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1. OBIIAA XAPAKTEPUCTHUKA PABOUYEN ITPOT'PAMMBI YYEBHOM
JUCHUIIJIMHBI OO4.3 MATEMATHUKA

1.1 MecT0 TMCUMILIHHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl:

Yueonas mucuunianna OO0/l 3. MATEMATHUKA (yra.) sBisieTcst o0s3aTeaIbHON
Y4acThIO 00IIE00Pa30BATEIILHOTO IHKJIA TPOTPAMMBI TIOJITOTOBKH CIIEIIUATMCTOB CPEITHETO
3BeHa B cootBeTcTBUH ¢ PI'OC mo npodeccnn 26.01.03 Cnecaps — MOHTaKHHUK CYJI0B

PaGouass mporpamma y4eOHOW JUCHUIUIMHBI TpeJHA3HAYeHA I W3YYCHHS
MaTEeMaTUKHA C MEJIbI0 peaau3alud oO0pa3oBaTEIIbHON MPOTpaMMBI CPEIHEro OOIIeTO
oOpa3oBanus Ha 6a3e 0cHOBHOTO o011ero oopazosanus no [MIICC3.

VYyebHast nMCHUIUTMHA OTHOCUTCA K npeaMeTHoi obnactu «MATEMATUKA» ®I'OC
COO.

VYpoBeHb ocBoeHHsA ydeOHOM auciumuinHbl B cootBerctBUM ¢ PI'OC COO
yTIIyOJICHHBIN.
1.2.11e/i1 ¥ IUIAHWPYeMBbIe Pe3yJIbTAThl 0CBOEHHS TUCUMIJIMHBI:

1.2.1. Ileab AMCUMIJIMHBI.

Coneprxkanue IporpaMMbl 00111e00pa30BaTEILHON JUCIUTLIMHBI «MaTeMaTHKa
HAIPABJICHO Ha JIOCTIKCHUE PE3YJIbTATOB €€ M3yUCHUsS B COOTBETCTBUH C TPEOOBAHUSAMU
dI'OC COO c¢ yueroMm npodeccronanbHoi HanpaBiaeHHOcTH OPI'OC CIIO.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOEHUSI 0011e00pa30BaTeJIbHOI
aucuuIUInHbI B cooTBeTcTBHHU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHHE AMCIMIUIMHA UMeeT Mpu GopmupoBanuu u pazsutuu OK u
K .

IIpodeccnoHaIbHBbIE KOMIIETEHIIMH.

I[IK 1.1. UYwurarb yepTexu CpeaHEW  CIOKHOCTH M  CJIOXKHBIX  CBapHBIX
METAJUTIOKOHCTPYKIIHM.

I[IK 1.2. Hcnonb3oBaThb  KOHCTPYKTOPCKYIO,  HOPMAaTHUBHO-TEXHHYECKYID U
MIPOU3BOJACTBEHHO-TEXHOJIOTUYECKYIO TOKYMEHTALIMIO 110 CBapKe.

I1IK 1.9. ITpoBOAUTH KOHTPOJIb CBAPHBIX COCAMHEHUN HA COOTBETCTBUE T€OMETPUUECKUM
pasmepaMm, TpeOyeMbIM KOHCTPYKTOPCKOW H  MPOU3BOJICTBEHHO-TEXHOJOTHUECKOM
JIOKYMEHTALIMK IO CBAPKE.

I[IK 6.1. TlpoBepsATh KOMIUIEKTHOCTh, pPabOTOCMOCOOHOCTh  TEXHOJIOTUYECKOTO

000pyZI0BaHMSI U Ka4e€CTBA PACXOAHBIX MAaTEPUAJIOB JIUIsl TEPMUTHOM CBapKH.



O01mue KOMIeTeHIINHT

OK O01. BeiOupate cnocoObl pelieHus 3agad  NpoQecCUOHATBHON JEeSTEIbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

OK 02. Vcnonp3oBaTh COBPEMEHHBIE CPEJCTBA IMOWCKA, aHAIM3a M HHTEPHpETaluu
uHpopMalMy, M  UHPOPMALMOHHBIE  TEXHOJIOIMH  JJs  BBIIOJHEHMsS  3ajad
poQeCcCuOHATBHOMN eI TEIHHOCTH.

OK 03. [1nanupoBath U pealn30BbIBaTh COOCTBEHHOE NPOPECCUOHAIBHOE U JINYHOCTHOE
pa3BUTHE, MPEIIPUHUMATENBCKYIO JESITeIbHOCTh B  IpodeccHoHaNbHON  cdepe,
UCIOJIb30BAaTh 3HAHMUS MO (UHAHCOBOM T'PaMOTHOCTH B PA3IMUYHBIX >KM3HEHHBIX
CUTYaLUsIX.

OK 04. D¢ dexTrBHO B3aUMOJIEHCTBOBATh U padOTATh B KOJUIEKTUBE U KOMaH/E.

OK 05. OcymiecTBiATh YCTHYIO M IMUCBMEHHYK0 KOMMYHHUKAIMIO HA TOCYIapCTBEHHOM
a3bike Poccuiickoil denepannn ¢ yueToM OCOOEHHOCTEW COLIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa MEXPEIUTHO3HBIX OTHOIIEHUH, IPUMEHATH CTaHAApThl aHTUKOPPYIILIMOHHOTO
MIOBE/ICHHUSI.

OK 06. [IIposBnsATh TIpa)xJaHCKO- MNATPUOTHYECKYIO IMO3MIMIO, JIEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJICHHE HAa OCHOBE TPAJUIIMOHHBIX 00IEUYeTIOBEUECKUX LIEHHOCTEH, B TOM
YHUClIe C YYETOM TapMOHHM3aLUMU MEXKHALMOHAIBHBIX U MEXKPEIUTHO3HBIX OTHOIICHUMH,
NPUMEHSTh CTaHAPThl aHTUKOPPYNIIMOHHOT'O TIOBEIEHUS.

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpeabl, PeCypcocOEpeKeHHUIO,
OPUMEHATh 3HAaHUS 00 M3MEHEHMM KJIMMaTa, MPUHIUIBI OSpexIIMBOTO MPOU3BOJICTBA,

3 PEKTUBHO JEHCTBOBATH B UPE3BhIUANHBIX CUTYAILIUAX



OK 01. BpeiOupars crmoco0sbl
[peIIeHus 3a1a4
podheCCuOHATLHON
NeSTEIIEHOCTH PUMEHUTEIEHO
K Pa3JINYHBIM KOHTCKCTaM

O01mme

JIMYHOCTHBIE U MeTANpeaMeTHbIE

B gactu TPYAOBOI'O BOCIIMTAHUA:

TOTOBHOCTH K TPYAY,
MacTepcTBa, TPyAoJto0ue;
FOTOBHOCTh K  AKTUBHOH  JESITENbHOCTY
TEXHOJIOTMYECKOM M COLMAJIBbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ WMHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSTEIbHOCTD;
HHTEpeC K Ppa3IMYHBIM cdepam
npodeccuoHaNbHOM e TENIbHOCTH,
OBnaneHue YHUBEpPCAIbHBIMU
[MO3HABATEIbHBIMU JIEHCTBUSIMU:

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

CaMOCTOSATEIIBHO (dbopMynupoBaTh 5|
AKTyalM3upoBaTh MpoOlIeMy, paccMaTpuBaTh €g
BCECTOPOHHE ;yCTaHaBJIMBaTh CYIIECTBECHHBIN
MpU3HAK  WJIM  OCHOBaHUS N1 CPaBHEHMS,)
Kkiaccuukanuu u 0000IICHUS;

OTpeNeNnsiTh  [eTu  JAESITeIbHOCTH,
mapaMeTpsl U KPUTCPUHU UX JOCTHKCHHS,

BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

BHOCHUTH KOPPEKTHBBI B JICATCIILHOCTh, OIICHHBATH
COOTBETCTBUE PE3yIbTATOB IIEIISIM, OIICHUBATh PUCKH
MOCJIEACTBUN NeITETbHOCTH,

pa3BUBaTh KPEaTUBHOE MBILIUICHUE NPU PELICHUY]
YKU3HEHHBIX Tpo0eM
0) 6a30BbBIC UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIQJIETh HaBBIKAMU y4eOHO-UCCIIEOBATEILCKOM U]

OCO3HAaHUEC 1T CHHOCTH

y4eOHBIMH

3aJaBaTh,

JucuMIIMHAPHBIE (IpeIMeTHbIE)
-BJIaJIETh METOJIaMH JI0KAa3aTeJbCTB, aJITOPUTMAMU PEILICHUS
3ajay; yMeHue (GOopMyIHpPOBATh ONMpPEACICHUs, aKCHOMBI H
TGOpCMI)I, HpI/IMeHﬂTI) ux, HpOBOI[I/ITI) JTOKA3aTCIIbHBIC
[paccyXJI€HUS B XOJIE PELICHHUs 3a/1a4;

- yMETh ONEPUPOBATh MOHATUSAMU: CTENEHb YHCIA,
JIOFapI/I(i)M qHucJia, YMeHI/Ie BBIIIOJIHATH BBIYUCIICHHUC
3HAYCHWH W  MpeoOpa3oBaHMS  BBIPAKECHHH  CO
CTETIEHSIMH U Jiorapudmamu, mpeoOpa3oBaHust JpoOHO-
paIMOHAIBHBIX BBIPAKCHU;

- yMEThb  ONEPUPOBATH  IOHATUSAMH:  PALMOHAIBHBIE,
UppaLMOHAJIbHBIE, [IOKa3aTelIbHbIE, CTEIIECHHBIE,
norapuMuyeckre, TPUTOHOMETPUYECKHE YpaBHEHUS U

HEPAaBEHCTBA, X CUCTEMBIL;
- YMETh OINEpUpPOBaTh MOHATUAMU: (PYHKILHUS, HENPEpbIBHAS
(GyHKIUS, TPOU3BOJHAS, TNepBooOpa3Hasi, OMpeAeTIeHHBIH
MHTCrpajl; YMCHUC HAXOAWUTH IMPOU3BOAHBIC JJICMCHTAPHBIX|
(YHKIUH, UCMIONB3YS CIIPABOYHBIE MaTEPHAIIbI, UCCIEI0BATh
B TMpPOCTEMIIMX CiIy4asX (QYHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HAHOOJNBIIUE U HAUMEHbIIINE 3HAUYCHUS (YHKIUM;
CTPOUTH TpapK MHOTOWICHOB C UCITOJIb30BAHUEM arlaparal
MaTEeMaTHYECKOTO aHallu3a; MPUMEHSTh MPOU3BOIHYIO MPH|
[PCIICHU N 3aga4 Ha JBHXKXCHUCE, peuiaTtb IMPAKTHUKOA
OpUEHTUPOBAHHBIC 33/1a4M Ha HAWOOJbIINE M HANMEHBIIUE
3HAYEHUs, Ha HaX0XKIECHHUE IIYTH, CKOPOCTHU U YCKOPEHUS;
-YMETH ONICPUPOBATH MOHATUAMU: palllMOHAJIbHAs CI)YHKI_[I/HI,
MoKazaTeabHas byHKIHS, CTETICHHAS byHKIHS,
norapupMuIecKas byHKIIHS, TPUTOHOMETPUIECCKHE
(¢byHKIIMH, 0OpaTHBIe (DYHKIIMH, YMEHHE CTPOUTH Tpaduku
M3y4eHHBIX (DYHKIMI, UCTIONB30BaTh rpadUKu MPpU U3yUYCHUN

[TPOLIECCOB 1 3aBUCUMOCTEH, MPU PEIICHUH 3a7a4 U3 JIPYTHX
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MPOEKTHOHN JIEATEIBHOCTH, HABBIKAMHU pa3peIICHHUS
po0Jem;

BBISBJISITH ~ NIPUYUHHO-CIICJICTBEHHBIC  CBSI3U U
AKTyaJIM3UpOBaTh 3a/iady, BBIIBUTATh THIIOTE3y €€
pEIIeHNs, HAXOIUTh aPTyMEHTHI JJIs JI0Ka3aTeIbCTRA
CBOMX YTBEPXKJICHUH, 3aJaBaTh MapaMETphl U
KPUTEPUN PEIICHUS;

AHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUs
3aJjaud  pe3yJIbTaThl, KPUTUYECKH OIICHUBATh MX
TOCTOBEPHOCTh, IPOTHO3MPOBATH HW3MCHCHHUE B
HOBBIX YCJIOBUSIX;

-- YMETh MEPEHOCHUTH 3HAHHS B TIO3HABATEIHHYIO U]

[PAaKTUYECKYIO 00JIACTH KU3HEICATEIIEHOCTH;
yMETh  HMHTCTPHUPOBATH  3HAHUS U3

MPEIMETHBIX 00JIACTEIH;

BEIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC

Pa3HbIX|

MMOAXOAbI U PCHICHUA,

U CIIOCOOHOCTh HWX HCIIOJb30BaHUSA
MO3HABATEIBHON M COIMAILHOMN MPaKTHKE.

B

y4eOHBIX TPEAMETOB U 3aj[ay U3 pealIbHOM KU3HH; BHIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- yMEThb pellaTh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM
qrce Ha MPOLEHTHI, JOJIM M 4acTH, Ha JIBUXKEHUE, paboTy,
CTOMMOCTh TOBApOB M YCIyT, HAJIOTH, 33a7add U3 00JacTu
yIIpaBJIE€HUS] JIMYHBIMM U CEMEHHBIMH  (MHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YpPaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCJIOBUIO 3aJadd, HCCIEIOBATh IOJIy4EHHOE
pelIeHre U OLIEHUBATh IIPAaBION0J00HOCTb PE3YJIbTATOB;
YMETb  ONEpUpOBAaTh  IOHATUSMHU:  CpEIHEe
apupMeTHyecKkoe, MeAMaHa, HauOoJpllee M HauMEHbIlee
3HA4YCHMS, pa3Max, IUCIEPCHUs, CTAHJAPTHOE OTKJIOHECHHE
qICI0BOrO HaOopa; yMEHHUE H3BJIEKaTb, MHTEPIPETHPOBATH
UHPOpPMALIMIO,  TIPEACTaBICHHYIO B  Tabnmumax, Ha
narpaMmax, rpaukax, OTpakarollylo CBOMCTBa pealbHbIX
[POLIECCOB U SIBJICHMI; MPEICTaBIsATh HH(OpPMALHI0 C
MIOMOIIIBIO TabIIH1L u qyarpamum; UCCIIEZIOBATH
CTaTHUCTUYECKHE JaHHble, B TOM YHCIE C NPUMEHEHUEM
rpadMUecKuX METOJIOB U 3JEKTPOHHBIX CPE/CTB;

YMETh OIEPUPOBATH MOHATHUSAMU: CIYyYalHBI ONBIT W
cilydaifHoe COOBITHE, BEPOSTHOCTb CIy4ailHOro COOBITHS;
YMEHHE BBIYMCIATH BEPOATHOCTb C  HCIOJb30BAHHUEM
rpadMuecKux METO/I0B; MPUMEHATh (OPMYIbI CIOXKEHUS U
YMHOXKEHUSI BEpOATHOCTEHM, KOMOWHATOpHBIE (aKThl U
(bopMyIIbI IPU peIIeHUH 33a4; OLIEHUBATh BEPOSITHOCTH|
pEaIbHBIX  COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMHY|
BEJIMUYMHAMU; YMEHUE MPHUBOJIUTH IPUMEPHI IPOSBICHUS]
3aKOHa OOJBIIMX YKUCET B TMPUPOIAHBIX M OOIIECTBEHHBIX|
SIBIICHUSIX;

- YMETh ONEpUpOBaTh MOHATHSAMH: TOYKa, IMpsMasd,
[JI0CKOCTB, IIPOCTPAHCTBO, JIBYTpaHHBII yrod,
CKPELLUBAIOIINECS psIMbIE, HapaiebHOCTh u

[IEPIEHAUKYJIIPHOCTD IPSMBIX U IIJIOCKOCTEHM, YrOJl MEXK.Y)|

[IPSIMBIMU, YTOJI MEKAY NPSMOM U IJIOCKOCTBIO, YTOJI MEXKY)|




MJIOCKOCTSAMHU, PACCTOAHUC OT TOYKHU OO0 IINIIOCKOCTH,
PACCTOAHUC MCKIAY IMpsAMbIMU, pacCcToAdHuC MCIKY]
IIJIOCKOCTAMU

- YMETh ONEPHUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, KyO, mapajuiesienurel, mpu3Ma, MupamMmua,
(dburypa m mOBEpXHOCTh BpAIICHHS, MWJIUHAP, KOHYC, IIap,
cdepa, cedeHus: GUTyphl BpalleHHsl, TUIOCKOCTh, Kacatomasicst
chepbl, IWIMHIpPA, KOHyCa, IUIOMIAJh IOBEPXHOCTH
MUPaMUJIBI, TPU3MBbI, KOHYCA, HJIMHIPA, IUIONIATL CHEpHI,
00beM Ky0Oa, IPsIMOYTOJILHOTO MapaJiyIesIeUIe1a, TUPAMHU/IBI,
NpU3MBI, [WJIMHIPA, KOHYycCa, IIapa; yMEHUE H300pakaTh
MHOTOTPAHHWKU W TIOBEPXHOCTH BPAIICHUS, UX CEUYCHUS OT
PYKH, C TIOMOIIBKD  YEPTSIKHBIX  HHCTPYMEHTOB |
DIICKTPOHHBIX CPEJICTB; YMEHUE PACIO3HABATH CHUMMETPHIO B
NPOCTPAHCTBE;  YMEHHE  paclo3HaBaThb  IPABHIIbHBIC
MHOTOTPaHHUKU;

- YMETh ONEpPUpPOBaTh TMOHSTUSIMH: JIBIDKEHHE B
[POCTPAHCTBE,

nonobHple  (GUrypel B MPOCTPAHCTBE;,  HCIOJIB30BaTH
OTHOIIICHHE

rIomiaield moBepxHocTel U 00BEMOB MOAOOHBIX (UTYD TMPH]
PEIICHUY 33]1aY;

- yYMETh BBIYHCIATH TEOMETPUYCCKUE BEIMYMHBI (JITMHA,
yroJI, TUIOIIA b, 00BEM, IJIOMIAAb MOBEPXHOCTH), HCTIONB3YS
M3YYCHHBIC (POPMYJIIBI © METO/IBI,

- YMETh ONEePUPOBATH MOHITHIMU: MPSIMOYTOJIbHAS CUCTEMA]
KOOpJIMHAT, KOOPJAWHATHI TOYKH, BEKTOpP, KOOPIMHATH]
BEKTOPA, CKAIIPHOE MPOU3BEACHHE, YTOJI MEXKAY BEKTOpaMH,
CyMMa BEKTOPOB, TPOU3BEICHNE BEKTOPa Ha YHCII0; HAXOIUTh
C TIOMOINBIO M3YYCHHBIX (POPMYT KOOPAUHATHI CEPEIUHBI
0TpEe3Ka, PACCTOSTHUE MEKIY JIBYMS TOUKAMU;

- yMeTh BBIOMpATh MOAXOMASIIUN W3YYCHHBIH METOJ IS

CIICHMsI 3a/1a4M, PAcllO3HABaTh MaTeMaTH4eckue (HakThl U




MaTeMaTHYeCKUEe MOETH B TPUPOAHBIX M OOLIECTBEHHBIX|
SIBIICHUSIX, B UCKYCCTBE;

- YMEHHE MPUBOJIUTH IPUMEPHI MATEMATHUECKUX OTKPBITUN
[POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAYKH;

YMETh OIEPHPOBATH IMOHATHAMHU: palMOHATBbHAA (DYHKIHS,
noka3aTesbHast byHKIUS, CTeleHHas byHKIMS,
morapugmMuyecKas byHKIHA, TPUTOHOMETPUUYECKNUE
GyHKIUMM, O0O0paTHbIe (YHKLIHUU;, YMEHHE CTPOUTH TpaduKy]
W3YYCHHBIX (DYHKIINH, UCTIOIB30BaTh TPadUKH MPH U3yUCHU]
MPOIIECCOB U 3aBUCUMOCTEH, MPU PEUICHUH 3a/1a4 U3 JIPYTHX]
y4eOHBIX MIPEIMETOB U 3a/1a4 U3 pEaIbHOW KU3HH, BHIPAXKATH
(hopMyliaMy 3aBUCUMOCTH MEXKIy BEJTMUYUHAMU;
- yMETb OINEpPUPOBATH TOHATUAMU: TONKIECTBO,
TOYKJIECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO,)
CUCTeMa YpaBHEHHUW U HEPABEHCTB, PaBHOCUIHHOCTH
yYpaBHEHMI, HEPAaBEHCTB W  CHUCTEM, palHUOHAJbHBIE,
UppalMoHaIbHBIE, MOKa3aTesbHbIE, CTETIEHHBIE,
Jorapu(MUUECKUe,  TPUTOHOMETPHUYECKHE  YpaBHEHWUS,
HEPaBEHCTBA U CHCTEMBI;
- yMETh peliaTh YpaBHEHUS, HEPaBEHCTBA M CHUCTEMBI ¢
MOMOIIBIO  Pa3JMYHBIX MPUEMOB; pellaTh ypaBHEHUs
HEpaBEHCTBA M CHCTEMBl C IapaMeTpoM; NPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, WX CHUCTEMBI [UIsI pEHICHHUS]
MaTeMaTHYeCKUX 3a7ad W 3a]ad W3 Pas3IMuHBIX 00JacTei]
HayKH U peallbHOM JKU3HH,
- yMeThb CBOOOJHO OIEPUPOBaTH MOHATUSAMH: JBHKEHHE
MapajuieIbHBIA  TIEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B
[POCTpAHCTBE,  IMOBOPOT,  IMpeoOpa3oBaHHe  MOA00US,
110/100HbIE QUTYDBI;
- YMETh paclo3HaBaTh PaBHbBIE U MOJO0HBIC PUTYPHI, B TOM|
qricie B TNPUPOJE, HWCKYCCTBE, apXUTEKType; YMETH
MCTIOJb30BATh IEOMETPUYECKHE OTHOLICHHS, HAaXOIUTH
reoMeTpUYeCcKre BEIMYMHBI (AJIMHA, Yo, IUIOoHaib, 00beM
[pyU pelIeHUH 3aJa4 U3 JIPYTUX Y4YeOHBIX NPEJAMETOB U U3




[pEAIbHOM JKU3HU;

OpUMEHATh  (GOpMYNBl  CIOXKEHHSI W YMHOXEHHUS
BEPOSTHOCTEH, KOMOHMHATOpHBIE (DaKThl M (HOPMYJBI MpH
peleHnY 3a/1ay;

OLICHUBATh  BEPOATHOCTH  pPEAIbHBIX  COOBITHH;
3HAKOMCTBO CO CIy4YallHBIMH BEJIMYMHAMHU; YMEHHE
[IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET
B IIPUPO/THBIX M OOIIECTBEHHBIX SBICHUSIX;

-yMETh OIEpUPOBATh MOHATHAMH: TOYKa, IpsMasi,
TUIOCKOCTD, IIPOCTPAHCTBO, JIBYTpaHHBII yrod,
CKpeIIMBAIOIIMECs  TpsAMble,  MapajuleIbHOCTh U
NEePIEHINKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOJI MEXKILY
NPSMBIMH, YTOJl MEXIy NPSMOH W IUIOCKOCTBIO, YTOI
MEXY IIIOCKOCTSIMU, PACCTOSTHUE OT TOYKH J0 TUIOCKOCTH,
PACCTOSIHME MEXKAY NPSMBIMH, pAacCTOSHHE MEXKIY
[IOCKOCTSIMHU; YMEHHE UCTIOIh30BATh IPU PEUICHNH 33124
U3yyeHHbIEe (DAKTbl U TEOpeMbl IUIAHUMETPUU; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA;

