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1 ITACIIOPT ®OHJIA OHEHOYHBIX CPEJICTB

®oH ONeHOYHBIX cpeAcTB yueOHod muctumimabl OY/Im.07I1 Martematuka MOXeET OBITh
WCIOJIb30BaH MPHU PA3IMYHBIX 00pa30BATENIbHBIX TEXHOJIOTUSAX, B TOM YHCIE€ M KaK JUCTaHI[MOHHBIC
KOHTPOJILHBIE CPEJICTBA MPH JCKTPOHHOM / TUCTAHIIMOHHOM O0yUEHUH.

B pesynprare ocBoeHust ydeOnHor mucturmiimHabl OY /(.07 Marematuka oO0ydYaromuiAcs TODKEH
obmanate upenycmorpeHHbiMH DI'OC mo cmenmansHOocTH 11.02.06 TexHuveckas SKCIUTyaTanus
TPAHCIIOPTHOTO PaJMO3JIEKTPOHHOTO 000pYyAOBaHUS (110 BUJAM TPAHCIIOPTA) CJEAYIOIIMMH 3HAHUSMU,
YMEHHSIMH, KOTOpbIe (hopMHUPYIOT 00mIMe U mpoheCCUOHATBHBIC KOMIIETEHIIUH, a TaKXKe JIMYHOCTHBIMHU
pe3yibTaTaMu, OCBaMBa€MbIMU B paMKax MPOrpaMMbl BOCIIUTAHUS:

4K CJI0Bble U O0yKBEHHbIE BbIPAKEHU S

Y1.Beimonsate  apupMeTuueckue JIeWCTBUS, codeTas YCTHbIE M IHUChMEHHBIE IPHUEMBI,
MIPUMEHEHUE BBIUYMCIUTEIBHBIX YCTPOHUCTB; HAXOAUTh 3HAUCHUSI KOPHS HATYpaJIbHOW CTETIEHH, CTEIICHU C
paloHaJIbHBIM TOKa3aTelieM, Jorapudma, UCHOIb3YS TMPU HEOOXOAUMOCTH BBIYMCIUTEIbHBIC
YCTPOMCTBA; M0JIb30BAThCS OLICHKON U IIPUKUIKON IIPU MPAKTUYECKUX pacyeTax.

Y2.IlpuMeHATh MOHATUSA, CBA3aHHBIE C JCJIMMOCTBIO LENbIX 4YHCEJ, MpPU PELICHUU
MaTeMaTUYeCKHUX 3a/1ad.

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

Y4.BbllonHATh  ACUCTBUA C KOMIUIEKCHBIMM  YHMCJIAMM, [OJb30BaThCsl T'€OMETPUUYECKON
WHTEpIpETAIlMel KOMIUIEKCHBIX YHCEN, B TMPOCTEHIINX CIy4dasx HaXOAUTh KOMIUIEKCHBIE KOpPHHU
ypaBHEHUH C IeUCTBUTEIBHBIMU KOI(PPHUIIEHTAMHU.

YS.IIpoBoauth npeoOpa3oBaHUsl YUCIOBBIX U OYKBEHHBIX BBIPAKCHHUH, BKIIOUYAIOIIUX CTENICHHU,
paauKaibl, Jorapu@mbl ¥ TPUTOHOMETPUYECKHE (PYHKIIUU.

HCMOJb30BATh NPHOOpeTeHHble 3HAHUS W YMeHHMSl B NPAKTUYECKON IeSTeJIbHOCTH M
IOBCEIHEBHOM KU3HM 1JIA:

MPAKTUYECKUX PacyeToB Mo Gopmyiam, BKiItoudas GOpMyIbl, COAEpKaIINe CTENeHH, paauKaibl,
norapu@Mbl 1 TPUTOHOMETpUUYECKUE (DYHKIIUHU, UCTIONB3YsI IIPU HEOOXOIMMOCTH CITPABOYHBIC MaTEPHAIIBI
Y MIPOCTEUIINE BBIYMCIUTEIIbHBIE YCTPOUCTBA;

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

(pyHkunu u rpapuxku

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

¥Y7.Ctpouts rpaduky U3y4eHHBIX (QYHKIUHN, BBITOJHATH IPeoOpa3oBaHus rpauKoB.

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

¥Y9.Pemate ypaBHEHUs, CUCTEMbl ypaBHEHUIN, HEPABEHCTBA, UCIIOJIb3ys CBOMCTBA (PYHKIMN U UX
rpaduyecKue npeacTaBIeHusl.

HCIO0JIL30BATh NPHOOpPEeTEeHHbIe 3HAHUS W YMEHHSl B IPAKTHYECKOH /IeSiTeJIbHOCTH H
NOBCEIHEBHOM KU3HH 1JIs1:

ONMCAaHUS U MCCIEN0BaHUS C MOMOIIBIO (QYHKIMI peaJbHBbIX 3aBUCHUMOCTEH, MPECTaBIEHUs UX
rpaduuecKu; HHTEpIpeTauu rpaduKoB pealbHbIX MPOLIECCOB;

MPUOOpPETEHUsI MPAKTUYECKOTO OMBITA JAEATEIbHOCTH, MpEeAIIeCTBYIOMEN IpodhecCHOHAaTbHON, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

HAYaJ1a MaTeMATHYeCKOr0 AHAJIH3A

¥Y10.Haxoauts cyMMy O€CKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKOM MPOTrPeCCUH.

Y11.Beruucnsath Npou3BOJIHBIE U MEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIMI, MpUMEHss MpaBuUiIa
BBIUHCIICHUS IPOU3BOAHBIX U TIEPBOOOPAa3HBIX, UCIIONb3Ysl CIIPABOYHBIE MATEPUATIBI.

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

Y13.PemaTs 3a1aun ¢ MPUMEHEHUEM YpaBHEHHS KacaTeIbHOU K Tpa@uKy GyHKIIHH.



Y14.Pemath 3a7a4dl Ha HAaXOXJAEHUE HAMOOJBIIEr0 M HAMMEHBIIETO 3HAYCHHS (QYHKIUH Ha
OTpE3KE.

Y15.BoruncisaTe 110maib KpUBOJIMHENHON Tpareuuu;

HCIO0JIBL30BATh NPHOOPETEHHbIC 3HAHUS M YMEHHS B IPAKTHYECKOH [esiTeIbHOCTH H
NOBCEeHEBHOM KU3HHU 1JIS:

pelLIeHHs] TEOMETPUUECKUX, (PU3MUECKUX, SKOHOMUYECKUX M IPYTruX HPUKIAJHBIX 33[1a4, B TOM
qucie 3a/7a4 Ha HauOOoJIbIIME W HAMMEHBLIME 3HAYCHUs C NMPUMEHEHHEM amrmapara MaTeMaTH4ecKOTO
aHaln3a;

NpUOOPETEHUs] MPAKTHYECKOT'O OIBITA JEATENILHOCTH, MPEIIIECTBYIONICH NpodecCnOHaIbHOH, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YU€OHBIN MpeIMeT.

YPABHEHHS M HEPABEHCTBA

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

Y17.]loka3bIBaTh HECIOKHBIE HEPABEHCTBRA.

Y18.Pemath TEKCTOBBIE 3a/aud C TOMOIIBIO COCTAaBICHUS YpPaBHEHWH W HEPaBEHCTB,
UHTEPIIPETUPYSI PE3YJIBTAT C YIETOM OIPAHUYCHUM YCIIOBUS 3aJa4H.

¥Y19.1300paxaTh Ha KOOPAMHATHON TUIOCKOCTH MHOKECTBA PEUICHUN YPAaBHEHHUI U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

¥Y20.HaxomuTh NpHOIMKEHHBIE PEIISHUS YPaBHEHUH M WX CHUCTEM, HCIOJIB3YS TpaduuecKuii
METOI.

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

HCIO0JIL30BATh NPHOOpPEeTEeHHbIe 3HAHUS M YMEHHSl B IPAKTHYECKOH /eSiTeJIbHOCTH H
IOBCEIHEBHOM KU3HM JIA:

MIOCTPOEHHUSI U UCCIIEJOBAHUS POCTEUIINX MAaTEMaTUUECKUX MOJEIIEH;

IPUOOPETEHUsT MPAKTHUYECKOI'O OIbITA JIEATENbHOCTH, MPEAIECTBYIOIEeH NpodecCHOHaNbHOM, B
OCHOBE KOTOPOM JIEKUT JAaHHBIN y4eOHBIN peaMeT.

3J1eMEeHThl KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOSTHOCTEH

¥22. Pemarp mnpocreiimime KOMOWHATOpHBIE 3aadydl METOAOM Iepedopa, a TakKe C
UCIOJIb30BAaHUEM H3BECTHBIX (QopMyil, TpeyrosbHuka [lackans; BeMHCIATH KO3(pPULUEHTH OHMHOMaA
HeroToHna no ¢popmyiie u ¢ ucronb3oBaHUEM TpeyroibHuka [lackans.

Y23.BeluuCiATh BEPOSATHOCTH COOBITHMHM Ha OCHOBE IOJCUeTa 4YHcia MCXOJO0B (mpocreifimme
cllydau).

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

aHaJM3a peajbHbIX YHUCIOBBIX JAHHBIX, MPEICTABICHHBIX B BUAE IUArpaMM, rpaukoB; IJs
aHayin3a UHQOPMALUK CTATUCTUYECKOTO XapaKTepa;

PUOOPETEHUs MPAKTHUYECKOT'O OIBITA JIEATENbHOCTH, MPEAIECTBYIOMEeNH MpodecCHOoHaNbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

reoMeTpus

¥Y24.CooTHOCUTH TIOCKUE T€OMETPUUECKHE (PUTYpPBI U TPEXMEPHBIE OOBEKTHI C UX ONUCAHUSIMU,
yepTekaMu, H300pakeHUsIMU; PAa3InyaTh U aHAIM3UPOBATh B3aUMHOE PacIoyiokeHue QUryp.

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

Y26.PemaTh reoMeTpUYeCcKHe 3a/1aul, ONUPAsiCh Ha W3yYEHHbIE CBOMCTBA IJIAHUMETPUUYECKUX U
CTEepEOMETpUYECKHMX (UTYp U  OTHOIIEHUH MEXAYy HHMH, NpUMEHss anredpandeckuii u
TPUTOHOMETPUYECKUI anmnapar.

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

Y28.BeraucisaTh TUHEWHBIC JIEMEHTHI U YTJIBI B MIPOCTPAHCTBEHHBIX KOHMUTYpAIUIX, 00bEMBI U
TUTOIIAM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN U UX MPOCTEUIINX KOMOHHAIUH.

¥Y29.IlpumMeHsTh KOOPAWHATHO-BEKTOPHBIN METOM Ui BBIYMCICHHUS OTHOIICHHHA, PACCTOSHUHA U
YTJIOB.
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¥Y30.Ctpouth ceueHus: MHOTOTPAaHHUKOB M N300pakaTh CEUCHUs TeJl BPaIICHUSI.

HCIO0JIb30BATh NPHOOpPEeTeHHbIC 3HAHMS M YMEHHSl B NPAKTHYECKOH [AeATEJbHOCTH H
MOBCEeHEBHOM KU3HHU IS

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

BBIUMCIICHUS JIJIMH, IJIO[aJed U O0BEMOB pealibHbIX OOBEKTOB MPHU PEUICHUH MPAKTUYECKHX
3aj]a4, UCIOJIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHHUKH U BEIYUCIUTEIBHBIC YCTPOUCTBA;

MpUOOPETEeHUsI MPAKTUYECKOTO OMBITA JAEATEIbHOCTH, MPEAIIeCTBYIOMENH NpodhecCHOHATbHON, B
OCHOBE KOTOPOM JIEKUT JAAaHHBIN y4eOHBIN NpeaMeET.

31. 3HaueHne MaTEMaTUYECKON HAayKU I PELIEHU 3a]1a4, BOZHUKAIOLIUX B TEOPUU U TIPAKTHUKE;
IIUPOTY U OrPAaHUYECHHOCTh IPUMEHEHUS MaTeMaTU4YECKUX METOJOB K aHajIu3y M HCCIEIOBAHUIO
MIPOLIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;

32. 3HaueHue NPAaKTUKK U BOIIPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMaTHKe Uit (POPMHUPOBAHUS U
pPa3BUTHUsI MaTEMAaTUYECKON HAyKH

33. Uneu pactmmpeHusi YUCIOBBIX MHOXKECTB KaK CIOc00a MOCTPOEHUsI HOBOTO MaTeMaTHUYECKOTO
anmapara s PelIeHHs MPaKTUYEeCKUX 3a7]a4 U BHYTPEHHUX 337]a4 MATEMAaTHKU;

34. 3nayeHue wuACH, METOAOB M pE3YyJIbTATOB aireOpbl M MaTEMaTHYECKOTO aHalau3a Jyist
MIOCTPOEHHUS MOJIENIEN peabHbIX MIPOLIECCOB U CUTYallUi;

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

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

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

38. Posib akcnomMaTHKu B MaTeMaTHKE; BO3MOXKHOCTb IOCTPOCHHUSI MAaTEMaTHYECKUX TEOpHUIl Ha
aKCMOMAaTUYECKOI OCHOBE; 3HAUEHNE aKCHOMATUKH IS IPYTuX 00JacTel 3HaHUS U AJIsl IPAKTHKY;

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

-001Me KOMIIETeHII UM

OK 1. ITonumaTh CyIIHOCTh U COIIMAIbHYIO 3HAYMMOCTh CBOEH Oyyieil mpodeccuu, mposBIsiTh
K HEW YCTOMYMBBINA HHTEpEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIbHOCTD, BEIOUPATh TUIIOBBIE METO/IbI U CITOCOOBI
BBITIOJTHEHUS MPO(PECCUOHANBHBIX 3a/1a4, OLIECHUBATh UX AP(PEKTUBHOCTh U KaUu€CTBO.

OK 3. IIpuHumaTh pemieHus B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALUsAX U HECTH 3a HUX
OTBETCTBEHHOCT.

OK 4. OcymiecTBiaTh TOUCK U UCHIOIB30BaHUE MHPOPMALIUHU, HEOOXO0AUMOM 111 3P PEKTUBHOTO
BBITIOJTHEHUS TPOPECCUOHANBHBIX 3a/1a4, TPOPECCUOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonb3oBaTh HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B PO ECCHOHATIBLHON
NEeATEIbHOCTH.

OK 6. PaGoTath B KOJUIEKTHBE U KOMaH i€, 3 (PeKTUBHO 00IIaThCs C KOJIEraMu, pyKOBOJICTBOM,
MOTPEOUTENAMHU.

OK 7. bpatb Ha ce0st OTBETCTBEHHOCTb 3a padOTy WIEHOB KOMaH bl (IIOJUNHEHHBIX ), pe3yIbTaT
BBIITOJIHEHUS 3aJaHUM.

-npo(eCCHOHAIBLHBIC KOMIICTCHIIUH

IIK2.5 U3mepsATh OCHOBHBIE XapaKTEPUCTUKU THUIIOBBIX KaHAJIOB CBS3M, KaHAJIOB PaJMOCBSA3H,
I'PYNIOBBIX U JMHEUHBIX TPAKTOB.

IIK 4.1 YyacTBOBaTh B IUJITAHUPOBAHUH M OPTaHU3AIUN PAOOTHI CTPYKTYPHOTO TOPA3CIICHHS.

-JINYHOCTHBbIE Pe3yIbTATHI:

JIP.2 IIposBisromuil akTUBHYIO TPaXKJAaHCKYIO MO3ULHUIO, IEMOHCTPUPYIOIINN PUBEPKEHHOCTh
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AKTUBHBI M Y4YacTBYIOIIHUH B
CTYJEHUYECKOM M TEPPUTOPUATIHLHOM CaMOYIPABIIEHHWH, B TOM YHCJIE HAa YCJIOBUAX J10OpPOBOJIBYECTBA,
MPOAYKTUBHO B3aUMOJCHCTBYIOINI 1 YUaCTBYIOUIHH B AEATEIbHOCTH OOIECTBEHHBIX OPraHU3aIU.



JIP.4 TlposBisitolvii 1 1EMOHCTPUPYIOLINM YBaKEHUE K JIOJSAM TPYAd, OCO3HAIOIIMKA 1IEHHOCTb
cooctBeHHoro Tpyma. Crpemsimumiics K ¢GOPMHPOBAHUIO B CETEBOM cpeAe JUYHOCTHO U
po¢eCCHOHATTLHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEa.

JIP.23 [Tonyuenue oOyyaromuMucs BO3SMOKHOCTH CAaMOPACKPBITHS U caMOpeann3alus TMYHOCTH.

JIP.30 OcymecTBIsOMMA MOMCK H HCHOJb30BaHWE HMHPOpPMALUK, HEOOXOAMMON IS
3¢ (GEKTUBHOTO BBIOJHEHUS PA3JINYHBIX 33124, IPOPECCHOHATBHOIO M JMYHOCTHOI'O Pa3BUTHS.

@opMOil TPOMEKYTOUHOM AaTTecTaluud MO Y4eOHOW IUCHMIUIMHE (IIPEIMETy) SBISETCS
IIMCbMEHHBIN IK3aMeH.



2 PE3YJBbTATHI OCBOEHUA YUYEFHOM JUCIATILIVHEI,

HOJJIEXKAIINUE ITPOBEPKE

2.1 B pesynbrare arTecTaly no y4eOHOM AUCUUILIMHE OCYIIECTBISETCS KOMIUIEKCHAs ITPOBEpKa
CIICAYIOIIMX YMEHUH W 3HAHUH, a TaKkKe IUHAMHKa (HOPMHUPOBAHHS OOIIMX, MPO(ecCHOHAIBHBIX
KOMIIETEHIINI 1 INYHOCTHBIX PE3YJbTAaTOB B PaMKaX MIPOrpaMMbl BOCIIUTAHUS:

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

IMoka3aTeu olleHKH pe3yJabTaTa

®opMa KOHTPOJISI
U OLlCHUBAHUA

YMeTh:

V1. BeimonusATh apupmMeTnyeckue
JEUCTBHUsL, COYETAs] YCTHHIE U
MACbMEHHBIE [TPUEMBI,
IIPUMEHEHHUE BbIUNCIUTEIbHBIX
YCTPOMCTB; HAXOAUTH 3HAYEHUS
KOpHSI HaTypaJIbHOM CTENEHH,
CTEIEHU C PALIMOHATIBHBIM
mokasaresem, jJorapudma,
UCIOJIB3YS MPU HEOOXOIUMOCTH
BBIYMCIIUTEIIBHBIC YCTPOMCTBA;
M10JIb30BaThCS OLEHKOU U
MPUKUAKON MPHU MPAKTUYECKUX
pacyerax.

OK1-0OK7,IIK2.5, 11K 4.1,
JIP 2,4,23,30

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

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPaKEHHS,
UCTIONB3YS TPUTOHOMETPUIECKHE
(hopMyIbl;

- CTpPOUTH rpaduKu

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

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

- peuaTb TPUTOHOMCETPHUYCCKHC
YpaBHEHUS C  TIOMOINBIO  YHUCIIOBOM
OKpYKHOCTH;

- pemiatb TPUTOHOMETPHUYECKHE
YpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
METO/IOB;

- TNPUMCHATH BBIIIIC NEPCUUCIICHHBIC

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

- BBIYUCIIATH TPEAeIbl (yHKIUN;

- BBIUUCIIATH IIPOU3BOIHYIO;

- BEIUUCIIATH  TPOU3BOAHYIO  CIIOKHOM
GbyHKIUY;

- COCTaBIISITh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBaTh M CTPOUTh  TpadUKu

byHKINIH;

- paborath C BBIPAKCHUSAMU
coAepKalme KOpeHb N-HOM CTENEeHHU;

- CTpoWTh  TrpaduKu CTETIICHHBIX
bynxumit;

- NpeoOpa3zoBbIBaTh 3TU I'padUKu MyTeM
C/ABHUTa U AepopMaluy;
- CTpOUTh TpaduKH MOKa3aTENbHBIX,

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




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

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MyTEM
ciBUTa U 1eopMaLui;

- BBIYMCIATH 3HAUEHUS IOKa3aTEeIbHBIX
BBIDOKCHHH € TOMOILIBIO  OCHOBHBIX
TOKIECTB U BBIYUCIIUTEIIBHBIX CPEICTB;

- peuarb HECJIOXKHEIC YpaBHEHUS,

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

- pemarb HECJIOXKHEIC HEpaBEHCTBA,

HPHUBOIMMBIE K BHIAM: A®>< g 90

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

- mpeoOpa3oBBIBaTh ITH TPadUKU MyTeM
caBura v 1epopMaInu;
- BBIYHUCIATH
JorapuGpMUIecKuX
MOMOIIBI0  OCHOBHBIX
BBIYMCIIMTEIBHBIX CPEICTB;

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

3HAYEHHUS
BBIPAKEHU I c
TOXKIECTB U

V2.1lpumMeHsTh NOHATHS, - BBIIIOJIHATD OIIEpALUU JICIICHUS HaJl TectupoBanue,
CBSI3aHHBIE C JEIIMMOCTBIO LIEJIBIX | LIEJIBIMU YUCIAMU; YCTHBIH OIIpOC,
4KCell, IPU PELICHUH - IPUMEHSATH CBOIMCTBA OTHOIICHUSI pe3ysbrar
MaTEMaTHUYECKUX 3a7ad. JIEIIMMOCTY Ha MHOYKECTBE HaTypaJIbHbIX BBITIOJTHEHUS
OK1-0OK7,IIK 2.5 IIK 4.1, YHCe IPH PELICHNH 33/1a4; MIPaKTHYECKHUX
JIP 2,4,23,30 - IIPUMEHATH [IPU3HAKH JAEIMMOCTH IIPU paoor,
PpeLLeHNnH 3a/1a4. pe3yabTar
BBITIOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
¥3. HaxoauTs KOpHU - BBIUUCIIATH NpeAesbl GyHKIMM; TectupoBanue,
MHOTOYJIEHOB C OJTHOM - BBIYMCIISATH IPOU3BOHYIO; YCTHBIH OIpoC,
IIEPEMEHHOM, pacKyaibIBaTh - BBIYMCIIATE  IPOM3BOJHYIO  CJIOXHOMW | pe3ynbTar
MHOTOYJIEHBI HA MHOYKUTEJIH. GyHKIUY; BBITIOJTHEHUSI
OK1-OK7,IIK2.5,1IK 4.1, - COCTaBIIAATh YPABHEHUE KACATEIbHOM; [IPaKTUYECKUX
JIP 2,4,23,30 - UccienoBaTh U CTpouTh  Tpaduku | pabor,
GbyHKINH], pe3yspTar
- HaXOJIUTh KOPHU MHOTOYIEHOB C OJHOW | BBIOJIHEHUS
IIEPEMEHHOM; BHEAYIUTOPHBIX
- packia/bIBaTh MHOTOYJIEHBI Ha | CAMOCTOSITEJIbHBIX
MHOKUTEIH; pa0or.

- IPUMEHATH TeopeMy be3y npu penieHun
3az1ay.




V4. BEINOIHATE NEUCTBUS C - BBINOJIHATH JCUCTBUA C KOMIUIEKCHBIMU | TecTupoBaHue,
KOMIUJIEKCHBIMHU YUCJIaMU, YHCIIaMH, YCTHBIH orpoc,
MOJIb30BATHCSI TEOMETPUUECKOM - II0JIb30BaThCA FEOMETPUYECKOM | pe3yabTar
UHTEpIpeTaIeil KOMIIEKCHBIX UHTEpIpeTaIeil KOMIUJIEKCHBIX YHUCET; BBITIOJTHCHHS
4yucesl, B MPOCTEUIIINX CITydasx - HaxOIuTh KOMILJICKCHBIC KOPHHU | MPAKTUYECKUX
HaxO0JIUTh KOMIUIEKCHBIE KOPHU ypaBHEHUH c NEHCTBUTENLHBIME | padoT,
YpPaBHEHUH C IEUCTBUTEIbHBIMU ko3 purmeHTamu. pe3yabTar
Kod(ppuUIeHTaMH. BBITIOJIHCHUS
OK1-OK7,IIK 2.5, 11K 4.1, BHEAYIUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITEILHBIX
pabor.
V5. [IpoBoauTth nmpeoOpa3oBaHusi | - BBIYUCISTH 3HaueHus | TectupoBaHue,
YHUCJIOBBIX U OYKBEHHBIX TPUTOHOMETPUUECKHUX byHKIMI C | YCTHBII ompoc,
BBIPAYKEHH, BKIIFOYAIOIINX 3aJJaHHOW CTENEHbIO TOYHOCTH; pe3ynbpTar
CTENEHH, PaJIUKaJbl, JIorapuPmbl | - TpeoOpa30BHIBATH BBIIIOJTHEHUS
Y TPUTOHOMETPUYECCKUE PYHKIMH. | TPUTOHOMETPUUIECKUE BBIpAXKEHUS, | TPAKTUYECKUX
OK1-0OK7,IIK 2.5, 11K 4.1, HCIIOJIb3YS TPUTOHOMETPHUYECKHUE | padoT,
JIP 2,4,23,30 (hopMyIIHI; pe3yabTaT
- CTpOUTH rpauKH | BBITTOJIHCHUS
TPUTOHOMETPUYECKUX (YHKIMM U HAa HUX | BHEAYIAUTOPHBIX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIUNA; CaMOCTOSITEIbHBIX
- TPUMEHSATH reoMeTpudeckue | pador.

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

- pewiatb TPUTOHOMETPUUECKUE
YpaBHEHUS C  IOMOLIBIO  YHCJIOBOM
OKPYKHOCTH;

- pemiathb TPUTOHOMETPUUYECKHIE

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

(hopMybI pu npeoOpa3oBaHnuU
BBIPAKCHUM;

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

- paboratb C BBIPAKEHUSMU
coJieprKale KOPeHb N-HOW CTENEHH;

- CTpOUTHh  TrpauKu CTEIIEHHBIX
bynxumii;

- mpeoOpa3OBHIBATh OTU TPAQUKU IIyTEM
caBMIa u aepopMaluu;

- BBIUMCIATH 3HAUEHHUS IOKa3aTeIbHBIX
BHIDQKEHUM C  TMOMOIIBI0  OCHOBHBIX
TOKIECTB M BBIYUCIMTEIBHBIX CPEJICTB;

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

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




byHKIHII;

- NpeoOpa3zoBBIBATH ATU TPAPUKHU MTyTEM
cBHTA U Je(pOpMAIIHH;

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

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

V6. Onpenensite 3HaUCHUE
(YHKIIUH 110 3HAYCHHUIO
apryMeHTa IIPH Pa3InYHbIX
crioco0ax 3amaHus QyHKIHH.
OK1-0OK7,IIK2.5,TIK 4.1,
JIP 2,4,23,30

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

- peliaTh panroHaIbHBIE HEPABEHCTBA

METOJIOM UHTEPBAJIOB;

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

- mpeoOpa3oBbIBATh
TPUTOHOMETPUYECKHE BBIpAKCHHUS,
UCTIONb3YS TPUTOHOMETPUYECKHE
(bopMyIIBI;

- CTpOUTH rpaduxu

TPUTOHOMETPUYECKUX (YHKIUN U Ha HUX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKILINK;

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

- pemathb TPUTOHOMETPHYECKHE
yYpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPYKHOCTH;

- pematb TPUTOHOMETPHYECKHE
YpaBHEHUSI C  TIOMOIIBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATh  BBIIE  TIEPEUNCIICHHBIC
(hopMyIsI npu npeoOpa3oBaHUN
BBIPAKCHUH;

- TpUMEHATh (GOPMYIIBI TPU  PEIICHUH

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

- BBIYUCIIATH TPEACIbl (yHKIIHM;

- BBIUUCIIATH TIPOU3BOIHYIO;

- BBIUUCIIAT  MPOU3BOAHYIO  CIIOKHOM
byHKIUY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- ICCIIEIOBaTh M CTPOUTH  TpaduKu
byHKIHA.

- BBIYHCJISATH 3HAUCHHUS MOKA3aTCIbHBIX
BBIDQ)KCHUH C TOMOIIBI0  OCHOBHBIX
TOXKJCCTB U BBIYUCIIUTEIIBHBIX CPE/ICTB;

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

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

- CTpPOUTHh TpapuKH JOrapUPMHUECKUX
GYHKIMHA TPH pa3HMYHBIX OCHOBAHHUAX M
HA HUX WUIIOCTPHUPOBATh  CBOWCTBA
byHKIMI;

- NpeoOpa3oOBBIBATH ITH TPAPHUKHU ITyTEM
cBHTa U Je(pOpMaIIHH;

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

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

V¥7. Crpouts rpaduku U3y4eHHBIX
(GyHKUIMH, BBITOTHATD
npeoOpa3oBaHus rpaduKoB.
OK1-OK7,IIK2.5,1IK 4.1,

JIP 2,4,23,30

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

- pelarh paroHaIbHbIe HEPaBEeHCTBA

METOJIOM HHTEPBAIOB;
- BBIYUCITH 3HA4YCHUSA
TPUTOHOMETPUYECKHUX byHKIUi c

3aJIaHHOM CTENEHbIO TOYHOCTH:

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

TPUTOHOMETPUUECKHUE BBIPAXKEHU,
UCIIONB3YS TPUTOHOMETPHUECKHE
(bopMyIBI;

- CTPOHTb rpaduku

TPUTOHOMETPUIECKUX (YHKIUN U HA HUX
WUTIOCTPUPOBATH CBOMCTBA (DYHKIIUA;

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

- peuwiatb TPUTOHOMETPUUECKHE
YpaBHEHUS €  IIOMOILIBKD  YHUCIOBOM
OKPYKHOCTH;

- pemartb TPUTOHOMETPHYECKHE
yYpaBHEHHSI C  IOMOINBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATH  BBIIIE  [EPEYUCIICHHbIC

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

- BBIUMCIIATD TPEACIbl QyHKIIHIA;

- BBIYKCIISITH TIPOU3BOIHYIO;

- BBIUMCIIATH  MPOU3BOAHYIO  CIIOKHOIM
GbyHKIIY;

- COCTaBJIATh ypaBHCHHE KacaTeIbHOM;

- UCCTICI0BaTh W CTPOUTHh  IpauKH
(GyHKIHHA.

