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1. OBIIASI XAPAKTEPUCTUKA PABOUEWITPOT PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIIUIIJINHBI
<«MATEMATHUKA»

1.1. Mecto AMCUMILTMHBI B CTPYKTYype npo¢eccuoHaNbLHON
o0pa3oBarteabHoi mporpammbl CIIO:

OO61eoOpazoBaTenbHas AUCHUILUIMHA «MaTemaTuka» sIBIsE€TCS 00513aTeIbHON 4acThIO
0011e00pa30BaTEIBLHOTO LIMKJIAa 00pa30BaTENbHOM IporpaMMel B cooTBeTCTBUM ¢ PI'OC
o crneruaiabHoctu 38.02.07 baHKOBCKOE f€I10.

1.2. Ieau u nIaHUpPyeMble Pe3yJbTaThl 0CBOCHHS TUCIUTLIHHBI:
1.2.1. Ieab AMCHUILIHHBI

Coneprkanue mporpamm o01eo0pa3oBaTeIbHON TUCITUTIINHBI «MaTeMaTuka»
HANpaBJIEHO HA JOCTH)KEHHE PE3yJIbTATOB €€ U3YUYECHUS B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO ¢ yuerom npodeccuonanbHoiHanpasaeHHocTd PI'OC
CIIO.

1.2.2. Ilnanupyemblie pe3yabTaThl 0CBOECHUSI
o01eodpasoBaTebHOM TUCHUILIMHBI B cOO0TBeTCTBHH ¢ ®I'OC CIIO nHa ocHoBe
o1rocC COO

Oco6oe¢ 3HaueHKe AUCIUILIMHA uMeeT npu hopmupoBanuu U pazButuu OK ullK



Oo0mmue
KOMIIETEeHIIUH

I[Inanupyembie pe3yabTaThbl 00yYeHUs

JAucuuniMHapHbie

OK 01 Bri6bupats
CHOCOOBIpEIICHUS
3ama4
npodecCUOHATEHO
U IEeITEIILHOCTHU
PUMEHUTEITEHO

K Pa3JIMYHBIM
KOHTEKCTaM

Oo0mme
- chopmupoBaTh TPAKIAHCKYIO  ITO3HIIHIY
oOydarorerocs KaK aKTUBHOTO 7

OTBETCTBEHHOTO YJIEHA POCCUHCKOT000IIECTBa;
- TOTOBHOCTh K  TYMaHHWTapHOH W
BOJIOHTEPCKOWICSTEIEHOCTH;

- 0CO3HATh JMYHBIA BKJIQJ B TIOCTPOCHHN
YCTOMYMBOTO OyayIIETO;

- copmupoBathb MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTH HayKH M OOILIECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha JHaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B
MOJIMKYJIBTYPHOM MHPE;

- CaMOCTOATEIbHO  (POPMYJIUPOBATH W
aKTyaJIM3UpOBaTh MPoOIEMy, pacCMaTPUBATD €6
BCECTOPOHHE;

- BHOCHTh KOPPEKTHUBHI B JEATEIHHOCTb,
OLIEHUBAaTh COOTBETCTBUE PE3YJILTATOB LIEISIM,
OLIEHUBATh PUCKH MOCIIEICTBUH 1A TEIbHOCTH;
- pa3BHUBaTh KpEaTHMBHOE MBIIUICEHUE MY
peleHNH KU3HEHHBIX Po0IeM;

- CIOCOOHOCTh u TOTOBHOCTD K
CaMOCTOSITEJIbHOMY TIOUCKY METO/IOB PEILICHMUS]
NPaKTUYECKHUX 33a7a4, MPUMEHEHUIOPA3INYHbIX
METO/IOB MO3HAHUS;

- cTaBuTh U (HOPMYyIUPOBATH COOCTBEHHBIE

3alayu B 00Opa30BaATENbHOW JNESITEIBHOCTH H

- BJIAJIETh METOJIAMM J10KA3aTEJIbCTB, AITOPUTMAMHU PELICHNS
3a/1a4; yMeHue (GopMyJIMpOBaTh OMPEICNICHUs, aKCUOMBI H
TEOPEMBI, IPUMEHATH UX, IPOBOAUTH JOKA3aTEIbHBIC
pacCyKIeHUs B XOJI€ PEIICHM 3a1a4;

- YMETh ONEePUPOBATh MOHITUSIMHU: CTETIEHb YUCIA, Jorapudm
YUCJIA; YMEHHUE BBIINOJHATH BBIYMCICHUE 3HAYECHUU U
peoOpa3oBaHusl BBIPAXKEHUM CO CTENEHAMHU WiIorapupmMamu,
npeoOpa3oBaHus JPOOHO-PALMOHAIBHBIX BBIPAXKEHUI;

- YMeTb BbIOMpPATh MNOAXOASIUMNA M3YYEHHBIH METOA IUIf
pelleHns 3a7aud, pacro3HaBaTb MaTeMaTHYeCKUe (akThbl U
MaTEeMaTUYECKUE MOJEIU B MPUPOIHBIX U OOILIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE, YMEHUE IIPUBOJWUTH IPUMEPH]
MAaTeMaTHYECKUX OTKPBITUM POCCUMCKOM U MHUPOBOMU
MaTeMaTU4ECKON HAYKH.

- yMETb  ONEpPUPOBATH  ITOHATUSMH: MHOXECTBO,
IIOAMHOKECTBO, OIEpalMd HaJ MHOXXECTBAMM; YMETH
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar s
ONMCaHUS PEATBHBIX IPOLECCOB U SIBJICHUH U NPU PELLICHUU
3a]1a4, B TOM YHUCJIE U3 JPYTUX YUECOHBIXIIPEAMETOB;

- YMETb ONIEPUPOBATH MOHATUAMHU: HATYPAJIbHOE YHCIIO, LIEN0E
YUCJIO, OCTAaTOK IO MOIYJII, pPalUOHAIBHOE YHUCIIO,
UPPALMOHATIBHOE YHUCJIO0, MHOXKECTBA HATYyPAJIbHBIX, LIEJNbIX,
pPalMOHAIIBHBIX, JEMCTBUTENBHBIX YUCEN; YMETBUCIIOJIB30BAThH
OpU3HAKK JIETMMOCTH, HAWUMEHBIIUN OOIMN JNeTuTeNns |
HauMeHblllee ofIliee KpaTtHoe, anroput™ EBknmpga mpH
peleHnn 3aaa4; 3HaKOMCTBO C Pa3JIMYHBIMUIIO3ULIIMOHHBIMU
CHUCTEMaMU CUMCIICHHS,




KU3HEHHBIX CUTYaIIUsX;
- yMeTb HWHTErpUpOBaTh 3HAHHUS W3 PA3HBIX
peAMETHBIX 00JIacTei;

- BbBIIBUI'AThb HOBBIC Hnacuy, npeajiaraTh
OPUTHHAJIBHBIC ITOAXO0AbI U PCIICHUSA
- HUMCTb BHYTPCHHIOIO MOTHBAIIHIO,

BKJIFOUAIOIIYK) CTPEMIICHHUE K JOCTHUKECHUIO
LEJIM U YCIEXY, ONTUMHU3M, WHUIMATUBHOCTb,
yMEHHUE JEHCTBOBATh, HCXOJAS M3 CBOMX
BO3MOKHOCTEH

- yMEThb ONEPHUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOJYJIb U apryMEHT
KOMILJIEKCHOTO 4YKclia, opMa 3alucy KOMIUIEKCHBIX YHCEll
(reomeTpuueckasi, TPUrOHOMETpUYECKAsl Hairedpanyeckas);
yMETh  TPOU3BOAUTH  apuPMETHUYECKUE  JCHUCTBUS ¢
KOMILIEKCHBIMH YUCJIaMU; MPUBOJUTH MIPUMEPBHI
WCIIOJIb30BaHUs KOMIUIEKCHBIX YUCET;

- YMEThb MOJEIHUPOBATH pEAIbHBIE CHUTyallUd Ha S3bIKE
MaTeMaTUKH;  COCTaBISATb  BBIPAXKEHUS,  ypaBHEHHS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIOBHIO 33a41, HCCIIEIOBATH
MOCTPOEHHBIE MOJIEIIN C HCTIOIb30BAaHUEM armapaTa anreopsbl,
UHTEPHPETUPOBATh  MOJYYEHHbIH  pe3yJbTaT;  CTPOMUTH
MaTeMaTUYeCKUe MOJEIU C TOMOILIBI0 T'€OMETPUUYECKUX
MOHSTUI U BEJIMYUH, PEIIATh CBA3aHHBIEC HUMHU MPAKTHUYECKUE
3alauyd;  COCTaBJIATh  BEPOSITHOCTHYIO  MOJEIb U
UHTEPHPETUPOBATh  MOJYYEHHBIM  pe3yJbTaT;  pellaTh
NPUKJIAJHbIC 33/1a4d CPEACTBAMU MAaTEeMAaTUUECKOTO aHaJIN3a,
B TOM YHCII€ COLMAIbHO-d’KOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa

OK 02
Hcnonb3oBath
COBPEMEHHBIE
CpeICTBA MOMCKA,
aHam3a u
MHTEpIpETALINT
uHpopmaruu, u
uH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIA
BBLITTOJTHCHUS 327124
npodeCCUOHATEHO
U IEeITEIILHOCTHU

- YMETh B3aUMOJIECTBOBATH C COLIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C X (PYHKITUIMU
1 Ha3HAYCHHEM;

- CIOCOOHOCTD OIIEHUBATh CUTYAIIMIO U
IMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSICh Ha MOpPaJbHO- PABCTBEHHBIE
HOPMBI U LICHHOCTH;

- TOTOBHOCTb K TPYIy, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYIA0I00ue;

- TOTOBHOCTb K aKTUBHOM JIESTEIHLHOCTH
TEXHOJOTMYECKOM 1 COL[ATbHOM

- YMETb ONEPUPOBATH MOHATUSIMU: pallUOHATbHAS PYHKIIHS,
nokazaTenbHas (PyHKUUA, CTeeHHas (QyHKIu,
Jlorapudmmueckas QyHKINS, TPUTOHOMETPUICCKUE
byukIuu, oOpatHbie QYHKIIMUA; YMEHUE CTPOUTH TpauKu
W3YYCHHBIX QYHKIUH, UCTIOIB30BaTh rpadUKy MPU U3yUECHUH
TIPOIIECCOB U 3aBUCHUMOCTEH, TP PEIICHUHU 3a]1a4 U3 IPYTUX
y4eOHBIX MMPEAMETOB U 33/1a4 U3 PEATbHOM KU3HU; BBIPAKATh
dbopMyiaMy 3aBUCUMOCTH MEXAY BEJTMUNHAMU;

- YMETh ONEPUPOBATH MOHATHIMH: TOXKIECTBO,
TOKJIECTBEHHOE ITPeo0pa3oBaHKe, ypaBHEHHE, HEPABEHCTBO,
CHUCTeMa ypaBHEHUH U HEPABEHCTB, PABHOCUILHOCTD

HaIPaBJICHHOCTH, CIIOCOOHOCTH

YPABHEHHUI, HEPABEHCTB U CUCTEM, PALlHOHAIBHBIE,




MHHUILIMAPOBATh, IJIAHUPOBATH U
CaMOCTOSITEJIbHO BBIMIOJHSATH TaKyIO
JEATEIIbHOCTb;
- IOJTy4YaTh HOBBIE 3HAHMUS, €TO
MHTEPIIPETALNN, TPEOOPa30BAHUIO U
NPUMEHEHHIO B PA3IMYHBIX YIEOHBIX
CUTYAIIHSX, B TOM YHCIIE IIPH

CO3/1aHWHU YYE€OHBIX U COLIMATBHBIX
MIPOEKTOB;
- BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U U
aKTyaJIn3UpOBaTh 3a7a4y, BbIIBUTATh THIIOTE3Y
ee pEelLIeHUs], HaXOAUTh APTyMEHTHI JJIs
J0Ka3aTe’IbCTBAa CBOMX YTBEPIKIICHUH, 3a/1aBaTh
HapaMeTphl U KPUTEPUU PELICHHUS;
- BIIQ/ICTh HABBIKAMU TIOTYYCHUST MHPOPMALIUU
U3 UCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILIECTBIISAThH IOUCK, aHATIN3,
CUCTEMAaTU3AlMI0 U UHTEPIPETAIIIO
uH(pOpPMaLIUU PA3IUYHBIX BUAOB U HopM
PEICTaBICHHUS;
- UCMOJb30BaTh CPEACTBA HH(POPMALIMOHHBIX
¥ KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpTraHU3aIMOHHBIX 33/1a4 ¢ COOJI0/IEHUEM
TpeOOBaHUN SPrOHOMUKHU, TEXHUKH
0€30MacHOCTH, TUTHEHBI,pecypcocOepeKeH s,
MPaBOBBIX U ATUYECKHX HOPM, HOPM
nH()OpPMAITMOHHON 0€30TTaCHOCTH;
- BIIQJICTh HaBBIKAMHU PACIIO3HABAHUSI U 3AILIUTHI
uHbOpMaIHH, uH(bOpMAIMOHHON

UppalroHaIbHbIC, TOKA3aTeNIbHbIC, CTCIICHHBIC,
norapu(pMUUECKUE, TPUTOHOMETPUUCCKUE YPABHEHUS,
HEPABEHCTBA U CHCTEMbI; YMETh PEIlIaTh YPaBHCHUS,
HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IHYHBIX PUEMOB,;
pemaTh ypaBHEHHUsI, HEPABEHCTBA U CHCTEMBI C TTapaMETPOM;
NPUMEHSTH YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JISI
pEIICHHSI MATEMATUIECKHX 3a/1a4 U 3371249 U3 Pa3TUIHBIX
oOJacTeil HayKu U peabHOM JKU3HH;
- yMETh CBOOOJTHO OTIEPHPOBATH OHSATUSIMHU: TBUKCHUE,
napajuieNIbHbIA IEPEHOC, CAMMETPUS Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue Moa00us,
N0JJ00HBIE (PUTYPBI; YMETh PACIIO3HABATH PABHBIC U
10J00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
ApXHUTEKTYPE; YMETh HCIIOJIb30BaTh FTEOMETPUICCKHE
OTHOIICHHUSI, HAXOIUTh FTEOMETPHUYECKUE BETMYUHBI (JITUHA,
yroJl, IJIOMIa/lb, 00bEM) MPH PEIICHUH 33]1a4 U3 APYTUX
y4eOHBIX PEMETOB M U3 PEATbHON KU3HU

0€30IMaCHOCTH JINYHOCTHU




OK 03
[LmanupoBats u
peaTn30BbIBATH
cOoOCTBEHHOE
npodeccCHOHATEHOE
U JINYHOCTHO®
pa3BUTHE,
IPETPUHIMATEITHC
KYIO J€SITeIbHOCTD
B
npodecCUOHATEHO
it chepe,
UCTIOJIh30BaTh
3HAHUSA T10
¢brHaHCOBOM
I'PaMOTHOCTH B
pa3IMIHbBIX
KU3HEHHBIX
CUTYaIUSIX

- TOTOBHOCTb K CaMOBBIPAXEHHIO B Pa3HBIX
BU/IaX UCKYCCTBA, CTPEMJICHUE MIPOSBIATD
KayecTBa TBOPUYECKOM JTMUHOCTH;

- UMETh UHTEPEC K pazInuHbIM chepam
poeCCHOHAILHON NI TEIbHOCTH, YMEHUE
CoBeplIaTh OCO3HAHHBIN BBIOOp Oyay1ieit
npoeCCHr U Pean30BhIBATh COOCTBEHHBIE
’KHU3HCHHBIC TUTAHBI; TOTOBHOCTD U
CIIOCOOHOCTH K 00Pa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCer
KHU3HU;

- QHAJIN3KUPOBATH MOJyYEHHBIE B XO/1€ PEIICHUS
3aJ]auu pe3ysbTaThl, KPUTUYECKH OLICHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBUSIX;

- CAMOCTOSTEIBHO COCTABIISITh IJIAH PEIICHISI
MPOOJIEMBI C YYETOM HMEIONIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U
MPEIIIOYTEHNH;

- YMETh OILICHUBATh PUCKHA M CBOEBPEMEHHO
NPUHUMATh PEIICHHS IO UX CHUKECHUIO;

- chopMupoBaTh IpPU3HABATH CBOE MPABO U
MpaBo IPYTUX JIOZeH Ha OMINOKH.

- YMETh OIIEPUPOBATH MOHATHIMHU: PallUOHATIbHBIE,
UppanroHaibHbIe, TI0Ka3aTeNbHbIE, CTETICHHBIE,
norapupMUUEcKue, TPUTOHOMETPUIECKHE YPABHEHUS U
HEpPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEpUPOBATH NOHATUSAMU: MHOTOI'PAaHHUK, CEUCHUE
MHOTOTpPaHHMKA, Ky0, apaieNnenumes, npu3mMa, mupamuia,
¢durypa v noBepxXHOCTh BpallleHus, IIMINHAP, KOHYC, 111ap,
cdepa, ceuenus GUTYpHI BpAIIEHUS, TUIOCKOCTh, KACAIOIIASCS
cdepsl, HUIMHAPA, KOHYCA, IJIOMAAb TOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYCA, [IIIMHAPA, TIIOIAas CPeEpHI,
00beM Ky0a, MPSMOYTOTHHOTO apAIJICIICTIUTIC 1A, TUPAMUJIBI,
IpU3MBbI, HWIMHAPA, KOHYCA, IIapa; yMEHUE U300paxarhb
MHOT'OT'PaHHHUKH U IOBEPXHOCTHU BPALCHUS, X CEUEHUS OT
PYKH, C TIOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMETh PACO3HABAaTh CHMMETPHUIO B
IPOCTPAHCTBE; YMETh PAaCIO3HABATH NPABUIIbHbIC
MHOT'OTPaHHUKH;

- YMETb ONEPUPOBATH MOHATHAMU: MIPSIMOYTOJIbHASI CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISPHOE MPOU3BENIECHUE, YTOJI MEXKIY
BEKTOpPAaMH, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpAa Ha
YHCII0; HAXOJUTh C MOMOIIBI0 HU3yUYEHHBIX (GOpMyII
KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXITY IBYyMS
TOYKaMU;

yMETh OIEpPUpPOBaTh MOHATUAMU: Tpad, CBSI3HBIM Tpad,
JepeBO, IUKJ, Tpad Ha IJIOCKOCTH; yMEHHE 3aJaBaTh U
OMUCHIBATh Ipadbl pa3iIMYHBIMH CHOCOOAMHM; HCIOIB30BaThH
rpadbl Ipu pemeHn  3a1a4;
- YMeThb CBOOOJHO OIEPUPOBATH MOHATHAMH: COUYETaHHE,
NEPEeCTaHOBKA, YHCIO COYETaHWH, YHCIO TEPEeCTaHOBOK]
ounom Hpi0TOHA; YMETh MPUMEHITh KOMOWHATOPHBIE (PaKThI
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U pacCy KIEeHUs JUIsl pellICHus 3ajad;

- YMETh HAXOJIUTh BEPOSITHOCTU COOBITUI C MCIIOJIb30BaHUEM
rpauyecKux METOAOB; IMPUMEHATh MJI pEIIeHUs 3azay
(OpMyJIbI CIIOKEHUS U YMHOXKEHUSI BEPOSITHOCTEH, (POpMYITY]
MOJIHOM BEpOSITHOCTH, popmyny bepHyim, KOMOMHATOPHBIG
dakTel ¥ (GOpPMyINBI; OIEHMBATh BEPOSTHOCTU PEAbHBIX]
COOBITHI; yMETh ONEPUPOBATh MOHATUSIMH: CIydaiiHasl
BEJIMYMHA, PACHpeelIeHUe BEPOATHOCTEH, MaTeMaTHYeCKOg
OXUJaHWe, JHUCIepCUss ¢  CTAaHAApTHOE  OTKJIOHEHUE
CIy4alHONM  BEJWYMHBI, (QYHKIUH  pacupeiesieHus |
IUIOTHOCTHA PAaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIbHOTO
pacrnpeneNneHnil; yMeTh UCII0JIb30BAaTh CBOMCTBA M3yUYEHHBIX
pacnpeneneHuil  Juid  peuieHMs  3adad; 3HAKOMCTBO
HNOHSATUSAMU: 3aKOH OOJBIIMX YUCEN, METOJbl BBHIOOPOYHBIX
UCCIIEJOBaHUM; YMETh IPUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX 4YHMCENl B MPUPOAHBIX U OOILIECTBEHHBIX
SIBJICHUSIX;

