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1. OBIIAA XAPAKTEPUCTHUKA PéEO‘IEﬁ IHPOI'PAMMBbI
OBIHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

1.1. Mecto o001I€00pa3oBaTe/bHOH JUCHUILVIMHBI B CTPYKTYpe OCHOBHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO61eo0pazoBaTenbHas AUCHUILIMHA «MaTemMaThuka» OTHOCUTCS K JUCHUIUIMHAM
0jioka 00I1e00pa30BaTENbHBIX JUCHUMUIUIMH  OOS3aT€IbHOM YacTU OCHOBHOM
npodeccruonansHo# 00pa3zoBaTeabHOM MporpaMMel B cooTBeTcTBUU ¢ DI'OC CITO
no cnenuanbHocTh 13.02.11 TexHuueckas BdKciulyaTanuss W OOCIy>KWBaHHE
AIIEKTPUYECKOTO U AJIEKTPOMEXAHUIECKOTO 000pyA0BaHuUs (TI0 OTPACIISIM).

Oo6mieoOpa3oBaTenpHas  AWCHUIUIMHA — «MaTemMaTuka»  OTHOCHTCS K
oOs3aTenbHOM npeaMetrHol obnactu @I'OC COO «Marematuka U MHPOPMATHKAY,
peanu3yercss Ha YIUIyOJIEHHOM YPOBHE B paMKaX TEXHOJIOIMYECKOTo Mpoduis
oOyuenus. O61eoOpa3oBaTenbHas yueOHas AUCHMILUIMHA «MareMaTukay h3ydaercs
oOyuvaromumucss Ha 1 Kypce, o0bEM paboueil mporpamMmbl — 258 akaJaeMHYeCKUX
4acoB.

Pabouast nmporpamMma no o0Oieodpa3oBarenbHON AUCIUIUIMHE «MaTreMaTukay
(yriyOsieHHBIH  ypOBEHb) pa3paboTaHa B COOTBETCTBUU C  eodepanbHbiMu
HOPMAMUBHbIMU AKMAMU.

- ®enepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuM B
Poccuiickoii @eaepauun» (C MOCAEAYIOMUMHA U3MEHEHUSMH );

- npuka3 MuHucTtepcTBa 00pa3zoBaHusi U Hayku Poccuiickoit ®epepauuu OT
17.05.2012 Ne 413 «O0 yrBepxaeHun (GeaepabHOrO TOCYAAPCTBEHHOIO
00pa3oBaTEILHOIO CTaHJAApTa CpeaHEro o0uiero oopa3zoBaHus» (C MOCIETYIOUUMHU
m3MeHeHusMu) (namee — ®I'OC COO);

- MunucrepcrtBa IIpocsenienust Poccutickoit @eneparuu ot 07.12.2017 1. Neo
1196 «O6 yTtBepxkaeHun (QeaepaabHOTO TOCYAAPCTBEHHOTO O00pa30BaTEIHLHOTO
CTaHJapTa CPEAHEro Mpo(ecCHOHAIBHOTO O0pa3oBaHMs MO CHEHUAIBHOCTH IO
cnermanbHocT  13.02.11  Texuuueckas dKcIUyatanuss W OOCIYyXKHUBaHUE
IEKTPUUECKOTO U DJICKTPOMEXAHUYECKOTO 000pyAoBaHUs (IO OTpacisiM) (manee —
dI'OC CIIO);

- IIpukaz MunucrepctBa mnpocsemeHuss Poccuiickorn @enepauuu  OT
20.05.2020 No 254 «O06 ytBepxkaenun DeaepalbHOTO TMEPEUHs YYEOHHUKOB,
JIOTIYIIEHHBIX K WCIOJB30BAHUIO TPH pealu3alliil HMEIOIIUX TOCyIapCTBEHHYIO
aKKpeaUTaluio 00pa30oBaTeNbHBIX MPOTPaMM HA4daJIbHOTO OOIIEro, OCHOBHOTO
oO1iero, cpeaHero ooOImero o0Opa30BaHUS OpPraHU3AIUSIMH, OCYIIECTBIISIOUIUMHU
00pa3oBaTeIbHYIO IEATEIBHOCTRY (B pel. mpukasza ot 23.12.2020 Ne 766);

- Konneniust mpenogaBanusi 001meo0pa3oBaTeNbHBIX TUCHUIUIMH C YYETOM
npo(hecCHOHANBFHOM HAIMpPaBJIEHHOCTH MPOrpaMM CpeaHero mnpogdecCHOHaIbHOrO
oOpa3oBaHus, peanu3yeMbIX Ha 0a3e OCHOBHOTO o00miero o6pazoBanus (YTB.
Pacniopspxennem Munnpocsenienus Poccun ot 30.04.2021 Ne P-98);

- Meroquku mpenogaBaHus 1O 001IE00pa30BaTEIbHBIM (00S3aTETHHBIM)
mucuuiimHam — («Pycckuit  a3bik»,  «JIutepatypa», «MHOCTpaHHBIM  SI3BIKY,
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«Maremaruka», «Hcropus» (mmm «Poccus B mupern), «Puznueckas KyJIbTypay,
«OCHOBBI ~ 0€30MACHOCTH  >KM3HENCATEIBHOCTU», «ACTPOHOMHS») C YYETOM
npoecCHOHaNbHON HANpPaBJICHHOCTH MPOrpPaMM CPEIHEro MpoPecCHOHAIBHOTO
oOpa3oBaHus, pealu3yeMblX Ha 0a3e OCHOBHOro oOmero o0pa3oBaHUs,
peaycCMaTpuBaOIINEe  HHTCHCUBHYIO 0011e00pa3oBaTEIbHYIO MOJATOTOBKY
oOy4Jarommxcsi ¢ BKIIOUYEHHEM TMPUKIATHBIX MOMAYJIEH, COOTBETCTBYIOIIUX
npoecCHOHaNbHON HAIMpaBJICHHOCTH, B T.4. C YYETOM NPUMEHEHHUS TEXHOJOTUM
JTUCTAHITMOHHOTO M JJIGKTpOHHOTO  0OydeHuss  (yrB.  PacmopspkeHnem
Mumnrnpocsemienus Poccuu ot 25.08.2021 Ne P-198);

JIOKANbHBIMU HOPMAMUBHBIMU AKMAMU:

- [Monoxenne o pazpaborke pabouux mnporpamm aucuuiind BIIOY BO
«HepenoBeuknii XUMUKO-TEXHOJIOTUYECKAN KOJIIEIAK;

VUeOHO-Memooueckoi 0OKyMeHmayuell:

- Meroguueckue peKOMEHAAIMM [0 peau3aluu  CPeAHEero  OOIIero
oOpa3oBaHUsl B TIpejieliax OCBOEHHsA OOpa30BaTENbHON MPOrpPaMMBbI CPEIHETO
npodeccuoHanbHOrO0 Oo0pa3oBaHusd Ha 0a3e OCHOBHOTrO o0Imero oOpa3oBaHUs
(mrcbmo Munnpocsemenus Poccun ot 14.04.2021 Ne 05-401);

- IlpumepHass ocHoBHasi oOpasoBareiibHasg IMporpaMMa CpPEIHEro OOIIero
oOpa3zoBaHus, oj00peHa pemnieHueM (enepasbHOr0  y4eOHO-METOAMYECKOTO
oObeuHEeHUsT o0 001eMy oOpa3oBaHUIO (MPOTOKON 3acenaHusi ot 28.06.2016 Neo
2/16-3);

- [lpumepnas pabouas mnporpamma oO0IIEOOpA30BATEIBHON JTUCHUILIMHBI
«Marematukay (yriyOJaeHHBIH YPOBEHb) JIsl MIPO(ecCHoHaIbHBIX 00pa30BaTEIbHBIX
opraHuzainui (peecTp MPUMEPHBIX OCHOBHBIX 00pazoBaresibHBIX mporpamm CIIO
https://reestrspo.firpo.ru/listview/TeachingMaterial).

1.2. llesin ¥ MuIaHUPYeMble Pe3yJbTAThI OCBOEHUS TUCIUIJIMHBI:

1.2.1. Heapb AuCUMIIHHBI

Conepxkanue MporpaMmbl 0011e00pa30BaTEIbHOM TUCIUIUTMHBEI «MaTeMaThKay
HAIMpaBJICHO Ha JOCTIKEHHUE pPEe3ylIbTaTOB €€ M3YyYeHUS B COOTBETCTBHHM C
tpeboBanusimu GI'OC COO c yyetom npodeccruoHanbHoi HanpaBieHHOCTH OT'OC
CIIO.

1.2.2. IlnaHupyemble pe3yJabTaTbl OCBOCHHMSI 001Ie00pPa30BATEILHOM
IUcHUIINHBI B c00TBeTCcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHue oOmIEOOpa3oBaTeNibHAS  JAUCHUILIMHA HUMEET TP
GbopMUPOBAHUM U PA3BUTUU OOIIUX KOMIIETCHIIMN B COOTBETCTBUU C TPEOOBAHUSIMHU
OI'OC CIIO no cmneunanbHocTH 13.02.11 TexHuveckass »dKcIulyaTtamusi H
OOCTY)KMBaHUE DJJICKTPUYECKOTO U IIIEKTPOMEXaHUYECKOTO 00opymoBanus (110
OTpacCIIsiM):
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O01mme KOMIEeTEHIINHT

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

podeccnoHaTbEHOMI

e TeIbHOCTH
[IPUMCHUTCIIBHO K pa3JIMYHbIM|
KOHTEKCTaM

OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIeCTBa;
- TOTOBHOCTh K TYMaHUTAPHOW M BOJIOHTEPCKOM
JESITEIIBHOCTH;

- OCO3HAaTh JIMYHBIA BKJAJ B IOCTPOCHHUH
YCTOMYMBOTO OYAYIIETO;

- chopMHpOBAThH MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HAYKH U OOIIECTBEHHOW IPAKTHUKH,
OCHOBAHHOTO Ha JTIAJIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
HNOJIUKYIBTYPHOM MUPE;

- caMmocTosATenbHO  (GOpPMYyIUpPOBAaTH |
aKTyaJIH3MpOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

- BHOCHUTH KOPPECKTUBELI B OCATCIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3yJIbTATOB LM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/II\/JI JACATCIIbHOCTH,
- pa3BUBaTh KpEaTHUBHOE MBIIUICHUE TMPH
PCIICHNUH )KU3HCHHBIX HpO6J’I€M;

- CIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a7a4, MPUMEHEHUIO Pa3InYHBIX
METOJIOB ITO3HAHWS,

- CTaBUTb W (OPMYITUPOBATH COOCTBEHHBIE

Oo0mrue JAucuMniimHapHble
OK 01 Beibupath criocoObt - chopmMupoBaTh TPAXKAAHCKYIO TO3WIHMIO | - BIAJETh METOJAMHU JI0KA3aTEIbCTB, AITOPUTMAMU PEIICHUS
pEIICHNS 3a/1a9 oOyJarorerocs KakK aKTUBHOTO U | 3ama4; ymMeHHe (HOPMYIHPOBATH ONPEICICHHS, aKCHOMBI U

TEOpPEMBI, IPUMEHATh UX, IPOBOJUTH
pacCcy>KIeHUs B XOJ€ pELICHUS 3a/1ay;
- YMETh ONEpUPOBATh NOHATUSIMHU: CTENIEHb YHCIIA, JJOTapupm

J0Ka3aTCJIbHbIC

YHCJIa; YMEHHUE BBINOJIHATh BBIYMCICHUE 3HAYCHUH U
npeoOpa3oBaHus BBIPa)KCHU I co CTEIEHSAMHU u
agorapupmamu, npeoOpa3oBaHus  APOOHO-PALMOHATBHBIX
BBIPAKECHU;

- yMeTb BBIOMpaTh MNOAXOJAIIMNA H3YYEHHBIH METOA JUIs
peleHus 3a/1a4u, pacro3HaBaTh MaTeMaTudyeckue (hakThl U
MaTeMaTHYeCKUEe MOJAEIN B NPUPOAHBIX M OOLIECTBEHHBIX
SIBJICHUSAX, B HCKYCCTBE, YMEHHE IIPUBOAMTH IPUMEPHI
MaTE€MaTUYECKUX OTKPBITMM POCCHMCKOM W  MHUPOBOU
MaTeMaTUYECKON HAYKH.

- yMETb  OINEPUPOBATH  IMOHATUAMHU:  MHOXECTBO,
IIOAMHOKECTBO, OIE€paliy HaJ MHOXXECTBAaMH; YMETh
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
ONMCAaHUS PEAIBHBIX IIPOLECCOB U SABJICHUU U NPU PELICHUN
3aja4, B TOM YHCJIE U3 IPYTUX YU€OHBIX IPEIMETOB;

- yYMETb OIEPUPOBATH NOHATUSAMHU: HATYpaJIbHOE YHCIIO,
L€JI0€ YMCIIO, OCTATOK IO MOIYJII0, PalMOHAIBHOE YHCIIO,
HMPPALMOHAIBHOE YHUCJIO, MHOXKECTBA HATypPaJbHBIX, LIEJbIX,
palMOHAIbHBIX, JENCTBUTEIbHBIX 4HCell, YMETh
WCIIOh30BaTh TMPU3HAKU JICTMMOCTH, HAUMEHBIIUN OOIINi
JIeTUTeNIb M HauMeHbllee oO0Iiee KpaTHOe, aJTOpPUTM




3a7ayd B 00Opa30BaTEIbHON JCSITCIIBHOCTH U
KU3HCHHBIX CUTYaIHsIX;
- YMETb MHTETpUPOBAaTh 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIABHUT'aTh HOBBIC niacu, npeajiaraTtb
OpPUIrHHaJIbHBIC ITOAXOAbI U PCHICHUSA
- HUMCTh BHYTPCHHIOIO MOTHBAIUIO,

BKJIIOYAIONIYK0 CTPEMJIEHUE K JOCTHXKECHHIO
ueian " ycnexy, OIITUMHU3M, MHUIITMATUBHOCTD,
YMEHHE JEHCTBOBaThb, MCXOHsl U3 CBOUX
BO3MOKHOCTEH

EBKimIa mpu penieHuu 3aaad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS,

- YMCTb OICPHUPOBATH MNOHATHAMH: KOMIIJICKCHOC YHUCIIO,
COIPSDKEHHBIE KOMIUICKCHBIC YHCJIa, MOJYJIb M apryMEHT
KOMIUICKCHOTO 4Hcia, ¢opMa 3aluCh KOMILUIEKCHBIX YHCEI
(reoMeTpuYecKas, TPUTOHOMETPUYECKasi U ajredpandeckas);
yMeTh  MpPOU3BOAWUTH  apudmMeTHuecKkue  ACUCTBUS €
KOMILIEKCHBIMHU YHCIIAMU; NIPUBOJIUTH IPUMEPHI
HCIIOJB30BaHUs KOMIIJICKCHBIX YHCCII,

- YMETh MOJICIIMPOBATh pEallbHbIC CUTYallMM Ha S3BIKE
MaTEMATUKU, COCTAaBJIATH BbIPpAKCHUA, YpaBHCHMU,
HEpAaBEHCTBA W WX CUCTEMBbl 10 YCJIOBUIO 3aJlavHu,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM
ammapara  anreOpbl,  HHTEPIPETUPOBATH  IMOJYYCHHBIH
pe3yJIbTaT; CTPOWTH MATEMATHYECKUE MOJCIH C ITOMOIIBIO
TCOMETPUYUCCKUX TMOHITHH U BEJIIMYHH, PEIIaTh CBS3aHHBIC C
HUMH TIPAKTHUYCCKUC 3aJadr, COCTaBJISATbH BCPOATHOCTHYIO
MOJICNIb W HMHTEPIPETUPOBATh IOJYYCHHBIH pE3yJbTarT,
peliaTh NPUKIIAAHBIC 3aJa4d CpCACTBAMU MATCMATHYCCKOI'O
aHaliM3a, B TOM 4YHCJIE COIMAIbHO-DKOHOMHUYECKOTO U
(hu3HUECKOro Xapakrepa

OK 02 HUcnonbs3oBath
COBpEMEHHBIE CPEJICTBA
[OKCKa, aHaJIn3a U
MHTEPIPETAIINH
nH(pOpMaLuY, U
MH(pOpMaIMOHHBIE
TEXHOJIOTUH JIJISl BBITTOJIHEHUS
Bamay mpodeccruoHambHOM
eI TeNbHOCTH

- YME€Th B3aWMOJICHICTBOBATh C COLUUAIBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUIMHU
7 Ha3HA4YCHUEM;
- CIIOCOOHOCTH
MPUHUMATh
OpPUEHTHUPYSICh Ha
HOPMBI U LIEHHOCTH;
- TOTOBHOCTh K TPYAY, OCO3HAaHUE LEHHOCTH
MacTepcTBa, TPYyI0to0ue;

- TOTOBHOCTb K AaKTHBHOHM JESATEIBHOCTH
TEXHOJIOTHYECKOM u CcoIMaJbHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUITUUPOBATH,
IUIAHUPOBATh M CAMOCTOSITEIBHO BBINOJHSATH

OLICHUBATDH CUTyallUl0O "
OCO3HaHHBIC pelICHMA,
MOpaJIbHO-HPAaBCTBCHHELIC

- YMETh ONEPUPOBATh MOHATHSAMHU: palliOHAIbHAS (YHKIIUS,
HoKa3aresnbHas byHKIHS, CTereHHast byHKLHS,
aorapudmuyeckas byHKIMS, TPUTOHOMETPUYECKHUE
¢byHkuuu, obpaTHble (QYHKIMHM;, YMEHHE CTPOUTH TpaduKu
M3YYEHHBIX (DYHKIM, NCTIOIH30BaTh TPAPHUKH MPH U3YICHUU
MPOIIECCOB U 3aBUCHMOCTEMW, MPU PEIICHUH 33134 U3 APYTHX
y4eOHBIX IPEMETOB U 3a]1a4 U3 PeajbHOM KU3HHU; BBIPaXKaTh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

- yMeTb  ONEpUpoBaTh  MOHATUSAMH:  TOXKJIECTBO,
TOXJIECTBEHHOE TpeoOpa3oBaHNe, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHMH W  HEPaBEHCTB, PaBHOCHIBHOCTh
ypaBHEHHI, HEPaBEHCTB M  CHCTEM, paIllOHAIbHBIC,
UppaloHaAIbHBIE, 1oKa3aTesbHbIE, CTETIEHHBIE,




TaKylo J1€ATEeIbHOCTB;

- TI0JIy4aTh HOBBIE 3HAHMSI, €T0 NHTEPIPETALNH,
IpeoOpa30BaHUIO0 U IPUMEHEHHUIO B Pa3IMYHbIX
yueOHBIX CHUTyallUsX, B TOM 4YHCIE TIpHU
CO3/IaHUH YYEOHBIX M COIIMATIBHBIX IIPOCKTOB;

- BBIBIISITh IIPUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJIu3upoBaTh 3aJaudy, BbIIBUraTh TMIIOTE3Y
€€ PpelIeHMWs, HaXOIUThb AaApPryMEHThl JUIs
JI0KAa3aTeNIbCTBA CBOUX YTBEPXK/IEHUH, 33a1aBaTh
napameTpbl U KpUTEPUU PELLICHUS;

- BJaJICTh HAaBBIKAMU MOJIY4YEHUs HH(DOpMAIUH
13 UICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEILHO

OCYIIECTBIIATh TIOUCK, aHaJm3,
CHCTEMaTH3alUI0 u MHTEPIIPETAIHIO
UHPOpPMALIMK  Pa3IMYHBIX BHIOB MU (GOpM
Ipe/ICTaBICHNUS;

- UCIOJb30BaTh CPEACTBA MH(POPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B pEIICHUU

KOTHUTHBHBIX, KOMMYHUKATUBHBIX u
OpPraHM3aIlMOHHBIX 337a4 C COOIIOJEHUEM
TpeOoBaHUI SPrOHOMHKH, TEXHHUKHU

0€30IaCHOCTH, TMTHEHBI, pecypcocOepexeHus,
NpaBOBBIX M OTHYECKHX  HOPM, HOPM
nH(pOPMaIMOHHON 06€30MacCHOCTH;

- BJIaJICTh HaBBIKAMHU PACIIO3HABAHMS U 3aIUTHI
uHpopMaLnu, HTHPOPMALMOHHOM 0e30macHOCTH
JMYHOCTH

norapuMUUecKue,  TPUTOHOMETPHYECKUE  YpaBHEHHS,
HEepaBeHCTBA M CHCTEMBI; YMEThb pelath ypaBHEHWS,
HCPABCHCTBA U CUCTCMbI C MMOMOLIBIO PA3JIMYHBIX IMPUCMOB,
peliaTh ypaBHEHUsI, HEPAaBEHCTBA U CHCTEMBI C [TapaMeTpoM;
NPpUMCHATL YpPaBHCHUSA, HCPABCHCTBA, WX CHCTCMbI JIA
pelIeHHsT MaTeMaTHYeCKUX 3aJad M 3aJady U3 Pa3iIHyHbIX
o0JacTeil HayKH U peaNbHOM KU3HH;

- yMeThb CBOOOJHO OIEPHPOBATh MOHITUSIMH: JIBIXKCHUE,
napajulebHbIA MEPEHOC, CUMMETpHUs Ha IUIOCKOCTH U B
IPOCTPAHCTBE,  I[OBOPOT,  IpeoOpa3oBaHUEe  MOJO0OUS,
nono0HbIe  (QUTYpBl; YMETh pacro3HaBaThb paBHbIE U
no00HbIe (HUrYpbl, B TOM YHCJIE B IPHPOJE, UCKYCCTBE,
APXUTCKTYPE, YMETb HCIIOJIB30BaTh TCOMCTPHUICCKUC
OTHOILICHUS, HAXOAUTh I'€OMETPUYCCKHE BEJIMYHMHBI ([UIMHA,
yroji, IJIOMaab, O00beM) IMpHU PEIICHUU 33Jad U3 JPYTrHX
y4eOHBIX MTPEJAMETOB U U3 PeabHON KU3HU




OK 03 ILtanupoBats u
[peaTM30BbIBATh COOCTBEHHOE
podeccnoHanbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[peANPUHUMATEIBCKYIO

eI TeTbHOCTD B
npodeccruoHanbHOM cdepe,
MCTI0JTB30BaTh 3HAHUS 10
(bMHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CHTYaIUIX

- TOTOBHOCTb K CaMOBBIPQ)KCHHIO B Pa3HbBIX
BHJAX MCKYCCTBA, CTPEMJICHHE IIPOSIBIATH
KayecTBa TBOPUYECKOMN JINYHOCTH;

- HMeTb HHTEpeC K pa3IMyHbIM cdepam
npoeCCUOHATIBHON  IEATENbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAaHHBIA BBIOOP  Oyamylein
npodeccud M pPeaTn30BBIBATH COOCTBEHHBIE
KU3HEHHBIE IJIaHbl; TOTOBHOCTh U CLIOCOOHOCTh
K o0oO0pa3oBaHMIO M CaMOOOpa30BaHMIO Ha
IIPOTSKCHUM BCEU XKU3HU;

- QHAJIM3UPOBATH MOJTYYEHHbIE B XOJI€ PEIICHUS
3aJ]a4M pe3yJbTaThl, KPUTUYECKU OLIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

- CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PELICHUS
npoOJeMbl C Y4€TOM HMEIOIIUXCS PEecypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHU;
- YMETb OLEHUBAaTb PUCKU MU CBOEBPEMEHHO
IPUHUMATD PELIEHUS 10 UX CHUKEHUIO;

- cpopMHMpOoBaTh NpHU3HABaTb CBOE IPaBO U
IIPAaBO APYTHUX JIFOJIeH Ha OMIUOKHU.