-yMETb OIEPUPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEUEHHUE
MHOTOTpaHHHKa, KyO, apayieNienurie]], mpu3Ma, TupamMmmia,
¢urypa u NMOBEPXHOCTh BpALIEHUS, LWIMHAP, KOHYC, HIap,
ctepa, ceuenust GUrypsl BpalieHus, MIOCKOCTh, KaCaKOIIasICs
chepsl, IWIMHApPA, KOHYyCa, IUJIOUIAJb MOBEPXHOCTH
MUPaMUIbI, TIPU3MBI, KOHYCa, HWIMHIpPA, TUIOMAAb chepsl,
o0beM  Kyba,  IpPSAMOYTOJILHOTO  Hapaielenurena,
MUPaMUbl, TPU3MBI, IMIIMHApA, KOHYcCa, IIapa; yMEHHUe
1300pakaTh MHOTOTPAHHUKU U TIOBEPXHOCTH BpAIICHUS, UX
CeUeHHsI OT PYKH, C MIOMOIIBIO YEPTESIKHBIX WHCTPYMEHTOB H
JIEKTPOHHBIX CPEACTB; YMEHHME paclo3HaBaTh CUMMETPHUIO B
MPOCTPAHCTBE;  yMEHWE  paclo3HaBaTh  IPAaBHIbHBIE
MHOTOI'PaHHHKH;

-yMETh OTIEPUPOBATh MOHATUSIMH: IBUKEHHUE B IPOCTPAHCTBE,
nogo0Hble  (QUTYphl B NPOCTPAHCTBE;  HCIIOJIB30BATH
OTHOLICHHUE
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[UIoIIaAel MOBEpXHOCTEH M 00BEMOB MOJOOHBIX (puUryp mpu
PEILICHNN 3a/]a4;

-YMETb BBIYUCIIATH TI'€OMETPUUYECKUE BEJIWYMHBI (JIMHA,
yroj, IUIOHIagb, O0O0BEM, IIJIOUIAJb I[OBEPXHOCTH),
MCTIOJIB3Ysl U3yYEHHBIE (DOPMYIIBI U METO/IBI,

YMETb ONEpPUPOBATH MOHATUSAMU: IMPSMOYTOJbHAsl CUCTEMA
KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOpP, KOOPIHMHATHI
BEKTOpA, CKAJISIPHOE ITPOU3BEIICHUE, YTOJI MEXKY BEKTOPAMH,
CyMMa BEKTOpPOB, IIPOM3BEICHHME BEKTOpa Ha YHUCIO;
HaXOJUTh C IIOMOIIbIO M3YYEHHBIX (POPMYJT KOOPIHMHATHI
CEpeUHBI OTPE3Ka, PACCTOSHUE MEXY IBYMS TOUKAMU;
-yMeTb BBIOMpATh MOIXOMSIINA W3YYEHHBIH METOA ISt
peLIeHHs 3a/laul, Paclo3HaBaTh MaTeMaTHuyeckue (PaKkThl U
MaTeMaTUUeCKUEe MOJIEIU B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MHCKYCCTBE; YMEHHE IPHUBOJUTH IIPUMEpPHI
MaT€MaTHYeCKUX  OTKPBITMM  POCCUHCKOW W MHPOBOH
MaTeMaTUYECKON HAYKH.
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OK 02. Ucnonp3oBarth
COBpPEMEHHBIC CPEICTBA

MOWCKa, aHaum3a U
MHTEpIpeTalun
uH(pOpMaIuy, u
MH()OpPMaIMOHHBIE
TEXHOJIOTUH JUISt
BBITTOJTHEHHS 3a1a4
MpoQecCuOHAIbHON
NesITeIbHOCTH

B obGnactu OCHHOCTHU HAYYHOI'O ITO3HAHUWA:

-chopMHpOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIQ
pa3BUTHA HAayKd ¢ OOUIECTBEHHOW IPaKTUKHU,
OCHOBAHHOT'O Ha Jaore KYJIBTYp,)

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeECTa B
[1OJINKYJIETYPHOM MHUPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M UUTATEIIbCKOM
KYJIBTYPbl KaK CpEACTBA B3aUMOJECHCTBUS MEXKIY
JIXO/IBMU U TTIO3HAHUS MUPA;

OCO3HAHHWE IICHHOCTHM HAy4YHOM JEeATECIBHOCTH,

TOTOBHOCTh ~ OCYIIECTBIISITH  IPOEKTHYIO
UCCIIEIOBATEIbCKYIO JICSTEIbHOCTh HHIAMBUIYAIBHO
U B IpyTIIE.
Ognagenue YHUBEPCAJIbHBIMU y4eOHBIMY|
IIO3HAaBaTCJIIbHBIMU HeﬁCTBHﬂMHI
B) paboTa ¢ uHpopmauei:
MCTOYHUKOB CaMOCTOSATEINIFHO

Pa3HBIX THUIIOB,

OCYIICCTBJIATL MMOUCK, aHAJIU3, CUCTCMATHU3alWIO U

(bopM mpencTaBIeHUS;
CO3/1aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax ¢ yueToMm
Ha3HayeHUs: MHGOpPMAllMU U LEJEBOM ayIuTOpHUH,
BbIOMpasi ONTUMAIbHYIO (OPMY HpEICTaBICHUS U
BU3YaIU3aluy;
JIETUTUMHOCTH

- OLICHUBATb AOCTOBCPHOCTD,

€€ COOTBCTCTBUC b4l

BJIaZICTh HABBIKAMH IIOJYUCHUS I/IH(i)OpMaHI/II/I n3_

HHTCPIIPCTALIUTO I/IH(I)OpMaLII/II/I Ppa3IMYHBIX BHUJIOB I/II(I)I/IprBI; YMCETH pacClioO3HaBaTh PaABHBIC U HOJIO6HBIC (bl/IprBI, B TOM

byHKIHS,
nokaszatenabHas QYHKINS, CTENICHHAs PYHKIUS, JoraprupmMuyecKast
¢byHKLMSA, TpUTOHOMETpUYecKne (PYHKIMH, 0OpaTHbIC (PYHKIUH; -
YMEHHE CTPOWUTH TpaduKy H3y4eHHBIX (YHKIMH, UCIIOIH30BAThH

-yM€Tb ONEPUPOBATH IOHATHUAMM: PpPALMOHAIbHAS

rpadvKy TpU M3YyYEHUH MPOLECCOB M 3aBHUCUMOCTEH, Mpuy|
pelleHny 3ajad U3 APYrux Y4eOHbIX NPEeIMETOB W 3ajad U3
peanbHON JKM3HU; BBIpXKATh (POpMyJTaMH 3aBHCHMOCTH MEXTY]
BEJIMUYUHAMU;

-yMEeTh ONEpPUPOBATH IMOHATUSAMHU: TOXKIECTBO, TOKIECTBEHHOH
peoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YpaBHEHUI 1
HEPABEHCTB, PAaBHOCUJILHOCTh YPAaBHEHUMN, HEPABEHCTB U CHCTEM,|
paloHaIbHbIE, UppALMOHAJIbHbIE, MOKA3aTEIbHbBIC, CTEIECHHBIE,
norapudmuueckue, TPUTOHOMETPUYECKHUE
HEpPaBEHCTBA M CUCTEMbI; YMETh pellaTh ypaBHEHUs, HEPABEHCTBA

YpaBHCHHA,

W CCTEMBI C TIOMOIIBIO PA3JIMYHBIX PUEMOB; pellaTh YpaBHEHUS)
HEPABEHCTBA M CUCTEMBI C MapaMeTpOM; NMPUMEHSITh YpaBHEHUS
HEPAaBEHCTBA, UX CUCTEMBI JJIsl PELICHUS] MATEMaTUYEeCKUX 3a/]1a4 U
3aJja4u U3 pa3IMuHBIX 00JacTell HAyKU U peabHOM JKHU3HU;

yMeTh CBOOOJHO OINEPUPOBATH TOHATHUAMHU: JBU)KEHHE,
MapajuleIbHBId  NIEPEHOC, CHUMMETpPUS Ha IUIOCKOCTH M B
[POCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHue MOJ00Ms, MOJ00HBIE

UKclie B IPUPO/JIE, HCKYCCTBE, apXUTEKTYPE;

- YMETbh HCIOJIb30BaTh T€OMETPUUYECKUE OTHOIICHUS, HAXOIUTH|
reoMeTpUUYeCKre BEIMYUHBI (ITTMHA, YToJl, IIoMadb, 00beM) MpH|
[pEIIeHNHU 3a7ad U3 IPYTHX Y4eOHBIX NMPEAMETOB M U3 peajbHON
PKU3HU.

uH(pOpMauy, IIPaBOBBIM
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MOPaTbHO-ITHYECKUM HOPMaM;

UCIIOJIb30BaTh CPEICTBA HWH(MOPMAIMOHHBIX M
KOMMYHHUKAITMOHHBIX ~ TEXHOJOTHMH B  PCIICHUU
KOTHUTHBHBIX,KOMMYHHKATHBHBIX 7
OpPraHW3allMOHHBIX  3aJa4  C  COOJIO/IeHUEM
TpeOOBaHUN IPrOHOMHUKH, TEXHUKH OE30IacHOCTH,
[UTUCHBI,  PECypcOCOCpEeKEHUs, MPAaBOBBIX U
DTUYECKUX  HOPM, HOpM  HWH(POPMAIMOHHOU
0€30I1aCHOCTH;
--BJIaJICTh HAaBBIKAMHU pPAClO3HABAHHUS W 3allIUTh]
nHpopmalu, nHGOPMAITMOHHON 0€301aCHOCTH
JTMYHOCTH.
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OK 03. IInanupoBats u

[pEaTN30BHIBATH
COOCTBEHHOE
npodeccHoHAIbHOE U
JTMYHOCTHOE pa3BUTHE,
[pEIPUHIMATEIHCKY
[0  OeITEIbHOCTH B
po(dhecCHOHAIBLHOM
chepe, HUCIOIB30BATh
3HAHHUS 110 (PUHAHCOBOM
rPaMOTHOCTH B

[PA3JIMYHBIX JKU3HCHHBIX
CUTyalUsIX

B 00acTi 1yXOBHO-HPABCTBEHHOT'O BOCTIMTAHUS:

-- C(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOI0 IIOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAl[MI0 W MPUHUMATH
OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPAJILHOA
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUue B

YCTOMYMBOTO OYAYIIETO;

JUYHOTO  BKJIaja MOCTPOCHUE
OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJUTENSIM H
(W) APYrUM 4ieHaM CEMbH, CO3/IaHUI0 CEMbH HA
OCHOBE LIEHHOCTEM

CEMEHMHOM XKU3HU B COOTBETCTBUM C TpaauluAMY

OCO3HAaHHOI o IIPUHATHA
HapoaoB POCCI/II/I;
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU PEryJIATUBHBIMY

TeCTBUSIMHU:

a) cCaMOOpTaHMU3aIIUS:
CaMOCTOATENILHO OCYIIECTBISATh TMO3HABATEIHHYIO
NesATeTbHOCTh, BBISIBISATH NPOOJIEMBI, CTaBUTh U
B

dbopmyIupoBaTh COOCTBEHHBIE

00pa3oBaTeNbHON JIEATETbHOCTH U KU3HCHHBIX

3a71a4u

CUTYaIUsX;
CaMOCTOSITEIbBHO ~ COCTABJISITh  TUIAH ~ PEIICHHUS
npoOJieMbl C  Y4eTOM HMEIOLIUXCS  PecypcoB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIY
[IMPOKON SpYJUIIMKU B pa3HbBIX OOJIACTSIX 3HAHUM
[IOCTOSIHHO TIOBBIIIATh CBOW 0Opa30BaTENbHBIA M
KYJIbTYPHBIN YPOBEHb;

-yMeTh OIIepUpPOBaThH MOHSITUSIMHU: paloHabHbIe,
MppalMOHANIbHBIE, MoKa3areibHbIe, CTETEeHHBIE,
norapuMuueckue,  TPUTOHOMETPUYECKHE  YpPaBHEHHS U
HEPAaBEHCTBA, UX CUCTEMBI;

YMETh  OINEPUPOBATh MMOHATUSMH: MHOTOIPAHHHUK, CEUYEHU

MHOTOTPaHHHUKA, KyO, Mapajulelienune/, MNpu3Ma, MHpaMuaa,
¢urypa 1 IOBEepXHOCTh BpalICHHUS, IIIWHAP, KOHYC, map, chepa,
ceueHMs] (DUTYpBI BpallleHHs, IUIOCKOCTh, Kacaromasicsi chepsl,
[WIMHPA, KOHYCA, TUIOIIAh TTOBEPXHOCTH TMHUPAMHUJIBI, IPU3MBbI,
mwiomaas  cdepsl, Ky0a,
TUPAMU/IBL,

KOHyca,  LWIMHJpA, 00BeEM
PSIMOYTOJIBHOTO

AJTUHIPA, KOHYCA, [Iapa; YMEHHE U300pakaTh MHOTOTPAaHHUKH U

napajuieicnunesa, IIPU3MBI,
[MOBEPXHOCTU BpAICHUS, UX CEUYEHUs OT PYKH, C ITOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPECTB;

YMETb pacloO3HaBaTb CUMMETPUIO B IIPOCTPAHCTBE; YMETH
Pacro3HaBaTh MPABUIbHBIE MHOTOIPAHHUKY;
-yM€Thb ONEPUPOBATH IOHATHAMH: NPSIMOYIOJbHAs1 CHCTEMY
KOOPJIHMHAT, KOOPJAWHATBl TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOpA,
CyMM3
HaxOIUTb ¢

CKaJISIpHOE IIPOU3BEJCHHUE, Yrold MEXIY BEKTOPAMH,
BEKTOPOB,

[IOMOIIbKO N3YUCHHBIX CI)OpMYJ'I KOOpAUHATBI CCPEANHBI OTPC3KaA,

MNPOU3BCACHUC BCKTOpPAa Ha YUCIIO;

PAaCCTOAHUEC MCIKIY ABYMS TOUKAMU
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0) CAMOKOHTPOJIb!

UCTOJIb30BaTh TMPHEMbl peduieKCuu JUIsl  OIICHKH
CHUTYyalll{, BBIOOpA BEPHOTO PEILICHHUS;

YMETb  OLEHUBAaTh PHUCKU U  CBOEBPEMEHHO
IPUHUMATh PELICHUS [0 UX CHIKEHHIO;

B) SMOLIMOHAJIBHBIA HHTEIUIEKT, MpeaIoJaratoumii
c(OPMHUPOBAHHOCTD:

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLIECH CTpeMIIeHNE
K JIOCTWXKEHHIO LEIM M YCHexy, ONTHMH3M,
UHUIMATUBHOCTh, YMEHHUE ACHCTBOBATH, UCXOM U3
CBOMX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOLIEH CIIOCOOHOCTh ITOHUMATH
HMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €ro
IPU OCYILECTBICHUH KOMMYHHUKAIMH, CIIOCOOHOCTH
K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTH
BBICTPAWBaTh OTHOLIEHUS C JIPYTMMHU JIIOJbMH,
3a00TUTHCS, MPOSABIATH MHTEPEC U pa3pellary
KOH(JIUKTBI.

15




OK 04. DpdexTrBHO
B3aUMO/ICHICTBOBATh U
[paboTaTh B KOJUIEKTHBE
1 KOMaH]1e

FOTOBHOCTBH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHUE HaBBIKAMH Y4€OHO-HCCIIEI0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBjaseHue yHHMBEpPCAIbHBIMU
KOMMYHUKATUBHBIMU JCHCTBUSIMH:

0) COBMECTHAsl IeITCIbHOCTD:

MOHUMATh W  UCIOJIb30BaTh MPEUMYIIECTBA
KOMaHTHOW ¥ MHIMBHyaTbHON paboTHI;
MPUHUMATh LEJTM  COBMECTHOM  JICSITEIIbHOCTH
OpraHu30BbIBaTh U KOOPJAUHUPOBATH JICUCTBUS 10 €¢
JTOCTHIKCHHUIO: COCTABIATh  IUIAH  JICHCTBHIA
pacupenensiaTb pojaud ¢ y4eTOM MHEHHI Y4aCTHHKOH
00CYXKIaTh pe3yJIbTaThl COBMECTHOM PabOTHI;
KOOPJIMHUPOBATH U BBITIOJIHATH PabOTy B yCIOBUSIX
pEaIbHOTO, BUPTYAIBHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJICHCTBHUS;
OCYUIECTBIISATh MO3UTUBHOE CTpaTernyecKkog
MOBEJIEHNE B PA3IUYHBIX CHUTYalUsIX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIMATUBHBIM.
OBnajieHue  yYHUBEPCAIBHBIMU  PETYISITUBHBIMUY]
TEVICTBUSIMMU:

) IpUHATHE Ce0sl U IPYTHUX JIFOIEH:
MPUHUMATh MOTUBBI M apryMEHTBHI APYTHX JIHOJEH]
[IpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;
[pU3HABaTh CBOE MPaBO U IMPaBO APYIUX JIOJAEH HA
OImMOKH; pa3BUBaTh CIIOCOOHOCTHh MOHUMATh MUD d
[MO3UIIMK JIPYTOTo YeIOBeKa

YMETb OIIEPUPOBATH MOHATUAMU: CIy4aWHBINA OIBIT U CIy4anHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMEThb BBIYMCIATH
BEPOSITHOCTH €  WCIOJB30BAHHEM TpadUuecKuX  METOJIOB;
OPUMEHATh (POPMYJIBI CIOXKEHHUS U YMHOXKEHHsI BEpOATHOCTEH,
KOMOUHATOpHBIE (akTbl W (QOpPMYNIBl TpH pELICHHH 3a]au]
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyyallHBIMM ~ BEIMYMHAMHU; YMEHHE TPUBOJIUTH IPUMEPHI
OpOSIBJIEHUS]  3aKOHAa OOJBIIMX 4YHMCEd B HPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMCTb CBO6OI[HO OIICPHUPOBATDH IMOHATUAMU: CTCIICHb C LCJIBIM
[MOKa3aTCJIEM, KOPCHb HaTypaJIBHOfI CTCIICHHU, CTCIICHb (
[PpalliOHAJIbHBIM  IIOKAa3aTCJI€M, CTCIICHb C JEeUCTBUTEIILHBIM

(BeIIeCTBEHHBIM) TIOKa3aTeJIeM, JIOTapu(M YHCciIa, CHHYC, KOCUHY(
1 TAHT€HC TPOM3BOJILHOTO YHCTIA;
yMETb CBOOOIHO OINEPUPOBATh MOHATHAMHU: TpaQuK (PYHKIHH,
oOpartHast QyHKIUS, KOMIIO3UIMS (DYHKIMHA, TUHEHHas QyHKIMS,

KBaJpaTHuHass (QyHKOUsS, CcTerneHHas (YHKIUS C  LENbIM
[oKazaTejaeM, TPUTOHOMETpUuYeckne  (QYHKIUU, OOpaTHBIE
TPUTOHOMETPUUECKHE ¢byHKIHN, IOKa3arenbHast Y

norapudmuueckas GyHKUNN; YMETh CTPOUTH I'padUKu QYHKIIMIA,
BBINOJIHATH PeoOpazoBaHus rpaduKoB PyHKIIHIA;

YMETh HCITOJIb30BaTh IpaduKu QYHKIIUH TSt U3ydEHHsI TPOIECCOB
U 3aBUCHUMOCTEH MpHM pElIeHUM 3aJady U3 JPYTux Y4eOHbIX
MPEIMETOB M W3 pealbHOW JKM3HM; BBIpAXaTh (GopMylaMy]
3aBHCHMOCTH MEX/1y BeTMUNHAMM;
CBOOOJHO  ONEPUPOBATH MOHATHAMM: YETHOCTh  (YHKIIMH,
MEePUONUIHOCTh  (YHKIMH,  OTPAaHWYEHHOCTh  (DYHKIIHH,)
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (QYHKLMHU, HauOojbllee U
HAaMCHBIIICe 3HA4YCeHUS (QYHKIMH Ha TPOMEXKYTKE; yMETH
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;
YMETh MCIIOJIb30BaTh CBOMCTBA U rpadpuku GYHKIMIA 151 peIIeHNs]
ypaBHEHMI, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu; n300paxkaTh Ha|

KOOPJMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHUH
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, HCPAaBCHCTB U UX CUCTCM.

-YME€Tbh OIEPUPOBATH NOHATUSAMU: CIIyYaUHBIM ONBIT U CIy4alHOY
COOBITHE, BEPOSITHOCTh CIy4ailHOrO COOBITUS; YMETh BBIYMCIATH
BEPOSITHOCTh C  HCIOJB30BAHUEM TpapHUUECKUX  METOJIOB;
PUMEHATh (POPMYJIBI CIOXKEHHS U YMHOXKEHHUS BEPOSITHOCTEH,
KoMOUWHATOpHbIE (akThl U (OpMYJIBl TPU PELICHUH 337ay]
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHI; 3HAKOMCTBO CO
CIIydallHBIMH ~ BEJIMYMHAMHU; YMEHHE NPUBOJIUTH IPHUMEPHI
[pOSIBIICHUSl 3aKOHAa OOJIBIIMX YHWCEed B HPUPOJHBIX U
0OIICCTBCHHBIX SIBJIICHUSIX;

- YMETb CBOOOTHO ONIEPUPOBATH OHATHAMMU: CTEIEHb C LIETbIM
[OoKa3aTeleM, KOpEHb HATypaJbHOM CTENEHH, CTENEHb ¢
pallMOHANIbHBIM ~ ITOKa3aTeJeM, CTeNeHb C JIeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) ITOKa3aTeNeM, Jorapu(M Yuciia, CHHYC, KOCHHY(
1 TAHI'€HC IPOU3BOJIBHOIO YUCIIA;

-yMeThb CBOOOJIHO OIEpPUPOBaTh MOHATUSAMU: TpaduK (QYHKINHU
oOpaTHast GyHKLUS, KOMIIO3UIMS (YHKIMH, TUHEHHas QyHKIuS,
KBagpaTH4Has (QYHKIUS, CTerneHHas (YHKOHS C  [eJIbIM
rokaszarejaeM, TPUTOHOMETpHUYecKue  (QyHKIUHM, OOpaTHBIG
TPUTOHOMETPHUYECKHE byHKINH, noKa3arenbHast uj
norapupmuueckas GyHKINUU; YMETb CTPOUTH rpaduku HyHKIIHIA
BBITIOJHATH Npeo0pa3oBaHusl rpauKOB (QYHKIIHIA;

-yMeTh HWCIOJB30BaTh Tpadukud GYHKOUH I U3ydCHHS]
MPOIIECCOB M 3aBHCHMOCTEH TNpH peIIeHUuH 3a1ad U3 JIPYTHX
Y4eOHBIX TPEIMETOB W W3 pEajbHON JKW3HU; BBIpAXKaTH
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYUHAMU;

CBOOOJTHO ~ OTEPHPOBATh TOHATHSAMH: YETHOCTh  (YHKIIWH,
MEPUOIMIHOCTD byHKuuy, OTPaHUYEHHOCTh  (PYHKIIUH,
MOHOTOHHOCTh (DYHKLIHHU, 3KCTpEMYM (QYHKIIMH, HauOoJsbllIee U
HalMEHbIIIee 3HAUYeHUS (YHKIUM Ha TPOMEXKYTKE; YMETh
MPOBOIUTH UCCIIEAOBaHNE (DYHKITHH;

-YMETb UCII0JIb30BaTh CBOMCTBA M IpapUKK (PYHKIUHI IS peLLICHMS]
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YpaBHEHUM, HEPABEHCTB U 3aJay C lapaMmeTpamMu; U300pakaTh HJ
KOOPJMHATHOM TJIOCKOCTH MHOKECTBA PEUICHU ypaBHEHUN
HEPABEHCTB U UX CUCTEM.

