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1. OBHIAS XAPAKTEPUCTUKA PABOYEMIIPOI'PAMMOBI
OB]J_[EOEPA3OBATEJII>HOI71 JUCHUITINHBI
«MATEMATHUKA)»

1.1. Mecto AUCIHUNIMHBI B CTPYKTYpe npogeccHOHAIbHOM
o0pa3oBarteabHol mporpammsbl CIIO:

O61eoOpazoBaTenbHas JUCHUIUIMHA «MaTeMaTukay sBIsSETCs 00513aTeIbHON YacThiO
0011e00pa3oBaTeNbHOTO IUKIIAa 00pa30BaTeIbHOM MporpaMMbl B cooTBeTCTBUU ¢ DI'OC
no crenranbHOCTH 09.02.07 MHDOpMalIMOHHBIE CHCTEMBI M IIPOrPaMMUPOBAHHE.

1.2. esu ¥ nuIaHUpPyeMble Pe3yJbTaThl 0CBOCHMS JUCHUIJINHBI:
1.2.1. Ileab AHCHMILIHHBI

Conepxanue mporpaMmm o011e00pa30BaTeIbHON JAUCITUIIIMHBI «MaTeMaThKa
HANpaBJICHO Ha JOCTI)KCHHE PE3YJIbTAaTOB €€ N3yUEHHUs B COOTBETCTBUU C
tpedoBanusiMu PI'OC COO c¢ yuetoM npodeccuonanbHorHanpasieHHOCTH OT'OC
CIIO.

1.2.2. Ilnanupyembie pe3yJbTAThI OCBOCHUSA
0o01eodpasoBaTe/ibHOM TUCHUILIMHBI B cO0TBeTCTBUM ¢ PI'OC CIIO nHa ocHoBe
o1rocC Coo

Oco0oe 3HaueHne JUCIUIUINHA UMeeT ipu opmupoBanun 1 pa3sutuu OK ullK



Oo0mue Ilnanupyembie pe3yjbTaThl 00y4eHUsI
KOMIIETEHIIUN
Oo0umue JAucuunuiuHapHble

OK 01 Beibupars | - chopmupoBarh TpaKJaHCKYIO TO3UIMIO| - BIAJETh METOJAMU JI0Ka3aTEIbCTB, AITOPUTMAMHU PEIICHHUS
CIIOCOOBIPEIICHUs | 00yYaromerocs KaK aKTUBHOTO u| 3a1a4; yMeHue (GopMyIHpOBaTh OMPEEICHUSI, aKCUOMBI U
3aj1a4y OTBETCTBEHHOTO 4JIEHA POCCUMCKOTOO0IECTBA; TEOPEMbI, MPUMEHATh UX, MPOBOAUTH JOKA3aTEIbHBIC
MpOoQECCUOHANIBHO | -  TOTOBHOCTh K  TyMaHUTapHOW W] pacCy>KIEHUs B XOJI€ peIlIeHUs 3a]1ay;
1 IeATeIbHOCTH BOJIOHTEPCKOM IESITENBHOCTH; - YMETbh ONEPUPOBATH MOHATUSIMU: CTENEHb YUCJIa, JIorapudm
MIPUMEHUTEIBHO - OCO3HaTh JIMYHBIA BKJaJ B I[IOCTPOCHUHW| YMCJIA; YMEHHE BBINNOJIHATH BBIYMCICHUE 3HAYECHUU U
K Pa3IU4HBIM YCTONYMBOTO OYyIIETo; peoOpa30BaHUsl BHIPAXKEHUM CO CTENECHIMU Hiorapudmamu,
KOHTEKCTaM - chopmMupoBaTh MHUPOBO33pEHUs,| MPeoOpa3zoBaHUs APOOHO-PALMOHATBHBIX BHIPAXKECHUM;

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHM U OOIIESCTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JINAJIOTe KYJBTYD,
CTIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIETYPHOM MHPE;

- CaMOCTOATENbHO  (opMyIupoOBaTh |
aKTyaJIM3upOoBaTh MPOOJIEMY, pacCMaTPUBATh €¢
BCECTOPOHHE;

- BHOCHTb KOPPEKTHBBI B JCSATEIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIbTATOBIICIISIM,
OIICHUBATh PUCKH IOCIIECTBHI ACATESILHOCTH;
- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPH
pENICHUH >KU3HEHHBIX MPOOJIeM;

- CIOCOOHOCTH 5| TOTOBHOCTD K|
CaMOCTOSITEIIBHOMY TTOMCKY METOJIOB PEIICHHUS
MPAKTUYCCKUX 3aJ]1a4, MPUMEHEHUIO PA3TUIHBIX
METO0B MO3HAHMUS,

- CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIC

3a1aud B 00pa3oBaTEIbHON JCATEILHOCTH U

- yYMETh BBIOMpAaTh MOAXOASIIMA HW3YYEHHBIA METOH s
pelIeHus 3aJa4yM, paclo3HaBaTh MaTeMaTHYeCcKue (DaKThI U
MaTE€MaTUYeCKHEe MOJIEIM B MPUPOJHBIX M OOIIECTBEHHBIX|
ABJICHUSAX, B MCKYCCTBE, YMEHHE MPHUBOJHUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUMCKOM W  MHPOBOU
MaTEMaTH4YECKON HAyKH.

- yMeTb  OIEpPUPOBATh  IOHATHUAMHU:  MHOXECTBO,
IIOAMHOXKECTBO, OIEpallMd HAJ MHOXKECTBAMHU; yMETh
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBINW anmapar s
ONMCAHUs PEAIBHBIX MPOLECCOB U SIBJICHUM W IIPU PELICHUN
3aJ1a4, B TOM YHUCJIE U3 IPYTHX yYeOHBIXIIPEIMETOB;

- YMETbh ONIEPUPOBATH MOHATUSAMHU: HATYPAIbHOE YNCIIO, LIEJI0E
YUCJIO, OCTaTOK MO MOZYJII0, PalHOHAIBHOE YHCIIO,
MPpPalMOHAIBHOE YHUCJIO0, MHOXKECTBA HATYypPAJIbHBIX, LEJbIX,
pPalMOHAIIBHBIX, JEHCTBUTENBHBIX YUCET; YMETHUCIIOIb30BATh
NPU3HAKK JCIUMOCTH, HAaWMEHbIIUWA OOIIMI JAeNUuTens U
HauMeHblllee o0llee KpaTHOe, alroputM EBkiauzpa npu
pELICHUH 3a]a4; 3HAKOMCTBO C Pa3jIu4HBIMUIIO3UIIMOHHBIMY|
CUCTEMAaMU CUUCIICHUS;




KU3HEHHBIX CUTYaITUsX;
- YMEThb HHTETPUPOBATh 3HAHWS W3 Pa3HBIX
MIPEIMETHBIX 00J1acTei;

- BbIABUI'aTb HOBBIC nacu, npcmajiaraTb
OPUTHHAJIBHBIC MOAXOAbI U PCIHICHUA,
- HUMCTDb BHYTPCHHIOIO MOTHUBAIIUIO,

BKJIIOYAIOIIYI0 CTPEMJIEHHE K JOCTHXKEHUIO
LEJIM U YCIEXy, ONTUMHU3M, WHUIIMATUBHOCTb,
YMEHHUE JICMCTBOBaThb, MWCXOAA W3 CBOMX
BO3MOKHOCTEH

- YMETh ONEPHPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUICKCHBIE YHCIIa, MOJYJIb W apTryMEHT]
KOMITJIEKCHOTO 4Hrcia, (opmMa 3amich KOMIUICKCHBIX YHCET]
(reomeTpuueckas, TPUTOHOMETpPUYECKAsT U anreOpanyeckas);
yMETh  TPOU3BOAWTH  apu(DMETHUECKHE  JCUCTBUS
KOMIUICKCHBIMU YU CIIaMU; IPUBOIUTH pUMEPHI
WCIIOJIb30BaHMsI KOMIUICKCHBIX YHCET;

- yMETh MOJICIMPOBAaTh peajbHbIE CHUTyalldd Ha S3bIKE
MaTeMaTUKH;  COCTaBIISAITb  BBIPAKEHUS,  ypaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI 10 YCJIOBHIO 33/1a41, UCCIIEIOBATH
MOCTPOEHHBIE MOJIEJIH C UCIIOJIb30BAaHUEM alllapaTa ajreopsl,
WHTEPIPETUPOBATh  TMOJYUYCHHBIA  pe3ybTaT, CTPOUTH
MaTeMaTUYeCKHEe MOJEIH C TIOMOIIBI0 T€OMETPUYCCKHUX|
MOHSATUHN W BEJIMYWH, PEIIaTh CBA3aHHBICC HUMHU MPAKTUIECKHUEC
3a/1auM; COCTaBIATh BEPOSTHOCTHYIO MOJIEITb u
WHTEPIPETUPOBATh  MOJYYCHHBIH  pe3yjbTaT;  peliaTh
MPUKJIAIHBIC 3a/1a4l CPEICTBAMHM MAaTEMaTHIECKOTO aHAJIN3a,
B TOM YHCJIC COIMAIbHO-DPKOHOMHUYECKOTO W (PH3UIECKOTO
Xapakrepa

OK 02
Hcenonp3oBath
COBPEMEHHBIE
CpelcTBa MOUCKa,
aHanau3a u
MHTEPIpETALNH
uH(popmanuu, u
nH(pOpMaAIIMOHHBIE
TEXHOJIOTUH IS
BBINOJIHEHUS 3a]1a4
npodeccuoHanIbHO
U IeITESIILHOCTH

- YMETh B3aUMOJICHCTBOBATH C COLUATLHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (QYHKIIMSIMHU
Y Ha3HAYCHUEM;

- CIIOCOOHOCTD OLIEHHWBATh CUTYALIUIO U
PUHUMATh OCO3HAHHBIC PEIICHMUSI,
OPHUEHTUPYSICh Ha MOpPaJIbHO- PABCTBEHHBIC
HOPMBI ¥ [ICHHOCTH;

- TOTOBHOCTh K TPYyJay, OCO3HAaHUE IIEHHOCTH
MacTepCTBa, TPYAOJIIO0UE;

- TOTOBHOCTb K aKTUBHOM J€SITEIbHOCTU
TEXHOJIOTUYECKON U COLUAIBHOMN

- YMETb ONIEPUPOBATH MOHATUSMU: PAIMOHATIbHAS (PYHKITHS,

noKasaTesibHasi PyHKIUs, CTeNeHHas: QYyHKIIHS,

Jlorapudmuueckasi GyHKITUS, TPUTOHOMETPUUECKHE
byHKIIMHA, 00paTHBIE PYHKIIUN; YMEHUE CTPOUTH Tpaduku
M3YUYCHHBIX (DYHKIIMHA, UCITOJIB30BaTh TpapuKH IPH H3yUYCHUN
MPOIIECCOB U 3aBUCUMOCTEH, MMPU PEIICHUH 33124 U3 IPYTUX
Y4IeOHBIX MPEAMETOB | 3a7a4 U3 peaJbHOU KU3HU; BBIPAKATh
(dbopMyIaMu 3aBUCUMOCTH MEKy BEIIMUYNHAMU;
- YMETbh OTICPUPOBATH MOHATUSIMU: TOXKICCTBO,
TOXKJECTBEHHOE ITPeoOpa3oBaHre, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMa YPAaBHEHHI U HEPABEHCTB, PABHOCUIHLHOCTH

HaIPaBJICHHOCTH, CITOCOOHOCTH

YpPaBHEHUI, HEPABEHCTB M CHCTEM, PAllMOHAJIbHBIE,




WHUIIMAPOBATh, INIAHUPOBATH U
CaMOCTOSITENIEHO BBITIONHSATH TaKyIO
JIeSITEIbHOCT;
- TIOJIy4aTh HOBBIE 3HAHUS, €TO
MHTEpHpETalnn, TpeoOpa3oBaHUIO U
PUMEHEHHUIO B Pa3JIMYHBIX yUEOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPU

CO3/IaHUU YYEOHBIX U COITMATBHBIX
IPOEKTOB;
- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3upoOBaTh 3aj1a4y, BbIIBUTATh TUIIOTE3Y
€e pEIICHHsI, HaXOIUTh apTyYMEHTHI JIIs
JI0Ka3aTeNbCTBA CBOMX YTBEPKACHUM, 331aBaTh
napamMeTphl U KpUTEPUH PEIICHHS;
- BJIaJICTh HaBBIKAMH TOJTyYCeHUS HHPOPMAITHH
13 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTHO OCYIIECTBIISITh TOUCK, aHAJIN3,
CHCTEMAaTH3alUI0 U MHTEPIPETALUIO
uH(OpMAIUU PA3TUYHBIX BUIOB U Popm
MIPE/ICTABIICHNUS,
- UCIOJIb30BaTh CPEACTBa MH(POPMAITMOHHBIX
¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJI0ICHUEM
TpeOOBAHMI 3PrOHOMUKH, TEXHUKH
0€30IMacHOCTH, TUTUEHBI, PECYPCOCOCPEKESHHS,
MPABOBBIX U ATHYECKUX HOPM, HOPM
nH(popMaMoOHHON 0€301TaCHOCTH;
- BIIQJICTh HABBIKAMHU PACIIO3HABAHUSA U 3aITUTHI
uHpopmarmu, HH(pOPMAITMOHHOM

MppalMOHATIbHBIE, TOKAa3aTEIbHbIE, CTEIICHHBIE,
iorapuMuueckre, TPUTOHOMETPUUYECKIE YPaBHEHHUS,
HEpPaBEHCTBA U CUCTEMBI; YMETh pelIaTh YPaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IOMOUIBIO PA3IUYHBIX [IPUEMOB;
pemaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
[IPUMEHATH YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIS
pELICHUS MaTEMAaTUYECKUX 3aad U 3a/1a4 U3 Pa3JInYHbIX
oOnacTeit HayKu U peajbHOM KU3HU;
- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: IBUKEHUE,
napaJuIebHbINA IEPEHOC, CHMMETPHS Ha IIJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, peoOpa3zoBaHUe MOA00MS,
o100HBIE (PUTYPBI; YMETh PACIIO3HABATH PaBHBIE U
no00HBIE (PUTYPBI, B TOM YKCIIE B IPUPOJE, UCKYCCTBE,
aApXUTEKTYpPE; YMETh UCIOJIb30BATh T€OMETPUUYECKHE
OTHOUIEHUS, HAXOAUTh FT€OMETPUUECKUE BEIUYHHBI (JIMHA,
yToJ1, IJI0IIa/lb, 00bEM) IPHU PELIEHUH 3a]a4 U3 APYTHX
y4eOHBIX MPEAMETOB U U3 PEAIbHOM KU3HU

0e301aCHOCTH JINYHOCTH




OK 03
[LimanupoBats u
pean30BbIBAThH
COOCTBEHHOE
npodeccuoHanbHOe
Y INYHOCTHOE
pa3BHTHE,
IPEITPUHAMATEITBC
KYIO IeATEIbHOCTD
B
poQeCCUOHATIEHO
it cepe,
MCIIOJIb30BATh
3HaHUS 110
(rHaHCOBOM
IPaMOTHOCTH B
pa3IMYHBIX
KU3HECHHBIX
CUTYaITUIX

- TOTOBHOCTH K CAaMOBBIPQXEHHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSBIISATH
KauyeCcTBa TBOPUYECKOM JTUIHOCTH;

- AIMETh HHTEPEC K Pa3IuIHbIM chepam
npoecCHOHANBEHON NIeATeTbHOCTH, YMEHUE
COBEPIIIATh OCO3HAHHBIA BEIOOD Oy MyIICH
npodeccun U peaau30BBIBATH COOCTBCHHBIC
JKW3HEHHBIE TIJIaHbl; TOTOBHOCTD M
CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MIPOTSHKEHUN BCEH
KU3HU;

- aHAJTM3WPOBATH MTOTYICHHBIC B XOJI€ PEIICHUS
3a/la4u Pe3yibTaThl, KPUTHYECKH OICHUBATH
WX IOCTOBEPHOCTD, TPOTHO3UPOBATH
W3MCHEHHUE B HOBBIX yCIIOBHUSX;

- CaMOCTOSITEIPHO COCTABJIATH TUTAH PEIICHUS
POOJIEMBI ¢ YYETOM HMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH 1
IIPEANIOYTCHUM;

- yMETh OIICHUBATh PHUCKH M CBOCBPEMEHHO
MPUHUMATH PEIICHHS 110 UX CHUKEHHUIO;

- chopMUpOBaTh MpPHU3HABaTh CBOE IIPaBO U
MPaBo JIPYTUX JIFOJICH HA OMHUOKH.

- YMETh ONEPUPOBATH NOHATUSAMU: PALIUOHAIIBHBIE,
UppaLMOHAIbHBIE, TOKA3aTEIbHbIE, CTEIEHHBIE,
Jorapumuyueckre, TPUTOHOMETPHUUECKHE YpPaBHEHUS H
HEPaBEHCTBA, UX CHCTEMBIL;

- YMETb ONIEPUPOBATH NOHATUAMH: MHOTOIPAHHHK, CEYEHUE
MHOTOTpaHHMKA, Ky0, Mapajienenumes], npu3Ma, IupaMmua,
¢urypa 1 MoBEpXHOCTb BpALICHUs, LIUIUH/P, KOHYC, 1Iap,
cdepa, ceueHus (Urypsl BpalleHus, MIOCKOCTb, Kacaromascs
cdepbl, IUIUHAPA, KOHYCa, IJIOIAab TOBEPXHOCTH
HNUPAMU/JIBL, TPU3MBI, KOHYCa, WINHIPA, TUIOIIAlb chepsl,
00BbeM Ky0a, PsIMOYTOJIbHOIO HapajuleenuIe1a, MUpaMuIbl,
MPU3MBI, [IWIIMH]Ipa, KOHYCa, IIapa; yMEHUE n300paxaTh
MHOTOIPAHHHUKHU ¥ TTIOBEPXHOCTH BPAILEHUS, UX CEYEHHS OT
PYKH, C IOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB H
AIIEKTPOHHBIX CPENICTB; YMETh PACIO3HABATh CHMMETPHUIO B
MPOCTPAHCTBE; YMETh PACTIO3HABATH MTPaBUIIbHbBIC
MHOTOI'PaHHUKH;

- YMETh ONEPUPOBATH NOHATUSAMU: MPAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAISIPHOE IPOU3BEIACHUE, YTOJ MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHNAE BEKTOPA Ha
YHCIIO0; HAaXOAWTh C TOMOIIBIO H3YYEHHBIX (hOpMy
KOOPJIMHATHI CEPEMHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

YMETh ONEPUPOBATH MOHATUSAMHU: Trpad, CBA3HBIN Tpad,
JEpEeBO, LUKJI, Ipad Ha IJIOCKOCTH; YMEHHUE 3aJaBaTh U
ONMUCHIBATh Tpadbl Pa3TUUYHBIMU CIIOCOOAMM; UCOIB30BATh
rpadbl P pelICHUY 3a]1ay;

- YMETb CBOOOJHO OIEPUPOBATh HOHSTHUAMU: COUYETAHHE,
NEPECTAaHOBKA, YMCJIO COYETAHUN, YMCIO IEPECTaHOBOK;
OouHoM HproTOHA; yMETh IPUMEHSATh KOMOMHATOPHBIE (PAKTHI

