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1 MHACIIOPT ®OHJJA OHEHOYHbIX CPEJACTB

@DoHJ OLIeHOYHBIX cpencTB yuebHnoro npeamera OV (.07 MatemaTrka MOXKET ObITh HCIOIB30BaH
IIPU Pa3IUYHBIX 00pPa30BaTEILHBIX TEXHOJIOTHUSX, B TOM YMCJIE€ ¥ KaK JUCTAHIIMOHHBIC KOHTPOJBHEIC
CpeACTBa MPH AIEKTPOHHOM / JUCTAHIIMOHHOM OOy4YEeHUH.

B pesynbrare ocBoenus yueOHoro mpeamera OVY/[.07 Marematnka oOydYaromMiCsS TOJDKEH
obnanate npexycmorpeHHbIME PI'OC mo crenumanbHOcTH 27.02.03 ABTOMATHKA M TEJICMEXaHWKA Ha
TpaHcnopTe (KEJIIE3HOJOPOKHOM TPAHCHOPTE) CICAYIOIIMMHU 3HAHUSMH, YMEHHUSIMH, KOTOpbIE
dopmupyror o0mme u TpodecCHOHATbHBIE KOMIIETEHIIMHM, a TaKKe JUYHOCTHBIMU pEe3yJIbTaTaMH,
OCBaMBAaEMbIMH B paMKaX IMPOTPaMMbI BOCITUTAHUS:

YHCJI0BbIe U OYKBEeHHbIE BbIPAKEHUS

Y1.BeinonHats apu@meTHyecKkue JAEHUCTBUSA, CcodYeTas YCTHbIE M IHUCbMEHHBIE IPUEMBI,
MIPUMEHEHHE BBIUMCITUTEIBHBIX YCTPOUCTB; HAXOIUTh 3HAYCHHS KOPHSI HATYpaJbHOU CTETICHHU, CTETIEHU C
palMoHaJIbHBIM IIOKa3aTesieM, Jiorapudma, HCHOJb3ysl MpPH HEOOXOJUMOCTH BBIYMCIUTENbHBIE
YCTPOWCTBA; MOJIb30BAThCS OLICHKON Y IMPUKUAKOMN MPH MPAKTHYECKUX PacyeTax.

V2.[lpuMeHSTh TOHSATHSA, CBS3aHHBIE C JICTMUMOCTHIO MENBIX YHCEN, TpPU PEIICHUHU
MaTeMaTHYeCKUX 3a7ay.

¥Y3.HaxonuTte KOpHM MHOTOWIEHOB C OJHOW IE€PEMEHHOM, pacKJIaablBaTh MHOIOYJIEHBI Ha
MHOHUTEJIH.

Y4.BeInonHATh  AEUCTBUST € KOMIUIEKCHBIMUA — YHCJIAMH, TOJb30BaThCSl TE€OMETPUUYECKOU
WHTEpIpeTaIell KOMIUIEKCHBIX YHCEN, B TPOCTEHIINX CIydasXx HaXOAWTh KOMIUIEKCHBIE KOPHHU
YpaBHEHUH C JEHCTBUTEIbHBIMU KOAD(DUITHCHTaAMH.

VS.I[IpoBoauth mpeoOpa3oBaHMs YUCIOBBIX U OYKBEHHBIX BBIPOKCHHUH, BKIIOUYAIONINX CTETICHH,
paauKabl, Jorapu(mbl U TPUTOHOMETPUYECKHE (PYHKINU.

HCNO0Jb30BATh MNPHOOpPETCHHbIC 3HAHMS W YMEHHMS B INPAKTHYECKOH JAeATeIbHOCTH H
IOBCEIHEBHOM KU3HH 1JIA:

MPaKTUYECKUX pacuyeToB Mo ¢GopMmysam, BKIoYas (HOPMYIbl, COAEpKAIIUe CTENEHH, PaauKaibl,
JorapuMmbl U TPUTOHOMETpUUYECKUE (QYHKIUH, UCTIONb3Ys MPU HEOOXOIUMOCTH CIIPAaBOYHBIE MaTepHabl
Y MPOCTEUIINE BEIYUCIUTEIBHBIE YCTPONCTBA;

MpUOOpETEeHUsI MPAKTUYECKOTO OMBITAa JESTENIbHOCTH, MPEIIIECTBYIOIECH MpodeccnoHaNbHOM, B
OCHOBE KOTOPOM JIGKHUT JaHHBIA y4€OHBIN MpeIMET.

Gynkuumn u rpapuku

¥Y6.0mpenenars 3HaueHne (PyHKLIUU 110 3HAYEHUIO apIyMEHTa IIPU Pa3IMuHbIX CIOcO0ax 3aJaHus
byHKINHA.

¥Y7.Crpouts rpapuku U3y4eHHbIX (DYHKLUH, BBIIOIHATH IPeoOpa3oBaHus IpauKOB.

¥8.0mnuceiBath 10 rpaduky u 1no Gopmyse noBeAeHUE U CBOMCTBA PYHKIMII.

Y9.Pemarb ypaBHEeHHUs, CUCTEMbl YpaBHEHUH, HEPABEHCTBA, UCIOJb3Ysl CBOMCTBA QYHKIUI U UX
rpaduyecKue npeicTaBIeHus.

HCIOJIL30BATh INPHOOPETEHHBbIC 3HAHUS M YMEHHSI B NPAKTHYECKOH JeATEJbHOCTH H
NOBCEIHEBHOM KU3HM IJIfA:

OMMCAHMSI M MCCIEOBAHUS C MOMOIIBIO (PYHKIMH pealbHbIX 3aBUCHUMOCTEH, MPEACTaBICHUS MX
rpaduuecKy; MHTEpIpeTaluy rpaguKoB peanbHbIX MPOLIECCOB;

NpUOOPETEHUs NMPAKTHUUECKOTO OIBITA JEATENLHOCTH, MPEIIECTBYIOEN NpodeccnoHalbHOH, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA yUeOHBIN MpeaMeT.

HA4aJla MaTeMaTH4YeCKOro aHAJIHu3a

¥Y10.Haxomuth cyMMy OECKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON IPOTPECCUH.

Y11.BeIuucisaTe Npou3BOJIHBIE U MEPBOOOPA3HbIE AIIEMEHTAPHBIX (DYHKIMIA, MPUMEHss MpaBuUia
BBIUMCIIEHUS IPOU3BOIHBIX U MEPBOOOPA3HBIX, UCIIOJIB3YS CIIPABOYHbBIE MAaTEpHAIIBI.

¥Y12.UccnenoBaTh GYHKIHUU U CTPOUTH UX I'PpaUKU C TOMOIIBIO TPOU3BOTHOM.

¥Y13.Pemats 331241 ¢ IPUMEHEHUEM YpaBHEHUs KacaTeIbHOU K rpaduKy GyHKIUH.



Y14.Pemate 3a7aydl Ha HAaXOXJACHUE HAMOOJBIIEr0 W HAUMEHBIIEr0 3HAaueHUs (yHKUUU Ha
OTpE3KE.

Y15.Bbiunciarh m1o1aib KpUBOJIMHEHHOM Tpaneuuu;

HCIO0JIL30BATh MNPHOOpPeTeHHbIe 3HAHUS M YMEHHSl B NPAKTHYECKON [esiTeIbHOCTH H
NOBCEAHEBHOM KM3HU JIA:

pelIeHNs] T€OMETPUUYECKUX, (PU3MUECKUX, IKOHOMUYECKUX U JIPYIMX HPUKIATHBIX 3a/1a4, B TOM
yyclie 3a/lad Ha HauOoJIbIIME M HAaUMEHbIINE 3HAYEHHs] C IMPUMEHEHHEM alllapara MaTeMaTH4eCKOIo
aHanu3a;

NpHOOPETEHUs] MPAKTHUECKOTO OIBITA JIEATEIHOCTH, MPEIIIECTBYIONIEH MPopecCHOHATBHOH, B
OCHOBE KOTOPOM JIEKUT JIaHHBIN yueOHbIN ITpeIMeT.

YPAaBHeHHS M HEPABEHCTBA

Y16.Pemate panmoHaNbHbIEe, MMOKa3aTelbHBIE W JIOTapU(PMHUYECKHE YpaBHEHUS W HEPaBEHCTBA,
MppalMOHAJIbHBIE U TPUTOHOMETPUYECKUE YPABHEHMUSI, UX CUCTEMBI.

¥Y17./Joka3pIBaTh HECTIOKHBIE HEPABEHCTBA.

VY18.Pemiate TEKCTOBBIE 3aJa4d C TIOMOMIBIO COCTAaBJICHUS YpPaBHEHWH W HEPABEHCTB,
MHTEPIPETUPYS PE3YJIBTAT C YIETOM OIPAHUYEHUN YCIOBHS 3aa4H.

¥Y19.M300paxkaTh Ha KOOPAWHATHOHN TUIOCKOCTH MHOXKECTBA PEUICHUN YPaBHEHUH W HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U KX CHCTEM.

¥20.HaxomuTh TpUOIMKEHHBIE pEIIeHUS YpaBHEHHH W WX CHUCTEM, HCIONB3ys rpadudeckuii
METO/I.

¥Y21.Pemats ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM TpaduiyecKUX MpeICTaBIeHHH,
CBOMCTB (PyHKIUH, TPOU3BOJHOM.

HCIOJIL30BATH MNPHOOpeTeHHble 3HAHUSI M YMEHHSl B NPAKTHYECKOH [1eSiTeJIbHOCTH H
NOBCEIHEBHOM KU3HM JIf:

IIOCTPOCHHS U UCCIIEJOBAHMS MPOCTENIINX MATEMATUYECKAX MOJEIIEH;

IIPUOOPETEHUS NMPAKTUUECKOTO OIBITA AEATEIIHOCTH, MPEAIIECTBYIOMIEH NPopecCHOHATBHON, B
OCHOBE KOTOPOM JIGKHUT JaHHBIA y4eOHBIN MPEIMET.

3JIEMeHTbl KOMOMHATOPHUKH, CTATHCTHKH M TEOPHHU BEPOATHOCTEH

Y22, Pematp mnpocTedIe KOMOWMHATOpPHBIE 3aJadyd METOJOM Tepebopa, a Takke ¢
UCIOJIb30BAHUEM H3BECTHBIX (GOpMYJ, TpeyronbHuka I[lackans; BBIUMCIATH KOAPPULIUEHTH OHMHOMA
HeroToHa no ¢opmyiie 1 ¢ HCHOIb30BaHUEM TpeyrosbHuka [lackans.

¥V23.BbyuciiaTh BEPOSITHOCTH COOBITUM Ha OCHOBE IOJCYETa YHCIa HMCXOJO0B (TIpocTerIme
CITyJam).

HCIOJIL30BATh INPHOOpPETEHHBbIC 3HAHUS M YMEHHS B IPAKTHYECKOH JeATeJIbHOCTH H
IOBCEIHEBHOM KU3HM JIf:

aHalM3a peaJbHBIX UYHUCIOBBIX JAHHBIX, MPEJICTABJICHHBIX B BUJAE IUarpaMM, rpadukoB; A
aHanM3a MHQGOpPMaIMK CTATUCTUYECKOTO XapaKTepa;

NPUOOPETEHUS NMPAKTHUUECKOTO OIBbITA JAEATENbHOCTH, MpeIIIecTBYIOed npodeccuoHalbHOM, B
OCHOBE KOTOPOH JIEKUT JaHHBIA y4eOHBIN MpeaMET.

reoMeTpus

¥Y24.CooTHOCUTDH IUIOCKUE FeOMeTpUYecKue (GUrypsl U TpeXMepHble OOBEKThHI ¢ UX OMUCAHUSAMU,
gyepTekaMu, H300pakeHUSAMM; Pa3JInyaTh U aHAIU3UPOBATh B3aUMHOE PACHOJIOKEHHUE QUryp.

¥Y25.1300paxaTs reoMmeTpuuecKue GUrypsl ¥ Tejia, BHIIOIHATh YEPTEXK 0 YCIOBUIO 3aa4H.

¥Y26.Pemate reoMeTpuyecKe 3a/1aud, ONUPAsICh Ha U3y4EHHbIE CBOIMCTBA MIAHUMETPUYECKUX U
CTepeOMEeTpUYECKUX (GUIryp U  OTHOIIEHWH MEXJIy HHUMH, MpUMEHss anreOpandeckuid U
TPUTOHOMETPUUECKUH amnmnapar.

¥Y27.IlpoBoauTh JOKa3aTelbHbIE PAcCyKACHUS NpPU pPELIeHUH 3ajay, JI0Ka3blBaTh OCHOBHBIE
TEOPEMBI Kypca;

Y28.BbIuuciaTh JTUHEHHBIE 3JIEMEHTHI U YIJIBI B IPOCTPAHCTBEHHBIX KOH(PUTYpalUiX, 00beMBbI U
TUTOIIA/M TOBEPXHOCTEN MPOCTPAHCTBEHHBIX T U UX MPOCTEHIIINX KOMOMHALIMH.

¥Y29.IlpuMeHATh KOOPAUHATHO-BEKTOPHBIM METOJ Ul BBIYMCICHHUS OTHOLICHHWH, PACCTOSIHMNA U
yTJIOB.
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¥30.Ctpouth ceueHus: MHOTOTPAHHUKOB M N300paykaTh CEYCHHUS TEJl BPAIICHUS.

HCIIO0JIL30BATh NPHOOpPeTeHHbIe 3HAHUSI M YMEHHS] B NPAKTHYECKONl /JesiTeJIbHOCTH U
NOBCEeIHEBHOM KU3HU IS

HcCle0BaHus (MOJIEIMPOBAHUS) HECIOKHBIX NPAKTUYECKUX CUTyallMii Ha OCHOBE H3yYEHHBIX
(bopmyIn U CBOWCTB GUTYD;

BBIUMCIICHUS JUIMH, IUIOMIAJIE W O0OBbEMOB pealbHBIX OOBEKTOB NpPU PEIICHUH MPAKTHYECKHX
3aJ1a4, UCIO0JIb3YS IPU HEOOXOJUMOCTH CIIPABOYHUKH U BHIYMCIIUTEIbHBIE YCTPONUCTBA;

NpHOOPETEHUs] MPAKTHUECKOTO OIBITA JEATEILHOCTH, MPEIIIECTBYIONIEH MPopecCHOHATBHOH, B
OCHOBE KOTOPOM JIEKUT JIaHHBIN yueOHbIN ITpeIMeT.

31. 3HayeHre MaTEMAaTUYECKON HAYKU /ISl PEIlieHUs 3aa4, BOZHUKAIOIIKUX B TEOPUU U MPAKTHUKE;
UIMPOTY W OrPAHUYEHHOCTh INPUMEHEHHS] MaTeMaTHUYeCKUX METOJI0OB K aHalu3y M HCCIEI0BAaHUIO
MIPOLIECCOB U SBJICHUH B IPUPOJIE U OOILIECTBE;

32. 3HaueHue NPaKkTUKU U BOMIPOCOB, BOHUKAIOIIUX B CaMOil MareMaTuke A GOpMUpPOBaHUS U
pa3BUTHS MaTeMaTHYECKON HayKU

33. Uneu pacuimpeHus: YUCIOBBIX MHOXKECTB KaK Crloco0a MOCTPOEHHs HOBOI'O MaTEMaTHYECKOrO
anmapara Jjs peleHus MPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MAaTEMaTUKH;

34. 3HaueHue uIEH, METOJOB W pe3ylIbTaTOB aireOpbl W MaTEMaTHYECKOTO aHaau3a Jyist
ITOCTPOEHHUSI MOJIENEHN pPEATbHBIX IPOIECCOB M CUTYyalU;

35.B03MOXKHOCTH T€OMETPUU JI1 ONUCAHHS CBOWMCTB PEANBHBIX INPEIMETOB M HX B3aMMHOTO
PacroJIOKEHus;

36. VYHEBepcalbHBIA XapakTep 3aKOHOB JIOTHKH MAaTEMaTHYEeCKHX PaCCYXJICHUU, WX
MPUMEHUMOCTh B PA3JIMYHBIX 00JIACTAX YEIOBEUECKOM NIEATEILHOCTH;

37. Paznuumne TpeOoBaHUM, MPEIBABIAEMBIX K JI0KAa3aTEIHCTBAM B MaTEMAaTHKE, €CTECTBEHHBIX,
COLIMAIBHO-3KOHOMUYECKHUX U TYMaHUTApPHBIX HAyKaX, HA MPAKTHUKE;

38. Posib akcMOMAaTHKM B MaTE€MaTHKE; BO3MOXHOCTh IMOCTPOCHHSI MAaTEMaTUYECKUX TEOPUH Ha
aKCMOMaTHYECKOM OCHOBE; 3HAUEHHE aKCUOMATHKH JIJIsl APYTrUX 00JacTei 3HaAHUS U Ui IPaKTUKU;

39. BeposSITHOCTHBIN XapaKTep pa3IuyHbIX MPOLIECCOB U 3aKOHOMEPHOCTEW OKPYXKAIOIIET0 MUpa.

-001Me KOMIIeTEeHI UM :

OK 01. Bei6uparh crmocoOsl pemeHus 3a1a4 npoGpecCHOHATBHOM IEATeIbHOCTH TPUMEHUTEIBHO
K pa3JINYHbIM KOHTEKCTaM;

OK 02. Vcnonp30BaTh COBPEMEHHBIE CPE/ICTBA MOKCKA, aHAIM3a U UHTEpIpeTaluu HHGOopMaluu
1 uH(GOPMALIMOHHBIE TEXHOJIOTUH ISl BBIIOJIHEHHUS 33/]1a4 MPO(ecCHOHAIBHOM e TeNbHOCTH;

OK 03. IlmaampoBaTh M peaii30BBIBaTh COOCTBEHHOE NPO(EecCHOHATBLHOE W JUYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO JESITEbHOCTh B MPoQecCUOHANBbHOMN cdepe, UCTONb30BaTh 3HAHUS T10
MpaBOBOU U ()MHAHCOBOM I'PAaMOTHOCTHU B Pa3IMYHBIX )KU3HEHHBIX CUTYaIUAX;

OK 04. DddexTuBHO B3auMOIeHCTBOBATh U pab0OTAaTh B KOJUIEKTHBE U KOMAH/IE;

OK 05. OcymiecTBisiTh YCTHYHO M NHCbMEHHYKO KOMMYHHMKAlUI0 HAa TOCYAAPCTBEHHOM S3bIKE
Poccuiickoit @deneparuu ¢ yueTroM 0COOEHHOCTEH COLMABHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IIposBisATh TpaXkAaHCKO-NATPUOTUYECKYIO IO3ULHUIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE  TPAJULUUOHHBIX  POCCHUHCKHX  JyXOBHO-HPAaBCTBEHHBIX  I[€HHOCTEW,
B TOM YHCJIE€ C YUETOM rapMOHM3ALUU MEKHAIIMOHAIbHBIX U MEXKPEIUTUO3HBIX OTHOLLICHUN, TPUMEHSITh
CTaHJApThl aHTUKOPPYILIMOHHOTO TIOBECHUS;

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOLIEH Cpelbl, pecypcocOepekeHuIo, MPUMEHSTh
3HaHUS 00 M3MEHEHUH KIuMaTa, MPUHLIUIBI OepeXxIIMBOTO MPOM3BOJCTBA, F3PPEKTUBHO NEHCTBOBATH B
Ype3BbIYAITHBIX CUTYALIUSX.

-npo(ecCHOHAILHBIC KOMIICTCHIIUH

IIK 1.1. AsnanusupoBaTh pabOTy CTAHIHUOHHBIX, MEPETOHHBIX, MHUKPOMPOILECCOPHBIX H
JMAarHOCTUYECKUX CUCTEM aBTOMATHUKU MO MPUHUUIUAIBHBIM CXEMaM

MK 1.3. TIpoBoauTh H3MEpEeHUs MapaMeTpoB MNPUOOPOB U YCTPOWCTB CUTHAJIU3AIlUH,
LEHTPAIN3aLUU U OJTOKHUPOBKH.

IIK 3.2. OcymmecTBasTh peryaIupoBKy U IPOBEPKY pabOThl YCTPOHCTB U MPUOOPOB CUTHAIM3ALINHY,
LEHTPAIN3ALUU U OJTOKHUPOBKH.



-THYHOCTHBIE Pe3yabTaThI:

JIP.2 IlposBisomuii akTUBHYIO TPaX/IaHCKYIO [TO3ULIHIO, IEMOHCTPUPYIOIINHI PHUBEP)KEHHOCTh
IIPUHLUAIIAM YECTHOCTH, MOPSIAOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIA M Y4acCTBYIOLUIUMH B
CTYICHYECKOM M TEpPUTOPUAILHOM CAMOYIpPABICHHH, B TOM YHCIIE Ha YCIOBUAX JOOPOBOJIHYECTBA,
MPOAYKTHBHO B3aMMO/ICHCTBYIOIINI M YUAaCTBYIOLIUH B NESITEIHHOCTH OOIIECTBEHHBIX OPraHU3aIIA.

JIP.4  TIposBISIIOIINI U IEMOHCTPUPYIOUIUMN YBAXKEHUE K JIFOASAM TPy/ia, OCO3HAIOIINM IIEHHOCTh
coocrBeHHoro Tpyna. Crpemsimumiics K (GOPMHPOBAHWIO B CETEBOM Cpele JUYHOCTHO W
po(hecCHOHATFHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIIEIaY.

JIP.23 [lonmydyenne o0Oy4arOMUMUCS BO3MOXXHOCTH CaMOPACKpPHITHS M CaMOpealIn3alis
JINYHOCTH.

JIP.30 OcymecTBIAOMMI MOUCK ¥ HCIOJIb30BaHHE WHPOPMALUU, HEOOXOAUMON IS
3¢ ($EeKTUBHOIO BHINIOJHEHUS PAa3IUYHbIX 3a/1a4, MPO(PECCHOHATIBHOTO U IUYHOCTHOTO Pa3BUTHSL.

®opMoii TPOMEKYTOUHOM ATTECTALMK MO YIeOHOMY MPEAMETY SBJISIOTCS 3a4eT ¢ ouneHkoii (|
ceMecTp) U MuchbMeHHbIH Ik3amen (Il cemectp).



2 PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA,
HOJJIEXKAINUE ITPOBEPKE

2.1 B pesynbTare aTTeCcTalMy MO y4eOHOMY MPEAMETY OCYIIECTBIIIETCS KOMILIEKCHAsI IPOBEpKa
CIICAYIOIIMX yMEHUH W 3HAHWH, a TaKkkKe AWHAMHMKAa (OPMHPOBAHHA OOLIUX, MPO(ECCHOHATBHBIX
KOMIIETEHIIMH U JINYHOCTHBIX PE3yJIbTaTOB B paMKax IPOrpaMMbl BOCIIMTAHMSL:

PesyabTaTnl 00yuenus:
yMeHHsl, 3HAHMA,
KOMIIeTeHIIUHM 1

JINYHOCTHBIE Pe3yIbTAThI

Iloka3aTesn olleHKH pe3yJjbTarTra

®opma KOHTPOJIsA
U OLlCHUBAHUA

Ymers:

V1. BeInosHATh - BBIYHCIIATH 3HaueHus | TectupoBanue,
apudmernyeckue TPUTOHOMETPUYECKHX (QYHKIUN C 3aJaHHOW | YCTHBIN ompoc,
JNENCTBHUsI, COYETas! yCTHBIE | CTENEHbI TOYHOCTH; pe3ynbTaT

Y MIACbMEHHBIE ITPUEMBI, - npeoOpa3oBbIBaTh  TPUTOHOMETPUYECKHE | BBHIIIOJIHEHUS
IIPUMEHEHHE BBIPAXKEHUS, UCIOJIb3Ys] TPUTOHOMETPUYECKUE | CAMOCTOSITENBHBIX U
BBIYMCITUTEIBHBIX (hopmyIbL; MIPaKTUYECKUX
YCTPOWCTB; HAXOJAUTh - CcTpouTh TpaduKd TPUTOHOMETPUYECKUX | paloT.

3HAYCHHS KOPHSI
HaTypaJbHOW CTETIEHHU,
CTETNIEHU C PAIlMOHATBLHBIM
rokasaresem, Jjorapudma,
UCIOJIB3YS MpU
HEO00XO0IUMOCTH
BBIYHCIIUTENbHbIE
YCTPOMCTBA; MOJIb30BATHCA
OIIEHKOM ¥ MPUKHUAKON TIPH
MPAKTUYECKUX pacyeTax.
OK 01 - OK 07,

IIK 1.1, TIK 1.3, TIK 3.2,
JIP 2,4,23,30

(GyHKIUH 1 HAa HUX WITIOCTPUPOBATH CBOKCTBA
byHKIMIL;

- TIPUMEHSATH reOMETPUIECKUE
npeoOpazoBaHus (CABUT U JedopMalnio) Mpu
MOCTPOCHUH TpaKOB;

- peuiatb TPUTOHOMETPUYECKHE YpaBHEHUS C
MTOMOIIBIO YUCIOBOM OKPYKHOCTH;

- pemarb TPUTOHOMETPUYECKHE YpaBHEHUS C
MTOMOIIbI0O OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIEC TEPEUUCICHHBIE (OPMYIIBI
py peoOpa30BaHUU BBIPAKEHUH;

- TOpUMEHATH,  (QOpMyJabl  MPH  PELICHUU
TPUTOHOMETPHUYECKUX YPABHEHUI 1 HEPAaBEHCTB;
- BBIYUCIISTD MIpeieibl (DyHKIIHIA;
- BBIYUCIISITH IPOU3BOJIHYIO;

- BBIYUCIIATD MIPOU3BOTHYIO
GbyHKIMH;

- COCTaBJISITh YPaBHEHHE KacaTeIbHOI;

- UCCNIEI0OBATh U CTPOUTH Irpapukul PyHKIIUNA;

- paboTaTh C BBIPAKEHUSMHU COJEpPIKALIUE
KOpEHb N-HOM CTENeHu;

- CTpouTh TpadUKu CTETEHHBIX (PYHKIIHIA;

- npeoOpa3oBbIBaThb ATU TIpapuKu IyTeM
c/BUTa U JepopmMaluu;

- CTpOUTH rpaduKu MOKa3aTeNbHBIX,
GYHKIUE TpU pa3NUYHBIX OCHOBAHMUSX M Ha
HUX WUTIOCTPUPOBATH CBOWCTBA (DYHKIINIA;

- 1npeoOpa3oBbIBaTh 3TH TIpaduku myTeM
c/BUTa U JepopMaluu;

- BBIUMCISATH  3HAYEHHUS  [OKa3aTelbHBIX
BBIPQXKEHUH C TIOMOILbIO OCHOBHBIX TOXJIECTB
1 BBIYUCIIUTENBHBIX CPEJICTB;

CJIOKHOH




- pemarb HECJIO’KHBIE ypaBHEHUS,
IIpHBOAMMBIE K BHaMm: a® = a 9%, af®) = p;

- pemiath HECJIO’KHBIE HEepaBEHCTBA,
TIPMBOIMMBIE K BHIaM: alV>< g 9%,

- crpouth rpadukud  JorapupMuIecKux
(GYHKIMHA TpU pa3iIMYHBIX OCHOBAHHMSX WM Ha
HUX WLTIOCTPUPOBATH CBOWCTBA (PYHKIINN;

- mpeoOpa3oBbIBaTh JTH Trpaduku myTeMm
ciBUTa U JeOopMaInu;

- BBIYMCIATH 3HAYEHUS JorapupMuyecKux
BBIPQKEHUH C IMIOMOIIBI0 OCHOBHBIX TOKIECTB
Y BBIYUCIIUTEILHBIX CPEJICTB;

- permarb HECIIOKHBIC ypaBHEHHS,
npuBoguMble K BumaM: 10ga(x)=f(X) pemats
HECIIOXKHBIC ~ HEPABEHCTBA, MPHBOJMMBIC K

BunaMm: 10gaf(x)><logag(x).

V2. IIpuMeHsTh MOHSTHSA, - BBITIOJIHATD ONEPALMH ACICHUS HAl IeJIbIMA | TecTupoBaHuUe,
CBSI3aHHBIE C JETUMOCTBIO | YHCIIaMHU; YCTHBIH OTpOC,
LEJIBIX YHCeI, IPU - IPUMEHSTH CBOMCTBA OTHOIIICHUS IEJIMMOCTH Ha | PEe3yJIbTaT
peIIeHur MaTEMaTUYECKUX | MHOYKECTBE HaTYPATbHBIX YHCET TIPH PEIICHUH BBITIOJTHCHUS
3ajad. 3a/1a4; CaMOCTOSTEIbHBIX U
OK 01 - OK 07, - IPYMEHSATD ITPU3HAKH JCTMMOCTH IIPY PEILICHUN MIPaKTUYECKUX
JIP 2,4,23,30 3a1ad. pabor,
V3. Haxoauth KOpHU - BBIYHCIIATH MPEEIbl (PYHKIIHIA; TectupoBanue,
MHOTOYJICHOB C OJTHOM - BBIYUCIIATH TPOU3BOJIHYIO; YCTHBIN OIpOC,
MEPEMEHHOM, - BEIYHUCIATH MPOU3BOIHYIO CJIO’KHOM | pe3ysbTar
packiaabiBaTh byHKINH; BBITIOJTHCHUS
MHOTOYJICHEI Ha - COCTaBJISITh YPABHEHUE KACATEJIbHOM; CaMOCTOSITEIIbHBIX U
MHOKHUTEJHN. - UCCJIEIOBATh U CTPOUTH rpaduKu PyHKITUH; MPaKTUYECKUX
OK 01 - OK 07, - HAXOJUTh KOPHHM MHOTOWIEHOB C OJHOM | paboT,
JIP 2,4,23,30 MIEPEMEHHOM;

- pacKJIaJbIBaTh MHOTOWJICHbI HA MHOKHUTEJIH;

- TNpPUMEHATh TeopeMy be3y mpu penieHun

3aj1ad4.
V4. BoINOJHATh ACUCTBUS | -  BBINOJHATH JEHUCTBUA C KOMIUIEKCHBIMU | TecTupoBaHue,
C KOMILJICKCHBIMU YHCJIaMU, YCTHBIH OIpoc,
YHCIaMU, OJIb30BaThCS - II0JBh30BaTHCSA F€OMETPUUECKON | pe3yabTaT
reoMeTpUYECKOi HMHTEpIpeTaueid KOMIUIEKCHBIX YUCEN, BBITIOJTHCHUS
UHTEpIpeTauei - HaxoJUThb KOMIUJIEKCHbIE KOPHU YPAaBHEHHUH | CAMOCTOSTEIbHBIX U
KOMIIICKCHBIX YHCE, B C IeHCTBUTEIHHBIMU KOIPPHUITUECHTAMH. MPaKTUYECKUX
MPOCTEHMIINX CITydasx pabor,

HaXOJUTh KOMILIEKCHbIE
KOPHH YpaBHEHUH C
JeCTBUTENbHBIMH
Koa(hduIeHTaMu.

OK 01 - OK 07,

JIP 2,4,23,30




V5. [IpoBoauTh
peoOpa3oBaHMs
YHCIIOBBIX M OYKBEHHBIX
BBIPAKECHU, BKIIFOYAIOIINX
CTCTICHH, PaJIUKAIIBI,
norapu(Mel 1
TPUTOHOMETPUICCKHE
byHKINH.

OK 01 - OK 07,

JIP 2,4,23,30

- BBIYUCIATH 3HAYCHUS
TPUTOHOMETPUYECKUX (YHKIUHA C 3aTaHHOU
CTCTICHBIO TOUYHOCTH;

- mpeoOpa3oBBIBAaTh  TPUTOHOMETPUYECKHE
BBIPKEHUS, UCTIOIB3Ysl TPUTOHOMETPHUYCCKHE
(bopmyIbL;

- CTpouTh TpadUKh TPUTOHOMETPUUECKUX
(YHKIIUH ¥ HA HUX WLTIOCTPUPOBATH CBOKCTBA
GbyHKIUI;

- TIPUMCHSATH reOMETPUUECKHUE
npeoOpa3zoBanus (CIBUT U AedOpMaIIIO) TPH
MIOCTPOEHUH I'paUKOB;

- pemarh TPUTOHOMETPUYECKHE YPaBHEHUS C
TTOMOIIIBIO YUCIIOBOM OKPYKHOCTH;

- pemarh TPUTOHOMETPUYECKHE YPaBHEHUS C
ITOMOTIIEI0 OCHOBHBIX METO/IOB;

- TIPUMEHSTH BBIIIC TIEPSUNCIICHHBIC (OPMYIIBI
IpH TIPEOOPa30BAHIH BHIPKCHHUM;

- TpUMEHATHL  (GOpPMYJABl  TPH  PEIICHUU
TPUTOHOMETPHUYCCKUX YPABHECHHI U HEPABCHCTB,;
- paboTaTh C BBIPAKEHUSIMH COJEPKAIIHE
KOpEHb N-HOU CTENEHU;

- CTpOUTh TrpadUKy CTENEHHBIX (YHKIIHII;

- TmpeoOpa3zoBbIBaTh JTH TpaduKH TyTeM
casura u aedopmariiu;

- BBIUMCIATH  3HAYEHUS  IOKa3aTeJIbHBIX
BBIPKEHUIN C OMOIIBI0O OCHOBHBIX TOXIECTB
Y BBIYHMCITUTENIbHBIX CPE/ICTB;

- pemartb HECJI0KHbIE ypaBHEHHUS,
IPHBOAMMBIC K BuaMm: a'® = a 9%, g™ = p;

- pelarb HECJI0KHbIE HEPaBEHCTBA,
MIPUBOJIMMBIE K BUIAM: af®¥>< g 9

- crpouTh Tpaduku  JOTapUPMUYECKUX
GyHKIUH NpU pa3IMYHBIX OCHOBAHMUSX M Ha
HUX WUTIOCTPUPOBATH CBOWCTBA (DYHKIINA;

- TpeoOpazoBbIBaTh OSTH TpaduKH IMMyTeM
caBHra u aepopMmaiuu;

- BBIUMCIATH 3HAUEHUs Jorapupmuueckux
BBIP2KEHUI C TTOMOIIBI0O OCHOBHBIX TOXIECTB
U BBIUUCIUTEIBHBIX CPE/ICTB;

- pemiath HECJIOXKHBIE ypaBHEHHS,
npuBoMMble K BHIaM: 10ga(x)=f(X) pemars
HECJIO)KHbIE HEPaBEHCTBA, TMPHUBOJUMBIE K
BraM: 10gaf(X)><logag(X).

