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Pabouas mporpamMma yueOHON TuCHUIUIMHBI «MareMaTukay, peanu3yromas
dbenepabHbIl  TOCYAApCTBEHHBIA 00pa3oBaTeNbHBIA CTaHIApPT B Ipenaenax
pOrpamMMbl MOJATOTOBKH CHEIMATNCTOB CPEIHEro 3BE€HA, pa3paboTaHa Ha OCHOBE
npuMepHOH  pabouedt  mporpammbl  001Ie00pa30BaTEIbHON  JAMCIMIUIUHBI
«Marematuka» (0a30BbIi YpOBEHb) Jis MPO(ECCHOHANIBHBIX 00pa30BaTEIbHBIX
opranuzanui. PaccMotpena Ha 3aceganuu [legarorndyeckoro cosera ®I'bOY 1110
HPIIO (mpotokon Ne 13 ot 29.09.2022), yTBepknena Ha 3acenanuud CoBerta 1o
OIICHKE COJICpKaHUS KauecTBa MPUMEPHBIX pabounx IpOrpaMm
o0meo0pa3oBaTeIbHOTO H  COIMAIBHO-TYMAHHTAPHOTO  IHKJIOB  CPEIHETO
npodeccuonansHoro obpazoBanus (mpotokonm Ne 14 ot 30.11.2022 wu
MpeIHa3Ha4YCHA JJII OpTaHu3allid 00y4YeHus CTyAeHTOB cneruanbHoctu 51.02.02
CounalbHO-KYJIbTYpHas JESITENBHOCTh (IO BUJY: OpraHM3alvsl U TOCTaHOBKA
KYJbTYPHO-MAaCCOBbIX MEPONPUSATUNA M TeaTpaJu30BaHHBIX TMPEACTABICHUN)
(ITpuka3 Munmnpocserienus Poccun ot 11.11.2022 Ne 970).

Opranuzanus-pa3paboTuuK: 00J1aCTHOE TOCYAapCTBEHHOE MPOoQeCcCUOHABHOE

oOpazoBaTenbHOE OIOKETHOE  yupexacHue «bupoOuKaHCKUNA — KOJUIeIK

KYJIBTYPBI U HCKYCCTBY.

Pa3zpaboTuuk:
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1. MACIIOPT PABOYEM IPOI'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1. Mecto

JUCHUILIMHBI B

CTPYKTYpe

00pa3oBaTeIbHOI POrpaMMblI.
ObmeoOpazoBatenpHas aucuuiuinHa «MaTemaTtukay sBIsieTcs 005S3aTeIbHOM YacThIo
00111€00pa30BaTENBHOTO KKJIA OCHOBHOM MpodeccHoHaIbHOM 00pa30BaTebHOM MPOTrpaMMBbl B
cootBetcTBUU ¢ PI'OC no cienmanbHocTr 51.02.01 HapomHoe Xyn0KecTBEHHOE TBOPUECTBO (110
BHUJIaM: XOpeorpaduueckoe TBOPUYECTBO, TeaTpabHOE TBOPUECTBO).
1.2. llequ 1 nJIaHUpPYyeMble Pe3yJabTAThl 0CBOCHUS U CIUILJIMHbI:
1.2.1. LHeab o0meo0pa3oBaTeIbHOM TUCHUILINHBI.
Henp pucturuinnael «Matematuka»: cOpMUPOBaTh y CTYIEHTOB 3HAHHS U YMEHHUS B
HaBBIKM MX TIPUMEHEHUS B TMPAKTHYECKOW NPOoQecCHOHATHHON

o0nacT MaTeMaTUKH,

JACATCIIbHOCTH.

OCHOBHOM

npodeccuoHaIbLHOM

1.2.2. Iliannpyemble pe3yJbTaThl 0CBOEHHUsI 00111e00pa30BaTeIbHON JTUCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocnose PI'OC COO.
Ocoboe 3HaueHne qucuuIumHa uMeeT npu Gopmuposannn u passutuu OK u I1K.

Kox v nanmenoBanue

HJ'IaHI/IpyeMI)Ie pe3yJbTaThbl 0CBOCHUA TUCHHUIIJINHBI

MJIAHUPOBATh M CAMOCTOSATEIHLHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;
- HHTEpeC K pa3IUYHBIM cdepam
npodeccuoHaNbHOM
JIesTeTbHOCTH,
OsnajeHue
y4eOHBIMU
JIEUCTBUSIMU:
a) 0a30BbIE TOTUYECKHE JICHCTBUS:
- CaMOCTOSITEBHO
dbopMynupoBath u
AKTyaJIu3UpPOBATh npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh  CYIIIECTBEHHBIH
MPU3HAK WM OCHOBAaHUSA  JJIs
CpaBHEHHMsI, KIacCUPUKAUU U
00001IEeHNS;

- ONIPENENATh LENH AeSTEIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEpUU
WX TOCTHKEHUS;

YHUBCPCAJIbHBIMHA
IIO3HAaBaTCIbHBIMU

(popMupyemsbIx

KOMIeTeH Ui O0mue JlucuuMHapHbIe
OK 01. Beibupath B yactu TpyZ10BOro BOCIIMTaHUSA: YMenus:
CHoCOOBI pelIeHus - TOTOBHOCTb K TPYZy, OCO3HAaHHUE | -BJIa/IeTh METOJAMH JI0Ka3aTeNbCTB,
3a1a4y LEHHOCTHU MacTepCTBa, | AITOPUTMAaMHU  pEUIeHMs]  3a/ay;
npodeccuoHaIbHON Tpyaoooue; YMEHHE ¢dbopmynarpoBaTh
JeSITeIbBHOCTH - TOTOBHOCTb K aKTUBHOH | ompezaeneHusi, akCHOMbI U TEOPEMBI,
IIPUMEHUTEIBHO K JESATEIIBHOCTH TEXHOJIOTUYECKON U | TPUMEHSITh uX, IIPOBOJIUTH
Ppa3IUYHbIM COLIMAJIbHOM HAIPaBJIEHHOCTH, | JOKa3aTelbHbIE PACCYXACHUS B X0/1€
KOHTEKCTaM. CHOCOOHOCTh WHULMUPOBATh, | pEeLIEHUS 3a7ad4;

- YMETh ONEpPUPOBATh MOHATHUSIMHU:
CTENeHb 4YHcia, JorapudMm 4YHcia;
YMEHUE BBHINOJHATH BBIYHCICHUE
3HaYeHUH U 1peoOpa3oBaHUs
BBIDQKEHUI €O  CTENEHAMH W
Jorapupmamu, npeoOpa3oBaHus
JIPOOHO-PAIIMOHATTEHBIX
BBIPAKCHMUI;

- YMETh ONEpPUPOBATh TOHSATHIMH:
palnroHaJIbHbIE, HPPALMOHAIBHEIE,
noKa3aTeJbHbIE, CTETICHHBIE,
JorapupmMHUEcKue,
TPUTOHOMETPHUYECKUE YpPAaBHEHHS W
HEPaBEHCTBA, X CUCTEMBI;

- YMETh ONEpPUPOBATh TOHSATHIMH:
¢byHkuus, HempepbiBHas (QyHKIMS,

MIPOM3BOIHAS, nepBooOpazHasl,
OTIpe/ICIEHHBI HMHTETpall; yMEHHE
HaXO/IUTh MIPOM3BOJIHBIC

AIIEMEHTAPHBIX (PYHKIUH, UCTIONIB3YS
CIIpaBOYHBIE MaTepuabl;
UCCJIENA0BATh B IPOCTEUIINX CIIyYasx
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- BBBJIITH 3aKOHOMEPHOCTHU U

IIPOTUBOPEYUS B
paccMaTpUBaEMBIX SBICHUAX;

- BHOCHUTH KOPPEKTUBBI B
JeATEIbHOCTD, OLICHUBATb

COOTBETCTBUE PE3YJIHTATOB LIEJISIM,
OILICHUBATh PHUCKH IOCIEIACTBUI
JIeSTCIIbHOCTH;

- pa3BHUBaTh KpEaTuBHOE
MBIIIJICHUE npu pelieHuu
JKU3HEHHBIX TTPOOIIEM

0) 6a30BBIC  HCCIICIOBATEIbCKHE
NEUCTBUA:

- BIQJCTh  HaBBIKAaMU  y4eOHO-
HCCJEN0BATEIBLCKON U MPOECKTHOMN

eI TEeIILHOCTH, HaBBIKAMH
paspenieHust mpooIem;

- BBIABIISTH MIPUYHUHHO-
CJIEICTBEHHEIC CBSI3U H
aKTyaJIN3UPOBATH 3ajaudy,
BBIJIBUTaTh TUIOTE3Yy €€ PEIICHMUS,
HaXOoJIUTh apryMEHTBI IS
JIOKa3aTelIbCTBa CBOUX
YTBEPKICHHI, 3a1aBaTh

IapaMeTpbl U KPUTEPUU PEILLIECHUS;
- AHAJIM3UPOBATh TIOJYYECHHBIE B
xXoze peleHus 3agaun
pe3yJIbTaThl, KPUTUYECKHU
OLICHUBAaTh HUX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh W3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb TNEPEHOCUTh 3HAHUA B
MMO3HABATEJIbHYIO U TPAKTUYECKYIO
0071aCTH KU3HEAEATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3
pa3HbIX MPEeIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC HAeH,
npeararb OpUTHHAJIbHBIE
MOJXO/Ibl U PEUICHUS;

M CIIOCOOHOCTH MX HCIIOJIb30BaHU
B MO3HABATEIbLHON M COITMAIbHOM
MPAKTHUKE.

byHKIIH Ha MOHOTOHHOCTb,
HAXO/UTh HanOOJbIINE u
HauMEHbIINE 3Ha4YeHus (QyHKUui;
CTpOUTH TpaUKA MHOTOUIEHOB C
UCIIOJIb30BAaHUEM anmapara
MaTeMaTHYECKOTO aHaIN3a;
OPUMEHATh  TPOM3BOJIHYIO  IpHU
pelIeHNH 3aJa4 Ha JIBUKCHUE;
pemarb HPaKTHKO-
OpUCHTHPOBAaHHBIC  3aJa4d  Ha
HanOOoJIbIINe u HaVMEHBIINE
3HAYCHUs, Ha HAXOXJCHUE IIyTH,
CKOPOCTH ¥ YCKOPEHUS;

- YMETh ONEpPUPOBATh IOHATHIMH:

paroHagbHas byHKIHS,
nokazareiabHast (QyHKIHS, CTeTIEHHAs
byHKIHS, norapupmMuuecKas
byHKIMS, TPUTOHOMETPUYECKHUE
byHKIMM, OoOpaTHbIE  (DYHKIHU;
yMEHHE CTPOUTh rpaduku

U3y4EHHBIX (DYHKIIMH, UCII0JIb30BaTh
rpad UKy IpY U3Y9EHUH TPOIIECCOB U
3aBUCUMOCTEH, MPH pelIeHUuH 3a1a4y
U3 JIPYTUX Y4eOHBIX TPEAMETOB H
3ajJjad = U3 peaJbHOW  JKU3HU;
BBIpaXkaTh (hOpMyJIaMH 3aBUCUMOCTH
MEXy BETMYMHAMU;

- YMeTb pelaTbh TEKCTOBBIE 3a/1a4M
pasHBIX TUNOB (B TOM 4HCJIE Ha
OPOLEHThI, JOJM M YacTH, Ha
JIBUXKEHHE, paboTy, CTOMMOCTh
TOBApOB M YCIIYT, HAJIOTH, 3a7a4il U3
00JTacTH yIpaBJIEHUS! JIMYHBIMUA |
CeMEeWHBIMU buHaHCAMM);
COCTaBJIATH BBIPAKCHUS, YPAaBHEHUS,
HEpaBEHCTBA M HUX CHCTEMBI 110
YCIOBHIO  3aJaud, HCCIIEIO0BaTh
MOJIyYEHHOE DPEIICHHWE U OLIEHUBATh
IIPaBJONOI00HOCTb PE3YJIbTATOB;

- YMEeTh ONEpUpPOBaTh HOHATHIMM:
cpenHee apupMETHUECKOEe, MEMAHA,

HanOOoJIbIIee u HaMMEHBIIIEEe
3HAYeHUs, pa3Max, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHE
YUCIIOBOTO Habopa; yMEHHUE
W3BJICKATh, UHTEPIPETUPOBATH
nH(OPMAIIHIO, TPEJICTABICHHYIO B
Ta0IHUIIAX, Ha rarpaMMax,

rpadukax, OTpakallIllyl CBOICTBa
pEaIbHBIX MPOLECCOB U SIBJICHUI;
NpeICTaBIsATh  MHGOPMALUIO  C
MOMOIIBI0 TAaONHII ¥ JAWarpamm;
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HCCJIEIOBATh CTaTHUCTUYECKHE
JaHHble, B  TOM  4HCIE C
MIPUMEHEHHEM rpaduyeckux
METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

- YMETh ONEepUPOBATH MOHSTUIMHU:
CIy4alHBIM ONBIT M CIy4anHOE
coObITHE, BEPOSITHOCTH CIy4alHOTO
COOBITHS;  YMEHHE  BBIYHCIATH
BEPOATHOCTh C  HCIOJIb30BAHUEM
rpadMUecKuX METOJIOB; MPHUMEHSThH
(bopMyIbI CIIOKEHHUSI U YMHOXKEHUS
BEPOSITHOCTEM, KOMOMHATOpPHbIE
dbakTel U (GOPMYINIBI MPHU PEIICHUH
3a]a4; OLICHUBATb  BEPOSTHOCTH
peallbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMU BEJIMYMHAMH; yMEHHE
MPUBOJUTH MPUMEPHl TPOSBICHUS
3aKOHa  OOJBIIMX  YuCel B
OPUPOAHBIX U OOILIECTBEHHBIX
SIBIICHUSX;

- YMETh ONEepUPOBATH MOHITHUSIMH:

TOYKa, npsimMasi, MJIOCKOCTb,
MIPOCTPAHCTBO, JABYTPaHHBIN yrod,
CKPEIIUBAIOIINECS psiMBIE,
napajuieIbHOCTh u

NEPNEeHIUKYIIPHOCTh MPSIMBIX U
IJIOCKOCTEH, Yroa MeXly IpsIMbIMH,
YroJI MEKIY NPSIMOM U IUNIOCKOCTBIO,
yroiu MEXy IJIOCKOCTSIMU,
paccTosiHue OT TOYKH JI0 IIOCKOCTH,
paccTosiHue  MEXIy  IpsSIMBIMH,
paccTosHUE MEXKY MIIOCKOCTSAMU;
YMEHHE UCIO0JIb30BATh IPU PELLIEHUU
3ajJ]a4 U3y4yeHHbIE (aKThl U TEOPEMBI
IUTAHUMETPUM; yMEHHUE OIIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIEro
MUDa;

- YMETb ONEPUPOBATH IOHITHUAMHU:

MHOTI'OIrpaHHUK, CCUCHUC
MHOT'OIrpaHHUKa, I(y'6,
napajjiCJaCnunuIca, nmpu3sma,

nupamuia, Gurypa m MoBEPXHOCTH
BpallleHNs, OWINHIp, KOHYC, MIap,
cdepa, cedeHus: GUTYpHI BpalleHUS,
TUIOCKOCTh,  Kacaromasicst  chepsl,
HWIMHIpa,  KOHYca, TJI0MIa1b
MMOBEPXHOCTU NHUPpAMHUABI, IPU3MBI,
KOHYCa, [IUJIMH/Ipa, TIomaas chepsl,
obbeM  Kyba, MPSAMOYTOJIHHOTO

napajieNenunesa, TUPaMUIbI,
NpU3MBI, NWIMHAPA, KOHYyCA, IIapa;
YMEHHE n300pakaTh

6




MHOTOTPaHHUKHM ¥  TOBEPXHOCTH
BpAIlICHUs, UX CEYCHUS OT PYKH, C
MTOMOUIbIO YepPTEKHBIX
WHCTPYMEHTOB M JJICKTPOHHBIX
CPEICTB; yYMEHHE paclo3HaBaTh
CUMMETPUIO B TPOCTPAHCTBE;
yYMEHHE pacro3HaBaTh MPaBUIbHBIC
MHOTOTPaHHUKH;

YMETb ONEpPUPOBATH TOHATUSMHU:
JIBUKCHHEC B MPOCTPAHCTBE,
mo00HbIe (PUTYPHI B IPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIIICHUE
JI0INAJIEH ITOBEPXHOCTEH 1 00BEMOB
noMOOHBIX (UTYp TpU  pEHICHUH
3ajady;

- YMETh BBIYUCIISTh T€OMETPUICCKHEC
BEJIMYMHBI (IJMHA, YTOJ, IUIOIIA[b,
o0beM, IIOLAAb IOBEPXHOCTH),
UCIIONB3YSl U3y4YEHHBIE (POPMYJIBI H
METO/IBI,

- YMETh ONEepUPOBATH MOHSTHUIMHU:
MPSIMOYTOJIbHAS cucTema
KOOpJMHAT, KOOPJIUHATHl TOYKH,
BEKTOpP,  KOOPJMHATHI  BEKTOPA,
CKaJsipHOE TPOU3BEJEHUE, YTOI
MEXTy BEKTOPaMH, CYMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha YHCIIO;
HAaXOJUTh C TOMOIIbIO H3YYCHHBIX
dbopMynT  KOOPAMHATBHI  CEPEAUHBI
OTpe3Ka, PacCTOSHUE MEXIY ABYMS
TOYKAMH;

-yMeTh  BBIOMPATh  TOAXOJISIIHIA
W3YYCHHBIH METOJ JUIS PEIICHHS

3aJa4H, pacrno3HaBaTh
MaTE€MaTHYeCKHe (bakTbI "
MaTEMaTHYECKHE MOJIETHN B

OPUPOAHBIX U OOLIECTBEHHBIX
ABJIICHUSAX, B MHCKYCCTBE, YMCHHUE

MIPUBO/IUTH MIpUMEPHI
MaTeMaTHYECKUX OTKPBITHIA
pOCCHIICKOM " MHPOBOM
MaTeMaTHYeCKOM HayKH.