- YMETb CBOOOTHO OMEPUPOBATH MOHITHIMHU: TLIOLIAIb
¢burypsl, 00beM (PUryphl, BETUUHUHA yTIa, PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXKIY MPSIMbBIMH,
paccTosiHue MEXAY IJIOCKOCTAMH, IUIOmaab chepsl,
IUTIONIA/(b TOBEPXHOCTU MUPAMUJIbI, IPU3MBI, KOHYCA,
WIMHIPA, 00beM Ky0a, IPSIMOYTOJILHOTO Mapaijiesienunenaa,
NUPAMUJIBL, TPU3MBI, WINHIPA, KOHYCA, 111apa; YMEHUE
HaxO0JUTh OTHOIIIEHHWE 00bEMOB MOI00HBIX (HUTYD




OK 04 ¢ hekTUBHO - TOTOBHOCTH MPOTUBOCTOSITH UI€0JIOTHU - YMETb ONEpUPOBATh MOHATUAMH: CIyYalHBIA ONBIT U
B3aMMOJICHICTBOBATh [PKCTPEMH3Ma, HAIIMOHAIU3Ma, KCeHOhoOuHn,  |ciiyyaliHOe COOBITHE, BEPOSITHOCTh CIIy4aifHOTO COOBITHS;

U paboTaTh B TVCKPUMHUHALIAN TI0 COIIMAIbHBIM, YMETh BBIYHCIISATH BEPOSATHOCTH C UCTIOIB30BAHUEM
KOJUIEKTUBE U PEIUTHO3HBIM, PACOBBIM, HAITMOHATILHBIM rpadUIecKuX METOIOB; MPUMEHATH (POPMYIIBI CIIOKEHUS U
KOMaH/1e MpU3HAKAM; YMHOXKEHHUSI BEPOATHOCTEH, KOMOMHATOPHbBIE (AKThl U
- chopMUPOBATh HPABCTBEHHOE CO3HAHUE,  |(DOPMYJIbI IPU PELICHUH 33/1a4; OLIEHUBATh BEPOATHOCTH
ATHUYECKOTO MOBEICHUS; peaslbHbIX COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU
- TOTOBHOCTb K TPYyJAy, OCO3HAHWE LIEHHOCTH |BEJIMYMHAMH; YMEHHE MPUBOIUTH MPUMEPHI MPOSBICHUS
MacTepCTBa, TPYA0TIO0HE; 3aKOHa OOJBIINX YHCEN B MPHUPOIHBIX U OOIIECTBEHHBIX
- CTABUTH NMPOOJIEMBI U 33a49H, TOMYCKAIOIIUE  [IBICHUSX;
aIbTepHATHBHBIC PEIICHUS; - YMETh CBOOOAHO OMEPUPOBATH MOHATUSAMHU: CTETECHb C
- BJIQJICTh PA3IMYHBIMU CITIOCOOAMU OOIIEHHUS U |[IEJIBIM [TOKa3aTesieM, KOPeHb HaTypaJIbHOM CTETICHH, CTETICHb
B3aMOJICHCTBUSI, C pallMOHAILHBIM MTOKa3aTeJIeM, CTENEHb C IEHCTBUTEIIHHBIM
-apTYMEHTUPOBAHHO BECTH JHAJIOT, YMETh (BeIeCTBEHHBIM) TTIOKa3aTeIeM, OTapudM Yucia, CUHYC,
CMSITYaTh KOH(QJIUKTHBIE CUTYAIUH; KOCHUHYC M TAHT'€HC MTPOU3BOJILHOTO YUCJIA;
- pa3BEpPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUKY |- YMETh CBOOOJHO ONEPUPOBATH MOHATHAMH: Tpauk
3pEHUS C UCTIOIb30BAHUEM SI3bIKOBBIX byHKuMU, oOpaTHast (QPYHKIUS, KOMIIO3HUIMS (DYHKIIHM,
CPEICTB; COBMECTHAs JEATENbHOCTh: nUHeHas QyHKUIMA, KBagpaTuuHas QyHKIUS, CTeIIeHHAs
- MOHUMaTh W UCHOJb30BaTh MPEUMYIIECTBAGYHKIUS C LIETBIM [TOKA3aTeIeM, TPUTOHOMETPUUECKHE
KOMaHJIHOW ¥ MHJIMBUYalbHON paboThI; GyHKIMH, 00paTHBIE TPUTOHOMETPUUYECKUE (PYHKITUH,

- BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIXIOKA3aTeNbHas U Jorapudmuueckast QyHKINU; YMETh CTPOUTD
NCHCTBUIA C ydeToM OOIMX WHTEPEcCOB Hrpaduku PyHKINHA, BEIIOIHITH MPEeoOpa3oBaHus rpapuKoB

BO3MOKHOCTEH Ka)KJIOT0 4J€Ha KOJUIEKTHBA; (GyHKLUI;

- KOOPAMHUPOBATb U BBINOJHATH paboOTy B- YMEThb HCHOJb30BaTh Irpaduku QYHKUUNH Ui H3y4YCHMS
YCIOBUSIX ~ pEaJbHOrO,  BHUPTYaJbHOTO  HMIPOLECCOB U 3aBUCUMOCTEH IpPU PEIICHUHU 3aJad U3 JIPYTuX
KOMOMHHMPOBAHHOI'O B3aMMOJIEICTBUS; y4eOHBIX MNPEAMETOB W M3 pPEATbHOM MKU3HU; BbIPAXaTh

- copmMHpoBaTH  CaMOKOHTPOJb,  yYMETH(POPMYJIAMU 3aBUCUMOCTH MEXAY BEJIMUYNHAMU;
[IPUHAMATh OTBETCTBEHHOCTH 32 CBO@- CBOOOJIHO OMNEPHUPOBATHh MOHATHSAMHU: UYETHOCTh (DYyHKLUH,
MOBE/ICHUE, CIIOCOOHOCTh aJanTHUPOBAThCS KHOEPUOAMYHOCTh  (PYHKIMHM, OTPAHUYECHHOCTb  (YHKIIUH,
OMOILIMOHAIBHBIM HU3MEHEHUSM U MPOSBIITHMOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM (PYHKIIMH,HAUOOJIbIIEE 1
riOKOCTh, OBITh OTKPBHITHIM HOBOMY; HauMEHbIllee 3HAYeHUsT (YHKIUU Ha MPOMEXKYTKE;, YMETh
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- cpopMupoBaTh  COLMAJIbHBIE  HaBBIKH,
BKJIFOUAIOIIME  CIHOCOOHOCTh  BBICTPAaMBATh
OTHOUIEHUSI C JAPYTUMH JFOJbMH, 3a00TUThCH,
MPOSIBIISITH HHTEPEC U pa3peliaTh KOH(IUKTHI;

- copmupoBaTh  NPUHATHIE MOTUBBI W
APITYMEHTBl JPYyTMX JIIOAEW [pU  aHAIU3§
PE3YyJIbTATOB IEATENBHOCTH

POBOJIUTH UCCIIEN0BAHNE (DYHKIUH;

- YMETh HCIIOJIb30BAaTh CBOMCTBA M TrpapuKu (QYHKIUH 1Uid
pelIeHUsT YPaBHEHM, HEPAaBEHCTB M 3a/Jad C MapaMeTpaMu;
n300paxkaTb Ha KOOPJMHATHOM IIJIOCKOCTM MHOXKECTBY
pPEILICHUN YPaBHEHU, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJHO OMEpUPOBATh MOHATHUAMU: TOUKA, MpsiMasi)
IIJIOCKOCTh, ITPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUU YTOJ,
NBYTPAaHHBIM YI'OJI, TPEXTPAHHBIA YTOJ, IEPECEKAIOIINECH,
NapaJylebHble U CKPEIIMBAIOIIMECAIPSIMBIE, MapaAIICIBHOCTE
U TEPIECHINUKYJSIPHOCTD MIPSAMBIX U IUIOCKOCTEH, YroJl MEXIY
NPSIMBIMH, YTOJ MEXAY IPSIMOM M INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH; YMEHHWE HCIIOIb30BaTh IPU PELICHUU 3a/1ad
U3y4YEeHHblE (aKkThl M TEOPEMbl IUIAHUMETPUHU; YMEHME
OLICHHMBATh Pa3MEpPbl OOBEKTOB B OKPYKAIOIIEM MHUPE; YMETH
OIEPUPOBATH MIOHATHSIMU: MHOT'OTPaHHUK, CEUYECHUE
MHOI'OTPAaHHMKA, IPAaBWJIbHBIA  MHOTOTPAaHHUK, IIPU3Ma,
nupamMuga, (Gurypa U TMOBEPXHOCTh BpALLEHUS, UIMHID)
KOHYC, 1map, chepa, pa3BepTKka MOBEPXHOCTH, CEYCHHS KOHYCA
W LWJIMHIPA, NAapajulelIbHble OCH WA OCHOBAHUIO, CEUYCHHE
mrapa, IUIOCKOCTb, Kacaromiasicss cgepbl, MUIMHApPA, KOHYCa]
YMEHHE CTPOUTHh CEYEHHE MHOTOIPaHHUKA, H300paXkaTh
MHOTOTPaHHUKH, (UIYypbl W TOBEPXHOCTH BpAlICHUS, HX
CEYCHMUS, B TOM YHUCIE C IOMOIIBI IEKTPOHHBIX CPEACTB;
YMEHHE [PUMEHATh CBOMCTBA TIE€OMETPUYECKUX (uUryp,
CaMOCTOSITENIBHO (POPMYJIUPOBATh OINPEAEICHUS H3y4aeMbIX
¢uryp, BBIIBUraTb TMIIOTE3bl O CBOMCTBAX M INPU3HAKAX
reoMeTpUYeCKuX (puryp, 000CHOBBIBaTh UM ONPOBEPIaTh UX]
YMEHHE MPOBOJIUTH KIaCCHUPHUKALUIO (HUTYpP TO Pa3IUYHbBIM
NpU3HAKaM, BBIMIOJIHATE HEOOXOAMMBIE JIOTOJHUTEIbHBIC
[TOCTPOEHUS
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OK 05
OcCy1IEeCTBIISITh
YCTHYIO U
MMCbMEHHYIO
KOMMYHUKAIIHIO Ha
rOCYJJapCTBEHHOM
s13pIKe Poccuiickon
denepanuy CyuyeToM
0COOEHHOCTEMN
COITMAIILHOTO 1
KyJIbTYPHOTO
KOHTEKCTA

IIPUHATH TPAJULMOHHBIE HALMOHAJIbHBIE,
oO1L1eueI0BeYeCcKre I'YMaHUCTUYECKHUE 5|
NIEMOKPATUYECKUE LIEHHOCTH;

- COBEpLIEHCTBOBATD SI3bIKOBYIO U UATATEIILCKYIO
KYJIbTYPY KaK CPEICTBA B3aUMOIECHCTBUS MEKTY
JIIOIbMU Y TIO3HAHUSIMUPA;
- OCO3HATh LIEHHOCTHM HAYYHOM [IEATEIIBHOCTH,

FOTOBHOCTb ~ OCYILECTBJISITH  IPOEKTHYIO U
MCCIIEI0BATEIILCKYIO NEeATEIbHOCTD
VHIABUYAIBHO U B TPYIIIE;

- BHOCUTb KOPPEKTHUBBI B J€ATEIIBHOCTB,

OLICHHMBATh COOTBETCTBUE pE3YJbTATOB LEISM,
OLIEHHMBATh PUCKH MOCIEICTBUMN AESITEIbHOCTH;
BJIAJICTh HaBBIKAMU y4eOHO-
MCCIIEIOBATENIbCKON U IMPOEKTHOUAESTENBHOCTH,
HABbIKAMU Pa3peLICHUS
npooiem;

- CO3/1aBaTh TEKCTHl B Pa3IMUYHBIX (hopMarax g
Y4eTOM Ha3HaueHUs WHGOpMAaLUU U IIeJIeBOH
ayUTOPUH, BBIOMpas ONTUMAJIbHYIO (opMY
MpeCTaBICHHS U BU3Yyalu3alliu;
BJaJe€Th  HAaBbIKAMU  I103HABATEJIbHOU
pedieKCMM  KaKk OCO3HaHUS  COBEPILIAEMBIX
NEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUN

- YMETh ONEpUPOBATh MOHATUSMU: CpeaHeeapru(PMETUUYECKOE,
MeuaHa, HauOoJblllee W HaUMEHbLIEe 3HAYEHUs, pa3Max,
UCIIEPCHs, CTAHIAPTHOE OTKJIOHEHUE YHCIOBOTO Habopaj
YyMEHUE  W3BJEKaThb, HWHTEPHPETUPOBATH  HH(OpMaIHIO,
NpEICTaBICHHYI0 B Ta0lMIIax, Ha JAWarpaMmax, rpagukax
OTpaXXaIoIIyI0 CBOICTBA pealbHBIX IPOLIECCOB U SIBJICHMIA]
NpEICTaBIITBHHPOPMAIIHIO C TOMOIIBIO TAOIHIl U AUArPaMM}
UCCIIEIOBaTh CTATUCTHYECKHE JaHHbIE, B TOM YHCIE ¢
NpUMEHEHHEM TpapUUeCKUX METOJOB U SJIEKTPOHHBIX CPECTB;
- YMETb ONEPUPOBAThH MOHATUSIMHU: TOUKA, IpsiMasi, TUIOCKOCTh,
MPOCTPAHCTBO, IBYTPAHHBINA YIrOJ,CKPEUIBAIOIIHECS MpsSMBbIe,
napayielbHOCTh M MEPHEHAUKYJISIPHOCTh  MPSAMBIX U
MJIOCKOCTEH, Yroid MEXIy MPSIMbIMHU, YTOJl MEXIy NPSIMON U
MJI0CKOCTBIO, YTOJI MEXAY MIOCKOCTSIMH, PACCTOSTHUE OT TOUKH
0 TUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH, PACCTOSHUE
MEXIY MIOCKOCTIMU;
- YMETb UCMOJIb30BaTh IPH PEIICHUHU 337a4 U3yUCHHbIEC (PaKThl
U TEOpeMbl IUIAHMMETPHH; yMEHHE OLICHWBATh pPa3Meph]
00BEKTOB OKPY>KAIOILIET0 MUPA;
yMETb CBOOOJHO ONEpPUPOBATH TMOHSATHSIMHU: CpPEIIHEE
apupMeTHIeCKOe, MeauaHa, HauOOIbIIee W HAMMEHBIIEE
3HAUYCHMsI, pa3Max, JUCIEPCUs,CTAHIAPTHOE OTKJIOHEHHUE MJif
OMMCAHUS  YHUCJIOBBIX  JAHHBIX; YMETh  KCCIIEOBATh
CTaTUCTUYECKHE JaHHblEe, B TOM YHCJIE€ C HPUMEHEHUEM
rpauueckux METOJIOB U DJIEKTPOHHBIX CPEACTB; rpapUUecKu
MCCJIeI0BATh COBMECTHBIE HAOIIOJIEHUS C TOMOIIBIO AHarpamMm
PACCEUBAHUS U JJUHEMHON PErpeccuu
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OK 06 ITposiBisiTh
rpaXKIaHCKO-
MaTPUOTUYECKYIO
MMO3HIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE
MMOBEICHNE HAOCHOBE
TpaAUIIMOHHBIX
00I11eYETIOBEYECKHX
[IEHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3AIUU
MEKHAIMOHAJIbHBIX
1 MEXKPEITUTUO3HBIX
OTHOIIEHU,
MPUMEHSITh
CTaH1apThI
AHTUKOPPYIIIHUOHHOT
0 TTIOBEICHUSA

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH
TEXHOJIOTUYECKOU 151 COLMAIBHOM
HaANpaBJICHHOCTH, CHOCOOHOCTh MHUIIMUPOBATH,
[JIAHUPOBAaTh M CAMOCTOSITEIBHO BBINOJHSATH
TaKyl0 JEATEeIIbHOCTH;

- IJIAHUPOBATh U OCYILIECTBIISITH JCUCTBUS B
OKPYXarLEl Cpele Ha OCHOBE 3HAaHUS LEJeH
YCTOMYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;
CaMOCTOSITEJIBHO OCYILIECTBIISATh
MO3HABATEIbHYI)  JIEATEIbHOCTh,  BBISBIATH
npoOiemMbl, CTaBUTb U (POpMyJIHMpOBaThH
coOCTBeHHbIE 3aJaud B  00pa3oBaTeNbHOM
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;
CIIOCOOCTBOBATH (hopMUpOBaHUIO u
MPOSIBJICHUIO IIUPOKOW 3SPyAUIIMM B Pa3HbIX
00J1aCTIX 3HAHUM, MOCTOSHHO IIOBBIIIATH CBOI
00pa30BaTeNbHBIN U KyJIbTYPHbII YPOBEHb;

- chopmupoBaTh, pa3BUBATh CIOCOOHOCTH
MOHUMATh MUP C TO3ULIMU APYTOro YeJIOBEKA

- YMETh peliaTh TSKCTOBBIC 3371a4d Pa3HbIX THIIOB (B TOM YHCIIC
Ha MPOLICHTHI, I0JIM ¥ YACTH, Ha JBIKCHHE, pa0OTY,CTOUMOCTH
TOBApOB W YCJIYT, HAJIOTH, 3aa4d W3 OOJIACTH YIPABJICHHS
JTMYHBIMU U CEMEHHBIMU (DMHAHCAMH ); COCTABJISITh BBIPAKEHHUS
YpaBHEHHUS, HEPABCHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 3a/1a4H,
UCCIICIOBaTh  IOJy4EHHOE  peNICHWEe W OIICHHWBATH
MPaBIOMOJ00HOCTh PE3YyJIHTATOB;

- *ymemsv onepuposamov nowsmusMu: onpeoeieHue, aKcuomd,
meopema, cieocmeue, C80UCME0, NPU3HAK, 00KA3amMelbCmeo,
PABHOCUTIbHBIE  (QDOPMYTUPOBKU,  YMemb  (opmMyauposams
obpamHoe U NPOMUBONONONCHOE YMBEPICOEHUE, NPUBOOUMNDY
npumepvl U KOHMPHNPUMEPHL,  UCHOAb308AMb  MeEmod
MamemMamuyeckot UHOYKYuu; Nnposooums O00KA3AMeNbHbLE

paccysicoenuss npu peuleHuu 3a0ay, OYeHUsamv J02U4eCKyo
NPABUTLHOCHb PACCYHCOCHULL

- *ymemo c80000HO onepuposama NOHAMUAMIU]
nocne0o08amenbHOCHb, apugmemuyueckast npozpeccus,
ceomempuueckas — npozpeccusi, OecKOHeuHO  YOblearowasl
ceomempuyeckas npozcpeccusi; ymemby 3a0asamy
nocredogamenvHocmu, 6 ~ MOM  UYucie ¢ NOMOWDBIO
peKyppenmHuIX Qopmyii;

- *ymems 6viOUpamv nOOX0OAWUL MemOoO Oas peuleHus
3a0auu; NOHUMAHUe 3HAYUMOCMU MAameMamuKky 8 U3yYeHUu
NPUPOOHBIX U 0OWECMBEHHbIX NPOYECCO8 U SAGNEHULl;, YMemb
pacno3Hasams  NposiGleHue  3aKOHO8  MAameMamuKku 8
ucKkyccmee, ymems HPUBOOUMb NPUMEPbL MAMeMaAmu4ecKux
OMKPBLIMULU POCCUUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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OK 07
CopneilicTBOBaThH
COXPaHEHHIO

OKPY KaroIIen
Cpepbl,
pecypcocOepeRkeHn
10, IPUMEHSITh
3HaHUS 00
W3MEHEHUU KIIUMATa,
TIPUHITATIBI
OepexKIIMBOTO
POM3BO/ICTBA,

A PexTHBHO
elicTBOBATh

B UpE3BbIYAHBIX
CUTYyaIUsIX

- HE IPUHUMATh JIEVCTBUS, IPUHOCSILINE BPEN
OKpYKarolIEn CpeE;

- YME€Tb IPOTHO3UPOBATh HEOIArONpPUSITHBIC
PKOJIOTMYECKUE MOCIEACTBHS
[PEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAIIATH
1X;

- pACIIMPUTH ONBIT AEATEIBHOCTH
PKOJIOTMYECKOM HAITPaBJIEHHOCTH;

- pa3pabaThIBaTh TJIaH PEIISHUs IPOOIEMBI C
YUETOM aHaAIM3a UMEIOIINXCSI MATEPUATIbHBIX U
HEMATEPUAIbHBIX PECYPCOB;

- OCYIIECTBJISATh LIEJICHANPABICHHBIN MOUCK
nepeHoca CpeACTB U CIOCOOOB JEHCTBUS B
npodeccuoHanbHyI0 Cpealy;

- YMETb [TIEPEHOCUTH 3HAHUS B IO3HABATEIIbHYIO
U MPAKTUYECKYIO 00JIacTH
YKU3HEIEATEIIbHOCTH;

- MpeIaraTb HOBBIE IPOEKThI, OLCHHUBATH
WJIEU C TO3ULHUH HOBU3HBI, OPUTMHAIBHOCTH,
[MPAKTUYECKOM 3HAYMMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTYyalllsIM, BHOCUTb
KOPPEKTHUBBI B AEATEIBHOCTD, OLIEHUBATh
COOTBETCTBHE PE3YJILTATOB LEISM.