TectupoBanue,
YCTHBIH OIIpOC,
pe3ynbTaT
BBIIIOJIHEHUS
CaMOCTOSITENbHBIX U
MIPAKTUYECKUX
pabor,

V6. OnpenensTe 3HaUCHHE
(GYHKIMH 110 3HAYSHUIO
apryMeHTa IIPU Pa3IUnIHbIX
croco0ax 3aaaHus
GbyHKIMH.

OK 01 - OK 07,

JIP 2,4,23,30

- Haxo;IUTh 00IacTh OIpeieNieH s (PYHKLIHY;

- HaxO[WTh 3HAYeHWE (DYHKUMH, 3aIaHHOM
AHAIUTUYECKA WM Tpapuyeckd, MO 3HAYCHHIO
aprymMeHTa 1 Ha00opoOT;

- CTPOHMTh TpapUKA W3BECTHBIX CTEICHHBIX
bynxumii;

- TIPUMEHSTh T€OMETPHYECKHE MPEe0Opa3OBaHHs
(cBur W gedopManio) Mpu  TOCTPOESHUH

TectupoBanue,
YCTHBIH OIIpOC,
pe3ynbTar
BBITIOJIHEHUS
CaMOCTOSITENbHBIX U
IIPAKTUYECKUX
pabor,




rpaguKoB;
- mno rpapuky (yHKIMM YCTAaHABIMBaTh €&
BaO)KHEUIINE CBOICTBa (MOHOTOHHOCT®,
OIPaHUMYEHHOCTb, YETHOCTb, HEYETHOCTb,
NIEPUOJUIHOCTD, HETIPEPHIBHOCTH);
- BBIUMCIISITH HECJIOJKHBIE Npenesbl (PyHKIMN B
TOYKE ¥ Ha OECKOHEYHOCTH;

- pelarb palyoHAIbHBIE HEPAaBEHCTBA
METO/IOM UHTEPBAJIOB;
- BBIYUCIATH 3HAYEHUs
TPUTOHOMETPUYECKUX (YHKIHHA C 3aTaHHOU
CTENEHbIO TOUHOCTH;
- npeoOpa3oBbIBaTh  TPUTOHOMETPUYECKHE
BBIPAKEHUS, UCHOJb3Yysl TPUTOHOMETPUUECKUE
(bopmMyIbl;
- CTpouTh TpaduKu TPUTOHOMETPUUYECKUX
(yHKIUH U HAa HUX WITIOCTPUPOBATH CBOKCTBA
byHKIMIL;
- TPUMEHATH reoMeTpHYEecKre
npeoOpa3oBanus (CABUT U jAedopmaluiio) npu
MIOCTPOEHUHU I'paUKOB.
- peuiatb TPUTOHOMETPUYECKHE YpaBHEHUS C
ITOMOUIBIO YUCIOBOM OKPYKHOCTH;
- pelaTh TPUTOHOMETPUUECKUE YPABHEHHUS C
MIOMOUIbIO OCHOBHBIX METO/IOB;
- TPUMEHATH BBILIE NEPEUNUCIICHHBIE (POPMYIIBI
IpU NTpeoOpa30BaHNH BBIPAXKEHUI;
- TpUMEHATh  (GOpPMYJbl  IpU  pPEIIEeHUU
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPaBEHCTB;
- BBIYMCIIATD IIPEJesbl (PyHKIUHT;
- BBIYMCIIATH [IPOU3BOJIHYIO;
- BBIYMCIIATD IPOU3BOJIHYIO CJI0’KHOM
byHKINH;
- COCTaBJISATh YPaBHEHHE KacaTeIbHOM;
- UCCIIEI0BATh U CTPOUTH I'papuKu HYHKIUI.
- BBIYMCIATH  3HAYEHHUS  I10KA3aTEJIbHBIX
BBIPQ)KEHUH C ITOMOIIBIO OCHOBHBIX TOXKJECTB
Y BBIYMCIIUTEIBHBIX CPEJICTB;

- pemarsb HECJIOKHBIE ypaBHEHHS,
IPUBOIMMBIC K BuaMm: a'® = a 9%, g™ = p;
- pelarn HECIIOKHBIE HEPABEHCTBA,

IIPUBOJIMMBIE K BUIAM: a®>< g 9

- crpouth rpadukud  JorapuGpMUYECKHX
GYHKIMHA TIpU pa3jMyYHBIX OCHOBAaHHUSAX U Ha
HUX WUTIOCTPUPOBATH CBOWCTBA (PYHKIIN;

- mpeoOpa3oBbIBaTh ATH Trpaduku myTeM
cIBUTA U JePOpMaIInu;

- BBIYMCIIATH 3HAYCHUS JIorapu(PMUYECKHX
BBIPQXXCHUN C TIOMOIIBI0O OCHOBHBIX TOXJIECTB
Y BBIYUCIIUTEILHBIX CPEJICTB;

- pemarb HECJIO)KHBIC ypaBHEHHUS,
npuBouMble K BHIaM: l0Qa(x)=f(X) pemars

10



HCCI0XKHBIC HCPABCHCTBA,
Buzam: l0gaf(x)><logag(x).

IIPUBOJUMBIC K

VY7. Ctpouts rpadpuku
W3YYEHHBIX (QYHKIUH,
BBITIOJTHATh
peoOpa3oBaHMs
rpaduKoB.

OK 01 - OK 07,

JIP 2,4,23,30

- HaxXo;HTh 00JIaCTh ONpeIeIIeHusT (PYHKIINH;
- HAaxXoIUTh 3HaucHWe (YHKIMH, 33JaHHON
AQHAIMTUYECKA WM Tpauyeckd, MO 3HAYCHUIO
apryMeHTa 1 Ha000poT;
- CcTpouTh TpadWKd W3BECTHBIX CTEIEHHBIX
bynKimii;
- TIPUMEHATb T€OMETPUYECKUE IMTPeoOpa3OBaHUs
(cmBur w  ngedopManMio) TPU  TIOCTPOSHUH
rpauKoB;
- mno rpapuky (QYHKIMM YCTaHABIMBaTh €€
BaO)KHEHUIIVE CBOICTBa (MOHOTOHHOCT®,
OTPaHUYEHHOCTb, YeTHOCTb, HEYETHOCTb,
MIEPUOJUIHOCTD, HETIPEPHIBHOCTH);
- BBIYHUCIIITH HECIIOKHBIC TIpesiesbl (DyHKIMH B
TOYKE Y Ha OECKOHEYHOCTH;

- pelarh palfoOHATBHBIE HEPaBEHCTBA
METO/IOM UHTEPBAJIOB;
- BBIYHCIATH 3HAYCHHS
TPUTOHOMETPUYECKUX (GYHKIUN C 3aJaHHOU
CTETIEHBI0 TOYHOCTH:

- MpeoOpa3oBHIBATh  TPUTOHOMETPHYECKUE
BBIPKCHHUS, MCIIOJIb3Ysl TPUTOHOMETPUUYECKHE
hopmyibL;

- CTpPOUTh TpauKH TPUTOHOMETPUUECKHUX

(yHKIHMI 1 Ha HUX WITIOCTPUPOBATH CBOMCTBA
byHKIMIL;

- NPUMECHSATH TreOMETPUIECKUE
npeoOpa3zoBanus (CIBUT U AehOpPMAIIIO) TIPH
HOCTPOSHHUHU TPAPHKOB;

- pemaTh TPUTOHOMETPHUYECKUE YPABHECHUS C
MIOMOIIIBIO YHCIIOBOW OKPYKHOCTH;

- pemaTh TPUTOHOMETPHUYECKUE YPABHECHUS C
IIOMOIIIBIO OCHOBHBIX METOJIOB;

- TIPUMEHSTH BBIIIC MEPSUUCIICHHBIC (POPMYITBI
TP TIPEOOPA30BAHUM BBIPAKCHHI;

- IPUMCHATh  (GOPMYJIBI TP PCIICHUU
TPUTOHOMETPHYECKHMX YPAaBHEHUI U HEPABECHCTB;
- BBIYMCIIATH NIPEeITbl (DYHKIUHT;
- BBIYUCIISITH IPOU3BOIHYIO;

- BBIYUCIIATH MIPOU3BOJIHYIO
GbyHKIHH;

- COCTaBIISITh YpaBHEHHE KacaTeIbHOI;

- ICCNIEI0BATh U CTPOUTH IPaPUKH (PYHKIIUHA.

- BBIUMCIATH  3HAYEHUS  IOKa3aTENbHBIX
BBIPOKEHUH C TTIOMOIIBI0O OCHOBHBIX TOXIECTB
Y BBIYMCITUTENLHBIX CPEJICTB;

CJIOKHOH

- permarb HECJIOKHBIE ypaBHEHUS,
MPUBO/IUMBIE K BUJIAM: a® =g I Zf) = p:
- periarh HECJIOKHBIE HEPaBEHCTRA,

TectupoBanue,
YCTHBIH OIIpOC,
pe3yapTaT
BBIIIOJIHEHUS
CaMOCTOSITENIbHBIX U
MIPAKTUYECKUX
pabor,
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TIPMBOIMMBIE K BHaM: alV>< g 9%):

- crpouth rpaduku  JorapupMuyecKux
(GyHKIMH TpU pa3iMyHBIX OCHOBAHUAX U HA
HUX WLTIOCTPUPOBATH CBOWCTBA (PYHKIINI;

- mpeoOpa3oBbIBaTh 3TH Trpaduku myTeMm
ciBUTa U JeOpMaInu;

- BBIYMCIATH 3HAYEHUS JorapupMuyecKux
BBIPQKEHUH C IMIOMOIIBI0 OCHOBHBIX TOXKIECTB
Y BBIYHCIUTEIBHBIX CPEJICTB;

- pemarb HECJIO’KHBIC ypaBHEHHUS,
npuBoMMble K BHIaM: 10ga(x)=f(X) pemars
HECJIO)KHBIE ~ HEPaBEHCTBA, IPUBOJMMBIE K
BunaMm: 10gaf(X)><logag(x).

V8. OnuceBaTh 1o
rpaduky u o popmyie
MMOBEACHHUE B CBOICTBA
GyHKIMH.

OK 01 - OK 07,

JIP 2,4,23,30

- HaxXo;IUTh 00JIacTh onpeeneHus (PyHKIHH;
- HaXo[WTh 3Ha4YeHWe (YHKIMH, 3aJaHHOMN
AHAJIMTUYCCKN WU rpa(bnqecm, II0 3HAYCHUIO

apryMeHTa ¥ Ha000poT;
- cTpouTh TpadWKA W3BECTHBIX CTETICHHBIX
(yHKIiA;

- TIPAMEHSATh TEOMETPUYECKHE TPeoOpasoBaHus
(ciBur  w ngedopmariio) TpH  TIOCTPOSHUH
rpauKoB;
- mo TpaduKy (QYHKIUM YCTaHABIMBaTh €&
Ba)KHEHITIHIC CBOICTBa (MOHOTOHHOCTb,
OTPaHUYECHHOCTb, YETHOCTb, HEYETHOCTb,
TIEPHOTUTIHOCTD, HEMTPEPHIBHOCTH);
- BBIUHUCIIATH HECIIOXKHBIC TIpe/iesbl (DyHKIUHA B
TOYKE Y Ha OECKOHEYHOCTH;

- pellarh palMOHATBHBIC HEPaBEHCTBA
METOJIOM HHTEPBAJIOB,;
- BBIYHCITH 3HAYCHHS
TPUTOHOMETPUYCCKUX (YHKIHMHA C 3aJaHHOU
CTETIEHBIO0 TOYHOCTH:
- mpeoOpa3oBhIBATh  TPUTOHOMETPHUYECKUE
BBIPKCHUSI, UCIIOJIB3YSI TPUTOHOMETPUYECKUE
(hopmMyIbL;
- CTpPOUTh TpapuKH TPUTOHOMETPUYECCKHX
(GYHKIMK 1 HA HUX WLTIOCTPUPOBATH CBOMCTBA
GbyHKIUI;
- NPUMEHSATH TeOMETPUICCKUE
npeoOpa3oBaHus (CABUT U JepopMaluio) npu
MOCTPOECHUU TPadUKOB.
- pemarbh TPUTOHOMETPUYECKHE YpaBHEHUS C
MOMOIIBIO0 YUCIIOBOM OKPYKHOCTH;
- pemarb TPUTOHOMETPHYECKHUE YPaBHEHUS C
MOMOIIBI0 OCHOBHBIX METO/IOB;
- TIPUMEHSATH BBIIIE TIEPEUUCICHHBIE (OPMYIIBI
MIpU TIPeoOpa30BaHNH BHIPAKEHUN;
- IpUMEHATh  (QOopMyNnbl  TpU  PEIIeHUU
TPUTOHOMETPHUYECKUX YPaBHEHHI 1 HEPABEHCTB;
- BBIYUCIIATD TIpeienbl QYHKIIHIA;

TectupoBanue,
YCTHBIH OIpOC,
pe3yabTaT
BBITIOJTHEHUS
CaMOCTOSITEIbHBIX U
MPAKTUYECKUX
pabor,
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- BBIYHCIISTH IPOU3BOIHYIO;

- BBIYHCIIATD MIPOU3BOTHYIO CJIOJKHOM
GbyHKIWH;

- COCTaBJIATh YPaBHEHHE KacaTeJIbHOMN;

- HCCJIEIOBATh M CTPOUTH I'paduKu (PYHKITUI.

- BBIYMCIATH  3HAYEHHUS  IMOKa3aTEJIbHBIX
BBIPQKEHUH C MIOMOIIBI0 OCHOBHBIX TOXKECTB
Y BBIYHCIUTEIIHHBIX CPEJICTB;

- pewarpb HECJIOJKHBIC ypaBHEHHSI,
IPUBOIMMBIE K BuaM: A = a 909, g™ = p;
- perarhb HECJIOJKHBIC HEPABCHCTRA,

MPUBOIUMBIE K BUJIAM: a®>< g 9

- CTpOUTb TrpapuKku  JorapupMuyueckux
(GyHKIMH NpU pa3iIMYHBIX OCHOBAHMSX M Ha
HUX WUTIOCTPUPOBATh CBOMCTBA (PYHKIIHIA;

- TpeoOpazoBbIBaTh A3TH TpaduKH IMyTeM
C/BHTa U AepopMaluu;

- BBIUMCIATH 3HAUEHUs JOrapu@MUUEecKuX
BBIPKEHUIN C TTOMOIIBI0O OCHOBHBIX TOXIECTB
Y BBIYMCITUTENIbHBIX CPEJICTB;

- pemiath HECJI0KHbIE ypaBHEHM,
npuBoguMble K BumaM: 10ga(x)=f(X) perats
HECJIOKHBIE  HEpPaBEHCTBA, MPUBOJUMBIE K
Buaam: l0gaf(x)><logag(x).

V9. Pemats ypaBHEeHUA,
CHUCTEMBbI YpaBHCHUH,
HEpaBEHCTBA, UCIOJIb3YS
CBOMCTBA (PYHKIIMI U UX
rpadguveckue
MIpe/ICTaBICHHUS.

OK 01 - OK 07,

JIP 2,4,23,30

- BBIYHCITH 3HAYCHHS
TPUTOHOMETPUUYECKUX (YHKIHH C 3aJaHHOU
CTETIEHBIO0 TOYHOCTH,

- MpeoOpa3oBHIBATh  TPUTOHOMETPHUYECKUE
BBIPKCHUSI, UCIOJIB3YSI TPUTOHOMETPUYECKUE
hopmyibL;

- CTpPOUTh TpauKH TPUTOHOMETPUYECCKHUX
(GYHKIMH 1 HA HUX WLTIOCTPUPOBATH CBOMCTBA
GbyHKIMI;

- NPUMECHSATH TreOMETPUIECKUE
npeoOpa3zoBaHus (CIBHT W ACPOPMAIIHNIO) TIPH
OCTPOCHHUH TPAPHKOB.

- pemaTh TPUTOHOMETPHUUYECKUE YPABHECHUS C
MOMOIIIBIO YMCIIOBOW OKPY)KHOCTH;

- pemaTh TPUTOHOMETPHUYECKUE YPABHECHUS C
IIOMOIIIBIO OCHOBHBIX METOJIOB;

- TIPUMEHATH BBIIIE TIEPEUHCICHHBIE (POPMYIIBI
Ipy IPeoOpa30BaHNU BBIPAKEHUH;

- TpUMEHATH  (QOpMyAbl  TPH  PEUICHUU
TPUTOHOMETPHUYECKUX YPaBHEHHI U HEPABEHCTB,;
- BBIUMCISATH  3HAYEHHUS  MOKa3aTelbHBIX
BBIPKEHUH C TTOMOIIBI0 OCHOBHBIX TOXKIECTB
Y BBIYMCITUTENLHBIX CPEJICTB;

- permarb HECJIOKHBIE ypaBHEHUS,
MPUBO/IUMBIE K BUJIAM: a® =g I Jf) = p:
- periarh HECJIOKHBIE HEPaBEHCTRA,

MPUBOJAMMBIE K BUJAM: a®>< g 9

TectupoBanue,
YCTHBIN OIpOC,
pe3ynabTaT
BBITIOJTHEHUS
CaMOCTOSITEIbHBIX U
MPAKTUYECKUX
pabor,
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- crpouth rpadukud  JorapupMuyecKux
(GyHKUMH TpU pa3iIMyHBIX OCHOBAHUAX U HA
HUX WITIOCTPUPOBATH CBOWCTBA (PYHKIIN;

- 1mpeoOpa3oBbIBaTh 3TH rpaduku myTeMm
ciBUra u aeopmanuu;

- BBIYMCIATH 3HAYCHUS JIOTapH(PMUUYECKHX
BBIPQKEHUH C IIOMOIIBI0 OCHOBHBIX TOKIECTB
Y BBIYHCIUTEIBHBIX CPEJICTB;

- perarb HECIIOKHBIC ypaBHEHUS,
npuBoMMble K BHIaM: 10ga(x)=f(X) pemars
HECJIO)KHBIC ~ HEPABCHCTBA, IPHUBOJHUMBIC K

BunaMm: 10gaf(X)><logag(x).

V11. Beruucnsate - BBIYUCIISITD MIpeienbl (yHKIIHM; TectupoBanue,
MIPOU3BO/IHBIE U - BBIYUCIISITH TPOU3BOJIHYIO; YCTHBIH OTpoc,
nepBooOpa3HbIe - BBIYUCIISTD MIPOU3BOTHYIO CIIOHOH | pe3yabTaT
AIIEMEHTapHbIX PYHKIUH, GbyHKIMH; BBITIOJTHEHUS
MIpUMEHSIS paBUiia - COCTaBJISITh YpaBHEHHE KacaTeIbHOM; CaMOCTOSITEIbHBIX U
BBIYMCIICHUS IPOU3BOIHBIX | - UCCIIENOBATh U CTPOUTH Tpaduku QyHKIUHN; | MPaKTHUYECKUX
Y IEPBOOOPA3HBIX, - HaxOoJWTh HEOIpe/eJeHHbIe WHTErpasbl, | pador,
HCIIOJIb3YS CIIPABOYHBIC cBOJAIIMECS K TaOJMYHBIM C  IOMOIIBIO
MaTepHuabl. OCHOBHBIX  CBOWMCTB U MPOCTEUIINX
OK 01 - OK 07, npeoOpa3oBaHMiA;
IIK 1.1, TIK 1.3, TIK 3.2, | - BBIJICIISITh MepBOOOPa3HYIO,
JIP 2,4,23,30 YIOBIICTBOPSIONIYIO 3aJaHHBIM  HadaJlbHBIM

YCIIOBHUSM;

- BOCCTAaHAaBIIMBaTb 3aKOH JBW)XXCHHS IO

3aJaHHOM CKOPOCTH, CKOPOCTB I10 YCKOPEHHUIO,

KOJIMYECTBO NIEKTPUYECTBA IO CHJIE TOKa M

T.1.;

- BBIUUCIATH OINPEIECICHHBIA HHTErpal ¢

IIOMOIIIbI0 OCHOBHBIX CBOMCTB U (opmyin

Hrrotona -JleliOnuia;

- HaxoAWTh  IUIOIAAW  KPUBOJUHEHHBIX

Tpanenuii;

- pewmaTtb NPOCTEHIINE MPUKIANHBIE 3a7auH,

CBOJSILMECS K HAXOKICHUIO UHTETpaIa.
V12. Uccnenosarts - BBIYMCIIATH NIpeeNnbl (QyHKIUH; TectupoBanue,
(GYHKLIUU ¥ CTPOUTH UX - BBIUUCIISTH IPOU3BOIHYIO; YCTHBIH OIIpOC,
rpauKy ¢ TOMOIIbIO - BBIUUCIIATH IIPOU3BOIHYIO CIIOXKHOU | pe3yapTaT
IIPOU3BOJIHOM. ¢byHKINY; BBITIOJIHEHUS
OK 01 - OK 07, - COCTaBJIATh YPAaBHEHUE KacaTEIIbHOM; CaMOCTOSITENIbHBIX U
JIP 2,4,23,30 - UCCIIEI0BATh U CTPOUTH I'pauku HyHKIUH. MIPaKTUYECKUX

pabor,

V13. Pemars 3a1auu ¢ - BBIYMCIIATH NIpeenbl (QyHKIUH; TectupoBanue,
IIPUMEHEHUEM YPaBHEHUS | - BBIYMCIIATH IPOU3BOIHYIO; YCTHBIH OIIpOC,
KacaTeJIbHOU K TpauKy - BBIUUCIIATH IIPOU3BOIHYIO CIIOXKHOH | pe3yabpTaT
GyHKIMH. ¢byHKIMY; BBITIOJIHEHUS
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OK 01 - OK 07,

- COCTaBJISITh YPAaBHEHUE KacaTeIbHOM;

CaMOCTOATCIIbHBIX U

JIP 2,4,23,30 - UCCJIEZIOBATh M CTPOUTH I'paduKu (PYHKITUI. IIPAKTUYECKUX
pabor,
V14. Pematp 3a1aun Ha - BBIYHCIIATH NIPeebl (DyHKIUT; TectupoBanue,
HAXO0XJICHHE HAaOOJBIIETO | - BRIYUCISATH MPOU3BOAHYIO; YCTHBIH OIpoC,
Y HaUMEHBIIIETO 3HAYEHUSI | - BBIYUCIISTH IIPOU3BOIHYIO CIIOXHOH | pe3yabTaT
(GyHKIMHU Ha OTpE3Ke. GbyHKINY; BBIIIOJIHEHUS
OK 01 - OK 07, - COCTaBJISITh ypaBHEHUE KacaTeJIbHOM; CaMOCTOSITEIbHBIX 1
JIP 2,4,23,30 - HCCIIEIOBATh M CTPOUTH I'paduKu (PYHKITHI. MIPAKTUYECKUX
pabor,

V15. Belunucnsarh miomaap | - HaXOIWTh HEOINPENEICHHbIE WHTErpaisbl, | TecTupoBaHue,
KPHUBOJMHEUHOU CBOJAIIMECS K TaOJIMYHBIM C TOMOINBIO | YCTHBINA OMpPOC,
Tpaneunm. OCHOBHBIX  CBOWCTB U MPOCTEUIINX | pe3yJIbTAT
OK 01 - OK 07, npeoOpa3oBaHmii; BBITIOJTHEHH S
JIP 2,4,23,30 - BBIJICIISATh epBOOOPA3HYI0, | CAMOCTOSITENIbHBIX U

YIOBJETBOPSAIOLIYIO 3a/laHHbIM  HAYaJbHBIM | IPAKTHYECKUX

YCIIOBUSIM; pabor,

- BOCCTAHaBIIMBaTh 3aKOH JBW)XEHHUS IO

3aJJaHHOM CKOPOCTH, CKOPOCTh MO YCKOPEHHUIO,

KOJIMYECTBO D3JIEKTPUYECTBA MO CHJIE TOKa U

T.1.;

- BBIUHCHATH ONPENEICHHBIH HHTErpal ¢

MIOMOIIbI0 OCHOBHBIX CBOMCTB U (HOpMYyT

HrrotoHna - JleiiOHuna;

- HaxoJWTh  IUIOIAOU  KPHUBOJWHEWHBIX

Tpaneuui;

- pemarh NpOCTEHINNEe IMPUKIAIHBIE 3a1a4H,

CBOJSILIMECS K HAXOXKICHUIO MHTETpaa.
V16. Pematp - BBIUYHCIISITH 3HaueHus | TectupoBanue,
panuoHalbHbIE, TPUTOHOMETpUYEeCKHX (GYHKIUN € 3aJaHHOM | YCTHBIH ompoc,
[IOKa3aTeJIbHbIE U CTENEHBIO TOUYHOCTH; pe3ynbTaT
norapupmMuuecKue - npeoOpa3oBbIBaTh  TPUTOHOMETPUYECKHE | BBHITIOJHEHUS
YPAaBHEHUS U HEPABEHCTBA, | BBIPAXKEHUS, UCIIOJIb3YSl TPUTOHOMETPUUYECKUE | CAMOCTOSITENbHBIX U
HMppaLMOHAJIbHBIE U (hopmMyIbL; MPaKTUYECKUX
TPUTOHOMETPUYECKHUE - cTpouTh TpaduKd TPUTOHOMETPUUYECKUX | PadoT,
YpaBHEHUS, UX CUCTEMBI. (GyHKIUN 1 HA HUX WLTIOCTPUPOBATH CBOKCTBA
OK 01 - OK 07 GbyHKIUI;
JIP 2,4,23,30 - NPUMEHSATH reoMeTpruyYecKue

npeoOpa3zoBanus (CIBHT U AcPOPMAIHIO) TIPH
MOCTPOCHUU TPadUKOB.

- pemarbh TPUTOHOMETPUYECKHE YpaBHEHUS C
MOMOIIBIO0 YUCIIOBOM OKPYKHOCTH;

- pemarbh TPUTOHOMETPUYECKHE YpaBHEHUS C
MOMOIIBI0 OCHOBHBIX METO/IOB;

- TIPUMEHATH BBIIIE TIEPEUHCICHHBIE (POPMYIIBI
MIpU TIpeoOpa30BaHNH BHIPAKEHUN;

- TpUMEHATH,  (QOpMyABl  TPH  PEIICHUU
TPUTOHOMETPHUYECKUX YPaBHEHHI 1 HEPABEHCTB;
- pemarth paloHaIbHbIe, TOKa3aTebHbIC U
norapudmMuUecKre HEPaBeHCTBA,
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-pemaTh uppauuoHaJbHbIE U
TPUTOHOMETPUYECKUE YPABHEHHUSI, UX CUCTEMBI.

V17. Jloka3piBaTh
HECJIO)KHBIC HEPABCHCTBA.
OK 01 - OK 07,

JIP 2,4,23,30

- BBIUUCIATH 3HAYEHUs
TPUTOHOMETPUYECKUX (YHKIHHA C 3aTaHHOU
CTENEHbIO TOUHOCTH;

- npeoOpa3oBbIBaTh  TPUTOHOMETPUYECKUE
BBIPAYKEHUS, UCIIOJb3Ys] TPUTOHOMETPUUECKUE
(bopmyIbL;

- CTPOUTh TpauKH TPUTOHOMETPUUECKHUX
(GyHKIMH 1 HA HUX WLTIOCTPUPOBATH CBOMCTBA
byHKIMI;

- TPUMEHATH reOMETPUUECKUE
npeoOpa3oBanus (CABUT U jAedopmaluiio) mnpu
MIOCTPOEHUHU I'PaUKOB.

- peuiatb TPUTOHOMETPUYECKHE YpaBHEHUS C
MTOMOILBIO YUCIIOBOM OKPYKHOCTH;

- peuiatb TPUTOHOMETPUYECKHE YpaBHEHUS C
MTOMOIIbI0O OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE TIEPEUUCICHHbIE (POPMYJIBI
IIpY peoOpa30BaHNK BhIPAXKEHUH;

- TOpUMEHAT,  QOpMyJabl  MPH  PELICHUU
TPUTOHOMETPUUYECKUX YPABHEHUI 1 HEPAaBEHCTB;
- pewiaTh palMOHaIbHbBIE, IOKA3ATECIbHBIEC U
Jorapu(pMHUECKUe HEPABEHCTBA,;

-penaTb UPPALMOHAIBHBIE U
TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI.

TectupoBanue,
YCTHBIH OIIpOC,
pe3yapTaT
BBIIIOJIHEHUS
CaMOCTOSITENIbHBIX U
MIPAKTUYECKUX
pabor,

V21. Pematb ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C
MIPUMEHEHHEM
rpapuIecKux
MpEJICTaBIICHUH, CBOUCTB
(YHKIIUNA, TPOU3BOTHOM.
OK 01 - OK 07,

JIP 2,4,23,30

- BBIYHCITH 3HAYCHHS
TPUTOHOMETPUYCCKUX (YHKIHMHA C 3aJaHHOU
CTETIEHBIO0 TOYHOCTH:

- mpeoOpa3oBbIBATh  TPUTOHOMETPHUCCKUE
BBIPKCHUSI, UCIOJIB3YSI TPUTOHOMETPUYECKUE
hopmyibL;

- CTpPOUTh TpapuKH TPUTOHOMETPUUYECKHX
(GYHKIMK 1 HA HUX WLTIOCTPUPOBATH CBOMCTBA
GbyHKIUI;

- NPUMECHSATH TeOMETPUICCKUE
npeoOpa3zoBaHus (CIBHT W ACPOPMAIIHNIO) TIPH
HOCTPOEHHUH TPAPHKOB.

- pemarbh TPUTOHOMETPUYECKHE YpaBHEHUS C
MOMOIIBI0 YUCIIOBON OKPYKHOCTH;

- pemarb TPUTOHOMETPHYECKHUE YPaBHEHUS C
MOMOIII0 OCHOBHBIX METOIOB;

- TIPUMEHATH BBIIIE TIEPEUHCICHHBIE (POPMYIIBI
Ipy IPeoOpa30BaHUU BBIPAKEHUH;

- TpUMEHATH,  (QOpMyABl  TPH  PEIICHUU
TPUTOHOMETPHUYECKUX YPAaBHEHHI 1 HEPABEHCTB.

TectupoBanue,
YCTHBIU OIpOC,
pe3ynapTaT
BBITIOJTHEHUS
CaMOCTOSITEIbHBIX U
MPAKTHYECKUX
pabor,

¥22. Pemats npocreimune
KOMOMHATOPHBIE 3a/1a41

- pemarhb npocTeiie KOMOMHATOPHEIE
3a7a4H;

TectupoBanue,
YCTHBIH OIIpOC,
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METOJIOM Tiepebopa, a - HCIIOJIL30BaTh ()OPMYIIbI IEPECTAHOBKH U pe3yibTar

TaKXe C MCIIOJIb30BAaHUEM | COYETAHMS [P PEILICHUHU 33]1a4; BBIIIOJIHEHUS
W3BECTHBIX (popmyIL, - BBIYUCIATH KOO UIIMEHTHI OMHOMA CaMOCTOSITEIbHBIX U
TpeyroJibHuka Ilackais; HeroroHa; MPAKTUYECKUX
BBIYHCIISATH - - ACII0JIb30BAaTh TpeyroyubHUK Ilackang npu | pador,

K03 UITMEeHTHI OMHOMA pelieHnu 3aiay.

Herotona no hopmyiie u ¢

HCII0JIb30BAHUEM

TpeyronbHuka [lackans.

OK 01 - OK 07,

IIK 1.1, IIK 1.3, TIK 3.2,

JIP 2,4,23,30

VY23.Bbraucnsath - IPUMEHSATH GOPMYIIbl KOMOMHATOPHUKH MPU TectupoBanue,
BEPOSITHOCTH COOBITHI HA | pPellIeHUH 3ajady; YCTHBIH OIpOoC,
OCHOBE T0JICUETa YHcia - IPUMEHSATH KIaCCUYECKOE OIPEIEIIEHNE pe3yabTaT

UCXOJ0B (ITpocTeHine BEPOSITHOCTH NPHU PELICHUH 3a/1aY; BBITIOJTHEHUS
cilydan). - BBIYUCIIATH BEPOSATHOCTH COOBITHIA. CaMOCTOSITEIbHBIX U
OK 01 - OK 07 MIPaKTUYECKUX

JIP 2,4,23,30 pabor,

V24. COOTHOCUTH TUIOCKHE | - TPUMEHATh AKCHOMBI IUIAaHUMETpuu | | TectupoBaHue,
reoMeTpuyeckue GUrypbl | CTEPEOMETPUH MIPH PEIICHUH 3aad; YCTHBIH OTpoc,

U TPEXMEpHbIE OOBEKTHI C | -  JOKa3blBaThb  CIEACTBUSL M3  aKCHOM | pe3yJbTaT

UX OINUCAHUSIMU, CTEepEOMETPUH. BBITIOJTHEHUS
yepTexKamH, - YCTaHaBIIMBATh B MPOCTPAHCTBE | CAMOCTOSITENIbHBIX U
M300paXKeHUSIMU; NapajulelbHOCTh ~ MPSMBIX,  OPSIMOH U | MPAKTUYECKUX
pasnuyath u IUIOCKOCTH, JIBYX IUIOCKOCTEH, HCIHOJIB3ys | pador,
aHAJIM3UPOBATh B3aUMHOE | IPU3HAKM M OCHOBHBIE  TEOPEMBl O

pacnofnoxxenue Guryp. napauieNbHOCTH;

OK 01 - OK 07, - IPUMEHATh MNPHU3HAK  MAPAJIICIBHOCTH

JIP 2,4,23,30 MPSIMOM M TJIOCKOCTH, IIPU PEIICHUH 3a/1a4;

- NPUMEHSATH MPHU3HAK NEPIECHIUKYIIPHOCTH
OpsIMOM U IJIOCKOCTH, TEOpeMy O Tpex

HEePIEeHINKYIsApaXx, MpPU3HAK
HEPIECHIUKYISIPHOCTH MJI0CKOCTEN TUTST
BBIUMUCIICHUS]  yIJIOB M PACCTOSIHMA B
IPOCTPAHCTBE;

- packiaabIBaTh BEKTOP Mo Oazucy;

- [POU3BOJIUTH  OMEPALUI0  CIOXKCHHS,

BBIUUTAHUS, YMHOXEHHUS BEKTOpA HA YUCIIO.
CTPOUTH BEKTOP, 10 €r0 KOOPAUHATAM;

- omepupoBaTh  (GOpMYyIaMH  CIIOKEHUS,
BBIUUTAHUS, CKaJSIPHOTO  IPOU3BEACHMUS
BEKTOPOB;
BBIUUCIISATH
IUIOCKOCTSIMU;
- pemarb 3ajaud  INPUMEHAS OCHOBHBIE
cBoiicTBa M (YOPMYJIBI T BPALLCHHUS;

- HaxogUThb 00BEeM MPSAMOW  MPHU3MBI,
MUPaMUbI, IPSIMOTO0 KPYTOBOTO IMJIMHIPA U
KOHYca, 11apa;

YIIIbl  MEXAY HOpSIMBIMH |
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- HaXOJUTh ILIOLIAJHA IIOBEPXHOCTEU IIPU3MBI,
MIAPaMHU/JIbI, HWIMHAPA, KOHYCA U 11apa;
BBIUMCIATh U H300pakaTh  OCHOBHBIC

3JIEMEHTHI MPAMBIX MpuU3M,
NapajuIeIeuIe OB,

- CTPOUTH MPOCTEUILINE CEUCHUS
MHOTOTPAaHHUKOB YKa3aHHbBIX BBIILIE,

BBIYUCIIATH IUIOIIAAN 3TUX CCUCHMIA.