OK 05.
YCTHYIO u
KOMMYHHUKAITHIO Ha
rocyJapCTBEHHOM SI3BIKE
Poccuiickoit  ®enepanuu ¢
y4eTOM 0COOEHHOCTEM
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTAa MEXPETUTHO3HBIX

OcymiecTBISTh
MMCbMEHHYIO

OTHOILEHUH, [IPUMEHATD
CTaHapThl
QHTUKOPPYILIHOHHOTO
[TOBE/ICHUS

B 00y1acTH 5CTETHYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl
OCTETUKY OBbITa, HAYYHOTO W  TEXHUYECKOTO)
TBOpPUYECTBA, CIOPTAa, Tpyda U OOIICCTBCHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTh BOCIPUHUMATh Pa3InYHbIC BUbI

UCKYCCTBa, TPAaJULUU M TBOPYECTBO CBOETO H
IPYrUX  HapoJIOB, OLIyIIaTb  3MOLMOHAJIBHOE
BO3/CIICTBUE UCKYCCTBA;

-yOEeXXJIEHHOCTh B 3HAYMMOCTH JUISl JIMYHOCTH U
o011ecTBa OTEYECTBEHHOI'O U MUPOBOI'O MCKYCCTBa,
OTHUYECKUX KYJIbTYPHBIX TPaAULMH U HApOIHOIO

TBOPYUCCTBA,
-TOTOBHOCTb K CAMOBBLIPDAKCHHUIO B PA3HBIX BHUIAAX|
HCKYCCTBaA, CTPCMIICHHUEC IMMPOABJIATH Ka4deCTBa

TBOPYECKOU JINUHOCTH;

OBnajzieHue YHUBEpPCaTbHBIMU KOMMYHUKATHBHBIMY
TeCTBUSIMHU:

a) oOIIeHue:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax
JKU3HH;

-pacrio3HaBaTh HeBepOaJIbHBIE CPEICTBA OOIICHUS,
ITOHUMATh 3HAYCHUC COLMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEATOCHUTKH KOH(DJIMKTHBIX
CUTYaIlui U CMsIT4aTh KOH(DIUKTHI;
- pa3BEPHYTO M JIOTMYHO U3JIaraTb CBOKO TOYKY]

- yMETb OIEpUPOBATH MOHATHAMM: CpeaHee apudmernyeckoe
MennaHa, HauOOJbIlee W HAUMEHbIIEe 3HAYCHHS, pa3Max,)
criepcus, CTaHAAPTHOE OTKIIOHEHHUE YHCIIOBOTO HAbopa;
YMEHUE H3BJIEKATh, MHTEPIPETUPOBATh  HH(POPMAIHIO,
[pEJCTAaBICHHYI0 B TaliuLax, Ha JuarpaMMax, rpadukax,
OTPaKAIOIYI0 CBOMCTBA PEAIBHBIX IIPOLECCOB W  SIBICHUN
[pEeACTaBIATh MHPOPMALMIO C TMOMOLIbI TAOIUIl U JHArpaMM;
MCCIIE0BATh  CTaTUCTUYECKHE JaHHble, B TOM 4YHCIE (
pUMEHEHUEM IpaUIecKiX METOIOB M JIEKTPOHHBIX CPEJICTB;
-yMEeTh ONEpPUPOBATH MOHATHSAMHU: TOYKA, HpsIMasi, IJIOCKOCTb
[IPOCTPAHCTBO, JBYTPaHHBIA YIroJjl, CKPEUIMBAIOLIUECS IpPSMBIE,
[apajuIeIbHOCTh U MEPHEHANKYISIPHOCTh NPSAMBIX U IIOCKOCTEM,
YTOJI MEXKAY MPSIMBIMHU, YTOJI MEXKAY MPSIMON U INIOCKOCTBIO, YTOJ]
MEXIy IUIOCKOCTAMM, PACCTOSHHE OT TOYKH JI0 INIOCKOCTH,
paccTOsSTHUE MEXKY NMPSMBIMH, PACCTOSIHUE MEXKAY IIIOCKOCTSAMU;
- YMETb HCIOJIb30BaTh NP PEIICHUH 337a4 U3yYeHHbIE (PAKTHI U
TeopeMbl IJIAHUMETPUU; YMEHHUE OLIEHMBATh pa3Mepbl 0OBEKTOB
OKPY’KarOIEero Mupa

3pCHUS C UCIIOJIB30BAHUCM SA3BIKOBLIX CPCACTB.
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OK 06. IlposBisaTh
pa)XTaHCKO- TTATPUOTHYECKYIO
[MO3UIUIO, IEMOHCTPUPOBATH
O0CO3HAHHOE MMOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IICUETOBEYECKUX
[[EHHOCTEH, B TOM YHCIIE C
yIEeTOM rapMOHHU3AINN
MEKHAIIMOHAIBHBIX U
MEXKPEITUTHO3HBIX OTHOIICHHIA,
[IPUMEHSITH CTaHIAPTHI
QHTHKOPPYIITUOHHOTO
[OBE/ICHUS

OCO3HaHUE 00yJaroIUMUCs
rpakJaHCKOW UIEHTHYHOCTH;
[[€JICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHEH MO3UIUH
JIMYHOCTH HA OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
LeHHOCTeH HaponoB Poccuiickonn  @Penepanuy,
CTOPUUYECKUX U HallMOHAJIbHO-KYJIbTYPHBIX]
Tpanuiui, (QOpMHpPOBAHUE CHUCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICIJIOBBIX

YCTaHOBOK, AHTUKOPPYIILIMOHHOIO
MHUPOBO33PEHUS, MPABOCO3HAHMS, SKOJIOTMYECKOH
KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
PKM3HEHHBIE TUIaHBI;

B gactn Irpax1aHCKOro BOCIIUTaAHUA:
OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IpaB
00513aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOIIOPS/IKA;
IIPUHATHC TPAAUIIUOHHBIX HanmMOHAJIbHBIX |
00111€4eTI0BEYECKIX I'YMaHUCTUYECKUX 7
ACMOKPATUYCCKUX HGHHOCTG?I;
-I'OTOBHOCTbH MMPOTHUBOCTOATH NACO0JIOTHY
HKCTpEeMHU3Ma, HaI[MOHAJIN3Ma, KkceHo(pobuu,
JUCKPUMHUHALIUKA 110 COLHMAJIBHBIM, PCIUTHO3HBIM,)
[PacoBbIM, HAllMOHAJIBHBIM ITPU3HAKAM;
-TOTOBHOCTb BECTH COBMECTHYIO J€ATEIBHOCTH B
MHTEpecax I'pa)/J1aHCKOro 00IlIecTBa, y4acTBOBATh B
CaMOYIPaBJIEHUU B o011eo0pa3oBaTebHOM
oprannu3anv U JCTCKO-IOHOIICCKUX OpraHU3alluiaX;
-YyMEHUE B3aUMOJEHCTBOBaTbh C  COLIMAIBHBIMH
MHCTUTYTaMU B COOTBETCTBUU C HX Cb}IHKIII/I?IMI/I H
Ha3HAUYEHUEM;
-TOTOBHOCTb K TyYMAaHHMTApHOW M BOJOHTEPCKOH
ACATCIIBHOCTH, MAaTPUOTUICCKOI'O BOCIIUTAHUA:

pOCCHIICKOH

chOPMUPOBAHHOCTh ~ POCCUHCKON  Tpa)IaHCKOW

yjpelICHUN

-yMETh pelaTh TEKCTOBBIE 3a/1a4 Pa3HbIX TUIIOB (B TOM YHUCIIE HA
[POLIEHTH], JOJM U 4YacTH, Ha JABM)KEHHE, padoTy, CTOMMOCTH
TOBAPOB M YCIYyr, HAJIOTH, 3aJa4d M3 OO0JACTH YIPABICHHUS]
JIMYHBIMU M CEMEHHBIMM (PMHAHCAMM); COCTABJIATh BbIPa)KEHUS,
YpaBHEHHUs, HEPABEHCTBA W UX CHUCTEMBI 110 YCJIOBMIO 3aJauH,
uccie10BaTh HOJIy4YeHHOE peleHue u OLIEHUBATH
[1paB0II0I00HOCTh PE3YJIbTATOB;

*yMeTb onepupoBaTh IMOHATUSMU: ONPEIEIIEHHE, aKCHUOMa,
TEOpeMa, CIIeJCTBUE, CBOICTBO, MpHU3HAK, JI0Ka3aTeIbCTBO,
[paBHOCHIIbHBIE (POPMYITMPOBKH; YMETh (POPMYITHPOBATH OOPATHOE
1 NpOTUBOIIOJIOKHOE  YTBEP)KACHHUE, MPUBOIUTH  IIPUMEPBI
1 KOHTPIPUMEPHI, UCIOJIb30BaTh METOJ MAaTeMaTU4YECKOH
MHIYKIUKM;, [POBOJUTH  JOKa3aTelIbHbIC PACCYXKICHUS IpH
3a/la4, OLIEHUBAThb JIOTUYECKYIO IPAaBUIBHOCTH
[PaCCYXICHUM;

*ymeTb cBOOO/IHO OIepupOBaTh
10CJIE0BATENBHOCTD, apupmMeTHyecKas
reoMeTpuueckas — mporpeccus,  OECKOHEYHO  yObIBarolas
reoMeTpUUECcKast IIPOrpeccust; YMETH 3a/1aBaTH
[10CJIEZIOBATEILHOCTH, B TOM YHCJE C MOMOUIbIO PEKYPPEHTHBIX
dopmyu;

- *yMeTb BbIOMpATh MOAXOJAIIMNA METOJ JUIsl PELIeHUs 3a/1a4H;
NOHMMAHHUE 3HAYMMOCTHM MAaTEMAaTHKH B M3YyYEHUU NPUPOJHBIX
11 OOILIECTBEHHBIX MPOLIECCOB M SIBJIEHUI; yMETh paclo3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MAaTEMATUKH B UCKYCCTBE, YMETh IIPUBOIUTH
[MpUMEPbl MATEMATHYECKUX OTKPBITUN POCCUUCKOW W MHPOBOM
MaTEMaTHYECKON HayKH

IIOHATUAMU ]
nporpeccus,
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MEHTUYHOCTH, NAaTPUOTH3MA, YBAKEHUS K CBOEMY)
HapoJy, YyBCTBA OTBETCTBEHHOCTHU Iepen PonnHou,
FOPJIOCTH 3a CBOM Kpaii, CBOKO PosinHy, CBOM S3BIK H
KYJIbTYpPY, IPOLLIOE u HacTosuiee
MHOTI'OHALIMOHAJILHOTO Hapoja Poccuu;
-IIECHHOCTHOE€ OTHOLIEHUWE K TIOCYJapCTBEHHBIM
CUMBOJIaM,  MCTOPUYECKOMY U  IPUPOJHOMY
HacjleAW0, NaMsATHUKAM, TpPaguUUsM HapoJIOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJOTUSIX U TPYIE;
-usieiiHas yOe:KJeHHOCTh, TOTOBHOCTD K CITY)KEHUIO U
3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CY/AbOY))
OCBOCHHBIE 00y4JarOIUMUCA MEKIIPEAMETHBIC
MOHATUS W YHHBEpCaJIbHBIC Yy4YeOHBIC

NeicTBUS (PEryNATUBHEIE,

[103HABATEJIbHbIE, KOMMYHUKATHUBHBIE);
-CIIOCOOHOCTb UX MCIOJIB30BAHNUS B TIO3HABATEIIbHON

W CONMAIbHOW  TpPAKTHKE, TOTOBHOCTh K
CaMOCTOSITETEHOMY TUTAHUPOBAHUIO 3|
OCYIIIECTBIICHUIO y4aeOHOU JIeITENNHLHOCTH,
OpraHmM3ali  y4eOHOro  COTPYAHHUYECTBA ¢
MearornIecKuMU PabOTHHKAMU U CBEPCTHUKAMH, K
Y4aCTHI0O B TIOCTPOCHHUU  WHAMBHAYAIbHOMH
00pa3oBaTeNbHON TPACKTOPUH,

- OBJIQJICHUE HaBBIKaMH y4eOHO-

HUCCIIeI0BaTEIbCKOM,

[TPOEKTHOM M COLMAIBLHOM €SI TEIBHOCTH.

OK 07. ConelicTBOBaTH HC TPUHUMATh JICHCTBHS, MPUHOCAIINE BPE - yMeTh ONEPUPOBAThH IOHATHAMH: (QYHKIHSA, HENpepbIBHAS
COXPAHEHUIO OKPYKAIOIIEH OKpY KaroIlen cpee; (GyHKIMS, TPOU3BOAHAS, TMEpBOOOpa3Hasi,  OMPEIEICHHBIN
CpCIbl, pecypcoc6epe>i<eHmo, YMETb IMPOTHO3HUPOBATH He6HaFOHpI/ISITHBIeHHTerpaH; YMETh HAXOAUTh IPOM3BOJHBIC JJICMCHTAPHBIX|
[IPUMEHATH 3HaHUS 00 DKOJIOTMYECKUE TIOCIEACTBHUS IPEANPHUHUMACMBIXI(DYHKIMM, MCIONB3Yysl COPAaBOYHBIE MATEpHAJbl, UCCIENOBATH B
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M3MCHCHMH KIIMMATa, NEWCTBUI, IPEOTBPALLIATh HX;
[TPOM3BOJICTBA, dPPEKTUBHO  |[HAMPABICHHOCTH;

CUTYaLHIX aHaIM3a HMEIOIIUX CS MaTepUaIbHBIX
HEMaTEPHUAIbHBIX PECYPCOB;

Cpeny;

IIPAKTUYCCKYIO obOnactu KHU3HCACATCIIBHOCTH,

3HAYUMOCTH,

IKOPPCKTUBLI B ACATCIIbHOCTD, OLICHNBATb
COOTBCTCTBUEC PC3YJIbTATOB ILICJISAM.

JaBaTb OLCHKY HOBBIM CUTyallUsiIM, BHOCHUTH

HpOCTefIL[II/IX cirydasax (byHKI_II/II/I Ha MOHOTOHHOCTBb, HaXOJUTH

[IPUHIIHIIBI 6epe>1<JmBoro PAaCIIUPUTh OIBIT ACATCIbHOCTHU DKOJIOTHYECKOMHANOONbIINE W HaMMEHBIINE 3HAYCHUS (1)YHKHI/II>'I, CTPOUTH

rpa(pm(n MHOT'O4JICHOB C HUCIIOJIB30BaHNECM arrapara

HefICTBOBaTB B LIpC?)BBI‘IaI‘/'IHBIX pa3pa6aTbIBaTb IJIaH PCUICHUA HpO6HeMH C y‘-ICTOMLIl\)/IaTeMaTI/I‘IeCKOFO aHajiy3a, IMPUMCHATb IIPOU3BOAHYIO IIPpH
4|

CHICHUH 3aga4 Ha JABUXKCHUC, peuaTrb IMPAKTHUKO+
OPUCHTHUPOBAHHLIC 3a/la4u Ha HauOONbIINE U HAMMEHbIIINE

OCYIICCTBIIATH HeHeHaHpaBHeHHBIfI IIOMCK IEPCHOCABHAYCHM, HA HAXOXKACHUC ITYTHU, CKOPOCTH U YCKOPCHU,
CpCACTB U CII0c000B JICHCTBUS B HpO(l)eCCI/IOHaHBHYIOYMeTB OnCprupoOBaTh IOHATHUAMHU: ABHXKXCHUC B IIPOCTPAHCTBE,

noJ00HBIE (UTYPBI B MPOCTPAHCTBE; HMCIOIB30BATH OTHOIICHUE

YMCThb IICPCHOCUTH 3HAHHA B IIO3HABATCIIBHYIO ulIIoIaaeu HOBerHOCTeﬁ H 00BEMOB HOI[O6HBIX (1)I/Il"yp I1py

pelIeHUN 3a]1a4;

npe/yiaraTh HOBBIC TPOCKTHI, OIICHUBATh HJICH C- YMETh BBIYUCIATH I'€OMETPUUECKUE BEIMUYMHBI (JUIMHA, YIOJl,
MMO3UIIMY HOBHU3HBI, OPUTHHAIBHOCTH, TPAKTUIECKOMILIONIA/b, 00bEM, IUIOIIAAb IOBEPXHOCTH ), HCIIOJIb3Ys U3Y4YECHHbBIE

(bOpMyIIbI U METO/IBI.

JINYHOCTHBIE pe3yJjbTaThbl peajin3aliui MporpaMmmMmbl BOCIIUTAHU S

JIP 41IposBisitoniuii 1 AEMOHCTPUPYIOLIUHI YBaXKEHUE K JIFOJIIM TPy/la, OCO3HAIOLIUI LIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiica K GOpMUPOBaAHHIO
B CETEBOI cpeJie TMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «ITU(PPOBOTO CIIEAA»

JIP 19 IIpoextHO-MBICTANMH, 3()()EKTHBHO-B3aMMOIEHCTBYIOIIMKA € 4WIEHAMH KOMaHIbl U COTPYAHMYAIOMIMN C JPYTUMH JIFOJbMH, OCO3HAHHO
BBINOJIHSAIONINH MTpodeccuoHabHbIe TPEOOBAaHUS, OTBETCTBEHHBIN, MTUCIUIUIMHUPOBAHHBIN, KPUTHUECKH MBICISAIINN, HalleJCHHBIH Ha JOCTHKEHHE

IIOCTAaBJICHHBIX ueneﬁ; I[eMOHCTpI/Ip}IIOH_II/Iﬁ HpO(I)eCCI/IOHaJ'ILHYIO JKM3HECTOMKOCTD
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2. CTPYKTYPA 1 IPUMEPHOE COJEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. OobeM yueOHOI JMCHUIIMHBI/TIPeAMeTa U BBl y4eOHOH padoThI

Buj yueoHoii paboThbl

O0BbeM yacoB

O6beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUTITTHHBI 168
BT. U.

TEOPETHUECKOE 00yUeHHE 18
MIPaKTUYECKHUE 3aHATUS 150
B T. 4. IpOo(heCCHOHATHHO- OPUESHTHPOBAHHOE COJICPIKAHUE 15

IIpomeskyTouHas arrectanus (IK3aMeH)
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2.2. Conep:xanne yueonoro npeqmera MATEMATHUKA