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

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

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

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

- peoOpa3oBbIBATH 3T TPAPUKHU MyTEM
cBHTa U JepOpMaIIHH;

- BBIYHCIIATH 3HAYCHHS
Jorapu(hMUIECKIX BBIpaXCHUN C
MOMOIIBIO  OCHOBHBIX  TOXJIECTB U
BBIUMCIIUTEIBHBIX CPEJICTR;

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

OK1-0OK7,IIK 2.5, TIK 4.1,
JIP 2,4,23,30

- Haxo;IWThb 00J1aCTh OTpeIeTICHUs
dynKin;

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

- cTpouTh TpaMKi W3BECTHBIX CTETICHHBIX

ymxumit;

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

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

- peliaTh palroHaTbHbIC HEPABEHCTBA

METOJIOM UHTEPBAJIOB;

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

- TpeoOpa30oBHIBATH
TPUTOHOMETPUYECKUE BBIpAXKEHU,
HCIIOJIb3YS TPUTOHOMETPUUYCCKHUE
(bopMyBI;

- CTpOUTH rpaduku

TPUTOHOMETPUICCKUX (YHKIUH U HA HUX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIUNA;

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

- pemartb TPUTOHOMETPUUYECKHUE
YpaBHEHHsSI C  TOMOIIBK)  YHUCJIOBOM
OKPYKHOCTH;

- pemiath TPUTOHOMETPUUYECKHUE

ypaBHEHHs] C  TIOMOIINBIO  OCHOBHBIX
METOI0B;
- TPUMEHATh  BBIIIE  TIEPCUYUCIICHHBIC

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

- BBIUUCIIATH TMpeaessl GyHKIUH;

- BBIYHCIISATH IPOU3BOIHYIO;

- BBIYMCIATE ~ IPOU3BOJHYIO  CJIOXKHOM
byHKIIAN;

- COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;

- UcceoBaTh U CTPOUTH  TpaduKu
(GyHKIMH.

- BBIYMCIIATH 3HAYEHUS MOKa3aTelbHbIX
BBIDAKEHUH C TOMOIIBIO  OCHOBHBIX

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

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

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

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

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MyTEM
CIBUTA U IeOpMAITHH;

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

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

¥9. Pematp ypaBHEHHUsI, CUCTEMBI
YPaBHEHUN, HEPAaBEHCTBA,
UCHOJb3Ys CBOWCTBA (PyHKLUI U
uX rpaduvecKue mpeCTaBICHUs.
OK1-OK7,IIK2.5,1IK 4.1,
JIP 2,4,23,30

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

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPaKEHHS,
UCTIONB3YS TPUTOHOMETPUIECKHE
(bopMyIbl;

- CTpPOUTH rpaduKu

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

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

- pewiartb TPUTOHOMETPUUECKUE
YPaBHEHHsT C  TOMOINBK  YHCIOBOU
OKpPYXHOCTH;

- pewiatb TPUTOHOMETPUUECKUE

ypaBHEHHs] C  TIOMOIINBIO  OCHOBHBIX
METOI0B;
- TPUMEHATh  BBIIIE  TIEPCUYUCIICHHBIC

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

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

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

MPUBO/IMMBIE K BUJIAM: A®>< g 9

Tectuposanue,
YCTHBIN OIpoC,
pe3yabTaT
BBITIOJTHEHUS
MPaKTUYECKHUX
pabor,
pe3yabTaT
BBITIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX
pa0or.
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- CTpOUTHh TpapuKH JOTapuOMHIECKUX
(GYHKIUI TIpH Pa3JIMYHBIX OCHOBAHHSAX H
HA HHX WUIIOCTPUPOBATH  CBOWCTBA
byHKIUI;

- 1peoOpa3oBBIBAaTh ITH TpaduKu IIyTeM
caBura u aeopMaruu;

- BBIYHUCIATH 3HAYCHUS
JAorapupMHUIECKUX BBIpaKCHUN C
IOMOIIBIO  OCHOBHBIX  TOXIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

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

V11. Beluucnsath Npou3BOJIHBIE U | - BEIUUCISTH NMPEeAebl QYHKUINMT; TectupoBanue,
1epBOOOpa3HbBIC AIEMEHTAPHBIX - BBIYUCJIISTH TPOU3BOAHYIO; YCTHBIH OIpoc,
GbyHKIUH, TpUMEHSss MpaBuia - BBIUUCJIATh  MPOU3BOJHYIO  CJIOXKHOM | pe3ysibTaT
BBIYUCIICHHS TIPOU3BOIHBIX U GbyHKIUY; BBIIIOJTHCHUS
MepPBOOOPA3HBIX, UCTIOTB3YS - COCTaBJISATh YPABHEHUE KACATEIbHOM; MPaKTUYECKUX
CIIPaBOYHBIE MaTEPHAIIBI. - HCCIeIOBaTh W CTPOHMTH  Tpadukd | pador,
OK1-0OK7,IIK 2.5, 11K 4.1, GbyHKIUH,; pe3yabTaT
JIP 2,4,23,30 - HaXOJUTh HEOMPENEICHHBIC UHTETPANIbI, | BHIMOIHEHUS

CBOJSIIMECS K TaOJUYHBIM C TOMOUIBIO | BHEAYAUTOPHBIX

OCHOBHEIX CBOMCTB H MPOCTEUIINX | CAMOCTOSITEbHBIX

npeoOpa3oBaHMIA; pador.

- BBIJICIISITH nepBooOpasHylo,

YAOBJIETBOPSIOUIYIO 3aJJaHHBIM

Ha4yaJIbHBIM YCIIOBUSM;

- BOCCTAHABJMBATh 3aKOH ABWXKCHHUS IIO

3aIaHHOW  CKOPOCTH,  CKOpPOCTh  TIO

YCKOPEHHUI0, KOJIMYECTBO 3JIEKTPUUYECTBA

IO CHJIE TOKA U T.JI.;

- BBIYUCJIATH OINPENEICHHBIA MHTErpall C

MTOMOII[BI0O OCHOBHBIX CBOWMCTB U (hOpMYyII

Hrrorona -Jleiionuma;

-  HAXOJUTh IUIOWIATU KPUBOJIHMHEHHBIX

Tpareuu;

- pemarb TPOCTEUIIHE MPHUKIATHBIE

3aJaud, CBOASAINHECS K HAXOXICHUIO

WHTEerpasa.
V12. VccnenoBath GyHKINUU U - BBIYHCIIATH IIpeenbl QyHKIUII; TectupoBanue,
CTPOUTH UX TpapUKU C IOMOIIBIO | - BRIYUCIATH MIPOU3BOHYIO; YCTHBINA OIIPOC,
MIPOU3BOTHOM. - BBIUMCIISITh  MPOW3BOJHYIO  CJIOXKHOM | pe3ysibTaT
OK1-OK7,IIK 2.5, 11K 4.1, GbyHKIUY; BBITTOJTHEHUS
JIP 2,4,23,30 - COCTaBIIAATh YPABHEHUE KACATEIBHOM; MIPAaKTHUYECKHUX

- UCcCeloBaTh U CTPOUTHh  Tpaduku | pador,

GyHKIUH. pe3yabTaT

BBIIIOJTHCHUS
BHEAYJUTOPHBIX
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CaMOCTOSATCIIbHBIX

pa0or.
V13. Pemate 3a1a4m ¢ - BBIYUCIIATH TIpeaeiibl GyHKIINM; TectupoBanue,
MIPUMEHEHHUEM YPaBHEHUS - BBIYUCJISATH IPOU3BOAHYIO; YCTHBIH orpoc,
KacaTelnbHOU K rpaduKy QYHKIUH. | - BBIUUCISATh  MPOU3BOJHYIO  CIIOKHOM | pe3yabTaT
OK1-0OK7,IIK 2.5, 11K 4.1, GbyHKIMNT; BBIITOJIHCHUS
JIP 2,4,23,30 - COCTaBJISITh YpPaBHEHUE KacaTEIbHOM; MPAKTUYECKUX
- HCCIeIOBaTh W CTPOHUTH  Tpaduku | pador,
GbyHKIHH. pe3yabTaT
BBITIOJIHCHUS
BHEAYJUTOPHBIX
CaMOCTOSTEIIbHBIX
pabor.
V14. Pemiate 3a1aun Ha - BBIUUCIIATH NPeAebl QyHKIHM; TectupoBanue,
HaXO0XJIeHUEe HauOOJbILEro u - BBIYUCIIATH IPOU3BOAHYIO; YCTHBI OIpoc,
HAaUMEHBIIIETO 3HAUYCHUS QYHKIIUHN | - BBIUUCISATh  MPOU3BOJHYIO  CIIOKHOM | pe3yabTaT
Ha OTpE3Ke. GbyHKIIY; BBIITOJIHEHUS
OK1-0OK7,IIK2.5,1IK 4.1, - COCTaBJIAATh YPABHEHHUE KACATEIbHOM; IIPAKTHYECKHUX
JIP 2,4,23,30 - HCCIIEJIOBaTh M CTPOUTH  Tpaduku | pador,
(GyHKIHH. pe3ysbrar
BBIITOJIHECHUS
BHEAYJUTOPHBIX
CaMOCTOATENIbHBIX
pabor.
V15. Beluucnars miomaib - HaXOJUTh HEONpeJEICHHblE MHTErpasl, | TectupoBaHue,
KPHUBOJIMHEHOM TPAIECLVH. cBOJAILIMECS K TaOJMYHBIM C HOMOUIbIO | YCTHBIM Ompoc,
OK1-0OK7,IIK 2.5, 11K 4.1, OCHOBHEBIX CBOHCTB H MPOCTEUILINX | PE3yNbTaT
JIP 2,4,23,30 npeoOpa3oBaHui; BBIITOJIHEHUS
- BBIJICIISTh NEepPBOOOPA3HYIO, | IPAKTHUECKUX
YI0BJIETBOPSIOILYIO 3aJJaHHBIM | PadoT,
HayaJbHbIM YCIIOBUSM; pe3yabTaT
- BOCCTaHAaBJIMBATh 3aKOH JIBHKEHUS TIO | BBITOJHEHUS
3aIaHHOM  CKOpPOCTH,  CKOpPOCTb MO | BHEAYAUTOPHBIX
YCKOPEHHIO, KOJIMYECTBO HIIEKTPUYECTBA | CAMOCTOSATEIbHBIX
10 CWJIE TOKA U T.J.; pabor.
- BBIYUCIISITH OINPENEIICHHBIA HHTErpasl C
MOMOIIIbI0 OCHOBHBIX CBOHCTB U (HhOpMyT
Hrerotona - JleiiOnuna;
- HaxXOJUTh IUIOLIAAU KPUBOJIMHEHHBIX
Tparnenui;
- pemarb MOPOCTEUIINE MPUKIATHbIE
3aJjaul, CBOJAIIMECS K HaXO0XJIEHUIO
WHTErpaja.
V16. Pemate pauoHAJIbHbBIE, - BBIYUCIATH 3HaueHus | TectupoBaHue,
MOKa3aTelbHbIE U TPUTOHOMETPUUYECKHUX byHKIUI C | YCTHBII1 ompoc,
norapu(MUIecKue ypaBHEHUS U 3aJlaHHOM CTENEHbI0 TOYHOCTH; pe3ynbTart
HEPaBEHCTBA, UPPAIIMOHANILHBIE U | - MPe0oOpa30BLIBAThH BBITTOJIHEHUS
TPUTOHOMETPUYECCKHE YPABHEHUS, | TPUTOHOMETPHUECKHUE BBIPQXECHUS, | MPAKTHIECKUX
UX CUCTEMBI. HCIIONb3YS TPUTOHOMETPUYECKUE | padoT,
OK1-0OK7,IIK2.5,TIK 4.1, hopmyIbr; pe3yabTar
JIP 2,4,23,30 - CTpOUTH rpaduKu | BBITOJIHEHUS
TPUTOHOMETPUYECKNX (YHKIMK W Ha HUX | BHEAYIUTOPHBIX
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WJUTIOCTPUPOBATh CBOMCTBA (DYHKIIHA;

- MPUMEHSTh reOMETPHUECKUE
npeobOpaszoBanus (cABUT U Je(opMaIuio)
IIPU IOCTPOCHUHU TPAPHKOB.

- pewiatb TPUTOHOMETPUUECKHE
YpaBHEHUS C  IIOMOLIBKD  YHMCIOBOM
OKPYKHOCTH;

- pemartb TPUTOHOMETPUIECCKUE
YpaBHEHHSI C  TOMOINBIO  OCHOBHBIX
METOJIOB;

- TPUMEHATH  BbIIIE  [EPEYUCIICHHbIC
hopMyIIbI npu npeoOpa3oBaHun
BBIPKEHU;

- TPUMEHATH (OPMYIIBI TIPU  PEIICHUH
TPUTOHOMETPUYECKUX ypaBHEHUIA u
HEpaBEHCTB,

- pelaTth paluoHANbHbIE, TOKa3aTeIbHbIC
u orapu(MuIecKre HepaBeHCTBa,
-penraTh UpparuoHAIbLHBIC U
TPUTOHOMETPHUECKHUE YPABHEHUS, HX
CUCTEMBI.

CaMOCTOSATEITLHBIX
pa0or.

V17. Jloka3pIBaTh HECIIOKHBIC
HEPaBCHCTBA.
OK1-0OK7,IIK2.5 11K 4.1,
JIP 2,4,23,30

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

- mpeoOpa3oBbIBATh
TPUTOHOMETPUYECKUE BBIpAKCHHUS,
UCHOJb3YS TPUTOHOMETPUYECKHE
(bopMyIBI;

- CTpOMTH rpaduku
TPUTOHOMETPHUECKUX (YHKIHMHA U HA HHUX
WTIOCTPUPOBATH CBOWCTBA () YHKIIMIA;

- TPUMEHSTH reOMETPHUYECKHUE
npeoOpa3oBaHust (CABUT U JedopMalnio)
P MIOCTPOEHUH TPAPUKOB.

- pemath TPUTOHOMETPHYECKHE
YpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPYKHOCTH;

- pemath TPUTOHOMETPHYECKHE
yYpaBHEHUSI C  TOMOMIBIO  OCHOBHBIX
METO/IOB;

- TPUMEHATh  BBIIIE  TIEPEUNCIICHHBIC

(hopMyIsl npu npeoOpa3zoBaHU
BBIPAKCHUH;
- TPUMEHATh (GOPMYIIBI TIPU  PEIICHUH
TPUTOHOMETPUIECKHIX YpaBHECHUIA "
HEpPaBEHCTB,

- pemaTh palMOHAIBHBIE, I0KA3aTEIbHbIE
U Jorapu(MuvecKre HepaBeHCTBa,
-pemaTh UppalMOHAJIbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS, UX
CHUCTEMBI.

TectupoBanue,
YCTHBIU OITPOC,
pe3ynbTar
BBITIOJIHEHUS
IIPAKTHYECKHUX
pabor,
pe3ynbTaT
BBITIOJIHEHUS
BHEAYJUTOPHBIX
CaMOCTOSATEIIbHBIX
pabor.
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V21. Pemate ypaBHEHUS, - BBIYUCIATH 3HaueHus | TectupoBaHue,
HEPABEHCTBA U CUCTEMBI C TPUTOHOMETPUUECKUX byHKIMH C | YCTHBII ompoc,
IIPUMEHEHHEM I'paprUecKuX 3aJIaHHOM CTENEHBIO TOYHOCTH: pe3yJbTar
MPEJICTaBICHUM, CBOWCTB - mpeoOpa3oBEIBATh BBITIOJTHEHUS
(GyHKUMH, TPOU3BOJHOM. TPUTOHOMETPUUECKHUE BBIPAKEHUS, | MPAKTUYECKUX
OK1-0OK7,IIK2.5,1IK 4.1, HCIIOJIb3YS TPUTOHOMETPUYECKUE | paldoT,
JIP 2,4,23,30 hopmyIbI; pe3yabTar
- CTpPOHUTH rpaduKu | BBITOJIHEHUS
TPUTOHOMETPUUECKUX (YHKLIMHA U HA HUX | BHEAYAUTOPHBIX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIUA; CaMOCTOSITEJIbHBIX
- INPUMEHATH reoMeTpuyeckue | paborT.
npeoOpa3oBanus (CABUT U JePOpPMAITHIO)
IIPU OCTPOCHUHU I'PaPUKOB.
- pewiartb TPUTOHOMETPUUECKUE
YPaBHEHHsT C  IIOMOIIBIO  YHMCIOBOU
OKPYXHOCTH;
- pewiartb TPUTOHOMETPUUECKUE
YpPaBHEHHUsSI C  IIOMOIIBIO  OCHOBHBIX
METO/JI0B;
- IPUMEHATb  BBIIIE  IE€PEYUCIICHHBIC
hopmyIIBI npu npeoOpa3oBaHuU
BBIPKEHUH;
- TOpPUMEHATh (GOPMYNIbI TpU  PELICHUU
TPUTOHOMETPUUYECKHUX YpaBHEHUI u
HEpPaBEHCTB.
¥22. Pematp npocreiiiue - pemark npocTeiiye KOMOMHATOPHbIE TectupoBanue,
KOMOMHATOPHBIE 33J]a4ud METOJIOM | 3aJauu; YCTHBIH OIIpOC,
nepedopa, a TakxKe ¢ - ICTIOJIK30BATh ()OPMYJIBI IEPECTAHOBKH U | PE3YIbTAT
HCII0JIb30BAaHNEM M3BECTHBIX COUETaHMs IIPU PELICHUH 3a/1ay; BBITIOJIHEHUS
dbopmyn, TpeyronpauKa [lackanst; | - BerauciaTh ko3dduuneHTsr OnHOMA MIPaKTUYECKUX
BBIUUCIIATE KO3()(PUITUEHTHI HerotoHa, paoor,
6unomMa HeroroHa mo popmysne u ¢ | - - UCHOJIb30BaTh TpeyroabHUK [lackans | pe3yabTar
HCIIOJIb30BaHUEM TPEYTOJIbHUKA IIPY PELICHNN 3a/]au. BBITIOJTHEHUS
[Tackass. BHEAYJUTOPHBIX
OK1-OK7,IIK 2.5, 11K 4.1, CaMOCTOSITEIbHBIX
JIP 2,4,23,30 pabor.
V23 .BbuncasTh BEpOSATHOCTU - IPUMEHATH (POPMYIIBI KOMOUHATOPUKH TectupoBanue,
COOBITHUI Ha OCHOBE MOJICUeTa IIpY pELIECHNUH 3a/1aY,; YCTHBIH OIpocC,
qucia UCXOA0B (TpocTeime - IPUMEHATH KJIACCUYECKOE ONPEIEIIEHUE | Pe3yabTaT
clly4an). BEPOATHOCTH INPU PELICHUHU 3a/1ay; BBITIOJTHEHUSI
OK1-OK7,IIK2.5,1IK 4.1, - BBIUUCIISATH BEPOSITHOCTU COOBITHIH. MIPAKTUYECKUX
JIP 2,4,23,30 pabor,
pe3ysbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
V24. COOTHOCUTB TUIOCKHE - TNPUMEHATH AKCUOMBI IUIaHUMETpuM Hu | TecTupoBaHue,
reoMeTpruecKue (pUrypsl u CTEPEOMETPUU IIPU PELIEHUH 33/1a4; YCTHBII ompoc,
TpeXMepHbIe OOBEKTHI C UX - JIOKa3bpIBaTh CIIEJCTBUS U3 AKCHUOM | pe3yJbTaT
ONMCaHUSMHU, YEPTEIKAMH, CTEPEOMETPHH. BBITIOJTHEHUS
M300paXEHUSIMU; pa3InyaTh U - yCTaHaBIIMBAaTh B MIPOCTPAHCTBE | MPAKTUYECKUX
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aHAJTM3UPOBATh B3AaHMHOE
pacmonoxeHue Quryp.
OK1-0OK7,IIK2.5,IIK 4.1,
JIP 2,4,23,30

MapaJUIEIbHOCTh  HPSAMBIX, MPSIMOA U
IUIOCKOCTH, ABYX IUIOCKOCTEH, MCHOJIb3YS
NPU3HAKK U  OCHOBHBIE TEOPEMBI O
napajjiesIbHOCTH;

- NOPUMEHATh NPHU3HAK NapAIIIEIbHOCTH
OpsIMOM M IIJIOCKOCTH, IIPU  pELICHUU
3azay,;

- NPUMEHSTh IIPU3HAK
NEePHEHANKYJIIPHOCTH psAMOI u
IJIOCKOCTH, TeopeMy 0 Tpex
NEePHEHIUKYISIPAX, MIPU3HAK
NEPIEHIUKYISIPHOCTH  IUIOCKOCTEN  JUIst
BBIYMCIIEHUSI YIVIOB W PACCTOSHUN B
IIPOCTPAHCTBE;

- packiaJpIBaTh BEKTOp MO Oa3ucy;

- NPOU3BOAMUTH OIEPALMIO  CIOXKEHMUS,
BBIUMTAHUSI, YMHOXEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, 110 €r0 KOOPAUHATAM;

- omepupoBaTth (GopMyJIaMH CIIOKEHUS,
BbIUWTAHUS, CKaJSIPHOIO IPOU3BEACHUS
BEKTOPOB;

BBIYUCIIATh YIJIBL MEXIY TMPSMBIMA U
IIJIOCKOCTSIMU;

- pewiarth 3a7auyd IMPUMEHSISI OCHOBHBIE
CBOICTBa U (HOPMYIIBI TEIl BpAILICHUS;

- HaxoguTb O0OBEM MpPSAMOM MPU3MBIL,
MUpaMUbL, IPSIMOTO KPYroBOro HUIMHAPA
U KOHYCa, 11apa;

- HaxOAWTh IUIOIIAJM IOBEPXHOCTEU
MPU3MBbI, TUPAMUJIBI, HUIMHAPA, KOHYCA U
mapa;

BBIUMCIATH U H300pakaTb OCHOBHBIE
AIIEMEHTBI MPSIMBIX MIPU3M,
napasuieJenunes10B,;

- CTpOMTHb  TPOCTEHIINE  CEYEHUs
MHOTOTPAaHHUKOB  YKa3aHHBIX  BBILIE,
BBIYMCIISITH TUIONIAJHN 3TUX CEUCHMII.

pabor,

pe3yiibTar
BBITTOJTHEHHSI
BHEAayIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.

V25. N3obpaxarh
reoMeTpuueckue GUrypsl u Tena,
BBIITOJIHATD YCPTEK MO YCIOBUIO
3a/1a4H.

OK1-0OK7,IIK 2.5, TIK 4.1,
JIP 2,4,23,30

- NPUMEHSTh AKCHOMBI IUIAHUMETPUU U
CTEPEOMETPUU IIPU PELLIEHUU 3aay;
- JIOKa3bpIBaTh CIIEJCTBUS U3 aAKCHOM
CTEPEOMETPUH.
- yCTaHaBIIMBAaTh B MIPOCTPAHCTBE
NapajuIe]IbHOCTh  NPSIMBIX, HpSIMOH U
IJIOCKOCTH, ABYX IUIOCKOCTEH, MCHOIb3YS
NPU3HAKKW U OCHOBHBIE TEOPEMBI O
NapalIeIbHOCTH;
- NPUMEHATh NPU3HAK MapaJIEIbHOCTH
OpsIMOM M IJIOCKOCTH, TMPU  peIHIeHUU
3ajady;

MPUMEHSITh MIPU3HAK
NEPIEHIUKYJIIPHOCTH psIMON u

TectupoBanue,
YCTHBIH OIpoC,
pe3yJbTar
BBITIOJTHEHUS
MPaKTUYECKUX
pabor,
pe3ynbTar
BBITIOJTHEHU S
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.
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IIJIOCKOCTH, TEOpeMy 0 Tpex
MEPIECHAUKYISApax, MPU3HAK
NEePHNEHAUKYISIPHOCTH  IUIOCKOCTEN  Jid
BBIUMCIICHUSL YIJIOB W PACCTOSAHUM B
IIPOCTPAHCTBE;

- pacKiaIbIBaTh BEKTOP MO Oasucy;

- IPOU3BOIAUTH ONEPALUIO  CIOXKEHUS,
BBIYMTAHUS, YMHOXKEHUS BEKTOpa Ha
YUCIIO.

CTPOUTH BEKTOP, MO €r0 KOOPAUHATAM;

- omepupoBaTth (GopMyJaMH CIIOKEHHUS,
BBIYMTAHUS, CKAAPHOTO IPOU3BEICHUS
BEKTOPOB;

BBIYUCIIATh YIJIbl MEXAY NPSAMBIMH U
IIJIOCKOCTSIMU;

- pewiaTh 3aJadyd NPUMEHSS OCHOBHBIE
CBOICTBa U (HOPMYIIBI TEJl BpAILICHUS;

- HaxoJWTh O0BEM TMPAMOU MPHU3MBI,
MAPAMUIBL, IPSIMOTO KPYTrOBOIO LIUIMHIpA
U KOHYcCa, 11apa;

- HaxoAuTh IUIOIIAJAM  IOBEPXHOCTEH
MPU3MBI, IUPAMU/IbI, UWINHAPA, KOHYCa U
mapa;

BBIUMCIATh W H300pakaTh OCHOBHBIC
BJIEMEHTHI MPSAMBIX MpU3M,
napajuJiejenunesoB;

- CTPOHUTH pocTenme CEUCHUSA
MHOTOIPAaHHUKOB  YKa3aHHBIX  BBIIIE,
BBIYUCIIATH TUIOIIAIA TUX CEYEHHUI.

¥26. Pemats reomeTpuyeckue
3aJ]auu, ONMPAsiCh Ha U3yYEHHBIE
CBOWCTBA IJIAHUMETPUYECCKHUX H
CTepeoMeTpUIECKUX GUryp u
OTHOIICHUIA MEXYy HUMH,
IpUMEHSS anredpandeckuil 1
TPUTOHOMETPHUUYECKUM anmnapar.
OK1-0OK7,IIK 2.5, 11K 4.1,
JIP 2,4,23,30

- TPUMEHSTH aKCHOMBI IUIAHUMETPUU H
CTEPEOMETPUH IIPU PELLIEHUU 3a7ay;

- JIOKa3bIBaTh CIIEJCTBUS U3 aAKCHOM
CTEPEOMETPUH.

- yCTaHaBIIMBAaTh B MIPOCTPAHCTBE
NapajjieIbHOCTh  NPSMBIX, TPSAMOH U
IUIOCKOCTH, ABYX IUIOCKOCTEH, MCHOJb3YS
NPU3HAKKW U  OCHOBHBIE TEOPEMBI O
napajieNbHOCTH;

- [PUMEHATh MNPU3HAK MapasIeIbHOCTH
OpsMOM M  IUIOCKOCTH, NpPU PpeIIeHUH
3ajad,;

- IIPUMEHSATH IIPU3HAK
MEPIEHAUKYIISIPHOCTH IpsAMOM u
IIJIOCKOCTH, TEopeMy 0 Tpex
MEePHEHIUKYISIPAX, MIPU3HAK

NEPNEHIUKYISIPHOCTH  TUIOCKOCTEM IS
BBIUMCIIEHUS YIJIOB W PAcCTOSIHUM B
IIPOCTPAHCTBE;

- PacKJIaAbIBaTh BEKTOP IO Oa3ucy;

- TPOM3BOAMUTH OIEPALMIO  CIOXKEHMS,
BbIUWTAHUS, YMHOXKEHHUS BEKTOpa Ha
YHCIIO.

TectupoBanue,
YCTHBIH OIpoC,
pe3yabTar
BBITIOJTHEHUS
MPaKTUYECKUX
paoor,
pe3ysbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.

20




CTPOUTH BEKTOP, IO €r0 KOOPANHATAM;

- omepupoBath (opMyIamMH CIOXKEHUS,
BBIUMTAHUS, CKAJSIPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATh YIVIBL MEXAY MpsSMBIMA U
IJIOCKOCTSIMU;

- pewarb 3aJa4d IPUMEHSs OCHOBHBIE
CBOICTBA U (DOPMYJIBI TEJI BPALICHHUS;

- HaxogUThb O0OBEM MPSMOM MPHU3MBIL,
MIUPAMM/JIbL, IPSMOTO KPYrOBOI'O IMJIMHJIpa
1 KOHYCa, 11apa;

- HaxoIuTh IUIOUIAJAM IIOBEPXHOCTEN
MIPU3MBI, IUPAMUJIbI, WINHAPA, KOHYCa U

mapa;
BBIUUCIIAATh M HM300pakaTb OCHOBHBIC
3JIEMCHThBI IIPAMBIX IIpu3M,
napajuieNICUIe/10B;

- CTPOHUTH pocTenme CEUCHUS
MHOTOTPAHHUKOB  YKAa3aHHBIX  BBILIE,
BBIYMCIISITH TUIONIAJN 3TUX CEUCHMII.

V27. IIpoBoANTH JOKa3aTEIbHbBIC
pacCyXIeHHUs IPU PEILICHUU
3aJ1a4, JOKa3hIBaTh OCHOBHBIE
TEOpPEMBI Kypca.
OK1-OK7,IIK 2.5, 11K 4.1,
JIP 2,4,23,30

- TIPUMEHATh aKCHOMBl IUIAHUMETPUU HU
CTEpEOMETPUU IIPU PELICHUH 33/1a4;

- JI0OKa3bplBaTh CJEJICTBUS U3 aKCUOM
CTEpEOMETPUHU.

- YCTaHaBIIUBAaTb B IIPOCTPAHCTBE
NapajuleIbHOCTh  MPSMBIX, HOpSIMOH U
IUIOCKOCTH, JBYX IUIOCKOCTEH, HCHOJb3Ys
IPU3HAKKW U OCHOBHBIE TEOPEMBI O
napajieNbHOCTH;

- [PUMEHATh NPU3HAK MapasIeIbHOCTH
OpsIMOM M IJIOCKOCTH, IIPpH  PELICHUU
3ajad,;

- IPUMEHAITH IIPU3HAK
NEePIEeHIUKYIIPHOCTH npsiMOi u
IJIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, MPU3HAK

NEPNEeHIUKYISIPHOCTH  TUIOCKOCTEH  JuIst
BBIUMCIIEHUS YIJOB W PAcCTOSHUM B
IIPOCTPAHCTBE;

packiaibIBaTh BEKTOP 1O 6a3ucy;

- TPOU3BOAMTH OINEPALMIO  CIOXKEHMUS,
BBIUNTAHUS, YMHOMKEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, 10 Er0 KOOPAUHATAM;

- omepupoBaTh (HopMysTaMu CIOXECHHS,
BBIUNTAHUS, CKAJSIPHOTO IPOU3BEACHHUS
BEKTOPOB;

BBIUMCIATh YIJIBI MEXAY MPSAMBIMH H
MJIOCKOCTSIMU;

- pemarh 3a7aud NPUMEHSSIT OCHOBHBIE
cBOIcTBa U (HOPMYIIBI TEJ BpAILlEHUS;

- HaxoJIUThb OOBEM MpPSIMOH TPHU3MBI,

Tectuposanue,
YCTHBIN OIpoC,
pe3yabTaT
BBITIOJTHEHUS
MPaKTUYECKHUX
pabor,
pe3yabTaT
BBITIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX
pa0or.
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MUPAMHU/JIBI, IPSMOTO KPYTOBOT'O HUJIHH]IpA
U KOHYCa, 11apa;

- HaxXoAWTh IUIOIIAJU TOBEPXHOCTEH
MPU3MBI, TUPAMU/JIbI, IIWIHNHAPA, KOHYCa U
nrapa;

BBIUUCIATH W HM300pakaTh OCHOBHEBIC
AIIEMEHTHI MIPSIMBIX IpU3M,
napajuJieJenuIne/oB,;

- CTpOUTH  MPOCTEHUIINE  CEUCHHUS
MHOTOIPAaHHUKOB ~ YKa3aHHBIX  BBIIIE,
BBIUMCIISTH IUIOMAN 3TUX CEYCHMIA.