- YMETb ONEPUpPOBaTh MOHATHUSAMH:  PAlMOHAJIBHBIE,
HMppaLMOHAJIBHEIE, MTOKa3aTeNbHBIE, CTEIICHHBIE,
JOrapu(pMHUUECKUE, TPUTOHOMETPUYECKUE YPaBHEHUS U

HEPaBEHCTBA, UX CHCTEMBI;
- YMCTb OIICPpHUPOBATH IMOHATHUAMU: MHOI'OIpaHHUK, CCUCHUC
MHOTOIPaHHHKa, Ky0, Mapajieienuie]l, npu3Ma, mupaMusia,
¢urypa U MoOBEepXHOCTh BpAIICHUS, IIIUHIAP, KOHYC, LIap,
cepa, ceueHus: purypsl BpaleHus, MIOCKOCTh, KacaoIasics
chepbl, UWIMHAPA, KOHYyca, IUIOIIAAb IOBEPXHOCTH
MUPAMUJIBI, PU3MBI, KOHYCa, LHJIMHAPA, IUIomanb chepsl,
o0beM  Ky0a,  TPSAMOYTOJIBHOTO  Mapajulelenunesna,
NUPAMU/IbI, TPU3MbI, LWIXHIApPA, KOHYCa, MIapa; YMEHHE
I/I306pa)KaTI) MHOTI'OTpaHHUKH W IMOBCPXHOCTU BpalICHUSA, UX
CEYCHHS OT PYKH, C TIOMOIbI0 YEPTEIKHBIX HHCTPYMEHTOB H
OJICKTPOHHBIX CPCACTB; YMCTb paCllO3HABAaTb CUMMCTPHUIO B

IIPOCTPAHCTBEC; YMCTb paciio3HaBaThb IIpaBUJIbHBIC
MHOI'OIpaHHUKH,

- YMCThH OIICPpHUPOBATH NMOHATUAMU: IIPAMOYTOJIbHAA CUCTEMaA
KOoOpAuHAT, KOOPAHWHATBI TOYKH, BCKTOpP, KOOPAWHATLL

BEKTOpa, CKAJISIPHOE IMPOU3BEICHUE, YTOJI MEXKIy BEKTOPAMH,
CyMMa BEKTOPOB, IPOW3BEIACHHEC BEKTOpa Ha YHUCIIO;
HaXOJWTh C TIOMOIIBbI H3YUYEHHBIX (OPMYIT KOOpPAMHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE MEXKTY TBYMS TOUKAMU;

- yMemb Onepuposamv NOHSAMUAMU. 2pag, Ces3Hbli 2pag,
oepeso, Yuki, epag) Ha NI0CKOCMU, YMeHue 3a0asamv u
ONUCHIBAMb 2PApbl PAIUYHBIMU CROCOOAMU, UCTOIL308AMb
epaghvl npu pewenuu 3a0ad;

- ymemsb c60000HO ONEpUPOBAMb NOHAMUSIMU. COUYemanue,
nepecmaHoBKa, Yucio COYemaHull, YUCIO NepecmaHo80K;
ounom Hvlomona, ymemv npumensms KOMOUHAMOPHbIE
Gaxmol u paccysicoenus 0 peueHus 3a0ay;

- yMemb  HAXOOUMb  GEPOAMHOCMU  COOLIMUL €
UCNONL308AHUEM 2PADUUECKUX MeMO008, NPUMEHAMb Ol
pewieHuss  3a0a4  (QOPMYnbl  CIONHCEHUs. U YMHONCEHUs




seposmuocmeil, QOpMyny NOIHOU BEPOAIMHOCMU, DOPMYIY
Bepunynnu, kombunamopmvie pakmot u popmynvi; oyenusamo
8EPOAMHOCIU  PEANbHbIX COOLIMUL, YMemb ONnepuposams
NOHAMUSAMU:  CAVYAUHAS — GeIUYUHA,  pacnpedeneHue
geposamuocmel, MamemMamuyeckoe oicuoaHue, OUCnepcus u
CMAaHOapmHoe OMKIOHEeHUe CIYHAUHOU GelTUUUHbL, (DYHKYUU
pacnpeoeneHust u NIOMHOCU PABHOMEPHO2O,
NOKA3AMENbHO20 U HOPMATbHO2O PACHpeOeNeHull; yMemb
UCNONIb3068aAMb  CEOUCMBA U3YUEHHBIX pacnpedeneHuti s
pewenuss 3a0ay, 3HAKOMCMBO ¢ NOHAMUAMU. 3AKOH OONbUIUX
yucen, Memoobl  8blOOPOUHBIX — UCCIEO08AHULL,  YMemb
npUBOOUMb NpUMepPbl NPOSAGIEHUS 3AKOHA OONbUUX YUCel 6
NPUPOOHBIX U 0OUECNBEHHBIX AGNEHUSX,

- ymemb C80O00HO ONEPUPOBAMb NOHAMUAMU. NIOUAO0b
Queypol, 0bvem ¢hueypul, Geruuuna yenda, paccmosimue om
MouKu 00 NJIOCKOCMU, PACCMOSHUE MeNCOY NPIMbIMU,
paccmosnue mexncoy NIOCKOCMAMU, NI0Wadsb  cghepol,
NI0WAOb  NOBEPXHOCMU — NUPAMUObL,  NPUMbl,  KOHYCd,
YuruHopa, odvem Kyod, npsamMoy2oibHO20 napaiieienuneod,
nupamuosl, NPu3Mbl, YUIUHOPA, KOHYCA, WApa;, YMeHue
HAxX00umov OmHoueHue 00vbemos n0O0OHLIX hucyp

OK 04 DddexTuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJJIEKTHBE U
KOMaH/ 1€

- TOTOBHOCTh TMPOTHUBOCTOSITH  WJEOJIOTHH
DKCTpEMH3Ma, HalMOHANW3Ma, KceHodoluwu,
JTUCKPUMHUHAITUU o COITMAILHBIM,
PENUTHO3HBIM,  PAcOBBIM,  HAIlMOHATHHBIM
MIpU3HAKaM;

- chopMHUpOBaTH HPABCTBEHHOE CO3HAHHUE,

ATUYECKOTO OBEACHUS;
- TOTOBHOCTh K TpPYAYy, OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYyI0to0ue;

- CTaBUTHh MPOOJEMBI M 3a/1auH, JOMYCKAIOIIHNE
aJIbTEPHATUBHBIE PELICHUS;

- BJIQJIETh PA3IMYHBIMHU CIIOCOOAMU OOIICHHS U
B3aUMOJICUCTBUS;

- YMeThb ONEpUpOBATH MOHATHUSAMH: CIIY4YalHBI OMNBIT U
ciyyaiiHoe CcOOBITHE, BEPOSTHOCTb CIYy4alHOTO COOBITHS;
YMETb  BBIUUCIATH  BEPOSITHOCTH C  HCIHOJB30BaHUEM
rpadu4ecKux METO/0B; MPUMEHATh (OPMYINbI CIOXKEHUS U
YMHOXEHHUSI BEpOSATHOCTEH, KOMOMHATOpHbIE (AaKTBl U
(dbopMynbl TIpU pEUIeHUM 3ajay; OLEHUBATh BEPOSITHOCTH
pearbHbIX  COOBITHH;  3HAKOMCTBO CO  CIIy4ailHbIMHU
BEJIMYMHAMHU; YMEHHUE TIPUBOAUTH MPUMEPHI MPOSBICHUS
3aKoHa OOJBIIMX 4YHCET B MPHUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHSAMH: CTEHEHb C
LelbIM  TOKa3aTelieM, KOpPeHb HaTypalbHOM  CTEIEeHH,
CTENEHb C PpAlMOHAJIBHBIM II0OKAa3aTelIeM, CTENEHb C




--apryMEHTUPOBAaHHO BECTH JHAJOT,
CMAr4aTh KOH(QJIMKTHBIE CUTYalLlUH;

- pPa3BEepPHYTO U JIOTUYHO M3JIaraTb CBOK TOYKY
3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB;
COBMECTHAs JI€ATEIbHOCTD:

- IIOHMMAaTb M HCIOJIb30BaTh IPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- BBIOMpaTh TEMAaTHKy U METOJbl COBMECTHBIX
JEeUCTBUM C Yy4YeTOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

- KOOPJIMHHMPOBATH W BHINOJHATH pPabOTy B

YMETb

YCIOBHUSIX ~ PEaJIbHOr0,  BUPTYaJIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- chopmMupoBaTh  CaMOKOHTPOJIb,  YMETb
NpPUHUMATh  OTBETCTBEHHOCTh 32  CBOE

MOBEJICHNE, CIIOCOOHOCTh aJanTUPOBAThCS K
OSMOLIMOHAIBHBIM H3MEHEHUSM M MPOSBIATH
TUOKOCTB, OBITH OTKPHITHIM HOBOMY;

- chopmHpoBaTh  COLMAIBHBIE  HABBIKH,
BKIIIOUAIOIME  CIIOCOOHOCTH  BBICTpauBaTh
OTHOLIEHUSI C JIPYIMMH JIIOJIbMHU, 3a00TUTHCA,
MPOSIBIISATH MHTEPEC U pa3pemiaTh KOHQIUKTHL
- cpopmMupoBaTh INPUHATBIE MOTHUBBI U
apryMEeHThl JApYrMX JIIOJ€d TpU aHalu3e
Pe3yabTaTOB ACSATEIBHOCTH

JIEHCTBUTEIBLHBIM (BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapupm
qucia, CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJIBHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH NOHATHUSAMH: Tpadux
dbyHkMKM, oOpaTHas (QYHKIUSA, KOMIO3UIMS (PYHKIUH,
nuHeWHas (QyHKOMS, KBajgpaTHYHAs (QYHKIUS, CTEICHHAs
GyHKIMA C LeIblM I0Ka3aTeleM, TPUTOHOMETPUYECKUe
¢byHkuuu, oOpaTHBIE TPUTOHOMETpUYECKHE  (YHKIIUH,
HoKa3areiabHass M Jorapupmuueckas (QyHKIUM;, YMETb
CTpOUTh TpapuKu (PYHKIHUI, BBIIOIHATH HpPeoOpa3oBaHMUS
rpauKkoB QPyHKITUI;

- yMEeThb HCHOJB30BaTh rpaduku (yHKUMN [UIS H3y4CHHS
IPOILIECCOB U 3aBUCUMOCTEH NP PELICHUH 33134 U3 JAPYIHX
y4eOHBIX TIPEJMETOB M W3 pPEATbHOH IKHU3HH, BBIPaKaTh
(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- CBOOOJHO ONEpUpPOBATh HMOHATHAMH: YETHOCTh (YHKIIHH,
HNEpUOJUYHOCT  (YHKLUH, OTrPaHUYEHHOCTb (YHKIIHH,
MOHOTOHHOCTH (DYHKITHH, SKCTpeMyM (YHKIIMH, HanOOJIbIIIee
U HauMeHbllee 3HaueHUs (PyHKIMM Ha IPOMEXYTKE; YMETh
POBOJUTH UCCIICAOBAHHE ()YHKIINH;

- YMETb HCIIOJIb30BaTh CBOMCTBA U TpapuKu (QyHKIUH 171
peleHusi ypaBHeHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA
pELIECHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- ymemb C60600HO Onepupo8amb HNOHAMUAMU: MOYKA,
npAMas, niO0CKOCMb, NPOCMPAHCMBO, OMPEZOK, YU, NIOCKUL
yeor, 08Y2paHHbll yeor, Mpexzpanubii yeor,
nepecexkarnowuecs, napaiieibHvle U CKpeuwusaruuecs
npsamovie, NapaiielbHOCMy U NEPREHOUKYIAPHOCINb NPAMbIX U
NIOCKOCMEl, Y20l MeNCOY NPAMBIMU, Y20l MeNCOY NPAMOU U
NIOCKOCMbIO, Y201 — MeHcOy  NIOCKOCMAMU,  YMeHue
UCNONb306aMb NPU peuleHuu 3a0ad U3y4eHHvle akxmol u
meopemvl NAAHUMEMPUU, YMeHUe OYEeHUBAmMmv pasmepbl
00beKmo8 6 OKpyJcalowem mupe; ymemsb ONepuposamby
NOHAMUAMU.  MHO202DAHHUK,  CeYeHUue MHO20CPAHHUKA,




NpABUNbHBINL MHO202PAHHUK, Npusmd, nupamuoa, guzypa u
NOBEPXHOCMb  8pauUjeHUs, YUIUHOp, KOHYC, wap, cgepa,
paseepmka NOGEPXHOCMU, Ce4eHus KOHyca U YUTUHOPA,
napanienvbHvle OCU UMY  OCHOBAHUIO, CeyeHue wapa,
NJIOCKOCMb, KACAIOWAACA chepbl, YUnuHopa, KoHyca, ymeHue
cmpouma ceyeHue  MHO202PAHHUKA, uzobpaxcamso
MHO202PAHHUKU, (Ueypbl U NOBEPXHOCMU BPAWEHUS, UX
ceyeHus, 8 MOM HUCe ¢ NOMOWBIO INEKMPOHHLIX CPEOCm8;
VMeHUue NpUMeHAmMb CE0UCMEA 2eoMempuieckux guayp,
CAMOCMOAMENLHO HOPMYIUPOBAMb ONpeOeeHUsl U3YUAeMbLX
Queyp, 6vlosucamev eunomesvl O CEOUCMBAX U NPUSHAKAX
2eomempuieckux @ueyp, 0O0CHO8bI6aMb UNLU ONPOBEP2anb

ux;, yMmeHue npoeoouUmMs  Kiaccugukayuio  Quayp no
PA3UYHbLIM  NPUSHAKAM, — 6bINOJHAMbL — HEeo0Xooumble
OONONHUMENbHBLE NOCMPOECHUS.
OK 05 OcyiecTBisTh - IPUHATH TPAJAULMOHHBIE HAIMOHAIBHEIE, | - yMETh OIIEpUPOBATh MTOHATUSIMH: cpenHee
YCTHYIO M IUCBMEHHYIO o011eyenoBeyecKue IYMaHUCTHYECKHE u | apudpmerHyeckoe, Me[uaHa, HauOoibllee W HaUMEHbILEe
KOMMYHHKAIUIO HA JIEMOKpPAaTUYECKHAE LIEHHOCTH; 3HAQ4YEHMs, pa3Max, IUCIIEPCUs, CTaHAAPTHOE OTKJIOHEHUE
FOCYIapCTBEHHOM SI3bIKE - COBEpLICHCTBOBATH A3BIKOBYIO U | YUCIIOBOrO Habopa; yMeHHe H3BJeKaTb, WHTEPIPETUPOBAThH
Pocculickoit denepanuu ¢ YUTATENIbCKYI0 ~ KYJNbTYypy  Kak  CpeacTBa | MH(GOpPMAIMIO,  TPEACTaBICHHYHO B Tabimumax, Ha

Y4ETOM OCOOCHHOCTEN
COIIMAIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B3aUMOJICHCTBUSL MEXIY JIOJABMH M TIO3HAHHUS
MHpa;
- 0CO3HAaTh LIEHHOCTH HAayYHOH AeATEeIHHOCTH,

TOTOBHOCTb  OCYILECTBISTH  INPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JIESTEIIBHOCTD
VHAUBUAYAJIbHO U B TPYIIIIE;

- BHOCHUTb KOPPEKTUBBl B JI€ATENbHOCTD,

OLICHUBATL COOTBCTCTBUC PE3YJIbTATOB LCIIAM,
OLCHUBATb PUCKHU HOCHGILCTBI/Iﬁ JACATCIIBHOCTH,

- BJIAJETh HaBBIKAaMH yueOHO-
HICCIIEN0BATEILCKOMN Hu MPOEKTHOM
JIeSITENLHOCTH, HaBBIKAMH paspenieHus
npo0Jem;

- CO3J1aBATb TCKCTHI B PA3JIMYHBIX (I)OpMaTaX C

auarpammax, rpa@ukax, oTpakarollylo CBOIMCTBA peabHbIX
MPOLIECCOB U SABJIEHUH; MNPEACTaBIATh WH(GOPMAIUIO C
IIOMOIIBIO TabIH1L " Jyarpamm; HCCIIEI0BATh
CTaTHUCTUYECKUE JIlaHHblE, B TOM 4YHUCJIE C IMPUMEHEHUEM
rpaM4ecKuX METOJIOB U 3JEKTPOHHBIX CPE/CTB;

- yMeTh ONEpUpPOBaTh TMOHATHUSAMH: TOUYKa, TMpsMas,
IJIOCKOCT, MIPOCTPAHCTBO, JBYTPaHHBIN yTro,
CKpELIUBAIOIINECS psIMBbIE, napayienbHOCTh u

MEPIEeHIUKYJISIPHOCTD MPSAMBIX U IMJIOCKOCTEH, Yroid MExXIy
IPSIMBIMH, YTOJI MEXKY MPSIMON M IJIOCKOCTBIO, YTOJI MEXY

IJIOCKOCTSIMH, PACCTOSHHE OT TOYKH JIO TUIOCKOCTH,
paccTosiHuEe  MEXJIYy MpPSAMBIMHU, PACCTOSHUE  MEXAY
IUIOCKOCTSIMH;

- YMCTb HCHOJB30BATh IMPU PCHICHUN 3aJa4 HW3YUYCHHBLIC




y4eTOM Ha3HAuYeHUs WHPOPMALUU W IICTICBOU
ayIUTOPHH, BBIOUpAs ONTUMaIBHYIO (opmy
MpEACTaBJICHUA U BU3yaJIU3allhU,

- BIAUETh  HAaBBIKAMH  ITO3HABATEIbHOMN
peduieKCHM  KaK OCO3HaHUS COBEPIIAEMBIX
JNCHCTBUH W MBICIHUTENBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAaHMI

(GakThl W TEOpeMbl IUIAHUMETPUH; YMCHHE OIICHHBATh
pa3Mepsl 00BEKTOB OKPYKAFOIIET0 MUPA;

- ymemb CB0O0O0HO ONEPUPOBAMb NOHAMUIMU. CPeoHee
apughmemuueckoe, meouaua, HauboIvbUee U HAUMEHbULee
3HAYeHUs, pamax, OUcCnepcus, CMmaHoapmuoe OMKIOHEeHUE
O/l ONUCAHUSL HUCTOBbIX OAHHBIX, YMemb UCCLe008aAMb
cmamucmuyecKue OaHuvie, 8 MOM YUCle C NPUMeHeHUeMm
epaghuueckux — mMemooo8 U DJNeKMPOHHBLIX  CPeOCms;
epaguuecku ucciedo8amsv COBMeCmHbvle HAOMOOeHUs C
HOMOWBIO OUALDAMM PACCEUBAHUSL U TUHEUHOU pe2peccuul

OK 06 IIposBnsaTh
Pa’KJaHCKO-
[MaTPUOTHYECKYIO MO3ULHIO,
IEMOHCTPHUPOBATh
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPAJULIMOHHBIX
00I1IeUeTOBEYECKUX
[IEHHOCTEH, B TOM YHCIIE C
Yy4€TOM rapMOHU3ALUU
MEKHAIMOHAJIbHBIX U
MEKPEITUTUO3HBIX
OTHOILEHUM, TPUMEHATh
CTaHIapThI
AQHTUKOPPYILIHOHHOTO
[TOBECHUS

- TOTOBHOCTh K AaKTHBHOHM JEATSIBHOCTH
TEXHOJIOTHYECKOM u COIIMAJIbHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATD,
MJIAHUPOBATh W CAMOCTOSATEIBHO BBIIOIHIThH
TaKyl J1€ATeJIbHOCTb;

- IUIAHUPOBATh U OCYUIECTBJIATH JCHCTBUSA B
OKpY’Kalolllel Ccpelle Ha OCHOBE 3HaHUs Lieyel
YCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA;

- CaMOCTOSTEIBLHO OCYULIECTBIISATh
MO3HABATEIIbHYI0  JICSITEIIbHOCTh,  BBISBIISTH
npoOyieMbl, CTaBUTh U (POpMyIHpOBaATh
cOOCTBEHHBIE 3a7ayl B  0Opa30BaTeIbHOMN
JIEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

- CIocoOCTBOBATH (hopMHpPOBaHUIO u
MPOSIBJICHUIO MIMPOKOW SPYIUMLUHUU B Pa3HBIX
00J1acTAIX 3HAHHUM, MOCTOSHHO IMOBBIIIATHL CBOM
00pa30BaTeNbHbII U KYJIbTYPHBIN YPOBEHb;

- cdopmupoBarh, pa3BUBATh CIOCOOHOCTH
MOHUMATh MUP C MO3UIMH JAPYTrOTO YeIOBEKa

- YMEThb peuiarb TEKCTOBBIC 3a/ladll Pa3HbIX TUIOB (B TOM
qrcie Ha MPOICHTHI, TOJM W 4YacTH, HA JBI)KEHHUE, padoTy,
CTOMMOCTbh TOBapOB M YCIYT, HAJOTH, 33Ja4d W3 OOJACTH
VOPaBJICHUS JUYHBIMH W CEMEHHBIMH  (UHAHCAMU);
COCTABJISITh BBIPAKEHUS, YPaBHEHHUs, HEPABEHCTBA M HX
CUCTEMBbI 110 YCIOBHIO 3aJa4yM, HMCCIIEIO0BATh II0Jy4YEHHOE
pelleHre 1 OlEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- *ymems onepuposamv NOHAMUAMU: OnpedeneHue, akCuomda,
meopema, credcmaue, C80LUCmMaeo, NPU3HAK, 00KA3AMelbCMmEo,
PABHOCUNbHBIE  (DOPMYIUPOBKYU,  YMemb  OPMYIUPO8ams
obpammoe U NPOMuUBONON0NHCHOE YMBePAUCOeHUe, NPUBOOUMD
npumepvl U KOHMPHPUMEPbL,  UCNOIb308AMb  MEmoo
Mamemamuyeckou UHOYKYUU;, HNPOBOOUMb O0KA3AmMebHble
PAccyxicoenus npu peuleHuu 3a0ay, OYeHUusamy 102U4ecKyio
NPABUILHOCb PACCYHCOCHULL,

- *ymemv  c80000HO  Onepupoeamv  NOHAMUIMU:
nociedo8amenrbHOCmy,  apugmemuyeckas — npozpeccus,
2eomempuyeckas npozpeccus, OeCKOHeYyHO YOblearowas
2eomempuyeckas npoepeccusi; ymMembs 3a0aeamo
nOC1e006amMeNbHOCMU, 8  MOM — Yucie ¢  NOMOUbIO
PEKYPPEHMHBIX (PopMYIL;

- *yumemsv @vIOUpamv NOOXOOAWULL MemOO O pPeuleHusl
3a0auu; NOHUMAHUE ZHAYUMOCIU MAMEMAMUKU 6 U3YYeHUU
NPUPOOHBIX U OOUECMBEHHBIX NPOYECCO8 U SAGNEHUL, YMEemb




PAcno3nasams — NposigleHue  3aKOHO8  MAMeMamuku 8
uckyccmee, ymems npugoOUms NpumMepbl Mamemamuyeckux
OMKPLIMUL POCCUUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU

OK 07 ConelicTBOBaTh
COXPaHEHHUIO OKPYKAIOIICH
CpeIbl, pecypcocOepekeHHIO,
[MPUMEHSATH 3HAHUS 00
M3MEHEHHUH KJIMMaTa,
[IPUHITATIBEI OEPEHKITHBOTO
[IPOU3BOJICTBA, 3P (HEKTUBHO
IeliCTBOBATh B UPE3BbIYANHBIX
CUTYyaIHsIX

- HE MPUHUMATH JICUCTBHS, MPUHOCALINE BpE.
OKpYKalolllei cpee;

- yYMeTh MPOTHO3HPOBATh HEOIATONPUSTHBIE
3KOJIOTUYECKHE MIOCJIEICTBUS
MPEAIPUHUMAEMBIX JEHUCTBUM, PEAOTBpAIIATh
UX;

- paclupuTh OTIBIT
3KOJIOTUYECKOW HAIPaBJIEHHOCTH;
- pa3pabaThiBaTh IUIAH PEHICHHS MPOOIEMBI C
Y4E€TOM aHajiM3a UMEIOLUXCS MaTepualbHbIX U
HEMAaTEPUAIBHBIX PECYPCOB;

- OCYIIECTBJISITh LEJICHANPABICHHBIA IOUCK
nepeHoca CpeiACcTB M CHOCOOOB JEHCTBUS B
npohecCHOHANBHYIO CPey;

- YMETbh NIEPEHOCUTH 3HAHUA B TTO3HABATEIbHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;
- MpeJIIaraTh HOBBIE ITPOEKTHI, OLICHUBATh UAECH
C IIO3UUMH  HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JaBaTh OLIEHKY HOBBIM CHUTYallUsiIM, BHOCHUTh
KOPPEKTUBBl B  JEATEIBHOCTh, OIICHHUBAaTh
COOTBETCTBHUE PE3YIBTATOB LIEISIM.

ACATCIIbHOCTH

- YMETb ONEpPHPOBATH MOHATHUAMU: (DYHKIIHS, HEMpEpbIBHAS
GbyHKIUS, TPOW3BOJHAS, MEPBOOOpa3HasA, OMpPEIeICHHbII
UHTErpajil; yMETb HaxOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIUH, UCTIONIB3YS CIIPABOYHbBIE MAaTEPHAIIbI; UCCIIEI0BATh
B MpOCTEHIIUX ciay4asx (QyHKOUM HAa MOHOTOHHOCTH,
HaXOJUTh HaUOOJbIINE U HAMMEHbIINE 3HAaYCHUs (YHKIIHII;
CTpOUTH TpaUKH MHOTOWIEHOB C  HCIOJIb30BAHUEM
anmapara MaTeMaTU4eCcKoro aHaNMn3a; IIPUMEHSATH
IPOU3BOJHYIO IIPU PELICHUM 33]a4 Ha JBUKEHHE; PELIaTh
NPAaKTUKO-OPUEHTUPOBAHHBIE 337aud Ha HauOOIbIINE U
HauMEHbIIINE 3HAYEHMsI, HA HaXO0XKJEHUE IyTH, CKOPOCTH U

YCKOPEHUS;
- yMeThb OIEpUPOBaTh  TOHSATUSMU:  JIBIDKCHHE B
IPOCTPAaHCTBE, TMOAOOHBIE (GUTYpPHl B  IMPOCTPAHCTBE;

WCIIOJb30BaTh OTHOUIEHHWE IUIOIIAJEH ITOBEPXHOCTEH U
00BEMOB MOAOOHBIX (GUTYp MIPH PEIICHUH 33]1aY;

- YMETh BBIYHCIATH T€OMETPUYECKHE BEIWMYHUHBI (IJIMHA,
yroJl, TUIOMIa/lb, 00BEM, MIIOMIAAb TTOBEPXHOCTH), UCTIONIB3Ys
M3YYCHHBIE (POPMYIIBI U METO/IBI,

- *ymemv onepuposamv NOHAMUAMU: HENPEPLIBHOCHIb
@yHKkyuu, acumnmomul epaguxa yHKyuu, nepeas u 6mopas
Nnpou3800HAs (DYHKYUU, 2eomempuyeckuli u Quauyeckuil

CMbICI  NPOU3BOOHOU,  NEpBOOOPA3HAs,  ONpeoesleHHbll
ummezpan,  ymemv  HAX00UMb  ACUMAMOMbL  2paguKa
@QyHKYUuU;,  yMeHue  BbIYUCTAMb  NPOU3BOOHbBIE — CYMMbL,

npou3eeoeHUs], YaCMHO20 U KOMNO3UYUU PYHKYULL, HAXOOUMb
VpasHeHue KacamenbHol K epapuxy Gyrkyuu,

- ¥memv ucCnonv3o8amsv NPOU3BOOHYIO O UCCIEO008AHUS
@yHKYull, 0N  HAXOMCOEHUs HAUTYHUe20 pelleHUus 8
NPUKTIAOHBIX, 6 MOM YUCIe COYUATbHO-IKOHOMUUECKUX U
Qusuneckux 3adauax, Ons ONpedeleHus CKOpoCmu U




VCKOpeHUsl, Haxooums niowaou u obvemvl ¢ueyp ¢
HOMOUWbIO unmezpana, npuoouUms npumepwl
MamemamuyecKozo MOOenuposaHus c HOMOWBIO
ougpeperyuanvHulx ypasHeHutl,

- ®ymemv  c60000HO  onepupogamv  NOHAMUAMU:
NPAMOY2ONbHASL CUCIEMA KOOPOUHAM, 8eKMOP, KOOPOUHAMbL
MOYKU,  KOOpOUHAmbl  GeKMopd,  CymMmd  B8eKmopoa,

npoussedeHue 6eKmopa Ha YUCILO, PA3N0NCeHUe BeKmMopa no
basucy, ckanapHoe npouzgedenue, 6eKmMopHoe npouzeedenue,
VoIl MedAHCOY 8eKMopamil; YMeHUe UCHOIb3068amMb 6eKMOPHDBLIL
U KOOPOUHAMMHBIL MemOoO OJil PeueHUs 2eoOMempuUyecKux
3a0ay u 3a0ay Opyaux y4eOHulX Npeomemos, Onepuposams
nouamuamu: mampuya 2x2 u 3x3, onpeoderumenb Mampuybl,
2e0MempUYeCcKUll CMbICI ONpeQeumens

[1K 1.1 BeinonHATh Hanmaaxy,
[PETYIUPOBKY U MPOBEPKY
PICKTPUYECKOTO U
PIEKTPOMEXaHUUECKOTO
000pyIOBaHUS.