VY25. N306paxarh
reOMETPUIECKUE (PUTYPHI
Y TeJa, BBITOJHAT YePTEX
0 YCIIOBHIO 331a4H.

OK 01 - OK 07

JIP 2,4,23,30

- TPUMEHATh AaKCHUOMBI IUIAHUMETPUM U
CTEPEOMETPHUH IIPU PEILICHUN 33/1a4;

- JIOKa3plBaThb  CIEACTBUA M3  AKCHOM
CTEPEOMETPUHN.

- YCTaHaBJIUBAaTh B IIPOCTPAHCTBE
[apallIeIbHOCTh NPSMBIX, IpsAMON "
IJIOCKOCTH, JIBYX IUIOCKOCTEM, HCIOJIB3Ys
NpU3HAKK WU OCHOBHBIE  TEOPEMBI O
MapaJUICIIBHOCTH;

- TPUMEHATh  NPU3HAK  [AapaJuIeIbHOCTH
MPSIMOM M IJIOCKOCTH, NP PELICHUH 3a/1a4;

MIPUMEHSTH MIpU3HAK
MEPIEHIUKYISIPHOCTH NPSIMOA M IIJIOCKOCTH,
TEOpEMY O TpeX NEpPHEeHAMKYJApax, MPU3HAK
MIEPIECHIUKYISPHOCTH IUIOCKOCTEN JUIS
BBIYMCIICHUSI  yIJIOB M PacCTOSHUM B
IIPOCTPAaHCTBE,;

- packJIaJbIBaTh BEKTOP MO Oas3ucy;

- INPOU3BOIUTH  ONEPALHIO  CIIOXKCHHS,
BBIYMTAHHUS, YMHOXKCHHS BEKTOpa HA YUCIIO.
CTPOUTH BEKTOP, 10 €r0 KOOPAUHATAM,

- omepupoBaTh  (GOpMYyJIaMH  CIIOKEHUS,
BBIYATAHUS, CKaJISIPHOTO IIPOU3BEICHUS
BEKTOPOB;

BBIUHUCIATh  yIVIBL  MEXKIY INPAMBIMH H
IUIOCKOCTSIMU;

- pewarb 3aja4d INPUMEHSAA OCHOBHBIE
cBoicTBa M (YOPMYIIBI TEJ BPALLCHHUS;

- HaxoguThb 00BeM MPsAMOM  MPU3MBI,
INUPAMUJIBI, TIPSAMOTO KPYrOBOTO LMJIWHIApA U
KOHYca, 111apa;

- HaxXOAWTh IUIOLIAJU ITOBEPXHOCTEU
IPU3MBI, NUpPaMUIbl, LHUIUHIPA, KOHyca H
mapa;

BBIUMCIIATE W HW300pakaTh  OCHOBHBIE
3JIEMEHTBI MIPSIMBIX IIPU3M,
napajuieieune0B,;

- CTPOUTH MIPOCTEMILINE CEYCHUSA
MHOT'OTPaHHUKOB YKa3aHHBIX BBIIIIE,
BBIYUCIIATH IUIOMIAAU 3TUX CCUECHUIA.

TectupoBanue,
YCTHBIH OIIpOC,
pe3yabTaT
BBITIOJTHEHUS
CaMOCTOSITEIbHBIX U
MPAKTUYECKUX
pabor,

V26. Pemats
TreOMETPHYECKUE 3a]]auH,

- INIPUMCHATb AKCHUOMBI IUNIAHUMCTPpHUU U
CTCPCOMCETPUH ITPHU PCIICHUU 3a1a4;

TectupoBanue,
YCTHBIH OIIpOC,
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ONUPAsICh HA U3YUYCHHbIC - JIOKa3bpIBaTh  CIEACTBUA M3  aKCHUOM | pe3yibTaT
CBOICTBa CTEPEOMETPUHN. BBITIOJTHEHU S
MJITAHUMETPUUYECKUX U - yCTaHaBJIUBaTh B MPOCTPAHCTBE | CAMOCTOSITEIIbHBIX U
CTEPEOMETPUUYECKUX MapajuieIbHOCTh  IPSIMBIX, OpsIMON M | IPaKTUYECKUX
(buryp 1 OTHOIICHHIA IJIOCKOCTH, JIBYX IUIOCKOCTEH, HCIOIb3Ys | padoT,
MEXTy HUMH, IPUMEHSIS NpU3HAKK W OCHOBHBIE  TEOPEMBI O
anreOpandeckuii u napajuleIbHOCTH;
TPUTOHOMETPUUYECCKU -  TPUMEHATH  TPHU3HAK  MapauIeIbHOCTH
anmnapar. PsIMOM M TUIOCKOCTH, TP PELICHUU 33]1a4;
OK 01 - OK 07, IPUMEHSITh IPU3HAK
JIP 2,4,23,30 NEPIEHANKYIIPHOCTH MPSMOM M IUIOCKOCTH,

TEOpPEMy O TpeX NEePHEHAMKYIApax, MPU3HAK

TepIEeH TUKYISIPHOCTH IJI0CKOCTEN JUISE

BBIUYMCJICHUS  YIJIOB W PAcCTOSHUUA B

MIPOCTPAHCTBE,;

- packiaapIBaTh BEKTOP Mo Oazucy;

- POU3BOJUTH  OMNEPALUI0  CIOXKEHMS,

BBIYMTAHUS, YMHOXKEHHSI BEKTOPA HA YUCIIO.

CTPOHTH BEKTOP, MO €T0 KOOPINHATAM;

- omepupoBath (opmMyTamMHu  CIIOKEHUS,

BBIUYHTAHUSA, CKaJISIpHOTO MIPOU3BEICHUS

BEKTOPOB;

BBIUUCIIATh  YIJIBL  MEXAY TPSIMBIMH |

IIJIOCKOCTSIMU;

- pewmwlarb 3aJa4yd NPUMEHSS OCHOBHBIE

CBOMCTBa U (POPMYIIBI TEJ BpalllEHUS;

- HaxoguThb O0BEM TPSIMOH  MPHU3MBI,

MAPaMHUJIbI, MIPSAMOTO KPYroBOTO ILWJIMHIpA U

KOHYCa, 111apa;

- HaxOJWTh IUIOLIATM IOBEPXHOCTEH

OpU3Mbl, NUPaMUIbl, LWIUHIPA, KOHyca H

niapa;

BBIUUCIATH U M300pakaTb  OCHOBHbBIC

3JIEMEHTHI MPSAMBIX MIpU3M,

napajuie’enuneos,;

- CTPOUTH npocreiime cedyeHus

MHOTOI'PAHHUKOB YKa3aHHbBIX BBILIE,

BBIYUCIISITH MUIOIIAJAN 3TUX CEUCHUN.
¥27. [IpoBoauTH - IPUMEHATb AaKCUOMBI IUIaHUMeTpuun U | TectupoBanue,
JI0Ka3aTeibHbIe CTEPEOMETPHUH TP PELICHUU 33]1a4; YCTHBIH OIpoc,
paccyJieHus npu - JIOKa3plBaThb  CIEACTBUS M3  aKCHUOM | pe3ylbTaT
pelieHuu 3aaa4, CTEPEOMETPHUH. BBITIOJTHEHU S
JTI0Ka3bIBaTh OCHOBHBIE - YCTaHaBIIUBaTh B MIPOCTPAHCTBE | CAMOCTOSITENIbHBIX U
TEOPEMBI Kypca. NapaJyieIbHOCTh  IPSIMBIX, OpsMOM M | IPaKTUYECKUX
OK 01 - OK 07, IUIOCKOCTH, JBYX IUIOCKOCTEH, UCHOIb3ys | padoT,
JIP 2,4,23,30 IPU3HAKM U OCHOBHBIE  TEOpPEMBI O

MapaieIbHOCTH;
- TMPUMEHATh TPHU3HAK  MapauIeTbHOCTU
MPsIMOM U TJIOCKOCTH, MPH PEILICHUH 3a/1ay,;

- NPUMEHSTH MPU3HAK MEPICHIUKYIIPHOCTH
NpsIMOM M TUIOCKOCTH, TEOpEMYy O Tpex
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NEPIIECHANKYISAPAX, IPU3HAK
MIEPIEH IUKYIIIPHOCTH IIJIOCKOCTEN JUIs
BBIUMCIICHUS  YIJIOB M pAacCTOSHUMA B
IIPOCTPAHCTBE;

packiiaibIBaTh BEKTOP 1o Oa3ucy;

- IpPOU3BOJUTH  ONEPALUI0  CIOXKEHMS,
BBIYUTAHUS, YMHOXKECHHUSI BEKTOpA HA YHCIIO.
CTPOHTH BEKTOP, IO €r0 KOOPIAUHATAM,

- omepupoBarth  (GOpMyIaMH  CIIOKCHHSI,
BBIUYUTAHUS, CKaJIIPHOTO  TPOMU3BEACHUS
BEKTOPOB;

BBIUMCIATH  YIJIBI  MEXIY MPSIMBIMH U
TUTOCKOCTSIMU;

- pemaTh 3aJadyd TNPUMEHSAS OCHOBHEIC
CBOMCTBA U (DOPMYJIBI TEJ BpallleHUs;

- HaxXOgUTh O00BEM TIPSAMOWM  TPHU3MBI,
MUPaMUIBI, TPSIMOTO KPYrOBOTO IMIIMHIPA H
KOHYyca, 111apa;

- HaxXOOUTh  IUIOMIAJM  TOBEPXHOCTEH
MpHU3MBI, TMHUPAMUIBI, LOWIMHIAPA, KOHyca |
niapa;

BBIUMCIATh W H300pakaTh  OCHOBHEIC

JJIEMEHTHBI MIPAMBIX IIpHU3M,
napasuiesienuIne10B;

- CTPOUTH MPOCTEUIIINE CEYEeHUs
MHOTOTPaHHUKOB yKa3aHHBIX BBIIIIE,

BBIYUCIIATH IIJIOIIaA 3THX CEUCHHI.

V28. Beruucnsth
JTUHEIHBIE JIEMEHTHI U
YTJIbI B IPOCTPAHCTBEHHBIX
KOH(PUTYpALHAX, 00HEMBI
U TUIOIIAIU TIOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX TEN U
HX IPOCTEUIINX
KOMOWHAIINHA.

OK 01 - OK 07,

JIP 2,4,23,30

- packiaapIBaTh BEKTODP Mo Oasucy;

- [POU3BOJIUTH  OMNEPALUIO  CIOXKECHHUS,
BBIUUTAHUS, YMHOKEHHUS BEKTOPA HA YHCIIO;

- CTPOUTD BEKTOP, [0 €r0 KOOpAUHATAM;

- omepupoBath  (QOpMylIaMHU  CIIOKEHHS,
BbIUUTAHUS, CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB;

BBIUUCIATh  YIJIBL  MEXKIYy MOPAMBIMH |
IUIOCKOCTSIMU;

- pemarb 3aJa4d TNPUMEHSS OCHOBHBIC
CBOMCTBa U (POPMYIIBI TEJ BpAIICHHUS,

- HaxogWThb O0BEM TPSIMOH  MPHU3MBI,
NUPAMUJIBI, TPSIMOTO KPYroBOTO LMIUHIApA U
KOHYcCa, 111apa;

- HaxoJWTh IUIOIIAJIM TMOBEPXHOCTEH
OpU3MBI, TUPAMHIBI, UWIMHApPA, KOHYca H
nrapa;

BBIUUCIAT, U H300pakaTb  OCHOBHBIC

OJICMCHTDBI MPpAMBIX IIpHU3M,
TapaJjICJICIIMIICA0B,

- CTPOUTDH Inpo cTeHIme CCUCHUA
MHOTOI'paHHUKOB YKa3aHHBIX BBIIIC,

BBIYHCISATH IUIOIIAAN 3TUX CEUCHUI.

TectupoBanue,
YCTHBIU OIpOC,
pe3ynapTaT
BBITIOJTHEHUS
CaMOCTOSITEIbHBIX U
MPAKTHYECKUX
pabor,
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¥29. IlpumeHnaTs - pacKJIaabIBaTh BEKTOP MO Oas3ucy; TectupoBanue,
KOOPJAMHATHO-BEKTOPHBIA | -  MPOU3BOAMTH  OMNEPALMI0  CJIOKEHHS, | YCTHBIA OMpocC,
METO/I JJIs1 BBIYUCIICHUS BBIYMTAHUS, YMHOKEHUSI BEKTOPA HA YUCJIO. pe3ynbTaT
OTHOILIEHUN, PACCTOSIHUM U | CTPOUTH BEKTOP, [0 €r0 KOOPIMHATAM; BBITIOJTHEHU S
yTJIOB. - omepupoBath  (QOpPMYIaMH  CIIOKCHHS, | CAMOCTOSITEIILHBIX H
OK 01 - OK 07, BBIYMTAaHUS, CKaJIIPHOTO IIPOU3BEJICHUA | IPAKTUYECKUX
JIP 2,4,23,30 BEKTOPOB; pabor,

BBIYUCIISITH  YIJIBI  MEXAY MNPSAMBIMH U

MJIOCKOCTSIMU;

- pemarb 3a7aud MPUMEHSST OCHOBHBIC

CBOMCTBa 1 (DOPMYIIBI TEJ BPAILICHUS;

- HaXOJWTh OO0BEM  TMPSMON  TMPHU3MBI,

MMUPaAMU/JIBI, TIPSMOTO KPYroBOTO IMJIMHJIpA U

KOHYyca, 111apa;

- HaxOJUTh TUIOMIAIX TMOBEPXHOCTEH

MPU3MBI, MHUPAMUJIBI, I[WIMHAPA, KOHYca U

mapa;

BBIUYMCIIATE W HM300pakaTb  OCHOBHBIC

AJIEMEHTBI TIPSIMBIX MIPHU3M,

napasuieNenune/10B;

- CTPOUTH MPOCTEUIIINE CEUCHUSA

MHOTOTPaHHUKOB YKa3aHHBIX BBIIIIE,

BBIYUCIIATH TUIOMIAN 3TUX CEUCHHM.
V30. Ctpoutb ceueHus - pacKJIaIbIBaTh BEKTOP IO Oa3ucCy; TectupoBanue,
MHOTOTPaHHUKOB U - [POU3BOJIUTH  OMNEpalMI0  CJIOXKEHHs, | YCTHBIA Ompoc,
n300paxaTb CEUCHUS Tel BBIYMTAHUS, YMHOKEHHSI BEKTOpa HA YUCIIO; pe3ynabTaT
BpaIlICHHUS. - CTPOUTH BEKTOP, [0 €r0 KOOpIMHATaM; BBITIOJTHEHUS
OK 01 - OK 07, - omepupoBath (opMydaMu  CIIOXKEHHUS, | CAMOCTOSITCIIbHBIX U
JIP 2,4,23,30 BBIYNTAHMS, CKQJISIPHOTO MPOU3BEACHUS | MPAKTUYECKUX

BEKTOPOB; pabor,

BBIUUCIATh  yIJIBL  MEXIYy MOPAMBIMH U

IUIOCKOCTSIMU;

- pemarb 3aJayd  TNPUMEHSS OCHOBHBIC

CBOMCTBa U (POPMYIIBI TEJ BpAIllEHUS;

- HaxogWTh O0BEM TPSIMOH  MPHU3MBI,

OUPAMUJIBI, TPSIMOTO KPYTOBOTO MHJIMHApPA U

KOHYcCa, 111apa;

- HAXOJWThH IUIOIIAJIM IOBEPXHOCTEH

OpU3MBl, TUPAMHIBI, UWIMHAPA, KOHYca H

nrapa;

-  BBIUMCISATH M H300pakaTh OCHOBHBIC

3JIEMEHTHI MPSIMBIX MIpU3M,

napajuie’aenuneaos,;

- CTPOUTH npocreiime CEUYECHUS

MHOTOI'PAHHUKOB YKa3aHHBIX BBIIIIE,

BBIYUCIISITH TUIOIIAAN STUX CEUCHUM.
3HaTh:
31. 3nauenue - aKCHOMBI CTEPEOMETPUH; TectupoBanue,

MaTeMaTHYEeCKOM HAayKHN

- CJICACTBUA U3 AKCUOM CTCPCOMCECTPUU,

YCTHBIH OIIpOC,
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IUISL peLIeHus 3aa4, - aKCHOMBI IUTAHUMETPHH, pe3yibTar
BO3HUKAIOIINX B TCOPUM U | - B3aWMHOE PACIIOJIOXKEHHUE MPSIMBIX, IPSIMOH | BBITIOJIHEHHS
MPAKTUKE; IHUPOTY U U IUIOCKOCTH,  JBYX  IUIOCKOCTEHl B | CAMOCTOSITEIBHBIX U
OTPaHUYEHHOCTh MIPOCTPAHCTBE; MPAKTUYECKUX
IPUMEHEHHS - OCHOBHBIE TEOPEMBI O HapaIeNbHOCTU | padorT,
MaTeMaTHYECKUX METOJIOB | MPSMOM M IUIOCKOCTH, MAapaIeIbHOCTH JIBYX
K aHaJu3y 1 IIJIOCKOCTEM;
MCCIICIOBAaHUIO TIPOLIECCOB | - CBO¥CTBa napauieIbHOTO
U SIBJICHUH B IPUPOJE U NPOEKTHPOBAHUS W WX TNPUMEHEHUE IS
oOmiecTse. n300paxxeHust puryp B CTepeoMeTpuu;
OK 01 - OK 07, OCHOBHBIE MOHSTHSI CTEPEOMETPUHU; AKCHOMBI
JIP 2,4,23,30 CTEPEOMETPHUHU U CJICACTBUS U3 HUX;

- B3aMMHOE PACIOJIOKEHHE MPSAMBIX, IPSIMON

U  TUIOCKOCTH,  JBYX  IUIOCKOCTEd B

MIPOCTPAHCTBE;

- OCHOBHBIC TEOPEMBI 0

MEPIEHANKYIISIPHOCTA TIPSMON W TIIIOCKOCTH,

MEPIIEHANKYIISIPHOCTH ABYX IJIOCKOCTEH;

- TIOHATHE Yria MeXIy MpSIMBIMH, yria

MEXIy TPSIMON M TUIOCKOCTBIO, JBYTPAHHOTO

yIIia, yriia MeKIy TIOCKOCTSIMHU;

- OCHOBHBIE TEOPEMBI 0

MEPIEHANKYISIPHOCTH TPSMON W TIIOCKOCTH,

HEePHEeHIUKYISIPHOCTH TUIOCKOCTEH;

- TIOHATHE BEKTOpa, MIPaBUIIO

napaulesenunesna;

- CBONCTBa KOMILJIAaHAPHBIX "

KOJIJTMHEapHBIX BEKTOPOB;

- TPSAMOYTrOJbHAs CHCTEMa KOOPAMHAT;

- KOOPIMHATHI BEKTOPA;

- CKaJsIpHOE NPOM3BE/ICHUE BEKTOPOB;

- TeJla BpallleHHS;

- CBOIICTBA TeJ BpaleHNUS,

- TMoHATHE Oo0beMa M IUIOMIAJH TOBEPXHOCTH

reOMETPUYECKOTO TEeNa;

- dopMynbl S BBIYUCICHHS OOBEMOB U

IUIOIIA/Ie MOBEPXHOCTEH TEOMETPUYECKUX

TeJl. IEPEYNCIICHHBIX B COAEPKaHUU y4eOHOTO

Marepuana;

- TIOHATHE MHOTOTpaHHUKA, ero

IIOBEPXHOCTH, MIOHSTHE NPaBUIIBHOTO

MHOTOTPaHHUKA;

- OolpeneNeHue MpPU3MBbl, Mapajuieienunena,

BUJIBI [TPU3M;

- CBOIICTBa MPM3M U MapajuIeenune1oB.
32. 3HaueHue MPaKTUKU U | - aKCHOMBI CTEPEOMETPUH; TectupoBanue,
BOIPOCOB, BOBHUKAIOUIMX | - CJIEJCTBHS U3 aKCHOM CTEPEOMETPHUU; YCTHBIH o11poc,
B CaMOi MaTeMaTHKe UIi | - aKCHOMBI IUIAHUMETPHH; pe3yibTar
(dbopmMupoBaHus U - B3aMMHOE€ PACIOJIOKEHHUE MPSMBIX, IPSMON | BBITIOTHEHUS
Pa3BUTHS MaTEeMAaTUYeCKOM | U IUIOCKOCTH,  JBYX  IJIOCKOCTEH B | CAMOCTOSATENbHBIX U
HayKU. MIPOCTPAHCTBE; MPAaKTUYECKUX
OK 01 - OK 07, - OCHOBHBIE TEOPEMbl O HapaJJIeIbHOCTU | padorT,
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JIP 2,4,23,30

IpsIMOM M IUIOCKOCTH, NApauIeIbHOCTH ABYX
MIIOCKOCTEH;

- CBOMCTBA [1apajuIeIbHOTO
MNPOCKTUPOBAHUA W HUX [PUMCHCHUC UJIA
n300pakeHus PUTYp B CTEPEOMETPHH;
OCHOBHBIC TIOHATHA CTCPCOMCTPHU, AKCHUOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX;

- B3aMMHOE€ PacCIOJIOKEHUE MPAMBIX, IPIMON

U IUIOCKOCTH,  JBYX  IUIOCKOCTEH B
IPOCTPAHCTBE;
- OCHOBHBIE TEOPEMBI 0

MEPIEHIUKYISPHOCTH TPSAMOM M TUIOCKOCTH,
MEePIEHIUKYISIPHOCTH ABYX MJIOCKOCTEH;

- TIOHATHE YyIJla MEXIy HIpsSMbIMH, yrjia
MEXAY NPAMOM M IIOCKOCTHIO, JBYTPAHHOTO
yTJIa, YIJia MEXIY MIOCKOCTAMU;

- OCHOBHBIE TEOPEMBI 0
MEePIEHIUKYISIPHOCTH TPSAMOM M TUIOCKOCTH,
MEePIEHIUKYISIPHOCTH TIIOCKOCTEH;

- TOHATHE BEKTOpa, IIPABUIIO
napajienenunena;
- CBONCTBa KOMIUTAHAPHBIX )51

KOJUTHHEAPHBIX BEKTOPOB;

- TpSIMOYTroJIbHAsl CUCTEMA KOOPIMHAT;

- KOOPAMWHATHI BEKTOPA;

- CKaJsIpHOE IMPOU3BEJICHUE BEKTOPOB;

- TeJIa BPaIllCHHUS;

- CBOICTBA TeJI BpallleHUS,;

- MOHATHE O00BbEMa W IUIOIMIAJM TOBEPXHOCTH
r€OMETPHYECKOTO TeJa;

- GopMmynbl I BBIYKCICHUS OOBEMOB U
IJIOMIAIe TMOBEPXHOCTEH TIeOMETPHUYECKUX
TEeJ1. TIEPEUUCIICHHBIX B COJICP)KaHUU YIeOHOTO

Marcpuala,

- IIOHATHEC MHOI'OTpaHHHKA, €ro
IIOBCPXHOCTH, IIOHATHUC IMpaBUJIbHOI'O
MHOI'OTpaHHHKA,

- OIpCACICHUC IIPHU3MBbI, IIapaJUICIICIIMIIC/A,
BHABI IIPU3M;
- CBOMCTBa IIPpU3M U [MapaJJICICIIUIIC0B.

33. Uneu pacmnpenust
YHCIIOBBIX MHOYKECTB KaK
crioco0a MoCTpOeHUs
HOBOT'O MaTeMaTHYeCKOTO
anmapaTta ISl peleHus
NPaKTHYECKUX 3a7a4 U
BHYTPEHHHUX 33724
MaTeMaTHKH.

OK 01 - OK 07,

JIP 2,4,23,30

- TeoOMeTpuyecKas UHTEPIIpeTaLNs
KOMIUIEKCHBIX YHCET;

- JIeHCTBUTENbHASs U MHUMAs 4acTh, MOIYIb
Y apryMEHT KOMILIEKCHOTO YMCIa;

- anreOpanueckas W TPUTOHOMETpUYECKas
(hopMBI 3aMTUCH KOMITJIEKCHBIX YHCET;

- apudmMeTudeckue JeHCTBUS HaT
KOMILJIEKCHBIMH YHCIIAMH B Pa3HBIX (opMax
3aIucu;

- KOMIUIEKCHO CONPSKEHHbBIE YUCIIA.

TectupoBanue,
YCTHBIH OIIpOC,
pe3ynbTar
BBITIOJIHEHUS
CaMOCTOSITENbHBIX U
IIPAKTUYECKUX
pabor,
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35. Bo3moxxHOCTH - aKCHOMBI CTEPEOMETPUH; TectupoBanue,
TEOMETPUHM Ul ONUCAHUS | - CJIEJICTBUS U3 aKCHOM CTEPEOMETPHH; YCTHBIH OIIpoC,
CBOJCTB peajlbHbIX - AKCUOMBI IUTAaHUMETPUH; pe3yapTaT
IIPEIMETOB U UX - B3aUMHOE PACIIOJIOKEHUE NPSIMBIX, IPSMOH | BBIIIOJHEHUS
B3aUMHOI'O PacloOJOXKEHUS. | U IUIOCKOCTH,  JBYX  IUIOCKOCTEH B | CAMOCTOSITENbHBIX U
OK 01 - OK 07, MPOCTPAHCTBE; MPaKTUYECKUX
JIP 2,4,23,30 - OCHOBHBIE TEOPEMBI O IMAapaIETLHOCTH | padoT,

OpsIMOM M IJIOCKOCTH, MapajyIebHOCTU JIBYX

TIOCKOCTEH;

- CBOMCTBA [1apajuIeIbHOTO

OPOEKTUPOBAHUS M HUX MPUMEHEHHE IS

n300paxeHust GUryp B CTEPEOMETPUN;

OCHOBHBIE TOHSITHSI CTEPEOMETPUHU; AKCHOMBI

CTEpPEOMETPUH U CIEACTBUS U3 HUX;

- B3aUMHOE PACIIOJIOKEHUE MPSIMBIX, IPIMON

U  TUIOCKOCTH,  JBYX  IUIOCKOCTEd B

MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0

MEPHEeHAUKYISIPHOCTH NPSAMONW U IJIOCKOCTH,

MEPIEeHIUKYISIPHOCTHU JABYX TIOCKOCTEH;

- TOHATHE Yyrila MeXAy MpSIMbIMH, Yrjia

MEeXAYy NpSIMON U TUIOCKOCTHIO, TBYTPAHHOIO

yria, yria Mex.1y MJI0CKOCTIMH;

- OCHOBHBIE TEOPEMBI 0

MEPHEeHAUKYISIPHOCTH MPSAMONH M IJIOCKOCTH,

MEePIEeHANKYISPHOCTHU TIOCKOCTEH;

- TOHATHE BEKTOpa, MIPaBUIIO

napasuiesienumnena;

- CBOIicTBa KOMILJITaHAPHBIX u

KOJUIMHEAPHBIX BEKTOPOB;

- NpSMOYroJibHas CUCTEMa KOOPIUHAT;

- KOOPAMHATHI BEKTOPA;

- CKaJIIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpallleHus;

- CBOICTBa TeJ BpallEeHUS,

- moHsATHEe o0beMa W IUIOMIAJN MOBEPXHOCTU

reOMETPUYECKOr0 Tena;

- (¢opMynbsl UIsI BBIYUCICHUS OOBEMOB U

IIOH[aIed  MOBEPXHOCTEH TeoMEeTpUUYECKUX

TEJ. TEPEUUCIICHHBIX B COJIEPKAHUN YyueOHOTO

MaTepuana;

- TIOHATHE MHOTOI'PaHHUKA, ero

IIOBEPXHOCTH, MIOHATHE IIPaBHWJIBHOTO

MHOTOI'DaHHUKA;

- OIpEIENIeHHE TNPU3MBI, NapajuleIenuIe/a,

BU/IbI IIPU3M;

- CBOMWCTBA IIPU3M U NApAJUIECIEIUIEN0B.
36. YHUBepcaabHbIN - AKCHOMBI CTEPEOMETPUU; TectupoBanue,
XapaKTep 3aKOHOB JIOTUKHA | - CJIEJCTBUS U3 aKCHOM CTEPEOMETPHH; YCTHBIH OIIpOC,
MaTeMaTH4YECKUX - AKCUOMBI IUTAHUMETPHH; pe3yapTaT
paccyXAeHUN, X - B3aUMHOE PACIIOJIOKEHUE NPSIMBIX, IPSMOH | BBIIIOJHEHUS

IMPUMCHUMOCTD B

n IIJIOCKOCTH, ABYX IUIOCKOCTEH B

CaMOCTOATCIIbHBIX U
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Pa3TUYHBIX 00JIACTSIX
YeJIOBEYCCKOM
JECSITCILHOCTH.

OK 01 - OK 07,

JIP 2,4,23,30

IIPOCTPAHCTBE;

- OCHOBHBIE TEOpPEMBl O MAPAJICIBHOCTU
HIpsIMOM M IUIOCKOCTH, NApauIeIbHOCTH ABYX
MIIOCKOCTEH;

- CBOMCTBA [1apajuIeIbHOTO
OPOEKTUPOBAHUS M HUX NPUMEHEHHE IS
n300pakeHust PUryp B CTEPEOMETPHH;
OCHOBHBIE MOHSTHUSI CTEPEOMETPUU; AKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX;

- B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX, IPAMON

U IUJIOCKOCTH,  JBYX  IUIOCKOCTEH B
MIPOCTPAHCTBE;
- OCHOBHBIE TEOPEMBI 0

MEePIEHIUKYISPHOCTH TPSAMOM M TUIOCKOCTH,
MEePIEHIUKYISIPHOCTH ABYX MJIOCKOCTEH;

- TIOHATHE Yyrjla MEeXIy HOpsSMbIMH, Yyrjia
MEXAY MNPAMOM M IIOCKOCTHIO, JBYTPAHHOTO
yTJIa, YIriia MEXIy MIOCKOCTAMU;

- OCHOBHBIE TEOPEMBI 0
MEePIEHIUKYISIPHOCTH TPSAMOM M TUIOCKOCTH,
MEePIEHIUKYIISIPHOCTH TIIOCKOCTEH;

- TIOHATHC BCKTOpa, IIpaBHIIO
mapajuICaCnuIcaa,
- CBOMCTBa KOMILITIaHapHBIX u

KOJUIMHEAapPHBIX BEKTOPOB;

- NpSAMOYroJibHAas CUCTEMa KOOPUHAT;

- KOOPAMHATHI BEKTOPA;

- CKaJIIpHOE NMPOU3BE/ICHUE BEKTOPOB;

- TeJla BpallleHus;

- CBOICTBa TeJ BpalleHUS,

- moHsATHEe o0beMa U IUIOMIAJN MOBEPXHOCTU
reOMETPUYECKOr0 Tea;

- (¢opMynbl Uil BBIYUCIECHUS OOBEMOB U
oA TOBEPXHOCTEH TeoMEeTpUUYECKUX
TEJI. MEPEUUCIICHHBIX B COJIEPKAaHUN Y4eOHOTO
MaTepuana;

- IIOHATHUC MHOI'OTpaHHHKA, €ro
IIOBCPXHOCTH, IIOHATHUC IMpaBUJIbHOI'O
MHOI'OTpaHHHKA,

- OIpCACICHUC IIPHU3MBbI, IIapaJUICIICIIMIIC/A,
BHABI IIPU3M;
- CBOICTBa IIPpU3M U ITAPAJJICIICIIUIICIOB.

MPAKTHYIECKUX
pabor,
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3 OHEHKA OCBOEHUSA YYEBHOI'O IPEJIMETA
3.1. ®opMBbI U METOAbI OLICHUBAHMS
[Ipenmerom OllEHKM ciayXaT yMeHHs U 3HaHus, npenycmorpeHHble PI'OC mo mpenmery OV]I.07
MaremaTrka, HarpaBieHHbIE Ha (OPMHpPOBAHUE OOMIMX W MPOPECCHOHATBHBIX KOMIIETCHINH, a TaKKe
JMYHOCTHBIX PE3YIBTaTOB B paMKaX MPOTrPaMMbl BOCTIUTAHHSL.
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KOHTpOJIB H OII€CHKaAa 0CBOCHUSA yqeﬁnoro nmpeamMera 1mo TeMamM (pa311eJIaM)

DJIeMeHT y4e0HOro
npeamera

(I)OPMLI H METOAbI KOHTPOJIA

Texkymmii KOHTPOJIb

Py0e:xHblii KOHTPOJIb

HpOMe)KyTO‘-IHaH aTrecranmud

®opMa KOHTPOJIA

IIpoBepsiemble
OK,VY,3

dopMma
KOHTPOJIA

IIpoBepsiembie
OK,V,3

®opma
KOHTPOJIsA

IIpoBepsiembie OK,
Y,3

Paznen 1.
[ToBTOpEHME Kypca
MaTEeMaTHUKH OCHOBHOM
IIIKOJIBI.

3auem c
OyeHKoU

IIK13,V2
JIP 2,4,23,30

Tema 1.1.-1.3.

