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1. O0uue moJs10:keHUs

B pesynbpraTe ocBoeHust yueOHOo# mucrumumHbl OY/[.03 Marematuka oOydJaroniuiics TOJDKEH
obnanate npexycmorpeHHbIME OI'OC cpennero obmero oopazosanus (GPI'OC COO) u ®I'OC CIIO mo
CHELUATbHOCTSIM:

23.02.01 Opranusanus NepeBO30K U YIIPaBICHUE HA TPAHCIIOPTE (10 BUAaM).

23.02.06 TexHuueckas dKCIUTyaTalus MOABUKHOTO COCTaBa KEJIE3HBIX JTOPOT.

CJIEIYIOIIUMU YMEHUSIMHU, 3HAHUSIMHU

YHCJI0BbIe 1 0YKBEHHbIE BHIPAKEHHUS

Y1.BeimonsasaTh  apuMeTHUECKUe JIEHCTBHUS, codYeTas YCTHBIE M IHUCHMEHHBIC TIPHUEMBI,
IIPUMEHEHUE BBIUUCIUTENBHBIX YCTPOMCTB; HAXOAUTh 3HAYEHUS! KOPHSI HATYPAJIbHOW CTEIIEHH, CTEIIECHHU C
palMoHaIbHBIM — TIOKa3aTelieM, Jorapudma, UCHONIB3YS TMPU HEOOXOAMMOCTH BBIYHCIUTEILHBIC
YCTPOWCTBA; MOJIb30BaTHCS OLICHKON M MPUKUAKON IPH MPAKTUYECKUX pacyeTax.

V2.IlpumMeHsATh TOHATHUS, CBS3aHHBIE C JCJIMMOCTBIO LENbIX 4YHCEN, MpPU PELICHUU
MaTeMaTU4YeCKUX 3a/1ay.

¥Y3.Haxoauth KOpPHM MHOTOYIEHOB C OJHOW IIEPEMEHHOM, pPAacKIaJblBaTb MHOTOWIEHBl Ha
MHOXHUTENH.

Y4.BoIlonHATh  ACHUCTBUA € KOMIUIEKCHBIMH — YHCJIaMH, T10Jb30BAaThCSI T€OMETPUUYECKOM
WHTEpIpETAalMeil KOMIUIEKCHBIX YHCEN, B MPOCTEHIIMX CIy4yasX HaXOAUTh KOMIUIEKCHbIE KOpPHHU
YpaBHEHHH C ICHCTBUTEIBHBIMHI KOA(PPHUIIMESHTAMH.

YS5.1IpoBoauTh npeodpazoBaHusl YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIONIUX CTEIECHH,
pajuKaIIbl, Jorapu(Mbl U TPUTOHOMETPUICCKUE (PYHKIIHH.

HCNO0JIb30BATh NPHOOpPEeTeHHbIe 3HAHMA W YMEHHMSl B IPAKTHYECKON JeATeIbHOCTH M
NMOBCEIHEBHOM KM3HU JJIS:

MPAKTUYECKUX PacdyeToB Mo Gopmyiam, BKitoudas GOpMyIbl, COAEpKaIINe CTENeHH, paguKaibl,
norapu@Mbl 1 TPUTOHOMETPpHUYECKUE (DYHKITUH, UCTIONB3YsI P HEOOXOIMMOCTH CITPABOYHBIC MaTEPHAIIBI
Y MIPOCTEUIINE BBIYMCIUTEIbHBIE YCTPOUCTBA;

MPUOOPETEHUST TPAKTHYECKOTO ONBITA JCITCILHOCTH, MPEIIICCTBYIONICH MpodecCHOHABHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

(pyHkunu u rpapuxku

¥Y6.0npenenars 3HaueHne PYHKLINU 110 3HAYEHUIO apryMEHTa MPHU Pa3IMuHbIX crloco0ax 3adaHus
GbyHKIUH.

¥Y7.Ctpouts rpaduky U3y4eHHBIX QYHKIUHN, BBITOJIHATH IPeoOpa3oBaHusl rpa(HKoB.

¥8.0mnucsiBaTh 1o rpaduky 1 no Gopmyse noBeAeHUE U CBOMCTBA (PYHKIHI.

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

HCIO0JIL30BATh TNPHOOpPEeTEeHHbIe 3HAHUSI M YMEHHUSl B NPAKTHYECKOH [esiTeIbHOCTH U
NOBCEIHEBHOM KU3HH 1JIs1:

ONMCAaHUS U MCCIEN0BaHUS C MOMOIBIO (QYHKIMHM peaabHbIX 3aBUCUMOCTEH, NMpEeACTaBIECHUS UX
rpaduuecKu; HHTEpIpEeTauH rpauKoB peasIbHBIX MPOLIECCOB;

MpUOOpPETEHUsI MPAKTUYECKOTO OMBITA JAEATEIbHOCTH, MpEeAIIeCTBYIOMEN IpodhecCHOHAaTbHON, B
OCHOBE KOTOPOH JICXKUT JaHHBIA y4eOHBIN TpeaMET.

HAYaJ1a MaTeMATHYeCKOr0 AHAJIH3A

¥Y10.Haxoauts cyMMy O€CKOHEUHO YOBIBAOIIEH T€OMETPUUYECKOM MTPOTPECCHUH.

Y11.Beruucnsath Npou3BOJIHBIE U MEPBOOOPA3HBIE dJIEMEHTAPHBIX (DYHKIMI, MpUMEHss MpaBuUiIa
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIOIb3YsI CIPABOYHBIE MaTEPHUAIIBI.

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

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

Y14.Pemath 3a7audl Ha HAaXOXKJAEHHWE HAMOOJBINETO W HAMMEHBLIETO0 3HaueHWs (YHKIMM Ha
OTpE3Ke.

Y15.BoruncasaTe 1ioma p KpUBOJIMHENHON TpareLuuu;



HCIO0JIL30BATh NPHOOpPETEHHbIC 3HAHWUSI W YMEHHSl B IPAKTHYECKOH JIeSITeJIbHOCTH H
MOBCEeHEBHOM KU3HHU 1JIA:

peLIeHHs] TEOMETPHUECKUX, (PU3MUECKUX, SKOHOMUYECKUX U IPYrUX NPUKIAJHBIX 33a71ad, B TOM
qyclie 3aJa4 Ha HauOOoJIbIIME U HAaMMEHbIIHME 3HAYEHUs C MPUMEHEHHEM afmnapara MaTeMaTH4eCKOro
aHanu3a;

MpUOOpPETEHUsI MPAKTUYECKOTO OMBITA JAEATEIbHOCTH, MPEAIIeCTBYIOMENH MpodhecCHOHATbHON, B
OCHOBE KOTOPOH JIS)KHUT JaHHBIA y4eOHBIN TPEaAMET.

YPABHEHUS M HEpPaBeHCTBA

Y16.Pemath panuoHanbHbIe, MMOKa3aTeNbHbIE U JOTapu(MHUUECKUE ypaBHEHHS U HEPABEHCTBA,
MPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI.

¥Y17./loka3pIBaTh HECTIOKHBIE HEPABEHCTBA.

Y18.Pemath TekcTOBbIE 3a7aud C TIOMOIIbIO COCTABIICHUS YPaBHEHHH U HEPaBEHCTB,
UHTEPIIPETUPYSI PE3YJIBTAT C YIETOM OTPAHUUYEHUH YCIOBUS 3a1a4H.

¥ 19.13006paxkaTh Ha KOOPAWHATHOHN MJIOCKOCTH MHOXKECTBA PEIICHU YPAaBHEHH U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

¥20.Haxoaute npuOmmKeHHBbIE PEIIeHUsT YPaBHEHUH W UX CHUCTEM, HCIOJIb3Ysl TpapuuecKHii
METO/I.

Y21 .Pemats ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM TpaduIecKuX MpeACcTaBIeHUM,
CBOMCTB (DYHKLIMM, TPOU3BOAHOM.

HCNOJIb30BATh NPHOOpPEeTeHHbIC 3HAHMA W YMEHHMS B IPAKTHYECKON JeATeIbHOCTH M
NOBCEeHEBHOM KU3HHU 1JIS:

MIOCTPOEHHUS U UCCIEAOBaHUS TPOCTEUIINX MATEMATUUECKUX MOJIEIIEH;

NpUOOPETEHUS] MPAKTHYECKOTO OIBITA JIEATEILHOCTH, MPEAIIECTBYIOMIEH MPOo(PecCHOHATBHOMN, B
OCHOBE KOTOPOU JIKUT JaHHBIN y4eOHBIN MpeIMeT.

3J1eMeHThl KOMOMHATOPUKH, CTATHCTUKH M TEOPHUH BepOSITHOCTE

¥22. Pemars mpocteiilve KOMOMHATOpHBIE 3aJayd METOJIOM Iepebopa, a Takke C
WCTIOJB30BAaHUEM H3BECTHBIX (Qopmyl, TpeyroibHuka [lackams; BeMHCIATH KOd(PPHUIMEHTH OHMHOMA
HeroToHa no ¢opmyre u ¢ UCHOIb30BaHUEM TpeyroyibHuKa [lackas.

V23.BoiuucisaTh BEPOSTHOCTH COOBITHH Ha OCHOBE IIOJCUETAa YHCIA HMCXOJOB (TpOCTEHIIe
cllydan).

HCIOJIL30BATh MNPHOOpPEeTEeHHbIe 3HAHUSI M YMEHHSl B NPAKTHYECKOH [esiTeIbHOCTH M
NOBCEIHEBHOM KU3HH 1JIs1:

aHaJlM3a peaJbHBIX YHCIOBBIX JaHHBIX, MPEJCTABIEHHBIX B BUJE AUAarpaMm, rpa@ukoB; IS
aHanM3a MHQOPMAIMK CTATUCTUYECKOTO XapaKTepa;

MPUOOPETEHUsI MPAKTUYECKOTO ONBITA JAEATEIbHOCTH, MPEALIECTBYIOMIEH MpodhecCHoHaNbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

reoMeTpus

¥Y24.CooTHOCUTH ITUIOCKHE IeOMEeTprUecKrue (GUrypsl U TpeXMEpHbIE OOBEKTHI C UX OMHCAHUSAMH,
yepTeKaMH, N300paXeHUSIMH; pa3ndaTh U aHAJIM3UPOBATh B3aUMHOE PacIloOkKeHHe puryp.

¥Y25.1300paxars reoMeTpuuecKue GUrypsl U Teja, BBITOIHATH YEPTEK MO YCIOBHUIO 3aa4H.

Y26.PemaTh TeoMeTpUYECKHE 3a/1a4H, ONMUPAsCh HA U3YYSHHBIE CBOMCTBA IIAHUMETPUYCCKUX U
CTepEOMETpUYECKUX (UTYp U  OTHOUIEHMH MEXIy HHUMH, NpUMEHss anreOpandeckuii
TPUTOHOMETPUYECKUI anmnapar.

¥Y27.1lpoBoauTh JOKa3aTelbHbIE PACCY)KICHHMS IPH PELICHUM 3a]ad, JO0Ka3blBaTb OCHOBHBIE
TEOpEMBI Kypca;

Y28.BeIuucnaTh TUHEWHBIE 3JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(QUTYpALUsIX, 00bEMBI 1
IJIOLIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX KOMOMHAIIUMA.

Y29.IlpumMeHsTh KOOPAWHATHO-BEKTOPHBIM METOA Ui BBIYMCICHHUS OTHOLICHWH, pPAacCTOSHUMA U
YTJIOB.

¥Y30.Ctpouth ceueHus: MHOTOTPaHHUKOB U U300paXkaTh CEUEHUS TeJl BpallleHUs.

HCNOJIb30BATh MNPHOOpeTeHHble 3HAHUSI M YMEHUS] B NPAKTHYECKON /JAeATeJbHOCTH U
NOBCEIHEBHOM KU3HU JJI.
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uccienoBaHus (MOJEIMPOBAHMS) HECIOKHBIX NMPAKTUYECKUX CUTYallMil Ha OCHOBE HM3YyUEHHBIX
dhopmy u CBOMCTB GUTYp;

BBIUMCIICHUS [UIMH, IJIOMIAJCH W OOBEMOB pealbHBIX OOBEKTOB MPU PEIICHUH MPAKTHYECKUX
3aJla4, UCIOJIb3YS MPU HEOOXOIUMOCTH CIIPABOYHHUKHU M BBIYMCIUTENbHBIE YCTPONCTBA;

NPUOOPETEHUS] MPAKTHUYECKOTO OIBITA JIEATEIbHOCTH, MPEAIIECTBYIOMIEH MPOo(ecCHOHANTBHOMN, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

31. 3HaueHHe MaTeMaTU4YEeCKONW HAyKU JUIsl PELIEHUS 3a/1a4, BO3SHUKAIOLIUX B TEOPUU U NIPAKTUKE;
IIUPOTY U OrPAaHUYEHHOCTh NPUMEHEHUS MaTEeMaTHYECKUX METOJOB K AaHAIM3y M HCCIEAOBAHUIO
MIPOIIECCOB U SIBJICHUU B MPUPOJIE U OOIIECTBE;

32. 3HayeHue MPaKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CaMOi MaTeMaTuke Juisi GOpMHUpPOBAHUS U
pa3BUTHSA MaTEMaTUYECKON HaAyKH

33. Mneun pacmupeHus: YUCIOBBIX MHOXKECTB KaK CIIoco0a MOCTPOEHUS HOBOI'O MaTeMaTH4YEeCKOrO
anmapara /s pelIeHMs] IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MAaTEMaTUKH;

34. 3naueHue wuaei, METONOB M pE3yJbTaTOB aireOpbl MU MaTEeMaTHYECKOro aHaiuu3a s
ITOCTPOEHHUS MOJIEJIEN peabHbIX IIPOLIECCOB M CUTyaluH;

35.B03MOKHOCTH T€OMETPUM JIsi ONMCAHUS CBOWCTB pEaJbHBbIX IMPEIMETOB U UX B3aUMHOTO
PacnoI0KeHUS;

36. VYHuBepcaJbHBIII XapakTep 3aKOHOB JIOTHKM MAaTEMaTHUECKHUX PACCYXKACHUM, UX
[PUMEHUMOCTh BPA3JIMYHBIX 00JIACTAX YEIOBEUECKOM J1€ATEIbHOCTH;

37. Paznuune TpeOoBaHMA, IPEIBABIIEMBIX K OKA3aTEIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9KOHOMUYECKUX U TYMaHUTApHbIX HayKaX, Ha MPAKTHKE;

38. Ponp akcuoMaTtvku B MaTeMaTHKE; BO3MOXXHOCTb IOCTPOCHUSI MATEMATHUYECKUX TEOPUI Ha
aKCHOMaTUYECKOM OCHOBE; 3HAUEHNE aKCHOMATHUKU JIJIsl APYTrUX 00J1acTel 3HaHUSI U JUIs IPaKTUKU;

39. BeposATHOCTHBII XapakTep pa3IndHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYkKaIOLIEro MUpa.

DopMoOi TPOMEKYTOUHOM aTTECTAI[MU IO YYCOHON JUCIUTIIIMHE SIBISETCS MMCbMEHHBIA SK3aMEH.



2. Pe3yabTaThl 0CBOEHHS YUeOHOI JUCUMILIMHDI, MOJIeKAIINE ITPOBEPKe

2.1. B pe3ynbTaTe aTTecTalMy M0 Y4COHOU TUCHIUILIMHE OCYIIECTBIISICTCS KOMIUICKCHAS POBEPKa
CHEAYIOUIMX YMEHUN U 3HAHUM:

Tabmuua 1.1.

Pe3syabTarsl
00y4eHMsI: yMeHMS,

DopMBbI U METO/IbI
KOHTPOJIS U

3HaHUs, 001He U IToxa3aTenun oneHKH pe3yJjbTara OLIeHKH
npogeccuoHabHbIC pe3yJbTaToB
KOMIIEeTEeHIIUH o0y4eHHUs
YMmerh:
V1. BemnonHsaTh - BBIUMCIATH  3HAYEHUs  TPUTOHOMETPUYECKHMX | Y CTHBIMN ONpOC;
apupmMeTHyecKue (GyHKIMH ¢ 331aHHOM CTENIEHbIO TOYHOCTH; pe3yJbTar
NeicTBUs, coueras - mpeobpa3oBBIBATH TPUTOHOMETPUYECKHUE | BBHIITIOJHEHUS
YCTHBIE U IUCbMEHHBIE | BBIPAKEHUS, UCIIOJIb3Ys TPUTOHOMETPUYECKUE | KOHTPOJIBHBIX
MpUEMBL, IpUMEHEeHne | GopmyIbr, pabor;
BBIYHCIIUTEIBHBIX - CTpOMTbH IpadUKU TPUTOHOMETPUUYECKUX (YHKLUUN | pe3yabTar
YCTPOWCTB; HAXOJUTh | M HA HUX HJUTFOCTPHUPOBATH CBOMCTBA (DYHKINH; BBITIOJTHEHUS
3HAYEHUS KOPHS - INpUMEHATh TEOMETpPUYECKHE IpeoOpa3oBaHUs | BHEAYJUTOPHBIX
HaTypaJIbHOM CTENEHHU, | (CABUT U AePOpMaIUIO) PU NOCTPOECHUH TPadUKOB,; CaMOCTOATEIIBHBIX
CTEIICHHU C - pemlaTb TPUTOHOMETPUYECKHE ypaBHEHHs C | paboT.
palnoHaIbHbIM ITOMOIIBIO YUCIIOBOHM OKPY>KHOCTH;
II0Ka3aTeseM, - pewlaTtb TPUTOHOMETPUYECKHE YpAaBHEHHS C

norapudma, UCTIOIb3Ys
IIPU HEOOXOAUMOCTH
BBIUYHCIIUTENbHbIE
YCTPOMCTBA;
IT0JI30BATHCS OLIEHKOU
U IPUKUJIKOU IIPU
MPaKTUYECKUX
pacuerax.

ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TNPUMEHATHh BbIIIE INEepeyHCclIeHHble (HOPMYJbl MpU
peoOpa3oBaHNH BBIPAKEHUIT,

- TPUMEHSATH bopMmyIbl npu pelieHnn
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- BBIUUCIIATH NpeAesbl GyHKIMM;

- BBIYMCIISATH IPOU3BOHYIO;

- BBIUUCIIATH POU3BOIHYIO CIOXKHOM (DyHKIIMM;

- COCTaBJIATh YpPAaBHEHUE KacaTeJIbHOM;

- HCCIIEZIOBATh U CTPOUTH IpapuKu PYHKIUII;

- paboTtath C BBIPAXXEHUSIMH CO/IEpKalIie KOpPEHbN-
HOH CTEIIEHU;

- CTPOUTbH rpaKy CTEHEHHBIX (YHKIIHI;

- NpeoOpa3zoBbIBaTh 3TH IpadUKH MyTeM CIABUTA U
nedopmanuu;

- CTpPOUTh IpaUKHU MOKa3aTeIbHbIX, QYHKIUI npu
pa3IMYHBIX OCHOBAHMSIX M HA HUX WJUIIOCTPUPOBATH
CBOICTBA (DYHKIIMIA;

- npeoOpazoBbIBAaTh 3TU I'paUKU MyTEeM CABUTA U
nedopmManuu;

- BBIYHCITH 3HaYEHUs MOKa3aTeIbHBIX
BBIPOKEHUN C IOMOIIBIO OCHOBHBIX TOXJECTB H
BBIUUCIIUTENBHBIX CPEJICTB;

- pemiaTb HECJOXXHbIE YpaBHEHMS, IMPUBOIUMBIE K
pugam: a® =g 9% g = p;
- pemath HECI0)KHbIE HEPaBEHCTBA, MPUBOIAMMBIE K
BraM: @ W>< g 99

- crpouTh rpaduku jorapupmMuyeckux (GyHKIUN




npu Pa3INYHBIX OCHOBaHUSIX U Ha
HUXWJUTIOCTPUPOBATH CBOMCTBA (DYHKITHIA;

- mpeoOpa3oBbIBaTh 3TH TpadUKU MyTeM CIBUTA H
nedopManuu;

- BBIYUCIATH 3HAYCHHSI sorapuGpMuIecKux
BBIPAXKCHHUI C IOMOIIBIO OCHOBHBIX TOXACCTB H
BBIYMCIMTEIbHBIX CPEIICTB;

- peliath HECIOXHBIC YpPaBHEHHs, MPUBOIMMBIC K
Bugam: 100y(x)=f(X) pemars HecIOKHBIC HEPABEHCTBA,
npuBoanmbie K BuaaMm: 10g5f(X)><log.g(x).

V2.1lpumensaTs - BBIIIOJIHATB OLIEpALUY ACIICHUS HAJl LEJIbIMU YcTHBIN o1poc;
MIOHSATHUSA, CBA3AaHHBIE C | YUCIAMU; pe3yabTaT
JEIMMOCTBIO LENBIX - IPUMEHATH CBOKWCTBA OTHOLLICHUS IEJIMMOCTH Ha BBIITOJIHCHUS
YHUCell, IPU PELLICHUH MHO>KECTBE HATYPAIbHBIX YHUCEN IIPHU PELLICHHUH 33/1a4; KOHTPOJIBHBIX
MaTeMaTHYECKUX - IPUMEHSATH IIPU3HAKU IEIMMOCTH TP PELLICHUH 3371a4. pabor;
3a/1a4. pe3yabTaT
BBIITOJIHECHUS
BHEAYJUTOPHBIX
CaMOCTOATEIIBHBIX
pabor.
¥3. HaxoauTb KOpHU - BBIYUCIIATH TPEAeIbl (yHKIUN; YcTHBIN o1poc;
MHOT'OUYJIEHOB C OJHOM | - BBIYUCISATH IPOU3BOAHYIO; TECTUPOBAHUE,
IIEPEMEHHON, - BBIYUCIIATH TIPOU3BOTHYIO CIIOKHOM (DYHKITHH; pe3ynbTar
packiiaapIBaTh - COCTaBJISATh YPABHEHUE KACATEIbHOM; BBIITOJIHECHUS
MHOI'OYJIEHBI Ha - HCCIIEZIOBATh U CTPOUTH TpapuKu PYHKIIHUI, KOHTPOJIBHBIX
MHOXUTENH. - HAXOJIUTh ~ KOPHH  MHOTOWIEHOB C  OJHOWU | paboT;
IIEPEMEHHOM; pe3yibTar
- pacKJIabIBaTh MHOTOYICHBI HA MHOXKUTEIH, BBIITOJIHECHUS
- IPUMEHATH TeopeMy be3y npu pemenun 3aaay. BHEAYJUTOPHBIX
CaMOCTOSATEIIBHBIX
pabor.
V4. BeInoaHATh - BBINOJIHATH JEHUCTBUSA C KOMIUIEKCHBIMHU YUCIIaMH; | Y CTHBIN OIPOC;
JIEUCTBUSA C - TOJIb30BaThCSl T€OMETPUYECKON HWHTEpIpEeTauuen | pe3yiabTar
KOMILIEKCHBIMH KOMILIEKCHBIX YHCEII; BBIITOJIHECHUS
YHUCIIAMH, - HaxoIWTh KOMIUIEKCHBIE KOPHH YPaBHEHHM C | KOHTPOJBHBIX
MI0JIb30BaThCS JeUCTBUTENBHBIMU KO3 (UIIEHTAMH. pador;
r€OMETPUYECKON pe3yabTar
HMHTEpIpeTanuein BBIITOJIHECHUS
KOMIUIEKCHBIX YHCEIl, B BHEAYJUTOPHBIX
MIPOCTEUIINX CITydasx CaMOCTOSATEIIBHBIX
HaXOIUTh pabor.

KOMIIJIEKCHBIE KOPHH
YpaBHEHUH ¢
NENCTBUTENbHBIMU
K03 duULIEeHTaMH.

V5. IIpoBoauTh
npeoOpa3oBaHUs
YHCIIOBBIX U
OYKBEHHBIX
BBIPAKECHMI,

- BBIYHUCIIATH 3HAYEHUSI TPUTOHOMETPUUYECKHIX
GyHKIMH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- npeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE
BBIPQXKEHUS,  HCIONb3yd  TPUTOHOMETpPUYECKUE
(dhopMybl;

YceTHBIH onpoc;
pe3yabTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;




BKITIOYAOIITUX
CTCTICHH, PAIUKAIIBI,
sorapudmel 1
TPUTOHOMETPHUYECKUE

byHKIHIH.

- CTpOUTH IrpaduKH TPUTOHOMETPUUECKUX (PYHKITUMA
Y Ha HUX WUTIOCTPUPOBATh CBOMCTBA (DYHKITHIA;

- TNPHUMEHATh TEOMETPHYECKHE IPeoOpa3OBaHHS
(coBur u neopMalyio) Npu NOCTPOSHUH TPapHKOB;

- pemiaTh TPUTOHOMETPHYECKUE ypPAaBHEHHS C
MTOMOIIIBIO YHCIIOBOW OKPY>KHOCTH;

- pemiaTh TPUTOHOMETPHYECKHUE ypPaBHEHHS C
MIOMOIIIbIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIINIE TEPEUHCICHHBIE (HOPMYIBI TPU
peoOpa30BaHUH BEIPAKEHHUIA;

- TIPUMECHSATH bopMyIBI npu pelieHnn
TPUTOHOMETPUYECKHX YPAaBHEHUH U HEPABEHCTB,

- paboTarh C BBIPOKEHUSIMH COJCp)KalIHe KOPEHb
N-HOM CTEIICHU;

- CTpPOUTh rpaUKH CTEIICHHBIX (YHKIIHN;

- MpeoOpa3zoBBIBATh ITH IpadUKH MMyTeM CIOBUTA U
nedopmanuu;

- BBIYHCIATH 3HAYCHHUS MOKa3aTeNbHBIX
BBIPQ)KCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYUCIIUTEIBHBIX CPEICTB;

- pemiath HECIOXKHBIC YpPaBHEHHS, NPUBOAUMBIE K
puaam: a® =g 9% g™ = p:
- pemaTtbh HECIOXKHbIE HEPaBEHCTBA, MPHBOIUMEIC K
BUIAM: @ V>< g 9:

- crpouTh Tpaduku JorapuMuUYecKux QyHKIUH
OpU  pPa3IUYHbIX  OCHOBAaHMAX W  HAa  HHUX
WJUTIOCTPUPOBATh CBOMCTBA (PYHKIIMIA;

- NpeoOpa3zoBbIBaTh ATU I'padUKU MyTEM CIABUTA U
nedopmanuu;

- BBIYUCIATH 3HA4YeHUs Jorapu(pMUIECKUX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXIECTB U
BBIUNCIIUTENbHBIX CPEJCTB;

- pemars HECIIOKHBIE YpPaBHEHWS, IMPUBOJUMBIE K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
nprBouMbIe K Bujiam: 10g.f(X)><log,g(x).

pe3yibTar
BBITIOJTHEHHUSI
BHEAYJMTOPHBIX
CaMOCTOSITEITbHBIX
pabor.

V6. Onpenensite
3HaYeHue PYHKIHH 110
3HAYEHUIO apTryMeHTa
TIPY Pa3TMIHBIX
crioco0ax 3aaHus

GyHKIUH.

- Haxo;UTh 00aCTh OMpeAeNeH s (PyHKIY,
- HaxXOIUTh 3HAUCHUE GbyHKIMY, 3a71aHHOM
AQHATIMTUYECKU WK TPadhuecKH, 1Mo 3HAYEHUIO apryMeHTa
1 Ha00OpOT;
- CTpOUThH rpapK¥ M3BECTHBIX CTETICHHBIX (DYHKIHIA,
- TNIPUMEHSTh T€OMETPHYECKHE MPeoOpa3oBaHusl (CABUT
1 1e(hopMalInio)) Ipy OCTPOSHUH TPAHKOB;
- 1o rpaduKy (YHKIMH YCTAHABIIMBATH €€ BAYKHEHIIIIE
CBOWCTBA (MOHOTOHHOCTh, OTPaHUYEHHOCTh, YETHOCTb,
HEUYETHOCTb, TIEPUONIHOCTD, HETTPEPHIBHOCTH);
- BBIUHCIISITh HECTIOXKHBIE TIpe/ieNibl (DYHKIMI B TOUKE U
Ha OECKOHEYHOCTH;

- pelarh palroHAIBHBIE HEPAaBEHCTBA METOIOM
WHTCPBAIOB,
- BBIYUCIATH  3HAYEHUS  TPUTOHOMETPUUYECKUX
(GbyHKIMH ¢ 3aJaHHON CTENEHbIO TOUHOCTH;
- mpeoOpa3oBHIBATh TPUTOHOMETPUYECKHE

YcTHBIN 0npoc;
pe3yabTaT
BBITTOJTHEHUS
KOHTPOJIbHBIX
pabor;

pe3yabTaT
BBITTOJTHEHUS
BHCAYAUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.




BBIDOKCHHSA,  WCHOJB3YSd  TPUTOHOMETPUYECKHE
(bopMyIIBI;

- CTPOUTH TpaUKH TPUTOHOMETPUUYECKUX (DYHKIUH
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA ()yHKIIHIA;

- TPUMEHATh TeOMETpPUYECKHue IpeoOpa3oBaHUs
(coBur u nedopMaryio) Npyu NOCTPOSCHUN TPaPHUKOB.

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIBIO YMCIIOBOW OKPY>KHOCTH;

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIbI0O OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEUYNCICHHBIE (OPMYIIBI NPU
peoOpa30BaHNH BBIPAKEHHUIA;

- NIPUMEHATH bopmyIsl npH peIIeHUH
TPUTOHOMETPUYECKHX YPAaBHEHUI U HEPABEHCTB;

- BBIYHCIISATH Tpeielibl QyHKIUA;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYHCIISTH TIPOU3BOIHYIO CIIOXKHOM (QyHKINY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTH TPaPUKU PYHKITHIA.

- BBIYUCIATH 3HAYCHUS NIOKa3aTeJIbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHCIIUTEIBHBIX CPEJICTB;

- pemiath HECIOXKHBIC YpPaBHEHHS, NPUBOAUMBIE K
puam: 8’ = g 9%, g™ = p;
- pemaTtbh HECIOXKHBIE HEPaBEHCTBA, MPHBOIMMEIC K
BHIAM: A V>< g 9:

- crpouTh Tpaduku JorapuPMuUYecKux QyHKIUH
Opd  pa3lUYHBIX  OCHOBAaHMSIX W Ha  HHX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIMK;

- TmpeoOpa3oBBIBaTh ITH TpaduKu MyTeM CIBUTA H
nedopmanuu;

- BBIYUCIATH 3HAYCHHUSI aorapuMUIecKux
BBIPQ)KCHUH C TIOMOINBIO OCHOBHBIX TOXIECTB U
BBIYHMCIIUTEIBHBIX CPEJICTB;

- pemars HECIOXKHBIE YpPaBHEHWS, IMPUBOJAUMBIE K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
npuBouMbIe K Bujiam: 10g,f(X)><log,g(x).

V¥7. Crpouts rpaduku
U3y4YCHHBIX (pyHKINWH,
BBITIOJTHATH
npeoOpa3oBaHus
rpaduKoB.

- HaxXO0;IUTh 00JIaCTb onpeeeHus ()yHKITUM;
- HaxoIuTh 3HaUYeHHe byHKIMH, 3aJITaHHON
AQHATMTUYECKU M TpadIecky, TI0 3HAYCHUIO apryMEHTa
1 Ha00OPOT;
- CTpOUTH rpapKy M3BECTHBIX CTENEHHBIX (DYHKIMIA;
- TPUMEHSTh TeOMETPHYECKUe MpeoOpa3oBaHusl (CIBUT
1 JiepopMarinio) py OCTPOSHUH TPAGHUKOB;
- 10 rpa¢uKy (QYHKIMH YCTAHABJIMBATh €€ BaKHEHIIMe
CBOMCTBa (MOHOTOHHOCTh, OIPaHUYEHHOCTb, YETHOCTB,
HEYETHOCTb, IEPUOIMYHOCTh, HEPEPHIBHOCTD);
- BBIUMCIIAITH HECIIOKHBIC TIpeIeNbl (DYHKIUIA B TOUKE H
Ha 0ECKOHEUHOCTH;

- pemiath palvoHATIFHBIE HEPABEHCTBA METOIIOM
MHTEPBAJIOB,

YcTHBIN o1poc;
pe3yiabTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;

pe3yiabTar
BBIITOJIHEHU I
BHEAYJAUTOPHBIX
CaMOCTOATECIIBHBIX
pa0or.
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- BBIYMCIIATH  3HAYEHUS  TPUTOHOMETPUYECKUX
(GyHKIMIA ¢ 33JaHHOM CTENEHbIO TOYHOCTH:

- mpeoOpa3oBBIBAThH TPUTOHOMETPHUECKUE
BBIPAKCHUS, WCIIOJIB3yS. ~ TPUTOHOMETPHUYECKHE
hopmyIbI;

- CTpOUTH TpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WJUTIOCTPUPOBATH CBOMCTBA (DyHKIIUII;

- TNPUMEHATH TEOMETPHYECKHE MpeoOpazoBaHU
(cnBur u nedopmaliio) Mpu MOCTPOSHUHU TPapHUKOB,;

- pemaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MIOMOIIIBIO YHCIIOBOH OKPYKHOCTH;

- pemaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MIOMOIIHIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE NEpPEYHCIECHHbIE (HOPMYIBI MPU
npeoOpa3oBaHUK BBIPAKECHHH;

- IPUMEHSTH bopmysl npu pereHun
TPUTOHOMETPUYECKUX YPaBHEHUI 1 HEPABEHCTB,

- BBIYMCIIATH NPEAeIbl (yHKIUN;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYHCIISTH TIPOU3BOIHYIO CIIOXKHOM (QyHKINY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- UCCIIEI0BATh U CTPOUTH IpauKu PYHKIIHH.

- BBIYHCIATH 3HAYCHHUS NIOKa3aTeNbHBIX
BBIP&KCHUH C IIOMOIIBIO OCHOBHBIX TOXIECTB U
BBIYUCIIUTEIBHBIX CPEJICTB;

- pemarh HECJIOXKHbIE YpPaBHEHUs, NPHBOIUMBIE K
pumam: a® =g 9% g™ = p;
- pelaTh HECIOXKHbIE HEpPaBEHCTBA, NMPHUBOJIUMBIE K
BuIaM: A V>< g 9:

- CTpouTh Tpaduku JorapupMUUYECKUX QYHKIUN
OpU  pPa3NUYHBIX  OCHOBAaHMAX W  HAa  HHUX
WTIOCTPUPOBATH CBOMCTBA ()YHKIIMIA;

- npeoOpazoBbIBAaTh 3TU I'paUKU MyTEM CABUTA U
nedopMaruu;

- BBIYHCIATH 3HAYCHUS JorapupMUIECKUX
BBIPQXKEHUH C TIOMOIIBIO OCHOBHBIX TOXAECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- pelarb HECIOXKHbIE YpaBHEHHUS, IMPUBOJUMBIE K
BumaM: 10g,(x)=f(X) pemare HecnoXHBIC HEPABEHCTBA,
npuBoaumbie K BuaaMm: 10g,f(X)><log.g(x).

V8. OnuceiBaTh 10
rpaduky u no
(dbopMyIie moBeieHNE U
CBOMCTBA (DYHKIUH.

- Haxo;UTh 00ACTh OMpeAeNeH s (PyHKIY;

-  HaXOIWThH 3HAYCHUE byHKIMY, 3aJaHHOU
AQHATTMTHYECKU WK TPahUYecKH, 10 3HAYEHHUIO apryMEHTa
1 Ha00OpOT;

- CTpOUThH rpapK¥ M3BECTHBIX CTETICHHBIX (DYHKIHIA,

- TNIPUMEHSTh T€OMETPHYECKHE MPeoOpa3oBaHusl (CABUT
1 1e(hopMalInio)) Ipy MOCTPOSHUH TPAHKOB;

- 1o rpaduKy (YHKIMH YCTAHABIIMBATH €€ BAKHEHIIIIE
CBOWCTBA (MOHOTOHHOCTh, OTPaHUYEHHOCTb, YETHOCTb,
HEUYECTHOCTb, TIEPUONIHOCTD, HETTPEPHIBHOCTH);

- BBIUHCIISITh HECIIOXKHBIC TIpe/ieNibl (DYHKIMI B TOUKE U

YcTHBINM 0npoc;
pe3yabTaT
BBITTOJTHEHUS
KOHTPOJIbHBIX
pabor;

pe3yabTaT
BBITTOJTHEHUS
BHCAYAUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.
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Ha 0ECKOHEUHOCTH;

- pelarh palyoHATbHBIE HEPAaBEHCTBA METOJIOM
HHTCPBAIOB,
- BBIYHUCIIATH 3HAYCHUA TpI/II‘OHOMCTpI/I‘-ICCKI/IX
(GYHKIUH ¢ 3aJaHHOW CTENEHBIO TOYHOCTH:

- mpeoOpa3oBBIBATH TPUTOHOMETPUUECKUE
BBIDXKCHHS,  HUCIOJB3YsS  TPUTOHOMETPHYECKHUE
(bopMyIBL;

- CTpOMTbH I'padMKU TPUTOHOMETPUUYECKUX (YHKLIMH
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (hYHKIIHIA;

- INpPUMEHATh TE€OMETPUYECKHE IpeoOpa3oBaHUs
(coBur u nedopMalyio) Npyu NOCTPOCHUN TPAPHUKOB.

- pemaTb TPUTOHOMETPUUYECKUE YpPaBHEHHS C
MTOMOIIIBIO YHCIIOBOW OKPY>KHOCTH;

- pemlaTb TPUTOHOMETPUYECKHE YpaBHEHHUS C
MTOMOIIIbI0O OCHOBHBIX METO/IOB;

- TNPUMEHATHh BbIIIE IepeyHciIeHHble (HOPMYJbl MpU
peoOpa3oBaHNH BHIPAKEHUIT,

- IPUMEHSTH bopmysl npu peeHun
TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- BBIYUCIIATH NpeAesbl QyHKINN;

- BBIUUCIIATH IIPOU3BOIHYIO;

- BBIYUCIIATH TPOU3BOIHYIO CIIOKHOM (PyHKINH;

- COCTaBJISITh ypaBHEHUE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTH TPaPUKU PYHKITHIA.

- BBIYUCIATH 3HAYCHUS HOKa3aTeNbHBIX
BBIPQ)KCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIUMCIINTENBHBIX CPEJICTB;

- pemiath HECIOXKHBIE YpaBHEHHS, MPUBOANMBIE K
prgam; 2 = a 9% g™ = p;
- pemaTtbh HECIOXKHBIE HEPaBEHCTBA, TPHBOIMMEIC K
BraM: @ W>< g 909

- cTpouTh TIpaduku JorapupmMuieckux (GyHKIUN
OpU  pPa3IUYHBIX  OCHOBAaHMAX W  Ha  HHUX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIMMA;

- NpeoOpa3zoBbIBaTh ATU I'padUKU MyTEM CIABUTA U
nedopmanuu;

- BBIYUCIATH 3HA4YeHUs JorapupMUIECKUX
BBIPQ)KCHUH C TIOMOINBIO OCHOBHBIX TOXIECTB W
BBIUMCIIUTENBHBIX CPEJCTB;

- pemarb HECIOXKHBIE YpaBHEHWS, IMPUBOIUMBIE K
Buzam: 100,(x)=f(X) pemath HeciOKHBIC HEPABEHCTBA,
npuBouMbIe K Bujiam: 10g,f(X)><log,g(x).
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¥9. Pemars
yYpaBHEHUsI, CHCTEMBI
YpaBHEHUH,
HEpaBEHCTBA,
HCIIOJIb3YS CBOMCTBA
GyHKIUH 11X
rpadguveckue
MIPECTaBIICHHUS.

- BBIYMCIITH 3HAYCHMUS TPUTOHOMETPHUUECKHUX
GyHKIUH ¢ 3aJaHHON CTENEHBI0 TOYHOCTH,

- TpeoOpa3oBHIBATH TPUTOHOMETPUUECKHUE
BBIPAKCHUS, HCTOJIb3YS TPUTOHOMETPUYECKHUE
hopmyIbI;

- CTpOUTH TpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (hYHKITHIA,

- TNPUMEHATh TEOMETPUYECKHE IpPeoOpa3oBaHUA
(caBur u nedopmaluio) Mpu NOCTPOSHUHU TPpaHKOB.

- pemaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MTOMOIIIBIO YHCIIOBOW OKPY)KHOCTH;
- pemaTb TPUTOHOMETPHUYECKUE
MTOMOIIIBI0O OCHOBHBIX METOJIOB;

- TPUMEHATH BBIIIE NEpPEYHCIECHHbIE (HOPMYIBI MPU
peoOpa3OBaHUM BHIPAKCHHI;

YpaBHEHHUsA C

- MPUMEHSTh (hopMyIBI npu peleHun
TPUTOHOMETPUUECKUX YPABHEHHUI U HEPABEHCTB,;
- BBIUUCIATH 3HauYEHUs MIOKAa3aTeJIbHbIX

BBIPQXKCHUI C MOMOIIBI0 OCHOBHBIX TOXJIECTB H
BBIYHMCIIMTELHBIX CPEJICTB;

- pemiarh HECJOXKHBIC YpPaBHEHHUS, HPHBOIUMBIC K
puaam: a® =g 9% g™ = p:
- peliaTth HECIOXHBIC HEPAaBEHCTBA, MPUBOIMMBIC K
BUIAM: @ V>< g 9:

- crpouTh Tpaduku JorapuMuUYecKux QyHKIUH
Opd  pa3iUYHBIX  OCHOBaHMSX W HAa  HHX
WJLTIOCTPUPOBATH CBOMCTBA ()yHKIIHIA;

- TpeoOpa3oBbIBaTh 3TH TPadUKH MyTEM CIBHra M
nedopmanuu;

- BBIYHCISTH 3HAUYCHUS JOrapuPpMHIECKUX
BBIPXXEHHUI C IMOMOIIBI0O OCHOBHBIX TOXKIECTB H
BBIYHCIIUTEIBHBIX CPE/ICTB;

- pemiath HECJOKHBIC YPAaBHEHWsI, MPUBOIUMBIC K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
npuBouMbIe K Bujiam: 10g,f(X)><log,g(x).

YcTHBINM onpoc;
pe3ynbTat
BBITIOJTHCHUS
KOHTPOJIBHBIX
pabor;

pe3yabTaT
BBITIOJTHCHUS
BHEAYIUTOPHBIX
CaMOCTOSTEIIbHBIX
pabor.