OK 02. Ucnons3oBate |B o00nactu 1EHHOCTH HAay4yHOTroO | YMEHHS:

COBPEMEHHBIE CPECTBA | TO3HAHUS: - YMETh ONEpPUPOBATh TOHSATHIMH:

MIOWCKa, aHaJIM3a U - ¢()OpMHUPOBAHHOCTD panroHaIbHas byHKLu,

UHTEpIpETan MHUPOBO33PEHUS, nokasarenbHasi QyHKIHS, CTEIIeHHAs

uHpOpMaLnH, U COOTBETCTBYIOIIETO byHKLHSA, JorapupmMuyecKas

MH(POPMAaLIMOHHbIE COBPEMEHHOMY YPOBHIO pa3BUTHUSA | QyHKLHA, TPUTOHOMETPUUYECKHE

TEXHOJIOTUH IS HAYK{ 1 OOIIECTBEHHOMN NPAaKTUKH, | QyHKIMH, OOpaTHbIE  (QYyHKIUH,

BBINOJIHEHUS 3a/1a4 OCHOBAHHOT'O Ha IUAJIOre KyJIbTyp, | yMEHHUE CTPOUTH rpapuku

npohecCHOHATBLHOM
JICSITEIbHOCTH.

CHOCO6CTByIOH.I€I‘O OCO3HAaHUIO

U3YyYEHHBIX (DYHKIIMIA, UCIIOIb30BaTh
rpauKu Ipy U3y4E€HUH IPOLIECCOB U
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CBOETO MECTa B MOJIMKYJIBTYPHOM
MUpE;

- COBEPILIEHCTBOBAHUE A3bIKOBOU U
YUTATEIIbCKOM  KYJIBTYpPhl  Kak
CpEICTBA B3aUMOJICUCTBUSA MEXKITY
JIIOJIBMU U TTIO3HAHUS MUPA;

- OCO3HAHHUE IIEHHOCTU Hay4YHOU
JIeATCIIBHOCTH, TOTOBHOCTb

OCYILIECTBISATh ~ MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO
JIeATeIbHOCTh UHANBUIYaIbHO U B
rpymnmne.

OBnageHue YHUBEPCAIbHBIMU
y4eOHBIMU MMO3HaBaTECIbHBIMU
NEeNCTBUSIMU:

B) pabota ¢ uHpopmanueii:
- BJIaZICTh HAaBBIKAMH TIOJIy4CHUS

uHpopMalUd U3  UCTOYHUKOB
pa3sHbIX THIIOB, CaMOCTOSITEIILHO
OCYLIECTBIIATh  IIOMCK, AaHAJIN3,
CHUCTEMATU3ALNIO0 u
MHTEpIIpETaLNIO uHpOpMALIUU
pasiMyHbBIX  BUJOB U (opMm
IIPEICTABIICHMUS;

- CO371aBaTh TEKCTHl B Pa3NUYHBIX
dbopmartax ¢ y4eToM Ha3HAUYCHHS

uHpopmaruu u LIEJIEBOM
ayJUTOPHUH, BbIOMpast
ONTHMAJIbHYIO bopmy
IPEJCTABICHNS U BU3yalU3alluH;

- OLICHUBATb JOCTOBEPHOCTb,
JETUTUMHOCTb HMH(OpMALUH, €€
COOTBETCTBUE IIPaBOBBIM u

MOPaJIbHO-3TUYCCKUM HOPMAM;

- ACIIOJIb30BATh CpencTBa
MH(OPMAaILIMOHHBIX "
KOMMYHUKAIITMOHHBIX TEXHOJIOTNHI
B pelieHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1ad c
COOIIOIEHUEM TpeboBaHUI
PTrOHOMUKH, TEXHUKHU
0€30ITacHOCTH, TUTHUEHEI,
pecypcocOepexeHusi, TPaBOBbIX U
OTUYECKUX HODM, HOpM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIAACTh HaBbIKaMH
pacCrio3HaBaHuA u 3alllUThI
nHpopmanuu, HHPOPMAITMOHHOMN

0€30IaCHOCTH JINYHOCTH.

3aBUCHMOCTEH, NPU PEIICHUH 3a7a4
U3 JIPYTuX Y4eOHBIX TPEJAMETOB H
3a7a4 M3 pealbHOW  JKH3HU;
BBIpakaTh (hOpMyJIaMH 3aBUCUMOCTH
MEK/1y BeTHIMHAMU;

- YMETb ONIEPUPOBATH IOHATUSAMHU:
TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHUH U
HCPAaBCHCTB, PaBHOCUJIIBHOCTH
YpaBHEHUI, HEPaBEHCTB U CHCTEM,
palMOHAJIBHBIE, UpPpPaLUOHAIBHBIE,
HIOKa3aTebHbIC, CTEICHHBIE,
JorapupMHIECKHe,

TPUTOHOMETPUYECKHE  ypaBHEHHS,
HCpaBCHCTBA U CHUCTCMbI;, YMCTb
peuiate ypaBHEHHs, HEPaBEHCTBA U
CUCTCMbI C TIIOMOIIBIO Pa3JIUYHBIX

OpUEMOB;  pelarb  ypaBHEHU,
HEpPAaBEHCTBA U CHUCTEMBI  C
apaMeTpoOM; IIPUMEHSATh
YpaBHEHUS, HEPaBEHCTBA, ux
CUCTEMBI e peLeHus
MaTeMaTUYeCKUX 3aJad M 3a7ad U3
pasNuYHBIX OoONacTed Hayku U

peanbHOU KHU3HH;

- yMeThb CBOOOJHO ONEPUPOBATH
HOHATUSMHU: JIBMDKEHHE,
NapajuIebHbIM IEPEHOC, CHMMETPHS
Ha IUIOCKOCTM U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00us,
o 00HbIE ¢burypsr; YMETh
pacro3HaBaTh paBHBIE W TMOJO0OHbBIE
¢burypel, B TOM 4Hcl€ B IMPHUPOJE,
UCKYCCTBE, AapXUTEKType; YMETb
UCIOJIb30BaTh reoMeTpHUecKue
OTHOIIICHHUS, HaXOJHTh
reOMETPHUYECKUE BEIWYHHBI (JUIMHA,
yroi, IUIOMIagb, 00bEeM) Ipu
peLIeHNH 33/1a4 U3 JIPYTUX y4eOHBIX
MPEIMETOB U U3 pPeaTbHOU KU3HH.




OK 03. ILltanupoBaTh u
peaan30BHIBATH
coOCTBEHHOE
npohecCuoHaTBHOE U
JMYHOCTHOE Pa3BHUTHE,
peANPUHIMATEbCKYIO
JeSITeIbHOCTD B
npohecCHOHATBLHOM
cdepe, UCIOIB30BaTh
3HAHUS MO0 (PUHAHCOBOKN
IpaMOTHOCTH B
Pa3InYHbBIX KU3HCHHBIX
CUTYAaIIHSIX.

B oOJactu JTyXOBHO-
HpaBCTBeHHOI‘O BOCIIUTAHUA .

- ¢(hOPMHPOBAHHOCTH
HpaBCTBeHHOI‘O CO3HaHu1,
TUYECKOTO ITOBEICHMS;

- CIIOCOOHOCTh OLIEHHUBATH
CUTYAIINIO u PUHUMATh
OCO3HAHHBIC peleHus,
OPUEHTUPYSICh HA  MOpPAIBHO-
HpaBCTBeHHBIC HOpMBI nu
LIEHHOCTH;

- OCO3HAHHWE JIMYHOI'O0 BKJIAJa B
MIOCTPOCHHE YCTOHYHBOTO
Oynywero;

- OTBETCTBEHHOE OTHOIIEHHE K

CBOMM POAUTENSAM U (UJIN) IPYrUM
YyjJeHaM CEMBH, CO3JAaHHUIO0 CEMBH
Ha OCHOBE OCO3HAHHOTO MPUHSTHS
IEHHOCTEN CceMEeHHOU JKU3HU B

COOTBETCTBUH C  TPAIUIHIMHU
HapoJ0B Poccun;
OBnanenue YHHUBEPCATbHBIMU

PEryJISTHBHBIMH JICHCTBUSMHU:

a) caMOOpTraHu3alUs

- CaMOCTOSITEIBHO ~ OCYIIECTBIISATh
MO3HABATEIIBHYIO  JICATEIHBHOCTD,
BBIABJIATH HpO6H€MBI, CTaBUTh H

dbopMynupoBath COOCTBEHHBIE
3ajaud B oOpa3oBaTelIbHON
JESATebHOCTH M JKU3HEHHBIX
CUTYaIHsX;

- CAaMOCTOSITEJIBHO COCTaBIISATh
IUIaH  peuieHust 1poOsieMbl ¢

YU4E€TOM HUMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH WU

MIPEANIOYTEHUN;

- 1aBaTh OLICHKY HOBBIM
CUTYaLUsIM;

croco6cTBOBaTh  (HOPMHUPOBAHUIO
u IIPOSIBIIEHUIO HIMPOKOU

SPYAMIIMM B pPa3HBIX O0JIACTAX
3HaHUW, TOCTOSHHO TOBBIIIATh
CBOM o0pazoBaTenbHbBIN "
KYJIBTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh IPUEMBI pedIeKCUI
JUISL OIICHKHW CHTYaIllH, BBIOOpa
BEPHOTO PEICHUS;

- yMETh OILICHUBaTh PHUCKH W
CBOEBPEMEHHO MPUHUMATH
pELICHHS TT0 UX CHIDKECHUIO;

YMeHnus:

- YMETh ONEpPUPOBATH TOHSTHUSIMH:
palroHabHbIE, HPPAIOHAIBHBIE,
MOKa3aTebHbIE, CTCTICHHEIE,
JorapuMHUIecKue,
TPUTOHOMETPUYCCKHE YpPAaBHEHUS U
HEPaBEHCTBA, MX CUCTEMBI;

- YMETh ONEpPUPOBATH TOHSTHUSIMH:

MHOTOTPaHHUK, CeYeHne
MHOT'OTPaHHUKA, KyO,
napasuleIenuIesn, npusMa,

nupamuaa, Gurypa u MOBEPXHOCTD
BpalleHNs, IWIMHIAP, KOHYC, IIap,
cdepa, cedeHus: GUIypbl BpallEHUS,

IUIOCKOCTh, Kacaromjasicsi  cdepsl,
HUATTUHIPA, KOHYyca, iouaib
MOBEPXHOCTU MUPAMUJBI, MPU3MBI,

KOHYca, IIJINH/IPa, TUIomans chepsl,
o0beM  KyOa, MPSIMOYrOJILHOTO
napaJiesienunesa, MTUPaMUJIBI,
NpU3MBI, HWIMHAPA, KOHYyCa, IIapa;
yMEHHE n300paxarhb
MHOTOTPaHHHKH ¥  TOBEPXHOCTH
BpAIlICHHUS, UX CEUCHHS OT PYKH, C
MIOMOILBIO YepPTEHKHBIX
WHCTPYMEHTOB W DJIEKTPOHHBIX
CpeACTB;  yMETh  paclO3HaBaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBartb MIPaBUIIHLHBIE
MHOT'OI'paHHMKH;

- YMETh ONEpPUPOBATh TOHATHIMH:
pSMOYTOJIbHAs cucreMa
KOOp/IWHAT, KOOPIWHATHI TOYKH,
BEKTOpP,  KOOpIUHATBI  BEKTOPA,
CKaISIpHOE  TIPOM3BENEHHE,  YroJ
MEXy BEKTOPaMHU, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHUCIIO;
HaXOJUTh C TOMOIIBIO H3YYEHHBIX
dbopMynT  KOOPAMHATHI  CEPEAUHBI
OTpe3Ka, PacCTOSIHUE MEXAY JIBYMs
TOYKaMH.




B) SMOLIMOHATIBHBI ~ MHTEJUIEKT,
MpEAIoNarato i
c(OPMHUPOBAHHOCTbD:
BHYTPEHHEN MOTHBALUH,
BKJIIOUAIOIIEH  CTpeMJIEHHE K
JOCTHKCHUIO LEIM U yCIIeXy,
ONTHUMH3M, MHULIMaTUBHOCTD,
yYMEHUE [EHUCTBOBATb, UCXOIA W3
CBOMX BO3MOXHOCTEH;

- DMITATHH, BKJTIOUAIONICH
CIIOCOOHOCTH IMOHUMATh
SMOIMOHAIIFHOE COCTOSIHUE

IpYruX, YYUTBIBaTb €ro Ipu
OCYIIECTBICHUH KOMMYHUKAIUH,
CIIOCOOHOCTP K COYYBCTBUIO U

COTIEPSIKUBAHHIO;
- COLIMAJIBHBIX HAaBBIKOB,
BKJTFOYAIOIIINX CIT0COOHOCTH

BBICTPAaMBAaTh  OTHOIICHUS  C
JPYTUMH  JIFOIBMH, 3a00THUTHCA,
HPOSIBIISITH MHTEPEC U pa3peliarhb
KOH(JIUKTEHI.

OK 04. DdpdexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJUIEKTHBE
1 KOMaH/e.

['oTOBHOCT, K CaMOpa3BUTHIO,
CaMOCTOSITCILHOCTH u
CaMOOIIPEAETIEHHUIO;

-OBJIa/ICHUE HaBbIKaMH Yy4eOHO-
HCCIIEI0BATENILCKOM, TPOEKTHOU U
COIUATBLHOM JESITCIIbHOCTH.

OBiagenue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

a) COBMECTHasl IeITeIbHOCTb:

- IOHMMaTb ¥  HCIIOJIb30BaTh
NpeuMyliecTBa  KOMaHAHOH U
WH/IUBUYaJIbHOU paboTHI;

- IPUHAMATh LEIU COBMECTHOU
JeSITeTbHOCTH, OPTraHU30BbIBATh U
KOOPJWHUPOBATh JEHCTBUS TIO €€
JOCTIDKEHHUIO: COCTaBIATh IJIaH
JIEUCTBUN, pactpenessiTh poju C
y4e€TOM  MHEHMH  YYaCTHHMKOB
o0cyX1aTh pe3yNbTaThl
COBMECTHOM paboTHI;

- KOOPJIMHUPOBATh W BBIOTHSATH
paboTy B YCJIOBHUSIX peabHOTO,

BUPTYaJIbHOTO 5
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYH_IGCTBJI}ITB IIO3UTUBHOC

CTPATCTUYCCKOC IIOBCCHHEC B
Pa3JIMYHBIX CUTYyAlUAX, IIPOABJIATH

YMeHus:

- YMETb ONEpUPOBATH IOHITHUIMHU:
CIy4YalHBI OIBIT W CIy4alHOE
coObITHE, BEPOSITHOCTh CIy4alHOTO
coOBITHS; yMeTh BBIUUCIISATH
BEPOATHOCTb C  HCIOJIb30BAaHUEM
rpaMuecKux MeETOJIOB; MPUMEHSThH
(GOpMYJIBI CIIOKEHUS M YMHOKEHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
GakThl U (QopMyabl NPU PELICHUU
3ajjay;  OLICHMBATh  BEPOSTHOCTH
pealIbHbIX COOBITHI; 3HAKOMCTBO CO
Clly4yaliHBIMU BEJIMYMHAMU; yMEHHE
MPUBOANUTE TIPUMEPHI TIPOSIBICHUS
3aKOoHa  OOJBIIMX  YUCET B
OPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSX;

- yMeThb CBOOOJHO ONEPUPOBATH
NOHATUSMM: CTENEHb C  IIEJIBIM
MoKa3areyieM, KOpPeHb HaTypabHOM
CTENEHM, CTENEHb C PAallMOHAIBHBIM
MoKazaresiem, CTENeHb C
JEMCTBUTENIBHBIM  (BEILIECTBEHHBIM)
nmokaszaTeyneMm, JiorapudM  Uwucha,
CUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJILHOIO YHCIIA;

- yMeTb CBOOOJHO ONEpUPOBATH
nmoHsATUsAMH:  Tpaduk  QyHKIHUH,
oOpatHast (QyHKIHUS, KOMIIO3UIUS
byHKUMA, JUHEWHas — QYHKIHS,
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TBOPYECTBO M BOOOpakeHUe, ObITh
WHUIIUATUBHBIM.

Ognanenue YHHUBEPCAITbHBIMU
PETYJIATUBHBIMU JICHCTBUSMU:

0) npunste ceOs ©  OPYrux
JIIOJICH:

- IPUHUMATh MOTHUBBI u
apryMEHTHl JAPYTUX JIOACH MpHU
aHaim3e pe3yiIbTaToB
JIESITEIIbHOCTH;

- IPU3HABATh CBOE IPABO M MPaBO
JIPYTHX JIFO/ICH HA OLTHOKHY;

- pa3BHUBaTh CITOCOOHOCTD
MIOHMMATh MU C MIO3HUIIAN IPYTOTO
YyesoBeKa.

