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®ona oneHouHbix cpenactB (mamee — POC) pa3paboraH Ha OCHOBE pabodyeit
nporpammbl ucuuiinael OJ1.03 Maremaruka pa3paboTaHa B COOTBETCTBUU C
denepaibHBIM TOCYJAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM (nanee —
®I'OC) no crenuarbHOCTH CPeHEro MpodecCHoHANIbHOr0 00pa3oBaHus (J1anee -
CIIO) 08.02.15 WadopMmanMoHHOE MOJIETUPOBAHME B  CTPOUTENBCTBE,
YTBEPXKAEHHOT0 puka3zoM MunuctepcTBa npocsenieHust PO 13 urons 2023 roaa
Ne 531, ®I'OC cpennero obuiero o0Opa3OBaHMs, YTBEPKACHHOTO MPHKA30M
MunucrepctBa npocsemieHuss PO or 17.05.2012 Ne 413 (c u3MeHEHHSIMH Ha
27.12.2023 r.) U TpUMEPHON mTporpaMmoil oO0IIeoO0pa3oBaTeIbHON  y4eOHOI
TUCIMIUIMHBL  «Marematuka» I NMPOQecCHOHANBHBIX  00pa30BaTeNIbHBIX
OpraHu3alyi, YTBEpKIAEHHOW Ha 3aceqaHuu CoBeTa M0 OLEHKE COACpKaHUS U
KayecTBa MPUMEPHBIX pabOYNX MporpamMm 0011e00pa3oBaTeIbHOTO U COIUAIBHO -
TYMaHUTapHOTO LUKJIOB CpeaHero mnpodeccuoHanbHoro odpasoBanus IIpoTokon
Ne 14 ot «30» HOs10pst 2022.

Pa3zpaboTuuk:
MuponoBa M.I'. - npenogaarens [IIIK CI'TY umenn I'arapuna FO.A.



1. MacnopT ¢poHAA OLEHOUYHBIX CPEACTB IJI MPOBEICHUA POMEKYTOYHOU
aTTecTAlMHU MO JUCUMUILTIMHE

1.1 Ienu v 32724 POMEKYTOUHOM aTTECTALMH

[{enpr0 MPOMEKYTOUHOM aTTECTAIIMM OOYYaIOIIMXCS SIBIISAETCS YCTaHOBJICHHUE
COOTBETCTBUS pesyibTaTa OCBOCHUS 00y4JaronMMmIcs JMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX PEe3yJIbTATOB OCBOCHMS MPOrPAMMbl JTUCIUTUIMHBI
TpeOOBaHMUSIM K pe3yJibTaTaM OCBOCHMSI OCHOBHOW 0OOpa30oBaTEIbHON MpOrpamMmbl
®I'OC cpennero obmiero oOpazoBaHus, cPOPMUPOBAHHOCTH OOIIMX KOMITETEHIIUN
TpeboBarusIM DenepaqbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIapTa
cpemHero  mpodeccuoHabHOTO — oOpaszoBanmsi 1o  crneruanbHOocTH  08.02.15
NupopmanimoHHOEe MOIETUPOBAHNE B CTPOUTENIBCTBE, paboUeii mporpaMMbl yaeOHOM
mucrunael OJ1.03 MaTteMmaTuka.

['maBHO#M 3amadeil NPOMEXKYTOYHOM aTTeCTallMM OOYYalolUXCs SBISETCS
MPOBEpPKA U OILICHKA YPOBHS OCBOCHHS OOyYarOIIMMUCS MPEIMETHBIX PE3yJIbTAaTOB
OCBOEHHMS MporpaMmbl yueOHo# nucuurnabl OJ1.03 Maremaruka.

IIpeamMeTHbIe pe3yabTaThl:

[11 ymenue omepupoBaTh MOHSATUSMU: OIPEACIICHUE, aKCUOMa, TeopeMa,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, JOKA3aTeJbCTBO, PAaBHOCUIIbHBIE (DOPMYIHUPOBKY;
yMeHue QopMyiIupoBaTh 0OpaTHOE U MPOTHBOMOJIOKHOE YTBEPKIACHHUE, TPUBOIUTD
MpUMEPBl M KOHTPIPHUMEPHI, HCIIOIB30BATh METOJI MaTEeMaTHYECKOW WHIYKIINU;
MPOBOANTH JIOKA3aTeIbHBIE PACCYXKACHUS TMPH pEUICHHH 3a/]ad, OILICHUBATh
JIOTUYECKYIO MPaBUIBHOCTh PACCyKICHUI;

[12 ymenue onepupoBaTh MOHATHUSMU: MHOKECTBO, TTOJIMHOYKECTBO, OTIEpaIllin
HaJ MHO>KECTBAMH; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapart Jist
OMHCaHUsl PEAbHBIX MPOIECCOB U SBICHUN M MPHU PEUICHUH 3a/a4, B TOM YHCIIE U3
JIPYTUX y4eOHBIX MPEIMETOB;

[13 ymenue omepupoBaTh MOHSATUSMH: Tpad, CBSI3HBIN rpad, IEpeBO, ITUKI,
rpad Ha MIOCKOCTH; YMEHUE 33]1aBaTh U OMUCKHIBAThH Tpadbl pa3IMUHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh Tpadbl IpH pEIICHUH 33714,

[14 ymenue cBOOOJIHO ONEPUPOBATH MOHATUSMHU: COYETAHUE, MEPECTAHOBKA,
YUCJIO COYETAHWM, YHUCIO TMEepecTaHOBOK; OuHOM HBIOTOHA; yMeHHE NPUMEHSTH
KOMOUMHATOpHBIE (PaKThI M PACCYKACHUS JIJISl PEIICHUS 3a/1a4;

II5 ymenue omnepupoBaTh IOHATUAMHU: HATYPAIBHOE YHUCIIO, LEIO0E YHUCIIO,
OCTaTOK IO MOJIYJIIO, PallMOHAIBLHOE YHCIIO, WPPAIMOHATBFHOE YHCIIO, MHOXKECTBA
HaTYpaJbHBIX, IIENbIX, pallMOHANBHBIX, JICHCTBUTENBHBIX  YHCEN; YMEHHUE
MCTIOJIb30BaTh; MPU3HAKHU JACTUMOCTH, HAUMEHBIIUN OOITUI TeTUTENh U HANMCHbIIIEe
oOmmiee KpaTHOe, alroput™M EBKiMIa TpH pemieHud 3aaad; 3HAKOMCTBO C
Pa3TMYHBIMH ITO3UIIMOHHBIMU CUCTEMaMU CYMCIICHHS,

[16 ymenwe CBOOOJHO ONEPUPOBATH TMOHATHSIMH: CTENEHb C IEIBIM
MoKa3zaTelieM, KOpPEHb HaTypaJlbHOW CTEMEHW, CTeNeHb C  palMOHAIbHBIM
MoKazaTesieM, CTeNMeHb C JICUCTBUTENBHBIM (BEHIECTBEHHBIM) TIOKa3aTeseM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YHCIIA;



[I7 ymMmeHwe onepupoBaTh MOHATUSMH: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPAaBHEHHMA M HEPaBEHCTB,
PAaBHOCWJIBHOCTb ~ YpPaBHEHUH, HEPABEHCTB WU  CUCTEM,  palUOHAJbHEIE,
UppAaLMOHAJIbHBIE, NOKa3aTEJbHBIE, CTEIICHHBIE, norapudMUyecKue,
TPUTOHOMETPUYECKUE YPaBHEHHS, HEPABEHCTBA U CHUCTEMbI, YMEHHE pEIIATh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IOMOUIBIO PA3JIMYHBIX MPUEMOB; PEIIAThH
YpPaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MApaMETPOM; NPUMEHATh YpPaBHEHMS,
HEpPABEHCTBA, HX CHUCTEMBI I DPEIICHUS MATEMaTUYECKUX 3a7ad M 3aJad U3
pa3INYHBIX 00JacTel HAyKH U PEaIbHOM JKU3HU;

[18 ymenue cBOOOAHO ONEpPUPOBATH MOHATUAMU: rpaduk (yHKIUH, 0OpaTHAs
GyHKIMA, KOMIo3uiusl (yHKIUN, TUHEHHas (QYHKUMs, KBaJpaTH4Has (yHKIUS,
CTeMeHHass (YHKIMS C LEJIbIM IO0Ka3aTeaeM, TPUTOHOMETPUYECKHE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETPUUECKHE (PYHKIMHU, TOKazarelbHas W Jorapupmuyeckas
(YHKIMM; yMEHHME CTPOUTh TIpaduku (PYHKIMM, BBINOIHATH MPeoOpa30BaHUS
rpadukoB (yHKUMN; yMEHHME HCIHOJB30BaTh Tpaduku (QyHKUMNA A1 U3Yy4EHHUs
IPOLECCOB U 3aBUCUMOCTEH MpHU PELIEHUH 3a7ad U3 JPYrHX YYEOHBIX NMPEAMETOB U
U3 peajbHOM JKU3HM; BbIpaxaTb (POpPMyJaMHU 3aBUCUMOCTH MEX]y BEIUYMHAMU;
yMeHHE CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: YETHOCTh (PYHKIHMH, MEPUOJIUYHOCTH
(YyHKUMM, OrpPAaHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTh (PYHKIMHU, BSKCTPEMYM
(¢yHKUIMK, HAHOOJIbIIIEE U HAUMEHbIIIEE 3HAaUCHHS (DYHKIIMHM HA MPOMEXKYTKE; YMEHUE
MIPOBOJIUTh HUCCJEIOBaHUE (DYHKIMHM; YMEHHUE HCIOJIb30BaTh CBOMCTBA M TIpauKu
GyHKIUN JUIsT  pellleHUs ypaBHEHUW, HEPABEHCTB U 3a7ady C MapameTpamu;
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTM MHOKECTBA PEIICHUW YpaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

[19 ymenue CcBOOOJHO ONEPUPOBATH MOHATUSIMH: MOCJIEI0BATEIBLHOCTD,
apudmernyeckass  Mporpeccus, TIeOMeTpHuYecKas  mporpeccus, OECKOHEYHO
yObIBarol1asi reoMeTpuYecKasi porpeccusi; yMeHHe 3a/1aBaTh M0CJIE€I0BATEIbLHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX POPMYI;

IT10 ymeHnue onepupoBaTh NOHATUSIMU: HETIPEPHIBHOCTDh (PYHKIIMH, ACUMIITOTHI
rpaduka GyHKIUU, TIEpBasi U BTOpas MPOW3BOAHAS (PYHKIMU, TEOMETPUUECKHUN U
¢u3MUecKuil CMBICT TPOU3BOAHOW, TEPBOOOpa3Hasi, OMPENEICHHBIM WHTErpa;
YMEHHE HaXOAUTh aCUMIITOTHI Tpaduka (PyHKIIMU; YMEHUE BBIUYUCIATH MPOU3BOIHBIC
CYMMBI, MPOU3BEACHMS, YACTHOTO M KOMIIO3UIMK (DYHKIHM, HAXOJUTh YpaBHEHHUE
KacaTellbHOM K rpaguky (QYHKIMU; yYMEHHE MCHOJb30BaTh MPOU3BOAHYIO IS
Ucce10BaHus (PYHKUMMN, A1 HaXOXKICHUS HAWy4dllero pelieHusl B MPUKIAIHbIX, B
TOM YHCJI€ COLMAIBbHO-PKOHOMHYECKUX U (PU3MYECKHUX 3a7aydax, IJIsl ONpeAesICHUS
CKOPOCTH M YCKOPEHMs; HaxOIWUTh IUIOHNIAAM U O00bEeMbl (QUIYp C TMOMOUIBIO
MHTETpana; NPUBOAUTH IMPUMEPBl MAaTEMATHYECKOIO MOJEIUPOBAHHS C ITOMOIIBIO
mubdepeHnnanbHbIX ypaBHEHUH;

[111 ymenue omepupoBaTh MOHATHUAMM: KOMILIEKCHOE YHCIIO, COIPSKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOIYJb M apryMEeHT KOMIUIEKCHOTO 4ucia, (opma 3amucu
KOMIUIEKCHBIX 4uces (reoMeTpuyeckasi, TPUTOHOMETpHUecKas W ainreOpandeckas);
YMETh NPOU3BOAUTH apuMeTnyeckue AeHCTBUS C KOMIUIEKCHBIMU YHUCIIAMU;
IIPUBOANUTH PUMEPBI UCTIOIb30BaHNS KOMIUIEKCHBIX YHCEIT;

[112 ymenue cBOOOJHO OMEPUPOBATH MOHATUSIMU: CpeAHEE aprU(PMETUUYECKOE,
MeJMaHa, HauOoJblIee U HauMEHbIlIee 3HAUeHUs], pa3Max, AUCIEpPCUsl, CTaHapTHOE
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OTKJIOHEHHE I  ONHUCAHMSI  YHUCIOBBIX  JAaHHBIX; YMEHHUE  HCCIEIOBATh
CTATUCTUYECKHE JIaHHbIE, B TOM YHCJI€ C MPUMEHEHUEM TIpadUyecKuX METOJ0B U
ANIEKTPOHHBIX CPEJACTB; TIpaUUYecKd MCCIEI0OBaTh COBMECTHBIE HAONIOACHUS C
MOMOIIBIO IMarpaMM pacCeUBaHUs U JIMHEWHON perpeccui;

[113 yMeHHe HaxOIWUTh BEPOSTHOCTH COOBITHM C HCIOJIb30BAHUEM
rpaduyecKkux METOJOB; MPUMEHSTHh A peuieHUs 3anad (HOpMysbl CIOXKEHUS U
YMHOXKEHUSI BEPOSATHOCTEH, (opMyIy IMOJHON BeposiTHOCTH, Gopmyny bepnynnm,
KOMOHMHATOpHBIE (HaKThl U (HOPMYJIBI; OLCHUBATh BEPOSATHOCTH PEATbHBIX COOBITHH;
YMEHHE ONEpUpoBaTh MOHATHSAMH: ClydailHas BeJIMYMHA, pacIpeeleHHe
BEPOSATHOCTEH, MaTeMaTHUECKOE OKUaHHE, TUCTIEPCUsl U CTaHJIAPTHOE OTKIOHEHHE
CIIy4aiiHON BeNMUYUHBI, (YHKIUU paclpeleleHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKAa3aTeIbHOTO W HOPMAJIBHOTO pacIpe/esiCHH; YMEHUE HCIOIb30BaTh CBOMCTBA
M3YYEHHBIX pacIpeelieHuid Ui pelleHus 3a/lay; 3HAKOMCTBO C MOHSTHUSIMU: 3aKOH
OOJIBIIINX YKCEN, METO/IbI BELIOOPOYHBIX MCCIIEI0OBAHNM; YMEHHUE MPUBOIUTEH TPUMEPDI
IPOSIBJICHUSI 3aKOHA OOJIBIITNX YUCEN B MPUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUSX;

[114 ymenue cBOOOAHO ONEPUPOBATH MOHATUSIMU: TOUKA, IPsIMAsi, MJIOCKOCTh,
IPOCTPAHCTBO, OTPE30K, Jy4, TUIOCKUIA yTOJ, ABYTPAHHBIN yToJd, TPEeXTPaHHBIA YToI,
nepeceKarouecs, napajielibHble U CKPEIIMBAIOIINECS MpsSMbIe, MapauieIbHOCTh U
MEePIEHANKYJISIPHOCTh MPSAMBIX U TIOCKOCTEH, YOI MEXIY MPSIMBIMHU, YTOJI MEKIY
OpsIMOM ¥ TUIOCKOCTBIO, YTOJ MEXKAY IJIOCKOCTSAMH; YMEHHE HCIIONb30BaTh MpU
pelIeHnr 3a1a4 u3ydeHHbIe (DaKThl U TEOpEeMbl TUIAHMMETPUH; YMEHHE OIICHUBATDH
pa3Mepsl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE OINEepPUpPOBATH MOHATHUSMU:
MHOTOTPAaHHHK, CEUYEHWEe MHOTOTPAaHHWKA, IMPaBUILHBIA MHOTOTPAHHHK, IPHU3MA,
nupamMuia, (Gurypa M TOBEPXHOCTh BpAIEHUS, LWIMHIAP, KOHYC, map, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYCHHs] KOHyca W LUIMHIApA, MapaiieldbHble OCH WU
OCHOBAHUIO, CEUEHHUE IIapa, MIOCKOCTb, Kacarolascs cdepbl, MWIMHIAPA, KOHYCA;
yMEHUE CTPOUTH CEYEHUE MHOTOTPAaHHKKA, N300pakaTh MHOTOTPAHHUKH, QUTYPHI U
MOBEPXHOCTH BpALICHUS, WX CEYEHMs, B TOM YHCIE C MOMOUIbIO 3JEKTPOHHBIX
CPEICTB; YMEHHE NPHUMEHATH CBONCTBA N€OMETPUYECKUX (DUTYp, CaMOCTOATEIBHO
bopMyIMpOBATH OMpEICNICHUs U3yUYaeMbIX (UTYD, BBIIBUTATh TUTIOTE3bI O CBOMCTBAX
U TPU3HAKAX T€OMETPUYECKUX (UTYp, OOOCHOBBIBATH MJIM OMPOBEPraTh MX; YMEHHUE
OPOBOANTH KiaccuPpuKaMioo (uryp Mo pa3nuyHbIM TMPU3HAKAM, BBITOIHSATD
HEOOXO0IUMBIE JOTIOJHUTEIBHBIE TTOCTPOCHUS;