V11. Beruucnsirs
IIPOU3BOJIHBIE U
epBooOpa3HbIe
AJIEMEHTaPHBIX
GbyHKIUH, TpUMeHss
IIpaBUJIa BEIYUCIICHUS
MIPOU3BOJIHBIX U
NepBOOOPA3HBIX,
UCIIOJIB3YS
CIIPaBOYHBIE
MaTepuabl.

- BBIYMCIIATD IIpeienbl QyHKIUI;

- BBIYMCIIATH IPOU3BOIHYIO;

- BBIYMCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINH;

- COCTaBJIATh YPABHEHUE KaCaTENIbHOM;

- HCCJIeI0BaTh U CTPOUTD IpaduKu PYHKIINNA;

- HaXOJIUTh HEOIpeieICHHbIE HHTErpabl,
CBOJSIIMECS K TaOJUYHBIM C TOMOIIBIO OCHOBHBIX
CBOWCTB M IPOCTEUIINX MPeoOpa30BaHUL;

- BBIICIATh NEPBOOOPA3HYIO, YAOBIETBOPSIONIYIO
3aJJaHHBIM HauyaJIbHBIM yCIIOBUSIM;

- BOCCTAHABJIMBAaTh 3aKOH JBM)KEHHUS 10 3aJaHHON
CKOPOCTH, CKOPOCTb II0 YCKOPEHHIO, KOJIMYECTBO
AIIEKTPUYECTBA 10 CHJIE TOKA U T.J.;

- BBIYUCIIATH OINPEEIICHHBIA MHTErpaj C MOMOILBIO
OCHOBHBIX CBOMCTB U ¢popmyn HeroToHa -JleiiOnuna;
- HAXOJWTh IUIONIAIM KPUBOJUHENHBIX TpaNeLNii;

YcTHBIN o1poc;
pe3yibTar
BBIITOJIHECHU L
KOHTPOJIbHBIX
pabor;

pe3yiabTar
BBIITOJIHEHU I
BHEAYJAUTOPHBIX
CaMOCTOATECIIBHBIX
pa0or.
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- pematb TOpOCTEHIIME MPHUKIAJHbIE
CBOJSILIIMECS K HAXOXKJECHUIO HHTETpaa.

3aa4H,

V12. UccaenoBarh

- BBIUUCIIATH NpeAesbl QyHKIHN;

YcTHBIN o1poc;

(GYHKLMU ¥ CTPOUTH UX | - BBIYUCIIATH IPOU3BOIHYIO; pe3yJbTar
rpaduKu C IOMOIIBIO - BBIYUCIIATH POU3BOHYIO CIIOKHOM (DYHKIIMH; BBIITOJIHCHUS
IIPOU3BOIHOM. - COCTABJIAATh YPABHEHUE KAaCaTEIIbHOM; KOHTPOJIbHBIX
- UCCIIEZIOBATh U CTPOUTD TpaPuKU PYHKITHIA. pabor;
pe3yJsbTar
BBIITOJIHCHUS
BHEAYIUTOPHBIX
CaMOCTOSATEIIBHBIX
pabor.
V13. Pemate 3a1auut ¢ | - BBIYUCIATH MPEaeIbl (QyHKITHIA; YcTHBIN o1poc;
IIPUMEHEHUEM - BBIYMCIIATH IPOU3BOHYIO; pe3yJbrar
YpaBHEHUS - BBIYUCIIATH TPOU3BOTHYIO CIIOKHOM (DYHKITHM; BBIITOJIHECHUS
KacaTelbHOHU K - COCTaBJIATh YPABHEHUE KaCaTEIIbHOM; KOHTPOJIbHBIX
rpaduKy QyHKIHH. - HCCIIEZIOBATh U CTPOUTH TPaPUKU PYHKITHIA. pabor;
pe3yJbrar
BBIITOJIHCHUS
BHEAYIUTOPHBIX
CaMOCTOATEIIBHBIX
pabor.
V14. Pemiats 3a1auu - BBIYMCIIATH NPEAeIbl (yHKIUN; YcTHBIN o11poc;
Ha HaXO0XKJIeHUE - BBIYMCIIATH IPOU3BOHYIO; pe3yJbrar
HanOOJIBIIETO U - BBIYUCIIATH TPOU3BOTHYIO CIIOKHOM (DYHKITHH; BBIITOJIHCHUS
HaUMEHBIIETO - COCTaBJIATh YPABHEHUE KaCaTEIIbHOM; KOHTPOJIbHBIX
3HaueHus QYHKIUU Ha | - UCCIIEJIOBATh U CTPOUTH IrpapuKku PyHKIUH. pabor;
OTpe3Ke. pe3yabTar
BBIITOJIHECHUS
BHEAyIUTOPHBIX
CaMOCTOSATENIbHBIX
pa0or.
V15. BeyuciasaThb - HaXO0JIUTh HEONPEAEICHHBIE HWHTETpalibl, | Y CTHBIN ONpOC;
IJI0IIAb CBOJAIIMECS K TaOJMYHBIM C TOMOIIbI0 OCHOBHBIX | pe3yJbTar
KPHUBOJIMHENHON CBOICTB M IpOCTEHIINX npeoOpa3zoBaHUil; BBIITOJIHEHUS
TpamneuuH. - BBIICNATH NEPBOOOPA3HYIO, YIOBJIETBOPSIOLIYIO | KOHTPOJIbHBIX
3a/IaHHBIM HAYAJIBHBIM YCIIOBUSM; pabor;
- BOCCTAHABJIMBATh 3aKOH J[BWKEHHUS IO 3aJaHHON | pe3ynbTar
CKOpPOCTH, CKOPOCTh IO YCKOPEHHIO, KOJMWYECTBO | BBIIOJHEHHUS
JJIEKTPUYECTBA 110 CUJIE TOKA U T.J.; BHEAYIUTOPHBIX
- BBIYHCIIITH ONPEACIICHHBIM MHTErPAJ C MOMOIIBIO | CAMOCTOSTENBHBIX
OCHOBHBIX CBOMCTB U (hopmyn HetoToHa -JIeitOnuma; | pabot.
- HaXOJUTh IUIONIAU KPUBOJIMHEHHBIX TPANEenid;
- pemars OpocTEdIIMe MNpUKIaAHbIE  3a7ayH,
CBOJSIIIMECS K HAXOKIECHUIO MHTETpaa.
V16. Pemats - BBIUMCIIATH  3HAYEHUs  TPUTOHOMETPUYECKHMX | Y CTHBIN OINpOC;
paloHajbHbIE, (GYHKIMIA ¢ 33JaHHOM CTENEHbIO TOYHOCTH; TECTUPOBAHUE,;
ITOKa3aTEIbHBIE U - npeoOpa3oBbIBaTh TPUTOHOMETPUYECKHE | pE3yIbTaT
norapupMuUecKue BBIpAXKECHUS, HCIIOJb3Ys TPUTOHOMETPUYECKHUE | BBIIIOJIHEHUS
YpaBHEHUS U (dhopMybl; KOHTPOJIBHBIX
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HEPABEHCTBA,
UppalMOHAIIbHBIE U

TPUT'OHOMETPHYCCKUEC

ypaBHEHUS, UX
CUCTEMBI.

- CTpOUTH IrpaduKH TPUTOHOMETPUUECKUX (PYHKITUMA
Y Ha HUX WUTIOCTPUPOBATh CBOMCTBA (DYHKITHIA;

- INpPUMEHATh TE€OMETPUYECKHE IpeoOpa3oBaHUs
(coBur u nedopMaryio) Ipyu NOCTPOSCHUN TPAPHUKOB.

- pemlaTb TPUTOHOMETPUYECKUE ypaBHEHHs C
MTOMOIIIBIO YHCIIOBOW OKPY>KHOCTH;
- pemlaTb TPUTOHOMETPHUYECKUE
MIOMOIIIbIO OCHOBHBIX METO/IOB;

- TNPUMEHATHh BbIIIE IEpeYHCIECHHbIe (HOPMYJBl pU
peoOpa30BaHUH BEIPAKEHHUIA;

- TPUMEHSATH bopMyIbI npu pelLieHnn
TPUTOHOMETPUYECKHX YPAaBHEHUI U HEPABEHCTB;

- pelarh palnoHaIbHbIE, IOKa3aTeIbHbIC U
JorapupMHUECKUE HEPABEHCTBRA,
-peraTbUppaluOHaIbHbIE U TPUTOHOMETPUYECKHE
YpaBHEHHSI, UX CUCTEMBI.

yYpaBHEHUS C

pabor;

pe3yiibTar
BBITTOJTHEHHSI
BHEAayIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.

V17.loka3biBaTh - BBUMCIATH  3HAYEHUs  TPUTOHOMETPUYECKMX | Y CTHBIMN OIpOC;
HECJIOXKHbBIE (GyHKIMIH ¢ 331aHHOM CTENEeHbIO TOYHOCTH; TECTUPOBAHUE,
HEpaBEHCTBA. - mpeoOpa3oBBIBATH TPUTOHOMETPUUECKHUE | PE3YJIbTAT

BBIPAJKEHUS, UCIIOJIb3Ys TPUTOHOMETPUYECKUE | BBIITOJIHEHUS

(bopMyIBI; KOHTPOJIbHBIX

- CTpOMTbH rpaduKu TPUTOHOMETpUUYECKUX (YHKIMN | paboT;

Y Ha HUX WJUIIOCTPUPOBATh CBOMCTBA (DYHKIINIA; pe3yibTar

- INpPUMEHATh TE€OMETpPUYECKHE MpeoOpa3oBaHMs | BHIIOJHEHUS

(cnBur u neopMalivio) Ipu NOCTPOCHUH rPaPUKOB. BHEAYJUTOPHBIX

- pewlatb TPUTOHOMETPUYECKHE YPAaBHEHMSI C | CAMOCTOSATEIbHBIX

MTOMOIIBIO YMCIIOBOH OKPY>KHOCTH; pabor.

- pewmatb TPUTOHOMETPUYECKHE YpaBHEHHS C

ITOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE NepeyrciIeHHble (HOPMYIbl MpU

peoOpa3oBaHNM BBIPAKEHUIA,

- TPUMEHATH bopMyIbI npu peleHnn

TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- pelaTh palOHAIBHBIE, T0KA3aTEIbHBIE U

JorapupMHUECKUEe HEPABEHCTBRA,

-pemaTbuppaloOHAIbHBIE U TPUTOHOMETPUUECKHE

YPaBHEHHS, UX CUCTEMBI.
¥21. Pemarp - BBIYMCJIATH  3HAYEHUS  TPUTOHOMETPUYECKHUX | Y CTHBIN ONpPOC;
YpaBHEHU, (dbyHKIHMH ¢ 3aJaHHON CTETEHBhI0 TOYHOCTH: pe3ynbpTar
HEPAaBEHCTBA U - mpeobpa3oBbIBAThH TPUTOHOMETPUYECKHUE | BBHIIIOJHEHUS
CHCTEMBI C BBIPAKEHUS, WCIIONIb3ysI ~ TPUTOHOMETPHUUYECKHE | KOHTPOJIBbHBIX
IIPUMEHEHUEM (bopMyIIBI; pabor;
rpaduyeckux - CTpOUTH IpaUKU TPUTOHOMETPUUYECKUX (PYHKIMH | pe3yabTaT
IIPE/ICTaBICHUM, U Ha HUX WUTIOCTPUPOBATh CBOMCTBA (DYyHKIIHIA; BBITIOJTHEHU S
CBOMCTB (pyHKLIUH, - TMpUMEHSATh TIeoOMEeTpUuYecKkue MnpeoOpa3oBaHUs | BHEAYIUTOPHBIX
IIPOU3BOIHOM. (coBur u neopMalyio) Npyu NOCTPOSCHUN TPaPHUKOB. CaMOCTOSITEIIbHBIX

- pewmatb TPUTOHOMETPUYECKHE YpaBHEHHsI C | paboT.

MTOMOIIBIO YMCIIOBOM OKPY>KHOCTH;

- pemiatb TPUTOHOMETPUYECKHE YpaBHEHHSI C
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IIOMOIIIbI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE TNEpEeYHCIEeHHbIE (HOPMYIBI MPU
peo0pa30BaHUH BbIPAKEHHIA;

- IPUMEHATH bopmyIsl npu peleHun
TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB.

V22. Pewiatp
IIPOCTEUILINE
KOMOWHATOPHBIC
3aJa4i METO/I0M
nepedopa, a Takke ¢
WCTOJIb30BaHUEM
U3BECTHBIX (hopMyII,
TPEyroJbHHUKA
[Tackans; BEIYUCTATD
KO3 PHUIIUEHTHI
6unoma HproTona mo
dbopmyiie u ¢
HCIIOJIb30BaHUEM
TPEyroJIbHUKA
[Tackaurs.

- pemrath NpocTeiinne KOMOMHATOPHBIE 3a1a4H;

- ICIOJIH30BaTh (POPMYIIBI IEPECTAHOBKH U COYCTAHUS
IIPY PEIICHHUH 33/1a4;

- BBIUUCIIATH K03 punmentsr 6maoma HetoToHa;

- - UCTIONIB30BATh TpeyroiabHuK [lackans mpu
peleHnH 3a/1au.

YcTHbIM onpoc;
TECTUPOBAHUE,
pe3yibTaT
BBITIOJIHEHHUS
BHEAYTUTOPHBIX
CaMOCTOSTEIIbHBIX
pador.

V23 .BeauciaiaTh

- IPUMEHSATH POPMYIIbl KOMOMHATOPHUKH MPU

Y CTHBIN OTIpOC;

BEPOSITHOCTH COOBITUH | peIIeHUM 3a/1a4; TECTUPOBAHUE,

Ha OCHOBE MOcYeTa - IPUMEHSATh KJIACCUUYECKOE OTIpeieIeHne pe3yibTar

qycia UCXOM0B BEPOATHOCTH IIPU PELICHUHU 3a/1ay; BBITIOJTHEHUS

(mpocreiiiue ciaydan). | - BBIYUCIATh BEPOATHOCTH COOBITUH. BHEAYJAUTOPHBIX
CaMOCTOSITENTbHBIX
pa0or.

¥24. CooTHOCUTD - IPUMEHATh AKCUOMBI IIJIAHUMETPUU U CTEPEOMETPHUH | Y CTHBIN OIpOC;

IIJIOCKHE IIPY PELICHNN 33]1a4; pe3ysbTar

reOMETPUYECKUE - TOKa3bIBaTh CIEACTBUSI U3 AKCHOM CTEPEOMETPUHU. BBITIOJTHEHUSI

(Gurypsl U TpeXMEpHbIe | - YCTaHABIMBATh B NPOCTPAHCTBE MApPAJICIILHOCTh | KOHTPOJIbHBIX

OOBEKTHI € UX IpSIMBIX, NPSIMOM U IUIOCKOCTH, ABYX IUIOCKOCTEH, | paboT;

ONMCAHUSAMH, UCIIONIb3Ysl NPU3HAKM U OCHOBHBIE TEOPEMBI O | pE3yJIbTaT

qepTeKaMH, napajieIbHOCTH; BBITIOJTHEHUSI

N300pakeHUSIMH; - NPUMEHATH NMPU3HAK NApaUIEIbHOCTH MPSIMOW U | BHEAYIUTOPHBIX

pasnuyatb U IJIOCKOCTH, NPH PELIeHUH 3a/1ay; CaMOCTOSITENTbHBIX

aHAJIN3UPOBATh - TOpUMEHSATb  NpPU3HAK  MNEPHEHAUKYISIPHOCTH | paboT.

B3alMHOE npsMOM M IUIOCKOCTH,  TEOpeMy O  Tpex

pacriosiokeHue GUryp. | HeprneHAuKyIsApax, MPU3HAK MEPIEeHIUKYIIPHOCTH

TUTIOCKOCTEH IS BBIYUCIICHHS YTJIOB M PACCTOSIHHHA B
MPOCTPAHCTBE;

- pacKJaIbIBaTh BEKTOP MO Oa3ucy;

- TPOU3BOJUTH OMEPAIUIO CIIOKCHUS, BBIYUTAHMUS,
YMHOXEHHS BEKTOpa Ha YUCIIO.

CTPOUTH BEKTOP, 1O €r0 KOOPJAUHATAM,;

- omepupoBath (HOPMyIaMH CIOXKCHHS, BBIYMTAHHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPSMBIMA U TUIOCKOCTSIMH,

- pemiath 3a7a4d MPUMEHsS OCHOBHBIE CBOWMCTBA H
(GhOopMyIIBI TEJT BpPAIICHHUST;
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- HaxoIUTh OOBEM TMPSMOW TNPU3MBI, TTHUPAMHUIBI,
MPSIMOTO KPYrOBOT'O LMJIMH/pA U KOHYCA, 111apa;

- HaXOJWTh TIUIOMIAJAN TOBEPXHOCTEH TMIPHU3MBI,
NUpaMUILI, HUIHHAPA, KOHYCa U 11apa;

BBIYHCIIATh W HM300paKaThb OCHOBHBIC 3JIEMEHTHI
MPSIMBIX MPU3M, MTapaIeICIUIIC/IOB,;

- CTPOWUTH MPOCTECHIIME CEYCHUS MHOTOIPAHHHUKOB
yKa3aHHBIX BBIIIIC, BBIYUCIIATH I1oIIaaun 9TUX
CEUCHHI.

V25. U3obpaxath
TeOMETPHUYCCKUE
(buryps! u Tena,
BBITIOJTHSTE YEPTEXK IO
YCJIOBHIO 33]1auH.

- IPUMEHSATH AKCUOMBI IIJITAHUMETPUU U CTEPEOMETPUU
IIPY pELICHNN 33/]1a4;

- IOKa3bIBaTh CIEACTBHS U3 AKCUOM CTEPEOMETPUHU.

- YCTaHaBJIMBaTh B IPOCTPAHCTBE MAPAJIEIbHOCTh
IPSIMBIX, NPSMOM M IUIOCKOCTH, IBYX IUIOCKOCTEH,
UCIOJb3Yys NPHU3HAKM U OCHOBHBIE TEOPEMBI O
[apalIeIbHOCTH;

- [PUMEHATHh MPU3HAK NapauieIbHOCTU MpPsIMOU U
IUIOCKOCTH, IIPU PELICHUH 33134,

IIPUMEHATh NPU3HAK IEPIEHIUKYISIPHOCTH
OpsAMOM M IUIOCKOCTH, TEOpeMy O  Tpex
NEPHEHAUKYISIPAX, IPU3HAK NEPHEHAUKYISIPHOCTH

IJIOCKOCTEH ISl BBIYMCIIEHUSI YIJIOB M PACCTOSIHUM B
MIPOCTPAHCTBE;
- packiaJbIBaTh BEKTOp MO 0a3ucy;
- HpOI/I3BOI[I/ITI) onepaumo CJIOKCHUS, BBIUYMTAHUA,
YMHO>KEHHS BEKTOpa Ha YUCIIO.
CTpOI/ITI) BeKTOp, 10 €ro KOOpI[I/IHaTaM;
- omepupoBath (HOpMynTaMH CIOXKEHHS, BBIYMTAHUSA,
CKaJISIPHOTO MPOU3BEJCHHS BEKTOPOB;
BBIYMCIIATH YIJIbl MEXKAY MPSIMBIMU U INIOCKOCTSIMU;
- pemaTI) 3a1a4n HpI/IMeHSISI OCHOBHBIC CBOfICTBa nu
(dbopMyIIbI TE BpalleHHS;
- HaXoAWUTh O00bEM MpSAMOM NPU3MBI, MUPAMUIBL,
IIPSIMOTO KPYrOBOI'0 LMJIMH/IPA U KOHYCA, 11apa;

- HaXOJMWTh IUIOLIAIN TOBEPXHOCTEN MPU3MBI,
MUpaMUabl, THINHAPA, KOHYCa U 11apa;
BBIUUCIATh W M300paKaTh OCHOBHBIE AJIEMEHTHI
NPSAMBIX MPU3M, TAPAIICIICTTUIEIO0B;
- CTPOUTH IPOCTEUIINE CEUYECHUS MHOIOTPAaHHUKOB
yKa3aHHBIX BBIIIIC, BBIUUCIIATH IJIomaan 9TUX
CCUCHUM.

YcTHbIM onpoc;
pe3yabTaT
BBIIIOJTHEHUS
KOHTPOJIBHBIX
pabor;

pe3yabTaT
BBIIIOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENbHBIX
pabor.

V26. Pemath
F€OMETPUYECKHE
3a/1auu, OMHUPAsICh HA
M3y4YEHHBIE CBOMCTBA
MJIAHUMETPUIECKUX U
CTEPEOMETPUUECKUX
(buryp u oOTHOIIEHUH
MEXy HUMH,
TIPUMEHSIS

- IPUMEHATh aKCUOMBI IIJIAHUMETPUU U CTEPEOMETPHUH
IIpU PELLIECHUN 3a/1a4;

- JIOKa3bIBaTh CJIEJICTBUS U3 AKCHOM CTEPEOMETPHH.

- YCTaHaBIMBATh B IPOCTPAHCTBE MAPAJLIEIBHOCTh
MPSAMBIX, MPSAMOM M IUIOCKOCTH, IBYX IUTOCKOCTEH,
UCIIONIb3Ysl IPU3HAKA M OCHOBHBIE TEOPEMBI O
MapajuIeIbHOCTH;

- NPUMEHATH NMPU3HAK NapauIeIbHOCTU MPSIMOW U
IIJIOCKOCTH, IPY PEIICHHUH 3a/a4;

YcTHBI onpoc;
pe3yabTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;

pe3yabTar
BBIITOJIHEHU I
BHEAYIUTOPHBIX
CaMOCTOATECIIbHBIX
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anre0panvecKuii u
TPUTOHOMETPUYECKUIN
anmapar.

IPUMEHATh IPU3HAK MEPIEHIUKYIIPHOCTU
OpsAMOM M IUIOCKOCTH, TEOpeMy O  Tpex
NEPIEeHIUKYIIApax, MPU3HAK MEPIEHINKYIIPHOCTH
IIJIOCKOCTEN JUIsl BBIYMCIICHUS YIJIOB M PACCTOSIHUM B
IIPOCTPAHCTBE;
- pacKJIaAbIBaTh BEKTOP MO Oa3ucy;
- IPOU3BOJUTH ONEPALUIO CIIOKEHUS, BBIYMTAHUSA,
YMHOKECHHS BEKTOpa Ha YUCJIO.
CTPOUTH BEKTOP, 110 €r0 KOOPAUHATAM,
- omepupoBath (OPMYIaMU CIIOKEHHs, BBIYUTAHUA,
CKaJIIPHOTO IIPOM3BENICHUS BEKTOPOB;
BBIYUCIIATH YIUIBI MEXAY MPSAMBIMU U IUIOCKOCTSMU;
- pelarh 3aJa4yd IIPUMEHssI OCHOBHBIE CBOWMCTBA U
(bopMyITBI TEJ BpaICHHS;
- HaxouTh O0O0BEM MNPSMOW MPU3MBI, MHUPAMUIB,
IIPSAIMOTO KPyrOBOI'O LMJIMHIPA U KOHYCA, 111apa;

- HaxXOJUTh IJIOLIAJH IIOBEPXHOCTEN MPU3MBI,
NApaMU/bl, IWJIAHPA, KOHYCa U 11apa;
BBIUUCIIATh W HW300pakaThb OCHOBHBIE 3JEMEHTHI
IPSIMBIX IIPU3M, TApaJUICICIUIIEI0B,;
- CTPOWUTH IPOCTEMUIIHNE CEYEHUS MHOTOI'PAaHHHUKOB
YKa3aHHBIX BBIIIE, BBIYUCIATH IUIOIIAAM  ITHUX
CEYCHUN.

pabor.

V27. llpoBoauTh
JIOKa3aTeJIbHBIC
paccyxaeHus pu
pelieHnu 3aaad,
JIOKa3bIBaTh OCHOBHEIC
TEOpEeMBI Kypca.

- IPUMEHSTH AKCHOMBI TUTAHUMETPUHU M CTEPEOMETPHU
IIPH PEIICHUU 33]1aY;

- IOKa3bIBaTh CJICJCTBHS U3 aKCHOM CTEPEOMETPHUH.

- YCTaHaBIIMBAaTh B TPOCTPAHCTBE MAPAILICIBHOCTH
MOPSIMBIX, TPSMOM U TUIOCKOCTH, IBYX TUIOCKOCTEH,
UCTIONIb3Ysl TIPU3HAKH W OCHOBHBIE TEOPEMBI O
napasiebHOCTH;

- NPUMEHATH MPHU3HAK MapauIeIbHOCTH TPSMOW U
MJIOCKOCTH, TP PEIICHUH 3a]1ay;

- TNPUMEHATh  TPU3HAK  MEPHEHIUKYISIPHOCTH
npsMOM M TUIOCKOCTH, TEOpeMy O  Tpex
MEPIeHIUKYNIApax, MPU3HAK MEPHEeHIUKYISIPHOCTH
TUTIOCKOCTEH IS BBIYUCIICHHS YTJIOB W PACCTOSIHHHA B
MPOCTPAHCTBE;

pacKIabpIBaTh BEKTOP O Oa3wucy;

- TPOU3BOJUTH OMEPAIUIO CIIOKEHUS, BBIYUTAHUSA,
YMHOXEHHS BEKTOpa Ha YHCIIO.

CTPOUTH BEKTOP, 1O €r0 KOOPJAUHATAM,;

- omepupoBath (HOpPMyITaMH CIOXKCHHS, BBIYMTAHHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPAMBIMA U TUIOCKOCTSIMH,

- pelath 3a7adyd MPUMEHssi OCHOBHBIE CBOWMCTBA U
(bOopMyIIBI TEJT BpAIICHHUS;

- HAXOAWUTh OO0BEM MPSMON TPU3MBI, MUPAMUIBI,
MPSIMOTO KPYTrOBOTO IHJIUHAPA M KOHYCa, Iapa;

- HaxoIuTh IUIOHMIQAM TIOBEPXHOCTEH MPHU3MBEI,
MUPAMHUJIBI, IJTUHAPA, KOHYCA U 11apa;

BBIUUCIIATh W M300paKaTh OCHOBHBIE DJIEMEHTHI

Y CTHBIN OTIpOC;
pe3yabTar
BBIITOJIHCHUS
KOHTPOJIBHBIX
pa0or;

pe3yabTar
BBITTOJTHCHUS
BHEAYJUTOPHBIX
CaMOCTOSITEIbHBIX
pabor.
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NPSAMBIX MPU3M, TApALICICTUIIEO0B;

- CTpOI/ITb HpOCTGﬁH.IPIG CCUCHUA MHOFOI‘paHHI/IKOB
YKa3aHHBIX BBIIIE, BBIYMCIATH IUIONIAAU  ATUX
CCUCHUM.

V28. Boruucnsars
JTUHEIHbBIE 2JIEMEHTHI U
yTJIBI B
MIPOCTPAHCTBEHHBIX
KOH(HUTypanusx,
00BEMBI U TIOIIATU
MMOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX
TeJ U UX IMIPOCTEUIINX
KOMOUHAIIUH.

- pacKJiaIbIBaTh BEKTOP 1O Oa3ucy;
- TIPOM3BOJUTH OIEPAIUIO CIOXKCHUS, BBIYUTAHUS,
YMHOXKEHUS BEKTOPA Ha YUCIIO;
- CTPOHTB BEKTOP, [0 €0 KOOPIUHATAM,;
- omepupoBath (OpPMYJIaMU CIIOKCHUS, BBIUUTAHHUSA,
CKaJISIPHOTO TIPOM3BE/ICHUS] BEKTOPOB;
BBIYUCIIATE YIJIbI MEXKY MPSIMBIMU U TUIOCKOCTSIMH;
- pemarb 3ajadd MPUMEHSS OCHOBHBIE CBOKCTBAa U
(bopMyITBI TEJ BpaICHHUS;
- HaxoJWTh OOBEM TMPSMOW MPU3MBI, MHPAMHUIB,
PSIMOTO KPYroBOT'O IIWJIKH/IPA U KOHYCa, I11apa;

- HaXOJUTh IUIOIIAN TOBEPXHOCTEH MPU3MBI,
MUpPaMUIbl, HHJIMHIPA, KOHYCA | [1apa;
BBIUUCIISATh W W300paKaTb OCHOBHBIC AJIEMEHTHI
NPSIMBIX TIPU3M, ITapauIeIICIIUIICIOB,;
- CTPOUTH MPOCTCUIINE CEYCHHS MHOTOTPAHHUKOB
yKa3aHHBIX  BBIIIC, BBIYMCIATH IUIOMIAAM  ITHX
CEUYEHUM.

YcTHBIN o11poc;
pe3yibTar
BBITTOJTHCHUS
KOHTPOJIbHBIX
pabor;

pe3yibTar
BBITTOJTHCHUS
BHEAYJMTOPHBIX
CaMOCTOSITETIbHBIX
pabor.

¥29. [IpumMeHATh
KOOPJMHATHO-
BEKTOPHBINA METOJ JJIsl
BBIYMCIICHUS
OTHOIIICHUH,
PACCTOSIHUM U YIJIOB.

- packiaJbIBaTh BEKTOp MO 0a3ucy;
- HpOI/I3BOI[I/ITI) onepaumo CJIOKCHHS, BBIYMTAHUA,
YMHO>KEHHS BEKTOpa Ha YUCJIO.
CTpOI/ITI) BeKTOp, 10 €ro KOOpI[I/IHaTaM;
- omepupoBath (HopMynamMH CIOXKEHHS, BBIYMTAHUSA,
CKaQJISIPHOTO MPOU3BEJCHUS BEKTOPOB;
BBIYMCIIATH YIVIbl MEXAY MPSIMBIMU U IIIOCKOCTSIMU;
- pemaTI) 3a1a4n HpI/IMeHSISI OCHOBHBIC CBOfICTBa nu
dbopMyIbI TE BpalleHHS;
- HaXoAWTh O00bEM MpSAMOM NPU3MBI, MUPAMUIBL,
MIPSIMOTO KPYrOBOI'0 LMJIMH/IpA U KOHYCA, 11apa;

- HaAXOAUTH ILJIOIIIaIn HOBerHOCTCI\/'I HpI/ISMI)I,
MAPaMUBI, HUIMHIPA, KOHYCa U 11apa;
BBIUHUCIIATH H I/1306pa)KaTI> OCHOBHBIC DJJICMCHTHI
MPSAMBIX [IPU3M, ApAJUIECIICIIUIIENO0B;
- CTpOI/ITL HpOCTefIHIPIe CCUCHUS MHOFOFpaHHI/IKOB
YKa3aHHBIX BBIIIE, BBIUKMCIATH IUIONIAAM  OTUX
CEUeHHUI.

Y CTHBIN OTIpOC;
pe3yabTar
BBIITOJIHCHUS
KOHTPOJIBHBIX
pador;

pe3yabTar
BBITTOJIHCHUS
BHEAYJUTOPHBIX
CaMOCTOSITEIbHBIX
pabor.

V30. Ctpouts ceueHus
MHOTOTPaHHHUKOB H
n300pakaTh CEUCHUS
TEJ BpAIICHUS.

- pacKJaIbIBaTh BEKTOP MO Oa3ucy;

- TPOU3BOJUTH OMEPAIUIO CIIOKEHHUS, BBIYUTAHUSA,
YMHOXEHUS BEKTOpa Ha YHCJIO;

- CTPOUTH BEKTOP, TIO €r0 KOOpIAMHATAM;

- omepupoBath (HOPMyIaMH CIOXKCHHS, BBIYMTAHHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPAMBIMA U TUIOCKOCTSIMH;

- pelath 3a7adyd MPUMEHssl OCHOBHBIE CBOWMCTBA U
(GhOopMyIIBI TEJT BpPAIICHHUST;

YceTHBIH onpoc;
pe3yabTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;

pe3ynbTar
BBIITOJIHEHU I
BHEAYIUTOPHBIX
CaMOCTOATECIIbHBIX
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- HaxoguTb OOBEM MPSAMOW MPU3MBI, MHUPAMUIB,
IIPSIMOrO KpyroBOro IMJIMHAPA U KOHYCa, 1apa;

- HaXOJUTh IUIOIIAN OBEPXHOCTEH MPU3MBI,
NUPaMM/Ibl, IUJIMHAPA, KOHYCA U 11apa;
- BBIYMCIATH U H300pakaTh OCHOBHBIE 3JIEMEHTHI
IPSIMBIX PU3M, [TApaJUIEIECIHUIIEI0B,;
- CTPOUTh MpPOCTEHIIME CEYEHHS MHOTOTPaHHUKOB

pabor.

YKa3aHHBIX BBIIIE, BBIYUCIATH IUIOIIAAU  3THUX

CCYCHUN.
3HaTh!
31.3nauenue - aKCHOMBI CTEPEOMETPUH; YcTHBIN o1poc;
MaTeMaTH4eCKOi - CIIE/ICTBUS U3 aKCHOM CTEPEOMETPUH; pe3yibTar
HAyKH JUIsl peLIEHUS - aKCHOMBI IUIAHUMETPHH; BBITIOJTHEHUS
3aJay, BOSHUKAIOIMX B | - B3aUMHOE pACIHOJOXKEHHE MPSAMBIX, NPSIMOH U | KOHTPOJIBHBIX
TEOPUHU U MPAKTUKE; IJIOCKOCTH, JIBYX IJIOCKOCTEH B IPOCTPAHCTBE; pabor;
HIUPOTY U - OCHOBHBIE TEOPEMBbI O NapalIeIbHOCTH NPSIMOI U | pe3yabTar
OTrPaHUYEHHOCTh IJIOCKOCTH, apaJuIeIbHOCTH JIBYX IJIOCKOCTEH; BBITIOJTHEHUS
IIPUMEHEHHUS - CBOWCTBa MapauIeiIbHOIO NMPOEKTUPOBAHUS U | BHEAYJUTOPHBIX
MaTeMaTHYECKHUX UX [pUMEHEHHE i1 Uu300paxkeHuss (QUryp B | CAMOCTOSITENIbHBIX
METO/IOB K aHAJIU3y U CTepeOMeTpuH; paoor.
HCCIIETOBAaHUIO OCHOBHbBIE  TIOHSTUS  CTEPEOMETPUHU;  AKCHUOMBI

IIPOLIECCOB M SIBJICHUI
B IIPUPOJIC U
oO1iecTBe.

CTEPEOMETPHUU U CIIEACTBUS U3 HUX;

- B3aUMHOE€ pPACIIOJIOKEHHE TMPAMBIX, MPSIMOU H
IJIOCKOCTH, IBYX TUIOCKOCTEH B IPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O TMEPIECHAUKYISIPHOCTH
OpsIMOM UM TUIOCKOCTH, MEPHEHIANKYISPHOCTH ABYX
TIOCKOCTEM;

- TOHATHE YIJIa MEXIYy MpSAMBIMHU, yria MEXAy
MpsIMOM M TUIOCKOCTBIO, JBYTPAHHOTO YIJIa, YIJjia
MEXY IIIOCKOCTAMM;

- OCHOBHBIE TEOPEMBI
OpsIMOM U TUIOCKOCTH,
IJIOCKOCTEN,

- TIOHSTHE BEKTOpa, MPaBUJIO MapaJlIeIenuIe1a;

- CBOICTBa KOMIUIAHAPHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- TpSIMOYTOJIbHAsl CUCTEMAa KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJsipHOE MPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOICTBA TeJ BpalllCHMUS,;

- TOHATHE oO0BEMa M IUIOMIAM TMOBEPXHOCTH
TEOMETPHUUECKOTO TeJa;

- (bopMynbl 11 BRIUMCIIEHUS OOBEMOB W TLIONIAICH
MOBEPXHOCTEN T€OMETPUUECKHUX TEJl. MEPEUNCICHHBIX
B COZICp)KaHUU YIeOHOTO MaTepuana,;

- TIOHSATHE MHOTOTPAHHHUKA, €ro IOBEPXHOCTH,
MOHSTHE MPABWJIBHOTO MHOTOTPAHHHKA;

- OIlpejelieHWe MPHU3Mbl, MNapajuiefenuneaa, BHJIbI
TIPU3M;

0 MEpHEHIUKYJIAPHOCTU
MEPIEHIUKYIIIPHOCTH
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- CBONMCTBa IPHU3M U MapajuieIenune/ioB.

32. 3HaueHue
MPAKTUKHU U BOIIPOCOB,
BO3HHUKAIOIINX B CAMOM
MaTeMaTHKe JIJIst
dbopMupoBaHUs U
pa3BUTHS
MaTeMaTHUECKOM
HAYKH.

aKCHOMBI CTEPEOMETPUH;
CJIEJICTBUS U3 aKCHOM CTEPEOMETPHH;

- AKCHOMBI IUIAHUMETPHH;

- B3aUMHOE€ pACIMOJOXKEHUE TMPSAMBIX, OPSIMOU U
IUIOCKOCTH, JIBYX INIOCKOCTEHN B IPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MaPAIEIHHOCTU MPIMON U
IJIOCKOCTH, MapajluIeIbHOCTH JBYX IIJIOCKOCTEH;

- CBOMCTBa MapajljIeIbHOTO MPOEKTUPOBAHUSA U

UX TpUMEHEHuEe [uid u300paxeHus ¢uUryp B
CTEpEOMETPUN;
OCHOBHBIEC  TIOHATHS  CTEPEOMETPHUM;  AKCHOMBI

CTEPEOMETPUU U CIICICTBUS U3 HUX;

- B3aUMHOE€ pAaCIOJIOKEHHE TMPAMBIX, NPSIMON H
IJIOCKOCTH, IBYX TIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBICE TEOPEMBI O TMEPICHAUKYISIPHOCTH
OpsIMOM M TUIOCKOCTH, MEPHEHIANKYISPHOCTH ABYX
TIOCKOCTEH;

- TOHATHE YIia MEXIy MPSMBIMH, YIia MEXIy
NpsIMOM M TUIOCKOCTBIO, JBYIPAHHOIO yIja, yria
MEXy TIIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI
OpsiMO W TUIOCKOCTH,
IUIOCKOCTEH,

- TOHSTHUE BEKTOPA, MPaBUJIO MapalljiesienuIea;

- CBOIMCTBa KOMIUIAHAPHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- TOpSIMOYTOJIbHAsi CUCTEMA KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOICTBA TeJ BpallleHMUS;

- TOoHATHE O00beMa © IUIOMIAJU TOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;

- (bopMynbl 1St BRIUMCIIEHUS OOBEMOB M ILIONIAICH
MOBEPXHOCTEN T€OMETPUUYECKUX TEJl. EPEUNCIEHHBIX
B COZIEpKaHWU Y4eOHOTO MaTepuana;

- TIOHSATHE MHOTOTPAaHHHUKA, €ro IOBEPXHOCTH,
MOHSTHE MPABUJIBHOTO MHOTOTPAHHUKA;

- OIlpejelieHue MPHU3MBbl, MNapajuiefienuneaa, BHJIbI
IPU3M;

- CBOIICTBa MPU3M U NapajjieIenune10B.

0 MEpHEHIUKYIIPHOCTH
MEPIEHAUKYIIAPHOCTH

YcTHBINM 0onpoc;
pe3yibTar
BBITOJIHCHUS
KOHTPOJIbHBIX
pabor;

pe3yibTar
BBIMOJIHCHUS
BHEAYJMTOPHBIX
CaMOCTOSITEITbHBIX
pador.

33. Unen pacmmpenns

- TCOMCETpHUYCCKasA HWHTCPHPECTAIIUA KOMIIJICKCHBIX

YcTHBI onpoc;

YHCIIOBBIX MHOXKECTB YHCell; pe3yibTar

Kak crocoba -  JICHCTBUTENIbHAasd M MHHMMas 4acTb, MOJAYJIb U | BBIIOJIHEHUS
MOCTPOEHHSI HOBOT'O apryMeHT KOMIUIEKCHOTO YHCIIa; KOHTPOJIbHBIX
MaTeMaTH4ECKOIr 0 - anreOpanyeckass U TpUTOHOMeTpHueckas (HopMel | paboT;
amnmapara JJs peleHus | 3amucy KOMIUIEKCHBIX YHCElT; pe3ynbTart
MPAKTUYECKHX 334 U | -  apuMeTHUecKue NeHCTBUS HaJl KOMIUIEKCHBIMU | BBHITIOJIHEHUS
BHYTPEHHUX 3a/1a4 YlCJIaMU B pa3HbIX opMax 3aIrucu; BHEAYJIUTOPHBIX
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MaTEMaTHKH. - KOMILJIEKCHO CONPSIKEHHBIE YHCIIA. CaMOCTOSITENTbHBIX
pa0or.
35.Bo3mokHOCTH - aKCHOMBI CTEPEOMETPUH; YcTHbI onpoc;
TEOMETPUH ISt - CJIECTBUS U3 aKCHOM CTEPEOMETPUH; pe3ysbTar
OIHMCaHUs CBOMCTB - aKCHOMBI IUTAHUMETPHH; BBITIOJTHEHUS
peanbHBIX MPEAMETOB | - B3aUMHOE PACIOJOKEHUE TNPSIMBIX, NPSAMON U | KOHTPOJIBHBIX
U UX B3aUMHOI'O IJIOCKOCTH, JIBYX IIOCKOCTEH B MPOCTPAHCTBE; pabor;
pacrnoaoKeHusl. - OCHOBHBIEC TEOPEMBI O MAPATIICIBHOCTH MPSAMOU U | pe3yJIbTar
IJIOCKOCTH, MapajieIbHOCTU JBYX IIJIOCKOCTEH; BBITIOJTHEHUS
- CBOMCTBa MapajyIeIbHOTO IMPOCKTUPOBAHUSI U | BHEAYIUTOPHBIX
UX T[pUMEHEHHe Mg Uu300pakeHuss QUIyp B | CAMOCTOSITEIBHBIX
CTEPEOMETPUH; pabor.
OCHOBHBIE  TOHSITUSL  CTEPEOMETPUHU;  aAKCHUOMBI

CTEPEOMETPHUH U CJIECACTBUS U3 HUX;
- B3aMMHO€ pACHOJIOKCHUE TMPAMBIX, MNPSIMON U
MIJIOCKOCTH, JIBYX IJIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBl O MEPIEHAUKYISIPHOCTH
OpSIMON U TUIOCKOCTH, TEPHEHANKYISIPHOCTH JBYX
IUIOCKOCTEH;

- TOHATHE YIJIa MEXIY TMPSMBIMHU, yria MExXIy
IpsIMOM U IUIOCKOCTBIO, ABYTPAHHOIO YIUIa, YIJa
MEXY ITOCKOCTAMH;

- OCHOBHBIE TEOPEMBbI
IpsAMOM MU INUIOCKOCTH,
IJIOCKOCTEN;

- TIOHSTHE BEKTOpa, MPABUJIO MapaJlieIenuIe 1a;

- CBOMCTBAa KOMIUIAHApHBIX M  KOJJIMHEAPHBIX
BEKTOPOB;

- TOpSIMOYTOJIbHAsi CUCTEMA KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOICTBA TeJ BpallleHMUS;

- TOoHATHE O00beMa © IUIOMIAJU TOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;

- (hopMysBl AN BBIUMCIEHUS 00BEMOB U TUIONIAEH
MMOBEPXHOCTEH T€OMETPUUECKHUX TEJl. MePEUNUCICHHBIX
B COJIEp’)KaHUU y4eOHOTrO MaTepuana;

- TIOHSATHE MHOTOTPAaHHHUKA, €ro IOBEPXHOCTH,
MOHSTHE MPABUJIBHOIO MHOTOTPAHHUKA;

- OmpejelieHWe TPHU3MBI, Mapaulefienunesa, BHJIbI
MIPU3M;

- CBOICTBA NMPHU3M M MapaJLICIEIUIICIOB.

