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1 HACIIOPT ®OHJA OHEHOYHBIX CPEJICTB

®DoHJ1 OTICHOYHBIX cpeAcTB yueOHoro nmpeamera OYIL.07 MaremaTinka MOXKET ObITh UCIIOIB30BaH
IIPU Pa3IUYHBIX 00pa30BaTENIbHBIX TEXHOJIOTUSAX, B TOM YMCIE€ M KaK JHUCTAaHIIMOHHbIE KOHTPOJIbHBIC
CpEJICTBA MPH AJICKTPOHHOM / TUCTAHIIMOHHOM OOYYCHHH.

B pesynapraTte ocBoeHusi ydeOHoro mnpeamera OVIL.07 Maremarnka oOydaroniuiics T0JDKEH
obmanate upemycmorpeHHbiMH DI'OC mo cmenmansHOocTH 11.02.06 TexHuveckas SKCIUTyaTanus
TPAHCIIOPTHOTO PAIUO3JIEKTPOHHOrO 000pyAOoBaHMs (IO BUAAM TPAaHCIOPTA) CIEAYIOIIUMHU 3HAHUSMU,
YMEHUSMH, KOTOpbIe (POpMUPYIOT o0IIKe U MpodecCHOHATbHBIE KOMIIETCHIINU, a TaKKe JTMYHOCTHBIMHU
pe3yibTaTaMu, OCBaMBa€MbIMU B PaMKaxX MPOrpaMMbl BOCIIUTAHUS:

4K CJI0Bble U OyKBEeHHbIE BbIPAKEeHU S

VY1.BeinmonsuaTh  apu@MeTHuecKue JEeUCTBUSA, COYeTas YCTHbIE U IHCbMEHHBIE IPUEMBL,
IIPUMEHEHHUE BBIYMCIUTENBHBIX YCTPONCTB; HAXOJUTh 3HAYEHMsI KOPHS HATypalbHOW CTENEHU, CTETIEHU C
paloHaJIbHBIM  TOKa3aTeleM, Jorapudma, UCHOIb3YS TMPU HEOOXOAMMOCTH BBIYMCIUTEIbHBIC
YCTPOMCTBA; M0JIb30BATHCS OLICHKON U MPUKUAKON MPH MPAKTHYECKUX PacyeTax.

Y2.IlpumMeHATh TMOHATUSA, CBSA3aHHBIE C JCJIMMOCTBIO LENbIX 4YHCEN, NpU PELIECHUU
MaTeMaTHUYECKUX 3ajau.

¥Y3.Haxonutb KOpHM MHOTOWIEHOB C OJHOW MEPEMEHHOH, pacKiaiblBaTh MHOI'OWIEHBl Ha
MHOKUTEIH.

Y4.BblllonHATh  ACUCTBUA € KOMIUIEKCHBIMM  YMCIIaMH, I10Jb30BATHCSI T'€OMETPUUYECKOM
UHTEpIpeTaliel KOMIUIEKCHBIX 4YHCEJ, B IPOCTEHMIIMX CiIydasX HaXOJUTh KOMIUIEKCHbIE KOPHHU
ypaBHEHUH C IeUCTBUTEIbHBIMU KOI(PPHUIIECHTAMHU.

YS.IpoBoauth npeoOpa3oBaHUsi YUCIOBBIX U OYKBEHHBIX BBIPAKCHUH, BKIIOUYAIOIIMX CTEIEHHU,
paauKaibl, Jorapu@mbl U TPUTOHOMETPUYECKUE (PYHKIIUH.

HCIO0JIL30BATh NPHOOpPEeTEeHHbIe 3HAHWUS M YMEHHSl B IPAKTHYECKOH /eSITeJIbHOCTH H
NMOBCEAHEBHOM KM3HU JJIS:

MPAKTUYECKUX PacyeToB Mo (Gopmyiam, BKIroUas GOPMYIbI, COAEpKaIle CTEIeHH, PaTuKabl,
Jorapu@msl U TPUTOHOMETpUUYECKUE (PYHKIIUH, UCTIONb3YsI PU HEOOXOIUMOCTH CIIPABOYHBIE MATEPUAIIBI
Y MIPOCTEUIINE BBIYMCIUTEIbHBIE YCTPOMCTBA;

MPUOOPETEHUsI MPAKTUYECKOTO ONBITAa AESITEIbHOCTH, MPEIIIECTBYIOMENH MpodhecCHOHaNbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

(pyHkuuu u rpapuxku

¥6.0npenenars 3HaueHne QyHKLINY 110 3HAYECHUIO apryMEHTa MPHU pa3IMyHbIX coco0ax 3aJaHus
GbyHKIIH.

¥Y7.Ctpouts rpaduky U3y4eHHBIX (PYHKIUMN, BBITOJHATH IPe00pa3oBaHus rpaduKoB.

¥8.0mnucsiBaTh 1o rpaduky 1 no Gopmyse nNoBeAeHUE U CBOMCTBA PYHKIUI.

¥Y9.Pemate ypaBHEHUs, CUCTEMbl YpaBHEHUIl, HEpaBEHCTBA, UCIIOJIb3Ys CBOMCTBA (PYHKIMH U UX
rpaduuecKre npeacTaBIeHus.

HCIO0JIL30BATH MNPHOOpPEeTEeHHbIe 3HAHUS W YMEHHSl B IPAKTHYECKOH /JeSiTeJIbHOCTH H
NOBCEIHEBHOM sKU3HM 1JIs1:

OMMCAaHUS U HCCIEN0BaHUS C MOMOIIBIO (YHKIMM peaabHbIX 3aBUCUMOCTEH, MpeACTaBICHUS UX
rpaduuecKu; HHTEPIPETALUHU IPa(UKOB pealbHBIX MPOLIECCOB;

MpUOOPETEHUsI MPAKTUYECKOTO OMBITA AESITEIbHOCTH, MPEAIIEeCTBYIOMENH MpodheccuoHanbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN TpeaMET.

HAYaJ1a MaTeMATHYeCKOr0 AHAJIH3A

¥Y10.Haxonuts cymMMy O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOrpeccru.

Y11.BeruucnsaTh Npou3BOJIHBIE U MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (DYHKIMIA, MPUMEHSs MpaBUiIa
BBIUMCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOJIb3YsI CIIPABOYHBIE MaTEpUAIBI.

Y12.UccnenoBarh GyHKIIMU U CTPOUTH UX TPA(UKU C TOMOIIBIO TPOU3BOIHOM.

V13.Pemats 3a1a4n ¢ MPUMEHEHHEM YpaBHEHUS KacaTeIbHOU K TpaduKy QyHKIIHH.



Y14.Pemath 3a7audl Ha HAaXOXJAEHHWE HAMOOJBIIEr0 M HAMMEHBIIETO 3HAYCHHsS (QYHKIUH Ha
OTpE3KE.

Y15.BoruncisaTe mioma b KpUBOJIMHENHON Tpanenuu;

HCIO0JIL30BATh NPHOOPETEHHbIC 3HAHUS MW YMEHHS B IPAKTHYECKOH [eATeJbHOCTH H
MOBCEAHEBHOM KM3HU /IS

pelIeHHs] TEOMETPUUECKUX, (PU3MUECKUX, SKOHOMUYECKUX U JIPYTUX HNPUKIAJHBIX 33]a4, B TOM
qucie 3a/7a4 Ha HAauOOoNIbIIME W HAMMEHBIIME 3HAYCHUS C NPUMEHEHHEM amrapara MaTeMaTH4ecKOro
aHalu3a;

NPUOOPETEHUS] MPAKTHUYECKOTO OIBITA JIEATENLHOCTH, MPEIIIECTBYIONICH NpoQecCHnoHaIbHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YU€OHBII MpeIMeET.

YPABHEHHS M HEPABEHCTBA

¥Y16.Pemath panmoHanbHble, [OKa3aTelbHbIE U JOrapU(MHUUECKUE ypaBHEHHUS U HEPABEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI.

¥Y17./loka3pIBaTh HECIIOKHBIE HEPABEHCTBA.

Y18.Pemath TekcToBblE 3ajaud C IIOMOIIbIO COCTABJICHUS YPaBHEHUM U HEpaBEHCTB,
UHTEPIPETUPYSI PE3YJIBTAT C YIETOM OIPAHUYECHUM YCIIOBUS 3aJa4H.

¥Y19.1306paxaTh Ha KOOPAMHATHOHN IJIOCKOCTH MHOYECTBA PELICHUI ypaBHEHUI U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

¥20.HaxomuTth mpHOIMKEHHBIE PEIICHUS YPAaBHEHUH M HMX CHUCTEM, HCIIONB3Ys TpapuuecKuit
METOI.

¥Y21.PemaTth ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IPUMEHEHHEM rpa)udecKuX MpeACTaBICHUH,
CBOMCTB (DyHKILIUI, TPOU3BOAHOM.

HCIIO0JIb30BATh NPHOOpPEeTEeHHbIe 3HAHUSI M YMEHHSl B NPAKTHYECKOH [esiTeIbHOCTH U
IOBCEIHEBHOM KU3HM 1JIA:

IIOCTPOEHHUS U UCCIEA0BAHUS IPOCTEUIINX MATEMAaTHIECKUX MOJIEIIEH;

PUOOPETEHUs] NMPAKTHUUECKOTO OIBITA JIEATENBHOCTH, MPEIIIEeCTBYIONIeH NpodeccuoHalbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

3J1eMEeHThl KOMONHATOPHKH, CTATUCTUKH H TEOPHUH BEPOSTHOCTEH

¥Y22. Pemars npocreilline KOMOMHATOpHBIE 3aJadd METOJIOM TIepebopa, a Takke C
HCMOJIb30BAaHUEM H3BECTHBIX (QopMyl, TpeyrosibHuka [lackans; BeMHCIATH KO3(PPULIHEHTH OHMHOMaA
HeroTona no ¢popmyiie u ¢ ucrosib30BaHUEM TpeyronbHuka [lackans.

¥Y23.BeluuciaTh BEpOSITHOCTH COOBITHMM Ha OCHOBE IOJCYeTa 4YHCiIa MCXOJO0B (TpocTeiiue
ciIy4an).

HCIO0JIL30BATh NPHOOpPETEHHbIC 3HAHWUS W YMEHHS B IPAKTHYECKOH JeATeJbHOCTH H
NMOBCEAHEBHOM KM3HU /JIS:

aHajIM3a peaJbHbIX YHUCIOBBIX JIAHHBIX, MPEJICTABICHHBIX B BHUJE JHarpamm, rpa(ukos; Is
aHayiM3a UH(OpMaLMK CTaTUCTUYECKOTO XapaKTepa;

PUOOPETEHUs] MPAKTHUYECKOTO OIBITA JEATENHOCTH, MPEIIIEeCTBYIONIEeH NpodeccuoHaIbHOM, B
OCHOBE KOTOPOM JIEKUT JIaHHBIN y4eOHBIN MpeIMeT.

reoMeTpus

¥24.Co0THOCUTH TIOCKHE T€OMETPUYECKHE (PUTYPBI U TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMU,
yepTekaMu, H300paKeHUSIMU; PAa3IndaTh U aHAIM3UPOBATh B3aUMHOE PacIioyioKeHue QUryp.

¥Y25.1300paxkats reomeTpuueckie GUTYpHI U T€Ja, BBIMOIHATh YEPTEK MO YCIOBHUIO 3a/1a4H.

¥26.Pemath reoMeTpUyecKHe 3a/1auM, ONUPasCh HA U3YYCHHbIE CBOMCTBA IJIAHUMETPUYECKUX U
CTepeoOMeTpUYecKMX (Uryp W  OTHOIIEHUH MEXAYy HHMH, NpPUMEHAS anreOpandeckuili u
TPUTOHOMETPUYECKHI anmnapar.

¥Y27.11poBoauTh JOKa3aTEIbHBIE PACCYXICHUS TPU PEIICHUH 3aJad, JI0Ka3blBaThb OCHOBHBIE
TEOPEMBI Kypca;

V28.BoruncnsaTh TMHENHHBIE 2IEMEHTHI U YIJIbI B IPOCTPAHCTBEHHBIX KOH(QUTYpaIUsiX, 00bEMBbI U
TUTOIIAH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN M UX MPOCTEUIINX KOMOMHALUHA.

¥Y29.IlpuMeHsATh KOOPIUHATHO-BEKTOPHBINA METOJ JJII BBIYMCIICHHUS OTHOIICHUH, pacCTOSHUNA U
YTJIOB.
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¥Y30.CtpouTth ceueHus MHOTOTPaHHUKOB M N300pa’kaTh CEUCHUS TEJl BPAIICHUS.

HCNOJIb30BATh INPHOOpeTeHHbIe 3HAHMSA W YMEHHs B IPAKTHYeCKOH [eATeJbHOCTH H
MOBCEeHEBHOM KU3HHU IS

UCCIIeIOBaHMsl (MOJIEIMPOBAHNUS) HECIOXKHBIX MPAKTUUYECKUX CUTYallMHd Ha OCHOBE HM3Y4YEHHBIX
(bopmyI 1 CBOUCTB Quryp;

BBIUMCIICHUS [UIMH, IJIOMIAJEH W O0OBEMOB peabHBbIX OOBEKTOB IPU PELICHUH MPAKTHUECKUX
3aj7a4, UCIIOJIB3YsI IPH HEOOXOAMMOCTH CIIPAaBOYHUKH U BEIYUCIUTEIFHBIC YCTPOUCTBA;

IPUOOPETEHUS NPAKTHUECKOIO OIbITA JIEATENbHOCTH, MPEIIECTBYIONIEH NpoQeccuoHaIbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

31. 3HayeHne MaTEMAaTUYECKON HAYKU JUIs pelleHUs 3aJay, BO3SHUKAIOIIUX B TEOPUU U NIPAKTHKE;
LIIMPOTY U OIPAaHUYEHHOCTh IPUMEHEHHUS MaTeMaTU4YECKUX METOJO0B K AaHAJIU3y U HCCIIEIOBaHUIO
IIPOLIECCOB U SIBJICHUH B IPUPOJIE U OOLIECTBE;

32. 3HaueHune NPaKTUKK U BOIPOCOB, BO3HUKAIOIINX B CAMOM MaTeMaTHKe Uit (POPMUPOBAHUS U
pa3BUTHS MaTEMAaTUYECKOM HayKH

33. Mneun pacmvpeHus YUCIOBbIX MHOXKECTB KaK CII0C00a MOCTPOEHUsI HOBOI'O MaTeMaTH4ECKOI0
anrnapara JJis pelleHus NPaKTHUeCKUX 3aJjad ¥ BHYyTPEHHUX 3a/1a4 MaTEeMaTUKU;

34. 3naueHue wuACH, METOAOB M pPE3YyIbTATOB alreOpbl M MaTEeMaTHYECKOTO aHaiIu3a JJis
MIOCTPOSHMSI MOJIeNIEeN peaJIbHBIX MPOLIECCOB U CUTYaLUH;

35.Bo3MOxHOCTH TeoMEeTpUU Ui OMMCAHMSI CBOMCTB pEajbHBIX MPEIMETOB U UX B3aUMHOIO
pacIoioKeHus;

36. VYHuBepcaJbHbBIII XapakTep 3aKOHOB JIOTMKM MaTe€MaTHYECKMX pacCyXJEHUH, HUX
IIPUMEHUMOCTb B Pa3IMYHbIX 001ACTAX YEJIOBEUECKOM 1EATEIIbHOCTH;

37. Paznuune TpeGoBaHM, NPEAbIBISIEMbIX K JOKA3aTEIbCTBAM B MAaTEMAaTHUKE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMHUYECKUX U TYMaHUTApHBIX HAayKax, Ha IPAKTUKE;

38. Posib akcnomMaTHKU B MaT€MaTHKE; BO3MOXKHOCTh IOCTPOEHUS MAaTeMaTUYECKUX TEOpUN Ha
aKCMOMaTHYECKOW OCHOBE; 3HAYEHHE aKCMOMATHUKH Ul APYTUX 00sacTei 3HaHUS U 11 IPAKTUKY;

39. BeposATHOCTHBIIN XapakTep pa3IudYHBIX MPOIECCOB U 3aKOHOMEPHOCTEHN OKPYXKAIOIIEro MUpA.

-001Me KOMIIeTeHIIUN:

OK 01. Bri6upats criocoObl pemieHus 3aj1ad npo(eccuoHaNbHOM AeITeNbHOCTH TPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM.

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIM3a U MHTEPIIpEeTallui UH(OpMAIHH,
1 UHGOPMAIIMOHHBIE TEXHOJIOTUY JIJISl BBIMOJIHEHUS 3a/1a4 NPOPECCUOHATBHON AESITENbHOCTH.

OK 03. IInanupoBaTh M pealu30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE M JMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO JESITEIbHOCTh B MPO(ECCHOHAIBHOM cdepe, UCII0Ib30BaTh 3HAHUS 110
(uHAHCOBON TPAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIUSIX.

OK 04. D dexTuBHO B3auMOIEHCTBOBATh U pabOTaTh B KOJUIEKTHUBE U KOMaH/IE.

OK 05. OcymecTBisaTh yCTHYI0O M INUCBMEHHYIO KOMMYHHKAIMI0 Ha TOCYAAPCTBEHHOM S3BIKE
Poccutickoit deneparuu ¢ y4eToM 0COOCHHOCTEH COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. IlposiBiaATh Trpa’kAaHCKO-NIATPUOTHYECKYIO IO3ULHI0, JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIEYEeIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C YYETOM
rapMOHU3AIMM  MEKHAIIMOHAJIBHBIX M MEXPEJIUTHO3HBIX  OTHOIICHWH, TNPUMEHATh CTaHIAPTHI
AHTUKOPPYMIIMOHHOTO TIOBE/ICHUSI.

OK 07. ConeiicTBOBaTh COXpaHEHHMIO OKpYXKAlOIIEH Cpelbl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHHUA 00 M3MEHEHHM KiuMaTa, IPUHILHUIBI OEpexIIMBOro MPOU3BOACTBA, 3PGEKTUBHO NIEHCTBOBATH B
Ype3BbIUAIHBIX CUTYAIHSIX.

-npogeccHoHAIbHbIE KOMIIETCHIIMM

IIK 5.4 OpranuzoBelBaTh M KOHTPOJUPOBATh BBIIOJHEHHE pabOT MO TEXHUYECKOMY
00CITy’KBaHHUIO, PEMOHTY M MOAEPHU3ALNNA O0BEKTOB JKEJIE3HOT0POKHON IIIEKTPOCBSI3U

- INYHOCTHBIE Pe3yJIbTAThI:

JIP.2 [IposBisIOMNI aKTUBHYIO TPAXKIAHCKYIO TTO3UIUIO, JEMOHCTPUPYIOIIUA TPUBEPHKEHHOCTD
IIPUHLIMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTUBHBIA M Y4YacTBYIOIIMHA B



CTYJICHUYECKOM M TEPPUTOPUATHLHOM CaMOYIPABICHUU, B TOM YHUCJIC HAa YCJIOBUSAX ITOOpPOBOJLYECTBA,
MIPOJYKTUBHO B3aUMO/JICHCTBYIOIINI U YYaCTBYIOIIUHN B A€ITEIbHOCTU OOIIECTBEHHBIX OpraHU3aIuil.

JIP.4  [lposBisiomnii U TEMOHCTPUPYIOIIUN YBaXXEHUE K JIIOJIAM TPY/1a, OCO3HAIOIINUNA IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATLHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAY.

JIP.23 [Tomydyenue oOyJarOUUMHUCA BO3MOXXHOCTH CAaMOPACKPBITHS W caMopealid3alius
JUYHOCTH.

JIP.30 OcymecTBisOmUid MOUCK W MCHOJIb30BaHUE HWH(OpMAIMK, HEOOXOIUMON IS
3¢ (HEeKTHBHOTO BHITIOTHEHHSI PA3JIMYHBIX 33]1a4, TPO(HEeCCHOHATLHOTO M TMYHOCTHOTO Pa3BUTHSL.

dopMol MPOMEKYTOYHOW aTTECTAUK O yUYeOHOMY MPEIMETY SBISIIOTCS 3a4yeT ¢ omeHkoi (I
cemecTp) U nucbMeHHbIN Ik3aMeH (II cemectp).



2 PE3YJIBTATBI OCBOEHUS YYEBHOTI'O ITPEJIMETA,

HOJJIEXKAIINUE ITPOBEPKE

2.1 B pe3ynbTaTe arTecTaliy 1Mo y4eOHOMY MPEIMETY OCYIIECTBISETCS KOMIUIEKCHAs MpOBEpKa
CIICAYIOIIMX YMEHUH W 3HAHUH, a TaKkKe IUHAMHKAa (OPMHPOBAHUS OOLIMX, MPOPECCHOHATBHBIX
KOMIIETEHIINI 1 INYHOCTHBIX PE3yJbTAaTOB B PaMKaxX MPOrpaMMbl BOCIIUTAHUS:

Pe3yabTaTnl 00y4eHUus1: yMeHUs,
3HAHMS, KOMIIETEHIIUN U
JIMYHOCTHBIE Pe3yJIbTaThl

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa KOHTPOJISI
U OLlCHUBAHUA

YMerTh:

V1. BeimonusaTh apupmMeTnyeckue
NEUCTBHsL, COYETasi YCTHHIE U
MUCbMEHHBIE TPUEMBI,
IIPUMEHEHUE BbIUNCIUTEIbHBIX
YCTPOMCTB; HAXOAUTh 3HAYECHUS
KOpHSI HaTypaJIbHOM CTENCHH,
CTENEHU C PALIMOHATIbHBIM
mokasaresem, jJorapudma,
UCIOJIB3YS IPU HEOOXOIUMOCTH
BBIYMCIIUTEIIBHBIEC YCTPOMCTBA;
M0JIb30BaThCS OLEHKOU U
MPUKUAKON MPH MPAKTUYECKUX
pacyerax.

OK 01 - OK 07

IIK.5.4

JIP 2,4,23,30

- BBIYUCIATH 3HAYCHHS
TPUTOHOMETPUIECKUX byHKIMN c
3aJaHHOU CTENEHbIO TOYHOCTH;

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPaKEHHS,
UCTIONB3YS TPUTOHOMETPUIECKHE
(bopMyIbl;

- CTpPOHUTH rpaduKu

TPUTOHOMETPHUYECKHX (DYHKIMH M Ha HHUX
WJLTIOCTPUPOBATH CBOWCTBA (DYHKIINM;

- TPUMEHSATH reOMETPUYCCKHE
npeoOpazoBanus (CABUT U JedOpMAIUIO)
IIPY TIOCTPOCHUU TPAPHKOB;

- peuaTb TPUTOHOMETPUUCCKUC
YpaBHEHUS C  TOMOINBIO  YHCIIOBOM
OKPYKHOCTHU;

- pematb TPUTOHOMETPHYECKHUE
YpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
METOJIOB;

- TPUMCHATH BBIIIIC NEPCUUCIICHHBIC

(bopMyIbI npu peoOpazoBaHU
BBIPAKCHUH;
- TpUMEHATh (GOPMYNIBI TIPU  PEIICHUH
TPUTOHOMETPUIECKHX YpaBHECHUIA "
HEpPaBEHCTB,

- BBIYMCIIATH TpeAeIbl (yHKIIHM;

- BBIUUCIIATH IIPOU3BOIHYIO;

- BEIUUCIIATH  TPOU3BOAHYIO  CIIOKHOM
GbyHKINY;

- COCTaBIISITh ypaBHEHHE KacaTeIbHON;

- ICCIIEZIOBaTh M CTPOUTH  TpaduKu

byHKIHIH;

- paborath C BBIPAKECHUSAMU
coAepKalme KOpeHb N-HOM CTETEeHHU;

- CcTpouTh  rpaduKu CTETIICHHBIX
bynxumit;

- MpeoOpa3zoBbIBaTh 3TU I'padUKu MyTeM
caBura u aedopmMariiu;
- CTpOUTh TIpaduKH MOKa3aTENIbHBIX,

TectupoBanue,
YCTHBIH OIpocC,
pe3yJbrar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOATEIIBHBIX
pabor,
pe3ynbTar
BBITIOJTHEHMS
MIPaKTUYECKUX
pador.




(GYHKIMA TTpH Pa3IMYHBIX OCHOBAHHSX H
Ha HUX WUIIOCTPHUPOBATh  CBOWCTBA
GyHKIMH;

- MpeoOpa3zoBBIBATH ITU TPAPUKHU MIyTEM
ciBUTa U 1eopMaLui;

- BBIYMCIATH 3HAUYEHUS IOKa3aTEeIbHBIX
BBIDOKCHHH € TOMOIIBIO  OCHOBHBIX
TOKIECTB U BBIYUCIIUTEIBHBIX CPEJCTB;

- pelIaThb  HECIOXHBIC  YPABHEHHS,
TIPHBOIMMBIE K BuaM: a'® = a &%) af® = b;
- pellaThb  HECIOXHbIE  HEPABEHCTBA,

IPHBOIMMBIE K BUaM: al®>< g &%),

- CcTpouTh Tpaduku JorapupmMuuecKux
GYHKIUH TIpU Pa3IMYHBIX OCHOBAHUSX H
Ha HHUX WUIIOCTPUPOBAaThH  CBOWMCTBa
byHKIHI;

- TpeoOpazoBBIBATH ITH I'padUKU MyTeM
caBura v fepopMaInu;
- BBIYUCIATH
norapuMUYECKUX
MOMOIIBID  OCHOBHBIX
BBIYHCITUTENBHBIX CPECTB;

- pemartb HECJIOXKHBIE ypaBHEHUS,
MpUBOIUMBIE K BUIaM: logy(x)=f(x) pematsh
HECJIO)KHBIC HEPABEHCTBA, MPUBOJIUMBIC K
BUIaM: logaf(x)><log.g(x).

3HAYEHHUS
BBIPKEHU I c
TOXKIECTB U

V2.IlpumMeHsTh NOHATHS, - BBIIIOJIHATD OIEpPALUU JICJICHUS HaJl TectupoBanue,
CBSI3aHHBIE C JEIMMOCTBIO LIEJIBIX | LEIBIMU YUCIAMU; YCTHBIH OIIpOC,
qucel, U PEeLIeHUH - IPUMEHSTH CBOMCTBA OTHOILICHUS pe3ynbTart
MaTEMaTHYECKUX 3aad. JIEIIMMOCTY Ha MHOYKECTBE HaTypaJIbHbIX BBITIOJTHEHMS
OK 01 - OK 07 YyCell MPH pelIeHNH 33/1a4; BHEAyIUTOPHBIX
JIP 2,4,23,30 - IIPUMEHSATH [IPU3HAKH JAEIMMOCTH IIPU CaMOCTOSATEIIBHBIX
pELIeHNH 33/1a4. pabor,
pe3ysbTar
BBITIOJTHEHMS
MPaKTUYECKUX
pa0or.
V3. HaxoauTs KOpHU - BBIUMCIIATH TpeAesbl QyHKIMM; TectupoBanue,
MHOTOYJIEHOB C OJTHOM - BBIYMCIIATH IPOU3BOHYIO; YCTHBIHN OTpoC,
IIEPEMEHHOMH, pacKjaibIBaTh - BBIYMCIATE  IPOM3BOJHYIO  CJIOXHOMW | pe3ynbTar
MHOTOYJIEHBI HA MHOYKUTEJIH. GbyHKIMY; BBITIOJTHEHUSI
OK 01 - OK 07 - COCTaBJIATh YPABHEHUE KaCaTEIIbHOM; BHEAYIUTOPHBIX
JIP 2,4,23,30 - UcceloBaTh U CTPOUTH  TpadUKU | CAMOCTOSATEIbHBIX
GbyHKIH; paoor,
- HaXOJIUTh KOPHU MHOTOYIEHOB C OJHOW | pe3ynbTar
IIEPEMEHHOM; BBITIOJTHEHUS
- packiabIBaTh MHOTOYJICHBI Ha | MPaKTUYECKUX
MHOXKHUTEJIH; pabor.

- IpUMEHSATH Teopemy besy npu perienun
3azay.




V4. BEINOIHATEL NEUCTBUS C - BBINOJIHATH JCUCTBUA C KOMIUIEKCHBIMU | TecTupoBaHue,
KOMILIEKCHBIMH YHCJIaMH, YUCJIAMH; YCTHBIH orpoc,
M0JIb30BaThCA F€OMETPUUECKON - IIOJIb30BaThCA F€OMETPUYECKOH | pe3ysbTaT
HMHTEpIpeTaIeil KOMIIEKCHBIX HUHTEpIpeTaIeil KOMIUJIEKCHBIX YHCET; BBITIOJIHCHUS
YHCell, B IPOCTEHIINX CIydasx - HaxoJHWTh KOMILJIEKCHBIE KOpPHU | BHEAYIUTOPHBIX
HaxO0JIUTh KOMIUIEKCHBIE KOPHU ypaBHEHUH c JEACTBUTENBHBIMU | CAMOCTOSITEIbHBIX
YpaBHEHUH C JCHCTBUTEILHBIMHU kod(durmenTamu. pabor,
KO3 PHUIHEHTAMH. pe3ysbTar
OK 01 - OK 07 BBIITOJIHEHUS
JIP 2,4,23,30 MPAKTUYECKUX
pabor.
V5. I[IpoBoauTth nmpeoOpa3oBaHusi | - BBIYUCISTH 3HaueHus | TectupoBaHue,
YHCIIOBBIX U OYKBEHHBIX TPUTOHOMETPUYECKUX byHkuit C | YCTHBIII ompoc,
BBIPAYKEHH, BKIIFOYAIOIINX 3aJJaHHOM CTENEHbIO TOYHOCTH; pe3ynbpTar
CTETEeHHU, PaIUKaIbL, JOorapudMbl | - MPeoOpa3oOBHIBATH BBIITOJIHECHUS
U TPUTOHOMETpHUYECKUE QYHKIUU. | TPUTOHOMETPUUECKHUE BBIPAKEHUS, | BHEAYIUTOPHBIX
OK 01 - OK 07 HCIIOJIb3YS TPUTOHOMETPUYECKHE | CAMOCTOSITEIbHBIX
JIP 2,4,23,30 (hopMyIIH; pabor,
- CTpOUTh rpaduku | pe3yabTaT
TPUTOHOMETPUYECKUX (YHKIMI U HA HUX | BBITIOJHEHUS
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIIMIA; MPaKTUYECKUX
- MPUMEHSTH reoMeTpudeckue | pador.

npeoOpazoBanus (CABUT M Je(popMaIinio)
MIPH TOCTPOCHHUHU TPAPHKOB;

- pewiatb TPUTOHOMETPUYECKHE
YpaBHEHUsSI C  TOMOIIBK)  YHUCJIOBOM
OKPYKHOCTH;

- pemiathb TPUTOHOMETPUUYECKHUE

ypaBHEHHS C  TIOMOINBIO  OCHOBHBIX
METOJIOB;
- TPHUMEHATh  BBINIE  TIEPCUNCIICHHBIC

(hopMybI pu peodpazoBaHUN
BBIPaKCHUH;

- TOpUMEHATh (GOPMYNIbI TpU  PELICHUH
TPUTOHOMETPUUYECKHUX YpaBHEHUI u
HEPABEHCTB;

- paboratb C BBIPAKEHUSMU
coJieprKalle KOPEHb N-HOW CTENEHH;

- CTpOUTH  TrpauKu CTENEHHBIX
bynxumii;

- mpeoOpa3oBbIBATh 3TH T'padUKU MyTeM
cBHra U JeOopMaIlvu;

- BBIYHCIIATH 3HAYEHHUS ITOKA3aTEIbHBIX
BBIDQKCHUH C  TMOMOIIBIO  OCHOBHBIX
TOXKIECTB U BBIYUCIIUTEIIBHBIX CPEJICTB;

- pemiarb HECIIOKHEIE ypaBHCHHUS,
MIPUBOMMEIE K BUJIAM: a® =g 8X gl = .

- pemiath  HECIOXKHBIC  HEPABCHCTBA,
TIPHBOIMMBIE K BUIaM: a'®>< g &%),

- CTpPOUTHh TpapuKu JOrapuPMHUECKUX
GYHKIME TIPH pa3jIMYHBIX OCHOBAHUAX H
HA HUX WUIIOCTPHUPOBATh  CBOWCTBA




byHKIHi;

- MpeoOpa3zoBBIBATH ATU TPAPUKHU MTyTEM
cIBHTa U Je(pOpMAIIHH;

- BBIYUCIATH 3HAYCHUS
norapu(HMUIECKIX BBIPKCHU I C
MOMOIIBI0O  OCHOBHBIX  TOXIECTB H
BBIUMCIIUTEIBHBIX CPEICTB;

- pewarb HECJIO)KHBIE ypaBHEHHS,
MpUBOIUMbIE K BUIaM: logy(x)=f(x) pemats
HECJIOXKHBIC HEPaBEHCTBA, IPUBOJIUMBIE K
BugaM: log.f(x)><log,g(x).

V6. Onpenensite 3HaUCHUE
(GYHKINU TI0 3HAYCHUIO
ApryMCcHTa IpH Pa3IMYHBbIX

croco6ax 3amaHus QyHKIIHH.

OK 01 - OK 07
JIP 2,4,23,30

- HaXO0;IUTh o0acTb OIIpe/ICIICHUs
ymxumn;
- HAXOAWTh 3HA4YeHWe (DYHKIMH, 3aTaHHOU
AHATIMTUYECKU WU TPapUIecKy, 110 3HAUYCHHIO
apryMeHTa 1 Hao0opoT;
- CTpouTh IpaMKU W3BECTHBIX CTEMEHHBIX
dynKimi;
- MPUMEHSTh TeOMETPUYUECKUE
npeoOpa3zoBaHus (CIBUT U ISPOPMAITHIO) TIPH
MOCTPOEHUH IPa(HUKOB;
- 1o rpa¢uKy (YHKIMM YCTaHABIMBATH €€
BOKHEUIIIME  CBOMCTBA  (MOHOTOHHOCTB,
OrPaHMYEHHOCTh, ~ YETHOCTb,  HEYETHOCTb,
MIEPUOITIYHOCTb, HEPEPHIBHOCTH );
- BBIYUCIAITH HECIIO)KHBIC TIpeJIeITbI
(YHKIMI B TOUKE ¥ Ha OECKOHEYHOCTH;

- petarh paroHaTbHBIE HEPABEHCTBA

METO/IOM HHTEpPBAJIOB;
- BBIYUCIATH 3HAYCHHUS
TPUTOHOMETPUUECKUX byHKIMH c
3aJJaHHOM CTEIEHbIO TOYHOCTH;

- mpeoOpa3oBbIBATh
TPUTOHOMETPUYECKHE BBIpAKCHHUS,
UCTONb3YS TPUTOHOMETPUYECKHE
(bopMyIIBI;

- CTpOUTH rpaduku

TPUTOHOMETPUYECKUX (YHKIIUN U HA HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- MPUMEHSTh reoMeTpHYECKue
npeoOpazoBanus (CABUT U Je(opMaIuio)
IIPU IOCTPOCHUHU TPAPHKOB.