- YMETh OTIEPUPOBATh MOHATUAMU: (DYHKITUS, HEPEPHIBHAS
YVHKITUS, IPOU3BOIHAS, IEPBOOOPA3HAs, OTIPEACICHHBIN
WHTETPAT; yMETh HaXOIUTh MPOU3BOIHBIE SJIEMEHTAPHBIX
(GYHKIMH, UCTIONB3YS CITPAaBOYHBIC MaTepUaIbl; HCCIIEI0BATh B
MPOCTEHINNX cTydasx PyHKIIMA HAa MOHOTOHHOCTh, HaXOJUTh
HauOOJIbIIEe W HAMMEHbBIINE 3HAYCHHUS (QYHKIUH; CTPOUTH
rpauKd MHOTOWJICHOB C MCTIOJB30BAaHUEM armapara
MaTEeMaTHYECKOTO aHaJH3a;

- MPUMEHATH MPOU3BOIHYIO TIPH PEIICHUH 3a7a4 Ha
NIBIDKEHUE; PEIIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4 Ha
HaWOOJIBIITNE U HAUMEHBIIINE 3HAYEHU S, HA HAXOXK/ICHUE Iy TH,
CKOPOCTH B YCKOPEHUS;

- YMETh OTIEpPUPOBATH MOHATHUSMU: IBIKEHUE B TPOCTPAHCTBE,
1mo/100HbBIe PUTYPHI B POCTPAHCTBE;

- HCIIOJIb30BaTh OTHOILICHUE IUIOMIAAEH MOBEPXHOCTEN U
00BEMOB MOAOOHBIX PUTYp MIPH PEIICHUU 3a/aY;

- YMETh BBIYUCIIATH T€OMETPUICCKUE BEIUYHHBI (JITMHA,
YTOJI, IOk, 00bEeM, TUIOIIaAb TOBEPXHOCTH), UCIIONIB3Y S
W3y4YCHHBIC POPMYJIIBI U METO/IBI;

- *ymemv onepupogamsv NOHAMUAMU: HENPepPbl8HOCb
@dyHkyuy, acumnmomsl epagura @QyHKYuu, nepeas u
emopas npousso0Has PYHKYUU, 2eoMempuyeckuti u
Quzuneckull cmMolcil NPOU3BOOHOM, NEPBOOOPA3HAS,
onpeoeneHHblll UHme2pa; ymMems Haxoo0umsy

acumnmomul  epaguxa  QyHKyuu;,  yMmeuue  BblYUCIAMY
NPOU3BOOHbIE CYMMbL, NPOU3BEOCHUS, YACMHO20 UKOMNOZUYUL
@yHKYyUll, Haxooums ypasHeHue KacamenbHou K 2epaguk))
dyHKYUU,
- ¥ymemv  uUCnonvb308amsv  NPOU3BOOHYIO  ONd  UCCAE008AHUS
@QyHKYull, 0N HAXOMNCOEHUsT HAUNyuue20 peuleHus: 4§

npumadnblx, 6 nom ducie CoOYyudibHO-IKOHOMUYECKUX U
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Quzuueckux 3adauax, Ol oOnpeoeieHuss CKOpocmu U
ycKopeHus;, Haxooums nAOWaou u 0o6vemvl Gueyp ¢ NOMoOwbio
uHmezpana;,  NPUGOOUMb  NpUMEpPbl  MAMeMamuyecKozo
MOOENUPOBAHUSL C NOMOUWDBIO OUDDEPEeHYUATbHBIX YPABHEHULL,
- *ymemv c60600HO Onepuposamsb NOHAMUAMU: NPAMOY20IbHAS
cucmema  KOOpOuHam, 6eKmMop, KOOpOUHAmMvl  MOUKU,
KOOpOUHAmMbl 8eKMopa, CYMMA B6eKmMOpos8, NpPOU3BEOEHUE
G6eKmopa Ha UUCNO, pA3N0dCeHUue BeKmopa no 0asucy,
CKaNApHOe npouszgedeHue, GeKMopHoe NpousseoeHue, Yo
meoicoy eekmopamu; yMeHue UCNOIb308amb BEKMOPHbIL U
KOOPOUHAMHBLU MEMOO OJisl peUleHUsl 2e0MemMPUYeCcKUx 3a0ay Y
3a0ay Opy2ux yueOHbIX NpeoMenos, Onepuposams NOHAMUIMIUL]
mampuya  2x2 u  3x3,  onpederumenv — Mampuybl,
ceomMempuiecKuti CMblCll Onpeoerumes
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2. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM

JMCLHUATIIAHBI
2.1. O0beM qMCHUNJIMHBI M BUAbI Y4eOHOH padoThI
Buj yueOHo# padoThI Oovem ¢
yacax
O0BeM 00pa3oBaTeJIbHON NPOrPaMMBbI JUCHHUILITIMHBI 266
B T.Y.
OcHOBHOE coepKaHue 210
TEOpETUYECKOE 00yUCHHE 170
MPAKTUYECKUE 3aHATUS 40
IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE 34
(comep:xaHue NPUKJIATHOTO MOTYJIS)
B T. 4..
TEOPETUYECKOE 00yUeHre
MPAKTUYECKUE 3aHATUS 34
Koncyabranumn 4
IIpome:kyTouHasi arrecTanus (IK3aMeH) 18
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TemaTuuyecKuil IVIaH U coAepKaHMe TUCHUILIMHBI MaTemaTuka

Conep:xaHue yueOHOro Marepuasa (0CHOBHoOe H NMPodecCHOHAIbHO-

HaumeHoBaHue pa3aesioB . | O0bem DopmMupyeMblie
OPHEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTHYECKHE 3AHATHUS, IPUKJIATHOMN
U TeM 4acoB KOMIIeTeHIIMH
MOAYJIb (IIPY HAJIMYHH)
1 2 3 4
Ocnoenoe cooeprcanue
Paznen 1. IloBropenue 16
Kypca MaTeMAaTHKH
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprkanne yueOHOTo MaTepuasa
Lenb u 3anaun enp u 3agaun MaTeMaTUKU TP OCBOEHUHU CHEIIUATIBHOCTH.
MaTeMaTHKHU TIpU ba3oBble 3HaHUS W yMEHHsA IO MaTeMaTuke B MpodeccHOHAIbHON U B
OCBOCHMH CIIELUATILHOCTHU. | TTOBCEAHEBHOMN ACATEIHHOCTH.
Uucna v BBIYUCICHUS JleiicTBusT Hag  TONOXWUTENBHBIMH W OTPHUIATENBHBIMH ~ YHCIAMH, C
OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
JleiicTBus co cTeneHsaMu, popMyIibl COKPAIIEHHOTO YMHOXEHUS OK 01, OK 02, OK
KoMOuHupOBaHHOE 3aHTHE 2 03, OK 04, OK 05,
Tema 1.2 Coneprkanne yueOHOro MaTepuasa OK 06
ITpouenTHbIe BeruKcieHus. | [IpocTbie MpoLeHThI, pa3Hble CIOCOObI UX BRIYUCIEHUA. JINHElHbIe, KBaJpaTHbIE,
VYpaBHEHMS M HEPABEHCTBA | IPOOHO-TMHEHHBIC YPAaBHEHHS 1 HEPABEHCTBA
KoMOnHUpOoBaHHOE 3aHTHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepricanue (cooeprcanue
[IporicHTHBIC BEIUUCTICHUST | HPUKTIAOHO20 MOOYIA)
B Ipo(heccuoHaNbHBIX [Ipocteie 1 cinoxkHble  OpOUEHTH..  [IpoleHTHbIE  BBIYMCICHHUS B
3aavax npodeccuoHaNbHBIX 3aa4ax
[IpakTryeckoe 3aHsITHE 2

Tema 1.4

Copepxanrie yueOHOTo MaTepuaa




Pemenue 3amau. Bxognon

Beruucnenuss m npeoOpa3oBaHus. YpaBHEHUs W HepaBeHCTBA. ['eomerpust Ha

KOHTPOJIb IUIOCKOCTH
KoMOuHMpoBaHHOE 3aHSTHE 2
KonTtponpsHas pabora 2
Pasnen 2 Ilpsimble n 30
IUVIOCKOCTH B
NPOCTPAHCTBeE.
Koopaunatsl 1 BeKTOpPBI
B IPOCTPAHCTBE
Tema 2.1. OcHOBHBIC Copepxanue yueOHOro MaTepuasa
MOHSTHS CTEPEOMETPUH. [Ipenmer crtepeomerpuu. OCHOBHBIE TMOHATUSA (TOYKA, MpsAMas, IJIOCKOCTb,
PacnionoskeHne npsMbIX 1 | ipocTpaHcTBO).  OCHOBHBIE aKCHOMBI ~ cTepeoMeTpuu. [lepecekaroruecs,
IJIOCKOCTEHN napajuleJibHble M CKPELIMBAIOIIUECs TMpsMble. YTOJd MeEXIy MpsIMbIMU B
npoctpanctBe. I[lepnenaukynspHocTh NpAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
urypei
KoMOHHNPOBAHHOE 3aHATHE 4 OK 01, OK 03,
Tema 2.2. Copepxanue yueOHOro MaTepuasa OK 04, OK 07
[TapamnensHOCTB NpsAMBIX, | [lapamienbHble psMas U II0ckocTh. OnpenencHue. [Ipu3Hak. CBoicTBA.
MPSAMON U TJIOCKOCTH, [TapannensHbie nockoct. Onpenenenue. [Ipusnak. CpoiicTBa.
MJIOCKOCTEM Terpasap u ero snemeHthl. [lapamienenunen u ero snemeHThl. CBOMCTBA
MPOTUBOIOJOXKHBIX TpaHEd U AuaroHaied mnapamienenunena. I[loctpoenue
OCHOBHBIX CEUECHHI
KoMOnHHupOoBaHHOE 3aHTHE 6
Tema 2.3. Copepxanue yueOHOro MaTepuasa
[lepneHIUKYIAPHOCTH [lepniengukynsipubie npsMble. [lapamienbHble npsMble, TEPIEHIUKYISIPHBIE K
MPSIMBIX, IPSIMOI U m1ockocTH. [Ipu3Hak neprneHIuKyIsspHOCTH MPSMOM U TIIOCKOCTH
TUTOCKOCTH, THTOCKOCTEH KomOuHMpoBaHHOE 3aHsTHE 4

Copepxanre yueOHOro MaTepuaa




Tema 2.4. [lepnesaukymsp
Y HakJOoHHasA. Teopema o
TpeX NepHeHIUKYIsIpax

[Iepnenaukyisip v HakiIOHHasA. Teopema 0 Tpex NEPIEHAUKYIIAPax. Y T0JI MEXIY
IIPSIMOM U INIOCKOCTBIO.

Yron Mexny mIocKocTsMU. [lepneHInKyasipHbIe IIIOCKOCTH.

Paccrositnust B mpocTpaHCTBE

KoMOuHMpOoBaHHOE 3aHSTHE 4
Tema 2.5. Koopaunatei u | Cozmeprkanue yueOHOro MaTepHrania
BEKTOPEI B IPOCTPAHCTBE | JlekapTOBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpancTBe. CrioxkeHue
M BBIYMTAHHE BEKTOPOB. YMHOXEHHE BekTopa Ha uucio. CkaisapHoe
MPOMU3BEJECHNUE BEKTOPOB. [IpocTelimue 3anaun B KOOpAUHATAX
KoMOuHUpOBaHHOE 3aHITHE 4
Tema 2.6. IIpsambie u Ilpogpeccuonanvro-opuenmuposannoe cooepiicanue (cooepicanue
IJIOCKOCTH B NPUKTIAOHO20 MOOY/IA)
MPAKTUYECKHX 3a/1a4ax B3aumHoe pacnonoxxenue npsMbIX B pocTpaHcTse. [lapannensHocTh npsaMoil u
IUIOCKOCTH, MapauIeIbHOCTh IUIOCKOCTEH, MEepPHEeHANKYISIPHOCTh IIOCKOCTEH.
Pacnonoxxenne mnpsAMBIX M TUIOCKOCTEH B OKpY)KarmoleM Mupe (Ipupoue,
apXUTEKTYype, TEXHUKE). Pelienne npakTHKO-OpUEeHTUPOBAHHBIX 33124
[IpakTuueckoe 3ansTHE 6
Tema 2.7 Pemenuie 3amnau. | Copepkanue yueOHOro MaTepHrania
[Ipsmbie 1 IOCKOCTH, Pacnionoxenue npsMbIX U INIOCKOCTEN B IPOCTpAaHCTBE. [lepnenauKyIsipHOCT U
KOODJAMHATHI M BEKTOPHLI B | MapajyIeIbHOCTh  MPSAMBIX M IUIOCKOCTEH. JlekapTOBBI KOOpPAMHATHI B
MIPOCTPAHCTBE npocTpancTBe. Bektopsl B mpoctpaHcTBe. Cll0K€HHE U BBIYUTAHUE BEKTOPOB.
YMHOXeHre BeKTopa Ha unciio. KoopauHatsl BeKTopa
KoMOuHMpoBaHHOE 3aHSTHE
KonTtponsHas pabora 2
Pa3nea 3. OcHoBBI 26
TPUTOHOMETPHUH. OK 01, OK 02, OK
Tpuronomerpnueckue 03, OK 04, OK 05
byHkuun
Tema 3.1 Coneprkanre yueOHOTo MaTepuasa




Tpuronomerpuueckue
(YHKIMU TPOU3BOJIEHOTO

Panuannas mepa yria. IloBopoT Touku BOKpYT Hayasia koopauHat. Onpenenenne
CHHYCa, KOCUHYCA, TAHI'€HCA U KOTaHIeHca. 3HaKU CUHYCa, KOCUHYCa, TAHI'€HCa U

yriia, yucia KOTaHTeHCa TI0 YEeTBEPTAM. 3aBUCHUMOCTbh MEXAY CHHYCOM, KOCHHYCOM,
TAHT'€HCOM M KOTAaHT'€HCOM OJHOI0 U TOTO K€ yIiia
KoMOuHMpOoBaHHOE 3aHSTHE

Tema 3.2 OcHOBHBIE Copepxanre yueOHOTo MaTepuasa

TPUTOHOMETPUYECKUE Tpuronomerpuueckue TOXIECTBA. [IpeoGpazoBanus IIPOCTEUIINX

TOKJIECTBA TPUTOHOMETPUUECKUX BbIpakeHUI. CHHYC, KOCUHYC, TAHI'€HC U KOTAHT'€HC YIJIOB
oHU- o
KoMOuHUpOBaHHOE 3aHITHE

Tema 3.3 Copepxanue yueOHOro MaTepuasa

TpuroHomerpuyeckue Ob6nacTp onpeaeneHrs 1 MHOXKECTBO 3HAUEHUH TPUTOHOMETPHUUECKUX (DYHKLIUH.

(GyHKIHH, ©X CBOMCTBA U
rpaduku

YETHOCTh, HEUYETHOCTh, TEPHOAMYHOCTH TPUTOHOMETPUYCCKHX  (DYHKITHIA.
CgoiicTBa u rpaduku GyHKIHN y = COS X, Y = Sin X, y = tg X, y = ctg x. CxxaTue u
pacTshkeHHue TpaKOB TPUTOHOMETPHUECKUX (DYHKIUH.

[IpeobpazoBanue rpauKOB TPUTOHOMETPHUECKUX (PYHKITHIA

KoMOuHMpoBaHHOE 3aHSTHE

Tema 3.4 O6paTHbIe Copneprxanue yueOHOro MaTepHania

TPUTOHOMETPUUECKHE O6parnbie TpuroHomeTpuueckue GyHnkiuu. Mx cBoiicTa u rpadukm.

ymrizim KombOunupoBanHoe 3ansitue

Tema 3.5 Copepxanue yueOHOro MaTepuasa

Tpuronomerpuieckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a.

YpaBHEHUs U HEPABEHCTBA

PemieHne TpPUrOHOMETPUYECKUX YPAaBHEHMH OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPABHEHHUs, CBOASINMECS K KBAJApPaTHBIM., PpEIIAEMbIe
Pa3JIoKEHUEM HA MHOKUTEIIN, OHOPOIHBIE.

[IpocTeliniie TPUrOHOMETPUYECKHE HEPABEHCTBA

KoMOuHHupOoBaHHOE 3aHITHE

Tema 3.6 Pemnrenne 3amay.
OCHOBBI TPUTOHOMETPHH.

Tpuronomerpuueckue
byHKIIH

Copepxanre yueOHOro MaTepuaa

[IpeobpazoBanme TPUTOHOMETPUUYECKUX BBIpaKEHU . Pemienne
TPUTOHOMETPUYECKHUX YPaBHEHHUI U HEPABEHCTB B TOM YHCJIE C HUCIOIb30BaHHEM

CBOWCTB (pyHKIMIA




KoMOuHHpOBaHHOE 3aHSTHE.