V28. Beruucnsate TMHEHHBIC - packiaJbIBaTh BEKTOP MO 0a3ucy; TectupoBanue,
3JIEMEHTBHI U YIJIbl B - TPOU3BOAMTH OINEPALMI0 CIOXKEHHUs, | YCTHBIN OIpoc,
IIPOCTPAHCTBEHHBIX BbIUWTAHUS, YMHOXKEHHUS BEKTOpa Ha | pe3yibTar
KOHUrypaunusx, o00beMsl 1 YHCIIO; BBINOJIHEHUS
IIOLIA/IM TOBEPXHOCTEN - CTPOUTH BEKTOP, IO €0 KOOPAUHATAM; IIPAKTUYECKUX
IIPOCTPAHCTBEHHBIX TN U UX - omepupoBath (opMyJamMH CIOXEHUs, | paborT,
MIPOCTEHIINX KOMOUHAIUI. BbIUWTAHUS, CKaJSIPHOIO IPOU3BEACHHUS | pe3yibTaT
OK1-0OK7,IIK 2.5, 11K 4.1, BEKTOPOB; BBIITOJIHCHUS
JIP 2,4,23,30 BBIYUCIIATh YIVIBL MEXAY IPSAMBIMH U | BHEAYIUTOPHBIX

IUIOCKOCTSIMH; CaMOCTOSITEIIbHBIX

- pemaTh 3aJa4d TPUMEHSS OCHOBHBIE | PadOT.

CBOMCTBA U (hOPMYJIbI TEJl BPALICHHUS;

- HaxoAuTb O0OBEM MpPSAMOM MPU3MBIL,

OUPaMUJIbL, IPSIMOT0 KPYTOBOTO LIMJIMHPA

U KOHYCa, 11apa;

- HaxoAWTh IUIOIAJAM HOBEPXHOCTEH

IPU3MBI, IUPAMUAbI, WINHIpA, KOHYCa U

napa;

BBIUMCIATH U H300pakaTb OCHOBHBIE

AIIEMEHTBI MIPSIMBIX IIPU3M,

napasuiesenunes10B,;

- CTpPOMTb  TPOCTEHIINE  CEYCHHUS

MHOTOTPAaHHUKOB  YKa3aHHBIX  BBILIE,

BBIUMCIIATH IUIOIAAN dTUX CEYCHHM.
¥29. IlpuMeHsATh KOOpJUHATHO- - packiaJpIBaTh BEKTOp MO Oa3ucy; TectupoBanue,
BEKTOPHBIN METOJ 1151 - TPOM3BOAMUTH OIEPALMIO CIIOXKEHHUs, | YCTHBIN OIpOC,
BBIYHCIICHUS] OTHOLLIEHU, BbIUWTAHUS, YMHOXKEHHUS BEKTOpa Ha | pe3yibTar
paccTOSHUM U YIJIOB. YHCIIO. BBITIOJTHEHUS
OK1-OK7,IIK 2.5, 11K 4.1, CTPOUTH BEKTOP, MO €ro KOOPANHATAM; MPAKTUYECKUX
JIP 2,4,23,30 - omepupoBarth (opMyJaMH CIOXEHus, | paborT,

BBIUWTAHUS, CKaJSIPHOTO IPOU3BEACHHUS | pe3yibTarT

BEKTOPOB; BBITIOJTHEHUS

BBIUMCIATh YIIBI MEXAY TMPSMBIMH U | BHEAYJUTOPHBIX

IJIOCKOCTSIMU; CaMOCTOSITEIIbHBIX

- pemiath 3aJayd TPHUMEHSSI OCHOBHBIE | paboT.

CBOMCTBA U (HOPMYJIBI TEJl BPALICHHUS;

- HaxoAuThb O0OBEM TMPSAMOM MPHU3MBL,
MIUPAMHU/JIBL, IPSIMOTO KPYTOBOI'O LMJIMHJpA
U KOHYcCa, 11apa;

- HaxoIuTh IUIOLIAAM IIOBEPXHOCTEN
NPU3MBI, IUPaAMUAbI, IIIMHIpA, KOHyca U
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mrapa;

BbBIYUCTIATh H I/I306p aXXatb  OCHOBHBIC
9JICMCHTbBI IPAMBIX IIpU3M,
MapajuICIICIIUIICIOB,

- CTPOUTDH HpOCTCfII.HH@ CCUCHUA
MHOTI'OIr'paHHUKOB YKa3aHHbIX BBIIIIC,

BBIYUCJIATH IIOIIAAN 3THUX CEUCHHH.

¥30. Ctpouts ceueHus - pacKiaIbIBaTh BEKTOP MO Oa3ucy; TectupoBanue,
MHOTOTPaHHUKOB U M300pakaTh - TPOM3BOJUTH OINEPAIUIO  CIIOXKEHUS, | YCTHBIN OIpoc,
CEUEHHMS TeJl BpallCHUsI. BBIYMTAHUSI, YMHOXEHHUS BEKTOpa Ha | pe3yjibTaT
OK1-OK7,IIK 2.5, 11K 4.1, YHCIIO; BBIITOJIHCHUS
JIP 2,4,23,30 - CTPOUTH BEKTOP, 110 €ro KOOpJAUHATAM, MPaKTUYECKUX

- omepupoBaTh (opmysIaMu CIOXKEHHS, | padoT,

BBIYMTAHUS, CKAISIPHOTO TMPOU3BEACHUS | pe3ysbTaT

BEKTOPOB; BBITIOJTHCHUS

BBIUUCIIATh YIIBI MEXKAY TMPSMBIMH W | BHEAYJUTOPHBIX

IIJIOCKOCTSIMU; CaMOCTOSTEIIbHBIX

- pemiath 3aJadyd TPHMEHSST OCHOBHBIC | padoT..

CBOICTBa U (HOPMYIIBI TEJl BpAILICHUS;

- HaxoJWTh O0BEM MPAMOU MPHU3MBI,

MUPAMU/IBL, IPSMOTO KPYTOBOTO IIUIHH]IPA

Y KOHYcCa, 111apa;

- HAXOOUTh IUIOMIAJAM IOBEPXHOCTEH

MPU3MBI, TUPAMU/IbI, IIWINHAPA, KOHYCa U

mapa;

- BBIUHCIATH W H300paxkaTh OCHOBHBIE

AIIEMEHTBI MIPSMBIX MIPU3M,

napajuieenuInesoB,;

- CTPOUTHh  TPOCTECHUIINE  CEUYCHHS

MHOTOTPAaHHUKOB  YKa3aHHBIX  BBIIIE,

BBIYMCIISTH TUIOIIAM STUX CCUCHHIA.
3HaTh.
31. 3HaueHne MaTeMaTHYECKOM - aKCHOMBI CTEPEOMETPUH; TectupoBanue,
HayKH JUTsl pelieHus 3a1ad, - CJIE/ICTBUS U3 aKCHOM CTEPEOMETPHH; YCTHBIH OIpoc,
BO3HHUKAIOIINX B TEOPUH U - aKCHOMBI TUTAHUMETPHH; pe3ynbTar
MPaKTUKE; MHPOTY U - B3aUMHO€ pACIOJOXKEHHE TPSIMBIX, | BEITIOJHEHUS
OTPaHUYEHHOCTh PUMEHEHHUS MpsIMOM U TIJIOCKOCTH, JABYX IJIOCKOCTEN B | MPAKTHUYECKUX
MaTeMaTHYeCKHUX METOJIOB K MPOCTPAHCTBE; pabor,
aHaJIM3y U UCCIIEOBAHUIO - OCHOBHBIE TEOPEMBI O MAPAJUICIIBHOCTU | PE3yNbTaT
MPOIIECCOB U SIBJICHUH B IPUPOAE | MPSIMONH M TIJIOCKOCTH, MMAapajyIeIbHOCTH | BBITOJTHEHUS
1 o011ecTBe. JIBYX TIOCKOCTEH; BHEAYIUTOPHBIX
OK1-OK7,IIK 2.5, 11K 4.1, - CBOMCTBA MapaJIEIBLHOIO | CAMOCTOATEIIbHBIX
JIP 2,4,23,30 IPOEKTHUPOBAHUS M UX HpPUMEHEHHe Uit | paboT.

n300paxeHust Uryp B CTEPEOMETPUU;
OCHOBHBIE  TIOHSATUS  CTEPEOMETPHUU;
AKCUOMBI CTEPEOMETPHH W CIEICTBHS H3
HUX;

- B3aUMHO€ pACIOJIOKEHUE  MPSIMBIX,
OpsMOI U TJIOCKOCTH, JIBYX IUIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBLIC TCOPECMBI O
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MePIEHIUKYIIPHOCTH pSIMOM u
IJIOCKOCTH, NEPHEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TOHATHE YIJIa MEXAY NPSAMbBIMHU, YIJia

MEXTY IPSMOii U IUIOCKOCTBIO,
JIBYTPaHHOI'O yria, yria — MexXay
IUIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
HEepIEHAUKYISIPHOCTH psIMOI U
IJIOCKOCTH, NEPIEHIUKYISIPHOCTH
IJIOCKOCTEN;

- TOHATHE BEKTODA, IIPaBUIIO
napajieNnenunena;

- CBOMCTBa KOMILUTAaHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;

- NOpSIMOYTOJIbHAsi CUCTEMAa KOOPAUHAT;

- KOOpJHWHATHI BEKTOPA;

- CKaJsIpHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIlleHHUS;

- CBOMCTBA TEJI BpaIlICHHUS,

- moHsTHE O00BeMa W IUIOLIAAH
MMOBEPXHOCTH I'€OMETPHUYCCKOIO TeJa;

- (GopMyJbl IS BBIUYUCICHUS OOBEMOB H
Iomaaei MOBEPXHOCTEH
TCOMETPUUECKUX TEJ. TEPEUMCICHHBIX B
CoJIep’)KaHuU y4eOHOTO MaTepuana;

- TIOHATHE MHOIOTPaHHUKA, ero
IOBEPXHOCTH, TIOHATHE  MPaBUIBHOTO
MHOTOI'PaHHUKA;

- oIpeJesieHHne HPU3MBI,
napasuiesenuIesa, BUasl Ipusm;

- CBOMNCTBa pU3M u
napajuieNIenune10B.

32. 3HayeHue MPaKkTUKU U
BOIPOCOB, BOZHUKAIOILINX B CAMOM
MaTeMaTHKe JUIs GopMUpOBaHUS U
Pa3BUTHS MaTEMAaTUIECKON HAyKH.
OK1-OK7,IIK2.5,I1IK 4.1,

JIP 2,4,23,30

- aKCHOMBI CTEPEOMETPUH;
- CJIECTBUS U3 AKCHOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPHH;

- B3alMHOE€ pAaclOJIO)KEHHE MPSIMBIX,
IPSIMON U IJIOCKOCTH, JBYX IUIOCKOCTEHN B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O NaPAJUIEIBHOCTH
OpsIMOW M IUIOCKOCTH, MNapajljelIbHOCTH
JIBYX IJIOCKOCTEN;

- CBOMCTBA MapajuIeIbHOT O
IIPOEKTUPOBAHUS W MX IPUMEHEHHE s
n300paxeHust Uryp B CTEPEOMETPUH;
OCHOBHBIE HOHSITHS CTEPEOMETPHH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX;

- B3alMHOE pAacroJOKE€HHE MPSMBIX,
IPSIMON U IJIOCKOCTH, BYX IUIOCKOCTEHN B
MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0

TectupoBanue,
YCTHBIH OIpoC,
pe3ysbTar
BBITIOJTHEHUSI
IIPAKTUYECKUX
pabor,
pe3ysbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.
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MePIEHIUKYIIPHOCTH pSIMOM u
IJIOCKOCTH, NEPHEHIUKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TOHATHE YIJIa MEXAY NPSAMBIMHU, YIJia

MEXTY IPSMOii U IUIOCKOCTBIO,
JIBYTPaHHOI'O yria, yria — MexXay
IUIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
HEepIEHAUKYISIPHOCTH psIMOI U
IJIOCKOCTH, NEPIEHIUKYISIPHOCTH
IJIOCKOCTEN;

- TOHATHE BEKTODA, IIPaBUIIO
napajieNnenunena;

- CBOMCTBa KOMILUTAaHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;

- NOpSIMOYTOJIbHAsi CUCTEMAa KOOPAUHAT;

- KOOpJHWHATHI BEKTOPA;

- CKaJsIpHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIlleHHUS;

- CBOMCTBA TEJI BpaIlICHHUS,

- moHsTHE O00BeMa W IUIOLIAAH
MMOBEPXHOCTH I'€OMETPHUYCCKOIO TeJa;

- (GopMyJbl IS BBIUYUCICHUS OOBEMOB H
IIomaaen MOBEPXHOCTEH
TCOMETPUUECKUX TEJ. TEPEUMCICHHBIX B
CoJIep’)KaHuU y4eOHOTO MaTepuana;

- TOHSATHE MHOTOIpaHHUKa, ero
MOBEPXHOCTH, TIOHATHE  MPABUIBHOTO
MHOTOTpaHHUKA;
- omlpejelieHue MIPU3MBI,
napajiyieNienuIe Nia, BUAbl TPU3M;
- CBOICTBa npu3M u
napajuieNenuIe/10B.
33. Uneun pacmiupeHus YUCIOBBIX | - T'€OMETpUYECKas uHTepnperanus | TecTupoBaHue,
MHOXECTB KaK criocoda KOMIUJIEKCHBIX YHCETT; YCTHBIH o1poc,
MIOCTPOEHHUSI HOBOT'O - JIeHCTBUTENbHAas MW MHHMas 4YacTh, | pe3yJabTaT
MaTeMaTU4YeCKOro arnmapara Jis MOJYJb U apTYMEHT KOMITJIEKCHOTO YMCJIa; | BBITTOJHEHUS
pelIeHus: MpaKTUYECKHX 3a/1a4y U - anreOpanyeckas U | IPAKTUIECKUX
BHYTPEHHUX 3aJ]]a4 MaTEeMaTHKHU. TpUroHOMeTpuYeckass ¢GopMmbl  3amucu | pador,
OK1-0OK7,IIK 2.5, 11K 4.1, KOMILJICKCHBIX YHCENT; pe3yabTar
JIP 2,4,23,30 - apudMeTuyecKue eNCTBUSA HaJ | BLIOJHEHUS
KOMIUIEKCHBIMA ~ YUCIaMU B Pa3HBIX | BHEAYIUTOPHBIX
(dhopmax 3amnucu; CaMOCTOSTEIbHBIX
- KOMIUIEKCHO CONPSIKEHHbBIE YHCIIA. pabor.
35. BO3MOXXHOCTH T€OMETPUHU JJIsl | - aKCMOMBI CTEPEOMETPUH; TectupoBanue,
OTIMCaHUsI CBOMCTB peaTbHBIX - CJIEJICTBHS U3 aKCHOM CTEPEOMETPHH; YCTHBIH OTpocC,
MPEAMETOB U UX B3aUMHOTO - aKCHOMBI TUTAHUMETPHH; pe3ynbTat
PaCIOJIOKEHUS. - B3aUMHO€ pACIOJOKEHUE TPSIMBIX, | BHITIOJHECHUS
OK1-OK7,IIK2.5,1IK 4.1, IPSAMOM U IIJIOCKOCTH, IBYX IIOCKOCTEH B | MIPAKTHYECKUX
JIP 2,4,23,30 MIPOCTPAHCTBE; pabor,
- OCHOBHBIE€ TEOPEMBI O MAPaAJUICIIbHOCTU | PE3YNIbTaT
MPSIMON M TIJIOCKOCTH, TMAapajICIbHOCTH | BBITTOJTHEHUS
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JIBYX IJIOCKOCTEM;

- CBOMCTBA [apajieabHOro
IPOEKTHUPOBAHUSA M UX NPUMEHEHUE JyIs
n300pakeHust puUryp B CTepeOMETpUH;
OCHOBHBIE HOHATUSA CTEepEOMETPHUH;
AKCHOMBI CTEPEOMETPUM M CIEACTBUS U3
HUX;

- B3alUMHOE€ pAacHOJOKEHUE INPSMBIX,
OpSAMOH U IJIOCKOCTH, ABYX IIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOpEeMBbI 0
NEPIEHIUKYISIPHOCTH psIMOi U
IUIOCKOCTH, TEPHEHIUKYJIAPHOCTH JIBYX
IIOCKOCTEH;

- IIOHATHE yIja MEXAY IpSAMBIMH, yIia
MEXIY IpsAMON u IIOCKOCTBIO,
JIByTPaHHOTO yria, yrna — Mexay
IJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
HEepIEHAUKYISIPHOCTH npsIMOi U
IJIOCKOCTH, NEePHEHIUKYISIPHOCTH
IJIOCKOCTEN;

- TOHATHE BEKTODa, IIPABHIIO
napajieNnenunena;

- CBOMCTBa KOMILUTAaHAPHBIX u
KOJIJITMHEAPHBIX BEKTOPOB;

- [psAMOYroJibHAs CUCTEMa KOOpAUHAT;

- KOOpJAMHATBI BEKTOPA,;

- CKaJIIpHOE NPOU3BE/ICHUE BEKTOPOB;

- TeJIa BpallleH!s;

- CBOWCTBA TeJ BPAlllCHMUS,

- ToHATHE o0beMa M IUIOIIAJH
MOBEPXHOCTH F€OMETPUYECKOTO TEJa;

- (bopmynbl 1 BRIYMCIEHHUS OOBEMOB U
Iomaneu MMOBEPXHOCTEMN
reOMETPUYECKUX TEJ. MEPEUYUCICHHBIX B
coJIep’KaHUU y4eOHOro MaTepuana;

- TIOHATHE MHOIOTPaHHUKA, €ero
MOBEPXHOCTH, IOHATHE  MPABUIBHOIO
MHOTOTPaHHUKA;

- OompeJesneHue IIPU3MBI,
napajulesenuIea, BUbl IPU3M;

- CBOMCTBa IPU3M 51
napalyIesICUIEA0B.

BHEAYJAUTOPHBIX
CaMOCTOSITENTbHBIX
pabor.

36. YHUBepcanbHBII XapakTep
3aKOHOB JIOTUKHA MAaT€MaTUYECKUX
pacCcyXIeHHi, UX MPUMEHUMOCTh
B Pa3IMYHBIX 0071aCTAX
YEeJI0BEYECKOU eI TETbHOCTH.
OK1-0OK7,IIK 2.5, 11K 4.1,

JIP 2,4,23,30

- aKCHOMBI CTEPEOMETPHUH;

- CIIECTBUS U3 aKCUOM CTEPEOMETPUHU;

- aKCHOMBI IJITaHUMETPHH;

- B3aUMHOE PAaCIIOJIOKEHHUE  MPSAMBIX,
NPSAMON M TIJIOCKOCTH, ABYX IUIOCKOCTEH B
MIPOCTPAHCTBE;

- OCHOBHBIE€ TEOPEMBI O MAPALICTBHOCTH
NpsIMOM M TUIOCKOCTH, TAapaJuleIbHOCTH

TectupoBanue,
YCTHBIH OIIpOC,
pe3yJbTar
BBITIOJTHEHU S
MPaKTUYECKUX
paoor,
pe3yJnbTar
BBITIOJTHEHMSI
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JIBYX IJIOCKOCTEM;

- CBOMCTBA [apajieabHOro
IIPOEKTUPOBAHHUA W HMX IPUMEHEHHE I
n300pakeHust puUryp B CTepeOMETpUH;
OCHOBHBIE HOHSTHS CTEPEOMETPHH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3
HUX;

- B3alUMHOE€ pAacHOJOKEHUE INPSMBIX,
IPSIMOW M IJIOCKOCTH, JBYX IUIOCKOCTEH B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI 0
NEPIEHIUKYISIPHOCTH psIMOi U
IUIOCKOCTH, TEPIEHIUKYISIPHOCTH JABYX
IIOCKOCTEH;

- IOHATHE yIJIa MEXIy IpPSIMBIMHU, yria
MEXIY IpsAMON u IIOCKOCTBIO,
JBYTPaHHOI'O yria, yria — MEXIy
IJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI 0
HEepIEHAUKYISIPHOCTH npsIMOi U
IJIOCKOCTH, NEePHEHIUKYISIPHOCTH
IJIOCKOCTEN;

- TOHATHE BEKTODa, IIPABHIIO
napajieNnenunena;

- CBOMCTBa KOMILUTAaHAPHBIX u

KOJUTMHEAPHBIX BEKTOPOB;

- TIpSIMOYTOJIbHAsl CUCTEMa KOOPANHAT;

- KOOpJWHATHI BEKTOPA;

- CKaJsIpHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIllCHHUSI;

- CBOWCTBA TeJ BPAlllCHMUS,

- moHsTHEe o0beMa W IUIOIIAJH
MMOBEPXHOCTH T€OMETPUUYECKOTO TENa;

- Gopmynbl Ans BHIYHMCIEHUS 00BEMOB U
Iomaneu MMOBEPXHOCTEMN
T€OMETPUUECKUX TEJ. TEPEUMCICHHBIX B
COJIEpKaHUU yueOHOTO MaTepHaa;

- TMOHATHE MHOTOIpaHHUKa, ero
MOBEPXHOCTH, TIOHSATHE  MPABUIHHOTO
MHOT'OTpaHHUKa;

- OIlpeJesieHHe IIPU3MBI,
napajulesenuIea, BUbl IPU3M;

- CBOMCTBa IPU3M 51
napaJyIesICUIEe0B.

BHEAYJAUTOPHBIX
CaMOCTOSITENTbHBIX
pabor.
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3 OIEHKA OCBOEHHUA YYEBHOM JUCIHUATLIMHBI

3.1. ®opMbI U MeTObI OLIEHUBAHUS
[IpenmeTom oLieHKH Clly»aT yMeHHs U 3HaHus, npeaycMmoTpenubie @PI'OC no aucnuminuae OY n.0711
MaremaTrka, HarpaBJieHHbIE Ha (POPMHUPOBAHUE OOIMIMX U MPOPECCHOHATBHBIX KOMIICTCHLIUH, a TaKKe
JUYHOCTHBIX PE3yJIbTaTOB B paMKaX MPOrpaMMbl BOCITUTAHUSI.
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KoHTpoJib 1 o1leHKa 0CBOEHUs Y4eOHOil TUCHUILIMHBI (peIMeTa) o TeMaM (pasaeaam)

JieMeHT y4eOHOoM DopMbl 1 METOIbI KOHTPOJISI
AMCHUIINHBI Texkyuuii KOHTPOJIb Py0e:xHblIii KOHTPOJIb IIpome:xxyTouHasi aTTecTanus
®opMa KOHTPOJISI IIpoBepsiemble dopma IIpoBepsiembie dopma IIposepsiembie OK,
OK,V,3 KOHTPOJIs OK,V,3 KOHTPOJIA Y.3
Pa3zpean 1. Oxzamen OK1
Hucnosele u V2
OyKBEHHEIE JIP 2,4,23,30

BbIpakeHUs. PazBuTune
MIOHSTHSL O YUCIIE.

BBeaeHue. Yemmuwuii onpoc V2

Tema 1.1.-1.6. Camocmosmenvnas paboma | JIP 2,4,23,30
Uucna u Beruucnenus. | Ilpakmuueckoe 3ansimue Nol
Bripaxkenus u Ilpakmuueckoe 3anamue No2
npeoOpa3oBaHuUs.
HarypanbHsle, neinsie,
paluoHalbHbIE,
HppaIMoHaIbHBIE
qucia.
JleicTBUTENbHBIE
yucna. [Ipubmmkennbie
BBIYMCIICHHUS.
[IpakTrueckoe 3aHsTHE
Nel «Yucna u
BBIYHCIICHUSI.
JIuHeliHble paBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEUHBIX YPABHEHUMN.
[IpakTHueckoe 3aHsATHE
No2 «JIuneiinbie
ypaBHEHUS U




HCPaBCHCTBa.

Tema 1.7. Pemenue Yemmuwiii onpoc OK1

PO eCCUOHATBHBIX Camocmosmenvhas paboma | V2

3azad. JIP 2,4,23,30

Pasznea 2. Drzamen | Y6, V7, V8

DOyHKIUH. JIP 2,4,23,30

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

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

yrciaoBoil pyakuum u | [lpakmuueckoe 3anamue Ne3

CHIOCOOBI ee 3a/1aHusl.

CaoiicTBa (yHKIHN.

Pemenue 3agay.

OoparHast GyHKIHS.

[IpakTudeckoe 3anaTue

No3  «DyHKIMNY.

Pasznen 3. Oxzamen IIK 2.5

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

Y9, V17, VI8, V22

JIP 2,4,23,30

Tema 3.1.-3.14. Yemmuwuii onpoc Vi1, V5 Ve, V7,

Uucnosas okpyxHOCTh. | Camocmoamenvras paboma | V8, V9, V17,

CuHyC 1 KOCUHYC, IIpaxmuueckoe 3anamue Ned | V18, V22

TaHTeHC U KOTaHTeHC. |[Ipakmuuecxoe 3auamue Ne5 | JIP 2,4,23,30

Tpuronomerpuueckue
(GYHKIIUHU YHCIOBOTO
apryMeHTa.
Tpuronomerpudeckue
(GYHKIIHMU YTIIOBOTO
apryMeHTa.
[IpakTnueckoe 3anaTue
Ned «Hucnosas
OKPYKHOCTB».
DyHKIUU y=COSX,

IIpaxmuueckoe 3anamue No6
Ilpakxmuueckoe 3auamue Ne7
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Yy=SIiNX X CBOWCTBA U
rpaduKy.

OyHkmuu y=tgx,
y=CtgX ux CBOICTBA U
rpadukH.

OobpatHbIe
TPUTOHOMETPHUUYECKHUE
byHKIHN.
[IpeobpazoBanue
rpapuKoB
TPUTOHOMETPUUYECKUX
GyHKIHH.
[IpakTruyeckoe 3aHsATHE
Ne5 «I'paduku
OCHOBHBIX
TPUTOHOMETPHUYECKUX
byHKIHI.
Tpuronomerpuueckue
(byHKIUN CYMMBI U
Pa3HOCTH apryMEHTOB.
OcHoBHbIE
TPUTOHOMETPHUUYECKHE
TOKIECTBA.
[IpeobpazoBanue cymm
Y IIPOU3BEICHUN
TPUTOHOMETPHUYECKUX
GbyHKIHI.
[TpakTHyeckoe 3aHsATHE
No6 «IIpeobpazoBanue
TPUTOHOMETPHUYECKUX
BBIPOKECHUIN».
IIpocreiimue
TPUTOHOMETPHUYECKHE
ypaBHEHUS U
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HEpaBEHCTBA.
OCHOBHBIE METOBI
perieHus
TPUTOHOMETPUUECKUX
YpaBHEHUH.
Onnopoanbie
TPUTOHOMETPUYECCKHE
ypaBHEHUS.
[IpakTHueckoe 3aHsATHE
Ne7
«TpuroHoMeTpu4ecKre
ypaBHEHUS U
HEPaBEHCTBAY.
Pemenne
po¢eCCHOHATBHBIX
3agad. [IpakTrueckoe
3aHsTHE Nog

«Tpuronomerpuyeckue
byHKIIN.
Tema 3.15. Pemenue Yemmuwiii onpoc IIK 2.5
npodeccuoHaNbHBIX Camocmosmenvras paboma | V1, V5, V6, V7,
3azad. V8, V9, Vi7,
Vis, V22
JIP 2,4,23,30
Tema 3.16. Yemmuwuii onpoc Vi1, V5 Ve, V7,
[IpakTuueckoe 3ausatue | Camocmosmenvras paboma | V8, V9, V17,
Ne8 Ipaxmuuecroe 3anamue Ne8 | V18, V22
«TpuroHoMeTpuieckKue JIP 2,4,23,30
GbyHKIHN.
Pazpea 4. Ox3amen V1, V3, Vo, V7, V8,
Hauana Vi1, V12, V13, V14
MaTeMaTU4eCKOro JIP 2,4,23,30

anayusa. I[IpousBoanas
byHKIIH.
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Tema 4.1.-4.8.
Hucnoseie
MIOCJIEI0BATEIbHOCTH.
[Ipenen uncnosoit
MIOCJIEI0BATEIbHOCTH.
[Mpenen GyHkmwm.
Onpenenenue
IIPOU3BOJHOM.
Breruucnenue
MIPOU3BOIHBIX.
HuddepenunpoBanue
CIIO’)KHOW ()YHKIIHH.
HuddepenunpoBanue
oOpartHoOIt

GbyHKIIH.
[IpakTHueckoe 3aHsaTHE
No9 «IpousBonnas
byHKIunY». YpaBHEHHE
KacaTeJIbHO! K
rpaduky GyHKIUH.
[IpumeHeHue
MIPOU3BOIHOM JJIA
UCCIIETOBaHUS
GbyHKIIH.
[IpumeHenue
MIPOU3BOIHOM I
HaXO0XJICHUS
HauOOJBIINX U
HAWMMEHBIIINX 3HAYEHUN
BEJIMYMH.
[IpakTHueckoe 3aHsATHE
NelO «IIpumenenue
MIPOU3BOTHOM

byHKIHIN.