[115 ymeHue cBOOOIHO ONEPUPOBATH MOHATUSIMHU: IJIOWIAAL (PUTYpPBI, 00bEM
¢Gurypsl, BeTMUMHA yIia, PaCCTOSHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSHHE MEXIY
OpSMBIMH, PACCTOSHUE MEXIy TUIOCKOCTSAMHM, IUIOMAAb CQepbl, IUIOMAIh
MOBEPXHOCTH  NHPaMUIbI, TPHU3MBL, KOHyca, IIWIMHApa, 0OBeM  KyoOa,
NPSIMOYTOJIBHOTO MapalijieNienumneaa, TUpaMubl, IPU3MBI, IIMINHIpPA, KOHYyCa, I1apa;
YMEHHE HAXOIUTh OTHOIIIEHHE 00HEMOB TTOTI00HBIX (UTYD;

[116 ymeHue cBOOOJHO OMEPUPOBATH MOHSATHUSMHU: JIBIKCHHE, MapajuIeIbHBIN
MEPEHOC, CUMMETpPHsI Ha TUIOCKOCTH U B MPOCTPAHCTBE, NMOBOPOT, MPeoOpa3oBaHUe
mo00us1, mof00HbIe (PUTYPHI; YMEHUE pacrio3HABATh PABHBIE U TTOI00HBIE (PUTYPHI, B
TOM 4YHCJIE€ B TMpPHUPOJAE, HCKYCCTBE, apXUTEKType; YMEHHE HCIIOJIb30BaTh
T€OMETPUYECKUE OTHOIICHHUS, HAXOJUTh T€OMETPUUYECKUE BEIWYUHBI (IUTMHA, yTOJ,
Iomaas, o0bEM) TpU pEIICHWH 3aJad M3 APYruX YydeOHBIX NPEIMETOB W U3
pEaNbHOM )KU3HU,



IT117 ymeHue cBOOOAHO ONEPUPOBATH MOHATHUAMHU: MPSIMOYIOJbHAs CHCTEMA
KOOpPJMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CymMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpAa Ha YHUCIO, Pa3JOKEHUE BEKTOpa IO 0a3ucy, CKaJsipHOE
IIPOU3BEICHUE, BEKTOPHOE NPOU3BEACHUE, YIOJ MEKIy BEKTOpaMH; YMEHHE
UCIIOJI30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOJ I PELICHHUS N€OMETPUYECKHUX
3a/1a4y U 3a]a4 APYruX y4eOHbIX MPEAMETOB; ONEPUPOBATH MOHATHIMU: MaTpuLa 2x2
1 3X3, OpeNeNINTENIb MATPULIbL, TEOMETPUUECKUN CMBICI OIPEIACITUTENS;

[118 yMeHHe MOIEIMpOBaTh peajbHbIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH,
COCTAaBJAATh BBIPAXXCHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI II0 YCJIOBHIO
3aJla4uM, UCCIIEN0BAaTh MMOCTPOCHHBIE MOJICNN C MCIIONIb30BAaHUEM armapaTa aireOpsl,
VMHTEPIPETUPOBATh IOJYYEHHBIM pE3yJIbTAT, CTPOUTH MATEMAaTHUYECKHUE MOJEIN C
IIOMOIIBI0 TE€OMETPUYECKUX IIOHATUM W BEIWYMH, pPEIIaTh CBA3AHHBICE C HUMH
IPAKTUYECKNE 3a/auy; COCTABIIITH BEPOATHOCTHYIO MOJENIb W HMHTEPIPETHPOBATH
IIOJIyYEHHBIN PEe3yJIbTaT; pellaTh MPUKIAJHbIC 3a1a4l CPEACTBAMU MaTEMaTUYECKOTIO
aHaJli3a, B TOM YHUCJIE COLIMATIbHOIKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

IT19 ymenue BbIOUpATh MOAXOAAIIUN METOJ AJIsl PEIICHUS 3a/1a4M; TOHUMaHue
3HAYUMOCTH MATEMaTHKU B U3yUYEHUU NPUPOJHBIX M OOIIECTBEHHBIX MPOLECCOB U
ABJICHUN; YMEHHE DPAaCIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMAaTUKU B HMCKYCCTBE,
YMEHHE NPUBOJUTH NMPUMEPHI MATEMATUYECKUX OTKPBITUM POCCHUMCKOW U MUPOBOM
MaTeMaTUYECKONU HAYKH.

1.2. ®opMa NpoMeKyTOUYHOM aTTeCTAIMHU

o apyrue GopMbl KOHTpOJSl (CpemHui Oamm 1O TEKYIIUM OIleHKaM
ycrnieBaeMocTH) (1 cemecTp);
o AK3aMeH (2 cemecTp).

(DOHI[ OLICHOYHBIX CpCIACTB COOCPIKUT KOHTPOJbHO-OICHOYHEBIC CpeaCTBa,
HGO6XOIII/IMBIX IJIA IIPOBCACHUA 9K3aMCHaA.

1.3. Cucrema oleHUBAHUS Pe3yJIbTATOB BHINOJHEHHS 3adaHUi

OueHuBaHuE pe3yJbTATOB BBIMOJIHEHUS 3aJaHUAd MPOMEKYTOUYHOM aTTECTAIUuU
00y4Yarouxcsi OCYIIECTBIISIETCS HA OCHOBE CJIEAYIOIIMNX MTPUHIIUATIOB:

JIOCTOBEPHOCTH OIICHKM — OIICHHBAETCS YpPOBEHb C(POPMHUPOBAHHOCTH 3HAHHH,
YMEHUM, TPAKTUUYECKOTO OINbITa, OOMUX U MpPOPECCHOHATBHBIX KOMIICTCHITUH,
MPOJIEMOHCTPUPOBAHHBIX O0YUYAIONUMUCS B XO/I€ BHITIOJTHEHUS 3aaHUS;

aJCKBaTHOCTH OLIEHKH — OILIEHKA BBIIIOJHEHMS 3aJaHU JIOJDKHA IMPOBOJIUTHCSA B
OTHOIIIEHUU TEX KOMIETEHIIUH, KOTOpble HEOOXOAUMBI Il d(P(HEKTUBHOTO BBITIOTHEHUS
3aJIaHus;

HAJIC)KHOCTH OIICHKM — CHCTEMa OIICHHUBAHMSA BBINOJHEHHUS 3aJlaHWH JIOJDKHA
o0namaTh BBICOKOW CTEMEHBbIO YCTOWYMBOCTH TPH HEOJHOKPATHBIX OIICHKAaX YPOBHS
chOpMUPOBAaHHOCTH  3HAHUH,  yMCHH, MPAKTUYECKOTO OITBITA, o0Immux |
npo¢eCcCHOHATBHBIX KOMIETEHIIUN 00yUYatoInXcs;



KOMIUIEKCHOCTH OLIEHKM — CHUCTEMa OLIGHUBAHUS BBIIIOJHEHUsS 3aJaHuil JOJDKHA
MO3BOJISITh MHTErPAaTUBHO OLEHUBAaTh OOHIME U MNPOPECCHOHANBHBIE KOMIIETEHLIUU
00ydJaronuxcs;

00BEKTUBHOCTH OLIEHKH — OIIEHKA BBIMOJIHEHUSI KOHKYPCHBIX 3aJJaHUN JT0JKHA OBITh
HE3aBUCUMOW OT OCOOEHHOCTEH NpOPECCHOHATBHON OpHUEHTAlMK WM HPEeINOYTEHUN
npernoiaBaTelie, OCYIECTBIISIONUX KOHTPOJIb WIN aTTECTALHIO.

[Tpu BBIMOIHEHUH TPOLEAYP OLIEHKHU 33JaHUM HCIOJIb3YIOTCS CIIETYIOIINE OCHOBHBIE
METO/IbI:

METOJ pacueTa MepBUYHbBIX OalIOB;

METO/I pacueTa CBOJIHBIX 0alIOB;

Pe3synbraThl  BBINOJHEHMS  33JaHUN  OIIEHMBAIOTCA B COOTBETCTBUU  C
pa3paboTaHHBIMU KPUTEPUSIMHU OLICHKHU.

Wcnonb3yercs natu OanbHas MIKala AJi OLEHUBAHUS PE3yJIbTaTOB O0yUEHUS:

[lepeBox maATH OanbHOM IIKajdbl yyeTa pe3ysibTaTOB B ISATH OalbHYIO OICHOYHYIO

HIKaIy:
Ouenka KosnyecTBo 02/1510B, HAOpaHHBIX 32
BBINOJIHEHHE TEOPEeTHYECKOr0 1
NMPaKTH4YEeCKOI0 3aIaHUs, CpeIHHUI 0a/1J1 1o
UTOraM aTTeCTALMHU
O1eHKa 5 «OTINYHO» 4,6-5
OrneHKa 4 «XOpOIIO» 3,6-4,5
Omenka 3 3-3,5
«YAOBJIETBOPUTEIHHOY
Onenka 2 <29
«HEYAOBIETBOPUTEIBLHO»

1.4. MaTepuajJbHO-TeXHUYECKOE o0ecnieueHne J1Jisl POBeIeHUsT POMeKYTOYHOM
aTTrecTaluu
BrinonHenue 3amaHuii MPOMEXKYTOYHOM aTTeCTalldd MPOBOJUTCS B Yy4eOHOM
KaOMHETE MaTEMaTHUKH.

1.5 YueOHOo-MeTOAUYecKOEe U MH(POPMALIMOHHOE OOecreyeHue /IJisi MPoBeIeHus
NMPOMEKYTOUHOM aTTeCTAlMU

OcHOBHBbIE YUeOHbIe H3IAHUSA

1. bammakoB, M. W. Maremaruka: yuyeOonuk /M.U. bBammakos.- 2-e uzn., crep.- M.:
KHOPYC, 2019.- 394c¢.- (CITO) https://www.book.ru

2. boromonos, H.B., Cawmoiinenko, II.M. Marematuka: yueOnuk pns CIIO /H.B.
boromonos, II.M. Camoiinenko.- M.: [Opaiir, 2019.- 40lc.- (IIpodeccuonanpHoe
obpasoBanue) https://urait.ru

3. boromornos, H.B. [Ipaktnueckue 3aganus no maremaruke. B 2-x 4. Y.1: yue6. mocobue
mis CITO /H.B. Boromonos.- 11-e usn., nepepab. u mom.- M.: Opaiit, 2019.- 326¢.-
(TTpodeccuonanbroe odpasoBanue). https://urait.ru

4. boromornos, H.B. [Ipaktuyeckue 3aganus no matematuke. B 2-x 4. Y.2: yue6. mocobue
mis CITO /H.B. bBoromonos.- 11-e usn., nepepad. u mom.- M.: Opaiit, 2019.- 251c.-
(ITpodeccuonanproe obpasoBanue). https://urait.ru



https://www.book.ru/
https://urait.ru/
https://urait.ru/
https://urait.ru/

5. T'yceB, B. A. I'eomerpusi: yyeObHOe mocoOue sl cpenHero mnpodecCuOHATBLHOTO
obpazosanus / B. A. I'yces, 1. b. Koxyxos, A. A. [IpokodseB. — 2-e u3f., ucop. u A0m. —
Mocksa: M3znarensctBo [Opaiit, 2020. — 280 c. — (IIpodeccronansHoe oOpa3oBaHwme)
https://urait.ru

JlonoTHUTE/IbHbIE YYeOHbIe U3TaHUS

6. boromonos, H. B. Anrebpa n Havana aHanm3a: y4eOHOe mocoOue IJjisi CpPEeIHEro
npodeccuonanpHoro odpazosanus / H. B. boromonos. — MockBa: U3natensctBo FOpaiir,
2020. — 240 c.— (IIpodeccuonansnoe obOpaszoBanue). — ISBN 978-5-534-09525-8.
I'pud YMO CIIOhttps://urait.ru

7. boromoinoB, H. B. Marematuka. 3agaun ¢ pemeHusiMu B 2 4. Yacts 1 : yueOHOe
nocobue 11 cpeanero npodeccuoHanbHoro oobpazoanus / H. B. boromonoB. — 2-e¢ u3j.,
ucnp. u gorm. — Mocksa : M3garensctBo FOpaiit, 2020. — 439 ¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-09108-3. I'pup YMO CIIO https://urait.ru

8. boromonoB, H. B. Maremaruka. 3agaun ¢ pemieHusMu B 2 4. Yacte 2 : ydeOHOe
nocobue amnsi cpenHero npodeccruonaibHoro oopasosanus / H. B. boromonos. — 2-e u3g.,
uctp. u gorm. — Mocksa : M3garensctBo FOpaiit, 2020. — 320 ¢. — (IIpodeccuonanpHoe
obpasoBanue). — ISBN 978-5-534-09135-9. I'pudp YMO CIIO https://urait.ru

9. Marematuka: anrebpa W Havajla MaTEMaTHYECKOTO aHallh3a, TeOMETpUs IS
npodeccuil U crnenuaibHOCTEN CcolMallbHO-3KOHOMUYeckoro mnpoduins/ ['yces B.A.
I'puropre C.I'. , UBonruna C.B. - 2-e u3g. crep.—  M.: Axangemus, 2018.-
416 c. https://academia-library.ru

HNuTepHeT-pecypebl
10.. www.fcior.edu.ru (denepanbHblil HEHTP HHPOPMALTMOHHO-00pa30BATEIbHBIX PECYPCOB
(OLIHOP)).
11. www.school-collection.edu.ru (Eaunas Komekius upoBbIX 00pa30BaTEIbHBIX
pecypcoB)
12. www. Ucheba. com (O06pa3oBaTenbHbIi opTal «Yueba»: « Ypoku» (Www. uroki. ru)
MeTtoauyeckne ykazaHusi AJisl 00y4aIOUIUXCS MO0 OCBOEHHIO N CHUILINHBI
13. MeToaudeckue yKa3zaHus IJIsl 00YJaroIIUXCsl IO BHITTOTHEHHUIO MPAKTUIECKUX padoT.



https://urait.ru/bcode/449003
https://urait.ru/book/algebra-i-nachala-analiza-449037
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-449007
https://urait.ru/book/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-449036
https://academia-library.ru/catalogue/4831/370005/

2. KOHTpPOJIbHO-01IeHOYHbIE CPeICTBA
O0beKThI OLIecHUBAHHUSA:

[11 ymeHue omnepupoBaTh MOHSATUSIMU: OIpPEACICHUE, aKCUOMa, TEeopeMa,
CJIEICTBHE, CBOMCTBO, IMPHU3HAK, JOKA3aTeJbCTBO, PABHOCUIIbHBIE (DOPMYIHUPOBKU;
yMeHue (popMyIHpoOBaTh 0OpaTHOE M MPOTHBOTIOIOKHOE YTBEPXKACHHUE, TPUBOIUTH
MpUMEPHl M KOHTPIPHUMEPHI, HCIIOIB30BATh METOJI MaTEeMaTHYECKOW WHIYKIIWU;
MPOBOJIUTh  JTOKA3aTEbHBIC PACCY)XKICHUS TIPH PEIIeHWH 3aaad, OICHUBATH
JIOTUYECKYIO MPABUIILHOCTh PACCYKICHHM;

[12 ymeHue onepupoBaTh MOHIATHIMHU: MHOKECTBO, TIOJIMHOKECTBO, OTICPAITHH
HaJ] MHOXXECTBAMHU;, YMECHHUE HCITOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis
OMKCAaHMs PEAIbHBIX MPOIECCOB U SIBJICHUN U MPU PEUICHUU 3a]a4, B TOM YHUCJE U3
JIPYTUX y4eOHBbIX MPEIMETOB;

[13 ymeHue omnepupoBaTh MOHSATUAMH: Tpad, CBSI3HBIN rpad, IepeBo, IUKI,
rpad Ha MIOCKOCTH; YMEHHUE 33J1aBaTh U OMUCKHIBAThH Tpadbl pa3IMUHBIMU CIIOCOOAMU;
UCIIOJIb30BaTh Tpadbl MpU pEIICHUH 3a/1aY;

[14 ymenue cBOOOAHO ONMEpUPOBAThH MOHATHUAMH: COYETAHHE, NEPECTAHOBKA,
YUCJIO COYETAHWM, YHUCIO MEepecTaHOBOK; OuHOM HBIOTOHA; yMeHHE NPUMEHSTH
KOMOWHATOpHBIE ()aKThl U PACCYKACHUS IS PEIICHIS 3a71a4;

[I5 ymenue omepupoBaTh NOHATHUSAMU: HATypPaJIbHOE YHCIIO, LENOE YHUCIIO,
OCTaTOK IO MOJYJIIO, PallMOHAIBLHOE YHCIIO, WPPAIMOHATBFHOE YHCIIO, MHOKECTBA
HAaTypallbHBIX, MEJBbIX, pPAIHNOHAIBHBIX, JCHCTBUTEIBHBIX  YHCEN, YMCHHC
WCITOJIh30BaTh; MMPU3HAKHU JACIUMOCTH, HAUMEHBIINN OOIINI JENUTENh 1 HANMCHBIIICS
ofmee KpaTHOe, anropuT™M EBKIMga TpW  pelIeHWH 3a7ad; 3HAKOMCTBO C
Pa3TUYHBIMU MMO3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS,;

[16 ymenue CBOOOJHO OINEPUPOBATH TMOHATUSIMH: CTENEHb C LEIBIM
MoKaszaresiieM, KOpPEHb HaTypaJlbHOM CTENEeHW, CTeNeHb C  palMOHAIbHBIM
MoKaszareyieM, CTeNeHb C JICWCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTelieM,
norapuM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBLHOTO YHCIIA;

