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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yuebHoro npeamera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

dbeneparbHOTO TOCYJAPCTBEHHOTO O0Opa30BaTEIBHOTO CTAaHAApPTa CPEIHETO
oOmero obpazosanus (nainee — PI'OC COO);

IPUMEPHOH OCHOBHOM 00pa3oBaTeIbHOM MMpOrpaMMbl CpPEAHEro OOIIero
obpazoBanus (nanee — [IOOIT COO);

benepaibHOrO TOCYJApCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApPTa CPEIHETO
npodeccuonanbHoro oopazoanust (manee — ®I'OC CIIO) 19.02.12 TexHomorus
MPOJTYKTOB MTUTAHUS ’KUBOTHOTO MPOUCXOKICHUS;

npuMepHod  pabouelt  mporpamMmbl  001Ie0Opa3oBaTeNbHOW  yueOHOM
TUCHUIUIMHBL  «MareMaTuka» 10  €CTECTBEHHOHaydyHOMY  mOpoduiato (s
PO eCCUOHANIBHBIX 00pa30BaTEIbHBIX OPTaHU3AIUH );

ydyeOHOro 1uiaHa no creuuanbHocT 19.02.12 TexHOnOruss NPOIYKTOB
MATAHUS KUBOTHOTO MPOUCXOXKICHUS;

pabodeil mporpaMmbl BOCIHTaHUS 10 crenuanbHOCTH 19.02.12 TexHosorus
MPOAYKTOB MUTAHUSI )KUBOTHOTO MTPOUCXOKICHHUS.

Coneprkanue paboueil mporpamMmsl 1o npeamery «Martematrkay pazpaboTaHo
Ha OCHOBE:

CUHXpOHM3alMKu 00pazoBaresbHbIX pe3ysibTatoB GI'OC COO (JIMYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) u GI'OC CIIO (OK, TIK) ¢ yyetom mpoduibHON
HaIpaBJICHHOCTH Npodeccun/ crnenuaibHOCTH;

WHTETPallUi U TIPEEeMCTBEHHOCTH COJAEpKaHUs 1o npeameTty «Marematuka» u

coJiepKaHusl y4eOHBIX JUCITUIUIHH, TpodeccuoHanbubix Moayieir ®I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOM

0o0pa3oBaTe/IbHOM MPOrPpaMMBbI:

VYueOnsiit npeaqmer OVYII.03 Matematuka uzydaercs B o011e00pa3oBaTeIbHOM
[IMKJIE OCHOBHOW 00pa30BaTEeNbHOW MPOTPaMMbl CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus (mamee — OOII CIIO) mo cmemmampHOCTH 19.02.12 TexHomorus
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OPOAYKTOB MHUTAHUS >KMBOTHOTO MPOUCXOXACHHUS Ha 0a3e OCHOBHOTO OOIIETro
00pa3oBaHUsI C MOTYYCHUEM CPEIHETO 00IIEeT0 00pa30BaHUSI.

Ha usyuenune npeamera OVYIIL.03 Maremarnka mo cneruaisHoctd 19.02.12
TexHoI0THS TPOYKTOB MUTAHUS JKUBOTHOTO MPOUCXOXKIeHUsT oTBoAUTCs 141 vac B
COOTBETCTBHM C Yy4e€OHBIM IUIaHOM Mo creruadbHocTu 19.02.12 TexHomorus
MPOJIYKTOB MUTAHUS )KUBOTHOTO TIPOUCXOMKICHUS.

B mnporpamme TeopeTHUecKHME CBEICHMS JOMONHSIOTCS MPAKTHUYCCKUMHU
3aHATUSAMH B COOTBETCTBHM C YYEOHBIM IUIaHOM TI0 crnenuanbHocT 19.02.12
TexHOI0THS TPOTYKTOB MTUTAHUS KUBOTHOTO TIPOUCXOKICHUS.

[IporpamMmma COIEpKUT TEMATUYECKUH IUIAH, OTPAKAKOIIUN KOJIUYECTBO YaACOB,
BBIJICTIIEMOE Ha M3Yy4YCHHUE pa3JieiioB U TeM B pamkax ydeOHoro npeamera OVYII.03
MaremaTuka.

KonTtpons kauectBa ocBoeHus npeamera OYIL.03 Marematrnka npoBOIUTCS B
MIPOIIECCe TEKYIETr0 KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIUH.

Tekyiuii KOHTPOJIb MPOBOJIUTCS B MIpeesiaX y4eOHOTO BpEeMEHHU, OTBEJICHHOTO
Ha TIpPEJMET, KaK TPaJUIMOHHBIMHM, TaK W WHHOBAIIMOHHBIMH METOJaMHU, BKIIFOYas
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynapTaThl  KOHTPOJIS  yYWUTHIBAIOTCS — TIPH
MTOJBE/ICHUH UTOTOB T10 TIPEAMETY.

[IpomexxyTouHasi arrecTamusi MPOBOAUTCS B ¢GopMe BK3aMeHa [0 HTOram

HU3Yy4YCHU IIPCAMCTA.

1.2. lean u miIaHUpyeMble Pe3yJabTaThl YUeOHOr0 mpeaMeTa

Copnepkanue TporpaMMbl  00IIE00pa30BaTENHHOTO YYEOHOrO  MpeameTa
«MaremaTuka» HampaBJIeHO Ha JOCTIDKCHHE pe3yJbTaTOB €€ W3y4YeHHUs B
cootBercTBUM ¢ TpeboBanusasmu DPIOC COO ¢ yuerom mnpodeccunoHaTbHON

HanpasyieHHoctr @I'OC CIIO.



HHaHprCMbIe pe3yabTaThl OCBOCHHUA TUCIHUIIIUHBI

Ko n naumenoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

Oo0mme

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01 Bri6upath criocoOsI
pelieHus 3a1a4
npodecCuOHATBHON
NESATEIIbHOCTH, TPUMEHHUTEIHHO K
Pa3JInYHBIM KOHTEKCTAM.

