUYECKON U MOKa3aTEIbHOU

dbopmax: £ =—3

KopHu, crenenu u jiorapupmsl

1. Berunciaure |095|092|093|092512
2°.11°

23

2. Brraucaure
3. Bermcrure L log 7+loq 32- 1 log 28
) 2 g 4 g 4 2 g 4

4. Bpruuciaure |0g312 —% |ogs32 +% |0936

4 3
5. Brruuciaure ﬂ

25
1544—2\/5
55+2J§ .33+2\/§
(g-..'i—z _224/3- )_35—:5

3
(?22 _ 492—1) LT3

6. Brmauciaure

7. Brerauciure
8. Brruuciaure
9:.21*

9. Brruuciaure -
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10. BHeCHTE MHOXKUTEIND 1101 3HAK KOPHS 2a°0?Y/3ab ,ecmu X >0y >0.
11. Beruucnuth —2 - :‘IIE

12. Beraucnuth logg 12 + log, 3.

13. HaliT 3Hau€HNE BBIPAKEHUS

—0,75 -1 _i_ i _E
81075 + ()5 — (2)

14. Beranciuts ( log, 1024) 198

1
3
15. Pa30KuTh Ha MHOXKUTEH & — 32
In128

16. Boruuciurs 14

1
X—12x2 +36

1

17. Cokpatuth Apo0b X2 -6

5
3/3.62

4

18. Haiitu 3HaueHuE BBIpa)KeHUS VY 6-3°
s[1 [1

19. Beraucouty |— |=

y 274/ 16

4 _ 3 2
20. Berancute: © = 272732

21. YTIpOCTUTH BBIPAKEHHUE:
3/27-54.16
OCHOBBI TPUTOHOMETPHH

5T
o Sln— o
1. Hawitu 31aK uncia 3 . OtBer 06OCHyHTe.

N

Haiitu 3Hak uncina Ctg28( . Otset obocHyiite.

5T
o Co0s— o
Haiinure 31ak uncia 6 . OtrBer O6OCHyI/ITe.

Jokaxwure, yrto LG & —Sin*a =1g*a - Sina

Bremancnouts sin 75° +sinl15°

Vcronb3sys opMyIIbI CIOKEHHS BhYAcIuT SN 79

N 0k~ w

JlokaxxuTe ToxaecTBO sin(a + ) —sin(a — ) =2cosasin B

V2

(x )
8. JIOKaXXuTe TOKAECTBO Sin [Z + aj == (sina+cosa)

9. VYmpocTture BeIpaKeHUE Sin(x+%)-cos(x—%)—cos(x+%j-sin[x—%)

10. Beluucnurh sin 2w, cos2a,tg2a, ecnm sing=3/5, o € G, n:)
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11. JIoka3aTh TOXAECTBO
sin(a + 8) + sin{a — )
sin(e + §) — sin(a — )

=tgactgfS

12. TIpeoGpa3oBaTh B CyMMy cosi—’: -Cosilﬂ

13. Haiinu 3HaueHHUs OCTAJIbHBIX TPHTOHOMETPHUUECKUX (yHKIMH, eciH tgo=—5/12;
/2<0<m

14. BrruucauTe sin 2a,cos 2, tg2a, eCnH COS @ =

ol | =

\ a’E{E;rr}

15. Bpruucauts: Sin (o + B), ecau sina =3/5; [1/2 <a <II, cosp =-5/13; MM<P<
311/2

16. Bpruucauts: Sin (o — P), ecnu cosa = - 4/5; 1 <a <3I1/2, sinp =-24/25; 3I1/2<B<
211

17. Haiigure sin(a +), ecnn sino = %, cosp = - E V= [E ;] u BE[m; 2x].

. 1 .
18. BrrumcauTe sin 2a,cos 2a,tg2a, ecnu cosa = -5 @ E(=;m)

3
19. BermcanuTe sin:—r, cas:—r, tg :—f, eCJIH Sin o = —E, o e (rr; TT)
48sin16°c0s16°cos 32°

20. Bpruucaure C0S 26°
32sin21°cos21°cos42°

21. Berumnciure sin96°
22. Jlokaxxute TOXKIeCTBO tg o =

1-coslx

ginZm

o5

1 .
= = ——5in 2a.
tg-——ctg- %

23. JloKaxuTe TOXKJIECTBO

24. WU3sBecTHO, uTO tg = = -2 . Boiuncnure sin a; cosa; tg a; ctga;
25. IIpencraBbTe B BUJE IIPOM3BEIECHUS
T

0 0. in™® in. I —
a) cos 78" — cos 427, 6)3"15 + Sin; B)tg 12 +etg 12°

sin{m+ B4+ sin(a—B)
sinla+8)—sinla—F)

26. JloKaxuTe TOXKJIECTBO: = tguo - ctgf.

27. TlpeoGpa3oBaTh pa3HOCTh COS(2Xx+ y) — cos(4X — y) B IPOU3BECHUE.
28. Beramennts 2 arcsin(- %) + arcctg(-1)+ arccos(%).

29. Brrancnre 2arcety (-—)+2 arcsin(-1)+ arcsing.

30. Ynpocture BeipaxkeHue: a) cos(arcsin x), rae x€ [—1; 11;0) sin(arctg X).

31. Hcnounb3ys rpaguuecKyro WIITOCTPALUIO, ONIPEIEIINTE 3HAK PA3HOCTH:

a) arcsin> —arcsin 1; 6) arccos = —arcos 1;
B) arctg 1-arctg 4; r) arctg 3-arctg 1,5.
32. Haiinure 3Ha4eHUE BHIPAKECHMUS:

a) arccos (cos”); 6) arcsin (sin%);
B) arctg (tg 1); r) arcctg (ctgl);
1) COS (al‘ccas%); e) sin (a’.r‘c sin %);
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x) tg (arctg 1); 3) ctg (arcctg 1).
33. Haiinnure 3HaY€HUE BBIPAXKECHHUS:

. . V3 3 2 AT
a)sin (arcsm\% — arccas\%); 0) cos (arccns\% + arcsm%),

B) cos (arctg 1 + arcctgl); r) tg (arcsinzj + arctg JS).
34. Bpruucnure:

a) arcsin - 6) arccos(— ﬂ)
B) arctg (-1); r) arctg v'3;

) arcos 0; e) arcsin 1,

x) arctg “’3—3 3) arctg 0.

DyYyHKUNH, UX CBOMCTBA U rpauKu

1. [TocTpouts rpaduk GyHKIHH
y=x3
2. [TocTpouts rpaduk GyHKIHH

1
y=x 4+1

_ 3x
3. Jana ¢pyHkus x+2 | Haiitu 3Hauenus QyHKIUM B TOUKaXx -1, %, 10
— 2 _
4, Haiii obmacTh onpenenenus bymkmn ¥ = 0(x —6x+10)
y= X +x-5

5. HccnenoBatek QyHKIHIO X=2  Ha 4eTHOCTh U HEYETHOCTD.
6. HccnenoBaTh Ha YETHOCTh U HEYETHOCTh (PYHKIIMIO

| 4
f(x) = sinxcosx

o
(o7

7. [ocTpouts rpaduk GyHKIHM Y = COS + 3/
1

8. [Toctpouts rpaguk GpyHKIHU Y = 2 cos x

9. [TocTpouts rpaduk GyHKIHHA y = [COS X|

10. [TocTpouts rpaduk GyHKIHHA y = SiN

11. [Toctpouth rpaduk GyHkImU y = Sin 2x

12. [Toctpoutk rpaduk GyHkIMN y = 2SiN X

13. [Toctpoutk rpaduk GyHkmmu y = sin (-x)

14, [Toctpouts rpaguk GyHKIUU y =tg X + 2

15. [Toctpouts rpadguk pyHKIMU y = tg 2X
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16. [MocTpouts rpaduk GyHKIHN y = tg (-X).

(7
y:sm[——x)
17. [Toctpouts rpaduk QyHKINH 4 U HaUTH €€ MPOMEKYTKH
yOBIBaHMUS.
18. C mnomompto rpaduka (YyHKUMH BBISICHUTH, CKOJBKO KOpHEH HMeer

sin(%— xj =¥/x

ypaBHEHHE
19. Jlokazate, uto QyHKIES Y = tg4x nepuoauyeckas ¢ HaUMEHbBIINM
z
T="
MOJIOKUTEIBHBIM ITEPHOJIOM 4y maiinure ee 061acTh ONpeIEIECHHUS.
20. BolisscHUTS, sBaseTcs au GpyHkuus Y=3Sin?x+C0S2X ueTHOM U HeueTHOH, U
HaWTU MHOECTBO €€ 3HAYCHUU.
X
y= 2c03(———j+1
21. [TocTpouts rpadpux GyHKIMN 2 8 .
22. Hoctpouts rpadux dynxmum Y = COS2X  y  maiitn ee IPOMEKYTKHU
BO3PaCTaHUS
23. C mnomompo Tpaduka (YHKIUH BBISICHUTH, CKOJBKO KOpPHEH wHMeeT
3
— 2
ypaBHeHHe C0S2X =X ?
2
y=ctg—=x
24, Jokaszarb, 4Yto (yHKIUSA 3 nepuomuyeckas C HaMMEHBLIUM
3
T=2
MOJIOKUTEITBHBIM IIEPUOIOM 2y HaiiauTe ee 00MACTH ONpe/IETEHHs.
25. BhISICHUTB, sBhseTcs mu  QyHKmES Y=Y~ 3SINX—2COSX  weryoif wim
HEYETHOM, U HAUTHU MHOXKECTBO €€ 3HAUCHMU.
1.
y=—sin| 2x—-— |-1
26. [Toctpouts rpaduk GyHKIMH 2 8
. . Vs 27
217. Haiinute 3Hauenne pyHKuum Y = 2sin| X 3 +2, npuX= Y
. . 7 T
28. Haiinute 3HaueHne GyHKIUM Y = —Sln(x - Zj npu X = >

ypaBHeHHﬂ H HEPABCHCTBa

Pewnte ypasHenne €os(X+%)=1
Pemmue ypasuenue 3tg (3x+2)=—/3

Pemute ypaBHenue 1-tg°x = 2tgx

Pewmmre ypasuenune €0s(1-x)=12

o & wnp e

Pemmte ypasuenue(log, x)* + 2log, x — 24 =0
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10.
11.

