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[IporpamMma oOmieo0pa3oBaTenbHOM TUCHUILIMHBL «Marematuka» paspaboTaHa Ha
OCHOBE:!

denepanbHOrO0 TrocydapCTBEHHOTO OOpa30BAaTEIBLHOTO CTAaHJIApPTa CPEAHEro OOILero
obpazoanus (nanee — PI'OC COO);

denepanbHOrO  TrOCYyJapCTBEHHOIO0  00pa3oBaTEeNIbHOTO  CTaHIApTa  CPEIHEro
npodeccuonansHoro obpazopanus (naee — OI'OC CIIO) mo cnenmansHoctr 40.02.04
KOpucnpynennus;

denepanbHOW OCHOBHOM  00IIe0Opa30BaTEIIBHON MPOrPaMMBI  CPEIHEro  OOIIero
o0Opa3zoBaHus;

PUMEPHOI pabodell mporpaMMbl 001Ie00pa30BaTEIbHON TUCIUIUTMHBI «MareMaTuka
JUTst TpopecCHOHABHBIX 00pa30BaTeNbHBIX OpraHu3aluii (0a30BbIi ypOBEHb (BapuaHT 2));

ydebHoro miana mo cneruaibaocT 40.02.04 KOpucnpynennus;

paboueii mporpaMmMbl Bocriutanus mo crenuanbHocT 40.02.04 FOpucnpyneHims;

[IporpamMma oOmieoOpa3oBarenpHOM aucHUIUIMHEL  «Marematuka» paspaboTraHa B
cootBeTcTBUU ¢ KoHmenuuel mnpemnojgaBaHusi oOIIe00pa30BaTENbHBIX JUCHUIUIMH C Y4€TOM
po(hecCHOHATLHOW HAMPABICHHOCTH MPOrPaMM CPEIHET0 MPOodeCCHOHATHLHOTO0 00pa30BaHMUS,
peai3yeMbpIXx Ha 0a3e OCHOBHOIO OOIEro oO0pa3oBaHHUsA, YTBEPKICHHOW pacHopsKEHHEM
MunuctepctBa npocsenienus Poccuiickoit @enepanun ot 30.04.2021 Ne P-98, Ha ocHOBaHHM
nuchkMa JlemapTamMeHTa rocyJapCTBEHHOW MOIUTHKU B cepe cpenHero mpodeccrnoHalbHOTO
obOpa3zoBaHusi W TpodeccCuoHAIbHOTO Oo0ydeHus: MuHucTepcTBa mpocBemenus Poccuiickoin
O®enepaunn ot 30.08.2021 Ne 05-1136 «O HampaBieHHMM METOJIMK NPENOJABAHUS», Ha
OCHOBaHWM mHChMa JlemapTaMeHTa TOCYJAapCTBEHHOM TIOJIMTHUKH B cdepe CpeaHero
npodeccuoHanpHOTO  00Opa3oBaHusl U  mpodeccuoHambHOrO OoOyueHuss MuHHUCTepCTBa
npocBemennss Poccuiickoit  ®eneparmu ot 01.03.2023 Ne 05-592 «O HampaBieHuu
PEKOMEH ALY .
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1. MACIIOPT ITIPOr'PAMMBI YYEFHOHOBIIIEOBPA3OBATEJILHOM
JUCHUIIVIMHBI COO0.01.07 MATEMATHUKA

1.1. Mecro aMCHMILUIMHBI B CTPYKType OCHOBHOH mpodgeccHoOHAIbHOMI
0o0pa3oBaTe/IbHOW NMPOrPaMMbI

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaremMaTtuka» SBISIETCS 00s3aTeNbHON YacThIO
00111e00pa3oBaTEIbHOrO HUKJIa 00pa3oBaTebHONM Tporpammel B cootBeTcTBUU ¢ OI'OC CIIO
40.02.04 FOpucnpyaeHuus

1.2. llenu u ni1aHUpyeMble Pe3yJbTaThbl 0CBOECHHS THCIHIIJIHHBI

1.2.1. Heap AMCHUANIMHBI

Copepxanwe  MpOrpaMMbl  00IIE0Opa3oBaTENbHOW  JUCHHMILIUHBI  «MareMaTuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PEe3yJIbTaTOB €€ U3yueHUusl B cOOTBeTCTBUU ¢ TpeboBanusimMu OI'OC
COO c¢ yuerom npodeccronanibHoi HanpaienHoctn @PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOEHHUS 00111e00pa30BaTe/IbHON TMCHHUIIJIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO M Ha ocHoBe ®I'OC COO

JIMYHOCTHBIE Pe3yJIbTaThI:

Ocoboe 3HaueHWEe JUCIUIUIMHA WMeeT Tpu  (OPMUPOBAHMM ¥ PA3BUTUHU
o6mmekyabTypHbIX (OK) 1 mpodeccronanbubix (ITK) kommnereHiuii:
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OK 01 Bribupats
CIIOCOOBI peLIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYJy, OCO3HaHHME IICHHOCTH MacTepCTBa,
TpyAoIt00ue;

- TOTOBHOCTh K aKTUBHOMW JIEATEIbHOCTH TEXHOJIOTUYECKON U
COLIMAJIbHOW HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH,
IUIAHUPOBAaTh M CaMOCTOSITENIbHO — BBINOJNHATH  TaKyIO
NeSITeNIbHOCTD;

- HMHTEpeC K pa3auyHbIM cdepam npodeccCHOHaTbHON
NeSITeNIbHOCTH,

OBnazieHe YHUBEPCAIBHBIMUA y4eOHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMoCTOSITeNbHO (OPMYIHPOBaTh U aKTyalIU3UPOBATh
npobJeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYLIECTBEHHBIH MPU3HAK WU OCHOBAHHS
IUIsL CPAaBHEHHMSI, KJIacCU(UKAIIUN U 0000IIECHUS;

- ONpeAeNsATh LEIH ACSITeTbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISBIATH  3aKOHOMEPHOCTH UM  TNPOTHUBOPEUHUS B
paccMaTpUBaEMbIX SBIICHHSX;

- BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIEHUBATh
COOTBETCTBHE pE3yJbTATOB IIEJSIM, OIICHWBAaTh PHUCKHU
MOCIIEACTBHI IeATETHHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE TPU PEIICHUU
KU3HEHHBIX TIPoOIIeM

0) 0a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

- BIQJAETh HaBbIKAMU Y4eOHO-HCCIEIOBATEIbCKOM U
MIPOEKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3peIieH sl mpooiiem;
- BBISIBIISITh MPUYMHHO-CTICJICTBEHHbIE  CBSI3U U
aKTyaJIH3MpOBATh 3a/1avy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOIUTh  aApPryMEHTHl g  JIOKa3aTelbCTBAa  CBOMX
YTBEP)KICHHH, 32/1aBaTh TapaMETPhl M KPUTEPUH PEIICHHUS,

-BJIaJIETh METOJAMH JJ0Ka3aTeJIbCTB, AJITOPUTMAMU PELICHUS
3aja4; ymeHue (opMyJIUpOBaTh ONPEIEICHUs, AKCUOMBI U
TEOpEMBbl, IPUMEHATh MX, IPOBOAUTH JI0KA3aTEIbHbIC
paccy’KIeHHs B XO/1€ PELICHUs 3aay;

- YMEThb ONEpUPOBaTh MOHATHIMH: CTEICHb YMCIIA, JIorapuhm
YuCcIa; YMEHHME BBIIOJHATH BBIYMCICHUWE 3HAUYEHUH WU
npeoOpa30BaHusl BRIPAXKEHUI CO CTENEHSAMH M JiorapudmMamu,
peoOpa3oBaHus IPOOHO-PALIMIOHAIBHBIX BBIPAXKECHUH;

- yMeTb  ONEpUpPOBaTb  IMOHATUSAMHU:  PallMOHAIbHBIE,
UppalnyvoHaIbHbIE, 1oKa3aTesbHbIE, CTEIECHHBbIE,
JorapupMHUUECKUE, TPUTOHOMETPHUYECKUE YpaBHEHUS U
HEpPaBEHCTBA, X CHCTEMBI;

- YMETh ONEpPHPOBATH MOHATHAMHU: (DYHKIUS, HETpepbIBHAS
byHKUMSA, TNPOMU3BOJHASA, IepBOOOpa3Hasi, ONpeAETICHHBIN
UHTErpall; YMETb HaxOJUTb IPOU3BOJHBIE 3JIEMEHTAPHBIX
(byHKUMH, UCTIONB3Ys CIIPABOYHbIE MAaTE€pUabl; UCCIIEA0BATh B
NPOCTEHIINX CITydasx (YHKIMA Ha MOHOTOHHOCTh, HAXOJIUTh
HauOoJbIIME W HAWMEHbIIWE 3HAueHHs (QYHKLUI; CTPOUTH
rpa@uKy  MHOTOYJIEHOB C  HCIIOJIb30BAHMEM  ammapara
MaTEMaTUYECKOTO AaHaIn3a; NPUMEHATH IPOU3BOIAHYIO IIPH
pelleHny 3aJad  Ha  JIBIDKEHHE;  pellaTh  MPaKTHUKO-
OpUEHTHPOBAaHHBIE 3aJaud Ha HaWOOJbIINE W HAaUMEHbIIUE
3HAYEHUS], HA HAX0X/IEHUE yTH, CKOPOCTH U YCKOPEHHUS;

- YMEeTh ONEpUpOBaTh MOHATUSMHU: palMOHalbHas (QYHKIHS,
ITOKa3aTebHas byHKIMS, CTEIIEHHAs byHKIMS,
jorapupmuueckas QyHKIMsI, TPUTOHOMETpHUECKUe (YHKIINH,
oOpaTHble (DYHKLUHHU; YMEHHE CTPOUTHh TpadUKU H3yUEHHBIX
(bYyHKIMH, UCTIONB30BaTh TPaQUKH IPU U3YUYEHHH MPOLIECCOB U
3aBHCHUMOCTEH, MpH peHIeHUH 3ajad U3 JPYTUX Yy4eOHBIX
IpPEeIMETOB M 3ajad M3 pealbHOM JKHU3HU; BBIpAaXaTb
dbopMysiaMu 3aBUCUMOCTH MEXIY BEJIHMUYNHAMU;
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- AaHaJIM3UPOBATH IIOJYUCHHBIC B XOAC PCHICHHUA 3aJadu
pe3yJIbTaThl, KPUTUYECKH OLIEHUBATH HX JOCTOBEPHOCTH,
IMPOTHO3UPOBATH UBMCHCHHUC B HOBBIX YCJIIOBUSX,

-- yMETb IIEPECHOCUTh 3HAaHUSA B IIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACATEIIbHOCTH;

- yMETb HHTEIPUPOBATH 3HAHUSA W3 Pa3HBIX IPEIMETHBIX
obJacreit;

- BBIIBUIaThb HOBBIE HJIEHM, IIpeaIaraTb OpPUTMHAJIBHBIE
MOAXOABI U PELIEHUS;

U CIOCOOHOCTh MX MCIIOJIB30BaHMS B IIO3HABATENBHOM W
COLIMAJIBHOM ITPAKTHUKE

- YMCTb pCHIaTh TCKCTOBBLIC 3aJla4y pPa3HbIX THIIOB (B TOM
quclie Ha MPOLEHTHI, JOJU U 4YacTH, Ha JIBIXKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIyr, HaJIOTW, 3ajadyd U3 00JacTH
yOpaBlieHUs  JUYHBIMH M ceMeiHbIMH  (puHaHCaMu);
COCTAaBJIATb BBbIPAKCHUSA, YPAaBHCHHSA, HCPABCHCTBA W HUX
CUCTEMBbl IO YCJOBHMIO 3a/layH, HCCIIEJOBATh MOJy4YEHHOE
pelleHre U OlEHUBATh MPaBIONOA00HOCTh PE3yIbTaTOB;

- YMETh ONepUpOBATH MOHATHSAMU: CpelHee apudmeTuyeckoe,
MeAraHa, HauOobllee W HAWMCHBINEe 3HAYCHUsS, pa3Max,
JTUCHEpCUs, CTaHJApPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
YMETh H3BJICKATh, HHTEPIPETUPOBATH UH(OPMALHIO,
MpEJCTaBICHHYI0 B Ta0luIax, Ha AuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peajbHBIX IMPOIECCOB U SBICHUM;
MPEJICTaBIATh UH(GOPMAIUIO C TIOMOIIBIO TaOIHUIl U AHArpaMM;
ucciaeaoBarb CTaTUCTHYCCKHUE JaHHBIC, B TOM 4YHUCIE C
NPUMEHEHHEM TIpaUuecKux METOAOB U  IJIEKTPOHHBIX
CPEJICTB;

- yMEThb OINEpUPOBaTh MOHATUAMU: CIy4YalHBIA ONBIT U
ClyyailHOE COOBITHE, BEPOSITHOCTh CIYyYaHOTO COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSTHOCTH C  HUCIOJIB30BAaHUEM
rpaUyecKux METO/OB; MPUMEHATb (OPMYJIBl CIOKEHUS U
YMHOXKEHUSI  BEPOATHOCTEH, KOMOWHATOpHBIE (akTel U
dbopMynbl TpU peHIeHUU 3aJad; OICHUBATh BEPOSTHOCTH
pealbHBIX ~ COOBITHIf;  3HAKOMCTBO  CO  CIyYallHBIMU
BEIMYMHAMH, YMEHHE IPUBONUTH IIPUMEPHI IPOSIBICHUSA
3aKOHa OONBIIMX YHUCEI B TMPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUAX

- YMETh ONEPUPOBATH MOHATUSAMU: TOUKA, MPAMasi, INIOCKOCTH,
IIPOCTPAHCTBO, IBYTPAHHBIN YTIOJI, CKPEIIUBAOLIUECS NPSAMBIE,
NapajyieIbHOCTh W NEPHEHAUKYISIPHOCTH  OPSIMBIX U
IIJIOCKOCTEM, Yrojl MEXAY NPSAMBIMH, YTOJI MEXAY NPSMON U
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IJIOCKOCTBIO, YTOJI MEX/Y IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
JI0 TUIOCKOCTH, PAacCTOSIHUE MEXIy HpPSAMBIMU, PAcCTOSHUE
MEXIY IUJIOCKOCTSMH; YMEHHME HCIOJb30BaTh IPH PEHICHUU
3ajja4 M3y4deHHble (aKThl U TEOPEMbl IUIAHUMETPUU; YMEHUE
OLIGHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

- YMETb ONEpUPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUCHHE
MHOIOTpaHHMKa, KyO, Mapajulesienunes, Mpu3Ma, NUpaMuna,
burypa M NOBEPXHOCTh BpallleHMs, LMJIMHAP, KOHYC, LIap,
cdepa, cedeHuss GUTypHl BpamleHHs], TNIOCKOCTh, KacaIOMIasiCs
cdepsl, IMHAPA, KOHYCA, IJI0I1a/(b [IOBEPXHOCTH MUPAMUJIBI,
NpU3MBI, KOHyCa, IMHJIMHIpPA, MJIOmaas chepbl, o0beM Kyoa,
OPSMOYTOJbHOIO Hapajjelienunena, IUpaMuIbl, IPU3MBI,
LHWIMH]IpA, KOHYycCa, nIapa; yMEHHE n300paxkaTh
MHOTOI'PAaHHUKM M IOBEPXHOCTU BPALICHUS, MX CEUCHHs OT
PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX
CPE/CTB; YMEHHE paclo3HaBaTb CUMMETPHUIO B IMPOCTPAHCTBE;
YMEHHUE Pacrio3HaBaTh MPABHIbHBIE MHOTOT DAHHUKH;

- YMeTh ONEepPHPOBATh MOHATUAMU: JIBUKEHUE B MPOCTPAHCTBE,
nofAoOHble  Qurypsl B TPOCTPAHCTBE;  HUCIOJIb30BATh
OTHOILIEHHE IJIONIAJCH MOBEPXHOCTEH U 0OBEMOB MOJOOHBIX
¢buryp npu peueHuu 3aaay;

- YMETh BBIYUCIATH T€OMETPUUYECKUE BEIMUYUHBI (JUIMHA, YTod,
wiomanb, o0BbEM, IMJIOWAAb IOBEPXHOCTH), HCHOIb3Ys
U3y4eHHbIE (OPMYIIBI U METOBI;

- YMETh OIEPUPOBaTh TMOHATHSAMHU: TPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPAMHATBl TOYKH, BEKTOp, KOOPAMWHATHI
BEKTOpPa, CKaJSPHOE MPOU3BEICHHUE, YTOJI MEXIYy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEJICHUE BEKTOpa Ha YHCIIO; HAXOJUTh
C TIOMOIIBI0 HM3YYCHHBIX (OPMYT KOOPIWHATHI CEpPEIHHEI
OTpe3Ka, pacCTOSIHUE MEXIY JABYMS TOUKAMU;

- YMeTh BBHIOMPATh TOAXOJSMIIMNA W3YYEHHBIH METOJ JUIs
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pelieHus 3aJaud, pacro3HaBaTh MaTeMaTHyecKue (akThl U
MaTeMaTHYeCKUe MOJENIM B IPHPOJHBIX U OOLIECTBEHHBIX
ABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOAUTH IMPUMEPHI
MAaTeMaTUYECKUX  OTKPBITUM  POCCHUHUCKOM W MHPOBOM
MaTE€MaTU4YeCKONU HAyKH.