B o0s1acTi TPY10BOI0 BOCIIUTAHUS

- TOTOBHOCTH K TpPYAy, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYAOIIO0HE;
- TOTOBHOCTh K  AaKTUBHOM  JESATEIbHOCTU

TEXHOJIOTUYECKON M COLMaJIbHOW HaIpaBICHHOCTH,
CMOCOOHOCTh ~ MHHMIIMUPOBATh,  IUIAHUPOBAaTh |
CaMOCTOSITEJILHO BBINOJIHATh TAKYHO 1€ATEIIbHOCTB;

- MHTEpEC K pa3nyHbIM cdepam mpodeccHoHATBHOMI
NesITebHOCTH.

OBinanenue YHHMBEPCAIbHBIMH Y4eOHBIMU
MO03HABATEJILHBIMH JAeliCTBUSIMU:

a) 0a30BBIC JIOTHYECKHE JCHCTBUS:

- CaMOCTOSITENILHO (bopMynMpoBaTh u
aKTyaJu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MpPU3HAK WU
OCHOBAaHHS JJS CpPaBHEHHUs, KJIAaCCUPUKAIMU U
000011IeHHNS;

- ONpeAeNsATh Ledu  JeATENBbHOCTH, 3aJaBaTh

mapaMETphl U KPUTCPHUU UX JTOCTUXXCHUA,

- BBIBIIAITH 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B
paccMaTpruBaACMbIX SABJICHUAIX,

- BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTh, OLIEHUBATH
COOTBCTCTBHUE PE3YJILTATOB IC/IAM, OLCHUBATL PUCKU
MOCTIEJICTBUI AEATEIbHOCTH,

- pa3BUBATb KPCATUBHOC MBINUJICHUC IIpU PCIICHHUU
KU3HEHHBIX TIPOoOIIeM

0) 0a30BbIC UCCICAOBATEIIBCKHAE ICHCTBHUS:

- BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATCIbLCKOU H
HpOGKTHOI\/’I JACATCIbHOCTH, HAaBBIKAMW PA3PCIICHUA

- BJIAJAETh METOJaMH J0Ka3aTelIbCTB, AJITOPUTMAMH PEHICHUS
3aga4; yMmMeHue (OpMyIHpPOBATh ONPEACNCHHs, AKCHOMBI H
TEOpEMBbl,  NPUMEHATh MX, MPOBOJUTH  JIOKa3aTejbHbIC
paccyX/1eHHUsl B X0/1€ PELICHMs 3a/1a4;

- YMeTh OINEpPUPOBATh MOHATUSMHU: CTENEHb 4MCIa, Jorapudm
YUCJa; YMEHHUE BBINOJHATH  BBIYMCICHUE 3HAYCHUH W
npeoOpa3oBaHusl BBIPAKEHUH CO CTENEHSIMHU M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKECHUH;

- YMCThH OIICPHUPOBATH IIOHATUAMMU: palnOHAJIbHBIC,
HppanroOHaJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHEBIC,
J'IOl"apI/I(i)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC YpaBHCHHUA u

HEPaBEHCTBA, X CUCTEMBI;
- yMeThb ONEpUpPOBaTh MOHATUAMHU: (QYHKIUS, HENpepbIBHAs
(GyHKIMS, [pOW3BOJHAs, NEepBOOOpa3Has,  ONpPEIEICHHbII
UHTETpAJI; YMEHHE HAXOAWUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIIUH, UCHONB3Ysl CIIPaBOYHBbIE MaTepualbl; MCCIENI0BaTh B
OPOCTEHIINX CilyyasX (YHKIMUM HAa MOHOTOHHOCTb, HaXOIHUThb
HauOOJbIINE W HaWMEHbIIME 3HAuYeHus (QYHKIMHA; CTPOUTH

rpaduKkd  MHOTOYIEHOB C  HUCIHOJb30BAaHHMEM  ammapara
MaT€MaTHYECKOr0 aHajiu3a; IPUMEHATh IMPOU3BOJHYIO IIPH
pelleHud  3aJad  Ha  JBWJKEHHME;  pellaTb  IPaKTHKO-

OpUEHTHPOBAaHHbIE 3aJaud Ha HauWOOJbIIME U HaWMEHBIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yYMeTh OIEpUpPOBaTh MOHATUSMHU: palMOHAJIbHAsA (YHKIUS,
IIOKa3aTeabHas byHKLU, CTETICHHAs byHKIHA,
norapudmuueckas (GyHKIUS, TPUTOHOMETpUYECKHE (YHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TIpadUKU HU3YYCHHBIX
(GyHKIUH, UCTONb30BaTh rPa@UKU MPU HU3YYEHUU IPOLIECCOB U
3aBUCUMOCTEH, MNpU pElIeHUH 3a7ad M3 JPYyrux Yy4eOHBIX
MIPEeIMETOB U 3aJa4 U3 peajlbHON >KM3HH; BBIpAXKaTh GopMyIamMu




npo0Jem;

- BBISIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpPOBATh 3aJlady, BBIABUIATh THIIOTE3y €€
pElICHUs, HAXOIUTh apTyYMEHTHI JJIsl JOKA3aTeIbCTBA
CBOMX YTBEP)KICHHUH, 3amaBaTh IapamMeTpbl U
KPUTEPHUU PEIICHUS;

- aHAJTU3HUPOBATh IOJYYCHHBIC B XOJE pELICHUS
3ala4dl  pe3yJbTaThl, KPUTUYECKH OIICHWBATh WX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETh TEPEHOCUTh 3HAHHUS B TO3HABATCIILHYIO H
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH;
- yYMEThb HMHTETPUPOBATH 3HAHUSA U3
MpEAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIC MJICH, IIPEAJIarath OPUruHaIbHbIC
MTOJIXOJIbI U PEIICHUS

