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1 ITACIIOPT ®OHJJA OHEHOYHBIX CPEJICTB

@oHJ OIEHOYHBIX cpeacTB  yueOHoi aumcummmuabel OY/n.0711 Matematuka MOXeET OBITh
UCIOJIb30BaH MpPHU PA3IUYHBIX OOPAa30BATENbHBIX TEXHOJOTHUSX, B TOM 4YHMCIE M KaK JAMCTAHI[MOHHBIC
KOHTPOJILHBIE CPEJICTBA MPH JCKTPOHHOM / TUCTAHIIMOHHOM O0yUEHUH.

B pesynbTaTe ocBoenus yueoHou mucuurinabl OY Im.0711 MartemaTtrka o0ydaromuics q10JKeH
obmanate npexycmorpeHHbiME OI'OC mo cnenmanbHOoCcTH 08.02.10 CTpOUTENHCTBO KEIE3HBIX JTOPOT,
yThb U IYT€BOE XO3SIMCTBO CIENYIOIIMMU 3HAHUSIMH, YMEHHSIMH, KOTOpble (GOpMHUpPYIOT oOuiue u
npodeccrnoHabHBIC KOMIIETCHIINH, a TAK)Ke JIMYHOCTHBIMH Pe3yJlbTaTaMH, OCBAaUBAEMBIMH B PaMKaX
MIPOrpaMMbl BOCIIUTAHUS:

4K CJI0Bble U O0yKBEHHbIE BbIPAKEHU S

Y1.Beimonuate  apu@MeTuyecKkue JIeHCTBUS, codeTas YCTHbIE M IHChMEHHBIE IPUEMBI,
MIPUMEHEHUE BBIUYUCIUTENBHBIX YCTPOMUCTB; HAXOIUTh 3HAYEHUSI KOPHS HATYpaJIbHOW CTETIEHH, CTEIICHU C
paloHaJIbHBIM TOKa3aTelieM, Jorapudma, UCHOIb3YS TMPU HEOOXOAUMOCTH BBIYMCIUTEIbHBIC
YCTPOMCTBA; I0JIb30BaThCS OLICHKON Y IMPUKUAKOMN IIPYU IPAKTUYECKUX pacyeTax.

Y2.IlpuMeHATh MOHATUSA, CBA3aHHBIE C JCJIMMOCTBIO IEJBIX YHUCEN, MpU PELICHUU
MaTeMaTUYeCKHUX 3a/1ad.

¥Y3.Haxonutb KOpHM MHOTOWIEHOB C OJHOW NEPEMEHHOH, pacKialblBaTh MHOI'OYIEHbl Ha
MHOXHUTEJH.

Y4.BblllonHATh  ACUCTBUA € KOMIUIEKCHBIMM — YMCJIaMH, I10Jb30BATHCS T'€OMETPUUYECKOMN
WHTEpIpeTaeil KOMIUIEKCHBIX YHCEN, B MPOCTEHIINX CIydyasX HaXOJUTh KOMIUICKCHBIE KOPHHU
ypaBHEHUH C IeUCTBUTEIBHBIMU KOI(PPHUIIEHTAMHU.

YS.IIpoBoauth npeoOpa3oBaHUsl YUCIOBBIX U OYKBEHHBIX BBIPAKCHHUH, BKIIOUYAIOIIUX CTENICHHU,
paauKabl, Jorapudmbl ¥ TPUTOHOMETPUYECKHE (PYHKIIUU.

HCNOJb30BATh NPHOOpEeTeHHbIe 3HAHUS W YMEHHMSl B NPAKTHYECKOH esiTeJIbHOCTH U
IOBCEIHEBHOM KU3HM 1JIA:

MPAKTUYECKUX PacyeToB Mo Gopmyiam, BKiItoudas GOpMyIbl, COAEpKaIINe CTENeHH, paauKaibl,
norapu@Mbl 1 TPUTOHOMETPpHUYECKUE (DYHKITUH, UCTIONB3YsI P HEOOXOIMMOCTH CITPABOYHBIC MaTEPHAIIBI
Y MIPOCTEUIINE BBIYMCIUTEIbHBIE YCTPOICTBA;

MPUOOPETEHUST TPAKTHYECKOTO ONBITA JCATCIHLHOCTH, MPEAMISCTBYIOMENH MpodheCCHOHATBLHON, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

(pyHkunu u rpapuxku

¥Y6.0npenenars 3HaueHne (PYHKINU 110 3HAYEHUIO apryMEHTa MPU Pa3IMuHbIX crioco0ax 3adaHus
GbyHKIUH.

¥Y7.Ctpouts rpaduky U3y4eHHBIX QYHKIUHN, BBIIOJIHATH IPeoOpa3oBaHus rpa)uKoB.

¥8.0nucsiBaTh 1o rpaduky 1 no Gopmyse noBeAeHUE U CBOWCTBA (PYHKIHI.

¥Y9.Pemate ypaBHEHUs, CUCTEMbl YpaBHEHHI, HEpaBEeHCTBA, UCIIOJIb3Ysl CBOMCTBA (PYHKIMH U UX
rpaduyecKue npeacTaBIeHusl.

HCIO0JIL30BATh NPHOOpPEeTeHHbIe 3HAHUSI M YMEHHSl B IPAKTHYECKOH [esiTeJIbHOCTH H
NOBCEIHEBHOM KU3HH 1JIs1:

ONMCAaHUS U MCCIEN0BaHUS C MOMOIBIO (PYHKIMM peaabHbIX 3aBUCUMOCTEH, MpEeACTaBIECHUS UX
rpaduuecKu; HHTEpIpeTauu rpaduKoB pealbHbIX MPOLIECCOB;

MPUOOPETEHUsI MPAKTUYECKOTO OMNBITA AESITEIbHOCTH, MPEIIEeCTBYIOMIEeH MpodeccnoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

HAYaJ1a MaTeMATHYeCKOr0 AHAJIH3A

¥Y10.Haxonuts cyMMy O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MTPOTPECCUH.

Y11.Be1uucnsaTh NpoU3BOJIHBIE U MEPBOOOPA3HBIE DJIEMEHTAPHBIX (DYHKIMA, MPUMEHSs MpaBuiia
BBIUHCIICHUS IPOU3BOAHBIX U TIEPBOOOPAa3HBIX, UCIIONb3Ysl CIIPABOYHBIE MATEPUATIBI.

Y12.HccnenoBarh GyHKIMU U CTPOUTH UX IPa(MKU C TOMOIIBIO TPOU3BOIHOM.

¥Y13.Pemats 3a1auu ¢ npuMEHEHNEM YpaBHEHHUS KacaTelbHOU K rpaduky GyHKIUU.



Y14.Pemath 3a7audl Ha HAaXOXJACHHWE HAMOOJBIIETO0 W HAUMEHBLIET0 3HaueHUs (YHKLIUU Ha
OTpE3KE.

Y15.BoruncisaTe 110maib KpUBOJIMHENHON Tpareuuu;

HCIO0JIL30BATh NPHOOPETEHHbIC 3HAHUS M YMEHHS B IPAKTHYECKOH [IeATeJbHOCTH H
NOBCEeHEBHOM KU3HHU 1JIS:

peLIeHHs] TEOMETPUUECKUX, (PU3NUECKUX, SKOHOMUYECKUX U JAPYIHX NPUKJIAIAHBIX 33/1a4, B TOM
qucie 3a/7a4 Ha HauOOoJIbIIME W HAMMEHBLIME 3HAYCHUs C NMPUMEHEHHEM amrmapara MaTeMaTH4ecKOTO
aHaln3a;

NPUOOPETEHUs] NMPAKTHYECKOTO OIBITA JIEATEIBHOCTH, NMPEAIIECTBYIOMIEH MPOo(PecCHOHANTBHOMN, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YU€OHBIN MpeIMeT.

YPABHEHHS M HEPABEHCTBA

Y16.Pemath panuoHanbHble, [OKa3aTelbHbIE U JOrapupMHUUECKUE YpaBHEHUS U HEPABEHCTBA,
UppalOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI.

Y17.]loka3bIBaTh HECIOKHBIE HEPABEHCTBRA.

Y18.Pemath TEKCTOBBIE 3aJa4d C TOMOLIBIO COCTAaBJICHUS YpPaBHEHWH M HEPaBEHCTB,
UHTEPIIPETUPYSI PE3YJIBTAT C YIETOM OIPAHUYCHUM YCIIOBUS 3aJa4H.

¥Y19.1300paxath Ha KOOPAMHATHOHN IUNIOCKOCTH MHOYKECTBA PEIICHNU ypaBHEHUN U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

¥20.HaxomuTh npHOIMKEHHBIE PEIICHUS YPaBHEHUH M WX CHUCTEM, HCIONB3Yys TpapuuecKuit
METOI.

¥Y21.PemaTth ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM I'pa)MIeCKUX MPeICTaBICHUH,
CBOMCTB (DyHKIIUI, TPOU3BOAHOM.

HCIO0JIL30BATh NPHOOpPEeTEeHHbIe 3HAHWUS W YMEHHSl B IPAKTHYECKOH /JIeSiTeJIbHOCTH H
IOBCEIHEBHOM KU3HM JIA:

[IOCTPOEHHUS U UCCIIEJOBAHMSI IPOCTEUIINX MAaTEMAaTUYECKUX MOJIEIIEH;

IPUOOPETEHUsT MPAKTHUYECKOI'O OIbITA JIEATENbHOCTH, MPEAIECTBYIOIEeH NpodecCHOHaNbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

3J1eMEeHThl KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOSTHOCTEH

¥22. Pemarp mnpocreiimime KOMOWHATOpHBIE 3aJadyd METOJOM T1epebopa, a TakkKe C
UCIOJIb30BAaHUEM H3BECTHBIX (QopMyil, TpeyrosbHuka [lackans; BeMHCIATH KO3(pPULUEHTH OHMHOMaA
HeroTtona no ¢popmyiie u ¢ ucnosib30BaHUEM TpeyronbHuKa [lackans.

Y23.BeluuChATh BEPOATHOCTH COOBITMI Ha OCHOBE IOJCYETa 4YMCiIa HCXOJO0B (TpocTeiiue
cllydau).

HCIO0JIL30BATh NPHOOpPETEHHbIC 3HAHWUS W YMEHHS B IPAKTHYECKOH JeATeJbHOCTH H
NOBCeHEBHOM KU3HHU 1JIS:

aHaJgM3a peaJbHbIX YHUCIOBBIX JIAHHBIX, MPEJICTABICHHBIX B BHUJE JUarpam™m, rpa(ukos; UIs
aHayin3a UHQOPMALUK CTATUCTUYECKOTO XapaKTepa;

PUOOPETEHUs] NMPAKTHUYECKOTO OIBITA JEATENbHOCTH, MPEIIECTBYIONIEeH NpoQeccuoHalbHOl, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

reoMeTpus

¥Y24.CooTHOCUTH TIOCKUE T€OMETPUUECKHE (DUTYPBI U TPEXMEpPHbIE OOBEKTHI C UX ONMUCAHUIMM,
yepTekaMu, H300pakeHUsIMU; Pa3JInyaTh U aHAIM3UPOBATh B3aUMHOE PacloIoKeHue Guryp.

¥25.U306paxaTh reoMeTpudeckie GUIrypbl U Tejla, BBIMOIHATH UEPTEK IO YCIOBHUIO 3aJaUH.

Y26.Pemath reoMeTpUYeCcKHe 3a/1a4M, ONUPAsCh HA U3YYCHHbIE CBOMCTBA IJIAHUMETPUYECKUX U
CTEepEOMETpUYECKHMX (UTYp W  OTHOIIEHUH MEXAYy HHUMH, NpUMEHss ainredpanyeckuil
TPUTOHOMETPUYECKUI anmnapar.

¥Y27.11poBoauTh J0OKa3aTeIbHbIE PACCYXACHUS TPU PEUICHUH 3aJad, J0Ka3blBaThb OCHOBHBIE
TEOPEMBI Kypca;

Y28.BeraucisaTh TUHEWHBIC JIEMEHTHI U YTJIBI B MPOCTPAHCTBEHHBIX KOHQUTYpAIUIX, 00bEMBI 1
TUTOIIAM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN M UX MPOCTEUIINX KOMOMHALIUH.

¥Y29.IlpumMeHsTh KOOPAWHATHO-BEKTOPHBIN METOM Ui BBIYMCICHHUS OTHOIICHHHA, PACCTOSHUHA U
YTJIOB.
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¥Y30.Ctpouth ceueHus: MHOTOTPAaHHUKOB M NU300paXkaTh CEUEHUS TEJ BpaIlCHUS.

HCIO0JIb30BATh NPHOOpPEeTeHHbIC 3HAHMA M YMEHHMSl B NPAKTHYECKOH [JAeATEeJbHOCTH H
MOBCEeHEBHOM KU3HHU IS

uccienoBaHus (MOJEIUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYaIlMii HA OCHOBE HM3YyYEHHBIX
(bopMy1 U CBOWCTB GUTYp;

BBIUMCIICHUS JUTMH, IUIouiafied U 00bEeMOB pealibHbIX OOBEKTOB IMPHU PEHICHUH MPAKTUYECKUX
3aJ1a4, UCIO0JIb3YS IIPU HEOOXOIMMOCTH CIIPABOYHUKHU U BBIYUCIIUTEIbHBIE YCTPONCTBA;

MpUOOPETEeHUsI MPAKTUYECKOTO OMBITA JAEATEIbHOCTH, MPEAIIeCTBYIOMENH NpodhecCHOHATbHON, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEaAMET.

31. 3HaueHne MaTEMaTUYECKON HAayKU JJIs pEeLIeHUs 3a]a4, BOZHUKAIOLIUX B TEOPUU U ITPAKTHUKE;
LIIMPOTY U OIPAaHUYEHHOCTh IPUMEHEHUS MaTeMaTU4YeCKMX METOJO0B K AaHaJU3y U HCCIIEIOBaHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

32. 3HaueHue NPaKTUKU U BOIIPOCOB, BOSHUKAIOIIMX B CAMOW MaTeMaTHKe il (JOPMHUPOBAHUS U
pPa3BUTHUsI MaTEMAaTUYECKON HAyKH

33. Uneun pacimmpeHusi YUCIOBBIX MHOXKECTB KaK CIOc00a MOCTPOEHUsI HOBOTO MAaTeMaTHUYECKOTO
anmapara s PelIeHHs MPaKTUYEeCKUX 3a7]a4 U BHYTPEHHUX 337]a4 MATEMAaTHKU;

34. 3nayeHue wuACH, METOAOB M pPE3YIbTATOB alreOpbl M MaTEeMaTHYECKOTO aHaiu3a IS
MIOCTPOEHHUS MOJIEJIEH peabHbIX MPOLIECCOB U CUTYallUi;

35.Bo3MOXKHOCTH T€OMETpUN Jil OMMCAHUS CBOMCTB peajbHBIX NPEAMETOB UM MX B3aUMHOIO
PacIoJIOKEHUS;

36. VYHuBepcaJbHBI XapakTep 3aKOHOB JIOTHKH MAaTEMAaTHUYECKHUX PACCYXKICHHM, WX
MPUMEHUMOCTh B PA3JIMYHBIX 00JIACTSAX YEIOBEUECKOM NEATEIbHOCTH;

37. Paznuune TpeOoBaHM, NPEABABISEMBbIX K 0Ka3aTelIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIBHO-?KOHOMUYECKUX U TYMaHUTAPHBIX HAyKaX, HAa MPAKTUKE;

38. Posib akcnomMaTHKu B MaTeMaTHKE; BO3MOXKHOCTb IOCTPOCHHUSI MAaTEMaTHYECKUX TEOpHUIl Ha
aKCMOMAaTHYECKOM OCHOBE; 3HAUEHNE aKCUOMATHKH JJIsl APYTUX 00JacTel 3HAHUS U JUI IPAKTUKU;

39. BeposATHOCTHBIHN XapakTep pa3IndHbIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYXKAIOIIEro MUpa.

-001IMe KOMIIETeHII UM

OK 01. Bri6upats criocoObl pelieHus 3aj1ad npo(eccuoHaNbHOM AeATeNbHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIN3a U MHTEPIIPETAllMi HH(OpMAIIH,
1 UHGOPMAIIMOHHBIE TEXHOJIOTUY JIJISl BBIMOJIHEHUS 3a/1a4 MPOPECCUOHATBHON AESITENbHOCTH.

OK 03. IInanupoBaTh M pealu30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE M JMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JESITENbHOCTh B MPO(eccroHaIbHON cdepe, UCI0Ib30BaTh 3HAHUS 110
(uHAHCOBON I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYAIUIX.

OK 04. D dexTuBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaH/IE.

OK 05. OcymecTBiasaTh yCTHYI0O M INUCBMEHHYIO KOMMYHHKAIMI0 Ha TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEN COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OK 06. IlposiBiATh Ipa’kAaHCKO-NIATPUOTHYECKYIO IO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEIOBEYECKUX LIEHHOCTEH, B TOM YHCIE C YYETOM
TFapMOHM3allMM  MEXHAIlMOHAJIBHBIX W  MEKPEJIUTHMO3HBIX OTHOIIEHUH, MPUMEHATh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO OBE/ICHUS.

OK 07. CopneiicTBoBaTh COXPAaHEHMIO OKpYXKarollled Cpelibl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KIuMaTa, IPUHLMUIIBI OEpexIINBOro MPOU3BOACTBA, 3PPEKTUBHO JIEHCTBOBATH B
Ype3BbIYAHBIX CUTYaLMsIX.

-npog)ecCHOHATIbHBbIC KOMIIETCHIIUH

ITK1.2 O6pabaTbiBaTh MaTepUabI F€0IE3NIECKUX CHEMOK.

MMK2.1 TIlmanupoBaTh ¥  OpPraHW3OBBIBATH IPOM3BOJCTBEHHBIE pPAaOOTHl  KOJUIEKTHBOM
UCIIOJTHUTEINIEH

-JINYHOCTHBbIE Pe3yJabTAThI:

JIP.2 TlposBismoniuil akTUBHYIO TPaXXJAHCKYIO MO3UIUIO, IEMOHCTPUPYIOIINUNA MPUBEPKEHHOCTh
MPUHIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTHUBHBI M Yy4YacTBYIOIIUH B
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CTYJICHYECKOM M TEPPUTOPUATHLHOM CaMOYIPABIEHUH, B TOM YHUCJIEC HAa YCJIOBUSAX ITOOpPOBOJLYECTBA,
MPOTYKTUBHO B3aUMOJICHCTBYIONTUH U yUACTBYIOIINUN B IEATEIILHOCTH OOIIECTBEHHBIX OPTaHU3aIUH.

JIP.4  IlposBRsitOmMIA U TEMOHCTPUPYIOIIUN YBaXXEHUE K JIIOJIAM TPY/1a, OCO3HAIOIIUN IEHHOCTh
cobctBeHHoro Tpyma. Crpemsmuiics K (GOpPMHUPOBAHHWIO B CETEBOM Cpele JUYHOCTHO |
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP.23 [Torydenue oOyJarOUMMHUCS BO3MOXXHOCTH CAaMOPACKPBITHS W caMopead3alius
JIMYHOCTH.

JIP.30 OcymecTBisONMiA MOUCK W MCHOJAb30BaHHE HWHGOOpManuu, HEOOXOIAUMON s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 33]1a4, TPO()ECCHOHATLHOTO M TMYHOCTHOTO Pa3BUTHSI.

®dopMoOli MPOMEKYTOYHOW  aTTeCTallUd 10 Y4eOHOW JUCHUIUIMHE (TIPEAMETY) SIBISETCS
MUCHMCHHBIN YK3aMeH.



2 PE3YJBbTATHI OCBOEHUA YUYEFHOM JUCIATILIVHEI,

HOJJIEXKAIINUE ITPOBEPKE

2.1 B pesynbrare arrecTaliy no y4eOHOM AUCUMILTUHE OCYIIECTBISETCS KOMIUIEKCHAs MPOBEpKa
CIICAYIOIIMX yMEHUH W 3HAHUH, a TaKkKe IUHAMHKa (OPMHPOBAHUS OOLIMX, MPOPECCHOHATBHBIX
KOMIIETEHIINI 1 INYHOCTHBIX PE3YJbTAaTOB B PaMKaX MIPOrpaMMbl BOCIIUTAHUS:

Pe3yabTarnl 00y4eHUus1: yMeHUs,
3HAHMS, KOMIIETEHIIUHN U
JIMYHOCTHBIE Pe3yJIbTaThl

IMoka3aTeu olleHKH pe3yJabTaTa

®opMa KOHTPOJISI
U OLlCHUBAHUA

YMeTh:

V1. BeimonusaTh apupmMeTnyeckue
JEUCTBHUsL, COYETAs] YCTHHIE U
MACbMEHHBIE [TPUEMBI,
IIPUMEHEHHUE BbIUNCIUTEIbHBIX
YCTPOMCTB; HAXOAUTH 3HAYEHUS
KOpHSI HaTypaJIbHOM CTENEHH,
CTEIEHU C PALIMOHATIBHBIM
mokasaresem, jJorapudma,
UCIOJIB3YS MPU HEOOXOIUMOCTH
BBIYMCIIUTEIIBHBIC YCTPOMCTBA;
M0JIb30BaThCS OLEHKOU U
MPUKUAKON MPHU MPAKTUYECKUX
pacyerax.

OK.01 — OK.07,

K 1.2, TIK 2.1,

JIP 2,4,23,30

- BBIUUCIATH 3HAYCHHS
TPUTOHOMETPUUECKUX byHKIMH c
3aJaHHOU CTENEHbIO TOYHOCTH,;

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPaKEHHS,
UCTIONB3YS TPUTOHOMETPUIECKHE
(hopMyIbl;

- CTpPOUTH rpaduKu

TPUTOHOMETPHYECKUX (YHKLIMI M Ha HUX
WJLTIOCTPUPOBATH CBOWMCTBA ()yHKIIHIA;

- TPUMEHSATH reOMETPUYECKHE
npeoOpa3oBanus (CABUT U JedOpMAIUIO)
IIPY TIOCTPOCHUU T'Pa(UKOB;

- peuaTb TPUTOHOMCETPHUYCCKHC
YpaBHEHUS C  TIOMOINBIO  YHUCIIOBOM
OKpYKHOCTH;

- pemiatb TPUTOHOMETPHYECKHE
YpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
METO/IOB;

- TNPUMCHATH BBIIIIC NEPCUUCIICHHBIC

(hopMyIibl npu npeoOpa3zoBaHUN
BBIPAKCHNUH;
- TpUMEHATh (GOPMYIIBI TIPU  PEIICHUH
TPUTOHOMETPUIECKHIX ypaBHEHUIA "
HEpPaBEHCTB,

- BBIYUCIIATH TPEAeIbl (yHKIUN;

- BBIUUCIIATH IIPOU3BOIHYIO;

- BEIUUCIIATH  TPOW3BOAHYIO  CIIOKHOM
GbyHKIUY;

- COCTaBIISITh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBaTh M CTPOUTh  TpadUKu

byHKINIH;

- paborath C BBIPAKCHUSAMU
coAepKalme KOpeHb N-HOM CTENEeHHU;

- CcTpouTh  rpaduku CTENEHHBIX
bynxumit;

- NpeoOpa3zoBbIBaTh 3TU I'padUKu MyTeM
C/ABHUTa U AepopMaluy;
- CTpOUTh TIpaduKH MOKa3aTeNbHBIX,

TectupoBanue,
YCTHBIN OIIPOC,
pe3yJbTar
BBITIOJTHEHUS
IIPAKTUYECKUX
pabor,
pe3yJbTar
BBITIOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITENIbHBIX
pador.




(GYHKIMA TpH pa3IUYHBIX OCHOBAHHUAX H
HA HUX WUIIOCTPUPOBATh  CBOWCTBA
GyHKIMH;

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MyTEM
ciBUTa U 1eopMaLui;

- BBIYMCIATH 3HAYEHUS MOKa3aTeIbHBIX
BBIDOKCHHH € TOMOILIBIO  OCHOBHBIX
TOKIECTB U BBIYUCIIUTEIIBHBIX CPEICTB;

- peuarb HECJIOXKHEIC YpaBHEHUS,

o L of0 — , 9x) of(X) — b:
PHUBOIUMBIC K BUJIAM: a av,a’’ =D,

- pemarb HECJIOXKHEIC HEpaBEHCTBA,

HPHUBOIMMBIE K BHIAM: A®>< g 90

- cTpouth Tpaduku JorapuGMUUIECKUX
GYHKIUE MPH pa3InYHBIX OCHOBAaHHUSX MU
HA HHUX WUIIOCTPUPOBATh  CBOWCTBA
byHKIUI;

- mpeoOpa3oBbIBaTh ATH TPaQUKU MyTeM
caBura v 1epopMaInu;
- BBIYHUCIATH
JorapuGpMUIecKuX
MOMOIIBI0  OCHOBHBIX
BBIYMCIMTEIBHBIX CPEIICTB;

- pemathb HECIIOJKHBIC YpaBHEHWUS,
npuBoaumbie K Bumam: 10gy(x)=f(X) perars
HECJIOJKHBIC HEPABEHCTBA, MPUBOIMMBIC K
Buzam: 10g,f(X)><logag(x).

3HAYEHHUS
BBIPAKEHU I c
TOXKIECTB U

V2.1lpumMeHsTh NOHATHS, - BBIIIOJIHATD OIIEpALUU JICIICHUS HaJl TectupoBanue,
CBSI3aHHBIE C JEIIMMOCTBIO LIEJIBIX | LIEJIBIMU YUCIAMU; YCTHBIH OIIpOC,
4KCell, IPU PELICHUH - IPUMEHSATH CBOIMCTBA OTHOIICHUSI pe3ysbrar
MaTEMaTHUYECKUX 3a7ad. JIEJIMMOCTY Ha MHOYKECTBE HaTypaJIbHbIX BBITIOJTHEHUS
OK 01 - OK 07, YyCel MPH pelIeHNH 33/1a4; MPaKTUYECKUX
IIK 1.2, IIK 2.1, - IIPUMEHATH [IPU3HAKH JAEIMMOCTH IIPU paoor,
JIP 2,4,23,30 PpeIIeHNH 33/1a4. pe3yabTaT
BBITIOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
¥3. HaxoauTs KOpHU - BBIUUCIIATH NpeAesbl GyHKIMM; TectupoBanue,
MHOTOYJIEHOB C OJTHOM - BBIYMCIISATH IPOU3BOHYIO; YCTHBIH OIpoC,
IIEPEMEHHOM, pacKyaibIBaTh - BBIYMCIIATE  IPOM3BOJHYIO  CJIOXHOMW | pe3ynbTar
MHOTOYJIEHBI HA MHOYKUTEJIH. GyHKIUY; BBITIOJTHEHUSI
OK 01 - OK 07, - COCTaBIIAATh YPABHEHUE KACATEIbHOM; [IPaKTUYECKUX
K 1.2, IIK 2.1, - ICCIIeIOBaTh W CTPOUTH  Tpaduku | pador,
JIP 2,4,23,30 GbyHKIUH,; pe3yabTar
- HaXOJIUTh KOPHU MHOTOYIEHOB C OJHOW | BBIOJIHEHUS
IIEPEMEHHOM; BHEAYIUTOPHBIX
- packia/bIBaTh MHOTOYJIEHBI Ha | CAMOCTOSITEJIbHBIX
MHOKUTEIH; pa0or.

- IPUMEHATH TeopeMy be3y npu penieHun
3az1ay.




V4. BEINOIHATE NEUCTBUS C - BBINOJIHATH JCUCTBUA C KOMIUIEKCHBIMU | TecTupoBaHue,
KOMILIEKCHBIMH YU CJIaMHU, YUCJIAMH, YCTHBIH orpoc,
M0JIb30BAThCA F€OMETPUUECKON - IIOJIb30BaThCA F€OMETPUYECKOH | pe3ysbTaT
UHTEpIpeTaIeil KOMIIEKCHBIX UHTEpIpeTaIeil KOMIUJIEKCHBIX YHUCET; BBITIOJIHCHUS
YHUCell, B IPOCTEHIINX CIydasx - HaxoJHWTh KOMILJIEKCHBIE KOpPHU | MPAaKTUYECKUX
HaxO0JIUTh KOMIUIEKCHBIE KOPHU ypaBHEHUH c NEHCTBUTENLHBIME | padoT,
YpaBHEHUH € JEHCTBUTEIbHBIMU KkoahduLeHTaMH. pe3yabTaT
Kod(ppuUIeHTaMH. BBITIOJIHCHUS
OK 01 - OK 07, BHEAYIUTOPHBIX
IIK 1.2, IIK 2.1, CaMOCTOSTEIbLHBIX
JIP 2,4,23,30 pabor.
V5. [IpoBoauTth nmpeoOpa3oBaHusi | - BBIYUCISTH 3HaueHus | TectupoBaHue,
YHCIIOBBIX U OYKBEHHBIX TPUTOHOMETPUYECKUX byHKIuUit C | YCTHBII1 ompoc,
BBIPAYKEHH, BKIIFOYAIOIINX 3aJJaHHOW CTENEHbIO TOYHOCTH; pe3ynbpTar
CTENEeHHU, PaIUKaJIbL, JorapudMbel | - MpeoOpa3oOBHIBATH BBIITOJIHEHUS
Y TPUTOHOMETPUYECCKUE PYHKIMH. | TPUTOHOMETPUUIECKUE BBIpAXKEHUS, | TPAKTUYECKUX
OK 01 - OK 07, HCIIOJIb3YS TPUTOHOMETPHUYECKHUE | padoT,
K 1.2, IIK 2.1, (bopMyBI; pe3ynbrar
JIP 2,4,23,30 - CTpOUTH rpauKH | BBITTOJIHCHUS
TPUTOHOMETPUYECKUX (YHKIMM U HAa HUX | BHEAYIAUTOPHBIX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIUNA; CaMOCTOSATENIbHBIX
- TPUMEHSATH reoMeTpudeckue | pabdor.

npeoOpazoBanus (CABUT H Je(opMaIinio)
MPU TOCTPOSHUH TPAPHKOB;

- pewiatb TPUTOHOMETPUUECKUE
YpaBHEHUS C  IOMOLIBIO  YHCJIOBOM
OKPYKHOCTH;

- pemiathb TPUTOHOMETPUUYECKHIE

ypaBHEHHs] C  TIOMOIIBIO  OCHOBHBIX
METO/0B;
- TPUMEHATh  BBIIIE  TIEPCUYUCIICHHBIC

(hopMybI pu npeoOpa3oBaHnuU
BBIPAKCHUM;

- TOpUMEHATh (GOPMYNIbI TpU  PELICHUH
TPUTOHOMETPUUYECKHUX YpaBHEHUM u
HEPABEHCTB,;

- paboratb C BBIPAKEHUSMU
coJieprKale KOPeHb N-HOW CTENEHH;

- CTpOUTHh  TrpauKu CTEIIEHHBIX
bynxumii;

- mpeoOpa3OBHIBATh OTU TPAQUKU IIyTEM
caBMIa u aepopMaluu;

- BBIUMCIATH 3HAUEHHUS MOKa3aTelbHBIX
BHIDQKEHUM C  TMOMOIIBI0  OCHOBHBIX
TOKIECTB M BBIYUCIUTEIBHBIX CPEJICTB;

- pelarb HECJIOKHBIE ypaBHEHUS,
IPHUBOIMMBIE K BUIAM: a® =4 9% g =
- pellarth  HECIOXHBIE  HEPABEHCTBA,
IPHUBOIMMBIE K BUIAM: a®>< 5 90

- cTpouTh TpapuKu IOrapupMUUECKUX
(YHKIMI TpH Pa3IUYHBIX OCHOBAHUAX M
Ha HUX WUIKOCTPHPOBATH  CBOMCTBA




byHKIHII;

- NpeoOpa3zoBBIBATH ATU TPAPUKHU MTyTEM
cBHTA U Je(pOpMAIIHH;

- BBIYHCIIATH 3HAYCHUS
norapu(pMUIECKIX BBIPKCHU I C
MOMOII[bI0  OCHOBHBIX  TOXIECTB U
BBIUMCIIUTENBHBIX CPEIICTB;

- pemars HECIIOXKHBIC ypaBHEHHS,
npuBoaumbie K Bumam: 10gy(x)=f(X) perats
HECJIOXKHBIC HEPABEHCTBA, IPHBOJUMbBIC K
Buzam: 10g,f(x)><logag(x).

V6. Onpenensite 3HaUCHUE
(GYHKIIUHU TI0 3HAYCHUIO
ApryMCHTAa IpH PA3JIMIHBIX

crioco0ax 3amaHus QyHKIHH.

OK 01 - OK 07,
IIK 1.2, IIK 2.1,
JIP 2,4,23,30

- HaxXO;IIUTh 00macTh OTIPETICIICHUS
ynxumn;
- HAaXOAWTh 3Ha4YeHHe (DYHKLMH, 3aTaHHOU
AQHAJIMTUYECKU WU TpapUIecKy, 110 3HAYCHHUIO
apryMeHra 1 Hao0opoT;
- CTpouTh IpadMKU W3BECTHBIX CTEMEHHBIX
dynKimii;
- [PUMEHSTh TeOMETPUYUECKUE
npeoOpa3zoBaHus (CIBUT U ISPOPMAITHIO) TIPH
MOCTPOEHUH IPa(HUKOB;
- 10 rpa¢uKy (YHKIMM YCTaHABJIMBATH €€
BOXHCUIIIME  CBOMCTBA  (MOHOTOHHOCTB,
OrPaHMYEHHOCTh, ~ YETHOCTb,  HEYETHOCTH,
MIEPUOITIHOCTD, HEPEPHIBHOCTH );
- BBIUHCIIITH HECIIO)KHBIC TIpeIeITbI
(byHKIMI B TOUKE U Ha OECKOHEYHOCTH;

- peliaTh panroHaIbHBIE HEPABEHCTBA

METOJIOM UHTEPBAJIOB;

- BBIYUCIATH 3HAYCHHS
TPUTOHOMETPUUECKUX byHKIMH c
3aJJaHHOM CTEIEeHBIO0 TOYHOCTH,

- mpeoOpa3oBbIBATh
TPUTOHOMETPUYECKHE BBIpAKCHHUS,
UCTIONb3YS TPUTOHOMETPUYECKHE
(bopMyIIBI;

- CTpOUTH rpaduxu

TPUTOHOMETPUYECKUX (YHKIUN U Ha HUX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKILINK;

- MPUMEHSTH reoMeTpHUECKue
npeoOpazoBanus (CABUT U Je(opMaIuio)
IIPU OCTPOCHUHU TPaPHKOB.

- pemathb TPUTOHOMETPHYECKHE
yYpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPYKHOCTH;

- pematb TPUTOHOMETPHYECKHE
YpaBHEHUSI C  TIOMOIIBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATh  BBIIE  TIEPEUNCIICHHBIC
(hopMyIsI npu npeoOpa3oBaHUN
BBIPAKCHUH;

- TpUMEHATh (GOPMYIIBI TPU  PEIICHUH

TectupoBanue,
YCTHBIH OIPOC,
pe3ysbTar
BBIITOJIHEHUS
MPaKTUYECKUX
pabor,
pe3ynbrar
BBIITOJIHECHUS
BHEAYJUTOPHBIX
CaMOCTOSATENIbHBIX
pabor.
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TPUTOHOMETPUIECKHIX ypaBHEHHUI "
HEPaBEHCTB,

- BBIYUCIIATH TPEACIbl (yHKIIHM;

- BBIUUCIIATH TIPOU3BOIHYIO;

- BBIUUCIIAT  MPOU3BOAHYIO  CIIOKHOM
byHKIUY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- ICCIIEIOBaTh M CTPOUTH  TpaduKu
byHKIHA.

- BBIYHCJISATH 3HAUCHHUS IOKa3aTEIbHBIX
BBIDQ)KCHUH C TOMOIIBI0  OCHOBHBIX
TOXKJCCTB U BBIYUCIIUTEIIBHBIX CPE/ICTB;

- pemarb HECJIOKHBIC ypaBHEHHUS,
HPHUBOIMMBIE K BUIAM: A =g 9% ) = -

- pemarb  HECIOXKHBIE  HEPAaBCHCTBA,
HPHUBOIMMBIE K BHIAM: A®>< g 90

- CTpPOUTHh TpapuKH JOrapUPMHUECKUX
GYHKIMA TPH pa3IMYHBIX OCHOBAHHSAX M
HA HUX WUIIOCTPHUPOBATh  CBOWCTBA
byHKIMI;

- NpeoOpa3oOBBIBATH ITH TPAPHUKHU ITyTEM
cBHTa U Je(pOpMaIIHH;

- BBIYHCIIATH 3HAYCHHSI
norapu(pMUIECKIX BBIPKCHU I c
[OMOIIBI0O  OCHOBHBIX  TOXJIECTB U
BBIUMCIIUTEIBHBIX CPEIICTB;

- peuiatb HECIIOXKHBIC ypaBHCHHUS,
npuBoaumbie K Bumam: 10gy(x)=f(X) perars
HECJIOKHBIC HEPABEHCTBA, NPUBOAUMBIC K
Bugam: 10g,f(X)><logag(x).