Yemuwiu onpoc;
Camocmosmenvras paboma
Ilpakmuueckoe 3anamue
Ne9

Ilpakmuueckoe 3anamue
Nel(

Vi1, V3, V6, V7,
V8, Vi, V12,
Vi3, Vi4

JIP 2,4,23,30

33



Pazpea 5.
I'eomerpus. IIpsmblie u
IUIOCKOCTH B

Dxzamen

OK 4,0K 6
IIK 4.1
V25, V26, Y27,

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

Tema 5.1. Axcuombl Yemmuwiii onpoc OK 4
CTEPEOMETPHH, Camocmosmenvhas paboma | ¥25, V26, Y27,
HEKOTOpBIE CIIEJICTBUS V28,31, 32, 35,
W3 HUX. 36

JIP 2,4,23,30
Tema 5.2.-5.6. Yemmuwiit onpoc Y25, V26, V27,
[IpakTuueckoe 3ausatue | Camocmosimenvnas paboma | Y28 ,31, 32, 35,
Nell «ITpumenenue Ilpaxmuueckoe 3ansamue 36
aKCHOM MNell JIP 2,4,23,30
CTEPEOMETPHUI. IIpaxmuueckoe 3anamue
[TapannensHOCTH Nel2
MPSIMBIX, IPSMOM U IIpaxmuueckoe 3anamue
TJIOCKOCTH. Nel3
[TapamiensHOCTB
IJTOCKOCTE.
[IpakTudeckoe 3aHaTHe
Nel2 «ITapannensHOCTh
MPSIMBIX U
TTOCKOCTEN».
CkpenuBarommecs
MPsIMBIC, YTOJ MEXKTY
MPSIMBIMHU.
[IpakTrueckoe 3aHsTHE
Nel3 «Yron mexnay
TIPSIMBIMID.
Tema 5.7. Terpasap u | Yemnuwuii onpoc 1IK 4.1
napajuieJenuIe]. Camocmosmenvnas paboma | Y25, ¥26, Y27,
Pemenue 3anau. V28,31, 32, 35,

36
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JIP 2,4,23,30

Tema 5.8.-5.12. Yemmuwiii onpoc Y25, V26, V27,
[Ipaktuueckoe 3anstue | Camocmosmenvuas paboma | Y28 ,31, 32, 35,
Nel4 «Tetpasgp. IIpakmuueckoe 3anamue 36
[Tapannenenuneny. Nel4 JIP 2,4,23,30
[lepnennukynsapHocts | [lpakmuyeckoe 3ansmue
MpSIMOM M TUIOCKOCTH. | Nel5
VYron mexay npsamMont u | [Ipakmuueckoe 3anamue
IJIOCKOCTBIO. MNel6
[IpakTrueckoe 3aHsaTHE
Nel5 «Ilepnenaukynsp
Y HAaKJIOHHBIEY.
JIByrpaHHbIN yroJI.
[lepnenquKyISIpHOCTD
IIJIOCKOCTEH.
[IpakTrueckoe 3aHsATHE
Nel6
Tema 5.13.-5.15. Yemmuwiu onpoc Y25, V26, V27,
N3o6paxenne Camocmosmenvras paboma | V28,31, 32, 35,
IIPOCTPAHCTBEHHBIX IIpakmuueckoe 3anamue 36
¢buryp. Ilpaktuueckoe | Nel7 JIP 2,4,23,30
3ansaTHe Nel7 Ilpaxmuueckoe 3ansimue
«IIpocTpaHCTBEHHBIE Nel8
buryps».
[IpakTHueckoe 3aHsiTHE
Nel8 «Crepeomerpusi».
Tema 5.16. Yemmuwiii onpoc OK 6
O06001menue u Camocmosmenvnas paboma | Y25, ¥26, V27,
cucTeMaTu3alus V28,31, 32, 35,
3HAHUM. 36

JIP 2,4,23,30
Pa3nea 6. Ox3amen OK1
Uucnossle u Vi, V5
OyKBEHHBIE JIP 2,4,23,30
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BbIpakeHus1. CTeneHu
1 KOPHH.

Tema 6.1.-6.6.
Kopens n-noit
CTEIEHH.
[TpeobOpaszoBanue
BBIPAYKCHU,
CoZepIKaLIIX
panuKabl.

Oyukuuun Y = Q/; ,
HX CBOMCTBA U
rpaduKy.
[IpakTHueckoe 3aHsATHE
Nel9 «Pagukaib».
Crenennsle GyHKIUH.
Crenennble QyHKIHH,
WX CBOKMCTBA, TpaduKH.

Yemmuwiit onpoc
Camocmosmenvuasn paboma

IIpakmuueckoe 3ansamue
MNel9

Vi, V5
JIP 2,4,23,30

Tema 6.7. Pemienne
npodeccCuoHaNBHBIX
3ajad.

Yemmuuwiii onpoc
Camocmosmenvras paboma

OK1
VI,V5
JIP 2,4,23,30

Tema 6.8.-6.14.
[IpakTrueckoe 3aHsTHE
Ne20 «Crenenu u
KOPHU».
IToxa3arennHas
(GyHKIMS ee CBOMCTBA
u rpaduK.
[IpakTHueckoe 3aHsATHE
Ne21 «Iloka3zarenpHast
GyHKIHS.
Iloka3zaTenbHbIC
ypaBHEHUS.
[IpakTrueckoe 3aHsiTHE

Yemmuwiii onpoc
Camocmosmenvhas paboma
Ilpaxmuuyeckoe 3anamue
Ne20

Ipaxmuuecxoe 3anamue
Ne21

Ipaxmuueckoe 3anamue
No22

IIpaxmuueckoe 3anamue
Ne23

VI1,V5 V6, V7,
Vs, V9
JIP 2,4,23,30
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Ne22 «Iloka3aTelbHBIE
YpaBHEHUS.
IloxazaTennHBIC
HEPaBEHCTBA.
[IpakTHueckoe 3aHsATHE
Ne23 «Iloka3aTebHBIE
HEPaBEHCTBAY.

Tema 6.15.-6.27.
[TonsiTue norapudma.
Jlorapudmuaeckas
¢byHKIMS, ee CBOICTBa
u rpaduk.
[IpakTHueckoe 3aHsTHE
Ne24 «I'paduxu
Jorapu(pMUIEeCcKUX
byHKIHR.

CaoiicTBa
JorapugmMoB.
[IpakTHueckoe 3aHsTHE
Ne25 «Jlorapudmsi».
Pemenue 3anau.
Jlorapudmuueckue
YPaBHEHUS.
Jlorapudmuaeckue
HEPAaBEHCTBA.
[IpakTrueckoe 3aHsTHE
Ne26
«Jlorapudmuueckue
YPaBHEHUS.
[IpakTHueckoe 3aHsATHE
Ne27
«Jlorapudmuveckue
HEPABEHCTBAY.
Juddepenunponanue

Yemmuuwiii onpoc
Camocmosmenvuas paboma
Ilpakxmuueckoe 3anamue

No24

IIpakmuueckoe 3anamue

No25

IIpakmuueckoe 3anamue

No26

IIpakmuueckoe 3anamue

No27

IIpakmuueckoe 3anamue

No28

V1, V5, V6, V7,
V8, V9
JIP 2,4,23,30
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MOKa3aTeIbHON 1
JorapupMHUECKON
bynkumii. Pemmenne
npodecCHoHATBHBIX
3azad.

[IpakTudeckoe 3aHaTHe
No28

«Jlorapudpmuueckas

GyHKIHS.

Paznea 7. OKx3amen Vil, V15
Hauana JIP 2,4,23,30
MaTEeMaTHIECKOTO

a”anu3a. aTerpan u
€ro NpUMEHEHHUE.

Tema 7.1.-7.10.
[IepBoobOpaznas.
Brrunciienue
HEOIIPEIEICHHOT O
UHTETpaa.
[IpakTrueckoe 3aHsTHE
Ne29
«HeonpeneneHHbIi
UHTETpaID».
OmnpeneneHHbIi
uHTErpai, popmyina
Herotona-Jleitonumna.
Beruucnenune
OINPEJIETIEHHOTO
UHTETpaa.
[IpakTHueckoe 3aHsATHE
Ne30 «OnpeneneHuslit
UHTErpain».
Haxoxnaenue miomanu
KPHUBOJIMHENHON

Yemmuwiit onpoc

Camocmosmenvhas paboma
Ipaxmuueckoe 3ansimue

Ne29
Ipaxmuueckoe 3ansimue
MNe30
Ipaxmuueckoe 3ansimue
MNe31
Ipaxmuueckoe 3ansimue

Ne32

Vil, V15
JIP 2,4,23,30
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Tpamneuuu.
[IpakTuueckoe 3aHsiTUE
Ne31 «Beruncnenue
TJI0ILA U
KPUBOJIMHECUHOM
Tpanenum.

Pemrenue 3agau c
MIPUMEHEHUEM
HMHTErPAJIOB.
[IpakTnueckoe 3aHsaTHE
Ne32 «nTerpan u ero

MIPUMCHCHHE.
Pa3pea 8. Oxzamen V25, V26, Y27, V28,
I'eomeTpus. Y29, V30, V31, 31,
Koopaunats! u 32, 35, 36
BEKTOPBI. JIP 2,4,23,30

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

Bexkrops! B Camocmosmenvnas paboma | Y28, ¥29, V30,

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

[TpakTuueckoe 3anstue | Ne33 36

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

BEKTODPBI».
Kommuianaphsie
BEKTODBI.
IIpakTnueckoe 3anaTne
Ne34 «KommnanapHsie
BEKTOPBI».
Koopaunnatsl Touku u
KOOpJMHATHI BEKTOPA.
[IpakTHueckoe 3aHsATHE
Ne35 «Koopaunats!
TOYKH U BEKTOPay.
CkansipHoe
MIPOU3BE/ICHIE

Ne34
HpaxmuquKoe 3aHAamue
MNe35
HpaxmuquKoe 3aHAamue
Ne36
HpaxmuquKoe 3aHAamue

Ne37
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BEKTOPOB.

JIBrKeHus.
[IpakTHueckoe 3aHsATHE
No36 «IIpousBenenue
BEKTOPOB.

Pemenue
npodeccroHalIbHbBIX
3agad. [IpakTrueckoe
3aHsTue Ne37
«Koopaunatel u

BEKTOPBD».
Paznen 9. OKkzamen OK?2
['eometpus. V25, V26, Y27, V28,
MHoOrorpaHHuKH. V29, V31, 31, 32,
35, 36
JIP 2,4,23,30
Tema 9.1.-9.7. Yemmuwiit onpoc Y25, V26, V27,
[Tonsitue Camocmosmenvnas paboma | Y28, ¥29, V31,
MHOT'OI'PaHHUKA. Ilpakmuueckoe 3anamue 31, 32, 35, 36
[Tpu3ma. Ne38 JIP 2,4,23,30
[upamupa. Ilpaxmuueckoe 3ansmue
[TpaBunbHBIE MNe39
MHOT'OI'PaHHHKH.
[IpakTrueckoe 3aHsTHE
Ne38 «IIpuzma n
MTUPAMUIAY.
Pemenue 3anau.
[IpakTrueckoe 3aHsTHE
Ne39
«MHOTrOrpaHHUKN.
Tema 9.8.-9.13. Yemmuwiii onpoc Y25, V26, V27,
Humusmap. Camocmosmenvnas paboma | Y28, V29, V31,
Komnyec. [Ipaktnueckoe | Ilpakmuueckoe 3ansamue 31, 32, 35, 36
3aasaTue Ne4( Ned( JIP 2,4,23,30
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«unuHap, KOHyC».
Cdepa u map.
Pemrenue 3agau.
[IpakTudeckoe 3aHaTHe
No41 «Cdepa, mapy.

IIpaxmuueckoe 3anamue
Ne4l

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

O0BéM Camocmosmenvnas paboma | Y28, V29, V31,

IIPSIMOYTOJIBHOT'O IIpaxmuueckoe 3anamue 31, 32, 35, 36

napajuiesenumnesa, No42 JIP 2,4,23,30

IIPSIMOM IIPU3MBI,

HUAJTUHIPA.

[IpakTHueckoe 3aHsaTHE

Ned2 «O0BEMBI

MHOTOTPaHHUKOB.

OO0OBEM HAKIIOHHOM

MIPU3MBI, TUPAMHUIBI U

KOHYyca.

O0BeM mapa u

IJI01ab ChEpHl.

IlonoOue Tei.

Tema 9.19. Pemenue Yemmuwiii onpoc OK?2

npodeccroHalIbHbIX Camocmosmenvnas paboma | Y25, V26, V27,

3a7ad4. Y28, V29, V31,
31, 32, 35, 36
JIP 2,4,23,30

Tema 9.20. Yemmuwiit onpoc Y25, V26, V27,

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

No43 «O0BEMBI TEY. Ilpakmuueckoe 3auamue 31, 32, 35, 36

Ne43 JIP 2,4,23,30

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

Oxzamen

V4
JIP 2,4,23,30
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Tema 10.1.-10.9.
KomnnekcHeie uncia u
aprupMeTHIECKHE
orepalny HaJl HUMH.
KommiekcHble uucna.
[IpakTuueckoe 3aHsiTUE
Ne44 «JleiicTBHS €
KOMILIEKCHBIMU
YUCJIAMU B
anredpandecKoi
dhopme».
KomnnekcHeie uncia u
KBaJpaTHbIE
ypaBHEHUS.
[IpakTHueckoe 3aHsTHE
Ned45 «KBanpaTHbie
ypaBHEHUS €
OTPHULIATEITLHBIM
JTUCKPUMUHAHTOM.
Bossenenue
KOMILIEKCHOTO YHCTia B
creneHb. M3Bneuenue
KOpHEH U3
KOMILIEKCHOTO YHCIIA.
[IpakTrueckoe 3aHsTHE
Ne46 «Bozenenue
KOMILIEKCHOTO YHCTia B
HaTypaJIbHYIO
CTEIICHbBY.

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

Yemmuwiit onpoc

Camocmosmenvuasn paboma

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

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

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

Dxzamen

OK5
JIP 2,4,23,30

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

Yemmuuwiii onpoc
Camocmosmenvuas paboma
Ilpakxmuueckoe 3anamue

Ned8

V22
JIP 2,4,23,30

Tema 11.3. Pemienue
3a7ad.

Yemmuwiit onpoc
Camocmosmenvhas paboma

OK5
V22
JIP 2,4,23,30

Tema 11.4.
[IpakTHueckoe 3aHsiTHE
Ne49
«KomOuHaTopukay.

Yemmuwiut onpoc
Camocmosmenvras paboma
IIpakxmuueckoe 3anamue

Ned9

V22
JIP 2,4,23,30

Paznen 12.

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

Ox3amen

OK I, OK 3,0K7

V23
JIP 2,4,23,30

Tema 12.1.
OCHOBHBIE TIOHATHSA
TEOPUU BEPOSTHOCTEH.

Yemmuwiii onpoc
Camocmosmenvhas paboma

OK7
V23
JIP 2,4,23,30

Tema 12.2.- 12.3.

Yemmuwiii onpoc

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

Ne50 «Teopus Ilpakmuueckoe 3anamue

BEPOSTHOCTEH». No50

DNeMEeHThI

MaTeMaTU4eCKOM

CTaTHCTHUKH.

Tema 12.4. Yemmuwui onpoc OK 3

[Ipaktuyeckoe 3austue | Camocmosmenvuas paboma | Y23

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

«MaremaTtudeckas No51

CTaTHCTUKAY.

Tema 12.5. Pemienue Yemmuuwiii onpoc OK1

po¢eCCHOHATBHBIX Camocmosmenvras paboma | Y23

3aj1a4. JIP 2,4,23,30

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

Tema 13.1.-13.8. Yemuwiii onpoc Vie,yi7

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

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

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

IIpakmuueckoe 3ansamue
No52

IIpakmuueckoe 3ansamue
Ne53

IIpakmuueckoe 3anamue
NS4

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

Tema 13.9. Pemenne
npodecCHoHATBHBIX
3aa4.

Yemmuwiit onpoc

Camocmosmenvuasn paboma

Vie, vi7
JIP 2,4,23,30

Pazgen 14.
YucnoBeie 1
OYKBCHHBIE
BBIpaKCHHUS.
MHOTO0YJICHEI.

Dxzamen

V3
JIP 2,4,23,30

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

Yemmuwiit onpoc

Camocmosmenvhas paboma

HpakmuquKoe 3aHAamue
MNe56
HpakmuquKoe 3aHAamue

NeS7

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

(DyHKHHOHaHLHBIﬁ NMPU3HAK OLE€HOYHOI'O CpeacCTBa (TI/Il'l

Koxa onenounoro

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

4.1 Temnbl 3cce (pedpepaToB, 10KJIAI0B, COOOIEHNI)
HcTopuueckue CBECHUS O Pa3BUTHH aJIreOpBbI.

[MpuoskeHus POU3BOIHON K PEHICHUIO (PU3MUYCCKUX 337124,
[MpuknanHoe 3HaUeHUE MPOU3BOAHON U nuddepenHmana.
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH.

B3anMHoe pacroioxeHne IpsMbIX M IIOCKOCTEH B MPOCTPAHCTBE.
[MeprieHAMKYIAPHOCTD MPSIMBIX M TUIOCKOCTEH.

Hcropus nosiBienus gorapudma.

NookrwnpE

4.1.2 lloaroTroBKa CIPAaBOYHOI0 MaTepHaJia
MHO0K€eCTBO JIEHCTBUTENIbHBIX YNCET.

Bupst 1 criocoOb! pemeHus ypaBHEHHH 1 HEPaBEHCTB.
IIponeHTHI.

DyHKIHUH.

Tpuronomerpuyeckue GyHKIIHH.

ITpeoOpa3oBaHrEe TPUTOHOMETPUUECKUX BBIPAKEHUM.
TpuronomeTpuyeckue ypaBHEHHUS.

[Tpou3BonHast GyHKIUH.

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

11. Tloka3arenbHasi GyHKITHS.

12. Jlorapudmsr.

13. IlepBooOpa3Has u HHTETpa

14. BexTopsl B IPOCTPAHCTBE.

15. Merox KOOpAMHAT B IPOCTPAHCTBE.

16. ITnomaap MOBEPXHOCTH MHOTOTPAHHUKOB.

17. TInowmaab MOBEPXHOCTEH TeN BpaIllCHHUS.

18. OOGBEMBI TeuI.

19. KomrmnekcHble yucia.

20. DeMeHThl MaTeMaTUIEeCKOW CTAaTHCTUKH, KOMOMHATOPHKYU M TEOPUU BEPOSTHOCTEH.
21. VYpaBHeHus u HepaBeHCTBA. CUCTEMBl ypaBHEHUHN 1 HEPABEHCTB.
22. MHOTOYICHBI.

ROo~NoGO~LNE

KoOHTpoJIb BBIMOTHEHUSI JAHHOTO BHJA CAMOCTOSTEIHLHON pPabOThI OCYIIECTBISETCS BO BpeMs
y4eOHOrO 3aHATHSA B BHUJAE NPOBEPKH MpernojaBareieM MHcbMeHHOTO 3cce (pedepara, mokiana,
COOOINICHUS) MJIM YCTHOTO BBICTYIUJICHUSI 00YyJaromerocs.

Kpurepun onenku:

«5» — OannoB BBICTABISIETCS O0YyYalOIIEMYCs, €CIM TeéMa pacKkpbiTa BCECTOPOHHE; MaTepHal
10100paH aKTyaJIbHBINM, U3J10KEH JIOTUYHO U MOCIEI0BATENbHO; MaTepUal JOCTATOYHO MIUTIOCTPUPOBAH
JOCTOBEPHBIMU TIPUMEpaMH; IPE3EHTALMs BBICTPOEHA B COOTBETCTBUM C TEKCTOM BBICTYIUIEHUS,
apryMeHTalus U CUCTEMa J0Ka3aTelIbCTB KOPPEKTHBI.

«4» — OanoB BBICTaBIsAETCS OOyYaroIEMyCs, €CIM TeMa pacKpbiTa BCECTOPOHHE; HWMEIOTCS
HETOYHOCTH B TEPMUHOJIOTUU U U3JIOKEHUU, HE MCKAXKAIOIIKE COJIEep)KaHHWe TEMBbI, MaTepuall moJo0paH
aKTyaJIbHBIN, HO U3JI0’KEH C HapYyILIEHUEM T0CIIEI0BATENBHOCTH; HEAOCTATOYHO JOCTOBEPHBIX TPUMEPOB.

«3» — 0aioB BBICTABISIETCS OOYYAIOIIEMYCsl, €CIIM TeMa COOOIIEHUSI COOTBETCTBYET
COJIEP’)KaHUIO, HO pACKpPbhITa HE TIOJHOCTBIO; HMEIOTCS CEpPhE3HBIE OIMOKM B TEPMHUHOJOTHH U
M3JI0KEHUH, YaCTHYHO HCKaXKaIOIIHe CMBICIT COJIEpKAHHS y4eOHOTO Marepuana,
MaTepuad  HM3J0XKEH  HEMOCIeJOBaTelbHO W HEJIOTHYHO;  HEJAOCTAaTOYHO  JOCTOBEPHBIX
MIPUMEPOB.
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«2» — OayyoB BBICTABISAETCS OOYyYaroIIEeMYycCs, €CJIM TéMa HE COOTBETCTBYET COJIEP)KAHUIO, HE
packpeITa; Moj0OpaH HEJOCTOBEPHBIN MaTepHuai; rpyOble OMMOKM B TEPMHHOJIOTUH U H3JIOKEHHH,
MOJIHOCThIO HMCKAQXKAIOIIUE CMBICH COJEepKaHUs YyueOHOro Marepuana; uHGOpMalus H3JI0KEeHa
HEJIOIMYHO; BBIBOJIbI HEBEPHBIE WJIU OTCYTCTBYIOT.

4.2 Bonipocsl AJ151 yCTHOIO 0o1poca

Uro Takoe npoctoe uncio?

Kakoe 4uncino Ha3bIBaeTCsi COCTaBHBIM?

Paznoxwure Ha mpocThie MHOXUTEHM Yrcio 720.

Cdopmynupyiite TeOpeMy O JAEIEHHU C OCTATKOM.

Uro Takoe B3aMMHO IMPOCThIE uncria?

Kakwue 3HaeTe cBOiCTBa OTHOIICHHS IETMMOCTH Ha MHOYKECTBE HATYpaIbHBIX YMCeN?
JlaiiTe onpeneneHue YuciiOBOM OKPYKHOCTH.

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

[lepeuncnnte 0OCHOBHBIE CBOICTBA (DYHKIIMU y=COSX.

0. IlepeunciuTte OCHOBHBIE CBOMCTBA PYHKIMU Yy=SIiNX.

1. Yro Takoe ropu30HTAIBHBIC U BEPTHKAIBHBIE aCHMIITOTHI?

12. B ueM COCTOUT reOMETPUYECKHI CMBICI TPOU3BOTHOM?

13. Yro Ha3BIBAIOT MPEEIIOM YHCIOBOM MOCIEI0BATEIHLHOCTH?

14. B yem cocTouT HU3NYECKUM CMBICI IPOU3BOTHOM ?

15. Cdopmynupyiite onpeaeneHue Npou3BOAHOM.

16. Ilepeuncnure OCHOBHBIC IpaBuiia AU¢dHEpEeHIUPOBAHUS.

17. Tlepeuncnute OCHOBHBIE aKCHOMBI CTEPEOMETPHH U MX CIIC/ICTBUSI.

18. Kaxkue npsiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapalICIbHBIMU?

19. [laiiTe onpeneneHne NapauIeIbHOCTH MIPSIMON U TUNIOCKOCTH B TIPOCTPAHCTBE.
20. Kakue mpsimMble B IPOCTPAHCTBE HA3bIBAIOTCS CKPEIIUBAIOIIUMUCS?

21. Yro Takoe yroi MEeXAy CKPEUIMBAIOIIUMHUCS MPSIMBIMU?

22. ]laiiTe ompeneneHue MNEePHeHIUKYISIPHOCTH MPSMOi U TUIOCKOCTH B POCTPAHCTBE.
23. Yto Takoe neprneHanKysp?

24. Yto Takoe MpOeKIus NpsIMOi Ha MI0CKOCTh?

25. Kakwue miockocTy B MPOCTPAHCTBE HA3BIBAIOTCS NEPIIEHINKYIISIPHBIME?

26. UYro Takoe ABYrpaHHBIN yromn?

27. Yro Takoe paaukan?

28. Ilepeunciute cBOWCTBA KOPHS N-OU CTENEHHU.

29. Kak BBIYMCIHTH 3HAUEHUE CTETICHH C JIFOOBIM [IEJT0YHCICHHBIM MToKa3aTenem?
30. Kak npeoOpa3oBbIBaTh BEIPAKEHMS, COJEPIKALINE PaIUKAIbI?

31. IpuBemuTe MpUMEpHI CTENCHHBIX (QYHKINH.

32. JlaiiTe omnpeneieHue Moka3areabHOU QYHKIUH.

33. Ilepeuncnure cBOWCTBA MOKA3aTEIBHON (DYHKITHH.

34. TlpuBenute MpUMepbI MOKA3aTEIbHBIX QYHKIUH

35. Kakwue ypaBHEHUS HA3bIBAIOTCS TTOKA3aTEIIHBHBIMU?

36. Kakue HepaBeHCTBA Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

37. [aiite onpenenenue gorapudpma.

38. Ilepeuncnure cBoOlcTBA JIoTapU(HPMUIECKON PYHKIINH.

39. Ilepeuncnute cBoiicTBa Jorapudma.

40. Kaxue cymecTBYIOT METOJIbI PEIICHHS JTOTapH(PMHIECKIX YPAaBHEHUH?

41. Kak nepeiTv K HOBOMY OCHOBAHUIO Jlorapudma’?

42. UYro o3zHavaet noctosiHHas C B ONpeielIeHnH HeONpeIeIeHHOro nHTerpaia?

43. TloueMy MHTErpaj Ha3bIBACTCS HEOMPEACICHHBIM?
44, Kaxas QyHKIUS Ha3bIBaeTCsA NEepBOOOPA3HOM /Ui 3a7aHHON QyHKIMN?

45. Yro Ha3bIBaeTCA HCOMPCACIICHHBIM I/IHTeraJ'IOM?

RBPROoo N~ WNE
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46.

47.
48.
49.
50.
51.
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.

B uem cocTouT reoMeTpUUECKUil CMBICT HEONIPEIEIEHHOIO HHTErpasia’?

Kaxue Bunbl ABMKEHUIN B IPOCTPAHCTBE BbI 3HaeTe?

Kakune nBa BekTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJUIMHEAPHBIMU?

Jlalite onpeneneHne BEKTOpa B MPOCTPAHCTBE.

Uemy paBHO CKaISIPHOE MPOU3BEAECHUE BEKTOPOB?

Kakue 1Ba BeKTOpa B IPOCTPaHCTBE HA3bIBAIOTCSA KOMILJIAaHAPHBIMU?

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

Kak u3menutcst 00beM chepsl, eciiu ee paanyc yBEIUIHTh B 5 pas?

MoryT 11 Bce rpaHu TPEYTrOJIbHONW MUPAMUJIBI OBITH MIPSIMOYTOJIBHBIMH TPEYTOJbHUKAMU?
Yto npencTaBIsAioT COO0H CEYSHHS MIMHAPA IMIIOCKOCTSIMU?

Moryt 51 aBe cepbl ¢ OOIKUM LHEHTPOM U C HEPABHBIMH PaJMyCaMU UMETh OOIIYI0 KacaTelbHYI0
IJIOCKOCTh?

Touku A u B npunaanexat mapy. [IpunannexuT v mapy igrodas Touka orpeska AB?
PaBHbI 511 ApyT ApYyTYy YIUIbl MEXKAY 00pa3yrolMMH KOHYCAa U INIOCKOCTbEO OCHOBaHUS?
W3menutcs nmu o6beM LUIMHApA, €CIIM TUAMETP €ro OCHOBaHHUS YBEIWYUTh B 2 pa3a, a BBICOTY
YMEHBIIUTSH B 4 pa3za?

byger nu nupamuna npaBHIIbHOHM, ecau ee OOKOBBIMHM TIpaHsIMH SBJSIOTCS IPaBHIIbHBIC
TPEYTroJIbHUKHU?

OTtHomeHne 00bEeMOB JBYX IIapoB paBHO 8. Kak OTHOCATCS IUIOMAAN X TTOBEPXHOCTEH?
Yro mpeacTaBiseT co00i 9ucio i?

Kaxkoe 4ncno Ha3pIBalOT KOMILIEKCHBIM?

Kak HaliTu MOAy/ b KOMILJIEKCHOTO yucia?

Kaxue xomIiekcHble ynciia Ha3bIBalOTCS CONPSHKEHHBIMU?

Kakue cymecTByroT GOpMbI KOMITJIEKCHBIX YHCET?

[lepeuncnure OCHOBHBIE 3a/1a4 KOMOWHATOPUKH.

Uro Ha3biBaeTcs n- pakropuanom?

Uro Ha3bIBaeTcs NepecTaHOBKaMu?

UTto Ha3bIBaeTCs NEpeMeEIeHUSIMU?

Uro Ha3bpIBaeTcs cOueTaHUAMU?

Kak ¢popmynupyetcs Teopema CiI0KeHUsI BEPOSATHOCTEN?

UYemy paBHa cymMMa BEpOSITHOCTEHN MPOTUBOIIOJIOKHBIX COOBITHI?

B xop3une 5 Genbix, 3 4epHBIX U 7 MOJIOCATHIX IMIApoB. UeMy paBHA BEPOSITHOCTH JOCTaTh HAyraj
OJIHOIIBETHBIHN T1ap?

UTto Ha3bIBaeTCs YCIOBHOUN BEPOATHOCTHIO?

Kax ¢popmynupyercs TeopemMa yMHOXKEHHS BEpPOSTHOCTEN?

[lepeuncaure ob1mMe METO/IbI PEILICHUS YPAaBHEHHH.

[lepeuncnure oOuIMEe METOABI PELICHHS] HEPABEHCTB.

B ueM cocTouT cyTh METO/1a 3aMEHBI IEPEMEHHOMN NP PEILIEHUN YPaBHEHUI?
[Iepeuncinre METOABI PELIEHUS CUCTEMBI YPAaBHEHHM.

CocTraBbTe aNropuTM PELICHMS 3a7a4 C TapaMeTpamu.

ChopmynupyiiTe airOpuT™M JIeTICHUS MHOTOUYJICHOB 0€3 ocTaTKa.

Chopmynupyiite anroput™ AeleHuss MHOTOUJICHOB C OCTaTKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrmsiiuT opMyina COKpaIieHHOr0 YMHOXKEHUS ISl BBICIIUX CTENeHei?

Kakwue cymiecTByroT METO/IbI pellIeHUs] ypaBHEHUI BBICIINX CTEHIEHEH?

4.3 Tembl IPOEKTOB

I'pynnoBbie TBOpYeckHe 3a1aHus (IIPOEKTHI):
1. 3onoroe ceuenue.

2. Jluct MébGuyca.

3. byteuka Kineiina.

4. 3aranku L{ukmoias!.
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NuauBuayanbHble TBOPUYECKHE 3a]aHKs (IIPOEKTHI):

1. ®paxransl.

2. IlTaxmarHas gocka.

3. Hucno «IIny.

4. Maruueckue KBaJaparhl.

Kountpoanpyemsie komnerenuuu: OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

Kpurepun onenkn:

AKTYaTbHOCTh TOCTABICHHOH MPOOJIEMBI (ap2yMEeHMUPOSAHHOCIb AKMYALIbHOCU, OnpedeieHue
yeneli; onpeoenenue U peueHue noCmasileHHbIX 3a0ad; Ho8U3HA pabomst) 10 4 O6aJIIOB.

Teoperndeckass W/WIU TPAKTHUECKAsT [EHHOCTb (803MOJCHOCMb NPUMEHEHUS HA NpaKmuke
pe3yIbmamos NpPoeKmHoOl  0essmelbHOCMU; COOMEEMCcmeue 3dsa8IeHHON meme, yeiam U 3a0avam
npoekma,  npooeranHas paboma pewiaem NpoOIEeMHblE MEOPEeMUUecKue B0NpPOChl 8 ONpPedeNeHHOl
HayyHou obracmu; aemop 8 pabome YKA3al meopemuyeckyio u/uiu npakmuyeckyio sHayumocms) 1o 7
0aoB.

KadecTBo conepaHus MPOEKTHOH pabOTHI (CmpyKmypupo8aHHOCMb U JIO2UYHOCHb, KOMOPAsL
obecneuugaem NOHUMAHUe U OOCMYNHOCMb COOEPAUCAHUsL,  6bl60ObL PAOOMbL  COOMBEMCMBYIOM
NOCMABIIEHHbIM YeNAM, HaIuyue UcCied08amenbCcKo2o adcnekma 6 pabome) 10 6 6amios.