Pa3HbIX

3aBUCHUMOCTH MEKy BETUUMHAMU;

- YME€Th pemiaTh TeKCTOBbIC 3aJa4id PA3HBIX THIOB (B TOM YHCIIE
Ha TPOLEHTHI, JOJH U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTD
TOBapOB M YCIYyT, HAJOIH, 3aJaud M3 O0JIaCTH YyHIpaBiICHUS
JUYHBIMH U CEMEMHBIMU (PMHAHCAMHU); COCTABJISATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U MX CHUCTEMBbI MO YCIOBHUIO 3aJa4H,
UCCIIEZIOBATh MOJIy4€HHOE pelieHue u OLICHUBATh
IIPaBAOII0I00HOCTh PE3YNIbTATOB;

- yMeThb ONEepUPOBATH MOHATUSIMU: CpelHee aphu(MeTHUecKoe,

MeaMaHa, HauOosblllee M HaUMEHbLIEE 3HAueHUus, pa3Max,
JMCIIepCUs, CTaHIApTHOE OTKJIOHEHHE 4YHMCIOBOTO Habopa;
YyMEHUE  U3BIICKATh, MHTEPIPETUPOBATH UH(OPMaLHIO,

NpEJICTaBICHHYI0 B Tabnuiax, Ha JAuarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA pealbHBIX TIPOILECCOB U SBICHUMU;
PEICTaBISITh UHPOPMALIMIO C MOMOIIBIO TAOJIUIl U AHArpaMM;
UCCJIEIOBAaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHCIE C
IpUMEHEeHHEM TpadudecKuX METOIOB U SJIEKTPOHHBIX CPEJCTB;

-  YMCTb OICPUPOBATL MOHATUAMM! CJIy‘-IB.fIHBIfI OIIbIT U
clIy4ailHOe COOBITHE, BEPOSTHOCTh CIIY4ailHOTO COOBITHS;
YMEHUE  BBIUUCIATH  BEPOSTHOCTH  C  HCIOJIB30BAaHUEM

rpad@UyecKux METOAOB; MPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOpHbIE (DAaKThl U (POPMYIIBI
NP pElIeHWH 3a7ay; OLIEHWBATh BEPOATHOCTH pPEATbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YalHbIMM BEITUYMHAMH, yMEHHE
MPUBOJIUTh TPUMEPHl NPOSBICHUS 3aKOHa OOJBLIMX YHCEN B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETb ONEpPUPOBaTh MOHATHSAMH: TOUKA, MpsMasi, MIOCKOCTH,
MIPOCTPAHCTBO, JBYI'PAHHBIM YToOJ, CKpEIIMBAIOIIMECA IpPSIMBIE,
NapajuieIbHOCTh U MEPIEHAUKYISIPHOCT IPSIMBIX U MJIOCKOCTEH,
yrojl MeXAY HpsIMBIMHU, Yrojl MEXAYy NpSAMON U IUIOCKOCTBIO,
YToJl MEX]ly TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuE MEXY NPSAMBIMH, PACCTOSTHUE MEXAY MJIOCKOCTAMU;
YMEHHE UCMOJIb30BaTh NP PEIIEHUH 337a4 U3ydeHHbIE (PaKThl U
TEOpeMbl TIAHUMETPHUH; YMEHHE OIICHHWBATh pa3Mepbl 00BEKTOB




OKPY>KaOILEro MUpa;

- YMEThb ONEpUpOBaTh IOHATHUAMU: MHOIOTPAHHUK, CEUEHHUE
MHOIOrpaHHMKa, KyO, MNapaiesnenunen, MNpu3sMa, NHpamMuJa,
¢burypa 1 MoBepxXHOCTh BpAILLICHHsI, IMIIMHAP, KOHYC, 1map, cdepa,
ceueHMsl (pUrypbl BpalleHHs, IUIOCKOCTb, Kacarouiascs cgepsl,
LWIMHJpa, KOHYCA, IUIOAb TIOBEPXHOCTH MUPAMU/Ibl, IPU3MBI,
KOHyCa, [WIWHIpa, IUomaas  chepbl, 00beM  KyOa,
HNPSMOYTOJIBHOTO  NapajuleJienunena, NUpaMubl, IPU3MBIL,
LWINH/pa, KOHYca, 11apa; yMEHUe U300pakaTb MHOTOTPaHHUKU
U TOBEPXHOCTH BpALICHMS, UX CEUEHHUS OT PYKH, C IOMOIIbIO
YEPTEXKHBIX HMHCTPYMEHTOB U D3JIEKTPOHHBIX CPEICTB; YMEHHUE
pacno3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh IPaBUJIbHBIE MHOTOI'PAaHHUKY;

- YMETh ONEpUPOBATh MOHATUSAMU: JBUKEHHE B IPOCTPAHCTBE,
noJo0HbIe (PUTYPBI B MIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIECHUE
IUIOIIAAe TIOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYp TpHU
pELIEHUN 3aay4;

- YMETb BBIYUCIATH T'€OMETPUUYECKUE BEIMYMHBI (JJIMHA, Yrod,
mwiou@aab, 00beM, IUIOMAAb  IOBEPXHOCTH),  HUCHOJb3Ys
U3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMETh OIIEpUpPOBaTh MOHATUSAMHU: MPSAMOYTOJIbHAS CHUCTEMA
KOOpAMHAT, KOOPANHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJspHOE TPOM3BEICHHE, Yrojl MEXIy BEKTOpamMH, CymMma
BEKTOPOB, IPOM3BEACHHE BEKTOpAa Ha 4YHCIO; HAXOAWTH C
MTOMOIIBI0 U3YYEHHBIX (OPMYJT KOOPAUHATHI CEPEIUHBI OTPE3Ka,
paccTosHUE MEKIY ABYMs TOUKaMHU;