8



U pacCy>KJICHUS TSl pelIeHHs 3a1a4;
- YMETh HaXOJIUTh BEPOSTHOCTU COOBITHII C UCIIOJIb30BAHUEM
rpaUyecKuXx METOAOB; MPUMEHATh A pEIIeHUs 3ajad
(bOpMyIIbI CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, (hopMyy|
MOJTHOM BEPOSITHOCTH, (hopmyiny bepHysum, koMOMHATOPHBIE
¢dakTel ¥ (OpPMyJIbl; OLIEHWBATH BEPOSITHOCTU PEAJIBHBIX
COOBITUH; YMETh OINEpPUPOBATh MOHATHAMH: ClydyaliHas
BEJIMYMHA, PACIpE/IeICeHUEe BEPOSITHOCTEH, MATEMaTUYECKOE
OXKUJaHWE, JUCIEPCUs U  CTaHJApTHOE  OTKJIOHEHUE
CIlydaiiHON  BENWYMHBI, (DYHKIMHM paclpeneseHus U
IUIOTHOCTH PABHOMEPHOI'0, MOKAa3aTEeIbHOTO U HOPMAJILHOTO
pacmpezieNieHuii; YMEeTh UCMOb30BaTh CBONCTBA WM3YYCHHBIX
pacmpefieieHuit  JUId  pelIeHds  3a/Jady; 3HAKOMCTBO  C
MOHSTUSMM: 3aKOH OOJBIIUX YHUCEN, METOABl BBIOOPOYHBIX
UCCJICIOBaHM; YMETh MPHUBOIUTh TPHUMEPHI MPOSIBICHUS
3aKOHa OOJBIIMX YHCENT B TPUPOTHBIX U OOIIECTBEHHBIX
SBIICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHITHIMH: IJIOIIAIb
¢burypsl, 00beM GUTYphI, BETMYNHA YT, PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE MEX]TY MPSAMBIMH,
paccTosiHue MEXIY IUIOCKOCTSIMH, IUiouiaib cepsl,
IUIONIA/Ib MOBEPXHOCTU MUPAMMU/IBI, TPU3MBI, KOHYCA,
HWIMHIPA, 00beM Ky0a, IpSIMOYTOJIBHOTO Napajuiesienuea,
NUPAMUJIBL, TPU3MBIL, HUIMHIPA, KOHYCA, I1apa; YMEHUE
HAXOJIUTh OTHOLIEHHUE 00BEMOB MOAOOHBIX (HUTYp




OK 04 D¢ dextuBHO
B3alMOJICHCTBOBATh
1 paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTb MMPOTUBOCTOSITh UJI€0JIOTUH
OKCTpEMHU3Ma, HaIlMOHAIM3Ma, KCeHO(poOuH,
NTCKPUMUHALIMY 10 COLUATIBHBIM,
PEITUTUO3HBIM, PACOBBIM, HAITMOHATBHBIM
[pU3HAKaM;

- chopMHUpOBaTh HPABCTBEHHOE CO3HAHHUE,
PTUYECKOTO [TOBEICHHS;

- TOTOBHOCTh K TPYIy, OCO3HAaHHE LIEHHOCTH
MacTepCTBa, TPYI0TIO0HE;

- CTaBUTh MPOOJIEMBI U 33/1a4H, JOIYCKAIOIIHNE
aIbTEPHATUBHBIC PEUICHUS,

- BJIAJIETh PA3JIMYHBIMU CIIOCOOAMU OOIICHUS U
B3aMMOJICHCTBUS,

-aQpTyMEHTHUPOBAHHO BECTH JUAJIOT, YMETh
CMATYaTh KOH(MIMKTHBIE CUTYalIUH;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
BPEHMUS C UCTIOIb30BAaHUEM S3BIKOBBIX

CPEICTB; COBMECTHAs ACATEIbHOCTD:

- NOHMMAaTh M HCIOJb30BaTh MPEUMYILECTBA
KOMaHTHOM ¥ MHIUBHUIYyaIbHOU paObOTHI;

- BBIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX
NMEHCTBUN C yYeTOM OOIMX HWHTEPECOB WU
BO3MO>KHOCTEM KaX0r0 YJieHa KOJUIEKTHBA;

- KOODJAWHHUPOBATH W BBHIMIOJHATH pPabOTy B
YCIOBUSAX  pPEAJIbHOTO,  BUPTYAJIBHOTO  H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- copMupoBaTh  CaMOKOHTPOJIb,  yMETh
MPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJCHUE, CIOCOOHOCTh aJanTHUPOBATHCA K
OMOLMOHAJIBHBIM HW3MEHEHUAM W TPOSIBIATH
riOKOCTb, OBITh OTKPHITHIM HOBOMY;

- YMEThb OIEPUPOBATH MOHATHSIMH: CIYYaWHBIM OIMBIT U
Ciy4aifHO€ COOBITHE, BEPOSTHOCTh CIIYYaHOTO COOBITHS,
YMETh BBIYUCIIATH BEPOATHOCTH C UCTIOIb30BAHUEM
rpamIeCKUX METOJIOB; MPUMEHSTH (DOPMYJIBbI CIIOKEHUS U
VMHOXKCHHSI BEpPOSTHOCTEH, KOMOMHATOpPHBIC (DAKTBI M
(bopMyJIBl TIPU PEIICHUH 3aja4; OLEHUBATh BEPOATHOCTHU
peabHBIX COOBITHI; 3HAKOMCTBO CO CITyYallHBIMU
BETMYMHAMU; YMEHHE MPUBOJUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIIMX YKCEN B MPUPOJHBIX U OOILIECTBEHHBIX
SIBIICHUSIX

- YMETh CBOOOJHO ONEPUPOBATh MOHSATHUSAMH: CTEIEHb C
[1EJIBIM TI0Ka3aTelieM, KOpEeHb HATYypaJIbHOM CTETNeHH, CTETICHb
C palMOHAILHBIM MTOKAa3aTeIeM, CTENICHb C JCHCTBUTEILHBIM
(BeleCTBEHHBIM) MOKa3aTesieM, orapudM uncia, CUHYC,
KOCHHYC U TAHTEHC MMPOU3BOJIHLHOTO YHCIIA;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMH: Tpaduk
(byHKIMH, OOpaTHass (QyHKUMS, KOMMIO3ULUS (PYHKIUH,
muHelHas QyHKIWS, KBaApaTudHas (QYyHKIIHS, CTCIICHHAS
(GyHKIHS C IIETTBIM MoKa3aTeeM, TPUTOHOMETPUIECKUE
(byHKIIMHA, 00paTHBIE TPUTOHOMETPUYECKUE (DYHKIIHH,
MoKasaTesibHast 1 lorapudmuueckas GyHKIUN; YMETh CTPOUTD
rpaduky QyHKIMA, BRITIOJHATH MPeoOpa3oBaHus rpaduKoB

b yHKIIHIA;

- YMETh HCIONb30BaTh Tpaduku (PYHKIUN [ H3yYCHUS
MPOIIECCOB M 3aBHCHUMOCTEH TPH PEIICHUH 3a7ad U3 JPYTHX
VICOHBIX TPEAMETOB M W3 pPEATbHOW KU3HH, BBIpAXKaTh
(bopMyIaMy 3aBUCUMOCTH MEXKAY BETMUYNHAMU;

- CBOOOTHO OTEPHUPOBATh TOHITHUAMHU: YETHOCTH (DYHKIIHH,
MEepUOIMYHOCTh  (DYHKIMHM, OrPAaHUYEHHOCTh  (PYHKIHUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (DYHKIIMHU,HAanOoJIbIIEee Ul
HaMMEHbIllee 3HA4YeHUs] (PYHKIUMU Ha MPOMEXKYTKE; YMETH
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- chopmup
BKJTFOUAIOIINE

OBaTh  COIMAIBHBICE  HAaBBHIKH,
CHOCOOHOCTH ~ BBICTpPAMBATh

OTHOILICHUSI C JIPYTMMH JIOABMH, 3a00THUTHCA,
MPOSIBIISITH MHTEPEC U pa3periaTb KOHPIUKTHI;
- chopmupoBaTh TNPUHATHIE MOTHBBI U

apryMEHTBI

IpYrux JIIOJed Tpu  aHalu3e

PC3YJILTATOB ACATCILHOCTU

MPOBOAUTD HCCIIEOBaHNE QYHKITUH;

- YMETh HCIIOJIb30BaTh CBOMCTBA W Tpa@uKu (QYHKIMHA A7
pellleHusl ypaBHEHUH, HEPaBEHCTB U 3aJad C MapaMeTpaMu;
n300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pelIeHN YPaBHEHUM, HEPABEHCTB U UX CUCTEM,;

- YMETh CBOOOJIHO ONEpPUPOBATH MOHATUSAMH: TOUKA, IpsSMas,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH yTOJI,
NIByTPaHHbIA yTOJI, TPEXIPAaHHBIM YroJ, MepeceKkaronuecs,
MapajuleJbHbIE U CKPELIUBAIOLIUECIIPSIMbIE, TApaJUIEIbHOCTh
U TEPIECHINKYJISIPHOCTh IPSIMBIX U IUIOCKOCTEH, YTrOJI MEXNY|
MPSIMBIMU, YTOJI MEXIY NPSIMOM U IIOCKOCTBIO, YTOJI MEXKY|
MUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MPU pPEIICHUH 337adl
M3y4YeHHbIE (aKTBl W TEOpEeMbl IUIAHUMETPUHU; YMEHHE
OLICHHWBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHPE; YMETH
OTIEpUPOBATH  TMOHITHIMH: MHOTOTPaHHUK, CeueHue
MHOTOTPaHHHWKA, TPABHJIbHBIM  MHOTOTPAHHUK, TIPU3MA,
nupaMuaa, (Gurypa W TMOBEPXHOCTHh BpAIICHHS, IMIIAHID,
KOHYC, 11ap, cepa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYCa)
U IWIMHApA, HapauielbHble OCH WJIM OCHOBAaHHIO, CEYECHUE
[1apa, IUIOCKOCTb, Kacaromiasicst cgepbl, HUIMHApPA, KOHYCa;
YMEHHE CTPOUTh CEYEHHE MHOTOTpaHHHMKa, H300paxkaTh
MHOTOTPaHHUKH, (UTYpbl M TOBEPXHOCTH BpallleHUs, HX
CeUeHHUs, B TOM YHCJIE C MOMOUIbIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TMPUMEHSITh CBOWCTBA T'€OMETPHUUECKHX (Uryp,
CaMOCTOSITENILHO (OPMYJIMPOBATh OMpPENEICHHUS H3y4aeMbIX
¢buryp, BBIIBUTATh THIIOTE3bI O CBOWCTBAX W MPHU3HAKAX
reoMeTpuuecKkux (Gpuryp, 000CHOBBIBaTh WM OMPOBEPTaTh MX;
YMEHHE MPOBOANTHh KIACCU(PUKALNUIO PUTYp TIO pPa3IUYHBIM
[pU3HAKaM, BBIINOJHATE HEOOXOAUMBIE JIOMOJIHUTEIbHBIE
[HOCTPOEHUS

-
-



OK 05
OcCynIeCTBIATh
VCTHYIO U
[MCEMCHHY IO
KOMMYHUKAITHIO Ha
rOCyJ1IapCTBEHHOM
s13pIKe Poccuiickoi
denepaluy CydeToM
0COOCHHOCTEH
COLIMAJIBLHOTO H
KYJbTYPHOTO
KOHTEKCTa

NPUHATh  TPAAWIIMOHHEIC
0O0I1IeueI0BEYECKIE I'YMaHHUCTUYECKHE
NIeMOKpaTHYECKIE [IEHHOCTH;

- COBEPIIICHCTBOBATH SI3BIKOBYIO M YATATEIBCKYFO
KYJIbTYpPYy KaK CpeJCTBa B3aUMOJICHCTBUS MEKY)
JTFOTEMU Y TIO3HAHUSIMUPA;

- 0CO3HATh IICHHOCTH HAYYHOW JIESTEIbHOCTH,

HaliMOHAJIbHBIC,
41

T'OTOBHOCTD OCYHICCTBIIATDH IIPOCKTHYIO 151
HCCJICOA0BATCIILCKYIO ACATCIBHOCTD|
MHAWBUIYAJIbHO U B I'PYIIIIC,

- BHOCUTb KOPPCKTHBBI B JACATCIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEISM,
OIICHUBAThH PUCKU MOCIECTBUI AEATEILHOCTH;
BJIAJICTh HaBBIKAMHU y4eOHO-
MCCIICIOBATENIbCKOM U TMPOCKTHOU AEATEIIBHOCTH,
HaBBIKAMU Pa3pEIICHUS

npoOJieM;

- CO3/1aBaTh TEKCThI B Pa3IMUHBIX (hopMarax ¢
Y4eTOM Ha3HauYeHUs WHQPOPMAIMU U LEJIEBOH
ayJIMTOpUM, BBIOWpass ONTUMAIBHYIO (opMy
[PEACTABICHUS U BU3yaJIN3alllH;

BJIaJICTh ~ HAaBbIKAMH  [103HABaTEJIbHOU
pebrekcun Kak OCO3HAHHUS  COBEPIIACMBIX|
NIEVCTBUM W MBICIIMTENIBHBIX IPOLECCOB, HX
PE3yJbTaTOB U OCHOBAHUU

- YMETh ONEpPUPOBATH MOHATUSAMU: CpeaHEeapu(PMETHIECKOE,
Me[raHa, HauOoJblllee W HAaUMEHbIEe 3HAYCHHs, pa3Max,
UcTiepcusi, CTaHAapTHOE OTKJIOHEHHWE YHCIOBOTO  Habopa;
YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBATH  HMH(OPMAILHUIO,
MpE/ICTABJICHHYI0 B TaOJNWIaX, Ha JAMarpaMMmax, rpadukax,
OTpaXalolllyl0 CBOMCTBA peajbHBIX IPOLECCOB U SBJICHHIA;
[PEACTABIATHUH(POPMAIUIO C TTOMOIIBIO TAOJIUIl U TUArPAMM;
MCCIIEIOBaTh CTATUCTHUUECKHE JaHHbIE, B TOM YHCJIE C
[IPUMEHEHNEM IPaPUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETh ONEPUPOBATh MOHATHAMU: TOUKA, IPAMasi, IIIOCKOCTb,
[IPOCTPAHCTBO, IBYI'PAHHBINA YTroJI,CKPELIUBAIOLINECS MPSMBIE,
MapajuleNbHOCTh W MEPHEHAUKYJISPHOCTh  MPSAMBIX U
MIOCKOCTEH, YroJl MEXAy HPSMBIMH, YTOJd MEXAY TNPSIMOU U
MJIOCKOCTBIO, YTOJ MEXIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU
T0 TIJIOCKOCTH, PACCTOSHUE MEXAY TNPSMBIMH, PaCcCTOSHHUE
MEXKTy TNIOCKOCTSMU;

- YMETh UCIOJIb30BaTh MPH PEUICHUH 3a7a4 N3YYCHHBIE (DaKThI
M TEOpeMbl IUTAHUMETPHH, YyMEHHE OIIEHWBAaTh pa3Mephl
00BEKTOB OKPY’KAIOILEr0 MUPA;

yMeTb CBOOOJHO OINEpPUPOBaTh MOHATUAMHU: CpEAHEE
apu(pMeTHYecKoe, MeauaHa, HauOoJblllee W HaUMEHbBIIEe
3HAYCHUsI, pa3Max, JUCIepCHsi,CTaHJapTHOE OTKIJIOHEHHUE MJIs
ONMUCAaHUS  YHMCIOBBIX  JIaHHBIX; yMETb  HCCJEI0BaTH
CTATUCTUYECKUE JlaHHble, B TOM UHCJIE C TMPUMEHEHUEM
rpadUyecKuX METOAOB M DJIEKTPOHHBIX CPENCTB; rpaduuecku
MCCIIeIOBaTh ~ COBMECTHBbIE  HAONIONEHUS C  MOMOIIBIO
MarpaMM pacCeUBaHUs U JIUHEWHOMN perpeccuu
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OK 06 IIposBiATh
rpakKIaHCKO-
MaTPUOTUIECKYIO
[IO3HIIMIO,
NIEMOHCTPUPOBATH
OCO3HAHHOE
[MOBEICHIE HAOCHOBE
TpaJUIIMOHHBIX
00IIICYCITIOBEUSCKUX
[ICHHOCTEH, B TOM
YUCJIE C YYETOM
rapMOHU3AITUN

ME KHAIMOHAIBLHBIX
1 MEKPEITUTHO3ZHBIX
OTHOIIICHUH,
[PUMCHSTD
CTaHIapTHI
AQHTHUKOPPYIITUOHHOT
0 TIOBEJICHUS

TOTOBHOCTh aKTUBHOW  J€ATEIbHOCTH
TEXHOJIOTUYECKOU 51 COLIMAIBHOM]
HaIIPaBJIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH,
[IAHUPOBATh UM CAMOCTOSTEIBHO BBIIOJIHSITH
TaKyIO I€SITEeIbHOCTB;

- IUIAHUPOBaTh M OCYIUECTBIATH JEHUCTBUS B
OKpPY KaIoIllel Cpelle Ha OCHOBE 3HAHUS LENeH
YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;
CaMOCTOSTEIIEHO OCYLLECTBIISATH|
[N0O3HABATEJIBHYI0  JICSITEIIBHOCTh,  BBIABIIATH
npoOJieMbl,  CTaBUTb W (OPMYJIUPOBATH
COOCTBEHHbIE 3a/Jaud B  00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;
CIOCOOCTBOBATH (bOpMHpPOBAHNUIO 17|
[POSIBJICHUIO IIUPOKON 3PYIuUMU B Pa3HbIX|
007aCTAX 3HAHWH, MMOCTOSHHO IOBBIIIATH CBOU
00pa30BaTeNbHbIN U KYJbTYPHbIA YPOBEHB;

- copMupoBaTh, pa3BUBATh CIIOCOOHOCTh
[MOHUMATh MUP C ITO3ULMH JPYrOro 4YeIoBeKa

K

- YMETh peliaTh TEKCTOBbBIC 33/1a4l PA3HbIX TUIIOB (B TOM YHCIIE
Ha MPOIEHTHI, 10JIM U YacCTH, Ha JBUKEHUE, pa0OTy,CTOUMOCTD
TOBAPOB U YCIYT, HAJOTH, 3aJa4d M3 00JacTU YIpaBJICHUS
ITUYHBIMUA ¥ CEMEWHBIMU (PTHAHCAMU ); COCTABIISTH BBIPAXKCHUS,
YpaBHEHUS, HEPABEHCTBA U MX CUCTEMBI MO YCIIOBHIO 3ajayH,
MCCIIEI0OBATh  MOJYYEHHOE  pPEIIEHWE U OLICHUBATH
MpaBIoNoJ00HOCTh PE3yJIbTATOB;

- *ymems onepuposams HOHAMUAMU. ONpeodelieHue, aKCuomd,
meopema, cieocmeue, C80LUCMB0, NPUSHAK, 0OKA3amelbCmeo,
PAGHOCUNbHBIE — POPMYIUPOSBKY,  YMemb  (OPMYIUPOBAMb
0OpamHoe U NPOMUBONOJIONCHOE YMEepIHcOeHUe, NPUBOOUNb
npumepsvl U KOHMPAPUMEDDL,  UCHOAb306AMb  Memoo
Mamemamu4eckot UHOYKYUU;, Nnpoeooums OOKA3AMENbHbIE
paccysicoeHus npu peuwleHuu 3a0ad, OYyeHusamsv J10SUYECKYIO
NpABUTLHOCHL PACCYHCOCHULL

- *ymembw c80000HO onepuposama NOHAMUAMU.
nocie0o8amenbHOCMb, apugmemuueckas npoepeccus,
ceomempuueckas — npozpeccusi, bOeckoHeuHo — yOwvleaouas
ceomempuieckas npozpeccusi; ymembp 3a0asams
nocie0osamenvHOCmy, 68  MOM  yucie ¢ HOMOUbIO
peKyppeHmubix hopmyi;

- *ymemv @vlOUpamb NOOXOO0AWUL MemoO O peuleHUs
3adauu; NOHUMAHUE 3HAYUMOCMU MAMEMAMuKU 6 U3yYeHuu
NPUPOOHBIX U 0OWECNBEHHBIX NPOYECCO8 U ABLEHUU; YMemy
pAcno3Haeamsv — NposeieHue  3aKOHO8  MAMeMAmuKu 6
uUcKyccmee, ymemsv NPU8oOOUMb NpUMEPbl MAMeMamuyecKuXx|
OMKPLIMUL POCCUUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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OK 07
CoJelicTBOBaThH
COXPaHECHUIO

OKpYyX arouen
Cpenbl,
pecypcocOepekeHH
10, IPUMEHSITh
3HAHUS 00
M3MEHEHUHU KJIMMATa,
[IPUHITUTIBI
OEPEIKIIMBOTO
[IPOU3BOJICTBA,

A pexkTUBHO
NEeliCTBOBATh

B UpE3BBIYANHBIX
CUTYyaIUsIX

- HE PUHUMATh JIEUCTBUS, IPUHOCSIINE BPEl
OKPYXaroUIEH CPELE;

- YMETh MPOTHO3HPOBATH HEOJIArONMPHUSTHBIC
HKOJIOTUYECKHUE MOCIIEACTBUS
[MPEINPUHUMAEMBIX JICHCTBUH, PEIOTBPAIIATh
MX;

- PacIIUPUTH OIBIT ACATEIbHOCTU
HKOJIOTUYECKOW HAITPaBJIEHHOCTH;

- pa3palaThIBaTh IJIaH PEIICHUs TPOOJIEMBI C
YUETOM aHAJIN3a UMEIOLIUXCS MAaTepUAIIbHBIX U
HEMATEPUAIbHBIX PECYPCOB;

- OCYIIECTBISATH I1I€JICHANPABICHHBIN TMOUCK
MepeHoca CPeACTB U CHOCOOOB JEHCTBUSI B
Mpo¢deCCUOHAIIBHYIO CPENY;

- YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIIbHYIO
M MPAaKTUYECKYIO0 001acTH
PKU3HEICATEIbHOCTH;

- Tpejylarath HOBBIE IPOEKTHI, OIEHUBATH
MJIeW C MO3UIMHA HOBU3HBI, OPUTMHAIBHOCTH,
[IPAKTHYECKON 3HAYMMOCTH;

- JlaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb
KOPPEKTHUBBI B JAEATEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LICJISIM.