KBaJpaTHU4Has (PyHKIUs, CTEIIEHHAs
GyHKIHS C LeNbIM  TOKa3aTeleM,
TPUTOHOMETPUUYECKHE byHKLUY,
oOpartHbIe TPUTOHOMETPHUUYECKHE
GbyHKuHN, HoKa3arenbHas u
norapupmuueckas QyHKIUH;, yMETh
CTPOUTH rpaduku byHKIHH,
BBITOJHATh npeoOpa3oBaHUs
rpadukoB QyHKITHI;

- YMETh HCIIOJIb30BaTh TpaduKu
GbyHKUMH U1 H3y4eHUs IPOLIECCOB U
3aBUCUMOCTEH TNpH peIIeHUH 3a/1ad
U3 JPYrux y4eOHbIX IPEIMETOB U U3
peanbHOU JKU3HU; BBIpAXaTh
dbopMynaMu 3aBUCUMOCTH  MEXIY
BEIIMYMHAMU;

- CBOOOTHO OIIepUPOBATH
MOHATUSIMH: YETHOCTb  (DYHKIIWH,
HEPUOJIMYHOCTD byHKkuuN,
OTPaHUYEHHOCTh byHKIMH,
MOHOTOHHOCTb byHKLHMY,

AKCTpeMyM (PyHKIIMH, HAMOOIbIIIEE U
HauMeEHbIlIee 3HaYeHHs (PyHKIMUU Ha
MIPOMEXKYTKE, YMEThb TMPOBOIUTH
uccienoBanue QyHKINU;

- YMETh HCIMOJIb30BaTh CBOMCTBA W
rpagukn  QyHKIUN I8 peIIeHUs
YpaBHEHU, HEPABEHCTB U 3a/lay C
napamMeTpamM;  u300paxkaTh  Ha
KOOPJAMHATHOU MIJIOCKOCTH
MHOXECTBA PpEIICHUHA ypaBHEHUH,
HEPaBEHCTB U UX CHUCTEM.

OK 05. OcymecTBiATh
YCTHYIO U TUCHMCHHYIO
KOMMYHHKAITIIO Ha
rOCy/IapCTBEHHOM
si3pIke Poccuiickoit
denepanuv ¢ y4eTOM
0COOeHHOCTEH
COIIMAJIBHOTO U
KYJIBTYPHOTO
KOHTEKCTA.

B obnacTu
BOCIIUTAHUS:

- 3CTETHYCCKOE  OTHOIICHHE K
MUpY, BKJIIOYasi 3CTETHUKY ObITa,
HAy4YHOTO U TEXHHYECKOT'O
TBOpYECTBa, CIOpTa, TpyAa |
0O0IIIeCTBEHHBIX OTHOIIECHHI;

- CIIOCOOHOCTH BOCIPUHUMATh
pa3iuyYHble  BHJABI  HCKYCCTBa,
TPaJUIINA U TBOPYECTBO CBOECTO U
JIPYTHX HapOJIOB, OIIYIIATh
SMOIMOHAIBHOE BO3JCHCTBHE
HCKYCCTBA,

- yOEXKIEHHOCTh B 3HAYUMOCTH JJIsI
JIMYHOCTH H oO1IecTBa
OTEYECTBEHHOTO ¥ MHPOBOTO
HCKYCCTBA, STHHYECKUX
KYJIbTYPHBIX TpagUIIi n
HApOJHOTO TBOPUYECTBA;

9CTCTHUYCCKOI'O

- YMETh ONEPUPOBATh TOHATHIMH:
cpenHee apupMETHIECKOEe, METMaHa,

HauOoJbIIee u HauMEHbIIIee
3HAYEHUs, pasMax, JUCIepcus,
CTaHJapTHOE OTKJIOHEHHE
YUCIIOBOTO Habopa; yMeHUe
U3BJICKATD, UHTEPIIPETUPOBATH
nH(popMaIno, TPENCTABICHHYIO B
Tabnuuax, Ha JMarpammax,

rpadukax, OTpa)karollyl0 CBOMCTBa
peabHBIX MPOIECCOB M  SBJICHUM;

MPEACTABIITE  MHPOPMAIMIO  C
MOMOIIBI0 Ta0NHII W AWArpam;
HCCJIEIOBATh CTaTUCTHUYECKUE
JaHHblE, B  TOM  4YHClIE€ C
MIPUMEHEHHEM rpaduyeckux

METO/IOB U 3JIEKTPOHHBIX CPEJICTB;
- YMeThb ONEepUPOBATH MOHSTHUIMHU:
TOYKa, npsimas, MJIOCKOCTb,
MPOCTPAHCTBO, JIBYTPaHHBIA yrod,
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- TOTOBHOCTB K CAMOBBIPAXKEHUIO B
pa3HbIX BHJIAX HCKYCCTBA,
CTPEMIICHHE NPOSBIIITH KauyecTBa
TBOPYECKOMN JIMYHOCTH;

OBnageHue YHUBEPCATbHBIMHU
KOMMYHHUKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue:

- OCYIICCTBJISATh KOMMYHHUKAIHH
BO Bcex c(hepax KU3HU;

- pacro3HaBathb HEeBepOATbHBIC
CpelncTBa OOIIEHHUS, TOHUMATh
3HAYCHUE COIMAJBHBIX 3HAKOB,
pacrio3HaBartb HPEANOCHIIKH
KOH(QUIMKTHBIX ~ CHTyallud U
cMATYaTh KOH(i)J'II/IKTI)I;

- Pa3BEpHYTO W JIOTHYHO W3JIaraTh

CKpelInBaroIuecs npsIMbIE,
napajuieIbHOCTh u
NEPIEeHIUKYIAPHOCTh MPSIMBIX |

IIJIOCKOCTEM, YroJl MEKy IIPSIMBIMU,
yroJl MeXJy NMpsIMON U IUIOCKOCTBIO,
yroi MEXIy IJIOCKOCTSIMU,
paccTosiHUe OT TOYKH JI0 MJIOCKOCTH,
paccTosHHE  MEXAY  HPAMBIMY,
paccTosiHuE MEXAY IIOCKOCTIMM;

- YMETH UCIIOJIB30BaTh IIPU PELICHUN
3aJjad U3y4eHHbIE (aKThl U TEOPEMBI
[IaHUMCETpHUU, YMCHHUC OLCHHBATH
pa3sMepbl OOBEKTOB OKPYXKAIOIEro
Mupa.

CBOIO TOYKY 3pEeHUs c

HCII0JIb30BaHNEM SI3BIKOBBIX

CPENCTB.
OK 06. IIposiBiaTh B 4acTu rPakIaHCKOr0 | YMeHus:
I'PaXKIaHCKO- BOCIIUTaHHUS: - YMEThb peIlaTh TEKCTOBBIE 3a7a4H
NaTPUOTHYECKYIO - OCO3HaHME o0yJaroImuMuCs | pa3HbIX TUHOB (B TOM 4YHCIE Ha
[IO3ULUIO, POCCHUIICKOM IPAKJAHCKOW | IPOLEHTHI, JOJIM M YacTH, Ha
JEMOHCTPUPOBATh UJICHTUYHOCTH; JBWDKEHUE, paboTy, CTOMMOCTh
OCO3HAHHOE MOBEJICHMUE | - LIEJICHAIIPABICHHOE pa3BUTHE | TOBAPOB M YCIYT, HAJIOTH, 3a7a4H U3
Ha OCHOBE BHYTPEHHEH MO3UIMU JMYHOCTU | OONAaCTH YIpaBJIECHUS JUYHBIMU U
TPaAULMOHHBIX Ha OCHOBE JYXOBHO- | CEMEHHBIMU ¢uHaHCamMM);
00111e4eNT0BEYECKUX HPaBCTBEHHBIX LIEHHOCTEN | COCTABIIAThH BBIPAKEHUS, ypPaBHEHUS,
LIEHHOCTEH, B TOM HaponoB Poccuiickoit denepanuy, | HEpaBeHCTBA M HX CHUCTEMBI 110
YHCIIE C YYETOM UCTOPUYECKUX M HALMOHAIBHO- | YCIOBHIO  3aJadd,  HCCIEAO0BaTh

rapMOHU3ALHHI
MEXHAIIMOHAIBHBIX U
MEKPETUTUO3HBIX
OTHOIIICHUH,
MPUMEHSATh CTaHAAPTHI
AHTUKOPPYIILIMOHHOTO
ITOBEICHMS.

KYJIbTYPHBIX TpaauLui,
¢dbopmupoBaHue CUCTEMBI
3HAYUMBIX LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYINIIMOHHOIO

MHUPOBO33PEHHUs, IIPABOCO3HAHMS,
JKOJIOTUYECKON KYJBTYpBHI,
CHOCOOHOCTH CTaBUThb LEIH U
CTPOUTDH KU3HCHHBIC IIJIAHBI;

- OCO3HAHME CBOUX
KOHCTUTYLIMOHHBIX IIpaB n
00s13aHHOCTEH, yBaXKEHUE 3aKOHA U
IIPaBONOPSJIKA;

- IPUHSATHE TPaTUIIMOHHBIX
HallMOHAJIbHBIX,
00II[eYEIOBEYECKUX
FYMaHHUCTHYECKHUX u

ACMOKPAaTUICCKUX HGHHOCTGIZ;

- TOTOBHOCTH MIPOTUBOCTOSATH
HJICOJIOTHH IKCTPEMHU3MA,
HaIMOHAJIN3Ma, KkceHodoOouu,

IIOJIy4YEHHOE PEIICHUE U OLICHUBATh
MPaBJON0I00HOCTh PE3YJIbTATOB;
- YMETh ONEPHUPOBATH IOHATUAMM:

ompejieNieHne, AaKkCHOMa, Teopema,
CIENCTBHE, CBOWCTBO, NPHU3HAK,
JIOKA3aTeNbCTBO, pPaBHOCHIILHBIE
(bopMyTUPOBKY; yMETh
dbopMynupoBaTh obOpaTHOE u
MIPOTUBOIMIOJIOKHOE  yTBEPIKICHUE,
MPUBOIUTH IPUMEPBI u
KOHTPIIPUMEDHI, UCIIOJTb30BATh
METOJI MaTeMaTH4YeCKOW HHJIYKIUH;
MIPOBOIMTH JOKa3aTeIIbHBIE
paccyXIeHus TpU pelIeHUH 3ajad,
OIICHHBATh JIOTHYECKYIO
MIPABUJILHOCTH PACCYXKICHHIA;

- yMeTh  CBOOOJHO  OMNEPUPOBATH
MOHATHSIMH:  TIOCIIEAOBATEIHHOCTH,
apudMeTHyecKas mporpeccus,
reoMeTpuyecKas nporpeccus,
OECKOHEYHO yOBIBaromas
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JUCKPUMHUHAIIMU 110 COLIUATIbHBIM,
PEJUTUO3HBIM, pPacoBBbIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO
JESITEIbHOCTD B UHTEpecax
TPaXKTAHCKOTO o0rmiecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUHU B
0011100pa3oBaTENHHOM
OpraHu3aluu u JIETCKO-
FOHOIIECKUX OpraHU3aIusX;

- yMEHHE B3aUMOJICHCTBOBATh C
COIMAIBHBIMM ~ MHCTUTYTaMHU B
COOTBETCTBUU C UX (QYHKIUSIMHU U
Ha3HAYCHHEM;

- TOTOBHOCTh K TyMaHUTapHOU H
BOJIOHTEPCKOM JIESITEIbHOCTH;
NaTPUOTHYECKOTO BOCTIUTAHUSA:

- c(pOpPMHUPOBAHHOCTH POCCUUCKOM
rpaxaaHCKoON UJCHTUYHOCTH,
MaTpUOTU3MA, YBAKEHUS K CBOEMY
HApOJy, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoi, ropaoctu 3a cBoit
Kpaii, cBor0 PonuHy, CBOH S3BIK U
KYJIbTYpY, IIPOIIJIOE U HACTOSIICE
MHOT'OHAIIMOHAJIbHOTO Hapoja
Poccuu;

- ICHHOCTHOE  OTHOIIIEHHWE K
roCyapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY U TPUPOJTHOMY
HaCJEeAMIO, MaMSATHUKAM,
TpaguuusiM  HapoaoB  Poccum,
noctmkenusiM Poccun B Hayke,
HCKYCCTBE, CTIOPTE, TEXHOJIOTHUSIX 1
TpYyIE;

- uaerHas yOEXIEHHOCT,
TOTOBHOCTbD K CIIY’KEHUIO U 3aLIUTE
OreuecTBa, OTBETCTBEHHOCTH 3a

ero cyanoy;

OCBOCHHBIE oOyuaromumMucs
MEXIMpPEIMETHbBIE  TOHATHS U
YHUBEpPCAIbHBIE ydeOHbIe
necTBus (perynsiTUBHBIE,
M03HaBaTENbHEIE,
KOMMYHHUKATHBHBIC);

- CITOCOOHOCTBh MX HCIIOJb30BaHUS
B MO3HABATEIHLHOM M COIIMATBHOM
MIPaKTHKE, TOTOBHOCTD K
CaMOCTOSITEIbHOMY

TJIAHUPOBAHUIO U OCYIIECTBICHUIO
yueOHOI NEeSTeNLHOCTH,
OpraHu3aIu yaeOHOTO
COTPpYAHUYECTBA c

reoOMeTpUYECKasi IPOTPECCHsl; YMETh
3a7aBaTh I1OCIIEOBATEILHOCTH, B
TOM qucie C HIOMOIIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- yMeTb  BHIOMpATh  MOJXOMSAIINIA
METOA  JUId  pEUIeHHs  3ajay;
HOHUMaHHE 3HAYUMOCTH
MaTeMaTHKH B U3y4CHUH
OPUPONHBIX M OOLIECTBEHHBIX
IIPOLIECCOB WM SIBICHUH; YMEThb
pacno3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKd B HCKYCCTBE, YMETh

MIPUBOJIUTH MIpUMEPBI
MaTeMaTUYECKUX OTKPBITUI
pOcCCUCKOU u MHUPOBOU

MaTE€MaTU4YeCKON HayKHU.
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Ne1arorHuyeckKuMM pabOTHUKAMU U
CBEpCTHUKAMHM, K YYaCTHIO B
IIOCTPOCHUNU VUHIVBUIYaJILHON
00pa30BaTebHOIN TPAEKTOPUH;

- OBJIQJICHUE HABBIKAMH y4e€OHO-
HCCIIEN0BATENIBCKOM, IPOCKTHON U
COLIMAIILHOM JESTEIILHOCTH.

OK 07. CopeiicTBOBaTh
COXPaHEHHIO
OKpYKarolleu Cpeibl,
pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUA 00
U3MEHCHHUHU KJIMMAaTa,

YMers:
- He IPUHUMATh neicTBus,
IIPUHOCSIINE BpPEI OKPYKAIOLIECH
cpere;
- yMETh IIPOrHO3UPOBATH
HEeOJIaronpusTHbIE YKOJIOTHYECKUE

YMenust:
- YMeThb ONEpUpPOBaTh IOHATHAMMU:
¢bynkuus, HenmpepbiBHAsS (QyHKIMS,

MIPOU3BOHAS, nepBoooOpasHas,
ONpECIICHHBbI UHTErpall; yMETb
HaxOJIUTh MIPOU3BOHBIC