KonTtponbsHas pabora 2
Pasnen 4. [IpousBoanasn 50
U nepBooOpasHasn
byHkuun
Tema 4.1 I[Toustue Coneprkanre yueOHOTo MaTepuasa
npousBoaHol. Popmynbsiu | [Ipupamenue aprymenta. l[lpupamenue ¢yHkimun. 3agayd, TpUBOAALIME K
npaBujia MOHATHUIO MPOU3BOAHON. OmnpeaeneHne Mpou3BOAHON. AJITOPUTM OTHICKAHUS
muddepenpoBanys npousBoHoN. ®opmynel nuddepenurpoBanus. [Ipasuna quddepenipoBanus
KoMOuHupOBaHHOE 3aHSITHE 8
Tema 4.2 ITondarue o Copneprxanue yueOHOro MaTepHania
HEMPEPBIBHOCTH GYHKIMHU. | [[ougTie HempepbBHONH (yHKIH. CBOHCTBA HelpepblBHON (yHKIMH. CBS3b
MeTon nnreppanos MEXIy HENPEPBIBHOCTEIO M IU(depeHIupyeMOCTbI0 (QYHKIMUM B  TOUKE.
AJNTOpPUTM pellieHUs] HEPAaBEHCTB METOJIOM UHTEPBAJIOB
KoMOuHUpOoBaHHOE 3aHTHE 8
Tema 4.3 Copepxanrie yueOHOro MaTepuaa OK 01, OK 03, OK
['eomerpuueckuii u ['eomMeTpuyecKkuii CMBICT TPOM3BOAHOW (YHKIIMU — YTriI0oBOM Kod(hQHIueHT 04, OK 06, OK 07
(bUBUIECKUN CMBICTT KacatelbHOU K rpaduKy GyHKIMH B TOUKE. YpaBHEHHE KacaTeIbHOU K rpaduky
MIPOU3BOIHOM GbyHKIUN. AJITOPUTM COCTaBJICHMSI ypaBHEHUS KacaTelIbHOH K rpaduky GyHKIUN
y=t(x)
KoMOuHMpoBaHHOE 3aHTHE 4
Tema 4.4 Monoronnocts | Cozmepkanue yueOHOro MaTepHrania
bynkuun. Touxku Bospacranue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3PACTAHHS M YOBIBAaHUS
JKCTpeMyMa GyHKIIUM 3HAKy MPOW3BOJHOM. 3alayl Ha MaKCUMYM U MUHUMYM. AJTOPUTM
uccnenoBaHus (GYHKIIMU U TOCTPOSHHS ee rpaduka ¢ MOMOIIbIO TPOU3BOAHOM
KoMOuHMpoBaHHOE 3aHSTHE 4
Tema 4.5 UccnenoBanue Copneprxanue yueOHOro MaTepHania
(yHKIHA B TOCTPOCHHE
HccnenoBanue GyHKIMHM HA MOHOTOHHOCTB U IOCTPOEHHUE IpapuKOB
rpadukoB
Komb6unupoBanHoe 3aHsTHE 6

Copepxanne yueOHOTo MaTepuaa




Tema 4.6 HauOoubliee u
HAUMCHBLIIICC 3HAUYCHUA

Haxoxnenrne HanOOJbIIEro U HaWMEHBIIIETO 3HAYCHHWH (YHKIWNA, TTOCTPOCHUE
rpadMKOB C HCTIOIH30BAHUEM allapaTa MaTeMaTUIECKOTO aHAIIN3a

byHKIUH KoMOuHMpoBaHHOE 3aHSTHE 4
Tema 4.7 Haxoxnenue Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (codepotcanue
ONTUMAJILHOTO PE3ybTaTa | HPUKAAOHO20 MOOYIlA)
C IIOMOILBIO IPpOoU3BOAHOM | HanMeHnbiee u HanOonbliee 3HaUeHUE PYHKIUU
B MIPAKTUYECKHX 3a7a9ax [IpakTudeckoe 3aHsTHE 6
Tema 4.8 [TepooOpaznas | Conepkanue yueOHOTO MaTtepuaia
¢byukuuun. [IpaBuna O3HakoOMJICHHE ¢ TIOHATHEM WHTErpana u mepBooOpazHoit s ¢pyHkiuu y=f(x).
HaXO0KICHUSI Pemenune 3amay Ha CBs3b MEPBOOOpPA3HOW M €€ NPOU3BOJHOW, BBIYUCIICHUE
MepBOOOPaA3HBIX nepBooOpa3Hor s naHHOW (yHKuuu. Tabmuma dopmyn s HaXOXIACHUS
nepBooOpa3HbIX. M3yueHue npaBuia BEIYUCICHUS TEpBOOOpa3HOM
KombOunupoBanHoe 3ansitue 4
Tema 4.9 [Lnomanp Copepxanue yueOHOro MaTepuasa
KPUBOJMHEWHOM 3amaun, TPUBOJAIINE K TOHATHIO OMPEACIEHHOT0 WHTErpajia — O BBIYUCIICHUU
Tpaneuuu. Gopmyia IUIOIIAAN KPUBOJMHEWHOW Tpaneuuu. [loHsATHE oONpenenéHHOro HHTErpana.
Herotona — JleitOnuna I'eomerpuueckuili u (uznyeckuii cMbICI OmMpeAesaeHHOro uHTerpana. dopmyna
Hrrotona — JleitOnuna.
Pemenne 3agau Ha NpuMEHEHHE HWHTErpaja JUIsl BBIYUCICHUS (DU3MUYECKUX
BEJIMYMH U IUIOIIAJIEH
KoMOnHupOoBaHHOE 3aHITHE 4
Tema 4.10 Pemenue Copneprxanue yueOHOro MaTepHuania
3anay. [IpousBoanas u ®opmynel u  mnpaBuwia guddepenmupoBanus.  MccnenoBanue  QyHKOmMA ¢
nepBooOpas3Has QYHKIUHU. | TIOMOIIBIO POoKU3BOAHON. Hanbosbiliee 1 HAUMEHbIIEe 3HAYCHHUS (DYHKIIHH.
Brrancnenue nepooOpaszHoii. [[puMeneHue nepBooOpa3Hoit
KoMOnHUpOoBaHHOE 3aHsTHE
KoHnTtponbhas pabota 2
11:;‘3”‘*“ > 40 OK 01, OK 04,
HOTOTPAHHUKH M TeJIa OK 06, OK 07

BpallleHusl




Tema 5.1 Ilpusma,
napajuiesienunesn, Kyo,
MUPAMHKJIA U UX CCUCHHUS

Copneprxanue yueOHOTO MaTeprana

[Ipu3ma (HakioHHas, NpsiMasi, IpaBUiIbHasA) U €€ aneMeHThl. [lapamenenunen.
CaotiicTBa psiIMOyTOJIBHOTO Napasuienenunena. Ky6. [lupamuna u €€ aeMeHTsI.
[IpaBunbHas nupamuga

KoMOuHupOBaHHOE 3aHTHE

Tema 5.2 IIpaBunbHBIC
MHOT'OI'PpaHHUKH B )KU3HU

Copepxanre yueOHOro MaTepuaa

[Inomanes  MOBEpXHOCTH  MHOTOrpaHHMKOB.  Ilpocreiimmme  KOMOMHAITIH

MHOTOTPAaHHHUKOB. BBIYHCIIEHUE AJIEMEHTOB MPOCTPAHCTBEHHBIX (huryp (peédpa,
JMaroHanu, yrisl). [IpaBuiabHbIe MHOTOTpaHHUKHU

KoMOuHUpOBaHHOE 3aHITHE

Tema 5.3
unuuap, koHyC, Wap u
UX CEYCHUS

Ilpogpeccuonanvno-opuenmuposannoe
RPUKTIAOHO20 MOOY/IA)

cooepircanue (codeporcanue

Hunmuuap, xonyce, chepa m map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO
LWINHAPA, TNPsIMOro KpyroBoro koHyca. M3oOpakeHue Tesn BpaleHUs Ha
wiockoctu. Ilpencrasnenne o0 yceuéHHOM koHyce. CedeHust KoHyca
(mapayiesIbHOE OCHOBAHUIO M IIPOXOJAIIEE YEPE3 BEPILMHY), CEUECHUS IUINHAPA
(mapayenbHo U IEPIEHAUKYIISIPHO OCH), CEUEHMX 1apa. Pa3BépTka uunusapa u

KOHYyca

[IpakTrueckoe 3aHsITHE

Tema 5.4 O0beMBI 1
TJTONIAU OBEPXHOCTEMN

Coneprxanue yueOHOTO MaTeprania

O6bem mpsiMoyroJibHOTO Tapayuienenuneaa. OoveM kyda. OO0beMbI TPSIMOA

Ten npu3Msbl U IIHHApa. O6beMbl mupamMuabl U koHyca. O0beM mapa
KoMOuHupOoBaHHOE 3aHTHE
Tema 5.5 Ilpumepst Ilpogpeccuonanvno-opuenmupogannoe cooepricanue (cooeprcanue

CUMMETpUH B ipodeccuu

RPUKTIAOHO20 MOOY/IA)

[ToHsiTHE O CUMMETPUM B TPOCTPAHCTBE (LIEHTpAJIbHASA, OCEBAs, 3€pKaIbHaA).
O06o001eHre MPeACTaBICHU O MPAaBMIIBHBIX MHOTOTPAHHUKAX (TeTpa’zp, KyO,
OKTa’3p, 10ACKadAP, UKOCAP).

[Tpumeps! cummeTpuii B npodeccun

[IpakTryeckoe 3aHsITHE

Cogepxanre yueOHOTo MaTepuaa




Tema 5.6 Perrenne 3agauy.

OO0BEMEBI U ImIom@aay MOBEPXHOCTH MHOI'OI'PaHHUKOB U TCJI BpallICHUA

MHOTOTrpaHHHUKY | Tea KoMOuHMpoBaHHOE 3aHSTHE 4

BpalEHHs KouTponsHas pabora 2

Pa3znen 6. Crenenu u 52

kopHu. CTeneHHas,

nokasarejibHasi U

Jorapudmmuyeckas

byHkuun

Tema 6.1 Crenennas Copepxanue yueOHOro MaTepuasa

(yHnkuus, ee cBOMCTBA. [ToHsTHE KOPHS N-011 CTENEHU U3 IEUCTBUTEIBHOrO yncia. OyHKuuu y = VX ux

I[IpeobpasoBanue corictBa u rpaduku. CBoicTBa KOpHS n-oii creneHu. [IpeoOpazoBanme

BBIP)KCHU C KOPHAMH N- | pppaliiOHATBHBIX BBIPAKEHNH

Oif CTENeHH KoMOuHMpoBaHHOE 3aHSTHE 6

Tema 6.2 CpoiicTBa Copneprxanue yueOHOro MaTepHania

CTEIICHHU C pallMOHaNbHBIM | [loHSAITHE cTenmeHW ¢ paluOHaNbHBIM Moka3areneM. CTeneHHble (YHKIMH, UX

U JEUCTBUTEIbHBIM CBOWCTBA U TpauKu

NOKa3aTeNAMU KoMmOuHHpOBaHHOE 3aHITHE 8 OK 01, OK 02, OK

03, OK 05, OK 07

Tema 6.3 Pemenne Copepxanue yueOHOro MaTepuasa

UppaMOHATBHBIX PaBHOCMIIBHOCT UpPALIMOHANIBHBIX YpaBHEHUH. MeTOIbl UX pEeLIeHUS

ypaBHEHHI KoMOuHMpoBaHHOE 3aHSTHE 8

Tema 6.4 [ToxazarensHass | CozpepkaHue yueOHOro MaTepHania

(dbyHKIMS, €€ CBOMCTRA. CreneHb C NPOU3BOJBHBIM JIEUCTBUTENIBHBIM TMOKa3aTeneM. OmnpeneneHue

[TokazaTenbHbIC MOoKa3aTeJIbHOW (YHKIIMM W €€ CBOMCTBA. 3HAKOMCTBO C IPUMEHECHHEM

YPAaBHEHHMS M HEPABEHCTBA | MOKa3aTeNnbHOM (yHKuMU. PelieHne mnoka3aTeNbHBIX YpaBHEHUN METOJIOM
YPaBHUBAaHMs  IIOKazareled, METOAOM BBEICHMS HOBOM  IIEPEMEHHOM,
GyHKIIMOHATBHO-TpaUUeCKUM METOI0OM. PerieHne mokazareabHbIX HEPAaBEHCTB
KoMOuHHupOoBaHHOE 3aHITHE 8

Tema 6.5 Jlorapudgm Copepxanue yueOHOro MaTepuasa

gyucia. CBoicTBa Jlorapudm uncma. Coiictsa sorapudmo. Onepanus JoraprupMUpOBaHUS

norapupmMoB KombOunupoBanHoe 3ansitue 8

Copepxanne yueOHOro MaTepuaa




Tema 6.6
Jlorapugpmuueckas
(dbyHKIMS, €€ CBOMCTRA.
Jlorapudmuaeckne

Jlorapudpmuueckass QyHKuus u ee cBoiictBa. IloHsTHEe JOrapupmMUUEcKOro
ypaBHeHus. Omnepanus TOTEHIUPOBaHUSA. TpHU OCHOBHBIX METOAA PEIICHUS
Jorapu(MUUECKUX  ypaBHEHUW:  (DYHKIIMOHATBHO-TpaQUUECKUH,  METO
MOTEHIIMPOBAHMS, METOJ BBEICHHS HOBOW mepeMeHHOW. Jlorapudpmudeckue

ypaBHEHHUsI, HEPAaBEHCTBA HEpaBEHCTBA
KoMOnHupOBaHHOE 3aHITHE 8
Tema 6.7 Jlorapudmsr B Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeporcanue
IIPUPOJIE U TEXHUKE NPUKIAOHO20 MOOYNIA)
[Ipumenenne norapupma. Jlorapupmuueckas crnupaib B mnpupope. Ee
MaTeMaTU4YECKUE CBOMCTBA
[IpakTryeckoe 3aHsATHE 4
Tema 6.8 Pemenue 3anau. | Cozpepkanue yueOHOTro MaTepHuania
Crenennas, CrenenHasi, moka3aTenbHas U Jorapupmudeckas pyHkuuu. Pemenue ypaBHeHUI
MoKazaresabHas U Kom6unupoBanHoe 3aHsTHE
norapumMugecKas KourposnsHas padora 2
byHKIIIH
Pasnen 7. dieMeHTHI 30
TEeOPHUHU BEPOSAITHOCTE 1
MaTeMaTH4ecKoi
CTATHCTUKHU
Tema 7.1 CoObiTHE, Copepxanue yueOHOro MaTepuasa
BEPOSITHOCTH COOBITHSI. CoBMecTHBIE M HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTH CYMMBI
CroxeHne 1 yMHOKEHHUE CcOOBITHI. YCIIOBHAas BEPOATHOCTh. 3aBUCHUMBIE M HE3aBHUCHUMBIC COOBITHS.
BEpPOSITHOCTEMN TeopeMbl 0 BEpOSTHOCTH IPOU3BEICHUS COOBITUI OK 02, OK 03, OK 05
KombOunupoBanHoe 3anstue 6
Tema 7.2 BepostHOoCcTb B Ilpogpeccuonanvno-opuenmupogannoe cooepricanue (cooeprcanue
npoQecCHOHATIBHBIX HPUKTAOHO20 MOOYIA)
3amayax OTHOCHTENIBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
orpeneneHue BepossTHOCTH. OIeHKa BEPOSITHOCTU COOBITUS
[IpakTuueckoe 3ansTHE 6

Copneprxanue yueOHOTO MaTeprania




Tema 7.3 JluckperHas
CllyyaiiHasl BEJIM4YMHa,

Bunp! ciydaiinbix BenuuuH. OnpeneneHue AUCKPETHONW CIydyailHOW BEJIMYMHBIL.
3aKOH pacnpefesieHus IOUCKPETHOM cilydyaliHOM BesnnuuHbl. Ee uucioBble

3aKOH €€ pacipeesIeHUs XapaKTEPUCTUKU
KomOunupoBanHoe 3ansitue 8
Tema 7.4 3amaun Copepxanue yueOHOro MaTepuasa
MaTeMaTU4eCKON [lepBuunas oOpaboTKa CTATUCTUYECKUX HAHHBIX. YUCIIOBbIE XapaKTEPUCTHKU
CTaTUCTUKH. (cpennee apupmMeTndeckoe, MeIMana, pa3Max, aucrepcus). Pabora ¢ Tabnumamuy,
rpadukamMu, TuarpaMMaMu
KoMOuHupOoBaHHOE 3aHsTHE 8
Tema 7.5 DneMeHTHI Bust coObITHi, BEpOsSTHOCTH COOBITHIA. CIIOKEHHE U YMHOXEHUE BEPOSATHOCTEH.
TEOPUHU BEPOSITHOCTEN 1 JuckperHas ciy4ailHas BEJIMYMHA, 3aKOH €€ pachpeaesieHus. 3ajadu
MaTeMaTH4eCKON MaTe€MaTU4eCKOW CTAaTUCTUKH.
CTaTUCTHKH
IIpomexyTounas arrecTauus (JK3aMeH) 18
Koncyabrauun 4
Bcero: 266




3. YCJIOBMS PEAJIM3ALIUU ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
TUCHUTLINHBI

3.1. [lyisa peanu3anyu MporpaMMbl JUCIUTUIMHBI TOJKHBI OBITH TIPEAYCMOTPEHBI
CJIETYIOIINE CTIEIUATBHBIC TTOMEITCHHS:

Peanuzarus mporpamMmbl JUCIHUILTAHBI TPEOYeT HATHUWs y4eOHOTo KaOuHEeTa
MaTeMaTHKH.

O6opyoBaHue yuyeOHOro KabuHeTa:

- TOCAaJI0YHBIE MECTa MO KOJIMYECTBY 00YUarOIINXCS;

- pabodee MECTO TIPeToaaBaTes;

- KOMIUICKT y4eOHO-HArJISAHBIX IOCOOMH;

- KOMIUIEKT 3JICKTPOHHBIX BHIEOMATEPUATIOB;

- 3aJaHus JUIsl KOHTPOJIBLHBIX PadoT;

- mpodeCCUOHATHHO OPUEHTUPOBAHHEIE 3aJaHUS;

- MaTepualbl dK3aMeHa. TeXHUYECKHe CPeCTBA OOYICHHUS:

- TEPCOHAIBLHBIA KOMIBIOTED C JTUIICH3NOHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;
- TMPOEKTOP C IKPAHOM.

3.2. HNudpopmanuoHHoe odecneyeHHe pean3auuu NpPorpaMmal
ITepeyenb pekoMeHaAyeMbIX YUeOHBIX H31aHnii, UHTEepHeT-pecypcos,
AOTOJIHUTEIbHOM JUTEPATYPBHI

3.2.1. OcHOBHBIE ITIeYaTHBIE U3TAHUA

1. Marematuka: yueOnuk/ bammakos M.U.- 2-e u3x., crep. - M: KHOPYC,2019.
(Cpennee npodeccroHaibHOE 00Opa30BaHUE)

2. MaremaTtuka: ajrebpa M Hadaja MaTeMaTHYECKOTO0 aHaliu3a, TeOMETpHS.

Anrebpa u Haudaja mMaremaTtudeckoro aHanuza. 10-11 kmacc. Anumor II.A., Konsrun
FO.M., TkaueBa M.B. u apyrue. - M: IIpocsemienue, 2022.

3. MaremaTtuka: anreOpa W Hadajlla MaTeMaTHYECKOrO0 aHalin3a, T'€OMETpHs.
['eometpus. 10-11 knacc. Artanacsan JI.C., byty3os B.®., KanomuesC.b. u apyrue. - M:
[Ipocsemenne, 2022.

4. MaremaTuka: anredpa U Hadajla MaTeMaTHYECKOTO aHanu3a, reometrpus. 10—11
Kjacchl. AnreOpa ¥ Hayajga Maremaruueckoro aHanuza. B 24. Yacte 1: YuebHuk ans
ydaluxcsi o0pa3oBaTeNbHBIX Opranuzanuil (06a3oBbiil  ypoBeHb)/MopakoBuu A.l'.,
CemenoB I1.B.; Yacte 2. 3agauHuk [ ydaliuxcs oOpa3oBaTEIbHBIX OpraHU3aluil
(6a30BbIl ypoBeHb)/ Mopakosuu A.I'. u npyrue; noa penaxkuuein Mopakosuda A.I'. - M:
Mmuemo3suHa, 2018.
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6. Marematuka: anrebpa W Hadajga MaTeMaTHYECKOTO aHajan3a, TeOMEeTpHs.
AnrebOpa n Hauvana matematudeckoro ananusa. 10 xkmacc.Hukonsckmit C.M., ITloramos
MK., PewmernukoB H.H. u gapyrue. -M: IlpocBemenue, 2021.

7. Marematuka: anrebpa M Hayajga MaTeMaTHUYeCKOro aHajiu3a, TeoMEeTpHsl.
Anrebpa u Haudana matematruueckoro ananuza. 11 xmacc.Hukonsckuit C.M., Ilotamor
M.K., PemernukoB H.H. wu gpyrue. -M: IIpocBeuienue, 2021.

8. Marematuka: anrebpa M Hayajga MaTeMaTHUYeCKOro aHajau3a, TeoMEeTpHs.
['eomerpusa.10-11 kmacc. IloropenoB A.B. Maremaruka: anrebpa u Hadaia
MaTteMaTH4yeckoro aHanusa, reomerpusi. ['eometpus.10-11 knacc. [loropenos A.B. - M:
[Ipocsemenne, 2019.

3.2.2. JIEKTPOHHBIE U3IAHUSA

1. Bcepoccuiickue narepHer-onummnuansl. - URL: https://online- olympiad.ru /
(mara obpamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Enunas komnekuus uudpoBsix 00pa3oBaTeiabHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (nata oopamenus: 08.07.2022). - TeKCT:271€KTPOHHBIH.
3. Nudopmanmonnas cucrema «Equnoe okHo noctyna k o0pa3oBaTeIbHbIM
pecypcam». - URL: http://window.edu.ru / (nataoOpamenus: 02.07.2022). - TekcT:
AIIEKTPOHHBIN.

4. Hayunas snexrponnas oubnuoreka (HObB). - URL: http://www.elibrary.ru
(mara obpamenus: 12.07.2022). - TeKkcT: 37€KTPOHHBIN.

5. OTtkpeIThI KOJIEK. Matemaruka. - URL: hitps://mathematics.ru /(naTta
oOpamenusi: 08.06.2022). - TekcT: 3ME€KTPOHHBIM.

6. [ToBropum matemaTtuky. - URL: http://www.mathteachers.narod.ru /(nara
oOpamenusi: 12.07.2022). - TekcT: 3ME€KTPOHHBIH.