0 IEpHEHIUKYIIPHOCTH
MIEPIEHUKYJIIPHOCTH

36. YHuBepcaabHbII
XapaxkTep 3aKOHOB
JIOTUKHU
MaTeMaTUYeCKUX
pacCyXIeHU, NX
MIPUMEHUMOCTbH B
Pa3IUYHBIX 00JIaCTIX
YEJI0BEYECKON
NESITETHHOCTH.

- aKCHOMBI CTEPEOMETPUH;
CIIEICTBUS U3 AKCHOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPHH;

- B3aUMHOE€ DAacIlOJOKEHUE MPSAMBIX, OPSIMOH U
IUIOCKOCTH, JIBYX IUIOCKOCTEH B IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MAPAIEIBHOCTH NPIMON U
IUIOCKOCTH, MapaJIJIeIbHOCTH JIBYX IJIOCKOCTEH;

- CBOMCTBA MapajlIeIbBHOTO NPOEKTUPOBAHUS U
UX T[pUMEHeHHe s u3o00paxeHus ¢uryp B

YcTHBI onpoc;
pe3yabTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;

pe3yabTar
BBIITOJIHEHU I
BHEAYIUTOPHBIX
CaMOCTOATECIIbHBIX

22




CTEpEOMETPUH;

OCHOBHBIE  TOHSTHS  CTEPEOMETPUM;  aAKCHUOMBI
CTEPEOMETPUU U CIICACTBUS U3 HUX;

- B3aUMHOE€ pAaCIOJIOKEHHE TMPAMBIX, NPSIMON H
IJIOCKOCTH, JIBYX IIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBbl O MEPIEHAUKYISIPHOCTH
OpsIMOM U TUIOCKOCTH, MEPHEHANKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TOHATHE YIia MEXIy MNPSAMBIMH, YIia MEXIy
NpsIMOM M TUIOCKOCTBIO, JBYTPAHHOTO YIJIa, YIJja
MEXy IIIOCKOCTSIMU;

- OCHOBHBIE TEOpPEMbl O TMEPIECHAUKYIISIPHOCTH
OpsMOM W TUIOCKOCTH,  NEPIEHIUKYISIPHOCTH
IJIOCKOCTEH;

- TMOHSTHE BEKTOPA, MPABUIIO MapalliesenuIe/a;

- CBOICTBa KOMIUIAHApPHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- TIPSIMOYTOJIbHAsi CHCTEMAa KOOPAUHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB;

- TeJla BpaIllCHHUS;

- CBOMCTBA TeJ BpaIlCHUS;

- TMoHATHE oO00beMa © IUIOIIAJU TOBEPXHOCTH
reOMEeTPUYECKOro Tena;

- (hopMyinbl ISt BRIUMCIIEHUS OOBEMOB M ILIOMIANCH
MOBEPXHOCTEH reOMETPUYECKUX Tell. IePEUNCICHHBIX
B COJICpP’)KaHUHU y4eOHOTO MaTepuaa;

- TIOHSATHE MHOTOTPAaHHHUKA, €ro IOBEPXHOCTH,
MOHSTHE MTPABWJIBHOTO MHOTOTPAHHHKA;

- OIpeAelieHWe MPHU3MBbl, MNapajuiefenuneaa, BHJIbI
IPU3M;

- CBOICTBA NPU3M U NapalIeICIUIEI0B

pabor.
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3. OueHka ocBoeHNsI yMeHHii U 3HAHUI (TUTIOBbIE 3aaHUsT)
3.1. ®opMbl M MeTOAbI OLIECHUBAHMSI
[TpenMeToM OLIEHKH Cily>KaT yMeHUs U 3HaHus, npexycMoTpeHHbiedI'OC COO u ®I'OC CIIO.
KouTponb u oneHka pe3yabTaTOB OCBOCHHS JMCLUUIUIMHBI OCYIIECTBIISIETCS IMpernojaBaTesieM B
nporecce MPOBEACHUS ayAUTOPHBIX 3aHATHH. TeKymui KOHTPOJIb OCyLIecTBIseTcs B (hopMe: YCTHOTO
Olpoca, TECTUPOBAHHUSA, BBINOJIHEHUS KOHTPOJIBHBIX pabOT M TEMaTHUYECKUX BHEAYAUTOPHBIX
CaMOCTOSITENbHBIX paboT. IIpomexxyTouHas arTecTanus MPOBOAUTCS B BHJIC MUCbMEHHOTO 9K3aMEHa.
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KoHTpomb 1 o1ieHKa 0cBOCHHUs y4eOHOW AUCHUILUIMHBI IO TeMaM (pa3ziesam)

Tabnuua 2.2.

JieMeHT y4eOHOoM
AUCHMILINHBI

®opMbI M METOAbI KOHTPOJIS

Texkyuuii KOHTPOJIb

Py0e:xxHblIii KOHTPOJIb

IIpome:kyTOUHAs aTTeCTANMS

®opMa KOHTPOJISI

IIpoBepsiemble
OK,V,3

KOHTPOJIst

dopma

IIpoBepsiembie
OK,V,3

dopma
KOHTPOJIA

IIposepsiembie OK,
Yy,3

BBeaeHue.

Paznen 1.

Yucnosbie U
OyKBCHHBIE
BbIpakeHus. Pa3Burue
IMOHSATHUS O YHCIIC.

Dxzamen

V2

Tema 1.1.-1.3.
HarypanbHsle, neinsie,
palKoOHaJIbHBIE,
HMppalrOHAJIbHbIC
qyucha.
JleicTBUTENbHBIC
yrcna. [[pubnmxeHHbie
BhIUMCIICHUS. Perenne
3aj1ad.

Yemmuwiit onpoc
Camocmosmenvhas paboma
Nel

Camocmosmenvhas paboma
No2

V2

Pasznen 2.
DyHKIUN.

Drzamen

Y6,V7,V8

Tema 2.1.-2.4.
Onpenenenue
YHCITIOBOM (DYHKIIUU U
CIOCOOBI ee 3a/1aHusl.
CaoiicTBa (pyHKIHU.
OO6patHas GpyHKIHS.
Pemenue 3anau.
KonTpoJsibHast pa6oTta
Ne2 «DyHKIHSI».

Yemmuwui onpoc;
Konmponvnas paboma Nel
Camocmosmenvuas paboma
Ne3

Camocmosmenvuas paboma
No4

Y6,V7,V8
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Pazpea 3. Oxzamen V1, V5 Vo, V7, V8,
Tpuronomerpus. Y9, V17, VIS8, V22
Tema 3.1.-3.17. Yemuwiu onpoc; Vi1, V5 Ve, V7,

Uucnosas Koumponvnas paboma Ne2 | V8, V9, V17,

OKpY>XHOCTh.CUHYC U Camocmosmenvras paboma | V18, Y22

KOCUHYC, TAHT€HC U
KOTaHI'€HC.
Tpuronomerpuueckue
(GYHKLIHHN YHCIOBOTO
apryMeHra.
Tpuronomerpuueckue
(GyHKIHUU YTIIOBOTO
aprymenTta. ®yHkuiuu
y=COSX, y=SinX ux
CBOWCTBA U IpauKu.
OyHukuuu y=tgx,
y=CtgXx ux cBoiicTBa u
rpadukH.
ITpeoOpa3oBanue
rpadukoB
TPUTOHOMETPUUECKHUX
GbyHKIHI.

ObpatHbIe
TPUTOHOMETPUUECKHE
GbyHKIIH.
Tpuronomerpudeckue
(GyHKIMU CYMMBI U
Pa3HOCTH apTyMEHTOB.

®opMyIbl IPUBENEHUS.

[IpeobpazoBanmne cymm
Y NIPOU3BEICHHUIN
TPUTOHOMETPUIECKUX

GbyHKIHH.
DopMyIIBl ABOIHOTO

Nes
Camocmosmenvras paboma
Ne6
Camocmosmenvras paboma
Ne7
Camocmosmenvras paboma
No§
Camocmosmenvras paboma
Ne9
Camocmosmenvras paboma

Nel0
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aprymenTta. ®opmysisl
MMOHUKEHUS CTEIICHHU.
Pemrenue 3agau.
KonrponsHas pabora
No2 «Tpuronomerpusi».

Pa3nen 4.

Haugama
MaTEMaTHYECKOTO
ananu3a. [IpousBogHas

byHKIHN.

Dxzamen

V1, V3,6, V7, V8,
Vii, Vi2, Vi3, Vi4

Tema 4.1.-4.12.
Hucnosbie
MIOCJIEI0BATEIbHOCTH.
[Ipenen uncnoBoit
MIOCJIEI0BATEIbHOCTH.
[Mpenen GyHkmwm.
Onpenenenue
MPOU3BOIHOM.
Brruncienue
MIPOU3BOIHBIX.
HuddepenunpoBanue
CII0KHOU (YHKIUH.
JuddepenunpoBanue
oOpaTHoOi1

GbyHKIIH.
YpaBHeHue
KacaTeJIbHOU K
rpaduky GyHKIUH.
IIpumeHeHue
MPOU3BOIHOMN IJIst
UCCIIEIOBaHM
GbyHKIUH.
IIpumeHeHue
MPOU3BOIHOMN JJIsI

Yemuwiu onpoc;
Konmponvnas paboma Ne3
Camocmosmenvras paboma
Nell

Camocmosmenvras paboma
Nol?2

Camocmosmenvras paboma
Nol3

Camocmosmenvras paboma
Nol4

Vi1, V3, V6, V7,
V8, Vil, VI2,
Vi3, Vi4
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HCCIEA0BaHUS
byHKIMN.
[Ipumenenue
MPOU3BOIHOM ISt
HaxO0JICHUs
HauOOJBIINX U
HaVMEHbIINX 3HAYECHUN
BEJIMYMH.

KonTponbnas pabora
No3 «IIpousBoHas

byHKITINY.

Paspean S.
I'eomeTpus. [Ipsimbie u
IJTIOCKOCTH B

Oxzamen

V25, V26, V27,
V28,31, 32, 35, 36

MIPOCTPAHCTBRE.
Tema 5.1.-5.7. Yemmuwuii onpoc; Y25, V26, V27,
AXCHOMBI Koumponvnasa paboma Ne4 | V28,31, 32, 35,
CTEpEOMETPHH, CamocmosmenvHas paboma | 36

HEKOTOPBIE CICACTBUSA
U3 HUX.

Pemenune 3amay,
IIPUMEHEHHUE aKCUOM
CTEPEOMETPHUU U UX
CJIEJICTBHS.
[TapamiensHOCTB
MPSIMBIX, IPSIMON U
IIJIOCKOCTH.
.CkpemmBaronmecs
IIPSIMBIE, YTOJI MEXIY
MPSIMBIMHU.
[TapatensHOCTD
IJIOCKOCTEM.
Terpasap u
napajuieJIenuIe.

Nels
Camocmosmenvhas paboma
Nelo
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Pemrenue 3agau.
KonrponsHas pabora
No4 «[TapamienbHOCTh
MPSIMBIX U
TJTIOCKOCTEI».

Tema 5.8.-5.12.
[leprieHAMKYASIPHOCTH
IIPSIMOM U TNIOCKOCTH.
[lepnienaukymnsip u
HaAKJIOHHBIC. YTOII
MEXIy NpsMOH U
INIOCKOCTBIO.
JIByrpaHHbIN yroJI.
[lepnenquKyISIpHOCTD
IUIOCKOCTEH.

Pemenne 3amaq
KontponbHas padota
Ne5
«IlepneHIUKYIAPHOCTH
MPSIMBIX U
ILTIOCKOCTEI».

Yemmuwuii onpoc;
Konmponvnas paboma Ne5
Camocmosmenvuas paboma
Nel7

Camocmosmenvhas paboma
MNel8

V25, V26, V27,
V28,31, 32, 35,
36

Tema 5.13.-5.14.
Ypok 060011eHus u
CUCTEMAaTH3AINH
3HAHWUM.
N306paxenune
MIPOCTPAHCTBEHHBIX

dburyp.

Yemmuwiut onpoc

Camocmosmenvuas paboma
Nel9

V25, V26, V27,
V28,31, 32, 35,
36

Paznea 6.

Yucnoselie u
OYKBEHHBIE
BbIpakeHMs1. CTeneHn
1 KOpHHU.

Dxzamen

Vi, V5

Tema 6.1.-6.6.

Yemuwiu onpoc;

Y1, V5
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Kopens n-noit
CTETECHHU.
[IpeobpazoBanue
BBIPAKCHMUI,
COJIEp KaIINX
panuKaibl.

OyHkiuun Y = Q/; ,
HX CBOWCTBA U
rpadukH.

Crenennble QyHKIHH,

WX CBOWCTBA, rpaduKu.

Pemrenue 3agauq.
KontponbHas padota
Neo6 «Crenenu u

Konmponvnas paboma No6
Camocmosmenvuasn paboma
Ne20)

Camocmosmenvuas paboma
No2|

KOPHI».

Tema 6.7.-6.11. Yemmuwiii onpoc; Vi, V5 Ve, V7,
[TokazarenbHas Koumponvnas paboma Ne7 | V8, V9
¢yHkus ee ceoiictBa | Camocmosmenvras paboma

u rpaduk. No22

[Toka3zarenbHbIE Camocmosmenvhasn paboma

YpaBHEHUS. No23

ITokaszaTenbHbIe

HEpaBEHCTBA.

Pemenne 3anau.

KontponsHas pabora

Ne7 «IlokazarenbHas

byHKIHSY.

Tema 6.12-6.19 Yemuwiu onpoc; Vi1, V5 Ve, V7,
[Tonsarue norapupma. | Konmponvnasa paboma Ne§ | V8, V9

Jlorapudmuaeckas
GbyHKIUS, ee CBOICTBA
u rpaduK.

CaoiicTBa

Camocmosmenvuas paboma
Ne24
Camocmosmenvhas paboma
Ne25
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JorapudmMoB.
Pemenne 3anau.
Jlorapudmuaeckue
YpaBHCHHSI.
Jlorapudmuaeckue
HEPaBCHCTBA.
HuddepenumnpoBanue
II0KA3aTEIbHOU U
JorapuMUIEeCKOM
GyHKIHH.
KonTponbnas pabota
Ne8
«Jlorapudmuueckue
YpaBHCHHUS U
HEPABEHCTBAY.

Paznen 7.

Hauana
MaTEMAaTHYECKOTO
ananu3za. urerpan u
€ro MpuMeHEHNe.

Dxzamen

Vil, V15

Tema 7.1.-7.7.
[TepBooOpaznas u
HEOIPEICIICHHBIN
WHTETpall.
Beruucnenue
HEOMPEIeIEHHOTO
WHTEerpaa.
OnpeneneHHbIn
uHTerpa, hopmyna
Hrrotona-JleiiGuuna.
Haxoxnenue mnomanu
KPHUBOJIMHENHON
Tpaneuuu.

Pemrenue 3agau ¢

Yemmuwui onpoc;
Konmponvnas paboma Ne9

Camocmosmenvuas paboma
Ne26

Vil, V15
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MIPUMEHEHHEM
WHTErPaJIoB.
Pemrenue 3agau.
KonrponsHas pabora
No9 «uTerpan u ero
MIPUMEHEHHUE).

Pa3pea 8.
['eomerpus.
Koopaunatsl u
BEKTOPHI.

Dxzamen

V25, V26, V27, V26,
Y29, V30, V31, 31,
32, 35, 36

Tema 8.1.-8.7.
Bexkrops! B
MIPOCTPAHCTBE.
Komrutanaphseie
BEKTOPBI.
Koopannatel Touku u
KOOPJAMHATBI BEKTOPA.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB.

JIBrxKeHus.

Pemenne 3anau.
KonTponbnas pabota
NelO «Koopaunats! u
BEKTOPBI».

Yemuwiu onpoc;
Konmponvnas paboma Nel(
Camocmosmenvras paboma
No27

Camocmosmenvras paboma

Ne28

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

Paznen 9.
I'eomerpus.
MHOrOrpaHHMKH.

Ox3amen

V25, V26, V27, V28,
Y29, V31, 31, 32,
35, 36

Tema 9.1.-9.4.
[TonsaTne
MHOI'OI'PAaHHUKA.
[Ipuzma.
IInpamua.
[IpaBunbpHbIE

Yemmuwuii onpoc;
Konmponvnas paboma Nel |
Camocmosmenvuas paboma
Ne29

Y25, V26, V27,
V28, V29, V31,
31, 32, 35, 36
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MHOTOTPaHHUKH.
KonrponsHas pabora
Nell«MHororpaHHUKH
»

Tema 9.5.-9.9.
Humsap.

Konyc.

Cdepa u map.
Pemrenue 3agau.
KonTponbhas padora
Nel2«[qunuuap, KOHYC,
mapy.

Yemuwiu onpoc;
Koumponvnas paboma Nel?2
Camocmosmenvras paboma
Ne30

Camocmosmenvras paboma
Ne3l

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

Tema 9.10.-9.14
O0BéM
MPSIMOYTOJIBHOTO
napaiesienunesa,
MPSAMOU PU3MBI,
WTAH]IPA.

O0BEM HAKIIOHHOM
MIPU3MBI, TUPAMHUIBI U
KOHYyca.

OO06béM mapa u
IoImaab chepsl.
[Tono6ue temn.
Pemenue
3anad.KoHTponbpHas
pabota Nel3 «O0BEMBI
TEI.

Yemuwiu onpoc;
Konmponvnas paboma Nel3
Camocmosmenvras paboma
No32

Camocmosmenvras paboma

Ne33

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

Paznen 10.
YucaoBwie U
OYKBEHHBIE
BBIPKCHHUS.
KomMmekcHble uncia.

Dxzamen

V4

Tema 10.1.-10.5.

Yemuwiu onpoc;

V4
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KomirekcHble uncia u
apudmernyeckue
ornepanyy HaJl HUMHU.
KommiekcHbie uncia.
KomirekcHble uncia u
KBaJpaTHbIC
YpaBHEHHUS.
Bo3senenue
KOMIIJICKCHOT'O YKclia B
cTereHb. M3BneucHue
KOpHEH u3
KOMIIIEKCHOTO YHCIIa.
KontponbHas padota
Nel4 «KoMmiuiekcHble
YHCIay.

Konmponvnas paboma Nel4
Camocmosmenvuasn paboma
No34
Camocmosmenvuas paboma
No35

Paznen 11.
OEeMEHTBI
KOMOMHATOPHKH,
CTaTUCTUKU U TEOPUU
BEpPOSITHOCTEM.
OCHOBHBIE TTOHSITHUSA
KOMOWHATOPHKHU.

Dxzamen

V22

Tema 11.1.-11.2.
OCHOBHBIE TTOHSITHUSA
KOMOHMHATOPUKH.
Pemenne 3amad.

Yemmuwiii onpoc
Camocmosmenvhas paboma
Ne36

V22

Pazpnen 12.
DJIEMEHTBI
KOMOWHATOPUKH,
CTaTHCTUKH U TCOPUU
BEPOSATHOCTEM.
OCHOBHBIC TTOHSATHS
TEOPUHU BEPOSTHOCTEH.

Dxzamen

V23

Tema 12.1.-12.3.

Yemmuwiit onpoc

Y23

34



Pemrenue 3agau.
ONeMEHTBI
MaTeMaTHIeCKOMI
CTaTUCTHUKH
OCHOBHBIE IOHATHUSA
TEOPUU BEPOSATHOCTEN.

Camocmosmenvras paboma
Ne37

Pa3zpen 13.
YpaBHeHus u
HEPaBEHCTBA.

Dxzamen

Vie yi7

Tema 13.1.-13.5.
OO0111e METOBI
pelIeHusl ypaBHEHMI.
OO0111e METOIBI
pelieHus: HepaBeHCTB.
Pemenue ypaBHeHuii u
HEPaBEHCTB.
Pemenue 3agay.
Cucrembl ypaBHEHUH.
3agaud ¢
rapamMeTpamH.

Yemmuuwiii onpoc
Camocmosmenvuas paboma
Ne38

Camocmosmenvuas paboma

Ne39

Vie,Vi7

Paznea 14.
YuciioBeie 1
OyKBEHHBIE
BBIPAKEHHUS.
MHOT04JICHBI.

Drzamen

V3

Tema 14.1.-14.5.
MHoOT04JIeHBI OT OJHOM
IIEPEMEHHOM.
MHoOTro04JIeHbI OT
HECKOIBKUX
MIEPEMEHHBIX. Y POK
0000IIICHHS U
CHCTEMaTHu3aIuu
3HAHU.

Yemmuwiut onpoc
Camocmosmenvuas paboma
Ne40

Camocmosmenvuas paboma
No4 ]

Camocmosmenvuas paboma
No42

V3

35



YpaBHEHUS BBICITUX
CTEIICHEN.
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3.2. Tunossble 3a1aHUA 1JIs1 OLEHKH OCBOCHHS Y4eOHOM N CHMIIIMHBI

BBenenue.
Paszgea 1. UncnoBble 1 OyKBeHHbIE BbIpaxkeHus. Pa3BuTue noHATHS 0 YHCJIE.

Pe3yabTarnbl 00y4eHUus1: yMeHus, DopMbI U METOABI
3HAHMS, 001IMe U Iloka3aTeiu OLlEHKH pe3yJibTaTa KOHTPOJISl M OlleHKH
npogeccuoHaIbHbIE pe3yJbTaToB
KOMIIETeHIH U o0yueHust
Y2.1lpumeHaTs  TOHATHS, | 3HAHUE: YcTHBI onpoc;
CBSI3aHHBIE C JIEJTMMOCTBIO LIEJBIX | - LIEJIbIE YUCHA; pe3yJsbTar
qrced, npu pEIlIeHUH | - HaTypaIbHbIC YUCIIA, BBIMIOJTHEHUS
MaTeMaTHYECKUX 3ajau. - CBOMCTBa OTHOLIEHUSI IEJIMMOCTU Ha BHEAYJIUTOPHBIX
MHOYKECTBE HaTypaIbHbIX YHCET; CaMOCTOSITENIbHBIX
- IPY3HAKK JIEITMMOCTH; pabor.

- IIPOCTBIE ¥ COCTABHBIC YNCIIA,

- JIETICHUE C OCTAaTKOM,;

- pallMOHAJIbHBIC YHCIIA,

- UppalMOHAIbHBIEC YUCIIA.

YMeHue:

- BBIIIOJIHATD ONEPALMH JICTICHUS HaJ
LIEJIBIMU YHCIIaMU;

- IPUMEHSTh CBOWCTBA OTHOILLECHUS
JIENIMMOCTY Ha MHOYKECTBE HaTypaJIbHBIX
YuUCeJl IPY PELLICHNH 337134,

- IPUMEHSATH NPU3HAKY JIETMMOCTH IIPU
PEILLCHUH 3a/1a4.

Tema 1.1.-1.3. Hamypanvhoie, yenvie, payuonaibHvle, uppayuoHaivrole yucaa. /leiicmeumensvnule
yucna. Ilpuonusicennvie evinucnenusn. Pewienue 3aoau.

Tunosble 3a]aHud 11 YCTHOI'O OIIpoca:
Bpems Ha BpinosiHenne: 10 MuHyT

Kakwue 3HaeTe cBOKCTBA OTHOIICHUS IEITMMOCTH Ha MHOYKECTBE HATYPATHbHBIX YHCEIT?
Yro Takoe npocToe uncio?

Cdhopmymnupyiite TeOpeMy O JEIEHUH C OCTATKOM.

Yto Takoe B3aMHO MPOCTHIE YKcia?

Paznoxwre Ha pocThie MHOXKHTEH urciio 630.

AN

Kputepun onenkn: MeHblle 3 MpaBUIbHBIX OTBETOB — «2», 3 IPaBUIIBHBIX OTBETOB — «3»,
4 npaBUIIBHBIX OTBETOB — «4», 5 MPaBUIIBHBIX OTBETOB — «5».

CamocrosiTesibHas padora Nel
ITonrotoBka coobuienus no teme: «Mcropuueckue CBeECHHS O pa3BUTHH alnreOpb».

CamocrosiTesibHast padora Ne2
CocraBneHnue cipaBoyHON TaOnuIbl «BHUIBI U CIOCOOBI pelIeHus] ypaBHEHUH U HEPAaBEHCTBYC MPUMEPaMH.

Kputepun onenkmn:

1) omtenka «5» CTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% nperaraeMpix 3a1aHui;

2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOJIHEHUN HE MeHee 76% MpennaraeMblx 3aJaHui;
3) omieHka «3» CTAaBUTCS, €CIU BHITIOJIHEHO HE MeHee 61% mpeyraraemMpIx 3a1aHui;

4) orieHka «2» - CTaBUTCS, €CIIM BBIMOTHEHO MeHee 60% mpesiaraeMbpIX 3a1aHUN.

37



Pazgen 2. @yukuumn

Pe3yabTaThl 00yueHus1: yMeHuUs,
3HaHHUS, 001IHe U

IHoka3aTeau
OLIEHKH pe3yJibTaTa

@®opMbI 1 METOABI
KOHTPOJIS1 M OLlEHKH

3aJaHHOM aHATMTHYECKH WU Tpadudecky,
T0 3HAYEHHUIO apryMeHTa U Ha0OOopOT;

- CTpOMTbH rpahMKu M3BECTHBIX
CTETIEeHHBIX (DYHKIIHIL;

- [PUMEHSTH TEOMETPHYCCKHE
npeoOpazoBaHus (CABUT U 1ehOPMAITHIO)
P TIOCTPOSHUH TPAPHKOB;

- 10 rpa¢Ky GYHKUMH YCTaHABIINBATh
€€ BayKHeH e CBOWCTBA (MOHOTOHHOCTH,
OrPaHUYEHHOCTbh, YETHOCTh, HEUETHOCTb,
HEPUOIMYHOCTh, HETIPEPHIBHOCTD);

- BBIYHUCIISITH HECIIOJKHBIE TIPEIEITBI
(byHKIMI B TOUKE U Ha OECKOHEYHOCTH;

- pemarth paroHATbHBIC HEPABEHCTBA
METOJIOM HHTEPBAJIOB.

npogeccuoHaIbHbIE pe3yJibTaToB
KOMIIeTeHIMH 00y4eHust
¥6.0Onpenenatb 3HAYCHUE | 3HAHUE: VY cTHBI 01poc;
(GYHKIIUHM 10 3HAYEHHUIO apryMEHTa | -  OIpeAeNiCHUE YHCIOBON (PyHKIMH, pe3ynbTar
IPU Pa3IMYHBIX CII0c00axX 3afaHus | CIOCOOBI e€ 3a1aHus; BBITIOJTHCHHSI
byHKIHH. - MpOCTEHIIHE peoOpazoBaHUs KOHTPOJIBHBIX padoT;
¥Y7.Crpouts rpaduku | rpaduKoB GYHKIIHIA; pe3yabTaT
W3YYCHHBIX (DYHKIMM, BBIIOJIHATH | - CBOMCTBA (DYHKLIMHU, IEPEUUCIICHHBIC B | BBITIOJIHEHUS
npeoOpa3oBaHus TpaduKoB. CoJIep KaHnH y4eOHOro MaTepuaa; BHEAYTUTOPHBIX
¥8.0nuceiBath 10 rpaduky | - ONpeAereHHe HEMIPEPbIBHOCTU CaMOCTOSITENIbHBIX
u 1o Qopmyne moBeAeHHE U | (YHKIMH B TOUKE; pabor.
CBOMCTBA (DYHKIIHIA. - CBOWCTBA HETIPEPHIBHBIX (DYHKIIHIA.
VMeHue:
- HaxOJIUTh 00J1aCcTh ONPEACIICHUS
yHKIM;
- HaxOJIUTh 3Ha4YeHUE (PYHKIMH,

Tema 2.1.-2.4. Onpeoenenue uucnosou hynkyuu u cnocoowt ee zaoanus. Ceoiicmea pynkuyuu.
Oopamnasn pynkyua. Pewenue 3aoau.

TunosBble 3aganus 118 YCTHOTO onpoca:
Bpems Ha BpinosiHenune: 10 MuHyT

LN E

Chopmynupyiite onpesenenre YucaoBoi (GYHKIIUU OJJHOW MEPEMEHHOM.
Uro Takoe rpaduk GyHKIIMHU OAHON IepeMeHHO1?

[TpuBenute npumep rpaduueckoro 3aJaHus yHKIUH.

Kak no rpaduky ¢pyHkiuu Haiitu o0nacth ee 3HaueHus? [IpuBeaure nmpumep.
[IpuBenuTe mpUMep CIOBECHO 331aHHON (DYHKIIHH.

Kpurepun ouneHkH: MeHbIIE 3 IPABUIBHBIX OTBETOB — «2», 3 MPaBUIIBHBIX OTBETOB — «3»,
3 mpaBWIBHBIX OTBETOB — «4», 4 IPABUIIBHBIX OTBETOB — «5».
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KonTpoabHas padora Ne 1
1o reme: «@yHKIUW»
Bpemsi BoinosiHeHusi: 90 MUHYT
Tunosble 3a1aHus

Bapuant Nel

=+/16—x? .

Al. Haiigute o6nacth onpeaenenus GyHKuuu -~
y=0,4x-5 9
A2. [Tpu KakuxX 3HAYCHHUAX apryMeHTa 3HaueHue (yHKIHUU paBHO 137

Nemry

A3. Haiinure mymu ¢yakmmm ¥~ %

_ 2
A4, TIpu xaxux X ¢ynxuus Y = —3X" +6x-5 IIPUHUMAET HEOTPULATEIbHbIE 3HAUCHUS?
y=x*-6x-7
AS. Tlpu kakux X QyHKIHSA BO3pacraer?
y= V9 - x?
(x=3)(x-1)

B1. Haiinute obnacte onpeneneHus: GyHKIUNA

2 _ ~y5 3
B2. VccnenyiiTe Ha Y4ETHOCTh M HEUYETHOCTh (DYHKIIUU: Q) y=X 1; 0) y=2X"+X°

3 j—
B3. Jlana ¢yHKIus F(x)=x"+5x~-a H3BecTHO, UTO f(2)= 15 Haiinure F(=1).

Xx+1 x<-1

x2-1 x>-1

f(x) = {
C1. lana ¢yHkuus " Beruucnure f (O), f(2) , f=1) : f(=2) ; TOCTpOiTE rpaduk

JTaHHOM (QyHKIHH.

— _|y? _
C2. Iloctpoiite rpaduk GpyHKINN y= ‘X ox+ 5‘ :

Bapuant Ne2

_ 2
Al. Haiizre o6macts onpenenenns Gpynxun Y = V81—x"

-0,4x+5

A2. [Tpy KaKuX 3HAYEHHUAX apryMeHTa 3HauYeHHe (QyHKIMH) paBHO 137

X 3
y=—-+¢
A3. Haiigute Hynu ¢pyHKIMN 5

—x?+6x-5

A4, Tpu kakux x Gpynxmus Y =~ IIPUHHUMAET NOJIOKUTENNbHBIE 3HAUCHUS?

—4x-5

)
AS. Tpu kakux X dynxmus Y ~ X yObIBaeT?
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__ V¥l
d (x—$4x—l_

B1. Haiinure o6nacte onpeaeneHus GyHKIIUU

y _ A ay2
B2. UccnenyiiTe Ha YeTHOCTh U HEUETHOCTH (DYHKITHH:A) X, g V=X 3x°,

3 —
B3. Jlana ¢pyHKIus f(x) = x* —2ax+ 8. H3BecTHO, UTO f@)=5 . Hatinure f(=2) .

x-=1 x2>1
f(x) = 2 q 1
C1. lana ¢yHKIms X+ X<LBruucmre f(O)’ f(l), f(_l), f(2) ; TIoCTpoiiTe rpadux

JTAHHOH (YHKITUH.

—|y2 _
C2. Iloctpoiite rpadux GyHKIHH y= ‘X ox+ 5‘ .

Bapuant Ne3

_ 2
Al. Haiinute obnacts onpeneneHus: QyHKIIMHA y=v16-x .

-0,4x+5

A2. ITIpy KaKKX 3HAYEHUSX apryMeHTa 3HadeHue (QYHKLIUU > — paBHo 13?

Jx-1

A3. Haiinute Hynu QyHkumnu y=x .

—Xx?+6x-5

Ad4.TIpu kakux X QyHKuus V' = MIPUHUMAET MOJIOKUTEIbHbIE 3HAUEHUS?

2 —6x—7

AS. TTpu kaxux X dpynxmus Y = X BO3pacraer?

o AxP+1
y_(X—QVX—l.

B1. Haiinute o6nacte onpeaeneHus GyHKIUU

— y? _ 9yb 3
B2. HccrenyiiTe Ha 4eTHOCTb M HEUETHOCTh PyHKIMH: a) J — X _1; 6) Y= 2X7 + X7,

3 _
B3. Jlana ¢pyHkIms f(X)=x"+5x— a H3BecTHO, 4TO f(2) = 15. Hatigure f(=1) .

X+1, x<-1
f(x)=1, 1 .1
Cl1. Jlana ¢yHKIus X“ =L X=-L g uncmre f (0), f(2) , f(-1) , f(-2) :
nocTpoiiTe rpaduK 1aHHON GYHKIUH.

2 _
C2. ITocrpoiite rpaduk GyHKIHH y= ‘X ox+ 5‘ :
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ITAJIOH OTBETOB:

1 BapuaHT 2 BapuaHT 3 BapuaHT
1 [-4:4] [ 9:9] [-4:4]
A2 45 -20 45
A3 0;1 0; -3 0;1
A4 HU IIPU KaKUX [ 5] HU IIPU KaKUX
AS (3t ) (-00:2] (3w )
Bl [-3:1) w(1;3) (=00, =3)U(=3;-1] | (=05 =3) U (=3;—-1]
B2 a)-yer a)-yuer a)-yer
0)-Heuer 0)-Heuer 0)-HeueT
B3 -9 8 -9
C1 f(0)=-1; f(2)=3 f(0)=1;f(1)=0 f(0)=-1; f(2)=3
f(-1)=0;f(-2)=-1 f(-1)=0;f(2)=1 f(-1)=0;f(-2)=-1
C2

Kpurtepun onenku:

1) omenka «5» CTaBUTCS, €CJIM BEpHO BhITIONHEHO 86%-100% mpennaraeMbIx 3aJaHuil;

2) oneHKa «4» CTaBUTCs MPU MPABIIILHOM BBITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) otieHKa «3» CTaBHUTCS, €CJIM BBHITIOTHEHO HE MeHee 61% mpeanaraeMbIx 3aJaHUIA;

4) oreHKa «2» - CTaBUTCSA, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIX 3aaHui.

CamocrosiTesibHas pabora Ne3
W3rorosnenue cupaBouHoro Matepuaina «lIpeodpasoBanus rpagukoB QyHKIHMHA.

CamocrosiTesbHast padora Ned
Pemenne OK3aMCHAIIMOHHBIX 3a1a4 I10 TEMEC ((CDYHKIII/II/I)) .

Kputepun onenkmn:

1) ontenka «5» cTaBUTCS, €CITU BEPHO BBIMOIHEHO 86%-100% nperaraeMbIx 3aaHuit;

2) oreHKa «4» CTaBUTCS MPHU MPABIILHOM BBIIIOJIHEHUH HE MeHee 76% TpennaraeMblx 3aJaHui;
3) onieHka «3» CTaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mpesyraraemMpIx 3a1aHui;

4) oreHKa «2» - CTaBUTCSA, €CJIM BRIMOJTHEHO MeHee 60% mpeiaraeMbIX 3aaHui.
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Pasznen 3. Tpuronomerpust

Pe3yabTaThl 00yueHus1: yMeHUH,
3HaHHUS, 001IHe U

IHoka3aTeau
OLIEHKH pe3yJibTaTa

@®opMbI 1 METOABI
KOHTPOJIS1 M OLlEHKH

npogeccuoHaJIbHbIE pe3yJIbTaToB
KOMIIeTeHIMH 00y4eHust

V1. BeimonHsaTe | 3nanue: VY cTHBI 01poc;
apudmernyeckue NeicTBUs, | - ompeleieHue paarnana, GopmMysl pe3yabTaT
codeTrass yYCTHbIE M NHUCBMEHHBIE | IEPEBOJA I'PALYCHOU MEPHI yIia B BBITIOJIHEHUS
IIPUEMBI, MIPUMEHEHUE | paJuaHHyI0 U 00paTHO: KOHTPOJIbHBIX paboT;
BBIYMCIIUTEIbHBIX YCTPOMCTB; | - OIpEIEIECHUE CUHYCa, KOCUHYCA, pe3ynbTar
HaxOJIUTh 3HAYEHUS KOpHS | TAHI€HCA U KOTAaHI€HCA YU CIIa; BBIIIOJIHEHU S
HATypaJIbHON CTEIEHHU, CTENCHH C | - OCHOBHBIC ()OPMYIIBI BHEAYIUTOPHBIX
paluroOHaIbHBIM [I0Ka3aTesieM, | TPUTOHOMETPHUH, ITIEPEUUCIICHHBIE B CaMOCTOATEIbHBIX
norapudma, UCIIONb3Ys IIPU | COJEPKAHUU MATEPUAIIA; pabor.
HEO0OXOIMMOCTH BBIYUCIUTEIbHBIC | - CBOMCTBA U rpapuKu
YCTPOWCTBA; MOJIB30BATHCS | TPUTOHOMETPUICCKUX (DYHKITHIA.
OLICHKOW W  TPHUKUAKOM TpH | - 0OpaTHbIE TPUTOHOMETPUUYECKUE

[IPaKTUYECKUX pacyeTax.

YS. IIpoBoguth
npeoOpa3oBaHUs  YUCIOBBIX U
OYKBEHHBIX BBIpKCHUH,
BKJTFOUYAIOIUX CTETICHH, PATUKAIIBI,
Jorapudmpl u

TPUTOHOMETPHUUYECKUE (DYHKIIUU.

Y6. Onpenensath 3HaAYCHUE
(GYHKLIMU O 3HAUYEHUIO apryMEHTa
MIPU Pa3IMYHBIX CIIOCO0aX 3aaHus
GbyHKIIH.

¥7. Crpours rpaduku
U3YYEHHBIX (DYHKIUI, BBIIOIHATH
npeoOpa3oBaHus rpaduKoB.

V8. OnuceiBath no
rpaduky u o gpopmysie MNoBeACHNE
U CBOMCTBA (DYHKIIUH.

¥Y9. Pewats ypaBHEHUS,
CHUCTEMBI ypaBHEHUI, HEPABEHCTBA,
UCIOJIb3YSl CBOMCTBAa (YHKUIUN U
uX rpauyeckue npeacTaBIeHusl.

VY16. Pemrars
paloHaIbHbIE, MTOKA3aTEbHbIE U
jJorapuMUUecKue YypaBHEHUS U
HEpaBEHCTBA, HMPPALMOHAIBHBIE U
TPUTOHOMETPUYECKHE YpaBHEHMS,
UX CHCTEMBI.

Yi7. Jloxa3pIBaTh
HECJIOKHbIE HEPABEHCTBA.

¥21. Pemarbp ypaBHEHUS,
HEpPAaBEHCTBA U  CUCTEMBI  C
IIPUMEHEHNEM rpaduyecKkux
MPECTaBICHUH, CBOICTB
GyHKIUH, TPOU3BOIHOM.

byHKUINY,

- Qopmynsl KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUI:

- IpPUEMBI peleHHs
TPUTOHOMETPUYECKUX YPaBHEHUI:
METO/ BBE/IEHUS HOBBIX IEPEMEHHBIX,
Pa3NIoKEeHUsT HA MHOXKUTEIIH;

- CHOCOOBI pelIeHui NpoCTERIINX
TPUTOHOMETPUUECKUX YPABHEHUH U
HEPaBEHCTB.

- (OopMyIBI CYMMBI apIyMEHTOB,;

- (opmyIbl TpUBEACHUS;

- (opMyIIbI IOHMKEHUS! CTETIEHU;
- mpeobpazoBaHue
TPUTOHOMETPHUUYECKUX (YHKIUHN B
IPOM3BEICHNE;

- npeoOpa3oBaHKe MPOU3BEACHUS
TPUTOHOMETPHUYECKUX (DYHKIUN B
CYMMYy.

YMeHue:

- BBIYHCIATH 3HAYCHUS
TPUTOHOMETPUYECKUX (PYHKIIUH C
3aJJaHHOH CTENEeHbI0 TOYHOCTH:

- npeoOpa3oBbIBaTh
TPUTOHOMETPHUECKUE BBIPAKEHUS,
UCTIONB3Yys TPUTOHOMETPUIECKHE
bopmyIbI;

- CTPOWTb rpaQuKu
TPUTOHOMETPUYECKUX (PYHKLUH U Ha
HUX WITIOCTPUPOBATH CBONCTBA
byHKIUH;

- MPUMEHSTh TE€OMETPUIECCKHE
npeoOpa3oBaHus (CABUT U
nedopmaliio) mpu NOCTPOSHUU
rpauKoB.
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- pemarh TPUTOHOMETPUUIECKUE
YpaBHEHHUSI C TIOMOILBIO YUCIOBOM
OKPY>KHOCTH;

- pemiatb TPUTOHOMETPUYECKUE
YpaBHEHHS C TOMOIIBIO OCHOBHBIX
METOJIOB;

- TIPUMECHSATH BBIIIIE ITEPEUHUCIICHHBIC
(dhopMyJIBbI TIPY TIPe0OpPa30BaHUH
BBIPaKCHUM;

- TPUMEHATH (POPMYJIBI P PELICHUN
TPUTOHOMETPUYECKUX YPAaBHEHUI U
HEPaBEHCTB.