Odopmnenune paboOThl (mumynbHuili aucm, ogopmienue 021asleHus, 3a20108K08 pa30elos,
noopazoenos; ogopmieHue PUCYHKO8, 2pauKos, cxem, mMabauy, NPUIONCEeHUll,  UHGOpMayUoHHble
UCMOYHUKU, hopMamuposanue mexcma, Hymepayus u napamempuvl cmpanuy) 10 9 06aios.

[IpeseHtanust mpoekTa (cmpykmypa npezenmayuu, ogopmieHue ciamuodos;, npedcmasieHue
unghopmayuu) no 7 6aI0B.

['paMOTHOCTH pedd, BIAJCHHUE CHCIHAIBHON TEPMHHOJIOTHEH MO TeMe paboThl B BHICTYIUICHUU
(epamomuocmo peuu, 61a0eHUe CReYUAIbHOU MePMUHONIO2UEN, OMEembl Had B0NPOChl) 10 3 0AJIIOB.

«5» — o1 36 1o 42 OasuIoB.
«4» — ot 31 mo 35 Gamios.
«3» — o1 26 no 30 OasuIoB.
«2» — MeHee 26 0aJlIoB.
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4.4 TecToBBIC 3aJaHUA

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

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

a) a>-2ab+b?

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

B) @’+2ab-b?

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

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

a) a’+2ab-b?

6) a’-2ab+b?

B) a’+2ab+h?

r) a%-2ab-b?

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

6)0,5

B) 0,6

r)0

4. Beraucnure: 1/2 +11/5

Ortser:

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

6. s pemonTa TpebGyetcs 57 pynoHoB 00oeB. Kakoe HanMeHbIee
KOJIMYECTBO MayeK 000MHOro Kiies HY»KHO JUIsl TAKOIO PEMOHTA, €ciau 1 nmauka kies
paccunTana Ha 5 pynoHoB? BeiGepuTte BepHBI OTBET.

a)0,4

0)0

B)1

r) 12

7. Pp160JI0B IPOTIBLI Ha JIOJIKE OT PUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX
10 TEUYEHUIO PEKH, 3aTeM OpOCHUIT IKOPb, 2 Yaca JIOBHJI pbIOy U BEpHYJICS 00paTHO uepe3 5
9 yacoB oT Hayasa mytemecTBUs. Ha kakoe paccTosiHue OT IPUCTAHU OH OTILIBLI, €CIIU
CKOpPOCTb TEUEHHS PEKH paBHA 2 KM/4, a COOCTBEHHAasi CKOPOCTh JIOJKU 6 KM/4? BpiOepuTe BEpHBINA OTBET.
a)0,2

0) 40

B) 8

r)l

8. Packpoiite ¢popMyi1y COKpaleHHOr0 YMHOXKEHHS (at+b)?:

a) a*+2ab+b?

6) a’-2ab+b?

B) a2+2ab-b’

r) a%-2ab-b?

9. JIlu"eitHOE ypaBHEHHE UMEET BU:

a) y= kx+b

0) y=-kx+b

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

Kiawu K Tecty

[N
()
w
I
al
o

Ne Bonpoca

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

Paznen 2. @yHKuuM.

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

0)9

B) 15

r) -7

2. I'pacdukom nuHEHHON QYHKINU SBISETCS. ..

a) OTPE30K

0) yd

B) IpsAMas

3. Cpenu 3a1aHHBIX (PYHKIUN YKaKUTE YETHYIO

a) y=x"

6) y=x"

B) Y=X

r) y=-5X

4. Cpenu 3a1aHHBIX (PYHKIMH yKa)KUTE HEYETHYIO
a) y=6x°

6) y=4x°

B) Y=5

r) y= -5x°

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

6) R

B) (-9;6)

r) (10;15)

6. 'paduk pynaknmm y= -6 mapaieneH:

a) ocu Ox

0) ocu Oy

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

6) mapaboina

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

0) cexTop ompeneneHus: GyHKIIMN

B) o0acTh onpezeneHus: GyHKIUU

9. OHO W3 OCHOBHBIX CBOMCTB (DYHKIIHH:
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a) o0nacTh onpeaencHus QyHKINHA

0) NPUHIUITHATIEHOCTH (QYHKIIUH

B) OCHOBa (pyHKITUH

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

0) Hynmu QyHKIUU

B) JIeCATKH (pyHKIUU

Kirou k Tecty

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

Pa3nea 3. Tpuronomerpusi.

1. Yriiom kakoit ueTBepTH siBisieTcs yroa a=410°?
a)l

0) II

B) III

r) IV

2. Kakas u3 GpyHKUMN SBISAETCS YETHOMN?
a) y=sin X

0) y=cos x

3. [lepuoxa pynkuuu y=sinx?

a) /2

0) 2n

B) 4n

r)T

4. Beranciure: sin’I] + cos’I7

a) 7

0) 2

B) 41

r)l

5. Ilepnon pyHkmm y=tgx?

a) /2

0) 2n

B) 4n

r)T

6. Yriiom Kakoii 4eTBepTH SBISIETCS yroi o=-40°?
a) IV

6) I

B) III

r)l

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

0)-9
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B) 37

r)2

8. YcTaHOBUTE COOTBETCTBUE:

1.y=cosx a) rpaduk GyHKIUN
CUMMETPHUYCH

OTHOCHUTEJIBHO Havaia
KOOpAMHAT

2. y=tgx 0) rpadux GyHKIUN
CUMMETPHUYCH
OTHOCHTENNbHO ocu Oy
3. y=sinx B) rpaduk QyHKIHH
CHUMMETPHUYCH

OTHOCHUTEIBHO ocu Ox

9. + - - + 3HAKW KaKO# TPUTOHOMETpHUUYECKON (HYyHKINN?
a) CUHYC

0) KocuHyC

B) TAHTCHC

I') KOTaHT€HC

10. Ompenenure 3HaK: KOTAaHT€HC 75 TPaaycoB

a)+

0) -

Kiurou k Tecty

Ne pompoca 1 2 3 4 5 6 7 8 9 10
IpaBuibHb | a 0 0 r r a a 1-0 0 a
OTBeT 2-B

3-a

Pa3nen 4. Havasma matemarudeckoro anaaunsa. IlpousBognas pyHkuum.

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

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

r) y'=6x°

2. ITo kako#t u3 GopMyJ1 BEIYUCISETCS TPOU3BOIHAS YACTHOTO?

a) (utv)=u'+v’

0) (uv)'=u'v+uv’

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

N(f(e(x) = (2(x))*g (x)

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

0) -1

B) 4

r) -4
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4. MatepuasbHasi TOUKa JIBHKETCS MPSIMOJIHHEIHO 1m0 3aKkoHy X (t)= Y4 t?+t-10
(roe x — paccTosiHuE OT TOYKU OTCUYETa B METpax, t — Bpems B

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

a) 1,2

0) -1

B) 8

r) 40

5. Uemy paBHa npousBogHas ¢pyHkuun y=C?

a)0

0)-1

B) 4x

r) 5x

6. [To xakoit U3 GopMys BEIUYUCISIECTCS TPOU3BOTHAS CYMMBI?

a) (utv)'=u'+v’

0) (uv)'=u’v+uv’

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

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

7. Yemy paBHa npou3BoJHas QYHKIMU y=5X?

a) 6C
0) 5
B) 4
r) 3x
8. CooTHecuTe mpaBuiia BBIYUCICHUS TTPOU3BOIHBIX
1. mpou3BOHAS CYMMBI a)(uv) =u'v+uv’
2. MPOU3BOIHAS POU3BEICHUS 0)(utv)'=u'+v’
3. Ipou3BOIHASI YACTHOTO B)(U/V) =(u'v-uv’)/V°

4 3
9. Onpenenute TOUKY MUHUMYMA () yHKITUH f (X) =3X" —4x" + 2.

a)l

0) 58

B) -4

r) 3

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

0) 60

B) -10

r) 0

K4 kK Tecty

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

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

1. Pacumdpyiite KpaTKyio 3anuch: a € .

a) TOYKa a MPUHAJICIKHUT TIIIOCKOCTH [

0) TOYKa a IPUHAATICIKUT MPSAMOH [

B) MpsiMasi a IPUHAAJICIKUT IIOCKOCTH f3

T') mpsiMasi a mepecekaeT IIOCKOCTh [

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

a) mapasuiesbHbIE

0) mepHeH UKy pHbIC

B) CKpEILIUBAIOTCS

I') IEPECEKAIOTCSL.

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

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

a)7,1

0) 20

B) 10

r) 150

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

0) HpAMYIO U HE JIeXKAIyI0 Ha Hel TOUKY

B) MpPSMYIO M JIEXKAIyIO Ha HE TOUKy

T') IBE MPSMBIX

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

0) mepecekaeT IIOCKOCTh

B) MapasuieibHa IMJI0CKOCTU

T') HE JIEXKUT B IJIOCKOCTU

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

a)0,7

0) 4

B) |

r) 15

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

a) Touka B nmpuHaiexuT miockocty

0) Touka B mpunauiexur npsamoit S

B) MpsiMasi B IPUHAJICKUT TUIOCKOCTH 5

T') IpsiMasi B epeceKaeT MIOCKOCTh B

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

0) Touka

B) JIy4

I') TPEyTrOJIbHUK

1) TpsiMast
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€) TUIOCKOCTh

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

a) JBE MepeceKaronrecs mpsMbie

0) IBe CKPEIIUBAIOIINECS TTPSIMBIC

B) OJIHY IIPSIMYIO.

10. BeiGepure BepHOE yTBEPKICHHUE:

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

B) JIBE MPSIMBIC, IEPIICHIUKYIISIPHBIC TPEThEH MPSAMOIA, TapaJUICTbHBI

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

Kiro4 k Tecty

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

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

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

a) 2,4°

0)2,4+6

B)2,4°5

2. Kak Ha3bIBalOT BTOPYIO CTENEHb YHCTIA!

a) KyooM umcia

0) YKCIIOBOM €IMHULICH

B) KBaJpaToOM 4YuCiIa

3. Kak npaBHIIbHO anTaercs V4:

a) U3BJIEYEHUE KOpHs U3 4

0) KopeHb 4 cTerneHu

B) BO3BEJICHHE B 4 CTEIIEHb

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

a) HEBEPHO

0) BepHO

B) Ha3BaHO HE BCE CBOMCTBO

5. [IpaBusibHO JTH TIpECTAaBIECHHOE BhICKa3bIBaHKEe: Eciin yncia B CKOOKe mepeMHOXKAI0TCs, a cama
CKOOKa BO3BOJIMTCS B CTETIEHB, TO HE KK/l MHOXKUTEh BO3BOJIUTCS B CTETICHD:
a) BEPHO

0) HEBEpHO

B) 3aBHUCHUT OT yCIIOBHI 3a/1a4u

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

a)l

0) 20

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

a) HeT

0) 3aBUCHUT OT YCJIOBHI KOHKPETHOM 3aa4m

B) 11a

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

a) 6000y*

6) 60y”

B) 6000y”

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

a) 12,5 - (16° + 4,59

6) 12,5 - 16% —4,5°

B) 12,5 - (16 — 4,59

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

6)0,8*

B) 0,8°

Kirou k Tecty

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

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

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

a) F(x)=cosx+C

0) F(x)=-cosx+C

B) F(x)=tgx+C

r) F(x)=-tgx+C

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

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

a) TIPOU3BOIHAS

0) nepBooOpa3zHas

B) mpeen

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

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

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

0) mpeoOpazoBaHNe BHIPAKCHHSI C MHTETPAIAMU

B) oIleparysi HaXOKJICHHsI IPOU3BOTHOM

T) IpeeN NpupameHus GYHKINHA K MPUPALMICHUIO €€ apryMeHTa

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

a) popmynsl Pumana

0) ucroab3ys GopmMyJsibl MpeoOdpa3oBaHUs HHTErpasia
B) ¢popmynbl Hetorona - JleitOnuma

r) hopmynsl Komu

7. UeMy paBeH HeollpeaeIeHHbIH HHTerpai ot 17

a) const C

6)0

B) 1+C

r) X+C

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

a) KPUBOJIMHEWHAs Tparenus

0) nmpupalieHue mepBooOpa3HOM

B) NPSIMOJIMHENHHAs Tpanenus

T')Tparenus

9. BepHo 11 NpaBUiI0 HAX0XKICHUS IEPBOOOPA3HBIX:

Ecnu F ecth nepBooOpasnas 1 f, a k - mocrostunas, To pynkuus kF ects nepsoo6pasnas amns kf.
a) BEPHO

0) HEBEpHO

10. BepHo 511 mpaBWII0 HAXOKIEHUS IEPBOOOPA3HBIX:

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

0) HEBEpHO

Kuarou k Tecty

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

Pa3nea 8. I'eomerpusi. KoopauHaThl M BEKTOPBI.

1. Uem oTnmuaeTcs BEKTOpHAs BETMYMHA OT CKaJISIPHOM?

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

0) MOMHMO YMCIIOBOT'O 3HAYEHUS], BEKTOPHAsS BEIMUMHA XapaKTEepPU3yeTCsl U HallpaBiIeHUEM
B) BEKTOpHas BeJIM4MHA 0003HavyaeTcs AByMsl OyKBaMH, a CKaJlipHasi — OJTHON
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I') HUYEM HE OTJIMYAeTCsA

2. JlaitTe onpeeieHUE BEKTOPY:

a) OTPE30K, Il KOTOPOTO U3BECTHO, KaKasi U3 €ro rPaHUYHBIX TOYEK SBJISETCS Ha4alIbHOM, a KaKkas
KOHEYHOM

0) HampaBJIEHHBIN OTPE30K C 005A3aTEILHON HEHYJICBOU TMHOM

B) JIF0O0# OTPE30K, M300paKEHHBIN HA KOOPAHMHATHOM IIJIOCKOCTH

T') psiMasi, COBIAJIA0IIAsI C OJHOM M KOOPAMHATHBIX OCEH

3. Kak npaBuibHO 0003Ha4aeTCst BEKTOP?

a) AByMs O0JIbIIMMHU OYKBaMH, 0003HAYAIOUIMMH HA4aI0 M KOHEIl OTPE3Ka, CO CTPENKOM HaJ HUMHU
0) OHOM MaJIeHbKOW OYKBOM CO CTPEITKOW HaJ| HEH

B) 00a BapuaHTa JOMYCTUMBI

r) 00a BapraHTa HEBEPHBI

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

a) 3TO HE BEKTOP, @ TOUYKA Ha IJIOCKOCTU

0) 5TO HyNEBOI BEKTOP

B) 3TO TOYKa Hayaja KOOpJAUHAT

T') 9TO SAMHUYHBIA BEKTOP

5. Uto Takoe MoaysIb BeKTOopa?

a) BeTMYMHA, OTIPEACIISIONIasl HalpaBlIeHHE BEKTOpa

0) JUIMHA BEKTOPA, BEIPAKEHHASI YUCIOBBIM 3HAUEHHUEM

B) YETBEPTh KOOPJAMHATHOM MJIOCKOCTH, B KOTOPOI pacroiosKeH BEKTOP

T') KBaIpaTHBIA KOPEHb U3 JUIMHBI BEKTOpa

6. JlaiiTe onpeneneHne KOJUIMHEAPHBIM BEKTOPaM:

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

B) BEKTOPBHI, PACIIOJIOKEHHBIE B OHOI YETBEPTH KOOPAMHATHOMN TIOCKOCTH

T') BEKTOPBI, MOJYJIU KOTOPBIX PABHBI

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

a) Bce n300pakeHHbIe (HPUTYPBI

0) pom0, KBaapar, mapauieJorpaMmm

B) Tpareuus, KBaapar, poMo

I') KBaJpaT, MapajiesorpamMm, Tpaneuus

8. JIBa KOJUTMHEAapHBIX BEKTOpa UMEIOT pa3Hoe HanpasieHue. Kak oHu Ha3bIBatoTCsA?
a) COHAIpaBJICHHbIE

0) pa3HOHaIpaBJIeHHbIE

B) MPOTHBOTIOJIOKHO HAIPaBJICHHBIC

I') HEHapaBJI€HHbIE

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

0) OHU COHANpaBJIECHBI

B) UX JIJTMHBI PaBHbI
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I') OHU 00JIaZIal0T BCEMH MEPEUNCICHHBIMHI CBOMCTBaMHU

10. IIpu yMHOKEHHH BEKTOPA HA YHUCIIO MOJIy4aeTCs. .. 3aKOHUUTE YTBEPKICHUE!
a) BEKTOP, KOJUIMHEAPHBIA UCXOJAHOMY

0) BEKTOp, paBHBIA UCXOTHOMY

B) BEKTOD, IPOTUBOIOJIOKHbIN HCXOAHOMY

T') MOJOKUTEIBLHOE YHUCIIO

Kiawu K Tecty

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

Pa3znen 9. I'eomerpusi. MHOrOrpaHHHUKH.

1. B xakux eIMHUIIaX U3MEPSETCS 00bEeM MHOTOTPaHHHUKA?

a) B METpax

0) B KyOMUECKUX MeTpax

B) B KBaJIpaTHBIX METpax

T) B IBYTpaHHbIX rpajaycax

2. [1nomaap mMoIHOM MOBEPXHOCTHU MPU3MBI BEIYUCIISIETCS 110 (hopMmyIe:

a) S = Sook +2 SOCH.

0) S60k =Poca*H

B) S = b6ok + S SOCH

r) S6okx =2Pocu*H

3. Uto siBisleTCs OCEBBIM CEUEeHHEM KOHYca?

a) paBHOOEIPEHHBIN TPEYTOJIbHUK

0) paBHOOEIpEHHAS TpaTCIHs

B) IPSIMOYTOJIbHUK

T') IPSIMOYTOJIBHAST TPATICTIHS

4. Kakas ¢urypa moxyqaercs pH BpalleHHH MPsIMOYTOJIBHOTO TPEYTOJIbHUKA

BOKPYT OJTHOTO U3 CBOUX KaTETOB?

a) KOHYC

0) ycedeHHBbI! KOHYC

B) IpaMuIa

') yceueHHas mupaMua

5.0cHOBaHUS MPU3MBI BCE JIEKAT B TNTOCKOCTSIX

a) B IPOTUBOIOJIOAKHBIX

0) B MaTEeMaTUYECKUX

B) B IapajuieIbHbIX

T) B JTIOOBIX

6.Ykaxure, Kakoe caMoe MaJIeHbKOE YUCIIO pedep MOXKET COolepKaThCs B pu3Me?

a)9

0) 6

B) 3

r) 12

7. 3axoHUHUTE MpeIoKeHNe: MHOTOYTOIFHUKH B OCHOBAaHUH YCEYEHHOM MUPAMUJIEHL. . .
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a) paBHbIE

0) mogoOHbIE

B) CXOXHE

T) Mo0bIe

8. BrIpaxkeHue: «cymma mpex usmepeHull Keaopama pasHa Keaopam OUa2oHAa Uy MPUHAAIC)KUT TOMY
CBOWCTBY MapaJuICIICIIUIIE]

a) NpsAMOMY Hapajuielenuery

0) mapajuienenumneny

B) IPSIMOYT'OJIbHOMY IapaljiesIenuneay

T') TPEYTOJIbHOMY Mapajieienurey

9. lllecTh YIJIOB U 1IECTh TPEYTOJIBHUKOB, 3TOT MHOTOTPAHHUK —
a) yceu€HHOM mUpaMuI01

0) MIECTUYTOHHOM MPU3MOM

B) IapasuieenuIe]

I') LIECTUYTOJIbHASI THpaMU/Ia

10. Kakue paBHOCTOpOHHHE (PUTYpBI BXOJAST B TETPadAep:

a) NATUYTOJIbHUKH

0) TPEYyTrOJIbHUKHU

B) IIECTUYTOJILHUKH

T') YeTBIPEXyTrOJIbHUKH

Kirou k Tecty

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

Pa3nes 10. YucsoBbie n OyKBeHHbIe BbIpakeHus1. KommiexkcHbie ynciaa.

1. Yemy paBeH KBagpaT MHUMOU €TUHUIIBI?

a) -1

0)0

B) 1

r)4

2. Kak Ha3pIBaroTcs uncia Buaa X + yi?

a) IeJIbLIMU

0) conpsKEHHBIMU

B) HEUTpaIbHBIMU

I') KOMIUJIEKCHBIMU

3. Kakoii 6ykBoii 00bIYHO 0003HaUaETCsI KOMIUIEKCHOE YnCI0?
a) z

0)d

B) k

ru

4. Kaxoii 3HaK HY»KHO ITOCTaBUTh M€y MHUMOMN €IMHULIEN U IEHCTBUTENBHON OTPULIATEIbHON
eAUHULEN?

a) >



0) =

B) <

)~

5. Kakoe 4uciio He aBisieTcss MEHUMOM € IUHALIEN?

a) 4

0) 2i

B) 7i

r)i

6. Kak Ha3biBatoTCs unciia a + bi u a - bi?

) B3aMHO COIPSDKCHHBIMU KOMILICKCHBIMU YHCIIAMU
0) B3aMMHO 3apsHKEHHBIMU KOMILUIEKCHBIMH YU CIIaMU
B) B3aUMHO HANpsHKEHHBIMU KOMIUIEKCHBIMU YHCIAMU
I') B3aMMHO MOPaXCHHBIMU KOMILIEKCHBIMU YHCIaMU
7. Kakoli 1aTuHCKOl OykBOI 0003Ha4YaeTcss MHUMas e€MHNLA?
a) |

0)a

B) i

r)e

8. Yemy pasen i'?

a)0

0) 1

B) 16

r)-1

9. 13 xakux yacteil COCTOUT JH000e KOMIUIEKCHOE YHCII0?
a) IeWCTBUTEIILHOW U MHUMOM

0) HacTosIIeH 1 OOMaHYNBOM

B) pCAJIbHOM U JIO)KHOM

r) (aKTUYECKOM U yCIOBHOM

10. Yro siBsieTCs BEIIECTBEHHOM YacThiO B BBIPAXKEHUU M + ni?
a) +

0) 1

B) M

r)n

Kuarou k Tecty

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

Pa3nes 11. DiieMeHTbI KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BeposiTHOCTel. OCHOBHBIE
NMOHATHS KOMOUHATOPHKH.

1. KombunaToprka — 3T10:
a) pazzen MaTeMaTUKH



0) paznen pu3zuKu

B) pa3ien XUMHH

2. CoenmHeHHUs, KaXKJ10€ U3 KOTOPBIX COJAEPKUT M AJIEMEHTOB, B3SAThIX U3 JAHHBIX N; OJHO COEANHEHHE
OTJIMYAETCs OT APYroro Mo KpaHel Mepe OJHUM 3JIEMEHTOM WM HOPSIIKOM HUX CIIE0BaHMs,
Ha3bIBAIOTCA:

a) Coueranus

0) [lepecranoBkU

B) Pasmemenus

3. CoenuHeHNs, U3 KOTOPBIX KaX10€ COAEPKUT BCE JaHHBIE N; OAHO COEIMHEHUE OTIIMYAETCS OT IPYroro
TOJIBKO MOPSAIKOM PACIIOJIOKEHUS FJIEMEHTOB, Ha3bIBAKOTCSL:

a) Pasmemenus

0) [lepecTtanoBKH

B) CoueTtaHus

4. CoequHeHMs, KayKJJ0€ U3 KOTOPBIX COJIEPKUT M AIEMEHTOB, B3AThIX U3 JAHHBIX N; OJJHO COEIUHEHHUE OT
JPYroro OTJIMYaeTcs M0 KpaliHEH Mepe OJJHUM 3JIEMEHTOM, Ha3bIBAOTCSL:

a) [lepecranoBKM

0) PazmernicHus

B) Coueranus

5. CKONBbKMMHU CIOCOOaMH MOKHO Pa3MECTUTh Ha MOJKE 5 KHUT:

a) 12

6) 120

B) 210

6. KomOuHaToprka oTBe4aeT Ha BOIPOC:

a) CKOJIbKO pa3JIMYHbIX KOMOMHAIMI MOKHO COCTaBUTh U3 AJIEMEHTOB JIaHHOTO MHOXECTBA +
0) KaKOBa YacTOTa MAaCCOBBIX CITyYalHBIX SBJICHUIN

B) C KaKOI BEpOSTHOCTBIO IPOU30MIET HEKOTOPOE Ciy4aiiHoe coObITHE

7. BeiOepuTe 13 MpejioKeHHbIX MHOYKECTB MHOKECTBO HaTypaJIbHbBIX YHCEIL:

a) Q

6) N

B) G

8.CkoipkuMH crioco0aMi MOKHO PacCTaBUTh 4 pa3iIMyHbIe KHUTH Ha KHWYKHOM TTOJIKE:

a) 36

0) 20

B) 24

9. B xop3uHe nexar rpuosbl, cpean KoTopbix 10% 6enbix u 40% peoxux. Kakoa BeposSTHOCTb TOTO, UTO
BbIOpaHHBINA IpUO OeNblii MK PhIKUIL:

a) 0.1

6) 0.50

B) 0.5

10. TepmuH «KOMOMHATOPUKa» OBLT BBEIEH B MATEMATUICCKHI OOMXO/:

a) JleltOnuem

6) Konmoroposbim

B) ['apnuepom
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Kuarou g Tecty

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

Pa3nes 12. DiieMeHTbI KOMOMHATOPUKH, CTATHCTUKHU U TEOPUH BeposiTHOCTel. OCHOBHBIE
MOHSATHS TEOPUH BEPOSITHOCTEI.

1. Vkazatpe BepHOE omnpesiesicHHeE.

CyMMoii 1ByX COOBITHI Ha3bIBACTCS:

a ) HoBoe coObITHE, COCTOSIIIEE B TOM, YTO IPOUCXOIAT 00a COOBITHS OJJTHOBPEMEHHO

6 ) HoBoe co0OpITHE, cOocTOsIIIEE B TOM, YTO IPOUCXOIUT UJIH MIEPBOE, UM BTOPOE, WIIN 00a BMECTE
B ) HoBoe co0bITHE, COCTOAIIEE B TOM, YTO MPOUCXOTUT OJHO HO HE MPOUCXOAUT APYroe

2. YKa3ath BepHOE ONPE/ICIICHHUE.

[IpousBeneHrneM ABYX COOBITUI HA3bIBACTCS:

a ) HoBoe coObITHE, cocTosIIee B TOM, YTO MPOUCXOIAT 00a COOBITHS OJJHOBPEMEHHO

6 ) HoBoe co0bITHE, cocTosIIee B TOM, YTO MPOUCXOAUT WM MIEPBOE, UM BTOPOE, UK 00a BMECTE
B ) HoBoe cobOrbiTHe, cocTosIIee B TOM, YTO MPOUCXOAUT OJTHO HO HE MMPOUCXOIUT JIPYroe

3. Yka3aTh BepHOE OIpe/IeIICHHE.

BeposiTHOCTBIO COOBITHSI Ha3bIBAETCS:

a ) IpOU3BEICHUE YHCIIa UCX0/10B, OJaronpusTCTBYIOIINX HOSBICHUIO COOBITHS HA 00IIEe YUCIIO0
HCXOJI0B

0 ) cyMMa 4rciia HCXO0/I0B, OJaronpusTCTBYIOLINX MOSBICHUIO COOBITUS U OOIIEro YKciia UCXOA0B
B ) OTHOILIGHUE YKCJIa UCXOI0B, OJ1aronpusATCTBYIOIIUX MOSBIECHUIO COOBITHS K O0IIEMY YHCITY UCXO/I0B
4. YkazaTh BEpHOE yTBEpKJIeHHE. BeposSITHOCT HEBO3MOKHOTO COOBITHSI:

a ) OOJIbIIIE HYJIS U MEHBIIIE SAUHUIIBI

0 ) paBHa HYJTIO

B ) paBHa €IMHHULIE

5. Yka3zarb BepHOE yTBEepKJeHHEe. BeposiTHOCTh IOCTOBEPHOTO COOBITHUS:

a ) OoJIbIlIe HYJISI U MEHBIIIE €TUHULIBI

0 ) paBHa HYJIIO

B ) paBHa €IMHULIC

6. Yka3aTb BepHOE CBOMCTBO. BeposTHOCTB ciyyaifHOro coObITHS:

a ) OOJIbIIIE HYIIS U MEHBIIIE SAMHUIIBI

0 ) paBHa HYJIIO

B ) paBHa €IMHHULIE

7. YKa3arb NpaBUJILHOE YTBEPKICHUE:

a ) BeposiTHOCTH CyMMBI COOBITHII paBHA CyMM€ BEPOSITHOCTEHM 3TUX COOBITHIM

0 ) BeposATHOCTH CyMMBI HE3aBUCUMBIX COOBITHI paBHA CyMMe BEPOATHOCTEH 3TUX COOBITHI

B ) BepoATHOCTE CyMMBI HECOBMECTHBIX COOBITHI paBHA CyMMeE BEPOSITHOCTEN 3TUX COOBITUI

8. Yka3aTh npaBUIbHOE YTBEPXKICHUE:

a ) BeposTHOCTb ITpou3BeCHUS COOBITHI paBHA MPOU3BEICHNUIO BEPOSTHOCTEN ATUX COOBITUI

0 ) BeposTHOCTh IpOM3BEIEHUS HE3aBUCUMBIX COOBITUI paBHA MPOU3BENIEHUIO BEPOSITHOCTEN 3TUX
coOBITHI

B ) BeposiTHOCTD Mpou3BeieHNs HECOBMECTHBIX COOBITHI paBHA MPOU3BEICHUIO BEPOSATHOCTEH ITHX
coOBITHI
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9. Vka3atb BepHoe onpeneneHue. CoObITHE 3TO:

a ) DIeMeHTapHbBINA UCXO]T

0 ) [IpocTpaHcTBO AIEMEHTAPHBIX UCXO0B

B ) [ToIMHOXECTBO MHOKECTBA 3JIEMEHTAPHBIX HCXOJI0B

10. VkazaTh npaBuibHbIN O0TBET. Kakue coOBITHS HA3pIBAKOTCS THIIOTE3aMu .

a ) TF0ObIe TIOMIAPHO HECOBMECTHBIE COOBITHS

0 ) monapHO HECOBMECTHBIE COOBITHS, 00BENHEHHE KOTOPBIX 00pa3yeT 10CTOBEPHOE COOBITHE
B ) MPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITHIA

Kiro4 k Tecty

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

Pa3nesn 13. YpaBHeHHs U HepaBeHCTBA.