Neypoka | HaummeHoBaHme pa3sjieioB H Copepsxanne yueOHOro MaTepuaJjia 00 | ®opmupyembie
n/n TEM eM 4 KOMIIETCHIIUHU
1-14 IloBTOpEHMEe Kypca MaTeMaTHKH OCHOBHON HIKOJbI 14u.
MaremaTrKa B HayKe, TCXHHUKE, JKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJOTHSIX M MPAKTUICCKOH nesTeapbHoCTH. | 1
IoBTOpenue. enu u 3a1aun U3yYSHHs] MATEMaTUKU TP ocBoeHuH creruanbHocteit CI10. OK 01, OK
14 y. JleiicTBUS HAJl MOJIOKUTEIBHBIMU U OTPULIATSIBHBIME YUCIAMH, C OOBIKHOBEHHBIMHU U JICCATHIHBIMU 2 02, OK 03,
IpoOSIMU. OK 04, OK 05,
Jle#icTBus co cTeneHAMH, POPMYITBI COKPAIIEHHOTO YMHOKCHHS 2 OK 06
ITpocThie IPOIEHTHI, pa3HBIe COCOOBI MX BBIYHCIICHHUS. 1 11_'{[}1{( 31 .'i” gllf j;‘ ’
JluneiiHble, KBaJpaTHbIe, APOOHO-JTMHEHHBIC YPAaBHEHUS U HEPABEHCTBA 3 NP 4, 1P 19
Brruncnenus u npeo6pa3oBaHus. Y paBHEHHUS U HEPABEHCTBA. 1
IIpoeccnoHaIbHO -OPHEHTHPOBAHHOE COJEPKAHUE. 1
ITporeHTsI B IPO(ECCHOHANBHBIX 3a/1a4aX TEXHOJIOTHICCKOTO MPOGUIIs
I'eomeTpus Ha MIIOCKOCTH. 1
IIpodeccnoHATIBLHO -OPUEHTHPOBAHHOE CO/IEPKAHNE 1
[TpakTHKO-OpHEHTHPOBAHHBIE 331Ul B KypCe T€OMETPUHN Ha TIIOCKOCTH
KontpoabsHnas padora Nel. BxogHo#t KOHTPOJIB. 1
15-19 Paznen 1. Pa3BuTne noHATHS 0 YHCIeE. 5u.
Temal.l. Lenble 1 panuoHaIbHbIE YHCTA. 2 OK 03,
JlelicTBUTEIbHBIE HppanyoHanbHble Yncia. JelicTBUTENbHbIE YUCTIA 1 OK 04, OK 07,
yucaa. 54, Jlpubnwxennsple 3HaueHus BenuanH. CTaHIApTHBIA BUJ YHCTIA. 2 NP 4,1P 19
20-32 Pa3nen 2. O6001eHNEe NOHATHS CTENEHH 13 4.
Tema2.1. ApudmeTruecknii KOpeHb HATypaIbHON CTETICHH. 3
CTeneHu U KOPHH. CreneHp ¢ parioHAIFHBIM TTOKa3aTeJIeM. 3 OK 01, OK
13 u. Pemenue ypaBHeHuit Buga X" = a 2 02, OK 03,
UppanuonanbHbIC YpaBHCHHS . 2 OK 05, OK
IlpeoOpa3oBaHue BRIpaKCHUH, COICPIKAIIUX KOPHU H CTCTICHU 2 07,71P 4, P
Konmponsnas paboma Ne2. 1 19
33-61 Pasnes 3. ®yHKIUM, MX CBOICTBA U TPaPUKH 29 4.
Uucnosas ¢pynkmwms. CriocoOb1 3apanus. ['paduk GyHKIIUN 1
OK 01, OK
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Tema 3.1. YucsoBas IIpodeccnoHaIbLHO -OPUEHTHPOBAHHOE CO/IeP;KAHUE. 1 02, OK 03,
(ynkuus, eé cpoiicrBa. | OnucaHre NPOU3BOACTBCHHBIX MPOIIECCOB C MOMOMIBIO (DYHKITHI U UX IPaHKOB OK 05, OK
54, CgoiicTBa ¢pyHKIHH. MOHOTOHHOCTB, YETHOCTH, IEPUOTUIHOCTE. Bo3pacTanue, yObIBaHUE, TOUKH 2 07, 11K 4.3,
IKCTpEMyMa. NP4, 1P 19
IIpodeccnoHaIbLHO -OPUEHTHPOBAHHOE CO/IeP;KAHUE. 1
chHKL[I/IOHa.HLHBIC 3aBUCHUMOCTH MEXKY BEIMYMHAMU OPYIUX y‘{eﬁHLIX JUCHMIIIMH, B pCAJIBHBIX MPOLECCax U ABJICHUAX.
HccnenoBanne GyHKINH. 1
Tema 3.2. IMokazatensHas pyaxnus. Onpenencane GpyHKnnm, €€ cBoiicTBa U rpaduk. 2
IToxa3zaresbHas IIpodeccnoHaIbLHO -OPUEHTHPOBAHHOE CO/IeP;KAHUE. 1
pynxuus. [TpumeHeHne MoKa3aTeaIbHON (DYHKINH U e€ rpaduKa B POGHIbHBIX JUCIHUIIINHAX. OK 01, OK
9y, [TokazaTenbHbIC ypaBHEHUS. 2 02, 0K, 03,
IToxa3arenbHbIC HEPAaBEHCTBA . 2 OK 05, OK
CucrteMbl NoOKa3aTelIbHBIX YPaBHEHUII 1 HEPABEHCTB. 1 07, NP 4, NP
Koumponvnas paooma Ne 3 «lloxazamenvhas (hyHxyusiy 1 19
Tema 3.3. Jlorapudmel. 2
Jlorapudmuueckas CBo¥icTBa JIOrapu(hMOB. 2
QyHKuus. JecsaTuaHble M HaTypasbHbIe jorapudMel. [IpeodpazoBanus gorapu)MUIECKUX BIPAKECHHUH. 1
14y. Jlorapudmmueckas QyHKIH, €€ CBOWCTBA U rpaduK. 2
IpodeccnonanbHO -OpUEHTHPOBAHHOE COIEPIKAHME 1
Jlorapudmsl B npupose u texHuke. Jlorapudmuueckas cnupans. E€ MaTremarnueckue cBoiicTBa.
Pemenne norapnpmudecknx ypaBHeHNI U HEPABEHCTB. 4
Obobwarowuii ypox 1
Konumponvnasa pavoma Ne 4 «Jlocapudmuueckas ynxyusy 1
62- 91 Pa3nen 4. OcHOBBI TPMTOHOMETPHH 0.
Tema 4.1 Panuannast mepa yria. BpamarenbHoe ABH)KEHUE. 3
Tpuronomerpuueckue | OnpejelicHre CHHYCa, KOCHHYCA, TAHTCHC M KOTAHTCHC YUCIIA. 2 OK 01, OK
¢bopmyibl. 14u. 3HaKM CHHYyCa, KOCHHYC, TAHT€HCA. 1 02, OK 03,
TpUrOHOMETPUYECKHE TOKIECTBA. 3 OK 04, OK 05,
CuHYyC, KOCHHYC, TAHI€HC YIJIOB X U -X 1 NP 4, 1P 19
DopMyIIbl IPUBEICHHUSI. 2
[TpumeHeHrne OCHOBHBIX TPUTOHOMETPHUUYECKHUX (POPMYII K IPeoOpa3oBaHUIO BEIPaKEHHUH. 2
Tema 4.2 ApKCHHYC, apKKOCUHYC M aPKTaHT€HC 2
Tpuronomerpuyeckue | PerneHue OpoCTEHIIMX TPUTOHOMETPUYECKUX YPABHECHHH . 5
YPaBHCHMSA Pemienue TpUroHOMeTpUYECKUX YPaBHEHUIA. 2
9y,
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Tema 4.3 TpuronoMmerprdeckre GyHKITUN CHHYC B KocuHyc.CBOWCTBA U TpaduK. 3
Tpuronomerpuuyeckue | Tpuronomerpuueckuas GyHkuuu TanreHc. CBoicTBa u rpaduk. 2
[VEINIGLE Konmponvnas paboma Ne 5 1
7 4. IIpodeccnoHaIbHO -OPUEHTHPOBAHHOE CO/IEeP:KAHUE 1
Vcronp30BaHne CBOMCTB TPUTOHOMETPUYCCKUX q)yHKL[PH)‘I B HpO(beCCI/IOHaJ'[BHLIX 3aJgavdyax.
92-115 Pa3znea 5. Hauana MmaTeMaTH4YeCKOIr0 aHAJIH3A 24 4.
Tema5.1 [Mpupamenne Gpyaxuuu. I[loHsitne o npon3BoHON QyHKIUH. 2 OK 01, OK
Hpoussonnast GYHKUMH. | [Tpapyya BeMHCICHNS IPON3BOHBIX. 3 03, OK 04,
144. [TpousBoiHAs CJIOKHOH QYHKIMH. [IpOU3BOIHBIC TPUTOHOMETPHUECKHUX ()YHKITHH. 2 OK 06,
[IpuMeHeHHE HENPEPHIBHOCTH. METO I MHHTEPBAJIOB. 3 OK 07 ,IIK
[eOMETPHYECKHUIA CMBICI TIPOM3BOIHOM. MeXaHUYECKUH CMBICI TIPOM3BOIHOM. 2 1.1 TIK 2.4,
[IK 3.4,/1P 4,
IIpodeccnoHanbHO -OpHEHTUPOBAHHOE COIePKAHUE 2 1P 19
[TpumeHeHne GU3NIECKOTO CMBICHIA IPOU3BOAHON MPH PElICHHH NPO(eCcCHOHATBHBIX 3a1a4.
Tewma5.3. [Ipumenenus Boszpacranne u yObiBaHHEe QYHKINH . 2
NPOU3BOIHOM K OKCTpeMyMBI (PYHKITHH. 2 OK 01. OK
HccaeoBannIo GyHKuuii | TIpuMeHeHUe IPOU3BOIHOM K OCTPOEHHIO IpadMKOB (yHKINH 2 03 OI& 04
10u. Haubopiree n HanMeHbIee 3HaueHus GyHKIuy . Touku meperuoa. 1 OK’ 06 OIZ
IIpodeccnonanbHO -OpHEeHTUPOBAHHOE COIEPKAHUE il 07 NP 4 np
Haxox/ieHre onTuManbHOro pe3yibTaTa ¢ IOMOIIBI0 NPOU3BOIHON B MPAaKTHIECKUX 3a/1a4ax. ' !
Obobwarowuil ypox . 1 19
Konmponvnas paboma Ne6 1
116-122 Pasnes 6. UnTerpajibHoe ucuucjienne 7 4.
Tema 6.1.1lepBoodpa3nas | Onpenenenue neppoodpazHoil. OCHOBHOE CBOMCTBO MEPBOOOPA3HOM. 2 OK 01 OK 02
M HHTerpail. Tpu npaBuiIa HAX0XKASHUS IEPBOOOPA3HOI 1 OK 03 OK 10
7 4. [Tnomaap KpUBOIMHEHHON Tpaellnu U HHTETpall. 2 MK 24T1IK 3.4
WnTterpan. @opmyna Herorona —JleiiOnuma . 1
IIpodeccnonanbHO -OpHEeHTUPOBAHHOE COIEPKAHUE 1
[TpumeHeHune onpeaeaéHHOr0 MHTErpalla Julsl peleHus MpoecCHOHATIbHBIBX 3a/1a4.
123-135 Pasnea 7. IlpsvMble B IVIOCKOCTH M MIPOCTPAHCTBE 134
Tema 7.1.1Ipsimbie B [Ipeamer crepeomeTpun. AKCHOMBI cTepeoMeTpur. HekoTophele clieICTBUS U3 aKCUOM. 2
TJIOCKOCTH H B3anmHoe pacrionoxeHnue npsiMbIX B mpocTpaHcTBe. CKpeIMBaIOIKecs NpsMble  YTOI MEXAY JBYMS 2
NMPOCTPAHCTBeE. TPSIMBIMH. OK 01, OK
13 u. Terpasap n napajutenenunes. 3a1a4n Ha TIOCTPOCHUE CEUCHHUH. 2 03,
[TepnienuKynsipHBIE MPsIMBIE B IpocTpaHcTBe. [1apasuienbHble npsMble, TepIeHIUKYIIIPHbIE K TTIOCKOCTH. 2 OK 04, OK
[Tpu3HaK nepHeHANKYISIPHOCTH IPSIMOM U MJIIOCKOCTH 07, NP 4, NP
PaccrosiHue OT TOYKH J0 MII0CKOCTH. Teopema o Tpex MeprneHIMKyIsIpax 1 19
VYron Mexay npsMO M MIOCKOCTI0. JIBYrpaHHBIM yroi 1
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[TpsAMOYTONBHBIN NapalIeenunes 2
IIpodeccnoHaJIbHO -OPUEHTHPOBAHHOE COICP/KAHUE 1
[TapayuiensHble, NEPIEHANKYISIPHBIE U CKPELIMBAIOIIUECs PsIMbIE B Tpodecchn
136-142 Pa3nen 8. KoopauHaTsl H BEKTOPHI B POCTPAHCTBE 7 4.
Tema 8.1. ITonsTHe BekTOpa B npocTpaHcTBe. CI0XKEHUE U BEIUNTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YUCIIO. 2 OK 02 OK 03
JlekapToBbI Kommnanapnslie Bextopsl. [IpaBuno napamienenunena. Pa3noxenue BekTopa o TpéM HEKOMIUIAHAPHBIM 2 OK 09IIK 1.1
KOOPAMHATHI U BEKTOPBI | BEKTOpaM I[IK2.41IK 3.4
B IPOCTPaHCTBeE. BBenenne nekapToBbIX KOOPAMHAT B IPOCTpaHCTBE. KOOpAMHATEI TOYKU M KOOPIUHATEI BEKTOPA. 2 1K 4.3, NP 4,
74. NP 19
IpodeccnonanbHO -OpUEHTHPOBAHHOE COIEPIKAHME 1
KoopuHaThl 1 BEKTOPHI B IPO(ECCHOHANBHBIX 3a/1a4ax
143-162 Pa3znes 9. MHOrorpaHHUKH U KpyrJble Teja 204
Tema 9.1. Ilonsitue MHOrorpanHuka. Ilpusma. 3
MHoOrorpaHHUKH. ITupamuna. IlpaBunpHas nupaMuia., yceyéHHasl. 2 8} 01, 0K
7. [IpaBuJIbHBIE MHOIOIPaHHUKH. 2 !
Tena BpanieHus 1 OK 06, OK07
Tema 9.2. Tena [Monsitue mumHapa. [lnoma s MOBEpXHOCTH IMIIMHPA. 2 OK 01, OK
BpaLIeHNsI. [Tonsatue konyca. [1nomans moBepXHOCTH KOHYCA. Y CeuEHHBIA KOHYC. 1 04, TIK 3.4
6 u. Cdpepa u map. 1 I1K4.3, /P 4,
NP 19
IpodeccnonanbHO -OpUEHTHPOBAHHOE COIEPIKAHME 1
MHOrorpaHHuKH B Ipo()eCCHOHANIBHBIX 3a1a4ax
Tema 9.3. O06beM MpsIMOYTOJIPHOTO Mapajuienenunena. Pemenne 3anau 2
O0bémpbl TeJI. O0beM npsiMoi MpU3MBL M HWIHHApa. Perenue 3amaq 3 OK 8}1’ OK
7 4. O0BéM mapa u wromank cheprl. Pemrenue 3agayg. 1 OK 0 6’, OK7,
Konmponsuas paboma Ne7 1 NP 4, NP 19
163-170 Paznen 10 . DiieMeHTBI TeOPUM BEPOATHOCTEN. 8 u.
Tema 10.1. Co0bITHS, BEpPOSITHOCTH COOBITHSI. 3
DJ1eMeHTBbI TeopuH CnoxeHne 1 YMHO)KEHHE BeposTHOCTEH. [IoHsITHE 0 HE3aBUCHMOCTH COOBITHHA 3 OK 02, OK
BEPOSITHOCTEH. Penenye 3aa4 10 TEOPHHU BEPOSTHOCTEH 2 03, OK 05
8u IIK 1.1, NP
4, 1P 19
171-218 Pa3nen 11. UToroBoe noBTopenue 47 u.
JK3aMeH | 6 4.
urtoro | 168
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3. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI ITIPEIMETA

3.1. TpebGoBaHusI K MUHUMAJIbHOMY MATEPHATbHO-TEXHUYECKOMY 00ecredeHUIo
Hannuue yueOHoM ayauTopuun
« Matemartuka.
3.1.1. Obopyoosanue yuebnot ayoumopuu.
- TI0CaJI0YHBIE MECTa M0 KOJINYECTBY 00yUaIOMIUXCs,
- pabouee MecTO IpernoaaBaress,
- JIOCKa KJIaccHasl,
- KOMIUICKT Y4eOHO-HATJISIHBIX TOCOOMiA 10 « MareMaThke»
- TaOJIMIBI U IJIAKATHI 110 TEMaM,
- mKag CeKUMOHHBIN A XpaHEHHs] 000PYIOBaHMUS,
- CTEHJI SKCIIO3ULIMOHHBIH,
3.1.2. Texnuueckue cpeocmea 00yueHuUs.
- KOMITBIOTEP C JIMIICH3HOHHBIM IPOTPAMMHBIM 00ECTICYCHUEM .

- IHTepakTUBHAS KOMIUIEKC C BBIUMCIUTENbHBIM OJIOKOM U MOOMIBHBIM KperieHneM «SMART-2758»

3.2. UudopmanuonHoe odecriedeHne 00yueHusl.
OcHoeHble UCMOYHUKU:
1 1. Anumos IIILA. u ap. Anrebpa u Havana aHanuza. 10 (11) k1. — M., 2015.
2.Atanacsu JI.C., bByty3oB B.®., Kanomues C.b. u np. 'eomerpus (6a30Bblii 1 yriyOnE€HHBINA YPOBHN).
10-11. - M., 2016.
Jlononnumensnvie uCMmoYHUKU:
2. MopakoBuuA.I'., Cemenos I1.B. Anre6pa u Hauana ananuza 10- 11 knace.-M.: «lIpocsemenue»,2017
3.bammakoB M. . Matemaruka: yueOHuk (Juia yupexaenuii CI10)— M.: «KunoPyc», 2017.
4.bammakoB M.U. Maremartuka. 3agaqauk :y4ae0. mocoOue st 00pa3oBaT. yUpEeKISHUM Had. U CPe/.
npo¢. oOpazoBanus. — M.: U1 « Akanemus», 2013.
5.bammakoB M.M. Matemaruka: yuebnuk ais 10 xinacca (0a3oBblit ypoBenb)— M.: U1 « Akanemus»,2012
6.bamvakoB M.M. Martemaruka: yuebnuk ams 11 kmacca (6a30oBbrit ypoBenb)— M.: U1 « Akanemusi»,2012
7.bamvakoB M.M.Matematuka. 1 1knacc.Coopuuk 3anau-M.: U1 «Axagemusi», 2012
Juoaxkmuueckue mamepuainol :
1. .M. Ugnes, C.M. Caaksu, C.U. [lIBapuOypa .JlnmakTudeckne MaTepualisl o anreOpe v HadyajaaM aHalni3a
st 10 kmacca — M.: [Ipocsemenne, 2003.
2. b.M. UBneB, C.M. Caaksn, C.W. llIBapuOypa /lunakrudeckue Matepuasl o aredpe U HauanaM aHaiau3a

st 11 knacca — M.: [Ipocsemenne, 2008.
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3. A. [1.LEpmoBa, B.B. I'ono6opoarko CamocTosiTeNbHBIE U KOHTPOJIbHBIC PAOOTHI 1O anredpe v Hadajaam

aganm3a g 10-11 kmaccos — M.: MJIIEKCA,2005.

4. J.1.3BaBuy, JI.A. lnanounuk , b.B. Ko3ynun KonTpoasHbie 1 mpoBepouHbie paboThl 1o anredpe 10

knacc-M.: Ipoda,2005

Ilepeuenv Humepuem-pecypcos:

1)
2)
3)
4)
5)
6)
7)

8)
9)

http://www.exponenta.ru/educat/links/l educ.asp#0 - [Tone3Hble CCHUIKHM HA CAThI MATEMATHUECKOM
1 00pa30BaTeIbHOM HAMPABICHHOCTH: Y4eOHbIE MATEPHAIIBI, TECTHI

http://www.fXyz.ru/ - UnTepakTHBHBIN CIIpaBOYHKK GOPMYII U CBEICHHMS 110 aaredpe,
TPUTOHOMETPHH, FEOMETPUH, (DU3HUKE.

http://maths.vfal.ru - CnipaBouHHK COEPKUT MaTepual 1o MaTeMatuke (apudmerunka, aaredpa,
reOMETPHS, TPUTOHOMETPHS).

allmatematika.ru - OcaoBHbIe (hOPMYJIBI 10 AJIreOpe U TEOMETPHH: TOXICCTBEHHbIC
peoOpa3oBaHus, MPOTrPECCUH, TPOU3BOIHAS, CTEPEOMETPHUS U ITPOY.

http://mathsun.ru/ - Ucropus maTtemaTtuku. brorpaduu BeJIMKUX MaTeMaTUKOB.

www.fipi.ru

www.ege.moipkro.ru

www.edu.ru

www.1september.ru

10) www.mioo.ru

11)http://bymath.net - "Bcst anemenTapHas maremaruka'.

12)www.egetrener.ru - Era-tpenep. Buieo ypoku 1o MaTemMaTHKe.

13) www. fmclass.ru - O6pa3oBarenbHblil mopran "®du3 -mat Kinacc'.

14)www.college.ru - paznen "OtkpsiToro komtemka" - "Maremaruka'.

15) www.shevkin.ru - mpoekt "Matemaruka. llkona. Bynymee".
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http://infourok.ru/go.html?href=http%3A%2F%2Fwww.exponenta.ru%2Feducat%2Flinks%2Fl
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.fxyz.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fmaths.vfal.ru
http://infourok.ru/go.html?href=http%3A%2F%2Fmathsun.ru%2F
http://www.fipi.ru/
http://www.ege.moipkro.ru/
http://www.edu.ru/
http://www.1september.ru/
http://www.bymath.net/
http://egetrener.ru/
http://www.fmclass.ru/
http://college.ru/mathematics/index.php
http://www.shevkin.ru/

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM JUCITATIINHBI

4.1. KoHTpoOJIb M OlleHKA Pe3yJbTaTOB OCBOCHHS y4E€OHON MUCIHILIMHBI OCYIIECTBIISIECTCS NMPENoJaBaTeIeM
B Ipoliecce MPOBEACHUS NMPAKTHUECKUX 3aHITHH, TECTUPOBAHUS, KOHTPOJBHBIX pabOT, a Takke B XOHe
BBITNIOJTHEHUS 00YYarOIIMMHKCS UHIUBUAYATbHBIX 3a/1aHUN, HCCIIET0BaHUM.

Pe3yabTaThl 00yueHus @opMBbI 4 METOAbI KOHTPOJIA M OLIEHKHU
(ocBO€HHbIE€ YMEHHS], YCBOEHHbIE 3HAHUSA) pe3yJbTATOB 00y4YeHusl
AJITEBPA

JL0JI5KEH YMETh'
e BBINOJHATH apudMeTHUecKue JeiicTBus Hajx | TKywuii KOHmpoas: HIUBUIYaIbHOE

YHCIIAMHU, HAXOJWTh NMPUOIMKCHHBIE 3HAYEHMs | BHIIIOIHEHHE KapTOYeK-3a1aHUi, BbINOIHEHUE
BEIMYMH M  [OIPENIHOCTH  BBIYMCIICHMH | YIPAKHEHUH B X0/1€ MPAKTUUECKON pabOTHI.
(abcomoTHAs W OTHOCUTEJbHAs); cpaBHHBaTH | IIpomescymounslit KORmpoiv:
YHUCIIOBBIC BHIPAKECHUS; Cam. pabora, TeCTUpPOBaHHE, YCTHBIH OTPOC

e  HAXOJMTh 3HAYCHHUS KODHS, CTereHH, norapudma, | Pyoedcrolit Konmponb: KOHTPOIIbHAS padoTa.
TPUTOHOMETPUYIECKUX BBIPAXEHHH Ha OCHOBE
OmpeNescHUsT ,MO0IB30BATECS  MPUOIIHKEHHON
OIIEHKOW TPY TIPAKTHYECKUX PacUeTax;

e  BBINOJHATH NIPeoOpa3oBaHMs BbIpaXKEHHM Texywyuit KoHmponb: VHIMBUIYaNEHOC
BBITIOJTHEHHE KapTOUYEK-3a/IaHUH, BEITIOJTHEHHE
@®yHKuuH U rpaguKn VIPaXHEHUN B XOJ/I€ TPAKTHYECKOH pabOTHI.

IIpomesicymounolit KOHmMpPOJb:

e BBUMCIATH 3HAYCHHE (YHKOUHM IO 3aJaHHOMY
Cam. pa0ora, TeCTUpOBaHKE, YCTHBIN OIPOC

3HAYEHUIO apryMEHTa NPH Pa3INnYHbIX CIOco0ax
3amanus QyHKIIHH;

® ONpeAeisTh OCHOBHBIE CBOMCTBAa  YHCIIOBBIX
(bYHKIUH, WIDTFOCTPUPOBATh WX Ha rpaduKax;

e CTpouTh  TrpadWKM  HM3YyYCHHBIX  (QYHKIHWH,
WITIOCTPUPOBaTh 10  TpauKy  CBOWCTBA
3IIEMEHTAPHBIX (YHKIIHH;

®  HCIOJB30BATh MOHATHE QYHKIUH JJIsl OTIMCAHUS U
aHaJIM3a 3aBUCUMOCTEH BEJTMYHH;

Tekywiuii KoHmpoap: VHIUBUYaJIbHOE
BBITIOJTHEHHE KapTOYeK-3a/IaHuH, BEITIOJTHEHHE
YIPaXHEHUN B XOJI€ MTPAKTHYECKOH pabOTHI.
Ipomesricymounulit KOHmMpPOJIb:

CamM. pabora, TeCTUpPOBaHHE, YCTHBIN OTPOC

Hauyayia MaTeMaTH4eCKOI0 aHAIN3A N
PyéesicHblii KOHmMPOaL: KOHTPOIbHAS PadoTa.

®  HaxOJWTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKITHUIA;

® HCIOJNB30BaTh IPOU3BOJHYIO JUI  M3YyYEHHS
CBOWCTB (pyHKIMI M TOCTPOCHUS IPa)uKOB;

e IIPUMEHATb IPOU3BOAHYIO M1  IPOBEACHUS
MPHOMKEHHBIX BBIYUCIICHUH, pemaTth 3aJadu
MPUKIAAHOIO  XapakTepa Ha  HaxOXKJEHUE
HauOOJIBILIETO U HAUMEHBIIETO 3HAYCHUS,;

e BBIUMCIIATH B IPOCTEHIIMX CIIydasx IJIOLWAAd U

OOBEMEI € MCTIONB30BAHMEM  ONPEACNCHHOTO | v1iooyyenyii B X0/1¢ PAKTHUECKOH PaGOTHL.
MHTCTpaa, Hpomescymounvlit Konmpoi:
¢ pCUICHMA TIpUKIAIHBIX —3ajad, B TOM HHUCIC | Cam, pabora, TECTUPOBAHUE, YCTHBIN OMPOC

COIMAJIbHO-OKOHOMHWYCCKHUX H (I)I/ISI/ILIGCKI/IX, Ha Pyﬁel)lCHblﬁ KOHMPOJib: KOHTPOJIbHAS pa60Ta.
HauOOJbIINE W HAUMECHBIINE 3Ha4YCHHA, Ha

HaXO0XICHUEC CKOPOCTU U YCKOPCHHH.

Texyuyuii KOonmpoab: VTHINBUAYAIBHOE
BBITIOJTHEHHNE KapTOYeK-3a/1aHuUi, BHITIOJTHEHNE

YpaBHeHNs ¥ HEpaBeHCTBA

e pemiarb paIoOHANbHEIC, MOKa3aTelbHEIE,
norapuMudIecKue, TPUTOHOMETPUIECKHE
YpaBHCHUS, CBOIANIMECS K JIMHEHHBIM U
KBaJIPaTHBIM, a TaKkKe aHAJIOTUYHBIC
HEPaBEHCTBA M CHCTEMBI;
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® WCNONB30BaTh TpauUUEecKUii METOJ[ peIICHUs
YpaBHEHUI U HEPABEHCTB;

e u300paxkaTh Ha  KOOPJWHATHOW  IUIOCKOCTH
pelIeHusl ypaBHEHWH, HEPABEHCTB U CHCTEM C
JIBYMsI HEU3BECTHBIMU;

® COCTaBJIATh M pellaTh YPaBHCHUS W HEPABCHCTBA,
CBS3BIBAIONINE HEW3BECTHHIE BEJIWYWHBI B
TEKCTOBBIX (B TOM YHCJIC TIPHUKIIATHBIX ) 3aa9ax.

® IS TIOCTPOEHUS M WCCIENOBAaHUS IPOCTEHIINX

MaTEeMaTHYECKUX MOJICIICH.

Teopus BeposiTHOCTEH

® BBIYUCIATH B MPOCTEHIINX CIy4dasX BEPOSTHOCTH
COOBITHI Ha OCHOBE TOJICUETA YHCIIa UCXOOB;

e I aHamM3a pPEANTbHBIX YHCIIOBBIX JaHHBIX,
NPECTABICHHBIX B BUJIE TUArpaMm, rpapuKoB;

e aHanmu3a nH(pOpMaIuu CTaTUCTUIECKOTO
xapakrtepa.