OpPraHU30BbIBaTh M BBINOJIHATh HAJIAJKY,
PETYIMPOBKY U IPOBEPKY DJIEKTPUYECKOTO

U 3JIEKTPOMEXaHHUUECKOTO 000PY10BaHMS;
HCIOJIb30BaTh MaTepualibl U 000pyAOBaHHE
IUIsL OCYILLIECTBIICHUS HAJIQJAKH, PETYIUPOBKU
IIPOBEPKU JIEKTPUIECKOTO u
JIEKTPOMEXaHUYECKOT'0 000PYI0BaHHUS;
HCTIOJIb30BaTh OCHOBHBIE BUIbI MOHTAXHOTO U
W3MEPUTEIIBHOTO HHCTPYMEHTA

- yMETh aHaJIU3UPOBATh (PYHKIIMU U CTPOUTH UX IpapuKu;

- yMeTh peularh NPUKIAAHBIE 3a7aud C HCIOJIb30BAHUEM
9NEeMEHTOB  JAU(PQPEpEeHInaIbHOr0 U HWHTETPalIbHOTO
VCYHCIICHHUS;

- yMETh MNPUMEHSATh MAaTeMAaTUYECKHUE METObl PElICHUs
MPUKIATHBIX 3a7a4;

- YMETh pemarh YpPaBHEHUS M CUCTEMbl JIMHEHHBIX
YpaBHEHUH pa3IMYHBIMA METO/IAMMU;
- YMETh IIPUMEHSATH UHTETpaja B 3aza4ax

po(eCCHOHAILHON HAIPaBICHHOCTH TEXHOJIOTMYECKOTO
npodus;

- yMeTb NPUMEHATHh (PU3NYECKUI CMBICI MPOU3BOJHON B
npoecCHOHAIbHBIX 33J]a4aX TEXHOJOTHYECKOro npodus

[1K 2.2 OcymecTBusTh
TUAarHOCTUKY U KOHTPOJIb
TEXHUYECKOT'O COCTOSTHUS
OBITOBOM TEXHUKHU

OPTraHU30BbIBATh JUATHOCTUKY U KOHTPOJIb
TEXHUYECKOTO COCTOSIHUSI OBITOBBIX MAIIWH
puOOpOB;

M0JIb30BAaTHCSl OCHOBHBIM 000pPY/I0BaHUEM,
MIPUCTIOCOOICHUSMA U HHCTPYMEHTAMH ISt
AUArHOCTUKH U KOHTPOJIA OBITOBBIX MAIIINH U

- yMEThb

prOOpPOB.

PpaCcCHUTLIBATH IJ101maab MOBCPXHOCTHU
KOM6I/IHI/IpOBaHHHX TCOMETPHUICCKUX TCII.
— YMCETh BBIYHUCIATE TCOMETPUUICCKUEC 3HAYCHUA BEJINYUH,

— YMCTb  BBIIIOJHATH ,[[efICTBI/I}I Haag4  KOMIUICKCHBIMH
qucCjiaMu,
- YMETb HAXOJIHUTb OINTUMAaIbHBIN peE3yiabpTaT B 3aaadyax




TEXHOJOTHYECKOro mpouis;

[1K 4.2 OcyiiecTBasTh
MCIIBITAHUSI HOBOTO CJIOKHOTO
PIIEKTPUYECKOTO U
PIIEKTPOMEXAHUIECKOTO
000pyI0BaHUS C
PIICKTPOHHBIM yIIPaBICHUEM

OpPraHU30BBIBATh U BECTHU TEXHOJIOTUYCCKUI
poIecc 00CTYKMBAHHUS CIIOKHOTO
3JIEKTPHUYECKOTO U AIIEKTPOMEXaHHUUECKOTO
000pyIOBaHUS C 3JICKTPOHHBIM yIIPaBICHUEM;
OMPEIENIATh ONTHMAIbHbIC BAPUAHTHI
00CITy’)KUBaHHS U MCITOJIB30BAHUS DJIEKTPO-
000pyI0BaHUS;

00U PaTh TEXHOJIOTUYECKYIO OCHACTKY

JJIA O6CJ'Iy>KI/IBaHI/IH CJIOKHOTI'O JJICKTPHUYICCKOT'O
Y 3JICKTPOMEXaHUYECKOTO 000pYyI0BaHUS C
OJICKTPOHHBIM YIIPABJICHUEM.

YMeTh pelarth NPUKIAIHbIE 334a4d C HMCHOJIb30BAaHHEM
ANIEMEHTOB  TU(PQEPEHIINATBPHOTO ¥ HHTErPajbHOTO
MCUUCIICHUS;

YMETh ONKCHIBATH MPOM3BOACTBEHHBIE IPOIECCH C
MOMOIIBIO TPUTOHOMETPUYECKUX IPahuKOB PyHKINH;
YMETh HAXOJIUTh ONTHMAIbHBIA pe3yiabTaT B 3amadax
TEXHOJOTUYECKOT0 MpoduiIs;

YMETb BBIYUCISATH TCOMETPUUYECKHUE 3HAUCHUS BEJTUYNH;
YMETh CTPOUTH BEKTOPHI B MPO(EeCCHOHANBHBIX 33/1a4aX;
YMETh PaCCUUTHIBATH 00BEM BEILIECTB;




2. CTPYKTYPA U COJEPXKAHUE OBIIIEOBPA3OBATEJILHOM

JANCHUITJINHBI

2.1. O0bem 0011€00pa30BaTENbHON TMCHUIIMHBI M BUIbI Y4eOHOH padoThI

BTOPOM CEMCCTPC

o O0bem B
Bun yueOHoii padoThI
qyacax
O06Bem paboueii mporpaMMBbI 00ITIe00pa30BaTEIHLHON YIeOHON 258
JUCITUTUTIHBI
BT. 4.
1. OcHoBHOE cozepKaHue 202
BT. 4..
TEOpPETUYECKOE 00yUEHHE 187
NPAKTUYECKUE 3aHATUSA 38
2. IIpodeccroHanbHO OPUEHTUPOBAHHOE COJIEPIKAHKE 27
BT. 4..
TEOPETUYECKOE 00yUeHUE
MPAKTUYECKHUE 3aHATUS 27
[IpomexxyTounast artectauuss B (Gopme audPepeHIrnpoBaHHOTO
3a4€Ta B IEPBOM CEMECTPE
[TpomexyTounas aTrectanus B (opMe MHCHMEHHOTO JK3aMEHa BO 5




2.2. Conep:kanue 001e00pa3oBaTeJbHON IUCIUTIIAHBI

Ne HaumenoBanue MmoayJiei, TeM
TeMblI
Monayasb 1. Anredpa u Hayajla MATEMAaTH4YECKOT0 AaHAJIN3A
1. Yuciia u BbIpaKeHust
- Pemenue 3amad ¢ npUMeHEHHEM H3YYCHHBIX (AKTOB O JAEIMMOCTH IIENBIX YHCEJ, CBOWCTB MOAYJS YHWCIA, KOPHEW M CTemeHed ¢
panroHaTBHBIM ITOKa3aTelleM, MPeoOpa30BaHNN YHMCIOBBIX U aNreOpandecKuX BBIPAKEHHIA; OTIepauii C JOISMHE, YaCTIMH U IPOIICHTaMH
- Crenens ¢ 1eCTBUTEIbHBIM I10KA3aTENIEM, CBOMCTBA CTEIIEHU
- Pammnannasmepa yria, TpPUTOHOMETPUYECKas OKPYKHOCTb. Tpuronomerpuuyeckue GyHKnuM  umcen W yrioB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO U CIEACTBUS U3 Hero. DOpMyIbl MPUBEEHUS, CIOKEHUS TPUTOHOMETPUYECKUX — QYHKIMHA,  (HOpMYyIIbI
nBoiHoro. O0paTHbIE TPUTOHOMETPUYECKUE (PYHKIIHH.
- 3HayeHHs TPUTOHOMETPUYECKNX (DYHKIUN AJ yriioB 00, 30° , 450, 600, 90° , 1800, 270° (0, n/6, /4, /3, n/2 pan). Pemienue 3amay c
HCII0JIb30BAHUEM IPAyCHON MEPHI YIJIa.
- Jlorapudwm uncna, cBoiictBa norapudma. Jlecarnynsiii 1 HaTypanbHbii norapudm. [IpeoOpazoBanue norapuGMUIECKUX BHIPAKEHUI.
- IlepBuuHble IpeACTaBICHUS O MHOXKECTBE KOMIIJIEKCHBIX UHCEL.
- JlelicTBUA ¢ KOMIUIEKCHBIMHM yuciaMu. KommiiekcHO compspk€HHble yucia. Moyl U apryMeHT uucia. TpuroHomerpuyeckas ¢opma
KOMIUIEKCHOTO YHCIIa.
- ®opmyna bunoma HerotoHa. Teopema Buera.
2. YpaBHeHusI 1 HEPABEHCTBA
- Pemenne 3ama4 ¢ MOMOILIBIO YHCIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOW NEPEMEHHOM,C IIPUMEHEHUEM n300pakeHHs
YHCIIOBBIX POMEXKYTKOB.
- VYpaBHEHUs ¢ OIHOM NepeMEHHON. Pemenne 3a1a4u ¢ MOMOIIBIO TMHEHHBIX U KBAJPATHBIX YPAaBHEHUH U X CUCTEM.
- Tpuronomerpuueckue ypaBHeHus1. OMTHOPOJHBIE TPUTOHOMETPUYECKUE YPABHEHMS.
- Ilpocreiimme noka3zareapHble YPaBHEHUS U HEPABEHCTBA.
- Jlorapudmuueckue ypaBHeHUsI 1 HEPABEHCTBA.
- HppaunoHnaibHble ypaBHEHUS U HEPABEHCTBA.
- Pemenue ypaBHeHUI B KOMIUIEKCHBIX YHCIIAX.
- Merox uHTEpBAIOB I PELLIEHUS] HEPABEHCTB.
- CucteMsbl OKa3aTeNbHBIX, JOrapU(PMUUECKUX U UPPALNOHATBHBIX YPAaBHEHHH.
- CucreMbl HEpaBEHCTB.
3. DOyHKIHT
- OyHKIUY U uX rpapuku. I'pa@uku peaabHbIX 3aBUCUMOCTEN




HauOonbuiee n Haumenblee 3HadeHus GyHkuuu. Hynu gyHKInu, NpoMexXyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb.

[epuonnueckue pynkunu. YETHOCTH ¥ HEUETHOCTH PYHKUMU. ClI0KHBIE (QYHKIUN

Tpuronomerpuueckue ¢(yHkIMM, UX cBoicTBa M rpaduku. IIpeoOpasoBanus rpadukoB (QYHKUMH: CIABUI, YMHOXKEHHE HA 4YHCIIO,
OTpaKEHHE OTHOCUTEIFHO KOOPAMHATHBIX Ooced. ['padmueckue MeToIbl pelleHus ypaBHEHUH 1 HEPAaBEHCTB.

I'paduueckoe penieHre ypaBHEHUH U HEPABEHCTB C UCIOJIb30BAHUEM CBOMCTB U Ipa)MKOB U3yUEHHBIX QYHKIUN

B3aumnuo obpartubie ¢pynkumu. I'padrku B3auMHO 00paTHBIX (PYHKIHIA

OOpatrHble TPUTOHOMETpUYECKHE (DYHKIIMU, HX CBOMCTBA U TPaPUKH

IToka3zarenbHas GyHKUMs, €€ CBOMCTBA U rpaduk

Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U Tpaduk

Crenennast pyHKIus, €€ CBOWCTBA U TpaduK

IIpeoOpa3oBanus rpadMKoB (PYHKUUIN: CABUT BAOJIb KOOPAMHATHBIX OCEH, PACTSKEHUE U CHKAaTHE, OTPAXKEHUE OTHOCUTENBLHO KOOPAUHATHBIX
ocell. I'paduieckriec METOIbI PEIICHHS YPABHCHHIA U HEPABCHCTB.

Hauaja MaTeMaTH4eCKOro aHAJIN3a

ITpousBonHas GpyHkuuu B Touke. KacarenbHas k rpaguky GyHKuun

l'eomerpuueckuii u (QU3MYECKUH CMBICI Mpou3BoAHOH. I[Ipom3Boanble sneMeHTapHBIX (QyHKUWK. [lpaBuma auddepeHrpoBaHus.
[IpuMeHeHne Mpon3BOIHOM B hH3HKE.

Bropas npousBoaHas, €€ reoMeTpruuecKuil 1 GU3MYECKH CMBICIT

[Tonsarue o HenpepbiBHOCTH QyHKIMHU. Touku sxcTpemyma. MccnenoBanue sneMeHTapHbIX QYHKIUI Ha TOUKU SKCTpeMyMa, HauOoJbIiee U
HauMEHbIIIEe 3HAUYEHHUS C TOMOIIbI0 Mpou3BogHOW. IlocTpoeHue rpadukoB QYHKIMI C TOMOIIbIO MNPOU3BOAHBIX. [IpuMeHeHue
IIPOU3BOJHOMN IIpU PEILICHUH 3a1a4

[TepBooOpasnas. IlepBooOpasnbie snemeHTapHbIXx (QyHkiui. Heompenenéuubiit muterpan. I[lepBooOpaszHbie 3ieMEHTapHBIX (HYHKIIHA.
[lmomaae KpUBOJIMHENHOM TpPaAIlCLHUH.

®opmyna Herorona-JleloHuna. OmnpenenéHHplii MHTerpan. Beluncienune miomanedt miockux ¢uryp u oOBEMOB Ten BpaLIEHHUS C
ITOMOIIBIKO MHTErpaa.

Mopayas 2. I'eomerpusi

I'eomeTpuueckue GuUrypsl

Pemenue 3ai1a4 ¢ npuMeHeHHEM CBOMCTB (UTYp Ha IUIOCKOCTH

Touka, npsiMast ¥ IJIOCKOCTB B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX

CkpeuuBarouiyecs: npsiMble B IPOCTpaHCTBE. YTod Mexay HUMU. OOmuil nmeprneHauKkyasp JBYX CKPELIUBAIOLIUXCS NPsIMbIX. MeTosbl
HAaXO0KJICHUs PACCTOSTHUN MEXAY CKPELIUBAIOIIMMUCS IIPSIMBIMHU.

Vsl B ipocTpaHcTBe. TpEXTpaHHbI U MHOTOTPAaHHBIN yToJl.

MHororpanHuky. Bunipl MHOrorpanHukoB. Pa3BépTku MHororpannHuka. Teopema Oisiepa. [IpaBriibHbIe MHOTOIpaHHMKH. /IBOWICTBEHHOCTH




IIPaBWJIbHBIX MHOTOTPAHHUKOB.
[Tapannenenunen u ky6. CBoiicTBa IpSMOYTOJIbHOTO Napajuienenunesaa. Ipsmoyronbaelii napauienenunes. HakinoHHbIe TpU3MBIL.

IIpuzma u nupamupga. llpaBunpHas nupamyaa U INpaBWiIbHAs NIpu3Ma. ODJEMEHTHl NPAaBUIBHOW NUpaMubl. YCed€HHas NUpaMuja U
YCEUEHHBIA KOHYC.

durypsl u ux u3odpaxkenus (Ky0, mupamua, npuzMa). OCHOBHBIC TTOHITHSI CTEPEOMETPHUH U UX CBOMCTBa. Terpasp.

Ceuenus kyba u terpasapa. CumMerpus B KyOe, B mapajuienenunese, B npusme u nupamuje. [loHsaTue o cuMMeTpun B POCTPAHCTBE
(ueHTpasIbHAdA, OCEBast, 3€pKaIbHasl).

N300paskeHne MpOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYp Ha MIIOCKOCTH

Tena BpameHus: THIMHIP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSMOT0 KPYrOBOTO HMJIMHIPA, MIPSMOT0 KPYroBoro konyca. CedeHus
LWINHApA, KOHYyca 1 mapa. [llapoBoii cerMeHT, 11apoBoii ¢i10H, apoBoii CEKTOP (KOHYC).

N300paskeHue Tes BpaleH st Ha TNIOCKOCTH

Ycey€HHbll KOHYC

CeueHnus Ten BpallleHHs TUIOCKOCThIO. Pa3BEépTka MMHApa U KOHYCa

Briucannsie u onucannble cdepsl. Kacatrommecs cdepbl. KomOunanuu ten BpalieHus.

KomOnHamu MHOTOTpaHHUKOB M TEJI BPAIICHUSI.

OTHouenus

B3anmMHOe pacniosioxkeHue NpsIMbIX U IJIOCKOCTENW B IPOCTPAHCTBE

[Tpoekiust ¢urypsl Ha TUIOCKOCTh. [IpH3HAKM NEPHEHOUKYISIPHOCTH NPSIMBIX U TUIOCKOCTeH B TMpocTpaHcTBe. Teopema o Tpéx
MEePIEHIUKYIISpax.

[TepieHAMKYASpHBIE TIIOCKOCTH. T€OpeMbl O MapauieIbHOCTH MPSIMBIXU MJIOCKOCTEW B IPOCTPAHCTBE.

JIBuKeHMsI B TIPOCTPAHCTBE: MapayUIeNIbHbIN TIEPEHOC, IIEHTpaIbHAsT CUMMETPUSI, CHMMETPHUSI OTHOCUTEIBHO IUIOCKOCTH, MOBOPOT. CBOMCTBA
nBUKeHU. [I[puMeHeHre NBKEHU Py PEIICHUH 331a4

[TapannensHoe TPOEKTUPOBAHUE U H300pakeHHe QUTyp.

I/I3MepeHI/lﬂ U BBIMHCJICHUSA

Pemenue 3amau ¢ HConb30BaHUEM TEOpPEM IIIAHUMETpPUU. Perienne 3aqad ¢ UCMONIb30BaHUEM TEOPEM O TPEYroJbHUKAX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMH.

Pemenne 3a1ay Ha BeIYHMCIICHUE IUTHH U TIOMIAACH

Pemenwue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB M KOOPIMHAT

Paccrostaust Mexay ¢purypamu B mpoCTPaHCTBE

Teopema I[Tudaropa B mpoctpaHcTBe

[Tnomaab MOBEPXHOCTH MPABUIILHON MUPAMUIBI M IPSIMOM PU3MBI

[Ipocreiimme kKOMOMHAIIMY MHOTOIPAaHHUKOB M T€J BpallleHHs] MeXy co0oil. HaxoxneHue 311eMeHTOB NPOCTPaHCTBEHHBIX GUTYD




[Tromae MOBepXHOCTH NPSMOTO KPYrOBOTO IMJIMHIIPA, IPSIMOTO KPYTOBOTO KOHYCA U IIapa

O0BEM mupamMuasl U KOHYCa, Tpu3Mbl U nwinHApa. O0béM mapa. O0bEMBI Ten BpamieHus. AKCHOMbI 00bEMa. BeiBog dopmyn 06bEMOB
IPSIMOYTOJBHOTO TMapauleienunea, Npu3Mbl U mupaMuabl. Gopmynsl 11 HaxoXIeHUs 00bEMa Terpasdapa. TeopeMbl 00 OTHOLICHHUSX
00bEMOB. [IprMenenne 00bEMOB IPU PEIICHNH 3a/1a4.

[Tono6HbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKTy TUIOIIAIIMHI TOBEPXHOCTEH M 00bEMaMU MOT00HBIX TEI

BeKT()pr U KOOPAWHATHI B IIPOCTPAHCTBE

[IpsimoyronbHas cucreMa KoOpauHaT B IpocTpaHcTBe. KoopanHAThl TOUKHM U BEKTOpa

ConanpapiieHHbIE, IPOTUBOIIOJIOKHO HAIIPABJIEHHbIE BEKTOPbI, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPbI

CyMMa BEKTOpPOB, YMHOKEHUE BEKTOPA Ha YHCIIO

VYron mexay Bekropamu. CkalsipHOE IPOU3BEAEHNE BEKTOPOB. Teopema 0 pasiioskeHUU BEKTOpa M0 TPEM HEKOMITJIaHAPHBIM BEKTOpam
[IpuMeHeHre BEeKTOPOB MIPU PELIEHUH T€OMETPUUYECKHX 33134

VYpaBHEHME IIJIOCKOCTU. Y paBHEHHUE cpeprl B TpocTpaHcTBe. PopMysia pacCTOSIHUSI MEXKAY TOUKaMU B IPOCTPAHCTBE

VYpaBHenue chepbl. PopMmysna paccTOSIHUA OT TOYKU A0 IUIOCKOCTH. CriocoObl 3a/1aHusl IPSIMOM YpaBHEHHSIMH.

MoayJb 3. DjieMeHTbl KOMOMHATOPUKH, CTATHCTUKU H TEOPUH BEPOSATHOCTE

CTaTHCTHKA ¥ TEOPHS BEPOATHOCTEH

Tabnuynoe u rpaduyeckoe mpeacTaBieHue JaHHBIX. Perienue 3ajau NpakTHYECKOTO COJIEPXKAHKS, B TOM YHCIIE Ha BEIOOP ONTUMAIIbHOTO BapHaHTa
Hcnonb30BaHue CBOWMCTB M XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPEAHMX 3HAYCHUI, HAMOOJBIIEro M HAMMEHBLIETO 3HAYEHUs, pasMaxa, JUCIIEPCUU H
CTaHIapTHOT'O OTKIOHEHUS

YacToTsl ¥ BEPOSITHOCTH CITy4aifHBIX COOBITHI

OnbITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU

Pemenue 3agau c npuMeHeHNEM KOMOMHATOPHKH

He3zaBucumeie coObITHSA, YCIIOBHAS BEPOSITHOCTD, (DOPMYJIBI CJIOKECHUS M YMHOKEHHUS BEPOSITHOCTEH, (hOpMYyJia IIOJIHONW BEPOSITHOCTH

Pemrenue 3anau ¢ npuMeHeHreM TpaguuecKux MpeacTaBiIeHUH (quarpamm Dinepa, iepeBa BeposTHOCTel), hopMyibl bepHym

JuckpeTHbIe CiydaiiHble BEJIMYMHBI U pacpeIeIeHUs

MatemaTHyeckoe OKUAAHNE U TUCIIEPCUS CITydaliHOW BEJIMYUHBI. [ eoMeTpHueckoe pacipeienenre. bBuHoOMuaibHOe pacnpeiesieHue U ero CBOMCTBA
HenpepriBHble ciny4aiinbie Benu4uHEL. [IoHATHE O IIIOTHOCTH BEPOSITHOCTH. PaBHOMEpHOE pacipeesieHne

ITokaszaTenbHOE pacnpeneneHue, ero napameTpbl

[lonsTne o HOpMmanmsHOM pactpeaeneHun. [lapamerpsl HopMmanpHOTO pactupezeneHus. [Ipumepsbl ciydailHBIX BENTWYHH, MOTYMHEHHBIX HOPMAIBEHOMY
3aKOHY (ITOTPELIHOCTh U3MEPEHUH, POCT YETIOBEKA)

HepasernctBo UeOnimena. Teopema beprymu. 3akon 6onbmux uncen. BeiOOpoUuHbIi MeTO] M3MepeHus BeposiTHocTel. Posib 3akoHa OONBIIMX YHCeN B
HayKe, IPUpOoJe U 00IIecTBe

KoBapuanus nByx cinydaiiapix BennduH. [loHsaTHe o koadduimente koppensiun. CoBMecTHbIE HAOMOACHUS BYX CITy4alHBIX BeUYMH. BhIOOpOUHBIA
K03 pHLIMEHT KOppensIuun




2.3 TemaTu4eckuii mjiaH o01eo0pazoBaTe/IbHOM TUCUUILIMHBI «MaTeMaTHKa

Conep:xanue yueOHOro Matepuasa (OCHOBHOE U PO(deccCHoOHAIBHO-

Ne pa3peana, . O6bem dopmHpyeMble
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aAHATHS, IPUKJIAJTHON MOLYJ/Ib B ACax KOMITETeRIIH
(Ipu HAJTMYMH)
Pa3znen 1 IloBTOpEeHNEe Kypca MaTeMATHKH OCHOBHOI IIKOJIbI 10
Coaep:xxaHue yueOHOIro MaTepuaa
Tema 1.1 I{enu u 3aa4n MaTEMaTUKH IIPU OCBOCHUM CHEIMAIBHOCTH
Tema 1.2 Yucna u BeluMciaeHus. BeipaskeHust 1 X npeoOpa3oBaHus
Tema 1.3 YPaBHCIjI’I/ISI 1 HepaBeHcTBa. CUCTEMBbl ypaBHEHUN OK-01, OK-02, OK-03, OK-
Tema 1.4 BxosiHOM KOHTPOJIb 04, OK-05, OK-06, OK-07
IIpogeccuonaibHO OPHEHTHPOBAHHOE CO/IePKAHUE K 1.1
MexaucuunauHapHbii Moayab (najaee — M/IM) «XuMu4yeckasi NpOMbIILICHHOCTb»
IIM 1. Opranusanusi npocThIX padoT N0 TeXHNYECKOMY 00CTyKHBAHUIO 1 PEMOHTY
JJIEKTPHYECKOr0 M JJIEKTPOMEXaHNYeCKOro 000py/10BaHuUs
Tema 1.5 [TpakTHKO-OpHEHTHPOBAHHBIE 331a4U TEXHOJIOTUYECKOTO MPOPUIIS
Tema 1.6 [TpotieHTHI B TpodheCcCHOHANTBHBIX 3a/1a4axX TEXHOJIOTHIECKOTO MPOoduis
Paznes 2 IloBTOpEeHNE M paclIMpeHue CBeIeHU 0 GyHKIMAX 12
Coaeprxanue yueOHOro MaTepuasa
Tema 2.1 HauOosnpiire 1 HauMeHblIe 3Ha4yeHNus GyHKIMU. YeTHble U HeueTHble QYHKIMU OK-01, OK-02, OK-03, OK-
Tema 2.2 ITocTpoenue rpadgukoB QPyHKIHIT C TOMOIIBI0 TEOMETPUUECKHIX MPE0OpPa30OBaAHMIT 04, OK-05, OK-06, OK-07
Tema 2.3 OO6parHas GyHKIMS.
Tema 2.4 PaBHOCHJIBHBIE YpaBHEHUSI 1 HEPABEHCTBA. MeTOl HHTEPBAJIOB
Tema 2.5 Kontponbnas pabota «I[Ipumenenrne cBOMCTB QyHKITHIN
Pa3nea 3 Crenenu u kopHu. CreneHHas QyHKIHSA 14

Conep:kanue y4eOHOT0o MaTepuaJa

Tema 3.1 CrenenHas GyHKIIUS, €€ CBOWCTBA

Tema 3.2 IIpeoOpazoBanre BbIpaXEHUN C KOPHSIMHU N-OW CTETICHHU.

