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PaGouass mporpamma paspaboTraHa Ha ocHOBE TpeOoBaHHI DenepalbHOTO
roCyapCTBEHHOT0 00pa30BaTENbHOIO CTaHJapTa CPeIHEro oOLIero oopa3zoBaHus
(®I'oC COO0), yrBepxaeHHoro npukazom MunoopHayku Poccum ot 17.05.2012
Ne 413 (c u3mMeHeHUsIMH U JOomMOJHEHUsIMU OT: 29 nekabps 2014 r., 31 nexabps
2015 r., 29 urons 2017 r., 24 centsops, 11 nexadbps 2020 r., 12 aBrycra 2022 1.);
nojoxkeHnit denepanbHON 00pa30BaTEILHOM IMPOTPAMMBbl  CPEIHETO  OOIIEro
oOpa3oBaHus, yrBepxkaeHHoW [Ipukazom Munucrepcta npocpernieHus PO ot 23
HOs10pst 2022 1. Ne 1014. denepanpbHOTr0 rocyIapCTBEHHOTO 00pa30BATEILHOTO
CTaHJapTa CpeaHero Npo(EecCHOHATBLHOTO O0pa30BaHUA IO CHEIUATBHOCTU
44.02.04 CroeuunanbHOE AOUIKOJBHOE OOpa3OBaHHE, YTBEPHKIEHHOTO MPUKA30M
MunucrepctBa npocsenieHus: Poccuiickoin @enepanuu ot 17 aBrycra 2022 r. Ne
742 u ¢ yu€tom mpodeccuoHanpbHOoro cranmapra «llemaror (memarormueckas
NEeATeTbHOCTh B JIOIMIKOJIBHOM, HadajdbHOM, OOIIeM, CcpeaHeM oOmeM
00pa3oBaHNM)», YTBEPKAEHHOTO MPUKa3oM MUHHUCTEPCTBA TpyAa U COIMATbHOU
3amuThl Poccuiickoit denepanuu ot 18 oxtsa6ps 2013 roma Ne 544H.

PazpaboTunk:
Hemuna 10.H., npenoaasarens OI'AIIOY «AJleKCeeBCKHI KOTIEIAK»
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1. MACIHOPT PABOYEM [TIPOTPAMMBI YYEBEHOM JAUCIHUIIJINHBI
MaTteMaTuka

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl
PabGouass mporpamma y4eOHOW AWCIUIUIMHBI SBISETCS YacThIO OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHON MPOTPAMMBI CPEAHETO MPOPECCHOHATBHOTO

oOpa3oBaHusi - TPOTrPaMMbl TIOJTOTOBKH CIEIMATUCTOB CPEIHETO 3BEHA B
cootBeTcTBUU ¢ PI'OC CIIO criernansaoctu 44.02.04 CrienmajibHOE JOIMIKOJIBHOE
oOpa3oBaHue.

1.2. MecTto yueoHoro npeamera B crpykrype IHIICC3:
JucuunnuHa sipnsieTcss 0a30BOM M BXOAMUT B IUKI 00111€00pa3oBaTeIbHON
MOJATOTOBKH.

1.3. Heau wu 3agaum  y4eO0HOl JAUCHUILVIMHBI — TpeOOBaHMS K
pe3yJibTaTaM OCBOEHHS Y4eOHO AUCIUIINHBI:
Conepxanue pOrpaMMbl 001eo0pazoBaTenbHON TV CHUTUIHBI

MaremaTuka HamnpaBJI€HO Ha JIOCTUXKEHHE PE3yJIbTaTOB €€ HW3YyYCeHUs B
cootBercTBUU C TpeboBanusiMu PI'OC COO ¢ yderom mnpodecCuoHaTLHON
HamnpasieHHoct PI'OC CIIO.

I'1aBHBIMM 321a4YaMU pean3aluu NPOrpaMmMbl SIBJISIOTCS:

- TPENOCTaBIATh KaXJAOMy OOydYaloImeMycs BO3MOXKHOCTh JOCTHIKEHUS
YPOBHSI MaTEMaTUYECKUX 3HAHUH, HEOOXOAMMOTO IS NalbHEUIEH YCIENTHOU
’KH3HH B OOIIECTBE;

- obecrnieunBaTh HEOOXOAMMOE CTPAHE YUCIIO BBIITYCKHUKOB, MaTeMaTHYeCKas
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JJIsi MPOJOJIKEHUsI 00pa30BaHUs B Pa3IMYHBIX
HaIpaBJICHUSX M JJIs NPaKTUYECKOM JesTeNbHOCTH, BKJIIOYAs NPErnojaBaHue
MaTEeMaTHUKH, MaTEMaTUYECKHUE UCCIEeI0BaHus, paboTy B chepe HHPOPMaMOHHBIX
TEXHOJIOTUH U JIp.;

- B OCHOBHOM O0OImEeM W CpemHeM oO0meM o0pa3oBaHUU HEO0OXOIUMO
MPEAYCMOTPETh TOATOTOBKY OOYYaroNIMXCsi B COOTBETCTBHHM C WX 3alpOCaMU K
YPOBHIO TIOJITOTOBKH B chepe MaTEMATHIECKOTO 00pa30BaHMUS.

1.4. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 00HIe00pa3oBaTeNbHOII
aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.

IInanupyembie pe3yabTaThl 00y4YeHUsI

O61mme JAucuuninHapHble

- TOTOBHOCTb K TpPYHYy, OCO3HAHUE | -BJIaJIeTh METOJaMU JI0KAa3aTEeJIbCTB,
IIEHHOCTH MacTePCTBA, TPYI0TIO0HE; aIrOpUTMaMM pEIIEHUsl 3aJa4y; YMEHUE
- TOTOBHOCTh K aKTUBHOMU JESITEIBHOCTH | (DOPMYITHUPOBATH ONpe/ICJICHHUS,
TEXHOJOTUYECKOM M COLMAJIBHOW | aKCHOMBI M TEOPEMbl, MPUMEHSTH UX,
HaIpPaBJICHHOCTH, CIIOCOOHOCTH | MPOBOANTH JI0Ka3aTeIbHbIE
WHULIMAPOBATH, IJIaHUPOBATH U | pacCcyXJeHHs B XOJI€ peIlICHUs 3a/1a4;

CaMOCTOSITEJIbHO ~ BBIMOJHATh  TAaKylO | - yMEThb ONEPUPOBATH MOHSITHUIMU:
NeSTEeIbHOCTD; CTENeHb 4Yucjia, Jiorapudm 4HCIa;

- HHTEpeC K pa3IuyHbiM cdepaM | yMeHue BBIITOJIHATH BBIYMCJICHUE




npodeCCUOHAILHON JIEATEIIbHOCTH,
OsBnmanenue YHUBEPCAIbHBIMU
y4eOHBIMU MM03HABATECILHBIMU
JNICUCTBUSIMHA:

a) 0a30BbIE JTOTHYECKHUE ACHCTBHS:

- CaMOCTOSITENbHO (OPMYIUPOBATh U
aKTyaJIU3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh
IpU3HAK

CpaBHCHUA,

CYLLIECTBEHHBIN
OCHOBaHUSI VIS
KJ1accuduKauu U

NI

0000111eHH;

- OmpenesATh e  JCSITCILHOCTH,
3a]aBaTh TMapaMeTpbl W KPUTEPUH WX
JIOCTHIKEHHS;
- BBIABIIATH  3aKOHOMEPHOCTH U
IPOTHUBOPEYHMS B  paccMaTpUBaeMbIX
SABIIEHUSX

- BHOCHTHh KOPPEKTUBHI B JCSITCIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJIbTaTOB
IIeJISIM, OIICHUBATh PUCKHU TOCJICICTBUN
JEATEIILHOCTH;

- pa3BUBaThb KpPEATHBHOE MbIILICHHE

IIPU pEeUICHUU KU3HEHHBIX MPoOIeM

0) 6a30BbIC HUCCIIEI0BATEIbCKUE
JICUCTBUSL:

- BJIAJIETH HaBBIKAMH y4eOHO-
UCCIIEOBATEIbCKOM W NIPOEKTHOM

NESATETLHOCTH, HABBIKAMU Pa3peIICHUS
npo0JieM;
- BBISIBJIATh TPUIHMHHO-CIICJCTBEHHBIC

CBA3M M aKTyalu3HpoBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pPElIeHus,
HaxOJUTh apryMEHTBI TUTSL
JIOKA3aTEIbCTBA CBOUX YTBEPIKICHHM,
3a1aBaTh IApaMeTpbl MW KPUTEpUHU
pelenus;

- AHAJIM3UPOBATH IIOJYYCHHLIC B XOAC

PCHICHHUA 3aJaun PE3YJIbTATHI,

3HAYEHUH " npeoOpa3oBaHus
BBIPKCHUIA co CTETICHSIMHU "
JorapudpmMamu, npeodpa3oBaHUs

JTPOOHO-PAITMOHATHHBIX BBIPAKEHUN;

- yMETb ONEpPUPOBATH MOHATUAMM:

panoHaIbHbIE, UppalMOHANILHBIE,
noKa3aTresbHbIE, CTETICHHBIE,
JorapumMuyecKue,
TPUTOHOMETPHUCCKHE
HEPaBEHCTBA, X CUCTEMBI;
- yYMeTh ONEpUPOBATH
byHKIIHS,
IPOM3BOHAS,

ypaBHEHUS U

HOHSATHSIMH:
byHKIIHA,
nepBooOpazHas,
UHTETpAa,

HEIIPEPBIBHAA
OIIPEIECIICHHBIN YMETh
HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIUH,  UCHOJIB3Ys
MaTepHuabl;
MPOCTEUIIINX

CIIPaBOYHBIC
MCCIIeIOBATh B
ciydasx (QYHKIMH Ha
MOHOTOHHOCTb, HAaXOAWTh HAUOOJBIINE
¥ HAUMCHBIINE 3HAYeHUS (YHKIIHIA;
rpaduku
MCTIOJIb30BaHUEM

CTPOUTDH MHOT'O4YJICHOB C

arIiapara
MAaTeMaTUYCCKOIO aHallu3a, IMPHUMCHATH
IIPOU3BOAHYIO IIPHU PCIICHHM 3ad4 Ha
JABUXKCHHC, peuaTrb IMPAaKTHUKO-

OPUEHTUPOBAHHBIE 3a71a4uu Ha

HauOOJbIINE U HAaUMEHBIIINE 3HAa4YCHUA,

Ha HaxXO0XICHHUC IIyTH, CKOPOCTH U

YCKOPEHMUS;

-  yMETb ONEPUPOBATH MOHSITHUIMU:
panuoHanbHas byHKLMS,
nokasaresibHasi (QyHKIMs, CTerneHHas

byHkus, norapupmMudeckas QpyHKIUL,

TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (YHKIIMU; yMEHUE CTPOUTH
rpaduku U3YYEHHBIX byHKIHi,

UCIIOJIb30BaTh TpaduKku TpU HU3y4YEHUU
IpOLIECCOB U npu
peueHun 3a7ad U3 JPYrux Yy4eOHbIX

3aBUCHUMOCTEH,




KPUTUYCCKU OLICHUBATDH
A0CTOBCPHOCTD, IMPOTrHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCIIOBHUAX,

nx

-- YMCThb IMEPCHOCUTD 3HaHUA B

MO3HABATEIbHYI0 UM  MNPAKTUYECKYIO
00J1aCTH KHU3HEICATCILHOCTH;

- YMETb MHTErpUpOBaTh 3HAHUSA U3
pPa3HBIX MPEIMETHBIX 00J1acTeH;

- BBIIBUIaTh HOBBIE WJIEHM, NpejjiaraTh
OPUTHMHAJIBHBIE TOAXO/Ibl U PEILICHUS;

U CIIOCOOHOCTb HMX HCIIOJIb30BAHUS B
MO3HABATEILHOU u coIMaJIbHOM

IPaKTUKE

NpeIMeTOB W 3aJad U3  peaabHOMU
dhopmynamu

3aBUCHUMOCTHU MEKAY BCIIMYNHAMU,

KH3HU; BBIPAXKATh
- yMeThb pelaTh TEKCTOBBIC 3aJa4d
pa3HbBIX THUMOB (B TOM 4YHCIIE Ha
IPOIICHTHI, IO U YacTH, Ha JIBI)KCHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIYT,
HaJIOTH, 337a4¥ U3 00JaCTH YIpaBICHUS

JUYHBIMU U CEMEWHBbIMH (DUHAHCAMU);

COCTAaBJIAAITb  BBIPAXKCHHSA, YpPaBHCHMHA,
HCPaBCHCTBA )41 nux CHUCTEMbI I10
YCIIOBHUTIO 3aJa4u, HCCJICa0BaThb

NOJYYCHHOE peIIeHue U OlEHUBAThH
PaBIONOJ00HOCTh PE3yIbTaTOB;
- yMeTb

OIICPHUPOBATL TOHATHUAMMU:

cpenHee apudmeTHUeckoe, MeIHUaHa,
HauOoJIbllIee U HAaUMEHbBIIIEE 3HAYCHUS,
pasMax,  JHCIEpPCUs,  CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOr0 Habopa; yMeTb
W3BJIEKATD, WHTEPIPETUPOBATH
uH(OpMAIMIO, TPEICTABICHHYIO B
TadNMIax, Ha JuarpamMmax, rpadukax,
OTPaXKaIOIIyl0  CBOKMCTBA  peajbHBIX
MPOIIECCOB W SIBJCHUH; TPEICTaBIATH
nH(pOpMAIMI0O C TOMOIIBI TaOJHI] U
UarpaMm; HCCJIEI0BATh
CTaTUCTHYECKHE JTaHHBIE, B TOM YHCIIE C
MpUMEHEHUEM TPaPUIECKUX METOMIOB U

AIIEKTPOHHBIX CPEICTB;

- yMETh ONEpPUPOBATh MOHATUAMMU:
CIlyYalHbIA  ONBIT W CJIIy4alHOE
cOoObITHE, BEPOSITHOCTh  CIYy4alHOTO
COOBITHS; YMEHUE BBIYHCIISITH
BEPOSITHOCTD c HCMOJIb30BAaHUEM
rpau4ecKux  METOJOB, MPUMEHSATH
bOpMyJIBI  CIIOXKEHHSI W YMHOXCHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI
u  Gopmylbl TpU pEIICHUWU 3ajady;
OLICHMBAaTh  BEPOATHOCTH  PEAIBbHBIX
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COOBITUH; 3HAKOMCTBO CO CIIy4allHBIMU
BEJIMYMHAMHU;  YMEHHE  IPUBOIUTH
IpPUMEPBI TPOSBIICHUS 3aKOHA OOIBIINX
YuCcel B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSAX;

- yMETh ONEpPUPOBaTh MOHSATUIAMMU:
TOYKa, npsimMas, IIJIOCKOCTB,
IPOCTPAHCTBO,  JBYI'PAHHBIA  YIOJL,
CKPEILIHMBAOIIHNECS psIMBIE,
NapajuieIbHOCTh U
NEPIEHIUKYJIAPHOCTD IPSMBIX 17}
IJIOCKOCTEN, YIroJl MEXIYy NpPsIMbIMU,
VIOl MEXAy MpsSMOW U IUIOCKOCTHIO,
yroa MEeXAy IUIOCKOCTSMM, PACCTOSIHUE
OT TOYKH N0 IUIOCKOCTH, PacCTOSHUE
MEXKy NPSAMBIMU, PACCTOSHUE MEXIY
IJIOCKOCTAAMHM; YMEHHME HCMOJb30BaTh
IPYU PEIICHUU 3a7a4 U3y4eHHbIE (DaKThI
U TEOPEMBbl IUJIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepsl 00BEKTOB
OKPY’KaIOILEr0 MHUpPA;

- yMETh ONEpPUPOBaTh MOHATUAMMU:

MHOTOTPaHHUK, CEUCHHE
MHOTOTPpaHHHKA, Ky0, mapaljiesenumne],
npusMa,  nupamuna,  ¢urypa U

NOBEPXHOCTb  BPAIlICHHS,  IMIIMHJD,
KOHyC, map, cdepa, cedeHus (UTYypbI
BpallleHus, IJIOCKOCTh, Kacarolascs
chepbl, MWIMHApPA, KOHYyCa, IUIOMAIb
MOBEPXHOCTH  MHUPAMUIBI,  MPHU3MBI,
KOHycCa, IIWIMHApPA, TUIomanb chepsi,
00beM KyOa, PSMOYTOJIBHOTO
napauiesienunea, MUpaMuIbl, TPU3MBI,
IUIMHApa, KOHyca, Iapa; YyMEHHE
U300paxarhb MHOTOTPaHHUKHU U
TIOBEPXHOCTH BpAIlIEHUS, X CEYCHUS OT
PYKH, C  TIOMOIIBIO  YEPTEHKHBIX
WHCTPYMECHTOB " DIIEKTPOHHBIX
CPEICTB; yMEHHE pacrno3HaBaTh
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CUMMETPHUIO B MPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh paBUJIbHBIC
MHOTOT'PaHHUKH;

- YMETh ONEPHUPOBATH TOHSITHIMU:
JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIC
Gburypsl B IpOCTPAHCTBE; UCIIOJIH30BAThH
OTHOILIEHUE TUIOIIAJEH TOBEPXHOCTEN U
00beMOB  MOJIOOHBIX  (uryp Impu
pelieHuu 3a1ay;

- YMETh BBIYUCIATH TE€OMETPUYECKUE
BEUYUHBI (IJIMHA, YTOJd, IUIOIIA/lb,
00BeM, IJIOIIATh MTOBEPXHOCTH),
UCTIONIB3Ysl M3Y4YeHHBbIE (OPMYyNBl U
METOJIbI;

- yMETb ONEPUPOBATH MOHSITHUIMU:
NpsIMOYTOJIbHAsE CUCTEMa KOOPJAUHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOpJIMHATBI ~ BEKTOpa,  CKaJsIpHOE
IIPOU3BENIEHUE, YTOJ MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, pOU3BeICHNE
BEKTOpa HA YHCJIO; HAXOAWTh C
MTOMOIIBIO U3YYEHHBIX dbopmyn
KOOPJIMHATHI CepeIUHbI OTpe3Ka,
pacCTOsTHUE MEXKIY ABYMsI TOUKAMU;

- yMeThb BbIOUMpaTh  MOIXOJSALIUN
W3YYCHHBIM  METOJ IS  pelIeHUs
3aJa4M, pacro3HaBaTh MaTEMaTHUECKUE
bakThl ¥ MaTeMaTU4YeCKHe MOJCIN B
PUPOTHBIX u 0OIIECTBEHHBIX
SBJIICHUSIX, B  MCKYCCTBE; yMEHHUE
NPUBOAUTH TMPUMEPHl MaTEMaTUYECKHUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTHYECKONU HAYKHU.

-  YMETh ONEPHUPOBATH TOHSITHIMU:
ONpeleieHue,  aKCUOMa,  TEeopema,
CJIE/ICTBHE, CBOWCTBO, MPU3HAK,
JTI0Ka3aTelIbCTBO, PaBHOCHUJIbHBIE
bopMyIMpPOBKHY; yMEeHUE
dbopmMyIMpoBaTh obpaTHoe u




MPOTUBOIOJIOKHOE YTBEPKIAECHUE,
MPUBOJUTH MTPUMEPHI U KOHTPIPUMEDBI,
UCIIOJIb30BaTh METOJ MaTeMaTH4YECKOU
VHIYKIWAHW; TPOBOAUTH JOKA3aTEIbHbIC
pacCyXJIeHuss TPy pELIEHUWH 3a]ady,
OLICHMBATh JIOTUYECKYI) MPABUIBHOCTH
pacCyKJIeHUN;

- yMETh ONEpPUPOBaTh MOHATUAMMU:
MHOECTBO, MOJMHOKECTBO, ONEpalun

Hal MHO>KCCTBaAMU, YMCHHC
HCIIOJIB30BAaThH TCOPETUKO-
MHO>XECTBEHHBIN arrapar JJIA

OTMHMCAHUSl pEATbHBIX IMPOIECCOB U
SBJICHUM TIPU PEIICHUW 3a7a4, B TOM
YHCIIE U3 IPYTUX YUYECOHBIX PEIMETOB;

- YMETbh ONEPUPOBATH MOHATUAMHU: Tpad,
CBSI3HBIN Tpad), AepeBo, IUKI, rpad Ha
IJIOCKOCTH,  yMEHUE  3aJaBaTb U
OTIMCHIBATH rpadwl Pa3TUIHBIMH
crnocobaMu; HCIONB30BaTh rpadsl mpu
peIIeHnH 3a/1a4;

- yMeTh CBOOOJHO  ONEpUpPOBAThH
MOHATUSIMU: COYETaHUE, MEePECTaHOBKA,
YHUCIIO COUETaHUM, YHCIIO
nepecTaHoBok;  OuHoM  HploTOHA;
yMEHUE TPUMEHSATh KOMOWHATOPHBIC
bakThl U PACCYXKIEHUS ISl pPEelieHUs
3ajad4;

-yMeTh  ONEpPUPOBATH  TOHATHIMHU:
HATypaJbHOE YHCIO, LEJ0E YHUCJO,
OCTaTOK MO0 MOMAYJII0, palMOHAIbHOE
4HCIIO, UppaLMOHATIBHOE YHCIIO,
MHOXECTBA  HATypalbHBIX,  IIEJIbIX,
paIMoOHAIbHBIX, JEHCTBUTEITLHBIX
YHUCEN, YMEHUE UCIIOIH30BaATh MPU3HAKH
JICIIMMOCTH, HanMEHBIIINN oO0mmit
NeNUTellb W HauMeHblluee  ooiee
KpaTtHoe, anroput™ EBkiupga npu
peuieHuu  3a7a4;  3HAKOMCTBO  C




Pa3sINYHBIMH [TO3UIIHOHHBIMU
CHCTEMaMH CUUCIIEHHUS;

- yMeTh CBOOOJHO  ONEPUPOBATH
MOHSATHSIMH:  CTE€NEHb C  IEJIBIM
IIOKa3aTejleM, KOPEHb HATypaJbHOM
CTENEHW, CTENEHb C pPaIMOHAIBHBIM
ITOKa3aTeseM, CTENEHb c
JIEUCTBUTEIHLHBIM (BelIeCTBEHHBIM)
moKasaTelieM, Jorapudm 4Ymcliia, CHHYC,
KOCHHYC W TaHTCHC TIPOU3BOJIBHOTO
YHUCIIa;

- yMETh ONEPHUPOBATH TOHSITHIMHU:
TOXKJIECTBO, TOXKJIECTBEHHOE
npeobpazoBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YypaBHEHUU U

HEpPaBEHCTB, PaBHOCHIJIBHOCTD
yYpaBHEHHI, HEPABEHCTB M CHCTEM,
palyoHabHbIE, MppalMOHAJIbHbIE,
noKa3aTesbHbIE, CTETICHHBIE,
aorapudmuyeckue,

TPUTOHOMETPHUECKHE YpaBHEHHUS,

HEPAaBEHCTBA U  CHCTEMBI; yMEHUE
pelaTth YypaBHEHHUS, HEpPAaBEHCTBA W
CUCTEMBl C TOMOIIBI  Pa3TUYHBIX
IIPUEMOB; pearb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MTAPAMETPOM;
MIPUMEHATh YPABHEHUS, HEPABCHCTBA,
170. CHUCTEMBI TUISL peLIeHUs
MAaTEMAaTHYECKUX 3aJad M 3a7a4 U3
pa3MyHBIX ~ oOnacte  Hayku |
peanbHOM KU3HU;

-yMeTb CBOOOJTHO OIepUPOBATH
HNOHATUSAMU: rpaduk byHKIMH,
oOpatHast ~ (QyYHKUMS,  KOMIIO3ULUS
byHKIHH, JUMHENHas byHKIHS,

KBajgpaTuyHasi (QyHKIUS, CTENeHHas
byHKIMS € UedAbIM  [OKa3aTelleM,
TPUTOHOMETPHUUECKHUE byHKINH,
oOpaTHbIe TPUTOHOMETPHUUECKHUE
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byHKIIH, ToKa3aTeNIbHas "
norapudmuyeckas GyHKIUU; yMEHUE
CTpOUTh Tpaduku GYHKITHH, BHITOJIHATD
npeobpazoBanus rpaduKoB PyHKINH;
yMEHHE UCTIOJIb30BaTh rpaduku
GyHKIUN U1 U3y4deHus: MPOLECCOB U
3aBHCHUMOCTEH TMpHU pPELICHUH 3aJad U3
IpYTUX YYeOHBIX TMPEAMETOB H U3
peanbHOM KU3HU; BBIpaXaTh
dbopMynaMu  3aBUCUMOCTH  MEXKIY
BEJIMYMHAMU;

YMEHHE CcBOOOMIHO ONEepUpPOBATh
HNOHATUSAMU: YETHOCTh byHKIHMH,
NEPUOIUYHOCTb byHKIHIH,
OTPaHUYEHHOCTH GyHKIMH,

MOHOTOHHOCTh  (DYHKLIMH, SKCTPEMYM
byHKIIMU, HanOOJbIIee W HAaUMEHbBIIIEEe
3HauYeHHUs] (YHKIIMM Ha TPOMEKYTKE;
yMEHUE  TIPOBOJAUTH  HCCIIEIOBAHUE
byHKIINM,