Llens 1 3a1aun MaTeMaTUKU
MpY OCBOCHHUH
crienuaibHOCTH. Yncna u
apupMETHYECKUE OTepaIuu
HaJ HUMU. ['eomeTpus Ha
TJTIOCKOCTH.

Yemuwiu onpoc
CamocmosamenvHnas paboma Nel

V2
JIP 2,4,23,30

Tema 1.4.1TporieHTHBIE
BBIYHCIICHUS.

Yemuwi onpoc
Camocmosmenvras paboma Nel

1IK 1.3.
JIP 2,4,23,30

Tema 1.5.-1.7.
[IpakTuueckoe 3anstue Nel
«Yucna 1 BEIYUCICHUSY.
VYpaBHEHUs U HEPABEHCTBA.
CucrteMbl ypaBHEHUMN U
HEPABEHCTB.

Yemuwi onpoc
Ilpakxmuuecroe 3ansmue Nel
Camocmosmenvras paboma Nol

V2
JIP 2,4,23,30

Pazpea 2.
[IpsiMbIe 1 TIOCKOCTH B
MIPOCTPAHCTBE.

3auem c
OYeHKOU

OK 04, Y25, V26,
Y27, V28,31, 32, 35,
36

JIP 2,4,23,30

Tema 2.1.
OCHOBHBIE IOHATUA
CTEpEOMETPUH.

Yemmuwiii onpoc
Camocmosmenvnas paboma No2

OK 04
JIP 2,4,23,30

Tema 2.2.-2.7.

Yemmuwii onpoc

Y25, ¥26, Y27,
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[TapayienbHOCTD IPSIMBIX,
MPSAMOM U TIJIOCKOCTH,
miockocrel. [Ipakruueckoe
3aHsTue Ne2
«[TapamienbHOCTh MPSAMBIX
U IJIOCKOCTEW.
[lepnenuKyIApHOCTD
MIPSAMBIX, NIPSIMOM U
MIOCKOCTH, TIIIOCKOCTEH.
[TapannensHble,
NepIeHIUKYIISpHBIE,
CKpEILMBAIOIINECS MIPSIMBIE.
[IpakTueckoe 3anarue Ne3
«YT0J MEXY IPAMBIMU.
Pemrenne 3agau. [Ipssmbie n
IJIOCKOCTH B POCTPAHCTBE.

Camocmosmenvuas paboma Ne2
Ilpakmuuecxoe 3anamue Ne2
IIpakxmuueckoe 3ansamue Ne3

V28,31, 32, 35,
36
JIP 2,4,23,30

Pa3nea 3.
Koopaunats! 1 BEKTOpEI.

3auem ¢
OUeHKOU

V25, V26, Y27, V28,
V29, V30, V31, 31,
32, 35, 36

JIP 2,4,23,30

Tema 3.1.-3.6.

JlekapTOBbI KOOPAMHATHI B
npocTpaHcTBe. BekTopsl B
MPOCTPAHCTBE. YTOI MEXKY
BekTopamu. [IpakTuueckoe
3aHsaTue Ned
«IIpousBeneHrne BEKTOPOBY.
IIpaktuko-
OPUEHTUPOBAHHbBIC 3a]]a41
Ha KOOPJAUHATHOM
IUIocKocTH. Pentenue
3aga4. KoopauHatel u
BeKkTOpbI. [IpakTnueckoe
3ansTue NeS «KoopmHatel
U BEKTOPBI».

Yemuwi onpoc

Camocmosamenvras paboma No3
Ilpaxmuueckoe 3ansmue Ne4
Ilpakxmuuecroe 3ansmue Ne5

V25, V26, Y27,
V28, V29, V30,
V31, 31, 32, 35,
36

JIP 2,4,23,30

Pazpea 4.

3auem c

OK.01,Y1, V35, V6,
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OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuueckue

GyHKIHH.

OYeHKOU

Y7,V8 V9, V17,
Vis, y22
JIP 2,4,23,30

Tema 4.1.-4.7.
Tpuronomerpuueckue
(GyHKIMU TPOU3BOIBLHOTO
yria, yucia. OCHOBHBIE
TPUTOHOMETPUUECKHE
toxaecTBa CUHyc,
KOCUHYC, TAHT€HC CYMMBI U
Pa3HOCTH JIByX YIJIOB.
[IpakTHueckoe 3aHsATHE

No 6 «IIpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BbIpakeHui». OyHKINH, UX
CBOWCTBA.
Tpuronomerpudeckue
(yHKIIMU, UX CBOMCTBA U
rpaduku. [IpeodbpazoBanue
rpauKoB
TPUTOHOMETPUYECKHUX
GyHKIINH.

Yemmuwiti onpoc
Camocmosmenvuas paboma Ne4
Ilpakmuuecxoe 3anamue Neb

Vi1, V5, V6, V7,
V8, V9, V17,
Vis, y22

JIP 2,4,23,30

Tema 4.8.00patHbie
TPUTOHOMETPHUYECKHE

GbyHKINH.

Yemuwu onpoc
Camocmosmenvrnas paboma No4

OK 01,
JIP 2,4,23,30

Tema 4.9.-4.13.
[IpakTuueckoe 3anstue Ne7
«['pacduku OCHOBHBIX
TPUTOHOMETPUUYECKUX
GyHKIHI.
Tpuronomerpuueckue
YPaBHEHHUS U HEPABEHCTBA.
Cucremsl
TPUTOHOMETPUUYECKUX
ypaBHeHu. [IpakTuyeckoe

Yemuwi onpoc
Camocmosamenvuas paboma Ned
Ilpakmuueckoe 3anamue Ne7
Ilpakmuueckoe 3anamue Ne§

V1,V5, V6, V7,
V8, V9, Vi7,
Vis, V22

JIP 2,4,23,30
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3aHsTue Ne 8
«Tpuronomerpuyeckue
ypaBHEHUS U
HEpaBeHCTBay. Pemenne
3aa4. OCHOBBI
TPUTOHOMETPUH.

Pa3pea 5.
KoMmriuiekcHble uncia.

3auem c
OYeHKOU

V4
JIP 2,4,23,30

Tema 5.1.- 5.3.
KommiiekcHbIe uncia.
[IpumeHeHre KOMITIEKCHBIX
yucen. [Ipaktuaeckoe
3aHATHE

Ne 9 «kKoMIuiekcHbIE
YHCIIa.

Yemmuwiti onpoc
CamocmosamenvHnas paboma Ne5
Ipaxmuueckoe 3ansmue Ne9

V4
JIP 2,4,23,30

Pa3neu 6.
[IpousBonHas ¢pyHKINHU, €€
IIPUMEHEHHE.

3auem ¢
OUEeHKOU

OK 01, V1, V3, V6,
Y7, V8, Vi1, V12,
Vi3, Vi4

JIP 2,4,23,30

Tema 6.1.- 6.5.

[TonsiTHE TPOU3BOTHOM.
®opmyiibl U NpaBuiIa
muddepeHIupoBaHHUsL.
[IpousBoIHBIE CYMMBI,
Pa3HOCTH, IPOU3BEICHUS,
yactHoro. [IpousBoiHbie
TPUTOHOMETPHUYECKHUX
¢byukuwmii. [Ipaktuueckoe
3aHSATHE

No 10 «IIpousBoiHast
byukun». [Tonstue
HEeMpepbIBHOW (DYHKIIHH.
Metoa UHTEpBAJIOB.

Yemuwi onpoc
CamocmosmenvHas paboma No6
Ilpakmuuecxoe 3anamue NelQ

Vi1, V3, V6, V7,
V8§, Vil, V12,
Vi3, Vi4

JIP 2,4,23,30

Tema 6.6. I 'eomeTpruueckuii

Yemuwiii onpoc

OK 01, JIP
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1 PU3UYECKUN CMBICIT
IIPOU3BOIHOM.

Camocmosmenvuas paboma Neb

2,4,23,30

Tema 6.7.-6.13
[IpakTHueckoe 3aHsATHE

Ne 11 «I'eomerpuyeckuii n
(bu3nIecKuii CMBICI
IIPOU3BOTHOM».
MOHOTOHHOCTh (PYHKIIHH.
Touku 3kcTpEeMyMa.
Haubonsmiee u
HauMEHbIIIee 3HAYCHUS
¢yukuuu. [Ipaktuueckoe
3ansaTue Ne 12
«HccnenoBanue GpyHKIMA ¢
MMOMOIIBIO TPOU3BOTHOM.
Haxoxnenue
ONTHUMAJILHOTO pe3yabTaTa
C TOMOUIBIO TPOU3BOIHOM B
MIPAKTUYECKUX 3aJayax.
Pemrenue 3agau.
[TpousBognas pyHKIIMH, €€
IIPUMEHEHHE.
[IpakTuueckoe 3anstue Ne
13 «IIpumenenue
MIPOU3BOIHOM (PYHKIIUU».

Yemmuwiti onpoc
CamocmosamenvHnas paboma No6
Ilpakmuuecxoe 3auamue Nell
Ipaxmuuecxoe 3anamue Nol2
Ipaxmuyeckoe 3anamue Nel3

Vi1, V3, V6, V7,
V8, Vil Vi2,
Vi3z, V14

JIP 2,4,23,30

Pa3zpen 7.
MHororpaHHUKH U Teja
BpaIeHUSI.

Drzamen

OK 01,0K02,
OK06,¥25, V26,
V27, V28, V29, V31,
31, 32, 35, 36

JIP 2,4,23,30

Tema 7.1.-7.5.

Bepmmnsl, pebpa, rpanu
MHoOTOTpaHHuKa. [Ipu3zma,
€€ COCTaBJISIONINE,
ceuenue. [lapannenenunen,

Yemuwui onpoc
Ipakmuuyecxkoe 3anamue Neld

V25, V26, Y27,
V28, V29, V31,
31, 32, 35, 36
JIP 2,4,23,30
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ky0. [Tupamuna, ee
COCTaBJIAIOLIUE, CEUYEHHUE.
[IpakTuyeckoe 3aHATHE
Nel4 «Ilpuzma n

ApaMUJIa».
Tema 7.6. [Tpumepst Yemmuwiti onpoc OK 01,
CUMMETpUH B IpO(decCcHi. JIP 2,4,23,30
Tema 7.7.-7.8. Yemmuwiti onpoc Y25, V26, V27,
[IpaBunbHbIE Ipakxmuueckoe 3anamue Neld V28, V29, V31,
MHOTOTPaHHUKH, X 31, 32, 35, 36
cBoiicTBa. [IpakTnueckoe JIP 2,4,23,30
3aHATHE

No 15 «MHororpaHHUKN Y.

Tema 7.9. Yemuwiu onpoc OKO06,
O060011eHMEe U JIP 2,4,23,30
CHCTeMaTH3ams 3HaHUH.

Tema 7.10.-7.15. Hununap, | Yemuoui onpoc Y25, V26, V27,
€ro COCTaBJISIOIIIME. Ilpakmuuecxoe 3auamue Nel6 V28 V29 V31,
CedeHue NWINHAPA. Ilpakmuuecxoe 3auamue Nel7 31, 32, 35, 36
[IpakTrueckoe 3aHsATHE Ilpakmuuecxoe 3anamue Nel8 JIP 2,4,23,30
Nel6 «umunnp». Konyc,

€ro COCTaBJIAIOLIHE.

[IpakTHueckoe 3aHsATHE

Nel7 «Konycy. lap u

cdepa, UX cCeUCHUS.

[IpakTHueckoe 3aHsATHE

Nel8 «Cdepa, mapy.

Tema 7.16. Yemuwui onpoc OK 02,
[Tousarue 00 00OBeMe Tela. JIP 2,4,23,30
Tema 7.17.-7.19. Yemmuwiti onpoc Y25, V26, V27,
[IpakTuueckoe 3aHsTHE Ipaxmuuecxoe 3anamue Nel9 V28, V29, V31,
Nel9 «O0BeMBI TEI. 31, 32, 35, 36
KomOunanuu JIP 2,4,23,30
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MHOT'OI'PaHHUKOB U Tl
BpauieHus. Pemenne 3aaau.
MHororpaHHuky 4 Tesia
BpalCHUSL.

Paznea 8.
[TepBooOpa3nas pyHKIuH,
ee MPUMCHEHHUE.

Dxzamen

Vil, V15
JIP 2,4,23,30

Tema 8.1.-8.9.
[TepBooOpa3nas GyHKIUH.
[IpakTHueckoe 3aHsATHE
Ne20
«[TepBooOpa3znas».[lnomaz
b KPUBOJIMHEWHOU
TpanenuH.
Heonpenenennsiit u
ONIPEIETICHHBII UHTETPaJIbL.
[IpakTHueckoe 3aHsTHE
Ne21 «HeonpeneneHHbIi
unaterpay.llonstue 006
ONPEIETICHHOM HHTErpase
KaK IUI0IIAIu
KPUBOJMHEUHOW Tpareuu.
[IpakTuueckoe 3ansTHE
No22 «OmnpeneneHHbI
uHTErpa». OnpeaeneHHbId
MHTETpaJl B )KU3HMU.
[IpakTuueckoe 3aHsiTHE
No23 «HuTerpan u ero
MIPUMEHEHHUE.

Yemmuwiti onpoc
CamocmosamenvHnas paboma Ne7

Ipaxmuuecxoe 3anamue No20
Ipaxmuuecxoe 3anamue No321
Ipaxmuuecxoe 3anamue No22
Ipaxmuuecxoe 3ansmue No23

Vil, V15
JIP 2,4,23,30

Pa3zpen 9.
CreneHu ¥ KOpHU.
CrenenHast GyHKIHS.

Drzamen

Vi1,V5, V6, V7, V8,

Y9
JIP 2,4,23,30

Tema 9.1.-9.7.

Crenennas ¢pyHKIus, ee
cBoiictBa. [IpeobpazoBanue
BBIPAXKEHUI C KOPHAMHU N-

Yemmuwiii onpoc
Camocmosmenvnas paboma Ne8
IIpakmuuyeckoe 3anamue No24
IIpakmuyeckoe 3anamue No25

Vi1, V5, V6, V7,
V8, V9
JIP 2,4,23,30
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ol crenenu. [IpakTuueckoe
3anaTue Ne24 «Paguxanb.
CBolicTBa CTENEHHU C
palOHaIbHBIM U
JEACTBUTEIbHBIM
nokasarensamu. Pemenue
MppalMOHAIbHBIX
YPAaBHEHUI U HEPaBEHCTB.
CreneHu ¥ KOpHHU.
CrenenHast pyHKIHS.
[IpakTHueckoe 3aHsATHE
Ne25 «CreneHu U KOpHW.

Paznen 10.
[TokazaTenpHas QyHKITHA.

Dxzamen

VI1,V5 V6, V7, V8,
Y9
JIP 2,4,23,30

Tema 10.1.-10.6.
[TokazarenbHast GyHKLHUSA,
ee cBoucTBa. [IpakTnueckoe
3aHsATHe Ne26
«ITokazaTenpHast
¢dbyakuusy. Pemenue
MOKa3aTeIbHbIX YpaBHEHUN
Y HEpaBEHCTB. Pemenue
3anau. [lokazarenpHas
¢byukuus. [Ipaktuyeckoe
3ansaTHe Ne27
«IlokazarenbHbie
yYpaBHEHUSY..
[IpakTueckoe 3anaTue
No28 «IlokazarenbHbie
HEPABEHCTBAY.

Yemuwiu onpoc
CamocmosmenvHas paboma Ne9
Ipaxmuuecxoe 3ansamue No26
Ilpakmuuecxoe 3auamue Ne27
Ilpakmuuecxoe 3anamue Ne28

VI1,V5, V6, V7,
Vs, V9
JIP 2,4,23,30

Pa3zpen 11.
Jlorapudmst.
Jlorapudpmuueckas

GbyHKIHS.

Drzamen

OK01,V1, V5, V6,
Y7, V8, V9
JIP 2,4,23,30

Tema 11.1.-11.8.

Yemuwiii onpoc

Y1,V5 V6 V7,
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Jlorapudm uuncna.
CaoiicTBa j0rapudmoB.
Onepartust
JorapuMUpPOBAHUS.
Jlorapudmudeckas
¢byHKIUS, ee CBOWCTBA.
[IpakTrueckoe 3aHsaTHe
Ne29 «I'padukn
JOTapu(PMUICCKIX
¢byHkumit». Permenne
JorapuPMUIEcKux
YPaBHEHUI U HEPaBEHCTB.
Cucremsl
Jorapu(PMUIECKuX
ypaBHeHuH. [IpakTnueckoe
3ansaTue Ne30
«Jlorapudmuyeckue
YpaBHEHUSD.
[IpakTrueckoe 3aHsTHE
Ne31 «Jlorapupmuueckue
HEPABEHCTBAY.

Camocmosmenvuas paboma Nel()
Ipaxmuyeckoe 3anamue Ne29
Ipaxmuueckoe 3anamue Ne30
Ipaxmuyeckoe 3anamue Ne31

V8, V9
JIP 2,4,23,30

Tema 11.9.Jlorapudmsr B
MPUPOJIC U TEXHHKE.

Yemuwi onpoc
Camocmosmenvras paboma Nel()

OK 01,
JIP 2,4,23,30

Tema 11.10.-11.11.
Pemrenue 3amgau.
Jlorapudmer.
Jlorapudmuaeckas
¢byukuus. [Ipaktuyeckoe
3aHsaTue Ne32
«Jlorapudmsiy.

Yemuwi onpoc
Camocmosmenvras paboma Nel()
Ilpakmuuecxoe 3auamue Ne32

V1,V5, V6, V7,
Vs, V9
JIP 2,4,23,30

Pa3zpen 12.
MHoxecTBa. D1eMeHTbI
Teopuu rpados..

Drzamen

Vi1,V5, V6, V7, V8,
Y9
JIP 2,4,23,30

Tema 12.1.-12.3.
MHuoxecTtBa. Onepanuu ¢

Yemmuwiii onpoc
Camocmosmenvnas paboma Nel

Vi1, V5, V6, V7,
V8, V9
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MHO>KE€CTBaMH. Ipaxmuuecxoe 3anamue No33 JIP 2,4,23,30

[IpakTuueckoe 3aHsiTUE

No33 «MHuoxecTBay.

I'padpsl.

Tema 12.4. Yemuwiii onpoc JIP 2,4,23,30

Pemenue 3amau. CamocmoamenvHnas paboma Nel |

MHoxecTBa, rpadsl U UX

MIPUMEHEHUE.

Tema 12.5. Yemuwiii onpoc JIP 2,4,23,30

[IpakTuueckoe 3aHsTHE Camocmosamenvnas paboma Nel |

Ne34 «I'padbi». Ipaxmuueckoe 3anamue No34

Pa3znea 13. Dxzamen OKO01, OK03,0K05,
OJIeMEHTHI OK07,IIK 1.1.
KOMOMHATOPHKH, IIK3.2,Y22, V23
CTaTUCTUKH U TEOPUHU JIP 2,4,23,30
BEPOSTHOCTEI.

Tema 13.1. Yemmuwiti onpoc OKO035,

OCHOBHEBIE IOHATHUA Camocmosmenvrnasn paboma Nel2 | JIP 2,4,23,30

KOMOWHATOPHKHU.

Tema 13.2 Yemmuwiti onpoc TIK 1.1.

[IpakTuueckoe 3ansTHE Camocmosmenvrnas paboma Nel2 | JIP 2,4,23,30

No35 «IlepecTtanoBku, Ilpakmuuecxoe 3anamue Ne35

pa3MelIeHMs], COUeTaHusI».

Tema 13.3. CoOrniTHE, Yemmuwiii onpoc OKO07,

BEPOSTHOCTH COOBITHSI. Camocmosmenvrnas paboma Nel2 | JIP 2,4,23,30

CrnosxeHue 1 yMHOKEHUE

BEPOSTHOCTEU.

Tema 13.4. BeposatrHocts B | Yemnuwiu onpoc OKO01,

pohecCHOHATBHBIX Camocmosmenvras paboma Nel2 | JIP 2,4,23,30

3a/1avax.

Tema 13.5.- 13.6. Yemmuwiii onpoc Y22,¥23

[IpakTrueckoe 3ansTHe Camocmosmenvuas paboma Nel2 | JIP 2,4,23,30

Ne36 «Teopus
BEPOSITHOCTEN».

IIpakmuueckoe 3anamue Ne36
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JluckpeTrHas ciaydanHas
BEJIMYMHA, 3aKOH €€

pacmpeneneHusl.
Tema 13.7. Yemmuwiti onpoc 1IK3.2,

3ajaun MaTeMaTU4eCKOM Camocmoamenvrnasn paboma Nel2 | JIP 2,4,23,30

CTATHCTHUKH.

Tema 13.8. [Ipaktuueckoe | Ycemmuwiii onpoc OKO03

3ansitue Ne37 Camocmoamenvrnasn paboma Nel2 | JIP 2,4,23,30

«MatemaTraeckas Ipaxmuueckoe 3anamue Ne37

CTaTHCTHKAY.

Tema 13.9.-13.10. Yemuwvii onpoc V22,V23

Pemenue 3amgau. Dnementsl | Camocmosmenvuas paboma Nel2 | JIP 2,4,23,30

KOMOWHATOPHKH, Ipaxmuuecxoe 3anamue Ne38

CTaTHCTUKH U TCOPUHU

BEPOSATHOCTEM.

[IpakTHueckoe 3aHsTHE

Ne38 «KomOunaTopuka u

TEOPUsI BEPOSITHOCTEM.

Paznen 14. Dxzamen V3
YpaBHEHUS U HEPABEHCTRBA. JIP 2,4,23,30
Tema 14.1.-14.9. Yemmuwiti onpoc V3

PaBHOCHIBHOCTE Camocmosmenvrnas paboma Nel3 | JIP 2,4,23,30

YpaBHEHUU U HEPABEHCTB.
I'paduueckuit meros
pellleHus ypaBHEHUH,
HepaBeHCTB. [IpakTuyeckoe
3aHsaTue Ne39 «Pemienue
YPaBHEHUI.
[IpakTueckoe 3aHaTue
Ne4( «Pemenue
HEPaBEHCTB». Y PaBHEHUSA U
HEPaBEHCTBA C MOYJIEM.
[IpakTuueckoe 3aHsTHE
Ne41 «IlapameTpsD».
CocraBiieHHE U pElIeHHE
npodeccroHaNbHBIX 3a7a4

Ilpakmuuecxoe 3auamue Ne39
Ilpakmuuecxoe 3anamue NedQ
Ilpakmuuecxoe 3auamue Nedl

37




C IOMOILBIO YPABHEHHUH.
Pemrenne 3anau.

YpaBHEHHUs U HEPABEHCTBA.

O06o00611eHNE U
cUCTeEMAaTHU3alus 3HAHUN.

38




3.2 Kogu¢gukarop oueHOYHBIX CPEACTB

q)yHKHHOHaHbHLIﬁ NMPpU3HAK OICHOYHOI'0 CpeaACTBA (TI/Il'l

Koa ouenounoro

KOHTPOJIbHOI'O 331aHNS) cpeacTBa
YcTHbIN onpoc YO
ITpakTiaeckas pabora Ne n IIP Ne n
TecrupoBanue r
Kontponbnas padorta Ne n KP Non
3amaHus Ui CaMOCTOSATEIBHOM PabOThI
- pedepar;
- JIOKJIa; CP
- cooO1ienue;
- OCCE
Pa3HoypoBHeBbI€ 331a4H U 3a/1aHus (pacy€THbIE, rpaduyecKue) P33
Paboyas TeTpanp PT
IIpoexr 17
JlenoBas urpa J
Keiic-3agaua K3
3auér 3
3a4€T ¢ OLEHKOU 3a0
OK3aMeH S
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4 3AJAHUSA JJ11 ONEHKHW OCBOEHUSA JNCHUTIJIMHBI

4.1 Temmsl 3cce (pedepaToB, 10K/I/I0B, COOOIIEHUI)
Hcroprueckue cBeieHUs O pa3BUTUHN aJIr€OpHl.

[TpunoxeHus poU3BOIHON K PEHICHUIO (PU3NYECKUX 3a/1ad.
[MpuknanHoe 3HaYeHUE TPOU3BOAHOM U nuddepenHmana.
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEH.

B3anMHOE€ pacnoioKeHue IpsIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.
[lepnieHIUKyYIAPHOCTD MPSAMBIX U IJIOCKOCTEH.

Ucropus nosinenus norapudma.

Nook~wdpE

4.1.2 lloaroroBKa CIpaBOYHOI0 MaTepHaJia
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEII.

Bujel 1 criocoObl pelieHust ypaBHEHUN 1 HEPaBEHCTB.
[IpoueHTsI.

OyHKIUN.

Tpuronomerpruueckue QyHKIHUHU.

[IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAKEHUH.
Tpuronomerpruyeckue ypaBHEHHUS.

[IpousBoHas GyHKIMH.

[IpunokeHust akcuoM CTEPEOMETPUN U UX CIEACTBUM.
0. Kophu, crenienn u norapumsl.

11. Tloka3zaTenbHas QyHKIIHS.

12. Jlorapugmsr.

13. IlepBooOpa3Hasi u HHTETpa

14. BekTOopbl B IPOCTPAHCTRBE.

15. Metoxa KoopAWHAT B MPOCTPAHCTRE.

16. ITnomans MOBEPXHOCTH MHOTOTPAHHUKOB.

17. TInomame MOBEPXHOCTEH T BPAIICHHUS.

18. OOBEMBI Te.

19. KommiekcHble yuca.

20. DrneMeHThl MAaTEeMaTUYEeCKOW CTATUCTHKH, KOMOMHATOPUKHU U TEOPUU BEPOSATHOCTEH.
21. VYpaBHeHus u HepaBeHcTBa. CHUCTEeMbl ypaBHEHUIN 1 HEPABEHCTB.
22. MHOTOYJICHBI.

HOo~NoGa~wWNE

Kpurepun oueHku:

«5» — 0a/mIoB BBICTaBIAETCA OOydarolIeMyCs, €CIM TeMa pacKpbiTa BCECTOPOHHE; MaTepuai
Mo00paH akTyaldbHBINA, U3JI0KEH JIOTHYHO U MOCJEI0BATENbHO; MaTepual JJOCTaATOUYHO WILUTFOCTPUPOBAH
JOCTOBEPHBIMU TPUMEpaMH; MPE3CHTAlMsI BBICTPOEHA B COOTBETCTBHUM C TEKCTOM BBICTYILICHUS,
apryMeHTallus U CHCTeMa JIOKa3aTelIbCTB KOPPEKTHBI.

«4» — 0alIoB BBICTABIAETCA OOyYaroIIeMYyCs, €ClIM TeMa pacKpbiTa BCECTOPOHHE; HMEIOTCA
HETOYHOCTH B TEPMHUHOJIOTUU U W3JIOKEHUH, HE MCKAXKAIOIIKE COAEp)KaHHE TeMbl; MaTepuan moaoopaH
aKTyaJIbHBIM, HO U3JI0KEH C HapyIIEHHEM MOCIeI0BaTeIbHOCTH; HEAOCTATOYHO JOCTOBEPHBIX TPUMEPOB.

«3» — OaIoB BBICTAaBISETCS OOYyYaroLIeMycs, €CIM TeMa COOOLIEHHS COOTBETCTBYET
COJICpKAHHIO, HO PACKpbhITa HE IMOJHOCTbIO; HMEIOTCS CephE3HbIE OIIMOKM B TEPMHMHOJOTHUH U
U3JI0KEHNH, 4aCTUYHO HCKaXKarolue CMBICT COJIEpKaHUs y4eOHOTO MaTepuana,
MaTepuag  M3J0KEH  HEMOCJIEeNOBAaTeIbHO M HEJIOTMYHO;  HEAOCTaTOYHO  JOCTOBEPHBIX
IIPUMEPOB.

«2» — 0allJI0OB BBICTABIISCTCS OGy‘I&IOH_IeMYCH, €CJIn TEMa HEC COOTBCTCTBYCT COACPIKAHUIO, HEC
PacCKphbITa, HO,[[O6paH HCIIOCTOBCpHBIﬁ MaTrepua; TPY6LIC OIIMOKHA B TCPMHUHOJIOTUH W H3JI0KCHUU,
MOJIHOCTBIO HUCKaXAroMHUC CMBICIT COACPKaHUA y‘-IC6HOl“O Marepuaia, I/IH(I)OpMaI_II/ISI H3JI0KCHA
HCJIOTUYHO; BBIBOAbBI HCBEPHBIC NJIN OTCYTCTBYIOT.
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RO ~NoOA~wWNE

0.
. UTo Takoe rOpU30HTAIbHBIC U BEPTUKAIBHBIC ACUMIITOTHI?
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
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 Bonipochl /151 yCTHOIO ONIpOca

Uro Takoe npocroe 4ucio?

Kakoe 4ncio Ha3pIBaeTCsi COCTaBHbIM?

Paznoxwure Ha mpoctsie MHOkUTEN yrciio 720.

Cdopmynupyiite TeOpeMy O JIETCHHUH C OCTATKOM.

Uto Takoe B3aMMHO IPOCTHIE Ymcia?

Kakue 3HaeTe cBOWCTBA OTHOLICHUS IGITMMOCTH Ha MHOYKECTBE HATYPATHHBIX YHCEN?
JlaliTe onpeneneHne YucIOBOM OKPYKHOCTH.

Yro takoe Sin't, cost, tg t, ctg t?

[lepeuncnure OCHOBHBIE CBOMCTBA (DYHKIIMM y=COSX.

[Tepeuncnute 0OCHOBHBIE CBOCTBA (PYHKIIUHU y=SINX.

B uem cocTout reoMeTpuuecKuil CMbICT MPOU3BOAHOMN?

UTo Ha3bIBAIOT MPEEIOM YHCIOBOM MOCIEI0BATENLHOCTH?

B uem cocrout pusnueckuii CMbICI TPOU3BOTHON?

CdopmynupyiiTe onpeneneHue Iporu3BOHOM.

[lepeuncnure ocHOBHBIE NpaBuia TupdHepeHIMPOBAHUS.

[lepeuncnure OCHOBHBIE AKCHOMBI CTEPEOMETPHUU U UX CIEJICTBUS.

Kakue npsiMble B MpoCTpaHCTBE HA3BIBAIOTCS MapalieIbHbBIMU?

JlaiiTe onpeneneHrne napauieIbHOCTH MPSIMOM U TNTOCKOCTH B TPOCTPAHCTBE.
Kakue npsimble B IpoCTpaHCTBE HAa3bIBAIOTCS CKPEIIMBAIOIIUMHUCS?

UTto Takoe yrosa Mexay CKpeluBaloIUMUCS TPSIMbIMU ?

JlaiiTe onpenenenye NepreHInKyaIspHOCTH MPSIMON U IIIOCKOCTH B IPOCTPAHCTBE.

Uto Takoe nepneHauKysp?

Uto Takoe nmpoeKus NpsMou Ha MIOCKOCTh?

Kaxkue niaockocTy B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHAUKYISIPHBIMU?
Uto Takoe NByrpaHHbIN yromu?

Uto Takoe pagukan?

[Tepeuncnure cBOMCTBA KOPHA N-O CTEIIECHH.

Kak BpIUMCINUTD 3HAYEHHUE CTEIIEHU C JIOOBIM L[EIOUYHUCICHHBIM MOKa3aTeneM?
Kak npeobpa3oBbIBaTh BhIpaXKEHHUS, COJIEPKAIINE PAIUKAIIbI?
[IpuBeauTe mpuMepsl CTENIEHHBIX (PYHKIIUMN.

JlaiiTe onpenenenue noka3aTeabHON (QYHKITUH.

[lepeunciure cBOMCTBA MOKa3aTEIbHON (DYHKITUH.

[IpuBeauTte mpuMepsl MOKa3aTeIbHBIX PYHKINN

Kakue ypaBHeHMs Ha3bIBAKOTCS MTOKA3aTEIbHBIMU?

Kakue HepaBeHCTBa Ha3bIBAIOTCS MIOKA3ATEIbHBIMU ?

JlaiiTe onpenenenue sorapudma.

[lepeuncnure cBoiicTBa orapupmMUIecKoi HyHKIIHH.

[Tepeunciure cBoiicTBa Jioraprudma.

Kakwue cyiiecTByIOT METO/IbI pelieHus JorapuGMUIecKuX YpaBHEHUN?
Kak nepeiiTi K HOBOMY OCHOBaHHIO Jiorapudma?

Uto o3Hauaet noctostHHas C B onpeieNieHny HEONPEIEIeHHOTO HHTerpaia?
[Touemy nHTErpasl Ha3bIBAETCS HEONPEAEICHHBIM?

Kakas ¢pyHkuust Ha3piBaeTcs NepBoOOpa3HOM A 3a1aHHON GyHKIIMKU?
UTO Ha3bIBaETCS HEONPEAEICHHBIM UHTETPATIOM ?

B ueM cocToUT reoMeTprUUEeCcKUi CMBICIT HEOTIPEIETIEHHOr0 UHTEerpaia?
Kaxue Bupl ABMKEHUN B IPOCTPAHCTBE BbI 3HAETE?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCS KOJJTUHEAPHBIMU?
JlaiiTe onpenenenrie BEKTOpa B IPOCTPAHCTBE.

Uemy paBHO CKaJIIpHOE POU3BEACHUE BEKTOPOB?

Kaxue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCSI KOMIUIAHAPHBIMU?
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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.

IIpu3ma umeer n rpaneil. Kakoilt MHOTOYroJbHUK JIEKUT B €€ OCHOBAHUU?

Kak m3menutcs o0beM chepsl, ecliv ee paanyc yBEIUIHTh B 5 paz?

MoryT 51 Bce IpaH# TPEYTrOJIbHOW MUPAMU/IbI OBITh MPSMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

Yo mpeacTaBiAOT COO0H CeUSHHS HUIMHAPA MIIOCKOCTAMU?

MoryT 5u aBe cepbl ¢ OOIUM LEHTPOM M C HEPaBHBIMHU PAJNyCaMU UMETh OOIIYIO KacaTelbHYIO
IJI0CKOCTB?

Touku A u B npunamiexar mapy. [IpuHamiexur au mapy iro0ast Touka otpeska AB?

PaBHBI 111 IpyT APYTY YTIIBI MEXTy 00pa3yOIMMMH KOHYCa U IUIOCKOCTHIO OCHOBaHUS?