TIPUHITUTIBI MOCJIC/ICTBHST TIPEANPUHUMAEMBIX | SJIEMEHTApHBIX (DYHKIIUH, UCTIONIB3Ys
OCPEIKITUBOTO JICUCTBUM, MPEIOTBpPAILIATh UX; CIIpaBOYHbIC MaTepualbl;
MIPOU3BOJICTBA, - PaCHIMPUTH OMNBIT JEATEIHHOCTH | UCCIIEIOBATH B MPOCTEHIIINX CIIydasiX
3 pexTruBHO HKOJIOTMYECKOI HAMPaBICHHOCTH; | (YHKIIUU Ha MOHOTOHHOCTD,
JIEfiCTBOBATD B - pa3pabaTheiBaTh IUIaH PEIIEHUS | HAXOJUTh HANOOJIBIIINE u
Ype3BbIUYAHBIX npoOJieMbl C Yy4eTOM aHaiM3a | HAUMEHbIIME 3HAaYeHUs (YHKIIH;
CUTYaIUsX. UMEIONUXCS ~ MAaTEPHAIBHBIX U | CTPOUTH TpadUKH MHOTOUICHOB C
HEMaTepualbHbIX PECYPCOB; HCITOJIb30BaHUEM arrapara
- OCYILIECTBIIATH MaTeMaTHYECKOIO aHaIIN3a;
LeJIeHaNpaBICHHbIN MOUCK | IPUMEHATh  MPOU3BOAHYIO  IIpH
MepeHoca CpelCcTB W CIOCOOOB | peIIEHHH 3aJad Ha  JIBHDKCHHE;
JIeicTBUS B TMpOo(decCHOHANBHYIO | peliaTh MPaKTUKO-
cpeny; OPUEHTHUPOBAHHBIC 3aJa4un Ha
- yMETh TEPEHOCHTHh 3HaHUs B | HAHOOJbIINE " HauMEHBIIIHE
MO3HABATEJIbHYIO U MTPAKTUUECKYIO | 3HAUYEHMsI, HA HaXOXKJICHHUE IIyTH,
0071aCTH KU3HEEATEILHOCTH; CKOPOCTH U YCKOPEHHUS;
- IpeJyiaraTb ~ HOBBIE  MPOEKTHI, |- YMETh ONEPUPOBATH TOHATHUIMH:
OLICHMBATh MJEW C MO3HLIMU | IBM)KEHHUE B MIPOCTPAHCTBE,
HOBH3HBLI, OPUTHUHAIBHOCTH, | 0JI00HBIE (PUTYPHI B IPOCTPAHCTBE;
MPaKTUYECKOW 3HAUUMOCTH; HCITOJI30BaTh OTHOIIICHHUE
- IaBaTh OIICHKY HOBBIM | IJTOIA/IeH TTOBEPXHOCTEHN 1 00BEMOB
CUTYallMsIM, BHOCUTh KOPPEKTUBHI | MOJOOHBIX (uUryp mpu peuieHun
B ESITENBLHOCTD, OIlCHUBAThL | 3a7a4;
COOTBETCTBHUE PE3YJIbTATOB LIETSIM. | - YMETh BBIUUCISATh T€OMETPUUECKUE
BEIIMYUHBI (JJTMHA, YTOJ, TIJIOMIAIb,
o0beM, TMIOmAAb TMOBEPXHOCTH),
WCIIONB3Ysl U3yYCHHBIE (OPMYIBI U
METO/IBI.
IIK 1.4 VYMeTn: YMeHus:
AHanM3upoBaTh - OCYILIECTBIIATH - BJIaJIeTh METOJIAMHU J10Ka3aTEJILCTB,
COCTOSIHUE 1eJICHAITPaBICHHBINA MOUCK |QJITOPUTMAMH PEIIECHUS 3a/1a4;
COLMaJILHO- MepeHoca CpeiACcTB W CIOCO0OB |yMeHue GopMyIupoBaTh
KYJIbTypHOUH JIeHcTBUsI B TMPOGECCHOHANBHYIO | OTpPENeIeHNUs, aKCHOMBI M TEOPEMBI,
CUTyallMU B PETUOHE U | Cpeny; MPUMEHATh UX, TPOBOJIUTH
YUPEXKICHUU - YMETh TEPEHOCUTh 3HAHUA B |JOKa3aTEIbHbIC PACCYXKICHUS B
(opranuszanuu) MMO3HABATENIbHYIO U MPAKTUUYECKYIO |XOJIe pellIeHUs 3aady;
KYJIbTYpBI. 0071aCTH KU3HEIEATEIBHOCTH; - YME€Th pelaTh TEKCTOBBIE 3aJa4yu

- IpeaJIaraTb
OIICHMBATH

HOBEIE
HOen ¢

MIPOEKTHI,
TTO3HITUHT

pa3HBIX TUMOB (B TOM 4YHUCIIE Ha
NPOLEHTHI, JIOJM M 4YacTH, Ha
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HOBU3HBI, OpPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM
CUTyalusIM, BHOCUTb KOPPEKTUBBI
B JIeATEIbHOCTb,  OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIAM
- OBJIQJICHUE HaBBIKAMU Y4eOHO-
HCCIIEN0BATENIBbCKOM, IPOCKTHON U
COLIMAIILHON JEATEIIBHOCTH

- UCTIOJIb30BATh cpeacTsa
UH(POPMAIIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJOTHI
B peleHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3aja4 c
coOroieHrEM TpeOoBaHU
OPrOHOMHUKH, TEXHUKHU
0e301acHOCTH, TUTHCHEI,
pecypcocOepeKeHuUsl, MPaBOBbIX U
THYECKHUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;
- BBISIBIISITH MPUYUHHO-
CJICJICTBEHHBIC CBSI3U u
AKTyaJIM3UPOBATh 3ajaqy,
BBIIBUTATh TUIIOTE3Yy €€ PelIeHus,
HAXOJUTh apTyMEHTBI JUTST
JI0Ka3aTeIhCTBa CBOMX
YTBEPKACHHIH, 3aJ1aBaTh

napaMeTpsl U KPUTEPUU PELICHHUS;
- YMEHHE B3aUMOJEHCTBOBATh C
COLIMATIbHBIMU ~ HMHCTUTYTaMH B
COOTBETCTBUM C MX (YHKIMIMHU U
Ha3HAYCHHEM;

IBWKEHHE, pabdoTy, CTOMMOCTh
TOBApOB M yCIYT, HAJIOTH, 33/1a4H U3
o0JlacTH ynpaBiIeHUs JHYHBIMH U
CEMENHBIMU ¢buHancamm);
COCTaBJIATH BBIPAKEHUS, YPABHEHHUS,
HEpaBEHCTBA W MX CHUCTEMBI 110
YCIOBHIO  3aJaud,  HCCIENOBATh
MOJTyYEHHOE pEIleHHEe M OICHUBATh
IPaBION000HOCTD PE3YNIFTATOB;
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCHUILIAHBI

2.1. O0beM TMCHHUILVINHBI U BUABI Y4eOHO# padoThl

Buja yueOHoii padboThl O0bem B yacax
O6Bem 00pa30BaTeIbHOM MPOrPaMMBbI TUCITUILTHHBI 232
B TOM YHCIIE:
1. OcHOBHOE coJlepiKaHue 196
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHNe 182
IIPAKTUYECKUE 3aHATHS 14
2. [IpodeccroHalbHO OPUCHTHPOBAHHOE COJICpIKAHUE (COIepIKaHUE 36
MIPUKJIAJTHOTO MOJIYJIs)
B TOM YHCIIE:
TEOopeTHYecKoe 00yJIeHnE
MPAKTUYECKHUE 3aHSATHSI 36
WH/IMBUYaIbHBIA TPOCKT na
ITpomexyTouHast aTrecTanus (IK3aMeH) 2

2.2. Conep:xkanue 0011e00pa3oBaTe/IbHOM JUCUUIIIMHbBI

Pa3nea 1. IloBTOpenne Kypca MATEeMAaTHKH OCHOBHOM IIKOJIBI.
Tema 1.1. Ilenp u 3amaunm MaTeMaTHMKU IPH OCBOEHUHU CIleHUaNbHOCTH. Ynciaa u

BBIYHCIICHUS.

[lesb 1 3a1a4un MaTEMATUKH [P OCBOEHUH CIIEHAIBHOCTH. ba3oBbie 3HAaHUSA U YMEHUSA IO
MareMaTtuke B TMpodecCHOHATBPHOM W B TIOBCEIHEBHOW JNeATENbHOCTH. JleWcTBUS Han
MOJIOKUTETHHBIMHU U OTPHUIIATEIIbHBIMUA YUCIAMHU, ¢ OOBIKHOBEHHBIMHU M JCCATUYHBIMU JAPOOSIMHU.
JeticTBust co cTeneHsMu, POpPMYJIIbI COKPAIIEHHOTO YMHOKECHHS.

Tema 1.2. IIpouieHTHBIE BBIUMCIIEHUS. Y PaBHEHHS 1 HEPABEHCTBA.

[IpocTeie mpoIIeHTHI, pa3Hbie cIOCOObI UX BhIunciaeHus. JInHelHbIe, KBaJpaTHbIE, APOOHO-
JMHENHbIE YPaBHEHUS 1 HEPABEHCTBA.

Tema 1.3. TlpoleHTHBIC BBIUYMCICHUS B MPO(ECCHOHAIBHBIX 3amauax (TMPUKIATHON
MO/IYJIb).

[Ipoctele u clOXHBIE TPOLEHTH. [IpOICHTHBIE BBIYUCICHUS B MPOQPECCHOHATBHBIX
3a/ayax.

Tema 1.4. Pemenue 3aga4. BXogHON KOHTPOIIb.

Brruncnenus u npeoOpa3oBanusi. Y paBHEHHS 1 HEpaBeHCTBA. [ eoMeTpus Ha TUIOCKOCTH.

Paznen 2. Kopuu, cTenenu u jjorapu@pmel.

Tewma 2.1. PazButue NOHITHS O YUCIIE.

Hatypanbnble, niensle 1 panmoHanbHble yncina. JlelicrBurenbHble yucna. [pubnmkenHble
BeIuucieHus. [pubnmkenHoe 3HaueHHE BEJIMYMHBI U TOTPELTHOCTH MPUOIMKEeHNH. AGCooTHAS
Y OTHOCHTEJIbHAA NorpemHocTH. KommuiekcHele uncna. JlelicTBrs HaJl KOMIUIEKCHBIMHU YHACIAMU.

Tema 2.2. KopHu 1 cTeneHu.

Kopuun HatypanpHOW CTENEeHM W3 4Yucia U UX cBoMcTBa. CTENMEHH C palMOHAIbHBIMU
IOKa3aTeNsIMU, UX cBoMcTBa. CTENeHNU ¢ AeMCTBUTEIbHBIMU MTOKa3aTesIMU. CBOMCTBA CTENEHU C
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JICMCTBUTEIIBHBIM IIOKa3arejaeM. BpluncieHue KOPHEM HaTypalbHOM CTENECHHW, IPUMEHEHUE
CBOMCTB CTEIICHU IIPU PEIIECHUH 3a/1a4, BBIYMCIICHUE CTEIICHHU C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Tema 2.3. Jlorapudm uncna. Coiicta norapudma.

Jlorapudm uncna. OcHOBHOE JIorapupMuyeckoe TOKAECTBO. JlecsTuunble 1 HaTypajbHbIe
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO.

Beruucnenue norapudmon. Mcnonb3oBaHue CBOWCTB IPU BBIYHCIECHUHU JIOTapH(pMOB.
[IpeoOpa3oBanue  anreOpamdeckux  BbIpaxeHud.  IIpeoOpasoBanme  panMOHAJIbHBIX,
UpPpaLMOHATIBHBIX CTEIIEHHBIX, IOKAa3aTEIbHbIX U JIOTapU(PMUUECKUX BBIPAKECHUH.

Pazgen 3. OcHOBBI TPUTOHOMETPHH.

Tema 3.1. Tpuronomerpudeckue GyHKIHUN IPOU3BOIBHOIO YIila, YKCia

Panuannas mepa yria. [IoBopoT Touku BOKpyr Hadasna koopauHaT. OnpeneneHue cuuyca,
KOCHHYCa, TaHI'€HCA W KOTAHI€HCA. 3HAKU CHHYCA, KOCHHYCA, TAaHI€HCA W KOTAaHIeHCa IIO
YEeTBEPTAM. 3aBUCUMOCTh MEX/1y CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHT€HCOM OJHOI'0 U TOT'O
Ke yria.

Tema 3.2. OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA.

OCHOBHbBIE TPUTOHOMETPUUECKUE TOXKAECTBA, (GopMyJbl puBeaeHHUs. CUHYC, KOCUHYC U
TAHI€HC CYMMBbl M pa3HOCTH JABYX yrioB. CHHYC M KOCHHYC JABOWHOro yria. ®opmyiibl
HOJIOBUHHOTO yriia. [IpeobpazoBaHusi CyMMbl TPUTOHOMETPUUYECKUX (YHKIUN B IPOU3BEICHUE U
IPOU3BENECHUS B CyMMY. DBblpa)keHHe TpPUTOHOMETPUYECKMX (YHKIMI Yepe3 TaHIeHC
IOJIOBUHHOTO apryMeHTa. [IpeoGpa3oBanus NpoCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHUH.

Tema 3.3. IIpocreiimme TpPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA.

[Ipocreiiimme TPUrOHOMETPUUYECKUE ypaBHEHHUs. PellleHne TpUrOHOMETPHUYECKHX
ypaBHeHuid. IIpocreiinime TPUrOHOMETPUUECKUE M HEpaBEHCTBA. APKCHUHYC, apKKOCHUHYC,
apKTaHIe€HC YnCIIa.

Paznen 4. ®ynkunu, ux cBOiCTBA U rpaQuKu.

Tema 4.1. ®ynkiun. CBoiicTBa QyHKIHH.

Oynkuuu. CpoiictBa ¢yHkuuu. OOpatHeie ¢yHkiuu. OOnacTe ompeneneHus |
MHOXECTBO 3HAaYeHMH; Tpapuk (QyHKIUM, NOCTpoeHHe TrpadukoB QGYHKUUH, 3aJaHHBIX
pa3IUYHBIMU  crocobamMu.  MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAaHUYEHHOCTD,
nepuoIMYHOCTb. [IpoMexxyTKkH Bo3pacTaHus U yObIBaHUS, HauOOJIbLIIee M HAUMEHbIIIEee 3HAYCHHUS.
I'papuueckas uHTepnperanus. IlpuMepbl (GYHKIMOHATBHBIX 3aBUCHMOCTEH B  PpEabHBIX
npotieccax u siBieHusx. O6aacTb onpeienieHus U 00J1acTh 3Ha4eHni oopaTtHoi ¢pyHkumu. ['paduk
oOpatHOi ¢yHKIMU. Apudpmernueckue onepauuu Haja GQyHKOuAMU. CroxHas QYHKIUSL
(xomno3unus). [IpeobpazoBanus rpaduxos. [TapamienbHblil nepeHoc, CHMMETPHUS OTHOCUTEIBHO
ocell KOOpJIMHAT U CUMMETPHUS OTHOCUTENIbHO Hauyaja KOOPJIWHAT, CUMMETPHUS OTHOCUTEIIbHO
IPSIMOH y = X, PaCTSDKEHHE U CKaThe BIOJb OCEH KOOPAMHAT.

Tema 4.2. Tpuronomerpudeckue QyHKINU, UX CBONCTBA U rpaUKH.

OO6nacTp ompeneneHuss ¥ MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUUECKUX (PYHKITUI.
YETHOCTD, HEYETHOCTD, MEPUOIUIHOCTh TPUTOHOMETpUYeckuX (pyHkuuil. CBONCTBA U rpapuKu
byHKIMH y = cos X, Yy = sin X, Yy = tg X, y = ctg x. Cxarue u pacTshkeHHe TpauKoB
TpuroHoMmerpuueckux ¢yskiuil. [IpeoOpasoBanue rpa@ukoB TPUTOHOMETPUUYECKUX (DYHKIIHM.
OOparHble TpuroHomerpuueckue QyHkiuu. PermieHue mnpocTeHIIUX TPUTOHOMETPUUYECKHX
YpaBHEHUI U HEPABEHCTB IpauyeCcKuM CrocoOoM.

Tema 4.3. CteneHHast pyHKIUS, €€ CBOUCTBA U IpapuKH.

Ob6nacTh onpeaeneHusl 1 MHOXKECTBO 3HaueHU QyHkuui. [IpomexyTku Bo3pacTaHus U
yObIBaHUsA, HAUOOJIbINIEE U HAMEHbIIIee 3HAaUeHUs, TOUKU IKcTpeMyMa. [loctpoenne rpagukos.

Tema 4.4. IlokazaTenbHas QyHKIMS, €€ CBONCTBA U TpapUKU.

OO6nacte omnpezneseHNUs U MHOKECTBO 3HaYeHHUH (QyHkmu [IpoMexyTku Bo3pacTaHus U
yosiBanus. [loctpoenue rpaduxos.

Tema 4.5. Jlorapudmudeckast QyHKIHS, ee CBOMCTBA U rpaduKH.

OO6mactp ompeereHuss © MHOXKECTBO 3HaueHUW (QyHKIUU [IpoMexyTku Bo3pacTaHUs U
yObiBanus. [loctpoenune rpadukos.
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Tema 4.6. Jlorapudmbl B Ipupoe ¥ TeXHUKE (PUKIIATHON MOIYIIB).

IIpumenenue norapudma. Jlorapupmuueckas cnupans B npuposae. E€ matemarnueckue
CBOMCTBA

Pa3nen 5. YpaBHeHusi 1 HepaBeHCTBA

Tema 5.1. PaBHOCUIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

PaBHOCUJIBHOCTh ypaBHEHMI, HEPABEHCTB, CUCTEM. PannMoHalbHBIE, MPpAaLUOHAIIBHBIC,
NoKa3aTesbHbIE, JOrapuPpMUIECKHEe U TPUTOHOMETPUUECKUE YpaBHEHUS M cucTeMbl. OCHOBHBIE
IPUEMBI UX pelIeHus (Pa3ioKeHHe Ha MHOXKUTEIIN, BBEICHUE HOBBIX HEN3BECTHBIX, I0ICTAHOBKA,
rpadudeckuil MeTox). PanmonaneHble, HppalMOHATIbHbIE, MTOKa3aTeIbHbIE U JIorapuMuiecKue
HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIIECHUS.

Tema 5.2. Mcnonb3oBanue CBOWCTB U rpaduKoB (PYHKIMH NpU pPEelICHUH YpaBHEHHH M
HEPABEHCTB.

Hcnonp3oBanue CBOWCTB U IrpaduKoB (GYHKUIUH pU PELICHUH YPAaBHEHH U HEPABEHCTB.
Merton wunHTepBasioB. M300pakeHMe Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA peIICHUM
YpaBHEHUI U HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.

Pa3nes 6. I[IpousBognas u nepsoodpa3Hasi yHKUIMHU.

Tema 6.1. ITonsTie nmpon3BoaHO#. @opMyITbl U ipaBuiIa AUQPEepEeHIUPOBAHUS.

[Ipupamenue aprymenta. [Ipupamenue QyHkuuu. 3anauu, OPUBOASIIME K MOHATHIO
pou3BogHON. OmpeneneHue MPOU3BOAHON. ANTOPUTM OTBICKAHUS HPOM3BOAHON. DOopMyIbl
nuddepennupoBanus. [IpaBuna quddepeHnnpoBanus.