- YMETb ONEPUPOBATh IOHATHSAMH: OIpPEIEICHHUE, aKCUoMa,
TEOpeMa, CIIEJCTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTEJIbCTBO,
paBHOCWIIbHBIE  (DOPMYJIMPOBKM; yYMeHHE (OPMYIHPOBATH
oOpaTHOE€ M MPOTHUBOIOJOXKHOE YTBEP)KICHHUE, IPUBOJUTD
IpUMEpbl U KOHTPIPHUMEPBI,  HUCIOIb30BaTh  METOJA
MaTeMaTUYeCKO MHIYKIUH; IPOBOJAUTH JOKa3aTelIbHbIE
pacCcyXIeHHs IIpU PEUICHUM 3alad, OLEHUBATh JIOTUYECKYIO
[IPaBUJIBHOCTb PaCcCyXACHMIA;

- YMETb OIIEpUPOBAThH HOHSTUSAMH: MHOKECTBO,
[IOJIMHOXKECTBO, OINEpalMi HaJ MHOXXECTBAMHU; YMEHHUE
UCIIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar Ui
ONMCAHUS pEabHbIX NPOLECCOB U SBICHUN INpU PpELICHUU
3ajiay, B TOM 4YHCJIEe U3 JPYTUX yU4eOHbIX IPEAMETOB;

- YMEThb ONEpUpOBaTh MOHATUSAMHU: TIpad, CBI3HBIA rpad,
JiepeBo, LUK, rpad Ha IUIOCKOCTH; yMEHHWE 3ajaBaThb U
ONMMCHIBaTh Tpadbl pa3IMYHBIMU CHOCOOAMM; HCIIONb30BATh
rpadsl Ipu pelIeHUH 3a/1a4;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHUAMU: COUYETaAHHE,
[IEPECTAHOBKA, YHCJIO COYETAaHUM, YHUCIO IEPECTaHOBOK;
ouHoM HproTOHa; yMeHue NpUMEHSATh KOMOMHATOPHBIE (PaKThI
U pacCyKIEHUS IS pEeLeHUs 3a1a4;

-yMeTh ONEPUPOBATh MOHATHUSIMM: HATypallbHOE YMCIIO, LIEJI0e
YHUCJI0, OCTaTOK IO MOJIYJII0, pPAalMOHAIBHOE YHUCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXECTBA HAaTypaibHBIX, LEJBIX,
paloHaIbHbIX, JNENCTBUTEIBHBIX qHCell; yMEHHE
WCIIOJIH30BaTh TPHU3HAKH JICITMMOCTH, HAMMEHBIINN OOl
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JenuTeNh 1 HauMeHblee odiiee KpaTHoe, anroput™ EBkimna
OpU  pelleHUuH  337ay; 3HAKOMCTBO C  pa3IMYHBIMHU
MO3ULMOHHBIMH CUCTEMaMH CUUCIICHHUS;

- YMETb CBOOO/IHO ONEpUPOBATh MOHATHSMHU: CTENEHb C LEJIbIM
[I0Ka3aTeleM, KOpPEHb HaTypajlbHOM CTENEHH, CTENEHb C
pallMOHANIBHBIM II0Ka3aTelieM, CTENEeHb C JACHCTBUTEIbHBIM
(BemIecTBEHHBIM) TIOKa3aTelleM, JorapudM dYucla, CHUHYC,
KOCHHYC U TAHT€HC IIPOM3BOJILHOIO YHCIIA;

- YMETh ONEpUPOBAThH MOHITUSIMH: TOXKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,  HEpaBEHCTBO,  CHCTeMa
YPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUU,
HEpaBEHCTB M CHUCTEM, palMOHAIbHbIC, HpPPaLMOHAIbHbIE,
[I0Ka3aTelbHbIE, CTETICHHBIE, JorapupMHIECKue,
TPUTOHOMETPUUYECKUE YPaBHEHUsS, HEPABEHCTBA U CUCTEMBI,
YMEHHE peliaTb YpaBHEHMs,, HEPAaBEHCTBA M CHCTEMbI C
IOMOILBIO  Pa3IMYHbIX IPUEMOB; pellaTh YpPaBHEHUS,
HEpPABEHCTBA W CHUCTEMbl C IIApaMETpPOM; IPHUMEHSTbH
YPaBHEHHs, HEPABEHCTBA, HUX CHUCTEMBl Ul pPELICHUS
MaTeMaTUYeCKUX 3aJad M 3aJad U3 Pa3JIMyHbIX oOjacTeit
HAyKU U pEaJIbHOM JKHU3HH;

-yMeTh CBOOOJHO ONEPUPOBATH MOHATUAMU: rpaduK QyHKIUH,
oOpatHast (QyHKUMA, KoMmO3uIMS (YHKUWN, JTUHEHHasS
GyHKIUS, KBaJpaTU4Has (QYHKIUS, CTeNeHHass (QyHKUUS C
HeNbIM  TOKa3aTeleM, TpPUTOHOMETpuYeckue  (YHKIHUH,
oOpaTHbIE TPUTOHOMETpHUYECKHE (YHKIMH, MOKa3aTelbHas M
jgorapupmuueckass (QyHKLUHUH; YMEHHE CTPOMTh TIpapuKu
(GyHKIMH, BHITOIHATE IpeoOpa3zoBaHus TpaduKoB QyHKIUI;
YMEHHE HCIIONIb30BaTh TIpaduku (QYHKUMH JUIS  W3y4eHUs
MIPOLIECCOB M 3aBUCHMOCTEW MpHU PELIeHUU 3ajad U3 APYTUX
y4eOHBIX MPEIMETOB M W3 peajbHOM JKHU3HU; BBIpaXKaTh
dbopMysiaMu 3aBUCUMOCTH MEXIY BEJIHMUYNHAMU;




O01ue KOMIEeTEHIINHU

IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

YMEHHE CBOOOJHO ONEpPUPOBATh MOHATUAMHU: HYETHOCTh
GyHKIMH, HEpUOJUYHOCTh  (DYHKIMHM, OrpaHMYEHHOCTb
(GyHKIMH, MOHOTOHHOCTH (YHKIMH, 3KCTpeMyM (yHKIHUH,
HauOoJplllee W  HauMEHbIlee 3HA4YeHUs (QYHKUUM Ha
MPOMEXYTKE; YMEHUE MPOBOAUTH HCCIIEI0OBaHNE (QYHKIINY;
YMEHHE HCII0JIb30BaTh CBOWCTBA M Tpapuku (QyHKIMHA A5
pelIeHusT ypaBHEHH, HEpaBEHCTB M 3a7ad C IMapaMeTpaMmuy;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH  MHOXECTBA
pELIEHUI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM;

- yYMETh CBOOOIHO OIIEPUPOBATH HOHATUSMHU:
IIOCJIEI0BATEIBHOCTD, apudmeTnIecKas nporpeccus,
reOMEeTpUYecKasl Mporpeccus, OECKOHEYHO yObIBaromas
reoMeTpHUIECcKast POTPECCHs; yMEHHE 3a71aBaTh
IOCJIEZIOBATEIBHOCTH, B TOM  4YHCI€ C  IOMOUIBIO
PEKYPpPEHTHBIX (HOpMyIT;

- YMETb ONEpUPOBaTh NOHATUSMH: HENPEPHIBHOCTH (DYHKIUH,
acUMIITOTHI rpaduka QyHKIUH, TIepBast ¥ BTOpast IPOU3BOIHAS
GyHKIMH,  TEOMETPUYECKMM M (QU3MYECKHl  CMBICI
MIPOM3BOJHON, MepBOOOpa3Has, ONpEAENICHHbI HHTEerpa,
YMEHHE HaXOJIUTh acCUMOTOTHl Trpaduka (YHKIHUH; yMEHUE
BBIUUCIIATH POU3BOJHBIE CYMMBbI, IPOU3BECHUS, YaCTHOTO U
KOMIIO3ULIUN (PYHKIUI, HAXOAUTh YpaBHEHUE KacaTelbHOH K
rpaduKy QyHKIUY;

YMEHHME MCNOJIb30BaTh IPOU3ZBOJHYIO I HCCIEIOBaHUS
GyHKIUH, A8 HaxOXKACHMS HAWIy4dllero pelieHus B
IPUKJIAJHBIX, B TOM YHCIE COLHAIbHO-DKOHOMHUYECKUX U
busnyeckux 3ajgadax, Ui ONpPENENIEHUs CKOPOCTH H
YCKOPEHHMS; HAXOJUTh IO U 00BeMbI (UTYDP C TTOMOIIBIO
UHTErpana;  NPUBOAUTH  NPUMEPHl  MaTeMaTUYEeCKOro
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU ((epeHIInanbHbIX YpaBHEHUH;
- YMEeTh OINEpHpOBaTh MNOHITHUSIMH: KOMIUIEKCHOE YHCIIO,
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IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

COINpPSKEHHBIE KOMIUIEKCHBIE 4MCIA, MOIYJIb U apryMEHT
KOMIUIEKCHOTO 4YHclia, (GopMa 3aliCH KOMILJIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUTOHOMETpHUYECKass U anreOpanyeckas);
yMETb  MPOU3BOIUTH  apupMeTHUecKue  ACUCTBUS  C
KOMIUIEKCHBIMU YHCIIaMU; IIPUBOJIUTH IIPUMEPHI
HCII0JIb30BaHUSI KOMIUIEKCHBIX YHMCEIT,

- yMeTb CBOOOJHO ONEpPUPOBATH TOHATHUAMHU: CpEIHEE
apudmernyeckoe, MeAuaHa, HauOOJbIlIee KM HaWMEHbIIee
3HA4YeHMs, pa3Max, JUCIEepPCUs, CTAaHAAPTHOE OTKJIOHEHUE JUIS
ONMCaHUsl  YHUCIOBBIX  JIaHHBIX; YMEHHME  HCCIEAOBaTh
CTaTUCTUYECKUE JAaHHbIE, B TOM YHCIE C I[PUMEHEHUEM
rpaduyecKux METOJOB U 3JEKTPOHHBIX CPEACTB; TpaduyecKu
HCCJIEI0BaTh COBMECTHBIE HAOIIIOIEHUS C TOMOUIBIO JUArpaMM
paccenBaHMs U JINHEWHON PErpeccuu;

- YMETb HaXOAUTb BEPOSTHOCTH COOBITHH C MCIIOJIb30BAaHUEM
rpadUyecKuXx METOJOB; MPUMEHSTh IS pEUIeHHs 3a]ad
(bopMyJIBI CIIOKEHUS M YMHOXEHHS BEpOATHOCTEH, (popmyiry
MOJTHOM BEpOATHOCTH, Gopmyiy bepHymin, komMOMHAaTOpHBIE
¢dakTel U (GOpPMYJIbI; OLEHUBAaTh BEPOSITHOCTU pEAIbHBIX
COOBITHI; yMEHHE OIepUpoBaTh MOHATHAMM: CllydyaiiHas
BEJIMYMHA, pAacCIpeleleHue BEepOSTHOCTEH, MaTeMaTH4YecKoe
OKHUJAHUE, TUCIEPCHS U CTAHIaPTHOE OTKJIIOHEHHUE CIIy4aliHOM
BEJIMYMHBI, (QYHKUMM  pacupeleNeHus W IUIOTHOCTH
pPaBHOMEPHOTO, [I0Ka3aTeIbHOIO u HOPMAaJIbHOT'O
pacnpeziefieHuii; YMEHHE HCMOJIb30BaTh CBOWCTBA M3YyUYEHHBIX
pacnpeneneHuil  JUIsl  pelleHus  3aJad; 3HAKOMCTBO  C
MOHATUSIMM: 3aKOH OOJBIIMX YHCET, METOAbl BBHIOOPOUYHBIX
UCCJIEOBAaHNM; YMEHHE IPUBOAUTH IPUMEPHl IPOSBICHUS
3aKOHa OOJIPIIMX YHUCEN B TMPUPOJHBIX U OOLIECTBEHHBIX
SIBJIICHUSIX;

- yMeTh CBOOOJHO OMNEpUPOBATH MOHSTHUSIMU: TOUKA, MpPSIMas,
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IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

IUIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKUH Yroil,
JBYTPaHHBIA YIrOJ, TPEXI'PAaHHBIM yTOJ, IEPEeCceKaroluecs,
HapajuleJIbHbIE U CKPEUIMBAIOIIMECS NIPSIMbIE, 1apaJIJIeIbHOCTD
U NEPHEHAUKYJISIPHOCTh NMPSAMBIX M IUIOCKOCTEH, YToJl MEXKIY
IPSIMBIMHU, YIOJ MEXAY MPSMOM U IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU; YMEHHME HCIIOJIb30BaTh IIPU PELIECHUHU 3anady
u3ydeHHble (aKThl W TEOpPEeMbl IUJIAHUMETPUHU; yMEHHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE
OIepUpOBATH MOHATUSMU: MHOT'OTPaHHUK, ceueHue
MHOIOTPaHHHMKA, IPAaBUJIbHBII ~ MHOTOTPAaHHMK, IIPU3MAa,
nupamMuaa, (Gurypa M IOBEPXHOCTb BpallleHUs, LHUIUHAD,
KOHYC, 11ap, cdepa, pa3BepTKa OBEPXHOCTH, CEYEHUsI KOHYyCa
U UWIMHIpPA, NapajulelibHble OCH WJIM OCHOBAHUIO, CEYCHHE
mapa, IJIOCKOCTb, Kacarolascs cdepsl, LWIMHIApPA, KOHYCa,
YMEHHE CTPOHWTHb CEYEHHWE MHOTOTpaHHHMKA, H300pakaTh
MHOTOI'PAaHHHUKH, (UIypbl M IIOBEPXHOCTH BpAIIEHUS, HX
CEYEHHUS, B TOM YHUCIIE C IOMOLIBIO AJIEKTPOHHBIX CPEJCTB;
YMEHHE TPUMEHSTh CBOMCTBA TI'e€OMETPUYECKHX (Uryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATh OIPEAETICHUS H3YYaeMbIX
¢buryp, BbIBUraTh TUIOTE3bl O CBOWCTBAX M TNpU3HAKaX
reoMeTpUYecKux Quryp, 000CHOBBIBATh WJIM ONPOBEPraTh UX;
yYMEHHE NPOBOJIUTH KIACCU(PHUKALMIO (UTYp O pasIuYHBIM
NpU3HAKaM, BBIMOJIHATH HEOOXOAMMBIE JIONOJHUTEIbHBIE
IIOCTPOCHHSI,