Tema 3.3 CBOMCTBA CTENEHH C PAIIMOHAIBHBIM U JEHCTBUTEIbHBIM IMOKA3aTEISIMU
Tema 3.4 Pemienne nppanmoHaIbHBIX YPaBHEHUN

OK-01, OK-02, OK-03, OK-
04, OK-05, OK-06, OK-07




Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccuoHaTIBLHO-

Ne paznena, g O6bem ®opMupyeMbIe
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHON MO1YJ/Ib B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
Tema 3.5 PemieHne nppanmoHaIbHBIX HEPABEHCTB
Tema 3.6 Kontposbnas pabora «Ctenenn u kopHu. CTerneHHast GyHKITUS)
Pa3nea 4 Tpuronomerpuyeckue GyHKIun 16
Coaep:xanue yueOHOro MaTepuaJia
Tema 4.1 PanuanHas mepa yria.
Tema 4.2 Tpuronomerpruueckue GyHKIHH YUCIOBOTO apTyMEHTa
Tema 4.3 3HaKu 3HAYCHHUI TPUTOHOMETPUYECKUX (QyHKIMI. YETHOCTh U HEYETHOCTH
TPUTOHOMETPHUUYECKUX (PYHKIUMI
Tema 4.4 IMepuoauueckue GyHKITUHN
Tema 4.5 @DYHKIMH CHHYCA U KOCUHYCA, UX CBOMCTBA U IpaUKH.
Tema 4.6 @DYHKIIMY TAaHT€HCa U KOTAHT'€HCa, UX CBOIMCTBA U rpauKH.
Tema 4.7 KontponbHas padora «Tpuronomerpudeckie QyHKIMN»
Teva 4.8 OcCHOBHbBIE COOTHOUIEHHSI MEXKAY TPUTOHOMETPUUYECKUMU (QYHKIIUSIMHU OJJHOTO U TOTO e
aprymeHTa OK-01, OK-02, OK-03, OK-
Tema 4.9 DopMyIIbl CI0KEHUSI, POPMYIIBI TPUBEACHUS 04, OK-05, OK-06, OK-07
Tema 4.10 DopMyIIbl JBOMHOTO, TPOMHOTO U MOJIOBUHHOI'O YIJIOB 1K 4.2
Tema 4.11 ®opMmybl TPeoOpa30BaHUs CyMMBbI, Pa3HOCTH U MPOU3BEACHUSI TPUTOHOMETPUUECKUX
) byHKIMI
Tema 4.12 KonTponbhas pabota «I[IpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUII)
Pa3zpnen 5 TpuroHomerpuyeckne ypaBHEHHUs] M HEPABEHCTBA 16

Copeprxkanue yueOHOro Mmarepuasa

Tema 5.1 YpaBHeHue COS X = b

Tema 5.2 YpaBHenue Sin X = b

Tema 5.3 VYpaBuenusstg X =bumctgx=Db

Tema 5.4 dyHKImMKM Y = arccos X,y = arcsin X,y = arctg x u y = arcctg x

Tema 5.5 TpuronomeTpuyeckue ypaBHEHUs!, CBOASIINECS K aJIreOpanyecKuM

Tenta 5.6 Pemenne TpUroHOMETPUYECKUX YPABHEHUH METOJIOM PA3JIOKEHHUS HA MHOKUTEIIH.

IIprMeHeHne OrpaHNYeHHOCTH TPUTOHOMETPUUYECKUX (QYHKIIHI




Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccuoHaTIBLHO-

Ne pa3zpeana, . O6bem dopmHpyeMble
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHON MO1YJ/Ib B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
Tema 5.7 O paBHOCHJIbHBIX NIEPEX0JIaX NIPU PEIIEHUH TPUTOHOMETPUUYECKUX YpaBHEHUN
Tema 5.8 TpuroHomeTprueckre HEpaBEHCTBA
Tema 5.9 KonTponbHas pabota «TpUroHoMeTpuyecKrie ypaBHEHUSI 1 HEPABEHCTBAY
IIpodeccnonanbHO OPHEHTHPOBAHHOE COCPIKAHME
MexaucuunjanHapHbiii Moay.ab (najgee — M/IM) «XuMu4yeckasi NpOMbIILIEHHOCTb)»
IIM 4. BeinosiHenue pador nmo padoyei npogeccuu IJIeKTPOMOHTED MO0 PEMOHTY U
00Cc/1y’KHUBAHHIO 3J1eKTPO0OOPY/10BAHUS
Tema 5.10 Onucanue Nponu3BOACTBEHHBIX MTPOLECCOB C OMOIIBIO TPUTOHOMETPUYECKHUX TPapUKOB
byHKUIMIA
Pa3nes 6 IIpon3BonHasi M ee IpUMeHEHHE 30

Coaepxkanue yueOHOro Mmarepuasa

Tema 6.1 [TonsiTue nmpenena GyHKIMU B TOUKE U (PYHKIIMU HETIPEPHIBHOM B TOUKE

Teva 6.2 3anauu o MFI;IOBCHHOI\/'I CKOPOCTH U KacaTelbHOU K rpaduky ¢pynkuuu. [Tonsrue
IIPOU3BOTHON

Tema 6.3 IIpaBuna BEIYKUCIEHUS IPOU3BOIHOM.

Tewma 6.4 YpaBHeHHE KacaTeIbHOU

Tema 6.5 Pu3NYEeCKU CMBICI NEPBOM M BTOPON MPOU3BOTHON

Tema 6.6 Kontponbnas padorta «IIponsBoanas GyHKIHUN

Tema 6.7 [Tpu3Haky Bo3pacTaHus U yObIBaHHS PYHKIIMH

Tema 6.8 Touku 3KkcTpeMyma

Tema 6.9 Haubonbiee u HanMeHblee 3HaueHUs (PYHKIMU Ha OTpe3Ke

Tema 6.10 Bropas npousBoHast. [ToHsTHE BRITYKIOCTH (QYHKIIUU

Tema 6.11 [Toctpoenue rpagukoB GyHKIMH

Tema 6.12 KonTponbhas pabota «I[IprmeHenrne npon3BogHON QYHKITUN

ITpogeccnoHanbHO OPUEHTHPOBAHHOE COCPKAHUE

MexaucununjJanHapHbiii MoayJab (nauee — M/IM) «XumMuyeckasi NpOMbINLJIEHHOCTD)
IIM 1. Opranusanusi NpocThIX padoT N0 TEXHNYECKOMY 00CTy:KHBAHUIO 1 PEMOHTY
3JIEKTPUYEeCKOr0 U 3JIEKTPOMEXaHUYeCKOro 000pyA0BAHUSA

OK-01, OK-02, OK-03, OK-
04, OK-05, OK-06, OK-07
K 1.1




Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccuoHaTIBLHO-

Ne pa3zpeana, . O6bem dopmHpyeMble
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHON MO1YJ/Ib B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
Tema 6.13 Ou3nUeCcKuil CMBICI MPOU3BOAHON B MPO(ECCHOHATBHBIX 3a/1a4aX TEXHOJIOTHIECKOTO
poduIst
Tema 6.14 Haxo)xieHre onTuMaibHOTO Pe3ynbTaTa B 3a/1a4ax TEXHOJIOTHIECKOTO MPOGUIIs
Pa3znen 7 BBenenne B crepeomMeTpuio 6
Copaeprxxkanue yueOHOro Mmarepuasa OK-01, OK-03, OK-04, OK-
Tema 7.1 OCHOBHBIE IOHSTHUS CTEPEOMETPUN. AKCUOMBI CTEPEOMETPUU 07
Tema 7.2 CrneacTBus U3 AKCMOM CTEPEOMETPUM
Tema 7.3 [TpocTtpancTBennsie purypsl. HauanpHbIe TpeACTaBICHUS O MHOTOTPAHHHUKAX
Pa3nen 8 IlapanjieJbHOCTH B MPOCTPAHCTBE 12
Coaeprxkanue yueOHOro Mmarepuasa
Tema 8.1 B3anmHOe pacnosokeHne ByX NpsIMbIX B IPOCTPAHCTBE
Tema 8.2 Hapannenbiocrb IPSAMO¥ 1 n);i)cfocm. S OK-01, OK-0037, OK-04, OK-
Tema 8.3 ITapaju1eIbHOCTB INIOCKOCTEN.
Tema 8.4 ITpeoOpa3zoBanue ¢uryp B mpoctpancTse. IlapaienbHoe IPOEKTHPOBAHUE
Tema 8.5 N3006paxeHne NIoCKUX U NPOCTPAHCTBEHHBIX PUTYp
Tema 8.6 KontposabHas padora «IlapanienbHOCTh B IPOCTPAHCTBEY
Pa3znen 9 IlepneHAUKYJISIPHOCTH B IPOCTPAHCTBE 14

Coaepxkanue yueOHOro Mmarepuasa

Tema 9.1 Yrois Mexay NpsIMBIMHU B TPOCTPAHCTBE

Tema 9.2 IlepneHMKynsIpHOCTh NPSIMOM U TUIOCKOCTH

Tema 9.3 IlepneHqUKyIsIp U HAKJIOHHAS

Tema 9.4 Teopema 0 Tpex nepneHauKyIsIpax

Tema 9.5 KonrtponbHas padora «lleprneHauKyIspHOCTb MPSIMOI U TIIOCKOCTH

Tema 9.6 Yron Mexay npsiMoil ¥ II0CKOCThIO

Tema 9.7 JIByrpaHHBIN yroy. YTroa MeXAy ABYMSIUIOCKOCTAMU

Tema 9.8 ITepnienquKynsipHBIE MIIOCKOCTH

Tema 9.9 Ilomaab OpTOroHaJIbHON NPOEKIIMM MHOIOYTOJIbHUKA

Tema 9.10 MHuororpaHHbIi1 yroy. TpexrpaHabiil yrois. ['eoMeTpudyeckoe MecTo TOUEK

OK-01, OK-03, OK-04, OK-
07
I1K 2.2




Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccuoHaTIBLHO-

Coaeprxkanue yueOHOro Mmarepuasa

Cremens ¢ IMPON3BOJIBHBIM JIeNCTBUTEIBHBIM ITOKa3aTeaeM. IlokazaTensHas q)YHKI_II/ISI, €

Tema 11.1 .
CBOICTBa
Tema 11.2 IToka3aTesbHbIE ypaBHEHUS
Tema 11.3 IToka3aTesnbHbIE HEPAaBEHCTBA
Tema 11.4 Jlorapudwm u ero cpoiicTBa
Tema 11.5 Jlorapugmuueckasi pyHKIUS, €e CBOHCTBA
Tema 11.6 Jlorapudmuueckre ypaBHeHUs
Tema 11.7 Jlorapugmuueckue HepaBeHCTBA
Tema 11.8 KonTponbHas pabota «IlokazarenbHast u norapupmudeckas GyHKIHI»

ITpodeccnonanbHO OPUEHTUPOBAHHOE COEPKAHUE
MexaucuunjanHapHbiii MoayJab (najaee — M/IM) «XumMuyeckasi NpOMbINLJIEHHOCTD)

Ne pa3zpeana, . O6bem dopmHpyeMble
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHON MO1YJ/Ib B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
IIPOCTPAHCTBA
Tema 9.11 KoHTposibHast pabota «YTOJ MEXITY TNIOCKOCTSIMU
IIpogeccuonaibLHO OPpHEHTHPOBAHHOE CO/lePKAHUE
MexaucuunanHapHbid Moay.ab (najaee — M/IM) «XuMu4yeckasi NpOMbIILICHHOCTb»
IIM 2. BoinoJiHeHHe CEPBUCHOI0 001y KHBAHHS ObITOBBIX MALLIMH U IPUOOPOB
Tema 9.12 [TpsiMble ¥ TIIOCKOCTH B AJIEKTPUYECKOM U DJIEKTPOMEXAHUYECKOM 000pyI0BaHUU
Pasznea 10 MHOrorpaHHUKH 12
Coaeprxkanue yueOHOro Mmarepuasa
Tewma 10.1 ITpuszma
Tema 10.2 ngannenennneﬂ OK-01, OK-02, OK-03, OK-
04, OK-05, OK-06, OK-07
Tema 10.2 [Tupamuna
Tema 10.3 Yceu€HHas nmupamMuia
Tema 10.4 Terpasap
Tema 10.5 KoHTtponbHasipabora «MHOrOrpaHHUKH»
IIpome:kyTouHas arrecTauus — 1M depeHUPOBAHHBbIN 3a4eT 2
Pa3nea 11 IlokasaTenbHas PyHKIUA U JorapupmMuyeckas PyHkuus 22

OK-01, OK-02, OK-03, OK-
04, OK-05, OK-06, OK-07
K 1.1




Ne paznena, Conep:xkanue y4yeOHOro Marepuasa (0CHOBHOE U IIpO(l)CCCP[OHZUIbHO: O6neM dopvupyembie
TeMbL OPUEHTHPOBAHHOE), JJA00PaTOPHbIE U MPAKTHYECKHE 3aAHATHS, IPUKJIATHOH MOIYJIb B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
IIM 1. Opranusanusi IpocThIX padoT M0 TEXHNYECKOMY 00CIYKUBAHUIO U PEMOHTY
JIEKTPHYECKOI0 M JIEKTPOMEXaHHY€eCKOro 000py10BaHUA
Tema 11.9 Jlorapugmsl B 3JIEKTPUIECKOM U DIICKTPOMEXaHHUECKOM 000pyTIOBAaHUN
Pazmen 12 HHTerpaa u ero npuMeHeHmne 10
Coaepxkanue yueOHOro Mmarepuaja
Tema 12.1 [TepBooOpaznas. [IpaBuiia Hax0IeHUS TIEPBOOOPA3HBIX
Tema 12.2 [1momaas KpUBOJIMHEHHON Tpanelyu. ONpeIeICHHbIA HHTErpall
Tema 12.3 Brruucienue 00eMOB Tell OK-01, OK-02, OK-03, OK-
Tema 12.4 KoHTtposbHast pabota «MIHTerpas U ero NpuMEHEHHE) 04, OK-05, OK-06, OK-07
IIpogeccuonaibLHO OPHEHTHPOBAHHOE CO/IePKAHHIE IK 1.1
MexnucuunianHapHbiil Mmoayab (1aiaee — M/IM) «Xumuueckasi HpOMBIILICHHOCTH)
IIM 1. Opranu3anusi NPOCTHIX PadoT MO TEXHUYECKOMY 00CTY:KHBAHUIO U PEMOHTY
3JIEKTPUYECKOr0 M 3JIeKTPOMEXaHNYECKOro 000pyA0BaHuUs
Tema 12.5 [TpumeHeHus nHTErpana B 3aj1a4ax NpoecCHOHAIBLHON HAaIIPaBIEHHOCTH
TEXHOJIOTHYECKOT0 Mpoduist
Paszpnen 13 KoMmmuiekcHble unciia 10
Coaeprxkanue yueOHOro Mmarepuasa
Tewma 13.1 MHOK€ECTBO KOMIUIEKCHBIX YUCEN
Tema 13.2 KommnnekcHas niockocTs. Tpuronomerpuueckas (popMa KOMIIJIEKCHOTO YHCTIa _ OK-01, OK-02, OK-03, OK-
Tema 13.3 YMHOXeHUE u JIENICHHE KOMILIEKCHBIX 1HCEl, 3aIUCAHHBIX B TPHIOHOMETPUIECKOH 04, OK-05, OK-06, OK-07
¢dbopme. Kopens N-ii cTeneHn n3 KOMILUIEKCHOTO YHCIIa K 2.2
Tema 13.4 Pemenue anrebpanyeckux ypaBHEHHIH Ha MHOYKECTBE KOMIUIEKCHBIX YHCEN
ITpogeccnonanbHO OPUEHTHPOBAHHOE COEPKAHUE
MexaucuunjJanHapHbiii MoayJab (nagee — M/IM) «XumMuyeckasi NpOMbINLJIEHHOCTD)
IIM 2. BeinoJiHeHHe CEPBUCHOI0 00CIyKHBAHHs ObITOBBIX MALIMH U NPUOOPOB
Tema 13.5 HaxoxxeHne kopHeil ypaBHEHHI B 3a7jauaX TEXHOJIOTHYECKOTO MPOpUIIs
Paznen 14 DJ1eMeHThI TEOPUH BEPOSITHOCTEM 16

Coaeprxkanue yueOHOro Mmarepuasa




Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccuoHaTIBLHO-

Ne pa3zpeana, . O6bem dopmHpyeMble
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHON MO1YJ/Ib B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
Tema 14.1 DnemMeHThl KOMOMHATOpUKH 1 OuHOM HbroTOHA
Tema 14.2 AKCHOMBI TEOPUHU BEPOSITHOCTEN
Tema 14.3 YcnoBHast BEpOSITHOCTEH OK-01, OK-02, OK-03, OK-
Tema 14.4 HesaBucumbie coObITHS 04, OK-05, OK-06, OK-07
Tema 14.5 Ciyyaiinasi BeJIMUMHA K 1.1
Tema 14.6 Cxema bepnyisu. bunoMuanbHOe pacupeesieHue
Tema 14.7 XapakTepUCTUKU CIIy4aiHON BEJIN-4YUHBI
Tema 14.8 MareMaTnyeckoe 0KMJaHUE CYMMBbI CIIy4ailHbIX BEJIMYUH
Tema 14.9 KonTponbHas pabota «91eMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEN»
IIpodeccnonanbHO OPHEHTHPOBAHHOE COECPIKAHME
MeskaucuumJInHapHbId MoayJab (naaee — M/IM) «XuMudeckasi NpOMbIILIEHHOCTD)
IIM 1. Opranusanusi IpoCThHIX pad0T 10 TEXHHIECKOMY 00CTy’KMBAHUIO 1 PEMOHTY
3JIEKTPHYECKOr0 U 3JIEKTPOMEeXaHU4eCKOro 000pyA0BaAHUSA
Tema 14.10 BeposTHOCTH B 33J1auax TEXHOJIOTHYECKOro Mpohuis
Tema 14.11 [IpencraBnenne naHHBIX. 3a7a9d TEOPUH BEPOATHOCTEN TEXHOJIOTUUECKOTO MPOhUIs
Pa3nea 15 KoopanHaTthl 1 BEKTOPbI B IPOCTPAHCTBE 10

Coaepxkanue yueOHOro Mmarepuasa

Tema 15.1 JlekapTOBBI KOOPIMHATHI TOYKHU B MPOCTPAHCTBE.

Tema 15.2 Bexropsl B mpoctpancTBe. ClI0XKEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA Ha
yucio. ['omorerust

Tema 15.3 CxansipHO€ NMPOU3BE/ICHUE BEKTOPOB

Tema 15.4 YpaBHEHHE MIOCKOCTH

Tema 15.5 Kontponbnas pabora «KoopauHATH U BEKTOPHI B POCTPAHCTBEY
ITpogeccnoHanbHO OPUEHTHPOBAHHOE COCPKAHUE
MexaucuunjJanHapHbiii MoayJab (nauee — M/IM) «XumMuyeckasi NpOMbIIIJIEHHOCTH)
IIM 1. Opranusanusi NpocThIX padoT N0 TEXHNYECKOMY 00CTyKHBAHUIO 1 PEMOHTY
3JIEKTPUYEeCKOr0 U 3JIEKTPOMEXaHUYeCKOro 000pyA0BAHUSA

Tema 15.6 BekTopHOE MPOCTPaHCTBO B 3a/1a4aX TEXHOJIOTUYECKOTO Mpodus

OK-01, OK-02, OK-03, OK-
04, OK-05, OK-06, OK-07
K 1.1




Conep:kanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(eccuoHaTIBLHO-

Ne pa3zpeana, . O6bem dopmHpyeMble
TeMbL OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAJIHON MO1YJ/Ib B 4ACax KOMITETeRIIH
(npu HAJTMYMH)
Pa3nea 16 Tena Bpamenus 16
Conep:xanue y4eOHOro Mmarepuajia
Tema 16.1 [Mununaap. KoMOuHanmy nuianHapa u Npu3Mel
Tema 16.2 Konyc. Yceuennslit konyc. KomOuHanyuu KoHyca v nupaMu/ibl
Tema 16.3 KoHTtposbHas pabora «Tema BpamieHus»
Tema 16.4 [ap u chepa. YpaBHeHHE ChHEpPHI.
Tema 16.5 B3anmHoe pacnionoxkeHue cepsl U MIOCKOCTH
Tema 16.6 MHororpaHHMKH, BIIMCaHHbIE B cepy. MHOrOrpaHHUKH, ONIMCAHHBIE OKOJIO C(PEPHI
Tema 16.7 Tena Bpaienusi, BrcaHHubie B cepy. Tena BpaiieHus, OnucaHHble OKOJI0 Chephl
Tema 16.8 KonTtponbsnas padora «llap u chepa»
Paznen 17 O0bembl Tea. [lnomans chepsol 10
Coaeprxkanue yueOHOro Mmarepuasa _ OK-01, OK-02, OK-03, OK-
Tema 17.1 OO0bem Tena. DopMyIIbl AJ1s1 BHIYKCIECHUST 00bEMA NPU3MBI 04. OK-05. OK-06. OK-07
Tema 17.2 @opMyJIBI 17151 BBIYUCIECHUSI O0BEMOB MTUPAMHUJIbl U YCEUEHHOM MUPAMUIBI ’ I:IK 29 ’
Tema 17.3 OO6bEMBI TeNBpalllCHUS
Tema 17.4 [Tnomane cdepol
Tema 17.5 KonTponbHas pabota «O6bems! Ten. [lmomans chepbn
IIpodeccnonaIbHO OPHEHTHPOBAHHOE COJEPKAHUE
MekaucuumInHapHbId MoayJb (nanee — M/IM) «XuMuyeckasi NpOMbIILJIEHHOCTD)
IIM 2. BeinoJiHeHHe CEPBHCHOI0 00CIyKHBAHHUA ObITOBBIX MALLIMH U NPHOOPOB
Tema 17.6 [Tnomanu noBepxHocTelt KOMOMHUPOBAHHBIX T€OMETPHUECKUX Tell
Tema 17.7 Pacuer 00beEMa BMECTHMOCTH BEIECTB
Tema 17.8 [Tpumepbl cuMMeTpHii B Tpoeccrusx U CHeNHaTbHOCTIX TEXHOIOTHYECKOTo Mpodust
[ToaroToBka K HK3aMeHy 10
CKP 4
IIpomeskyTouHas arrectauus (IK3aMeH) 6
Hroro 258




3. YCJIOBUSA PEAJIN3ALIMU OBIIIEOBPA3OBATEJIBHOM
AU CHUIIJIMHBI

3.1. OcHanreHue y4e0HOro KaduMHeTa

Peanusanus paboueil nporpammsl 0011€00pa30BaTEIbHON JUCIUILIUHBI TPEOYET
Hanuuusi ydeOHoro kaOuHera «MaremaTtuka». OcHalleHHEe Y4yeOHOro KaOMHeTa
«Maremarukay:
- MOCaJOYHbIE MECTA MO KOJUYECTBY O0YUaAIOIINXCS;
- pabodee MeCTO NPENOJaBaTEIS;
- KOMIIJIEKT y4eOHO-HArJISIAHBIX TOCOOHiA;
- IIK ¢ nurieH3noHHBIM IPOTpaMMHBIM 00€CTICUCHHEM;
- TIPOEKTOP C IKPAaHOM
- HWHTEpPAaKTUBHAs JOCKa.
[TonHbIi epeueHb 000pyAOBaHUs yKa3aH B acHopTe yueOHOro kabuHera.