Tema 6.2. IlonsiTie 0 HEMPEPHIBHOCTH PYHKIIUU. MeTO1 HHTEPBAJIOB.

ITonarue HenpepbiBHOM (yHKiuu. CBoiicTBa HenpepblBHOW (yHKIMU. CBSA3b MEXIy
HETPEPHIBHOCTHIO U TP PEepeHIIMPYEMOCTHIO (PYHKIIUH B TOUKE. AJITOPUTM PEUICHUS HEPABEHCTB
METOJIOM HUHTEPBAJIOB.

Tema 6.3. 'eomeTpryecKkuii 1 GU3NIECKUN CMBICIT IIPOU3BOJHOM.

I'eomeTpuueckuil cMbICI MPOU3BOJHON (PYHKIIMM — YIIIOBOM KOA(UIMEHT KacaTelbHON
K rpaduky QyHKIMM B TOUKE. YpaBHEHHME KacaTellbHOM K rpa@uky (QyHKIUU. AJTOpuT™M
COCTaBJIEHUS YPaBHEHUS KacaTelbHOH K rpaduky GyHkmn y=f(x).

Tema 6.4. MoHOTOHHOCTD ()yHKIIMU. TOYKH SKCTpEMyMa.

Bospacranue u yObiBaHuE (YHKIIMH, COOTBETCTBUE BO3PACTaHUS U YOBIBAaHUS (DYHKIIUH
3HaKy MPOU3BOJHOM. 3aauyll HA MAaKCUMYM U MUHUMYM. AJITOPUTM HCCIEIOBaHUS (QYHKIMH U
HOCTPOECHHUS €€ rpaduKa ¢ MOMOLIbIO POU3BOHOM.

Tema 6.5. MccnenoBanne GyHKINN U TOCTPOEHUE TPAdUKOB.

HccnenoBanue (pyHKIIMM HA MOHOTOHHOCTB M ITOCTPOEHHE I'PpauKOB.

Tema 6.6. HanOomnpiiee 1 HanMeHblee 3HaYCHNUS (QYHKIINU.

HaxoxxneHnre HaubonbIero 1 HaMMeHbIero 3HaueHuil QyHKIKN, TOCTpOeHHE IpadKOB
C UCIMOJIb30BAaHUEM allllapaTa MaTeMaTHYECKOIO aHaAIN3a.

Tema 6.7. HaxoxaeHue ONTHUMAIbHOIO pe3yjbTaTa C IOMOIIbIO MPOU3BOJHONW B
NpaKTHYECKHX 33a4ax (MPUKIaTHON MOJTYJIb).

Haumenblee u Hanbosblee 3HaYeHUE (HYHKIIUN

Tewma 6.8. IlepBooOpa3nas ¢pyHkIuu. [IpaBria HaX0XKICHHS IEPBOOOPA3HBIX.

O3HakoMJIEHHE ¢ TIOHATHEM MHTerpajia U nepBoodpaszHoit g gpyukuun y=f(x). Pemenue
3a/lay Ha CBSA3b MEPBOOOPA3HON M €€ MPOM3BOJHON, BHIYHCICHUE TIEPBOOOPA3HON NJIsi TaHHON
¢ynkuuu. Tabmuna GopMyi A HaX0XKISHUS MepBOOOpa3HbIX. M3ydeHne npaBuia BEIUMCICHUS
epBOOOpa3HOM.

Tema 6.9. Ilnomans kpuBonuHeHoM Tpaneuu. ®opmyna Hetotona — Jleitbuuna.

3anauyn, TpUBOJAIINE K MOHATUIO ONPENEICHHOIO HHTErpajia — O BBIYMCIICHUH TIOMAAN
KpUBOJMHENHON Tpaneuuu. [loHATHE ONpEenenéHHOro MHTErpaa. I'eomerpuueckuii u
bu3nvecKuil CMBICT ompeneneHHoro uHrerpana. @opmymna Herotona — JleiOnuma. Pemenue
3a[a4 Ha MPUMEHEHHE WHTerpaia il BEIYUCICHHS (PU3MYECKUX BEIWYHMH U IIOUIa e .

Tewma 6.10. Pemienne 3anau. [Ipon3BoaHas u nepBooOpa3Has PyHKITUH.

18



@opmynsl u mpaBwia auddepeHnuposanus. McciaenoBanue (yHKIHMA € MTOMOIIBIO
npou3BosHON. Hanbonbiiee 1 HanMeHbIee 3HaueHUs GyHKIMU. Beruncienne nepBooOpaszHoil.
[TpumeHenue nepBoOOpPa3HO.

Pa3nen 7. JjaeMeHThbl TEOPUHU BEPOSITHOCTEN U MATEMATHUYECKOH CTATHCTUKH.

Tema 7.1. CoObiTHE, BEpOATHOCTH COOBITHS. CI0XKEHNE M YMHO)KEHUE BEPOSATHOCTEH.

CoBMecTHbIE U HECOBMECTHbIE COOBITUS. TeopeMbl O BEPOSATHOCTH CYMMBbI COOBITHI.
VYcioBHasE BEpOSITHOCTh. 3aBHCHMBIE M HE3aBHCHUMBIE COOBITHA. TeopeMbl O BEpPOSITHOCTH
IPOU3BEACHUS COOBITHH.

Tema 7.2. BeposaTHOCTH B MPO(eCCHOHANBLHBIX 3a1a4ax (IPUKIATHON MOITYJIIb).

OTHocuTenbHas 4YacToTa COOBITHS, CBOWCTBO ee ycroiumBoctu. CTraTHCTHYECKOE
onpeeneHue BeposiTHoCTU. OLleHKa BEPOSITHOCTUA COOBITHUSA.

Tema 7.3. JluckpeTHas ciiydyaiiHasi BeIMUMHA, 3aKOH €€ pacpeieICHus.

Bunel cinydaiinpix BenunuuH. OnpeneneHne OTUCKPETHOM ClaydalHON BEIWYMHBI. 3aKOH
pacnpezeneHus AMCKPETHOM cilydyailHOW BeIMYMHBL. Ee 4ncioBbIe XapaKTEpUCTUKH.

Tema 7.4. 3agaun MaTeMaTU4YECKON CTaTUCTUKH.

IlepBuyHas 00pabOTKa CTATUCTUYECKUX AAHHBIX. YUCIIOBBIE XapaKTEpUCTHKH (cpesHee
apudmernueckoe, MeauaHa, pa3Mmax, aumcrepcus). Pabora ¢ TaOmmmamu, TpaduKamu,
JuarpaMMamH.

Tewma 7.5. DnemMeHTHI TEOPUU BEPOSITHOCTEH U MAaTEMAaTUYECKON CTATUCTUKH.

Bunsl coObITHH, BeposATHOCTh cOObITHHA. CilOXKEHHE M YMHOXXEHUE BEpPOSITHOCTEH.
JuckperHas ciyuyaiiHas BEJIMYMHA, 3aKOH €€ paclpeneieHus. 3aJaud MaTeMaTH4eCcKOu
CTaTHCTUKH.

Paznen 8 IlpsiMble U MJIOCKOCTH B MPOCTPAHCTBE.

Tema 8.1. OcHOBHBIE MOHATHS cTepeoMeTpUu. PacronoxxeHue npsMbIX U IMII0CKOCTEN

[Ipenmert crepeomeTprn. OCHOBHBIE MOHATHS (TOUKA, IPSAMast, IJIOCKOCTh, IPOCTPAHCTBO).
OcHoBHbIE akcuoMBbl crepeomeTpun. Ilepecekarommecs, nmapauielbHble U CKPELIMBAIOLINECS
npsiMble. YTOJ MEXAYy HpsMbIMU B IpocTpaHcTBe. lleprnenaukynsapHocTs npsiMbiX. OCHOBHbBIE
IPOCTPAHCTBEHHBIE (PUTYPHI.

Tema 8.2. [TapamienbHOCTH MPSIMBIX, TPSIMON U TNIOCKOCTH, TTOCKOCTEH.

[TapannensHbie npsimast U wockocTs. Onpenenenue. [lpusnak. Ceoiictsa. IlapamiensHble
miockoctr. Onpenenenue. [Ipusnak. CpoiictBa. TeTpasap u ero snemenTsl. [lapannenenunesn u
ero oayeMeHThl. (CBOMCTBa IPOTUBONOJIOXKHBIX TpaHE M JUaroHaJled napaulelenunena.
[TocTpoeHre OCHOBHBIX CEYEHHIA.

Tema 8.3. IlepneHIUKYISAPHOCTD MPSIMBIX, MPSAMON U MJIOCKOCTH, MIIOCKOCTEH.

[lepnennukynspHeie npsimble. [lapanienbHble IpsMble, IEPIEHIUKYISIPHbIE K TUIOCKOCTH.
[Tpu3Hak NeprneHIUKYIIPHOCTU NPSIMOM U INIOCKOCTH.

Tewma 8.4. IleprienuKyisp v HaKJIOHHas. Teopema o Tpex MepIeHINKYIIpax.

[lepnenukynsp u HakiIoHHas. Teopema 0 Tpex NEePHEHAUKYISIpax. Yo MEKIy IpsMoi
U IUIOCKOCTBIO. YTONI Mexay IulockocTsMu. [lepnenaukynsipHble miiockocTu. PaccrosiHus B
IIPOCTPAHCTBE.

Tema 8.5. KoopmHathel 1 BEKTOPHI B IPOCTPAHCTBE.

JlexkapToBbl KOOpIMHATBI B IPOCTpaHcTBE. BekTopsl B mpocTpaHcTBe. CrloxeHHE H
BbIUWTAHUE BEKTOPOB. YMHOXEHHE BeKTOpa Ha uucio. CKaasipHOe MPOU3BEICHHE BEKTOPOB.
ITpocreiimune 3a1auu B KOOpAUHATAaX.

Tema 8.6. [IpsiMble U TIIOCKOCTH B MPAKTUYECKUX 3a/1auax (MPUKIATHONW MOIYJIb).

B3aumHoe pacnonoxeHue MpsMBIX B MNpocTpaHCTBE. [lapannenbHOCTh NpsAMON H
IJIOCKOCTH, MapajuleIbHOCTh IUIOCKOCTEH, MEpreHIUKYIIPHOCTh IUIOCKOCTEeH. PacrmomnoxxeHnue
OpSIMBIX M IIJIOCKOCTEN B OKPY)KAIOIIEM MuUpe (IIPUPOJE, apXUTEKType, TexHHKe). Pemenue
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]aY.

Tema 8.7. Pemenue 3amau. Ilpsmble M IUIOCKOCTH, KOOPAMHATBI U BEKTOPHl B
IIPOCTPAHCTBE.
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PacnonoxxeHne mnpsAMBIX M IUIOCKOCTEH B IPOCTPaHCTBE. llepneHAuKyIsApHOCTE U
[apaJUIEIbHOCTD MPSIMBIX U IUIOCKOCTEH. [leKapTOBbI KOOpAMHATBI B IPOCTPAaHCTBE. BEKTOpHI B
npoctpancTBe. ClI0KEHUE U BBIUMTAHNE BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha ymnciio. KoopauHaTsl
BEKTODA.

Pa3nen 9. MHOrorpaHHHMKH U TeJia BpalleHHUsl.

Tema 9.1. Ilpusma, napamienenumnes, Ky0, nMpamMuia U UX CEYEHUS.

[Ipu3ma (HakiOHHAas, npsMast, IpaBuiIbHasi) U €€ anemeHTsl. [lapamienenunen. ColicTBa
npsMoyrosbHoro napauienenunesna. Ky6. [lupamuna u e€ snementsl. [IpaBunbHast nupamuaa.

Tema 9.2. IIpaBuiibHbIE MHOTOTPAHHHUKH B KU3HH.

[Tnomans MoBepXHOCTH MHOTrOrpaHHUKOB. [IpocTeiinne koMOMHAIMM MHOTOI'PaHHHUKOB.
Brruncnenue 31€MEHTOB MPOCTPAHCTBEHHBIX (uryp (péOpa, amaroHanu, yrisl). [IpaBuibHbIC
MHOTOTPaHHMKH.

Tema 9.3. Llunmunap, KOHYC, MIap U UX CeYCHUs (MPUKITAIHON MOYIIb).

Hunuuap, xonye, chepa u map. OCHOBHbIE CBOWCTBA MPSMOI0 KPYroBOrO LMIMHJIPA,
OpsMOTO KPYroBoro KoHyca. M3o0pakeHue Ten BpamieHus Ha riockoctu. [IpencraBineHue o0
yceuéHHOM KoHyce. CeuyeHMs KOHyca (IapajjieIbHO€ OCHOBAaHMIO M IPOXOJsllee dYepes
BEpILMHY), CEYEHMs] IWIMHApPa (NapajuleIbHO M MEPHEHAMKYISPHO OCH), CEUYEHMSX LIapa.
Pa3Béprka nmimHapa u KoHyca.

Tema 9.4. OOBEMBI U MIJIOMIATN TOBEPXHOCTEH TEll.

O6wem npsMoyronbHoro napamienenunena. Oovem kyda. O0beMbl IPAMOM IPU3MBI U
mumHApa. O0beMbl THpamMuIbl U KoHyca. O0beM mapa.

Tema 9.5. [Ipumepst cummeTpuii B mpodeccuu (PUKIATHON MOIYIIb).

[TonATHE O CUMMETPHUH B TPOCTPAHCTBE (LIEHTpaIbHAsA, OceBast, 3epKasibHast). O6o0meHne
OpPEJCTaBICHUNH O TPAaBWIBHBIX MHOIOIpAaHHMKax (TeTpa’ap, KyO, OKTa’ap, JOJeKa’Jp,
ukocadip). [Ipumepsl cumMmeTpuii B mpodeccumu.

Tema 9.6. Pemienue 3aau. MHOTOrpaHHUKH U TeJa BPALCHUS.

OO6beMbl U IO TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHHUS.