12.
13.

14.

15.
16.

17.

18.

19.

20.
21.

22.

23.

24,
25.
26.

217.
28.
29.
30.
31.

32.

33.
34.

Pemure ypaBHenue 5 —6-5+5=0
Pemre HepaBeHCTBO |0g ) 5(2 -bx)<-2

Pemnre ypaBHenue 2 +2% =24

1,*
(—) —x+3
Perure ypaBHeHne rpahuyecku 2

Pemmre ypasnenue 3 +3" =108

Pemmure ypasuenue 9*°+3.21+7.0" =68

Pemmre ypasnenue 5 =5"+4
Pemnre ypaBHeHue 2sin’ X —5c0s X +1=0
xz+z 1,73

= (E)

Pemiure ypaBHeHHE logsx =log.x +2

1
Pemirte HEPaBEHCTBO (E)

Pemnre Hepasenctso 0,25° < 22
Pemure ypaBHeHue |Og ix + 3|()g X=4=0

1
4°

y2?

Pemute HepaBeHCTBO
2

Pemre ypaBHeHue |Og X+ 4|0g X=3
3 3

Pemmre HEpaBEHCTBO O,:|_5X72 0,01

Pemuts ypaBHenue: V3x +9 =3

XZ
3+7x 1
Pemmure HepaBeHCTBO 9 ((j

4
Perure ypaBHenue 27-3°* -3 =2
3 3X-7 7 TX-3
Pewvre ypaBHeHue (?) - (5}

Pewmre nepasenctso 1094(3 — 4x) = —1
Pemnte HepaBeHCTBO |Ogle(0, 6+2x) >-0,25

Pemmte ypasuenue log,(x* — 3x — 5) = log, (7 — 2x)

Pemnre HepaBeHCTBO |Og . 8(3— 5x)>0

Pemnre HepaBeHCTBO |0g0’25(x -+ |0g 0’ZS(X +1)) |0g 0’253

. 1
Pemnte HepaBEHCTBO SINX< -

1
PemuTs HEpaBEHCTBO COSX = — =

Pemute ypaBHenue 1-tg°x = 2tgx

Perure ypaBHeHne 2sin® X = CoSs 2X
Pemure ypaBHeHne COS4X-COS2X = COSSX-COS X
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35. Pemmure ypaBHeHHe 3sin® X —7sin X-€0s X +2c0s” X =0
36. Pemute ypaBHeHHE 4Sin® X—2sinX-cosx =1

37. Peumnte ypasHenue 3SIM7X + 4C0S7X = 4
38. Pemuth ypaBHeHHE 5% % = 25

39. Pewmnre Hepasenctso |og (x+8)-log, (x-3)2l0g,3x

40. Pemmre ypasrenue (092X —4l0g;x +3 =0

41. Pemnre HepaBeHCTBO log, (x2 + 2x) <1
42. Peunte Hepaserctso log, (x+5)<0

43. Pemmre HepaBeHCTBO log, (—x2 —8X) <-2

44. Pemute ypaBHEHUE |Ogix — |0glx =12

45. Pemnre ypaBHEHUE |Ogix—4|0g2x+3: 0

46. Pemyte HEPABEHCTBO 9* (™

47. Pemure HEPABEHCTBO logp(4 —3x)= -3

Il cemecTp (3x3amMeH)

IlepedyeHns TeopeTHYECKHX BONIPOCOB
CriocoObl 3a1aHHsI U CBOMCTBA YUCIIOBBIX MOCIE0BATEILHOCTEH.
CyMMupoBaHUe MOCeI0BaTeIbHOCTEH.
[TonsiTHE O MPOM3BOIHOM (PYHKIIMH, €€ TEOMETPUUECKHUI CMBICI.
[TonsiTe 0 Mpon3BOIHON QYHKIMH, €€ (PU3UUECKUI CMBICI.
VYpaBHEeHHE KacaTeabHON U HOpMaH K rpaduKy QyHKIHH.
[Ipou3BoIHbIE CYMMBI, pa3HOCTH, IPOU3BEAEHUS, YACTHOTO.

No Ok owdE

[Tpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

8. IlpuMeneHune npon3BOJHON K MCCIEAOBAHUIO (QYHKIIMA U TOCTPOSHHIO TPAPHUKOB.

9. Ilpumeps! HCNONB30BaHUS IPOU3BOAHOM Ul HAXO0XKIEHUS HAWIY4IIero pelieHus B
NPUKJIAJHBIX 3a/a4ax.

10.Bropas mnpousBoaHas, €€ IeoMeTpudeckuil cMmbicia. HaxokaeHue CKOpoOCTH Juls
npoiiecca, 3aJaHHOro (GopMyJIoi U rpaduKoM.

11. Bropas mnpousBoaHas, ee ¢uznyeckuil cmbicia. HaxokneHue yCKOpeHus Ui
mpoiiecca, 3aJaHHoro (Gopmyoi u rpaduKkoMm.

12. IlepBooOpa3nas u unTerpain. CBoicTBa.

13. TaGnuira mepBoOOPa3HBIX.

14. OnpeneneHHbIi UHTErpaj, OCHOBHBIE CBOWCTBA M €r0 IN€OMETPUUYECKUN CMBICI.
®opmyna Herorona-JleliOnuia.

15. [IpumeHeHre  ONpPENENIEHHOIO  MHTErpaja A HAXOXKJIEHUS  IUIOIIAJH
KPUBOJIMHENHOW TpaIeIUH.

16. OcHoBHBIE MOHATUSI KOMOMHaTOpUKU. PazMemenus. Coueranus. [lepectaHOBKH.
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17. 3amaum Ha MoJICYET YUCIa pa3MeIleHUH, IePecTaHOBOK, coueTaHui. Perenue 3amgau
Ha nepedop BapHaAHTOB.

18. ®opmyna 6uHoma HeroTona. CBolicTBa OMHOMHHANBHBIX KOY()()UIIMEHTOB.

19. Tpeyronsuuk [lackans.

20. CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHNE U YMHOXKEHUE BEPOSITHOCTEH.

21. TlpencraBieHue JaHHBIX (TAONHIIBI, AUATPAMMBI, Tpa(UKN)

22. B3zauMHOe pacroioKeHHEe JIByX MPSIMbIX B IPOCTPAHCTBE.

23. TlapamienbHOCTh MPSAMO U MIOCKOCTH.

24.TlapannenbHOCTh MIIOCKOCTEH.

25. [leprieHANKYIIPHOCTH MPSIMOU U TFIOCKOCTH.

26.1lepneHquKyIAp ¥ HAKJIOHHAS.

27. Y103 MeXy MPSIMOH U TIOCKOCTBIO.

28. JIByrpaHHBIN yToOII.

29. Y103 MeXay MIOCKOCTSMU.

30.TleprieHAUKYASIPHOCTD ABYX IIOCKOCTEH.

31. T'eomeTpuyeckue npeodpazoBaHus MPOCTPAHCTBA: MapalIeNIbHBIN MEPEHOC.

32. T'eomeTpuyeckue MpeoOpa3oBaHUs MPOCTPAHCTBA: CHMMETPUS OTHOCHTEIHHO
TUIOCKOCTH.

33. Muororpanauku. Bepmmael, pedpa, rpaHd MHOTOTpaHHHUKA.

34. Ilpmma. [Ipsimast u HakoHHas mpu3ma. [IpaBunbHas mpusma.

35. MHuororpannuku. [Tapamnenenunen. Kyo0.

36. IMupamupa. [IpaBuinbHas nupamMua. Y cedeHHas nupaMmuaa. Terpadap.

37. CumMeTpuu B KyOe, B mapajijiesienumneie, B Ipu3Me U nupamue.

38.Ceuenust ky0a, IpU3MBbI U TUPAMHUIBIL.

39. [IpencraBinenue O MpaBWIBHBIX MHOTOTPAHHUKAX (TeTpa’ap, KyO, OKTadap,
JIOJIEKA’Ap U UKOCAdIP).

40. Humuaap. OcHOBaHUE, BBICOTA, OOKOBAsi TOBEPXHOCTH, 00pa3yromas, pa3BepTKa.

41.0OceBble ceueHUs IWIMH]IpA U CEYeHUs, Mapaie]bHble OCHOBAHHUIO.

42. Konyc. VYceuennbli koHyc. OcHOBaHME, BBICOTA, OOKOBasi IOBEPXHOCTH,
oOpa3zyromias, pa3BepTka.

43.Yceuennblii koHyc. OcHoBaHHMeE, BBICOTa, OOKOBas IOBEPXHOCTh, OOpa3zytolias,
pas3BepTKa.

44.OceBble ceueHUs] KOHYCa U CEYEHMs], MapalieIbHble OCHOBAHMUIO.

45. Hlap u cdepa, UX CEUECHHUS.

46.KacarenpHas TUIOCKOCTH K cdepe.

47. O6wveM u ero usmepenue. MurerpansHas Gopmysa oobema.

48. O6veM Tena. Dopmyliel 00beMa Ky0Oa, MPSIMOYTOJILHOTO TapajuieNienumne1a, MpU3MBI,
WIAH]IPA.

49. ®opmynsl 00beMa MUPaMUJIbI U KOHYCA.

50. ®opmysl 00beMa 11apa U Mmiomaau chepsl.

51. ®opmy:bl TUIOMIAAM TOBEPXHOCTEN LIMIMHIPA U KOHYCA.

52. Tlomo6ue ten. OTHOIIEHHUS TUIONIAIeH MTOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEI.
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53. IlpssmoyronbHas (IeKapToBa) CUCTEMA KOOPJMHAT B IPOCTPAHCTRE.