[17 ymenuwe omnepupoBaTh TOHSATHUSMU: TOXKACCTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YPAaBHCHMM W HEPaBEHCTB,
PaBHOCWJIBHOCTh  YpaBHCHHMM,  HEPABEHCTB WM  CHCTEM,  paIlMOHAJbHEIC,
HUppalMOHATBHEIC, MOKa3aTeIIbHBIE, CTCTICHHBIE, JorapuMUIECKHE,
TPUTOHOMETPUUYECKHE YpaBHEHHUs, HEPABEHCTBA W CHCTEMBI, YMEHHE peIIaTh
ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIATh
ypaBHEHHWsS, HEPABEHCTBA W CHUCTEMBI C TIapaMeTpOM; TPHUMEHSATh YpaBHCHWS,
HEPABEHCTBA, WX CHCTEMBl JUIA PEIICHUS MaTEeMaTHYCCKUX 3ajady M 3aJad U3
Pa3IMYHBIX 00JACTE HAYKU U pealTbHOM JKU3HU;

[18 ymenue cBOOOTHO OMEpPUPOBATH MOHATUSIMU: Tpaduk GyHKIMH, 0OpaTHAS
byHKIMS, KOMMO3UIMS (YyHKIWA, JUHEHHas (QYHKIUSA, KBaapaTU4Has (QyHKIIUL,
cTeneHHass (YHKIUS C METbIM TIOKa3arejieM, TPUTOHOMETpuueckue (yHKIINUH,
oOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIIMH, TOKa3zaTelbHas W Jorapupmudeckas
byHKIUK;, yMEHHE CTpOUTh Tpadukd GYHKIUNA, BBIMOIHATH MPeoOpa3oBaHUs
rpagukoB (YHKIHI; YMEHHE WCIOJIb30BaTh TIpaduku (QYHKIUN IS HU3yUEHUS
IIPOIIECCOB U 3aBUCUMOCTEH TIpH PEIICHUU 3aJ1a4d U3 JPYTuX YUCOHBIX MPEIMETOB U
U3 pEAbHON JKM3HU; BBIpaXKaTh (OPMyJIaMH 3aBUCHUMOCTH MEXJIY BEIMYMHAMU;
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yMeHHE CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: YETHOCTh (PYHKLMH, MEPUOJUYHOCTH
(YHKIMM, OrpaHUYEHHOCTh (YHKLUUH, MOHOTOHHOCTb (DYHKLUHU, HKCTPEMYM
(GyHKIMM, HanOOJIbLIIEE U HAUMEHBIIIEE 3HAUECHUS (PYHKIIMH Ha IPOMEXKYTKE; YMEHUE
IPOBOJUTH HCCIIEOBaHUE (YHKIUH; YMEHHUE HCIIOJIb30BATh CBOMCTBA U TpauKu
(YHKIOMI JUIg  pellleHus YpaBHEHHMM, HEpaBeHCTB U 3aJay C [apaMeTpamy;
M300pakaTb HA KOOPAMHATHOW IUIOCKOCTM MHOKECTBA PEIICHWA YpaBHEHHI,
HEPABEHCTB U UX CUCTEM,;

[19 ymeHnue CcBOOOAHO OMEPUPOBATH TMOHATHUSMHU: MOCIEAOBATEIHHOCTD,
apudmernyeckas  Mporpeccus, TeoMeTpHueckas  mporpeccusi, OEeCKOHEYHO
yOBbIBaroIasi FeOMETPUYECKast MPOTPECCHUST; YMEHHUE 3a/1aBaTh MTOCIEI0OBATENBHOCTH, B
TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX POPMYIT;

[110 ymenue onepupoBaTh NOHATUSIMU: HETIPEPHIBHOCTD (DYHKITHH, ACUMITTOTHI
rpaduka (yHKUIUU, IIepBas U BTOpas MPOU3BOJIHASA (PYHKIMHM, T€OMETPUUYECKUN U
(¢u3nyeckuil CMBICI TPOU3BOJHOM, IMEepBOOOpa3Has, OINpEAENEHHbIH WHTErpa;
YMEHHME HaXOJUTh ACUMIITOTHI rpaduka GyHKUUU; YMEHUE BBIUUCIATH IPOU3BOIHBIE
CYMMBbI, IIPOM3BE/ICHUS, YACTHOIO U KOMIIO3ULIMU (PYHKLIMHA, HaXOJUTh ypaBHEHUE
KacaTelnbHOM K Tpapuky (yHKUMU; YMEHHE HCHOJIb30BaTh IPOU3BOIHYIO IS
UCCIIEIOBaHUs (PYHKLIMH, A1 HAXO0XKJICHUS! HAWIy4Ilero peluieHus B MPUKIIaJHbIX, B
TOM YHCJI€ COLUMAIbHO-?KOHOMHYECKHX M (PU3MUYECKHUX 3a7aydax, Il ONpeAeIICHHS
CKOPOCTH M YCKOPEHHMs; HaxOIWUTh IUIONIAAM U O00bEMbl (QUIYp € TMOMOUIBIO
MHTETpajna; MPUBOAUTH MPUMEPHI MATEMATUYECKOTO MOJAECIMPOBAHUSA C ITOMOIIBIO
nuddepeHnanbHbIX YpaBHEHUIT;

[111 ymeHune omepupoBaTh HOHATHUSMH: KOMIUIEKCHOE YMCIO, CONPSKEHHBIC
KOMILIEKCHBIE YHUCJa, MOJYJIb U apryMEHT KOMIUIEKCHOrO 4ucia, (opma 3amnucu
KOMILIEKCHBIX 4HhceNl (FreoMeTpUyecKasl, TPUTOHOMETpHUUYEcKass M ainreOpanyeckas);
yMETh TNPOU3BOAUTH apuU(PMETUUYECKUE MACHCTBHS C KOMIUIEKCHBIMU YHUCIIAMU;
IIPUBOJUTH IIPUMEPBI UCITOJIB30BAHUSA KOMIUIEKCHBIX YHCEIT,

IT12 ymenue cBOOOAHO OMEpUPOBATh MOHATUSAMU: CpeAHEe apu(PMETUUECKOE,
Me/aMaHa, HauOoJblllee U HauMEHbIIIee 3HAUCHUs, pa3Max, JUCIEepPCHUsi, CTaHIapTHOE
OTKJIOHEHUE JUIsl  ONHCAHMSA  YMCIOBBIX  JaHHBIX; YMEHHE  HMCCIIEL0BaTh
CTaTUCTUYECKUE JaHHbIC, B TOM YHUCJIE C NPUMEHEHHEM IrpauuecKux METOJIOB U
ANIEKTPOHHBIX CPEACTB; TIpaUUYecKd MCCIEI0BAaTh COBMECTHbIE HAONIOACHUS C
ITIOMOUIBIO THArpaMM PaCCEUBAHHUsS U JINHEMHON pETPECCUN;

[113 yMeHHe HaxoOIWTh BEPOSTHOCTH COOBITMM C HCIOJIb30BAHUEM
rpa@uuecKkux METO/OB; MPUMEHATh JJIA pPELICHUs 3a1ad (QOpMyJbl CIOXKEHHUS U
YMHOKEHHSI BEPOATHOCTEH, (popMyiy MOJHOM BeposiTHOCTH, (hopmyiy bepHyim,
KOMOMHATOpHBIE (aKkThl U (HOPMYIIBI, OIIEHUBATh BEPOATHOCTH PEATbHBIX COOBITUI;
YMEHHE ONEPUPOBATH IMOHATHSAMU: CIIydyalHas BEJIMYMHA, PACHPEICIICHHUE
BEPOSATHOCTEH, MATEMATUYECKOE OKHUJIAHME, NUCIEPCUSA U CTAHAAPTHOE OTKIIOHECHHE
CIIy4ailHOM BeNMUYUHBI, (YHKIUU paclpeleleHuss U IUIOTHOCTH PaBHOMEPHOTO,
II0KA3aTEJIbHOTO M HOPMAJIBHOI'O PAaCHpEAcIICHUN; YMEHHE HUCIOJIb30BATh CBOMCTBA
M3YUYCHHBIX PACIPENEIICHUN Ul PEIICHUs 3a7a4; 3HAKOMCTBO C IOHATHSAMU: 3aKOH
OO0JIBIIMX YKCEN, METO/IbI BEIOOPOUHBIX UCCIIEI0OBAaHU; YMEHUE TPUBOIUTH MPUMEPDI
MPOSIBJICHUS 3aKOHA OOJIBIIUX YUCEI B TPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

[114 ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMHU: TOUKA, IPsIMAs, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jy4, INIOCKUN yIOJl, ABYIPAHHBINA yIOJl, TPEXTPAHHBIN YIoJ,

10



NIEPECEKAIOIINECS, MapaJUIe/IbHbIE U CKPEUIMBAOLIMECA MPSAMBIE, MAPAIIIEIBHOCTD U
NEPNEHINKYJIIPHOCTh NPSMBIX U IUIOCKOCTEM, YIOJl MEXAY NPSIMBIMU, YTOJI MEXKIY
OpSIMOM M TUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSMH; YMEHUE HCIIOIb30BaTh MpPH
pelIeHUH 3aJa4 M3y4YeHHbIe (DAKTHI M TEOPEMBbI MIAHUMETPUU; YMEHHUE OIEHUBATH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; yYMEHUE OMNEPUPOBATH IMOHATHUIMH:
MHOTOIPAHHHMK, CEYEHHWE MHOIOIpaHHWKA, MPaBUJIbHBI MHOTOIPAHHMK, IpU3Ma,
nupamMuia, (purypa M TOBEPXHOCTh BpAIEHUS, LWIMHIP, KOHYC, map, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHUS KOHyca M UWIMHJAPA, MapajuieIbHbIE OCH WM
OCHOBAHUIO, CEUEHHUE Iapa, MIOCKOCTb, Kacaromascs cephl, IINHIPA, KOHYCA;
YMEHHUE CTPOUTh CEYEHWE MHOTOIPAHHHMKA, U300pakKaTb MHOTOIPAHHUKH, (DPUTYpHI U
MTOBEPXHOCTU BpAICHMS, UX CEYECHHs, B TOM YHCIE C IMOMOULIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NMPHUMEHATH CBONCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOATEIHHO
bopMyIMpPOBATH OMpE/IeNICHUs U3yUYaeMbIX (PUTYD, BBIIBUTaTh TUIIOTE3bI O CBOMCTBAX
U MpU3HAKaX T€OMETPUUYECKUX (PUryp, 0O0CHOBBIBaTh WM ONPOBEPraTh UX; YMEHUE
OpOBOAUTh KiaccuuKaluio (UIYyp 0O pa3dyHbIM [PU3HAKAM, BBIIOJIHATh
HEOOXOAUMBIE TOMOJHUTENIbHBIE TIOCTPOCHHUS;

IT15 ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMU: IJIOWAAbL QUTYpPBI, 00BEM
(Gurypsl, BeIMUMHA YIJa, PACCTOSHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSIHUE MEXIY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUIOMAAb CcQepbl, IUIOMAb
MOBEPXHOCTU  MUpaMUIbl, MPU3MBL, KOHycCa, UWIUHApPA, 00beM  KyoOa,
MPSAMOYTOJIBHOTO NapajijIesIeNuIe1a, TUPaMH/Ibl, IPU3Mbl, HHJIMHAPA, KOHYyCa, 11apa;
YMEHHUE HaXOUTh OTHOLIEHUE 00BEMOB MOJO0OHBIX (UTYD;

[116 ymeHue cBOOOAHO ONMEPUPOBATH MOHATUSIMU: JIBUKEHUE, TTapalICIbHBINA
MEPEHOC, CUMMETPHUSI Ha IUIOCKOCTU UM B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHE
noa00usi, No100HbIe (PUTYPBI; YMEHUE PACIIO3HABATH PABHBIE U OJO0HBIE PUTYPHI, B
TOM 4HCJI€ B TMPUPOJE, HCKYCCTBE, AaApPXUTEKTYype; YMEHHE HCIIOJIb30BATh
r€OMETPUYECKHE OTHOILIEHHUS, HaXOIUTh N€OMETPUUYECKUE BEJIWYUHBI (UIMHA, yTOJ,
wion@aab, o0beM) MPHU PEIICHUH 3a]ad U3 JAPYTUX Y4YeOHBIX TPEIMETOB W U3
pEaJIbHOM )KU3HU;

[117 ymeHue cBOOOAHO ONEPUPOBATH MOHATHUAMHU: MPSIMOYTOJbHAsI cCHUCTEMA
KOOPJMHAT, BEKTOpP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CymMMa BEKTOPOB,
MPOMU3BEJCHUE BEKTOpa Ha YMCIIO, PaA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKaJIsipHOE
MPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YroJl MEXJIy BEKTOpaMHU; YMEHHUE
MCIIOJIb30BaTh BEKTOPHBIM U KOOPJIAMHATHBIA METOJ AJIA PEIICHHUS T€OMETPUYECKUX
3a/1a4y U 3a7a4 APYrux y4yeOHbIX MPEAMETOB; ONEPUPOBATh MOHATHIMU: MaTpuLa 2X2
u 3x3, onpenenuTenb MaTPUILIbl, TEOMETPUUECKUN CMBICIT ONPEICTUTENS;

[118 ymMeHue MOJEIMpPOBATH peajbHble CUTYallMM Ha S3bIKE MaTEMAaTHUKH;
COCTaBJISITh BBIPAKEHUSI, YPAaBHEHHUS, HEPABEHCTBA U HUX CHUCTEMBI IO YCJIOBUIO
3aJla4yM, UCCIIEN0BAaTh MOCTPOCHHBIE MOJIENN C MCIIOJIb30BAaHUEM arrapaTa ajreOpsl,
MHTEPIPETUPOBATh IOJIYYEHHBIM pPE3yJIbTAaT; CTPOUTh MATEMATHYECKHE MOJEIU C
IIOMOILBI0 T€OMETPUYECKUX IOHATUM M BEJIMYMH, PEIIATh CBA3AHHBIE C HUMU
MIPAaKTUYECKHUE 33]a4d; COCTABJIATh BEPOSITHOCTHYIO MOJENb M HHTEPIPETUPOBATH
MOJIyYEHHBI pe3ysIbTaT; pellaTh NPUKIAIHbIE 33a4a41 CPEACTBAMU MAaTEMAaTHYECKOIO
aHaJli3a, B TOM YHUCJI€ COLIMATbHOIKOHOMHUYECKOTO U (PU3NYECKOTO XapaKTepa;

[119 ymenue BpIOMpaTh MOAXOASIIMA METO JUIsl pELLICHU 3aJa4ul; TOHUMaHHe
3HAYUMOCTH MATE€MAaTUKU B W3YYEHUHU MPUPOJHBIX M OOIIECTBEHHBIX IMPOILIECCOB U
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SBJICHUM; YMEHHE pacClO3HABaTh MPOSBICHHE 3aKOHOB MaT€MaTHKU B HCKYCCTBE,
yMEHUE MPUBOJIUTH MPUMEPHl MaTEMaTUUYECKUX OTKPBITUM POCCHIMCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

MeTox npoBe/ieHHsI ATTECTAIUHU: BHITOIHCHNE YK3aMEHAIIMOHHOTO KOMILICKCHOTO

3aaHMs.

3amanmue:

1.OTBETUTH HAa BOIIPOCHI.

2. Pemmmute 3agaun.

dopma aTTeCTANMHU: BHITIOJHEHUE KOMIUIEKCHOTO 3a/I1aHHS.

3ananmue:

1.TeopeTrdeckoe: OTBETUTH HA JIBa BOIIPOCA, TIPH BBHITTOJIHCHUH 33JIaHUST 00YJIarOIIIHIACS
MO>KET B TUCbMEHHOM (popMe COCTaBUTH IJIaH OTBETA HA BOMPOC;

2. IIpakTudeckoe: BBITIOJIHEHHUE JBYX MPAKTUUYECKUX 3aTaHHM.

YcJI0BUSA BBINOJIHEHHS 32/ IaHUSI:

1) 3amanue BBITIONHACTCS B KabuHeTe «MareMaTuka;

2) oOyJarommecs: OTBEYarOT Ha JIBa TCOPETHUECKUX BOIIPOCA;

3) nmpakTUYeCKOe 3aJaHKE BHIMOIHICTCS MUCHbMEHHO Ha OYMa)KHOM HOCHTEIIE.

4) BpeMsi, OTBOJJUMOE Ha BBITIOJIHEHUE 3aiaHus - 270 MUHYT, B TOM YHCIIC:

5) nucepMeHHBIN 0TBET Ha Bonpockl— 240 muH: (15 MUH Ha TOATOTOBKY, 225 MUH Ha
cobeceT0BaHME)

6) pemenue 3agaun - 30 MUH.

7) MaKCHMaJIbHBIN 0asT 3a 3aaHKe -5 0aJIJIOB, B TOM YHCIIC:

OTBET Ha BOIPOCHI - 2 Oaia;

BBITIOJTHEHUE MUCbMEHHOTO 33/1aHus - 3 Oaa.

| cemecTp

IlepeyeHb TeopeTHYECKUX BONPOCOB
[enble n panOHANBHBIE YUCTIA.
JlericTBUTENIbHBIC YHUCIA.
[TpubnmxeHHbIC BBIYNUCICHUS.
KommnekcHeie uncna.
Kopuu u crenenu.
KopHu HatypaibHOM CTENEHU U3 YUCIa U UX CBOWCTBA.
Crenenu ¢ pallMOHAJIbLHBIMU MOKA3aTENs MU, UX CBOMCTBA.
CreneHu ¢ 1eMCTBUTEILHBIMU MMOKA3aTEISIMH, UX CBOMCTBA.

©ooNo Ok wbdRE

Jlorapudm uncna. OCHOBHOE J1Orapu(pMUUECKOE TOXKIECTBO.

-
©

Jlorapudwmsl. CBoiicTBa morapudmMos.

|
=

Jlorapudm. [lecsaTuunHble U HATypaJIbHbIE JIOTapu(MBI.

-
N

Jlorapudwm. Onpenenenne. [lpaBuna aeiictBuii ¢ morapudmamu.