7. CripaBOYHMK IO MaTEMaTUKE JUIsl IIKOJbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenusi:12.07.2022). -
TeKCT: 3EKTPOHHBIMN.

8. Cpennsia maTemMaTuyeckast UHTepHeT 1mkoia. - URL:
http://www.bymath.net / (nata ooparmenus: 12.07.2022). - TeKCT:2IeKTPOHHBIH.

9. denepanbHbIN noptan «Poccuiickoe odpazoBanue». -URL:
http://www.edu.ru / (nata ob6pamienus: 02.07.2022). - TekCT:2JI€KTPOHHBIH.

10. denepanbHbI HEHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB. -
URL: http://fcior.edu.ru / (nata obpamenus: 01.07.2022). - TekcT:2J1eKTPOHHBIM
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4. KOHTPO.Ib 1 OIIEHKA PE3YJIbTATOB OCBOEHUS OBIIIEOEPA30OBATEJBHOM JUCHUILINHBI

Koutposibs M omeHka pe3yibTaToB OCBOEHUSI 0011€00pa30BaTeIbHOM AUCIHUIUIMHBI PACKPBIBAIOTCA Yepe3 AMCIHUILUIMHAPHBIC
pe3yibTaThl, HaMpaBJIeHHBIE HAa (OPMHUPOBAHUE OOMMX U MPOGECCHOHATHHBIX KOMIIETCHIIMA 1O pa3/iesiaM U TeMaM COJIepP KaHUs

y4eOHOro MaTepHana.

Oo6mas/npodeccuonanbHast
KOMIIeTEeHHsI

Paznen/Tema

Tun oeHOYHBIX MePONPUATHS

OK 01 Brr6upats cioco0Ob1
peleHus 3a1a4
mpodeccnoHaIbHOM
NesITeTbHOCTH PUMEHUTEITEHOK
Pa3IMYHBIM KOHTEKCTaM

P 1, Temal.1,1.2, 1.3 TI-0/c2, 1.4.

P2, Tembr 2.1,2.2,2.3,2.4,2.5,2.6 -o/c, 2.7

P 3, Tems1 3.1,3.2,3.3,3.4,3.5,3.6

P 4, Tempr 4.1, 4.2, 4.3, 44,45, 4.6, 4.7 T-o/c, 4.8,
4.9,

4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-0/c,5.4,5.5,5.6

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-o/c, 6.8

TecTrnpoBanueY CTHBIN OIPOC
MaTteMaTu4eCKui TUKTaHT
NuauBuayanbHasi CaMOCTOSITENIbHAS
pabora [Ipencrasnenue
PE3yIBTATOBIPAKTHIECKUX pabOT
3ammTa TBOpUYECKUX pador3ammra
WHMBUAYAJIBHBIX TPOCKTOB
KoHTposbHas paboTta

OK 02 HMcnonb30BaTh
COBpPEMEHHbIE CPEJICTBA [TOMCKA,
aHaIM3a U UHTEpIpETalun
uHdOpMAaIUU, 1
MH()OPMAITMOHHBIE TEXHOJIOTHH
TUTSI BBITIOTTHEHUS

3as1a4 IpoheCCHOHATLHOM
NeSTeIbHOCTH

P1,Temal.1, 1.2, 1.3 II-o/c, 1.4.

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

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temsr 7.1, 7.2 I1-o/c, 7.3, 7.4

TecTtupoBanueyY CTHBIA OMPOC
MaremaTnyeckuil TUKTAHT
HuBuayanbHast CAMOCTOSTENbHAS
pabora [Ipeacrasnenue
pPE3yIbTATOB MPAKTHYECKUX PadboT
3ammuTa TBOpUECKUX pador3ammra
VH/IMBU1Y AJIbHBIX IIPOECKTOB
KonTponbHas padbota




OK 03 ITnanupoBaTth 1
peanu30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JTMYHOCTHOE Pa3BHUTHE,
MpeANPUHUMATEITBCKYIO
NesITeTbHOCTD B
npodeccuonanbHOM chepe,
MCII0JIH30BATh 3HAHUSI 10
(uHAHCOBOI IPaMOTHOCTH B
Pa3IUYHbBIX )KU3HEHHBIX
CUTYyaLUsIX

P 1, Temal.1, 1.2, 1.3 II-0/c, 1.4.

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6I11-o/c, 2.7

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

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8,
4.9,

4.10

P 6, Tems1 6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-o/c, 7.3, 7.4

TectupoBanueY CTHBIA OMIPOC
MaremaTnyeckuii TUKTAHT
NunuBuyanbHas caMOCTOSITENbHAS
pabora [Ipencrasnenue
PE3yIBTATOBIPAKTUIECKUX pabOT
3ammTa TBOpUYECKUX pador3ammra
WHIMBUAYJIbHBIX TPOCKTOB
KonTponbHas padota

OK 04 DddextuBHO
B3aMMOJICHCTBOBATh U padOTATh
B KOJUICKTHBE NKOMAH]IC

P 1, Temal.1, 1.2, 1.3 II-0/c, 1.4.

P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6 I1-o/c, 2.7

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8,
4.9,

4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-0/c,5.4,5.5,5.6

TectupoBanueY CTHBIA OMIPOC
MaremaTnyeckuii TUKTAHT
NunuBuyanbHas caMOCTOSITENbHAS
pabora [Ipencrasnenue
PE3yIBTATOBIPAKTHIECKUX pabOT
3ammTa TBOpUYECKUX padboT3ammra
WHIMBUAYJIbHBIX TPOCKTOB
KonTponbHas padota

OK 05 OcyuiecTBisiTh YCTHYIO
Y IMCEMEHHYI0 KOMMYHHKAIIAIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Pocculickon @enepanuu ¢
y4eTOM 0COOEHHOCTEN
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1l, 1.2, 1.3 I1-0/c, 1.4.

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

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-0o/c, 6.8
P 7, Temnr 7.1, 7.2 I1-o/c, 7.3, 7.4

TecTnpoBaHueY CTHBIN OIPOC
MaTteMaTU4eCKui TUKTaHT
NuauBuayanbHasi CaMOCTOSITENIbHAS
paboTa

[IpencraBiieHne pe3yabTaToB
MpaKkTUYECKUX padbot 3anmra
TBOpUYECKUX padoT3amnura
WHMBUAYAJIBHBIX TPOCKTOB
KoHTposibHas paboTta




OK 06 IIposiBATh rpak JaHCKO-
NaTPUOTUYECKYIO MO3UIIHIO,
NIEMOHCTPUPOBATH OCO3HAHHOE
[MOBE/ICHUE HA OCHOBE
TPaTUIIMOHHBIX
00I1I€YETIOBEUECKUX [IEHHOCTEMN,
B TOM YHCJIE C y4ETOM
rapMOHHU3AITUN
MEXHAIMOHAIBHBIX U
MEXPEJIMTHO3HBIX OTHOILLIEHUH,
NPUMEHSITH CTaHAAPThI
AHTUKOPPYNLIMOHHOTO
NOBEICHUS

P 1, Temal.1,1.2, 1.3 II-0/c, 1.4.

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 11-o/c, 4.8,
4.9,

4.10

P 5, Temsr 5.1,5.2,5.311-0/c,5.4,5.5,5.6

TecTtupoBanueyY CTHBIA OMIPOC
MaremaTnyeckuii TUKTAHT
NunuBuayanbHas caMOCTOSITENbHAS
pabora [Ipencrasnenue
pPE3yIbTATOB MPAKTHYECKUX PadboT
3ammuTa TBOpUYECKUX padboT 3ammra
WHIMUBUAYAJIbHBIX TPOCKTOB
KonTponbHas padbota

OK 07 CopnericTBOBaThH
COXPAHEHHUIO OKPY KaIOLIei
Cpelbl, pecypcocOepeKeHHIO,
[IPUMEHSTH 3HaHUsI 00
M3MEHEHUU KJIMMATa,
[PUHIIUIIBI OEPEKITMBOTO
MPOU3BOJCTBA, 3)PEKTUBHO
NECTBOBATh B YPE3BbIYANHBIX
CUTyaLUsX

P2, Temn 2.1,2.2,2.3,2.4,2.5, 2.6 I1I-o/c, 2.7

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 I1-o/c, 4.8,
4.9,

4.10

P 5, Temnr 5.1,5.2, 5.3 I1-0/c,5.4,5.5,5.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 II-0o/c, 6.8

TecTtupoBaHue Y CTHBIN ONPOC
MaremaTnyeckuii TUKTAHT

W HuBuayanbHast CAMOCTOSTENbHAS
pabora [Ipeacrasnenue
pPE3yIbTATOB MPAKTHYECKUX PadboT
3ammuTa TBOpUYECKUX padboT 3ammra
VH/IMBU1Y AJIbHBIX IPOECKTOB
KonTponbHas padota




ABTOHOMHAasI HEKOMMepYecKasi Opranu3aiusi NpodecCHOHATLHOI0 00pa3oBaHUsI
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(AHO 11O «IITOUT»)
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1. Pe3yabraThl 00yueHusi, perjiamenTupoBannbie ®I'OC COO

Coneprkanne o01eo0pa3oBaTeIbHON TUCITUTIIMHEI MaTemaTika (0a30BbIl YPOBEHB) HAIIPABJICHO
Ha JOCTUKEHHUE BCEX JIMUHOCTHRIX (nanee — JIP), meranpenmeTrHbix (najiee — MP) u npeaMeTHBIX (J1anee
— I1P) pesynbraroB o0ydeHus1, pernmameHTHpoBaHHBIX DI'OC COO u ¢ yuyeToM nMpuMepHON OCHOBHOM
o0Opa3oBaTensHOM nmporpamMmoii cpeaHero oodmero oopazosanus (IIOOIT COO).

JIN4YHOCTHBIE Pe3YJIbTAThl OTPAKAIOT:

JIP O1. Poccuiickyto rpakaaHCKy10 UACHTUYHOCTD, IATPUOTU3M, YBAXKEHHE K CBOEMY HApOay, UyBCTBa
OTBETCTBEHHOCTH Tiepes; PonmHOM, ropaocTy 3a cBoil Kpail, cBoo PonuHy, mpolioe W HacTosiee
MHOTOHAIIMOHATBHOTO Hapoaa Poccun, yBakeHrne rocy1apCTBEHHBIX CHMBOJIOB (rep0, Quiar, TUMH).

JIP 02. I'pakmaHCKyl0 TO3MIMIO KaK aKTHBHOTO M OTBETCTBEHHOT'O WJIEHA POCCHUUCKOrO OOIIecTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIC MpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOIOPSIOK,
o0Jaaoero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO TNPUHUMAIOUIETO TPaJWLMOHHbBIE
HAI[MOHAJILHBIC U O0IICUEIOBEYECKUE TYMAHUCTHUECKUE U IEMOKPATHUECKHUE [IEHHOCTH.

JIP 03 I'oTOBHOCTH K ciykeHUI0 OTEYECTBY, €TI0 3allMTE.

JIP 04. CpopMHpPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOILECTBEHHOW MPAKTUKH, OCHOBAaHHOIO HA JMAajore KyJbTyp, a TaKKe pazIudHbIX (opM
OOIIECTBEHHOTO CO3HAHMsI, OCO3HAHKE CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

JIP  05. CdopMHUpOBaHHOCTH OCHOB CaMOpPa3BUTHUS W CaMOBOCIUTAaHUS B COOTBETCTBUH C
00IIIeueTI0BeYECKUMU IIEHHOCTSIMU U HJI€AJIaMU TPaXKIaHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOATEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM €SI TEIbHOCTH.

JIP 06. TonepanTHOE CO3HAHHWE M TOBEJCHHUE B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTD
BECTH JMAJNIOT C JAPYTUMHU JIOABMH, OCTUTaTh B HEM B3aWMOIIOHMMAHUsS, HAXOAWTHh OOIIME IENd U
COTPYIHMYATh JJISi WX JIOCTH)KEHHUS, CIOCOOHOCTh MPOTHUBOCTOATH HJICOJIOTUH SKCTPEMHU3MA,
HAI[MOHANN3Ma, KCEeHO(POOWHM, TUCKPUMHHAIIMM IO COIMAIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJIICHHSIM;

JIP 07. HaBblkuM COTpyAHHMYECTBA CO CBEPCTHUKAMH, JIE€TbMHU MJIAJIIETO BO3pPacTa, B3POCIBIMHU B
o0Opa3oBarenbHOM, OOIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIIeI0BATEILCKON, TPOCKTHOW U IPYTUX BUIAX
NS TeNIbHOCTH.

JIP 08. HpaBcTBeHHOE CO3HAHUE U TTOBEJCHUE HA OCHOBE YCBOCHHS OOIIECUEIIOBEYECKHUX IIEHHOCTEH.

JIP 09. 'oTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHHIO, HA POTHKCHUN
BCEH KHU3HU; CO3HATENHbHOE OTHOILICHHE K HEMpEephIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHOMN
npodeccnoHaNbHOM 1 00IIECTBEHHOU e TEILHOCTH.

JIP 10. Dcrernueckoe OTHOIICHHE K MHpPY, BKJIIOYAs ACTETHUKY OBbITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIICHHIA.

JIP 11. [IpunsTre u peanu3aluio MEHHOCTEH 3J0pOBOTO U 0€30macHOro 0opasa >KU3HU, MOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIIICHCTBOBAHUM, 3aHSATUSX CIIOPTHBHO-030POBUTEIHHON IEATEIHHOCTBIO,
HENpPUITHE BPEAHBIX MPUBBIYEK: KYPEHHUsI, yIOTPEOJICHHS aIKOTr0JIsl, HAPKOTHKOB.

JIP 12. BepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3HMUECKOMY M TICUXOJIOTHYECKOMY
3/10pOBbIO, KAK COOCTBEHHOMY, TaK U APYTHUX JIIOJIeH, yMEHUE OKa3bIBATh MEPBYIO MOMOIIIb.

JIP 13. OcoznanHblii BeIOOp Oyaymiel mpodeccud W BO3MOXKHOCTEH peanus3alnu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOILIEHUE K NMPO(ECCHOHAIBHON NEATEIbHOCTH KaK BO3MOKHOCTH y4acTusl B
pEIICHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEM.

JIP 14. CdopmMupoBaHHOCTh OSKOJOTHYECKOTO MBINIJICHUS, TIOHUMAHHUS BIHMSHUS COLHUAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOTHONW U COIMAIBHOW CpEIbl; MPUOOPETEHUE OIbITa
9KOJIOrO-HANPABICHHON NEATEIbHOCTH.

JIP 15. OTBeTCTBEHHOE OTHOLIEHUE K CO3JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS LIEHHOCTEH
CEMEHHOM KU3HH.

MertanpeamMeTrHbie pe3yJibTaThl 0TPAKAIOT:
MP  Ol. nedTenbHOCTH;  CaMOCTOATENBHO  OCYLIECTBIATH,  KOHTPOJIMPOBATH U
KOPPEKTHPOBATh JEATENBHOCTh; HCIOJb30BaTh BCE BO3MOXKHBIE PECYpPChl M JOCTHIKEHUS



MIOCTABJIEHHBIX LI€JIeH U peanu3aliy MJIaHOB AEATENbHOCTH; BHIOUPATh YCIEIIHbIE CTPATeruu B
Pa3IMYHbIX CUTYALUAX;

MP 02. ymMeHne nmpoayKTUBHO OOIIAThCS U B3aMMOJICHCTBOBATh B MPOIIECCE COBMECTHOM
JeSTeIbHOCTH, YUYUTHIBATh MMO3UIMU APYTUX YUYACTHUKOB AEATEIBHOCTH, 3(p(PeKTUBHO pa3penaTsb
KOH(ITMKTBI;

MP 03. BrnaseHue HaBBIKAMH IO3HABATENILHOU, Y4eOHO-HUCCIEI0BATENBLCKOW U MTPOSKTHOM
NESTENbHOCTH, HaBbIKAMU  pa3pelleHuss NpoOjeM; CIOCOOHOCT U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY ITOMCKY METOJOB PELIEHUS MPAKTUYECKHUX 3a/lad, IPUMEHEHUIO pa3IN4HbIX
METOJIOB MIO3HAHHS;

MP 04. TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITENIbHOW HH(POPMALIMOHHO [T03HABATEIHHOM
NeSITEeIbHOCTH, BKJIIOYas YMEHHE OPHEHTHPOBATHCS B PA3MUYHBIX MCTOYHMKAX WH(POpPMAaLUH,
KPUTHYECKH OIICHMBAaTh M HMHTEPIPETHPOBATh HMH(OPMAIMIO, MOJYYaeMYyH W3 pa3IMYHbIX
HCTOYHHKOB;

MP 05. BnazseHue a3bIKOBBIMHU CPEICTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO HU3JIaraTh CBOKO
TOUYKY 3pEHUS, UCIIOIb30BaTh aICKBATHBIC A3BIKOBBIC CPEICTBA;

MP 06. BnageHne HaBbIKAMU TO3HABATEIBLHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM M MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, I'PAHULl CBOETO 3HAHUS U
HE3HAHUS, HOBBIX ITO3HABATEIIbHBIX 337]a4 U CPEACTB UX TOCTUKECHUS;

MP 07. ueneycTpeMIIEHHOCTh B TOUCKaX M MPHHATUHU PELICHUH, COOOPa3UTENbHOCTh U
UHTYULIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX NPEJCTABICHUN; CIOCOOHOCTh BOCHPUHUMATH
KpacoTy ¥ TapMOHUIO MHUDA;

IIpenmeTHble pe3yJbTaThl HA 0230BOM YPOBHE OTPAKAIOT:

I[TP6 01 cdopmMupoBaHHOCTH MPEIACTABICHUNH O MaTEeMaTHKE KaK YacTH MHPOBOM
KyJIbTYpPBl H O MECT€ MAaTEeMAaTUKH B COBPEMEHHOW ITMBWJIM3AINH, O CIIOCO0ax OMHMCAaHWS Ha
MaTeMaTHYECKOM S3bIKE SIBJICHUN pealbHOI0 MUPA;

ITP6 02  cdhopMHUPOBAHHOCTH MPEACTABICHUN O MaTEMaTUYECKUX MOHATHSAX KakK O
BAKHEUIINX MAaTEMAaTUYECKNX MOJIEISAX, TO3BOJISIFOIIUX OMMCHIBATh U U3y4aTh Pa3HbIEC MPOLECCHI
U SIBJICHUS; IOHUMaHNE BO3MOYKHOCTH aKCUOMATUYECKOTO TOCTPOCHUS MaTEMaTUUECKUX TEOPHIL;

I1P6 023 BnageHMe METOAAaMHU O0Ka3aTEIbCTB M aJITOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHSITH, IPOBOAUTH JOKA3aTEIbHbBIE PACCYKIEHUS B XO/€ PEILICHNUS 3314,

I[IP6 04 BnameHue CTaHZAPTHBIMH OpUEMAMHM  DPELICHHS  pAlMOHAIBHBIX U
MPPALMOHATIBHBIX, TOKA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHNI U HEPABEHCTB,
UX CHUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTrpamMM, B TOM YHUCIIE ISl TOMCKA MyTH
pelIeHUs U WUIIOCTPALIMK PEUIEHUS] YPABHEHUN U HEPABEHCTB;

ITP6 05 chopmMupOBaHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHIATHIX MATEMATHIECKOTO
aHalu3a M UX CBOMCTBAaxX, BJAJICHHE YMEHHEM XapaKTepU30BaTh IMOBEACHUE (QYHKIIHIHA,
WCII0JIb30BAHUE MOTYUYEHHBIX 3HAHUH JJI ONMMCAHUS U aHAJIN3a PEaIbHBIX 3aBUCUMOCTEH;

[IP6 06 BmameHWe OCHOBHBIMU TMOHATHUSAMH O IUIOCKMX W TMPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (UTYpaX, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHHSI PACIIO3HABATH
Ha yepTexax, MOJENIX U B pealbHOM MHpE reoMeTpudeckue (GUrypsl; MpUMEHEHNE U3yUEeHHBIX
CBOWCTB TreoMeTpuyeckux ¢uryp u (HopMymn A pelieHus TeOMETPUUYECKUX 3a/ad W 3ajad C
MIPAKTUYECKUM COJIEP)KAHUEM;

I[TP6 07 cdopMUpOBaHHOCTH MPEACTABICHUI O TPOIECcaxX M SIBICHUSX, UMEIOIINX
BEPOATHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEabHOM MUpPE, 00 OCHOBHBIX
MOHATUAX BJIEMEHTAPHOU TEOPUHU BEPOSTHOCTEH; YMEHUN HAXOAUTH U OLECHUBATH BEPOSITHOCTU
HACTYIUJICHUS! COOBITUN B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYUH;

I1P6 08 BiameHre HaBBIKAMHU MCIIOIB30BAHMS TOTOBBIX KOMIBIOTEPHBIX IPOTrPaMM MIPH
penieHuu 3aaad.