54. Dopmyna pacCTOSTHUS MEXy IByMsl TOUKaMU. Y paBHEHUE C(ephl.

55. BekTopsl. Moaynk BekTopa. PaBeHCTBO BEKTOPOB.

56. Ciio)xeHue BEKTOPOB. Y MHOXEHHE BEKTOpa Ha YHUCIIO.

57. Bekropsl. Koopaunatel. Paznoxenune BeKTopa 1Mo HampaBICHUSIM.

58.Vron mexay nBymst BekTopamu. [Ipoexiins BeKTopa Ha OCh.

59. Koopaunatel BekTopa. CKaliipHOE NMPOU3BEICHUE BEKTOPOB.

60. Mcnonb3oBaHue KOOPAMHAT U BEKTOPOB NPH PEIIEHUH MaTEeMaTUYECKUX
MPUKJIAIHBIX 33]1a4.

Ilepeyennb 3apau
Hauvana matemaTu4eckoro anajausa

1. Beruucaure
H%&:—5x+3}
x—ﬁ

-

. 3
2. Bprumciure: lim —
x—+1

3xn—5

. Brraucmaure; lim

x—on Anin

. 1
. Breruauciure; lim —

n—oo nt2

3

4

5. Boruuciure: lim 222
6

7

n—om4—n+In?

. x-—Bx+&
. Brruuciure: lim———

x=3 JxT-—9x

Beramcnure: lim (x —vx® — 4x)
Ja—Hoa

8. Brruuciure
lim(x®— 3x+4)

x—=1

) 3
9. Bprumciaure: 11m ——
r—3 2Xx—6

X2 +2x-1

X+2
11. Haiinure npousBoanyto ¢pyHkimid: a) f(X) =5x* +3x +7
6) f(x) == —2vx +7

B) f(x) = (4x — 1)°

10. Haiigure npousBoanyto ¢pyakmn f (X) =

1) f(x) =/ (2x3 +3

12. Haiinure npousBoanyto GpyHkiuu VY = X —vx)
13. Haiinure 3HaueHue npou3BoaHOM GyHKumu: f(x) = 3cos2x, nmpu X:E

144x
1+2x’

14. Haiinure 3HaueHue npou3BogHON QyHkuuu: f(x) = mpu x=1 ; x=0

15.HailtTu  npoOMeXyTKM  MOHOTOHHOCTH  (QYHKIMM MU  TOYKH  IKCTpeMyma

v=2x"+3x*-12x - 1o

'
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16. Haiimure npousBoauyro GpyHkmun f (X) = (3x? —5x+3)- (2x2 +x—8)
17. BeluucauTe miomans (GUrypsbl, OrpaHMYeHHOW rpadukoM QyHKIHH Y =9x°,
OPSAMBIMH X =2,X =3 1 OCbO abciuce
18 Haiitu  npoOMeXyTKM MOHOTOHHOCTH  (YHKIMM U  TOYKH IKCTpEMyma
r=x"-6x"+ 1é6
719 Haiizute TNpOMEXKYTKH MOHOTOHHOCTH (QYHKIIMM W TOYKH OKCTpeMyMa
V=x"+3x+2

-

20. Haiinute  MpOMEXYTKM MOHOTOHHOCTHM  (YHKIMH M TOYKH OKCTpeMyMa
V=-x*+3x -2
21. Beraucnvre miomans GUrypsl, OrpaHUYEHHON rpadukoM GyHKIUH Y =16— X’

U OCBIO a0cIyce

22. Haiinute  NPOMEXYTKHM MOHOTOHHOCTH (YHKIMH ¥ TOYKH OKCTpEMyMa
Vv=x*+6x*+ox +8

23. Uccnenyiite  (QyHKIMIO Ha  BBIIYKJIOCTb, BOIHYTOCTb, TOYKHM Ieperuda
f(x)=x>+3x*—12x+9
o VX —2x7-5xF
24. Halinute npou3BOAHYIO (yHKITUH Y= X —3x°
e’ -1
X+3

25. Haitnute nponsBoaHyto GyHKmuu f(X) =

26. HaiiTi ypaBHEHHE KacaTeIbHOM K rpaduky pyrkmun ¥ = 2% 11
27.B Touke Yo = —1

. -3 . ' . 3
28. Haliure nmpou3Boaayro GyHKuu Y = (x*-3x -1 —4x —3x7)
29, Haiimre npomssomyio dyskmm Y = In(3X% +x + 4)

30. ccnenyiite yHKIUIO HA MOHOTOHHOCTD U AKCTPEMYMBI
f (x) =—2x° +33x* —180x +15

31. Haitnute npoussoamyto gynkiuu Y = VX + 3% + 4
32. Uccnemyiite QyHKIMIO HA MOHOTOHHOCTB M OKCTpeMyMBbI f (X) =—2x° + 21x* —72x+9
1
33. Haiiute npou3BoHYO QYHKIHHA - " laGe® £ X%
34. Haiinure npousBoanyro GyHkuuu V = e ™. Inlx + 5)
35. Haiigure nponssoanyto GyHKIuK Y = (X* +4)- e
x*

. . y=—-2x"+3x+1
36. Haiitu ypaBHeHHe KacaTtenbHOU K Trpaduky GyHKIHUU 3 B

Touke Xo=0

37. Haiinure npoussoanyio GyHkiuu Y = (3x +4)-Inlx + 1 +x%
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[

o

3

3

3

38. Haiigure Touku mnepernba W TNPOMEXKYTKM BBINYKJIOCTH Trpaduka (QyHKIUMU

r=x®
39. Haiinure nponssoanyto GyHKIuK Y =sin(x* +2)-cos(x —2)
40. Haiiure  HpPOMEXYTKM  MOHOTOHHOCTH
r=x°

-6x*+12x + 4

+6x*+ox+8

byHKIMH

u

TOYKH IKCTpEMYyMa

41. Haitnute TOYKM Tiepernba ¥ TPOMEXKYTKH BBIMYKIOCTH Trpaduka (QyHKIUHA

u

u

TOYKM  BKCTpEMyMa

TOYKM  BKCTpEeMyMa

r=x*-6x* 14

42. Haiinute TpOMEXYTKM MOHOTOHHOCTH  (YHKUHUU
r=x%-6x*+0x

43. Haiinute TOpOMEXYTKM MOHOTOHHOCTH  (YHKIUU
r=x*4+e6x*+ox+s

44, Haiigute npousBoauyto GpyHkuun f(X) = (x* +2x—4)-(x* —2x+5)

45.

46.

47.

48.

49,
50.
51.
52.

53.
54.
touky neperuba f(x)=x°—2x* +6x+2

Haiinure nponsBognyto GpyHKINN

Haiinure mpou3BoHy0 QyHKIIUN
Haiinure mpou3BoHy0 QyHKIIUN

Haiinure mpou3BoaHyto QyHKIIUN

Haiigure npousBoaHyto QpyHKIMH

Haiigure npousBoaHyto QpyHKIMH

Haiigure npousBoaHyto QpyHKIMH

f (X) = (x> +2x—4)-cos x

2X% +3X+2

f(x) =

f(x)=

x-1

5% —2X+3

X-5

F(x) = cosx+1

sin X

f(x)= (x2 +4x—2)6
f (X) =sin(x* +3x—5)
f (x) =cos(3x—5)

Haiigure npousBoanyto pyukimu f(x) = (2x2 +8X+ 6)8

Hccnenyiite GpyHKIUIO Ha MOHOTOHHOCTD M OKCTpeMyMbI f (X) = 2x° —21x* + 60X + 2

Uccnenyiite pyHKIUIO HA BBIMYKJIOCTh, BOTHYTOCTb,

55. UccnenyiiTe GyHKIMIO HA BBITYKJIOCTh, BOTHYTOCTb,

touku neperuba f(x)=x>—6x>—-5x+23

56. UccnenyiiTe PyHKITUIO HAa BBITYKJIOCTh, BOTHYTOCTb,

touku neperuba f(x)=x>+2x* +62x+12

NccnenoBatk GyHKIHMIO ¢ TOMOLIBIO MPOU3BOAHON U MOCTPOUTD €€ TpaduK:

MaTepUaJIbHON

TOYKH

10

psIMOit 3aJaH

popmyioit S =t* —3t> +3t+5 B kaxoii MOMeHT Bpemenn ! cKOpOCTh TOUKHM paBHa

57.
y=X3-2X24X
58. 3akon JBYDKEHUS
HYJIH0?
59. CoctaBuTh YypaBHEHHS KacaTelbHOM

u

- 3 =
y =0,52" —0.5¢ + 15 1ouke ¢ abermecoro To = 8
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60. Haiitn Han6osblliee 1 HaUMEHbIIEE 3HAUCHUS (PYHKIUU:

T
y=2tgr-dr+m-3 ., oTpe3Ke [_3_ '3 1.
61. {ns ¢pynkiuu f(X) = 3sin X naiiaure:

a) MHO>KECTBO BCEX NEPBO0OOpa3HbIX; 0) IepBO0Opa3HyI0, IpaUK KOTOPOI

T
2 »

NPOXOAUT uepe3 TOUKy M ( 0).

62. Jlokaxxute, uto ¢yHkuus F sBisercs mnepBooOpasHoit mis ¢ynkium f(X) Ha
npoMeyTKe ( - oo ; +00), ecnu
a) Fx)=x>-4, f(x)=3x% 6)F(x)=2x-x% f(x)=2-2x.

63. Hokaxwure, uyro GpyHkms F(X) siBisiercs mepBoodpasHoi st pyHkmn f(X),
eCIIH:

a) Flx)=2x*—6x"—ctgx +7u f(x) =6x>— 12x + -

—_—, x &+ wn, neZ.
SN~ x

b) F(x) = 5x°*—In7x u f(x) =3Dx5—$,x:= 0.