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHSAMH: IUIOIIAIb
¢burypel, o0beM (Urypsl, BeIMYMHA YIJIa, PACCTOSHUE OT
TOYKM JO IUIOCKOCTH, PpAacCTOSHHE MEXIy MpsIMbIMU,
paccTosiHue MEXIY IJIOCKOCTAMH, IUIOMAaAb chepbl, MIO0NaIb
MOBEPXHOCTU MUPAMUJIbI, IPU3MBbI, KOHYCa, LIMIUHAPA, 00bEM
Ky0a, TOpSAMOYTOJIBHOTO  MapajulelienuIeaa, MUPaMUIbI,
OpU3MBl, LWIMHJApPA, KOHyca, Ilapa;, YMEHHE HaXOIUTh
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IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

OTHOIIEHHE 00BEMOB MTOAOOHBIX GUTYD;

- yMeTb CBOOOJHO ONEPUPOBATH IOHATHAMM: JBHXKEHUE,
NapaJuleJIbHBIM  [IEPEHOC, CHMMETPHUsSI Ha IUIOCKOCTH M B
IIPOCTPAHCTBE, IOBOPOT, IIpeoOpa3oBaHue 110100us, TOA0OHbIE
burypsl; yMeHue pacrno3HaBaTh paBHbIC U MOAOOHBIE (QUTYDHI,
B TOM YHCJI€ B IPUPOJE, HUCKYCCTBE, apXUTEKTYype; yMEHHUE
UCIIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOILEHUS, HAaXOIUTh
reOMETPUUYECKUE BEJIIMYMHBI (UIMHA, YroJj, IJIOagb, 00beM)
IOpU PElIeHUH 3a7ad M3 JAPYTHX y4eOHBIX NPEAMETOB WU U3
peabHOM KU3HU,

- YyMeTb CBOOOJHO ONEPUPOBATh MOHATUSIMU: MPSIMOYTOJIbHAS
cucTeMa KOOpJIuHaT, BEKTOP, KOOPJMHATHI TOUKU, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOPOB, IIPOM3BEJIEHUE BEKTOpa Ha YHCIIO,
pas3sioKeHUuEe BEKTOpa HOo 0a3ucy, CKaIspHOE IPOU3BEJCHHUE,
BEKTOPHOE NPOMU3BEJCHHUE, Yrojl MEXIy BEKTOpaMH; yMEHHUE
UCMOJIb30BaTh BEKTOPHBII M KOOPAMHATHBIA MeTOJ JUIs
pelIeHns FeOMETPUUYECKUX 3ajad W 3aJad JPYrux ydeOHBIX
IIPEIMETOB; ONEPUPOBaTh MOHATUAMU: MaTpuna 2x2 u 3x3,

OMpCACIINTCIIb MaTpulbl, FGOMGTPI/I‘IGCKI/Iﬁ CMBICJI
OMNIPCACIINTECIIA,

- YMCTb MOJACIHUPOBATH PCAJIbHBIC CUTyallUXM Ha A3BIKC
MAaTEMATUKU, COCTaBJIAAThb BBIpAXXCHUA, YpaBHCHUA,

HEPABEHCTBA M UX CUCTEMBI 10 YCIOBUIO 3a1a4H, UCCIEJ0BATh
MOCTPOCHHbIE MOJEIH C MCIIOJIb30BAaHHEM allnapaTa anreopsl,
WHTEPIPETUPOBATh  IIOJIYYEHHBIM  pE3yJbTaT;  CTPOUTh
MaTeMaTU4eCcKUe MOJEIM C TOMOILIBI0 T'€OMETPUYECKUX
MOHATUM W  BEJIWYMH, pEIarh CBA3AHHbIE C HUMU
[IPAKTUYECKUE 3aJ1a4; COCTABIIATh BEPOSTHOCTHYIO MOJECIb U
WHTEPIPETUPOBATh  IOJYYEHHBIM  pPE3yJbTaT;  penaTh
IIPUKJIAHBIC 3aJa4U CPEACTBAMU MAaTEMAaTUYECKOr0 aHAJIN3a, B
TOM 4YHCJIE€ COLUHMAJbHO-D)KOHOMHMUYECKOrOo M (PU3MYECKOTO
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IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

XapaKTepa;

- YMEHHE BbIOUPATh MOAXOIAIIMNA METO JUIsl peILIeHHs 3a/1a4H;
[TIOHUMAaHNE 3HAYUMOCTH MAaT€MATUKU B U3yYEHUHU IIPUPOIHBIX
U OOIIECTBEHHbIX  IPOLECCOB U  SIBJICHUH; yMEHHUE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE,
YMEHHME NPHUBOIUTH IPUMEPHl MATEMaTHYECKUX OTKPBITUN
POCCUICKON M MUPOBOM MaT€MaTU4YECKON HAYKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIC CPEIICTBA
MOKCKA, aHaJN3a U
HWHTEPIIPETAIIH
nHpopManuu, u
WH(POPMAIOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 32124
npodeccnoHanbHOM
JeSTSIbHOCTH

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

-C()OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO

COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKH

A OOIIECTBEHHOM

MIPaKTHKH, OCHOBAaHHOIO  Ha  JUAJIOre  KYyJIbTYyp,
CIOCOOCTBYIOLIETO ~ OCO3HAaHMIO  CBOEro  MecTa B

IIOJIMKYJIBTYPHOM MUPE;

- COBCPIICHCTBOBAHUC SI3LIKOBOM M UMTATEIIHLCKOM KYJbTYPBbI
KakK CpCacTBa B3aI/IMOI[eI7[CTBI/I$I MCXKAY JIIOJAbMU W IMO3HAHUA

MUDA;

- OCO3HAaHHUC ICHHOCTHU HaYIIHOﬁ JACATCIIBHOCTH, TOTOBHOCTD
OCYHICCTBJIATDH IMPOCKTHYIO u HCCIICAO0BATCIILCKYHO

JeSITeIbHOCTh WHANBHUYATBHO U B TPYTITIE
OBnajzieHne YHUBEPCAIbHBIMU y4eOHBIMU
JNEUCTBUSAMM:

B) paboTa ¢ uHpopmauei:

- BIIQJAECTh HABBIKAMH  IIOJTyYCHHS

IMO3HAaBaTCIbHBIMHA

uHpoOpMaluu U3

HCTOYHUKOB Pa3HbIX THUIIOB, CaAMOCTOATCIIBHO OCYHICCTBIIATH

MMOMCK, aHalh3, CHUCTEMATHU3aIlUI0 WU

MHTEPIIPETALNIO

MHGOpMaLUY Pa3IMYHBIX BUJOB U (GOPM Ipe/ICTaBICHHUS;

- co3JaBaThb TEKCThl B pa3lMYHbIX (opMarax ¢ y4ETOM
Ha3HauyeHUs MHGOpPMAIMK U 1LIEJEBOM ayAUTOpPHUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEJICTABICHUS U BU3YyaIU3al1H;

- OLIGHUBATh JJOCTOBEPHOCTb, JIESTMTUMHOCTh HH(pOpMAIHH,
€€ COOTBETCTBHE MPABOBbIM U  MOPAJIbHO-3TUYECKUM

- YMETh ONEpUPOBaTh MOHATUSAMU: palMOHaIbHas (QyHKIMS,
MOoKa3areabHast byHKIHA, CTEIIEHHAsI byHKIHS,
jorapupmuueckas QyHKIMsI, TPUTOHOMETpHUYECKUe (YHKIINH,
oOpatHble (DYHKIMH, YMEHHE CTPOUTHh TpadUKH H3YYEHHBIX
GyHKUMH, UCTIONB30BaTh T'PaQUKHU IPU U3yYEHUH NPOLIECCOB U
3aBUCUMOCTEH, MpH peHIeHUH 3aJad U3 JPYIuX Yy4eOHBIX
OpeIMETOB W 3aJad M3 peajbHOM KHU3HM; BBIpaKaTh
(dbopMysiaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

- YMETb ONEPUPOBATh TOHATUAMU: TOXKJECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,  HEPaBEHCTBO,  CHCTeMa
YPaBHEHHH W HEPABEHCTB, pPAaBHOCUJIBHOCTb YpPaBHEHUH,
HEPABEHCTB M CHCTEM, pallMOHaJbHbIE, HppallOHaIbHbIE,
IIOKa3aTeNbHbIE, CTEIICHHBIE, JorapupmMHuyUecKue,
TPUTOHOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CHCTEMBI;
YMETb pElIaThb YPAaBHEHUS, HEPABEHCTBA M CHCTEMBI C
MOMOUIbI0  pa3jMYHbIX [PUEMOB; peulaTb YypaBHEHUS,
HEPAaBEHCTBA W CUCTEMBI C IIApaMETpPOM; MPUMEHSITH
YpaBHEHUs, HEPABEHCTBA, HUX CHUCTEMbl JUIsl pPELICHUS
MaTeMaTHYeCKUX 3afad M 3a4ad U3 PpazINuHbIX oOlnacTeit
HayKH U pealbHOW KU3HH;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATHSAMM: JBH)KEHUE,
napajuleNIbHBIM  MEePeHOC, CHMMETPHUsT Ha IUIOCKOCTH M B
IPOCTPaAHCTBE, OBOPOT, IpeoOpa3oBaHue 1M0100us, MOA0OHbIE
Gburypsl; yMeTh paclio3HaBaTh paBHbIE U M0I00HbBIE (DUTYPHL, B
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IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

HOpMaM;
- HCIONB30BaTh  CpPEeNCTBA  HMH(MOPMALMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHIA B PEIICHUN KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M  OpPraHM3allMOHHBIX  3a7ad ¢
coOmoaeHneM  TpeOOBaHWI ~ JPrOHOMHMKH,  TEXHUKH
0€301acHOCTH, THTHEHBI, pecypcocOepexeHus], IPaBOBbIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJaJeTh HaBBIKAMU  pACIlO3HABAaHMSA W  3alIHUTHI
nHbopManuu, THOOPMAITMOHHON 0€30IaCHOCTH JINYHOCTH

TOM 4YHCJIE B IIPUPOJAE, MCKYCCTBE, apXUTEKType; YMETh
HCIIOJIB30BaTh ~ I'€OMETPUYECKHE  OTHOLUEHUS, HaXOIUTh
TEeOMETPUYECKHE BEITUYHMHBI (JJTMHA, YTOJ, IUIOMIAaah, 00BEM)
IpU pEUIeHUH 3a/ad U3 JPYTuX y4eOHBIX MPEIMETOB U U3
peanbHOU KU3HU

OK 03 Ilnanuposats u
pealln30BEIBATh
COOCTBEHHOE
npodeccHoHaALHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEITPUHAMATEIBCKY IO
JeSITEIBHOCTD B
npodeccHnoHATEHOM
cdepe, UCTIOTB30BATh
3HAHUA 110 PUHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYAIHIX

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

- ¢(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHUECKOTO
MOBEACHMS,

- CIIOCOOHOCTH  OIICHWBATh CHTYallMl0 U IPUHAMATH
OCO3HaHHbIE pEUICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHME JMYHOrO BKJIA/Ja B MOCTPOEHUE YCTOWYUBOIO
Oymymero;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM DPOAMTENSM U (WIH)
JPYTUM WIEHaM CEMbH, CO3JaHUI0O CEMbHM Ha OCHOBE
OCO3HAaHHOTO TMPUHATHUS UEHHOCTEH CEMEWHOW JXH3HU B
COOTBETCTBHUU C TPATULIUIMH HapoaoB Poccuu;

OBnazieHue yHUBEPCAIbHBIMU PETYJISATUBHBIMU JE€HCTBUSIMHU:
a) CaMOOpTraHU3aIHs:

- CaMOCTOATENbHO  OCYILIECTBISATh  MO3HABATEIbHYIO
JIeITEIBHOCTD, BBISIBIIATH  TIPOOJIEMBI, CTaBUTh u
dbopMynupoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
NESTETLHOCTH M )KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITEIbHO COCTaBISTh TUIAH PELIEHUs] MpoOIeMBbl C
y4eTOM HMEIOIUXCS pecypcoB, COOCTBEHHEBIX
BO3MOXHOCTEW U MPEANIOYTEHUIM;

- J1aBaTh OIIGHKY HOBBIM CUTYaIUsIM;

- yMeTh  ONEpUPOBATh  MOHATUSAMH:  PallMOHAJbHBIE,
I/IppaHI/IOHaJII)HI)IC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
JOrapu(pMHUUECKUE, TPUTOHOMETPHUUECKUE YpPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh MOHSATHSIMU: MHOTOTPAHHUK, CCUCHHE
MHOTOTpaHHMKa, KyO, Mapajuiesienunes, Npu3Ma, NUpamuna,
durypa M TOBEPXHOCTh BpalllCHHS, IMIUHAP, KOHYC, WIap,
cdepa, ceueHus GUTypHl BpPAIICHHS, TUIOCKOCTh, KACAIOIIASICS
cdepsl, MUIMHIPA, KOHYCA, IIOMAAh TOBEPXHOCTH MUPAMUIBI,
MPU3MBI, KOHYyCa, IWIMHApA, IUIOManb chepbl, 00beM Kyoa,
OPsIMOYTOJIBHOTO — MapaiieNienumesa, MTUPAMUIbl, TPU3MBI,
[WIAH]IPA, KOHYCa, nrapa; YMCHHE HU300paxarth
MHOTOTPaHHUKH U TIOBEPXHOCTH BpAIIEHHS, UX CEUYEHHUS OT
PYKH, C HOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX
CPENCTB; YMETh pacro3HaBaTh CHUMMETPHIO B MPOCTPAHCTBE;
}’MGTI) paCHOSHaBaTB HpaBI/IJ'H)HI)IG MHOFOFpaHHI/IKI/I;

- YMETh OMNEPUPOBATHh MOHATHUSAMU: MPSIMOYTONbHAS CHCTEMa
KOOpI[I/IHaT, KOOp)II/IHaTI)I TOYKH, BeKTOp, KOOpI[I/IHaTI)I
BEKTOpa, CKaJspPHOE MPOU3BEICHHUE, YTOJ MEXKIY BEKTOpaMH,
CYMMa BeKTOpOB, HpOI/ISBeI[eHI/Ie BeKTOpa Ha 49uCJIO0, HAXOJUTh
C TOMOIIBI0 M3YyYEHHBIX (OPMYT KOOPIAMHATHI CEPEIUHBI
OTpe3Ka, paCCTOﬂHI/Ie Me>1<)1y ABYMs TOYKaAMH
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O01ue KOMIEeTEHIINHU

IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

CIOCOOCTBOBaTh (HOPMUPOBAHHUIO M TPOSBICHUIO HIMPOKON
SpYyAMLUM B pasHbIX O00JacTIX 3HaHUM, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBCHbD;
0) CAaMOKOHTPOJIb:

UCTOJIb30BATh MPHUEMBI pedIeKCUN U OLEHKH CHUTYallHH,
BbIOOpa BEPHOI'O PELICHHUS;

- YMETb OLEHHUBAThb PUCKM U CBOECBPEMEHHO IIPUHUMATh
PELIEHNUS 110 UX CHWKEHUIO;

B) OMOLIMOHAJIbHBIN WUHTEJUIEKT,
c(OPMHUPOBAHHOCTB:!