2.3. YyeOHO-TeMaTHYeCKHI IIJIaH

Ne HanmenoBanue Tem Oo0bem Jomamnee Dopmupy
n/n 4acoB 3ajaHue eMble
KOMIIeTeH
10101
1 2 3 4 5)
1 cemectp - 102 u.
Paznen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHO# 1iKoJbI (18 4.)
1 | Lenp u 3a1aun MaTeMaTUKU TPU OCBOCHUU 1 PaGora ¢ OK 01.
CHEIHAIbHOCTH. KOHCIIEKTOM OK 02.
KN OK 03.
2 | ba3oBble 3HAHWS M YMEHUS 10 MATEMaTHKE B 1 Pemenne 3agau OK 04,
npoecCHOHAFHOM W B  TOBCEIHEBHOM OK 05.
JIESITEJIbHOCTH. OK 06.
3 | He#ictBus Hax  TOJOXKHUTENBHBIMH U 1 Pemenne 3anaq [IK 1.4.
OTpULIATEIbHBIMU qucliaMH, c
OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMH.
4 | JlefictBuss  co  CTemeHsMH,  (OpMyIIb 1 Pemenue 3anau
COKpAIIEHHOI'O YMHOYKEHMSI.
5 | [IpocThle TIPOLIEHTHI, pa3HBbIE CIIOCOOBI MX 1 Pa6ora ¢
BBIYMCIICHHS. KOHCIICKTOM
JICKIINHN
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6 | [IpocTele TIPOLIEHTHI, pa3HBbIE CIIOCOOBI MX 1 Pemnienue 3amau
BBIUMCIICHHSI.
7 | Jlunelinble, KBaipaTHbIC, NPOOHO-TMHEHHBIC 1 Pemienwve 3agau
ypaBHEHUS U HEPABCHCTBA.
8 | Jluneiinble, KBaipaTHbIC, NPOOHO-TMHEHHBIC 1 Pemienve 3agau
ypaBHEHUS U HEPABEHCTBA.
9 | II/p. [IpocThie U CIOKHBIE MPOIECHTHI. 1 Pemenne 3amay
10 | II/p. [TpocTeie U CIIOKHBIE MPOIICHTEHI. 1 Penienue 3anau
11 | II/p. IlpomeHTHBIE  BBIYUCICHHS B 1 Pemienue 3amau
po(heCCHOHANBHBIX 3a]auax.
12 | I/p. llpoueHTHblE  BBIYUCICHHUS B 1 Pemrenne 3amau
poecCHOHANIBHBIX 3a/auax.
13 | Beruucnenus u npeoOpa3oBaHusl. 1 Pemenne 3agau
14 | YpaBHEHUS U HEPaBEHCTBA. 1 pabora ¢
KOHCIICKTOM
JIEKIIAHU
15 | II/p. YpaBHEeHUSs U HEPABEHCTBA. 1 Pemienue 3amau
16 | I/p. 'eomeTpust Ha TIIOCKOCTH. 1 Pemrenue 3amau
17 | KonrpomnbHas padota 1o reme «IloBTopenue 1
Kypca MaTeMaTHKH OCHOBHOM HITKOJIBDY.
18 | KonrpomwHas padora o teme «I[loBTopenue 1
Kypca MaTeMaTHKH OCHOBHOM LITKOJIBIY.
Pa3znen 2. KopHu, crenenn u jorapudpmsi (22 4.)
19 | HarypanbHble, 1ie/ble U pallMOHATbHbBIE 1 Pa6ora ¢ OK 01.
YHcla. KOHCIIEKTOM OK 03.
JICKINH OK 04.
20 | JleicTBHTENBHBIC YHCIIA. 1 Peurenue 3agau OK 07.
21 | llpubnnxeHHbIE BBIYHCIICHUS. 1 Pabota ¢ K 1.4.
[Ipubmm>xkeHHOE 3HAYEHUE BEJIMYUHBI W KOHCIICKTOM
MOTPENTHOCTH MPUOIIKEHUH. JIEKIUH
22 | KommutekcHple uucna.  JledictBus  Han 1 Penienue 3amau
KOMIUIEKCHBIMU YHCIIAMHU.
23 | KopHU HaTypaabHOM CTETICHH U3 YHCIIa U UX 1 PaGora ¢
CBOMCTBA. KOHCIEKTOM
JICKITUH
24 | KopHU HaTYpaTbHOW CTETICHH W3 YHCIIa U UX Pemrenue 3anau
CBOMCTBA.
25 | CreneHu ¢ panMOHAIBHBIMY TTOKA3aTEIISIMH, 1 Pabora ¢
MX CBOMWCTBA. KOHCIIEKTOM
JICKITUH
26 | Crenenu c NEUCTBUTENbLHBIMU 1 Pemenne 3agau
MIOKA3aTeISIMH.
27 | CpoiicTBa CTEMEHU C JACHCTBUTEIHHBIM 1 PaGora ¢
IOKa3aTeJIeM. KOHCIICKTOM
JIEKITUHA
28 | Bbruucnenue KOpHEH HaTypalbHOI 1 Pemrenne 3agaq
CTCTICHH, PUMEHEHHUE CBOMCTB CTEIICHU ITPH
pelIeHnr 3a/iad, BBIYUCIICHHUE CTEMEHU C
JICHICTBUTENIbHBIM ITOKa3aTeJIeM.
29 | Jlorapudm ymcna. 1 Pa6ota ¢
KOHCIICKTOM
JIEKITUHA
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30 | OcHoBHOE Oorapr(MUYECKOE TOXKIECTBO. 1 Pemnienue 3amau
31 | decaTuuHble U HATYpAJIbHBIC JOTapH(MBI. 1 Pewenne 3anau
32 | IlpaBuna neiicTBuil ¢ morapudmamu. 1 Perenue 3anau
33 | [lepexoa kK HOBOMY OCHOBaHHIO. 1 PaGora ¢
KOHCIICKTOM
JIEKITUHA
34 | Ilepexo kK HOBOMY OCHOBAHHIO. 1 Pemienue 3amau
35 | Beruucnenue norapudgmos. Mcnonab3oBanue 1 Pemrenue 3amau
CBOWCTB IPU BBIYUCIICHUH JIOTapU(MOB.
36 | I/p. Beruncnenne norapuMos. 1 Penrenne 3agau
Hcnonb30BaHue CBOMCTB IpU BBIYMCICHUU
norapudmos.
37 | II/p. IlpeobpazoBanue anreOpanyecKux 1 Pemienue 3amau
BBIPAKCHUI.
38 | Il/p. IlpeobOpazoBanue pamroOHaIbHbIX, 1 Pemienue 3amau
UppaMOHATBHBIX CTETICHHBIX,
NOKa3aTeIbHbIX U JIOrapU(PMHUUYECKHX
BBIPAKCHU.
39 | KonrposbHas padota no teme «Kopau, 1
CTETICHU | JIOTapU(PMBD».
40 | KontponpHas padota o teme «KopHu, 1
CTETICHU | JIOTapU(PMBD».
Pa3znen 3. OcHoBbI TpuroHomerpuu (14 4.)
41 | PaguanHas Mepa yria. 1 PaGota ¢ OK 01.
KOHCIIEKTOM OK 02.
JIeKIMn OK 03.
42 | TIoBOpPOT TOYKHM BOKPYT Hayajga KOOPAMHAT. 1 Pabora ¢ OK 04.
KOHCIICKTOM OK 05.
JIEKIIAHN
43 | Ompenenenue CHUHyca, KOCUHYCa, TaHTEHCA 1 Pewenue 3anay
M KOTaHTEHCA.
44 | 3naku CcHUHYCa, KOCHHYyCa, TaHT€HCa W 1 Perenne 3agau
KOTAHI'€HCa 110 YETBEPTSIM.
45 | 3aBHCUMOCTb MEXAY CUHYCOM, KOCUHYCOM, 1 Pemenue 3agau
TQHI'€HCOM M KOTaHIM€HCOM OJHOTO U TOTO
Ke yria.
46 | OcHOBHBIE TPUTOHOMETPUYECKHE 1 Pemenne 3anaq
TOXKAECTBA, ((OPMYIIBI TPUBEICHHUSI.
47 | CuHyc, KOCHHYC W TaHIE€HC CYMMBI U 1 Pewenue 3anau
Pa3HOCTH JIBYX YTJIOB.
48 | CuHYC ¥ KOCHUHYC JJBOWHOTO yTJIa. 1 Perenne 3amaq
49 | IIpeoOpaszoBanus CYMMBI 1 Perenue 3amnau
TPUTOHOMETPUUYECKHX byHKIMl B
IPOM3BEICHUE U TPOM3BE/ICHUS B CYMMY.
50 | BelpaxeHue TPUTOHOMETPUUYECKUX 1 Pemrenne 3agaq
(GyHKIMH dYepe3 TaHTEHC TIOJIOBUHHOTO
apryMeHTa.
51 | Ilpeobpa3oBanus IPOCTEHIINX 1 Pemenne 3anau
TPUTOHOMETPUUYECKHX BBIPAKCHUH.
52 | Ilpocteiimue TPUTOHOMETPUYECKUE 1 Pemenue 3anau

ypaBHEHHs. Penienre TpUroHOMETpUYECKUX
YpaBHEHUM.
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53 | Konrponbnaas pabora mo teme «OCHOBBI 1
TPUTOHOMETPHMY.

54 | KonrponbHas pabora mo teme «OCHOBBI 1
TPUTOHOMETPHMY.

Paznen 4. ®yukuun, ux cBoiicrea u rpadpuxu (22 4.)

55 | @ynkuuu. CpoiictBa ¢ynkuuu. OOpaTHbIe 1 Pabora ¢ OK 01.
byakuun.  OOnmacte  ompeAclieHHsT U KOHCIIEKTOM OK 02.
MHOXECTBO 3HaueHWH; rpaduk QyHKINH, JeKnnn OK 03.
nocTpoeHre rpadukoB QyHKIHMA, 3aJaHHBIX OK 04.
pa3IMYHBIMH CIIOCOOAMHU. OK 05.

56 | MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD, 1 Pemenue 3anau OK 07.
OTPaHUYEHHOCTD, MEPUOJUYHOCTb. TIK 1.4.
[TpoMexxyTku BoO3pacTaHus U yOBbIBaHWS,

HanOoJIbIIIee M HANMEHBIIIeEe 3HAYCHUSI.

57 | I'paduueckas wunTepnperanus. [Ipumepsr 1 PaGora ¢
(G YHKIHOHATBHBIX 3aBUCUMOCTEN B KOHCIICKTOM
peAIBHBIX MPOIIECCaX U SABJICHUSIX. JICKIMN

58 | Obnactp onpeaeneHus U 0071acTb 3HAYCHUN 1 Pa6ora ¢
obOparnoit ¢yukiuu. ['padux oOpatHoit KOHCIIEKTOM
GyHKIUH. JCKUUU

59 | Cnoxnast byHKIHS (xomMmo3uIys). 1 Penrenue 3agau
ITpeoOpazoBanms rpaduKoB.

60 | Obmactp ompeneneHuss W MHOXKECTBO 1 PaGora ¢
3HaYEHUI TPUTOHOMETPUUECKUX (PYHKIIHIA. KOHCIICKTOM

JIEKITUN
61 | UérHOCTh, HEYETHOCTH, NEPUOJAHIHOCTD 1 Pemenne 3amau
TPUTOHOMETPUYECKUX (YHKIHUH.
62 | CpoiicTBa 1 TpaduK YHKIUHU Y = COS X. 1 PaGota ¢
KOHCIICKTOM

JIEKITUN

63 | CaoiicTBa 1 rpauK GYHKIUH Y = sin X. 1 PaGora ¢
KOHCIICKTOM

JIEKIIAHN

64 | CaoiicTBa 1 rpaduku QyHKIUR Y =1g X, Yy = 1 PaGora ¢
ctg x. KOHCIIEKTOM

JIEKIIAHN

65 | Cxatme U pacTsbkeHHE — TpaduKoB 1 Pabora ¢
TPUTOHOMETPUYCCKHUX GbyHKIHI. KOHCIICKTOM
[TpeoGpa3oBanue rpapuKoB JIeKIHN
TpUroOHOMeTpHuecKkux QyHkuuid. OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKITHH.

66 | Pemenue IPOCTEHIINX 1 Pemrenne 3ana4a
TPUTOHOMETPHUYECKUX ypaBHEHHI "

HEpaBEHCTB Ipa)UueCKUM CIIOCOOOM.

67 | CremeHHass (QyHKIUS, €€ CBOWCTBA U 1 PaGora c

Fpa(bI/IKI/I. KOHCIIEKTOM
JIEKITUNA

68 | CremeHHas (QyHKIUS, €€ CBOWCTBA U 1 PaGora ¢

rpaduxmu. KOHCIICKTOM
JIEKITAHU
69 | [loka3atenpHast (yHKIMS, €€ CBOWCTBA WU 1

rpaduKkH.
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70 | Jlorapudmuueckas GyHKIIHS, €€ CBOWCTBA U 1 PaGora ¢
Fpa(bI/IKH. KOHCIIEKTOM
JIEKITUHA
71 | II/p. Jlorapud™Mbl B IPUPOJIE M TEXHUKE. 1 Pemienue 3amau
72 | I1/p. Ilpumenenue norapudma. 1 Penrenne 3agau
73 | I/p. Jlorapudmuueckas croupaib B 1 Pemienue 3amau
npupoje. E€ maremarndeckue CBOMCTBA.
74 | Il/p. Jlorapupmudeckass coupaib B 1 Penrenue 3anau
npupoje. E€ matemMatnueckue CBOICTBA.
75 | KonrponsHas pabora mo teme «DyHKIHH, 1
UX CBOMCTBA U rpauKm».
76 | KonrponsHas pabora mo teme «DyHKIHH, 1
UX CBOMCTBA U rpauKm».
Paznen 5. YpaBHenus u HepaBeHcTBa ( 24 4.)
77 | PaBHOCUIIBHOCTD YpaBHEHUW, HEPAaBEHCTB, 1 Pabora ¢ OK 01.
CHUCTEM. KOHCIIEKTOM OK 02.
JICKIIHN OK 03.
78 | PanmonanbHeIe, YppalOHaJIbHbIE, 1 Pabora ¢ OK 04.
ypaBHEeHUs U cucTteMbl. OCHOBHBIE TTPUEMBI KOHCIICKTOM OK 05.
HX PEIICHUS. JCKIMH OK 07.
79 | PanmoHnanbHsle, uppalnyuoHaIbHbIE, 1 Perenue 3agau K 1.4.
ypaBHEHHUS U cucTeMbl. OCHOBHBIE ITPUEMBbI
UX pPELICHHUS.
80 | [loka3aTenpHBIE YypaBHEHHS M CHUCTEMBI. 1 PaGora ¢
OCHOBHBIE IPUEMBI UX PELICHHUS. KOHCIICKTOM
JICKITUH
81 | [loka3aTenbHBIE YpaBHEHHS W CHUCTEMBL. 1 Pewenne 3anau
OCHOBHBIE IPUEMBI X PELICHUS.
82 | lloka3aTenbHBIE YpaBHEHHS W CHUCTEMBL. 1 Pewenne 3anau
OCHOBHBIE IPUEMBI X PEHICHUS.
83 | Jlorapudmuueckue ypaBHEHHSI U CHCTEMEI. 1 PaGora ¢
OCHOBHBIE IPUEMBI X PEIICHUS. KOHCIEKTOM
JICKITUH
84 | Jlorapupmuueckue ypaBHEHHSI U CHUCTEMBI. 1 Pemenne 3anaq
OCHOBHBIE IPUEMBI UX PELICHHUS.
85 | Jlorapudpmuueckue ypaBHEHHSI U CHUCTEMBI. 1 Pemenne 3anaq
OCHOBHBIE IPUEMBI UX PEHICHHUS.
86 | TpuroHomerpuyeckue yYpaBHEHUS u 1 Pabora ¢
cucteMbl. OCHOBHBIE ITPUEMBI UX PELICHUS. KOHCIICKTOM
JIEKITUHA
87 | Tpuronomerpudeckue YpaBHEHUSA " 1 Pemenne 3agau
cuctembl. OCHOBHBIE IPUEMBI UX PELICHHUS.
88 | Tpuronomerpuyeckue YpaBHEHHS " 1 Pewenne 3anau
cuctembl. OCHOBHBIE IPUEMBI UX PELICHHUS.
89 | PanmonanbHbIC 17§ MppaIroHaIbHbIC 1 PaGora ¢
HepaBeHCTBA. OCHOBHBIE IpPUEMBl  UX KOHCIIEKTOM
pelienus. JCKIHN
90 | IlokazatenbHble U JorapuMuuecKue 1 Pabora ¢
HepaBeHCTBA. (OCHOBHBIE IIPUEMBI  HX KOHCIIEKTOM
pelenus. JACKIMH
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91 |IlokazatenbHble U Jorapudmuueckue 1 Perenue 3agau
HepaBeHCTBA. OCHOBHbIE IpPUEMBl  HUX
pELIeHMSL.
92 | PaunoHnanbHble, UppanyvoHalIbHbIE, 1 Pemenne 3anau
HoKas3aTeldbHble U JiorapudMuyeckue
HepaBeHCTBA. OCHOBHBIE IpUEMBl  HUX
pELIeHMSL.
93 | KonrponbsHas pabota o Teme «Y paBHEHUs 1
Y HEPaBEHCTBAY.
94 | KonrpoinbHas pabota o TemMe «Y paBHEHUs 1
Y HEPaBEHCTBAY.
95 | Ucnonp3oBaHue CBOMCTB U IpadUKOB 1 Pabota ¢
GYHKIMA TpU  PEIICHWH ypaBHEHWH U KOHCIICKTOM
HEPABEHCTB. JCKINH
96 | Ucnonbp3oBaHHME CBOWCTB U  TIpaduKoOB 1 Perenue 3agau
(GYHKIMI TpuU pelieHud YypaBHEHUU U
HEpPaBEHCTB.
97 | Meroa MHTEPBAJIOB. 1 Pabora ¢
KOHCIICKTOM
JICKITUH
98 | Meroa MHTEPBAJIOB. 1 Pemienue 3amau
99 | U3obpakenue Ha KOOPAMHATHOMN MJIOCKOCTH 1 PaGora ¢
MHOXKECTBA  PCLICHUW  YpPaBHEHUHM U KOHCIICKTOM
HEPaBEHCTB C JIByMsI NMEPEMEHHBIMH U HX JIEKIIHN
CHCTEM.
100 | M3o6paxeHne Ha KOOPIUHATHOM TIOCKOCTH 1 Pewenne 3anau
MHOXKECTBA  pELICHUNM  ypaBHEHUH U
HEPaBEHCTB C JIBYMsI MEPEMEHHBIMH U HX
CHCTEM.
101 | AuddepeHnnpoBaHHBIH 3a4eT. 1
102 | JuddepeHpoBaHHbIHi 3a4erT. 1
2 cemectp - 130 4.
Paznen 6. [Iponssoanas u neppoodpasnas pynkuum (38 4.)
1 | [Ipupamenue aprymenta. Ilpupamenue 1 PaGora ¢ OK 01.
GyHKIINH. KOHCIIEKTOM OK 03.
JICKIIUH OK 04
2 | 3amaun, NPUBOJIALINE K TIOHSITHIO 1 Pabora ¢ OK 086.
IIPOU3BOJHOM. KOHCIIEKTOM OK 07.
s TTK 1.4.
3 | Onpenenenue MPOU3BOTHOM. 1 Pa6ora ¢
KOHCIICKTOM
JICKITUH
4 | AIropuTM OTBICKAaHUS IPOU3BOIHOM. 1 PaGota c
KOHCIICKTOM
JICKITUH
S5 | ®opmyinsl nudpdhepeHIupoBaHMsL. 1 PaGora ¢
KOHCIICKTOM
JIEKITUHA
6 | [IpaBuna nudepeHupoBaHus. 1 Pabora ¢
KOHCIICKTOM
JIEKITUHA
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7 | Ilonarue HenpepbIBHON (YHKITHH. PaGota ¢
KOHCIICKTOM

JIEKITUHA

8 | CpoiicTBa HenpepbIBHOM (PYHKIIUU. PaGota ¢
KOHCIICKTOM

JIEKIIAHU

9 |Cpsi3p  MEXIy  HENPEPbIBHOCTBIO U PaGora ¢
muhdepeHIPYEMOCThIO (YHKITUN B TOYKE. KOHCIIEKTOM

JIEKIIAHU

10 | CBs3pb  MeXIy  HENpEephIBHOCTHIO U Pemrenue 3amau
nudGepeHIHPYeMOCThIO (DYHKIIMH B TOUKE.