W3menurcesd i o0beM LMIMHApA, €CIIM JUAaMETp €ro OCHOBAaHUS YBEIWYMUTbh B 2 pa3a, a BBICOTY
YMEHBIINUTH B 4 paza?

byner num nupammpza mnpaBUIIbHOHM, e€ciliu €€ OOKOBBIMM TpaHsIMH SBJISIOTCS IIPABHJIbHBIE
TPEYroJbHUKN?

OTtHomeHne 00beMOB JABYX MapoB paBHO §. Kak OTHOCATCS MIOMAAN UX TOBEPXHOCTEH ?

Yro npencTapiseT co6oit yucio i?

Kaxoe 4nciio Ha3bIBatOT KOMIUIEKCHBIM?

Kak HaiiT MOAysIb KOMITJIEKCHOTO yucna?

Kakue koMImiekcHbIe YiCIia Ha3bIBAIOTCS CONPSIKEHHBIMU?

Kakue cyiiecTByr0T GOpMbI KOMIJIEKCHBIX YUCEN?

[lepeuncnure OCHOBHBIE 33/1a4M KOMOWHATOPUKHU.

Uto HazwpiBaeTcs n- paxTopuasom?

Uto Ha3bpIBaeTCs epecTaHOBKaMu?

UYTo Ha3bIBaeTCS NEPEMEIICHUSAMU?

Uto Ha3bIBaETCAd COYECTAHUSIMU?

Kak ¢popmynupyercst Teopema ciaoKeHusi BEpOSTHOCTEN?

Uemy paBHa cymMMa BEpOSTHOCTEH TIPOTUBOIIOJIONKHBIX COOBITHI?

B xop3une 5 Oenbix, 3 yepHBIX U 7 MOJOCATHIX IIapoB. YeMy paBHA BEPOATHOCTH JIOCTaTh HAyraj
OJHOIBETHBIN 1m1ap?

Uto Ha3bIBaeTCA YCIOBHOU BEPOSITHOCTHIO?

Kax dhopmynupyercs TeopemMa yMHOKEHUS BEPOSTHOCTEHN ?

[Tepeunciure 00IIME METOIBI PEIICHUST YPAaBHEHUM.

[lepeuncnure ob1IHE METOABI PELICHUS HEPABEHCTB.

B 1yem cocTouT cyTh M€TO/1a 3aMEHbI IEPEMEHHOM MPU PEIICHUU YPABHEHU?

[lepeuncnure MeTO/IbI pEIICHUS CUCTEMbI YPaBHEHUH.

CocTaBpTe aITOPUTM pEIICHUS 3a]]a4 C TapaMeTpaMH.

Chopmynupyiite aaroput™ JaejieHrus MHOTOUICHOB 0e3 ocTaTka.

Cdhopmynupyiite anroput™ JesieHuss MHOTOYIEHOB C OCTaTKOM.

Kaxk 3Byunt Teopema bezy?

Kak Beirmsaut ¢opMyina COKpaieHHOrO YMHOXKEHHUSI ISl BBICIITUX CTeTIeHEeH?

Kakwue cyiiecTByIOT METO/IbI pellIeHUs YPaBHEHUH BBICIIUX CTEICHEH?
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4.3 Tembl IPOEKTOB

I'pynnoBbie TBOpUYecKHe 3a1aHUA (MPOEKTHI):
1. 3ois0TOC CeueHue.

2. Jluct Mébuyca.

3. byreuika Kieiina.

4. 3aranku L{ukI0# 6L,

I/IHIH/IBI/II[yaJIbeIe TBOPYECCKHUE 3aJTaHUA (l'lpOCKTI)I):

1. ®pakransl.

2. [llaxmartHas mToCKa.

3. Yucno «ITmy.

4. Maruueckue KBaJparhl.

Kountpoanpyemsbie komnerenunu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Kpurtepun ouenku:

AKTYyabHOCTH TOCTABIICHHOU MPOOIIEMBI (ap2yMeHmMUpoSaHHOCHb AKMYalbHOCIU, OnpedeneHue
yeneii; onpeoenerue u peuleHue NOCMasieHHblx 3a0ay, HOBU3HA pabomvl) 0 4 GAIIIOB.

Teoperndeckass W/WIM TPaKTHYECKass LEHHOCTH (803MONCHOCMb NPUMEHEHUS HA NpaKmuke
Ppe3yIbmamos npoeKmHol O0esimeIbHOCU, COOMBEemcmeue 3Aaa61eHHOU meme, YensiM U 3a0a4yam
npoekma,  NpooelaHHas paboma pewiaem NpoOIeMHblE MeopPemuyecKue B0npocvl 68 ONnpeoeneHHOl
HayuHou obaacmu, aemop 6 pabome yKa3ai meopemudeckyro u/uiu npaKmudecKyro 3Hayumocms) 1o 7
0asioB.

KauecTtBo copepkaHusi MPOEKTHONH pabOTHI (CMpYyKmypupo8anHOCMb U JIOSUYHOCHb, KOMOPAs.
obecneuusaem noHuUMaHue U OOCMYNHOCMb COOEPHCAHUS,  B8bl8OObL pPAbOmMbI  COOMBEMCMBYIOM
NOCMABNIeHHbIM YelaM, HAIUudue Uccied08amenbCcko20 acnekma 6 pabome) 1o 6 6aos.

OdopmieHnue pabOTBl (MumynvHuIl JAUCH, OGOpMAeHUEe 021A6IeHUS, 3A20N08K08 PA30e08,
noopaszoenos; ogopmieHue pucCyHKo8, epagukos, cxem, mabOaUy, NPULONCEHUL,  UHDOPMAYUOHHDLE
UCTMOYHUKU, hopMamuposanue mekcma, Hymepayus u napamempst cmpanuy) 1o 9 6amios.

[IpesenTanuss npoekTa (cmpykmypa npezeHmayuu, ogopmienue ciamuoos;, npeocmasieHue
unghopmayuu) 1o 7 6aJIOB.

I'pamoTHOCTH peum, BIaJeHUE CHEIUAIBHON TEPMHUHOJOTHEH Mo Teme paboThl B BHICTYIUICHUU
(epamomuocmo peuu, 61a0eHue CneyuaibHOL mepMUHoI02uell; omeemsl Ha 60NPocel) 0 3 OaJIIOB.

«5» — o1 36 10 42 OGaIoB.
«4» — ot 31 no 35 OGawioB.
«3» — o1 26 1o 30 OGasoB.
«2» — MeHee 26 OaJlIoB.
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4.4 TecTOBBIE 3a1aHUSA

Paznen 1. Yucaosbie u 6yKBeHHLIe BbIPDAKCHUS. Pa3BuTHe NOHATHS 0 YHUCJIE.

1. PackpoiiTe GopMyTy COKpAIIEHHOTO YMHOKEHHs a2-0?:

a) a2-2ab+h?

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

B) a’+2ab-b?

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

2. Packpoiite (opMyITy COKpalIeHHOTO YMHOKeHus (a-b)?:

a) a2+2ab-b?

6) a’-2ab+h?

B) a%+2ab+b?

r) a2-2ab-b?

3. Kakoe u3 CIIeayronumx 9uces 3aKmoueHo Mexay unciamu  10/17 u 5/8 ?
a)0,4

0) 0,5

B) 0,6

r)0

4. Beruucnure: 1/2 +11/5

OtBer:

5. Pemmure ypaBHenne x2-7x+10=0. Eciiu ypaBHeHHe HMeeT 60JIee 0JHOTO
KOPHS, B OTBET 3aIUIINTE MEHBIINNA U3 KOPHEH.

6. Jlns pemonTa Tpedyetcs 57 pyiaoHoB o0oeB. Kakoe HanMeHbITIee
KOJIMYECTBO Ma4eK 000HHOTO Kiles HY)KHO JJISl TAKOTO PEMOHTa, ecii | mavka Kies
paccuuTaHa Ha 5 pyJa0HOB? BeiOepuTe BEpHBIN OTBET.

a)0,4

0)0

B)1l

r) 12

7. PpIOOJIOB MIPOTLIBLI HA JIOAKE OT MPUCTAHH HEKOTOPOE PACCTOSIHUE BBEPX
M0 TEYCHUIO PEKH, 3aTeM OPOCHII IKOPb, 2 Yaca JIOBHJI pbIOy U BEpHYJICS 00paTHO uepes 5
9 yacoB OT Hayasa myrteniecTBus. Ha kakoe pacCTosiHue OT MPUCTaHU OH OTILIBLI, €CITU
CKOPOCTh TCUCHHsSI PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTB JIOJKK 6 KM/4? BpiOepute BEpHBIi OTBET.
a)0,2

0) 40

B) 8

r)l

8. Packpoiite (popMyTy COKpalleHHOro yMHOKeHus (a+h)?:

a) a2+2ab+b?

6) a’-2ab+h?

B) a’+2ab-b?

r) a2-2ab-b?

9. JIunelinoe ypaBHEHHUE UMEET BU!

a) y= kx+b

0) y=-kx+b

B) y=2kx+b
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r) y=-3kx+b
10. Pemure nuneitHoe ypaBHeHue y=5X-10
Ortser:

K4 Kk Tecty

N
N
w
N
ol
o

Ne Bonpoca

MpaBuiabHeli | 0 0 B 2,7 2 r
0TBeT

Pasznen 2. dynkuuu.

1. Beruncnute 3HaueHue GyHKIUU Y= 4X+5 B Touke x=1
a) -3

0)9

B) 15

r)-7

2. I'padpuxom nrHEHHON PYHKUNU SBISETCS. . .

a) OTPE30K

0) myu

B) IpsiMast

3. Cpenu 3a1aHHBIX QYHKIMHI YKaXUTE YETHYIO

a) y=x°

6) y=x°

B) Y=X

r) y=-5X

4. Cpenu 3a7aHHBIX (QYHKIUHA YKQKATE HEUETHYIO
a) y=6x8

6) y=4x°

B) =5

r) y= -5x

5. O6nacts onpeaeneHus GpyHkunu y=3X+8 paBHa
a) (0:5)

0) R

B) (-9:6)

r) (10;15)

6. I'pacduk pynkuu y= -6 mapanneneH:

a) ocu Ox

0) ocu Oy

7. I'pacduk pynkuu y=x/x , rae k>0, Ha3pIBaeTC:
a) runepOosa

0) mapaboua

8. Bce 3HaueHMs HE3aBUCUMOI TepeMeHHON 00pa3yroT:
a) paiioH onpeneneHus GyHKIUU

0) cexTop onpenaeneHus GyHKIUU

B) 00J1acTh onpeeneHus: GyHKIUU

9. OHO U3 OCHOBHBIX CBOMCTB (DyHKILIUU:
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a) oOnacTh onpeneneHus GyHKIuu

0) IPUHIMIHATBHOCTD (DYHKIIUN

B) OCHOBa (hyHKLIUHU

10. OgHO M3 OCHOBHBIX CBOMCTB (DYHKIIMH:
a) eAMHULBI (PYHKIUU

0) Hynmu QyHKIHA

B) I€CATKU (PYHKIIH

K4 Kk Tecty

Ne Bompoca 1 2 3 4 5 10
MpaBuiabHeli | 6 B a 0 0 0
OTBeT

Paszpen 3. Tpuronomerpus.

1. Yrnom kaxoii yerBeptH siBnsieTcs yroia a=410°?
a)l

0) I

B) III

r) IV

2. Kakast u3 GpyHKUMiA sIBAsIeTCS YETHOM ?

a) y=sin x

0) y=cos x

3. Ilepuona ¢pyHkmuu y=sinx?

a) /2

0) 2m

B) 41

g

4. Beruucnute: sin’f1 + cos?IT

a) 7

0) 2

B) 41

r)l

5. [lepuox pynkuu y=tgx?

a) /2

0) 21

B) 47

rm

6. Yriom kakoii 4eTBepTH sBIsieTcs yron o=-40°7
a) IV

6) I

B) III

r)l

7. Uemy paBHO 3HaYeHHE BbIpakeHUs 7tgX*Ctgx?
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a)7

0) -9
B) 37
r)2
8. YcTaHoBUTE COOTBETCTBUE!
1.y=cosx a) rpaduk QyHKIMN
CUMMETPHYCH
OTHOCHTEJILHO Hayaja
KOOpAWHAT
2. y=tgx 0) rpaduK QyHKIHH
CUMMETPHYCH
oTHocHUTENbHO ocH Oy
3. y=sinx B) rpaduk pyHKIIH
CUMMETPHYCH
OTHOCHUTENBbHO ocu Ox

9. + - - + 3HaKM KaKO¥ TPUTOHOMETPHUECKON (HyHKIIHUN?
a) CHHYC

0) KOCHHYC

B) TAHT€HC

') KOTaHT€HC

10. OnpenenuTe 3HaK: KOTAaHTEHC 75 TpajycoB

a) +

0) -

Kiarou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 10
IpaBuibHbld | a 0 0 r r a a 1-6 a
OTBeT 2-B

3-a

Pasznen 4. Hauyana maremaTu4yeckoro anauausa. [lIpousBoanas GpyHkumu.

1. Yemy paBHa npousBoaHas GyHKIMKM y=2x>7?

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

r) y'=6x?

2. Tlo xako#t u3 GopMyn BBIUUCISETCS MPOU3BOIHAS YaCTHOTO?

a) (utv) =u'+v’

0) (uv)=u'v+uv’

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

N(Re() =F (2(x)*2 (%)

3. Pemure ypasuenue f(x)=0, ecnu f{x)=3x? — 6x +4. BribGepure oTBer.
a)l
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0) -1

B) 4

r)-4

4. MaTepuanpHas TOUYKa JABMKETCS IPAMOJIMHENHO 10 3aKoHY X (1)= Y4 t?2+t-10
(roe x — paccTosiHHE OT TOYKH OTCUeTa B METpax, t — BpeMs B
CEKYH/IaX, U3MEPEHHOE C Hayaja JBM)KeHus). B kakoil MOMEHT BpeMeHHU (B CEKYH/1axX) ee
CKOpOCTh OblIa paBHa 5 M/c?

a) 1,2

0) -1

B) 8

r) 40

5. Uemy paBHa npomusBoHas GyHkuuu y=C?

a)0

0) -1

B) 4x

r) 5x

6. [To xakoit U3 GopMYJT BEIYUCISIETCS TPOU3BOTHAS CYMMBI?
a) (utv) =u'+v’

0) (uv)'=u'v+uv’

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

N(Re() =F (g())*g (%)

7. Yemy paBHa npou3BoHas QyHKIUHA y=5X?

a) 6C
0) 5
B) 4
r) 3x
8. CooTHecuTe NnpaBuiia BEIYUCICHUS MPOU3BOIHBIX
1. mpou3BOIHAS CYMMBI a)(uv) =u'v+uv’
2. IPOM3BOIHAS POU3BEICHMS 0)(u+v) =u"+v’
3. IpoM3BOIHAS YACTHOTO B)(U/V) =(U"v-uv')/v?

_ay4 3
9. Onpeznenure TOUKY MUHUMyMa (QyHKLIIUU F(x)=3x" —4x* +2

a)l

0) 58

B) -4

r) 3x

10. Haiinure 3HaueHne Ipou3BoaHOM (ynkimy Y=5x* B Touke X, =0.
a) 6x

0) 60

B) -10

r)0

Kurou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10

IlpaBujibHbI | T B a B a a 0 1-6 a r

48



OTBeET 2-a

Pazgea S. I'eomerpus. IlpsimMble U JIOCKOCTH B IPOCTPAHCTBE.

1. Pacumdpyiite KpaTKyro 3amuck: a € f.

a) TOYKa a MPUHAICKUT TIIOCKOCTH [

0) TOYKa a MPUHAJICKUT MPSMOH f3

B) IIpsiMasi @ MPUHAIIEKHUT TIOCKOCTH B

T') IpsMasi a epeceKaeT MIOCKOCTb B

2. Ilpsmeie AB u CJ] ckpemmBatorces. Kakoe pacrnonosxkenue umerot npsimpie AC
u BJ1?

a) mapaJieibHbIC

0) neprneHIuKyIspHbIe

B) CKpEIINBAIOTCA

I') IEPECEeKar0TCs.

3. Yepes koHIbI 0Tpe3ka AB u ero cepenuny M npoBeieHb! apajuieIbHbIe
MpsAMBIE, IEPECEKAIONINE HEKOTOPYIO MIIOCKOCTh B Toukax Al, Bl u M1. Halinure niuny

otpe3ka MM, ecnu otpe3ok AB He nepecekaet miockocTh u eciii AA1=6,8cm, BB1=7,4cM.

a)7,1

0) 20

B) 10

r) 150

4. TInockoCTh, IPUTOM TOJIBKO OJIHA, MPOXOJUT YEPE3 ...
a) TIPSIMYIO

0) MpsAMYIO U HE JISKAIYI0 HAa HeH TOUKY

B) NPSMYIO M JIeXKAIlyl0 Ha Hel TOUKY

T') IBE MPSMBIX

5. Ecnu nBe Touku npsMoit mpuHaaiexar miocKoCTH, TO mpsMas
a) JISXKUT B IJIOCKOCTH

0) rmepecekaeT MmI0CKOCTh

B) MapaJuieNibHa MIOCKOCTH

T') HE JISKUT B TIOCKOCTHU

6. IIpsambie AC, AB u A/l nonapHo nepnenaukynsipasl. Haligute otpe3ok C/I,
eciu AB=5 cm, BC=13 cm, AII=9 cm.

a)0,7

0) 4

B) 1

r) 15

7. Pactmpyiite kpatkyto 3anuce: B € .

a) Touka B mpuHaanexuT miockoctu 5

0) Touka B npunamiexur npsamoii f

B) MpsiMasi B MPUHAIEKHUT MIIOCKOCTH f3

I') IpsMasi B IiepeceKkaeT II0CKOCTh [

8. OcHoBHBIMU (GUTYpaMU B CTEPEOMETPUH SBIISIOTCS:

a) KyO
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0) Touka

B) JIy4

I') TPEyroJbHHUK

1) Ipsmast

€) MIOCKOCTh

9. [TnocKOCTh, MPUTOM TOJILKO OJIHA, IIPOXOIHUT YEPE3 ...

a) JIBE TIEPECEKAIONINECs MPSMbIE

0) IBE CKPEIMBAIOIINECS TIPSIMBIS

B) OJIHY IIPSIMYIO.

10. Beibepure BepHOE yTBEPKACHHUE!

a) JIBE MPSMbIE HA3BIBAIOTCS MApaUICIbHBIMU, €CITH OHU HE UMEIOT OOIINX TOYEK
0) aBe MpsiMble, TapalIeNIbHbIE TPEThEeH MPSIMOH, apayIeTbHbI

B) JIB€ IIPSIMbIE, TIEPIICHIUKYIISIPHBIE TPEThEH MPSMOH, MapauIeIbHbBI
T') €CJIM YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIPABIICHBI.

Koy K Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
IIpaBuabHBII B B a 0 a r a 0,1, a 0
0TBET

Pa3znen 6. UucinoBbie 1 OyKkBeHHbIE BbIpaxeHusi. CTeneHd U KOPHU.

1. YkaxxuTe, KaKk BEpHO 3aIllMChIBACTCS B BUJIE CTETIEHU MTPOU3BEICHHUE!
240240242424 ¢24:

a) 2,45

0)2,4°6

B) 2,45

2. Kak Ha3bpIBalOT BTOPYIO CTENEHb YHCTA!

a) KyooM ymucia

0) YHCIIOBOW €TMHULICH

B) KBaJIpaTOM 4HCIIa

3. Kak npaBWIbHO YUTaETCA \4:

a) U3BJIeUeHUE KOpHS U3 4

0) KOpeHb 4 cTeneHU

B) BO3BEJICHUE B 4 CTETICHb

4. TIpaBumnbHO M JaHHOE BbICKa3biBaHue: Eciu B creneHs BO3BOAUTCS JPOOb, TO B CTENIEHb BO3BOIUTCS
YHUCIIUTENb:

a) HEBEPHO

0) BEpHO

B) HA3BaHO HE BCE CBOICTBO

5. [IpaBuiIbHO 1T TIpECTaBICHHOE BhICKa3bIBaHMe: Eciu yricna B ckoOKe mepeMHOXKAIOTCs, a caMma
CKOOKa BO3BOJIUTCS B CTEMEHb, TO HE KXl MHOKHUTEIb BO3BOJAUTCS B CTEIICHB:
a) BEpHO

0) HEBEpHO

B) 3aBHCHUT OT YCIIOBUH 3a1a4u
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6. HeoOxo1umo npaBUIIBHO BBIYMCIIHTH 3HAUEHUE cTeneHu 1%, ecnm a = 20:

a)l

0) 20

B) 19

7. Ecnu genarcst CTeneHu ¢ OJMHAKOBBIM OCHOBAaHHEM, TO OCHOBAHHUE OCTAETCA MPEKHUM, a CTETICHU
BBIYUTAIOTCSA, TAK JIU ITO:

a) HeT

0) 3aBUCHUT OT yCIOBHUI KOHKPETHOH 3a/1a4n

B) 11a

8. Heo6x01MO yIPOCTHTH TIPEICTABIEHHOE BhIpaKeHHe: 6 ¢ 103 e yoy oy o y:

a) 6000y*

6) 60y*

B) 6000y*

9. Vkaxwure, Kak BEPHO 3aIMCHIBACTCS HA MATEMAaTUIECKOM SI3BIKE: YUCIIO 12,5 YMHOKHTH HA Pa3HOCTh
KkBazparoB 16 u 4,5:

a) 12,5 - (16% + 4,59

6) 12,5 - 162 — 4,52

B) 12,5 - (16° — 4,5?)

10. KakuMm 00pa3oM MOKHO BEPHO 3aIncaTh B BUje creneHu npoussenacHue 0,8 « 0,8 « 0,8 < 0,8:
a) 0,84

6) 0,8*

B) 0,8°

Kiarou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHbld | a B a B 0 a |B a B 0
OTBeT

Paznea 7. Hayana maremaruyeckoro anajan3a. UHTerpaj u ero npuMeHeHHe.

1. O6muii Buz Bcex nepBoooOpa3HbIx st 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 HasweiBaetcs ¢yukius y=F(X) mis dynakiuun y=f(X) Ha npomexxytke X, eciau s X €
X BBINMONHSAETCS paBeHCTBO: F .(X):f(X)?

a) IPOM3BOIHAS

0) nmepBooOpa3Has

B) mpeen

3. Haiigute o6uuii Bua nepBooOpa3HbIX 1 QYHKIIUN f (I) =—5 )
a) DX+C

6) —5x

51



B) A5+C

4. Beibepure niepBooOpasHyo A GyHKIUU F®=2 —x,
2 F@)=2x- 2x*

5 F@®)= —0,5x +2x+1
p F@®)=2- x*
n F@@)= —0,5x*

5. Uto Ha3bIBaCTCS MHTETPUPOBAHUEM ?
a) orepanus Hax0X/IeHUs UHTerpalia

0) nmpeoOpa3oBaHUE BRIPAKEHHUS C HHTErpaJlaMu

B) onepanus HaX0KJICHHs POU3BOIHOMN

I) pesien npupameHus GyHKINUY K MPUPALIEHUI0 €€ apryMeHTa

6. C nmoMo1sto, Kakoi (JOpMYIbI, B OCHOBHOM, PEIIAIOTCS 33/IaHUS TI0 HAXO0XKICHUIO OMPEIeIEHHOTO
uHTerpaya?

a) popmynsl Pumana

0) ucnosib3ys GopMyisl mpeoOpa3zoBaHUs UHTETpaja
B) hopmynel HetoToHa - JleliOHuIa

r) popmynsl Kommm

7. Yemy paBeH HeompeaeeHHbIN HHTerpai oT 17

a) const C

0)0

B) 1+C

r) X+C

8. durypa, orpannyeHHas Tpa@uKOM HEMPEPHIBHON HeoTpulareabHol GyHkimu f(X), rue x
MPUHAIJISKHUT [a;b], mapauieTbHBIMU MPSMBIMU X=a B X=b 1 0Tpe3koM ocu OX Ha3bIBaCTCS

a) KpUBOJIMHEWHAS Tparenus

0) mpuparieHie nepBooOpa3HOit

B) IIPSIMOJIMHEHHAS Tparenus

T')Tparenus

9. BepHo 11 mpaBHIIO HAXOXKICHHS MTEPBOOOPA3HBIX:

Ecnu F ects nepBooOpasznas ans f, a k - nocrosianas, To gynkius kF ects nepBoodpasnas mis kf.
a) BEpHO

0) HEBEpHO

10. BepHo 1 IpaBUIIO HAXOXICHUS IEPBOOOPA3HBIX:

Ecmu F ects nepBoo6pasnas 1 f, a G nepsooOpasnas 1 g, o F+G ects nepBoobpasnas 1 f-g.
a) BEpHO

0) HEBEepHO

Kurou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
MpaBuiabHeli | 6 0 a 0 a B r a a 0
OTBET
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Pa3nen 8. I'eomerpus. KoopauHaThl M BEKTOPHI.

1. Yem oTiin4yaeTcs BEKTOpPHAsl BEIMYMHA OT CKaJIIpHON?

a) BEKTOpHAs BEJIMYMHA MOXKET OBITh BEIPAXKEHA IPOOHBIM YHCIIOM, a CKaSIpHAs — HET
0) MOMUMO YHCIIOBOTO 3HAUCHUS, BEKTOPHAS BEJTMUMHA XapaKTePU3yeTCsl U HAIPaBICHUEM
B) BEKTOPHAs BeIMYMHA 0003HAYACTCS IBYMS OyKBaMU, a CKaJIIpHAs — OJHOU

I') HUYEM HE OTJINYaeTcs

2. Jlaiite onpeneneHue BEKTOPY:

a) OTPE30K, JUII KOTOPOTO M3BECTHO, KaKasi U3 €ro 'PAHUYHBIX TOYCK SBJISICTCS HAYALHOM, a KaKas
KOHEYHOU

0) HampaBJICHHBIA OTPE30K C 00s3aTeILHON HEHYICBOU JUTHHON

B) JIt000# OTPE30K, N300paKEHHBIA Ha KOOPJAMHATHOU TIJIOCKOCTH

T) mpsMasi, COBMAIA0IIAs C OJJHON M KOOPAMHATHBIX OCEH

3. Kak npaBunbHO 0003HayaeTcst BEKTOp?

a) IByMs OOJIBIIMMH OyKkBamMu, 0003HAYAIOIIMMH HaYajI0 M KOHEIl OTPe3Ka, CO CTPEJIKOW HaJl HUMU
0) 0JTHOM MaJIeHbKOM OYKBOM CO CTPENKOM HaJl HEM

B) 00a BapraHTa IOTyCTUMBI

r) o0a BapuaHTa HEBEPHBI

4. Ecu HavabHAasi 1 KOHEYHAsl TOYKAa BEKTOpA COBMAAAIOT, TOT/A:

a) TO HE BEKTOP, a TOYKA Ha TJIOCKOCTH

0) 9TO HYJIEBOW BEKTOP

B) 9TO TOYKa Hayaja KOOPJIUHAT

T') 3TO €JMHUYHBII BEKTOP

5. Uto Takoe Moayih BekTopa?

a) BeJINYMHA, ONPEACIAION[as HalpaBIeHUEe BEKTOpa

0) JUITMHA BEKTOPA, BEIpaKEHHAs YUCIOBBIM 3HAUEHUEM

B) YETBEPTh KOOPAUHATHOM MJIOCKOCTH, B KOTOPOI pacioJIOKeH BEKTOP

I') KBaJpaTHBIA KOPEHb U3 JUIMHBI BEKTOpa

6. [laiite onpezeneHue KOJJIMHEAPHBIM BEKTOPaM:

a) BEKTOPBL, OTJIMYHBIE OT HYJSI U HaXOAIIMecs Ha OJTHOM MO0 mapajuieIbHbIX MPSMBIX
0) BEKTOPBI, PaCIOJIOKEHHBIE MIEPIEHAUKYISAPHO IPYT IPYTY

B) BEKTOPbI, PACHOJIOKEHHBIE B OJIHOM YE€TBEPTH KOOPANHATHON MIIOCKOCTH

T') BEKTOPBI, MOJIyJIH KOTOPBIX PABHbI

7. Boibepute Gurypsl, cocTosime u3 IByX nap KOJUIMHEAPHBIX BEKTOPOB:

a) Bce U300pakeHHbIe (UTYPBHI

6) pom0, KBajpaT, napauiesorpaMm

B) Tpamneuus, KBajapar, pomo

I') KBaJIparT, napajuieiaorpamMm, Tpanerus

8. JIBa KoJITMHEAapHBIX BEKTOpa UMEIOT pa3Hoe HampasieHue. Kak oHM Ha3bIBaroTCsA?
a) COHaIIPaBJICHHbIE

0) pa3HOHAINpaBJIEHHbIE

B) IPOTHBOIIOJIOKHO HAIPaBJICHHbIE
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I') HEHAIIPABJICHHBIE

9. CBOHCTBO paBHBIX BEKTOPOB 3aKJIIOYACTCS B TOM, UTO:
a) OHU KOJIJIMHEAPHBI

0) OHU COHAINpPaBJICHBI

B) UX JUTMHBI PaBHBI

') OHM 00JIaJJaf0T BCEMU MEPEUNCICHHBIMHI CBOMCTBAMU

10. [Ipu yMHOKEHUH BEKTOpa HA YHCIIO TOITyJaeTCs. .. 3aKOHUUTE YTBEPKICHNUE!

a) BEKTOp, KOJUIMHEAPHBIA UCXOAHOMY

0) BEKTOp, paBHBII HCXOJHOMY

B) BEKTOP, IPOTUBOIOJIOKHBIA UCXOAHOMY
I') I0JIOXKUTEIBHOE YUCIIO

K4 K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
MpaBuibHeli | 6 a B 0 0 a 0 B r a
OTBeT

Pasznen 9. I'eomerpusi. MHOrorpaHHUKH.

1. B xakux equHUIIaX U3MEpAETCS 00hEeM MHOTOTpaHHUKA?
a) B MeTpax

0) B KyOM4YECKHX METpax

B) B KB3IpaTHBIX METpax

T') B IBYTPaHHBIX Tpajtycax

2. [Tnomaap MOIHON TOBEPXHOCTH MPHU3MBI BBIYHCISIETCS TIO (hOopMyIIe:
a) S = S6oxk + 2 SOCH.

6) S6ok =Pocu*H

B) S = bo6ok + S SOCH

r) S6ok =2PocH*H

3. UTo sBIISIETCSl OCEBBIM CEUECHUEM KOHYca?

a) paBHOOEPEHHBII TPEYTOJIbLHUK

0) paBHOOEApEHHAs TpaIenus

B) TIPSIMOYTOJILHUK

T') IPSIMOYTOJIbHAS TPANICIIHS

4. Kakas ¢urypa mosy4aeTcst Ipy BpaIleHUH MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA
BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

a) KOHYC

0) yceueHHBIH KOHYC

B) MUpaMUJIa

T') yceueHHas mupamMua

5.0cHOBaHUS MPU3MBI BCE JISKAT B MIOCKOCTSX:

a) B MPOTHUBOIIOJIOKHBIX

0) B MaTeMaTUYCCKUX

B) B MapauIebHBIX
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T') B JTIOOBIX

6.Ykaxxure, Kakoe caMoe MaJeHbKOE YUCIIO pedep MOKET COAEPKaThCs B pu3Me?
a)9

0) 6

B) 3

r) 12

7. 3akoHumMTE MpeIoKeHne: MHOTOYrOJbHUKY B OCHOBAaHUH yCEUEHHOM MUPAMUJIEI. ..
a) paBHbIE

0) mo100HbBIC

B) CXOXKHE

r) Jr00BIC

8. BrwIpakeHUe: «cymma mpex usmepeHull Keaopama pagHa Keaopam oud2oHA Uy TPUHAIIICKUAT TOMY
CBOMCTBY NapaJlICIICIINIIE]

a) IPSIMOMY TapaJIJICJICTTUIIETY

0) mapaienenumneny

B) IIPSIMOYT'0JILBHOMY Napajuiesenuneny

T') TPEYroJbHOMY TapalyIeNIeHIIe Ty

9. IllecTs yryioB U MECTh TPEYTOJIBHUKOB, ’TOT MHOTOI'PAHHUK —

a) yCe4EHHOM MpaMHI0n

0) MIeCTUYTrOIHLHON MPU3MON

B) MapajuieNenune

I') LIECTUYTOJIbHAs MUpaMuaa

10. Kakue paBHOCTOpOHHUE (DUTYPHI BXOIAT B TETpadIEp:

a) TMSATUYTOJIbHUKU

0) TpeyroabHUKU

B) IECTUYTOJIbHUKH

T') YETBIPEXYrOJIbHUKH

Kurou k Tecty

Ne Bonpoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabublii | 0 a a a B a 0 B r 0
OTBeT

Pa3zpnen 10. YUnciioBbie n OyKkBeHHbIe BbIpakeHHs. KommuiekcHble yncIa.

1. Yemy paBeH KBagpaT MHUMOI eTUHUIIBI?
a) -1

0)0

B) 1l

r)4

2. Kak Ha3pIBaroTcs uncia Buaa X + yi?

a) IEIBIMU

0) conpsHKEHHBIMU

B) HEUTPAJIHHBIMU

') KOMIUIEKCHBIMHU

3. Kakoii 6ykBoif 00bIYHO 0003HAYAETCSI KOMIUIEKCHOE YHCIIO?



a) z
0)d
B) k
ru

4. Kakoil 3HaK HY>KHO [TIOCTaBUTb MEXAy MHUMOMN €IMHULIEH U IEHCTBUTEIBHON OTPULIATEIbHON

eIMHHLIEH?

a) >

0) =

B) <

r) =~

5. Kakoe 4nciio He ABiIsieTcst MHUMOW eUHULIEH?

a)4

0) 21

B) 7i

r)i

6. Kak naseiBarorcs uncia a +biu a - bi?

a) B3aUMHO COTIPSDKEHHBIMHA KOMIUICKCHBIMU YHCIIAMHU
0) B3aMMHO 3apsHKCHHBIMU KOMIUIEKCHBIMH YUCIIAMHU
B) B3aMIMHO HaNpPsHKEHHBIMUA KOMIUIEKCHBIMU YHCIAMH
T') B3aUMHO MTOPAKCHHBIMU KOMIUIEKCHBIMHU YHCIaAMH
7. Kakoii natuHckoi 6ykBoit 0003HayaeTcs MHUMAas elMHuLa?
a) |

0)a

B) 1

r)e

8. Uemy paseH i*?

a)0

0) 1

B) 16

r)-1

9. M3 xakux JyacTel COCTOUT JH000€ KOMIIJIEKCHOE YHCIIO0?
a) NeUCTBUTEIHHON U MHUMOM

0) HacTosel 1 0OMaHUYNMBOM

B) peaylbHOM M JIOKHOM

r) GakTHYeCcKON U yCIOBHOM

10. Yto sBIsieTCSA BEUIECTBEHHOM YacThIO B BBIPAKCHUH M + ni?
a) +

0) 1

B) M

r)n

Kurou k Tecty

Ne Bompoca 1 2 3 4 5 6 7 10
IpaBuibHbli | a r a 0 a a B B
OTBeT
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Pa3nes 11. DieMeHTHI KOMOMHATOPUKH, CTATHCTHKH M TeOPUM BeposiTHOCTell. OCHOBHbBIE
NOHATHS KOMOUHATOPHKH.