V¥7. Crpouts rpaduku U3y4eHHBIX
(GyHKUIMH, BBITOTHATD
npeoOpa3oBaHus rpaduKoB.

OK 01 - OK 07,

IK 1.2, IIK 2.1,

JIP 2,4,23,30

- HaXO0;IUThb 00J1aCTh OTIpeIeNICHUsT
dynKimm;
- HaxoIUTh 3HaueHWe (DYyHKIMH, 3a7aHHON
AQHATUTUYECKU WM TpaIecKy, 10 3HAYCHHIO
aprymMeHTa 1 Hao0opoT;
- CTpouTh rpa(UKy W3BECTHBIX CTETICHHBIX
dynKimi;
- TIPUMEHSTh TeOMETPUIECKHE
npeoOpazoBaHus (CABUT U iehopMaliiio) npu
MIOCTPOEHUH IPaA(HUKOB;
- 10 rpa¢uKy (YHKIMH YCTaHABIMBATH €€
BOKHEWIIIME  CBOMCTBA  (MOHOTOHHOCTH,
OrPaHMYEHHOCTb, ~ YETHOCTb,  HEYETHOCTH,
TIEPUONIHOCTD, HETTPEPHIBHOCTH );
- BBIUUCIATH HECIIO)KHbIE TnpeIeIbl
(yHKIMI B TOUKE U Ha OECKOHEYHOCTH;

- pelarh paroHaIbHbIe HEPaBEeHCTBA

METOJIOM HHTEPBAIOB;
- BBIYUCITH 3HA4YCHUSA
TPUTOHOMETPUYECKHUX byHKIUi c

3aJIaHHOM CTENEHbIO TOYHOCTH:

TectupoBanue,
YCTHBIH OIpoC,
pe3yJbTar
BBITIOJTHEHUS
IIPAKTUYECKUX
pabor,
pe3ysbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
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- TpeoOpa3oBHIBATH

TPUTOHOMETPUUECKHUE BBIPAXKCHUS,
UCIIONB3YS TPUTOHOMETPHUECKHE
(bopMyIBI;

- CTPOHTb rpaduku

TPUTOHOMETPUIECKUX (YHKIUN U HA HUX
WUTIOCTPUPOBATH CBOMCTBA (DYHKIIUA;

- MPUMEHSTh reOMETPHYCCKUE
npeobOpazoBanus (CABUT U Jae(opMaIinio)
MIPU IOCTPOCHUHU TPAPHKOB;

- peuwiatb TPUTOHOMETPUUECKHE
YpaBHEHUS €  IOMOLIBKO  YHCJIOBOM
OKPYKHOCTH;

- pemartb TPUTOHOMETPHYECKHE
yYpaBHEHHSI C  IOMOINBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATH  BBIIIE  [EPEYUCIICHHbIC

hopMyIIBI npu npeoOpa3oBaHnU
BBIPAKCHUH;
- IPUMEHTh  (QPOpPMyJbl TPH  PEIICHUH
TPUTOHOMETPUIECKHX YpaBHECHUIA "
HEpPaBEHCTB,

- BBIUMCIIATD TPEAebl QyHKIIHM;

- BBIYKCIISITH TIPOU3BOIHYIO;

- BBIUMCIIATH  MPOU3BOAHYIO  CIIOKHOIM
GbyHKIIY;

- COCTaBJIATh ypaBHCHHE KacaTeIbHOM;

- UCCTICI0BaTh W CTPOUTHh  IpauKH
(GyHKIHHA.

- BBIYHC/STH 3HAYCHHUS MOKA3aTEIbHBIX
BBIDQKCHUH C  TOMOIIBI0  OCHOBHBIX
TOXKJECTB U BBIYUCIIUTEIIBHBIX CPEJICTB;

- pemiarh HECIIOKHBIC ypaBHCHUS,
IPUBOIMMBIE K Brzam: 8~ = a 9 a'® =p;

- pemarb  HECIOKHBIC  HEPAaBEHCTBA,
MPUBOIMMBIC K BUJIAM: A ®>< g 9

- CTpouTh TIpaduku JorapupMuUecKux
GYHKIMIA TIPH pa3jIMYHBIX OCHOBAHHSAX W
HA HUX WUIIOCTPHPOBATh  CBOWCTBA
GbyHKINIT;

- MpeoOpa3oBbIBATh T TPAPUKHU MyTEM
cBHTa U JepOpMaIIHH;

- BBIYHCIIATH 3HAYCHHS
Jorapu(pMUIECKIX BBIpaKCHU I C
MOMOIIBIO  OCHOBHBIX  TOXJIECTB U
BBIUMCIIUTEIBHBIX CPEJICTR;

- pemiarb HECJIOKHBIC ypaBHEHHS,
npuBoauMbie K Buaam: 10gy(x)=f(X) periats
HECJIOKHBIC HEPABEHCTBA, NMPHUBOAUMBIC K
Buziam: 10g,f(x)><logag(x).
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V8. OnuceiBaTh M0 rpaduKy U MO
(dhopMyIie OBEICHNE U CBOMCTBA
byHKIHA.

OK 01 - OK 07,

IK 1.2, TIK 2.1,

JIP 2,4,23,30

- Haxo;IWThb 00J1aCTh OTpeIeTICHUs
dynKin;

- HaxOJWTh 3HaYeHHWEe (DYHKIMH, 3aaHHON
AHATIMTHYIECKU WU TPapUIECKH, 110 3HAYCHHUIO
aprymeHra 1 Hao0OpOT;

- cTpouTh TpaMKi W3BECTHBIX CTETICHHBIX

ymxumit;

- MPUMEHSTH TeOMETPUIECKHE
npeoOpa3oBaHus (CABUT U AehOPMAITHIO) TIPH
MOCTPOSHHUH IPaHKOB;

- mo rpaduKy (YHKIMH yCTaHABIMBATh €€
BaOKHEHIIIME  CBOWCTBA  (MOHOTOHHOCTB,
OrPaHMYEHHOCTh, ~ YETHOCTb,  HEYETHOCTH,
NEPUOIMYHOCTb, HEIIPEPHIBHOCTD);
- BBIYUCIITH HECIIO)KHBIC TpeIeITbI
(GyHKIMIA B TOUKE ¥ HA OECKOHEYHOCTH;

- peliaTh palroHaTbHbIC HEPABEHCTBA

METOJIOM UHTEPBAJIOB;

-  BBIYHUCIIATH 3HAYCHUA
TPUTOHOMETPHUYECKHUX byHKIUi c
3aJIaHHOM CTEIICHBIO TOYHOCTH:

- TpeoOpa30oBHIBATH
TPUTOHOMETPUYECKUE BBIpAXKEHU,
HCIIOJIb3YS TPUTOHOMETPUUYCCKHUE
(bopMyBI;

- CTpOUTH rpaduku

TPUTOHOMETPUICCKUX (YHKIUH U HA HUX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIUNA;

- MPUMEHSTH reOMETPHYECKUE
npeoOpazoBanus (CABUT U Je(opMaIuo)
P MIOCTPOEHUH TPAPUKOB.

- pemartb TPUTOHOMETPUUYECKHUE
YpaBHEHHsSI C  TOMOIIBK)  YHUCJIOBOM
OKPYKHOCTH;

- pemiath TPUTOHOMETPUUYECKHUE

ypaBHEHHs] C  TIOMOIINBIO  OCHOBHBIX
METOI0B;
- TPUMEHATh  BBIIIE  TIEPCUYUCIICHHBIC

(hopMybI pu npeoOpa3oBaHnuU
BBIPAKCHUM;
- IpUMEHATh  (QOpPMyJbl TPH  PELICHUH
TPUTOHOMETPUUYECKHUX YpaBHEHUI u
HEpPaBEHCTB,

- BBIUUCIIATH TMpeaessl GyHKIUH;

- BBIYHCIISATH IPOU3BOIHYIO;

- BBIYMCIIATE  IPOM3BOAHYIO  CIIOXKHOMU
byHKIIAN;

- COCTaBJIATh YPABHEHUE KacaTEJIbHOM;

- UcceoBaTh U CTPOUTH  TpaduKu
(GyHKIMH.

- BBIYMCIIATH 3HAYEHUS MOKa3aTelbHbIX
BBIDAKEHUH C TOMOIIBIO  OCHOBHBIX

TectupoBanue,
YCTHBIH OIIpOC,
pe3ynbTar
BBITIOJIHCHUS
MPAKTUYECKUX
pabor,
pe3ynbTar
BBITIOJIHCHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX
pador.
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TOXIECTB U BBIYUCIIUTEIILHBIX CPEJICTB;

- perarb HECITOXKHBIC ypaBHEHHS,
IPHUBOIMMBIE K BUIAM: A = 4 9% ) = -

- pemiarb  HECIOKHBIC  HEPABEHCTBA,
HPUBOAMMBIE K BUIAM: A®>< g 9

- CTpPOUTH TpapuKu JOrapuPMHUECKUX
GYHKIUI pH Pa3IMYHbIX OCHOBAHHSAX H
HA HHAX WUIIOCTPUPOBATh  CBOWCTBA
byHKIUI;

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MyTEM
CIBUTA U IeOpMAITHH;

- BBIYHUCIATH 3HAYEHUS
JorapuGpMUIecKuX BBIPAKCHU I C
[IOMOII[BI0  OCHOBHBIX  TOXIECTB U
BBIYMCIMTEIbHBIX CPEIICTB;

- pemathb HECITOKHBIC ypaBHEHHS,
npuBoaumbie K Bumam: 10gy(x)=f(X) perars
HECJIOXKHBIC HEPAaBEHCTBA, IPHBOIMMBIE K
Bunam: 10g,f(X)><log.g(x).

¥9. Pematp ypaBHEHHUsI, CUCTEMBI
YPaBHEHUN, HEPAaBEHCTBA,
UCHOJb3Ys CBOWCTBA (PyHKLUI U
uX rpaduvecKue mpeCTaBICHUs.
OK 01 - OK 07,

K 1.2, IIK 2.1,

JIP 2,4,23,30

- BBIYHCIATH 3HAYEHUS
TPUTOHOMETPHUIECKUX byHKIMN c
3aJ]aHHOU CTENEeHbIO TOYHOCTH,;

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPaKEHHS,
UCTIONB3YS TPUTOHOMETPUIECKHE
(bopMyIbl;

- CTpPOUTH rpaduKu

TPUTOHOMETPUUYCCKUX (YHKIIMHA U HA HHUX
WJLTIOCTPUPOBATH CBOWMCTBA ()yHKIIHIA;

- IPUMEHSAThH reoMeTpHUYECKHUE
npeoOpaszoBanus (CABUT U Je(opMaIuio)
IIPU IOCTPOCHUHU TPaPHKOB.

- pewiartb TPUTOHOMETPUUECKUE
YPaBHEHHsT C  TOMOINBK  YHCIOBOU
OKpPYXHOCTH;

- pewiatb TPUTOHOMETPUUECKUE

ypaBHEHHs] C  TIOMOIINBIO  OCHOBHBIX
METOI0B;
- TPUMEHATh  BBIIIE  TIEPCUYUCIICHHBIC

(hopMybI pu npeoOpa3oBaHnuU
BBIPAKCHUM;
- TOpUMEHATh (GOPMYNIbI TpU  PEILICHUH
TPUTOHOMETPUUYECKUX yYpaBHEHUI u
HEpPaBEHCTB,;

- BBIYMCIATH 3HAUCHHUS ITOKA3aTebHBIX
BBLIPDAKEHMH C  TOMOINBI0O  OCHOBHEIX
TOKJECTB U BBIYMCIMTENbHBIX CPE/ICTB;

- pemlaTh  HECTOXKHBIE  ypAaBHEHWS,
IpUBOIMMbIE K Bram: ' = a 9% g™ =p
- pemlaTh  HECTIOXHBIE  HEPABEHCTBA,

MPUBO/IMMBIE K BUJIAM: A®>< g 9

Tectuposanue,
YCTHBIN OIpoC,
pe3yabTaT
BBITIOJTHEHUS
MPaKTUYECKHUX
pabor,
pe3yabTaT
BBITIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX
pa0or.
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- CTpOUTHh TpapuKH JOTapuOMHIECKUX
(GYHKIMHA TPH pa3IMYHBIX OCHOBAHMUAX U
HA HHX WUIIOCTPUPOBATH  CBOWCTBA
byHKIUI;

- 1peoOpa3oBBIBAaTh ITH TpaduKu IIyTeM
caBura u aeopMaruu;
- BBIYHUCIATH
JorapuGMUIEeCcKuX
MOMOIIBIO  OCHOBHBIX
BBIUMCIIUTEIBHBIX CPEICTB;

- pemiatb HECIIO)KHBIC ypaBHEHHS,
npuBoaMMbIe K BUIaM: 10g,(x)=f(X) perars
HECJIOXKHBIC HEPAaBEHCTBA, IPHBOJMUMBIE K
Buziam: 10g.f(X)><logag(x).

3HAYEHUs
BBIpaKCHUHI c
TOXKIECTB U

V11. BeraucasaTs TpOU3BOJAHBIC U | - BBIYUCISTH IPEIeibl (PYHKITUT; TectupoBanue,
1epBOOOpa3HbIE AIEMEHTAPHBIX - BBIYUCJISATH TPOU3BOAHYIO; YCTHBIH orpoc,
GbyHKIUH, TpUMeEHss MpaBuia - BBIYHCIISATh  TPOU3BOJHYIO  CJIOXHOMW | pe3yibTar
BBIYMCIICHHS TIPOU3BOIHBIX U GbyHKIUY; BBIIIOJTHCHUS
MepPBOOOPA3HBIX, UCTIOTB3YS - COCTaBJIATh YpaBHEHUE KacaTelbHOI; MPaKTHYECKHUX
CIIPaBOYHBIE MaTEPHAIIBI. - HCCIeIOBaTh W CTPOHMTH  Tpadukd | pador,
OK 01 - OK 07, GbyHKIUH,; pe3yabTaT
IIK 1.2, IIK 2.1, - HaXOJHTh HEOIPEICICHHbIC UHTETPAJbl, | BHIIOJHECHUS
JIP 2,4,23,30 CBOJSIIMECS K TaOJIUYHBIM C TOMOUIBIO | BHEAYAUTOPHBIX
OCHOBHEIX CBOMCTB H MPOCTEUIINX | CAMOCTOSITEIbHBIX
npeoOpa3oBaHMIA; pador.
- BBIJICIISITH nepBooOpasHylo,
YIOBIETBOPSIOIIYIO 3aJaHHBIM
Ha4yaJIbHBIM YCIIOBUSM;
- BOCCTAHAaBJIMBAaTh 3aKOH JIBUXKCHHS IIO
3aIaHHOW  CKOPOCTH,  CKOpPOCTh  TIO
YCKOPEHHUIO0, KOJIMYECTBO 3JIEKTPUUYECTBA
10 CHJIE TOKA U T.[I.;
- BBIYUCIIATH OINPEIEICHHBIA MHTErpall C
MTOMOII[BI0O OCHOBHBIX CBOWMCTB U (HhOpMYyII
Hrrorona -Jleiionuma;
-  HAXOJUTh IUIOWIATU KPUBOJIHMHEHHBIX
Tpareuu;
- pemarb TPOCTEUINHE MPHUKIATHBIE
3aJaud, CBOASAINHECS K HAXOXICHUIO
WHTEerpaja.
V12. UccnenoBath GyHKINUU U - BBIYHCIIATH TIpeIenbl GyHKIU; TectupoBanue,
CTPOUTH UX TPa(UKHU C IOMOIIBI0 | - BEIYUCIATH MPOU3BOJIHYIO; YCTHBIH OIpoc,
MIPOU3BOHOM. - BBIUUCIATh  MPOU3BOJHYIO  CJIOXKHOM | pe3ysibTaT
OK 01 - OK 07, byHKIIAN; BBITTOJTHEHUS
IIK 1.2, IIK 2.1, - COCTaBJISITh YPAaBHEHUE KacaTEIbHOW; MPAKTUYECKUX
JIP 2,4,23,30 - UccienoBaTh U CTpouTh  Tpaduku | pabor,
GbyHKIUH. pe3yabTaT
BBINIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSTEIIbHBIX
pa0or.
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V13. Pemate 3agaum ¢ - BBIYUCIIATH TIpeaeIbl GyHKIINM; TectupoBanue,
IIPUMEHEHUEM ypaBHEHUS - BBIYMCIIATH IPOU3BOHYIO; YCTHBIH OIIpoC,
KacaTelnbHOU K rpaduKy QYHKIUH. | - BBIUUCISATh  MPOU3BOJHYIO  CIIOKHOM | pe3yabTaT
OK 01 - OK 07, byHKIUY; BBITIOJIHCHUS
I[K 1.2, I[IK 2.1, - COCTaBJISITh YpPaBHEHUE KacaTEIbHOM; MPAKTUYECKUX
JIP 2,4,23,30 - ICCIIEIOBaTh M CTPOUTH  Tpaduku | pador,
GbyHKIH. pe3yabTaT
BBITIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX
pabor.
V14. Pemiats 3a1aun Ha - BBIUUCIIATH TPeAesbl QyHKIHM; TectupoBanue,
HaXO0XJIeHUEe HauOOJIbILEro U - BBIYUCIATH IPOU3BOAHYIO; YCTHBIH OIpoc,
HAaMMEHBUIETO 3HAYCHUSI (PYHKLIUU | - BBIYUCIATH  MPOU3BOAHYIO  CIIOKHOW | pe3yabTar
Ha OTpE3Ke. GbyHKIIY; BBIITOJIHEHUS
OK 01 - OK 07, - COCTaBJIATh YPAaBHEHUE KacaTeJIbHOM; IIPAKTUYECKUX
I[K 1.2, IIK 2.1, - HCCIIeJIOBaTh M CTPOUTh  Tpaduku | pador,
JIP 2,4,23,30 GbyHKIUH. pe3yabTaT
BBIITOJIHECHUS
BHEAyIUTOPHBIX
CaMOCTOSATENIbHBIX
pabor.
V15. Beluucnars miomaib - HaXOJUTh HEONpeJeIeHHble MHTErpaisl, | TectupoBaHue,
KPHUBOJIMHEWHOM TPAIECLH. cBOAAIIMECS K TaOJMYHBIM C HOMOUIBbIO | YCTHBIH OIpoC,
OK 01 - OK 07, OCHOBHBIX CBOMCTB U MPOCTEUILINX | PE3yNbTaT
IIK 1.2, IIK 2.1, npeoOpa3oBaHUiA; BBITIOJIHCHUS
JIP 2,4,23,30 - BBIJCIIATH NepPBOOOPA3HYIO, | IPAKTHUECKUX
YI0BJIETBOPSIOILYIO 3aJJaHHBIM | PadoT,
HayaJbHbIM YCIIOBUSM; pe3yabTaT
- BOCCTAHABJIMBAaTh 3aKOH JIBUJKEHUS 110 | BBIIOJIHEHUS
3aJJaHHOM  CKOpPOCTH, CKOPOCTb  IIO | BHEAYJAUTOPHBIX
YCKOPEHHIO, KOJIMYECTBO HIIEKTPUUYECTBA | CAMOCTOSATEIbHBIX
IO CHJIE TOKA U T.1L.; pa0or.
- BBIUUCIATH OIpPEAENIEHHbI MHTErpai ¢
MOMOIIIbIO OCHOBHBIX CBOICTB U (hopMyl
Hrerotona - JleiiOnuna;
- HAXOJWUTh IUIOIIAJU KPHUBOJIMHEMHBIX
Tparnenui;
- pewmatb NPOCTEHIIME TPUKIAIHBIE
3aJjau, CBOJSIIMECS K HaXO0XJEHUIO
MHTErpaa.
V16. Pemats panioHalbHbIE, - BBIYUCIATH 3HadeHus | TectupoBaHue,
MIOKa3aTeIbHbIE U TPUTOHOMETPUYECKUX byHKIMH C | YCTHBI ompoc,
JorapugMuUecKre ypaBHEHUS U 3aJlaHHOM CTENEHbI0 TOYHOCTH; pe3ynbTart
HEpaBEHCTBA, UPPALIMOHATIBHBIE U | - TPEeoOpa3oBBHIBATH BBITIOJTHEHU S
TPUTOHOMETPUYECKHUE YPABHEHUS, | TPUTOHOMETPUUYECKHE BBIPAXKEHUS, | MPAKTUYECKUX
UX CHCTEMBI. HCIIOJIBb3YS TPUTOHOMETPUUECKHE | padoT,
OK 01 - OK 07, hopmyibr; pe3yabTaT
IIK 1.2, IIK 2.1, - CTpOUTH rpaduKu | BBITOJIHEHUS
JIP 2,4,23,30 TPUTOHOMETPUYECKUX (YHKIUN U Ha HUX | BHEAYIUTOPHBIX
WTIOCTPUPOBATH CBOMCTBA () yHKIIMIA; CaMOCTOSITEIIbHBIX
- TIPUMEHSTH reoMeTpudeckue | pador.
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npeoOpazoBanus (cABUT U JedopMaIuio)
IIPU IOCTPOCHUHU TPAPHUKOB.

- pewiatb TPUTOHOMETPUUECKHE
YpaBHEHUS C  IOMOLIBKO  YHCIOBOM
OKPYKHOCTH;

- pemathb TPUTOHOMETPHYECKUE
YpaBHEHHSI C  TOMOINBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATH  BBIIIE  [EPEYMCIICHHbIC

(hopMyIIbI npu npeoOpa3oBaHuU
BBIPKEHU;
- TPUMEHATH (OPMYIIBI TIPU  PEIICHUH
TPUTOHOMETPUYECKUX ypaBHEHUI u
HEPABCHCTB,

- pelaTh paluOHAIBHBIE, TI0KA3aTEIbHbIC
u orapu(MuvecKre HepaBeHCTBa,
-pelaTh uppaluoHaIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS, UX
CHUCTEMBI.

V17. Jloka3pIBaTh HECIIOKHBIC
HEPaBCHCTBA.

OK 01 - OK 07,

IIK 1.2, TIK 2.1,

JIP 2,4,23,30

- BBIYUCIATH 3HAYCHHS
TPUTOHOMETPUUECKUX byHKUMH c
3aJJaHHOM CTEIEHBIO TOYHOCTH,

- 1peoOpa3oBbIBATh
TPUTOHOMETPUYECKUE BBIpAKCHHUS,
UCHOJb3YS TPUTOHOMETPUYECKHE
(bopMyIBI;

- CTpOMTH rpaduku
TPUTOHOMETPHUECKUX (YHKIHMNA U HA HHUX
WUTIOCTPUPOBATh CBOWCTBA () yHKIIMIA;

- IPUMEHSTH reOMETPHUECKUE
npeoOpa3oBaHus (CABUT U J1eOopMaIHIo)
P IOCTPOEHUH TPAPUKOB.

- pemath TPUTOHOMETPHYECKHE
YpaBHEHHsSI C  TOMOIIBK  YHUCJIOBOM
OKPY>KHOCTH;

- pemaTh TPUTOHOMETPHYECKHE
ypaBHEHUS] C  TOMOIIBIO  OCHOBHBIX
METO/IOB;

- TPUMEHATh  BBIIIE  TIEPEUNCIICHHBIC
(hopMyIsI npu npeoOpa3zoBaHUN
BBIPAKCHUH;

- TNpPUMEHATb (OpMYNBl TpU  PEIICHUH
TPUTOHOMETPUIECKHX ypaBHEHHUI "
HEpaBEHCTB,;

- pemarp panroHaJbHbIE, TOKa3aTeIbHbIE
U Jjorapu(MuvecKre HepaBeHCTBa,
-pemaTh UppaIMOHANBHBIC U
TPUTOHOMETPHUUYECKHE YPaBHEHHUS, UX
CHCTEMBI.

TectupoBanue,
YCTHBIU OITPOC,
pe3ynbTar
BBITIOJIHEHUS
IIPAKTHYECKHUX
pabor,
pe3ynbTar
BBITIOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.

V21. Pemate ypaBHEeHMUH,
HEPABEHCTBA U CUCTEMBI C
MIPUMEHEHHEM I'paUUECKUX

- BBIYHUCIIATH 3HAUYCHUA
TPUTOHOMETPUUYECKHUX byHKIUI C
3aJJaHHOM CTENEHbIO TOYHOCTH

TectupoBanue,
YCTHBIN OIIPOC,
pe3yJIbTarT
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IIPEJCTAaBICHUN, CBONCTB - IpeoOpa3oBbIBATh BBINOJIHEHUS
(byHKUIMN, TPOU3BOIHOM. TPUTOHOMETPUUECKHE BBIPAYKEHUS, | IPAKTUYECKUX
OK 01 - OK 07, HCTIOJIb3YS TPUTOHOMETPHUUYECKHUE | padoT,
K 1.2, IIK 2.1, (bopMyIBI; pe3ysbTar
JIP 2,4,23,30 - CTpOUTH rpauKH | BBITTOJIHCHUS
TPUTOHOMETPHUECKUX (YHKIMHA U HA HUX | BHEAYAUTOPHBIX
WUTIOCTPUPOBATh CBOWCTBA (yHKIIMIA; CaMOCTOSITEIIbHBIX
- MPUMEHSTh reoMeTpudeckue | pabdor.
npeobOpazoBanus (CABUT U JedopMaIuio)
[IPU IOCTPOCHUHU TPAPHKOB.
- pelaTh TPUTOHOMETPHYECKHE
YpaBHEHUS €  IOMOLIBKO  YHCJIOBOM
OKPY’KHOCTH;
- pewiartb TPUTOHOMETPUUECKUE
yYpaBHEHHs C  IIOMOILBIO  OCHOBHBIX
METO/I0B;
- TNPUMEHATh  BbILIE  IEPEUNCIICHHbIC
hopMyIIBI npu npeoOpa3oBaHnU
BBIPAKCHUH;
- NpUMEHATb (OpMYNBl TPU  PELICHUU
TPUTOHOMETPUUYECKUX YpaBHEHUI u
HEPaBEHCTB.
V¥22. Pemate npocreiiiue - pewarthb MpocTenie KOMOUHATOPHbIE TectupoBanue,
KOMOWHATOPHBIE 33J]a4i METOJIOM | 33J1auu; YCTHBIH OIpoC,
nepebopa, a Takxke ¢ - HCHOJIB30BaTh (POPMYJIbI IEPECTAHOBKHU U | PE3YJIbTAT
HCIOJIb30BAaHNUEM M3BECTHBIX COUYETaHMsI IPU PELICHUU 3a/1aY; BBITIOJTHEHUS
¢bopmyi, Tpeyroabauka [lackans; | - BIUMCHATH K03 PuLneHTs OnHOMA MPAKTUYECKUX
BBIYUCIIATH KOI(DDUITUEHTHI HerotoHa, pabor,
6unoma HeroToHa o ¢popmyne M ¢ | - - HCHOIB30BaTh TPEyroiabHUK [lackans | pe3ynbrar
HCI0JIb30BaHUEM TPEYroJIbHUKA IIpY peLICHUH 3a/au. BBITIOJTHEHUS
[Tackans. BHEAYIUTOPHBIX
OK 01 - OK 07, CaMOCTOSITEIbLHBIX
IIK 1.2, IIK 2.1, pabor.
JIP 2,4,23,30
V23 .BbuncasTh BEPOSATHOCTU - IPUMEHSATH (POPMYIIBI KOMOUHATOPUKH TectupoBanue,
COOBITHI Ha OCHOBE MOJICUeTa IIpY PELICHNUH 3a/ay, YCTHBIH OIpocC,
qucia UCXO0A0B (TpocTeime - IPUMEHATH KJIACCUYECKOE ONPEIEIIEHNE | Pe3yabTaT
clly4an). BEPOSATHOCTH IIPHU PELICHUHN 3a/1ay; BBITIOJTHEHUSI
OK 01 - OK 07, - BBIUUCIISATH BEPOSITHOCTU COOBITHI. [IPaKTUYECKUX
IIK 1.2, IIK 2.1, pabor,
JIP 2,4,23,30 pe3yabTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
V24. COOTHOCUTB TUIOCKHE - TNPUMEHATH AKCUOMBI IUIaHUMETpuM Hu | TecTupoBaHue,
reoMeTpHUecKue GUrypsl u CTEPEOMETPUU IIPU PELIEHUH 33/1a4; YCTHBI ompoc,
TpeXMepHbIe OOBEKTHI C UX - JIOKa3bpIBaTh CIEJACTBUS M3 AKCHOM | pe3yJbTaT
ONMCaHUSMHU, YEPTEIKAMH, CTEpPEOMETPUH. BBITIOJTHEHU S
M300paXeHUSIMU; pa3IndaTh U - yCTaHaBIIMBAaTh B MIPOCTPAHCTBE | MPAKTUYECKUX
aHAJIN3MPOBATh B3aUMHOE HNapajyieIbHOCTh  NPAMBIX, MNpsMOH U | pabor,
pacnosoxxeHue Quryp. IJIOCKOCTH, ABYX IUIOCKOCTEM, MCHOJb3YS | pe3ysbTaT
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OK 01 - OK 07,
IIK 1.2, IIK 2.1,
JIP 2,4,23,30

NPU3HAKK W OCHOBHBIE TEOPEMBI O
napajieIbHOCTH;

- TPUMEHSTHh TPH3HAK IMapPaJUICIBbHOCTH
OpsAMOM M IUIOCKOCTH, IPHU PELICHUU
3ajad,

- IPUMEHATH IpU3HAK
NEePIEHIUKYIIPHOCTH PSIMOA u
TIOCKOCTH, TeopemMy 0 Tpex
NEepIEHINKYIISPaXx, IPU3HAK
NEPIEHIUKYIAPHOCTH  IUIOCKOCTEN A
BBIUMCIICHUSI YIJIOB W PACCTOSIHUHA B
MIPOCTPAHCTBE;

- pacKiaIbIBaTh BEKTOp MO Oa3ucy;

- I[IPOU3BOAWUTH OICpaAlUI0  CJIOXCHUA,
BBIUUTAHUS, YMHOXXEHHUS BEKTOpa Ha
YHCIIO.

CTPOHTB BEKTOP, IO €r0 KOOPINHATAM,;

- omepupoBath (GOpMyJaMH CIIOKCHUS,
BbIYUTAHUA, CKAJKIPHOIO MPOU3BCACHUA
BEKTOPOB;

BbIUUCJIATE YIJIBI MCXKAY MHOpPAMBIMU U
TUIOCKOCTSIMH;

- peumiatb 3aga4d IMNPUMCHAA OCHOBHBLIC
CBOMCTBA M (DOPMYJIBI TEJI BPALICHUS;

- HaxoguTb O0O0BEM MpPSAMOM MPU3MBL,
MUPAMUJIBL, IPSIMOTO KPYTOBOTO LIMJIMHIPA
U KOHYCa, 11apa;

- HaxOJWTh IUIOIAJH TOBEPXHOCTEH
IMPU3MBI, IUPAMUAbI, HUIIWHAPA, KOHYCAa U
nrapa;

BBIYUCIIATH n H306pa)I(aTB OCHOBHBEBIC
AIIEMEHTBI MPSIMBIX IpH3M,
napaJieNienuIe/10B;

- CTPOHWTH  TPOCTEUIUE  CEUYCHHUS
MHOTI'OI'paHHUKOB YKa3aHHbIX BBIIIIC,
BBIUMCIIATH IUIOMIAIN 3TUX CEYCHHIH.

BBIMOJIHEHUS
BHEAayIUTOPHBIX
CaMOCTOSITEIbHBIX
pabor.

V25. U306paxath
reoMeTpruecKkue GUrypsl u Tena,
BBINOJIHATE YEPTEXK 10 YCIOBUIO
3a7a4H.

OK 01 - OK 07,

IK 1.2, TIK 2.1,

JIP 2,4,23,30

- IPUMEHSATh AKCHOMBI IUIAHUMETPUM U
CTEpEOMETPUU IPU PELICHUH 33/1a4;

- J0Ka3bplBaTh CIEJCTBUS W3 AKCHOM
CTEpEOMETPUH.

- yCTaHaBIIMBAaTh B IIPOCTPAHCTBE
NapajuleIbHOCTh  MPSMBIX, MOpsIMOH U
IUIOCKOCTH, ABYX IUIOCKOCTEH, MCHOJb3YS
NpPU3HAKK W  OCHOBHBIE TEOPEMBI O
NapajIeIbHOCTH;

- [PUMEHSTh MPU3HAK MapaIeIbHOCTH
OpsIMOM M IIJIOCKOCTH, IIpU  pELICHUU
3ajady;

MIPUMEHSITh IIPU3HAK
MEPIEHAUKYIISIPHOCTH npsiMoi u
IIJIOCKOCTH, TEOpEMY 0 Tpex

TectupoBanue,
YCTHBIH OIpocC,
pe3ysbTar
BBITIOJTHEHUSI
IIPAKTUYECKUX
pabor,
pe3ysbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
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NepIeHINKYIISpax, MIPHU3HAK
MEPIEHANKYIAPHOCTH  IUIOCKOCTEH  JJIA
BBIUMCIICHUSI YIJIOB W PACCTOSIHUHA B
MIPOCTPAHCTBE;

- pacKiaIbIBaTh BEKTOP O Oa3ucy;

-  TPOU3BOAWTH OIEPAIHIO CIOXKCHHS,
BBIUUTAHUS, YMHOXXEHHUS BEKTOpa Ha
YHCIIO.

CTPOHTB BEKTOP, IO €r0 KOOPINHATAM,;

- omepupoBath (GOpMyIaMH CIIOKCHUS,
BBIUYUTAHUS, CKAISAPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATh YIJIBI MEXAY TPSIMBIMH U
TJIOCKOCTSIMU;

- pemaTh 3aJa4d TMPHMEHSST OCHOBHBIC
CBOIiCTBA U (HOPMYJIBI TEJl BPALICHHUS;

- HaxomuTh OOBEM MPSMOU MPHU3MBI,
NUpaMUIBL, IIPAMOrO KPyroBOIr0 IUIMHIpPA
U KOHYCa, 11apa;

-  HAXOJUTh IUIOMAJM TOBEPXHOCTEU
MMPpU3MBbI, MApaMU/ibl, TUJIWHAPA, KOHYCa U
nrapa;

BBIYUCIIATH n I/I306pa)KaTI) OCHOBHBIC
DIIEMEHTBI MPSIMBIX TIPU3M,
napaJieNIenuIe/10B;

- CTPOMTh  MPOCTCUIIME  CEYCHUS
MHOTI'OIrpaHHUKOB YKa3aHHbIX BBIIIIC,
BBIYUCIISITH IUIONIAJI TUX CCUCHUIA.

V¥26. Pewiate reomeTpuyeckue
3aJ1a4yM, OMHUPAsCh HA U3yUCHHbIE
CBOMCTBA IJIAHUMETPUUECKHUX U
CTepeoMeTpUUecKuX Guryp u
OTHOILIEHUI MEXy HUMH,
MIpUMEHsIS anreOpanyeckuii u
TPUTOHOMETPUYECKHH anmnapar.
OK 01 - OK 07,

K 1.2, TIK 2.1,

JIP 2,4,23,30

- IPUMEHATh AKCHOMBI IUIAHHUMETPUM U
CTEPEOMETPUH IIPH PELIECHUN 3a/1a4;

- J0Ka3bplBaTh CIEJACTBUS W3 AKCHOM
CTEPEOMETPHH.