- YMETh ONEPUPOBATH MOHATHAMHU: (DYHKIUS, HETPEPhIBHAS
VHKLIMSI, IPOU3BO/IHAS, IEPBOOOpA3HAs, ONPEACICHHbBIN
WHTErpall; YMETh HAXOIUTh MPOU3BOIHBIC MIEMEHTAPHBIX
(yHKIIHIA, UCTIONTB3YS CIIPABOYHBIC MaTepUaIbl; NCCIEAOBAThH B
MPOCTEUINX CITyqasiX (PYHKIIMM HAa MOHOTOHHOCTh, HAaXOJHTh
HAauOONIBIINE W HAUMEHBIINE 3HAUCHUS (YHKIUH; CTPOUTH
rpad¥Ki MHOTOWICHOB C MCIOJIB30BAaHUEM arapara
MaTEeMaTUYeCKOr0 aHaju3a;

- IPUMEHATH MPOU3BOHYIO IIPU PEIICHUH 3a7a4 Ha
NBIDKEHUE; PeIllaTh MPAKTUKO-OPUECHTUPOBAHHBIC 3a7a4M HA
HaNOOJIbIIINE U HAMMEHBIITNE 3HAYCHUS, HA HAXO0XKICHHE My TH,
CKOPOCTH M YCKOPCHHS;

- YMETh OTIEPUPOBATH MOHATUSAMU: IBMKEHUE B IPOCTPAHCTBE,
M0100HBIE (PUTYPBI B TPOCTPAHCTBE;

- UCIIOJIb30BaTh OTHOIICHUE IUIOMIAZAEH MOBEPXHOCTEN M
00BEMOB NIOJIOOHBIX (PUTYP MPHU PELICHUHU 33]1ay;

- YMETh BBIYUCIATH T€OMETPUUICCKHE BEITUYHMHBI (JIJTMHA,
YTOJI, TUTOIIa b, 00BEM, TUIOIIAAh TTOBEPXHOCTH ), HCTIOTL3YS
M3y4YeHHBIE (DOPMYJIIBI U METO/IbI;

- *ymems onepuposamev NOHAMUAMU: HENPEPbIBHOCHb
dyukyuu, acumnmomul epaguxa GyHxyuu, nepeas u
gmopas npou3o0HAs PYHKYUU, 2EOMEeMPUUECKUL U
huzuveckull cmMolcii NPOU3BOOHOLL, NEPEO0OPA3HAS,
onpeoenennvlll UHme2pai, ymMems Haxo0umao

acumnmomul  epaguxa  QyHKyuu,  yMeHue  BbIYUCTAMY
NPOU3BOOHBIE CYMMbL, NPOU3BEOEHUS], YACTNIHO20 UKOMNO3UYUU
DYHKYUL, HAXOOUMb YPABHEHUEe KACAMENbHOU K 2paguK))
yHKyuU,

- *ymemsb  ucnonvzosames  NPOU3BOOHVIO Ol UCCAE00BAHUS
DyHKYyull, Ol HAXOJCOEHUs  HAUIAYHUe20  peuleHuss 6

npuwzadelx, 6 mom ducie COUUuadilbHO-9KOHOMUYECKUX U
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dusuueckux 3adauax, 0N onpeoeieHus CKopocmu U
VCKOpeHUsl, HaxXo00Uums nAowaou u 0o6vemsl puayp ¢ nOMoubIo
uHmezpana,  NpuBOOUMb  NpuMepvl  MAameMamuyecKoo
MOOENUPOBAHUSL C NOMOUBIO OUDGhepenyuanbHbiX YpasHe U,
- *ymemsb c60600HO Onepupo8amy NOHAMUAMU: NPAMOY20IbHAS
cucmema  KOOpOuHam,  6eKMOp, KOOPOUHAMbL — MOYKU,
KOOPOUHAMbL  8eKMOpPA, CYMMA BeKMOPO8, NPOU3BEOCHUE
GeKmopa Ha YUCIO, PA3IONCeHUe GeKkmopa no 0asucy,
CKasipHOe npoussedenue, GeKmopHoe Npouszsedenue, V2ol
Medncoy BeKmopamu, yMeHue UCNOIb308aAMb BeKMOPHLIL U
KOOPOUHAMHBIU MEMOO O/ PeUleHUsl 2eOMempuUdeckKux 3a0ay u
3a0au Opyeux y4eoOHbIX npeomMemos, Onepupo8ams NOHAMUIMU.
mampuya  2X2  u  3X3, onpederumenp — mMampuybl,
ceomempuiecKull CMulCll onpeoeiumens
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2. CTPYKTYPA U COJEP)KAHUE OBIIEOGEPA3OBATEJBHOM

JUCLHUTNIUHBI
2.1. O0beM IMCUUIIMHBI M BUAbI y4e0HOH padoThI
Bun yueOHo#H padoThI Oovem ¢
yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMbl JUCHUIINHBI 256
B T.4.
OcHOBHOE co/Iep:KaHue 216
TEOpPETHUIECKOE OOyUCHHE 176
MPAKTUYECKUE 3aHITUS 40
IIpodeccuoHATBHO-OPUMEHTHPOBAHHOE COIEPKAHUE 36
(conepxxkanue NPUKJIATHOTO MOIYJIA)
B T. 4.
TEOPETUYECKOE O0YUCHHE
MPaKTUYECKUE 3aHSATHUS 36
KoncyabTanum 4
IIpoMe:xxkyTouHasi aTTecTanusi (AK3aMeH) 18
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TemaTuuecKuil JIAH M COAEPKaHME TUCUMILINHBI MaTeMaTuka

Conep:xanue yueOHOro MaTrepuasia (OCHOBHOE U PO ecCHOHAIBHO-

HaumeHoBaHue pa3je/ioB . | O0bem ®opmupyeMble
OpPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHS, MTPUKJIATHOI
U TeM 4acoB KOMIIeTeHI[HH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
Ocnoenoe cooeprcanue
Paznen 1. [loBTOopeHue 18
Kypca MaTeMaTHKH
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro MaTepuana
Lenb u 3anaun Lenb 1 3a1a4i MaTeMaTUKU TPU OCBOCHUHU CHIEIIUAILHOCTH.
MaTEeMaTHKH TpU bazoBble 3HaHMS W yMEHHS MO MaTeMaTUKe B MPOPECCHOHAIBHON H B
OCBOEHUU CIIELIMAIBHOCTU. | MIOBCEAHEBHOMU JCSITEIbHOCTH.
Uucna v BBIYUCIICHUS JleiicTBusT HAA  TOJOXKUTEIBHBIMH W OTPUIATENILHBIMH ~ YHCIAMH, C
OOBIKHOBEHHBIMU M JICCATUIHBIMU JIPOOSMHU.
JeiicTBus co creneHs Mu, (OpMyJIIbl COKPAILIEHHOTO YMHOKESHHS OK 01, OK 02, OK
KomMmOuHupoBaHHOE 3aHsTHE 4 03, OK 04, OK 05,
Tema 1.2 Copepxanue yueOHOro Marepuasa OK 06
IIponentHeie Beruucaenus. | [IpocTsie MpoLEeHTHI, pa3Hble CIOCOObI MX BhIUMCIeHU. JInHEHbIe, KBaJpaTHbIE,
VYpaBHEHHS U HEPABEHCTBA | TPOOHO-TMHEWHBIE YPAaBHEHUS M HEPABEHCTBA
KomOunmpoBanHoe 3aHsATHE 4
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooepicanue (codeporcanue
[IporieHTHBIE BEIYUCICHUSL | RPUKIAOHO20 MOOYA)
B IPOECCHOHATILHBIX [lpoctele ®  CHOXHBIE  TPONEHTHI.  [IpOIEHTHBIE  BBIUMCIICHUS B
3aj1ayax npoeCCHOHATBHBIX 3a/1auax
[TpakTyeckoe 3aHsATHE 2
Tema 1.4 Copneprxanue yueOHOro MaTepuaa
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Pemrenue 3agau. Bxognoi
KOHTPOJTb

Boruncnenuss 1 npeoOpa3oBaHus. YpaBHEHUS M HepaBeHCTBa. ['eomeTpus Ha
IJIOCKOCTH

KomOuHupoBanHoe 3aHsTue 2
KourposnbHhast pabora 2
Pa3nen 2 [Ipsimbie U 30
IUVIOCKOCTH B
NPOCTPAHCTBE.
KoopanHatbl 1 BEeKTOPbI
B IIPOCTPAHCTBE
Tema 2.1. OcHOBHBIE Coneprxkanue yueOHOro MaTepuana
MIOHSITHSI CTEPEOMETPHUH. [Ipenmer crtepeomerpuu. OCHOBHbBIE MOHATUS (TOYKA, MpsAMas, IJIOCKOCTb,
Pacnionoxenune npsAMbIX U | mpocTpaHcTBO). OCHOBHBIE aKCHOMBI — cTepeoMeTpuu. llepecekaromuecs,
IJIOCKOCTEN napajyieJbHble W CKPEIIMBAIOLIMECS MpsMble. YTOI MEXAY NpSIMbIMH B
npoctpancTBe. llepnenaukynspHocTs npsAMbix. OCHOBHBIE NMPOCTPAHCTBEHHBIE
burypsl
Komb6unupoBaHHoe 3aHsATHE 4 OK 01, OK 03,
Tema 2.2. Coneprkanue yueOHOro MaTepuana OK 04, OK 07
[MapamnensHocTh NpAMEIX, | [TapamrensHbie npsivas u miockoctb. Onpenenenue. [Tpuznak. CoiicTsa.
IIPSIMOM U TUIOCKOCTH, [TapamnensHble miockoctu. Onpenenenue. [Ipusznak. CBolicTBa.
IJIOCKOCTEN Terpasnap m ero anemeHTol. [lapamnenenunen m ero sineMeHTsl. CBoicTBa
IIPOTUBOINOJIOXKHBIX TpaHed M JuaroHaned mnapamwienenunena. I[loctpoenue
OCHOBHBIX C€YEHUI
KomOuHMpoBaHHOE 3aHATHE 6
Tema 2.3. Coneprkanne yueOHOT0o MaTeprana
[lepnieH UKy ISIPHOCTD [lepnienaukynsipueie npsimble. [lapannenbHble NpsMble, NEPHEHIUKYISIPHBIE K
MIPSIMBIX, IPSAMOM U 10cKOCTH. [IpHu3HaK NepneHIuKyIsIpHOCTH MIPSIMON U TUNIOCKOCTH
IJIOCKOCTH, MJIOCKOCTEN KomOunmpoBanHoe 3aHsATHE 4

Conepxanue yueOHOro MaTepraia
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Tema 2.4. Ilepnenaukyisp
u HakjoHHas. Teopema o
TpeX MepreHIuKyIspax

[lepnienqukynsp ¥ HaKJIOHHas. Teopema o0 Tpex NEePHEHAUKYIIAPAX. YTOJI MEKIY
IPSIMOU U TUIOCKOCTBIO.

VYrois Mexay IIIOCKOCTAMH. [lepneHuKyspHbIe IIII0OCKOCTH.

PaccrosiHus B mpocTpaHCTBE

Kom0uHMpoBaHHOE 3aHsATHE 4
Tema 2.5. Koopaunatet 1 | Conepikanue ydeOHOro Marepuaia
BEKTOPBI B IPOCTPAaHCTBE | JlekapTOBBI KOOpAMHATHI B IPOCTpaHcTBe. BekTopsl B mpocTpancTBe. CroxkeHue
M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BeKTopa Ha uyucio. CkanspHoe
npou3BeJeHue BEKTOpoB. [Ipocreiimme 3aa4m B KOOpAUHATAX
Kom0OunupoBanHoe 3aHsATHE 4
Tema 2.6. [Ipsmbie u Ilpogheccuonanvho-opuenmuposannoe cooepiicanue (cooeprcanue
IIJIOCKOCTH B RPUKTIAOHO20 MOOY:)
MPAaKTUYECKUX 3a/1auax B3anMHoe pacrnionoxeHue npsamsIx B pocTpaHcTse. [lapainenbHocTs npsMoi u
IJIOCKOCTH, MapajuIe]IbHOCTh IUIOCKOCTEH, MEPHIEeHIUKYJSAPHOCTh ILIOCKOCTEM.
PacrionoxxeHne npsMBIX U IUIOCKOCTEM B OKpy»Xaroliem Mupe (Ipupoje,
apXUTEKType, TEXHUKE). PerieHne npakTuKo-opueHTUPOBAHHBIX 3a7a4
[TpakTdeckoe 3aHsTHE 6
Tema 2.7 Pemienue 3anau. | CozpepkaHue yueOHOro Marepuania
[Ipsimble U TIOCKOCTH, PacnionosxeHne npsiMbIX U INIOCKOCTEN B MPOCTpaHCTBE. [lepneHIuKysipHOCTD U
KOOpJIMHATHI M BEKTOPHI B | MAPAJUIEIbHOCTh  MPSAMBIX M IUIOCKOCTeH. JlekapToBBI ~KOOpAMHATBl B
IIPOCTPAHCTBE npocTpancTBe. Bektopsl B mpocTpaHcTBe. Cl0KE€HHE M BBIYUTAHHE BEKTOPOB.
YMHOk€eHUEe BeKTOpa Ha unciio. KoopauHaTel BEKTOpa
KomMmOuHMpoBaHHOE 3aHSTHE
KourponbHnas pabora 2
Pazgen 3. OcHoBBI 26
TPUTOHOMETPHUH. OK 01, OK 02, OK
Tpuronomerpuyeckue 03, OK 04, OK 05
GyHKIun
Tema 3.1 Coneprkanne yaeOHOT0O MaTepuana

19




Tpuronomerpuyeckue
(GyHKIIUU TPOU3BOJIIBHOTO
yria, yucia

Panuannas mepa yrna. [IoBopoT ToukH BOKpYT Hadaja koopauHaT. OnpeneneHue
CHUHYCa, KOCUHYCa, TAHT'€HCA U KOTaHIeHca. 3HaKU CUHYCa, KOCUHYCa, TAHT€HCa U
KOTAHI€HCA [0 YETBEPTSAM. 3aBUCUMOCTb MEXKIYy CHHYCOM, KOCHHYCOM,
TaHI€HCOM M KOTAHT'€HCOM OJIHOTO U TOTO XK€ yria

KomMmOuHupoBanHoe 3aHstue

Tema 3.2 OcHOBHEBIE

Copepxanue yueOHOro Marepuaa

TPUTOHOMETPUUECKHE Tpuronomerpuveckue TOXK]IECTBA. [Ipeo6pazoBanus IPOCTENIINX
TOXJIECTBA TPUTOHOMETPHUECKUX BbhIpaskeHUH. CUHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YIJIOB
OU-O
Kom0OunupoBanHoe 3aHsATHE
Tema 3.3 Coneprxkanue yueOHOro MaTepuana
Tpuronomerpuyeckue OO6unacTh onpeeNeHns U MHOKECTBO 3HAUEHUH TPUTOHOMETPUUECKUX (QYHKITUH.

(GYHKIIHMHU, UX CBOHCTBA U
rpaduku

YéTHOCTh, HEUYETHOCTb, MEPHUOAMYHOCTh TPUTOHOMETPUYECKUX  (DYyHKIMA.
CgoiicTBa u rpaduku QyHKIMHA y = cos X, y = sin X, y =tg X, y = ctg x. CxxaTtue u
pacTshkeHHe TpaiKOB TPUTOHOMETPHUYECKUX (DYHKITHIA.

[TpeobpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

KomMmOuHnpoBaHHOE 3aHsTHE

Tema 3.4 O6patHble

Copepxanue yaueOHOTO MaTepuana

TPUTOHOMETPUYECKHE OO6parHble Tpuronomerpuyeckue GyHkiuu. Mx cBoiicTBa 1 rpaguku.

Pymruin Komb6unupoBaHHoe 3aHsATHE

Tema 3.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHuUe tg X = a, ctg X = a.

YpaBHCHHA U HCPABCHCTBA

PemieHre TPUrOHOMETPUYECKUX YPABHEHHM OCHOBHBIX THIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKNE YPAaBHEHUs, CBOJIAIIMECS K KBaJIpaTHbIM., pelIacMble
pa3I0KEHUEM Ha MHOKUTENH, OHOPOIHBIE.