-
w

Jlorapudm. OcHoBHbIe TIOHATHS. [lepexon kK HOBOMY OCHOBaHHUIO.

|
~

[IpeobpazoBanue anreOpandecKkux BhIpaKECHUH.

-
o1

[IpeobpazoBaHue palMOHAIBHBIX U UPPALUOHATBHBIX BBIPAKEHHH.

|
S

[IpeobpazoBaHue CTEMIEHHBIX U TTOKA3aTEIbHBIX BHIPAKCHUH.

12



17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
217.
28.
29.

30.
31.
32.
33.

34.
35.

36.
37.

38.

39.

40.
41.

42.
43.
44,
45.
46.
47.
48.
49.

IIpeoOpazoBaHue TOKA3aTENbHBIX U JOTapU(PMHUUECKUX BbIPAXKEHUH.
Pannannas mepa yrna. BpamarensHoe qBHKEHHE.

Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT'€HC YHCIIA.

3HaKM, YHUCJIOBbIE 3HAYEHUS U CBOMCTBA YETHOCTH, HEYETHOCTHU
TPUTOHOMETPUUECKUX (PYHKIIHIA.

Tpuronomerpuueckue GyHKIMH YUCIOBOI'O apryMEHTa.

OCHOBHbBIE TPUTOHOMETPUUECKHUE TOXKIECTBA.

@opMyibl NPUBEICHMUS.

DopMyIIbI CIIOKEHUS.

CuHyC ¥ KOCHHYC ABOWHOTrO yria. @opMyibl HOJOBUHHOTO YIJIa.
[IpeobpazoBaHue CyMMBbl TPUTOHOMETPUUYECKUX (DYHKIIMI B IPOU3BEICHUE.
[IpeoOpazoBaHue IPOU3BENEHUS TPUTOHOMETPUUECKUX (DYHKIUI B CyMMY.
[IpeoGpazoBaHusi MPOCTEHIIUX TPUTOHOMETPUUECKHUX BBIPAKEHUM.
BripaxkeHne TpUroHoMeTpuuecKux (PyHKIUN yepe3 TaHT€HC IMOJIOBUHHOTO
aprymeHra.

ApKcuHyC, apKKOCHHYC, ApKTAaHT€HC YHCIa.

[IpocTeiiue TPUrOHOMETPUYECKUE YPABHEHUS.

[IpocTeitmme TpUroHOMETPUIECKNE HEPABEHCTBA.

@Oynkuuu. OcHoBHble NOHATHSA. OONacTh ompeneiaeHus U MHOXKECTBO
3HA4YCHUM.

Oyukiuu. ['padux pyHKINM.

@Oynkuuu. Iloctpoenue rpadukoB (GYHKIMHA, 3aJaHHBIX PA3IUYHBIMU
crioco0amu.

Oyukiuu. CBoiicTBa PyHKIUU.

@yHKIIMM. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAaHUYEHHOCTD,
NEePUOJIUYHOCTb.

Oyukiun. [IpomexxyTkn Bo3pacTaHus W yObIBaHUS, HauOoJiblliee W
HauMeHbIIee 3HaUeHUs], TOUKH IKcTpemyMa. ['padudeckast uHTeprnpeTanus.
Cnoxnas ¢yHkuus (kommnosuuus). Apudmernueckue omnepanuu HaJ
(GYHKIMSIMU.

Oyukiun. [ToHsTHE O HEMPEPHIBHOCTH (DYHKITHH.

Ob6parabie  ¢ynkiuu. OOmacTe ompeneseHuss W 00JacTh 3HAYCHHI
oOpaTHO¥ (yHKIIUU.

O6patubie Pynkuuu. Coiicta. ['paduk oOpaTHON HyHKIUU.
Jlorapudmuueckas GyHKIUs, €€ CBOWCTBA U Ipaduk.

Jlorapudmudeckne ypaBHEHHUS 1 HEPABEHCTBA.

[Toka3zarenbHast GyHKILIHS, €€ CBOICTBA U rpaduK.

IToka3zarenpHble ypaBHEHHUS 1 HEPABEHCTBA.

Crenennas (yHKIHS, €€ CBOWCTBA U rpaduk.

VYpaBHEeHUS 1 HEPABEHCTBA CTEIIEHHON (PYHKIUU.

OO6nacte ompeleneHus W MHOXECTBO 3HA4CHUH QYHKIUH y= SInX,eé
CBOICTBA U rpaduK.
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50.

51,

52.

53.

54,
55.

56.

57,

58.
59.
60.
61.
62.
63.
64.

65.
66.

67.

OGuacTh ompejeneHuss U MHOXKECTBO 3HAYeHHH (YHKIMH y= COSX, e€
CBOICTBA U rpaduK.

Ob6unacte ompezaeneHuss ¥ MHOXKECTBO 3HadeHH (yHkuun y= tgX, eé
CBOICTBa U rpaduK.

OO6usacTe omnpeneneHuss U MHOXKECTBO 3HAueHUU (yHKUMHU Y= CtgX, eé
CBOICTBa U rpaduK.

[IpeobpazoBanust rpadukoB QyHkuuidl. CUMMETpUST OTHOCHUTEIIBHO OCEH
KOOPJAMHAT.

[IpeobpazoBanus rpadukoB ¢yHkui. [lapanaeapHbIil mepeHoc.
[IpeobpazoBanus rpadukoB pyHkiuid. CUMMETpUsT OTHOCUTEIBLHO Hauaja
KOOpJIMHAT.

[IpeoGpazoBanus rpadukoB QyHkIuil. CHUMMETpHsI OTHOCUTENIBLHO MPIMOMN
y=X.

IIpeobpaszoBanus rpadukoB ¢yHKIHMA. PacTsokeHne W cokathe BIOJIL OCEi
KOOPJIMHAT.

YpaBHeHMs. PaBHOCUIIBHOCTH ypaBHEHUN,

VYpaBuenus. OCHOBHBIE IPUEMBI UX PEIICHUS.

Cucremsbl ypaBHEHHI. PaBHOCHUIIBHOCTE CUCTEM YPaBHEHHM.

Cucrembl ypaBHeHH. OCHOBHBIE IPUEMBI UX PEIICHMUS.

HepasenctBa. OCHOBHBIE TPUEMBI UX PELICHUSI.

HepasencTtBa. PaBHOCHIIBHOCTE HEPABEHCTB.

Hcnons3oBanue cBOMCTB B rpadyuKoB (DYHKITUH TIPH PEIICHUH YPAaBHEHUH 1
HEPaBEHCTB.

Merto1 UHTEPBAJIOB.

N3o0paxkenne Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBA PEIICHUIN
YPaBHEHUH C JIByMsI IEPEMEHHBIMHU U UX CUCTEM.

N3o0paxenne Ha KOOPAWHATHOM TIOCKOCTM MHOXECTBA pPEIICHUN
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilepeyensb 3axau

Pa3BuTHe MOHATHSI O YHCJIE

1. BoIuyuCauTh:
(1+i)°
2. HaiiTu Mmoziynb W apryMeHT KOMILIEKCHOT'O YUCIIA
z=-5i
3. JlaHbI ynca:
=245
z,=1-1

o 1 Z
Haiignre: ~1 “2

4. Jlanbl yncna:
5= *JII'E_ ﬁz
24 = «.E +J§3‘

14



9 21— Z
Haiimure: "1 <2
5. IlpencraBpTe KOMIUIEKCHOE YHCIO B TPUTOHOMETPHYECKON U

mokasarelbHoil gopmax: £ = | ~if3

6. 'panumna  aOCONFOTHOW  TOTPEIIHOCTH  MPUOIMKEHHOTO
3HaueHus 386 umcia X paBHa 0,5. YKaxuTe I'paHMIbl, B KOTOPBIX
3aKJIFOUYEHO YHUCJIO X.

7. Jlanbl npuOmmkeHHble 3HaueHus uucia x=2/3: a=0,6; B=0,60;
¢=0,67. Kakoe u3 3Tux TpEéX NMpUONMKCHUHN SBISACTCS JIyUIIHM?

8. Jlanwl uncna:

zy =2 -3
z, =2+
A
Haiimure: £2
9. HaiiTi MOIy/ b M ApTYMEHT KOMILIEKCHOTO YHCIa

z=-2
10. JlaHbl yncha:
= 2+5
z,=1-1
. i +=
Hannure: ! 2
11. Beruucnuts:
1+i
1—i
12. [IpencraBpTe KOMILUIEKCHOE YUCJIIO B
TPUTOHOMETPUYECKOM U MOKa3aTeIbHON opMax:
z=2i
13. B pesymbrate wu3MepeHMH MOJYyYWIM, YTO JJIMHA

KapaHjama paBHa 18 cm, a gnuHa komHatbl paBHa 820 cm. YUto
MOXHO CKa3aTh O KaUECTBE ATUX JIBYX U3MEPEHUI?

14. Haiit oTHOCHUTENBbHYIO MOTPEIHOCTh yucia 6,8, ecnu
o0e 1uGpsl ero BEpHbI B CTPOTOM CMBICIIE.

15. Belunuciaute  OTHOCHUTENBHYIO  IOTPEIIHOCTh — YHCIa
n=3,14, cunras n=3,1416

16. Beimonuuts aevicteue (2+31)(3—1).

17. Haiiti MOy ¥ apryMEHT KOMILIEKCHOTO unciia z = —1 — i,

18. Jlamsl KoMTUIekcHbIe uncna 21 = 15T 22 =7 =6 pagny

!

gacTHOe 2

19. Janbl yncna:



= 2+5

z,=1-1 o -z
2 Haiimure: “1 “2

20. IIpencraBpTe KOMILIEKCHOEC YHCJIO B

TPHTOHOMETPHYECKOH U MOKa3aTeNbHOM popMax: Z =~

Kophu, crenenu u jorapugmsl

1. Beruncnure |og5|og2|og3|092512
3 .115

2. BLIchnHTe—3
22

1 1
3. Beruucnure > |og47 +log 32~ > log ,28

4. Beruucnure |09312 —% |0g332 +% |0936

4 o3
5. Berunciaure 0225—58

1544—2’\5

6. Beruucnure co2ls gl

V3-2 _ 223-3Y  _.5-23
7. Beruucaure {9 3 } 3

(?265__4925—1)_?qﬁ

8. Brrunciure

1

9. Beruncnure 92%5214

10. Buecure MHOXUTENb IO 3HAK KOPHSA 2a°0*3/3ab ,
ecm/IX>O'y > 0.

11. Boraucnute —2 - :l%

12. Breruncauts logg 12 + logg 3.

13. Halitn 3HaueHne BbIpaKEHUS
817075 + ()5 — (2) s

125 : 32
14. Beraucnurs ( log, 1024) 198

l
15. Pa3noxuth Ha MEOKuTenH a—38°
In128

16. Bpramcnuts N4

1
X—12x2 +36

1

17. CokpaTuTh IpoOb x? -6



18.
19.

20.
21.

S
3/3.62
4

o .33
HaiiTn 3HaueHNE BBIpaKEHHUS V6-3
s[1 [1

Beruncoute |— |—
W 274 16

W@ |1

& &
Borapcute: © ° 2703

prOCTI/ITI) BBIPA’XCHUC!

/27-54-16

OcHOBBI TPUTOHOMETPHHA

N

No o bk ow

10.
11.

12.
13.

14.
15.

16.

17.

18.

. 57T
o Sln— o
Haiitu 35ak 4mncia 3 . OtBer 060CHyHTe.

Haiitu 3nak uncna Ctg28()’ . OtBer obocHyiite.

5T
o COs— o
Haiinute 3Hak umncia 6 . OrBer 06OCHyHTe.

Jokaxure, yto LG & —Sin*a =1g*a - Sina

Beruucnuts sin 75° +sinl5°
Vcnons3ys GopMyJIl CIIOKEHHS BbraucauTs S 75
Jlokaxkure ToxRAECTBO Sin(a + B) —sin(a — B) = 2cosasin

. 2 .
JIOKa)XUTe TOXKIAECTBO SiNn (% + aj = g -(sina+cosa)

YIpocTuTe BhIpaKEHHE

. T T v . T
sin| x+= |-cos| x—= |-cos| X+~ |-sin| x—=
( 4) ( 4) ( 4) ( 4)

Beluncnure sin 2a,cos 2a,tg2a, ecansina=3/5, a € (:‘—T, rr)

JlokazaTh TOXAECTBO
sin{a + ) + sin{a — )

sin(e + 8) — sin{a — )

[Tpeo6pazoBaTe B CyMMy cosi—f €S

= tgactgf

Haiiny 3HaueHnst oCTanbHBIX TPUTOHOMETPUUYECKUX (DYHKIIUMH,
ecnu tgo=—5/12; n/2<o<n

Beruaucmute sin 2o, cos 2o, tg2a, ecmi cos @ =

w |

, @€ (Z;m)
Boraucnuts: Sin (o + B), ecnu  sina =3/5; [1/2 <a <II, cosp
=-5/13; II<PB<3I/2

Beruucnuts: Sin (o — B), ecnu cosa = - 4/5; T < a < 3I1/2, sinf
=-24/25; 3I1/2<B< 211

Haitnure sin(o +f), eciu sino = g, cosP = - E, aE [;—T;ﬁ] u

BE[II; EIE].

. 1 T
BeraucmuTe sin 2a, cos 2, tg2a, ecni cos o = -3 o E l[:;rr}

17



, ) 37
19. BruucauTe 51?1?, cas:—r, tg :—r, BCJH Sina = - o e (II;TT)
48sin 16°c0s16°cos 32°

20. Bpruucnure COS 26°
32sin 21°cos21°cos42°

21. Beruucnure sin 96°

22. Jlokaxute TOXIeCTBO tg o =

1-cosZx

ginZom

costa 1 .
23. JIoKa)uTe TOXKIECTBO o= gSinla.

ctg—

24. U3BectHO, uTO 1g :5 = -2 . Beiuucnure sin a; cosa; tg a; ctgo;

25. TlpencTaBbTe B BUIE NPOU3BEIEHUS :
0 05 789 —co5 422 sing + Sn % G +clg
sinla+8 )+ sinle—8)

gin{o+fi—sinla—8)

26. JlokaxuTe TOXKIAECTBO: = tga - ctgf.

27. TlpeoOpa3oBaTh pa3HOCTH COS(2X+ y) — cos(4X —y) B
MIPOU3BE/ICHHE.
28. Borancmuts 2 arcsin(- ) + arcctg(-1)+ arccos(%).

29. Berumncnure 2arcctg (- %)+2 arcsin(-1)+ arcsin0.

30. Ynpoctute BeIpakeHue: a) cos{arcsinx), rae X [—1; 1];0)
sin(arctg x).
31. Hcnonw3ys rpaduuecKyro WLTFOCTPAIUIO, OTIPEICIINTE 3HAK

pa3HoCTH:
a) arcsin = —arcsin 1; 6) arccos - —arcos 1;
B) arctg 1-arctg 4, r) arctg 3-arctg 1,5.
32. Halinute 3Hau€HUE BBIPAKECHUS:
a) arccos (cos’); 6) arcsin (sinZ);
B) arctg (tg 1); r) arcctg (ctgl);
I[) Ccos (arccns%); e) sin (a:r'r: sin %);
x) tg (arctg 1); 3) ctg (arcctg 1).

33. Hailinure 3HaY€HUE BBIPAKECHUS:

: . V3 3 2 . VZy,
a)sin (arcsm\'T — arccos\'T); 0) cos (arccos\'T + arcsm%),

B) cos (arctg 1 + arcctgl); r) tg (au-::sin";j + arctg ».,“'3).
34. Beruucnure:

-1 V3 .
a) arcsin =; 6) arccos(— T),
B) arctg (-1); r) arctg v'3;
) arcos 0; e) arcsin 1;
) arcty 3) arctg 0.

DyHKIUH, UX CBOHCTBA U rpaQuKH
18



1.

[TocTpouts rpadux GyHKIIIU

&

y=x 3

2.

[TocTpouTts rpaduk GyHKIMH

1
v=x++1

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

B 3x

¥ = )
Hana yHKIus x+2 | Haiitn 3HaueHus QYHKIMH B TOUYKAX
-1, 2,10

ed 22
Haiitu o6acTs onpeneneHus GyHKIuu » Inf % — 6x+10)

2 4+x-5
Yy=——————
Uccnenosars GyHKIHIO x—2 Ha  YETHOCTb u
HCUYCTHOCTS.

HccnenoBaTh Ha YETHOCTh M HEUETHOCTD (DYHKIIHIO
K
f(x) = sinxcosx

S
[vsZ]

k

[ocTtpouts rpaduk GpyHKIUK Y = COS + 3/
1

[TocTpouTts rpaduk GyHKIMH Y = 2 ¢cos x
[ToctpouTs rpaduk GyHKIHH y = |COS X|
/

[+ I
v

!
b
d

[Moctpoutk rpaduk GyHKIMH y = Sin Ny
[ToctpouTs rpaduk GyHKIMH y = SiN 2X
[Moctpouts rpaduk GyHKIMH y = 2SiN X
[Moctpouts rpaduk pyHkimu y = sin (-X)
[ToctpouTts rpaduk GyHkmun y = tg X + 2
[TocTpouTts rpaduk GpyHKIMM y = tg 2X
[Toctpouts rpaduk GpyHkIHH y = tg (-X).

y=sin (E - xj
[ToctpouTts rpadux GyHKIIH U HalTU ee MPOMEXKYTKH
yOBbIBaHHUS.
C nomopto rpaduka GyHKIUU BBIICHUTH, CKOJIBKO KOpHEH MMeeT

sin [Z - xj = i/;
YpaBHCHHC 4 :

Jlokazath, 4T0 (QyHKIHS y =tg4x MEPUOANYECKass C HANMEHBIINM
V4
T==

MOJOKUTEIBHBIM ~ TIEPUOJIOM 4 u maiiiure ee o6macThb

OTpeIeTICHUS.