- yCTaHaBIIMBaTh B IIPOCTPAHCTBE
NapajuleIbHOCTh  MPSMBIX, HOpsIMOH U
IIJIOCKOCTH, ABYX IUIOCKOCTEH, UCIOJIb3Ys
IPU3HAKK U OCHOBHBIE TEOPEMBI O
NapaJlIeIbHOCTH;

- NPUMEHATh NPU3HAK MapaJUIEIbHOCTH
IpsAMOM M IUIOCKOCTH, TPH PELICHUH
3ajady;

- PUMEHSITh MIPU3HAK
NEPIEHIUKYJIIPHOCTH psIMON u
IUIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

NEPIEeHIUKYISIPHOCTH  TUIOCKOCTeH ISt
BBIUHCIIEHUS YIJIOB U pAcCTOSHUM B
MIPOCTPAHCTBE;

- pacKJIaAbIBaTh BEKTOP MO Oa3ucy;

- TPOU3BOAMUTH OINEPALMIO  CIOKEHMUS,
BBIUNTAHUS, YMHOMKEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, M0 Er0 KOOPAUHATAM,

Tectuposanue,
YCTHBIN OIpoC,
pe3ynbTar
BBITIOJTHCHUS
MPaKTUYECKHUX
pabor,
pe3yabTar
BBITTOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOATENIbHBIX
pabor.
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- omepupoBaTth (GopMyJaMH CIIOKEHUS,
BBIYUTAHUS, CKAISIPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATh YTJBI MEXAY TPSIMBIMU H
IJIOCKOCTSIMU;

- pelath 3amayd MPUMEHSE OCHOBHBIC
CBOIicTBa U (hOPMYIIBI TEJ BpAILICHUS;

- HAxXOJOWTh OOBEM TMPSMON MPHU3MBIL,
MUPAMHU/IBL, IPSIMOTO KPYTOBOTO LIUJIMH]IpA
U KOHYCa, 11apa;

- HaxoIuTh IUIOUIAJAM TIOBEPXHOCTEH
MPU3MBI, TUPAMU/JIbI, IIWINHAPA, KOHYCa U
nrapa;

BBIUUCIATH W H300pakaTh OCHOBHBIC
AIIEMEHTHI MIPSIMBIX IpU3M,
napajuleenuIes10B,;

- CTPOHUTH  MPOCTEUIINE  CEUYCHHUS
MHOTOIPAaHHUKOB ~ YKa3aHHBIX  BBIIIE,
BBIYHUCIISITH TUIOMIAN TUX CCUCHHII.

V27. [IpoBOAUTH JTOKA3aTEIbHBIC
paccyXJICHHS TP PELIICHUN
3a/1a4, JTOKa3bIBaTh OCHOBHBIC
TEOPEMBI Kypca.

OK 01 - OK 07,

IK 1.2, TIK 2.1,

JIP 2,4,23,30

- IPUMEHSTh AKCUOMBl IUIAHUMETPUM U
CTEPEOMETPUH IIPHU PELLICHUN 3a]1a4;

- JI0Ka3blBaTh CIJIEJCTBUS U3 aAKCHOM
CTEPEOMETPUHU.

- yCTaHaBJIMBaTh B IIPOCTPAHCTBE
NapajuIeIbHOCTh  HPSAMBIX, MPSIMOA U
IUIOCKOCTH, ABYX IUIOCKOCTEH, HCHOJIb3YS
NPU3HAKK U  OCHOBHBIE TEOPEMBI O
[IapaJuIeIbHOCTH;

- NOPUMEHATh NPHU3HAK NapAIIIEIBHOCTU
OpsIMOM M IJIOCKOCTH, IPU  pElIeHUU
3ajady;

- NPUMEHSTH MIPU3HAK
NEPIEHIUKYJIIPHOCTH psIMON u
IUIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

NEPIEHIUKYISPHOCTH  TUIOCKOCTEN  JUIs
BBIUMCIIEHUS YIJIOB U PAcCTOSIHMM B
IIPOCTPAHCTBE;

packiapIBaTh BEKTOp MO Oa3ucy;

- TPOU3BOAMUTH OINEPALMIO  CIOXKCHMUS,
BbIUWTAHUS, YMHOXXEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, 110 €ro KOOpPAUHATaM;

- omnepupoBaTth (opMyJamMH CIOXKEHU,
BbIUWTAHUS, CKaJSIPHOTO IPOU3BEACHUS
BEKTOPOB;

BBIUUCIATh YIJIBI MEXAY TNPSIMBIMH H
IJIOCKOCTSIMU;

- pemiath 3aJayd MPHUMEHSISI OCHOBHBIE
CBOMCTBA U (HOPMYJIBI TEJl BPALICHHUS;

- HaxoAuThb O0OBEM MpPSAMOM MPHU3MBL,
IIMPAMM/JIBI, IPSIMOTO KPYTOBOT'O IMJIMHJIpA

TectupoBanue,
YCTHBIU OITPOC,
pe3ynbTar
BBITIOJIHEHUS
IIPAKTHYECKHUX
pabor,
pe3ynbTar
BBITIOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.
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U KOHYcCa, 11apa;
- HaxXoauTh ILIOoIagun HOBerHOCTeﬁ
NPU3MBI, TUPAMHJIBI, WIHHIPA, KOHyCa H

mapa;

BBIYUCIIATh W HM300pakaTb OCHOBHBIC
3JIEMEHTHI MIPSIMBIX pH3M,
napajuieIeuIe/ 0B,

- CTPOUTH pocTenme CEUCHUs
MHOTOIPAHHUKOB  YKa3aHHBIX  BBIIIE,
BBIYMCIIATH TUIOIIAJIA ATUX CEYEHHUI.

V28. BeluuciasTh JUHEHHBIE - pacKJIaapIBaTh BEKTOP 1O 0a3uCy; TectupoBanue,
3JIEMEHTHI U YTJIbl B - NPOM3BOAMUTH OIEPALMIO  CIIOXKEHHUS, | YCTHBIN OIpoC,
IIPOCTPAHCTBEHHBIX BBIUUTAHUSA, YMHOXXEHHUS BEKTOpa Ha | pe3yibTar
KOH(UTypanusx, 00beMbl U 4HCJIO; BBITIOJTHEHUSI
IUIOIIAH TOBEPXHOCTEN - CTPOMTB BEKTOP, [10 €r0 KOOpIMHATaM,; IPAKTUYECKUX
IIPOCTPAHCTBEHHBIX TEN U UX - omepupoBath (opMyIamMH CIOXEHUs, | paboT,
IPOCTEHIINX KOMOMHALIUH. BBIUUTAHUS, CKaJIAPHOIO MPOU3BEACHUS | Pe3yibTaT
OK 01 - OK 07, BEKTOPOB; BBITIOJIHCHUS
K 1.2, IIK 2.1, BBIYUCIIATh YIVIBI MEXAY HPSAMBIMU U | BHEAYIUTOPHBIX
JIP 2,4,23,30 IUIOCKOCTSIMM; CaMOCTOSITEILHBIX

- pemaTh 3aJa4d TNPUMEHsAsS OCHOBHBIE | PadOT.

CBOICTBa U (hOPMYJIBI TEJ BpAILIEHUS;

- HaxoIuTb OOBEM MpPSAMON IPHU3MBI,

MUPAMU/JIbI, IPSMOTO KPYTrOBOI'O LIMJIMHJIpa

U KOHYcCa, 11apa;

- HaxoIuTh IUIOUIAJAM IIOBEPXHOCTEN

IPU3MBI, TUPAMM/JIbl, HUIMHIPA, KOHYCa U

napa;

BBIUUCIIATE M HM300paxaTb OCHOBHbBIE

AIIEMEHTBI MIPSIMBIX PU3M,

napauIeIenuIe10B,;

- CTPOUTH npocTenme CEUCHUS

MHOTOTPaHHUKOB  YKa3aHHBIX  BBILIE,

BBIUMCIISTH IUIOIAAN 3TUX CEYEHMH.
¥29. IlpuMeHATh KOOPJAUHATHO- - packKiaibIBaTh BEKTOP MO Oasucy; TectupoBanue,
BEKTOPHBIN METOJ ISt - TPOM3BOAMTH OIEPALMIO CJIO0XEHUS, | YCTHBIN OIpoc,
BBIYHCJICHHS OTHOLLIEHU, BBIUNTAHUS, YMHOXEHHUS BEKTOpa Ha | pe3ynbTar
pacCTOSIHUM U YTJIOB. YHUCJIO. BBITTOJTHEHUS
OK 01 - OK 07, CTPOUTH BEKTOP, IO €70 KOOPAUHATAM; [IPaKTUYECKUX
K 1.2, TIK 2.1, - omnepupoBaTh (GopMyJaMHU CIO0XKEHHUs, | paboT,
JIP 2,4,23,30 BBIYUTAHUSA, CKAJSPHOIO IPOU3BEACHUSA | pe3yabTaT

BEKTOPOB; BBITIOJTHEHUSI

BBIUMCIIATh YIIBl MEXAY MPSMBIMH M | BHEAYJUTOPHBIX

MJIOCKOCTSIMU; CaMOCTOSITENTbHBIX

- pemaTh 3aJa4d TNPHUMEHSs OCHOBHBIE | PadOT.

CBOICTBa U (HOPMYIIBI TEJ BpaILlEHUS;

- HaxoIuThb OOBEM MPSMON TPHU3MBI,
MUPAMHU/JIBI, IPSMOTO KPYTOBOT'O MJIMH]Ipa
U KOHYCa, 11apa;

- HaxoIuTh IUIOLIAAM TOBEPXHOCTEH
IIPU3MBI, IHPaMUABI, LWINHIpA, KOHYyCa U
napa;
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BBIUUCIIATE M M300paxaTb OCHOBHBIE
JJIEMEHTBI MIPSAMBIX IIPU3M,
napaJuIeIIeIUIeIOB,;

- CTPOUTH IIPOCTEHIINE ceuyeHus
MHOIOTPaHHMKOB  YKa3aHHBIX  BBILIE,

BBIYUCIIATH IIOIAAN 3TUX CCUCHHI.

V30. Ctpouth ceueHus - pacKJIaapIBaTh BEKTOP 1O 0a3ucCy; TectupoBanue,
MHOTOTPaHHUKOB U U300paxarhb - NPOM3BOAMUTH OIEPALMIO  CIIOXKEHHUS, | YCTHBIN OIpoC,
CEYEHMS TeJl BpalICHUS. BBIUMTAHUS, YMHOXEHUS BEKTOpa Ha | pe3yjibTaT
OK 01 - OK 07, YUCJIO, BBIITOJIHEHUS
K 1.2, I[IK 2.1, - CTPOUTH BEKTOP, IO €ro KOOpAUHATAM; MPAKTUYECKUX
JIP 2,4,23,30 - omepupoBaTth (GopMyJIaMHU CIOXKEHHS, | padoT,
BBIUMTAHUS, CKASIPHOIO TNPOU3BEACHUS | pe3ysbTaT
BEKTOPOB; BBITIOJTHEHUSI
BBIUUCIIATh YIVIBI MEXAY HPSMBIMH U | BHEAYIUTOPHBIX
IJIOCKOCTSIMU; CaMOCTOSITENIbHBIX
- pemiath 3aJayud TPHUMEHSST OCHOBHBIE | paboOT..
CBOICTBa U (hOPMYJIBI TEJ BpAILIEHUS;
- HaxoguThb O0OBEM TMPSMON MPHU3MBIL,
MUPAMU/JIbI, IPSMOTO KPYTOBOI'O LMJIMHJIpa
U KOHYcCa, 11apa;
- HaxoIuTh IUIOUIAJAM IIOBEPXHOCTEHN
MPU3MBI, IUPAMU/IbI, UWIMHAPA, KOHYCa U
napa;
- BBIYUCIATH M HM300pakaTb OCHOBHbBIC
AIIEMEHTBI MIPSIMBIX IIPU3M,
napajuJiejenunesoB;
- CTPOHUTH npocTenme CEUCHUS
MHOTOIPAaHHUKOB ~ YKa3aHHBIX  BBIIIE,
BBIUMCIISTH IUIOIAAN 3TUX CEUEHUH.
3HaTh!:
31. 3HaueHHe MaTEeMaTHYECKON - aKCHUOMBI CTEPEOMETPHUH; TectupoBanue,
HayKH JUIs pelIeHMs 3a/1a4, - CJIECTBUS U3 aKCHOM CTEPEOMETPHH; YCTHBIH OIIpOC,
BO3HUKAIOIINUX B TEOPUH U - aKCHOMBI IUTAHUMETPHH; pe3ynbTar
IIPAKTUKE; IIUPOTY U - B3aUMHOE€ PAacCIOJIO)KEHHUE IMPSIMBIX, | BHIIOJHEHUS
OTrpaHUYEHHOCTh TPUMEHEHUS IPSIMON U TJIOCKOCTH, JIBYX IUIOCKOCTEM B | MPaKTUYECKUX
MaTEMaTHYECKUX METOJIOB K IIPOCTPAHCTBE; paoor,
aHaJIN3Y U MCCIIE0BAHUIO - OCHOBHBIE TEOPEMBI O NAPAJUIEIBHOCTH | PE3yJIbTaT
IIPOLIECCOB U SABJICHUH B IPUPOJE | IPSIMOM M IUIOCKOCTH, MapajlIeIbHOCTH | BBIIOJHEHUS
1 oO1IecTBe. JIBYX IJIOCKOCTEH; BHEAyIUTOPHBIX
OK 01 - OK 07, - CBOMCTBA MapajuIeJIbHOTO | CAMOCTOSTENIbHBIX
K 1.2, TIK 2.1, IIPOEKTUPOBAHUSI U UX HpPUMEHEHHE A | padorT.
JIP 2,4,23,30 n300pakeHust pUryp B cTepeoMeTpuu;

OCHOBHbBIE MOHSITHS CTEpEOMETPUH;
AKCHOMBI CTEPEOMETPUU MU CIEACTBUS W3
HUX;

- B3alUMHOE€ pAaclOJOKEHUE NPSMBIX,
NPSIMON U TJIOCKOCTH, JIBYX IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE
NEPIEHIUKYISIPHOCTH

TEOPEMBI 0
IpsIMOM u
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MJIOCKOCTH, TEPHEHIUKYIIPHOCTH JBYX
IUIOCKOCTEH;
- TOHATHE YIVIa MEXAY MPSMBIMHU, YIJia

MEXIY IpsAMON u IJIOCKOCTBIO,
JBYTPaHHOIO yria, yria MEXIY
IIJIOCKOCTSIMU;

- OCHOBHBIC TEOPEMBI 0
NEPIEHIUKYISAPHOCTH IpsAIMOM u
IJIOCKOCTH, NEPIECHIUKYISIPHOCTH
IJIOCKOCTEH,

- IIOHATHE BEKTODA, IIPABHIIO
napajulelIeIUIe1a;

- CBONCTBa KOMILITaHapHBIX u

KOJUJIMHEAPHBIX BEKTOPOB;
- IpSAMOYIoJibHasl cUCTeMa KOOPJUHAT;

- KOODPJMHAThI BEKTOPA;

- CKaJIpHOE IIPOM3BEJIEHHE BEKTOPOB;

- TeJla BpallleHUS;

- CBOWCTBA TeJ BPAllCHMUS,;

- noHATHE o0beMa M IUIOIIAJH
MIOBEPXHOCTH F€OMETPUYECKOTO TEJIA;

- (bopmyinbl 151 BBIYMCIEHHUST OOBEMOB U
IIoMaaen IIOBEPXHOCTEN
reOMETPUYECKUX TeJl. IMEPEUUCICHHBIX B
CoJepKaHUU y4eOHOro MaTepuaa;

- IOHATHE MHOI'OI'DaHHUKA, ero
MIOBEPXHOCTH, IOHATHE  IPABUIBHOIO
MHOTI'OI'PAHHUKA;

- OllpelesieHHe IIPU3MBI,
napasesnenuIesa, BUIbl Ipu3M;

- CBOMCTBa IPU3M 51
NapaJyIesICUIEI0B.

32. 3HayeHMEe NPAKTUKU U
BOIIPOCOB, BO3HUKAIOIINX B CAaMOM
MaTeMaTHKe JUIs GopMUpOBaHUS U
Pa3BUTHS MaTEMAaTUYECKOI HayKH.
OK 01 - OK 07,

IIK 1.2, IIK 2.1,

JIP 2,4,23,30

- aKCHOMBI CTEPEOMETPUH;
- CJIEICTBUS U3 aKCHOM CTEPEOMETPHH;

- aKCHOMBI IUTAaHUMETPHH;

- B3aUMHOE€ pACIOJIOKEHUE MPSIMBIX,
IIPSAMOM M IIJIOCKOCTH, JABYX IIJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MapaLICIbHOCTH
OpsIMOM M TUJIOCKOCTH, MapajieIbHOCTH
JIBYX IJTIOCKOCTEM;

- CBOMCTBa napajuieIbHOTO
HpOCKTI/IpOBaHI/ISI n Hux HpI/IMCHeHI/Ie JJIS
n300paxeHus: GUTyp B CTEPEOMETPHUU;
OCHOBHBIC IIOHATUA CTGpGOMeTpI/II/I;
AKCHOMBI CTEPEOMETPUMU M CIEACTBUS U3
HHUX;
- B3aUMHOE€ pACIOJOKEHUE MPIMBIX,
IIPSIMOM M IIJIOCKOCTH, JBYX IJIOCKOCTEH B

IIPOCTPAHCTBE;
- OCHOBHBIE TEOPEMBI 0
NEPIEHIUKYISIPHOCTH npsIMOI U

TectupoBanue,
YCTHBIH OIpocC,
pe3ysbTar
BBITIOJTHEHUS
MPaKTUYECKUX
paoor,
pe3yJbTar
BBITIOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.
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IJIOCKOCTH, TEPIEHIUKYISIPHOCTH JABYX

IUIOCKOCTEH;

- TIOHATHUE yTria MEXAY NPSAMbIMH, yTIiia
MEXIY IpsAMON u IJIOCKOCTBIO,
JIBYTPaHHOT'O yria, yriia MEXKTY
TJIOCKOCTSIMH;

- OCHOBHBIE TEOPEMBI 0
NEPIEHIUKYISAPHOCTH IpsAIMOM u
MJIOCKOCTH, MEePIEHAUKYISIPHOCTH
IJIOCKOCTEH,

- TIOHATHE BEKTOpA, MIPaBUIIO
napajieenunesa;

- CBOIiCTBa KOMIUJTaHAPHBIX u

KOJUJIMHEAPHBIX BEKTOPOB;
- IpSAMOYIoJibHasl cUCTeMa KOOPJUHAT;

- KOODPJMHAThI BEKTOPA;

- CKaJIpHOE IIPOM3BEJIEHHE BEKTOPOB;

- TeJla BpallleHUS;

- CBOWCTBA TeJ BPAllCHMUS,;

- noHATHE o0beMa M IUIOIIAJH
MIOBEPXHOCTH F€OMETPUYECKOTO TEJIA;

- (bopmyinbl 151 BBIYMCIEHHUST OOBEMOB U
IIoMaaen IIOBEPXHOCTEN
reOMETPUYECKUX TeJl. IMEPEUUCICHHBIX B
CoJepKaHUU y4eOHOro MaTepuaa;

- IIOHATHE MHOIOTPaHHUKA, ero
MIOBEPXHOCTH, IOHATHE  IPABUIBHOIO
MHOT'OI'PaHHUKA;
- OllpelesieHHe IIPU3MBI,
napajulesenuIea, BUbl IPU3M;
- CBOMCTBa IPU3M 51
NapaJyIesICUIEI0B.
33. nen paclimpeHys YUCIOBBIX | - TE€OMETpUYECcKas uHTepnperanus | TectupoBanue,
MHO’KECTB Kak crocofa KOMIUIEKCHBIX YHCET, YCTHBIH OIpoC,
IIOCTPOECHHSI HOBOTO - JICUCTBUTENIbHAas M MHHMAas 4acTh, | Pe3yJbTaT
MaTEMaTHYECKOro anmnapara ajs MOJYJIb U apTyMEHT KOMIUIEKCHOTO YHMCJIA; | BBIIOJTHEHMS
pelIeHns MPaKTHUECKHX 3a7a4d U - anreOpanueckas U | IPaKTUYECKUX
BHYTPEHHUX 3a/1a4 MaTEMaTUKH. TpUroHOMEeTpHUUeckass  (GopMbl  3amucu | pador,
OK 01 - OK 07, KOMIUIEKCHBIX YHCET,; pe3ynbTar
IIK 1.2, IIK 2.1, - apudMeTH4ecKue JencTBUA HaJ | BBIIIOJHEHUS
JIP 2,4,23,30 KOMIUIEKCHBIMM ~ YHUCJIAaMM B  DPa3HBIX | BHEAYAUTOPHBIX
¢dopmax 3anucy; CaMOCTOSITEIIbHBIX
- KOMIUJIEKCHO CONPSDKEHHBIE YHCIIA. pabor.
35. BO3MOXHOCTH T€OMETPUH JUIsl | - aKCUOMBI CTEPEOMETPUH; TectupoBanue,
OIMCaHUs CBOMCTB peabHbIX - CJIECTBUS U3 aKCHOM CTEPEOMETPHH; YCTHBI ompoc,
MIPEeIMETOB U UX B3aUMHOTO - aKCHOMBI IUTAHUMETPHH; pe3ynbTar
pacroIoKeHusl. - B3alUMHOE€ pAacCHOJIOKEHHUE NPSIMBIX, | BBIIOIHEHUS
OK 01 - OK 07, MPSIMOM M IIJIOCKOCTH, JABYX IIJIOCKOCTEH B | MPAKTHYECKUX
IIK 1.2, IIK 2.1, IIPOCTPAHCTBE; pabor,
JIP 2,4,23,30 - OCHOBHBIE TEOPEMBI O MMAPALIEIBHOCTH | PE3YIbTAT
OpSIMOW M IUIOCKOCTH, MNapaJlJIeJbHOCTH | BBIIOJHEHUS
JIBYX IUNIOCKOCTEW; BHEAYJUTOPHBIX
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- CBOICTBa napajsieabHOro
MPOCKTUPOBAHUS M MX MPUMEHEHHUE ISt
n300pakeHus: GUTyp B CTEPCOMETPHUU;
OCHOBHbBIE MOHSTUSA CTEpPEOMETPUH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX;

- B3aMMHOE pAacCMOJOKEHUE MPSIMBIX,
IIPSIMOM U IIJIOCKOCTH, JABYX IIJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBbIE TEOPEMBI 0
MEPIEeHIUKYISIPHOCTH PSIMOiA u
IJIOCKOCTH, TEPHEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TOHATHE YIJIa MEXAY NPSAMbBIMHU, YIJia
MEXY npsiMOi u IUIOCKOCTBIO,
JIBYTPaHHOTO yria, yria MEXIY
MJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
MEePIEHIUKYIIPHOCTH psSIMOM u
IJIOCKOCTH, MEePHEeHIUKYIIPHOCTH
IIOCKOCTEH,

- TOHSTHE BEKTODA, MIPaBHIIO
napassielsienumesa;

- CBOICTBa KOMILJTaHApHBIX u
KOJUTMHEAPHBIX BEKTOPOB;

- [pSAMOYToJibHAs CUCTEMa KOOPAHMHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB;

- TeJla BpaIlleHHUS;

- CBOMCTBA TeJ BpaIlCHUS;

- ToHATHE o0bemMa U TUIOHIAAH
MOBEPXHOCTH IF'€OMETPUYECKOI0 TENA;

- (GopMymBl IS BBIYHUCICHUS OOBEMOB U
IJIomaaen IIOBEPXHOCTEN
TEOMETPUYECKUX TeJl. TIEPEUHCICHHBIX B
CoJIep’)KaHuU y4eOHOTO MaTepuana;

- TIOHSTHE MHOTOTpaHHUKa, ero
MOBEPXHOCTH, TOHSATHUE  MPABUIBHOTO
MHOTOTpaHHUKA;

- OIpeleNeHue MIPU3MBI,
napajiyieNienuIe Nia, BUAbl TPU3M;

- CBOICTBa pU3M u
napasiesIenuInesoB.

CaMOCTOSATEITLHBIX
pa0or.

36. YHUBEpCcaabHBINA XapakTep
3aKOHOB JIOTHKH MaTeMaTHYEeCKUX
paccyXJIeHHI, UX TPUMEHUMOCTh
B Pa3IMYHBIX 00JIACTAX
YeJI0BEYECKOH 1eATEIbHOCTH.

OK 01 - OK 07,

IIK 1.2, TIK 2.1,

JIP 2,4,23,30

- aKCHOMBI CTEPEOMETPUH;
- CJIEJICTBUS U3 aKCHOM CTEPEOMETPHH;

- aKCHOMBI TUTAaHUMETPHH;

- B3aNWMHOC pacnonoxceHI/Ie pr[MI)IX,
NpsIMOM U TIJIOCKOCTH, JABYX IJIOCKOCTEN B
MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MapaLIeIbHOCTU
NpsSIMON M TIJIOCKOCTH, TapajiIeIbHOCTH
JIBYX IJIOCKOCTEN;

TectupoBanue,
YCTHBIH OIpocC,
pe3yabTar
BBIITOJIHECHUS
MIPAKTUYECKHUX
pabor,
pe3yabTar
BBIITOJIHECHUS
BHEAYIUTOPHBIX
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- CBOICTBa napajsieabHOro
MPOSKTUPOBAHUS W WX TPUMEHEHHUE s
n300pakeHus: GUTyp B CTEPEOMETPUU;
OCHOBHEBIE TIOHSITHS CTEPEOMETPHH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX;

- B3aMMHOE pAacCMOJOKEHUE MPSIMBIX,
IIPSIMOM U IIJIOCKOCTH, JABYX IIJIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0
MEPIEeHIUKYISIPHOCTH PSIMOiA u
IUIOCKOCTH, TIEPIICHIUKYISIPHOCTH JIBYX
IUIOCKOCTEH;

- TOHATHE Yrjla MEXIy HPSIMBIMHU, yria

MEXY MpAMOit n IUIOCKOCTBIO,
JIBYTPaHHOI'O yria, yria MEXKITY
IUIOCKOCTSIMHU;

- OCHOBHBIC TEOPEMBI o
MEPIEHIUKYISAPHOCTH IpsIMOM 51
IUIOCKOCTH, MEePIEHIUKYISIPHOCTH
IIOCKOCTEH,

- TIOHSTHE BEKTOpA, MPaBUIIO
napajyieaenunesa;

- CBOIcCTBa KOMIJIaHAPHBIX H

KOJUTMHEAPHBIX BEKTOPOB;

- NOpSMOYToJIbHAsi CUCTEMA KOOPAUHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJECHUE BEKTOPOB;

- TeJla BpaIlleHHUS;

- CBOICTBA TeJ BpalllCHMUS,

- ToHATHE o0bemMa U TUIOHIAAH
MOBEPXHOCTH IF'€OMETPUYECKOI0 TENA;

- (GopMyJBl IS BBIYUCICHUS OOBEMOB H
IJIoaaen IIOBEPXHOCTEN
TEOMETPUYECKUX TeJl. TIEPEUHCICHHBIX B
CoJIep’)KaHuU y4eOHOTO MaTepuana;

- TIOHSTHE MHOTOTpaHHUKa, ero
MOBEPXHOCTH, TOHSATHUE  MPABUIBHOTO
MHOTOTpaHHUKA;

- OIlpejelieHue MIPU3MBI,
napajiyieNienuIe Nia, BUAbl TPU3M;

- CBONCTBa npu3M u
napajuieNenuIe/10B.

CaMOCTOSATEITLHBIX
pa0or.
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3 OIEHKA OCBOEHUS YYEFHOM JJUCIIATLJINHBI

3.1. ®opMbl M MeTOAbI OLIEHUBAHMSI
[IpenMerom onieHKH citykaT yMeHUsl U 3HaHus, npenxycMmoTpenHbie @I'OC no qucnuminae OY . 0711
MaremaTuka, HarpaBJeHHbIE Ha (POPMHUPOBAHUE OOIIMX U NPOPECCHOHATIBHBIX KOMIIETEHLUH, a TaKkKe
JMYHOCTHBIX PE3yJIbTaTOB B paMKaxX IPOrpaMMbl BOCIIUTaHUSL.

28



KoHTpoJib 1 o1leHKa 0CBOEHHs Y4eOHOil TUCHUIIMHBI (peIMeTa) Mo TeMaM (pasaeaam)

JieMeHT y4eOHOoM

®opMbI M MeTOAbI KOHTPOJIS

AMCHUIINHBI Texkyuuii KOHTPOJIb Py0e:xHblIii KOHTPOJIb IIpome:xxyTouHasi aTTecTanus
®opMa KOHTPOJISI IIpoBepsiemble dopma IIpoBepsiembie dopma IIposepsiembie OK,

OK,V,3 KOHTPOJIs OK,V,3 KOHTPOJIA Y.3

Pa3zpean 1. Oxzamen OK 01

Hucnosele u A%

OyKBEHHEIE JIP 2,4,23,30

BbIpakeHUs. PazBuTune

MIOHSATHSI O YUCJIE.

BBeaeHue. Yemmuwuii onpoc V2

Tema 1.1.-1.6. Camocmosmenvnas paboma | JIP 2,4,23,30

Yucna v BIYMCICHUS.
Beipaxxenus u
npeoOpa3oBaHusl.
HarypanbHsle, neinsie,
paluoHaJIbHbIE,
HppaLMOHAIIbHBIE
YHUCIIA.
JleicTBUTENbHBIE
yucna. [Ipubmmkennbie
BBIYHCIICHUS.
[IpakTrueckoe 3aHsTHE
Nel «Yucna n
BBIYHCIICHUSI.
JIuHeliHble paBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEUHBIX YPABHEHUMN.
[IpakTHueckoe 3aHsATHE
Ne2 «JInnelinble
YpaBHEHUS U

Ilpakmuueckoe 3anamue Nel
Ilpakmuueckoe 3anamue No2
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HCPaBCHCTBa.

Tema 1.7. Pemenue Yemmuwiii onpoc OK 01

PO eCCUOHATBHBIX Camocmosmenvhas paboma | V2

3azad. JIP 2,4,23,30

Pasznea 2. Drzamen | Y6, V7, V8

DYHKITUH. JIP 2,4,23,30

Tema 2.1.-2.4. Yemuwiii onpoc Ve, V7, V8

Onpenenenue Camocmosmenvnas paboma | JIP 2,4,23,30

yrcaoBoil pyakuuu u | [lpakmuueckoe 3anamue Ne3

CHIOCOOBI ee 3a/1aHusl.

CaoiicTBa (yHKIHN.

Pemenue 3agay.

O6parHast GyHKIHS.

[IpakTuueckoe 3anaTue

No3  «DyHKIMNY.

Pasznen 3. Oxzamen IIK 2.1

Tpuronomerpus. Vi1, V5, Ve, V7, V8,

Y9, V17, VI8, V22

JIP 2,4,23,30

Tema 3.1.-3.14. Yemmuwiii onpoc Vi1, V5, V6, V7,

YucnoBas okpyxkHOCTb. | Camocmoamenvhas paboma | V8, V9, V17,

CuHYC U KOCUHYC, Ilpakmuuecxoe 3auamue Ned | V18, V22

TAHI€HC U KOTaHTreHC. |/Ipakmuueckoe 3anamue Ne5 | J1.5, 8,10

Tpuronomerpuueckue |IIpakmuueckoe sanamue Ne6 | M 3,7,8

(GYHKIIMN YHCIOBOTO IIpaxmuuecxoe 3anamue Ne7 | I[IPy 1,2

aprymeHTa. JIP 2,4,23,30

Tpuronomerpudeckue

(GYHKIIHMU YTIIOBOTO

apryMeHTa.

[IpakTudeckoe 3aHATHE
Ne4 «YmucmoBas
OKPYKHOCTB».
DyHKIUU y=COSX,
Yy=SINX X CBOWCTBA U
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rpadukH.

Oyukuuu y=tgx,
y=CtgXx ux cBoiicTBa U
rpaduKy.

Oo6parnbie
TPUTOHOMETPUUECKUE
byHKIHM.
[TpeobOpasoBanue
rpadgukoB
TPUTOHOMETPUUECKHUX
GbyHKIHi.
[IpakTrueckoe 3aHsaTHE
No5 «I"paduku
OCHOBHBIX
TPUTOHOMETPUUYECKUX
byHKIHR.
Tpuronomerpuueckue
(GyHKIUN CYMMBI U
Pa3HOCTH apryMEHTOB.
OcHoBHbIE
TPUTOHOMETPUUECKHE
TOKIECTBA.
[IpeobpazoBanue cymm
Y NIPOU3BEICHUIN
TPUTOHOMETPUUECKHUX
byHKIHi.
[IpakTrueckoe 3aHsTHE
Ne6 «IIpeobpazoBanue
TPUTOHOMETPHUUECKHX
BBIPAKCHUIN».
[Ipocreiimme
TPUTOHOMETPUUECKHE
ypaBHEHUS U
HEPABEHCTBA.
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OCHOBHBIE METOJIbI
perieHus
TPUTOHOMETPUYECKUX
YPaBHEHUU.
OnHopoaHbie
TPUTOHOMETPUYECKHUE
YpaBHEHHS.
[IpakTuueckoe 3aHsiTUE
No7
«Tpuronomerpuyeckue
ypaBHEHUS U
HEPaBEHCTBAY.
Pemenne
podecCHOHATBHBIX
3anau. [Ipaktuueckoe
3aHsTue Ne§

«TpuroHomerpuueckue
byHKIUN.
Tema 3.15. Pemienue Yemmuwiit onpoc IIK 2.1
npodeccroHalIbHbIX Camocmosmenvras paboma | V1, V5, V6, V7,
3a7ad4. V8, V9 Vi7,
Vis§, y22
JIP 2,4,23,30
Tema 3.16. Yemmuoui onpoc Vi1, V5, V6, V7,
[Tpaktuueckoe 3ausatue | Camocmosmenvrasn paboma | V8, V9, V17,
No§ Ipaxmuueckoe 3ansamue Ne | VI8, V22
«Tpuronomerpuueckue JIP 2,4,23,30
GyHKIUNY.
Pasznen 4. Dxzamen Vi1, V3, Ve, V7, V8,
Hauana Vii1,V12, V13, V14
MaTeMaTHIECKOI'O JIP 2,4,23,30
ananu3a. [IponsBogHas
GyHKIHU.
Tema 4.1.-4.8. Yemuwiu onpoc; Vi, V3, Ve, V7,
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Yucnoseie
MOCJIeI0BATEIBLHOCTH.
[Ipenen uncnoBoit
MOCJIEI0BATEILHOCTH.
[Ipenen Gpynkmy.
Ornpenenenue
MPOU3BOIHOM.
Brrunciienune
MIPOU3BOTHBIX.
HuddepenunpoBanue
CII0OKHOU (YHKITHH.
JuddepenunpoBanue
oOpaTtHOit

byHKIHN.
[IpakTuueckoe 3aHaTue
No9 «IIpounsBoHas
byHKIIUNY. YpaBHEHUE
KacaTeJbHOU K
rpaduKy QyHKIHH.
IIpumeHeHue
MPOU3BOIHOMN IJIst
HCCIeA0BaHUS
GyHKIUH.
IIpumeHeHue
MPOU3BOIHOMN IJIst
HaxO0JICHUS
HauOOJIBIINX U
HaWMEHbIINX 3HAYECHUN
BEJTUYMH.
[IpakTHueckoe 3aHsTHE
NelO «ITpumenenune
MIPOU3BOAHOMN

GyHKITUN.

Camocmosmenvras paboma
IIpaxmuueckoe 3anamue
No9

IIpaxmuueckoe 3anamue
Nel0

V8, Vi1, V12,
Vi3, V14
JIP 2,4,23,30

Pazpea 5.

Ox3zamen

OK 04,0K 06
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I'eometpus. [Ipsmbie u
MIJIOCKOCTH B
MIPOCTPAHCTBE.