YMEHUE HCIOJb30BaTh CBOWCTBA W
rpaduk  QYHKIMH I peIIeHus
ypaBHEHUH, HEPABEHCTB U 3a7ad C
napameTpamu; U300paxkath Ha
KOOPJIMHATHOM TUIOCKOCTH MHOYECTBA
pEILICHUN YpaBHECHUM, HEPABEHCTB U HX
CHUCTEM,;

- yMeTb CBOOOJHO  ONEPUPOBATH

MIOHATUSIMU: MOCJIEA0BATEIBHOCTD,
apuMeTHIeCcKast IpOrpeccHsl,
reoMeTpuIecKas porpeccus,
OECKOHEYHO yOBIBaroIIast

reoMeTpuuecKas MPOTPECCHs; yMEHHE
3aJaBaTh IOCJIEIOBATEIbHOCTH, B TOM
YUCI€ C TIOMOINBI0 PEKYPPEHTHBIX
bopmy;

- yYMEeTh ONEpUPOBATh TOHATUSIMHU:
HENPEPBIBHOCTh (PYHKIIMH, ACHMIITOTHI
rpaduka (QyHKIMM, TIepBas W BTOpas
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IPOU3BOIHAS byHKIUH,
TrCOMETPUYECKUM U (U3UIECKUN CMBICI
MPOU3BOHOM, nepBooOpazHasi,
OTIPENICTICHHBI  WHTETPAN,  YMEHHUE
HaXOJIUTh ACUMIITOTHI rpaduka
byHKINH, yMEHUE BBIYHCIIATH
MPOU3BOJHBIC CYMMBI, MPOU3BEICHUSA,
YaCTHOTO W KOMIO3UUUK (YHKUHUH,
HaxXOJUTh YpPaBHEHHME KacaTelIbHOM K
rpaduky QyHKIINH;

YMEHUE HCMOJIb30BATh MPOU3BOIHYIO
Ul UcchenoBaHuS — (DYHKIMH, s
HAXOXXJEHUSI HAWTy4Ilero perieHus B
MPUKIAAHBIX, B TOM YHUCJIE COIUAIBHO-
HKOHOMHUYECKUX u bu3nuecKux
3aavax, s ONpeeieHus CKOPOCTH U
YCKOPEHHS; HaXOAuTh IUIOHIAJAU U
00beMBI (UTYp C TTOMOIIBIO UHTETPaJa;
MPUBOJUTH MPUMEPHI MATEMAaTUYECKOTO
MOJICITUPOBAHUS C IOMOIIBIO
i epeHInanTbHbIX YPaBHEHUH;

- YMETb ONEPUPOBATH MOHSITHUIMU:
KOMILJIEKCHOE  YHUCJIO, COMNpPSHKEHHbIE
KOMILJIEKCHBIE ~ 4HuCla, MOAYJIb U
apryMeHT KOMIUJIEKCHOTO 4ucia, Gpopma
3aIncu KOMILJIEKCHBIX quCen
(reomeTpuuecKasi, TPUTOHOMETPUYECKas
U anrebpanydeckas); yMeTh IPOU3BOAUTD
apudmernueckue JNENUCTBUA C
KOMILJIEKCHBIMA YHUCJIAMH; TPUBOJIUTH
IPUMEPDI UCITIOJIb30BAHUSA
KOMILJIEKCHBIX YHCET;

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHATUSMHU: CpeliHee apu(MeTHIEecKoe,
MeAraHa, HauOoJblllee W HAaUMEHBIIIEEe
3HAYCHMUS, pa3Max, aucrepcus,
CTaHAapTHOE OTKJIOHEHHUE LTSI
OMMCAHUSl YUCJIOBBIX JaHHBIX; YMEHHUE
UCCJIeIOBATh CTATUCTUYECKUE IaHHbBIE,

12




B TOM 4HClI€ C [pPUMEHEHHEM
rpa)uyecKux METOJIOB U 3JIEKTPOHHBIX
CpelICcTB; TIpadUyecKu  HCCIEAO0BATH
COBMECTHBIE HAONIOJCHUSA C TOMOIIBIO
JAAarpaMM pPacCEUMBAHUSA W JIMHEWHOU
perpeccuu;

- yMeTh  HaxXxOAWTh  BEPOSTHOCTHU
coObITHUI C UCIIOJIb30BaHUEM
rpa)uyecKkux METOAOB; MPUMEHSATh IS
pelieHus 3a1a4 GopMyJsibl CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEH, (Qopmyiy
MOJTHOM BEPOSATHOCTH, bopmyy
bepnynnu, xomOunartopHele (akTel H
dbopMyIbl;  OLEHUBAaTh  BEPOSTHOCTHU

peabHBIX COOBITHI; yMEHUe
ONEepUpOBaTh TOHATUSAMHU: Ciy4yalHas
BEJIMYMHA, pacrpeesieHue
BEPOSITHOCTEN, MaTEeMaTUYECKOe

O0’KMJAaHUE, NHUCIEPCUS M CTAHAAPTHOE
OTKJIOHEHHE  CIIy4alHOM  BEJIMYMHBI,
(GYHKIIUM pacnpenieNeHus U TIOTHOCTU
PAaBHOMEPHOIO,  IIOKA3aTEIbHOIO W
HOPMAJIBHOTO PaCIpENe/ICHU; YMEHHE
UCIIOJIB30BaTh  CBOMCTBA H3YYEHHBIX
pacupenesieHuid Uil pelleHus 3ajad;
3HAKOMCTBO C  TIOHATHSAMH:  3aKOH
OOJBIINX YMCEN, METOJbl BHIOOPOUHBIX
VCCIICNOBAaHUM; YMEHUE IIPUBOIUTH
IpUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
4ucesl B NMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

- yMeTb CBOOOJHO  ONEpPUPOBATH
HNOHATUSMU: TOYKA, MpsAMasi, TUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUU
yTOJl, ABYIPAHHBIN YIOJI, TPEXI'PaHHBINA
yTOJI, IEPECEKAIOIIUECS, TTapaJlICIIbHbIC
" CKpELIMBAOIINECS npsIMBbIE,
NapaJJIeNbHOCTh "
NEPIEHANKYIJISIPHOCTD IPSIMBIX "
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TUIOCKOCTEH, Yrod MEXAy MpPSIMBIMH,
Yyrojd MEXAy TPSMOH U TUIOCKOCTEIO,
YyroJd MEXAy IUIOCKOCTSMH; YMEHHE
UCTIONB30BaTh TPU  PEIICHHH 3a]ad
u3ydyeHHble  (GaKTBl W TEOPEMBI
IUIAHUMETPUH,  YMEHHE  OICHHWBAThH
pa3Mepbl OOBEKTOB B OKpPYXKAlOIIEM

MUDE; yMEeHUE OIepUpOBaTh
MNOHSATUSIMUA: MHOTOTPAHHUK, CEUCHHUE
MHOTOIPaHHHKA, paBUJIbHBIN

MHOTOTpaHHHK, MpHU3Ma, [HPaMH[A,
durypa M TIOBEpXHOCTh BpallCHHUS,
MUIMHAP,  KOHyC, map,  cdepa,
pa3BepTKa  MOBEPXHOCTH,  CEUYCHHS
KOHYyCa M IWJIMHIPA, apajielIbHble OCH
WIA  OCHOBAaHMIO, CEuYeHHe mIapa,
IUIOCKOCT, Kacaromasicis  cgepsl,
IIMHAPA, KOHYCa; YMEHHE CTpPOHTH
CEUYeHHE MHOTOTPAaHHUKA, H300pakaTb
MHOTOTPaHHHKH, burypsl u
MOBEPXHOCTH BpaIllEHUs, UX CEYCHHUS, B
TOM 4YHCJIE€ C TIOMOIIBIO AIIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHATh CBOICTBA
reOMEeTPUYECKUX ¢uryp,
CaMOCTOSTENILHO dbopmynupoBath
OmMpeeNieHUusT  U3y4aeMbIX  QUryp,
BBIIBUTATh THUIOTE3bl O CBOWCTBAaX U
OpU3HaKaX TEOMETPUUECKUX  QUryp,
000OCHOBBIBaTh WJIM OMpPOBEPraTh UX;
yMEHUE TPOBOIUTH KIIACCHU(HUKAIIHIO
¢uryp mO pa3TUYHBIM PU3HAKAM,
BBITOJIHATH HE0OX0IMMbIe
JIOTIOJIHUTEIbHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO  ONEPUPOBATH
NOHATUSAMU: TJIOWAAb (PUrypel, 0obeM
burypsl, BeIMYUHA YIJIa, PACCTOSTHUE OT
TOYKA JI0 TIUIOCKOCTH, PAacCTOSHUE
MEXIy NPSIMBIMU, PACCTOSHHE MEXITY
IUIOCKOCTSIMH, TUIOIIA/1b cepsl,
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IIOLIab  MOBEPXHOCTH  IUPAMHUJBL,
OpU3MBlL, KOHyca, UWIMHIpa, 00beM
KyOa, IPSIMOYTOJIBHOTO
napasuiesienuneia, MupaMuabl, TPU3MBL,
WIMHApA, KOHyca, Ilapa; yMEHHE
HAXOAUTh OTHOIIICHUE 00BEMOB
no1I00HBIX (QUTyp;

- yMeTb  CBOOOJHO  ONEPUPOBATH
HNOHSTUSMMU: JIBU)KEHUE, NapajuleIbHbIA
NEPEHOC, CHMMETPHsSI Ha IJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOAO0HUS, TOIO0OHBIC
burypsl; yMeHHe pacrno3HaBaTh PaBHBIC
U TOJ00HBIE (PUTYpBI, B TOM YHUCIE B
OpUpPOJIE, HCKYCCTBE, apPXUTEKTYpPE;
YMEHHE HUCIOJIb30BaTh F€OMETPUUECKUE
OTHOIIECHHUS, HAXOAUTh F€OMETPUUECKHE
BEJIMYMHBl (AJIMHA, Yroji, IUIOUIab,
00BeM) MpHU pEIICHUHU 3a/1ad U3 IPYrux
yu4eOHBIX TPEIMETOB U U3 PEATbHOMU
KU3HU;

- yMeTb CBOOOJHO  ONEpPUPOBATH
HNOHATHUAMU: TPSIMOYTOJIbHAsI CHCTEMA
KOOpAMHAT,  BEKTOp,  KOOPJAMHATHI
TOYKHM, KOOpPAMHATBI BEKTOpa, CyMMa
BEKTOPOB, MpPOU3BEIECHHWE BEKTOpa Ha
YHCII0, PA3JI0KEHHE BEKTOpa 1Mo 0asucy,
CKaJIsIpHOE TPOM3BEICHUE, BEKTOPHOE
IPOU3BENICHUE, YTOJ MEXIY BEKTOPAMU;
YMEHHME HCIIOJIb30BaTh BEKTOPHBIA U
KOOPAMHATHBI METOJ MJisi pelIeHus
reOMETPUYECKUX 337a4 U 3aja4 Ipyrux
yu4eOHBIX MPEeIMETOB;  OMNEpUPOBATH
NOHATUSAMU: Marpuna 2x2 u  3x3,
OTIpeAeIUTENb MaTpPHIIbI,
Te€OMETPUUECKUN CMBICIT ONPEACTUTENS;
- YMETh MOJEJIMPOBATh  peajbHbIE
CUTyallud Ha S3bIKE MAaTEMaTUKH;
COCTaBJISITh  BBIPAKEHUS, YpPaBHEHHS,
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HCPaBCHCTBA )41 nux CHUCTEMbI I10
YCJIIOBHIO 3ajJa4u, HCCJICA0BATh
INOCTPOCHHBIC MOACIIN C

UCIIOJIb30BaHUEM  allllapaTta anreOpsl,
VUHTEPIIPETUPOBATH ITOJTyYEHHBIN
pe3yapTar; CTPOUTh MaTEMATHYECKUE
MOJENN C TOMOIIBK T'€OMETPUYECKHUX
MOHATHUN U BEJIUYUH, PEIIATh CBSI3aHHbIE
C HHMH  IPAKTUYECKHUE
COCTaBJIATb BEPOSATHOCTHYIO MOJEIb U

UHTEPHPETUPOBATH MOJIyYeHHBIN

3aJ1a4u;

pe3yJIbTaT; pelmaTh MPUKIaAHbIE 3a1a4n
CpPEeACTBAMM MATEMATUYECKOTO aHAIMU3a,

B TOM YHCIIE COIIAIBLHO-
SKOHOMHYECKOT'O u (hu3nYecKoro
XapakTepa;

- yMEHUE BHIOMpaATh MOAXOASIIUIN
METO/I IS penieHus 3aJ1a4u;

MMOHMMAHHUE 3HAYUMOCTH MAaT€MaTHUKU B
W3YYCHUU TIPUPOTHBIX M OOIIECTBEHHBIX

IIPOLIECCOB M SABJIECHUM;  yMEHUE
pacro3HaBaTh  INPOSIBICHUE  3aKOHOB
MaTeMaTUKM B HCKYCCTBE, YMEHHE

MPUBOJIUTH MHPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCHUMCKOM U MHUPOBOU
MaTeMaTU4YECKON HayKH

B ofmactu 1eHHOCTHM  HAY4YHOTO
MO3HAHUS:

-c(hOpMUPOBAHHOCT ~ MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayK{ u
00111eCTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha Jranore KYJbTYD,

CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

- COBEpILECHCTBOBAHHE SA3BIKOBOM U
YUTATEIbCKOM KYJIbTYpPhl KaK CpeICTBa
B3aUMOJICUCTBUSL MEXIy JIIOJbMH U
MO3HAHUS MHUPA;

- YMETh ONEpUPOBATH TOHATUSIMHU:
panuoOHaJIbHAS byHKIHS,
nokaszatenbHas (QyHKIUS, CTENeHHas

dbyukius, gorapudmMudeckas (QyHKIUSA,

TPUTOHOMETPHUECKHE byHKIUH,
oOpaTHble (PYHKIMH; YMEHUE CTPOUTH
rpaduku U3YYEHHBIX byHKIMi,

UCIIONB30BaTh TpauKd NpU U3YYECHUU

IPOLIECCOB WM 3aBUCHUMOCTEH, IIpHU
pelleHnn 3a7ad U3 JPYrux Yy4eOHbIX
IPEeIMETOB M 3aJad U3 PEaJbHOU
BBIPAJKATH bopmynamu

3aBUCHUMOCTHU MEKAY BCIIMYNHAMU,

JKM3HU;
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- OCO3HaHUE IIEHHOCTH  Hay4yHOH
NEesTEeIbHOCTH, TOTOBHOCTh
OCYUIECTBJISATh IPOEKTHYIO u
UCCIIEJIOBATEIBCKYIO NeSATEeTbHOCTh
WHMBUTyaJIbHO U B TPYIIIIE.

OBnageHue YHUBEPCAIbHBIMU
y4eOHBIMU MO3HABATEIILHBIMU
EUCTBUSIMU:

B) paboTta ¢ uHpopMaIei:

- BJaJeTb HaBBIKAMHU  MOJYYCHUS

I/IH(I)OpMaI_II/II/I N3 HCTOYHHUKOB pPA3HBIX
THUIIOB, CaMOCTOSATCIIBHO OCYHICCTBJIIATH

NOUCK, aHajiu3, CUCTEMAaTU3alUIl U
WHTEPHPETALNIO uH(popManuu
Pa3IMYHbBIX BUJIOB U bopm
NIPEACTABIICHHUS;

- cO3/1aBaTh TEKCThI
dbopmarax Cc  yyeTom

B Pa3IMYHBIX
Ha3HauYCHUS

uHbOpMallMU W LEJIEBOW ayIdUTOPHH,

BbIOUpas ONTUMAJIbHYO bopmy

IpEe/ICTaBICHUS U BU3YyaIH3alUy;

- OLIEHUBATh

JETUTHUMHOCTD

JIOCTOBEPHOCT,
uH(opmarmu, ee
COOTBETCTBUE TPABOBHIM M MOPAIbHO-
THYECKUM HOPMaM;

- HCII0Jb30BaTh cpencTBa
UH(GOPMAITMOHHBIX u
KOMMYHUKAITIOHHBIX ~ TEXHOJIOTHMHA B
pereHuH KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 3a1a4 c
COOJIFOIEHUEM TpeOoBaHMI

OPrOHOMHKH, TEXHHUKU O€30MacHOCTH,
pecypcocoepexenus,
NPABOBBIX W JTHYECKUX HOPM, HOPM

TUTUCHBI,

nH(OPMAITMOHHON 0€30MTaCHOCTH;

- BIIAJCTh HAaBBIKAMHU DPACIIO3HABAHUS U
3aIUTHI nHpOpMaIUH,
WH(pOpMAITMOHHOM 0e30MmacHOCTH

- yMeTb ONEPUPOBATH MOHSITHUIMU:
TOX]1ECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,

HEPAaBEHCTBO, CHUCTEMAa YPABHEHHU U

HEPaBEHCTB, PaBHOCWJIBHOCTD
ypaBHEHUH, HEPABEHCTB M CHCTEM,
paIMoHaIIbHEIE, HUppaIMOHATILHEIE,
MOoKa3aTeIbHbIE, CTETICHHEIE,
JorapumMuyecKue,

TPUTOHOMETPHUECKHE ypaBHEHUS,

HEPABEHCTBA U CUCTEMBI; YMETh peIlaTh
YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
ITIOMOLIBIO

Ppa3INYHbIX IMPpHUCMOB,

pemath ypaBHEHHUS, HEPAaBEHCTBA W
CHUCTEMBI C TIApaMETPOM; IPUMEHSTH
ypaBHCHUS, HEPABEHCTBA, UX CHUCTEMBI
JUTSL pEIICHUs] MaTEeMAaTHYeCKUX 3a1a4d U
3a/1a4 U3 Pa3IUYHBIX 00JacTel HAyKH U
peabHOM )KU3HU;

- yMeTh CBOOOJHO  OMEpPUPOBATH
MOHSATUSIMU: JIBI)KCHHE, TapalIeIbHBIN
NEePEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
IIPOCTPAHCTBE,
npeobpa3zoBaHue MO00UsS, TMOAOOHbBIC

burypsl; yMeTh pacrno3HaBaTh paBHbIE U

IMOBOPOT,

nonoOHble GUTYpbl, B TOM YHCIE B
npupoze,
YMEThb HCIIONb30BaTh TE€OMETPHUYECKHE

HUCKYCCTBE, apPXUTEKTYPE;
OTHOIIEHUSI, HAXOJUTh TEOMETPUUECKUE
BEJIMYMHBI  (IJIMHA,
00beM) TIpU pelIeHUU 3aJad U3 JIPYTrux

y4eOHBbIX MPEIMETOB M U3 pealbHOU

yroj, IUIOIIa/ib,

KHU3HHU
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JINYHOCTH

B o6mactu 1yXOBHO-HPAaBCTBEHHOT'O
BOCITUTAHUSL:

-- c¢(hopMUPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUSI, STUIECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAILHIO U
IPUHUMATh
OPHEHTHPYSCh
HPaBCTBEHHBIC HOPMBI ¥ IECHHOCTH;

- OCO3HaHHE BKJIaJa B

OCO3HAaHHBIC PpEIICHUA,

Ha MOPAJIbHO-
JIMYHOTO
MOCTPOEHUE YCTOWIMBOTO OYIyIIEero;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
poauTessiM U (WIM) APYTUM YJI€HaAM
CEMbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO  MPUHATHS  LIEHHOCTEU
CEeMEMHOW >KU3HU B COOTBETCTBUU C
TpaauLUsIMU Hapo0B Poccuuy;
OBnageHue YHUBEPCAIbHBIMU

PEryJIITUBHBIMU HeﬁCTBHﬂMHI

a) caMOOpraHu3aIus:

- CaMOCTOSITETLHO  OCYIIECTBIISATH
MI03HABATEIIbHYIO TSI TeIbHOCTb,
BBISIBJSITH ~ TPOOJIEMBI,  CTaBUTh U

(dopMyIMpoBaTh COOCTBEHHBIC 33/1a4H B
00pa3oBaTeNbHON  JIEATENBHOCTH U

JKN3HCHHBIX CUTYyalluAX,

- CaMOCTOSITEIbHO COCTaBJISITh IUJIaH
pemieHuss  MpPoOJEMBI € YYETOM
UMEIOIIUXCS  PECYPCOB, COOCTBEHHBIX

BO3MOYKHOCTEHN U MPEANIOYTECHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
Croco0CTBOBaTh  (DOPMUPOBAHUIO U
MPOSIBJICHUIO IMUPOKOW DJPYAWINH B
pa3HBIX 00JIACTSX 3HAHWM, MOCTOSTHHO
NOBBIIIATH CBOW OOpa30BaTeIbHBIA U
KYJbTYPHBIN YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh MPHUEMBI pediiekcuu as
OLICHKM CHUTyallud, BBIOOpA BEPHOTO

- yMeThb ONEpPUPOBATH
palroHabHbIE, UppalroHaIbHbIE,

HOHSATHSIMHU:
NIOKa3aTeJbHbIE, CTETICHHbIE,
Jorapudmuyeckue,
TPUTOHOMETPUUYECKUE  YpaBHEHUS W
HEpPaBEHCTBA, UX CUCTEMBI,
- yMeTb ONEepUpOBaTh MOHATHIMH:
MHOT'OT'PaHHUK, CeueHue
MHOT'OTpaHHHKa, Ky0, Mmapaienenumnes,
durypa wu
VUTAHDP,
KOHyC, map, cdepa, cedeHus (UTYpHI

BpAILICHNUS,

Inpusma, nmupamMujia,

MOBEPXHOCTh  BpalleHUs,
IUIOCKOCTh, Kacaromascs
chepbl, UUIMHIpPA, KOHYCA, IUIOMIAb
MTOBEPXHOCTHU

KOHyCa, MWIMHApA, IUIOMAaas chepsl,

IMUpaMUIHbI, IMIPU3MBI,

KyOa,
napajureJieuIe1a, MAPaMUJIbl, TPA3MBI,

00BeM IPSIMOYTOJIBHOTO

IIWTHHIPA,
n300paxKaTh

KOHyCa, IIapa;

MHOT'OI'paHHHUKH n

YMEHHE

IMOBCPXHOCTHU BpalllCHUA, UX CCUCHUSA OT

PYKH, C  TIOMOIUBIO  YEPTEKHBIX
UHCTPYMEHTOB U JIIEKTPOHHBIX
CPEICTB; YMETh pacrio3HaBaTth
CUMMETPUI0O B NPOCTPAHCTBE; YMETH
pacno3HaBaTh IIPaBUJIbHBIE
MHOTI'OTPaHHHKHU;

- yMETb ONEpPUPOBATH IMOHATUAMMU:
IPSAMOYIOJIbHAsE CHUCTEMAa KOOpAWHAT,
KOOPAUHATBI TOYKH, BEKTOD,
KOOpPAMHATBI ~ BEKTOPa,  CKAJISIPHOE

IIPOU3BEACHUE, YTOJ MEXKIY BEKTOPAMHU,

CymMMa BCKTOPOB, IMPOU3BCIACHHNC

BEKTOpa HA YHUCIO; HaxXOAWTh C
MTOMOIIBIO U3YYEHHBIX dbopmyn
KOOPJIMHATHI CepeIUHbI OTpe3Ka,

PACCTOSAHUC MEKAY ABYMA TOUKaMU
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peuieHus;
- yMeTh
CBOEBPEMEHHO NMPUHUMATh PEIICHUs 10

OIICHUBAaTh  PUCKH U
UX CHIDKCHHIO;

B) SMOIIMOHAJIbHBIMN
MIpEAnoararnmii copMUPOBAHHOCTD:

HUHTCJIJIICKT,

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH
CTPEMJICHHE K JOCTIIKECHUIO NEIH U
yCHexXy, ONTHMH3M, HHHIIMATHBHOCTD,
yYMEHUE JIeHCTBOBATh, HCXOMAS U3 CBOMX
BO3MOKHOCTEM;

- OMIIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTH
ITIOHUMATh 3MOIIMOHAJILHOE COCTOSHHUE
ApyTHX,
OCYIIECTBICHUHU
CHOCOOHOCTHL K

YYUTBIBATh €ro npu
KOMMYHMKALIUH,

COYYBCTBUIO U

COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKJIFOYAIOLIUX

CIIOCOOHOCTh BbBICTPAaNBAaTb OTHOLICHHA

C JpYruMu  JIOAbMHU, 3a00THUTHCA,

MPOSIBJISITH  MHTEPEC W pa3pemarhb

KOH(JIUKTHI

TOTOBHOCTh K CaMOpa3BUTHUIO, | - YMETh ONEPUPOBATH IOHITHUSIMH:
CaMOCTOATEIIbHOCTH U | CIy4YalHbBIi  ONBIT W CIy4YalHOE
CaMOOIIPEEIIEHUIO; coOBITHE, BEPOSITHOCTh  CIy4aHOTO
-OBJIQJICHUE HaBBIKAMU y4e0HO- | COOBITHS, YMETh BBIUHCIISITH
HCCIIEIOBATENIbCKOW,  MPOEKTHOM U | BEPOSITHOCTh c HCNOJIb30BAaHUEM
COLUAIBHOM JEATENbHOCTH; rpau4ecKux  METOJOB, MPUMEHATH
OBnageHue YHUBEPCAIbHBIMU | GOPMYJIBI  CIIOKEHUSI M YMHOXEHUS
KOMMYHUKATUBHBIMU JEHCTBUSIMH: BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI
0) coBMecTHas NeATeIbHOCTb: u  GopmMylbl TpH pEIICHWH 3ajady;
- NOHUMATh U UCIIOJIb30BaTh | OLIEHUBATh  BEPOSATHOCTH  PEAIBHBIX
IIPEUMYILECTBA KOMaHTHOU U | COOBITHI; 3HAKOMCTBO CO CIy4alHBIMHU

WHUBUTyaIbHON PabOTHI,

- IMPUHUMATDb oeian COBMECTHOM
JACATCIBbHOCTH,
KOOpOAUHHUPOBATH
JOCTHNKCHHIO!