19



20.

21.

22,

23.

24,

25.

26.
217.

28.

BoisscHUTh, sBiserca v QyHkius Y=3Sin?x+C0S2X udeTHO wiau
HEYETHOM, U HAMTU MHOKECTBO €€ 3HAUCHUH.
X 7z
y = 2cos[———j+1
[ToctpouTts rpaguk GpyHKIMH 2 8 :
[octpouts rpaduk ¢Gyskimm Y = COS2X i yaiitu ee POMEXKYTKH

BO3pACTaHUs

C nomotpto rpaduka GyHKIUU BBISICHUTH, CKOJIBKO KOpPHEW HMEeT
3

—y 2
ypaBHeHue C0S2X =X ?
2
y =ctg =X
Jlokazath, 4T0 (QyHKIIHS 3 nepmommueckas ¢ HAUMEHBIIHM
3
T=-2Z
HOJIOKUTEIILHBIM  TIEPHOIOM 2 U Haiiaute ee 00JacTh
OTIpEeICIICHHS.

y = 3sin X —2¢0S X

BolsicHuTh, siBIsSeTCS AU QYyHKIUSA Y= YETHOM WU

HEUYETHOM, M HAaUTH MHOXKECTBO €€ 3HAaUCHHM.

1 . V4
y = —sm(Zx - —) -1
[TocTpouTts rpaduk GpyHKIMH 2 3

. 2
Haiinute 3Hauenue GpyHkimu Yy = 2sin (x - %) +2, npuX= ?ﬂ

. : 7 pa
Haiinute 3Hauenne GyHkuu Yy = —Ssin (x - Zj npu X = >

YpaBHeHUsI M HEPAaBEHCTBA

© N o a &~ Dhoe

10.

11.
12.
13.

Pemmre ypaBHeHne cos(X+%)=1

Pemmnre ypasuenne 3tg (3x+%) = -3

Pemre ypaBuenue 1—tg°x = 2tgx

Pemmnre yparenne cos(1-x)=3

Pemmte ypasuenne(log, x)* + 2log, x — 24 = 0
Pemnre ypaBHenue 5 —6-5*+5=0

Pemmre HepaBeHCTBO |Og . 5(2 -5x)<-2

Pemnre ypaBHenue 2 +2% =24

17
(—) —x+3
Pemnre ypaBHeHHEe TpadUUECKH \2

Pemure ypasuenue 3 +3" =108
Pemmte ypasnenue 9"°+3.92""+7.9"=68
Pemmre ypauerne 57 =5+ 4

Pemnte ypaBHenue 2sin’ x—5c0sx+1=0

20



14.

15.
16.

17.

18.

19.

20.
21.

22,

23.

24,
25.
26.

217.
28.

29.
30.
31.

32.

33.
34.
35.
36.

37.
38.

39.

40.
41.

42.
43.

xz+3 -3

1 1
p— { p—
Pemure HCPABCHCTBO (2 ) (2 )

Pemmre ypaBHeHUE logsx =log.x +2
Pemmte HepaseHcTBO 0,25 < 2%

Pemnre ypaBHEeHHE |0g jx + 3|0g Xx=4=0

1

4% 2

Pemure HCPABCHCTBO

Pemure ypaBHeHue |og ix +4] 0g,x= 5

Pemmre HepaBEeHCTBO O,:|_5X72 )0, 01

Pemnth ypaBHenue: V3x +9 =3

2

3+7x 1
Pemmre nepasencteo 27 (| —

4
Pemmre ypaBHenue 2732040 —3%2 =2
3 3X-7 7 7X-3
Pemure ypaBHeHHE (?) - (5}

Pemmnre nepasenctso 10894(3 — 4X) = —1
Pemmure HepaBeHCTBO |0g16(0, 6+2x) >-0,25

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

Pemure HepaBeHCTBO |Og0 8(3—5X) >0

Pemyire HepaBeHCTBO |Og o< D+ |Og 05Xt |0g 0255

. 1
Pemnts HEpaBEeHCTBO SINX= -

[

PeluTh HEPaBEHCTBO COSX = — -
Pemre ypaBHenne 1—tg°x = 2tgx

Pemnre ypaBHeHHe 2Sin® X = COS 2X

Pemnre ypaBHeHne COS4X-C0OS2X =C0OS5X-COS X
Pemmre ypaBHenue 3sin® X —7sin x-cos X +2¢0s* X =0
Pemmte ypaBHeHue 4sin® x—2sin x-cosx =1

Pemmre ypasuenue 3SIM*X + 4C0S%x = 4

Pemmte ypaBHeHne 5% = 25

Pemmre HepaBeHCTBO |Ogl(><+8) - |Og1(X—3) ) |Ogl3x
Pemmre ypasnenne (092X —4l0g,x +3 =0
Pewnre nepasenctso log, (X* +2x) <1

Pemmnre HepaBenctso log, (x+5)<0

Pemwte HepasencTso log, (—x2 —8x) <-2
1
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44, Peumnte ypaBHEHUE |Og ix - |Ogix =12

45. Pemmute ypaBHEHUE |Og zx — 4| Og X 3=0

46. PemuTe HEPABEHCTBO (9™

47. Pemmre Hepasenctso 1092(4 — 3X) = -3

Il cemecTp

IlepeyeHnb TeopeTHYECKHX BOIPOCOB
CriocoOblI 3a1aHUs ¥ CBOMCTBA YUCIIOBBIX MOCIIEI0BATEIbHOCTEN.
CyMMupOBaHHE MTOCIIEIOBATEIIBHOCTEN.
[Tonatue o npon3BOAHON (PYHKINHU, €€ TEOMETPUYECKHI CMBICIT.
[Tonatue o npon3BOAHON QPYHKINH, €€ (PU3MUECKUN CMBICII.
VYpaBHeHHE KacaTeIbHOM U HOPMAJIU K rpaduKy QyHKIUU.
[IpousBoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS, YACTHOTO.
[Tpon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

O No Ok wd

[IpuMeHenne MNPOM3BOMHONW K HCCIENOBAHUI0 (YHKIHHA U TOCTPOCHHUIO

rpaduKoB.
[Ipumepbl  WCMOIB30BAHUS TPOWU3BOIHOW ISl HAXOXKICHUS HAWIYYIIEro

©

peleHus B MPUKIAIHBIX 3a7a4ax.

10.Bropas npousBoHasi, ee reoMeTpuuecKuii cMbici. Haxoxaenue cKopocTH 1ist
rpoiiecca, 3aJJaHHoro GopMyIoii u rpaduKoMm.

11. Bropas npousBojaHas, ee ¢uszndeckuii cMmbici. HaxoxneHue yckopeHus uis
npoiiecca, 3aJJaHHoro popMyoii u rpaduKoMm.

12. IlepBooOpa3Has u unTerpan. CBoicTaa.

13. TaGnuira nepBoOOpa3HBIX.

14. OnpeneneHHbI UHTErpall, OCHOBHBIE CBOMCTBA U €T0 T€OMETPUUECKHM CMBICI.
dopmyna Hetorona—1JleiiOnura.

15. [lpuMeHeHre OMNpEeNeIeHHOTO UWHTerpaja Uil HaXOXACHUA  IUIOLIAAU
KPUBOJIMHEWHON TpaneunH.

16. OcHOBHBIE MTOHATHSA KOMOMHATOPHKHU. Pazmemenus. CoueraHusl.
[TepecTanoBkwu.

17. 3agaym Ha Mo/CUET YKCIia pa3MEIIeHN, TEPECTaHOBOK, COueTaHui. Perenue
3aja4 Ha mepedop BapHaHTOB.

18. ®opmyna 6unoma Hetorona. CoiicTBa OMHOMUHAIBHBIX KO3(PPHUIIUEHTOB.

19. Tpeyronpuuk Ilackans.

20. CoObITHE, BEpOSATHOCTH COOBITHS, CIIOKEHHE U YMHOKEHUE BEPOSTHOCTEH.

21. TlpeacraBneHue JaHHBIX (TaOIMIIBI, AUATPAMMBI, TPApUKH)

22. B3anMHOE pacrnooKeHHe IBYX MPSMBIX B IPOCTPAHCTBE.

23. IlapamienbHOCTh MPSIMOW M MJIOCKOCTH.

24.TlapannenbHOCTh MITOCKOCTEH.

25. IleprnieHAUKYISAPHOCTH MPSIMON U TNIOCKOCTH.

26.1leprieHquKyIsIp U HAKJIOHHASL.
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27. YT0oa Mexay NPpsSMOUN U TIIIOCKOCTBIO.

28. JIByrpaHHBINA yTOJI.

29. Y103 MexXay TII0CKOCTSIMH.

30.T1eprieHIUKYASIPHOCTD ABYX IIOCKOCTEH.

31. I'eomeTpuyeckue mpeoOpa3oBaHuUs MPOCTPAHCTBA: MAPATUICTHHBIN MTEPEHOC.

32. 'eomeTpuueckue npeoOpa3zoBaHUsl MPOCTPAHCTBA: CUMMETPHsSI OTHOCUTEIBHO
IJIOCKOCTH.

33. Muororpannuku. Bepmunasl, pedpa, rpaHd MHOTOTPaHHHUKA.

34. Ilpusma. [Ipsimas u HaksoHHas npusma. [IpaBunbHas npusma.

35. Muororpanauku. [lapamienenunen. Kyo6.

36. IMupamuna. [IpaBunbHas nupamuaa. Y cedeHHas nupamuaa. TeTpasp.

37. CummMmetpuu B KyOe, B apaljiesienuIe/ie, B Mpu3Me U MupaMuse.

38.Ceuenus xy0a, MpU3MbI U TUPAMUIBI.

39. IlpencraBieHre O MPaBUIBHBIX MHOTOTPAHHHMKAX (TeTpadlp, KyO, OKTasap,
JOJICKa’AP U UKOCAdIP).

40. Humuanp. OcHOBaHWE, BBICOTA, OOKOBas IOBEPXHOCTD, oOpazyromias,
pasBepTka.

41.OceBble ceueHUs] HWIMHAPA U CEUEHUs, TapaJlIeNIbHbIE OCHOBAHUIO.

42. Konyc. VYceuennwlii konHyc. OcHOBaHME, BBICOTa, OOKOBas TOBEPXHOCTb,
oOpa3yroras, pa3BepTKa.

43.Yceuennblii konyc. OCHOBaHUE, BBHICOTA, OOKOBAs IOBEPXHOCTh, 00pa3yroImas,
pasBepTKa.

44.OceBble ceueHUs1 KOHyca U CeYeHUs, MapaieIbHble OCHOBAHMIO.

45. ap u cepa, ux ceyeHus.

46.KacaTenpHas IMIIOCKOCTH K cdepe.

47. O6wveMm u ero usmepenue. urerpanpHas Gopmyna oobema.

48. O6veMm tena. Gopmynbl 00bemMa KyOa, MPSIMOYTOJBHOTO MapaijieJenurea,
MPU3MBI, IUITUHJIPA.

49. ®opmyibl 00beMa MUpaMUAbl U KOHYCA.

50. ®opmynsl 06beMa mapa u rionaan chepsl.

51. ®opmynsl IWIOMIAAN OBEPXHOCTEN HUIUHIpPA U KOHYCA.

52. [logobue ten. OTHOILICHUS TUIOMIAZEH MOBEPXHOCTEH U 0OBEMOB MOJOOHBIX
Te.

53. IlpsamoyronbHas (IekapToBa) cucTeMa KOOpJUHAT B MPOCTPAHCTBE.

54.®opmyna pacCcTOSHUS MEXAY ABYMsI TOUYKaMu. Y paBHEHHE c(ephl.

55. Bekropsl. Moayinib BekTopa. PaBeHCTBO BEKTOPOB.

56.CnoxxeHre BEeKTOPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.

57. Bekropsl. Koopaunatsl. PaznokeHne BEKTOpa MO HaIIPaBJICHUSIM.

58.Yron mexay nBymsi BekTopami. [Ipoekius BekTopa Ha OCb.

59. Koopaunnatsl Bektopa. CKansipHOE MPOU3BEIEHHE BEKTOPOB.

60. Vcnonp30oBaHre KOOPIWHAT M BEKTOPOB MPHU PELICHHMM MaTEeMaTHUYECKUX H
MPUKJIAHBIX 3a/1a4.
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Ilepeyens 3a1au
Hauvana maTemaTn4eckoro aHajamsa

1. Brruucaure
lim(x%—5x+3)
x—3

-

. 3 2
2. Beruucnure: lim —
x—25bxi+4
. Jxn—5
3. Bpruucnure: lim —
a—Hoa A WMo
4., Bpryucnure: lim
n—ro0 nt+2
. 5+n—3n?
5. Bprumciaure: lim ————
n—oo 2—nt+in=
) I_Bx+e
6. Bpruucnure: lim—
x—3 Ix=—9x
) plaucanTe: lim (x — vx® — 4x
7. B cimte: lim | / S
J—+0a
8. Brprumuciaure
lim(x® — 3x + 4)
x—1

) 3
9. Bpramciute: lim ——
x—32x—6

2 —
10. Haitnute nponsBoanyo ¢dyHkmuu f (X) = X+—2);1
X+
11.Haiigute Mpou3BOIHYIO (PYHKITHMN: a) f(x) =5x*+3x+7

6) f(x) == —2Vx +7
B) f(x) = (4x — 1)3

r) f(x) =+/(2x? +3

12. Haiigute nponssoanyo gyrkiun Y = X & —vx)
13. Haiinure 3Hauenue npousBogHoi Gpynkmun: f(x) = 3cos2x, npu x=§

144
142x°

14.Haiinure 3HaueHue npousBoaHON QpyHkuu: f(x) = pu x=1 ; x=0
15. HaifTu mpoMeXXyTKH MOHOTOHHOCTH (DYHKIIMM M TOYKH JKCTpeMyMa
v=2x*+3x*-12x - 1o
16. Haiinure npousBoanyio GyHkuu f (X) = (3x* —5x+3)-(2x* + X —8)
17. Beruncnure tuomans (GUTypsl, orpaHHYEHHOW TpapuKoM (yHKITHH
y =9x*, IpAMBIME X = 2,X =3 H 0CbIO abcIuce
18. Haiftu mpoMeXyTKH MOHOTOHHOCTH (PYHKIIMM M TOYKH JKCTpeMyMa
v=x"-6x*+16
19. Haiinute mpoMeKyTKH MOHOTOHHOCTH (D)YHKIIMHM M TOYKH SKCTpEeMyMa
r=x"+3x +2
20. Haiinute npoMexXyTKH MOHOTOHHOCTH (DYHKLIMU U TOYKU SKCTpEMyMa
r=-x"+3x -2

[

o

24



21. BeruucauTe miuomans (GUryphl, orpaHM4eHHON rpagukoM (QyHKIMU
y=16—x*

M OCBIO a0CIHCcC

22. HaiinuTe mpoMeKyTKH MOHOTOHHOCTH (DYHKIIMU U TOYKH SKCTpEMyMa
V=x*+6x*+ox+8
23. Uccnenyiite (pyHKIMIO Ha BBITYKJIOCTh, BOTHYTOCTh, TOUKHU Tepernda
f(x)=x*+3x*-12x+9
VX —2x% -5yt
24. Haiinure npou3BoJHY0 QyHKIUN r= X —3x°¢
e -1
X+3

25. Haiinute npousBoanyto Gpynkiuu f(x) =

26. Haiity ypaBHeHHe KacaTelbHoi k rpaduky gymxmun ¥ = 2X° +1
27. BTOUKe Yo = —1

. -3 - i - -3
28, Haiiure npoussonyto dynkuun V = 7 -3x —10(1 — 4x — 3x°)

29, Haiiure npomssoanyto dymxmum ¥ = n(3x° +x +4)
30. Uccnenyiite GpyHKIMIO HA MOHOTOHHOCTb U 3KCTPEMYMBI
f (x) =—2x%+33x* -180x +15

31. Haiinure nponsBoanyo ¢yskmun Y = YX° T 3X + 4
32. Uccnenyiite  GyHKIMIO HAa  MOHOTOHHOCTH M IKCTPEMYMBI
f(X) =-2x° +21x* —72x+9
1

"".:' -
33. Haiinure npousBoanyto pyrkuun = In(x® + x%)
. + :

34. Haiiure pou3BoaHy 0 GyHKmn Y = e’ - Inlx + 5)
35, Haiiute npous3BoaHyro GyHKIUN Yy = (X* +4)- e

36. Haiitu ypaBHeHue KacatenbHOM K rpaduky ¢GyHKUUU

x® )
V=—-2X"+3¥+1

3 B TOuKe Xo=0

37. Haitgure MIPOU3BOJIHYIO byHKIIUN
y=3x+4)lalx +1+x%

38. Haiinute Ttoukm mepernba W TNPOMEXKYTKH BBITYKIOCTU
rpaduka Gynxipn ¥ =X - 6X° + l2x + 4

39. Haiigure mpou3Boanyro GyHKIuU Y = Sin(x* +2)-cos(x —2)

40. Haiinute npomexxyTku MOHOTOHHOCTH (YHKIMU U TOYKHU

skctpemyma V = X° +6X* +9x +8
41. Haiigute TOukM mepernba M MPOMEKYTKH BBIIYKIOCTU

» - & -2
rpaduka pynkipm Y = X - 6X" + 4
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42. Haiigute npomexxyTku MOHOTOHHOCTH (YHKIMU W TOYKHU

skcTpemyma Y = X7~ 6X° + 9X
43. Haiimure npOMEXyTKM MOHOTOHHOCTH (DYHKIMHM M TOYKH

sxctpemyma V = X° +6x* +ox +8

44, Haiinure MIPOU3BOJHYIO byHKIUN
f(X)=(x*+2x—4)-(x* —=2x+5)
45. Haiinure npoussoaayto Gynkmuu f(x) = (X* +2x—4)-cos x
2
46. Haiinute npousBoanyto Gpynkiuu f(x) = 2X+—3)1(+2
X —
2 —
47. Haiinute npousBoanyto pynknun f(x) = SX—Z;HB
X —
48. Haiinure npousBoanyto Gpynkiuu f(x) = COS_ x+1
sin x
49. Haiinure npousBoanyto Gpynkiuu f(x) = (x2 +4x— 2)6
50. Haiinure npousBoaayio Gynkiun f (x) =sin(x? +3x—5)
51. Haiinure npousBoanyto Gynknuu f(x) =cos(3x—5)
52. Haiigure npousBoanyo @yukiuu f(x) = (2x2 +8x+ 6)8
53. Uccnenyiite (QyHKIUIO Ha MOHOTOHHOCTh M SKCTPEMYMBI
f(x) =2x% —21x* + 60X + 2
54. Uccnenyiite GyHKIMIO HA BBITYKIOCTh, BOTHYTOCTD,

touku neperuba f(x)=x*—2x*+6x+2

55. Uccnenyiite GyHKIUIO HA BBIMYKJIOCTh, BOTHYTOCTb,
touku neperuba f(x) = x> —6x*—5x+23

56. Uccnenyiite GyHKIMIO HA BBITYKIOCTh, BOTHYTOCTD,
Touky neperuba f(x)=x®+2x° +62x+12
57. HWccnemoBaTh (GYHKIHMIO C TIOMOIIBIO TPOM3BOJHOW M IOCTPOUTH €€

rpaduk:
y=x3-2x%4X

58. 3aKOH JBWKEHHUS MATEpUAIbHOM TOYKM IO NPSIMOW 3a1aH
. 3 2 - .
popmynoii § =t° =3t +3t+5 B kakoii MoMeHT BpemeHH L CKOPOCTB
TOUYKH paBHA HYJIO?