Tema 3.1.-3.17. Hucnosan okpyycnocms. CUHYC U KOCUHYC, MAHZEHC U KOMAHZEHC.
Tpuzonomempuueckue pynkuyuu yucnogozo apzymenma. Tpuzonomempuueckue ynKyuu y2n06020
apzymenma. @yuxyuu y=CosX, y=SinX ux ceoticmea u zpaguxu.

@Dynukyuu y=tgx, y=CctgX ux ceoiicmea u zpaghuxu.
Ilpeoopazoseanue zpaguxoe mpuzonomempuueckux QynKyuil.
Oopamnvie mpuzonomempuueckue ynkyuu. Tpuzonomempuueckue YyHKyuu cymmol u pazHocmu
apzymenmos. @opmyvl npugedeHus.
Ilpeobpazosanue cymm u npouseedeHuii mpuzoHoMempuiecKux QyHKkyuil.
Dopmynst 0601020 apzymenma. Dopmy/ibl NOHUNCEHUA CIMENneHU.
Pewenue 3a0au.
Koumponvnan paooma Ne2 « Tpuzonomempus.

Tunosble 3a1aHusA 115 YCTHOIO OIIpoOca:
Bpems Ha BbinosiHeHue: 10 MUHYT

JlaiiTe onpeneneHne YucioBOi OKPYKHOCTH.

Yro takoe Sint, cost, tgt, ctgt?

[lepeuncanre oCHOBHbIE CBOICTBA (DYHKIIMU y=COSX.
[Mepeuncnute OCHOBHBIC CBOMCTBA QYHKIIUU Y=SINX.

UYrto Takoe ropu30HTAIBHBIE U BEPTUKAIBHBIE ACUMIITOTHI?

agrwdE

Kpurepun oneHkH: MeHbIIIE 3 TPABUIBHBIX OTBETOB — «2», 3 MPaBUIIBHBIX OTBETOB — «3»,
4 npaBUIIBLHBIX OTBETOB — «4», 5 MPaBUIIbHBIX OTBETOB — «5).

KonTpoabHnas pabora Ne2
no reme: «Tpuronomerpus»

Bpems BpinmosHenusi: 90 MUHYT
Tunosble 3axanus

Bapuant Nel

Al. Haiinute 3HaueHHE BBIPAXKECHUS: 28in60° +c0s90" —1g45°

. 1
sinx——=0
A2.Pemnre ypaBHEHHE: 2

3
COSX < —
2

A3. Ha xakoM W3 pUCYHKOB IIOKa3aHO PEIICHUE HEPAaBEHCTBA: ?




1) 2) 3) 4)

A

&€

F(x) = 5x°

A4, JTokaxure, 4T0 PyHKLIUSL COSX  gpnsercs ueTHOM.

sin(z + a) - cos(r — )

5
gl — -«
AS.Yrpocture BeIpakeHHE:
: 3 3z
SN =—— T<o<— t t
B1/Iano: S rue 2 | Haiigure C0sa W@ ClQa 4

B2. Pewnre Hepasenctso: 9% J3

- 2 -
B3. Pemmnte ypaprenue: SN~ X+8iNX-1=0

_2Jx+35-x

C1. Haitnure o6nacthb onpeeaeHus QyHKIUKI COS X

C2. Haueptute rpaguk GyHKIMN f(x) = 3cos 2x .

Bapuant Ne2

Al. Haitnute 3Ha4eHUE BBIPAKEHUS: 5sin30° —ctg45” +cos180° .

. 3
sinx+—=0
A2. Pemute ypaBHEHHE: 2

V3
A3. Ha kakoM 3 PUCYHKOB ITOKa3aHO pellleHIe HepaBeHcTRa: Sinx > 2 2

A A

= Wan .
ANPAN VAN

=
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tg(7 — ) -sin(gg + aj

cos(z + ) - tg(sé[ - aj

AS. Yrpoctute BbIpaXEHUE:

5
CoOSsa =—— £ <a<rxm . t t
B1. Jlano: 13 e 2 . Haiigure Sina | 9 Clga 5
ctgx > /3

B2. Pemure HepaBeHCTBO:
2
B3. Pewnte ypapHenue: 2C0S° X+3C0sX+1=0

y_3\/—_x+2\/x+4

C1. Haiigute 06macth onpeaenenus GyHKIMU sin X

C2. HaueptuTte rpaduk ¢hyHKIIIN f(x) = 2sin 0,5x .

Bapuant Ne3

Al. HaiinmuTe 3HaYeHHE BBIPAXKCHHUS: 2sin60" +0c0s90" —tg45’

J3

sinx+—=0
A2. Pemute ypaBHEHHE: 2
3
COSX < —
A3. Ha xakoM U3 pUCYHKOB [TOKa3aHO PEIICHNE HEPABEHCTBRA: 29
1) 2) 3) 4)

A

&€

F(x) =—
A4. Jlokaxure, 9T0 QyHKIUSL SINX gpnsteTcst HEUETHOM

sin(z + ) - cos(r — )

T
ctg ( - aj
AS.Ynopocture BEIpaKEHHE: 2
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B1. JlaHo:

B2. Pemure HepaBeHCTBO:

5
Cosa =—— £<0l<7[ )
13, rre 2 . Haitmre Sina Wa  Clga 5
tgx > /3

B3. Pewnite ypaBHeHue: 2 cos® x+3cosx +1=0

C1

C2

. Haueprtute rpaduk ¢pynkuun

ITAJIOH OTBETOB:

3 2% +3J5-x

. Halinure 06acTh onpenencHus GyHKIMNA COS X

f (x) = 2sin 0,5x

1 Bapuant 2 BapuaHT 3 BapuaHT
Al 243-1 0,5 24J3-1
A2 al T V4
GY) 6 +2nn,n€Z (—1)’”(—§)+7zm,m e”Z (G (—§)+7zm,m e”Z
A3 cos? a -tgzot cos? «
A4
A5 4 1 4
Bl 4 . . 12
cosa =—— sinag ==— sina =—
5 13
3 2 2
tga =— tga =—2— tga =—-2—
g 4 g 5 g 5
4 5 5
Clga =— clga = —— ctga = ——
9973 =T TR
B2 T
Z v am < x(C+ . M < X = gtmm Z < x(Z +mm.
3 2 nez 3 2
nez nez
B3 % = (=1 Lrp— X, =T+ 21mn; x|, =1+ 2mn;
1 6 1 | + om + 2 + " + 2
) Xy) = XT— n, Xy =+t — n,
x; = (=1)"arcsin= + nn, 3 3
3 nez nez
nez
C1 A — e
O;z ) Z;5 [=4-m) U (=m; 0] {O;Zju Z;5
2 2 2 2
C2

Kputepun onenkmn:
1) omtenka «5» CTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% mperaraeMpIx 3a1aHuit;

2) oreHKa «4» CTaBUTCS MPHU MPABIILHOM BBITIOJIHEHUN HE MeHee 76% TpennaraeMblx 3aJaHui;
3) omeHka «3» CTaBUTCSI, €CITU BBITIOJIHEHO HE MeHee 61% mpearaeMpIx 3a1aHu;

4) orieHKa «2» - CTaBUTCS, €CIIU BBIMOTHEHO MeHee 60% mpeiaraeMpIX 3a1aHUN.

CamocrosiTesbHast padora NeS

N3rorosnenue crpaBouyHOro Marepuaia « T puroHoMerpuieckue QyHKIUm.
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CamocrosiTesbHast padora Ne6

CocraBienune kpoccBopza «TpuronoMerpudecke QyHKIUNY.
CamocrosiTesibHas paGora Ne7

Pemienune sk3aMeHaMOHHBIX 337a4 110 TeMe « T puroHomMeTpuueckue GyHKIUu».
CamocrosiTesibHast padora Ne8

W3zrorosnenue cupaBouHoro marepuana «IIpeodbpazoBaHue TPUrOHOMETPUUECKUX BBIPAKEHUII.
CamocrosiTesibHast padora Ne9

W3rorosieHue cupaBoyHOro Matepuana « T puroHoMeTpuueckue ypaBHEeHHI.
CamocrosiTeibHas padota Nel0

Pemenne OK3aMCHAIlMOHHBIX 3aJa4 I10 TEME <<Hpeo6pa30BaHHe TPUTOHOMETPUUCCKUX BBIpa)KGHPIfI».

Kpurepum oneHku:

1) onenka «5» ctaBUTCS, €ClU BEpHO BhIMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oreHKa «4» CTaBHTCsI MIPH NMPABUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) onieHKa «3» CTAaBUTCS, €CIIU BBINIOJHEHO HE MeHee 61% mnpeiaraemMbpIx 3a1aHu;

4) oreHKa «2» - CTaBUTCS, €CJIU BIMOJHEHO MeHee 60% mpeiaraeMpIX 3aJaHui.
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Pasznea 4. Hauana matemaruyeckoro anajausa. [lpousBoanast pynkuum.

Pe3yabTaThl 00yuyeHus1: yMEeHUs,
3HaHHUS, 001HEe U

IToxa3aTenn
OLIEHKH pe3yJibTaTa

D®opMbI U METOABI
KOHTPOJIA U

npogeccnoHaIbHbIE OLIeHKH
KOMIIeTeHIIUH pe3yJbTaToB
o0yueHust
V1. BrinonssTe | 3Hanue: YcrTHbIN onpoc;
apudmMeTHIecKue JeICTBUS, | - IOHATHE YHCJIOBBIX | PE3YJbTAT
coueTass yCTHbIe M THCHMEHHBIE | MOCIIEOBATEIbLHOCTEH; BBITMIOJTHEHUS
IIPUEMBI, NpUMEHEHHUE | - OTpeJiesIeHue npeena QyHKINN; KOHTPOJIbHBIX PadoOT;
BBIUMCIUTENbHBIX YCTPOMCTB; | - ompezesieHne MPOU3BOIHOM; pe3ynbTar
HaXOJUTb 3HAYCHUS KOpHSA | - mpaBuia, (OpMyJbl  BBIYMCICHUS | BBIIOJIHEHUS
HATYpaJIbHOM CTENEeHU, CTENEeHH C | MPOU3BOJIHOM; BHEAyIUTOPHBIX
paloHaIbHBIM [oKa3aTeseM, | - mpaBuia Qg QepeHIUPOBaHUS | CAMOCTOSATEIBHBIX
norapugpma, HCIIONB3YS MIPU | CJIIOXKHOM (PYHKITUU; pador.
HEOOXOJUMOCTH BBIYMCIUTENIbHBIE | - IOHATHE KacaTeJbHOM K TIpaduky
YCTpOICTBA, MOJIb30BaThCs | (DYHKIUH.
OLICHKOM W  NPUKUIAKOM  IIPU | YMeHue:
MPAKTUYECKHUX pacyeTax. - BBIYHCIIATH TIpeienbl GyHKIU;
¥3. HaxoauTe  KOpHU | - BBIYMCIATH IPOU3BOAHYIO;
MHOTOYJICHOB c OJIHOM | - BBIUUCISATH TPOU3BOJHYIO CIIOKHOM
NIEPEMEHHO, packianpBaTh | (QYyHKINU;

MHOT'OYJICHBI HA MHOKUTEIIH.

¥Y6. Onpenensite 3HAUYCHUE
(GYHKLIMU [0 3HAUYEHUIO apryMEeHTa
IpU pa3InYHbIX Crocobax 3ajaHus
(GYHKIHH.

¥7. Crpoutb rpaduku
U3YyUeHHBIX (DYHKIMA, BBITOIHATH
npeoOpa3oBaHus rpaduKoB.

V8. OnuceiBaTh o
rpaduky 1 1o ¢popmyie noBeeHue
U CBOMCTBA (QYHKIUH.

V11. Beruucnars
MPOU3BOJHBIE U TEPBOOOpPA3HBIC
AIIEMEHTAPHBIX byHKIUH,

MMPpUMCHAA TIIpaBujia BBIYHUCICHUA
MMPOU3BOJHBIX U HepBOO6pa3HLIX,

UCIIONTB3YsI CITpaBOYHbBIC
MaTepHuabl.
Y12. HUccnenosarb

(GYHKLIMU ¥ CTPOUTH MX TPapuKH C
MMOMOUIBIO TPOU3BOTHOM.

¥Y13. Pemars 3amaun ¢
IpUMEHEHUEM YpaBHEHHS
KacaTeJIbHOH K TpaduKy GyHKIUH.

Y14. Pemarr 3amaunm Ha
HaXOXXJEHWE  HaumOOJbIIEr0 U
HaMMEHBIIETO 3HAYCHHsT (QYHKIUU
Ha OTpe3Ke.

- COCTaBJISITh ypaBHEHUE KacaTelbHOM;
- ccleoBaTh UM CTPOUTH TIpaduku

GbyHKIUH.
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Tema 4.1.- 4.12. Hucnoswvie nociedosamenvHocmu.
Ilpeoden yucnoeoii nocnedosamenbHocmu.
Ilpeoen ¢hpynkyuu.
Onpeoenenue npou3eo0Hoil.
Buviuucnenue npouseoonwix.
Jupppepenyuposanue cnoxcruon pynkyuu. /lughghepenyuposanue oopamnoiihpynkuyuu.
Ypasnenue kacamenwvnoit k cpagpuxy gpynkuyuu.
Ilpumenenue npouseo0Hoil 013 uccied06anus YyHKuuu.
Ilpumenenue npou3eo0noil 01 ucciedo8anus YynKyuu.
Ilpumenenue npou3ze00HOIL 07151 HAX0HCOECHUA HAUOOTLUMUX U HAUMEHbUIUX 3HAYEHUIL 6e/IUYUH.
Koumponvnasa paooma Ne3 «llpouszeoonas pynkyuun.

Tunosble 3a1aHusA 1J151 YCTHOIO OIIPOCa:
Bpems Ha BpinosiHenne: 10 MuHYT

Uto Ha3bpIBalOT NPEAEIIOM YUCIOBOM MOCIEI0BATENBHOCTH?
Cdhopmynupyiite onpeaesneHue Npou3BOAHOM.

B 4yem cocTouT Gu3NUECKUii CMBICIT IPOU3BOTHOM?

B yem cocTOUT reoMeTpuUYEeCKuii CMBICI IIPOU3BOIHON?
[lepeuncaure ocHOBHBIE MpaBwiia T HepEeHITNPOBAHNS.

N E

Kpurepum oueHku: MeHbIIe 3 MPaBUIBLHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 IpaBWIBHBIX OTBETOB — «4», 5 IPaBUIILHBIX OTBETOB — «5».

KonTtpoabnas padora Ne3
no reme: «IIpousBognas pyHxuum»
Bpems BpinosiHenusi: 90 MuHyT
Tunosble 3axanus
Bapuant Nel
1
Al. Haiipure nipoussojnyto Gpyaxuun  f (x) =x'+ 2 x* —2x% +9.

. . X
A2. Haiinute 3Ha4eHne MPOU3BOAHOM QyHKIMH y =—— B TOuke X, =0.
x f—

A3. Haiinure 3HaveHue yriioBoro Kod3(d(duIMeHTa KacaTeIbHOM, MPOBEACHHOW K rpaduky (QyHKIHH
3 .
f(x) =0Ox—4x” B Touke ¢ abermccoir x, = 1.

A4. Haiinure £ '(z), ecmm f(x)=x*-sinx.

AS. HanumuTe ypaBHEHHE KacaTelbHOW K rpaduky (QyHKIUU g(x):3x2 —2X B TOuke ¢ abGcmuccoit
a=-1

B1. Haiigure CKOpOCTh M YCKOpDEHHE TOYKM B MOMEHT BpeMeHn {=2C., eciu OHAa JBHKETCS
. 3
NPSIMOJIMHEIHO 0 3aKOHY X(t)=3t —t+4 (xoopmuHata x(t) M3MepseTCcs MeTpax).

B2. Onpenenure Touku Makcumyma Qyskiun | (X) =3+8x* —x*.

B3. Uccnenyiite hyHkimio Ha MoHoTOHHOCT T (X) =—3X° +6X° +5X..
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C1. Haiinure HanOosbliiee 1 HaMMeHblee 3Hauenne pynkuun f (x) =x° -(6 - x) Ha IPOMEKYTKE [-1;5]

5
C2. Haiigure mpou3BoHy0 QyHKIMH Y = (% —12) —Cctg2X.

Bapuant Ne2

1
f(x)=3x" +=x® +x%-0.
Al. Haiinure npon3BOAHYIO (QYHKINU 8

xZ
. . V= 1 X, =3.
A2. HaiinuTe 3HaueHHE TPOU3BOIHON (DYHKIIUU X—L B TOouke "0

A3. Halimute 3Ha4YeHHE YIJIOBOrOo KO3 (PUIMEHTAa KacaTelbHOW, MPOBEICHHONH K Tpaduky (QyHKIUU

j— 2 —_ —
y=3x"+1 B TOUYKE ¢ abcruccoi Xo L.

f'(0) f(x)=x*-tgx

A4. Hatinure , €CIIN

f(x) =x®-3x

AS. Hamumnre  ypaBHEHHME  KacaTeJIbHOU K rpaduky QyHKIHH B TOYKE C

abcuuccont 4 = -2,

B1. Haiinute ckopocTh M yCKOpEHHME TOYKM B MOMEHT BPEMEHHU t=lc.’ €CIU OHAa JIBUXKETCS

x(t) = 3t°

MPSIMOJIMHEIHO MO 3aKOHY —t+4 (xoopauHaTa X(t) U3MEpSIETCS B METpax).

_ Ayl 3
B2. Onpenenure TOUKy MUHUMYMa (PYHKIIMH f (X) =3X" —4x” +2.

_ 9y3 2
B3. Uccnenyiite GpyHKIMIO HA MOHOTOHHOCTb y=2X"+9x" —24x

2
Cl. VYkaxure HauOonblllee W HaUMEHblIEe 3HaueHUEe (GyHKUUU f(X):X '(3_2)()
IIPOMEXKYTKE [_1;4].

Ha JaHHOM

C2. Bpiuncnure npou3BOIHYIO QYHKIUU 9 ’(X) , €CIIn g(x) = —C0S3X + (4X + 5)6-

Bapuant Ne3

1
Al. Haiiure npousBoaayto ¢pyakiwn (x) =x'+ Zx4 -2x* +9.

2
X

y= -
A2. Haiinute 3HaueHne Npon3BOAHON (HYHKIIUU x=1 g rouke Yo 3.

A3. Haiinute 3HaueHue yrioBoro Kodd@uiMeHTa KacaTeIbHOW, MpPOBEAEHHON  KrpaduKyHKIUH
3 .
f(x)=9x—4x* B Touxe ¢ abeunccoii x, =1.

f'(0) f(x)=x*-tgx

A4. Haiinute , €CIIU
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AS. Hanwuiure ypaBHEHHE KacaTelbHOM K rpaduky (QyHKIHUHU g(x):3x2 —2X B TOYKe ¢ abciuccon
a=-1

B1. HaiizuTe CKOPOCT M yCKOpeHHE TOUKH B MomeHT Bpemenn U=lc. ecnm oma mBmxercs

3
MPSIMOJIMHEIHO MO 3aKOHY X(t) =3 ~t+4 (xoopauHaTa X(t) U3MEpSETCs B METpax).

B2. Onpenenure Touky MakcuMyma Gyaxuun | (X) =3+8x> —x*.

_ 3 2
B3. Vccnenyiite gyukumo Ha monoTorHocts Y = 2X° +9X

—24x_

C1. Haiiute nauGonbiee n naumenpiee snaucane dpynxumn f(x)=x* (6 x) na npomexyrke [-15]

C2. Berunciaute mpou3BOAHYIO (PYHKITUN gl(x) , €CIII g(x)

ITAJIOH OTBETOB:

= —C0s3x + (4x+5)°.

1 BapuaHT 2 BapuaHT 3 BapHaHT
1 7x°® +x° —4x 27x° + x" +3x? 7x° +x° —4x
A2 -1 3/4 3/4
A3 -3 1 -3
A4 — 2 0 0
AS y=-8x-3 y =9x+16 y=-8x-3
Bl 35 m/c, 36Mm/c° 8 m/c; 18 M/C2 8 m/c; 18 M/C2
B2 (-2;19),(2;19) 1 (-2;19),(2;19)
B3 2.2
Xe(_g’lgj x € (—o0; —4] U [1; +0) x € (—o0; —4] U [1; +0)
- pynkuus
BO3pACT. - ()YHKITUS] BO3PACTAET; - (DyHKIIMSI BO3pACTAET;
Xe (— oo;—g] U (12 ;+ooj
3 3 € [—4; 1] - dynxuus yobiBaeT € [—4; 1] - dynkuus yobiBaer
- (hyHKIMSI YOBIB.
C1 Fame=1(0)=0 Framn=T(4)=-80 fam=1(0)=0
Fruang=F(4)=32 fran=F(-1)=5 Fruang=F(4)=32
C2 4

(g— 12) +

sin?2x

3sin 3x + 24(4x + 5)°

3sin 3x + 24(4x + 5)°

Kputepun onenkmn:

1) omrenka «5» CTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU MPABIILHOM BBITIOJIHEHUU HE MeHee 76% TpennaraeMbIx 3aJaHui;
3) omeHka «3» CTaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mnpesraraemMpIx 3a1aHui;

4) onieHka «2» - CTAaBUTCS, €CIIM BBITIOJHEHO MeHee 60% mnpeyiaraeMbIx 3a/1aHuil.

CamocrositeibHas padora Nell

[ToaroroBka coobmenus (npe3enranun) Ha Temy: «IlocnenoBarenbHocTs @uboHauuM»,«Posnb HMcaaka
Herotona u I'otdpuna Bunsrensma JleliOauna B co3ganun quddepeHimansHoro neaucaeHus (mo

KEJTAHUIO 00YJArOIIUXCS) .

CamocrosiTesibHas paGora Nel2
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N3zrorosnenue cupaBouyHoro Matepuaina «lIpousBonHas GyHKIUN .

CamocrosiTesibHas padora Nel3
[ToaroroBka coobmienuii mo Temam «lIpumoskeHus IPOU3BOIHON K PEIICHUIO (PU3NYECKUX 33129,
«[TpuknagHoe 3HaYeHUE TPON3BOAHON U MU PepeHIranay (1o KelIaHuo 00yJaromuxcs).

CamocrosiTeibHas padora Nel4
Pemienue sk3ameHalMoHHbIX 3a1a4 110 TeMe «[IponsBoaHas GpyHKIUN».

Kpurtepun onenku:

1) onenka «5» cTaBUTCS, €CITU BEPHO BBINOIHEHO 86%-100% npearaeMbix 3aaHui;

2) oreHKa «4» CTaBUTCS NPH MPABHJILHOM BBITIOJIHEHHH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) onieHKa «3» CTAaBUTCS, €CIIU BBIIIOJHEHO HE MeHee 61% mnpejiaraemMpIx 3alaHu;

4) oreHKa «2» - CTaBUTCS, €CJIM BRIMOJHEHO MeHee 60% rpeiaraeMbIX 3a1aHui.
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Pasznea S. 'eomerpus. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE.

Y24, CoOTHOCUTH IUIOCKHE

FEOMETPUUECKUE ¢buryps u
TpEeXMEepHbIe  OOBEKTHI C  HX
OTIMCAHUSIMH, 4epTexKamH,
U300paKEHUSIMU;  pa3iu4aTh U
aHATU3UPOBATh B3aMMHOE
pacnosioxxeHue Guryp.

¥25. N306paxath

reoMeTpudeckue (Gurypsl M Tena,
BBIIOJHATh YEPTEXK 110 YCIOBUIO
3aJjauu.

¥26. Pematp
reoMEeTpUYECKUe 3a7auu, ONUpPasCh
Ha U3YYEHHBIE CBOICTBA
IUTAHUMETPUYECKUX U
CTEpEOMETPUYECKUX  QUryp
OTHOLLIECHUH MEXITY HUMH,
OpUMEHsIsT  anreOpauueckuii U
TPUTOHOMETPHUUYECKUI armapar.

y27. IIpoBoauTh
JIOKa3aTeIbHbIe PACCYXKIEHHUS NpU
pelieHud  3aj1ad,  JI0Ka3bIBaTh
OCHOBHBIE TEOPEMBI Kypca.

31. 3HaueHue
MaTeMaTHYeCKOM  Hayku  Jjs
pelieHus 3a/ad, BO3HUKAIOIIMX B
TEOPUM M NPAKTUKE; LIUPOTY U
OTpaHUYEHHOCTh PUMEHEHHUS
MaTeMaTHYeCKUX  METO0B K
aHaJINU3y u UCCJIETOBAaHUIO
IIPOLIECCOB U SBJIEHUI B IPUPOJIE U
oOmiecTse.

32. 3HaueHue MNPaKTUKU U
BOIIPOCOB, BO3HMKAIOIIMX B CaMOU
MaTeMaTtuke JUisi pOpMHUpPOBaHUS U
pa3BUTHSI MaTEMAaTUUECKOM HayKH.

35. BosmoxHocTu
Te€OMETPUM Ul ONHCaHHUs CBOWCTB
peapHBIX  MPEIMETOB W HX
B3aMMHOTI'O PACIIOJIOKEHHUS.

36. YHuBepcanbHbI
XapakTep 3aKOHOB JIOTUKH
MaTeMaTUYECKUX PacCyKICHHUM, uX
OPUMEHUMOCTh  BO  Pa3IUYHBIX
o0macTsx YeJI0BeUYeCKOn
JESATEIBHOCTH.

3HaHUe:

- aKCHOMBI CTEPEOMETPUH;

- CJEICTBUS U3 AKCUOM CTEPEOMETPUH;
- aKCHOMBI TJIaHUMETPHH.

yMmeHue:

- IPUMEHSTh aKCUOMBI TNIAHUMETPUHU U
CTEPEOMETPUH TP PELIECHUN 3a/1a4;

- IOKa3bIBaTh CJIEJICTBUS U3 aKCHOM
CTEPEOMETPUHU.

3HaHUe:

- B3aHMHOE PAaCIOJIOKEHUE MPAMBIX,
IIPSIMOM U IJIOCKOCTH, ABYX
IIJIOCKOCTEHN B MIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O
MapajuieIbHOCTU NMPSMOU U IIJIOCKOCTH,
NapayIesIbHOCTH JIBYX IUIOCKOCTEH;

- CBOMCTBA MapajleIbHOTO
MIPOCKTUPOBAHUS U UX IPUMEHEHUE IS
n300paxeHust GUryp B CTEpeOMETPHUH.
yMmeHue:

- YCTaHaBJIUBaTh B IPOCTPAHCTBE
MapajvIeIbHOCTh MPSIMBIX, IPSIMOU U
IIJIOCKOCTH, JIBYX INIOCKOCTEH,
WCIIOJIb3Ys IPU3HAKU U OCHOBHBIE
TEOPEMBI O MapalIeIbHOCTH;

- TOPUMEHSTH IPHU3HAK
MapajyIeIbHOCTH MPSAMOU U MIIOCKOCTH,
P PEIICHUH 3a/1a4.

3HaHUe:

- OCHOBHBIE TIOHSITHS CTEPEOMETPHUH;
AKCHOMBI CTEPEOMETPUU U CIIEICTBUS
U3 HUX;

- B3aUMHOE PACIIOJIOKEHUE MPIMBIX,
MpsIMOM M TIJIIOCKOCTH, ABYX
IJIOCKOCTEN B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O
MEePIEHIUKYISIPHOCTH MPSIMOU U
MJIOCKOCTH, NEPIEHANKYISIPHOCTH JIBYX
TIOCKOCTEM;

- TOHATHE yIJla MEXAY MPSMBIMHU,
yriia MeXIy MPsSIMOM U TUTIOCKOCTHIO,
JIBYTPAHHOI'O yTJia, yriia MeXy
MIJIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI O
MEePIEHIUKYIIPHOCTH MPSIMOU U
MJIOCKOCTH, NEPHEHANKYISIPHOCTH
TJTIOCKOCTEH.

yMeHue:

MIPUMEHSTDH MPU3HAK
NEePHEHAUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH, TEOPEMY O TpeX

YcTHBIN onpoc;
pe3yabTar
BBITTOJTHEHHSI
KOHTPOJIbHBIX PadoOT;
pe3yabTar
BBITIOJTHECHHSI
BHEAYJIUTOPHBIX
CaMOCTOSTEIILHBIX
pabor.
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NEPIEHIUKYIIApax, MIPU3HAK
MEePHEHIUKYIAPHOCTH MIIOCKOCTEN IS
BBIUHCJIEHUS YTJIOB U PAaCCTOSHUM B
IIPOCTPAHCTBE.

Tema 5.1.- 5.7. Akcuomwvt cmepeomempuu, HeKOmopbwvle C1eOCMEUA U3 HUX.
Pewenue 3a0au, npumenenue akcuom cmepeomempuu u ux c1e0Cmeus.
Ilapannenvsnocms npamuix, nPpAMOIL U RIAOCKOCHIU.
Ckpewjusatowjuecs npamopie, y20j MexHcoy RPAMbIMU.
Ilapannenvsnocms naockocmeil.

Tempa’op u napannenenuneod. Pewienue 3aoau.
Koumponvnasa paooma Ned «llapannenvnocmo npamulx u naocKkocmei».

Tunosble 3a1aHusA AJ151 YCTHOTO OIIPOCa:
Bpems Ha BpinosiHenne: 10 MuHYT

[lepeuncnure OCHOBHbIE aKCHOMBI CTEPEOMETPUU U UX CIEICTBUS.

Kakue npsiMble B IPOCTPaHCTBE HA3bIBAIOTCS MapauIeIbHbIMU?

JlaiiTe onpenenenye napauieIbHOCTU MIPSMOM U INIOCKOCTH B IIPOCTPAHCTBE.
Kakue npsiMble B IpOCTPaHCTBE HA3bIBAKOTCS CKPEIMBAIOLIIMMUCS?

UYro Takoe yros Mexay CKpeIBaOIUMHUCA IPSIMbIMU?

g E

Kpurepum oueHku: MeHbIIe 3 MPaBUIBLHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 paBWIbHBIX OTBETOB — «4», 5 IPaBUIILHBIX OTBETOB — «5).

Konrtpoabnas padora Ne 4
no teme: «IlapanieabHOCTh NPAMBIX M IIJIOCKOCTE»
Bpems BpinosiHenusi: 90 MuHyT
Tunosble 3agaHus

Bapuant Nel
Al.  BriOepu BepHbIil OTBET:
. [T1oCKOCTB, MPUTOM TOJIBKO OFHA, MPOXOAHUT YEpes ...
a) J1r00ble TPU TOYKH, HE JIeXKaII1e Ha OAHOM NpsMON;
0) mo0bIe TPU TOYKH, JIXKAITUE HA OJTHOM TIPSIMOI;
B) JIOOBIE TPH TOUKH.

1. [110CKOCTB, MPUTOM TOIBKO OJIHA, IPOXOIUT YEPE3 ...
a) JIBE MepeceKaronuecs MmpsMbIe;
0) IBE CKpEUIUBAIOLINECS MPSMBIE;

B) OJIHY MPSMYIO.

1. Ecnu nBe Touku npsMoi MpUHAIEkKAT INIOCKOCTH, TO NpsAMast
a) JISKHUT B IJIOCKOCTH;
0) mepecekaeT MIOCKOCTh;
B) MapajuieiabHa MIOCKOCTH.

A2. BriOepu Bce BepHbIE OTBETHI:
l. OcCHOBHBIMU (UTYpaMU B CTEPEOMETPUU SBIISIOTCS:
a) Ky0;
0) Touka;
B) JIyY;
T') TPEYTOJIbHUK;
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1) TIpsiMast;
€) TJIOCKOCTb.

Il. Ha pucynke 1 ckpenmBaommmMucs spisitotcsmpsambie (T.K W
npuHauiexxut AM, T.E npunannexut MB):
a) KE u BC;
6) KE u AB;
B) KE u MC;
r) KE u AC;
n) KE u AM.

I1l.  Ha pucynke 1 miockoctu AMB npunaanexar Touku
a) M;

0) A;

B) K;

r) E.

Puc. 1

A3. Eciii 4epe3 aBe mapauielbHBIC MPSAMBIC MPOXOIAT IMEPECEKAIOMIMECsS IUIOCKOCTH, TO JIMHUS WX
nepeceyeHust

a) mapajuiesibHa KaXI0H U3 ABYX MPSIMBIX WM COBIAIACT C OJJHOW U3 HHX;

0) rmepecekaeTcst XOTs Obl C OJTHOM U3 ATUX MPSMBIX;

B) CKpEIIUBAETCS XOTS ObI C OJTHOM U3 MPSMBIX.

A4. Kakum MOXeT ObITh B3aMMHOE PAaCIOJIOKEHUE JIBYX NPSMbIX, €Cii 00€ OHM HapasuieiabHbl OJIHOU
IJIOCKOCTH?

a) TOJIBKO MapaJuIeIIbHBI;

0) Bce cily4an B3aUMHOI'O PACHOJIOXKEHHUS;
B) TOJIbKO CKPELUBAIOTCS;

T') TOJBKO MEPECceKaroTCsl.

AS. B rerpasape HABC touka M nexut Ha pebpe AJl, a Touka
K na pedpe [IB (puc. 2). Touka nepeceuenust npsimoit MK u
mwiockoctd ABC nexuT Ha npsMoit. ..

a) BC; K

0) AB;

B) AC;

r) AC. & B

B1. OcnoBanue ADtpanenuun ABCD nexur B MIOCKOCTH .

Yepes Touku B w C mpoBenensl mnapaienbHbIe TPSIMBIE, ¢ Puc.2
nepeceKarolye mIoCKoCTh o B Toukax E u F cooTBeTCTBEHHO.

a) KaxoBo B3anmHoe pacnonoxenue npsmeixEF u AB?

0) Uemy paBeH yrou mexay npasMeIMUEF u AB, eciu ZLABC =150"?

OTtBet oboCHYIITE.

B2. Ilpsmbie a u b nexaT B mapaJiIeTbHBIX TIOCKOCTSX o U 3. MOTYT 111 3TH MpsSIMBIE OBITh:
a) mapajieIbHbIMH;

0) CKpEeIIMBAOIIIIMUCS

CrenaiiTe pUCYHOK JUISl KQXJ0T0 BO3MOXKHOIO CITydas.

B3. Uepes Touky O, nexkairyro Mexay napauleIbHbIMU TUIOCKOCTSIMU 0. U 3, TpoBeaeHbI npsimbie | u
m. [Ipsimast | mepecekaer rockoctu o v f B Toukax 1 u A2 COOTBETCTBEHHO, MpsiMasi m — B Toukax Bl u
B2. Haitnure nuny otpeska A2B2, ecnu 1B1 = 12 cm, BIO:OB2 =3 : 4.
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Cl1. Uzobpasure mnapamenenunenq ABCDAI1B;Ci;D; u moctpoiite ero cedeHue IIIOCKOCTHIO,
npoxoxsmiert uepes Touku M, N u K, sistomuecs cepeaunamu pedep AB, BC u DD;.

C2. [an mpoctpancTBeHHbIN yeThipexyroibHUK ABCD, B xotopom muaronanu AC u BD paBHBI.
CepeauHbI CTOPOH 3TOTO YETHIPEXYTOIbHUKA COSMHEHBI MTOCIIEI0BATEIBHO OTPE3KaAMHU.

a) BeImonHuTEe pUCYHOK K 3a1a4e.

0)* Jlokaxxute, 4TO MOTYyYCHHBIH YEThIPEXYTOJIbHUK — POMO.

Bapuant Ne2

Al. Br16epu BepHbIil OTBET:
. IInmockocTh, MPUTOM TOJIBKO OJIHA, MPOXOAUT YEPE3 ...
a) MpsAMYI0;
0) NpsAMYIO U HE JISKAIYIO Ha HEH TOUKY;
B) IPSMYIO M JIeXKAIIYI0 Ha HEW TOUKY.

I1. TInockocTh, MPUTOM TOJBKO OJHA, MPOXOAHUT YEpes ...
a) IB€ CKPEILMBAIOIINECS TPSIMBIE;
0) 1Be mapayieNbHbIC TPSMBIC;
B) MPSAMYIO U JISKAIYIO Ha HEW TOUKY.

1. Ecnu npsimast ¥ TNIOCKOCTh MMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, TO MIPSIMA ...
a) MePeceKaeT MIOCKOCTb;
0) JCKHUT B TUIOCKOCTH;
B) MapajjiesibHa MJI0CKOCTH.

A2. BpiOepu Bce BEpHbIE OTBETHI:
. OCHOBHBIMU (pUTYypaMU B CTEPEOMETPHUH SIBIISIOTCS:
a) KyoO;
0) Touka;
B) Iy
I') TPEYTrOJbHUK;
n) Tpsmasi;
€) IIOCKOCTb.

1. Ha pucynke 1 ckpemmBaromymucs saBIiIsiOTCS K

npsmble  (T.M npunamnexut AK, 1.P npunaanexur

KC):
a) AB u MP; i
6) AC u MP;
B) AB u MP;
r) AK u MP;
n) ACu KB. £ B

Il. Ha pucynke 1 minockoctu AKB npunaanexar

TOYKH [
a) M; Puc. 1

A3. Bribepure BepHOE yTBEpXKICHHE:
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a) /IBe nmpsMble Ha3bIBAIOTCS MAPAIICIBHBIMH, €CJIM OHU HE UMEIOT O0IIUX TOYEK;
0) aBe MpsIMbIe, TTapaJUIeNIbHBIE TPEThEH MPSMOA, TapaUIeTbHBL,

B) JIBE MPSIMbIE, IEPIICHIUKYIIAPHBIE TPEThEN MPSIMOM, MapaieabHbL;

I') €CJIM YTJIbl PaBHBI, TO UX CTOPOHBI COOTBETCTBEHHO COHAIIPABJICHBI.

A4. Kakum MOKeT ObITh B3aUMHOE PACIIOI0KECHUE TIPSAMBIX @ M D, eciiv psiMast @ JISKUT B TUIOCKOCTH
a, a npsiMas b mapasiensHa 3To# I0cKocTn? M

a) mapaJIeNIbHbI WK IEPECEKAIOTCS;
0) CKpEeIIMBAIOTCS WM TIEPECEKaOTCS;
B) MapaJuIeIbHBI WIH CKPEIIIMBAIOTCS;
T') ONIPENIEIIUTh HEIb34.

AS. B terpasgpe MABC Touka O nexut Ha pedpe MC, a Touka

Ha pebpe MB (puc. 2). Touka nepecedenus npsimori OK u
mnockoct ABC jexuT Ha npsAMoi ... A
a) AC; s T T e E
0) AB;
B) BC;
r) AM. c Puc. 2

B1. Tpeyronsnuku ABC u ADC nexat B pa3HbIX IIIOCKOCTAX U uMeroT oouryto ctopony AC. Touka P
- cepeauna ctopoHsl AD, Touka K — cepeanna croponst DC.
a) KakoBo B3auMHoe pacrionoxxenue npssmpix PK u AB?

6) Uemy paBeH yroun mexay npsmbeivu PK u AB, ecin ZABC =40" y ZBCA=80" 9
OtBer o0ocHyiiTe.

B2. [IlIpsmbie a u b exar B mepecekaronmxcs IIOCKOCTIX o i B. MOTYT JId 3TH NpsSMbIC OBbITh:
a) MmapasuIeIbHBIMU;
0) CKpemuBarImUMucs?
CrenaiiTe puCYHOK JUIsl KQXKIOTO BO3MOXKHOTO CITydasl.

B3. Uepes Touky O, He JASKaIIYI0 MEXIY MapalIeIbHBIMU IJIOCKOCTSIMHU O M B, TPOBEACHBI MpsiMbIe u
m. TTpsimast lmepecekaet rutockocTu o U B B Toukax 1 1 A2 COOTBETCTBEHHO, IpsiMasi M — B Toukax Bl u
B2. Haitnure nmmny otpeska 1B1, ecmu A2B2 =15 cm, OB1:OB2 =3 : 5.

C1. MUMzob6paszute Terpadap DABC u mocTpoiiTe ero cedeHue miocKOCThI0, TPOXOIAIIeH yepe3 Touku M
u N, sBisromuecst cepeuaamu pedep DC u BC, u Touky K, takyro, uto K € DA AK 1 KD =1:3

C2. Man npoctpanctBeHHbIN yeThipexyroibHUK ABCD, M u N — cepeaunst cropon AB u BC
cootsercrenno, E €CD KeDA DE:EC=1:2 DK:KA=1:2

a) BeimonHuTe pUCYHOK K 3a1a4e.

6)* Jloxaxwure, uro yersipexyroibHuK MNEK — Tpamnernus.

Bapuant Ne3

Al. Br16epu BepHbIit OTBET:
. IlnockocTh, MPUTOM TOJIBKO OAHA, MPOXOAMUT YEPE3 ...
a) mpsMyI0;
0) mpsAMYIO U HE JIeXkKAIyl0 Ha HeH TOUKY;
B) MpPSAMYIO U JIEKAIIYI0 Ha HEl TOUKY.

I1. TInockocTh, MPUTOM TOJBKO OJHA, MPOXOAHUT YEpes ...
a) IBE CKPEIMBAOIINECS TPSIMBIE;
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0) IBe MapajuieIbHbIE TIPSIMBIC;
B) MPSMYIO M JIEXKAIYIO Ha HEH TOUKY.

1. Ecnu nipsimast ¥ I0CKOCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY, TO MpsMasi ...
a) MepeceKaeT MI0CKOCTh;
0) JEXKUT B TUIOCKOCTH;
B) MapajiesibHa MJI0CKOCTH.

A2. Bribepu Bce BepHBIE OTBETHI:

. OcHOBHBIMU (PUTYpaMU B CTEPEOMETPHUU SIBIISIFOTCS:
a) Kyo;
0) TouKa;

B) myu;

I') TPEYroJIbHHK;
n) Ipsmasi;

€) IUIOCKOCTb.

