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1. OBIIAS XAPAKTEPI/ICTI/IKA: PABOYEMIIPOT' PAMMBbI
OBIIEOBPA3OBATEJBHOU JTUCHUIIJINHBI
<«MATEMATHUKA»

1.1. Mecto AUCUMILTAHBI B CTPYKTYype npogeccuoHaIbHOI
oOpa3oBareabHoii nporpammsbl CIIO:

OO6meoOpa3oBaTenbHas AUCIUIUITMHA «MareMaTuka» SIBISETCS 0053aTeTbHON YacThIO
0011e00pa30BaTeIbHOTO IHMKJIa 00pa30BaTEIbHOM MPOrPaMMbl B COOTBETCTBUU C
®I'OC  mo  cmemmanbHoct  09.02.07  HMHbopManmoHHBIE  CHUCTEMBI  H
IpOrpaMMHUPOBAHHUE.

1.2. Ieau u nJIaHMpyeMble pe3yJabTAaThl 0CBOEHHUS TUCITUIJIMHBI:
1.2.1. Ileab AMCHUILTHHBI

Copeprkanue rporpamm o011eo0pa3oBaTeNbHON JUCHUIUIMHBI «MaTemaTuka»
HaIpaBJIeHO Ha JOCTHXKEHUE PE3YJIbTATOB €€ U3YUYEHHUs B COOTBETCTBUU C
tpedoBanusiMu GI'OC COO c¢ yuerom npodeccruonanbHoHanpasieHHocTd OI'OC
CIIO.

1.2.2. IL1anupyemsie pe3yJbTaThl 0CBOCHUSA
001eoOpa3oBaTebHON TUCHUILINHBI B c00TBeTCTBHH ¢ PI'OC CIIO uHa ocHOBe
P1rocC COO

Oco0oe 3HaYeHne AUCUUIUINHA UMeeT pu popmupoBanuu U pazButuu OK ullK



Oommue
KOMIIeTeHIIUH

I[lnanupyembie pe3yabTaThl 00yYeHUsI

JAucuuniinHapHbIe

OK 01 Bribupats
CHOCOOBIpEIICHHUS
3aja4
npodeccroHaNIbHO
U IeSITEIIbHOCTH
NPUMEHUTEITHHO

K pa3IMYHBIM
KOHTEKCTaM

OO0mmue
- chopmupoBaTh TpaKIAHCKYIO IO3HUITHIO
oOyyarorerocs KaK AKTUBHOTO u
OTBETCTBEHHOI'O YJIeHa POCCHICKOTO|
oO1ecTBa;

- TOTOBHOCTb K  TyMaHUTapHOH W
BOJIOHTEPCKONIEATENbHOCTH;

- 0CO3HATh JIMYHBIA BKJAJ B IOCTPOCHUH
yCTOMUMBOTO OyayIIEero;

- chopMHpOBaThH MHPOBO33pEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW INPaKTHKH,
OCHOBAHHOTO Ha Janore KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYJIBTYPHOM MUPE;

- CaMOCTOATENbHO  (POpMYIHpPOBaTH U
aKTyaJu3upoBaTh NpoOJIEMy, paccMaTpUBaTHh
€€ BCECTOPOHHE;

- BHOCUTHb KOPPEKTHBBI B JESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLIEHUBATh PUCKH MOCIIEACTBUN AEATEIbHOCTH;
- pa3BHUBaTh KpEATUBHOE MBIIUICHHE TPH
pelIeHNH KU3HEHHBIX IPO0JIeM;

- CIOCOOHOCTH u TOTOBHOCTh K
CaMOCTOSITENIbHOMY TOMCKY METOJIOB PELICHUS]
NPaKTUYECKHUX 3a/1a4, MPUMEHEHHUIO Pa3TUYHBIX
METO/I0B NIO3HAHUS;

- CTaBUTh M (OPMYyIUPOBATh COOCTBEHHBIE

- BJIAJIETh METOJIAMM JT0KA3aTEJIbCTB, AJITOPUTMAMU PEIICHUS]
3a1a4; yMeHue (opMyIUpPOBATH ONpPEACNCHUsI, aKCHOMBI H
TEOPEMBI, MPUMEHATh UX, MOPOBOAUTH JTOKA3aTEIbHbIC
paccyXIEHUs B XOJI€ PEILICHUs 3a1aY;

- YMETh ONEPUPOBATH MOHITUAMHU: CTEIIEHb YHCIIA, Jorapudm
YWCJIA; YMEHHUE BBIIOJHATh BBIYMCICHHE 3HAYCHUN WU
npeo0pa3oBaHus BRIPAXKEHUN CO CTENEHSIMU HJIoTapudmamu,
npeoOpa3zoBaHus JPOOHO-PAMOHATBHBIX BBIPAKEHUN;

- YMETh BbIOMpATh MOAXOASIIMM H3YYEHHBIM METOA s
pelieHust 3aJayu, pacro3HaBaThb MaTeMaThyeckue (aKThl U
MaTEeMaTUYECKHE MOJIEM B NPUPOJHBIX U OOIIECTBEHHBIX|
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOJUTH MPUMEPHI
MAaTEMAaTUYECKUX  OTKPBITUA POCCUUCKOM U  MHUPOBOM
MaTeMaTHYECKONU HAYKH.

- YMETh  OINEPHUPOBATH  MOHSATHUIMU: MHOECTBO,
IIOAMHOXKECTBO, OIEpAallMd HAJ MHOXKECTBAMH; YMETh
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Juis
OIMCAaHUA PEATbHBIX MPOLECCOB U SIBIICHUM U NIPU PEIICHUU
3a/1a4, B TOM YUCJE U3 IPYTUX y4eOHBIXITPEIMETOB;

- yMETh ONEPUPOBATh MOHATUAMH: HATYpPaJIbHOE YHCIO,
LEJI0€ YHCIIO, OCTATOK MO MOJYII0, PalMOHAJIBbHOE YHCIIO,
UPpALMOHATIBHOE YHUCJIO, MHOKECTBA HATYpaJbHbBIX, LEJBIX,
palMOHANIBHBIX, JNEWCTBUTEIbHBIX YUCEIT; YMETh
UCIOJIb30BaTh MPU3HAKUA JEIMMOCTH, HAUMEHbBIIUA OO
NeNUTellb W HauMeHbllee o0llee KpaTHOoe, alropUTM
EBKknMAa mpu peleHuH 3aaad; 3HAKOMCTBO C Pa3JIMYHBIMU
MMO3UIIHOHHBIMU CHCTEMAMU CUHCIICHUS,




3a7a4 B 00pa30BaTEIbHON JEATEIIBHOCTH H
YKU3HEHHBIX CUTYyaIUsX;
- YMETh HMHTErPUPOBATh 3HAHUS W3 Pa3HbIX|
peAMETHBIX 00JIacTei;

- BBIABUTaTh HOBBIE WJAEH, Mpeaiararhb
OPUTHMHAJIBHBIE TOAXO/IbI U PELICHUS;

- HMETh BHYTPEHHIOIO MOTHBAIIHIO,
BKJIFOUAIOLIYIO CTPEMJIEHHE K JOCTHXKEHUIO
LHEJId U yCIEeXy, ONTUMU3M, WHULUATUBHOCT,
YMEHHUE JEHUCTBOBATh, HCXOId W3 CBOUX
BO3MOKHOCTEM

- YMETh ONEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHbIE KOMILUIEKCHBIE YHUCa, MOJYJIb U apryMeHT
KOMIUIEKCHOTO 4ucia, ¢Gopma 3amucy KOMIUIEKCHBIX YHCET]
(reomeTpuueckasi, TPUTOHOMETpPUYECKas U alredpanyeckas);

YyMETh  NPOU3BOAWTH  apumeTHUeckue  ACUCTBUS ¢
KOMILIEKCHBIMH YUCIIaMU; MIPUBOIUTH IPUMEpH]
WCIIOJIb30BaHUsl KOMIUIEKCHBIX YHCENT,;

- yYMETh MOJEIUPOBAaTh peajbHbIC CHUTyaIllud Ha S3BIKE
MaTE€MaTUKH;  COCTaBISITh  BBIPAKCHHUS,  ypPaBHCHHS,
HEpPaBEHCTBA M WX CHCTEMBl IO YCJIOBHIO 3aJayH,
WCCJIEIOBAaTh TOCTPOCHHBIC MOJEIH C HKCIOJIb30BAHHUEM|
amnmapata  anreOpepl, WHTEPIPETHPOBATH  MOTYYEHHBIN
pe3ynbTaT; CTPOUTh MATEMAaTHYECKUE MOJENIU C TOMOIIBIO
TE€OMETPUUYECKUX TOHSATHUH W BEJIMYWH, PEIlaTh CBS3aHHBIC C
HUMH TIPAaKTHYECKHE 3a/laud; COCTaBIATH BEPOSTHOCTHYIO
MOJIeJIb W HWHTEPIPETHPOBATh TMOJYYCHHBINH pE3yNbTaT;
pemaTth NpUKIagHbIE 3a/1a4d CPEICTBAMHU MATEMAaTHYECKOTO
aHalM3a, B TOM YHCIE COIHAIBHO-DKOHOMHUYECKOTO U
bu3nIecKoro xapakrepa

OK 02
Hcnonws3oBath
COBPEMCHHBIC
CpelcTBa MoucKa,
aHanau3a u
MHTEpIpETALNH
nHpopmaruu, u
nH(pOpMaAIMOHHbIE
TEXHOJIOTUH TS
BBITIOJIHEHUS 3a/1a4
npodeccuoHaIbHO
U IeITESIILHOCTH

- YMETh B3aUMO/JIEUCTBOBATH C COI[MATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YYHKIIMSIMHU
1 Ha3HAYCHHUEM;

- CIIOCOOHOCTD OILIEHHWBATh CUTYALUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAIbHO- PAaBCTBEHHBIC
HOPMBI U LIEHHOCTH;

- TOTOBHOCTh K TPYAY, OCO3HaHWE LEHHOCTH
MacTepCTBa, TPYAO0IIO0HE;

- TOTOBHOCTbH K aKTUBHOM JIESATSILHOCTH
TEXHOJOTMYECKON U COLMAILHOM

- YMETh ONEPUPOBATH MOHATUSAMU: pallMOHANIbHAs (QYHKIHS,

nokasaTtenbHas (PyHKUHUA, CTeTeHHas QyHKIuS,

Jlorapudmuueckas QyHKINSA, TPUTOHOMETPUIECKUE
byHKIMM, 00paTHbIe QYHKIIMU; YMEHHUE CTPOUTH rpapuKu
M3y4eHHBIX (DYHKIMHA, NCTIONIb30BaTh TPAQUKH PH U3YUESHUU
[POIIECCOB U 3aBUCUMOCTEH, ITPH PEIICHUH 33]1a4 U3 APYTUX
y4eOHBIX PEAMETOB U 33]a4 U3 PeabHOM KU3HU; BBIPAKATh
(bopMynaMu 3aBUCUMOCTH MEX/1y BETUYNHAMM;
- YMETh OIIEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOXKIECTBEHHOE Mpeo0pa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCUJIBHOCTh

HAIPaBJICHHOCTH, CITOCOOHOCTH

YPAaBHEHHUI, HEPABEHCTB U CUCTEM, PALlHOHAIBHBIE,




WHUIIMAPOBATh, INIAHUPOBAThH U
CaMOCTOSITEJIbHO BBITIOJHATH TaKYIO
JIESITEIILHOCTD;
- MOJTy4YaTh HOBBIC 3HAHUS, €TO
WHTEPIpETALUH, TPEOOPa30BAHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YIeOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH

CO3JaHHUH YYCOHBIX U COTMATBHBIX
MIPOEKTOB;
- BBISIBJISITH IPUYHHHO-CJICICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a7]a9y, BBIIBUTATh THIIOTE3Y
€¢ pEIICHHs], HaXOIUTh apTyMEHTHI JIJIs
JI0OKa3aTeJIbCTBA CBOUX YTBEPKIACHHM, 3a/1aBaTh
napamMeTpPbl U KpUTSPUH PEIICHHUS;
- BJIaJICTh HAaBBIKAMH ITOJTyYCHUS HHPOPMAITHH
U3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSITEJIbHO OCYIIIECTBIIATH TIOMCK, aHAJIH3,
CHUCTEMAaTH3AINI0 U HHTEPIIPETAIUIO
uHGOpPMaIUU Pa3INYHBIX BUAOB U GOpM
MIPEICTABIICHHUS;
- WCIOJIb30BaTh CPeACTBa MH(POPMAITMOHHBIX
¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpTaHU3AIMOHHBIX 33/1a49 C COOJII0ICHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX U ATHYECKUX HOPM, HOPM
nH(opManMoHHON 0€301aCHOCTH;
- BIIaJIeTh HABBIKAMH PACIO3HABAHUS M
3N TEI uHdopmaruu, WHOOPMAITMOHHON

MppaloHaAIbHBIC, TOKA3aTeNIbHbIC, CTCIICHHBIE,
lTorapu(pMUUECKUE, TPUTOHOMETPHUCCKUE YPaBHEHUS,
HEPABEHCTBA U CHCTEMbI; YMETh PEIlIaTh YPaBHCHUS,
HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX PUEMOB,;
pelaTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITAPaAMETPOM;
PUMEHSTHh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JISI
pEIICHHSI MATEMATUIECKHX 3a/1a4 U 3371249 U3 Pa3TUIHBIX
o0JacTel HayKu M peabHOM JKU3HH;
- yMeTh CBOOOJTHO OTIEPHPOBATH OHSATUSIMHU: TBUKCHUE,
napajuieNIbHbIA IEPEHOC, CAMMETPUS Ha MJIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT, MPeoOpa3oBaHue Moa00us,
0J00HBIE (PUTYPBI; YMETh PACIIO3HABATH PABHBIC U
10JJ00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE, UCKYCCTRBE,
ApXHUTEKTYpE; YMETh HCIIOJIb30BaTh FTCOMETPUICCKHE
OTHOIIICHUSI, HAXOAUTh T€OMETPHYCCKUE BETMUMHBI (JITTHA,
yToJ1, IJIOMIa/lb, 00bEM) MPH PEIICHUH 33]1a4 U3 APYTHUX
y4eOHBIX PEMETOB M U3 PEATbHON KU3HU

0e301aCHOCTH JIMYHOCTH




OK 03
[LmanupoBats u
peann30BbIBaTh
COOCTBEHHOE
npodecCUOHAIBHOE
Y JTMYHOCTHOE
pa3BUTHE,
MPEANPUHAMATEITHC
KYIO JICATeIIbHOCTh
B
npodeccuoHaNIbHO
it cepe,
UCII0JIb30BaTh
3HAHUS 110
(dbuHaHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX
KU3HEHHBIX
CUTYaIHsIX

- TOTOBHOCTb K CaMOBBIPQXECHUIO B Pa3HbIX
BUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH
Ka4yecTBa TBOPUECKOH JINYHOCTH;

- UMETh UHTEPEC K pa3InyHbIM cdepam
npodeCCUOHANBHON IS TEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIN BBIOOp Oyayieit
npoeccu U Pean30BbIBaTh COOCTBEHHEIE
’KU3HCHHBIC TUIaHbI; TOTOBHOCTH U
CIIOCOOHOCTH K 00pa30BaHMIO U
caM000pa30BaHUIO HA IPOTSKEHUH BCEH
KHU3HU;

- QHAJIN3UPOBATH MOJIYYEHHBIE B X0/1€ PELICHUS
3aa4d pe3yibTaThl, KPUTHUYECKU OLCHUBATH
UX JOCTOBEPHOCTH, IPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

- CAMOCTOSITEJIbHO COCTABIIATH IJIaH PELICHUS
npoOJeMbl ¢ y4eTOM HMMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXHOCTEH 1
MPEANOYTCHUM;

- YMETh OIIEHHBATh PUCKU U CBOEBPEMEHHO
NPUHUMATH PEUICHHUS 110 MX CHIKCHHIO;

- chopMupoBaTh MPU3HABATH CBOE MPABO H
IPaBO APYTUX JIIOJCH Ha OIIUOKH.

- YMETh ONIEPUPOBATH MOHATHSAMU: PAllMOHATBHBIC,
UppaIMoHaIbHbIe, TIOKa3aTEIbHbIE, CTENICHHBIE,
JorapuMuueckre, TPUTOHOMETPHUUECKHE YpPaBHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OTIEpUPOBATH MOHIATUSAMU: MHOTOTPAHHUK, CCUCHUE
MHOTOTPaHHHKA, Ky0, ImapajuiesenuIie]], mpu3Ma, mupaMua,
durypa u MoBEpXHOCTh BpAIICHUS, [IHUJIUHAP, KOHYC, Iap,
ctepa, cedenust GUTYpHI BpaIleHUs, INTIOCKOCTh, KaCAIOIIAsICS
cdepsl, MIIMHAPA, KOHYCa, IUIOIIA b ITOBEPXHOCTH
TUPAMHU/IBI, TPU3MBI, KOHYCa, IWIMHIPA, TUTOIIAIb ChEepHl,
00beM Kyba, MPSMOYTOIBHOTO MapasuIeTeUIe 1a, MUPAMUIBI,
IPU3MBI, IIMHIPA, KOHYCAa, Mapa; yMeHue n300paxaTh
MHOTOTPaHHHUKH M MMOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT
PYKH, C TTOMOIIBIO YePTEKHBIX UHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMETh paclo3HaBaTh CHMMETPHIO B
IIPOCTPAHCTBE; YMETh PACIO3HABATh MPABUIIbHBIC
MHOTOTpaHHHKHU;

- YMETh ONEPUPOBATH MOHATUSIMU: TPSIMOYTOJIbHAS CHCTEMA
KOOPJMHAT, KOOPAMUHATHI TOYKH, BEKTOP, KOOPIHHATHI
BEKTOpPa, CKASIPHOE IPOU3BEACHHUE, YTOJI MEXIY
BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEJICHNE BEKTOpa Ha
YHCII0; HAXOAWTh C TIOMOIIBIO H3YYCHHBIX (POpMyII
KOOPIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHUE MEKIY ABYMSI
TOYKAMH;

yMETh OIEpPUPOBaTh TOHATUAMHU: Tpad, CBI3HBIN Trpad,
JepeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh H
ONMHCHIBATh Tpadbl PA3IUYHBIMUA CIOCOOAMH; HUCIIOJIb30BATH
rpadbl IpU peleHUH 3a]1ad;

- YMeTh CBOOOJHO OMNEPUPOBATh TOHATHUSMHU: COYECTAHUE,
NEPEeCTaHOBKA, YHCIO COYETAaHWH, YHCIO TIEePECTAHOBOK;
ouHoM HproTOHA; yMETh IPUMEHATH KOMOMHATOPHBIE (DAKTHI
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U pacCy’KIEHUS ISl peLIeHMs 3a/1a4;

- YMETbh HaXOJIUTh BEPOSITHOCTU COOBITHI C NCIIOJIb30BAHUEM
rpauyecKux METOAOB; MPUMEHATh MJIs pELIEHUs 3ajad
(OpMyJIbI CIOXKEHUS U YMHOKEHUS BEPOSITHOCTEH, (hOopMyy|
IOJIHOM BEPOSITHOCTH, (opMyiy bepHymiu, KoMOMHATOPHBIE
dakTtel ¥ (GOpPMyIbI; OLIEHUBATH BEPOSTHOCTU PEANIbHBIX
COOBITHI; yMEThb OINEPUPOBATH MOHATUSAMHU: CllydaiiHasl
BEJIMYMHA, PACHpE/IEeICHUE BEPOATHOCTEH, MATEMATUYECKOE]
OKHMJIaHWE€, JUCHEPCHS M  CTAHJAPTHOE  OTKIOHEHUE
CIIy4aiiHOH  BENWYMHBI, (QYHKIMH paCIpEeNeNeHUs U
IJIOTHOCTH PaBHOMEPHOTI'O, MOKAa3aTeIbHOIO U HOPMAJIBHOI'O
pacnpeneneHnil; yMeTh UCIOIb30BaTh CBOMCTBA H3YYEHHBIX
pacnpeneneHuil  Juid  pelieHMs  3ajad; 3HaKOMCTBO C
HNOHSATHUSAMU: 3aKOH OOJBIIMX YHUCEN, METOAbl BBIOOPOYHBIX
UCCIIEJOBaHUM; YMETh NPUBOAUTH IPUMEPHI IPOSIBICHNUS
3aKOHa OOJBIIMX 4YMCEN B IPUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHUSX;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUIMMU: IIOIIAb
¢burypsl, 00beM (PUTyphl, BETUUHUHA yTIIa, PACCTOSHUE OT
TOYKH /10 IJIOCKOCTH, PACCTOSIHUE MEXKY NPSIMBIMH,
paccTosiHue MEXAY MIOCKOCTSMH, IUIOMIa b CQEpHI,
IJIOLIAb TOBEPXHOCTH MUPAMUIBI, IPU3MBbI, KOHYCA,
MUINHAPA, 00beM Ky0a, IpSIMOYTOJILHOTO TapaJljIe/IenHIea,
nupamMuabl, TPU3MBbI, LHJIMHIPA, KOHYCA, I1apa; yMEHUE
HaXO0JIMTh OTHOIIIEHHE 00BEMOB MOI00HBIX PUTYP