IIK 1.2
V25, V26, V27,

V28,31, 32, 35, 36

JIP 2,4,23,30

Tema 5.1. AxcHOMBI Yemmuwiit onpoc OK 04
CTEPEOMETPHH, Camocmosmenvras paboma | Y25, V26, Y27,
HEKOTOPbIE CIEICTBUS V28,31, 32, 35,
13 HUX. 36

JIP 2,4,23,30
Tema 5.2.-5.6. Yemmuuwiii onpoc Y25, V26, V27,
[Tpaktuueckoe 3anstue | Camocmosmenvuas paboma | Y28 ,31, 32, 35,
Nell «IIpumenenue IIpaxmuueckoe 3anamue 36
aKCHOM Ne]l JIP 2,4,23,30
CTEPEOMETPHUNY. IIpaxmuueckoe 3anamue
[TapannensHOCTH Nel2
MPSIMBIX, IPSMOM U IIpaxmuueckoe 3anamue
IIJIOCKOCTH. MNel3
[TapannenpHOCTH
IIJIOCKOCTEM.
[IpakTrueckoe 3aHsTHE
Nel2 «IlapannenbHOCTh
TPSMBIX U
TIOCKOCTEN».
CkpemuBaroiuecs
MpsIMbIE, YTOJ MEXKITY
TIPSIMBIMH.
[IpakTudeckoe 3aHaTHe
Nel3 «¥Yron mexnay
MPSIMBIMI.
Tema 5.7. Terpasnp u | Yemuwui onpoc IIK 1.2
napajuieJenumnes. Camocmosmenvras paboma | Y25, V26, Y27,
Pemenue 3amau. V28,31, 32, 35,

36

JIP 2,4,23,30
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Tema 5.8.-5.12. Yemmuwiit onpoc Y25, V26, V27,
[Tpaktuyeckoe 3austue | Camocmosmenvuasn paboma | Y28 ,31, 32, 35,
Nel4 «Terpasap. Ilpakxmuueckoe 3ansimue 36
[Tapannenenunen». Nel4 JIP 2,4,23,30
[lepnennukynsapuocts | I[lpakmuyeckoe 3ansimue
IPSIMOMN U TUIOCKOCTH. | MelS
VYron mexay npamoit u | [lpakmuueckoe 3anamue
IUIOCKOCTBIO. Nel6
[IpakTuueckoe 3anaTue
Nel5 «llepnennukymsp
Y HaKJIOHHBIEY.
JIByrpaHHBIN yTOJI.
[leprnieH TUKYISIPHOCTD
IIJIOCKOCTEM.
[IpakTuueckoe 3aHaTue
Nel6
Tema 5.13.-5.15. Yemmuwiit onpoc Y25, V26, V27,
N300pakenue Camocmosmenvras paboma | Y28 ,31, 32, 35,
MPOCTPAHCTBEHHBIX Ipaxmuueckoe 3auamue 36
¢uryp. Ilpaktuueckoe | Nel7 JIP 2,4,23,30
3anaTue Nel7 IIpakmuueckoe 3anamue
«IIpocTpaHCTBEHHBIE MNel8
buryps».
[IpakTrueckoe 3aHsTHE
Nel8 «Crepeomerpusi».
Tema 5.16. Yemmuoui onpoc OK 06
O000111EHIE U Camocmosmenvras paboma | Y25, V26, V27,
cUCTEMaTH3aIus V28,31, 32, 35,
3HaHUM. 36

JIP 2,4,23,30
Pa3nea 6. OK3amen OK 01
Yucnoselie u Vi, V5
OyKBEHHBIE JIP 2,4,23,30

BbIpakeHMs1. CTeneHn
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1 KOPHHU.

Tema 6.1.-6.6.
Kopens n-noit
CTETICHH.
[IpeobpazoBanue
BBIPAKCHMUI,
COJIeprKaIINX
panuKabl.

OyHkuuun Y = Q/; ,
HX CBOWCTBA U
rpadukH.
[IpakTrueckoe 3aHsaTHE
Nel19 «Pagukamnsy.
Crenennble (yHKIHH.
Crenennsie GyHKIUHY,
WX CBOWCTBA, rpad UK.

Yemmuwiii onpoc
Camocmosmenvuas paboma

IIpaxmuueckoe 3anamue
Nel9

V1, V5
JIP 2,4,23,30

Tema 6.7. Pemienue
podecCHOHATEHBIX
3aad4.

Yemmuwiit onpoc
Camocmosmenvhas paboma

OK 01
Vi1, V5
JIP 2,4,23,30

Tema 6.8.-6.14.
[IpakTHueckoe 3aHsiTHE
Ne20 «Crenenu u
KOpPHU».
Iloka3arennHas
(GyHKIUS ee CBOMCTBA
U rpaduK.
[IpakTHueckoe 3aHsiTHE
Ne21 «Iloka3arenpHas
GYHKITIS .
Iloka3zaTrennHBIC
ypaBHEHUSI.
[IpakTHueckoe 3aHsATHE
Ne22 «Iloka3aTesbHBIE

Yemmuwiut onpoc
Camocmosmenvras paboma
IIpakxmuueckoe 3anamue

Ne20

IIpaxmuueckoe 3anamue

N2l

IIpaxmuueckoe 3anamue

No22

IIpaxmuueckoe 3anamue
No23

V1, V5, Ve, V7,
V8, V9
JIP 2,4,23,30
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YpaBHEHUS.
Iloka3zaTenpHbIC
HEpaBEHCTBA.
[IpakTuueckoe 3aHsiTUE
Ne23 «Iloka3aTebHBIE
HEPaBEHCTBAY.

Tema 6.15.-6.27.
[Tonsitue norapudma.
Jlorapudmuaeckas
¢byHKIUS, ee CBOWCTBA
U rpaduk.
[IpakTHueckoe 3aHsaTHE
No24 «'paduxu
JorapuPpMUICCKIX
byHKIHI.

CgoiicTBa
Jorapu(dmMoB.
[IpakTnueckoe 3aHsaTHE
No25 «Jlorapudmbiy.
Pemenne 3anau.
Jlorapudpmuueckue
yYpaBHEHHUS.
Jlorapupmuueckue
HEPaBEHCTBA.
[TpakTHyeckoe 3aHsATHE
Ne26
«Jlorapudpmuueckue
YpaBHEHHSI.
[IpakTHyeckoe 3aHsATHE
No27
«Jlorapudmuueckue
HEPaBEHCTBAY.
HuddepenunpoBanue
ITOKA3aTENbHOU U

Yemmusiit onpoc
Camocmosmenvuas paboma
Ilpaxmuueckoe 3anamue

No24

IIpaxmuueckoe 3anamue

Ne25

IIpaxmuueckoe 3anamue

Ne26

IIpaxmuueckoe 3anamue

No27

IIpaxmuueckoe 3anamue

Ne28

VI1,V5 V6, V7,
Vs, V9
JIP 2,4,23,30
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JorapuMUIEeCcKOM
¢bynkuuii. Pemenne
poheCCHOHATLHBIX
3ajad.

[TpakTryeckoe 3aHsTHE
No28

«Jlorapudpmuaeckas

GYHKITIS.

Pa3zpen 7. Oxzamen Vi1, Vi5
Haugana JIP 2,4,23,30
MaTeMaTH4YECKOro

aHanu3a. Marerpan u
€ro NpUMeHEeHHe.

Tema 7.1.-7.10.
[TepBooOpasnas.
Brrunciienne
HEONPENEIEHHOIO
WHTEeTrpaa.
[IpakTHueckoe 3aHsiTHE
No29
«Heomnpenenennusii
HUHTETpa».
OmnpeneneHHbIN
uHTerpal, hopmyna
Herotona-Jleitonua.
Brruncienne
ONpEIETICHHOT O
WHTEerpaa.
[IpakTHueckoe 3aHsTHE
N30 «OnpeneneHHbII
HUHTErpa».
Haxoxnenue miomanu
KPUBOJIMHENHON
Tpanenuu.

Yemmuuwiii onpoc

Camocmosmenvuas paboma
IIpaxmuueckoe 3anamue

Ne29
IIpakxmuueckoe 3ansamue
Ne30
IIpakmuueckoe 3ansamue
Ne31
IIpakmuueckoe 3anamue
Ne32

Vil, V15
JIP 2,4,23,30
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[IpakTuueckoe 3anATHe
Ne31 «Bsruncnenue
Iionaau
KPUBOJIMHEHHON
Tpanenum».

Pewenne 3amau ¢
IIPUMEHEHHEM
HHTETPaJIOB.
IIpakTnueckoe 3anaTue
Ne32 «Murerpan u ero

MIPUMEHEHUE.
Paznea 8. OKx3amen V25, V26, V27, V28,
['eometpus. V29, V30, V31, 31,
Koopaunats! u 32, 35, 36
BEKTOPBI. JIP 2,4,23,30

Tema 8.1.-8.11. Yemmuwiii onpoc Y25, V26, V27,

BexkTtopsl B Camocmosmenvhas paboma | Y28, V29, V30,

IIPOCTPAHCTBE. IIpaxmuueckoe 3anamue V31, 31, 32, 35,

[TpakTuyeckoe 3anstue | Ne33 36

Ne33 «Kommneapusie | [Ipakmuueckoe 3ausmue JIP 2,4,23,30

BEKTOPBI».
Kommutanaphseie
BEKTODBI.
[IpakTrueckoe 3aHsTHE
Ne34 «KommnanapHeie
BEKTOPBI».
Koopaunats! TOuku 1
KOOPJMHATHI BEKTOPA.
[IpakTnueckoe 3anaTue
Ne35 «KoopauHatel
TOYKH U BEKTOpa».
CkansipHoe
[IPOU3BEJICHUE
BEKTOPOB.

Ne34
IIpakmuueckoe 3anamue
Ne35
IIpakmuueckoe 3ansamue
Ne36
IIpakmuueckoe 3anamue
Ne37
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JBrxeHus.
[IpakTuueckoe 3aHsiTUE
No36 «IIpousBeneHue
BEKTOPOBY.

Pemenne
npodeccHoHATBEHBIX
3amau. [IpakTuyeckoe
3aHgTue Ne37
«KoopauHate! u

BEKTOPBI».
Paznen 9. Oxzamen OK 02
I'eomeTpus. V25, V26, V27, V28,
MHoOrorpaHHuKH. V29, V31, 31, 32,
35, 36
JIP 2,4,23,30
Tema 9.1.-9.7. Yemmuwiii onpoc Y25, V26, V27,
ITousatue Camocmosmenvhas paboma | Y28, V29, V31,
MHOTOTpaHHUKA. Ilpaxmuueckoe 3ansamue 31, 32, 35, 36
[Ipuzma. Ne38 JIP 2,4,23,30
[Mupamuya. Ipakmuueckoe 3ansamue
IIpaBuibHBIE Ne39
MHOTOTPaHHHKH.
[IpakTuyeckoe 3aHsATHE
Ne38 «Ilpuzma u
MUPAMUAAY.
Pemenne 3anau.
[TpakTHyeckoe 3aHsATHE
Ne39
«MHOTOrpaHHHUKHY.
Tema 9.8.-9.13. Yemmuwiit onpoc Y25, V26, V27,
Hununanp. Camocmosmenvuas paboma | Y28, V29, V31,
Konyec. [Ipaktnueckoe | Ilpakmuueckoe 3ansamue 31, 32, 35, 36
3anaTue Ne4( Ned(Q JIP 2,4,23,30

«[lumuHap, KOHYC».

Hpakmuqecme 3anamue
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Cdepa u map.
Pemenue 3anau.
[IpakTuueckoe 3anaTue
Ned41 «Cdoepa, mapy.

Nedl

Tema 9.14.-9.18. Yemmuwiit onpoc Y25, V26, V27,

O0BéM Camocmosmenvnas paboma | Y28, V29, V31,

MPSAMOYTOJIbHOTO Ilpakxmuueckoe 3ansimue 31, 32, 35, 36

napajuiesienumnea, Nod?2 JIP 2,4,23,30

MPSAMOU IPU3MBI,

[WIAHIIPA.

[IpakTHueckoe 3aHsATHE

Ne4?2 «O0BEMBI

MHOTOTPaHHUKOBY.

OO0BEM HAKIIOHHOM

MIPU3MBI, TUPAMUIBI U

KOHYyca.

O6béM mmapa u

I0maab chepsl.

ITomoOue Ten.

Tema 9.19. Pemienue Yemmuwiii onpoc OK 02

npodeccuoHaNBHBIX Camocmosmenvras paboma | Y25, V26, V27,

3aJ1ad. V28, V29, V31,
31, 32, 35, 36
JIP 2,4,23,30

Tema 9.20. Yemmuwuii onpoc Y25, V26, V27,

[Ipaktuueckoe 3ausatue | Camocmosmenvras paboma | Y28, V29, V31,

Ne43 «O0BEMBI TE. Ipaxmuueckoe 3auamue 31, 32, 35, 36

Ned3 JIP 2,4,23,30

Pazgen 10.
YucnoBeie 1
OyKBEHHBIE
BBIPAKCHHUS.
KommnekcHble 9ncia.

Oxzamen

V4
JIP 2,4,23,30

41



Tema 10.1.-10.9.
KomnnekcHeie uncia u
aprupMeTHIECKHE
orepalny HaJl HUMH.
KommiekcHble uucna.
[IpakTuueckoe 3aHsiTUE
Ne44 «JleiicTBHS €
KOMILIEKCHBIMU
YUCJIAMU B
anredpandecKoi
dhopme».
KomnnekcHeie uncia u
KBaJpaTHbIE
ypaBHEHUS.
[IpakTHueckoe 3aHsTHE
Ned45 «KBanpaTHbie
ypaBHEHUS €
OTPHULIATEITLHBIM
JTUCKPUMUHAHTOM.
Bossenenue
KOMILIEKCHOTO YHCTia B
creneHb. M3Bneuenue
KOpHEH U3
KOMILIEKCHOTO YHCIIA.
[IpakTrueckoe 3aHsTHE
Ne46 «Bozenenue
KOMILIEKCHOTO YHCTia B
HaTypaJIbHYIO
CTEIICHbBY.

@opMBI 3anucu
KOMILIEKCHBIX YHCEIL.
[IpakTHueckoe 3aHsTHE
Ned'7 «JleicTBUS HaL
KOMILIEKCHBIMU

Yemmuwiit onpoc

Camocmosmenvuasn paboma

IIpakmuueckoe 3ansamue
Nod4
IIpakmuueckoe 3ansamue
Ned5
IIpakmuueckoe 3ansamue
Ned6
IIpakmuueckoe 3ansamue
Nod7

V4
JIP 2,4,23,30
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YHUCIIaMH B Pa3HBIX
dbopMax 3amucu».

Pa3zpen 11.
DNeMEeHThI
KOMOWHATOPHKH,
CTaTHCTUKH U TEOPUU
BEPOATHOCTEH.
OCHOBHBIC TOHSTHS
KOMOWHATOPHKHU.

Dxzamen

OK 05
JIP 2,4,23,30

Tema 11.1.-11.2.
OcHOBHbIE TIOHATHUS
KOMOMHATOPHKH.
[IpakTuueckoe 3anaTue
No48 «IlepecTanoBku,
pa3MenieHus,
COUYCTAHHUS.

Yemmuuwiii onpoc
Camocmosmenvuas paboma
Ilpakxmuueckoe 3anamue

Ned8

V22
JIP 2,4,23,30

Tema 11.3. Pemienue
3a7ad.

Yemmuwiit onpoc
Camocmosmenvhas paboma

OK 05
V22
JIP 2,4,23,30

Tema 11.4.
[IpakTHueckoe 3aHsiTHE
Ne49
«KomOuHaTopukay.

Yemmuwiut onpoc
Camocmosmenvras paboma
IIpakxmuueckoe 3anamue

Ned9

V22
JIP 2,4,23,30

Paznen 12.

DJIEeMEHTBI
KOMOMHATOPHKH,
CTaTUCTUKU U TEOPUU
BEPOATHOCTEM.
OCHOBHBIC TOHATHUS
TEOPHUH BEPOATHOCTEN.

Ox3amen

OK 01, OK 03,0K 07

V23
JIP 2,4,23,30

Tema 12.1.
OCHOBHBIE TIOHATHSA
TEOPUU BEPOSTHOCTEH.

Yemmuwiii onpoc
Camocmosmenvhas paboma

OK 07
V23
JIP 2,4,23,30

Tema 12.2.- 12.3.

Yemmuwiii onpoc

V23
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[Ipaktrueckoe 3anstue | Camocmosmenvrasn paboma | JIP 2,4,23,30

Ne50 «Teopus Ilpakmuueckoe 3anamue

BEPOSTHOCTEH». No50

DNeMEeHThI

MaTeMaTU4eCKOM

CTaTHCTHUKH.

Tema 12.4. Yemmuwui onpoc OK 03

[Ipaktuyeckoe 3austue | Camocmosmenvuas paboma | Y23

No51 Ilpakxmuueckoe 3ansimue JIP 2,4,23,30

«MaremaTtudeckas No51

CTaTHCTUKAY.

Tema 12.5. Pemienue Yemmuuwiii onpoc OK 01

po¢eCCHOHATBHBIX Camocmosmenvras paboma | Y23

3aj1ad4. JIP 2,4,23,30

Pasznea 13. Oxzamen Vi6,V17
VYpaBueHus u JIP 2,4,23,30
HEPaBEHCTBA.

Tema 13.1.-13.8. Yemuwiii onpoc Vie,yi7

OO0111e METOBI Camocmosmenvras paboma | JIP 2,4,23,30

pelIeHusl ypaBHEHMIA.
[IpakTnueckoe 3anaTue
Ne52 «Pemenue
ypaBHeHMI». Ob1ue
METO/Ibl pelIeHuUs
HEPABEHCTB.

Pemenne ypaBHenuii u
HEPABEHCTB.
[IpakTrueckoe 3aHsTHE
Ne53 «Pewmenune
HEPAaBEHCTBY.
Cucrempl ypaBHEHHUH.
3agaun ¢
napaMeTpamH.
[IpakTHueckoe 3aHsTHE

IIpakmuueckoe 3ansamue
No52

IIpakmuueckoe 3ansamue
Ne53

IIpakmuueckoe 3anamue
NS4

IIpakmuueckoe 3anamue
Ne55
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No54 «Cuctembl
YpPaBHEHUI.
[IpakTHueckoe 3aHsATHE
Ne55 «ITapamerpsDy.

Tema 13.9. Pemenne
npodecCHoHATBHBIX
3aa4.

Yemmuwiit onpoc

Camocmosmenvuasn paboma

Vie, vi7
JIP 2,4,23,30

Pazgen 14.
YucnoBeie 1
OYKBCHHBIE
BBIpaKCHHUS.
MHOTO0YJICHEI.

Dxzamen

V3
JIP 2,4,23,30

Tema 14.1.-14.7.
MHoOT04JIeHBI OT OJTHOM
MePEMEHHOM.
MHoOTro04JIeHBI OT
HECKOJIBKUX
MePEMEHHBIX.
[IpakTHueckoe 3aHsiTHE
Ne56 «MHOTOWIECHEI.
YpaBHEHHSI BBICIIHX
CTEIICHEH.
[IpakTHueckoe 3aHsiTHE
No57 «YpaBHeHus
BBICIIIUX CTEIICHEI».
Pemenne
npodeccuoHaNbHBIX
3aja4d. O6o0menue u
CHCTEMAaTHU3alHs
3HAHU.

Yemmuwiit onpoc

Camocmosmenvhas paboma

HpakmuquKoe 3aHAamue
MNe56
HpakmuquKoe 3aHAamue

NeS7

V3
JIP 2,4,23,30
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3.2 Kogu¢ukaTop oueHOYHBbIX CPEACTB

(DyHKHHOHaHLHBIﬁ NMPU3HAK OLCHOYHOI'0 CpeACTBA (TI/II[

Koxa onenounoro

KOHTPOJIbHOI'0 32/1aHNS) cpelacTBa
YcTHBIN onpoc YO
ITpakTrueckas pabora No n IIP Nen
TectupoBanue T
KonTpoapHas pabora N n KP Non
3amaHus A1 CaMOCTOSITENIbHOM paboThI
- pedepar;
- TOKJIaJT, CcP
- cOOOIIIEHHE;
- OCCE
PasHoypoBHeBBIE 3a1auM 1 3a7aHus (pacu€THbIE, rpaduvecKue) P33
PaGouas terpaan PT
IIpoexr 17
JlenoBas urpa pIs
Keiic-3amaua K3
3auér 3
JuddepennmpoBanHbIii 3a4€T J[3
DK3aMeH C)
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4 3AJAHUA JJI1 OEHKHW OCBOEHUSA ANCHUITJIMHBI

4.1 Temsl 3cce (pedpepaToB, 10KJIAI0B, COOOIECHUI)
Hcropuueckue cBeCHUS O Pa3BUTUU alreOpsl.

[TpunoxeHus Npou3BOIHON K PEHICHNUIO (PU3NYECKHX 3a/1a4.
[IpuknagHoe 3HaYeHHE IPOU3BOJHOM U JU(pepeHnmania.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEH.

B3aumHoe pacronoxeHue IpsmMbIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
[lepneHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH.

Hcropus nosiBiieHus jorapudma.

Noook~owhE

4.1.2 lloaroTroBKa CIPAaBOYHOI0 MaTepHaJia
MHO0K€eCTBO IECTBUTENIbHBIX YNCEI.

Bunst 1 criocoOb! pemeHus ypaBHEHHH U HEPaBEHCTB.
IIponeHTHI.

DyHKIHNH.

Tpuronomerpuyeckue GyHKIIHH.

[TpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUM.
TpuronomeTpuyeckue ypaBHEHHUS.

[Tpou3BonHast GyHKIUH.

[TpunoskeHus akCHOM CTEPEOMETPUH U UX CIIEICTBU.
0. Kopau, cTenieHn u jgorapu@Mel.

1. Tloka3atenbHas QyHKIIHUA.

12. Jlorapudmer.

13. IlepBooOpa3Has u UHTETpaI

14. BexTopsl B IPOCTPAHCTBE.

15. Merox KOOpAMHAT B IPOCTPAHCTBE.

16. ITnomaap MOBEPXHOCTH MHOTOTPAHHUKOB.

17. TInowmaapr MOBEPXHOCTEH TeN BpaICHHUS.

18. OOGBEMBI TeuI.

19. KommnekcHble yuca.

20. DeMeHThI MaTeMaTUIEeCKOW CTAaTHCTUKH, KOMOMHATOPHKYU M TEOPUN BEPOSTHOCTEH.
21. VYpaBHeHus u HepaBeHCTBA. CUCTEMBl ypaBHEHUIN 1 HEPABEHCTB.
22. MHOTOWICHBI.

RRoOoo~NoOR~wNE

KoHTponb BBINOJIHEHUS AAHHOTO BMJA CaMOCTOSITEIBHOM pPabOThl OCYIIECTBISIETCS BO BpeMs
y4eOHOTO 3aHATUS B BHJAE IIPOBEPKH IpenojaBarelieM INUCbMeHHoro scce (pedepara, nokmana,
COOOIIEHNUS) UM YCTHOT'O BBICTYIICHHS 00yUYaroerocs.

Kpurepun onenkn:

«5» — OannoB BBICTABISIETCS OOYYArOIIEMYCs, €CIM Te€Ma PAacKpbITa BCECTOPOHHE; MaTepuall
oJ100paH aKTyaJIbHBINM, U3J10KEH JIOTUYHO U MOCJIEI0BATENbHO; MaTepual JOCTATOUYHO MIUTIOCTPUPOBAH
AOCTOBCPHBIMU IIPUMCPAMH; MPE3CHTAIWA BBICTPOCHA B COOTBETCTBHUHU C TCKCTOM BBICTYIIJIICHHA,
apryMeHTalus U CUCTEMA J0Ka3aTeIbCTB KOPPEKTHBI.

«4» — OannoB BBICTABIAETCS OOy4aroIleMycs, €CIM TeMa PacKpbITa BCECTOPOHHE; HMMEIOTCS
HETOYHOCTH B TEPMUHOJIOTHH U H3JIOKEHUH, HE MCKaXKaloIllMe COJepKaHue TeMbl, MaTepuan moJo0paH
aKTyaﬂBHBIﬁ, HO HU3JIOKECH C HAPYHICHUEM ITOCICA0BATCIIBHOCTH,; HEAJOCTATOYHO JOCTOBCPHBIX ITPUMCPOB.

«3» — OamIoB BBICTABISETCS OOy4alOUIeMyCs, €CId TeMa COOOIICHUS COOTBETCTBYET
COJICpKaHUIO0, HO PpACKphITa HE TOJHOCTBIO; HMMEIOTCS CEPhE3HBIE OMMUOKM B TEPMHUHOJOTUH U
U3JI0KEHUH, YaCTUYHO HCKaXKaroIne CMBICIT co/IepKaHus yueOHOTO Marepuana;
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MaTepuad  M3J0XKEH  HEMOCIENOBAaTeIbHO M HEJIOTMYHO;  HEJAOCTaTOYHO  JOCTOBEPHBIX
IIPUMEPOB.

«2» — 0ayyoB BBICTABISAETCS OOYyYarolIeMYycCs, €CJIM TéMa HE COOTBETCTBYET COJIEP)KAHUIO, HE
packpeITa; MojoOpaH HEJOCTOBEPHBINM MaTepHai; rpyOble OMMOKA B TEPMHHOJIOTUH U H3JIOKEHHH,
IIOJHOCTBIO HCKaXAIOLIME CMBICI COJAEp)KaHUs y4dyeOHOro marepuana; HHGOpMaIMs H3JI0XKeHa
HEJIOTMYHO; BBIBOJIbI HEBEPHBIE UJIU OTCYTCTBYIOT.
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RROONOOR~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,

4.2 Bonpochl 1715l YCTHOTO OIPoOca

UYro Takoe mpocToe uncio?

Kakoe 4ncrno Ha3bIBaeTCst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOKHTEH urciio 720.

Cdopmynupyiite Teopemy O JIETICHHU C OCTATKOM.

UYro Takoe B3aMMHO IIPOCTbIE ynciia?

Kakue 3HaeTe cBOICTBa OTHOIIEHHS JETMMOCTY Ha MHOYKECTBE HAaTYpaIbHbIX YUCEN?
JlaiiTe onpeneneHue YucioBOM OKPYKHOCTH.

Yro takoe Sin t, cos t, tg t, ctg t?

[lepeuncnure ocHOBHbIE CBOMCTBA QYHKIIUU Y=COSX.
[Tepeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUU y=SINX.

UT0 Takoe ropu30HTAIIBHBIE U BEPTUKAIbHbBIE ACUMITOTHI?

B uem cocTout reomeTpuuecKuil CMbICT POU3BOAHON?

UTo Ha3bIBAOT PEAEIOM YHCIOBOM MOCIEA0BATEIBHOCTH?

B 1yem cocTouT pU3NUECKUil CMBICT TPOU3BOJHOM?
ChopmynupyiiTe onpenaencHue Iporu3BOTHOM.

[lepeuncanre ocHOBHBIE MpaBwia T HepeHIUPOBAHNUS.
[lepeunciute OCHOBHBIE AKCMOMBI CTEPEOMETPUM U UX CIIEICTBHUS.
Kakue npsiMple B IpOoCTpaHCTBE HA3bIBAIOTCS MapalIeIbHBIMU?
JlaiiTe onpenenenue napayieIbHOCTU MPSAMOM U IJIOCKOCTU B MPOCTPAHCTBE.
Kakue npsiMble B IpoCTpaHCTBE HAa3bIBAIOTCS CKPEIIMBAIOIIMMHUCS?
UTo Takoe yroa MexJ1y CKpeUIMBaOIIUMHUCS IPSIMbIMU?

JlaiiTe onpenenenye NepreHIuKyIIpHOCTH IIPSMON U INIOCKOCTH B IIPOCTPAHCTBE.

Yro Takoe nepneHauKysp?

Uro Takoe nMpoeKIys NpsMoil Ha MIIOCKOCTh?

Kaxue miockocTy B IpOCTPaHCTBE HA3bIBAIOTCS MEPIEHINKYIIIPHBIMU ?
Yro Takoe ByrpaHHbIN yroi?

Yro Takoe paxukan’?

[Iepeuncinre cBoKCcTBa KOPHS N-OM CTEIICHHU.

Kak BbIUMCIINTE 3HAUEHHE CTETIEHU C JIFOOBIM LIEJIOUNCIIEHHBIM TIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINUE PaIUKaIbI?
[TpuBenuTe mpUMepbl CTENEHHBIX (GYHKINHA.

Jaiite onpesenenne noka3aTelIbHON (QYHKIIUH.

[lepeuncnure cBoiicTBa MOKa3aTENbHON PYHKIIHU.

[IpuBeauTe mpuMepsl MOKa3aTEAbHBIX PYHKIIMH

Kaxue ypaBHeHMsI Ha3bIBAIOTCA TOKA3aTEIbHBIMU?

Kaxue HepaBeHCTBa Ha3bIBAOTCS MOKA3aTENbHBIMU?

JlaiiTe onpezaeneHue jgorapudma.

[lepeuncnure cBoiicTBa morapupmMuueckoi GyHKIUH.

Ilepeuncnure cBoiicTBa Jorapudma.

Kakue cymecTByloT METO/IbI peleHus JIOrapupMUIeCKUX ypaBHEHUN?
Kak nepeliTu kK HOBOMY OCHOBaHHIO Jiorapugma?

Uro o3HauaeT nocrosiHHas C B OnpeielIeHH HeoNpeaeIeHHOTo HHTerpana?
[ToueMy HHTErpan Ha3bIBAETCS HEONPEACIEHHBIM?

Kaxkas ¢pyHkuus Ha3piBaeTcs nepBooOpa3HOil 171 3a1aHHON QYHKIIMH?
UYro Ha3bpIBaeTCsA HEONPEIAEIEHHBIM HHTErpaioM?

B ueM cocTouT reoMeTprUecKril CMBICI HEONPEAEIEHHOTO HHTErpasna’?
Kaxue BubI IBUKEHUI B IPOCTPAHCTBE BBl 3HAETE?

Kakne nBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJJIMHEAPHBIMU?
JlaiiTe onpenesneHyre BEKTOpa B IPOCTPAHCTBE.

YeMy paBHO CKaJISIpHOE MPOU3BEICHUE BEKTOPOB?

Kakue 11Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCSA KOMILIAHAPHBIMU?
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52.
53.
54,
55.
56.

57,
58.
59.

60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74,

75.
76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.

[Tpusma umeet N rpaneil. Kakoit MHOrOyroJIbHUK JIEKUT B €€ OCHOBAHUM?

Kak n3menutcs 00beM chepsbl, eciiu ee paauyc yBeIuuuTh B 5 paz?

MoryT 11 Bce rpaHu TPEYTroJIbHONW MUPAMHUJIBI OBITH MIPSIMOYTOJIBHBIMH TPEYTOJbHUKAMU?

UTo npeacTaBIsIOT cOO0M CeUeHUs IUIHHIPA THIOCKOCTIMU?

Moryt 51 aBe cepbl ¢ OOIKUM LHEHTPOM U C HEPABHBIMH PaJAHyCaMU UMETh OOIIYI0 KacaTelbHYIO
IJIOCKOCTh?

Touku A u B npunaanexat mapy. [IpunannexuT v mapy igrobas Touka orpeska AB?

PaBHbI 511 ApyT ApYyTry YIUIbl MEXKAY 00pa3yrolMMH KOHYCAa U INIOCKOCTbEO OCHOBaHUS?

W3menurca nu o6beM LWIMHIApA, €CIU JUAMETP €ro OCHOBAHMS YBEIUYHUTbh B 2 pas3a, a BBICOTY
YMEHBIIUTSH B 4 pa3za?

byger nu nupamuna npaBWIbHOHM, ecau ee OOKOBBIMHM TpaHsIMH SBJSIOTCS IPaBHIIbHBIC
TPEYrOJIbHUKU?

OTtHomeHre 00BEMOB JABYX IIapoB paBHO 8. Kak oTHOCSTCS TuIonaan ux MmoBepxXHOCTEH?

Yro mpenacTaBiseT co0oit gucio i?

Kaxkoe uncno Ha3pIBatOT KOMILUIEKCHBIM?

Kak HaiiTy MOyJIb KOMIUIEKCHOTO yKciia?

Kakune koMIIeKCHbIE YMCIIa Ha3bIBAKOTCSA CONPSKEHHBIMU?

Kakue cymecTByoT (OpMbI KOMIJICKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3a/1a4l KOMOWHATOPUKHU.

Urto Ha3bIiBaeTcs n- (hakTOopragom?

UTto Ha3bIBaeTCs NEpPECTaHOBKAMU?

Uro Ha3bIBaeTcs NepeMereHusIMu?

UTto Ha3bIBaeTCs COUYECTAHUAMMU?

Kak ¢popmynupyercs Teopema cia0xKeHus: BEpOSATHOCTEN?

Uemy paBHA cymMMa BEpOSITHOCTEH MPOTHBOIIOIOKHBIX COOBITHII?

B xop3une 5 Genbix, 3 4epHbIX U 7 MOiOcaThiX I1apoB. Yemy paBHa BEpOSITHOCTh JOCTAaTh Hayraj
OJIHOLBETHBIN map?

Uro Ha3bIBaeTCs yCIOBHOW BEPOSITHOCTHIO?

Kak ¢popmynupyetcs Teopema yMHOKEHHS BEpPOSTHOCTEN?

[lepeuncnure oOLIME METOABI PELICHUS YPABHEHUIA.

[lepeuncnure oOuIMIEe METOABI PELICHHS] HEPABEHCTB.

B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOM NPU PELLIEHUN YpaBHEHUN?

Ilepeuncnure METOBI PEIIEHUS CUCTEMBI YPAaBHEHUH.

CocTaBbTe anropuTM pelIeHus 3a7a4 ¢ IapaMeTpaMu.

Cdhopmynupyiite anropuT™ AejaeHNUs MHOTOWIEHOB €3 OCTaTKa.

ChopmynupyiiTe aIrTOPUTM JIETICHUS MHOTOUYJICHOB C OCTATKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrsiiut ¢popMyiia COKpaieHHOr0 YMHOXKEHHUS 1711 BBICHINX CTENeHen?

Kakue cymecTByroT METObI PEIEHUS yPaBHEHUI BBICIINX CTEIIEHEW?
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4.3 TeMbl POEKTOB

I'pynnoBbie TBOpUecKkHe 3a1aHus (IPOEKTHI):
1. 3onoToe ceuenue.

2. Jluct Mébuyca.

3. byreuika Kieiina.

4. 3aranku L{uKI0H b,

I/IHL[I/IBI/I[[yaJILHBIe TBOPYECKUEC 3aJaHUA (l'[poeKTbI):

1. ®pakransl.

2. IllaxmarHas q0CKa.

3. Hucno «IIu».

4. Maruueckue KBaJIparhl.

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurepum ouenku:

AKTYaTbHOCTh TTOCTABIICHHOHN MPOOIJIEMBI (ap2yMeHMUpOSAHHOCMb AKMYAlIbHOCIU, OnpedeieHue
yerneii; onpeoeiienue u peulerue noCMaeIeHHblX 3a0ay,; HO8U3HA pabomwl) 10 4 OAILIOB.

Teoperudeckass W/HWIU TPAKTHUECKAs LEHHOCTh (803MONCHOCMb NPUMEHEHUS HA NpaKmuke
Pe3yIbmamos NpPoeKmHol  OesimelbHOCMU, COOMBEMCMaUe 3as6IeHHOU meme, YeuiM U 3a0a4am
npoekma,  npooeiaHHas paboma pewiaem npooOieMHble MeopemudecKue BONpPOCbl 8 ONpedeneHHOl
HayuHou obracmu, aemop 6 pabome yKazai meopemudeckyio u/ui npakmuyeckyro 3Ha4umocms) 1o 7
0aoB.

KadecTBo conepkaHusi MPOCKTHOH pabOTBI (CMpPYKMypupo8aHHOCMb U JIOSUYHOCHb, KOMOPAsL
obecneuugaem NOHUMAaHUe U OOCMYNHOCMb COOEPAHCAHUS,  6b1600bL pPAbOMbL  COOMBEMCHEYIOM
NOCMABIIEHHbIM YeAM, HAIuYUe UCCied08amenbCKo2o acnekma 6 pabome) 10 6 6ayioB.

Odopmienue pabOTBI (MumynbHulll aucm; oQopmieHue 021asieHuUs, 3a20108K08 pa30eios,
noopasoenos; ogopmieHue PUCYHKO8, 2pagukos, cxem, mabauy, NPuiodiceHull,  UHGopmayuoHHbsie
UCMOYHUKU, hopMamuposanue mexcma, Hymepayus u napamempuvl cmpanuy) 10 9 6aios.

[IpesenTanmst mpoekTa (cmpykmypa npeseHmayuu, ogQopmieHue cuauoos; npeocmagieHue
unghopmayuu) 1o 7 6aI0B.

['paMOTHOCTH peuH, BIaJ€HHUE CHEIHAIbHON TEPMHHOJOTHEH MO Teme paboThl B BHICTYIUICHUU
(epamomuocms peuu, 61a0eHue CneyuaIbHol MepMUHOI02Uel, OMEembl Ha ONPOChl) 10 3 OAIIIOB.

«5» — ot 36 10 42 Gamos.
«4» —or 31 no 35 Gamnnos.
«3» — ot 26 no 30 Gamos.
«2» — MeHee 26 0aJIoB.
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4.4 TecToBBIC 3aJaHUA

Pa3nes 1. UncnoBbie n OyKBeHHbIE BbIpaskeHHsl. PasBuTHe OHATHSA 0 YHCIe.

1. Packpoiite popMyiy COKpPAIIEHHOTO YMHOKEHHS a’-b*:

a) a>-2ab+b?

6) (a-b)(a+b)

B) @’+2ab-b?

r) (a-b)(a-b)

2. Packpoiite GopMyITy COKPALIEHHOTO yMHOXKeHHs (a-b)*:

a) a’+2ab-b?

6) a’-2ab+b?

B) a’+2ab+h?

r) a%-2ab-b?