[Ipocreiimre TPUrOHOMETPUUECKUE HEPABEHCTBA

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 3.6 Pemenue 3anau.
OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuueckue
byHKIII

Cogepxanue yueOHOT0O MaTepuana

[TpeoGpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pewenne
TPUTOHOMETPUYECKUX YPAaBHEHUHN U HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM
CBOMCTB (PyHKITUI
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KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

KourposnbHhast pabora 2
Pasnea 4. IlpousBognas 50
U nepBoodpa3Hasi
GyHKuun
Tema 4.1 Ilonstue Copepxanue y4eOHOT0o MaTepuaa
npou3BoHONU. Popmyiel U | [Ipupamenne aprymenrta. I[lpupammenue ¢GyHKIUH. 3aJadd, MNPUBOASLIIAEC K
MpaBuUIa MOHATUIO TPOU3BOAHON. OmpeneneHue MPOU3BOAHONU. AJITOPUTM OTBHICKAHUS
muddepeHImpoBaHus npousBoHONH. @opmynsl quddepenuuponanus. [Ipasuna quddepenunpoBanus
KomOuHMpoBaHHOE 3aHATHE 8
Tema 4.2 IlonsTue o Coneprxkanue yueOHOro MaTepuana
HEMPEPBIBHOCTH PYHKIMH. | [Tonstue HerpepbiBHOW (PyHkimu. CBoiicTBa HenmpepblBHON (yHKIMU. CBs3b
MeTton nnreppanos MEXJy HENPEephIBHOCThIO U AuddepeHInpyeMocTbi0 (QYHKIMH B TOYKE.
ANTOpUTM pellIeHUs] HEPAaBEHCTB METOJOM UHTEPBAJIOB
KomOuHMpoBaHHOE 3aHATHE 8
Tema 4.3 Coneprkanue yueOHOro MaTepuana OK 01, OK 03, OK
I'eomerpuueckuii u ['eomeTpryeckuii CMbICI TPOU3BOAHONW (QYHKIMM — YIJIOBOM KO3(dULIHEHT 04, OK 06, OK 07
(bu3nuecKkui cCMbICT KacaTeslbHOM K IrpaduKy QyHKIMU B TOUKE. Y paBHEHUE KacaTeabHOU K rpaduky
MIPOU3BOIHOMN GyHKIUN. AJTOPUTM COCTABJIEHUSI YpPAaBHEHUS KacaTelIbHOH K TpaduKy PyHKIIMH
y=f(x)
KomOuHmnpoBaHHoe 3aHATHE 4
Tema 4.4 Monotonnocts | Coneprkanue ydeOHOro MaTepuana
¢bynkuu. Touku Bospactanue u yObiBaHMe (PyHKIIMH, COOTBETCTBHE BO3pacTaHUs U YOBIBAHUSA
JKCTpeMyMa GyHKIUM 3HAKy MPOM3BOAHOM. 3ajaud HA MakCUMyM M MUHHUMYM. AJTOPUTM
uccie0BaHus PYHKIIMH U IOCTPOEHUS ee Tpaduka ¢ MOMOIIBIO POU3BOIHOMN
KomOunmpoBanHoe 3aHsATHE 4
Tema 4.5 Hccnenosanue Coneprxanue yueOHOro MaTepuaa
(GYyHKUIMI U TOCTpOEHHE
HccnenoBanue GyHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHUE IrpahuKoB
rpadgukoB
KomOunmnpoBaHHoe 3aHATHE 6

Coneprkanue yueOHOTO MaTepralia
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Tema 4.6 HanOonsee u
HaVMEHbIIIEe 3HAYEHUS

Haxoxnenve HamOOJbIIEro M HAaUMEHbBIIETO 3HaUYeHUN (QYHKIUI, MOCTpOCHHE
rpauKOB ¢ UCIOJIB30BaHUEM anapaTa MaTeMaTUYECKOro aHaIn3a

GyHKIMU KoMOuHHpOBaHHOE 3aHSTHE 4
Tema 4.7 Haxoxenue Ilpogpeccuonanvno-opuenmuposannoe cooepiicanue (codeporcanue
ONITUMAJILHOTO PE3YJIbTaTa | HPUKAAOHO20 MOOY/1A)
C IIOMOUIBIO NTPOU3BOAHON | HamMeHbIiee 1 HanOoplee 3HaYeHUE PYHKIIUU
B [IPAKTUYECKHX 3a]ja4ax [IpakTudeckoe 3aHsTHE 6
Tema 4.8 IlepBooOpaznas | Conepikanue yueOHOro Marepuana
¢bynkuu. [IpaBuna O3HaKOMJICHHE C TIOHSITHEM WHTETpaia U MepBooOpa3Hoi s pyHKIHH y=f(X).
HaXO0XICHUS Pemenune 3amay Ha CBsA3b NEPBOOOpPAa3HOM M €€ MPOU3BOAHOM, BBIYMCICHHE
1epBOOOPA3HbIX nepBooOpazHoil ms maHHoM (ynkumu. Tabnuma dopmyn isi HaXOXKACHUS
nepBooOpa3HbIX. M3yueHue mpaBuiia BEIUMCICHUS IEPBOOOpa3HON
KoMOuHMpOBaHHOE 3aHSTHE 4
Tema 4.9 I[lnomanp Coneprkanue yueOHOro Matepuana
KPUBOJIMHENHOM 3anauu, IPUBOJAIINE K MOHATHIO OINPENEICHHOIO MHTErpaja — O BBIYMCICHUU
Tpanenuu. Gopmyna IJIOMIAAN KpHUBOJIMHEHHON Tpanenuu. [loHsTHE omnpenenéHHoro uHTerpana.
Herotona — JleitOnuna ['eomeTprueckuii U QU3NYECKU CMBICT OompeneneHHoro uHrerpana. ®opmyna
Herotona — JleitOnuna.
Pemenne 3agau Ha NpUMEHEHHME MHTErpayia Uil BBIYMCICHUS (PU3MUECKUX
BEJIMYMH U TUIOLIaiei
Komb6unupoBaHHoe 3aHsATHE 4
Tema 4.10 Pemienue Coneprkanne yueOHOTo MaTepuana
3amau. [IlponsBoanas u Qopmynel u mpaBuwia guddepeHuupoBanus. HMcciaenoBanue GyHKIUR C
nepBooOpasHas QyHKIMH. | MOMOIIBIO POU3BOAHON. Hanbombiiiee 1 HaMMeHbllee 3HaYCHHS (YHKIIUH.
Brrancnenue nepBooOpaszHoii. [Ipumenenue nepBooOpa3Hoit
KomOunmpoBanHoe 3aHsATHE
KourponbHnas pabora 2
Pazgen S. 40 OK 01, OK 04,
MHoOrorpaHHMKH H TeJjia OK 06, OK 07

BpallleHHs
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Tema 5.1 IIpusma,
napasuienenunesn, Kyo,
MUpPaMU/JIA U UX CEUCHUS

Copepxanue yueOHOro MaTepuaa

[Tpusma (HakjIOHHadA, npsMas, NpaBuibHas) U €€ snemeHTsl. [lapannenenunen.
CsaoiicTBa npsiMmoyrosapHoro napauienenunena. Ky6. [lupamuna u e€ snemMeHTsI.
IIpaBunpHas nupamuia

KomOuHupoBanHoe 3aHsTue

Tema 5.2 [IpaBunbHbie
MHOTOTPaHHUKU B KU3HU

Copepxanue yueOHOro Marepuaa

[Inomane MOBEPXHOCTHM  MHOrOrpaHHMKoOB. llpocteiimime  kKoMOMHAIMH
MHOTOTPAaHHHKOB. BBIUMCIICHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX (uryp (péodpa,
JaroHaiy, yrisl). [IpaBuibHble MHOTOTPAHHUKH

KomMmOuHupoBanHoe 3aHsTue

Tema 5.3
Hununaap, KoHyc, map u
HUX CEYEHUS

Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepoicanue
RPUKTIAOHO20 MOOY:)

Hununanp, konyc, chepa u map. OCHOBHBIE CBOWCTBA MHPSIMOTrO KPYrOBOTO
HWIMHIpA, NPSMOro KPYroBoro KoHyca. M3o0paskeHue Ten BpalleHHs Ha
mwiockoctd. [lpencraBnenne 00 yceu€éHHOM KoHyce. CedeHHs KOHyca
(mapanenbHOe OCHOBAHUIO M IPOXOSIEe Yepe3 BEPIIUHY), CEUCHUS [IMIMHIpPA
(mapamienbHO U MEPIEHIUKYIISIPHO OCH ), CEUeHMSIX I1apa. Pa3BépTka mumHapa u
KOHYyca

HpaKTI/IquKOC 3aHATUC

Tema 5.4 O0beMBbI U
TJIOIAIA TTOBEPXHOCTEH

Cogepxanue yueOHOTO MaTepuana

O06bem mpsimoyrosibHOTO mapamienenumnena. Oobem ky6a. OOBEeMBbI HpPSIMOiA

Ten npu3Mbl U MHApa. O0beMbl mupamMuabl U KoHyca. O0beM mapa
KomOunmpoBanHoe 3aHsATHE

Tema 5.5 Ipumepsr Ilpogpeccuonanvno-opuenmupogannoe cooepiicanue (cooepacanue

CUMMETpUil B IPOEeCcCUul | HPUKAAOHO20 MOOY/15)

[ToHsATHE O CHMMETPUH B MIPOCTPAHCTBE (LICHTpaIbHASL, OCEBasi, 3epKaIbHAs).
O060011eHre MpeacTaBIeHU O MpaBUWIIbHBIX MHOTOIpaHHUKAX (TeTpa’ip, KyoO,
OKTa’Ip, T0EKAdIP, HKOCAIP).

[Tpumepsl cummeTpHii B ipodeccun

IIpakTHueckoe 3aHsaTHe

Coneprkanue yueOHOTO MaTepralia
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Tema 5.6 Pemenue 3agau.

OO0BEMBI U IIomaayn MMOBEPXHOCTHU MHOTI'OI'PAHHHUKOB M TEJI BpalllCHUSA

MHoOrorpaHHuKH U Teia Kom0uHMpoBaHHOE 3aHsATHE 4

BpalleHHUs KoHTpoJbHas paboTa 2

Pasnen 6. Crenenu u o4

kopHu. CTeneHHas,

nokasarejibHas U

Jorapupmuyeckas

GyHKun

Tema 6.1 Crenennas Coneprxkanue yueOHOro MaTepuana

(QyHK1HS, ee CBOHCTBA. [loHsiTHE KOPHS N-Oi CTENEHU U3 AEHCTBUTEIBHOTO uncaa. OyHKkuuun y = VX ux

[IpeobpasoBanue cBoiictBa u rpaduku. CBoicTBa KOpHS n-oii creneHu. I[IpeoOpa3oBanue

BBIPKCHUH C KOPHSIMH N- HMPPalOHAIBHBIX BBIPAXKECHUIN

Ol CTENeHH KoMmOnHHMpOBaHHOE 3aHSTHE 8

Tema 6.2 CpoiicTBa Copepxanue yueOHOro MaTepuana

CTENEHH C palMOHAILHEIM | [IoHsATHE CTeNneHU C palnuoHaNbHBIM MMoka3zareneM. CreneHHble (QyHKUIMU, HX

U I1eUCTBUTEIBHBIM CBOICcTBa U rpadUKu

HIOKa3aTEeNsAMH KOM6I/IHI/Ip0B1:;H¢I-)IOC 3aHSITHE 8 OK 01, OK 02, OK

03, OK 05, OK 07

Tema 6.3 Pemenne Coneprxanue yueOHOro MaTepuaa

UppalMOHATBHBIX PaBHOCHJIBHOCTH MPPALIMOHATBHBIX YPABHEHUN. METOIbI UX PEIICHUS

ypaBHEHUU Komb6unupoBanHoe 3aHsATHE 8

Tema 6.4 Ilokazarenvbnast | Conepikanue ydeOHOro MaTepuana

GbyHKIUS, ee CBOMCTBA. CreneHb C MPOU3BOJBHBIM JIEWCTBUTENBHBIM ITOKa3aTeneM. OrnpezneneHue

[TokazarenbHble noka3aTreabHONH (YHKIMM M ee CBOWCTBAa. 3HAKOMCTBO C TNPUMEHEHUEM

YPaBHEHMS U HEPABEHCTBA | MoKa3aTenbHOW (yHKIMU. PerieHne moOKas3aTeNnbHBIX YpaBHEHHH METOJOM
YpaBHMBaHMs  IOKa3aTeled, METOJOM BBEJCHHMS HOBOW IEPEMEHHOM,
(byHKIHOHATBHO-TpauueckuM MeToAoM. PellieHre nokasarenbHbIX HEpaBeHCTB
KomOuHMpoBaHHOE 3aHATHE 8

Tema 6.5 Jlorapudm Coneprkanne yueOHOT0o MaTeprana

yucia. CBoicTBa Jlorapudm uncna. CoiicTa jgorapugmon. Onepanus J0rapupMUpOBaHUSL

norapupmMoB KombOunupoBanHoe 3aHstue 8

Copepxanne yaeOHOT0O MaTepuana
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Tema 6.6
Jlorapupmuueckas
(byHKIHA, ee CBOWCTBA.

Jlorapudmuueckas ¢ynkuus u ee cpoictBa. [loHarue norapupmMuyeckoro
ypaBHeHusa. Omnepanus NOTEHUUPOBaHUSA. TpH OCHOBHBIX METOJa PpEUICHHS

JOTapu(PMHUUECKUX  ypaBHEHHWH:  (QyHKIMOHAIBHO-TpadUUYECKUH,  METOX

Jlorapudmuueckue NOTEHIIMPOBAHUS, METOJ BBEICHUS HOBOW mepeMeHHOW. Jlorapupmuueckne
YpaBHEHUs1, HEPABEHCTBA HEPABEHCTBA
KoMmOuHHMpOBaHHOE 3aHSTHE 8
Tema 6.7 Jlorapudgmser B Ilpogpeccuonanvno-opuenmuposannoe cooepiricanue (cooepoicanue
MPUPOJE U TEXHUKE NPUKTAOHO20 MOOY5)
[lpumenenne norapudma. Jlorapupmuueckas crnmpans B mpupone. Ee
MaTeMaTH4eCKUe CBOMCTBA
[pakTHyeckoe 3aHsATHE 4
Tema 6.8 Pemenue 3agau. | Conepskanue yueOHOTO MaTepuana
CrenenHas, CrenenHas, mokasateyibHas 1 jorapugmuueckas GyHkuuu. Pemenue ypaBHeHmi
nokasaresabHas U KomOunnpoBanHoe 3aHsaTue
JorapupMuyeckas Kontposnbnas padota 2
byHKIIHI
Paznen 7. diemeHTHI 34
TeOPHH BePOSITHOCTEMH M
MaTeMaTH4eCKoi
CTATHCTHKH
Tema 7.1 CoOsITue, Copneprxanue yueOHOro MaTepuaia
BEPOSITHOCTH COOBITHS. CoBMecTHBIE M HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOSTHOCTU CYMMBI
CnoxxeHne 1 yMHOXEHUE cOOBITHH. VYCIIOBHAs BEPOSTHOCTh. 3aBUCHMblE W HE3aBUCHUMBIE COOBITHS.
BEPOSITHOCTEN Teopembl 0 BEpOSITHOCTH MPOU3BEIECHUS COOBITUI OK 02, OK 03, OK 05
KomOuHMpoBaHHOE 3aHATHE 8
Tema 7.2 BeposatHocts B | Ilpogheccuonanvno-opuenmuposannoe cooepiicanue (codeprcanue
npoeCcCHOHATIBHBIX RPUKTAOHO20 MOOYIA)
3a1a4ax OTHOCHUTENBHASA YacTOTa COOBITUS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTUYECKOE
ornpeneneHue BepoaTHocTU. OLieHKa BEPOSITHOCTU COOBITHS
[TpakTrueckoe 3aHsATHE 8

Coneprkanue yueOHOTO MaTepralia
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Tema 7.3 JluckperHas
clly4aiiHas BETUYMHA,

Bunpl cnydaitneix BennunH. OnpenesieHue AUCKPETHOW CIyYalHOW BEJTWMYMHBI.
3akoH pachpeieieHus JUCKPETHOW ciydailHoi BenuuuHbl. Ee dwuciioBbie

3aKOH €€ paclpeieIeHus XapaKTePUCTUKU
KomOunmpoBanHoe 3aHsATHE 8
Tema 7.4 3anaun Cogepxanue yaeOHOT0 Marepuaa
MaTeMaTH4eCKON [lepBuunas 00paboOTKa CTATUCTHMUECKUX AAHHBIX. UHCIOBBIE XapaKTEPUCTUKH
CTaTUCTHUKH. (cpennee apudmeTndeckoe, MeIMana, pa3Max, aucrepcus). Pabora ¢ Tabnuiamu,
rpadukamu, TuarpamMmamMu
KomOuHMpoBaHHOE 3aHATHE 8
Tema 7.5 DnemeHTbI Buiet coObITHIA, BEpOATHOCTD COOBITHH. ClIOKEHHE M YMHOKEHUE BEPOSATHOCTEH.
TEOPUH BEPOSITHOCTEN U HuckperHas ciydaifHass BeJIWYMHA, 3aKOH €€ paclpeiesieHus. 3aaayu
MaTeMaTH4eCKON MaTeMaTUYECKOI CTaTUCTUKHU.
CTaTUCTUKU KonTponbnas pabota 2
IIpomexyTouHnasi arrecTanus (JK3aMeH) 18
Koncyabranuu 4
Bcero: 256

26




3. YCJOBHSA PEAJIM3AIIMM IPOTPAMMUBI OBIIIEOBPA3OBATEJIBHOI
JUCLUIIJINHBI

3.1, Jlns peanu3aiuy IporpaMMbl TUCITUTLTAHBI TOJKHBI OBITH MPETYCMOTPEHBI
CIICYIOIINE CIIEIUATLHBIC TTOMEIICHHUS

Peanu3arus mporpaMmbl AUCHUTIINHBI TpeOyeT HAIMUYUS Y4eOHOTO KaOMHETa
MaTEeMaTHKH.

O6opynoBanue yueOHOTro KabMHeTa:

- TOCaJ0YHBIC MECTa MO KOJINYECTBY O0YUaIOIIUXCS,;

- pabouee MeCTO MpernoaaBaTeis;

- KOMIUIEKT y4eOHO-HATJISAHBIX TOCOOUIA;

- KOMIUICKT JJICKTPOHHBIX BHICOMATEPHAIIOB;

- 3aJaHus I KOHTPOJIBHBIX PaboT;

- mnpodeccuoHaIbHO OPUEHTUPOBAHHBIC 3aJaHUS;

- MaTepualbl 3k3aMeHa. TexXHUYeCKue CpeiIcTBa 00yUCHHUS:

- TMEepPCOHAIBHBIN KOMITBIOTED C JIMIICH3UOHHBIM MIPOTPAMMHBIM 00ECIIEYECHUEM;
- TPOEKTOP C IKPAHOM.

3.2. UndopmaunoHHoe odecriedeHne peain3anuy NporpaMmbl
IlepedyeHb pekoMeHayeMbIX yueOHBIX u3aannii, UHTepHeT-pecypcos,
JTOTOJIHUTEJbHOI JTUTEPATYPbI

3.2.1. OcHOBHBIE TeYATHBIC N3IAHUA

1. Maremartuka: yueOnuk/ bammakos M.U.- 2-¢ u3a., crep. - M: KHOPYC,2019.
(Cpennee npodeccroHalIbHOE 00pa30BaHUE)

2. Marematnka: anrebpa W Hadajia MaTEMaTHYECKOTO aHan3a, T'C€OMETPHS.

Anrebpa m Hayana mMaremarndeckoro ananmsa. 10-11 kmacc. Anumosn II1.A., Komsrun
KO.M., TkaueBa M.B. u apyrue. - M: [Ipocsemenune, 2022.

3. Marematuka: anrebpa M Hayajga MaTeMaTHYECKOTO aHajiu3a, TeOMETpUs.
['eomerpus. 10-11 knacc. Atanacsa JI.C., byty3os B.®., KagomuiesC.b. u apyrue. - M:
[TpocBemenne, 2022.

4. Marematuka: anreOpa U Hauajga MaTeMaTUYECKOTO aHaim3a, reomerpus. 10—11
KJIacchl. AnreOpa W Hadaja mMaremarudeckoro aHanmsa. B 24. Yacte 1. YueOHUK mis
yJamuxcsi oOpa3oBaTenbHBIX oOpraHu3aruii  (0a3oBwid ypoBeHb)/MopakoBuu A.Tl.,
CemenoB I1.B.; Yacte 2. 3agauHuik I ydamuxcs 0OOpa3oBaTeNbHBIX OpraHu3aiui
(6azoBbIii ypoBenb)/ Mopakosuu A.I'. u apyrue; noa pegakuueid Mopakosuua A.I'. - M:
MmuemosuHa, 2018.
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6. MaremaTuka: anreOpa M Hadaja MaTEeMaTHMYECKOTO aHajiu3a, I'€OMETpHUS.
Anrebpa u Hauana matematudeckoro ananusa. 10 kmacc.Hukonsckuit C.M., Ilotamos
M.K., PemernunkoB H.H. wu gapyrue. -M: [IpocBemenue, 2021.

7. Marematuka: anrebpa M Hayajlla MaTEMaTHYECKOTO aHalnu3a, T'€OMETpHS.
Anre0Opa u Hauana maTematuyeckoro ananuza. 11 knacc.Hukonsckuit C.M., [lotanos
M.K., PemernunkoB H.H. wu gapyrue. -M: [IpocBemenue, 2021.

8. Marematuka: anrebpa M Hayala MaTEMaTHYECKOTO aHaln3a, T'€OMETpHS.
['eomerpus.10-11 kmacc. IloropemoB A.B. Maremaruka: anrebpa u Hadaia
MaTeMaTU4ecKoro aHanusa, reometpus. I'eometpus.10-11 knacc. Iloropenos A.B. - M:
[Ipocsemenune, 2019.

3.2.2. DJIeKTPOHHBbIE U3AHUS

1. Bcepoccuiickue uatepaer-omummuansl. - URL: https://online- olympiad.ru /
(mata oopamenus: 12.07.2022). - TekcT: 37€KTPOHHBIH.

2. Enunas xomekmus nudpoBbix o0pa3zoBaTenbHbIX pecypcos. - URL:
http://school-collection.edu.ru / (nata ooparmenus: 08.07.2022). - TeKCT:3ACKTPOHHBIH.
3. Nudopmarnmonnas cuctema «EquHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (nataoopamienus: 02.07.2022). - TekcT:
AJIEKTPOHHBIM.

4. Hayunas snexktponnas oudnuorexa (HOB). - URL: http://www.elibrary.ru
(mata oopamienus: 12.07.2022). - TekcT: 37K TPOHHBIH.