2. ®oHbI OLIEHOYHBIX CPEACTB MO CNEeNUATbHOCTH
38.02.07 bankoBckoe aeJ10

@oHIbl OUEHOYHBIX cpenctB (manee — @DOC) npexncraBleHbl B BUJE
MEKIUCIUIUIMHAPHBIX 3aJlaHKi, HAlpaBJICHHbIE HA KOHTPOJIb KA4eCTBAa M YIIPABIICHUE
nporeccamu goctuxenus JIP, MP u [1P, a Taxxe co3nanue ycinoBuii 171t GOpMUPOBaAHUS
OK u (wm) IIK y oOyuarommxcsi mocpeacTBoM npomexytouHoit arrectaruu. ®OC
pa3pabaThIBalOTCS ¢ ONOPOI HA CUHXPOHU3UPOBAHHBIE 00pa30BaTEIbHbIE PE3YJIbTATHI, C
ydyeToM npoduisi o0ydeHus, ypoBHS OCBOCHHS 00111€00pa30BaTeIbHON AUCIUILIUHbI
«Marematnka» ¥ po(ecCHOHATFHON HAMPaBICHHOCTH 00Pa30BaTEIBLHON MPOTPaMMBbI
no cnenuanbHocT 38.02.07 baHkoBcKoe J1eno.

PA3JIEJI 1. IOBTOPEHUEKYPCA MATEMATHUKH OCHOBHOM IIKO.JIBI
(OK-01, OK-02, OK-03, OK-04, OK-05,0K-06)

Nel. Ha cuety HactuHoro mobunsHorO Tenedona 0buto 56 pyoiiei, a mocie pa3roBopa
¢ Cameti ocranoch 21 py6as. Ckoibko MUHYT aiuics pasroop ¢ Cariei, eciu ogHa
MUHYTa pa3roBopa ctout 2 pyoss 50 komeexk.

Ne2. Ha pucyHKe >KUpPHBIMH TOYKAMM IIOKa3aHa Ii€HAa MEAM HAa MOMEHT 3aKpbITHS
OMpKEBBIX TOPTOB BO Bce pabouue nHU B oKTA0pe 2010 roga. ITo ropuzoHTanu yka3zaHsl
yycla Mecsla, N0 BepTUKanu — IeHa meau B gosuiapax CIIA 3a tonny. [Jus
HaIJISITHOCTH KUPHBIE TOUKU HA PUCYHKE COEIMHEHBbI TUHUEH. OnpenenuTe no pucyHKy
HaVMEHBIIYIO LIEHY MEIH 3a JaHHbIM nepuol. OTer aaiite B nouapax CIIA 3a ToHHY.
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Ne3d. B ciywaiilHOM »KcmepuMeHTe OpocaroT Tpu WrpalbHble KocTh. Haiiaure
BEPOSATHOCTh TOT'O, UTO B CyMMe€ BhINAAET 6 04KOB. Pe3yabTaT OKpyrinuTe 10 COTHIX.

Ned, Haiiiute kopeHb ypaBHeHuss V15 —2x =3,



6.13 _ (2,.25V - (44010
Ne5, Haiiure 3Ha4eHNE BBIPOKEHUSI (Ha™-b"=(3a7b)’) : (4a57) npu b = 2.

Ne6. K ucrounnky ¢ DJIC € = 75B u Buyrpennum conpotusieruem ” = 0,4 Om, xoTsit

HOJAKIIOYUTh HAarpy3ky ¢ comportuBieHneM R Owm. HanpspkeHwe Ha 3TOH Harpyske,
BbIpa)KaeMoe B

ER

BOJIbTaX, Jaercs (Hopmysoi R+r Tlpu xakoM HavMEHBIIEM 3HAYEHHU

COTIPOTHUBJICHUS HATPY3KHU HAMpsDKEeHUE Ha Hewl Oynet He meHee 60 B? OTBet BbIpa3ute B
oMax.

Ne7. YcTraHOBHUTE COOTBETCTBHE MEX Ty TpadukaMu GyHKIHMHN U (HOpMyTaMu, KOTOpPbIE
UX 33Ja10T.

A) L B) ", B) y
T I
\ / L e
/ ) . 1 _
0 T 9]0 % 5 %
R
1)Y= )72 37«

Omeem ykadicume 8 gude nociedosameibHocmu yugp 6e3 npobenos u 3ansamvix 8 yKa-
3AHHOM nopsioKe.

x> 3,
4—x>0.

Ne8. Peute cucreMy HEpaBEHCTB

Ha kakoM pucyHke n300pa>k€HO MHOXKECTBO €€ peIeHui ?
B omeeme yxascume nomep npasunvho2o éapuanma.

SEENNNNNNN

3) 2222

4 X 3 x

2) . 4) @20
CHCTeMa He HMeeT peIIeHHH



3 5,2
Ne9. Pemute ypaBHenue * — 2x” +8x.

Nel(Q. Ot mpucranu A K mpUCTaHU B, pacCTOsIHHE MEXIy KOTOpPhIMH paBHO 209 kM,
OTIPABUJICA C IOCTOSIHHOM CKOPOCTBIO MEPBBIN TEIJIOXO0/, a Yepe3 8 4acoB MOCIE ITOrO
CIIEIOM 32 HUM CO CKOpPOCTbIO, Ha 8 KM/4 Oombliei, oTnpaBuics BTopou. Haiimute
CKOpPOCTB IEPBOTO TEIUIOXOa, €CJIM B MyHKT B 00a Ternnoxoaa npuObuid 0JHOBPEMEHHO.
OTtBer naiiTe B KM/4.



PA3AEJI 2. [TIPAMBIE U IIVIOCKOCTH BITPOCTPAHCTBE. KOOP/IMHATBI
N BEKTOPHBI B TIPOCTPAHCTBE

KOHTPOJIBHASI PABOTA Ne 1 _
TEMA: TAPAJJIEJIBHOCTD IIPAMBIX U IIVIOCKOCTEH

1 sapuanm

1. OcnoBanue AD Ttpaneuuun ABCD nexur B
miockoct o. Yepes Touku B u C mpoBeACHBI
napajuleJIbHbIE MPSMBIE, NIEPECEKAIOIINE INIOCKOCTh
o B Toukax £ u F' COOTBETCTBEHHO.

a) KakoBo B3auMHOE 10JI0’k€HNE NPSIMBIX EF 1
AB?

6) Uemy paBeH yros Mexay npsiMbiMu EF u
4B, ecin U ABC = 150°7? Mosicrure.

2. JIa" mpOCTpaHCTBEHHBIN YETHIPEXYTOJIbHUK
ABCD, B xotopom auaronanu AC u BD paBHsl.
CepenuHbBI CTOPOH ATOTO YETHIPEXYTOJbHUKA
COEJIMHEHBI [TOCIIEA0BATEIBHO OTPE3KaMH.

a) BhINOIHUTE PUCYHOK K 3a7a4e.

0) Jlokaxxure, 4TO
YETBIPEXYTOJIBHUK €CTh POMO.

IIOJIyYEHHBIN

2 eapuanm

1. Tpeyronbauku ABC u ADC nexatr B pa3HbIX
MJIOCKOCTSIX ¥ UMEIOT 001yto cropony AC. Touka P
— cepenuHa cTOpoHbl AD, a K — cepeuHa CTOPOHBI
DC.

a) KakoBo B3aumHoOe nosio’keHue npsimbix PK u
AB?

0) Uemy paBeH yron Mexnay npsmbiMu PK u
AB, ecn UABC = 40° u U BCa = 80
[ToscHute.

2. lan TpOCTPaHCTBEHHBIN YETHIPEXYTOJIBHUK
ABCD, M n N — cepenunbl ctopoH AB u BC
cootserctrenno; £ UCD, K UDA, DE: EC=1:2,
DK :KA=1:2.

a) BelnosiHUTE pUCYHOK K 3a7aye.

06) Jokaxute, uTo YeThIpexyronbHuk MNEK
CCThb Tpancuus.

KOHTPOJIBHASI PABOTA Ne 2
TEMA: TAPAJJIEJIBHOCTD IIVIOCKOCTEU. TETPADIP U ITAPAJIVIEJIEIIUIIE/L.

1 sapuanm
1. Ilpsmple a u b nexar B mapajieabHBIX
IUIOCKOCTSIX 0L ¥ 3. MOTYT JI 3TH NpsIMBIE OBITh:
a) mapajieIbHbIMU;
0) CKpeInBaroIuMHCs ?
Caenaiite pUCyHOK JUIsl KaKJIOrO BO3MOKHOTO
ciyyast.

2. UYepes Touky O, JeKalIlyl0 MEXIY
HapajyIeIbHbIMU IIOCKOCTSIMU O M [3, IIPOBEIEHBI
npsimble [ 1 m. [Ipsimas [ nepecekaeT IIOCKOCTH O U
B B Toukax A1 u A2 COOTBETCTBEHHO, MpsiMas m — B
Toukax B u B>. Halinure nnuny otpeska A28, ecnu
A1B1 =12 cm, B10 : OB>, =3 : 4.

3. U300pasute napauienenuret
ABCDA1B1C1D1 1 IOCTpOWTE €r0 CEYEHUE

IJIOCKOCTBIO, Tpoxosauen yepe3 Touku M, N u K,
SIBIISIOIIHECS cepenuHamu pedep AB, BC u DD;.

2 eapuanm
1. IlpsiMble a U b JexaT B MEPECEKAIOIMINXCS
IUIOCKOCTSIX O ¥ 3. MOTYT JI 3TH IpsIMBIE ObITh:
a) mapajyieIbHbIMU;
0) CKpeIuBaroImuMHcs ?
Caenaiite pUCyHOK JUIsl KaKJIOTO BO3MOKHOTO
ciyyast.

2. Yepes Touky O, He JeXalyl0 MEKIY
HapajyIeIbHBIMU IIOCKOCTSIMUA O M [3, TIPOBEIEHBI
npsivble 1 1 m. IIpsMas | nepecekaeT IIOCKOCTH O U
B B Toukax A1 U A2 COOTBETCTBEHHO, MpsiMas m — B
toukax B u Bo. Haitagure ninny orpeska AiB1, ecnu
AsBr =15¢Mm, OB; : OB, =3: 5.

3. Mzo6pasute Terparap DABC u noctpoiite ero
CEUYEHHUE IIOCKOCTBIO, MMPOXOIAILEH yepe3 Touku M

u N, sBisromuecs: cepequHamu pedep DC u BC, u
Touky K, Takyro, uro K DDA, AK:KD=1:3.

OK-01, OK-03,0K-04, OK-07




KOHTPOJIBHAS PABOTA Ne 3 .
TEMA: IEPIIEHIUKYJIAPHOCTD IIPAMBIX U IINIOCKOCTEHN

1 sapuanm
1. Inaronains ky0a paBHa 6 cM. Haiinure:
a) pebpo kyo0a;
0) KOCUHYC yrja MeXAy AMaroHaiblo Kyba u
IJIOCKOCTBIO OAHOM U3 €ro rpaHei.

2. Ctopona 4B pomba ABCD paBHa a, O11H U3
yrioB paBeH 60°. Yepes cropoHy AB mpoBeneHa

a

IIJIOCKOCTB O HA paCCTOAHHUHU 2 OT TOYKHU D.

a) Haiinure paccrosaue or Touku C [0
MIJIOCKOCTH QL.

0) [lokaxxure Ha PHCYHKE JIMHEHHBIA YTrOJ
I[ByapaHHOFO yria DABM,
M Yo

B) HAWJIUTE CHHYC yIJIa MEXIY IIJIOCKOCTBIO
pomba ¥ MIOCKOCTHIO O

2 eapuanm
1. OcHOBaHMEM NPSAMOYIOJIBHOTO
napajuleJenune a CiIy>kKUT KBaJpar; 1UaroHaib
napajjejienuiena paBHa 2V6  cm, aero namepenus
otHocaTcd Kak 1 : 1 : 2. Haligure:

a) U3MEpEHUs NapajieNenuea;
6) cuHHyC yria  MEXIy  JMaroHalbio
napauleIeuIe1a U INIOCKOCTBIO €70 OCHOBAHMSL.

2. Cropona xBagpata ABCD paBHa a. Yepes
cTOopoHy AD mpoBeAeHa INIOCKOCTh 0L Ha PACCTOSIHUU

a

2 OT TOYKH B.

a) Haitgute paccrossaue ot Toukn C 110
IJIOCKOCTH QL.

6) Ilokaxure Ha pPHUCYHKE JHHEHHBIA Yroji
I[Byﬁ)aHHOFO yria BADM,
M o

B) Haiimute cuHyC yria Mexay IJIOCKOCTBIO
KBaJpara U IJIOCKOCTBIO .

KOHTPOJIBHASA PABOTA Ne 4
TEMA: MHOI'OI'PAHHUKHU

1 sapuanm
1. OcHoBanuem mnupamunsl DABC sBusercs
IPABWIBHBIN TpeyroabHUK ABC, cTOpoHa KOTOPOTo
paBHa a. PeOpo DA nepneHauKyJIspHO K TIOCKOCTH
ABC, a mnockocth DBC cOCTaBISIET C IIIOCKOCTBIO
ABC yron B 30°. Haiigure momanas OOKOBOM
MOBEPXHOCTU MUPAMU/IBL.

2. OcHOBaHMEM MPSIMOTO TNapauielienueaa
ABCDA1B1C1D1 sBnsietcsi pom6 ABCD, crtopoHa
KOTOpOro paBHa a u yrona paseH 60°. IlmockocTsb
AD1C1 COCTaBJIFET C TJIOCKOCTbIO OCHOBAHUS YTOJI B
60°. Haiinure:

a) BBICOTY poM0a;

0) BBICOTY MapajlieNenuIe/ia;
B) TUIOIIAb 60KOBOM MOBEPXHOCTHU
napaJuleenunesaa;

F) IJI01IaJib MMOBEPXHOCTH MapaJICIICIIHUIICA

2 eapuanm

1. OcnoBanuem nupamuasl MABCD sBasercs
kBagpat ABCD, pebpo MD mnepneHIuKyJIsSpHO K
iockoct ocHoBauug, AD = DM = a. Haligure
IUIOINAb TOBEPXHOCTH IMPAMHUJIBL.
2. OcHOBaHKEM TIPSIMOTO MapalIesenunea
ABCDAB1C1D1 saBnsiercs napanienorpamm
ABCD, cTOpOHBI KOTOPOTO PaBHbI av/2

u 2a, Bricora

napauicicnmicaa

OCTpBIi yronm paseH 45°.

paBHa  MEHBIIEH  BBICOTE

napajuienorpamma. Haiinure:

a) MEHBUIYIO BBICOTY MapajuieiorpamMma;

0) yrom wMmexamy 1wiockocteio ABC; wm
IUIOCKOCTBIO OCHOBAHHS;

B) TUIOMIA/Th OOKOBOI MOBEPXHOCTHU
napaJuie/enumnea;

F) 101 aab MOBEPXHOCTH MapaICIICIIUIICAA.
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PA3JAEJI 3. OCHOBBITPUTOHOMETPUU. TPUTOHOMETPUYECKHUE
®YHKLUU
OK-01, OK-02, OK-03, OK-04, OK-05
KonTpoJsbHasi padora 1o aaredpe u Ha4ajiaM aHAJIU3a
no teMe «Tpuronomerpudeckue GpyHKIMUA»
Bapuanm 1
Haiitu o65acTe onpeneneHus 1 MHOKECTBO 3HAYCHHUH (PYHKITUU y = Sin x + 2.
BLISICHUTD, ABIAETCA U QYHKIHS Y = X + COS X UETHOM HJIH HEUETHOM.
Jlokasarh, YTO HAUMEHBIIIUH MTOJTOKUTEIBHBIN Mepruoa PYHKIIUU y = COS 2X paBEH Tt.

. . 1
Haiitu Bce, npuHamiiexkaiuye oTpe3Ky [— 7; T] KOpHU ypaBHEHHUs SIN X = ﬁ C TIOMOIIBI0 Tpaduka
GbyHKITUN.

[TocTpouts rpaduk GyHKIUHU y = sin x — 1 ¥ HAWTH 3HAYEHUS APTYMEHTA, IPU KOTOPBIX QyHKIIUS
BO3pacTaeT, MPUHUMAET HanOOoJIbIIee 3HAUCHHUE.

el s

KonTposbHas paboTa mo ajiredpe 1 Ha4ajaM aHaJau3a
1o teme «Tpuronomerpuyeckue GpyHKuun»
Bapuanm 1
HaiiTu o6nacTe onpeencHuss © MHOKECTBO 3HAUCHUN QYHKITUH y = Sin X + 2.
BBISACHUTD, ABIAETCS U (PYHKIHS y = X° + COS X YeTHOH MM HEUETHOH.
Jlokasark, YTO HAUMEHBIIUH MMOJIOKUTENBHBIN MEpHOA (PYHKIIMU y = COS 2X PABEH T.

. 1
Haiitu Bce, mpuHauIexKaliue oTpesKy [— m; n] KOpHU ypaBHEHHs SIN X = —= ¢ IIOMOILbIO rpaduka

V2

GbyHKIUH.

[ToctpouTts rpaduk GyHKIMU y = sin x — 1 ¥ HAWTH 3HAYCHUS ApPTYMEHTA, IPH KOTOPBIX (DYHKITHS
BO3PACTaeT, IPUHUMAET HauOOJIbIlIee 3HAUECHHE.

sl s

KonTtpouabHasi paGoTa no ajareépe n HayajlaM aHAJIU3a
1o teMe «Tpuronomerpudyeckue pyHKIHH»
Bapuanm 1
Haiitu o65acte onpeneneHus 1 MHOKECTBO 3HAYCHHU I (QYHKITUU y = Sin x + 2.
BLISICHUTD, ABIAETCA U QYHKIHS Y = X + COS X UETHOM HJIH HEUETHOM.
Jlokasath, YTO HAUMEHBIIIUH MTOJTOKUTEIBHBIN Mepruoa PYHKITUHU y = COS 2x paBEH Tt.

. 1
Haiitu Bce, mpuHayIexaIiye oTpesKy [— m; n] KOpHU ypaBHEHHMs Sin X = 72 C MOMOIIIBIO Ipaduka
GbyHKIUH.

[ToctpouTts rpaduk GyHKIMU y = sin x — 1 ¥ HAWTH 3HAYSHUS apPTYMEHTA, IPH KOTOPBIX (DYHKITHS
BO3PACTaeT, IPUHUMAET HauOoJIbIlIee 3HAUCHHE.

N =

KonTtpouabHasi paGoTa no ajareépe n HayajlaM aHAJIU3a
1o teMe «Tpuronomerpudyeckue (pyHKIMH»
Bapuanm 2
Haiitu obmacte onpeneneHus 1 MHOKECTBO 3HAYCHHH (PYHKITUHU y = 3 COS X.
BrisicHUTS, sBIIsieTCS M QYHKIMS y = X Sin X YeTHOM MIJIM HEYETHOM.

. X
JloKa3aTh, YTO HAMMEHBILWI TOJIOKUTENLHBIN nepro Gpyukpu Y = S 2 paBeH 4.

Haiitu Bce, mpunaanexamue orpesky [0; 2,5m] KopHU ypaBHEHUs COS X = — f C MOMOIIIBIO rpaduKa

GbyHKIUH.