1. Ha pucynke 1 ckpenyBaromuMucs siBIsSIOTCS
npsmble  (T.M npunagnexut AK, 1.P npunannexut KC):
a) ABu MP; Ll
6) AC u MP;
B) AB u MP;
r) AKu MP;
n) AC u KB.

II. Ha pucynke 1 minockoctu AKB npunaanexar
TOYKHU
a) M;
6) P;
B) B;
r) C.

A3.Ecrn yepe3 nBe mapauieNbHBIE TPSMBIC MPOXOJAT TEPECEKAOIINECS IUIOCKOCTH, TO JIMHUS WX
nepeceyeHust

a) mapajuieNibHa KaKJ0W U3 IBYX MPSIMBIX WIIM COBIAIAET C OJTHOW U3 HHX;

0) mepecekaercsi XOTs ObI ¢ OJTHON U3 3TUX MPSIMBIX;

B) CKpEIIUBAETCS XOTS OBl C OJTHOM U3 MPSMBIX.

A4. KaxuM MOXeT ObITh B3aMMHOE PacIONIOKEHUE MPSIMBIX a U D, eciu nipsimast @ JISKUT B TNIOCKOCTH
a, a mpsMasi b mapanenbHa 3TOH TI0OCKOCTH?
a) mapaJjuiesIbHbl WU TIePeceKaroTCs;
0) CKpeIIMBaIOTCs MM TIEPECEKAIOTCs;
B) MapajuiebHbl WM CKPEIIMBAIOTCS;
I') ONPEAEIINTD HENb3S.

A5.B terpasape JTABC touka M nexur Ha pebpe AJl, a M

touka K Ha pebpe [IB (puc. 2). Touka nepecedeHus npsamoii

MK u mmockoctu ABC nexxut Ha ipsiMoid. .. K
a) BC;



0) AB;
B) AC;
r) JAC.

B1. Tpeyromsuuku ABC u ADC nexat B pa3HbIX IJIOCKOCTAX U UMeroT oouryto ctopony AC. Touka P
- cepeauna ctoponsl AD, Touka K — cepeauna ctoponsl DC.
a) KakoBo B3anmHuoe pacronoxxenue npsmoix PK u AB?

6) Yemy paBen yron Mexay npameivu PK 1 AB, ecmn £4BC = 40"y ZBCA=80" 2
OTtBet 0bOCHYIITE.

B2. IIpsmble a u b exar B mapajIeNIbHBIX IUIOCKOCTSAX o ¥ 3. MOTYT JIH 3TH MPSMBbIC OBITh:
a) MmapasuieIbHbIMU;

0) CKpeIIBAOIIMMUCS

CrhenaiiTe pUCYHOK JUTSI KQXKJIOTO BO3MOYKHOTO CITydasl.

B3. Uepes Touky O, HE AeKaIIyI0 MEXKAY MapalIeIbHBIMU IJIOCKOCTSIMHU O U 3, IpOBEICHBI IpsiMbie |u
m. TIpsimast lmepecekaet rtockocTu o U B B Toukax 1 U A2 COOTBETCTBEHHO, IpsiMasi M — B Toukax Bl u
B2. Haitnure nmuny otpeska 1B1, ecnmu A2B2 =15 cm, OB1:OB2 =3 : 5.

Cl. Uzobpasure mnapamienenunen ABCDAI1Bi;CiD; m moctpoiite ero cedeHHe ILIOCKOCTHIO,
npoxoxsmier yepe3 Touku M, N u K, sBisromuecs cepeaunamu pedep AB, BC u DD;.

C2. J[lan npoctpanctBeHHbIH yeThipexyroibHuk ABCD, M u N — cepenunsl ctopon AB u BC
COOTBETCTBEHHO, E (S CD, K (S DA, DE . EC :1 2, DK . KA:]. 2

a) BeimonHuTe puCyHOK K 3a1aue.
0)* dokaxwure, uro yetbipexyroibHuk MNEK — tpanerms.

ITAJI0OH OTBETOB:

Al A2 A3 | A4 | AS Bl B2 | B3| C1 C2
1 BapuaHT a)
I)a
2a 1)6,1,¢ 4l 6 o | mapamemsn a) 1a 16
3a 2) Bl 0) na
0) 150°
2 Bapuant | 1)6 | 1)0,1,e
2)a | 2)a,Ba 0 B a 8) ckpem-ca | a) 1a 9
’ 0) 60° 0) na
3)a 3)a,B
3 BapuaHT 1)0,1,e
I)a | 2)a,Bn
2)a 3)a,B
3)a a B |a a) ckpemi-cs | a)ma | 9
0) 60° 0) na

Kpurepum ouneHku:

1) omenka «5» CTaBUTCS, €CJIM BEpHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3a1aHuil;

2) oreHKa «4» CTaBUTCS NPH MPABHJILHOM BBITIOJIHEHHH HE MeHee 76% TpeayiaraeMbIX 3a/1aHHi;
3) otieHKa «3» CTaBHUTCS, €CJIM BBHITIONHEHO HE MeHee 61% mpeanaraemMbIX 3aJaHHUIA;

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mpeiaraeMbIX 3aJaHui.
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CamocrositesbHas padora NelS
NsroroBnenue cnpaBouyHoro Marepuaia no treme «lIpunoxeHust akcHoM CTEPEOMETPUM U UX
CIIEICTBUN)) .

CamocrosiTesbHasi padora Nel6
[ToxroroBka coobienus (mpezeHTanun) o reme«llapannenbHOCTh TPSAMBIX U IIOCKOCTEN .

Kpurepumn oueHku:

1) onenka «5» cTaBUTCS, €ClU BEpHO BhIMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oreHKa «4» CTaBHTCs MPH NMPABUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) onieHKa «3» CTAaBUTCS, €CIIU BBINIOJIHEHO HE MeHee 61% mnpejyiaraemMpIx 3aJ1aHui;

4) oreHKa «2» - CTaBUTCS, €CJIU BBIMOJHEHO MeHee 60% mpearaeMpIx 3aaHui.

Tema 5.8.-5.12. llepnendukyasspHocms npsAMoli u n1ocKocmu.
Ilepnenoukynap u HaK10HHbBIE. Y2071 MeHCOY RPAMOU U NIAOCKOCMBIO.
Jleyepannbiit yeon. Ilepnendukynaprnocms niockocmei.
Pewenue 3a0au
Konumponvnaa paboma Ne5 «Ilepnenoukynaprnocmes npamvix u njiocKkocmei.

Tunosble 3a1aHusA 115 YCTHOIO OIIpoca:
Bpems Ha BpinosiHenune: 10 MuHyT

Jaiite onpezesieHne NepIEeHANKYIIPHOCTH NPSMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
Urto Takoe nepneHuKyisip?

Yro Takoe MpoeKIysl NPsMON Ha MIIOCKOCTh?

Kakue nimockocTy B IpOCTpaHCTBE HA3BIBAIOTCS NEPIIEHIUKYIIPHBIMU?

Yro Takoe AByrpaHHbIN yroi?

agrwpdE

Kputepun onenkn: MeHble 3 MpaBUIbHBIX OTBETOB — «2», 3 IPaBUIIBHBIX OTBETOB — «3)»,
4 npaBUIIBHBIX OTBETOB — «4», 5 MIPaBUIIBHBIX OTBETOB — «S).

KonTtpoabnas padora Ne 5
no teme: «IlepneHANKYJISIPHOCTD NPAMBIX M IJIOCKOCTEH
Bpems BbinosHenusi: 90 MUHYT
Tunosble 3a1aHus

Bapuant Ne 1

Al. 3akoHUHTE TIPEIOKEHHE, YTOOBI MOMYUUIIOCH BEpHOE yTBepkaeHne. CaenanTe pucyHOK.

1. JIBe mpsiMble HAa3BIBAIOTCS MIEPIICHINKYISIPHBIMU, €CIIH. . .
2. Ecnu minockocTs nepneHauKysipHa OJHOM U3 ABYX HapaJuIeIIbHBIX IPSAMBIX, TO OHA ...
3. Ecnu nBe miiockocTy nepneHIuKyIapHbI IPSIMOM, TO OHH. ..

A2. OTBEeTHTE HA BOMPOC.
CKOJIbKO MEPIEeHIMKYISIPOB MOKHO IIPOBECTH YEPE3 JaHHYIO TOUKY K JAHHOM MPSIMOM Ha MIOCKOCTH?

Bl Cl
A3. Ha pucyHke n3obpaxen Ky ABCDAB.C,D, :
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Brimumure.

1. Pebpa, neprieHAUKYIApHBIE TIIOCKOCTH ( DCC, ).

2. [InockocTy, nepneHAuKyIsIpHbIE pedpy BBl.

A4. Ucnons3ys cumBonsl L u | , 3AIUIIATE KaK PacIoj0XkKeHbI PsiMas U MIIOCKOCTb (pHUC.).
Hokaxwure.

1. ¢C, , DCB

2. D,C, u DCB

A5.ABLa CDla Bea Dea AB=CD  Kakopo saumHoe monoxenue npsivoit AC 1
wiockoctu & ? O1BeT 00OCHYHTE.

B1. /Ilnaronans ky6a paBHa 6 cm. Haiinure:
a) pebpo kyoa;
0) KOCHHYC yTiIa MEXIy AMArOHAIBIO Ky0a U MIIOCKOCTBIO OJTHOM M3 TpaHEe.

C1. Cropona AB pomba ABCD pagna @, onun u3 yrios pasen 60°. Uepes cropony AB mposexena
a

IJIOCKOCTh & Ha pacCTOAHUM 2 or roukn D .
a) Haitnure paccTostHuEe OT TOUKHU C 710 TIOCKOCTH &

6) IlokaxuTe Ha pUCYHKE IMHEIHbIA yron asyrpanHoro yriaa DABM | Mea,
B) Hailigure cunyc yria Mexy II0CKOCTbIO poMOa U IIIOCKOCThIO & .

Bapuant Ne2

Al. 3akoHUHKTE MIPEAIOKEHUE, UTOOBI TTOIYIHIIOCH BepHOE yTBepxkAeHUE. CaenaiTe pucyHoK.

1.1. IIpsimMas Ha3bIBaeTCS MEPIEHAUKYISIPHOM K TUIOCKOCTH, €CIIH. ..

1.2. /e npsiMble, IEpIEHAUKYIISIPHBIE OJHON U TOM K€ MIOCKOCTH ...
1.3.  Ecnu oxgnHa u3 AByX napajuieNbHbIX IPSMBIX MEPIEHIUKYIISIPHA MIIOCKOCTH, TO U
Jpyras npsmasi. ...

A2. OTBeThTE HaA BOTIPOC.
2.1. CKOJBKO MEPIEHANKYISIPOB MOKHO IPOBECTH Yepe3 JaHHYIO TOUKY K JAHHOM MpsMOil B
pocTpaHcTBe?

Bl Cl
A3. Ha pucynke nu3o0paxeH Kyo ABCDA,B,C, Dl. ol m
Beimummre. ‘ ; ‘-

ABB 5

3.1. Pebpa, nepreHAUKYISIpHBIE TIIOCKOCTH ( 1). ;

B, | S -
3.2. IlnockocTH, MepreHANKYISIpHBIE pedpy AlDl. { :

i

A4. Ucnonb3ysi CHMBOJIBI Lu ” , 3AITUIINTE KaK PacIlONIOKEHBI MpsMasi ¥ TUIOCKOCTh (puc.). Jlokaxwure.

4.1, ¢Ci; DCB
4.2. D.C, u DCB
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As.ABLa CD | AB Beq Dea) Eea LECD=40" Torma uemy pasust ZCED 2 Orper
obocHyiiTe.

B1. OcHoBanuem MMPpAMOYT'OJIBHOT'O IapaUICIICIIMIIEAA CIIYKHUT KBaApaT, AuaroHajib IapauICICIIMIICaa

paBHa 2.6 CM, a ero u3MepeHus otuocarcs kak 1:1:2. Haiioure:
a) U3MepEeHus NapauleIenuIena;
0) cuHyc yria Mexay AUaroHajbio Mapajiesienue1a U INOCKOCThI0 €r0 OCHOBAHMUSL.

C1. Cropona kBajpara ABCD pasua 2. Yepes cropony AD nposenena miockocts @ Ha paccTosHUM
a

2 ot touku B.

a) Haiinute paccrosinue ot TOUKH C 1o mockoctu @ ;

6) TlokaxuTe Ha pUCYHKE JTHHEIHBI yron ayrpanHoro yriaa BADM | Mea,
B) Haiigure cunyc yria Mexy IIOCKOCThIO KBagpaTa U INIOCKOCThI0 & .

Bapuant Ne3
Al. 3akoHUMTE MPEIOKEHUE, YTOOBI MOTYYUIOCh BEpHOE yTBepkaeHue. CrenaiTe puCcyHOK.
4, JIBe mpsMble Ha3bIBAIOTCS MEPIEHAUKYISIPHBIME, €CIIH. ..
5. Ecnu n1ockocTh nepneHauKyIsipHa 0JHOM U3 IBYX NMapaJlIesIbHbIX MPSIMBIX, TO OHA ...
6. Ecnu aBe miockocTy MeprneHIuKyIapHbI MPSMOiA, TO OHH. ..

A2. OTBeTbTE Ha BOIIPOC.
2.1. CkonbKO NepHeHIuKyJISIpOB MOYKHO ITPOBECTU Yepe3 JaHHYIO TOUKY K JAaHHOM MpsSMOI B
MPOCTpaHCTBE?

Bl Cl
A3. Ha pucyHke n3obpaxen Kyo ABCDA,B,C, D, G _—m
Beinummre. 3 '
DCC ‘
1. PeGpa, neprieH UKy pHbIE TUIOCKOCTH ( 1). o .
.................. ¢
2. [InockocTy, nepneHAuKyIsIpHbIE pedpy BBl. . [D
A
A4, Vcrnionb3yst cUMBOIBL L 1 ” , 3AIUIIATE KaK PacHoI0XkKeHbl psiMas U MIIOCKOCTb (pHUC.).
Jlokaxure.
4.1. ¢C.; DCB

A5.ABla CDla Bea Dea , AB= CD . KakoBo B3amMHOE TIONOXEHHE IPSIMOiA AC y
wiockoctu & ? OtBeT 000CHYHTE.

B1. OcHOoBanuem MMPAMOYTOJIBHOTO IMapaUICIICTIMIICAa CIIYKHUT KBaJApaT, AuaroHajib IapajuICICIIMIICaa

paBHa 2.6 CM, a €ro u3MepeHust oTHocATces Kak 1:1:2. Haiinure:
a) U3MepeHus napasuieNenunena;
0) cMHYC yriia MeX/y JUaroHaNIbIO Mapajulesenuneia U IIIOCKOCThIO €ro OCHOBAaHMUSL.
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C1. Cropona AB pomta ABCD papna @, onun u3 yrios pasen 60", Uepes croporny AB mposernena

a

IJIOCKOCTh & Ha PacCCTOAHNN 2 OT TOYKH D

a) Haitnure paccTostHuEe OT TOUKHU C 1o mrockoctn & ;

6) [ToxakuTe HA PUCYHKE JIMHEHHEIA yron ayrpanHoro yrina DABM | Mea,
B) Haiigure cunyc yria Mex.y MI0CKOCTbIO poM0Oa U MIIOCKOCThIO & .

ITAJI0OH OTBETOB:

Al | A2 A3 A4 A5 B1 C1
1 a
1) AJL, 111, BC, BIC1 1) CC1L(JICB), a)2v3 | a);
BapuaHT 1 2) (ABC), (1BIC1) 2) JuC1I(JICB) ACla 6)% V6 | B %
2 a)2;2;4
1) AJL, 1/13, BC, BIC1 1) CC1L(JICB), o a)a/2
P ' 2) (HuC C1), (1BBy) paciice | 0| 92V 1y
3 1 1) AL, 1]13, BC, BIC1 1) CC1L(JICB), 2)2;2;4
BApUAHT 2) (ABC), (1BIC1) 2) LC1I(ICB) 6)2v3 | a2
ACla B)

Kpurepun oueHku:

1) onrenka «5» cTaBUTCS, €CITM BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3a1aHuit;
2) oreHKa «4» CTaBHTCs MPH NMPABUJILHOM BBITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) omeHka «3» CTaBUTCS, €CITU BBITIOJIHEHO HE MeHee 61% mnpesyiaraemMpIx 3a/1aHui;
4) orieHka «2» - CTaBUTCS, €CIIM BhIMOJIHEHO MeHee 60% mpearaeMpIX 3a1aHUM.

ITogroroBka COO6H_I6HI/I$[ (HpeBeHTaHI/II/I) 10 TEMC ((HepHeHI[I/IKYJ'IﬂpHOCTL MMPSAMBIX U IUIOCKOCTEI .

CamocrositeibHas padora Nel7
CocraBieHue kpoccBopa «B3auMHOeE pacooKeHUe NPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBEY .

CamocrosiTeibHas padora Nel8

Kputepun onenkmn:

1) oreHka «5» CTaBUTCS, €CIIH BEPHO BBIMOJIHEHO 86%-100% mpeanaraeMbix 3a/1aHHiA;
2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOIHEHUHN HE MeHee 76% MpennaraeMblx 3aJaHui;
3) omieHka «3» CTaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mpesraraemMpIx 3a1aHu;
4) orieHKa «2» - CTaBUTCS, €CIIM BHIMOJIHEHO MeHee 60% mpeanaraeMpIx 3alaHui.

arwDE

Tema 5.13.-5.14. ¥Ypok 06006uwenusn u cucmemamu3zayuu 3HAHUil

H3o06pasicenue npocmpancmeennuix guzyp.

TunoBble 3aJaHUs JIS1 YCTHOIO Ompoca:
Bpemst Ha BpinosiHeHne: 10 MuHyT

[lepeuncnure OCHOBHbIE aKCHOMBI CTEPEOMETPUU U UX CIIEACTBHUSIL.
Kakue npsiMble B IpOCTPaHCTBE HA3bIBAIOTCA MAPAIIIIEIbHBIMU?
Jaiite onpeneneHne napajiyieIbHOCTH MPSIMOM U TJIOCKOCTH B MPOCTPAHCTBE.
Kakue npsiMble B IpOCTPaHCTBE Ha3bIBAIOTCS CKPELIMBAOIIMMHUCS?
UYro Takoe yroy Mexay CKpelruBaomUMUCS TPSIMBIMU?
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6
7.
8.
9.

JlaiiTe onpeneneHrue nepueHIuKyIIPHOCTH MPSIMOM U TIIOCKOCTU B IPOCTPAHCTRE.
Urto Takoe nepneHauKyisip?

Uto Takoe npoekIius NpsMon Ha TIOCKOCTh?

Kaxkue ninockocTu B IpOCTpaHCTBE HA3BIBAOTCS NEPIEHAUKYISIPHBIMU?

10. Yro Takoe NBYrpaHHBINA yroma?

Kpurepun oueHKH: MEHbIIE 5 TPaBUIIbHBIX OTBETOB — «2», 5,6 MPAaBUIIbHBIX OTBETOB — «3»,

7,8 IpaBUIIBHBIX OTBETOB — «4», 9,10 MpaBUIIbHBIX OTBETOB — «S».

CamocrosiTesbHass padora Nel9

[ToaroroBka MaTepragoB COOOIIECHHUH U MPE3EHTALUHN TSI CIauu

Kputepuu onenku:

1) onrenka «5» CTaBUTCS, €CIIU BEpHO BBINMOIHEHO 86%-100% npemaraeMpix 3a1aHuii;

2) oneHKa «4» cTaBUTCs MPU NMPABUIILHOM BBITIOJIHEHUH HE MeHee 76% mpeasiaraeMbIX 3a1aHHi;
3) oneHka «3» CTAaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeiaraemMpIx 3a1aHu;

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeyiaraeMblX 3aaHUH.
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Pa3znes 6. UncsaoBble 1 OykBeHHbIEe BbIpaxeHus. CTeneHu U KOPHU.

Pe3yabTaThl 00yuyeHus1: yMEeHUs,
3HaHHUS, 001HEe U

IToxa3aTenn
OLIEHKH pe3yJibTaTa

D®opMbI U METOABI
KOHTPOJIA U

npogeccnoHaIbHbIE OLIeHKH
KOMIIeTeHIIUH pe3yJ1bTaToB
o0yueHust
V1. BeinonusTe | 3Hanue: YcrTHbIN onpoc;
apudmMeTHIecKue JENCTBUS, | - TIOHATUE KOPHS N-HOM CTEINEHU; pe3yJsbTar
coyeras YCTHblE M IHCbMEHHBIE | - CBOMCTBA KOPHS N-HOU CTENECHH; BBIITOJIHEHUS
IIPUEMBI, NPUMEHEHHE | - CTeNeHHbIe (DYHKIIMH UX CBOWCTBA MU | KOHTPOJBHBIX PadoOT;
BBIYUCIIUTENIbHBIX YCTPOMCTB; | rpaduKu. pe3yabTar
HaXOJUTb 3HAYCHUS KOpHS | yMeHue: BBITIOJTHEHUSI
HaTypaJbHON CTENEHM, CTENEHU C | - padoTaTh C BHIPAKECHUSAMHU BHEAYJAUTOPHBIX
paloHaIbHBIM [IOKa3aTeleM, | COJeprKaliue KOPEeHb N-HOW CTENEHHU; CaMOCTOSITENIbHBIX
Jgorapudma, UCHOJb3Ys IpU | - CTPOUTh I'PpaKU CTEHEHHBIX pa0or.
HEOOXOIMMOCTH BBIYMCIUTEIbHBIE | (DYHKIIHIA;
YCTpOMCTBa, MI0JIb30BaThCA | - MPeoOpa3oBbIBATh 3TH rpaduku
OLICHKOW ¥  MNPUKUIKOM  MpH | IMyTeM clBUra U aedopmaiu;
NPaKTUYECKUX pacueTax. 3HaHUe:
VS. IIpoBoauTsh | - MOHSITUE CTEIICHU
npeoOpa3oBaHUsl  YHMCIOBBIX M | CIEHCTBHUTEIbHBIM ITOKA3aTeNeM U e€
OYKBEHHBIX BBIPAKECHUM, | CBOWCTBA,
BKJIIOYAIOLUX CTENEHM, pajuKaibl, | - CBOHCTBA U
J0rapuQMbl U | TpadUKHUIIOKa3aTeIbHOM, CTETIEHHON
TPUTOHOMETPUYECKHE (DYHKIIHH. byHKLUH;

Y6. Onpenenarb 3HauYCHHUE
(GYHKIIMM [0 3HAYEHHUIO apryMeHTa
IpU pa3IMYHBIX CIoco0ax 3aJaHus
(GyHKIHIH.

¥7. Crpouth rpaduku
W3YYEHHBIX (DYHKUUN, BBINOIHSTH
npeoOpa3oBaHus rpaduKoB.

V8. OnuceiBaTh o
rpaduky u 1o ¢popmyie noBeaeHue
U CBOMCTBA (QYHKIUH.

Y9. Pemars ypaBHeHus,
CUCTEMBbI ypaBHEHHI, HEPaBEHCTBA,
UCMOJb3Ys CBOWCTBA QYHKIMN M UX
rpaduyeckre npeacTaBICHHUS.

- crnocoObl perieHus MPoCTEeHIINX
IIOKA3aTEeNIbHBIX YPABHEHUHN U
HEPaBEHCTB.

yMmenue:

- CTpOUTH rpaduKu MOKa3aTeNbHbIX,
GYHKIMN TpU pa3IMYHBIX OCHOBAHUSIX
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA
dynxumi;

- TpeoOpazoBHIBATH ATH rpaPuKu
MyTeM CABUTA U AehopMaIuu;

- BBIYUCIATH 3HAYCHUS
MOKa3aTEeIbHbIX BBIPAXKEHUN C
MTOMOIIIbI0 OCHOBHBIX TOXIECTB U
BBIYUCITUTENBHBIX CPEJCTB;

- pelarb HECIIOKHbIE YPaBHEHMS,
pUBOIMMBIE K Brxam: @ =a 9%, g™ =
b,

- pelIaTh HeCJI0KHbIE HEPABEHCTRA,
IPUBOIMMBIC K BUIAM: & 0> g 9,
3HaHue:

- ompeneneHue Joraprudma yucna,
cBolicTBasorapupmMoB;

- CBOMCTBa U
rpadukunorapupmuyeckoit GyHKIUY;
- CIIOCOOBI perIeH st MPOCTEHIITNX
Jorapu(PMUYECKUX YpaBHEHUN U
HEPaBEHCTB.

65



YMeHue:

- CTpouTh rpaduKu
norapupMUUecKux GyHKIUN Tpu
pa3IMYHBIX OCHOBAHUSAX U HA HUX
WLUTIOCTPUPOBATH CBOWCTBA () yHKIIHIA;
- mpeoOpa3oBbIBaTh 3TH TpaduKu
MyTeM CJIBUTA U AeQOopMalnu;

- BBIYHCIISTH 3HAYCHUSI
JA0rapu(pMHUUECKUX BBIPAKEHHH C
MTOMOIIIbIO OCHOBHBIX TOX/IECTB U
BBIUMCIIUTEIBHBIX CPEICTB;
pelIaTh HECIOKHbIE YPaBHEHUS,
npuBoauMbIe K BEAaM: 100,(x)=f(X)
pelIaTh HeCIOKHbIE HEPABEHCTBA,
MPUBOIMMBIC K BHIAM:

logaf(X)><loga.g(x).

Tema 6.1.-6.6.
KopeHb n-Hoii cmeneHu.
Ilpeoopaszosanue svipasricenuii, cooeprcamux paouKaibl.

n <
@Dyukyuu Y = N X , ux ceoiicmea u zpaghuxu.
Cmenennuvie pynkuyuu, ux ceoiicmea, 2paguxu.
Pewenue 3a0au. Konmponovnaa paboma Ne6 «Cmenenu u KOpHu».

Tunosble 3a1aHusA 115 YCTHOIO OIIpoOCca:
Bpems Ha BpinosiHenne: 10 MuHyT

Urto Takoe pagukan?

Ilepeuncnure cBoiicTBa KOpHS N-0H CTENEHMU.

Kak BpIUUCINTD 3HaUEHHE CTENEHH C JHOBIM LEI0UHCICHHBIM ITOKa3aTenem?
Kak npeoOpa3oBbIBaTh BBIPAXKEHHUS, COAEPIKAIINE PATUKAIIbBI?

[IpuBeauTe npuMepsl CTENEHHBIX QYHKIIHH.

arONOE

Kpurepun onenkn: MeHble 3 TpaBUIbHBIX OTBETOB — «2», 3 IPaBUIILHBIX OTBETOB — «3»,
4 npaBUIIBHBIX OTBETOB — «4», 5 MPaBUIIBHBIX OTBETOB — «5».

KonTtpoabnas padora Ne6
1o teme: «CTeneHu U KOPHI»
Bpems Bbinosnenusi: 90 MUHYT
Tunosble 3a1aHus

Bapuant Nel
Al Brruucnure: i/gL — \/E . W

A2 TlpencraBbTe BeIpakeHHe B Buje crenenn uncaa x (x >0): Wx® -x™,
1
o
A3, Yrpocrute BEIpakenne: v x -3x - (x°)°.

1 1
A4 VYupocrtute Beipaxenue: |a* —1|-|a* +1|+ Ja.
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AS

B1

B2

C1

C2

Al

A2

A3,

A4

AS.

B1

B2

C1.

C2

. Pemure ypaBuenue: 12—x =x.

. 1\ 5% .
 Bpraucimre: 4°° — 5 + Z -(0,8) .

1 3

1
Hait m2+1 m?-1||m? 1
. HaiiuTe 3HaueHne BRIpaKEHUS — - — |5
mz -1 m?+1 2m?
. Pemnte ypaBuenue: Vx? +4x+4 = x?
. Petnre nepasenctBo: 24 —10x > 3—4X
BapuanTNe2

1
. Boruucnmre: \/ﬁ y i/ﬁ oy

0,5

F

X

. IIpencraBbre BRIpaskeHHUE B BUJIE CTENEHH yuciia ¥ (X > o): (

x4l

5

4

VYmpocrure Belpaxkenue: X,
2 1

2 P 1

x¥+2x3

-
3
YnpocTute BeIpakeHUE: X

Pemute ypaBuenue: V x*—3x =x-3

4
RO
Boruuciure:  9*° - 8 6 .

Yx

o a*—-6* a*+6¢*) 4a—4a
Haiinure 3HaueHHE BhIpaKEHUS

N

2 2
Pemmre ypaBHeHue: Jx? —8x+16+2=x%—x _

Pemmre HepaBenctso: VYT 3<5-x

BapuanTNe3

8

N

—— |, mpu m=-5.
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A1l Brruucnure: %/g. - \/4_9 . %/ﬂ .

A2 TIpeacraBbTe BhIp@KCHHE B BUJE CTEICHM Yncia X (X > 0): (

1
A3, YpocTuTe BBIPOKEHHE: Jx - Yx- (x°)8.
2 1
2 Q 1
x3 +2x3 3
——x

1
3
A4 VYiopoctute BhIpakeHUE: X

A5 Pemre ypaBuenue: +12-x =x.

4 45
R
B1 Bruncaure: 9ls. 8 6 .

1
+1 m?2-1 m?2 1

Yx

F

B2 Haiinure 3HaueHUE BBIpAXKCHUS : -— . 7 — - [, Ipa M= -5.
mz-1 m?+1 2m?
C1, Pemute ypaBHEHHE: Vx? +4x+4 = x*
C2, Pemure HEepaBeHCTBO: VY~ 3<5-x,
ITajI0oH OTBETOB:
Al A2 A3 A4 A5 Bl B2 C1 C2
1 ) 2 1 . .
paprarr | 183 | x | 2azo1| 3 5 4 12 | (-0,625:2,4]
2 0 1 :
sapwanr | 9V5 x 2 2 3 12 16 | —6;v6
3
BapUaHT 2 -1:2
_11?{/5 xo 1% 3 12 -4
X

Kputepun onenkmn:

1) omtenka «5» CTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% mpemaraeMpix 3a1aHui;
2) oreHKa «4» CTaBUTCS MPU MPABIILHOM BBITIOJIHEHUHN HE MeHee 76% MpennaraeMbix 3aJaHui;
3) omeHka «3» CTaBUTCSI, €CITU BBITIOJIHEHO HE MeHee 61% mpearaemMpIx 3a1aHu;

4) orieHKA «2)» - CTAaBUTCH, €CIU BBINOIHEHO MeHee 60% mpeamaraeMbIX 3aJIaHuid.
b
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CamocrositeqbHasi pabora Ne2(

W3rorosneHue cupaBouyHOro Matepuana mno reme «KopHu, crenenu u jorapudmen) .

CamocrosiTeibHas padora Ne21
Pemienue sk3amMeHalMOHHBIX 3a/1a4 10 TeMe «KopHH, CTeNeHu U Jorapupmb» .

Kpurtepun onenku:

1) onreHka «5» CTaBUTCS, €CIIM BEPHO BBIMOIHEHO 86%-100% nperaraeMpix 3aaHui;

2) oneHKa «4» cTaBUTCs MPU NMPABUIILHOM BBITIOJIHEHUH HE MeHee 76% mpeasiaraeMbIX 3a1aHui;
3) onieHKa «3» CTaBUTCS, €CIIU BBINIOJIHEHO HE MeHee 61% mnpejiaraemMbIx 3a1aHuid;

4) oreHKa «2» - CTaBUTCS, €CJIM BRIMOJHEHO MeHee 60% rpeiaraeMbIX 3a1aHui.

g E

Tema 6.7.-6.11. Ilokazamenvnasn pynxkyusn ee ceoiicmea u zpagux.
Ilokazamenvnvle ypasnenus.
IlokazamenvHovle nepasencmaa.
Pewenue 3a0au.
Koumponsnas paboma Ne7 «Ilokazamenvnana ynkyusny.

Tunosble 3a1aHusA AJ15 YCTHOIO OIIpoOca:
Bpems Ha BpinosiHenune: 10 MuHyT

Jaiite onpeneneHne noka3aTeIbHON (QYHKIIUH.
[lepeuncnure cBONCTBA OKa3aTeIbHONU (QYHKLINU.
[IpuBenuTe npuMepsl MOKa3aTEAbHBIX PYHKIIMM
Kaxue ypaBHeHMsI Ha3bIBAIOTCS [TOKA3aTE€IbHBIMU?
Kaxue HepaBeHCTBa Ha3bIBAOTCS OKA3aTENbHBIMU?

Kpurepun onenkn: MeHble 3 TpaBUIbHBIX OTBETOB — «2», 3 IPaBUIILHBIX OTBETOB — «3»,
4 npaBUIIBHBIX OTBETOB — «4», 5 MPaBUIIBHBIX OTBETOB — «5».

KonTtpoabnas pabora Ne/
no reme: «IlokazareibHass QyHKIHA»
Bpems Bbinosnenusi: 90 MUHYT

Bapuant Nel

Al T'paduk xakoil U3 nepeunciaeHHbIX QYHKINNA H300paxEH Ha PUCYHKE
[

\

4

\\
o \3"—-*
py=09"  y=2";  gy=x  gHy=Ix
62x+1 :i
A2. Pemute ypaBHEHHE: 36
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(ljZXJrs N KQJSZX
A3 Pemunre HEpaBEHCTBO: 12 !

A4. Pemure ypaBHEHUE: (%)ZX -5 (%)X —-6=0.

AS. Pemute ypaBuenne: 3% 1 + 3%72 + 3%73 = 3159,
{Zx -y=1
Xty _
B1. Pemute cucrteMy ypaBHEHUMH 7 =25
CUCTEMBI.

B2. Pemmre mepaBenctso: 0,22 —1,2-0,2X + 0,2 > 0.

B3. Pemmre ypaBHeHue: 5-4%+23-10" -10-25" =0.
6X + 6X+l — 2X + 2X+1 + 2X+2

C1. Pemite ypaBHeHUE:

X X X
C2. VxkaxuTe HauMEHbIIIEE LIeJI0e PELICHNE HEPaBEeHCTBA 2-4"-3-10" <5-25"

Bapuant Ne2
1 X
Y= 3
Al Ha oxgHoM U3 pUCYHKOB M300paxéH rpaduk pyHKIMH . YKaXHUTe 3TOT PUCYHOK.
[\ |
/ \ \

\ ’
- - 2
‘ / \ |
N 3
] N ' 2 | \
o — =
z v g - _' » 2 1 [ 1 3 i 3 v 2 2 f : - ; ¢ [ v -

y | 2) g | )

. 8)(—1 — 4
A2.Peuute ypaBHEHHE: .

3x—7 7 7x—3
A3 Pemmute HEPABEHCTBO: (;) < (g) .

X X
A4. Pemute ypaBHeHHE 4 - (%) +15- G) —4=0.
AS. Penmure ypaHenme: 2 - 3%3 — 5. 3%72 = 1443,

27" =128

[ljx—Z}&l B 1
2 8

., . — Xos
B1. Pemute cucreMy ypaBHEHHH . Haliture 3HaueHue 2%, yO, rae (%03 ¥o) pelienue

CUCTCMBEI.

. Halinute 3Hauenue Xo +2y°, rae (%03 Yo) . pelieHue
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B2. YKaxuTe KOJTHYECTBO LEbIX pemenuii Hepasencta: (0,5)%% 1 +3-(0,5)% — 2 > 0.

B3. Pemmre ypasnerme: 4°9" +13-127 —12-16" =0.
(x-1)(4-2x)-6
(ij =125",

C1 Haiinute cymMmMy KOpHEU ypaBHEHUS: 25

X 1-x
C2. VYkaxuTre 4uCIIO LEbIX PELIEHUI HEPaBEHCTBA! 2°+277-3<0,

Bapuant Ne3

Al T'paduk xKaKoi U3 nepeunciIeHHbIX PYHKIUI n300pakEéH HA PHUCYHKE
[

4

-

\
i
a T ——
-
> 1 o ] 2

<

]_)y:(015)x; 2)y:2x; 3)y:X2; 4)y=\/;.
A2.Pemnre ypaBHEHHE! 8t =4,

7 -2X+3 12 3-2x
_ > _—
A3, Pemmute HepaBeHCTBO: (12] [ 7 j
AS. Pemmure ypaaenue: 371 + 3%72 4+ 3%73 = 3159,

277 =128

(ljx_zy+l 1
B1. Pemute cucreMy ypaBHEHHI 2 8 . Halinure 3HaueHue 2%, = Yo rue (%03 ¥o) pelieHue

CHUCTCMBI.

B2. Pemmre mepaBenctBo: 0,22 —1,2-0,2X + 0,2 > 0.

X X+1 X X+1 X+2
C1 Pemute ypaBHEHHE: 6" +67" =2"+2"" +27,

X 1-x
C2. VKaxwuTe 4ncio LebIX penieHn HEpaBeHCTBA: 2"+277 -3<0 .

ITAJIOH OTBETOB:

Al A2 A3 A4 A5 B1 B2 B3 C1 C2
1 BapuaHT 1 -1,5 | (1,5;+0) 8 1 3 7 1 0 X>-1
2 BapWaHT 2 5/3 (-o0;1) 3 1 19 2 1 12 2
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3 BapuaHT 1 5/3 3
(1,5;+x) 1 19 7 1 0

Kpurepum oueHku:

1) onienka «5» cTaBUTCS, €CITU BEPHO BBINOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oreHKa «4» CTaBHTCsI MPH NMPABUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeayiaraeMbIX 3a1aHHi;
3) onieHKa «3» CTAaBUTCS, €CIIU BBINIOJHEHO HE MeHee 61% mnpejyiaraemMpIx 3alaHu;

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% rnpeiaraeMbIX 3a1aHui.

CamocrosiTesibHasi padora Ne22
N3rotoBnenue cripaBouHOro Marepuaia mo reme «llokazarenpHas QyHKIUSD .

CamocrosiTesibHas pabora Ne23
[ToaroroBka coobmenus o reme «Mcropus nosieieHus oraprdmar (0 KeTaHU0 00YIAIOIINXCS) .

Kpurepun oueHku:

1) onrenka «5» cTaBUTCS, €CITU BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3a1aHui;

2) oreHKa «4» CTaBHTCS IIPH MPABHJILHOM BBITIOJIHEHHH HE MeHee 76% mpeayiaraeMbIX 3a/1aHHi;
3) onieHka «3» CTaBUTCA, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeyiaraemMpIx 3a/1aHui;

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% rpeiaraeMbIX 3a1aHui.

Tema 6.12-6.19. llonamue nozapugma.
Jozapugmuueckan pynkyus, ee ceoiicmea u zpagux.
Ceoiticmea nozapughmos.
Pewenue 3a0au.
Jozapugpmuueckue ypagnenus.
Jozapugpmuueckue nepasencmea.
Jugpghepenyuposanue nokazamenvHoil u 10zapupmuueckon Qynkuyuil.
Konmponvnaa paboma Ne§ «Jlozapugpmuueckue ypasnenusn u Hepagencmea.

TunosBble 3aganust VI8 YCTHOTO onpoca:
Bpems Ha BpinosiHenune: 10 MuHyT

JaiiTe onpenenenue norapudma.

Ilepeuncaure cBoiicTBa JorapupmMudeckoit GpyHKIum.

[lepeuncnure cBoiicTBa Jorapudma.

Kakue cyiiecTByr0OT METOIbl pelIeHus JIorapu(MUIeckux ypaBHEeHHH?
Kak nepeiiTu Kk HOBOMY OCHOBaHHUIO Jlorapugma?

agrwNE

Kpurtepun oneHkH: MeHbIIIE 3 TPABUIBHBIX OTBETOB — «2», 3 MPaBUIBHBIX OTBETOB — «3»,
4 IpaBUIIBHBIX OTBETOB — «4», 5 MPABUIIBHBIX OTBETOB — «S».

KonTpoabnas padora Ne8
no reme: «JlorapugpmMmuyeckue ypaBHeHHs 1 HEPABEHCTBA)
Bpems Boinosinennsi: 90 MuUHYyT
Tunossle 3aganus.

Bapuant Nel
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7 log, 5 9
Al.Haiinute 3HaueHue Bolpaxkenus: 6-4,5 09459

A2. YKaKUTE POMEKYTOK, KOTOPOMY NPHHAIJIEKUT KOPEHD YPABHEHUS Ig(x + 4)— Ig(x + 3) =lg3.

A3. Haiiute o6macts onpenenenus Gpyukuun Y = 109 N (2X —x? \/E )

A4 Bpruuciure  log, % ,ecmn  log,b=6

AS. Pemure nepasenctso 109, (5x—9) <log, (3x+1).

B1. Haiinute 3HaueHue BhIpaKEHUS (0,25)Ig 2. (0,04)Ig 2 -10'98.
B2 Pemmre ypaBueHue Igx =2+I1g21-I1g(2x+10).
B3. Pemmure nepasenctso log, (x* —10x + 24) > log, (x* - 9).

log, x+log, y =2+1log, 2,

C1. Pemure cucreMy ypaBHEHHUI 2
log,, (x+Y) = 3

C2. Pemmte nepasenctso log, (x> —2x—3) <log, 1.

Bapuant Ne2

15" -3

Al. Haiinute 3HaUCHUE BBIPAXKEHUS

Iog4(x _5) =log,; 5.

A2. YKa)uTe NpoOMEXyTOK, KOTOPOMY IIPUHAJUIEKUT KOPEHb YPAaBHEHUS

y= Iogoyl(0,0l— xz)

A3. Haiigute o6acTh ornpeneiaeHust yHKINU

lo b
9276 log,b=3

Ad4. Berauciure 16 , €CIIN

< _
AS. Pennte HepaBEeHCTBO l0g, (08 +0.4)< 1. :

log, 40  log, 5
g2 logy 2

B1. HaiinuTe 3HaueHue BBIpaKEHUS

3 2 3
B2. Pemte ypaBHeHue 19(90-5x7) ~1g5 = 1g(9x” —2x7) ~1g 2

B3. Peunte HepaBeHCTBO log, (x+7) <log; (5-x) +10g;(3=X)



log, (x+Yy) =2,

C1. Pemure cucreMy ypaBHEHHUI {|0g3 x+logy y =2+log, 7.