5. OTkphITHIH KOJUIeK. Marematuka. - URL: https://mathematics.ru /(nara
obpamenus: 08.06.2022). - TekcT: 371eKTPOHHBIIA.

6. [ToBropum mMatemaruky. - URL: http://www.mathteachers.narod.ru /(nata
obpamenus: 12.07.2022). - TekcT: 371eKTPOHHBIHA.

7. CrpaBOYHMK 1O MaTeMAaTHKE JJIs1 ITKOJILHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara ooparmenus:12.07.2022). -
TeKCT: 3JIEKTPOHHBIN.

8. Cpennsist MaTeMaTuyeckast UHTepHeT 1kona. - URL:
http://www.bymath.net / (nara o6pamenuns: 12.07.2022). - TeKCT:31eKTPOHHBIIA.

9. denepanbHbIil mopTan «Poccuiickoe oopazoBanuey. -URL:
http://www.edu.ru / (nata ooparienus: 02.07.2022). - TekcT:31eKTPOHHBI.

10. denepanbHbIi IEHTP WHOOPMAIIMOHHO-00pa30BaTEIIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (mata o6parmienus: 01.07.2022). - TekcT:31eKTPOHHBIN
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA30OBATEJIBHOMN JUCHUIJIAHBI

KoHTpoib M oOmeHKa pe3yJbTaTOB OCBOCHMS O0IIe00pa30BaTEIbHOM IUCHUUILIMHBI PACKPBIBAIOTCS Y€pe3 AUCIUIUIMHAPHBIE
pe3yNbTaThl, HANPaBJIeHHbIE HAa (HOpPMHUPOBaHHE OOIIMX M MPOQPECCHOHATBHBIX KOMIIETEHIIUI MO pa3/ienaM U TeMaM COACpKaHHS
y4eOHOro MaTepHaa.

Oo0masi/npodeccuoHaJbHasA Pasznen/Tema Tun oueHOYHBIX MEPONPUATHS
KOMIIEeTeHIMsI
OK 01 Beibupars criocobsl  p 1, Tema 1.1, 1.2, 1.3 I-0/c, 1.4, TectupoBanueY CTHBIH Opoc
PCIICHUS 3a/1a9 P 2, Temsr 2.1, 2.2’, 2.3,2.4,25,2.61l-o/c, 2.7 MaremMaTH4eCKui TMKTaHT
poheCcCHOHAIBHOM P 3, Temsi 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 ’ NunuBuyanbHas caMOCTOSTEIbHAS
JICATETBHOCTH IPUMCHUTEIIBHOK P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 TI-o/c, 4.8, pabora [Ipeacrasnenue
Pa3TNIHBIM KOHTEKCTaM 4.9 [PE3YIBTATOBIIPAKTHYECKHUX PabOT
4.10 3ammuTa TBOpUYECKUX padoT3amura
P 5, Tems! 5.1, 5.2, 5.3 I1-0/c, 5.4,5.5, 5.6 MHINBUAYAJIBHBIX IIPOCKTOB
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8 KonTposbHas pabota
OK 02 Ucnonb3oBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4. TectupoBanue Y CTHBIM OMPOC
COBpEeMeHHBIC cpeacTBa nowucka, P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 MaTteMaTH4eCKUI TUKTAHT
aHaJM3a U MHTEpIpeTaluu P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8 NHauBuayaibHasi CAMOCTOSATENIbHAS
nH(pOopMauu,u P 7, Temsr 7.1, 7.2 T1-0/c, 7.3, 7.4 pabora [Ipeacrasnenue
MHDOPMAITMOHHBIC TEXHOJIOTHH [PE3YIBTATOB MPAKTHYECKHUX PadOT
TUIS1 BBITIOJTHCHUS 3ammuTa TBOpYECKHUX padoT3amura
3aa4 mpodheCCHOHATLHON WHIUBU Ty AJIbHBIX TIPOEKTOB
NEeSATeIIbHOCTH KonTponbpHas pabora
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OK 03 ILtanupoBats U
peaTn30BBIBaTH COOCTBEHHOE
npodeccuoHanbHOE U
ITMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATETHCKYIO
NesITeTbHOCTD B
npodeccuonansHOM chepe,
MCTIOJIb30BATh 3HAHUSI 110
(buHAHCOBOW TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHSIX

P 1, Temal.1, 1.2, 1.3 IT-o/c, 1.4.

P 2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 I1-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, Temnr 7.1, 7.2 I1-0/c, 7.3, 7.4

TecTtupoBaHue Y CTHBIM OIPOC
MaremaTHu4eCcKui JUKTAHT
WNHauBHTyanbHasi CaMOCTOSATEIbHAS
pabota I[IpeacraBnenue
[PE3YyIBTATOBIPAKTUYECKHUX PabOT
3aiuTa TBOpUYECKUX padoT3ammra
WHIUBUY AJIbHBIX POEKTOB
KonTponbHas pabota

OK 04 3ddextuBHO
B3aMMOJICHCTBOBAThH M pabOTATh
B KOJUICKTUBE MKOMAaH]IC

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

P 2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5, 2.6 I1-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 5, Temr1 5.1, 5.2, 5.3 I1-0/c, 5.4,5.5, 5.6

TectupoBanue Y CTHBIN OIPOC
MaTteMaTU4eCKui TUKTaHT
NHnuBuayaibHasi CAMOCTOSATENIbHAS
pabota IIpeacraBnenue
[PE3YJIBTATOBIPAKTUYECKHUX PabOT
3amuTa TBOpYECKUX padoT3amura
WHIMBUIYJIbHBIX TTPOCKTOB
KoHTponbHas paboTa

OK 05 OcymecTBasiTe yCTHYIO
M MMUCHMEHHYI0 KOMMYHHKAITHIO
Ha TOCYapCTBEHHOM SI3BIKE
Poccuiickont denepanuu ¢
Y4eTOM 0COOEHHOCTEN
COIMAIBHOTO U KYJBTYPHOTO
KOHTEKCTa

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

P 3, Temnr 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 II-o/c, 6.8
P 7, Temnr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBaHue Y CTHBIN OIpPOC
MaTteMaTH4eCKUN AUKTAHT
HnuBuayalibHasi CAMOCTOSATENIbHAS
pabota

[IpencrasiieHne pe3ysbTaToOB
MPaKTUYECKUX padoT 3amura
TBOpPYECKUX paboT3ammra
WHIMBUIYJIbHBIX TPOCKTOB
KoHTponbsHas padoTa
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OK 06 IIposiBIATH rpaskaaHCcKo-
NaTPUOTUIECKYIO TTO3HIIHIO,
NIEMOHCTPUPOBATH OCO3ZHAHHOE
MMOBEICHNEC HA OCHOBE
TpaJUIIHOHHBIX
00IIIeYCITOBEUECKUX [ICHHOCTEH,
B TOM YHCJIC C YUYETOM
rapMOHHU3AINHT
ME)KHAIIMOHAIBHBIX H
MEKPEIUTHO3HBIX OTHOIIICHHH,
MPUMEHSTH CTaHIAPTHI
QHTUKOPPYIIIHOHHOTO
[MOBCACHUS

P 1, Temal.1, 1.2, 1.3 IT-o/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, Temr1 5.1, 5.2, 5.3 I1-0/c, 5.4,5.5, 5.6

TecTtupoBaHue Y CTHBIM OIPOC
MareMaTU4eCKU TUKTAaHT
WNHauBHTyanbHasi CaMOCTOSATEIbHAS
pabota I[Ipeacrasnenue
[PE3yIbTAaTOB MPAKTUIECKUX PadbOT
3aiuTa TBOpUeCKUX paboT 3ammra
WHIUBUY ATBHBIX IPOEKTOB
KonTponbHas pabota

OK 07 CopeticTBoBaTh
COXPaHEHHIO OKPYKAIOIIEH
Cpelibl, pECYpCOCOEPEHKEHUIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHH KJIMMaTa,
MPUHIUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, 3G (PEKTUBHO
NEWCTBOBATh B YPE3BbIYANHBIX
CUTYyalUsIX

P 2, Temnr 2.1, 2.2,2.3, 2.4, 2.5, 2.6 [1-o/c, 2.7

P 4, Teme1 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 11-o/c, 4.8,
4.9,

4.10

P 5, Temsr 5.1, 5.2, 5.3 [1-0/c, 5.4, 5.5, 5.6

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

TectupoBaHue Y CTHBIN ONPOC
MaremaThu4eCKuii JUKTAHT
NHauBuayaibHasi CAMOCTOSTENIbHAS
pabota IIpeacraBnenue
[PE3YIBTATOB MPAKTHYECKUX PadoT
3amuTa TBOpUECKUX padoT 3amura
WHIMBUAYJIBHBIX TTPOCKTOB
KonTponsHas padoTa
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OraasJjieHue

1. Pesynbratel 00yduenus, perinmameHTHpoBaHHBIE DI'OC COO........c.ooviiiiiiiiiiiea,

2. DOHIBI OLIECHOUHBIX CPEIICTB. .+t uvteeennteeennteeeennaeeeaneeeeenneeeennseeeaneeeeaseeeannneens



1. PesyabTaTsl 00y4eHus, periiamenTuposanasie ®I'OC COO

Copneprxanue o01ieo06pa3zoBaTenbHON TUCIUILTMHBI MatemaTrka (6a30Bblii ypOBEHb) HAIIPaBIICHO
Ha JIOCTIKEHHE BCEX JIMYHOCTHBIX (nanee — JIP), MeranpeameTHbix (nanee — MP) u npenMeTHbIX (1anee
— [1P) pesynbTaroB 0Oydenus, pernameHTupoBaHHbIX @I'OC COO u ¢ yyeTom mpuMepHOl OCHOBHOU
oOpasoBarenbHON TporpamMmoii cpeanero odmero oopazoanus (IIOOIT COO).

JIn4yHOCTHBIE pPe3yJabTAaThl OTPAKAIOT!

JIP 01. PoccuiicKyro TpakIaHCKYIO UJICHTUYHOCTh, TATPUOTU3M, YBAKEHUE K CBOEMY HApOY, YyBCTBA
OTBETCTBEHHOCTH Tiepen PoauHON, rOpaocTH 3a CBOWM Kpaid, CBOO PoauHy, mponuioe M HacTosiiee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHune rocy1apcTBEHHBIX CUMBOJIOB (rep0, (iar, TuMH).

JIP 02. I'pak1aHCKyI0 TMO3MLHUIO KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHAa POCCHKCKOTO OOIIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTHUTYILMOHHBIE MIPaBa M OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH U MPaBOMOPSIOK,
00JIaaroIero 4YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO IMPHHHUMAIOMIETO TPaJUIIMOHHBIC
HAI[MOHAJIbHBIE U OOIIeUeIOBEYECKUE TYMaHUCTHUECKUE U IEMOKPATHUECKHE [IEHHOCTH.

JIP 03 I'oTOBHOCTH K city’keHuI0 OTe4ecTBy, €ro 3allluTe.

JIP 04. CchopMHpOBaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHS
HAayKud U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOre KYJbTYp, a TaKkKe pPasIn4yHbIX (opM
OOIIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

JIP 05. CdopMHpOBaHHOCTP OCHOB CaMOPa3BUTHS M CAMOBOCIHTAHUS B COOTBETCTBHHM C
o011eueI0BeYeCKUMU [IEHHOCTSIMU M UJieallaMi TPakIaHCKOTO 00I11eCcTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOMU JIEATEIBHOCTH.

JIP 06. TonepanTHOE CO3HAHHE U MOBEACHHE B MOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIOCOOHOCTH
BECTU AMAJIOr C JAPYTUMH JIIOJAbMH, JOCTUraThb B HEM B3aUMOIIOHMMAaHHS, HaXOJIUTh OOIIME LIETH U
COTPYAHMYATh Ui HUX JOCTHXKEHHs, CIHOCOOHOCTh MPOTUBOCTOSNTH MJCOJOTMH HKCTpEMHU3Ma,
HallMOHaJIU3Ma, KceHo()oOuM, AUCKPUMHMHALMK IO COLMAJIbHBIM, PEIMTHO3HBIM, PACOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIMAJIbHBIM SIBJIICHHSIM;

JIP 07. HaBbIku CcOTpyJAHHYECTBA CO CBEPCTHHKAMHU, JETHbMH MIIAJIIETO BO3PAacTa, B3POCIBIMH B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YUeOHO-1CCIe10BaTENbCKOM, MPOEKTHON U APYTUX BUAAX
NeSITEIbHOCTH.

JIP 08. HpaBcTBEeHHOE CO3HAHME U MOBEIEHUE HA OCHOBE YCBOEHUS O0IIEUeIOBEUYECKUX LIEHHOCTEH.

JIP 09. I'oTOBHOCTB U CTIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHUCIIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUN
BCEHl JKU3HU; CO3HATEIbHOE OTHOUIEHHWE K HEMpPEephIBHOMY OOpa30BaHMIO KaK YCIOBHMIO YCIEUIHON
Mpo¢eCCHOHAIIBHON 1 0OIIIECTBEHHON JESTEILHOCTH.

JIP 10. Dcretnueckoe OTHOIIEHHE K MMpPY, BKJIIOYas ICTETHUKY OBbITAa, HAyYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHH.

JIP 11. Ilpunstre u peanusanuio eHHOCTeH 310poBoro u 6e3omnacHoro oopasa KU3HHU, TOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHSITHSIX CIOPTUBHO-03/I0POBUTENBHON JAESITEIBbHOCTHIO,
HENpUATHE BPEIHBIX NMPHUBBIYEK: KYPEHUs, YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB.

JIP 12. BepexHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY U MCHUXOJOTHYECKOMY
3JI0pOBBIO, KaK COOCTBEHHOMY, TaK U APYTHX JIIOJIEH, yMEHUE OKa3bIBaTh MEPBYIO TTOMOIITb.

JIP 13. Oco3nanHblii BeIOOp Oyaymiedl mpogecCuu W BO3MOMXKHOCTEH peain3aliid COOCTBEHHBIX
KM3HEHHBIX IJIAHOB; OTHOIIEHUE K MPO(PECCHOHATIBHON NEATETbHOCTH KaK BO3MOXHOCTH y4yacTHs B
pELIeHNH JIUYHBIX, O0IIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPOOIIEM.

JIP 14. CdopMHpPOBaHHOCTb HKOJOTHYECKOTO MBINUICHUS, TOHUMAHUS BIHMSHUS COLMAIBHO-
SKOHOMMYECKUX TPOILIECCOB HA COCTOSHHUE MPHUPOJIHON M COIMAIbHOM cpeibl; IpUoOpeTeHne OIbITa
9KOJIOrO-HaNpPaBJIEHHON JAESITEIbHOCTH.

JIP 15. OTBeTCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO MPUHSATUSA LIEHHOCTEHN
CEMEHHOM KU3HHU.

MeTanpeameTHble pe3yJabTaThl OTPAXKAIOT:
MP 0l. nesaTenbHOCTH; CaMOCTOSITEIbHO  OCYIIECTBIIATH, KOHTPOJIUPOBATH U
KOPPCKTHUPOBATh ACATCIIBHOCTL, HCIIOJIB30BATH BCC BO3MOKHBIC PCECYPChI A JOCTUKCHHA



MMOCTABIICHHBIX IEJIH U pealu3alliy IJIaHOB JEATEIbHOCTH; BEIOUPATh YCIEIIHBIE CTPATeTUH B
Pa3IMYHbIX CUTYaIUsX;

MP 02. ymeHre nmpoAayKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM
JeSITeNIbHOCTH, YUUTHIBATh MO3ULIUHU APYTUX YUACTHUKOB JESTEIBHOCTH, 3 (HEKTUBHO pa3pelaTh
KOH()JIUKTHI,

MP 03. BnaseHne HaBbIKAMU IMO3HABATEIHHOM, YUCOHO-UCCIEAOBATEIIBCKON M TPOCKTHOM
NEeSATeIbHOCTH, HAaBBIKAMU  pa3pelieHuss MpoOieM; CHOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITEILHOMY MOUCKY METOJIOB pelIeHMs MPAaKTUYECKUX 3a7ad, IPUMEHEHUIO Pa3InYHbIX
METO/IOB IMO3HAHUS;

MP 04. roTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIbHON HH(GOPMAIIMOHHO TI03HABATEILHOMN
JeSATEIbHOCTH, BKIIOYash YMEHUE OPHCHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMAIIWH,
KPUTHUYECKH OICHUBaTh W HUHTEPIPETHPOBATh HH(OpPMALMIO, MOIYy4aeMyI0 M3 Pa3IUYHBIX
HMCTOYHUKOB;

MP 05. BnaieHue A3bIKOBBIMH CPEICTBAMU - YMEHUE SICHO, JIOTUYHO M TOYHO H3J1araTh CBOIO
TOYKY 3pEHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIE CPECTBA;

MP 06. BnageHue HaBbIKAMHU [TO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBbIX
JEUCTBUN M MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHWM, T'PAHULl CBOETO 3HAHMS U
HE3HAHUs, HOBBIX [T03HABATEJIbHBIX 33]1a4 U CPEIICTB UX JOCTHKEHUS;

MP 07. meneycTpemMieHHOCTh B TOMCKaX W NPUHSATHH PEIICHHH, COOOPa3UTEIbHOCTh H
UHTYULMSI, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEACTaBIECHUHN; CIOCOOHOCTh BOCIHPUHUMATD
KpacoTy U TapMOHMIO MUDPA;

IIpenmeTHble pe3yJbTaThl Ha 6230BOM YPOBHE OTPAKAIOT:

IIP6 01 cdopMHpPOBaHHOCTh NPEACTABICHUNH O MaTeMaTUKe KaK 4YacTH MHPOBOM
KyJIbTYpPhl U O MECT€ MAaT€MaTUKH B COBPEMEHHOW LMBWIM3ALIMH, O CIOCOOaxX OMUCaHUS Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHHUI peanibHOro MUPa;

ITP6 02 chopMHUPOBAHHOCTh TPEJCTABICHUA O MATEMATUYECKUX IOHATHUSAX KakK O
BOKHEHIINX MAaTEMATUUECKUX MOJEINSIX, O3BOJISIOIIMX ONUCHIBATH U U3Y4aTh Pa3HbIE MPOLIECCHI
U SIBJICHMSI; TOHUMaHHE BO3MOXHOCTH aKCHOMATUYECKOTO ITOCTPOSHHSI MATEMaTHUYECKUX TEOPHil;

[1P6 023 BmageHwe MeToNaMH JI0KA3aTelIbCTB M AITOPHUTMOB PEIICHHS, YMEHHE HX
MIPUMEHSITh, IPOBOAMTD JJOKA3aTEIbHbIE PACCYKICHHS B XO/I€ PEILICHUs 3a/1ay;

[IP6 04 BnageHue CTaHIAPTHBIMH TNpUEMAMM  PEIIEHUS PAlUOHAIBHBIX U
UPPaLMOHAIIBHBIX, TOKA3aTEIbHBIX, CTENICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB,
UX CHUCTEM; UCIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX MIPOrPaMM, B TOM UHUCIIE JJIsl TIOMCKA MyTH
pELICHNs U WLTIOCTPALMK PEILICHUS] YPaBHEHUI 1 HEPABEHCTB;

I1P6 05 chopMupoBaHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATUSAX MAaTEMaTHUECKOTO
aHaM3a ¥ MX CBOMCTBaX, BJaJEHHE YMEHHMEM XapaKTepu30BaTh IOBelEeHUE (QYHKLUH,
HCIOJIb30BaHNE TIOJyUYEHHBIX 3HAHUH /JIs ONMCAHUS U aHaJIN3a pealbHbIX 3aBUCUMOCTEN;

[IP6 06 BmageHWe OCHOBHBIMH TIOHATHSMH O IUIOCKAX H TPOCTPAHCTBEHHBIX
reOMEeTpHUECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; c(hOPMUPOBAHHOCTh YMEHHS paclio3HaBaTh
Ha yepTexax, MOJENIX U B pealbHOM MHUpE reoMeTpruecKkue GUrypbl; IpUMEHEHHE U3yUYEeHHBIX
CBOWCTB TeoMeTpuuyeckux (uryp u (opmyi A peleHUs TeOMETPUYEeCKHX 3a7ady M 3a1ad ¢
MIPaKTUYECKUM COJCpKAHUEM;

I1P6 07 chopMHUpOBaHHOCTH HPEACTABICHUN O MpoIeccax M SBICHUSAX, MMEIOLINX
BEPOSTHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B p€aIbHOM MHpPE, 00 OCHOBHBIX
MOHATHSIX 2JIEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUN HAaXOIAUTh M OLEHUBATH BEPOATHOCTH
HACTYIUIEHHUS! COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYaLUSX U OCHOBHBIE XapaKTEPUCTUKH
CIIy4alHbIX BEJIMYUH;

I1P6 08 BnaseHue HABBIKAMM MCIIOJIB30BaHMS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM IpH
peLIeHNH 3a1au.