- YMeTh BbIOMpaTh MOAXOASIINN U3YYEHHBIM METO/ JUIsl peIIeHUs
3a/1a4H, pacrno3HaBaTthb MaTeMaTUYECKUe (bakThI u
MaTeMaTHYeCKHe MOJIEIM B MPHUPOAHBIX U OOIIECTBEHHBIX
SBJIEHUSAX, B HCKYCCTBE, YMEHUE NPHUBOJUTH IPUMEpPHI
MaT€MaTHYEeCKUX  OTKPBITHA  POCCHMCKOM W MHUPOBOU
MaTEMaTHYECKON HayKH

OK 02 Ucnons3oBaTh
COBpPEMEHHBIE CPEJICTBA MTOKCKA,

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,

- yMeThb ONEpUPOBATh TOHATHUSMHU: pAlMOHANBHAS  (QYHKIHS,
mokaszareibHas (QyHKUUS, CTeneHHas (yHKUus, JorapupmMuyueckas
(GyHKIUS, TpUTOHOMeTpHYeckne QYHKIMH, oOparHble (QyHKIMY;




aHaJIM3a U UHTEPIIPETAIN
UHPOpPMALIUU U
MH(pOpPMaIMOHHBIE TEXHOJIOTUU
JUTSL BBITIOJIHEHUS 3a/1a4
npodeccruoHanbHON
JeSITeIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JMaliore  KyJIbTYp, CIHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEpPUICHCTBOBAHHUE  SI3bIKOBOM  YMTATENIbCKOU
KYyJIbTYpbl KaK CpEICTBA B3aUMOACUCTBUSA MEKIY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHHE LEHHOCTM HAYYHOU JEATEIbHOCTH,

TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYIO u
HCCIIEIOBATENbCKYIO JIEATENbHOCTh HHANBUAYAIBHO U
B IpyIIIIE.

OBianenue YHHMBEPCAIbHBIMH Y4eOHBIMU

MO3HABATEJILHBIMH J1efiCTBUSIMU:

B) pabota ¢ nHpopmanmeii:

- BJIQJICTh HAaBbIKAMH IOJydeHHs HH(OpManuu wu3
NUCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISITh TIOUCK, aHAIIM3, CUCTEMAaTH3aIHI0 |
MHTEPIpETani0 MHOOPMAIMH Pa3IMYHBIX BHIIOB H
dhopm npeacTaBIeHus;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C y4eTOM
Ha3HaueHus: MHQPOpMAllMM U LEJIEBOM ayIuTOpHH,
BBIOMpas ONTUMAIBbHYIO (OpPMY TpEACTABICHUS |

BU3YyaJIu3alu;
- OLIEHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
nHpopMalUi, €€ COOTBETCTBUE TMPABOBBIM W

MOPAJIbHO-3TUYCCKUM HOPpMaM,

- UCIIONB30BaTh CpelICcTBa HWH(GOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX ~ TEXHOJIIOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHU3aIlMOHHBIX 3a/1a4 c coOmroieHreM
TpeOOBaHUN HSPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX U
ATUYECKUX HOPM, HOPM nH()OpPMAITMOHHON
0€30I1aCHOCTH,

YMEHHE CTPOWTh TpaduKd W3YUSHHBIX (YHKIUH, HCIOIB30BaTh
rpaduKy TpU U3YyYCHUW TPOIECCOB M 3aBUCHUMOCTEH, MPU pPEIICHUH
3a/lay U3 JPYTrUX y4eOHBIX MPEIMETOB W 3a/ay U3 PEalIbHOW >KHU3HH,
BBIpaXKaTh (POPMYyJIaMU 3aBUCUMOCTH MEK/Y BETMUYUHAMH;

- yMeThb ONEpPHPOBaTH TOHITHAMHU: TOXIECTBO, TOXKICCTBCHHOES
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHCHUH WU
HEPAaBCHCTB, PAaBHOCHJIHHOCTh YpPaBHEHUM, HEPAaBEHCTB U CHCTEM,
palMoHAaNbHBIC, UWpPpPAIMOHANBHBIC, I[OKAa3aTelIbHbIC, CTCIICHHBIC,
JorapuMuIecKre, TPUTOHOMETPHUECKUE ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI; YMEHHE peIllaTh YPaBHCHUs, HEPABEHCTBA M CUCTEMBI C
IMOMOUIBIO PA3JIMYHBIX MPHUEMOB; pCIIaTh YpaBHCHHUA, HCPABCHCTBA U
CHCTEMBI C TapaMeTpPOM; MPHMEHITH YpPaBHEHUS, HEPAaBEHCTBA, HX
CHCTEMBI JUIsl PEIICHHUS MaTeMAaTUYECKUX 3314 | 3a]1a4 U3 Pa3IHYHbIX
o0JacTell HAyKH U pealbHOM KU3HU,;

- yMeHHEe CBOOOJHO ONEpPUPOBaTh MOHATHSIMHU: JIBUXKCHUE,
mapaiebHbIA epeHOC, CHMMETPHSI Ha MJIOCKOCTH U B MIPOCTPAHCTRE,
MOBOPOT, TpeoOpa3oBaHKMe IMOA00MS, MOJOOHBIC (QUIYpBI, YMEHHE
pacro3HaBaTh paBHbIC ¥ MOJOOHBIE (DUTYPHI, B TOM YHCIIE B MPUPOJE,
HCKYCCTBE, APXUTEKTYpe, YMEHHUE HCIOJIbh30BATh TEOMETPUYCCKHUEC
OTHOLICHUA, HAXOOAUTb TI'COMETPUYCCKUEC BCIMYNHLI (I[J'II/IHa, yrouJ,
UIOA/Th, 00bEM) MPH PEIICHUH 33/1a4 U3 IPYTUX YUIECOHBIX MPEAMETOB
U U3 peasibHOM KU3HU