63. Beruuciaure unTerpan I (x> +4x+1)dx Borumciure mwiomans GUIypsbl, OrpaHuYEeHHOM

rpadukoM QyHKIHHE Y =3X°, IPAMBIME X =2, X =4 ¥ 0CbI0 abcIuce
2xadx
3+x°

64. Beraucinure uHTerpa .[

v
65. Berancnure nHTETpant .[ cos(x —Z)dx

_ext7
66. Haiitu - 3X* +7X + 4

T
i

Sin*x cosx dx
67. Beraucnure HHTETpal -o

68. Borunciure TUTOIIATh burypsi, OTPaHUYCHHOM JTUHASMH
v=x*+1, v =0, x =0, X =2
69. Beranciure TUTOIIA b burypsi, OTPaHUYCHHOM JTUHASMH
Vv=x+3, y=x*+1

2x+ 3
70. Beramciute uHTErpan - +* 1+ 3X — 2

X+2
71. Bpraucinure HHTErpanl _[ ————dX

X +4x-3

72. BerunciuTe HHTErpa I(ze ~12)dx

73. Belunucaure uHTErpal j (e* +cos x—2)dx
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74. BeluuciauTe UHTErpal J-(Sin X+16)dx

75. BeluncauTe mwiomans (GUIypsl, OrpaHMYeHHON TrpadukoM GyHKIUU y=16—Xx° u

OCBIO a0cIuce

76. Berauciure 1miomans (QUIyphl, OrpaHUYEHHOI TpadukoM GyHKIMH y=1-x* n

0CBhI0 abcrce

KoMOnHaTopuka, CTAaTHCTHKA U TEOPHSI BEPOSITHOCTEH
1. B rpynne 32 ctynenta. CKOIbKUMHU cIOcO0aMH MOXKHO c()OPMHUPOBATH KOMaHIY U3

4 yenoBek 7Sl y4acTHsl B MaTeMaTUUECKON ouMIuajie?

2. Boruucnuts: A73+Ag?+As®

3. B samuke Haxomutcs 45 mapukoB, U3 KOTOpbix 17 Oemnbix. Ilorepsimm 2 He Oenbix
mrapuka. KakoBa BeposITHOCTB TOTO, YTO BRIOpPAaHHBIN HayTa/ MapuK OyaeT 6embim?

4. Berancauts: Cia%+ C1a- Cy510

5. B Baze nexar 7 s0n0k u 4 rpymu. He risns u3 Basbl, mocieoBaTelbHO OepyT 2
dpykTa, He Bo3Bpamias ux oOpartHo. KakoBa BepOSTHOCTH TOTO, YTO BTOPOIl H3BIECUEHA
rpylia, Mpy YCIOBHH, YTO BTOPHIM H3BJIEUEHO sIOJIOKO, MPU YCIOBUHU, YTO MEPBOU OblLia
U3BJICUCHA Ipymia’?

6. B smuke nexar 15 xpacHbIX u 5 cuHux mapoB. Hayran BeranMarot 2 mapa. Kakosa
BEPOSITHOCTh TOTO, YTO 00a I1apa 0Ka3aJuch KpaCHbIMH?

7. B xopoOke nexar 10 nmeraneil, cpean KoTopbix 3 jerye ocraibHbIX. CiydailHbIM
oOpazoMm Ha 7 W3 HUX clesiaid HambUleHHe. KakoBa BEpOSTHOCTH TOrO, YTO BBIHYTas U3
KOPOOKH JIeTallb OKaKETCs TSHKEIION C HaIlblJICHUEM ?

8. B Baze crosT 5 rBo3aMK 1 6 HapuuccoB. KakoBa BEpOSITHOCTH TOTO, YTO CPEIIU TPEX
CJIy4aiiHbIM 00pa30M BBIHYTBIX [IBETKOB OKayKETCs, 110 KpallHEel Mepe, OJIMH Hapuucc?

9. BeposATHOCTH MOpaxkeHUs: MUILIEHU cTpeiakoM paBHa 0,9. KakoBa BeposiTHOCTH TOTO,
YTO MOCTIE TSITH BBICTPEJIOB MUIIIEHB OyA€T MOpa’keHa XOTs Obl YEThIPbMS MyJIIMH?

10. Cpequ 12 nperanmeit 5 OpakoBanHbiXx. Hayrag BeiHEMaroT 3 getanu. Kakosa
BEPOSITHOCTh TOTO, YTO CPE/IM BBIHYTHIX JeTallell IBE OKaXyTCad OpaKkoBaHHBIMU?

3
P— A+ i;

11.Haiitu 10

12.CxonbKO pa3nuyHbIX MIECTU3HAYHBIX YMCET MOYKHO 3allMcaTh ¢ HOMOIIbI0 mudp 2, 3,
4,5, 6, 7 Takum 00pa3om, 4TOOBI Bce UG PHI B UUCTaX OBLIN Pa3IuIHbI?

13. CkonbKO CyIIECTBYET pa3IUYHBIX KOJOB, COCTOSIIUX U3 JIBY3HAYHOIO YHUCIA,
udpsl KoToporo BeiOUpatorcs u3 uudp 1, 2, 3, U cienyromero 3a HUM TpeXxOyKBEHHOTO
ciioBa, OyKBBI KOTOPOrO BBIOMpPAIOTCS M3 TJAacHbIX OykB pycckoro andasuta? (Ludpsr u
OyKBBI B KOJIE MOTYT ITOBTOPATHCS. )

3 4 5
. Lo +C. +

14. Ucnonb3ys cBOMCTBA YKMCIIa COUETAaHUMN, HANTH Cs+Cs +Cs .

15. Cxonbkumu crnoco0aMu MOKHO PasiioKUTh 7 MOHET IO ABYM KapMaHaM Tak, 4TOObI

HU OAVH KapMaH HC OBLT HYCTI)IM?

32



5 icioa

16. Haiitm

17.Cxonbkumu criocobamu 7 neTei sicebHON TPYIIIBI MOKHO PacCaauTh Ha 7 CTYJIbiX?

18. CxompkuMu cItoco6aMu MOXKHO COCTaBUTHh HAOOp M3 5 KapaHAamiei, BEIOUpas ux u3
8 UMEIOIIMNXCS KapaHAalled BOCbMU Pa3IMYHbIX IBETOB?

19. lIudp ceiipa obpazyercs u3 nByx uucein. [lepBoe, 1By3HauHOE YUCIIO, 0OpazyeTcs
u3 udp 1, 2, 3, 4 (uudpsl B yucie MOTyT MOBTOPSTHCS). BTOpoe, Tpex3HauHOe 4uCIO,
obpazyercs u3 uudpp 7 u 6. CKONBKO pa3NIUYHBIX MU(POB MOXKHO MCIOIB30BATh B TAKOM
ceiide?

9 8

20. Ucnonp3ys cBOICTBA YUCIa COYETaHUMN, HAUTH Cii —Coo.

21. Cxonpkumu criocobaMu 6 UTPOKOB KOMAaHJIbI MOTYT PAacCceCThCS Ha JBYX CKaMeWKax
TakuM 00pa3oM, 4TOOBI HM OJIHA W3 CKaMEeeK He IyCToBasia (Ha OJHOW CKaMEWKe MOTYT
YMECTUTHCSI HE MeHee 6 ueoBeK)?

22.lan psg gucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmeTudeckoe, pasmax,
MOy ¥ MEJIUaHYy.

23.B rtopoxe mATH ImKoA. B Tabmuie mpuBeneH cpeaHuN Oaiul, TOJYyYCHHBIH
BBITTYCKHUKAMHU KaXKJIOM M3 3TUX IIKOJ 3a K3aMeH 1Mo MaremaTtuke. Halimute cpequuit 0amn

BBIITYCKHOT'O 9K3aMEHa 110 MaTeMAaTHKe M0 BCEMY Topoay?

24.B rToposae mATH IIKOJA. B Tabnuie mpuBeneH CpeaHUNA Oaill, TOJyYCHHBIH
BBIITYCKHUKAaMH Ka)KJIOW M3 3THUX IIKOJI 3a 3K3aMeH 10 MatemaTuke. Haliaure cpexauil 6amn
BBIITYCKHOT'O 9K3aMEHa [0 MAaTEMATHKE 10 BCEMY ropo1y?

25.1Ipu xaxux 3naueHusx x cpeouee apupmemuuecxkoe paoa uucen 1, 2, 3, 4, x 6yoem
pasHo 3.

26.Jlana Be1OOpKa 2, 2, 3,4, 4, 7,7, 7, 9. Haitnure Meuany 3Toi BEIOOPKH.

27.Ha nipeanpusTiy BEJW €XKETHEBHBIA YUET MOCTYNMUBIINX B TCUCHHUE MECSIA TIHCEM.
B pesynerate nomyuwmm: 39, 43, 40, 0, 56, 38, 24, 21, 35, 38, 0, 58, 31, 49, 38, 25, 34, 0,
52, 40, 42, 40, 39, 54, 0, 64, 44, 50, 38, 37, 32. [In8 NOJYYEHHOrO psifa JTaHHBIX HAWTHU
cpenHee apudmeTnueckoe, pazmMax, MOy U MEIMaHy.

28.Omnpenenssi CTeNeHb 3aCOPEHHOCTH I[BETOYHBIX CEMSH, BBISICHSUIM, CKOJIBKO CEMSH
COPHBIX pacTeHHH coaepkuTcsi B KaxaoM u3 100 mpou3BOJIBHBIX 00pa3oM BBIOPAHHBIX
MaKETOB C OJIMHAKOBBIM UUCIOM ceMsH. [Tomyannu:

Yucnao ceMsH COpPHBIX pacTeHHM o1 (2 |3 |4 |5 |6]|7 |89

Yuciio maKkeToB 3116 (26 |17 |18 (10 |3 |5 (1 |1
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Haiitu cpennee apudmernyeckoe 1 MOJTy.
29.B tabnuie mokazaH pacxo[ MMEKTPOIHEPTUN HEKOTOPOH CEMbEH B TEUCHHUE TOJIa:

30. B xomanae 6ackeTO0NMCTOB UTPOKH UMEIOT pocT (B cm): 200, 192, 192, 200, 180,
200, 189, 192, 195, 190, 190, 192. Haiitu cpennee apudmeTndeckoe, MOy U MEIHAHY.