2
C2. Pemute HEpaBEHCTBO log, (x* +3x—-3) > 1.

Bapuant Ne3

o log, 59
Al.Haiinure 3Ha4eHue Boipaxkenus 6-4,5 %"

A2. YKaxuTe NpoMEeXyTOK, KOTOPOMY IIPUHA]ICKUT KOPEHb YPaBHEHUS

A3. Haiiure o6macts onpenenennst Gyuxiun Y = 109 72 (ZX —x° \/E )

b
log, —
A4. Berunciure ‘16 , €CIIH log, b =3
AS5. Pemnre nepasenctso 109, (5x—9) <log,(3x+1).
log, 40  log, 5
g2 logg 2

B1. Haiinqute 3HaueHUE BhIPAKEHUS

B2 Pemnre ypaBuenue Igx=2+1g21-1g(2x+10).

B3. Pemute HEpaBeHCTBO log; (x+7) <log;(5—x) +10g;(3—-X)

log, x+log, y =2+log, 2,

C1. Pemure cucremy ypaBHEHUN 2
log,, (x+Y) = 3

2
C2. Pemvite HepaBeHCTBO log, (X" +3x-3) >1

ITAJIOH OTBETOB:

log,(x—5)=10g,5

Al A2 A3 |Aa4] A5 | B1L | B2 B3 c1 C2
LBapuat | o) |3 0v2) | 1] @8sl| 2 | 30 | (-o-3)U(333]| (6:3), (3:6) 1+(f/;§)
2papuait | 3 1 (3 6) | (-0101)| -1 | (<0505 3 |-22| (1,3)U:8) | (9:7);(7:9)| (i)
3 BapuaHT
(3: 6) 1 3 (1;3) U (5;8) .
54 0:2) (1.8, 5] 30 6:3), 3:6) | 13+

Kputepun onenkmn:

1) omrenka «5» cTaBUTCS, €CIIM BEpHO BBIMOIHEHO 86%-100% nperaraeMpIx 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU MPABIILHOM BBITIOJIHEHUN HE MeHee 76% TpennaraeMbIx 3aJaHui;
3) omeHka «3» CTaBUTCS, €CIU BHITIOJIHEHO HE MeHee 61% mpesraraeMpIx 3a1aHu;
4) orieHKa «2» - CTaBUTCS, €CIIU BHIMOIHEHO MeHee 60% mpearaeMpIX 3a1aHui.
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CamocrosiTeibHas padota Ne24
M3rorosneHue cpaBoOuYHOro MaTepHana 1o reme «Jlorapudmsn .

CamocrosiTeibHas padota Ne25
ITonroroBka coobuenus o teme «3 UCTOPUKM HHTETPATBLHOIO UCUUCIICHUS (10 JKEJIaHUI0
o0yJaromuxcs).

Kpurepumn oueHku:

1) onienka «5» cTaBUTCS, €CIIU BEPHO BBINOIHEHO 86%-100% npearaeMbix 3aaHui;

2) oneHKa «4» cTaBUTCS MPU NMPABUIILHOM BBHITIOJIHEHUH HE MeHee 76% mpeasiaraeMbIX 3a/1aHHi;
3) oneHka «3» CTAaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeiaraeMpIx 3a1aHu;

4) onieHka «2» - CTaBUTCS, €CJIM BbIOJHEHO MeHee 60% npeiaraeMbIX 3aaHUM.

Paszgea 7. Hayana maTtemaruuyeckoro anajau3a. UnrerpaJ u ero npuMeHeHue.

\ PesyabTaThl 00y4eHHs1: YMEHHS, Iloka3zaTenu \ DopMbI U METOAbI |
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3HAHMS, 00IIHE U

OIIEHKH pe3yJbTaTa

KOHTPOJISA ¥

npogeccuoHaIbLHbIE OLIEHKH
KOMIIETeHIIH U pe3yJabTaToB
00y4eHust
Y11. Beruncnate | 3nanue: YcTHBIN 0onpoc;
MPOU3BOJHBIE M TEpBOOOpasHble | - OMpe/elieHue NepBOOOPa3HOIL; pe3yabTar
AJIEeMEHTapHbBIX GyHKIUH, | - ompenereHre HEOMPeaeIeHHOTO BBITIOJIHEHUS
NpUMEHSAS NpaBWia BBIYKMCICHUS | MHTErpajia U €ero CBOMCTBA; KOHTPOJIbHBIX paboT;
MPOU3BOJIHBIX U TIEPBOOOPA3HBIX, | - (OPMYIBI HHTETPUPOBAHUS; pe3yabTar
UCITIONb3YsI CIIPaBOYHBIE | - CHOCOOBI BEIYUCIICHUS BBIIIOJIHEHUS
MaTepHaIbl. HEONPEeIeICHHOTO HHTErpaa; BHEAYJIUTOPHBIX
Y15. BbryucnsaTe miomaab | - ONpenesieHue CaMOCTOSITEIILHEBIX
KPUBOJIMHEHHOM TPaIlCLIUH. OIIPEAECIICHHOIO pabor.
MHTErpaja, ero
reOMETPUYECKUI

CMBICJI U CBOWCTBA;

- CHOCOObI BBIUYUCIIEHUS
ONPEIETICHHOT O

UHTErpaa;

- MOHATHE KPUBOJIMHEMHON Tpareuuy,
c1oco0bl BHIYMCIIEHUS TIOLIa1eH
KPUBOJIMHEWHBIX Tpanenui ¢
MIOMOMUIBIO ONPEAEIEHHOr0 HHTErpaa.
ymenue:

- HAXOJUTH HEOIPECIICHHbIC
WHTETPaJIbl, CBOASIINECS K TAOIUYHBIM
C IOMOILbIO OCHOBHBIX CBOMCTB U
MPOCTEUIINX TTPEOOPa30BaAHU;

- BBIJIEJIATH [IEPBOOOPA3HYIO,
YIOBJIETBOPSIONILYIO 3a/1aHHBIM
HayaJbHBbIM YCIIOBUSM;

- BOCCTaHABJIMBATh 3aKOH JIBHKCHUS
10 33JJaHHOM CKOPOCTH, CKOPOCTH I10
YCKOPEHHUIO, KOJTMYECTBO
ANIEKTPUYECTBA MO CUJIE TOKA U T.JI.;

- BBIYHMCJISITH ONPEACICHHBIN HHTErpal
C ITOMOINIbI0 OCHOBHBIX CBOWMCTB U
dbopmyn HerotoHa -JleliOnuna;

- HaXOJUTh IJIOIIAIN
KPUBOJIMHENHBIX TpaIlCLui;

- pemaTh NpoCTEHIINE TPUKIIATHbIE
3aJ1a4M, CBOJSIIMECS K HAXO0XKICHUIO
WHTEerpasa.

Tema 7.1.-7.7.

Ilepsoobpasznas u neonpedenennvlit unmezpa.
Buviuucnenue neonpedenennozo unmezpana.
Onpeoenennswtii unmezpan, popmyna Heromona-JlIeiionuya.

Haxootcoenue nnowyadu KpueonuHeuHou mpaneyuu.

Pewienue 3aoau c RPpUMEHEHUEM UHmezpaioe.

Pewienue 3aoau.

Konmpononas pavoma Ne9 «HUnmezpan u e2o npumenenue.
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Tunosble 3a1aHusA 1J151 YCTHOIO OIIPOCa:
Bpems Ha BpinosiHenne: 10 MuHyT

Kakas ¢pyHkuns HazpiBaeTcs IepBOOOpa3HON s 3aAaHHON (pyHKITNHN?

Uto Ha3bIBaETCSI HEOIPECICHHBIM HHTETPAIOM?

[ToueMy MHTETpal HA3bIBACTCS HEOTIPEICIICHHBIM?

Uro o3Hauaet noctosiHHast C B ONpeielIeHu  HEOpeIeICHHOro HHTerpana?
B yeM cocTOMT reoMeTprUeCKUii CMBICIT HEOTIPEISIICHHOTO HHTETrpasia’?

akrowbdeE

Kpurepun oueHku: MeHblIE 3 MPaBUIIbHBIX OTBETOB — «2», 3 TPaBUIIbHBIX OTBETOB — «3»,
4 IpaBUWIBHBIX OTBETOB — «4», 5 MPABUIIbHBIX OTBETOB — «5».

KonTpoabHas padora Ne9
no teme: «MMHTErpas u ero NpuMeHeHne»
Bpems BpinosiHeHus: 90 MuUHYT

TunoBble 3aganu.

Bapuant Nel
A1 Omnpenenure pyHKnuro, s koropoi F(X) = X% —sin 2x —1sBusiercs epBOOOPa3HOM:
A2, Haiiziure nepBooGpasuyro mist dyskmun T (X) = 4%° 4+ COSX..

A3 Jls dysximn f(X) = X° Haiimare mepBooGpasHyio F (x), TpauK KOTOPOil IPOXOHT Yepe3 TOUKY
M (-1 2).

o o 2 o
A4 Touka ABKETCS MO MPAMOM TaK, 4TO €€ CKOPOCTh B MOMEHT BpeMenH t pasua V(t) =t +1t° . Haiigure
MyTh, IPOWICHHBIN TOUKOM 3a BpeMs oT 1 110 3 cek, eciii CKOPOCTh U3MEPSIETCS B M /CeK.

T

6
AS Brruncanre J'Lz dx
5 COS” X

B1. Haiinure miomans KpUBOIMHEHHOM Tpaneuuu, OrpaHUYEHHON JIMHUSIMH Y = —Xx*+3wu y=0.
B2. Haiiaure niomans GUrypsl, OrpaHUuE€HHON JIMHUAMU Y = JX u y =0,5x.

“ 2 o
C1. Beruuciure mwiomaas GUrypsl, orpaHnIeHHOM rpadukom GyHkiun Y = 2 —X°, KacaTelbHON K STOMY
rpaduky B ero Touke ¢ abcrmccoit X = —1 n npsmoit X =0. - - e

C2. Haitnure miomaas mapaboarmdeckoro CerMeHTa, N300pakeHHOTO Ha

PHUCYHKE. ' By

‘o 8¢ etk
C3.1ua GyHKITUT y = — +3sIn X natiaure KaKyto-HHOY b _j,_rl i L |

X el = T
HepBOOOPa3HyI0, 3HAYEHHE KOTOPOW B TOuke X =7 - OTpHLATENBHOE E_ -9 |
YHCIIO. 3 —+— +—

[
o
l
.'

T
|
+
i
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Bapuant Ne2

F(x) = —c0s(0,5x) — x° + 4

Al Omnpenenute GyHKIINIO, 7151 KOTOPOH SIBJISICTCS TIEPBOOOPA3HOM.

— 2 _gi
A2 Haiinute nepBooOpasHyto i GyHKIUU f(X)=x"—sinx

f(x)=2x-2

A3 Jlna yakoum HaluTe IEPBOOOPA3HYIO F(x) , TpaK KOTOPOM MPOXOIUT Yepes

TOUKY Az .

A4 Touka JBHKETCS MO IPAMOIi TaK, 4TO eé CKOPOCTh B MOMEHT BpeMeHH | paBHa v(t) =3+0.2t .
HaiinuTe myTh, IpoiiIeHHBII TOYKOI 32 BpeMs OT 1 710 7 CeK., eClIi CKOPOCTh U3MEPSETCS B M /CEK

27
X
I cos— dx
AS Brruucioure ~

_ 2 _
B1. Haiigure nomaas KpUBOJIMHEHHON Tpaneuuu, OrpaHuYE€HHON JTMHUSIMU y =2x , y=0 L X= 2,

_E_ 2 _
B2. Haiigure momaas GUrypel, OrpaHUYCHHON JTHHUSMU y=5-X , y 1.

243

C1. Boruncnure miomanb GUrypsl, OrpaHu4eHHON TpaduKoM (HyHKIHA y=-X , KacaTeJIbHOU K

sToMy rpauky B ero Touke ¢ abeuuccoit X =1 u mpsvoit X=0.

C2. Haiigure miomaap napaboInyeckoro CermenTa, n300paKeHHOTO Ha PUCYHKE.

C3. nsa pyHKuuun X HaluTe KaKylo-HUOYIb IEpBO0Opa3HyI0, 3HaU€HNE KOTOPOU B
/2
X==
TOUKE 2 - HONMOKHTENBHOE YHCIIO.
Bapuanrt Ne3

A1, Onpenennte Qpyakumio, wist kotopoii F(X) = X? —sin 2X — 1 sensercs nepoo6pasHoii:

2 -
A2 Haiigute nepBooOpa3Hyto 1 QyHKINUN f(x)=x"—sinx
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A3, Jlns yskuan T (X) = X* Haiigure nepoobpasayio F (X), rpaduk KOTOPOii POXOIHUT 4epe3 TOUKy

M(-1; 2).

A4 Touka ABIKETCA IO NPSAMOM Tak, yTO €€ CKOPOCTh B MOMEHT BpPEMEHU t paBHa
Haitaure nyTh, mpoilAeHHBIN

V4

6
cos? x

6
A5 Brruncnure J.
0

dx

v(t)=3+0,2t

J— 2 — —
B1. Haiigure nomaas KpUBOJIMHEHHON Tpaneuuu, OrpaHuYE€HHON JTMHUSIMU y =2X , y O, X=2,

B2. Haiinure muiomans GUrypbl, OrpaHU4eHHOMN JIMHUSAMU Y = \/; u y=0,5x.

C1. BrlumciuTe mIomans GUrypel, orpaHAYeHHOM TpadukoM GpyHKmuE Y —
sToMy rpaduKy B ero touke ¢ abeuuccoit X =1 u mpsmoit X =0,

C2, Haiigure tmiomane mnapabOIMYECKOT0 CErMEHTA,

PHCYHKE.

C3.[lns ¢byHKIMH Y = iz + 3SiN X HAWIUTE KaKyl-HUOYIb TMEPBOOOPA3HYIO,
X

3Ha4eHUE KOTOPOH B TOUKe X =7 - OTPULATEIBHOE YUCIIO.

ITAJIOH OTBETOB:

M300pakKeHHOTO Ha

2
X" +3 xacarensHoii K

Uh [T [ 1
!

1
D
f |
HE SR
T =

1 BapuaHT 2 BapuaHT 3 BapuaHT
1 f (X) = 2x—2cos2x f (x) = 0,5sin 0,5x — 3x? f (X) = 2x — 2c0s 2X
A2 — %% 1gj 3 3
F()=x"+sinx+C F(x):%+cosx+C F(x):%+cosx+C
A3 3 —x2 _ 3
F(x):x—+21 F(X)=x"—-2x+1 F(x):x—+2£
3 3 3 3
A4 2 22,8m 22,8m
125 M
AS 23 333 23
Bl 4\/§ 22 22
3 3
B2 1,3 2 1,3
103
c 2 2 2
13 23 23
C2 45 45 4,5
C3

F(x) = —i—Zcosx—B
X

F(x):—i—Zsinx+5
X

F(x)=—i—25inx+5
X

Kpurepum ouneHku:

1) oueHka «5» cTaBUTCS, €clid BepHO BhIMoIHEHO 86%-100% mnpeiaraeMbix 3a1aHui;
2) oreHKa «4» CTaBUTCs IPU NMPABWJILHOM BBITIOJIHEHUH HE MeHee 76% TpeayiaraeMbIX 3a/1aHHi,
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3) onieHka «3» CTAaBUTCS, €CIIU BBINIOJHEHO HE MeHee 61% mnpearaemMpix 3aJaHuid;
4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mnpeiaraeMbIX 3a1aHui.

CamocrosiTesbHasi padora Ne26
NsroroBnenue cripaBounoro marepuaia «llepBooOpa3Hasi 1 HHTErpa .

Kpurepun onenkmn:

1) orteHka «5» CTaBUTCS, €CIIM BEPHO BBIMOIHEHO 86%-100% nperaraeMpix 3aaHui;

2) onieHKa «4» cTaBUTCS MPU NMPABUIILHOM BBITIOJIHEHUH HE MeHee 76% mpeasiaraeMbIX 3a1aHHi;
3) oneHka «3» CTAaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% npeyiaraeMpIx 3a/1aHui;

4) onieHKa «2» - CTaBUTCS, €CJIN BbINOJIHEHO MeHee 60% npeiaraeMblX 3a1aHNH.

Pasznea 8. I'eomerpusi. KoopauHatbl 4 BEKTOPBI.

Pe3yabTaThl 00yuyeHus1: yMeHUs,
3HAHHS, 001IHE U

IToxa3aTenn
OLICHKHM pe3yJibTaTa

DopMBbI U METO/IbI
KOHTPOJIS U

npogeccnoHaIbHbIE OIleHKH
KOMIIeTeHIUH pe3yJbTaToB
o0yueHust
¥Y24. CoOTHOCUTH IUIOCKUE | 3HAHUE: YcTHBIN onpoc;
TEOMETPHUYECKUE ¢burypsl U | - TIOHSATHE BEKTOPA, IPABUIIO pe3yabTat
TpexMepHble  OOBEKTHI €  HUX | Mapajuielenurena; BBITIOJTHEHUS
OTIMCAHUSIMH, 4epTekaMH, | - CBOMCTBA KOMILJIAaHAPHBIX U KOHTPOJIBHBIX PaboT;
U300paXEHUSIMH;  Pa3inyaThb M | KOJUIMHEAPHBIX BEKTOPOB. pe3ynbTaT
AHAIU3UPOBATH B3aUMHOE | yMeHue: BBITIOJTHEHUS
pacrmonoxenue Guryp. - packiaJbIBaTh BEKTOp MO Oa3ucy; BHEAYTUTOPHBIX
¥25. N300paxaTs | - IPOU3BOJUTH ONIEPALIHAIO CIIOKEHHUS, CaMOCTOSATEIbHBIX
reoMeTpuueckue (GUTypsl U Tela, | BRIYUTAHUS, YMHOKECHHS BEKTOpa Ha pabor.

BBITIOJHATL YEPTCK IO YCIOBHIO

3a/1a4H.

¥26. Pemarp
TEOMETPUUYECKHE 3a/lauM, ONUPAsICh
Ha W3Y4YECHHBIC CBOIICTBA
MJIAHUMETPUUYECKUX U
CTEpEOMETpUYECKUX  QUryp H
OTHOIIECHUN MEXIY HUMH,

OpUMEHssT  anreOpanyeckuii
TPUTOHOMETPUUYECKUN amnmapar.

y27. IIpoBoauTh
JIOKa3aTeNbHbIE PACCYKIEHUS IIPU
pelieHny  3adad,  JOKa3bIBaTh

OCHOBHBIE TEOPEMBI KypCa;
V28. BulunucadaTh JUHEUHbBIE

HIIEMEHTBI U YTJIBI B
IPOCTPAHCTBEHHBIX

KOH(QUTypanusx, 00BEMBI u
IJTOIIA TN MTOBEPXHOCTEU

OPOCTPAHCTBEHHBIX Te€l M  HX
MPOCTEUIINX KOMOUHAITUH.

Y29. IIpumensTH
KOOPJWHATHO-BEKTOPHBIA  METOJT
JUIs  BBIYUCIICHHMS]  OTHOILIEHHI,

YUCJIO.

3HaHUe:

- TpsIMOYTOJIbHAsl CHCTEMA
KOOp/AMHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEJICHUE
BEKTOPOB.

VMeHue:

- CTPOUTH BEKTOP, 11O €ro
KOOpJIMHATAaM,;

- ONepUpPOBATH (POPMYIIAMH CIIOKEHUS,
BBIYUTAHUS, CKAJSIPHOTO MPOU3BEACHUS
BEKTOPOB;

BBIYHCIIATH YTJIBI MEXAY MPSMBIMU U
TIJIOCKOCTSIMH.

3HaHUe:

- TeJla BpaIlleHHUS;

- CBOICTBA TeJ BpallleHHUS;

YyMeHue:

- pemaTh 3aJa4u NPUMEHsISI OCHOBHbIE
CBOMCTBA U (DOPMYJIBI TEJI BpaICHUS.
3HaHUe:

- IOHATHE 00BEMA U IUIOIIAINA
MMOBEPXHOCTH T'€OMETPUYECKOI0 TENa;
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agrowpnE

PacCTOSIHUM U YIJIOB.

¥30. Crpourb ceueHus
MHOTOTPAaHHHKOB H  H300pakaTh
CEeUueHMsI TeJl BpallCHHUSL.

31. 3HaueHue
MaTeMaTHYeCKOM  Hayku  JAjs
peleHus 3aaad, BO3HUKAIOUIUNX B
TEOPUM M NPAKTUKE; LIUPOTY U

OrpaHU4YCHHOCTD MMPUMCHCHU A
MATEMAaTHYICCKUX MCTOI0B K
aHaJIn3y u HCCJICI0BaHUIO

MPOLECCOB U SIBJICHUH B MPUPOJE U
o0111eCTBE;

32. 3HaueHue MNPaKTUKU U
BOIIPOCOB, BO3HHUKAIOIIMX B CaMOM
MaTeMaTtuke Uisi GOpMHUpPOBAHUS H
pa3BUTHS MAaTEMAaTHUECKON HayKU

35. Bosmoxknoctu
TEOMETPHUH IS OMHCAHUS CBOICTB
pETBHBIX  TPEIMETOB H WX
B3aMMHOT'O PACTIONIOKCHHUS;

36. YHuBepcanbHbIi
Xapaktep 3aKOHOB JIOTUKU
MaTEeMATHYECKUX PACCYKICHHUM, UX
OPUMEHUMOCTh B Pa3lIUYHbBIX
obnacTsax YEJI0BEUECKOU
JESTEIbHOCTH.

- (hopmynBI 1S BEIYKCICHHS 00HEMOB
Y TJTONIAJIeH MMOBEPXHOCTEN
TEOMETPUIECKUX TEJ. MePEUUCICHHBIX
B COJICP)KaHUU YYeOHOTO MaTepuara.
ymenue:

- HAXOJUTh 00BEM TPSMON IPU3MBI,
MUPAMHIBI, TIPSIMOTO KPYTOBOTO
WIMHPA U KOHYCAa, 11apa;

- HaXOJIUTh TUIOMIAIA TTOBEPXHOCTEH
MPU3MBI, THPAMUJIBI, [IJIAHIPA,
KOHYcCa | 11apa.

Tema 8.1.- 8.7. Bekmopwl 6 npocmpancmee.

I(ommzanapnbte 6€KmMopaul.

Koopounamul mouxku u koopounamol 6exmopa.
Cranapnoe npouszeedenue 6eKmopos.

Pewenue 3a0au. Konmponovnas paooma NelO «Koopounamovt u 6exmopbuiy.

Heuxncenus.

TunosBele 3aganus 118 YCTHOTO onpoca:
Bpems Ha BpinosiHenue: 10 MuHyT

JlaliTe onpeneneHne BEKTOpa B MPOCTPAHCTRBE.

Kakue 11Ba BEKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?
Kakue 1Ba BeKTOpa B MPOCTPaHCTBE HA3bIBAIOTCA KOMILJIAHAPHBIMU?
YeMy paBHO CKaJISIPHOE NPOU3BEIECHUE BEKTOPOB?

Kakwne Bubl IBMKEHUI B IPOCTPAHCTBE BhI 3HaeTe?

Kpurtepun oneHKu: MeHbIIE 3 IPABMIBHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,

4 MMPpaBUJIbHBIX OTBCTOB — ((4)), 5 MMpaBUJIbHBIX OTBCTOB — «S».

Bpems BoinosiHenusi: 90 MuHyT

Konrpoabnas padora NelQ
1o reme: «Bekropbi»

TunoBble 3a1aHNA.
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Bapuant Nel

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

Haiitu:
Al. Koopaunater AD .

A2. Paccrostnue mexay Toukamu B u D.

A3. Koopaunarsl cepenunusl M oTpeska AB.
A4.CkansipHoe Ipou3BeIeHUE AB-CD.
AS. Yron Mexa1y BeKTopaMu ABu CD.
B1.(AC + BD).CB .

B2 .Kosmuneapust i Bektopsl AB u CD? (otBeT 060cHOBATH)

B3. B npsMoyrosiibHOW CUCTEME KOOPAMHAT MOCTPOTe BEKTOp z =3i+2j+K C HayaaoMm B Hayaie

KOOpJZHUHAT.

-

a:Z,B

C1. Bekropsi d u b o6pasytor yroi 135°,

= \/E . Haiitu

2a-b

C2. K ogHO# TOYKE Tena HpUIOXKEHBI cunbl F, U F,, yrom Mexay KoTopsIMu paBeH 60°. Haiinure

BEJIMYMHY PAaBHOJAEHUCTBYIOLIEH CHJIBI.
Bapuant Ne2

Hanst Touku A(3; -5; 6), B(-3; 1; —4),

C(-4; 0; 3), D(0; -3;-5).

Haiitu:

Al. KoopauHaTHI BC

A2. paccrosiHue mexay Toukamu C u D

A3. koopauHaThl cepenunbl K otpeska AC

A4.AC -DB

AS. yros Mexnay BEKTOpaMu AC uDB

B1.(CB + AD) - BA

B2.Kommneapns! 11 Bektopsl AC u DB? (oTBeT 000CHOBATH)

B3. B npsAMoyronpHO# cucTeMe KOOPAUHAT OCTPOUTE BEKTOP
KOOPJIHHAT.

z=4i+ j+3K

C Ha4YaJIOM B Ha4alJic
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C1. Bextops! @ u b oGpasyor yrox 30°, |G| = 2,

C2. K ogHOM TOYKE TeJia MPUITOKEHBI CUITBI

F

lu

F

BEJIMYMHY PABHOJCUCTBYIOUIEN CUJIBI.

Bapuant Ne3

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

Haiitu:

Al. KoopauHaTsl AD

A2. paccrosiuue mexay Toukamu C u D
A3. KoopauHnatsel cepenunbl M otpeszka AB.

A4.AC -DB

AS. VYroa mexny BeKTopaMu ﬁ?: " ﬁ .

B1.(CB + AD) - BA

—_—

B2.Kommneapus! a1 Bektopsl AB u CD? (otBer 060cHOBATE)

B3. B npsmMoyronbpHOM cucTeMe KOOpAUHAT TOCTPOUTE BEKTOP

KOOpJZHUHAT.

C1. Bekropsi @ u b o6pasytor yroi 135°,

C2. K onHOI TOYKE Teja MPUIIOKEHBI CUIIbI

5‘22, ‘B‘Zﬁ.HaﬁTI/I

F,, F

BCIIMYHHY paBHOHeﬁCTBYIOIHeﬁ CHIJIBI.

ITAJIOH OTBETOB

|B| = /3. Haiitu |c_i + 21_9)|

z=4i+j+3k

2a—b

, YTOJI MEX1y KOTOPBIMU PaBEH 30", Haitzure

C Ha4YaJIOM B Ha4aJic

U 2, YyIOJ MEXIYy KOTOPBIMU pPaBEeH 30", Haiizure

Kputepun onenkmn:

1) ontenka «5» CTaBUTCS, €CITU BEPHO BBIMOIHEHO 86%-100% nperaraeMbix 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU MPABIILHOM BBIIIOJIHEHUH HE MeHee 76% MpennaraeMblx 3aJaHui;
3) omeHka «3» CTaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mpesraraemMpIx 3a1aHu;

4) orieHKa «2» - CTaBUTCS, €CIIM BHIMOIHEHO MeHee 60% mpeyiaraeMpIX 3a1aHUN.

CamocrositeibHas padora Ne27

1 BapmaHT 2 BapHaHT 3 BapuaHT
Al {—3,-8;6} {-1,-1,7} {-3,-8,6}
A2 V138 V89 V89
A3 (1;1,5;-1) (-0,5; —2,5;4,5) (1;1,5;-1)
A4 —-29 38 38
A5 168°47' 35°54/ 168°47'
Bl -23 -210 -210
B2 HE KOJTMHEAPHBI HE KOJUTHHECAPHBI HE KOJUTHHCAPHBI
B3 83
Cl V26 V28 V26
C2 JF%+F§+FJ§ JF%+F§+V§HF2 JF%+F§+V§ﬂF2




W3rorosneHue cipaBoOYHOro MaTepHaa 1o reMe «BeKTopsl B IpoCTpaHCTBE .
CamocrosiTeibHas padota Ne28
W3rorosneHue cupaBodyHOro Matepuana «MeToa KOOpAUHAT B IPOCTPAHCTBE .

Kpurepumn oueHku:

1) onienka «5» cTaBUTCS, €CITU BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) oreHKa «4» CTaBHTCs MPH NMPABUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) onieHKa «3» CTaBUTCS, €CIIU BBIIIOJIHEHO HE MeHee 61% mnpejyiaraemMpIx 3aJJaHu;

4) onieHka «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMbpIX 3a1aHNH.

Pa3nen 9. I'eomerpusi. MHOrOrpaHHUKH

Pe3yabTaThl 00y4yeHus1: yMeHUs,
3HAHMS, 001IIHE U

IToxa3zarTenn
OLIEHKHU pe3yJbTara

®opMbI U METOABI
KOHTPOJIA U

npogeccuoHaJIbHbIE OLICHKU
KOMIIETeHIIUH pe3yJbTaToB
o0yueHust
¥Y24. CoOTHOCHUTH TUIOCKHE | 3HAHUE: YceTHBIT 0npoc;
T€OMETPUIECKHUE ¢burypsl U | - TIOHATHE  MHOIOIPaHHHMKA, €ro | pe3yJbTar
TpeXMepHble  OOBEKTbl €  HX | MOBEPXHOCTH, IOHATHE MPABHWIBHOTO | BHITOJHEHHS
OIMKMCaHUsIMU, HCPTCI)KAaMH, | MHOIOIrpaHHHKA, KOHTPOJIbHBIX pa60T;
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U300paKEHUSIMM;  pa3nuyath |

aHATU3UPOBATh B3aMMHOC
pacmonoxenue uryp.
Y25. N3obpaxath

reoMeTpuueckue (Gurypsl M Tena,
BBIIIOJIHATh YEPTEXK IO YCIOBUIO
3a/1a4H.

¥26. Pemarp
reOMETPUUECKUE 3a/lauM, OIUPasiCh
Ha U3Y4YEHHBIE CBOICTBA
IJIAHUMETPUYECKUX u
CTEpEOMETPUYECKUX  QUryp
OTHOLLUEHUN MEXIY HUMH,
npuMeHsis  anreOpamveckuid U
TPUTOHOMETPUYECKUH anmnapar.

y27. [IpoBoauTh
JIOKa3aTelIbHbIE PACCYXICHUS IPU
pelieHud  3aj1ad,  JI0Ka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

¥Y28. BeIuuCisITh TMHCHHBIE

3JIEMEHTHI U YTJIBI B
IPOCTPAHCTBEHHBIX
KOH(UTYypanusx, 00BEMBI u
IJI0IIAAN IIOBEPXHOCTEN
OPOCTPAHCTBEHHBIX Te€l M  HX
MPOCTEUIINX KOMOUHAIIUH.

¥30. Crpouts ceueHUs

MHOTOTPaHHUKOB U  H300paxarb
CEUEHUs TEJI BPAILICHHUS.

31. 3HaueHue
MaTeMaTHYECKON HAyKU IS
pelIeHns 3a/ad, BO3HHUKAIOIINX B
TEOPUU M TPAKTHKE; LIUPOTY H
OTPAaHHYEHHOCTh MIPUMEHCHUS
MaTeEMaTHYECKUX METOIOB K
aHAIH3Y u HCCJIEIOBAHUIO

IPOIIECCOB U ABJICHUH B MPUPOJE U
00I1IeCTBE;

32. 3HaueHWe MNpaKTUKU U
BOIIPOCOB, BO3HHUKAIOIIMX B CaMOU
MaTeMaTHke JUis (GOpMUPOBAHUS U
Pa3BUTHS MAaTEMAaTHIECKON HAyKH

35. BosmoxHnoctn
TEOMETPHUH JUISI ONMCAHHS CBOWCTB
peajbHBIX  MPEeIMETOB M HX
B3aMMHOI'O PACTIONOKEHHUS;

36. YHuBepcanbpHbIi
Xapaktep 3aKOHOB JIOTHKH
MaTeMaTHYECKUX PacCyKICHUH, UX
OPUMEHUMOCTh B Pa3iMYHBIX
o0nacTsx 4eJI0BEUYECKON
JeSITEIbHOCTH.

- ompeneseHue IIPU3MBI,
napaJuleeIAIea, BUIbI IPU3M;

- CBOMCTBa [IpU3M u
HapaJuIesICUuIE0B.

yMmeHue:

- BBIUUCIIATh U M300pakaTh OCHOBHBIE
AJIIEMEHTBI IIPSAAMBIX IIPU3M,
napauIeIeIuIeIOB,;

- CTpOUTb INPOCTEHIINE  CCUYCHMS

MHOT'OTPaHHUKOB  YKAa3aHHBLIX  BBbIIIC,
BBIYUCJIATH IIOIIAAN 3THUX CECUCHHH.

pe3yapTar
BBITIOJTHEHHSI
BHEAYIUTOPHBIX
CaMOCTOSTEIIbHBIX
pabor.
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Tema 9.1.-9.4. ITonamue muozozpannuxka. Ilpuzma.
Iupamuoa.
Ilpasunvnbie MHOZOZPDAHHUKU.
Konumponvnaa paboma Nell «Muozozpannuxuy.

TunoBble 3aJaHus 1JIsl YCTHOTO ONpPoca:
Bpemsi Ha BbinosiHeHune: 10 MUHYT

Kakoe HanmenbI1ee yuciao pedep MOKET UMETh MHOTOIPaHHUK?

IIpu3ma umeer N rpaneil. Kakoii MHOrOyroJbHUK JIEKUT B €€ OCHOBAHUU?

B kakoii npu3zme 00koBble peOpa napaiesibHbl €€ BbICOTe?

MoryT 51 Bce TpaH# TPEYroJIbHOW MUPAaMU/IbI OBITh PSAMOYTOJIBHBIMU TPEYTOJIbHUKAMU?

byner nu nupamMujga mnNpaBWIBHOM, eciM ee OOKOBBIMU TI'paHSMH SIBJIAIOTCA IpaBUJIbHBIE
TPEYrOJIbHUKN?

agrODE

Kpurepum oueHku: MeHbIIe 3 MPaBUIBLHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 paBWIIBHBIX OTBETOB — «4», 5 IPaBUIILHBIX OTBETOB — «5).

Konrpoabnas padora Ne 11
no reme: «MHOrorpaHHUKN
Bpems BpinosiHeHus: 90 MuUHYT
Tunosbie 3a1aHus.
BapuantNel
Al.Haiigute nuaroHanb NpsMOYTOJIBLHOTO apaJlIesieuIeaa, €ClIu €ro u3MepeHust paBHsl 1; 4; 3.
A2.HaiiguTe muionaabr MOBEPXHOCTH Ky0a O CTOPOHOIM 3 cMm.

A3.Jlan ky0. Jlnaronans kyda paBHa 6 cm. Haiiaure pedpo ky0a.

A4.OcHoBaHuE TPSIMON MPU3MbI — NPSAMOYTOJBHBIM TpeyrodpHUK c Katetamu 6 u 8 cm. Haiigure
IO b OOKOBOI MOBEPXHOCTH MPU3MBI, €Clii €€ HanboiblIas 60KOBas rpaHb — KBaIpar.

AS. Pebpo mpaBHIBHOTO TETpadpa DABC paBHO 8. [TocTpoiiTe ceueHue Terpal’apa, NPOXOASLIEE
gepes cepeauny pebpa DA mapamrensHo miockoctn DBC | i naiiure miomans 9Toro cedeHus..

B1.Haiinure miomanas MOBEPXHOCTH MHOTOTpaHHWKA, W300pPaKEHHOTO Ha PHCYHKE (BCE IBYTpaHHbBIC
YTJIBI IPSIMBIE).
a3
2

B2 B npaBuIbHON YeTHIPEXYTONBHON MUPAMUJE BBICOTA paBHA 2 CM, CTOPOHA OCHOBAHUS paBHAa 6 CM.
Haiinure 60xoBOE peOpO MUpaMUIBI.
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B3. BokoBoe peOpo MpaBUIBLHOW YETHIPEXYTOJBHON MHpaMuIbl oOpazyeT yroia B 60° ¢ TUIOCKOCTh
ocHoBaHMs. HaiiuTe muiomanp moBepXHOCTH MUPAMU/IBI, €clTi O0KoBOe pedpo paBHO 10 cm.

C1. OcunoBanueM npsmoit mpusmel ABCA 1B 1C 1 aBnsieTcsa npsimoyrosibHbId TpeyroiabHuk ABC ¢
npsimbiM yriioM B. Uepes pedpo BB 1 nposeneno ceuenue BB 1/1 1 I, nepnenaukynspHoe K
mockoct rpand AA 1C 1 C. Haitoure momans cedenus, ecnu AA 1=10 cm, A=27 cm, IC=12 cm.
C2.B ocHOBaHWHW TMpPSMOH MPHU3MBI JISKUT POMO C JOuUaroHaissMu, paBHeiMH 6 u 8. Ilmomans ee
noBepxHocTu paBHa 248. Haligute 00koBOE peOpo 3TON MPU3MBI.

Bapuant Ne2
Al. Haitngute nuaroHaib NpsMon 4eThIpEXYTOJbHON IPU3MBI, €Clii €€ U3MEepeHUs paBHsbI 1; 4; 5.
A2. HaiimuTe miomajs MOBEPXHOCTH Ky0a cO CTOPOHOH 4 cM.

A3. Jlan xy0. [lnaronans kyoa paBHa 3 cM. Haiinqute pebpo kyoda.

A4. OcHOoBaHUE MPSIMON MPU3MbI — MPSAMOYTOJIbHBIA TPEYTOJIbHUK C TUNOTEHY30M 13 cM u karetom 12
cM. Haiinure miomaas O0OKOBOM MOBEPXHOCTH MIPU3MBI, €CIIM €€ HauMeHbl1asi 00KOBasi TpaHb — KBaApart.

AS5. Pe6po npasuisHoro terpasapa DABC papno 4. TToctpoiite cedenne TeTpasapa, mpoxomsiiee depes
cepenuny peopa DA mapamnensro miockoctn PBC |y maiinure mnomans sroro ceuenms.

B1. Haiigure muiomaab NOBEpXHOCTH MHOTI'OIpaHHMKA, M300paKEHHOI'O HAa PHUCYHKE (BCe JABYIPaHHbIE
YTJIBI IIPSIMBIE).

Lo

B2 B npaBuIbHON YETBIPEXYTOJIBHON NMUPAMUJE BBICOTA paBHA 7 CM, CTOPOHA OCHOBAHUS paBHA § CM.

Haiigure 6okoBoe peOpo mupaMuIbl.

V) 19 o
B3. bokoBoe peOpo MpaBUIBHON YETHIPEXYTONbHOM mnupaMuisl obpasyer yroi B 60 ¢ IUIOCKOCTBIO
ocHoBaHus. HaiinuTe miiomaas NOBEpXHOCTH MUPaMUbl, €ciid 60KoBoe pedpo paBHO 12 cM.

C1. OcnoBanuem npsmoii npusmsl ABC1B1C1 sBasercs npsaMoyronbsHblid TpeyroinbHUK ABC ¢ mpsimMbIM
yriom B. UYepes pedbpo BBI1 mposeneno ceuenue BB1/[1JI, mepneHaukymsipHOEe K TIJIIOCKOCTH TPaHH
A1CI1C. Haiigure mmomans ceuenus, eciu A1=10 cm, AII=27 cm, IC=12 cm.

C2. B ocHoBaHuM TpAMON NPHU3MBI JEKUT poMO € JUAroHaIsIMM, paBHBIMH 6 U 8§, O0KoBOe pedpo
npu3Msl paBHO 10. Haiiaure mromans MoBEpXHOCTH MPU3MBL.

Bapuant Ne3
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Al.Haiinure nuaroHanb NpsMOYToJbHOTO MMapaljiesieuIeia, €CIM €ro U3MEpEHUs paBHslI 1; 4; 3.
A2. HaiimuTe miomajs TOBEPXHOCTH Ky0a co CTOPOHOI 4 cM.
A3.Jlan xy0. [lmaronans ky6a paBHa 6 cm. HaiimuTe pebpo ky0a.

A4. OcHoBaHuE NPAMOI NPU3MBI — IPSIMOYTOJIbHBIN TPEYTOJIbHUK C TUIOTeHY301 13 cMm u kateTom 12
cM. Haiinure miomans O0KOBOM MOBEPXHOCTH MIPU3MBI, €CIIU €€ HauMeHbIlasi 00KOBas IpaHb — KBaAparT.

AS5. Pe6po mpasmibHoro terpasapa DABC papho 8. Ilocrpoiite ceuenme Terpasmpa, HpOXOAsIIee
uepes cepeanny peopa DA mapannensro miockoctn DBC |y maiinure momas storo ceuenmus.

B1. Haiiqure miomanp MOBEPXHOCTH MHOTOTPAaHHUKA, M300paKCHHOTO HA PHCYHKE (BCE JBYIPaHHBIC
YTJIBI TIPSIMBIE).

B2 B npaBuiibHOI 4eThIpEXYTroJIbHON MUPAaMUJIE BBICOTA paBHA 2 CM, CTOPOHA OCHOBAHUS paBHAa 6 CM.
Haiinure 60koBOE peOpO MUpPaMUIBI.

v 193 o
B3. bokoBoe peOpo MpaBUIBHON YETHIPEXYTOJIbHOM mMupaMuabl oOpa3yeT yroia B 60 ¢ IUIOCKOCTBIO
ocHoBaHus. Haliure mutomaap moBepXHOCTH MMPaMU/Ibl, ecii 00KoBoe peOpo paBHO 12 cMm.

C1. OcnoBanuem npsmoit npusMel ABCA 1B 1C 1 aBisgercs npsamoyroibHblil TpeyroasHuk ABC ¢
npsimbiM yriioM B. Uepes pedpo BB 1 nposeneno ceuenue BB 1/1 1 /I, neprnenaukynspHoe K

miockoct rpanu AA 1C 1 C. Haitaute momanes ceuenus, ecnu AA 1=10 cm, AI=27 cm, IC=12 cm.
C2. B ocHoBaHuM TpsAMON NMPHU3MBI JEKUT poMO ¢ JUAroHaIsIMM, paBHBIMH 6 U 8§, O0KkoBOe pedpo

npu3Mel paBHO 10. Haiiaure mioniaab NOBEPXHOCTU IPU3MBI.