59. CocTaBuTh ypaBHEHHs KacaTelIbHOW M HOpMaIU K Tpaduky (QyHKIUU
— 1 Emp2 -
y =0,52" — 0,52 + 1 rouke ¢ aberuccoro To = 8
60. Haiitu Hanbonblee 1 HauMeHblIee 3HaUeHUs (PYHKITUH:
m

y=2tgr-4dr+m7-3

Ha orpeske [ 2 "3 ].



61. Hus ¢yukuun f(X) = 3sin X Haiaure:
a) MHOKECTBO BCEX IepBOOOpa3HbIX; 0) mepBooOpa3Hyto, rpaduK KOTOPOM

T
2 '

IPOXOIUT dYepe3 Touky M ( 0).

62. Hokaxure, uto GpyHKuus F sBiasercs nepBooOpasHOW Wid (yHKUUU
f(X) Ha mpomexyTke ( - 00 ; +o0), eciu

a) Fx)=x3-4, f(x)=3x% 0)F(x)=2x-x? f(x)=2-2x.

56. Dokaxute, uto GyHkims F(X) aBasercs nepBoodpasnoii s ¢pyHkimu f(X),
ecIu:

a) F(x) =2x*—6x*—ctgx +7n f(x) =6x"— 12x + 1

. X #+ mn,nez.

Fin“x

b) F(x)=5x*—In7xuf(x)= EDxE‘—%,x = 0.

61. Beraucnure uHTErpai I(xz +4x +1)dx Bpraucnure miomans GUrypsl,

orpaHndeHHoi rpapukoM QyHKIMH Y =3X°, IPAMBIMH X=2,X=4 U

OCBIO abcIuce

2xdx
62. Brruucnute unTerpan I >
3+X
T
63. Brruncnure unterpan I cos(x —Z)dx
%
[ 6x + 7
64 Hauntu - IVT+ 7YX+ 4
| ¥ sinix cosx dx
65. Brruucaure unTerpai -o
66. Beruncnure 1iomanas  GUTYphl, OTPAHUYCHHOW JUHUSMHU
v=x*+1, v =0, xr=0, X =2
67. Boruncnure muiomnans GuUrypel, orpaHndeHHONW TUHUSMU
y=x+3, y=x"+1
- 2x+ 3
68. Brruncnute uaterpan - X3 + 3% -2
X+2
69. Boruncnure uHTErpan I ————dx
X°+4x-3
70. Berauciure MHTErpa _[ (6x* —12)dx
71. Brrancnure uaTerpan I (e +cos x — 2)dx
72. Brruucnure unTerpan _[ (sin x+16)dx
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73. Brruucnoute momanbk ¢GuUrypel, OrpaHHYeHHOM TpaduroMm
GyHKIUM Y =16—X* U 0CBIO a0CIHCC

74. Brruucnoute momanbk QUrypel, OrpaHHYEHHON TpaduroMm
GyHKIMU y =1 —x* 1 0ChIO abCIuce

KomOuHaTopuka, CTATHCTHKA U TEOPHUSI BEPOSITHOCTEM

1.B rpynne 32 cryaeHra. CKOJBKMMH cHoco0aMud  MOKHO
chopMUpoBaTh KOMaHIy M3 4 4YeloBEK /Jis y4acTHs B MaTeMaTU4YECKOMN
omMmmuaae?

2. Beruucnute: A7+Ag?+AsS

3. B smuke HaxoauTes 45 mapukoB, U3 KOTopbix 17 6ensix. [ToTepsimm 2
He Oenbix mapuka. KakoBa BepOSTHOCTh TOr0, YTO BBIOpPAHHBIA Hayrasn
mapuk Oyzaet 6enbim?

4. Borancnuts: Cia%+ C141%- C151°

5. B Baze nexat 7 56510k u 4 rpymu. He risiast u3 Ba3bl, ocie10BaTeNbHO OepyT 2
bpykTa, He Bo3Bpalias ux oopatHo. KakoBa BEpOSTHOCTH TOTO, UYTO BTOPOM U3BJICUEHA
rpylia, TPy YCIOBUU, YTO BTOPHIM U3BIEYCHO S0JI0KO, TIPU YCIIOBUH, YTO MIEPBOM ObLIa
W3BJICUEHA rpyma?

6. B simuke nexxar 15 kpacHbIx U 5 cunux mapoB. Hayran BeiHuMaroT 2 mapa. Kakosa
BEPOSITHOCTh TOTO, YTO 00a 1Iapa 0Ka3aJIiuCh KPACHBIMU?

7. B xopoOxe nexat 10 getaneit, cpeu KOTOpbIX 3 jerde octaibHbIX. CilydaltHbIM
o0pa3om Ha 7 U3 HUX cliejaiu HambluieHne. KakoBa BEpOsSITHOCTh TOTO, UTO BHIHYTAs U3
KOpPOOKH JIeTalb OKAXKETCS TSHKETION ¢ HaMbLIICHUEM?

8. B Baze crosT 5 rBo37uK U 6 HapiyccoB. KakoBa BEpOATHOCTH TOTO, UTO CPEU TPEX
CIIy4aitHBIM 00pa30M BBIHYTHIX IBETKOB OKa)KETCs, IO KpallHel Mepe, OJNH HapIucc?

9. BeposgTHOCTB MOpakeHHs! MUILIEHU cTpeskoM paBHa 0,9. KakoBa BepoATHOCTH TOTO,
YTO TOCIIE TISITH BBICTPEJIOB MUIIIEHB OYJIET MOpakeHa XOTs Obl YETHIPHMS ITyJIAMU?

10. Cpenu 12 neraneii 5 6pakoBannbix. Hayran BeiHuMaroT 3 geranu. Kakosa
BEPOSITHOCTh TOTO, YTO CPE/IM BHIHYTHIX JIeTalel 1Be OKaXyTcs OpakoOBaHHBIMU?

3
P,— A+ i;
11. Haiitn 10
12. CKOJBKO pa3NuYHbIX MIECTU3HAYHBIX YUCENI MOKHO 3aMKCaTh C TOMOIIBIO
uudp 2, 3, 4, 5, 6, 7 Takum 06pa3oM, 4TOOkI Bce IUMPHI B YUCIaX OBUIA Pa3IUYHBI?
13. CKonbKO CYIIECTBYET pa3iIMYHBIX KOJIOB, COCTOSIINX U3 IBY3HAUHOTO YHMCIIA,
UG pbI KOTOPOTo BeIOMpatoTcs u3 udp 1, 2, 3, u cneayronero 3a HUM
TpexOYKBEHHOTO CJI0Ba, OYKBBI KOTOPOTO BHIOMPAIOTCS U3 TIACHBIX OYKB PyCCKOTO
andasurta? (Ludpst u OyKBBI B KOJIE MOTYT MOBTOPSITHCSL. )

3 4 5
o o o + +

14. Vcnonw3ys cBOMCTBA YKcia COYETaHUM, HAUTH C5 C5 C5 .

15. CkoapKUMHU CIIOCOOAMU MOKHO Pa3JIOKUTh 7 MOHET IO JIByM KapMaHaM Tak, 4TOObI

HU OJIMH KapMaH He ObLT IMyCThIM?
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B

16. Haiitu

17. Cxonpkumu ciocobaMu 7 A€Te siceIbHOM IPyNIbl MOXKHO PacCauTh Ha 7 CTYbSIX?

18. CxoapKuMH cIOCOOaMH MOYKHO COCTaBUTh HA0Op U3 5 KapaHaliel, BEIOUpas ux u3
8 UMEIOIINXCS KapaHJaliei BOCbMH Pa3JIMYHbIX [IBETOB?

19. IlIudp ceiida obpazyercs uz AByx uucen. IlepBoe, nBy3HaUHOE YUCIIO, 0Opa3yeTcs
3 mudp 1, 2, 3, 4 (uudpsl B yuciae MOTYT OBTOPATHCS ). BTopoe, Tpex3HauHoe
4yucio, oopazyercs u3 uudp 7 u 6. CKOIbKO pa3InyHbIX MIHU(OPOB MOKHO

HCIIOJIL30BaTh B TAKOM ceﬁ(l)e?
9 8
C11 - ClO'

21. CkonpKuMH crtocobamu 6 UTPOKOB KOMaHIbl MOTYT PACCECTHCS HA ABYX CKaMeWKax

20. Vcnonb3ys CBOMCTBA YKCiIa COYCTaHHUM, HANTH

TakuM 00pa3oM, 4TOObI HU OJIHA U3 CKaMeeK He ITycToBasla (Ha OHOM ckaMmelke
MOTYT YMECTUTBCS HE MeHee 6 yesloBek)?

22. [lan psn uucen 3,8, 7,2, 6,4, 6,8, 7,2. Halitu cpennee apudmerndeckoe, pa3max,
MOJly ¥ MEIHaHY.

23.B ropoze mate mkoi. B Tabnuie mpuBeaeH cpenHuii 0at, moryYeHHbIH
BBIITYCKHUKAaMH Ka)KJI0M U3 3THX IIKOJ 3a IK3aMeH 1o matematuke. Haiinure
CpeIHMii 6asl1 BEITYCKHOI'O 3K3aMeHa 110 MaTeMaTHKe 10 BceMy ropoay?

Homep mIxoas 1 2 3 4 5
KoanuecTBO BRIOVCKHHKOR 60 TO 30 50 T
Cpengunii Ganm G0 54 68 T2 54

24.B ropoge nsth mkoid. B tabnuie npuBeneH cpeqHuil 6ai, mory4eHHbId
BBIITYCKHUKAMM Ka)KJI0M U3 3THX IIKOJ 3a IK3aMeH 1o maTemaTuke. Haiinure
CpeIHMii 6asl1 BEITYCKHOTO 3K3aMeHa 110 MaTeMaTHKe 10 BceMy ropoay?

HoMep mxOIL 1 2 3 4 5
KoauuyecTBO BRIMVCKHHMKOB 30 60 40 60 60
Cpenunii 6ann 66 55 60 64 58

25. Ilpu kaxux 3nHauenusix x cpeouee apugpmemuyeckoe psoa uucen 1, 2, 3, 4, x 6yoem
pasHo 3.

26. Jlana BeiOopKa 2, 2, 3,4, 4, 7,7, 7, 9. Haligute Mmeauany 3TOi BHIOOPKH.

27.Ha npenpusTUU BEIH €KETHEBHBIN YUET MOCTYNMHUBIINX B TCUCHUE MECSAIIA TTUCEM.
B pesynbsrate momyuunu: 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. /115 IOTy4EHHOTO psAa
TAHHBIX HAUTH cpeTHee apudMETHIECKOE, pa3Max, MOy U MEIUaHy.

28. Omnipepiensast cTeneHb 3aCOPEHHOCTH IIBETOUYHBIX CEMSIH, BBISICHSUIH, CKOJIBKO CEMSTH
COPHBIX PACTCHUH COACPKUTCS B Kax oM u3 100 mpou3BoIbHBIX 00pa3omM
BBIOPAHHBIX MTAKETOB C OJIMHAKOBBIM YHCIIOM ceMsiH. [Tomyunmm:

Uucnio ceMsiH COPHBIX pacTeHU o112 |3 |4 |5|6|7|8]9

Yucio makeToB 3116|2617 (1810|3511
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Haiitu cpennee apudmernueckoe 1 MOLy.
29. B Tabnuiie mokaszaH pacxoJ] 3JEKTPOIHEPTUN HEKOTOPOIl ceMbell B TeUEHHE ro/a:

30.| Mecsn 1 2 3 4 5 6 7 8 9 10 11 12

Bacxox
IEKTpodHEepruu, | 85 80 74 62 54 68 58 54 58 64 74 86
KBTY

K
oMmaHzie 0acKeTOOIUCTOB UTPOKU UMEIOT pocT (B cM): 200, 192, 192, 200, 180, 200,
189, 192, 195, 190, 190, 192. Haiitu cpennee apudmeTnyeckoe, MOAY U MEJIUaHY.

31.TloacunTtanu oObeM Mpoaak MarasuHa B TeueHue 10 mHei (B ToIC. py0.): 45, 39, 33,
37,31, 29,41, 41. Haiitu cpeanee apupMeTUIECKOE, MOAY U MEAUAHY.

32.TlocemaemMocTh caiiTa 3a BTOpYyIO jAekany mecsia coctaBuia: 4300, 4000, 4000,
4100, 4099, 4600, 4097, 4100, 4000, 4200, 4150. Haiitu cpennee apudmeTnyeckoe,
MOy U MEIUaHY.

33. Hanpsixkenue B anekTpuueckoi cetu 3a 13 usmepenuii coctaBusio (BoibT): 227, 214,
242, 223, 242, 223, 242, 220, 212, 241, 239, 223, 242. Haitu cpennee
apudMeTUIecKoe, MOy U MEAHaHYy.

34. CxopocThs aBTOMOOUIIEH, MPOE3KABIINX MEPEKPECTOK, coctaBmia (km/4): 50, 40, 38,
69, 32, 31, 52, 55, 32, 60, 40, 40. Haiitu cpegHee apudmeTuyeckoe, MOay H
MeMaHy.

35. CtyaeHT BBIHCANI CBOM OIIEHKH 0 MaTeMaTHKe 3a cemectp: 3, 4, 2, 3, 4,4, 3, 2, 5,
4. Haittu cpennee apudmeTnyeckoe, MOAY U MEIUaHY.

36.B accoprumente marasuna 13 BumoB koHdeT no 1eHam (py6.): 190, 200, 170, 180,
150, 190, 260, 209, 270, 154, 158, 150, 190. Haiitu cpeaHIO ILEHY, MOIY H
MeJMaHy.

37. ABTo0OYyc 3a 10 peiicoB mepeBe3 maccaxupon: 82, 162, 78, 56, 141, 106, 126, 130,
85, 106. Haiitu cpennee apudmetndyeckoe, MOAY U MEJIMaHY.

38.3a 7 nHeli pacxo/bl Ha MUTaHUE CEMbH cocTaBUIU (B py0.): 445, 470, 326, 395, 290,
255, 255. Haiitu cpeanee apupMeTudeckoe, MOy U MEJHaHy.

39. BricoTa aepeBreB Ha ajiee cocTaBisieT (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. HaliTu cpeIHIOI0 BBICOTY JE€PEBHEB, MOy U MEJIMAHY.

40. B xonkypce y4acTBYIOT 12 hupM, U3 KOTOPHIX KIOPH JIOJKHO BBIOpATh TpU PUPMBI
Ha 1-e, 2-e u 3-e mecta. CKOJIbKO BAPUAHTOB PEUICHHUS )KIOPU CYILIECTBYET?

41.B copeBHOBaHMsAX 0 ¢GyTOONY MPUHUMAIOT yyacTHe 8§ KoMaH[. CKOJIBKO JIOJKHO
COCTOSTHCSI MaT4Yel, YTOOBI KOMaH bl BCTPETHIIMCH APYT C IPYTOM IO OJTHOMY pa3zy?

42.CKONBKMMH CTMOCO0aMU MOXHO paclpeeuTh 6 TPUTIACUTEIbHBIX OWIETOB B
rpynne u3 20 cTy1eHTOB?

43.B rtpynme 5 CTYIEHTOB YCICIIHO 3aHUMAIOTCA Mo MaTeMatuke. CKOIbKUMH
criocob6amMu MOXHO BBIOPATh U3 HUX 3 CTY/ACHTA IS Y9acTHS B OMUMITHaie?

44, YUnenamn kooneparuBa sBistorca 10 dyemoBek. M3 HuUX HyKHO BbIOpaTh
pyKOBOAUTENS U eT0 3amecTuTes. CKOJIBKUMHU CIIOCOOaMU 3TO MOXKHO C/IeNIaTh?