TEOMETPUA
pacmo3HaBaTh Ha YePTEKAX M MOJAEIISX
MIPOCTPAaHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C X ONUCAHUSIMH, U300PaKCHUAMU;

® ONWCHIBATh B3aMIMHOE PACIIONIOKECHHE HPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE,

®  QHAJIM3MUPOBATH B MPOCTEHINUX CIIyYasx B3aMMHOE
pacnosoxeHne 00bEKTOB B MTPOCTPAHCTBE;

e u300pakaTh OCHOBHBIE MHOTOTPAaHHUKH U KPYTIIbIE
TeJa; BBIOJIHATH YEPTEKH M0 YCIOBHUIM 3a/1a4;

® CTPOWTH TMPOCTEHIINE CeYeHUs Ky0a, MPHU3MBL,
MUPAMUJIBL;

e pemarh IJITAHUMETPUYECKUE H  MPOCTeHine
CTEpEeOMETPUYECKHE 3a7ladd Ha HaXOXKJICHUE
TEOMETPUUYECKUX  BENWYMH  (JUIMH, YTJIOB,
IoIa e, 00bEMOB);

®  WCIOJIB30BATh NPU PEIICHUU CTEPEOMETPUUCCKHUX
3a/1a4 IJIaHUMEeTPHIECKUe PaKThl M METOJIBI,

® IPOBOJUTH JOKA3aTeIbHBIC PACCYXICHUS B X0
pelieHus 3a1a9;

® U WCCIEJOBaHUs (MOJEINPOBaHUS) HECIOKHBIX
MPAKTHYECKUX CUTyallMii Ha OCHOBE U3yUEHHBIX
(bopMyII ¥ CBOWCTB QUryp;

e  BBIYHCIICHHUS OOBEMOB U ILIOMIAJICH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX ~ TEN  MPH  PEIICHUU
MPAKTHYECKUX 3a1ad, HCIIOJIB3YS npu
HEOOXOINUMOCTH CIIPaBOYHUKH u
BBIUMCITHTEIBHBIE YCTPOMCTBA.

JloJ17KeH 3HATD:

o 3HAUYCHHWE MAaTEeMaTHIECKONW HAyKH IJISl PEIICHUS
3a7a4, BO3HHMKAIOIIMX B TCOPUU M TPAKTHUKE;
IMIUPOTYy U B TO XKE BpPEeMs OTPaHUYCHHOCTD
NPUMEHEHUSI MaTeMaTHYeCKUX METOIOB K
aHAJIN3Y ¥ UCCIIEAOBAHUIO IPOIIECCOB U SIBIICHUH
B IIpUpOJie 1 0OIIECTBE;

o 3HAYCHHE TIPAKTUKU H BOIIPOCOB, BOSHUKAIOIIHX
B caMOi MareMaTHke sl (opMHpOBaHHS H

Texyuwuii KOHmpob: MTHIUBUIYAIBHOE
BBITTOJIHEHHUE KAapTOUYEK-3aJaHNUH, BBITIOIHEHHE
YIpa)KHEHUH B X0JIe MPAKTUIECKOW PadOTHI.
IIpomesrrcymounslii KOHMPOJIb:

Cam. pabora, TECTUpPOBaHKE, YCTHBIN OMPOC
Pyéesicnblii KOHmMPOIL: KOHTPOIbHAS PadoTa.
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pa3BUTUS MaTeMaTHYECKOM HAyKH;, HWCTOPHIO
pa3BUTHS
MaTeMaTU4YECKOTO aHalln3a, BO3HUKHOBEHUS U
pa3BUTHS TE€OMETPHH;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTHUKU

MaTCMaTUYICCKUX paCCYX(HCHHﬁ, nux
MMPUMCHUMOCTD BO BCCX 00J1aCTSIX YETOBECUCCKOM
JACATCIIBHOCTH,

BepOﬂTHOCTHLIﬁ XapakTep Pa3INYHBbIX

MPOIIECCOB OKPYIKAIOIIETO MUPA.

IOHATHUA qucia, CO31aHHuA

4.2. XapaKTepI/ICTHRa OCHOBHbBIX BUAOB J€ATCJIBbHOCTH

Pasznen

XapakTepucTHKAa OCHOBHBIX BU/I0B /IeITEJIbHOCTH HA YPOBHE Y4eOHBIX
JAeHCTBUI.

Auredpa

®  BBINOJHATH apUPMETHUECKHUE ICHCTBUS HAl YMCIIaMU, COUETasl yCTHBIE U TUCbMEHHBIE
TIPUEMBI;

®  HAXOAUTh NPUOTIDKCHHbIE 3HAUCHHWS BEJIMYMH U MOTPELIHOCTH BBIYMCICHUH
(abconroTHAst ¥ OTHOCUTENBHAS); CPABHUBATH YHCIIOBBIC BBIPAKCHHUS;

® HaXOIMTh 3HAYCHUS KOPHS, CTEICHH, JIorapu(ma, TPUTOHOMETPHUECKIX BBIPAKECHUH
Ha OCHOBE OIIPENENICHHs, HCIIONb3ys IMpPH HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIC
CpEeZCTBa; MOJIB30BAThCs TPUOIMKEHHONW OLIEHKOW TIPU MPAKTUYECKUX pacyerax;

® BBINOJHATH IPeOOPa30BaHMS BBIPAKCHUH, NPUMEHSS (HOPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETIEHEH, TOrapuQMoB,

TPUTOHOMETPUUECKUX (HYHKLHII;

HCII0JIL30BATh MPUHOOpEeTeHHbIE 3HAHUSI U YMEHUSI B NPAKTHYCCKOH JesITeIbHOCTH U

NOBCEIHEBHOH KH3HHU.

-JUIsl IPAKTHYECKUX PacdeToB HO (GopMyIaM, BKIOYas (HOPMYIIbl, COACPIKAIINE CTEIEeHH,

paluKabl, JorapuMbl ¥ TPUTOHOMETPHUYECKHE (PYHKIIMHU, UCTIONIB3YSI IPH HEOOXOIUMOCTH

CIIPABOYHBIE MAaTEPHAJIbl U MPOCTENIIINE BEIYUCIUTENbHBIE YCTPOMCTRA.

PasBurne
MOHATHSA O

yucJjie

e BrinosaHeHue apupMeTHIECKUX ACHCTBHI HAJ| YUCIAMHU, COUETAsI
YCTHBIE H TUCbMEHHBIE TPHEMBI.

e Haxoxxnenue nprOIMKEHHBIX 3HAUEHUN BEJINYMH U
MOTPENTHOCTEH BEIYUCIICHHH (20COIFOTHON M OTHOCUTEIBHOM);
CpPaBHEHHE YHCIIOBBIX BBIPAKEHUH.

e Haxoxnenne ommdoK B IpeoOpPa30BaHMUAX M BEIYHUCICHUIX
(OTHOCHTCS KO BCEM ITyHKTaM IIPOTPaMMBbl)

O0o001IEHHE
IMMOHATHUA

CTCIICHHU

e O3HakoMJIeHMe C TTOHATHEM KOPHS N-il CTeNeHH, CBOMICTBaMHU
paZvKaJOB U MPaBUJIaMHU CPAaBHEHHS KOPHE.

e  @opMmMyJHMPOBAHUE ONPEIEICHNS KOPHS U CBOMCTB KOPHEM.

e BpuncieHne u cpaBHEHHE KOPHEH, BHITOTHEHHE MPUKHIKH
3Ha4YeHus KopHs. [IpeoOpa3zoBaHue YHCIOBBIX U OYKBEHHBIX
BBIPaXEHHUH, COJepKAIUX PaJUKAIIBI.

e BrpinosHeHHe pacueToB M0 GopMyJiaM, COACPIKAIINM PaJrKabl,
OCYIIECTBIISISI HEOOXOMMBIE TIOACTAHOBKU M IPEOOPa30BaHUS.

e PemeHue nppanoHaNbHBIX YPaBHEHHUH.

e O3HakoMJIeHHe C TTOHSITHEM CTENIEHH C JEHCTBUTEIBHBIM
IIOKA3aTeNeM.

¢ 3anuchiBaHue KOPHS N-if CTETICHHU B BUJIE CTEIICHU C APOOHBIM
MoKa3aTesieM U Hao0OopOoT.

e @opMmyaHMpoOBaHHUe CBOWCTB CcTeNeHEN. Briuncnenme crenenen ¢
panyoOHaIbHBIM II0KA3aTeJIeM, BBIIIOJIHEHUE IPUKUIKU
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3HAUCHHMS CTETIEHH, CPABHECHNE CTETICHEH.

e [IpeoOpa3zoBaHuE YMCIOBBIX U OYKBEHHBIX BBIPAKEHHI,
coJiepKallluX CTETIeHHU, IPUMEHs CBoiicTBa. Pemienue
MOKa3aTeNbHBIX YPaBHEHUH.

DOYyHKIUH H

rpaguxku

e  BBLIYUCJIATH 3HAUCHNUE PYHKIUH 0 3aJJaAHHOMY 3HaYCHHUIO apryMEHTa MPH Pa3IndHBIX
crioco6ax 3amanus QyHKIIHIH;

e omnpefeJsiTb OCHOBHBIC CBOMCTBAa YHCIOBBIX (DYHKIMH, WUIIOCTPUPOBaTh HMX Ha
rpadukax;

e cTpouTh rpaduky HM3y4eHHBIX (YHKIMH, WIUTFOCTPHPOBATH IO TpaduKy CBOHCTBA
3IeMEHTaPHBIX (YHKIIHIA;

®  HCHOJIb30BATH MOHATHE (PYHKIMHU AJIS1 ONMCAHKS W aHAIN3a 3aBUCUMOCTEH BEIIMYHH;

HCH0/Ib30BATh NPHOOpPETEHHbIE 3HAHMS U YMEHHs B NPAKTUYECKOI AesiTeJIbHOCTH H

MOBCEHCBHOM KU3HH !

-AJI1 OIMMCaHus C IIOMOIIIBIO (byHK]_[I/II‘/'I Pa3iIMYHbIX 3aBHCHMOCTeﬁ, MMpEACTaBJICHUA UX

rpadudecky, HHTEPIIPETauN TPAPUKOB.
e TIlocTpoenue rpadMKoB CTETIEHHBIX U JOTapHU(PMUIECKUX

(GYHKITHIA.
e PemreHue nokaszaTenbHbIX U JOTApUPMUIECKUX

ypaBHCHI/Iﬁ " HEPABCHCTB 11O U3BCCTHBIM AJITOPUTMAM.

OcHoOBBI
TPUTOHOMET

pumn

e M3yuyeHue paauaHHOIO METO/A U3MEPEHMSI YIJIOB BPAILICHUS M UX
CBSI3U C IpaZyCHOI Mepoil.
e [IIpuMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB AJIS
BBIYUCIICHHS] 3HAUEHHUI TPUTOHOMETPUUYECKUX (DYHKIMH 110 OHOM 13 HUX M3yueHue
OCHOBHBIX ()OPMYJI TPUTOHOMETPHUHU U IPUMEHEHHE IIPU BBIYMCICHUH 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPA)KEHHUS U YIIPOILEHHUS €T0.
e O3HakoMJIEHHE CO CBOWCTBaMH CHMMETPHHN TOYEK HA EAMHUYHON
OKPY>KHOCTH W IPUMEHEHHE UX JIJIsl BEIBOJIA (DOPMYIT IPUBEACHUS
e Pemenue o popMynam U TPUTOHOMETPUIECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.
e [Ipumenenme oOIINX METO/IOB PEIICHHUS YPaBHEHUH
(npuBeneHNE K JIMHEMHOMY, KBaAPAaTHOMY, METO/ PA3JI0KEHHUS
Ha MHOXHUTEJH, 3aMEHbI IEPEMEHHOI) TIPY PEeLIeHNH TPUTOHOMETPHUYECKUX YPaBHEHUH.
e O3HakoMJIeHHUe C TTOHATHEM OOPAaTHBIX TPUTOHOMETPUYECKUX (QYHKLIUH.
e MU3y4enue onpeneneHnuil apKCUHYyCa, apKKOCHHYCA, apKTaHI€HCa
ymcna, GopMyIHUPOBaHHE UX, N300paKeHNE HA €IMHUYHON OKPYXHOCTH, IPUMEHEHNE TIPU
pELIEHNN YpaBHEHUI

Haugana
MarTeMaTu4de
CKOI'0

aHaJIM3a

®  HAXOAHUTh IPOU3BOJIHBIC MIIEMEHTAPHBIX (PYHKIIUH;

® WCHOJIb30BaTh IIPOM3BOJHYIO IS M3y4YEHHUS CBOWCTB (YHKIUH ¥ TOCTPOCHHS
rpadukos;

® TPUMEHSITH TPOM3BOJIHYIO JJISI MPOBEIACHHS NMPUOIMKEHHBIX BBIYHCICHHUH, pEmIaTh
3a/layyl MPHKIAJHOTO XapaKTepa Ha HaXOXJICHHWE HanOOJBIIEro M HAWUMEHBIIETO
3HAUYCHHUS,

e BBIUHCIATH B MPOCTECHIIMX CIydasX IUIOMAAHM M OOBEMBI C HCIOJIB30BAaHHUEM
OTIPENICTICHHOTO MHTETPAlIa;

HCMOJb30BATh NMPUOOPETEHHbIE 3HAHUS U YMEHHUS] B MPAKTUYECKOH NesITeTbHOCTH U

MOBCETHEBHOM KM3HM.

-1 peIIeHWs TPHUKIAJHBIX 3adad, B TOM YHCIEC COITHAIBHO-DKOHOMHYCCKUX U

¢bu3nYecKnX, Ha HAuOOJIbIIME U HAUMCHBIINE 3HAYCHHUS, HA HAXOXKICHHE CKOPOCTH M

YCKOPCHHUSL.
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e (O3HakoMJIeHHE C TIOHATHEM HMHTErpasa 1 nepBooOpasHo.
e MH3y4yeHnue npaBuiia BEIYHCICHUS IEPBOOOPA3HOi U TeopeMbl HpioTOHA—

HNuTerpajbu Jleii6uuma.
oe e Pemenue 3a1a4 Ha CBs3b IEPBOOOPA3HON U €€
MIPOM3BOHOM, BHIYUCIICHHE IIEPBOOOPA3HON /711 JAaHHOW (PYHKITHH.
HCHUCTCHHE e Pemenue 3aay Ha MPUMEHEHHWE MHTETPaIA JJIsl BBIYUCICHUS (DU3UUCCKUX
BEJIMYUH U IUIOMageu
e pewiaThb pauroOHAJIbHEIE, MOKAa3aTeJIbHEIE, Jorapu(MuIecKue,
TPUTOHOMETPUUYECKUE YPABHEHHUS, CBOJSAIINECS K JIMHEMHBIM W KBaJPaTHbBIM,
a TaK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;
Ypasuenus ® HCHOJb30BaTh rpadUUECKU METO/ PEIICHUsI YpaBHECHUN U HEPABCHCTB;
" e u300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH PEIICHUS YpaBHEHUH, HEPABEHCTB U
CHUCTEM C JIBYMS HEU3BECTHBIMU,
HEePaBeHCTB
® COCTaBJIATH U pelIaTh YPABHECHUS U HEPABECHCTBA, CBA3BIBAIOILINEC HEU3BECTHHIE
a BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE TPUKIIAIHBIX ) 3aa4ax.
HCIOJb30BATh NPHOOpPEeTeHHbIe 3HAHMA W YMEHHUSI B NPAKTHYECKOH
JeSITeJIbHOCTH M MOBCEAHEBHOM KNU3HMI:
-IJ1s1 TIOCTPOEHUS W UCCIIEIOBAHUS MTPOCTEMIITNX MaTEMaTUUECKUX
MOZCTICH.
Teopus e pemiaTh TNpOCTEHIIHE KOMOWHATOpPHBIC 3aJadd METOJOM Iepebopa, a Takke C
HCIOJIb30BaHUEM U3BECTHBIX (POPMYJI;
BEPOSATHOCT | o b juncasts B MPOCTEHIIUX CITydasiX BEPOSTHOCTH COOBITHI Ha OCHOBE IMOJICUETa YK CIIa
eii HCXOJIOB;
HCIO0JIL30BATH MPUOOpPETEeHHbIE 3HAHUSI U YMEHHSI B MPAKTHYECKOI TeATeJbHOCTH H
NOBCEIHEBHOH KU3HHU.
-JUTsI aHATN3a PealTbHBIX YHCIIOBBIX IAHHBIX, TIPEICTABICHHBIX B BUJIE THArpaMM, Tpa(HKoB;
-aHanwn3a MH(QOPMAIIMK CTATUCTHYECKOTO XapakTepa.
® pacmo3HaBaTh Ha YePTEKaxX U MOJEISIX MPOCTPAHCTBEHHBIE ()OPMBI, COOTHOCHUTH
TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSIMHU, U300PKEHUIMU;
e ONHUCHIBATH B3aMMHOE PACIOJIOKEHHE TIPSMBIX W TUIOCKOCTEH B MPOCTPAHCTBE,
APSYMEeHMuUposamb C80U CYHCOEHUSE 00 IMOM PACNONIONCEHUU;
¢ AaHAJM3MPOBATH B MPOCTEHINMX CIy4yasx B3aUMHOE PACIOJIOKEHHE OOHEKTOB B
MIPOCTPAHCTBE;
e M300pa:KkaTh OCHOBHBIC MHOTOIPAHHUKHU U KPYTJIbIE TEJa;BBIIOIHITH YEPTEKH IO
YCIIOBHSIM 33724,
I'EOMETP ® cmpoumys npocmetiniue ceuerus Kyoa, npusmol, NUPAMuosl,
s e pemiaTh IUIAHUMETPUYECKUE U MPOCTEHIINE CTEPEOMETPUUYECKUE 3aJaud Ha

HaXOXJICHUE TEOMETPUICCKIX BEITUIHH (IJIHH, YTIIOB, ILIOMAeH, 00heMOB);
®  HCHOJbL30BaTh NPU PEUIEHUHW CTEPEOMETPUUYECKUX 3aJay IUIAHUMETPUUYECKUE
(haKThl U METOIBL;
® IPOBOJAMTH JIOKA3aTEIbHBIE PACCYKIICHUS B X0JI€ PEUIEHUS 3a/1aY;
HCIO0Jb30BATH NPUOOPETEHHbIE 3HAHUSA U YMEHUSI B MPAKTUYECKOH AeITeJIbHOCTH U
NOBCEIHEBHOH KU3HHU.
-JUTsL MCCeoBaHus (MOJCTMPOBAHMSI) HECIOXKHBIX MPAKTHUYECKUX CUTYalluid Ha OCHOBE
W3YYEHHBIX (OPMYI H CBOMCTB (puTyp;
-BBIYMCIICHUS 00BEMOB M TUIONIA IEH MTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MIPH PEIICHUH
MIPAKTUYECKUX 33J1ad, UCIIONB3Ys IPH HEOOXOANMOCTH CIPABOYHHKN W BBEIYHCIUTEIHHBIC
YCTpOWCTBA.
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KpuTtepuu oueHok mo maremaTmke.
OuneHkKa yCTHBIX OTBETOB.
OTBeT oLIeHUBAETCSI 0TMETKOM “5”, ecnu yyanuiics:
® TIOJTHOCTBIO PACKPBLI COJIepKaHNEe MaTeprasia B 00beMe, MpeyCMOTPEHHOM MPOTPaMMOM U
y4eOHUKOM;
®  U3JI0KWUJ MaTepuail IPaMOTHBIM SI3bIKOM, TOYHO UCTIOJIB3YsI MAaTEMATUUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY, B ONPEICIICHHOMN JJOTUUECKOM MOCIEI0BATEIbHOCTH;
® [PaBWIHHO BBIMOJIHUI PUCYHKH, UYEPTEKU, TpaPUKU, COMYTCTBYIOIINE OTBETY;
® [I0Ka3aJl yMEHUE WLUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEPAMHU, IPUMEHSITH B HOBOM
CUTYallMM TP BHITIOJIHEHUH TPAKTUYECKOTO 3a/1aHUs;
® MPOAECMOHCTPHUPOBAT YCBOCHHE paHEE U3YUYEHHBIX COMYTCTBYIOIINX BOIIPOCOB,
c(hOopMUPOBAaHHOCTH U YCTOMYUBOCTD UCTIOIB3YEMBIX IIPU OTBETE YMEHUH U HABHIKOB;
® OTBeuas CaMOCTOATEIIbHO, O€3 HaBOIAIINX BOIIPOCOB YUUTES.
Bo3moxxHBI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIIEHHBIX BOMIPOCOB UJIX B BBIKJIAIKAX,
KOTOpPBIE YUEHUK JIETKO UCIIPABUII TIOCJIEC 3aMEYaHUsl yUUTEIIsl.
OTBeT OlLICHUBAETCS 0TMETKOM “4”, ecliv yI0BJIETBOPSAET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY
“5”, HO IPU 3TOM UMEET OJIMH U3 HEI0YETOB:
® B M3JI0OKCHHUH JIOMYIIICHBI HEOOIBIITNE TIPOOEIIBbI, HE HCKA3HBIITNE MAaTEMAaTHUECKOE
CoAEp>KaHUE OTBETA;
e JIOMyIIEHBI 1-2 HEemoYeTa MTPU OCBEIIICHUH OCHOBHOTO COJICPKAHUS OTBETA, UCIIPaBIICHHBIE
TOCJIe 3aMEUYaHUs YUUTENS;
e JIOMYIIECHBI OMMOKA MU O0Jiee ABYX HEIOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX BOMIPOCOB
WJIU B BBIKJIQJIKaX, JEI'KO UCIPABJICHHBIE MOCIIE 3aMeYaHusl YUUTEIIA.
OTBET OlLICHMBACTCS OTMETKOM “3”, ecinu:
® HEIOJIHO PAaCKPBITO COJIepKaHKe MaTepuaia (CoIep kaHue U3JI0KeHO (pparMeHTapHo, He
BCErJia MOCJIeI0BATENbHO), HO MOKa3aHo o0lllee MOHMMaHKUe BOMpoca U
MPOJICMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC /IJIs JATbHEHIIIEr0 YCBOCHUS POTPAMMBI;
® UMEJHCh 3aTPYJHEHUS WIH JOMYIICHBI OMMOKY B OTIPEICIICHUH MTOHSITUH, UCTIOTH30BAHUU
MaTeMaTUYeCKON TEPMHUHOJIOTUH, YEPTEkKAX, BHIKJIAJIKAX, UCIIPABICHHbIC MMOCIE€ HECKOJIBKUX
HABOJISIIIIUX BOITPOCOB YUUTEIS;
® YYEHUK HE CIPABWICS C IPUMEHEHUEM TEOPUHU B HOBOM CUTYyAIlMU TP BHITIOJHEHUH

IMPAKTUYCCKOT'O 3alaHus, HO BBIIIOJTHHJI 00s13aTeNIbHOE 3aJaHuC.
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OTBET OLIEHMBAETCSI OTMETKOM “2”, eciu:

® HE PacKpHITO CoJiepKaHNe yUeOHOT0 MaTepuana;

e O00HapY)XCHO HE3HAHWE WJIM HE TOHMMaHHE YICHUKOM OOJIbIIICH UM HanboJiee BayKHOM
yacTH yueOHOTO MaTepuana;

e JIONYIICHBI OMIMOKH B ONPEACIICHUH MMOHATHS, TIPU UCTIOJI30BaHUN MAaTeMaTHIECKOM
TEPMUHOJIOTUH, B PUCYHKAX, YePTEKax WK rpadukax, B BEIKIAIKaX, KOTOPHIC HE
WCIIPABIICHBI TIOCJI€ HECKOJIBKUX HAaBOISIINX BOIIPOCOB YUUTEIIS.

OueHnBaHue MUCbMEHHBIX KOHTPOJBbHBIX PadoT.
OTBeT OIlCHUBACTCS OTMETKOM «S5», eciu:

e paboTa BBIMOJHEHA MTOJTHOCTHIO;

® B IJIOTHYECKUX PACCYKICHUSIX U 0OOCHOBAHHUH PEIICHUS HET MPOOETIOB U OLINOOK;

® B PCIICHUM HET MAaTEMATUYECKUX OMMOOK (BO3MOXKHA OJTHa HETOYHOCTh, OMKUCKA, KOTOpast HE
SIBJISIETCS CIICACTBUEM HE3HAHUS WM HETIOHUMAaHHS y4eOHOTO MaTepHraa).