11 | Anroput™m pelieHuss HEPaBEHCTB METOJI0M PaGota ¢
HHTEPBAJIOB. KOHCITEKTOM

JIEKITUHA

12 | Anroput™ pemieHus: HEpaBEHCTB METOIOM Pemrenue 3amau
WHTEPBAJIOB.

13 | I'eomeTpuueckuii  CMBICT  MPOU3BOIHOMN PaGora ¢
¢yHKuMu  —  yrIoBOM  KOA(QUIMEHT KOHCIICKTOM
KacaTeJbHOU K rpaduky QYHKIIMHN B TOUKE. JCKLINH

14 | YpaBHeHue KacaTelnbHOW K  rpaduky PaGora ¢
byHKIHH. KOHCIIEKTOM

JIEKIIAHN

15 | Anropurm COCTaBJICHUS ypaBHEHUs Pab6ora ¢

KacaTenbHOH K rpaduky dyHkimn y=f(x). KOHCTIEKTOM
JICKITUH

16 | Bozpactanne wu yObiBaHue  (YHKIUH, Pab6ora ¢
COOTBETCTBUE BO3pacTaHUsI U yOBIBaHUS KOHCIEKTOM
(GYHKIINY 3HAKY IPOM3BOIHOM. JIEKIIHN

17 | 3agaum Ha MAKCUMYM U MUHUMYM. Perenne 3amau

18 | Anroputm wucciaenoBaHus —(QYHKIMH U Pabora ¢
MOCTpOeHUs ee Tpaduka ¢ TMOMOIIBIO KOHCIICKTOM
IIPOU3BOAHOM. JCKIMH

19 | UccnenoBanne (GyHKIMA HA MOHOTOHHOCTH PaGota c
U TIOCTPOEHUE IpahUKOB. KOHCIEKTOM

JICKITUH

20 | Il/p. UccnenoBanue byHKITUU Ha Peurenue 3agau
MOHOTOHHOCTb U IOCTPOEHHUE IPahUKOB.

21 | Haxoxnenve HauOOJIBIIErO 1 HAUMEHBIIIETO Pa6ora ¢
3HaYeHUH QYHKIUH, TOCTpoeHue rpaduxon KOHCIIEKTOM
c UCIIOJIb30BAHUEM arnmapara eI
MaTeMaTHYeCKOro aHaJIN3a.

22 | HaxoxeHue HauOoIbIIero ¥ HANMEHBIIIETO Pemenne 3anaq
3HaYeHUH QyHKUMH, MOCTpoeHue rpaduKkoB
c UCIIO0JIb30BaHUEM ammapara
MaTeMaTHYECKOT0 aHAJIN3A.

23 | Il/p. Haumensblniee u HaubosIbIlee 3HAYCHHE Pemienne 3anaq
byHKIINH.

24 | II/p. Haumensblnee 1 HaubobIlee 3HAYCHHIE Pemienne 3anaq
GyHKIINH.

25 | Il/p. Haumensbinee u Haubobllee 3HAYCHHIE Penrenue 3anau
GyHKIINH.

26 | Il/p. Haumensblee u Haubobllee 3HAYCHHIE Penrenue 3anau

GyHKIINH.
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OK 02.
OK 03.
OK 05.
K 1.4

27 | II/p. Haumensiiee u HanOoJIbIlIee 3HAYCHNUE 1 Pemenue 3ama4y
GyHKITHIH.

28 | II/p. Haumensiiee u HanOoJIbIIIee 3HAYCHNUE 1 Pemenue 3amay
GyHKITHIH.

29 | O3HakOMJIGHHE C TIOHSTHEM HHTErpajga u 1 Pabora ¢
nepBooOpasHoit 1 pyHkuH y=f(x). KOHCIICKTOM

JIEKIIAHU

30 | Pemenue 3amau Ha cBsI3b IepBOOOpa3HOM U 1 Perenue 3anau
ee MIPOU3BOJHOM, BBIYHUCIICHUE
nepBOOOpa3HON JIsl TaHHOW (DYHKITMH.

31 | Tabnauma  dopmyn Ui HaXOXKICHUSA 1 Pewenue 3anau
epBOOOPaA3HBIX.

32 | Uzyuenue npaBuia BBIYMCIICHHS 1 PaGora ¢
epBOOOPA3HOM. KOHCIEKTOM

JICKITUHU

33 | 3amauwn, MIPUBOJISIIINE K HOHSATHEO 1 Pemenue 3anau
OTIPENIeIIEHHOTO MHTETPala — O BBIYMCICHUN
TUIONIA/IM KPUBOJIMHEHHOW Tparnenuu.

34 | Ilonstue  ompenes€HHOrO  WHTErpana. 1 PaGora ¢
I'eomerpuyeckuii ¥ (PU3WYECKHUIA CMBICI KOHCIICKTOM
OTIpeIeNICHHOTO HHTErpaa. JIEKIUH

35 | ®opmyna Herotona — Jleitbuumna. 1 PaGora ¢

KOHCIICKTOM
JIEKIIAHU

36 | Il/p. Pemenue 3amad Ha TNpPUMEHEHHE 1 Penrenue 3agau
WHTETpaa ISl BBIUUCICHHS (U3MUECKUX
BEJIMYMH M TUIOIIAJICH.

37 | Il/p. Pemenune 3anmau. IlpousBonHas u 1 Perenne 3agau
nepBoooOpa3Has QyHKIUU.

38 | KontponbHas pabota 1o TeEMe 1
«IIpousBoanas u nepBooOpa3Has
bYHKITII.

Pa3nen 7. DjeMeHTHI TEOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATUCTHKH (26 4.)
39 | CoBMeCTHBIEC M1 HECOBMECTHBIE COOBITHSI. 1 PaGora ¢
KOHCIICKTOM

JIEKIIAHN

40 | Teopembl O BEpOSITHOCTH CYMMBI COOBITHH. 1 Pabora ¢
KOHCIICKTOM

JIEKITUHA

41 | YcioBHas BEpPOSTHOCTb. 1 PaGota c
KOHCIICKTOM

JICKITUH

42 | 3aBHCHMEBIC M HE3aBUCHMBIE COOBITHS. 1 Pabora ¢
KOHCIICKTOM

JICKITUH

43 | TeopeMbl O BEpPOATHOCTH TPOU3BEACHUS 1 PaGora ¢
COOBITHH. KOHCIIEKTOM

JIEKITUHA

44 | TeopeMbl O BEpPOATHOCTH IPOU3BEACHHUS 1 Pemenue 3anau
COOBITHH.

45 | Il/p. OtHOCUTENbHASs YAacTOTa COOBITHS, 1 Pemenne 3amau

CBOIMCTBO €€ YCTOMYMBOCTH.
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46 | II/p. OtHOCHUTENbHAs dYacTOTa COOBITHS, 1 Pemenue 3amay
CBOMCTBO €€ YCTOMYUBOCTH.

47 | II/p. OtHOCHUTENIbHAs dYacTOTa COOBITHS, 1 Pemenue 3amay
CBOMCTBO €€ YCTOMYUBOCTH.

48 | Il/p. Craructuueckoe orpezesieHue 1 Perenue 3anayu
BEPOSITHOCTH.

49 | I/p. Cratuctuueckoe orpezesieHue 1 Perenue 3anayu
BEPOSITHOCTH.

50 | I/p. Cratuctuueckoe orpezesneHue 1 Perenue 3anau
BEPOSITHOCTH.

51 | II/p. Ouenka BEPOSITHOCTH COOBITHS. 1 Pemienue 3amau

52 | II/p. OueHka BEpOSITHOCTH COOBITHS. 1 Pemienue 3amau

53 | Bunapl ciyuaifHbIX BETMYHH. 1 Pabora ¢

KOHCIICKTOM
JICKITUHU

54 | Ompenenenvie  TUCKPETHOW — ciaydallHOM 1 Pabora ¢

BEJIMYUHBI. KOHCIICKTOM
JICKITUH

55 | 3akon pacripeesieHus JIMCKPETHON 1 Pabora ¢

CIIy4allHOH BEJIMYUHBI. KOHCIIEKTOM
JICKITUHU

56 | 3akon pacripeaeneHus JTUCKPETHON 1 Pewenue 3anay
CIIy4ailHON BEJINYMHBI.

57 | HucnoBble XapakTEPUCTUKU paCIpeleICHUS 1 PaGora ¢
JIUCKPETHOM CIy4aiiHON BEJIMYUHBI. KOHCIIEKTOM

JIEKIIAHN

58 | UncnoBble XapaKTEPUCTUKU PACIPENEICHHS 1 Penrenne 3agaq
JIUCKPETHOM CITy4aitHON BEJIMYUHBI.

59 | IlepBuuHass 00pabOTKa CTATHCTUYCCKUX 1 Pabora ¢
JAHHBIX. KOHCIIEKTOM

JIEKIIAHN

60 | IlepBuuHass 00pabOTKa CTATHCTUYCCKUX 1 Perenue 3anau
JTAHHBIX.

61 | UncnoBele  XapaKTEPUCTHKH  (CpejHee 1 Pab6ora ¢
apudMeTHueckoe,  MeauaHa,  pa3Mmax, KOHCIIEKTOM
Jucrnepcust). JICKITHH

62 | II/p. Pabora c¢ tabmuuamu, rpadukamu, 1 Pemenne 3anau
JarpaMMamH.

63 | II/p. Pemenue 3amau MaTeMaTUYeCcKOM 1 Pemienne 3anaq
CTaTHUCTHKH.

64 | KontposbHas pabora 1mo teMe «JIeMEHTBI 1
TEOPUH BEPOSATHOCTEH M MaTeMaTHYeCKOU
CTaTUCTHKM.

Pa3nen 8 Ipsimbie n miockocTu B nmpoctpancTie (30 4.)

65 | [Ipemver  crepeoMeTpHH. OcHOBHBIE 1 PaGora ¢ OK 01.
NOHATUS  (TOYKa, TMpsMasi, IUIOCKOCTb, KOHCIIEKTOM OK 03.
npocTpaHcTBO).  OCHOBHBIE ~ aKCHOMBI JIeKnn OK 04.
CTEPEOMETPUH. [Iepecekaromuecs, OK 07.
napajiebHbIe u CKPEITUBAIOIIHECS [IK 1.4.
npsMble.  Yroia MeXIy HpsSIMbIMA B
MPOCTPAHCTBE. [lepneH IUKyYISIpHOCTD
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npsmMbIX. OCHOBHBIE POCTPAHCTBEHHBIC
burypsi.

66 | [Tepecekaromuecs, napajuieibHbIC u Pabora ¢
CKpCIIMBAIOIIUECS IIPSMBbIC. KOHCIICKTOM
JIEKIIAHU
67 | Yron Mexay HpsSMbIMH B IPOCTPAHCTBE. PaGora ¢
IlepneHquKyISIPHOCTD MPSAMBIX. KOHCIICKTOM
JIEKIIAHU
68 | OcHOBHBIE IPOCTPAHCTBEHHBIE (UTYPBI. Pabota ¢
KOHCIICKTOM
JIEKIIAHU
69 | [lapannenbHble TpsMas MW IUIOCKOCTD. Pabora ¢
Onpenenenue. [Ipuznak. CBolicTBa. KOHCIIEKTOM
JIEKITUHA
70 | [apannensubie maockocTH. OmpeneneHue. Pemrenne 3amau
ITpusnak. CBoicTBa.
71 | Terpadap u €ro JIEMEHTHI. PaGora ¢
KOHCIICKTOM
JICKITUH
72 | [Tapamienenuries; ¥ €ro MJIEMEHTHI. Pabora c
KOHCIICKTOM
JIEKIIAHU
73 | CBoiicTBa MNPOTUBOIOJIOKHBIX TIpaHed u PaGota ¢
JIMaroHajen napajpjenenuIena. KOHCIICKTOM
JIEKIIAHU
74 | [TocTpoeHre OCHOBHBIX CEYEHUH. Pemenne 3amau
75 | IleprienAUKyYNApHBIE IPSIMBIE. PaGora ¢
KOHCIICKTOM
JIEKIIAHN
76 | IapannenbHble IpsSMBbIE, PaGora ¢
NEePIEHINKYIISPHBIE K IJIOCKOCTH. KOHCIIEKTOM
JIEKIIAN
77 | llpu3Hak mepneHAMKYIIPHOCTH TNPSAMOM U PaGota c
IIJIOCKOCTH. KOHCIICKTOM
JIEKIIAHN
78 | IleprienauKyIsAp U HAKIOHHAS. PaGora ¢
KOHCIICKTOM
JICKITUH
79 | Teopema o Tpex MepreHAUKYIsIpax. Pewenne 3anau
80 | Yrom Mexay npsMOii U TNTIOCKOCTBIO. PaGora ¢
KOHCIICKTOM
JIEKITUHA
81 | Yrom Mexay IIOCKOCTSIMHU. Pewenne 3anau
82 | lleprnenAuKyISApHBIE MIIOCKOCTH. PaGora ¢
KOHCIICKTOM
JIEKITUHA
83 | PaccTosiHUs B TPOCTPAHCTBE. Perenne 3amaq
84 | [lekapTOBBI KOOpAMHATHI B INPOCTPAHCTBE. Pabora ¢
BekTops! B IpocTpaHCTBE. KOHCIIEKTOM
JICKITUH
85 | CnoxxeHue U BBIUUTAHHUE  BEKTOPOB. Pemenne 3anau
YMHOXKEHUE BEKTOpa Ha YUCIIO.
86 | CkamsipHoe MIPOU3BEICHUE BEKTOPOB. Pemenue 3agau

IIpocrelinue 3a7a4m B KOOpAMHATAX.
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87 | I/p. Pemennue NPaKTUKO- 1 Penenne 3anaq
OPUEHTHUPOBAaHHBIX  3a7ady MO  TeMe
«B3aumHOe pacrnonoxeHue npsAMBIX B
POCTPAHCTBEY.
88 | I/p. Pemrenune MPaKTUKO- 1 Pemenne 3anay
OPUEHTHUPOBAHHBIX  3a7ady MO  TeMe
«[TapamienbHOCTh MPSIMOM U IJIOCKOCTH.
89 | Il/p. Pemenue IPaKTHKO- 1 Penrenne 3agau
OPUEHTHUPOBAaHHBIX  3a7ady 1O  TeMe
«[TapayiebHOCTb IITIOCKOCTEM Y.
90 | Il/p. Pewmenue IIPAKTUKO- 1 Perienne 3agau
OPUEHTHUPOBAHHBIX  3a7ady MO  TeMe
«I[lepneH IMKYISIPHOCTD IIOCKOCTEM.
91 | I/p. Pacnonoxenue MpsiIMbIX U MIJIOCKOCTEH 1 Pemrenne 3amau
B OKpyXawleMm  mupe  (mpupoze,
ApXUTEKType, TEXHUKE).
92 | Il/p. PacnionoxeHue npsiMbIX U TUIOCKOCTEH 1 Penrenue 3anau
B OKpY>KaroIem MUpe (mpupone,
aApXUTEKType, TEXHUKE).
93 | I/p. [IpsiMbIe W TUIOCKOCTH, KOOPAWHATHI U 1 Perenne 3amau
BEKTOPBI B IPOCTPAHCTBE.
94 | KonrpospHas padora mo teme «lIpsmbie u 1
TUIOCKOCTH B IPOCTPAHCTBEY.
Pa3nen 9. MHororpanHuKH M Tejia Bpamenus (344.)
95 | HaknonHas u mpsMas mnpm3ma © e 1 Pa6ota ¢ OK 01.
JJIEMEHTBI. KOHCIICKTOM OK 04.
JICKIIUHU OK 06
96 | HaknmonHas wu mpsmas mnpusmMa u o eé 1 Penrenne 3a1au OK 07.
HJIEMEHTHI. K 1.4.
97 | llpaBunbHast Ipu3Ma U €€ HIIEMEHTEI. 1 Pabora ¢
KOHCIICKTOM
JIEKITUN
96 | IIpaBunbHast mpU3Ma U €€ HIIEMEHTBI. 1 Pewenne 3amay
99 | IMapamnenenwuresn. CaoiicTBa 1 PaGora ¢
OpSMOYTOJIbHOTO napajuienenunena. Kyo6. KOHCIIEKTOM
JIEKITUN
100 | IMupamwuaa u €€ FITEMEHTEHI. 1 PaGora ¢
KOHCIICKTOM
JIEKITUNA
101 | [Mupamuna u e€ STEMEHTEHI. 1 Pabora c
KOHCIICKTOM
JIEKITUHA
102 | TlpaBuiibHas mUpamMuja. 1 Perenne 3amaq
103 | TTmomame MOBEPXHOCTH MHOTOTPAHHUKOB. 1 Pewenne 3anau
104 | IIpocreiimme KOMOMHAIINH 1 PaGora ¢
MHOTOI'PaHHHUKOB. KOHCIICKTOM
JIEKITUHA
105 | Beruncnenne 3JIEMEHTOB 1 Perenne 3agau
IIPOCTPAHCTBEHHBIX ¢buryp (péopa,
JMaroHaJv, yIJibl).
106 | IIpaBmiIbHBIE MHOTOTPAaHHHKH. 1 Pabora ¢
KOHCIICKTOM
JIEKITUHA
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107 | II/p. Uumunanp, xonyc, cdepa u 1map. 1 Perenue 3agau
OcCHOBHBIE CBOWCTBA MPSMOTO KPYTrOBOTO
WIMH]IPA, TPSIMOT0 KPYrOBOTO KOHYCA.