( + 1) o HaiiTH 3HAYCHUS apryMeHTa, Py KOTOPBIX (PYHKITHUS

5. Tloctpouts rpaduk byHKIHH > cos
L 4 J
yOBIBaeT, MPUHUMAET HAaMEHbIIIee 3HAUCHHE.
KonTpoabHasi padoTa no ajgredpe u Ha4ajIaM aHaJIu3a
no reme «Tpuronomerpuyeckue GpyHKuuu»
Bapuanm 2
1. Haiit o6macTe onpeeneHus 1 MHOKECTBO 3HaUYCHUN (PYHKIIHH y = 3 COS X.
2. BbIsCHUTS, sBiETCS M QYHKIMS y = X Sin X YETHOW MJIM HEYETHOM.
. X
3. Jlokasarb, YTO HAaMMEHBIIMIA TIOJIOKUTENBHBIN epuo GyHkiun Y — S0 3 paBeH 4.
4. . -
Haiitu Bce, mpunauiexamnie orpesky [0; 2,51] KopHH ypaBHEHHs COSX = — —= C IIOMOIIbIO Tpaduka
J2
byHKIUH.
- T .
5. Toctpouts rpaduk GpyHkiuu Y =COS X+ Y HalTH 3HaYCHUS apTyMEHTa, IPH KOTOPBIX (DYHKIUS
L 4 J
yObIBaeT, IPUHUMAET HaUMEHbIIIee 3HaYCHHUE.
KonTpoJsbHasi paGora no ajgredpe m HayajiaM aHAJIH3A
no teMe «Tpuronomerpudeckue GpyHKIMH»
Bapuanm 2
1. Haiitu o61acTh onpeesieHrs U MHOXKECTBO 3HaYeHHH (pyHKIMU y = 3 cOoS X.
2. BBIICHUTD, ABJISICTCS W (YHKIMS Y = X Sin X YETHOW UM HEUCTHOM.
_ . X
3. JlokasaTb, YTO HAUMEHBIINHI MOJIOKUTENbHEIN epruoa GyHkun Y — S 2 paBeH 4.
4. . _
Haiitu Bce, npunamiexaiue orpe3ky [0; 2,57m] KOpHH ypaBHEHUS COS X = — ﬁ C TIOMOIIBIO TpaduKa
GbyHKIUH.
_ n y
5. Tloctpouts rpaduk ¢pyHKIMKH Y =COS X+ Y HalTH 3HaYeHUs apryMeHTa, IPU KOTOPBIX (PYHKLIUS

[ o)

Y6BIBaeT, IMPUHNUMACT HAMMCHBIICC 3HAYCHUC.

PA3JIEJI 4. TPOU3BOJHASA UTIEPBOOBPA3HAS ® YHKIIUN
OK-01, OK-02, OK-03, OK-04, OK-05

Bapuanr 1
1. Haiitu mpounsBoaHyt0 QyHKIUN
a) f(x)=x(x*=4) (1 6amn) B) f()=_" (1 6am)
6) f(x)=x~Bx (16amn) x? +1

r) f(x)=x*sin2x (1 6amn)

1=

2. Haiftn 3HageHHe TpOM3BOAHON byHKIHH f (x) =3x+1gx B Touke ~, — 6 (1 6amm)



b — 3 _2.2 _
3. Pewnts ypaBHeHHE f/@)=0,1ae f(0)=x7=3x"+3x=4 (1 amn)

4. Pemnth HepaBeHCTBO g (x) >0, rme g(x) = (1-5x)? (10amn)

5. Pemmtn ypasHenue f'(x) = g'(x), ecnu u3BeCTHO, ut0 £ (x) =4/x » §(X) = gx =5 (1 Gamn)



6. Haiitu yrioBoit ko3 HUIMEHT KacaTeIbHOU, MPOBEIEHHOH K TpaduKy QyHKINN
f(x)=4-3x+0,5x’ B TouKe C aGCIHCCOH X = 2 (1 6amn)

7. Ha pucyHke u3odpaxxensl rpaduk GpyHKIuM y = f(x) 1 KacaTenbHas K HEMy B TOUKe ¢ abcuuccoi xo. Haviaure

3HAYCHHE MTPOU3BOTHON (HYHKITUH f(X) B TOUKE Xo.
v

=

N

0-3 6aiuta — «2», 4-6 6aiuoB — «3», 7-9 6amoB — «4», 10 6amI0B — «5»

Bapuant 2
1. Haiitu mpounsBoaHyt0 QyHKIUN
a) f()=x>(x+5) (1 6amn) B) F09=""7 (1 6am)
6) f(x)=x \/27(1 Oain) x+l

r) f(x)=x’cos3x (1 Gamn)

1=

2. Haiitn 3Ha4eHHe NpOM3BOIHOH yHKIHH f (x) = 2x +3tgx B Touke ~, ~ 3 (1 6amm)

3. Pemmts ypaHenue f'(x) =0, rae f(x)=x° +9x* +27x—5(1 6amn)

4. Pemnth HepaBeHCTBO g (x) >0, e g(x) =(3 - 4x)? (10amn)

1
5. Pemmtsb ypaBHenne f'(x) = g'(x), eciu M3BECTHO, UTO £ (x) = 64/x » 8() = Ex +7(1 6ann)

6. Haiftu yrinoBo#t ko3¢ (uUIMEeHT KacaTenbHOM, IpoBeIeHHOH K rpaduKky QyHKINU

f(x)=_x’ —4x—58 Touke ¢ abeuuccoll y = -1 (1 Gamn)
3

7. Ha pucynke nzobpakeHsl rpaduk GYHKIUE y = f(X) U KacaTelbHas K HEMY B TOUKe ¢ abcIpccoit xo. Haiinure
3Ha4Y€HHUE NIPOU3BOIHON (PyHKIMH f(X) B TOUKE Xo.

B

e S
/
T Tx

[ g

0

0-3 6amna — «2», 4-6 0aiI0B — «3», 7-9 6amioB — «4», 10 6awIoB — «5»

KoHnTtponbnas padoTa
BapuanT 3
1. Haiitu mponsBoaHy0 QyHKIUN
1 2
a) £ =32 - — (16 B fm=""" (1 6am)
x-1

6) f(x)= (x> +1)cosx (1 Gamn) r) f(x)=4sin2x —5ctgx (1 6amn)



5 5 1. BTOuKe . —TU (1 Gamm)
2. Haiftu 3Hauenue npon3BoHOM GyHKIMU f(Xx) = _sin 2x 0o =

2 8
3. Pemuth ypaBuenue f'(x) =0, rtne f(x)= (x? —6x+5)% (1 6amn)
4. Pemnth HepaBeHCTBO g'(x) >0, rme g(x) =( 1-5x)° (106amn)
5. Peuuth ypaBHeHue f'(x) = g'(x), ecau u3BecTHO, uto f(x) =(2x—1)°, g(x) =10x +7 (1 6amn)
6. Haittu %’FJ‘IOBOI\/'I K03 PUITUEHT KacaTeTbHOM, TPOBEICHHON K TpauKy QyHKIHH

f(x) =3x" —12x+ 5B Touke ¢ abciuccoi X = = -1 (1 6amn)

+
7. CocTaBUTh YpaBHEHHE KacaTeIbHOM K rpaduky GyHkuun f (x) = x —_BTOUKC y =7 (] Gamwn)
x-1
0-3 0amta — «2», 4-6 6aIUI0B — «3», 7-9 6aiuioB — «4», 10 0amwIoB — «5»

KoHnTtponbhas padota
Bapuanr 4
1. Haiitu mponsBoaHyt0 QyHKIUN
—r3_ 1 x? —6x
a) f(x) =2x - __ (1 621)'[.]'[) B) f(x) = (1 63.]'[)1)
x x+2
6) f(x)=(4—x%)sinx (1 Gamn) r) f(x) =2sin2x —3rgx (1 6amn)

Tt
2. Haiftu 3HaueHne npon3BoHON GyHKIMH [ (X) = Lcos4x B TOYKE xo = 6 (1 6amm)

3. Pewuts ypasaenue f'(x)=0,rne f(x) = (x? —2x-3)? (1 6amm)
4. Pemmntb HepaBeHcTBO g'(x) >0, Tae g(x) =(3—4x)? (16amn)
5. Pemnts ypaBHenue f'(x) = g'(x), ecin u3BectHO, uto f(x) = (3x—5)*, g(x) =96x—17 (1 Gamn)
6. Haiftu yrnoBoi#t k03¢ GUIIEHT KacaTelIbHOM, MPOBEACHHOH K rpaduKy QyHKIIUH
f(x) =2x% +8x—3B TouKe C aGCIUCCON X = -3 (1 6asm)
x-1

" CocTaBUTh ypaBHEHHE KacaTeJbHON K rpaduky Gpynkuuu f(x) =

B Touke X0=—2 (1 Gamr)
x+1

0-3 6amna — «2», 4-6 6aiI0B — «3», 7-9 6amnoB — «4», 10 6amIoB — «5»

PA3JIEJI S. MHOT'OT'PAHHUKU U TEJTABPAILLIEHU S
OK-01, OK-04, OK-06, OK-07

1. TCJIO, MOBEPXHOCTHb KOTOPOI'o COCTOUT U3 KOHECYHOI'0 YHCJIA IJIOCKHUX
MHOT0YI0JIbHUKOB, HA3bIBACTCH:

1. YetplpexyronpHuk 2. MHOroyronsHuk 3. Muororpannuk 4. lllectuyronbHuk

2. OTpe3oK, coeNMHS IO 1Be BePIIUHbI IPU3MbI, He PUHAIJIEKAILINE OTHOU
rPaHW HA3bIBAETCH:

1. Inaronanpio 2. Pebpom 3. I'pannto 4. Ocklo

3. Y npusmbi 60xoBble pedpa: 1. PaBuel 2. Cummerpuunsl 3. [lapamienbHbl U paBHBI
4. IapannenbHbl

4. TI'panm mapajuiesienuinena He UMeKIIHe OOIIUX BEPIIHH, HA3bIBAKOTC:

1. ITIportuBonexammmu 2. [IporuBononoxkubiMu 3. CuMmeTpudHbiMu 4. PaBHBIMEH

5. IlepneHauxyJsip, ONylIeHHbIH U3 BePIINHbI MUPAMUIbI HA IIJIOCKOCTH OCHOBAHMS,
Ha3bIBAeTCSH:

1. Meauanoit 2. Ocwio 3. JInaronaneio 4. BeicoToit



6. Toukxu, He Jexkamye B IVIOCKOCTH OCHOBAHNSI MMPAMU/IbI, HA3bIBAKOTCSH:
1. Bepminaamu mupamusel 2. bokoBeimu pedpamu 3. JIunelinbiM pazmepom 4. BeprmmHamu
rpaHu



7.  BbicoTa 00KOBOI I'PaHM NPABUJILHOI NMPAMU/IbI, IPOBEIEHHAS U3 €€ BePLINHbI,
HA3bIBaeTCH:

1. Menuanoit 2. Anodemoii 3. I[lepnienaukymnsipom 4. buccekrpucoii

8. VY ky6a Bce rpanmu: 1. IIpsamoyromeuuku 2. KBagparer 3. Tpamemuu 4. PoMObI

9.  Teuo, cocTosilee U3 IBYX KPYIOB H BCeX OTPE3KOB, COeTMHAINIUX TOUYKH KPYroB
Ha3bIBAeTCS:

1. Konycom 2. Illapom 3. Humuanpom 4. Cdepoit

10. Y nuaunapa odpasymwouiue:

1. PaBubl 2. [Tapamtenbabl 3. Cummerpuunsl 4. [lapajuienbHbl U paBHbBI

11. OcHoBaHMs DMJIMHAPA JEXKAT B:

1. Ognoit mnockoctu 2. PaBHbIX miockocTax 3. [TapannenbHbix miockocTsax 4. PazHbix
MJIOCKOCTSIX

12. IloBepXHOCTH KOHYCA COCTOUT M3:

1. O6pazyromux 2. I'paneii u pedep 3. OcHoBanus u pedpa 4. OcHOBaHUS U OOKOBOI
MOBEPXHOCTHU

13. OTtpe30k, cOeNMHAONIUI IBEe TOYKH HIAPOBOIl MOBEPXHOCTH U NMPOXOASAIIUIA Yepe3
LeHTp mapa, HapiBaerca: 1. Paguycom 2. Illentpom 3. Ocbto 4. [Iluamerpom

14. Kpyr xkonyca HaspiBaercsi: 1. Bepmmnoii 2. Ilnockoctsio 3. I'panbio 4.
OcHoBaHuneM

15. OcHoBanus NpU3MBbI:

1. ITapamnensusl 2. PaBabl 3. [lepnenaukyinspusl 4. He paBHbI

16. HaiiguTte 00bEM KyOa co cTOpPOHOIT 4cM.

17. Pammyc ocHoBanusi nmanuapa 1,5 cm, Beicora 4cm. Hajitu 00beM 1 muiomaab
0O0KOBOW MOBEPXHOCTH.

18. Oo6pa3ywmas konyca 10cm, a BoicoTa 8cm. Haiinure 00bém KoHyca.

19. Ilaomanbs NOBEePXHOCTH ILIApa paBHA 36 TT cm2 Haiigure 06bém mapa.

20. HaiiTn IMAaroHaJb NPSIMOYTOJIbLHOTO MapaJljieJieNnuIneaa, ecJii ero u3MepeHust
paBHBI 5 cM; 8 cm; 4+/2 cM. BbIYHCINTD 06beM.

21. CeueHueM KOHYCA SIBJISIETCS PABHOCTOPOHHUII TPEYroJIbHUK CO CTOPOHOIi cM.
HajignTe mMoJIHYy10 NOBEPXHOCTH KOHYCA.

TECT «<MHOI'OI'PAHHUKH U TEJIA BPALIIEHUA»2 eapuanm

1.  MHoOrorpaHHMK, KOTOPBIi COCTOMT U3 ABYX MJIOCKMX MHOTOYT0JIbHUKOB,
COBMEIICHHBIX NapaJlieJbHBIM IEPEHOCOM, Ha3bIBAETCH:

1. lMupamupoi 2. [Tpusmoii 3. [Humunapom 4. [lapamnenenunenom

2. Ecuaun 0oxoBble pedpa Npu3Mbl NepHeHAUKYJIAPHbI 0OCHOBAHUIO, TO IPU3Ma
SIBJISICTCS

1. Haknmonnoit 2. ITpaBunibHOit 3. [Ipsimoii 4. Beimykiioi

3. Ecau B 0CHOBAaHMM NPHU3MBI JIEKHT MAPAJLIET0TPAMM, TO OHA SBJISETCH:

1. ITpaBunbHOM npusmoit 2. [lapaimenenunenom 3. [IpaBUJIbHBIM MHOTOYTOJIBHUKOM 4.
[Tupamuton

4.  MHoOrorpaHHHUK, KOTOPbIH COCTOUT M3 IVIOCKOI0 MHOTOYT0JIbHMKA, TOUKH H
O0TPEe3KOB COCJUHSIOIINX UX, Ha3biBaeTcsa: 1. Konycom 2. Ilupamupoii 3. Ilpusmoii 4. Illapom

S. OTpe3ku, coeMHAOLINE BePIIMHY TMPAMHU/AbI ¢ BePpIINHAMH OCHOBAHMS,
Ha3bIBAIOTCH:

1. I'passmu 2. Croponamu 3. bokoBeiMu pebpamu 4. Jlnaronansmu

6. TpeyronbHas nupaMua Ha3bIBaeTCH:

1. IIpaBunbHoM mupamuaoii 2. Terpasgpom 3. TpeyronbHoit nupamunoin 4. HaknoHHoi
MAPaAMUION

7. K npaBuibHbIM MHOTOrpaHHUKaM He oTHocuTcs: 1. Kyo 2. Terpasap 3.
Uxkocasnp 4. IMupamuga

8. Boicora nmpamuasl aBasiercsa: 1. Ocevio 2. Menuanoit 3. [lepnenaukymsipom 4.
Anodemoii



9. OTpe3kn, coeMHSAIOINE TOYKH OKPYKHOCTEH KPYroB, HA3bIBAKOTCS

1. I'pansamu munmuaapa 2. O0pazyronmMu nunuHapa 3. Beicotamu nunuaapa 4.
[lepnenaukynspamMu LUINHAPA

10. IIpsimasi, HpoXoAsLIas Yepe3 HeHTPbI OCHOBAHMI HA3BIBACTCH:

1. Ocwto nmmuHapa 2. Beicoroit nuuHapa 3. Paguycom munuaapa 4. Pedpom munmmeapa

11. Teno, k0TOpPOE COCTOMT U3 TOYKH, KPYIa M OTPE3KOB COeIMHSIOIINX UX,
Ha3bIBAETCS:

1. MTupamupori 2. Konycom 3. [llapom 4. [Hunuaapom

12. Teno, KOTOpPOE COCTOUT U3 BCeX TOUEK MPOCTPAHCTBA, HA3bIBAETCH:

1. Chepoit 2. [llapom 3. Hunmuagpom 4. [omycdepoit

13. I'panuna mapa HaswiBaetrcsi: 1. Chepoit 2. Hlapom 3. Ceuenuem 4.
OKpyXHOCTBIO

14. boxoBasi MOBEPXHOCTh MPU3MBbI COCTOUT WU3:

1. ITapannenorpammoB 2. KBagpatoB 3. PomOoB 4. TpeyroisHHKOB

15. K npaBWJIbHBIM MHOTOTPAHHUKAM OTHOCSTCSI:

1. Terpasap 2. Ky6 u nomekasap 3. Okrasap u uikocadap 4. Bce 0TBETHI BEpHBI

16. Paamyc ocHoBaHusI HMJIMHIAPA 2,5 cM, BbicoTa 12¢Mm. HaiiTu 00beM 1 nJ10maab
00KOBOI1 TOBEPXHOCTH.

17. HaiiguTe MOJHYIO MOBEPXHOCTh Ky0a co CTOPOHO¥ 4cM.

18. Oo6pa3ywmas konyca 10cm, a BoicoTa 8cm. Haiiinte 60KOBYI0 NOBEPXHOCTb.

19. duametrp mapa 12cm. Haiinure niiomaab NoBepXHOCTH HIapa.

20. HaiiTn AUaroHaJ b NPAMOYTOJbHOI0 NapaJJieienuinena, ecJu ero usMepeHust
paBHBI 6 cM; 9 ¢M; 61/3 cM. BEIYnCanTh 00bem.

21. OceBbIM ceYeHHEM HUJIMHAPA SABJISETCH KBAAPAT, IJI0IAAbL KoToporo 16cm?.
HaiinnTe 60K0BYI0 NOBEPXHOCTH HWJIMHAPA.

KJIIOY K TECTY
MHOI'OI'PAHHUKMU U TEJIA BPAHIEHUA
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PA3JIEJI 6. CTEIIEHMU 1 KOPHU. CTEIIEHHASLITOKA3ATEJIBHASA U
JIOTAPUOMHNYECKASA @YHKIIUN
OK-01, OK-02, OK-03, OK-05, OK-07

KonTtpoabHasi paGora nmo anredpe u Hayaaam aHaaun3a Nel
«/lenumocmsb uucen» (MPOPUILHBINA YPOBEHb)
1 sapuanm
1. Haiitu octarok ot nenenus 485638 Ha 5, He BBITTOIHSIS JEJICHUS.
Haiitu nocnenntoro nudpy yucna 37 +4%
JlokasaTk, 4TO YK CIIO0 915 - 327 neanTes Ha 26.
Harypanbusie uncna 8n + 1u Sn + 2 nensatcst Ha HaTypainbHOe yucino m # 1. Haiitu m.
Jloka3aTk, uto ypasHenue 26X + 39y =15 He umeer nenouncneHHbIx peneHuii.

AN

2 2 .
Jlokazats, uto ypasaernne X — V=230 ue mveer nenourcieHHBIX peleHHIA.




KontpoJabHas padoTa no ajaredpe u Hauajgam anaan3a Nel
«/lenumocmsb uucen» (MPOPUILHBIA YPOBEHB)
2 sapuanm

1. Haiitu ocraTok ot nenennst 728362 Ha 4, He BBHITIOJHAS JCICHU.

Haiitu mocieauroro mudpy yucia 9% +2%.

Jlokasats, uro uncio 2°° +4' nenurcs na 17.

Harypanbnsbie uncia 6n + 5u 7n + Saendrcs Ha HaTypayibHOE Yncio m % 1. Haiitu m .
JlokasaTk, uto ypaBHenue 36X + 45y =11 ne umeer nenouncieHHbIX peIIeHHil.

SN T

2 2
Jlokazatp, 9TO YHCIIO d = (x —y) (x +y+ 1) JeNUTCS Ha 4 TIpU JH0OBIX LENbIX X U ).