- pemathb TPUTOHOMETPUYECKHE
YpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPYKHOCTH;

- pemartb TPUTOHOMETPUYECKHE
YpaBHEHUSI C TIOMOIIBIO  OCHOBHBIX
METO/IOB;

- TPUMEHATh  BbIIIE  [EPEYUCIICHHbIE
(hopMyIIbI npu peoOpazoBaHu
BBIPKEHU;

- TPUMEHATh (GOPMYIIBI TIPU  PEIICHUH

TectupoBanue,
YCTHBIN OIPOC,
pe3ynbTar
BBITIOJTHEHHU S
BHEAYJUTOPHBIX
CaMOCTOSITENTbHBIX
pabor,
pe3ynbTat
BBITIOJTHCHUS
MPAKTUYECKUX
pabor.

10




TPUTOHOMETPUYECKUX ypaBHEHUI u
HEpaBEHCTB,;

- BBIUUCIIATH NpeAesbl QyHKIMH;

- BBIYUCIIATH TPOU3BOHYIO;

- BBIUUCIIAT  NPOU3BOAHYIO  CIIOXKHOM
byHKIUY;

- COCTaBJISITh ypaBHEHUE KacaTeIbHOM;

- ICCIIEIOBaTh M CTPOUTH  TpaduKu
byHKIHIA.

- BBIYMCIATH 3HAYEHUS IOKa3aTeIbHBIX
BBIPQ)KEHUH C TOMOIIBI0  OCHOBHBIX
TOKIECTB U BBIYUCIIUTEIBHBIX CPEICTB;

- pewarb HECJIOKHBIE YpaBHEHUS,
MIPUBOJMMBIE K BUJIAM: al® =g &® gf® = p.

- pewiatb  HECIOXKHbIE  HEPABEHCTBA,
TIPHBOIMMBIE K BUaM: a'®>< g &%),

- CTpPOUTb TpapUKH JOrapupMHUUYECKUX
GyHKIMHA TIpU pa3iIMYHBIX OCHOBAHUAX H
HAa HUX WUIIOCTPHPOBATh  CBOWCTBA
byHKIMI;

- MpeoOpa3oOBBIBATH ITHU TPAPHUKHU ITyTEM
cBUra u JeopMalmu;

- BBIYHCIATH 3HAYCHHS
Jorapu(pMUIECKUX BBIpa)KEHU I C
MOMOIIBI0O  OCHOBHBIX  TOXIECTB U
BBIUMCIIUTENBHBIX CPEJCTB;

- pemars HECJIO)KHBIE ypaBHEHUS,
NpUBOAMMBIE K BuaaM: logi(X)=f(x) pematsb
HECJIO)KHBIE HEpPaBEHCTBA, NPUBOAUMBIE K
BUgaMm: logaf(x)><log.g(x).

VY7. Ctpouthb rpadMKu U3y4E€HHBIX
(GyHKIWH, BBITTOTHSTH
npeoOpa3oBaHus rpaduKoB.

OK 01 - OK 07

JIP 2,4,23,30

- HaxXO0;IUTh 00macTb OIIpE/ICIICHUs
bynxpm;
- HAaXOJUTh 3Ha4YeHHe (DYHKIMH, 3a7aHHOU
AQHATMTUYECKU WITH TPaQIIECKH, TI0 3HAYCHHIO
aprymMeHTa 1 Hao0opoT;
- CTpOMTH I'paMKH W3BECTHBIX CTEHNEHHBIX
bynxumii;
- TPUMEHSTh reoMeTpUYECKHe
npeoOpa3zoBaHust (COBUT U 1eOPMALIHIO) TIPU
MIOCTPOEHHUH IPahHKOB;
- 1o rpa¢uKy (HYHKIMM YCTaHABJIMBATH €€
BaOKHEHIIIME  CBOWCTBA  (MOHOTOHHOCTB,
OTPaHMYEHHOCTh, YETHOCTh,  HEYETHOCTb,
MIEPUOIMYHOCTD, HETIPEPHIBHOCTD ),
- BBIYUCIITH HECIIO)KHBIC TIpEZIeITbI
(YHKIMIA B TOUKE ¥ HA OECKOHEYHOCTH;

- pemaTh parroHaTFHbIC HEPaBEeHCTBA

METOJIOM UHTEPBAJIOB;
- BBIYUCIIITH 3HAYEHUS
TPUTOHOMETPUYECKUX byHKUMH c
3aJJaHHOM CTENEHBI0 TOYHOCTU:

- 1peoOpa3oBBIBATH

Tectuposanue,
YCTHBIH OIpocC,
pe3ysbTar
BBITIOJTHEHUSI
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor,
pe3yspTar
BBITIOJTHEHUSI
MIPAKTUYECKHUX
pabor.
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TPUTOHOMETPUUECKHE BBIPAKEHUS,

HCIIOJIBb3YS TPUTOHOMETPUUIECKUE
hopmyIbI;
- CTpOUTH rpaduxu

TPUTOHOMETPHYECKUX (YHKIUI M Ha HUX
WLUTIOCTPUPOBATH CBOWCTBA (DYHKIIUM;

- TPUMEHSATH reOMETPUYECKHE
npeoOpazoBanus (CABUT U JedOpMAIUIO)
IIPY TIOCTPOCHUH TPAPHKOB;

- pewiartb TPUTOHOMETPUYECKUE
YPaBHEHHsT C  IIOMOIIBIO  YHCIOBOH
OKpPYXHOCTH;

- peaTh TPUTOHOMETPUYECKHE

YpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
MCTOJOB,
- THPUMCHATH BBIIIIC NEPCUUCIICHHBIC

(bopMyIbI pu peoOpa3oBaHUU
BBIPAKCHUM;
- IPUMEHSTH  (POPMYJBI TPH  PEIICHUH
TPUTOHOMETPUYECKUX ypaBHEHHIA u
HEPaBEHCTB,

- BBIUUCIIATH NpeAesbl QyHKIMH;

- BBIYUCIIATH TIPOU3BOHYIO;

- BBIUUCIIAT  NPOU3BOAHYIO  CIIOXKHOM
GbyHKIUY;

- COCTaBJIATh ypaBHEHUE KacaTeIbHOM;

- UcceloBaTh U CTPOUTHh  Ipaduku
GbyHKIHUH.

- BBIYHCIATH 3HAUYEHUS TOKa3aTEeIbHBIX
BBIPQ)KEHUH C TOMOIIBIO  OCHOBHBIX
TOKIECTB U BEIYUCIIUTEIBHBIX CPEJICTB;

- pemiatb HECJIOKHBIE ypaBHEHUS,
MIPUBOUMEIE K BUJIAM: al® =g &® g = p.

- pemiatb  HECJIOXKHBbIE  HEPaBEHCTBA,
TIPHBOIMMBIE K BUIaM: a'®>< g &%),

- CTpPOUTb TpapuKu JOrapupMHUECKUX
GYHKIMHA TIpH pa3jIMYHBIX OCHOBAHUAX H
Ha HUX WUIIOCTPUPOBATh  CBOWCTBA
byHKIHIi;

- NpeoOpa3zoBBIBATh ATU TPaAPUKHU MTyTEM
C/BHUTa U AepopMaluy;

- BBIYHCIATH 3HAYCHHS
norapu(pMUIECKIX BBIpaKCHUAN C
MIOMOIIBI0O  OCHOBHBIX  TOXIECTB U
BBIUMCIIATEIBHBIX CPEJICTB;

- peuarb HECJIOKHbIE ypaBHEHHUS,
MpUBOIUMBIE K BUIaM: logy(x)=f(x) pemats
HECJIO)KHBIE HEpPaBEHCTBA, MPUBOAUMBIE K
BUIaM: log.f(x)><log.g(x).

V8. OnuceiBath 0 TpaduKy U 110 | - HAXO;IUTh obnacTb onpezeneHus | TectupoBanue,
dhopmyse moBeCHUE U CBOMCTBA GbyHKIMY, YCTHBIH OTpocC,
(GyHKIHH. - HAaXOIWTh 3Ha4eHHe (DYHKUMHM, 3aaHHOW | pe3ysbTaT
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OK 01 - OK 07
JIP 2,4,23,30

AQHAJIMTUYECKU WU TPapUIecKy, 110 3HAUYCHHIO
apryMeHra 1 Hao0opoT;
- CTpouTh rpaMKU W3BECTHBIX CTEHNEHHBIX
dynKimii;
- MIPUMEHSTh reOMETPUYUECKUE
npeoOpa3zoBanHus (CIBUT U ISPOPMAITHIO) TIPH
MIOCTPOEHUH IPA(HKOB;
- 1o rpa¢puKy (YHKIMM YCTaHABJIMBATH €€
BOXHEUIIIME  CBOMCTBA  (MOHOTOHHOCTH,
OrPaHMYEHHOCTh, ~ YETHOCTb,  HEYETHOCTb,
MIEPUOIMTIHOCTb, HEPEPHIBHOCTH );
- BBIYHCIISITH HECIIO)KHbIC TIpeJIeITbI
(hyHKITMIA B TOUKE ¥ HA OCCKOHEYHOCTH;

- pemarh paroHaTbHbIC HEPaBEeHCTBA

METOJIOM HHTEPBAJIOB;
- BBIYHCIIATH 3HAYCHHS
TPUTOHOMETPUYECKUX byHKIMN c
3aIaHHOU CTENEHBIO TOYHOCTH:

- mpeoOpa3oBBIBATH
TPUTOHOMETPUYECKUE BBIPaKCHHUS,
UCTIONB3YS TPUTOHOMETPUYECKHE
(hopMybl;

- CTpOHUTH rpaduKu

TPUTOHOMETPHUUCCKUX (DYHKIMA ¥ Ha HUX
WJLTIOCTPUPOBATH CBOWCTBA (DYyHKIINM;

- NPUMEHSAThH reOMEeTPHUECKUE
npeoOpa3zoBanus (CABUT U Je(opMaIuio)
IIPU OCTPOCHUHU TPaPHKOB.

- peuaTtb TPUTOHOMETPUUICCKUC
yYpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPY>KHOCTH,

- pemaTh TPUTOHOMETPUYECKHE
YpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
METO/IOB;

- TPUMCHATH BBIIIIC NEPCUUCIICHHBIC

(bopMyIibI npu peoOpazoBaHU
BBIPAKCHUH;
- IPUMEHSITh  POPMYyNBl TPH  PEIICHUH
TPUTOHOMETPUIECKHIX YpaBHECHUIA "
HEpPaBEHCTB,

- BBIYHCIIATE TIPEISITBI (PYHKIIHIA,

- BBIYHCIISATH IPOU3BOIHYIO;

- BBIYHCIIATE  TPOU3BOJHYIO  CIIOXKHOU
GbyHKIIY;

- COCTaBJIATh ypaBHEHUE KacaTeIIbHOM;

- HCCIeIOBaTh U CTPOUTH  TpaduKu
GbyHKIUH.

- BBIUMCIATH 3HAYEHHUS I10KA3aTENIbHBIX
BBIDQXCHUH C TIOMOIIBIO  OCHOBHBIX
TOXKIECTB U BBIYUCITUTEIBHBIX CPECTB;

- pemarb HECJIOJKHBIE YpaBHEHHSI,
MIPUBOAMMBIE K BUJIAM: al® =g &8® gf®) = p.

BBITIOJTHEHMS
BHEAYIUTOPHBIX
CaMOCTOSITEILHBIX
pabor,

pe3ysabTar
BBIITOJIHCHU S
MPAKTHYECKUX
pabor.
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- pelmiath  HECIOXKHBIE  HEPABEHCTBA,
IPHBOIMMBIE K BUaM: a'®>< g &%)

- CTpPOUTb TpapUKH JOrapuPpMHUECKUX
(GyHKIMHA TpU pa3iIMYHBIX OCHOBAHUAX H
Ha HUX WJUIIOCTPUPOBAaTh  CBOWCTBA
byHKIUI;

- NpeoOpa3zoBbIBATh 3TU I'PaQUKU MIyTEM
ciBHra v JeopMaInu;

- BBIYUCIATH 3HAYCHMS
JA0rapupMHUIECKUX BBIpA)KCHU I c
IIOMOIIBI0O  OCHOBHBIX  TOXJIECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- pelarb HECJIOKHbIE ypaBHEHUs,
pUBOIUMBIE K BUIaM: loga(x)=f(x) pemars
HECJIOJKHbIE HEpPaBEHCTBA, NPUBOAUMBIE K
BugaMm: log.f(x)><log.g(x).

¥9. Pematb ypaBHEHHUsI, CUCTEMBI
YPAaBHEHUI, HEPAaBEHCTBA,
UCHOJb3Ysl CBOWCTBA (PYHKLUI U
uX rpauvecKue mpeCTaBICHuUsI.
OK 01 - OK 07

JIP 2,4,23,30

- BBIYHCIATH 3HAYEHUS
TPUTOHOMETPUIECKUX byHKIMN c
3aJaHHOU CTENEHbIO TOYHOCTH;

- mpeoOpa3oBBIBATH
TPUTOHOMETPHYECKHE BBIPQKEHHUS,
UCTIONB3YS TPUTOHOMETPUYECKHE
(hopMybl;

- CTpPOHUTH rpaduKu

TPUTOHOMETPUYECKUX (YHKIUN U Ha HUX
WJUTIOCTPUPOBATh CBOMCTBA (DYHKIINIA;

- NPUMEHSAThH reoOMeTpPHUYECKUe
npeoOpa3zoBanus (CABUT U Je(opMaIuio)
IIPU OCTPOCHUHU TPaPHKOB.

- peuaTb TPUTOHOMETPUUCCKUC
yYpaBHEHHs C  TOMOIIBIO  YHCIIOBOMH
OKPY>KHOCTH,

- pemaTh TPUTOHOMETPUYECKHE
YpaBHCHUA C IIOMOIIIBIO OCHOBHBIX
METOJIOB;

- TNPUMEHATh  BbIIE  IEPEUHCIICHHBIC

(hopMyIbI pu peodpazoBaHUN
BBIPAKCHUM;
- TpUMEHATh (GOPMYNIbI TPU  pPELICHUH
TPUTOHOMETPUUYECKUX YpaBHEHUI u
HEpPaBEHCTB;

- BBIYHCIATH 3HAYEHUS MOKA3aTEIbHBIX
BBIDOKEHUH C  TIOMOIIBIO  OCHOBHBIX
TOX/IECTB U BBIUUCITUTENBHBIX CPEICTB;

- pematb HECJIOXKHBIE YpaBHEHWUS,
TIPHBOIMMBIE K BuaM: a'® = a &%) af® = b;

- pemiath  HECIIOKHBIE  HEPaBEHCTBA,
MIPUBOJIMMBIE K BUJIAM: al®>< g 8X).

- CTpouTh TpapuKH JOTrapuOMHIECKUX
GYHKIMA TIpU pa3IMYHBIX OCHOBAHHSIX U
Ha HUX WUIIOCTPUPOBATh  CBOWMCTBA
GbyHKINII;

Tectuposanue,
YCTHBIH OIpocC,
pe3yabTaT
BBITIOJTHCHUS
BHEAYJUTOPHBIX
CaMOCTOATEIIBHBIX
pabor,
pe3ynbTar
BBIITOJIHECHUS
MPaKTUYECKHUX
pa0or.
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- mpeoOpa3zoBbIBaTh 3TH rpaduKu MyTEM
ciBHra v fepopMaIuu;
- BBIUUCIATH
JorapuGMUIECKuX
MOMOIIBI0O  OCHOBHBIX
BBIUMCIIUTEIBHBIX CPEICTB;

- pemiatb HECJIOXKHBIE ypaBHEHUS,
IIpUBOUMBIE K BUIAM: logi(x)=f(x) pemars
HECJIOXKHbIE HEPaBEHCTBA, IMPHUBOJUMbBIC K
BugaMm: log.f(x)><log.g(x).

3HAYEHUs
BBIPAKCHUI c
TOXKIECTB U

V11. Bbruucnare Npou3BOJHbIE U | - BBIYUCIATD Mpeesibl QyHKIMIA; TectupoBanue,
[IEpBOOOPA3HBIE JIEMEHTAPHBIX - BBIYMCIIATH IPOU3BOIHYIO; YCTHBIH OIIpoC,
GyHKUMH, TPUMEHsIs IpaBUia - BBIUUCIIATH  NPOU3BOAHYIO  CJIOXHOH | pe3ysbTaT
BBIUYHCIICHUS IPOU3BOAHBIX U GbyHKINNT; BBITIOJTHEHUS
NepPBOOOPA3HBIX, UCIIOJIb3YS - COCTaBJISITh ypaBHEHUE KacaTeabHOM; BHEAYJAUTOPHBIX
CIIPaBOYHbIE MaTEpUAIIbI. - ICCIIEIOBaTh M CTPOUTH  TpaUKH | CAMOCTOSTEIHHBIX
OK 01 - OK 07 GbyHKIM; pabor,
I[IK 5.4 - HaXOJUTb HEONPEIEICHHbIE MHTETPANbI, | pe3ybTaT
JIP 2,4,23,30 CBOMAIIMECS K TAaOJUYHBIM C [OMOIIBIO | BBIIOJIHEHUS
OCHOBHBIX CBOWCTB U IIPOCTEUIINX | MPAKTHYECKUX
npeoOpa3oBaHMiA; pabor.
- BBIJICIISTH nepBooOpasHylo,
YIOBIIETBOPSIOILYIO 3a/laHHbIM
HaYaJIbHbIM YCJIOBUSIM;
- BOCCTAHABJIMBATh 3aKOH [IBUKEHUS IIO
3aJJaHHOM  CKOpPOCTH,  CKOpPOCTb IO
YCKOPEHHIO, KOJIMYECTBO DIJIEKTPUYECTBA
0 CUJIe TOKAa U T.[I.;
- BBIYHCIATH OINPEACICHHBIN MHTErpai ¢
MIOMOII[bI0 OCHOBHBIX CBOMCTB U (OpMyH
Hrrorona -Jleiionuna;
- HAaXOJWUTh IUIOIIATU KPUBOJIMHEHHBIX
Tpaneuuu;
- pewmarb TpocTeilIMe TNpUKIAAHbIE
3aJa4, CBOJAIIMECS K HAXO0XKJIEHUIO
WHTErpasa.
V12. UccnenoBaTh PyHKIIUHN U - BBIUMCIIATH TpeAesbl QyHKIMM; TectupoBanue,
CTPOUTH UX TpapUKU C IOMOILBIO | - BBIYUCIATH IPOU3BOIHYIO; YCTHBIHN OTpoC,
IIPOU3BOIHOM. - BBIYMCIATE  IPOU3BOJHYIO  CJIOXHOMW | pe3ynbTar
OK 01 - OK 07 GbyHKIMY; BBITTOJIHECHUS
JIP 2,4,23,30 - COCTaBIIAATh YPABHEHUE KACATEIILHOM; BHEAYJUTOPHBIX
- UccenoBaTh U CTPOUTHh  TpadUKU | CAMOCTOSATEIbHBIX
(GyHKIMH. paoor,
pe3ynbTar
BBITIOJTHEHUS
MPAKTUYECKUX
pa0or.
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V13. Pemate 3a1a4m ¢ - BBIUUCIISTH TIpeAeIbl GyHKIINIM; TectupoBanue,
MIPUMEHEHUEM YPaBHEHUS - BBIYMCIIATH IPOU3BOHYIO; YCTHBIH OIIpoC,
KacaTelnbHOU K rpaduKy QYHKIUU. | - BBIUUCISATh  MPOU3BOJHYIO  CIIOKHOM | pe3yabTaT
OK 01 - OK 07 byHKIIY; BBITIOJIHCHUS
JIP 2,4,23,30 - COCTaBJISITh YpPaBHEHUE KacaTEIbHOM; BHEAYIUTOPHBIX
- ICCIIEIOBaTh M CTPOUTh  TpaUKH | CAMOCTOSTEIbHBIX
byHKIHIA. pabor,
pe3ysbTar
BBIITOJIHEHUS
MPaKTUYECKUX
pabor.
V14. Pemiats 3a1aun Ha - BBIYUCIIATH TPeAebl (yHKIHN; TectupoBanue,
HaXO0XJIeHUE HauOOJbILEro u - BBIYUCIATH IPOU3BOAHYIO; YCTHBII OIpoc,
HAaUMEHBIIETO 3HauU€HUsI QYHKIUHU | - BBIUUCISATH  NPOU3BOJHYIO  CIIOKHOM | pe3yabTaT
Ha OTpE3Ke. GbyHKIIY; BBIITOJIHECHUS
OK 01 - OK 07 - COCTaBJIATh YPAaBHEHUE KacaTeJIbHOM; BHEAyIUTOPHBIX
JIP 2,4,23,30 - HICCIIEJIOBaTh M CTPOUTh  TpadUKH | CAaMOCTOSTEIBHBIX
(GyHKIHH. pabor,
pe3yabTaT
BBITIOJTHCHUS
MPaKTUYECKUX
pabor.
V15. Beluucnars miomaib - HaXOJUTh HEONpEJEICHHbIE MHTErpaisl, | TecTtupoBaHue,
KPHUBOJIMHEWHOH TPAIELVH. cBOAAIIMECS K TaOJMYHBIM C MOMOUIBbIO | YCTHBIM OIpoc,
OK 01 - OK 07 OCHOBHBIX CBOHCTB U MIPOCTEUIINX | PE3yNbTaT
JIP 2,4,23,30 npeoOpa3oBaHMii; BBITIOJIHEHUS
- BBIJIEIIATh nepBOOOPa3HYIO, | BHEAYJUTOPHBIX
YI0BJIETBOPSIOILYIO 3aJlaHHBIM | CAaMOCTOSITENIbHBIX
HayaJlbHbIM YCIIOBUSM; paoor,
- BOCCTAHABJIMBAaTh 3aKOH JIBWJKEHHUS IO | pe3yibTar
3aJJaHHOM  CKOpPOCTH, CKOPOCTb IO | BBIIOJHEHUS
YCKOPEHHIO, KOJIMYECTBO HIIEKTPUYECTBA | MPAKTUUYECKUX
10 CHJIE TOKA U T.[L.; pa0or.
- BBIUUCIATH OIpPEAENIEHHbI MHTErpan ¢
MOMOIIIbIO OCHOBHBIX CBOICTB U (hopMyl
HrroTona - JleiiOauna;
- HaxXOJUTh IUIOLIAAU KPUBOJIMHEHHBIX
Tpanenuni;
- pemarb MOpOCTEHIINE MPUKIATHbBIE
3aJja4, CBOJSIIMECS K HAaXO0XJEHUIO
WHTErpasa.
V16. Pemate pauiiOHaAJIbHbBIE, - BBIYUCIATH 3HaueHus | TectupoBaHue,
MOKa3aTeIbHbIE U TPUTOHOMETPUUECKUX byHKIMH C | YCTHBI ompoc,
Jorapu@mMuUecKre ypaBHEHUS U 3aJIaHHOM CTENEeHbIO TOYHOCTH pe3ynbTaT
HEPaBEHCTBA, UPPAIIMOHANILHBIE U | - MPeoOpa30BHIBAThH BBITTOJIHEHUS
TPUTOHOMETPUYECKHE YPABHEHUS, | TPUTOHOMETPUUYECKHE BBIpAKEHUS, | BHEAYITUTOPHBIX
UX CUCTEMBI. HCIIOJIBb3YS TPUTOHOMETPUUYECKNE | CAMOCTOSATEIbHBIX
OK 01 - OK 07 hopmyIbr; pabor,
JIP 2,4,23,30 - CTpOHUTH rpaduKku | pe3yibTar
TPUTOHOMETPUUECKUX (QYHKIUN U Ha HUX | BBIMOJTHEHUS
WLTIOCTPUPOBATH CBOWCTBA (DYHKIIUM; MIPaKTUYECKUX
- TPUMEHSATH reoMeTpuyeckue | pador.
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npeoOpaszoBanus (cABUT U JedopMaluio)
IIPU IOCTPOCHUHU TPAPHKOB.

- peuwiatb TPUTOHOMETPUYECKHE
YpaBHEHUS C  IOMOLIBIO  YHCIOBOM
OKPYKHOCTH;

- pemathb TPUTOHOMETPUYECKHE
YpaBHEHHSI C  IOMOINBID  OCHOBHBIX
METOJIOB;

- TPUMEHATh  BBIIIE  [EPEYMCIICHHbIC

(hopMyIIbI npu rpeodpa3zoBaHUU
BBIPKECHUH;
- TPUMEHATH (OPMYIIBI TIPU  PEIICHUH
TPUTOHOMETPUYECKUX ypaBHEHUI u
HEPABCHCTB,

- peliaTh palMOHAIIBHBIE, [I0KA3aTEIbHbIC
1 Jlorapu(pMUYECKUEe HEPABEHCTBA;
-pelaTh UppalMOHAIbHBIEC U
TPUTOHOMETPUYECKUE YPABHEHUS, UX
CHUCTEMBI.

V17. Jloka3pIBaTh HECIIOKHBIC
HEPaBCHCTBA.

OK 01 - OK 07

JIP 2,4,23,30

- BBIYUCIATH 3HAYCHHS
TPUTOHOMETPUUECKUX byHKIMH c
3aJJaHHOM CTEIEHbIO TOYHOCTH;

- mpeoOpa3oBbIBATh
TPUTOHOMETPUYECKUE BBIPAKCHHUS,
UCHOJb3YS TPUTOHOMETPUYECKHE
(bopMyIbl;

- CTpOMTH rpaduku
TPUTOHOMETPHUYECKUX (YHKIHMHA M Ha HHUX
WUTIOCTPUPOBATh CBOMCTBA (DYHKIIUM;

- TPUMEHSTH reOMETPHUECKUE
npeoOpa3oBaHus (CABUT U JedopMalnio)
P MIOCTPOEHUH TPAPUKOB.

- pemaTh TPUTOHOMETPUYECKHE
YpaBHEHUSI C  TOMOIIBKD  YHUCJIOBOM
OKPYKHOCTH;

- pemaTh TPUTOHOMETPUYECKHE
yYpaBHEHUS C TIOMOIIBIO  OCHOBHBIX
METO/IOB;

- TPUMEHATh  BBIIIE  TIEPEUNCIICHHBIC
(hopMyIsI npu peoOpazoBaHUU
BBIPAKCHNUH;

- TpPUMEHATb (QOpMYNBI TpU  PEIICHUU
TPUTOHOMETPUIECKHIX ypaBHEHHUI "
HEpaBEHCTB,;

- pemarp panroHaJbHbIE, TOKa3aTeIbHbIE
U Jlorapu(pMUUecKrue HepaBeHCTBa,;
-pemaTh UppaIMOHAIBHBIC U
TPUTOHOMETPHUUYECKHE YPAaBHEHHUS, UX
CHCTEMBI.

TectupoBanue,
YCTHBIU OITPOC,
pes3yJbTar
pe3yJsbTar
BBIITOJIHCHUS
BHEAYIUTOPHBIX
CaMOCTOATENIbHBIX
paloT,BBINOIHEHUS
MIPAKTUYECKHUX
pa0or.

V21. Pemate ypaBHEeHUS,
HCPAaBCHCTBA U CUCTCMBI C
MPUMEHEHHEM TpaUUIECKuX

-  BBIYHUCIATH 3HAYEHUS
TPUTOHOMETPUYECKUX byHKUMH c
3aJJaHHOM CTENEHBI0 TOYHOCTU:

TectupoBanue,
YCTHBI OIIpoC,
pe3yabTaT
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IIPEJCTaBICHUN, CBONCTB - IpeoOpa3oBbIBATh BBINOJIHEHUS
(GbyHKUIMN, TPOU3BOJHOM. TPUTOHOMETPUYECKUE BBIPAXXCHHUS, | BHEAYAUTOPHBIX
OK 01 - OK 07 HCTIOJIb3YS TPUTOHOMETPUYECKHUE | CAMOCTOSITEIIbHBIX
JIP 2,4,23,30 (hopMyIIbI; pabor,
- CTpOMTH rpaduku | pe3yibTar
TPUTOHOMETPUUECKUX (YHKIMHA U HA HUX | BHIOJHEHUS
WUTIOCTPUPOBATh CBOWCTBA (DYHKLIMM; IPAKTUYECKUX
- MPUMEHSTh reoMeTpudeckue | pabdor.
npeobOpazoBanus (cABUT U Je(opMaIuio)
IIPU IOCTPOCHUHU TPAPHKOB.
- pemath TPUTOHOMETPUYECKHE
YpaBHEHUS C  IIOMOLIBKD  YHMCJIOBOM
OKPY>KHOCTH;
- pemathb TPUTOHOMETPUYECKHE
YpaBHEHHs C  TIOMOILBIO  OCHOBHBIX
METO/JI0B;
- TNPUMEHATh  BbIIE  IEPEUHCIICHHBIC
hopMyIIBI npu peodpa3zoBaHUU
BBIPAKCHUH;
- NpUMEHATb (OpMYNbl TpU  PELICHUU
TPUTOHOMETPUIECKHX ypaBHEHHUI "
HEpaBEHCTB.
V¥22. Pemate npocreiiine - pelaTthb MpocTelie KOMOUHATOPHbIE TectupoBanue,
KOMOWHATOPHBIE 33]]a4i METOJIOM | 33Jauu; YCTHBII OTIpoC,
nepebopa, a Takxke ¢ - HCHOJIB30BaTh (POPMYJIbI IEPECTAHOBKHU U | PE3YJIbTaT
WCTIOJIH30BAaHNUEM U3BECTHBIX COYETaHUs MPH PEIICHUH 33/1a4; BBITTOJTHEHUS
bopmyi, TpeyronbHuka [lackans; | - BBIUMCHATH KO3 PULIneHTs OMHOMA BHEAYJAUTOPHBIX
BBIYUCIIATH KOI(DDUITUEHTHI HeroToHa; CaMOCTOSITETTbHBIX
6unoma HeroToHa o ¢popmyne M ¢ | - - HCHOJIB30BaTh TpeyroiabHUK [lackans | pabor,
WCTIOJIb30BaHUEM TPEYTOJIbHUKA IIpY pelIeHNN 3a/1a4. pe3ynbTar
IMackans. BBITOJIHEHUS
OK 01 - OK 07 MPaKTUYECKUX
IIK 5.4 pa0or.
JIP 2,4,23,30
V23.BbluucasITh BEPOSATHOCTH - IPUMEHATH (POPMYIIBI KOMOUHATOPUKH TectupoBanue,
COOBITHI Ha OCHOBE MOJICUeTa IIpY PELIECHNUHN 3a]1a4; YCTHBIH OIpocC,
qucia UCXOA0B (TpocTeiime - IPUMEHSATH KJIACCUUYECKOE OTIpe/IeIeHue | pe3ybTar
clIy4an). BEPOSITHOCTH TIPH PEIICHUH 3371a4; BBITTOJTHEHUS
OK 01 - OK 07 - BBIYUCIISATH BEPOSITHOCTU COOBITHIH. BHEAYIUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITEILHBIX
paoor,
pe3ynbTaT
BBITTOJIHEHUS
MPAKTUIECKUX
pa0or.
V24. CoOOTHOCUTBH TUIOCKHE - TNPUMEHATH AKCUOMBI IUIaHUMETpuM Hu | TectupoBaHwue,
reoMeTpHuYecKue GUrypsl u CTEpEOMETPHUH NPH PEILICHUH 33a4; YCTHBIN OIpOC,
TpexXMepHBIE 00BEKTHI C UX - JIOKa3blBaTh CJEICTBUS W3 aKCHOM | pe3yJbTar
OIMCaHUSIMHU, YEPTEKAMHU, CTEpEOMETPHH. BBITTOJIHEHUS
N300paKEHUSAMM; pa3InyaTh U - YCTaHaBIUBAaTb B IIPOCTPAHCTBE | BHEAYJUTOPHBIX
aHAJIM3UPOBATh B3aMMHOE HNapajyieIbHOCTh  IPAMBIX, MNPSAMOH M | CAMOCTOSITEIbHBIX
pacroiiokeHue Quryp. IUIOCKOCTH, JBYX IUIOCKOCTEH, HMCHOJB3Ysl | paboT,
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OK 01 - OK 07
JIP 2,4,23,30

NPU3HAKK W OCHOBHBIE TEOPEMBI O
napajvieNbHOCTH;

-  TPUMEHSTHh TPH3HAK IMapaUICIBHOCTH
OpsAMOM M IUIOCKOCTH, IIPU PELICHUU
3ajay;

- IPUMEHATH IIpU3HAK
NEePIEHINKYIIPHOCTH PSIMOA u
TUIOCKOCTH, TeopemMy 0 Tpex
NEepIeHINKYIISpaXx, MIPU3HAK
NEPIEHIUKYIAPHOCTH  IUIOCKOCTEH  JUIs
BBIUMCIICHUSI YIJIOB W PACCTOSIHUHA B
MPOCTPAHCTBE;

- pacKiaIbIBaTh BEKTOP 10 Oa3ucy;

-  TPOU3BOAWTH OICPAIMIO  CIIOXKCHHS,
BBIUNTAHUS, YMHOXXEHHUS BEKTOpa Ha
YHCIIO.