108 | I/p. U3oOpaxkeHme Tenm BpalieHWs Ha 1 Perenne 3amau
MJIOCKOCTH.

109 | I/p. [IpencraBienne 00 yceu€HHOM KOHYCE. 1 Perenne 3amaq
CeueHust KOHyca ¥ IWJIUHApPA.

110 | I1/p. Pa3BépTka mumHapa U KOHyca. 1 Perenne 3amau

111 | O6BeM NpsAMOYTOIBHOTO MapasuIeIeIUIIe Ia. 1 PaGora ¢
O6wem kyba. OOBeMBI PSAMON MPU3MBI U KOHCIIEKTOM
nuauHApa. OO0beMbl MUPaMUIIBI U KOHYCA. JICKIIMH
O06nem 1mapa.

112 | O6bem kyba. 1 Pemienue 3amau

113 | O0beM npsiMOil IPU3MBI. 1 Perenue 3agau

114 | O6bembl NpAMON NPU3MBbI U HUJIMHAPA. 1 Pemrenue 3amau

115 | O6bem nupamMub. 1 Pemienue 3amau

116 | O6beMBI TUPaMUIBI U KOHYCA. 1 Pemenue 3amau

117 | O6bem mapa. 1 Pemienue 3amau

118 | II/p.  Ilomstue o0  cuUMMeTpUH B 1 Pemenne 3anau
npocTpaHcTBe  (ILIEHTpaslbHasg,  OceBasd,
3epKaJibHAas).

119 | II/p. OO6GoOuieHHEe  MPEACTAaBICHUH O 1 Perenue 3agau
MPAaBWIBHBIX MHOTOTPaHHHKAX (TeTpa’Jp,
Ky0, OKTasIp, OJIEKadIp, UKOCAIP).

120 | I1/p. Ilpumepsl cumMeTpuii B npodeccu. 1 Perenne 3amay

121 | I1/p. Ilpumepsl cumMMeTpHii B Ipodeccu. 1 Perenne 3amau

122 | O6bemMbl ¥ TIOMIAAHM  TOBEPXHOCTH 1 Pabora c
MHOTOTPAaHHHKOB. KOHCIIEKTOM

JIEKLIUA

123 | O6bemMbl ¥ TIOMIAAHM  TOBEPXHOCTH 1 Pemenue 3anau
MHOTOTPAHHHKOB.

124 | O6beMbl M TUIOIMIATN TOBEPXHOCTH TeJ 1 Pemenue 3anau
BpAIICHHUSI.

125 | I1/p. OO6BeMBI 1 MJIOMAIH TOBEPXHOCTH TSI 1 Pemenue 3anau
BpallleHHs.

126 | II/p. OOGBeMBI W IUIOMAJA TIOBEPXHOCTH 1 Pewienue 3amau
MHOTOTPAaHHUKOB ¥ T€JI BPAIICHHUS.

127 | KonTpombHas paborta 1o TeMe 1
«MHOTOTpaHHUKH U Tella BPAICHUS».

128 | KonTpomnbHas pabora 1o TeMe 1
«MHOTOTpaHHUKH U Tella BPAIEHUS».

129 | Dk3ameH. 1

130 | Dx3ameH. 1
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3. YCJIOBUSA PEAJIMZALIMU ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI

3.1. TpeGoBaHus K MUHMMAJILHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00eCIe4eHH 0.

Peanuzanus nmporpaMmbl JUCHUIUIMHBI IPOBOAUTCS B Y4€OHOM KaOWHETE MaTeMaTUKH U
uH(pOpPMaTHKH.

O6opynoBaHune y4eOHOro KabuHeTa:

- HarJsIIHble MOCOOusl (CTEHbI, CXEMbl, IUIAKaThl, MOPTPETHl BBIIAIOIIMXCS YUYECHBIX B
MaTeMaTHUKe U Jp.);

- IUJAKTUYECKUE MaTepuanbl (3aaHusl Al KOHTPOJIBHBIX M MPAKTHUYECKUX PadoT, s
pa3HBIX BUJIOB OLIEHOYHBIX CPEJNICTB, IK3aMeHa U JIp.);

- TEXHMYECKUE CPECTBA 00yUEHHsI (KOMITBIOTEP, MYJIbTUMEIMUHBIN IPOSKTOP, IKPaH);

- 3a7b1 (OMOMTMOTEKA, YNTATIHHBIN 3a11).

3.2. UndopmanuonHoe odecrieyeHne 00ydeHusl.

Jns  peanu3zandy  TpOrpaMMbl  OMOJIMOTEUHBIM (OHI KOJUICIKA HMEET Ie4YaTHBIC
o0Opa3oBaTeNbHBIE PECYpPChl, PEKOMEHJOBAaHHBIC JUIsI HKCHOJB30BaHHS B 00pa3oBaTEIHLHOM
npoliecce, He CTapIle MATH JIET C MOMEHTA U3JIaHHs.

OcHOBHBIE HCTOYHHKH:

1. Maremaruka: anreOpa W Hayajga MaTEMaTHYECKOrO aHalv3a, TeOMETPHS.
Anre6pa u Hauana MaTemaTuueckoro ananms3a. 10-11 kmaccel: yueb.nis obimeoOpa3oBar.
opraHm3anyii: 0a30BbIi W yriryoneHHbId ypoBHH: y4deOHuK / [LII.A.Ammmos, F0.M.Komsarus,
B.M.Tkauéga [u ap.] — 11-e uzn., ctep.-M.: IIpocseienue, 2023.-463c.

2. l'eomerpusa. 10 — 11 xmaccel: yueb.nnst 001mieoOpa3oBaT. yUPEKICHHIM:
6a3oBbiii u podui. yposau /[ JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap. ].-23-e uza.—
M.: Tlpocremmenune, 2022.-288c.

JIomoTHUTEIbHbIE HCTOYHUKM:

1. Anrebpa n Hayana ananuza. 10-11 knaccel: yue6.mocodue /
[A.H.Konmoropos, A.M.A6pamos, FO.I1. {yauunsid [u ap.]; nox pea. A.H.Konmoroposa. — 31-¢
u3n.- M: [Ipoceemenue, 2023 - 383 ¢

2. Anrebpa u Hawama aHanmmsa. 10 kimacc: 0a3o0BBIA U
yrayOJeHHbI YpOBHM: NUJAKTHYeCKHue marepuanbl K yueOHuky III.A. AnumoBa U Jpyrux:
yaebnoe nocobue / M.U. lllabynun, M.B. TkaueBa, H.E. ®enepoBa. — 15¢ u3x., crep. — M.
ITpocsemenue, 2023 — 206 c.

3. Anrebpa w Hawama aHamm3a. 11 kmacc: 0a30BBIA H
yrayONeHHBI YPOBHH: NUJAKTHYEeCKHue Mmarepuanbl K yueOHuky III.A. AnumoBa U Jpyrux:
yaebnoe nocobue / M.U. Illabynun, M.B. TkaueBa, H.E. ®eneposa. — 15¢ u3x., crep. — M.
ITpocsemenue, 2023 — 191 c.

HNHuTepHeT-pecypcsl:

1. MuHncrepcTBO oOpa3zoBanusi 1  Hayku  Poccuiickoit ~ ®Denepauuu
(http://MmunOOpHAYKH.PD/).

2. denepanbublil mopran «Poccuiickoe odopasosanuey (http://www.edu.ru/).

3. Nudopmanmonnas cuctema «EamHOoe OKHO JjgocTynma K 00pa30BaTeIbHBIM
pecypcamy (http://window.edu.ru/).

4. Enmunas komnekumst uudpoBbix oOpaszoBarenbHbIX pecypco  (http://school-
collection.edu.ru/).

o. ®denepalibHbII LEHTP UH(POPMALMOHHO-00pa30BaTEIbHBIX pecypcoB

(http://fcior.edu.rul).
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Hayunast snexkrponnas 6udauorexa (HOB) (http://www.elibrary.ru).
KubepJlenunka (http://cyberleninka.ru/).

Cnosapu u sunukioneauu (http://dic.academic.ru/).

Marematuka (https://math.ru/).

0.  Caiit no maremaruke, napopmaruke u dusuke (http://mathvideourok.moy.su/).

RO ~NO
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUILJIAHBI

KoHnTponb 1 olieHKa pacKpbIBalOTCS 4epe3 MUCHUILUIMHAPHBIE Pe3Y/bTaThl, YCBOCHHBIE
3HAaHUS U MPUOOpPETEHHbIE CTYJACHTaMU YMEHUS, HallpaBJIeHHble Ha (hopMHUpOBaHHE OOUIMX U

po(heCcCHOHATTLHBIX KOMIICTCHIIUN.

Oo6mas/npodeccuonanbHas
KOMIeTEHIIUs

Paszgen/Tema

Tun oneHoYHBIX
MepPONPHUATHI

OK 01. Beibupats cioco0sl
peuieHus 3a1a4
npodeccnoHaTBEHOM
JEATSIILHOCTH
MPUMEHHUTEIBHO

K Pa3IMYHBIM KOHTEKCTaM.

P1.Temsr 1.1.,1.2.,1.3.1I-
o/c, 1.4.

P 2. Temsr 2.1, 2.2.,2.3.

P 3. Temnr 3.1, 3.2., Tema
3.3

P4 Temb14.1.,4.2.,4.3.,
44.,4.5.,4.6.11-0/c

P 5. Temnr 5.1.,5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7.11-o0/c,
6.8.,6.9., 6.10.

P 8 Tems! 8.1., 8.2.,8.3,,
8.4.,8.5.8.6.II-o0/c, 8.7

P 9. Temr1 9.1.,9.2. 9.3.
IT-o/c, 9.4.,9.5. IT-o/c,

9.6.

[IpakTuueckue paboTHI.
KontponbHbie paboTHI.
JMKTaHTHL.
Pa3zHoypoBHEBbIE 3a1aHUS.
['pymnmoBbie MPOEKTHI.
NHauBugyanbHBIE TPOCKTHI.
OpoHTANBHBIN 0IpOC.
Kelic-3aganus.

DK3aMeH.

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPENICTBA
MOKCKA, aHaTN3a U
HMHTEPIPETAINH
nHpopmanuu, u
nH(pOpMalMOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a1a4 mpodeccruoHanbHON
NeSITEIbHOCTH.

P1.Temsr 1.1.,1.2.,1.3.1I-
o/c, 1.4.

P 3. Temn! 3.1, 3.2., Tema
3.3

P4 Temo14.1.,4.2.,4.3.,
44.,4.5.,4.6.I1-0/c

P 5. Temsr 5.1.,5.2.

P 7. Temm 7.1., 7.2., 7.3.,
7.4., 75.

[IpakTuueckue padboTHI.
KoHnTpoabHbie paboTHI.
JIMKTaHTBI.
Pa3noypoBHEBbIE 3a1aHUA.
['pynmoBsie NpPOEKTHI.
WNHnuBuayanbHbI€ IPOEKTHI.
@pOoHTAIBHBIN OINIPOC.
Keiic-3ananusi.

DK3aMeH.

OK 03. IIimannpoBate u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATETHCKYIO
JEeSITeTbHOCTD B
npogeccuoHanbHOHI chepe,
UCMOJIb30BaTh 3HAHUSA IO
(uHaHCOBOW TPAaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX.

P1.Temmr1.1.,1.2.,1.3.1I-
o/c, 1.4.

P 2. Temsr 2.1, 2.2., 2.3.

P 3. Temnr 3.1, 3.2., Tema
3.3
P4.Temer4.1.,4.2.,4.3.,
44.,4.5.,4.6.I1-0/c

PS5. Temrer 5.1., 5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
64.,6.5.,6.6.,6.7.II-o/c,
6.8.,6.9., 6.10.

P7. Temm 7.1., 7.2., 7.3.,
7.4.,7.5.

P 8 Temsr 8.1., 8.2.,8.3,,
8.4.,8.5. 8.6. IT-o/c, 8.7

[IpakTryeckue paboTHI.
KoHnTposiabHbie paboTHI.
JIMKTaHTHI.
Pa3zHoypoBHEBBIE 3aaHUS.
['pynmnoBbie MPOEKTHI.
WNuauBuyanbHbIE TPOEKTHI.
OpOHTAIBHBIN OIIPOC.
Keiic-3amanms.

OK3aMeH.
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OK 04. DddexTuBHO
B3aNMMO/CHCTBOBATH 1
paboTaTh B KOJUICKTHBE U
KOMaHJC.

P1.Temsr1.1.,1.2.,1.3.11-
o/c, 1.4.

P 2. Temsr 2.1,2.2.,2.3.

P 3. Temnr 3.1, 3.2., Tema
3.3

P4 Temb14.1.,4.2.,4.3.,
44.,45.,4.6.11-o/c

P 5. Temsr 5.1.,5.2.

P 6. Temnr 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9., 6.10.

P 8 Temr1 8.1,, 8.2., 8.3.,
8.4.,8.5.8.6.1II-0/c, 8.7
P9. Temsr 9.1.,9.2. 9.3.
I1-o/c, 9.4., 9.5. IT-o/c,

9.6.

YcrHbIit onpoc.
TectupoBanue.
JlenoBbIe UTpHI.

Keiic — 3ananus.
[IpoekTsl.
[IpakTuueckue padboTHI.
DK3aMeH.

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCHBMEHHYIO
KOMMYHHKAIMIO Ha
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiu ¢
y4eToM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTA.

Pl1.Temmr1.1.,1.2.,1.3.1I-
o/c, 1.4.

P 3. Temmr 3.1, 3.2., Tema
3.3

P4 Temp14.1.,4.2.,4.3.,
4.4.,4.5.,4.6.I1-0/c

P5. Temrr 5.1.,5.2.

P 7. Temm 7.1., 7.2., 7.3,

[IpakTuueckue paboTHI.
KonTtponbsHbie paboTHI.
JIMKTaHTHI.
Pa3zHoypoBHEBBIE 3aaHUS.
['pynnoBblie NpOEKTHI.

NuauBuyanbHbIE TPOEKTHI.

OpoHTAIBHBIHN OIPOC.
Keiic-3amanus.

7.4.,17.5. OK3aMeH.
OK 06. IIposiBnATh P1l.Temrr1.1.,1.2.,1.3.11- | KoHCOEKTHI.
IpaX/1aHCKO- o/c, 1.4. Pedepatsr.
MMaTPUOTUYECKYIO MTO3ULHUIO, P 6. Temrr 6.1.,6.2.,6.3., CooOuieHus.
JEMOHCTPUPOBATH 6.4.,6.5.,6.6.,6.7.I1-0/c [IpakTrueckue pabOTHI.

OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPATUIIMOHHBIX
00I1IeueI0BeueCKUX
IIEHHOCTE, B TOM YHCIIE C
y4€TOM rapMOHU3ALUU
MEKHAITMOHAJIBHEIX 1
MEXKPEJIUTUO3HBIX
OTHOILIEHUM, TPUMEHSATh
CTaHJapThl
AHTUKOPPYIIIUOHHOTO
IMOBEICHUS.

,6.8.,6.9., 6.10.

P9. Temnr 9.1.,9.2. 9.3.
I1-o/c, 9.4., 9.5. IT-o/c,
9.6.

DK3aMeH.

OK 07. CoxnelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIeH
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSITh 3HAHUSI 00
W3MEHEHUHU KJIMMAaTa,
MIPUHIIAITBI OEPEKITUBOTO
MPOu3BOJICTBA, 3 (HEKTUBHO
JIEIICTBOBATh B
YPE3BBIYAMHBIX CUTYAIIHIX.

P 2. Temsr 2.1, 2.2., 2.3.
P4 Temp14.1.,4.2.,4.3.,
44.,4.5.,4.6.11-0/c

P 5. Temnr 5.1.,5.2.

P 6. Temrr 6.1.,6.2., 6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9., 6.10.

P 8 Temsr 8.1., 8.2.,8.3,,
8.4.,8.5.8.6.II-o/c, 8.7

KoncmekTsl.

Pecdeparsi.
Coo0mienus.
[IpakTuueckue paboTHI.
OK3aMeH.
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P9. Temsr 9.1.,9.2.9.3.
I1-o/c, 9.4., 9.5. IT-o/c,
9.6.

[IK 1.4 AnanuzupoBaTh
COCTOSIHME COLIUAJIBHO-
KYJIbTYPHOH CUTYyalluH B
PETHOHE U YUPEKIECHUN
(opranuzanun) KyJabTyphl.

P1.Temmr1.1.,1.2.,1.3.1I-
o/c, 1.4.

P2 Temsr 2.1,2.2.,2.3.
P4.Tems14.1.,4.2.,4.3.,
44.,4.5.,4.6.I1-0o/c

P5. Temrr 5.1.,5.2.

P 6. Temr1 6.1.,6.2.,6.3.,
6.4.,6.5.,6.6.,6.7. I1-o/c,
6.8.,6.9., 6.10.

P 7. Temm 7.1., 7.2., 7.3.,
7.4.,75.

P 8 Temsr 8.1., 8.2.,8.3.,
8.4.,8.5.8.6.1I-0/c, 8.7
P9.Temrr 9.1.,9.2. 9.3.
IT-o/c, 9.4., 9.5. IT-o/c,

9.6.

YeTHbII onpoc.
®poHTATBHBIA KOHTPOJIb.

NuauBuyanbHbIA

KOHTPOJIb.

Ananus MyOIMYHOTO
BBICTYIIJICHUS.

[IpakTuueckue padboTHI.
OK3aMeH.
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