OK 04 Db dexTuBHO
B3aMMOJICICTBOBATH
1 paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

- TOTOBHOCTb ITPOTHBOCTOSTh HICOJIOTUH
PKCTpPEMHU3Ma, HallMOHAIM3Ma, KceHohoouu,
ITMCKPUMUHAIIAN TI0 COITUATTBHBIM,
PEITUTHO3HBIM, PACOBBIM, HAIIMOHAIHHBIM
pU3HAKAM;

- chopMHUPOBaTh HPABCTBEHHOE CO3HAHHE,
ATHYECKOTO ITOBEICHHUS,

- TOTOBHOCTh K TPYIY, OCO3HAHHE IICHHOCTH
MacCTEpCTBa, TPYI0TIO0HE;

- CTABUTH MPOOJIEMBI U 3aa49H, JTOIYCKAFOIIIHE
aJIbTEPHATHBHBIC PEIICHHS,

- BJIAJICTh PA3JIMYHBIMH CIIOCOOaMK OOIICHUS U
B3aMMOJICHCTBYS;

-apryMEHTUPOBAaHHO BECTH JUAJIOT, YMETh
CMSIr4aTh KOH(DJIMKTHBIC CUTYAlUH;

- Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUYKY
BPEHHSI C UCIIOJIb30BAHUEM S3BIKOBBIX

CpPE/CTB; COBMECTHAS JIESATSILHOCTD:

- YMEThb ONEPUPOBATH MOHSTUSAMU: CIy4YaWHBI OMNBIT U
Cily4ailHO€ COOBITHE, BEPOSTHOCTh CIYyYailHOTO COOBITHS;
YMETh BBIUUCIIATH BEPOSTHOCTh C UCIOIb30BaHUEM
rpadUuecKuX METOJ0B; MPUMEHSTH (DOPMYJIbI CIIOKEHUS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
(bopMyIIBI TIPU PEIICHUH 3a/1a4; OIEHUBATh BEPOSTHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CITy9aiiHBIMU
BETUYMHAMU; YMEHHE MPUBOIAUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJIBPIIUX YKCEN B MPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX

- yMETh CBOOOJIHO ONEPUPOBATH MOHITHSIMU: CTEMEHb C
[1€JIbIM [T0KA3aTeNIeM, KOPEHb HATYpaJbHOM CTENEHH, CTETICHb
C pallMOHAJILHBIM MOKa3aTeJIeM, CTENEeHb C IEUCTBUTEIbHBIM
(BEeIIECTBEHHBIM) MTOKa3aTeseM, orapudMm yucia, CUHYC,
KOCHHYC M TAHT€HC TIPOU3BOJIBHOTO YHCIIA;

- yMETb CBOOOJHO ONEPUPOBATH MNOHATHUSAMU: Tpaduk
dbyHkiuu, obpaTHas (QyHKUMS, KOMMIO3WLUS (DYHKIIWH,
muHelHas QyHKUMS, KBaaApaTuyHas QyHKUUS, CTENEHHAs

- IIOHMMATb MW MHCIIOJIb30BaTh HpeI/IMYI_HeCTBaJ(I)YHKHI/IH C IICJIBIM ITOKA3aTCJICM, TPUTOHOMETPUICCKHC

KOMaH/JIHON ¥ UHIUBUAYaIbHOU pabOTHI;

- BBIOMpATh TEMAaTHKY M METOJAbl COBMECTHBIX
NMEHCTBUN C yd4eTOM OOIIMX WHTEPECOB W
BO3MOKHOCTEM Ka)XJ0T'0 YJICHA KOJUIEKTHBA;

- KOOPIUHUPOBATH M BBINOJHATH PAOOTYy B
YCIOBHUSIX ~ pPEANBHOTO,  BUPTYy&JIbHOIO U
KOMOMHMPOBAHHOI'O B3aUMOJEHCTBHSI;

- copmMHpoBaTH  CaMOKOHTPOJb,  YMETh
[IPUHUMATh OTBETCTBEHHOCTh 32 CBOE
[OBEJICHUE, CIIOCOOHOCTh aJalTUPOBATHCA K
OMOLMOHAJIBHBIM HM3MEHEHUSAM U  IPOSIBIIATH
rMOKOCTh, ObITh OTKPBITHIM HOBOMY;

(byHKIIMHM, 0OpaTHbIE TPUTOHOMETpUUYECKUE QYHKIUH,
noka3aTenbHas U Jorapudmuueckas QyHKIUU; yMETb CTPOUTH
rpaduky QyHKIMIA, BEITOIHATH PeoOpa3oBaHus rpapuKoB

b yHKIIHIA;

- YMETh HCIONB30BaTh Tpaduku GYHKIUN Ui U3yYeHUs
MPOIIECCOB M 3aBUCHMOCTEH TpPU peUIeHHH 3ajad M3 JAPYTHX
y4eOHBIX TPEAMETOB W M3 pealbHOW >KU3HM; BBIPAXKATH
(bopMynaMu 3aBUCUMOCTH MEX/1y BETUYNHAMM;

- CBOOO/IHO OMEepUpPOBATh IOHATUSMH: YETHOCTh (DYHKIIMH,
NepUOUYHOCTh  (DYHKIMHM, OrPAHUYEHHOCTh  (YHKIIHH,
MOHOTOHHOCTh (DYHKLIMH, SKCTPEMYM (PYHKLINHU,HAaHOOJIbIIEE U
HalMEHbllee 3HaueHUs (QYHKIMM Ha MPOMEXKYTKE; YMETh
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- chopmup
BKJTIOYAIOIITHEC

ApTyMEHTHI

OBAaThb COoMaJIbHBIC HaBBIKH,
CITOCOOHOCTH BBICTpANBATH

OTHOLLIEHUSI C JAPYTUMH JIOJbMHU, 3a00TUTHCH,
[POSIBJIATH MHTEPEC U pa3peiaTb KOH(DIUKTHI;
- copMHUpOBaThL  MPUHATHIE MOTHUBBI U

OPYTUX JIIOJEW TIIpU  aHAIN3E

PE3YNBTATOB JIEATEILHOCTH

[IPOBOANUTD UCCIIEAOBAHUE (PYHKIINH;

- YMETh HCIIOJIB30BAaTh CBOMCTBA M Trpa@uku (QyHKUMHA A7
pELICHUs YpaBHECHUW, HEPaBEHCTB W 3aJady C IapaMeTpamy;
n300paxkaTb Ha KOOPAMHATHOM IIJIOCKOCTH MHOECTBA
PELICHUI YPaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMEeThb CBOOOIHO OMEPUPOBATH MOHSATHSAMH: TOUKA, MpsSMad,
[JIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd4, IUIOCKHHA YIOJI,
NIBYITPAHHBIM  yTOJI, TPEXTPAaHHBIA YIOJI, IEPECEKaroluecs,
[1apajuleNIbHbIE U CKPELIUBAOIIUECA IPSIMBIE, APAJLIEIBHOCTD
1 IIEPICHINKYJISIPHOCTD IPSAMBIX M IUIOCKOCTEH, YTrOJ MEXIY
[IPSAMBIMH, YTOJ MEXKIY NMPSIMON M IIOCKOCTBIO, YIOJI MEXKIY
[JIOCKOCTSIMH; YMEHHME HCIIOIb30BaTh IIPUM PELICHUU 3a]ay
M3ydeHHblE (AKThl U TEOPEMbl IIJIAHUMETPUHU; YMEHUE
OLICHMBATh Pa3MEpPbl OOBEKTOB B OKPYKAIOLEM MHpPE; YMETH
OIIEpUPOBAThH MOHATHUSMU: MHOTOI'PaHHUK, CEYCHUE
MHOTOI'PDAaHHMKA, IPAaBUJIBHBII  MHOIOIPaHHHUK, IpU3Ma,
nupaMuja, (urypa M HOBEPXHOCTb BpPALLEHUS, LWJIMHID,
KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUYEHUS] KOHYCA
M LWJIMHIPA, NapajuleIbHbIE OCH WM OCHOBAHMIO, CEYCHHE
11apa, IJIOCKOCTb, Kacaromiascs cepbl, LUIMHIPA, KOHYCa;
YMEHHE CTPOUTh CEYEHHE MHOTOIPaHHUKA, HM300paxarth
MHOTOTPaHHUKH, (QUIYpbl M TMOBEPXHOCTU BpALICHHS, HX
CE€YEHHUs, B TOM YHCJIE C ITIOMOLIBIO JJIEKTPOHHBIX CPEACTB;
YMEHHE TMPUMEHSITh CBOWCTBA T'€OMETPUUYECKUX (UTYD,
CaMOCTOSITENIBHO (OPMYJIMPOBATh OIPENEICHUS H3y4aeMbIX
(uryp, BBIIBUraTb TUIIOTE3bl O CBOWCTBAX W IPHU3HAKAX
reoMeTpUYECKUX (pUryp, 000CHOBBIBaTh WIM ONPOBEPraTh HX;
YMEHHE MPOBOAUTH KiIacCU(PUKALMIO GUIYp O PA3IUYHBIM
[pPU3HAKaM, BBINOJHATE HEOOXOAMMBIE JONOJIHUTEIbHBIE
[IOCTPOEHUS

—h
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OK 05
OcCylecTBISATh
YCTHYIO U
MCHbMEHHYIO
KOMMYHHUKAIIMIO Ha
rOCYyJ1apCTBEHHOM
s13pIKe Poccuiickoi
Denepanuy CydeToM
0COOEeHHOCTEH
COIIMAILHOTO U
KYyJIbTYPHOTO
KOHTEKCTA

-  NPUHATh TPAJWLHMOHHBIE HALHWOHAJIBHBIE,
00111eYeI0BEUECKHE I'YMaHUCTUYECKHUE 17|
NIEMOKPATUYECKNE LICHHOCTH;

- COBEpUIEHCTBOBATh A3BIKOBYIO 17|
UUTATEIbCKYI0  KYJbTYpy  Kak  CpEACTBA
B3aMMOJICUCTBUSL MEXAY JIIOABMU U TO3HAHUS
MUpa;

- OCO3HATh ILIEHHOCTH HAy4YHOH JeATEIbHOCTH,
FOTOBHOCTh  OCYIIECTBJISITh  HPOEKTHYIO U
M CCIIEIOBATENIbCKYIO JEATEIIbHOCTD
WHMBUAYAJIbHO U B TPYIIIIE;

-  BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb,

OLICHUBaTh COOTBETCTBUE pE3YJIbTATOB IIEIISM,
OLIEHUBATh PUCKH MOCIIEACTBUN AEATEIbHOCTH;
BJIAJIETh HaBBIKAMU y4eOHO-
MICCIIEIOBATENILCKOM 1 MPOEKTHOM 1€ TENbHOCTH,
HaBBIKAMU Pa3peIIeHuUs

npoOJieM;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmaTax c
YU4EeTOM Ha3HaueHusi MHPOpMAIMU M LEJIeBOU
ayJIUTOPUH, BBIOUpas ONTHUMAIbHYIO (opMmy)|
peCTaBICHNS U BU3YyaIU3alluu;
BJIQJIETh  HAaBbIKAMU  MO3HABATEJIbHOM]
pediieKkcMH  KaK OCO3HAHHsSI  COBEPIIAEMBIX
NMEeCTBUI M MBICTUTEIBHBIX IPOIECCOB, HX|
pE3yIbTaTOB U OCHOBAHUIA

- YMETh ONEPHUPOBATh MOHATUAMHU: CpeHee apuhMeTHIECKOE,
MearaHa, HauOoyblllee W HaWMEHbIEe 3HAYCHUs, pa3Max,
UCTIepCHusi, CTaHIapTHOE OTKJIOHEHHWE YHCIIOBOTO  Habopa;
YMEHHE  W3BICKaTh, HWHTEPIPETHUPOBATH  WHOOPMAIHUIO,
MpECTaBICHHYI0 B TabmuIax, Ha AWarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEAIBHBIX IMPOIECCOB U SBJICHUM;
[PEICTABIATh HHPOPMAIIUIO C TIOMOIITLIO0 TAOJIUIl ¥ TUATPAMM;
MCCIIEIOBATh CTATUCTUYECKHWE JIaHHBIE, B TOM UHCIE C
MpUMEHEHHEM TpaduuecKuXx METOJAOB H  DJICKTPOHHBIX]
CPEICTB;

- YMETh ONIEPUPOBATH MOHATUSIMU: TOUKA, TPsIMasi, INIOCKOCTh,
MIPOCTPAHCTBO, IBYTPAHHBIN YTOJ, CKPEIIUBAIOIIUECS MPSMBIE,
MapauleTbHOCTh W MEPHeHAUKYJSIPHOCTh  MPSMBIX U
MUIOCKOCTEH, Yrod MEXIy MPSAMBIMH, YTOJl MEXIy MpsSMOH u
MJIOCKOCTBIO, YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKH
N0 TIJIOCKOCTH, PACCTOSHUE MEXAY TMPSMBIMH, PACCTOSHUE
MEXKTY TUTIOCKOCTSIMU;
- YMETh UCIOJIb30BaTh MPH PEUICHUH 3a7a49 U3yYeHHbIE (DaKTh]
U TEOpPEMbl IUIAHUMETPHUH; YMEHHE OIICHHBATh pa3Mephl
00BEKTOB OKPY’KAIOIIETO MUPA;
yMETh CBOOOJHO OMEPUPOBATH TOHITHSAMHU: CpEIHEE
apupMeTHIECKOe, MeauaHa, HauOOoJbIIee W HAUMCHbIIIEE
BHAYCHMSI, pa3Max, TUCIIEPCHSs, CTAHAAPTHOE OTKIOHEHHUE JIJIs]
OTMCaHUsl  YHUCJIOBBIX  JAaHHBIX; YMETh  HCCIEAOBATh
CTATHCTUYECKHE JlaHHbIE, B TOM 4YHCIE C MPUMEHEHHUEM
rpadyecKuX METOAOB U DJICKTPOHHBIX CPEICTB; rpaduuecky
MCCIICIOBAaTh ~ COBMECTHBbIC  HAOMIOJIEHUS C  MOMOIIBIO
TuarpamMm paccerBaHUS U JTMHEHHOU perpeccuu
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OK 06 IIposiBisiTh
pak1aHCKO-
MaTPUOTHYECKYHO
[TO3HIIMIO,
TEMOHCTPUPOBATH
OCO3HAHHOE
[MOBEIEHE HAOCHOBE
TpaUITIOHHBIX
00I1IeUEeIIOBEYECKUX
[ICHHOCTEH, B TOM
YHCIIE C YIETOM
rapMOHHU3AIMH
MEKHAIIMOHAIBHBIX
1 MEKPETUTHO3HBIX
OTHOIILICHUH,
[IPUMEHSTh
CTaHJAPThI
QHTUKOPPYIIIHOHHOT
0 ITOBEJICHUS

FOTOBHOCTh K AaKTUBHOM JICITEIILHOCTH
TEXHOJIOTUYECKOM u COIIMaJILHOM
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH,
[JAHUPOBATh W CAMOCTOSITEJIBHO BBINOJIHATH
TAKYIO IESATEIbHOCTD;

- IUIAHUPOBATbL M OCYIICCTBIIATH I[GﬁCTBH?I

YCTOMYHBOTO Pa3BUTHUS YEIOBEUECTBA;
CaMOCTOSITENTEHO OCYIIECTBIISITH
MO3HABATEIbHYIO  JIESATEIbHOCTh,  BBISABIATH
npoOsieMbl,  CTaBUTb W (POPMYJIUPOBATH
COOCTBEHHBIE 3aJadyl B  00pa30BaTEIHHOMU
NEeSTEIIbHOCTH U KU3HEHHBIX CUTYAIUsX;
CIIOCOOCTBOBATH bopMUpPOBaHUIO 7|
MPOSIBIICHUIO IMUPOKON DPYAWIMH B Pa3HBIX
007acTsIX 3HAHWM, TIOCTOSTHHO TOBBIIIATH CBOM
00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHB;

- copmMupoBaTh, pa3BUBATH CIOCOOHOCTH
MOHUMATh MHUP C MTO3UINH JPYTOro YeJoBeKa

BCUCTEMBI
OKpY’Kalollled Cpele Ha OCHOBE 3HaHUSA ueneﬁlpemeHHenoueHHBaTb PaBAOMO00HOCTh PE3YyIbTATOB;

- YMETh pelllaTh TEKCTOBBIC 3a/laud pPa3HbIX THUIIOB (B TOM
YUCJIE Ha TMPOICHTHI, JOJM M YacTd, Ha JIBM)KEHHUE, padoTy,
CTOMMOCTh TOBAapOB W YCIYI, HaJOTH, 3aJa4d U3 00JIaCTH
yOpaBieHUsT  JUYHBIMH U CEMEWHBIMM  (DUHAHCAMM);
COCTaBJIAITh BBIPAKECHHUS, YypaBHEHUs, HEPABEHCTBA M WX

MO0 YCJOBUIO 3aJayM, HCCIEIOBATh IMOJYyYEHHOE

- *ymems onepupoeamv NOHAMUAMU: onpeoenenue, aKkcuomd,
meopema, cneocmeue, C80UCMB0, NPUSHAK, 00KA3AMeNbCmeo,
pasHocunvHble  QOPMYIUPOBKU;  YMemb  POpMYIUPOBaAmMY
0Opammuoe u NPoOMuUBONON0NCHOE YMBEPHcOeHUue, NPUBOOUNY
npumepbl. U KOHMPAPUMEPDL,  UCHOIb306AMb  Memoo,
Mamemamu4eckot UHOYKYUU, HNpo8ooums O00KA3AmMelbHblE

paccysicoeHus. npu pewleHuu 3a0ad, OYeHUs8ams J0SUYECKYIO
NPABUTLHOCHIb PACCYHCOCHULL

- *ymemo 8060010 onepuposama NOHAMUAMU.
nocnredoeamenbHOCHb, apugmemuueckast npoepeccus,
ceomempuieckas — npoepeccus, 0OecKOHe4HO  YOblearwasy
ceomempuyeckas npocpeccusi; ymemb 3a0asamu
nocredogamenvHocmu, 68 ~ MOM  yucie C  HNOMOWbIO
peKyppeHmubIxX hopmyn;

- *ymems  @vlOUpamsb NOOX00AWUL MemoO O peueHUs
3adayu;, NOHUMAHUE 3HAYUMOCU MAMEMAMUKU 6 U3y4eHuu|
NPUPOOHBIX U OOWECNBEHHBIX NPOYECCO8 U ABNEHUU; YMemy
pacnosnaeams — nposeieHue  3aKOHO8 — MAameMamuku 6
LUCKyccmee, yMemb Npuooums npumepbl Mamemamuyeckux|
OMKPLIMUL POCCULUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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OK 07
CoelicTBOBATH
COXPaHEHUIO
OKpYKaroIIEH
Cpenbl,
pecypcocoepexeHn
10, TPUMEHSTh
BHAHUS 00
M3MECHEHHUH KITMMAaTa,
[TPUHITUTIBI
OEepEKITUBOTO
POU3BOJICTBA,

A PeKTUBHO
TelicTBOBATh

B UpE3BbIUANHBIX
CUTYaILUSIX

- HE PUHUMATh JIEUCTBUSA, IPUHOCSIIINE BPE.
OKPYKaroUIEH Cpeae;

- YMEThb MPOTHO3UPOBATH HEOJIArOnpHUsiTHbIC
PKOJIOTMYECKUE MOCIIEICTBUS
MpEANPUHUMAEMBIX JEHCTBUHM, TIPEAOTBPAILATh
1X;

- PACIIMPUTH OIBIT IESITETLHOCTH
PKOJIOTMYECKOW HAMPABJIEHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMBI C
YYETOM aHAIN3Aa UMEIOIIUXCA MaTEPUAIIbHBIX U
HEMATEPUAIbHBIX PECYPCOB;

- OCYIIECTBJIATh LEJICHANPABICHHBIN MOUCK
[epeHoca CpPeiCTB U CIHOCOOOB JIEUCTBUS B
Mpo(ecCHOHANBHYIO CPENy;

- YMETh IEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO
U MPaKTUYECKYI0 001acTH
PKU3HENEATEIbHOCTH;

- IpeJyiaratb HOBBIE IPOEKTHI, OLICHUBATh
MU C TMO3ULHAN HOBHU3HBI, OPUTHHAIBLHOCTH,
PAKTHYECKOW 3HAYMMOCTH;

- J1aBaTh OLICHKY HOBBIM CUTyalHsIM, BHOCUTD
KOPPEKTHUBBI B JEATEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YIbTATOB LEIISIM.