1.YeMy paBeH X B ypaBHEHHH 33 =277

a) 2

0)1

B) 0

r 4

2. Kakoro mMeTo/a pemeHus oka3aTelbHbIX YpaBHEHHIA HE ObIBaeT?
a) rpadUUECKOro MeTo1a

0) MeTo/1a 3aMEHBI TIEPEMEHHBIX

B) METO/ia MOMCKa 00JacTH 3HAUYCHU N

I') IPUHIIMIIA PABEHCTBA MOKa3aTeneit

3. Ecniu 00e yacTu HepaBeHCTBAa YMHOXKUTH WITU Pa3/IEIUTh Ha OJTHO U TO YK€ MOJOKUTEIBHOE YUCIIO0, TO
... HEpaBEHCTBA HE U3MEHUTCS:

a) 3HaK

0) neBast 4acTh

B) IpaBas 4acThb

4. OTHOIIEHNUE, CBSA3BIBAIOIIEE JIBA YHCIIA WIIA UHBIX MATEMAaTHIECKUX OOBEKTa C TIOMOIIBIO OJTHOTO U3
MIEPEYUCIICHHBIX HUKE 3HAKOB:

a) paBEHCTBO

0) HEpaBEHCTBO

B) pallMOHAILHOCTh

5. PemmmuTe nBOIHOE HEPAaBEHCTBO -4 < 2X -1 < 2:

a)-2<x<1

0)-3<x<3

B)-15<x<15

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

a) (5; -4)

6) (-5; 4)

B) (-5; -4)

7. BeiOepuTe MMHEHOE ypaBHEHHUE C IBYMSI IIEPEMEHHBIMU

a)xy +6=26



0)3x —y=18
B) (x +4) (y—3)=5

8. Cucrtema ypaBHEHHI, KaK/10€ YPaBHEHHUE B KOTOPOH SBIISETCS TUHEHHBIM — ajreOpandecKuM

YPaBHEHHEM IIEPBOU CTEIICHMU:

a) cucTeMa KpUBOJIMHEHHBIX ypaBHEHUIN
0) cucrema JMHEHHBIX YpaBHEHHH

B) CCTEMA JIMHENUHO-TIPOCTBIX YPABHEHUM

9. Cucrema, y KOTOPOI YHCIIO HEM3BECTHBIX OOJIBIIE YHCIIA YPAaBHEHHUH SBIISCTCS:

a) HEeOIpeAeICHHON
0) HeoonpeaeIEHHOM
B) IepeonpeaenéHHOMN

10. Beipazute nepeMeHHYI0 X 4yepe3 NEPEeMEHHYI0 y U3 ypaBHEHHS -0y + 3Xx = 24:

a)x=2y+8
0)x=-4—2y
B) X =8 — 3y

Kiawu K Tecty

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

Pa3nes 14. YucsioBble M OyKBeHHbIe BbIpakeHHs1. MHOTro4j1eHbl.

1. PackpoiiTe CKOOKH M NMPUBEIUTE MOJA00HBIC cllaraembie: 3x — (x+3):
a) 2x-3

0) 2x+3

B) 4x+3

2. MHOTOUJIeH X + Y SBISETCS:

a) TPEXWICHOM

0) IByWICHOM

B) KBaJIpaTHBIM

3. MHOroOwIeH X + y + Z SBIIAETCS:

a) TPEeXWIEHOM

0) IBy4JI€HOM

B) KyOMUeCKUM

4. K MHOTOYJIEHY ... TPUOABUTh IPYrOil MHOTOUJIEH:
a) HeJb3s

0) MOKHO

B) 3aBUCHT OT yCJIOBHS 33/1a4H

5. VI3 MHOTOYJICHA ... BBIYECTh IPYTOi MHOTOYJICH:
a) HeJb34

0) MOKHO

B) 3aBUCHT OT YCJIOBUS 33/1a4H

6. MHOTOUJIEH MOKHO MIPECTaBUTh B BUJIE:

a) IPOM3BEACHUST MHOTOWICHOB
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0) CyMMBI MHOTOUYJICHOB

B) YaCTHOTO MHOTOYJICHOB

7. CymMa OJTHOUJICHOB:

a) MHOTOYJIEH

0) pa3HOCTh MHOT'OUYJICHOB

B) 3aBUCHT OT 3aJla4u

8. MHOTOUJIeH MOKHO NIPEACTaBUTh B BHJIE:

a) IPOM3BEACHUSI MHOTOWICHOB

0) 4aCTHOTrO MHOTOYJICHOB

B) Pa3HOCTH MHOT'OYJICHOB

9. Eciii MHOTOUJIEH COCTOUT U3 TPEX YJICHOB, TO TAKOM MHOTOYJIEH HA3bIBAIOT:
a) TPEXWICHOM

0) IByWICHOM

B) KyOHUYECKUM

10. SIBnsieTcs M 4MCIOBOE BhIpakeHue 5 — 4 + 9 MHOrowieHOM:
a) na

0) HeT

Kirou k Tecty

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

Kountpoanpyemsie komnerenuuu: OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.

Kpurepun onenkmn:

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

HaumenoBanme pa3jaesioB Bcero KouauuvectBo ¢popm T3 KonTposampyembie
T3 OTkpsITOT 3aKkpbITOrO Ha KOMIIETEHIHH
Ynopsaoyenue
0 THIIA THIIA COOTBETCTBHE
Paznen 1. Yuncnosbie 1 OyKBEHHBIC 10 2 8 - - OK 1,0K 2,0K 3, OK 4,
BbIpaxkeHusl. Pa3BuTue MoHsATUS O OK 5,0K 6,0K 7
qpcIe
Paszen 2. OyHkuuu 10 - - - - OK 1, OK 2, OK 3, OK 4,
OK 5,0K 6, OK 7
Paszen 3. TpuroHomeTpus 10 - - 1 - OK 1, 0K 2, OK 3, OK 4,
OK 5,0K 6, OK 7
Pasnen 4. Hauana mareMaTH4ecKoro 10 - 9 1 - OK 1,0K 2,0K 3, OK 4,
ananusa. [Ipoussoanas GpyHKIMN OK 5,0K 6, OK 7
Pazmen 5. T'eomerpus. [Ipsmble u 10 - 10 - - OK1,0K 2, OK 3, OK 4,
IUIOCKOCTH B IIPOCTPAHCTBE OK 5,0K 6, OK 7
Paszzen 6. UnciioBbie 1 OYKBCHHBIC 10 - 10 - - OK 1,0K 2, OK 3, OK 4,
BhIpakeHus. CTETIeHN U KOPHHU OK 5,0K 6, OK 7
Pasznen 7. Havama MaTeMaTH4ecKoro 10 - 10 - - OK 1,0K 2, OK 3, OK 4,
aHanu3a. lHTerpai u ero npuMeHeHHue OK 5,0K 6, OK 7
Pasznen 8. I'eomerpusi. KoopanHats! n 10 - 10 - - OK 1,0K 2, 0K 3, OK 4,
BEKTOPBI OK 5,0K 6, OK 7
Pasznen 9. T'eomerpust. 10 - 10 - - OK 1,0K 2, OK 3, OK 4,
MHororpaHHuku OK 5,0K 6, OK 7
Pazznen 10. YucnoBbie U OyKBEHHBIE 10 - 10 - - OK 1,0K 2, OK 3, OK 4,
BbIpakeHUs. KoMIiekcHble uncna OK 5,0K 6, OK 7
Paszen 11. DnemMeHTHI 10 - 10 - - OK 1, OK 2, OK 3, OK 4,
KOMOWHATOPHKHU, CTATUCTUKH H OK 5,0K 6, OK 7
TeopHrH BePOATHOCTENH. OCHOBHBIE
HOHATHSA KOMOMHATOPUKH.
Paszen 12. DneMeHTHI 10 - 10 - - OK 1, OK 2, OK 3, OK 4,

KOMOWHATOPHUKH, CTATUCTUKH U
TEOpHH BepOsITHOCTEH. OCHOBHBIC
MIOHSITHUS] TEOPUU BEPOSITHOCTEN

OK 5,0K 6, OK 7
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Pasmen 13. VpaBHenus u 10 10 OK 1,0K 2, 0K 3, OK 4,
HEpaBEHCTBA OK 5,0K 6, OK 7
Pasnen 14. YwucioBsie U OYKBEHHBIE 10 10 OK 1,0K 2,0K 3, OK 4,

BBIPaXCHHSI. MHoro4ieHsl

OK 5,0K 6, OK 7
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v LD E

4.5 IlpakTuyeckue padoThl

IIpakTnyeckoe 3ansaTue Nel

Yucsia 1 BbIYMCICHUSA

Heab: ymers omnepupoBaTh MNOHATHUSMU: HATYpaJIbHOE YHCIO, I€JI0€ YHUCIO, OCTAaTOK IO MOAYJIO,
paloHaIbHOE YHUCIIO, HpPpalMOHATBHOE YHCIIO, MHOXKECTBAa HATYpaJIbHBIX, LEJbIX, PalMOHAIBHBIX,
JNEHUCTBUTENBHBIX YUCEI; YMEHUE HCIIOJIH30BaTh MPU3HAKU JICTMMOCTH, HAMMECHBIIUN OOIIUN NETUTENh U
HauMeHblIee olliee kpaTHoe, aaroput™ EBkinuaa
3ananmue.
1.Haiinmute aOCOMOTHYIO MOTPEITHOCTh OKPYTJICHUS YKucia 3,7 10 OauKanIero 1eiaoro ynucia.
xy+y? 3x

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

2. YIpocTUTE BhIpaXKEHUE

KoHTpoJsibHbIE BONPOCHI sl 321UTHI:
Kakwue 3HaeTe cBOiCTBa OTHOIICHHS JETMMOCTU Ha MHOYKECTBE HATYpaIbHBIX YMCeN?
Uro Takoe nmpoctoe uncio?
Cdopmynupyiite TeopeMy O JAEIEHHU C OCTATKOM.
Uro Takoe B3aMMHO MPOCThIE uncria?
Paznoxxure Ha pocTbie MHOMKUTEH Yrcio 630.

IpakTuyeckoe 3anaTue Ne2
JIuHeliHbIe ypaBHEeHHS U HEPABEHCTBA
Heab: yMeHHUE pemiaTh ypaBHEHHS, HEPABEHCTBA U CUCTEMBI C MOMOILBIO PA3JIMYHBIX TPUEMOB; PEIIAThH
yYpaBHEHUs, HEPABEHCTBA U CUCTEMbI C [TapaMeTPOM; MPUMEHITh YPABHEHHsI, HEPABEHCTBA, UX CHUCTEMBbI
JUTSL PEIICHUsT MAaTeMAaTHYSCKUX 3a1a4 U 33/1a4 U3 PA3IMYHBIX 00JIacTel HAYKH U PEaTbHOM KU3HU;
3ananmue.
1.Pemmure Hepasenctsa a) 1-5x > —6x +8; 6)x2 —2x —8<0

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

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

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

N9 x?
=16 — x? 5) y_(x—3)(x—1)_

1.Haiinute o6nacts onpeseneHus GpyHKIuu: a)

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

JTaHHOM (QyHKIIHH.
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unhwDE

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

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

IIpakTuyeckoe 3ansaTue Ne4

YncsioBasi OKPYKHOCTb.
Heab: dopmupoBaTh yMeHHE HaXOIUTh HA YHCIOBOU OKPY>KHOCTH TOYKY, COOTBETCTBYIOLIYIO JAHHOMY

YHCITY.

3ananue.

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

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

KoHTposbHbIe BONIPOCHI 115 3aIUTHI:
1.0npenenenue cuHyca 4YUCIOBOTO apryMeHTa.
2.0mnpeneneHre KOCHHyca YUCIOBOI0 apryMeHTa.
3.0OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
4.PanuanHas mMepa yria.
5.0tMeThTe 16 TOUEK HA YUCIOBOU OKPYKHOCTH.
IIpakTHyeckoe 3aHsATHE NeS
DyHKUMH.
Hean: ¢dopMupoBaTh yMEHHE CTPOUTh TpadUKd TPUTOHOMETPHUYECKHX  HM3YYCHHBIX (DYHKIHIA,
BBINOJIHATH Pe0Opa3oBaHus rpauKoB.
3aganme.
1.IToctpouts rpaduk GyHKImH Y= SiNn X.
f(x) =3cos2x

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
1.[lepeunciure OCHOBHBIE CBOMCTBA ()YHKIIMH Y=COSX.
2.Ilepeuncnute OCHOBHBIE CBOICTBA QyHKIIMH Y=SINX.
3.YTo Takoe TOpU30HTAIBHBIC H BEPTHUKAIHLHBIE ACHMIITOTHI?
IIpakTnueckoe 3anarue Ne7
Tema. Tpuronomerpuyeckue ypaBHEHUsI U HEPABEHCTBA.
Leas: popmMupoBaTh yMEHHE pelIaTh TPUTOHOMETPUUYECKHE YPaBHEHUS U HEPABEHCTBA.
3aganue.

2.IToctpouts rpadux GyHKIMN

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

J3

2. Pemnte HepaBeHcTBa SiNX > 2

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

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

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

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

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

2. Beruuciaure a)

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

2)y =sinx

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

2

11)y:—6

X

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

Uto Ha3bIBalOT MPEIEIOM YUCIOBOM MOCIEI0BATENBHOCTH?
Chopmynupyiite onpeenenrue Ipou3BOIHOM.
3anumute GopMyITy TPOU3BOTHON MPOU3BEACHHUS.
3anumute GopMyay MPOU3BOIHON YACTHOTO.
3anummuTe GopMyITy TPOU3BOIHOM CIIOKHOU (DYHKITHH.

agrwNE

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

1.CocTaBHTh ypaBHEHHE KacaTeIbHOM K mapabore Y = X* —4X + 3, eciu KacaTenbHas 00pa3yer ¢ 0Chio
Ox yron 45°.

2. MarepuanpHast Touka ABIKeTCs 110 3akony S(t) = 6t° —t?(m). Haiiaure cKopocTh U yCKOpEHHE B
MomeHT Bpemenn t, =10(c).

3. Uccnenoath ¢ TIoMomIbI0 TpousBoaHol dynkimio f(X)= 2x3-3x2-4

KoHTpoJsbHbIe BONIPOCHI AJ51 3A1UTHI:
1.Yrto xapakTepusyeT CKOpOCTh U3MEHEHHUsI (PYHKIIMU OTHOCUTEIbHO U3MEHEHHUS apryMeHTa?
2.Kax BbIUMCAHUTDH YTI0BOK KOA((UIIMEHT KacaTeabHOU K KpUBOM B IaHHOM TOUKe?
3.KakoB reomeTpuieckuii cMbICII Tpon3BogHON? Kak reoMeTpu4ecku OnpeneanTb 3HaueHNne
MIPOU3BOJHON B TOUKE?
4.B ueM 3aKJIIOYaETCs] MEXaHUYECKUI CMBICII TPOU3BOIHOM?
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5.Kak HaliTH MTHOBEHHYIO CKOPOCTh MPSMOJIMHENHOTO HEPABHOMEPHOTO JBUKECHUS?
6.[IpuBeanTe MPUMEPHI UCIIOIL30BAHUS TPOU3BOTHON TIPH ONPEICICHUN CKOPOCTH Pa3TUIHBIX
MIPOLIECCOB.

IIpakTyeckoe 3ansaTue Nell

IIpumeHeHne aKCHOM CTepeoOMeTPHUH.

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

KoHTpoJsibHbIE BONPOCHI A5l 3aIIUTHI:
1.Yto Takoe crepeoMeTpusi?
2.Yto Takoe akcuoma?
3.ChopmynupyiiTe aKCHOMBI CTEPEOMETPHH.
4.Chopmynupyiite ciieqcTBUE 1 U3 akcHoM.
5.Chopmynupyiite cneAcTBHE 2 U3 AKCUOM.

[pakTnyeckoe 3ansiTue Nel2

IMapanieJbHOCTh NPSIMBIX U MJIOCKOCTEH.
Heab: dopMmynupoBarh yMEHHE OMpEICNICHUs, aKCHOMBI U TEOPEMbl, MAPAIIEIBHOCTH MPSAMBIX U
IJIOCKOCTEN U IMPUMCHATH UX, IPOBOJUTH JOKA3aTCIIbHBIC PACCYXKACHUA B XOAC PCIICHUA 3a/1a4.
3ananmue.
1. ITpsimbie a u b nexxaT B mapauiebHbIX IUIOCKOCTSX o ¥ 3. MOTYT JIM 3TH MpsIMbIE OBITh:
a) mapajiebHbIMHU;
0) CKpelrBarOIUMUC?
CrenaiiTe pUCYHOK JUISl KaXJA0T0 BO3MOXKHOIO CITydas.

2. Yepes Touky O, NeKally0 MEXIy MapauIeIbHBIMK IJIOCKOCTSIMHU O U [3, IpoBeaeHbl mpsiMbie | u m.
[Mpsimast | mepecekaet mockocTH o v B B Toukax A; 1 A, COOTBETCTBEHHO, MpsiMasi M — B Toukax By u Bo.
Hatigure mymmay otpeska A28, ecnu A1B1 =12 em, B1O : OB, = 3 : 4.

KoHTposbHbIe BONPOCHI AJI51 3AIIUTHI:
1. laiiTe onpezaeneHue napauienbHbIX MPSMBIX B IPOCTPAHCTBE.
2.Copmynupyiite TeOpeMy 0 napajuieIbHbIX MPSIMBbIX.
3.Copmynupyiite U TOKaKUTE JIEMMY O TIEPECEUSHIH TUIOCKOCTH MapaUIeIbHBIMH MTPSIMBIMH.
4.ChopmynupyiiTe TeOpeMy O TpeX HapajielbHbIX MPSMbIX.
5.B3aumHoe pacnionoxeHue npsMou U MIOCKOCTH B IPOCTPAHCTBE.

IIpakTuyeckoe 3anaTue Nel3
Yroua Mexay npsiMbIMH.
Heanb: dopMmupoBaHHe TOHATHS yIrila MEXKIYy CKPEUIMBAIOIIMMUCS TPSIMBIMA W 3aKperieHue
MOJIYYEHHBIX 3HAHUH MPU PEIICHUH 3a/a4.
3anaunmue.
1.ABCD — Ttpanenusi; « - miockocts;. & M (ABCD) no npsimoit AD, T.e. ADc « . Touka M — cepennna
AB, Touka N — cepenuna CD. Jlokazats, utro MN | « . Haittu AD , ecnu BC =4 cm, MN = 6 cwm.
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2. Tpeyroasuuk ABC , CD — npsimas, CD ¢ (ABC). Touka E — cepenuna AB, Touka F — cepenuna BC.
Hoxkazats, uto CD u EF — ckpemuBaronuecs npsMble 1 HaiTH yron mexay npsameivu CD u EF, ecin £
DCA = 60°.

3. ABCD - pom6, Touka Mg (ABCD), MC — npsivast, MC N (ABCD) = C. 2 MBC = 70",

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

KoHTpoJsbHbIe BONIPOCHI A5l 3AIIUTHI:
1./IBe npsiMble Ha3bIBAIOTCS CKPELIUBAIOLIUMHUCS, €CIIH. . ...
2.ChopmynupyiiTe NpU3HAK CKPEIIUBAIOIIUXCS MPSIMBIX.
3.ChopmynupyiTe TeOpeMy O CKPEIIMBAIOIIUXCS MTPSMBIX.
4.ChopmynupyiiTe MOHATHE COHOMPABICHHBIX JIyUeil U YIIIOB C COHONPABICHHBIMUA CTOPOHAMH.
5.Chopmynupyiite TeopeMy 00 yriiax ¢ COHOIIPABICHHBIMU CTOPOHAMH.
6./laiiTe onpeneseHne yria Mexay CKpeLBaIOMMUCS IPSIMbIMHU.

IIpakTuyeckoe 3ansitue Nel4
Terpasap. [lapanaenenunen.

Heab: popmupoBaTh HABBIKM W300paKeHUs TETpadapa, Napajuiesienuneia ¥ UX JIEeMEHTOB Ha TUIOCKOCTU U
‘“greHue” mpeaiaraeMbIX H300pakeHU, rpauuecKoi rPaMOTHOCTH.

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

2. Wzob6pazute napamenenunes ABCDA;B1C1D; u moctpoiite ero cedyeHue MmiIoCKOCThIO, TPOXOISIISH
yepe3 Toukr M, N u K, sBisronuecs cepenunamu pedoep A8, BC u DD;.

KoHTpoJsibHbIE BONIPOCHI A5l 32a1UTHI:
1.1300pa3ute TeTpa’ap, U MEPEUUCIUTh €r0 OCHOBHBIC 3JIEMEHTHI.
2. 306pa3ute napajuienenune, u NepeyrciuTh €ro OCHOBHBIE 3JIEMEHTHI.

[IpakTnyeckoe 3ansitue Nels

IlepnenauKyasip U HAKJIOHHBIE.
Iesb: hopMupoBaTh HaBBIKM OCHOBHBIX MOHATHHA NEpHEHAUKYIAPA, HAKJIOHHON, MPOEKIIMHA HAKJIOHHOMH,
paccTosiHUs OT TOYKH JI0 TIOCKOCTH; PACCMOTPETh CBOMCTBA HAKJIOHHBIX M MX MPOEKIH; pacCMOTPETh
CBSI3b MEXIY MEPHEeHIUKYIIPOM, HAKJIOHHON M MPOEKIMeH HAaKIOHHOM, 3aKperuTh 3TH MOHITUS B XOJI€
pelieHus 3aaad.
3aganus.
1. 3akoHunTE MpeEII0KEHNE, YTOOBI MOTYYUIIOCh BEPHOE yTBepkaeHue. Cuenainte pucyHoOK.
A.JIBe npsiMble Ha3bIBAIOTCS MEPIEHIUKYISAPHBIMHU, €CIIH. ..
b.Ecnu niockocTs neprieHAuKyaspHa OAHON U3 ABYX MMapajliebHbIX MPSMBIX, TO OHA ...
B.Ecnu 1Be miI0CKOCTH MEpeHANKYIISIPHBI IPSIMOA, TO OHH. ..
2. OTBeThTE Ha BOIpPOC.
CKoOJbKO NepHeHANKYIIPOB MOKHO MPOBECTH YEPE3 TaHHYIO TOUKY K JaHHOW MPSIMON Ha MIIOCKOCTU?
3. B rerpasape ABCD touka M- cepenuna pedpa BC, AB=AC, DB=DC. Jlokaxure, 4TO INIOCKOCTh
tpeyronsauka ADM nepnennukynspra k npsimoii BC.

KoHTpoJibHbIE BONPOCHI ISl 3A1UTHI:
1.Kak Ha3pIBaeTCs JIMHUSA, COEAUHAIONIAs OCHOBAHUS MEPIICHANKYIISIPA U HAKJIOHHOMN?
2. PaccTosHME OT TOYKH A0 MPSIMOM PaBHO JJIMHE. ..

3. IIpsimast npoBeieHHast B IIIOCKOCTU M MEPIEHAMKYIISIpHAs MPOEKIIMN HAKIIOHHOM Ha 3Ty MJIOCKOCTb,
MEPIEHAUKYIISIPHA U. ..
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4. VI3 nByX HaKJIOHHBIX, UCXOISIIMX U3 OJHOW TOYKH, HE JISKAIEH Ha JAHHOU IJIOCKOCTH, OOJIbIIE Ta, Y
KOTOpPOH...

IIpakTyeckoe 3ansaTHe Nel6
IlepnenauKy/asipHbIE IVIOCKOCTH.
Heab: dbopMupoBaTh yMEHHUE MPUMEHATH NMPU3HAK NEPIECHINKYISIPHOCTH IMJIOCKOCTEH MpU PEHICHUU U
3azad.
3ananmue.
1.Haiinure nu3mepenus Kyba, eciy ero JuaroHaib paBHa 12cm.
2.Haiinure nuaroHaiib MpsSMOYTOJIBHOTO MapajuielieNuIIe 1a, €CJIM ero H3MEpeHus paBHbI 8,9, 127

3. an xyo ABCDA;B;C1D; Jlokaxxure, uto mmockoctu ABCiu A1B1D neprieHnukyaspHsI.

KOHTpOJIbHLIe BOIIPOCHI IJIA 3aIUTHI:

1.Moryr 1M ABE IUIOCKOCTH, KaKIash U3 KOTOPBIX MEPHEHIUKYJISIpHA K TPETbEH IJIOCKOCTH, OBITh
HapajuieNIbHbIMU IIOCKOCTSIMH.

2. Moryr nu JABE IUIOCKOCTH, KaXKJash W3 KOTOPBIX MEPIEHAMKYISIpHAa K TPEThEH IUIOCKOCTH, OBITH
HEePIEHAUKYJIIPHBIMH IJIOCKOCTSIMU.

3. MoxHO 1M 4epe3 TOYKY MPOCTPAHCTBA MPOBECTU TPH TUIOCKOCTH , KAXKIbIE IBE M3 KOTOPBIX B3aUMHO
HepIEHAUKYIISPHbI?

4. CKOJIBKO ABYTPAaHHBIX YIJIOB UMEET TeTpa’ip?

5. CKOJIBKO IBYTpaHHBIX YIJIOB UMEET napasuienenumnesn?

IIpakTnyeckoe 3ansaTue Nel8
Crepeomerpus

Henp: pemwate reoMeTpuYecKHe 3aJauM, ONUPAsIChb HAa HM3yYEHHBbIE CBOWCTBA IUIAHMMETPUYECKHUX H
CTEpEOMETPUYECKMX (UIYp U  OTHOIIEHUH MEXAY HHMMM, NpPUMEHsAs anreOpandeckuii u
TPUTOHOMETPUYECKHUHN anmnapar.

3ananmue:
1. Haligute nuaroHanb mpsiMOYTOJIBHOTO TIapasuieNienueia, eclid ero u3MepeHus paBHsl 1, 1, 2.

2. Yepes wnentp O okpyxHOcTH, BnucaHHod B TpeyroabHuk ABC, mnposeaena mnpsamas OK,
NEepIeHANKYIIApHas K IUIOCKOCTH TpeyronbHuka. Haiinute paccrossuue ot toukun K 10 cropon
TpeyroibHuka , ecni AB=BC=10cMm, AC=12cm, OK=4 cm.

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

KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:
1. Z[Be MPAMBIC IMapalJICJIbHbL HeKOTOpOI‘;I IIJIOCKOCTH. MOFYT JIA 5T IPSAMBIC HepeCGKaTI)CSI?

2. Moryt nu OBITh paBHBI JBa HeMapaiedbHBIX OTPE3Ka, 3aKIIOUEHHBIE MEXAY MapauieIbHbIMU
IJIOCKOCTSIMHA?

3. Kakne MHOTOYrOJIbHUKH MOTYT IOJIYYUTBHCS B CEYEHUU TETPAdIpa.

IIpakTyeckoe 3ansaTue Nel9
Pagukananl
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Leas: popMupoBaTh yMEHUs MPEOOPA30BBIBATH BBIPAKECHHUS, COACPIKAIINE PATUKANIbI, YMEHUE pPEIIaTh
YPaBHEHHs COAEPIKAIUE PATUKAIIBL.

3aganue:

1. Beruucaure: 3/81-+/49-3/24 .
2. Pemnte ypaBuenue: Vx° +4x +4 = x?

a* 64 . a-s8
1 1 1 1 :

1
-6* a*+6*) 4a—4a’s . Tipu a=16 b=9

N |-

3. Haiinute 3Ha4eHUE BBIPAKCHUS

KoHTpoJsbHbIe BONIPOCHI AJI51 3AIUTHI:
Uro Takoe pagukan?
IIepeunciure cBOKCTBa KOPHS N-OM CTEIICHHU.
Kak BbIUMCIINTB 3HaU€HHE CTETIEHU C JIFOOBIM LIEJI0OUNCIIEHHBIM IIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BBIPAXKEHHUS, COAEPIKAIINE PATUKAIIbI?
[IpuBenuTe npuMepbl CTENEHHBIX GYHKLIUH.

a s wnh e

IIpakTHyeckoe 3ausitue Ne 20
CTeneHu U KOPHHU
Leanb: 3HATH CBOKMCTBA CTCIICHU M KOPHS, YMETh BBINOJHATh TOXXICCTBEHHBIC IPEOOpa3OBaHUS
BBIpOKEHUH, COJIEpKAIUX CTEIICHN U KOPHH.
3aganme:
1.BEIYuCIuTh:

3
53/6\/3_— 33/9\/162 ~ 1118 + 2| 75V50

2.Y1pocTuTh BbIpaXKEHUE:

a) (VID%:  0) Ve B)7Y(=3)% 1)8Y2/23% ) ((V2)*)V?
5

e)16%; x) 24394

3.M30aBUTbCS OT MPPALMOHAIBLHOCTH B 3HAMEHATEIIE

V345
5-+/3

KoHnTpoJsbHbIe BONPOCHI AJ151 3A1IUTHI:
1. Kak 3anucarb KOpeHb B N-Oi CTENeHU ?

2. JIns kakuxX 3HAYCHUN HE BCETJla UMEET CMBICI KOPEHb N-0il CTerneHu?

3. YTo Hy)XHO cienaTh JUisl TOTO , YTOOBI H30aBUTHCS OT UPPALMOHAIBHOCTH B JPOOHOM BBIPAXKEHUHU ?
4. IIpousBeneHue N COMHOXKUTENEN ECTH ?

5. UeMy paBHO BCSIKOE UMCIIO B HYJIEBOW CTENIEHU?

IMpakTnyeckoe 3ansitue Ne 21
IHokazarenbHass pyHKIUA
Hean: n3ydenne rpaduka mokazaTelqbHOW (YHKIIUHM, €r0 CBOMCTB M BBIICHEHHE O0JACTH MPUMEHEHUS
MOKa3aTelbHON (QYHKIUH.
3aganue:
1. Jana ¢pynkmums y=3" — 2
a) Haiinqute Hanbomnplee 1 HauMeHbllee 3HaYeHne pyHkuuu Ha otpeske [0; 2]
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6) Ha kakom oTpe3ke naHHas (GQyHKIHS IPUHUMAET HanOoJIbIlIee 3HaUeHUe, paBHOE 25, HAUMEHbILIee
3HayeHue, paBHoe 1?7

2. [Toctpouts rpaduk pynkuu y = 0,25*

3. Kakas u3 ¢pyHKUuMi He SBISETCS BO3pacTarouien?

Q) Y23 y=gzi my=5 0y=(3)

KoHTpoJ/ibHbIE BONPOCHI ISl 3a1UTHI:
C xakuM OCHOBAHHEM HE PACCMATPHUBAIOT MTOKA3aTEIbHYIO QYHKINIO?
Kakas ¢pyHkuus Ha3piBaeTcs MoKa3aTeIbHON ?
OO6umactp onpeesieHusl MoKa3aTeIbHON (PYHKITUH —3TO?
Kaxoit siBnsiercs nmokazatenbHas GYHKIHS: YeTHON I HEYETHON ?

o s wnh e

VYKakuTe MHOYKECTBO 3HaUYECHUH MOKa3aTeNbHOU (PYHKITUN?

IIpakTHyeckoe 3ausitue Ne 22
IToka3zaTrenbHbIE YPABHEHHA
Henp: yriyOneHue MOHUMAHHS CYIIHOCTH PA3IMYHBIX METOMOB PELICHHs MOKa3aTelbHBIX yPaBHEHUM

JUISL TIOJTyYEHHUS] HOBBIX 3HAHUIA.

3aganue:

1. PemuTe moKa3atenbHoe ypaBHeHue: 93/x = 32X76
2. Haiftu kopHu ypaBHenus: 72X —8X7*+7 =0

X
3. Peuuts ypaBHenue 5% + 20(\/5) —-125=0
Ecnu ypaBHeHue uMeeT 6osiee 0THOrO KOPHSI, 3aMUIIMTE OTBET B BUIE MX [TPOU3BEICHHUS.