CTPOHTH BEKTOP, IO €r0 KOOPIUHATAM;

- omepupoBath (GOpMyJaMH CIIOKCHUS,
BbIUUTAaHUA, CKAJSAPHOIO MPOU3BCACHUA
BEKTOPOB;

BbIUUCJIATE YIJIBI MCXKAY MHOPAMBIMU U
TUIOCKOCTSIMH;

- peumiatb 3aga4d NPUMCHAA OCHOBHBLIC
CBOWCTBA M (DOPMYJIBI TEJI BPALICHUS;

- HaxoguTb O0OBEM MpPSAMOM MPU3MBL,
MUPAMHU/IBL, IPSMOTO KPYTOBOTO IIUIHH]IpA
U KOHYCa, 1apa;

- HaxXoAWTh IUIONIAJM TIOBEPXHOCTEH
MMPU3MBI, MUPAMUAbI, HUJIWHAPA, KOHYCA U
nrapa;

BBIYUCIIATH n H306pa)KaTI) OCHOBHBEIC
AIIEMEHTBI MIPSIMBIX IpH3M,
napaJieNIeHIe/10B;

- CTpOHWTH  TPOCTEHIUE  CEUYCHUS
MHOTI'OIr'paHHUKOB YKa3aHHbIX BBIIIIC,
BBIUMCIISTH IUIOMIAIN STUX CEYCHHIA.

pe3ynbTart
BBITIOJIHCHU A
MPaKTHYECKIX
pabor.

V25. U3obpaxath
reoMeTpuueckue GUrypsl U Tena,
BBIITOJIHATD YCPTEK IO YCIOBUIO
3a/1a4m.

OK 01 - OK 07

JIP 2,4,23,30

- TMPUMEHATh AaKCHUOMBI TUIAHUMETPUH U
CTEpPEOMETPHUH TPHU PELICHUH 3a/1a4;

- JIOKa3pIBaThb CJCACTBHS U3 aKCHOM
CTEPEOMETPHUH.

- yCTaHaBIIUBaTh B MIPOCTPAHCTBE
NapajyieIbHOCTh  MPSAMBIX, NOPSIMOM U
MJIOCKOCTH, JABYX TUIOCKOCTEH, HCTIOB3YsI
MPU3HAKK U  OCHOBHBIE TEOPEMBI O
MapajuieIbHOCTH;

- NOPUMEHSTh MPHU3HAK NapAIIEIbHOCTU
NpsIMOM M TUIOCKOCTH, TIPH PEHICHUH
3a7a4;

IIPUMEHSTH IIPU3HAK
NEPIEHIUKYIIPHOCTH psIMON u
IUIOCKOCTH, TeopeMy 0 Tpex
NEPIEHIUKYIIApax, IIPU3HAK

TectupoBanue,
YCTHBIH OIpOC,
pe3ynbTaT
BBITIOJTHEHUS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor,
pe3ynpTar
BBITIOJTHEHUSI
MIPAKTUYECKHUX
pabor.
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NEePHNEHIUKYIAPHOCTH  IUIOCKOCTEN  JId
BBIUMCIICHUSL YIJIOB W PACCTOSHUU B
IIPOCTPAHCTBE;

- pacKiaibIBaTh BEKTOP MO Oa3ucy;

- IPOU3BOIAUTH ONEPALUIO  CIIOKEHUS,
BBIYMTAHUS, YMHOXKEHHUS BEKTOpa Ha
YUCIIO.

CTPOUTH BEKTOP, IO €r0 KOOPAUHATAM;

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

BBIYUCIIATh YIJIbl MEXIAY NOPSAMBIMH U
IIJIOCKOCTSIMU;

- pewiaTh 3aJadyd NPUMEHSST OCHOBHBIE
CBOICTBa U (YOPMYIIBI TEJl BPAILICHUS;

- HaxoJWTh O0BEM MPAMOU MPHU3MBI,
MUpaMUJbL, IPSIMOTO KPYroBOro HUIMHAPA
Y KOHYCa, 11apa;

- HAaXOJUTh IJI0IIAIN
MIOBEPXHOCTEM  NpPU3MbI,  I[HUPAMHUJIBI,
HWIMHAPA, KOHYCA U 11apa;

BBIUMCIISATH W H300pakaTh OCHOBHBIC
BJIEMEHTHI MPAMBIX MpU3M,
napajuJieienuneios;

- CTPOHUTH MpOCTENIINE CEUCHUS
MHOTOTPAaHHUKOB  YKAa3aHHBIX  BBILIE,
BBIYUCIIATH TUIOIIAIA TUX CEYEHHUI.

¥26. Pemats reomeTpuyeckue
3aJ1a4M, ONMPAsCh HAa U3yUEHHBIE
CBOMCTBA IJITAHUMETPUUECKHUX U
CTepeoMeTpUIEcKUX GpUryp u
OTHOIICHUN MEX]y HUMH,
IpUMEHSS anredpandeckuil 1
TPUTOHOMETPUYECKUH arapar.
OK 01 - OK 07

JIP 2,4,23,30

- TPUMEHSTH aKCHOMBI TUIAHUMETPHH H
CTEPEOMETPUU IIPU PELIEHUH 3a4a4;

- JI0Ka3bIBaTh CIIEJACTBUS M3 aKCHOM
CTEPEOMETPUHU.

- yCTaHaBIIMBaTh B MIPOCTPAHCTBE
HNapajjieIbHOCTh  NPSMBIX, TPSAMOH U
IUIOCKOCTH, JABYX IUIOCKOCTEH, HCHOIb3YS
IPU3HAKKW U OCHOBHBIE TEOPEMBI O
napajieNbHOCTH;

- NPUMEHATh MPU3HAK MapajyIeIbHOCTH
OpsMOM M  IUIOCKOCTH, NpU pEIIeHUH
3ajady;

IIPUMEHSATD IIpU3HAK
MEPIEHANKYJIIPHOCTH psAMOM u
IIJIOCKOCTH, TeopemMy 0 Tpex
MEePIEHIUKYISIPAX, MIPU3HAK

NEPIEHIUKYISPHOCTH  IUIOCKOCTEN  JUIst
BBIUMCIIEHUS YIJIOB W PAcCTOSIHMM B
IIPOCTPAHCTBE;

- packiaapIBaTh BEKTOp MO O6a3ucy;

- TPOM3BOAMUTH OIEPALMIO  CIOXKECHMUS,
BBIUATAHUS, YMHOMKEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, IO €ro KOOPANHATAM;

- omepupoBath (HopMyJIamMH CIOXKEHUS,

TectupoBanue,
YCTHBIH OIpOC,
pe3yJsbTar
BBITIOJTHEHMS
BHEAyIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor,
pe3ysbTar
BBITIOJTHEHMS
MPaKTUYECKUX
pa0or.
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BBIYMTAHUS, CKASIPHOTO NPOU3BEACHUS
BEKTOPOB;

BBIUUCIIATh YIVIBL MEXAY MpsSMBIMA U
IJIOCKOCTSIMU;

- pewarb 3aJayd IPUMEHSs OCHOBHBIE
CBOICTBa U (DOPMYJIBI TEII BPAILICHUS;

- HaxXOOUThb O0O0BEM MPSMOM MPHU3MBL,
MAPAMUIBL, IPSIMOTO KPYTrOBOIO LIUIMHIPA
Y KOHYCa, 11apa;

- HAaXOJUTh IJI0IIA U
MIOBEPXHOCTEM  NPU3MBbI,  I[HUPAMHUJIBI,
HWIMHAPA, KOHYCA U 11apa;

BBIUMCIIATh W H300pakaTh OCHOBHBIE
BJIEMEHTHI MPSAMBIX MpU3M,
napajuJieienunesios;

- CTPOHUTH MpoCTENIINE CEeUCHUs
MHOTOIPAaHHUKOB ~ YKa3aHHBIX  BBIIIE,
BBIYMCIIATH TUIOIIAJIA STUX CEYEHHUI.

V27. IIpoBoAUTH JOKa3aTEIbHbBIC
pacCyXIeHHUs IPU PEILICHUU
3aJ1a4, JOKa3hIBaTh OCHOBHBIE
TEOpPEMBI Kypca.

OK 01 - OK 07

JIP 2,4,23,30

- TIPUMEHATh aKCHUOMBl IUIAHUMETPUU H
CTEPEOMETPUU IIPU PELLIEHUU 3a]a4;

- JIOKa3blBaTh CJEJICTBUS U3 aKCHOM
CTEpEOMETPUH.

- YCTaHaBIIUBAaTb B IPOCTPAHCTBE
NapajuleIbHOCTh  NPSAMBIX, HpSIMOH U
IUIOCKOCTH, JABYX IUIOCKOCTEH, HCHOJb3Ys
NPU3HAKKW U  OCHOBHBIE TEOPEMBI O
NapaljIeIbHOCTH;

- NPUMEHATh MNPU3HAK MapajyieIbHOCTH
OpsIMOM M IIJIOCKOCTH, IIPpH  PELICHUU
3ajady;

- NPUMEHSATH IIPU3HAK
MEPIEHAUKYJIIPHOCTH IpsAIMON 51
IIJIOCKOCTH, TeopeMy 0 Tpex
MEePIEHIUKYISIPAX, IIPU3HAK

NEePHEHIUKYISIPHOCTH  IUIOCKOCTEH  Jid
BBIYMCIIEHUS YIJIOB W PACCTOSHUM B
MPOCTPAHCTBE;

packiIabIBaTh BEKTOP MO 0a3ucy;

- TIPOM3BOIUTH OMNEPAIUIO  CIIOXKEHUS,
BBIUMTAHUSI, YMHOXEHHUS BEKTOpa Ha
YHCIIO.

CTPOUTH BEKTOP, [0 €r0 KOOPAUHATAM;

- omepupoBaTh (opmMysIaMu CIOXKECHHS,
BBIYUTAHUS, CKAISIPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIYUCIIATh YIJIBIL MEXAY MPsSMBIMA U
MIJIOCKOCTSIMU;

- pewmath 3agayd NPUMEHSE OCHOBHBIE
CBOIcTBa U (YOPMYIIBI TEJ BpAILlEHUS;

- HaxoIUThb OOBEM MPSAMON TPHU3MBHI,
MUPAMHU/JIBI, IPSIMOTO KPYTOBOT'O LIUJIMH]IpA
1 KOHYcCa, 111apa;

Tectuposanue,
YCTHBIH OIpoC,
pe3yabTaT
BBITIOJTHCHUS
BHEAYJUTOPHBIX
CaMOCTOATEIBHBIX
pabor,
pe3yabTaT
BBITTOJIHEHUS
MPaKTUYECKHUX
pa0or.
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- HaxOJWUTh TUIOMIATN TIOBEPXHOCTEH
MPU3MBI, TUPAMU/JIbI, [IHMHAPA, KOHYCa U

nrapa;

BBIUUCIIATP W H300paXaTh OCHOBHBIC
AIIEMEHTHI MIPSIMBIX IpU3M,
napauIeIeuIe10B;

- CTPOUTH  MPOCTEHUIINE  CEUCHHUS
MHOTOIPAaHHUKOB ~ YKa3aHHBIX  BBIIIE,

BBIYUCJIATH IIOIIAAN 3THUX CECUCHHH.

V28. Boruucnsate TUHEHHBIC - packiabIBaTh BEKTOp MO Oa3ucy; TectupoBanue,
3JIEMEHTBHI U YIJIbl B - TPOU3BOAMTH OINEPALMI0 CIOXKEHHUs, | YCTHBIN OIpoc,
IIPOCTPAHCTBEHHBIX BbIUWTAHUS, YMHOXKEHHUS BEKTOpa Ha | pe3yibTar
KOHUrypauusx, o00beMsl U YUCIIO; BBINOJIHEHUS
IJIOLIa/IM TOBEPXHOCTEN - CTPOUTH BEKTOP, IO €0 KOOpANHATAM; BHEAyIUTOPHBIX
IPOCTPAHCTBEHHBIX TEJ U UX - omnepupoBaTth (OpMyJaMH CIOXKEHUS, | CAMOCTOSTEIbHBIX
MPOCTEUIINX KOMOMHALINH. BBIUUTAHUS, CKAISAPHOTO NPOM3BEACHUS | padoT,
OK 01 - OK 07 BEKTOPOB; pe3yabTaT
JIP 2,4,23,30 BBIYMCIIATh YIVIBL MEXAY IPSAMBIMH U | BBIIOJHEHUS

IUIOCKOCTSIMH; MPAKTUYECKUX

- pemaTh 3aJa4d TPUMEHSE OCHOBHBIE | PadoOT.

CBOMCTBA U (hOPMYJIbI TEJl BPALICHHUS;

- HaxoguTb O0OBEM MpPSAMOM MPU3MBL,

HUPaMU/IbL, IPSIMOIO KPYrOBOIO LIMIMHIPA

U KOHYCa, 11apa;

- HaXOJIUTh IUIOIIAH

MOBEPXHOCTEH  MPU3MBI,  MHUPAMUJBL,

LWIMHpa, KOHYCa U 111apa;

BBIUMCIATH U H300pakaTb OCHOBHBIE

AIIEMEHTBI MIPSIMBIX IIPU3M,

napajuieJenunes10B;

- CTpPOMTb  TPOCTEHUIINE  CEYEHHUS

MHOTOTPaHHUKOB  YKa3aHHBIX  BBILIE,

BBIUNCIIATH IUIOIAAN dTUX CEUEHHM.
¥29. IlpuMeHsATh KOOPJUHATHO- - packiaJbIBaTh BEKTOp MO Oa3ucy; TectupoBanue,
BEKTOPHBIN METOJ IS - TPOM3BOAMTH OIEPALMIO  CJIOXKEHHUS, | YCTHBIN OIpOC,
BBIUYHCIICHUS] OTHOLLEHU, BbIUWTAHUS, YMHOXKEHHUS BEKTOpa Ha | pe3yibTar
pacCcTOSHUM U YIJIOB. YHCIIO. BBITIOJTHEHMS
OK 01 - OK 07 CTPOUTH BEKTOP, 10 €r0 KOOPAUHATAM; BHEAYJUTOPHBIX
JIP 2,4,23,30 - omepupoBaTh (OpMyJaMH CIOXKEHUS, | CAMOCTOSTEIbHBIX

BbIUWTAHUS, CKAJSPHOTO TMpPOU3BEACHUS | paboT,

BEKTOPOB; pe3ynbTar

BBIUMCIATh YIJBI MEXAY MPSAMBIMH U | BBIIOJHEHUS

IJIOCKOCTSIMU; IIPAKTUYECKHUX

- pemiath 3aJayd MPHUMEHSSI OCHOBHBIE | paboOT.

CBOMCTBA U (HOPMYJIBI TEJl BPALICHHUS;

- HaxoAuThb O0O0BEM TMpPSAMOM MPHU3MBL,
MIUPAMHU/JIBL, IPSMOTO KPYTrOBOIO LIMJIMHIpA
U KOHYcCa, 11apa;

- HaxXO0JIUTh 101 AU
MIOBEPXHOCTEM  NPU3MBI,  [HUPAMHUJIBI,
HUJIMHIpA, KOHYCA U 11apa;

BBIUMCIISITh U H300paxaTb OCHOBHBIE
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9JICMCHTbBI IIPAMBIX IIpHU3M,
napajiCJICIUIIC 0B,

- CTPOUTDH HpOCTCfII.HHC CCUCHUA
MHOTI'OrpaHHUKOB YKa3aHHbIX BBIIIIC,

BBIYUCJIATH IIOIIAAN 3THUX CEUCHHH.

¥30. Ctpouts ceueHus - pacKiaibIBaTh BEKTOP MO Oa3ucy; TectupoBanue,
MHOT'OI'PaHHHUKOB U U300paxarb - TPOU3BOAMTH OINEPALMI0 CIOXKEHHUs, | YCTHBIN OIpoc,
CEUEHUs TEJl BpallleHUS. BbIUWTAHUS, YMHOXKEHHUS BEKTOpa Ha | pe3yibTar
OK 01 - OK 07 YHCIIO; BBIIIOJIHEHUS
JIP 2,4,23,30 - CTPOUTH BEKTOP, IO €0 KOOPAUHATAM; BHEAyIUTOPHBIX

- omnepupoBaTth (HOpMyJaMH CIOXKEHUS, | CAMOCTOSTEIbHBIX

BBIUUTAHUSA, CKAIAPHOTO NPOM3BEACHUsS | padorT,

BEKTOPOB; pe3yibTar

BBIUUCIIATh YIJIBI MEXAY TPSIMBIMH U | BBIIIOJHEHUS

IUIOCKOCTSIMU; MPAKTUYECKUX

- pemaTh 3aJa4d TPUMEHSS OCHOBHBIE | PadOT.

cBOMCTBa U (hOPMYJIbI TEJ BPALICHHUS;

- HaxoguTb O0OBEM MpPSAMOM MPU3MBIL,

OUPaMUJIbL, IPSIMOI0 KPYrOBOTO LIMJIMHAPA

U KOHYCa, 11apa;

- HaXO0JIUTh IUIOIAH

MOBEPXHOCTE  TPHU3MBI,  THPAMHUJIBI,

LWINHAPA, KOHYCA U 111apa;

- BBIYUCIATH M HM300pakaTb OCHOBHbBIE

3JIEMEHTBI IPSIMBIX IPU3M,

napaeenune0B;

- CTpPOMTb  TPOCTEHUIINE  CEYEHHUS

MHOTOTPaHHUKOB  YKa3aHHBIX  BBILIE,

BBIYHUCIIATH IJIOLIA/IU 3TUX CEUEHHI.
3HaTh:
31. 3HayeHHEe MaTEMaTHYECKON - AKCHOMBI CTEPEOMETPUH; TectupoBanue,
HayKH JUIs pelieHus 3a1a4, - CIIEACTBUS U3 aKCUOM CTEPEOMETPUH; YCTHBIHN OIpoC,
BO3HUKAIOIINX B TEOPHU U - aKCHOMBI IUIaHUMETPHH; pe3yiabTar
MIPaKTUKE; HIUPOTY U - B3alMMHOE€ pPAacCIOJIO)KEHHUE MPSIMBIX, | BBIIOIHEHUS
OTrPaHUYEHHOCTh NIPUMEHEHUS IPSIMON M IJIOCKOCTH, IBYX IUIOCKOCTEHN B | BHEAYAUTOPHBIX
MaTeMaTHYeCKUX METOJIOB K IIPOCTPAHCTBE; CaMOCTOSITENTbHBIX
aHaJIN3Y U MCCIIEN0BAHUIO - OCHOBHBIE TEOPEMBI O MapaJIeIbHOCTU | padoT,
MIPOLIECCOB U ABJIEHUH B MPUPOJE | OPSIMOM U TUIOCKOCTH, NapajuIeIbHOCTH | Pe3yJabTaT
1 o0I1ecTBe. JIBYX IJIOCKOCTEH; BBITTOJIHEHUS
OK 01 - OK 07 - CBOMCTBA MapaJUIEIbHOTO | MPAKTHYECKUX
JIP 2,4,23,30 NPOEKTHUPOBAHUS M WX HpPUMEHEHHEe Ui | paboT.

n300paxeHust Uryp B CTEPEOMETPUH;
OCHOBHBIE  TIOHSATHUS  CTEPEOMETPHUU;
AKCUOMBI CTEPEOMETPHH W CIEICTBHS H3
HUX;

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

- OCHOBHBIE TEOpEMBI 0
NEepPHEeHIUKYISIPHOCTH npsMON "
IUIOCKOCTH, TEPHEHIUKYISIPHOCTH JIBYX
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IUIOCKOCTEH;
- MOHATUC YyIJIa MCXKAY MpSAMBIMH, YTJia

MEXIY psAMOi u IIJIOCKOCTBIO,
JIBYTPaHHOTO yria, yria MEXKIY
IJIOCKOCTSIMH,

- OCHOBHBIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psSMOK u
TJIOCKOCTH, MEePIEeHIUKYISIPHOCTH
IUIOCKOCTEHN;

- TIOHATHE BEKTOpA, MPaBUIIO
napajuieseIuIe 1a;

- CBOMCTBa KOMILUTAaHAPHBIX 51

KOJUTMHEAPHBIX BEKTOPOB;

- TIpSIMOYTOJIbHAsl CUCTEMa KOOPANHAT;

- KOOpJWHATHI BEKTOPA;

- CKaJsIpHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIllCHHUSI;

- CBOMCTBA T€J BpaLICHU;

- moHsTHE Oo0BeMa W IUIOLIAAH
MMOBEPXHOCTH I'€OMETPHUYECKOTO TEJIa;

- (GopMyJBl IS BBIUYUCICHUS OOBEMOB H
IIomaaen MOBEPXHOCTEH
TCOMETPUUECKUX TEJ. TEPEUMCICHHBIX B
CoJIep’KaHuU y4eOHOTo MaTepuana;

- IIOHATHE MHOTOTpaHHUKa, ero
MOBEPXHOCTH, TMOHSATHE  MPABUIBHOTO
MHOTOTPaHHUKA;

- OIlpejdelieHue MIPU3MBI,
napaJiyieNIeuIe N1a, BUAbI TPU3M;

- CBOMCTBa pu3M u
napajuieNeNnuIe/10B.

32. 3HaueHue NPaKkTUKU U
BOIPOCOB, BOZHUKAIOILINX B CAMOM
MaTeMaTHKe Uit GopMUpOBaHUS U
Pa3BUTHS MaTEMAaTHYECKOM HayKH.
OK 01 - OK 07

JIP 2,4,23,30

- aKCHOMBI CTEPEOMETPUH;
- CJIEACTBUS U3 aKCUOM CTEPEOMETPHH;

- aKCHOMBI IUIAaHUMETPHH;

- B3aMMHOE€ pAaclOJIOKEHUE TPSMBIX,
IPSIMON U IJIOCKOCTH, JBYX IUIOCKOCTEHN B
IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O NaPAJUIETBHOCTH
OpsIMOM M IUIOCKOCTH, MNapaljieIbHOCTH
JIBYX IJIOCKOCTEN;

- CBOMCTBA MapajuIeIbHOTO
IIPOEKTUPOBAHUS W MX NPUMEHEHHE s
n300paxeHust Uryp B CTEPEOMETPUH;
OCHOBHBIE HOHSITHS CTEPEOMETPHUH;
AKCHOMBI CTEPEOMETPUU U CIEACTBUS M3
HUX;

- B3alMHOE€ pAacMoJOKEHUE TMPSMBIX,
IPSIMON U IJIOCKOCTH, JIBYX IUIOCKOCTEHN B

MPOCTPAHCTBE;
- OCHOBHBIE TEOPEMBI 0
MEPIEeHIUKYISIPHOCTH MpsIMOiA U

IJIOCKOCTH, NEPHEHIUKYIAPHOCTH ABYX

TectupoBanue,
YCTHBIH OIpoC,
pe3ynbTar
pe3ysbTar
BBITIOJTHEHMS
BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX
paboT,BBITTOTHEHUS
MIPAKTUYECKHUX
pabor.
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IUIOCKOCTEH;
- IOHATUC yIJla MCXKAY IMPSAMBIMH, YTJIa

MEXIY psAMOi u IIJIOCKOCTBIO,
JIBYTPaHHOTO yria, yria MEXKIY
IJIOCKOCTSIMH,

- OCHOBHBIC TEOPEMBI 0
MePIEHIUKYIIPHOCTH psSMOK u
TJIOCKOCTH, MEePIECHIUKYIIPHOCTH
IUIOCKOCTEHN;

- TIOHATHE BEKTOpA, MPaBUIIO
napajuieseIuIe 1a;

- CBOMCTBa KOMILUTAaHAPHBIX 51

KOJUTMHEAPHBIX BEKTOPOB;

- TIpSIMOYTOJIbHAsl CUCTEMa KOOPANHAT;

- KOOpJWHATHI BEKTOPA;

- CKaJsIpHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIllCHHUSI;

- CBOMCTBA T€J BpaLICHU;

- moHsTHE Oo0BeMa W IUIOLIAAH
MMOBEPXHOCTH I'€OMETPHUYECKOTO TEJIa;

- (GopMyJBl IS BBIUYUCICHUS OOBEMOB H
Iomaaeu MOBEPXHOCTEH
TCOMETPUUECKUX TEJ. TEPEUMCICHHBIX B
CoJIep’KaHuU y4eOHOTo MaTepuana;

- TIOHATHE MHOT'OT'paHHUKA, ero
MOBEPXHOCTH, TIOHATHE  TPaBUIBHOTO
MHOTOTPaHHUKA;

- olpeJeNieHHe IPU3MBI,
napaieNeTuIe/1a, BUIbI TIPU3M;

- CBoOIlicTBa pU3M U
napajuIeNIeune/I0B.

33. nen pacmmipeHust YUCIOBBIX | - TeOMeTpUYecKast uHTEepnpeTanus | TectupoBaHue,

MHOECTB KaK criocoba KOMIUIEKCHBIX YHUCEI; YCTHBIH o1poc,

MIOCTPOEHHSI HOBOTO - JeWicTBUTENbHAs W MHHUMas 4acTh, | pe3yabTar

MaTeMaTHYeCKOro armnapara Jis MOJyJIb U @pTyMEHT KOMIUIEKCHOTO YHMCIIa; | BBHIIOJIHEHUS

peleHusl MPaKTUYECKUX 3a1a4 U | -  ajredpanyeckas U | BHEAYIUTOPHBIX

BHYTPEHHHUX 3a/1a4 MAaTEeMAaTHKH. TPUTOHOMETpHYECKast  (QOpPMBI  3aIHCH | CAMOCTOATEIBHBIX

OK 01 - OK 07 KOMIUIEKCHBIX YHCET, paoor,

JIP 2,4,23,30 - apudMeTHyeckue  JNEWCTBUA  HAJ | pe3yJbTaT
KOMIUIEKCHBIMH ~ YMCJIaMU B Pa3HbBIX | BBIOJIHEHUS
dhopmax 3amnucu; MPaKTUYECKHUX
- KOMIUIEKCHO COTIPsDKEHHBIE YUCIIa. pa0or.

35. BO3MOXXHOCTH T€OMETPHHU ISl | - aKCHOMBI CTEPEOMETPUH; TectupoBanue,

OITMCaHMsI CBOMCTB pPeabHBIX - CII/ICTBUS M3 aKCHOM CTEPEOMETPHH; YCTHBII OTIpOC,

MIPEIMETOB U UX B3aUMHOTO - aKCHOMBI TUIaHUMETPHH; pe3yibTar

pacIioIOKEHUsI. - B3aUMHO€ pACIOJIOKEHHE TMPSIMBIX, | BBHITIOJTHEHUS

OK 01 - OK 07 IPSIMON U IJIOCKOCTH, IBYX IUIOCKOCTEHN B | BHEAYAUTOPHBIX

JIP 2,4,23,30 MPOCTPAHCTBE; CaMOCTOSITEILHBIX
- OCHOBHBIE TEOPEMBI O MapaJIeIIbHOCTU | padoT,

OpsAMOMl M IUIOCKOCTH, NapajIeIbHOCTH | pe3yJbTar
JIBYX TJIOCKOCTEH; BBITTOJIHEHUS
- CBOMCTBaA NapajyIeJIbHOrO | MPaKTHYECKUX
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NPOCKTUPOBAHUS W WX NPUMEHEHHE IS
n300pakeHust puUryp B CTepeOMETpUH;
OCHOBHBIE  TIOHSTHUS  CTEPEOMETpPUH;
AKCUOMBI CTCPCOMCTPHUU U CICIACTBUA U3
HUX;

- B3aUMHO€ pACIOJIOKEHUE MPSIMBIX,
OpsSMON ¥ TUIOCKOCTH, ABYX IUIOCKOCTEH B

IIPOCTPAHCTBE;
- OCHOBHBIE TEOPEMBI 0
NEPIEHIUKYIAPHOCTH psAIMOM 51

IUIOCKOCTH, TEPIEHIUKYISIPHOCTH JABYX
IIOCKOCTEH;

- IOHATHE yIJIa MEXIy IpPSIMBIMHU, yria
MEXIY IpsAMON u IIJIOCKOCTBIO,

JBYIPaHHOIO  YIJIa, yrna — Mexay
IJIOCKOCTSIMU;

- OCHOBHEIC TEOPEMBI o
MePIEHIUKYIIPHOCTH psIMOM u
TJIOCKOCTH, MEePIEeHIUKYISIPHOCTH
IIOCKOCTEN;

- TIOHATHE BEKTODA, MIPaBUIIO
napajuiesIeIuIe 1a;

- CBOMCTBa KOMILUTAaHAPHBIX 51

KOJUTMHEAPHBIX BEKTOPOB;
- TIpSIMOYTOJIbHAsl CUCTEMa KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJsipHOE MPOU3BEICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOWCTBA T€J BpalICHUS;

- TmoHsATHE o0beMa W IUIOIIAJH
MMOBEPXHOCTH T€OMETPUUYECKOTO TENa;

- Gopmynbl ans BHIYHMCIEHUS 00BEMOB U
mIomaneu MMOBEPXHOCTEN
T€OMETPUUECKUX TEJl. TEPEUMCICHHBIX B
COJIEpKaHUU yueOHOTO MaTepHaa;

pabor.

- TIOHATHE MHOT'OI'PaHHUKaA, ero
MOBEPXHOCTH, IOHATHE  MPaBUIBHOIO
MHOT'OT'PaHHUKA;
- ompeneneHue MIPU3MBI,
napasienenumesa, BUIbl Ipu3M;
- CBOMCTBa IPU3M 51
napajuieNIenune10B.
36. YHUBepcanbHBIN XapakTep - aKCHOMBI CTEPEOMETPUH; TectupoBanue,
3aKOHOB JIOTMKM MaTeéMaTUYECKUX | - CIEJCTBHUS U3 aKCUOM CTEPEOMETPUH; YCTHBIH OIIpOC,
paccyXIeHU, UX IPUMEHUMOCTh | - aKCHOMBI IUTAaHUMETPUH; pe3ynbTaT
B PA3IUYHBIX 00JIACTSIX - B3aUMHO€ DACIIOJIO)KEHUE MPSIMBIX, | BHIIOJIHEHUS
YeJI0BEYECKON JAeSITENIbHOCTH. NpsIMON U TJIOCKOCTH, IBYX IUIOCKOCTEH B | BHEAYAUTOPHBIX
OK 01 - OK 07 MPOCTPAHCTBE; CaMOCTOSATENbHBIX
JIP 2,4,23,30 - OCHOBHBIC TEOPEMBI O MapauIeIbHOCTH | PaboT,
OpsAMOMl M IUIOCKOCTH, NapajIeIbHOCTH | pe3yabTar
JBYX TJIOCKOCTEH; BBITIOJTHEHUSI
- CBOICTBa HapajyIeIbHOTO | MPAKTHYECKUX
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IPOEKTHUPOBAHUSA M UX MPUMEHEHHUE JUIs
n300pakeHust puUryp B CTepeOMETpUH;
OCHOBHBIE HOHATUSA CTEpEOMETPHUH;
AKCUOMBI CTCPCOMCTPHUU U CICIACTBUA U3
HUX;

- B3aUMHO€ pACIOJIOKEHUE MPSIMBIX,
OpSMOI U IUIOCKOCTH, ABYX IIOCKOCTEH B
IPOCTPAHCTBE;

- OCHOBHBIE TEOpEeMBbI 0
HMEPHEHIUKYIAPHOCTH psAIMOM 51
IUIOCKOCTH, TEPHEHIUKYJIAPHOCTH JIBYX
IIOCKOCTEH;

- TIOHATHE yIja MEXAY IpPSIMbIMH, yIia

MEXIY IpsAMON u IIJIOCKOCTBIO,
JIByTPaHHOTO yria, yrna — Mexay
IJIOCKOCTSIMU;

- OCHOBHbIE TEOpEMBbI 0
HEePIEeHIUKYISIPHOCTH psiMOi u
IJIOCKOCTH, MEePHEHIUKYISIPHOCTU
IIOCKOCTEN;

- TIOHATHE BEKTODa, MIpaBUIIO
napajieNenunena;

- CBOMCTBa KOMILUTAaHAPHBIX 51

KOJUTMHEAPHBIX BEKTOPOB;

- TIpSIMOYTOJIbHAsl CUCTEMa KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJsipHOE MPOU3BEICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOWCTBA T€J BpalICHUS;

- TmoHsATHE o0beMa W IUIOIIAJH
MMOBEPXHOCTH T€OMETPUUYECKOTO TENa;

- Gopmynbl ans BHIYHMCIEHUS 00BEMOB U
Iomaneu MMOBEPXHOCTEN
T€OMETPUUECKUX TEJl. TEPEUMCICHHBIX B
COJIEpKaHUU yueOHOTO MaTepHaa;

- TOHATHE MHOTOIpaHHUKa, ero
MOBEPXHOCTH, TIOHSATHE  TMPABUIHHOTO
MHOT'OTpaHHUKA;

- oIpeJeNeHue MIPU3MBI,
napajulesenuIea, BUsl IpU3M;

- CBOMCTBa IPU3M 51
napassiesIenuIe0B.

pabor.
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3 OHEHKA OCBOEHUS YYEBHOI'O ITPEIMETA

3.1. ®opmMbl M MeTOAbI OLIEHUBAHMSI
[IpenMeToM OIICHKHU CIy>KaT yMeHUs W 3HaHus, npeaycMoTpernbie @PI'OC mo yueOHOMY TpeaMery
OVII.07 MaremaTuka, HarpaBJieHHbIE Ha (popMUpOBaHUE OOIUX U TMPO(HECCHOHATBHBIX KOMIIETEHIUH, a
TaKKe JINYHOCTHBIX PE3yJbTaTOB B paMKax MPOrpaMMbl BOCTIUTAHHUS.
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KOHTPOJII) H OIICHKAa 0CBOCHUSA yqeﬁnoro nmpeamMera nmo TeMamM (pa311eJ1aM)

JJieMeHT Y4eOHOro
npeaMera

DopMbI M MeTOAbI KOHTPOJIS

Texkyuuii KOHTPOJIb

PyGe:xHblii KOHTPOJIb

IIpome:kyTOoUHAsI aTTecTANMS

®opMa KOHTPOJISI

IIpoBepsiemble
OK,V,3

®opma
KOHTPOJISA

IIpoBepsiembie
OK,V,3

dopma
KOHTPOJIA

IIposepsiembie OK,
Y,3

Paszngea 1.
[ToBTOpEHME Kypca
MaTeMaTUKU OCHOBHOM
LIKOJIBI.