- YMETh OTEpUPOBATh MOHATHAMH: (PYHKIHUS, HETPEpbIBHAS
VHKITUS, IPOU3BOIHAS, TIEPBOOOpa3Has, ONpeIeTICHHBIN
WHTETPa; YMETh HaXOIUTh MMPOU3BOIHBIC dJIEMEHTAPHBIX
(YHKIUH, UCTIONB3Ys CITPaBOYHBIC MAaTEpUAIIbI; HCCIIEAOBATh B
MPOCTEHINNX CITydasx QYHKIIMA HAa MOHOTOHHOCTh, HAaXOJHUTh
HauOOJIbIINE W HAUMCHBIINE 3HAYCHUS (YHKIUH; CTPOUTH
rpauki MHOTOYJICHOB C MCIIOJIb30BAaHUEM armmapara
MaTEeMaTHYECKOTO aHalln3a;

- IPUMEHSTH MPOU3BOIHYIO TIPH PEIICHUU 3a1a4 Ha
NIBHOKCHHE, peliaTh MPAKTHKO-OPHEHTUPOBAHHBIC 33aaud Ha
HanOOJIbIIIE M HANMCHBIITNE 3HAYCHHUS, HAa HAXOXK/ICHHE TTyTH,
CKOPOCTH U YCKOPEHHUS;

- YMETh ONIEPUPOBATH MOHATHSIMHU: IBI)KEHUE B IIPOCTPAHCTBE,
1mo/100HbIe PUTYPHI B POCTPAHCTBE;

- MCTIOJIb30BaTh OTHOIIEHUE TUIONIAIe MOBEPXHOCTEH |
00bEMOB MOI00HBIX (DUTYpP MpH pEIIeHUHU 3a/1a4;

- YMETb BBIYUCIATH TEOMETPUYECKHE BEIMYUHBI (IJIMHA,
yYTOJI, TUTOIIA b, 00BEM, TIJIOMIAAb MOBEPXHOCTH), UCTIONB3YS
M3yYCeHHbBIC (DOPMYIIBI M METOIBI;

- *ymemsv onepupogamev NOHAMUAMU: HENPEPLIBHOCHb
dyHkyuy, acumnmomsl epaguxa @QyHKYuu, nepeas u
emopas npousso0Hasn PyHKYUU, 2eomMempuyeckuil u
DuzUUecKuti cmvic NPOU3BOOHOM, NepeoobpasHasl,
onpeoenennvlll uHme2pai; ymenms HAX00Uumo

acumnmomul  epaguxa  QYHKyuu;,  yMeHue  BbIYUCIAMY
NPOU3BOOHBLE CYMMbl, NPOU3BEOCHUS, YACMHO20 UKOMNOZUYUL
DyHKYUll, HaxoOoums ypasHeHue KacamenbHoUu K papuky
dyuKyuu;
- ¥yMemv  UCNONBL308aMb  NPOU3BOOHYIO OJI1  UCCAEO08AHUS
DyuKyull, Ol HAXOJCOEHUs  HAUIAYHULe20  peuleHuss 6

npumadelx, 6 mom 4ucie CoOyuailbHO-IKOHOMUYECKUX U
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duzuueckux 3adauax, O onpeoeneHusi CKOpocmu U
VCKOpeHUsl;, HaXxo0umo niowaou u 0dvemvl pueyp ¢ noMoubio
uHmezpana;,  NpuBoOUMb  NPUMeEpPbl  MAMEMAMUYECKO20
MOOenupoBarusi ¢ NOMOWbIO QU hepeHyuarbHbiX YPasHeHUl,
- *ymems 8060010 onepuposamu HOHAMUAMU.
NpAMOY20NIbHAS CUCeMa KOOPOUHAM, 8eKMOop, KOOPOUHAMbI
MmouKu,  KOOpOUHAmvbl  8eKmMopd,  CYMMA  BeKMOpO8,
npoussedenue 8eKmopa Ha YUcio, pasiodceHue 8eKmopda no
bazucy, ckaisapHoe npouzgedeHue, 8eKMopHoe Npou3eeoeHue,
V20l MedcOy 8eKmopamu; yMeHue UCNOIb3068aAmb 6eKMOPHbIL
U KOOPOUHAMHBIL MemoO Ol pPeuleHUs: 2e0MempudecKux
3aoau u 3a0ay Opyeux Y4eOHblX NpeomMemos; ONnepuposambv
nouamusamu: mampuya 2x2 u 3x3, onpedenumenb mMampuybl,
ceomMempuiecKuli CMblCll Onpeoerumeis
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJIbHOM

JIMCLMUILIAHBI
2.1. O0BbeM IMCUMILUIMHBI M BUABI Y4eOHO padoThl
Bun yueOHO# padoThI Oovem ¢
yacax
O0beM 00pa3oBaTeIbHON MPOrPaMMbl TUCHUIIJINHBI 256
B T.4.
OcHOBHOE coepKaHue 216
TEOPETUYECKOE 00yUCHUE 176
MPAKTUYECKHUE 3aHATUS 40
IIpodeccuoHATBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 36
(comep:kaHue NPUKJIATHOTO MOTYJIsI)
B T. 4.:
TEOpPETUYECKOE 00yUeHUE
MPAKTUYECKUE 3aHATUS 36
Koncyabranum 4
IIpomexyTouHasi atTecTanusa (IK3aMeH) 18
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2.2, TemaTHyeckuil VIaH M coiepKaHue TUCUMILIMHBI MaTemaTuka

Conepxanue yueOHOro Marepuajia (0CHOBHOe M PodecCHOHAIBHO-

Penrenue 3anau. Bxognoi

Brruucnenuss u npeoOpazoBaHusi. YpaBHEHUsI W HepaBeHCTBA. ['eomerpusi Ha

HaumenoBanue pa3jaeiioB . | O0bem dopmMupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKUE 3aHATHS, MPUKJIATHON
U TeM 4acoB KOMIIeTeHIIU T
MOAYJIb (IPH HAJTUYHMH)
1 2 3 4
Ocnogenoe cooepiicanue
Pa3nen 1. [loBTopeHue 18
KYypca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxanue yueOHOro MaTepuasa
Lensb u 3agaun Lenb 1 3a1a4i MaTeMaTUKU ITPU OCBOCHHUH CIIEUAIBHOCTH.
MaTeMaTUKH Mpu bazoBble 3HaHUS W yMeHUS 10O MaTeMaTHKe B NpPodecCHOHaIbHOW U B
OCBOEHUU CIELUAIBHOCTH. | MIOBCEIHEBHOM JEATCIILHOCTH.
Yucna v BIYUCICHUS JleiicTBUsT HAA  TOJOXKUTEJIBHBIMU W OTPULATENIBHBIMU  YHCIAMHU, C
OOBIKHOBEHHBIMU U JIECATUIHBIMU JIPOOSMHU.
JIeHCTBUS CO CTENECHIMHU, (OPMYIIBI COKPALICHHOTO YMHOXEHUS
KomOunupoBaHHoe 3aHsTHE 4 OK 01, OK 02, OK
03, OK 04, OK 05,
Tema 1.2 Coneprxanue yueOHOro MaTepuasa OK 06
ITponieHTHBIE BRIuMCHEHUA. | [IpocThIe  TPOIEHTHI, pa3Hble CcHnocoObl WX  BbUUCIEHUS. JIuHeiHbIe,
VYpaBHEHUS ¥ HEPABEHCTBA | KBaJIpaTHbIC, IPOOHO-IMHEHHBIC YPaBHEHHSI 1 HEPABEHCTBA
KomOunupoBanHoOe 3aHsTHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codeprcanue
[IpolieHTHBIE BEIUUCIEHUS | HPUKIAOHO20 MOOYs)
B IIPOeCcCHOHATBHBIX [Ipoctele u  crnoxkHble  OpoOUEHTHl.  [IpolleHTHbIE  BBIYUCICHUS B
3aagax npodecCHOHANBHBIX 3a7a4ax
[IpakTrueckoe 3aHsTHE 2
Tema 1.4 Copep:xanue yueOHOro MaTepuana




KOHTPOJIb MJIOCKOCTH
KoMOuHMpoBaHHOE 3aHsTHE 2
KonrponsHas pabora 2
Pa3nen 2 llpsimbie u 30
ILUIOCKOCTH B
NPOCTPAHCTBE.
KoopauHaTtbl 4 BeKTOPbI
B IIPOCTPAHCTBeE
Tema 2.1. OcHOBHBIE Coneprxanue yueOHOro MaTepuasa
HIOHSITUSI CTEPEOMETPHUH. [Ipenmer ctepeomerpuu. OCHOBHBIE MOHATHSA (TOYKA, NpsAMas, IJIOCKOCTb,
Pacnonoxenue npsMBIX U | IpocTpaHCcTBO). OCHOBHBIE aKCHOMBI — crepeomerpuu. Ilepecekarommuecs,
IJIOCKOCTEHN napajulefibHble M CKPEIMBAIOIIMECs TMpsAMble. YTOl MeXAYy MpsSMbIMU B
npoctpanctBe. [lepneHauKyasspHOCTh MpsAMBIX. OCHOBHBIE MPOCTPAHCTBEHHbIE
burypst
KoMOuHMpOBaHHOE 3aHSTHE 4
Tema 2.2. Coneprxanue yueOHOro MaTepuasa
IapannensHocTs npaMeIX, | [lapamiensHble npsiMas U mwiockocTs. Onpenenenue. [puznak. CBoiicTsa. OK 01, OK 03,
MPSIMOU U INIOCKOCTH, [Tapannensubie mnockoctu. Onpenenenue. [Ipusnak. CpoiicTsa. OK 04, OK 07
MIJIOCKOCTEH Terpasap u ero snementol. [lapannenenunen u ero sneMeHThl. CBOMCTBa
MPOTUBOIOJOKHBIX TpaHed H AWaroHalel mnapaenenunena. lloctpoenue
OCHOBHBIX CEYECHMI
KomOunupoBaHHoe 3aHsTHE 6
Tema 2.3. Copepxanne yaeOHOTO MaTepuana
[eprieHAMKYIAPHOCTH [lepniennukynsipubie mpsimbie. [lapamiensHbie TpsIMbIE, MEPIEHAUKYISPHBIE K
IPSIMBIX, IPSIMOM U wiockocTy. [Ipu3Hak nepneHauKyIsIpHOCTH MPSMOM U TIOCKOCTH
IIOCKOCTH, IJIOCKOCTEH KoMOuHMpOoBaHHOE 3aHATHE 4

Tema 2.4. [lepnienguxynsp
Y HakJIoOHHasA. Teopema o
TpeX MEPIEeHIUKYIIpax

Copepxanne yaeOHOT0O MaTepuana

[lepnieHuKyslp W HaKJIOHHAS.
MEXy MPSAMOI U MIIOCKOCTHIO.
VYron mexay miockocTsMu. [lepneHanKyaspHbIe MIIOCKOCTH.

TeopemMa o0 Tpex NEepHEHIUKYJIApPax. YTOJI

PaccrosiHus B mpocTpaHCcTBe




KomOunupoBanHoOe 3aHsTHE 4
Tema 2.5. Koopnunatei 1 | Cozpeprkanue yueOHOTO MaTepuana
BEKTOPHI B IIPOCTPAHCTBE | JlekapTOBBI KOOPJAWHATHI B MpocTpaHCcTBE. BekTopsl B mpocTtpancTBe. CiokeHHne
U BBIUATAHUE BEKTOPOB. YMHOXKEHME BeKkTopa Ha 4ucio. CkansipHoe
npousBeieHre BeKTopoB. [Ipocreiiine 3a1aun B KOOpAMHATaX
KomOunupoBanHoOe 3aHsTHE 4
Tema 2.6. [Ipsmvbie u Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue
IUIOCKOCTH B NPUKIAOHO20 MOOYA)
MIPaKTUYECKUX 3aa4yax B3auMHOe pacrionokeHue npsmeIX B IpocTpaHcTBe. [lapamienbHOCTh NpAMON U
IJIOCKOCTH, MapajuIeIbHOCTh IUIOCKOCTEM, NEPIEHAUKYISIPHOCTh IUIOCKOCTEH.
PacnionoxeHne NpsMBIX U IUIOCKOCTEM B OKpYXKAlIEM Mupe (IpHUpoZE,
apXUTEKType, TeXHUKe). PerieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
[IpakTrueckoe 3aHsATHE 6
Tema 2.7 Pemenue 3anau. | Comepkanue ydeOHOro MaTepurana
[Ipsimbie 1 IOCKOCTH, Pacnonoxenue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. [lepnenauKyasspHOCTb U
KOOPJHHATHI M BEKTOPBLI B | MAPAJUIENIBHOCTh  MPSAMBIX M IUIOCKOcTed. JlekapToBbI ~KOOpAMHATHl B
IIPOCTPAHCTBE npoctpancTBe. BekTopsl B mpoctpaHcTBe. ClI0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEeHUE BEeKTOpa Ha yuciao. KooparHaTel BEKTOpa
KomOunupoBanHoe 3aHsTHE
KontponbHas padota 2
Pa3nen 3. OcHoBBI 26
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
byHKun
Tema 3.1 Copep:xanue yueOHOro MaTepuana OK 01, OK 02, OK
Tpuronomerpuyeckue Pagnannas wmepa yrna. IloBopoT TOYKM BOKpYr Hayajga KOOpAMHAT. 03, OK 04, OK 05
(GyHKLUM Dpon3BoabHOrO | OmpeneneHue CHHYca, KOCHHYCA, TAaHICHCA M KOTAHICHCA. 3HAKH CHHYCA,
yria, yucia KOCHMHYCa, TaHI€HCa M KOTaHI€HCa II0 YETBEPTSIM. 3aBUCHMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJHOI'0 M TOIO XK€ yria
KomOunupoBanHOE 3aHsTHE 4

Tema 3.2 OcHOBHEIE

Coneprxanue yueOHOTO MaTepraa
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TPUTOHOMETPUUYECKHUE Tpuronomerpuueckue TOXJECTBA. [IpeobpazoBanus MPOCTEUIINX
TOXJIECTBA TPUTOHOMETPUYECKHUX BbIpakeHUU. CHUHYC, KOCHHYC, TaHT€HC M KOTaHIEHC

YIJIOB QL U - O

KoMOuHMpoOBaHHOE 3aHsTHE 4
Tema 3.3 Copepxanne yaueOHOTO MaTepuana
Tpuronomerpuyeckue OO6acth onpeeeHUs U MHOKECTBO 3HAYCHUN TPUTOHOMETPUIECKUX (DYHKITHIA.
(GyHKIMH, UX CBOWCTBA U YETHOCTh, HEYETHOCTh, NEPUOAUYHOCTh TPUTOHOMETPUYECKUX  (DYHKIIUH.
rpaduku CgoiictBa 1 rpaduku GyHKIHHA Y = COS X, Y = sin X, y = tg X, y = ctg X. Cxarue u

pacTshkeHue Tpa@uKoB TPUTOHOMETPUUYECKUX (DYHKIIUH.

[IpeoOpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIUH

KomOunupoBanHoe 3aHsTHE 6
Tema 3.4 O6patHbie Coneprxanne y4eOHOT0 MaTepraa
TPUTOHOMETPUUYECKHUE OO6parnble TpuroHomeTpuueckue GyHkiuu. x cBoicTBa u rpaduxy.
Pynicuin KomOunupoBaHHoe 3aHsTHE 4
Tema 3.5 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YPaBHEHHMs U HEPABEHCTBA | PerieHne TPUTOHOMETPUYECKUX YPAaBHEHMH OCHOBHBIX THUIIOB: IPOCTEHIINE

TPUTOHOMETPHUYECKUE YPAaBHEHUS, CBOJSAIIMECS K KBAJApPAaTHBIM., pelIacMble

Pa3IoKEHUEM Ha MHOXKUTEIH, OAHOPOHBIE.

IIpocreiilre TPUroHOMETPUYECKHE HEPABEHCTBA

KomOunupoBaHHoe 3aHsTHE 6
Tema 3.6 Pemenue 3anau. | Comepkanue ydeOHOro Marepurania
Ocnosel Tpuronomerpun. | [IpeoOpasoBanue TPUTOHOMETPUUYECKUX BBIPAKEHUM. Pemenne
Tpuronomerpuyeckue TPUTOHOMETPHUYECKUX YPAaBHEHUN U HEPABEHCTB B TOM YHUCIIE C HCIIOJIb30BaHUEM
byHKIIUN CBOUCTB (pyHKIIUI

KomOunupoBanHoe 3aHsTHE.