- BJaACTb HABBIKAMH pPACIIO3HABAHUSA U 3alIUTBI

uHpopmanuy, HUHGOPMAIMOHHONH  0€30MacHOCTH

JMYHOCTHU
OK 03 I[TnanupoBats u B o0s1acTH 1yXOBHO-HPABCTBEHHOT0 BOCIUTAHUS: |-  YMEThb  OINEPUPOBaTh  MOHATHSIMU:  pallMOHANbHBIE,
peann3oBBIBATh COOCTBEHHOE - copMHPOBAaHHOCTb HPABCTBEHHOTO CO3HAHUS, | UPPALMOHAIBHEIE, HIOKa3aTeNbHbIE, CTEIICHHBIE,
npodeccuoHaIbHOE U STHYECKOTO TIOBEJICHHUS; JOrapu(MHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS U

JMYHOCTHOE Pa3BUTHE,
IpeANPUHIMATEIbCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOl chepe,
UCIIOJIb30BATh 3HAHUS T10
(uHaHCOBON T'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYalHsix

- CIIOCOOHOCTH OILIGHHMBATh CUTYallMI0 U HPUHHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYICHh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHMWE JIMYHOIO BKJIAJa B
yCTONYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POJMTENSIM U
(unu) IpyruM 4ieHaM CEeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAHHOTI'O MPUHATHS LIEHHOCTEN CEMEHHON
JKU3HHM B COOTBETCTBUU C TPAJULUSAMU HApPOJOB
Poccun.

OBjaiecHHe YHHMBEPCAJIbHBIMHM PeryJATHBHBIMHU
AefCTBUAMU:

a) caMOoOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBISATh IMO3HABATEIBHYIO
NeSITeNIbHOCTh, BBIBISITH TPOOJIEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIC 3aa4u B
0o0pa3oBaTeNbHON  JEATENPHOCTH W KU3HEHHBIX
CUTYaIHsIX;

- CaMOCTOSITEIBHO COCTAaBISATh IUJIaH  PELIEHUs
npoOJieMbl C  Y4eTOM HMEIOIIMXCA  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTEHHIH;

- 1aBaTh OLICHKY HOBBIM CHUTYAaITUsIM;

- cnoco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO
MIUPOKOW OSPYIUIIMM B Pa3HBIX O0NacTsIX 3HAHUH,
MOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oOBaTENbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

- WCTOJIb30BaTh NpPHEMBbI pehICKCUH I OICHKH

HIOCTPOCHUE

HEPaBEHCTBA, X CUCTEMBI;

- yMeTh ONEPUPOBATh NOHATHUSIMH: MHOTOTPAHHUK, CEUCHHUE
MHOTOTpaHHMKa, KyO, MapajUlelienuIes, Ipu3Ma, HpaMHJa,
(durypa v MOBEpXHOCTH BpaIICHUS, IWIIHMH]P, KOHYC, 11ap, chepa,
ceueHusi (pUTYpBl BpaleHHs, TUIOCKOCTh, Kacaromiascs cgepsl,
WIHH]PA, KOHYCA, IIOMAAbh MOBEPXHOCTH MTUPAMUIBI, TIPU3MBI,
KOHyca, LMIUHApa, I[wiomanb  cdepbl, o00beM  KyOa,
NPSIMOYTOJIBHOTO — TIapajUIeJICIela, IMHPAMUABI, [PU3MEI,
IWIMHIPA, KOHYyCA, IIapa; YMEHUE W300pakaTh MHOTOTPAHHUKU
U TOBEPXHOCTH BpAIICHHS, UX CCUCHUS OT PYKH, C TIOMOIIBIO
YEPTESIKHBIX WHCTPYMEHTOB M DJICKTPOHHBIX CPEACTB; yYMEHHE
pacrmo3HaBaTh ~ CHMMETPHIO B TIPOCTPAHCTBE;  yMCHHUC
pacro3HaBaTh MPaBUJIbHbIE MHOTOTPAaHHUKY;

- YMETh OIICPHPOBATH IOHATHSAMHU: MPSIMOYTOJIbHAS CHUCTEMa
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIpHOE TMPOW3BEIACHHUE, YroJl MEXKIy BEKTOpaMH, CymMMa
BEKTOPOB, TMPOM3BEJACHHE BEKTOpa Ha YHCIO; HaXOIUTh C
MTOMOIIBIO0 U3YYEHHBIX (OPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
paccTOsTHUE MEXKIY ABYMs TOUKaMHU
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CUTYyalllt, BBIOOPA BEPHOTO pEILICHMUS,

- YMETb OLEHUBaTb PpPUCKM M CBOEBPEMEHHO
IIPUHUMATh PELICHMS [I0 UX CHIDKEHUIO,

B) SMOLMOHAJIBHBIM HMHTEIUIEKT, MPEAIoJaraonui
C(OPMHUPOBAHHOCTB:!

- BHYTPEHHEN MOTHUBALIUY, BKIIOYAIOIIEH CTPEMIICHUE
K JOCTI)KEHUIO 1€ U yCHexy, ONTHMH3M,
WHULMATUBHOCTb, YMEHHUE JIE€HCTBOBATh, MCXOAd M3
CBOUX BO3MOKHOCTEH];

- SMIATHM, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €ro
IIPU OCYLIECTBJIEHUN KOMMYHUKAIIUU, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh

BBICTPaMBaTh OTHOIICHUS C JPYTUMHU JIFOJIbMH,
3a00THTBCS, TMPOSIBISITH HWHTEPEC W paspeliarh
KOH(JIMKTBI

OK 04 D¢pdexTuBHO
B3aMMO/IEIICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

B o0s1acTi TPya10BOIr0 BOCIMTAHMS:

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEEIIEHUIO;

- OBJIaJICHHWE HaBBIKAMH Y4e€OHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMATILHON JEATEIIbHOCTH.