JICUCTBUM,

OpraHu30BBIBATH U
e CTBUSA ee
COCTaBJISITh

I10
IJ1aH

pacmpenensitb  poiid ¢

BEIMYMHAMMU;  yMEHUE  NPUBOJUTH
IPUMEpPHI IPOSBICHUS 3aKOHA OOJIBIINX
Yycesl B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSX;
- yMeTh CBOOOJHO  ONEpUpPOBaTh

ITOHATUAMMN: CTCIICHDb C OCJIbIM
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y4eTOM MHEHUH Y4aCTHUKOB
o0CyXJaTh pe3yJNbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBAThH U BHITIOJIHATH PabOTy
B YCJIOBHUSX PEAILHOI0, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

- OCYIIECTBIISITh MO3UTHUBHOE
CTpaTernueckoe MOBE/ICHNE B
Pa3IUYHBIX  CHUTyallUsiX, TPOSBIATH
TBOPYECTBO U BooOpakeHue, ObITh
UHUIMATHBHBIM.

OBnageHue YHUBEPCAIbHBIMU

PEryJIATUBHBIMU JEUCTBUSMU:

T') IPUHATHE Ce0s U APYTUX JTFOCH:

- NpPUHUMATh MOTHUBBI M ApPTyMEHTHI
IPYTUX JFOJEH pu
pe3yJbTaTOB JIESITENBHOCTH;
- NOpU3HAaBaTh CBOE MPAaBO M NIPaBO

aHaJIn3¢€

JIPYTHUX JIIOJIeH Ha OIHUOKH;
- pa3BUBaTh CIOCOOHOCTh TOHUMATh
MUP C IMO3HIINH IPYTOTO YeIOBEKa

nokKaszaTejieM, KOpeHb HaTypaJbHOU
CTENEHHU, CTENeHb C palUuOHAIbHBIM
MoKa3arTesieM, CTENEHb C
JIEVCTBUTEIbHBIM (BEIIECTBEHHBIM)
moKasateyieM, jorapudm 4Yuclia, CHHYC,

KOCMHYC MW TaHI'CHC IIPOHU3BOJIbHOTI'O

YHUCIIa;

- yMeTb CBOOOJHO  OINEPUPOBATH
MOHATUSIMU: rpaduk byHKIMH,
obparHas ~ QyHKOMS,  KOMIIO3UIUS
byHKIUH, JUHEeWHas byHKIWMA,
KBaJpaTuyHasi (DyHKIUSA, CTeneHHas
GyHKIMS ¢ [eIblM  [OKa3aTeleM,
TPUTOHOMETPUIECKHUE byHKIINH,
oOpaTHbIE TPUTOHOMETPHUECKHE
byHKIIH, NoKa3aTeNIbHas U
gorapudmuyeckas (PyHKIUH; yMETh

cTpouTh rpadukn (HyHKIUH, BBITIONHATH
npeobpazoBanus rpaduKoB PyHKINH;

rpaduku
(GYHKIMA JUIS M3YYEHHUs IMPOIECCOB U

- YMCTh HUCIIOJIB30BAaTh

3aBUCUMOCTEHN MpHU pelIeHUuu 3a7ad U3
JIPYrUX Yy4eOHbIX TPEAMETOB U U3

peanabHOM KU3HU; BBIPAXKATh
dbopMmynamMu  3aBUCUMOCTH  MEXKIY
BEITMYMHAMU;

- CBOOOZHO OMNEPUPOBATH TMOHATUSMHU:

byHKIINAA,
(GYHKIIUM, OTPaHUYEHHOCTh (YHKIIUH,

YETHOCTh NEPUOINYHOCTD
MOHOTOHHOCTh (DYHKIIHH, JSKCTPEMYM
byHKIIMU, HanOOJbIIee W HAaUMEHbBIIIEE
3HaueHUs (PYHKIUH HA TPOMEKYTKE;
YMETb

byHKIINH;
- yMeTb HCIOJb30BaTh CBOWCTBA U
rpadpukn  GyHKIUI
ypaBHEHUH, HEPaBEHCTB U 3a1ad C
napaMeTpamu; n300paxkathb
KOOPAMHATHON TIJIOCKOCTH MHOXKECTBa

IMPpOBOANTDH HCCICAOBAHUC

pInIb: | peuICHHUA

Ha
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pElIEHU YpAaBHEHNM, HEPABEHCTB U UX
CUCTEM

B o6nactu acTeTHYecKoro BOCIUTaHUS:
- 3CTETUYECKOE OTHOILIEHHWE K MUpYy,
BKJIFOYAsl 3CTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO  TBOPYECTBA, CIOPTAa,
TpyJa U OOLIECTBEHHBIX OTHOIICHU;

- CIIOCOOHOCTD BOCIIPUHUMATh
pa3IM4YHbIE BUIbl UCKYCCTBA, TPAIULINU
U TBOPYECTBO IPYTUX
HapoJ0B, OUIYLIaTh SMOLMOHAIBHOE

BO3/ECHUCTBUE UCKYCCTBA;

CBOCTO 141

- yOEXIIEHHOCTh B 3HAYUMOCTH IS
JMYHOCTH M OOIIECTBA OTEYECTBEHHOTO
U MHUPOBOTO HCKYCCTBa, STHUYECKHX
KYJBTYPHBIX TPAaUIMid ¥ HAPOIHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B
pa3HBIX BHJIaX HCKYCCTBa, CTPEMJICHHE
NPOSBIISATE ~ KadecTBa  TBOPYECKOU
JMYHOCTH,
OBiaznenue
KOMMYHHKATUBHBIMU JCHCTBHUSIMHU:

a) oOI1IeHue:

YHUBCPCAJIbHBIMU

- OCYIIECTBISITh KOMMYHHUKAIUU BO
Bcex cepax KU3HU;
- pacno3HaBaTh HeBepOaIbHbIC
CpeAcTBa oOmmeHus,

3HA4YCHHC

IIOHMMATb
COIINaJIbHBIX 3HAaKOB,
PaCIIO3HABATH
KOH(bJII/IKTHLIX CI/ITyaHI/Iﬁ Hn CMAT4aThb

KOH(JIMKTHI;

NpEAINOChUIKHU

- Pa3BEPHYTO M JIOTUYHO U3JIaratb CBOIO

- yYMEeTh ONEpUpPOBATh TOHATUSIMHU:
cpennee apudmeTHdeckoe, MeIHuaHa,
HauOoJbllIee U HAMMEHbIIEE 3HAYCHUS,
pa3mMax,  JuCHepcus,  CTaHAApTHOE
OTKJIOHCHHE YHCIIOBOTO Habopa;
yMEHUE W3BJIEKaTh, UHTEPIPETHPOBATH
uHbOpMaIMIO,  TPEACTABICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax,
OTPaXKAIONIYI0  CBOWCTBA  PEabHBIX
IIPOIIECCOB W SIBJICHUU; TPEICTABIATH
uH(pOpMaIMI0O C MOMOIIBI TaONHI] U
IUarpamm; MCCIIeJIOBATh
CTaTHCTUYECKUE JaHHBIC, B TOM YHUCIIE C
NIPUMEHEHHEM TpaUyecKuXx METOIO0B U
AIIEKTPOHHBIX CPEJICTB;

- yMETh ONEpPUPOBaTh MOHSITUIAMMU:
TOYKA, npsiMas, IJIOCKOCTb,
MPOCTPAHCTBO,  JBYIPaHHBIA  YIOJI,
CKPEIIHMBAOIIHNECS psIMBIE,
NapajuieIbHOCTh U
NEPIEHIUKYJIAPHOCTD IPSMBIX U

IJIOCKOCTEH, YOl MEXIYy NPSIMBIMU,
YIOJ MEXAY MpsSMOA U IUIOCKOCTBIO,
yroa MEXAy IIOCKOCTSMM, PACCTOSIHUE
OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
MEXKJy NPSMBIMU, PACCTOSIHUE MEXITY
MIJIOCKOCTSIMU;

- YME€Thb HCMOJb30BaTh MPU PEUICHUU
3ala4 U3y4yeHHbIE (AKTBI U TEOPEMbI
IUIAaHUMETPUHM;  YMEHHUE  OIICHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MUPa

TOYKY 3pE€HHSI C HCIOJb30BaHUEM

SI3BIKOBBIX CPEJCTB

- OCO3HaHHE o0yJarouMucs | - yMeThb ONEPUPOBATH  MOHSITHUIMU:
poccuiickoi IPaKIAaHCKOM | IPSIMOYTOJIbHAs CHCTEMa KOOPJAUHAT,
UJEHTUYHOCTH; KOOPJIMHATHI TOYKH, BEKTOD,
- 1[E€JICHANPABICHHOE pa3BUTHE | KOOPJUHATBL  BEKTOpa,  CKaJIsIPHOE
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BHYTPCHHEU
OCHOBE

MMo3unu  JIMYHOCTH Ha
AYXOBHO-HPAaBCTBCHHBIX
HapOJ0B

HEHHOCTEN Poccuiickon

denepanun, UCTOPUYECKUX "
HAIIMOHATLHO-KYJIbTYPHBIX  TPAIHIIUH,
dbopmupoBaHue 3HAYUMBIX

OCHHOCTHO-CMBICJIOBBIX

CUCTEMBbI
YCTaHOBOK,
AHTUKOPPYIIIMOHHOTO MHPOBO33PEHUS,
PaBOCO3HAHUS, HKOJIOTUYECKOM
KyJbTYPbl, CHOCOOHOCTH CTaBUTbH IIEJIU
U CTPOUTH KU3HEHHbIE TUIAHBL;

B dacTu rpaxxnaHcKoro BOCIUTAHUS:

- OCO3HAHHUC CBOMX KOHCTUTYIHMOHHBIX

npaB W OO0S3aHHOCTEW, yBa)KEHHE
3aKOHa U MPABOIOPS/IKA;

- PUHATHE TPaIUIIUOHHBIX
HaIlMOHAJIbHBIX, 00I1IeUEeIIOBEYECKUX
T'YMaHUCTUYECKUX U JEMOKPATHYECKUX
LICHHOCTE;

- TOTOBHOCTD MPOTUBOCTOSTH
UJICOJIOT U IKCTPEMU3MA,
HaIlMOHAJIM3MA, KceHopoouwu,
JUCKPUMHUHAIIMM ~ TI0  COLMAJIbHBIM,
PEITUTHO3HBIM, PacoBbIM,
HaIIMOHAJIBHBIM MPU3HAKAM;

-  TOTOBHOCTH BECTH COBMECTHYIO
JESITCILHOCTD B WHTEpecax

IPaXTaHCKOTO OOIEeCTBa, Y4acTBOBATH
B caMOoyTpaBIICHUH B
001e0o0pa3oBaTeNbHOW OpraHU3alud U
JETCKO-IOHOIIECKUX OPTaHU3AIHSX;

- YMEHHE  B3aMMOJCHCTBOBATH C
COLMATbHBIMHA UHCTUTYTaMHU B
COOTBETCTBUU C WX (QYHKIWSIMH W
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMAaHHTapHOH U
BOJIOHTEPCKOM IS TETbHOCTH;
aTPHOTHYECKOTO BOCIIUTAHUSI:

- chOpPMHUPOBAHHOCTb  POCCHUUCKOMN

IPOU3BEJCHUE, YTOJI MEXIY BEKTOPAMH,
cymMma BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha HaXOJUTh C
hopmyt
OTpE3Ka,

YHCJIO;
IIOMOIIBIO M3Yy4YEHHBIX
KOOPJWHATBI CEpEeINHBI
PacCTOSIHAE MEXKAY NBYMS TOUKAMM;

IO IXO AN
M3YyUYEHHBIH  METOJ Uil  pEIICHUs
3a7]a4, paclio3HaBaTh MaTeMaTUYECKUE
dbakThl U MaTeMaTH4YeCKUEe MOJEIU B

MMPpUPOAHBIX 141 O6HICCTBCHHBIX

-yMETh BBIOMpATH

SBJIEHUAX, B  HCKYCCTBE, YyMEHHE
IIPUBOJIUTH TIPUMEPBI MATEMATUYECKUX
OTKPBITUM POCCUMCKOW W  MHPOBOU

MaTEMaTHYE€CKOM HAYKH.

- YMETb ONEPUPOBATH IOHATHIMMU:
CIy4YalHBIM  ONBIT W  CIIy4YaWHOE
coObITHE, BEPOATHOCTH  CIy4ailHOTO
COOBITHS; YMETH BBIYNCIIATD
BEPOSTHOCTD c HCIIOJIb30BaHNUEM
rpauyeckux  METOJOB; NPHUMEHATH
bopMynbl  CIOKEHUST M YMHOXKEHUS

BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKThI
u (Gopmylbl TpH PpEIICHWU 3ajady;
OIICHMBAaTh  BEPOSITHOCTH  peajbHBIX
COOBITUH; 3HAKOMCTBO CO CIIy4allHbIMU
BEIMUYMHAMHU;  yMEHUE  NPUBOJUTH
PUMEPBI TPOSBIICHUS 3aKOHA OOIBIINX
Yucel B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX
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Ipa)K1aHCKON UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHUS K CBOEMY
Hapoay, 4YyBCTBa  OTBETCTBEHHOCTH
nepen Poamnou, ropmocth 3a CBOU
Kpail, cBOO Poauny, CBOHM S3BIK U
KyJlbTYpy, TIpPOLUIOE M  HACTOSILEe
MHOTI'OHalMOHaJIbHOIrO Hapoaa Poceny;

- LEHHOCTHOE OTHOILLIEHUE K
roCcyAapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY u IPUPOTHOMY

HACJeNNI0, MaMsTHUKAM, TpagulUsM
HaponoB Poccun, noctmxkenusam Poccun
B Hayke, HCKYCCTBE, cropre,
TEXHOJIOTUSX U TPY]E;

- ujeiHas yOexJeHHOCTh, TOTOBHOCTb K
ciyxeHutro u  3amure OteuecTna,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

OCBOECHHBIE oOyyJaronmmucs
MEKIPEIMETHbIC MOHATHS u
YHUBEpCAIbHbIC ydeOHBIE JEHCTBUS
(perynsiTUBHBIE, MO3HAaBaTEIIbHbIE,
KOMMYHUKATUBHBIE);

- CIIOCOOHOCTb HX HCIIOJIL30BAHHUS B
MMO3HaBaTEIbHOM u COILMaIbHOM
MPaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yueOHO
NESATEeTLHOCTH, OPTaHHW3alud Y4eOHOTO
COTPYAHUYECTBA C MEAArOTHYECKUMU
pabOTHUKaAMHU W  CBEPCTHHKAMH, K

Y4aCTHIO B MOCTPOCHUU
VHIWBUIYyaJIbHOU obOpazoBaTebHON
TPAaCKTOPUHU;

- OBJIaJICHUE HaBbIKAMH y4eOHO-
MCCIIEI0BATENIbCKOM, MPOEKTHON U
COLMAJIbHOM JEATEIIbHOCTH

- HE MPUHUMATD JI€UCTBUS, MPUHOCAIIUE
BpEl OKpYyKarole cpee;
- YMETh IPOrHO3UPOBATh

YMETh ONepUpOBaTh

ITOHATHUAMMU

byHKIUsA, HenmpepbiBHasS  (QyHKIUA,

IMpOHU3BOAHAsAd,

nepBoooOpaszHas,
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HeOJIaronpusiTHbIC
MMOCJICICTBUS MPENPUHUMAECMBIX
JIEUCTBUI, IPEIOTBPALLIATH UX;

9KOJIOTNYCCKHEC

- paCHIMPUTL OMNBIT JACSITEIHLHOCTH
9KOJIOTHYECKOM HAIPaBICHHOCTH;
- paspabaThIBaTh

IJ1aH peuCHUsA

npobiieMbl ¢ Y4eTOM  aHalu3a
UMEIOITNXCS MaTepUaTbHBIX U
HEMaTepUaTbHBIX PECYPCOB;

- OCYIIECTBISITh  IIEeJICHANPABICHHBIN
MOWCK TIEPeHOCa CPEICTB M CIOCOOOB
NeNUCTBUS B MPOGECCHOHATBHYIO CPEy;
- yMeTb

NEPCHOCUTD 3HaHHUA B

IMO3HABATCIIbHYIO n IMPAKTHUYICCKYIO
obnactu KHU3HCOCATCIBHOCTH,

- npeajiaraTb ITPOCKTHEI,
OLICHMBATh HACH C ITO3HMIIMK HOBH3HBI,

MIPAKTUYECKOHN

HOBBIC

OPUTHHAIBHOCTH,
3HAYNMOCTH;

- JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM,
BHOCUTH KOPPEKTUBBI B AESTEIbHOCTD,
OIIEHHWBAaTh COOTBETCTBHUE PE3YIbTATOB
1eJISIM

OTpeAeNeHHBI  WHTErpan, yMETh
HaXOJWTh MPOU3BOIHBIC dJIEMEHTAPHBIX
GYHKIMH,  WCTHONB3ysS  CIpPaBOYHBIC
MaTepHUaIbI; MCCIIEI0BATh B
MPOCTEUIUX Cciay4dasx (QyHKIMU Ha
MOHOTOHHOCTh, HAXOJUTh HAWOOJBIINE
U HaWMEHBINE 3HA4YCHUS (QYHKIUN;
CTpOUTh  TrpaduKu
UCTIOJIb30BaHUEM

MHOTI'OYWJICHOB C

armapara
MAaTEMaTUYECKOTO aHalIu3a; MPUMEHSTh
MPOU3BOJAHYIO TIPU PEIIEHWH 3a7ay Ha
JIBIOKCHUE,

peuiarhb PaKTUKO-

OPUEHTUPOBAHHBIE 3a/1a4u Ha
HanOOJIBIITNE U HANMEHBIINE 3HAYCHUS,
Ha HaxXOXICHUE IYyTH,
YCKOPEHUS;

- yMETh ONEpPUpPOBaTh

ABUKCHUE B IIPOCTPAHCTBE, HO,Z[O6HLIC

CKOpPOCTH H
ITOHATUAMM:

¢Gurypsl B MpoCTPaHCTBE; UCTIOIB30BAThH
OTHOILIEHUE IUIOLIAJEH TOBEPXHOCTEN U

nofo0HbIX  (uryp

00BeEMOB npu
peIIeHNY 3a/1ad;

- YMEThb BBIYUCISATH TECOMETPHUUECKHUE
BEJIMYMHBI  (IJTUHA,

ILIOIIAb

yTolI,
MTOBEPXHOCTH),

LJI0IA/b,
00BeEM,
UCIIONIB3Ysl M3Y4YeHHBbIE (OPMYyNBl U
METO/IbI

IlepeyeHb 3HAHMHW U YMEHHMH B COOTBETCTBMM C NMPO(deCcCHOHATBHBIM

CTAHAAPTOM
HAYaJbLHOM 00I11eM,

IMenaror (megarormyeckasi AeATEJbHOCTh B IOIIKOJbHOM,
OCHOBHOM 001eM, cpeaHeM o00meM 0OpPa30BaHMHU)

(BocnMTATE/Ib, YUNTEIB)», YTBEPAKAEHHOr0 NPUKa30M MUHHUCTEPCTBA TPyAa U
counaabHoil 3amuThl Poccuiickoit @enepamun ot «18» okrsiops 2013 r. Ne
544 H, koTOpbIEe AKTYAJM3HPYIOTCA NPH H3YyYEeHUHM MEKIUCIUNINHAPHOTO
Kypca:

- HWCTIOJB30BaTh W anpoOUpOBATh CHEIUATBHBIC MOAXOABl K OOYYEHUIO B
IEJIX BKIFOUCHHSI B 00pa30BaTEIbHBINA MPOIECC BCEX 00YUYaIOIIUXCS, B TOM YHCIIC
C 0cOObIMH TOTPEOHOCTSIMHU B 00pa30BaHUU: OOYYAIOIIMXCS, MPOSIBUBIIMX
BBIJIAIONTUECS] CIIOCOOHOCTH; OOYYarONMXCsl, JJII KOTOPBIX PYCCKHM S3BIK HE
SIBJISIETCS] POJHBIM; O0YUYaIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMA 3I0POBBSI.
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[Ipodeccuonanbupie (IIK) u o6mme (OK) kommeTreHIuH, KOTOPHIC
aKTyaJIM3UPYIOTCS TIPU U3yUYEHUU YY€OHON AUCIUTUIMHBIL
OK04 Db dexTuBHO B3aMOICHCTBOBATH U padOTATh B KOJUICKTHBE M KOMaH/Ie
OKO50cyuiectBiasiTh ~ YyCTHYHO U IHUCBMEHHYIO  KOMMYHHUKAIIMIO  Ha
rocyJapcTBeHHOM si3blke Poccuiickoit dexpeparuu ¢ ydeToM OCOOEHHOCTEH
COLMAJILHOTO U KYJIbTYPHOI'O KOHTEKCTA

1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJIbTAaThbl OCBOEHUsI Ppaldouei
NPOrpaMMsI:

JIP4.IIposiBiArOIIMI ¥ JIEMOHCTPUPYIOIIMK YBaXKEHHE K JIIOASM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO0 KOHCTPYKTUBHOTO «IIU(POBOTrO
caena.

JIPS.JIeMOHCTpUPYIOIIMK ~ TPUBEPKEHHOCTh K  POJHOM  KYJIBTYpE,
HCTOPUYECKONW TaMATH Ha OCHOBE J100BUM K PoauHe, ponHOMy Hapoay, Maiou
pOAVHE, TMPUHATUIO TPAJULMOHHBIX LIEHHOCTEN MHOTOHAUMOHAJIBHOIO Hapojaa
Poccun.

JIP6.IlposiBndrominii  yBa)k€HUE K JIIOASM CTapUIero IOKOJICHUS |
TOTOBHOCTh K YYaCTHIO B COLIMATIbHOM MOJJIEPIKKE U BOJIOHTEPCKUX ABUKECHHUSIX.

JIP7.0co3Haromii ~ TPpUOPUTETHYKD  ILIEHHOCTh JIMYHOCTH  YEJIOBEKA;
YBaXKAIOIIUNA COOCTBEHHYIO M UYXKYI0 YHUKAJIBHOCTh B Pa3IUYHBIX CUTYalHsIX, BO
Bcex opmax u BUAAX ACSITEIbHOCTH.

JIP9.Cobmonaromuii M MpoMaraHAMPYIOIIMKA TpaBuia 3J0POBOTO |
Oe3omacHOro o0pasa >XKM3HH, CIIOPTa; MPEAYIPEKIAIONIHNI MO0 MPE010IeBAIOIINI
3aBHCHMOCTH OT aJIKOT0Jis, TabaKa, MCUXOAKTUBHBIX BEILECTB, a3aPTHBIX UTP U T.J.
CoxpaHsSOIMil NCUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHTYaTUBHO CJOKHBIX WJIU
CTPEMUTENIBHO MEHSIOIINXCS CUTYAIUSX.