1. KomOunaTopuka — 3710:
a) pa3ies MaTeMaTUKU
0) pazaen Gu3NKH
B) pa3zies XUMUU
2. CoennHEeHHS, KaXKI0€ U3 KOTOPBIX COJAEPKHUT M dJIEMEHTOB, B3STHIX U3 JaHHBIX N; OJHO COEINHCHUE
OTIIMYAETCS OT APYroro Mo KpaiHel Mepe OJHUM 3JIEMEHTOM WM TIOPSIIKOM HX CIIeIOBaHMS,
HA3bIBAIOTCS:
a) Couetanus
0) IlepectanoBKH
B) Pazmenenus
3. CoemHeHNs, U3 KOTOPBIX KAXKI0E COACPIKUT BCE JaHHBIE N; OJTHO COCTMHEHNE OTINYAETCS OT IPYTOTOo
TOJIBKO TIOPSIKOM PACIIOJIOKEHHSI SJIEMEHTOB, Ha3bIBAIOTCS:
a) Pasmemenust
0) IlepectanoBKH
B) Coueranus
4. CoenuHEHHS, KQXKI0€ U3 KOTOPBIX COJEPKHUT M 3JIEMEHTOB, B3STHIX U3 JaHHBIX N; OJHO COCTNHEHHE OT
JPYroro OTIMYAETCS MO KpaifHel Mepe OTHIM 3JIEMEHTOM, Ha3bIBAIOTCSI:
a) [lepecranoBku
0) Pazmemenus
B) Coueranus
5. CKOTBKUMH CITIOCOOaMH MOYKHO Pa3MECTUTh Ha TIOJIKE 5 KHHUT:
a) 12
0) 120
B) 210
6. KomOuHaTtoprka oTBe4aeT Ha BOIPOC:
a) CKOJIBKO Pa3IMyYHbIX KOMOMHAIIMI MOKHO COCTaBUTh U3 3JIEMEHTOB JaHHOI'O MHOXECTBA +
0) KaKkOBa YaCTOTa MAaCCOBBIX CIy4alHbIX SBJICHUN
B) C KAKOH BEPOSITHOCTHIO IPOU30MIET HEKOTOPOE CllydaifHOe COObITHE
7. BeiOepute U3 npeiioKeHHbIX MHOKECTB MHOYKECTBO HATYPaJIbHbBIX YHCEIL:
a) Q
6) N
B) G
8.CKOJIBKUMH cIIOCOOaMU MOYKHO paccTaBUTh 4 pa3iUyHble KHUTH Ha KHYDKHOM IOJIKE:
a) 36
6) 20
B) 24
9. B xop3une nexar rpudsl, cpeau koTopbix 10% Genbix u 40% pookux. KakoBa BEposITHOCTH TOTO, YTO
BbIOpaHHBIN Ipu0 OebIil WK PHIKUIL:
a) 0.1
06) 0.50
B) 0.5
10. TepmuH «koMOMHATOPUKa» OBLT BBEIEH B MAaTEMAaTUYECKUN OOMXOI:
a) JleitbHuiem
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6) Konmoropoeim
B) 'apanepom

Kiawou Kk Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuiabHblii | a B 0 B 0 a 0 B B a
OTBeT

Pa3nen 12. JieMeHTHI KOMOMHATOPUKH, CTATUCTUKYU U TeOPHH BeposiTHOCTel. OCHOBHBIE
NOHSITHS] TEOPUH BEPOSITHOCTEH.

1. Yka3zaTe BepHOE ONpeIeIICHHE.

CymMoii 1ByX COOBITUI Ha3bIBAETCS:

a ) HoBoe cobObITHE, COCTOsAIIEE B TOM, UTO TIPOUCXOISIT 00a COOBITHS OTHOBPEMEHHO

6 ) HoBoe coObITHE, cOcTOsIIEE B TOM, YTO MPOUCXOAUT WIIM IEPBOE, UM BTOPOE, UK 00a BMECTe
B ) HoBoe coOrITHE, cocTOsIIIEEe B TOM, YTO MTPOUCXOAUT OJTHO HO HE MTPOUCXOUT JIPYroe

2. Yka3zaTb BEpHOE ONpPEICIICHHE.

[IpousBeneHrneM ABYX COOBITUI Ha3bIBAETCS:

a ) HoBoe cobOpITHE, COCTOsAIIEE B TOM, UTO TIPOUCXOIIT 00a COOBITHS OTHOBPEMEHHO

6 ) HoBoe coObITHE, cOcTOsIIEee B TOM, YTO MPOUCXOAUT WK IEPBOE, UM BTOPOE, U 00a BMECTe
B ) HoBoe coOrITHE, CocTOsIIEe B TOM, YTO MTPOUCXOAUT OJTHO HO HE MTPOUCXOUT JIPYroe

3. YKazaTh BEpPHOE OMNpE/ICICHUE.

BeposTHOCTBIO COOBITHS HAa3bIBACTCS:

a ) MPOU3BEACHHE YNCIIAa UCXOJI0B, OJIaroNpHUsATCTBYIOIIUX MOSIBJICHUIO COOBITHSI Ha 00IIIee YUCIIO
HCXOJI0B

0 ) cymMMa 4mclia HCXO0JI0B, OIaronmpHusITCTBYIOIINX MOSBICHUIO COOBITHS U OOIIEro Yucia HCX0A0B
B ) OTHOILIEHUE YHCIIa UCXO/I0B, OIaronpUsTCTBYIOIIUX MOSBICHUIO COOBITHS K OOIIEMY YUCITY HCXO/I0B
4. Yka3atb BepHOE yTBepXkAeHUE. BeposTHOCTh HEBO3MOXKHOTO COOBITHS:

a ) OoJbIIIe HYJISI K MEHBIIE €TMHUITBI

0 ) paBHa HYJIIO

B ) paBHA CAMHUIIE

5. Ykazare BepHOE yTBEpKIeHUE. BEpOATHOCTh TOCTOBEPHOTO COOBITHS:

a ) OoJIpIIIe HYJSL U MEHBIIIE €AMHUIIBI

0 ) paBHa HYIIO

B ) paBHA MHHULIC

6. YKkazath BepHOE CBOMCTBO. BepoATHOCTH CITy4aifHOTO COOBITHS:

a ) OoJbIIIe HYMSI U MEHBIIIE SMHHIIBI

0 ) paBHa HYJIIO

B ) paBHA €MHHUIIC

7. YKka3aTh npaBUIbHOE YTBEPKICHUE:

a ) BeposTHOCTH CyMMBI COOBITHII paBHA CyMMe BEPOSITHOCTEM 3TUX COOBITHIA

0 ) BeposITHOCTh CyMMBI HE3aBHCUMBIX COOBITHII paBHA CyMMe BEPOSITHOCTEM 3TUX COOBITHIA

B ) BepoaTHOCTH CyMMBI HECOBMECTHBIX COOBITHI paBHA CyMMeE BEPOSITHOCTEH STUX COOBITHIA

8. Ykazarh MpaBUIIbLHOE YTBEPKICHHE:

a ) BeposTHOCTS pou3BeICHNS COOBITHI paBHA MPOU3BEACHUIO BEPOSITHOCTEH 3TUX COOBITHIT
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0 ) BeposTHOCTD IPOM3BEICHUS HE3aBUCUMBIX COOBITUI paBHA MPOU3BEICHUIO BEPOSITHOCTEN ATUX
COOBITHIA

B ) BeposiTHOCTH IpOM3BE/ICHUS HECOBMECTHBIX COOBITHI paBHA MPOU3BEICHUIO BEPOSITHOCTEH 3THUX
COOBITHIA

9. Ykazarp BepHoe onpenenenue. CoObITHE ITO:

a ) DjeMeHTapHbBIA UCXO/T

0 ) [IpocTpaHCTBO 3IIEMEHTAPHBIX UCXOJIOB

B ) [ToAMHOKECTBO MHOKECTBA 3JIEMEHTAPHBIX HCXO0B

10. Yka3are npaBuibHbIH 0TBeT. Kakue coObITHS Ha3bIBAIOTCS TUIIOTE3aMU?.

a ) ro0bIe IOMTAPHO HECOBMECTHBIE COOBITHS

0 ) monmapHO HECOBMECTHBIE COOBITHS, 00BEIMHEHHE KOTOPBIX 00pa3yeT T0CTOBEPHOE COOBITHE

B ) MPOCTPAHCTBO DJIEMEHTAPHBIX COOBITHIA

K4 Kk Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
MpaBuiabHeli | 6 a B 0 B a B 0 B 0
OTBeT

Pasznen 13. YpaBHeHusI M HEpABEHCTBA.

1.Yemy paseH x B ypaBHeruu 33 = 27?2

a) 2

0)1

B) 0

r)4

2. Kakoro mMetoja perieHust moka3aTelbHbIX ypaBHCHHI He ObiBaeT?
a) rpadguIecKOro MeTo1a

0) MeTo/1a 3aMEHBI TTIEPEMEHHBIX

B) M€TO/a IOUCKA 00JIaCTH 3HAYCHUIN

T') IPUHIUIIA PABEHCTBA ITOKa3aTeei

3. Ecii 00e yacTi HepaBeHCTBA YMHOXHTD WM Pa3IeIUTh HAa OJTHO U TO XKE MOJIOKUTEILHOE YHCIIO, TO
... HCpaBEHCTBA HE U3MEHUTCS:

a) 3HaK

0) neBas 4acThb

B) IpaBas 4acTh

4. OTHOIICHHUE, CBSA3BIBAIOIICE JIBA YHCIIA WM UHBIX MATEMATHUYECKUX 00BEKTA C TIOMOIIBIO OJJHOTO M3
MEPEYHCIICHHBIX HIKE 3HAKOB:

a) paBeHCTBO

0) HEpaBEeHCTBO

B) PallMOHAIBHOCTh

5. Pemute nBOiiHOE HEpaBEHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-15<x<15

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

a) (5; -4)



6) (-5, 4)

B) (-5; -4)

7. BeiOepute nMuHEHOE ypaBHEHUE C IByMsI IEPEMEHHBIMHU:
a) Xy +6 =26

0)3x—y=18

B) (x+4) (y—3)=5

8. Cucrema ypaBHEHM, KaKJ10€ ypaBHEHUE B KOTOPOU SABJISETCS JIMHEHHBIM — alNreOpanyecKum

YPaBHEHUEM II€PBOM CTEIICHU:

a) cUCTeMa KPUBOJIMHEHHBIX YPAaBHEHHI
0) cucremMa JIMHEWHBIX YpaBHEHHH

B) CUCTEMa JIMHEHHO-TIPOCTHIX YpaBHEHUN

9. CucreMa, y KOTOPOM YMCIIO HEU3BECTHBIX OOJIBIIIE YNCIIA YPABHEHUH SBIISETCS:

a) HEOTPEeICIICHHOU
0) HeoonpenenEHHOM
B) MepeonpeenEéHHOMN

10. Beipa3zure nepeMeHHyI0 X Yepe3 NEPEMEHHYIO Y U3 ypaBHEHuUs -0y + 3x = 24:

a)x=2y+8
0)x=-4—2y
B)x=8 —3y

Koy K Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IIpaBuabHBIA | a B a 0 B 0 0 0 0 a
0TBET

Pa3znen 14. YnciaoBble u OyKkBeHHbIE BbIpa:keHHsi. MHOT04JIeHbI.

1. Packpoiite ckoOKHM U mpuBeANTE MOJOOHBIE ciiaraembie: 3X — (x+3):
a) 2x-3

0) 2x+3

B) 4x+3

2. MHoTrouJIeH X + y SBISETCS:

a) TPEXWICHOM

0) IBy4IEHOM

B) KBaJpaTHBIM

3. MHorouneH X +y + z sBiserca:

a) TPEXWICHOM

0) IBYy4IEHOM

B) KyOMUECKUM

4. K MHOTOUJIEHY ... IPUOABUTH JPYTrOi MHOTOUJICH:
a) HeTIb34

0) MOXHO

B) 3aBHCHUT OT YCJIOBHS 3aa4u

5. VI3 MHOrO4JI€HA ... BBIYECTh APYTOM MHOTOUJIEH:
a) HeTIb34
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0) MOXHO

B) 3aBHCHUT OT yCJIOBHS 33a4U

6. MHOTO4JIEH MOKHO NIPEJICTaBUTh B BHJIE:
a) MPOU3BEACHUS MHOTOWICHOB

0) CyMMBI MHOTOYJICHOB

B) YaCTHOTO MHOT'OYJIEHOB

7. CyMMa OJIHOYJICHOB:

a) MHOTOWIEH

0) pa3HOCTh MHOTOYJICHOB

B) 3aBHCHUT OT 3aJa4u

8. MHOTOYJICH MOXHO TIPE/ICTAaBUTH B BUJIE:
a) MPOU3BEICHNST MHOTOWICHOB

0) 4aCTHOTO MHOTOYJICHOB

B) Pa3HOCTH MHOTOYJIEHOB

9. Ecnii MHOTOUJIEH COCTOUT M3 TPEX WICHOB, TO TAKOW MHOTOYJICH HAa3bIBAIOT:
a) TPEXWICHOM

0) IByWICHOM

B) KyOM4eCcKUM

10. SABnsercs nu yncnoBoe Belpaxkenue 5 — 4 + 9 MHOTOWIEHOM:
a) na

0) HeT

Kiarou k Tecty

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

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

Kpurepun oueHku:

«5» — 0T 86% 10 100% mpaBHIIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 10 75% mpaBUIBLHBIX OTBETOB.
«2» — meHee 61% MpaBUIBHBIX OTBETOB.
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Tabumnna 3 - Popma HHPOPMALMOHHON KAaPThI 0aHKA TeCTOBBIX 3aJaHHI

HaumeHoBaHue pa3ae/ioB Bcero KoauuectBo ¢gopm T3 KonTposmpyemsie
T3 OTtkpsbITO | 3aKpBITOTrO Ha v KOMIIeTEHIU U
NnopsiA0YeHue
ro TUNA THIA COOTBETCTBHE
Paszen 1. YucnoBble U OYKBEHHEIE 10 2 8 - - OK 01, OK 02, OK 03, OK 04,
BBIpayKE€HUS. Pa3BuTHE OHATHS O YUCIIE OK 05,0K 06,0K 07
Pasnen 2. ®yHKIKUK 10 - - - - OK 01, OK 02, OK 03, OK 04,
OK 05,0K 06,0K 07
Pasznen 3. TpuroHomerpus 10 - - 1 - OK 01, OK 02, OK 03, OK 04,
OK 05,0K 06,0K 07
Pasnen 4. Havanma MaTeMaTHYECKOrO 10 - 9 1 - OK 01, OK 02, OK 03, OK 04,
ananuza. [IponsBonHas GyHKIMH OK 05,0K 06,0K 07
Pasmen 5. T'eomerpust. I[Ipsvbie u 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
IUIOCKOCTH B TIPOCTPAHCTBE OK 05,0K 06,0K 07
Pasmen 6. UncioBsle 1 OYKBEHHBIE 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
BeIpakeHusI. CTEIIeHN W KOPHHU OK 05,0K 06,0K 07
Pasnen 7. Hauana MaTeMaTHYECKOro 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
aHanu3a. IHTerpai u ero npuMeHeHue OK 05,0K 06,0K 07
Pasmen 8. T'eomerpus. KoopauHate! u 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
BEKTOPHI OK 05,0K 06,0K 07
Pasmen 9. I'eomerpus. MHOTOIpaHHUKA 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
OK 05,0K 06,0K 07
Pazzaen 10. Yucnosie u OyKBEHHbIC 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
BhIpakeHust. KOMIIeKCHbIE Ynciia OK 05,0K 06,0K 07
Pasmen 11. DmeMeHTH KOMOMHATOPUKH, 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
CTATHCTHKH M TEOPHU BEPOSITHOCTEH. OK 05,0K 06,0K 07
OCHOBHbBIC IOHSTHS KOMOMHATOPUKH.
Pasnen 12. DneMeHTH KOMOMHATOPUKH, 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
CTaTHCTUKU U TEOPUU BEPOSTHOCTEH. OK 05,0K 06,0K 07
OCHOBHBIE MTOHSITUSI TCOPUU BEPOSITHOCTEN
Pasnen 13. YpaBHeHUsI U HEpaBEHCTBA 10 - 10 - - OK 01, OK 02, OK 03, OK 04,
OK 05,0K 06,0K 07
Paszaen 14. Yucnossie U OyKBEHHbIE 10 - 10 - - OK 01, OK 02, OK 03, OK 04,

BBIPpAXKCHHUA. MHoro4ieHbl

OK 05,0K 06,0K 07
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AWM E

4.5 IlpakTnyeckune padboTbl

IIpakTnueckoe 3ansTue Nel
Yuciaa ¥ BBIYMCTICHUS.

Henb: ymers omnepupoBaTh MOHATHSAMH: HATypalbHOE 4YMCIIO, LEJI0€ YMCIO, OCTAaTOK IO MOJIYIIO,
palMOHAJIbHOE YHUCIIO, UPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpaJbHBIX, LEJbIX, PAlHOHAIbHbIX,
JNEUCTBUTENBHBIX YMCEN; YMEHHE HCIOIb30BaTh IPU3HAKHU JIEIMMOCTH, HAUMEHBIINN OOLIUM AETUTENb U
HauMeHblIee olliee KpaTHoe, anroput™M EBkinuaa
3aganue.
1.HaiimuTe abCOMIOTHYIO MOTPEIIHOCTh OKPYTIICHUS Yrcia 3,7 10 OnuKaiiero neixoro yucia.

xy+y*  3x

2. YIpoCTHUTE BBIpOKEHUE " pon HaliuTe ero 3HavueHue npu X=18, y=7,5
x  x+y

3a?+3ab+3b% 2a%-2b?
4a+4b 9a3-9b3

KonTpoabHbie BONPOCHI A5 3aIIMThI:
Kakwe 3HaeTe cBOWCTBA OTHOIICHHS IGIIMMOCTH Ha MHOYKECTBE HATYPATHHBIX YHCEIN?
Uro Takoe mpocToe uncio?
Cdopmymupyiite TeOpeMy O JIETIEHUH C OCTaTKOM.
Uto Takoe B3aMMHO MPOCTHIE Yrcia?
Paznoxwre Ha npocTeie MHOKUTENH Yrciio 630.

IMpakTHyeckoe 3ansaTHe Ne 2

IMapamiebHOCTh NPSAIMBIX U IUIOCKOCTEI.
Heab: dopmynmupoBaTh yMEHHE ONPEICIICHUS, aKCHOMBI M TEOPEMBI, MAPALICITBHOCTH MPSMBIX WU
IJIOCKOCTEH M MPUMEHSTH HX, IIPOBOIUTH JIOKA3aTeIbHBIC PACCYKICHHS B XOJI€ PEIICHUS 3a/1a4.
3ananue.
1. Ipsimbie @ u b tesxat B mapayuienbHbIX MIOCKOCTSX 0. ¥ B. MOTYT JIM 3TH MPsSIMbIE ObITh:
a) mapaJuIeIbHBIMU;
0) CKpeIuBaroIuMucs?
Crenaiite pUCYHOK JUIsl K&KI0TO BO3BMOKHOTO CITyYas.

2. Yepes Touky O, AeXKAIIYI0 MEXIY MapayIeIbHBIMHA TUIOCKOCTSAMH o0 U [, pOBeAeHbI mpsiMbie | 1 m.
Ipsimast | mepecexaeT miockocT o u B B Toukax A1 U A2 COOTBETCTBEHHO, IIpsiMasi M — B TOYKax B1 u Ba.
Haiinmure mymny otpeska A2B2, ecnmu A1B1 =12 cm, B10 : OB = 3 : 4.

KoHTpoJibHbIe BONPOCHI /sl 3aIUThI:
1. Taiite onpenenenne napayuieIbHbIX NPSIMBIX B IPOCTPAHCTRE.
2.ChopmynupyiiTe TeOpeMy O MapajijiesIbHbIX MPSIMbIX.
3.ChopMynupyiiTe U JOKaXKHUTE JIEMMY O IEPECEUECHUH TNIOCKOCTH MapauIeNbHBIMU MPSIMBIMU.
4.ChopmynupyiTe TeOpeMy O TpeX MapauieNbHbIX MPSIMBbIX.
5.B3aumHoe pacrnonoxeHue NpsSMoi U IIOCKOCTH B MPOCTPAHCTBE.

IIpakTuyeckoe 3ansaTHe Ne3
Yroa Mexay npsiMmbIMH.

Heab: dopmupoBanre TOHATHA Yria MeEXAYy CKPEHIMBAIOMIMMUCS TMPSIMBIMA M 3aKperuieHue
MOJIyYE€HHBIX 3HAHUU TIPU PEIIeHUH 3a/1a4.
3aganue.
1.ABCD — tpaneuusi; « - miockocts;. a M (ABCD) no npsmoit AD, T.e. ADc o . Touka M — cepeanna
AB, Touka N — cepenuna CD. Jlokazats, uto MN | « . Haiitu AD , ecmu BC =4 cm, MN = 6 cm.
2. Tpeyronsuuk ABC , CD — npsimasi, CD ¢ (ABC). Touxka E — cepenuna AB, Touka F — cepenuna BC.
Hoxkazats, uto CD u EF — ckpemuBatoiuecs npsaMele 1 HaiiTu yron Mexay npsmbeiMu CD u EF, ecnmn ~
DCA = 60°.
3. ABCD - pom6, Touka Mg (ABCD), MC — npsimass, MC n (ABCD) = C. £~ MBC = 70°,
~ BMC = 65°. Haiitu yron mexay npsmbimu MC u AD.

KonTpoabHbIe BONPOCHI /15 3aIIHUThI:
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1./IBe mpsiMble HAa3BIBAIOTCS CKPEIUBAIOIIUMUCS, €CITH. . ...

2.ChopmynupyiTe MprU3HAK CKPEIIUBAFOIIUXCS MPSIMBIX.

3.ChopMynupyiiTe TeOpeMy O CKPEIIHBAOIINXCS TPSIMBIX.

4.ChopmynupyiiTe NOHATHE COHONPABICHHBIX JIy4€i U YIJIOB C COHONPABICHHBIMH CTOPOHAMH.
5.Chopmynupyiite Teopemy 00 yriiax ¢ COHOMPABICHHBIMU CTOPOHAMH.

6./laiiTe onpenenenue yria Mexay CKpelMBaOIUMHUCS MTPSIMBIMHU.

[MpakTHyeckoe 3ansaTue Ne 4
IIpou3Benenne BEeKTOPOB
Henab: onepupoBath GopMysIaMu CKaJIIPHOTO MPOU3BEACHUS BEKTOPOB.
3aganue:
1. Jausl Touku A(-3; 5; —6), B(5; -2; 4), C(0; 4; 3), D(-6;-3; 0).

Haittu:
a) CkansspHoe pou3BeIcHUE AB-CD.

6) Yrox mexay sexropamu ABu CD .
B) (A_Cf + @) CB.
KoHTpoJibHbIe BONPOCHI VISl 3aIIUTHI:

1. Yemy paBHO CKaJsIpHOE MPOU3BEICHUE TBYX HEHYJIEBBIX BEKTOPOB?
2. JIBa BeKTOpa HA3BIBAKOTCSI OPTOTOHAIBHBIMU, €CITH:

a) OHH PaCIOJIOKEHBI Ha OJHOU MPAMOH

0) UX CKaJsIpHOE MPOU3BEACHIE PABHO HYITIO

B) UX JUIMHBI PABHBI
3. Ecnm ckanspHoe nmponsBeneHne BEKTOpoB pasHo 0, To...

a b=90°

4. JlaHa 3amucCh: YTo MOKHO CKa3aTh MPO ATU BEKTOPHI?

IIpakTuyeckoe 3ansaTue Ne 5
KoopauHaTtbl 4 BEKTOPbI
Henab: HayuuThCSA IPUMEHSTHh MPOCTEHIINE 3a]]a4ul B KOOPAWHATAX MPU PEIIeHUU PO (ecCHOHATbHBIX
3azad.
3aganue:

1. Haiimute cyMMy U Pa3HOCTh BEKTOPOB: d(4;2; —4) n b(6; —4;10).
2. Haiigure mnHy BEKTOpa 3d + Zb, eciu a(2;1;-5), b(=3;0;1).

3. JlaHbI BEKTOPBI E[_li -3y R@'? —5; 1). Haiiaute koopuHATHI ¥ AJTMHY BEKTOpa R
KoHTpobHBIE BONPOCHI JIJIs 3aIUThHI:

UTto Ha3bIBaeTCs pa3HOCTHIO IBYX BEKTOPOB?

HazoBute nepByro KoopuHATy TOYKH B IPOCTPAHCTBE.

I'ne pacnomnaraercs rouka T(m;0;0)?

UYemy paBHBI KOOPAMHATHI CEPEAUHBI OTpe3Ka?

Mo e

IIpakTnyeckoe 3ansaTue Ne6
IIpeoOpa3zoBanue TPUTOHOMETPHYECCKUX BbIPAKEHUH

Heab: onepupoBath popmynaMu CHHyca U KOCHHYCa CYMMBI B Pa3HOCTH apryMEeHTOB, (hopMmynaMu
CYMMBI U Pa3HOCTU KOCHHYCOB, CHHYCOB.
3amanmue:
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1.YopocTtute BoIpask€HUE U BBIYUCIUTE, €CJIU 3TO BO3MOXKHO:

a) €0s95°c0s35° - sin95%in 35°
b) sin17°%in 13°+ cos17°c0s13°
. 11w T 11Tt . @

C) sin— cos = + cos—sin—

5 7 5 7

T 141 .. 14w
d) C0S—COS— - Sin=sin—

7 3 7 3

2. IIpencraBbTe B BUAE MPOU3BEACHUA:
a) sin60° - sin30°
b) cos80° — cos30°
. 131 . 91
c) sin— + sin—
6 94
d) cos2Z + cos=
8 4
3.Borunciure 1) sin 11?”; 2) sin (%n); 3) cos (— 5?ﬂ); 4) sin (_4&); 5) tg (— 2?”); 6) ctg (— %);

4. lano: a) sint = —% e m<t< 3?” Haiinure cost, tgt, ctgt?

KOHTpOJIbHLIe BOIIPOCHI IJIsl 3alMThI:

Uemy paBeH CHHYC CyMMBI IBYX apI'yMEHTOB?
3anumure GopMylly pa3HOCTH KOCUHYCOB.
Uemy paBeH KOCUHYC CyMMBI JIByX apr'yMEHTOB?
anumuTte GopMyay CyMMbl CHHYCOB.

el N =

IIpakTuyeckoe 3ansaTue Ne7
I'paduku 0CHOBHBIX TPUTOHOMETPUYECKHUX (PYHKIM A

Hean: QopmupoBaTh yMEHHE CTPOHUTh TpPAUKH TPUTOHOMETPUYECKHX  M3YYEHHBIX (DYHKIIHH,
BBITIOJTHATE TIPe0Opa3oBaHus IPpauKoOB.

3aganue:

1. IToctpouTts rpaduk GyHKIUH Y= SINX

2. IMoctpouTts rpaduk GyHKIHU Y= COS(X + g)

3. IToctpouts rpaduk GyHKIME Y= SINX + 1

KOHTpOJIbeIe BOIIPOCHI IJISl 3allIMTHI:

1. Ilepeuncnure OCHOBHbIE CBOWCTBA (YHKIIUU y=COSX.
2. Ilepeuncnute OCHOBHBIE CBOMCTBA (DyHKIMU Y=SINX.
3. YTo Takoe ropu30HTaJIbHbIE U BEPTUKAIbHBIC ACUMIITOTHI?

IIpakTuyeckoe 3ansaTue Ne 8
Tpuronomerpuveckne ypaBHeHHsI 1 HEPABEHCTBA.
Heab: popmupoBaTh yMEHHE pelIaTh TPUTOHOMETPHUECKHE YPaBHEHUSI U HEPABEHCTBA.

3axanue.

1. Pemute ypaBHeHHe: a) 2C0S X +v/3=0, 6) sin 2x =— ?

V3

2. Pemrnte HepaBeHcTBa SiNX > 2

2
3. Pemmte ypauenme: 2C0S° X +3C0sX+1=0

4. Pemre HepaBeHCTBO Sin’x + sinx + 1 < 0.
KoHTpoabHbIE BONIPOCHI 1JIs1 3AIUThI:
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1.3anummure GopMyIbl IS peIICHHS TPUTOHOMETPUYECKOTO ypaBHEHHUS SIN X=a.
2. 3anumute GOPMYIBI ISl PELICHHUS TPUTOHOMETPUIECKOTO YpaBHEHHs COS X=a.
3. 3anumute GOPMYIIBI ISl PEUICHUS TPUTOHOMETPUIECKOTO YpaBHEHH tg X=a.
4. 3anummre GOPMYIIBI U PEICHHS] TPUTOHOMETPUYIECKOTO ypaBHEHUs Ctg X=a.

[MpakTHyeckoe 3ansaTHe Ne9
KoMiiekcubie 4uciia

Ienn: orpaboTarh HABBIKK BBIMOJHEHUS JEHCTBMH ¢ KOMIUICKCHBIMH YHCJIAMH, 3aJaHHBIMH B
anreOpandeckoit popme.

3aganue:

1. Haiiti cyMMy ¥ pa3HOCTb KOMIUICKCHBIX YHcel, eclii zq=1-2i u z,=4-2i

2. HaiiTy IpOM3BECHNE U YaCTHOE KOMIUICKCHBIX uncer, ecinn 21=1+41 i 22=5-7I

3. HaliTi yacTHOE€ KOMIUIEKCHBIX YHCEII, €CIU 21=3+1 4 22=1-3i

4. N300pa3ute Ha MIIOCKOCTH KOMILJIEKCHBIE YUCIIA:

21=3+2i ; 22=-4-3i; 23=5; 24=-2i

5. TlpencTaBUTh KOMIUIEKCHOE YUCIIO B TPHTOHOMETpHYECKO# opme , ecitn z=-5+5i
KoHTpoJibHbIe BONPOCHI /15l 3aIIUThI:

1.Yt0 npencrasser coboi 4ucio i?
2.Kakoe 9nciio Ha3pIBarOT KOMIUIEKCHBIM?
3.Kakune neiicTBus onpeneneHbl Ha MHOXKECTBE KOMIUIEKCHBIX YHCen?

4.Kakuie KOMIUIEKCHBIC YHCITa HA3bIBAIOTCS COMPSHKCHHBIMH
5.K kakoit popMe KOMIUIEKCHOTO uncia mpuMeHuma dpopmyna Myaspa?

IIpakTuyeckoe 3ansaTue Ne 10
IIpousBoanasi pyHKuum.
Heab: popmMupoBaTh yMEHUE BBIYUCIATH TPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIUU
byHKIUN
3ananue.
Haiinmure mpou3BoaHy0 GyHKIIUN
1)y = 4x°> — 10x2 + 6x + 2

2)y =sinx

_ 2x+1
)y = x—3
By = (e — ax?)(x? ~ 7)
6)y=2x—1
Ny=x3—6x?+9x—11
8)y=x""

2

11)_’)/:;

15) y = 4cosx - x©

KoHnTpoJibHbIe BONPOCHI 1JIS1 321IUTHI:
UTO Ha3BIBAIOT MPEAEIOM YHCIOBOM MOCIEI0BATEIBHOCTH?
Cdhopmynupyiite onpeaeneHrne mporu3BOTHOM.
3anumute GopMyay TPOU3BOIHOM MPOU3BEIACHHUS.
3anumute GopMyay TPOU3BOJIHON YACTHOTO.
3anumure GopMyay TPOU3BOJIHON CIOKHON QPYHKIIUU.

okrwnPE

IIpakTnuyeckoe 3ansrue Nell
I'eomeTpuyeckuii U GU3HYECKHUH CMbIC/ IIPOU3BOIHOMH
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Heab: ymMeTh omepupoBaTh MOHSATUSMU: TII€pBas U BTOpas MPOU3BOJHAS (DYHKIIUU, TEOMETPHUCCKUN H
(u3HYECKU CMBICI TPOU3BOAHON (POPMHUPOBATH YMEHUE MPUMEHSTH TPOU3BOTHYIO TIPH PEUICHUH 337124
Ha JIBYJKEHHE.

3axanue.

1.CocTaBuTh YpaBHEHHE KacaTelbHOI K apabose Y = X° —4X+ 3, ecliM KacaTeIbHas 06pa3yeT C 0ChIO
Ox yron 45°.

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

3. HccnenoBath ¢ HOMOLIBIO Ipou3BoaHoM (Gynkiuio f(X)= 2x3-3x2-4

KoHTpoJibHbIE BONPOCHI ISl 3ALMTHI:
1.YUT0 XapakTepusyeT CKOpOCTh U3MEHEHHS PYHKIIUN OTHOCUTENILHO U3MEHEHUS apryMeHTa?
2.Kak BbIYUCIUTH YTJI0BOM KOA((UILIMEHT KacaTeabHOU K KpUBOM B JAHHOM TOUKe?
3.KaxoB reomeTpuyeckuii cMbICi pon3BogHONU? Kak reoMeTpuuecku OnpeaesiuTh 3HaYeHUE
MIPOU3BOJIHOM B TOUKe?
4.B 4eM 3aKJI04aeTcsi MEXaHUYECKHUI CMBICI POU3BOTHON?
5.Kak HaliTh MTHOBEHHYIO CKOPOCTh NMPSAMOJINHENHOTO HEPABHOMEPHOTO JIBH)KECHUS ?
6.1IpuBeauTe npuMepsl HCIOJIB30BAHNS POU3BOIHON TP ONPEAECIIEHUH CKOPOCTH Pa3IMYHBIX
IIPOLIECCOB.