3.2. UudopmanuonHoe odecnevyenne o0yueHust

Ilepeyens  pexoMeHayeMbIX  Y4eOHbIX  M3aaHuil, MHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

3.2.1. OcHOBHBIE TeYATHBIE W3IAHUA
1. Mep3nsak A.I'. Marematuka. Anredpa M Hayajia mMaTeMaTHYECKOro ananusa. 10
Kiacc: yueOHuk: OazoBbld ypoBeHb / A.I'. Mep3nsak, JI.A. Homuposckuii, B.b.
[lononckuit u ap.; mox pen. B.E. Ilomomsckoro. — 8-e wusm., crep. — M.:
[Tpoceemenune, — 2022. — 368 c.
2. Mepansik A.I'. Maremaruka. AnreOpa W Hayajga MaTeMaTHYecKoro aHammza: 11
Kiacc: yueOHuk: OazoBbii ypoBeHb / A.I'. Mep3nsak, JI.A. Homuposckuii, B.b.
[Tonouckuii, M.C. fAxup; mox pen. B.E. Ilogombckoro. — 6-e¢ uzm., crep. — M.:
[Tpoceemenne, — 2022. — 288 c.
3. Mep3msak A.I'. Marematuka. ['eometpusi: 10 kmacc: 6a30BbIil ypOBEHb: yUeOHUK /
A.Il'. Mep3msik, I.A. Homuposckuii, B.b. Ilononckuit u ap. — 5-e u3n., crep. — M.:
[Tpoceemenne, — 2022. — 208 c.
4. Mep3nsik A.I'. Marematuka. ['eometpus: 11 kiacc: 6a30BbIi ypOBEHb: YUYCOHUK /
A.l'. Mepznsak, .A. Homuposckuii, B.b. Ilononcknit, M.C. fxup; nox pen. B.E.
[Tomonwsckoro. — 6-e u3m., crep. — M.: [Ipoceemenue, — 2022. — 207 c.

3.2.2 JaekTpoHHbIe (HU(PPOBHIE) 00pa3oBaTebHbIE PECypPChI:
1. Cuctema auctanipionHoro odyuenus Moodle http://sdo.p11505.edu35.ru/
2. Poccuiickas snekTpoHHas 1mkosa https://resh.edu.ru/
3. Onnaitn-tect Pad https://onlinetestpad.com/
4. 5bC BOOK ru https://www.book.ru/index
5. OBC Jlans https://e.lanbook.com/
6. Becepoccniickue natepHer-onmMmuaznsl. - URL: https://online-olympiad.ru / (nara
obpamenust: 12.07.2021). - TekcT: 2J€KTPOHHBIH.
7. Enunas koyuiekius mudpoBsix oOpa3oBarenbHbIX pecypcos. - URL: http://school-
collection.edu.ru / (nara ooparenus: 08.07.2021). - TeKCT: 3CKTPOHHBIH.



http://sdo.p11505.edu35.ru/
https://resh.edu.ru/
https://onlinetestpad.com/
https://www.book.ru/index
https://e.lanbook.com/
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8. Undopmanmonnas cuctema «EamHOoe OKHO pgocTyma K 00pa3oBaTebHBIM
pecypcamy». - URL: http://window.edu.ru / (nara oopamenus: 02.07.2021). - Tekcr:
BJICKTPOHHBIMN.
9. Hayunas snextponHas oubianoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenus: 12.07.2021). - TekcT: 37eKTPOHHBIH.
10. OrtkpseiTeii koIemK. Matematuka. - URL: https://mathematics.ru / (mara
obpamenus: 08.06.2021). - TekcT: 37eKTPOHHBIH.
11. TloBropum wmatematuky. - URL: http://www.mathteachers.narod.ru / (mara
obopamenwns: 12.07.2021). - TekcT: 2IeKTPOHHBIH.
12. CnpaBoyHUK 10 MaTeMaTHKe U1 IIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2021). -
TeKCT: 3JIEKTPOHHBIN.
13. Cpennsisi matemarndeckas uaTepHeT mkona. - URL: http://www.bymath.net /
(mata oopamenusi: 12.07.2021). - TekcT: 31€KTPOHHBIH.
14. ®denepanbhblii mopTan «Poccuiickoe odpasoanuey. - URL: http://www.edu.ru /
(mata oopamenusi: 02.07.2021). - TekcT: 371€KTPOHHBIH.
15. ®enepanbHblii HEHTp HHGOPMAIMOHHO-00pa3oBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (nara obparienus: 01.07.2021). - TekcT: 37K TPOHHBIH.

3.2.3. JlonoiHUTEJbHAS JIUTEPATYypPa
1. bammakoB M.U. Martemartuka: yuebnuk / bammakos M.U. — Mocksa: KnaoPyc,
2022. — 394 c. — ISBN 978-5-406-09589-8. — URL.: https://book.ru/book/943210
2. boromomor H. B. Maremarnka: y4eOHUK ISl CpeIHEro MPOQeCCHOHAITBHOTO
oOpazoBanust/ H. B. boromonos, I1. . Camoiinenko. — 5-e u3a., nepepad. v 10m. —
MockBa: WzmarenbctBo IOpaiit, 2022. — 401 c¢. — (IIpodeccuonanbHoe
obOpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr: 2meKTpOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489612
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4. KOHTPOJIb 1 OLIEHKA PE3YJBbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIBHOM JJUCHUTLIAHBI

KoHTposib M OLEHKAa pPe3ysbTaTOB OCBOEHMS O00IIE00pa30BaTENbHON AMCLHMIUIMHBI PACKPBIBAIOTCS Ye€pe3 UCLUUILIMHAPHBIC
pe3yNbTaThl, HaNpaBJeHHbIE HA (popMuUpoBaHUe O0IUX U MPOPECCUOHAIBHBIX KOMIIETCHIIMM MO pa3zesiaM U TeMaM COJIEp>KaHUs
yueOHOTO MaTepHaa.

Oo0mas/npodeccnonanbHas Pazgen/Tema THun oeHOYHBIX MEPONPUATHSA
KOMIIeTEeHIIHS
OK 01 Beibupath ciocoObt P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5 H-0/c’,1.6 [T-o/c TectupoBanue
pelieHus 3aj1a4 P2, Temr 2.1,2.2,2.3,2.4,2.5 YCTHBIN omnpoc
npodeccHoHATEHOM P 3, Temsr 3.1, 3.2,3.3,3.4,3.5,3.6 MaTreMaTHYEeCKUH JUKTAHT
JEATEeIbHOCTH IPUMEHUTEIHHO P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45,4.6,4.7, 428, 49, 4.10, 4.11, | UnauBuayanbHasi caMOCTOSATEIbHAs
K pa3jIM4HbIM KOHTEKCTaM 4.12 pabota

P 5, Temn1 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c, [IpeacraBnenue pe3yabTaToB
P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11, MPAKTUIECKHUX padoT

6.12, 6.13 I1-o/c, 6.14 I1-o/c KoHntposbHas padota

P7, Temsr 7.1,7.2,7.3

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,9.10,9.11, 9.12
IT-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 TI-o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 IT-o/c

P 15,15.1,15.2,15.3,15.4, 15.5, 15.5, 15.6 IT-o/c

P 16,16.1,16.2,16.3,16.4,16.5,16.6,16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5, 17.6 I1-o/c, 17.7 IT-o/c, 17.8
IT-o/c

OK 02 Ucnonn3oBarh P1,Temal.1,1.2, 1.3, 1.4, 1.5I1-0/c,1.6 IT-o/c TectupoBanue

1
Ipogheccuonanvroe-opuenmuposannoe cooepiicanue



COBpPEMEHHBIE CPE/ICTBA TIOUCKA,
aHaIM3a ¥ HHTEPIIPETaluu
uHpOpMaLNH, H
UH(OPMAIIMOHHBIE TEXHOJIOTHU
IUISL BBITIOJTHEHUS 33124
npodeccHoHaIbHON
JeSATeIbHOCTH

P2, Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,4.7, 4.8, 4.9, 4.10, 4.11,
4.12

P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11,
6.12, 6.13 I1-o/c, 6.14 I1-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 II-o/c

P 15,15.1,15.2,15.3, 154, 15.5, 15.5, 15.6 IT-o/c

P 16, 16.1,16.2,16.3,16.4, 16.5, 16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5,17.6 I1-o/c, 17.7 I1-o/c, 17.8
IT-o/c

VYerHbl onpoc

MareMaTH4eCcKUil TUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT

Konrponsnas padora

OK 03 I[1nanupoBath U
peann30BbIBaTh COOCTBEHHOE
IpoeCCHOHATBHOE U TUYHOCTHOE
pas3BuUTHE,
MPEIIPUHIMATEIbCKYIO
JeSATeNbHOCTD B
npogdeccuonanbHOi chepe,
MCIOJIb30BaTh 3HAHUSA IO
(buHaHCOBOW I'PaMOTHOCTH B
Pa3NIUYHBIX KU3HEHHBIX
CUTYyaIHsIX

P1,Temal.1,1.2,1.3,1.4,1.51I-0/c,1.6 II-o/c

P2, Temr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,4.6,4.7,4.8,4.9, 4.10, 4.11,
4.12

P 5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5,6.6,6.7,6.8,6.9, 6.10, 6.11,
6.12, 6.13 IT-o/c, 6.14 I1-o/c

P7, Teme17.1,7.2,7.3

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,9.10,9.11, 9.12
IT-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c

TecTtupoBanue

YCTHBIN onpoc

MareMaTnyecKkuii TUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabora

IIpencrasnenue pe3yabTaToB
MPAKTUYECKUX paboT

KonrponsHas pabora




P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 IT-o/c

P 15,15.1,15.2,15.3,15.4, 15.5, 15.5, 15.6 IT-o/c

P 16, 16.1,16.2,16.3,16.4, 16.5, 16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5, 17.6 I1I-o/c, 17.7 I1-o/c, 17.8
IT-o/c

OK 04 D¢ dexTnBHO
B3aUMOJIEHCTBOBATh M pPabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

P1,Temal.1,1.2, 1.3, 1.4, 1.51I1-0/c,1.6 IT-o/c

P2 Tems12.1,2.2,2.3,24,2.5

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Temnr 4.1, 4.2,43,4.4,4.5,4.6,4.7,4.8,49, 4.10, 4.11,
4.12

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11,
6.12, 6.13 I1-o/c, 6.14 I1-o/c

P7, Temu1 7.1,7.2,7.3

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,94,9.5,9.6,9.7,9.8,9.10, 9.11, 9.12
IT-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P 12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 TT-o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 IT-o/c

P 15,15.1,15.2,15.3, 154, 15.5, 15.5, 15.6 IT-o/c

P16, 16.1,16.2,16.3,16.4, 16.5, 16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5,17.6 IT-o/c, 17.7 I1-o/c, 17.8
IT-o/c

TectupoBanue

YcrHblii onpoc

MareMaTH4ecKuil TUKTaHT
NunuBuayanbpHas caMOCTOSITEIIbHAS
pabora

[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT

KonrponsHas pabora

OK 05 OcymecTBisiTh yCTHYIO U
MIMCbMEHHYI0O KOMMYHHUKAIMIO HA
roCy/1IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢ y4eTom

P1,Tema 1.1,1.2,1.3, 1.4, 1.5I1-0/c,1.6 IT-o/c

P2, Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Temnr 4.1, 4.2,43,4.4,45,4.6,4.7,4.8,49, 4.10, 4.11,

TectupoBanue

YcTHBIN onpoc

MaremaTndecKkuii TUKTAHT
NunuBuyanbHas caMOCTOSITEbHAS




0COOEHHOCTEN COLIMAIBHOIO U
KYJIBTYPHOT'O KOHTEKCTa

4.12

P 5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
P 6, Temn1 6.1,6.2,6.3,6.4, 6.5, 6.6,6.7,6.8,6.9, 6.10, 6.11,
6.12, 6.13 IT-o/c, 6.14 I1-o/c

P 10, Tems! 10.1, 10.2, 10.3, 10.4, 10.5

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P 12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 IT-o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 IT-o/c

P 15,15.1,15.2,15.3,15.4, 15.5, 15.5, 15.6 IT-o/c

P 16, 16.1,16.2,16.3,16.4, 16.5, 16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5, 17.6 I1I-o/c, 17.7 I1-o/c, 17.8
IT-o/c

pabota

[IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
KonTponbnas pabota

OK 06 IIposiBiATH rpak1aHCKoO-
MaTPUOTHUECKYIO TIO3UIIHIO,
J€MOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHNE HA OCHOBE
TPaAUIIMOHHBIX
00IIeUeIOBEYECKUX IICHHOCTEH, B
TOM YHCIIE C YUETOM
rapMOHU3AIUN
MEXHAIIMOHAIBHBIX U
MEXPEJIMTHO3HBIX OTHOIICHUH,
MIPUMEHSITh CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO TTOBEACHUS

P1,Temal.1,1.2,1.3,1.4, 1.5 II-0/c,1.6 IT-o/c
P2, Temsr 2.1,2.2,2.3,2.4,2.5
P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 4.10, 4.11,

4.12

PS5, Temsr 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7, 6.8, 6.9, 6.10, 6.11,
6.12, 6.13 IT-o/c, 6.14 I1-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5,

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P12, Temsr 12.1, 12.2,12.3, 12.4, 12.5 TT-0o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 T1-0o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 II-o/c

P 15,15.1,15.2,15.3, 154, 15.5, 15.5, 15.6 IT-o/c

P16, 16.1,16.2,16.3, 164, 16.5, 16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5, 17.6 IT-o/c, 17.7 I1-o/c, 17.8
IT-o/c

TectupoBanue

VYerHbli onpoc

MaremMaTH4eCKUl JUKTAHT
NunuBunyanpHas caMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT

KonTponbhas padota




OK 07 CopgeiicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH
Cpenbl, pecypcocOepeKeHHUIO,
MPUMEHSTh 3HaHUSI 00 U3MEHEHUHU
KJIMMAaTa, MPUHITUIIBI
OepeKIIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO ACHCTBOBATH B
Ype3BhIYAITHBIX CUTYAIHIX

P1,Temal.1,1.2, 1.3, 1.4, 1.5I1-0/c,1.6 IT-o/c

P2 Temsr 2.1,2.2,2.3,2.4,2.5

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Temnr 4.1, 4.2, 43,44, 4.5,4.6,4.7,4.8,4.9, 4.10, 4.11,
4.12

PS5, Temsr 5.1,5.2,5.3,54,5.5,5.6,5.7,5.8,5.9, 5.10 IT-o/c,
P 6, Temn 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7, 6.8, 6.9, 6.10, 6.11,
6.12, 6.13 IT-o/c, 6.14 I1-o/c

P7, Temrr 7.1,7.2,7.3

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temrr 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,9.10,9.11, 9.12
IT-o/c

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7,11.8,11.9
IT-o/c

P12, Temsr 12.1, 12.2, 12.3, 12.4, 12.5 I1-o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 [1-0o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 IT-o/c

P 15,15.1,15.2,15.3, 15.4, 15.5, 15.5, 15.6 IT-o/c

P16, 16.1,16.2,16.3,164,16.5,16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5,17.6 IT-o/c, 17.7 I1-o/c, 17.8
IT-o/c

TectupoBanue

VYcTHbIi onpoc

MaremaTnyecKui JUKTaHT
WNHauBuayanbHas caMOCTOSTENIbHAS
pabota

IIpencraBnenue pe3yapTaToB
NPaKTUYECKUX paboT

KonTponbnas pabota

[IK 1.1 BeinonHATh HanaaKy,
PETYIIMPOBKY U MTPOBEPKY
ANEKTPUUYECKOTO U
AIEKTPOMEXaHUUECKOTO
00opy0BaHUsl.

P1,Temal.1,1.2,1.3, 1.4, 1.5I1-0/c, 1.6 IT-o/c

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11,
6.12, 6.13 I1-o/c, 6.14 I1-o/c
P11, Temw 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, 11.8, 11.9
IT-o/

P12, Temm 12.1,12.2, 12.3, 12.4, 12.5 TI-o/c

P 14, Tema 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7, 14.8, 14.9,
14.10, 14.11 IT-o/c

P 15,15.1,15.2,15.3,15.4, 15.5, 15.5, 15.6 I1-o/c

WuauBuyanbHas caMOCTOsITENbHAs
pabora

[TpencraBienue pe3ynbTaToB
MPAKTUYECKUX paboT

KonrponsHas padora




[IK 2.2 Ocy1iecTBisaTh
JTUArHOCTUKY U KOHTPOJIb
TEXHUYECKOI'O COCTOSHHUS OBITOBOM
TEXHUKHU

P9, Tems 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,9.10,9.11, 9.12
IT-o/c

P 13, Tema 13.1, 13.2, 13.3, 13.4, 13.5 [1-0o/c

P 16,16.1,16.2,16.3,16.4, 16.5, 16.6, 16.7, 16.8
P1717.1,17.2,17.3,17.4,17.5, 17.6 I1-o/c, 17.7 I1-o/c, 17.8
IT-o/c

MareMaTH4eCKUil TUKTAHT
NunuBuayanpHas caMOCTOSITEIIbHAS
pabota

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

Kontposbhas padota

I1IK 4.2 ITpoBepka u Hanaaka
3JIEKTPOOOOPYIOBAHUS.

P 4, Temn1 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 4.10, 4.11,
412
PS5, Tema 5.1,5.2,5.3,5.4,5.5,5.6,5.7,5.8,5.9,5.10 I1-o/c

WuuBuyanbHas CaMOCTOSITEIbHAS
pabora

[IpencraBnenne pe3ynbTaToB
NPaKTUYECKUX padboT

KontponsHas paboTa




Juciunmmna

CrnenuansHOCTH/TIpodeccust

Tema 3anatus
Coneprxanue TeMbl

Tum 3auaTusa

@dopmbl OpraHu3au ya1eOHOH

JACATCIIBHOCTH

TEXHOJIOI'NTYECKAS KAPTA Nel

Matemartuka

13.02.11 TexHuueckas 3kcrulyatauus U o0CIyKUBAHUE SJIEKTPUUECKOTO U 3JIEKTPOMEXaHUUECKOTO

obopynoBanus (10 OTpaCIIsIM)

KOHYC, €ro COCTaBJIAOIIUC. Ceuenus KOHYCa

Komnyc u ero snemenTsl. CedeHus KoHyca (MapajieIbHOE OCHOBAHUIO U IIPOXOSAIIEE YEPE3 BEPIIMHY),

KOHUYECKHE ceueHus. Pa3BépTka KoHyca.

KoMOmHMpOBaHHOE 3aHATHE

CDpOHTaJ'IBHaSI, WHIANBUAYyAJIbHAA

JESTENILHOCTH U
YCTaHOBOK Ha
BOCTIpUSTHE,
OCMBICJICHHE
coJlepKaHus

Ilo Tpaguumy nmpuBeneM NpUMepsl KOHYCOB,
BCTPEYAIOLINXCS B MOBCEAHEBHON KU3HU
Kak Buaum, HaMm Mo-npexHeMy MoHa100uTCs
MMOHMUMAaHHE TOTO,

v UTO Ha3bIBaeTCS OKPYKHOCTHIO?

v/ Ha30BuTE OCHOBHBIC 3JIEMEHThI OKPYKHOCTH.
v’ Tlo kakoii ¢popmysie HaXOAUTCS IIOIIATh
Kpyra?

v  Ilo xakoii popmyse HaXOIUTCS JATIHHA

¢burypa, cocrosiiast U3 MHOXKECTBa
TOYEK, KOTOPbIE pPAaBHOYIAJICHBI OT
3aJaHHOM TOYKHU. TOYKa, OT KOTOPOM
OCTAJIbHEIC TOYKH SBJISIOTCS
PaBHOY/IAJICHHBIMHU, HA3bIBAETCS
IIEHTPOM OKPYKHOCTH.

v OTpe30K, COSMHSIONIHIA IIEHTP U
TOUKY, JIEXKAIYI0 Ha OKPY>KHOCTH,
Ha3zbIBaeTcs paanycom. OTpe3ok,
COCAUHSIONINN JIBE JIFOObIE

[Inanupyemsl
e Turmbr
Oransl 3aHATUSA JlesiTenbHOCTD MpenoiaBaTes JlesITenbHOCThCTYIEHTOB oOpa3oBaTeln | OIEHOYHBIX
bHBIE MEPOIPUITHN
pe3yJIbTaThl
1. Opranu3anmOHHBIN dTaIl 3aHITHS
Co3nanue paboueit 3npascTtByiiTe! CerogHs Mbl IpoAobKaeM IUbITh | [IpuBeTcTBYIOT penogaBaTess OK 01, 0K | VYcrusiii
00CTaHOBKH, 0 OKEaHy Cpeiy MPOCTPAHCTBEHHBIX 3aHMMAIOT CBOU MeCTa 02, OK ompoc
aKTyaau3anus reOMEeTPHUECKUX (PUTYP U TTO3HAKOMHUMCS CO OtBeTsl: 04, OK 05,
MOTHUBOB y4e€OHOMI CIIEAYIOIIUM O0BEKTOM — KOHYCOM. v OKpYKHOCTb — 3TO T€OMETPUYUECKAs K 2.2




OKPY>KHOCTH?

v/ Beciomuute hopmyity JUIMHBI IyTH
OKPY>KHOCTH

v Ilo kakoii (hopmyIie HAXOAUTCS TUIOIIA/b
cekTopa kpyra?

TOYKH OKPYXHOCTH, Ha3bIBACTCS
XOPJOH.

v/ Xopna, mpoxosiias 4epe3 MeHTp
OKPYKHOCTH, Ha3bIBACTCS JTUAMETPOM.
v S=nR2

v C=2nR

v l=7R a°/ 180°

v S =mR2 a®/ 360°

2. OCHOBHOM ATall 3aHIATUA

dopmupoBaHUe KaxkoBa ke Tema ceroHsIIHEero 3aHsIThI?
HOBBIX 3HAHUH U Hama ceroaHsaniHss 1eiib Kak MOKHO OOJIbIIIe
crmoco0oB y3HaTh KoHyce. Hayunts n3obpaxars ero.
JEATCIILHOCTH PaccmoTpets ceuenns konyca. PemnTs 3agaun
(M3710KCHHE Ha HaxO0KJICHUE 3JIEMEHTOB KOHYca. OnpeaensaTh
HOBOTO MaTepHasa) KOHYC OyJieM ABYMS CITIOCOOaMU:

v Uepe3 KOHUYECKYIO TIOBEPXHOCTb:
PaccmoTpum okpyxkHocTh O(1) € a . [IpoBenem
npsmyto OP * a. CoelMHUM KaXAyI0 TOUKY
okpyxHocTH O (1) ¢ Toukoit P. [ToBepxHOCTB,
o0pa3zoBaHHas OTPE3KaMH, COCTUHSIOIUMU
KaKIYI0 TOUYKY OKPYKHOCTHU C TOUYKOM, JIeKalen
Ha IIPSMOM NEPIEHIUKYIIIPHOMN IIOCKOCTH
3anuceiBatoT TeMy. «KOHYC M €ro 371€MEHTHI»
R — panuyc ocHoBaHuUs

H — BbIcoTa KOHYCa

L — oOpazyroras KoHyca

Pa3Beprka koHyca

becena

9TOW OKPYXKHOCTH M NMPOXOASIIEH Yepe3 LEHTP
3TON OKPYKHOCTH — 3TO MOBEPXHOCThH MPSIMOTO
Kpyrosoro konyca. Kpyrosoii konyc — teno,
OTrpaHMYEHHOE KOHUYECKOW MOBEPXHOCTHIO U

3anucbiBatoT Temy. «KOHyC 1 ero
SIIEMEHTbI»

dopmynbl nnowaam 6okosomn
MOBEPXHOCTU KOHYCa W NOSHOM
NOBEPXHOCTM KOHYCa

S60K nos — T[RL
Sronne=TTRL + TTR2
SI'IOJ'IH I'IOB:7TR (L + R)

OOyyaromuecs caMOCTOSTEIHHO
MBITAFOTCS JIENIaTh BBIBOJI O BO3MOXKHBIX
¢durypax, o0pa3yromuxcs npu
MEePECeYCHUH KOHYCa TUIOCKOCTHIO.

v/ eciu cexymias mIoCKOCTh
nepecekaeT Bce 00pasyroliye KoHyca B
TOYKaX OJHOW €ro MOJOCTH, OTy4aeM
IUTHIIC,

v/ eciu ceKymias mI0CKOCTh
napaJuieibHa OJTHOW M3 KacaTelbHBIX
IIJIOCKOCTEN KOHYCa, OJIy4aemM
napabouty,

v/ eciu cexyIast MiI0CKOCTh
nepecekaeT 00e MoJIOCTH KOHYCa,
MOJIy4aeM TUrepooIy.