2.®oHabI OLIEHOYHBIX CPEICTB MO CHEeNUATbLHOCTH
09.02.07 UndgopManMoOHHbIE CUCTEMbI M IPOTPAMMHUPOBAHME

@®oHnbl  OoUEHOYHBIX cpenactB  (mamee — @DOC) npenacraBieHbl B BHJE
MEXIMCUUILUIMHAPHBIX 3aJaHUl, HalPaBJICHHbIE HA KOHTPOJIb KAYECTBA U YIIPABIICHHE
nporeccamu goctkeHus JIP, MP u I1P, a Takke coznanue ycinoBuit 1jig GopMUPOBaHUS
OK u (mm) IIK y oOywaromuxcsi moCpeicTBOM MpoMexyTouHoi arrectaruu. POC
pa3pabaThIBalOTCS ¢ OMIOPO Ha CHHXPOHU3UPOBAHHBIE 00pa30BaTENIbHbIC PE3YIBTATHI, C
ydeToM mpoduinsi oOydyeHus, ypOBHS OCBOCHHs 0OIIe00pa30oBaTeIbHON JAUCIUTIINHBI
«MaremaTnka» U NpoPEeCCHOHATIBHON HAINPaBIEHHOCTH 00pa30BaTEIbHON MPOrpaMMbl
no cnenuranbHocty 09.02.07 MHpopMaliMOHHBIE CUCTEMBI M TPOrPAMMHUPOBAHHE.

PA3JIEJ 1. MIOBTOPEHUEKYPCA MATEMATHUKU OCHOBHOM HIKOJIbI
(OK-01, OK-02, OK-03, OK-04, OK-05,0K-06)

Nel. Ha cuery Hactunoro mobunbHoro tenedona Ob1o 56 pyosieit, a rmocjie pasroBopa
¢ Cameii ocranoch 21 py0ab. Ckosibko MUHYT anuicst pazroBop ¢ Carelt, ecinu ojiHa
MUHYyTa pa3roBopa cTouT 2 pyoss 50 Komeek.

Ne2. Ha pucyHke XUpPHBIMM TOYKAMH MOKa3aHA II€HA MEAM HAa MOMEHT 3aKpBITHS
OMp KEBBIX TOPTOB BO Bce padouue AU B okTs10pe 2010 roga. Ilo ropusoHTanu ykasaHsl
yuciaa Mecsla, N0 BepTUKaIM — IeHa meau B posuapax CIIA 3a tonny. [dns
HaIJISITHOCTH KMPHBIE TOUKH Ha PUCYHKE COCAUHEHBI TMHUEN. Onpenenure o pucyHKy
HaMMEHBIIYIO IEHY MEIX 3a AaHHbIN nepuoa. Oteet gaite B noyutapax CIIA 3a ToHHy.

8525
8485
8445 |
8405
8365 +
8325
8285
8245 | | |
8205 | /|
8165

8125 /

8085 - . . . |
1 4 56 7 8 111213 1415 18 19 20 21 22 25 26 27 28 29

Ne3. B cunywaiiHOM »KcrnepuMeHTe OpocaroT TpU UrpaidbHble KOCTH. Hailiaure
BEPOSATHOCTH TOT'0, YTO B CyMME BBINAJIET 6 OUKOB. Pe3ynbTaT OKpYriauTe 40 COTHIX.

Ned. Haiiure KopeHb ypaBHeHuss V19 —2X =3,



6. 13 _ (325)) - (4nOp0
NeS. Haiinute 3Ha4€HHUE BBIPAKECHUS (11a>-b° — (3a°b)") : (4a°b”)

Ne6. K ucrounuxy ¢ IJIC € = 75 B u BuyTtpennum conpotusiennem = 04 Om, xorsr

MOAKIIIOYNTh HArpy3Ky ¢ compotuBicHueM R Om. Hampspkenue Ha 3TOH Harpyske,
BbIpa)KaeMoe B

ER

U= :
BOJIbTaX, Jaerca (opmyJioit R+r Tlpy xakoM HaWMEHBIIEM 3HAYECHUH
COTIPOTHUBJICHUS HATPY3KH HaIpsDKEHUE Ha Hel OyieT He menee 60 B? OTBeT Bripasure B
oMax.

Ne7. Y cTaHOBUTE COOTBETCTBUE MEX Ty rpadukamMu PyHKIHM 1 popMynamMu, KOTOPbIE
UX 3aJa10T.
A) LML E) A B) y

2 x _2
1) y=* ) ) S

Omeem ykadicume 8 8uoe nociedo8amenbHocmu yugp des npobenos u 3anamvix 8 yKa-
3AHHOM NOpsLOKe.

x> 3,
4—x>0.

Ne8. Pemnre cucteMy HEpaBeHCTB
Ha kaxom pucyHke n300paxeHO MHOXKECTBO €€ perieHui?
B omeeme ykasicume nomep npasuibHo20 eapuanma.

1) S 3 Fo

4 x 3 x
4 i

2 ar
"] CHCTEMA He HMEET PeIICeHHH

[
RN
=



3_ 92
Ne9. Penmre yparenue * — 2¥ 1 8%

Nel0. Ot npucranu A K IpUCTaHU B, pacCcTOSHUE MEXIY KOTOpbIMH paBHO 209 Kw,
OTIPABUWJICA C TIOCTOSIHHOM CKOPOCTBIO NEPBBIN TEIIOXOJ, a Yepe3 8 4acoB IOCIE ITOrO
CJIEIOM 32 HUM CO CKOPOCTBIO, Ha 8 KM/4 OoJbliel, oTmpaBuiics BTopoil. Haiinure

CKOPOCTB IIEPBOTO TEIJIOXO0/a, €CJIM B MyHKT B 00a Termmoxoa npuobLIN O JHOBPEMEHHO.
OTBerT maiiTe B KM/4.



PA3JIEJI 2. TIPSAMBIE U IIVIOCKOCTHU BHPOCTPAHCTBE. KOOPAUHATDBI
N BEKTOPHBI B TIPOCTPAHCTBE

KOHTPOJIBHAS PABOTA Ne 1
TEMA: NAPAJUIEJBHOCTH IPSIMBIX M IIOCKOCTEM

1 eéapuanm

1. OcnoBanue AD tpanmenuun ABCD nexwut B
mwiockoctd o. Yepes toukn B um C mIpoOBEIEHBI
napajuieJIbHbIC TPSIMbIC, MTEPECEKAIOITNE TIIOCKOCTh
o B Toykax £ u F cooTBETCTBEHHO.

a) KakoBo B3anmmHOe mojokeHue npsMbix EF u
AB?

0) Uemy paBeH yroin Mexnay mnpsMbiMu EF u
AB, ecmmn Z ABC = 150°? Tosicuure.

2. Jla" IpoCTpaHCTBEHHBIN YEThIPEXYTOJIbHUK
ABCD, B kotopom auaroHanu AC u BD paBHbl.
CepennHbI CTOPOH 3TOT0 YETHIPEXYTOJIbHUKA
COEIMHEHBI [TOCJIEI0BATEIbHO OTPE3KaAMU.

a) BeinosiHKUTE pUCYHOK K 3a7aye.

0) Jokaxwure, 9TO
YEeTBIPEXYTOJIbHUK €CTh POMO.

IIOJIyYEHHBIN

2 sapuanm

1. Tpeyronbauku ABC u ADC nexar B pa3HbIX
IUTOCKOCTAX U UMEIOT 0011yto ctopony AC. Touka P

— cepenuna ctoponsl AD, a K — cepeauHa cTOpOHBI
DC.

a) KakoBo B3anmHoOe monoxeHue npsmeix PK u
AB?

0) Uemy paBeH yroi Mexny npsMbiMu PK u
AB, ecnu Z£ABC = 40° u £ BCA = 80°?
[TosicHuTe.

2. Jlan TOpOCTPaHCTBEHHBIH YETHIPEXYTOJIbHUK
ABCD, M n N — cepeaunsl ctopoH AB u BC
cootBeTcTBeHHO; £ €CD,K €DA,DE.EC=1:2,
DK:KA=1:2

a) BeInmosiHUTE PUCYHOK K 3a1a4e.

6) Jokaxwure, uto uerblpexyroibHuk MNEK
€CTb Tpamelysl.

KOHTPOJIbHASL PABOTA Ne 2
TEMA: ITAPAJVIEJIBHOCTSD IIVIOCKOCTEMU. TETPASJIP U ITAPAJUUIEJIEITUIIE /L

1 eéapuanm
1. Mlpsmeie & w b nexar B mapauICIbHBIX
IUIOCKOCTSX 0 ¥ 3. MOTYT JI 3TH NpsIMBIE OBITh:
a) mapaJIeIbHBIMU,
0) CKpeuBaroIUuMHICs?
Cpenaiite pUCYHOK ISl Ka)XJOr0 BO3MOKHOTO
cirydas.

2. UYepes Touky O, nexaumyrw MEKIY
napajuleIbHBIMU TUIOCKOCTSIMH O U 3, TIpOBEACHBI
npsimbie | 1 m. Tpsimas | nepecekaer miaockocTu o 1
B B Toukax A1 U A2 COOTBETCTBEHHO, MpsiMas M — B
Toukax Bi1 u B2. Halinute nnuny otpeska 4282, ecnu
A1B1 =12 cm, B10O : OB2 =3 : 4.

3. M300pa3ute napajienenumnes
ABCDA1B1C1D1 u moctpoiite ero ceueHue
MJIOCKOCTHIO, Tpoxoasiei yepe3 Touku M, N u K,
sBIsTIonMecs: cepenuaamu pedep AB, BC u DD;.

2 eapuanm
1. Tlpsmbie @ u b nexar B mepecekaromuxcs
IUIOCKOCTSIX O U 3. MOTYT JI 3TH NpsIMBbIE ObITh:
a) mapaJuIeIbHBIMU;
0) ckpenBaIUMHICs?
CnenaiiTe pUCYHOK IS KaXXJAOTO BO3MOKHOTO
ciryyasi.

2. Yepes Touky O, He JekKallyl0 MEXIY
MapajuieTbHBIMU TUIOCKOCTSMH O M [3, TIPOBEICHBI
npsimbie | 1 m. TIpsimast | mepecekaeT miIockocTu o U
B B Toukax A1 1 A2 COOTBETCTBEHHO, IIpsiMasi M — B
toukax Bi u Bo. Haiinure anuny orpeska Ai1Bi1, eciomn
AsB2>=15¢cMm, OB1: 0OB2=3:5.

3. M3o6paszute Terpasap DABC u nocrpoiite ero
CeUeHHE TUTOCKOCTHIO, IPOXOIAIIeH epe3 ToUkn M
u N, seusromuecs cepenunamu pedbep DC u BC, u
touky K, takyro, uto K €DA, AK:KD=1:3.

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




KOHTPOJIBHAS PABOTA Ne 3 _
TEMA: IIEPIIEHAUKYJAPHOCTbD ITPAMBIX U IIVIOCKOCTEHN

1 séapuanm
1. Inaronans ky0a paBHa 6 cM. Halinue:
a) pebpo ky0a;
0) KOCHHYC yria MEXIy JAMaroHaibio Kyba u
MJIOCKOCTBIO OJTHOM M3 €ro TpaHei.

2. Ctopona AB pomb6a ABCD paBna a, oqun u3
yriioB paBeH 60°. Uepe3 cropoHy AB mnpoBeacHa

a

IIJIOCKOCTH O Ha paCCTOAHUUA 2 oT TOo4kH D.

a) Haiinute paccrosue ot Ttouku C [0
IUIOCKOCTH .

0) [lokaxkure Ha pHUCYHKE JMHEWHBIM yrou
JIBYTPAHHOTO yria DABM,
M €.

B) HaWIUTEe CUHYC YIJla MEXIY IUIOCKOCTBIO
poMOa 1 TUIOCKOCTBIO O

2 sapuanm
1. OcHoBaHKEM NPSMOYTOJIBHOTO
napajuieJienumnea CiIy>KUT KBaJpar; IUaroHalb
napajienenuiena paBHa 2V6 cMm, a ero usmepeHus
oTHocsTes Kak 1 : 1 : 2. Haiiaure:

a) U3MEPEHus MapauIelenuIe/a;
0) cuUHyC ymIa  MEXAy  JUaroHajblo
napasiesienuIe1a ¥ MI0CKOCThIO €ro OCHOBAaHUS.

2. Cropona kBaapara ABCD paBha a. Yepes
cropony AD npoBesieHa IIIOCKOCTH 0L HA PACCTOSTHUN

a

2 OT TOYKHU B.

a) Haligute paccrosame ot Touku C 10
IJIOCKOCTH 0.

0) [lokaxkute Ha pPHUCYHKE JHMHEWHBIH yrol
JBYI'PaHHOI'O yriia BADM,
M €o.

B) Haiinute cuHyc yria Mexay IJIOCKOCTBIO
KBa/Ipara U MIOCKOCTBHIO 0.

KOHTPOJIBHAS PABOTA Ne 4
TEMA: MHOT'OI'PAHHUKHU

1 éapuanm
1. OcHoBanuem mmpamuasl DABC sBisiercs
MPaBUIBHBIA TpeyroinbHUK ABC, CTOpOHA KOTOPOTO
paBHa a. PeOpo DA neprneHIuKyIsspHO K IIIOCKOCTH
ABC, a mnockocth DBC cocraBiser ¢ MmIOCKOCTHIO
ABC yron B 30°. Haitaure miomaas OOKOBOM
MTOBEPXHOCTH TTUPAMU/IBI.

2. OcHOBaHHMEM TPSAMOTO Mapajieenunena
ABCDA:1B1C1D: sBnsercs pom6 ABCD, cropona
KOTOpPOTO paBHa a WU yroa paseH 60°. IlmockocTh
AD;C1 cocTaBiisieT ¢ II0CKOCThI0 OCHOBAHHUS YTOJI B
60°. Haiioure:

a) BBICOTY poMOa;

0) BBICOTY MapaJuIesIenuIeaa;
B) IUIOIIAAb OOKOBOM
HapaJuIeIenuIeaa;

T') IJIOIA/1b MOBEPXHOCTHU MapajuieNenunea

MMOBEPXHOCTH

2 sapuanm

1. OcnoBanuem nupamuasl MABCD sBnsercs
kBagpat ABCD, pebpo MD mnepneHIuKkyIsipHO K
mIockoctn ocHoBanusg, AD = DM = a. Haiigure
IUIOIIA/(b TOBEPXHOCTU ITUPAMUJIBI.
2. OcHOBaHHMEM MPSMOTO Mapaenenunena
ABCDAB:C1D; sBisiercst mapamuienorpamMm
ABCD, cTOpOHBI KOTOPOTO PaBHbI av2

n 2a, BricoTa
napajuiesenumnesaa

napautenorpamma. Haiioure:

OCTpBIi yros paBeH 45°.

paBHa  MEHBLIEH  BBICOTE

a) MEHBIIIYIO BBICOTY MapajieorpaMMa;

06) yrom wMexnay Iuiockocthio ABCi w
TUIOCKOCTHIO OCHOBAHUS;

B) IUIOIAAb OOKOBOM MMOBEPXHOCTH
napajuieNieuIe/1a;

T') IUTOIIA/Ib IOBEPXHOCTHU Mapauieenumnesa.




A whe

PA3JAEJI 3. OCHOBBITPUT'OHOMETPUHU. TPUTOHOMETPUYECKHUE
®YHKLUU
OK-01, OK-02, OK-03, OK-04, OK-05
KonTposabHasi padora no ajredpe u HayajaM aHAJIU3a
no teme «Tpuronomerpnyeckue GyHKUMm)

Bapuanm 1
Haiiti o0nacTh onpenesieHus 1 MHOXECTBO 3HAUCHUH QyHKIMHU Y = Sin X + 2.
BhISICHUTB, ABIsACTCS I QYHKIHA Y = X° + COS X YETHON MM HEUETHOM.
Jloka3aTh, 4TO HAUMEHBIIHH MTOJIOKUTEIBHBINA TIepro GyHKIMH Y = COS 2X paBEH T.

. . 1
HaiiTu Bce, mpuHaanexaiime oTpe3Ky [— @, t] KOpHU ypaBHEHuUs SIN X = ﬁ C MOMOIIBIO rpaduka

GbyHKIHH.
[Toctpouts rpaduk GyHKIUH Y = SiN X — | 1 HaAWTH 3HAUCHHUS apryMEHTa, IPU KOTOPBIX (QYHKIIUS
BO3pacTaeT, IPUHUMAET HanOoIblIee 3HAYCHNUE.

A whe

KonTposbHasi padoTa o ajredope u HayajaM aHaJIU3a
no teme «Tpuronomerpunyeckne GyHKIUN»
Bapuanm 1
Haiitu o0nacth onpenesieHus 1 MHOXECTBO 3HAUCHUH QyHKIMHU Y = Sin X + 2.
BBIACHUTD, ABIAETCA 1M GYHKIHS Y = X? + COS X YeTHOM HJIM HEUETHOM.
Jlokasark, 4TO HAMMEHBIINN TIOJI0KHUTEIBHBIN IEpruo GYHKINHU Y = COS 2X paBeH T.

. . 1
Haiitu Bce, mpuHajiexaiiyie oTpe3Ky [— 7, 7] KOpHU ypaBHEHHS SIN X = ﬁ C IOMOIIBI0 Tpaduka

GbyHKIUH.
[Toctpouts rpaduk GyHKIUH Y = SiN X — | 1 HAWTH 3HAUCHUS apryMEHTa, IPU KOTOPBIX (YHKIIUS
BO3pACTaeT, IPUHUMAET HAUOOIbIlIECE 3HAUCHHE.

> whe

KonTtposbHnas pa6ora nmo ajaredpe u HayajJaM aHaJIu3a
no teme «Tpuronomerpunyeckne GyHKIUN»
Bapuanm 1
Haiitu o0nacTh onpenesieHus 1 MHOXECTBO 3HAUCHUH QyHKIMHU Y = Sin X + 2.
BBIACHUTE, ABIAETCA 1M GYHKIHS Y = X? + COS X YeTHOM HJIM HEUETHOM.
Jlokasark, 4TO HAMMEHBIINN TIOJIOKHUTEIBHBIN IEpruol GYHKINHU Y = COS 2X paBeH .

. . 1
HaiiTu Bce, mpuHaanexamye oTpe3Kky [— m; t] KOpHH ypaBHEeHuUs SIN X = ﬁ C MOMOIIIbIO rpaduka

GbyHKIUH.
[MocTpouTts rpaduk GpyHKIMM Y = SiN X — 1 1 HAWTH 3HAYEHHS APTYMEHTA, TIPU KOTOPBIX (yHKIIHsS
BO3pACTaeT, IPUHUMAET HAUOOIbIlIEE 3HAUCHHE.

=

KoHnTpoJsbHas padora no ajredpe u Ha4yajlaM aHAJIM3A
1o teme « Tpuronomerpuyeckue GpyHKIum»
Bapuanm 2
Haiitu oGnacth onpeneneHust 1 MHOXKECTBO 3HaYeHUH (yHKIUH Y = 3 COS X.
BbISICHUTS, siBIIsieTCs JTM PyHKIHS Y = X SiN X 4Y€THOH WM HEYETHOU.

.- - . X
Jloka3ark, YTO HAMMEHBIINUN TOJI0XKUTEIbHBIA epruo]l GyHKIUU Y =SIN 2 paBeH 4.

3
Haiitu Bce, mpunaanexamme orpesky [0; 2,5t] kopHu ypaBHeHus COSX = —ﬁ C MoMoMIbIO rpaduka

GbyHKIMH.