KontponbHas padora 2
Pa3nean 4. [IpousBoaHas 50

U 1epBooOOpa3Has
byHKun

Tema 4.1 [Houstue

Coneprxanue yueOHOTO MaTepraa

OK 01, OK 03, OK
04, OK 06, OK 07

N




MpOU3BOAHON. DOPMYIIBI U
npaBHIIa
Qg epeHIMpOBaHUs

[Ipupamenne aprymenta. l[lpupamenune GyHknuu. 3agadu, TPUBOIAIINE K
MOHATUIO MPOW3BOJHOM. OrnpeneneHue MNPOU3BOJHONU. AJITOPUTM OTBICKAHUS
npou3BoaHoi. ®opmynsl quddepenuupoBanus. [IpaBuna quddepenpoBanus

KoMOuHMpoOBaHHOE 3aHsTHE

Tema 4.2 Ilousgrue o
HEIMPEPHIBHOCTH (DYHKITHH.
Meton UHTEPBAIOB

Copepxanne yaeOHOTO MaTepuana

[Tonarue HempepbiBHOW (yHKIMH. CBOMcTBa HempepbBHON (yHKUIUU. CBS3b
MEXIy HENpephIBHOCTbIO U AupdepeHIupyeMOCTbi0 (DYHKIIMM B TOUKE.
ANTOpHUTM pelIeHUs] HEPAaBEHCTB METOJOM HHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHSTHE

Tema 4.3
I'eomerpuueckuil u
(bU3UYECKU CMBICIT
MIPOU3BOAHOM

Copepxanne yaeOHOTO MaTepuana

['eomeTpuyecknii CMBICT TPOW3BOTHOW (PYHKIIMH — YIIIOBOH KO3 HUIIHMEHT
KacaTelbHOU K Tpaduky GYHKIIMH B TOUKE. YpaBHEHUE KacaTeIbHOU K TpaduKy
GyHKIUU. AJTOPHTM COCTAaBJIICHUS ypaBHEHHs KacaTelbHOW K Tpaduky

byakunn y=f(x)

KoMOuHMpOBaHHOE 3aHSTHE

Tema 4.4 MOHOTOHHOCTB
¢ynkuuu. Toukn
JKCTpeMyMa

Copep:xanne yaeOHOTO MaTepuana

Bospacranne u yObiBaHue (DYHKIIMHM, COOTBETCTBUE BO3pAaCTaHUs U yOBIBaHUS
(GyHKIMHM 3HAKy MPOW3BOTHOM. 3a1auyd HA MAaKCHMyM M MHUHUMYM. AJITOPUTM
UCCIe0BaHus PYHKIIMH U TOCTPOCHHUS ee TpaduKa ¢ TOMOIIbIO MPOU3BOAHOMN

KomOunupoBanHoe 3aHsTHE

Tema 4.5 Hccnenoanue
(GYHKUIUH U TOCTpOEHHE
rpaduKoB

Copep:xanne yaeOHOTO MaTepuana

HccnenoBanue pyHKIMM HA MOHOTOHHOCTH M ITOCTPOEHHE IpauKoB

KoMOuHMpoBaHHOE 3aHsTHE

Tema 4.6 Haubonpiee u
HaVMEHbIIIee 3HAYECHUS

byHKIUHA

Copepxanne yaeOHOT0O MaTepuana

Haxoxxnenne HamOOIbIIET0 M HAWMEHBIIETO 3HAYCHUH (DYHKIIMM, TTOCTPOCHHUE
rpadKOB ¢ UCIIOIH30BAaHUEM allllapaTa MaTeMaTUYECKOT0 aHaln3a

KoMOuHMpoBaHHOE 3aHsTHE

Tema 4.7 Haxoxnenue
OINTHUMAJIBHOI'O pe3ylbTaTa
C IOMOILBIO IIPOU3BOJIHON

IIpogheccuonanvno-opuenmupoeannoe cooepicanue (cooeporcanue
HPUKTIAOHO20 MOOYN)

Haumenbiiee u Hanbosnpiee 3HaYCHUE PYHKITUN
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B IMPAKTUYCCKHUX 3ajjadax

[IpakTrueckoe 3aHsTHE

Tema 4.8 [lepBooOpaznass | CozpepkaHue yueOHOTo MaTepuana
¢bynkuu. [IpaBuna O3HakoMJICHHE C TOHATHEM HHTErpasa u rnepBoolOpasHoi ans GyHkiun y=f(x).
HaXO0XICHUS Pemenue 3amau Ha CBSI3b IEpBOOOpPA3HOM M €€ IMPOU3BOAHOM, BBIYHCIICHHE
epBOOOPA3HBIX nepBooOpazHoil i panHOW ¢yHkuumu. Tabmuma dopmyn Uis HaXOXKICHUS
nepBooOpasHbIX. M3ydeHne nmpaBuiia BEIYUCICHHS TIEPBOOOPA3HOM
KomOunupoBanHoOe 3aHsTHE 4
Tema 4.9 [Tnomans Coneprxanue yueOHOro MaTepuasa
KPUBOJIMHENHOU 3ana4yy, IpUBOJAIIME K MOHATUIO ONPEAEIEHHOTO MHTErpajla — O BBIYMCICHUU
Tpaneuuu. Popmyia IUIONIAA KPUBOJMHEWHOW Tpaneuuu. lloHsATHE oOnpenenéHHOro HHTErpana.
Herorona — JleliGuuna I'eomerpuueckuii U (PU3NYECKUN CMBICI ONpPENEICHHOro MHTerpaiga. dopmyia
Herorona — JleitOnuma.
Pemenne 3amau Ha NpUMEHEHHE MHTErpaja Uil BBIYMCICHHUS (PU3MUECKUX
BEJINYNH U IJIONIaeH
KomOunupoBanHoe 3aHsTHE 4
Tema 4.10 Pewienue Conepxanue yueOHOro MaTepuasa
3anad. [IpousBonHas u @®opmynel u  mpaBuwna auddepenuupoBanus. MccnemoBanue (GyHKIMHA C
nepBooOpaszHas QyHKIMU. | IIOMOIIBIO Ipor3BoAHON. Hanbosbliee u HauMeHbIlee 3HaYECHHs () yHKIIUAH.
Brruucnenune neppoodpasznoii. [lpumenenune nepBooopa3Hoit
KomOunupoBanHOe 3aHsTHE
KonrponsHas padora 2
Paznea S. 40
MHOrorpaHHHMKH M TeJa
BpallleHHsA
Tema 5.1 Ipusma, Coneprkanne yueOHOTO MaTepraa ((;IIi (())16, ((;IIi (();;’
napasuienenunesn, Kyo, [Ipusma (HakiioHHAsA, mpsiMasi, MpaBWibHAsI) U e€ 3nemeHThl. [lapannenenunen. ’
NApaMHUAA U UX CCUCHUS CaoiicTBa npsimoyroasHOro napamienenumneaa. Ky6. [lupamuna u e€ 31eMeHTHI.
[IpaBunbHas nupamuaa
KomOunupoBanHoe 3aHsTHE 8

Tema 5.2 [IpaBunbHbIC

Coneprxanue yueOHOTO MaTepralia
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MHOI'OI'paHHUKH B JKU3HU

[Inomane TOBEPXHOCTH  MHOTOrpaHHUKOB.  [IpocTeiimme  KoMOMHAIMH
MHOTOTPaHHUKOB. BhIUuCIIeHNE 3€MEHTOB MPOCTPAHCTBEHHBIX (uryp (péopa,

auaroHaiu, yrisl). [IpaBuiibHbIE MHOTOTpaHHUKH

KomOunupoBaHHoe 3aHsTHE 8

Tema 5.3 IIpogheccuonanvno-opuenmuposannoe cooepircanue (cooeprrcanue

HunmuHap, KOHYC, Wap u RPUKTAOHO20 MOOYA)

UX CEYCHHUS Hunmuuap, xonyc, chepa m map. OCHOBHBIE CBOMCTBa MPSMOTO KpPYrOBOTO
UWIMHIpA, MPSMOTO KPYroBOro KoHyca. M3o0pakeHue Ten BpalleHHs Ha
wiockoctu. [lpencraBnenne 00 yceu€éHHOM KoHyce. CedeHuss KoOHyca
(mapanenpbHOe OCHOBAHUIO U MIPOXOIAIIECE Yepe3 BEPIINHY), CCUSHUS UIHMHIpa
(mapaienbHO M MEePIEHANKYISIPHO OCH), CEUCHUSX Imapa. Pa3BépTka nunuHapa
1 KOHYCa
[IpakTrueckoe 3aHsATHE 6

Tema 5.4 O6beMbI 1 Coneprxanne y4eOHOT0 MaTeprana

IUIONIAI TOBEPXHOCTEN O0bem mpsiMoyrojibpHOro mapatenenunena. O0bem kyba. OObeMbl MpsIMOI

TN npu3Mbl U HHAPA. OO0beMbl mupaMuabl U KoHyca. O0BeM mapa
KomOunupoBanHoe 3aHsTHE 8

Tema 5.5 [Ipumepsr Ilpogheccuonanvno-opuenmuposannoe cooepoicanue (cooeporcanue

CUMMETpUI B IPODECCUU | HPUKIAOHO20 MOOYIA)

[ToHsITHE O CHMMETPHUU B MPOCTPAHCTBE (LIEHTPATbHAS, OCEBasi, 3ePKATbHAS).
O06o001IeHre TPEeICTaBICHUI O MPAaBWJIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyoO,
OKTa’p, J0JIeKa’Ap, HKOCAIP).

[Tpumepsr cummeTpuii B mpodeccun

[IpakTrueckoe 3aHsTHE 4

Tema 5.6 Pemenue 3anau. | Comepikanue ydeOHOro MaTepurania

MHororpaHHUKY ¥ TE/A OOBbeMBbI U TIOMIAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

BpallCHHA KoMOuHMpoBaHHOE 3aHsTHE 4
KontponbHas padota 2

Pa3nen 6. Ctenenu u 54 OK 01, OK 02, OK

KopHu. CTenenHas,
NoKAa3aTeJIbHasl H

03, OK 05, OK 07




Jorapupmuyeckasi
byHkun

Tema 6.1 Crenennas
¢dyHKLUs, €e CBOWCTBA.
[IpeobpazoBanue
BBIPAXKEHUM C KOPHSAMH N-
Oi1 cTeneHn

Copepxanne yaeOHOTO MaTepuana

TToHATHE KOPHS N-Oif CTENEHM M3 JeHCTBHTENbHOro uncna. OyHkmmn y = VX
ux cBoicTBa M rpaduku. CBoiicTBa KopHS n-oif creneHu. [IpeoOpazoBanue
UPPaLMOHATILHBIX BBIPAKEHUM

KomOunnpoBaHHOE 3aHsTHE

Tema 6.2 CpoiicTBa
CTEIIEHU C PallMOHAJIbHBIM
U JeMCTBUTEILHBIM
MMoKa3aTeIsIMHu

Coneprxanue yueOHOTO MaTepralia

[ToHATHE cTemeHM C palMOHAIBHBIM TMOKaszaresneM. CTerneHHble (QYHKIUH, UX
CBOMCTBA U TpapuKu

KoMOuHMpOBaHHOE 3aHsTHE

Tema 6.3 Pemenue
HPpALMOHATILHBIX
ypaBHEHUU

Coneprxanue yueOHOTO MaTeprala

PaBHOCHIIBHOCTH MPpAIIMOHATBHBIX YpaBHEHU. METOIbl UX pPEeIICHUs

KoMOuHMpOBaHHOE 3aHSTHE

Tema 6.4 ITokazarenbHas
¢dyHKLUs, €e CBOWCTBA.
IToxa3aTennHBIC
ypaBHEHUS U HEPABEHCTBA

Copepxanne yaeOHOTO MaTepuana

Cremnenn ¢ MMPON3BOJIbHBIM I[CflCTBHTG.HBHBIM IIOKa3aTcIEM. OHpGI[G.HeHI/IG
MOKa3aTeIbHOM (YHKIIMM W €€ CBOMCTBA. 3HAKOMCTBO C IPHUMEHCHHEM
nmokazaTenbHOM (yHKIHMH. PemeHne TmoKa3aTeTbHBIX YpPaBHEHUH METOJ0M
YpaBHUBAaHMUSI  TOKa3arejaeld, METOJOM BBEICHUS HOBOM  IMEPEMEHHOM,
GbyHKIIMOHANTBHO-TpaduuecKuM MeToI0M. Perienre nokasareabHbIX HEPAaBEHCTB

KoMbOuHMpoBaHHOE 3aHsTHE

Tema 6.5 Jlorapudm
yncia. CBoHMCTBa

Copepxanne yaeOHOTO MaTepuana

Jlorapudm uncna. CoiictBa norapudmon. Onepanus JorapuGMUpOBaAHUS

aoraprupmMoB KomOunanpoBanHoe 3aHsTHE
Tema 6.6 Copep:xanue yueOHOro MaTepuana
Jlorapudmuueckas Jlorapupmuueckas QyHkuus u ee cBoiictBa. IloHsTHe morapupmMuUEcKoro

¢dyHKLUs, ee CBOWCTBA.
Jlorapugmuueckue
ypaBHEHHsI, HEPAaBEHCTBA

ypaBHeHus. Ornepanus NOTEHIUPOBaHUS. TpuU OCHOBHBIX METO/Aa PEIICHHS
norapu(MHUUECKUX  YpaBHEHHWiIl:  (YHKUMOHAIBbHO-TpaUUYECKHil,  METOA
MMOTEHIIMPOBAHUsS, METOJl BBEICHMUsS HOBOW mepemMeHHOW. Jlorapmpmmueckue
HEpaBEHCTBA

KomOunnpoBanHOE 3aHsTHE
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Tema 6.7 Jlorapudmer B
NPUPOJIC U TEXHUKE

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (codeprcanue
RPUKTAOHO20 MOOYI:)
[Ipumenenune norapudma. Jlorapupmuueckas cnupanb B mnpupone. Ee

MaTeMaTUYECKUE CBOMCTBA

[IpakTrueckoe 3aHsTHE 4
Tema 6.8 Pemenue 3amau. | Comepkanue ydeOHOTo MaTepurania
Crenennas, Crenennas, moka3arenbHas 1 Jorapudmuueckas GyHKun. Pemenne ypaBHeHUH
nokasareibHas 1 KoMOuHMpOBaHHOE 3aHSTHE
norapumMuIecKas KonTponbsHas pa6ora 2
byHKIIUN
Pa3znen 7. daemeHTHI 34
TEOPUH BEPOATHOCTEH U
MaTeMaTH4YeCKOH
CTATUCTHKHU
Tema 7.1 CobOpiTHE, Coneprxanne y4eOHOT0 MaTepraa
BEPOSTHOCTH COOBITHSI. CoBMecCTHBIE M HECOBMECTHBIE COOBITHS. TEOpeMbl O BEPOSTHOCTA CYMMBI
CrnoxeHue 1 yMHOKEHUE COOBITHH. YCIIOBHAs BEPOSTHOCTh. 3aBUCHMBIE W HE3aBUCHUMBIE COOBITHS.
BEPOSATHOCTEMN Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITHI
KomOunupoBanHoe 3aHsTHE 8
Tema 7.2 BeposTHOCTS B Ilpogheccuonanvno-opuenmuposannoe cooepoicanue (cooeporcanue OK 02, OK 03, OK 05
npodeccuoHaNTbHBIX RPUKTAOHO20 MOOYI)
3aJadax OTHOCHUTENbHAS YACTOTa COOBITHSI, CBOMCTBO €€ YCTOMUMBOCTH. CTaTHCTUYIECKOE
orpeiesieHue BepoATHOCTH. OLeHKa BEPOSITHOCTU COOBITHS
[IpakTuueckoe 3anarue 8
Tema 7.3 JluckpeTHas Coneprxanne y4eOHOT0 MaTepraa
Cy4aifHas BeJIMYMHA, Bunpl cnydaitneix BennmuuH. OnpeneneHue AUCKPETHOW CIydailHOW BEJTWYWHBI.
3aKOH €€ pacIpeaesIeHus 3aKOH pacHpenesieHus AUCKPETHOM Cily4allHOM BennuyuHbl. Ee 4uciioBbie
XapaKTePUCTUKU
KomOunupoBanHoe 3aHsTHE 8

Tema 7.4 3agaun
MaTeMaTUYECKOH

Copep:xanne yaeOHOT0 MaTepuana

[lepBuuHas 00paboTKa CTaTUCTUYECKHX HaHHBIX. UHCIIOBBIE XapaKTEPUCTHUKU




CTaTUCTHUKHU. (cpennee apudmermueckoe, MeaWaHa, pa3Mmax, aucnepcus). Pabora ¢
Tabauamu, rpadgukamMu, AuarpaMMaMu

KomOunupoBanHoe 3aHsTHE 8
Tema 7.5 DnemeHTbI Bunsl  coObITHH, BeposATHOCTh  cOObITHHA. CiloXeHHe U  YMHOXCHHE
TEOPUU BEPOATHOCTEH U BEpOSTHOCTEM. JlMCKpeTHas cilydaliHas BEIWYWHA, 3aKOH €€ PpacCIpeiciICHHUs.
MaTeMaTUYECKOU 3aauyn MaTeMaTUYECKOH CTATUCTUKH.
CTaTUCTUKH KonTponbnas pabora 2
IIpomexyTounas arrecranus (JK3amMeH) 18
Koncyabranun 4
Bcero: | 256
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3. YCJOBUS PEAJIU3ALIMM ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOI
JUCHUIIIAHBI

3.1. lnsa peanusanuu NporpaMMbl JUCHUIUIUHBI TOJKHBI OBITH IPEYyCMOTPEHbI
CJEIYIOIINE CIIEIUAIbHbIC TTOMEIICHUS:

Peanu3zanus nporpamMmbl AUCHUILTAHBL TpeOyeT HaNIU4YUsl y4eOHOTO KaOMHeTa
MaTeMaTHKH.

O6opynoBanne yueOHOTO KaOWHETA:

- I0CaJ0YHBIE MECTA MO KOJIMYECTBY 00yUaIOIINXCS;

- pabouee MecTO MpenogaBaTers;

- KOMIUIEKT y4eOHO-HaTJIS AHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJaHus AJIs1 KOHTPOJIBHBIX paboT;

- mpo¢eCcCHOHAILHO OPUEHTUPOBAHHbBIE 3aJaHMS;

- MarepHalibl 9k3aMeHa. TeXHUYeCKre CpeicTBa O0yUeHUS:

- TEPCOHATbHBII KOMIBIOTEP C JIUIEH3UOHHBIM ITPOTPAMMHBIM 00€CIIEUCHUEM;
- TMPOEKTOP C IKPAHOM.

3.2. HNudopMmanuoHHoe odecnevyeHHe peaaTu3auu NporpaMmbl
ITepeyeHb pekoMeHayeMBbIX Y4eOHbIX u31aHuii, UHTEepHeT-pecypcos,
AOIOJTHUTEIbHOM JINTEPaTypPbl

3.2.1. OcCHOBHBIE MeYATHLIEC U3AHUSA

1. Maremaruka: yueOnuk/ bammakoB M.U.- 2-e uzn., crep. - M: KHOPYC,2019.
(Cpennee npodeccroHaIbHOE 00Opa30BaHUE)

2. Marematuka: anrebpa M Hayala MaTEMaTHYECKOTO aHallu3a, TI'€OMETPHS.

Anrebpa u Hauaja mateMarndeckoro ananuza. 10-11 xmacc. Anumon IILA., Konsrun
FO.M., TkaueBa M.B. u apyrue. - M: IIpocsemenue, 2022.

3. MaremaTtuka: anreOpa W Havalla MaTeMaTUYECKOrO0 aHalin3a, T'€OMETPHS.
['eometpus. 10-11 knacc. Aranacsu JI.C., bByry3os B.®., KagomuesC.b. u apyrue. - M:
[Ipocsemenne, 2022.

4. Marematuka: anredpa u Hayajaa MaTEMaTUYECKOTO aHanu3a, reometpus. 10-11
KJaccel. AnreOpa u Hadaia mMaTeMatudeckoro aHanmms3a. B 24. Yacte 1: YueOHuUK mis
ydanxcs oOpa3oBaTenbHBIX opranu3auuii  (0a3oBblii  ypoBenb)/MopakoBud A.l'.,
CemenoB I1.B.; Yacte 2. 3agayHuK sl ydammxcsh 00pa30BaTeNIbHBIX OpraHu3aiui
(6a30BbIl ypoBeHb)/ Mopakosuu A.I'. u apyrue; noa penakiueit Mopakosuua A.I'. - M:
Mmuemo3suHa, 2018.
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6. Marematuka: anrebpa M Hayajla MaTEMaTHYECKOTO aHallM3a, T'€OMETpHS.
Anre6pa u Hauaja Matematuueckoro ananuza. 10 knacc.Hukonsckuit C.M., Ilortamnos
MK., PemeraunkoB H.H. wu napyrue. -M: Ilpoceemenue, 2021.

7. Marematrka: anrebpa W HadJajia MaTEMAaTHYECKOTO aHAIM3a, T€OMETPHS.
Anrebpa u Hauaia maTemaTudeckoro anamusa. 11 kmacc.Hukonsckuit C.M., Ilotamos
MK., PemeraunkoB H.H. wu apyrue. -M: Ilpoceemenue, 2021.

8. Marematuka: anrebpa W Hadajia MaTEMaTHYECKOTO aHAIM3a, T€OMETPHS.
['eometpusa.10-11 kmacc. IloropenoB A.B. Maremaruka: anrebpa u Havana
MaTeMaTH4EeCKOro ananu3sa, reometpusi. ['eomerpus.10-11 kiacc. [Toropenos A.B. - M:
[Ipocsemienne, 2019.

3.2.2. DJIeKTPOHHBbIE U3IAHUS

1. Bceepoccuiickue narepuer-onumnuazasl. - URL: https://online- olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 31€KTPOHHBIN.

2. Enunas komnekuus uudpoBsix 00pa3oBaTeiabHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (nata oopamienus: 08.07.2022). - TekcT:3MeKTPOHHBIN.
3. Nudopmarmonnas cucrtema «EqnHoe OKHO JOCTyIa K 00pa3oBaTEIbHBIM
pecypcam». - URL: http://window.edu.ru / (matao6pamenusi: 02.07.2022). - TekcrT:
AJIEKTPOHHBIN.

4. Hayunas snexkrponnas 6ubimotexka (H9b). - URL: http://www.elibrary.ru
(mara oopamenus: 12.07.2022). - TeKCT: 3JIeKTPOHHBIMN.

5. OTkpoIThIN KOJUTeIK. Matemartuka. - URL: https://mathematics.ru /(gaTa
obpamenus: 08.06.2022). - TeKCT: 37E€KTPOHHBIH.

6. [ToBTOopuM matematuky. - URL: http://www.mathteachers.narod.ru /(nata
obpamenus: 12.07.2022). - TeKcT: 37€KTPOHHBIH.

7. CrnpaBOYHHUK M0 MaTEMATUKE JJIs ITKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mata obpamenus:12.07.2022). -
TeKCT: ANEeKTPOHHBIN.