31.Tloacuuranu oObeM mpojax marazuHa B TedeHue 10 mueit (B Toic. py0.): 45, 39, 33,
37,31,29,41,41. Haiitu cpeanee apupmMeTuieckoe, MOy U MEAUaHy.

32.TlocentaeMoCcTh caiiTa 3a BTOpYI Jnekamgy mecsia coctaBuia: 4300, 4000, 4000,
4100, 4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpennee apudmMeTHIECKOE, MOTY
U MEJUaHy.

33.HanpsbxkeHue B DIIGKTPUYECKON ceTH 3a 13 m3mepenuit coctaBmwio (BoybT): 227, 214,
242,223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haiitu cpeanee apupmMeTuyeckoe,
MOJY U MEJUaHYy.

34.CxopocTh aBTOMOOHIICH, TTPOE3KABIINX MEPEKPECTOK, cocTaBmia (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40. Haiitu cpennee apudmeTndeckoe, MOy U MEIUAHY.

35.CryneHT BBIIUCA CBOM OIICHKH [0 MaTeMaTuke 3a cemectp: 3,4, 2,3,4,4,3,2,5, 4.
Haiitu cpennee apudmernyeckoe, MOy ¥ METUAHY.

36.B accoptumente maraszuna 13 BumoB koHdeT mo mneHam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190. Haiitu cpenHior0 UEHY, MOy U MEJIUaHY.

37.ABTO0YC 32 10 peiicoB nepeBe3 maccaxupon: 82, 162, 78, 56, 141, 106, 126, 130, 85,
106. Haiitu cpennee apudmeTnyeckoe, MOy U MEIUAHY.

38.3a 7 mHel pacxojpl HA TUTaHUE CEMbU cocTaBwiH (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpeanee apudmernieckoe, MOy U MEUAHY.

39.BricoTa iepeBheB Ha amiiee cocTaBiseT (B meTpax): 3,2; 2,5; 4,8; 2,2; 2,6; 12,8; 2,1;
3,1; 2,8; 3,1; 4,8; 3,5. HaiiTu cpeiHIOIO0 BBICOTY AEPEBHEB, MOy U MEAUAHY.

40. B koHKypce y4acTBYIOT 12 ¢upm, U3 KOTOPBIX JKIOPH JOJKHO BHIOpATh TPU (PUPMBI
Ha 1-e, 2-e u 3-e MecTa. CKOJIBbKO BAPUAHTOB PEIICHUS KIOPU CYIIECTBYET?

41.B copeBHOBaHUAX MO (PyTOOTY MPUHUMAIOT yyacTue 8 kKoMaH7. CKOJBKO JTOJIKHO
COCTOSITHCSL MaT4el, YTOOBI KOMaH bl BCTPETHIIUCH JPYT € APYTOM IO OJTHOMY pa3zy?

42.CKONBKUMH CIIOCOOAaMH MOYXHO pacmlpeieiuTh 6 NPUTIacUTEIbHBIX OWJIETOB B
rpymnme u3 20 CTyAeHTOB?

43.B rTpynme 5 CTYICHTOB YCHEIIHO 3aHUMAIOTCA IO MareMmarthke. CKOJIBKUMU
crioco0aMu MOXHO BBIOpaTh U3 HUX 3 CTYACHTA JJIs y4acTHUsl B ouMIuae?

44. UYnenamu xKoomepatuBa sBistorcs 10 denmoBek. M3 HHMX HYXHO BBIOpaTh
pyKkoBouTeNs U ero 3amecturessi. CKOJTbKUMHU CITOCOOaMH 3TO MOKHO C/IeTaTh?

45. 13 1000 coOpaHHBIX Ha 3aBOJie TEIEBM30POB 5 IITYK OpakOBaHHBIX. JKCHEPT
MpOBEPsIeT OJIMH HayTaJ BeIOpaHHbIN TeneBu3op u3 atoi 1000. Haiinure BeposiTHOCTH TOTO,
YTO MPOBEPSEMBIN TEICBU30P OKAXKETCS OPaKOBAHHBIM.
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46.B ypHe 9 KpacHBIX, 6 KENTHIX U 5 3en€HBIX mapoB. V3 ypHBI Hayraa 10CTalOT OAWH
map. KakoBa BEpoSTHOCTb TOTO, YTO 3TOT IIAp OKAKETCS KENTHIM?

47. Ilers, Buka, Karsa, Urops, AuTton, Ilonmuna Opocunu xkpebuii — KOMy HayWHATh
urpy. Halimure BeposiTHOCTh TOTO, UTO HAUWHATD UTPY JIOJKEH OyJeT MaJIbUuK.

48.B yemnuoHate mupa ydacTtByloT 16 komania. C TOMOIIbIO KpeOHs HX HYKHO
pa3feNnTh Ha YeThIpe TPYIIBl MO YEThIpe KOMaHIbl B KaxXJIoW. B slnuke BrIepememky
Jexar KapTouku ¢ Homepamu rpynm: 1, 1, 1, 1,2, 2,2, 2,3, 3, 3, 3, 4, 4, 4, 4. Kanuranel
KOMaHJ] TAHYT 1O OJHOW KapTouke. KakoBa BeposSTHOCTH TOro, 4ro KomaHjaa Poccuu
OKa)KeTCsl BO BTOPOM rpymme?

49.B npDKHBIX TOHKax ydacTByoT 11 cmoprcmenoB u3 Poccum, 6 crnopTcMeHOB U3
Hopeerun u 3 cnoprcmena u3 IllBeuun. Ilopsaok, B KOTOPOM CHOPTCMEHBI CTapTyIOT,
onpexaensiercs xpebuem. Hailnure BepoATHOCTH TOro, 4YTO NEPBBIM OylIeT CTapTOBaTh
CIIOPTCMEH He u3 Poccum.

50.Ha xaxnapie 1000 s7eKTpUYecKUX JIaMIIOYeK MpHUXOAuTcs 5 OpakoBaHHBIX. KakoBa
BEPOSITHOCTh KYIUTh UCIIPABHYIO JIAMIIOUKY?

51.B rpymnmne typuctoB 8 uenoBek. C MOMOIIBIO KpeOUsl OHU BBHIOMPAIOT MIECTEPhIX
YeJIOBEK, KOTOPBIE JOJHKHBI UITH B CEJIO B Mara3uH 3a npojaykramu. KakoBa BEpOSITHOCTH
TOr0, 4TO TYpHUCT [{., BXOJAIINIA B COCTAB IPyIIIbl, HOUAET B Mara3uH?

52.B yemmmonare mo ¢yrOody ydacTBYIOT 16 KOMaHA, KOTOpbIE KepeObEeBKOM
pacnpenenstores Ha 4 rpymnsl: A, B, C u D. KakoBa BepOsSTHOCTH TOro, 4TO KOMaHAa
Poccun He nonagaer B rpynmy A?

53.Ha TypHup no maxmaTtam npuosuio 26 yyacTHUKOB B ToM uucie Kousg u Tona. ns
MIPOBEJICHUS KEepeObEBKH MEPBOTO Typa YYACTHUKOB CIyd4allHBIM 00pa3oM pa30OWiiv Ha JIBE
rpymmsl o 13 yenosek. Halitu BepositHocTh TOro, uro Konst u Tonst monmanyT B pas3Hbie
TPYIIIIBL.

54.B kinacce 16 yuammuxcs, cpeau Hux aa apyra —Baaum un Cepreil. Yuamuxcs
CllydyaifHbIM 00pa3oM pa30uBarOT Ha 4 paBHBbIE rpymnnbl. Haliaure BEeposSTHOCTH TOTO, YTO
Bagum u Cepreit okaxyTcsi B O4HOM TpyTIIie.

55.B knacce 21 yvammiics, cpeau HUX 1Ba Apyra — Baaum u Oner. Knace cnyqaitHbiM
o0Opa3om pa3duBatoT Ha 3 paBHbIe Ipynnbl. Haiinute BeposiTHOCTh TOTO, uTo Bagum u Oner
OKa)XyTCSl B OJJHOU TpyTIie.

56. [lepen HauamoM MEepBOTO Typa YEMIHOHATA 1O HACTOJIHHOMY TEHHHUCY YYaCTHHKOB
pa3OMBaIOT HA WIPOBBIE Mapbl Ciy4yaHbIM 00pa3oM ¢ MOMOIIbI0 Xkpebus. Bcero B
YEMIIMOHATE y4acTBYeT 16 CIIOPTCMEHOB, Cpeau KOTOPBIX 7 y4acTHHKOB u3 Poccun, B ToM
yucne I[lnaton Kapnos. Haitqure BeposTHOCTE TOro, urto B nepBoMm type Ilnaton Kapnos
OyZeT urpathb ¢ KakuM-J1u0o cnoprcMeHoM u3 Poccun?

57.Tlepen HauaaoM MEPBOTO Typa YEeMITMOHATA IO MIANTKAM YYaCTHUKOB pa3OMBaIOT Ha
UTPOBBIE Mapbl CIIy4aiiHbIM 00pa3oM ¢ OMOIIBIO Kpebus. Becero B ueMnuonaTe yyacTByer
26 MaImuUCTOB, cpeau KOTopbix 3 yuyacTHuka u3 Poccum, B Tom umcie Bacunuii JlykuH.
Haiiaure BeposiTHOCTH TOTO, 4TO B nepBoM Type Bacunuii JIykun Oyner urpath ¢ Kakum-
6o mamuctom U3 Poccun?
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58.B kmacce 26 ywamuxcs, cpenu HuX aBa apyra — Cepreit u Anapei. Yyammxcs
Clly4aiiHbIM 00pa3oM pa30MBaroT Ha 2 paBHble rpymmnsl. Haiigure BeposiTHOCTH TOro, 4TO
Cepreit 1 AHapeil OkaxXyTcsl B OJIHOM TpyIIIe.