V4 .
5. Iloctpouts rpaduk QyHKIMH Yy = co{x + Zj Y HAlTH 3HaYEHUS apTYMEHTA, PU KOTOPBIX (PYHKIUS
yObIBaeT, MPUHUMAET HAUMEHbIIIEEe 3HAYCHHUE.
KounTposbHas pa6ora nmo ajredpe u Hauajaam aHaJIu3a
no teMe « Tpuronomerpudeckue GpyHKIMI)
Bapuanm 2
1. Haiitu oGnacTh onpeeieHuss 1 MHOKECTBO 3HAYCHHH (PyHKIUHU Y = 3 COS X.
2. BbiscHHTS, sBIsieTCs T QYHKIUS Y = X SIN X YETHOM WIJIM HEYETHOM.
o o . X
3. Jlokazarp, 4TO HAMMEHBIIUHN MOJIOKUTEIBHBIN epro GYyHKIUH Y = SIN > paBeH 4.
. 3
4. Haiitu Bce, mpuHaiexkamye otpesky [0; 2,5m] kopHu ypaBHEHHUST COS X = —ﬁ C TIOMOIIIBIO rpaduka
GbyHKIUH.
V4 .
5. Tocrpouts rpaduk GyHKIMH Y = CO{X + Zj Y HAlTH 3HAYEHUS apTYMEHTA, PU KOTOPBIX (PYHKIIHS
yOBbIBaeT, MPUHIUMAET HAUMEHbBIIIEE 3HAYCHHE.
KonTtposbHas paGora no ajaredpe u HayajiaM aHaJIu3a
1o teMe «Tpuronomerpuyeckue GpyHKIMW»
Bapuanm 2
1. Haiitu oGnacTh onpeeiaeHUs] 1 MHOKECTBO 3HAYCHHH QyHKIUU Y = 3 COS X.
2. BbIscHUTS, sBIsieTCs T QYHKIUS Y = X SIN X YETHOM WIJIM HEYETHOM.
. . . X
3. Jlokasarp, 4TO HAMMEHBIIUHN MOJI0XKUTENbHBIN Mepro GYHKIHH Y = SIN r paBeH 4.
. 3
4. Haiitu Bce, mpuHaIexkamye otTpesky [0; 2,5m] kopHU ypaBHEHHUST COS X = _ﬁ C TIOMOIIIBIO rpaduka
GbyHKIUH.
5.

/4 .
[Toctpouts rpaduk GyHKIUU Y = co{x + Zj Y HAWTH 3HAUEHUsI apryMEeHTa, IPU KOTOPbIX GYHKLIHUS

Y6BIB8.CT, MNPUHUMACT HAUMCHbBIICC 3HAUYCHUC.

PA3JIEJI 4. ITPOU3BOJAHASA UTIEPBOOBPA3HASA ®YHKIINAU
OK-01, OK-02, OK-03, OK-04, OK-05

Bapuanr 1
1.Haiitu nmpoun3zBoanyo QyHKINH
a) f(x)=x(x*-4) (1 6amn) B) f(X)= zx (1 6amn)
6) f(x)=x+/3x (1 6amn) x"+1

r) f(x)=x"sin2x (1 6amn)
2. Haiitu 3nauenue nmpousBoaHo# ¢pyukimu f(X) =3X+1tgX B TOUkKe X, = % (1 6amr)

3. Pernts ypasrerne f'(X)=0, roe f(X)=x®-3x*+3x—4 (1 Gamn)
4. Pemrnth HepaBercto g'(X) >0, rae g(X) = (1-5x%)° (16amn)

5. Petunts ypaBuenue f'(X) =Q'(X), ecnu uzsectro, uro f(X) = 4%, g(x) = % X—5(1 6amn)



6. Haiitu yrinoBoit k03((uimeHT kacaTeabHOM, MPOBEACHHOM K rpaduKy QyHKINH
f (x) =4-3x+0,5x"B Touke ¢ abeuuccoit X,=2 (1 Gamn)

7. Ha pucynke m3o6pakens! rpaduk ¢pyuxnun y = f(X) u kacaTenbHas K HEeMy B TOUKe ¢ abcImccoit Xo. Haiimure

3HaueHHe Mpou3BoaHON pyHkuuH f(X) B TOUKE Xo.
v

pa
/[
\vinmus

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

BapuanT 2
1.Haiitu mpon3Boanyro GyHKIHH
a) f(X)ZXZ(X+5) (1 6amm) B) f(x):x+2 (1 6armn)
6) f(x)=x>v2x (1 6amn) x+1

r) f(x)=x°cos3x (1 Gamn)
2. Haiitu 3nauenue npousBoaHoit ¢pynkumu f (X) =2x+3tgx B Touke X, = % (1 6amn)

3. Perntb ypasrernne f'(X)=0, rae f(X)=x>+9x* +27x~5(1 6amn)
4. Pemnth HepaBerctBo g'(X) >0, rae g(X) = (3—4x)* (16amn)
5. Pemruts ypasuenune f'(X)=g'(x), ecnu u3Bectro, uto f(X)= 6%, g(x) = % X+ 7 (1 6amn)
6. Haiitu yrinoBoit k03(h(uimeHT kacaTeabHOH, MpoBeAeHHON K rpaduKy QyHKINH
f(x)= % x* —4x —58 Touke ¢ abermecoit X,=—1 (1 6am)

7. Ha pucynke uzo0paxens rpaduk ¢pyukimu Yy = f(X) u kacatenbHas K HeMy B TOUKe ¢ abcuuccoii Xo. Haiianre
3HaueHHe Mpou3BoaHON yHKIUH f(X) B TOUKE Xo.

ya
AT T
|
=
iaa
X, o 1 | x

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

Bapuanr 3
1.Haiiti mpousBoiHyI0 QYHKITIH
1 2
) f(x)=3x" — (1 Gaa) 5 100 =5 (1 Gawn)
x —

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



2. Haiitu 3nauenue npousBoauoit pyukiuu f(X) = %Sin 2X B TOUKE X, = % (1 6amm)

3. Pemmts ypasuenne f'(X)=0, roe f(X)=(x* —6x+5)%(1 6amn)
4. Pemrnts HepaBercto g'(X) >0, rae g(X) = (1-5x)° (16amn)
5. Pemrnts ypaBuerne f'(X) = g'(X), ecim u3Bectro, uro f(X)=(2x-1)°, g(x) =10x+7 (1 Gamn)

6. Haiitu yrinoBoii k03((huimeHT kacaTeabHOM, MPOBEACHHON K rpaduKy QyHKINH
f (X) = 3x* —12x +5B Touke ¢ abcuuccoit X,=—1 (1 Gamn)

+1
7. CocTaBuTh ypaBHEHHE KacaTenbHOl K rpaduky dynxiuu f (X) = al B Touke X,=2 (1 Oamn)

0-3 6amta — «2», 4-6 6aioB — «3», 7-9 6am10B — «4», 10 0ayIoB — «5»

KonTponbnas pabota

Bapuanr 4
1.Haiitu npon3Boanyto GyHKIUN
1 2 _
a) £() =2~ (I 6an) B) () =""2% (1 Gamn)
X x+2

6) f(X)=(4—x%)sinx (1 6am) r) f(x)=2sin2x-3tgx (1 6amn)

1
2. Haiitu 3HaueHue npousBoanon Gpyukimu T (X) = ZCOS4X B TOUKE X, = % (1 6amn)

3. Pernts ypasuernne f'(X)=0, rae f(X)=(x*—2x-3)* (1 6amn)
4. Pemnts HepaBerctBo g'(X) >0, rae g(X) = (3—4x)* (16amn)
5. Pemnts ypaBuenne f'(X) = g'(X), ecin usBectro, uto f(X)=(3x—-5)*, g(x)=96x—17 (1 6amn)
6. Haiitu yrioBoit k03((uimeHT kacaTeabHOM, MPOBEACHHOM K rpaduKky QyHKIUH
f (X) = 2x” +8x — 3 B TouKe ¢ aGemuccoit X,=—3 (1 Gamn)

x —
7. CocTaBuTh ypaBHEHHE KacaTebHOM K rpaduky Gpynxiuu f (X) = B Touke X,=—2 (1 Gamn)

x+1
0-3 6aiuta — «2», 4-6 6aiuoB — «3», 7-9 6amnoB — «4», 10 0ayIoB — «5»

PA3JIEJI 5. MHOI'OI'PAHHUKU U TEJTABPAILIEHUA
OK-01, OK-04, OK-06, OK-07

1. Te.]'IO, MOBEPXHOCTDb KOTOPOIro COCTOUT M3 KOHECYHOI'0 YUCJIA IJIOCKHUX
MHOI'0YIroJIbHUKOB, Ha3bIBA€TCH:

1. YerslpexyronpHuk 2. MHOroyronbHuk 3. MHororpannuk 4. lllectnyroasHuK

2. Otpe3ok, coeMHSAIOMIMIA 1Be BePIINHBI MPU3MbI, He IPHHALIEKALHE OHOM
rPaHU Ha3bIBAaeTCH:

1. {naronansio 2. Pebpom 3. I'panpio 4. Ockio

3. Y npusmsbl 00koBbie pedpa: 1. PaBabl 2. Cummerprunsbl 3. [lapaniensHbl 1 paBHBI
4. IlapannenbHel

4.  I'panm napajuiesenumnena He HMelIIHe 00LMX BePIIMH, HA3LIBAIOTCH:

1. ITpotuBonexamumu 2. [IporuBononoxusiMu 3. CummeTpuuHsiMu - 4. PaBHbIMU

5. IlepneHauky.sip, ONyLIEHHbI U3 BePIIUHbBI MHPAMH/IbI HA NJIOCKOCTh OCHOBaHMS,
Ha3bIBACTCH:

1. Mennanori 2. Ocwto 3. Imaronansio 4. BeicoToit

6.  Touxwu, He Jieskanye B IVIOCKOCTH OCHOBAHMS MUPAMU/IbI, HA3bIBAIOTCSH:

1. Bepminaamu mupamunel 2. bokoBeimu pedpamu 3. JIuneitasiM pazmepoM 4. Bepmmaamu
rpaHu



7. BbicoTa 00K0BOI I'PaHM NPABUJILHOM IUPAMH/BI, IPOBEICHHAN U3 €¢ BePIIHHbI,
Ha3bIBaeTCs:

1. Memunanoit 2. Anodemoii 3. Ileprnenaukymnsipom 4. buccekrpucoii

8. Y kyo0a Bce rpanu: 1. [Ipsmoyronsauku 2. KBagparer 3. Tpaneunun 4. PoMObI

9.  Teno, cocTosimiee U3 ABYX KPYIroB H BCeX 0TPE3KOB, COETUHSIONIUX TOUYKH KPYTOB
Ha3bIBaeTCsH:

1. Konycom 2. Illapom 3. Humuaapom 4. Chepoii

10. ¥V uuaunapa obdpasymwuiue:

1. PaBubr 2. [lapamnenshbl 3. Cummerpuunbl 4. [lapaienbHbl 1 paBHBI

11. OcHoBaHusI HWJINHPA JIEKAT B:

1. Onnoii iockoctu 2. PaBHbIX 1iockocTsax 3. ITapamienpHpix miockocTsx 4. Pa3HbIX
IJIOCKOCTSIX

12. TloBepXHOCTH KOHYCA COCTOMT W3:

1. O6pasyromux 2. I'paneit u pebep 3. OcHoBanus u pedpa 4. OcHoBaHUs U OOKOBOM
MIOBEPXHOCTU

13.  OTtpe3ok, cCoeTUHSIONIHI TBe TOUYKH MIAPOBOI MOBEPXHOCTH U MPOXOASIIMNIA Yepe3
LEeHTp 1apa, Ha3piBaercsi: 1. Paguycom 2. llentpom 3. Ocwio 4. luamerpom

14. Kpyr konyca Ha3biBaercsi: 1. Bepmmnoit 2. [Inockocteio 3. I'panbio 4.
OcHoBaHueM

15. OcHoBaHus NPU3MBI:

1. [Tapamnensuel 2. PaBubl 3. [lepnennukynspusl 4. He paBHbI

16. Haiigute 00b€M KyOa co cTOpPOHOI 4cM.

17. Paamyc ocHoBaHusi nmauHapa 1,5 cm, BeicoTa 4cM. HaiiTu 00beM 1 nu1omannb
0OKOBOW MOBEPXHOCTH.

18. Oopasywmas konyca 10cm, a BoicoTa 8cm. Haiinute 00béM KoHYCA.

19. Ilaomann moBepxHocTH mapa paBHa 367 c¢m?. Haiigure 06béM mapa.

20. HaiiTu AMaroHaab NPsIMOYIoJibLHOI0 NMapaJliejienuinena, ecjau ero u3MepeHus
paBHBI 5 ¢M; 8 ¢M; 4v/2 cM. BpruncauTs 00beMm.

21. CeueHHeM KOHYca SIBJIsSIeTCS PABHOCTOPOHHMI TPEYTroJIbHUK CO CTOPOHOI 8cMm.
HajignTe MoJIHYI0 IOBEPXHOCTH KOHYCA.

TECT «MHOI'OI'PAHHHUKH U TEJIA BPAIIIEHH)»?2 eapuanm
1.  MHororpaHHuK, KOTOPbIii COCTOMT U3 ABYX MJIOCKMX MHOTOYI'0JIbHMKOB,
COBMeIIEHHBIX NapajjieJbHbIM IePeHOCOM, Ha3bIBAETCH:
1. ITupamupoit 2. Ipusmoit 3. Hununapom 4. Ilapannenenunenom

2. Ecnu 0oxoBbIe peOpa npu3Mbl EPHEHAMKYJISIPHBI 0OCHOBAHMIO, TO PU3Ma
SIBJISIETCH :

1. Haknonnont 2. ITpaBunbHoit 3. IIpsamoii 4. Beimykitoin

3. Eciau B 0CHOBaHMM NPHU3MBI JIEKUT NMAPaLIeI0TPaMM, TO OHA ABJISAETCH:

1. IIpaBunbHOM npuszmont 2. [Tapamnenenunenom 3. IIpaBuiIbHBIM MHOTOYTOJIBHUKOM 4.
[Tupamunoit

4.  MHOrorpaHHUK, KOTOPbIH COCTOMT U3 MJIOCKOI0 MHOTOYIOJIbHUKA, TOUYKH U
O0TPEe3KOB COCIMHSAIOMINX NX, Ha3piBaeTcsa: 1. Konycom 2. [lupamunont 3. [Ipusmoint 4. Illapom

S. OTtpe3kn, coeMHAOLINE BEPUINHY MUPAMU/bI ¢ BEPIINHAMM OCHOBAHUS,
Ha3bIBAIOTCH:

1. I'pansimu 2. Croponamu 3. bokoBeiMu pebpamu 4. J{luaroHanssmu

6. TpeyronbHasi nupaMna Ha3bIBaeTCs:

1. IlpaBunpHoOM upamugoit 2. Terpasapom 3. TpeyronpHoi nupamugoit 4. HaknonHoi
MUPAMUION

7. K npaBWJIbHBIM MHOTOrpaHHUKAaM He oTHocuTcesi: 1. Ky6 2. Terpasmp 3.
Ukocasnp 4. Ilupamuna

8. Broicora nupamuasl siBiasieresi: 1. Ocero 2. Meauanoit 3. [lepnenauxynspom 4.

Anodemoit



9. OTtpe3kn, coeUHSIIOIINE TOYKH OKPYKHOCTEl KPYroB, HA3bIBAKOTCS:

1. I'panstmu umuHapa 2. O6pasyromuMu nuauHAapa 3. Beicotamu nunusapa 4.
[lepnenukynspamu MUIMHIPA

10. IIpsimasi, mpoxoasiniasi Yepe3 HeHTPbI OCHOBAHUI HAa3bIBAETCS:

1. Ocwio unuaapa 2. Beicotoii nunuaapa 3. Pagumycom munuaapa 4. PeOpom nunuHIpa

11. Teno, KOTOpPOE COCTOUT U3 TOYKH, KPYIa U OTPE3KOB COeTUHSIOIIUX UX,
Ha3bIBaeTCH:

1. ITupamupont 2. Konycom 3. [llapom 4. [{ununapom

12.  Teno, KOTOpOE COCTOUT U3 BCEX TOUYEK MPOCTPAHCTBA, HA3LIBAETCS:

1. Chepoit 2. lllapom 3. Humuaapom 4. [Tonychepoit

13. I'panmua mapa Ha3piBaercsi: 1. Chepoii 2. Illapom 3. Ceuenuem 4.
OKpY>KHOCTBIO

14. bBoxkoBasi 1OBEPXHOCTb MPU3MbI COCTOUT M3:

1. [TapamtenorpammoB 2. KBagpatoB 3. Pom6oB 4. TpeyronbHUKOB

15. K npaBWJIbHBIM MHOTOTPAHHMKAM OTHOCSTCSH:

1. Terparap 2. Ky0 u nopexkasnp 3. Okrasap u ukocasap 4. Bce 0TBETHI BEpHBI

16. Paaguyc ocHoBaHusI HWJIMHAPA 2,5 cM, BbicoTa 12¢m. HaiiTn 06beM 1 nutomaap
0OKOBOW IOBEPXHOCTH.

17. HaijiauTe MOJHYI0 IOBEPXHOCTH Ky0a 0 CTOPOHOI 4cM.

18. Oopasyromas konyca 10cm, a BbicoTa 8cm. HaliinTe 60K0BYI0 NOBEPXHOCTb.

19. Imametp mapa 12cm. HaiiquTe mjiomaab MNOBEPXHOCTH 1Iapa.

20. HaiiTu 1UaroHaJIb NPSMOYTOJbLHOI0 NapaJulesenuinea, ecjii ero u3MepeHust
paBHBI 6 ¢M; 9 cM; 63 cM. BpruncauTs 00beMm.

21. OceBbIM ceueHHEM HHJIHHAPA ABJIAETCH KBAAPAT, ILIOMAAL KOTOPOro 16ecm? .
Haiigutre 60K0BYI0 IOBEPXHOCTH HWJINH/APA.

KJIIOY K TECTY
MHOI'OI'PAHHUMKH U TEJIA BPAIIIEHUA
B [1]|2(3|4|5|6|7|8[9|10/1 11|11 |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 |13 |1|4|1|2|2|3|4|3|4|4|2|1|4|2|3]2|3]1|3]1
B2 | 2|2 2 3] 2]4|3]2|1]2|2|1|3]2|3]1]4]4]3|1]2]1

PA3JIEJI 6. CTEIIEHU U KOPHU. CTENIEHHASL,ITOKA3ATEJIBHAS U
JJOTAPUOMHUNYECKASA ®YHKIIUN
OK-01, OK-02, OK-03, OK-05, OK-07

KonTtpoabsHnas pa6ora no aaredpe n Hayanam anaansa Nel
«/lenumocms yuceny (npoduIbHBIA YPOBEHD)
1 sapuanm

1. Haiitu octatok oT aejeHus 485638 Ha 5, He BBIIONHSAS IEICHHUS.

. 57 25
Haitti nociensioro wadpy uncna 3 + 47

15 A2t
Jlokasars, uto unciao 9 — 3" menurcs Ha 26.

Harypanbnbie uncna 8n + 1u Sn + 2 nensitcs Ha HatypanbHoe yncino m = 1. Haiitu m.
Jlokazats, uto ypasuenne 20X + 39y =15 ne umeer nenouncneHHsIx pemenmuii.

o 0 ko

2 2 .
Jlokasarb, 4TO ypaBHeHHEe X — ) = 230 ne umeer LIEJIOYUCIIEHHBIX PELICHUH.




KonTtpoabsHnas pa6ora no aaredpe n Hayanam anaausa Nel
«/lenumocms yuceny (npoHIbHBINA YPOBEHB)
2 sapuanm

1. Haiitu ocTatok oT aeaenust 728362 Ha 4, He BBINOJIHAA eJIEHUS.

. 63 39
Haiiti nocenuioro mudpy uncna 9 + 27

36 16
Jloka3aTk, 4to yncio 2 +4° nenntces Ha 17.
Hatypanbuble uncna 6z + 5u 7n + 5 nenarcs Ha HatypanbHoe uncio m = 1. Haiitu m.

Jlokasats, uTo ypaBHeHne 30X + 45y =11 ne umeer nenouncneHHbIX pemeHHuii.

o aokrwd

2 2
JokazaTp, 4TO UnCiIo d = (x - y) (x + y + 1) nenurcs Ha 4 npu JIFOOBIX LEJBIX X U y.