8. Cpennss MaTeMaTnyeckas HHTepHeT 1mkoia. - URL:
http://www.bymath.net / (nata o6pamenus: 12.07.2022). - TekcT:30€KTPOHHBIH.

9. denepanbHbIi mopTan «Poccuiickoe odpazoBanue». -URL:
http://www.edu.ru / (nata obpamenus: 02.07.2022). - TeKCT:IeKTPOHHBIH.

10. denepanbHbIA IEHTP HHPOPMALTMOHHO-00Pa30BATEIHHBIX PECYPCOB. -
URL: http://fcior.edu.ru / (nata obpamenus: 01.07.2022). - TekcT:31eKTPOHHBIMI
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHMUSI OBIIIEOBPA3OBATEJIbHOM JUCIUILIAHBI

KoHTpoib W omeHKka pe3yJbTaTOB OCBOCHMS O0IIe00pa3oBaTENbHOM IUCHMUILIMHBI PACKPBIBAIOTCS Yepe3 AMCIUIUIMHAPHBIE
pe3ynbTaThl, HalpaBieHHbIE HA (OPMHUPOBAHUE OOIIMX U MPOPECCUOHAIBHBIX KOMIETEHIMN M0 pa3fenaM U TeEMaM COJepKaHus

y4eOHOro Marepuasna.

Oo0masi/mpodeccuonajbHas
KOMIIETEHITUsI

Paznen/Tema

Tun oueHoYHBIX MEpONPUATHS

OK 01 Brei6upats ciocoOb1
peteHus 3a1a4
mpodecCuOHATLHOMN
NesITeTbHOCTH IIPUMEHHUTEITBHOK
Pa3IMYHBIM KOHTCKCTaM

P 1, Tema 1.1, 1.2, 1.3 [T-0/c9, 1.4.

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

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

P 4, Tems1 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 T-o/c, 4.8,
4.9,

4.10

P 5, Temsi 5.1, 5.2, 5.3 [l-o/c, 5.4,5.5,5.6

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 T-o/c, 6.8

TectupoBanue Y CTHBIN ONpOC
MaTteMaTH4eCKUM TUKTAHT
NHauBuyaibHasi CaMOCTOSTENbHAS
pabota [Ipeacrasnenne
PE3yJIbTaTOBIPAKTHUECKUX PabOT
3anuTa TBOpUeCKuX padbor3amura
WHIMBUTyaJIbHBIX MPOEKTOB
KonTtposarsHas pabota

OK 02 Ucnonb3oBath
COBpEMEHHBIE CPEJICTBA MOWCKA,
aHaJIM3a U WHTEPIIPETAINU
nH(popMaruu,u
MH(POPMAIMOHHBIE TEXHOJIOTUN
TS BEITIOJTHEHMSI

3agaq mpodeCcCUOHATBHON
NesTeTbHOCTH

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

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1I-o/c, 6.8
P 7, Temsr 7.1, 7.2 I1-o/c, 7.3, 7.4

TectupoBanue Y CTHBIN OIpOC
MareMaTH4eCKU TUKTAHT
NuauBuayaibHas cCaMOCTOATEbHAS
pabota IIpeacraBnenue
PE3yJIbTAaTOB MPAKTUYECKUX pabOT
3anuTa TBOpUeCKuX padbor3amura
WHIMBU1yaJIbHBIX MPOEKTOB
KonTponbHas paborta
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OK 03 IInanupoBaTh u
peann30BbIBaTh COOCTBEHHOE
npodeccruoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeAnpUHUMATENBCKYIO
NesTeNbHOCTD B
npodeccuoHabHOU chepe,
MCIIOJIb30BaTh 3HAHUS 110
(bruHAHCOBOW T'PAaMOTHOCTH B
PA3TUYHBIX )KU3HEHHBIX
CUTYaIHsIX

P1,Temal.1,1.2,1.3 I1I-0/c, 1.4.

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

P 3, Temnr 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 I1-o/c, 4.8,
4.9,

4.10

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

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

TectupoBanue Y CTHBIM ONPOC
MareMaTH4eCKU TUKTAHT
NuauBuayaibHas CaMOCTOATEIbHAS
pabota IIpeacraBnenue
PE3yJIbTaTOBIPAKTHUYECKUX PabOT
3anuTa TBOpUeCKuX padbor3amura
WHIMBU1yaJIbHBIX MPOEKTOB
KonTponbHas pabota

OK 04 DddexTuBHO
B3aMMO/JICIICTBOBAThH U pabOTaTh
B KOJUIEKTHBE MKOMAaH/IE

P1, Temal.l, 1.2, 1.3 I1-o0/c, 1.4.

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

P 3, Temn1 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, Temsr 5.1, 5.2, 5.3 I1-0/c,5.4,5.5,5.6

TectupoBanue Y CTHBIN OIPOC
MareMaTH4eCKU TUKTAHT
NuauBuayaibHas CaMOCTOATEbHAS
pabota IIpeacraBnenue
PEe3yJIbTaTOBIPAKTHUYECKUX PabOT
3anuTa TBOpUeCKuX padbor3amura
WHIMBU1yaJIbHBIX MPOECKTOB
KonTtposarsHas pabota

OK 05 OcyuiectBiasiTh YCTHYIO
U MUCbMEHHYI0 KOMMYHHKAIUIO
Ha TOCYJJaPCTBEHHOM SI3bIKE
Poccutickon @eneparuu ¢
Y4€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.3 II-o0/c, 1.4.

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

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/c, 6.8
P 7, Temsr 7.1, 7.2 I1-o/c, 7.3, 7.4

TectupoBanue Y CTHBIN ONPOC
MartemMaTHYeCKUN TUKTAHT
WNHauBHyalIbHASI CAMOCTOSTEIbHAS
pabota

[IpencraBienue pe3yibTaToB
MPaKTUUYECKUX paboT 3amura
TBOpUYECKUX paboT3aiuTa
WHMBUTyaJIbHBIX IPOEKTOB
KoHTtposnbHas paboTa
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OK 06 IIposiBISTE rpaXaaHCKO-
NaTPUOTUUECKYIO MO3UIINIO,
NIEMOHCTPUPOBATH OCOZHAHHOE
MOBEJACHUE HA OCHOBE
TpaJUIIMOHHBIX
00111e4eI0BEYECKHUX [IEHHOCTEMH,
B TOM YHCJIE C YYETOM
rapMOHU3ALINU
MEKHAIIMOHATBHBIX U
MEKPEIUTHO3HBIX OTHOILICHHI,
MPUMEHSITh CTAaHJAPThI
AQHTUKOPPYIIIHOHHOTO
MMOBEJICHUS

P1,Temal.1,1.2,1.3 I1I-0/c, 1.4.

P 4, Temn1 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, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,5.5,5.6

TectupoBaHue Y CTHBIN ONPOC
MareMaTHueCKUU TUKTAaHT
NuauBuayaibHasg cCaMOCTOATEbHAS
pabota IIpeacraBnenue
PE3yJIbTAaTOB MPAKTUYECKUX padOT
3aruTa TBOPUYECKUX padoT 3amura
WHJIMBU1yaJbHBIX POCKTOB
KonTponbHas pabota

OK 07 ConericTBoBaTh
COXPaHEHUIO OKpYkKarolen
Cpelibl, pECYpCOCOEPEHKEHUIO,
NPUMEHSTH 3HaHUS 00
M3MEHEHUU KJIMMaTa,
PUHITUIIBI OEPEKITUBOTO
POU3BOCTBA, 3P (HEKTUBHO
NENCTBOBATh B YPE3BbIYANHBIX
CUTYaIUsX

P2, Temn1 2.1,2.2,2.3,2.4,2.5, 2.6 I1-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, Temsr 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 I1I-o/c, 6.8

TecTupoBanue Y CTHBIN ONPOC
MarteMaTHueCKUU TUKTAHT
NuauBuayaibHas cCaMOCTOATEbHAS
pabota IIpeacraBnenue
PE3yJIbTAaTOB MPAKTUYECKUX padOT
3aruTa TBOPUYECKUX padoT 3amura
WHIMBU1yaJbHBIX POCKTOB
KonTponbHas pabota
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1. Pe3yabTartbl 00ydeHus, perjiameHTupoBanibie ®I'OC COO

Coneprkanne o01eo0pa3oBaTeIbHON JUCIUTUTMHBI MaTtemaTrka (60a30BbIi ypOBEHB) HAIIPaBICHO
Ha JIOCTHXEHUE BCeX JMYHOCTHBIX (nanee — JIP), meranpenmernbix (mamee — MP) u mpeaMeTHbIX
(manmee — IIP) pesynbpTaToB oOydenwus, pernameHTHpoBaHHEIX PI'OC COO u ¢ y4eToM mpUMEpHOU
OCHOBHOI 00pa3oBaTeIbHOI nmporpammont cpeanero odmero oopazosanus (IIOOIT COO).

JIN4YHOCTHBIE Pe3yJIbTATHI OTPAKAIOT:

JIP O1. Poccuiickyro rpakaaHCKyt0 UACHTUYHOCTD, IATPUOTU3M, YBaXKEHHE K CBOEMY HApONy, UyBCTBa
OTBETCTBEHHOCTH Tiepes; PonuHOM, TOPAOCTH 3a CBOM Kpail, cBOO PoauHy, mponuioe u HacTosIiee
MHOTOHAIIMOHAJILHOTO Hapona Poccun, yBaskeHHe rocy1apCTBEHHBIX CUMBOJIOB (Tep0, (iiar, THMH).

JIP 02. I'pakmaHCKyI0 TO3WUIMIO KaK aKTUBHOTO M OTBETCTBEHHOI'O YJEHA POCCHIMCKOTO OOIIECTBA,
OCO3HAIOIIEr0 CBOM KOHCTHTYLIMOHHBIE MpaBa M 00S3aHHOCTH, YBa)KAIOLIETO 3aKOH M MPaBOIMOPSAIOK,
00Jaialolero 4yBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO MPHUHUMAIOIIETO TpPaIUIlMOHHBIE
HaIMOHAJILHBIE M 00IIEeUeIOBEUYECKNE TYMAHUCTHUECKUE U JEMOKPATHYECKHUE IIECHHOCTH.

JIP 03 ['oTOBHOCTH K cityx)eHHut0 OTeuecTBY, €ro 3alluTe.

JIP 04. CpopMHpOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOIO Ha JTUAJIOTe KYJIbTYp, a TaKXKe pPa3IUyHbIX (hopm
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYIBTYPHOM MHpE;

JIP  05. CdopMHpOBaHHOCTH OCHOB CaMOPa3BUTHS W CAMOBOCIHTaHUS B COOTBETCTBHU C
00I11€4eTIOBEYECKMMH [IEHHOCTSMHU M UeaTaMU TPaKAAHCKOTO 00IIecTBa; TOTOBHOCTh M CLIOCOOHOCTh
K CaMOCTOSITEJIbHOM, TBOPYECKON M OTBETCTBEHHOM JI€ATEIIbHOCTH.

JIP 06. TonepaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTD
BECTU AMANIOT C JAPYTUMU JIOAbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAaHHS, HaXOIUTh OOIIME LETH U
COTPYAHUYATh Ui HUX JOCTHXKEHHUS, CIIOCOOHOCTh MPOTHBOCTOATH HJICOJOTHH SKCTPEMHU3MA,
HallMOHANU3Ma, KceHOo(pOoOMH, ITUCKPUMHMHALIMM TI0 COLMANBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJIICHUSIM;

JIP 07. HaBblkM COTpyJHHUYECTBA CO CBEPCTHUKAMHU, IAETbMH MIIQJIIETO BO3pAcTa, B3POCIBIMH B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HON, YUeOHO-HCCIEeI0BATENbCKOM, MPOSKTHON M JPYTUX BUAAX
NEeSATEIbHOCTH.

JIP 08. HpaBcTBEHHOE CO3HAHKE U TIOBEACHNE HA OCHOBE YCBOCHHS OOIIEUEIOBEUYECKUX IEHHOCTEH.

JIP 09. T'oTOBHOCTH M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSIKEHUN
BCEHl JKM3HU; CO3HATENbHOE OTHOUICHHWE K HENpPEephIBHOMY OOpa30BaHHMIO KaK YCIIOBHIO YCIEUIHON
po¢eCCHOHAIBHON 1 0OIIIECTBEHHON JEATEILHOCTH.

JIP 10. DcreTnueckoe OTHOIIEHHE K MHpPY, BKJIIOYas ICTETUKY OBbITAa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOLICHHH.

JIP 11. Ilpunstre n peanu3amnuio eHHOCTEH 310poBOro u 0e30macHoro oopasa >XKu3HU, TOTPEOHOCTH B
(bu3MYECKOM CaMOCOBEPILIEHCTBOBAHUM, 3aHATHSIX CIIOPTUBHO-O3/I0POBUTEIBHON JAESITEIbHOCTHIO,
HEMPUITHE BPEIHBIX MPUBBIYCK: KYPEHHUS, YIIOTPEOJICHHS alTKOT0JIsl, HAPKOTHKOB.

JIP 12. BepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIIEHUE K (PU3UUECKOMY U TICHXOJIOTHYECKOMY
3JI0POBBIO, KAK COOCTBEHHOMY, TaK U JAPYTHX JIIOJIEH, yMEHUE OKa3bIBATh MEPBYIO TIOMOIITb.

JIP 13. Oco3nanHbIi BbIOOp Oyamymieil mpodeccud M BO3MOXKHOCTEH peanu3alui COOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOIICHHE K MPO(PECCHOHATBHON NEATENbHOCTH KaK BO3MOXHOCTH y4acTHUs B
pEILIeHNH JIUYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOIIEM.

JIP 14. CdopMUPOBAaHHOCTh HKOJIOTMYECKOTO MBIIUICHHUS, TOHUMAHUS BIUSHUS COIHAIBHO-
HSKOHOMMYECKUX IPOIIECCOB HA COCTOSIHME MPHUPOJHON M COLMANBbHON Cpelbl; MPUOOPETEHUE OIbITa
9KOJIOrO-HaMNpPaBIEHHON JESITEIbHOCTH.

JIP 15. OTBeTCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOI'O MPUHATHUSA LIEHHOCTEHN
CEMEHHOM KU3HH.

MeTanpeamMeTrHblie pe3yabTaThl 0TPAXKAIOT:
MP 0l. nesaTenbHOCTH;  CaMOCTOSITENIBHO — OCYLIECTBIIATH, KOHTPOJMPOBATH U
KOPPEKTUPOBATh [JEATEIBbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE DPECYPCHl I JOCTHKEHUS



MTOCTABJICHHBIX IIE€JICH U pean3alliy TUIAHOB JIEATEIbHOCTH; BEIOMPATh YCIICIIHBIE CTPATETHU B
Pa3IMYHBIX CUTYaLIMSIX;

MP 02. ymeHue npoayKTHBHO OOIIATHCS M B3aWMOJICHCTBOBATh B MpPOIIECCE COBMECTHOU
JEeSTeNbHOCTH, YYUTHIBATH MO3ULIUU APYTUX YIACTHUKOB JESTEIBHOCTH, 3()(HEKTHBHO pa3peiaTh
KOH()JIUKTHI,

MP 03. BnaseHre HaBbIKAMHU MMO3HABATEIBHOM, YI€OHO-UCCIEAOBATEIILCKON U TTPOCKTHOM
NEeSATEeTPHOCTH, HAaBBIKAMH  pa3perieHusi MpoOsieM; CIMOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATENIbHOMY MOUCKY METOJOB PEIICHUS] MPAKTUYECKUX 3a/1au, IPUMEHEHUIO Pa3IuYHbIX
METOJO0B IMO3HAHUS,;

MP 04. TOTOBHOCTP M CHOCOOHOCTH K CaMOCTOATENBbHOH  HMH(OPMAIIMOHHO
MMO3HABATEIPHON JIEATEILHOCTH, BKIIIOYass YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHKAX
nH(pOpMaNIUY, KPUTHYECKH OIEHUBATh U HHTEPIPETUPOBATh HMHQPOPMAINIO, TMOTYy4aeMyl H3
Pa3IUYHBIX UCTOYHUKOB;

MP 05. BnageHue SI3bIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO H3Jarath
CBOIO TOYKY 3PEHHUS, HCTIOJIb30BaTh aJCKBATHBIC I3BIKOBBIC CPE/ICTBA;

MP 06. BnageHne HaBBIKAMU MO3HABATEIbHON pedICKCHH KaK OCO3HAHHS COBEpIIACMBIX
JNEUCTBUN M MBICIIUTEIIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU, T'PAHUIl CBOETO 3HAHUS U
HE3HAHUs, HOBBIX [T03HABATEJIbHBIX 33/1a4 U CPEJICTB UX TOCTUKECHUS;

MP 07. neneycTpeMIeHHOCTh B MOWCKaX M MPHHATHU PEIICHHH, COOOPa3UTEIHHOCTh U
UHTYHUIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IPEACTABICHUH; CIOCOOHOCTh BOCIPHHUMATH
KpacoTy U TapMOHMIO MUDPA;

IIpenmeTHbIe pe3yabTAaThI HA 0230BOM YPOBHE OTPAXkKAIOT:

I[TP6 01 cdopmMupoBaHHOCTH MPEACTABICHUN O MaTeMaTWKe KaK YacTH MHUPOBOM
KYIbTYpPbl U O MECT€ MAaTeMaTHKH B COBPEMEHHOW IMBWJIM3ALMM, O CIOCO0aX OMHMCAHUSA Ha
MaTeMaTUYeCKOM S3bIKE SIBJICHUM peaabHOTO MUPA;

ITP6 02 chopMUPOBAHHOCTh TPEACTABICHUNA O MATEMAaTHYECKUX IOHSATHUSX KaK O
BOKHEUILIMX MAaTEMaTUYECKUX MOJENSX, MO3BOJIAIONIMX ONUCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCH
U SIBJICHUS; TNOHMMAaHHE BO3MOYKHOCTHM AaKCMOMAaTHYECKOrO ITOCTPOEHHS MaTEeMaTUYECKHX
TEOPHUiL;

[1P6 023 BmageHHe METONAMH JI0KA3aTElIbCTB M AITOPUTMOB PELICHHS, YMEHHE HX
MIPUMEHSATH, IPOBOJIUTH JOKA3aTEIIbHBIE PACCYKIEHUS B XOJ€ PELICHUS 3a/1a4;

I[IP6 04 BnameHue CTaHAAPTHBIMH TOpUEMAMM  pEIICHUS PAlMOHATIBHBIX H
MPPALMOHANIBHBIX, IOKAa3aTEIbHbIX, CTENEHHBbIX, TPUTOHOMETPUYECKUX ypPAaBHEHUN U
HEPaBEHCTB, UX CHCTEM; HCIOJb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHUCIE IS
ITOMCKA ITYTH PELICHUs U WIITIOCTPALUN PEIICHNS YPABHEHUI U HEPABEHCTB;

ImP6 05 c(hOpMUPOBAHHOCTh  TPEACTABJICHHH 00 OCHOBHBIX  TOHSTHSX
MaTeMaTUYeCKOro aHajliv3a M UX CBOMCTBAxX, BJIAJICHUE YMEHUEM XapaKTEpHU30BaTh MOBEICHUE
GyHKIUH, WCMOIB30BAaHUE TIOMYYCHHBIX 3HAHWUN Ui OMNHCAHUS M aHaiu3a pealbHBIX
3aBUCUMOCTEN;

[IP6 06 BnameHWe OCHOBHBIMH TOHSATHUSAMH O IIOCKHX M TPOCTPAHCTBEHHBIX
reoMeTpuyecKux (uUrypax, iX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHUS PACIIO3HABATH
Ha YepTexax, MOJIENISIX U B PEATbHOM MHPE TeOMETpUYECKHe (QUTYpPHI; MPUMEHEHUE N3YICHHBIX
CBOMCTB reomerpuieckux Quryp u (opmyn IUisl pelieHUs T€OMETPUYECKUX 3aJad U 3a1ad C
MPAKTUYECKUM COJIEpKaHUEM;

I[TP6 07 chopMupoBaHHOCTH MPEACTABICHUN O MPOIECCaX W SBICHUSX, UMEIOITUX
BEPOSITHOCTHBIM XapakTep, O CTAaTHCTUYECKUX 3aKOHOMEPHOCTSIX B pEaTbHOM MHUpE, 00
OCHOBHBIX MOHSATHUSX 3JEMEHTAPHOW TEOPUHM BEPOSATHOCTEH; YMEHHMI HAaXOAWTh U OLICHUBATH
BEPOSATHOCTH HACTYIUICHUs COOBITHHA B MPOCTEHIIMX MPAKTHUYECKUX CHTYAIMSIX U OCHOBHBIC
XapaKTEPUCTUKH CIy4YalHbIX BEJINYNH;

ITP6 08 BnaaeHWE HABBIKAMH MCIIOJb30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM TPH
penieHnu 3aaad.