45. U3 1000 coOpaHHBIX Ha 3aBOJAE TEJIEBU30POB 5 INTYK OpaKOBaHHBIX. DKCIEPT
MpOBEpsieT OJWH Hayraja BbIOpaHHBIM TeneBuzop u3 d3tod  1000. Haiigure
BEPOSTHOCTB TOTO, YTO MTPOBEPSIEMBII TEIEBU30P OKAKETCS OPaKOBaHHBIM.
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46.B ypHe 9 kpacHbIX, 6 )KXENTHIX U 5 3eNEHBIX mapoB. M3 ypHBI Hayraa A0CTalOT OJHH
map. KakoBa BEpOATHOCTb TOTO, YTO 3TOT IIAP OKAKETCS JKENTHIM?

47. Tlets, Buka, Kats, Urops, Auton, [loauna Opocunm xpebuii — KOMy HaYMHATh
urpy. Halimute BepOSTHOCTB TOTO, YTO HAUMHATH UTPY JAOJDKEH OyIeT MalbiuK.

48.B uemmnuonare mupa ydacTBYIOT 16 koMaHn. C TOMOIIBIO KpeOHWsS WX HYKHO
pa3lenuTh Ha YeThIpe TPyNIbl IO YETbIpe KOMaHIbl B Kaxioil. B smmke
BIEPEMEIIKY JIEKAT KapTOUKU ¢ HOMepamu rpynn: 1, 1, 1,1,2,2,2, 2,3, 3,3, 3, 4,
4, 4, 4. Kanutanbl KOMaHJ TAHYT 110 OAHOW Kaprouke. KakoBa BEpOSATHOCTH TOTO,
4yTO KOMaHAa Poccuu okaxkercs Bo BTOpOil rpynme?

49.B npDKHBIX TOHKaxX ydacTtByloT 11 cmoprcmenoB m3 Poccum, 6 crmoprcmMeHOB U3
Hopserun u 3 cnoprcmena u3 IlIBeuun. Ilopsaok, B KOTOPOM CIIOPTCMEHBI
CTapTyIOT, onpeensercs xxpebuem. Haiinure BeposITHOCTh TOTO, UTO IEPBBIM OyI€T
CTapTOBaTh COPTCMEH He u3 Poccun.

50.Ha kaxapie 1000 3meKTpHYEeCKUX JaMITOYeK MPUXOAUTCS 5 OpakoBaHHBIX. KakoBa
BEPOSITHOCTh KyIIUTh UCIPABHYIO JJAMIIOUKY ?

51.B rpynne TypuctoB 8 uenoBek. C MOMOIIBIO KpeOHs OHM BHIOMPAIOT IIECTEPHIX
YEJIOBEK, KOTOpbIE MOJDKHBI HMATH B CEIO B Mara3uH 3a mpoaykramu. Kakosa
BEPOSATHOCTB TOTO, YTO TypHCT [l., BXOIAIWINN B COCTAaB IPyNIbL, MOMAET B Mara3uH?

52.B demnmonate 1o (QyrOomy ydacTBYHOT 16 KOMaHJA, KOTOpBIE >KepeOhEeBKOM
pactpenemnsitorca Ha 4 rpynnel: A, B, C u D. KakoBa BeposTHOCTb TOro, 4TO
komaHga Poccun He monagaet B rpynmy A?

53. Ha typHup no maxmaTtam npuosuio 26 yuactTHukoB B ToM yuciie Kons u Tonst. s
MIPOBEJICHUS KEPEObEBKU MEPBOr0 Typa YUYAaCTHUKOB CIy4yallHbIM 00pa3oM pa3omiu
Ha ABe rpynmsl o 13 yenosek. Halitu BeposTHOCTE TOrO, uTO Kot n Tosnst nonanyT
B Pa3HbI€ IPYIIIIHI.

54.B xmacce 16 ywammxcs, cpeau HuXx aBa apyra —Baagum u Cepreil. Yuamuxcs
cily4aiiHbIM 00pa3oM pa3OuBaoT Ha 4 paBHbIe Tpynnbl. Haliute BEpOATHOCTH TOTO,
yto Bagum u Cepreit okaxxyTcsi B OJHOM TpyIIIe.

55.B kmacce 21 yvammiicsi, cpeau HuX aBa Apyra — Bagum u Oner. Kiace ciyyaitnbim
o0Opa3om pa3buBaroT Ha 3 paBHbIe rpymnibl. Haliute BeposiTHOCTH TOro, yTo Bagum
n Oner okaxyTcsl B OHOU IpyIIIE.

56. Ilepen HavyaoM MepBOro Typa YeMIIMOHATA MO HACTOJILHOMY TEHHHUCY YYaCTHHUKOB
pa30uBalOT Ha UTPOBBIC MAPHI CIYYAHBIM 00pa3oM C MOMOIIBIO Kpebus. Beero B
YeMIHOHATe y4acTByeT 16 CIOPTCMEHOB, Cpeiu KOTOPhIX 7 y4acTHUKOB U3 Poccuu,
B ToM uucie [lnaton Kapnos. Haiinure BepoSATHOCTH TOTO, YTO B MEPBOM Type
[Tnaron Kapnos OyneT urpats ¢ KakuM-1u6o cnoprcMenom u3 Poccun?

57.1Tlepen HayaioM MEpPBOTO Typa YEMITMOHATA [0 MIAIIKaM YYaCTHUKOB pa30MBaIOT Ha
UTPOBBIE Tapbl CIy4allHBIM 00pa3oM C MOMOIIBIO Xkpebus. Bcero B uemmuonare
y4acTByeT 26 MIAIIMCTOB, CPEAM KOTOPBIX 3 ydacTHUKa U3 Poccum, B TOM uucie
Bacunuii JIykun. Haliiure BeposTHOCTB TOro, 4TO B IIepBOM Type Bacunuii JIykun
OyZneT urpath ¢ KakuM-1ub0 mamuctom u3 Poccun?
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58.B kmacce 26 ywammxcs, cpeaud Hux naBa apyra — Cepreit m Anapeit. Yuammxcs
cily4aiiHbIM 00pa3oM pa30uBaOT Ha 2 paBHbIEe Tpynnbl. Haligute BEpOATHOCTH TOTO,
yto Cepreil 1 AHIpel OKaXXyTCsl B OJJHOM T'pyMIIE.

59.B knacce 21 yuenuk, cpenu Hux 2 npyra — Toma u ['oma. Ha ypoke ¢hu3KyIbTypbl
KJlacC ciaydallHeIM o00pa3oM pa3OuBaioT Ha 3 paBHble rpynnel. Haiinure
BEPOSITHOCTH TOT0, uTo Toma u ['oma nonanu B 0iHy TpyIILy.

60. 1 xmacce 21 ygammuiics, cpeau HEX JIBe oapyru - AHg u Huna. Knacc cmyuaitHbiM
o0pa3oM JeisT Ha ceMb Tpymi, 1mo 3 yenoBeka B Kaxaou. HaliauTe BeposTHOCTH
TOro, yto AHs 1 HuHa okaxxyTcsi B OAHOM rpymnre.

61.B ciydailHOM OSKCIEPUMEHTE CHMMETPUYHYI0O MOHETY OpOCalOT YEeTBIPEKIBI.
Haiinute BepoATHOCTH TOTO, YTO PEIIKA HE BHINIAJET HU pa3y.

62. Onpenenute BEpPOSTHOCTb TOTO, 4YTO TMpPH OpOCAaHWU UTpPAIBHOrO KyOuKa
(TIpaBUIILHOM KOCTH) BBINAACT HEUETHOE YUCIIO OYKOB.

63. Onpenenute BEPOSATHOCTH TOTO, YTO MpH OpocaHuK KyOWKa BBINAIO YUCIO OYKOB,
He OoJbIee 3.

64. BeposTHOCTH TOTO, YTO HOBas MIAPUKOBAs pydKa MUIIET TUIOXO (WM HE TIHIIET),
paBHa 0,19. Tlokymarens, B Mara3uHe BbIOMpaeT OAHY Takylo pyuky. Haiigure
BEPOSITHOCTh TOTO, YTO 3Ta pyyKa MUILIET XOPOLIO.

65. BeposiTHOCTH TOrO, 4TO B CIydallHBII MOMEHT BPEMEHHM TeMIeparypa Teia
3I0pOBOro uenoBeka okaxercs Humxke 36,8°C  pasna 0,87. Halinure BeposTHOCTh
TOT0, YTO B CJIy4YallHBIII MOMEHT BPEMEHH y 3J0POBOr0 YEJIOBEKA TEMIIEpATYypa Tea
okaxkercs 36,8°C uiu BhIIIE.

66.[Ipn M3roTOBIEHUH MNOJUIMITHUKOB AMAMETpOoM 67 MM BEpPOATHOCTh TOrO, YTO
nuaMeTp OyJieT OTJIMYaThCs OT 3aaHHOTO He Ooubie, yeMm Ha 0,01 MM, paBHa 0,965.
Haiinure BEpOSTHOCTH TOTO, YTO CIyYaWHBIN MOAIIMITHUK OYyJIET MUMETh JUaMETpP
MeHbIIe 4yeM 66,99 MM unu 6osbmre yeM 67,01 M.

67. Ha sk3aMeHe MO reoMeTpuu UIKOJbHUKY JOCTAaETCS OJHA 3ajadya U3 COOpHHUKA.
BeposiTHOCTB TOTO, UTO 3Ta 3a7a4a 1o TeMe «YTibl», paBHa 0,1. BeposTHOCTH TOTO,
YTO 3TO OKaxeTcs 3anaya no teme «llapannenorpamm», pasHa 0,6. B coopHuke Hert
3a/a4, KOTOpPbIE OJHOBPEMEHHO OTHOCATCA K JTHUM JABYM TemaMm. Haiinure
BEPOSITHOCTh TOTO, YTO HA IK3AMEHE IIKOJBHUKY JIOCTaHETCS 3ajada M0 OJHOW U3
3TUX JBYX TEM.

68. BeposiTHOCTH TOTO, UTO Ha TecTe Mo Ouonoruu ydamuiics O. BEpHO pemuT Oobiie
11 3anay, pasua 0,67. BepositHocTh Toro, uro O. BepHO pemut Oonbiue 10 3amay,
paBHa 0,74. Haitnute BepoaTHOCTH TOTO, yTO O. BEpHO pemut poBHO 11 3amay.

69. BeposiTHOCTH TOTO, UTO HA TeCTe MO XUMUM ydamuiics I1. BepHO pemuT Oosnble §
3anay, paBHa 0,48. BepostHocTh Toro, uto I1. BepHO pemuT Gomblie 7 3a1a4, paBHa
0,54. HaliguTe BEposTHOCTH TOTO, 4TO I1. BEpHO pemuT poBHO § 3a7au.

70.BeposiTHOCTH TOTO, 4TO Oatapeiika OpakoBanHas, paBHa 0,06. IlokymaTtens B
MarazuHe BbIOMpaeT Ciy4ailHyl0 YMaKOBKy, B KOTOpPOW JBE€ TakuX OaTapedkw.
HaiinuTe BeposTHOCTH TOTO, UTO 00€ OaTapeiiku OKaXyTcs UCIPaBHBIMM.

I'eomerpus
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1. OceBoe cedeHHe KOHycCa — MPaBWIbHBIA TPEYroJbHUK CO CTOPOHOM 12 cm.
Haiinure muomans cedeHus, MPOBEJCHHOTO dYepe3 ABe OO0pasylolie KOHyca, yroil

mexay kortopeiMu paBeH 3() .Otpesok AD meprneHIMKYISpeH K - IUIOCKOCTH

paBHOOeaperHoro TpeyroapHuka ABC. WM3BectHo, uro AB=AC=5cMm, BC=6cwm,
AD=12cwm. Haitnute pacctosiHue oT KoHIIOB oTpe3ka AD mo npsmoii BC.

2. Paccrostane ot Toukn M 10 KakI0¥ W3 BEPIIMH MPABMIIBHOTO TPEYTOJbLHUKA
ABC paBHo 4 cm. Hailinute paccrossaue ot Touku M o mitockoctn ABC, eciiu AB=6 cm.

3. B tpeyronmpanke ABC nano: ZC = 90, AC=6 cm, BC=8 cm, CM — meanana.

Yepes Bepmmny C mnpoemena mpsmas CK, mnepneHaukymspHas K IIOCKOCTH
tpeyronbpuuka ABC, mpuuem CK=12 cm. Haiigure KM.
4, UYepe3 cropony AB pomb6a ABCD mposenena miockoctb ADM Tak, dro

nByrpansbiii yron BADM pasen §() . Haiiaure cropony pomba, ecinu ¢BAD =45 y

paccrosinue oT Touku B mo mnockoctu ADM pasHo 4«/§

5. CymMma miomazeii Tpex rpaHed MpsSIMOYTOJBHOIO —Mapajulesienunesa,
UMEIONIMX OOy BEPLIMHY, paBHa 404 om®, a ero pedpa MponopIUOHAIbHBI YHCIaM 3,
7 u 8. Haiigure nuaroHaib napajuiesienunea.

6. B npsimoyronbHOM mapajiienenumee CTOpOHbl OCHOBAaHUS paBHBI 12 cMm u 5

cM. JlnaroHanb Hapajuienenuiesa odpasyeT ¢ IUIOCKOCTBIO OCHOBaHHS yron B A5’ .

Haiinute 6oxoBOE pebpo mapaiienenunesa.

7. VYron Mexy 00pasyrolieil U 0ChbI0 KOHyca paBeH 45 , 00pasyroias paBHa 6,5
cM. Halinure miomaas 00KOBOM MOBEPXHOCTH KOHYCA.
8. B npsamMoyronsHOM napauienenurieie OCHOBaHUs paBHbI 3 U 4 cM. Jluaronanp

napasuienenumneaa o0pa3yer ¢ MIOCKOCTbIO OCHOBAHHUS Yrojl B 60", Haiigure 6oxoBoe
pebpo mapasienenuneaa.

9. OcHOBaHUEM NMHpaMUIbI SBISIETCS POMO, CTOpOHA KOTOPOTO paBHa 5 cM, a
onHa W3 nuaroHaned 8 cm. Haiinmre OokoBble peOpa MUpaMHUABI, €CIM BBICOTA €€
MPOXOJIUT Yepe3 TOUKY MepecevyeHrs JuaroHasieii OCHOBaHUS M paBHA 7 CM.

10.  OcHoBaHMe TUPaMHIBI — MPSMOYTOJILHUK cO cTopoHamu 12 u 16 cm. Kaxmoe
060koBOE pedpo mupaMuabl paBHO 26 cM. HaliiuTe BRICOTY MUPaMHUIBIL.

11.  OcHoBaHMeM NpPSAMOMN MPU3MBI SIBJISIETCS MPSIMOYTOJIbHBIN TPEeyrojabHUK. Yepes
CepeIMHy THUINOTEHY3bl NEPIEHIUKYIIPHO K HEHW NpOBEAEHA IUIOCKOCTh. Halaute
TJIOLIA/Ib CeYEHUs, eclid KaTteThbl paBHbI 20 1 21 cM, a 60koBoe pedpo paBHO 42 cM.

12.  OcnoBanuem nmpamuasl DABC sBnsercs tpeyronmsauk ABC, y xotoporo
AB=AC=13 cm, BC=10 cm, pebpo AD nepneHAUKYISIPHO K MIOCKOCTH OCHOBAaHUS H
paBHO 9 cm. Haiinure mioniaas 00KOBOM MOBEPXHOCTH MUPAMU/IBI.

13.  CtopoHBI OCHOBaHUI MPAaBMUIHHON TPEYTOJBbHONW YCEUCHHON MTUPaMUIbI PABHBI
4am u 21M, a 6okoBoe pedpo paBHO 2aM. HaliuTe BbicoTy U anodemMy MUupaMuibl.

14.  Beicota uunuHapa paBHa 12 cM, a panuyc ocHoBanus paBeH 10 cm. Hununap
IIEpeCeUeH IUIOCKOCThIO, MapauIeIbHOM €ro OCH, TaK, YTO B CEUYEHUU IOIYYUTCS
kBajapaT. Haiinure pacctosiHue oT ocH HIMIMHAPA 0 CEKyUIeH MIOCKOCTH.
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15.  TonmuHa GOKOBOM CTEHKM M JHA CTakaHa LMJIMHIpUYECKON (popmbl paBHa |
CM, BBICOTAa CTakaHa paBHa 16cMm, a BHYTpPEHHUH paauyc paBeH ScM. Berumciure
IUIONIA/Ib ITOJIHOM TIOBEPXHOCTH CTaKaHa.

16.  /ImaroHanp mpsIMOYTOJILHOTO Mapajjesenunena paBHa 18 c¢M M cocTaBisieT

yron B 3()° ¢ mIockocTbio 60KOBOM rpanu U yroin B 45 ¢ 6okossiM pebpom. Haiinure
o0beM MapasuieNenumneaa.

17.  Haiigutre o0beM npsMoi NpU3Mbl ABCA,B,C, , ecnmn ZBAC =120, AB=5cwm,
AC=3cm u HauboIbIas U3 IIOMAAeH OOKOBBIX TpaHel paBHA 35cMm2.

18. Bricota konyca paBHa 5 cM. Ha paccrosamm 2 cM OT BEpIIMHBI €T0
nepeceKaeT MI0CKOCTh, apajuielibHas OCHOBaHMIO. Haliqute 00beM HCXOHOTO KOHYCA,
ecii 06beM MEHBIIEr0 KOHYCa, OTCEKAEMOTO OT HCXOHOTO, paBeH 24 CM* |

19.  CrakaHuuK a1 MOPOKEHHOTO KOHHUYECKOH (hopMbl MMeeT miyOuHy 12 cm u
IaMeTp BepxHed yacTu 5 ¢cM. Ha Hero cBepxy MOJIOKWIM ABE JOKKHA MOPOKEHHOI'O B
BHJIE MOJyLIApUil 1uamMeTpoM 5 cM. IlepenoaHuT in MOPOKEHHOE CTaKaH4YMK, €CIM OHO
pactaet? (OTBET NOATBEPAUTE PACCUETAMM)

20.  umametp JlyHbI coctaBiseT (MPUOTU3UTEIHHO) YETBEPTYIO YACTh TUAMETPA
3emuin. CpaBHuTE 00BeMBI 3eMitnt U JIyHBI, cunTast UX MIApPAMH.