KonTposbHas padora no ajgredope u Hauajam anaausza Ne2
«Anzeopauueckue ypasnenusn» (6a30BbI YPOBEHb)
1 BapuanT

1) BbINOJIHUTH JCICHUE MHOTOWICHA X *4+3x° —21x* —43x + 60 na muorounen
x*+2x-3.

2) Pemuth ypaBHEHHE 2x3 - x2 -13x-6=0.

3) BosBecTH B CcTENEHD (x + 3)4 .

2 2:10' - X+ :7,
x4y 6 {xy y

xy+x—y=13

4) PemuTh CUCTEMY YpaBHCHUN: a)
x+y=4

2x* —3xy+2y* =4,
2x> +3y° =14.

KonTtpouabsHnasi pa6ora no aiaredpe u HayagaaMm anajamnsa Ne2
«Anzeopauueckue ypagnenusn» (0a30BbIN YPOBEHbD)
2 BapuaHT

4 3 2 2
1) BHIMONMHUTS JIeIeHHe MHOTOYJIeHA x'=9x" +x" +81x+ 70 Ha MHOTOWIEH ¥ — 4x -3 .

3 2
2) PemuTh ypaBHCHHE 3x" —10x" -9x+4=0

5
3) Bo3sBecTu B cTeNeHb (x - 2) .

¥ —y? =16, 6 {xy—Z(x+y)=2,

4) Pemuth cuCTEM aBHEHHUN : a
) yyp ){ xy+x+y=29,

x—y=1

y:—xy+x? =21,
B) ,
y-—2xy+15=0.

KontpoJsbHas padora no ajreope u Hayajam aHajan3a Ne2
«Anzebpauueckue ypasnenusn» (NpopUIbHBINA YPOBEHB)
1 BapuaHT

4 3 2
1) BeImonHUTH AeneHne MHOrowIeHa X+ 3x® —21x° —43x+ 60 wa mHOrOWICH
x*+2x-3.



2) He BBITIOTHSS eI€HUs, HAWTH OCTATOK OT JCJICHHS] MHOTOYJIeHA X x4+ 7 +x+3m
JIBYWICH X — 2.

3) Pemmts ypaBHCHHE 2x® —x* =13x-6=0.

4) Bo3BecTH B CTEICHD (x + 3)4 .

5) Pemuts ypaBHeHHUE (x + 1)(x - 2)(x + 3)(x + 6) =168x°.

2x? —3xy+2y°* =4,

2x* +3y° =14,

KonTpoabHasi padoTa mo ajredpe u Hauajam anajausza Ne2

«Anzebpauueckue ypasnenusn» (NpoQUIbHBINA YPOBEHB)
2 BapuaHT

4 3 2 2
5) BbINOIHKTH JACICHUE MHOTOYICHA X — Ox” +x°“ +81x+70 na muorounen x° —4x—05.

6) Pemmth cHCTEMY ypaBHCHHI {

. 4 3 2
6) He BBIIOIHSIS ACICHNS, HANTH OCTATOK OT JeeHHst MHorowieHa 2X — X~ —2X° + 3X na
nBywieH x —1.
3 2
7) Pewnts ypasuenne 3X —10x° —9x+4=0.
5
8) Bo3sBecTH B cTCNECHD (x - 2) )

9) PemmuTh ypaBHEHME (x — 1)(x — 3Xx + 2)(x + 6) =72x°.

Vi —xy+x’ =21,
10) Pemuth cucteMy ypaBHEHUI
y? —2xy+15=0.

KonTtpouabsHnasi pa6ora no aaredpe m Hayagaam anajausa Ne3 A-10
«Cmeneny c oeticmeumensuvim nokazamenem» (0a30BbIi yPOBEHB)
1 Bapuaunr

1 1
1) Berumcnuts: a) 2° - 642 — 6431274, 0) 3\/4+ 24/2 - \/4 —2J2.
2) Yupoctuts Beipaxkenue npu a >0, 6>0:

J2+
a“ia’s’ 1 V" L
"% Olem) 9
a—Ta
3) Cokparuth ApoObH .
a—49
2

7Y 15Y’ AN
4) CpaBHUTE uncaa: a) 4[| — ui4|l—1|, 0|—| unl

8 16 3

1 2

5) Haiitu cymmy OeckoHEUHO yObIBaroOIIeil reOMeTpUIECKON IPOTPECCHH, €I 8, = —, 6, = 5 .
KonTtpouabsHnasi pabora no aiaredpe n Hayaaam anaamnsa Ne3 A-10
«Cmenens c oeiicmeumenvHvim nokazamenem»  (0a30Bbli YPOBEHB)

2 BapuaHT
1

1 1
1) Boruncnute: a) 8°:27 +37-81¢, 6) 5\/17 _ /46 .5\/]_7 +/46 .




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

% J3+ 341 1
S L e

6744 68613

86 + 6
6—64

4) CpaBHUTD YHCIa: a) 5/(;) u 5/(%) , 0)1lmu (%) :

5) Haiitu BTOpO#i WwieH OCCKOHEYHO YOBIBAIOIICH I€OMETPHUCCKON IPOTPECCHH, €CIIU CyMMa e

1 3

4]IEHOB PaBHA lé, a 3HaMeHaTeNb PaBeH — .

3) CokpatuTh Jpodb

KoutpoabHas padora no ajredope u Havyajiam aHajau3a Ne3 A-10
«Cmenens c deiicmeumensvHbolm nokazamenemy  (poQpUIBLHBINA YPOBEHB)

1 BapuanT
1

1 1
1) Beramcnuts: a) 2° - 642 — 6431274, 0) 3\/4+ 2.2 -\/4— 242 .

2) Yupoctuts Beipakenue mpu a >0, 6>0:

_ NPEE
a 33 a662 1 Jaa1
a) —— = 6) ca'*,

e al*

aY; Cls —da
3) Cokparuts apobs mpuy a >1 ———7F—.
a—2a?+1

1
4) 36aBUThCS OT MPPALMOHATBLHOCTH B 3HAMEHATENE IPOOH ————— .
3/3+3/2

3 aJa = da*°
5) YupocTuTh BeIpakeHHe -+ 9 : T
a+3a’ ¢ 3-q
6) B 6eckoHeyHO yOBIBatOIIel TE€OMETPHUYESCKOI MPOrPeCcCHH TIEPBBIi WwieH Ha 9 00JIbIlie BTOPOTO.
CymMa nporpeccuu, COCTaBJICHHOM U3 WICHOB JAaHHOW MPOTPECCUU C HEYeTHBIMU HOMepamH, Ha 12
Oo0JIbIIIe CyMMBI IIPOTPECCHH, COCTABICHHON M3 WICHOB TAHHON MPOTPECCHH C YeTHHIMU HOMEpPaMH.
Haiitu oty nporpeccuto.

-2

KonTtpouabHnasi pabora no aiaredpe n Hayaaam anajausa Ne3 A-10
«Cmeneny c oeticmeumensnuvim nokazamenem»  (IPOQUILHBIN yPOBEHB)

2 BapuaHT
1 1

1) Boruuciauts: a) 8::2"+37. 811, 6) 5\/17 — \/4_6 . 5\/]_7 + \/4_6 _

2) Yupoctuts Beipaxkenue mpu a >0, 6 >0:



% (8 J3+1 )*/§+1 . 1

6)

Q) ———F——, .
+4~a +4
3) Cokparuthb apobb pu a >1 % .
a’ +2a

4) N30aBUTHCS OT UPPALMOHAIILHOCTH B 3HAMEHATEIIE IPOOH \/_

5) YopocTuTh BbIpaxeHue | —

Y3-3/2°

-4

2 da. "
a* +24a 4-a 2-a”

6) Haiiti cymmy OeCKOHEYHO yOBIBArOLIEH reOMETPUUECKO IPOrPECCHH, ECIIH CyMMa BeeX €€
YJIEHOB, CTOSIIIIMX Ha HEYETHBIX MECTaX, B 4 pa3za 0oJbllle CyMMbI BCeX €€ WIEHOB, CTOSIINX Ha YETHBIX
MeCTax, a CyMMa IIEePBbIX TPEX WIEHOB ITPOrpECcCCUU paBHa 63.

KoutposabHasi padoTra no ajaredpe u Hauajnam aHanausza Ned
«Cmenennas pynxuyus» (6a30BbII YPOBEHD)

1 sapuanm

1)
2)

3)

4)

5)

Haiitu o6nacte onpenenenns Gpynkuun Y =4/2 + 0,3x .

7 N .
N300pa3ute 5cku3 rpaduka QyHKIMU ) = X W NEPEUHCIIUTE €€ OCHOBHEIE CBOMCTBA. [10mb3ych

CBOWCTBaMU 3TOW (QYHKIINU:

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

Pewmnte ypaBHEeHuUE:

a) Yx+2=3; ) Vl—x=x+1; B VJ2x+5—Jx+6=1.
—7
X >0 n(7—x)(2+x2)<0.

2
X

x [—

3Ha4YeHU. SBisieTcs 1 9Ta QYHKIHS OTpaHUYSHHO’?

yCTaHOBI/ITB, PaBHOCHUJIbHEI JIM HEPABCHCTBA

Haiitu ¢pynkimio, 06patHyto kK QyHKIMH ) = . Yka3zatb e€ 001acTh ONpe/Ie]ICHUs] © MHOXKECTBO

KonTtposbHas padora mo anredpe u Hayanam anaianu3a Ned
«Cmenennasn pynxyusy (06a30BbII YPOBEHbD)

2 eapuanm

1
2)

3)

4)

5)

Haiitu 06:1acts onpenenenus ynxuun y =3/3x — 7 .

6 N .
N300pa3uTk 5ckn3 rpadyka QyHKIMU ) = X M NEPEUUCIUTH €€ OCHOBHbIE cBOiicTBa. IloMb3ysich

CBOWCTBaMU 3TOH (HYHKLINU:

a) CPaBHUTH C eINHUIIEH (1,001)6; 0) cpaBHHUTH (— 3\/5 )6 u (— 5\/§ )6 .

Pemmts ypaBHeHue:

a)Jx+12=2; o)Vvx+1=1—x; p\3x+1—+/x+8=1.

X—3
Y CcTaHOBUTH, PABHOCHIIHHBI JIN HEPABEHCTBA (3 — x)(]x‘ + 5) >0 u—2"2_ 0.
X* +2
Haiitu ¢ynkuuro, o0paTHyro K GyHKIuM Y = —— . YKa3aTh €€ 00JacThb OIpeeICHUS U MHOXECTBO

x+2
3HAaYCHUH. SIBIICTCS JIK 9Ta QYHKIMS OTPaHHMUYCHHOMN?



KoutpoanHasi padoTa mo ajredpe u Hadajgam aHajausza Ned
«Cmenennas ¢pynkyusa» (poQUIBHBIA YPOBEHD)

1 sapuanm

1) Haiitu oGnacte onpenencHus: pyHKIuu ) = \/ 1-x+ \/ 4—x*

2) W3006pa3uth 3cku3 rpaduka GyHKIUH ) = (x — 1)7 + 2 ¥ NepeunciIuTh €€ OCHOBHEIE

CBOWCTBA.
3) Pemmth ypaBHEHHE:

1) Jx+2+1=0, 2) 424 +/x* 15 =3,
3)5—x—+x+7=0, 4)/3x*+5x+1+3x’+5x+8=7.
Jx-1+y+1=3
Xy=5-—x+y.

5) Pewmnts HepaBeHCTBO  X- +2X —8>x—4.

Koutpoabhasi padéora no ajaredpe u Hayajgam aHanausza Ned
«Cmenennas gpynxyusy (NIpodUILHBINA YPOBEHD )

4) PewmuTh cUCTEMY YpaBHCHUI {

2 sapuanm
1) Haiitn o6nacts onpenenenus Gynkn ¥ =X +2 +~+/5—4x —x* |

2) WM300pa3uthb 3cku3 rpaduka GyHKOIUH y = (x + 1)4 — 3 ¥ mepeuncIuTh €€ OCHOBHBIE

CBOMCTBA.
3) Pemuth ypaBHEHHE:

1) Vx +/x+1=-2, ) V11-4x* +7 =3,
3) 2—x—+/x+10=0, 4)x®—5x+16—3v/x? —5x+20=0.

x—y 20
X—y+ = :
4) PemuTh cUCTEMY YpaBHCHUIN xX+y x+y

x? +y? =34
5) Peumts HepaBenctBo 8+ 2x —x° >6—3x.

KouTpoJsbHas padora no anredpe u Hayajgam aHajau3a NeS
«lloxazamenvnas ¢pynkyusay (6a30BbI1 ypOBEHD)
1 BapuanT

1. Cpasrurp uncma: 1) 5% u 5°, 2)05™% u 05,
2-3x
2. Pemmts ypaBHeHue: 1) [gJ =25, 2) 4 +2°-20=0.

!
3. Pemmth HEepaBeHCTBO (Zj >1§.

. 1 2 x“-1
4. PemmnTh HEepaBeHCTBO: 1) (\/E) i <§’ 2) (—j 21



x—y=4,
57 =25.

6. (momomuuTensHO) Pemmth ypaBuenue 777 +3-7F =27 +3.2%,

5. Pemuth cucreMy ypaBHEHHI {

KounTposabHas padora no ajiredpe u Hauajgam aHajan3a Ne5
«lloxkazamenvnan goynkyusn» (6a30BBI YPOBCHB)

2 BapuaHT
1 1

1. Cpasumtb uncia: 1) 0,5 u 0,5, 2) 6% u 6°.
2. Peumts ypasuenne: 1) (01)*° =10, 2) 9*-7-3"-18=0.

3. Pemmtp HEepaBeHCTBO (]Ej < g

e 1 "
4. PemuTh HEpaBEHCTBO: 1) (i/g) ° > 9 2) [1—} <1.

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

6. (momomuuTenbHO) Pemuth ypasnenne 37 +3° =5.27* —-17.2%,

5. Pemnts cucremy ypaBHEeHUI {

KonTpoabHas padoTa no ajiredpe u Hauyajam anajausza Ne5
«llokazamenvnan pynkyus» (npoUILHBIA YPOBEHD)
1 BapuanT

1) CpaBHUTE uKCIa (5 - 7[)718 u (5 — 72)717'4 .
2) Pemmts ypaBHEHHE: a) (O,l)zx_3 =10, 6)9°-7-3"-18=0.

x?-4
3) PemmTh HEPABEHCTBO: a) (3&/5)% >é, 0) (l%] <1.

4) PewmuTh ypaBHEHHUE 27 -3 =2""+6-3",

l X
5) Pemuts rpaduuecKu HEPABEHCTBO (E) <6+x.

1 —|x-2| i
6) (nom.) PemmTs HEpaBeHCTBO 3 >3,

KonTtpouabHasi pabora no aaredpe n Hayanam aHaansa NeS
«llokazamenvnana pynkyusa» (IPOPUILHBIN YPOBEHD)
2 BapuaHT

1) CpaBHuTB uKCIIa (7[ - 3)_5'6 I/I (7[ — 3)_6.

2-3x
2) Pemmts ypaBHeHme: a) (%J =25, 64 +2°-20=0.

x2-1
3) PemmTh HEPABEHCTBO: a) (\/g)ka <%, 0) (%j >1.

4) Peumts ypasnerne 3 - +8-5°1=5"+10-3"",

5) Pewmrts rpaduuecku HepaBenctBo 2° = 3x —1,



- 1 —|x|+2
6) (mom.) Pemmts Hepasenctso 47 ' < E .

KonTtpoJsbHas padora no ajreope u Havajiam aHaiau3a Ne 6
«lozapugpmuueckasa ynkyusn»
1 BapuanT

1) Bemuuciuts: 1) 10Q 1 16, 2 Gt 2loss? , 3) log ,135— log ,20+2 log ,0.

2

3 4
2) CpaBHHUTH 4K CIa |Og§Z u log g

N |w

3) Pewuts ypasuenne l0g 5(2X —1) =2.

4) Pemmrts Hepaserncrso 10Q 1 (X — 5) >1.
3

5) Pemuts rpadudecku ypaBHeHue logsx = z

6) Pemwrs ypasuenne 10g, X+ log , x=14.

7) Pemmts HepasenctBo: 1) log1(10 — x) + logi(x —3) = —1
6 6

2) logZx—2log, x<3.
8) (HdononuurensHo) Pewnts ypasuenue 109, (3X — 2) =3-2log,, , (2X — l).

KonTtpoJbHast pa6oTa no ajnredpe u HauajaaMm aHajausa Ne 6
«/lozapugpmuueckan Qynkuyua»
2 BapuaHT

22+3Iog2 5

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

6
2) Cpasmuts uncma 109, g u log, ?

3) Pewmts ypasuenne l0g, (2X + 3) =3.
4) PemmTh HEpaBEHCTBO log 1 (X - 3) >2.
2

5) Pemuts rpaduuecku ypapuenue 109, X = x*—1.
2

6) Pemmts ypasuenne l0g . X+ log, x=10.

7) Peumts nepasencrso: 1) 10g 1 (X - 3) + log 1 (9 - X) >-3 |
2 2

2)log: x—3log, x<4.
8) (HononuutensHo) Pemnts ypasuenue log, (2X + l) =1+2log, (3X + l).

KonTposbHast padoTa no ajaredope u Hauajam anaausza Ne7
«Tpuzonomempuueckue popmynvt»
1 BapuaHT



3

1) Haiitu 3nauenue Beipakenus: 1) SIN150°, 2) COSS?ﬂ, 3) th.

) 5 T
2) Bsrumcauts SIN @ ,COS2cx , ecnu COSax = l_ n O<ax< E

sin(a — ) +sin Bcosa
tgar '

3) YhpocTuTh BBIpaKEHHE

2sin 200 + cos(?’; - aj —sin(z + o)
1+ sin (37[ - aj
2

5) Peumth ypaBHenue COS5XC0S3X =1—sin 5xsin 3X.

4) JlokaszaTh TOKIECTBO =-2SIn ¢ .

KonTpoabHasi padoTa mo ajaredope u Hayajam anaausza Ne7
«Tpuzonomempuueckue popmyno»
2 BapuaHT

1) Haiitu 3Hauenue Beipaxkenns: 1)C0S315°, 2) sin 4?72-, 3) 1g210°.

) . 9 T
2) Beruucimuts COSer, SIN 20, ecam SIN o = E u E <a<7r.

sin acsin 8 — cos(a — f)
ctgs |

3) YupocTHTh BBIpaKEHHE

. . (r
5|n2(7r—a)+0032a+sm(—a] .
4) JlokasaTh TOXIECTBO = ECtga )

] (37[ j
sin 2a + CcOS 7—0:

5) PemmuTs ypaBHerne SIN 3XCOSX = COS3XSIN X —1.

KonTtpouabHasi pabora no aaredpe n Hayanam aHaan3a Ne8
«Tpuzonomempuueckue ypasHenun»
1 BapuanT

1) Pewmmts ypaBHenue: 1) J2cosx—1=0, 2) 3thX+\/§=0.

. . X 1 .
2) Haiiti Bce KOpHU ypaBHeHus SIN 5 = _E Ha OTpe3Ke [0,37[ ]



3) Pemmuts ypaBHEHHE:
1) 3cosx —cos’ x=0,
2) 6sin?x —sin x =1,
3) 3sin x —5cosx =0,
4) sin 6x —sin 4x =0,

) 1
5) S|n“x+cos“x:c0522x+z,
6) 5cosx + 2sin X =3,

KonTpoabHast padoTa no ajaredope u Hauajam anaausza Ne§
«Tpuzonomempuueckue ypagHeHusn)
2 BapuMaHT

1) Pewmwuts ypaBHeHue: 1) J2sin x—1=0, 2) tgg—\@:O.
1

X
2) Haiitu Bce KOopHU ypaBHeHUs COS— = 5 Ha OTPE3Ke [0;47r ] :

3) Pemuth ypaBHEHHE:
1) sin®x—2sin x=0,
2)10cos® x +3cosx =1,

3) 5sin x + 2cosx =0,
4)cos5x + cos3x =0,

. i 1
5) 3|n4x+cos4x:sm22x—5,

6) COSX+3sin X=2.