IpakTuyeckoe 3ansaTue Ne 12
HccaenoBanue GyHKIUiA ¢ MOMOIIBIO IPOU3BOIHOM

Hean: chopmupoBath yMeHHE HCCIEAOBAHUS (PYHKIIMH C IIOMOIIBIO TPOU3BOTHOM.
3aganue:

f(x)=3+8x*—x*.

_9y3 2
2. Uccnenyiite GyHKITMIO HA MOHOTOHHOCTD y =2X"+9x" —24x_
3. Haiinure HanGosbliee ¥ HAUMEHbIIee 3HaueHne pyakuun y=x3 — 9x2 + 24x — 1 uHa orpeske [3; 6]

1.0Onpenenute TOUKH MakcuMyMa QyHKIIUHA

KoHTpoJibHbIe BONPOCHI /ISl 3aIUThI:
1.ChopmynupyiiTe HEOOXOUMBIN TPU3HAK MOHOTOHHOCTH?

2.Chopmynupyiite onpeaesieHne MaKkcuMmyma G yHKIHH?
3. Chopmynupyiite onpenenenne MUHUMyMa QyHKIUN?
4. ChopmynupyiiTe Mpu3HAK JIOKAIBHOTO IKCTpeMyma?

IIpakTnyeckoe 3ansTue Ne 13
IIpuMeHeHne MPOM3BOAHOM PYHKINH

Heab: 0600MHUTH U CUCTEMATU3UPOBATH 3HAHUS TI0 TEME NMPOU3BOIHAS (DYHKIIHH.
3apanue:
1.MccnenoBath gaHHbIe PYHKIIMU MeToAaMU AU epeHITnaIbHOTO CUNCICHHUS
y=2x3-3x%2-5

KoHTposabHbIe BONPOCHI 1151 3aIUTHI:
1.Chopmynupyiite HEOOXOAUMBIN PU3HAK MOHOTOHHOCTH ?
2.ChopmynupyiiTe onpeaenaeHne MakcuMyma QyHKITUN?
3. Chopmynupyiite onpeneneHne MUHUMyMa QyHKIIAN?
4. ChopmynupyiiTe MpU3HAK JTOKATBHOTO IKCTpeMyma?
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IIpakTnueckoe 3ansTue Ne 14
IIpusma u nupamuga

I_[e.m,: HAaY4YUTBHCA BBIYHCIIATD U I/I306pa)KaTb OCHOBHBLIC 3JICMCHTHBI ITUPAMUbI U IIPU3MBIL.

3ananmue:

1. OcHoBanue npsiMOM NpU3MBI — NPSIMOYTOJBHBIM TpPEYrojabHUK ¢ karetamu 6 u 8 cM. Haiinure
TUIOIIA b OOKOBO MOBEPXHOCTH NMPU3MBI, €Clii €€ HanOoJIbIIas O0KOBasi TpaHb — KBaIpar.

2. B mpaBUIbHOHN YeTHIPEXYTOIBHON MUpPaMUIE BBICOTA PaBHA 2 CM, CTOPOHA OCHOBAHHUS paBHa 6 CM.
Haiigure 60koBOE peOpo MAPAMHU/IBL.

3. bBokoBoe peOpo MpaBHIBHON YETHIPEXYroJbHOW MUpaMuibl o0pazyer yroa B 60° ¢  IUIOCKOCTh
ocHoBaHus1. HaliiuTe muiomaap moBepXHOCTH MUPAMU/IBI, €ClT O0KoBOe pedpo paBHO 10 cMm.

KonTpoabHbie BONpPochI A5 3aIMThI:

1.  Moryr 11 Bce rpaHu TPEYroabHOH MMPaMUbl OBITH MPSIMOYTOJIBHBIMHU TPEYTOJIEHUKAMU?

2. B xaxoii mpu3me 60KOBBIE pedpa mapauieIbHbI €€ BRICOTe?

3.  IIpu3ma umeer n rpaneit. Kakoit MHOTOYTOJIEHUK JIKUT B €€ OCHOBAHHUH?

4. bymer 1m TnUpaMuAa TPAaBWIBHOW, €CIM ee¢ OOKOBBIMH TpaHSAMH SIBJISIIOTCS TPAaBUJIBHBIC

TPEYTrOJIbHUKH?

IIpakTnueckoe 3ansaTue Ne 15
MHoOrorpaHHuKHU

Heab: yMeTb COOTHOCUTH IJIOCKHE T€OMETPUYECKHE (PUTYPBI U TPEXMEPHbIE 0OBEKTHI MPH PEIICHUN

3aj1a4.

3aganue:

1.
2.
3.

HaitauTe auaronans npsMOYroJbHOTO Napajuiesienunea, €y ero u3MepeHus paBHsl 1; 4; 3.
Haiinure momaas moBEpXHOCTH Kyda O CTOPOHOM 3 CM.

Haiigure miomans MOBEpXHOCTH MHOTOTpaHHHMKA, M300pakK€HHOTO Ha PHUCYHKE (BCE JBYIpaHHBIE
YTIBI MIPSIMBIE).

M owbdpe

KOHTpOJIbeIe BOIIPOCHI 1Jifl 3allIMTHhI:
Kakoe HanMeHbIIIee YHCIIO pe6ep MOXCET UMCTb MHOFOFpaHHI/IK?

W3 KakuX paBHOCTOPOHHUX (UTYp COCTABIIEH reKca’/p:

BepuuHoli ckonbkux (GUryp sBisieTcsl KaxkJasi BeplirHa TeTpaszpa:

Heo0x011M0 ycTaHOBUTH COOTBETCTBUE MEX/y Ha3BaHUEM (DUTYPBI U KOJIMYECTBOM €€ TpaHei:
[IpsAMOYrOBHBIN NTapasuIeIeUIIe T

a)20

0)18

B) 6

Heo0x01uM0O yCTaHOBHUTH COOTBETCTBHE MEXAY Ha3BaHMEM (UIYphl U KOJMYECTBOM €€ TpaHe:
Terpasap:

a)4

0) 14
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B)16

IIpakTuyeckoe 3ansitue Ne 16
Huaunap
Ileb: cOBEPIICHCTBOBATh YMEHUS U HABBIKU PEIICHUS 3a7a4 ¢ FEOMETPUYECKUMU TEIIAMH.
3ananmue:

1. B 0CeBOM CceueHMH NMIMHApPA TONydmjIcs KBajparT mwomagsio 4 cm?. Haiimute: a) miomanms
OCHOBaHHUS ULWIMHIpa; O) I1uiomans OOKOBOW IOBEPXHOCTH LMJMHJIApA; B) IUIOIIAAb IOJHOM
MIOBEPXHOCTH LMJIMHJIPA.

2. Beicora mummHpa paBHa 10 cM, a paguyc ocHoBaHus 1 cM. HaiinuTe: a) miiomnaas 0CeBOro CEYCHHUS .

KOHTpOJIbeIe BOIIPOCKHI IJIsl 3alIMThI:

1. Yo nmpencraBistoT co00H ce4eHUs HUIMHIPA MIIOCKOCTAMU?
2. Ilepeuncnute OCHOBHBIE 3JIEMEHTHI IIMIINHIPA
3. CocraBbTe hopMysbl OOKOBOM ¥ MOJHOW OBEPXHOCTH IAIMHPA.

MpakTuueckoe 3ansiTue Ne 17
Konyc
Iesib: coBepIIEHCTBOBATh YMEHHS M HABBIKM PEIICHUS 337]a9 C TEOMETPHUIECKUMU TEIaMHU.
3ananmue:

1. O6pa3yromias koHyca paBHa 10 cm, a BeIcOTa KOHYyca paBHa 5 cMm. Haiiaure: a) paaumyc oCHOBaHUS
KOHYyca; 0) yroi, KOTOpbIi cocTaBiisieT oOpa3ymomias ¢ MI0CKOCThI0 OCHOBAHUS; B) IIOIIAb OCEBOTO
CeueHHsI KOHyca.

2. Pagnycel ocHOBaHMIA yceueHHOTO KoHYyca paBHbI 10 u 6. Haitnure: a) qymnay oOpa3yromieil yceueHHOTO

KOHYCa, €CJIM €0 BBICOTa paBHa 3; 0) IJIOMIAh OCEBOTO CEYCHUS YCEUCHHOTO KOHYCa, €CIIH UTMHA
oOpasytomeli paBHa 5.

KoHTpoJibHbIe BONPOCHI A5l 3aIHUThI:
1. PaBHbI T ApYT YTy yribl MEXAy 00pa3yloUMMU KOHYCa M MIIOCKOCThIO OCHOBAHHUS?

2. PaBHbI 11 ApyT ApYry yribl MeXIy 0Opa3yloUMU KOHYCa U €ro 0Chlo?

IIpakTuyeckoe 3ansitue Ne 18
Cdepa, map
Llesb: coBepIIEHCTBOBATh YMEHUS M HABBIKU PEIICHHS 3a]1a4 C TEOMETPUICCKUMU TEIIAMH.
3ananmne:
1. CocraBbre ypaBHeHue cdepbl U Haiaute ee riomanb, ecinn O(0;0;0) — uentp chepsr u A(4;3;0) —
TOYKAa MpUHAIJIeKAIIas cepe.
2. JlBa ceuenwms mapa paauyca 10 cM mapauieTbHbIME IUIOCKOCTSIMUA UMEIOT PaJInyChl, PaBHbBIC 6 CM 1 §
cM. Haiitu paccTosiHue MEX 1y CEKYIUMHU TI0CKOCTSIMHU.

KoHTposabHbIE BONIPOCHI /ISl 3AIIHUThI:
1. Moryr nu aBe cepbl ¢ OOLUM LIEHTPOM U C HEPaBHBIMHU paJlycaMU MMETh OOIIyI0 KacaTelbHYIO

IJIOCKOCTBH?
2. Touku A u B npunaanexar mapy. [IpuHaanexxut nu mapy nrobas Touka otpeska AB?
3. IlpuBenute mpuMepbl B3aUMHOTO PACIOJIOKEHUS CPephl U MITOCKOCTH.

IIpakTnueckoe 3ansitue Ne 19
O0BbEMmbI TeT
Heab: HayuuThCs pelIaTh TeOMETPUYECKUE 3a7ayd, ONMpasiCh HAa H3YyYEHHbIE CBOMHCTBa
TUTAHUMETPUYECKUX U CTEPEOMETPUUECKUX (PUTYpP U OTHOIICHUN MEXIYy HUMHU.

69



3ananmne:
1. O6beM yceueHHOTO KOHYyca 4907 M°, a paamychl OCHOBaHMiI paBHBI 5 U 3 M. ONpeaenuTe BBICOTY

9TOI'0 YCECYCHHOI'O KOHYCA.

3 2

2. OObeM mMIMHApa paBeH 27 M°, a IUIOIAAb OOKOBOW MOBEPXHOCTH paBHa 27 M- Haiigure

JIMaroHajIb OCEBOTO CEYCHUS LIMIINHAPA.

3. OObeM CTeHOK MoJIoro miapa, paseH 876, cM®, a TomuHa cTeHoK 3 cM. OnpeieiuTe HAPYKHbIH 1
BHYTPEHHUH paJInyChl €r0 MOBEPXHOCTH.

KoHnTposabHbIe BONPOCHI A5 32U ThI:

1. MH3menutcs 1 00beM LWIMHIPA, €CIU AMAMETP €ro OCHOBAaHMS YBEIUYUTH B 2 pas3a, a BBICOTY
YMEHBIINUTH B 4 paza?

2. Kak otHOCATCS 00BEMBI ABYX KOHYCOB, €CIIH X BBICOTHI PABHBI, @ OTHOIICHUS PAIMYyCOB OCHOBAaHUIMA

paBHO 2?7

OTtHoleHne 00beMOB ABYX 1IAapOB paBHO 8. Kak OTHOCATCS MIIOIIA N UX IOBEPXHOCTEH?

4. W3 xakuXx TN COCTOUT TeJO, MOJy4eHHOE BPAICHHEM PaBHOOCAPEHHON Tpareiiii BOKPYT OOJIBIIETO
OCHOBaHUs?

5. Kak usmenurcst oobeM cepsl, eciiv ee paanyc yBeJIMUUThb B 5 pa3?

w

IIpakTuyeckoe 3ansTue Ne 20
IlepBooGpa3znasn

Heab: chopmupoBaTh M 3aKpenuUTh IMOHATHE NEPBOOOPA3HOM, HAXOAUTH IEPBOOOpa3HbIE (PYHKUIUU
pPa3HOTO YpOBHS.

3ananmue:

1. Onpenenure GyHKIHIO, 4711 KOTOPOU SIBISETCS IEPBOOOPA3HOM:

F(x)=tgx+6x—7

_ 3
2. Haitnure nepBooOpasHyto 1t GyHKITUN f(x) = 4x” +cosx :

fx)=x" .
3. s byHKIMHA HalUTe MEPBOOOPA3HYIO
M(-12)

F(X), rpaduKk KOTOPOM MPOXOIUT Yepe3 TOUKY

KOHTpOJIbeIe BOIIPOCHI IJIfl 3alIIMThI:

1. Yro HaseiBaroT epBOOOpasHoO mid pyHKmK y = f(x).
2. Ykaxwure 10 JBE MEePBOOOPA3HBIC IS KaXI0H U3 CICAYIOMHX (PYHKIUIL:
a)y =x3

6)y = Vx

IpakTuueckoe 3axanue Ne 21
HeonpenesieHHbIM HHTErPas
Heasn: chopmMHupoBaTh NpeACTaBIECHUS 00 UHTETPAIbHOM UCUHCICHUH, TIOHATh €r0 CYIIHOCTb, pPa3BUBATh
HaBBIKH [TPU HAXOKJEHUU TIEPBOOOPA3HBIX U HEONPEAETICHHOTO HHTEerpaa.
3aganne:
dx
X2 +4x+5"
2. Haittu Heonpenenennslii unterpan [ x% (3 + 4x)2dx

4
X
dx
X

1. Beraucnuts [

2+

3. Bolumcauts unterpan [

KOHTpOJIbeIe BOIIPOCHI AJIfl 3aIlIMTHI:
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Kakoe u3 mpuBeNCHHBIX HUXKE YTBEPKIACHUN BEPHO, a KAKOE — HET:

3. Yro Ha3bIBaIOT MIepBOOOPa3HOi 1ist GyHKIMU y = f(X).

4. VYxaxwuTe 0 JBE MEePBOOOPA3HBIE IS KAXKIOU U3 CIeAYIONNX (HYHKIUNI:
5. ayy=x3

6. 6)y=+x

7.

8.

a) eciu y = F(x) - mepBooOpasnas mis pyukuun y = f(x), o y = kF(kx + b)- nepBooGpasnas s

y = kx + b;

9. 06) ecim y = F(x) — nepBooOpasnas s pyukuun y = f(x), Toy = iF(kx + b) - meprooGpasHas s
y = f(kx + b).

10. Haxoxnenue ¢pynxuuu f(x) mo nannoi ee npoussoauoii f'(x) HaseIBaroT onepanueii?

IMpaxkTuyeckoe 3axanue Ne 22
OnpenesieHHBI HHTErPaJ
eab: chopMupoBaTh yMEHHE TIPUMEHEHNE OCHOBHBIX CBOMCTB OIPEIEIEHHOI0 HHTErpaia, 0TpaboTarh
HaBBIKU BBIYHCIICHHS OIIPEIEIEHHBIX HHTErPAJIOB.
3ananmue:
1. BeraucnuTs:

X
a) j X sin xdx
0

6) J,/*—~dx.

cos?x

2. BeraucnuTh onpeiesIeHHbI HHTETPAT:
5

a) [ 7xdx
2

6) [, 2x* dx

3
B).[ (4x + 1)dx

1. BBIUMCINTH ONpe/eeHHbIA HHTETpa:
1
f (3 —2x —x?) dx
-2

KoHTpoJibHbIe BONPOCHI /ISl 3aIUThI:
1. Yro Ha3bIBAIOT ONpEIEICHHBIM HMHTerpaioM oT ¢yukuuu Yy = f(x) mo orpesky [a;b]? Kax

0003HaeTCs OINpeeIeHHbIN HHTEerpa?
2. B 4eM coCTOMT reoMeTpUYeCcKHil CMBICI ONPEeIEHHOT0 HHTerpana?

w

B uem cocrout pusnueckuii CMbICT ONIpeAeICHHOTO HHTEerpana?
4. 3anumute popmyny Heiorona — JleiiOHuIa 7151 BRIYUCICHUS ONIPECIIEHHOTO HHTErpasa?

IlpakTuyeckoe 3aganue Ne 23

HMHTerpana u ero npuMeHenune
Iesab: noka3aTb BO3MOXKHOCTH NPHUMEHEHUS MHTErpaja B Pa3iMuYHBIX 00JacTaX (U3MKH, SKOHOMHKH,
TEXHHUKE.
3aganne:
1. CkopocTs aBmxenue Touku B paBHa (12t — 3t2) m/c. HaliTu myTh, IpoiiaeHHbIH TOYKOM OT Havana
JBUKEHMS 10 €€ OCTAaHOBKH.
2. Teno GPOIIEHO C TIOBEPXHOCTH 3€MJIM BEPTHKAILHO BBEpX €O ckopocthio V = (39,2 — 9,8t)wm/c.
Haiitu HanbosbIIyro BEICOTY MTOAbEMA TEJIA.
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3. Beraucimre mwiomans GUryphl, OrpaHM4eHHOM TapabosIon y = X2 W NpsIMOl y = —X.
KoHTpoJIbHbIE BONIPOCHI VIS 3ALIHUTHI:

1. OmnpeneneHHBIN UHTETPAT BEIYUCISIOT TIO opmyrne?
2. HemnocpencTtBeHHas HHTETPUPOBAHUE, METO/I TIOJICTAHOBKHU, HHTETPUPOBAHKE T10 YACTSIM — 3TO?
3.  OmpeneneHHbI HHTErPAT ¢ OJIMHAKOBLIM MPUACIAMU paBeH?

I[MpakTHyeckoe 3ansTue Ne 24
Pagukansi
Heab: popmupoBaTh yMEHUsI MIPEOOPA30OBHIBATL BBIPAKCHHS, COJCPIKAIINE PATUKAIBI, YMEHUE PElIaTh
YpaBHEHUS COJIEPKAIINE PAJUKAIIBI.

3ananue:

1. Beruucnure: 3/81-+/49 -3/24.
2. Pemmre ypaBHeHne: v x° +4x +4 = x?

1 1
a* 64 . a-s

1 1 1 1

a*—-6* a*+¢*) da—-4a

N
N~

6" nmpu a=16 b=9,

KOHTpOJIbHI)le BOIIPOCHI IJISl 3alIMTHI:

3. HaiinmuTe 3Ha4eHNE BHIPAKEHHSI

Uto Takoe pagukan?

[Iepeuncinre cBoiicTBa KOPHS N-OM CTENEHHU.

Kak BpIUMCINTH 3HaYEHHUE CTENIEHU C JIOOBIM LIET0UHCICHHBIM MTOKa3aTenem?
Kax mpeoOpa3oBbIBaTh BEIpAXEHUS, COICPKAIINE PATUKAIIBI?

[IpuBenuTe mpuMepsl CTETICHHBIX (PYHKITHIA.

ok wbdE

IIpakTnueckoe 3ansaTue Ne 25
CreneHy M KOPHHU
Ileanb: 3HaTH CBOWMCTBA CTENEHU U KOPHS, YMETh BBIMOJHATh TOXJICCTBEHHBIE IPEoOpa3oOBaHMs
BBIPAKEHUH, COJIEPIKAINUX CTETICHU U KOPHH.
3aganue:
1.BeraucinTh:

5./6V32 — 3 [9vI62 — 11918 + 23/75\/%

2.Y1OpoCcTUTh BhIpAXKECHUE:

a) (-VID*  6)V64% B)7Y(=3)% 1)8Y?/232 p) (V2)'2)"?
5

e)16s; x)243%4

3.136aBUTHCA OT HPppalMOHAJIBHOCTHU B 3HAMCHATCIIC :

V345

5-V3
KoHTposabHbIE BONPOCHI /ISl 3AIIHUThI:
1. Kaxk 3anucare KopeHb B N-0if crenenu ?

2. JIns Kakux 3HaYEHUH HE BCEr/la UMEET CMBICI KOPEHb N-0il CTeneHun?

3. UTo HY)XHO cienaTh JUIsl TOTO , YTOOBI M30aBUTHCS OT UPPALMOHATBHOCTH B JPOOHOM BBIPAXKEHUH ?
4. IlpousBeaeHre N COMHOKUTENEN €CTh ?

5. Uemy paBHO BCAKOE YMCJIO B HYJIEBOU CTeNeHU?
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IIpakTnueckoe 3ansitue Ne 26
IlokasarenbHass pyHKUMSA

Hean: n3ydenue rpadpuka moxkasaTeabHONH (QPYHKIMH, €0 CBOMCTB M BBISCHEHHE OOJIACTH HMPUMEHEHUS
MOKa3aTeNbHON (PYHKIIHH.
3ananue:
1. Mana ¢pynkuus y=3* — 2
a) Haiinure HanGonpiiee 1 HanMeHbIee 3HaueHue GyHKuuu Ha otpeske [0; 2]
0) Ha xakoM otpe3ke nmaHHas GyHKIUS MPUHUMACT HanOOoJIbIIIee 3HAYCHIE, PAaBHOE 25, HAMMCHbIIIEE
3HaueHue, paBHoe 1?7
2. [Toctpouts rpaduk ¢pynknuu y = 0,25%
3. Kakast u3 ¢pyHKIuii He SABISETCS BO3PACTAIOMICH?

2) y=(3); 0)y=15: B)Y=5%; F)yz@x

KoHTposbHbIe BONPOCHI /151 3aIUThI:
C KakMM OCHOBaHHEM HE PacCMaTPHUBAIOT MOKA3aTENbHYIO (PYHKIIHIO?
Kakast ¢yHKIMS Ha3bIBaeTCS TIOKA3aTEIBHOM ?
OO6nacTe onpeneneHus Mmoka3aTeIbHOW (QYHKIIUU —3TO?
Kakoit sBiisiercst mokazatenbHast QYHKIHS: YeTHON MITH HEYETHOW?

arowpneE

VYKakuTe MHOKECTBO 3HAYCHHUI TIOKa3aTeIbHON (QyHKIIMN?

IIpakTuyeckoe 3ansTue Ne 27
IToxa3zaTrenbHbIe YypAaBHEHUS
Hean: yrioy0neHre MOHUMAHUS CYIIHOCTH Pa3MYHBIX METOJOB PEIICHHS TOKa3aTeIbHBIX ypaBHEHHI

JUIS TTOJTy4EHHs HOBBIX 3HAHUIA.

3aganmue:

1. Pemute noka3aTenpHOE ypaBHeHHe: 93/x = 32X
2. Haiiti kopHHu ypaBHeHUs: 72X —8X7%+7 =10

X
3. Pemuth ypaBHenue 5* + 20(\/5) —125=0
Ecnu ypaBHeHHE uMeeT 00JIee 0JJHOTO KOPHS, 3alMIIKTE OTBET B BUJIC UX MTPOU3BEICHUS.

KoHTpoJibHbIe BONPOCHI /15l 3aIUThI:
[lepeuncnuthb crocoObl perieHus: NoKa3aTeIbHbIX ypaBHEHUH ?

JIro0as creneHb MOJI0KUTENILHOTO YUCHIA €CTh YUCIO. . ..

IIpu neneHnn oIMHAKOBBIX OCHOBAHUM, OCHOBAHHE OCTACTCS MIPEXKHHUM, a T0Ka3aTeIu cTereHen?
Kak pemaercss ypaBHEHME, €ClIM OJHA M3 €ro 4acredl COJIEpKUT aireOpandyeckyrd CyMMy C
OJIMHAKOBBIMHM OCHOBaHUSIMU?

5. Kakoii 3HaK HY)HO MOCTaBUTh Mexay 4 — 10 X 2+ 16 u 0 ?

Mo e

IIpakTHyeckoe 3ansitue Ne 28
Iloka3aTe/bHBIE HEPABEHCTBA
Ilesb: 3HAKOMCTBO € MOKa3aTeIbHBIMU HEPABEHCTBAMU U OCHOBHBIMH METOJaMH pelLIeHHs, 00001IeHne
3HAHUW U yMEHUH N0 MIPUMEHEHNIO METOI0B PELIEHMS I0KA3aTEIbHBIX HEPABEHCTB.
3aganne:

1. PelnTe HEPABEHCTBO: (%)3)‘_7 < (2)7)‘_3
2. Pemnte HepaBeHCTBO: 2772 — 2% > 96

3. Pemute HepaBeHCcTBO: 72 — 50 X 7+ 49 > 0
KoHTpoabHbIe BONPOCHI A5 32U ThI:
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1. TToka3arenbHBIMU Ha3bIBAIOTCSI HEPABEHCTBA, COACPIKAIIIHE. . .

2. Ha3zoBuTe MeTO/bI perieHHs MoKa3aTeIbHbIX HEPABEHCTB.

3. Ecnu ocHoBanmWe cTeneHM a OOJbllle €IMHUIBI, TO HEPAaBEHCTBO a* > 1 cmpaBemivBO TOrAa U
TOJILKO TOT'JIa, Korjaa X?

4. Ecnu ocHoBanue crenenn 0 < a< 1, To HepaBeHCTBO @ < 1 clipaBeAsuMBO TOTIA U TOJIBKO TOrJa,
Korja x?

IIpakTnueckoe 3ansaTue Ne 29
I'paduku gorapupmuueckux GpyHKIMii
Heuab: pacmupuTh MNPEACTABICHUS O JOrapuPMHUUECKOr (YHKIMH, TNPUMEHEHHE €€ CBOWCTB B
HCCTAHJAPTHBIX CUTYyallUuAX.
3ananue:
1. Haiinure oGnacth onpenenenus QyHKIUM:

a)y = log;(x? — 8x + 12)
0)y = log;(—x? + 37x — 10)
2. [Toctpouts rpaduK GYHKIHH:
a) y =logix+2
2

0)y =logz;x—3
3. Haiigute opauHaTy TOUkU nepeceyeHus rpaguka GyHKIUH.
a) y =1logz(x+9)—3
0)y =log,(16 —x) + 2
KoHTpoJibHbIe BONPOCHI /15l 3aIHUThI:
OyHKIMA, 00paTHAs MOKa3aTeIbHOW (PYHKIIMK, Ha3bIBACTCS?
Oyukusa y = log, x Bo3pacTaeT Ha BCel 00JaCTH OMpeIeeHHs IPH KaKoM 3HaUYeHuH (a)?
Oyukusa y = log, x yObIBaeT Ha Bceil 00J1acTH ONpeieICHUS TTPU KaKOM 3HaYeHHH (a)?
Nwmeer nu norapudmuyeckas GyHKIUS HanOOJIbIIIee U HAUMEHBIIIEe 3HAUCHUS ?

ok wnE

I'paduk pynkuuu y = log,x cummerpuueH rpaduky nokasareabHON QYHKIUNU OTHOCUTEIHLHO?

IIpakTnueckoe 3ausaTue Ne 30
JlorapudgmMuuyeckue ypaBHeHHUsS
Hean: dopMupoBaHHE OCHOBHBIX NPHEMOB pEIICHUS JIOTapU(PMUUYECKUX YPaBHEHUM, IOBTOPUTH

oTnpeJiesieHue U CBOKCTBA Jiorapudma.
3ananmne:
1. Pemuth ypaBHeHUeE:
a)log,3 —log,5=2
6) 2log,\7 = log,(9 — 2x)
B)logz;x =4 —3log; x
2. BpuucnuTs X:
a)log, 0,125 = -3
0) log16x = z
B) logsx = —3
3. Pemute rpaguyecku ypaBHenue: logix = x — 3
2

KoHTposbHbIe BONIPOCHI /IS 3AIIHUThI:
1. JlorapupmuuecKMMH ypaBHEHHUSIMHU Ha3bIBAIOT YpaBHEHUS BUA ?
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2. Tlouemy mpu pemeHue Jorapu(pMUUYECKUX YPAaBHEHHH MOTCHUUPOBAHHEM BO3MOXKHO IOSBJICHUE

IIOCTOPOHHUX KOPHE?

IIpakTHyeckoe 3ansaTue Ne 31
Jlorapupmunyeckue HepaBeHCTBA
eab: NO3HAKOMUTH c Jorapu(MUYECKUMH HEPABCHCTBAMH, TI0Ka3aTh CHOCOOBI
Jorapu()MUIECKUX HEPABEHCTB.
3aganue:
1. Pemuth HEepaBeHCTBA:

a)log,(5x—2)>1
0)logg(5x — 8) < logg(2x + 7)
B) logoz(x* —=5x+7) = 0
2. Pemnte HEpaBEHCTBO BBEJICHUEM BCTIOMOTATEIbHOM ITepeMEeHHOM:

log?x — log,x >3
4

3. Pemute rpaduuecku HepaBeHCTBO:
logsx <4 —x

KoHTposbHbIe BONPOCHI /151 3aIIUThI:
2. JlorapudMuyeckuM HEpaBEHCTBOM HA3bIBACTCS HEPABEHCTBA BUA 7

3. Korna norapudmuyeckoe HEpaBEHCTBO MEHSET CBOM 3HAK?

IIpakTuyeckoe 3ansaTue Ne 32
Jlorapudmpi

peleHust

Heab: 3HaTh onpenenenue jgoraprudma, OCHOBHOE JorapudMuueckoe TOXKAECTBO U €ro CBOMCTBA, YMETh

MIPUMEHSTh JIJIS1 BBIYMCIICHUSI JoTaprdma.
3aganue:

1. Berumuciure :

a) Zlogz 32 6) 41+log4 2 B) 1olog10 0,01-2

2. Haiitu x:
a) logil =X
\/58
6) log, 0,125 = -3

3
B) l0g16x = Z
3. HaiiTi 3HaueHUE BBIPAKEHUS:
logz 25
) logs 5
0) logs 9 log; 25

logs 50
) glogs 2

r) 310837 4 49log7 V13

KoHTposibHbIE BONPOCHI /1JIs1 3AIUTHI:
1. HazoBute 0CHOBHOE JIOTapUPMUIECKOE TOKIECTBO.
2. UYewmy paBeH norapudm Ipou3BeACHUS ABYX MOJOKHUTEIbHBIX YUCEN?
3. Jlorapudm 4acTHOTO ABYX MOJIOKHUTEIBHBIX YHCEN PaBEH?
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4. Jlaiite ompexaeneHue Jorapudma.
5. UYemy paBeH necaTuuHbId uncaa 100 ?
6. HazoBute popmyiy nepexoaa K HOBOMY OCHOBAHHIO.

IIpakTnueckoe 3ansiTue Ne 33
MHoxecTBa

Ilean: HAYYUTHCS BHINOIHSATH ONEPALIMU HAJl MHOKECTBAMH.

3ananmue:

1. lansl nBa MHOKecTBa: A={2; 4; 5; 8; 11; 12} u B={0; 1; 2; 3; 4; 5}. Haiigure nepeceuenue qaHHbIX
MHOYECTB.

2. Jlanb! qBa MmHOXecTBa: A={2; 4; 6} u B={1; 3}. Haiigure 00beqMHEHNE NaHHBIX MHOKECTB.

3. Jlans! qBa MmHOXkecTBa: A={x € R, 5x + 13 > 0} uB={x € R, x + 5 > 1}. Hailigure o0bequueHNnE U
nepeceyeHne JIaHHbIX MHOYKECTB.

4. Jlans 1pa MHOkecTBa: A={x € R, x2 < 4} uB={x € R, x + 3 > 0}. Haiigute 06be1HEHNE U
nepeceyeHne JIaHHbIX MHOYKECTB.

KOHTpOJIbHI)Ie BOIIPOCKHI JIfl 3aIMThI:

1. aiite onpenenenne MHOXKECTBA ?

2. Ilepeuncnaute cocoObl 3aJaHMsI MHOKECTB?

3. UTo Ha3bIBAIOT MEPECEUCHUEM JIByX MHOKECTB?
4. Yto HA3BIBAIOT 00BEINMHEHUEM MHOKECTB?

IIpakTnyeckoe 3ansitue Ne 34
I'padbi

He.ﬂb: 3HATb OCHOBHBIC ITOHATUA TCOPHUU I‘pa(l)OB.

3aganue
1. OnpenenuThb CTETIEHH BepInH Tpada, . .
M300paXEHHOTO Ha PUCYHKE. ————
3 . 2 .
2. Jlana ceTb JKeNEe3HBIX JOpOT, COCNMHSIONIMX HaceJIeHHbic 1YHKTHl. HailTu kparuaiimme

oyt oT ropojaa OpenOypra (1) 10 KaKa0ro HaceJIeHHOTro MyHKTa (eCJIM JBUTATHCS MOJKHO TOJIBKO IO
Joporam).

)
\L
OPEHEYPT
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3. [TocTpouTh Tpad MOCTaBOK KOJECHBIX Map Ha paclpelesIuTeNIbHbIe CKIIabl 10 YCIOBUIO:
«Ha cknazne roTtoBod MNpOAYKLIMH HPOMBILUIEHHOTO IPEANPUSATHS HMMEETCS 3amac KOJIECHBIX Iap B
kosmyectBe 800 mT. MuUHMMaNIbHBIA (PE3EPBHBIM) MX OCTATOK HAa 3TOM CKJiaae coctaBisier 90 mirt.
[Ipoaykuus npeanpusaTUs pealn3yeTcsl Yepe3 TPU paclpeieIUTENbHbIX CKIIaa. 3arnac KOJIECHbIX Map Ha
ckiane Nel paBeH 75 mIT. IpH CPEIHECYTOUYHOM OO0BbEMe MX MpoJax 22 mT. 3amachkl KOJECHBIX Map Ha
ckmage Ne2 — 95 mr.,, a Ha cxmage Ne3 — 100 mT. mpu CpeAHECYTOYHBIX O0BEMax HX MPOAAK
COOTBETCTBEHHO 25 u 35

KOHTpOJ’ILHbIe BOIIPOCHI IJIsA 3alMTHI:

1. Jdats onpenenenue rpada.
2. Kakue neranu npu u300pakxeHuu rpada He BaXHBI?
3. UTo Ha3bIBAaETCSI MAPUIPYTOM, LIENBIO, IUKIOM?