OT1meTka «4» CTaBUTCS B CAEAYIOMINX CIyYasx:

e paboTa BBIMOJHEHA MTOJHOCTHIO, HO 00OCHOBAHMSI IIar0B PEIICHUS HEJOCTATOYHBI (€ClIn
yMeHHEe 000CHOBBIBATh PACCYKICHHUS HE SBIISAIOCH CIICIIHATBHBIM O0BEKTOM IPOBEPKH );

e JIOMYIIECHBI OJHA OIIMOKA WK €CTh JIBa — TPU HEA0UETA B BHIKJIAIKAX, PUCYHKAX, YEPTEKAX
Wy rpadukax (ecm 3TH BHIBI pabOT HE SABIISUIUCH CTICITUATBHBIM 00bEKTOM MPOBEPKH).

O1meTka «3» cTaBUTCS, €CIIU:

e JIONYIIEHO 0oJiee OHOM OMMOKH UM 0oJiee IBYX — TPEX HEJOUYETOB B BBIKJIAJIKAX, YePTEKaX

WM rpaduKax, HO ydyanuiics: o0anaet o0s3aTeIbHBIMU YMEHUSMH T10 TIPOBEPSEMO TeMe.
OTMmeTKa «2» CTaBUTCS, €CIIU:
® JIOIMYIICHBI CYNIECTBEHHBIE ONTMOKH, MOKA3aBIINE, YTO YUAIIUCs HE 00amaer
00s13aTeTbHBIMU YMEHHUSMH 110 JAHHON TeMe B IMOJTHOM Mepe.

Ot1merka «1» cTaBUTCS B CiIydae:

® [IOJHOTO HE3HAHUS U3YyUYEHHOI'0 MaTepuala, OTCYTCTBUS JIEMEHTAPHBIX YMEHUN U HABBIKOB.
[Tpu orieHKe paboOT, COCTOAIINX U3 33/JaHUI 00S13aTeJILHOT0 YPOBHS 1 JONMOJHUTEIbHBIX 33JaHUH,
CTaBATCS CJIEIYIOIINE OTMETKH:
“5”- ecnu BeINoaHEHO He MeHee 80% oT Bceil paboThl
“4”- ecnu BBINIOJHEHO OT 66% 10 79% OT Bcet paboThl
“3”- ecnu BeImoHEHO OT 50% 110 65% OT Beeli paboThI, Wi BCe 3aJaHusl 00s13aTETFHOTO YPOBHS

“2”- BO BCEX APYTUX Cly4asix, HE COOTBETCTBYIOIIUX BBIIIEIIEPEUUCICHHBIM.
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Y4uTenb MOXKET nogblcUmMb OMMEmK)Y 3a OPUTMHAIBHBIM OTBET WM OPUTMHAIBHOE PELIEHUE,
KOTOPbIE CBUIETEJILCTBYIOT O BBICOKOM MAaTEMaTHYECKOM Pa3BUTHH YYaIIETrocs, a TaK ke 3a
perenue 0oJee CI0KHOW 3aJa4uX WIK OTBETA Ha HanOoJjee TPYAHbBIN BOIIPOC, IPEATIOKEHHBIE CBEPX

OOBIYHBIX 3aJaHUIA.

5. KOMILJVIEKT KOHTPOJIBHO — OHEHOYHbIX CPEACTB

KommiekT KOHTpOJIbHO-OIIEHOUYHBIX CPEJICTB MpeJHa3HaueH s HPOBEPKH pe3yJIbTaTOB
OCBOCHMsI y4yeOHON TUCIMILIMHBI MaTeMaTHKa OoO0IIeo0pa3oBaTeIbHOTO IUKJIA IMPOrpPaMMBbl IO
MaTeMaTuKe s npodeccuili HayalbHOTO MpOo(eccHOHaNbHOr0 00pa30BaHMS U CIIEHUATbHOCTEN
cpeaHero npogdeccuoHaibHOro oopasosanus B coorserctBuu ¢ ®I'OC no cnenuaabHOCTH
18.02.09 IIepepadorka HedTH U rasa.

KOC Bxiro4aroT MatepHabl Uit IPOBEIEHUS BXOIHOTO, TEKYILEro, PyOeKHOTOKOHTPOJI,

IPOMEKYTOUHOI aTTecTaniu B hopMe dIK3aMeHa.
5.1. 3aganus QI OLEHKH OCBOCHHUSI YMEHHUH W YCBOCHHUS 3HAHUN PYOeKHOro
KOHTPOJIsA

KonTpoubsnas padora Ne 1
(BXoaHOMi KOHTPOJIb)

Bapuanr |

Al. Kopenb ypaBuenns 3X+1=7X—7 pasen

1)-0,8 2) 2 3)-0,2 4)1,5
a’-b?
A2. Cokparure a1podbp ————.
KPATHIE APODb a’ +2ab+hb?
a+b 1 b-a a-b
1 2) — 3 4
)a—b ) 2ab ) b+a )a+b

A3. He umeeT KOpHEW ypaBHEHUE
1)7x% -3x-8=0 2)4x* —11x+5=0 3)4x*+8x+1=0 4)2x°+x+2=0

A4. Brrunucanre \/@ : \/0,_2

1) 14 2)1,4 3)0,14 4) 140
AS5. Pemmte ypaBHenue 5x° +4x —12 = 0.
1) 2,4; -4 2)1,2; -2 3)-1,2;2 4) penieHuit HET
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. |x+5y=3
A6. PerienneM cuctembl ypaBHEHUN SIBJISIETCSI TIapa YHUCel
2x -5y =—6.
4.5
A’7. HalimuTe 3HaueHuE BBIPAKECHUS: (7- 85) : E
AS8. Hano: GH||EM
G
&
: " EM=10, GE=8, FG=6 Haiiru: FH
1
1) 135 2) 7,5 3)4,8 47

A9. Kakue u3 BbICKa3bIBaHUN UCTUHHBI?
a) Ecnu 1Be CTOPOHBI M yTOJI OIHOTO TPEYrOJIbHUKA COOTBETCTBEHHO PAaBHBI IBYM CTOPOHAM U YTIIy IPYrOro
TPEYroJIbHUKA, TO TAKKUE TPEYTOJbHUKHU PABHBI.

6) Menuana paBHOOEIPEHHOTO TPEYTOJIbHUKA, IPOBE/IEHHAS! K OCHOBAHUIO,  SIBIISIETCS OMCCEKTPUCOM.

B) Eciin cTopoHa M yros 0lHOro TpEyrojbHHUKA COOTBETCTBEHHO PaBHBI CTOPOHE U  YIJIy JPYroro
TPEYrojbHUKa, TO TAKUE TPEYTrOJbHUKH PaBHBI.

1) 6 2)B 3)au® 4)6us
A10. bokoBasi ctopoHa paBHOOOKOW Tpamenuu paBHa 10cMm, a ocHOBaHHS paBHBI 7cM U 19cm. Haiinure
TJIOIA b TPaNCIUH.

1) 96 cm? 2) 208 cm® 3)203 cm”® 4) 104 cm®

B1. Haii 2a +(B-a)’( ! — ) a 43
. HaiimuTe 3HaYeHNE BBIpaKEHHUSI - npu
A P a+3 a’ —6a+9) 9-a° P
2_
B2. Haiinute ob6nacte onpeneneHuss QyHKIUU y = —x2 .
X —X
Bapuanr 11
Al. Pemute ypasuenne 8x—5=3x-17
1)44 2)-4,4 3)-24 4) -2
A2. Cokpatute JpoOb > - 5d.
2 2
c —d
5 5 c—d
1) — 2) 0 3) —— 4) —-
) c—d ) c+d ) c+d

A3. He nmeet kopHel ypaBHEHHE
1)9x? -3x—-5=0 2)3x°~11x+5=0 3)3x>7x+2=0 4)3x*+2x+4=0

A4.Breruncnute \/1,_6 : \/@

1)1,2 2)12 3) 0,12 4) 120
AS5. Pemmure ypaBHenue: —4x° + 9x —2=0
1) 0,25; -2 2) 4;-0,5 3)2;0,25 4) perieHuii HET

y—2x=2,
2x—4y=1.
1) (-1, 1,5) 2) (1,5;-1) 3) (-3; -2,5) 4) (-2,5; -3)

A6. Pemnte cucteMy ypaBHEeHUH {
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3 7
A7. Haiigure 3Ha49enue Beipaxenus: (6—7 7) (-—).

20
10,5 2)-0,5 3)-0,15 4) 0.15
A8. Mano: GH||EM
S
i
T
E ET=12, PH=10, PS=6
Haititu: ES
1) 4 2) 2,6 3)5 4)7,2

A9. Kakne 13 BeICKa3bIBaHUH JIOKHEI?
a) Menuana paBHOOEIPEHHOTO TPEYTOJIbHUKA SIBJISIETCS BBICOTOM.
0) Ecnu aBe cTOpOHBI U yroil OJHOTO TPEYTOJIbHUKA, COOTBETCTBEHHO PABHBI
JIBYM CTOPOHAM U yTJ1y IPYroro TPeyrojibHUKA, TO TAKUE TPEYTrOJIbHUKHA PaBHBI.
B) Ecnu Tpu cTOpOHBI OTHOTO TPEYroJIbHUKA COOTBETCTBEHHO PaBHBI TPEM
CTOPOHAM JPYTroro TpeyroibHUKA, TO TAKUE TPEYTOJbHUKU PABHBI.
1) Buo 2)a 3)6 4)au b

A10. Haiinure mutonaaps paBHOOOKOM Tpamneuy, OCHOBaHUS KOTOPO paBHBI 8cM U 14¢cM, a O0KOBast CTOpoHa
Sem.

1) 56cm? 2) 44cem’? 3) 110cm® 4) 88cm?
B1. Haif b (Z_b)z( ! 1 j bt +2
. ANJINTC 3HAYCHUC BBIPAXKCHUA - - Ipu
. P b+2 2 \b?-4 4-4p+b2) "
. 2x —x°
B2. Haiinute obnacts onpeneneHus GyHKIUU Y :—l
x j—

KonTpoubnas padora Ne 2.
Tema «Kopuu. Ctenenu.»

Bapmuanr 1.

3/
Nel. Haiinure 3HaueHHE BBIPAXKEHUS: 27-125-8

No2. Beryuciurth
1 2

a) (77;) 5)(1/V8)?

1
Ne3. Yripoctuts Beipakenue ( 3 )\E+1 gl
a

Ne4. Pemnts ypaBHEHHE

NV5-4x=3.2; 2) J1-x=x+1

Bapuanr 2.
2 % 1 4
(723J -366 +23
Nel. Haiinute 3HaueHHE BIpaKEHUS
No2. BeUuciuTe
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6—4
a) —3 1 6) (\/ V25 )3
(6°-6°)°
Ne3. YopocTuts BelpakeHne

V341\/341 1
b s

No4. Pemiuth ypaBHEHUE

1)v/2x-3=1.6
2) VXx+1=1-x

KonTpoasHnas padora Ne 3.
Tema «Iloka3areabHass QYHKUMA.»

Bapwuanr 1.
1. Pemnre ypaBHeHUs:

a) 2X =82

2. Pemite HepaBeHCTBA:

a) 577 > -1

5 3x-7 8 7x-3
? [é) S@

Bapuanr 2
1. Pemute ypaBHeHue:

a) 3 = 9\/§

2. PemnTe HepaBEHCTBO:

(ij <1
V3] =23

8 3x-7 5 7x-3
? (é) S@

KonTposbnas padora Ne 4.
Tema «Jlorapudpmuyeckas GyHKuug.»

Bapuanr 1.

1. Halinute 3HaueHue BhIpaKE€HUS

1+logs 3
25 %

1) log, 16 3) log ;135 —1log , 20 + 2log , 6

2
2. Pemmre ypaBHeHUs:

a) log, (x—5)+log, x =log, 6.
6) 1+log, (x+4) =log, (x* +9x+20)

3. Pemute HepaBeHCTBa:

a) log , ;(2x+5)<2.

4. Haiizute o6nacts onpenenerns pysxuymn Y = 109, (1— 2x )

Bapmuanr 2
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1. Halinute 3HaueHHUE BBIPAKCHUS
2log, 7
3

1) |og3% ; 2)(§j . 3) log,56 +2log,12 —log ,, 63

2. Pemute ypaBHEHUE:

aylog, (x—3)+log, x =1,
6) 1+log; (x* +4x—5)=log, (x+5)

3. Pemute HepaBeHCTBO:

a)log 5 (x—7)<3.

4. Haitzute o6nacts onpenenerns Gysxuyma Y = 109, (6 +2x ) .

KonTpoubnas padora Ne 5
Tema «OCHOBbI TDHTOHOMETPUM

Bapuanr 1.
Nel. Beryuciaurs:

1)sin 300°

2) tg(—gﬂj

No2. Onpenenute 3HaK BbIpaXeHUs
cos 700°tg380°

Ne3 Haitgute tgo , ecnu COS o =

Ny

2
—0O0<ax<
J5
Ned. VopocTuts BelpaskeHue

3
1+ctg(z + @)ty (7” —a)
Ne5. Jlokaxkure cripaBeyIMBOCTh PABEHCTBA
sin® a —2sin’ acos® a +cos* a

=1-sin 2a
(sin a + cos a)?

Bapmuanr 2.

Nel. Beruuciaurs:
1)tg600°
2) cos 1%

3

Ne2. Onpenenure 3HaK BbIpakKeHUA
sin 300° cos 400°

N . 1
Ne3 Haitaute ctga , ecnu Sin o = g, <a<rw

NN

No4. YIpoCTUTh BBIpAKEHUE
1+tg(7 + a)ctg (37” -Q)

No5. Jlokaxkute cipaBeJIMBOCTh PABEHCTBA
sin* a+2sin” acos® a +cos* a +sin’ a +cos* a = 2



KonTpoasnas padora Ne 6.
Tema «IIpousBoaHas pyHKIUN»

Tect
Bapmuanr 1
Yacrs 1. 3apanus ¢ ykazanueM Homepa otBera (1 Gam).
Ne n/n | Cooeporcanue 3a0anus
Haiiaure Touky MakcuMyMa GyHKIHE y = X° — 5x* + 3
Al 10 2)4 3) -4 4)1
Ha  pucynke  w3o0paxkeH  rpaduk l ¢ ki i
npousBoaHoit pynxiuu y = f(X), 3ananHoi l @ S s i
Ha oTpe3ke [-6;6]. Uccnenyiite pyHkmmo y -~ e i s b i l:" ivg
= f(X) Ha MOHOTOHHOCTB U B OTBETE YKAKHTE —-\ /‘\ ! )4 ~ (/ ;
A2 | 94KCIIO0 MPOMEKYTKOB YOBIBAHUSI. \ 1o ' v £ 14
SO0 't N A\ -A-.L 7
AT\
Teno ABMKETCS MO MPSMOM TaK, 9TO PACCTOSHHE S OT HAYAIBLHOW TOYKH MU3MEHSETCS TI0
A3 3akoHy S =1+ 0,5 t2 (M), e t — Bpems ABMIKEHUS B ceKyHAax. HaiimuTe ckopocTh Tena
yepe3 4 ¢. ocie Havasa JBUKCHUSI.
14 2) 6 3) 12 4)5

Yactp 2. 3a1anus ¢ pa3BEPHYTHIM OTBETOM (2 6asa).

N306pa3ute rpaduk HenpeprIBHON QyHKIMH, 3HAs, YTO:
a) obsacTh onpeaeaeHus QyHKIUN €CTh TPOMEKYTOK [—1;6] ;
0) 3HaueHUs PYHKIMH COCTABIISIIOT MIPOMEXKYTOK [—4; 4]

Bl B) NIPOM3BOIHAsA QYHKIMH Ha IpoMexyTKe (1; 3) mpuHuUMaeT oTpHULIaTeNbHbIE 3HAUEHHS], a Ha
npomexyTkax (—1; 1) u (3; 6) — MONOKHUTENbHBIE 3HAUCHUST;
r) psiMbIe, TapajlIebHbIe OCH adCIuce, KacaroTcst Tpaduka B Toukax (1; 4) u (3; -4)

B2 Haiinure nHanbonpiiee 1 HaMMEHbIIIee 3HAYCHUST (PYHKITNN y = 2x3 +3x%2 + 2 Ha OTpe3Ke [—

2; 1]

Yactsp 3. 3aanus ¢ pa3BEpHYTHIM 0TBETOM (3 6asa).

C1

Uccnenyiite Gynkimio y = 2x° — 6X + 5 ¢ HOMOIIBIO TPOM3BOIHOI, TTOCTpOiiTe rpaduk.

Bapmuanr 2

Yacrs 1. 3amanns ¢ ykazanueMm Homepa otBera (1 Gam).

Ne i/

Cooeparcanue 3a0anust

Al

Haiinure Touky Makcumyma GyHkmun y = 2x3 — 3x% - 1
10 2)4 3)-1 41
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®ynxmus Yy = f(X) ompenenena Ha y=f'(x) y4
npomexxytke  (a;b). Ha  pucynke i \
n300pakéH rpaduk €€ TPOM3BOAHOM. i—ly—I~ \\ \ 1A
VYKaxutre 4YHCIO TOYEK MHHHUMYMa | V \ | b >
A2 bynkiun Y = f(X) Ha npomexyTke (a;b) a \ [] ‘\ \\ 0 _./ | C
TN I
_ \/
1
Teno ABMXKETCS MO MPSAMOM TaK, YTO PACCTOSHHUE S JI0 HETO OT HEKOTOPOW TOYKH A 3TOM
A3 npsiMoii u3MeHseTcs mo 3akony S = t3 - 3t +4 (M), rue t — BpeMs JIBMKEHHUS B CeKyH/IaXx.
Haiinure ckopocts Tena yepes 3 ¢. mocie Hayajla JBUKEHHUS.
1) 24 2) 28 3) 22 4)3

Yacrs 2. 3ananus ¢ pa3BEPHYTHIM OTBETOM (2 Oasa).

N3o6pasute rpaduk HenpepbIBHOW (PYHKIIUU, 3HAS, UTO:

a) o0sacTh onpeeacHus QYyHKIUN €CTh TPOMEKYTOK [—3;4];

B1 0) 3HaYeHUS PYHKIIUU COCTABIIAIOT MPOMEKYTOK [—2; 5]

B) 3HaUCHUs (DYHKIIUU OTPHUIIATEIHHBI TOJBKO B TOUKax mpomexyrtka (0; 3)
I') TOYKH SKCTpeMyMa QyHKIMU —1 u 2.

HaiiuTe HanbobIIEe ¥ HANMEHBIIIee 3HaueHns QYHKINN y = -X° +3X° + 4 Ha oTpeske [-3;
3]

B2

Yacrs 3. 3amanus ¢ pa3BEpHYTHIM oTBETOM (3 Oana).

| C1 | Uccrenyiite pynxmumio y = x* — 2x? ¢ moMoIsio Ipor3BOAHOI, MOCTPoiiTe rpaduk.

KonTtpoabnas pa6ora Ne7
Tema: O0béMmbI Te.

Bapuanr 1
Nel. Anodema nmpaBuIIbHOHN TPEYroabHOM MUPAMUJIbI paBHA 4 CM, U IBYT'PaHHBIN yroJl IpU OCHOBAaHUU pPaBEH
60°. Haiinure 06beM MU PaMUIBbIL.

Ne2. B mmmuuap BmnucaHa npusma. OCHOBaHME NPU3MBI CIYXHUT HPSAMOYIOJIBHBIM TPEYrOJbHUK, KAaTET
KOTOPOTO paBeH 2a, a mpriiexamuii yron paser 60°. Jlmaronans GonbIneil TpaHW MPHU3MBI COCTABIAET C
TJIOCKOCTHIO ee ocHoBaHus yron 45°. Haiinure 06beM HIHHIpa.

Bapuanr 2
Nel. bokoBoe peOpo MpaBWIBHON TPEYrojbHOM MUpaMHbl PaBHO 6 CM M COCTaBISET C IUIOCKOCTBHIO
ocroBauus yron 60°. Haitaure 06beM MUpaMUIEL.

Ne2. B xonyc Bnucana nupampaa. OCHOBaHHME MUPAMHUJBI CIYKUT HPSIMOYTOJIbHBIH TPEYrojbHHUK, KaTeT

KOTOPOTO paBeH 2a, a mpunexkamuii yron paser 30°. BokoBast rpaHb THPaMUBI COCTABIAET C MIOCKOCTHIO
ocroBauus yron 45°. Haitaure 06beM KoHYyca.

5.2. 3aganusi OISl OLEHKH OCBOEHHMSI YMEHHIl M YCBOEHHMSl 3HAHWUII TeKYyILIero
KOHTPOJIsA

Temay lenucmeumenvrvle yuciay
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Camocmoamenvnas paboma

Bapuanr 1.
Nel. Beryuciaurs:

0,645 : 0,3—110—7 -1 4:6,25-1: 5+1-1,96
180 7

No2. 3anucarb 6€CKOHEUHYIO TIEpHOInYecKyIo 1po0k 0, (43) B BUIe OOBIKHOBEHHOM IpOOH.
Bapuanr 2.
Nel. Beruucnuts:

1 5 7

~— 0,375J +0125 +(— ~—1+(0,358 -0,108)
2 6 12

No2. 3anucarb OeCKOHEUHYIO TIeproanyecKyro 1poob 0,3(6) B Bue OOBIKHOBEHHOW APOOH.

Tema «Cmenens c pauuoHaibHblM HOKA3AME1eM»

Camocmosamenvhas pa60ma

1 BapuanT

6y2_4

Al +2

6
YHpOCTI/ITe BBIPA’XCHHC: \/§ +2

4

A2 [27; ’@T |

Beruucnure:
1 1 1 1
A3 1497 164 (1) )
Haiity 3uauenne uncnosoro Beipaxenns: ((9) 125 .
2 BapuaHT
1 l .
Al mET0% ons

1 1

Ynpocrture BelpakeHue : m*-n*

A2 1 o1 1!
Brruucnure : 104-404-52 .

1 1 5
122 32.73
A3 2 1

R 1
HaiiauTe 3Ha4eHUE YMCITOBOTO BHIPAYKECHHUS : 7%-82 86

Tema «Hucnosas dhynkuyusny
Camocmoamenvnan paboma

Bapuanr 1.
Nel. M3o0pa3ute rpaguk HenpepbIBHON GYHKINH, 3HAsI, YTO:

a) o0nacTh onpeeneHus PyHKIHH eCTh TPOMEXYTOK [- 3; 4] ;
6) 3HaYeHHs (YHKIMH COCTABIISIOT IPOMEXKyTOK |-4; 3] ;
B) QyHKIMs yOBIBaeT Ha poMexyTke |- 3; 1], Bospacraer na npomexytxke [1; 4];

r) 3HaYCHNs YHKIMK OTPHIATETBHBI TOIBKO B TOUKax mpoMexytka (-1; 2);
n) f(-3)=2; 1(4)=3; {(0)=-3.

Bapuanr 2.

Ne 1. M300pasute rpaduk HENIPepbIBHOM (yHKINH, 3HAS, YTO:



a) 005acTh onpeneneHust PyHKIHUN €CTh MPOMEKYTOK [- 2, 5] ;
6) 3HauCHHs (YHKIIMH COCTABIISIOT IPOMEXYTOK |-4; 5] ;

B) (yHKIMs Bo3pacTaeT Ha npomexyTtkax [-2; 0] u [3; 5], yosiBaer na mpomexyrke [0; 3];

r) Hyiu Gynkuuu O u 4,
n) f(-2)=-3; f(3)=-4, f(5)=4.

Tema «Jlozapupmuueckan pynkuyusy
Camocmoamenvhnas paboma

Pemnts ypaBHeHueE:!

1). logs(x-1) =2.

2). logz x—2logy x=9.
2

3). log; (4x—-6) =log; (2x —4).

Tema «lozapudmuueckas pyuxuus»
CamocrosiTesibHas padora

Pemuts HCPABCHCTBO:

1). log3 (x—4) <log3 5.

2). log1(2—x)>-1.
; 7
3). lgx>2-Ig4.

4) Iogl5 (X - 3) + IOgls (X - 5) <l1.

Tema «Ocnognvle mMpuzoHoOMempudecKue moHcoecmear
Mamemamuueckuilt OuKmanm

1.Cunycom ocTporo yria npsMoyrojbHOrO TPeyrojJbHUKA Ha3bIBACTCA. ...........