1.5. KosimyecTBO 4acoB Ha OCBOeHHE padoueil mMporpamMmbl y4eOHOM
AUCIHHUIJIMHBI:
MaKCUMaJbHOW yueOHOM Harpy3ku oOydvatomierocs - 340 yacoB, B TOM YHUCIE:
ayIUTOpPHOU ydeOHO# paboThl oOydaromierocs - 322 yaca, m3 HUX B (opme
PaKTUYECKON NOArOTOBKH — 90 4acoB; B TOM 4YHCIE MPAKTUYECKUX 3aHATHH - 56
4acoB; KOHCYJIbTalui - 12 yacos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1. O0bem y4eOHOM TUCHMIIMHBI M BUAbI Y4e0HO padoThI

Bua yuyeO6Hoii padoThI Oo0bem
4acoB
MaxkcumanbHasi ydeOHasi HArpy3Ka (Bcero) 340
AyautopHasi ydeOHass pabora (o0si3aTesibHbIe y4deOHbIe
322
3aHsATHS) (BCEro)
U3 HUX B hopMe NPAKTHYECKOH MOATOTOBKHU 90
B TOM YHCJIE:
JIEKIIMOHHBIE 3aHSATHUS 266
nabopaTopHbIE pabOTHI
NPAKTUYECKUE 3aHATUS 56
KOHTPOJIbHBIE pabOThI *
CamocrosiTesibHas paboTa o0yuarierocs (Bcero) *
B TOM YHCJIE:
[ToaroroBka cooOIIEHU.
PaGorta ¢ KOHCHEKTOM JIEKIIMM, pEIIeHHe 3aJad M|
YOPAKHEHUH 10 00pasily
Koncynbranum 12
IIpomexxyTouHasi arrectauus B gopme sx3ameHa 6
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2.2. TemaTu4yecKHii IVIAH U COAEPKAHNE Y4eOHOM TUCHUILIMHBI MaTemMaTnka

HaunmenoBanue Conepsxanne yaeOHOTO MaTepuaa, 1abopaTopHbIe pabOThl U TPAKTUYECKUE O6Bem OK, xoppl
pa3leNioB M TEM | 3aHSTHS, B TOM YHMCle B popMe MPakTUYECKOM MOATOTOBKH, CAMOCTOATENbHAS 4acoB | JIMYHOCTHBIX
paboTa oOyJaromuxcs pe3yJIbTaToB,
dbopmupoBaHu
10 KOTOPBIX
CITIOCOOCTBYET
AIEMEHT
MIPOTPAMMBI
1 2 3 4
Pa3zpea 1. 22/8 OK-04, OK-
IloBTOpEeHME 05
Kypca
MaTeMaTHKH JIP 4, JIP 6,
OCHOBHOM JIP 7, JIP 9
IIKOJIbI
Tema 1.1 Conepxanue yueOHOro Marepuasia, B ToM 9ucie B (hopMe MpakKTHIECKON 2/2
Ilenp u 3amaun | HOATOTOBKU 2/2
MAaTeMaTUKH 1 bazoBble 3HaHUS M yMEHMs [0 MaTeMaTuke B MPO(GEeCcCHOHAIHHOW U B
IPY OCBOCHUU MOBCE/IHEBHOM JIeATEIbHOCTH Me/larora JIOMKOJIbHOT0 00pa3oBaHus
cnenuanbHoCcT | JlTabopaTopHbIe pabOTHI *
U [IpakTUueckue 3aHsATUSA, B TOM YKciie B (hopMe NPAKTUUECKOM MOATOTOBKH *
KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 1.2 Copepxanne y4eOHOro marepuasna, B TOM uucie B ¢GopMe NpaKTUYECKoi | 6/2
Uucna n MOJATrOTOBKHU 4/2
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BBIYHCIICHUS. 1 JlelicTBUS HaJI TOJOXKUTEIBHBIMM M OTPUUATEIbHBIMU  YHUCJIAMH,
Bripaxenus u OOBIKHOBEHHBIMU W JICCATUYHBIMU  ApOoOsSIMH i oOecrnedeHus
npeoOpa3zoBaHu 00pa3oBaTebHOrO MPoILiecca B IETCKOM Cay
s JleiicTBug co cTteneHs MU, GOpMyJIbl COKPAILIEHHOTO YMHOXEHUSI.
JlaGopatopHbie paboThI *
[IpakTuueckue 3aHATHSA, B TOM Ynciie B (hOpMe MPAKTHIECKON MOATOTOBKH 2
I13Nel. JleiicTBUS HaJ TMOJIOKUTEIbHBIMU M OTPULATEIBHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JACCATUIHBIMU JPOOSMHU.
KoHTponbHbIe paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 1.3. Conepxanue ydeOHOro marepvana, B TOM 4YHCI€ B (opme MNpakTHYECKOu | 2/2
['eomeTpusi HA | HOATOTOBKH 2/2
MJI0CKOCTH 1 Buapl mnockux ¢uryp u ux miomaas s ooecnedeHusi 00pa3oBaTeILHOTO
npolecca B JETCKOM Cafy.
[TpakTUKO-OpUEHTUPOBAHHBIE 33/1a4H B KypCe€ T€OMETPHUH Ha TIOCKOCTH
JlabopaTopHbie paboThI *
[TpakTrueckue 3aHATHSA, B TOM 4nciie B GOpME MPAKTHIECKON MOATOTOBKH *
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 1.4 Conepxanue ydyeOHOro marepvana, B TOM 4YHCiI€ B (QopMme MNpakTHYECKOu | 2/2
[IpouieHTHBIE | TOATOTOBKHU 2/2
BBIYHICIICHUS 1 [TpocThie MpOTIEHTHI, pa3HbIe CIIOCOOBI WX BBIYHCICHUS I O0ECIIeYCHUS
00pa30BaTeNIbHOTO Mpoliecca B AeTCKoM caay. ClIoxKHbIe TPOILEHTHI
JlabopaTopHbie paboThI *
[IpakTUueckue 3aHsATUS, B TOM YKciie B (hopMe NPAKTUUECKOM MOATOTOBKH *
KonTpoasHbie paboThI *
Tema 1.5 Conepxanue ydyeOHOTO MaTepuana, B TOM 4ucie B (opme mNpakTHUecKou | 2
YpaBHEHUS U | TOATOTOBKH 2
HEPABEHCTBA 1 ‘ Jluneiinble, KBaApaTHbIE, APOOHO-TMHEIHBIC YPAaBHEHHUSI U HEPABEHCTBA
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JlaGopaTopHbie pabOThI *
[TpakTHyeckue 3aHsTHsL, B TOM YUCie B (hOpMe MPAKTUUECKON OATOTOBKU *
KonTposapHbie paboThI *
CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 1.6 Copepxanne y4yeOHOro Mmarepuana, B TOM 4HciIe B (opMe NPaKTUYECKOi | 6
Cucrembl ITOATrOTOBKHU 4
YPaBHEHUHN U 1 Crioco0bl pelieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. [lonaTus: matpuia 2x2
HEPABEHCTB u 3x3, ompenenutens Marpunbl. Metog ['aycca. Cuctembl HENMHEWHBIX
ypaBHeHU. CUCTEMBI HEPABEHCTB
JlaGopatopHbie pabOThHI *
[IpakTuyeckue 3aHsATHSI, B TOM YUCIIE B (POpME MPaKTUUECKON OTOTOBKU: 2
I13 No5. Matpuiisl. [lelicTBust HaJl MaTpUllaMu
KoHnTponbHbIe paboTh *
CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 1.7 Copepxanue y4yeOHOro marepuana, B TOM 4ucie B (OopMe NPaKTUYECKOM | 2
Bxoanon MOATOTOBKH 2
KOHTPOJIb 1 Boruncnenus u npeoOpa3oBaHusl. YpaBHEHUs M HepaBeHCTBa. ['eomeTpust
Ha IJIOCKOCTH
JlaGopatopHbie paboThI *
[TpakTHyeckue 3aHsATHsI, B TOM YUCIE B (hOpMe MPaKTUUIECKON MOJITOTOBKU *
KoHTponbHbIe paboTh *
CamocTosaTenbpHas paboTa 00y4Jaronuxcs *
Pasznen 2 26/6
I[Ipsimble u
IIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Copepxanne y4eOHOro marepuaia, B TOM uucie B ¢GopMe MNpaKTUYecKoi | 2/2 OK-04, OK-05
OcHOBHEBIC MMOJATOTOBKH 2/2 JIP 4,JIP 5,
IIOHATHS 1 ‘ [Ipeamer crepeometpun. OCHOBHBIE MOHATHUS (TOYKA, OpsiMasi, INIOCKOCT, JIP 6, JIP 7,
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CTEPEOMETPUHU. npoctpaHcTBO). OCHOBHBIE akcHOMBbI cTepeoMeTpuu. llepecekaromiuecs,
Pacnonoxenue napajjielbHble M CKpelMBaromuecs mnpsiMbie. [Ipu3Hak M CBOMCTBO
OpSIMBIX U CKpeuIMBaroImuxcs npsMbix. OCHOBHbIE MPOCTPAHCTBEHHbIE (DUTYpBI IS
IJI0CKOCTEH obecrieueHrst 00pa3oBaTeILHOIO MpoIlecca B IETCKOM caly

JlaGopatopHbie paboThI *

[IpakTHyeckue 3aHsATHsI, B TOM YUCIE B (pOpMe MPaKTUUYECKOW MOJITOTOBKHU: *

KoHTponbHbIe paboTh *

CamocTosTenbpHas paboTa 00y4Jaronuxcs *
Tema 2.2. Conepxanve ydyeOHOro marepuana, B TOM 4YHCIe B (opMe MPaKTUYECKOH | 6
[TapamnenbHOC | MOATOTOBKHU 4
Th MPSIMBIX, 1 [TapannensHbie npsiMasi U 1TiockocTb. Onpenenenue. [Ipuznak. CpoiicTBa
npsIMOit U (c nokazarenbcTBOM). [lapamnensubie miockoctu. Onpenenenue. [IpusHak.
IJI0CKOCTH, CpoiictBa (Cc  1oKa3aTenbCcTBOM). Terpasgp W €ro  3JIEMEHTHI.
IIJIOCKOCTEN [Tapamnenenunen u ero 3meMeHTbl. CBOMCTBA MPOTHUBOIIOIOKHBIX I'PaHER

u quaro”aneu napauienenunena. [locrpoenne cedennii. Pemenue 3anau.

JlabopaTopHbie paboThI *

[IpakTryeckue 3aHATHSI, B TOM YUCIE B (DOpME MPAKTUIECKON MOITOTOBKU 2

IT3Ne3. Pemenue 3amau no reme « Ilapannenenuneny

KonTposapHbie paboThI *

CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 2.3. Conepxanne ydeOHOTO MaTepuaia, B TOM uuciae B (opme mpakTudeckoi | 6/4
[Iepniennukynst | IOATOTOBKH 4/2
pPHOCTH 1 [TepniennukynsipHbIC IpsIMBIE. [TapamensHble npsiIMBbIE,
MPSMBIX, NEPHEHANKYJIAPHBIE K MII0CKOCTH. [Ipr3HaK nepneHaAnKyISpHOCTH IPSIMOM
IPSAMOU U U IIOCKOCTH. JlokasarenscTBO. IlepneHauKynssp W HaKIOHHAS.
IJIOCKOCTH, [lepnenaukynspHble  TUIOCKOCTA.  [Ipu3Hak  NEpHEeHAUKYISPHOCTH
IJIOCKOCTEN IJIOCKOCTEN. [loKa3aTrenbCeTBo.

PaccrostHust B mpOCTpaHCTBE B JCSATEIBHOCTH IEAarora JOIMKOJIBLHOTO
00pa3oBaHUsl.

JP9
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JlaGopaTopHbie pabOThI

[TpakTryeckue 3aHATHsL, B TOM YUCIIE B (DOpME MPAKTUUECKON OATOTOBKU 2/2

[I3Ne4. BplunciaeHue pacCTOSHUM B IPOCTPAHCTBE JUIsl  OpraHU3alUU

0o0pa30BaTeNbHOrO Mpoliecca B AETCKOM Caay

KoHnTponbHble paboThl *

CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 2.4. Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMme NpakTUyecKkoil | 4
Teopema o MMOJITOTOBKU 4
Tpex 1 Teopema o Tpex mnepneHaukymspax. JlokazarenabcTBo. VYroa Mexay
HEPIEHIUKYJIIS OpsIMOM M IJIOCKOCTBIO B HMH(OPMAllMOHHBIX CUCTEMaX. YTOJI MEXIY
pax IUIOCKOCTSIMU

JlaGopatopHbie paboThI *

[TpakTHyeckue 3aHsITHsI, B TOM YUCIE B (hOpMe MPaKTUUYECKON MOJTOTOBKU *

KoHnTponbHbIe paboThl *

CamocrosiTenpHast paboTa 00yJarOIIIXCS: *
Tema 2.5. Copepxanue y4yeOHOro marepuana, B TOM 4ucie B (opMe NpakTU4YecKoil | 4
[TapannenpHble | NOATOTOBKU 2
, 1 AxcuoMbl ctepeoMmeTpud. lleprneHauKyaIspHOCTh MPSMOM U IJIOCKOCTH,
HEPIEHIUKYIIS NapajuleIbHOCTh  JABYX  MpPSIMBIX, [EPHEHIUKYISIPHBIX  IUIOCKOCTH,
pHBIE, NEPIEHUKYJIIPHOCTb INIOCKOCTEN
CKpemuBaromy | JlabopaTopHble pabOThI *
CCs IPAMBIC [IpakTHyeckue 3aHATHSI, B TOM YUCIE B (DOpME MPAKTUUIECKON MOJTOTOBKU

[I3Ne5.  Pemienne  3amady  mno  Teme:  «AKCHOMBI  CTEPEOMETPHH.

[lepnieHAUKYISIPHOCTh MPSIMOM U TUIOCKOCTH, MAapajlIeIbHOCTh JIBYX MPSMBIX,

NEPIEHIUKYJISPHBIX INIOCKOCTH, NEPIEHUKYISIPHOCTb MIJIOCKOCTEN

KonTpoapHbie paboThI *

CamocTosiTenbHas paboTa 00yJaronuxcs *
Tewma 2.6. Copepxanne y4yeOHOro Mmarepuana, B TOM 4ucie B (opMe NpakTUyecKoil | 4
Pemenune ITOATOTOBKHU 4
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3amad. [Ipsmeie
U INIOCKOCTH B

1 Pacnonoxenue MPSIMBIX U IJI0CKOCTEN B MIPOCTPAHCTBE.
[lepneHANKYISIPHOCT, M MApPaUIETbHOCTh MPSMBIX W IUIOCKOCTEH.

IPOCTPAHCTBE CkpelyBaroniyecs npsimbie

JlaGopatopHbie pabOTHI *

[TpakTHyeckue 3aHsITHsI, B TOM YUCIE B (hOpMe MPaKTUUYECKON MOJTOTOBKU *

KoHnTponbHble paboThl *

CamocTosTenbpHast paboTa 00y4Jaronuxcs *
Pa3nea 3. 18/10
Koopaunarsl
U BEKTOPbI
Tema 3.1 Conepxanue ydyeOHOro marepuana, B TOM 4YHCie B (opme MpakTuydeckou | 4/4 OK-04, OK-05
JlexapToBbl MOJATOTOBKH 4/4 JIP 4, JIP 5,
KOOpAUHATBI B | 1 JlekapToBBl KOOpAMHATBI B IIpocTpaHcTBe. lIpocrenmme 3anaum B JIP 6,JIP 9
IPOCTPAHCTBE. KoopauHarax. PaccrosHue Mexay JABYMs TOYKaMH, KOOPJIWHATHI
Paccrosinue CepeIMHBI OTPE3Ka B JESTEIILHOCTH MEJarora JOIKOJIbHOTO 00pa30BaHMsL.
MexAy ABymst | JlTabopaTopHbie pabOThI *
TOYKaMHU. [IpakTrUueckue 3aHsATUS, B TOM 4nciie B GOpMe NPaKTUUECKOUN MOATOTOBKH: *
Koopaunater | KontpossHbie paboThI *
CEPEANHBI CamocTosiTenbHas paboTa 00yJaronmxcs *
OTpe3Ka
Tema 3.2 Conepxanue y4deOHOTO Marepuana, B TOM 4yucie B (opme MNpakKTUYeCKou | 8
Bexrops! B MOJATOTOBKHU 8
npocTpaHcTse. | 1 Bekropet B mpoctpanctBe. Clio)KeHHME W BbIUMTAHHE BEKTOPOB.
Yron Mexny YMHOXEHME BEeKTOpa Ha yucino. KoMIulaHapHble  BEKTOPHI B
BEKTOpPaMHU. UHPOPMAIIMOHHBIX cUcTeMax. CKalsgpHOEe TPOU3BEIECHUE BEKTOPOB.
CkansipHoe PasnoxeHue BekTOpa mo TpeM HEKOMILIaHApHBIM BekTopaMm. KoopauHatel
IPOU3BECHUE BEKTOpA, CKAIPHOE IPOU3BEEHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXKY
BEKTOPOB. BEKTOpaMHU, Yrojl MEXAYy NpsIMOM U IUIOCKOCTBIO, YTOJd MEXIy

IJIOCKOCTAMM.  YPAaBHEHHE  IUIOCKOCTH. |'€OMETpHYECKHMH  CMBICI
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‘ OnpeaeanuTeIIst 2x2

JlaGopaTopHbie pabOoThI *
[IpakTrUueckue 3aHsATUS, B TOM 4nciie B GOpMe NPaKTUUYECKOUN MOJArOTOBKH: *
KoHnTponbHble paboTh *
CamocTosTenbpHas paboTa 00y4Jaronumxcs *
Tema 3.3 Conepxanne ydeOHOTO MaTepuaia, B TOM uuciae B (opme mpakTudeckoi | 4/4
[IpakTuko- MOJATOTOBKHU 2/2
OpUEHTHUPOBaH | 1 KoopnunatHas miiockocTs. BbluucieHue paccTosHuid W Iulomaae Ha
HbIE 33]]a41 Ha miockoctd. KonudecTBeHHbIE pacyeThl B ACATENBHOCTU — IeJarora
KOOPJIMHATHOM JOIIKOJIbHOTO 00pa30BaHMs.
MJIOCKOCTH JlabopaTopHbie paboThI *
[IpakTideckue 3aHATHSI, B TOM YUCIE B (DOpME MPAKTUUIECKON MOTOTOBKU: 2/2
[13Ne6. BerunciieHne pacCTOSIHUM M IJIOIAAeH Ha MIIOCKOCTH I OpraHU3aliu
00pa30BaTeNbHOrO MpoIlecca B JETCKOM Cafy.
KoHnTponbHble paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 3.4 Conepxanue ydyeOHOro marepvana, B TOM 4YHCiI€ B (opMme MNpakTHYECKOu | 2/2
Pemenue IOJITOTOBKU 2/2
3a/ay. 1 JlekapToBbl KOOpPJIMHATHI B MPOCTPAaHCTBE. BEKTOphl B NPOCTpaHCTBE.
Koopnunate! u CroxkeHue Y BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
BEKTOPBI Kommanapueie  BekTopbl.  CKalsipHOE  NPOU3BEAEHUE  BEKTOPOB.

Paznoxxenue BekTOpa 1o TpeM HEKOMIUIaHApHBIM BekTopam. [Ipocreiimme
3a7a4M B KoopauHarax. KoopaumHAaTel BEKTOpa, pACCTOSIHUE MEXAY
TOYKaMHM, KOOPAMHATBl CEPEIMHBl OTPE3Ka, CKAIIPHOE IPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX, YTOJI MEXIY BEKTOPAMH, YTOJ MEXKAY NPSIMOUN U
IUIOCKOCTBIO, YTOJd MEXAYy IUIOCKOCTSAMM B JEATEIbHOCTH Ilefarora
JIOLLIKOJIBHOTO 00pa30BaHMsl.

JlaGopatopHbie pabOThI

HpaKTI/I‘ICCKI/IC 3aHATHA, B TOM YHCJIC B (I)OpMC Hp&KTH‘ICCKOﬁ IHOATOTOBKH:
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KoHTpoJsibHbIE pabOTHI

CamocrosiTenbHast padoTa 00y4daroImmxcs

Pa3nea 4. 40
OcHOBBI
TPUTOHOMETP
Hn.
Tpuronomerp
H4ecKmue
GyHKIUN
Tema 4.1 Conepxanve ydeOHOro marepuana, B TOM 4YHCI€ B (opMme MNPaKTUYECKOH | 8 OK-04, OK-
Tpuronomerpu | HOATOTOBKH 8 05, OK-9
YECKUE 1 Pagnannas mepa yrima. IIoBOpOT TOYKM BOKpYr Hadajga KOOpPJUHAT. JIP 4, JIP 5,
byHKIIUN Onpenenenre CMHyca, KOCUHYCa, TAHT€HCA U KOTaHI€HCA. 3HAKU CHHYCA, JIP 6, JIP 7
MIPOU3BOJIBHOT KOCHHYCA, TAHT€HCA M KOTAaHIE€HCA [0 YETBEPTAM. 3aBUCHUMOCTb MEXIY
0 yIJia, 4uca. CHUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJIHOT'O U TOI'O K€ yria
Paguannas u | JlaGoparopHble pa0oThI *
rpagycHas [IpakTHyeckue 3aHsITHsI, B TOM YUCIE B (pOpMe MPaKTUUECKOW MOJITOTOBKHU: *
Mepa yria KoHnTponbHbIe paboThI *
CamocTosiTenbHas padoTa 00yJaronuxcs *
Tema 4.2 Conepxanue ydyeOHOro marepuana, B TOM 4YHCiI€ B (opMe MNPaKTUYECKOH | 8
OCHOBHEIE IOJITOTOBKU 6
TPUTOHOMETpH | 1 Tpuronomerpruueckue ToxaecTBa. CUHYC, KOCHHYC, TAHIT€HC U KOTAHI'€HC
YEeCKue YIJIOB O U - 0. DOpMYJIbl NPUBEIAEHUS
TOXJIECTBA. JlabopatopHbie pabOTHI *
Dopmyiisl [IpakTrueckue 3aHATHS, B TOM Ynciie B (hOpME MPAKTHIECKON MOATOTOBKH
IIPUBEACHUA IT3Ne7. TpUroHOMETPUYECKUE TOKIECTBA.
KoHTpoJsibHbIE pabOTHI
CamocrosiTenbHast padoTa 00ydaroImxcs
Tema 4.3 Copepxanne y4yeOHOro marepuasna, B TOM 4Hcie B (opMe NpPaKTUYECKOM
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Cunyc,
KOCHHYC,
TaHTEHC
CYMMBI U
Pa3HOCTH ABYX
yTJI0B

IIOJTOTOBKH

1 Cymma u pasHocTh cuHycoB. CymMa M pa3HOCTh KOCHHYCOB. CHHYC M
KOCHUHYC JBOMHOrO yriia. @opMyiibl MOJIOBUHHOTO yria. [IpeoOpa3zoBanus
CYMMbI TPUTOHOMETPUUECKUX (PYHKIMI B MPOU3BEACHUE U MPOU3BEICHUS
B CymMMy. BpIpakeHue TPUTOHOMETpPUYECKUX (GYHKUMNA Yepe3 TaHTEeHC
II0JIOBUHHOTO apryMeHTa. [Ipeobpa3zoBanus IIPOCTENIINX

Cunyc n TPUTOHOMETPUYECKUX BBIPAKECHUIN
KOCHHYC JlaGopaTopHbie paboThI *
JABOMHOTO yria. | [I[pakTHyeCcKue 3aHATHS, B TOM YKCIE B POPME IPAKTUIECKOMU IO OTOBKH: *
Dopmybl KoHTpoJsibHbIE pabOTHI *
MOJIOBMHHOTO | CaMocTosTeNIbHAs paboTa 00y4JaroIuxcs *
yria
Tema 4.4 Conepxanue ydeOHOTO MaTepuana, B TOM uucie B (opme mnpakTuueckoi | 4
@OyHKIUYU, UX | HOJTOTOBKHU 4
CBOMCTBA. 1 OO6nacTe ompeAcieHUsT U MHOXKECTBO 3HadeHuM GyHKiuid. YETHOCTD,
CriocoOmI HEUYETHOCTD, epUOANIHOCTh GyHKIMH. CriocoObI 3a1anusi GyHKIUN
3a/1aHus JlabopaTopHbie paboThI *
GyHKumii [IpakTHyeckue 3aHsITHsI, B TOM YUCl€e B (pOpMe MPaKTUUYECKOW MOJITOTOBKHU: *
KoHTponbHbIe paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 4.5 Conepxanue ydeOHOTO Matepuana, B TOM 4ucie B (opme MNpakTHUecKou | 2
TpuroHomeTpu | NOATOTOBKHU 2
YyecKue 1 O6nacth omnpeneneHuss ¥ MHOMXECTBO 3HAYEHUH TPUTOHOMETPUYECKUX
byHKIUU, UX byaknuii. YETHOCTD, HEYETHOCTH, MEPUOAUIHOCT TPUTOHOMETPHUECKUX
CBOMCTBa U ¢ynkiuii. CBoiicTBa U rpaduki QyHKIMA Y = COS X, Y =SIn X,y =tg X,y =
rpaduku ctg X.