59.B knacce 21 yuenuk, cpeau Hux 2 npyra — Toma u ['oma. Ha ypoke Qu3KyIbTypb
KJIacC clydyailHbIM 00pa3oM pa3buBaroT Ha 3 paBHbIC Tpynmbl. HaiiauTe BEeposITHOCTD TOTO,
yTo Toma u ['omra nonanu B OJHY TPYIITY.

60.1 kmacce 21 yuamuiics, cpeau HUX aBe nojapyru - Ans u Huna. Kiace cmydaitHpiM
00pa3zoM JeNST Ha CeMb TPYIII, Mo 3 YeloBeKa B Kaxaoi. Haiinure BepoATHOCTh TOTO, YTO
Ans 1 HunHa okaxxyTcst B OHOM rpymre.

61.B cnyuallHOM »SKCIIEpUMEHTE CHUMMETPUYHYIO MOHETY OpOCalOT YETBIPEK/bI.
Haiimure BEpOSTHOCTB TOr0, UTO PEILIKA HE BBINAJET HU pasy.

62. OnpenenuTe BEPOSTHOCTH TOTO, YTO TMpPU OpPOCAHWM UTPAITBHOTO KyOuWKa
(MpaBWIIbHOM KOCTH) BBINAIET HEYETHOE YHCIIO OUKOB.

63. OnpenenuTte BEPOSTHOCTH TOTO, YTO MPU OpocaHnH KyOWKa BBIAIIO YHCIO OYKOB,
He Ooublee 3.

64.BepoATHOCTh TOTO, YTO HOBAas IIAPUKOBas pydyka MHIIET IMJI0XO (WX HE MUIIET),
paBHa 0,19. [lokynaTenb B Mara3uHe BHIOMpaAET OJHY Takylo pyuky. Haiimute BeposiTHOCTD
TOT0, YTO 3Ta PyyKa MUILIET XOPOUIO.

65.BepodaTHOCT, TOTO, YTO B CIyYalHBII MOMEHT BpPEMCHH TeMIlepaTypa Tea
3I0POBOTO 4YEJIOBEKA OKaxkeTcsa Huxe 36,8°C paBHa 0,87. HaiinuTe BEpPOSITHOCTH TOTO,
YTO B CIIy4ailHBII MOMEHT BPEMEHM y 3J0POBOIO YEJIOBEKA TEMIEpaTypa Teia OKa)KeTcs
36,8°C niu BHIIIE.

66.1Ipy W3roTOBIEHMH NOMIIUIHUKOB JHAMETPOM 67 MM BEpOSTHOCTH TOTO, 4TO
auaMeTp OyJeT OTJIMYaThCs OT 3aJaHHOro He Oosbiie, ueM Ha 0,01 MM, paBna 0,965.
Haiinute BEepOsSTHOCTH TOTO, YTO CIy4YalHBIN MOIIIMITHUK OyJET UMETh JHAMETpP MEHBIIEe
yeM 66,99 MM unu 0osbie yem 67,01 mm.

67. Ha sk3aMeHe 1O reoMeTpUM UIKOJIBHUKY JOCTAaETCS OJHA 3afada u3 COOpHHKA.
BeposiTHOCTB TOTO, 4TO 3Ta 3a4a4a 1o teMe «Yrib», paBHa 0,1. BepoaTHOCTh TOrO, 4TO 3TO
okaxxeTcs 3a1ava no treme «lIlapamnenorpammy», paBua 0,6. B cOopHuke HET 3a/1a4, KOTOPBIE
OJIHOBPEMEHHO OTHOCATCA K 3TUM JByM TeMaM. Haiinure BeposATHOCTH TOrO, 4TO Ha
AK3aMEHE HIKOJBHUKY JOCTAHETCS 3a/layua M0 OJJHOM U3 3TUX JABYX TEM.

68. BepossTHOCTH TOTO, YTO Ha TecTe MO Ouonoruu ydammiics O. BEpHO pemuT OOJbIe
11 3anay, pasHa 0,67. BepostHocTs Toro, uro O. BepHO pemut Oosbiue 10 3amay, paBHa
0,74. Haitnure BEpOATHOCTB TOTO, 4TO O. BEpHO pemuT poBHO 11 3axauy.

69. BeposiTHOCTH TOTO, YTO Ha TecTe MO XUMUM ydammuiics [1. BepHO pemmut Gonbine 8
3anga4, pasHa 0,48. BepositHocTh Toro, uto II. BepHO pemut Gonbiie 7 3amad, paBHa 0,54.
Haiinute BeposTHOCTB TOro, uto I1. BepHO pemut poBHO & 3a1ay.

70.BepoatHocTs TOrO, uTO Oarapeiika OpakoBaHHas, paBHa 0,06. Ilokymarens B
Mara3uHe BBIOMpAeT CIy4allHyl0 YIaKOBKY, B KOTOpOHl nBe Takux Oarapeiiku. Haiinure
BEPOSITHOCTh TOTO, YTO 00€ OaTapeiku OKa)KyTcsl HCTIPAaBHBIMU.
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I'eomeTpus
1. OceBoe ceueHne KOHyca — MPAaBUIBHBIM TPEYroJbHUK cO cTOpoHO# 12 cM. Haiinure
IUIOIA/b CEUEHUs, IPOBEJACHHOTO Yepe3 JIBe 00pasylolire KOHyca, Yrojl MeXAy KOTOPhIMU

paen 3() .Otpezok AD mepreHAUKYISPeH K IITOCKOCTH PaBHOOEAPEHHOTO TPeyroIbHHKA

ABC. U3BectHo, uto AB=AC=5cMm, BC=6cm, AD=12cm. Halimute paccTosiHue OT KOHIIOB
orpeska AD no npsmoii BC.

2. PaccrosHue oT Touku M 10 Kaxa0l W3 BEpUIMH MpaBWIbHOTO TpeyroibHuka ABC
paBHO 4 cMm. Haiinute paccrosinue ot Touku M no mnockoctu ABC, eciu AB=6 cwm.

3. B tpeyronsanke ABC nano: ZC =9 , AC=6 cm, BC=8 cm, CM — menuana. Yepes

BepinHy C mpoBesaeHa npsmas CK, nepneHnukyisipHas K miockoctu TpeyronbHuka ABC,
npuyem CK=12 cm. Haitnure KM.
4. Yepes ctopony AB pomba ABCD nposenena mnockocts ADM Tak, 94T0 ABYTpaHHBIN

yron BADM pasen @() . Haiinure cTropoHy pomba, ecin ¢BAD =45" y pacCTosiHUE OT

touku B o mmockoct ADM paBHO 43

5. Cymma miomiazieid Tpex rpaHeil HpsiMOYTroJbHOTO TMapajuiefienunea, UMEIOIINX
o0my0 BepmmHy, pasHa 404 om®, a ero pebpa NPONOPLUHMOHAIBHLI YuciaaM 3, 7 u 8.
Haiinure nuaronans napajieienurnena.

6. B mpsMoyrompHOM mMmapajuieenuIesie CTOPOHBl OCHOBaHUS paBHBI 12 ¢cM m 5 cMm.

JlnaroHans mapajuienenuiena oopasyer ¢ INIOCKOCThIO OocHOBaHMs yron B 45" . Haiinure

O00KOBOE peOpo MapasuIeIeIuIe/a.

7. Yron mexay oOpasyrolieil 1 OCbl0 KOHyCa paBeH 45:, obOpasyromias paBHa 6,5 cM.
HaiinuTe momanbs 60K0BOM MOBEPXHOCTH KOHYCA.

8. B mpsMoyronbHOM mapajuienenumnene ocHoBaHus paBHbl 3 u 4 cM. J(uaronanp
napajuienienumnesa odpa3yer ¢ IUIOCKOCTBIO OCHOBAHHUSI Yroj B 60°. Haiigure Goxosoe
pedpo napaenenunea.

9. OcHoBaHHMEM MUpaMUJIBI SBIAETCS POMO, CTOPOHA KOTOPOTO paBHA 5 CM, a OJIHA U3
nuaronanei 8 cm. Halimure O0okoBble peOpa muUpamMujibl, €CIM BHICOTA €€ MPOXOJIUT uepes
TOUKY I€peceueHus JuaroHaieil OCHOBaHUs U paBHA 7 CM.

10.OcHoBanve mUpaMUIbl — MPSAMOYTOJBHHK co cTropoHamu 12 u 16 cm. Kaxmoe
O6okoBoe pedpo mrupaMuibl paBHO 26 cM. HaiinuTe BRICOTY MHUpaMU/IBL.

11.OcHoBanueM MpsIMOM TPU3MBI SABJISETCS NPSIMOYTOJIBHBIM TpeyronbHUK. Yepes
CepeIMHy TUMOTEHY3bl MEPHCHANKYIISIPHO K HEH MpoBe/IeHa MII0CKOCTh. Haliaure miomanb
cedeHwus, eciu kateTsl paBHbl 20 u 21 cm, a 60koBoe pedpo paBHO 42 cMm.

12.OcnoBannem mmpamuasl DABC sBmsercs tpeyromsauk ABC, y xoTtoporo
AB=AC=13 cm, BC=10 cMm, pedbpo AD mnepreHIuKyIIpHO K TUIOCKOCTA OCHOBAHHS M PABHO
9 cm. Haiinure momaap 60KOBOM MOBEPXHOCTH MHUPAMHUIBIL.

13.CtopoHbl OCHOBaHHU MPABUIIHLHOM TPEYTOJIBHON YCEUEHHOW MUPaMUIbI PaBHBI 41IM U
251M, a 6okoBoe pedbpo paBHO 21M. Haliute BoicOTy U anodemy nupamMupl.
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14.Bricota mwnmHapa paBHa 12 cMm, a paauyc ocHoBaHus paBeH 10 cm. HwumunHnp
nepeceyeH IIOCKOCThIO, MapalyIeIbHONW €ro OCH, TaK, YTO B CEYEHUU INOJYUUTCS KBaJpar.
Haligure paccTossHEE OT OCH IWIMHJPA 10 CEKYIIEN INIOCKOCTH.