ITAJI0H OTBETOB:

Al |A2 | A3 | A4 A5 Bl | B2 B3 Cl C2
1 BapuaHT V7€ | 54 240 | 104 4V3 | V22| 50 +50V7 | 180 eM® | 10
23| oM
2 BapHMaHT Vaz | 9% | v3 iig 68 | V3 | 9 | 72+ 72V7 | 180cm? | 248
3BapHaHT V26 % ;151?’19 V3 248
23 124 V22| 50 4 50v7 | 180
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Kpurepun oneHku:

1) onenka «5» cTaBUTCS, €CIIU BEPHO BBINMOIHEHO 86%-100% npearaeMbix 3aaHui;

2) oreHKa «4» CTaBHTCs MPH NMPABUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) onieHKa «3» CTaBUTCS, €CIIU BBINIOJIHEHO HE MeHee 61% mnpejiaraemMbIx 3a1aHuid;

4) oreHKa «2» - CTAaBUTCS, €CJIM BHIMIOJHEHO MeHee 60% rnpeiaraeMbIX 3a1aHui.

CamocrosiTesibHass padora Ne29

H3roroBnenue CIIpaBOYHOT'0 MaTcpUalia «HJIOH_[a,[[b MOBCPXHOCTU MHOT'OI'PAHHUKOB) .

Kpurtepun onenku:

1) onteHka «5» CTaBUTCS, €CIIM BEPHO BBIMOIHEHO 86%-100% npemaraeMpix 3aaHui;

2) olieHKa «4» CTaBUTCSI MPH MPABHJILHOM BBIITOJHCHUN HE MeHee 76% mpe/yiaraeMbIxX 3a1aHui;
3) oneHka «3» CTAaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeiaraemMpIx 3a1aHu;

4) onieHKa «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMblx 3a1aHNH.

Tema 9.5. - 9.9.
Hununop.
Komnyc.
Cohepa u wap.
Pewenue 3a0au.
Konmponvnas pavboma Nel2«llunundp, konyc, wiapy.

Tunosble 3a1aHusA 115 YCTHOIO OIIpoOCca:
Bpems Ha BpinosiHenune: 10 MuHyT

UTto npeacTaBisioT coO0i ceueHus: HUIMHIpA MIO0CKOCTAMU?

PaBHBI 11 ApyT IpyTy YIIIbl MEXy 00pa3yoIMMU KOHYCa U INIOCKOCThIO OCHOBAaHUS?

PaBHbI 511 ApyT APYyTY YIUIBI MEXKAY 00pa3yroIIMMU KOHYCa U €ro OChl0?

MoryT 11 1Be cdepbl ¢ OOIUM LIEHTPOM U C HEPAaBHBIMHU PaJlycaMHM UMETh OOIIYI0 KacaTelbHYIO
IJI0CKOCTh?

5. Touku A u B npunagnexar mapy. [Ipunauiexur nu mapy jitobast Touka orpeska AB?

oY

Kpurepun oneHku: MeHbIIIE 3 TPABUIBHBIX OTBETOB — «2», 3 MPaBUIIBHBIX OTBETOB — «3»,
4 paBUIIBHBIX OTBETOB — «4», 5 MPaBUIIbHBIX OTBETOB — «S».

KontpoabHnas padora Ne 12
no reme: «unauuap, Konyc, mwap»
Bpems BeinosiHeHus: 90 MUHYT
Tunossble 3ananus.

Bapuant Nel

Al. lupuna achanbTHOTO KaTka paBHa 2M, a ero nuameTp paBeH | m. Kakyro miomans BeIpaBHHBAET
KaTOK 3a OJIMH 000pOT?

A2. CocraBbTe ypaBHeHUE cepbl u HanauTe ee miomanas, ecim O(0;0;0) — nertp chepor u A(4;3;0) —
TOYKa MpUHAANeKaas chepe.
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A3. Kak, npousBojsi U3MEpeHHsI TOJIBKO Ha TTOBEPXHOCTH Oys KOHHMYECKOW (HOPMBI, MOKHO HAWTH €ro
BBICOTY?

2 .
A4. B oceBOM ceueHUM UWIMHApPA MOJYYHJICS KBaapar romansio 4 cm”. Haitnure: a) muiomanb
OCHOBaHMS MUJIMHIPA; 0) TUIOa b OOKOBOW MOBEPXHOCTH UJIUHIPA; B) IJIOMIAL TOJTHOW TOBEPXHOCTH
HUATUHIPA.

AS. O6pa3yromas konyca paBHa 10 cm, a BeIcOTa KOHyca paBHa 5 cM. Haiinure: a) paanyc OCHOBaHHS
KOHyca; 0) yroJy, KOTOpbIii cocTaBisier oOpasyromiasi ¢ TUIOCKOCTBI0 OCHOBAHHWS; B) ILIOMIAJIb OCEBOTO
CeUeHHsI KOHYca.

B1. Bricora uununapa pasia 10 cm, a panuyc ocHoBanus 1 cm. HaliauTe: a) miomaas 0CEBOTO CEUEHUS;
0) oAb CeYeHUs HWIMHIPA MIOCKOCTHIO, OTCTOSIIEH OT OCH LUIUHApa Ha paccTtosiHue 0,5 cM.

B2. Paamycel ocHoBaHuWi ycedeHHOro koHyca paBHbl 10 m 6. Haligure: a) mmmHy oOpasyromiei
YCEYEHHOTO KOHYCa, €CIIM €ro BBICOTa paBHA 3; 0) MJIOIIA b OCEBOTO CEUYEHUSI YCEUYCHHOTO KOHYCa, €CITU
JuiHa oOpa3ymolel paBHa 5.

B3. Paguycel ocHOBaHu#l yceueHHOTo KOHYca paBHbI 10 u 6. HaiimuTe: a) miomanas ce4eHust yCe4YeHHOTo
KOHYCa, TMPOBEICHHOTO Ye€pe3 CEPEeIMHY BBICOTHI MApaUIeIbHO OCHOBAHUSIM; O) BBICOTY YCEUEHHOTO
KOHYCa, €CJIA ero o0pa3yrolas COCTaBIseT Yroia 60° ¢ INIOCKOCThIO HIPKHETO OCHOBaHUSI.

C1. Jluct TOHKOH xecTH uMeeT (GopMy KPYroBOIO CEKTOpa C paauycoM 18 cM M IEHTPaJbHBIM YIJIOM
120° . Haiimure BBICOTY BOPOHKH, KOTOPYIO MOKHO CBEPHYTh U3 3TOTO JIMCTA.

Bapuant Ne2

Al. llluprHa acdanbTHOTO KaTKa paBHA 3M, a ero Auamerp paBeH Im. Kakyro miomaas BEIpaBHUBAET
KaTOK 3a OJIMH 000pOT?

A2. CoctaBbTe ypaBHeHue chepsl U HaiinuTe ee miomans, eciu O(0;0;0) — nentp cheppr . A(-5;0;2)
— TOUYKa MpUHAJIeKAIas chepe.

A3. Kak, npou3Bojst U3MepeHus TOJIbKO Ha MOBEPXHOCTU Oys MJIMHIPUYECKON (POPMBI, MOKHO HaWTH
€ro BBICOTY?

Ad4. B 0CEBOM CeUeHHH LIMTHHPA MOMYUHIICS KBAAPaT ruiomansio 9 cm’. Haiiire: a) miomans
OCHOBaHUS IIWINHAPA; 0) Mmioiaab O0KOBOW MOBEPXHOCTU IIMWJIMHIPA; B) IUIOIIA/Ib ITOJIHOM MOBEPXHOCTH
LWINHAPA.

AS5. OGpa3ymomas KoHyca paBHa 8 cM, a BbIcoTa KOHyca paBHa 4 cMm. HaliguTte: a) paguyc ocHOBaHUs
KOHYca; 0) yroj, KOTOPBIM COCTaBIIsAeT 00pa3yrolas ¢ INTOCKOCTHIO OCHOBAHUS; B) TUIOMIA/Ib OCEBOTO
CeueHUs KOHyca.

B1. BeicoTa nmnmnapa paBHa 5 ¢M, a paanyc ocHoBaHus 2 cM. Haiinure: a) miomaas 0CeBOro CEUeHHUs;
0) Mok CeYeHUs MIMINHAPA TIIOCKOCTHIO, OTCTOSIIEH OT OCH MUIUHApPA HA paccTosHue 1 cM.

B2. Paanycsl ocHOBaHu# ycedeHHOro KoHyca paBHbl 5 u 11. Haiinure: a) numnny o6pasyromieit

YCEUEHHOTO KOHYCa, €CJIM €T0 BhICOTa paBHA §; 0) IIIOIIA/Ib OCEBOTO CEYECHUS YCEUEHHOTO KOHYCa, €CITU
JuTiHA o0pa3yrornieit pasHa 10
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B3.Panunycer ocHOBaHUI yCEeUeHHOTO KOHYca paBHbI S 1 11. HalimuTe:a) miomaas ce4eHus] yCEYeHHOTO
KOHYCa, TPOBEICHHOTO Yepe3 CepeIMHy BHICOTY NapaljieIbHO OCHOBaHMSIM; 0) BEICOTY YCEUEHHOTO

KOHYCa, eci ero obpasyromas coctapisier yron 60 ¢ miockocTsio HUKHETO OCHOBAHUS.

C1. JIuct ToHKOM XecTH UMeeT (PopMy KPyroBOro CEKTOpa ¢ paanuycoM 18 ¢cM U IEHTPaIbHBIM YIJIOM
120° | Haiinure BBICOTY BOPOHKH, KOTOPYEO MOKHO CBEPHYTh H3 9TOTO JINCTA.

Bapuant Ne3

Al. llupuHa acarbTHOrO KaTka paBHa 2M, a ero aumameTp paBeH 1 M. Kakyro miomnianb BhIpaBHHUBAET
KaTOK 3a OJIMH 000pOT?

A2. CocraBbTe ypaBHEHUE cephl 1 HalauTe ee tiomaas, eciu 0(0;0;0) — nentp chepsr u
— TOYKA MPUHAJIeKANIas cepe.

A(-5;0;2)

A3. Kak, npou3Bo/isi U3MEPCHUS TOJILKO Ha MOBEPXHOCTH Oys KOHMYECKOH (DOPMBI, MOKHO HAWTH €ro
BBICOTY?

2 .
A4. B oceBOM CEUECHHUH IIMIIMH/IPA MOJIYYUIICS KBAJpaT IIomaapio 9 cMm”. Haliqure: a) miomanb
OCHOBaHMS IWIMH/IPA; 0) IUI0IIa b OOKOBOK MOBEPXHOCTH IIMJIMH/IPA; B) TUIOMIAAb MTOJTHOW MTOBEPXHOCTH
HUATTUHIPA.

AS. O6pazyronias KOHyca paBHa 8 ¢M, a BRICOTa KOHYyca paBHa 4 cM. Halinure: a) panqnyc OCHOBaHHS
KOHYyca; 0) yroJi, KOTOPBIi COCTaBJISIET 00pa3yoIas C IJIOCKOCThIO OCHOBAHMSI;, B) TUIOMIA/Ib OCEBOTO
CeUeHHsI KOHYca.

B1. BricoTta mmnapa paBHa 5 ¢M, a paauyc ocHoBaHus 2 cM. Haiinure: a) ruiomaas 0CeBOro CEUeHHUs;
0) rIoIIaIb CeYeHUS HWIHH/IPA IIOCKOCTHIO, OTCTOSIIEH OT OCH IHIMHApA Ha paccTosHue 1 cMm.

B2. Paguycel ocHoBaHuMil yceueHHOro koHyca paBHbl 10 m 6. Haiinure: a) minHy oOpasyromei
YCEYEeHHOr0 KOHYCa, €CIM €ro BbICOTa paBHA 3; 0) IUIONIAb OCEBOTO CEYCHHs YCEUEHHOTO KOHYCa, €CIH
JUTHHA 00pa3yroIieil paBHa 5.

B3.Panuycer ocHOBaHUi yCceueHHOTO KOHYca paBHbI S 1 11. Haitnure:a) miomaas ce4eHus: yCeueHHOTO
KOHYCa, IPOBEJCHHOTO Yepe3 CepPeIMHY BBICOTY MapaslieIbHO OCHOBAHUAM; 0) BHICOTY YCEYEHHOTO

KOHYCa, €CJIh €T0 06pa3y10111a51 COCTaBJIACT YyI'oJl 60 C IIJIOCKOCTBIO HUXKHCTIO OCHOBAHMUA.

C1. JIuct TOHKOH >XecTH UMeeT (popMy KPYrOBOIO CEKTOpa C paguycoM 18 cM M IEHTpalbHBIM yIJIOM
120°. Haiinure BBICOTY BOPOHKH, KOTOPYIO MOXKHO CBEPHYTB U3 OTOIO JIUCTA.

ITAJIOH OTBETOB:

Al A2 A3 A4 A5 Bl B2 B3 Cl
1 x% + y? ) 0)5,/3 o , |@)3em
BapHaHT + 72 a)7 m 5 20 a)20 cm 687
21 \2 | =25 o4r it | 730 | 51043 | Gpsen | Y 3 1272
B) 67y | 7 30;@ oM’ 0) M
1007z .
X% +y? a)3 7 M’ )42 o )20 cm? 1945
2 M’ | + 22 6)9r M | 930" | 6)10V3 |a)l0cm
BapI/IaHT — 29 B) 137572. B) 16»\/5 CM2 cM
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M oz 6)64cM?

1167

3 a)3 7 M’ a)Scm
BapHaHT | 27 )2 6)97 M° | 953 12+/2

B) 13,57 om a)20 cM® | 6)48cm’ oM

Pj_z ‘; y? M 6) 30° 6) 102/5

z
=29 8 304/3 oM
cM2
1167

Kpurepun oneHku:

1) onrenka «5» cTaBUTCS, €CITU BEPHO BBINMOIHEHO 86%-100% npeiaraeMbix 3aaHui;

2) onieHKa «4» CTaBHTCS MPH NMPAaBUJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi;
3) onieHka «3» CTaBUTCA, €CIIU BHITIOJHEHO HE MeHee 61% mpenaraemMpIx 3alaHui;

4) oreHKa «2» - CTAaBUTCS, €CJIM BHIMOJHEHO MeHee 60% rpeiaraeMbIX 3aaHui.

CamocrosiTeibHast padota Ne30

CocraBieHue cripaBoyHOM TabuuIbl o Teme «l1nomaae moBepXHOCTEH Tl BPALLCHUs
CamocrosiTeibHas padora Ne31

CocraBieHue KkpoccBopzia «MHOIOIpaHHUKY U TeJla BPAIIEHUs»

Kputepun onenkmn:

1) onrenka «5» CTaBUTCS, €CITU BEPHO BBIMOTHEHO 86%-100% nperaraeMbIx 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOJIHEHUHN HE MeHee 76% MpennaraeMblx 3aJaHui;
3) onieHKa «3» CTAaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mpearaemMpIx 3a1aHu;

4) orieHKa «2» - CTaBUTCS, €CIIM BBIMOJTHEHO MeHee 60% mpesiaraeMbpIX 3aaHUN.

Tema 9.10.-9.14.
O0vém npamoyzonbhozo napaiienenuneoa, NPAMOoN RPU3Mbl, YUAUHOPA.
00vém HaAKNOHHOU NPU3MBL, RUPAMUOBL U KOHYCA.
00vém wapa u nnowaos cghepot. Ilooooue men.
Pewenue 3a0au. Konmponvuaa paooma Nel3 «Qovémbl meny.

Tunosble 3a1aHud I YCTHOI'O OIIpOCa:
Bpems Ha BeInosiHeHHe: 10 MUHYT

1. Usmenwutcs nu o0beM LWIMHJpA, €CIIU JAUAMETP €ro OCHOBAHMS YBEJIWYUTH B 2 pas3a, a BBICOTY
YMEHBIIUTS B 4 pa3za?

2. Kak oTHOcsTCS 00BEMBI JBYX KOHYCOB, €CIM HMX BBICOTHI pPaBHBI, a OTHOIICHUS DPaIdyCOB

OCHOBaHUM paBHO 27

OTtHomeHnne 06beMOB ABYX 11apoB paBHO 8. Kak oTHOCSTCS MiIomaau ux moBEpXHOCTEH?

4. M3 xakux Tel COCTOUT TeNo, IOJNyYeHHOE BpPALICHHEM pPaBHOOEIPEHHOW Tpameuud BOKpPYT
OO0JIBIIIEr0 OCHOBAHUS?

w
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5. Kak usmenurtcs o0beM chepsl, €ciu ee paanyc yBEIUMIUTh B 5 pa3?

Kpurepum oueHku: MeHblI€e 3 MPABUIIBHBIX OTBETOB — «2», 3 MPABUIIbHBIX OTBETOB — «3»,
4 npaBUIIBHBIX OTBETOB — «4», 5 MPaBUIIbHBIX OTBETOB — «S)».

Konrposbnas padora Nel3
no reme: «O0beMBbI T
Bpems BoinosiHeHusi: 90 MUHYT
Tumnossble 3agaHus.

Bapuant Nel
Al. Tlon morpe® HYKHO BBIPHITh KOTJIOBAaH HMEIONIUH (HOpMy MPSAMOYTOIBHOTO MapajuieIenuie/a.
['myObuna kotimoBaHa 2 M, cTOpoHbI ocHOBaHUHN 3 U 4 M. CKOJIbKO KyOOMETpPOB 3€MJIM HYKHO H3BJICUb Ha
MMOBEPXHOCTb.

A2. Bo cKOIBbKO pa3 yBEIMUYUTCS 00bEM LIapa, €CIIU €ro paguyc yBEJIUYUTCS B 5 pas?

3 .
A3. O6beM yceueHHOro konyca 490w M”, a paauycbl OCHOBaHUM paBHbI 5 U 3 M. OnpeaenuTe BHICOTY
3TOr0 YCEUEHHOI'0 KOHYca.

A4. Haiinure o0beM IpaBUIBHOW TPEYrodbHOM MHUpaMUAbI, BBICOTA KOTOpPOW paBHa 12c¢M, a cTopoHa
ocHoBaHus 13 cM.

o 2 o~
A5. OGbeM wWIMHApa paBeH 27 M°, a IUION[Agb OOKOBOH MOBEPXHOCTH paBHa 27 M. Haiimure
JMaroHajb OCEBOTO CEYCHHUS IIMIMHAPA.

B1. B mnpsMom mnapanenenumnene CTOPOHBI OCHOBaHUS, paBHbl 5 u 10 nmM, oOpasyror yrom 60°.
2
Omnpenenure 00beM Mapasuiesenue/a, €CJIM IO b OOJIBIIEro TUarOHAILHOTO CEYeHUs paBHa 4 M”.

B2. Jlana npaBuibHas TpeyroyibHas MupaMuia, CTOPOHAa OCHOBaHUs KOTopoil paBHa 8qMm. Haiinute o0bem
MUpaMU/IBI, €ciiu €€ 00KOBOE pedpo 00pa3yeT C MIOCKOCThI0 OCHOBAHMS Yroll 45° .

B3. [lan npsMOyrosibHbIN mapajulesienunes, CTOPOHbl OCHOBaHHUS KOToporo paBHbl 15 u 20 cm.
Onpenenure 00beM Napajiesienunea, €ciiyi ero JuaroHaib 00pa3yeT ¢ OCHOBaHHEM yroi 45°.

C1. IIsenectan umeer GopMy MPaBUIBHONW YETHIPEXYrOJbHON yCEUEeHHOW MUpaMHIbl U M3TOTOBJIEH U3
2 .

rpaHuTa, INIOTHOCTH Kotoporo 2500 xr/ M. Haiigute maccy mbenecrana, €Ciid CTOPOHBI HMXKHETO U

BepxHero ocHoBaHMi paBHbl [ 1 I M, a BeicoTa paBHa 4 M (BBIYMCIUTH C TOYHOCTBIO JI0 1 TOHHBI).

C2. O6beM CTEHOK MOJIOro mapa, paBeH 8767 cM°, a ToIIKMHA CTEHOK 3 cM. OnpeenuTe HAPYKHBI 1
BHYTPEHHUHN pauyChl €T0 MOBEPXHOCTH.

Bapuant Ne2
Al. [Tox morped HYXHO BBIPBITH KOTJIOBAaH, UMEIOIMINNA (hOopMy NPSIMOYTOJIbHOTO Hapaieienumne/a.
I'my6una koTi0BaHa 3 M, CTOpOHBI OCHOBaHMM 3 M 1 2 M. CKOJIbKO KyOOMETPOB 3€MJIM HYXKHO H3BJIE€Yb
Ha ITOBEPXHOCTH?

A2. Bo CKOJIBKO pa3 YBEIMUUTCS 00BEM Iapa, €ClId €ro pajanyc YBEIUIHUTCS B 6 pas?

A3.00beM yceueHHOro KoHyca 456m M, a paanycsl OCHOBaHUH paBHbI 6 U 4 M. OnipeennuTe BICOTY
3TOr0 YCEUYEHHOI'0 KOHYCA.
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A4.Haiinure 00beM NpaBUIIbHOM TPEYroJbHON MHUPAaMHUJIBL, BEICOTa KOTOPOIl paBHa 2CM, @ CTOPOHA
OCHOBaHUA 3 CM.

3 . 2 11on
AS5.006beM munmHApa paBeH 477 M7, a TUIOIIAAb OOKOBOM MOBEpXHOCTH paBHA 2,57 M°. Haiiaurte
JMaroHajJb OCEBOTO CEYCHHUS IIMIMHAPA.

B1.CTOpPOHBI OCHOBAHHSI IPSIMOTO Mapauieenunena papast 1 oM u 2 2 1M, a yron Mexny HIMH paBeH
45°. Haiingute 06beM napasuiesienune/ia, eciiy IIoIIa b €ro MEHbIEro AUaroHaJIbHOTO CeUeHUs

paua V15 qv?,

B2.Cropona ocHOBaHWMS MPaBUIIHLHON TPEyroJibHOM mupamMuasl paBaa 10 cM, 6okoBoe pedpo obpasyer ¢
IUIOCKOCTBIO OCHOBaHUs yron60°  Haiitu 00beM nupamusl.

B3. B npsMoyrosibHOM MapaienenuIe ;e CTOpOHbl OCHOBaHUA paBHbl 12 cMm u 5 cM. [luaronans
napajJiesenumnea oopasyer ¢ I0CKOCTbIO OCHOBaHMS yroi B 45°. Onpenenute 00beM
napauiesienunea.

Cl1.IIsenectan umeeT GopMy MPaBHILHONW YETHIPEXYTOIBHON YCEUEHHON TUPAMHUIBI U M3TOTOBJICH U3
2 o

rpaHuTa, miotHocTh Kotoporo 1300 kr/ M”. Haiiaure maccy npeecTaina, €CiiM CTOPOHbI HUXKHETO U

BEPXHET0 OCHOBAHUMU paBHbI 2 U 3 M, a BbICOTA paBHA 4 M (BBIYUCIIUTH C TOYHOCTHIO 710 | TOHHBI).

C2. O6BbeM CTEHKH T0JI0T0 1apa paBeH 25277 cM°, a TONIIMHA CTEHOK paBHa 3 cM. OnpenernnTe
HAPY)KHbIIl U BHYTPEHHUI PaJNYChl €ro MOBEPXHOCTH.

Bapuant Ne3

Al. Tlox morpe® HYXHO BBIPBITH KOTJIOBAaH HMEIOIIMN (HOpMy NPSMOYroJBHOTO Mapaulesenumnesa.
I'myOuHa xotnoBaHa 2 M, cTOpoHbI OcHOBaHUN 3 U 4 M. CKOJIbKO KyOOMETPOB 3€MJIM HY)KHO H3BJIEYb Ha
MTOBEPXHOCTb.

A2. Bo cKOIbKO pa3 yBeIUYUTCS 00BEM IIapa, €CIIU €ro Paguyc YBEIUUUTCS B 6 pa3?

A3. O6bem ycedueHHoro kKonyca 490w M, a paauychl OCHOBaHUM paBHBI 5 U 3 M. Omnpenenute BHICOTY
ATOTO YCEUYEHHOTO KOHYCA.

A4.Haiinute 00beM MpaBUIIbHON TPEYroJbHOM MUpaMubl, BBICOTa KOTOPOI paBHa 2¢M, a CTOPOHA
OCHOBaHUA 3 CM.

A5. O6GbeM IMIMHApPA paBeH 27 M°, a IUiomags OOKOBOI IOBEPXHOCTH paBHa 27 M°. Haiimure
JMarOHaJlb OCEBOTO CEYEHHUS IIMIIMHIPA.

B1.CTopoHbI OCHOBaHUS MPSAMOTO Napajienenuneaa pasusl 1 1M u 2 V2 1M, a YIoJl MEXKy HUMU PaBeH
45°. Haiimute 00beM mapasuieNnenunesia, ey Iolab €ro MEHbIIEro JUaroHaaIbHOI0 CEUSHHS

paBHa V15 ,Z[Mz.

B2. Jlana npaBuibHas TpEyroyibHas MUpaMKia, CTOPOHA OCHOBaHUs KOTOpoii paBHa 8 M. Haiinute o0bem
MUpaMU/IBI, eciiu ee 60KoBOe pedpo 00pa3yeT C MIOCKOCThI0 OCHOBAaHMS yroi 45°.

B3. B npssMoyronsHOM napasuiesienuIeie CTOpOHbl OCHOBaHMS paBHbI 12 ¢cM 1 5 cM. J{naronans
napajenenumnea oopasyer ¢ MI0CKOCTbI0 OCHOBaHMA yroi B 45°. Onpenenute 00beM
napaelienunea.
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C1. [Isenectan umeer GopMy NMPaBUIBHONW YETHIPEXYTONBHOM yCEUEHHOW MUpPaMUIbl U M3TOTOBJIEH U3
2 o

TpaHMTa, TUIOTHOCTH KoTtoporo 2500 kr/ m°. HalimuTe maccy mbeaectania, €Clid CTOPOHBI HHKHETO H

BepxHero ocHoBaHu# paBHsl | u I M, a BeicoTa paBHa 4 M (BBIYUCIUTH C TOYHOCTHIO 710 | TOHHBI).

3
C2. O0beM CTEHKH T0JIOro IIapa paBeH 2527 ¢cM”, a TOJIIMHA CTEHOK paBHa 3 cM. Onpenenure
HapyKHbIM U BHYTPEHHUU PauyChl €ro IOBEPXHOCTH.

ITAJIOH OTBETOB:

Al A2 A3 A4 A5 | Bl B2 B3 Cl C2
1 VBenuu. )
S 2 e s 30 | 1693 128/3 | 7500 | 200t | 7;10
2 VBemnuu. 125V3 :
BAPHAHT 18 5216 pas 2 6 /3 780 | 312t | 36
3 128/3
Bapuant | 24 | Veemuu. | 30 | 16943 780 | 200T | 3;6
B 216 pa3

Kpurtepumn onenku:

1) onteHka «5» CTaBUTCS, €CIIM BEPHO BBINMOIHEHO 86%-100% npepraraeMpix 3a1aHui;

2) oneHKa «4» CTaBUTCs MPU NMPABUIILHOM BBITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a/1aHHi,
3) oneHka «3» CTaBUTCS, €CIU BHITIOJIHEHO HE MeHee 61% mpeiaraeMpIx 3a1aHul;

4) onieHKa «2» - CTaBUTCS, €CIIM BBINOJIHEHO MeHee 60% npe/yiaracMpIX 3a/1aHHid.

CamocrositesibHas padora Ne32
W3rotoBneHue cripaBoYHOr0 Marepuaia mo teme «O0bEMBI Te».

CamocrosiTesibHas pabora Ne33
Pemienue sk3aMeHAIIMOHHBIX 33/1a4.

Kputepun onenkmn:

1) ortenka «5» cTaBUTCS, €CITM BEpHO BBIMOIHEHO 86%-100% nperaraeMbIx 3aaHui;

2) oreHKa «4» CTaBUTCS MPHU MPABHILHOM BBITIOJIHEHUHN HE MeHee 76% MpennaraeMbIx 3aJaHui;
3) omieHka «3» CTAaBUTCS, €CITU BHITIOJIHEHO HE MeHee 61% mnpeyiaraemMpIx 3a1aHui;

4) orieHka «2» - CTaBUTCS, €CIIM BhIMOIHEHO MeHee 60% mpeanaraeMpIx 3a/laHui.

Pasznen 10.YnciioBbie 1 OyKkBeHHbIE BbIpaxkeHusi. KoMIuiekcHbIe ynciia.

Pe3yabTarnl 00y4eHUus1: yMeHUs, IMoka3zaresnu @®opMbI U METOABI
3HAHUsd, 001Me 1 OLICHKH pe3yJbTara KOHTPOJIS M OLICHKH
npogecCHOHATbHbIC KOMIIETCHIMHU pe3yabTaToB
o0yueHust
Y4. BpinonHATH OEHCTBUS C | 3HAHUE: YCTHBIN 01Ipoc;

KOMIUIEKCHBIMU YUCIIAMH, | - T€OMETPUYECKAsi HHTEPIIpETalus pe3yabTaT
II0JIb30BaThCs TrE€OMETPUUYECKON | KOMIUJIEKCHBIX YHCE, BBITTOJIHEHUS
MHTEpIpeTauen KOMIUIEKCHBIX | -  JIEHCTBUTENIbHAS U MHUMasl 4aCTh, | KOHTPOJIbHBIX padoT;
qucesl, B IPOCTEMIINX CIy4asX | MOJYJb U apIyMEHT KOMIUIEKCHOIO pe3ysbTar
HAaXOJUTh  KOMIUIEKCHbIE  KOPHHU | YMCIIa; BBITNIOJTHEHUS
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YPaBHEHUH C  JCUCTBUTEIbHBIMHU
kod(purmeHTamu.

33. MHpem  pacmmpeHus
YUCIOBBIX MHOYKECTB Kak cIiocoba
IIOCTPOEHHUS HOBOT'O
MaTEeMaTUYeCKOro  ammapara s
pelIeHnsl MpaKkTUYECKUX 3aJad U
BHYTPEHHUX 3a/1a4 MATEMAaTUKH.

- anreOpanyeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aMTUCU
KOMIUICKCHBIX YHCET,

- apudmMeTuvecKue IeicTBUS HAll
KOMIUICKCHBIMU YHCIIAMU B Pa3HBIX
(dhopmax 3amnucu;

- KOMIUIEKCHO COTIPSKEHHBIE
qucha.

ymenue:

- BBINOJIHSTH JICHCTBUS C
KOMILJIEKCHBIMU YHCIIaMH,

- T0Jb30BaThCS TEOMETPUUECKON
MHTEpIIpEeTalrei KOMIUIEKCHBIX
qiucell,

- HaXOJWUTb KOMIUIEKCHbIE KOPHU
YpaBHEHUH C JE€HCTBUTEIbHBIMU
kod(purmeHTamMu.

BHEAYIUTOPHBIX
CaMOCTOSITEIIbHBIX
pabor.

Pasznen 10.YUncioBbie 1 OykBeHHbIE BbipaxkeHusi. KoMiuiekcHbIe yncia.

Tema 10.1.-10.5.

Komnnekcuwie uucna u apuquemuqecmte onepauuu HaO Humu.

Komnnekcuwvie uucna u mepamnbte YpaeHeHusA.

Komnnekcuwie uucna.

Bo3zeeoenue komnnexcrnozo wucna ¢ cmenens. Hzeneuenue Kopueti U3 KOMNJIEKCHO20 HuUucja.

Konumponvnasn paooma Nel4 «Komnnekchule uucnay.

TunosBele 3aganust VI YCTHOTO onpoca:
Bpems Ha BpinosiHenune: 10 MuHyT

o s wnh e

Yro npexacrapiset coboit uucio i?

Kakoe unciio Ha3pIBarOT KOMIIJICKCHBIM?

Kak HaifTy MOysib KOMIUIEKCHOTO yKciia?

Kakue KOMITIEKCHBIC YUCIIa HA3BIBAIOTCS COMPSKCHHBIMU?
Kakue cymecTByrOT GOpMbI KOMITJICKCHBIX YHCEI?

Kputepun onenkn: MeHblie 3 MpaBUIbHBIX OTBETOB — «2», 3 IPaBUIIBHBIX OTBETOB — «3)»,
4 npaBUIIBHBIX OTBETOB — «4», 5 MIPaBUIIBHBIX OTBETOB — «S».

KonTposabHas pa6ora Ne 14

no teMme: «KoMIIeKCHbIE YHCJIA»

Bpems Boinosnennsi: 90 MuUHYyT

1.HaiiTi cymMMy M pa3HOCTh KOMIUIEKCHBIX YHCel, eclii 21 =1—2i u z,=4-2i

A2.HaiiTH Npon3BeieHIe KOMIUICKCHBIX 9HCeI, eci 21 = 3-4i y 12=—4+3

TunoBble 3a1aHuA.

Bapuant Nel

A3.Haiiti yacTHOE KOMIUIEKCHBIX uncel, ecnn 21=3+1 i 22=1-3
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A4.M300pa3uTe Ha TUIOCKOCTH KOMIUIEKCHBIE YHCa:
1=2+4i; z,=—4-4i; 2,=5; z,=-2i

AS. Pemute ypanenue x2 — 2x + 2 = 0

B1.IIpencraButh yrciao Z=4+4iB TpUroHOMEeTpUIECKOit popme.

B2.IIpencraButh yrciao Z=2-21 B OKa3aTeIbHOM hopMme.

z . .
B3.Haiitn z, - z,, —L B TpuTOHOMeTpHUECKOi hopMe, ecir 7y =4+4iz, =1+ J3i
22
Cl.Haiitu 2, , ecmnt 7 =1+

C2.Haiitu iz ,ecim z = 8 + 8i

Bapuant Ne2
1.Haiiti cyMMy 1 pa3sHOCTb KOMILICKCHBIX uncen, ecmu 21=1—1y 22=5-4i
A2. Haiitu npousBeeHHe KOMIUIEKCHBIX YHCEIN, €CIIH 0 =1+41 y 22=5-1

A3. HaiiTu yacTHOE KOMIUICKCHBIX YHCEJ, €CIIH 21=3-21 y 22=—4+1

A4, I/I306pa3HTe Ha IMJIOCKOCTU KOMIIJICKCHBIC YHCIIa:
1=1+72i; 2,=-3-3i; z,=4; z,=-3i

AS. Pemmure ypasHenue x2 + 4x + 53 = 0

B1. [IpeacraButh uncio z2=1-43 B TPUTOHOMETPUUYECKOH popme.

B2.IlpencraButh uncio z=3-3 V3i B moKazarenbHO tdhopme.
Zl

B3. Haittu %%, %2 TPHrOHOMETPHUYECKOi hopme, ecmm 21 — 1-1 Jf2= V3-i

C1.. Haitrn 4, eomu A=—1+2i
C2. Haiiru Vz ,ecommz=—-6—6
Bapuant Ne3
1.Haiiti cymMMy ¥ pa3HOCTh KOMILIEKCHBIX YHCel, ecii 1 =1—2i u 2, = 4-2i

A2. HaiiTu npousBeieHuEe KOMILJIEKCHBIX YHUCEl, €CIIH Zi=1+41I y 22=0-T

A3.HaiiTi yacTHOE KOMIUTEKCHBIX uncen, ecim 21=3+1 i 22=1-3
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A4. N300pa3uTte Ha MIOCKOCTH KOMIICKCHBIE YUCIIA!
=1+2i; 2,=-3-3i; z,=4; z,=-3i

AS. Pemute ypanenue x2 — 2x + 2 = 0

B1. IIpeacraButh uncio £ = 1-/3i B TPUTOHOMETPHUUYECKOH popme.

B2.IIpencraButh yrciao Z=2-2i B OKa3aTeIbHOM hopMme.

Z;

B3. Haiirn 422, 22 g TPUTOHOMETpPHUECKOi opme, ecr 21 = 1-1 L2z J3-i

C1.Haiitu Z; , ecnir z;=1+1

C2. Haiitu ¥z ,eCclin Z = —6 — 61

ITAJI0OH OTBETOB:

IBapuaHT 2 BapuaHT 3 BapuaHT
1 |zi+2z,=5-4i; zy —2,=-3 z1+ 7y = 6 — 5i;z1 — z,=-4+3i zZ1+ 2, =5—4i; zy —z,=-3
A2 25i 33+13i 33+13i
A3 i -14+5i/ 15 i
A4 zy =3+ 3i; zp = -3+ 5i; z1=3+43i; 2,0 =4-7i; z1=3+4+3i; 2,0 =4-7i;
23:4—71 Z3:—3+5l Z3:—3+5l

AS | 1+ -2+7i 1+i

i3 i i3 T T i
Bl z=4\/§(cosz+isinz) z=2\/§(cosz+isinz) z=2\/§(cosz+isinz)
B2 z=2J2e "% zZ=6e 3 z=2V2e "%
B3 T 5n 5n 5t RY/4

72 = 82 (cos 7 = W2 (cosgg isingz) | ey = 42 (cos gz 4 sin )
Z1 " Zp V2 003127 72y = 42 cos7%2+151n7%2 712y = 42 cos7%2+151n7%2
+131n£) z1/7; =\/§(cosﬁ+isinﬁ) Z1/ 7y =ﬁ(cosﬁ+isinﬁ)
s
21/2y, = 2V2 (cosﬁ
+1i sinl)
12

Cl z* = 4(cosm + isinm) z* = 4(cos 3 + i sin 3m) z* = 4(cosm + isinm)
C2

i3 i3
zy = 2%(C03E+ isinﬁ)

3n 3n
Zp = 2%(cosj+isin7>
17w
Z1 = Zg/E(COSE
+isi 1771')
i sin 1

3 T T
z1 = ’Bﬁ(cosﬁ+ isinﬁ)
3 3 3
Zy = /3\/7(C057+isin7>
3 / 17n 17n
Z3 = 3\/§ (COS E + i sin E)

3 T T
z1 = /3\/5 (cosﬁ +1 sinﬁ)
3 3 3
Zy; = /3ﬁ<cosT+isinT)
3 , 17n 17n
Z3 = 3\/5 (COSE + isin E)

Kpurepun onenkmn:

1) ontenka «5» CTaBUTCS, €CITM BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3a1aHuit;
2) orieHKa «4» CTaBUTCS MPU MPABIILHOM BBIMOJHEHUN HE MeHee 76% mpeniaraeMblx 3aJaHui;
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3) onieHka «3» CTAaBUTCS, €CIIU BBINIOJHEHO HE MeHee 61% mnpearaemMpix 3aJaHuid;
4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mnpeiaraeMbIX 3a1aHui.

CamocrosiTesbHas padora Ne34
HzroroBienue cripaBoyHoro Marepuaina «KoMIjekcHbie Yucia

CamocrosiTesbHass padora Ne3S
Pemenue sk3aMeHallMOHHBIX 3a/1a4 110 TeMe «KoMIIeKCHbIE Yuciay.

Kpurepun onenkmn:

1) onteHka «5» CTaBUTCS, €CIIM BEPHO BBIMOIHEHO 86%-100% npemaraeMpix 3aaHui;
2) onieHKa «4» CTaBUTCS NPU NMPABUIILHOM BBITIOJIHEHUH HE MeHee 76% TpeasiaraeMbIX 3a1aHHi;
3) oneHka «3» CTAaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% mnpeiaraemMpIx 3a1aHu;

4) onieHKa «2» - CTaBUTCS, €CJIM BbINOJIHEHO MeHee 60% npeiaraeMblx 3a1aHNH.

Paznes 11. Di1eMeHTbI KOMOMHATOPUKH, CTATHCTHKH M TeOPUH BeposiTHOCTeH. OCHOBHBIE

IMOHATHUA KOMﬁl/IHaTOp]/IKI/[.

Pe3yiabTaThl 00y4yeHUs1: yMEHUs,
3HAHMS, 00IIIHE U

IMoka3zaTeau
OLIEHKHM pe3yJibTaTra

@®opMbI U METOABI
KOHTPOJIA U

npogeccuoHaIbLHbIE OLIEHKH
KOMIIeTCeHIIUH pe3yJbTaToB
o0y4eHust
¥Y22. Pemarbp mnpoctedue | sHauue: YceTHBIT 0onpoc;
KOMOHMHATOPHBIE 33Jauyd METOJOM | - IPaBUIIO YMHOKEHUS; TECTUPOBAHHUE;
nepebopa, a TaKXe C | - moHATHE paKTOpHaa; pe3ysbTar
HCIIOJIb30BaHUEM M3BECTHBIX | - IOHATHE NIEPECTAaHOBKH; BBITIOJTHEHUSI
dopmyn, TpeyroipHuka Ilackains; | - OMHOMUHANIBHBIE KO3(DPULIMEHTSI, BHEAYIUTOPHBIX
BBIUUCIISATh K03((ULIMEHTH! | - HOHATHE COYETaHMUS, CaMOCTOSITEIIbHBIX
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6unoma HeiotoHa no ¢opmyine u ¢ | - bunom HeioToHa, pa0or.
UCMOJIb30BAaHUEM  TpPEYrojbHMKA | - TpeyroiabHUK [lackas.

[Tackans. yMeHue:

- pemarth npocreiiire KOMOMHATOpHbIE
3aJauu;

- HCHOJIB30BaTh (POPMYJIbI
MIEPECTAaHOBKU M COUCTAHUS TIPU
peLleHUH 3a/1a4;

- BBIUMCIIATH KO3 puiineHTs OnHOMA
Herotona,

- UCIOJIb30BATh TPEYroiabHUK [lackans
IPY PEUICHUH 33/1a4.

Tema 11.1.-11.2.
OcHoeHble NOHAMUA KOMOUHAMOPUKU.
Pewenue 3aoau.

Tunosble 3aaHusA /15 YCTHOTO OIIPOCa:
Bpems Ha BpinosiHenune: 10 MuHyT

[lepeuncnure OCHOBHBIE 331a4l KOMOMHATOPHKHL.
Uro Ha3bpiBaeTCs n- PaxTopraniom?

Uto Ha3pIBaETCA MEPECTAHOBKAMU?

Uro Ha3pIBaeTCs MepeMeIeHUusIMu?

Yto HA3BIBAaCTCA COUCTAHUSIMM !

agrwdE

Kpurepun onenkn: MeHble 3 IpaBUIbHBIX OTBETOB — «2», 3 IPaBUIIbHBIX OTBETOB — «3»,
4 MpaBUJILHBIX OTBETOB — «4», 5 MPaBUIIbHBIX OTBETOB — «5».

CamocrosiTeibHas padota Ne36

H3roroBneHue CIIPaBOYHOTO MaTcpuaja «DIIeMEHThl MaTeMaTHYECKOM CTaTUCTHUKH, KOM6I/IHaTOpI/IKI/I u

TEOPUHU BEPOSITHOCTEN.