OK 01, OK
02, OK 03,
OK 04, OK
05, 11K 2.2

becena
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kpyrom. Konnueckasi HoBepXHOCTh — OOKOBast
IIOBEPXHOCTh KOHYyca. Kpyr — ocHOBaHUE KOHYca.
Touka P — Bepmuna konyca. O06pasyrommue
KOHHUYECKOW TOBEPXHOCTU — 00pa3yromiye
konyca. [Ipsimasi, mpoxosias yepes LHeHTp
OCHOBaHUS U BEPIIMHY — OCh KOHYCA.

Panuyc ocHOBaHus KOHYca — painyC KOHYCA.
IlepnieHquKymsap, ONyIIEHHBIA U3 BEPIIMHBI HA
IJIOCKOCTh OCHOBAHUS — BBICOTA KOHYca. Y
MPSIMOTO KOHYCA OCbh U BBICOTA COBIIAJIAIOT.

Y HaKJIOHHOTO KOHYCa OCh U BBICOTA HE
coBnajatot. Cnaitnpl 9-11. ®opmyinsl miomagu
OOKOBOI1 MOBEPXHOCTH KOHYCA U TTOTHOM
MIOBEPXHOCTH KOHYCa

S60k moB = mRL

S nonn noB=nRL + mR2

S monx noB=ntR(L + R)

OcCHOBHBIE CEUCHUS KOHYCa

Kpyr

PaBHOOE1peHHBIN TPEYTOJIBHUK

Konnueckue ceuenus

Konyc MoxkeT ObITh IOJTyU€H BpallleHuEM
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT OJIHOTO
U3 KaTeToB, IPUYEM ITOT KaTeT OyAET SABISATHCS
BBICOTOM KOHYCa, BTOPOM KaTeT — PalnycoM
KOHYCa, a TUIIOTeHY3a o0pa3yroliel KoHyca.
Jlnst u300paxkeHns KOHyca: cHadana GuKCcupyem
OCHOBaHUE B BUJIE JUIUIICA, 3aTEM CTPOUM OCh
NPSIMOTO KOHYca (TIEPIEeHUKYIISP K TUIOCKOCTH
OCHOBaHUS 4Yepe3 IEHTP OCHOBaHUs, Jajiee —
obpa3yromue (00paTuTe BHUMaHUE Ha UX
noctpoeHune). Pa3BepTkoil KoHyca SBISIETCS
CEKTOp, palyCc KOTOPOTO — ...

31




OObyuaromuecs caMOCTOSITEIBHO TBITAIOTCS
JieNaTh BBIBOJ] O BO3MOXKHBIX (DUTYpax,
00pa3yoIuXCcs Npy NepecedeHnt KOHyca
IUIOCKOCTBIO.

v/ eCIi CeKyIIasi INIOCKOCTh MEePEeCeKaeT BCce
oOpa3yrolre KOHyca B TOUYKax OJTHOU €ro
MIOJIOCTH, MOJTy4aeM JJLIHIIC,

v/ eCIi CeKylIasi INIOCKOCTh MapajuiesibHa OTHON
13 KacaTeIbHBIX IIOCKOCTEH KOHYCA, MOTydaeM
napabouy,

v/ eCIi CeKylIas INIOCKOCTh MepeceKkaet 00e
MIOJIOCTH KOHYCA, TOJIy4aeM runepoory.
o0pa3ymolas KOHyca, U OKPY>KHOCTb OCHOBAHHSI.
Hcnonb3ys GopMyIsl TUIOMAAA CEKTOPA U
JUIMHBI YT OKPY>KHOCTHU, MOKHO BBIBECTH
(bopMyIIBI TSl HAXOXKISHUS TIJI0IIA T
MIOBEPXHOCTHU KOHYCA.

XKemnaromnme MOTYT POJIEMOHCTPUPOBATH BBIBO/]
dbopMyn ioraeit 60KOBOI U MONTHOM
MOBEPXHOCTEH KOHYCA Ha CIEIYIONIEM 3aHITHH.
Kak BbI tymaete? Kakue ¢purypbl MO>xHO
MOJTy4YHTh, TIepeceKast KOHYC TIOCKOCTHIO?

K 0CHOBHBIM C€YeHHSM KOHYCa OTHECEM KpPYT —
CEUEHHE TUIOCKOCTHIO, TIEPIICHIUKYIISIPHONW OCH
IPSIMOTO KPYTrOBOTO KOHYCa, U paBHOOEIPEHHBIH
TPEYTOJILHUK — CEUYCHUE, TPOXO/IAIIee Yepe3

1Be 00pa3yrolye U XOp,ry OCHOBAHUSI.

Oco0oe yauBiieHHE BBI3BIBAIOT KOHMYECKHE
CEUCHMS:

v/ eCI CeKyliasi TNIOCKOCTh MePeceKaeT Bce
o0pasyromiye KOHyca B TOUYKax O/JHOM ero
MOJIOCTH, TTOJTy4aeM dILTHIIC,

v/ ecl CceKyliasi INOCKOCTh MapajuiesibHa OTHON

32




U3 KacaTelbHbIX TIOCKOCTEH KOHYCa, MoTydaeM
napaboury,

v/ eCIi CeKyIlias TNIOCKOCTh TMepeceKkaet 00e
MOJIOCTH KOHYCA, MOJIY4aeM HIepooIy.

IIepuunoe
3aKpeIICHHUE
U3YYECHHOTO
MaTepuala,
KOHTPOJTb
YCBOCHHMSI,
o0cyxIeHne
JIOTYIIEHHBIX
OIIMOOK U UX
KOPPEKIIHSL.

Pemmm 3agaun

1. Paguyc kpyra, Jiexkaiiero B OCHOBaHUHU
KOHYCa, paBeH 3 M, yroJl MeXay 00pasyromei 1
ocHoBaHueM cocrtasiisteT 300.

Hatigure: a) o6pasyromiyto KoHyca; 0) BEICOTY
KOHYCa; B) IUIOIIAlb OOKOBOM MOBEPXHOCTH
KOHYCa; I') IIJIOLIa/1b [T0JIHON MOBEPXHOCTH
KOHYCa; 1) IJIOMaJb OCEBOTO CEYEHUS KOHYCA; €)
IUIOIA/Ib CEYEHHUS, TPOXOISIIETO Yepes
CepeIMHY BBICOTHI, TapAJIJIEIbHO OCHOBAHUIO
KOHYCa; %) IJIOMAAb CEYEHUS, POXOASIIETO
gepe3 JIBe 00pa3yIore KOHyca, yrojl MEexX1y
KOTOPBIMU cocTaBsieT 60°.

2. [IpssMOYTONBbHBIN TPEYTOJIBHUK

c karetaMu S cMm ¥ 12 cm

BpalIaloT BOKPYT MEHBIIIETO

kareTra. Haiinute miomanp

MMOBEPXHOCTHU MOJYYCHHOTO

Tena.

3. JlaH npsiMOii KpyroBOW KOHYC ¢

BepimnHON M. OceBoe ceueHue

KOHYCa — TPEYTOJIbHUK C

yriom 120° npu Bepumnae M.

O6pa3yrorias KoHyca

paBHa Uepes

TOYKY M npoBeeHO ceueHne

KOHYCa, NEPIEeHIUKYIISIPHOE

OJTHOH U3 00pa3yIOIIHX.

a) Jlokaxxure, 4TO MOITYIUBIIMNICS

1.

OA=3am;2D 0 =30

a) AADO -

MPSIMOYTOJIbHBIN

AD =2A0 = 61m

6) I3 AADO 1o Teopeme [Tudaropa:
DO2=36-9 =27

DO =313 IIM;

B) SOok moB=mRL=m-3-6=18m
a’;

r) Snons noB=nRL + mR2 = 18w + 91 =
271 oM2;

n) AADC — oceBoe ceueHue
S=%AC-DO=1/2-6-3V3=

93 IM2;

e) N — cepenuna DO

DNI/DO =r[R=11/2

r=R/2=3 2nm

S = r? = 9m/d~ 7le2

%) ADAB — paBHOOEAPEHHBIH,
2ADB = 600, 3maunt, ADAB —
paBHOCTOpOHHMI. AD = 61M;

S = AD23/4 =3673/4 = 93 v’

2. ABAC — npsimoyronbHbIif; AB =H =
5cm; AC=R=12cm

Snonn noB=rtR(L + R)

W3 npssMOyroiapHOTO TPEyTrOIbHHUKA
ABC: L=BC=VAB2 +AC2=13 cm
SmomamoB=m - 12 - (13 +12) =

OK 01, OK
02, OK 03,
OK 04, OK
05, 11K 2.2

1405010%0:3201 ']
JIbHBIE,
pelienne
3amaq
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B CEYCHHUH TPEYTOJIbHUK —
TYNOYTOJIbHbBIN

0) Haiinure paccTostHue ot

uentpa O OCHOBaHMS KOHYCa

110 TIOCKOCTH CEYEHHUSI.

4. ®onapp yctaHoBjieH Ha BbicoTe 10 M. Yron
pacceuBanus cBeta oT ¢onaps 120. Onpenenure

TUaMeTp  Kpyra, IOBEPXHOCTb  KOTOPOTO
OCBEIaeT donaps, YTOOBI BBIYUCIIUTD
paccTosiHue, MEXy KOTOPBIMU HAJ0 YCTAHOBHUTH
bonapu TUIS Xopoluei OCBEIIEHHOCTHU

MEIIEXOHOMN YJIULIBL.

3007 eu’.

3.a)

1) I[IpoBeemM MpOU3BOJIbHYIO
obpaszyromyro MK u quamerp KL.

B miockoctn MKL noctpoum MN
nepreHaukyisipHo MK. Uepes touky N
B IIJIOCKOCTH OCHOBAHMS

noctpouM xopay RS nepnennukynsapHo
KL. Ceuenne RMS uckomoe.
JeiictBurensHo, RS nepnenaukynspHo
KL o

noctpoeHuto u RS nepneniukynsapHo
MN

(TpeyronpHuk MRS

paBHOOeApeHHbINH, MN —

meauana (paguyc ON,
neprneHANKyIspHbIi xopae RS,

JIETUT XOP.1y MOIoJam), 3HAUHT,

RS nepnenguxynsapao KMN no
MIPU3HAKY.

[Tonyunnu, RS neprneHaukyaspHo
KMN, KMcKMN,

3HauuT, RS nepnenauxynsipao KM.
Wrak, RS nepnennukynspuo KM, KM
nepneHauKyssspHo MN, 3Haunt, KM
neprneHukynspHo MRS

2) 3amerum, uyto yroia KMO pasen 60°,
yroa MKO pasen 30°,

torga KO =9, ON = 3. Takum o6pazom,
B paBHOOEPEHHOM

TpeyronbHrke MRS BbicoTa
CJIEI0BATENBHO, TPEYTOIbHUK
TYIOYTOJIbHBI.
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0) M3 nientpa ocHoBanust O OnmycTUM Ha
MN nepnenauxynsip OH. 3amerum, uro
OH nexwur B utockoctd KMN. U3 1. a)
cienyer, uro npsamas RS
neprneHAuKyisipHa miockoctd KMN,
cienoBarenbHo, psimast OH
neprneHAuKyisipHa npsmoit RS. Takum
obpazom, OH —

HMCKOMOE PacCTOsTHUE.

Nmeewm:

Orser: 6)3/23

3. 3aKII0YNTEIbHBIA DTAIl 3aHATHS

IlonBenenne
UTOTOB PabOTHI;
bukcamus
JIOCTHIKEHHUS IIeIeH
(oreHka
JIEATEIbHOCTH
oOyJaronuxcsi);
orpesieIieHue
MEPCIIEKTUBBI
IadbHeHImen
paboThI

C kakoii purypoii Mbl ceroiHs
IMO3HAKOMMIIUCE?

B kakux mpeamerax
MOBCEIHEBHOM KU3HHU MBI C
KOHYCOM BCTpedaemcs?

I'ne BcTpeuaeTcst KoHyC B Baiel mpodeccuu?
B 3akimoueHnn — urpa «3Haro — He
3HaK»: nepen Bamu «Jlucr
YCBOEHHMS HOBBIX 3HaHUI». [Ipu
MIPaBUILHOM OTBETE Ha BOIPOC
CTaBUM «1», €CJId OTBET HEBEPHBII
— .

Kaxk na3zwiBaeTcs:

1) ®urypa, noayueHHas B
CEUYEeHHH KOHYCa, €CITU

CeKyIIas TIOCKOCTh

nepecekaer Bce o0pa3yroIue
KOHYCa B TOYKaxX OJHOU €ro
IIOJIOCTH?

2) OTpe3oK, COSTUHSIOIINMA
BEPIINHY C OKPY>KHOCTBIO

[To3HakOMUIKCH C KOHYCOM,

* KOHYC - BOPOHKa, MOPOKEHOE
Pe3nboBbIe coenvHeHus AeTanei,
JIeTaI MEXaHU3MOB.
«Poxox»;

JIuct camooLeHKH:

1) Dnnurc;

2) O6pa3yromias KOHYycCa;

3) Her;

4) Kpyr;

5) CexTop

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 06,
M 4

Camornpose
pka
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OCHOBaHUsA?

3) Umeet nu KOHYC LIEHTP
cuMMeTpuun?

4) ®@urypa, nojsy4yeHHas Ipu
[IepeceueHU N KoHyca
IIJIOCKOCTBIO, NTapaJIEIIbHON
OCHOBaHUIO?

4.3ananus s | 1. Kakue HauMeHbIIue pa3Mepbl, BEIPAKEHHbBIC NunuBunyans
CaMOCTOSITENILHOTO LEJIBIM YHCJIIOM CAaHTHUMETPOB, JTOJIKEH UMETh Ha
BBITIOJIHCHHS MPSIMOYTOJIBHBIN JIUCT OyMaru, 9T00bI UM MOXKHO g paboTa

ObL10 00KJIEUTH OOKOBYIO TOBEPXHOCTH IIHJIMHAPA
c

pazanycoM OCHOBaHHUSA 5 CM U BBICOTOM, paBHOM
JUaMeTpy OCHOBAHMUSI?

2. Papnyc ocHOBaHMS HWIMHAPA paBeH 26, a ero
obOpasytromas paBHa 9. CeueHue, napaiieibHOE OCH
HWIMH]IPA, YIaJIeHO OT He€ Ha pacCTOsHUE, paBHOE
24. HaiimuTe miomaas 3TOro CEUeHU .

3. Manb! nBa uunuHapa. Paguyc ocHoBaHus 1
BBICOTA MIEPBOT'0 PaBHBI COOTBETCTBEHHO 6 U 14,

a Broporo — 7 u 3. Bo ckoibKko pa3 miomaas
OOKOBOI MOBEPXHOCTH MEPBOTO MUIUHPA OOJIbIIIE
Iomaau 60koBoi BToporo?

4. Jlanbl aBa KOHyca. Paanyc ocHoBaHUS U
o0pa3yro1ias nepBoro KOHyca paBHbI
COOTBETCTBEHHO 7 M 9, a BTOporo — 2 n 9. Bo
CKOJIBKO pa3 TUIOIIa/lb OOKOBOM MOBEPXHOCTH
MEPBOro KOHyca 0oJIbIIIe MI0maar OOKOBOH
MOBEPXHOCTHU

5. BeicoTa koHyca paBHa h, paanyc ocHoBaHus R.
UYepes BepllIMHY KOHYCa NPOBEIEHA MII0CKOCTbD,
OTCEKaIoIIast OT OKPY>KHOCTH OCHOBAHHUSI IyTY

900. Beruucanre mwiomagb CEYeHUs.
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6. Kakue coequHeHns neTalleld ¢ UCIIOJIb30BaHUEM
pe3bOBI SBIISAIOTCS HanOOoJIee PACIPOCTPAHEHHBIMU ?
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Juciunmmna

CrnenuansHOCTH/TIpodeccust

Tema 3ausTus
ConeprxaHue TeMbl
Tum 3auaTus

®dopmbl OpraHu3auu ya1eOHOH
JeSTSIILHOCTH

TEXHOJIOI'HMYECKAS KAPTA Ne2

Martemartuka

13.02.11 TexHuueckas 3KkcIulyaranus U o0CIyKUBAHUE IJIEKTPUUECKOTO U 3JIEKTPOMEXAHUUECKOTO
obopynoBanus (0 OTPaCIIsIM)

Haubonbiiee, Hanmenbliee 3Ha4eHUus pyHKINUN

I/ICCJ'IGI[OBaHI/IC (l)YHKI_II/II/I Ha MOHOTOHHOCTb, HAXOXJICHUC HauOOIbIINE U HANMEHbBIINE 3HAYEHUS (bYHKI_[I/Iﬁ

[IpakTuueckoe 3aHsATUE (MpaKTUyecKas pabora)

OpoHTaNbHas, TPYIIOBAs

[Linanupyemsie Tumst
oOpa3oBareb
Oransl 3aHATUSA JlesiTenbHOCTD Mpeno1aBaTest JlesTenbHOCTbCTY/IEHTOB HELE OLEHOYHBIX
MEPOIPUATHH
pe3yJIbTaThl

1. Opranu3zaioOHHbIN Tan 3aHATUS
Coznanne paboueit Ceroanst MbI ¢ BaMH OyzieM pemiaTh TpodeccHoHaIbHbBIE Hacrtpausarotcs Ha paboTy OK 02 becena
00CTaHOBKH, 3aJ]auu CpeICTBAaMU
aKTyaJu3alus MaTeMaTHYeCKOro aHajln3a
MOTHUBOB yueOHOU
JeSITENIbHOCTH.
IIposepka
BBITIOJTHEHUS
samannii BCP /
BXOJITHOM KOHTPOJIb
AKTtyanusanus UYro HazbIBaeTCs NPOU3BOHON (HYyHKIUU? OTBe4aroT Ha BONPOCHI OK 01 OpOoHTAIBHBIN
coAepKaHUs, OK 03 onpoc
HE00X0AUMOT0 ISt OK 05
BBITIOJTHEHUS
71a00paTOPHBIX U
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MPaKTUYECKUX padboT

2. OCHOBHOM 3Tall 3aHIATUSA

Ocmbicnenue bonbiyro 4acTe CBOMX yCHIIMHI Y€JI0BEK TPATUT HA IIOUCK Pasbusatotcsa Ha rpynnbl becena
coJiepKaHus HaWIY4ILEro, Wi KaK 4acTo FOBOPST, ONTUMAJIbHOTO, ans

3aJlaHui pELIeHNs TOCTABJICHHON 3a/1a4H. npoBeaeHus

IIPAKTUYECKUX U Kak, pacnionaras onpeiei€HHBIMU pecypcami, npakTnyeckon paboThbl

1a00paTOpHBIX PadoT, N00UThCs HanboJiee BEICOKOT0 JKU3HEHHOTO YPOBHS,

II0CJIE0BATENbHOCTH HauBBICILIEH IPOU3BOJUTEIBLHOCTH TPY/AA, HAUMEHBIINX

BBITIOJTHECHUS [0TEPb, MAKCUMAJIbHON MPUObUIN, MUHUMAJILHON 3aTpaThl

JIEHCTBUN IIpU BPEMEHU

BBITIOJTHEHUH - TaK CTaBATCS BOIPOCHI, HaJl KOTOPBIMU NPUXOAUTCS JyMaTh

3a/laHuil WK KakJoMy wieHy oOuiectBa. He Bce Takue 3agaun noagaroTcs

BOCIIPOM3BECHUE TOYHOMY MaTEMaTHYECKOMY OIMCAHMIO, HE I BCEX U3 HUX

bopMHpyeMBIX HalJeHbl KOPOTKUE MyTH petieHus. OJHAKO YacTh TAKUX

3HaHUU U UX 3a/1a4 NOANAETCs UCCIEA0BAHNIO

IPUMEHEHUE B C IIOMOILBIO METO/I0B MaTEMaTHUECKOT0 aHaJIn3a — 3TO

CTaHapTHBIX 3aJ1a4M, KOTOPbIE MO’KHO CBECTH K HaXOKICHUIO

yCIoBUSX (110 HanOOJIbIIEr0 U HAUMEHBILIEr0 3HAYEHUS] (PYHKIIMU

AQHAJIOTUH, AEUCTBUS

B CTaH/IapTHBIX

CUTyalLusX,

TPEHUPOBOYHbBIE

yIpa>KkHEHUs])

ITepenoc 1. Y3 xycka npoBOJIOKH JITTHHOU 48 CM HY>KHO U3TOTOBUTH Pabotarot B rpymmax mo OK 01, OK [IpakTrueckas
nproOpeTEHHBIX paMKy-KapKac JJI1 MUHHU-IIAaHHO B BUJIE NIPSIMOYTOJIbHUKA, aIroOpuTMy 02, OK 03, pabota
3HAHUU U UX HMEIOIETO Haxoxaenus Hauoosbiiero |[OK 04, OK
NEPBUYHOE HauOonpIyto momaas. Kakosa sta miomasis? u 05
IIPUMEHEHUE B 2. U3 nucta xaprona pazmepom 32 cMm * 20 cm Tpebyercs HAMMEHBIIIETO 3HAaYCHUS

HOBBIX MJIN U3TOTOBUTH OTKPBITYIO CBEPXY ¢byHKIMN

M3MEHEHHBIX KOpOOKY HauOoJblIe BMECTUMOCTH, BbIpe3as 110 yriiaM

YCIIOBUSIX C LIENBIO KBaJpaThl U 3aTeM 3arubas

dbopmupoBaHUs 3. YuacTok, miomaso 2400M°, Hago pa3OuTh Ha JBa ydacTKa

yMEHUHI PSIMOYTOJIBHON (POPMBI TaK,
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(TBOpUECKHe,
pOoOJIEMHBIC 3a/1a4H,

9yTOOBI IJTMHA U3TOPOIU OblIa HauMeHbIel. Halitu pazMepsr
y4acTKOB

CUTYAITUH)

CamocrosiTenbHOe KonTposmupyer aesTenpHOCTb BrimosHsor [IpakTnueckas
BBINIOJIHEHHE o0yyaromuxcs, KOHCYJIbTHPYET, HEoOX0IuMble pabota
3a/laHui MIOMOTaeT 10 HEOOXOJMMOCTH BBIUHCIIEHUS, IEHCTBYIO 110

IPaKTUYECKUX paboT QITOPUTMY

O00011EeHuEe 1 [IpencraBurenu rpynn 3anuuiarT NpoeKT

CUCTEMAaTU3aLUs 3aMMCHIBAIOT PELLIEHUE HA JJOCKE.

pe3yiIbTaToB Hcnonb3ys TUCT KapTOHA M KYCOK

BBITIIOJTHEHUS IIPOBOJIOKH Ha IIPAKTHKE

1a00paTOPHBIX IIPOBEPUTH MOTy4YEHHbIE B

paboT, MPaKTUYECKUX pe3yJibTaTe BBIYUCICHUN JaHHbIE

paboT, ynpaxHeHuH,

3a1aHUI

3. 3aKJIIOUMTENbHBIN ATl 3aHATUS

[lonBenenue uToros C KaKuMH TPYJHOCTSMHU BbI OTBeyaroT Ha BOIPOC OK 03, OK

paboThl; puxcanus CTOJIKHYJIUCH IIPU PELIECHUN 04, IIM 4
JOCTHKEHUS 1ienei MIOCTaBJIEHHBIX 3a7a4?