JlaGopaTopHbie paboThI

HpaKTI/I‘ICCKI/IC 3aHATHA, B TOM YHCJIC B (I)OpMC Hp&KTH‘ICCKOﬁ IHOATOTOBKH:

KoHTpoJsibHbIE pabOTHI
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CamocrosiTenbHast padoTa 00ydaroImmxcs

Tema 4.6 Conepxanve ydyeOHOro marepuana, B TOM 4YHCIe B (OopMe MPAKTUYECKOH | 2
[Ipeobpa3oBaH | MOATOTOBKHU *
ue rpaduxon 1 Cxxatue u pacTspkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIUH.
TPUTOHOMETPH [Ipeobpa3oBanue rpa)KOB TPUTOHOMETPUUECKUX (PYHKIIHIA
YECKUX JlabopatopHbie pabOTHI *
Gynxumi [IpakTiyeckue 3aHATHSI, B TOM YUCIE B (POpME MPAKTUUECKON MOITOTOBKU:
[13Ne8. Cxxatue u pacTsikeHue rpauKoB TPUTOHOMETPUUECKHUX (QYHKITHI.
IIpeobpazoBanue rpa@KoB TPUTOHOMETPUIECKUX (DYHKIIUIMA
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 4.7 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NpPaKTUYECKOi | 2
Onucanue MOJATrOTOBKHU 2
IIPOU3BOACTBEH | | Hcnonb3oBanne CBONCTB TPUTOHOMETPUYECKUX byHKIUI B
HBIX npo¢eCCUOHATBHBIX 3a]1a4ax
IIPOIIECCOB C JlabopatopHbie pabOTHI *
IIOMOIIBIO [IpakTrUueckue 3aHsATUS, B TOM 4nciie B GOpMe NPaKTUUYECKOUN MOATOTOBKH: *
rpauKoB KoHTpoJsibHbIE pabOTHI *
yHKIWMi CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 4.8 Copepxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NpPaKTUUYECKOi | 2
OO6parnbie MOJATOTOBKHU 2
TPUTOHOMETpH | 1 OO6patHbie TpuronoMerpuueckue GyHkuu. Mx cBoiicTBa u rpaduku
YeCKue
dyHKIHHI JlabopatopHbie pabOTHI *
[IpakTHueckue 3aHsITHsI, B TOM YUCIE B (pOpMe MPaKTUUECKOW MOJITOTOBKHU: *
KoHTpoJsibHbIE pabOTHI *
CamocrosiTenbHast padoTa 00ydarImxcs *
Tema 4.9 Conepxanue ydyeOHOro marepuana, B TOM 4YHCIe B (opMe MpakTUYecKoi | 4
TpuroHomeTpu | NOATOTOBKHU 4
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YeCKHe 1 VYpaBHeHMe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHHUE tg X = a, ctg X = a.
YPaBHEHUS U Pemenue  TpUrOHOMETPUYECKUMX  YpPAaBHEHUHM  OCHOBHBIX  THIIOB:
HEPAaBEHCTBA OpocTeilllne  TPUTOHOMETPUUYECKUE  ypaBHEHHs,  CBOAsIMECH K
KBaJIpaTHBIM, pelIacMble pPa3JI0KEHUEM Ha MHOXHUTEHU, OJJHOPOIHBIE.
ITpocreiiime TPUroHOMETPUYECKHUE HEPABEHCTBA
JlaGopaTopHbie paboThI *
[IpakTHueckue 3aHsITHsI, B TOM YUCIE B (pOpMe MPaKTUUECKON MOJITOTOBKHU: *
KoHTponbHbIe paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 4.10 Conepxanve ydyeOHOro marepuana, B TOM 4YHCIe B (opMe MNPAKTUYECKOH | 2
CucreMsl IOJITOTOBKU 2
TpUroHomeTpu | 1 Cucrembl TPOCTEUITUX TPUTOHOMETPUUECKUX YPaBHEHUN
YEeCKUX
ypaBHeHHii JlabopaTopHbie paboThI *
ITpakTHyeckue 3aHsTHsI, B TOM YUCiIE B (hOpMe MPAKTUUECKON OATOTOBKU *
KoHnTponbHbIe paboTh *
CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 4.11 Copepxanne y4yeOHOro Mmarepuana, B TOM 4HciIe B (opMe NPaKTUYECKOil | 2
Pemenue OJIFOTOBKU *
3aJa4. OCHOBHI | 1 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUH. Pemenue
TPUTOHOMETPHU TPUTOHOMETPUUECKUX YpAaBHEHUH U HEPABEHCTB B TOM YHCIE C
158 WCIIOJIb30BaHUEM CBOMCTB (DYHKIIMIA
Tpuronomerpu | JlaboparopHbie pabOThI *
HCCKHC [IpakTiyeckue 3aHATHSI, B TOM YUCIE B (POpME MPAKTUUIECKON MOTOTOBKU:
Gynxunn [13Ne9. PemieHne TpUroHOMETPUYECKUX YPAaBHEHNUI U HEPABEHCTB B TOM YHCIIE C
MCIOJIb30BaHNEM CBOMCTB (PyHKIMH
KoHnTponbHbIe paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Pasznea S. OK-4, OK-5,
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KoMmiekcHblIe JIP 5, JIP 6,
qucaa JIP 7, JIP 9
Tema 5.1 Conepxanue ydeOHOTO MaTepuana, B TOM uucie B (opme mnpakTuueckoi | 4
KommiekcHble | MOArOTOBKHU 4
qucia 1 [Tousitue kommiekcHoro uyucina. ComnpspKEHHbIE KOMIUIEKCHBIE YHCIA,
MOJYJIb U apTyYMEHT KOMIUIEKCHOrO unciia. Popma 3anucu KOMILIEKCHOTO
yucna  (reoMeTpuueckas, TpPUTOHOMETpUYECKas,  anredpanyeckas).
Apudmernueckne NeWCTBUS C KOMIUIEKCHBIMU YHCIIAMU
JlaGopaTopHbie paboThI *
[IpakTrUueckue 3aHsATUS, B TOM Ynciie B GOpMe NPaKTUUECKON MOJTOTOBKH: *
KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 5.2 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMme NpakTUyecKoil | 4
[Ipumenenue IOJITOTOBKH 2
KOMIIJIEKCHBIX | 1 BrinosHeHne pacdyeToB C NOMOLIBIO KOMIUIEKCHBIX 4ucen. lIpumepsr
qucen MCIIOJIb30BaHUS KOMIUIEKCHBIX YUCET
JlaGopaTopHbie pabOoThI *
[IpakTruueckue 3aHATUSA, B TOM 4uciie B (hOpMe MPaKTUUYECKOUN MOATOTOBKH: 2
I13Ne10.ApudmMernueckre 1eHCTBUSL C KOMIUIEKCHBIMU YHCIIAMU 2
KoHTponbHbIe paboTh *
CamocTosaTenpHas paboTa 00y4Jaronmxcs *
Pasnea 6. 42
IIpousBoanas
pynkuuu, ee
NpUMeHEeHHe
Tema 6.1 Conepxanue ydyeOHOro marepuana, B TOM 4YHucie B (opMme MpakTUYecKo | 4 OK-04, OK-05
[Toustue IOJITOTOBKU 2 JIP 4, JIP 5
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IpOU3BOAHON. | 1 OrnpeneneHre 4YKMCIOBOM MOCIEAOBATEILHOCTH M CIIOCOOBI €€ 3aJaHusl.
dopMmyibl U CpoiicTBa UHMCIOBBIX TOcleoBaTenbHOCTEH. Ornpeaenenue mnpezena
npaBuia MOCJIeIOBATEIbHOCTH. BbluuCiIeHHEe MpeaenoB MOCIeA0BaTeIbHOCTEN.
nuddepenup [Ipenen ¢ynkuum Ha OeckoHeuHocTH. Ilpenen QyHKuMM B TOUKE.
OBaHUs [Tpupamenue aprymenta. [Ipupamenue Gynkuuu. 3aaauu, NpUBOISIIUE K
NOHATUIO  Tpou3BoAHOM.  OmpeneneHre  MNPOU3BOAHOW.  AJNTOpUTM
OTBICKAaHHsI IPOU3BOJHOMN
JlaGopaTopHbie paboThI *
[IpakTiyeckue 3aHATHSI, B TOM YUCIE B (DOpME MPaKTUUECKON MOITOTOBKU: 2
[13Nel 1.Beruricienue TOpeAesioB  MOCIENOBATEIBHOCTEM B JI€ATEIIBHOCTH
nejarora JIOUIKOJIbHOr0 00pa3oBaHusl.
KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.2 Copepxxanne y4yeOHOro marepuana, B TOM 4Hcie B (opMe NpPaKTUUYECKOi | 6
[Iponu3BoaHbIE | MOATOTOBKHU 4
CYMMBI, 1 dopmynst auddepenunponanus. [Ipasuna auddepenurpoBanus
pa3HOCTH
npousseneHys, | J1a00PaTOPHBIC pabOTEI *
YACTHOTO [IpakTrueckue 3aHATHSI, B TOM YUCIE B (POpME MPAKTUUECKON MOITOTOBKU:
[13Nel2. IuddepenumpoBanre GyHKIUU
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.3 Conepxanue ydyeOHOro marepuana, B TOM 4YHCIe B (OopMe MPaKTUYECKOH | 6
[IpousBoaHBIE | MOATOTOBKHU 6
TPUTOHOMETPH | 1 Onpenenenne ciaoxHo (ynkuuu. [IpomsBogHas TPUTOHOMETPUUECKUX
YECKHUX ¢byukimii. [IpousBonHas cinoxHON QYHKIIUU
(GYHKITHHA. JlabopatopHbie pabOTHI
[TpousBojHast [IpakTHueckue 3aHATHsI, B TOM YUCIE B (POpME MPAKTUUYECKOW MOJITOTOBKU:
CIIOXKHOM KonTpoapHbie paboThI

JIP 7,JIP 9
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byHKIIUN CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.4 Conepxanve ydyeOHOro marepuana, B TOM 4YHCIe B (OopMe MPAKTUYECKOH | 2
[TonsiTue o MOJATOTOBKHU 2
HENPEPBIBHOCT | 1 [Tonarue HenpepbiBHON GyHKIMU. CBOWCTBA HEMPEPHIBHOW (DYHKITUU.
U QYyHKIHU. CBsi3p MEXIy HENpPEepBIBHOCTHIO U U depeHmpyeMocThio QyHKINU B
Merton TOUYKE. AJITOPUTM PEUICHUs] HEPABEHCTB METOJJIOM HHTEPBAJIOB
MHTEPBAJIOB JlabopatopHblie pabOTHI *
[IpakTiueckue 3aHATHsI, B TOM YUCIE B (POpMe MPaKTUUECKON MOITOTOBKU: *
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.5 Conepxanue ydeOHOTO MaTepuana, B TOM 4ucie B (opme MNpakTHUecKou | 2
['eoMeTpuueck | MOArOTOBKHU 2
Ui u 1 ['eoMeTpuueckuil CMbICT TPOU3BOJHON (PYHKIIUU — YTIOBON KO3 HUITUEHT
buznyeckuit KacaTelbHOM K TrpaduKy (YHKIHH B TOYKE. YPaBHEHHME KacaTelbHON K
CMBICT rpaduxy (yHKUIUU. ANTOPUTM COCTaBJICHUS YPaBHEHHUS KacaTeIbHOU K
POU3BOIHOM rpaduky byaknun y=f(x)
JlaGopaTopHbie pabOThI *
[IpakTrUueckue 3aHsATUS, B TOM 4nciie B GOpMe NPaKTUUECKOUN MOATOTOBKH: *
Tema 6.6 Conepxanve ydyeOHOro marepuana, B TOM 4YHCIE B (popMe MPAKTUYECKOH | 2
duznueckuit MOATOTOBKH 2
CMBICII 1 @usnueckuii (MEXaHMYECKU) CMBICT MPOU3BOJHON — MIHOBEHHAas
POU3BOIHON B CKOpPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npodeccuonan | JlabopatopHeie pabOThI *
BbHBIX 3a/1a4ax | [IpakTuueckue 3aHATUs, B TOM Ynciie B opMe MPaKTUIECKOM MOJATOTOBKHU: *
KonTposasHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.7 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMme NpakTUyecKoil | 4
MOHOTOHHOCTH | TOATOTOBKH 4
byHKIUH. 1 | Bospacranue u y0biBaHMEe (YHKIHH, COOTBETCTBHE BO3DACTAHMS W
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Touku yObIBaHUS (PYHKUMM 3HAKy TpPOU3BOJHOU. I[loHsATHE NPOU3BOAHOM
JKCTpEeMyMa BBICIIETO  MOPSJAKA, COOTBETCTBME 3HAaKa BTOPOM  MPOM3BOIHOU
BBINYKJIOCTU (BOTHYTOCTH) (PYHKIIMM HA OTpe3Ke. 3a/laud Ha MAaKCUMYM U
MUHUMYM. [loHsITHE acUMOTOTHI, CHOCOOBI HMX  OMNpEACNICHUs B
UHOOPMAIIMOHHBIX CHUCTEMaxX. AJITOPUTM HCCIeOBaHUS (QYHKIUUA MU
NOCTpOEHUs1 €€ Trpaduka ¢ MOMOIIBIO MPOU3BOAHON. J[poOHO-IMHEHHAs
byHKIIHS
JlaGopaTopHbie paboThI *
[IpakTHyeckue 3aHsITHsI, B TOM YUCI€ B (pOpMe MPaKTUUYECKOW MOITOTOBKHU: *
KonTpoapHbie paboThI *
Tema 6.8 Conepxanue ydyeOHOro marepuana, B TOM 4YHCIe B (opMme MNpakTUYecKoi | 4
HccnenoBanue | mOArOTOBKU 2
byHKUMA U 1 | UccnemoBanye (pyHKIMM HA MOHOTOHHOCTb M TIOCTPOGHHE TPAUKOB
MOCTPOEHUE JlaGopaTopHbie paboThI *
rpapuKoB [IpakTiueckue 3aHATHSI, B TOM YUCIE B (POpME MPaKTUUECKON MOITOTOBKU: 2
[13Nel3. MccnenoBanue pyHKIIMY HA MOHOTOHHOCTh U IOCTPOEHHUE TPadUKOB
KoHTponbHbIe paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.9 Conepxanue ydyeOHOro marepuana, B TOM 4YHCIE B (pOopMe MPAKTUYECKOH | 2
HauGosnpinee u | MOITOTOBKH o)
HarMEHBIIIEE 1 Haxoxxmenne HamOONBIIETO W HAWMEHBIIETO 3HAYCHWH  (DYHKITUH,
SHAYCHUS NOCTPOCHHE TpapuKOB MHOTOWIEHOB C HCIOJb30BAaHUEM arlapara
byHKIIAN MaTEeMaTHYECKOT0 aHaJIn3a
JlaGopaTopHbie paboThI *
[IpakTrUueckue 3aHsATUSA, B TOM 4nciie B GOpMe NPaKTUUECKOUN MOATOTOBKH: *
KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 6.10 Copepxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NPaKTUYECKOi | 2
Haxoxnenue MMOJITOTOBKU 2
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1 | HamMenblnee i HanGoubliee 3HadeHHe GYHKIHH

ONTHMAJILHOTO
pe3yJibTaTa ¢ JlabopaTopHbie paboThI
OMOUIBIO [IpakTuueckue 3aHATHSI, B TOM YUCIE B (POpME MPaKTUUECKON MOTOTOBKHU:
IIPOU3BOJHOMN B
IIPAKTUYECKUX | KoHTpoJIbHBIE pabOTHI *
3azadax CamocrosiTenpHast paboTa 00yJaroIuXcs *
Tema 6.11 Copepxanne y4yeOHOro marepuana, B TOM 4Hcie B (opMe NPaKTUYECKOM | 8
Pemenue OJIFOTOBKHU 4
3aja4. 1 ®opmynsl 1 npasuna audpdepenunponanus. VMccnenopanue QyHkumii ¢
ITpousBoaHas OMOUIbI0 pon3BoAHOM. Hanbonbliee 1 HauMeHblee 3HaueHus: QyHKIUU
byHKIUH, ee JlaGopatopHbie paboThI *
MPUMCHCHHUC [IpakTryeckue 3aHATHSI, B TOM YUCIE B (DOpME MPAKTUIECKON MOTOTOBKU
[13Ne14-15. UccnenoBanue GyHKINN ¢ TOMOIIBIO MPONU3BOTHOM.
KoHnTponbHbIe paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Pa3znen 7. 46/46
MHororpaHsu
KM M TeJia
BpallleHUsI
Tema 7.1 Copepxanne y4eOHOro marepuasna, B TOM uucie B ¢GopMe MNpaKTUYecKoi | 2/2 OK-04, OK-05
Bepuunsl, MIOJATOTOBKHU 2/2
pebpa, rpaHu 1 [lonsitne mHororpanHuka. Ero smeMeHTh: BepIIMHBI, peldpa, TpaHU. JJIIll)) 2’ JJIIIIDJ 59’
MHOTOTPaHHUK Huaronans. CeueHue. BpImykiible ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH B ’
a JESITEIbHOCTH Mearora JOIKOIbHOTO 00pa30BaHMUs.
JlaGopatopHbie pabOoThI *
[TpakTHyeckue 3aHsITHsI, B TOM YUCIE B (hOpMe MPaKTUUYECKON MOJTOTOBKU *
KonTponbHble paboThl *
&

CamocTosTenbHas paboTa 00yJaronuxcs
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Tema 7.2 Conepxanue ydyeOHOro marepvana, B TOM 4YHCiI€ B (opme MNpakTHYECKOH | 2/2
[Tpusma, ee IOJITOTOBKU 2/2
cocTapistoue | 1 [Tonsitue npusmel. Ee ocHoBaHus W OOKOBBIE TpaHu. BeicoTa mpu3Mbl.
, CEUEHHUE. [Ipsimass u HakJOHHas MpU3Ma B JEATEILHOCTH IeIarora JOUIKOJIbLHOTO
[Ipsimas u obpazoBanusl.. [IpaBunbHas npusma. Ee ceuenue
npaBuiIbHAs JlaGopaTopHbie paboThI *
IIPU3MbI [TpakTrueckue 3aHATHSA, B TOM Ynciie B (GOpME MPAKTHIECKON MOATOTOBKH *
KoHTponbHbIe paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 7.3 Conepxanue ydeOHOro marepvana, B TOM 4YHCI€ B (QopMme MNpakTHYECKOu | 2/2
[Tapannenenun | NOArOTOBKU
en, KyO. 1 [Mapannenenumnen, CBONCTBa MPSIMOYTOJLHOTO Tapajuienenunena, kyo B|2/2
Ceuenue ky0a, JeATETLHOCTH TIeAarora JOMIKOJIbHOTO oOpaszoBanms.. CeueHue KyoOa,
napajuienenun napajuienenunena
cna JlabopatopHblie pabOTHI *
[TpakTrueckue 3aHATHSA, B TOM 4nciie B (hOpMe MPAKTHIECKON MOATOTOBKH *
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 7.4 Conepxanve ydeOHOro marepvana, B TOM 4YHCiI€ B (opMme MNpakTHYECKO | 2/2
[Iupamupa, ee | MOATOTOBKHU 2/2
cocTasistomue | 1 [lupamMuga u ee 3JIEMEHTBHl B JACSATENBHOCTH I€Jarora JOLIKOJIbHOIO
, CEUEHHUE. oOpazoBanusi. Ceuenue nupamuibl. llpaBunpHas nupamuga. YcedeHHas
[IpaBunbHas UpamMuIa
UpaMuUJIa. Jla6opaTopHble paboThI *
YceueHnas ITpakTryeckue 3aHITHs, B TOM YUCie B (hopMe MPAKTUIECKON MOATOTOBKHU *
nupamMmuia KonTposapHbie paboThI *
CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 7.5 Copepxanne y4eOHOro marepuasna, B TOM uucie B ¢GopMe MNpaKTUYecKoi | 2/2
bokoBas u MOJATOTOBKHU 2/2
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MOJIHAS 1 [Tnomans OOKOBOW © TOJHOW MOBEPXHOCTU MPHU3MbI, MNHPAMUJIBI B
MOBEPXHOCTh JESATEIbHOCTH TeJlarora AOMKOJILHOr0 00pa30BaHus.
MIPU3MBI, JlaGopaTopHbie pabOoThI *
nUpamMubl [IpakTrueckue 3aHsATHSA, B TOM 4nciie B (GopMe NPaKTUUECKOUN MOJrOTOBKH: *
KoHnTponbHble paboThl *
CamocTosTenbpHas paboTa 00y4Jaronuxcs *
Tema 7.6 Copepxanne y4eOHOro marepuaina, B TOM uucie B ¢GopMe NpaKTUYecKoi | 2/2
CuMMeTpusi B | HOATOTOBKH 2/2
KyoOe, 1 CuMMeTpuss OTHOCUTENBHO TOYKH, NpsIMOM, miiockoctu. CuMMeTpusi B
napajuiesenun KyOe, mapajuiesnienunene, Mnpu3Me, NUPaMHIE B JEATEIbHOCTH Tejarora
ejie, pu3Me, JOIIKOJILHOTO 00pa30BaHMs.
nupaMue JlabopatopHbie pabOTHI *
[TpakTrueckue 3aHATHSA, B TOM Ynciie B GOpMe MPAKTHIECKON MOATOTOBKH *
KoHnTponbHbIe paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 7.7 Conepxanue ydyeOHOro marepuana, B TOM 4YHCiI€ B (opMme MNpakTHYECKOu | 2/2
[Tpumepsl MOJITOTOBKH 2/2
cumMMeTpuii B | 1 CummeTpus B MPUPOJE, apXUTEKTYpe, TEXHUKE, B OBITY B JEATEIbHOCTH
npodeccun nejiarora JIONIKOJIbHOT0 00pa3oBaHusl.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSA, B TOM Ynciie B GOpME MPAKTUIECKON MOATOTOBKH: *
KoHnTponbHble paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 7.8 Conepxanve ydeOHOro marepvana, B TOM 4YHCiI€ B (opMme MNpakTHYECKOu | 2/2
[IpaBunbHbIC IOJITOTOBKU 2/2
MHOTOTpaHHUK | | [lonsiTHe mNpaBUIBHOIO MHOTOTPAaHHUKA B JACSITENBHOCTH I€Jarora

1, UX CBOMCTBA

JIOITKOJIBHOTO 00pa3oBanusi. CBOWMCTBA MPABMJIbHBIX MHOTOTPAaHHUKOB

JlaGopaTopHbie paboThI

[TpakTHyeckue 3aHATHsI, B TOM YUCle B (hOpMe MPAKTUUIECKON MOJITOTOBKU
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KoHTpoJsibHbIE pabOTHI

CamocrosiTenbHast padoTa 00y4daroImmxcs

Tema 7.9 Conepxanue ydeOHOro marepvana, B TOM 4YHCI€ B (opMme MNpakTHYECKOH | 2/2
[uiuHap, €ro | HOATOTOBKH 2/2
cocrasisitomue | 1 Hunauaap u ero 3JeMEeHTbl B JIEATENbHOCTH TIenarora JOIIKOJIBLHOTO
. Ceuenue obpaszoBanms. CedeHwe MwIMHIApa (MapauIeTbHOE OCHOBAHHMIO M OCH).
LUJIUHIPA Pa3BepTka nunmunapa
JlabopaTopHbie paboThI *
[IpakTUueckue 3aHsATUsA, B TOM YKciie B (hopMe NPAKTUUECKOM MOATOTOBKH *
KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 7.10 Conepxanue ydeOHOTO MaTepuaia, B TOM uuciae B (opme mpakTudeckoi | 4/4
Konyc, ero MIOJATOTOBKHU 4/4
cocTasistomue | 1 Konyc u ero osmemeHTsl B [EATEIBHOCTH TMeAarora JOIIKOJIBHOTO
. Ceuenue oOpa3zoBanus. CeueHne KoHyca (MapauieIbHOE OCHOBAHUIO M IPOXOJISIIEe
KOHYcCa yepe3 BeplINHY), KOHHYECKue ceueHus. Pa3BepTka koHyca
JlaGopaTopHbie pabOThI *
[IpakTUueckue 3aHsATUSA, B TOM YKciie B (hopMe MPAKTUUECKOM MOJTOTOBKH *
KonTtposabsHbie paboThI *
CamocrosiTenpHast paboTa 00yJarOIIMXCs: *
Tema 7.11 Copepxanne y4eOHOro marepuaina, B TOM uucie B ¢GopMe MNpaKTUYecKoi | 2/2
VYceueHnblit MOJATrOTOBKHU 2/2
KOHYC. 1 VYceueHHbI KOHYC B JE€ATEILHOCTH Iearora JOUIKOJIbHOTO 00pa30oBaHUsl.
Ceuenue Ero oOpa3syromas u BeicoTa. CeueHre yce4YeHHOro KOHyca
YCEUYEHHOTO JlabopatopHbie pabOTHI *
KOHyCa [IpakTrueckue 3aHsATUSA, B TOM YHciie B (hopMe MPAKTUUECKOM MOJTOTOBKH *
KoHnTponbHble paboThl *
CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 7.12 CopepxaHne y4eOHOro marepuasna, B TOM uucie B (GopMe NpaKTUYecKoi | 2/2
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[ITap u cepa, | MOATOTOBKHU 2/2
UX CEUCHUS 1 [Map u cdepa B HeATENBHOCTH TeAarora JOIIKOJBHOTO 00pa30BaHUS.
B3aumMHoe pacnonoxenue cepol 1 miockoctu. Ceuenue mapa, chepsl
JlabopaTopHbie paboThI *
[TpakTrueckue 3aHATHSA, B TOM 4nciie B (hOpMe MPAKTHIECKON MOATOTOBKH *
KonTpoasHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 7.13 Conepxanue ydeOHOro marepuana, B TOM 4YHCiI€ B (opme MpakTuyeckou | 4/4
[Tonstue 06 MOJATOTOBKHU 2/2
o0beme Tena. 1 [lonsiTne 00 oObeme Tenma B JIEATENBHOCTH IMEJarora JOMIKOJIBLHOTO
OtHoleHue obpazoBanms. O0beM Ky0a W MPSMOYTOJIBHOTO mapajuienenumena. Oopem
00BEMOB npu3Mbl  u  nuauHApa.  OTHOomeHWe O0BEMOB  TOMOOHBIX  TEll.
0/TIOOHBIX Tel ['eomeTpruyeCKnil CMBICH ONIPEAENIUTENS 3-I0 MOpsAKa
JlaGopatopHbie pabOoThI *
[IpakTruueckue 3aHATHSA, B TOM 4uciie B (hOpMe NPaKTUUECKOUN MOATOTOBKH: 2/2
[13Nel6. BeruuciaeHue o00BEMOB TE€OMETPUUYECKUX Teld JUIsl  OpraHU3alluu
00pa30oBaTeNbLHOTO Npoliecca B IETCKOM Caly
KoHTponbHbIe paboThI *
CamocTosTenbpHast paboTa 00y4Jaronuxcs *
Tema 7.14 Copepxanne y4yeOHOro Mmarepuana, B TOM 4ucie B (opMe NpaKkTU4YecKoil | 8/8
O0bemBbI 1 MOJATOTOBKHU 6/6
TUIOLIAAM 1 O6bembl mUpaMubl U KoHyca. O0beM mapa. [lnomaan nosBepxHocTeit Ten
MOBEPXHOCTEN B JICSITEJILHOCTH TeJlarora JOIKOJILHOTO 00pa30BaHusl.
TeN JlabopaTopHbie paboThI *
[IpakTrueckue 3aHATHSA, B TOM Ynciie B (hOpME MPAKTUIECKON MOATOTOBKH: 2/2