3. Kakoe U3 clefyrolmx quces 3aKIK0ueHo Mexkay unciamu  10/17 u 5/8 ?
a)0,4

6)0,5

B) 0,6

r)0

4. Beraucnure: 1/2 +11/5

Ortser:

5. Pemure ypaBHeHUE x2-7x+10=0. Eciu ypaBHEHHE UMEET 0oJiee OJTHOTO
KOpHS, B OTBET 3alUIINTE MEHbLINNA U3 KOpHEH.

6. s pemonTa TpebGyetcs 57 pynoHoB 00oeB. Kakoe HanMeHbIee
KOJIMYECTBO MayeK 000MHOro Kiies Hy»KHO JUIsl TAKOI'O PEMOHTA, €CiM 1 nmauka Kies
paccunTana Ha 5 pynoHoB? BeiGepuTte BepHBI OTBET.

a)0,4

0)0

B)1

r) 12

7. Pp160JI0B IPOTIBLI Ha JIOJIKE OT PUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
10 TEUYEHUIO PEKH, 3aTeM OpOCHUIT IKOPb, 2 Yaca JIOBUJI pbI0y U BEepHYJICS 00paTHO uepes 5
9 yacoB oT Hayasa mytemecTBusl. Ha kakoe paccTosiHUE OT IPUCTAHU OH OTILIBLI, €CIIU
CKOpPOCTb TEUEHHS PEKH paBHA 2 KM/4, a COOCTBEHHAasi CKOPOCTh JIOJKU 6 KM/4? BpiOepuTe BEpHBINA OTBET.
a)0,2

0) 40

B) 8

r)l

8. Packpoiite hopMyi1y COKpaIeHHOIO YMHOKEHHUS (a+b)%:

a) a*+2ab+b?

6) a’-2ab+b?

B) a2+2ab-b’

r) a%-2ab-b?

9. JIlu"eitHOE ypaBHEHHE UMEET BU:

a) y= kx+b

0) y=-kx+b

B) y=2kx+b
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r) y=-3kx+b
10. Pemure nuHeiHOE ypaBHeHUE Y=5X-10
OtBer:

Kiawu K Tecty

[N
()
w
I
al
o

Ne Bonpoca

[paBuibHelid | 0 0 B 2,7 2 r
OTBET

Paznen 2. @yHKIuM.

1. Beruncaure 3nauenue GyHkun y= 4X+5 B Touke x=1
a) -3

0)9

B) 15

r) -7

2. I'pacdukom nuHEHHON QYHKINU SBISETCS. ..

a) OTPE30K

0) yd

B) IpsAMas

3. Cpenu 3a1aHHBIX (PYHKIUN YKaKUTE YETHYIO

a) y=x"

6) y=x"

B) Y=X

r) y=-5X

4. Cpenu 3a1aHHBIX PYHKIUH YKQKUTE HEYETHYIO
a) y=6x°

6) y=4x°

B) Y=5

r) y= -5x°

5. O6nacts onpenenenus GyHKun y=3X+8 paBHa
a) (0;5)

6) R

B) (-9;6)

r) (10;15)

6. 'paduk pynaknmm y= -6 mapaieneH:

a) ocu Ox

0) ocu Oy

7. 'paduk pynknum y=x/x , rae k>0, Ha3bIBaeTCS:
a) runepOoina

6) mapaboina

8. Bce 3HaueHus HE3aBUCHMOI TepeMeHHON 00pa3yroT:
a) pailoH omnpeneneHus GyHKINU

0) cexTop ompeneneHus: GyHKIIMN

B) o0acTh onpezeneHus: GyHKIUU

9. OHO W3 OCHOBHBIX CBOMCTB (DYHKIIHH:
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a) o0nacTh onpeneneHus GpyHKIHI

0) NPUHIUITHATIEHOCTH (QYHKIIUH

B) OCHOBa (pyHKITUU

10. OaHO M3 OCHOBHBIX CBOMCTB ()YHKIIUH:
a) eMHULIB (QYHKIIMH

0) Hynmu QyHKIUU

B) JIeCATKH (pyHKIUU

Kirou k Tecty

Ne Bompoca 1 2 3 4 5 10
IpaBuabHblii | O B a 0 0 0
OTBeT

Paznen 3. Tpuronomerpusi.

1. Yriiom kakoii ueTBepTH siBisiercs yroa a=410°?
a)l

0) I

B) III

r) IV

2. Kakas u3 ¢pyHKuit susercs 4€THON?

a) y=sin X

0) y=cos x

3. [lepuoxa pynkuuu y=sinx?

a) /2

0) 2n

B) 4n

r)T

4. Beranciute: sin’f] + cos’I7

a) 7

0) 2

B) 41

r)l

5. [lepuoxa pyukiuum y=tgx?

a) /2

0) 2n

B) 4n

r)m

6. Yriom kakoii 4yeTBepTH sBisiercs yron o=-40°?
a) IV

6) I

B) III

r)l

7. Uemy paBHO 3Ha4eHHE BBIpaKeHHs 7tgX*Ctgx?
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a)7

0) -9
B) 37
r)2
8. YCcTaHOBUTE COOTBETCTBHE:
1.y=cosx a) rpaduk pyHKIHH
CUMMETPUYCH
OTHOCHUTEJILHO Hauaja
KOOpJIUHAT
2. y=tgx 0) rpaduk GyHKIUN
CUMMETPHUYCH
oTHOcUTensHO ocu Oy
3. y=sinx B) rpaduk pyHKIIH
CUMMETPUYCH
OTHOCHUTENBbHO ocu Ox

9. + - - + 3HAKM KaKOW TPUTOHOMETPHUUECKON (PYHKIHH?
a) CUHYC

0) KocuHyC

B) TAHTCHC

I') KOTAaHT'€HC

10. OnpenenuTe 3HaK: KOTAaHTEHC 75 TpagycoB

a)+

0) -

Kirou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 10
MpaBuiabHelid | a 0 0 r r a a 1-6 a
OoTBeT 2-B

3-a

Pa3nen 4. Hauyana maremaTudeckoro ananu3sa. [lpoussoanas gpynkuun.

1. Yemy paBHa pou3BOJHAS (PYHKIIMH y=2x3?

a) y'=5x
0) y'=9x
B)y =06

r) y'=6x2

2. 1o xakoit u3 GopMys BBIUUCISIETCS TPOU3BOJIHAS YACTHOTO?

a) (utv)=u'+v’

0) (uv)'=u'v+uv’

B) (uv) =u'v-uv'v2

D(f(e(x) = (g(x))*g (x)

3. Pemmure ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepute OTBeT.
a)l

0) -1

B) 4
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r) -4

4. MatepuasbHasi TOUKa JIBHKETCS MPSIMOJIMHEIHO 1Mo 3aKkoHy X ()= Y4 t?+t-10
(Tme X — paccTosiHHe OT TOYKH OTCUEeTa B MeTpax, t — BpeMs B

CEeKyHJaX, U3MEPEHHOE C HaJyaya JBIKEHUs ). B kakoli MOMEHT BpeMeHH (B CEKyHaX) ee
CKOpOCTh ObLTa paBHA 5 M/C?

a) 1,2

0) -1

B) 8

r) 40

5. YUemy paBHa nipou3BoHas GyHkmuu y=C?

a)0

0) -1

B) 4x

r) 5x

6. [To xakoit U3 GopMys BEIYUCISIECTCS TPOU3BOTHAS CYMMBI?

a) (utv)'=u'+v’

0) (uv)'=u’v+uv’

B) (uv) =u'v-uv'v2

D(Re() =F () g (x)

7. Yemy paBHa npou3BoJHas QyHKIMU y=5X?

a) 6C
0) 5
B) 4
r) 3x
8. CooTHecuTe paBuiia BEIYUCICHUS TPOU3BOAHBIX
1. mpou3BOIHASI CYMMBI a)(uv)'=u'v+uv’
2. MPOU3BOIHAS POU3BEICHUS 0)(utv)'=u'+v’
3. mpou3BOIHAS YACTHOTO B)(U/V) =(u"v-uv’ )V

_ayh 3
9. Onpenenute TOYKY MUHIMYMa () YHKITHH f (X) =3x" —Ax"+2.

a)l

0) 58

B) -4

r) 3x

10. HaiinuTe 3HaYeHHe NpOU3BOIHON (PYHKIIUU y=5x% B TOUKe x, =0.
a) 6x

0) 60

B) -10

r) 0

Kuarou k Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHBIH | T B a B a a 0 1-06 a r
OTBET 2-a

3-B
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Pasnen 5. I'eomerpus. IIpsiMble ¥ IJI0CKOCTH B IPOCTPAHCTBE.

1. Pacumdpyiite KpaTKylo 3anuch: a € f.

a) TOYKa a MPUHAJICIKHUT TIIIOCKOCTH [

0) TOYKa a IPUHAATICIKUT MPSAMOH [

B) MpsiMasi a IPUHAAJICIKUT IIOCKOCTH f3

T') mpsiMasi a mepecekaeT IIOCKOCTh [

2. [Tpsmbie AB u CJI ckpemuBatorcs. Kakoe pacnonosxkenue uMmerot npsamsie AC
u BJ1?

a) mapasuiesbHbIE

0) mepreH UKy pHbIC

B) CKpEILIUBAIOTCS

I') IEPECEKAIOTCSL.

3. Uepes koH1bl oTpe3ka AB u ero cepenuny M npoBezieHbl IapajiebHble
MpsIMbIE, MEPECEKAIOIINE HEKOTOPYIO MIIOCKOCTh B Toukax Al, Bl u M1. Haiigute nimuny

oTpe3ka MM, eciu otpe3ok AB He nepecekaet miockocTs U eciiu AA1=6,8cm, BB1=7,4cMm.

a)7,1

0) 20

B) 10

r) 150

4. I11oCcKOCTh, MPUTOM TOJIBKO OFHA, MPOXOAHUT YEpes ...
a) MpsIMYIo

0) IpAMYIO U HE JIeXKAIyI0 Ha Hel TOUKY

B) MpPSMYIO M JIEXKAIyIO Ha HE TOUKy

T') IBE MPSMBIX

5. Ecau 1Be ToukM NpsIMOM MpHUHAJIEXKAT MIIOCKOCTH, TO IpsAMast
a) JISKUT B TUIOCKOCTH

0) mepecekaeT IIOCKOCTh

B) MapasuieibHa IMJI0CKOCTU

T') HE JIEXKUT B IJIOCKOCTU

6. ITpsmeie AC, AB n A/l nonapHo nepnenaukyisapasl. Haiinnre orpesok C/I,
ecimu AB=5 cm, BC=13 cm, AII=9 cm.

a)0,7

0) 4

B) |

r) 15

7. Pacumpyiite kpaTkylo 3anuch: B € £5.

a) Touka B nmpuHaiexuT miockocty

0) Touka B mpunauiexur npsamoit S

B) MpsiMasi B IPUHAJICKUT TUIOCKOCTH 5

T') IpsiMasi B epeceKaeT MIOCKOCTh B

8. OcHOBHBIMHU (PHUTYpaMU B CTEPEOMETPHH SBIISIOTCS:
a) Ky0

0) Touka

B) JIy4

I') TPEyTrOJIbHUK

1) TpsiMast
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€) TUIOCKOCTh

9. I1110CKOCTh, TPUTOM TOJIBKO OJIHA, IPOXOIMT Yepe3 ...

a) JBE MepeceKaronrecs mpsMbie

0) IBe CKPEIIUBAIOIINECS TTPSIMBIC

B) OJIHY IIPSIMYIO.

10. BeiGepure BepHOE yTBEPKICHHUE:

a) JBe MpsIMbIE HA3BIBAIOTCS MapaUICIbHBIMU, €CITM OHU HE UMEIOT OOIINX TOYEK
0) 1Be mpsAMBbIe, apajulebHbIE TPEThEeH MPAMOM, TapaJIeTbHbI

B) JIBE MPSIMBIC, IEPIICHIUKYIISIPHBIC TPEThEH MPSAMOIA, TapaJUICTbHBI

T') €CIIU YTJIbI PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIPABJICHBI.

Kiro4 k Tecty

Ne Bonmpoca 1 2 3 4 5 6 7 8 9 10
IpaBuIbHBIIH B B a 0 a r a 0.1, a o
OTBET

Pa3znen 6. UnciioBbie 1 OyKBeHHbIE BbipakeHusi. CTeneHu U KOPHU.

1. VkaxuTe, Kak BEpHO 3aIMCHIBAETCS B BUJIEC CTEIICHU MPOU3BEICHUE:
24242402424 ¢24:

a) 2,4°

0)2,4+6

B)2,4°5

2. Kak Ha3bIBalOT BTOPYIO CTENEHb YHCTIA!

a) KyooM umcia

0) YKCIIOBOM €IMHULICH

B) KBaJpaToOM 4YuCiIa

3. Kak npaBHIIbHO anTaercs V4:

a) U3BJIEYEHUE KOpHs U3 4

0) KopeHb 4 cTerneHu

B) BO3BEJICHHE B 4 CTEIIEHb

4. TIpaBWJIBHO JIU TaHHOE BhICKa3bIBaHUE: Eciu B cTeneHb BO3BOUTCS P00k, TO B CTETIEHH BO3BOIUTCS
YHCIIUTENb:

a) HEBEPHO

0) BepHO

B) Ha3BaHO HE BCE CBOMCTBO

5. [IpaBusibHO JTH TIpEICTAaBIECHHOE BhICKa3bIBaHKe: Eciin yncia B CKOOKe MepeMHOXKAI0TCs, a cama
CKOOKa BO3BOJIMTCS B CTETIEHB, TO HE KK/l MHOXKUTEh BO3BOJIUTCS B CTETICHD:
a) BEPHO

0) HEBEpHO

B) 3aBHUCHUT OT yCIIOBHI 3a/1a4u

6. Heo6x0auMo NpaBUIIbHO BHIUMCIIUTE 3HAaUeHUe crenenu 17, ecm a = 20:

a)l

0) 20

B) 19
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7. Ecu ACIIATCA CTCIICHU C OAUHAKOBBIM OCHOBAHUCM, TO OCHOBAHHUEC OCTACTCA MPCIKHUM, a CTCIICHU
BBIYUTAIOTCS, TaK JIU 3TO:

a) HeT

0) 3aBUCHUT OT YCJIOBHI KOHKPETHOM 3aa4m

B) 11a

8. Heo6X0oamMo yrpoCcTUTh TIPEICTABICHHOE BRIpAXKECHHE: 6 103+ yeyeyey:

a) 6000y*

6) 60y”

B) 6000y”

9. VYkaxuTe, Kak BEPHO 3alKChIBACTCS HA MATEMATHUECKOM SI3bIKE: YUCIIO 12,5 YMHOXKUTH HAa Pa3HOCTh
KBajJipaToB 16 u 4,5:

a) 12,5 - (16° + 4,59

6) 12,5 - 16% —4,5°

B) 12,5 - (16 — 4,59

10. Kakum oOpa3oM MOKHO BEPHO 3amucaTh B Buje creneHu npousseacaue 0,8 « 0,8 « 0,8 « 0,8:
a)0,8+4

6)0,8*

B) 0,8°

Kirou k Tecty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHbli | a B a B 0 a |B a B 0
OTBET

Pazgen 7. Hauyaysa maTteMaTuueckoro anajau3a. UnTerpaJ u ero npuMeHeHue.

1. O6Gmwmit B Bcex nmepBooobOpasHbIx s f(X)=sinx?

a) F(x)=cosx+C

0) F(x)=-cosx+C

B) F(x)=tgx+C

r) F(x)=-tgx+C

2. Kak nHaswiBaetcs Qpynkiust y=F(X) mis pynkuun y=Ff(X) Ha npomexytke X, eciu st X €

X BBIMOJHAETCS paBeHCTBO: E .(X):f(x)?

a) TIPOU3BOIHAS

0) nepBooOpa3zHas

B) mpeen

3. Haiinure o6muii Bua nepBooOpasHbIX s QYHKITUH f (I) =5 .
a) X+C

6) 9%
g) 2+C
4. BuiGepire nepooSpasiyio as Gymxmun J &) =2 =%
2y F(®)=2x— 2x*
5 F@®)= —0,5x +2x+1
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p F@E)=2- x
 F@)= —0,5x*

5. UTo Ha3bIBaETCSI UHTETPUPOBAHUEM ?
a) orepalus HaxO0X/JICHUsI UHTerpasa

0) mpeoOpazoBaHNe BHIPAKCHHSI C MHTETPAIAMU

B) oIleparysi HaXOKJICHHsI IPOU3BOTHOM

T) IpeeN NpupameHus GYHKINHA K MPUPALMICHUIO €€ apryMeHTa

6. C nmomomurpio, Kakoi (hopMyIIbl, B OCHOBHOM, PEIIAIOTCS 33/1aHUS 110 HAXOXKICHUIO OMPEIeIIEHHOTO
uHTerpana’?

a) popmynsl Pumana

0) ucroab3ys GopMyJibl MpeoOpa3oBaHUs HHTErpajia
B) ¢popmynbl Hetorona - JleitOnuma

r) hopmynsl Komu

7. UeMy paBeH HeollpeaeIeHHbIH HHTerpai ot 17

a) const C

6)0

B) 1+C

r) X+C

8. durypa, orpannueHHas rpadUKoOM HEMPEepPBIBHOW HeoTpHuLaTenbHoN GyHkuuu f(X), rae x
NPUHAIISKHUT [a;b], mapaienTbHBIMU NPSMBIMU X=a B X=b U 0Tpe3koM ocu OX Ha3bIBaeTCA

a) KPUBOJIMHEWHAs Tparenus

0) nmpupalieHue mepBooOpa3HOM

B) NPSIMOJIMHENHHAs Tpanenus

T')Tparenus

9. BepHo 11 NpaBUiI0 HAX0XKICHUS IEPBOOOPA3HBIX:

Ecnu F ecth nepBooOpasnas 1 f, a k - mocrostunas, To pynkuus kF ects nepsooOpaznas amns kf.
a) BEPHO

0) HEBEpHO

10. BepHo 511 mpaBWII0 HAXOKIEHUS IEPBOOOPA3HBIX:

Ecmu F ects mepBooOpasznas ms f, a G nepBooOpaznas s g, To F+G ectb nepBoobpasnas ais f-g.
a) BEpHO

0) HEBEpHO

Kuarou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
MpaBuabheiii | 6 0 a 0 a B r a a 0
OTBET

Pa3nea 8. I'eomerpusi. KoopauHaThl M BEKTOPBI.

1. Uem oTnmuaeTcs BEKTOpHAs BETMYMHA OT CKaJISIPHOM?

a) BEKTOpHasl BeJINYMHA MOKET OBITh BbIpaXKeHa IPOOHBIM YHCIIOM, a CKaJspHas — HET

0) MOMHMO YMCIIOBOT'O 3HAYEHUS], BEKTOPHAs BEIMUMHA XapaKTEpPU3yeTCsl U HallpaBJIeHUEM
B) BEKTOpHas BeJIM4MHA 0003HavyaeTcs AByMsl OyKBaMH, a CKaJlipHasi — OJTHON
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I') HUYEM HE OTJIMYAeTCsA

2. JlaitTe onpeeieHUE BEKTOPY:

a) OTPE30K, I KOTOPOTO U3BECTHO, KaKasi U3 €ro FPaHUYHBIX TOYEK SBJISIETCS HadallbHOM, a KaKas
KOHEYHOM

0) HampaBJIEHHBIN OTPE30K C 005A3aTEILHON HEHYJICBOU TMHOM

B) JIF0O0# OTPE30K, M300paKEHHBIN HA KOOPAHMHATHOM IIJIOCKOCTH

T') psiMasi, COBIAJIA0IIAsI C OJHOM M KOOPAMHATHBIX OCEH

3. Kak npaBuibHO 0003Ha4aeTCst BEKTOP?

a) AByMs O0JIbIIMMH OYKBaMH, 0003HAYAIONIMMH HA4aI0 M KOHEI[ OTPe3Ka, CO CTPENIKOM HaJl HUMHU
0) OHOM MaJIeHbKOW OYKBOM CO CTPEITKOW HaJ| HEH

B) 00a BapuaHTa JOMYCTUMBI

r) 00a BapraHTa HEBEPHBI

4. Ecnu HavanpHas U KOHEYHasi TOYKa BEKTOpa COBIAAAIOT, TOT/A:

a) 3TO HE BEKTOP, @ TOUYKA Ha IJIOCKOCTU

0) 9TO HYJIEBOI BEKTOD

B) 3TO TOYKa Hayaja KOOpJAUHAT

T') 9TO SAMHUYHBIA BEKTOP

5. Uto Takoe MoaysIb BeKTOopa?

a) BeTMYMHA, OTIPEACIISIONIasl HalpaBlIeHHE BEKTOpa

0) JUIMHA BEKTOPA, BEIPAKEHHASI YUCIOBBIM 3HAUEHHUEM

B) 4€TBEPTh KOOPJAMHATHOM MJIOCKOCTH, B KOTOPOH PacIoyiOKeH BEKTOP

I') KBaIpaTHBIA KOPEHb U3 JUIMHBI BEKTOpa

6. JlaiiTe onpeneneHne KOJUIMHEAPHBIM BEKTOPaM:

a) BEKTOPBI, OTIIMYHBIC OT HYJISI M HAXOSIIMECS HA OJHOM MO0 MapayuieIbHBIX MPSIMbIX
0) BEKTOPBI, paCIIOIOKEHHBIE TIEPICHIUKYIISIPHO IPYT APYTY

B) BEKTOPBHI, PACIIOJIOKEHHBIE B OHOI YETBEPTH KOOPAMHATHON TNIOCKOCTH

T') BEKTOPBI, MOJYJIU KOTOPBIX PABHBI

7. Beibepute QuUrypsl, COCTOAIINE U3 ABYX Map KOJTMHEAPHBIX BEKTOPOB:

a) Bce n300pakeHHbIe (HPUTYPBI

0) pom0, KBaapar, mapauieJorpaMmm

B) Tpareuus, KBaapar, poMo

I') KBaJpaT, MapajiesorpamMm, Tpaneuus

8. JIBa KOJUTMHEAapHBIX BEKTOpa UMEIOT pa3Hoe HanpasieHue. Kak oHM Ha3bIBatoTCA?
a) COHAIpaBJICHHbIE

0) pa3HOHaIpaBJIeHHbIE

B) MPOTHBOTIOJIOKHO HAIPaBJICHHBIC

I') HEHapaBJI€HHbIE

9. CBOICTBO paBHBIX BEKTOPOB 3aKJIIOYACTCS B TOM, UTO:
a) OHU KOJUTMHEAPHBI

0) OHU COHANpaBJIECHBI

B) UX JIJTMHBI PaBHbI
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T') OHU 00JIaZIal0T BCEMH MEPEUNCICHHBIMHI CBOMCTBaMHU

10. IIpu yMHOKEHHH BEKTOPA HA YHUCIIO MOJIy4aeTCs. .. 3aKOHUUTE YTBEPKICHUE!

a) BEKTOP, KOJUIMHEAPHBIA UCXOJAHOMY

0) BEKTOp, paBHBIA UCXOTHOMY

B) BEKTOD, IPOTUBOIOJIOKHbIN HCXOAHOMY
T') MOJOKUTEIBLHOE YHUCIIO

Kiawu K Tecty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
IpaBuabHblii | 0O a B 0 0 a 0 B r a
OTBET

Pa3nen 9. I'eomerpusi. MHOTOrpaHHUKH.

1. B kakux equHUIaX u3MepsieTcsi 00beM MHOTOTpaHHUKa?
a) B METpax

0) B KyOMUECKUX MeTpax

B) B KBQ/IPAaTHBIX METpax

T) B IBYTPaHHbIX rpajaycax

2. [1nomaap MoIHOM MOBEPXHOCTHU MPU3MBI BEIYUCIISIETCS 10 (hopMyIe:
a) S = So6ok + 2 SOCH.

6) S6ok =Pocu*H

B) S = book + S SOCH

r) S6okx =2Pocu*H

3. Uto sIBJIIETCSI OCEBBIM CEUCHHEM KOHYca?

a) paBHOOEAPEHHBIN TPEYTOJILHUK

0) paBHOOE/IpEHHAs Tpamnenus

B) IPSIMOYTOJILHUK

T') IPSIMOYTOJIbHAS TPATICIIHs

4. Kakas ¢urypa noxydaercs pH BpallleHUH MPsIMOYTOJIbHOTO TPEYTOJIbHUKA
BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

a) KOHYC

0) ycedeHHBbI! KOHYC

B) IUpaMuJa

I') yceueHHas nmupamuja

5.0cHOBaHUS MPU3MBI BCE JIEKAT B TNTOCKOCTSX

a) B IPOTUBOIOJIOAKHBIX

0) B MaTeMaTHYECKUX

B) B IIapajuIeIbHBIX

T) B TIOOBIX

6.YkaxkuTe, Kakoe caMoe MaJleHbKOE YMCIIO pedep MOXKET COIePKAThCs B IpU3Me?

a)9
0)6
B) 3




r) 12

7. 3akoHYMTE MpeIo)KeHEe: MHOTOYyroJibHUKU B OCHOBAaHUW YCEUEHHOW MUPAMUJIBI. . .

a) paBHbBIC
0) mogoOHbIE
B) CXOXHE
T) JH00BIC

8. BrIpaxkeHue: «cymma mpex uzmepeHuli Keaopama pasna Keaopam OUudcoHanuy TPUHAIJIEHKUT TOMY

CBOWCTBY MapaJuIeIICIIUIIE]

a) NpsAIMOMY Hapajlielenuey

0) mapajuienenumney

B) NIPSIMOYT'OJILHOMY Iapajulesenumneny

I') TPEyrojabHOMY Hapajiesenunesry

9. lllecTh yriioB U HIECTh TPEYTOJIBHUKOB, 3TOT MHOIOI'PAHHUK —
a) yCeUEHHOM MUpaMuaou

0) IWEeCTHYTOJILHOW MTPU3MOI

B) Hapasuiesenure

T') MIECTUYTOJIbHAS TTHPaMHIA

10. Kakue paBHOCTOpOHHME (PUTYpBI BXOJST B TETPadAep:
a) NATUYTOJIbHUKU

0) TPEyroJIbHUKHU

B) LIECTUYTOJbHUKU

I') 4EeTBIPEXyTrOJbHUKI

Kiawu K Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 10
MpaBuibHelid | 6 a a a B a 0 B 0
0TBeT

Pa3nen 10. YucsoBble u OykBeHHbIe BbipakeHusi. KommiekcHblie yncia.

1. Yemy paBeH KBaapaT MHUMOU €TUHUIIBI?
a) -1

6)0

B) 1

r)4

2. Kak Ha3pIBaroTcs uncia Buaa X + yi?

a) IeJIbIMU

0) conpsiKEeHHBIMU

B) HEUTpaIbHBIMU

I') KOMIUJIEKCHBIMU

3. Kakoii 6ykBoit 00bIYHO 0003HAYAETCs] KOMIUIEKCHOE YHCII0?
a)z

0)d

B) k

r)u
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4. Kakoii 3HaK HY»KHO ITIOCTaBUTh MEX1y MHUMOMN €IMHULIEN U I€HCTBUTENBHON OTPULIATEIbHON

eAnHULEN?

a) >

0)=

B) <

r)~

5. Kakoe uncio He siBiasieTcss MHUMOW €UHULIEH?

a)4

0) 2i

B) 71

)i

6. Kak HaswiBatoTCs uncia a + bi u a - bi?

) B3aMHO COIPSDKCHHBIMU KOMILICKCHBIMU YHCIAMU
0) B3aMMHO 3apsHKCHHBIMU KOMILUICKCHBIMH YU CIIAMU
B) B3aUMHO HANPsHKEHHBIMU KOMIUIEKCHBIMH YHUCIIaMU
T') B3aMMHO MTOPAKEHHBIMU KOMILJIEKCHBIMU YU CIaAMH
7. Kakoli natuHckol OykBoii 0003Ha4YaeTcss MHUMas einHuLa?
a) l

0)a

B) 1

r)e

8. Yemy pasen i'?

a)0

0) 1

B) 16

r)-1

9. U3 kakux yacTeil COCTOUT J1t000e KOMITJIEKCHOE YUCIIO?
a) IeWCTBUTEIIBHOW U MHUMOM

0) HacrosIIeH 1 OOMaHYNBON

B) peasIbHOW U JIOKHOU

r) (hakTHUECKOH U YCIIOBHOM

10. Yro sBIsIeTCS BEMIECTBEHHOM YacThiO B BRIPAXKCHUH M + ni?
a) +

0)1

B) M

r)n

Kiarou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 10
IIpaBuabHbli | a r a 0 a a B 0 B
OTBeET

64



Pa3nea 11. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH M TeOPUH BeposiTHOCTelH. OCHOBHBIE
MOHATUA KOMOUHATOPUKH.

1.KombunaTopuka — 3710:

a) pazzien MaTeMaTUKu

0) pazmen pu3uKu

B) pa3ien XUMHH

2. CoennHeHHS, KaXKI0€ U3 KOTOPBIX COJEPKHUT M AIIEMEHTOB, B3STHIX U3 JAHHBIX N; OJJHO COCTUHEHUE
OTJIMYAETCS OT APYTOro Mo KpaiHeil Mepe OJJHUM 2JIEMEHTOM WJIH MOPSIIKOM UX CJeI0BaHus,
HA3bIBAIOTCS:

a) Coueranus

0) [lepecTtanoBKH

B) Pasmemenus

3. CoenuHeHus1, U3 KOTOPBIX KaXKI0E COAEPIKUT BCE JAHHBIE N OJTHO COCTUHEHNUE OTIIMYAETCS OT IPYroro
TOJIBKO MOPSIKOM PACIIONOKEHHS SIIEMEHTOB, Ha3bIBAIOTCS:

a) Pazmerenus

0) [lepecranoBKH

B) Coueranus

4. CoeqnHeHHMsI, KaKJ0€ U3 KOTOPBIX COJIEPKUT M AJIEMEHTOB, B3ATHIX U3 JAHHBIX N; OJJHO COEIMHEHHUE OT
JPYroro OTJINYaeTcs Mo KpaiHel Mepe OJJHUM 2JIEMEHTOM, Ha3bIBAIOTCS:

a) [lepecranoBKHM

0) PazmernicHus

B) Coueranus

5. CKOIbKUMHU cIIOCOOaMM MOKHO Pa3MECTUTDH Ha MOJIKE 5 KHUT:

a) 12

6) 120

B) 210

6. KomOunaropuka oTBe4aeT Ha BOIPOC:

a) CKOJIbKO pa3IMYHbIX KOMOMHAIIMI MOKHO COCTaBUTh U3 3JIEMEHTOB JaHHOTO MHOXKECTBA +
0) KaKOBa YacTOTa MacCOBBIX CIIyYalHbIX SIBJICHUN

B) C KaKO# BEpOSTHOCTBIO MPOU30MIET HEKOTOPOE CiIy4aiiHoe coObITHE

7. BeiOepuTe 13 MpeiokKeHHBIX MHOKECTB MHOKECTBO HATYPaJIbHBIX YHCEI:

a) Q

6) N

B) G

8.CKoIbKMMH cIOcO0aMH MOXKHO PacCTaBUTh 4 pa3IMyHble KHUTH Ha KHIDKHOM IOJIKE:

a) 36

0) 20

B) 24

9. B xop3une siexat rpudsbl, cpeau KoTopsix 10% 6ensix u 40% peokux. KakoBa BEpOSITHOCTH TOTO, YTO
BbIOpaHHBIN Tpul OebIil WIIH PHIKHI:

a) 0.1

6) 0.50

B) 0.5

10. TepmuH «xoOMOMHATOPUKa» OBbLT BBEEH B MaTEMaTUYECKHI 00OMXO/:

a) JleliOHuIIEM
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6) KommoropoBbsim
B) ['apnHepom

Kiarou k Tecty

Ne ponmpoca 1 2 3 4 5 6 7 8 9 10
IpaBuIbHBIIH a B 0 B 0 a 0 B B a
OTBeT

Pazgen 12. JjeMeHTbl KOMOMHATOPUKH, CTATUCTHUKHA U TEOPUH BeposiTHOCTEl. OCHOBHbBIE
NOHSITUSI TEOPUH BEPOSITHOCTEIH.

1. Vka3aTbh BepHOE OIpeIesiCHHE.

CyMMoii 1BYX COOBITHIA HAa3bIBACTCS:

a ) HoBoe coObITHE, COCTOSIIEE B TOM, YTO IPOUCXOIAT 00a COOBITHS OJJHOBPEMEHHO

6 ) HoBoe coObITHe, cocTosIIee B TOM, YTO MPOUCXOAUT WM IIEPBOE, UM BTOPOE, UK 00a BMECTE
B ) HoBoe cobOrbiTHe, cocTosIIee B TOM, YTO MPOUCXOAUT OJTHO HO HE MMPOUCXOIUT JIPYroe

2. Yka3aTb BepHOE OIpe/IeIICHHUE.

[IpousBeneHreM ABYX COOBITUI HA3bIBACTCS:

a ) HoBoe coObITHE, COCTOSIIIEE B TOM, YTO IIPOUCXOIAT 002 COOBITHS OJJHOBPEMEHHO

6 ) HoBoe co0OpITHE, cocTOsIIIEEe B TOM, YTO MIPOUCXOIUT UIIH IIEPBOE, I BTOPOE, WIIN 002 BMECTE
B ) HoBoe coOriTHE, COCTOsIIIEE B TOM, YTO MIPOUCXOIUT OJTHO HO HE IPOUCXOIUT JIPYroe

3. Yka3aThb BepHOE OIpe/IeIICHHE.

BeposiTHOCTBIO COOBITHS Ha3bIBACTCS:

a ) MpOoM3BEICHNE YHCIIa UCXO0/I0B, OJaronpusTCTBYIOIINUX MOSBICHUIO COOBITHS HA 00IIee YHCIIO
HCXOJIOB

0 ) cyMMa 4rciia HCXO0/0B, OJaronpHUsITCTBYIONINX MOSBICHUIO COOBITUS U OOIIEro YKciia HCXOA0B
B ) OTHOIIIEHUE YHCJIA UCXO/I0B, OJIaronpHUsATCTBYIONIUX IMOSBICHUIO COOBITHS K OOIIIEMY YUCITY UCXO0JI0B
4. Yxazatb BEpHOE yTBEpKJIeHHE. BeposSsTHOCTh HEBO3ZMOXKHOTO COOBITHS:

a ) OoJIbIlIe HYJISI U MEHBIIIE €TUHULIBI

0 ) paBHa HYJIIO

B ) paBHa €IMHHULIE

5. Yka3atb BepHOE yTBEpKACHHE. BepOATHOCTH TOCTOBEPHOTO COOBITHS:

a ) OoJIbIIIe HYJISL U MEHBIIIE €AMHUIIBI

0 ) paBHa HYJIIO

B ) paBHa €IMHULIC

6. Yka3aTh BepHOE CBOMCTBO. BeposTHOCTH Cily4aifHOrO COOBITHS:

a ) OoJIbIIe HYJISI U MEHBIIIE €TUHULIBI

0 ) paBHa HYJIIO

B ) paBHa €IMHULIE

7. Yka3arh npaBUIbHOE YTBEPXKICHHUE!

a ) BeposTHOCTh CyMMBI COOBITHII paBHA CyMM€ BEPOSITHOCTEH STUX COOBITHIA

0 ) BeposTHOCTh CyMMBI HE3aBHCUMBIX COOBITHI paBHA CyMME BEPOATHOCTEH STUX COOBITHIA

B ) BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHI paBHA CyMME BEPOSTHOCTEH ITHX COOBITUIN

8. Ykazarp npaBuIbHOE YTBEPKJICHHUE:

a ) BepositHOCTh mpoun3BeieHNs COOBITUH paBHA IPOU3BEACHUIO BEPOSITHOCTEHN 3TUX COOBITHIT
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0 ) BeposTHOCTh MPOU3BEACHUS HE3aBUCUMBIX COOBITHI paBHA IIPON3BEICHUIO BEPOSITHOCTEH ITUX
COOBITHIA

B ) BeposiTHOCTD Mpou3BeieHNs HECOBMECTHBIX COOBITHI paBHA MPOU3BEICHUIO BEPOSATHOCTEH ITHX
COOBITHIA

9. Vkazarp BepHoe onpeneneHue. CoobITHE ITO:

a ) DieMeHTapHbIA UCXO]T

0 ) IIpocTpaHCTBO 3JIEMEHTAPHBIX UCXO/I0B

B ) [IoJMHOKECTBO MHOKECTBA AIIEMEHTAPHBIX HCXOJI0B

10. Yka3ath npaBuwiIbHBINA 0TBET. Kakue coOBITHSI HA3BIBAIOTCS TUIIOTE3aMH?.

a ) MmoObIe TIOTTAPHO HECOBMECTHBIE COOBITHS

0 ) monmapHO HECOBMECTHBIE COOBITHS, O0BEAMHEHNE KOTOPBIX 00pa3yeT TOCTOBEPHOE COOBITHE

B ) MPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHI

Kiawu K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
[paBuibHelid | 6 a B 0 B a B 0 B 0
OTBET

Pa3znen 13. YpaBHeHHs U HepaBeHCTBA.