2.DoHABI OLIEHOYHBIX CPECTB MO CNEeNUATbHOCTH
09.02.07 UupopManMoOHHBIE CHCTEMbI H IPOTPAMMHUPOBAHHE

@oHabl  OUEHOYHBIX cpenctB (maee — DOC) mpencTaBieHbl B BUIE
MEXIUCHUIUTMHAPHBIX 3aJlaHUi, HAIllpaBJI€HHbIC HA KOHTPOJb KaueCTBA W YNpPaBJICHHUE
nponeccamu goctwkenuss JIP, MP wu [IP, a Ttaxkxke co3manue yciaoBud ISt
dopmupoBanuss OK u (unmu) [IK y oOywaromuxcsi MOCPENCTBOM MPOMEKYTOYHOU
arrectaru. DOC  pa3pabaThiBarOTCS C€ OMOPOM HA  CHHXPOHHM3UPOBAHHBIC
oOpa3oBaTeNbHbIE PE3YJbTaThl, C y4eToM TMpoduiss oO0ydeHHUs, YPOBHS OCBOCHHS
0011e00pa3oBaTeIbHON  JAMCHUILIMHBL ~ «MaTemaTuka» W MNpoQeCCHOHATBHON
HaAmpaBJIeHHOCTH O0Opa3oBaTeNbHOM mporpammbel 1o  creuudansbHocT  09.02.07
NudopmarimonHbie CUCTEMBI U TPOTPAMMHUPOBaHUE.

PA3JIEJI 1. TOBTOPEHUEKYPCA MATEMATHUKHW OCHOBHOMH IIKO.IbI
(OK-01, OK-02, OK-03, OK-04, OK-05,0K-06)

Nel. Ha cuery Hactunoro moGumnsHOTO Tenedona Ob10 56 pyOreit, a mocie pasroBopa
¢ Cameit ocranoch 21 py6ab. Ckoiabko MUHYT Juiuiicst pasroBop c¢ Careil, ecnu ojnHa
MUHYTa pa3roBopa ctout 2 pyoss 50 komeexk.

Ne2. Ha pucyHke XUpPHBIMH TOYKaMH IIOKa3aHa IleHa MEAW Ha MOMEHT 3aKpbITHUS
OUpPKEBBIX TOPTOB BO Bce padoure AU B okTsi0pe 2010 roxa. Ilo ropuzoHTamu yka3aHbl
yucjaa Mecsia, Mo BepTukanu — IeHa Mmeau B jgojuiapax CIIA 3a Ttonny. [ns
HaIJISIAHOCTH KUPHBIE TOUKH Ha PUCYHKE COCIMHEHBI JIMHUEH. OTpeeuTe 1o pucyHKy
HAaWMEHBIIYIO IIEHY MeJIU 3a JaHHbIN nepuoa. Oteet aaitte B qoymapax CIIA 3a ToHRHY.
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Ne3. B cayuwaitHOM »skcmepuMmeHTe OpocaroT Tpu UrpanbHble KocTH. Haiiaure
BEPOATHOCTH TOTO, UTO B CYMME BBINAJET 6 OUYKOB. Pe3ynbTaT OKpyrauTe 10 COTHIX.



Ned. Haiinure kopeHb ypaBHeHus: v 15—2x =3,

6 13 (22103 . (A0h0
NeS. Haiiiute 3HAUCHIE BBHIPAKEHUSI (1a”-b" = (3a"b)") : (4a°b )npn b=12.
Ne6. K ucrounnky ¢ DJIC € =75B u BHytpennuM comportusiaenneM " = 0,4 Om,
XOTAT TOAKIKYUTL Harpy3ky ¢ comnporusieHdeM R Om. Hanpsikenue Ha 9TOM
HArpy3Ke, BHIPAKAEMOE B

_€R

U :
BOJIbTaX, Jgaetrcs (opmysoi R+r Tlpy xakoM HaWMEHBIIEM 3HAYCHUH
CONPOTUBJICHUSI HAIPY3KH HaIpspDKeHHe Ha Hel Oyner He meHee 60 B? OTBeT Bripazute
B OMax.

Ne7. YcraHoBuTe COOTBETCTBHE MexAy rpadpukamu QyHKUUN U GopMyliamMu, KOTO-
pBI€ UX 3aJ1aI0T.
A) i . B) 1 B) ¥

X
2 — — — —
1) y="x )Y 2 SME

Omeem ykadicume 8 8ude nociedo8amesbHocmu yugp b6e3 npobenos u 3ansamvix 8 yKa-
3AHHOM NopsioKe.

x> 3,
4—x>0.

Ne8. Periure cuctemy HEpaBeHCTB
Ha xakom pucyHke n300paxeHo MHOKECTBO €€ perieHui?
B omeeme ykaosrcume nomep npasunvrozo eapuanma.



KOHTPOJIBHASA PABOTA Ne 1
TEMA: HAPAJLIEJIBHOCTD MMPSAMBIX M IINIOCKOCTEM

1) S 3 Vi
4 x 3 X
2 i i . 4y G,
CHCTeEexd He HrxeeT pEILIEHHH 3 4 T

352
Ne9. Pemmre ypasuenne * — 2% + 8%

Nel(. Ot npucranu A Kk IpUCTaHU B, pacCcTOSHUE MEXIY KOTOpbIMA paBHO 209 Kw,
OTIPABUJICA C IOCTOSIHHOM CKOPOCTBIO MEPBBIN TEIJIOXO, a YEPE3 8 4aCOB MOCIE ITOrO
CIIEIOM 32 HUM CO CKOPOCTBhIO, Ha 8 KM/4 OoJblIel, oTmpaBuiics BTopoi. Haiinure
CKOpOCTh IEpPBOT0 TEIUIOXOJa, €CiM B NyHKT B o00a Temmoxoma mnpuObLH
OJIHOBpeMeHHO. OTBET JaiiTe B KM/U.



1 sapuanm

1. OcnoBanue AD Ttpaneuuu ABCD nexuT B
mwiockoctd o. Yepes touku B m C HpoOBEIEHBI
MapajieibHbIE NPAMbIC, MEPECEKAOIINE TIIOCKOCTh
o B Toukax £ u F' COOTBETCTBEHHO.

a) KakoBo B3anMHOE MOJIOKEHUE NPSIMbIX EF 1
AB?

0) Uemy paBeH yron Mexay npsMbIMu EF u
AB, ecmu U ABC = 150°? Hosicuure.

2. JlaH IpOCTPaHCTBEHHBIIN YETBIPEX YT OIbHUK
ABCD, B kotopoM auaroHaiau AC u BD paBHbI.
CepennHbI CTOPOH 3TOT0 YETHIPEXYrOJIbHUKA
COEUHEHBI IIOCIIEA0BATENBHO OTPE3KAMH.

a) BelnmosiHUTE PUCYHOK K 3a7ay4e.

0) JlokaxwuTe, 4qTo
YETHIPEXYTOJBbHUK €CTh POMO.

MTOTYy4YECHHBIN

2 eapuanm

1. Tpeyronbauku ABC u ADC nexar B pa3HbIX
IUIOCKOCTSIX U UMeIOT 001mryto cropony AC. Touka P
— cepeauHa cToponsl AD, a K — cepeluHa CTOPOHBI
DC.

a) KakoBo B3anMHOe moJjioxkeHue npsmeix PK u
AB?

6) Uemy paBeH yronm Mexay mnpsMbiMad PK wu
4B, ecn UA4BC = 40° u U Bc4 = 80°2
[TosicauTe.

2. Jlan TpOCTPaHCTBEHHBIH YETHIPEXYTOJIbHUK
ABCD, M n N — cepeaunsl ctopoH AB u BC
cootBercrBenno; E LICD, K UUDA, DE : EC =1 :
2,DK:KA=1:2.

a) BeINoaHUTE PUCYHOK K 3a7a4e.

6) [okaxute, 4yTo 4YerblpexyroibHuk MNEK
€CTh Tpanenus.

KOHTPOJIbHAS PABOTA Ne 2
TEMA: ITAPAJUIEJIBHOCTD IVIOCKOCTEUW. TETPASJIP U ITAPAJLJIEJIEITUITIE /L.

1 sapuanm
1. Ilpsmble @ u b nexar B MapauIeIbHBIX
IUTOCKOCTAX O ¥ 3. MOTYT JI1 3TU TIpAMBIE OBITh:
a) mapajuieJIbHbIMU;
0) CKpeIMBaOIUMHCS?
CnenaiiTe pUCYHOK IJii KaXXAOTrO BO3MOKHOTO
cityyasi.

2. Yepes Touky O, neXalyl0o MeXAy
MapajuieIbHBIMU TUIOCKOCTSIMUA O, U [3, TPOBEICHBI
npsmble [ 1 m. [Ipsimas [ nepecekaeT MIOCKOCTH O U
B B Toukax 4; u Ay COOTBETCTBEHHO, IpsiMasi m — B
Toukax B u B,. Halinure nnuny orpeska A,B,, ecnu
ABi=12cm, B1O: OB, =3 :4.

3. 300pasute napaienenumnes
ABCDA B;C\D| v IOCTpOWTE €ro CeYeHne
IJIOCKOCTBIO, Tpoxoasiiei uepe3 Touku M, N u K,
sBISTIONMECs cepenuHamu pedep AB, BC u DD;.

2 eapuanm
1. Ilpsimeie a 1 b JexaT B mNepeceKaronuxcs
IUIOCKOCTSIX 0L ¥ 3. MOTYT JI 3TH IpsIMBIE OBbITh:
a) mapajuielIbHbIMU;
0) CKpeuIMBarOIUMHUCS ?
CaenaiiTe pUCYHOK IJi1 KaXXJOTO BO3MOKHOTO
ciryyasi.

2. Yepez Touky O, He Jexalyro MexKIy
napauieIbHBIMH TUIOCKOCTSIMUA O M [3, TIPOBEICHBI
npsimble 1 1 m. IIpsmas | mepecekaeT mIoCKoCTH o 1
B B Toukax A; 1 A, COOTBETCTBEHHO, MpsiMasi m — B
toukax B; um B,. Haiinure nnuny orpeska A;Bj,
ecin Ar,Br,=15¢em, OB : OB, =3: 5.

3. Msob6pasure terpasap DABC u moctpoiite
€ro CeueHue IUIOCKOCThIO, MPOXOAsIIeHd uepes3
toukn M u N, sBistroruecs cepeauaamu pedep DC
u BC, u Touky K, Takyro, uro K LIDA, AK : KD =
1:3.

PA3JIEJI 2. ITPAAMBIE U IIVIOCKOCTH BITPOCTPAHCTBE. KOOPIUHATBI
N BEKTOPHBI B ITIPOCTPAHCTBE

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




KOHTPOJIBHAS PABOTA Ne 3 .
TEMA: IEPIIEHAUKYJAPHOCTbD ITPAMBIX U IIVIOCKOCTEHN

1 sapuanm
1. lnaronans ky0a paBHa 6 cMm. HaiinuTe:
a) pebpo kyoOa;
0) KOCUHYC yria MEXIy IUaroHajbl0 Kyba u
ILJIOCKOCTBIO OJTHOM U3 €r0 IPAHEMN.

2. Ctopona 4B pomba ABCD paBHa a, OUH U3
yrioB paBeH 60°. Uepe3 ctopoHy 4B mpoBencHa

a

IIJIOCKOCTD O Ha paCCTOSAHUU 2 oT ToukHu D.

a) Haitgute paccrosaue ot Ttouku C [0
MIJIOCKOCTH 0.

0) [lokaxxure Ha pPHUCYHKE JHMHEWHBIA YroJ
JABYIPaHHOIO yria DABM,
M U,

B) HalJUTE CHHYC yIJla MEXAY IUIOCKOCTBIO
pomba U IMITOCKOCTHIO O

2 eapuanm
1. OcHOBaHMEM MPSIMOYTOJIBHOIO
napasuieJienunena CIyKUT KBaJpat; TuaroHaib
napasieenuieaa paBHa 2V6 cM, a ero usmepeHuns
otHocaTca kKak 1 : 1 : 2. Hatigure:

a) U3MEPEHUs napajuieenunea;
0) cHHyC yria  MeEXIy  JHaroHalbIo
napasuliesienuIie/la v MIOCKOCThI0 €r0 OCHOBAHMS.

2. Cropona xBagpata ABCD paBHa a. Yepes
CTOpOHY AD mpoBeneHa IUIOCKOCTb 0O  Ha

a

paccTosHUU 2 ot Touxu B.

a) Haiinute paccrosaue ot Ttouku C 10
IIJIOCKOCTH QL.

0) Ilokaxxure Ha pPUCYHKE JIMHEHHBIH yrou
JIBYTPaHHOTO yriia BADM,
M U,

B) Haiigute cuHyc yria Mexay MJIOCKOCTBIO
KBaJlpaTa U IVIOCKOCTBIO (.

KOHTPOJIBHAS PABOTA Ne 4
TEMA: MHOI'OT'PAHHUKH

1 sapuanm
1. OcHoBanneM mnupamunbl DABC sBusiercs
MpaBWIbHBIN TpeyroibHUK ABC, CTOpOHAa KOTOPOTO
paBHa a. PeOpo DA niepneHIuKyIsIpHO K IIOCKOCTH
ABC, a mnockocth DBC coCTaBisgeT C IJIOCKOCTRIO
ABC yron B 30°. Haiinute miomans OOKOBOM
MMOBEPXHOCTU MUPAMU/IBI.

2. OcHOBaHMEM TIPAMOro Mapajieienuneaa
ABCDAB,C\D, sBnsercs pom6 ABCD, cropoHa
KOTOpOro paBHa a u yrou paseH 60°. Ilmockoctb
AD/Cj COCTaBIISIET C INIOCKOCTHIO OCHOBAHHMS yroJj B
60°. Haiinure:

a) BBICOTY poM0a;

0) BBICOTY MapasuIeNenuIe/a;
B) IUIOIIA b 00KOBOI1 IIOBEPXHOCTH
napajuieNienumnena;

F) rmjioniazab MOBCPXHOCTH MapaAJIICIICIIUIICAA

2 eapuanm

1. OcnoBanuem nupamuasl MABCD sBusercs
kBaapar ABCD, pe6po MD mnepneHAMKYISIPHO K
miockoct ocHoBanusa, AD = DM = «a. Haiinure
TUIOIA/1b MOBEPXHOCTU MTUPAMUIBL.
2. OcHOBaHMEM IPSMOrO Mapaljiesenuneaa
ABCDA B;C,D, sBnsercs napamienorpaMmm
ABCD, cTOpoHBI KOTOPOTO PaBHEI av2

u 2a, ocTpeiid yron paBeH 45°. Beicota

napajuielenunesa  paBHAa  MEHBIIEW  BBICOTE

napajuienorpamma. Haiinure:

a) MEHBIIYIO BBICOTY NapaJuieiorpamMma;

6) yron wmexny tiockocthio ABC; m
IIJIOCKOCTBIO OCHOBAHHS,

B) IUIOLIAb 0OKOBOI IIOBEPXHOCTHU
napasuieNenunen1a;

I‘) IomaJab MMOBCPXHOCTH MAPAJUICIICIIUIICAA.




Sl e

PA3JIEJI 3. OCHOBBITPUT'OHOMETPHUU. TPUTOHOMETPUYECKUE
OYHKIUN
OK-01, OK-02, OK-03, OK-04, OK-05
KonTposbHasi paGora mo ajaredpe u HayajiaM aHaJIu3a
1no teMe «TpuronoMmerpudeckue PyHKIHU»

Bapuanm 1
Haiit 06;1acTh onpeneneHruss © MHOXKECTBO 3HaUeHUN (DYHKITMH y = sin x + 2.
BbIsICHUTS, sIBIIsieTCSt M PYHKIUS y = x* + COS X YETHOH I HEYETHOA.
Jlokazarh, YTO HAMMEHBIITNI TTOJIOXKUTEIBHBINA IEPHOT QYHKIIMH Y = COS 2X PaBEH T.

Haiitu Bce, mpuHaIIexalme oTpe3Ky [~ 7; 7] KOpHU ypaBHEHHs Sin X = ﬁ ¢ momouibio rpaduka

byHKIIHIH.
[ToctpouTts rpaduk GyHKIMK y = sin x — 1 ¥ HAlTH 3HaYECHUS APTYMEHTA, IIPU KOTOPBIX (PYHKITUSA

BO3pacTacT, IpUHUMACT HanOOJIbIIEe 3HAUCHHUE.

Sl e

KonTpoabsHasi pabora no aaredpe nu HayajaaMm aHaJIn3a
1o temMe «TpuroHomerpudyeckue pyHKIMH»
Bapuanm 1
Haiit 06;1acTh onpeneneHrss © MHOXKECTBO 3HaUeHUN (PYHKITMH y = sin x + 2.
BbIsICHUTS, sIBIIsieTCSt M (PYHKIUS y = x* + COS X YETHOI I HEYETHOA.
Jlokazarh, 4TO HAMMEHBIITNI TTOJIOXKUTEIBHBINA IEPHOT QYHKIIMH Y = COS 2X PaBEH T.

Haiitu Bce, mpuHaaIexalme oTpe3Kky [— 7; 7] KOpHU ypaBHEHHs Sin X = ﬁ ¢ momouibio rpaduka

byHKIIHIH.
[Toctpouts rpaduk GyHKIMK y = sin x — 1 ¥ HAlTH 3HaYECHUS APTYMEHTA, IIPU KOTOPBIX (PYHKITUSA

BO3pacCTacT, IpUHUMACT HanOOJIbIIEe 3HAUCHHUE.
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KonTpoabsHasi pabora no aaredpe n HayajaaMm aHaJIn3a
1o teme «TpuroHomerpudyeckue pyHKIH»
Bapuanm 1
Haiit 06;1acTh onpeneneHrss © MHOXKECTBO 3HaUeHUN (PYHKIMH y = sin x + 2.
BbISICHUTS, sIBIIsieTCSt M PYHKIUS y = x* + COS X YETHOI I HEYETHOA.
Jlokazarh, YTO HAMMEHBIITNHI TTOJIOXKUTEIBHBINA IEPHOT QYHKIIMH Y = COS 2X PaBEH T.

Haiitu Bce, mpuHaaIexalme oTpe3Kky [— 7; 7] KOpHU ypaBHEHHs Sin X = ﬁ ¢ momouibio rpaduka

byHKIIHIH.
[ToctpouTts rpaduk GpyHKIMK y = sin x — 1 ¥ HAlTH 3HaYCHUS APTYMEHTA, IIPU KOTOPBIX (PYHKITUSA

BO3pacCTacT, IpUHUMACT HanOOJIbIIEe 3HAUCHHUE.

N =

KonTtpouabHas pa6ora no aaredpe nu HayajaaMm aHaJIn3a
1o teme «TpuroHomerpudeckue pyHKIHH»
Bapuanm 2
Haiit 06s1acTh onpeneneHrss © MHOXKECTBO 3HaUeHUN QYHKIMH Y = 3 COS X.
BbIsICHUTS, sBIIsieTCs M QYHKIMS y = X Sin X YETHOM WM HEYETHOH.

. . . X
Jloka3aTh, YTO HAUMEHBIIUH MTOJIOKUTETBHBIA IEpUOA PYHKIUU Yy = smE paBeH 4.

. 3
Haiitu Bce, mpuHamiexamue otpes3ky [0; 2,57 kopHH ypaBHEHHUS COS X = —ﬁ C IOMOIIBIO TpaduKa

GbyHKIMH.