[13Nel7. Ilmomramyu TOBEPXHOCTEH TeN JJIsi OpraHU3alUd O00pPa30BATEIHHOTO
Ipolecca B IETCKOM cay

KonTponbHble paboThl

CamocrosiTenbHast padoTa 00ydaroImmxcs
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Tema 7.15 Conepxanue ydyeOHOro marepvana, B TOM 4YHCiI€ B (opme MNpakTHYECKOH | 2/2
KomOunarmn MMOATOTOBKH 2/2
MHOTOTpaHHUK | 1 KoMOuHanuu  reomeTrpuueckux Tel B JEATEIbHOCTH  Tefarora
OB U Tell JOIIKOJIbHOTO 00pa30BaHMs.
BpalIeHUs JlaGopaTopHbie paboThI
[TpakTrueckue 3aHATHS, B TOM Ynciie B (hOpME MPAKTHIECKON MOATOTOBKH:
KoHnTponbHble paboTh
CamocrosiTenbHast padboTa 00ydarommxcs
Tema 7.16 Conepxanue ydyeOHOro marepvana, B TOM 4YHCiI€ B (opMme MNpakTHYECKOu | 2/2
['eomeTpruecK | HOATOTOBKH 2/2
ue 1 Hcnonb3oBaHne KOMOWHAIIMI MHOTOTPAHHUKOB M TE€Jd BpalleHUs B
KOMOUWHaIUU MPaKTUKO-OPUEHTUPOBAHHBIX  3ajJadyax B  JICSITEIBHOCTH  TeJarora
Ha TIPAKTUKE JIOTIIKOJILHOTO 00pa30BaHMs.
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHS, B TOM Ynciie B HOpME MPAKTUIECKON MOATOTOBKH: *
KonTposasHbie paboThI *
CamocTosiTenbHas padoTa 00yJaronuxcs *
Tema 7.17 Conepxanue ydeOHOro marepuana, B TOM 4YHCiIe B (opme MpakTuyeckou | 4/4
Pemenue IOJITOTOBKU 4/4
3a/1ay. 1 OOBeMBI U TUIONIAN MTOBEPXHOCTH MHOTOTPAHHUKOB W TEJ BPAICHUS B
MHoOTOrpaHHUK NESATEILHOCTH TeJlarora JOITKOJILHOTO 00pa30BaHu.
U U TeJa JlabopatopHbie pabOTHI *
BpaLICHUA [IpakTrUueckue 3aHsATUS, B TOM 4nciie B GOpMe NPaKTUUYECKOUN MOATOTOBKH: *
KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Pasznen 8.
IlepBooOpa3n 18/2

ast pyHKkuuu,
ee
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NpUMeHEeHHe

Tema 8.1 Conepxanve ydyeOHOro marepuana, B TOM 4YHCIe B (OopMe MPAKTUYECKOH | 2
[lepBooOpa3zHa | MOATOTOBKHU 2
a1 pyHKIUH. 1 3ajmaya 0 BOCCTAaHOBJICHMM 3aKOHA JIBUXKEHHUS IO H3BECTHOM CKOpPOCTH.
[IpaBuna [lonsatne wunTerpupoBaHus. O3HAKOMJIEHWE C MOHATHEM HWHTErpajia M
HaXOXKIEHUS nepBoobOpaznoit s ¢ynkuum  y=f(x). Pemenume 3amady Ha CBS3b
nepBOOOpa3HBI nepBoOOpa3HOl M ee MPOM3BOAHOM, BBIYUCIICHHE MEPBOOOpPA3HON MAJis
X naHHou ¢yskiuu. Tabnuma dopMmyn A HaXOXIEHUS MEPBOOOPA3HBIX.
W3ydenne nmpaBuiia BEIYUCICHHS IEPBOOOPA3HON
JlaGopatopHbie pabOTHI *
[IpakTUueckue 3aHsATHS, B TOM YHciie B hopMe MPAKTUUECKOM MOATOTOBKH *
KonTposasHbie paboThI *
CamocTosTenbpHast paboTa 00y4Jaronuxcs *
Copepxanre y4yeOHOrOo Mmarepuana, B TOM 4Hcie B (opMe NpPaKTUYECKOi | 6
MTOJATOTOBKHU
Tewma 8.2 3ajaun, NpUBOJSALIME K MOHATHUIO ONPENEIEHHOI0 MHTErpajia — O BBIYKMCIICHUH | 2
[Tmomane IUIOIIAAM  KPHUBOJIMHEMHOM Tpaneuuv, O IepeMelleHun TOouyku. IloHsAtne
KPUBOJIMHEVHO | ONPEAECIEHHOTO HHTErpasa. ['eomeTpuueckuii W (U3HMYECKUA  CMBICT
1 Tpaneuumu. onpenesneHHoro naterpana. ®opmyna Hetorona— Jleibauna
dopmyna JlaGopaTopHbie pabOoThI *
HeroTona — [IpakTruueckue 3aHATHSA, B TOM 4uciie B (hOpMe NPaKTUUYECKOM MOArOTOBKH: 4
JleniOuuma I13Ne 18-19. OnpenenenHbI HHTErpa
KoHnTponbHble paboThl *
CamocTosaTenbpHast paboTa 00y4Jaronuxcs *
Tema 8.3 Conepxanve ydyeOHOro marepuana, B TOM 4YHCI€ B (opMe MPAKTUUYECKOH | 2
Heonpenenenn | moaroToBku 2
Bl U 1 [ToHsiTHE HEOMpPEIEIEHHOTO UHTETpaJla
OIPEICIIEHHBIN

JlaGopatopHbie pabOoThI

OK-04, OK-05
JIP 4,JIP 5,
JIP9
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UHTErpajbl [IpakTrUueckue 3aHsATUSA, B TOM Ynciie B (GopMe NPaKTUUYECKOUN MOJTOTOBKH: *
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *

Tema 8.4 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NPaKTUYECKOi | 2

[Tonstue 06 MOJATOTOBKHU 2

omnpeneneHHom | 1 ['eomeTpuyecknii CMBICH OIPEAEIEHHOTIO NHTETpaa

UHTErpaJie KaKk

TIIOIIAIH JlaGopaTopHble paboTbI *

KpHBONHHEHHO | [IPAKTHYCCKHE 3aHSTHS, B TOM YHCIC B POPME MPAKTHYCCKOI OATOTOBKH! *

i Tpamerun KonTpoapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *

Tema 8.5 Conepxanue ydyeOHOro marepuana, B TOM 4YHCiI€ B (QopMme MpakTHYeCKou | 4/2

OnpeneneHHbl | HOATOTOBKH 2/2

Y UHTETrpa B 1 ['eomeTrpuueckuit cmpica onpeaeneHHoro narerpana. opmyna HeroTona -

KU3HU JleitOnamIA.

Pemenne 3amay Ha MpUMEHEHUE MHTETpajia JJisl BBIYUCICHUS (PU3NUECKUX
BEJIMYMH U TUIOAJCH
JlaGopaTopHbie paboThHI *
[IpakTrUueckue 3aHATHSA, B TOM 4uciie B (hOpMe NPaKTUUECKOUN MOArOTOBKH: 2
[13Ne20. Pemienne 3amad Ha NOPUMEHEHHWE UWHTETpalia ISl  BBIYMCICHUS
(bU3MYECKUX BEJIMYMH U TIOLIAACH
KonTtposasHbie paboTh *
CamocTosaTenbpHast paboTa 00y4Jaronuxcs *

Tema 8.6 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NpPaKTUYECKOi | 2

Pemenne MMOJITOTOBKU 2

3a/1ay. 1 [lepBooOpa3znast ¢yukuuu. IlpaBuna HaxoxaeHus nepBooOpasHbix. Ee

[lepBoobOpasna IPUMEHEHHE

A pyHKUMH, ee | JlTabopaTtopHble pabOThI

IIPUMCHEHNE [IpakTruueckue 3aHsATUSA, B TOM 4nciie B (GOpMe NPaKTUUECKOUN MOJrOTOBKH:

49



KoHTpoJsibHbIE pabOTHI

CamocrosiTenbHast padoTa 00y4daroImmxcs

Pa3znen 9. 17
Crenenu u
KOPHH.
Crenennas
GyHKIuA
Tema 9.1 Copepxanue y4eOHOro marepuaia, B TOM uuciae B ¢GopMe NPaKTUYECKOM | 5 OK-04, OK-05
Crenennas MOATOTOBKH 4 JIP 4,JIP 5,
byHKIHA, e 1 [ToHsATME KOpHS N-OM CTENEHUW W3 AEHUCTBUTEIBHOIO 4Yuciia. PyHKIUU JIP 6, JIP 7
CBOMCTBA y = ¥x ux cBoiicTtBa u rpaduku. CBOMCTBAa KOPHS N-0ii CTEIIEHU
JlaGopatopHbie pabOTHI *
[IpakTHueckue 3aHsITHsI, B TOM YUCIE B (pOpMe MPaKTUUYECKOW MOJITOTOBKHU: *
KoHnTponbHble paboThl *
CamocTosaTenbHas paboTa 00yJaronuxcs 1
Koncynpranms
Tema 9.2 Conepxanue ydyeOHOro marepuana, B TOM 4YHCIe B (opMe MpakTUYecKo | 4
[IpeoOpa3zoBaH | MOATOTOBKHU 2
ue BbIpakeHuit | 1 [IpeoOpa3zoBaHue UPPALIMOHATILHBIX BbIPAXKECHUI
C KOpHSIMU n-
Ol CTEIlEe N JIaGopaTopHble pabOTBHI *
[IpakTruueckue 3aHATHSA, B TOM 4uciie B (hopMe NPaKTUUYECKOM MOArOTOBKH: 2
I13Ne21. IlpeobpazoBaHue upparMoOHATbHBIX BHIPAKESHUM
KoHnTponbHble paboThl *
CamocTosTenbpHast paboTa 00y4Jaronuxcs *
Tema 9.3 Copepxanue y4yeOHOro marepuana, B TOM 4Hcie B (opMe NpPaKTUYECKOi | 3
CaoiicTBa MOJATOTOBKHU 2
CTEIEHU C 1 [TonsiTue cremneHu ¢ JOOBIM pallMOHAIBHBIM MoOKa3aTeneM. CTeneHHbIe
palMoHaIbHBIM GbyHKUIMU, UX CBOMCTBA U rpaduKu
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u JlaGopatopHbie pabOoThI *
nenctButenbH | [IpakTuueckue 3aHsATHS, B TOM YKclie B (popMe NPaKTUUECKOIM MOJTOTOBKH *
BIM KoHTposibHBIE pabOTHI *
nokaszareJsIMi | CamocTtosTenbHas paboTa 00yJarouX s 1
Koncynpranms
Tema 9.4 Copepxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NPaKTUYECKOi | 2
Pemenne MOJITOTOBKU 2
UppalHoHaiIbH | 1 PaBHOCHIIBHOCTH MppaIIMOHANIBHBIX YPABHEHUI U HEPABEHCTB. MeToIbl UX
BIX YpaBHEHUN penieHus. Penienne uppanmoHaIbHbIX YpPaBHEHUN U HEPABEHCTB
1 HepaBeHCTB | JIaGopaTopHble pabOThI *
[IpakTrueckue 3aHsATUS, B TOM 4nciie B (GopMe NPaKTUUECKOUN MOJrOTOBKHU: *
KoHnTponbHble paboTh *
CamocTosaTenpHast paboTa 00y4Jaronuxcs *
Tema 9.5 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NPaKTUYECKOM | 3
Crenenu u MOJATOTOBKHU
KOPHH. 1 Omnpenenenue creneHHoW (yHkuu. Mcnonb3oBaHue ee CBOWCTB MpH
Crenennas pelIeHUN YPAaBHEHHUI U HEPABEHCTB
byHKIUA JlaGopaTopHbie pabOoThI *
[IpakTHyeckue 3aHsITHsI, B TOM YUCl€e B (pOpMe MPaKTUUECKOW MOJITOTOBKHU: *
KoHTponbHbIe paboTh *
CamocTosTenbpHas paboTa 00yJaronuxcs 1
Koncynpranms
Pa3nen 10. 15
IHoka3zaTeabH
ast QyHKIus
Tema 10.1 Conepxanve ydeOHOro marepuana, B TOM 4YuciIe B (opMe MPaKTUYECKOH | 5 OK-04, OK-05
IlokazarenbHas | IOJATOTOBKH 2 JIP 4, JIP 6,
byHKIHS, €e 1 CreneHb ¢ MPOU3BOJIbHBIM JEHCTBUTENBHBIM MOKa3aresneM. OnpeneneHue JIP 7, JIP 9
CBOMCTBA noka3aTenbHOM (QYHKIMH, €€ CBoiicTBa M rpaduk. 3HAKOMCTBO C
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NpUMEHEHUEM ToKa3zaTtenbHOM (GyHKuuHU. PeleHne mnokas3aTelbHbIX
ypaBHeHUHN (HYHKIMOHATIBHO-TPAhUYECKUM METOOM

JlaGopaTopHbie pabOoThI

[IpakTuyeckue 3aHsATHSI, B TOM YUCIE B (POpME MPaKTUUECKON MOTOTOBKHU:
[13Ne22. PemieHue moka3aTelbHBIX ypaBHEHUH (PYHKIIMOHAIBHO-TpapUUIeCKUIM
METOJIOM

KoHTponbHbIe paboTh

CamocTtosTenbHas paboTa 00yJaronuxcs 1
Koncynpranus
Tema 10.2 Conepxanve ydyeOHOro marepuana, B TOM 4YHciIe B (opMme MNpakTUYecKo | 4
Pemenue MOJATOTOBKHU 2
noKa3aTesibHbl | 1 Pemienne  mokaszaTenbHBIX ~— YpaBHEHUM  METOJIOM  YpaBHHUBAHUS
X YPaBHECHUU U MoKasaTesield, METOJIOM BBEJCHHS HOBOW IMEPEMEHHOH, (DYHKIIMOHAIBHO-
HEPABEHCTB rpaguIecKuM MeToI0M. Pelenre moka3arebHbIX HEPABEHCTB
JlabopaTopHbie paboThI *
[IpakTuueckue 3aHATHSA, B TOM Yuciie B (hOpME MPAKTUIECKON MOATOTOBKH: 2
I13Ne23. Penienue noka3aTeabHbIX YPaBHEHUI U HEPABEHCTB
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 10.3 Conepxanve ydyeOHOro marepuana, B TOM 4YHcCIe B (opMme MNpakTU4YecKoi | 4
Cucremsbl MMOJITOTOBKU 2
NOKa3aTesbHbl | 1 Penienue cucrem nokaszatesbHbIX YPaBHEHHI

X YpaBHEHHU

JlaGopaTopHbie paboThI

[IpakTiyeckue 3aHATHSI, B TOM YUCIE B (POpME MPAKTUUECKON MOITOTOBKU:
[13Ne24. Penienue cucTeM MOKa3aTeabHbIX YPaBHEHUI

KoHTponbHbIe paboTh

CamocrosiTenbHast padoTa 00ydaroImmxcs

Tema 104

CopnepxaHue y4deOHOro marepuana, B TOM 4yucie B (opMme MNpaKTUYeCKOU
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Pemenue OJIFOTOBKU 2
3aja4. 1 Pelienre noka3arenbHbIX YpaBHEHUN METOJIOM YpaBHUBAHUSA MOKa3zaTeaei
IToka3arenbHas M METOAOM BBEJICHUsS HOBOW INIEPEMEHHOM. PelieHue moka3aTeabHbIX
GyHKIUA HEPaBEHCTB
JlaGopaTopHbie paboThI *
[IpakTHueckue 3aHsITHsI, B TOM YUClE B (pOpMe MPaKTUUECKOW MOJITOTOBKHU: *
KoHnTponbHble paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Pa3znen 11. 32
Jlorapu¢gmsi.
Jlorapudpmuue
cKas
GyHKIuA
Tema 11.1 Copepxanne y4eOHOro marepuasna, B TOM uucie B ¢GopMe MNPaKTUYECKOM | 5 OK-04, OK-05
Jlorapudm MIOJATOTOBKHU 4 JIP 4,JIP 5,
4yuca. 1 Jlorapudm yucna. JlecAaTHYHBINA 1 HATYPATbHBINA JOrapru(MBbI, YUCIO € JIP 6
JlecaTnuHbIA 1
HATypalbHbLl | J1A00PATOPHBIC PabOTEI *
JorapuQmbl, [IpakTiueckue 3aHATHsI, B TOM YUCIE B (POpME MPaKTUUECKOW MOJITOTOBKU: *
YUCIIO e KonTposapHbie paboThI *
CamocTosTenbHas pabota 00yyaroumxcs 1
Koncynpranus
Tema 11.2 Copepxanne y4yeOHOro Mmarepuana, B TOM 4HciIe B (opMe NpPaKTUYECKOi | 6
CaoiicTBa MOJATOTOBKHU 4
jorapu@mos. 1 CaoiicTBa norapudmos. Omnepaliys JorapupMUpOBaHUsI.
Onepanus
JI0rapupMupoB JlabopatopHbie pabOTHI *
AHHS [IpakTiyeckue 3aHATHSI, B TOM YUCIE B (POpME MPAKTUUECKON MOITOTOBKU:

[13Ne25.Haxoxaenue norapudmon
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KoHTpoJsibHbIE pabOTHI

CamocrosiTenbHast padoTa 00y4daroImmxcs

Tema 11.3
Jlorapudmuuec
Kas pyHKIUA,
€€ CBOMCTBA

ConepxaHue y4yeOHOro marepuana, B TOM uyucie B (opMme MpaKTUYECKOU
MOATOTOBKHU

1 Jlorapudmuueckas QyHKIUS U €€ CBOMCTBA B UH(POPMAIIMOHHBIX CHCTEMAaX

N N A

JlaGopaTopHbie paboThI *
[TpakTHyeckue 3aHsITHsI, B TOM YUCIE B (hOpMe MPaKTUUIECKON MOJITOTOBKU *
CamocTosTenpHas paboTa 00y4Jaronuxcs *
Tema 11.4 Conepxanue ydyeOHOro marepuana, B TOM dYuciIe B (opMe MNPaKTUYECKOH | 5
Pemenue MOJATOTOBKHU
aorapupmuyec | 1 [Tonsitue norapupmuueckoro ypaBHeHus. Onepaiusi MOTEHIUPOBAHUS.
KHX YpaBHEHH Tpu OCHOBHBIX METO/JA pELICHUs JIOTapUu(PMUUECKUX YpaBHEHHI:
Y HEPABEHCTB GbyHKUHOHATBHO-TpapUUYECKUA, METO/I MOTEHIIUPOBAHUS, METO] BBEICHMUS
HOBOI nepemeHHoM. Jlorapudmuueckue HepaBeHCTBAa B MHGOPMAIIMOHHBIX
CUCTEMAX
JlabopaTopHbie paboThI *
[IpakTiyeckue 3aHATHSI, B TOM YUCIE B (POpME MPaKTUUECKON MOITOTOBKU:
[13No26.Pemenne norapugmMuuecknx HEpaBEHCTB
KonTposapHbie paboThI *
CamocrosiTenbHas padboTa 00ydaroImmxcs 1
Koncynpranus
Tema 11.5 Copepxxanne y4yeOHOro Mmarepuana, B TOM 4Hcie B (opMe NpPaKTUYECKOi | 2
Cucremsbl MMOJITOTOBKU 2
aorapudmmuec | 1 Anroputm peLIeHus CUCTEMBI YPaBHEHUM. PaBHOCHMIBHOCTB

KMX YPaBHEHUH

Jgorapu(MUUECKUX YpaBHEHHM U HEPABEHCTB

JlaGopaTopHbie paboThHI

HpaKTI/I‘ICCKI/IC 3aHATHA, B TOM YHCJIC B (I)OpMC Hp&KTH‘ICCKOﬁ IHOATOTOBKH:

KoHTpoJsibHbIE pabOTHI
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CamocrosiTenbHast padoTa 00ydaroImmxcs

Tema 11.6 Conepxanve ydyeOHOro marepuana, B TOM 4YHCI€ B (opme MNpaKTUYECKOH | 8
Jlorapud™mbl B | TOATOTOBKHU 6
IpUpoOAE U 1 [Ipumenenue norapudma. Jlorapudpmuyeckas crnupaib B mpupojae. Ee
TEXHUKE MaTEMaTUYECKHE CBOWCTBA
JlaGopaTopHbie paboThI *
[IpakTrueckue 3aHATHSA, B TOM Yuciie B (hOpME MPAKTUIECKON MOATOTOBKH: 2
[13No27.[loTenunpoBanue JorapupMUIECKUX ypaBHEHHI.
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 11.7 Conepxanve ydyeOHOro marepuana, B TOM 4YHCIE B (opMe MPAKTUYECKOM | 2
Pemenne [IOJITOTOBKHU o)
3ajau. 1 Jlorapudpmuueckas ¢ynkuusa. Pemenne mpocredmmx norapupMuYecKux
Jlorapugmsi. YPaBHEHUH
Tlorapudmuuec JlaGopaTopHbie paboThI *
Kas byHKIms [IpakTUueckue 3aHsATHSA, B TOM YHciie B (hopMe NPAKTUUECKOM MOATOTOBKH *
KonTpoapHbie paboThI *
CamocTosiTenbHas padoTa 00yJaronuxcs *
Pa3znen 12. 12/8 JIP 4, JIP 5,
MHo:xecTBAa. JIP 6, JIP 9
DJIeMeHTBbI
Teopuu
rpagos
Tema 12.1 Conepxanue ydeOHOro marepvana, B TOM 4YHCiI€ B (Qopme MpakTHYecKou | 3/2
MHuoxecTBa IOJITOTOBKU 2/2

1 [lonsiTMe MHOXKECTBA. HO,IIMHO)KCCTBO. OHCpaHI/II/I CO MHOXECTBAMHU B
ACATCIBHOCTH II€aarora J01MKOJIbHOT'O O6pa?>OBaHI/IH.

JlaGopaTopHbie paboThI

[IpakTHueckue 3aHsITHsI, B TOM YUCIE B (pOpMe MPaKTUUYECKOW MOJITOTOBKHU:
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KoHTpoJsibHbIE pabOTHI

CamocTosiTenbHas paboTa 00yJaronuxcs
Koncynpranus

Tema 12.2
Onepanuu ¢
MHOKECTBaAMU

ConepxaHue y4yeOHOro marepuana, B TOM 4yucie B (opMme MNpaKTUYECKOU
MOJATOTOBKHU

1 | Onepanuu ¢ MHO)KeCTBaMH. Pelienne npukiagHbIX 3a/1a4

[\O I\

JlaGopaTopHbie paboThI

HpaKTI/I‘ICCKI/IC 3aHATHA, B TOM YHCJIC B (I)OpMC HpaKTH‘ICCKOﬁ IIOATOTOBKH

KoHTpoJsibHbIE pabOTHI

CamocrosiTenbHast padoTa 00ydaroImmxcs

K| ¥ ¥| *

Tema 12.3
I'padur

Copepxanne y4eOHOro marepuana, B TOM 4Hcie B (opMe NPaAKTUYECKOM
MOJITOTOBKU

1 [Tonstue rpada. CessHbd Tpad, AepeBO, MUK Tpad HA IMIOCKOCTH B
JIeSITEJIbHOCTH MEJJarora JOIKOJIbHOTO 00pa30BaHMsl.

4/4
4/4

JlaGopatopHbie pabOoThI

HpaKTI/I‘ICCKI/IC 3aHATHA, B TOM YHCJIC B (I)OpMC HpaKTH‘ICCKOﬁ IIOATOTOBKH

KoHTpoJsibHbIE pabOTHI

CamocrosiTenbHast padoTa 00ydarommxcs

K| ¥ ¥ *

Tema 12.4
Pemienue
3ajJad.
MHoxecTBa,
I'padbr 1 ux
MIPUMEHCHUE

Copepxxanne y4eOHOro marepuana, B TOM 4Hcie B (opMe NPaKTUUYECKOM
MOJIFOTOBKU

1 Onepanuu ¢ MHOecTBaMu. ONHMCAHUE PEATbHBIX CUTyallMd C MOMOILBIO
MHOecTB. [Ipumenenune rpadoB K pEIICHHIO 3a7a4 B JACSITEIbHOCTU
neaarora JOUIKOJbHOr0 00pa30BaHusl.

3/2
2/2

JlaGopatopHbie pabOThI

HpaKTI/I‘ICCKI/IC 3aHATHA, B TOM YHCJIC B (I)OpMC HpaKTHqCCKOﬁ IIOATOTOBKH

KonTponbHble paboThl

CamocTtosaTenbHas paboTa 00yJaronuxcs
Koncynpranus

—_ % *%| *

Pasznen 13.