21. Konwdeckuii 6ak uMeeT TiyOuHy 3 M, a ero KpyTiiblii BepX UMeeT paguyc 1,5
M . CKOJIBKO JIUTPOB KUIKOCTH OH BMeIaeT?

22.  V3mepeHus mpsSMOYTOJIBHOTO Mapajuieenumneaa paBasl 8 cMm, 12 cMm u 18 cm.
Haiinute pebpo kyba, 00beM KOTOPOTO paBeH 00beMyY ITOTO MapajlieNenuIea.

23. llap pamuyca 41 am mepecedeH MIOCKOCTBIO, HAXOAIICHCS Ha pacCTOSTHUU 9
M OT 1eHTpa. Haliqure miomaas ceueHusl.

24.  Belicota muiuHapa paBHa 12 cm, a paanyc ocHoBaHus paBeH 10 cm. Hununap
MepeceyeH IUIOCKOCThbIO, MapajljIeIbHOM €ro OCH, TaK, YTO B CEUYEHHM MOIYYUJICS
kBajpaT. Haiinure paccrosiHue oT ocH HIMIMHAPA 0 CEKyUIeH MIOCKOCTH.

25. JlmameTp OCHOBaHHWs IWIMHIpA paBeH | M, BbICOTa IMJIMHApPA paBHA UIMHE
OKPY>KHOCTH OCHOBaHHUs. HaiiTu momnaas 60KOBOW MOBEPXHOCTH ITUIHUHIPA.

26. CkoNbKO NOHAAOOUTCA Kpacku, 4YTOObI MOKPAcUTh Oak IMIIMHIPUYECKOU
dhopMBI ¢ THAaMETPOM OCHOBaHMS 1,5 M M BBICOTOM 3M, €ClTM Ha OJWH KBaJAPATHBIA METP
pacxonyercs 200 rp kpacku?

27. OceBoe ceueHHE IUIMHApA — KBaaparT, AHAroHalb KOTOporo paBHa 20 cMm.
Haitaure nnomaas OCHOBaHUS HHJIMHAPA

28.  OcHoBaHHEM NIPSIMOro Mapajienenunena spiasgerca poMO ¢ auaroHansmu 10
cM #u 24 cM, a BbIcoTa mapaienenunena paBHa 10 cm. Haiigure Oonbliero nuaroHaib
napajienenumea.

29. Haiitu guaroHanb u 00BEM MPSAMOYTOJBHOTO Mapajjieienuneaa, €ClIu ero
n3MepeHus paBHbl 8 cM, 9 cm 1 12 cm.

30.  boxoBoe pebpo MpaBHIBLHOW TPEyroJbHOM MUPAMUIBI PAaBHO 5 CM, a CTOPOHA
OCHOBaHUs paBHa 6 cM. HaliuTe miomaas 60KOBOW MOBEPXHOCTH MUPAMHUIBI.

31. Iliomanp cedeHus Imapa MIOCKOCThIO paBHa 20CcM2, a pacCTOSHUE OT IIEHTpa
mapa 7o cekyuieil miockoctu paBHo 4 M. Haitaure o6beM miapa.
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32. OcHoBaHUE TNUPaMHUAbl — NPSIMOYTOJBHBIA TPEYTOJbHUK, KATET KOTOPOTO
paBen 40 M, a runoteny3a paBHa 41 m. Beicota mupamuer paBHa 20 m. Haiiqute o6bem
UPAMHU/IBL.

33.  BricoTa mpaBUIBHONM YETHIPEXYTrOJbHOW MUpamMuabl paBHa 4 cM, a anodema
oOpasyert ¢ BbicoTOM yrou B 45°. Haiinure minomiaar OOKOBOM MOBEPXHOCTH MUPAMUJIBL.

34.  Pa3Beprka OOKOBOW MOBEPXHOCTH HUJIMHAPA — KBAJpPAT CO CTOPOHOM, paBHOM
2cM. Halinute 00beM HIHHpA.

35. OoOpa3yromas KOHyca HaKJIOHEHA K IUIOCKOCTH OCHOBAaHMA MOA yriiom 60°, a
pacCTOSIHEE OT LEHTPa OCHOBAaHHS 40 oOpasyromieil paBeo V3 M. Haiimure mromams
OOKOBOM IOBEPXHOCTH KOHYCA.

36. ITnomank MOAHOM NOBEPXHOCTH Kyba paBHa 24 cm?. Haiinure ero oobeMm.

37.  IIpsAMOYTOJIbHUK, CTOPOHBI KOTOPOTO PaBHBI 2 CM U 5 CM, BpallaeTcsi BOKPYT
MEHbIIIeH cTopoHbl. Haiinute 00beM Temna BpalieHus.

38.  CTOpOHA OCHOBAHHMS MPABUIBHOI YETHIPEXYTONBHON MHPaMU/IBI paBHa 5\2 M,
6oxoBoe pedpo paBHo 13 m. Haitaute o0beM nmupaMuib.

39.  CtopoHBI OCHOBaHHS MPSIMOYTOIHHOTO MapauIeTeHIe[a PaBHEI 2 CM H 3 CM,
a JauaroHanb paBHa 7 cMm. Haliaure muomanb MOJTHOW MOBEPXHOCTH MPSMOYTOJIBHOTO
napaJijiesienumea.

40.  TIpsAMOYTOJIbHBIN TPEYTOJbHHUK, KAaTET KOTOPOro paBeH 4 M, a TUIIOTeHY3a
paBHa 5 M, BpalaeTcs BOKpyT Oolbliero karera. Haiinure o6beM Tena BparieHus.

41. bBoxoBoe pedpo IIPaBUIILHON YETBIPEXYTOIbHON IIPU3MBI
ABCDA1B1C1D; paBHO 6V3 M, a CTOpOHa OCHOBaHHUs paBHa 6 M. Halimute yron mexny
npssMbiMuA AB1 u CDa.

42. BreicoTa KoHyca paBHa 8 cM, a paauyc OcHoBaHMs paBeH 6 cm. Haiimute
TUI0IIa b OOKOBOW MOBEPXHOCTH KOHYCA.

43. Croporst AB um AD ocHOBaHMS NOpPSAMOYIOJIBHOTO MapajulesIeIuIeaa
ABCDA1B1CiD1 paBubl 6 M u 8 M, yron mexay auaroHanbto ACi mapanienenurnena u
IJIOCKOCTBIO OCHOBaHMsI paBeH 45°. Halinure cunyc yrina mexay npsmoil ACiu
III0CKOCThI0O ABB1.

44.  ]Jlmaronanb KyOa paBHa 273 m. HaiifuTe 110 1b €ro MoNHOi ITOBEPXHOCTH.

45. Ha paccrosaun 9 cM OT LeHTpa 1Iapa MPOBEAEHO CEYEHUE, HJIMHA
OKpPYHOCTU KOTOpOro paBHa 24 cm. Halinute o0bem 1mapa.

46. B xonyce jqmHa oOpasyrwomieid paBHa 5, a paauyc OCHOBaHHS paBeH 4.
Haiinute 06beM KOHYCA.

47. Jawer Tpu ToOuku: A(4;-2;5), B(2; 2; 1), C@3; 6; 1) B nexapToBoi

MPsIMOYTOJIbHOM cucTeMe KoopauHaT. Haiitu: a) koopauHaATHl BEKTOPOB AB y AC, 0)

ckaspHoe ponsseacHue sektopos AB 1 AC. B) yroa Mexy Bekropamu AB u AC

48. Bpluncnuth IUIOMAAL TpeyroiabHHKa ¢ BepmmHamu A(—4:;4;4), B(3;1;0),
C(—1,0;6).

49.  Haiigute wmny Bektopa AB, ecm A(—1;—1;1) n B(—3;1; 0).

50. Touka M He nexurt B miaockoctu TpeyroibHuka ABC, K — cepenuna MB.
KaxoBo B3aumHoe pacrnonoxenue npsimeix MA u CK?
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51.  Vmpocrture BBIPaKCHUE:! AC+BB; +BA+D,B+5,D, + DC eciu
ABCDA\B:C:D1 - napannenenunesn.

52.  Haiigute cymmy BekTopos: @(4; 2; —4) n b(6; —4; 10).

53.  Haiiaure 1ymHy BekTopa @ — SE_:;, ecm @(2;1;—5), b(—3;0;1).

54.  Haiinure mpnnHy Bektopa AEB, ecin A(2; —5;3) u B(5;1; —2).

55.  JlaHBI BEKTOPBI E[—l; 3;-3)u E[dt; —5; 1). Haiiure KOOpIMHATHI
¥ JUIMHY BekTopa AC.

56.  OceBoe ceueHne NUIMHIPA SIBISETCS KBAapaT, JHAroHallb KOTOPOTo paBHA

8x/§ cM. Haiigure 00beM HUIHHIPA.

57. B mpaBWIbHOMW YETHIPEXyTOIBHON MUpaMuie O0KOBOE pedpo 0OpasyeT
C II0CKOCTBI0 ocHoBanus 45°. CTopoHa OCHOBAaHHMS IIUPAMULIBI 6 CM.

Haiinute 06bemM mupamMusI.

58.  Haiftu ckamsipHoe mpousseaerue Bekropos: @(1,—2,1) u b (2,0,1)
59.  Haiiaure yrom Mesxay Bekropamu: a) @(1,1,1) u E[l, -1,-1),
60.  Haiiti kocumyc yrima Mexay Bekropamm: @(2,—1,1) n b (4,—3,5)
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2.4. Kputepuu OuleHKH
2.4.1. Kpurepuu ouneHKkH (3K3aMeH)

Kputepun oieHk# pe3y/ibTaTOB BbINOJIHEHHS
TEOPETHYECKOr0 3aJaHus

basel 3a
KPUTEPHUH OLICHKH

MakcuMaJbLHBII
o0a1 — 1 6ai1a

- JEeMOHCTpHpYeT TIiyOOKoe, II0JIHO€ 3HaHHWE€ U IOHMMaHue
IIPOrPaMMHOI0 MaTepUaa;

- HCYEPIIBIBAIOLIE, IIOCIEA0BATENbHO, TPAMOTHO M JIOTUYECKH BEPHO
U3J1araeT MaTepuall;

- Ja€T TOYHOE OIIPENEICHUE U UCTOJIKOBAHUE OCHOBHBIX ITOHATHUMH;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOATEIBHOCTb CYXICHUH,
IIPUBOJUT BEPHBIE apTyMEHTHI, A€IACT IPaBUJIbHBIE BBIBOBL;

- IPaBUWJIBHO U OOCTOSATENBHO OTBEUAET HA COMYTCTBYIOIIME BOIIPOCHL.

1

- JIeMOHCTPHpYET TiyOOKOe, IIOJHO€ 3HAaHWE W TOHHUMAaHHUE
IPOrpaMMHOI0 MaTepHaa;

- B OCHOBHOM IIPaBUJIbHO, 0€3 U3MEHEHUS! OCHOBHOW CYyTH I'PaMOTHO U
JIOTUYECKH BEPHO U3JIaraeT Marepual;

- JIOIYCKAaeT HECYIIECTBEHHbIE HETOYHOCTU IIPU ONPEICIICHUU U
MCTOJIKOBAHUU OCHOBHBIX TIOHSTHII;

- TIpU OTBETE JEMOHCTPUPYET CAMOCTOSATEIBHOCTb CY)KJIEHUH,
NPUBOAUT BEPHBIE APryMEHTHl, BE€PHO, HO C HE3HAUYUTEIbHBIMU
omMOKaMu JIeJaeT BBIBOJIBI,

- MpaBWJIbHO, HO COBEpIIas HE3HAUMTEIbHbIC OIIMOKU, OTBEYaeT Ha
COITYTCTBYIOILIME BOIPOCHI.

0,6

-pacKpbIBa€T OCHOBHOE COJAEp)KaHHME YyuyeOHOro MaTepuana, HO
0OHApYKUBAIOTCS CYIIECTBEHHBIE poOebI B MMOHUMaHUU
IIPOTPaMMHOI0 MaTepuania

- HEMOJIHO, Hapy1Ias MOCIEI0BATEIbHOCTh U3JIaraeT MaTepuan;

- JIOMyCKaeT OMMOKH B OMNpENeleHHH M WCTOJKOBAHUHM OCHOBHBIX
MMOHATHH;

- IIpU OTBETE JIEMOHCTPUPYET CAMOCTOSATEINBHOCTh CYXKICHUH,
MPUBOJIUT YACTUYHO BEPHBIE apryMEHTBI, OTJEIbHbBIC BBIBOJBI HEIb3S
CUMTATh BEPHBIMU U OOOCHOBAaHHBIMU;

- CTYJICHT HWCHBITHIBAET 3HAYUTEIbHBIE 3aTPYJHEHHS, OTBEYas Ha
COIIYTCTBYIOIIXE BOIPOCHI.

0,3

- HE 3HAEeT 3HAYUTEJIBHOM YaCTH MPOrPpaMMHOI0 MaTepuania, JI0IyCKaeT
CYIIECTBEHHBIC OIIMOKU;

- HE 3HaeT WIM JaeT HEBEPHOE ONPEACICHUE M HUCTOJIKOBAHUE
OCHOBHBIX ITOHSITHH

- HE MOXET NPUBECTH BEPHBIE APIyMEHTHI, JEIAET HENPABUIIbHbIC
BBIBOJIHI,

- HEBEPHO OTBEYAET HA COMYTCTBYIOLIKME BOIPOCHIL.

UTOro
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Kpurtepuu onieHKH NpPaKTHYECKOT0 3aaHUS 110
ajaredope

Banaesl 3a
KPUTEPHH OLIEHKH

Xon pemieHus BEpPHBIN, TMPUBEIECHO BEpHOE OOOCHOBAHHOE

pELICHUE, II0JYyYEH BEPHBIIA OTBET 15
Xon pemieHus BEpHBIM, HO JONyIIeHa OJHAa OHIMOKa 1
BBIYMCJIMTEJILHOIO Xapakrepa,

Pemenne Hayaro JOTUYECKU BEPHO, JOmyIieHa
BBIYUCIUTENbHAS OINMOKA, WM pELICHHE HE JOBEACHO [0 0,5
KOHIIA, OTBET OTCYTCTBYET

HeBepHoe pemienne, HEBEpHBIH OTBET WM OTCYTCTBHE 0
peeHus

HUTOI'O 15

Ne | Kpurtepuu olleHKM NPAKTHYECKOI0 3aJIaHus 10 reomerpuu | bajuibl 3a KpuTepuu
OLIEHKHU
1 HalJIeH BEPHBIN CIIOCO0 peIeHus;
IpUBEJICHA BEpPHAs M0CIEI0BaTEIbHOCTh BCEX I1aroB PEILCHHUS;
BEPHO OOOCHOBAaHBI BCE KIIIOYEBBIE MOMEHTHI BBIOPAHHOTO
crioco0a pereHus;
BEPHO OTMEUYEHBI Ha YepTeke CBOICTBA BCEX MPEACTaBIECHHBIX 15
B YCJIOBUU (PUTYp U UX DIIEMEHTOB;
BEPHO BBINIOJIHEHBI BCE MPE0O0pa30BaHMsl U BEIYMCICHMS;
HOJIyYeH BEPHBIil OTBET
2 HalJIeH BEPHBIN CIIOCO0 peIeHus;
IPUBEJICHa BEpHas MOCJIEJ0BATEIbHOCTh BCEX I11aroB PELICHHUS;
JOMYIIEHbl OTCYTCTBUSI M (MJIM) HErpyOble OIIMOKH B
000CHOBAHHUAX KJIIOUEBBIX MOMEHTOB;
BEPHO OTMEYEHBI Ha YEPTEKE CBOWCTBA IPEICTABICHHBIX B 1
YCIOBUM (GUTYp M MX 3JIEMEHTOB, KOTOpPBIE MIPAIOT BaKHYIO
POJIb B pEIICHUH 3a]1a4H;
JIOTyIleHa OJHa Herpy0Oas BBIYUCIWUTEIbHAS OIIMOKa, HE
BJIMSIIONIME HAa IPAaBUIBHOCTh JAJbHEHIIEro X0a peleH s
3 XOJI peIICHHS BEPHBIIA,
peleHne, BO3MOXXHO, He 3aBEpIICHO;
JOTYIIEHbl OTCYTCTBUSI M (WJIM) HErpyOble OIIMOKH B
000CHOBAHMAX KJIIOUEBBIX MOMEHTOB;
OTMEYEHHBIE Ha YEPTEeKE CBOICTBA TIPEACTABICHHBIX B
YCIOBUU (PUTYP U UX 3JIEMEHTOB UMEIOT HETOYHOCTH; 0,5
JOTyIIeHBl HErpyOble OmMMOKM B  BBIYMCICHUSX W B
npeoOpa3oBaHUsIX, HE BIMUSIONIME HA TPABWIBHOCTH XO7a
pelIeHus;
B pe3yJibTaTe 3THX OLIMOOK MOXET OBbITh MOJY4YEeH HEBEPHBIN
OTBET
4 | HeBepHOE pelIeHue, HEBEPHBIM OTBET MJIM OTCYTCTBHE PELICHHUS 0
MTOT'O 15
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