KonTtposabHas pabora no anredpe u Hayaj1am aHaan3a Ne2
«Anzebpauueckue ypasnenus» (06a30BbIil ypOBEHB)
1 BapuanT

1) Boimomauts nenenne mporowiena X' +3x° —21x” —43x +60  na muorounen
x*+2x -3,
2) Peumts ypashenue 2x° —x° —13x —6=0.

4
3) Bo3sBecTH B CTEIEHD (x + 3) .

(x> +y2=10, _ [xy-x+y=7,
PemuTe cucreMy ypaBHEHMIL: a) 0)

x+y=4 xy+x—y=13;

[2x* =3xy+2)* =4,

B) { ,
szZ +3y” =14.

KoutposbHas padora no ajredpe u Hayajgam aHajan3a Ne2
«Anzebpauueckue ypasnenus» (0a30BbIi YPOBCHB)
2 BapuaHT

4 3 2 2
1) BBIMONHATH [eIeHIE MHOTOWICHA X 9x" +x" +81x+70 Ha MHOTOUJICH ¥ 4dx =35 .

3 2 —
2) Pemmts ypasrermme X —10x" —9x+4 =0

5
3) BosBecTu B cTENICHD (x a 2) .

(x2—y2 =16, 5 {xy—Z(x +y)=2,

4) Pemuth cUCTEMY YpaBHEHUI : ) ix N Xy +x+y=29;

ﬂy2 —xy +x? =21,
v? —2xy+15=0.

KonTtposabHasi pabora no anredpe u Hayajaam aHaan3a Ne2
«Anzeopauueckue ypasnenusa» (MpopuIbLHBIN yPOBEHD)
1 BapuanT

4 3 2
1) Beimonuuts aenenne muorowiena X +3x” —21x" —43x+ 60  ua muorowren



x° +2x-3.



4 3 2
. +x + +x+
2) He BBIIONHAS JCIICHHS, HAUTH OCTAaTOK OT JIeJICHUS MHOTOUJICHA X +x +7x X+3ma

JIBYYIEH X — 2.
3) Pewmts ypashenue 2X° —x° —13x —6=0.

4
4) Bo3BeCTH B CTENEHD (x + 3) .

5) Pemmurs ypaBHEHHE (x +1)(x + 2) (x + 3)(x + 6) =168x".
[2x* =3xy+2)* =4,
6) PemuTs cucreMy ypaBHEHUI {

(2@ +3y7 =14,

KoutpoabHas padora no ajredope u Hayajgam aHajan3a Ne2
«Anzeopauueckue ypagnenusn» (NpOPUILHBINA YPOBEHb)
2 BapuaHT

4 3 2
5) Bwimonmauts nenenne muorodnena X —9x° + x> +81x+70 wa mmorowren x° —4x — 3.

. 4 3 2
6) He BeInmomHss neleHns, HAWTH OCTAaTOK OT JeJICHUS MHOTOUJIEHA 2x" —x’ —=2x" +3x Ha
IBywieH x —1.
7) Pemmtb ypaBHEHUE 3x’ =10x* =9x +4=0.

5
8) BosBectu B cTEICHD (x - 2) .

9) Pemmrs ypaBHEHHE (x —1) (x - 3) (x + 2) (x + 6): 72x°.
(y? = xy+x* =21,
10) Pemnts cucremy ypaBHEHMI {

[y? —2xy+15=0.

KoutpoabHas padora no ajredope u Hayajgam aHajan3a Ne3 A-10
«Cmeneny c deiicmeumensvnovim nokazamenem»  (6a30BbIii ypOBEHb)
1 BapuanTt
1 1
1) Beruncuts: a) 27 [64° —64° : 27, 0) z\/4 +242 E\/4 -22.

2) Yupoctuts Belpaxkenue npu a >0, ¢ >0:
a3 a’e? 1 v J3
a) ——, 0) | —&5 I/ AR
Ve a

Ja

a-—"7

3) Cokpartuth 1podbp ———.
a—49

2

3 3 2\
4) CpaBHUTH uKcIa: a) 4 (Z\\\ u (15 j , 0) ( 7 u l.
A Y

5) Haiiti cymMMy O€CKOHEYHO yOBIBAIONIEN F€OMETPUYECKON IPOTPECCUH, €CITU 6, 5 » 7,

KonTtposabHas padora no anredpe u Hayaj1am aHaan3a Ned A-10
«Cmenens c deiicmeumensvnvim nokazamenem»  (6a30BbIii YPOBEHB)



2 BapuaHT
1 1

1) Beruncnurs: a) 8 :2" +37 [ﬂ;l;, 6) 5\/17 - /46 |j/17 + \/R




2) Yaopoctuts Belpaxkenue npu a >0, ¢ >0:

a) Ya , 6) (6{3+1 Via 1
¢4/t 3 N
g™ 3

3) Cokpatuth ApoOh 8\/2 e .

6 — 64

4) CpaBHHTB uKCla: a) s (E\ " s (ij , 6)1lm (SF\] :
7) 14

\J

5) Haiitu BTOpO# 4ieH OECKOHEYHO YOBIBAIOIICH reOMETPHUIECKON MPOTPECCHH, €CIIH CyMMa e

4NIeHOB paBHa | _, a 3HAMeHaTeNb paBeH _

3 4

KonTtposabHas padora no anredpe u Hayajaam aHaan3a Ned A-10
«Cmenens c deiicmeumensvHvim nokazamenem»  (MpoUIBHBIN YPOBEHBD)

1 Bapuanrt
1 1

1) Berumciuts: a) 27 E(5427 - 64; 127, 6) K/4 +2.2 E\/4 - 2\/5 )

2) Yupoctuth Beipaxkenue nmpu a >0, ¢ >0:

33 J2+1
613\10662 6)( 1 )2 |]Zﬁ+l.

Ve pe=

—a
3) Coxpatutsb apobs npu a >1 N
1
a—2a*+1

4) N36aBUThCS OT HPPALIMOHAIEHOCTH B 3HAMEHATes e ApooH
( 3 a 15 =
| Ja o]
5) YopoctuTh BeIpaxkeHue | —t _ |
\a+3a? 3-a*)
a a a
6) B 6eckoneuHO yOBIBaIOIIEH reOMETPHUUECKOM MPOrpeccruu MEepBhIi WieH Ha 9 Goblie BTOpOro.
CymMmma nporpeccuu, COCTaBICHHOM U3 YJIEHOB JAaHHOM MPOrPECCUU C HEYETHBIMU HOMEpaMH, Ha 12

60)15].].[6 CYMMBI IPOTpECCUH, COCTAaBJICHHOM U3 YJICHOB HaHHOﬁ nporpecCruu ¢ YCTHBIMU HOMCPAMHU.
Haiitu sty nporpeccuto.

KoutpoJabHas padora no ajredpe u Hayajgam aHajaun3a Ne3 A-10
«Cmeneny c oeiicmeumensvHbvim nokazamenem»  (IpOQUILHBINA YPOBEHBD)
2 BapuaHT

—_
—_

) ) V17 =46 17 + /46



1) Borunciurs: a) 8° 127 +37 [B14,

2) YupoctuTs Beipakenue ipu a >0, ¢>0:

0)



a) 4\/; , 0) (&/ﬁ1 )JH Ell_

+ +
3) Coxpatuth ApoOs mpu  a > 1 M.

a2 +2a

4) N36aBuTHCS OT UPPAITMOHAIBHOCTH B 3HAMEHATENe Apoon ——— .

V3-32

(5 o)
——* Ja :

3 d=a 5_ 5 |
\a* +2¥a )

6) Haiitu cymmy 6eckoHeuHO yObIBaroIIeil reOMeTpUYeCKOi MPOrpecct, €ClIM cCyMMa Beex eé
YJICHOB, CTOSIIIMX HA HEYETHBIX MECTAX, B 4 pa3a 0oJjblle CyMMBI BCEX €€ UJICHOB, CTOSIIUX HAa YETHBIX
MECTax, a CyMMa IEPBbIX TPEX WIEHOB POTrpeccuu paBHa 63.

5) YupocTtuTh BeIpakeHHE

KonTpoasnas padora no aaredpe u Hauajaam anaau3a Ned
«Cmenennas (pynkyus» (6a30BBIN YPOBEHB)

1 eapuanm

1) Haiitu o6macts onpexenenust Gyrkmun y =4/2 +0,3x .

—_ 7 o o
2) WM300pa3uth 3ckn3 rpaduka GyHKIUM } = X U HEPEUUCIUTh €€ OCHOBHBIE cBOMCTBA. [Tonmb3ysich

CBOMCTBaMHU 3TOH (PYHKIIMH:

a) CPaBHMTH C EAMHULIEH (0,95)7 ; 0) CpaBHUTH (— 2 @7 u (— 3 \[)7 .

3) Pemuts ypaBHECHHE:

a) Vx+2=3; 6) =x+1; B J2x+5—-Jx+6=1.
1—x

- 2
4) YCTaHOBUTH, PABHOCHIIHHBI I HEPABCHCTBA 1+ >(0 u (7 _x) (2 tx )< 0.
X

3

5) Haiiti pyHKUMIO, 00paTHYIO K QyHKIUH Y= —3 . Yka3aTb e€ 001acTh ONpeIesIeHIsI 1 MHOKECTBO
X —

3HauYCHUH. SIBjsieTcs iu 3Ta GYHKIMSI OTPaHUUCHHOM ?

KonTpoasnas padora no aaredpe u Hayanam anaiauza Ned
«Cmenennas pynkuus» (0a30BBIH YPOBEHb)

2 eapuanm
1) Haiitu ob6nacth onpeneneHus QyHKIUH Y = Y3x-7.

_ 6 o o
2) WM300pa3uth 5ckn3 rpaduka GyHKIUM } = X U HEPEUUCIHTh €€ OCHOBHBIE CBOMCTBA. [Tonmb3ysich
CBOHCTBaMU 3TOH (YHKLINU:

a) CPaBHUTH C €AMHULIEH (1 ,00 1)6 ;  0) CpaBHUTB (— 3 \5_)6 u (— 5 \/5)6.

3) Pemmuts ypaBHEHHE:
a) =2; 6) x+1=1—-x; =1.
Vx+12 \/ B)V3x+1 —/x+8

x—3

4) VYcTaHOBUTH, PABHOCWJIBHBI I HEPABEHCTBA (3 - )C) (Xi + 5) >0 u <0.

X +2



. YkazaTs e€ 0011acTh OTpeAeIICHUS] 1 MHOYKECTBO

5) Haiiti pyHKUMIO, 00paTHYIO K QyHKIUH x+2

3HA4YeHUH. SIBnsercs nu 3Ta QyHKIHUA OrpaHUYCHHON ?



KonTpoasnas padora no aaredpe u Hauajaam anaan3a Ned
«Cmenennas pynkyus» (MpOQUIBHBIA YPOBEHB)

1 sapuanm

1) Haiitu o6nacts onpenenenus Gynkmun ¥ =+ 1—x +/4 = x* .

2) W306pasuts ockus rpaduka GyHKIun y = (x —1)7 + 2 u nepeynciauTh €€ OCHOBHBIE

CBOMCTBA.
3) PemmTs ypaBHEHUE:

D Ax+2+1=0, 2) 3\/24+\/x2 +5=3,

3) S—x—~Jx+7=0. 43¢ +5x+1+~/3¢¥ +5x+8=7.
Jx—1 Jy+1
( + =

4) PemuTs cucTeMy ypaBHEHUI { =3,

lxy=5-x+y.

5) Pewmts HepaeHCTBO VX +2X—8 3)x —4.

KonTpousnas padora no ajaredpe u Hayanaam anaiauza Ned
«Cmenennas pynkyus» (MpOQUITHHBIN YPOBEHB)

2 sapuanm

1) Haiftu o6nacts onpegenenns pyukmun Y =vx +2 +/5—4x — x* .

2) H306pa3uth 3ckus rpadguka QyHKIU ) = (x + 1)4 — 3 M nepeuncIIuTh €& OCHOBHBIE

CBOMCTBA.
3) PewuTs ypaBHEHHUE:

Ix 11-3x* +7

1) + x+1=-2, 2) =3,

3)2—x-— =0, 4 x -5x+16-3 x*=5x+20=0.
AJx+10

[ x—y _ 20
X — y + - )
4) PemuTs cucTeMy ypaBHEHUI xty x+ty

x*+y’ =34,
V8 +2x — X
5) PemmuTh HEPABEHCTBO >6-3x.

KonTtposabHasi padora no anredpe u Hayaja1am aHaau3a NeS
«Ilokazamenvnan goynkyusn» (6a30BBIH YPOBEHD)
1 Bapuanrt

1. Cpasruts uncna: 1) 5% u 57, 2)05" u 0,57,

( 2-3x
2. Pemmuts ypaBHeHue: 1) | J) =25, 2) 4 +2°-20=0.
\5)



( 3y 1
3. PemuTh HEpaBEHCTBO | — | >1-.

\4) 3

- 2
4. Pemmutb HepaBeHCTBO: 1) \/Q) *< l, 2) (_\xz-l >1,

5 13
L)



(x-y=4,
5. Pemmuth cucteMy ypaBHEHUIA 1
5% =25,

6. (momonHMTenbHO) Pemmth ypaBueHne 77 +3[7F =27 +3[2%

KonTtposabHasi pabora no anredpe u Hayaja1am aHaan3a NeS
«Ilokazamenvnan goynkyusn» (6a30BbI YPOBEHD)
2 BapuaHT
1
1. CpaBuutb umcna: 1) 0,572 u 0,571, 2)6° u 6°.
2. Pemmrts ypasuenue: 1) (0,1)*7 =10, 2) 9* =73 -18=0.

1y 5
3. PemmuTh HEpPaBEeHCTBO (1 gj <_.
6

3 x+6
4. PemmTh HEPaBEHCTBO: 1)( 3) >=, 2)

x+y=-2,

5. Pewmmmts cucrem ABHEHUM J X+5
yIP 6" =36

6. (momonHMTENBbHO) Pemmth ypaBHenne 3 +3% =502 —172".
KonTposbHas pabdora o ajnredpe u Havyajgam aHaau3a NeS
«Ilokazamenvnan ghynkyus» (MpoUILHBIN YPOBECHB)

1 BapuanT

1) CpaBHuUTH uKcra (5 —T[)_18 u (5 —T[)_m.

2x-3 __ _ x
2) Pemmts ypaBHEeHHE: a) (0(1) lq_ 6) ? 2\7_9 18=0.
3) Pemmts HepaBencTso: a) \° 3 , | <
9 K7)
4) Pe a e e 2x+5 _ 3x+3 — x+1 x+ 6 Bx-*l.

IIUTH YPABHEHU %l\
5) Pemmts rpaduuecku HEpaBEHCTBO | — ‘ <6+x.

\2)
[ 42

6) (mom.) Pemnth HEpaBEHCTBO | — ) > 3\x\—1

\9)

KonTposbHas padora o ajnredpe u Havyajgam aHaau3a NeS
«Ilokazamenvnasn pynkuyus» (IpoUIHLHBIA YPOBEHB)

2 BapuaHT
1) CpaBHuTb 4ncia (T[—3)_5'6 u (1'[—3)—6.
2-3x
2) Pemmnth ypaBHeHHe: a) |( 1 \) =25, 6) 4 +2°-20=0.

\5)

3) PemmuTh HEPABEHCTBO: a) (\/ﬁ) <_,

o 20,

5 |13|

L)

4) Pemmts ypasuemme 3 +8057 =57 +103"".



5) Peumrts rpaduueckn HepaBencteo 2 =3x —1.



IER
\16 )

KonTtpoabsHasi paGora nmo anredpe u Hayajam aHaau3a Ne 6

«Jlozapugpmuueckaa @ynkyus»
1 Bapuant

6)

(mom.) Pemuts HepasencTso 4

1) Bermermams: 1) log, 16, 2) 577 3) log, 135—log, 20 + 2log , 6.
2

3 4

2) CpaBnutsumcma 10, — wulog, —.
n n5

4

3) PemmuTs ypaBHEHHE logs (2x —1) =2.

4) Pemmuth HepaBeHCTBO 10g 1()C - 5) >1.
3

3
5) Pemmurts rpaduuecku ypaBuenue logsz X = -

6) Pemms ypasnenue log, x +log . x =14.

7) Pemmts HepaBenctBo: 1) logi1(10 — x) + logi(x — 3) = —1
6 6
2) log’ x—2log x<3.

8) ([lononuutensHo) Pemnts ypasuenue log, (3x - 2): 3-2log, (2x —1).

KouTtpoJsbHas padoTa no ajaredpe u HauajaM aHaaunsa Ne 6
«Jlozapugpmuueckaa Qynkuyus»
2 BapuaHT

1 +3log, 5
1) Borauciuts: 1) 10g3E’ 2) 277 3 log, 56 +2log ,12 —log, 63.

2) Cpapmntb uncna 108 1  log

0| W
N | o

=NES

4
i

3) Pemurs ypaBHeHHE log4 (2x + 3) =3.

4) PemmuTh HepaBeHCTBO 10g l()C - 3) >2.
2

5) Pemmts rpadudecku ypasenne log, x = x -1
2

6) Peummts ypaBHeHue logﬁ x +log, x=10.

7) Pemmnrs Hepasercreo: 1)10g KX - 3) +log 1(9 —X)Z -3
2 2

2)log’ x —3log x<4.
8) ([ononuutensHo) Pemnts ypasrenuelog, ., (2x +1 ) =1+2log, ., (3x +1).

KonTposbHas padora o ajnredpe u Havyajgam aHaau3a Ne7
«Tpuzonomempuuecxkue ghopmynvi»



1 Bapuanrt



. . ° S ST
1) Haiiti 3uavyenue Boipakenns: 1) sin150°, 2) cos ™, 3) g™ .
3 4

) 5 Tt
2) Bemuucants SIn O ,cos20 ,ecim cosO = un 0<0O < __.
13 2

sin (0 = ) +sin [3 costt
3) YnpocTuth BeIpaKeHUe ) i .

tga
2sin 20 +cos(3—n—0(\ —sin(T+0a)
4) Jloka3aTb TOXKIECTBO 2 =-2sin 0 .
I+sin = )

5) Pemmts ypaBHeHne cOSSxcos3x =1 —sin Sxsin 3x .

KonTtposabHasi pabora no anredpe u Hayaj1am aHaau3a Ne7
«Tpuzonomempuueckue gpopmynvt»
2 BapuaHT

. 4m o
1) Haiitu 3Hauenne Bepakenns: 1)cos315°, 2) sin =, 3) 1g210°.

2) Berancuts cosOl sin20, ecmu sSiIn0 =__ u <o <TT.

3
TT
13 2

sin 0 sin B —cos(a - B)
c1gP '

3) VYmpocTuTh BeIpaskeHHE

. (IT
sin T[—O()+COSZO( +s1n(_ —O(] 1
2 ctga

4) Jloka3aTh TOXAECTBO

(3t ) 2

sin20d +cos =~ —d

.

5) Pemmts ypasHenue Sin 3xcos x = cos3xsin x —1.

KoutpoabHas padora no ajqredpe u Hayajgam aHajan3a Ne§
«Tpuzonomempuuecxkue ypagHeHusn»
1 Bapuanrt

1) Pemwuts ypaBHenue: 1) V2cosx—1=0, 2) 3tg2x + V3 =0.



2) Haiitu Bce KopHH ypaBHeHus sin — =—  1a OTPEKC [0;3T[] '

vl
3 2



3) Pewuts ypaBHEHUE:

1) 3cosx —cos’ x =0,

2) 6sin’x —sin x =1,

3) 3sin x —5cosx =0,

4) sin 6x —sin 4x =0,

: 1

5) sin‘x+cos'x=cos’ 2x+ _,
4

6) Scosx +2sin x=3.

KonTtposabHas padora mo anredpe u Hayajaam aHaian3a Ne§
«Tpuzonomempuueckue ypasHeHusn»
2 BapuaHT

: X
1) Pemmts ypaBHenue: 1) JZsinx—1=0,  2) tga -/3=0.

x 1
2) Haiitu Bce KOpHM ypaBHEHHsI COS = Ha OTpe3Ke [0;41'[] )

2

9 |

3) Pewuts ypaBHEHHUE:

1) sin’*x —2sin x =0,

2)10cos’® x +3cos x =1,

3) 5sin x +2cosx =0,

4)cosSx +cos3x =0,

) ) 1

5) sin‘x+cos'x=sin’2x— _,
2

6) cosx+3sinx=2.
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