25/10
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JIeMEeHTbI

KOMOMHATOPH
KM,
CTATUCTUKH U
Teopuu
BEPOSITHOCTEM
Tema 13.1 Copep:xanue yueOHOT0 MaTepHasa, B TOM YUcie B POpME MPAKTUUECKOM 8/4 OK-04, OK-05
OcHOBHEBIC MMOATOTOBKH 6/4 JIP 4,JIP 5,
HOHSITUS 1 [IepecTaHOBKH, pa3MeNIEHUs], COUETAHUS B ACATEIBHOCTH MEAATOTa JIP 6
KOMOHMHATOPUK JOIITKOJIBHOTO 00Opa30BaHMsL.
u JlaGopatopHbie pabOTHI *
[IpakTUueckue 3aHATUSA, B TOM YKCiie B (hopMe MPAKTUUECKOM MOATOTOBKH
I13Ne28. PemieHne KOMOMHATOPHBIX 3a7a4
KoHnTponbHble paboTh *
CamocTosaTenpHast paboTa 00y4Jaronuxcs *
Tema 13.2 Copep:xanue yueOHOT0 MaTepHasa, B TOM YUcie B POpMe MPAKTUUYECKOM 372
CoOsITHE, MMOATOTOBKH 2/2
BEPOSITHOCTD 1 CoBMeCTHbBIE U1 HECOBMECTHBIE COOBITHSA. TE€OpEeMbI O BEpOSITHOCTH CYMMBI
COOBITHS. coObITUH. Y CIIOBHAS BEPOSTHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHUS.
Cnoxenue u TeopeMbl 0 BEpOSITHOCTH MPOU3BEIECHUS COOBITHIA.
YMHOKEHHE JlabopaTopHbie paboThI *
BCPOSITHOCTEH [TpakTHyeckue 3aHsITHsI, B TOM YUCIE B (hOpMe MPaKTUUYECKON MOJITOTOBKU *
KoHnTponbHble paboThl *
CamocTosTenbHas paboTa 00yJaronuxcs 1
Koncynpranms
Tema 13.3 Conepxanue yueOHOro Marepuaia, B ToM 9ucie B (hopMe MpakKTHIECKON 3/2
BeposiTHOCTB B | TOATOTOBKH 2/2
npodeccuonan | 1 OTHOCHUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYHUBOCTH.

BHBIX 3aJa4ax

Cratuctuueckoe OIIpCACIICHUC BEPOATHOCTH. OHCHKa BCPOSATHOCTHU
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| cobbITHS

JlaGopaTopHbie pabOoThI *
[IpakTrUueckue 3aHsATUS, B TOM 4nciie B GOpMe NPaKTUUYECKOUN MOJArOTOBKH: *
KoHnTponbHble paboTh *
CamocTosaTenbHas paboTa 00yJaronuxcs 1
Koncynpranms

Tema 13.4 Copepxanue yueOHOTO MaTepHasa, B TOM Yncie B OopMe MPAKTUYECKOM 2

JuckperHas MOJATOTOBKHU 2

clly4aiiHast 1 Bunpl cnydaiinbix BenmuuuH. OnpenesneHue JUCKPETHOM CiydailHON

BEJUYMHA, BEJIMYMHBL. 3aKOH paclpeesieHHs TUCKPETHON CiTyyailHOU BenuuuHbl. Ee

3aKOH ee YHUCJIOBBIE XaPAKTEPUCTUKH

pacnpeneneHus | Jlaboparopabsie pabOThI *
[TpakTrueckue 3aHATHSA, B TOM Ynciie B GOpMe MPAKTHIECKON MOATOTOBKH *
KoHnTponbHbIe paboTh *
CamocTosiTenbHas paboTa 00yJaronuxcs *

Tema 13.5 Conepxanue yueOHOro Marepuasia, B ToM 4ucie B (hopMe MpaKTHIECKON 2

3amaun IOJITOTOBKU 2

MareMatuyeck | 1 Bapuanmonnsriii psaa. [lonuron yactoT u ructorpamma. CTaTucTuyeckue

Ol CTaTUCTUKHU XapaKTEPUCTHUKU Psiia HAOIIOJAEMBbIX JAHHBIX
JlaGopaTopHbie paboThI *
[TpakTrueckue 3aHATHSA, B TOM Ynciie B GOpME MPAKTUIECKON MOATOTOBKH: *
KoHnTponbHbIe paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *

Tema 13.6 Conepxanue yueOHOro Marepuaia, B ToM 4ucie B (hopMe MpaKTHIECKON 3

CocraBnenue IOJITOTOBKU 2

TabJINL U 1 [lepBuunas 006pabOTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe nx

JyarpaMMm Ha npencraBieHue. Haxoxnenue cpeqHuX XapakTepUCTHK, HAOII0AaeMbIX

MIPAKTUKE JTAHHBIX

JlaGopaTopHbie paboThI
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[IpakTUueckue 3aHsATHSA, B TOM YHciie B (hopMe NPAKTUUECKOM MOJTOTOBKH *
KonTposapHbie paboThI *
CamocTosiTenbHas paboTa 00yJaronuxcs *
Koncynpranus 1
Tema 13.7 Copep:xanue yueOHOT0 MaTepHasa, B TOM YUcie B POopMe MPAKTUUECKOM 4/2
Pemienue MOJATrOTOBKHU 4/2
3aaad. 1 DneMeHTbl KOMOMHATOPUKH B ACSITENLHOCTH MEAarora JOUIKOJIbHOTO
DNeMeHThI oOpa3zoBanusi. CoObITHE, BEPOATHOCTH COOBITHS. ClI0)KEHHE U YMHOXKEHHE
KOMOHMHATOPUK BEPOSITHOCTEN
U, CTAaTUCTHKU | JlTaBopaTopHbIE pabOTHI *
1 TEOpUH [IpakTUueckue 3aHsATUS, B TOM YKciie B (hopMe NPAKTUUECKOM MOJTOTOBKH *
BEPOATHOCTCH | KOHTpOIBHBIE pabOTHI *
CamocTosTenbpHast paboTa 00y4Jaronuxcs *
Pasnen 14. 24
YpaBHenus u
HepaBeHCTBa
Tema 14.1 Conepxanue yueOHOro Matrepuasa, B ToM 9ucie B (hopMe MpakKTHIECKON 5 OK-04, OK-05
PaBHOCMIBHOC | HOATOTOBKU 4 JIP 4, JIP 5
Th ypaBHeHUH | 1 PaBHOCHIIBHOCTH ypaBHEHUI U HEPABEHCTB B JIEATEILHOCTH Me/1arora
Y HEPABEHCTB. JOIIKOJIbHOTO 00pa3oBanus.. Onpeaenennsi. OCHOBHbIE TEOPEMBbI
O6mue pPaBHOCUJIBHBIX MEpEX0/Jax B yPaBHEHUAX U HepaBeHCTBaX. O0IIre METO b
METO/IBI pelleHusl ypaBHEHUM: Iepexo/] OT paBeHCTBA (PYHKIUN K PAaBEHCTBY
pelieHus apryMEHTOB JJI1 MOHOTOHHBIX (DYHKUNN, METO pa3ioKEHUs Ha
MHO>KUTEJN, METO]I BBEJICHHUS HOBOI MepeMeHHON, (yHKIIMOHATIBLHO-
rpaduueckuil METoJ
JlaGopatopHbie pabOThI *
[IpakTUueckue 3aHsATUSA, B TOM YKciie B (hopMe NPAKTUUECKOM MOATOTOBKH *
KonTposapHbie paboThI *
%

CamocTosTenbpHast paboTa 00y4Jaronuxcs
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Koncynpranus 1
Tema 14.2 Conepxanue yueOHOro Marepuraia, B ToM 4ucie B (hopMe MpakKTHIECKON 4
['paduyecknii | MOATOTOBKHU 4
METOJ 1 OO6mire MeTo bl pelIeHUs] HEPABEHCTB: MEePEX0] OT CPAaBHEHUS 3HAUCHUM
penieHus (GYHKIMI K CpaBHEHHUIO 3HAUEHUI apTryMEHTOB /1711 MOHOTOHHBIX
ypaBHEHUH, (GYHKIMI, METOI MHTEPBAJIOB, PYHKIIMOHAIBHO-TPApUUECKHIT METOI.
HEPABEHCTB I'paduyeckuit MeTo perieHns ypaBHEHUN U HEPABEHCTB

JlaGopaTopHbie paboThI *

[IpakTUueckue 3aHsATUSA, B TOM YKciie B hopMe NPAKTUUECKOM MOJTOTOBKH *

KonTposapHbie paboThI *

CamocTosiTenbHas paboTa 00yJaronuxcs *
Tema 14.3 Copepxanue yueOHOT0 MaTepHasa, B TOM YUcie B POopMe MPAKTUUYECKOM 2
YpaBHEHUS U | TOATOTOBKH 2
HepaBeHCTBa ¢ | 1 Onpenenenne Moayns. PackpbeiTie MOAyIIs 11O ONPEAETICHUIO.
MOJyJIEM [Ipocrelimme ypaBHEHUS 1 HEPABEHCTBA ¢ MOAyJieM. [Ipumenenne

PaBHOCUJIBHBIX MIEPEX0JI0B B ONPEICICHHBIX TUIIAX YPAaBHEHUN U
HEPABEHCTB C MOJIyJIEM

JlaGopaTopHbie pabOoThI *

[IpakTUueckue 3aHsATHSA, B TOM YKciie B hopMe MPAKTUUECKOM MOATOTOBKH *

KonTtposasHbie paboTh *

CamocTosaTenbpHast paboTa 00y4Jaronuxcs *
Tema 14.4 Copep:xanue yueOHOT0 MaTepHasa, B TOM YUcie B POopMe MPAKTUUECKOM 2
YpaBHEHUS U | TOATOTOBKH 2
HepaBeHCTBa ¢ | | 3HaKoOMCTBO ¢ mapametpom. [IpocTeiinivie ypaBHEHUS U HEPABEHCTBA C
napameTpamu napameTpoM

JlaGopatopHbie pabOThI *

[IpakTrueckue 3aHsATUSA, B TOM 4nciie B (GopMe NPaKTUUECKOUN MOJrOTOBKH: *

KoHnTponbHble paboThl *

%

CamocTosTenbpHast paboTa 00y4Jaronuxcs
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ITpome:xyTounas arrecranus (JK3amMeH)

Bcero:

340
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3. YCJIOBHS PEAJIM3AIIMU PABOYEHN ITPOI'PAMMBbBI
YYEBHOM JUCIHUIIJIAHBI

3.1. TpeOoBaHusiT K MHHUMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY
o0ecrnevyeHn 10

Peanmzanus yueOHON IUCHUIUIMHBI TpeOyeT Haluuus ydyeOHOro KaOWHeTa
MaTeMaTHKH.

OoOopynoBanmne y4eOHOIro KaOuHeTa:

Kommiekt ydeGHO-MeTonuyeckoil mokyMeHTanuu. Crennain3upoBaHHas
yueOHass MmeOenb: CTOJI TpernojaBarenis, CTyJl MpernojaBarens, CTOJbI I
CTYJEHTOB, CTYJIbS AJIsl CTYJIEHTOB, KJIaCCHAsI T0CKa.

Pabouast mporpamma MoxeT ObITh pealn30BaHa C MPUMEHEHUEM Pa3IMYHbIX
o0pa3oBaTeNbHbIX TEXHOJIOTUH, B TOM YHCJIE C MPUMEHEHUEM JHCTAaHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN U 3JIEKTPOHHOTO O0yUYeHUSI.

3.2. UudopmanmnonHoe odecnevyeHne 00y4YeHms :

nepeyeHb YYeOHBIX W3aHWN, DJIEKTPOHHBIX W3JIaHWH, DJIEKTPOHHBIX |
WuTepHeT-pecypcoB, 00pa30BaTeNbHBIX IIATHOPM, IIIEKTPOHHO-OUOIMOTEUHBIX
CUCTEM, Be0O-CHCTEM Il OPTaHU3AIMK JUCTAHIIMOHHOTO OOYYECHUS U YIIPABJICHUS
UM, UCIOJb3yeMble B 00pa3oBaTeNbHOM TIpoIlecCeé KakK OCHOBHBIE W
JIOTIOJTHUTEIbHBIE UCTOYHUKH.

OCHOBHBIC HCTOYHUKH:
1. Marematuka: anreOpa W Hadajia MaTeMaTHYECKOTO aHaIwW3a, T€OMETPHS.

Anre0Opa 1 Hauajga MaTEMaTUYECKOTO aHain3a (0a30BbIN U YIITYyOJICHHBIA YPOBHH).
10-11 xmaccel, y4eOHHK/ [I.A. AmumoB, IO.M. Komsarun, M.B.- M.:
[Ipocsemienue, 2022.- 463 c.
2. Maremaruka: yueOHMK g cryaeHToB yupexaenuin CIIO/ W[ Ilexnenkuit -
13-e uzn., crep. - M.:U1 «Akagemus», 2018. — 320 c.
3. Maremaruka: yueOoHuk ajis cryaeHToB yupexaeHuit CI1O/ C.I'.I'puropbes - 2-¢
u3., crep. - M.:UI «Akagemusi», 2018. — 368 c.
JlonoJIHUTeIbHbIE HCTOYHUKU:
1. bammakos M.U. Maremaruka: yue6unk/M.U. bammakoB. — 9-e usn., crep. —
M.: Akanemus, 2014
2. bammakoB M.M. Marematuka: 3amaunuk/M.U. bammMakoB. — 5-e u3a., cTep. —
M.: Axanemus, 2014.
3. Aranacsn JI.C. T'eomerpust 10-11 xi.: yuel. nmsa oOiieoOpa3oBaTesIbHBIX
yupexaeHuil.- 22-e uza.- M.: [Ipocsemenne, 2014-255¢.
4. Matemaruka: YueOnuk / B.I1. I'puropseB.- M.: UL Akanemust, 2016.-368 c.
5. Konmoropor A.H. Anrebpa u Havama ananmuza: yueO. jusa 10-11 ki
0011e00pa3oBaTenbHbIX YUpekaeHui.- 17-e u3a.- M.: [Ipocsemenne, 2015.-384 c.
6. boromonoB H.B. Ilpaktnueckue 3aHatusi o MaTeMaTuke: Y4ed. mocobue s
CpemHuX crell. yue0. 3aBeaeHnii-6 u3a.-M.: Beicm. mk., 2003-495c¢.
DJIeKTPOHHBbIE U3IaHUA (3JIEKTPOHHBIE Pecypchl):
1.MudopmanmonHo-o6pa3oBaTenbHas cpena «Poccuiickas 3eKTPOHHAS KO -
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https://resh.edu.ru/:
https://resh.edu.ru/subject/lesson/1988/main/ .
https://resh.edu.ru/subject/lesson/3798/main/159142/
https://resh.edu.ru/subject/lesson/4903/main/22650/
https://resh.edu.ru/subject/lesson/4924/main/225717/

https://resh.edu.ru/subject/lesson/3993/main/225748/

https://resh.edu.ru/subject/lesson/6118/main/225812/
https://resh.edu.ru/subject/lesson/4089/main/131707/

2.Buneomarepuai:
https://infourok.ru/simmetrii-v-kube-v-parallelepipede-v-prizme-i-piramide-2442552 .html
https://youtu.be/7pHPSTHWVVY

https://vk.com/video-152579821 456239042

https://youtu.be/iAODi 40S4Y
https://videouroki.net/video/29-obiem-shara.html
https://youtu.be/l-3YhgJwoRw

https://youtu.be/jGL4K8 WDJE

https://youtu.be/6 LKJEEO9IWFc¢

https://youtu.be/Xfrp9obfcg8

https://youtu.be/DMbc-0Y3cls

https://youtu.be/6apOKP8wmRU
https://youtu.be/L. Tzihr[24D Ahttps://vk.com/video-67041943 170518246

https://youtu.be/hBo3Kcfl.Scw
https://youtu.be/9RknOPLrahk
https://vk.com/video-67041943 170518301

IMudposas oopazoBateabHas cpeaa CIIO PROFoOpazoBanue:

1.Bepementok, B. B. Ilpaktnkym 0o wmaremMaTuke : MOATOTOBKA K
TecTUpoBaHUIO U 3Kk3ameHy / B. B. Bepemeniok, B. B. Koxymko. — 3-e uzn. —
Munck : Terpanur, 2017. — 176 c¢. — ISBN 978-985-7081-89-9. — Tekcr :
AJIIEKTPOHHBIN // DIEKTPOHHBIA pecypc nudpoBoit odpazoBarensHoi cpenbl CI1O
PROFob6pa3zoBanue : [caiit]. — URL: https:/profspo.ru/books/88838 (mara
obpamenus: 30.08.2020). — Pexxum moctyma: mis aBropusup. [lonp3zoBareneit

2. Bepemeniok, B. B. Tpenaxep mo MaremMaTwke i MOATOTOBKH K
IIEHTPAIM30BaHHOMY TECTUPOBaHHIO U 3k3aMmeHy / B. B. Bepemenrok. — 3-e u3m.
— Mumnck : Terpanut, 2019. — 176 c¢. — ISBN 978-985-7171-36-1. — TekcT :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoi obpazoBatenbHon cpeast CITO
PROFob6pazosanue : [caiit]. — URL: https:/profspo.ru/books/88848 (mara
obpamenus: 27.08.2020). — Pexum noctyna: ajist aBropusup. [lonszoBateneit

3. Marematuka : ydeOHOoe mocoOue / coctaButenn H. B. demopoa. —
Bourorpan : Bonrorpaackuit uactuTyT 6M3Heca, 2009. — 87 ¢. — ISBN 978-5-

9061-7299-0. — Tekct : ANEKTPOHHBIN // DIEKTPOHHBIH pecypc IUdpoBoi
obpazoBarenbHoii cpenbl  CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/11332 (mata oOpamenus: 22.08.2020). — Pexum

JOCTYyIA: JUIsl aBTOPU3HP. MOJIb30BATENEH

DJIEKTPOHHO-0MOIMOTEYHAS] CHCTEeMAa:
[PR BOOKS - http://www.iprbookshop.ru/78574.html

BeO-cucrema 51 OpraHuM3aluM JHCTAHUMOHHOIO OOy4YeHHS U
ylpaBJieHHUs UM:
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Cucrema muctanimonHoro oo0ydenus OIATIOY «AnexkceeBCKUi KOJUISIK)
http://moodle.alcollege.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOM
JUCHUILIAHBI

KoHTpoib M omeHKa pe3yabTaToB

OCBOEHHUS Y4e€OHOW JUCIUILIMHBI

OCYIICCTBILICTCA IIPCIIOAAaBaTciieM B IMPOLCCCEC IIPOBCACHHA TCOPCTHUYCCKUX U

IMPAKTHYCCKUX BaHHTHﬁ, OK3aMCHa.

Pe3yabTarsl 00yueHust
(ocBOCHHBIE YMEHHS, YCBOCHHbIC 3HAHMA),
C Y4€TOM JIMYHOCTHBIX Pe3yJbTATOB

@opMbI 1 METOAbI KOHTPOJISA U
OIIeHKHU pe3yJIbTaTOB 00y4eHUs

B pe3yJibTaTe 0cBOeHUsI Y4eOHOTO
npeaMeTa BBIMYCKHUK HA 0230BOM YPOBHE
HaY4YMJICS:

CBoboaHO OIIepUpOBAaThH HOHSATUSIMHU:
KOHEYHOE MHO>KECTBO, AJIEMEHT MHOXKECTBA,
IOJJMHOXECTBO, TepeceueHre, 00beAMHEHUE

u Pa3HOCTh MHOKECTB, YHCJIOBbIE
MHOXECTBA Ha KOOPAWMHATHOM MPSIMOM,
OTPE30K, WUHTEpBAI, MOJIyUHTEpBa,

MPOMEKYTOK  C  BBIKOJIOTOM  TOYKOW,
rpaguvecKkoe MpeACTaBICHUE MHOXKECTB Ha
KOOPJIMHATHOM IIOCKOCTH;

-3a/1aBaTh MHOXECTBA IEPEYUCICHUEM U
XapaKTEPUCTUYECKUM CBOMCTBOM;
-ONEPUPOBATH TOHITUAMU: YTBEPKICHHUE,
OTpUIIAHUE YTBEPKACHUSA, HWCTUHHBIE U
JIO’KHBIE YTBEPKICHUS, IPUUNHA, CIEICTBHE,
YaCTHBIM Ciydaid OOIIero yTBEpIKICHUs,
KOHTPIIPUMED;

-IIPOBEPSTh  NPUHAMIECKHOCTh  DJIEMEHTA
MHOECTBY;

-HaXOAUTh TIEpeceYeHre U OOBbEIUHEHUE
MHOJKECTB, B TOM YHCJIE€ NPEACTABIECHHBIX
rpau4YecKd Ha YHUCIOBOM TPSAMOM W Ha
KOOPJIMHATHOM IUIOCKOCTH;

-IPOBOJUTH JIOKA3aTEIbHBIE PACCYXKACHUS
JUISL 000CHOBaHUS MCTUHHOCTH
YTBEPKIACHUM.

B 1moBcenHEBHOM XWU3HU W IIPU HU3YUYECHUH
JIPYTUX MPEAMETOB:

-UCIIOJIb30BATh YMCIIOBBIE MHOYKECTBA Ha
KOOPJAMHATHOW TPSIMOUA U HA KOOPAUHATHOU
IJIOCKOCTA  JUIsl  ONHCAHUsl  PealbHBIX
MIPOLIECCOB U ABJICHUM;

-IPOBOJUTH JTOKA3aTEIbHBIE PACCYKICHUS B
CUTyallMsIX TOBCEIHEBHOM IKW3HHU, NPHU

[TpoBepka fOMaIIHEro 3a1aHHusl.
3amuTa NpakTUYeCcKoi paboThlI.
Y CTHBIN ¥ MHCBMEHHBIN OIPOC.
OK3aMeH.
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pEeLIeHNN 3aJa4 U3 IPYTUX IpeIMETOB
-CBoOOAHO  omepupoBaTb  HMOHITHUIMH:
HaTypaJIbHOE 4HCIIO, MHO’KECTBO
HaTypaJIbHbIX  YHCEN,  LEJO€  YHUCIIO,
MHOKECTBO 1I€JIBIX 4YHCEJl, OOBIKHOBEHHAs
npoOb, JecaTUYHas JpoOb, CMEIIAaHHOE
YHUCJIO, PAlUMOHAIBHOE YHCIO, MHOECTBO
paUMOHAIBHBIX ~ YHCEJ, HMPPALUOHAIBHOE
YHUCJIO, KOPEHb CTENEHU N, JAEUCTBUTENBHOE
YHUCJI0, MHOKECTBO JEHCTBUTEIBHBIX YHUCEIL,
reoMeTpruyecKas MHTEpHpeTalus
HaTypaJbHbIX,  LEJIbIX,  PALHOHAJIBHBIX,
JEHCTBUTENBHBIX YHUCEN,

-[IOHUMaThb U OOBSACHATH Pa3HUIY MEXKITY
HNO3UIMOHHOM U HEMO3UIIMOHHON CUCTEMaMU
3aMKCH YHCET;

-IEPEBO/IUTh 4YMCJIA U3 OJHOM CHCTEMBI
3anucy (CUCTEMbI CUMCIIEHHS) B APYTYIO;
-I0Ka3bIBaTh M MCIOJb30BaTh IMPU3HAKU
JNEIUMOCTH CYMMBI W MPOM3BEIEHUS IpU
BBIIIOJIHEHUH  BBIYHUCIEHUNH M  PELIECHUU
3aj]1ay;

-BBINOJHATh OKPYIVIEHHUE PAalMOHAIBHBIX M
UppalMOHAIBHBIX  YMCEI C  3aJaHHOU
TOYHOCTBIO;

-CpaBHUBATh NeNCTBUTEIIbHBIE qucia
pa3HbIMU crioco0amuy;

-[IOPSII0YMBATh YKCJIA, 3alMCAHHBIE B BUJE
OOBIKHOBEHHOM U JECATUYHON ApoOH, yucia,
3aMMCaHHbIE C UCIIOJIb30BaHUEM
apu(MeTHyecKoro - KBaJpaTHOrO  KOpPHS,
KOpHEW cTerneHu 0oJiplie 2;

-Haxomute HOJ[ wu HOK  pa3HeiMu
cnocobaMM W HCMOJb30BaTh HUX  TPHU
pELIeHNH 3aa4;

-BBITIOJIHATH BBIYUCIICHUS U MPEOOPa30BaHUS
BBIPAXEHUN, CONEPIKAILNX IEUCTBUTEIIbHBIC
YuClia, B TOM YHCIIE KOPHU HaTypajbHBIX
CTEIICHEH

-BBIIIOJIHATh CTaHAAPTHBIE TOXJAECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPUUYECKHUX,
Jorapu(pMHUECKUX, CTETEHHBIX,
UPPALMOHAIIbHBIX BBIPAXKEHU.