I[IpakTnueckoe 3ansitue Ne 35
IlepecTanoBkH, pa3MellleHHs, COUCTAHUS
Henab: 3HaTh U yMETh NPUMEHATH POPMYIIBI IEPECTAHOBOK, pa3MEIICHHUM, COUETaHUM.
3ananmue:
1. Beruucnure:
1) Ps
2) Pe
3) A1
4) Ag”
5) Cg®
6) C1o®
2. BrionauTe 1eHCTBUA:
1)P7 - Ps
2) A7* + Ag?
3)C2-Cs°
4) As* + Cg?
KoHTpoJ/ibHBIE BONIPOCHI /ISl 3A1IUTHI:
Uto HazwiBaeTcs n- GpakTopuagom?
UYTto Ha3bIBaeTCs NepecTaHOBKaMu?
UTo Ha3bIBaeTCs NEpPEMEIICHUSIMU?

HwbdpeE

Yto Ha3bIBaeTCAd COYCTAHHSIMU?

IIpakTuyeckoe 3ansaTue Ne 36
Teopus BeposiTHOCTEM

Heab: yMeTh BBIUUCISITH BEPOSITHOCTH COOBITHI HA OCHOBE IMO/ICYETA YUCIIA UCXOJIOB.

3ananmue:

1. W3 uucen 2, 3, 4, 5, 6 oqHOBpeMeHHO BbIOMpatoT Tpu. Haiiaure BeposTHOCTh TOTO, YTO CYLIECTBYET
MPSIMOYTOJIbHBIM TPEYTOJIbHUK ¢ TAKUMH CTOPOHAMH.

2. bBpocarot urpaibHyro KOCTh. HailT BEpOSITHOCTh TOTO, YTO BBIMAIET YETHOE YUCIIO OYKOB.

3. B kopoOke Haxomautcs 250 nammnoyek. M3 vux 100 mo 100 BT, 50 — mo 60 BT, 50 — mo 25 BT, 50 — o
15 Br. BbMHUCIUTH BEPOSITHOCTH TOTO, YTO MOIIHOCTH JIF0OO# B3sATOW Hayraj JIaMIIOYKU HE
npesslicut 60 Br.

KoHTpoabHbIe BONPOCHI A5 3aIMThI:
1. Kak opmynupyercst TeopeMa CI0KeHHs BEpOSITHOCTEH?
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N

Yemy paBHA CyMMa BEpOSTHOCTEH MPOTUBOTIOIOKHBIX COOBITHI?

3. B xop3une 5 6enbix, 3 4epHBIX U 7 MOJOCATHIX IMApOB. YeMy paBHA BEPOSTHOCTH JOCTATh HAYTal
OJIHOLIBETHBIN 1m1ap?

UTto Ha3bIBAETCS YCIOBHOM BEPOSITHOCTHIO?

Kak hopmynupyercst TeopeMa yMHOKEHHSI BEPOSTHOCTEH?

o~

IIpakTnueckoe 3ansTue Ne 37

MaremMaTnyeckasi CTAaTHCTHKA
Lesn: mpuoOpecTH HaBBIK HAXOXKACHUS MAaTEMAaTHIECKOTO OXKHIAHHS, JUCIIEPCUU H CPETHETO
KBaJIPaTUYHOTO OTKJIOHEHUS AUCKPETHOM CIydaifHOM BETMYMHBI 3aKOHOM pPaCIIpE/ICIICHUSI.
3aganue:
1. 3anan 3akoH pacrpenenaeHus TMCKPeTHOM citydaiiHoi BennunHbl X. Haiftu: a) BeposTHOCTB ps;0)
MaTemaruieckoe oxxuganne M (X); B) mucniepcuro D(X)

x [-10]-7| 1] 2]|+s

P 1025]02(0,15| 01| Ps

KoHTpoJibHBIE BONPOCHI AJI1 321U THI:
1. Kakas BenmuunHa Ha3bIBACTCA CIIydalHON?
2. Kaxkas ciyJaitHas BeTMIMHA HAa3bIBACTCS TUCKPETHOM?
3. Uro Ha3pIBaeTCS 3aKOHOM paCHpeeTICHHS CITyJaifHOW BETHINHBI?

IMpakTuyeckoe 3ansitue Ne 38
KomOuHaTopuka u Teopusi BeposiTHOCTEM

Heab: HayuuThcs pemiaTh MNOpoCTeHIIne KOMOWHATOpPHBIE 3aJaud, MPHOOPECTH HAaBBIK PEHICHUS
MPUKIAJHBIX 337ad Ha HAXO0XJCHHWE BEPOSTHOCTU COOBITHSA, HA ONIpEICIICHHE BEPOSTHOCTU C
MCII0JIb30BAHUEM TEOPEMBI CII0KEHHSI BEPOSITHOCTEH.
3ananmue:
3amaua 1.CKOJbKMMHU cIOCO0aMU MOKHO BBIOPATh IBYX JICKYPHBIX, €CIIM B rpyIie 23 yqamuxcs?
3anaya 2. CKOJBKO CYIIECTBYET BApUAHTOB PACIOI0KEHUS 6 BarOHOB MPU COCTABICHUH MACCAXKUPCKOTO
noe3na?
3amaua 3. B kiacce 12 yganuxcsi. CKOJIBKO CYIIECTBYET BapUaHTOB (pOpMUPOBAHUS KOMaH b U3 4
YeJI0OBEK ISl y4acTHsl B MaTeMaTHYeCKOi oaumnuaze?
3anaua 4. B copeBHOBaHMsIX y4acTBOBasIO 4 koMaH ibl. CKOJILKO BApHAHTOB PaclpeeICHIs] MECT MEXTY
HUMH BO3MOXKHO?
3amaua 5. CkonbKUMH crioco0amMu U3 cocTaBa noesza B 10 BAaroHOB MOKHO BBIOpATh BaroH-pECTOPaH U
BaroH TeX. CIIyXObI?
3amaua 6. B ypHe comepxkutcs 8 0enbix U 6 kpacHbIX mapoB. CiydailHpIM 00pa30M BBIHUMAIOT 4 11apOB.
KakoBa BeposSITHOCTB TOTO, UTO CPEN HUX UMEETCA: a) pOBHO 3 OeJbIX MapoB; 0) MEHbIIe, yeM 3 OenbixX
1apoB; B) XOTsI ObI OAMH OelNbIii map.

KoHTpoJibHBIC BONPOCHI ISl 3aIIMTHI:
1. Tlepeuncnute OCHOBHBIE 337a4l KOMOMHATOPUKH.
2. B pa3memenusax unu couetanusx HE Baxxen nopsmok?
3. Ha kaxoii Borpoc oTBeuaeT komOuHaTopuka?
4.YT0 Ha3bIBAETCS COUETAaHUSAMU?
5.3anummure hopMyny ISl BBIYUCICHUS COUCTAHUM.
6.Kakue coObITHS HA3BIBAIOTCS HECOBMECTHBIMH, IPOTHUBOTIOJIOKHBIMU, HE3aBUCUMbBIMU, 3aBUCUMBIMU ?
7.Yto Ha3bIBaeTCs YCIOBHON BEPOSTHOCTHIO?
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8.ChopMynupyiiTe TeOPEMBI CIIOKECHUS U YMHOKCHHUS BEPOSITHOCTCH.
9.Kaxkue coObITHSI Ha3bIBAIOTCS JIOCTOBEpHBbIMU? [IprBeIMTE IPUMEPBI.
10.Kakue coObITHS HAa3bIBAIOTCS HEBO3MOXKHBIMU? [IpUBeaNTE IPUMEPBI.
11.Yro Ha3pIBaeTCs BEPOSTHOCTBIO COOBITHS?

IIpakTnueckoe 3ansitue Ne 39
Pemienue ypaBHeHui
IleJsib: MOBTOPUTH pelIeHHE MOKA3aTEIbHBIX, JIOTAPU(PMUIECKUX YPAaBHEHHH.
3ananmue:
1

62x+l _ -

1. Peunre ypaBHeHuUeE: 36

%)x—6=0.

o1
e

1 2x
2. Pemmre ypaBHEHHE:! o)

. 1
log,x=2log,5——log,8+log, 0,2
3. Haiigute x, ecau 3

KOHTpOJIbeIe BOIIPOCKHI IJISl 3alMThI:
VYpaBHEHHUE Mpe/ICTaBIsAET COOOH PaBEHCTBO. ..

UYTo Ha3BIBAETCS KOPHEM YpaBHEHUS?
[lepeuncnure o01IME METOBI PELLICHUS] YPAaBHEHUH.

o

B geM cocTouT cyTh MeTOa 3aMEHBI IEPEMEHHON ITPU PEIICHUN YPaBHEHUI?

IIpakTnyeckoe 3ansitue Ne 40
Pemenne HepaBeHCTB
Heab: mOBTOPUTH pelLICHHE TOKA3aTEIbHBIX, JOTapU(PMHUUECKUX, UPPALIHOHATbHBIX HEPABEHCTB.
3ananmue:

1. Pemmte nepasenctso 109, (5X—9) <log,(3x+1)

7

3x=7 7x-3
2. Pemmre HEPaBCHCTBO: (;) < (g)

3. Pemmnte nHepasencto: V24 —10x > 3—-4x

KOHTpOJIbeIe BOIIPOCKHI AJH 3aIIMTHI:
Ecmu HEPABEHCTBA 3aIIMCBIBAIOTCS C IIOMOIIBIO 3HAKOB < WJIH =, TO UX HA3bIBAIOT ... HEPABECHCTBAMHU.
2. Ecmm 06e yactu HCPABCHCTBA YMHOKUTDH HJIK PA3JACIUTb HAa OAHO U TO K€ IMOJOXKHUTCIIbHOC YUCJIO, TO
... HCPABCHCTBA HC U3MCHUTCH.
3. Hepe‘II/ICHI/ITe O6I_I_II/Ie MCTO/JbI pCHICHUA HCPABCHCTB.

=

IIpakTnyeckoe 3ansaTue Ne 41
IHapamerpbl
Leab: M3y4YnTh OCHOBHBIE CIIOCOOBI PelliecHNs] YPABHEHUI M HEPABEHCTB € MapaMeTPaMH.
3ananmne:

. —— _
1. Haligure 3Ha4YeHWe TapameTpa p, TPU KOTOPOM YpaBHEHHE 327 — 2pr — p+ 6 = Opyeer 2
Pa3IMYHBIX KOPHSL.
2. Pemmure HepaBeHcTBO (a+3)x < 4a-1.

KoHTposabHbIe BONPOCHI /15 3aIMThI:
1. Yro takoe mapametp?

2. Hepqu/ICJ]I/ITe OCHOBHBIC MCTObI PCHICHUSA 3aJlaHuM C rnapameTpamu.
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3. CocTaBbTe aTOPUTM PEUICHUS 33124 C TapaMeTpaMH.

Kountpoanpyemsbie komnerenunu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Kputepuu onenku:

«5» — ot 86% 10 100% mpaBUIBHBIX OTBETOB.

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

«3» — o1 61% 10 75% mpaBUIBHBIX OTBETOB.

«2» — meHee 61% TpaBUIBHBIX OTBETOB.
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RO ~NoOA~wWNE

0.
. UTo Takoe TOpHU30HTAIbHBIC U BEPTUKAIBHBIC ACUMIITOTHI?
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.

Hepe'leHL BOIIPOCOB 1JIS1 MOATOTOBKH K 3K3aMCHY .

Uro Takoe npocroe 4ucio?

Kakoe 4ncio Ha3pIBaeTcsi COCTaBHbIM?

Paznoxwure Ha mpocTsie MHOkUTEN o 720.

Cdopmynupyiite TeOpeMy O JIETICHHUH C OCTATKOM.

Uto Takoe B3aMMHO IPOCTHIE Ymcia?

Kakue 3HaeTe cBOWICTBA OTHOLICHUS IGIIMMOCTH Ha MHOYKECTBE HATYPATTHHBIX YHCEN?
JlaliTe onpeneneHne YuciIOBOM OKPYKHOCTH.

Yro takoe Sint, cost, tg t, ctg t?

[lepeuncnnure OCHOBHBIE CBOMCTBA (DYHKIIMK y=COSX.

[Tepeuncnute 0OCHOBHBIE CBOCTBA (PYHKIIUHU y=SINX.

B uem cocTout reoMeTpuuecKuil CMbICT MPOU3BOAHOMN?

UTo Ha3bIBAIOT MPEEIOM YHCIOBOM MOCIEI0BATENLHOCTH?

B uem cocrout pusnueckuii cMbICT IPOU3BOAHOMN?

CdopmynupyiiTe onpeeneHne mporu3BOHOM.

[lepeuncnure ocHOBHBIE NpaBuia TupdHepeHIMPOBaAHUS.

[lepeuncnure OCHOBHBIE AKCHOMBI CTEPEOMETPUU U UX CIIEJICTBUS.

Kakue npsiMble B MpoCTpaHCTBE HA3BIBAIOTCS MapajlieIbHBIMU?

Jaiite onpeneneHne napaJyieIbHOCTH MPSIMOM U TNIOCKOCTH B IPOCTPAHCTBE.
Kakue npsiMble B MpOCTpaHCTBE HA3bIBAIOTCS CKPEIIMBAIOIIUMHUCS?

Uto Takoe yrosi Mexay CKpeluBaloIUMUCS TPSIMbIMU ?

JlaiiTe onpenenenye NepreHIuKyIspHOCTH MPSIMON U IIIOCKOCTH B IPOCTPAHCTBE.

Uto Takoe nmepneHauKysp?

Uto Takoe mpoeKus NpsMo Ha TIIOCKOCTh?

Kaxkue minockocTy B IpOCTPaHCTBE HA3BIBAKOTCS MEPIEHANKYIAPHBIMU?
Uto Takoe NByrpaHHbIN yrou?

Uto Takoe pagukan?

[Tepeuncnure cBOMCTBA KOPHA N-OM CTEIECHH.

Kak BpIYMCINUTD 3HAYEHHUE CTEIIEHU C JIOOBIM L[EI0UYHCICHHBIM MTOKa3aTeneM?
Kak npeobpa3oBbIBaTh BhIpKEHUS, COJEPIKAIINE PATUKAIIbI?
[IpuBeauTe mpuMepsl CTENIEHHBIX (PYHKIIUMA.

JlaiiTe onpenenenue noka3areabHON (QYHKITUH.

[lepeunciure cBOMCTBA MOKAa3aTEILHON (DYHKITUU.

[IpuBeauTe mpuMepsl MOKa3aTeIbHBIX PYHKINN

Kakue ypaBHeHMS Ha3bIBAKOTCS MTOKA3aTEIbHBIMU?

Kakue HepaBeHCTBa Ha3bIBAIOTCS NOKA3aTEIbHBIMU?

JlaiiTe onpenenenue orapudma.

[lepeuncnure cBoiicTBa orapupmMUIecKoi HyHKIIHH.

[Tepeunciure cBoiicTBa Jloraprudma.

Kakwue cyiiecTByIOT METOIbI pelieHus JorapuGMUIecKuX ypaBHEHUN?
Kak nepeiiTi K HOBOMY OCHOBaHHIO Jiorapugma?

Uto o3Hauaet noctosiHHas C B ONpeAeieHUH HEONPEIEIEHHOTO UHTEerpana’?
[Touemy nHTErpasl Ha3bIBAETCS HEONPEAEICHHBIM?

Kakas ¢pyHkuust Ha3piBaeTcs NepBoOOpa3HOM A 3a1aHHON GyHKIIMU?
UTO Ha3bIBaETCS HEONPEAEICHHBIM UHTETPATIOM?

B ueM cocToUT reoMeTprUUECKUI CMBICI HEONPEIEIEHHOTO UHTEerpana’?
Kaxue Bup1 ABM>XKEHUIN B TPOCTPAHCTBE BbI 3HAaeTe?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCS KOJIJTUHEAPHBIMHU?
JlaiiTe onpenenenrie BEKTOpa B IPOCTPAHCTBE.

Uemy paBHO CKaJIIpHOE IPOU3BEIACHUE BEKTOPOB?

Kaxkue nBa BekTOpa B MPOCTPAHCTBE HA3bIBAIOTCSI KOMIUIAHAPHBIMU?
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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.

[Ipu3ma umeet N rpaneil. Kakoilt MHOrOYroJbHUK JIEKUT B €€ OCHOBAHUU?

Kak m3menutcs o0beM chepsl, eciiv ee paanyc yBEIUIHTh B 5 paz?

MoryT 51 Bce IpaH# TPEYTrOJIbHOW MUPAMU/IbI OBITh MPSMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

Yo mpeacTaBiA0OT cCOO0H CeUSHHSI HUIMHAPA MIIOCKOCTAMU?

MoryT 11 1Be cdepbl ¢ OOIMMM IEHTPOM U C HEPABHBIMH PAJMYyCaMU MMETh OOIIYI0 KacaTeIbHYIO
IJIOCKOCTB?

Touku A u B npunamiexar mapy. [IpuHamiexur au mapy irodast Touka otpeska AB?

PaBHBI 11 pyT APYTY YTIIBI MEXTy 00pa3yOIMMMH KOHYCa U IUIOCKOCTHIO OCHOBaHUS?

WN3menurcs au o0beM LWIMHJIpPA, €CIM JUAMETP €ro OCHOBAaHMS YBEJIWYHUTb B 2 pa3a, a BBICOTY
YMEHBIINUTH B 4 paza?

byner nu nupamuga npaBWIbHOM, e€ciu €€  OOKOBBIMU TIpaHSIMU  SIBJSIIOTCS  IIPaBUJIbHBIE
TPEYroJbHUKN?

OTtHoieHnne 00beMOB ABYX 1apoB paBHO §. Kak 0THOCSTCS MIOLaAu X MOBEPXHOCTEN?

Yro mpecTaBiser coboit uucio i?

Kaxoe 4nciio Ha3bIBatOT KOMIUIEKCHBIM?

Kak HaiiTy MOAysIb KOMITJIEKCHOTO yucna?

Kakue koMIiekcHbIe YiCIia Ha3bIBAIOTCS CONPSIKEHHBIMU?

Kakue cymiecTByroT GOpMbI KOMIJIEKCHBIX YUCEN?

[lepeuncnure OCHOBHBIE 33/1a4M KOMOWHATOPUKH.

Uto HazwpiBaeTcs n- GpaxkTopuasom?

Uto Ha3bpIBaeTCs epecTaHOBKaMu?

UYTo Ha3bIBaeTCS NEPEMEIICHUSAMU ?

Uto Ha3bIBaeTCAd COYECTAHUSIMU?

Kak ¢popmynupyercst Teopema ciaoKeHust BEpOsSTHOCTEN?

Uemy paBHa cymMMa BEpOSTHOCTEH TIPOTUBOIIOJIONKHBIX COOBITHI?

B xop3une 5 Genpbix, 3 "yepHBIX UM 7 TMOJOCATHIX ITapoB. YemMy paBHa BEpPOSTHOCTH JOCTaTh Hayraj
OJHOIBETHBIN 1m1ap?

Uto Ha3bIBaeTCA YCIOBHOU BEPOSITHOCTHIO?

Kax dhopmynupyercs Teopema yMHOKEHUS BEPOSTHOCTEH ?

[Tepeunciure 00IIME METOIBI PEIICHUST YPAaBHEHUM.

[lepeuncnure ob1IMIE METOABI PELICHUS HEPABEHCTB.

B 1yem cocTouT cyTh METO/1a 3aMEHbI IEPEMEHHOM MPU PEIICHUU YPaBHEHUM?

[lepeuncnure MeTO/IbI pEIICHUS CUCTEMbI YPaBHEHUH.

CocTaBpTe aITOPUTM pEIICHUS 3a]a4 C TapaMeTpaMH.

Cdhopmynupyiite aaroput™ JaejieHrus MHOTOUICHOB 0e3 ocTaTka.

Cdhopmynupyiite anroput™ JesieHUuss MHOTOYWIEHOB C OCTaTKOM.

Kaxk 3Byuut Teopema bezy?

Kak Beirmsaut ¢hopMyina COKpaieHHOr0 YMHOXKEHHUS ISl BBICIITUX CTETIeHEeH?

Kakwue cyiiecTByIOT METO/IbI pellIeHUs YPaBHEHUH BBICIIUX CTEICHEH?
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3aaHus 1S OLEHKH OCBOEHHs mpeaMeTa 3a 1 cemMecTp

TuUNOBOIi BADHAHT ISl 324€TAa C OLEHKOI
Pelmienue 3ajaHmii  JOJKHO OBITh  IIPUBEJEHO IOJHOCTBIO, CONPOBOXKAATHCS — Pa3BEPHYTHIMH
MOSCHEHHSAMH: HEOOXOJMMO HNPUBECTH B OOIIEM BHUIE BCE HCIOJb3YeEMbIE (OPMYIbI; OOBACHHTH M
MOTHBHMPOBAaTh BCE JEHCTBHSA MO XOJAy pEIIEHHs, CHENaTh HEOOXOAMMBIE depTexH. llocie pemieHus
KaXI0TO 3aJaHusl JIOJKEH OBITh 3aIIMCaH OTBET.
BpeMmst BbINOJIHEHUs 3aJanuii — 90 MHHYT
1.(1 6amn) Haiitu muny Bekropa: a{3; 0;4 }.
2.(1 6asn) Berumcrure y, ecm y = 2x° + 17x+3.

3.(1 6ana) Haiigure auaroHais MpsSMOYTOJIEHOTO TapalieNienuIe 1a, €CIH €ro H3MepeHust paBHbI 4; 1; 4.

4.(2 6anna) Haitnure Haubonbiee 1 HauMeHbIIIee 3HAYEHHS GyHKIMH Y=X° -7X2 +11X-21 Ha oTpeske
[-1;0].

5.(3 6aaua) Berancnure % ,ecnuz; =3+ 2ivz, = —2 + 3i.
2 1
ITaI0HbI OTBETOB
1 2 3 4 5

5 10x*+17 V33 -40;-21 0,25+3,75i

Kpurepun oueHku:

«5» — 0T 86% 1m0 100% mpaBHIIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 0T 61% 1m0 75% mpaBUIBLHBIX OTBETOB.
«2» — meHee 61% MpaBUIbHBIX OTBETOB.
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3aI[aHI/lﬂ AJIsi OHCHKHU OCBOCHHUA JUCIHUIIJIMHBI 3a 2 CCMECTP

KY -54
OTXT — ctpykrypHoe nonpaznenenue OpUIIC — ¢unumana Hpusl 'YIIC

YTBEPXJIAIO
PykoBomuTens CTpyKTypHOTO
noapasneneHust CI1O (OTXKT)

SK3AMEHAILIMOHHBIN BUJIET Nel
OV ]1.07 MaremaTuka

PaccMoTpeHo npenMeTHO# (IIMKIOBOM)
KoMHCcUen
« »

2025 r.

I'pynma Cemectp |

IIpencenatens MK

2025 1.
OnennBaembie komnerennun: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.1, IIK 1.3,
I1K 3.2, JIP 2, JIP 4, JIP 23, JIP 30
HNuHcTpyKuus 115 00y4yaoummxcest

DK3aMeHaIMOHHas paboTa BKIOYAaeTld 3amaHus 1o anredpe W HavajaM aHaju3a U T€OMETpUU.
Yacte 1 comepxkut 12 3amanmii (1-12) mo 1 Gamny, wacte 2 — 3 3amanus (13-15) mo tpu Gamna. [pu
BBITIOJTHEHUH 3a7]aHui yacT 1 HeoOX0AMMO MPEACTaBUTh KpaTKOe pemieHue. Pemenne 3axanuii yact 2
JOJDKHO OBITH TIPUBEICHO TOJHOCTBIO, COMPOBOXKIATHCS PAa3BEPHYTHIMU MOSICHEHUSMH: HEO00XOANMO
MIPUBECTH B OOIIEM BHJIE BCE UCTOIB3yeMble (HOPMYIBI; OOBSICHUTh W MOTHBHPOBATH BCE JCHCTBHS TIO
XOAy pelIeHus, cIeNaTh HeoOXomumble depTexu. [locie pemeHMs KaXAOTO 3aaHusl JOJDKEH OBITH
3amucaH OTBET. 3aJaHusl SBIISIOTCS CTAaHAAPTHBIMU JIA Kypca MaTEMaTHUKH CpeaHero (MOoJIHOTro) OOIIero
oOpazoBaHUsI.

Kpurtepuu oueHku

« »

OTtmeTKa (OIeHKa) KonndecTBo mpaBUIBLHBIX KosmaecTBo nMpaBUIIBbHBIX OTBETOB B
OTBETOB B % Oautax
«5» (OTIAUYHO) 86-100 19-21
«4» (xopo1o) 76-85 16-18
«3» (YIOBJIETBOPHUTEIHHO) 61-75 13-15
«2» (HEYOBJIETBOPUTEIHHO) 0-60 0-12

Bpemsi BbInoJiHeHus 3a1aHuii — 120 MUHYT
Yacrs 1. [IpeacraBbTe KpaTkoe pemeHue

1.(1 6aqur) Haitnure aGCOMIOTHYIO MOTPEIIHOCTh OKPYTJICHHsI uncia 2,4 10 OirbKalIero meaoro 4ucia.

2.(1 6ayur) Ykaxxute MHTEpBaJ yObIBaHUs (PYHKLUHU, TpapuK KOTOPOH : 7
n300pakeH Ha PUCYHKE. NN

3.(1 6amn)Pemure npocreifiiee TpUroHOMeTpHUECcKoe ypaBHeHue: Cost =—1.
4.(1 6anm)Beruucnute y, ecnu y = 2x° + 17.

5.(1 6an)Haitaute cipaBesinBoe paBEHCTBO:
1) arctgy3 = %;
2) arcetgy'3 = =

|G

ERYE

3) arccos

4) arcsin

|G
N

6.(1 6as1) Haitnure 3HaueHNE BBIPAXKEHUS: 2sin 60" +C0s90° —1g45’
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- ¥y =16 —x? _

7.(1 6ana) Haiigure oGnacts onpeaeneHus GyHKIN

—0,4x+5

8.(1 6asur) TIpy KakuX 3HAYEHMAX apPryMEHTa 3HAYeHHE (QYHKLIHU Y — paBHoO 13 ?
9.(1 6am1) Haitre (), e f(x)=x"-sin x.
10.(16a:11) Jano:sin a = —%, e m<a< 37” . Haiimure 192 9
x2
y= —
11. (1 6an1) Haiinure 3HaueHHE TPOU3BOTHON (DYHKIIUU x=1 g rouke Yo = 3.

12. (1 6amu) [pexacrassre MEHOrOWIeH B crangaptaoM Buae(x — 2)(x + 2)(x — 5).

Yacrts 2. [IpeacraBbTe pa3BepHyTOE penieHue

13.(2 6amma) Haitmure CKOPOCTh U YCKOpPEHHE TOYKH B MOMEHT Bpemenu t=10C., eciu OoHa JBIKETCS
npaMoiHeiiHo 110 3akony s(t) = 3t3 — t + 4 (koopaunata s(t) usMepsiercs B MeTpax).

14.(3 6aana)K rtpaduxy GyHkuumm y = 3 4 7x + 4x° npoBeeHa  KacaTenbHas  C  YIJIOBBIM
koappurmenTom -9. Haliure KoopIMHATH TOYKH KaCaHUSI.

15.(3 6an1a) Yepes Touky O, He JeXalIyr0 MEXIy MapauieIbHBIMU IUIOCKOCTSIMHU O M 3, TPOBEICHBI
npsimbie lu m. Tlpsmas | mepecekaer mmockoctr o 1 B B Toukax Al u A2 COOTBETCTBEHHO, IpsiMasi M — B
toukax Bl u B2. Haitagute nmuny otpeska A1B1, ecnmu A2B2 =15 cm, OB1:0OB2 =3 : 5.
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9TaI0HBI OTBETOB

1| 2 3 4 [ s 6 7 1 8 | 9 10 11

04 | @3 |7 “:e;““; 10X | 2 | v3_1|[44]] 02 | vz | 075 0,75
12 14 15

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

KpuTepuu OLICHKH

OTtmeTka (o1eHKa)

KonmuecTBo npaBuiibHBIX

KommuectBo IMPpaBUJIbHBIX OTBCTOB B

OTBETOB B % Oautax

«5» (OTJIMYHO) 86-100 19-21

«4» (Xoporo) 76-85 16-18

«3» (YIOBJIETBOPHUTEIHHO) 61-75 13-15
«2» (HEYIOBJICTBOPUTEIHHO ) 0-60 0-12
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Sanafmﬂ AJIsi OHCHKHU OCBOCHHUA JUCIHUIIJIMHBI 3a 2 CCMECTP

Ky -54

OTXT — crpykrypHoe noapaznenenue OpUIIC — ¢unumana Hpusl'YIIC

PaccMoTpeHo npenMeTHO# (IIMKII0BO)
KoMHCcUen
« »

2024 r.

IIpencenatens MK

SK3AMEHAIIMOHHBIN BAJIET Nel
OV 1.07 MartemaTuka

I'pynma Cemectp_II

YTBEPXJIAIO
PykoBomuTens CTpyKTYpHOrO
noapazneneHust CI1O (OTXKT)

«_ » 2024 r.

OnennBaembie komnerennun: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1.1, IIK 1.3,

11K 3.2, JIP 2, JIP 4, JIP 23, JIP 30
NucTpykums 11 o0ydaommxcs

DK3aMeHalMoOHHas paboTa BKIOYaeTld 3agaHus 1o anredpe ¥ HavajaM aHaju3a U T€OMETpUU.
Yacte 1 comepxut 12 3amanmii (1-12) no 1 Gamny, wacte 2 — 3 3amanus (13-15) nmo tpu Gamma. [pu
BBITIOJTHEHUH 3a7]aHui yacT 1 HeoOX0AMMO MPEACTaBUTh KpaTKOe pemieHue. Pemenne 3axanuii yact 2
JOJDKHO OBITH TIPUBEICHO TOJHOCTBIO, CONPOBOXKIATHCS PAa3BEPHYTHIMU IMOSICHEHUSAMH: HE00XOANMO
MIPUBECTH B OOIIEM BHJIIE BCE MCHOJIb3yeMble (POPMYIBI; OOBSICHUTH 1 MOTHBUPOBATH BCE NIEHCTBHUS TI0
XOAy pelIeHus, clenaTh HeoOXomumble depTexu. [locie pemeHMs KaXAOTOo 3aaHusl JOJDKEH OBITH
3amucaH OTBET. 3aJaHusl SBIISIOTCS CTAaHAAPTHBIMU JJIA Kypca MaTEMaTHUKH CpeaHero (MOJIHOTo) OOIIero

o0OpazoBaHUsI.
Kpurtepuu oueHku

OTtmeTKa (OIeHKa) KonudecTBo mpaBUIBHBIX KosmaecTBo nMpaBUIILHBIX OTBETOB B
OTBETOB B % Oautax
«5» (OTJIMYHO) 86-100 19-21
«4» (xopoI1110) 76-85 16-18
«3» (YIOBJIETBOPHUTEIHHO) 61-75 13-15
«2» (HEYTOBJIETBOPUTEIIHLHO) 0-60 12

Bpemsi BbInoJiHeHus 3a4aHuii — 120 MUHYT

Yacrs 1. [IpeacraBbTe KpaTkoe pemieHue

1.(1 6ana) Yopocrure Beipaxenne: 7-8 702,

2.(1 6amn) Pemure nokasarensHoe ypaBHeHue: 3% = 3571,

3. (1 6a/w1) Beruuciure: 10922 + l0g216.

4.(1 6amn) Pemure sorapudmudeckoe ypasuenue: l0gs(x+2)=2.

5. (1 6asn) Haiinute MHOXKECTBO BCeX MEPBOOOPA3HBIX (DYHKIUI Y = COS X.

n . 3
6.(1 6a/u1) BerunciuTe onpeaeaéHHbIi uaTerpan [ 0 x%dx.

7.(1 6aaa) CKOoJIBKUMU CIIOCOOAMHU MOTYT IIECTh YEJIOBEK CTOSITh B OUepe/lb K TeaTpasibHOM Kacce?

8. (1 6asur) Haiitu unny BekTopa: af5; 0; 4 }.

9. (1 6amn) O6bem Kyba pasen 64 cm®. Haiiute pedpo Kyoba.

10. (1 6amm1) Pemnte HepasenctBo: 8% > 0,125,
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11. (1 6aan) Pemure ypaBHenue 4 - (1—16)X + 15 G)X -4 =0.

12. (1 6ana) z; = 2 + 4iu z, = —4 + i Haiiaure z; + 2,
Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue
13.(3 6a1a) Beraucnure miuomans GpUryphl, OrpaHHYEHHON THHUAMI: Yy = X2, y =0, X =2, x =3

14.(3 6annna) OcHOBaHWE MUPAMU/IBI PABHOOCIPEHHBIN TPEYroJbHUK co ctopoHaMu 40cM, 25¢cM, u 25¢Mm.
E€ BpicOTa IpOXOUT uepe3 BEPILINHY yriia, IPOTUBOJIEKALIEro Oobllel cTopoHe U paBHa 8cM. Haiinure
OOKOBYIO TOBEPXHOCTH MTHPAMHU/IBL.

2,—277

(Z2+21)3

15. (3 6aaua) Beraucnure ecnmnz; =3+ 2iuz, =—-2+ 3i.
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9TajI0HBI OTBETOB

1 2 3 4 5 6 7 8 9 10 11
49 1 |5 7 sin x+ C 9 720 | V41 | 4 | (—1;0) 1
12 13 14 15
~2+3i 6l 540 cm? 7i—8
° —4i—2

Kputepuu onenkn

OtmeTka (o1eHKa)

KosmuecTBo npaBuiibHBIX

KommuectBo IMPpaBUJIbHBIX OTBCTOB B

OTBETOB B % Oautax

«5» (OTJIMYHO) 86-100 29-33

«4» (Xoporo) 76-85 25-28

«3» (YIOBJIETBOPHUTEIHHO) 61-75 20-24
«2» (HEYIOBJICTBOPUTEIHHO) 0-60 0-19
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