1.Yemy paBen X B ypaHeHun 3% 3 = 27?

a) 2

0)1

B) 0

r)4

2. Kakoro MeToia peieHus moka3aTelIbHbIX ypaBHEHUN He ObiBaeT?
a) rpaduveckoro Meroaa

0) MeTo/1a 3aMEeHbI IEPEMEHHBIX

B) METO/1a MOMCKa 00JIaCTH 3HAYECHUH

I') IPUHIIMIIA PAaBEHCTBA MOKa3aTesnei

3. Eciit 00e yacTi HepaBeHCTBA YMHOKHTD WIIM Pa3IeNITh Ha OJTHO U TO XK€ MOJIOKUTEIEHOE YHCII0, TO
... HEpaBEHCTBA HE U3MEHUTCS:

a) 3HaK

0) neBas 4yacTh

B) MpaBasi 4acTh

4. OTHoOIlIEHUE, CBSI3bIBAIOIICE IBA YHCIIA UM MHBIX MAaTEMaTHYECKHX 00BEKTa C IOMOIIBIO OJHOTO U3
MIEPEYHCICHHBIX HIDKE 3HAKOB:

a) paBEHCTBO

0) HEpaBEHCTBO

B) pallMOHAJILHOCTb

5. Pemmure nBoitHOE HEpaBeHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-1,5<x<15

6. Haiinure pemenue ypaBHenus 2x + 3y = 2:

a) (5; -4)



6) (-5; 4)

B) (-5; -4)

7. BeiOepuTe THHEHHOE ypaBHEHHE C IBYMS IEPEMEHHBIMH:
a)xy +6=26

0)3x—y=18

B) (x +4) (y—3) =5

8. CucreMa ypaBHEHUH, KQK/I0€ YPaBHEHUE B KOTOPOU SIBIISIETCS JIMHEHHBIM — alNTreOpandecKuM

YPAaBHEHUEM IIEPBOH CTEIICHHU:

a) cucTemMa KpUBOJIMHENHBIX YpaBHEHUN
0) cucreMa JTUHEHHBIX YpaBHEHU

B) CUCTEMa JIMHEHHO-IIPOCTBIX YPABHEHUI

9. Cucrema, y KOTOPOW YHCIIO HEU3BECTHBIX OOJIBIIE YUCIIA YPAaBHEHUMN SBIISETCS:

a) HEOIpeACIICHHON
0) HepoompeaenEHHOM
B) mepeonpeaenéHHOMN

10. Beipa3uTe nepeMeHHYIO X 4yepe3 IepEMEHHYIO Y 3 YpaBHEHUs -0y + 3x = 24:

a)x=2y+38
0)x=-4—2y
B) X =8 — 3y

Kirou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 9 10
IIpaBUIbHBIH a B a 0 B 0 0 0 0 a
OTBET

Pa3znen 14. YucioBbie 1 OyKBeHHbIE BbIpaxkeHHsl. MHOro4/1eHbl.

1. PackpoiiTe CKOOKH U NPUBEAUTE MOI00HBIE craraemble: 3X — (X+3):
a) 2x-3

0) 2x+3

B) 4x+3

2. MHOTOUJIeH X + Y SBISETCS:

a) TPEeXWIEHOM

0) IBy4JI€HOM

B) KBaJIpaTHBIM

3. MHorouJsieH X +y + z siBisercs:

a) TPEXWICHOM

0) IByWICHOM

B) KyOUUYECKUM

4. K MHOrO4JIEeHY ... IpUOAaBUTH IPYrOif MHOTOUJICH:
a) HeJb34

0) MOKHO

B) 3aBUCHT OT YCJIOBUS 33/1a4H

5. VI3 MHOTOUJIEHA ... BBIYECTh APYTOM MHOTOUJICH:
a) HeJb3s
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0) MOKHO

B) 3aBUCHT OT yCJIOBHS 33/1a4H

6. MHOTO4YICH MOKHO TIPEJICTABUTH B BHJIC:
a) MPOU3BEICHNUS MHOTOWICHOB

0) CyMMbI MHOTOYJICHOB

B) YaCTHOT'O MHOTO4JICHOB

7. CymMa OJJTHOUJIEHOB:

a) MHOTOYJICH

0) pa3HOCTh MHOTOYJICHOB

B) 3aBUCHUT OT 33Jla4u

8. MHorousieH MO>XHO TIPEJCTaBUTh B BUJIE:
a) MPOU3BEACHUS MHOTOUJICHOB

0) 4aCTHOTO MHOT'OUYJICHOB

B) Pa3HOCTH MHOTI'OUYJICHOB

9. Eciii MHOTOYJICH COCTOUT U3 TPEX YICHOB, TO TAKOH MHOTOYJICH HA3bIBAIOT:
a) TPEXWICHOM

0) IByWICHOM

B) KyOUUYECKUM

10. SIBnsieTcs M YMCIOBOE BhIpakeHUE 5 — 4 + 9 MHOTOUJICHOM:
a) na

0) HeT

Kiawu K Tecty

Ne ponpoca 1 2 3 4 5 6 7 8 9 10
[paBuibHblid | a 0 a 0 0 0 a B a a
OTBET

KonTtposampyembie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kputepun onenkmn:

«5» — ot 86% 1o 100% npaBUIBHBIX OTBETOB.
«4» — o1 76% 10 85% mpaBUIBHBIX OTBETOB.
«3» — 0T 61% 1o 75% mpaBUIBLHBIX OTBETOB.
«2» —meHee 61% mpaBUIIBHBIX OTBETOB.
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Taouauna 3 - ®opma uHPOPMANMOHHON KAPTHI 0AHKA TECTOBBIX 3alaHU

HaumenoBanue Bcero KouauuvectBo popm T3 KonTpoaupyembie
pasaeioB T3 OtkpsITO | 3aKpBITOTO Ha KOMITETEHIIU U
Ynopsinouenue
o TUNA THIIA COOTBETCTBUE

Pasnen 1. Yucnossie u 10 2 8 - - OK 01, OK 02, OK 03, OK 04,

OyKBEHHBIE BHIPKEHUSI. OK 05,0K 06, OK 07

PazBuTHe noHsATHS 0 YHCIe

Pasnen 2. Oynkuuu 10 - - - - OK 01, OK 02, OK 03, OK 04,
OK 05,0K 06, OK 07

Pasnen 3. Tpuronomerpus 10 - - 1 - OK 01, OK 02, OK 03, OK 04,
OK 05,0K 06, OK 07

Paznen 4. Hauana 10 - 9 1 - OK 01, OK 02, OK 03, OK 04,

MaTEeMaTHYCCKOr0 aHaIM3a. OK 05,0K 06, OK 07

[IponsBogHas QyHKINK

Paznen 5. T'eomeTpusi. 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

[IpsiMbIe U TUIOCKOCTH B OK 05,0K 06, OK 07

MIPOCTPAHCTBE

Paznen 6. Uncinossle u 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

OyKBEHHBIC BBIPKCHHUS. OK 05,0K 06, OK 07

CreneHy ¥ KOpHU

Pasgen 7. Hauana 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

MaTeMaTUYECKOI0 aHaJIM3a. OK 05,0K 06, OK 07

MNurerpain u ero

MIPUMEHEHHUE

Paznen 8. I'eomeTpusi. 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

Koopaunatel 1 BEKTOpbI OK 05,0K 06, OK 07

Pasznen 9. T'eomerpust. 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

MHOTrOrpaHHUKH OK 05,0K 06, OK 07

Pazznen 10. Yucnosie u 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

OyKBEHHBIC BBIPAKCHUSI. OK 05,0K 06, OK 07

KowmriekcHbie uncina

Paznen 11. Dnementst 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

KOMOWHATOPHKH,
CTaTUCTHKH U TEOPHH

OK 05,0K 06, OK 07
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BeposiTHOCTeH. OCHOBHBIC
MOHSATHS KOMOWHATOPUKH.

Pasnmen 12. DnemeHThI 10 10 OK 01, OK 02, OK 03, OK 04,
KOMOMHATOPHKH, OK 05,0K 06, OK 07
CTaTHCTUKU U TEOPUHU

BeposiTHOCTeH. OCHOBHBIC

TIOHATHSI TEOPHU

BEPOSATHOCTEM

Pazmen 13. YpasHenus u 10 10 OK 01, OK 02, OK 03, OK 04,
HEPABCHCTBA OK 05,0K 06, OK 07
Pasznen 14. Yucnossle 1 10 10 OK 01, OK 02, OK 03, OK 04,

OyKBEHHBIE BHIPKEHUSI.
MuorouiieHs!

OK 05,0K 06, OK 07
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4.5 IlpakTuyeckue padoThl

IIpakTnyeckoe 3ansaTue Nel

Yucia 1 BBIYUCICHUSA

Heab: ymers omnepupoBaTh MNOHATHUSMU: HATYpaJIbHOE YHCIO, I€JI0€ YHUCIO, OCTAaTOK IO MOAYJIO,
paloHaIbHOE YHCIIO, HppalOHATIbHOE YHCIIO, MHOXECTBA HATYPaJbHBIX, LENbIX, pPalMOHAJIbHBIX,
JCHUCTBUTENHHBIX YUCEI; YMEHUE HCIIOJIb30BATh MPU3HAKYU JISTUMOCTH, HAMMECHBIINN OOIIMA ICTUTENh
HauMeHblIee olliee kpaTHoe, aaroput™ EBkinuaa
3ananmue.
1.Haiinmure abCOMOTHYIO MOTPEIIHOCTh OKPYIJICHUS Yrcia 3,7 10 OamKaiIiero mejioro 4ucia.
xy+y? 3x

—— Haiiaure ero 3HaueHue npu X=18, y=7,5
15x x+y

2. YIpocTUTE BhIpaXKEHUE

KoHTpoJsibHbIE BONPOCHI /115l 3AIUThHI:
Kakwue 3HaeTe cBOiCTBa OTHOIICHHS JETMMOCTU Ha MHOYKECTBE HATYpaIbHBIX YMCeN?
Uro Takoe nmpoctoe uncio?
Cdopmynupyiite TeOpeMy O JAEJIEHHU C OCTATKOM.
Uro Takoe B3aMMHO MPOCThIE uncria?
Paznoxxure Ha pocTbie MHOMKUTEH Yrcio 630.

IpakTuyeckoe 3anaTue Ne2
JIuHeliHbIe ypaBHEeHHS U HEPABEHCTBA
Heab: yMeHHUE pemiaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO PA3JIMYHBIX TPUEMOB; PEIIAThH
yYpaBHEHUs, HEPABEHCTBA U CUCTEMbI C NapaMEeTPOM; IPUMEHSITh YPAaBHEHUSI, HEPABEHCTBA, UX CHUCTEMBbI
JUTSL PEIIeHUsT MaTeMAaTHYECKUX 3a/1a4 M 3a/1a4 U3 PA3IMYHBIX 00JIacTel HAYKH U PEATbHOM KU3HU;
3ananmue.
1.Pemmure Hepasenctsa a) 1-5x > —6x +8; 6)x2 —2x —8<0

6 1 )
2. Pemmrte ypaBHEeHHE a) x — -= -1 6) S 6=0
2 _
3. Pemute cucremy HepaBeHCTB{ x°—25>0
6 —3x >—18

KoHTpoJibHBbIe BONIPOCHI IS 321U THI:
1.Kakue ypaBHEHUS Ha3bIBAKOTCS JTUHEWHBIMMU.
2.ChopmynupyiTe anTOpUTM pEIICHUs TUHEHHBIX HEPABEHCTB.
3. Uto Takoe OTpe30K, HHTEPBAJ U MOJIYUHTEPBaAI?
4. ChopmynupyiTe anrOpuT™ pEIIeHUs KBaIPaTHBIX YPaBHEHU.
5.Yto Takoe OJ13?

IIpakTuyeckoe 3ansaTue Ne3
DyHKUMH.
Heab: ymeHnue cBOOOAHO ONMEPUPOBATH MOHATUSIMHM: YETHOCTb (DYHKLIMH, NMEPUOAUYHOCTHh (PYHKIIMH,
OrpPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (DYHKIIMH, HauOoJIblIee U HaUMEHbIIIee
3HaYeHUs! QYHKIMH Ha IPOMEXKYTKE;
3aganme.

N9 x?
= /16 — x? 5) y_(x—3)(x—1)_

1.Haiinute o6nacts onpeseneHus GpyHKIuu: a)

2 5 3
2 ViccnenyiiTe HAa 4ETHOCTh M HeUeTHOCTh GyHKum: a) Y — X _1; 6) Y= 2X7 + X
2
3. Ipu xaxux X dysxmus Y =X~ 6x—7 BO3pacTaer?
X+1 x<-1
M0=1¢ 1 o1
4. Jlana QyHKUIUSA X* =L X2 =L giancmre | (O), f(2) , f(=1) , f (_2); nocTpoiite rpaguk

JTaHHOM (QyHKIIHH.

72



unhwDE

—_— 2 —
5.IToctpoiire rpadgux GyHKIMU y= ‘X ox+ 5‘ .

KoHTpoabHbIe BONPOCHI A5 3aIIUTHI:
ChopmynupyiiTe onpeaencHrue YucIoBON GyHKIIUN OJHON MTEPEMEHHOM.
Yro takoe rpaduk GyHKIUN OJHON IepeMEHHON?
[TpuBenuTe npumep rpaduuecKoro 3a1aHus GYHKIIH.
Kak o rpaduky ¢pynxum naiitu o6nacts ee 3Hauenus? [lpuBenure npumep.
[TpuBenuTe mpuMep CIOBECHO 3aaHHON (QYHKIIHH.

IIpakTuyeckoe 3ansaTue Ne4

YncsioBasi OKPYKHOCTb.
Heab: dopmupoBath yMeHHE HaXOIUTh Ha YHCIOBOM OKPYKHOCTH TOUYKY, COOTBETCTBYIOUIYIO TAaHHOMY

YHCITY.

3ananue.

1.Beruuciute 1)sin (nTn); 2) sin (—%n); 3) cos (— 5?”), 4) sin (_Tsn)

2. lano: sina = —%r):[e t<a< %ﬂ Haiinute COSC | tga, Clgx 5

KoHTposbHbIe BONIPOCHI 115 3aIUTHI:
1.0npenenenue cuHyca 4YUCIOBOTO apryMeHTa.
2.0mnpeneneHre KOCHHyca YMCIOBOTO apryMeHTa.
3.0OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
4.PanuanHas mMepa yria.
5.0tMeThTe 16 TOUEK HA YUCIOBOU OKPYKHOCTH.
IIpakTHyeckoe 3aHsATHE NeS
DyHKUMH.
Hean: ¢dopMupoBaTh yMEHHE CTPOUTh TpadUKd TPUTOHOMETPHUYECKHX  HM3YYCHHBIX (DYHKIHIA,
BBINOJIHATH NPeo0pazoBaHusl rpauKoB.
3aganme.
1.IToctpouts rpaduk GyHKImH Y= SiNn X.
f(x) =3cos2x

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
1.[lepeunciure OCHOBHBIE CBOMCTBA ()YHKIIMH Y=COSX.
2.Ilepeuncnute OCHOBHBIE CBOICTBA QyHKIIMH Y=SINX.
3.YTo Takoe TOpU30HTAIBHBIE U BEPTUKAIHHBIC aCUMITTOTHI?
IIpakTnueckoe 3anarue Ne7
Tema. Tpuronomerpuyeckue ypaBHEHUsI U HEPABEHCTBA.
Leas: popMupoBaTh yMEHHE pelIaTh TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA.
3aganue.

2.IToctpouts rpadux GyHKIMN

1. Pemure ypaBHeHue: a) 2C0S X +\/§:0, 0) sin 2x =— ?

J3

2. Pemnte HepaBeHcTBa SiNX > 2

3. Pemrure ypaBHeHue: 200s” x+3cosx+1=0,
4. Pemmute HepaBeHCTBO sinx + sinx + 1 < 0.

KOHTpOJIbHBIE BONPOCHI ISl 3AIATHI:
1.3anummTe GOpMyIIBI AJIs PEIEHNs TPUTOHOMETPHYECKOTO YPABHEHUS SiN X=a.
2. 3anumuTe GOPMYJIBI IS PEIEHHS] TPUTOHOMETPHYECKOTO ypaBHEHHs COS X=a.
3. Banummte GOPMYIIbI IS PEILIEHHs] TPUTOHOMETPUYECKOTO ypaBHeHus tg X=a.
4. 3anmmuTe GOPMYJIIBI AJIs PEIIEHUs TPUTOHOMETPHIECKOTO ypaBHEHHS Ctg X=a.
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IIpakTuyeckoe 3ansaTue Ne§
Tpuronomerpuyeckue PyHKIUH.
Heab: ¢opMmupoBaTh yMEHHMsS HPUMEHSATb  TPUTOHOMETpUYECKHE (GOpPMYNbl Uil IpeoOpa3oBaHUs
BBIPAKCHUM.
3ananue.

1.Boruuciute cos (105°)
36 c0s 102°+sin102° \34sin100°

5in204° 7 sin260°
KoHTpoJIbHBIE BONPOCHI /I 3aLUThI:

1.3anumute GopMyIbl ABOWHOTO apryMeHTa.
2. 3anumute GopMysIbl CyMMa CHHYCOB U Pa3HOCTh CUHYCOB.
3. 3amumuTe GopmMysIbl CyMMa KOCUHYCOB U Pa3HOCTh KOCHHYCOB.

2. Beruuciaure a)

IpakTuyeckoe 3anaTHe Ne9
IIpousBoaHasi QyHKIUM.
Heab: popmupoBaTh yMEHUE BBEIUUCIATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3HIIMH
byHKIMHA
3ananmue.
Haiigure npous3BoaHyI0 PyHKIIMH
1)y = 4x5 — 10x?% + 6x + 2

2)y =sinx

2x+1
Ay =—7
4y = (x3—4x?)(x? - 7)
6)y=2x—1
7Ny=x3—6x*>+9x—11
8)y=x""

2

11)y:—6

X

15) y = 4cosx - x°
KoHTpoJsibHbIE BONIPOCHI A5l 3AIIUTHI:

Uto Ha3bIBalOT MPEAEIOM YUCIOBOM MOCIEI0BATENbHOCTH?
Chopmynupyiite onpeenenrue Ipou3BOIHOM.
3anumute GopMyITy TPOU3BOTHON MPOU3BEACHHUS.
3anumute GopMyny MPOU3BOIHON YACTHOTO.
3anummuTe GopMyITy TPOU3BOIHOM CIIOKHOU (DYHKITHH.

agrwNE

IIpakTuyeckoe 3anaTue Nel(
IIpuMeneHnne Npou3BOAHOM (PYHKIMH.
Heanb: ymers onepupoBaTh MOHATHSAMHU: Ie€pBas U BTOpas MPOU3BOJHAs (PYHKIIMH, T€OMETPUUECKUN U
¢u3nyeckuit CMbICI MPOU3BOIHON (POPMUPOBATH YMEHHE PUMEHSTH MPOU3BOIHYIO IIPH PEIIEHUH 3a7a4
Ha JIBI)KEHUE.
3aganue.

1.CocTaBuTh YpaBHEHHeE KacaTelbHOI K apabone Y = X° —4X + 3, eclin kacaTenbHas 06pa3yeT ¢ 0ChI0
Ox yron 45°.

2. MarepuanbHas TOUKa JABHKeTCs 1o 3akoHy S(t) = 6t° —t?(m). HaiimuTe cKOpocTh M yCKOpEHHE B
momeHT Bpemenu t, =10(c).

3. UccnenoBath ¢ TIOMoOmIbI0 TpousBoaHoH dynkimio f(X)= 2x3-3x2-4

KoHTpoJsbHbIe BONIPOCHI AJI51 3AIIUTHI:
1.Yro xapakTepusyeT CKOpOCTb U3MEHEHHSI (PYHKIIUK OTHOCUTENLHO U3MEHEHUsI apryMeHTa?
2.Kak BbIYMCINTD YroBOK K03 (PUIIMEHT KacaTeIbHON K KPUBOI B TaHHOM Touke?
3.KaxoB reomerpuueckuii cMbici mpou3BogHoNH? Kak reoMeTpuiecku onpeaeuTh 3HaYeHHue
IIPOU3BOJIHON B TOUKe?
4.B 4eMm 3aKJII049aeTcss MEXaHMYECKUI CMBICT TTPOU3BOIHOM?
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5.Kak HaliTH MTHOBEHHYIO CKOPOCTh MPSMOJIMHENHOTO HEPABHOMEPHOTO JBUKECHUS?
6.[IpuBeanTe MPUMEPHI UCIIOIL30BAHUS TPOU3BOTHON TIPH ONPEICICHUN CKOPOCTH Pa3TUIHBIX
MIPOLIECCOB.
IIpakTyeckoe 3ansaTue Nell
IIpumeHeHne aKCHOM CTepeOMeTPUH.

Heasb: ; ymerne GopMynHpoBaTh OMPEICICHHS, aKCUOMBI U TEOPEMBI, IPUMEHSThH X, TPOBOJIUTH
J0Ka3aTeNIbHbBIE PACCYXKIACHHS B XO/I€ PEIlIeHUs 3ajau.
3ananmue.
1. [TnocKOCTh 0L MPOXOIUT Yepes cepearHbl 00KOBbIX cTOpoH AB n CD tpanenuu ABCD — touku M u N.
a) Hokaxwure, uto AD|| a
0) Haiinute BC, ecmu AD =10 cm, MN = 8 cm.
2. Ilpsimast MA npoxoaut uepe3 BepmnHy kBagpata ABCD u He JIe)KHT B INIOCKOCTH KBaIpara.
a) Jlokaxxure, uto MA n BC — cKpenuBaroIuecs npsmbie.
6) Haiigute yron mexuay npsimeiMu MA u BC, eciu yron MAD pasen 45°
3. Touka M ue nexut B mockoctu tpamneiuun ABCD (AD||BC).
a) Jloxaxxure, uto TpeyroyibHUKU MAD u MBC umMeroT napasiesbHble CpeIHUE JIMHUN
0) Haiinure nymuHbI 3THX cpeanux quHui, eciau AD - BC = 5:3, a cpenHsst TMHUS Tpanenuy paBHa 16 cM.

KoHTpoJsibHbIe BONPOCHI /1151 3AIUThHI:
1.YTo Takoe crepeomeTpusi?
2.Yto Takoe akcuoma?
3.ChopmynupyiTe aKCHOMBI CTEPEOMETPHH.
4.Chopmynupyiite cieacTBue 1 u3 akcuom.
5.ChopmynupyiTe crieacTBHE 2 U3 aKCHOM.

IpakTuyeckoe 3anaTue Nel2

I[MapanieJbHOCTh NPSIMBIX M IJIOCKOCTEH.
Hean: dopMmynupoBaTh yMEHHE OMpENEICHUS, aKCUOMbI U TEOPEMbI, MapaJICIbHOCTU TPSIMBIX U
IJIOCKOCTEHN U MPUMEHSTh UX, IPOBOJIUTH JOKA3aTeJIbHbIEC PACCYXKACHUS B X0/I€ PEIICHUS 3a/1a4.
3aganue.
1. TIpsimbie a u b nexxaT B mapayuiebHbIX IUIOCKOCTSX o U 3. MOTYT JId 3TH MPSIMbIE ObITh:
a) MmapasuIeIbHBIMU;
0) CKpeIrBaOIUMUCS?
CrenaiiTe pUCYHOK ISl KaXJ0T0 BO3MOXKHOTO CITydas.

2. Yepes Touky O, NexKallyr0 MEXAy MapaulelIbHBIMU TIOCKOCTSAMHE 0. M B, TpoBeeHbl npsimbie | u m.
[Mpsimast | mepecekaet mockoctu o u B B Toukax A; 1 A2 COOTBETCTBEHHO, MpsiMasi M — B Toukax By u Ba.
Haiigute nuny otpeska A28, ecnu A1B1 =12 cm, B1O : OB, = 3 : 4.

KoHTposbHbIe BONPOCHI 115 3AIIUTHI:
1. JlaiiTe onpeneneHre napauieabHbIX MIPSIMbIX B IPOCTPAHCTBE.
2.Copmynupyiite TeOpeMy O MapajuIeTbHBIX MPSIMBIX.
3.Copmynupyiite 1 TOKaKUTE JEMMY O MEPECEUCHUN TUIOCKOCTH MapalIeIbHBIMU MPSIMBIMH.
4.ChopmynupyiiTe TEOpEMY O TPEX MapauIeIbHBIX IPSIMBbIX.
5.B3anmMHoe pacnonoxeHue NpsMoil U INIOCKOCTH B MTPOCTPAHCTBE.

IIpakTnyeckoe 3ansaTue Nel3
Yroa Mexay npsiMbIMH.

Heab: ¢dopMupoBanue TOHATHS Yria MEXKIY CKPEUIUBAIONIUMUCS TMPSIMBIMA M 3aKperuieHue
MTOJTYYEHHBIX 3HAHUH TPU PEIICHUH 3a/1a4.
3ananmne.
1.ABCD — Ttpamenusi; « - miockocts;. @ MN(ABCD) no mpsmoit AD, T1.e. ADc . Touka M —
cepenuHa AB, Touka N — cepenmunaa CD. Jlokazats, uto MN | « . Haiitu AD , ecmu BC =4 cm, MN = 6
CM.
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2. Tpeyroasuuk ABC , CD — npsimas, CD ¢ (ABC). Touka E — cepenuna AB, Touka F — cepenuna BC.
Hoxkazats, uto CD n EF — ckpemuBaronuecs npsamble 1 HaiTu yron mexay npsameivu CD u EF, ecin £
DCA = 60°.

3. ABCD - pom6, Touka Mg (ABCD), MC — npsimast, MC N (ABCD) = C. ~ MBC = 70°,

2 BMC = 65°. Haiiti yron mMesxmy npsivbivu MC i AD.

KoHTpoJsbHbIe BONIPOCHI AJ151 3AIIUTHI:
1./IBe npsiMble Ha3BIBAIOTCS CKPELIUBAIOLIUMHUCS, €CIIH. . ...
2.ChopmynupyiiTe NpU3HAK CKPEIIUBAIOIIUXCS MPSIMBIX.
3.ChopmynupyiTe TEOpEMY O CKPEIIMBAIOIIUXCS TIPSIMBIX.
4.ChopmynupyiiTe MOHATHE COHOMPABICHHBIX JIyUeil U YIIIOB C COHONPABICHHBIMUA CTOPOHAMH.
5.Chopmynupyiite TeopeMy 00 yriiax ¢ COHOIIPABICHHBIMU CTOPOHAMH.
6./laiiTe onpeneseHne yria Mexay CKpelBaIOLMMUCS IPSIMbIMHU.

IIpakTnueckoe 3ansaTue Nel4
Terpasap. [lapanaenenunen.

Iean: hopmMupoBaTh HABBIKK M300pakeHMs TETpa’/pa, Napajuiesienunea U UX 3JIEMEHTOB Ha IUIOCKOCTU U
“yTeHHe” MpeaIaraeMbIx H300paxeHuil, rpauuecKkoi rpaMOTHOCTH.

1. M3o6pasute terpadap DABC u mocTpoiiTe ero cedeHue miocKoCThI0, MPOXo e uepe3 Touku F u R,
spisomuecs cepeauHamu pedep DC u BC, u touky G, takyro, uto G ¢ DA, AG:GD =1:3.

2. Wzob6pazurte napamenenunes ABCDA;B1C1D; u mocTpoiite ero ceuyeHue MmiI0CKOCThIO, TPOXOISIISH
yepe3 Touku M, N u K, aenstomuecs cepeaunamu pedep A8, BC u DD;.

KoHTposbHbIE BONIPOCHI sl 3AIUTHI:
1.1300pa3ute TeTpasap, ¥ MEPEUUCIUTh €r0 OCHOBHBIC 3JIEMEHTHI.
2. 306pa3ute napauienenunes, u NepeurciuTh €ro OCHOBHBIE 3JIEMEHTHI.

[pakTnyeckoe 3ansitue Nels

IlepnenauKyasp U HAKJIOHHBIE.
Lesab: popMupoBaTh HaBBIKM OCHOBHBIX MOHSATHHA NEPHEHAUKYIAPA, HAKIOHHON, MPOEKIIMKA HAKJIOHHOMH,
paccTosiHUs OT TOYKH JI0 TIOCKOCTH; PACCMOTPETh CBOMCTBA HAKJIOHHBIX M MX MPOEKIMI; pacCCMOTPEThH
CBSI3b MEXAY NEPIEHINKYJISIPOM, HAKJIOHHON U IIPOEKIMEN HAKJIOHHOM, 3aKPENUTh 3THU MOHSITHS B XOI€
pelieHus 3a1ad.
3aganus.
1. 3akoHunTE MpeEII0KEHNE, YTOOBI MOTYUUIIOCh BEPHOE yTBEpKaeHue. Cuenainte pucyHoOK.
A.JIBe npsiMble Ha3bIBAIOTCS MEPIEHIUKYISPHBIMHU, €CIIH. ..
b.Ecnu nnockocTk nepreHauKyaspHa OAHON U3 ABYX MapajlielbHbIX MPSAMBIX, TO OHA ...
B.Ecnu nBe 1I10CKOCTH NEPIEHAUKYIISIPHBI IPSMOi, TO OHH. . .
2. OTBeTHTE HA BOIIPOC.
CKOIbKO NEpNEHANKYIIPOB MOKHO MPOBECTH YEPE3 NaHHYIO TOUKY K JaHHOW IMPSIMOM Ha INIOCKOCTH?
3. B rerpasape ABCD touka M- cepenuna pedpa BC, AB=AC, DB=DC. Jlokaxwure, 4TO TIIOCKOCTh
tpeyroasHuka ADM nepnennukynspHa k npsmoii BC.

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
1.Kak Ha3pIBaeTCs TMHUS, COETUHAIONIAs] OCHOBAHUS MEPIICHIUKYJIISIpa U HAKJIOHHOW?
2. PaccTosHME OT TOYKH A0 MPSIMOM PaBHO JJIMHE. ..

3. [Ipsimast mpoBeieHHast B IUIOCKOCTH ¥ MEPIIEHANKYIISIPHAst MPOSKIINU HAKIIOHHOW Ha 3Ty TUIOCKOCTH,
NEPIEHIUKYIIPHA U. ..

4. VI3 1ByX HaKJIOHHBIX, UCXOJISAIINX U3 OJHOM TOYKH, HE JIeKaIIe Ha JAHHOU TIOCKOCTH, OOJIbIIIe Ta, Y
KOTOpPOH...
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IIpakTnyeckoe 3ansitue Nel6
Ilepnenauky/asipHbIe MVIOCKOCTH.

Heab: dbopMupoBaTh yMeHHE MPUMEHATH NMPU3HAK NEPIEHINKYISIPHOCTH MJIOCKOCTEH MpPU pPEHICHUU U
3azad.

3ananue.

1.Haiinure n3mepenus Ky0a, eciiy ero JuaroHaib paBHa 12cwm.

2.Haiinure nuaroHaiib MpsSMOYTOJIBHOTO MapajuIeeNuIie 1a, €CJIM ero u3MepeHus paBHbI 8,9, 127

3. Man xyo ABCDA;B,C1D; Jlokaxxure, uto mmockoctu ABCiu A1B1D neprieHnukyaspHsI.
KoHTpoJibHbIe BOPOCHI IS 321U ThI:

1.Moryr 5nu ABE IUIOCKOCTH, KaKJash U3 KOTOPBIX INMEPHEHIUKYJISIpHA K TPETbEH IJIOCKOCTH, OBITh
HapajuieNIbHbIMU IIOCKOCTSIMH.

2. Moryr 7nu ABE IUIOCKOCTH, KaXJash U3 KOTOPBIX NMEPHEHIUKYISpPHA K TPEThEH IUIOCKOCTH, OBITH
HEePIEHAUKYJIIPHBIMH IJIOCKOCTSIMH.

3. MoHO 1 4uepe3 TOYKY MPOCTPAHCTBA MPOBECTU TPH TUIOCKOCTH , KXK/bIE JIBE U3 KOTOPBIX B3aUMHO
HepIEHANKYIISPHbI?

4. CKOJIBKO ABYTPAaHHBIX YIJIOB UMEET TeTpa’ip?

5. CKOJIBKO IBYTpaHHBIX YIJIOB UMEET napasuienenumnen’?

IIpakTnyeckoe 3ansaTue Nel8
Crepeomerpus
Heapb: pewath reoMeTpuvecKHe 3aJauyM, ONUpPasChb HAa HM3yYEHHbIE CBOWMCTBA IUIAHMMETPUUYECKUX U
CTepeOMETpUYECKUX (GUIyp U  OTHOUIEHMH MEXIy HHUMH, HpUMEHss anreOpandeckuii
TPUTOHOMETPUUECKUI anmnapar.

3aganue:
1. Haligute nuaroHaib IpsiMOYToJIbHOTO HapajliesenuIesia, €Ciau ero u3MepeHus pasHsl 1, 1, 2.

2. Yepes uentp O okpyxHocTH, BnucaHHod B TpeyroibHUK ABC, mnpoBenena mnpsmas OK,
MEePHEHIUKYISIpHAsE K IUIOCKOCTH TpeyroiabHuka. Halinute paccrossuue ot touku K 10 cropon
TpeyronbHuka , eciii AB=BC=10cMm, AC=12cm, OK=4 cm.

3. Ha pebpax DA, DB u DC Tterpasgpa DABC ormeuenst Ttoukn M,N, P, Tak, uro
DM:MA=DN:NB=DP:PC.lokaxure, yto miockoctd MNP u ABC napannensHsl.

KoHTpoJibHbIe BONPOCHI ISl 3A1HUTHI:
1. /IBe mpsiMble mapajieibHbI HEKOTOPOM IIIOCKOCTH. MOTYT JIM 3TH MPSMbIE TIEPECeKaThCs?

2. Moryt nu OBITh paBHBl JBa HEMapaIebHBIX OTPE3Ka, 3aKIIOUYEHHBIE MEXAY MNapauiedbHBIMU
IJTOCKOCTSAMUA?

3. Kakue MHOT'OYT'OJIbHUKU MOTYT TIOJYUYUTBHCS B CCUCHUUN TETpAdapa.

IIpakTyeckoe 3ansaTue Nel9
Pagukananl

Hean: hbopmMupoBaTh YMEHHs PEOOPA30OBHIBATh BBIPAKEHUS, COACPIKAIIUE PATUKAIBI, YMEHUE PEIIaTh
YpPaBHEHUS COJEpKAIIUE PaTUKaIbI.

3aganue:

1. Beruncnure: %/8_1 - \/4_9 324
2. Pemmre ypaBHeHne: \x° +4x +4 = x°
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3. Haiinute 3Ha4eHHE BBIPAKCHUS

KoHTpoJibHbIe BONPOCHI LIS 321U THI:
Uto Takoe pagukan?

[Tepeuncnure cBOCTBa KOPHS N-0il CTENECHHU.
Kak BBIMUCINTE 3HAYCHHUE CTENIEHU C JTIOOBIM IEIOYHCICHHBIM MTOKa3aTenem?
Kak nmpeoOpa3oBbIBaTh BRIPAKEHUS, COACPKAIINIEC PATAKAIIBI?

a s wNhE

[TpuBenuTe mpUMeEphI CTENEHHBIX (GYHKINH.

IpakTnyeckoe 3ansitue Ne 20
CreneHu U KOPHH
He.]]b: 3HATh CBOI\/JICTBa CTCIICHU U KOpPH:, YMCTB BBIIIOJIHATE TOXICCTBCHHBIC npeo6pasoBaHI/I;1
BBIPOKCHHH, COJEPKAINX CTEIIEHN U KOPHH.
3aganue:
1.Be1yncinuTs:

53/6\/3_— 3°|9v162 — 11418 + 23/75\/%

2.Y1pocTuTh BbIpaXKEHHE:
a) (VID%  6)Ved% »)7Y(=3)% n8Y2/2*% ) (V2))"2
5

e)16%; x)243%*
3.M30aBuThCA OT UPPALIMOHAILHOCTH B 3HAMEHATEJIE :

V345
5—-+/3

KoHTpoJsibHbIE BONIPOCHI A5l 32a1UTHI:
1. Kak 3anucath KOpeHb B N-0#l CTETNICHU ?

2. JIns xakux 3HaYEHUN HE BCErJla UMEET CMBICI KOPEHb N-0il cTeneHun?

3. UTo Hy)XHO cienaTh JUIsl TOTO , YTOOBI M30aBUTHCS OT UPPALMOHATFHOCTH B APOOHOM BBIPAKEHUHU ?
4. TlpousBeaeHue N COMHOXKUTEINEN €CThb ?