KoHTpoJsbHbIe BONIPOCHI AJIS1 3AIIUTHI:
[lepeuncnuth criocoObl peleHus NoKa3aTeNIbHbIX YPaBHEHUH ?

JIro6as cTereHsp MOJIOKUTEILHOIO YHCJIa €CTh YHCIIO. . ..
HpI/I JACJIICHHUH OJUHAKOBBIX OCHOBaHHﬁ, OCHOBAHHUC OCTACTCA MPCIKHUM, a [TOKA3ATCIIN cTerneHen?

Hwbnh e

Kak pemraercs ypaBHEHHE, €ClIM OJHA M3 €ro yacTed COIEpXKUT alreOpandyeckyro cymmy c
OJIMHAKOBBIMY OCHOBAHHUAMHU?
5. Kakoii 3HaK Hy’KHO TIOCTaBHTh MexkIy 4 — 10 x 2X+ 161 0 ?

IIpakTuyeckoe 3ansitue Ne 23
ITokasaTenbHBIC HEPABEHCTBA
Leab: 3HAKOMCTBO € TIOKa3aTeIbHBIMA HEPABEHCTBAMHU U OCHOBHBIMU METOJIAaMH pEIeHHUs, 00001IeHne
3HAaHUH U YMCHI/Iﬁ M0 NPUMECHCHNIO METOJI0B PCHICHUS ITOKA3aTCIIbHBIX HCPABCHCTB.
3aganue:
1. Pemmure HepaBeHCTBO: (%)3"‘7 < (%)7""3

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

KoHTpoJibHbIe BOPOCHI [IJIs1 321U THI:
1. Tloka3aTenbHBIMU Ha3bIBAIOTCSI HEPABEHCTBA, CO/IEpIKAIIIUE. . .

N

. HazoBure MCTOABI pCHICHUS IMOKAa3aTCIbHBIX HCPABCHCTB.
3. Ecin ocHOBaHME CTCIEHM a OOJIbIIE CAUHUIBI, TO HCPABCHCTBO a >1 CIIpaBCAJINBO TOraa H
TOJIBKO TOT'Ja, KOraa x?
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4. Ecnmu ocHoBanme crenenn 0 < a< 1, To HepaBeHCTBO @ < 1 crpaBeyIMBO TOT/Ia M TOJIBKO TOT/A,
Korza x?
IMpakTuyeckoe 3ansatue Ne 24
I'paduku sorapupmuyeckux QpyHKuun

Heab: pacmuputh MpeACTaBICHUS O JorapudMudeckold (YHKIUH, MPUMEHEHHE €€ CBOWCTB B
HECTaHIAPTHBIX CUTYAIIHSIX.

3amanue:
1. Haiimure obmacte onpenencHus: GyHKIINH:

a)y = logz(x? — 8x + 12)

0)y = log;(—x% + 37x — 10)
2. I[Toctpouts rpaduk GyHKIUU:

a) y=logix+2

2

0)y =logz;x—3

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

0)y =1log,(16 —x) + 2

KonTpoabHbie BONPOCHI 15 3aIIUTHI:
@Oynkius, oOpaTHas MoKa3aTeNbHOU (YHKIINK, HA3bIBACTCS?
Oynkius y = log, x Bo3pactaer Ha Bceil 00J1aCTH ONpeeeHns Y KaKOM 3Ha4eHuH (a)?
Oynkius y = log, x yObiBaeT Ha Bceil 00acTu onpeesieHus pu KakoM 3HaueHuu (a)?
Nwmeer nmu norapudmuyeckast pyHKIUS HanOoIbIIee 1 HAUMEHbIIee 3HAUCHHS?
I'paduk pynkuun y = log,x cummerpuueH rpaduky nokasaTelbHON PYHKIIMU OTHOCUTEIHLHO?

a s E

IIpakTnyeckoe 3anaTHe Ne 25
Jlorapugmsl

Lenaw: 3HaTH ONpeeNieHne jorapudMa, OCHOBHOE JIOrapu(MHUECKOE TOXKIESCTBO M €r0 CBOMCTBA, YMETh
MPUMEHSITH JUISl BBIYMCIEHUS JIoTapudma.
3ananue:
1. Beruucaure :
a) 21092 32 6) 41+log42 B) 1Olog10 0,01-2
2. Haiitu x:

a)log1 l=x

78
0) log, 0,125 = -3

=3
B) l0g16x = 2

3. HaiiTn 3HaueHme BBIpaKCHUS:

a)
logs 5
0) logs 9 log; 25

logs 50
B) glogs 2

r) 3logs7 4 4910g7\/ﬁ

logs 25

KoHTpoJsibHbIE BONPOCHI sl 3a1UTHI:
1. HazoBute 0OCHOBHOE TOTapU(PMUIECKOE TOKIECTBO.
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YeMy paBeH Jorapugm npou3BeICHHS JBYX MMOJIOKUTEIBHBIX YUCEN?
Jlorapudm 4acTHOTO ABYX MOJOXKHUTEIBbHBIX YHCE paBeH?

JaiiTe onpenenenue norapudma.

Uemy paBeH necstuunbii yucna 100 ?

HazoBute dpopmyny nepexoja K HOBOMY OCHOBaHHUIO.

o gk whn

IIpakTyeckoe 3ansiTue Ne 26

Jlorapudgmudeckue ypaBHeHUs
Hean: dopMupoBaHHE OCHOBHBIX IPHEMOB pEIICHUS JIOrapu(PMUUYECKUX YpPaBHCHHM,

OTpesieNieHUE W CBOMCTBA JioTapudma.

3ananue:

1. Pemuth ypaBHEHME:!
a)log,3—log,5=2
6) 21log,\7 = log,(9 — 2x)
B)log;x =4 —3logs x

2. BBIYuCauTh X:

a) log, 0,125 = -3
0) logi6x = %
B) logsx = =3
3. Pemmure rpaduuecku ypaBHenue: Lo g% x=x—3

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIUTHI:

1. JlorapudmMuyuecKUMH ypaBHEHHSIMU HAa3bIBAIOT YPAaBHEHUS BUA ?

IIOBTOPHUTD

2. Tlouemy mpu pemieHue orapu(MUYECKUX YPaBHEHUH MOTCHIMPOBAHHEM BO3MOXKHO IIOSBICHUE

[IOCTOPOHHUX KOpPHEM?

IIpakTHyeckoe 3ansitue Ne 27
Jlorapupmuveckne HepaBeHCTBA
Heab: MO3HAKOMHUTH ¢ Jorapu(MHUECKUMU HEpaBEHCTBAMH, II0Ka3aTh CIIOCOOBI
Jorapu(MUIECKUX HEPABEHCTB.
3ananue:
1. Pemuth HepaBeHCTBA:

a)log,(5x —2) > 1
6)10g8(5X - 8) < 10g8(2X + 7)
B) logo3(x* —5x+7) = 0

2. Pemire HEpaBEHCTBO BBEICHUEM BCIIOMOTATENIBHOM EPEMEHHOM:
log?x —log,x >3
4

3. Pemute rpaduuecku HEpaBEHCTBO:
logsx <4 —x

KoHTposbHbIe BONPOCHI A5 3aIIUTHI:
1. JlorapupmuueckuM HEpaBEHCTBOM HA3bIBAETCS HEPABEHCTBA BUIA ?

peleHus
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2. Korpaa norapugmuyueckoe HepaBeHCTBO MEHSET CBOM 3HAK?

IIpakTuyeckoe 3ansitue Ne 28
Jlorapugmuyeckass pyHkuus
He.]'lb: HAaY4YUTb MMPUMCHATH IMOJYUCHHBIC 3HAHUSA, 3aKPCIIUThL YMCHUSA BBIYJICHATH HpO6JICMBI 1 HaXO0JUTb
IIyTH UX PELICHUS.
3amanue:
1 . Haiitu obnactb onpenenenus GyHKIUU
a)y = logz(4x +5),
6) y = logo4(x + 5)?
2. a) Jlano: log, 2 = m. Haiinutelog,g 28
6) Hano: ig 3 = a, ig 5 = b. Haiinute log,5 30

KoHTpoJIbHBIE BONPOCHI IS 3N THI:
Kax Ha3bIBaeTCs paBeHCTBO: ('8P = ph?

Kakoii norapudm Ha3pIBalOT HATYpAILHBIM?

Kakoe nmonsiTre cooTBETCTBYET COOTHOIIEHUIO log,6 =x; a* =B ?
a) OCHOBHOE JIOTapu(PMHUECKOE TOKIECTBO

0) onpenenenue jgoraprudpma

B) JiorapupMudeckast G yHKIUS

No ok~ wdhE

Kakue 3HAYEHUS MOYKET MIPUHUMATh OCHOBaHHE norapudma?
Bo ckonbko pa3 jgorapudMbl 9Kcel [0 OCHOBAHHUIO JBa, OOJIBIINE JIOrapru(MOB THX K€ YHCEI I10
ocHoBaHuo 16?

IpakTuueckoe 3axanue Ne 29

Heonpenesennblii ”HTErpaJ
eab: chopMupoBaTh MPEACTABICHUS 00 HHTEIPAIbHOM HCUUCICHUH, TOHATH €r0 CYIIHOCTh, pAa3BUBATh
HaBBIKH MPH HAXOXICHUHU TIEPBOOOPA3HBIX U HEOIPEAEICHHOTO HHTETpaa.

3ananne:
dx
X2 +4x+5
2. Haiitu neonpenenennbiii unterpan [ x? (3 + 4x)%dx

dx

1. Beraucuts [

2+x*
X

3. Beruncnuts unterpan [

KOHTpOJ’IbHLIe BOIIPOCHI AJIAA 3alIIMThBI:

Kakoe w3 nmpuBeIEHHBIX HUKE YTBEPKIACHUN BEPHO, 4 KAKOE — HET:

a) ecu y = F(x) - mepBooOpasHas s yakuun y = f(x), To y = kF(kx + b)- nepBooOpasnas mis

y = kx + b;

7. 0)ecmu y = F(x) — mepBooOpasnas aist pyakuun y = f(x), Toy = %F(kx + b) - nepBooOpa3nas s
y = f(kx + b).

8. Haxoxnenune dyukiuu f(X) no nanHo# ee mpousBoaHO# {'(X) Ha3BIBAIOT oneparueii?

1. Yro Ha3pBarOT epBooOpasznoil st pyakuun y = f(x).

2. VYKaxwuTe 10 JIBE IEPBOOOPA3HBIC ISl KAXKIOM U3 CIeAYIONMX (DYHKIINN:
3. a)y=x3

4. 6)y =X

5.

6.
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IpakTuuyeckoe 3axanue Ne 30
OnpeneneHHblil HHTErPaJ
Hean: chopMupoBaTh yMEHHE IPUMEHEHHE OCHOBHBIX CBOMCTB OIPEICIICHHOI0 HHTErpasia, 0TpadoTaTh
HABBIKK BBIUYUCIICHUS ONPEICICHHBIX HHTEIPAJIOB.
3aganue:
1. Beruucnurs:

X
a) J. x sin xdx
0

6) J,/*—-dx

cos?x
2. BBIYUCIUTH ONpPEAETICHHbI HHTETPa:

a) fls 7x6dx
6) J, 2x? dx

B) f_l(4x+ 1)dx

3. BBIUHCIUTH ONpeeTIeHHbI HHTETPa:

1
f (3 —-2x—x%)dx
-2

KonTpoJibHbIe BOMPOCHI JJIs 32U ThI:
1. Yro Ha3bIBAalOT OMpEACICHHBIM HHTEerpaioM ot ¢GyHkmmd Yy = f(x) mo orpesky [a;b]? Kak

0003HAETCs ONPEICIICHHBIN HHTETPa?
2. B deM coCTOUT reOMEeTPUIECKHil CMBICI OTIPEICIICHHOTO HHTErpaa?

w

B 4yem cocTout (hm3mueckuii CMBICI ONPEIeICHHOTO HHTerpana?
4. 3anumute Gpopmyny Hetotona — JleiiOHuma s BBIYUCIICHUS ONPEAeIEHHOr0 UHTerpana?

IMpakTnyeckoe 3axanmne Ne 31
BolunciieHne mIomaa KpUuBOJIHHEHON Tpaneuuu
Ilenb: ycBOUTH NMOHATHE KPUBOJIMHEHHOW Tpameluy, HAyYUTHCSl BBIUUCIATH IJIOLAAb KPUBOJMHENHON
TpaneuuH.
3aganue:
1. BBIYMCIIUTS TUIOMIA/b OTPAHHYEHHON JTMHMAMK: Y = 1 — Xy = 3 — 2x — X2,
2. N300pa3ute cxeMaTHUeCcKH (PUTYypbl, IIIOMIAI1 KOTOPBIX BBIPAXKAOTCS CIEAYIOUMMH HHTETpalaMu

1
a) f, x dx
1, 2
6)J, 2x“ dx
3. Beraucaure miomaab GUrypel, orpaHUu4eHHON (PUTyphl, OrpaHUYEHHOM JUHUAMH Yy = CcOSX, Y = 0,

T 3
eClm —— <X < —.
2 2

KoHTpoJibHbIE BONPOCHI IS 321U THI:
1. Yro Ha3bIBaeTCs KPUBOJMHEHHOH Tparenneii?

2. Tlo kakum (opMmyse MOXKHO BBIYUCIHTH IUIOLIA[b KPHUBOJIMHEWHOW Tpaneiwn, F(x)- mrobas
nepBooOpasuas pyukiun f(x)?

IMpakTnyeckoe 3axanmne Ne 32
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HNHuTerpas u ero npumMeHeHune
Heapb: mokazarb BO3MOXHOCTH NMPUMEHEHHUS WHTErpaja B Pa3IUYHBIX 00JACTAX (PU3UKU, SIKOHOMUKH,
TEXHHKE.
3aganmue:
1. CxopocTs JBmxenue Touku B paBHa (12t — 3t2) m/c. HaiiTu nyTh, IpoiiieHHbIH TOUKOI OT Hayasa
JBUKEHHSI 1O €€ OCTaHOBKHU.
2. Teno OpOMUICHO ¢ MOBEPXHOCTH 3€MJIH BEPTHKAILHO BBEPX €O ckopocthio V = (39,2 — 9,8t)m/c.
Haiitu HanOospIIyIo BEICOTY MOIBEMa Tela.
3. BoluncauTe miommaas GUIrypsl, OrpaHHueHHON Mapabosioil y = X2 ¥ NpsAMoi y = —X.

KoHTpoJibHbIe BOPOCHI IS 321U THI:
1. OmnpeneneHHBINH HHTETPA BEIYUCISIOT 10 (hopmyrie?

2. HemnocpencTBeHHas HHTETPUPOBAHUE, METO/I ITOICTAHOBKY, HHTETPUPOBAHUE I10 YACTSIM — 3TO?
3. OmnpeneneHHbl HHTErpai ¢ OIMHAKOBLIM MpUeiaMu paBeH?

IMpakTnyeckoe 3ansitue Ne 33
KosunHeapHbie BeKTOPbI
He.]'lb: 3HATh NOHATUC KOJUIMHCAPHBIX BEKTOPOB, YMCTh paCKJIaAbIBaTh BEKTOP I10 6aSI/ICy, IMPOHU3BOJUTH
OIICpalHrIO CJIOKCHUA, BBIYUTAHHA, YMHOKCHHA BEKTOPA HA YHCJIO.

3aganue:
1. Haiiaute 3Ha4ueHne mapameTpa N nmpu KotopoM Bektopa a = {132; 77; 143} ub = {-12; -7; n} Oyayr

KOJUTUHEAPHBI.

- = 5
2. Ilpm KaKHUX 3HAYCHUSX o u B BEKTOP d=2li-aj+2k KOJUTMHEApPCH
= 4 o -
BekTopy & =2 f_gj_ﬁ}(?
KoHTpoJibHbIE BONPOCHI ISl 3AIUThHI:

1. JlaiiTe ompeneneHne BEKTOpa B MPOCTPAHCTRE.

no

Kakue Ba BeKTOpa B MPOCTPAHCTBE HA3BIBAIOTCS KOJUIMHEAPHBIMU?
3. Kak Ha3pIBaroT BEKTOpa, KOTOPHIE JIEXKAT HA OAHOM MPSMON MM Ha TAapaJJIeIIbHBIX MPSIMBIX?

IIpakT4eckoe 3ansaTue Ne 34
KomnianapHubie BeKTOPHI
IleJsb: 3HaTH MOHATHE KOMIUIAHAPHBIX BEKTOPOB.

3ananmue:
1. Janel mapamnenorpammbl ABCD u AIBICIDI1. [Hokaxure, uro Bektopsl BB1 CCl1 DDI
KOMIUTaHAPHBI.

2. B mapamtenenunene ABCDAIBICIDI touka K cepennna pedpa CC1. Pasnmoxure Bektop AK mo
BekTopam AB, AD, AA1; DA1 no Bektopam AB1, BC1 u CD1.

KoHnTposabHbIe BONPOCHI IS 3aIIUTHI:
1. Kakue aBa BeKTOpa B MPOCTPAHCTBE HA3ZBIBAIOTCS KOMILIAHAPHBIMU?
2. Kakoe BbICKa3bIBaHHE HE OTHOCHUTCS K OHATHIO KOMIUTAHAPHOCTH TPEX BEKTOPOB:
a) UX CyMMa JIaeT HyJI€BOI BEKTOp
0) OHU JIeKAT B OJHOM IJIOCKOCTH
B) HX CMEIIAHHOE MTPOU3BEICHUE PABHO HYITIO
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3. TlonsTue npaBoii u N1EBOW TPOMKH TEPSET CMBICI JIJIsI CIEIYIOIUX BEKTOPOB:
a) paBHBIX 110 JIJTMHE
0) KOMIUTAaHAPHBIX
B) OPTOTOHAJILHBIX

IIpakTnyeckoe 3ansaTue Ne 35
Koopaunatbl TOUYKH H BeKTOpPa
Iennb: coBepiIEHCTBOBATh YMEHUS U HABBIKM BBITIOJIHEHUS IEHCTBUI HaJ BEKTOPaMH.
3ananmue:

1. Haiigute KOOpMHATHI BEKTOpa E, eciu A(2;-5;3) uB(5;1; —2).
2. JlaHbI BEKTOPBI E[_li 3-3)u R@'J —5; 1). Haiinure koopAMHATHI U AJIMHY BEKTOpa _d

3. Hano: A (2;1;4), B (3;0:-1), C (1;-2;0) .
Haiimu:2 - AB + 3+ BC
KoHTpoabHbIe BONPOCHI IS 3aIUTHI:
1. Kak Ha3bIBarOTCS YHCiIa, KOTOPBIC OMPEACISIOT MOJIOKEHHE TOUKHU?
2. YtoOBI HAlTU KOOPJAMHATHI BEKTOPA HYXHO ...7
3. Ilpu yMHOXXEHUH BEKTOpa Ha YUCIIO ...7
4. Kax Ha3pIBAIOTCS KO (UIMEHTHI PA3JI0KEHHS BEKTOPA 0 KOOPIUHATHBIM BEKTOPaM B JJAHHOM

cUCTeMe KOOpIMHaT?

[MpakTnyeckoe 3ansiTue Ne 36
IIpousBeneHune BEKTOPOB
Heab: onepupoBath HopMynamMu CKaIIpHOTO MIPOU3BEACHUS BEKTOPOB.
3ananue:

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

Haittu:
a) CkansapHoe mpou3BeACHUE AB-CD.

0) Yros Mexay BEKTOpaMH AB n CD.
») (AC +BD)-CB.

KoHTpoJibHBbIE BONPOCHI IS 321U THI:
1. UYemy paBHO CKaJspHOE MPOU3BEICHHUE IBYX HEHYJIEBBIX BEKTOPOB?
2. JIBa BeKTOpa Ha3bIBAIOTCSI OPTOTOHAIBHBIMU, €CITH:
a) OHM PACIOJIOKEHBI Ha OJTHOM MPSAMOi
0) UX CKaJIIpPHOE MPOU3BEICHUE PABHO HYITIO
B) UX JUIMHBI PaBHBI
3. Ecmu cransipHOoe nmponsBeneHne BEKTOpoB paBHo 0, TO...

a b=90°

4. Jlana 3ammuch: UT0 MOKHO CKa3aTh MPO 3TH BEKTOPHI?

IIpakTuyeckoe 3ansitue Ne 37
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Koopaunatsl 1 BeKTOpHI
Ilesb: HAy4YUTHCS IPUMEHATh MPOCTEHIINE 3a]a4l B KOOPAUHATAX MIPHU PELIEHUU MPO(ECCHOHATBHBIX
3ajad.
3ananue:

o
1. Haiinqure cyMMy M pa3HOCTb BEKTOPOB: d(4;2;—4) n b(6; —4; 10).
2. Haiinure nmuHy BeKTOpa 3d + Zb, ecim d(2;1;-5), b(=3;0; 1).

3. JlaHbI BEKTOPBI E(_li 3;-3)u E[‘l‘i —5; 1). Haiinnre koopAMHATHI U AJIMHY BEKTOpa _Cl

KoHTpoJsibHbIe BONPOCHI sl 3a1UTHI:
Urto Ha3bIBaeTCsS Pa3HOCTHIO IBYX BEKTOPOB?
Ha3zoBuTe nepByro KOOPJMHATY TOYKH B IIPOCTPAHCTBE.
I'ne pacnonaraercs Touka T(m;0;0)?
YeMy paBHBI KOOPJIMHATHI CEPEAMHBI OTpe3Ka?

Hwn e

IIpakTnyeckoe 3ansitue Ne 38

Hpu3Ma U nMupaMujaa
He.]'lb: HAaY4YHUTBHC BbIYUCIIATL U 1/1306pa>1<aTL OCHOBHBIC 3JICMCHTBI ITMPAMH/Jbl U IIPHU3MBI.

3aganue:

1. OcHoBanue npsAMON NpU3MBI — NPSMOYIOJbHBIA TPEYroJbHUK ¢ KaTteTamu 6 u 8 cm. Haiinure
TUTOIIAb OOKOBOI MOBEPXHOCTH MPU3MBI, €ClI e€ HauboubInast 00KOBasi TpaHb — KBaIpar.

2. B npaBuibHOM 4YeTHIPEXYTOJIBHOM MUpaMuje BbICOTA paBHA 2 CM, CTOPOHA OCHOBAaHUS paBHa 6 CM.
Haiinure 60koBOE peOPO MUpaMUIBI.

3. bokoBoe peOpo NpaBUIBHON YETHIPEXYroJbHOW mNUpaMuibl o0pasyeT yroia B 60° ¢ IUIOCKOCTh
ocHoBaHus. Haliure muiomaab NoBEepXHOCTH IMpaMU/Ibl, eciii 00koBoe pedpo paBHO 10 cm.

KOHTpOJIbHI)Ie BOIIPOCHI IJIf 3AIIIUTHI:
Mor YT JIK BCC I'paHU TpGYFOHBHOﬁ IMUpaMH bl OBITH psAMOYTOJIbHbBIMU Tpeyro.]'IbHI/IKaMI/I?

B kakoii mpuzme 00KOBbIE peOpa mapasuiesibHbI €€ BhICoTe?
[Ipu3ma umeer n rpaneit. Kakoil MHOTOyroJbHUK JIEKUT B €€ OCHOBAHUU?

A wnh e

byner nu nupamuza npaBUIBHOM, e€ciu €€ OOKOBBIMU TpaHSIMM SIBJISIIOTCS IpPaBUJIbHbBIE
TPEYrOJIbHUKN?

IIpakT4eckoe 3ansaTue Ne 39
MHoOrorpaHHuKHu
eab: yMeTb COOTHOCUTD IJIOCKUE T€OMETPUUECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI IIPU PELICHUN
3ajad.
3ananne:

1. HaiiguTe nuaroHaib NpsMOYTrOJIbHOIO MapajiesienuIesaa, eciii ero U3MepeHus paBHsl 1; 4; 3.

2. Haiiaure niomaae NOBEPXHOCTH KyOa cO CTOPOHOM 3 cM.

3. Haiiaure 1uromanp MOBEPXHOCTH MHOTOTPAaHHHUKA, M300paKEHHOTO HA PUCYHKE (BCE JBYTpDaHHBIC
YTJIBI IPSIMBIE).
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N -

KOHTpOJIBHLIe BOIIPOCHI VI 3alIUTHI:
Kakoe mamMeHbI11€€ YCIIO pe6ep MOXKET UMETh MHOFOFpaHHI/IK?

W3 Kkakux paBHOCTOPOHHUX (PUTYp COCTABIIEH reKCca’p:

BepumHoii ckonbKux (GuUryp siBasieTcs Kax/jas BeplLIMHaA TeTpaspa:

Heo6x0a1Mo ycTaHOBUTH COOTBETCTBHE MEX/y Ha3BaHUEM (PUTYPBHI M KOJIMYECTBOM €€ TPaHeH:
[IpssMOyTONBHBIN TapasuIeIeIUIIe

a)20

0)18

B) 6

Heo6x0a1M0 yCTaHOBUTH COOTBETCTBUE MEXIY Ha3BaHMEM (UIYphl U KOJIMYECTBOM €€ I'paHeil:
Terpasap:

a)4

0) 14

B)16

IIpakTyeckoe 3anaTue Ne 40
nauHap, KOHYC

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

3aganme:

1. B oceBoM ceyeHWH UWIMHApPA TOJIYYWIICS KBaApaT IUIOMAabl0 4 cm?. Haitnure: a) IUIOIA/b
OCHOBaHHMs IWIMHApa; O) miomaas OOKOBOW MOBEPXHOCTH IMJIMHIAPA; B) IUIOMAAb IOJHOU
MOBEPXHOCTU LWJIMHJPA.

2. OOpa3yromas koHyca paBHa 10 cM, a BeIcoTa KOHYyca paBHa 5 cM. Haiinure: a) paanyc ocHOBaHMS
KOHyca; 0) yroii, KOTOpBI cocTaBisieT 00pa3yromas ¢ MIOCKOCThI0 OCHOBAaHMS; B) IUIONIA/lb OCEBOTO
CEUEHUs KOHYcCa.

3. Pammycel ocHOBaHMIl yceueHHoro koHyca paBHbl 10 u 6. Haiigure: a) ummHy oOpa3syromeit
YCEYEHHOT0 KOHYCa, €CIM €ro BhICOTa paBHA 3; 0) IJIOIIAh OCEBOIO CEUEHHS YCEUEHHOIo KOHYca,
ecyu niuHa oOpasyrolei paBHa S.

KoHnTpoJsbHbIe BONPOCHI AJ151 3A1IUTHI:

1. Yro npencraBisitoT coO0M ceueHus HUIMHIpA MJIOCKOCTAMU?

2. PaBHBI 1 qpyT APYTY YIIIBI MEXTY 00pa3yOIMMI KOHYCa U TUNIOCKOCTBIO OCHOBAHUS?

3. PaBHBI 11 IpyT APYTY YIIIBI MEXKIY 00pa3yOIUMHI KOHYCa U €r0 OChI0?

IIpakTnyeckoe 3ansaTue Ne 41

Codepa, map
Ilesib: cOBEpILICHCTBOBATh YMEHUS M HAaBBIKHM PEIICHHS 3a/1a4 C TEOMETPUYECKHMHU TeJIaMH.
3ananue:
1. CocraBbTe ypaBHeHUe cepbl U Hanaute ee iomans, eciu O(0;0;0) — uentp chepsr u A(4;3;0) —

TOYKa MpUHaIeKamas chepe.
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2. JlBa ceuenus mapa paauyca 10 cM napajuieabHBIME IIJIOCKOCTSMU UMEIOT painychl, paBHbIE 6 CM U 8
cM. HaiiTu paccTosiHue MeXAy CEeKYIIMMHU IIOCKOCTSIMU.

KoHTpoJibHbIe BONPOCHI IS 321U THI:
1. Moryt 1u aBe cdepbl ¢ OOMMM EHTPOM U C HEPABHBIMHU PaguycaMyd UMETh OOIIYI0 KacaTelbHYIO

IJIOCKOCTh?
2. Touku A u B nmpunamiexar mapy. [IpunannexuT iu mapy igrodas Touka orpeska AB?
3. IpuBenute mpuMepsl B3AUMHOTO PACTIONIOKEHUS CPephl U MIOCKOCTH.

IMpakTnyeckoe 3ansitue Ne 42
O0BbEMBI MHOTOTPAHHUKOB
Heab: HayuuTbCs pelIaTh TEOMETPUUYECKHE 3a/adyd, ONMpasCh Ha HU3yYEHHbIE CBOMCTBa
IUTAHUMETPUYECKUX U CTEPEOMETPHUECKUX (PUTYpP U OTHOLICHUH MEXAYy HUMHU.
3ananmue:
1. Tlom morpe® HYXHO BBIPHITH KOTJIOBaH HMMEIOUIMHA ()OPMY MPSMOYTOJBHOTO Mapajuiesenunesa.
['myOuHa koTioBaHa 2 M, cTOpOHBI OCHOBaHUMN 3 U 4 M. CKOJIBKO KyOOMETPOB 3€MJI HYKHO U3BJICYb
Ha MOBEPXHOCTb.
2. Haiigure o0beM NMpaBUIBHON TPEyrojibHOM HMUpPaMHJbI, BHICOTa KOTOpOH paBHa 12cM, a cTopoHa
ocHoBaHus 13 cm.
3. B npsamom mnapamnenenunesne CTOpOHbI OCHOBaHUS, paBHbl 5 m 10 am, oGpasyror yrosn 60°.
Omnpenenure 00beM Napajuieienunesia, eciay MIoaas O0NbIIEro MaroHaJbHOro CeueHHs paBHa 4
2
M

KOHTpOJIbHI)Ie BOINIPOCHI AJIA 3aIIUTHI:
1. HeO6XOI[I/IMO YCTAHOBUTHL COOTBETCTBUEC MCKAY MHOT'OI'PAHHUKOM U (1)opMyJ10171 HaxoXJCHUA €ro

oObBema:

Ky6:

a) V=1/3 Sh

0) V=a"3

B) V=Sh

2. Heo0X0IMMO YCTaHOBHUTH COOTBETCTBUE MEKy MHOTOTPAHHUKOM U (DOPMYIION HaXOXKICHUS €r0o
obbema:

IIpusma:

a) V=a"3

0) V=1/3 Sh

B) V=Sh

3. Heo0X01uMO yCTaHOBUTH COOTBETCTBUE MEXKIY MHOTOTPAHHUKOM U ()OPMYJION HaXOXKICHHUS €ro
obbema:

[Mupamupa:

a) V=a"3

0) V=1/3Sh

B) V=Sh
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IIpakTueckoe 3ansaTue Ne 43
O0béMBI TeuT
Henab: HayuuTbcs pemarb TE€OMETPUYECKHE 3aJauyd, ONUpaschb Ha HM3y4YeHHBIE CBOMWCTBA
IUTAHUMETPUYECKHUX U CTEPEOMETPUUECKUX (UTYpP U OTHOIICHUN MEX1Yy HUMH.
3ananue:
1. OO6bvem ycedenHoro konyca 490w M, a paanycbl OCHOBaHUM paBHBI 5 U 3 M. Onpenenure BHICOTY
3TOr0 YCEUEHHOr'0 KOHYCA.
2. OObeM NWIMHIpA paBeH 27 M°, a IUIomans GOKOBOM MOBEPXHOCTU paBHAa 27 M2 Haiizure
JMaroHallb 0CEBOr0 CEUECHUSI LIMITMH/IPA.
3. O0BeM CTEHOK MOJIoro mapa, paseH 8767 cM®, a TOJIIIMHA CTEHOK 3 CM. Omnpenenure HapyXHBIA U
BHYTPEHHUHN PauyChl €r0 MOBEPXHOCTH.