(oeHka

JeSITeIIbHOCTH

oOyJaromuxcsi);

ornpezeneHue

NEPCIIEKTUBBI

JaJbHeNe paboThl

4.3ananus i (M3 npsAMOYropHOTO JIMCTa KapTOHA co cropoHamu 80cM n OK 01, OK 02,MuauBuayaibHa
CaMOCTOSITEIIbHOTO S0cM HY)KHO CeIaTh KOPOOKY MPSIMOYTOJIBHON (hOPMBI, OK 03, OK 04,}s pabota
BBITIOJTHEHUS BHIPE3aB 110 KpassM KBaJpaThl U 3arHyB 00pa30BaBIIMecs Kpasl. OK 05, IIM 4

Kaxoit BEICOTHI T0TKHA OBITH KOpOOKa, 4TOOBI €€ 00BeM OBLIT
HAHOOIBIINM?
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®OHJl OHEHOYHBIX CPEJCTB
OBIHIEOBPA3OBATEJIbBHOU JUCHUIIJIMHBI <MATEMATHKA»

YIIIyOJICHHBIN YPOBEHD
npoduiib 00yUYEHUS: TEXHOJIOTUYECKHI

TSl TpO(heCCUOHANIBHBIX 00pa30BaTEIbHBIX OpraHU3aINi



@DOHJT OLIECHOYHBIX CPEJICTB 00111€00pa30BaTeIbHON AUCIHUILUIUHBI pa3padoTaH
Ha ocHOBe DenepanbHOr0 TrocyJapCcTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
cpennero mnpodeccuonanbHoro odpaszoBanus (PI'OC CIIO) mo cnenuasbHOCTH
13.02.11 TexHuueckass H3KcIUTyaTallusi W OOCIY)KMBAaHHE JJICKTPUUECKOTO M
AIEKTPOMEXAHUYECKOTO 000py10BaHUs (IO OTPACIISM)

Opranuzanusi-pazpaboturk: brompkerHoe mnpodeccroHanbHOE YUpPEKICHUE
Bonoroackoit oomactu «YepenoBenkuii XMMUKO-TEXHOIOTHUSCKUHN KOJIIEIE

Pazpabotunk: PakoBa AnnHa BukropoBHa, mpemnojgaBareiab —BBICHICH
KBATH(PUKAIIMOHHOMN KaTETOPUHU

Paccmotpena u pekomeH10BaHa
K HCII0JIb30BAHUIO Ha 3aCEIaHUU
LMK o OO/1, OI'CO u EH
IIpotokon Ne
OT « » 20 T
[Tpencenarens LIMK
/ /
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COJEPKXKAHHUE

PesynbpTaTel 00yuenus, pernamentupoBanabie ®I'OC COO c
yaetom @I'OC CIIO

@DOH/T OIICHOYHBIX CPEACTB JJII BXOJHOT'O KOHTPOJIS

@DOH/JT OLICHOYHBIX CPEICTB JJIsl TEKYIIETO KOHTPOJIS

@DOH/IbI OLIEHOYHBIX CPEJICTB JIsl pyOEKHOTO KOHTPOJIA
@DoH/1 OLIEHOYHBIX CPEJICTB 1JI MPOMEKYTOUHOU aTTeCTalluu

11
15
18



1. Pe3yabTaThl 00y4eHus, perjaamediTupoBanabie PI'OC COO ¢ yyerom
®roc Ciio

[IpeameTHBIE PE3YIIBTATHI OTPAXKAIOT:

JIP6 01. BnaneHue MeromaMM JOKa3aTeNIbCTB, AJTOPUTMAaMM pPEIICHUS 3ajady;
yMeHHe (OpMYyJIMPOBaTh ONPEACIICHUSI, aKCUOMBl U TEOPEMbI, NPUMEHATH HX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B X0 PELICHUS 33/1a4;

JIP6 02. YmMmenue omepupoBaTh MOHSATHUSMH: CTEIEHb YHCIA, JOrapudM YHCIa;
YMEHHE BBIMOJIHATH BBHIYMCICHUE 3HAYECHUN U MpeoOpa3oBaHUS BBIPAXKEHHUN CO
CTeEHAMH W  JorapupmMamu, TmpeodpazoBaHusi  APOOHO-PALMOHATIBHBIX
BBIPAKEHU;

JIP6 03. Ymenue omepupoBaTh MOHSATHUSAMHU: pallMOHAIBHBIC, UPPALMOHAIBHEIC,
NOKa3aTelIbHbIE, CTENIEHHBIE, TOrapu(pMUUECKIE, TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

JIP6 04. YMeHue onepupoBaTb HNOHATUAMU: (YHKIUS, HEOpepbIBHAs (DyHKIUS,
IPOU3BOJHAs, IEpBOOOpa3Has, ONpPENEICHHbIA HWHTErpajl; yMEHHE HaxOIUTh
IPOU3BOJHBIE JJIEMEHTApHBIX (QYHKIUH, HCHOJB3YS CIpPAaBOYHBIE MaTEepUalIbI;
UCCIIEIOBaTh B MPOCTEHUIINX Clay4asX (PyHKIMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOOoIbIINE U HAUMEHbIINE 3Ha4eHUs QYHKIUI; CTPOUTH I'pa)uKU MHOTOWIEHOB
C  HWCIOJB30BAaHHWEM  anmapara MaTeMaTHYeCKOro  aHalIu3a; IPUMEHATH
INPOU3BOAHYIO TpUM PEIIEHHH 3aJad Ha JABWKEHHUE; pellaTh MPaKTHUKO-
OPUMEHTUPOBAHHBIC 3aJayl Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUS, Ha
HAXOXKJEHUE MyTH, CKOPOCTH U YCKOPEHMUS;

JIP6  05. VYwmenuwe omnepupoBaTh MOHATUSAMU: palMOHAIbHAsA  (QYHKIUS,
nokasaresibHass (yHKUMS, CTeneHHas (QyHKUusA, Jorapudmuueckas QyHKOus,
TPUTOHOMETPUUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHUE CTPOUTH Ipaduku
U3YYEHHbIX (PYyHKLIMN, HCHONIB30BaTh TIpaduKU TPU HU3YUYEHHUU IMPOLECCOB U
3aBHCUMOCTEH, MpU pelIeHnH 3aJad U3 APYTUX y4eOHBIX MPEeIMETOB U 33Jay U3
peasibHOM JKU3HU; BBIPAXKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY BEIMUYNHAMU;

JIP6 06. YmMmenue pemiaTh TEKCTOBBIE 3a/1aud PAa3HBIX TUIMOB (B TOM YHCIE Ha
OPOLEHTHI, A0JIM U YacTH, Ha ABMXKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33Ja4d W3 O0JIACTH YIIPaBJICHUS JUYHBIMH U CEMEHHBIMU (PUHAHCAMU);
COCTABJISITh BBIPAXKEHUS, YPAaBHEHHs, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
3a/layd, MCCIIEIOBATh IOJYYEHHOE pEUIeHHWE M OLIEHMBATh MNPaBAONOAOOHOCTb
pe3yIabTaTOB;

JIP6 07. YMeHue onepupoBaTh MOHATUAMU: CpellHee apu(MeTUIecKoe, MeIuaHa,
HaumOoJIblIeE W HaWMEHbIllee 3HAYeHHs, pa3Max, JUCIEpPCUs, CTaHIApPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uHpopMaIMio, TMPENCTABICHHYIO B Ta0JWIax, Ha JuarpaMmax, rpadukax,
OTPaXKaIOLyI0 CBOWCTBA pEAJIbHBIX IIPOLIECCOB M SBJICHHI; IPEACTABIATH
UHGOPMAIIMIO C MOMOIIBIO TAaOJIMIl U JAUAarpaMM; HCCIEI0BaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHCIIE C NMPUMEHEHHEM TIpadUUECKUX METOJO0B U DJIEKTPOHHBIX
CPEIICTB;

JIP6 08. YmeHnue omepupoBaTh MOHSATUSMHU: CIy4YailHBIH OMNBIT W CilydailHOe
COOBITHE, BEPOATHOCTD CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSITHOCTH C



UCIOJIb30BaHUEM TpapUUeCKHX METOJOB; MPUMEHSITh (POPMYJBl CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBbIE (DAKThI U (POPMYJIBI MPU PELICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHUE MTPUBOJAUTH IPUMEPHI ITPOSBICHUS 3aKOHA OOJBIINX YKCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

JIP6 09. VYwmenue onepupoBaTh TMOHATHSAMHU: TOYKA, TMpsiMas, IUIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN YroJ, CKPEIIUBAIOIINECS PSAMbIE, TapAJUIEIbHOCTD U
NEPHEHANKYJIAPHOCTh NPSIMBIX U TUIOCKOCTEN, YOI MKy NPSIMBIMH, YTOI MEXKIY
IPSAMOM M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH, PACCTOSHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHHUE MEXIAY HIPSAMBIMH, PACCTOSHUE MEKIY IUIOCKOCTAMM;
YMEHHE HCIIOJIb30BaTh MpPHU PEIICHWH 3a7a4 HW3YYCHHbIE (AKThl U TEOPEMbI
IUIAHUMETPHH; YMEHHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

JIP6  10. VYmenuwe onepupoBaTh MOHATHUSMHU: MHOTOIPAHHUK, CEUYEHUE
MHOTOTpaHHMKa, KyO, mapajulelenunesn, MNOpusMa, Oupamuaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIP, KOHYC, Iap, cdepa, cedeHus QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromiasicss cdeppl, HWIMHApPA, KOHyca, IUIOLIa/b
NOBEPXHOCTU MHUPaMUJbl, IPU3MBI, KOHYCa, IWIMHIPA, IUIOMmaab chepbl, 00beM
Ky0a, NpSAMOYroJIbHOTO MapajUlejienunena, MNUpaMUAbl, MPU3MBlL, LHJIMHAPA,
KOHYyca, I1apa; YMEHHE HM300pakaTh MHOTOI'PAaHHUKUA M MOBEPXHOCTHU BpallleHus,
UX CEUYEHUs OT PYKH, C IOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB;, YMEHHE pacClO3HaBATb CUMMETPHUIO B MPOCTPAHCTBE, YMEHHE
pacno3HaBaTh NMPABUIbHBIE MHOTOTPAHHUKH;

JIP6 11. YMeHue onepupoBaTh MOHATUSMU: IBHKEHHUE B IPOCTPAHCTBE, MOJOOHbBIE
(Gurypsl B IpOCTPAHCTBE; MCMOJIb30BATh OTHOUIEHUE IJIOIIAJEH MOBEPXHOCTEN U
00BEMOB MOIOOHBIX (UTYp IPU PELICHUU 33]1aY;

JIPG 12. YMeHue BBIYUCIATh TEOMETPUUECKHE BEJIMYMHBI (JIJTMHA, YTOJI, TJI0IIa/lb,
00BeM, TUIOIIAb TOBEPXHOCTH ), UCIIOJIb3Ys H3yUYEeHHBIE (DOPMYIIBI U METOJIBI;

JIP6 13. YMenue onepupoBaTh MOHATUSMU: PSIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOPJIMHAThl TOYKH, BEKTOpP, KOOPAMHATBI BEKTOPA, CKAISIPHOE IPOU3BEICHUE,
yroa MeXAy BEKTOpaMH, CyMMa BEKTOpPOB, MPOM3BEICHUE BEKTOPA Ha YHCIIO;
HaXOAUTh C IOMOIIBI0 H3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEAMHBI OTpE3Ka,
PacCTOSIHUE MEXY IBYMsI TOUKAMH;

JIP6 14. YMmenue BoIOUpATh MOIXOMSIINN U3YUEHHBIA METO/T TSl PEIICHUS 3a/1a49H,
pacno3HaBaTh MareMaTH4eckue (hakThl U MAaTEMATHUYECKUE MOJIETU B MPUPOIHBIX
U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPUBOJUTH IPUMEPHI
MaTEMAaTUYECKUX OTKPBITUNA POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKH.

OK 01 Beibupars crnocoObl penieHus 3aa4 npoPecCHOHATBHON eSITebHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02 OcymiecTBiATh MOUCK, aHaIM3 W HUHTEpOpeTaluio HUHOOpMaIuy,
HEOOXOMMOM I BHIIOJTHEHUS 33734 Po(eCCHOHATBbHON AeSITeIbHOCTH

OK 03 TIlmanmpoBaTh W peaqn30BbIBaTH COOCTBEHHOE MPOGECCHOHAIBHOE W
JIMYHOCTHOE PA3BUTHE.

OK 04 Paborath B KOJUIEKTHBE W KOMaHJE, YOPEKTUBHO B3aUMOJICHCTBOBATH C
KOJUIETaMU, PYKOBOJCTBOM, KJIMEHTaMHU
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OK 05 OcymecTBiATh  YCTHYHO M NUCBMEHHYI0  KOMMYHHMKAllMIO  Ha
rOCyJJapCTBEHHOM $I3bIKE C YYE€TOM OCOOEHHOCTEM COLMAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

OK 09 Wcnonb3oBaTh HHGPOPMAIMOHHBIE TEXHOJOTUM B TpodeccruoHaIbHOU
NEATEIbHOCTH

I[IK 1.1 BbInonHATH Hanaaky, PETyJIMPOBKY U IPOBEPKY DJIEKTPUUYECKOTO H
AIIEKTPOMEXAHUYECKOT0 000PYIOBAHHUS.

[IK 2.2 OcymecTBiasiTh AUArHOCTUKY W KOHTPOJb TEXHHUYECKOTO COCTOSHUS
OBITOBOW TEXHUKHU

[1K 4.2 Oprann3oBbIBaTh U BHIMOJIHATH TEXHUUYECKOE OOCTYKHBAaHUE CIIOKHOTO
AIEKTPUYECKOTO U 3JIEKTPOMEXAHUYECKOIO0 000PYI0BaHHUS C 3JEKTPOHHBIM
YIPABJICHHUEM;
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2.D0oHJ OLIEHOYHBIX CPEACTB I BXOAHOI0 KOHTPOJIS

BXxoaHO0# KOHTPOJIb COCTOMUT U3 3aJaHuM, B3ATHIX U3 OTKphITOro 6anka OI'D u
BIIP mo o6meoOpa3zoBaTenbHOi auciuiinHe Matematuka. Ha BblloHEeHUE
3aJTaHUI BXOJHOTO KOHTPOJIA JaeTcs 1 akajgeMuueckuit gac (45 MUHYT).

BxomHolt  KOHTpOJB  COCTOMT HMX 2-X 4YacTe: o00s3aTenpbHON U
JIOTIOJITHUTEIILHOM.

OOs3aTenbHas 4YacTh COACPKUT 3aJaHUs MUHHUMAIBLHOTO 00s3aTEIHLHOTO
YPOBHS, JOTIOJIHUTEIIbHAS 4acTh — 00JIee CIOKHbIC 3a1aHusl.

[Ipu BbITIOTHEHUHU 3alaHUN TPeOyeTCsl MPEICTaBUTh X0/ PELICHUS U yKa3aTh
MOJyYEHHBIA OTBET. [IpaBUIIbHO BBIMOJHEHHOE 3aJaHuE W3 O0sA3aTEIbHOU 4YacTu
OIICHWBAETCS B OJWH OaJlI; MPAaBWJILHOE BBIMIOJHEHUE 3aJaHUMN JTOMOJHUTEIHLHOM
YaCcTH OIICHUBAETCS 5 OaiaMu.

banel, momy4eHHBIE 3a BCE BBINIOJIHEHHBIC 3a/IaHUSI, CYMMUPYIOTCS.

Tema: IloBTOpeHne Kypca MAaTEMAaTHKUA OCHOBHOM IIKOJIbI
BxoaHo# KOHTPOJIb
OO6pa3zoBartenbHbIC PE3yJIbTAThI, TOAJICKAIINE TPOBEPKE (JIEMEHTHI):
JPo6 1, 1P6 5, IP6 6, IP6 9, [1P6 12, ZIP6 14.

Yacrs 1
Ilpouumaiime enumamenvrno mexcm u évinoanume 3a0anun 1 — 5,

Ha pucyHke ToukamH MOKa3aHO KOJMYECTBO MUHYT MCXOJIAIIMX BBI30BOB U
TpaduKk MOOMIBLHOIO MHTEpPHETAa B rurabaiTax, M3pacxoJOBaHHBIX a0OHEHTOM B
Ipoliecce MoJab30BaHUs cMapTPOHOM, 3a KaxAbld Mecsl 2021 roaa. [ns ynodcTa
TOYKH, COOTBETCTBYIOLIME MHUHYTaM M TUradaiTaM, COEIMHEHbI CIUIOMIHBIMUA M
NYHKTUPHBIMU JIMHUSAMH COOTBETCTBEHHO.

X

MERYTHI b rarabaims
300 T ,--:l . ‘\ ' imy 3
250 T - / =1 [\ / ; : 25
200 (/- e
150 H— ———————
100 H— R i  r
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345678 2101112

B Teuenuu roga aboHeHT moib3oBasica Tapupom «CTaHAApTHBIN», aOOHEHTCKas
maTa mo kotopomy cocrtapisiia 350 pybsnei B Mecsil. [Ipu yciaoBur HaX0XICHUS
aboneHta Ha Tepputopun PD B aboneHTckyto miaty Tapuda «CTaHIapTHBIN»
BXO/JIUT:

- MaKeT MUHYT, BKJIoYaromui 300 MUHYT UCXOAIINX BEI30BOB Ha HOMEDPA,
3aperucTpupoBaHHbIe Ha Teppuropuu POD;

- MaKeT UHTEPHETa, BKIIIOYAIOMIMK 3 ruradaiita MOOUIILHOTO UHTEPHETA;



- naker SMS, Bximrouaromuii 120 SMS B mecsi;
- 6e3TMMHUTHBIE OECIUTaTHBIE BXO/SIINE BBI30BHI.
Croumocth MUHYT, HHTEepHETa 1 SMS cBepx nmakera Tapuda ykaszaHa B TabJIHUIIE.

NcxopAawme BbI30BbI 3 py6./MUH
Mob6unbHbIN UHTEPHET (NaKeT) 90 py6.3a0,5Tb
SMS 2 py6./wr.

AOOHEHT HE TOJIb30BAJICS YCIyraMH CBSI3W B pOyMHUHTIe. 3a BeCh rojJi aOOHEHT

ornpasui 110 SMS.

1. Onpenenure, Kakue MeCAIbI COOTBETCTBYIOT YKa3aHHOMY B TaOmuie Tpaduky

MOOMJIBHOTO UHTEPHETA.

3anonHuTe TaOnMIly, B OaHK OTBETOB MEPEHECUTE YMCIA, COOTBETCTBYIOIIHME

HOMEpaM MecsleB, 0e3 MPoOesoB, 3aMsAThIX U APYTUX AOMOIHUTEIBHBIX CHMBOJIOB

(Hanpumep, JUIsl MECSLIEB Mail, SIHBApb, HOSIOPb, aBI'YCT B OTBET HY>KHO 3alKcaTh

yucno 51118).

MobunbHbIN UHTEPHET 176 3Tb 3,25Tb | 1,5Tb
Homep mecaua

2. Cxoubko pyOJiet moTpaTui aDOHEHT Ha YCIyTH CBsI3U B Jiekadpe?

3. Cxompko MecsitieB B 2021 romy aOOHEHT MPEBBICHII JUMHUT IO TaKETy

HCXOJAIINX MUHYT?

4. U3BectHO, uTo B 2021 rogy aboHeHTckas 1uiara no Tapudy «CraHaapTHBIN»

Bbipocna Ha 40% mno cpaBHenuto ¢ 2020 romom. Ckonbko pyOned cocraBiisiia

abonenTckas miata B 2020 roay?

5. B konne 2021 roga onepaTop CBSI3U NPEIJIOKUI AOOHEHTY MEPEUTH Ha HOBBIM

Tapud, yCI0BUs KOTOPOTO MPUBEJEHBI B TAOIUIIE.

CronmocTb nepexoaa Ha Tapud 0 py6.
ABOHEeHTCKaA naaTa B mecal, 470 pyb.
B abOHEHTCKyIO NnaTy BKAKOYEHbI NAKETbI:
nakeT ncxoaAwmMX BbiI30BOB 400 MUHYT
nakeT MOBUNbHOroO NHTEPHETA 4Tb
naket SMS 120 SMS
MNocne pacxoaoBaHMA MNAKETOB:
BXo4ALLMe BbI30BbI 0 py6./muH.
NCXOASALLME BbI30BbI 4 py6./MUH.
MOBW/IbHbIN MHTEPHET (NaKeT) 160 py6.3a 0,5b
SMS 2 py6./wr.

“UCX0OsLe BbI306bI HA HOMEPA, 3APEUCTPUPOBAHHbLE HA meppumopui PD
AOOHEHT pelraer, MeperTy U eMy Ha HOBBIA Tapu(, MOCYUTAB, CKOJIBKO OBl OH
MOTPaTHJI Ha yCIIyTrH cBsizu 3a 2021r., eciiu Obl nosb3oBasicss uM. Ecinu nmomydurcst
MEHbIIIE, YeM OH moTpaTtui (paktuyecku 3a 2021r., TO aDOHEHT NPUMET pelIeHUE
CMEHUTH Tapuad.

[lepeitnér nu aboHEeHT Ha HOBBIM Tapud? B oTBeTe 3amUIINTE E€XKEMECTUHYIO
a0OHEHTCKYIO MIaty no tapudy, KOTOpblid BbIOEpeT aboHeHT 3a 2022ro.
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11 11 3

6. Haiinure 3HaueHue BHIpAKEHUS (— — —) "
12 20/ 11

7. Ha xoopnunatHo#t npsimoii Touku A, B, C u D coOTBETCTBYIOT UnciaM
0,1032; -0,031; —0,01; —0,104.

A B C
— —i

Kaxkoit Touke cootBercTByeT uncio —0,031?

1) A 2)B 3)C 4)D
8. Haiinure 3HaueHue BoIpakeHus ./ 9x*y® mpux =35, y=3.
9. Pemmre ypasnenne 8x* =72x. Ecmu ypaBHeHHME UMEET GOJBIIE OJHOTO
KOpHSI, B OTBET 3aIUIINTE MEHBIIIUN U3 KOPHEM.
10. V 6abymku 10 gamek: 4 ¢ KpacHBIMH IIBETaMH, OCTalbHBIE C CHHUMHU.
babymika HanuBaeT yail B CiiydyaliHO BhIOpaHHYIO yaiiky. HaiiguTe BeposuyTHOCTH
TOTO, 4TO 3TO OYJIET Yalllka C CAHUMH I[BETaMHU.
11. Ha pucynke m3zo0pakensl rpaduku ¢pyHknuid Buga y = KX + b. YcraHoBute
COOTBETCTBUE MEX 1y rpadukamu GyHKIMN U 3HaKaKMU ko3 duimertoB K u b.

KOODOOUITMEHTHI
A)k>0,b>0 B)k>0,b<0 B)k <0,b <0
I'PAOUKHU
1) ¥y 2) y 3) y

L
L
o

/

Brabnune nox kax10il OykBoM yKa)KUTe COOTBETCTBYIOIIMI HOMED.
A b B

12. TlepeBectu 3HadeHHE Temmeparypsl mo mkane dapenreiita B mkany Llenbcus
5
no3BoJsieT popmyna t- = 5 (tz — 32), rue t- — Temmeparypa B rpaxycax Llenscus,

tr — temmeparypa B rpaaycax Papunrenta. CKOJIBKMM TpagycaM IO IIKaje
[enbcusa coorBeTcTBYET 167 rpamycos no mkane @apunreira?
13. YKaxuTe peleHne HepaBeHcTa X° > 36,

L

1] ] & o 1) & o 3:‘_] Tt

—_—

14. YV Mamm ecth TeHHUCHBIN MsiunK. OHa co Bcel cuiTbl Opocuiia ero 00 acqaibT.
[Tocne mepBOro OTCKOKa MSYMK MOzuieTen Ha BbicoTy 540cM, a mociie Kaxaoro
CJIEIYIONIETO OTCKOKa 00 acdanbT moajieTal Ha BBICOTY B TPU pa3a MEHBIIE
npeasiaynien. Ilocne kakoro mo cyery OTCKOKa BbIcOTa. Ha KOTOpYrO MOAIETUT
MSTYHK, CTaHEeT MeHbIe 10cMm?
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15. 3apaya ¢ mpodHanmpaB/ieHHOCTHIO: [lo KakuM yYIJIOM 3JIEKTPUK BUIMT
00BEKT A Ha TpeANpUSATHH, €CIM OH HaxoauTcs Ha BbicoTe BC = 16 M u
paccrosHue oT pabouero 10 o0bekTa AB =25 M. Haligure COSB
16. CTopoHa paBHOCTOPOHHETO TPEYTOJIbHUKA PaBHA
44/3, Haitnqure pagnyc OKpy>KHOCTH, OITUCAHHOMU L "f;.*
OKOJIO 3TOTO TPEYTONBHHKA. sl
17. Cymma ABYX yIJIOB paBHOOEIPEHHOMN Tparenuu
paBHa 21 8°. Haiizure MeHbIIHit yIOJI TPamenuH. \
OTgBer gaiiTe B rpagycax. /
18. Ha knetvatoit 6ymare ¢ pasmepom kiaetkd 171
N300pakEn mapauieorpaMm. 1117
Haiinure ero miomanab.
19. Kakoe u3 cineayromux yTBep>KIeHUN BepHO?
1) Auaronanu npsiMOYTOJIbHUKA TOYKOM MIEpeceueHus JeISATCs MOMoaMm.
2) Touka mepeceueHUW IBYX OKPYKHOCTEH paBHOYJaleHa OT IEHTpa 3TUX
OKPYKHOCTEM.
3) [Tnomaas Mr060ro nmapamiesorpaMMa paBHa IPOU3BEACHUIO JUIMH €T0 CTOPOH.

B oTBet 3anummte HOMEp BHIOPAHHOTO YTBEPKIACHHUS.
Bapuantl

Yacrsp 2
9% — 14x =y

Ox—14=y"
21. TlepBbiii pabouuii 3a yac jnenaer Ha 9 neraneil OoJblle, 4YeM BTOPOU, U
BBITIOJTHSCT 3aKa3, cocTosui u3 216 nmeraneid, Ha 4 Jaca ObICcTpee, YeM BTOpPOM
pabouuii, BBHITIOJHAIONINI Tako ke 3aka3. CKOJIBKO JeTayiel B Yac JIeJIaeT BTOPOU
paboumii?.
22. 3agaya ¢ npodHanpaBiIeHHOCTHIO. 11 TpaHchopmaropa TOMyCKaeTcCs
nepesarpy3ka B TeueHud 20 MuH Ha 75% OT HOpMabHOTO TOKa. C yBETMUYECHUEM
BPEMEHU Neperpy3ku Ha Kaxple 20 MUH TIONyCTUMBIA YPOBEHb CHUXAETCS 10 4/5
or mpensinymero. Kakue — gomycTuMmble  Ieperpy3kd  TpaHchopmatopa,
paboratomero 1, 2, 3 yaca?

“HHM_“_

/ /

20. PemmTe cuctemMy ypaBHEHUIN {
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3. ®oHJ OLIEHOYHBIX CPEACTB AJISl TEKYLIEero KOHTPOJIS.

Texymmi KOHTPOJb IPOBOIATCS BO BpEMs AyAUTOPHBIX 3aHATHUU 110
MaTeMaTHKEe B COOTBETCTBUU C YUEOHBIM IIaHOM U paboueii mporpammer OO/1.09
«Maremaruka» 1o BCEM pasiesiaM porpamMMsl.