Kpurtepun onenku:

1) omenka «5» CTaBHUTCS, €CIM BEpHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3aJaHuil;

2) oreHKa «4» CTaBUTCS MPU MPABHILHOM BBITIOJIHEHUHN HE MeHee 76% MpenaraeMblx 3aaHui;
3) omieHka «3» CTaBUTCS, €CIU BHITIOJIHEHO HE MeHee 61% mnpesyiaraemMpIx 3a1aHui;

4) oreHKa «2» - CTaBUTCS, €CIIH BBIMOJIHEHO MeHee 60% mpe/yiaraeMpIxX 3a1aHHi.

Paszpnen 12. JneMeHThI KOMOMHATOPHMKH, CTATUCTHKH U TEOPHH BeposiTHOCTelH. OCHOBHbIE
NOHATHS TEOPHHU BEPOATHOCTEH

PesyabTaThl 00y4yeHus1: yMeHHH, Iokazarenu DopMbI U METOAbI
3HaHMS, o0LHe U OLICHKH pe3yJIbTaTa KOHTPOJISI
npogeccuoHaJIbHbIE OLICHKU
KOMIIETEHIIUH pe3yabTaToB
o0yueHust
3HaHUe: VYeTHBII onpoc;
¥Y23.BeluncasaTh - OompezesieHHe CIy4yailHbIX COOBITUH; | TECTUPOBAHMUE;
BEPOATHOCTH COOBITHI Ha OCHOBE - KJIACCHYECKOE OINpeeIeHUe pe3yJsbTar
IIOJICYETa YUCJIA HCXOI0B BEpPOSITHOCTH, BBIITOJIHCHUS
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(mpocreiime ciaydyan).

- KJIaCCHYECKasl BEpOATHOCTHAs
cxema,

- OCHOBHas TEOpEMa TEOpUU
BEPOATHOCTEHA.

yMmeHue:

- (¢opMynupoBaTh OCHOBHAs TeOpeMa
TEOPHUH BEPOSTHOCTEN;

- BBIYUCIIATH BEPOSITHOCTH COOBITHII.

BHEAYIUTOPHBIX
CaMOCTOSITEITbHBIX
pa0or.

Tema 12.1.-12.3.
Pewenue 3aoau.

dnemenmeol Mmamemamuueckoil CIamucmuKu.
OcHogéHble nOHAMUSA meopuu eepo;lmnocmeﬁ.

Tunosble 3aJaHus 1JISl YCTHOTO ONpoca:
Bpemsi Ha BbinosiHeHune: 10 MUHYT

N

Kak popmynupyercs Teopema ciokeHust BEpoITHOCTEH?
YeMy paBHA CyMMa BEPOSITHOCTEH MPOTHBOIOIOKHBIX COOBITHI?

3. B xop3une 5 6enbIx, 3 4epHBIX U 7 MOJOCATHIX IapoB. YeMy paBHA BEPOATHOCTH JIOCTATh HAYTa/l

OJIHOLIBETHBIN 11ap?

4, Yrto Ha3bIBaeTCA YCHOBHOﬁ BCpOHTHOCTBI—O?

o

Kak ¢popmynupyetcs Teopema yMHOKEHHS BEpPOSTHOCTEN?

Kpurepum oueHku: MeHbIIe 3 MPaBUIBLHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 paBWIbHBIX OTBETOB — «4», 5 IPaBUIILHBIX OTBETOB — «5).

CamocrositesibHas padora Ne37

N3roroBieHue crnpaBoYHOTO Marepuana «IJIEMEHTHl MAaTEMaTHYECKONW CTATUCTUKH, KOMOMHATOPUKUA U

TEOPUH BEPOSATHOCTEN.

Kpurepun onenkmu:

1) otieHKa «5» CTaBUTCS, €CIM BEpHO BhITIONHEHO 86%-100% mpennaraeMbIx 3a/1aHui;

2) onieHKa «4» CTaBUTCS MPU MPABUIILHOM BBITIOJIHEHUU HE MEeHee 76% TpeayiaraeMbIX 3a/1aHHi;
3) otieHKa «3» CTaBHUTCSA, €CJIM BBHIIOTHEHO HE MeHee 61% mpeanaraemMbIX 3aaHUH;

4) orieHKa «2» - CTAaBUTCSI, €CIIU BHIMIOJHEHO MeHee 60% mpe/iaraeMbIx 3aJaHui.

Paznen 13. YpaBHeHHs 1 HEPABEHCTBA

PesyabTaThl 00yyeHus1: yMeHHUH, Iokazarenu DopMbI U METOAbI
3HaHMS, o0LHe U OLIEHKH pe3yJibTaTa KOHTPOJIA K
npogeccuoHaJIbHbIE OLICHKU
KOMIIETEHIIUH pe3yabTaToB
o0yueHust
¥Y16.Pematp 3HaHUe: VYeTHBIM onpoc;
panuoHalbHbIC, II0KA3aTEIbHBIE U | - PALIMOHAIIBHBIEC YPABHEHUS, TECTUPOBAHUE;
norapnchquCKHe YpaBHCHHUA H | - HOKaSaTeJ'II)HbleypaBHeHI/ISI; peE3yIbTaT
HEpaBEHCTBA, MPpPALMOHAIBHBIE H | - Jorapudmuyeckue ypaBHEHHUS; BBITIOJTHEHUS
TPUTOHOMECTPHYCCKHUEC YPAaBHCHUA, | - palWOHAJIBHBIC, ITIOKA3aTCIIbHBIC U BHCAYAUTOPHBIX
UX CUCTEMBI. JorapupmMHUECKUe HEPABEHCTBA. CaMOCTOSATEIIBHBIX
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VY17.]loka3kIBaTh
HECJIO’KHBIE HEPABEHCTBA.

yMmeHue:
- pemartb TPUTOHOMETPUYECKHUE
YPaBHEHHsSI C IIOMOIIBIO OCHOBHBIX
METO/0B;

- TPUMEHATh (HOPMYJBI MPU PELICHUH

TPUTOHOMETPUYECKUX  ypaBHEHUN U
HEpPaBEHCTB;
- TPUMEHATh (OpMYJbI MPU PELICHUH
TPUTOHOMETPUYECKUX  yYpaBHEHUH U
HEpPaBEHCTB;

- pemaTh pauoHAIbHbIC,
NoKa3aTeJbHbIC U JIoTapudMudeckue
ypaBHEHUS;

- pemaTth panuoOHaIbHEIE,
HIOKa3aTeNnbHbIEe U JIorapru(MuiecKue
HEPaBEHCTBA,

- peraTbuppaoHaIbHbIC U
TPUTOHOMETPUUYECKUE YPABHEHMUS, UX
CHCTEMBH.

pa0or.

Tema 13.1.-13.5.

Oobuwgue memoowl peuwieHus ypagHeHu.
Oouwgue memoowvl peuteHus HepageHcma.
Pewenue ypagnenuii u nepagerncme.

Cucmemul ypasnenuil. 3adauu ¢ napamempamu.

Pewenue 3aoau.

Tunosble 3a1aHus 1J15 YCTHOIO OIIPOCa:
Bpemst Ha BpinosiHenne: 10 MuHyT

agrwdE

[lepeuncaure ob1mre METO/IbI PEILICHUS YPAaBHEHHH.
[lepeuncnure oOuIMEe METOABI PELIEHHS] HEPABEHCTB.
B uem cocTout cyTh M€TO1a 3aMEHBI IEPEMEHHOM MPU PELLIEHUN YPABHEHUN?
[Iepeuncinre METOABI PELIEHUS CUCTEMBI YPAaBHEHMIA.
CocTaBbTe anropuT™M pelIEHNUs 3aa4 ¢ TapaMeTPaAMH.

Kpurtepun oneHKkH: MeHbIIIE 3 TPABUIBHBIX OTBETOB — «2», 3 MPaBUIIBHBIX OTBETOB — «3»,

4 IMpaBHJILHBIX OTBETOB — «4», 5 MpaBHJIbHBIX OTBETOB — «S».

CamocrosiTeibHas padoTta Ne38

H3roroBneHue CIIpaBOYHOT O MaTcpHralia «ypaBHCHI/ISI H HCpPABCHCTBA. CucreMsl ypaBHCHI/II\/'I n

HEPaBEHCTBY.

CamocrosiTeibHas padora Ne39

Pemenne sxk3aMeHallMOHHBIX 3a4a4.

Kputepun onenkn:

1) orntenka «5» CTaBUTCS, €CIIM BEPHO BBIMOTHEHO 86%-100% nperaraeMpIx 3a1aHuil;
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2) oneHKa «4» cTaBUTCS MPU MPABUILHOM BBITIOJIHEHUH HE MeHee 76% mpeasiaraeMbIX 3a1aHHid;
3) oneHka «3» CTaBUTCS, €CIIU BHITIOJIHEHO HE MeHee 61% nperaraemMpIx 3a1aHu;
4) onieHKa «2» - CTaBUTCSA, €CJIH BBIMOJIHEHO MeHee 60% mnpeyiaraeMbIx 3aJaHuil.

Pa3nea 14. YncnoBbie 1 OyKBeHHbIE BbIpakeHHs. MHOro4/1eHbl.

Pe3yabTaThbl 00y4eHUs: yMeHUs, IMoka3zaTenu ®opMbI U METOAbI
3HaHMS, o0LHe U OLICHKH pe3yJIbTaTa KOHTPOJISI
npogeccuoHaJIbHbIE OLICHKU
KOMIIETEHIIUH pe3yabTaToB
o0yueHust
¥Y3.Haxonuts KOpHH | 3HaHue: YceTHBIT 0onpoc;
MHOT'OWIEHOB c OJIHOM | - MHOTOWIEHBI OT OJJHOM MEPEMEHHOM; | TECTUPOBAHUE;
[IEPEMEHHOM, pacKiIapIBaTh | - YUCIO KOPHEW MHOIOYJICHA,; pe3yabrar
MHOTOWIEHBI HA MHO>KHUTEIIN. - Teopema be3y; BBIITOJIHECHUS
31. 3HaueHue | - pa3jIoKEHUE MHOIOWIECHOB, BHEAYJUTOPHBIX
MaTE€MaTUYECKON HayKU JUISL | - IE€TUMOCTh MHOTOYJICHOB. CaMOCTOSATEIIbHBIX
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pelIeHusl 3aJay, BO3HUKAIOUIUX B | yMeHue: pa0or.
TEOpUU M TNPAKTHKE; IIUPOTY U | - HAXOJUTh KOPHU MHOTOWIEHOB C

OIPaHUYEHHOCTh IIPUMEHEHU | OAHOU IIEPEMEHHOM;

MaTEMaTHYECKUX METOJI0B K | - pacKJIaAblBaTb ~ MHOTOWIEHBl  Ha
aHaJIN3Y u HCCJIEIOBAaHUIO | MHOYUTEIIN.

IIPOLIECCOB U SIBJICHUU B IPUPOJE U | - TPHUMEHATH TeopeMy besy mpu
oOuiecTse. pelIeHny 3a1au.

32. 3HayeHuE MNPAKTUKH M
BOIIPOCOB, BO3HHUKAIOIIMX B CaMOMU
MaTeMaTHKe Uit (OPMUPOBAHUS U
pa3BUTHUS MAaTEMAaTHUYECKOIM HAYKH.

Tema 14.1.-14.4.

Mmuozounenvt om 00HOU nepemenHoil.
MHnozounenvt om HeCKOIbKUX NEPEMEHHBIX.
Ypaenenus evicuux cmeneneii.

Ypok o60owenus u cucmemamuzayuu 3nanuil.

Tunosble 3a1aHus 1J19 YCTHOIO OIIPOCa:
Bpems Ha BpinosiHeHue: 10 MUHYT

Cdopmynupyiite alroput™ AejaeHUs MHOIOWIEHOB 0€3 OCTaTKa.
Cdhopmynupyiite anropuT™ AeJIeHUsS MHOTOWIEHOB C OCTaTKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrmsiiuT Gopmyiia COKpameHHOro YMHOXKESHHS [Tl BBICIIMX CTETICHeH?
Kakue cymiecTBytOT METObI pelIeHUs] YPaBHEHU BBICIIUX CTETEHEeH?

agrwbdE

Kpurtepun oneHku: MeHblIle 3 MIPaBUIbHBIX OTBETOB — «2», 3 MPaBUIIbHBIX OTBETOB — «3»,
4 paBUIIBHBIX OTBETOB — «4», 5 MPaBUIIbHBIX OTBETOB — «S».

CamocrosiTeibHas padota Ne4(
N3roroBneHue cripaBOYHOro Marepuaia no reme «VMHOrouaeHs».

CamocrosiTeibHas padota Ne41
Pemienue sK3aMeHAIMOHHBIX 3a/1a4 [0 TeMe «MHOTOUJIEHBI.

CamocrosiTesibHast pabora Neq42
[TonroToBka MaTepHagoB COOOIIEHUH U Mpe3eHTAlUi JUIs clauu

Kpurtepun onenku:

1) omenka «5» CTaBUTCS, €CJIM BEpHO BhITIONHEHO 86%-100% mpeniaraeMbIx 3aJaHuil;

2) oreHKa «4» CTaBUTCs TIPU NMPABWJILHOM BBHITIOJIHEHUH HE MeHee 76% TpeayiaraeMbIX 3a/1aHHi,
3) orieHKa «3» CTaBUTCS, €CIIU BBIIIOJHEHO HE MeHee 61% mpenaraeMbix 3alaHHi;

4) oreHKa «2» - CTAaBUTCS, €CJIM BRIMOJHEHO MeHee 60% mnpeiaraeMbIX 3a1aHui.
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4. KOHTPOJIbHO-OLICHOYHBbIC MAaTepHaabl AJsl NPOMEXYTOYHOH aTTecTAlMU MO y4eOHOM

AUCHHUIIJINHE

HpeI[MeTOM OLCHKU ABJIAKOTCA YMCHHA W 3HAHU. KOHTpOHB U OLCHKAa OCYHICCTBIIAIOTCA C

UCIIOJIb30BaHUEM CIIEAYIOMUX (POPM U METOJOB: KOHTPOJIb M OIICHKA PE3yJIbTaTOB OCBOCHHS Y4eOHOI
JUCHUIUIMHBL  OCYIIECTBIISIETCS TpErojiaBaTelieM B INIPOLIECCE TMPOBEACHUS ayJUTOPHBIX 3aHSTHI.
Texymuit KOHTPOJb OCYyIIECTBIsIeTCS B (opMe: YCTHOTO OMpOCa, BBINOJIHEHUSIKOHTPOJBHBIX pPadoT,
BBITIOJTHEHUS TEMAaTUICCKUX BHEAYIUTOPHBIX CAMOCTOSITEIIBHBIX PaboT.

PO ~NoO~wWDdDE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
27,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[TpomexyTouHas aTTecTanus MPOBOJAUTCS B JOPME MUCHMEHHOTO YK3aMeHa.
Ilepevens BONpoOCOB /151 MOATOTOBKH K IK3aMeHY

Yro Takoe mpocToe uncio?

Kaxoe uncio Ha3pIBaeTcst COCTaBHBIM?

Paznoxwre Ha ipocThie MHOYKHTEH urciio 720.

Cdopmymupyiite TeOpeMy O JIENEHUH C OCTaTKOM.

Yro Takoe B3aMMHO IPOCTHIE YnCia?

Kakue 3HaeTe cBOiCTBa OTHOIIEHHS JETMMOCTY Ha MHOYKECTBE HATYpaIbHbIX YHCEN?
JlaiiTe orpeneneHue YuciIoBOW OKPYKHOCTH.

Yro takoe Sint, cost, tgt, ctgt?

[lepeuncanre oCHOBHbIE CBOICTBA (YHKIIMU y=COSX.

[epeuncnute OCHOBHBIC CBOMCTBA (DYHKIIUHU Y=SINX.

Yo Takoe ropu30HTAIBHBIE U BEPTUKAIBHBIE ACUMIITOTHI?

B yem cocTout reomeTpuyuecKuil CMbICT POU3BOAHON?

UYto Ha3bpIBaIOT NPEAEIIOM YUCIOBOM MOCIEI0BATEIBHOCTH?

B 4yem cocTouT Gu3NUECKUii CMBICIT IPOU3BOTHOM?

Cdhopmynupyiite onpeaeseHue Npou3BOAHOM.

[lepeuncnure ocHOBHBIE MpaBwia TP HepEeHITNPOBAHNS.

IIepeuncinTe OCHOBHBIE AKCUOMBI CTEPEOMETPUM U UX CIICACTBUS.
Kakue npsiMble B IpoCcTpaHCTBE HA3bIBAIOTCS MapaylIeIbHBIMU?

JlaiiTe onpeneneHue napauuieIbHOCTU MPSAMOM U INIOCKOCTU B IPOCTPAHCTBE.
Kakue npsiMble B IpocTpaHCTBE HAa3bIBAIOTCS CKPEIIMBAIOIIMMHUCS?
Yro Takoe yros Mexay CKpeIMBaOIUMUCS IPSIMBIMU?

JlaiiTe onpenenenye NepreHIuKyIspHOCTH MPSMON U INIOCKOCTH B IPOCTPAHCTBE.
Yro Takoe nepneHauKymsp?

UYro Takoe mpoeKIus NpsIMOi Ha MIIOCKOCTh?

Kaxue miockocTy B IpOCTPaHCTBE HA3bIBAKOTCS MEPIEHANKYIIPHBIMU ?
UYro Takoe JBYrpaHHbIN yroi?

Yro Takoe panukan?

IIepeuncinre cBoKcTBa KOPHS N-OM CTEIIEHHU.

Kak BbIUMCIINTE 3HaUEHHE CTETIEHH C JTFOOBIM LIEIOUNCIEHHBIM MIOKa3aTeneM?
Kak npeoOpa3oBbIBaTh BhIpaXKEHUS, COAEpKAIINE PaIUKaIbI?
[IpuBenuTe mpUMepbl CTENEHHBIX (GYHKINH.

Jaiite onpesenenne noka3aTelIbHON (QYHKIIUH.

[lepeuncnure cCBOWCTBA MOKA3aTENbHON (DYHKIIUH.

[IpuBeauTe mpuMepsl MOKa3aTeIbHBIX PYHKIIMMA

Kaxue ypaBHeHMsI Ha3bIBaIOTCA [TOKA3aTEIbHBIMU?

Kakne HepaBeHCTBa HAa3bIBAIOTCA NMOKA3aTEIbHBIMU?

Haiite onpenenenue norapudpma.

[lepeuncnure cBoiicTBa morapupmuueckoi GyHKIUH.

Ilepeuncnure cBoiicTBa Jorapudma.

Kakue cymecTByloT METO/IbI peleHus JJorapupMUIecKuX ypaBHEHUN?
Kak nepeliT kK HOBOMY OCHOBaHHIO Jiorapugma?
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42.

43.
44,

45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.
58.
59.

60.

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

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

Urto o3nauaer noctosHHas C B onpeesieHuy HeONpeIeJIEHHOTO HHTerpasna’?

IloueMy uHTErpan Ha3bIBAETCS HEONPEACIEHHBIM?

Kakas ¢yHKIMs Ha3pIBaeTCs IEpBOOOpa3HON sl 3a1aHHON (DyHKIHH?
Uto Ha3bIBaeTCs HEONPEAEIEHHBIM HHTErpaioM?

B uem cocTout reomeTpruyecKuil CMBICI HEOIIPEIEIEHHOIO HHTErpasia?
Kaxkue Bupl 1BMKEHUI B IPOCTPAHCTBE BbI 3HaeTe?

Kakue 11Ba BeKTOpa B IPOCTPAHCTBE HA3bIBAIOTCS KOJUIMHEAPHBIMU?
JlaiiTe onpeziesieHre BEKTOpa B IPOCTPAHCTBE.

YeMy paBHO CKaJISIpPHOE NPOU3BEIEHUE BEKTOPOB?

Kakue n1Ba BekTOpa B IPOCTPAHCTBE HA3BIBAIOTCSA KOMILIAHAPHBIMU?
[Ipu3ma umeer N rpaneil. Kakoii MHOrOyroJbHUK JIEKUT B €€ OCHOBAHUU?
Kak n3menutcs 00beM cepsbl, eciiu ee pajuyc yBeaIuuuTh B 5 pa3?

MoryT 51 Bce TpaHH TPEYTOJIbHOM MUPaMUABI OBITH IPSMOYTOJILHBIMU TPEYTOJIbHUKAMU?

UTto npeacTaBisioT cobor cedeHUs UIMHAPA MIIOCKOCTIIMU?

MoryT 51 Be chepbl ¢ 0OIMM LEHTPOM U C HEPaBHBIMHU PAJANyCaMU UMETh OOIIYI0 KacaTelabHYIO

IJIOCKOCTBE?

Touku A u B npunamiexar mapy. [Ipunaanexur au mwapy j1todas Touka otpeska AB?
PaBHBI 11 pyT APYTY YIIIBI MEXAY 00pa3yOIMMH KOHYCa U TNIOCKOCTHIO OCHOBAHHUSA?

Hsmenntca nu o0beM muinHapa, €Cjin ANaMCETp €ro OCHOBAHUSA YBCIMYUTL B 2 pasa, a BBICOTY

YMEHBLIUTH B 4 paza?

byper num nupammuza mnpaBWIBHOH, e€ciu €€ OOKOBBIMH TpaHSAMHU SBISIOTCS IPaBUJIbHbBIE

TPEyroJbHUKU?

OTtHomeHne 00bEeMOB JBYX IapoB paBHO 8. Kak 0THOCATCS IUIOMAIN X TTOBEPXHOCTEH?

Yro mpeacTaBiseT co00i 9ucio i?

Kakoe uuciio Ha3pIBalOT KOMILJICKCHBIM?

Kak HaliTu MOAy/ b KOMILJIEKCHOTO yucia?

Kakue koMIieKCHbIE YHCiIa Ha3bIBAIOTCS COPSKEHHBIMU?
Kakue cymecTByroT GOpMbI KOMITJIEKCHBIX YHCET?
[lepeuncnure ocCHOBHBIE 3a/1a4ll KOMOMHATOPUKH.

Uro Ha3biBaeTcs n- pakTopuanom?

UTto Ha3bIBaeTCS MEpPECTaHOBKAMU?

UTto Ha3bIBaeTCs NEpeMEIIeHUsIMU?

Yto Ha3BIBAaCTCI COUCTAHUSIMU?

Kak ¢popmynupyetcs Teopema ClIoxKeHHs BEPOSITHOCTEN?
Yemy paBHa cymMMa BEPOSITHOCTEHN MPOTUBOIIOJIOKHBIX COOBITHII?

B kop3une 5 Genbix, 3 4epHBIX M 7 MOJIOCATHIX IIApoB. YemMy paBHa BEpOATHOCTb JOCTaTh HAyraj

OJIHOIIBETHBIHN T1ap?

UYro Ha3bpIBaeTCs yCIOBHOW BEPOSTHOCTBIO?

Kak ¢popmynupyercs Teopema yMHOXKEHHS BEPOSITHOCTEN?

[lepeuncaure ob1mre METO/IbI PEILICHHS YPAaBHEHHH.

[lepeuncnure oOuIie METOBI PELICHHS] HEPABEHCTB.

B uem cocTout cyTh MeTO1a 3aMEHBI IEPEMEHHOM MPU PELLIEHUN YPABHEHUN?
[Iepeuncinre METOABI PELIEHUSI CUCTEMBI YPaBHEHHM.

CocTaBbTe anropuT™M pelIeHus 3aa4 ¢ IapaMeTPaMHU.

Chopmynupyiite anroput™ AejeHUuss MHOTOYIEHOB 0e3 ocTaTKa.
ChopmynupyiiTe anropuT™ JeJIeHUs MHOTOUJICHOB C OCTaTKOM.

Kak 3Byunt Teopema bezy?

Kak BeIrsiiuT popmyiia COKpaleHHOro YMHOXKEHHS JUIsl BBICIIMX CTENeHen?
Kakne cymecTByrOT METO/IbI pEIIEHNs] YPABHEHUI BBICIINX CTETICHEM?
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| 1. IACIIOPT

Ha3zna4yenue:

@®OC mnpenHazHayeH A KOHTPOJS M OLEHKH PE3yIbTaTOB OCBOCHHUS y4eOHOW IUCHIUIUIMHBI
OV 1.04 MatemaTuka(06a3oBasi OJITOTOBKA)IO CIIEIIUATILHOCTSIM:

23.02.01 Opranusanus NepeBo30K U YIpaBJIEHUE Ha TPAHCIIOPTE (110 BUJIAM).

23.02.06 TexHnuyeckas dKCIUTyaTaIus MOABUKHOTO COCTaBa JKEJIE3HBIX IOPOT.

[TpenMeToM OLIEHKH SBJISIOTCS YMEHUS U 3HAHUS.

Ymenus:

¥Y1. BomonHsaTh apudmMeTHUecKue AEUCTBHUS, cOdYeTass YCTHbIE M TNHCHhMEHHBIE TPUEMBI,
IIPUMEHEHHUE BBIYMCIUTENBHBIX YCTPONCTB; HAXOAUTh 3HAYCHMsI KOPHS HaTYPAJIbHOM CTEIIEHHU, CTEIICHU C
palMoHaNBHBIM  IOKa3aTeneM, Jiorapupma, HCIONb3YS MpPH HEOOXOIUMOCTH BBIYUCIUTEIbHBIC
YCTPOICTBA; MOJIb30BATHCS OLIEHKON U IPUKUIKOM IIPU MPAKTUYECKUX pacyeTax.

¥Y2. IlpuMeHATh MOHATHS, CBSI3aHHBIE C JEIMMOCTBIO LEJIBIX YWUCEN, IpPU PELIECHUU
MaTEMaTUYECKUX 3a1ad.

¥Y3. HaxonuTh KOpPHM MHOTOYJICHOB C OJHOM IEPEMEHHOM, pacKiaJblBaTh MHOTOYIEHBI Ha
MHOKUTEIH.

Y4. BpIonaHAT JACUCTBUS C KOMIUIEKCHBIMM 4YHCIAMH, [0Jb30BaTbCsl T'€OMETPUUYECKON
UHTEpIIpETAllMed KOMIUIEKCHBIX 4YMCEJ, B MPOCTEHINUX ClIydasX HaxOIUThb KOMIUJIEKCHBIE KOPHHU
YpaBHEHHH C ICHCTBUTEIBHBIMHA KOAPPHUIIHEHTAMHU.

¥5. IIpoBoauTs npeoOpa3oBaHUs YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOUIUX CTEICHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPUYECKUE (PYHKITUH.

Y6. Onpenensats 3HaueHUE (PYHKIMH 110 3HAYCHHUIO apryMEHTa IPH pa3IMyHbIX clloco0ax 3adaHus
byHKIHN.

¥Y7. Ctpouts rpaduky u3y4yeHHbIX (YyHKIUN, BBIIOIHATH IpeoOpa3oBaHus rpaduKos.

¥8. OnuceiBath 110 rpaduky u no Gopmyse MoBeAeHUE U CBOWCTBA (PYHKITHIA.

Y9. Pemiath ypaBHEHHUs, CUCTEMbI YPaBHEHM, HEPABEHCTBA, MCIIOIb3Ys CBOMCTBA (PyHKIUI U HX
rpaduyeckue npecTaBlIeHuUs.

¥10. Haxoautb cyMMy GE€CKOHEUHO YObIBarOIIEH reOMETPUYECKON POTrPECCHH.

¥Y11. BeruucasaTe Npou3BOAHBIE U NIEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIUI, MPUMEHsISI TpaBuia
BBIUUCIICHUS IPOU3BOHBIX U IEPBOOOPA3HBIX, UCIIOJIB3YS CIIPABOYHbBIE MAaTEPUAIIBI.

¥Y12. UccnenoBath PyHKIMH U CTPOUTH UX TPApUKU C TOMOILBIO TPOU3BOIHOM.

¥Y13. Pemars 3a1auu ¢ IpUMEHEHHEM ypaBHEHHUs KacaTeabHOM K TpaguKy GyHKIUU.

Y14. Pemarp 3aaud Ha HAXOXKJIEHWE HAMOOJBIIETO W HAUMEHBINIEro 3HAUYCeHUs (PYHKIMU Ha
OTpE3Ke.

Y15. BeruucasaTh m101maib KpUBOJIMHEWHON TPaNelu;

¥16. Pemarp panmoHanbHble, MOKa3aTeNbHbIE U JOrapupMHUECKUE YPAaBHEHHMsSI U HEPABEHCTBA,
UppalMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHU S, UX CUCTEMBI.

¥Y17. Jloka3pIBaTh HECIOXKHBIE HEPABEHCTBA.

Y18. Pemare TEKCTOBBIE 3aJauyd C IIOMOIIBK) COCTaBICHUS YpPAaBHEHUH W HEPABEHCTB,
MHTEPIPETUPYSI PE3YNIBTAT C YIETOM OTPAHUUYEHUH YCIOBUS 3a1a4H.

¥19. U306paxars Ha KOOPAUHATHON TJIOCKOCTH MHOYKECTBA PEIIEHUN YpaBHEHUI 1 HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

¥20. Haxonute npubImKeHHbIE PEIIEHUs YpPaBHEHMH M UX CHCTEM, HCIOJIb3ys TpadudecKkuit
METO/I.

¥Y21. Pemars ypaBHEHHs, HEpPAaBEHCTBA U CUCTEMbl C TpPUMEHEHHEM TIpadUuecKux
NPEJCTaBICHUN, CBOMCTB (DYHKIIHIA, IPOU3BOTHOM.

¥22. Pemarps mnpocreiiline KOMOWHATOpHBIE 3aJayd METOJOM Iepebopa, a Takke C
UCMOJIb30BAHUEM H3BECTHBIX (GopMyl, TpeyrosibHuka [lackans; BBIUMCIATH KOA(HUIMEHTH OMHOMA
Herotona no ¢popmyrie u ¢ ucnonb3oBaHueM TpeyroiabHuka [lackans.

¥Y23. BpIUUCIATH BEPOSTHOCTH COOBITHH Ha OCHOBE IMOJICUETa YMCIIa HCXOAOB (TpocTeiinne

CITyJamu).
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V24, CoOTHOCHUTH TIJIOCKHE TeOMETpHIECKUE (PUTYPHI B TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUIMH,
4epTeKaMH, U300paKEHUSIMH; pa3INYaTh U aHATM3UPOBATH B3AUMHOE PACIIONIOKEeHHE Uryp.

¥V25. N300paxaTs TeoMeTpuUuecKre (PUTypsl U Tea, BHITOIHATH YEPTEXK 1O YCIOBHIO 3a/1a4H.

¥26. Pemats reoMeTpuuecKre 3ajauu, ONUpPasCh Ha U3yUYEHHBIE CBOICTBA IJIAHUMETPUUYECKUX U
CTepeoMeTpuYecKuX (Uryp W  OTHOIIGHUH MEXAY HHMH, NpUMEHsAs anreOpandeckuii u
TPUTOHOMETPUYECKUH ammapar.

Y27. IlpoBoauTh nOKa3aTElbHBIE PACCYXACHUS IPU PEUICHUM 3a/1ad, JOKa3blBaTb OCHOBHBIE
TEOPEMBI Kypca;

¥Y28. Beluuciarh JIMHEHHBIE 3JIEMEHTBI U YIJIbl B IPOCTPAHCTBEHHBIX KOHPUTYpALIUIX, 00BEMBI U
TUIOMIA/IA TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTCUIINX KOMOUHAIIHIA.

¥29. IIpumeHaTh KOOPJAUHATHO-BEKTOPHBIA METO JJIsl BHIYMCICHHUS OTHOIIEHUM, PACCTOSIHUNA U
YIJIOB.

¥30. Ctpouts ceyeHuss MHOTOIPaHHUKOB M M300paKaTh CEUEHUs TeJl BpallleHHUs.

3HaHusa:

31. 3HaueHHe MaTEMaTUYECKON HAayKU I PELIEHUs 3a]1a4, BOZHUKAIOLIUX B TEOPUU U IIPAKTHUKE;
IIUPOTY W OrPAaHUYCHHOCTh NPUMEHEHHUS MaTeMaTHYEeCKUX METOJOB K aHaju3y M UCCIICIO0BAHUIO
MIPOLIECCOB U SIBICHUH B MPUPOJIE U OOIIECTBE;

32. 3HayeHNe MPAKTUKU M BOIIPOCOB, BO3HUKAIOIINX B CAMON MareMaTHKe Jisi (POPMUPOBAHUS U
pPa3BUTHUSI MAaTEMAaTUYECKON HAyKU

33. Vnen pacmivpeHus: YUCIOBbIX MHOXKECTB KaK CIloco0a MOCTPOEHUs HOBOI'O MaTeMaTH4YECKOIO
anmapara JJs pelIeHHs IPaKTUYECKUX 3a7]a4 U BHYTPEHHUX 337]a4 MATEMaTUKU;

34. 3HaueHWe WICH, METONOB W PE3yJbTATOB aNreOphl M MaTEeMaTHYeCKOro aHalld3a JUIs
IIOCTPOEHHUS MOJIENIEN peabHbIX MIPOLIECCOB U CUTYallUi;

35. Bo3MOXXHOCTH TreOMETpUH Uil ONUCAHUS CBOMCTB PEaJbHBIX MPEIMETOB U KX B3aUMHOIO
PacIoJIOKEHUS;

36. VYHuBepcaJbHbBIII XapakTep 3aKOHOB JIOTMKM MAaTEeMaTUYECKUX PACCYKIEHUH, UX
MPUMEHUMOCTh B Pa3IMYHBIX 00JIACTSAX YEIOBEUECKOM NEATEIbHOCTH;

37. Paznuune TpeOoBaHMM, NPEABABISEMBIX K OKa3aTelIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMAJIBHO-?KOHOMUYECKUX U TYMaHUTAPHBIX HAyKaxX, Ha MPAKTHKE;

38. Posp akcnomMaTHKu B MaTeMaTHKE; BO3MOXKHOCTh MOCTPOEHUS MaTEeMAaTUYECKUX TEOpUN Ha
aKCMOMAaTHYECKOI OCHOBE; 3HAUEHNE aKCHMOMATUKH ISl IPYTUX 00JacTel 3HaHUS U ISl TPAKTHKY;

39. BeposATHOCTHBIIN XapakTep pa3INdHbIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUpa.
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| 11. 3BAJTAHUE JIJ151 OBYYAIOUIMXCSI

1 BapuanT
KY -54
OTXT — crpykrypHoe noapasaenenue OpUIIC — punmana Caml ' YIIC
PaccMoTpeno npeaMeTHOM (IIUKI0BOM) SK3AMEHAILIMOHHBIN BAJIET Nel YTBEPX/IAIO
KOMHUCCHEH OVJ1.04 Maremaruka 3amMecTUTENb TUPEKTOPA 110
« » 20 T yuebHoit pabore CITIO
I'pymma Cemectp [ 11 (OTKT)
IIpencenarens ITLK
JL.b. OBeuknna [T A. I'paueB
«_» 20 T

HNHcTpykuus AJsi 00y4aromuxcst

DK3aMeHaIMOHHas paboTa BKIItOUYaeT 22 3aJaHus [0 ajureOpe ¥ HavyajlaM aHajin3a ¥ TeOMETpPHUH.
Yacts 1 comepxut 15 3aganuii (1-15) mo 1 6amny, yacts 2 — 3 3aganus (16-18) o aBa 6anna u 4 3aganus
(19-22) o Tpu Gamna. IIpu BeIOJHEHNH 3aJaHMii YacTH 1 HEOOXOAUMO MPEACTAaBUTh KPATKOE PEIICHHUE.
Pemenne 3amanmii 4acTu 2 JOJKHO OBITH NMPUBEACHO MOJHOCTHIO, COMPOBOXKAATHCS Pa3BEPHYTHIMH
MOSICHEHUSIMH: HEOOXOJMMO TPHUBECTH B OOIIEM BHJIE BCE HUCIOJb3yeMbie (DOPMYIIBI, OOBSICHUTH U
MOTHBHUPOBATh BCE JICUCTBUS IO XOAY PEUICHHS, CIeNaTh HeoOxomuMmbie deprexu. [locie pernieHus
KOKIOr0 3a/JaHus JOJDKeH ObITh 3alucaH OTBET. 3aJaHusl SBJSIOTCS CTaHIAPTHBIMU s Kypca
MaTEMaTHKHU CPEIHETO (IIOJIHOTO0) O0IIEro 00pa3oBaHMsL.

Kpurepum ouenkn

OtMmeTka (OIIeHKA) KonmuecTBo mpaBuIIbHBIX KonuuecTBo MpaBUIIbHBIX OTBETOB B
0TBETOB B % Oanmax
«5» (OTIMYHO) 86-100 29-33
«4» (xopomo) 76-85 25-28
«3» (YAOBJIETBOPUTEIILHO) 61-75 20-24
«2» (HEYIOBJICTBOPUTEIHLHO) 0-60 0-19

Bpems BbinosiHenus 3aganmii — 180 munyT
Yacrs 1. IIpeacraBbTe KpaTKOE peLicHUe

1.(1 6ana) Haiimure abCOMOTHYIO MOTPEIIHOCTh OKPYTICHUS yrciia 2,4 1o OauKanIiero eixoro ymucia.

2.(1 6amn)Ykaxure uHTEpBAT YObIBaHUS (DYHKIIMH, TpaduK KOTOPOM
M300pakeH Ha PUCYHKE.

3.(1 6ana)PemuTe mpocTeiinee TpUroHOMETpUIECKOe ypaBHeHue: COSt =—1.
4.(1 6am)Borancute y , ecmn y = 2x° + 17.

5.(1 6amun)Haiinure cipaBeIsIuBOE paBEHCTBO:
V3

_ V3_m,
1) arctgy3 = " 3) arccos—-= =
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2) arcctgy3 = = 4) arcsin?z >
6.(1 6a/1) Yripoctute BhIpaKeHHE: 718 702,
7.(1 6an) PemmTe noKa3aTenbHOE ypaBHEHNE: 3%° = 3,
8. (1 6amn)Berunciure: l0g,2 + 109,16.

9.(1 6am1) Pemmre norapudmuyeckoe ypasuenue: 10gx(x-1) = 4.

10.(1 6ana) Haiigure MHOKECTBO BecexX MepBooOpa3HbIX GYHKIMN Yy = Sin X.
. . 3
11.(1 6amn) Beraucnure onpenenéHHbIN HHTETpa fz 6x°dx.

12.(1 6am1)CKOJIBKUMHU CITOCOOAMH MOT'YT IATh YEJIOBEK CTAaTh B 0YEPE/lb B CTOJIOBYIO?
13.(1 6amn) Haiitu nimny Bexropa: a{4; 8; 0 }.

14.(1 6aan) Haitnure 06bem Kyba, eciu ero pedpo paBHO 5 cMm.

15.(1 6aa) IIpencraBsTe MHOrOUWIEH B cTanaapTHOM Buae(X — 2)(x + 2)(x — 1).

Yacrs 2. [IpeacraBbTe pa3BepHyTOE pelieHue

16.(2 6anna)MatepuarnbHas TOUKa JIBHKETCS 10 3aKoHy S(t) = 164/t +12 (m). Haiiaure ckopocTh u
yckopenue B MoMeHT t = 4C nmociie Hayasa ABUKCHHUS.

17.(2 6anna) Beruucnure miomaap GUrypbl, OrpaHUuCHHON JIMHUSIMU: Y = X2, y=0,x=2,x=3.

18.(2 6anna)BeicoTa MpaBUIILHOM YETHIPEXYTONBHON MHUpaMHIbl 7 CM., a CTOPOHA OCHOBAHUS paBHA 8
cM. OmnpenenuTe miomaiab MOBEPXHOCTH U 00BEM MHUPAMUJIBL.

19.(3 6amna)Pemure ypasHeHue: /6 —4x —x > = X+4

20.(3 6aura)OcHoBaHMEe THPAMHEJIBI PAaBHOOEIPEHHBIN TPEYTOJIbHHUK CO cTopoHamMu 154¢m, 85¢m, u 85¢Mm.
E€ BbIcOTa MPOXOIUT Uepe3 BEPIIUHY yIJia, MPOTUBOJICKAIETO OOJbIIel CTOpOHe U paBHa 8cM. Haiiaure
OOKOBYIO TOBEPXHOCTh TUPAMU/IBI.

21.(3 o6amna)K rpadpuky yaxmumy = 3 + 7x + 4x° MpoBeJieHa  KacareldbHas C  yIJIOBBIM
ko3 dunrenTom -9. Haiiiure KOOpJMHATHI TOYKU KacaHusl.

Zy —ZH
(Zz+21)3°

22.(3 6aama)Berunciure ecnmui zy =3+ 2iuz, = —2 + 3i.

I11. TTAKET 9K3AMEHATOPA
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III a. YCJIOBUA

[TpoBoauTCs CO BCEi rPyYMIION OTHOBPEMEHHO B y4eOHOM KJilacce.
Konn4yecTtBo BapuaHTOB 3aaHus s 3K3aMeHyomerocst — 30 BapuaHToOB.
Bpems Boinosinenns 3aganus — 180 MmunyT

OobopynoBanmue:

KapaH/Jalll, JIMHEHKA.

ITaJI0OHLI OTBETOB

OJIaHK 3a/JaHui, JINCTBHl JUIsl OTBETOB M PEIICHHUs, CIPAaBOYHBIA MaTepual, pydka,

1 2 3 4 5 6 7 9 10 11 12
t=

04 | (13) | m+ | 10x* 2 49 1 17 | Tcosx 3g | 4032

+C 0

2Ttn; neZ
13 14 15 16 17 18 19 20 21 22
64

445 125 | x3 —x? —4x+4 | 12 m/c; | 6L + 16V65cM? 600+60 | (-2;5) 7i — 8

oM’ 1.5m/ 3 149" e -1 | V89cm? —4i_2
c2 3

1116. KPUTEPUUM OLIEHKU

OTtmeTKa (o1eHKa)

KomnunuectBo MpaBUJIIbHBIX

KoauuectBo MMPpaBUJIBHBIX OTBCTOB B

0TBETOB B % Oaymtax
«5» (OTIMYHO) 86-100 29-33
«4» (xopor1o) 76-85 25-28
«3» (YIOBJIETBOPUTEITHHO) 61-75 20-24
«2» (HeyIOBJIETBOPUTEIHHO) 0-60 0-19
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