3auem ¢
OYeHKOU

V2
JIP 2,4,23,30

Tema 1.1.-1.3.

Llenp u 3amaun
MaTeMaTUKH TIpH
OCBOCHHU
creranbHOCTH. Yncaa
1 apupMeTHUISCKHIE
ornepanyy HaJl HUMU.
IIponicHTHBIE
BBIYMCIICHHS.
I'eomerpus Ha
IUIOCKOCTH.

Yemmuwiii onpoc
Camocmosmenvuas paboma

Nel

V2
JIP 2,4,23,30

Tema 1.4.
[IpakTHueckoe 3aHsTHE
Nel «Ywucna u
BBIYHCIICHUSI.

Yemmuwiii onpoc
Ilpakmuueckoe 3anamue Nel
Camocmosmenvras paboma
Nel

JIP 2,4,23,30

Tema 1.5.-1.7.
YpaBHeHuUA U
HepaBeHcTBa. CHCTEMBI
YpaBHEHUH U
HEPABEHCTB.
IIpakTnueckoe 3aHATHE

Yemmuwiit onpoc
Camocmosmenvuas paboma
Nel

IIpakxmuueckoe 3anamue
No2

V2
JIP 2,4,23,30
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No2 «JIuHelHbIE
ypaBHEHUS U

HEPABEHCTBA»

Paznean 2. 3auem c V25, V26, V27,

[IpsiMbie ¥ TJIOCKOCTH B OUEeHKOU V28,31, 32, 35, 36

IIPOCTPAHCTBE. JIP 2,4,23,30
OK 04

Tema 2.1. -2.2. Yemmuwui onpoc OK 04

OcCHOBHBIE TIOHATHS Camocmosmenvnas paboma | JIP 2,4,23,30

CTEPEOMETPUU. No2

[Ipaktuueckoe 3ansitue | [Ipakmuyeckoe 3anamue

Ne3 «IIpumenenue Ne3

aKCHOM

CTEPEOMETPHUIY.

Tema 2.3.-2.7. Yemmuwiii onpoc Y25, V26, V27,

[TapanneasHOCTD Camocmosmenvhas paboma | V28,31, 32, 35,

HPSIMBIX, IPSMON U No2 36

IJIOCKOCTH, lIpakmuueckoe 3anamue Ned | JIP 2,4,23,30

IJTOCKOCTEM. Ilpaxmuueckoe 3ansimue Ned

IIpakTnueckoe 3anaTne
Ne4 «[TapamienbHOCTh
MPSIMBIX U
IIJIOCKOCTEN».

[lepnieH IUKYISIPHOCTD
MPSIMBIX, IPSIMOA U
IJIOCKOCTH,
IIJIOCKOCTEM.
[TapamiensHsle,
MepIEeHIUKYIISIPHBIE,
CKPEIMBAIOIINECS
MpsIMBbIE.
[IpakTnueckoe 3anaTne
Ne5 «Yrom mexny
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IIPAMBIMHID).

Pazgen 3.
Koopaunatse! u
BEKTOPBHI.

3auem c
OUEeHKOU

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

JIP 2,4,23,30

Tema 3.1.-3.6.
JlekapTOBBI
KOOpJUHATHI B
IIPOCTPAHCTBE.
Bekrops! B
IIPOCTPAHCTBE. YTOI
MEXy BEKTOpaMH.
[IpakTrueckoe 3aHsATHE
Ne6 «KoopauHaTel 1
BEKTOPBI».

[Ipaktuko-
OpUEHTUPOBAHHbBIE
3aJ1a4M Ha
KOOPJAMHATHOU
IJIOCKOCTH. Pemenne
3amad. KoopanHate! u
BEKTODBI.
[IpakTrueckoe 3aHsATHE
Ne7 «IIponsBenenune
BEKTOPOB.

Yemmuwiit onpoc

Camocmosmenvuasn paboma

No3

Ilpakmuueckoe 3auamue Neb
Ilpakxmuueckoe 3auamue Ne7

V25, V26, V27,
V28, V29, V30,
V31, 31, 32, 35,
36

JIP 2,4,23,30

Paznen 4.

OCHOBBI
TPUTOHOMETPHUH.
Tpuronomerpudeckue

GyHKIUH.

3auem ¢
OYeHKOU

Vi1,V5, V6, V7, V8,
Y9, V17, VI8, V22
JIP 2,4,23,30

OK 01

Tema 4.1.-4.8.
Tpuronomerpudeckue

Yemmuwiit onpoc

Camocmosmenvhas pa6oma

VI1,V5 Y6, V7,
V8, V9, V17,
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byHKIHHA
IIPOM3BOJIBHOIO YTJIa,
yucia. OCHOBHBIE
TPUTOHOMETPUUECKHE
TOKJIECTBA.
[IpakTuueckoe 3anarue
Neg
«Tpuronomerpuyeckue
byHKIHHA
IIPOU3BOJILHOIO YTJIa,
qHUCIIa» .

Cunyc, KOCUHYC,
TaHI'€HC CYMMBI U
Pa3HOCTH JIBYX YTJIOB.
[IpakTnueckoe 3anATne
No 9 «IIpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIPOKCHUIN».
DyHKIUHU, UX
CBOMCTBA.
Tpuronomerpuueckue
¢byHKINH, UX CBOICTBA
U TpaduKH.
ITpeoOpa3oBanue
rpadukoB
TPUTOHOMETPUYECKHUX
GyHKIHI.

No4
lIpaxmuueckoe 3anamue
No§
lIpaxmuueckoe 3anamue
No9

Vis, V22
JIP 2,4,23,30

Tema 4.9.006patHbie
TPUTOHOMETPUIECKHE

GyHKIIH.

Yemmuwiit onpoc
Camocmosmenvuas paboma
No4

OK 01
JIP 2,4,23,30

Tema 4.10.-4.13.
[IpakTHueckoe 3aHsATHE
Nel0 «I'pacpukn
OCHOBHBIX

Yemmuwiii onpoc
Camocmosmenvhas paboma
Ned

Ilpakxmuueckoe 3ansimue

V1, V5, V6, V7,
V8,V9, V17,
Vi§, y22

JIP 2,4,23,30
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TPUTOHOMETPUYECKUX
GbyHKIHR.
Tpuronomerpuueckue
YPaBHEHUS U
HepaBeHCTBa. CUCTEMBI
TPUTOHOMETPUUYECKUX
YpaBHEHUH.
[IpakTrueckoe 3aHsTHE
Ne 11
«Tpuronomerpudeckue
ypaBHEHUS U
HEPABEHCTBA.
Pemenue 3agay.
OcHOBBI
TPUTOHOMETPHHU.

Nel0
IIpaxmuueckoe 3ansamue Ne
11

Pazpea 5.
KomiuiekcHbie yucna.

3auem c
OYeHKoU

V4
JIP 2,4,23,30

Tema 5.1.- 5.3.
KommnekcHble uncia.
IIpumeHeHne
KOMILIEKCHBIX YHCEI.
[IpakTuueckoe 3ansTue

Ne 12 «KoMmrrekcHblie
YHUCTIAY.

Yemmuwiii onpoc
Camocmosmenvhas paboma
Ne5

IIpaxmuueckoe 3anamue
Nel2

V4
JIP 2,4,23,30

Pa3nen 6.
[IpousBognas
byHKIMY, ee
MIPUMEHEHUE.

3auem c
OYeHKoU

V1, V3, V6, V7, V8,
Vii, Vi2, V13, V14
JIP 2,4,23,30

OK 01

Tema 6.1.- 6.5.
ITonsTie
IIPOU3BOJHOM.

Yemmuwiii onpoc
Camocmosmenvhas paboma
6

Vi, V3, V6, V7,
V8§, Vi, Vi2,
Vi3, Vi4
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dopMyIibl 1 IpaBUIIA
Qg QepeHIpoBaHusI.
[Ipou3BoHBIE CYMMBHI,
pa3HOCTH,
MIPOU3BEICHHUSI,
YacTHOTO.
[IpousBoaHbIe
TPUTOHOMETPUUYECKUX
GyHKIHHA.
[IpakTrueckoe 3aHsATHE
Ne 13 «IIpousBosHas
dbysakuny. [lorstue

IIpaxmuueckoe 3anamue
Nel3

JIP 2,4,23,30

HETPEePbIBHOM

¢bynkun. Meron

WHTEPBAJIOB.

Tema 6.6. Yemmuwiit onpoc JIP 2,4,23,30
I'eomerpuueckuii u Camocmosmenvras paboma | OK 01
(bu3nYecKuii CMBICI No6

IIPOU3BOTHOM.

Tema 6.7.-6.13 Yemmuoui onpoc Vi, V3, V6, V7,
[Ipaktuueckoe 3anatue | Camocmosmenvnas paboma | V8, Vi1, V12,
No 14 No6 Vi3, Vi4
«I"'eomerpuuecKkuii 1 Ilpaxmuueckoe 3ansmue JIP 2,4,23,30

(bU3UYECKUN CMBICI
MIPOU3BOJHON.
MOHOTOHHOCTH
¢dbyskun. Toukn
KCTpEeMyMa.
Haubonpmiee u
HaWMEHBIIIEE 3HAYCHHS

byHKIMH.
[IpakTHueckoe 3aHsTHE

Nel4
IIpaxmuueckoe 3anamue
Nel5
lIpakxmuueckoe 3anamue
Nel6
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Ne 15 «MccnenoBanue
(GYHKIUH C TOMOIIBIO
MPOU3BOTHOIN».
Haxoxnaenne
OIITUMAaJIBHOIO
pe3yJibTaTa ¢
IIOMOIIBIO
MIPOU3BOAHON B
MPAKTUYECKUX 3a]a4yax.
Pemenne 3amad.
[IponzBognas
byHkuuu, ee
MPUMEHEHHUE.
[IpakTrueckoe 3aHsATHE
Ne 16 «IIpumenenue
MIPOU3BOAHOMN

byHKIIINY.

Pa3zpen 7.
MHoOrorpaHHuKu u
TeJa BpalleHHUs.

Dxzamen

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

JIP 2,4,23,30

OK 02, OK 06

Tema 7.1.-7.5.
Bepuunsl, pedpa,
IpaHu MHOTOTPAaHHHUKA.
IIpusma, ee
COCTaBJISIOLINE,
CEUCHHE.
[IpakTHueckoe 3aHsATHE
Nel7 «IIpuzmanr.
[Tapannenenunen, Kyo0.
IIupamupa, ee
COCTaBJISIIOLINE,

Yemmuwiut onpoc

HpakmuquKoe 3aHAaAmue

Nel7
Ilpakmuueckoe 3anamue
Nel8

V25, V26, V27,
V28, V29, V31,
31, 32, 35, 36
JIP 2,4,23,30
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CEUeHHE.
[IpakTuueckoe 3aHsiTUE
Nol18 «IIupamunar.

Tema 7.6. IIpumepsi Yemmuwiit onpoc JIP 2,4,23,30
CUMMETpUH B

npodeccumn.

Tema 7.7.-7.9. Yemmuwiii onpoc Y25, V26, V27,
[IpaBuibHbIE Ilpakxmuueckoe 3ansmue V28 V29 V31,
MHOTOTPaHHUKH, UX Nel9 31, 32, 35, 36
CBOIICTBA. Ilpakxmuueckoe 3ansmue JIP 2,4,23,30
[IpakTnueckoe 3ausitue | Ne20

Ne 19

«MHOrorpaHHUKMN.

[TpakTHueckoe 3aHsATHE

Ne 20 «IIpaBunbHble

MHOTOTPaHHUKH.

Tema 7.10. Yemuwiii onpoc JIP 2,4,23,30
O06o0mmenue u OK 06
CHCTEMAaTHU3aIHs

3HAHUH.

Tema 7.11.-7.16. Yemmuwiut onpoc Y25, V26, V27,
Humaap, ero Ilpaxmuueckoe 3ansmue V28, V29, V31,
COCTABJISAIOIIHE. Ne2l 31, 32, 35, 36
CeueHne UUIUHAPA. Ilpaxmuueckoe 3ansmue JIP 2,4,23,30

[IpakTrueckoe 3aHsATHE
No21 «unusap».
Konyc, ero
COCTaBJISIOLIHE.
[IpakTHueckoe 3aHsTHE
Ne22 «Konycy». lap n
cdepa, ux ceyeHus.
[IpakTnueckoe 3anaTue
No23 «Cdepa, mapy.

No22
Ilpakmuueckoe 3anamue

No23
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Tema 7.17.
[Tonsarue 00 oOBeme
Tena.

Yemmuwiii onpoc

JIP 2,4,23,30
OK 02

Tema 7.18.-7.20.
[IpakTueckoe 3aHsiTUE
Ne24 «O0BbeMBI TEI.
KoMOunamuu
MHOTOTPaHHUKOB U TEJ
BpaieHus. Pemenne
3aa4.
MHoOrorpaHHuKy u
TeJla BpaIICHMS.

Yemmuwiit onpoc
IIpaxmuueckoe 3anamue
No24

V25, V26, V27,
V28, V29, V31,
31, 32, 35, 36
JIP 2,4,23,30

Paznea 8.
ITepBooOpaznas
¢byHkuum, ee
MIPUMEHEHHUE.

Dxzamen

Vil, V15
JIP 2,4,23,30

Tema 8.1.-8.9.
ITepBooOpazHas
GyHKIUH.
[IpakTnueckoe 3anaTne
Ne25
«ITepBooOpa3zHas».
[Inomane
KPUBOJIMHEHHON
Tpamneuuu.
Heonpenenennsiii
MHTETpabl.
[IpakTnueckoe 3anaTue
Ne26
«Heomnpenenenusii
unterpanm».llonarue 00
OIIpEAEIEHHOM
MHTErpaie KaKk

Yemmuwiii onpoc
Camocmosmenvras paboma
Ne7

IIpaxmuueckoe 3anamue
No25
IIpaxmuueckoe 3anamue
No26
IIpaxmuueckoe 3anamue
No27
IIpaxmuueckoe 3anamue
No28

Vil, V15
JIP 2,4,23,30
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IJI0ILAU
KPHUBOJIMHEHHON
Tpareuuu.
[IpakTuueckoe 3aHsiTUE
No27 «OnpeneneHHbIi
uHTerpam».Onpenenex
HbI{ UHTETpal B
*u3HU. [IpakTueckoe
3aHsTHe Ne28
«MHTerpan u ero
MIPUMEHEHUE.

Paznea 9.
CreneHu 1 KOpHU.
CrenenHast QyHKIMSL.

Dxzamen

V1, V5, V6, V7, V8,
Y9
JIP 2,4,23,30

Tema 9.1.-9.7.
Crenennas pyHKIUS,
€€ CBOMCTRA.
[Ipeobpa3zoBanue
BBIPAXKEHUI C KOPHIMH
Nn-OM CTEIICHU.
[IpakTHueckoe 3aHsTHE
Ne29 «Pagukanby.
CBOICTBa CTEIICHU C
palMoHaIBHBIM H
JIEMCTBUTEIILHBIM
IMOKAa3aTEeJISIMH.
Pemenue
HPpAIMOHATIEHBIX
YpaBHEHUH U
HepaBeHCTB. CTeneHun
u KopHU. CTeneHHas

GyHKIMS.

Yemmuwiit onpoc

Camocmosmenvhas paboma

No§

IIpakmuueckoe 3ansamue
No29

IIpakmuueckoe 3ansamue
N30

VI1,V5 V6, V7,
Vs, V9
JIP 2,4,23,30
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[IpakTHyeckoe 3aHsATHE
Ne30«Crenenu u
KOPHHY.

Pasznea 10.
IToka3zarennHas

byHKIUSA.

Dxzamen

V1, V5, V6, V7, V8,
Y9
JIP 2,4,23,30

Tema 10.1.-10.6.
Iloka3arenpHas
¢byHKIMS, ee CBOICTBA.
[IpakTrueckoe 3aHsATHE
Ne31 «Iloka3arenpHas
¢bynkuus». Pemenue
IoKa3aTeJIbHBIX
YpPaBHEHUU U
HepaBeHCTB. Pemenue
3amad. IlokazareapHas
GbyHKIHS.
[IpakTrueckoe 3aHsATHE
Ne32«IToka3aTebHbBIE
YpaBHEHUS..
[IpakTHueckoe 3aHsTHE
Ne33 «lloka3arenbHbIE
HEPaBEHCTBAY.

Yemmuwiit onpoc
Camocmosmenvhas paboma
Ne9

IIpaxmuueckoe 3anamue
Ne3l

IIpakxmuueckoe 3anamue
Ne32

IIpakxmuueckoe 3anamue
N33

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

Paznen 11.
Jlorapugmsl.
Jlorapudmuaeckas

byHKIHS.

Oxzamen

OK01,Y1, V5, V6,
Y7,V8 V9

JIP 2,4,23,30

OK 01

Tema 11.1.-11.9.
Jlorapudm uuncna.
CgoiicTBa orapugmos.
Omneparust

Yemmuwiii onpoc
Camocmosmenvhas paboma
Nel0

Ilpakxmuueckoe 3ansimue

V1, V5, V6, V7,
V8, V9
JIP 2,4,23,30
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sorapuMUpoOBaHUSL.
[IpakTuueckoe 3anarue
No34«Jlorapudmany.
Jlorapudmmueckas
(dhyHKIIHS, €€ CBOWCTBA.
[IpakTueckoe 3anarue
Ne35 «I'paduku
JorapuMUIECKHX
byHkumiiy. Pemenune
JorapuGpMUISCKIX
ypaBHEHUH U
HepaBeHCTB. CUCTEMBI
Jorapu(pMUIEeCKUX
YpPaBHEHUU.
[IpakTudeckoe 3aHaTue
Ne36
«Jlorapudmuueckue
YpaBHEHUS.
[IpakTrueckoe 3aHsATHE
Ne37«Jlorapudmuyeck
1€ HEPABEHCTBAY.

No34
lIpaxmuueckoe 3anamue
No35
lIpaxmuueckoe 3anamue
N3l

Tema 11.10
. Jlorapudmsl B
PUPOJIC U TEXHHKE.

Yemmuwiut onpoc

Camocmosmenvuas paboma
Nel0)

JIP 2,4,23,30
OK 01

Tema 11.11. Pentenne
3anad. Jlorapugpmsl.
Jlorapudmuueckas

GyHKIHS.

Yemmuwiii onpoc
Camocmosmenvhas paboma
Nel0

Vi1,V5, V6, V7,
Vs, V9
JIP 2,4,23,30

Pa3zpen 12.
MHoxkecTBa.
DJeMeHTHI TEOpUH

rpagos.

Oxzamen

Vi1,V5, V6, V7, V8,
Y9,

JIP 2,4,23,30

IIK 5.4

Tema 12.1.-12.3.

Yemmuwiit onpoc

YI1,V5 Y6, V7,
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MHoxecTBa. Camocmosmenvnas paboma | V8, V9
Onepanuu ¢ Nell JIP 2,4,23,30
MHO>KECTBaMHU. IIpaxmuueckoe 3anamue
[IpakTuueckoe 3ansitue | Ne33
Ne38 «MHoxecTBay.
I'padsl.
Tema 12.4. Yemmuwiit onpoc IIK 5.4,
Pemenue 3anau. Camocmosmenvrasn paboma | JIP 2,4,23,30
MmuoxecTBa, rpadpr u | Nel ]
WX IPUMEHEHHE.
Tema 12.5. Yemmuwiit onpoc JIP 2,4,23,30
[IpakTuueckoe 3ausarue | Camocmosmenvras paboma
Ne39 «'padbr». Nell
IIpaxmuueckoe 3anamue
No34
Pazpen 13. Dxzamen OKO01, OK03,0K05,
DNeMEeHThI OKO07,1IK 5.4,
KOMOWHATOPUKH, Y22,¥23
CTaTUCTUKU U TEOPUU JIP 2,4,23,30
BEPOSITHOCTEM.
Tema 13.1. Yemmuoui onpoc OKO05,
OCHOBHBIE TTIOHITHA Camocmosmenvras paboma | JIP 2,4,23,30
KOMOWHATOPHKH. Nel2
Tema 13.2 Yemmuwuii onpoc IIK 5.4,
[IpakTuueckoe 3ausatue | Camocmosmenvras paboma | JIP 2,4,23,30
Ned4(O «IlepecranoBku, | Nel2
pa3MeIeHus, Ilpakxmuueckoe 3anamue
COYETaHUSY. No35
Tema 13.3. CobbiTHE, Yemuwiii onpoc OKO07,
BEPOATHOCTb cOObITUS. | Camocmosmenvras paboma | JIP 2,4,23,30)
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Cnoxxenue u

Nel?2

YMHOKEHUE

BEPOATHOCTEH.

Tema 13.4. Yemmuwiii onpoc OKO01,
BepositHOCTh B Camocmosmenvnas paboma | JIP 2,4,23,30
npodecCHoHATBHBIX Nel?2

3a/1ayax.

Tema 13.5.- 13.6. Yemuwiii onpoc Y22,V23
[Ipaktrueckoe 3anstue | Camocmosmenvras paboma | JIP 2,4,23,30
Ned1 «Teopus Nel2

BEPOATHOCTE». IIpaxmuueckoe 3anamue

Huckpernas cinyuaiinas | Ne36

BEJIMYMHA, 3aKOH €¢

pacrpeiesieHus.

Tema 13.7. Yemmuwiit onpoc JIP 2,4,23,30
3amgaun Camocmosmenvhas paboma
MaTeMaTUYeCKOU Nel2

CTAaTHCTHUKH.

Tema 13.8. Yemmuwiii onpoc OKO03
[IpakTnueckoe 3ausatue | Camocmosmenvras paboma | JIP 2,4,23,30
Ne42 Nel2

«MatemaTraeckas Ilpakmuueckoe 3anamue

CTaTUCTUKA. No37

Tema 13.9.-13.10. Yemmuwiii onpoc Y2,¥23
Pemenue 3anay. Camocmosmenvnas paboma | JIP 2,4,23,30

OneMeHThI
KOMOMHATOPHKH,
CTaTUCTUKH U TEOPUU
BEpPOSITHOCTEM.
[IpakTnueckoe 3anaTue
Ne43 «KombuHaTopuka
U TEOpHS
BEPOSITHOCTEM.

Nel?2
IIpakmuueckoe 3ansamue
Ne38
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Paznea 14. Oxzamen V3
VYpaBHeHus u JIP 2,4,23,30
HEPaBEHCTBA.

Tema 14.1.-14.9. Yemuwiii onpoc V3

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

YpaBHEHUH U Nel3

HEPaBEHCTB. Ilpakmuueckoe 3anamue

I'paduueckuit meToq
pELlIeHNs] ypaBHEHUN,
HEPABEHCTB.
[IpakTnueckoe 3anaTne
Ned4«Pemienne
YpaBHEHUI».
[IpakTrueckoe 3aHsATHE
Ne45 «Pemenue
HEPABEHCTBY.
YpaBHeHus u
HEpaBEHCTBA C
MOJIYJIEM.
[IpakTrueckoe 3aHsATHE
Ne46 «IlapameTprl».
CocraBnenue u
pelieHne
po¢eCCUOHATBHBIX
3aJ1a4 ¢ IOMOIIbIO
ypaBHeHuH. Pemenne
3a1a4d. YpaBHEHUs U
HEpaBEHCTBA.
O06o6enue u
CUCTEMaTU3alIUs
3HaHUL.

Nedd
Hpakmuqecme 3aHAmMue
Neds

HpakmuquKoe 3dAHAmMue

Ned6
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3.2 Kogu¢ukaTop OueHOYHBIX CPEACTB

(DyHKHHOHaHLHBIﬁ NMPU3HAK OLE€HOYHOI'0O CpeacCTBa (TI/Il'l

Koxa ounenounoro

KOHTPOJIbHOI'0 33/1aHNS) cpeacTBa
YcTHBIN onpoc YO
ITpakTuueckas padorta No n IIP Ne n
TectupoBanue T
KontponbHast pabora Ne n KP Nen
3amaHus A1 CaMOCTOSITENIbHOM paboThI
- pedepar;
- JIOKJIaI; CcP
- cooO11eHue;
- OCCE
PasHoypoBHEBBIE 3a1aun 1 3aaHus (pacu€THBIE, rpaduIecKue) P33
Pabouyas TeTpanp PT
[Ipoexr 17
JlenoBas urpa pI
Keiic-3amaua K3
3auér 3
HuddepennmpoBaHHbIii 3a4ET J[3
DK3aMeH C)
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4 3AJAHUA JJI1 OEHKH OCBOEHUSA ITIPEJIMETA

4.1 Temnbl 3cce (pedpepaToB, 10KIA10B, COOOIEHNI)
HcTopuueckue CBEACHUS O Pa3BUTHU aJIreOpBbI.

[MpuoskeHus TPOU3BOIHON K PEIICHUIO (PU3MUYCCKUX 337124,
[TpuknanHoe 3HaUYeHUE MPOU3BOAHON U nuddepenuana.
[MapasmienbHOCTh MPSIMBIX M TIOCKOCTEH.

B3anMHoe pacmoioxkeHne IpsMbIX U IJIOCKOCTEH B MPOCTPAHCTBE.
[MeprieHAMKYIIAPHOCTD MPSIMBIX M IIOCKOCTEH.

Ucropus nosiBiieHus gorapudma.

Nk v =

4.1.2 lloaroroBKa CIPAaBOYHOI0 MaTepHaJia
MHO0K€ECTBO I€HCTBUTENIbHBIX YHUCET.

Bunbl 1 criocoOb! pelieHus: ypaBHEHUI 1 HEPaBEHCTB.
IIponeHTHI.

DyHKIHH.

Tpuronomerpuyeckue GyHKIIIH.

[TpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
TpuronomeTpuueckue ypaBHEHHUS.

[Tpou3BonHast GyHKIUH.

[IpunoxkeHus akCuOM CTEPEOMETPHUM U UX CIEICTBUM.
10. KopHu, crenenu u norapumsl.

11. TlokazaTtenbHas QyHKIUS.

12. Jlorapudmsr.

13. IlepBooOpasHast 1 HHTETpaI

14. BekTopbl B IPOCTPAHCTBE.

15. Meroa KoopIuHAT B IPOCTPAHCTBE.

16. Ilnomaas MOBEPXHOCTH MHOTOTPAHHHUKOB.

17. Ilnomaas MOBEPXHOCTEN TE BpAILLICHHUS.

18. OOBEMBI Tem.

19. KommuiekcHbie yucna.

20. DneMeHThl MaTeMaTH4YEeCKON CTaTUCTUKH, KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTEH.
21. YpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaBHEHUI U HEPABEHCTB.
22. MHOTOYIEHBI.

WO E WD =

Kpurepun onenkmu:

«5» — OannoB BBICTABISIETCS OOYyYaloOIIEMycCsl, €CM TeéMa PAacKpbITa BCECTOPOHHE; MaTephal
0100paH aKTyaJIbHbIN, U3J10KEH JIOTUYHO U MOCIEI0BATEIbHO; MaTEPHUal JOCTATOYHO MIUIIOCTPUPOBAH
JOCTOBEPHBIMM TIPUMEpaMH; MPE3EHTALMsI BBICTPOEHA B COOTBETCTBUM C TEKCTOM BBICTYIUIEHUS,
apryMeHTalus U CUCTeMa J0Ka3aTelIbCTB KOPPEKTHBI.

«4» — OanoB BBICTABISAETCS OOy4arolleMycs, €CIM TeMa pacKpbiTa BCECTOPOHHE; HMMEIOTCS
HETOYHOCTH B TEPMHUHOJIOTUU U U3JIOKEHUU, HE MCKAXKAIOIIKE COJEep)KaHWEe TEMBbl, MaTepuasl moJo0paH
aKTyaJIbHBIM, HO U3JI0’KEH C HapYILIEHUEM T0CIIEN0BATENBHOCTH; HEAOCTATOYHO JOCTOBEPHBIX TPUMEPOB.

«3» — 0amioB BBICTABISIETCS OOYYAIOIIEMYCsl, €CIM TeMa COOOIIEHUS] COOTBETCTBYET
COJIEP’KAaHUIO, HO pACKpPhITa HE TIOJHOCTBIO; HMEIOTCS CEpPhE3HBIE OIMMOKH B TEPMUHOJOTHH U
W3JI0KEHUH, YaCTHYHO HCKaXKAFIOIIHe CMBICIT COJICpKAHHS y4eOHOTO Marepuana,
MaTepuad  HM3J0XKEH  HEMOCIeNOBaTelbHO W HEJIOTHYHO;  HEJAOCTaTOYHO  JOCTOBEPHBIX
MIPUMEPOB.

«2» — 6aJIOB BBICTABIIAETCS O0YYAIOLIEMYCS, €CITH TEMa HE COOTBETCTBYET COJIEP’KaHHIO, HE
packpbITa; moJo0paH HEJOCTOBEPHBII MaTepHall; rpyOble OIIMOKH B TEPMUHOJIOTUH U U3JI0KEHUH,
MOJTHOCTBIO MCKAXKAIOIINE CMBICIT COIEP)KaHUsl y4eOHOT0 MaTepuaia; MH(GopMaIus n3noxKeHa
HEJIOTUYHO; BBIBOJIbI HEBEPHBIE W OTCYTCTBYIOT
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4.2 Bonpochl 1Sl YCTHOTO OIPoca

Yro Takoe mpocToe uncio?

Kakoe 4ncrno Ha3bIBaeTCst COCTaBHBIM?

Paznoxxure Ha pocTbie MHOKUTEM YKciio 720.

Cdopmynupyiite Teopemy O JIETICHHU C OCTATKOM.

UYro Takoe B3aUMHO IIPOCTbIE Ynciia?

Kaxkue 3HaeTe cBOWCTBA OTHOIICHHS JICTIMMOCTH Ha MHOXKECTBE HATYPATHHBIX YHUCEN?
JlaiiTe onpeneneHne YuciioBOM OKPYKHOCTH.

Uro Takoe sin t, cos t, tg t, ctg t?

[lepeuncnure ocCHOBHbIE CBOMCTBA QYHKIIUU Y=COSX.

[lepeuncnnte OCHOBHBIE CBOICTBA (YHKIIMU y=Sinx.

. Uto Takoe T'OpHU30HTAJIBHBIC U BEPTHUKAJIBHBIC aCHUMIITOTHI?

B uem cocTout reomeTpuuecKuil CMBICT IPOU3BOAHON?

. UTo Ha3BIBAIOT npeaciom YHCI0BOM HOCJ'ICI[OB&TCJ'IBHOCTI/I?

B 4yem cocTouT pU3NIECKUil CMBICI IIPOU3BOTHOM?

Cdhopmynupyiite onpeaesneHue Npou3BOAHOM.

[lepeuncnure ocHOBHBIE MpaBwiia T HepeHITNPOBAHNUS.

Ilepeuncnure OCHOBHBIE aKCHOMBI CTEPEOMETPHUHU U UX CIIEICTBUS.

Kakue npsiMble B IpocTpaHCTBE Ha3bIBAIOTCS MAapaJlIeIbHBIMU?

Jlaiite onpezesieHne napamuieIbHOCTH IPSAMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
Kakue npsiMble B IpocTpaHCTBE HA3bIBAIOTCS CKPEIIUBAIOIIUMHUCA?

. 4o TaKkoe yroy MeXy CKpEeIMBAIOIUMUCS IPAMBIMU?

JlaiiTe onpenenenye NepreHIuKyIIpHOCTH NPSIMOM U INIOCKOCTH B IIPOCTPAHCTBE.
. Yro Takoe nepneHuKysap?

. Yro Takoe mpoekuus npsMol Ha MIOCKOCTh?

Kakue nnockocTu B MMPOCTPAHCTBC HA3BIBAIOTCHA HepHeH)II/IKYJ'IHpHLIMI/I?

. Uto Takoe nByrpaHHbIi yrou?
. Uro Takoe panukan?

[Iepeuncinre cBOKCTBA KOPHS N-0i CTETICHMU.

Kak BbIUMCIINTB 3HAUEHHE CTETIEHH C JTIOOBIM LIEIOYNCIEHHBIM TIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BbIpAKEHUS, COAEpKAIINE PaIUKAIIbI?
[TpuBenuTe mpUMepbl CTENEHHbBIX GYHKINH.

Jaiite onpeneneHne noka3aTebHON (QYHKIIUH.

[lepeuncnure cBoiicTBa MOKa3aTeNbHON PYHKIINU.

[IpuBeauTe npuMepsl MOKa3aTeIbHBIX PYHKIIMHA

Kaxue ypaBHEeHMsI Ha3bIBAIOTCS I0OKA3aTEIbHBIMUA?

Kaxue HepaBeHCTBa Ha3bIBAIOTCS MOKA3aTEIbHBIMU?

Haiite onpenenenue norapudma.

[lepeuncnure cBoiicTBa TorapupmMuueckoi GyHKIUY.

Ilepeuncnure cBoiicTBa Jorapudma.

Kakue cymecTByloT METO/IbI peleHus JJorapupMUIecKux ypaBHEHUN?
Kak nepeliT Kk HOBOMY OCHOBaHHIO Jiorapugpma?

. Uro o3nauaet nocrosaHas C B OIPCACIICHUN HCOIIPCACICHHOTO I/IHTCFpaJ'Ia?

[Touemy uHTErpan Ha3bIBAECTCS HEONpPEACIEHHBIM?
Kakas ¢pyHkuus Ha3piBaeTcs epBooOpazHOM A 3ajaHHON QYHKIUU?

. UTo Ha3bIBaeTCSA HEONPEICTCHHBIM HHTErPATIOM?

B uem cocTonuT reoMeTpUUECKnii CMBICT HEOIIPEIEIEHHOIO HHTETpasia?
Kaxkwne Buzbl 1BMKEHUIN B IPOCTPAHCTBE BhI 3HaeTe?

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

. UeMy paBHO CKaJIIpHOE NIPOU3BEIACHUE BEKTOPOB?