OBaanenue YHUBEPCAJIbHbIMHU
KOMMYHHKATHBHBIMU JAeHCTBUSIMM:

0) cOBMeCTHas JIeSITeIbHOCTD:

- TNOHMMAaTh M  HCIOJb30BAaTh IPEUMYIIECTBA
KOMaHJIHOU U UHIUBUYaTbHOU paboTHI;

- TMpPUHUMATHh LEJIA COBMECTHOM JIEeSITEIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JAEHUCTBUS IO €€
JTIOCTYKEHUIO: COCTaBJISITh IUIaH JICVCTBUM,
pacrpenenarb pojid C y4€TOM MHEHHM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOOPAMHUPOBATH M BBIMOIHATH PabOTy B YCIOBHSIX
peanbHOTO, BUPTYAJBbHOTO W KOMOWHHPOBAHHOTO

- yYMEThb OIEpPUPOBATH MOHATHSAMHU: CIIYYalHBbIM ONBIT W
cillyyailHoe cOObITHE, BEpPOSATHOCTh CIIy4yailHOro COOBITHS;
YMEHUE  BBIUHCIATH  BEPOSTHOCTH  C  HCIOJIB30BAaHHUEM

rpadU4ecKux METOJOB; MNPUMEHATh (OPMYIBl CIOXKEHUS MU
YMHOXKEHHS BEPOATHOCTEH, KOMOMHATOpHBIEC (HaKThl U (HOPMYJIBI
IpU PEIIEHUWH 3a/ad; OLEHUBATh BEPOSATHOCTU PEATBHBIX
COOBITHI; 3HAKOMCTBO CO CIyYallHBIMM BEIMYMHAMH; YMEHHE
IPUBOJUTH TNPUMEPHl NPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUAMU: CTEMEHb C LENbIM
MoKazarejaeM, KOPEeHb HaTypajJbHOM CTENeHH, CTeNeHb C
palyoHaIbHBIM IIOKA3aTeNIeM, CTENEHb C JIEWCTBUTEIbHBIM
(BemieCcTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOIO YHCIIA;

- YMeTh CBOOOJHO ONEepHpoOBaTh MOHATUAMU: rpaduk GyHKIHUH,
oOpartHas (yHKIHS, KOMIO3ULIUS (PYHKIUH, TuHeHHas QyHKIus,
KBaJipaTUyHas (QyHKIMs, creneHHas (QYHKOUS C  LENbIM
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B3aUMO/ECICTBU,

- OCYLIECTBISITb  MO3UTUBHOE  CTPATErMUECKOe
MOBEJICHUE B PA3IMYHBIX CHUTYalUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.
OBJlaleHHe YHUBEPCAJIbLHBIMH PeryJsiTUBHbBIMH
JeHCTBUSIMM:

') IPUHATHE CeOsI ¥ IPYTUX JIFOACH:

- MPUHUMATh MOTHBBI U aPTyMEHTHl JPYTUX JIIOJAEH
MIPY aHAJIU3E PE3YJIHTATOB JESITEILHOCTH;

- MPU3HABATh CBOE MPABO U IMPaABO APYTHX JIIOJCH HA
OILUOKY;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UILIUH
JIPYroro 4eaoBeKa.

nokaszarejeM, TPUTOHOMETpHUYECKHEe (QYHKIHMH, OOpaTHbIC
TPUTOHOMETPHUECKUE byHKIUY, MoKasareabHas "
norapupmuueckas  QyHKIHH, YMEHHE CTPOUTHh TrpaduKH

(GyHKUIMH, BBITOTHATH MTpeoOpa3oBanus TpapuKoB (HyHKIIHA;
- yYMeThb HCHONIB30BaTh Tpaduku GyHKOME IS HU3ydeHHS
MPOIECCOB W 3aBUCHUMOCTEH IPH PEUICHUH 3a/ad M3 JPYTrux

y4eOHBIX TMPEAMETOB U M3 pealbHOM JKHU3HM, BBIPAXKATh
(hopMyllaMy 3aBHCHMOCTH MEXKy BEJTMUYUHAMU;
- yMeTb CBOOOJHO OINEpPUPOBATH TMOHATHUSAMH: YETHOCTh

(GYHKIIUY, IEPUOANIHOCT (DYHKIIUH, OTPAHUYCHHOCTH (DYHKITUH,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (YHKIHMH, HauOoibllIee U
HaUMCHbBIIICC 3HAYCHUS (YHKIMH Ha TPOMEKYTKE; YMCHHE
MPOBOUTH UCCIIEOBaHKE (DYHKIINU;

- yYMETh HCIIOJIb30BaTh CBOWCTBA W Tpadukd QYHKIUH IS
pelIeHUs] YpaBHEHMI, HEPAaBEHCTB U 3a/ady C MapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pelICHUN
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iecTBasTh YCTHYIO U
NUCbMEHHYI0 KOMMYHHUKAIIHIO Ha
TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4€TOM OCOOEHHOCTEMN
COLMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

B 001acTH 3cTEeTHYECKOr0 BOCIIUTAHMS

- JCTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYas
ACTETUKY  OBbITa, HAy4HOTO H  TEXHHYECKOTO
TBOpPUECTBA, CHIOPTa, Tpyda M  OOIIECTBEHHBIX
OTHOIIIEHUH,

- CHOCOOHOCTh BOCHPUHUMATH PA3IMYHbIE BHJIBI
HCKYCCTBA, TPAJULIMU U TBOPUYECTBO CBOETO U JIPYIHX
HapoJ0B, OILIyIIaTh SMOLMOHAIBHOE BO3JEHCTBHE
UCKYCCTBA,

- yOeXJIEHHOCTb B 3HAUYUMOCTH [UI JIMYHOCTH M
o0IIecTBa OTEYECTBEHHOIO M MHMPOBOTO HMCKYCCTBa,
STHUYECKUX KYJIBTYPHBIX TpaJulMi M HAPOJHOTO
TBOPYECTBA,