5. YUemy paBHO BCSIKO€ YHCJIO B HYJIEBOM CTETICHU?

IpakTuyeckoe 3ansaTue Ne 21
IHokazarenbHass (pyHKIUA

Heab: n3ydyenue rpaduka mnokasaTeabHONH (QYHKIMM, €ro CBOWCTB U BBIACHEHHE 00JACTHU NMPUMEHEHUs
NoKa3aTeIbHON (QYHKIUH.
3aganue:
1. [auna ¢pynkims y=3"— 2
a) Haiinute Hanbonblee 1 HauMeHbIIee 3HaueHne QyHKIMK Ha oTpeske [0; 2]
6) Ha kakom oTpe3ke naHHas (QyHKIMS IPUHUMAeT HanOoJIbllIee 3HaUeHUe, paBHOE 25, HAaUMEHbIlIee
3HaueHue, paBHoe 17
2. [Toctpouts rpaduk pynkuu y = 0,25*
3. Kakas u3 ¢hyHKIMIA HE SBISETCS BO3PACTAIOIICH ?

2) =3 0)y=r=:  »y=5; 0y=()
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KoHTposibHbIE BONPOCHI AJIsl 321UTHI:
C KakuM OCHOBaHHEM HE pacCMaTPHUBAIOT MTOKA3aTEIbHYIO (PYHKITHIO?
Kaxkas yHkIus Ha3pIBaeTCs MoKa3aTeaIbHOM ?
OO6umacth onpeesieHnsl MoKa3aTeIbHON QYHKITUA —3TO?
Kaxoit sBnsieTcs nmokazatenbHas GYHKIHS: YeTHON I HEYETHON ?

a s wnhE

VYKa)kuTe MHOKECTBO 3HAYCHUH TIOKa3aTenbHON PyHKIIHI?

IMpakTuyeckoe 3ansaTue Ne 22
IMoka3aTeabHbIe yPABHEHUS

Iean: yrny6ieHne HOHMMAHUS CYHIHOCTH pAa3IMYHBIX METOJOB PElIEHHs I10Ka3aTelbHbIX ypaBHEHMii
JUIS HOydeHHUs HOBBIX 3HAHUIA.

3ananmue:

1. PemuTe noka3saTenpHoe ypaBHeHne: 93/x = 32%7°

2. Haiitu kopHu ypaBHenust: 72X —8X7*+7 =0

X
3. Pemuts ypaBHenue 5% + 20(\/?) —-125=0
Ecnu ypaBHeHue uMeet 6osiee 0THOrO KOPHSI, 3aMUIIIMTE OTBET B BUIE MX ITPOU3BEICHHS.

KoHTpoJsbHbIE BONIPOCHI AJIS1 3AIIUTHI:
[lepeuncnuth criocoObl peleHus IoKa3aTeNIbHbIX YPaBHEHUH ?

JIrobas cTeneHs MOJIOKATENLHOIO YHCIa €CTh YHCIIO. ...

HpI/I JCJICHHNN OAMHAKOBBIX OCHOBaHHﬁ, OCHOBAHHC OCTACTCA IIPCIKHUM, d II0OKA3aTCIINU CTEIIeHeH ?
Kax pemacTcsa ypaBHCHHE, €CJIM OJHAa H3 Cro yacTen COACPIKUT anre6panq601<y}0 CymMmmMy ¢C
OJMHAaKOBbBIMHU OCHOBaHUSIMH?

M wnh e

5. Kakoii 3HaK Hy’KHO II0CTaBUTh Mexkay 4 — 10 x 2X+ 161 0 ?

IIpakTHyeckoe 3ansitue Ne 23
INoka3aTesqbHBbIE HePaBEeHCTBA
Heﬂb: 3HaKOMCTBO C IMOKAa3aTCJIbHBIMU HEPABCHCTBAMU U OCHOBHBIMHU MCTOJaMU PCHICHUA, O606HICHI/IC
3HAaHUH U YMCHI/Iﬁ M0 TPUMECHCHNIO METOJI0B PCHICHUS ITOKA3aTCIIbHBIX HCPABCHCTB.
3ananmne:
1. Pemmure HepaBeHCTBO: (%)3"‘7 < (%)7""3

2. Pemmre HepaBeHCTBO: 2¥72 — 2% > 96
3. Pemire HepaBeHcTBO: 72 — 50 X 7* + 49 > 0

KoHTpoJibHbIe BONPOCHI IS 321U THI:
1. Iloka3aTenbHBIMU Ha3bIBAIOTCSI HEPABEHCTBA, CO/IEpIKAILIUE. . .

N

. HazoBure MCTOABI pCHICHUS MMOKAa3aTCJIbHbIX HCPABCHCTB.
3. Ecniu ocHOBaHue cTemeHW a OOJbINEe €IUHUIIBI, TO HEPAaBEHCTBO &' > 1 cmpaBeAsMBO TOrjAa U
TOJILKO TOT/1a, Korja X?
4. Ecnu ocHoBanme crenenn 0 < a< 1, To HepaBeHCTBO @ < 1 cmpaBeyIMBO TOT/Ia ¥ TOJIBKO TOT/A,
Korma x?
IIpakTnyeckoe 3ansatue Ne 24
I'paduxu gorapupmuueckux GpyHKIuM
Heab: pacmputh MpeacTaBieHHs O JorapudmMudeckod (YHKIUH, MPUMEHEHHE €€ CBOWCTB B
HCCTAaHJAPTHBIX CUTyalluAgX.
3ananue:
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1. Haiinure o6nacth onpenenenus QyHKIUU:
a)y = logz(x? — 8x + 12)
0)y = logs(—x% + 37x — 10)
2. IlocTpouts rpaduk GyHKIUU:
a) y=logix+2
2

6)y =logzx—3

3. Haiigute opAMHATY TOYKH repecedeHus rpaduka QyHKIHH.
a) y =log;(x+9) —3

0)y =1log,(16 —x) + 2

KonTposabHbie BONPOCHI 15 3aIIUTHI:
@Oynkius, oOpaTHas MoKa3aTenbHOU (YHKINN, HA3bIBACTCS?
Oyukuus y = log, x Bo3pactaer Ha Bcel 00JacTu OMpeesieHUs IIPU KaKoM 3HaueHuu (a)?
Oynkius y = log, x yObiBaeT Ha Bceil 0061acTu onpeesieHus Mpu KakoM 3HaueHuu (a)?
Nwmeer nmu norapudmuyeckast pyHKIUS HanOoIblIee 1 HAUMEHbIIee 3HAUCHHs?

RN S

I'paduk pynkuun y = log,x cummerpuueH rpaduky nokasaTeabHON QYHKIIMU OTHOCUTEIBHO?

IIpakTnyeckoe 3anaTue Ne 25
Jlorapugmsl
Henab: 3HaTH ONpeeieHne jorapudMa, OCHOBHOE Jorapu(MHUECKOE TOXKIESCTBO M €T0 CBOMCTBA, YMETh
MIPUMEHSITH JUISI BEIYHCIICHUS JIOTapudma.
3aganue:
1. Beruncnure :
a) 2logz 32 6) 41+l0g42 B) 1olog10 0,01-2

2. Haiitu x:
1
a)log:-=x
%8
0) log, 0,125 = -3
3
B) log,,x = "
3. Haiitn 3HaueHe BBIpaKECHUS:
logs 25
a) logs 5
0) logs 9 log; 25

logs 50
B) glogs 2

r) 310857 4 49log7 V13

KoHTposbHbIe BONIPOCHI 1151 3AIIUTHI:
Ha3zoBute ocHOBHOE JTorapu(pMUUECKOE TOKAECTBO.
YeMy paBeH Jorapugm npou3BeICHHS JBYX MMOJIOKUTEIBHBIX YUCEN?
Jlorapugm 4acTHOTO JBYX MOJIOKUTEILHBIX YHCET paBeH?
Haiite onpenenenue norapudpma.
UYemy paBeH necatnunblil uncna 100 ?

o g wh e

Hazosure ¢popmyiny nepexona kK HOBOMY OCHOBAHHUIO.
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IIpakTuyeckoe 3ansitue Ne 26

JlorapugmMmuyeckue ypaBHeHHUSsI
Hean: (opMupoBaHre OCHOBHBIX NPHUEMOB pPEIICHHS JOTapu(PMHUUYECKHX YpaBHEHHH, IOBTOPUTH

OIpeJieJIeHUe U CBOWCTBA Jlorapudma.
3ananue:
1. Pemuth ypaBHEHME:!
a)log,3—log,5=2
6) 21log,\7 = log,(9 — 2x)
B)log;x =4 —3logs x
2. BBIauciauTh X:
a) log, 0,125 = =3
0) logiex = %
B) logsx = —3

3. Pemmute rpadudecku ypaBHenue: logix = x — 3
2

KoHTpoJsibHbIE BONIPOCHI A5l 3a1UTHI:
1. Jlorapudmuueckumu ypaBHEHUSIMH Ha3bIBAIOT ypaBHEHUs BUaa ?

2. llouemy mpu peuieHHE JOrapuMUUYECKUX YpaBHEHUN MOTEHIMPOBAHHEM BO3MOXKHO IOSBICHUE
MTOCTOPOHHUX KOpHEi?

IIpakTHyeckoe 3ansitue Ne 27
JlorapudpmMuyeckue HepaBeHCTBA
Leab: 103HAKOMUTH C Jorapu(MUYECKMMHM HEPaBEHCTBAMM, I10Ka3aThb CIIOCOOBI PELICHMS
Jorapu(pMUUECKUX HEPABEHCTB.
3aganue:
1. Pemnts HepaBeHCTBa:

a)log,(5x—2)>1
0)logg(5x — 8) < logg(2x + 7)
B) logo s (x> —5x+ 7) = 0

2. PemnTe HEpaBEHCTBO BBEACHHUEM BCIIOMOTATEIHHOM IMepeMEHHOM:
log?x —log,x >3
4

3. Pemure rpaduyuecku HEpaBEHCTBO:
logzx <4 —x

KoHnTpoJsbHbIe BONPOCHI AJ151 3A1IUTHI:
1. JlorapupmMuyeckumM HEpaBEHCTBOM Ha3bIBAETCS HEPABEHCTBA BUA ?
2. Korpaa norapugmuyueckoe HepaBeHCTBO MEHSET CBOM 3HAK?

IIpakTnueckoe 3ansaTue Ne 28

Jlorapupmuyeckas pyHkuus
He.ﬂb: HAaY4YUTH IIPUMCHATH IMOJIYUCHHBIC 3HAHUSA, 3aKPECIIUTh YMCHUSA BBIYJICHATH HpO6J’ICMBI 1 HAaXOJUTh
IIYTH UX PELICHUA.
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3amanue:
1 . Haiitu o6sacth onpeneneHus GyHKIIUU
a)y = logs(4x +5),
6) y = logo4(x +5)?
2. a) Jlano: log, 2 = m. Haiinutelog,g 28
0) Hano: ig 3 = a, ig 5 = b. Haiinute log,5 30

KOHTpOJIbHLIe BOIIPOCHI VI 3AIUTHI:

Kak Ha3bIBacTCs PaBeHCTBO: ¢'8«? = p?

Kaxoit torapudgm Ha3pIBalOT HATYPAITbHBIM?

Kakoe monsiTre cooTBeTCTBYET COOTHOIIEHUIO log,6 =x; a*=B?
a) OCHOBHOE JIOTapU(MHUIECKOE TOKAECTBO

0) onpenenenue jgoraprudpma

B) jjorapudmMuueckas ¢yHKIIHs

No o~ wh R

Kakne 3HAYCHUS MOXeET NPUHUMATh OCHOBaHHE norapupma?
Bo ckonbko pa3 jorapudMel 4mcen 1Mo OCHOBAHUIO JBa, OONBIIE JOrapu(MOB STHX K€ YHCEI IO
OCHOBaHUIO 16?7

IMpakTuueckoe 3aganue Ne 29

HeonpenejseHHbIA HHTETPAJI
Hean: chopmupoBaTh npeacTaBiIeHuss 00 UHTETPAIbBHOM UCYUCICHUH, IIOHATh €T0 CYITHOCTh, Pa3BUBATH
HaBBIKH [IPH HAXOXJICHUHU TIEPBOOOPA3HBIX U HEONIPESIICHHOTO HHTETpaJa.

3aganue:
dx
X2 H4X+S'
2. Haiitn neonpenenennsiii uaterpan [ x2 (3 + 4x)2dx

1. Beruuenuts [

24x*
3. Beruuciuts unterpan [ —dx

KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:

Kakoe u3 IMPUBCACHHBIX HHUXKC YTBep)KI[eHI/II\/’I BCPHO, a KaKOC€ — HCT:

1. Yro Ha3piBatOT nepBooOpazHoil st pyHkuun y = f(x).

2. Ykaxwure 1o JBe MepBOOOpa3HbIe Ul KaXA0H U3 CleayonmX GyHKINI:
3. ayy=x3

4. 6)y=+x

5.

6.

a) ecim v = F(X) - mepBoobpasnas s ¢pyukiun y = f(x), To y = kKF(kx + b)- nmepBoobpazuas mist

y = kx + b;

7. 0)ecmn y = F(x) — mepBooOpasnas s pyukiun y = f(X), Toy = %F(kx + b) - mepBooGpasHast st
y = f(kx + b).

8. Haxoxnenne dyukimu f(X) mo manHO#M ee mpou3BoaHOM {'(X) HAa3BIBAIOT omeparnueii?

IMpakTnyeckoe 3axanue Ne 30
OmnpenesieHHbIN HHTErPas
Heasn: chopmupoBaTh yMEHHE TPUMEHEHHE OCHOBHBIX CBOMCTB OIPEIEIIEHHOTO HHTErpaa, 0TpadoTaTh
HABBIKH BBIYMCIICHUS ONPEACTICHHBIX HHTETPAJIOB.
3aganue:
1. Beruuciurs:
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X
a) f x sin xdx
0

5) fon/ 4

2. BBIYKCIIUTE ONpe/IesIeHHbIH HHTErPal:
5

a) [, 7x°dx
2

6) [, 2x*dx

dx

cos?x

B) J._g (4x + 1)dx

3. BbruuciauTh onpeeneHHbIil HHTEerpa:

1
f (3 —2x—x?)dx
-2

KoHTpo/ibHbI€ BOMPOCHI /LISl 3aIUThI:
1. Yro Ha3bIBAalOT OMpEACICHHBIM HHTEerpaioM or ¢yHkumd Yy = f(x) mo ortpesky [a;b]? Kak

0003HaeTCs ONpeIeIICHHBIN HHTETrPpa?
2. B deM coCTOUT reOMEeTPUIECKHil CMBICI OTIPEICIICHHOTO HHTErpaa?

w

B yem cocTout (pm3mueckuii CMBICT ONPEICICHHOTO HHTErpaia?
4. 3Banumute hopmyny Herotona — JleOHMIIA 17151 BRIYMCIICHUS ONPEeIICHHOTO HHTErpasia?

IIpakTnyeckoe 3aganue Ne 31
BolunciieHne mI0MAaa KPpUBOJIHHEHON Tpaneuuu
Ileab: ycBOUTH NOHATHE KPUBOJMHEWHON TPAIlCLMH, HAYYUTHCS BBIYUCIATH IUIOLIAJb KPUBOJIMHEWHON
Tparnenuu.
3aganue:
1. BBIUMCITUTD IJIOMIA/b OFPAHMYEHHOM MMHUAMU: Y = 1 —Xxuy = 3 — 2x — x2.
2. N3006pa3zute cxematnuecku (GUTYphI, IIIOMAIN KOTOPBIX BRIPAXKAIOTCA CIEAYIOIIMMH UHTErpaiaMu

1
a) f, x dx
1, 2
6)J, 2x“ dx
3. Beruucaure miomaab GUrypel, orpaHUuYeHHON (PUTyphl, OrpaHUYEHHOM JUHUAMH y = COSX, Y = 0,

T 3
eClim —— <X < —.
2 2

KoHTposbHbIe BONIPOCHI AJI51 3AIUTHI:
1. Yro Ha3bIBaeTCs KPUBOIMHEHHOM Tpanenueii?

2. Tlo kakum (opmMyse MOXKHO BBIYHCIHTH IUIOLIA[b KPHUBOJIMHEWHON Tpaneuun, F(x)- mrobas
nepBooOpasHas Gynkiwn f(x)?

IMpakTuueckoe 3aganue Ne 32

HNHuTerpasn u ero npumMmeHeHune
Heapb: moka3arb BO3MOXHOCTH NMPUMEHEHHUS WHTErpaja B Pa3IUYHBIX 00JACTAX (PU3UKU, SIKOHOMUKH,
TEXHUKE.
3aganue:
1. CxopocTs aBuskenue Touku B paBHa (12t — 3t2) m/c. Haiitu myTs, npoiieHHbIi TOuKOl OT Hayana
JBAKEHHUS JI0 €€ OCTaHOBKH.
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2. Teno GPOILIEHO ¢ TIOBEPXHOCTH 3€MJIM BEPTUKAIILHO BBEPX €O cKopocThio V = (39,2 — 9,8t)m/c.
Haiitu HanOompIIyIo BEICOTY MTOABbEMA TETa.
3. BoluncauTe miomaas GUIypsl, OrpaHHYEHHON Mapabosioil y = X2 ¥ NpsAMoi y = —X.

KoHTpoJsibHbIE BONIPOCHI A5l 3AIUTHI:
1. OmnpeneneHHbIN UHTETPAT BRIUUCISAIOT 11O hopmyie?

2. HenocpencrBeHHass HHTETpUPOBAHHUE, METO/I IIOJICTAHOBKU, HHTETPUPOBAHHUE 110 YACTSIM — 3TO?
3.  OmpeneneHHbIN HHTETPall C OAMHAKOBBIM MPUAEIaMU PaBeH?

IIpakTnueckoe 3ansaTue Ne 33
KosanuneapHbie BeKTOPbI
Hesb: 3HAaTh NOHATHE KOJUTMHEAPHBIX BEKTOPOB, YMETh PacKJIaIbIBaTh BEKTOP 110 Oa3uCy, MPOU3BOAUTH
OIIEPAIHIO CIIOKEHHUS, BBIYUTAHUS, YMHO)KEHHSI BEKTOPa Ha YHCIIO.

3aganue:
1. Haiinure 3HaueHune mapamerpa N mpu kotopom Bekropa a = {132; 77; 143} u b = {-12; -7; n} Oyayr

KOJIJTMHEAPHBI.

— — — —
2. llpm KaKHX 3HAYCHUSX o u B BEKTOD d=2i-oj+2k KOJJTMHEApeH
— —s —
BekTopy 2i+8j-F ‘E‘ ?
KoHTpoabHbIe BONPOCHI IS 3aIIUTHI:

1. JlaiiTe onpezeneHre BEKTOpa B MPOCTPAHCTBE.
2. Kakwue n1Ba BeKTOpa B MPOCTPAHCTBE HA3BIBAKOTCS KOJUTUHEAPHBIMU?
3. Kak Ha3pIBarOT BEKTOpa, KOTOPHIC JICXKAT HA OJHOM MPSMOM WM Ha TApAJLJICIbHBIX MPSIMbBIX?

IIpakTnyeckoe 3anaTue Ne 34
KommnianapHbie BeKTOPBI
LeJsib: 3HaTh MOHATHE KOMIUTAHAPHBIX BEKTOPOB.

3aganue:
1. Hansl mapamenorpammsl ABCD u AIBICIDI. [okaxure, uro Bektopsl BB1 CCl1 DDI1
KOMIUTaHAPHBI.

2. B mapamnenenunene ABCDA1BICIDI touka K cepennna pebpa CCl. Pasnoxure Bektop AK 1o
BekTopam AB, AD, AA1; DAI no Bektopam AB1, BC1 u CD1.

KonTpoabHbie BONPOCHI A5 3aIUTHI:
1. Kakwue nBa BeKTOpa B MPOCTPAHCTBE HA3ZBIBAIOTCS KOMIUIAHAPHBIMU?
2. Kakoe BpICKa3pIBaHHE HE OTHOCHUTCS K IOHSATHIO KOMIUTAHAPHOCTH TPEX BEKTOPOB:
a) UX CyMMa JIaeT HyJIEBOM BEKTOp
0) OHU JIeXKaT B OJHOM MJIOCKOCTH
B) UX CMEIIaHHOE MTPOU3BEICHUE PABHO HYJIIIO
3. TlonsTue npaBoii u N1€BOW TPOMKH TEPSET CMBICI JIJIsl CIETYIOIUX BEKTOPOB:
a) paBHBIX IO JUIMHE
0) KOMIUTAaHapHBIX
B) OPTOTOHAJILHBIX
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IIpakTyeckoe 3ansaTue Ne 35
KoopanHaTsl TOYKHM M BEKTOpa
Heab: coBepiIeHCTBOBATh YMEHHS M HABBIKU BHITIOJHEHUS IEHCTBUIN HaJl BEKTOPAMH.
3aganmue:

1. Haiinute KOOpAMHATHI BEKTOpa ﬁ, eciu A(2;-5;3) uB(5;1; —2).

2. JlaHbBI BEKTOPHI E(_li 3;—3)u R(‘l‘i ~5; 1). Haiinure KOOpAMHATHL U JJIMHY BEKTOpa _d
Hano: A (2;1;4), B (3;0:-1), C (1;-2;0) .

w

Haiimu:2 - AB + 3+ BC

KoHTpoJibHbIe BOPOCHI IS 321U THI:
Kaxk Ha3pIBaroTCst 4nciia, KOTOPbIE ONPEASSIIOT MOJI0KEHNUE TOUKH?
UToOBI HANTH KOOPAMHATHI BEKTOPA HYKHO ...?7
[Ipu yMHOXE€HMHM BEKTOpa Ha YUCIIO ...7
Kak naszpiBaroTcst K03(hQUIIMEHTHI pa3ioKeHUsI BEKTOpa 0 KOOPIAUHATHBIM BEKTOpaM B JaHHOMN
cucTeMe KoopJuHat?

Hwbh e

IIpakTnyeckoe 3anaTue Ne 36
IIpousBeneHue BEeKTOPOB
Heab: onepupoBath HopMyIamMu CKaJIIPHOTO MTPOU3BEACHUS BEKTOPOB.
3aganue:

1. ausl Touku A(-3; 5; —6), B(5; -2; 4), C(0; 4; 3), D(-6; -3; 0).
Haittu:

a) CxansipHoe pOU3BEICHHE AB-CD.

6) Yromn Mexay BeKTopaMu ABu CD.

B) (E+@)€é

KoHTpoJibHbIe BONPOCHI IS 321U THI:
1. UYemy paBHO CKaJsipHOE MPOU3BEIEHUE JIBYX HEHYJIEBbIX BEKTOPOB?
2. JlBa BeKTOpa Ha3bIBAIOTCS OPTOTOHAILHBIMH, €CIIH:
a) OHU PaCIOJIOKEHBI Ha OJHOM MPSIMOMN
0) UX CKaJIIpPHOE MPOU3BEJICHUE PABHO HYIIIO
B) UX JUIMHBI PABHBI
3. Ecnu ckanspHoe npousBepeHne BeKTOpoB paBHoO 0, To...

a b=90°

4. [[aHa 3aIllriChb: YTO MOXKHO CKa3aTh IIpo 5TU BGKTOPBI?

IIpakTuyeckoe 3ansaTue Ne 37
KoopauHatsl 1 BeKTOpPBI
Llesib: HAyYUTHCS MPUMEHATH MPOCTEHIINE 3a/]a4i B KOOPAUHATAX MIPU PELICHUN MPO(PEeCcCHOHATBHBIX
3a1ad.
3aganue:

= =3
1. Haiigure CyMMy U pa3HOCTh BEKTOPOB: a(4;2;—4) n b(6;—4;10).



N .

Hatigure iy BekTOpa 3d + 2b ecnu @(2;1;-5), b(=3;0;1).

JlaHbI BEKTOPBI E[_li 3-3)u R‘(‘l‘i —5; 1). Haiinnre koOopAMHATHI U JJIMHY BEKTOpa _d

KoHTpoJ/ibHbIE BONPOCHI sl 3a1UTHI:
Urto Ha3bIBaeTCsS Pa3HOCTHIO IBYX BEKTOPOB?
HazoBuTe nepByr0 KOOpAMHATY TOYKH B TIPOCTPAHCTBE.
I'ne pacnonaraercs Touka T(m;0;0)?
YeMy paBHBI KOOPJAMHATHI CEPEIUHBI OTpe3Ka?

IIpakTuyeckoe 3ansaTue Ne 38
Ipu3zma n nupamuaa

]_le.]]b: HAaYYUTLHCS BBIYUCIIATh U I/I306pa)I(aTB OCHOBHBIC 3JICMCHTHI ITMPaMH /bl U IIPHU3MBI.

3ananmue:

1. OcHoBanue npsAMON NpU3MbI — NPSMOYIOJbHBIA TPEYroJbHUK ¢ KateTamu 6 u 8 cm. Haiinure
IUIOIIAs OOKOBOI MOBEPXHOCTH MPU3MBI, €Clii e€ HanbobIast 00KOBasi TpaHb — KBaIpar.

2. B npaBuiIbHOHM YETHIPEXYTOJIBHOM MUpaMUIe BBICOTA paBHA 2 CM, CTOPOHA OCHOBAHUS paBHa 6 CM.
Haiigure 60koBOE peOpoO MUPaMU/IBL.

3. bokoBoe peOpo NpaBUIBHON YETHIPEXYroJbHOW mNUpaMuibl oOpasyeT yroia B 60° ¢ IUIOCKOCTh
ocHoBaHus. Halinure muiomaab NoOBEpXHOCTU MPaMU/Ibl, eciii 00koBoe pedpo paBHO 10 cMm.

KoHTposbHbIe BONIPOCHI IS 3AIUTHI:

1.  Moryrt 11 Bce rpaHu TPEYTroibHOM NUpaMuibl ObITh IPSIMOYTOJIBHBIMU TPEYroJbHUKaMU?

2. B kaxoii npusme 60K0BbI€ pedpa napauieibHbl €€ BhlcoTe?

3. Ilpu3ma umeet N rpaneit. Kakoif MHOrOyrojabHMK JIEKUT B €€ OCHOBAHUU?

4., bymer M mnupaMuia TPaBHIBHOW, €CM €€ OOKOBBIMH TpaHSIMH SBIISIIOTCS IPaBUJIbHbIC

TPEYrOJIbHUKU?

IIpakTyeckoe 3ansaTue Ne 39
MHuororpaHHuKHu

Ilem,: YMETb COOTHOCUTH IIJIOCKHUEC T'COMCTPUUCCKHUEC (1)I/IprBI " TPEXMCPHBIC 0OBEKTHI IIpU pCHICHUHA

3aj1ad4.
3ananmue:

1.

2.

Haiigure nuarosans npsiMOYToJIBHOTO NIapajuIeIeNIe1a, €CIIU €r0 U3MEPEHU paBHHI 1; 4; 3.
HaiinuTe niomaas moBepXHOCTH KyOa co CTOPOHOH 3 cM.

Haiinute miomanp moBepXHOCTH MHOIOIpaHHMKA, M300pak€HHOTO Ha PUCYHKE (BCE JBYTpaHHbIE
YTJIBI TIPSIMBIE).
a3
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A wbh e

KoHTposbHbIe BONPOCHI AJIsl 3AIUTHI:
Kakoe HanmensbIiee unciio pedep MoKeT UMETh MHOTOTPaHHUK?

W3 kakux paBHOCTOPOHHHUX (PUTYp COCTABIIEH IeKCadp:

BepuuHoii ckonbKux (Uryp sBIsieTcs Kax1as BepIIMHA TeTpad/pa:

Heo6x0a1Mo yCcTaHOBUTH COOTBETCTBHE MEXK]Ty Ha3BaHUEM (PUTYPHI M KOJIMYECTBOM €€ TPaHeH:
[IpssMOyTONIBHBIN TapasuIeIeIUIIE

a)20

0)18

B) 6

Heo6x0auMo0 yCTaHOBUTH COOTBETCTBUE MEXIY Ha3BaHMEM (QUIYpbl U KOJIMYECTBOM €€ I'paHeil:
Terpasap:

a)4

0) 14

B)16

IMpakTnyeckoe 3ansiTue Ne 40
nauHap, KOHYC

]_le.ﬂb: COBCPHICHCTBOBATH YMCHUS U HABBIKH PCHICHUS 3a/]a4 C TCOMECTPUICCKUMU TCIIaMHU.

3aganue:

1.

no

B oceBoMm ceueHMM LMIAUHApPA TOTYYWICS KBaapaT IUIOMaas0 4 cM?. Haiigure: a) miomans
OCHOBaHMUSI LUIUHApPA; O) IUIomanb OOKOBOW IMOBEPXHOCTH IWJIMHAPA; B) IUIONMIA[b TMOJHOMN
MOBEPXHOCTHU IIMIIUHIPA.

O6pa3yromias konyca paBHa 10 cm, a BeicoTa KOHyca paBHa 5 cMm. Haiinure: a) panuyc OCHOBaHMS
KOHyca; 0) yroi, KOTOPBIM cOCTaBiIsIeT 00pa3yromias ¢ MIOCKOCThI0 OCHOBAHMUS; B) TUIOMIA/Ib OCEBOTO
CeueHHsI KOHYca.

Panuycel ocHoBaHuii yceueHHOTO KOHyca paBHbl 10 um 6. Haiinmure: a) mmmHy oOpasyromien
YCEYEHHOT0 KOHYCa, €CIIM €ro BhICOTa paBHA 3; 0) IJIOMIA b OCEBOTO CEYCHUSI YCEUEHHOIO0 KOHYCa,

eciu nmuHa oOpasyrolei paBHa 5.

KoHnTpoJsbHbIe BONPOCHI AJ151 3A1IUTHI:
UTto npeacTaBisioT coO0i ceueHus: HUIMHIPA MI0CKOCTAMU?

PaBHBI 11 ApyT IpYTY YUl MEXy 00pa3yloUMMHU KOHYCa U INIOCKOCThIO OCHOBAHUS?
PaBHBI 11 ApyT IpYTy YIIIBl MEXy 00pa3yoLUIMMHU KOHYCa U €ro OCbio?

IIpakTyeckoe 3ansaTue Ne 41

Cdepa, map

Ieab: coOBepIICHCTBOBATh YMEHUS M HABBIKH PEIICHUS 3371a9 C TCOMETPUICCKUMU TEIIaMHU.

3aganue:

1. CocraBbre ypaBHeHue cdepsl U Haiaute ee miomanas, ecian 0(0;0;0) — nentp chepst u A(4;3;0) —
TOYKa MpUHaIekamas chepe.

2. JlBa ceuenwus mapa paauyca 10 cM nmapamieIbHbIMU MIIOCKOCTSIMU UMEIOT PauyChl, paBHbIE 6 CM U 8
cM. Haiitu paccrosiHre MeXKAY CEKYIIUMHU TIOCKOCTSIMHU.

KoHTpoibHBIE BONPOCHI AJIsl 3AIUTHI:

1. Moryt mu nBe cdepsl ¢ OOMMM IEHTPOM U C HEPABHBIMHU PaJyCaMH UMETh OOIIYI0 KacaTelbHYIO
MJIOCKOCTh?

2. Touku A u B npunaanexar mapy. [IpuHannexxur nu mapy mtobast Touka orpeska AB?

3. TlpuBemuTe mpuMephl B3AUMHOTO PACIIOIOKEHUS Chephl U TUIOCKOCTH.
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IMpakTnyeckoe 3ansitue Ne 42
O0BbEMBI MHOTOTPAHHUKOB
Henab: HayuuTbcs pemarb TE€OMETPUYECKHE 3aJauyd, ONUpasChb Ha HM3y4YeHHBIE CBOMWCTBA
IUTAHUMETPUYECKHUX U CTEPEOMETPUUECKUX (DUTYP U OTHOIICHUN MEXI1y HUMH.
3ananmue:
1. Tloxg morpe® HYXHO BBIPBITH KOTJIOBAaH HMMEKOIUN (OpMYy MPSIMOYTOIHHOTO TMapajulelenune/ia.
I'myOnHa koTiioBaHa 2 M, CTOpOHBI OCHOBAHUH 3 U 4 M. CKOJIBKO KyOOMETPOB 3€MJI HYKHO U3BJIE€Yb
Ha TIOBEPXHOCTb.
2. Haiimure 00beM NpaBUIIBHON TPEYroJbHOM MHUPaMUIIbI, BHICOTA KOTOpPOW paBHa 12c¢M, a cTOpoHa
ocHoBaHus 13 cm.
3. B mpsMoMm mnapamenenumnene CTOPOHBI OCHOBaHHUsA, paBHBI 5 u 10 am, o0pa3yrT yroi 60°.
Omnpenenure 00beM NapajuieNenuIena, ecliy MIomaab OONbIIero JUaroHajlbHOTO CeueHus: paBHa 4
2
M

KoHTpoJsibHbIE BONIPOCHI A5l 3AIUTHI:
1. Heo0x01uMO yCTaHOBUTH COOTBETCTBUE MEKYy MHOTOTPAaHHUKOM U (hOPMYIION HaX0XKIEHUS €ro

oObBema:

Ky6:

a) V=1/3 Sh

0) V=a"3

B) V=Sh

2. Heo0x0IMMO YCTaHOBHUTH COOTBETCTBUE MEKy MHOTOTPAHHUKOM H (DOPMYIION HAXOXKIICHUS €T0
oObeMa:

[Ipusma:

a) V=a"3

0) V=1/3 Sh

B) V=Sh

3. Heo0xoauMo yCTaHOBUTH COOTBETCTBUE MEKIY MHOTOTPAHHUKOM U (DOPMYIION HaXO0XKIIEHUS €r0o
obbema:

[Mupamupa:

a) V=a"3

06) V=1/3 Sh

B) V=Sh

IIpakTyeckoe 3ansaTue Ne 43
O0BbémbI Te
Henab: HayuuTbcs pemarb TE€OMETPUYECKHE 3aJauyd, ONUpPasCh Ha HM3yYEeHHBIE CBOMWCTBA
IUTAHUMETPUUECKHUX U CTEPEOMETPUUECKHUX (PUTYP U OTHOUICHUM MEXAY HUMH.
3ananmue:
1. OO6wem yceuenHoro konyca 490w M, a paanycsl OCHOBaHMM paBHbI 5 U 3 M. Onpenenure BbICOTY
3TOr0 YCEUYEHHOI'0 KOHYCa.
2. OGbeM WHIMHAPA PaBeH 277 M°, a IUIOMAnb GOKOBOH MOBEPXHOCTH paBHa 27 M2 Haiimure
JaroHaJlb OCEBOr0 CEYECHMSI LIMJIMH/IPA.
3. OOBeM CTEHOK MOJIoro Iiapa, paBeH 8767 cM®, @ TOJIIIMHA CTEHOK 3 CM. Onpenennre HapyKHbBIA U
BHYTPEHHUHN PauyChl €T0 MOBEPXHOCTH.

88



KoHTpoabHBIe BONPOCHI U151 3aIUTHI:

1. MW3menutcsa nu o0beM LWIMHIPA, €CIU JAUAMETP €ro OCHOBAHMS YBEIWYHMTb B 2 pas3a, a BBICOTY
YMEHBIIUTH B 4 paza?

2. Kak oTHOCATCS 00BEMBI IBYX KOHYCOB, €CJIM MX BBICOTHI PaBHBI, & OTHOILIECHUS PaIHyCOB OCHOBAaHHMA

paBHO 2?

OTtHomeHue 06beMOB JBYX 1IapoB paBHO 8. Kak 0THOCATCS MIIOMan UX OBEPXHOCTEH?

4. W3 xakux Ten COCTOMT TeJlO, OJIyYeHHOE BpallleHneM paBHOOEPEHHON Tpaneluyu BOKPYT 00JIbILIEro
OCHOBaHus?

5. Kak usmenurcs o6weM chepsl, eciy ee paanyc yBeJIUIUTh B 5 pas?

w

IIpakTyeckoe 3ansaTHe Ne 44
JelicTBUS ¢ KOMILIEKCHBIMH YUCJIaMHU B ajredpandeckoii popme
Ienan: oTpaboTaTh HABBIKU BBIIIOJIHEHUS AEUCTBUN ¢ KOMIUIEKCHBIMU YHCIAaMH, 33JJaHHBIMU B
anredbpandeckoi hopme.
3aganue:
1. Haiitu cyMMy U pa3HOCTb KOMIUIEKCHBIX YHCell, eciu 1 =1-2i u z, = 4-2i

HaiiTi mmponsBeieHIe KOMIUIEKCHBIX YHCer, eciid 21 = 1+41 y Z2=5-Ti

2
3. Haiiri yacTHOE KOMILICKCHBIX YHCe, eci 21 = 3+1 y 22=1-3i
4. H300pa3ute Ha MIIOCKOCTH KOMIUICKCHBIC YHCIa:

Z]_:l+2i; 22:—3—3i; 23:4; 24:—3i

KoHTpoJibHBIE BONPOCHI 1JIsl 3AIHTHI:
Yro mpeacTaBiseT co00i 4ucio i?
Kakoe 4ncito Ha3pIBalOT KOMILIEKCHBIM?
Kakwue nericTBus onpesiescHbl HA MHOXKECTBE KOMIICKCHBIX YHCEN?