Kakue nBa BeKTOpa B MPOCTPAHCTBE HA3bIBAIOTCA KOMILJIAHAPHBIMH?
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52.
53.
54.
55.
56.

57.
38.
59.

60.

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

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

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

Kak n3menutcst 00bem cepsl, eciiu ee paanyc yBeIuuuTh B 5 paz?

MoryT 11 Bce rpaHy TPEYroabHOW MUPAMUJIBI OBITH MPSIMOYTOJIbHBIMHU TPEYTOJbHUKAMU?

Yo npencTaBIsioT COO0H CEYSHHS MMIMHAPA IIIOCKOCTSIMU?

Moryt 51 aBe cdepbl ¢ OOIKUM LEHTPOM U C HEPABHBIMH PaJNyCaMU UMETh OOIIYI0 KacaTelbHYIO
IIJIOCKOCTh?

Touku A u B npunaanexart mapy. [IpunannexuT im mapy arobas Touka orpeska AB?

PaBHbI 511 ApyT ApYyTY YIUIbl MEKAY 00pa3yrolMMH KOHYCAa U INIOCKOCTbEO OCHOBaHUS?

W3menutca nmu o6beM LMIMHAPA, €CIIM JUAMETP €ro OCHOBAHHS YBEIWYUTh B 2 pa3a, a BBICOTY
YMEHBIIUTH B 4 pa3za?

byger num mnupammza mnpaBWIBHOHM, eciliu ee OOKOBBIMM TpaHSIMU SBISIOTCA IPaBUJIbHBIE
TPEYTrOJIbHUKN?

OTtHomeHre 00BEMOB JIBYX IIapoB paBHO 8. Kak 0THOCATCS muIomaan ux MOBEPXHOCTEN?

Uro npeacrasisieT co0oit unco i?

Kakoe 4ncio Ha3bIBalOT KOMITJIEKCHBIM?

Kak HaifT MO1yJIb KOMIUIEKCHOTO yHclia?

Kakue xoMIiiekCHbIe YuCIia Ha3bIBAIOTCS COMPSKECHHBIMU?

Kakue cymecTBytoT (OpMBI KOMILICKCHBIX YHCEN?

[lepeuncnure OCHOBHBIE 3a/1a4l KOMOWHATOPUKH.

Urto Ha3bIiBaeTcs n- (hakTopragom?

Urto Ha3bIBaeTcs repecTaHoBKaMu?

Uro Ha3bIBaeTcs NepeMeleHusIMu?

Uro Ha3bIBaeTCs cOUeTaHUSAMU?

Kak ¢popmynupyercs Teopema cioxeHus: BEpOSTHOCTEN?

Uemy paBHa cymMMa BepOSITHOCTEH MPOTHBOIIONIOKHBIX COOBITHI?

B xop3une 5 Genbix, 3 4epHBIX U 7 mosiocaThiX IIapoB. Uemy paBHA BEPOSITHOCTh JOCTaTh Hayraj
OJTHOLIBETHBIN 11ap?

Uro Ha3bIBaeTCs yCIOBHOW BEPOSITHOCTHIO?

Kak popmynupyercs TeopeMa yMHOKEHHsI BEpOSATHOCTEH?

[lepeuncnure oOLIME METOABI PELICHUS YPABHEHUIA.

[lepeuncaure ob1mMe METOIbI PELLICHUSI HEPABEHCTB.

B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHOMN NPY PELIEHUN YpaBHEHUN?

[lepeuncnure METOBI PEIIEHUS CUCTEMBI YPAaBHEHUH.

CocTaBbTe anropuTM peILieHus 3aa4 ¢ apaMeTpamH.

Chopmynupyiite anropuT™ AejaeHNUs MHOTOWIEHOB 0€3 OCTaTKa.

ChopmynupyiiTe aIrOPUTM JIETICHUS MHOTOUYJICHOB C OCTATKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrsiiuT ¢popMyiia COKpaieHHOr0 YMHOXKEHHUS 1711 BBICHIINX CTENeHen?

Kakue cymecTByroT METObI PEILIEHUS] YPABHEHUH BBICILIUX CTENEHEN?

4.3 Tembl IPOEKTOB

I'pynnosbie TBOpUYecKkHe 3aJaHus (IPOEKTHI):
1. 3onoToe ceueHue.

2. Jluct Mébuyca.

3. byreuika Knelina.

4. 3aranku [{UKIOMIBI.

NuauBuayaabHble TBOPYECKHE 321aHUsA (IIPOEKTHI):

1. ®paxransl.
2. TaxmaTHas I0cKa.
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3. Yucno «IInmy.
4. Maruueckue KBaJaparhl.

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

Kpurepun onenkn:

AKTYambHOCTh IOCTABICHHOHN MPOOJIEMBI (Ap2yMEeHMUPOSAHHOCIb AKMYALIbHOCIU, OnpedeieHue
yenetl, onpeoenerue U peuieHue NOCMAasieHHbIX 3a0ay, HOBU3HA pabomwl) 10 4 OAIIOB.

Teoperndeckass W/WIU TPAKTHUECKAs I[EHHOCTb (803MOJCHOCMb NPUMEHEHUS HA NpaKmuke
pe3yIbmamos NpoeKmHol  0esimelbHOCMU; COOMEEMcmeue 3dsa8IeHHOl meme, yeiam U 3a0auam
npoekma,  npooeiranHas paboma pewiaem NpoOIeMHbIE MEOPEeMmUUecKue B0NpPoChl 8 ONpPedeneHHOl
HAayyHou obaacmu; aemop 8 pabome YKA3al mMeopemuyeckyio /iy npaKmuyeckyio 3Hayumocmy) 1o 7
0aoB.

KauecTBO conmepikaHus TMPOEKTHON pabOThI (CMpYyKmypupo8aHHOCMb U JOSUYHOCHb, KOMOPAsL
obecneuugaem noHUMAHUEe U OOCMYNHOCMb COO0EPHCAHUs,  Bbl80ObL paAbOmMbl COOMBEMCMEYIom
NOCMABNIeHHbIM YelaM; HAIudue Uccie0o8amensCcko20 acnekma 6 pabome) 10 6 6amios.

Odopmnenune paboOThl (mumynbHulli aucm, ogopmienue 021asileHuUs, 3a20108K08 pa30elos,
noopazoenos; ogopmieHue PUCYHKO8, 2pauKos, cxem, mMabauy, NPUIONCeHUll,  UHGOpMayUoHHble
UCMOYHUKU, hopMamuposanue mekcma, Hymepayus u napamempuvl cmpanuy) 10 9 6aios.

[IpeseHtanmsi mpoekTa (cmpykmypa npezenmayuu, ogopmieHue ciauodos;, npeodcmasieHue
unghopmayuu) no 7 6aI0B.

['paMOTHOCTh peud, BIAJCHUE CHCIHAIBLHON TEPMHHOJIOTHEH MO TeMe pabOThl B BBICTYIUICHUU
(epamomuocmo peuu, 61a0eHUe CReYUATbHOU MEePMUHONL02UEN, 0MEembl Ha 8ONPOChl) 10 3 0AIIIOB.

«5» — ot 36 10 42 0GaJuIoOB.
«4» — ot 31 1o 35 Gamnos.
«3» — ot 26 o 30 GamiIoB.
«2» — MeHee 26 OailIoB.

4.4 TecToBbIE 3a0aHUA

Pa3nea 1. IloBTOpeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI.

1. Packpoiite GopMyIiTy COKpalIEHHOTO0 YMHOKEHHS a’-b?:

a) a’-2ab+b?

0) (a-b)(a+b)

B) a’+2ab-b’

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

2. Packpoiite GpopMyITy COKpalleHHOr0 YMHOKeHus (a-b)?:

a) a’+2ab-b?

6) a>-2ab+b’

B) a’+2ab+b’

r) a2-2ab-b’

3. Kakoe U3 CleIyromuxX 9HCcell 3aKI0UeHo Mexay unciaamu  10/17 u 5/8 2
a)0,4

6) 0,5

B) 0,6

r)0

4. Beruucnure: 1/2 +11/5

OtBer:

5. Pemute ypaBaenue x>-7x+10=0. Ecnu ypaBHeHue UMeeT 6oJiee 0HOT0
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KOpHs1, B OTBET 3alIUIINTE MEHBIIUN U3 KOPHEH.

6. [l pemonTa Tpedyetcs 57 pysnoHoB 00oeB. Kakoe HanMeHbIIIee

KOJMYECTBO MayeK 000IHOro Kiiest Hy»KHO JUIsl TAKOT'O PEMOHTa, eciu 1 mauka Kies
paccuuTaHa Ha 5 pysaoHOB? BeiOepuTe BEepHBIN OTBET.

a) 0,4

6)0

B) 1

r) 12

7. Pp100J10B IPOILIBLT HA JIOAKE OT IPUCTAaHU HEKOTOPOE PACCTOSIHUE BBEPX

0 TEYCHUIO PEKH, 3aTeM OPOCHII IKOPb, 2 yaca JIOBIJI PhIOY U BEPHYIICS 00paTHO uepes 5
9 yacoB ot Hayana nyremecTus. Ha kakoe pacCTOsIHME OT IPUCTaHU OH OTIUIBLI, €CIIN
CKOpPOCTb TEUEHHS PEKH paBHA 2 KM/4, a COOCTBEHHAasi CKOPOCTh JOJKU 6 KM/4? BpiOepuTe BEepHBIA OTBET.
a)0,2

0) 40

B) 8

rl

8. Packpoiite GopMyiTy cOKpaleHHOro yMHOKeHus (a+b)?:

a) a’+2ab+b?

0) a’-2ab+b?

B) a’+2ab-b?

r) a’-2ab-b?

9. JIuneliHOe ypaBHEHUE UMEET BU:

a) y=kx+b

0) y=-kx+b

B) y=2kx+b

r) y=-3kx+b

10. Pemnre nuHeliHOe ypaBHeHHE y=5x-10

Otser:

K4 k Tecty

Ne Bompoca 1 2 3 4 5 6 7 8 9 10
IpaBuabHBIH 0 0 B 2,7 2 r B a a 2
OTBET

Pazpnen 2. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE.

1. Pacumdpyiite KpaTKyo 3anuch: a € .
a) TOYKa a MPUHAIICKUT TUIOCKOCTH [
0) TOUKa a NPUHAATICKUT NMPSAMOH [
B) MpsiMasi a IPUHAJIEKUT IIIOCKOCTH f3
T') IpsiMast a epeceKaeT MIOCKOCTh B
2. Ilpsmeie AB u CJ] ckpemmBatorcs. Kakoe pacrnonoxkenne nmeroT npsimbie AC
u BJ1?
a) napaJuieyibHbIe
0) mepneH UKy pHbIC
B) CKPEILNBAIOTCS
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I') IEPECEKAIOTCSL.
3. Uepes koH1bI oTpe3ka AB u ero cepenrny M npoBeneHbl mapaiieabHble
MpsIMbIE, MEPECEKAIOIINE HEKOTOPYIO MIIOCKOCTh B Toukax Al, B1 u M1. Haiiqute niuny

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

a)7,1

0) 20

B) 10

r) 150

4. IInocKoCTh, NPUTOM TOJIBKO OJIHA, TPOXOAUT YEPES ...

a) MPSMYIO

0) TPSAMYIO U HE JISKAIYIO HAa HEH TOUKY

B) MPSMYIO M JISKAL[yI0 Ha HEH TOUKY

T') IBE MPSMBIX

5. Ecnu 1B TOYKH MPSIMOM MPHHAIIEKAT TNIOCKOCTH, TO TpsSMast
a) JIGKUT B TUIOCKOCTH

0) mepecekaeT MI0CKOCTh

B) NapajuieibHa IJIOCKOCTU

I') HE JIEXUT B IJIOCKOCTU

6. [Ipsmbie AC, AB u A/l nonapuo nepnennukyisipusl. Haiinure otpesok C/I,
eciu AB=5 cm, BC=13 cm, AII=9 cm.

a)0,7

0) 4

B) 1

r) 15

7. Pacmm¢pyiite kpatkyo 3anuce: B € .

a) Touka B nmpuHaiexuT miockocty

0) Touka B nmpunauiexut npsamoit S

B) MpsiMasi B TPUHAJICKUT TUIOCKOCTH B

T) IpsiMasi B epeceKaeT MIOCKOCTh B

8. OCHOBHBIMU (PUTypaMU B CTEPEOMETPUU SBIISIOTCS:

a) Ky0

0) Touka

B) IIy4

I') TPEyTrOJIbHUK

1) TpsiMast

€) IJIOCKOCTh

9. IT10CKOCTh, MPUTOM TOJBKO OJIHA, MPOXOJUT YEPE3 ...

a) JIBE MepeceKaronuecs mpsMbie

0) IBe CKPEIIMNBAIOIINECS TTPSIMBIC

B) OJIHY MIPSAMYIO.

10. Boibepute BepHOE yTBEpKJICHHE:

a) JBe MpsIMbIE HA3bIBAIOTCS MMapauIeIbHBIMU, €CIIM OHU HE UMEIOT OOIIMX TOYEeK
0) 1Be mpsMbIe, apajlieNbHbIe TPEThel MPAMOii, HapasienbHbl
B) JIBE MPSIMbIE, IEPIICHIUKYIIIPHBIE TPEThEH MPSAMOIA, TapauIeIbHBI
T') €CJIM YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIIPABJICHBI.
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Kirou k Tecty

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

Paznen 3. KoopanHaThbl U BEKTOPbI.

1. YeM oTimyaeTcs BEKTOPHAS BEIMYMHA OT CKaJISIpHOM?

a) BEKTOpHAasl BEJIMUYMHA MOXKET ObITh BbIpa)ke€Ha IPOOHBIM YHMCIIOM, a CKaJIsIpHasi — HEeT
0) IOMHUMO YHCIIOBOTO 3HAaYEHUs1, BEKTOPHAs BEIMUMHA XapaKTEPU3yeTCsl U HAalIPaBICHUEM
B) BEKTOpHAsl BEIMYMHA 0003HAaYaeTCs ABYyMs OyKBaMH, a CKaJlsipHast — OIHOM

I') HHYEM HE OTINYAETCS

2. Jlaiite onpeniesieHUE BEKTOPY:

a) OTPE30K, Il KOTOPOTO M3BECTHO, KaKasi U3 €ro IPaHUYHBIX TOUEK SBIISETCS HAYAIbHOM, a KaKas
KOHEYHOI

0) HanpaBJIeHHBIH OTPE30K C 00s13aTeIbHOI HEHYJIEBON ATMHON

B) JII00OH OTPE30K, N300paKEHHbIH Ha KOOPJUHATHON IJIOCKOCTH

I') IpsMasi, COBIAJIAk0IIas ¢ OJHON M KOOPAMHATHBIX OCcel

3. Kak npaBuibHO 0003Ha4aeTcss BEKTOp?

a) AByMsi OOJIbIIMMH OYKBaMH, 0003HAYAIONIMMH HA4aJIo0 M KOHEIl OTPE3Ka, CO CTPEIIKOM HaJ HUMHU
0) oTHOM MaJIeHbKOW OYKBOM CO CTPEJIKOW Ha/ HEH

B) 00a BapuaHTa JOMYCTUMBI

r) o0a BapMaHTa HEBEPHBI

4. Ecnu HayanpHasi U KOHEYHasi TOUKa BEKTOpa COBIAIAIOT, TOTa:

a) 3TO HE BEKTOp, a TOYKA Ha MIOCKOCTH

0) 3TO HyJEBOW BEKTOP

B) 3TO TOYKa Hayaja KOOpJIUHAT

T') 9TO €AUHUYHBINA BEKTOP

5. YUto Takoe MOayJIh BeKTOpa?

a) BEJIMYHMHA, ONIPEIEIISIONIasi HalpaBJIeHUE BEKTOPa

0) IMHA BEKTOpA, BEIPAKCHHAS! YUCIIOBBIM 3HAYCHUEM

B) YETBEPTh KOOPIAUHATHON MJIOCKOCTH, B KOTOPOH PacroyiokeH BEKTOp

I') KBaJ[paTHBIN KOPEHb U3 JJIMHBI BEKTOPa

6. JlaiiTe onpeneneHne KOJUIMHEApHBIM BEKTOPaM:

a) BEKTOPBI, OTIIMYHBIE OT HYJISI M HAXOSIIMECS HA OJHOMN MO0 MapauieIbHbIX TPSIMbIX
0) BEKTOPBI, paCHOJIOKEHHBIE MEPIEHIUKYISIPHO IPYT IPYTy

B) BEKTOPBI, PACIIOJIOKEHHBIE B OTHOM YeTBEPTH KOOPAWHATHOH IJIOCKOCTH

T') BEKTOPBI, MOAYJIH KOTOPBIX PaBHBI

7. BeiOepute purypsl, cocTosIIIME U3 IBYX Map KOJUTMHEAPHBIX BEKTOPOB:

a) Bce M300payKeHHbIE PUTYPBI
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0) poMmO, KBajipat, mapaiesorpaMm

B) Tpamenus, KBajapar, poMo

I') KBaJpaT, apajiesorpaMm, Tpaneuus

8. JIBa koJuIMHEapHBIX BEKTOPa UMEIOT pa3Hoe HarpasieHne. Kak oHM Ha3bIBalOTCS?
a) COHAIIPaBJICHHbIE

0) pa3HOHAaIpaBJICHHbIE

B) POTUBOIIOJIIOKHO HANPABJICHHBIC

I') HEHAIpaBJIECHHbIE

9. CBOICTBO paBHBIX BEKTOPOB 3aKJIFOYAETCS B TOM, UTO:

a) OHU KOJUTMHEApHBI

0) OHU COHANPABJICHBI

B) UX JUIMHBI PaBHbI

I') OHU O0JIaZIat0T BCEMH N1EPEUHCICHHBIMU CBOMCTBAaMU

10. [Ipr yMHO’KEHUH BEKTOPA Ha YUCIIO MOTYYaeTcs. .. 3aKOHUYUTE YTBEPIKICHHE:
a) BEKTOp, KOJUIMHEAPHBIA HCXOTHOMY

0) BEKTOp, PaBHBII HCXOAHOMY

B) BEKTOP, IPOTHBOMOJIOKHBIN HCXOTHOMY

I') IOJIOXKUTEILHOE YK CIIO

Kiarou k Tecty

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

Pa3nesn 4. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHkumu.

1. Yrinom kakoil uerBeptu aBnsercs yroa a=410°?7
a)l

0) II

B) III

r) IV

2. Kakas u3 ¢pyHKkuuit sinsgercst y€THoi?
a) y=sin x

0) y=cos x

3. Ilepuon GpyHKIuM y=sinx?

a) m/2

0) 2n

B) 4n

r)T

4. Boraucnure: sin’l7 + cos*IT

a)7

0) 2

B) 4n

r1

5. I[lepuoxa pynkium y=tgx?

a) m/2
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0)2m

B) 41
7
6. YIJI0M Kako# 4eTBEpTH SBISIETCS yroy o=-40°?
a) IV
0) I
B) III
r)l
7. UeMy paBHO 3HauY€HUE BbIpaXKEHUs 7tgx*ctgx?
a)7
0) -9
B) 37
r)2
8. YcTaHOBUTE COOTBETCTBHE:
1.y=cosx a) rpaduK GyHKIUU
CUMMETPUYCH
OTHOCHUTEJILHO HayaJla
KOOpJIUHAT
2. y=tgx 0) rpaduk pyHKIMH
CUMMETpPUYCH
oTHocUuTenbHO ocu Oy
3. y=sinx B) rpaduk pyHKIIH
CUMMETPUYCH
OTHOCHUTENBHO ocu Ox

9. + - - + 3HaKM KaKOH TPUrOHOMETpHUECKOH PyHKIMU?

a) CUHYC

0) KocuHyc

B) TAaHT€HC

') KOTAaHT€HC

10. Onpenenure 3HaK: KOTAHTE€HC 75 TpayCcoB
a)+

0) -

Kuarou k Tecty

Ne Bonpoca 1 2 3 4 5 8 10
MpaBuibHblid | a 0 0 r r 1-6 a
OTBET 2-B

3-a

Paznen 5. KommiekcHbie yuca.

1. Uemy paBeH KBagpaT MHUMOM €IMHULIBI?
a) -1
6)0
B) 1
r)4
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2. Kak Ha3pIBaloTCS yncia Buaa X + yi?

a) IeJIbIMU

0) conpsHKCHHBIMH

B) HEHTpAIbHBIMU

') KOMIUIEKCHBIMHU

3. Kakoii 6ykBoii 00bIYHO 0003HAYAETCSI KOMIUIEKCHOE YHCI0?
a)z

0)d

B) k

ru

4. Kako# 3HaK HY»KHO ITOCTaBUTh M€Ky MHUMOW €IMHUIIEH U IEHUCTBUTEIIBHON OTPULIATEIHLHOMN
equHULICH?

a)>

0)=

B) <

)~

5. Kakoe 4uci0 He ABIACTCI MHUMOMN €IMHHUIICH ?

a)4

0) 21

B) 71

)i

6. Kak Ha3pIBaroTcs ynciaa a+biu a - bi?

a) B3aUMHO CONPSDKCHHBIMU KOMIUIEKCHBIMU YU CIIAMU

0) B3aMMHO 3apsHKEHHBIMU KOMILJIEKCHBIMU YU CIIaMHU

B) B3aUMHO HaNPsHKEHHBIMUA KOMIUIEKCHBIMH YHCTIAMHU

T') B3aMMHO TTOPaKEHHBIMU KOMITJIEKCHBIMU YUCIIAMH

7. Kakoii natuHckoi OykBoi 0003HaYaeTcs MHUMAs eIMHULIA?
a)l

0)a

B) 1

r)e

8. Uemy paseH i*?

a)0

0) 1

B) 16

r)-1

9. 13 kakuX 4acTe COCTOMT JIF000€ KOMILIEKCHOE YUCIIO?
a) ICWCTBUTEIIBHOW U MHUMOM

0) HacTosIIeH 1 0OMaHYNBOM

B) peajbHOU U JIOKHON

r) (hakTHUECKOH U YCIIOBHOI

10. Yto siBNsieTCS BEIMIECTBEHHOM YaCThIO B BRIPAKEHUU M + Nni?
a)+

0) 1

B) m

r)n
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Kirou k Tecty

Ne Bonmpoca 1 2 3 4 5 6 7 8 9 10
IpaBuIbHBIH a r a 0 a a B 0 a B
OTBeT

Paznen 6. IlpousBoanasi GyHKIUM, ee IPUMEHEHHE,

1. Uemy paBHa npon3BoHas QYHKINH y=2X>7?

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

r) y'=6x>

2. Mo kakoit u3 GopMyJT BEIYUCISETCS TPOU3BOIHAS YACTHOTO?
a) (utv)=u'+v’

0) (uv)'=u’v+uv’

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

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

3. Pemure ypasuenue f(x)=0, eciu f(x)=3x> — 6x +4. BriGepure oTBeT.
a)l

0) -1

B) 4

r) -4

4. MatepuasibHasi TOUKa JBHKETCS NPAMOIMHENHO 110 3aKOHY X (t)= Y4 t*+t-10
(roe X — paccTosiHUE OT TOYKU OTCUETA B METpax, t — BpeMs B
CeKyH/ax, U3MEPEHHOE ¢ HayaJla IBWKEeHMs ). B kakoil MOMEHT BpeMeHH (B CEKyH/1ax) ee
CKOpOCTbH Obli1a paBHa 5 M/c?

a) 1,2

0) -1

B) 8

r) 40

5. Yemy paBHa npousBoaHas ¢pyHkuuu y=C?

a)0

0) -1

B) 4X

r) 5x

6. ITo xaxoit u3 opMysT BEIUUCISETCS MPOU3BOIHAS CYMMBI?
a) (utv)=u'+v’

0) (uv)'=u'v+uv’

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

D(REe() =F () g (x)

7. Uemy paBHa pou3BOIHAS PYHKIIUH y=5X?

a) 6C

0)5

B) 4

r) 3




8. CooTHecuTe MpaBuia BHIYMCIECHUS IPOU3BOAHBIX

1. mpou3BoOIHASI CYMMBI a)(uv) =u'v+uv’
2. MPOU3BO/IHAS POU3BEICHUS 0)(utv)=u'+v’
3. MpOM3BO/IHAST YACTHOTO B)(u/v) =(u'v-uv’)/v?

_ a4 3
9. OnpenenuTe TOUKY MUHUMYMa () YHKITHH f (x) =3x" —4x” +2.

a)l

0) 58

B) -4

r) 3x

10. HaiiuTe 3Ha9eHKe MPou3BOAHOM QyHKIMK y=5X> B Touke X, = 0.
a) 6x

6) 60

B) -10

r)0

Kiarou k Tecty

Ne Bommpoca 1 2 3 4 5 6 7 8 10
IpaBuIbHBIH r B a B a a 0 1-6 r
OTBeT 2-a

3-B

Pa3nes 7. MHOrorpaHHUKH U TeJla BpallleHU.

1. B kakux equHUIaX u3MepsieTcst 00beM MHOTOrpaHHUKa?
a) B MeTpax

0) B KyOMUeCKuX MeTpax

B) B KBa/IpaTHBbIX MeTpax

I') B ABYT'PaHHbIX Ipajycax

2. [1nomaap MoJHONW NOBEPXHOCTH MPHU3MBI BBIYHCISAETCS 1O (hopMmyIe:
a) S = Sook +2 SOCH.

6) S6ok =Pocu*H

B) S = boox + S SOCH

r) S6okx =2Pocu*H

3. Uto sABiIE€TCS OCEBBIM CEUCHHEM KOHYyca?

a) paBHOOEIPEHHBIN TPEYTOJIbHUK

0) paBHOOEIpEHHAS TpANICIIHS

B) MPSIMOYTOJILHUK

T') IPSMOYTOJIbHAS TPATICIIHS

4. Kakas ¢urypa nosiydgaercs Ipu BpallleHUH MPSMOYTOJIBHOTO TPEYTOJIbHUKA

BOKPYT OJTHOTO U3 CBOUX KaTETOB?
a) KOHYC

0) yceueHHBIH KOHYC

B) UpamMua

I') yceueHHas nupamua




5.0cHOBaHMS MPU3MBI BCE JIEXKAT B TIIOCKOCTSIX

a) B IPOTUBOIOJIOKHBIX

0) B MaTEMaTHYECKUX

B) B MapaJuIeIbHBIX

T') B JIFOOBIX

6.YKaxuTe, Kakoe caMoe MaJeHbKOE YUCIIO pedep MOKET COIepKaThCs B pu3me?
a)9

0) 6

B) 3

r) 12

7. 3akoHUYHUTE MpeIoKeHNe: MHOTOYTOJBHUKH B OCHOBAaHUH YCEYEHHOM MUPAMUJIBL. ..
a) paBHbBIC

0) mogoOHbIE

B) CXOXKHUE

r) ;Mmo0bIe

8. BrIpaxkeHue: «cymma mpex uzmepeHuii Keaopama pasna Keaopam Ouazonaaiuy TPUHAIJICKUT TOMY
CBOWCTBY MapaJuIeICIUNe]

a) MPAMOMY TapaJIIeICTUIEAY

0) mapasuienenumneny

B) MPSIMOYTOJILHOMY MapaJuIeIICUIey

T') TPEYroJIbHOMY MapajuieyIeuIey

9. lllecTh yIJIOB M MIECTh TPEYTOJIBHUKOB, 3TOT MHOT'OI'PAHHHK —
a) yCeuEHHOM MUpaMuI0u

0) MIECTUYTOJILHOM MPU3MON

B) Hapasuiesenumne

T') IIECTUYTOJIbHAS TUPaMUJIA

10. Kakue paBHOCTOpOHHHE (PUTYPBI BXOASAT B TETpadAep:

a) MATUYTOJbHUKH

0) TpeyroJabHUKH

B) IIECTUYTOJbHUKH

T') YeTBIPEXyTrOJIbHUKH

K4 k Tecty

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

Paznen 8. IlepBooOpasHas pyHKUMHU, ee IPUMEHEHHE.
1. OOmruit BUI Bcex mepBO00Opa3HbIX 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 HazwiBaetcs ¢pynkimst y=F(x) mis pynkuun y=f(x) Ha npomexxyTtke X, eciu s X

X BBIMNOJIHSIETCA PABEHCTBO: F (x)=f(x)?
a) MPOM3BOTHAS

0) nmepBooOpazHas

B) mpeen

3. Haiiaure oOuuii Bua nepBooOpas3HbIX it GyHKIIUN f (I) =5 .

a) X+C
6) —Ax
B) A+C

4. Bei0bepute nepBooOpa3Hyro s GyHKITUH f(®)=2 —x
2 F(®)=2x— 2x*

5) F®)= —0,5x% +2x +1
p F@)=2- xt
oy F@)= —0,5x7

5. Yro Ha3bIBaeTCs UHTETPUPOBAHUEM 7
a) omepanus HaX0XIECHUs UHTeTpaJia

0) nmpeoOpa3oBaHye BHIPAKECHUS C HHTETPAJIaMH

B) omneparysi Hax0XICHHs TPOU3BOIHOM

I') Ipeen npupamieHus GyHKIUU K TPUPAIICHUI0 € apryMeHTa

6. C nomolp1o, Kakoi (popMyIibl, B OCHOBHOM, PEIIAIOTCS 3a/1aHUs 10 HAXOXKIEHUIO ONPEIeIEHHOTO
uHTerpana’?

a) hopmyisl Pumana

0) ucnosnb3ys GopMyIibl mpeoOpa3zoBaHUs UHTErpaja
B) popmyibl HetoToHa - Jleibuuma

r) popmy:sl Komu

7. UeMy paBeH HEOIIpEAEIEHHBIN HHTETpall OT 17

a) const C

6)0

B) 1+C

r) x+C

8. durypa, orpaHndeHHas rpaKOM HENPepbIBHOW HeoTpuuaTenbHoil pynkuuu f(x), roe x
MPUHAICKHUT [a;b], mapaiienbHbIMU NPSIMBIMHU X=2a U X=b 1 0Tpe3KkoM ocu OX Haz3bIBaeTCs
a) KpUBOJIMHEWHAs Tpareuus

0) npupalieHrue nepBoodpaszHon

B) IPAMOJIMHEWHAs Tpaneuus

T)Tparnenus

9. BepHo 11 mpaBWIIO HAXOXKAEHUS TTEPBOOOPA3HBIX:

Ecnu F ects mepBooOpasznas ans f, a k - mocrostunas, To pynkuus kF ects nepBoobpaznas mst kf.
a) BEPHO

0) HeBEepHO

58



10. BepHo 1 paBUIIO HAXOXKACHUS IEPBOOOPA3HBIX:

Ecmu F ecth mepBooOpasznas mis f, a G mepBooOpaznas s g, To F+G ectb nepBoodpasznas as f-g.
a) BEPHO

0) HeBEpHO

Kiawou K Tecty

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

Pa3nen 9. Crenenu u kopuu. CrenenHasi GyHkuusi.

1. YkaxuTe, Kak BEPHO 3aIllUCHIBAECTCS B BUJIE CTEIIEHU IIPOU3BE/ICHUE!
24242402424 ¢24:

a) 2,4°

0)2,46

B)2,4°5

2. Kak Ha3bIBatOT BTOPYIO CTENEHb YHCTIA!

a) KyooM umcia

0) YKCIIOBOM €IMHULICH

B) KBaJpaToOM uucia

3. Kak npaBHiIbHO unTaercs V4:

a) U3BJIEYEHUE KOpHS U3 4

0) KopeHb 4 cTerneHu

B) BO3BEJICHHE B 4 CTETICHb

4. [IpaBunbHO M JaHHOE BhICKa3biBaHue: Eciu B cTeneHns BO3BOAUTCS IPOOb, TO B CTETIEHb BO3BOAUTCS
YHUCIUTENb:

a) HEBEPHO

0) BepHO

B) Ha3BaHO HE BCE CBOMCTBO

5. IIpaBuiibHO JIM IpECTaBICHHOE BbhICKa3biBaHue: Eciy yncia B ckoOKe MepeMHOKaIoTCs, a caMa
CKOOKa BO3BOJIUTCS B CTENEHb, TO HE KaX bl MHOXHUTENIb BO3BOJAUTCS B CTEIEHb!
a) BEPHO

0) HEBEpHO

B) 3aBHUCHUT OT yCIIOBHI 3a/1a4u

6. HeoOxomuMo npaBuIIbHO BRIYMCIIUTH 3HaUEHUE cTeneHu 1%, ecinu a = 20:

a)l

0) 20

B) 19

7. Ecnu gensTcst CTeneHu ¢ OJMHAKOBBIM OCHOBAHHUEM, TO OCHOBAHUE OCTAETCS MPENKHUM, a CTETIEHH
BBIUUTAIOTCSA, TaK JIU 3TO:

a) HeT

0) 3aBHCUT OT YCIIOBUI KOHKPETHOH 3a7auun

B) J1a

8. Heo6x01MMO yHPOCTUTS TIPe/ICTaBIeHHOE BhIpaskeHue: 6 ¢ 103 ey oy oy ey:

a) 6000y*
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6) 60y*

B) 6000y*

9. VYkaxuTe, Kak BEpHO 3alMCHIBACTCS HA MAaTEMAaTHYECKOM SI3bIKE: YnCio 12,5 yMHOKUTH Ha Pa3HOCTh
KBajJipaToB 16 u 4,5:

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

6) 12,5 - 16> —4,5%

B) 12,5 - (16> —4,5?)

10. Kakum 06pazom MOXKHO BEpHO 3amucath B Buje crenenu npoussenenue 0,8 « 0,8 « 0,8 < 0,8:
a)0,8+4

6) 0,8*

B) 0,8°

Kiro4 k Tecty

Ne Bompoca 1 2 3 4

wn
=)
<
=}
o
=

IIpaBuIbHBIIH a B a B 0 a B a B 0
OTBET

Pazpnen 10. [Toka3arenbHas pyHkus.