- TOTOBHOCTb K CAaMOBBIP@XEHHUIO B Pa3HBIX BUAAX

UCKYCCTBa, CTpeMJIEHWE  TPOSBIATH  KadecTBa
TBOPUYECKOH JINYHOCTH.
Osaanenue YHHMBEPCAJbHBIMH

- YMEeThb ONEpUPOBATh IMOHATUSAMU: CpeIHEE apU(PMETHUECKOE,

MCIHaHa, HanOoJbIllIee M HaWMCHBIIEE 3HAYCHUsA, pa3Max,
AUCHCpCusd, CTAaHJAPTHOC OTKIOHCHHE YHUCIOBOIO Ha6opa;
YMCHHC HU3BJICKATh, HHTCPIIPETUPOBATDH I/IHq)OpMaI_II/IIO,

MpeACTaBICHHYI0 B TalnuIlax, Ha Jauarpammax, Trpadukax,
OTPaXKaIOIlyl0 CBOMCTBA pealbHBIX MPOLECCOB U SBICHUM;
MPEACTABIATh, UH(DOPMAIUIO C MOMOIIBI0 TAOIHI] M JAHArpaMM;
UCCJENOBATh CTATUCTUYECKHE JIaHHbIE, B TOM YHCIE C
MIPUMEHEHUEM rpadUueCKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMEHHUE ONEPUPOBATH MOHATUSAMU: TOUKA, MPAMAsl, TUIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBINA YroJI, CKPEIIMBAIONIUECS MPSMEIE,
MapajieTbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH,
Yroa MEXAY TMPSMBIMH, YTOJI MEXAY MPSMONW M TUIOCKOCTHIO,
YIoJd MEXKIY MIOCKOCTSIMHU, PaCCTOSTHUE OT TOUKH JI0 IUIOCKOCTH,
paccTostHuEe MEXTY MPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMU,
- YMETh UCTOIB30BaTh MPH PEIICHUH 3a/1a4 U3yYeHHbIE (PAKTHI U
TEOPEMbI TUIAHUMETPUU;, YMEHHE OIICHUBATh pa3Mepbl 0OHEKTOB
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KOMMYHMKATHBHBIMH JIeHCTBHSIMM:

a) oOmieHHeE:

- OCYIIECTBJIATh KOMMYHHKAIMM BO Bcex cdepax
JKW3HU,

- pacro3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIICHHS,
IIOHUMATh 3HAYCHUC COLUAJIbHBIX 3HAaKOB,
pacno3HaBaTh MPEANOCHUTKHA KOHMIUKTHBIX CUTYaIUit
U CMAT4YaTh KOHCI)J'H/IKTBI;

- pasBepHYTO H JIOTMYHO U3JIaraTh CBOK TOYKY
3PpCHHA C UCITOJIB30BAHUCM A3BIKOBLIX CPCACTB.

OKpYKaroIllero Mupa

OK 06 I[IposBAsTE IpaXkaaHCKO-
NaTPUOTUUYECKYIO MO3UIIHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaAULIUOHHBIX
00IIIeYEIIOBEYCCKUX LICHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHM3AIUU
MEXHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTAaHAAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEIACHUS

B o0s1acTH NAaTPHOTHYECKOT0 BOCIMTAHMA:

- OCO3HaHUE o0yuaroIuMucs POCCUICKOMN
IPaXXIaHCKON UACHTUYHOCTH;

- LEJICHAIPABJIICHHOE Pa3BUTUE BHYTPEHHEHN ITO3HUIIMH

JUYHOCTH HA  OCHOBE  JIyXOBHO-HPAaBCTBEHHBIX
neHHocred  HaponoB  Poccuiickonn  ®Denepanum,
UCTOPUYECKMX M HAllMOHAJIBHO-  KYJIbTYPHBIX
Tpaaunuid, (HOPMHUPOBAHME CHCTEMbI 3HAYHMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIUOHHOTO MHPOBO33pEHU,
IIPaBOCO3HAHUS, IKOJIOTHYECKOHN KYJBTYDBI,

CHOCO6HOCTI/I CTaBUTh LCIIU U CTpOI/ITB JKN3HCHHBIC
[JIAHBI;

- H)IeleaF[ Y6€)KZ[€HHOCTI), TOTOBHOCTHB K CJ'IY)KGHI/IIO u
3amute OTeuecTBa, OTBETCTBEHHOCTH 32 €ro CyIh0Yy.
B o6s1acTH rpakIaHCKOr0 BOCTIMTAHMUS:

- OCO3HaHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIIIKA,;

- TpUHATHE  TPAJUIUOHHBIX  HAIMOHAIIBHBIX,
00I11eYeI0BEYECKUX T'YMaHUCTHYECKUX u
JEMOKPAaTUIECKUX [IEHHOCTEH;

- TOTOBHOCTH HpOTI/IBOCTOSITI) NICOJIOTUN
IKCTPEMH3MA, HAIMOHAIN3Ma, KceHodoouw,
)II/ICKpI/IMI/IHaHI/II/I 10 COonUuaJIbHBIM, peJII/IFHO3HI)IM,

- YMETh pellaTh TEKCTOBbIC 33/1a4M Pa3HbIX TUIOB (B TOM YHCIE
Ha TPOLIEHTHI, TOJIM M YacTH, Ha JBUKEHHUE, paboTy, CTOMMOCTb
TOBAPOB M YCIYI, HaJOIM, 3aJaud M3 OOJACTH YIpPaBICHUS
JUYHBIMM U CEMEMHBIMU (PMHAHCAMMU); COCTABJISTH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 3aJauH,
UCCIIE0BATh IIOJIy4E€HHOE peuienue u OLICHUBATh
IPaB/JO01I00HOCTh PE3YJIbTAaTOB;