2.Kocunycom ocTporo yria npsMoyrojbHOro TpeyrojbHUKa Ha3bIBaeTCs .......
3.Tanzencom oCTPOro yriia NpsIMOYTOJIBHOTO TPEYTOJIbHUKA HA3bIBAETCH ........

4.Komaneencom OCTpPOro yrja mnpsaMoyroJIbHOro Tp€yrojbHUKa Ha3bIBaACTCA .. ..

5.3amosHUTH HEAOCTAIOIME JaHHbIE TAOJUIIBI HA OCHOBAHUY TPalyCHON U
paguaHHON MEpHI YIJIOB.

I'pagycel 30 60 120 | 210 270 360

Pannanst o T i 3n 67 n

4 2 4 5 6

6. Cunycom 1106020 Yeia o HAZBIBACTCS «...uvueeneeentenneaneeneeaneenanneanenns
7. Kocunycom 1106020 yena O HABBIBACTCS . ..euveenreeneeeneeenneennneanneenns
8. OnpenennuTh 3HaK BBIPAKEHUS:



A).

B).

9.Brrunciauth

c0s137° - sin 215° tg312°

. 2m 3w 5m
sin="-ctg = -cos = .

3 4 4

sina., Cosa,
ctga,

€CJIn

3
cosa =—

nu

T
<A <T.
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Tema «Tpuronomerpunueckue GbopmMyJab»
Tect

BapuanTt 1
Yacrs 1. 3ananus ¢ ykazanueM Homepa oTsera. (1 6amr)

Conep:xanue 3a1aHus

Ne n/n
A1 | Ynpocrute Boipakenne: 7 cos’x —5+7sin’ x.
1)2 2)—4 3)7 4)-5
Haiinure 3HaueHne BHIpOKEHUS: COS 2X, €Ciu SiN X = 3 x € |1 ueTBepTH.
A2
1) 12 0) 144 3) 119 41
13 169 169
Beruncnure: tg (— ﬂ) —2sin (— Ej —C0S3T.
D3 21 )32 4 -3
A4 . o . o
Boramcure : S 70 +sm20 " 1) \/5 2) 1 31 4) ﬁ
cos 25° c0s25° 2

Yactsp 2. 3a1aHus ¢ pa3BEPHYTHIM OTBETOM. (2 Oana)

Conep:xanue 3a1aHus

Ne i/
B1 | Hoxaxure Tomaecto : sin o+ cos® o + 2sin® occos® o =1,
B2 HaiinuTte 3HaueHue BbIpaXXKeHU : (sin 15°=cosl5 0)2.
B3 | YHOpocTute BeIpaXXeHHUE : cos(a +p) +sin asin B .
cosa
B4 | YUpOCTHTE BBIPAXKCHHE : (g 2 (X - TE) ctg? (X + TC) - tg % (m+ X) .-
2 2
Bapmuanr 2

Yacts 1. 3aanus ¢ ykazanueMm Homepa oteta. (1 6amn)

Neni/m Coaeprxanue 3a1aHuSA
A1 | YupocrtrTe BeipaskeHue: 2 cos’x + 5 +2sin’ x.
NI 2) 7 3)6 41
HaiinuTe 3HaueHUe BEIpaKEHHUS SiN 2X , ecom sin x = % ? X €2 4eTBEePTH.
A2
1) 120 2) 120 3) 10 4y _10
169 169 13 13
Beruucnure : COS 2(_m)+2 sinf_m)—cos3T.
A3 4 6
12 2)-1 3)25 4)0,5
Boramcsmre ; €08 105°—c0s 157
A4 cos 315°
D3 9-3 9203 923
Yacrp 2. 3amanusi ¢ pa3BEpPHYTHIM OTBETOM. (2 Oajuia)
Ne n/m Coaepxxanue 3a1aHUA
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B1
JloxaxxuTe TOKIECTBO :

1

2t 2 T
1+tg°a 1+ctga

B2 | HaiinuTe 3HaueHne BbIpaXKEHUS

6sin15°cos 15°
cos?15° —sin?15°

B3

VYrpoctute BeipakeHue: Sin 3X oS 5X + €0s 3X sin 5x + sin (6 T + 8X).

cos(
B4 | Vnpocrute BeIpaxkeHue :

n—x)sin(x+7t).

tgz(x - n)

Tema «Tpuzonomempuueckue ypagHeHus))

1.Pemmmts ypaBHEHUS:

a) sin2x = —1.
0) cos (X+3E) =0.
B) 2c0s X —1=0.

r)4sinxcos x—1=0.
e) 2c0s? X + cos X —6 = 0.

Bapuanr 1.
NelHaiitu npon3BoIHYIO (QYHKIIMH:

1

a)SXZ—F;

6)G+7j :

B)e" -COSX;

In x
r)——.
)1—x

Bapuanr 2.
NelHaiitu npou3BoHY0O QPYHKINHN:

a)2x3 —iz;
X

6)(4—3x)";

B)e* -sin X ;

F)Z—X.

In x

CamocrosiTeibHass pabora

Tema «IIpousBoanas GpyHKUUN»

Camocmosmenvnas pa60ma
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Tema «IIpsiMbIe ¥ VIOCKOCTH B IPOCTPAHCTBE»

Ilpakmuueckasa padoma

Al A2 A3 A4 A5
M Kakoit Ha kaxux B kakoii Touke ITo kakoit mpsimoit | Kakue npsiMble nexat
TUIOCKOCTH He TUIOCKOCTSIX TepeceKarnTcs HepeceKaroTcs B miockoctn BDA?
A c NPUHAJICKUT | JISKUT npsivast | npsimast DK u wiockoctt ABCu | A) DB, AC,DK. AB
P 5 Touka B? DA? wiockocts ADB? | ADB? B) KB, DA,DK. CP
A) ADCn C) DP, DB,DA. BA
A) PDB ADB A) P B) K| A) DB 1) DB, DC,DK. CB
B) ADC B) ADB u O A pl)] B) DC
C) APC ABC D C) AC
) BDC C) ADB n D) BA
DCB
1) DKB u
DCA
1. B C A6 A7 A8 Tyro HaTsHyTast HUTb
A Vkaxure Vkaxure Ipsmseie a u b 3aKperieHa B TOYKax
MP | TOUKY MPSIMYTO MEPECEKAOTCs B 1,2,3,4,5,6
)_B c | mepeceuenus nepecedeHust touke C. PacIoJIOKEHHBIX Ha
! mpsamoit NCq ¢ | mmockocteit Bribepure crepxkuax SA,SB,SC.
A IIJIOCKOCTBIO ABD u ADD; | BepHyIO 3aImiCh: VKaxuTe KOJIHUECTBO TOUCK
A1B1Cy A) axb=c B)an B KOTOPBIX OTPE3KU HUTH
A)Dy A) DB b=c COTIPUKACAIOTCS
B) G B) BB; O allb=c Dpan A) 0 B) 1
OA: C) BC b=C 02 D3
D B1 ) AD
B Al10 All Al2 Al3
A Ykaxure Bri6epute MosxHO 11 Otpesok BD
s péopa, BEpPHOE IIPOBECTU 7 MEePHCHIUKYISIPEH
7 2= MIEPIEHINKYJSL | YTBEPXKIACHHUE | IJIOCKOCTD ‘ mockoctu 0. CB smistercs::
Iy pHBIE A)AD LBA 4epes3 YeThIpe @ A) llepnennukynsapom
IIJIOCKOCTH B) AB 1 D1C: | nponsBosbHbIe B) Haksnonnoii
ABC TOUKH C) Ilpoexuueii HaKIOHHOM
A) DA, C)DC || BB: | npocrpancrsa?
BC,CC:. AB ) DC " BC |A)la
B) CB, B) Her
DDy,D1As.
C1A1
C) AAy,
BB1,DD:. C
1C1
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Tema «KoopauHAThl H BEKTOPLI B IPOCTPAHCTBE)»

Camocmoamenvnas paboma

Bapuanrt 1

Bapuanr 2

_—

Nel. Haiigure koopauHatel BekTopa AB

A (5;-1; 3)
B (2;-2;4)

—

A (6; 3; -2)
B (2; 4; -5)

-

Ne2. Jlane! Bextopsr d u 6 . Haiimure:

‘Za — 6| ecnu:

a{3:1;,—2}, ;{1;4;—3}

‘a — 28|, ecnu:

a{s;—1;2} ,6{32-4)

Ne3. Beruncnure yron mexay npsimbiMu AB u CJ1, ecinu

A(\/§;1;o), B(O;O;Z\/E)
c(0;20), a(/312v2)

A(6;-4;8), B8,-2;4)
C(12,-6,4), /1(14,-6;2)

— —

Ne4. Beruncnute ckajiipHOE IPOU3BEIEHUE BEKTOPOB M U 71, €CIIU:

m=a+26—c,n=2a-a,
~ - AN
‘a‘zZ,H:S, as |=60°,

cla,cles.

m=2a—6+c,n=a-—28,
— - —»A—>
‘a‘ 23,‘6‘22, as [=60°,

cla,cles.

Tema «MHOrorpaHHuKH»

Camocmosamensnas paboma

1 BapuanT

2 BapHaHT

1. B OPSMOYTOJIBHOM — MapaJiiesenue/ie
CTOPOHBIOCHOBaHMsS pPaBHBI 5 1M U 12 1M, a
BBICOTA IMapajulejienuiena paBHa 6 M.
Onpenenure  WIOM@Ab  JMArOHAILHOTO
CEUCHHS.

2. Ompenenure  AWaroHaidb  NPaBUIBHON
YETBIPEXYTOJIBHOM MNPU3MBI, €CJIH JAUaroHalb
OCHOBaHHUSI paBHa 9 cM, a JuaroHaib OOKOBOM
TPaHU paBHA 7 CM.

3. OcHOBaHWE THPaMUIBI — MPSIMOYTOJIIEHUK CO
cTopoHamMu 4 ¢cM U 5 cM; Kaxmoe O0koBoe pedpo
mupamuael  paBHO 13 cMm.  Haiimute BbICOTY
IMAPaMHUIBL.

4. Beicora  TIpaBWIBHOW  YETHIPEXYTOJILHOM
nupaMuasl paBHa 5 cM. CTOPOHBI OCHOBaHUH 8cM U
6 cM. Onpenenute 6OKOBOE peOPOMUPAMHUIBI.

1. B mnpsaMoM mnapauielenuiene ¢ OCHOBaHHEM
ABCJI nano: AB=29 cm, AJI=36 cm, BJI=25 cmu
O0okoBoe pebpo pasHo 48 cm. Omnpexnenute
mommane ceuenus AB1C1/1.

2. OcHOBaHMEM  MpPSAMOM  MPU3MBI  CIIY)KHT
MPSIMOYTOJILHUK. JlFaroHanb Ipu3Mbl paBHa § ¢M
, BpicoTa mnpu3Mmbl 2 cMm. Haiinute cTopony
OCHOBaHMSI.

3. Bericora MpaBUJILHOU YETHIPEXYTOJILHON
nupaMubl paBHa 7 CM, a CTOPOHA OCHOBAaHUS OCM.
Omnpenenure ATuHY O0KOBOTO pedpa.

4. CropoHBI OCHOBAaHHWM IMPABHILHOM TPEYTrOJILHOM
yceueHHOM mupamuasl 3 1M u 1 am. bokoBoe
pebpo 2 nMm. HaiinuTe BRICOTY MUpaMUIBL.

50



Tema «IJeMeHThI TEOPHUH BEePOSITHOCTEH)

Camocmoamenvnas paboma

Bapuanr 1.
1. B simuke HaxonuTcst 45 mapukoB, U3 KOTOphIX 17 6enbix. [Totepsun 2 He GenbIX mapuKa.
KakoBa BepoSTHOCTb TOT0, YTO BBIOpaHHBIN Hayraj mapuk Oyzaer oeiabim?
17 17 43
1) —

— 2 — 3
45 ) 43 ) 45

i
45
2. Bpocarot Tpu MoHeThl. KakoBa BEpOSTHOCTH TOTO, UTO BBITIAAYT JIBA OpJia M OJHA perka?
1) g 2) 05 3) 0,125 4) %
3. B nenexno-BemeBoii totepee Ha 1000000 6meros paseirpeiBactes 1200 BemeBsix u 800

JCHCXKHBIX BBII/IFpBIHIeﬁ. KakoBa BCPOATHOCTD BBII/IrpBIHla?
1) 0,02 2)  0,00012 3) 0,0008 4) 0,002

Bapuanr 2.
1. B urpansHoii konoae 36 kapt. Hayran BeiOupaetcst ogHa kapra. KakoBa BeposSITHOCTb, UTO
9Ta KapTa — Ty3?
1 1 1 36
1 — 2 — 3 4) —
) 36 ) 35 ) 9 ) 4

2. bpocaroT 1Ba urpaibHbIX KyOuka. KakoBa BepOsSTHOCTb TOTO, YTO BBINIAAYT JBE YETHbIE
U ps1?
2

1) 0,25 ) 3) 0,5 4) 0,125

3. B xop3une nexar rpudsl, cpeau kotopbix 10% 6enbix u 40% poikux. Kakosa
BEPOSATHOCTH TOTO, UTO BHIOPAHHBIN IpUO OEIbIi UITH PHIKUIL?

1) 05 2) 04 3 0,04 4) 0,8

5.3. KOHTPOJIbHO-U3MepUuTeIbHbIe MATEPHUAJIBI IJIA NIPOBEACHUA
NMUCHbMEHHOI0 IK3aMEHA B BU/I€ BADMAHTOB HA00Pa KOHTPOJIbHBIX
3aJaHUuN

BAPUAHT 1

Omeemom K K(lJK’DOJI)‘ 3A0AHUI0 A678eMC KOHEeUHAs 0ecAmuiuHas 0])06(),
uenoe UHCaA0 WIH  NOCIE006AMETbHOCING llll([)]).

s 6
1 Haiigute 3HaueHHE BBIPpA/KCHHA — Z(

e | | (V5]

’Jl|IJ

51



Haumne 3Ha4YCHHUC BbIpaXKCHUS 5 o —

B cenrabpe 1 kr cius croun 70 pybneit. B okrabpe cnusbl nojopoxanu Ha 10%.

[4]

[5]

7
53

Ckosbko pybieii ctont 1 Kr clMB nocie 1nojiopoxanus B okTsadpe?

a+b.
2

ocHOBaHWI Tpaneuuu, h — e€ Boicota. [lonw3ysick 310l Qopmynoii, Haiiaure
mwiomans S,ecim a=3, b=6u h=4.

[Tnomans Tpanenun Beryucasercs no gopmyne S = h,rne a v b — juHHBL

(55)

Haiiure 3HaueHue BbIpaKCHHs! 4—8

E Jlns pemonTa Tpebyercs 57 pynoHoB obGoeB. Kakoe HauMeHbllee KOIHYECTBO

navyek 000IHOro Kiest HyXHO JUIsl TAKOTO PEMOHTa, eclii | mavka Kijiest paccYuTaHa
Ha 5 pynoHOB?

Haiinnte kopeHs ypaBHeHHS 8( 6+ x )+ 2x =8

VY4acToK 3eMIH HMeeT IPSIMOYTOIbHYI0 (GopMy. 60 M
CTOpPOHBI MIPAMOYTOIBHHKA PaBHBI 35 M 1 60 M.
Haiimute pmuHYy 3a0opa, KOTOPBIM HYKHO
OTOPOAHTH YYAcTOK, TMPEIYCMOTPEeB TPOoe3d 4 M~
mupuHoil 4 M. OTBeT JaiiTe B MeTpax. ]

%)
n
2

YcTaHOBHTE COOTBETCTBHE MeXAy BeJIWYMHAaMM U HMX 3HAYEHUSAMHU:. K

KaXIOMy OJIEMEHTY INepBOro CToJ0Ia HoAOepuTe COOTBETCTBYIOUIMIL
9JIeMEHT M3 BTOPOTO CTOJ01a.

BEJIMUYWHBI 3HAYEHUA

A) macca yeJsiOBeKa 1) 460 Toun

B) macca 1mrapukoBoi pyuku 2) 80 xkujorpamMmoB
B) macca aBromoOuIsA 3) 1,3 ToHHBI

T') macca »xe1e3HONOPOXKHOTO COCTaBa 4) 10 rpamMMoOB

BepositHOCTB TOTO, UTO GaTapeiika OpakoBanHas, paBHa 0,05. [TokynaTens
B MarasmHe  BBIOMPAET CIy4yailHYIO YIAKOBKY, B KOTOPOU JBE TaKHe

OaTapeiku.

Haiinute BepoaTHOCTB TOTO, YTO 00€ OaTapeiKku OKaXXyTcs HEHUCTIPAaBHBIMH.
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IEI Ha PHCYHKE€ JXHPHBIMH TOYKaMH IIOKa3aHa lCHa IUIaTHHbI, YCTaHOBJICHHas

Llenrpobankom P® Bo Bce paGoune auu B okrs6pe 2010 roaa. Ilo ropusonTanm
YKa3bIBalOTCS YHCIa Mecslla, 110 BEPTHKaJIM — LICHa IUIATHHBI B pyOJIsiX 3a rpaMM.

IIJ]SI HarIsIHOCTH XKHUPHBIC TOYKH Ha PUHCYHKE COC/IHHCHBI JIMHHEH.

1670

1665

1660

1655

1650

&
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1635
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1630 1
/
/.
/

1620

1615 1

1 256 7 8 9121314151619 20 21 22 23 26 27 28 29 30

OnpeziennTe 10 pUCYHKY HaHOOJIBIIYIO LIEHY IUIATHHBI B nieproj ¢ 7 1o 19 okrabpst.
OtBer jaiiTe B pyoiIsiX 3a rpamMM.

B tabnuue NPHUBECHbI JJaHHbIC O LIECTH CYMKaXx.

Homep cymkn | Jlauua (ecm) | Boicora (em) | Iupuna (em) | Macea (kr)
1 60 48 15 7.6
2 58 38 13 9.8
3 55 42 23 6.8
4 65 35 15 11.3
5 57 34 21 9.6
6 62 40 10 10,5

ITo npaBuiiam aBHAKOMIIAHUH B PYYHYIO KJaJb MOXKeT ObITh B3siTa CyMKa, CyMMa
TpEX HM3MepeHuil (JUIMHa, BbICOTA, IIMPHHA) KOTOpOH He npesbimaer 115 cM,
a e€ wmacca gomkHa Obith He Oonee 10 kr. Kakue cyMKH MOXKHO B36Th
B PYYHYIO KJIajib [10 IPaBHJIaM 3TOM aBHaKoMIaHuu?
B orBere ykakuTe HOMepa BceX BBIOPaHHBIX CYMOK 0e3 mpo0elioB, 3arsThIX
U JIPYIHX JOMOJHHUTEIbHBIX CHMBOJIOB.

Ha pucyHke m306pakéH MHOTOTPAHHHK (BCe IBYTPAHHBIE YTIIBI

npsAMele). CKOTBKO BEPIIHH ¥ 3TOT0 MHOTOTPaHHHKaA?
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Ha pucynke usobpaxén rpapuk pynkumn y = f(x). Ynena a, b, ¢, d u e 3anawor
Ha ocH Ox wunrepBaibl. [lone3ysick rpadHkoM, MOCTaBbTe B COOTBETCTBHE
KaJKJIOMy HHTEpBATY XapaKTepHCTHKY ()YHKIHU.

y

y=f0)"

N

z'IOIé d\ e | x

\vl /
\/
UHTEPBAIJIbI XAPAKTEPUCTHKHU

A) (a;b) 1) 3naueHue QYHKIHM OTPHIATENHLHO
B) (bc) B KaX/IOH TOYKe HHTepBaa.

4 2) 3naueHue GyHKINH ITOJOKHTEILHO
B) (¢;d) B Kayk/10ii TOUKe HHTepBaa.
I) (d; e) 3) ®yHkuMs Bo3pacTaeT Ha HHTepBalle.

4) @ynkuus yObIBaeT Ha HHTEpBaJle.

15. B npsaMoyroJbHHKe ojHa M3 CTOPOH paBHa 16, a aumaroHass paBHa 34.
Haigure niomjags 3TOoro nNpsiMoyrojbHUKA.

Janbr nBa mwmHapa. Paaumyc ocHoBaHMS M BbICOTa
MepBOro I[WIMHJAPAa paBHBI COOTBETCTBEHHO 6 u 9,
a Broporo — 9 u 2. Bo ckonbko pa3 o0bEM mepBoro
uIMHpa Oonbine 06béMa BTOporo?




Ha xoopanHaTHOIT IPSAMOIl OTMeUeHbl TOUKH 4, B, C u D.
4 B C D

| ] | |

T T Wl :

-1 0 1 2 3 |
Kaxmoii Touke COOTBETCTBYET OJHO H3 YHCET B IIPABOM CTOIOIIE. VcraHoBuTe
COOTBETCTBHE MEKAY YKa3aHHBIMH TOYKaMH H YHCIaMIH.

o

TOUKU YUCJIA
}; 1) log,0.5
& 2) ‘:—(1)
D

18 | Kowmka Kurr Becur Ha 3 kmiorpamma Gousbiie komkd Mauiku, a komka Jlaga

Ha MoJITopa KHJorpaMMa Jjerde Kowkd Mamkn. Beibepure yrBepikieHHs,
KOTOpbIE BEpPHBI IPH YKa3aHHBIX YCIIOBHSAX.

1) JlioGas komika, MOMHMO YKa3aHHBIX, KOoTopas BecHT MeHbiue Jlaabl, Becut
Takxke MeHbine Kurru.

2) JliobGas komka, MOMHMO YKa3aHHBIX, KoTopas BecHT MeHblie KurrH, Becut
Takxe MeHsle Jlaabl.

3) Cpenau yka3aHHBIX KOILLIEK HeT Koulek Tsukesnee Kurru.
4) Mauka Becut MeHbiue Jlaas:.

B orBere 3anuummTe HOMepa BbIOpaHHBIX yTBepxkJIeHHH Oe3 npodesos, 3ansaThixX
U JIPYTHX JIONIOJIHHTEIbHBIX CHMBOJIOB.

BAPUAHT 2

Omeemom K Ka)ﬂ’oo.llj' 300aHUI0 A6719€MCcs KOHeUHAs 0ecamuuHas 0p06b,
uenoe Uuc1o0 WiH  NOCAC006AMENbHOCING l(lld)p.

Haiigure 3HaYeHHe BBIPAKEHII — 1% : 79_6 -1.5
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6
2 2 -3 4
& HaiinnTe 3sHa49eHHe BhIpakeHHd 4 ~ - —-

42

B cenTa6pe | kr cauB cTtoua 35 py6aei. B okTaldpe ciauBel nogopoxaid Ha 20 %.
CKOIIBKO py0ieH cTOHI 1 KT CJIHB IOCTIe NIOJ0POKaHHA B OKTAOpe?

a+b
2

OCHOBAaHHH TpamenuH. /i — eé& BeIcOTa. [l0mB3ysiAch 3TOH (hOpMYyTIOil., HalaHTe
mromans S.ecnu a=4,. b=9 u h=2.

IInomanp TpamenHH BEIYHCIAETCA MO Gopmyae S =

-h.roe a 1 b — NIHHEL

(’4\/3)2

16

h

Haiigute 3Ha4eHHE BBIpaKEeHHA

El J1a peMoHTa TpedyeTca 63 pynoHa 000eB. Kakoe HaHMeHbIIee KOTHISCTBO ITadekK
o0ofHOro KiIei HY/KHO 714 TaKOr0 PEeMOHTa, eclIH | Iadyka KiIed paccYHTaHa
Ha 6 py710HOB?

Haiiaute kopeHs ypaBHeHHS —2(—5—3x)—S5x=-2

V4acToK 3eMIH HMeeT MPAMOYTOIbHYIO (hOpMY. S0m
CTOpOHBI MPAMOYTOIBHHKA PaBHEI 25 M 1 50 M.

Hafitute mmHY 3a00pa, KOTOPBIM HY/KHO
OTOPOIHTH YYaCTOK, MPETyCMOTPEB Ipoe3d 3 M~ 25 ™
mupHHOI 3 M. OTBeT JaiiTe B MeTpax.