T .
5. Tloctpouts rpaduk GyHKIUU y = cos(x +Zj Y HAlTH 3HaYEHUS apTYMEHTA, PU KOTOPBIX PYHKIIUS
yOBIBaeT, MPUHUMAET HAUMEHBIIIEE 3HAUCHHUE.
KonTposabHas pa6ora no aaredpe n HayajaaMm aHaJIn3a
1o teme «TpuroHomerpudyeckue pyHKIMH»
Bapuanm 2
1. Haiitu obmacte onpeneneHus 1 MHOKECTBO 3HAYCHUH (QYHKIIMH y = 3 COS X.
2. BbIICHUTS, sIBIII€TCS M (PYHKIUS y = X Sin X YeTHOH MM HEYETHOM.
. . . X
3. Jlokazarp, 4TO HAMMEHBIIUH MOJIOKUTENIbHBIN epruo] GyHKIUN y = smE paBeH 4.
4. Haiitu Bce, mpuHajyiexamuye oTpe3ky [0; 2,57] kopHH ypaBHEHHUS COS X = —ﬁ C TOMOIIBIO TpaduKa
GbyHKIHH.
T .
5. Tloctpouts rpaduk GyHKIUU y =cos| x +Z Y HAlTH 3HaUEHUS apTyMEHTA, PU KOTOPBIX PYHKIIUS
yObIBaeT, MpUHUMAET HAUMEHbIIIEE 3HAUCHHUE.
KonTposbHas padora mo ajaredope u HayajJiam aHAJIU3A
1o Teme «Tpuronomerpuyeckue PyHKIuun»
Bapuanm 2
1. Haiftu 065acTh onpene’eHusi © MHOKECTBO 3HAYCHUN (QYHKIIUHU ¥ = 3 COS X.
2. BBIsICHUTD, ABIISIETCS I (PYHKITUS y = X Sin X YETHOW WM HEYCTHOM.
. . . X
3. Jlokasark, 4TO HAMMEHBIIUH TOJIOKUTEIBHBIN Mepuo GyHKIUU y = sz paBeH 4.
. _ 3
4. Haiitu Bce, mpuHajyiexamue oTpe3ky [0; 2,51] kopHH ypaBHEHHUS COS X = —ﬁ C TOMOIIBIO TpaduKa
byHKIHH.
T .
5. Tloctpouts rpaduk GyHKIUU y =coOs| x +Z Y HAlTH 3HaUEHUS apTYMEHTA, PU KOTOPBIX PYHKIIUS

Y6I)IBaeT, IMPUHUMACT HANMCHBIICC 3HAUCHUC.

PA3JAEJI 4. TPON3BO/HAS UTIEPBOOBPA3HASA @®YHKIIUN
OK-01, OK-02, OK-03, OK-04, OK-05

BapuanT 1
1.Haiitu npou3Boanyio GpyHKINH
a) f(x)=x(x*—-4) (1 6ann) B) f(x)= X (1 6amn)
6) f(x)=xy3x (1 Gamwn) x*+1

r) f(x)=x"sin2x (1 6amm)
2. Haiitu 3nauenue npousBogHoi GyHkuuu f(x) =3x+1gx B TOUKE X, =§ (1 6amm)

3. Pemuts ypaBHeHne f'(x)=0,rae f(x)=x" —3x> +3x—4 (1 6amn)

4. Permts HepaBeHcTBO g'(x) >0, e g(x) =(1-5x)° (16am)

5. Pemuth ypaBuenue f'(x)=g'(x), ecau u3BecTHO, uto f(x) = 4x, gx)= %x -5 (1 6amn)



6. Haiiti yrimoBoit ko3 puimeHT kacaTeabHOM, MpoBEACHHOM K TpaduKy GyHKIIUN
f(x)=4-3x+0,5x" B Touke ¢ abeuuccoit x,=2 (1 6asn)
7. Ha pucynxke uzo0paskens! rpaduk GpyHKIMH y = f(x) ¥ KacaTenbHas K HEMY B TOUKe ¢ abcuuccoit xo. Haiiaure

3HAYCHHE MTPOU3BOIHON (HYHKITUH f(X) B TOUKE Xj.
.1"

0-3 6amna — «2», 4-6 6aUI0B — «3», 7-9 0aIoB — «4», 10 6amIoB — «5»

Bapuant 2
1.Haiitu npousBoanyio GpyHKINH
a) f(x)=x>(x+5) (1 6am) B) f(x)=x+2 (1 Gamn)
6) f(x)=x*v2x (I 6amn) x+1

r) f(x)=x"cos3x (1 6amn)
2. HaiiTu 3HaueHue Npou3BoAHON QyHKIMHU f(x) = 2x +3fgx B TOUKE X, :%T (1 6amm)

3. Pemuts ypaBHenue f'(x)=0,tme f(x)=x’ +9x> +27x -5 (1 6amn)
4. Pemmthb HepaBeHcTBO g'(x) >0, rae g(x)=(3—4x)> (16amn)

1
5. Pemuts ypaBHenue f'(x) = g'(x), ecim U3BECTHO, uTO f(X) = 6/ x gx)= Ex +7 (1 6amn)
6. Haiitu yrmoBoit ko3 puimeHT kacareabHOM, MpoBEAeHHOHN K TpaduKy GyHKIIUN
1
f(x)= §x3 —4x —5B Touke ¢ abermecoit x,=—1 (1 Gau)

7. Ha pucyHke n3zo0paxeHsl rpaguk GyHKIMH y = f(x) 1 KacaTeJIbHas K HEMy B TOUKe ¢ abcuuccoi x,. Haiiaure
3HA4YEHHUE MMPOU3BOTHON QYHKIHH f(X) B TOUKE X.

i )
/"‘“‘m
\ [/
\*24"'”##;’
_-4'-'""#:
; JHER
X, o] 1 X

0-3 6amna — «2», 4-6 6aUI0B — «3», 7-9 6aIoB — «4», 10 6amIoB — «5»
KontponbHas padota

BapuanT 3
1.Haiiti mpousBoiHyI0 QYHKITMH
1 2
) £(0)=3x" = (1 6ann) B f0 =" (1 Gann)
x—

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



1.
2. Haiitn 3Ha4eHNE pon3BOAHON QyHKIHH f(X) = Esm 2x B TOYKE X, =§ (1 6amm)

3. Pemuts ypaBHenue f'(x) =0, tme f(x)=(x> —6x+5)>(1 6amn)

4. Pemmthb HepaBeHcTBO g'(x) >0, rae g(x) =(1-5x)* (16amn)

5. Pemmuts ypaBHenue f'(x) = g'(x), ecmu u3BecTHO, uto f(x) =(2x—1)", g(x) =10x+7 (1 6amn)
6. Haiitu yrinoBoit ko3(h(uImeHT KkacaTeabHOM, IPOBEACHHON K rpaduKy QyHKIIHMH

f(x)=3x> —12x + 58 Touke ¢ abcruccoit x,=—1 (1 Gamn)

X
7. CocTaBUTh YpaBHEHHE KacaTellbHOM K Tpaduky GpyHkuuu f(x) = B Touke X,=2 (1 Gamm)

0-3 6amta — «2», 4-6 6aILI0B — «3», 7-9 0aILI0B — «4», 10 0awIoB — «5»

KontponbHas padora

Bapuanr 4
1.Haiiti mpousBoiHyI0 QYHKITMH
1 2 _
2) f()=22" == (1 Gamn) B) () =2"%% (1 Gamn)
X x+2

6) f(x)=(4-x*)sinx (1 6am) r) f(x)=2sin2x—3tgx (1 6aym)

2. Haiitu 3HaueHue npou3BoAHON QyHKIMH f(X) = %cos 4x B TOUKE X, = % (1 Gamm)

3. Pemmuts ypaBHenue f'(x)=0,tme f(x)=(x"—-2x-3)* (1 6amn)

4. Pemmthb HepaBeHcTBO g'(x) >0, rae g(x)=(3—4x)> (16amm)

5. Pemuts ypaBHenue f'(x) = g'(x), ecmu u3BecTHO, uto f(x) =(3x—5)*, g(x) =96x—17 (1 6amn)
6. Haiitu yrinoBoit ko3(h(uimenT KkacaTeabHOM, MPOBEACHHOM K rpaduKy QyHKIHH

f(x)=2x" +8x—3B Touke ¢ abcuuccoit x,=-3 (1 6amwn)

x—1 B Touke X,=—2 (1 Gaym)
+1

7. CocTaBUTh YpaBHEHHUE KacaTesbHOM K rpaduky GpyHkuuu f(x) =

0-3 daiuta — «2», 4-6 6amIoB — «3», 7-9 6amIoB — «4», 10 6amIoB — «5»

PA3JIEJI 5. MHOTI'OI'PAHHUKHU U TEJIABPAILIIEHU A
OK-01, OK-04, OK-06, OK-07

1. TeJ'IO, MOBEPXHOCTDb KOTOPOIro COCTOUT M3 KOHCYHOI'0O YHCJIA IIJTOCKHX
MHOI'0YroJIlbHUKOB, Ha3bIBA€TCH:

1. YerblpexyronpHuk 2. MHoroyrosnbHUK 3. MHororpanHuk 4. [llectuyronbHux

2. OTpe3ok, coeTUHSIIONINI Be BePIIMHBI PU3MbI, He IPUHAJIEKAIIUE OHOM
TPaHU Ha3bIBACTCH:

1. [lnaronanpro 2. Pebpom 3. I'panbio 4. Ocbhlo

3. Y npusmsl 6oxoBbie pedpa: 1. Papubl 2. Cummerpuunsl 3. [lapaniensHsl U paBHbI
4. ITapanyienbHbI

4. T'panm mapajiesenuiena He MMeKIIHe 00IMX BePIUINH, HA3BIBAIOTCSH:

1. ITpotuBonexamumu 2. [IporuBononoxusiMu 3. CuMmMeTpudHbiMA 4. PaBHBIMU

S.  IlepneHamky.jsip, OMyIIEHHbIH U3 BepIIMHbI MUPAMHUABLI HA IVIOCKOCTH OCHOBAHMS,
Ha3bIBaeTCs:

1. Memuanoii 2. Ockro 3. luaronansto 4. Beicotoi

6. Touxu, He Jexkalue B IVIOCKOCTH OCHOBAHHUS MMPAMM/Ibl, HA3bIBAIOTCSH:

1. Bepurnnamu nupamuasl 2. bokoBeiMu pebpamu 3. JIuneitHsiM pazmepom 4. Bepmmnamu
rpaHu



7.  BbicoTa 00KOBOI rpaHu NPABUJIbLHOM MUPAMU/IbI, IPOBEAECHHAS U3 €e BEPIIUHbI,
HAa3bIBAETCS:

1. Menuanoii 2. Anoemoit 3. Ilepnenaukymnsipom 4. buccekTpucoii

8. V¥ ky0a Bce rpanu: 1. IIpsmoyronsauku 2. KBagpatsl 3. Tpaneuuu 4. PomOsI

9.  Teno, cocTosiniee U3 IBYX KPYIroOB U BCeX OTPE3KOB, COeIMHAIOIINX TOYKH KPYroB
HAa3bIBAETCH:

1. Konycom 2. Iapom 3. umuaapom 4. Chepoit

10. VY nuaunapa odpasywinue:

1. PaBabel 2. [Tapamiensubsl 3. CumMmerpuunsl 4. [lapajsienbHbl U paBHBI

11. OcHoBaHMA HWJIMHAPA JIEXKAT B:

1. Ognoit mnockoctu 2. PaBHBIX mmockocTsax 3. [apamnenbHbIX mitockocTsix 4. PazHbix
MIJIOCKOCTSIX

12. IloBepXHOCTH KOHYCA COCTOMT M3:

1. O6pasyromux 2. I'paneii u pebep 3. OcHoBanus u pedpa 4. OcHoBaHHs U OOKOBOM
MTOBEPXHOCTHU

13. Otpe3ok, cCOeTUHAOIIUI ABe TOYKH HIAPOBOI MOBEPXHOCTH U MPOXOAAIINIA Yepe3
LHEeHTp mapa, HaspiBaerca: 1. Paguycom 2. Ilentpom 3. Ocbro 4. [Iluamerpom

14. Kpyr konyca HasbiBaercsi: 1. Bepmmnoit 2. [Inockocteio 3. I'panbio 4.
OcHoBaHuEM

15. OcHoBaHus NPpU3MBI:

1. Mapamnensusl 2. PaBubl 3. [lepnenaukynspubsl 4. He paBHbI

16. Haiigute 00bEéM Ky0a co cTOpoHOIT 4cM.

17. Paamyc ocHoBanusi muimuapa 1,5 cm, Boicora 4cm. Halitu 00beM U niomaab
00KOBOI1 TOBEPXHOCTH.

18. Oo6pa3ywmas konyca 10cm, a Bbicota 8cm. Haligure 00b€éM KOHYcA.

19. Iliomans moBepXHocTH mapa pasHa 36 /i cm’. Haiiznre 06bém mapa.

20. HaiiTn 1TMaroHaj b NPSIMOYTr0JIbHOIO NapaJJiesienuiena, ecjJu ero i3MepeHus
paBHBI 5 cM; 8 ¢M; 4v/2 cM. Bpruncauts 00beMm.

21. CeuyeHueM KOHyca ABJISETCS PABHOCTOPOHHMI TPEYroJbHHUK €O CTOPOHOI1 8cMm.
HajignTe MoJIHYI0 IOBEPXHOCTH KOHYCA.

TECT «MHOI'OI'PAHHHKH U TEJIA BPAIIIEHHUA»2 eapuanm

1.  MHororpaHHMK, KOTOPbIil COCTOUT U3 ABYX INIOCKMX MHOTOYI0JIbHUKOB,
COBMEIICHHBIX NApa/IeJbHBIM IEPEHOCOM, HA3bIBAETCH:

1. Mupamupori 2. [Tpusmoit 3. Humuaapom 4. [apamenenunegom

2. Ecan 6oxoBble pedpa Npu3Mbl ePHEHAUKYJIAPHbI 0CHOBAHUIO, TO NIPU3Ma
SIBJISICTCH

1. Haknonnoit 2. [IpaBunbHoit 3. IIpsmoit 4. Bemmyxiioin

3. Ecau B 0CHOBaHMU NPHU3MBbI JIEKUT NMapaJljieJIOrPaMM, TO OHA ABJISETCH:

1. ITpaBunibHOM npusmort 2. [lapamnenenunenom 3. [IpaBuiIbHBIM MHOTOYTOJIBHUKOM 4.
[Tupamugoit

4.  MHoOrorpaHHUK, KOTOPbIH COCTOUT M3 IVIOCKOI0 MHOTOYI0JIbHUKA, TOUYKH H
O0TPE3KOB COCTUHSIONIUX X, Ha3pIBaeTcsa: 1. Konycom 2. [Tupamupoit 3. [Ipusmoit 4. [llapom

S. Otpe3ku, coeqUHSIONIYE BEPIIMHY MHPAMHUABI ¢ BepIIMHAMH OCHOBAHUS,
HA3bIBAIOTCH:

1. I'pansamu 2. Ctoponamu 3. bokoBbimu peOpamu 4. Jluaronansmu

6. TpeyronbHas nupamMuaa Ha3bIBaeTCs:

1. ITpaBunbHOM nupamugonn 2. Terpasapom 3. TpeyronapHoi nupamugoit 4. HaknonHnou
MMUPAMUION

7. K npaBujbHbBIM MHOTOTpaHHUKAM He oTHocuTesi: 1. Kyo 2. Terpasap 3.
Ukocasnp 4. Ilupamuna

8. Broicora mupamuasl siBiasiercsa: 1. Ocsio 2. Menuanoit 3. [lepnenaukymnsipom 4.
Anodemoit



9. OTpe3ku, coeqUHSIONINE TOYKH OKPY’KHOCTell KPYroB, Ha3bIBAKOTCSA:

1. I'pansimu unmuHapa 2. O6pazyrommmu mwMaapa 3. Beicotamu nununapa 4.
[lepnennukynspaMu UIHHIPA

10. IIpsimasi, npoxoasias Yepe3 HEHTPbI OCHOBAHMI HA3bIBaeTCs:

1. Ochro nunmuuapa 2. Beicotoit mumunapa 3. Paamycom munuaapa 4. PeOGpom mummHapa

11. Teno, koTOpPOE COCTOUT U3 TOYKH, KPYIa H OTPE3KOB COCTUHSIOMINX X,
Ha3bIBaeTCs:

1. Iupamupont 2. Konycom 3. Illapom 4. [{unurapom

12. Teno, koTOpOE COCTOUT U3 BCEX TOYEK NMPOCTPAHCTBA, HA3bIBAETCS:

1. Chepoit 2. lllapom 3. Humuanpom 4. [lomychepoii

13. I'panuna mapa nHaspiBaetrcsi: 1. Chepoit 2. [llapom 3. Ceuenuem 4.
OKpy>XHOCTBIO

14. boxkoBasi HOBEPXHOCTH MPU3MbI COCTOUT M3:

1. [MapannenorpammoB 2. KBanparos 3. Pom6oB 4. TpeyroiabHUKOB

15. K npaBHJIbHBIM MHOTOTPAHHHUKAM OTHOCSITCS:

1. Terpasap 2. Ky6 u mogekarap 3. Okradap u ukocadap 4. Bce oTBeTHI BEpHBI

16. Paamyc ocHoBaHusi HWJIMHAPA 2,5 cM, BbicoTa 12¢cm. HaiiTu 00beM 1 mutomanb
00KOBOI1 TOBEPXHOCTH.

17. HaiiguTe NOJHYI0O MOBEPXHOCTH Ky0a c0 CTOPOHOIi 4cMm.

18. Oo6pa3ywmas konyca 10cm, a Bicota 8cm. Haligure 60K0BYI0 NOBEPXHOCTb.

19. [duametp mapa 12c¢m. HajiguTe niomaabs NoBepXHOCTH 1Iapa.

20. HaiiTu TMaroHajb NPSIMOYroJIbLHOTO MapaJJieienuinena, ecjJu ero u3MepeHus
paBHBI 6 cM; 9 cM; 61/3 cM. BeIuncauTs 06beM.

21. OceBbIM ceueHHEM IMUJINHAPA SIBJISETCA KBAAPAT, IUIOMIAAb KOTOPOTo 16em>.
HaiinnTe 60K0BYI0 IOBEPXHOCTH HUJIMHAPA.

KJIIOY K TECTY
MHOI'OI'PAHHUKMU U TEJIA BPAIIIEHUS
B [1|2|3|4|5|/6|7|8|9|10/ 1| 1|1 |1|1|1[1[1]|1]|2]2]2]|2]2
1|2(3|4|5/6[7|8|9|0]|1|2|3]|4
Bl | 3] 4 31114 2 3143442142323 1]3]1
B2 2[3]2]2]3[2]4]3 1221323 [1]4]4]3[1]2]1

PA3JIEJI 6. CTEIIEHU U KOPHU. CTEIIEHHASLITOKA3ATEJIbHASA U
JIOTAPUOMHUYECKASA ®YHKIINN
OK-01, OK-02, OK-03, OK-05, OK-07

KonTtpouabsHnas pa6ora no aaredpe n Hayanam aHaamnsa Nel
«enumocms uucen» (npoPUIHHBINA YPOBEHD)
1 sapuanm

1. Haiitu ocratok ot ngeienusa 485638 Ha S5, He BBHITOIHSIA ASTICHU.

Haiitu nocneioro ndpy uncia 3 +4%.

15 27
Jlokazathb, uto yncino 9~ —3"" memurcs Ha 26.
Harypanbhbie unicina 8n + 1u Sn + 2 nensatcs Ha HatypanbHOe uuciao m # 1. Haiitu m.
Jlokasarb, uto ypasaenune 26x + 39y =15 He umeer LenounCICHHBIX PELICHHH.

S Uk w

2 2 _ .
JlokazaTh, yTO ypaBHeHUe X —) = 230 ne umeer nenouncIeHHBIX pereHui.




KoutpoabsHas padora no ajredope u Hayajgam aHaau3a Nel
«/lenumocms yucen» (NpOPUIBbHBINA YPOBEHB)
2 sapuanm

1. Haititu ocraTok ot nenenusa 728362 Ha 4, He BBHITIOJIHASA ACICHUS.

o 63 39
Haiitu nocneanioro mudpy uucaa 97 +27 .

36 16
Jlokasath, uyto uucio 2 +4° nenntcsa na 17.
Harypanbhbie unicia 6n + 5Su 7n + 5 nensatcs Ha HatypanbHOe uuciao m # 1. Haiitu m.
Jlokasarb, uto ypasHenune 36x +45y =11 He umeer nenouncieHHbIX peLICHHH.