15. Tommuua GOKOBOW CTEHKM W JHA CTaKaHa ILWIMHApUYecKod (opmbl paBHa 1 cMm,
BBICOTA CTakaHa paBHa l6cM, a BHYTPEeHHMH paauyc paBeH ScM. Berumciaure miomanb
IIOJTHOM TOBEPXHOCTHU CTAKAHA.

16. luaronanps npsIMOYTOJILHOTO Mapajieenunena paBHa 18 ¢cM M cocTaBisieT yroi B

30 ¢ maockocThi0 OOKOBOH TpanHH U yron B 45 ¢ GokoBeM pebpom. Haiinure o6mem

napajIeJacCruIicaa.

17.Haiimute 00BEM NpsSAMON MPHU3MBI ABCA,B,C, , ecom  ZBAC =120, AB=5cwm,
AC=3cM 1 HaubonbIas U3 MmIomaieii 6oKoBbIX IpaHeil paBHa 35¢M2,

18.BricoTa koHyca paBHa 5 cM. Ha paccrositHum 2 c¢M OT BEpUIMHBI €TO IEpPECcEeKaeT
IUIOCKOCTb, TIapajiesibHasi ocHOBaHMIO. Haiinnte 00beM HMCXOAHOTO KOHYycCa, €Clii 00beM
MEHBIIIET0 KOHYCa, 0TCEKAaeMOT0 OT UCXOHOTO, paBeH 24 cH?

19. CrakaHuuK Jui1 MOPOXKEHHOTO KOHMUECKOU (hOpMBbI UMeeT riayouny 12 cM u auamertp
BepxHel yacth 5 cM. Ha Hero cBepxy IOJIOXKWIM JIBE JIO)KKA MOPOKEHHOI'O B BHJIE
noJymapuil iuaMerpom 5 cM. [lepenosHUT 1M MOPOKEHHOE CTaKaHYUK, €CJIM OHO pacTaer?
(OTBeT moATBEPAUTE pacyeTaMuU)

20.Imametp JIyHbl cocTaBiseT (MPUOIH3UTEIBHO) YETBEPTYIO YacTh AWMAMETPA 3EMITH.
CpaBuute 00beMbl 3emiin U JIyHBI, cuuTas UX MIapaMu.

21.Konnueckuii 0ak uMmeeT riayOuMHy 3 M, a e€ro Kpyriielid Bepx umeer paauyc 1,5 m.
CKOJIBKO JINTPOB KUAKOCTU OH BMEIIAET?

22.VI3mepeHusi TMPsSMOYTOJIBHOTO Tapajuienenumnena paBHel 8 cMm, 12 cm u 18 com.
Haiinute pebpo kyba, 00beM KOTOPOTO paBeH 00beMy 3TOr0 NMapajuieenue/a.

23.1lap panuyca 41 nm nepeceyeH MIOCKOCThIO, HAXOSAIICHCS HAa pacCTOSIHUM 9 M OT
ueHrpa. Hanaure moniaab ceyeHus.

24.BpicoTa nuiauHAapa paBHa 12 cM, a paamyc ocHoBaHus paBeH 10 cm. [{umuaap
MIEPECEYEH IUIOCKOCTBIO, MapajIeIbHOM €ro OCH, TaK, YTO B CEYEHUU IOJIyUWICS KBaIpar.
Haiinure paccTosiHre OT OCH WIMHAPA 1O CEKYILEH MIOCKOCTH.

25./IlnameTp OCHOBaHMA LWIMHApPa paBeH | M, BBICOTAa IWJIMHApPA paBHA JIUHE
OKPY>KHOCTH OCHOBaHUs. HaliTu momaas O0KOBOM MOBEPXHOCTH IMIUHAPA.

26.CKOJBKO TIOHAZO0UTCSI KPACKH, YTOOBI MOKPACUTh 0aK MUIUHAPUYECKOU (OPMEI C
JUaMeTpOM OCHOBaHHUA 1,5 M ¥ BBICOTOU 3M, €CJIM Ha OJWH KBaJPaTHBI METP pACXOAyeTCs
200 rp xpacku?

27.0ceBoe ceueHHe MUIUHIpPA — KBaJpar, AMaroHalib KoToporo paBua 20 cMm. Haiiaure
IUIOIAIb OCHOBAHUS LIWJIMHIpA

28.OcHoBaHMEM NPAMOro Mapasienenuneaa sipasercs pomo ¢ nuaronansmu 10 cm u 24
cM, a BbicoTa mapamwienenunena paBHa 10 cm. Haiigure Oounblielo AMaroHaib
napajuiesenunesa.

29.HaiitTu pauaroHaab W 00BEM TMPSMOYTOJBLHOTO Tapajjieienuneia, ecld ero
U3MepeHus paBHbI 8 cM, 9 cMm 1 12 cm.
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30.bokoBoe pebdpo MPaBMIBHOW TPEYroJbHOW NHpPAaMUABI PaBHO 5 CM, a CTOpPOHA
OCHOBaHMs paBHa 6 cMm. Haliaute muiomaas 60KOBOM MOBEPXHOCTH MUPAMUJIBL.

31.ITnomans ceyeHus mapa IIOCKOCTHIO paBHa 20cM?, a paccTosHME OT LEHTpa Liapa
JI0 CeKYIIel TiockocT paBHO 4 M. Haiiqute oO0beM miapa.

32.0cHOBaHHE MUPAMUBI — IPSIMOYTOJIBHBIA TPEYTONIBHUK, KaTEeT KOTOpOoro paseH 40
M, a runioteHny3a paBHa 41 m. Beicota nupamusl paBaa 20 M. Haiiaure o0beM mupamMuibl.

33.BbicoTa npaBUIIbHON YETHIPEXYTOJIBHON MUPAMUIbI paBHa 4 cM, a anogema oopaszyer
¢ BbIcOTOM yron B 45°. Haitaure miomnaas 60KOBOM MOBEPXHOCTH MTUPAMU/IBI.

34. Pa3BepTka OOKOBOW MOBEPXHOCTH IMJIMHIpPA — KBAApPAT CO CTOPOHOM, paBHOU 2CM.
Haiinmute 06beM mumHApa.

35.00pa3yromiasi KOHyca HakKJIOHEHa K IUIOCKOCTH OCHOBaHHMA moj yriom 60°, a
paccTossHME OT IIEHTpa OCHOBAHHS JIO OOpa3yroleld paBHO V3 M. Haiiaure mromans
OOKOBOI MIOBEPXHOCTH KOHYcCA.

36. Ilnomazp MoNHOM OBEpPXHOCTH KyOa paBHa 24 cm?. Haiinure ero o6nem.

37.1IpIMOYTOJBHUK, CTOPOHBI KOTOPOTO paBHbI 2 CM M 5 CM, BpalllaeTcsi BOKPYT
MeHbIIIel cTopoHbl. HaliiuTe 06beM Tena BpalieHus.

38.CTOpOHA OCHOBAHHS MPABWIBHON HETHIPEXYrONBHON NHpaMuabl paBHAa 5V2 M,
O6okoBoe pebpo paBHo 13 M. HaiimuTe 00beM TUpaMUIBI.

39.CTOpOHBI OCHOBAaHHS TPSMOYTOJIBHOTO MapayUIeNienurena paBHel 2 ¢M U 3 cM, a
JMaroHaigb paBHa 7 cM. Haligure momaas MOJTHONM TMOBEPXHOCTH MPSIMOYTOJIBHOTO
napajuiesienunesa.

40.ITpstMOyTONBbHBINA TPEYTOJILHUK, KaTET KOTOPOT'o paBeH 4 M, a TMIIOTEHY3a paBHA 5 M,
Bpaliaercs BOKpyr Ooubliiero karera. Haiaure oobeM Tena BpaiieHus.

41.BokoBOe Pebpo MPaBHIIBHON YeThIpexyrobHoil mpu3Mel ABCDA1B1C1D; paBHo 6V3
M, a CTOpOHa OCHOBaHus paBHa 6 M. Haiinure yron mexay npsimbeimu AB1 u CDa.

42.BpicoTa KOHyca paBHa 8 cM, a paJuyc OCHOBaHUs paBeH 6 cM. Halimure mimomanb
OOKOBOM MIOBEPXHOCTH KOHYcCA.

43. Ctopoust AB u AD ocHOBaHuS  MpSMOYTOJBHOTO  Mapajuiesienunesa
ABCDA1B1CiD1paBabl 6 M 1 8 M, yroin Mexnay auaroHanbto AC: mapaienenunena u
IJIOCKOCThIO OCHOBaHMsi paBeH 45°. Haiinure cuHyc yria wmexay npsamoil ACiu
10cKOCThI0O ABB1.

44. Jlnaronanb kyba paBHa 243 M. Haitgure mmomaap €ero noJiHOM NOBEPXHOCTH.

45.Ha paccrossHuM 9 cM OT LiEHTpa ILuapa MPOBEAEHO CEYEHHE, JJIMHA OKPYKHOCTH
KoToporo paBHa 24 cMm. Haliaure o6beMm mapa.

46.B xonyce mmHA oOpasyromiedl paBHa 5, a paamyc OCHOBaHWs paBeH 4. Haiimgute
o0BeM KoHyca.