BHYTPEHHEH MOTHMBALlM{, BKIIOYAIOUIEH CTpEMJIEHUE K
JOCTHKCHUIO LIEIH U YCIIEXy, ONTUMHU3M, HHULIUATUBHOCTb,
YMEHHE JeHCTBOBATh, NCXO U3 CBOMX BO3MOKHOCTEH;

- SMIATHM, BKJIIOYAOLIEH  CIIOCOOHOCTh  MOHMMATh
SMOLMOHAIBHOE COCTOSIHUE JPYTHX, YYUTBIBATh €r0 IIPH
OCYILIECTBICHUHU KOMMYHHKAIWH, CIIOCOOHOCTb K
COUYYBCTBHIO U COIEPEKUBAHUIO;

- COIMAJbHBIX HABBIKOB, BKIIOYAIONIMX CHOCOOHOCTh
BBICTPAaUBaTh OTHOILIEHUS C IPYTMMH JIOAbMH, 3a00TUTHCA,
IPOSIBJISITh MHTEPEC U pa3peniaTb KOHQIUKTHI

MpEAIoNaratomumi

OK 04 D¢ dexTuBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
U KOMaH/Ie

TOTOBHOCTh K CaMOpPa3BHUTHIO, CaMOCTOSTETLHOCTH W
CaMOOIIPEIEIIEHUIO;

-OBJIaJICHUE HaBBIKAMHU y4eOHO-UCCIIeI0BATEIBCKOM,
MIPOEKTHOM M COLIUATILHOM AESITENbHOCTH;

OBnanenue YHUBEpCaTbHBIMHU KOMMYHHKATHBHBIMU
JICVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTh:

- MOHMMAaTh U MCHOJIb30BaTh MPEUMYIECTBA KOMaHIHON U
WHIUBUAYATbHON pabOTHI;

- [pUHUMATh  ILEJIM  COBMECTHOM  JEATEIbHOCTH,
OpPraHM30BBIBATh M KOOPAMHUPOBATH JEHCTBHUS IO €€

- yYMETh OIEpUpOBaThb MOHATHAMH: CIy4alHBIA ONBIT H
cilydyaifHoe COOBITHE, BEPOSITHOCTb CIY4alHOTO COOBITHS;
YMETb  BBIYMCIATH  BEPOSITHOCTh C  HCIOJB30BaHHUEM
rpaMuecKuXx MeETOJIOB; MPUMEHATh (POPMYJIbI CIOXKEHUS U
YMHOKEHUSI  BEPOSTHOCTEH, KOMOMHATOpHBbIE (aKTBl U
dopMysbl TpU pelIeHHM 3ajjad; OLEHMBATh BEPOSTHOCTU
peasibHbIX  COOBITHMH;  3HAKOMCTBO  CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHUE MPUBOJIUTH IPHUMEPHl MPOSBICHUS
3aKOHa OOJIPIIMX YHUCEN B TMPUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX;

- YMETh CBOOOHO ONEPUPOBATH MOHSATHSIMU: CTENEHb C LIEIbIM
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O01ue KOMIEeTEHIINHU

IInanupyemsle pe3yJbTaThbl 00y4eHHS

Oo0mue

JAucuunimHapHbie

JOCTH)KCHMIO: COCTaBJIATh IUIAH JCHMCTBUM, pacIpeneisTh
POJIM C yY€TOM MHEHHMH YYaCTHUKOB OOCY>KAATh PE3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJIUHHMPOBATH U BBINOJHATE pPabOTy B YCIOBHAX
peaJIbHOTO, BUPTYaJIbHOTO u KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYILLECTBIJISITh MO3UTUBHOE CTPAaTErMYECKOE MOBEJCHHUE B
pPa3sIMYHBIX  CUTyauusX, MpOSBISITH  TBOPYECTBO H
BoOOpakeHue, ObITh UHULIUATUBHBIM.

OBnazneHne yHUBEpPCAIIbHBIMU PETYJISITUBHBIMU JCHCTBUSIMMU:
I') IPUHATHE ce0sl U IPYTUX JIFOACH:

- IPUHMMATh MOTHUBBI M apryMEHTHl IPYIHX JIIOJIEH IpU
aHaJIM3€ Pe3yJIbTaTOB JIEATEIbHOCTH;

- INIpU3HaBaTh CBOE IIPpaBO M IMpaBO APYTHX JIIOAEH Ha
OIUOKHU;

- pa3BUBaTh CIIOCOOHOCTb TOHUMATh MUP € MO3HULIUHU JAPYTOro
YeJioBeKa

MoKa3aTesieM, KOpPEHb HaTypajJbHOM CTENEeHH, CTENeHb C
paloHaIbHBIM [IOKa3aTeleM, CTeNeHb C JIeWCTBUTEIbHBIM

(BemIecTBEHHBIM) TIOKa3aTelieM, JorapudM dYucla, CHUHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIA;

-  yMeTh CBOOOJHO ONEPUPOBATH TMOHATHSAMH: Tpaduk
byHkuuu, oOpaTtHas (QYHKIUSA, KOMIO3ULUS (DYHKIUH,
nuHeHas (QyHKOMs, KBaaparuyHas QYHKIUS, CTENEHHAs
byHKIUS C LedbIM  TOKa3aTelieM, TPUTOHOMETPUYECKHE
GyHKIIMM,  OOpaTHBIC  TPUTOHOMETpHYECKHE  (YHKIUH,

nokasaresbHas U Jorapudmudeckas QyHKLUUU; YMETb CTPOUTD
rpaduky (GYHKIWH, BBIIOJIHATH MPeoOpa3oBaHUsl TPaHUKOB
byHKIUi;

- yYMETh HCHONB30BaTh rpaduku (QyHKOMA U1 U3ydCHHS
IPOLIECCOB M 3aBUCHUMOCTEH IpPU PELICHUM 3ajad U3 JIPYrux
y4eOHBIX HIPEIMETOB M M3 PpEaJbHOW JKU3HHU; BBIPAKATH
(dbopMyIaMu 3aBUCUMOCTH MEX]y BETMUYMHAMU;

- CcBOOOJHO ONEpUPOBATh IMOHITHUSAMHU: YETHOCTh (YHKIHUH,
HNEPUOJIMYHOCTh  (DYHKIUMHM, OrPaHMYEHHOCTb  (PYHKLUH,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (yHKIUU, HauOoJblIee
U HauMeHbIllee 3HaueHHs (PyHKIMM Ha MPOMEXKYTKE; YMETb
IIPOBOAMTD HCCIIEI0OBAaHUE (PYHKIINH;

- YMETb MCIIOJIb30BaTh CBOICTBa M rpaduku (QyHKIOMH U1
pellleHus ypaBHEHUH, HEpaBEHCTB U 3aJad C IapaMmeTpamuy;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBa
pELIEHNUI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

OK 05 OcyuecTBiATh
YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIMIO Ha
roCy/1apCTBEHHOM
a3bIke Pocculickoi
denepanuy ¢ yueToMm

B o6nactu 3cTeTHUECKOr0 BOCIIMTAHUS:

- OCTETUYECKOE OTHOIIEHWUE K MHpPY, BKIIOYAS 3CTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyaa
1 OOIIICCTBEHHBIX OTHOIICHUH;

- COCOOHOCTh BOCIIPUHUMATh PA3JIMYHbIE BHUJIbI HCKYCCTBA,
TPAJWIIMA W TBOPYECTBO CBOETO W JPYTHMX HAapOJIOB,

- YMETb ONepUpOBaTh MOHATUIAMHU: CpeJHEe apu(pMeTHIecKoe,
MeAuaHa, HauOoiblllee M HaUMEHbIIee 3HAueHUus, pa3Max,
JUCTIEpCHs, CTaHJApPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMEHHE  W3BJEKaTh, HHTEPIPETHPOBaTH  HHGPOPMAIUIO,
NpeJCTaBICHHYI0 B TabiuIax, Ha JuarpamMmax, rpadukax,
OTpaKaroIIyl0 CBOMCTBA peaJbHbIX MPOLIECCOB U SIBJIEHUM;
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O01ue KOMIEeTEHIINHU

IInanupyemsle pe3yJbTaThbl 00y4eHHS

O6mme JAucuunimHapHbie
ocoOeHHOCTeH OLLYIaTh SMOLMOHAILHOE BO3/IEHCTBUE UCKYCCTBA; NPEJCTABIATh HHPOPMAITUIO C TOMOIIBIO TaOIUI] M AUarpam;
COLIMAJILHOTO U - yOeXAEHHOCTh B 3HAYMMOCTH JI JIMYHOCTU M OOIIECTBA | UCCIIEIOBATh CTATUCTHUYECKHE JlaHHBIEe, B TOM YHCJIE C
KyJIbTYPHOI'O OTEYECTBEHHOIO U MHPOBOTO HCKYCCTBA, JTHUYECKHX |[I[PUMEHEHHEM TpaUyecKux METOJOB M  AIIEKTPOHHBIX
KOHTEKCTa KyJIbTYPHBIX TPaJAULIUNA U HAPOJIHOTO TBOPUECTBA; CPEIICTB;
- TOTOBHOCTh K CaMOBBID@KEHHIO B pa3HbIX BHUJAAX |- YMETh ONEPUPOBATh MOHATHAMU: TOUKA, IIpsiMasi, JIOCKOCTD,
HCKYCCTBa, CTpEMJIEHHWE MpPOSBIATh KayecTBa TBOPUYECKOH | IPOCTPAHCTBO, JIBYTPAHHBIN YTOJI, CKPELIMBAIOLIUECS MPsSIMBbIE,
JUYHOCTH; [apaJuleIbHOCTh M NEPIEHIUKYJISIPHOCTh  MNPSAMBIX U
OBnanenue YHHUBEpPCaIbHBIMU KOMMYHHMKATHUBHBIMU | IJIOCKOCTEH, YIOJl MEXIY MPSMBIMH, YTOJI MEXAY HpsIMOW U
NEeHUCTBUAMMU: IJIOCKOCTBIO, YTOJl MEX/Y IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH
a) obieHue: 0 TUIOCKOCTH, PACCTOSIHHME MEXIy MpPsIMBIMU, PacCTOSHUE
- OCYIIECTBJIATH KOMMYHHKAIIMH BO BceX c(hepax >KU3HU; MEX/y TIOCKOCTSIMH;
- pacno3HaBaTh HeBepOaJbHBIE CpEICTBAa  OOILEHUS, |- YMETh UCIOIb30BaTh MPH PELICHUU 33]a4 U3y4YeHHbIE (aKThI
[IOHMMAaTh 3HAYEHHWE COLMAIbHBIX 3HAKOB, PACIIO3HABAaTh|HW TEOPEMBbl IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl
MPEANOChUIKA  KOH(JIUKTHBIX ~ CUTyallMd M CMSATr4Yarh | 00bEKTOB OKPYXKAIOIIET0 MHUpa
KOH(JINKTHI,
- pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C
HCII0JIb30BAHUEM SI3bIKOBBIX CPE/ICTB
OK 06 ITposiBnsaTh - OCO3HaHHE OOYyYaroIIMMUCS POCCUMCKON TI'pakJaHCKOH |- yMETh ONEPUPOBATh MOHATHIMU: IPSIMOYTOJIbHAs CHCTEMA
Ipa)/1aHCKO- UJEHTUYHOCTH; KOOpJMHAT, KOOPJMHATHI TOUKH, BEKTOP, KOOPAUHATHI
MaTPUOTHYECKYIO - LIEJICHANpaBICHHOE PAa3BUTUE BHYTPEHHEW IIO3ULMU | BEKTOPA, CKAJISPHOE MPOU3BEIECHUE, YTOJI MEXAY BEKTOPAMH,
MO3ULHIO, JUYHOCTH Ha OCHOBE JIYXOBHO-HPABCTBEHHBIX IIEHHOCTEH |CcyMMa BEKTOPOB, IPOU3BEACHHE BEKTOPA HA YHCIIO; HAXOIUTh
JIEMOHCTPUPOBATh HaponoB Poccuiickoit ®exepanuu, HUCTOPUYECKHX U |C MOMOUIbIO U3YYEHHBIX (OPMYI KOOPAUHATHI CepeIMHbI
OCO3HAHHOE MOBEJICHUE | HAIIMOHATIbHO-KYJIBTYPHBIX  Tpaaulluid,  (OpPMHUPOBAHUE | OTPE3Ka, PACCTOSHUE MEX]TY IBYMSI TOUKAMU;
Ha OCHOBE CHCTE€Mbl 3HAUYUMBIX LIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, |-yMETh BHIOUPATh NOIXOAALINNA N3yUE€HHBINH METOJT AT
TpaJULIHOHHBIX AHTUKOPPYILMOHHOIO  MHPOBO33pEHHS, IPaBOCO3HAHUS, | pELLIEHUS 3aJjaui, paclio3HaBaTh MaTeMaTnyeckue GakThl U
00111e4eTI0BEYECKIX 9KOJIOTUYECKOM KYyJIBTYphl, CHOCOOHOCTH CTaBUTh €M U |MaTeMaTHYeCKHEe MOJAEIH B IPUPOIHBIX U OOIIECTBEHHBIX

IICHHOCTEH, B TOM
YUCJIE C YYETOM

CTPOUTD JKU3HCHHBIC IIJIAHBI;
B uactur PAKIAHCKOTO BOCTIMTAHUA:

SBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOINUTH IPUMEPBI
MaTE€MaTUYECKUX OTKPBITUIM POCCUICKON U MUPOBOU

rapMoHHu3alunu - OCO3HAaHUEC CBOUX KOHCTUTYHUHUOHHBIX IpaB 1 | MaTeMaTHIECKOI HAyKH.
MEKHAIIUOHAJIBHBIX 1 O6H33HHOCTCI>'I, YBaKCHHUC 3aKOHA U IPABOIIOPAAKA, - YMCTb OICPpHUPOBATH IMMOHATUAMU: CJ'Iy‘-IElfIHLIfI OIIBIT H
MCKPEIIUTHUO3HBIX - IIPUHATHEC TpagUuIIUOHHBIX HallMOHAJIbHBIX, CJ'Iy‘—IﬁfIHOC CO6BITI/Ie, BCPOATHOCTH cnyqaf/'IHoro CO6I)ITI/I${;
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O01ue KOMIEeTEHIINHU

IInanupyemsle pe3yJbTaThbl 00y4eHHS

O6mme JAucuunimHapHbie
OTHOmeHHﬁ, OGH.IC‘-IGJIOBG‘-ICCKI/IX TYMaHUCTUUYCCKUX U IACMOKPATUUYCCKHX | YMCTh BBIYUCIIATH BCPOATHOCTH C HUCIIOJIB30BAHUEM
MPUMEHSTh CTAaHAAPTHl | IEHHOCTEH; rpadUyecKuX METO/OB; MPUMEHATh (OPMYJBl CIOXKEHUS U
AHTHUKOPPYINIIUOHHOI'O - TOTOBHOCTb HPOTUBOCTOATH HACOJIOIMHU SKCTPEMHU3MA, | YMHOKCHHUA BepOHTHOCTefI, KOM6I/IHaTOpHBIe (baKTBI u
MOBE/ICHUSA HalMOHaNU3Ma,  KceHohoOuH,  TUCKPUMHHALMM 1O |(QopMysisl HpH pelIeHUWH 3ajad; OICHUBAThb BEPOSITHOCTH
COIMAJIBHBIM, PCIUTHO3HBIM, PACOBBIM, HAIUMOHAJIBHBIM |pPCAIbHBIX COGBITHfI; 3HAKOMCTBO CO CJIy‘-IElfIHBIMH
MpU3HAKAM; BEJIMYMHAMHU; YMEHUE MPHUBOJIUTH MPUMEPHl MPOSBICHUS

- TOTOBHOCTH BECTU COBMECTHYIO JACATCIBHOCTh B HHTCPCCAX
IPaKIaHCKOrO OOINECTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B
0011e00pa3oBaTeIbHON OpPraHU3aIMN U JACTCKO-FOHOIIECKIX
OpraHU3aIHsIX;

- YMCHUC B3aHMOIICI>iCTBOBaTI: C cOonMaJIbHbBIMU MHCTUTYyTaMU
B COOTBETCTBHUH C MX (DYHKIMAMHU U HA3HAUCHHEM;

- TOTOBHOCTh K TyMaHUTapHOW U  BOJIOHTEPCKOMU
JESTEIIHOCTH;

MIaTPUOTHYECKOT0 BOCIIMTAHUS:

- c(OPMHPOBAHHOCTh poccuiickon IpaXI1aHCKOU

MJICHTUYHOCTH, NIaTPUOTU3MA, YBAXKEHU K CBOEMY HApOAy,
YyBCTBAa OTBETCTBEHHOCTH Iiepen PomguHoi, ropaoctu 3a
CBOM Kpail, cBOXO PonnHy, CBOM S3BIK M KYJBTYpY, IPOILIOE
Y HaCTOs1Iee MHOTOHALMOHAJIBHOIO Hapoaa Poccuny;

- IIEHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M IPUPOJHOMY HACICAMIO, IMAMATHUKAM,
TpaguuusiM HapoaoB Poccuum, nocrmwxkenusim Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- ujaelHas YOEeXJIEHHOCTb, TOTOBHOCTb K CIIy’)KEHHIO U
3amre OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyIb0Y;
OCBOEHHBIE OO0YYaIOUIMMUCS MEXIPEAMETHBIE MOHITUS U
YHUBEpCAJbHbIE  yueOHble  JCWCTBUS  (PEryJSTHBHBIE,
M03HABaTENIbHbIE, KOMMYHUKAaTUBHBIC);

- CIIOCOOHOCTh MX HCHOJb30BAHUS B I03HABATEIbHOH U
COLIMAIIBHON TPAKTHUKE, TOTOBHOCTh K CaMOCTOSITEJIbHOMY

3aKkOHa OOJIPIIMX 4YHCEN B MPHPOTHBIX M OOLIECTBEHHBIX
SIBJICHUSIX
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O01ue KOMIEeTEHIINHU

IInanupyemsle pe3yJbTaThbl 00y4eHHS

O6mme JAucuunimHapHbie
IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4€OHOM IESITENbHOCTH,
OpraHu3aluu y4eOHOro COTPYJIHUYECTBA C
negaroruyeCKuMu paGOTHI/IKaMI/I u CBCpCTHUKAMH, K

Y4acTUIO B MMOCTPOCHUM WHIUBUAYaIbHONH 00pa3oBaTeIbHOM
TPACKTOPHUH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIeI0BATENbCKOM,
MPOEKTHOU M COILMATILHON NEATEIbHOCTH

OK 07 CozeiicTBOBaThL
COXpaHEHUIO
OKpYKaroIllen Cpebl,
pecypcocOepeKeHuIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/JICTBA,

3P PEKTHBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

- HE IPUHUMATH JICHCTBHSI, IIPUHOCSIINAE BPE OKPYIKAFOIIEH
cpene;

- YMETh NMPOTHO3UPOBATh HEOIATONPHUITHBIC YKOJIOTHICCKUE
IIOCJIEICTBUS IIPEATIPUHUMAEMBIX JEHCTBUM, IPEIOTBPAILATH
ux;

- paclupuTh
HaIpPaBJICHHOCTH;
- paspabareiBaTh IUIaH PEHICHHUS MPOOJIEMBI C YYETOM
aHaJM3a WMCKOIIUXCS MaTCPUAIBHBIX M HEMaTepUAIbHBIX
pecypcos;

- OCYIIECTBISITh II€JICHANPABICHHBIA MOWCK IepeHoca
CPEJICTB U CIIOCOO0B IEHCTBHS B TPO(ECCHOHATIBHYIO CPENY;
- yMeTb TIEPEHOCHTh 3HAHUA B T[O3HABATEIbHYIO U
IMPAKTUYCCKYIO oOnactu KHU3HEACATCIIbHOCTH,

- TpeliaraTh HOBbIE MPOEKTHI, OIIEHUBATh UAECU C MO3UIUU
HOBU3HBI, OPUTVUHAJIBHOCTH, HpaKTI/I‘-ICCKOI\/JI 3HAYUMOCTH,

- J1aBaTh OLICHKY HOBBIM CHUTYallUsSIM, BHOCUTh KOPPEKTHBHI B
ACATCIIBHOCTD, OLICHUBATE COOTBECTCTBUC PE3YJILTATOB LCIISAM

OIIBIT JACATCIIBHOCTH JKOJIOTHYCCKOM

- YyMETh ONEPUPOBATh MOHATHAMU: (YHKIHS, HENpepbIBHASL
(GyHKOMSA, TPOM3BOJHASA, INEPBOOOpa3Hasi, OMpEACICHHBIN
UHTETpall; YMETh HaxOJUTh MPOU3BOJHBIC SJIEMEHTAPHBIX
(yHKIHA, UCTIOJIB3YSI CIIPABOYHBIC MaTEpHUAJIbl; UCCIEIOBATh B
MPOCTEHINX cay4asX (YyHKIUH HA MOHOTOHHOCTh, HAXOIUTh
HauOOJbIINE W HAUMCHBIINE 3HAYCHUS (QYHKIUH; CTPOUTH
rpauku  MHOTOWICHOB C  HMCIIOJIb30BaHMEM  arlapara
MaTEeMaTUYeCKOro aHalin3a; MPUMEHITh MPOU3BOJIHYIO IPHU
pelICHUW  3aJad  Ha  JBIDKEHHE, pemaTh  MPaKTHKO-
OpPUEHTHPOBAHHbBIE 3aJ]a4l Ha HAWOOJIbIIME M HAMMEHBIITHE
3HAYEHUs], HA HAXOXKJICHUE MyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONEPUPOBATh MOHATUSIMHU: JTBUKCHUE B MPOCTPAHCTRE,
nonobHple  (QUTYpel B TMPOCTPAHCTBE,  HCIOIB30BATh
OTHOIIICHUE TUIONIA/Ie TMOBEPXHOCTEH M OOBEMOB TOIOOHBIX
buryp npu peuieHun 3a1ad;

- YMETh BBIYHCIIATh T€OMETPUUECKHUE BEIIMUMHBI (JIJTUHA, YOI,
wiomanb, oO0bEM, TMJOWAAb IOBEPXHOCTH), HCIOIb3YS
M3y4eHHbIE (OPMYIIbI U METOIbI

IIK 1.3. Baanetsb
HaBBIKAMH ITOJITOTOBKHU
FOPUANYECKUX
JIOKyMEHTOB, B TOM
YHCIIE C
HCITOJIb30BaHUEM

-BJIaICHUC HaBBIKaAMU HO3HaBaT€J'II>HOI\/'I, ytle6H0-
HCCIIEIOBATENLCKON U TPOEKTHOM JIeATEIHHOCTH, HaBBIKAMU
paspenieHuss TpoOJeM; CHOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITETEHOMY MTOHUCKY METOJIOB pelieHus
MPAKTUYCCKUX 3ajJad, NPUMCHCHHIO Pa3JIWYHBIX MCTOIOB
MTO3HAHUS;

- YMCHHEC CaMOCTOSATCIbHO OLICHUBATh U IIPUHUMATDL PCUICHUA,
OMpCACIIAOIINC CTPATCruro ITOBCACHUA, C yueToOM
rpaXa1aHCKUX U HPaBCTBECHHBIX HeHHOCTeﬁ
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IInanupyemsle pe3yJbTaThbl 00y4eHHS

O6mme JAucuunimHapHbie
UH()OPMAITMOHHBIX -YyMEHHUE HCIIOJIb30BaTh CpeACTBa HWH(GOPMAIMOHHBIX U
TEXHOJIOTHI KOMMYHHKAITMOHHBIX ~TexHojoruk (maee — UWKT) B
perieHnun KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3allMOHHBIX 3aJad C coOirojeHueM TpeOoBaHU
3PrOHOMUKH, TEXHUKH 0€30macHOCTH, TUTHEHBI,

pecypcocOepekeHusi, MPABOBBIX U ITUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

- yMEHHE CaMOCTOSATE/ILHO OICHWBAaTh W TMPHUHAMATH
peIICHHMsI, OTPEACISIOIINE CTPATETHIO TIOBEACHHUS, C YIETOM
IPaKIAHCKUX M HPABCTBEHHBIX I[CHHOCTEH
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2. COJJEP)KAHUE YUYEBHOM JUCHUILIMHBI U
TEMATHYECKOE INTAHUPOBAHUE

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOH padoThl

Bua yueOHoii padoThI Oobvem 6
uacax*

O0beM 00pa3oBaTeJbHONH MPOrpaMMBbI IV CIIUILTHHBI 230

B T.Y.

OCHOBHOE co/Iep:KaHue 220

BT. U..

TEOpETHYECKOe 00yUueHne 106

NPaKTUYECKUE 3aHATHS 58

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cO/lep:KaHue (Colep:KaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. U..

TeopeTudeckoe o0ydeHue 4

PAKTUYECKHUE 3aHSTUS 52

NuauBuayanbHblil NPOEKT (0a/Hem) HeT

IIpomexxkyTouHasi aTTecTanus (IK3aMeH) 10
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2.2. TeMaTHYeCKHUi IJIAH U COJAEPKAHME TUCUMILIIMHBI

HaumenoBanue pa3aejioB U TEM

Coaep:xanue yueOHOro MaTepuaJa, JjabopaTopHblie 1
NpaKkTHYecKue padoThl, CAMOCTOATE/IbHAsI padoTa 00y4aromuxcs

Oo0Lem
42C0B

dopmupyeMble
KOMITETEHIU U

PA

3JIEJI 1. HIOBTOPEHUE KYPCA MATEMATHKHA OCHOBHOM IIKO.JIbI

HeJ’IB H 3aa491 MaTCMATUKU IIpH
OCBOCHHWU CIICHIUAJIBHOCTHU

bazoBrie 3HaHUS 1 YMCHUS 10 MATEMAaTHUKE B HpO(i)eCCHOHaHBHOfI B
IMOBCEIHEBHON JeATCIILHOCTH.

Uucna u BeluncieHus. Beipaxxenus
U ripeoOpa3oBaHUs

IpakTnyeckoe 3ansitue Ne 1. JlelicTBus Ha/l MOJOKUTEILHBIMU U
OTpI/ILIaTe.HI)HI)IMI/I qucijiaMu, O6I)IKHOBGHHI)IMI/I U JCCATUYHBIMU IIpO6$IMI/I.
JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOKEHHS.

FCOMeTpI/IH Ha IIJIOCKOCTHU

IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COIep:KaHue (coaepKaHue
NPHUKJIATHOT0 MOIYJIA)

Buer mutockux ¢uryp u Ux miomnais.
IIpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U B KypCe T€OMETPUU Ha IJIOCKOCTH

IpakTuyeckoe 3ansaTue Ne2. Buasl miockux GUTyp U UX IDIOMAb.
IIpakTUKO-OPUEHTUPOBAHHBIE 33/1a4U B KYPCE TEOMETPUU HA INIOCKOCTH

HpOHCHTHBIG BBIYUCIICHUS

IIpakTuueckoe 3ansaTue Ne3. [IpocTsie IpOLEHTHI, pa3HbIe CIIOCOOBI UX
BbIunciaeHMsl. CII0KHbIE POLICHTHI

VYpaBHEHHUsI U HEPABEHCTBA

IIpakTuyeckoe 3ansaTue Ne 4. Jluneiinsie, KBapaTHbie, APOOHO-TUHEWHBIE
YPaBHEHUS U HEPABEHCTBA

Cucrembl ypaBHEHUN U HEPABEHCTB

IIpakTuyeckoe 3ansaTue Ne 5. CriocoObl pelIeHUs] CUCTEM JIMHEWHBIX
ypaBHeHui. [lonarusa: Mmatpuna 2x2 u 3x3, onpenenurens Marpuiel. Meton
["aycca. CucteMbl HeTMHEHHBIX ypaBHEeHHH. CHcTeMbl HEPABEHCTB

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
IIK 1.3

PA3JIEJI 2. KOMIIVIEKCHBIE YN CJIA

KoMmnekcubie uncia

[TonsiTne koMIIeKkcHOrO yncia. ConpsyKeHHbIE KOMIUIEKCHBIE YNCIIa, MOYJIb
U apryMEHT KOMIUIEKCHOro yncia. dopma 3arrcu KOMIUIEKCHOTO YKciia
(reomeTpuyeckasi, TPUTOHOMETpUYEcKasi, anredpandeckas). Apudmernueckue
JIENCTBUS C KOMIIJIEKCHBIMH YHCJIaMU

IIpakTnyeckoe 3ansiTue Ne 6. Apudmernueckue 1eHCTBUS ¢ KOMITJIEKCHBIMU
YyHClIaMu

HpI/IMCHeHI/IC KOMIIJICKCHBIX YU CCII

IIpakTyeckoe 3ansaTHe Ne 7. BrilosIHEHNE pacyeTOB C IOMOILBIO

OK-01, OK-03, OK-
04, OK-07
K 1.3
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HaumenoBanue pa3aejioB U TEM

Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs

Oo0LeMm
42C0B

dopmHpyeMble
KOMITETEHIIM U

KOMIIJICKCHBIX YHCCII. HpI/IMepLI HCIIOJIb30BaHMA KOMIIJICKCHBIX YHCCJI

PA3JIEJI 3. OCHOBbBI TPUTTOHOMETPUHU. TPUTOHOMETPUYECKHUE ®YHKIIUN

Tpuronomerpuueckue GyHKIUU Pannannas mepa yria. IToBopoT TOUKM BOKPYT Hadyajla KOOPAHUHAT. 4
IIPOU3BOJIBHOTO YIJIa, YUCIIA. Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHI'€HCa. 3HaKU CHHYCa,
Panuannas u rpagycHas Mepa yria | KOCUHYcCa, TAHI€HCA U KOTAHI'€HCa 110 YETBEPTSAM. 3aBUCUMOCTh MEKIY
CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTaHI'€HCOM OJHOI0 M TOrO XK€ yrIia
IpakTuyeckoe 3ansaTue Ne 8-10. Pemenue 3amau. UncnoBas OKpyKHOCTb. 2
Pangunannas u rpagycHas mepa yria. Tpuronomerpuyeckue QyHKIMH
IIPOM3BOJIBHOIO YT, YUCIA.
OCHOBHBIE TPUTOHOMETPUYECKHE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC 2
TOXECTBA. yIJ10B o U - 0. Dopmyiisl npuBeIeHUs
DopmyJIbl IPUBEACHUS IIpakTuyeckoe 3ansaTue Nell. Pemenue 3anau. OcHOBHBIE 2
TPUTOHOMETPUUECKHUE TOKECTBA.
PopMyJIbl IPUBEACHHUS
Cunyc, KocuHyc, TaHreHe cyMMbI 1 | CymMma U pa3HOCTb cuHYcOB. CyMMa U pa3HOCTbh KOCHUHYCOB. CHHYC U KOCHHYC 4
Pa3HOCTH JIByX yTJIOB NBOHHOrO yria. @opmMyiisl 0J0BUHHOTO yria. IIpeoOpa3oBanus cyMMbl
CuHyC 1 KOCUHYC JBOMHOIO yria. | TPUTOHOMETPUUYECKUX (PYHKIMI B IPOU3BEIECHNE U POU3BEICHUS B CYMMY.
@DopMyJIBl TOJIOBUHHOTO yIJla BeipaxkxeHue TpUroHoMeTprueckux (yHKIMNA Yepe3 TaHT'€HC MTOJIOBUHHOTO
aprymeHra. [lpeobpazoBanusi IpoCTEHIINX TPUTOHOMETPHUUECKHUX BbIPAKEHHM
IIpakTyeckoe 3ansaTue Ne 12. Pemenue 3anay. CuHyc, KOCUHYC, TAHT€HC 2
CYMMBI M Pa3HOCTH JIByX yTJIOB
CuHyC 1 KOCHHYC IBOMHOTrO yria. @opMyJibl IOJIOBUHHOTO yIJia
@ynk1uy, ux ceoiicta. Cnocodsl | O6nacTh onpeeseHuss © MHOXKECTBO 3HaueHUH QyHkiuid. YETHOCTS, 2
3aj1aHusl QyHKIUN HEUYETHOCTb, IEPUOJUUHOCTh PyHKIMHA. CriocoObl 3a1aHust QYHKIUI
Tpuronomerpuueckue GyHKINH, OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUE€HUI TPUTOHOMETPHUECKUX 2
UX CBOMCTBA U rpapuku byskuil. Y¢THOCTH, HEYETHOCTD, MEPUOTUYHOCTH TPUTOHOMETPHUUECKHUX
¢yukuuii. CoiicTBa U rpaduKu QYHKUUHN y=cosx, y=sin X, y=tg x, y=ctg X.
IIpakTuyeckoe 3ansaTue Ne 13. CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIIMIA 2
[Ipeo6pa3zoBanue rpadukoB CixaTtue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIHH. 2
TPUTOHOMETPHUYECKUX (DYHKIMH [TpeoOpa3oBanue rpadukOB TPUTOHOMETPUUECKUX (PYHKITHI
IIpakTuyeckoe 3ansaTue Ne 14. [IpeoOpazoBanue rpadukos 2

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
K 1.3
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HaumenoBanue pa3aejioB U TEM

Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs

Oo0LeMm
42C0B

dopmHpyeMble
KOMITETEHIIM U

TPUTOHOMETPHUYECKUX (YHKIMN

Omnucanne Mpou3BOICTBEHHBIX
MIPOIIECCOB C TOMOIIBIO TPaPHUKOB
byHKIHHA

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE
MPUKJIAJTHOI0 MOAYJIfAA)

Hcnonp30BaHre CBOMCTB TPUTOHOMETPHUUECKUX (QYHKIUI B
po(ecCHOHANTLHBIX 33a9ax

OOpaTHbIC TPUTOHOMETPUICCKUE
GbyHKIIH

Ob6parnble Tpuronomerpuyeckue GyHkun. Mx cBolicTBa u rpaduku

IIpakTnyeckoe 3ansiTue Ne 15. OGpaTHbie TPUTOHOMETPUYECKUE (PYHKIIUU

N

Tpuronomerpuyeckue ypaBHEHUs U
HEPaBEHCTBA

VYpaBHeHue cos x = a. YpaBHeHue Sin X = a. YpaBHenue tg X = @, ctg x = a.
Pelenne TpUroHOMETPUYECKUX YPAaBHEHU OCHOBHBIX TUIIOB: ITPOCTEUILINE
TPUTOHOMETPUUECKHUE YPAaBHEHUS, CBOJSAIINECS K KBAJPaTHBIM, PELLIacMble
Pa3NoKEHUEM Ha MHOKUTEIIU, OJJHOPOIHBIE.