Tema: IloBTOpeHne U pacliipeHue CBeAeHUH 0 MHOKeCTBAaX, MATEeMATH4YeCKOH
JIOTUKe ¥ (pyHKIMAX
KonrposabHasi padora «CoiictBa pyHkuuu. MeTo HHTEPBAJIOB)

OOpazoBaTenbHbBIE Pe3yNbTATHI, MOJISKAIINE TIPOBEPKE (IJIEMEHTHI):
J1P6 2, J1P6 3, JIPG 4, J1P6 5.
OK 03, OK 04, OK 09
[K 1.1
L{enb pabOTHI:
1.Onpenenenne cBoicTBa GyHKIMH 1O €€ rpaduky.
2.Iloctpoenue rpaduxoB GyHKIUN 1O €€ CBOMCTBAM M YMEHHUE NPeoOpa3oBbIBaTh
rpapuku QyHKIUIA.
3. Pemenne HepaBeHCTB METOOM UHTEPBAJIOB
Xoxa paboTsl:
BrimonauTe 3aganus:
1.Jana dynkuus y = f (x). Halinure o rpaduky:
[To rpaduky onpenenure:
a) OOnacTh onpeaeacHus QyHKIHH. » 9
b) O6nacTh 3HaUCHMI (HYHKIIHH. REZYI6)
c) fd; f(-D; f(O) .
d) Te 3HaueHUs X, MPU KOTOPBIX 3HAUCHUSI (DYHKITUH
paBHsI 1. \
Uccnenyiite GyHKIMIO. YKaKUTE:
e) IIpoMexyTKu BO3pacTaHus U YObIBAaHUS (DYHKITUH.
f) UeTHOCTDH, HEUCTHOCTb.
g) Hymu dpyukuun.
h) HauGombllice 1 HaMMCHbBIIIEE 3HAYCHUS (PYHKIIMH
1) Touku skcTpeMyma.

<+
I

/'

[
-e:o....
-

2. 3anummTe KpaTKo 3aaHusi U u300pa3ute rpaduk HENPEepbIBHONW (PYHKIIMM, 3HAS,
4TO:

a) O0iacTh onpee/ieHUs €CTh MPOMEKYTOK [-5;4]

0) 3HaYeHUs PYHKIIUU COCTABIISIOT MPOMEXYTOK [-4;5]

B) (GyHKUUS yOBbIBAa€T Ha MPOMEXYTKaX [-9;-1] u [2;4]

r) Hynu QyHkuu: -1 u 3

3. IToctpotite rpaduk 3amanHon GyHkuun: y =4— (x + 4)2

o1



(14x-7) -(5x+6) -(5-x)

<0
(2x+8)*

4. Pemmute HEPaBCHCTBO METOAOM MHTCPBAJIOB!

5. Pemte HEPaBEHCTBO: (—x +3x*—2N2x-120

6. 3agmaua c¢ mnpodgHanpasieHHOCTHIO. HampspkeHne B Lenu majgaer B
3aBHCHUMOCTH OT BPEMEHHU PaBHOMEPHO ( IO JIMHEWHOMY 3aKOHY). B Havaisie onbita
HanpspkeHue Obuto 12 B, Mo OKOHYaHMIO OIBITA, JAJIUBLIETOCS § C, HaNpsKEHUE
ymano 10 6,4 B. Beipaszute Hanpsikenne U kak QpyHKIHUIO BpeMeHH t 1 TOCTPOUTD
rpaduk 310t pyHKINU.

Bpems Ha BbInoOJIHeHHeE: 45 MUH.
Kpurepuu ouenku:

KauecTBeHHas onieHKa WHIMBUAYAIbHBIX
IIpouieHT pe3ynpTaTUBHOCTH o
00pa3oBaTENbHbBIX TOCTHKCHHUI
(TpaBWIIBHBIX OTBETOB) =
Oay (OTMETKa) BepOaIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIILHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIHHO

Tema: Tpuronomerpuuyeckue (pyHKUMH.
Kontpoabnas padora «IIpeodpazoBaHue TPMTOHOMETPUUYECKHUX BbIPAKEHUID)

OOpazoBaTenbHbIE Pe3yNbTaThl, MOAJIEKAIINE TIPOBEPKE (3JIEMEHTBI):

PO 5.

OK 01, OK 02, OK 09

[1K 4.2

[lenp paOoOTHI: TMOCTPOCHHE TOYEK YHUCIOBOM OKPYKHOCTH; BBIIOJHEHUE
TOKJECTBEHHBIX MPEOOPa30BaAHUN TPUTOHOMETPUIECKIX BBIPAKCHUN C YHCIOBBIM
Y YTJIOBBIM apryMEHTaMH.

Xox paboThl:

1. Ha III/ICJ’IOBOI\/’I Opr>KHOCTI/I OTMCTBTC TOYKH, KOTOpBIM COOTBGTCTByIOT qucliia.
13m 13m
5; ——; 2%

3 ' 12
[lepeBeanTe rpagycHYI0 Mepy yria B paJdaHHYIO (WM pagHaHHYIO Mepy B
rpanycuyto): 1470°

LT . 51 5z
sin =+ 2sin — + €0S| — —
6 6 3

2r
COS—

2. Borunciute: 3tg45° ++/3sin 60° — ZSin(— %Zj ;

3. Ypocture Beipaxenne: SIN X - CIYX — 2.C0OS X
4.1lo 3amaHHOMY 3HA4YEHHIO (YHKIMM HaWAWTE 3HAYEHUS  OCTAJILHBIX

.. 15 n
TPUTOHOMETPUUECKUX (DyHKIHIL: Sint = 72 <t<rm
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5.3agaua ¢ npodHuanpasieHHOCTbIO: [locTpoiiTe rpaduk rapMOHHYECKHX
KoJieOaHUM (PYHKIIMU, OMUIIUTE TpeoOpa3oBaHUsA, 3alUIIUTE €€ 00JacTh

) 7w
onpejeneHuss U 00JacTh 3HAYCHUM (QYHKIUU: y=BCos(x—§j. Yemy paBHa

aMIUIMTy1a KoneOanuil, paza xonedanmii?
6.3agaya ¢ mnpodHANPABIEHHOCTbIO: OIEKTPOMOHTAXKHUKY HEOOXOIUMO
pPa3MECTUTh JECATh MECT IJis 3JIEMEHTOB CXEMBbl IO OKPY)XHOCTH TaKHM
oOpa3oM, 4dYTOOBI pACCTOSHHME MEXAY IEHTpaMu ObUIO paBHO 25 MM.
Omnpenenuth HEOOXOOUMBIA AMAMETP OKPYKHOCTH. ((opMylia BbIpaxarouiast
CTOPOHY  MpaBWJIBHOIO  MHOTOYTOJIbHMKA 4e€pe3  paguyC  OINHUCAHHOU
. . 180° a,
OKPY>KHOCTH: a, =2R-sin ;D= 5 )
n . 180
sin=——
n

Bpems Ha BbIOJIHeHHe: 45 MUH.
Kpurepuu oueHku:

KauecTBeHHast OI[CHKA WHAMBHyaTbHbBIX
[TporeHT pe3yIbTaTHBHOCTH .
00pa30BaTeNbHBIX TIOCTHKCHUH
(IpaBWIIBHBIX OTBETOB) >
Oait (oTMeTKa) BepOaTHbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIO
70 +79 3 YIOBJICTBOPUTEIILHO
MmeHee 70 2 HE Y/IOBJICTBOPUTEIHHO

Tema: O0bembl Teu. ILtomans cdepsol.

KourpouabHas padora «O0bemsl Tea. Ilnomans chepbn»
OO6pa3zoBartesibHbIC PE3YJIbTAThI, OAJICIKAIINE MPOBEPKE (JIIEMEHTHI):
J1P6 10, IP6 11, Z1P6 12,.
OK 04, OK 01, OK 09
[IK 2.2
[enws paboThI: perieHue 3a1a4 Ha 00beMbl U TUIOIIaA MHOTOTPAHHUKOB U TEJ
BpAaIlCHUS.
Pemmre 3anauu:
1.ITonass TtpyOa umnuHApUYeckor QopMbl umeer BHemHUM pamuyc 20 cwm,
TONIMHY cTeHKH 1 cm, BbicoTy TpyOwnl 17 M. Omnpegenure oObeM Martepuana,
HE0OXO0AUMBIN Uit TPpYObl. Yucno m ne nepesooums 8 yucienHHoe 3HaveHue.
2. Kunkoctb, HanmuTas B KOHMYECKUH COCYZ BBICOTOM 23 CM U JIHAMETPOM
ocHoBaHus 40 cM, MepeNnBaeTCA B MUIUHIPUICCKUN COCY/l, TUaMETP OCHOBAHUS
kotoporo 1lcm. Onpenenure npuMEPHO YPOBEHB KUJIKOCTH B cocyie?
3.Metammueckui 6pycok hopMbI TPSIMOYTOIBLHOTO MapalijieenuIieia pa3mepamMmu
21, 36, 36 cm umeet maccy 1,8 kr. Haiinure mioTHOCTh (o/cm’) matepuana opycka.
4 Haiinute 00beM U TUIOMAAh TIOJHOW TIOBEPXHOCTH MHOTOTpaHHMKA. Bce

ABYI'PAaHHBIC YTJIbI MHOT'OI'paHHHKA ITPSAMBIC.

E}
2
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5. 3agauya ¢ npoduanpaBiaenHocTbIo: llap pamguycom 0,1 M umeet 3apsig 10~° KiI.
Omnpenenuts 3apsa, NIPUXOAAIIUICS Ha €UHUIY TOBEPXHOCTH IIapa.

g.
[qyd =§,S =472sz

6. 3agaua ¢ npodHanpaBIeHHOCTHIO J[Ba I1apa UMEIOT OJWHAKOBBIN 3apsii, HO
yIEIbHBIA OBEPXHOCTHBIA 3apsj OAHOIO M3 IIapoB Ooublle Apyroro B 4 pasa.
OnpenenuTs COOTHOLIEHUE MEXY paJlyCcaMu 1IapoB.

Bpems Ha BbInoOJIHeHHeE: 45 MUH.
Kpurepuu ouenku:

KauecTBeHHas olleHKa WHIUBUIYATBHBIX
[IporeHT pe3ynbTaTUBHOCTH .
00pa30BaTeNbHBIX TIOCTHKCHUH
(TpaBWIIBHBIX OTBETOB) >
Oay (OTMETKa) BepOaIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YIOBJICTBOPUTEIIHLHO
MmeHee 70 2 HE Y/IOBJICTBOPUTEIHHO
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4. ®OoH/1 OLIEHOYHBIX CPEJCTB sl Py0e:KHOr0 KOHTPOJIA.

KontposabHas padora Nel
Pa3znean 2. IloBTOpeHUe U paclIdpPeHUe CBeeHUA 0 MHOKECTBAX, MATEMATHYECKOM
JIOTHKe U QyHKIUAX
Pa3pnen 3. CteneHu 1 KOpHHU
Pasznend. Tpuronomerpudeckne pyHKIuH
Pasnen 5. Tpuronomerpuveckue ypaBHeHHs 1 HEPABEHCTBA
Pa3znea 6. IIpousBoaHasi M ee IPUMEHEHUE
Pa3znen 7. BBegeHue B cTepeoMeTpuUIo
Pa3znean 8. IlapaiieabHOCTH B IPOCTPAHCTBE
Paznen 9. IlepnieHAMKYJISIPHOCTH B IPOCTPAHCTBE
Pazngesn 10. MHOrorpaHHMKH

OO0pazoBaTenbHbIC PE3YJIbTATHI, MOJJICKAIINE TPOBEPKE (IJIEMEHTHI):
JP6 1, Abp 2, AP6 3, IP6 4, IP6 5, IPG 6, 1bp 9,1bp 10,[1bp 11
OK 04, OK 01, OK 09, OK 03, OK 02, OK 05

IK 1.1, [IK 2.2, T1IK 4.2

Copep:xanue 3a1aHus:

1. Beranciure  V64-125

2. Pemmte nppaimoHanbHOE YPABHEHUE: x—2=+2-x

3. HanmmuTe ypaBHEeHHE KacaTenbHOU K rpaduky GpyHKInu y = f(x) B TOUKE X,
f(x)=3x* —6x"+2,%, =1

4. Permurte TPUTOHOMETPHUYECKOE YpaBHEHHE 3C0S” X +2C0sx—1=0,

5. BbIuMcIUTe IPOM3BOIAHYIO: Y = (Z +1j -(2x-9)
X

6. Jana dyakuus y = f(x). Onpenenute mo rpaduxy:

6.1. OOGnacts onpezaeneHust PyHKIUY;

6.2. OOnacth 3HaYeHUMN QYHKIIUU;

6.3. f(3)=7?,;

6.4. Te 3HaueHus x, OpH KOTOPHIX f(x)=1;, Ll 11|
6.5. IlpomexyTku Bo3pacTaHusi (yHKIINH; ;ZS;T ‘ %
6.6. YeTHOCTb, HEUETHOCTH; 3\

6.7. Hynu pynkumu;
6.8. Touxu sxcTpeMyma.

7. Ilpsameie AB, AC u AD nonapHo neprieHIuKyJisgpHbl. Haiinure X, 3Hast 4TO BD=52,
AC= 3, BC = 5. OTBeT OKpyIJIuTe 10 1eCATHIX.
8. U3 Touku Ha MI0CKOCTh NMpoBeieHa HakIoHHast AC =8cu . [Ipoekius HaKJIOHHOM

BC =4+3cm Haiigure 1nvHy nepneHauKysipa v yrojl MEXAy HAaKJIOHHOM U €€ NPOEKLIHUEN.
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9. 3apaua ¢ npodHanpaB/ieHHOCTHIO: KOIMUeCcTBO 3JEKTPUYECTBA, MPOTEKAIOIIEIO Yepes
MPOBOJHUK, HauMHas ¢ MOMeHTa t = 0, 3agaércs Gpopmyroit q=3t 2 +t+ 2. Haiiure CUJIY TOKA
B MOMEHT BPEMEHU t= 3.

10. 3agaua ¢ mnpodHanpaBIeHHOCTHIO: PaMka 53JIEeKTpOM3MEpPUTENBHOTO Mpudopa
npeAcTaBisaeT coboi kBaapat co cropoHoit 30 mM. Ha Heil BUTOK K BUTKY HAMOTaHA €JUHas
npoBojioka auamerpom 0,05 mm. Kakoil mumpuHbsl Ao/pKHA OBITH BbIOpaHa pamKa, 4TOOBI
COTPOTUBIIEHUE €€ 0OMOTKHU ObLI0 HE MeHee 105 Om?

Bpems Ha BpinmosiHeHHne: 90 MuH.
Kpurepuu ouenku:

KavecTBeHHas OIleHKa WHIMBHYaIbHBIX
IIpoueHT pe3yabTaTUBHOCTH o
00pa3oBaTENbHBIX TOCTHKCHHUI
(IpaBWIIBHBIX OTBETOB) =
Oayu (OTMETKA) BepOaIbHBIN aHAJIOT
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 yJIOBJICTBOPUTEIHLHO
menee 70 2 HE YJIOBJICTBOPUTEIHHO

KonTpoabnas padora Ne2
Pasznen 11. Iloka3aTenbHas u JorapupmMudeckas QyHKIMHA.
Pasznen 12. UHTeErpaJ u ero npuMeHeHue
Paspnen 13. KommiiekcHblie yncia
Paszgea 14. JDiieMeHTHI TEOPUN BEPOSATHOCTEH
Paszneu 15. KoopauHaTsl M BEKTOPbI B IPOCTPAHCTBE
Paszgea 16. Tena Bpamenust
Paznea 17. O0bembl Tea. Ilnomans chepsl.

OO0pazoBaTenbHbIC PE3YIbTATHI, MOJJICKAIINE TPOBEPKE (IIIEMEHTHI):
JP6 5, IP6 9, IP6 11, /1P6 12.

OK 04, OK 01, OK 09, OK 03, OK 02, OK 05

K 1.1, I[IK 2.2, TIK 4.2

Conep:xanue 3a1aHMsl:
1. Beruucaure C33

2. Ompenenute KOOPAMHATEI BEKTOPA AB | eciu A(8;-1;-4) u B(-2;3;5).
3. Bwruucnute miomaab miocKoi GUTrypsl, OTPaHUYECHHON JTMHUSMH
y=15x,y=0,x=4
4. B mape npoBeJIeHO ceueHue paauyca 4 cm Ha pacctossHuu 3 cm OT ueHtpa mapa O.
Omnpenenure TUIONMIAAL TOBEPXHOCTH CEphL.
5. BblnonHUTE NEUCTBUS CIOKEHUS, BBIYUTAHUS, YMHOXKEHUS U JCJICHUS KOMIUIEKCHBIX
YUCeIl 71, Z; .
Z;=-4+3i Z2,=5-2i
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8. Pemute HepaBeHCTBO:

Onpenenure KOJWYECTBO Marepuaia, KOTOpOE MONAET Ha M3TOTOBJICHUE TOJIOBHOTO
yOopa xoHudeckoil Gopmbl, He 3a0biBast 0 ToM, yTo 10% MmaTepuana HeoOXOAUMO Ha

ckperutenne usnemus. 1=18, H=v 35. Omeem oxpyznume oo yenvix c uzbvimrom.

Pemmure ypaBHEeHHE: Iogi x+5log, x+6=0
3 3

0,1253X+7 < 642x+3

9. 3apauya ¢ npodgHanpaBjeHHOCTHIO: Ha ckian moctynuio ABe MapTHH AIEKTPUUYECKUX

JlaMII ¢ pa3HbIM HOMHHAJBbHBIM HanpsikeHreM 950 mt. — Ha 220 B u 250 wt. — Ha 36 B.
B pesynbraTe ommOKM KIIaJOBIIMKA NMapTHUH ObulM nepenyTaHbl. KakoBa BepoSTHOCTH
TOTO, 4YTO TepBas € MPOU3BOJILHO BHIOpaHHAs Ha CKjIaae Jamrna OylneT UMeThb
HOMHHaJIbHOE HanpsbkeHue 220 B?

10.3apauya ¢ mnpodHaANpPaBIeHHOCTHIO: Pamka 3IeKTpoU3MEpPUTENIBHOrO Mpubopa

npeacTaBisaeT coboit kBaapar co ctopoHod 30 mMm. Ha Heil BUTOK K BUTKY HamMOTaHa
eauHas nposoJioka auamerpom 0,05 mm. Kakoit mvpuHbl 10oKHA OBITH BEIOpaHa paMkKa,
4TOOBI CONTPOTHUBIIEHHE €€ 0OMOTKH ObL1O HE MeHee 105 Om?

Bpems Ha BbinosiHeHue: 90 MuH.
Kpurepuu ouenkmu:

KauecTBeHHas OlleHKa WHINBUIYATBHBIX
[TponieHT pe3ynbTaTUBHOCTH .
00pa30BaTeNbHBIX IOCTHKCHUH
(MIpaBWIIBHBIX OTBETOB) >
6ayu1 (0OTMETKA) BepOAJIbHBIN aHAJIOT
90 + 100 5 OTJINYHO
80 +~ 89 4 XOPOIIO
70 +79 3 yJIOBJICTBOPUTEIHHO
Menee 70 2 HE yJIOBJIETBOPUTEIIBHO

5. ®oH/1 O1IEHOYHBIX CPECTB VIS IPOMEKYTOUHOM aTTecTauun(IK3aMeH)

HroroBasg arrecrauus IO MaTeMaTHUKE JUIsl CTYACHTOB IIEpBOrO  Kypca,
oOyuatromuxcs o oopazoBatesnbHbIM porpammam CIIO no noAroToBke CrienuaiicToB
CpEIHEro 3BeHa MPOBOAUTCA B (POpME MMCHMEHHOTO SK3aMEHa.

Ha BrImosHeHHe 3K3aMeHAllMOHHOW paboThl MO MaremaTuke aaeTcs 3 daca 55
MUHYT(235 MUHYT). DK3aMEHAIIMOHHBIA BapHaHT BKItoyaeT 10 3ajaHuii: 0JTHO 3a/laHue
1o apupMeTUKe, OAHO MO TEOPUH BEPOSITHOCTEH, MATH 3aJjaHUI 10 alnredpe U Havyayiam,
TPU 3aJaHUsl MO T€OMETPHUH, CPEOU KOTOPBIX OAHO 3a/JaHHE MO IJIAHUMETPUU U JBa
3a/1aHUsI 10 CTEPEOMETPHH.

3amaHus B 9K3aMEHAIIMOHHBIX padoTax pacrojOXKeHbl M0 HAPACTAaHUIO CIIOKHOCTH
— OT MPEAENbHO MPOCTHIX 0 JTOCTATOYHO CJIOKHBIX, MOAPA3yMEBAIOIINX CBOOOTHOE
BJIAJCHUE MaTEpUAJIOM Kypca W HAJIMYUE MOBBILIEHHOI'O YPOBHS MAaTeMaTHYECKOIrO
pazButusa. 3agaHus 1-7 COOTBETCTBYIOT YpPOBHIO 0a30BOM MaTeMaTHUUYECKOM
noaroroBku. Cpeau HUX OJIHO 3aJlaHue IO apu(PMETHKE, OJHO 3aJlaHUE IO TEOpUU
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BEPOATHOCTEW, TPU 3aJaHUs, COOTBETCTBYIOLIUE KypCy aiareOpbl, OJHO 3aJaHUE I10
IUTAHUMETPUM U OJHO 3a/laHue 1o crepeoMeTpur. C UX MOMOILBIO POBEPAETCS 3HAHUE
Y IOHUMaHUE BAKHBIX 3JIEMEHTOB COJEPKaHHUsI, BIaICHHE OCHOBHBIMU aJrOPUTMaMU U
dbopMynaMu, yMEHHE NPUMEHATh 3HAHMS K PEIICHUI0 MaTeMaTHYeCKUX 3ajad, He
CBOISIIMXCA K IPSIMOMY MPUMEHEHHIO AITOPUTMA, 3 B TEOMETPUUECKUX 33a4aX TAKKe
U HaJU4ue OIpPEeeTICHHOTO YPOBHSI MPOCTPAHCTBEHHBIX MpezcTaBneHuit. 3ananus 8-10
COOTBETCTBYIOT YPOBHIO IIOBBIIIEHHOM MOATOTOBKM 10 MPEAMETY U IO3BOJISIOT
IIPOU3BECTU OOJIEe TOHKYIO TU(PPEpEeHINAUI0 JOCTHKEHUN IK3aMEHYEMBIX.

[Ipy BBINIOJIHEHUU HK3aMEHALMOHHOM pPa0OTHl JOIYyCKAeTCsl HCMOJIb30BaHUE
JMHENKH, UCIIOJIb30BAHUE KAJIBKYJISATOPA HE JOMYCKAETCS.

3a KaxJ0€ BEPHO BBHINOJHEHHOE 3a/laHH€ BBICTABIACTCA | TepBUYHBIA Oan.
3ajaHne CUUTAeTCA BEPHO BBINOJIHEHHBIM, €CJIU BBIITYCKHUK BbIOpaj MpaBUIIbHBIA MYTh
penieHusi, M3 NUCbMEHHOM 3aluCH PEIICHHs MOHSATEH XOJl €ro pacCyKJICHHM,
IIOJIYYCHHBII OTBET BEPEH.

OrMmeTKa o MATHOAJUTLHOM CUCTEME 2» Q3» «“4» «5»

OILICHUBAHUSA

[lepBuuHbIii Oamn 0-3 4-6 7-8 9-
10

OO6pa3zoBatesibHbIC PE3YJIbTAThI, OAJICIKAIINE MPOBEPKE (IJIIEMEHTHI):
JIP6 1- J1P614

OK 04, OK 01, OK 09, OK 03, OK 02, OK 05

[IK 1.1, IIK 2.2, TIK 4.2

Conepxanue 3a1aHus:
1. Ynpocrute Boipaxenne: 6sin® X +6c0s* X —1,4.

2. Pemite ypaBHEHUE: 37 -12.3'+27=0,

3. Han mapamnenenunenq ABCIAB,C,Jl; Haiitm 60koBOe pedpo, eciin AuaroHaib paBHA
742 cM M HAaKJIOHEHA K IUIOCKOCTH OCHOBAHHMSI IO yriiom 45°,

4. OceBoe ceyeHre KOHyca — pPaBHOCTOPOHHUN TPEYTOJbHUK CO CTOpOHOM 6 cM. Haiinute

00BEM KOHYCA.
1

5. Beruncnure onpeneiaeHHbl HHTETpa _f (x2 — B)Jlx :
-4

. Pemmure ypaBHeHue: v—3+4x = x.
(6a")' - (6b)

(30a%)f
8. Pemmre HepaBeHCTBO: log:(x? — x) = —1.

~N O

. Beruuciure:

[{e)

. 3amada ¢ mpodHanmpaBIeHHOCTHhIO: M3MeHeHUs BeNMWUYMHBI 3apsga Ha OOKIamKax
KOHJIEHCATOpa MOKa3alld, YTO 3aps]l MEHSIETCS CO BPEMEHEM IO 3aKOHY
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q (t)= 3,05 + 6,11t(t< 10, BpeMs B CeKyHIaxX, 3apsij B MHUKPOKyJIOHax).Haiiaure 3akoH
WU3MEHEHUS CHIIBI TOKA.
10.3amava ¢ npodHanpaBaeHHOCTHIO: 11aCTUHBI MIIOCKUX KOHJIEHCATOPOB BBINOJIHEHBI B
dopMe Kkpyra, KBajapaTa M paBHOCTOPOHHETO TPEYrOJbHUKA, KOTOPbIE HMEIOT
onuHakoBeld mepumerp P=0,1 M. Omnpenenuts, Kakod H3 KOHAEHCATOPOB HMEET
HauOONBIIYI0 €MKOCTb, €CIIM paccTosiHue Mexay mmiactuHamu d=0,05 MM, a
OTHOCUTEJbHAS JUAJIEKTPUYECKAs] IPOHULAEMOCTh

E-&, S
(G = T"j - popMyia onpeneneHus eMKOCTH MJIOCKOTO KOHAEHcaTopa.

[80 = ;gj [Q} - DJICKTPUYECKAas ITOCTOSTHHAS.
47-9-10 M
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