1. IlokazarenbHOU (QyHKITUEH SIBISIETCA:

a)y*

6) 5*

B) 6%

2. VkaxuTe QyHKIINIO, KOTOpas SBJSETCS BO3pACTaIOIeH:

a) 4*

0) 6™

B) 7—3x

3. ®ynxkuus, 3agaHHoi Gopmynoit y=a* , rae a>0, a He paBHO 1, Ha3bIBaeTCs:
a) orapu(pMUIecKoit

0) mokazaTeIbHOU

B) TPUTOHOMETPUYECKON

4. Ilpu xakoi crernenu OyaeT BepHO paBeHCTBO B BbipaxkeHUH 10*=100:

a)3

0) 2

B) 4

5. UeMy paBeH X B ypaBHeHuH 2~ '=8:
a)-1

0) -2

B) 4

6. Uepes Kakylo TOUKY IPOXOIUT rpaduk GyHKIuu y=3*:
a) (1;1)

0) (0;1)

B) (1;-1)

7. C nomo1pio GopMyIIbl KAKOTO MaTEeMaTHKA MOKHO ONPECTUTH MTOKa3aTeIbHYIO ()yHKIIUIO
KOMIUIEKCHOTO apryMeHTa?
a) [lyankape



0) Ditnepa

B) ®uboHauYn

8. Uro sBnsercs ocHoBaHMeM (QyHKIMH y=4%"1:

a)4

0) x

B) -1

9. Uto sBisercs rpadukom Gynkuuu y=a*, rae a>0, a He paBHO 1:
a) rurnepbona

0) npsimast

B) mapaboJa

10. Yto siBnsieTCss OCHOBAaHUEM (PYHKIIMH Y=
a) x

0) x+9

B) 8

8x+9.

Kiawu K Tecty

Ne Bompoca 1 2 3 4 5 6 7

IIpaBuibHbIi | B a 0 0 B 0 0
OTBET

Pa3nea 11. Jlorapugmsl. JJorapupmuyeckast pynkums.

1. Beruucnute gorapudm § mo 0OCHOBaHUIO 2:
a)2

0)1

B) 3

2. Beruucnute norapudm 16 mo ocHOBaHHIO 2:
a)4

0) 6

B) 7

3. YeMy paBeH X B ypaBHeHUHU logox=3:

a)8

0) 4

B) 2

4. Beruucnute gorapudm 3 o OCHOBaHHUIO 3:
a)3

0) 1

B) 2

5. YeMy paBeH X B ypaBHeHUHU logzx=9:

a) -1

0)2

B) 4

6. Kakoif MaTeMaTuK sSBJISIETCS OJHUM U3 U300peTaTeneil JorapupmMoB:
a) Hemnep

0) [Tudarop

B) HeroToH




7. Oneparusi, oOpatHas Jorapu(pMUPOBAHHIO:
a) MHTETPUPOBAHUE

0) MOTEeHIIMPOBaHUE

B) BO3BEJICHHE B CTEIIEHb

8. Kak pacmmdposrsiBaercs O/13 norapudma:
a) oO1ee 1eCTBUTEIHHOE 3HAYCHHIA

0) OTHO3HAYHOCTH Jorapudma

B) 00J1aCTh JONYCTUMbIX 3HAUEHUN

9. Kakas ¢pyHKuuMs SBIsIETCS YOBIBAIOIICH:

a) logsx

6) IOg(),3X

B) logsx

10. Yemy paBeH x B ypaBHeHuU logx=0:

a)?2

0)1

B) 3

Kiarou k Tecty

Ne Bommpoca 1 2 3 4 5 9 10
[paBuibHblii | B a a 0 0 0 0
OTBET

Pa3nes 12. MHo:kecTBa. Jj1eMeHThI TeOPHH Ipados.

1. I'pacdom Ha3bIBaeTCH:

a) mapa JByX KOHEYHBIX MHOYKECTB
0) mapa AByX OECKOHEYHBIX MHOKECTB
B) TPU MHO’KECTBA TOUYEK

2. Touxu rpada Ha3bIBAIOTCS:

a) pebpamu

0) KOHIIaMH

B) y3J1aMH

3. Jlunuu rpada Ha3bIBAIOTCS:

a) pebpamu

0) ToukaMu

B) y3JlaMu

4. B »itnepoBoM rpade Bce BEpUIMHBIL:
a) HEUETHOM CTENeHH

0) YETHOM CTEeIICHU

B) MPOU3BOJIBHON CTENEHU

5. MHoxecTBa 0003Ha4aOTCA. . .

a) 6OJBIIMMU JJATUHCKUMU OYKBaMH
0) MaJbIMH JIATUHCKUMU OYKBaMH
B) IEPEMEHHBIMU X U Y

6. OcHoOBaTeNb TEOPUU MHOXKECTB:
a) Kanrop




0) Diinep

B) Dainec

7. HacTh KaKkoro-an0o MHOXKECTBA - ITO:

a) MyCTOe MHOXKECTBO

0) MOIMHOYKECTBO

B) cucTeMa

8. Kpyru, ¢ momo1iibto KOTOphIX U300paxaroT Onepainy HaJl MHOXXECTBAMHU, Ha3bIBAIOTCA:
a) kpyru [Tudaropa

0) kpyru daneca

B) Kpyru Diinepa

9. [TpeamMeThl MHOXECTBA - 3TO:

a) DJIEMEHTBI

0) cucreMa

B) UHMCIIa

10. I'pad comepxut 7 ayr. Ero siinepoB nuki OyAeT COCTOSATh U3:
a) 2 nyr

6) 5 nyr

B) 7nyr

Kiawu K Tecty

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

Pa3nes 13. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH.

1. Yka3aTe BEpHOE ONpeIETICHUE.

CymMoli IByX COOBITHI HA3bIBACTCS:

a ) HoBoe coOrITHE, COCTOsIIEE B TOM, YTO MMPOUCXOAAT 00a COOBITHS OJTHOBPEMEHHO

6 ) HoBoe co0OnITHE, cocTosIIIIee B TOM, UTO IPOUCXOIUT UIIH NIEPBOE, UM BTOPOE, WM 00a BMECTe
B ) HoBoe cobbITHE, cocTOsAIIee B TOM, YTO IPOUCXOTUT OJHO HO HE MMPOUCXOAUT APYroe

2. Yka3aTb BEpHOE ONIPEIEIICHHUE.

[IpousBeneHrneM AByX COOBITUI Ha3bIBAE€TCS:

a ) HoBoe cobpiTHe, cocTosee B TOM, 4TO MPOUCXOIIT 00a COOBITHS OJTHOBPEMEHHO

6 ) HoBoe coGrITHE, cocTosIIee B TOM, YTO MPOUCXOANUT WM NIEPBOE, UM BTOPOE, UM 00a BMECTE
B ) HoBoe cobObITHE, cocTosIee B TOM, UTO MPOUCXOIUT OJTHO HO HE MIPOUCXOTUT IPYyroe

3. Vka3aTb BEpHOE ONPEEIICHHUE.

BeposiTHOCTBIO COOBITHS HA3bIBAETCS:

a ) IpOM3BEICHUE YHCIIAa UCXOJI0B, OJaronpHUsATCTBYIONUX MOSIBICHUIO COOBITHS Ha 001Iee YUCIIO
HCXOJI0B

0 ) cymMMa 4Yrclia HCX0/I0B, OJIarONMPHUATCTBYIONINX MOSBJICHUIO COOBITHS U OOIIEro Yucia CX00B
B ) OTHOIIIEHWE YHCJIA UCXO/I0B, OJIarONpHUATCTBYIONTUX IMOSBJICHUIO COOBITHS K OOIIEMY YHCITY UCXOJI0B
4. Yka3zaTb BepHOE yTBepKJIeHHE. BeposTHOCTE HEBO3MOKHOTO COOBITHSI:

a ) OOJIBIIIC HYJISI U MEHBIIIEC €THHUIIBI

0 ) paBHa HYJIIO

B ) paBHa €IMHHULIE
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5. KomOGunaropuka — 3710:

a) pazzien MaTeMaTUKH

0) paznen Gu3uKu

B) pa3/ien XUMHH

6. TepmuH «koMOMHATOpPHKA» OBLT BBEIEH B MATEMaTHYCCKUN OOMXO/:

a) JleitOHuIIEM

6) KonmmoropoBsim

B) 'apnHepom

7. CoequHEeHMSI, KOK0€ U3 KOTOPBIX COJIEPIKUT M AJIEMEHTOB, B3AThIX U3 JAHHBIX N; OJJHO COCIUHEHUE OT
JPYroro OTINYaeTcs Mo KpaiHell Mepe OJJHUM 2JIEMEHTOM, Ha3bIBAIOTCS:

a) [lepectaHoBKHM

0) Pazmemnienus

B) CoueraHus

8. Ykazarh MpaBWILHOE YTBEPKICHUE:

a ) BepostHOCTB TIpoH3BEICHUS COOBITUI paBHA MMPOU3BEJACHUIO BEPOSITHOCTEH STUX COOBITHI

0 ) BeposTHOCTH MPOU3BEACHUS HE3aBUCHUMBIX COOBITUI paBHA IPOU3BEICHUIO BEPOSITHOCTEH ITUX
COOBITHI

B ) BeposTHOCTH Mpon3BeIeHNsI HECOBMECTHBIX COOBITHIA paBHA MPOU3BEICHUIO BEPOSITHOCTEH ITHX
COOBITUI

9. Yxazarp BepHoe onpezeneHue. CoObITHE ITO:

a ) DneMeHTapHBIN UCXO]

6 ) IIpocTpaHCTBO 37I€MEHTAPHBIX UCXOOB

B ) [IoJMHOKECTBO MHOKECTBA AIIEMEHTAPHBIX HCXOJI0B

10. KomOnHaTopuka oTBe4aeT Ha BOIIPOC:

a) CKOJIbKO Pa3IMIHBIX KOMOWHAIMI MOKHO COCTABUTh U3 JICMEHTOB JIAHHOTO MHOXECTBA +

0) KaKoBa YacTOTa MACCOBBIX CIIy4alHbIX SBJICHUI

B) C KaKO# BEpOSTHOCTHIO MIPOU30UIET HEKOTOPOE clydaiiHoe cOObITHE

Kuarou k Tecty

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

Pa3nes 14. YpaBHeHHs M1 HEpaBeHCTBA.

1.Yemy paBeH X B ypaBHeHuHu 33 = 27?

a)2

0) 1

B) 0

r)4

2. Kakoro mMeTojia pemieHus oKa3aTebHbIX YpaBHEHUI He ObIBaeT?
a) rpaMUecKoro MeToa

0) MeTo/1a 3aMEHBI IEPEMEHHBIX

B) METO/JIa MIOMCKA 00JIaCTH 3HAYECHU I

I') IPUHIUIIA PABEHCTBA ITOKa3aTeNei
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3. Ecniu 00e yacTi HEpaBeHCTBA YMHOXKUTH HITH Pa3/IeIUTh Ha OJTHO M TO YK€ TIOJIOKUTEIBHOE YHUCII0, TO
... HEpaBEHCTBA HE NU3MEHUTCH:

a) 3HaK

0) neBas 4acTh

B) IIpaBasi 4acTh

4. OTHOIIEHUE, CBSA3BIBAIOIIEE JIBA YHCIIA WIIM MHBIX MATEMAaTHYECKUX OOBEKTa C TIOMOIIBIO OJJHOTO U3
MIEPEYUCIICHHBIX HUKE 3HAKOB:

a) paBEHCTBO

0) HEpPaBEHCTBO

B) pallMOHAILHOCTb

5. Pemute nBOMHOE HEPABEHCTBO -4 < 2x -1 < 2:

a)-2<x<1

0)-3<x<3

B)-1,5<x<1,5

6. Haiinure pemenne ypaBuenus 2x + 3y = 2:

a) (5; -4)

0) (-5;4)

B) (-5; -4)

7. Beibepute nuHeitHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMHU:

a)xy+6=26

0)3x —y=18

B) (x +4) (y—3)=5

8. Cucrema ypaBHEHHM, K&XKJI0€ YpaBHEHUE B KOTOPOU SIBIISICTCS JIMHEHHBIM — aIreOpandecKum
YPaBHEHUEM IIEPBOM CTENICHHU:

a) cucTeMa KpUBOJIMHEHHBIX YPaBHEHUI

0) cuctema JUHEHHBIX YpaBHEHUM

B) CHCTEeMa JJMHEHHO-TIPOCTHIX YPaBHEHUIA

9. Cucrema, y KOTOPOU YHCIIO HEU3BECTHBIX OOIbIIIE YUCIIA YPABHEHUN SBISETCS:
a) HeolpeeIeHHON

0) HepoompeaenEHHOM

B) MiepeonpeaenEéHHOMN

10. Bripazure nepeMeHHyI0 X 4epe3 NEPEMEHHYI0 y U3 ypaBHEHHUs -0y + 3x = 24:

a)x=2y+38
0)x=-4—2y
B) X =8 — 3y

Kuarou k Tecty

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

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

Kpurepumn oueHku:
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«5» — o1 86% 10 100% npaBUIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mnpaBUIBHBIX OTBETOB.
«3» — 0T 61% 10 75% npaBUIBHBIX OTBETOB.
«2» —meHee 61% mpaBUIIbHBIX OTBETOB.
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Taouauna 3 - ®opma nuHPOPMANMOHHON KAPTHI 0AHKA TECTOBBIX 3alaHU

HaumenoBanue | Bcero KouauuvectBo ¢popm T3 KonTpoaupyembie
pasaesioB T3 OtkpsITO | 3aKpBITOTO Ha Yuopsizouenue KOMITeTEeHIIUH
ro THUINA THIIA COOTBETCTBHE
Paznen 1. 10 2 8 - - OK 01, OK 02,
IToBTOpeHue OK 03, OK 04,
Kypca MaTeMaTHKH OK 05,0K 06,
OCHOBHOM LIKOJIbI OK 07
IIK 3.2
Pazgen 2. 10 - 10 - - OK 01, OK 02,
[Ipsimbie 1 OK 03, OK 04,
IUIOCKOCTH B OK 05,0K 06,
IPOCTPAHCTBE OK 07
Paznen 3. 10 - 10 - - OK 01, OK 02,
Koopaunats! u OK 03, OK 04,
BCKTOPBI OK 05,0K 06,
OK 07
Pasnen 4. 10 - - 1 - OK 01, OK 02,
OcHOBBI OK 03, OK 04,
TPUTOHOMETPHH. OK 05,0K 06,
Tpuronomerpuuec OK 07
Kre QYHKIMH
Pazfen 5. 10 - 10 - - OK 01, OK 02,
KoMruiekcHble OK 03, OK 04,
quca OK 05,0K 06,
OK 07
Pasneun 6. 10 - 9 1 - OK 01, OK 02,
IMpousBoaHas OK 03, OK 04,
(ynxuun, ee OK 05,0K 06,
HpUMEHEHHNE OK 07
Pazgen 7. 10 - 10 - - OK 01, OK 02,
MHororpaHHUKH OK 03, OK 04,
Y TeJla BPALLEHUS OK 05,0K 06,
OK 07
Pasnen 8. 10 - 10 - - OK 01, OK 02,
IepBooOpasHas OK 03, OK 04,
yHkumy, ee OK 05,0K 06,
IIPUMCHCHUEC OK 07
Pasznen 9. 10 - 10 - - OK 01, OK 02,
CrerneHn ¥ KOpHH. OK 03, OK 04,
Crenennas OK 05,0K 06,
hyHKIUS OK 07
Pasnen 10. 10 - 10 - - OK 01, OK 02,
ITokasarespHas OK 03, OK 04,
byHKIMS OK 05,0K 06,
OK 07
Pazmen 11. 10 - 10 - - OK 01, OK 02,
Jlorapu¢msi. OK 03, OK 04,
Jlorapudmudeckast OK 05,0K 06,
bynkupns OK 07
Paznmen 12. 10 - 10 - - OK 01, OK 02,
MHuoxecTBa. OK 03, OK 04,




DJIEMEHTHI TEOPHUU OK 05,0K 06,
rpadoB OK 07
K 2.1, I1IK 3.1
Paznmen 13. 10 10 OK 01, OK 02,
DeMEHTBI OK 03, OK 04,
KOMOMHATOPHUKH, OK 05,0K 06,
CTATUCTUKH U OK 07
Teoprn . K 1.1, TIK 1.2
BEPOSATHOCTEH
Pasnen 14. 10 10 OK 01, OK 02,
VYpaBHeHust 1 OK 03, OK 04,
HEepaBEeHCTBA OK 05,0K 06,
OK 07
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4.5 TlpakTuyeckue padoTbl
IIpakTnyeckoe 3ansaTue Nel
Yucsia v BbIYUCICHUSA

Heab: ymeTh omnepupoBaTh MOHATHUSMU: HATYpAJbHOE YHCIIO, I€JI0€ YHCIO, OCTAaTOK MO MOAYJIIO,
palMoOHAIBHOE YHCIIO, WPPAMOHAIBHOE YHCIIO, MHOXXECTBA HATYPaJIbHBIX, IEJBIX, PAlHOHAJIBHBIX,
JEHCTBUTEILHBIX YHCEI; YMEHHE HUCIIOIb30BaTh MPU3HAKH JIETMMOCTH, HAUMEHBIINN OOIIUI EIUTENb U
HaWMeEHbIIIee 0011Iee KpaTHOe, anropuT™ EBKinaa

3aganue:

2
1. Beruncnute a) (18—9 + %) 438 0) (7\/2_)

2. YIpocTuTe BBIpaKEeHUE, HOIb3yACh (OPMYIAMH COKPAIIEHHOTO YMHOXKEHUA (X + 6)2

xy+y? 3x
YTy -—— npu x=18, y=7,5
15x  x+y

4. Xokkeiinble KOHbKH cTouiu 4500 py0. Crauana nieny cau3uin Ha 20%, a TOTOM 3Ty CHHXKEHHYIO LIEHY
noBbiclJIA Ha 20%. CKOJIBKO CTajly CTOMTh KOHBKH TIOCJI€ MOBBIIICHUS 1IEHBI? 3aMUIIUTE PEeIICHUE 1
OTBET.

5. B tpeyronsuuke ABC yron ACB paBen 48°, yron CAD pasen 22°, AD — o6uccektpuca. Haitnure
BennuuHy yrina ABC. OtBer faiite B rpagycax. 3alUIINTE PELLICHUE U OTBET.

3. Haiigute ero 3HaueHue

KOHTpOJIbeIe BOIIPOCHI IJIA 3a1IMTHI:

Kakwue 3HaeTe cBOKCTBA OTHOIICHUS IEIIMMOCTH Ha MHOYKECTBE HATYPATbHBIX YHCE?
Yro Takoe 1mpocToe Yrcio?

Cdhopmymnupyiite TeOpeMy O JAEIEHUH C OCTaTKOM.

Yt0 Takoe B3aMHO MPOCTHIE YKcia?

Paznosure Ha mpocTbie MHOXUTENH uKciio 630.

A

IpakTuyeckoe 3anaTue Ne2
JInHelHbIe ypaBHEHHSA U HEPABEHCTBA
Heab:ymenue peuiatb ypaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C MOMOUIbIO PA3IMYHBIX MPUEMOB; pellaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMEeTPOM; NMPUMEHITh YPAaBHEHHsI, HEPABEHCTBA, UX CHUCTEMBbI
JUIS pellieHusl MaTeMaTUYECKUX 3a1a4 ¥ 33/1a4 U3 Pa3IMYHBIX o0acTell HAyKU U PeaibHOM KU3HU;
3ananmue.
1.Pemute HepaseHcTsa a) 1-5x = —6x +8; 6)x? —2x—8<0

6 1 1
2. Pemwre ypaBHEHHUE a) x — -= -1 0) o i 6=0
2-25>0
3.P { X
eLINTE CHCTEMY HEpABEHCTB) ~ , “_ "~ o

KoHTpoJsbHbIe BONIPOCHI AJI51 3AIUTHI:
1.Kakue ypaBHEHHNs Ha3bIBAIOTCS JIMHEHHBIMU.
2.CopmynupyiiTe aITOPUTM PELICHUs TUHEHHBIX HEPaBEHCTB.
3. Yto Takoe OTpe30K, MHTEPBAII U MTOJYUHTEPBAI?
4. Chopmynupyiite alrOPUTM PELICHUs KBAJPATHBIX YPaBHEHUH.
5.Yto takoe O/[3?

IIpakTuuyeckoe 3ansitue Ne3
IIpumeHeHne akCHOM cTepeoMeTpHUH.
Heab: ; ymenne GopMynHpoBaTh OMPEIEICHHs], aKCUOMBI U TEOPEMBI, PUMEHSThH UX, TPOBOJAUTH
J0Ka3aTeNIbHbIE PACCYXKACHUSI B X0/1€ PEIICHUS 3a1a4.
3ananmne.
1. [T10CcKOCTh 0L MPOXOIUT Yepe3 cepearHbl 00KOBBIX cTOPOH AB u CD tpaneuuu ABCD — touku M u N.
a) Jokaxwure, uro AD|| a
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0) Haiinute BC, ecmu AD = 10 cm, MN = 8 cMm.

2. [Ipsimast MA npoxoaut yepes3 BepiunHy kBaapata ABCD 1 He J€KUT B IUIOCKOCTH KBaJpaTa.

a) Jloxaxxute, utro MA n BC — cCKpenuBaroImuecs npsmbie.

6) Haiigure yron mexnay npsimeiMu MA u BC, eciu yron MAD paBen 45°

3. Touka M ne nexuTt B miockoctu tpaneuun ABCD (AD||BC).

a) Jlokaxxure, uto TpeyroibHUKU MAD u MBC uMeroT napajuiesibHble CPpeIHUE JIMHUU

0) Haiinure yivHBI 3TUX CpeaHUX JIMHUM, eciiu AD : BC = 5:3, a cpeHssi IMHUS Tparnenuy paBHa 16 cM.
KoHTpoJibHbIe BOPOCHI ISl 31U THI:

1.YTo Takoe crepeomeTpusi?

2.Yro Takoe akcuoma?

3.ChopmynupyiiTe aKCHOMBI CTEPEOMETPHH.
4.Chopmynupyiite cieacTBue 1 u3 akcuom.
5.Chopmynupyiite ciaeaCcTBUE 2 U3 aKCHOM.

IpakTuyeckoe 3anaTue Ned
IHapanaeJbHOCTh NPAMBIX H IIJIOCKOCTEH

Hean: ¢dopmMyanpoBaTh yMEHHE OIPEICICHUS, aKCHOMBI M TEOPEMBI, MApaUICIIbHOCTH MPSIMBIX M
IJIOCKOCTEH U MPUMEHSTh UX, IPOBOJIUTH JI0Ka3aTeIbHbIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.
3ananue:
1.aiiTe onpenenenre napauieIbHbIX MPSIMBIX B IpocTpancTBe. Chaenaite pUCYHOK.
2.I1mocKkoCTh, MPUTOM TOJIBKO OJHA, TPOXOIUT YEpes ...
a) JIBE MepeceKarouIuecs MmpsiMbIe;
0) ZIBe CKpEUIMBAIOIINECS MPSMBIE;
B) OJIHY MPSAMYIO.
3.JlaiiTe onpeneneHne napaieNbHBIX MPSIMBIX B IpocTpaHcTBe. CrenanTe pucyHoK.
4.1110CKOCTb, IPUTOM TOJIBKO OJIHA, TPOXOJIUT YEPE3 ...
a) JiBe MepeceKarorecs psMbie;
0) 1Be CKpelLIMBarOIIUecs MpsMbIE;

B) OJIHY NPSIMYIO.
KoHnTposabHbIe BONPOCHI 115 3aIIUTHI:

1. [laiiTe onpeneneHne napajuiesIbHbIX IPSIMBIX B IPOCTPAHCTBE.

2. Chopmynupyiite TeOpemMy O MapajiyIeIbHBIX MPSIMBIX.

3. ChopmynupyiTe U JOKKHUTE JIEMMY O IMEPECEUEHUH TIIIOCKOCTH MapaJlIeIbHBIMUA MPSMBIMH.
4. ChopmynupyiTe TEOpEMY O TPEX HapauIeIbHbIX MPSIMBIX.

5. BzanMHOE pacnonokeHue NpssMOU U IIJIOCKOCTH B POCTPAHCTBE

IIpakTuyeckoe 3ansiTue NeS
YroJ Mexay npsiMbIMU

Heab: popmupoBaHue MOHATHUS YIIIa MEXKAY CKPEIIUBAIOIIUMHUCS MPSMBIMU U 3aKpETJICHUE MOTYYEHHbBIX
3HaHUH NPU PELICHUH 3aa4.
3aganue:

1. [aiiTe onpeneneHne CKpemMUBaOIIUXCS NPSIMBIX, TOCTPOUTE UX.

KOHTpOJIbeIe BOIIPOCHI TJIAA 3aIIUTHI:
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1. JIBe npsiMble Ha3bIBAIOTCS CKPEIIMBAOIIMMHUCS, ECIIH. . ...

2. ChopmynupyiiTe MPU3HAK CKPEITUBAIOIIUXCS MTPSMBIX.

3. ChopmyaupyiTe TEOpEMY O CKPEIIMBAIOIINXCS MTPSIMBIX.

4. ChopmynupyiTe MOHATUE COHOMPABICHHBIX JTy4eil U YIJIOB C COHOIIPABICHHBIMU CTOPOHAMH.
5. Cpopmymnupyiite TeopeMy 00 yriax ¢ COHOIPABIEHHBIMH CTOPOHAMH.

6. JlaiiTe onpezaeneHue yriia MexX,1y CKpEeUIMBAIOLMMUCS PSIMbBIMHU.

IIpakTnueckoe 3ansaTue Ne 6
KoopanHatbl U BeKTOpBI

Heab: HayuYnTHCSA NPUMEHATh IPOCTEHIINE 3a]]a4l B KOOPJUHATAX MPU PEIICHUH NMPOPECCUOHANBHBIX
3azad.
3aganue:

1. Haiigute koopaunatel cepenunbl otpeska AB, Touku C. Ecnu A(5;-3;1) u B(8;3;9)

2. Jlan xoopauHatel BekTopa a {2;-3;5}.Haligure nnuny Bekropa a

3. Jansl Touku A(-2; 1; —6), B(1; —2; 3). Haliqute paccrosiHue Mexay TOYKaMu

KOHTpOJIbeIe BOIIPOCHI JIf 3AIIIUTHI:
Yto Ha3kIBaeTCs Pa3HOCTBIO ABYX BCKTOpOB?

Ha3oBute nepByro KoopaAuHaTy TOYKU B IPOCTPAHCTBE.
I'ne pacnonaraercst Touka T(m;0;0)?

sl

UYemy paBHBI KOOPAMHATHI CEPEAUHBI OTpE3Ka?

IIpakTnyeckoe 3ansaTue Ne7
IIpousBeneHue BeKTOPOB

Heanb: onepupoBath GpopMynamMu CKIIPHOTO MPOU3BEACHUS BEKTOPOB.
3ananmue:

1. aust Bextopsl: d{1;0; 3}, B{—l; 4;5}, ¢{0;0; -8}, C_l){].; 5; 0}. Beruuciure: ac, ad,bc, dd

2. Hanwl Touku A(-2; 1; —6), B(1; -2; 3), C(0; 1; 2), D(6; -3; 1).
Haiitu: a) KOOpIMHATBEI BEKTOPOB AB.CD 0) BBIUMCIIUTE YTOJI MEXKIY BEKTOPAMH ABu CD
3.Jlansl : a{2;1;4}, 5{1; —4; 3}, ¢{1; 0; 5}. Beruucnure: (d + B) *C

KOHTpOJ’IbHLIe BOIIPOCHI AJiAA 3aIIIMThbI:

1. Yemy paBHO CKaJsipHOE NMPOU3BEICHHUE JIBYX HEHYJIEBBIX BEKTOPOB?
2. JIBa BEKTOpa Ha3bIBAIOTCSI OPTOrOHAJILHBIMU, €CIIU:

a) OHHM PaCIOJIOKEHBI Ha OJTHOM MPSAMOi

0) UX CKaJIIpPHOE MPOU3BEICHUE PABHO HYIIIO

B) UX JUIMHBI PaBHBI

3. Ecnu ckanspHoe nmpounsBeieHne BEKTOpoB paBHO 0, To...
N

e e

a b=90°

4. Jlana 3anucek: UT0 MOKHO CKa3aTh MPO 3THU BEKTOPHI?

IIpakTnueckoe 3ansaTne Ne8
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Tpuronomerpnyeckne GyHKIIUM NPOU3BOJIBLHOIO YIJIa, YMCIA.

Heab:popmupoBaTh yMEHHE HAXOIUTh HA YHCIOBOW OKPY>KHOCTHU TOYKY, COOTBETCTBYIOIIYIO JTaHHOMY

YHCITY.
3ananue.
. 11w . -7 51 . -5
1.Beraucnute 1)sin (T); 2)sin (T); 3)cos (— ?); 4)sin (T)
. 3 3 .
2Jlanosina = — e w < @ < ?n Haiijure Cosa 8% clga 9

KoHTpoJsibHbIE BONIPOCHI AJIsl 3A1IUTHI:
1.0mnpeneneHune cuHyca YuciI0OBOTIO apryMEHTa.
2.0mnpeneneHne KOCUHYCa YUCIOBOTO apryMeHTa.
3.0OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
4.PanuanHas Mepa yria.
5.0t™MeThTe 16 TOUEK HA YMCIIOBOM OKPYXHOCTH.

IIpakTnueckoe 3ansaTne Ne9
IIpeoOpa3oBanue TPUrOHOMETPUYECKHUX BbIPaKeHUi

He.]]b: OIICPHUPOBATDH (1)OpMy.]'IaMI/I CHHYCa U KOCUHYCa CYMMBI U Pa3HOCTHU apTYMCHTOB, (bOpMy.TIaMI/I
CYMMBEI 1 PA3HOCTH KOCUHYCOB, CHHYCOB.

3apanue:
1.YupocTute BbIpa)K€HUE U BBIYUCIIUTE, €CIIH 3TO BO3MOXKHO:
a) €0s895°c0s35° - sin95°in 35°
b) sinl7°sin 13°+ cos17°cos13°
. 11w T 117 . 7

c) sin— cos = + cos—sin=

5 7 5 7

T 1l4m . w . 147
d) COS—COS— - sin—=sin—

7 3 7 3

2. IlpencraBsTe B BUJE IPOU3BEICHHUS:
a) sin60° - sin30°
b) cos80° — cos30°

. 137w . 9
¢) sin— + sin—
6 4

d) cosg—n + cosg—n
8 4
3.Beruucnurte 1) sin 11?”; 2) sin (%n); 3) cos (— 5?”)§ 4) sin (_Tsn); 5)tg (— 2?n); 6) ctg (—%n);
4. JlaHo: a) sint = —%rz[e n<t< 3;” Haitnure cos t, tg t, ctgt?

KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:

Uemy paBeH CHHYC CyMMBI IBYX apI'yMEHTOB?
3anummre GopMyIlly pa3HOCTH KOCUHYCOB.
Uemy paBeH KOCHHYC CYMMBI JIByX apryMEHTOB?
3anummre GopMyIly CyMMBbI CHHYCOB.

el NS

IIpakTuyeckoe 3ansaTue NelQ
I'pa¢duku 0OCHOBHBIX TPDUTOHOMETPHYECKUX (PYHKIMH

Heab: ¢dopMupoBath yMeHHE CTPOUTh TpapUKU TPUTOHOMETPUUECKMX  H3YYEHHBIX (QYHKIHH,
BBITIOJTHATH TIPE0OPa30BaHus IPAPUKOB.

3aganue:

1. ITocTpouts rpaduk GyHKUUU y= Sinx
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2. IloctpouTs rpaduk GyHKIUH y= coS(X + g )
3. IlocTpouts rpaduk GyHKUUHU y= sinx + [

KOHTpOJ’ILHLIe BONIPOCHI IJIAA 3alIIUTHI:

1. [lepeuncnute OCHOBHBIC CBOMCTBA ()YHKITUU Y=COSX.
2. Ilepeuncnute OCHOBHBIE CBOMCTBA (DYHKIIUU y=SinX.
3. Yto Takoe rOpu30HTAIbHbIE U BEPTUKAIbHBIE ACUMIITOTHI?

IIpakTnyeckoe 3ansaTue Nell
Tpuronomerpnyeckne ypaBHeHUsl 1 HEPaBeHCTBA

Heawb: popmupoBaTh yMEHHUE peIaTh TPUTOHOMETPHUCCKHUE YPAaBHEHUS U HEPABEHCTRA.
3ananmue:
1. Pemute ypaBHeHue:
a) cosx = 1
. 3
0) sinx = g
B) tgx =- V3
r) 2cosx —v/3=0
1) sin®x + sinx —2=0

KOHTpOJIbeIe BOIIPOCHI JIf 3AIUTHI:

1.3anummure popMyInbl JUIsl pelieHHs] TPUTOHOMETPUUYECKOI0 YPaBHEHUS Sin X=d.
2. 3anumunte GOpMYIIbl JUIsl pEIICHNUs TPUTOHOMETPUUECKOTO YPaBHEHUS COS X=d.
3. 3anumute GopMyIIbl A PEIIEHUS TPUTOHOMETPUYECKOTO YPABHEHHUS 1g X=d.
4. 3anumuTte GOpMYJIbl ISl pEIIEHNs TPUTOHOMETPUYECKOTO YPaBHEHHUS CIg X=d.

IIpakTuyeckoe 3anaTue Nel2
KoMmmiekcHble unciia

Heab: oTpaboTaTh HABHIKM BBHIMOJHEHUS ACHCTBUI ¢ KOMIUIEKCHBIMH YHCIAMH, 3aJaHHBIMH
anredpandeckoit popme.