Awbh e

Kakne KoMIIJIeKCHEIC YKCiia Ha3hIBAIOTCS COHpiDKeHHLIMI/I?

IIpakTHyeckoe 3ansaTHe Ne 45
KBaaparHbie ypaBHeHHs € OTPHLATEIbHBIM JMCKPUMHHAHTOM
Ilesb: HAy4YNTHCS HAXOAUTH KOMIUIEKCHBIE KOPHH KBaJIPAaTHBIX YPAaBHEHUH C AEHCTBUTEIbHBIMU
KO3 PHULIHEHTaMHU.
3aganue:
1. Pemnre ypaBHeHue:
x2—2x+2=0
x*+4x+53=0
x24+4x+29=0
KoHTposbHbIe BONPOCHI 1151 3AIUTHI:
1. Kakumu uuciamu MexJay cOOOH SBISIOTCS KOPHHM KBaJpPaTHOIO YpPaBHEHHsI C OTPHUIATEIbHBIM
JTUCKPUMHHAHTOM?
2. Yewmy paBeH KOpeHb KBajpaTHbIH u3 -100?
3. Uemy paBeH KBaJpaT MHUMOW €IWHHIIBI?

IIpakTyeckoe 3ansaTue Ne 46
Bo3BeieHne KOMIJIEKCHOTO YHCJIAa B HATYPAJIbHYIO CTelleHb
Lesb: HayuuTHCS MPUMEHATH GopMyily MyaBpa NpH peleH!H 3aJaHui ¢ KOMIUIEKCHBIMU YHCIaMU.
3aganue:
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z=||:|:|5—,+:srn —,|
Bo3BecTu B CTENEHb L L6 A

o o 4 .
[IpencraBUTh KOMIIIEKCHOE YUCIO B TPUTOHOMETPUYECKON popme 1 HalTH Z; , ecnu zq = 1+1

KoHTpoJibHbIe BOPOCHI IS 321U THI:
I'ne ucnonwzyercst popmyna Myaspa?
Kewm ony6immkoBana ¢opmyna Myaspa B 1722romy?
K kakoii (popme KOMITJIEKCHOTO Yucia mpuMeHnMa Gopmyia Myaspa?

IMpakTnyeckoe 3ansiTue Ne 47
JlelicTBMS HA/l KOMILJIEKCHBIMHU YHCJIAMHU B Pa3HbIX (JOpMax 3alucu

Hean: wuccrnenoBaTh d7I€MEHTapHbIC ACHCTBHS HaJ KOMIUIEKCHBIMU YHCIAMU B PA3IMYHBIX (POpPMaXx.

3ananmue:
1. TlpencraBuTh B TPUTOHOMETPUYECKON M MOKA3aTENbHON (hopme unciio z=2+2i .
2. BbInoOmHUTH JCHCTBUSI yMHOKEHHUS U JICJICHUSI B TPUTOHOMETpUYecKoit hopme: z=5i u z=1+i.
3. IlpencraButh B anrebpandeckoii (popme uncio z=2(cos2/1 + i sin2I)
KoHTposbHbIe BONIPOCHI 115 3aIIUTHI:
1. Kakue cymecTByIOT (GOPMBI KOMIICKCHBIX YHCEN?
2. Kak HaiiTh apryMeHT KOMIUIEKCHOTO Juciia?
3. Pacckaxwure anroput™M mepexoga OT anreOpamyeckod (OPMBI  KOMIUIEKCHOTO — YHCIa
TPUTOHOMETPUYECKOM.
4. Kak onpenenuTh, B KAKOW YSTBEPTH HAXOAUTCS TOUYKa Z=a+hi?
5. Uro HazbIBaeTCs MOAYJIEM KOMILIEKCHOTO yucia?

[MpakTnyeckoe 3ansiTue Ne 48
IlepecTanoBKM, pa3MellleHNsI, COYCTAHUSA

Henab: 3HaTh U yMETh NPUMEHSTH (POPMYIIBI IEPECTAHOBOK, pa3MEIICHU, COUETaHHH.

3ananmue:

1. Beruucinure:
1) Ps

2) Pe

3) Ago®

4) Ag"

5) Cg®

6) C10°

2. BemmonHuTe AEHCTBUS:
1)P; -Ps

2) At + Ag?
3)Cs = Cs

4) As* + Cg?

1.
2. Yto Ha3pIBaeTC MepecTaHOBKAMU?

KoHnTposabHbIe BONPOCHI A5 3aIMThI:
Uro Ha3zbiBaeTcs n- pakTopuaniom?

K
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3. Uro Ha3bIBaeTCs MEpEeMEIICHUSIMU?
4, Yro Ha3pIBACTCSA COUYETAHUAMU?

IpakTnyeckoe 3ansiTue Ne 49
KomOunaropuka

Ienb: HayunThCs pelIaTh NPOCTENIINE KOMOMHATOPHBIE 3aJaUH.
3ananue:
3anava 1.CkoabKUMHU cIOCOOaMU MOKHO BBIOPATh IBYX JAEKYPHBIX, €CJIU B Ipymnne 23 ydanuxcs?
3amaua 2. CKOJIBKO CYIIECTBYET BAPUAHTOB PACIIOJIOKEHUSI 6 BArOHOB IIPU COCTABIICHUH MTACCAXKUPCKOTO
noe3na?
3amaua 3. B knacce 12 ydamuxcsi. CKOJIBKO CYIIECTBYET BapuaHTOB (hOpMUPOBaHUS KOMaH/IbI U3 4
YeJIOBEK JJI y4acTUsi B MaTeMaTUYEeCKON onummnuaze?
3anaya 4. B copeBHOBaHMX ydyacTBOBaJIO 4 KoMaHAbl. CKOJIBKO BAPUAHTOB paclpeAeNiCHUSI MECT MEXKIY
HUMU BO3MOKHO?
3amaua 5. CKOJNIBKMMH CIOCOOaMHU U3 cocTaBa mmoe3zaa B 10 BAaroHoB MO>KHO BHIOpaTh BaroH-peCTOpaH U
BaroH TeX. CITyKObI?

KoHTpoJibHbIEe BOPOCHI ISl 3A1UTHI:
1. TlepeuucnuTe OCHOBHBIE 33]]a4 KOMOMHATOPUKH.
2. B pasmemenusx uiu coueranusx HE BakeH mopsimok?
3. Ha kaxkoit Bonpoc oTBe4aeT KoMOMHATOpUKA?

IIpakTHyeckoe 3ansaTue Ne 50
Teopus BeposiTHOCTE

b yMEeTh BBIUKCTSATH BEPOSITHOCTH COOBITHI HA OCHOBE TIO/ICUETA YK CIIa UCXO/I0B.

3ananmue:

1. W3 uaucen 2, 3, 4, 5, 6 oqHOBpeMeHHO BbIOMparoT Tpu. Haiinure BEposSTHOCTH TOTO, YTO CYILIECTBYET
MPSIMOYTOJIbHBIA TPEYTOJIBHUK C TAKUMH CTOPOHAMM.

2. bBpocator urpanbHyto KocTh. HaliTu BEepOSATHOCTH TOTO, YTO BBIMAAET YETHOE YUCIIO OYKOB.

3. B kopobke nHaxomurcs 250 nammovex. M3 vux 100 mo 100 Bt, 50 — mo 60 Bt, 50 — mo 25 BT, 50 — o
15 Br. Bbluncauth BEpOATHOCTH TOTO, YTO MOLIHOCTH JIF0OOH B3ATOW Hayraja JIaMIIOYKU HE
npesbicuT 60 BT.

KoHTposbHbIe BONIPOCHI 1151 3AIUTHI:
Kak ¢popmynupyercs Teopema ciaoKeHusi BEpOSATHOCTEN?
YeMy paBHa CyMMa BEpOSITHOCTEN IMPOTUBOMOIOKHBIX COOBITHIA?
3. B xop3uHe 5 6enbIx, 3 4epHBIX U 7 MOJI0CATHIX MAapoB. YeMy paBHA BEPOSTHOCTH JIOCTATh HAYTa/l
OJTHOLIBETHBIN 11ap?
Uro Ha3bIBaeTCs yCIOBHOW BEPOSITHOCTHIO?
Kak popmynupyercs TeopemMa yMHOKEHHsI BEpOATHOCTEH?

™=

o s

IIpakT4eckoe 3ansaTue Ne 51

MartemaTu4yecKkasi CTATUCTUKA
Iesb: mpruoOpecTH HaBBIK HAXOXKICHUS MATEMATHYCCKOTO OXKHIaHUS, TUCIIEPCUU U CPETHETO
KBaJIPaTUYHOTO OTKJIOHEHHUS AUCKPETHOM CIydaiiHOW BEIMYMHBI 3aKOHOM PaCIpe/ICIICHUS.
3ananue:
1. 3aaH 3aK0OH pacrpe/ieieHus] TMCKPETHOM cityuaiiHoW BennuuHbl X. HaliTi: a) BepoSITHOCTD ps;0)
matematuueckoe oxxuganue M (X); B) mucnepcuro D(X)
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1.
2.
3.

x |-10]-7] 1]2]s
P, |025(02]015[01] ps

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
Kaxkas BenuunHa Ha3bIBaeTCs CIy4aitHON!?
Kakas ciyyaiinast BenMurHa Ha3bIBAETCA TUCKPETHOM?
UTo Ha3bIBaeTCs 3aKOHOM paCHpeIeiCHUs CIIy4alHON BETUYUHbBI?

IIpakTnueckoe 3ansaTue Ne 52
Pemienue ypaBHeHuit

LleJsib: MOBTOPUTH pEILICHUE TTOKA3aTENbHBIX, IOTapU(PMUIECKUX YPABHECHH.

3aganue:
62X+1 — i
1. Peuute ypaBHEHHME: 36
1\ 2x 1\*
2. Pemmre ypaBHeHueE: (E) —5- (g) —-6=0.
» = 1 »
log,x=21log,5——log,8+1log, 0,2
3. Haiigure x, ecnu 2
KoHTpoJsibHbIe BONIPOCHI /ISl 3A1IUTHI:
1. VYpaBHeHnue npezacrapiseT coOOW paBEeHCTRBO. ..
2. UYro HazpIBaeTCs KOPHEM ypaBHEHHs?
3. Ilepeuncnure o0iine METOABI peILICHUs YPaBHEHHH.
4. B uem coCTOHT CyTh METO/1a 3aMEHbI IEPEMEHHOM MIPU PELIEHUN YPABHEHUI?

[pakTnyeckoe 3ansitue Ne 53
Pemienue HepaBeHCTB

Ieab: MOBTOPUTH pelLICHHE MTOKA3ATEIbHBIX, JOTapU(PMHUUECKUX, HPPALIMOHAIBHBIX HEPABEHCTB.

3ananmue:

1.
2.

=

Pemmre nepasencteo 109, (5X—9) <log, (3x+1)

7

3x=7 7x—3
Pemure HEPaBCHCTBO: (;) < (g)

Pemnre HepaBenctso: v 24 —10x > 3—4xX

KOHTpOJIbeIe BOINIPOCHI AJIA 3aIIIUTHI:
Ecmu HEpPaBCHCTBA 3aMKUCHIBAIOTCS C IOMOIIBIO 3HAKOB < MJIM >, TO UX HA3bIBAIOT ... HEPABECHCTBAMMU.
Ecnu 06e yactu HEPAaBCHCTBA YMHOKHUTDb WJIH PA3JCIUTh HA OJHO U TO K€ IMOJIOKUTCIBHOC YUCII0, TO
... HCPAaBCHCTBA HC U3MCHUTCA.
HCPGIII/ICJIHTC O6I_I_II/I€ MCTOAbI pCHICHUS HCPABCHCTB.

IIpakTyeckoe 3ansaTue Ne 54
Cucrembl ypaBHeHUH

Heab: MOBTOPUTH pELICHUE CUCTEM JIMHEHHBIX, IOKA3aTENbHBIX, JIOTApU(PMUUECKUX YpaBHEHUH.

3ananue:

1.

log,x —logzy =2

Pemmure cucremy ypaBHeHU# {4 log,x —5logzy =7
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x+y+2z=-1,

2. Pemmurte cucremy ypaBHeHUit {2x — Yy + 2z = —4,
4x +y + 4z = 2.
3. Pemmrts cucremy ypaBHeHUI
[2x +y=-2
3¥Y =9

KoHTpoJsbHBIE BONIPOCHI /I 32AIUTHI:
1. TIlepeuncnaute METOMBI PEUIEHUS] CUCTEMBl YPABHEHUH.

IMpakTnyeckoe 3ansiTue Ne 55
IMapameTpbl
esb: M3y4YUTH OCHOBHBIE CIIOCOOBI PellleHNsl YPAaBHEHUI U HEPABEHCTB C NapaMeTpaMHu.

3aganue:
y 302 —2pr —p+6=10
1. Haiimute 3HaYeHMe HapaMeTpa p, IPU KOTOPOM ypaBHeHHe < 4pr —1] = Ynmeer 2

Pa3IMYHBIX KOPHSL.
2. Pemmre HepaBeHCTBO (a+3)x < 4a-1.

KoHTpo/ibHbIE BONPOCHI sl 3aIUTHI:
1. Yro Takoe nmapamerp?

no

Hepe‘II/ICHI/ITC OCHOBHBIC MC€TObI pCHICHUA SaﬂaHI/Iﬁ C ImapaMeTpamMu.
3. CocrtaBbTe AJITOPUTM PCUICHHA 3a/1av C IIapaMCTpaMu.

IMpakTnyeckoe 3ansiTue Ne 56
MHoro4jeHbl

Hesb: HaXOIUTh KOPHU MHOTOWICHOB C OJIHOU MEPEMEHHOM, pacKJIaIbIBaTh MHOTOUJICHBI HA
MHOXHUTEIH.
3ananue:
1. Pa3noxuTh Ha MHOKUTENH C IeNBIMU KO3 puirneHTamu x3-2x2-5x+6.
2. Pemute ypaBHEHHE

a) X>-5x+4=0

0) 2x*-7x3-7x%43x+1=0
3. Ilpu kakux a ¥ B MHOTOUJIECH 2x*+3x3-ax’+Bx-3 menures Ges ocTaTka Ha X+3, a MIpH JIEJICHUH Ha X-2

JTaeT OCTaTOK, PaBHBIN 5.

KoHnTpoJsbHbIe BONPOCHI AJ151 3A1IUTHI:
1. CdopmynupyiiTe allrOpUTM JI€JI€HHUS] MHOTOWIEHOB 0€3 ocTaTKa.

2.  ChopmynupyiTe anropuTm JeeHHsI MHOTOYIEHOB C OCTATKOM.
3. Kak 3Byunr teopema bezy?

IIpakTueckoe 3ansaTue Ne 57

YpaBHeHus1 BLICIIMX CTeNeHel
eb: M3y4nTh METOIUKY PELIEHUS] YPABHEHUH BBICIIUX CTEIEHEH.
3aganue:
Pemnre ypaBHeHue:
x*+2x3=11x>—4x -4
6x*-11x*-2x+8=0.

93



X*-9Ox*+26x-24=0

KoHTposbHbIe BONPOCHI AJIs1 3A1IUTHI:
1. Kak BeIrmsagut opmysia COKpAIEeHHOT0 YMHOKESHUS )11 BBICITUX CTCTICHEH?

2. Kakwue cymecTByOT METO/IbI pellICHUs] YPaBHEHUH BBICIIMX CTEIICHEH?
3. B uewm cytb cxemsl ['opaepa?

KonTposmpyembie komnerenuuu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Kpurtepun onenku:

«5» — o1 86% 10 100% npaBUIbHBIX OTBETOB.

«4» — ot 76% 1o 85% mpaBUIBHBIX OTBETOB.

«3» — 0T 61% 10 75% npaBUIBHBIX OTBETOB.

«2» —meHee 61% mpaBUIbHBIX OTBETOB.
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Ilepeyens BONMpoOCOB 1151 MOATOTOBKH K IK3aMEHY:

UYro Takoe mpocToe uncio?

Kakoe 4ncrno Ha3bIBaeTCst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOYKHTEH urciio 720.

Cdopmymupyiite TeopeMy O IETICHHN C OCTATKOM.

UYro Takoe B3aMMHO IIPOCTbIE Ynciia?

Kakue 3HaeTe cBOICTBA OTHOIIEHHS JETMMOCTY Ha MHOYKECTBE HATYpaIbHbIX YUCeN?
JlaiiTe onipenieseHue YuCI0BOM OKPYKHOCTH.

Yro takoe Sin t, cos t, tg t, ctg t?

[lepeuncnure ocHOBHbIE CBOMCTBA QYHKIIUU Y=COSX.
[Tepeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUHU y=SINX.

UT0 Takoe ropu30HTAIIBHBIE U BEPTUKAIbHbBIE ACUMITOTHI?

B uem cocTout reomeTpuueCcKuil CMbICT IPOU3BOAHON?

UT0 Ha3bIBAOT IPENEIOM YHUCIOBOM MOCIEA0BATEIBHOCTH?

B 4yem cocTouT pU3NUECKUil CMBICT IPOU3BOJHOM?
ChopmynupyiiTe onpeaencHue Iporu3BOIHOM.

[lepeuncanre ocHOBHBIE MpaBwia T HepeHIUPOBAHNUS.
[lepeunciiuTe OCHOBHBIE AKCMOMBI CTEPEOMETPUM U UX CIIEICTBHUS.
Kakue npsiMble B IpocTpaHCTBE HA3bIBAIOTCS MaPAILICIIbHBIMU?
JlaiiTe onpenenenue napamuieibHOCTU MPSAMOM U INIOCKOCTU B MIPOCTPAHCTBE.
Kakue npsiMble B IpoCTpaHCTBE HAa3bIBAIOTCS CKPEIIMBAIOIIMMHUCS?
UTo Takoe yroa MexJ1y CKpelIMBaOIUMHUCS IPSIMbIMUA?

JlaiiTe onpeneneHue nepneHIuKyIspHOCTH MPSIMOUN U TUIOCKOCTU B MPOCTPAHCTBE.

Yro Takoe nepneHauKysp?

Uro Takoe MpoeKIus NpsIMOM Ha MIIOCKOCTh?

Kaxue miockocTy B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHINKYIIIPHBIMU ?
Yro Takoe ByrpaHHbIN yroi?

Yro Takoe paxukan’?

[Iepeuncinre cBoKcTBa KOPHS N-OM CTEIICHHU.

Kak BbIUMCIINTE 3HaUEHHE CTETIEHU C JF0OBIM LIET0YUCICHHBIM ITOKa3aTenem?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PaIUKAIIbI?
[TpuBenuTe mpUMepbl CTENEHHbBIX (GYHKINHA.

Jaiite onpenenenne noka3aTelIbHON (QYHKIIUH.

[lepeuncnure cBoiicTBa MOKa3aTENbHON (PYHKIINU.

[IpuBeauTe npuMepsl MOKa3aTeAbHBIX PYHKIIMHA

Kaxue ypaBHEHMs Ha3bIBAIOTCS TOKA3aTEIbHBIMU?

Kaxue HepaBeHCTBa Ha3bIBAOTCS MOKA3aTENbHBIMU?

JaiiTe onpezneneHue jgorapudma.

[lepeuncnure cBoiicTBa JorapupmMuueckoi QyHKIUH.

[lepeuncnure cBoiicTBa jJorapudma.

Kakue cymecTByloT METOIbI peleHus JIorapupMUIecKuX ypaBHEHUN?
Kak nepeliTu kK HOBOMY OCHOBaHHIO Jiorapugpma?

Yro o3nauaeT nocrosiHHasg C B ONPENIEIIEHUH HEONIPEAEIEHHOTO NHTErpana?
[Touemy uHTErpan Ha3bIBAECTCS HEONPEAECIEHHBIM?

Kakas ¢pyHkuus Ha3piBaeTcs nepBooOpa3Hoil 171 3a1aHHON QYHKIMH?
UYTto Ha3bIBaeTCS HEONIPEAEIECHHBIM HHTETPAIOM?

B uem cocTouT reoMeTpuUuECKnii CMBICT HEONIPEIEIEHHOIO UHTErpasia’?
Kaxkwne Buzbl IBMKEHUI B IPOCTPAHCTBE BhI 3HaeTe?

Kakue 1Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?
Jaiite onpeneneHne BEKTOpa B MPOCTPAHCTRBE.

YeMy paBHO CKaJISIPHOE POU3BEIECHUE BEKTOPOB?

Kaxkne nBa BekTOpa B MPOCTPAHCTBE HA3BIBAKOTCA KOMIUIAHAPHBIMU?
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[Tpusma umeet N rpaneil. Kakoit MHOrOyroJIbHUK JIEKUT B €€ OCHOBAHUM ?

Kak n3menutcs 00beM chepsbl, eciiu ee paauyc yBeIuduTh B 5 paz?

MoryT 11 Bce rpaHy TPEYTroabHOU MUPAMHUIbI OBITH MPSIMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

UTo npeacTaBisIOT cOO0 CeUeHUs IUIHHIPA MIIOCKOCTAMU?

Moryt nu aBe cdepbl ¢ OOUMM LEHTPOM U C HEPaBHBIMU paJHyCaMU MMETh OOIIYI0 KacaTelbHYIO
IJIOCKOCTh?

Touku A u B npunaanexat mapy. [IpunannexuT v mapy igrodas Touka orpeska AB?

PaBHBI 11 ApyT IpyYTy YIIIBI MEXTy 00pa3ylonMMHi KOHYCa U INIOCKOCTHIO OCHOBAaHUS?

W3menutcs nu oO6beM IWIMHIpPA, €CIM JAMAMETP €ro OCHOBAHUS YBEIWYUTh B 2 pasa, a BBICOTY
YMEHBIIUTSH B 4 pa3za?

byger nm nupamupa mpaBWIBHOM, €caM €€ OOKOBBIMU TpaHSIMHU SIBISIIOTCS MpaBUIIbHBIC
TPEYrOJIbHUKN?

OTtHomeHre 00BEMOB JABYX IIapoB paBHO 8. Kak oTHOCATCS muionmaam ux moBEpXHOCTEN?

Yro mpenacTaBiseT co0o0it gucio i?

Kaxkoe uncno Ha3pIBatOT KOMIUIEKCHBIM?

Kak HaiiTy MOyJIb KOMIUIEKCHOTO yKciia?

Kakune koMIIeKCHBIE YUCIIa Ha3bIBAKOTCSA CONPSIKEHHBIMU?

Kakue cymecTByoT ()OpMbI KOMIICKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3a/1a4l KOMOWHATOPUKHU.

Urto Ha3wiBaeTcs n- hakTopragom?

Urto Ha3bIBaeTCs NEpecTaHOBKAMHU?

Uro Ha3bIBaeTcs NepeMereHusIMu?

UTto Ha3bIBaeTCs COUYETAHUAMMU?

Kak ¢popmynupyercs Teopema ciaoxKeHus: BEpOSATHOCTEN?

Uemy paBHA cymMMa BepOSITHOCTEH MPOTHUBOIIOIOKHBIX COOBITHIA?

B kop3une 5 Oenbix, 3 uepHbIX U 7 MoOJOCAThIX IIapoB. YeMy paBHa BEPOATHOCTb JOCTaTh HAayraJ
OJIHOLBETHBIN map?

Uro Ha3bIBaeTCs YCIOBHOW BEPOSITHOCTHIO?

Kak ¢popmynupyetcs Teopema yMHOKEHHS BEpPOSTHOCTEN?

[lepeuncnure oOLIME METOABI PELICHUS YPABHEHUIA.

[lepeuncnure oOuIME METOABI PELICHHS HEPABEHCTB.

B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOM MPHU PELIEHUH YpaBHEHUN?

Ilepeuncnure METOBI PEIIEHUS CUCTEMBI YPAaBHEHUH.

CocTaBbTe anropuTM pelIeHus 3a7a4 ¢ IapaMeTpaMu.

Chopmynupyiite anropuT™ AejaeHNns MHOTOWIEHOB €3 OCTaTKa.

ChopmynupyiiTe aITOPUTM JIETICHUS MHOTOUYICHOB C OCTATKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrsiiut ¢popMysia COKpaieHHOr0 YMHOXKEHHUS 1711 BBICHIINX CTENeHen?

Kakue cymecTByroT METObI PEILIEHUS yPaBHEHUI BBICIINX CTEIIEHEW?
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33H3HHH AJIA OHE€HKH OCBOCHUSA JUCHUIIJIMHBI 3a 1 CEMECTP

KY -54
OTXT — crpykrypHoe noapasaenenue OpUIIC — punmana Caml ' YIIC
PaccMmoTpeHo mpeaMeTHOH (IIUKIIOBOIT) SK3AMEHAILIMOHHBIN BUJIET Nel YTBEPX/IAIO
KOMHCCHEH OY/1m.071 Matematika 3amMecTUTeNb TUPEKTOPA 110
« » 2023 r. yuebHoit padore CITIO
I'pymma Cewmectp | (OTKT)

IIpencenarens ITIK

« » 2023 .

HHcTpykuus 11 00y4aoumumxcst
DK3aMeHaIlMoHHas paboTa BKIOYaeTl5 3amaHus mo ajreOpe W HavajgaM aHau3a U T€OMETPHH.

Yacte 1 comepxur 12 3amanuii (1-12) mo 1 Gammy, gacte 2 — 3 3amanus (13-15) mo tpu Gamna. [Ipu
BBINOJIHEHUH 33J]aHui 4acTh 1 HeoOXOAMMO MPECTaBUTh KpaTKOE pelieHue. PemieHre 3aaanuii yactu 2
JOJDKHO OBITH TPHUBEACHO IMOJIHOCTHIO, COMPOBOXKIATHCS Pa3BEPHYTHIMH TOSCHEHUSMHU: HEOOXOIUMO
MPUBECTH B OOIIIEM BHJIE BCE UCIOJIb3yeMble (OPMYJIbl; OOBSCHUTh H MOTHBHPOBATH BCE JCHCTBUS IO
XOJly PEIICHUs, CAeliaTh HeoOXomumble depTeku. [locie pemeHus Kaxaoro 3agaHus JODKEH OBITh
3amMcaH OTBET. 3a/laHusl SBJISIOTCS CTaHIAPTHBIMU JJISl Kypca MaTeMaTUKH CPEIHEro (IIOJHOro) OOIIero

oOpa3oBaHwUsl.
Kpurepum ouenkn

OtmeTka (O1eHKA)

KonnyecTBo npaBUIIBHBIX

KomngectBo IIpaBHUJILHBIX OTBCTOB B

OTBETOB B % Oannax
«5» (OTIMYHO) 86-100 19-21
«4» (xopormio) 76-85 16-18
«3» (yIOBIETBOPUTEIHHO) 61-75 13-15
«2» (HEeYyIOBJIETBOPUTEIHLHO) 0-60 0-12
Bpewmsi BoinostHenns 3aganmii — 120 MuHyT

Yacrs 1. IIpeacraBbTe KpaTKOE pelicHUE

1.(1 6ana) Haiimute abCOMOTHYIO MOTPEITHOCTh OKPYIJICHHS yncia 2,4 10 OirKaliiero meioro Yucia.

2.(1 6amn)YkaxuTte uHTEpBAT YObIBaHUS (DYHKIIMH, TpaduK KOTOPOM

n300pakeH Ha PUCYHKE.

T T

Tk

f\“

N7
ma SR La v ma

|
| : T
T 1

SN

3.(1 6amn)Pemnre npocTeiiiiee TPUroHOMETPUYECKOE ypaBHEHUE: COSt=—1.

4.(1 6a)Boranciute y , ecmn y = 2x° + 17.

5.(1 6amun)Haiinure cipaBe1IuBOE paBEHCTBO:

1) arctgy3 = %;
2) arcctgy3 = =;

6.(1 6au1) Haiinure 3HaueHNne BbIpAXKEHUS:

3) arccos

4) arcsin

“Tanfa

NI o)y

2sin60° + cos90° —tg45°
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2
7.(1 6amn) Haiinure 06nacts onpeneneHus yHKuun > — V16 —x"

-0,4x+5

8.(1 6as1) ITpu KakMX 3HAYEHHAX apryMEHTa 3HadeHne (QyHKIHUU ¥ — paBHo 13 ?

9.(1 6amn) Haitmure /() ecmn f(x)=x*-sinx.

10.(16aman) JaHo:sina = — %, rner<a< 37" . Haiinure ga ?

2
X

y= _
11. (1 6aan) Haiinure 3HaYeHNE MPOU3BOIHON (HYHKIIMH x—1 g rouke Yo =

3.

12. (1 6aa) Ipeacrassre MHOTOUWIEH B cTanaapTHoM Buae(x — 2) (x + 2)(x — 5).

Yacrsp 2. [IpeacraBbTe pa3BepHyTOE pelieHue

13.(2 6amma) Haiinute cKOpOCTh M yCKOpEHHE TOYKH B MOMEHT Bpemenu t=10C., eciim oHa IBHXKETCS
npAMOJIUHENRHO 110 3aKony S(t) = 3t3 — t + 4 (xoopmunata s(t) u3MepsieTcs B MeTpax).

14.(3 6anna)Kk rpapuky ¢yHkumu y = 3+ 7x + 4x* mpoBeneHA  KacaTembHAS  C YIJI0BBIM
kodpdurnmenTom -9. Halinure KOOpIMHATE TOYKH KaCaHUSI.

15.(3 6anna) Yepes touky O, He JISKALIYIO MEXIY NMapaJlIeIbHBIMHU TIJIOCKOCTSIMH 0 U [3, TPOBEACHBI
upsmeie lu m. Tpsamas | nepecekaer miaockoctu o 1 f B Toukax Al u A2 COOTBETCTBEHHO, IpsiMasi M — B
toukax B1 u B2. Haiigure niuny otpeska A1B1, ecnmu A2B2 =15 cm, OB1:0OB2 =3 : 5.
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ITAJT0OHLI OTBETOB

1 | 2 3 4 5 6 7 8 | 9 10 11

04 | @3) |7 “;;ZZ““‘ 10x* | 2 | v3—1|[44]] 02 | -2 0,75 0,75
12 13 14 15

x3 —5x2 —4x+20 | v=2899;a =180 | (-2;5) 9

Kpurepun oueHkun

OtmeTka (Oo1eHKa)

KonnyecTBo npaBUIIBHBIX

KomngectBo IIpaBHUJILHBIX OTBCTOB B

OTBETOB B % Oannax

«5» (OTIMYHO) 86-100 19-21

«4» (xopomio) 76-85 16-18

«3» (yIOBIETBOPUTEIHHO) 61-75 13-15
«2» (HEeyIOBJIETBOPUTEIHLHO) 0-60 0-12
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3apanus njs OICHKH OCBOCHHUA JUCHUIIJIMHBI 34 2 CEMECTP

KY -54
OTXT — crpykrypHoe noapasnenenue OpUIIC — punuana CamI'YIIC
PaccmoTpeHo mpenmeTHON (IUKIIOBOIT) SK3AMEHALIMOHHBIN BUJIET Nel YTBEPXJIAIO
KOMHCCHEH OV/In.0711 Matemartika 3aMecTHTeNb TUPEKTOPa 10
« » 2023 r. yaeOHoit padote CIIO
I'pynma Cemectp_II (OTKT)

IIpencenatens [MIK

« » 2023 r.

NucTpykuus st 00y4aonuxcs

Dk3aMeHalMoHHas padora BkIo4YaeTld 3amanus mo anredpe M HayajgaMm aHATU3a U TEOMETPHUH.
Yacte 1 comepxut 12 3amanuit (1-12) mo 1 Gamny, wacte 2 — 3 3amanus (13-15) mo Tpu Oamma. [lpu
BBITTOJIHEHUH 337aHui yacTu 1 HeoOXOAMMO MPEICTaBUTh KpaTKoe perienue. Pemenue 3aganuii yactu 2
JOJDKHO OBITh TPUBEACHO IOJHOCTBIO, CONPOBOXKIATHCS PAa3BEPHYTHIMU IMOSICHEHUSMH: HEO0O0XOIMMO
IPUBECTH B OOIIEM BHJE BCE UCIONb3yeMble (HOPMYIIbl; OOBSCHUTh U MOTHBHPOBATH BCE JCHCTBUS IO
XOJy peUICHUs, cIellaTh HeoOXoauMble 4yepTeku. [locie pemeHHus KaXaoro 3aJaHusl JTOJKCH OBITh
3amucaH OTBET. 3aJaHusl SBJISIOTCS CTAaHAAPTHBIMU IS Kypca MaTEMAaTHUKH CPEIHEro (IOJIHOTro) OO0IIero

oOpa3oBaHwUsI.
Kputepun onenkn

OTtmeTka (OIeHKA) KonmdecTBo nmpaBUIbHBIX KonruecTBo nMpaBUIIBHBIX OTBETOB B
OTBETOB B % Oamnax
«5» (OTIMYHO) 86-100 19-21
«4» (xopo11o) 76-85 16-18
«3» (YZOBIETBOPUTEIIHLHO) 61-75 13-15
«2» (HEYIOBIETBOPUTEIHHO) 0-60 12

Bpewms BbinosHenus 3aganuii — 120 munyT

Yacrts 1. [lpeacraBbTe KpaTKoe pemieHune

1.(1 6amn) YrpocTuTe BhIpaKeHHUE: 7+ 702,

+
2.(1 6an) Pemmte nokasatensHoe ypapHeHue: 32 = 3%,

3. (1 6axn) Berumcaure: 10g,2 + 10g,16.

4.(1 6asur) Pemmre norapudmudeckoe ypaBuerue: 10gs(X+2)=2.

5. (1 6am) Haiiinte MHOXKECTBO BCeX NEPBOOOPA3HBIX PYHKIUI y = COS X.

. 3
6.(1 6a1) Beranciute onpeneénnbIi uaTerpa [ N x?dx.

7.(1 6a/1) CKONBKUMH CIIOCOOAMU MOTYT IIECTh YeJIOBEK CTOATh B OUepe/lb K TeaTpalibHOM Kacce?

8. (1 6asun) Haiitn uminy Bektopa: a{5; 0; 4 }.

9. (1 6anam) OO6beM kyOa paBeH 64 cm®. Haiiure pebpo kybda.

10. (1 6a1) Pemmte HepaBeHcTBo: 87 > 0,125
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X X
11. (1 6ana) Pemute ypaBHenue 4 - (1—16) +15- G) —4=0.

12. (1 6amn) z; = 2+ 4i u z, = —4 + i Haligure z; + 2z,

Yacrts 2. [IpeacraBbTe pa3BepHyTOE pellieHUue

13.(3 6asa) Beruucnure miomans GUrypsl, OrpaHHuCHHON JTHHUSIMHU: Y = X2, y=0,x=2,x=3

14.(3 6a/uta) OcHOBaHKE MUPAMUIBI PABHOOEAPEHHBIN TPEYTOABHHUK O cTopoHamu 40cM, 25¢Mm, 1 25¢M.
E€ BpicOTa IpOoXOAUT uepe3 BEPIIMHY yIila, IPOTUBOJIEKALIET0 Oobllel cTopoHe U paBHa 8cM. Halinute

OOKOBYIO TOBEPXHOCTh TUPAMU/IBL.

22—22
Z+Z1)3 >

15. (3 6as1;1a) Berunciure ecmn z; =3+ 2iuzy, = -2+ 3i.
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ITaJI0OHLI OTBETOB

1 2 3 4 5 6 7 8 9 10 11
49 1 |5 7 sinx+ C 9 720 | V41 | -4 (=1;00) 1
12 13 14 15
-2 +3i 6L 540 cm? 7i—8
’ —4[ —2

Kpurepun onenkn

Otmetka (O1IEeHKA) KonndecTBo nmpaBUiIbHBIX KonuuecTBo nmpaBUIBHBIX OTBETOB B
OTBETOB B % Oaynax
«5» (OTIIUYHO) 86-100 29-33
«4» (xoporIo) 76-85 25-28
«3» (yIOBIETBOPUTEIHHO) 61-75 20-24
«2» (HeyIOBJIETBOPUTEIILHO) 0-60 0-19
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