KoHTpoJsibHbIe BONPOCHI sl 3a1UTHI:

1. WM3menutcs nu o0beM HWIMHAPA, €CIU JUAMETP €ro OCHOBAaHUSI YBEJIUYUTH B 2 pa3a, a BBICOTY
YMEHBIIUTSH B 4 pa3za?

2. Kak oTHOCATCS 00BbEMBI IBYX KOHYCOB, €CJIM X BBICOTHI PaBHbBI, & OTHOIICHHS paJlyCOB OCHOBAHUMN

paBHO 2?

OTtHoteHne 00beMOB ABYX MIapoB paBHO 8. Kak 0THOCSTCS MIomaau X MOBEPXHOCTEH?

4. W3 Kakux Tex COCTOMT TeJIO, MOJIyYeHHOE BPaIlleHHEM paBHOOEAPEHHON Tpaneuyu BOKPYT OOJIBIIEro
OCHOBaHUs?

5. Kak m3menutcs 00beM cepsbl, eciu ee painyc YBEeIHUIUTh B 5 pa3?

w

IMpakTnyeckoe 3ansiTue Ne 44
JeiicTBHS ¢ KOMILIEKCHBIMY YHCJIAMH B ajireopaundeckoii popme
Lesn: 0TpaboTaTh HABBIKK BBITIOJHEHUS ICHCTBHI C KOMIICKCHBIMH YHCIIAMH, 3a/IaHHBIMU B
anredpandeckoi popme.
3aganme:
1. Haiiti cyMMy U pa3HOCTb KOMIUICKCHBIX YHCel, ecin 21 =1-2i n z,=4-2i

Haiitu npou3sBeieHre KOMIIEKCHBIX YUCEI, €CIU =1+41 y 22=5-Ti

2
3. HaiiTu yacTHOE KOMIUIEKCHBIX dncel, ecmm 21=3+1  Z22=1-3i
4. H3006pa3ute Ha MIOCKOCTH KOMIUIEKCHBIE YHCTIA:

21:1+2i; 22:—3—3i; 23:4; 24:—3i

KoHTpoJsibHbIE BONPOCHI A5l 3AIUTHI:
Yro npexacrapiset coboit uucio i?
Kakoe 4rcno Ha3pIBalOT KOMITJIEKCHBIM?
Kakue neiicTBus onpeneneHbl HAa MHOXKXECTBE KOMIIEKCHBIX YHCEN?

A wnh e

Kakne KkoMIIJIeKCHBIC YKCiia Ha3hIBAIOTCS COHpSI)KeHHI)IMI/I?

IIpakTuyeckoe 3ansitue Ne 45
KBaagparHbie ypaBHeHHS ¢ OTPULATEIbHBIM JUCKPUMHHAHTOM
Ilesb: HAYyYUTHCS HAXOAUTH KOMIUIEKCHBIE KOPHH KBaJIPAaTHBIX YPAaBHEHUH C AEHCTBUTEIbHBIMU
KO3 PHUIIHEHTaAMHU.
3aganue:
1. Pemnre ypaBHeHue:
x2—2x+2=0
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X2 +4x+53=0
X’ +4x4+29=0

KOHTpOJ’IbHLIe BOIIPOCHI AJiA 3allIMThbI:

Kakumu uucrnamMu Mexay coOOH SBISIOTCS KOPHHM KBaJApPAaTHOTO YPAaBHEHHS C OTPHUIATEIbHBIM

JTUCKPUMHHAHTOM?
Uemy paBeH KopeHb kBaapatHbii u3 -100?
UeMy paBeH KBaipaT MHUMOM €TUHUIIBI?

IIpakTnyeckoe 3ansaTue Ne 46
Bo3BeeHne KOMIJIEKCHOTO YHCJIAa B HATYPAJIbHYIO CTeNleHb

Lesb: HAyInTHCS IPUMEHATH GopMyily MyaBpa pH peleH!: 3aJaHui ¢ KOMIUIEKCHBIMH YHCIaMU.

3aganue:

N

z'=|cos E,+:5m —,|
Bo3secTu B cTeneHn L e e

o o 4 .
[IpencraBUTh KOMIIJIEKCHOE YUCIO B TPUTOHOMETPUYECKON popMe U HalTH Z; , ecnu zq = 1+1

KonTpoabHbie BONPOCHI 15 3aIUTHI:
I'ne ucnonwzyercst popmysna Myaspa?
Kem ony6nukoBana popmymna Myaspa B 1722romy?
K kakoit ¢popme KOMIUIEKCHOTO yKcia npuMeHuma popmyina Myaspa?

IIpakTnueckoe 3ansaTue Ne 47
JelicTBUS HA/l KOMILJIEKCHBIMH Y CJIaMH B Pa3HbIX (popMax 3anucu

Hean: wuccrnenoBaTh dJI€MEHTapHBIC ICHCTBHS HaJ KOMIUIEKCHBIMU YHCIAMU B PA3IMYHBIX (OpMaXx.

3ananne:
1. TlpencraBuTh B TPUTOHOMETPUYECKON M MOKA3aTeNIbHON (hopme unciio z=2+2i .
2. BbImomHUTH JSHCTBUSI yMHOKEHHUS H JCICHUSI B TPUTOHOMETpU4ecKoit hopme: z=5i u z=1+i.
3. TIlpeacraBuTh B anrebpanueckoii (opme uncio z=2(cos2/7 + i sin2I7)
KoHTposbHbIe BONPOCHI 115 3aIUTHI:
1. Kakue cymecTByroT (hOpMbI KOMIUIEKCHBIX YUCEN?
2. Kak HaiiTi apryMeHT KOMIUIEKCHOTO yHciia?
3. Pacckaxkure anroputM mepexoma OT anreOpamueckod  (GOPMBI  KOMIUIEKCHOTO — YHCIIa
TPUTOHOMETPUYECKOM.
4. Kak onpeaenuTh, B KAKOW YeTBEPTH HAXOAUTCS TOUYKa Z=a+hi?
5. Uro HazbIBaeTcs MOAYJIEM KOMILIEKCHOTO yncia?

IIpakT4eckoe 3ansaTue Ne 48
IlepecTanoBKH, pa3MeleHUsl, COYETAHUS

Henan: 3HaTh U yMETh NPUMEHSTH (POPMYIIBI IEPECTAHOBOK, pa3MEIEHUH, coueTaHU M.

3ananue:

1. Beruuciure:
1) Ps

2) Ps

3) Ago®

K
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4) Ag*

5) Cg®
6) C10°
2. BeimosiHUTE NEWCTBUA:
1)P; -Ps
2) A + Ag?
3)C2-Cs°
4) As* + Cg?

KoHTpoJsibHbIE BONIPOCHI AJIsl 3AIUTHI:
1. Yro HazbiBaeTcs n- pakropuasom?
2. UYro HaspIBaeTCs MepecTaHOBKaMu?
3. Uro HazpIBaeTCs NMepeMeneHUsIMU?
4. UYrto Ha3bIBaeTCS COUYCTAHUAMMU?

IIpakTuyeckoe 3anaTHe Ne 49
KomOunaTopuka

Henab: HayunuThCs pelaTh NPOCTENIINE KOMOMHATOPHBIE 33JaUH.
3amanme:
3anava 1.CkoabKUMHU cIOCOOaMU MOKHO BBIOPATh JBYX JACKYPHBIX, €ClU B Tpymie 23 ydammxcs?
3anaua 2. CKOJIBKO CYIECTBYET BApUAHTOB PACIOJI0KEHHS 6 BarOHOB ITPHU COCTaBJIEHUH M1aCCaKUPCKOT0
noe3na?
3amaua 3. B ximacce 12 yuammxcs. CKOIBKO CyIIECTBYET BapuaHTOB ()OPMHUPOBAHUS KOMaH B! U3 4
YeJIOBEK JJIs y4acTUsl B MaTEMAaTUYECKON onumnuaze?
3anava 4. B copeBHOBaHMSIX yyacTBOBaJIO 4 KoMaHAbl. CKOJIBKO BAPUAHTOB paclpeaesieHUs] MECT MEXAY
HUMU BO3MOKHO?
3anaua 5. CKOJIBKMMH crioco0aMu U3 cocTaBa 1oe3za B 10 BAaroHoB MOXKHO BBIOpaTh BarOH-pPECTOPaH U
BaroH Tex. CIIy>XO0b1?

KoHTposbHbIe BONIPOCHI AJI51 3AIUTHI:
1. Ilepeuucnure OCHOBHBIE 33/1a4 KOMOWHATOPUKH.
2. B pasmemenusx wiu coueranusx HE BaxkeH mopsimok?
3. Ha xaxkoif Bonpoc oTBeyaeT KoMOMHATOpHUKA?

IIpakTyeckoe 3ansaTue Ne 50
Teopus BeposiTHOCTEH

Ilesb: yMETb BHIUUCIATH BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICUETA YMCIIa UCXO/I0B.

3aganue:

1. W3 wuucen 2, 3, 4, 5, 6 ogHOBpeMeHHO BbIOMpatoT Tpu. Haiinute BeposSTHOCTH TOTO, YTO CYIIECTBYET
MPSIMOYTOJIBHBIN TPEYTOJIbHUK C TAKUMHU CTOPOHAMHU.

2. Bpocator urpanpHyro KocTh. HaliT BEpOSTHOCTH TOTO, YTO BBITIAJIET YETHOE YHCIIO OYKOB.

3. B xopobOke Haxomutcs 250 nmammodek. M3 aux 100 mo 100 Bt, 50 — mo 60 B, 50 — mo 25 BT, 50 — o
15 Br. Bblunciauth BEpPOATHOCTH TOTO, YTO MOLIHOCTH JII0OOHM B3ATOW Hayraja JIaMIIOYKU HE
npesbicuT 60 Br.

KoHTpoJibHbIE BONPOCHI IS 321U THI:
Kak popmynupyercs Teopema cioxeHHst BEpOSITHOCTEH?
2. Yemy paBHa CyMMa BEpOSITHOCTEH TPOTUBOTIOIOKHBIX COOBITHIT?

=
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3. B xop3une 5 6enbix, 3 4epHBIX B 7 MOJIOCATHIX IIapoB. YeMy paBHA BEPOSITHOCTH JIOCTATh HAyTa

OJIHOLBETHBIN 11ap?
Uto Ha3bIBAETCS YCIOBHOM BEPOATHOCTHIO?
Kak popmynupyercs TeopeMa yMHOXKEHHUS BEPOSTHOCTEH?

S

IpakTnyeckoe 3ansiTue Ne 51

MaTteMaTH4YecKasi CTATHCTHKA
b mpruoOpecTH HaBBIK HAXOXKICHUSI MATEMATHYECKOTO OXKUIAHUS, TUCTIEPCHH M CPETHETO
KBaJPaTUYHOTO OTKJIOHECHHS JUCKPETHOM CITydallHON BETMYMHBI 3aKOHOM PaCIpEeACIICHHUS .
3aganue:

1. 3aman 3aK0H pacrpeeneHus: IMCKPETHOM cirydaiiHoi BennunHbl X. HaliTi: a) BeposTHOCTD ps;0)

matematuueckoe oxxugaanue M (X); B) nucnepcuto D(X)
X |-10 | -7 | 1 2 | 5
P 10,25]0,2({015(01 | ps

KoHTpoJibHbIe BONPOCHI IS 321U THI:
1. Kakas BenmuurHa Ha3bIBACTCA CIy4aiHON?
2. Kakag cinyyaiiHast BeTUYMHA Ha3bIBACTCS AUCKPETHOM?
3. Uro HazpIBaeTCs 3aKOHOM paCIIPE/ICICHHUS CITy4YailHON BETMIUHBI?

IIpakTnueckoe 3ansaTue Ne 52
Pemienue ypaBHeHuit
eab: MOBTOPUTH pELICHHUE [TOKA3ATEIbHBIX, JOTApU(PMHUUECKUX YPABHEHUH.

3aganue:
62X+1 :i
1. Peuute ypaBHEHHUE: 36
1\ 2% 1\*
2. Pemmre ypaBHeHUE: (E) —5- (E) —-6=0.

|
log,x=21log,5——log,8+1log, 0,2
3. Haiigure x, ecnu 3

KOHTpOJIbeIe BOIIPOCHI AJIAA 3alIIMThBI:
ypaBHeHI/IC MMPEACTaBIIACT coboif PaBCHCTBO...

UYro Ha3pIBaeTCAd KOPHEM ypaBHEHHUsA?
[lepeuncnure oOuIMe METOABI PELIEHUS] YPABHEHUH.

Awbh e

B ueMm cocTout cyTh MeTO/Ia 3aMEHBI IEPEMEHHOMN TP PEIIEHUN YpaBHEHUH?

IIpakTnueckoe 3ansaTue Ne 53
Pemienue HepaBeHCTB
LleJsib: MOBTOPUTH pEllICHUE TOKA3aTENbHBIX, JOTapu(PMUUECKUX, HPPALIMOHATIBHBIX HEPABEHCTB.
3amanme:

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

3x—7 7\ 7x—3
2. Pemmre HepaBeHCTBO: (;) < (5)

3. Pemmwre nepasenctso: V24 —10x >3- 4x
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KoHTpoJsbHbIe BONPOCHI AJISl 3A1UTHI:
1. Ecinu HepaBeHCTBa 3aMMCHIBAIOTCS C IOMOIIIBIO 3HAKOB < UJIU >, TO UX HA3BIBAIOT ... HEPABEHCTBAMH.
2. Ecnu o0e yacTu HepaBeHCTBA YMHOKUTh WIIM PA3JEIUTh HA OJTHO U TO K€ MOJIOKHUTEIbHOE YUCIIO, TO
... HEpaBEHCTBA HE U3MEHUTCH.
3. Ilepeuncnute 001IKE METO/IbI PEIICHUS HEPABEHCTB.

IIpakTnyeckoe 3ansaTue Ne 54
Cucrembl ypaBHeHUH
LleJsib: TOBTOPUTH PELICHUE CHCTEM JIMHEHHBIX, MIOKA3aTeNbHBIX, JJOTapU(PMUUECKIX YPAaBHEHUH.
3aganue:
log,x —log;y =2

1. Pemmute cucreMy ypaBHEHH {4 log,x —5logzy =7

x+y+2z=-1,
2. Pemmurte cucremy ypaBHeHUit {2x — Y + 2z = —4,

4x +y + 4z = 2.
3. Pemmts cucremy ypaBHeHHIA

2x +y=—2
(3o Z s

KOHTpOJILHbIe BOIIPOCHI JIAA 3alIIUTHI:
1. Hepe‘II/ICHI/ITC MCTOJbI pCHICHUA CUCTCMBI ypaBHeHHﬁ.

IIpakTuyeckoe 3ansaTue Ne S5
ITapamerpsbl
Ilesib: M3y4UTH OCHOBHBbIE CIIOCO0BI pellleHUs] YPABHEHMII 1 HEPABEHCTB ¢ NapaMeTpaMH.
3aganue:

|2 1 Sy T —
1. HalinuTe 3Ha4YeHWe TapaMeTpa p, MPU KOTOPOM YpPAaBHEHHUE 32 — 2pr — p+ 6 = O ppyeer 2
Pa3IUYHBIX KOPHSL.
2. Pemmure HepaBeHCTBO (a+3)x < 4a-1.

KoHTpo/ibHbIE BONPOCHI AJIsl 3aIUTHI:
1. Yro Takoe mapamerp?

no

[IepeunicinTe OCHOBHBIE METO/IbI PELIECHUS 3a/IaHUN C ITapaMeTpamHu.
3. CocraBbTe aNrOpUTM pPEIISHHS 33134 C ITapaMeTPaMu.

IIpakT4eckoe 3ansaTue Ne 56
MHuoro4/jieHsl

Ilesib: HAXOIUTH KOPHU MHOTOUYJICHOB C OJIHOM MEpEMEHHOM, packiiaZbIBaTh MHOTOUWIECHBI Ha
MHOHTEJIH.
3ananue:
1. Pa3noxuth Ha MHOKUTENH C IeNbIMU KO3 puineHTamu x3-2x2-5x+6.
2. Pemmre ypaBHEHUE

a) x°-5x+4=0

6) 2x*-7x3-7x%+3x+1=0
3. Tlpu Kakux a ¥ B MHOTOWICH 2X +3x>-ax’+BX-3 1enutcs Ge3 ocTaTka Ha X-+3, a IIPH JIeNCHHH Ha X-2

JTa€T OCTaTOK, PABHBIM 5.
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KoHTpoabHbie BONPOCHI IS 3aIUTHI:
ChopmynupyiiTe airOpuTM JIeJICHUS MHOTOUYJICHOB 0€3 ocTaTka.

1.
2. CdopmynupyiiTe alroOpuT™ JATCHUS MHOTOYWICHOB C OCTATKOM.
3. Kak 3Byunt teopema bezy?

IIpakTuyeckoe 3ansaTue Ne 57
YpaBHeHMsI BbICHIUX CTeNneHel
Heab: U3y4nTh METOAUKY PELICHUSI yPAaBHEHUI BBICHINX CTEIICHEH.
3aganue:
Pemmte ypaBHeHue:
x*+2x3=11x>-4x -4
6x* - 11x*-2x+8=0.
X¥-9x*+26x-24=0

KoHTpoJsbHbIE BONIPOCHI AJIsl 3AIIUTHI:
1. Kak Beirmsaut Gopmynna COKpameHHOro YMHOKEHUS JJIs BBICIIUX CTENeHei?

2. Kakwue cyniecTByroT METOIbI PEIICHUSI YPABHEHUH BBICIINX CTETICHEH?
3. B uewm cyrb cxemsl ['oprepa?

Kontpoanpyembie komnerennuu: OK 1, OK 2, OK 3, OK 4, OK 5, OK 6, OK 7.
Kputepuu onenkmu:

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

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

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

«2» —meHee 61% mnpaBUIbHBIX OTBETOB.
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IlepeyeHb BONMPOCOB /IS MOATOTOBKH K MPOMEKYTOUHOM aTTecTalun (IK3aMeHy):

UYro Takoe mpocToe uncio?

Kakoe uncrno Ha3bIBaeTCst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOYKHTEH urciio 720.

Cdopmymupyiite TeopeMy O IETICHHN C OCTATKOM.

UYro Takoe B3aMMHO IIPOCTbIE Ynciia?

Kakue 3HaeTe cBOICTBA OTHOIIEHHS JETMMOCTY Ha MHOYKECTBE HATYpaIbHbIX YUCeN?
JlaiiTe onpeneneHne YuciiOBOM OKPYKHOCTH.

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

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

UT0 Takoe ropu30HTAIIBHBIE U BEPTUKAIbHbBIE ACUMITOTHI?

B uem cocTout reomeTpuyecKuil CMbICT IPOU3BOIHON?

UT0 Ha3BIBAOT IPEAEIOM YHCIOBOM MOCIEA0BATEIIBHOCTH?

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

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

JlaiiTe onpenenenye NepreHIuKyIIpHOCTH NPSAMOU U ITIOCKOCTH B IIPOCTPAHCTBE.

Yro Takoe nepneHauKysp?

Uro Takoe MpoeKIus NpsIMOM Ha MIIOCKOCTh?

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

Yro Takoe paxukan’?

[Iepeuncinre cBoKcTBa KOPHS N-OM CTEIICHHU.

Kak BbIUMCIINTE 3HaUEHHE CTETIEHU C JTFOOBIM LIEJI0YNCIIEHHBIM IIoKa3aTeneM?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PaIUKAIIbI?
[TpuBenuTe mpUMepbl CTENEHHbBIX (GYHKINHA.

Jaiite onpenenenne noka3aTelIbHON (QYHKIIUH.

[lepeuncnure cBoiicTBa MOKa3aTENbHON (PYHKIINU.

[IpuBeauTe mpuMepsl MOKa3aTeIbHBIX PYHKIIHMHA

Kaxue ypaBHeHMsI Ha3bIBAIOTCA TOKA3aTEIbHBIMU?

Kaxue HepaBeHCTBa Ha3bIBAOTCS MOKA3aTENbHBIMU?

JaiiTe onpezneneHue jgorapudma.

[lepeuncnure cBoiicTBa JorapupmMuueckoi QyHKIUH.

[lepeuncnure cBoiicTBa jJorapudma.

Kakwue cymiecTByloT METOIbI peleHus JorapupMUIECKUX YpaBHEHUNH?
Kak nepeliTu kK HOBOMY OCHOBaHHIO Jiorapugma?

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

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

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

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

YeMy paBHO CKaJSIPHOE MPOU3BEAEHUE BEKTOPOB?

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

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

MoryT 11 Bce rpaHu TPEYTroabHONW MUPAMUJIBI OBITH MPSMOYTOIBHBIMU TPEYTOJIbHUKAMH?

UTo npeacTaBisIOT cOO0 CeUeHUs IUIHHIPA MIIOCKOCTAMU?

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

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

PaBHBI 11 ApyT IpYTY YIIIBI MEXy 00pa3ylonMMH KOHYCa U TNIOCKOCTHIO OCHOBAHUS?

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

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

OTtHomeHre 00BEMOB JBYX IIapOB paBHO 8. Kak 0THOCATCS mutomaan ux MOBEPXHOCTEN?

Yro mpenacTaBiseT co0o0it gucio i?

Kaxkoe 4ncio Ha3bIBalOT KOMITJIEKCHBIM?

Kak HaiiTy MOyJIb KOMIUIEKCHOTO yKciia?

Kakue koMIiekcHbIe Yyuclia Ha3bIBaIOTCS COMPSHKEHHBIMU?

Kakue cymecTByoT (hOpMbI KOMILIEKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3a/1a4l KOMOWHATOPUKH.

Urto Ha3wiBaeTcs n- hakTopragom?

Urto Ha3bIBaeTcs repecTaHoBKaMu?

Uro Ha3bIBaeTcs NepeMereHusIMu?

Uro Ha3bIBaeTCs cOYeTaHUSIMU?

Kak ¢popmynupyercs Teopema ciaoxKeHus: BEpOSATHOCTEN?

Uemy paBHA cymMMa BEpOSITHOCTEH MPOTHUBOIIONIOKHBIX COOBITHI?

B kop3une 5 Oenbix, 3 uepHbIX U 7 MoOJOCAThIX IIapoB. YeMy paBHa BEPOATHOCTb JOCTaTh HAayraJ
OJTHOIIBETHBIN I1ap?

Uro Ha3bIBaeTCs YCIOBHOW BEPOSITHOCTHIO?

Kak ¢popmynupyetcs Teopema yMHOKEHHS BEpPOSTHOCTEN?

[lepeuncnure oOuIMe METOABI PELIEHUS YPABHEHUH.

[lepeuncnure oOuIMIEe METOABI PELICHHS] HEPABEHCTB.

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

Ilepeuncnure METOBI PEIIEHUS CUCTEMBI YPAaBHEHUH.

CocTaBbTe anropuTM pelIeHus 3a7a4 ¢ IapaMeTpaMu.

Cdhopmynupyiite anropuT™ JAejaeHNns MHOIOWIEHOB 0€3 OCTaTKa.

Chopmynupyiite anroput™ AejieHUuss MHOTOUJIEHOB C OCTaTKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrsiiut ¢popMysia COKpaieHHOr0 YMHOXKEHHUS 1711 BBICHIINX CTENeHen?

Kakue cymecTByroT METObI PEILIEHUS yPaBHEHUI BBICIINX CTEIIEHEW?
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3ananus AJ1s1 OLEHKH OCBOEHMsI JUCIHUIJIMHBI 32 1 cemecTp

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

IIpencenarens ITIK

« » 2023 .

HHcTpykuus 11 00y4aoumumxcst
DK3aMeHaIMoHHas paboTa BKiIOYaeTl5 3agaHus mo ajreOpe W HavajgaM aHau3a U T€OMETPHH.

Yacte 1 comepxur 12 3amanuii (1-12) mo 1 Gammy, gacte 2 — 3 3amanus (13-15) mo tpu Gamna. [Ipu
BBINOJIHEHUH 33J]aHui 4acTh 1 HeoOXOAMMO MPECTaBUTh KpaTKOE pelieHue. PemieHre 3aaanuii yactu 2
JOJDKHO OBITH MPHUBEACHO MOJHOCTBIO, COMPOBOXKIATHCS PA3BEPHYTHIMH IOSCHEHUSIMU: HEOOXOIUMO
MPUBECTH B OOIIIEM BHJIE BCE UCIOJIb3yeMble (OPMYJIbl; OOBSCHUTh H MOTHBHPOBATH BCE JCHCTBUS IO
XOJly PEIICHUs, CAeliaTh HeoOXomumble depTeku. [locie pemeHus Kaxaoro 3agaHus JODKEH OBITh
3amMcaH OTBET. 3a/laHusl SBJSIOTCS CTaHIAPTHBIMU JJISl Kypca MaTeMaTUKH CPEAHEro (IIOJHOro) oOIIero

oOpa3oBaHwUsl.
Kpurepum ouenkn

OtmeTka (O1eHKA)

KonnyecTBo npaBUIIBHBIX

KomngectBo IIpaBHUJILHBIX OTBCTOB B

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

Yacrs 1. IIpeacraBbTe KpaTKOE pelicHUE

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

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

n300pakeH Ha PUCYHKE.
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3.(1 6amn)Pemnre npocTeiiiiee TPUroHOMETPUYECKOE ypaBHEHUE: COSt=—1.

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

5.(1 6amun)Haiinure cipaBe1IuBOE paBEHCTBO:

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

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

3) arccos

4) arcsin

“Tanfa

NIR o)y

2sin60° + cos90° —tg45°
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- y=+16—x" .

7.(1 6anu) Haiinure obmacte onpeneneHus GyHKIN

-0,4x+5

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

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

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

2
X

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

3.

12. (1 6aa) Ipeacrassre MHOTOUWIEH B cTanaapTHoM Buae(x — 2) (x + 2)(x — 5).
Yacrts 2. [IpeacraBbTe pa3BepHyTOE pellieHUue

13.(2 6anna) Haiingure CKOPOCTh U YCKOPEHHE TOYKHM B MOMEHT BpemeHu t=10C., eciin oHa JBHIKETCS
IpAMOJIMHENHHO 110 3aKony S(t) = 3t3 — t + 4 (xoopmunara s(t) u3MepseTcs B METPax).

14.(3 6aana)K rpapuky oyskmmm y = 3 + 7x + 4x° mpoBegeHa  KacaTelqbHas  C  yIIOBBIM
ko3¢ puenTom -9. Hailiinte KOOpANHATHI TOYKH KaCaHHMSI.

15.(3 6ana) Yepes Touky O, He JEKaIIyI0 MEXIY MapalieIbHBIMU IUIOCKOCTSIMH 0. U 3, IPOBEACHBI

npsimbie lu m. [psmas | nepecekaer miaockocty o U B B Toukax Al u A2 cOOTBETCTBEHHO, IpsimMas M — B
toukax B1 u B2. Haliaute qiuny otpeska A1B1, ecnmu A2B2 =15 cm, OB1:0OB2 =3 : 5.
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ITaJI0OHLI OTBETOB

1 2 3 4 5 6 7 8 9 10 11
04 | @3 |7 “:622““‘ 0x* | 2 |v3—1|[44] 02| 2| o7 0,75
12 13 14 15
x3 —5x%2—4x+20 | v=2899;a =180 | (-2;5) 9

Kpurepun oueHkun

OtMmeTKa (O1EHKA)

KonnyecTBO npaBUIBHBIX

KomugectBo IIpaBHUJILHBIX OTBCTOB B

OTBETOB B % Oamnax

«5» (OTIMYHO) 86-100 19-21

«4» (xoporo) 76-85 16-18

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

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

IIpencenatens [MIK

« » 2023 r.

NucTpykuus st 00y4aonuxcs

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

oOpa3oBaHwUsI.
Kputepun onenkn

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

Bpewms BbinosHenus 3aganuii — 120 munyT

Yacrts 1. [lpeacraBbTe KpaTKoe pemieHune

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

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

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

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

5. (1 6am) Haiiinte MHOXKECTBO BCeX NEPBOOOPA3HBIX PYHKIUI y = COS X.

. 3
6.(1 6a1) Beranciute onpeneénnbIi uaTerpa [ N x?dx.

7.(1 6a/1) CKONBKUMH CIIOCOOAMU MOTYT IIECTh YeJIOBEK CTOATh B OUepe/lb K TeaTpalibHOM Kacce?

8. (1 6asun) Haiitn uminy Bektopa: a{5; 0; 4 }.

9. (1 6anam) OO6beM kyOa paBeH 64 cm®. Haiiure pebpo kybda.

10. (1 6a1) Pemmte HepaBeHcTBo: 87 > 0,125
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X X
11. (1 6ana) Pemute ypaBHenue 4 - (1—16) +15- G) —4=0.

12. (1 6amn) z; = 2+ 4i u z, = —4 + i Haligure z; + 2z,

Yacrts 2. [IpeacraBbTe pa3BepHyTOE pellieHUue

13.(3 6asa) Beruucnure miomans GUrypsl, OrpaHHuCHHON JTHHUSIMHU: Y = X2, y=0,x=2,x=3

14.(3 6a/uta) OcHOBaHKE MUPAMUIBI PABHOOEAPEHHBIN TPEYTOABHHUK O cTopoHamu 40cM, 25¢Mm, 1 25¢M.
E€ BpicOTa IpOoXOAUT uepe3 BEPIIMHY yIila, IPOTUBOJIEKALIET0 Oobllel cTopoHe U paBHa 8cM. Halinute

OOKOBYIO TOBEPXHOCTh TUPAMU/IBL.

22—22
Z+Z1)3 >

15. (3 6as1;1a) Berunciure ecmn z; =3+ 2iuzy, = -2+ 3i.
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ITaJI0OHLI OTBETOB

1 2 3 4 5 6 7 8 9 10 11
49 1 |5 7 sinx+ C 9 720 | V41 | -4 (=1;00) 1
12 13 14 15
-2 +3i 6L 540 cm? 7i—8
’ —4[ —2

Kpurepun onenkn

Otmetka (O1IEeHKA) KonndecTBo nmpaBUiIbHBIX KonuuecTBo nmpaBUIBHBIX OTBETOB B
OTBETOB B % Oaynax
«5» (OTIIUYHO) 86-100 29-33
«4» (xoporIo) 76-85 25-28
«3» (yIOBIETBOPUTEIHHO) 61-75 20-24
«2» (HeyIOBJIETBOPUTEIILHO) 0-60 0-19

101