[Ipocreiimne TPUrOHOMETPUYECKUE HEPABEHCTBA

IIpakTnueckoe 3ansaTue Ne 16-17. Perienre TpuroHOMeTpUUYECKUX
YPaBHEHHUH OCHOBHBIX TUIIOB: IPOCTEHIINE TPUTOHOMETPUUECKHUE YPABHEHUS,
CBOJALLMECS K KBAaJIPaTHBIM, PEIIAEMBIE PA3JI0KEHUEM Ha MHOXKUTEIIH,
onHOopoaHsble. IIpocTeimme TPUroHOMETPUIECKUE HEPABEHCTBA.

CucreMbl TPUTOHOMETPUUYECKUX
ypaBHEHUH

CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN

IIpoBepounasi padora.

ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUil. Perienne
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB B TOM UHUCJIE C
MCIIOJIb30BaHUEM CBOMCTB (DYHKIIUH.

PA3JIEJI 4. CTEIIEHU U KOPHU. CTEIIEHHASA ®YHKIUA

CrenenHas pyHKLUS, €€ CBOUCTBA

[ToHsiTHE KOpPHA N-0M CTENEHU U3 IEUCTBUTEIBHOrO Ynciaa. OyHKIUH y = Vx
ux cBoicTBa 1 rpaduku. CBoiicTBa KopHS n-oif crenenu. [IpeoOpa3oBanue
UppalMOHATILHBIX BbIpakeHul. [IoHATHE cTeneHt ¢ T00BIM pariiOHAIbHBIM
nokazareneM. CteneHHble GYHKLINHU, X CBOMCTBA U IrpaduKu

IIpakTnyeckoe 3ansiTue Ne 18. Pemenue 3agau. CrenenHast QyHKIHs.
[TpeoOpa3oBanue UppalMOHANBHBIX BeIpakeHHH. CBOMCTBA KOPHS n-oi
CTEIICHH.

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-07
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HaumeHnoBaHue pa3aesioB U TeM Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1 O0bem ®opmupyembie
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs 4acos KOMIIeTeHIIHH
PaBHOCWIBHOCTB HpPALIMOHAIIBHBIX YPAaBHEHUN U HEPAaBEHCTB. MeToabI NX 2
Pemenne nppannoHaaibHbIX pemeHus. Pernenne uppauoHaabHbIX YPAaBHEHUM U HEPABEHCTB
YPaBHEHUN U HEPABEHCTB IIpakTyeckoe 3ansaTue Ne 19. Pemenve nppaunoHaabHbIX YpaBHEHUN U 2
HEPABCHCTB
PA3JIEJI 5. IOKA3ATEJIbHAA ®YHKIIUA
[TokazaTenpHas GyHKIHS, €€ CreneHb ¢ IPOU3BOJIBHBIM JICHCTBUTEIBHBIM MTOKa3aTenaeM. OnpeneneHue 2 OK-01, OK-02, OK-
CBOICTBa noKa3aTeabHON (PyHKINH, ee CBOICTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHHEM 03, OK-04, OK-05,
nokasareiabHON QyHKIuM. Perienne nokazaTelbHbIX YpaBHEHUI OK-07
(YHKIIMOHAIbHO-TPaUUECKUM METOAOM
IpakTnyeckoe 3ansitue Ne 20. Pemienue 3amay. 2
Pemenne nokasaTtenbHbIX Pemenne nokasarenbHbIX ypaBHEHUN METOIOM YPaBHUBAHUS IT0KA3ATENEH, 2
YPaBHEHUI U HEPABEHCTB METO/I0M BBEJICHUS] HOBOW IIEPEMEHHOM, ()yHKIIMOHATIBHO-TpapUUeCKuM
MeToJI0M. Pelienne nokasareabHbIX HEPABEHCTB
IIpakTuyeckoe 3ansaTue Ne21. Pemienre nokasaTesbHbIX YPAaBHEHHH U 2
HEPABEHCTB
CucreMsl TOKa3aTeIbHBIX Pemenne cuctem nokasaTeybHbIX ypaBHEHUN 2
YpaBHEHUU
PA3JIEJI 6. JOI'APUD®MBI. JOI'APUOMUYECKASA ®YHKIUA
Jlorapudm uucna Jlorapudm uncna. JlecATHYHBIN U HATYpaIbHbIA JOrapuQMmbl, YUCIIO €. 2
CgoiictBa snorapupmos. Onepanus | CpolicTBa sjorapudmo. Onepaiiysi JorapupMupoBaHus
norapupMUpOBaHUS IIpakTuyeckoe 3ansaTue Ne 22. Pemenue 3anau 2
Jlorapudmuueckas pyHkuus, ee Jlorapudmmueckas GyHKIUS U €€ CBONCTBA 2
CBOHCTBA IIpakTuyeckoe 3ansiTue Ne 23, Jlorapudpmuyeckas QyHKIUS U €€ CBOMCTBA 2 OK-01, OK-02,
Pemenue norapupmMudeckux [TonsiTue norapupmudeckoro ypaBHeHus. Oneparust noreHuupoanus. Tpu 4 OK-03, OK-04,
YpaBHEHUI U HEPABEHCTB OCHOBHBIX METO/Ia pEHICHHS] TIOTapU(PMUUECKUX YpaBHEHUI: PYHKIIMOHAIBHO- OK-05, OK-07
rpaduveckuii, MeTo]l MOTEHIIMPOBAHUS, METO/] BBE/IEHUS HOBOW NIEPEMEHHOI. IIK 1.3
Jlorapudmuaeckue HepaBeHCTBA
IIpakTnyeckoe 3ansiTue Ne 24-25. Pemenue norapupMu4ecKux ypaBHEHUNA U 2
HEPABEHCTB
Cuctemsl JorapupMUIECKUX AJNTOpUTM peLIeHHs CUCTEMbI ypaBHEHH. PaBHOCHIIBHOCTD JIoTapu(pMUIecKux 2
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Oo0LeMm
42C0B

dopmHpyeMble
KOMITETEHIIM U

YpaBHEHUU

YpPaBHEHUI U HEPABEHCTB

Jlorapudmsl B mpupo/ie U TEXHUKE

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEPKAHUE
MPUKJIAJTHOI0 MOAYJIfAA)

[Tpumenenue norapudma. Jlorapudbmudeckas cnupanib B npupoje. Ee
MaTeMaTHYeCKHE CBOMCTBA

PA3JIEJ 7. IPAMBIE U IIVIOCKOCTH B ITIPOCTPAHCTBE

OCHOBHBIE MOHATHUS CTEPEOMETPHH.

Pacnonoskenue npsMbIX 1
IJIOCKOCTEN

ITpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPSIMast, JIOCKOCTb,
npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpui. [lepecekatomuecs,
napaJuleIbHbIe U CKpeluBaronecs npsamele. [IpusHak u cBOKWCTBO
cKpelBaromuxcs npsaMbix. OCHOBHbIE IPOCTPAHCTBEHHBIE (PUTYPHI.

[TapannensHOCTD U
HEePIEHAUKYISIPHOCTD MPSIMBbIX,
IIPSAIMOM U INIOCKOCTH, TUIOCKOCTEN

[TapannensHble npsiMas v mockoctb. Onpenenenue. [lpusnak. CpoiicTaa.
[TapannensHble miiockocty. Onpenenenue. Ilpusznak. CroiicTaa.

IlepnenaukymnsapHsle npsamele. [lapamuienbHble TpsMble, NEPIEHIUKYIAPHBIE K

wiockocTy. [Ipu3HaK nepneHuKyIIpHOCTH NPSAMON U MJIOCKOCTH.
Joxa3arensctBo. Ilepnenaukynsap u HakinoHHad. [lepnenaukynsapHsie
wiockocty. [Ipu3Hak nepnenauKyIsIpHOCTH II0cKocTel. PaccTosnus B
IIPOCTPAHCTBE

IIpakTuyeckoe 3ansiTue Ne 26. Pemenue 3anau

Teopema o0 Tpex nepHeHIuKyIsipax

Teopema o Tpex nepneHauKyJsgpax. JlokazaTenbCcTBO. YToa MexAy NpsiMoi U

IUIOCKOCTBI0. YTOJ MCIKAY IIOCKOCTAMU

IIpakTuyeckoe 3ansaTue Ne 27. Pemenue 3anau

IIpakTuyeckoe 3ansaTue Ne 28. Pemenue 3anau. [Ipsimble u TII0CKOCTH B
IIPOCTPAHCTBE

OK-01, OK-03, OK-
04, OK-07
K 1.3

PA3JIEJI 8. KOOPAUHATBI 1 BEKTOPBI

JlexkapTOBBI KOOPIUHATHI B
MIPOCTPAHCTBE.
Bexropsl B mpocTpaHcTBeE.

JlekapToBbl KOOpAMHATHI B ITpocTpaHcTBe. [Ipocreitmue 3axaun B
KoopauHartax. PaccTosiHue Mexay J1ByMsI TOUKAMH, KOOPJIMHATHI CEPEIUHBI
oTpe3ka. BekTopsl B mpoctpancTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHne BeKTopa Ha yucio. KoMmianapHasie BEKTOpbI. CKalnsipHOE
IIPOU3BEJECHNUE BEKTOPOB. Pa3noxkeHue BEKTOpa 1o TpeEM HEKOMIUIaHAPHBIM
BeKkTOpaM. KoopauHaTel BEKTOpa, CKAIIPHOE MPOU3BEICHHE BEKTOPOB B

KOOpAWHATaX, YIroJ MCKAY BCKTOPAMHU, YI'OJI MCIKAY HpHMOﬁ 1 IJIOCKOCTBIO,

OK-02, OK-03, OK-
04, OK-07
IIK 1.3
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Oo0LeMm
42C0B

dopmHpyeMble
KOMITETEHIIM U

YI0JI MEK1Y TIOCKOCTSIMU. Y PaBHEHUE TIOCKOCTH. [ '€OMETpUUYECKU CMBICIT
onpeaenauTens 2x2

IIpakTyeckoe 3ansaTue Ne 29. Pemenue 3anay. /lekapToBbl KOOPIMHATHI B
IIPOCTPAHCTBE.
BekTopsl B IPOCTPAHCTBE.

[IpakTHKO-OpHEHTUPOBAHHBIE
3a/la4 Ha KOOPAMHATHON
IJIOCKOCTH

IIpakTyeckoe 3ansaTue Ne 30.
IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAEpPKAHMeE (COEPKAHUE
MPUKJIAJTHOI0 MOYJIfA)

KoopaunatHas miaockocTs. Beruucinenue paccTosiHU U MIomaaen Ha
m1ockocTi. KosmuecTBeHHbIE pacueTsl

IIpakTuyeckoe 3ansaTue Ne 31. [IpoBepounas padora. Pemenue 3anay.
KoopauHAaThl U BEKTOPBI

PA3JEJ 9. TPOU3BOJHASA ®YHKIIUHU, EE IPUMEHEHUE

[TonsiTe TPOM3BOIHOM.

Omnpenenenne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOBI €€ 3aJaHusl.
CBoiicTBa YMCIIOBBIX MOCeA0BaTeNbHOCTEN. Onpenenenue npeaena
MOCJIEI0BATEIbHOCTH. Briuncnenue npenenos nocienoBarenbHocTel. [Ipenen
¢dbynkuun Ha 6eckoneunoctd. [Ipenen pynkiuu B Touke. [Ipupamienue
aprymenrta. [Ipupamenue pyHkiuu. 3agauu, MPUBOASIIIUE K TOHITUIO
npou3BOHON. Onpesienienre MPOu3BOIHON. AJITOPUTM OTBICKAHUS
IIPOU3BOJHOMN

IIpakTuyeckoe 3ansaTue Ne 32. Pemenue 3anau. Yucnosas
MIOCJIE/IOBATEIbHOCTb, MIPEJIEN YUCIOBOM mocaeaoBarebHoCTu. [IponsBoanHast.