9 VcTaHOBHTE COOTBETCTBHE MEKAY BEIHYHHAMH H HX BO3MOJKHBIMH 3HAYUCHHIMH:
K KaXIOMYy 3JICMCHTY II€pPBOIO cToabna no:16epme COOTBETCTBYIOIIHH 3JIeMEHT
H3 BTOPOro cToabma.

BEJINTUITHBI 3HAUEHIIA
A) 00béM GaHKH KeTuyma 1) 455>
B) o6béMm Bozabl B 03epe MuYHraH 2) 041
B) 00B&M crmanbHOH KOMHATHI 3) 941
I') 00BEM KapTOHHOH KOPOOKH T —

H3-II0J TEIICBH30pa

10

Ha Tapenke nexat oJMHAKOBbIE HA BUJI TUPOXKKHU: 4 ¢ MsCOM,
8 ¢ kamryctoi u 3 ¢ BumHei. [leTs Hayraa BeIOMpaeT OJJUH MHUPOKOK.
Haiinure BEpOATHOCTB TOTO, UTO ATOT MUPOKOK OKAKETCS C BULLIHEH.
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Ha pHCyHKe JXHPHBIMH TOUKAaMH I@IOKa3aHa ILeHa NaLTafHA, YCTaHOBICHHAA
IMentpodankoM PP Bo Bce paboune aHH B okTAOpe 2010 roxa. ITo ropusoHTaIn
YKa3bIBAIOTCA YHCTAa MecAla. 10 BePTHKATH — IeHa MaTIaJuA B PyOIaX 3a TPaMM.
JI711 HarATHOCTH JKHPHBIE TOUKH Ha PHCYHKE COeIHHEHBI THHHEH.

624
618 1
612

606 1
600 | 4
594
588 1

N~
TN

L \
564 A /
s N7
\[/

1 25 6 7 8 91213141516192021 22232627 28 2930
¢9mo 23

OmnpeaenHTe N0 PHCYHKY HAHOOIBIIYIO IEHY NATIaAHA B IEPHOT
OT1BeT gaiiTe B pyOIaX 3a TpaMM.

OKTAOPA.

B Tabnuue IPHBEACHBI JaHHBIC O IMIECTH CYMKax.

HomMmep cyvmkH | JdamHa (cM) Bpicora (cm) | Hlmprra (cm) | Macca (kr)
1 49 35 19 12,1
2 53 39 17 9.7
3 58 38 29 8.2
4 54 46 18 7.6
5 51 42 31 9.6
6 54 35 15 8.9

ITo npaBHIaM aBHAKOMIIAHHH B PYYHYI0 K1aJb MOKET OBITH B3ATa CyMKa, pa3Mepbl
KOTOpPOH He IpeBhImarT 55 cM B A1HHY, 40 cM B BeICOTY. 20 CM B IIHPHHY
H Macca KoTopoi He mpeBbimaeT 10 kr. Kakume cyMKH MOXKHO B3ATh B PYUHYIO
KJIaJb 110 IpaBHIaM 3TOH aBHAKOMIIaHHH?

B oTBeTe ykakHTe HOMepa BCeX BBIOpaHHBIX CyMOK 0e3 Npo0enoB. 3amATBIX
H APYTHX JONOTHHTEIbHBIX CHMBOJIOB.

13 | B Gax, aMeromHil GopMy IPaBHIBHOH YeTHIPEXYTOTBHOH IPH3MEL
CcO CTOpoHOH ocHOBaHHA 40 cM. HaTHTa KHIKOCTh. YTOOBI T
H3MEDHTh O00BEM [eTalH CIOKHOH (opMBL. €€ MONMHOCTBIO |-
MOTPY’/KAOT B 3TY KHAKOCTh. Haligute 00bEM JeTalH. €CIH Mocie AT
€& MOorpy/KeHHsA YPOBEHb KHIKOCTH B 0ake mojHAncA Ha 15 cm. |
OTBeT JaiiTe B KyOHUYEeCKHX CAaHTHMETpax. :
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Ha pucyske u3o6paxés rpaduk dyakuun v = f(x). Yucna a. b, ¢. d u e 3a7a0T

Ha ocH Ox wHHTepBambl. Il0IB3yACh TIpaHKOM, IIOCTaBETE B COOTBETCTBHE
Ka)KJOMY HHTepPBaIIy XapaKTePHCTHKY () YHKIIHH.

B!
—
A
v //-\\
| /
Ao lcf] |
0 a /a’ ex
TTHTEPBAJIbL XAPAKTEPIICTHKI
A) (a:b) 1) DyHKIHA BO3pacTaeT Ha HHTEpBale.
B) (b:c) 2) @yHKUHA yOBIBaeT HAa HHTEPBATe.
3) 3HaueHHE QYHKIHH IOTOKHTEIHHO
B) (c:d) B Ka/KI0H TOUKe HHTepBaia.
) (d:e) 4) 3HaveHHe (YHKIIHH OTPHIATETBHO

B KaKI0H TOUKe HHTEpBaa.

Ha oxpyxksHOCcTH ¢ meHTpoM O H amameTpoM AB (Y
ormeueHa Touka C T1ak. uro yron COB pasern 120°.
AC =27 . HaliguTe THAMETP OKPYKHOCTH. =

I[aHBI ABa IHIHHIOpA. Pa.:myc OCHOBAaHHA H BBICOTaA
IIEPBOr0o INIHIHHAPAa pPaBHBI COOTBETCTBCHHO 9 m 3,

a Broporo — 3 H 9. Bo CKOIBKO pa3 00BEM IIEPBOTO -
IHTHAAPA GoIbme 06bEMa BTOPOro? u

Ha xoopauHaTHOH nNpAMOiH oTMeueHb ToukH 4, B, C u D.

4 B € D

L Il L L Il
I | I I |

i l
0 1 2 3 -+ 5 6

Kaxaoil Touke COOTBETCTBYET OOHO H3 YHCEI B IIPaBOM cronbue. YCTaHOBHTE

COOTBETCTBHEC MCKIAY YKa3aHHBIMH TOUYKaMH H YHCIIaMH.

TOUKII YIICJIIA
A 1) log,35
- 7
c 2) %
= 3 VI3
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Bo gBope MIKOIBI pacTyT BCEro TPH JepeBa: Oepésa. K1€H H ay0. bepésa Brime
K1€Ha Ha | MeTp, HO HHKe Oy0a Ha 3 MeTpa. BeiGepuTe yTBepKISHHA, KOTOPBIE
BEPHBI IPH YKA3aHHBIX YCIOBHAX.

1) Cpeau yKa3aHHBIX JePeBbeB He HaHAETCA ABYX OAHOH BHICOTEHIL.
2) bepésa. pacTymas BO IBOPE IIKOIBL, BhIIIE Iy0a. pacTyIIEro TaM JKe.

3) JIroboe aepeBO. NOMHMO VYKa3aHHBIX. KOTOpoe HHKe Oepé&3pl. pacTymel
BO JIBOpE IIKOIBI, TaK/Ke HHKe KIE€HA, PaCTyIIEero TaM XKe.

4) JroGoe naepeBOo. MOMHMO VKa3aHHBIX. KOTOpOe HH)Ke KI€Ha, pacTyIIero
BO JIBOpE IIKOJHBI, TaKXKe HIKe OepE3blL. pacTymIel TaM XKe.

B oTBeTe 3amumiHTe HOMeépa BBIOPAHHBIX YTBEPKIeHHH Oe3 mpodeloB. 3alAThIX
H APYTHX JONOIHHTEIBHBIX CHMBOIOB.

Bapuanr 3

Omeemom K KaAHcOOMy 3A0HUI A6NAEMCA KOHEUHAA 0ecAmuuHas Opoob,
uenoe UUCAO0 UAU  NOCTO06AMETbHOCING  HUPD.

(3]
e

(]
‘A
] I -1

1 HafiguTe 3HaUYeHHE BBIpAaKESHHA -0,3.

"~

3 66

Haiinure 3HaYeHHe BRIPAKeHHA 6

B cenTadpe 1 kr ciuB cToun 65 pydneii. B okTadpe cauBEI nogopozxand Ha 20 %.
CKompko pyOiIel cToHI 1 KT CIHB MOCTIE HOI0POKAHHA B OKTAOpe?

4 | IInomans NOBEPXHOCTH MPSIMOYTOIBHOTO MapaLIeNenHnena ¢ péépaMu a, b H ¢

BeIMHCIIeTCs o opmynte S = 2(ab + ac + bc). HafiznTe miomanis
MOBEPXHOCTH NMPAMOYTONBHOTO NMapalTelenHneaa ¢ péépamu 5, 6 u 20.

Hafiaare snagenne BRIpaOKeEny

h

V162

6 B 1etnem marepe 184 peGénka H 26 BocmHTareleH. B ogHOM aBTOOyCe MOKHO

NEPEBO3HTh HE Oo1ee 40 rnmacCcaxKHuposB. Kakoe HaHMeHpIIEEe KOIHYECTBO TAKHX
aBT06YCOB NMOHAZO0OHTCA. YTOOH! 3a OJHH pa3 NepeBe3TH BCEX H3 Jarepi B l'OpO.II?

& 4 X 1 6 2x-6
aHIHTe KOPeHb YPaBHEHHA = .
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JlagHBIH yIaCTOK HMeeT GpopMy IpsAIMOYTOIBHHKA CO CTOPOHAMH 30 MeTpoB H 20

MeTpoB. X034HH IITaHHPYeT 00HEeCTH ero H3ropoAblo H OTTOPOIHTE TaKOH Ke
H3TOpOZBI0 KBAaJPAaTHBIH yIacTOK O CTOPOHOH 12 M (cM. pHc.). Hafinnte

CYMMAapHYIO JITHHY H3TOPOIH B MeTpax.

12M
20Mm

30 M

VcTaHOBHTE COOTBETCTBHE MEKIAY BEIHIHHAMH H HX BO3MOXHBIMH 3HAaUCHHAMH:
K KakIOMY 3JIEMEHTY IIEPBOrO CTOIOIA non6epme COOTBCTCTBYIOIIIHfI 3JIEMEHT
13 BTOPOrO CTOIOMIA.

BEJIMUYMHBI 3HAYUEHNMS
A) poct xknpada 1) 6400 kM
b) TommHa 1e3BHA GPUTBEI 2) 500 cm
B) pamuyc 3emmn 3) 0,08 MM
I') mmpura GyT6OIBHOIO MOIA 4) 68 M

10

11

Hz 300 caxermes KpDKOBHHEA B cpemreM 36 me npmsmsaroTca. Kaxosa
BepOATHOCTS TOTO, UTO CIyIAHHO BHIOPAHHEIH CaKeHel] KPELXKOBEHKA
OPEAHBETCA”

Ha agmarpamMme moka3aHO KOIHYECTBO MoceTHTened caifita PIIA «HoBoctu»
B TeueHHe Kaxkjaoro daca 8 gexadpa 2009 roma. Ilo ropH30HTalIH yKa3bIBaeTCA
BpeMAd (B dUacaX). 0O BepPTHKATH — KOIHYECTBO IIOCETHTeNeH caiiTa

Ha NPOTAKEHHH 3TOT0 Jaca.

90000 - :
80000 -}
70000 - -
60000 - = "
50000 -
40000 - = -
30000 -
20000 _
10000 H-+-Ft =
. |

T

1 3 5 ¥ 9 11 13 1> 17 19 2t 23

OmpenennTe Mo AHarpaMMe. B TedeHHe KaKoro udaca Ha caiite PITA «HoBoctH»
1oOBIBaI0 MHHHMAIbHOE KOJTHIECTBO MOCETHTEICH.
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TemedoHnHas KOMITAHHS PeIOCTABsAET HAa BRIOOP TPH TapH(HBIX IUTaHA.

Tapudusblii ni1an

AOOHEHTCKas I1aTa

ILlnaTta 3a 1 MHHYTY pa3roBopa

(B Mecsim)
«IToBpeMeHHBIIT» Her 0,25 py6.
«KomOuanpoBanHbli» | 100 pyd. 3a 350 Mus. | 0,2 py0. (cBepx 350 MIH. B MecsI)
«Be3TIMUTHBII 150 py6. B Mecsnl Het

AQOHEHT mpearnoiaraer,

qro o0mas IIHTeTbHOCTh PasroBOPOB COCTaBHT

700 MHHYT B MeCAII, H HCXOS H3 3TOro BBIOHpaeT HanOoIee AemeEBbIil TapH(HBII
miaH. CKoIbKo py0OIIeii 1o/uKeH OyaeT 3aIIaTHTh aGOHEHT 3a MeCHIl, eCcH o0mas
JUTHTeTBHOCTD Pa3rOBOPOB IeficTBHTENbHO OyaeT paBHa 700 MuHyTam?

Haiinute 3Ha4eHHe BIpakeHHd log,, 2 +log,,10.

14
Ha pucynke m306paxéd rpaduk GpyHkuua v= f(x). Yncna a. b. ¢. d u e 3angawor
Ha ocH Ox wuHHTepBalbl. [I0dB3yACh Tpa)HKOM. IIOCTaBBTE B COOTBETCTBHE
Ka/KJOMY HHTEPBATy XapaKTePHCTHKY ()YHKITHH.
Vi
| [ [ |
, \ [T
\ T T2,
/
\ —f— \ e’ / -
0 \(lb c| d \ / x
\J
ITHTEPBAJIBI XAPAKTEPIICTHKI
A) (a:b) 1) Dynrkuua yObIBaeT Ha HHTEpPBAIE.
B) (b:c) 2) OyHKIHA BO3pacTaeT Ha HHTEPBAe.
' 3) 3nHaueHHe (YHKIHH OTPHIATETBHO
B) (c:d) B Ka/K10ii TOUKe HHTepBaa.
I) (d:e) 4) 3naueHHe QYHKIHH IOI0KHTETBHO
B Ka)KJI0H TOUKe HHTEpBala.

Ha npsamoii ABB3dara Touka M. JIya MD —GuccekTpHca yria CMB. 3BecTHO,
910 £DMC = 51°. Haiinute yron CMA. O1BeT paiTe B rpagycax.

: D
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16 | Jlanel aBa mwmmHApa. Paauyc OCHOBaHMST M BhICOTA
NepBoro I[MIMHJPAa paBHBl COOTBETCTBEHHO 6 u 9,
a Broporo — 9 u 2. Bo ckonbko pa3 o0béM mnepsoro
IHHApa 6onbie 06bEMa BTOpOro?

Ha KoopauHHaTHOH NpAMOi oTMeueHbI TOUKH 4. B. Cu D.

L L A B L C L D

Il
I

i I
0 1 2 3 -+ 5 6

Kaxgoil Touke COOTBETICTBYET OOHO H3 YHCEI B IIPaBOM crondue. YcTaHOBHTE
COOTBETCTBHE MC/KIY YKa3aHHBIMH TOUYKAaMH H YHCIIaMH.

TOUKII YIICIIA
A 1) log,35
N 7
c 2) %
P ) VI

18 | Yacte yvammuxca 10-X KTaccoB IIKOIBI 3UMOH €3QHIa Ha 3KCKypcHio B Cy3aams.

1.

BecHoll HekoTOpble H3 [IeCATHKIACCHHKOB 3TOH INKOIBL, HEe e3IHBIIHE
Ha 3kckypcuro B Cy3gans, noeayT B KocTpomy. Beibepute yTBepAKIeHHA. KOTOPBIE
OyIyT BepHBI IPH YKa3aHHBIX YCIOBHAX.

1) Cpenu ygammuxcsa 10-X KIaccoB 3TOH MKOIBL, KOTOPhIE He noeayT B KocTpoMy.

€CTh XOTA OBI OHH, KOTOPHIH €31H1T Ha 3KCKypcHIo B Cy31alb.

2) Haiigérca ywamuicA. KOTOPBIH He e30HT1 Ha 3KckypcHrwo B Cy3zanb
H He noeeT B KocTpony.

3) Her HH ogHoro ydvameroci 10-X KJaccoB 3TOH MIKOABL. KOTOPBIH €3IHI
Ha 3KcKypcHio B Cy3aans H noenet B Koctpomy.

4) Kaxnaslil JecATHKIACCHHK. KOTOPBIH He OB Ha 3KCKypcHH B Cy3gane, moeger
B KocTtpowmy.

B orBeTe 3anmHmIHTe HOMepa BBIOPAHHBIX YTBep/KIACHHH 0e3 mpoOelnoB, 3alaThIX
H JPYTHX JOIMOTHHTEIbHBIX CHMBOIOB.

Bapuanr 4

Omeemom K l\'an('OOJIJ' 300aHUI0 A6ASAEMCA KOHEUHAs OecAmuuHas 0p06b,
uenoe yucao WAl NOCAE006AMeEbHOCING I(ll([)p.

BonbHOMY NponucaHo NekapcTBo, KOTOPOE HYXHO NUTL No 0,51 3 pasa B AeHb B
TedyeHune 14 gHell. B ogHol ynakoBke nekapctea 10 Tabnetok no 0,5 r. Kakoro
HaMMEHBLLUErO KONWYECTBA YNaKOBOK XBATWUT HA BECH KYpPC reyYeHun?
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YCTaHOBWTE COOTBETCTBUE MEXAY BEMMYMHAMM U UX BO3MOXKHBIMM 3HAYEHUAMM: K
Kax oMy 3nemMeHTy M3 nepsoro ctonbua noadepute COOTBETCTBYIOWMIA SNEMEHT
13 BTOpoOro crtonbua.

BenuuunHel 3HaveHuns

A) Mnowaas Poccum 1) 1,7 m?

B) Mnowaab noBepxHoCcTH 3emniut 2) 1579 m?

B) MNnowaab XOKKeRHOro nons 3) 510072000 km?
M) Mnowaab noBepxHocTH Tena y B3pocnoro  4) 17125191 km?
yenoBeka

Ha pucyHKe noka3aHO u3aMeHeHue TemnepaTypbl BO34yXa Ha NPOTSXKEHUN Tpex
cyTok. Mo ropusoHTanu ykasbiBaeTcs gaTa v Bpems CyToK, No BepTukanu —
3HayeHune Temnepatypsbl B rpagycax Llenbcus. Onpegenute no pucyHky
HanbonbLUyto TemnepaTypy Bo3dayxa 23 aHBaps. OTBeT gante B rpagycax
Llenbcus.

~8

-10

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 1200 1800 0000

22 an Baps 23 ansaps 24 s aps

PaGoTa MOCTOSHHOTO TOKa (B IKOYIIAX) BEIYHCIAeTCA 10 opmyte A = [%Rt,
rae | — cHna Toka (B ammepax), R — conpoTHBIeHHe (B oMax), t — BpeM (B
cekyHzax). [Tonb3ysace 3T0H GopMynoH, HaHaHTe A (B IKOYIAX), ecIH t = 2 c,
I=6AHR=50Mm

5.

Ha kondepenumio npuexanu yuénpie u3 Tpéx ctpaH: 3 u3 Mcnanuu, 5 u3 lliseuuu u 7 u3 Benrpr
Kaxnaplii u3 HuMX JenaeT Ha kKoHdepeHuun oauH poknaz. Ilopsagok mokinanos orpejensel
KepedbEBKOit. HailiuTe BEPOATHOCTB TOTO, YTO TPETHUM OKaKeTcsl AOKJIak y4éHoro us Menannu.

6.
B Tabnuue npmeegeHsl HopMaTKBbl Mo 6ery Ha 30 MeTpoB Ans y4awmnxca 9-ro
Knacca.
Manb4mKm AEBOYKN
OueHka “5” “4” “3” “5” “4” “3”
Bpewms, c. 4,6 4,9 53 50 55 59

Kakyto oLieHKy nony4nT aeBodka, npobexasluas aTy AUCTaHuuio 3a 5,82
CeKyHAbI? B oTBETE YyKakuUTe OUEHKY, 63 KaBbl4eK, 3ansTbiX U ApYyrnx
AOMNOMNHUTENBHBLIX CUMBOIOB.
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Ha pucynke u3o0paxén rpaduk GyHKkumu y = f(x). Ha ocn aGeumce oTMeueHbl TOUKH 152 34,

- ; S
B Kkakoii W3 9THX TOUeK 3HaueHHe MpoM3BOAHON QyHKuM f (X) Haumenbluee? B oTBeTe yKaxuTe

5Ty TOUKY.

VA

i ,Iv=f<;)[“ \
WEEE.

Cpenum 25 coTpygHuko dompMel 15 yenosek netom otasixanu B Typuun n 10 — B
ErunTe. Te, kTo oTakbixan B Typuun, He 6bin B Erunte. BbibepuTe yTBEpXOEHNMS,
KOTOpPbIE BEPHBI NPW YKa3aHHbLIX YCMNOBUSX.

1) Ecnv coTpyaHuk He Obin B ErvnTe, TO OH OTAbIXan B Typumu.
2) Kaxxablid COTPYAHWUK 3TOR hUpMbI rOe-TO OTAbIXan neTom.

3) HeT H1 ogHoro coTpyaHuka huMpMel, KOTOPLIA He Bbin ©bl HU B TypuuK, HU B
ErvnTe.

4) Cpegw Tex COTPYOHUKOB, KTO He Bbin netom B Ermnte, ecTb XoTs Obl O4WH,
KOTOPLIA He oTabixan B Typuuu.

B oTBeTe ykaxute HomMepa BbibpaHHbIX yTBEpXAeHWA Be3 npobenos, 3ansaTbiX 1
APYrUxX AONOMHUTESNbHBIX CUMBOJSIOB.

MnaH MecTHOCTKU pas3buT Ha kneTkn. Kaxnan kneTtka obosHavaeT
kBagpat 1 m X 1 m. HailguTe nnowans ydactka, n3obpaxéHHoro Ha nnaxe. OTteeT

ganite B KBaapaTHbIX METpaXx.
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10.

=
=

V49acToK 3eMIH HMEET NPAMOYTOIBHYIO (GOopMy. 75
CTOpOHBI IPAMOYTOIBHHKA paBHEL 30 M H 75 M.
Halinute amuHY 3a0opa. KOTOPBIM HY/KHO
OTOpPOJHTh VYYACTOK. IpPeayCMOTpeB Ipoe3ad 3 M~
mHpHHOH 3 M. OTBeT JaliTe B MeTpax. T

(3]
o
=
-

11.

JepeBsaHHbIN KyBWK pa3pesany Ha ABe YacTu (CM. pUuCyHOK). CKONbKO rpaHen y
4actui ¢ 6onbwnm 06bemMom?

12.

Ha npsamoi ABB3sATta Touka M. JIya M D —6HccekTpHca yrna CMB. H3BecTHO,
g10 £DMC = 51°. Haiinute yron CMA. O1BeT naiTe B rpamycax.

D

A M B

13.

HaliiHTe 3HaYeHHe BEIpaKeHHSA

(\/2—4— \/5) V6.

14.

Hangute 3HayYeHue BbipaxXeHus
2,3-4,1-2,07.

15.
N3 ogHoro kunorpamma s6m0K npumepHo 15% okasbiBaroTCcAa YepBuBbiMK. a5

®epnop cobpan 45 kr a6nok. Kakon ypoxxan 9610k OH Nony4YnT nocne Toro Kak
BbIBpocuT YyepBmBbie? OTBET AaNTE B Kr.

=~ 45—.7« | & 1621'—6
16..HaliiHTe KOpeHs ypaBHEHHA = :
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https://www.mathm.ru/zad/egeb/zad14/otv/12.jpg
https://www.mathm.ru/zad/egeb/zad14/otv/12.jpg

17.

Hangute KopeHb ypaBHeHUs
logz(2x — 3) + log; 2 = log; x.

18.

Ha koopavHaTHON NpAMON OTMeYeHbl TOYKKM A, B,C u D.

4 BC D

o I 2 3 4 5 6

Kaxkaoi Touke COOTBETCTBYET OZIHO M3 YMCen B NpaBoM cTonbue. YcTaHoBuTe
COOTBETCTBME MEXAY YKasaHHLIMU TOUKaMK 1 YMCTaMK.

Touykn Yucna
A 1) 1g12
B 2)/30
C 3)log, 56
D

0(5)

66