47.Nanbl Tpu Touku: A(4;-2;5), B(2; 2; 1), C(3; 6; 1) B nekapToOBOM MPSMOYTOJIBLHOM

cucreMe koopmuHar. Haiitm: a) xoopausatst Bextopos AB y AC . 0) ckamsipHOe

IIPOM3BEICHUE BEKTOPOB AB , AC ; B) YTOJI MEXK/y BEKTOpaMHU AB y AC
48. BeIaucIuTh IUIOMIAAb TpeyroibHuka ¢ BepimHamu A(—4;4;4), B(3;1;0), C(—1,0;6).
49. Haiigure miuny Bextopa AB, ecin A(—1; —1;1) u B(—3;1; 0).
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50.Touka M He nexwut B miockoctu Tpeyroiphnka ABC, K — cepeaura MB. KakoBo
B3anMHOE pacmonoxkenne npsamMeix MA u CK?

_— —s  —s  —s  —  —

51.Ympoctute Beipaxenne: AC T BBy + BA+D B+ 5,0y + DC eciy ABCDAIBICiD: -
napauieIeuIeI.

52.Haiiure cymMMy BeKTOpoB: @(4;2; —4) u b(6;—4;10).

53.Haiiure uikHy BekTopa @ — 3b, ecmn @(2;1;—5), b(—3;0;1).

54. Haiizure unny Bextopa AB, ecin A(2; —5;3) u B(5;1; —2).

55. JlaHbl BEKTOPBI ﬁ[—l; 3;-3)m E[dl-; —5; 1). Haiigure KOOPJMHATHI
W JUIMHY BekTopa AC.

56.0ceBoe ceueHue MUIMHIPA ABISETCA KBApaT, AMaroHajib KOTOPOTo paBHA

8x/§ cM. Halinure oObeM 1umuHapa.

57.B npaBUIbHON YETHIPEXYTOIBHON TUpamMuie 00KOBOE pedpo oOpa3yeT
¢ MIocKocThIo ocHoBaHus 45°%. CTopoHa OCHOBaHUS MUPAMUJIB 6 CM.

Haiinute 00beM nupaMubl.

58. Haiitu ckamsipHoe npoussenerne Bektopos: d(1,—2,1) u b (2,0,1)
59. Haiimure yron mexay Bexropamu: a) @(1,1,1) u 5(1, —1,—-1),

60. Haiiti kocuryc yrima Mexay Bektopamu: @(2,—1,1) u b (4,—3,5)
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Kpurepuu onenku
Kpurtepuu oneHku (3K3aMeH)

Kpurepuu oneHku pe3yibTaTOB BbINOJTHEHUSA
TEOPEeTHYECKOro 3aJaHus

bannni 3a
KPUTEPUU OLIEHKHU

MakcumajabHbIH
o0aaa — 1 6anaa

- JIeMOHCTpUpYeT TiyOOKoe, T[OJHO€ 3HAaHWE U TOHHMaHUe
MIPOTrpaMMHOI0 MaTepuaa;

- HCYEpIBIBAIOLIE, MOCIEI0BATEIbHO, TPAMOTHO M JIOTUYECKH BEpPHO
n3JaraeT MaTepual;

- Ja€T TOYHOE OIPEAEIEHUE U NCTOJIKOBAHNE OCHOBHBIX MOHATHUM;

- TpU OTBETE JIEMOHCTPUPYET CaMOCTOSITEIBHOCTb CYXJIEHUH,
IIPUBOJUT BEPHBIE aPTYMEHTBI, J€JIa€T IPAaBUIIBHBIE BHIBOBI;

- IPABWJIBHO U 00CTOSITEIBHO OTBEYAET HA COIYTCTBYIOLIME BOIIPOCHI.

1

- JIeMOHCTpUpYeT TiyOOKOe, TIIOJIHO€ 3HAaHWE U I[OHHMaHue
IpOrpaMMHOI0 MaTepHaa;

- B OCHOBHOM MPaBHIBHO, 0€3 U3MEHEHUSI OCHOBHOM CYyTH TPAMOTHO H
JIOTMYECKH BEPHO U3JlaraeT MaTepual;

- JIOIlyCKAeT HECYLICCTBEHHBIE HETOYHOCTU IIPU ONPEIACICHUU U
WCTOJIKOBAHUM OCHOBHBIX TTOHSITHIA;

- IOpU OTBETE JEMOHCTPUPYET CaMOCTOSTEIBHOCTb CYXKICHUH,
OPUBOJUT BEPHbIE apPryMEHTbl, BEPHO, HO C HE3HAUYUTEIbHBIMHU
OIIMOKAMU JIeJIaeT BHIBOJIBI;

- MpaBUJIIBHO, HO COBEpINAs HE3HAUWTEIbHBIC OIIMOKH, OTBEYAeT Ha
COIIyTCTBYIOIIHME BOMPOCHI.

0,6

-pacKpbIBa€T OCHOBHOE coOJlep)KaHHe ydeOHOro Marepuaiga, HO
0OHApPYKUBAIOTCS CYLIECTBEHHBIE npoOebI B IMOHUMaHUH
MPOrpaMMHOI0 MaTepuaia

- HEMOJIHO, Hapylllas MocieI0BaTeIbHOCTh U3J1araeT MaTepuall;

- JIOMyCKaeT OMMOKH B OMNpEICNEHUH U HUCTOJKOBAHHH OCHOBHBIX
MMOHSTHU’;

- [pU OTBETE JAEMOHCTPUPYET CAMOCTOSITENBHOCTD CYKIACHUU,
MPUBOJAUT YaCTUYHO BEPHBIE apTyMEHTHI, OTAEJIbHBIE BHIBOJbI HEJb3sI
CUYUTATh BEPHBIMU U 0O0OCHOBAHHBIMU;

- CTYJIEHT WCHBITHIBAET 3HAYMTEJIbHBIE 3aTPyJHEHHUS, OTBeYas Ha
COITYTCTBYIOLIUE BOIPOCHI.

0,3

- HE 3HAET 3HAYUTEJBHON YaCTH MPOTrpaMMHOI0 MaTepuaia, T0MyCKaeT
CYIIECTBEHHBIEC OMIMOKH;

- HE 3HAeT WJIM JAaeT HEBEPHOE ONPEIECICHUE M HUCTOJIKOBAHUE
OCHOBHBIX HMOHSITHI

- HE MOXET MPUBECTH BEPHbIC APTyMEHTHI, JeJaeT HENpaBUJIbHBIC
BBIBOJIBI;

- HEBEPHO OTBEYAET HA COMYTCTBYIOIINE BOIPOCHL.

UTOIoO
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KpuTtepuu oueHKH NPaKTHYECKOI0 3aaHUs MO
ajareope

Baaasl 3a
KPUTEPUH OLIEHKH

Xoa pelleHHs BEpHBIM, MPUBEICHO BepHOE OOOCHOBAHHOE

pellleHHe, MOJIyYeH BEPHBIM OTBET 1.5
Xon pelieHWs BEpHBIM, HO JIONYyIIeHa OJHAa OIIKOKa 1
BBIYUCIIUTEIIBHOTO XapaKTepa,

Pemrenne Ha4yaTo JIOTHYECKH BEPHO, JOTyIICHA
BBIYKMCIIMTENIbHAS OIIMOKAa; WM pEIIeHWe HE ITOBEACHO [0 0,5
KOHII2, OTBET OTCYTCTBYET

HeBepHoe pemieHue, HEBEpPHBIA OTBET WM OTCYTCTBHUE 0
pelIeHus

HUTOTI'O 15

Ne | Kpurepuu olleHKH NPAKTHYECKOTro 3aJlaHMsA M0 reoMeTpun | banibl 3a kpurepuu
OLIeHKH

1 HalJIeH BEpHBIHA CIIOCO0 pelieHus;
IIpUBEECHA BEPHAs II0CIEJ0BATEIbHOCTh BCEX I1aroB PELICHMUS;
BEpHO OOOCHOBaHbl BCE KJIIOYEBbIE MOMEHTHI BbIOPaHHOTO
croco0a perieHus;
BEPHO OTMEUEHBI Ha YEPTEKE CBOICTBA BCEX MPEACTABICHHBIX 15
B YCJIOBUU (UTYD U UX JIEMEHTOB;
BEPHO BBIIIOJHEHBI BCE IPe0Opa30BaHuUs U BHIYMCICHUS;
MOJIYYEH BEPHBII OTBET

2 HalJIeH BEpHBIN CIIOCO0 peIlIeHus;
MpHUBECHA BepHAsl TOCIEI0BATEIbHOCTh BCEX IIAr0B PEIeHUs;
JOMYLIEHBl OTCYTCTBHSI M (WJIM) HerpyOble OIIMOKH B
000CHOBAHMSIX KIIOYEBBIX MOMEHTOB;
BEPHO OTMEYEHBI Ha YEpTeX e CBOICTBA MpPEJICTaBICHHBIX B 1
YCIOBUM (UIYp W HX DIEMEHTOB, KOTOPbIE UIPalOT BakKHYIO
pOJIb B PEIICHUH 33]]a4H;
JOMylIeHa OJiHa Herpy0as BBIYUCIHMTEIbHAs OIIMOKa, He
BIIUSIOIIME HA IPAaBUIBHOCTD AAJTBHEHIIIET0 X0/1a PeIICHHS

3 | Xxox pelieHus BEpHBIN;
pelieHne, BO3MOKHO, HE 3aBEPLICHO;
JOMYIIEHBl OTCYTCTBUSI UM (WiIM) Herpyoble OHMOKH B
000CHOBAHMSIX KIIOYEBBIX MOMEHTOB;
OTMEUEHHBIE Ha YepTeKe CBOICTBA MpPEACTABIECHHBIX B
yCIOBUU GUTYP U UX PIEMEHTOB UMEIOT HETOYHOCTH; 0,5
JOMYUIEHBl HErpyOble OINMOKM B  BBIYUCICHUAX U B
npeo0pa3oBaHUsAX, HE BIHAIOIIME HA NPABHIBHOCTh XO0Ja
pelIeHus;
B PE3yJbTAaTe ITUX OMIMOOK MOXKET OBITh MOJYYCH HEBEpPHBIN
OTBET

4 | HeBepHOE pelleHNe, HEeBEPHbIN OTBET WJIK OTCYTCTBHE PEIICHUS 0

UTOro 15
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