HpOI/BBOI[HBIe CYMMBI, pa3HOCTHU
IMPOU3BCACHUS, YACTHOI'O

IIpakTnyeckoe 3anaTue Ne 33. Pemenue 3anau. @opmyiibl
muddepentmpoanus. [Ipasuna tuddepeHpoBanus

IIpousBoaHbIe
TPUTOHOMETPUYECKUX (QYHKIHI.
[Tpon3BoHas CIOKHON (PYHKLIUU

Onpenenenue cnoxxHoi ¢pyHkuuU. [Ipon3BogHAS TPUTOHOMETPUYECKUX
dbyukiuii. [IpousBoaHas cinoxHON QYHKIIUU

IIpakTuyeckoe 3ansaTue Ne 34. Pemenue 3anau. [IpousBoanas
TpuroHoMmerpuueckux GyHkiuii. [IpousBoHas cioxHON QYHKIIMU

ITonsTHE O HEMPEPBHIBHOCTH
¢byHkuu. Merosr HHTEpBAaJIOB

[Tousitue HenpepsiBHOW (yHKIMU. CBOcTBa HenpephIBHOHN QyHKIUHN. CBS3b
MEX1y HETIPEPBIBHOCTHIO U U HepeHIINPYyEMOCThIO (DYHKIIUN B TOUYKE.
AJNTOpUTM pellIeHUs] HEPABEHCTB METOJJOM MHTEPBAJIOB

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
IIK 1.3
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HaumeHnoBaHue pa3aesioB U TeM Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1 O0bem ®opmupyembie
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs 4acos KOMIIeTeHIIHH
IIpakTuyeckoe 3ansaTue Ne 35. Pemenne 3anad. HermpepbiBHOCTH (DyHKITUH. 2
Penienrie HepaBeHCTB METOIOM MHTEPBAJIOB
I'eomerpuueckuii u puzndecKuii ["'eomMeTpHUUYECKHIT CMBICI TPOU3BOAHOMN (PYHKIIMH — yTrI0BOI KO UIIEHT 2
CMBICJI IPOU3BOIHOM KacaTeNbHOH K rpaduky QYyHKIIUN B TOUKE. Y paBHEHUE KacaTeIbHOM K
rpaduky QyHKIUH. AJITOPUTM COCTaBIICHUS YPAaBHEHUS KacaTelIbHON K
rpaduky pyHknun y=f(x). ®uzundeckuii (MEXaHHUYECKHIT) CMBICI IPOU3BOTHON
— MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t)
IIpakTueckoe 3anaTue Ne 36. Pemenue 3anau. ['eomerpuueckuii u 2
(U3UYECKUI CMBICI TPOU3BOTHOM
1 CEMECTP JI-72
3-72
MonotoHHOCTh pyHKIMH. ToUKH Bospacranue u yosiBanue GpyHKIINHM, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS 4
JKCTpeMyMa byHKIMM 3HaKy npou3BoaAHO. [ToHsATHE MPOU3BOIHOI BBICIIETO MOPSIIKA,
HccnenoBanue GyHKIMA U COOTBETCTBUE 3HAKa BTOPOI MPOU3BOJIHOM BBITYKIOCTH (BOTHYTOCTH)
MOCTPOCHUE TpadUKOB byHKIIUM Ha OTpe3Ke. 3aayil Ha MaKCUMyM U MUHUMYM. [loHsTHe
ACHMIITOTBI, CHOCOOBI UX OTIPENIEICHUs. AJITOPUTM HCCIIEIOBAHUS (PYHKINU
NIOCTPOCHHUS €€ rpaduKa ¢ MOMOUIbIO POU3BOAHOM.
IpakTuyeckoe 3ansaTue Ne 37-39. Pemenne 3amau. MccnenoBanue GpyHkmum 2 OK-01, OK-02, OK-
Ha MOHOTOHHOCTb M IIOCTPOEHHE TPadhUKOB 03, OK-04, OK-05,
HaubGonbiee n HanMeHbIIIEE IIpakTuyeckoe 3ansaTue Ne 40. Pemenne 3anay. Haxoxaenne HanOoabIIero u 2 OK-06, OK-07
3Ha4YeHUs1 QYHKIHUU HAMMEHBIIIETO 3HAYCHUH (PyHKITHIA 1K 1.3
Haxoxnenue ontumansHOro IpakTuyeckoe 3ansaTue Ne 41. Pemenue 3anau. Ilpogeccnonanbuo- 1
pe3yJibTarta ¢ MOMOIIBIO OPHEHTHPOBAHHOE co/lep:kaHue (coAepKaHUue NPUKJIATHOT0 MOIYJIA).
MIPOU3BOIHOM B MPAKTUYECKUX Haumenbliee 1 Haubosblee 3HaYeHne GyHKIUU
3aja4ax IIpakTuyeckoe 3ansaTue Ne 42, Pemenue 3anau. [IpousBonnast pyHkImu, ee 1
IpUMEHEeHHE
[TpoBepouHas pabora.
PA3/IEJI 10. TIEPBOOBPA3HAS ®YHKINU, EE IPUMEHEHUE
ITepBooOpazHas GyHKIMU. 3aaya 0 BOCCTAHOBJIEHUHU 3aKOHA ABM)KEHHUS 110 U3BECTHON CKOPOCTH. 2 OK-01, OK-02, OK-

[IpaBuna HaXOXACHUS
1epBOOOPA3HBIX

[Tonsitre naTerpUpOoBanHus. O3HAKOMIJICHHE C TIOHATHEM UHTETpaia u
nepBoobOpazHoit ns pyHkimu y=f(x). Pemenue 3a1a4y Ha CBS3b

03, OK-04, OK-05,
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HaumenoBanue pa3aejioB U TEM

Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs

Oo0LeMm
42C0B

dopmHpyeMble
KOMITETEHIIM U

NepBOOOPA3HON U €€ IPOU3BOTHON, BEIUMCIICHHE TIEPBOOOPA3HOM /ISl JAHHOM
bynkuun. Tabnuma popMyt 1 HaXOXKIASHUS ITepBooOpa3HbIX. M3ydeHue
MIpaBHJIa BEIYMCIICHHSI IEPBOOOPA3HON

IIpakTnyeckoe 3ansitue Ne 43. Pemienue 3aay.

Heonpenenenusiii uaTerpan

IIpakTnyeckoe 3ansaTue Ne 44-46. Pemenue 3anad. Beruncnenue
HEOIIPEIeICHHOI 0 HHTerpasa

[Lnomaas KpUBOJIMHEWHOU
tpaneunu. Popmyna Herorona —
JleiiOHMIa

3ajauu, IpUBOASIINE K OHITHIO ONPEIEICHHOTO UHTErpaja — O BBIUUCICHUU
IJIOIIAAN KPUBOJUHENHOMN Tpaneuuu, o nepeMenieHny Touku. [loustue
onpenenéHHOro uHTerpaia. I'eomerpudeckuii 1 pU3NUIECKHii CMbICIT
onpeneneHHoro unterpaita. opmyna Herotona— JleiiOuuia

IIpakTuyeckoe 3anaTue Ne 47-48. Pemenue 3amau. [Tnomans
KpuBoJIMHeNHHOM Tpaneuuu. Popmyna HetoToHa — JleiibHuia

I'eomeTpuueckunii cMbICIT
OINPEJIEIICHHOT 0 UHTETpaia

IIpakTuyeckoe 3ansiTue Ne 49-50. Pemenue 3amau. ['eomeTpuueckuii CMbICIT
OIpE/IeIEHHOr0 UHTErpaia

OnpeneneHHblil HHTErpaj B )KU3HU

IIpakTuyeckoe 3ansitue Ne S1.

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEP:KaHUE (COTepKAHME
NPHUKJIATHOT0 MOAYJIfA)

Perenue 3a1a4 Ha MpUMEHEHNE WHTETpaia JJis BBIYUCICHUS (PU3NYECKUX
BEJIMYMH W TUIONTaAeH

IIpakTuyeckoe 3ansaTue Ne 52, IlpoBepounasi padora. Pemenne 3a1a4.
[TepBoobOpasHas GyHKIIMH, €€ TPUMEHEHHE

OK-06, OK-07
IIK 1.3

PA3JIEJ 11. MHOT'OI'PAHHUKU U TEJIA BPAIIIEHUSA

MHororpanHuku

Bepuunsl, pedpa, rpanu MHOrorpanHuka. Pazseprka. MHOrorpaHHble yriibl.
Beinykisle MHOrOrpanHuku. Teopema Jinepa

ITpusma. Ilpsmas wu  HakioHHas  mnpusma. IlpaBwibHasg  npusma.
[Tapamnenenunen. KyO6. [upamupa. [lpaBunbHas nupamuja. YcedeHHas
nupamuaa. Terpasp.

Cummetpu B KyOe, B apajiesienuIe/ie, B Ipu3Me U MupaMue

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
K 1.3
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HaumenoBanue pa3aejioB U TEM

Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs

Oo0LeMm
42C0B

dopmHpyeMble
KOMITETEHIIM U

Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBienue o npaBUIbHBIX MHOTOIpAaHHUKAX (TeTpaspe, Kyde, OKTadape,
JOJIEKadIpe U UKOCAdIpe).

Tenau IOBEPXHOCTHU BpalllCHUA

[umuuap u koHyc. YcedeHHbIH Konyc. OCHOBaHUE, BbICOTA, OOKOBAs
MOBEPXHOCTh, 00pa3yroIas, pa3Beprka. OceBble CCUCHUS U CCUCHUS,
napasuieJIbHble OCHOBAHUIO

IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COIEeP:KaHUeE (COaepKAHME
NPHUKJIATHOT0 MOIYJIA)

Konyc u ero anementsl. Ceuenne KoHyca (mapauieibHOe OCHOBAaHHUIO U
POXOJIsilIee Yepes BEPIINHY), KOHWYeckue ceueHus. PazBepTka KoHyca

IIpodeccnonaibHO-OpMEHTHUPOBAHHOE COIeP:KaHuUe (CoaepKaAHue
NMPHUKJIAJTHOT0 MOXYJIA)
CumMmMeTpHs B IpUPOJIe, APXUTEKTYPE, TEXHUKE, B OBITY

[ap u chepa, ux ceuenus. KacarenpHas III0CKOCTH K cdepe

IIpakTnyeckoe 3ansiTue NeS53

[TapannenpHOE TNPOEKTUPOBAHUE U €ro cBoWcTBa. Teopema o0 TmIIOIIAIU
OPTOTrOHAJILHOU

MPOEKIMM MHOTOYrOJIbHUKA. B3auMHOE pacnoyioKeHue MPOCTPAHCTBEHHBIX

¢duryp

IIpakTuyeckoe 3ansaTue Ne54-55

Pa3znuunble BUABl MHOTOTpaHHUKOB. VX m3o0paxenus. CeueHus, pa3BepTKU
MHOTrorpaHHukoB. ITnomans moBepxHocTH. Buibl cuMMeTpHii B MpOCTpaHCTBeE.
CuMmmeTpus Tei BpallleH!sl U MHOTOI'PaHHHUKOB.

H3MCpCHI/I$I B TCOMCTpHUUN

O6wem u ero usmepenue. MHrerpanpHas Gpopmyna o0bema.

Qopmynel  o0beMa Ky0a, MPSMOYTOJIBHOTO Tapaslieenurea, TPU3MBL,
HUIMH]IpA.

®opmynbl 00beMa TUpaMuIbl U KoHyca. DopMyJsibl IJIOLIAAN MOBEPXHOCTEN
IUIUHApPA U KoHyca. Dopmyiibl o0beMa 1apa v miaomaan chepsl.

[TogoGue ten. OTHOIIEHUS TUIOMIAEH TMOBEPXHOCTEH M 00BEMOB TOIOOHBIX
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HanmeHnoBaHue pa3ie/ioB U TeM Conep:xanue y4eOHOro MaTepuasa, JJadopaTopHblie U Oo6bem dopmupyemMble
NMPaKTH4ecKHue padoThl, CAMOCTOSATEIbHAsI padoTa 00y4arommuxcs 4acoB KOMIIEeTeHI[ U
TeJ.
IIpakTuyeckoe 3anaTue Ne56-58 2
Brraucnenue wiomane 1 00beMOB
IIpakTuyeckoe 3ansiTue Ne59 2
ITpoBepounas padota
PA3JIEJ 12. MHOKECTBA. JIEMEHTHBI TEOPUU 'PA®OB

MHuoxecTBa [Tonstue Muoxkecta. [lomMuosxkecTBo. Onepanuu ¢ MHOKECTBAMU 2
IIpakTHyeckoe 3ansaTHE Ne6( 2
IIpodeccuonanbHO-OpMEHTHPOBAHHOE CO/Iep:KaHNe (CoepKaHue OK-01, OK-02, OK-
MPUKJIAJTHOI0 MOIYJIfA) 03, OK-04, OK-05,
Omnepanuu ¢ MHOXKecTBamMH. PellieHne npukiIaaHbIX 3a/1a4 OK-06. OK-07

I'pader [Tonsitre rpada. Cesi3HbIil rpad, AepeBo, MUK rpad HA TUIOCKOCTH 2 ’
IIpakTuyeckoe 3anaTue Ne61. Pemenue 3amau. Onepaiuu ¢ MHOXKECTBaMHU. 2 MK 13

Omnuncanue pCalIbHBIX CI/ITyaHI/Iﬁ C IIOMOIIIBIO MHOXXCCTB. HpI/IMCHCHI/IC l"pa(bOB
K PpCHICHHUIO 3a1a4

PA3JEJ 13. JIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKU U TEOPUU BEPOSITHOCTEH

OCHOBHBIE MOHATHUS IlepecTaHOBKH, pa3MEIICHUs], COYETAHUSI. 1
KOMOUHATOPUKH
CoObITHE, BEPOSITHOCTH COOBITHSI. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSATHOCTH CyMMBbI 3
CrnoxeHue 1 yMHOKEHHUE coObITHH. YCIIOBHAs BEPOSTHOCTh. 3aBUCUMBIE 1 HE3aBUCUMBIE COOBITHS.
BEpPOSITHOCTEN Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUH.
BeposiTHOCTB B TpohecCHOHANBHBIX 3a/1auax.
OTHocUTEIbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOMUYMBOCTH.
CraTtuctuyeckoe onpezeneHre BeposiTHOCTH. O1ieHKa BEpOsITHOCTH COOBITUS
JluckpeTrHas ciaydaliHas BeJIMUMHA, | Buael cioydaiiHbix BennduH. Onpeesenne TUCKPETHON CIIy4YaliHON BETUYHHBI. 2
3aKOH €€ pacIlpeeIIeHUs 3aKOoH pacnpeaeneHuss AMCKPETHOM ciryyaliHOW BelanunHbl. Ee uncioBbie
XapaKTEPUCTUKH
IIpakTyeckoe 3ansaTue Ne62. Pemenue 3anau. J{uckpernas ciayuyaiHas 2
BeIMYMHA. Ee YuCI0BbIE XapAKTEPUCTUKH.
3azayn MaTeMaTU4ecKon Bapuanuonnsiii paa. [lonuron yactot u ructorpaMma. CTaTUCTHUECKHE 2

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
K 1.3
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HaumeHnoBaHue pa3aesioB U TeM Coaepsxanue yueOHOro MaTepuaJa, JjabopaTopHblie 1 O0bem ®opmupyembie
NpaKkTHYecKue padoTbl, CAMOCTOATEIbHAsI padoTa 00y4aromuxcs 4acos KOMIIeTeHIIHH
CTaTUCTUKU XapaKTEPUCTHKH psifa HAOII01aeMbIX TaHHBIX
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COEePKAHUE
MPUKJIAJTHOI0 MOAYJIfA)
[TepBuunas oOpaboTka cTaTucTUYeCKUX JaHHBIX. ['paduueckoe ux
npezcrasieHue. Haxoxenue cpeqHiX XapakTeprCTUK, HAaOII01aeMbIX
JTAHHBIX
IIpakTuyeckoe 3anaTue Ne63. Pemenue 3a1a4. DeMeHTb KOMOMHATOPHKH, 2
CTaTHCTUKH U TEOPUHU BEPOSTHOCTEH
PA3JIEJI 14. YPABHEHUS U HEPABEHCTBA
PaBHOCUIIBHOCTH YpaBHEHHI U PaBHOCHIIBHOCTH ypaBHEeHHH U HepaBeHCTB. Onpenenenus. OCHOBHbIE 2
HepaBeHCTB. O01IMe METOIBI TEOpPEMBbl PaBHOCUJIBHBIX IIEPEX0/IaX B ypaBHEHUAX U HepaBeHCTBax. Ob1ue
pelieHus METO/IbI PEIICHUs] YPAaBHEHUI: TIepeXo/] OT paBeHCTBA (DYHKUUN K PAaBEHCTBY
apryMEHTOB /I MOHOTOHHBIX ()YHKIWH, METOJT pa3I0KEeHUsI HA MHOXKUTEIH,
METO/]I BBEJICHHs HOBOI nepeMeHHOU, GYHKIIMOHATIbHO-TpaduuecKuil METO
I'padmyeckuit MeTos pereHus IpakTuyeckoe 3anaTue Ne64-65. O01IHe METOIBI PEIICHUS HEPABCHCTB: 2
ypaBHEHUH, HEPABEHCTB Nepexo/l OT CpaBHEHMsI 3HAUCHUH (QYHKIUI K CPAaBHEHUIO 3HAYEHUI
apryMeHTOB JJI1 MOHOTOHHBIX (DYHKIIMHA, METOJ] HHTEPBAJIOB, (YHKIIMOHAIHHO-
rpapudeckuit Mmetoa. I'paduueckuii MeTos perieHust ypaBHEHH U HEPaBEHCTB
OK-01, OK-02, OK-
VpaBHEHHUS ¥ HEPABEHCTBA C IpakTuyeckoe 3ansTue Ne66-67. Onpenenenne MoayIisi. Packpeirie Moy st 2 03, OK-04, OK-05,
MOYJIEM no onpezaenenuto. [Ipocreiinme ypaBHEHUS U HEPABEHCTBA C MOJIYJIEM. OK-06, OK-07
[TpuMeHeHrEe PaBHOCUIIBHBIX NIEPEXOI0B B ONPEACICHHBIX TUIIAX YPAaBHEHUH U IIK 1.3
HEPABEHCTB C MOJIyJIEM
VYpaBHEHMSI U HEPABEHCTBA C IIpakTnyeckoe 3ansiTue Ne68-69. 3nakomcTBO ¢ mapamerpom. [Ipocteiimme 2
napameTpamu YpaBHEHHUS U HEPABEHCTBA C TapaMeTpoOM
CocraBieHue u penieHue IIpakTyeckoe 3ansaTue Ne70. 2
npodeccnoHaNbHbIX 3a]a4 C IIpodeccuonanbHO-OpMEeHTHPOBAHHOE CO/Iep:KaHNe (coiepKaHue
IIOMOUIBIO YPAaBHEHUN NPHUKJIATHOT0 MOIYJIS)
Penienne TeKCTOBBIX 33714 TPO(EeCCHOHATBHOTO COACPIKAHMSI
IpakTnyeckoe 3ansaTue Ne71-72. Pemenue 3a1a4. YpaBHEHHs 1 HEpaBEHCTBA 2