S Uk w

2 2
Jloka3aTh, 94TO YHCIO d = (x - y) (x +y+ 1) JeNnuTcs Ha 4 TIpU JTI00BIX LIETBIX X U ).

KonTposabsHas pa6ora no aaredpe n Hayanam aHaansa Ne2
«Anzeopauueckue ypasnenusn» (6a30BbI YPOBECHb)
1 BapuanT

1) BEIIOIHUTE OeNeHre MHOIOWIEHA x*+3x> =21x> =43x+ 60 na MEOrOUTEH
x> +2x-3.
2) Pemnts ypaBHEHUE 2x’ —x* =13x—-6=0.
4
3) Bo3sBecTH B cTEneHb (x + 3) )
> +y? =10, xy—x+y=7,
Xt +y 6) { y-x+y

4) Pemmutb cucteMy ypaBHEHUN: a)
xy+x—y=13;

x+ty=4

2x* =3xy +2y* =4,
2x’ +3y* =14,

KontpoJabHas pa6ora no ajreope u Hayajgam aHajan3a Ne2
«Anzebpauueckue ypasnenusa» (6a30BbIil YPOBEHB)
2 BapuaHT
4 3 2 2
1) BBIOMHUTH JelIeHNe MHOTOWIeHa X Ox" +x" +81x+70 ua vmorownen X —4x =35,

3 2 _
2) PemmnTh ypaBHEHHE 3x" —10x" —9x +4 =0
5
3) Bo3sBecTu B cTEIICHB (x - 2) .
2 2 —_ e
SR R {xy 2x+y)=2,

4) Pemuth cucTeM aBHEHUU : a
) Y yp ){ xyHx+y =20

x—y=1

) y:—xy+x> =21,
B
y* —2xy+15=0.

KoutpoJsbHas pa6ora no ajreope u Hayajgam aHajan3a Ne2
«Anzebpauueckue ypasnenusa» (NpoQUIbHBIA YPOBEHB)
1 BapuanT

4 3 2
1) Bsimosnuuth aenenne muorowiena X +3x° —21x" —43x + 60 na muorowen
2
x +2x-—3.
o 4 3 2
2) He BBINOHSS ACNCHHS, HANTH OCTATOK OT JejieHust Muorowiena X +Xx° +7x" +x+3 na
JIBYWICH X — 2.



3) Pemnts ypaBHEHUE 2x’ —x* =13x—-6=0.

4
4) Bo3BecTH B CTENEHD (x + 3) )
5) Pemmth ypaBHEHHE (x + 1)(x + 2)(x + 3)(x + 6) =168x>.
2x* =3xy +2y* =4,
2x* +3y* =14.
KoutpoJsbHas pa6ora no ajreope u Hayajam aHajan3a Ne2

«Anzebpauueckue ypasnenusa» (NpoQUIbHBINA YPOBEHB)
2 BapuaHT

6) PemuTh cucreMy ypaBHEHHI {

4 3 2 2
5) Bomonuuts genenne muorowtesa X —9x” +x° +81x +70 wa muorounen x~ —4x —35.

o 4 3 2
6) He BBIMONHSS AE/CHHs, HAITH OCTATOK OT JeJIeHUS MHOrOwIeHa 2X — X —2x~ +3Xx Ha
aBywieH x — 1.

7) Pewmmts ypaBHeHHE 3x* =10x> =9x+4=0.

8) BosBecTu B cTeIICHD (x - 2)5 .

9) PewmTh ypaBHEHHE (x - 1)(x - 3)(x + 2)(x + 6) =72x".
¥ =xy+x> =21,

¥ =2xy+15=0.

10) Pemnth cuctemy ypaBHEHUI {

KonTpoabsHas padora no aaredpe n Hayanam aHaansa Ned A-10
«Cmenens c delicmeumenvuvim nokazamenem»  (0a30BbId YPOBEHb)
1 BapuanT
1 1
1) Berumcoute: a) 27 [642 —643 27, 0) 3\/4 +24/2 B/4 242

2) Yupoctutsh Beipakenue pu @ >0, 6 >0:
- J2+
a i /a662 1 2+1 -
a) ——, 0) o™ .
Vs

3) Coxpatuth 1podb

a—49
J2

7\ 15Y AN
4) CpaBHUTB uncna: a) 4(| — u4l—1, ©|—| ul.

8 16 3

1 2
S) Haiitu cymMy O€CKOHEUHO YOBIBAIOLIEH T€OMETPUYECKON IIPOrPECCUH, ECIIH 6, =, 8, = 5
KonTpoabsHasi pabora no aaredpe n Hayasnam aHaansa Ned A-10
«Cmenens c delicmeumenvuvim nokazamenem»  (0a30BbI YPOBEHB)
2 BapuaHT
1 I

1) Borumcnuts: a) 8° 127 +37 [81¢, 0) 5\/17 —/46 E/17 +4/46 .

2) Yapoctuts Beipaxenue nipu a >0, 6 >0:



8J§+6
6—64

4) Cpa cia: a) (3)4 (5j4 0) 1 (3)”
BHUTDH 4YUCIA: 2 — u2—1 , ujf—|.
P 7 14 4

5) Haiitu BTOpOIi WieH OeCKOHEYHO yOBIBAIOIICH F€OMETPHUECKOM MPOTPECCHH, €CIIH CyMMa €€

1 3

YICHOB paBHaA 15 , 4 BHAMCHATCJIb PaBCH .

3) CokpaTuth ApoOHL

KontpoJsbHas pa6ora no ajreope u Havyajgam aHajan3a Ne3 A-10
«Cmeneny c oeiicmeumensvhovim nokazamenem»  (IPOQUILHBINA YPOBEHb)
1 BapuanT

1 1
1) Boruncnuts: a) 27 [642 —643 127, 0) 3\/4 +2+/2 B/4 -22.

2) Yapoctuts Beipaxenue ipu a >0, 6 >0:

a—33/a662 5 ( 1 )ﬁ+1 wﬁﬂ

a)

3\/2 ’ aﬁ—1
Ja’ —a
3) Cokpatuts apobs mpu a >1 ——F——.
a—2a*+1

4) N36aBUTHCS OT UPPALMOHATBLHOCTH B 3HAMEHATENIE APOOH 3\/_

3+42
1,5
3 aNa a
5) YupocTuTh BeIpaKeHHE -+ 9 : ;
1 -a 1

a+3a’ 3-a’
6) B 6eckoHeuHO yOBIBaIOIIEH reOMETPUUECKOI MPOrpeccuy NEPBhI WwieH Ha 9 6oJbIle BTOPOTO.
CymMmma nporpeccuu, COCTaBJI€HHOW U3 WICHOB JaHHOW MPOTPECCUU C HEYETHBIMU HOMEpamu, Ha 12
OoJbIIIe CyMMBI ITPOTPECCHH, COCTABICHHOMN M3 YWIEHOB JaHHOH NMPOTPECCHH C YeTHHIMU HOMEpPaMH.
Haiitu Ty nporpeccuto.

-2

KoutpoJsbHas pa6ora no ajreope u Hayajgam aHajan3a Ne3 A-10
«Cmeneny c deiicmeumensvhovim nokazamenem»  (IPOQUILHBINA YPOBEHb)

2 BapuaHT
1

1 1
1) Berumcaurs: a) 83 :27 +37 [81¢, 0) 5\/17 —\/4_6 E/17 +\/4_6.

2) Yupoctuth Beipakenue ipu @ >0, 6 >0:
Va 4 W3+ 1
ya ()

A



3) Cokparuth qpods pu a > 1

a+4Ja +4
s S

a*+2a
1

4) N36aBUTHCS OT UPPALMOHATLHOCTH B 3HAMEHATENIE APOOH W

—4

2 \/; ao,zs

S) YrpocTuTh BeIpakeHHe | — +

3 _:_0,5
a4+24\/;4a2a

6) Haiiti cymmy OeCKOHEYHO YOBIBAIOIIEH T€OMETPUUIECKON TPOTPECCHH, €CITH CyMMa BCex €&
YJICHOB, CTOANIINX HAa HECUCTHBIX MECTax, B 4 pasa 60)’[5].].[6 CYMMBI BCEX eé YJICHOB, CTOAIIIMX HA YETHBIX
MECTax, a CyMMa IePBBIX TPEX WICHOB MPOTPECCHH paBHA 63.

KonTpoasnas paGora mo ajaredpe u Hayajaam aHajau3a Ned
«Cmenennas gynxyusn» (6a30BbI yPOBEHB)

1 eapuanm

y
2)

3)

4)

5)

Haiitu o6nacte onpenenenus Gpyaxiun ) = 4/2 +0,3x .

— 7 N .
N300pa3utk 5cku3 rpaduka QyHKIMU ) = X U NEPEYUCIUTh €€ OCHOBHBIE cBOMcTBa. ITonb3ysch

CBOMCTBaMU 3TOH (PYHKIIUU:

a) CPaBHUTH C EOUHULEH (0,95)7 ; 0) CpaBHHUTH (— 2\/§ )7 u (— 3\/5 )7 .

Pemmts ypaBHeHue:

a) A x+2=3; o) V- x =x+1; B)\/2X+5_\/X+6:1.

x—=7 )
Y CcTaHOBUTH, PABHOCHIIHHBI JIN HEPABEHCTBA . >0 u (7 - x)(2 +x )< 0.
+Xx
Haiitu ¢yHkimro, o00paTHyIo K GyHKIMH ) = 3 Ykazatb e€ 001aCTh ONpEeAeICHNUS 1 MHOKECTBO
X -

3HauYCHUH. SIBJIACTCS JIK 9Ta PYHKIMS OTPaHHMYCHHOM ?

KonTpoasnas paGora mo ajaredpe u Hayajaam aHajau3a Ned
«Cmenennas gynxyus» (0a30BBI YPOBEHB)

2 eapuanm

y
2)

3)

4)

5)

Haiitu obnactk onpenenenus QyHkuun ) = ¥3x-17.

—_ 6 i N
N300pa3utk 5cku3 rpaduka QyHKIMU ) = X U NEPEYUCIUTh €€ OCHOBHBIE cBOMcTBa. ITonb3ysich

CBOMCTBaMU 3TOH (PYHKIIHUU:

a) CpPaBHUTH C €AUHUIIEN (1,001)6 ; 0) cpaBHUTH (— 3\/§ )6 u (— 5\/§ )6 .

Pemmts ypaBHeHue:

aVx+12=2. OHVx+1=1-x: B3x+1—-+/x+8=1.

x-3
VY CcTaHOBUTH, pAaBHOCHIIBHBI JIN HEPABEHCTBA (3 - x)Qx‘ + 5) >0 u-2 - < 0.
x*+2
Haiitu ¢pynkumro, oOpatHyto Kk pyHKIun )Y = ——— . YKa3arh e€ 00J1acTb ONpeaesIeHIsI H MHOKECTBO
+

3HA4YeHUH. SIBisieTcs U 9Ta QYHKUKS OTpaHHYSHHOMH?

Kontpoannasi pabota mo ajareépe u Hauajnam aHaau3a Ned



«Cmenennas ¢pynkyus» (MPoPUILHBIN YPOBECHB)

1 sapuanm
1) Haitt o6macTs onpenenenns yskmmu Y =+ 1 —x ++/4 — x’.

2) W306pa3uts cku3 rpaduka GyHKImMH ) = (x - 1)7 + 2 u nepeyncauTh €& OCHOBHBIE

CBOMCTBA.
3) Pewmnts ypaBHEHUE:

D Jx+2+1=0, 2) V24 +/x° +5 =3,

3 5—x—-x+7=0, 43> +5x+1+/3x +5x+8=7.
Vx—1+y+1=3,
xXy=5—-x+y.

5) Pemmth HepaBeHcTBO X +2x—8>x—4.

KonTpossnas padora no aaredpe u Hauajaam aHajin3a Ned
«Cmenennasn gpynkyusn» (IPOPUIBLHBINA YPOBEHB)

4) Pemmtb cuctemMy ypaBHEHUN {

2 sapuanm
1) Haiitu 06macTs onpenenenus yakmuu Y =+ x +2 +45—4x —x 2.

4 ,
2) H306pa3uth 3cku3 rpapuka GQyHKIUN ) = (x + 1) — 3 ¥ nepeuYncauTh €€ OCHOBHEIE

CBONCTBA.
3) PemmwuTs ypaBHEHHE:

DAJx+Jx+1=-2, 2) V11 =3/x> +7 =3,
3)2=x—~/x+10=0, 4) x> =-5x+16-3Jx>-5x+20=0.

x—y _ 20
x—y+ = ,
4) Pemmtb cuctemMy ypaBHEHUN x+ty x+ty

x’+y? =34
5) PewmnTs HepaBeHcTBO /8 +2Xx —Xx° >6 —3x.

KonTpoabsHas pa6ora no aaredpe n Hayasnam aHaansa NeS
«Ilokazamenvnan pynkuyua» (6a30BbIII YPOBEHB)
1 BapuanT

1. CpaBauth uncna: 1) 5 w57, 205" u 05,

2-3x
2. Pemmts ypaBHeHue: 1) (gj =25, 2) 4" +2°-20=0.

3. PemnTs HEpaBEHCTBO (Zj > 1%.

- 2 x2-1
4. Pemuth HepaBeHCTBO: 1) (\/g) ’ <%, 2) (Ej >1.
x—y=4,
5% =25,

6. (momonHutenbHo) Pemmth ypahenue 777 +3[7F =27 +312°.

5. PemnTs cucremy ypaBHEHUN {



KonTtpoJabHas padora no anreope u Havyajgam aHajan3a NeS
«Ilokazamenvnan pynkuyua» (6a30BbIII YPOBECHB)

2 BapuaHT
1 1

1. CpaBHuth yucna: 1) 05" u 05", 2) 6> u 65,
2. Pemmts ypaBHenwue: 1) (0,1)2“*_3 =10, 2)9*-73" -18=0.

TS
3. PemuTh HEpaBEHCTBO (1§j <g.

x“—4
e 1 1
4. Pewmuth HepaBeHCTBO: 1) (3\/5) ’ >§, 2) (1-) <l1.

x+y=-2,
6" =36.

6. (momonuutensHO) Pemmts ypaBHenue 37 +3° =512 172",

5. PemuTh cucreMy ypaBHEHHI {

KonTposbHast padora mo ajaredope u Hayajam anaausa NeS
«Ilokazamenvnasn ¢pynkyus» (MpoUILHBIN YPOBEHB)
1 BapuanT

-17,4

1) CpaBHUTH uncna (5 - ﬂ)_lg u (5 - 7'[) :
2) PemmTh ypaBHEeHME: a) ((),1)2)6_3 =10, 6)9"—-7[3"-18=0.

x2-4
3) PemuTh HEPaBEHCTBO: a) (3\/§)X+6 >é, 0) (1%) <l1.
4) Pewmrts ypasuenne 2°° =37 =27 +6[3",

5) Pemuts rpaduyecku HEPaBEHCTBO (5) <6+x.
]7 -[x-2
6) (mom.) PemmTh HepaBEeHCTBO (gj >3

KonTposbHast padora mo ajaredope u Hayajiam anaausa NeS
«Ilokazamenvnaa pynkuyus» (IpodUIHHBIA YPOBECHD)
2 BapuaHT

1) CpaBHUTb ymcIa (IT - 3)_5’6 u (IT - 3)_6.

2-3x
2) Pemmuts ypaBHeHHE: a) (%J =25, 6)4"+2"-20=0.

5 13
4) Pemmrts ypasuenne 3 +8[57 =57 +10[3"",

5) Pemmth rpadgudecku HepaBeHcTBO 2% = 3x — 1.

x2-1
3) PewmmTh HEPABEHCTBO: a) (\/g )x_6 <l, 0) (i) =1

—‘x‘+2
o 1
6) (mom.) PemmTh HEPABEHCTBO 4 < (Ej .

KonTpoabsHnas pabora no aaredpe n Hauanam aHaaunsa Ne 6
«/locapugpmuuecxkan ynkyua»



1 BapuanT

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

4
2) CpaBuuth umcia  10g, Z u log, —.

3) Pemuts ypaBaenue log. (2x - l) =2.

4) PemmTh HepaBeHcTBO 10g, (x - 5) >1.
3

3
5) Pemmts rpaduuecku ypaBHeHue logzx = o

6) Pemmts ypasuenne log, x +log , x=14.

7) Pewuts HepaBenctBo: 1) logi(10 — x) + logi(x — 3) = —1
6 6

2) log: x —2log, x<3.
8) ([lononuurensno) Pemuts ypaBuenue log, (3x - 2) =3-2log, (2x - 1).

KonTtpoJsbHas pa6ora no ajreope u Hayajgam aHajaun3a Ne 6
«Jlozapugpmuueckaa ynxyus»
2 BapuaHT

22+310g2 5

1) Bemmcmuts: 1) log, 2—17 . 2) ., 3) log,56 +2log,12 —log, 63.

6

2) CpaBuuth umcia  10g, g " log, —.
3) Pemnts ypaBuenne log, (2x + 3) =3.

4) PeummTs HepaBeHncTBo 10g, (x - 3) >2.
2

5) Peumrts rpadudeckn ypasHenne log, x = x*-1.
2

6) Pemmts ypasnenne log . x +log, x =10.

7) Pemmuth HepaBeHCTBO: 1) logl (x - 3) + logl (9 - x) >-3 |

2 2
2)log: x —3log, x<4.
8) (HomonmuutensHo) Pemmts ypaBHenuelog, (2x + l) =1+2log, ., (3x + 1).

KonTposbHas padora mo ajaredope u Hayajam anaausa Ne7
«Tpuzonomempuuecxkue gpopmynor»
1 BapuanT

. . o 57 37
1) Haiitu 3Hauenue Beipakenus: 1) sin150°, 2) COS?, 3) th.

. 5 71
2) Bseraucnuts SIn @ ,CoS2Q , ecnu coSA =B u 0<a< 5



sin(a — B) + sin Bcosa
tga '

3) YnpocTtuth BeIpakeHUE

2sin2a + 003(32” - a) - sin(7T+ a)

4) Jloka3aTh TOXKIECTBO =-2sina.

.(377 j
1+sin| — —a
2

5) Pemmuts ypaBHenue coSS5xcos3x =1—sinS5xsin3x .

KonTposbHast padora mo ajaredope u Hayajiam anaausa Ne7
«Tpuzonomempuuecxkue gopmynor»
2 BapuaHT

. 4n
1) Haiitn 3Hauenue Bepakenus: 1)cos315°, 2) Sln?, 3) 1g210°.

: : 9 7l
2) Bemuucnute COSQ, SIN2Q, ecau SInQ :B u 5 <a<IJr.

sinasin 8 - cos(a - B)

ctgB

3) YnpocTuth BeIpaXeHHE

. . (T
sin® (77— a) + cos2a + sm(2 = a)
4) JlokazaTb TOXKAECTBO =—ctgQa.

. (377 j
sin 24 + cos 7 -a

5) Pemmuts ypaBHenue Sin 3xcosx =cos3xsinx —1.

KontpoJsbHas pa6ora no ajreope u Hayajgam aHajan3a Ne§
«Tpuzonomempuueckue ypagnenus»
1 BapuanT

1) Pemmts ypasHeHue: 1) J2cosx-1=0, 2) 3tg2x+\/§=0.

X 1
2) Haiitu Bce KOpHHM ypaBHEHHS smg =—— HaoTpe3ke [0;377].

2

3) PemmwmTh ypaBHEHHE:
1) 3cosx —cos’ x =0,
2) 6sin’ x —sinx =1,
3) 3sinx —5cosx =0,
4) sinb6x —sin4dx =0,



) 1
5) sin* x + cos* x =cos” 2x +Z,
6) Scosx +2sinx=3.

KontpoJsbHas pa6ora no ajreope u Hayajgam aHajan3a Ne§
«Tpuzonomempuuecxkue ypagnenus»
2 BapuaHT

1) Pewurs ypaBHeHue: 1) \/Esinx—l=0, 2) rg%—\/izo.

. x _1
2) HaiiTu Bce KOPHH ypaBHEHHS COSE = 5 Ha OTpE3KE [0;477] .

3) PemmwmTh ypaBHEHHE:
1) sin’x —2sinx =0,
2)10cos’ x +3cosx =1,
3) Ssinx +2cosx =0,
4)cos5x +cos3x =0,
5) sin* x + cos* x =sin” 2x —%,

6) cosx +3sinx=2.
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