B nosceonesnoii orcuznu u npu usyueHuu
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opyaux OUCYUNTIUH:

-BBIMIOJIHATh W OOBSCHATH  CpaBHEHHE
pPE3yNIbTaTOB BBIUMCICHUNA TIPH  PEIICHUH
NPaKTHYECKUX  3a7ad4, B TOM  YHCIE
NPUOJIMKEHHBIX  BBIYMCICHUH, HCTOJIB3Ys
pasHbIe CIIOCOOBI CPAaBHEHHUIA;

-3aIMChIBATD, CpPaBHMBATB, OKPYTJIIATH
YUCJIOBBIE JIAHHBIE PEAJbHBIX BEIUYMH C
UCIIOJIb30BAaHUEM pa3HbIX CUCTEM
U3MEPEHUS;

COCTaBJSATh M OLEHUBAaTh  pa3HbIMU
CcrocobaM YHCIIOBBIE BBIPAKEHUS TPHU
pelIeHNN MPAaKTUYEeCKUX 3a7ad U 3ajad u3
JIPYTUX Y4eOHBIX MPEIMETOB

-CBOOOIHO ~ omepupoBaTh  MOHATHUSIMMU:
ypaBHEHUE, HEPABEHCTBO, PAaBHOCHUJIbHBIC
ypaBHEHUSI U HEPABEHCTBA, YpaBHEHHUE,
SBJISIOIIEECS CJIEJICTBHEM JPYyroro
ypaBHEHUS, ypaBHEHUS, PaBHOCHIIbHbIE Ha
MHO>KECTBE, PaBHOCUJIbHBIE MPeoOpa3oBaHUs
YPaBHEHUH;

-pemaTe pa3Hble BHJBl ypaBHEHUH U
HEpPaBEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpbIE ypaBHEHUS 3-U U 4-U CTENeHew,
JIpOOHO-pallMOHANIbHBIE U UPPALIUOHATIBHBIE;
-OBJIAJIETh OCHOBHBIMU TUTIAMU
MOKa3aTeJIbHbIX, JorapuMUYECKHUX,
UPpALMOHAIBHBIX, CTEIIEHHBIX YPaBHEHUU U
HEPaBEHCTB U CTAaHIAAPTHBIMU METOJAMH MX
peleHuii ¥ MNPUMEHSTh UX MPU pPEIICHUU
3a/1ay;

-IIPUMEHATh TeopeMy be3y K pelieHuro
YPaBHEHUH;

-IPUMEHSTh TeopeMmy Buera s permieHus
HEKOTOPBIX YPAaBHEHHWA CTENEHH BBIIIE
BTOPOH;

-[IOHUMATh CMBICJI TEOPEM O PABHOCHIIBHBIX
U HEPaBHOCWIBHBIX  MPeoOpa3OBaHUAX
ypaBHEHUHN U YMETh UX JOKA3bIBATh;
-BJIaJIETh METOJAaMHU pEIICHUS YpaBHEHUH,
HEPaBEHCTB M MX CHCTEM, YMETb BBIOMpATH
METOJI peleHuss U OOOCHOBBIBaTh CBOM
BBIOOD);

-MCTOJB30BaTh METOJ, HWHTEPBAJIOB IS
pelieHus HEPaBeHCTB, B TOM YHCIIe JPOOHO-
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palMOHANBHBIX M BKIIOYAOIIMX B celd
UppalMOHATbHBIE BEIPAXKEHUS;

-pemiaTh  anreOpanyecKkue YpaBHEHUS U
HEPABEHCTBA M UX CHCTEMBI C IapamMeTpamu
anredpanyeckuM U rpapuyecKuM METOJaMu;
-BIAJIETh pa3HbIMU METOoAaMu
JI0Ka3aTEIbCTBA HEPABEHCTB;

-pelaTh YpaBHEHHUS B LEJIBIX YUCIIAX;
-n300pakaTh MHOXKECTBA Ha TUIOCKOCTH,
3a71aBAEMbIC YPaBHEHUSIMU, HEPABEHCTBAMU
Y UX CUCTEMAMU;

-CBOOOJTHO HCIOJIb30BAaTh TOXJIECTBEHHBIE
npeoOpa3oBaHus MPU PEUICHUU YpaBHEHUHN U
CHCTEM ypaBHECHUH

B nosceonegnoll dicusHu u nNpu U3yYeHuU
opyaux OUCYUNJIUH:

-COCTaBISITh W pemaTh  ypaBHEHHS,
HEPaBEHCTBA, WX CHCTEMBbI MPHU PEIICHUU
3a7a4 JPYTUX y4eOHBIX MTPEIMETOB;
-BBITIOJIHATD OLIEHKY MPaBA0NOI00Us
pe3yJabTaTOB, IMOJy4aeMbIX MpPH PEIICHUU
pa3INyYHBIX YpaBHEHHM, HEPABEHCTB MU HX
CUCTEM TpU pElIeHUd 3aJad APYTUx
y4eOHBIX MPEAMETOB;

-COCTaBJISITh M  pemlaTh ypaBHCHHUS |
HEPaBEHCTBA C MapaMeTpamMH MpU pPEIICHUH
3a/a4 Ipyrux yueOHbIX MPEAMETOB;
-COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIH
UX CHCTEMYy, OIHMCHIBAIONINE pPEATbHYIO
CUTyalli0 WIA TPUKIAAHYI0  3ajady,
UHTEPIIPETHPOBATH MOJTyYEHHBIC
pe3yIbTaThl;

- UCTOJIB30BaTh MPOrPaMMHBIE CPEJCTBA MPH
peIlIeHNH OTAENBHBIX KJIACCOB YpPaBHEHHUM U
HEPABEHCTB

Brnageth mOHATUSMU: 3aBUCUMOCTD BEJIMUMH,
GyHKIMS, apryMeHT W 3HaueHue (QyHKIUH,
obnacTh  ompeneneHWs] W MHOXECTBO
3HaueHU (QYHKIUHU, TpapuK 3aBUCHUMOCTH,
rpadpuk  QyHKUMM, HYIH  (QYHKUIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3pacTaHWE Ha YHCIOBOM TPOMEKYTKE,
yObIBAaHME Ha YHCJIOBOM TIPOMEXKYTKE,
HauOoNplllee W HAMMCHbBIEE 3HAYCHUE
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GYHKIIMM  HAa  YHUCIIOBOM  TNPOMEXKYTKE,
nepuoanyeckas GyHKIUS, TIEPUOJI, YeTHAS U
HeueTHass (QYHKIMH; YMETh MPUMEHITh ITH
TIOHSITHS TP PEIICHUH 33]1a4;

BJIQJICTh TIOHSATHEM CTENeHHas (QYHKIIHS,
CTpOUTh €€ TpadUK M yMETh NPUMEHSTH
CBOIiCTBa  cTemeHHOW  (QYHKIUH  TPHU
pelleHnn 3aj1ad4;

BJIAJI€Th MOHSITHSIMH MoKa3aTeabHas
(GYHKIMS, SKCTIOHEHTA; CTPOUTh UX TpaduKu
u YMETh NPUMEHSATD CBOICTBA
NoKa3aTenbHOW (YHKIUH TpU PELICHUU
3amad;

BJQJeTh  MOHATHEM  JIoTapupMUIecKas
byHKIUSA; CTPOUTH €€ Tpaduk U yMeTb
NPUMEHATh CBOWCTBA  JOrapu(MHUUECKOM
(GYHKIIUY TIPU pEIICHUH 3a]1a4;

BJIQJICTh TIOHATHUSMU TPUTOHOMETPUUECCKHE
(GYHKIIUU; CTPOUTh HMX TpPapuKU U yMETh
NPUMEHATh CBOWCTBA TPUTOHOMETPHUECKUX
(GYHKIMI pU pelieHny 3a1a4;

BJa/eTh TOHATHEM oOOpaTHas (QYyHKIHS,
OPUMEHATh STO TOHSATHE TMPU PELICHUU
3a7ad4;

OPUMEHATh TpPU PEUICHUH 3a/ad CBOMCTBa
GYHKIMI:  YETHOCTh,  MEPUOJUYHOCTD,
OTPaHUYEHHOCTB;

IPUMEHSATD npu perieHnu 3amad
npeodpazoBanus rpaduKoB PYHKIINIA;
BJIAJICTh HOHATUSMHA YHCIIOBAs
MIOCIIEIOBATEIbHOCTh, apu(MeTHYecKas W
reoMeTpUYEeCcKas IPOrpeccusi;

IPUMEHATH MPU PELICHUH 3a7ady CBOMCTBA U
NPU3HAKU apudmeTryecKoit U
r€OMETPUYECKOU IPOTPECCUM.

B nosceonesnoii owcusnu u npu uzyuenuu
Opyeux yueOHbIX OUCYUNTIUH.

-OMpeNessTh N0 rpadukamM M HCIOJIb30BaTh
JUTSL peleHus] TPUKIAIHBIX 3a7a4 CBOWCTBA
peaNbHBIX TPOILIECCOB M  3aBUCHMOCTEH
(HanOonbIIMe W HAWMEHbIIUE 3HAYEHUS,
NPOMEXKYTKH BO3pacTaHus U  yObIBaHHS
(GYHKIIUHM, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
ACHUMMTOTHI, TOYKH Tepernba, mepuon |
T.IL.);
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-MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTHYECKON CUTYyaIl1H;.
ompeienaTh 10 rpadukamM MPOCTEHIIHE
XapaKTePUCTHKHU TMEPUOINYCCKUX MPOILIECCOB
B OHMOJOrMH,  DJKOHOMHKE,  MY3bIKE,
pagvocBs3 WU Ap. (aMIUIMTy[a, NMEPHOI H
T.I1.)

BrnageTs moHsTHEM OECKOHEUHO YOBIBAOIIAS
reOMeTpHUSCKass MPOTpeccHss H  YMETh
NPUMEHSTH €r0 IIPH PEIICHUH 3a]1aY;
NPUMEHATh IS PEHICHUS 3aJad TECOPHIO

101 (N (0):
BJIAJIETH ITOHATUSAMUA OCCKOHEYHO OOJBIINE U
OECKOHEYHO MaJible YHCJIOBBIE

MOCJIEI0BATEILHOCTH W YMETh CPaBHHMBATh
OeCKOHEUYHO OOJbIINE U OECKOHEYHO MaJble
IIOCJIEI0BATEIILHOCTH,

BJIQJIETh MOHSATUSIMU: TIPOU3BOIHAS (DYHKIIUU
B TOYKE, MPOU3BOAHAS (DYHKITUH;
-BBIYUCIISITh TIPOM3BOJHBIC DJIEMEHTAPHBIX
GyHKIMIA 1 UX KOMOMHAITUH;

-ACClIeIOBaTh (DYHKIIMM HA MOHOTOHHOCTH U
IKCTPEMYMBI;

-CTpOUTH rpadKH U MPUMEHSITh K PEIICHUIO
3a/1a4, B TOM YHUCJIE C TapaMeTpoM;

-BJIaJICTh MOHATHEM KacaTelibHas K Tpaduky
GYHKIIUM W yMETh MPUMEHSATH €ro Ipu
pellIeHUH 3aJ1ay;

-BJIAJIETh ITOHATHUSIMH nepBooOpaszHas
byHKIUS, OTIPEICICHHBIM HHTETPalT;
-npuMeHATh Teopemy HeroTona—JIeOnumna u
€€ CJICACTBUS JIJIsl pEIIeHHUs 3a1a4.

B nosceonesnoii owcusnu u npu uzyuenuu
Opyeux yueOHbIX OUCYUNTIUH.

-pemiaTh MPUKIAIHBIE 3a7a4i U3 OMOJIOTHH,
GU3UKYA, XUMHH, DKOHOMHKA U JIPYTUX
MPEAMETOB, CBS3aHHBIE C WCCICIOBAHUEM
XapaKTEPUCTHK MPOIIECCOB;

- MHTEPIIPETUPOBATH MOJTyYEHHBIC
pE3yIbTaThI

OmnepupoBaTh OCHOBHBIMH OITMCATEIBHBIMH
XapaKTepUCTHKaMH  YHCIOBOrO  Habopa,
MOHATHEM TEeHEpalTbHAsl COBOKYIMHOCTh W
BBIOOPKOI1 U3 HEE,

70




-OIIEpUpPOBaTh  MOHATHSAMHU:  4acToTa U
BEPOSITHOCTH COOBITHS, cyMma "
IIPOU3BEICHUE BEPOSTHOCTEH, BBIUUCIATH
BEPOATHOCTH COOBITHI Ha OCHOBE MOZCYETa
YHCJIA HCXOI0B;

-BJIAJICTh OCHOBHBIMHU HNOHATUSAMHA
KOMOMHATOPUKH U YMETh UX MPUMEHATH NPU
peleHnuy 3aaay;

-UMETh TpPEACTaBIeHHEe 00 OCHOBaxX TEOPHUH
BEPOSITHOCTEN;

-UMETh IMPEIACTABICHUE O JIUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbIX BEJIMYMHAX U
pacnpeneseHusx, 0 HE3aBUCUMOCTH
CIIy4alHbIX BEJINYMH;

-MMETh IPEACTABICHUE O MATEMaTUYECKOM
OXKMJIaHMUM M  JUCHEPCUM  CIIy4alHBIX
BEJINYMH;

-MMETh  INPEACTaBICHUE O COBMECTHBIX
pacIpenesIeHUsIX CIly4YalHbIX BEJINYMH;
-IIOHUMAaTh CyTh 3aKOHA OOJNBIINX YHCEN U
BBIOOPOYHOTO MEeToaa U3MEPEHUS
BEPOSITHOCTEN;

-UMETh MPEJICTABICHUE O HOPMAJIbHOM
paclpeneneHuy W IpuMepax HOPMaJIbHO
pacIpeeIeHHbIX CIy4YalHbIX BEIUYMH;
-MMETb  NPEJCTABICHUE O KOpPpeIsiuuu
CIIy4alHbIX BEJINYMH.

B nosceonesnoii oicuznu u npu usydeHuu
opyaux OUCYUNJIUH:

-BBIUMCIISITh WJIA OLICHUBATh BEPOATHOCTHU
COOBITHI B peaIbHOM JKU3HU,

-BBIOMpATh METO/IbI MOAXO/ISIIETO
npeacTaBieHus U 00pabOTKU JaHHBIX
-Pemiate  pasHele  3agauM  MOBBILICHHOU
TPYIHOCTH;

-aHaJIM3MPOBATh YCJIOBHE 3a/layM, BHIOUPAThH
ONTUMAJIbHBIA METOJ PpEIICHUS 3aJayd,
paccMaTpuBas pa3iIuyHble METObL;

-CTPOUTh ~ MOJI€JIb ~ pEUIeHus  3a/ayu,
MPOBOJUTH JIOKA3aTEIbHBIE PACCYXKIACHUS
IIPU pELICHUU 3a]1a4u;

-pemiath 3ajadM, Tpeoyrmme mnepedopa
BApUAHTOB, MPOBEPKU YCIOBUM, BbIOOpa
ONTUMAJIBLHOTO PE3yJIbTaTa;
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-aHAIM3UpPOBaTh W WHTEPHPETHUPOBATH
NOJTy4YeHHbIE PELICHHUS B KOHTEKCTE YCIIOBHS
3aja4u, BBIOMPATh peleHus, HE
IPOTUBOpPEYAILNE KOHTEKCTY;

-IEpeBOAMTh  MpPHU  pEIIeHUH  3a/1a4u
uHpOpMannio U3 OJHOW (opMbI 3amucu B
JIPYTyI0, HCHONB3YyS TpU HEOOXOJUMOCTHU
CXEMBbI, TaOIHILIbI, TPaUKH, TUarPaMMBI.

B nosceonesnoii owcusnu u npu uzyuenuu
Opy2ux OUCYUNTIUH
-pemaTh MPaKTHYECKUE 3a/Ja9d M 33/1aud U3
JIPYTHUX TIPEIMETOB
-Brnagets reomeTpuuecKUMU IOHATUSAMH TIPH

peluieHuu 3a/1a4y u POBEJICHUU
MaTEMaTUYECKUX PACCYKACHUM;
-CaMOCTOSITEIILHO (bopMyIupoBaTh

ONpeNeNeHNsT  TFeOMETPUYECKHX  Quryp,
BBIJIBUTATh TUIOTE3bl O HOBBIX CBOMCTBAX M
NpU3HAKAX TEOMETPUYECKUX  (Guryp w
00OCHOBBIBATh ~ WJHM  ONPOBEPraTth  HX,
000011aTh WIn KOHKPETH3UPOBAThH
pe3yibTaThl HAa HOBBIX Kiaccax Quryp,
NPOBOJIUTH B HECIOXHBIX  CIIydasx
KJIaccupuKanuioo (GUryp 1Mo pazIu4YHbIM
OCHOBAHMUSAM;

-HCCTIEIOBATh YEePTEKH, BKJTFOUAst
KOMOMHAIUU duryp, W3BJICKATh,
UHTEPIIPETHPOBaTh M IPE0OpPa3OBHIBATH
UHPOPMAIIHIO, NPEICTaBICHHYIO Ha
qepTeKaX;

-pemathb 3aa4n re€OMETPHIECKOTO

CoepXkKaHus, B TOM YMHCIE B CHUTYyalMsX,
KOI'/Ia aJTOPUTM PELIEHUS HE CIEAYET SIBHO
U3 YCJIOBUS, BBITIONHITH HEOOXOAMMBIC IS
peLIeHus 3aJ1auu JOMOJHUTENbHBIE
NOCTPOEHUS, HCCIEA0BaTh BO3MOYKHOCTh
npuUMEHEeHuss TeopeM W GopMyn s
pelIeHus 3a1a4;

-yMeTb  (QOpMyNIHpOBaTH M  JIOKa3bIBaTh
r€OMETPUYECKHUE YTBEPKICHHUS;

-BJIAJIETh NOHSATUSIMU CTEPEOMETPHHU:
npusMa, — HapajUlesienunes, — NUpaMHa,
TeTpa’ip;

-UMCTb MNpCACTABJICHUA 00 aKCuomax
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CTEPEOMETPHU U CIEICTBHUAX U3 HUX U YMETh
IPUMEHSTH UX MIPH PEIICHUH 33]1a4;

-yME€Th CTPOUTH CEUCHHSI MHOTOTPAHHHUKOB C
WICTIOJIb30BAHUEM PA3IMYHBIX METO/IOB, B
TOM YHCIIE H METOJIA CIICIOB;

-AMETh IMPEJCTABICHUE O CKPEUIMBAIOIIUXCS
NPSMBIX B MPOCTPAHCTBE M YMETh HAXOIUTh
YTOJl ¥ PACCTOSTHHE MEXy HUMH,
-IPUMEHATh TEOPEMBI O MMAPAUICTHLHOCTH
NPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE IPH
peIIeHUH 3a71ad;

-yMeTb MPUMEHS T napajuieIbHOe
IPOEKTUPOBAHUE ISt U300paKeHUs! PUTyD;
-yMeTh TMPHUMEHATh MNEPICHIUKYISIPHOCTH
IPSMOU ¥ TUIOCKOCTH TIPY PEIICHUH 337134,
-BNIAJIETh ~ TOHATHUSAMH  OPTOTOHAJIBHOE
NPOCKTUPOBAaHME,  HAKIOHHBIE W WX
NPOCKIIUU, YMETh MPUMEHSTH TEOpeMy O
TpeX NepHeHIUKYIIIpax MpHU PEIICHUH 3a/1a4;
-BIIJICTh TIOHATUSIMHU PACCTOSHUE MEXITY
durypamu B MPOCTpPAHCTBE,  OOMIMIA
NEPIEHANKYISAP JBYX  CKPEIIUBAIOIIUXCS
OpsSMBIX HW yMETh MPUMEHATh WX IPH
peIIeHIH 3a71a4;

-BJIJICTh TIOHSATHEM YroJl MEXIY NPSIMON U
IUIOCKOCTBIO U YMETh MPHMEHSTH €ro IMpH
peIlIeHNY 3a/1a4;

-BNIAJICTh TOHATUSIMH JBYTPaHHBIA yrod,
yrod MEXIY TIOCKOCTSIMH,
NEePICHIUKYIISIPHBIE TJIOCKOCTH M yMETh
INPUMEHSTH UX [IPH PELICHUH 33]1a4;
-BIIAJICTh MOHITUSMU npu3Ma,
napajuieNienunel W TPUMEHITh CBOWCTBA
napauiesienuIe/1a Py pelieHu  3a/1a4;
-BIIA/ICTh HOHSATUEM PSIMOYTOJIBHBIH
napajuielienune]l W TMPUMEHATh €ro IpH
peIIeHUH 3a7ay;

-BIIQJICTh  TIOHSTHSIMH ~ TUPaMU/IA, BHJBI
IHPaMHU]], SJIEMEHTHI PABHIBHOMN MTHPaMUIbI
¥ YMETh MPUMEHSTh UX NIPU PEIICHUH 337134,
-AMETh TPENICTaBICHUE O Teopeme Oiinepa,
IPaBUIILHBIX MHOTOTPaHHHUKAX;

-BJIAJICTh TIOHSATHUEM IUIOIIA/N TOBEPXHOCTEH
MHOTOTPAaHHUKOB M YMETh NPUMEHSTH €ro
U pelIeHUH 337134,
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-BIIaJICTh ~ TIOHATUSAMU  Tela  BpAIICHUS
(muuHAp, KOHYC, map u cdepa), uX ceueHus
¥ YMETh IPUMEHSATDH UX NP PEIICHUN 33]1a4;
-BJIaJICTh TOHATHSIMH KacaTeJbHbIC MPSMBIC
U TUIOCKOCTH M YMETh MPUMEHITh U3 MpH
pEIICHNH 3a]1aY;

-IMETh TPEJCTABICHUS O BIHCAHHBIX |
OTMHMCAHHBIX cepax U yMETh MPUMEHSTh UX
IIPY PEIICHUH 3a]1a4;

-BJIaJIETb  IIOHATHSIMHM  00BEM, OOBEMBEI
MHOTOTPAaHHMKOB,  T€Jl  BpAIICHUI U
MPUMEHSITh UX MPU PEIICHUH 33/1a4;

-UMETh  TPEACTaBICHHE O  Pa3BEPTKe
IIWIMHIpPA U KOHYCa, TUIOIIAId TIOBEPXHOCTH
IMWIMHAPA U KOHYCa, YMETh NMPUMEHSTh UX
IIPU PEIICHUH 3a7a4;

-AMETh TPEJICTaBICHNUE O TJIOMmaan chepsl U
YMETh MIPUMEHSTH €T0 MPH PEIICHUN 33]1aY,
-yMETh pellarh 3aJadyd Ha KOMOWHAIUH
MHOTOTPAHHUKOB U TEJI BPAIICHUS;

-IMETh TPEJCTaBIEHHEe O TOM00uH B
MPOCTPAHCTBE W YMETh pemiaTh 3aJadd Ha
OTHOIIIEHWE  OOBEMOB W IUIOMIAJEH
MOBEPXHOCTEN TOI0OHBIX QUTYP.

B nosceonesnoii orcusnu u npu uzyuenuu
opyaux OUCYUNIUH:

-COCTaBJISITh C HCIOJIb30BAHUEM CBOWCTB
TE€OMETPUUYECKUX (QUTYp MaTeMaTHYeCKHUE
MOJICIM JJIsl PEIICHUs 3a]a4 MPAKTUIECKOTO
XapakTepa U 3a/1a4d U3 CMEKHBIX TUCIUILINH,
UCCIICJIOBaTh  IOJIYYCHHBIE  MOACIU |
UHTEPIIPETHPOBATH PE3YJIbTAT

-Bnagerp TOHATHSMH  BEKTOpPBI M UX
KOOPIMHATHI;

-yMeTh  BBINOJHATH  OMEpaluud  Haj
BEKTOpaMHU;

-MCTIONIb30BaTh CKASIPHOE TPOU3BEICHUE
BEKTOPOB IIPH PEIICHUH 337124,

-IPUMEHSTh ypaBHEHHE TUTOCKOCTH,
dbopMylly pacCTOSHHS MEXKIY TOYKaMH,
ypaBHeHHE chepbl IpU PEIICHUH 3a71ad;
-IPUMEHSTh BEKTOPHI U METOJ KOOPAMHAT B
MIPOCTPAHCTBE MIPH PEIICHUH 3324
-Mcnionp30BaTh OCHOBHBIC METO/IBI
JI0Ka3aTeNbCTBA, MPOBOJANTH JJOKA3aTEIbCTBO
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Y BBITIOJIHATH OIIPOBEPIKEHUE;
-IPUMEHATh OCHOBHBIE METOJbl PEUICHUS
MaTeMaTUYECKUX 3a7aY;

-Ha OCHOBE MaTEeMaTHYECKHUX
3aKOHOMEPHOCTEN B IpUpoIe
XapakTepru30BaTh KPacoTy U COBEPILICHCTBO
OKpPYXamIEro Mupa W  OPOU3BEIACHHUUN

HCKYCCTBA;
-IPUMEHATh  MNPOCTEHIINE MPOrPAMMHBIE
CpeacTBa 51 AIEKTPOHHO-

KOMMYHHKAITHOHHBIC CHCTEMBI IPU PEIICHUN
MaTeMAaTHYECKHUX 3a/1a4;

-T0JIb30BAThCS MPUKIAIHBIMU IPOrpaMMaMu
U IIporpaMMaMH CHMBOJIbHBIX BBIYUCIICHUI
IUIS KCCIIENOBAHUS MAaTEMATHYECKUX
00BEKTOB

75