OO0u1re MeToIbl pelIeHus] YpaBHEHUH. Y paBHEHUs] U HEPABEHCTBA C MOAYJIEM U
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HaumeHnoBaHue pa3aesioB U TeM Coaep:xaHue yueOHOTo MaTepuasa, JjabopaTopHbie U O6bem dopmupyembie
NMpaKkTHYeCKUE PadoThl, CAMOCTOSITEIbHASI Pa60Ta 00y4aAIOLIHXCS 4acoB KOMIETEeHI[HH
C mapaMeTpaMu
IIpakTuyeckoe 3ansaTue Ne73-74. Pe3eps. Pemenue 3anau 2
JI-38
I13-38
HTOIOBAA ATTECTALIUA B ®OPME K3AMEHA 10
Bcero 230

Jli1s XxapakTepUCTUKU YPOBHSI OCBOEHMS Y4EOHOTO MaTepualia UCIOJIb3YIOTCS CIIEIyIoIINe 0003HaYeHMS:

1 — o3HaKOMUTENbHBIN (y3HABaHUE paHee U3YYEHHBIX 00BEKTOB, CBOMCTB)
2 — penpOaYKTUBHBIN (BHIIOTHEHUE ACATEIBHOCTH 110 00pa3ily, MHCTPYKIUH HITH 110/ PYKOBOJCTBOM)
3 — IPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEILHOE BBIIIOJIHEHUE EATEIHLHOCTH, PEIIeHHE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSI PEAJIM3ALIUU IPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACHATITAHBI

3.1. TpeGoBaHusi K MUHUMAJbHOMY MATePHAJbHO-TEXHHYECKOMY 00ecre4eHn 0

Peanmzanuss mporpaMMbl  JUCHUIUIMHBL  TpeOyeT Hamuuusi y4deOHOro KaOWHeETa
MaTeMaTHYECKUX JUCIUTUINH.

O6opynoBaHue yueOHOTO KaOHUHETa:

- MOCAJI0YHBIE MECTA M0 KOJMUYECTBY O0YUArOIIUXCS;

- pabouee MecTo IpernoiaBaTers;

- KOMIUIEKT y4eOHO-HaTJISTHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUICOMATEPHAJIOB;

- 3aJJaHMs [T KOHTPOJIBHBIX PadoT;

- po(heCCHOHATTLHO OPUCHTUPOBAHHBIC 3a/IaHUS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpelcTBa 00yIeHUs:

- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C IKPAHOM.

O6opynoBanue yaeOHOT0o KabUHeTA!

- MOCAJIOYHBIC MECTA M0 KOJIMYECTBY O0YUArOIIUXCS;

- pabouee MecTO IpernoaBaTers;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TTOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;

- 3aJIaHusl JUI1 KOHTPOJIBHBIX Pa0oT;

- IpoheCCHOHATTLHO OPUEHTUPOBAHHBIE 3a/1aHUS,;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpencTsa 00y4IeHus:

- IEPCOHATILHBIN KOMITBIOTEP C JIMIIEH3MOHHBIM NIPOrPaMMHBIM 00€CIIeUeHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopmanuonHoe odecriedeHne 00yuyeHus
OcHOBHbBIE MeYaTHbIE U3TAHUSA

1. Marematuka: anredbpa W Havajga MaTeMaTHYECKOTO aHain3a, TeoMeTpus. Anredpa u
Hayana mMareMaTnueckoro aHanuza 10-11 kmacc. ba3oBblit ¥ yriayOsieHHBIH YPOBHU : y4eOHUK /
II. A. Amumos, 0. M. Konsrun, M. B. TkaueBa [u np.]. - 1l-e usn., crep. - Mocksa :
[Tpocsemenue, 2023. - 464 c. - ISBN 978-5-09-107210-5. - Tekcr : snekrponHbi. - URL:
https://znanium.ru/catalog/product/2159995

2. IlparyceBnu, M. 5. MaremaTtuka: anrebpa W Hadajga MaTeMaTHYECKOro aHalu3a,
reoMerpus. Anredpa ¥ Hayajla MaTeMaTuyeckoro aHanusa. 11 kmacc. YrinyOieHHbIH ypOBEHb :
yueOHUK a5 o0ieoOpa3oBarenbHbiX opranuzanuit / M. f. Ilparycesuy, K. M. Cton6os, A. H.
lonoBuH. - Mocksa : Ilpocsemenne, 2023. - 464 c. - ISBN 978-5-09-088448-8. - Tekcr :
anekTpoHHbIi. - URL: https://znanium.ru/catalog/product/2159411

3. Mep3msik, A. I'. Maremaruka. ['eomerpusa. 10 kmacc. YrayOiieHHBIH YpOBEHB :
yuebnuk / A. I'. Mep3nsk, . A. Homuposckuii, B. M. ITonskos ; noa. pen. B. E. [lononsckoro.
- 7-e u3n., ctep. - Mocksa : [Ipoceemenne, 2023. - 272 ¢. - ISBN 978-5-09-103609-1. - Tekcr :
anekTpoHHbI. - URL: https://znanium.ru/catalog/product/2160885

4. Mep3ziisik, A. I'. MatemaTtuka. Anrebpa u Hadajla MaTeMaTuieckoro ananmsa. 10 xacc.
VYrny6néuusiii ypoBensb : yuebnuk / A. I'. Mepsnsk, . A. Homuposckuii, B. M. ITonskos ; moz.
pen. B. E. Tlomonbckoro. - 7-¢ usn, crep. - Mocksa : [Ipocsemenue, 2023. - 480 c. - ISBN 978-
5-09-103607-7. - Tekcr : anextponHsiit. - URL: https://znanium.ru/catalog/product/2113349
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DJIeKTPOHHbIE U3aAHUS

1. Bcepoccuiickue untepHer-onummuanbl. - URL: https://online-olympiad.ru / (mara
obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

Enunas xosurekiust nudpoBeIX oOpasoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (marta obparuenus: 08.07.2022). - TeKCT: 2JIEKTPOHHBIN.

Wudopmanmonnas cucrema «EquMHOE OKHO TOCTyHa K 0Opa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (marta oopamienus: 02.07.2022). - Tekct: 37K TPOHHBIHA.

Hayunas osmexrtponnas Oubamoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamienusi: 12.07.2022). - TekcCT: 3JI€KTPOHHBIH.

OTkpeIThI KOiek. Maremaruka. - URL: https://mathematics.ru / (mara oOparenus:
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3JIEKTPOHHBIMN.

Cpenusisi maremaTtuueckass uHTepHer mikona. - URL: http://www.bymath.net/ (mara
obpamenust: 12.07.2022). - TekcT: 3JIeKTPOHHBIN.

denepanbublii mopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/ (mara
obpamenust: 02.07.2022). - TekCT: 3JIeKTPOHHBIN.
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4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHBI

Kontpons u oleHKa pe3ysibTaTOB OCBOCHUS 00IIe00pa30BaTENbHON AMCHUIUINHBI
pacKpbIBalOTCA Yepe3 AUCLHUILTHHAPHBIE Pe3yJIbTaThl, HalpaBjieHHbIE Ha (OPMUPOBAHUE OOIIMX
U MpopecCHOHANBHBIX KOMIIETCHIIMH 10 pa3iesiaM U TeMaM COJIepKaHus yueOHOro MaTepuaa.

Oo6masi/npodeccuoHanbHast

Pa3zpnen/Tema

THI olleHOYHBIX

KOMIIeTEeHIIHS MepPONpHUsITUS
OK 01. Beibupats criocoOsI P1,P2,P3,P4,P5 P7,P9 P10,P | TecrupoBanue
peuieHus 3a1a4y 11,P12,P 13,P 14 VYcrHblit onpoc
npohecCHOHATBLHOM Maremaruueckuii
JIeITeIIbHOCTH JUKTAHT
MPUMEHUTEIBHO K NunuBunyanpHas
Pa3IMYHBIM KOHTEKCTaM CaMOCTOSTEIIbHAS
pabora
IIpencraBnenne
pe3yIbTaTOB

HPaKTHYECKHX PadoT
3aiuTa TBOPUECKUX

pabor
3amura
WHUBUTyaJIbHBIX
MIPOEKTOB
KontponpHas pabora
Bremonuenue
9K3aMEHALIMOHHBIX
3aJaHuN
OK 02. Ucnonn3oBath P1,P3,P4,P5 P8, P9, P10,P TectupoBanue
COBPEMEHHBIE CPEACTBA 11,P12,P13,P 14 VYcrHbIi onpoc
IOMCKa, aHAJInU3a U MareMaTU4eCKUi
WHTEPIPETALI JHUKTAHT
uH(pOopMaInH, U NunuBunyanbHas
nH(pOpMaIMOHHBIE CaMOCTOATEIbLHAS
TEXHOJIOTHH IS paboTta
BEBIIIOJIHEHUS 3a0a9 [IpencraBnenue
npodeccuoHanbHOM pEe3yIbTaTOB
JIeATEIIbHOCTH MPaKTHYECKUX padboT
3ammra TBOPYECKUX
pabort
3amura
WHIMBUTYyaTbHBIX
MIPOEKTOB
KonTposabnas pabora
Brmmonnenue
9K3aMEHaAIMOHHBIX
3aJaHuN
OK 03. IltanupoBaTh u P1,P2,P3,P4,P5 P7,P8 P9, P | TecrupoBanue
peanu3oBbBaTH cooctenHoe | 10, P 11,P 12, P 13, P 14 YcrHbIN onpoc
po¢eCCHOHAIBHOE 1 MaremaTruueckuit
JUYHOCTHOE Pa3BUTHE, JHUKTAHT
NPEAIPUHUMATEITBCKYIO NunuBuyanbHas
JIESITCIILHOCTD B CaMOCTOSTEIbHAS
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Oo6masi/npodeccuoHanbHast

Tun oeHoYHBIX

Pa3nen/Tema
KOMIIeTeHIUs MepOonpHATHSA
npodeccnoHaabHOl chepe, pabora
UCIIONIb30BAThH 3HAHUS I10 [IpencraBnenne
(rHAHCOBOW IPaMOTHOCTHU B pe3ysbTaToB

Pa3IUYHBIX ) KU3HCHHBIX
CUTyaluuAax

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura
UHIUBUIYaIbHbBIX
MIPOSKTOB
Kontponbnas pabota
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHui

OK 04. DdpdexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE H
KOMaH/Ie

P1,P2,P3,P4,P5P7, P8 P9,P
10,P11,P 12, P 13,P 14

TectupoBanue
VYeTHBII onpoc
Marematuueckui
JTUKTaHT
NupuBunyansHas
CaMOCTOATENIbHAs
pabora
[IpencraBinenue
pe3yIbTaTOB
IPAKTUYECKUX padboT
3amura TBOPYECKUX

pabort
3amura
WHIUBUTy ATBHBIX
MIPOEKTOB
KonTposabnas pabora
Brimonnenue
JK3aMEHAIIMOHHBIX
3aJJaHui
OK 05. OcymiecTBisTh P1,P3,P4,P5 P9, P10,P11,P TectupoBanue
YCTHYIO Y IUCBMEHHYIO 12,P 13,P 14 YceTHBIT onpoc
KOMMYHUWKAIHIO Ha Marematnuecknii
rOCYJJapCTBEHHOM SI3bIKE JHUKTAHT
Poccniickoit denepanyu ¢ NuauBunyansHas
y4eTOM 0COOeHHOCTEeH CaMOCTOSATEIbHAS
COITHATBHOTO U KYJIbTYPHOTO paborta
KOHTEKCTa [IpencraBnenue
pe3yabTaToOB

MPAKTHYECKHUX padoT
3anmra TBOPYECKHUX
pabot

3amura
WHIMBUyaJIbHBIX
MIPOCKTOB
KonTtponsHas padora
Bremonnenue
9K3aMEHALIMOHHBIX
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Oo6masi/npodeccuoHanbHast

THI olleHOYHBIX

Pa3znen/Tema
KOMIIeTEeHIIH S MepPONpHUsITUS
3aJJaHu

OK 06. IIposaBnsaTh P1,P3,P4,P5 P9 P10,P11,P TectupoBanue
rpaXk 1aHCKO- 12,P 13,P 14 VYcrHbIi onpoc
MaTPUOTHYECKYIO TIO3HUITHUIO, MaremaTuueckuit
JIEMOHCTPUPOBATH JUKTAHT
OCO3HAHHOC IOBEJICHHUE Ha NunuBuayaipHas
OCHOBE TPaULIUOHHBIX CaMOCTOATEIIbHAS
00111eYeT0BEYeCKUX paborta
[IEHHOCTEH, B TOM YHUCJIE C [IpencraBnenue
Y4€TOM rapMOHHU3AIUN pe3yabTaTOB

MCXKHAIIWMOHAJIbHBIX U
MCKPCINTHNO3HBIX

IPAKTUYECKUX padoT
3amura TBOPUECKUX

OTHOLIEHUN, TPUMEHATD pabor
CTaH1apThl 3amura
AHTUKOPPYIIIMOHHOTO WHIUBUTy ATBHBIX
MOBEIACHUS MIPOEKTOB
KonTposabnas padora
Brmmonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
OK 07. CopgelicTBOBaThH P1,P2,P3,P4,P5 P7,P8,P9,P | TectrupoBanue
COXPaHEHUIO OKpYXKarolen 10,P11,P12,P13,P 14 YcrHbIit onpoc
Cpelbl, pecypcocOepeKeHuto, MaremaTnueckui
MPUMEHSTh 3HaHUS 00 JUKTAHT
W3MEHECHUH KJIMMaTa, NunuBunyanpHas
MPUHIIUIIBI OEPEKITUBOTO CaMOCTOSATEIbHAS
MIPOU3BOJICTBA, 3P PEKTUBHO pabora
JIEHCTBOBAThH B [Ipencrasnenue
YpE3BBIYANTHBIX CUTYAIUIX pe3yabTaToOB

MPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amuTa
WHIMBHUIYaJIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN

IIK 1.3. BnageTs HaBBIKAMH
MOATOTOBKU FOPUINYECKHUX
JIOKYMEHTOB, B TOM UYHUCJIE C
HCIIOJIL30BAHUEM
UH(OPMAITMOHHBIX
TEXHOJIOTHH

P1,P2,P3,P4,P5P7,P8,P9,P
10,P 11,P 12, P 13,P 14

TectupoBanue
VYeTHbII onpoc
MaremaTuueckui
JTUKTaHT
NuauBunyansHas
CaMOCTOATENIbHAS
pabota
[IpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX padboT
3amuTa TBOPUYECKUX
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Oo6masi/npodeccuoHanbHast
KOMIETEeHIUsl

Pa3znen/Tema

Tun oeHoYHBIX
MepONPUSITUS

pabor

3amura
WHIMBUTyJTbHBIX
MIPOCKTOB
KonTposabnas padora
Bremonnenue
AK3aMCHAIMOHHBIX
3aJaHUN
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