3ananmne:

1. Haiitu cymMy U pa3sHOCTb KOMIUIEKCHBIX YHCEN, €CIH z;=1-2i n z,=4-2i

2. HaiiTu mpousBeJeHHe U 9aCTHOE KOMILIEKCHBIX YMCEN, eCli <1= I+4i y 22-5-7i

3. HaiiTi 9acTHOE KOMILIEKCHBIX uncen, ecan <1=3+i g 22=1-3i

4. VI300pa3uTe Ha TIIOCKOCTH KOMITJIEKCHBIC YHCIIA:

21=3+2i ; 22=-4-3i; 23=5; z4=-2i

5. IlpeacTaBUTh KOMIUIEKCHOE YHCIIO B TPUTOHOMETPUUECKOH hopme , ecin z=-5+5i
KoHTpoJibHbIE BONPOCHI IS 321U THI:

1.Yro npencrasnsietr co6oit unco i?
2.Kakoe unciio Ha3LIBalOT KOMIIJIEKCHBIM?
3.Kakue neiicTBHS ONpeesieHbl HA MHOXKECTBE KOMITJIEKCHBIX YnCen?

4.Kakre KOMIUIEKCHBIE YHCIIa Ha3bIBAIOTCS CONPS)KEHHBIMU
5.K kakoit popme KOMIIIEKCHOTO YnciIa npuMeHnma ¢popmyina Myaspa?
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IIpakTnyeckoe 3ansaTue Nel3
IpousBoanas pyHKkuumn

He.]'lb: (bOpMI/IpOBaTB YMCHHC BbIYUCIIATH IPOU3BOJHBIC CYMMBI, IIPOU3BCACHU S, YACTHOI'O U KOMITO3UIIUU

GyHKIHHA.

3aganue:

1. HaiimuTe mpou3BoAHYIO (PyHKITHH
Dy=x—-1+ i

2)y = 3sinx + 5x
3)y = 3x> — 8x?% + 4x + 2
hHy=(x3—-4x>)(x2-7)

__ 2x+1

5)y=

x-3

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIUTHI:

UTo Ha3bIBAIOT MPEEIOM YUCIOBOM MOCIeI0BATENIbHOCTH?
Chopmynupyiite onpeenenre mporu3BOIHOM.

3anuimute GopMyiy MPOU3BOIHON MPOU3BEACHHUS.
3anuimute GopMyiTy IPOU3BOIHON YACTHOTO.

M NS

Sanumute GopMyay MIPOU3BOIHON CIOKHOU (DYHKIIHU.

IIpakTuyeckoe 3anaTue Nel4
I'eomerpuuecknii 1 pu3MYeCKHid CMBICJ POU3BOTHOM

Henab: ymeTs onepupoBaTh MOHATUSMU: TPOU3BOAHAS PYHKIIMH, TEOMETPUUYECKUN U (PU3NUYECKUN CMBICI
MIPOU3BOIHOM; (POPMHUPOBATH YMEHUE MPUMEHSATH IPOU3BOJHYIO IIPH PEIICHUHU 33]1a4.
3ananue:

3 o
1. MarepuanpHas TOUKa JIBIKETCS 10 3aKoHy S(f) = 61° — ¢t (m). HaiiuTe cKopocTh M yCKOpPEHHE B
MOMEHT BpeMeHH to=4 (c).
2. Halipure 3HaueHune yraoBoro kod¢hduiinenTa KkacaTrenbHOM, MPOBEeeHHONW K rpaduKy QyHKIIUU

f(x) =9x —4x’

. x,=1.
B TOUKE ¢ abCIMCCoi

(x) =3x% —2x

3. Hanummre ypaBHEHHE KacaTeNbHOM K rpaduKy GyHKIuE & B TOUKE ¢ abcuuccoit

Xo= -1
KoHTpoJibHbIe BONPOCHI /ISl 321U THI:

1. Yo xapakTepu3yeT CKOPOCTh U3MEHEHUS (PYHKIIUN OTHOCUTEIHHO U3MEHEHUS apryMeHTa?
2. Kak BBIUMCIUTH YTTI0BOH KO3 (UIIMEHT KacaTeIbHOH K KpUBOM B JaHHOM TouKe?

3. KaxkoB reoMeTpuueckuii CMbIC Mpou3BoAHON? Kak reoMeTpruuecKn ONpEeeNINTh 3HAUCHHUE
IIPOU3BOJHON B TOUKE?

4. B dyeMm 3akirro4aeTcs MEXaHHYECKHU CMBICI IIPOU3BOTHOM ?

5. Kak HaliTh MTHOBEHHYIO CKOPOCTh MPSAMOJIMHENHOTO HEPABHOMEPHOTO JIBHKECHHUS?

6. [IpuBennTe MpUMeEpPHI UCIIOIB30BAHUS IPOU3BOIHOM IIPH OIIPEAEIEHUH CKOPOCTH Pa3IMYHBIX
ITPOLIECCOB.

IIpakTyeckoe 3ansaTHe NelS
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HccaenoBanue pyHKIUI ¢ NOMOLIBLIO NIPOU3BOIHOM

Hean: chopMupoBaTh yMEHUE UCCASAOBAHUS (YHKIIMH C IIOMOIIBIO TPOU3BOIHOM.
3aganue:

f(x):3+8x2 —x*.

1.0Onpenenute TOUKH MakCUMyMa G YHKIIUU

P 2
2. Uccnenyiite byHKImio Ha MoHOTORHOCTE Y = 2% +9X7 —24x

3. Haiijute HanbonblIee U HaUMEHbIIee 3HaueHne GyHKuun y=x> — 9x2 + 24x — 1 Ha otpeske [3; 6]
KoHTpoJibHbIe BOPOCHI IS 321U ThI:

1.ChopmynupyiiTe HECOOXOAMMBIN PU3HAK MOHOTOHHOCTH?
2.ChopmynupyiiTe onpeaencHiue MakcumMyMa G yHKIUU?

3. Chopmynupyiite onpeneneHne MUHUMyMa (pyHKIUN?

4. ChopmynupyiiTe Mpu3HaK JOKAIBHOTO SKCTpemMyma?

[IpakTnyeckoe 3ansitue Nel6
IIpuMeHeHne MPON3BOAHOM (PYHKINH

Lesb: 06000INTE U CUCTEMATH3UPOBATH 3HAHUS 10 TEME MTPOU3BOIHAS (PYHKIINH.
3ananmne:

1.UccnenoBath naHHble PYHKIIUH METOAaMH TP PEepEeHIINATHHOTO HCUHCICHHS
y=2x3-3x2-5

KOHTpOJ’IbHLIe BOIIPOCHI AJil 3AIIIMTHI:

1.Copmynupyiite HEOOXOAUMBINA TPU3HAK MOHOTOHHOCTH?
2.ChopmynupyiiTe ornpeeneHue MakcCuMyMa G yHKIUU?

3. Cpopmynupyiite onpeneneHne MUHUMyMa pyHKIUn?

4. ChopmynupyiiTe MpU3HAK JOKAIHHOTO dKCTpemyMa?

IIpakTnueckoe 3ansaTue Nel7
IIpusma
Heab: HayuUTHCS BHIYUCIATH M U300pa’kaTh OCHOBHBIE AJIEMEHTHI TPU3MBI.

3ananme:

1. Tloctpoiite npssMyt0 TpeyroyibHy0 npusmy. O003HaubTe. BEIMUIITNTE OCHOBHBIE DJIEMEHTHI TTPU3MBI.

2. Haiinute 60x0BOE peOpO MPaBUILHON YETHIPEXYTOIbHON IPU3MBI, €CITH CTOPOHA €€ OCHOBAHMS
paBHa 15, a momaas moBepxHOCcTH paBHa 930.

KOHTpOJIbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:

1. B xakoif mpu3me 60KOBbIe pedpa nmapajieabHbl €€ BhIcoTe?
2. Ilpusma umeer n rpaneil. Kakoii MHOTOYTroJbHUK JIEKUT B €€ OCHOBAHUU?
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IIpakTuyeckoe 3ansitue Nel8
IMupamuga
Heab: HAyYUTHCSA BHIYUCIATH U U300paKaTh OCHOBHBIE 3JIEMEHTHI IIPU3MBI.

3aganue:
1.Haiiaute cTOpoHY OCHOBaHHS IIPABUIILHOM TPEYTrOJIbHOM MUPAMHUIBI, €CIId OOKOBOE pedpo paBHO 16, a
BBICOTA TUPAMU/IBI paBHa 8.

2. B mpaBWIBHOM TpeyroyibHOM nmupamuae 00KoBoe pedpo paBHO 7, a CTOpOHA OCHOBaHUS paBHa 10,5.
Haitaure BhICOTY mUpaMuU/ibl.

KOHTpOJIbHLIe BOIIPOCHI VI 3aIUTHI:

1.MoryT 51 Bce rpaHy TPeYrojabHOW MUPaMHIbI OBITH MIPSIMOYTOJIBHBIMU TPEYTrOJIbHUKAMU?

2.byner nu nupamua npaBUIbHOM, €ClIU €€ OOKOBBIMU I'PAHSMU SIBJISIOTCS] IPABUIIbHBIE TPEYTOJIbHUKU?

IIpakTnyeckoe 3ansaTue Nel9
MHOroOrpaHHUKH

Lesab: yMEeTh COOTHOCHTH IIJIOCKHE T'€OMETPHUECKHE (UTYpPHI U TPEXMEpHBbIE OOBEKTHI MPU PELICHUU
3a1a4.

3ananne:

1. Haiigute quaroHass npsiMOYTOJIBHOTO NIapajuIeIeUIIe1a, €CIIU €r0 U3MEPEHHUs paBHbl 1; 4; 3.

2. HaiinuTe mioma s MOBEpXHOCTH Ky0a, eciu JuaroHaib Kyoa paBHa 48cwm.

3. CTOpOHBI OCHOBaHUS MPABUIIBHOM YETHIPEXYTOJIbHOM nupaMusl paBHbI 10, 60koBbIe pedpa paBHbI 13.
Haiiaure nomans noOBEpXHOCTH 3TOW MUPAMUIBI.

KOHTpOJ’IbHLIe BOIIPOCHI AJIA 3aIIIMThbI:

Kaxoe HaumensbI1€€ YKCIIO pedep MOKET UMETh MHOTOIPaHHUK?
W3 xakux paBHOCTOPOHHUX (PUTYp COCTaBJIEH rekca’ap?
BepmmHoii ckonbkux Guryp sBisercs Kaxkaasi BeplInHa Terpasapa?

sl .

Heo6x0a1M0 yCTaHOBUTH COOTBETCTBUE MEXK/ly Ha3BaHUEM (PUTYpBHI M KOJIMYECTBOM €€ I'paHeu:
[IpsAMOYyTONIBHBIN TapasuIeIeIUIIe
a)20
0)18
B) 6
5. HeoOxonuMo yCTaHOBHUTH COOTBETCTBHE MEX]Y Ha3BaHHEM (DUTYphl U KOJIMYECTBOM €€ IpaHeu:
Tetpasap:
a)4
0) 14
B)16
IIpakTuyeckoe 3ansiTue Ne2(
IIpaBnbHBIC MHOTOTPAHHUKH

Heab: HayunTbest BEIUMCISITH OCHOBHBIE 3JIEMEHTHI IPABUIILHBIX MHOTOIPAaHHUKOB, IPUMEHSS (POPMYJIbI
CTepEOMETPHH.
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3amanme:

1.lan npsmoyronenblid napawienenunes ABCDA1BiCiDy. U3BectHo, uto AB=5, AD=4. Haiitu Seox,
SHOJ’I

2. B npaBuiibHON 4eThIPEXYyrojbHOM MUpaMuie CTOPOHA OCHOBAHUS paBHA 6 CM, a YroJl HAKJIOHA
OOKOBOI rpaHH K IIOCKOCTU OCHOBaHUs paBeH 60 rpagycoB. Haiinute 60koBoe peOpo mupamuibl.

KoHTpoJsbHbIe BONIPOCHI /151 3AIIUTHI:
1.[laiiTe onpenenenyne NpaBUJIbHOIO MHOTOTPAHHHUKA.
2.Kaxoif MHOrOrpanHuk umeet 4 rpanu? 6 rpaneit ? 8 rpaneii?
3. Kakue BUIbI CUMMETPHH XapaKTEPHBI JJIs1 IPABUIIbHBIX MHOTOTPaHHUKOB?

IpakTuyeckoe 3ansaTue Ne2l
Huausap

He.]]b: COBepHIGHCTBOBaTB YMGHI/IFI 1 HAaBBIKH pCI_HeHI/ISI 3a4a4 C I‘GOMeTpI/I‘IeCKI/IMI/I TCIIaMH.
3ananue:

l.I0upuna acdanbTHOTO KaTka paBHa 2M, a ero nuamerp paBeH 1 M. Kakyio muiomaznb BhIpaBHHUBAET
KaTOK 32 OJIMH 000pOT?

2.B 0ceBOM cedeHMH IMIMHIPa MOJTYdMIIcs KBaapar Mmiomazsio 4 cm?. Haiiaure: a) miomaas oCHOBaHHUs
HMWIMHJpa; 0) mIoma s OOKOBOM MOBEPXHOCTU LWJIMH/PA; B) IUIONIA (b OJHOW MOBEPXHOCTU LIMJIMHAPA.

3. BricoTa mununaapa pasHa 10 cM, a paguyc ocHoBanus 1 cM. HaliguTe: a) miiomniaab 0CEBOro CeYEHUsI.
KoHTpo/ibHbIE BONPOCHI AJIsl 3aIUTHI:

1. Yto mpencTaBisiOT COOOM cedeHHs IMITUHAPA TIOCKOCTIMU?
2. TlepeuncnuTe OCHOBHBIE DJIEMEHTHI IIUIHH]IPA
3. CocrtaBbTe hopMysbl OOKOBOH U MOJHON MOBEPXHOCTH LIUIUH/PA.

IpakTuyeckoe 3anaTue Ne22
Konyc

He.]'lb: COBepHIeHCTBOBaTI) YMCHI/HI " HAaBBIKHN pemeHHs[ 3a1a4 C FeOMeTpI/I‘IeCKI/IMI/I TCIIaMH.
3aganue:

1. Bpruucnure momans OOKOBOW TOBEPXHOCTH KOHYCA, BBICOTA KOTOPOTO paBHAa 3 CM, a paanyc
OCHOBaHHSA 4 cMm.

2. OOpa3yrolias KOHyca, paBHa 5 ¢M, HaKJIOHEHA K TUIOCKOCTH OCHOBaHUS moj yriaom 45 ° . Haiinute: a)
paanyc OCHOBaHHS KOHYca; 0) HailiuTe BHICOTY KOHYCA; B) TUIOIIalb OOKOBOI MOBEPXHOCTH KOHYCA.

3. Paguychl ocHOBaHU# yceueHHOTo KoHyca paBHbI 10 u 6. Haliqute: a) niuHy o0pa3yrolieil yCe4eHHOTO
KOHYCa, €CJIM €ro BbIcoTa paBHa 3; 0) MJIomagb OCEBOr0 CEYEHUsI yCEYEHHOI0 KOHYCa.

KOHTpO.HbHI)Ie BOIIPOCHI IJIAA 3aIUTHI:

1. Yro mpencraBisitoT cOO0N CeueHHs HUIMHAPA MIIOCKOCTAMHU?
2. PaBHBI 11 Opyr ApYryY YIIIbl MEXy 00pa3ylolMMH KOHYCa U INIOCKOCThIO OCHOBAaHUS?
3. PaBHBI 11 OpyT APYTY YIIIbl MEXAY 00pa3yloIUMI KOHYCa U €r0 OChI0?

IIpakTuyeckoe 3ansaTue Ne23
Cdepa, map
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eab: coBepilIeHCTBOBATh YMEHUS M HABBIKK PEIICHUS 337]a4 C TEOMETPUUYECKUMU TEJIaMH.

3aganue:

1. CoctaBbTe ypaBHEHHE Cepbl U HalauTe ee miomanb, eciu A(-2;2;0) — nentp chepst u M (5;0;-1) —
TOYKa MpUHAIexKamas chepe.

2. HaiinuTe KOOpAMHATHI IICHTPaA U paauyca chepbl, 3aJaHHOH ypaBHEHHEM

(x+5)%(y —3)% + (z + 2)%-16

3. Paccrosinue oT 1eHTpa Iapa 0 CeKylleld ero Iuiockoctu paBHO 4 cwm. [lnomans cedyenus mapa
IJIOCKOCTHIO paBHa 641 cm’. Haiitu pagmyc 3Toro mapa.

4. JIBa ceuenus mapa paauyca 10 cM napanienbHbIMU IJIOCKOCTSIMUA UMEIOT PaIMyChl, paBHbIE 6 CM U 8
cM. Haiitu paccrosiHue MEXly CEKYILIMMU INIOCKOCTSIMH.

KoHTpoJibHbIE BONPOCHI sl 321UTHI:
1. Moryr mu nBe chepsl ¢ 00MUM IICHTPOM M ¢ HEPaBHBIMU PAJINyCaMH HMMETh OOIIYI0 KacaTeIbHYIO
IUIOCKOCTE?
2. Touku A u B npunaanexar mapy. [TpuHaanexut m mapy irodast Touka orpeska AB?
[IpuBeauTe MpUMEphl B3aUMHOTO PACIIOIOKEHHUS Chephbl U IIIOCKOCTH

IIpakTuyeckoe 3anaTue Ne24
O0BéMbI Te
Henab: HayuuThcs pemarh TEOMETPUYCCKUE 3aJa4yd, ONUPasSCh Ha HW3yYEHHBIC CBOWCTBA
TUTAHUMETPUIECKHUX U CTEPEOMETPUYCCKHX (PUTYP M OTHOIICHHA MEXITY HIMH.

3aganmue:

1. Haitnute 06b€M KOHYCa, oOpa3yroias KOTOporo paBHa S1cwm, a paanyc OCHOBaHUS paBeH 24 cM.

2. O0béM nunuHIpa paBeH 321, auameTp ocHoBaHus 4 cM. HailiguTe ero BeIcOTy.

3. O0BéM mapa pasen 32/3 n. Haitnure paguyc mapa.

4. O6beM yceueHHOro koHyca 4907 M, a pamuychl ocHOBaHHH paBHBI 5 U 3 M. OnpenenuTe BHICOTY
3TOT'0 YCEUEHHOI'0 KOHYCa.

5. OcHOBaHUEM NPSAMON TPEYTOJNIbHOM MPU3MBI CIYXKHT MPSMOYTOJIBHBIA TPEYTroJbHUK ¢ KaTeTaMu 6 u 8§,
6okoBoe pedpo paBHo 12. Haitaure 00bemM mpu3MBI.

KOHTpOJ’IbHLIe BOIIPOCHI AJIAA 3alIIMThbI:

1. W3meHuTcs nu oObeM HMIMHIpPA, €CIM JUAMETP €ro OCHOBAaHUS YBEIMYUTh B 2 pasa, a BBICOTY
YMEHBIINUTS B 4 pa3za?

2. Kak oTHOCSTCS 00BbEMBI ABYX KOHYCOB, €CJIM X BBICOTHI PaBHbI, & OTHOIICHMSI paJiyCOB OCHOBAHUMN
paBHO 27

3. OrtHouleHre 00beMOB JIBYX 1IapoB paBHO 8. Kak oTHOCSTCS Miomaan ux moBepXHOCTeH?

4. U3 Kakux TeJ COCTOMT TEJIO, MOJIyYeHHOE BpallleHUeM paBHOOEIPEHHOM Tpaleluu BOKPYT OOJbIIEro
OCHOBaHUs?

5. Kak usmenutcs o6weM chepsl, ecim ee paanyc yBeIUIUTh B 5 pas?

IIpakTHyeckoe 3ausitue Ne 225
IlepBooOpa3nas

Hean: chopmupoBaTh W 3aKpPENUTh TMOHATHE IEPBOOOPA3HON, HAXOIUTh TMEPBOOOpa3HbIE (PYHKIUU
pPa3HOTO YPOBHSL.
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3ananue:
1. Onpenenute GyHKIUIO, 711 KOTOPOH SIBIISETCS MTEPBOOOPA3HOM:

F(x) =tgx +6Jx—7

43
2. Haitnure nepBooOpaszHyro sl (yHKIIHMH f(x)=4x" +cosx .

2
3. Jlns GpyHKmm fx)=x HalauTe TepBOOOPA3HYIO F (x)’ rpaduK KOTOPOW MPOXOIUT Yepe3 TOUKY
M(-1;2)

KOHTpOJIbHLIe BOIIPOCHI IJIA 3aIUTHI:

1. Yro Ha3bBaKOT HepBoOOpasHoi ais GyHkuun y = f(x).
2. YKaxwuTe 10 ABE IEPBOOOPA3HbIE I KOXKI0H U3 CIACAYIOMUX ()YHKIIHM:
— 3
a)y=x

6)y = Vx

IIpakTnueckoe 3ansaTue Ne 26
HeonpenesieHHbII HHTErpaJ
Heus: chopmMupoBaTh NpeacTaBieHHUsI 00 HHTETPAITBHOM HCYUCICHHUH, TOHATH €ro CYIIHOCTh, Pa3BUBAThH
HaBBIKH [IPU HAXOKICHUU TIEPBOOOPA3HBIX U HEONPEICICHHOTO HHTETpaIa.
3aganue:
1. HaiiTu HeonpeieneHHbII HUHTErpal:
a) [(3 + 4x)dx

6) [ 5 dx
B)f%dx
r)[ (sinx + 6)dx

1) [(3cosx + 2sinx — 8)dx
e)[(3x> — 5x* 4+ 3x% — 5x + 2)dx

) [ sin(5x + 7)dx

1
3)f (5x+3)zdx

1
u dx
) =
KoHTpoJibHbIe BONPOCHI [IJIS1 321U THI:

1.Yto Ha3bIBatOT MepBo0OpasHoit st hyukimu y = f(x).
2.Yxaxure 10 JIBe NepBOOOPa3HbIE IS KAXKJIOW U3 CIEAYIONMX (PYHKIUH:
a)y=x3
6)y = Vx
3.Kakoe u3 mpuBEJEHHBIX HIXKE YTBEP:KJICHHH BEPHO, a KaKOe — HET:
a) ecim v = F(x) - mepBooOpasnas s pynkuun y = f(x), o y = kKF(kx + b)- nepBoobpasznas mis
y = kx + b;
0) ecin y = F(x) — nepBoobOpasnas mis pyukiwn y = f(x), Toy = %F(kx + b) - mepBoOOpa3Hast AJst
y = f(kx + b).
4 Haxoxnaenue Gpynkuun f(x) mo manHoii ee mpousBoanoi f'(x) Ha3pIBarOT onepaueii?
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IIpakTueckoe 3ansaTue Ne 27
OnpeneneHHbIH HHTETPaJ

Heas: chopmMupoBaTh yMEHHE IPUMEHEHUE OCHOBHBIX CBOWMCTB ONPEICICHHOIO MHTETpaja, oTpadoTaTh
HAaBBIKM BBIUMCIICHUS ONPEIEICHHBIX HHTErPAJIOB.

3aganue:

1. BeruucauTh ornpeieIeHHbIA UHTErpal:

a) f15(7x6 + 2)dx
6) J(2x? - 5) dx

B)f (4x + 1)dx

-1

r)f (3 —2x—x?)dx
-2

2 8x*+7x3+5x% -3
n f

( y Ydx

KonTtpoJibHbIe BOMPOCHI IS 32U ThI:
1. UYro Ha3bIBAIOT OMpEACICHHBIM HHTerpasioM oT (yHkuum y = f(x) mo orpesky [a;b]? Kax

0003HAETCS OIPEICIICHHBIN HHTETPa?
2. B ueM cocToUT reoMeTpUUECKHil CMBICI ONPEEICHHOTO HHTEeTpaia?

hat

B 4yem cocTout (pm3mueckuii CMBICT ONPEICICHHOTO HHTeTrpaia?
4. 3anumute Gpopmyny Herotona — JleiiOHuna ams BRIYUCIEHUS ONPEAeIEHHOr0 HHTerpana?

IIpakTyeckoe 3ansaTue Ne 28
HNurerpaJ u ero npumMeHenune

Heawb: CucrtemaTu3upoBaTh TEOPETUUECKHI MaTepual Mo TeME U pa3BUBaTh YMEHUS MPUMEHSTh 3HAHUS
B HpI/IJ'IO)KeHI/ISIX I/IHTerpaJII)HOFO NCYHUCIICHUS.
3amanue:

1. CKOpoCTb JIBHKEHHS MaTepHaIbHOM ToukH 3a1aeTca popmysioit  V(t)=4t> - 2t + 1 m/c.
Haiinure myTh, mpoiIeHHBIN TOYKOM 32 MepBbIe 4C OT Havaja JBUKCHUSI.

2. Teno aBuxeTCs MPAMOIMHENHO O cKopocThio V()= 3 + 3t* M/c. HaiiuTe myTh, IpoiiaeH bl
TEJIOM 3a 2 ¢ OT HayaJa JBH)KEHUS.

3. Haiiaure nuomane GUrypsl, OrpaHU4€HHON JINHUSIMHU:
a) y=x%,y=0,x=-2,x=0.

KOHTpOJII)HbIe BOIIPOCHI AJ1A 3aIlIMThbI:

1. Yro Ha3bIBaeTCS KPUBOJMHENHON Tpanenuein?

N

ITo xakuM QopMysle MOKHO BBIYMCINTH IUIOIIAAs KPUBOJMHEHHOW Tpamenunu, F(x)- mobas
nepBooOpasnas Gynkiwn f(x)?

IpakTnyeckoe 3ansiTue Ne 29
Pagukanani
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Leas: popMupoBaTh yMEHHs IPEOOPA30BBIBATH BBIPAKEHUS, COACPIKAIINE PAIUKAIIbI, yMEHUE peIlaTh
yYpaBHEHUS COACPIKAIIUE PATUKAIIBI.

3aganue:

1. Beruncnure:

4
a)t{—j_? 6)V16*/4

B) V81-+/49 324

2. Pemure ypaBHEHue:
a) x*=81

6) x’=5

B)Vx+1=3

r) VxZ— 5x+5=1

KOHTpOJIbeIe BOIIPOCHI JIAA 3alIIUTHI:

Uro Takoe pagukan?

[Iepeuncinre cBOKCTBA KOPHS N-0i CTEICHMU.

Kak BbIUMCIINTB 3HaUEHHE CTETIEHU C JTFOOBIM LIEJIOYNCIEHHBIM TIoKa3aTeneM?
Kak rpeoOpa3oBbIBaTh BBIPAXKEHHUS, COAEPIKAIINE PATUKAIIbBI?

[IpuBenuTe npuMepbl CTENEHHBIX GYHKINH.

A e

IIpakTyeckoe 3ansaTue Ne 30
CreneHu ¥ KOpPHU

Ieab: 3HaTH CBOMCTBA CTETIEHU U KOPHS, YMETh BBIMOIHATH TOXK/IECTBEHHBIE TPe0Opa3oBaHus
BBIPAXKEHU, COEPIKALUX CTENIEHU U KOPHHU.
3aganue:

LYY rET -
1. BpruucauTs: a) /0,0625 0) V8 B) 422 #]6%438

1 4 3 5 1 3
2. Yrpocrtute BeIpaxkeHue: a) ¢3 ¥ ¢7 6) ds : de c) (tz2)* * t2

KOHTpOJ’IbHLIe BOIIPOCHI AJiAA 3aIlIMThI:

1. Kak 3anucaTh KOpeHb B N-0i CTENEHU?

2. JIyist KakuX 3HAYCHUN HE BCErJa UMEET CMBICI KOPEHb N-OM CTETEeHU?

3. YTo Hy)XHO cienaTh JIsl TOT0, YTOObI U30aBUTHCS OT UPPALIMOHAIBHOCTH B IPOOHOM BBIPAKEHUU?
4. ITpousBeeHNE N COMHOXHUTEIEH €CTh?

5. YUemy paBHO BCSKOE€ YMCIIO B HYJIEBOM CTeNEHU?

IIpakTuyeckoe 3ansaTue Ne31
IHokazarenbHass pyHKIUA

Heasn: nzydyenue rpadpuka moxkaszaTeqbHONH (PYHKIMH, €r0 CBOWCTB M BBISICHEHHE 00JacTH NMPUMEHEHUS
MOKa3aTeIbHON (QYHKIIUH.
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3amanmne:
1. IToctpouts rpaduk pynkuum a) y = 3* 0)y = (%)x +2
2. 3anicath cBoiicTBa QyHKIMU Yy = 3%

KOHTpOJIbHLIe BOIIPOCHI VI 3aIUTHI:

C xakuM OCHOBAHHEM HE PACCMATPHUBAIOT MTOKA3aTENbHYIO (QYHKINIO?
Kakas ¢yHK1IMs Ha3pIBaeTCs MOKA3aTEILHON?

OO6macth onpezesieHns MoKa3aTeabHON QYHKIIUHA — 3TO?

Kaxkoit sBnsiercs nmokazarenbHas (YHKIHS: Y€THOW WJIM HEYETHOM ?

M NS

VYKaXuTe MHOYKECTBO 3HAUYCHUN MMOKa3aTeIbHOU PYHKITUN?

IIpakTnyeckoe 3ansaTue Ne32
IMoka3aTenbHble ypaBHEHUS

Hean: yriyOiieHne MOHUMAHUS CYIIHOCTH PAa3JIMYHBIX METOJOB PEIICHMs MOKa3aTeIbHBIX YpaBHEHUN
JJIA HOJIy‘IeHI/ISI HOBBIX 3HaHl/If/'I.

3aganmue:

1. Pemure mmokasareinbHOE YpaBHCHUC!

)55 =25 6)8 == 6) 6= V6

B) 621 =36 r) 6% +5%x65—6=0

KOHTpOJIbeIe BOIIPOCHI IJIf 3AIIIUTHI:

[Tepeuncnuth crocoObl peleHus MoKa3aTeIbHBIX YPaBHEHUN?
JIro6as cTerens MoJIOKUTEILHOTO YUCIIa €CTh YHCIIO. . ..
[Ipu nenennn 0MHAKOBBIX OCHOBAaHMI, OCHOBAHUE OCTAETCS MPEKHUM, a TTOKA3aTeNId CTEIeHeH?

sl .

Kak pemaercss ypaBHEHHE, €ClIM OJHA M3 €ro 4acTedl COAEPKUT alreOpandyeckyrd CymMMmy C
OJINHAKOBBIMH OCHOBaHUSIMH?
5. Kakoli 3HaK Hy’XHO nocTaBuTh Mexay 4* — 10 x 2*+ 16 u 0?

IIpakTnyeckoe 3ansaTue Ne 33
ITokasaTenbHBIC HEPABEHCTBA

Ieab: 3HAKOMCTBO C MOKa3aTeNbHBIMH HEPABEHCTBAMHU I OCHOBHBIMH METOJaMH pelIeHHs, 00001eHne
3HaHUN U YMEHUI 110 TPUMEHEHHUIO METOJOB PEILIEHUS MOKAa3aTEIbHBIX HEPABEHCTB.
3amanmue:

1. Peminte HEpaBEeHCTBO:
a) 5** > 625 0) 4* <64

(D=5 1) 2x05%+3505-220

KOHTpOJ’IbHLIe BOIIPOCHI AJiAA 3AlIIMThbI:

1. IToka3aTenbHBIMH HA3bIBAIOTCS HEPABEHCTBA, COACPKAIIIHE. . .

2. HazoBuTE METObI pEIICHUS MTOKA3aTeIbHBIX HEPABEHCTB.

3. Ecnmu ocHOBaHmWe cTemeHW a OoJbIlle €IUHUIIBI, TO HEpPaBEHCTBO &' > 1 cmpaBemjiiBO TOTla W
TOJIBKO TOrAa, Korjaa x?
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4. Ecmu ocHoBanme crenenn 0 < a< 1, To HepaBeHCTBO @ < 1 crpaBeyIMBO TOT/Ia ¥ TOJIBKO TOT/A,
Korza x?
IMpakruueckoe 3anstue Ne 34
Jlorapudmpi

Ileanb: 3HaTh onpejesieHue Jorapudma, OCHOBHOE Jorapu(hMHUECKOe TOKAECTBO U €ro CBOMCTBA, yMETh
IPUMEHATH JUIsl BHIYUCIIEHHUS JTorapudma.

3amanmue:

1. Berauciure: ) 2!09232 g) 41110942 p) 1010910 0,01-2

2. Haittu x: a) loge,55 =x 0)logs % =X B)logzex =2

6) logs 50 B) log,10+log; 50—-log, 4

910g5 2

3. Boruucnure: a) log, 9 + 2 log, 8 - 2log, 3

2log, 8+log, f—é —log, 25

r)

KoHTpoJsibHbIE BONPOCHI AJIsl 3a1IUTHI:
1. Ha3oBuTe OCHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO.
2. UYemy paBeH Jorapudm MPOU3BEICHUS JABYX IMOJTOKHUTECIBHBIX YHCET?
3. Jlorapudm 4acTHOTO BYX IMOJIOKHTEIBHBIX YHCEN PaBEH?
4. Jlaiite ompexaeneHue orapudma.
5. Uewmy paBeH aecsaTuuHbli uncna 100?

HazoBure ¢popmyny nepexona K HOBOMY
IIpakTnyeckoe 3ansiTue Ne 35
I'padguxu norapupmuyeckux GpyHkumi

Henab: paciiupuTh npeacTaBieHus o JorapupmMuyueckoit pyHKINN, IPUMEHEHNE €€ CBOWCTB B
HECTaH/IapPTHBIX CUTYyalIHsIX.
3ananmne:
1. Tloctpoiite rpaduk QyHKIINH U TIEpEeUnCIATE CBOMCTBAa GyHKIMKH: Y = logix
3

2. Iloctpoute rpadux pynkuuu: a) y = logix + 2 0)y =logzx—3
2

3. Haitture o6macth onpenenenus Gpyukuuu: y = logs(x? — 8x + 12)
KOHTpO.}IbeIe BOIIPOCHI IJIAA 3aIUTHI:

Oynkius, oOpaTHas MoKa3aTeNbHOU (DYHKIIUM, HA3bIBAETCS?

@Oynkius y = log, x Bo3pacTaer Ha Bcell 00JIaCTH ONpeIeIeHUs IPU KaKOM 3HaYeHUH (a)?
Oynkius y = log, x yObIBaeT Ha Bceil 06iacTu ornpeiesieHus pu KakoM 3HaueHuu (a)?
Nwmeer nu norapudmuyeckast GyHKIUS HanOoblIee 1 HAaMMEHbIlee 3HaUeHHsI?

AN

I'padux pynkmu y = log, x cUMMeETpUYeH rpapuKy NOKa3aTeaIbHONH QYHKIIUH OTHOCHUTEIHHO?

IMpakTuueckoe 3ansaTue Ne 36
Jlorapupmuyeckue ypaBHeHUs

Heab: popmupoBaHre OCHOBHBIX IPUEMOB pPEIICHUS JOrapu(PMUUECKUX YpaBHEHHIH,
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MOBTOPUTH ONPEIETICHHE U CBOMCTBA JIorapudma.

3aganue:

1. Pemuth ypaBHEHUE

a) log;(14 — x)=1og; 5

0) logs(4x — 15)=1logs(x + 3)
B) log,(5x — 6)=2

r) 2logs? x -5logs x +2=0

KOHTpOJ’ILHLIe BOIIPOCHI IJIAA 3alIIUTHI:

1. JlorapupmuueckumMu ypaBHEHUSIMH Ha3bIBalOT ypaBHEHUs Buaa?
2. Tlouemy mpu pemieHue Jjorapu(pMUUYECKUX YPAaBHEHUH MOTEHLUPOBAHHMEM BO3MOKHO IOSIBICHUE
IIOCTOPOHHUX KOpHE?

IpakTuueckoe 3ansitue Ne 37
Jlorapudpmudeckne HepaBeHCTBA

]_[e.]'ll): IIO3HAKOMUTH C HOFapI/I(bMI/I‘-IGCKI/IMI/I HepaBeHCTBaMI/I, I10Ka3aThb CHOCO6I)I pemeHI/m
norapuMUIECKHX HEPaBEHCTB.

3aganue:

1. Pemuth HepaBeHCTRA:

a)log,(5x —2) > 1
6) 10g0'8(5X — 8) < 10g0,8 (ZX + 7)

B) logs(3—2x) > logs(4x+1)

KOHTpOJ’IbHLIe BOIIPOCHI AJIA 3aIIIMThBI:

1. JlorapudmuueckuM HEPaBEHCTBOM Ha3bIBaeTCs HEpaBeHCTBA BHia?
2. Koraa norapudmuyeckoe HepaBeHCTBO MEHSET CBOM 3HaK?

6. OCHOBaHUIO.

IIpakTHyeckoe 3ansitue Ne 38
MHoxecTBa

Iesib: HAYyYINTHCS BBIMOIHATE ONEPAIUU HAT MHOKECTBAMH.

3amanmue:

1. Tausr nBa muOKecTBa: A={2; 4; 5; 8; 11; 12} u B={0; 1; 2; 3; 4; 5}. Haiigure nepeceueHne JaHHBIX
MHOYKECTB.

2. Jlanubl qBa muoxectBa: A={2; 4; 6} u B={1; 3}. Halinure 00beIMHEHNE NAHHBIX MHOKECTB.

3. Jlausl aBa MHOXecTBa: A={x € R, 5x + 13 > 0} u B={x € R, x + 5 > 1}. Haiigure o0be1uHeHNE U
nepeceueHne AaHHBIX MHOYKECTB.
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4. Jlansl 1Ba MHOXkecTBa: A={x € R, x? <4} uB={x € R, x + 3 > 0}. Haiinure oObe1HHCHUE U
nepecevyeHre JTaHHBIX MHOKECTB.

KOHTpOJIbHLIe BOIIPOCHI IJIA 3aIUTHI:

1./laiiTe onpeneneHre MHOXKECTBA ?

2. Ilepeuncnure ciocoObI 3a1aHUST MHOYKECTB?

3. YTo Ha3bIBAIOT [IEPECEUEHUEM JIBYX MHOXKECTB?
4. Yro HA3BIBAIOT O0OBEIVMHEHUEM MHOXKECTB?

IIpakTuyeckoe 3ansaTue Ne 39
I'padnl

Llesib: 3HATH OCHOBHBIE TIOHATHS TEOPHH TPadoB.

3aganue
1. Onpenenuth cTENEHU BEpIINH rpada, A ;
M300paXEHHOT'O Ha PUCYHKE. ————
3 . 2
2. JlaHa ceTb jKeNe3HbIX TOpOT, COCIUHSIONIMX HaceleHHbic 1yHKThL. HailiTu kparuaiimue

nyta oT ropoaa OpenOypra (1) 1o KaxJI0ro HaceJeHHOTO IMyHKTa (€ClM ABUTAaThCS MOXHO TOJIBKO IO
J0oporam).
&
- f'\ 7
- 4 \\'-.

¥ |
) SIS ¢y

OPEHEYPT 5 {77~
ey

3. [TocTpouTth rpad mMocraBoK KOJECHBIX Map Ha paclpeieiuTeNbHble CKIAAbl M0 YCIOBHIO:
«Ha CKJIaae TOTOBOI NPOAYKIMKU MNPOMBIIIIICHHOTO NPCANPUATHA HUMCECTCA 3alacC KOJICCHBIX IIap B
konnyectBe 800 mT. MuHMMaIbHBIN (pe3epBHBIA) MX OCTaTOK Ha 3TOM CKjajae cocrasiser 90 1mr.
[Ipoaykuus npeanpusTHs pean3yeTcsl Yepe3 TPHU paclpeaeTuTeNbHbIX CKiIaaa. 3amac KOJeCHbIX map Ha
ckinange Nel paBeH 75 IUT. IpU CpeAHECYTOUHOM OOBeMe MX Mpoaax 22 IT. 3amachl KOJECHBIX Map Ha
ckiaage Ne2 — 95 mr., a Ha cwiage Ne3 — 100 mT. mpu cpeaHECYTOUHBIX OOBbEMax HMX MPOAAXK
COOTBETCTBEHHO 25 1 35 mT»

KOHTpO.HbHI)Ie BOIIPOCHI IJIA 3aIUTHI:

1. atp onpenenenue rpaga.
2. Kakue neranu npu n3o0paxxeHuu rpada He BaxKHbI?
3. Yro Ha3bIBAaETCS MapLIPYTOM, LENBIO, IIUKIOM?

IIpakTuyeckoe 3anaTue Ned()
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IlepecTanoBKH, pa3MelleHUsl, COYETAHUS

Ilesb: 3HaTh U yMETh IPUMEHATH (POPMYIIBI IEPECTAHOBOK, pa3MEIICHUH, COUCTaHUH.

3ananmue:
3 5
1. Beruucauts: 1) P 2) A 3) Cs 4)P7 -Ps
10! 8!— 6!
2. Bouncauts: 1) 83l 2) S

3. Y4eHuKy Heo0X0UMO caaTh 4 3K3aMeHa Ha MPOTsHKeHUU 8 nHer. CKOIBKUME CITOCO0aMHU MOXKET OBITh
COCTaBJIEHO PACIIUCAHUE €T0 3K3aMEHOB?

4. Kypbep J0KeH pa3HeCTH MakeThl B 7 pa3HbIX yupekaeHuid. CKOJIbKO MapIIpyTOB OH MOXKET BBIOpaTh?
5. B kmacce 7-M yyammxcs YCIENIHO 3aHUMAIOTCS MareMaTukod. CKOJBKUMH CIOCO0aMH MOXKHO
BBIOpATh U3 HUX JBOMX JJISl y4acCTHs B MAaTEMaTUYECKOM ouMIuaje?

6. B nmaccaxxupckom noeszzae 9 BaronoB. CKOJIBKUMH CIIOCOOAMU MOXKHO paccaauTh B Ioe3ze 4 uenoBeka,
MIPH YCIIOBUH, YTO BCE OHM JIOJKHBI €XaTh B Pa3IMYHBIX BaroHax?

7. CKOJIBKMMH Pa3IMYHBIMHU CIIOCOOAMU ISl y4acTUsl B KOH()EPEHIINU 13 9 WICHOB HAyYHOTO 00IIecTBa
MO’KHO BbIOPATh TpeX CTYAECHTOB?

8. Cxonbkumu crioco0amu U3 15 CTyAEHTOB IpyMIibl MOXKHO BBIOPATh TPEX JUIS y4acTUs B MIPa3JHUYHOM

KOHI1IepTe?
KoHTpoJsibHbIE BONIPOCHI AJIsl 3aIUTHI:
1. Yro HazpiBaeTcs n- ¢pakropuaiom?
2. Yro Ha3bIBaeTCs MepecTaHOBKaMu?
3. Yto Ha3bIBaeTCs NepeMeIieHusIMU?
4. UYrto Ha3bIBaeTCs COYETAHUAMMU?

IIpakTuueckoe 3ansaTue Ne 41
Teopus BeposiTHOCTEH

Heab: yMeTh BBIYHUCIISATH BEPOSATHOCTH COOBITHI HA OCHOBE TIOJICYETa YHCIIa MCXO/I0B.
3ananue:

1. Cpenu 170 neraneii, N3roTOBIEHHBIX HAa CTaHKE, OKAa3aJoCh § JETajeil, HE OTBEUYAIOUIMX CTAaHAAPTY.
HaiinuTe BeposTHOCTB BBIOOpA J€TaNM, HE OTBEYAlOIIel CTaHAapTy.

2. Konrtponép, nposepssa kauectBo 500 uznenuid, ycranoBui, yTo 10 U3 HUX OTHOCHUTCS KO 2-MYy COpTY, a
octasibHble K 1-My. HaiimuTte BeposiTHOCTB: a) BbIOOpa u3aenus 1-ro copra; ©) BbiOOpa u3nenus 2-ro
copTa.

3. Ha cxiane umeercs 50 neraneid, U3roTOBIEHHBIX TpeMs Opuranamu. M3 HUX 25 U3TOTOBIEHO NEpBOM
Opuranoii, 15- Bropoit u 10 — Tperbeil. HaiiTu BepossTHOCTH TOrO, 4TO Ha COOpPKY MOCTyINuWja JeTalb,
M3TrOTOBJIEHHAsI BTOPOW U TpeThell Opuraaoi.

4. UrpanpHyto KOCTbh OpocaroT Tpuxk/ibl. KakoBa BEpOSTHOCTb TOTO, YTO BBIMAAET IUdpa 57

KOHTpOJ’IbHLIe BOIIPOCHI AJiAA 3aIIIMThbI:

1. Kak ¢popmynupyercs Teopema CI0KEHUSI BEPOSITHOCTEH?
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Uemy paBHAa cyMMa BEpOSITHOCTEH POTHUBOIIOIOXKHBIX COOBITHI?

3. B kop3une 5 6enbix, 3 UepHBIX U 7 MOJIOCATHIX MApOB. YeMy paBHA BEPOSTHOCTh JIOCTAaTh HAYTal
OJIHOILIBETHBIN 1ap?

4. Yro Ha3bIBaETCH YCIOBHON BEPOSATHOCTHIO?

Kak popmynupyercs TeopeMa yMHOKEHHS BEPOSTHOCTEH?

bt

IpakTuyeckoe 3anaTue Ned2
MarteMaTH4YecKasi CTATHCTHKA

Henab: nproOpecTy HaBbIK HAXO0XK/IEHUS MAaTEMAaTUYECKOTO OXKUAAHUS, JUCTIEPCUU U CPETHETO

KBaJPAaTUYHOIO OTKJIOHEHMS JUCKPETHOU CIIy4alHON BEJIUYMHBI 3aKOHOM PaCIIPEICIICHHUS.

3ananue:

1. Haiimure w™aremarndeckoe oxuganue M(X), mucnepcuro D(X) u cpemHee KBaapaTHYHOE
otkioHenue 6 (X).

X -1 -2 -3 -10 -12 -20 -30 -40

p 0.1 0.1 0.1 0.09 0.3 0.009 0.3 0.001

KOHTpOJIbeIe BOIIPOCHI JIf 3AIIUTHI:

1. Kakas BennnunHa Ha3bIBae€TCS CIy4alHOU?
2. Kakag ciayyaiiHasi BeTMUMHA Ha3bIBA€TCS IUCKPETHOMU?
3. UYro HazbIBaeTCs 3aKOHOM paclpe/ieeHus CllydyailHON BeTMYUHBI?

IIpakTHyeckoe 3anaTHe Ne43
KomOunaTopuka u Teopusi BepOATHOCTEH

Henab: nproOpecTr HAaBBIK PELICHUS MPUKIAJAHBIX 3a/1a4 Ha HaX0XAEHUE BEPOATHOCTH COOBITHS, HAa
OTpesieJIeHUE BEPOSITHOCTU C MCITIOIb30BAaHUEM TEOPEMBI CI0XKEHHUS BEPOSATHOCTEH.

3ananmne:

1. B ypHe conepxurcs 8 6enbix 1 6 KpacHbIX 1mapoB. CirydaiiHeIM 00pa3oM BeIHUMAIOT 4 miapoB. Kakosa
BEPOSITHOCTH TOT0, YTO CPe/Id HUX UMEETCs: a) pOBHO 3 OeJbIX 1IapoB; 0) MeHbIE, yeM 3 OelbIX II1apoB;
B) XOTs OBbI OZIH OeJbIi mmap.

KOHTpOJ’IbHLIe BOIIPOCHI AJiAA 3aIIIMThbI:

1.YT0 Ha3pIBaeTCS COUYETAHUAMMU?

2.3anumute GopMyITy JUIsl BBIYMCIEHUS COYETaHHM.

3.Kaxue coObITHSI HA3bIBAIOTCSI HECOBMECTHBIMU, TPOTUBOMOIOKHBIMU, HE3aBUCUMBIMH, 3aBUCUMbBIMU?
4.YT0 Ha3bIBACTCS YCIOBHON BEPOSITHOCTHIO?

5.Copmynupyiite TEOPEMBI CI0KEHUS U YMHOKEHUS BEPOSITHOCTEH.

6.Kakue coObITHS Ha3bIBatOTCA J0CTOBEpHBIMU? [IpuBeanTe mpumMepsl.

7.Kakue coObITHS Ha3BIBAIOTCSI HEBO3MOXKHBIMU? [IpHBeiuTe MpuMepshl.

8.YTo Ha3bIBaETCs BEPOSATHOCTHIO COOBITHS?

IIpakTyeckoe 3ansaTue Ned4
Pemenue ypaBHenuii

87



Leab: mOBTOPUTH pelICHHE MTOKA3aTEIbHBIX, IOTAPUPMUUECKUX ypaBHEHUI.

3aganue:
1. Pemure noka3aTenbHbIC YPaBHEHUS:

1 2-3x
a)(gj =25

6)3" 3" +3"" =63
p(WI0) =107

2. Pemute norapuMudecKue ypaBHEHUS:
a)log,(2x—1) =3

0) logio(4x+5) —log,o(5x + 2) =0

B) logz(2x+ 1) = log3 13 + logs 3

KOHTpOJIbeIe BOIIPOCHI IJIAA 3aIIUTHI:

Yto Ha3kIBaeTCs KOpPpHEM ypaBHeHI/ISI?

sl .

IIpakTyeckoe 3anaTHe Ne 45
Peurenue HepaBeHCTB

Ilem,: MOBTOPHUTH PCHICHUC MMOKA3aTCIIbHbBIX, J'IOFapI/I(i)MI/I‘leCKI/IX, HppauOHAJIbHBIX HCPABCHCTB.

3aganme:
1. Pemnts HepaBeHCTBA:

a) 777 >49

R
<L
B) 5
r)\/x+2 >A4d—x
H) \/X—Z SX—Z

e) 1085(3 —_ ZX) 2 10g5(4’x + 1)

KOHTpOJIbHI)Ie BOIIPOCHI VIS 3aIUTHI:

YpaBHeHHE MIpeICcTaBIseT cOO0H PaBeHCTBO. ..

[lepeuncnure oOIMEe METOABI PELICHUS YPABHEHHUIA.
B yem cocTout cyTh MeTO/1a 3aMEHBI IEPEMEHHON MPU PELICHUN YpaBHEHUI?

1. Ecnu HepaBeHCTBA 3aMMCHIBAIOTCS C TOMOIIBIO 3HAKOB < MJIA >, TO UX HA3bIBAIOT ... HEPABEHCTBAMM.
2. Ecnm o0e yacTu HepaBEHCTBAa YMHOXXHUTH WJIM Pa3AeIUTh Ha OJTHO M TO K€ IMOJOKUTEILHOE YHCIIO, TO

... HCPABCHCTBA HC U3MCHUTCA.

3. Ilepeuncnure 00mME METOBI PEIICHUS HEPABEHCTB.

IpakTnyeckoe 3ansiTue Ne 46
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ITapamerpsbl

Ilesib: U3y4nTh OCHOBHBIE CITIOCOOBI PEIICHUSI YpaBHEHUH U HEPABEHCTB C TTapaMeTPaMH.
3aganue:
1. Ilpu Bcex 3HaUEHHUSX MapaMeTpa @ PELUIUTh ypaBHEHUE:

e +3|-alx—1]|=4.

KOHTpOJ’ILHLIe BOIIPOCHI JIA 3alIIUTHI:

1. Yro Takoe napametp?
2. llepeuncnuTe OCHOBHBIE METO/IbI PELLICHUS 3aJJaHU C TapaMeTpamH.
3. CocraBbTe AJITOPUTM PEIICHUS 3a]1a4 C TapaMeTpamHu.

Kountposnpyemsie komnerenunu: OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Kpurepun oueHku:

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

«4» — o1 76% no 85% npaBUIIBLHBIX OTBETOB.

«3» — 01 61% 10 75% npaBUIbHBIX OTBETOB.

«2» —mMenee 61% npaBUIBHBIX OTBETOB.

Hepeqeﬂb BOIIPOCOB JIA MOATOTOBKH K 3K3aMCHY:

Yro Takoe npocToe uncio?

Kaxoe uricro Ha3pIBaeTcst COCTaBHBIM?

Paznoxwre Ha pocTeie MHOKUTENH Unciio 720.

CdhopmymupyiiTe TeOpeMy O JEIEHUH C OCTaTKOM.

Yro Takoe B3aMMHO IPOCTHIE YnCia?

Kakue 3HaeTe cBOICTBa OTHOIIEHHS JETMMOCTU Ha MHOYKECTBE HAaTYpaIbHBIX YHCeN?
JlaiiTe onpeneneHne YuciIoBOi OKPYKHOCTH.

Uro Takoe sin t, cos t, tg t, ctg t?

[lepeuncanre OCHOBHbIE CBOICTBA (DYHKIIMU y=COSX.

10. Ilepeunicnute OCHOBHBIE CBOMCTBA (DYHKIIMU y=SinX.

11. YTto Takoe ropu30HTaIbHBIE U BEPTUKAIbHBIE ACUMIITOTHI?

12. B 4eM cOCTOUT reOMETPUYECKHI CMBICI TPOU3BOIHON?

13. YTo Ha3bIBAIOT NIPEJIEIOM YHCIOBOM MOCIEN0BATEIBHOCTH?

14. B ueM cocTOUT PU3NYECKUI CMBICI TPOU3BOIHON?

15. ChopmynupyiiTe onpenenaeHne NpoOU3BOTHOM.

16. [lepeuncnure OCHOBHBIE MpaBmiia qudPepeHITMpPOBaAHNUS.

17. IlepeuricnuTe OCHOBHBIE AKCHOMBI CTEPEOMETPUU U UX CIIEICTBUS.

18. Kakue npsiMbple B IPOCTPAHCTBE HA3BIBAIOTCS NapAJIIEIbHBIMU?

19. JlaiiTe onpeneneHue napajieIbHOCTH NMPSAMOU U INIOCKOCTH B IIPOCTPAHCTBE.
20. Kakue npsiMble B IPOCTPAHCTBE HA3BIBAKOTCS CKPELIUBAIOIIIMMUCS ?

21. Yto Takoe yron Mexay CKpeIUBaOIIUMHUCA TPSIMBIMU?

22. JlaiiTe onpeaesieHne NepneHuKyYISIPHOCTH IIPSIMOM M TUIOCKOCTH B MTPOCTPAHCTBE.
23. Yrto Takoe mepreHIuKysp?

24. Yto Takoe MpOoeKIHs MPsMON Ha MIIOCKOCTh?

25. Kakue 110CKOCTH B IPOCTPAHCTBE Ha3bIBAIOTCS MEPIEHIUKYISIPHBIMU?

26. Yto Takoe ABYyrpaHHBIA yrom?

27. Yto Takoe pagukan?

AR R
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.

45.
46.

47

57.
58.
59.

60.

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

75.
76.

[lepeuncnure cBOMCTBA KOPHS N-0il CTEIIECHH.

Kak BbIUMCINTE 3HaUEHHE CTETIEHU C JTIOOBIM LEJIOYNCICHHBIM TIOKa3aTeneM?
Kaxk mpeoOpa3oBbIBaTh BEIpAKEHUS, COJIEPIKAIINE PATUKAIIBI?

[TpuBenuTe mpUMeEphI CTENEHHBIX (QYHKINH.

JlaiiTe onpeneneHue noka3aTeabHON (QYHKIIUH.

[lepeuncnure CBOWCTBA MOKa3aTENbHON (DYHKIINU.

[IpuBeauTe mpuMepsl MOKa3aTEeIbHBIX (PYHKIIHIMA

Kakue ypaBHeHMsI Ha3bIBAIOTCS 10KA3aTEIbHBIMU?

Kakune HepaBeHCTBa HAa3bIBAIOTCS MOKA3aTEIbHBIMU?

Haiite onpenenenue orapudpma.

[Tepeunciure cBolicTBa JIorapuPMUIECKON (HyHKIIUH.

[lepeuncnure cBoiicTBa Jorapudma.

Kakwue cymecTByoT METO/IbI pelieHus JJIorapupMUIecKux ypaBHEHUN?

Kak nepeiiT K HOBOMY OCHOBaHHIO Jiorapupma?

UYro o3HauaeT nocrosiHHas C B OIPeIEIIEHUH HEONIPEAEIEHHOTO NHTErpana?

[ToueMy uHTErpan Ha3bIBAECTCS HEONPEACIEHHBIM?
Kakas ¢pyHkuus Ha3piBaeTcs epBoOOpa3HOM 1S 3ajaHHON (QYHKIUU?

Yrto Ha3BIBacTCH HCOMPCACIICHHBIM I/IHTGFpaJIOM?
B uem cocTout reomeTpuuecKuii CMBICI HEOIPEIEIEHHOTO HHTErpasa’?

. Kakue Buzpl 1BHKEHUH B IPOCTPAHCTBE BbI 3HAaeTE?
48.
49.
50.
51.
52.
53.
54.
55.
56.

Kakue 1Ba BeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?

JlaiiTe onpenesieHne BEKTOpa B IIPOCTPAHCTBE.

YeMy paBHO CKaJISIpPHOE POU3BEIEHUE BEKTOPOB?

Kakue 1Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCSA KOMILJIAHAPHBIMU?

[Ipu3ma umeer n rpaneil. Kakoii MHOrOyrojgbHUK JIEKUT B €€ OCHOBAaHUU?

Kak n3menutcst 00beM cepsbl, eciiu ee pajnyc yBeaIuuuTs B 5 pas?

MoryT 11 Bce rpaHy TPEYTroabHOW NUPAMUJIbI OBITH MPSIMOYTOJIBHBIMHU TPEYTOJbHUKAMU?

Yro npencTaBiIsioT COO0N CeUeHUs HUIMHAPA MIIOCKOCTSIMHU?

Moryt nu aBe cdepbl ¢ 0OOUMM LEHTPOM M C HEPaBHBIMU pajlyCcaMU MMETh OOIIYIO0 KacaTelbHYIO
IIJIOCKOCTB?

Touku A u B npunaiexar wapy. [Ipunaanexur au mapy i1rob6as Touka otpe3ka AB?

PaBHBI 11 ApyT IpYTy YIIIbl MEXy 00pa3yloUMMHI KOHYCa U INIOCKOCThIO OCHOBAaHUS?

N3menurca au o0beM IWIMHApPA, €CIIM JAMAMETP €ro OCHOBAHMS YBEIWYUTh B 2 pa3za, a BBICOTY
YMEHBIIUTS B 4 pa3za?

byger nm nupamupa mnpaBWIbHOM, e€clu ee OOKOBBIMHU TIpaHSMU  SIBISIOTCS IPAaBUJIbHBIE
TPEYrOJIbHUKN?

OTtHoieHne 06beMOB ABYX 11apoB paBHO 8. Kak oTHOCSTCS Miomaau ux moBEpXHOCTEH?

Uro npencrasiser co0oit yuco i?

Kaxkoe 4ncino Ha3pIBatOT KOMIUIEKCHBIM?

Kak HaiiTy MOZlyJIb KOMIUIEKCHOTO YKciia?

Kaxue komriekcHble Yyuciia Ha3bIBalOTCS CONMPSKEHHBIMU?

Kakne cymecTBytoT GopMbl KOMIJIEKCHBIX YHCEN?

[lepeuncnure ocCHOBHBIE 3a/1a4l KOMOWHATOPUKH.

Yro HazbIBaeTcs n- Gpakropuaiom?

UYrto Ha3pIBaeTCs NEPECTAHOBKAMHA?

Uro Ha3bpIBaeTCs EpEMEILIEHUIMU ?

UYrto Ha3pIBaeTCS COUYECTAHUAMMU?

Kak popmynupyercs Teopema ciokeHust BEpOSITHOCTEH?

Yemy paBHa cymMMa BEpOSITHOCTEH MPOTHBOIIOIOKHBIX COOBITHI?

B xop3une 5 Oenbix, 3 yepHBIX U 7 MOJOCATHIX IIAapoB. UeMy paBHAa BEpOSTHOCTHb JOCTaTh Hayraj
OJIHOLIBETHBIN 1ap?

UYro Ha3bpIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

Kaxk hopmynupyercst TeopemMa yMHOKEHHUS BEPOSTHOCTEHN?
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77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

[Tepeunciure 00IIME METOIBI PEIICHUST YPABHCHUH.

[lepeuncaure obIIKE METOIBI PEILICHHUS HEPABEHCTB.

B 4yem cocTouT CyTh METOAA 3aMEHBI IEPEMEHHON MPH PEIICHUN YPABHEHU?
IIepeuncinre METOABI PELICHUS CUCTEMBI YPAaBHEHHM.

CocTraBbTe aITOPUTM PELICHUS 33/]1a4 C TapaMeTpaMHu.

Cdhopmynupyiite anroput™ AelieHUss MHOTOYWICHOB 0€3 OcTaTKa.
Chopmynupyiite anroput™ AelieHuss MHOTOUJIEHOB C OCTaTKOM.

Kak 3Byuut Teopema bezy?

Kak Beirsiiut ¢hopMyiia COKpaieHHOr0 YMHOXKEHHUS 1711 BBICHINX CTEHeHeH?
Kakue cymiecTByroT METO/Ibl pEIIEHUs] YPABHEHUH BBICIIUX CTENEHEN?
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3ananus 1J151 OLlEHKH OCBOEHMS mpeaMeTa 3a 1 cemectp

TunmoBo# BAPUAHT JIS 3a4€Ta ¢ OLEHKOM
Pemenne 3amaHuii JOKHO OBITh TNPUBEACHO IOJHOCTHIO, COMPOBOXKIATHCS — PAa3BEPHYTHIMU
MOSICHCHUSIMH: HEOOXOJMMO TPUBECTH B OOIIEM BHJE BCE HCIONBb3yeMble (HOPMYIbBI; OOBSICHUTH H
MOTHBHUPOBATh BCE JAEWUCTBUSA IO XOAY pELICHHs, clenarth HeoOxoauMmele yeprexu. [locne perieHus
KQ)KJI0TO 3a/IaHUs JOJDKEH OBITh 3aITUCaH OTBET.
Bpems BbinosiHeHus 3a1aHuiil — 90 MUHYT
1.(1 6asn) Haiitu myuny Bektopa: a{3; 0;4 }.
2.(1 6am1) Beruncante y', ecin y = 2x° + 17x+3.

3.(1 6ann) Haiigute nuaronanb npsMOYTrojbHOTO Mapalijiesienumnesa, eCiil ero u3MepeHus paBHel 4; 1; 4.

4.(2 6anna) Haiinure Hanbonbllee ¥ HaUMeHblIee 3HaueHus GpyHKIUM y=X> -7x°> +11x-21 Ha oTpeske
[-1;0].

22—22_1

5.(3 6anna) Berunciure ETPRER

ecnmmz; =3+ 2ivz, = —2+ 3i.

ITAJT0OHBLI OTBETOB

1 2 4 5

3
5 10x*+17 V33 -40;-21 0,25+3,751

Kpurepun onenkmn:

«5» — o1 86% 10 100% mnpaBUIBHBIX OTBETOB.
«4» — ot 76% 1o 85% mpaBUIBLHBIX OTBETOB.
«3» — 01 61% 10 75% mnpaBUIBHBIX OTBETOB.
«2» —meHee 61% mpaBUIbHBIX OTBETOB.
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3anaHus 17151 OLEHKH OCBOCHMSI MMpeAMeTa 3a 2 CEMECTp

KY -54
OTXT — crpykrypnoe nonpazaenenue OpUIIC — ¢punmana [pusl ' YIIC

PaccmoTtpeno npenmeTHOM SK3AMEHAILIMOHHBIN BUJIET Nel YTBEPXAIO

(uMKIOBOI) KOMHCCHEH OVILO07 MaTteMaTuka PykoBoauTenb CTpyKTypHOTO

« » 2026 . noxpasnenenus CIIO (OTXKT)

I'pymma Cemectp_II
IIpencenarens ITIK IL.A. T'paueB
« » _2026T.

HHcTpykuus 11 00y4aoumumxcst

DK3aMeHaIMoHHas paboTra BKIOYaeT1S 3amaHus mo anredpe W HavajgaMm aHaiu3a U TeOMETPHUH.
Yacte 1 comepxkur 12 3amanuii (1-12) mo 1 Gammy, gacte 2 — 3 3amanus (13-15) mo tpu Gamna. [Ipu
BBITIOJTHEHUH 33JaHuil yacTu 1 HE0OXOAMMO MPEACTaBUTh KpaTKoe pelieHue. Perenue 3aganuii yactu 2
JOJDKHO OBITh MPHUBEACHO MOJHOCTBIO, COMPOBOXKIATHCS PAa3BEPHYTHIMH ITOSCHEHUSMHU: HEOOXOIUMO
MIPUBECTH B OOIIEM BUJE BCE HCIONb3yeMble (OPMYIbl; OOBSICHUTh 1 MOTUBHPOBATh BCE JCHCTBUS IO
XOJly peIIeHHUs, clejaaTh HeoOXoaumbie uepTexu. llocnme pemeHus KakKaoro 3aJaHus JIOKEH ObITh
3amMcaH OTBET. 3a/laHusl SBJSIOTCS CTaHIAPTHBIMU JJISl Kypca MaTeMaTUKH CPEIHEro (IOJHOro) OOIIero
oOpa3oBaHwUsI.

Kpurepum ouenkn

Otmertka (OIICHKA) KonuyecTBo npaBHiIbHBIX KosimdyecTBO MpaBUIILHBIX OTBETOB B
OTBETOB B % Oaynax
«5» (OTIMYHO) 86-100 19-21
«4» (xopor11o) 76-85 16-18
«3» (yIOBIETBOPUTEIHHO) 61-75 13-15
«2» (HEeyJIOBIETBOPUTEIBHO) 0-60 12

Bpems BbinosiHenus 3aganmii — 120 munyT

Yacrs 1. IIpeacraBbTe KpaTKOE peLicHUE

1.(1 6a1) Ynpocture Boipaxkenue: 7' -7%2,

2.(1 6am1) Pemure nokasarensHoe ypaBHeHue: 32 = 31,

3. (1 6amn) Beruucnure: logs2 + loga 16.

4.(1 6aan) Pemmre norapudmudeckoe ypaBuenue: logs(x+2)=2.

S. (1 6asn) Haiigute MHOXKECTBO BCeX MEepBOOOPa3HbIX (PYHKUIUN y = COS X.

. . 3
6.(1 6au1) Berunciute OnpeIeEHHbINA HHTErpa [ o x%dx.

7.(1 6a1) CKOTBKUMH CIIOCOOaMU MOTYT IIECTh YEJIOBEK CTOSITh B OYepe/b K TeaTpaabHOM Kacce?
8. (1 6ann) OnpenenuTs cTeNeHb BepIIMHbI A rpada.

B

A
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9. (1 6a/ur) BeruncauTh MaTeEMaTHYECKOE 0’KUIAHUE TUCKPETHON CIy4aiiHON BEIMUYMHBI, 3aJaHHON

3aKOHOM PaCIpeICIICHHS.

X 1 2

3

p 02 | 03

0,5

10. (1 6ana) Pemure HepaBeHcTBO: 877 > 0,125 .

X X
11. (1 6amn) Pemnre ypaBHenue 4 - (1—16) +15- G) —4=0.

12. (1 6ama) IpeacraBpre MHOTOWICH B cTaHaapTHoM Buae(x — 2)(x + 2)(x — 5).

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue

13.(3 6a/1a) BolupcnuTe miomans GUryphl, OrpaHMUEHHOM TUHUAME: Y = X2, y=0,Xx =2, x =3

14.(3 6anaa) OOpasyromias KoHyca paBHa 8 cM, a BbicoTa KoHyca paBHa 6 cMm. Halimute muomans
TMIOJTHOM IMTOBEPXHOCTH U 00BEM KOHYCA.

15. (3 6aqua) Pemute HepaBeHCTBO logs(3—2x) > logs(4x+1)

ITAJI0OHLI OTBETOB

1 2 3 4 5 6 7 8 9 10 11

49 1 5 7 sin x+ C 9 720 3 2.3 (=1; ) 1
12 13 14 15

x3 — 5x% — 4x + 20 6% KB.eII 167V 7+287 cMm2;56m em® (1,5;00)

Kputepun onenkn

OtmeTka (OIIeHKA)

Koauuecto IMpaBUJIbHBIX

KomnunuectBo IpaBHUJILHBIX OTBCTOB B

OTBETOB B % Oaymnax
«5» (OTAMYHO) 86-100 29-33
«4» (xopomio) 76-85 25-28
«3» (YIOBJIETBOPUTEILHO) 61-75 20-24
«2» (HEey/I0OBJIETBOPUTEIILHO) 0-60 0-19
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