- YMETh BbIOMpaTh MOAXOASIIMN NU3YYEHHBIM METO/ JUIsl pEIICHUs
3a/1a4u, pacro3HaBaTh MaTE€MaTUYECKHE (bakThI u
MaTeMaTHYeCKUEe MOJIEIM B MPHUPOAHBIX U OOIECTBEHHBIX
SABJICHUAX, B HCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEPHI
MaT€MaTHYECKUX  OTKPBITMM  POCCHMCKOM W MHUPOBOWU
MaTEeMaTU4YECKOU HayKU
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PacoBbIM, HAITUOHAILHBIM [TPU3HAKAM;

- TOTOBHOCTb BCCTH COBMCCTHYHO HOCATCIIBHOCTL B
HHTEpecax IPaKIaHCKOro OOINEeCTBa, y4acTBOBATh B
caMOyTpaBIeHUN B 0011e00pa3oBaTeILHOM
OpraHHU3alUK U IETCKO-FOHOIICCKUX OPraHU3aIUsiX;

- YMEHME B3aMMOJICHCTBOBATh C COLMAJIbHBIMU
HHCTUTYTaMH B COOTBETCTBHU C HX (QYHKIHMSIMH H
HA3HAYCHUCM;

- TOTOBHOCTb K TyYMaHHTapHOH U BOJIOHTEPCKOM
JeSITEIIbHOCTH.

OK 07 ConelicTBOBaTh
COXPAHEHHUIO OKpYKaroUIen
Cpelbl, pecypcocOepekeHHIO,
NPUMEHSTH 3HaHUS 00 N3MEHEHUH
KIIUMAaTa, PUHIIUIIBI
OepexIJIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX.

B 06s1acTH 3K010IrM4Y€CKOr0 BOCIIMTAHUSA:

- HEe IpUHUMATh JCHCTBUS, NPUHOCIIINE BpPE
OKpY’KaloIlel cpele;

- yMeTb  IPOTHO3UPOBAThH
9KOJIOTMYECKHUE  TOCIENCTBUSA
JNENCTBHMN, IPEAOTBPAILATh UX;
- PpacIIUpUTbh OIBIT JEATEIBHOCTH 3KOJIOTMYECKON
HaIpPaBJIEHHOCTH.

Osananenue YHHBepCaJbHBIMHU
NMO3HABATEJIbHbIMHU JAeliCTBUAIMM:

0) 0azoBbIe HccIe10BaTeIbCKUE TEHCTBUSA:
- pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI C YIETOM
aHaJn3a UMEIoIUXCA MaTepUaIbHBIX u
HeMaTepuaIbHBIX PECYPCOB,;

- OCYIIECTBIIATH LIEJIEHANIPABIICHHBIN IIOUCK MEpEHOCca
CPEICTB U CIOCOOOB AEUCTBUS B TPO(HECCUOHATIBHYIO
cpeny,

-yMeTh IEpPEHOCUTh 3HAHUS B II03HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH,

- Mpenajaratb HOBBIE MPOEKTHI, OLIEHHWBATH HUAEU C
MO3ULMN HOBU3HBI, OPUTMHAJIBHOCTHU, MPAKTUYECKOU
3HAYUMOCTH;

- JaBaThb OLEHKY HOBBIM CHUTYalUsM,
KOPPEKTHUBBI B JIeSITENIbHOCTb,

HeOJIaronpusITHbIE
IpeAPUHIMAEMbIX

y4eOHBIMU

BHOCHUTbD
OIICHUBATh

- yMeThb ONEpUpPOBaTh MOHATUAMU: (DYHKIUS, HeNpepbIBHAs
GyHKIMSA, TPOM3BOIHAs, IepBOOOpasHas,  ONpeAeTICHHBIN
UHTErpajl; yMEHHE HaXOIUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3Ysl CIIPABOYHBIC MaTEpHasbl; WCCIEAOBATH B
OPOCTEHIINX CilyyasX (YHKIMUM HAa MOHOTOHHOCTb, HaXOIHUThb
HanOOJNbIINE ¥ HaWMEHbIIWE 3HAYeHHS (YHKIHA; CTPOHUTH

rpaduKkd  MHOTOYIEHOB C  HUCIOJb30BAaHHMEM  ammapara
MaTE€MaTU4YeCKOr0 aHalIu3a; MPHUMEHSATh IPOU3BOJHYIO IIpU
pelIeHur  3aJay  Ha  JBWJKEHHME,  pellaTb  IPaKTUKO-

OPHUCHTHUPOBAHHBLIC 3aJa4yd Ha HauOoOJIbIIINE W HaWMEHBIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMCTb OIICpHUPOBATH MOHATHUAMH: IABMIKCHUC B IPOCTPAHCTBEC,
noJJ00HBIE (PUTYPHI B MPOCTPAHCTBE; HCIIOJIb30BaTh OTHOILIEHHE
ionaied MoBepxXHOCTEH M 00BEMOB MOAOOHBIX GUIYp IpHU
pEILLIEHUN 3a/ayY;

- YMCETH BBIYHCIIATE T'COMETPHUYCCKUC BCINYMHBI (I[J'H/IH&, yrou,
wiomaab, 00beM, IUIOMIAJb  IOBEPXHOCTH),  HCHOIb3Ys
W3Y4YEeHHbIE (OPMYJIIBI U METOIbI
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COOTBETCTBUEC PE3YJIITATOB LECISAM.

IIK 3.1 [TnanupoBaTh OCHOBHBIE
NOKa3aTesy MPOU3BOICTBEHHOTO
npoiiecca

IIK 3.5 Bectu y4eTHO-OTYETHYIO
JOKYMEHTAIUIO

Ognajnenue YHHBepPCAJbHBIMU
NMO3HABATEJILHBIMH JAelCTBUSIMM:

0) 6a30BBIC UCCIICIOBATEIBLCKUC ICHCTBUS:
- pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM
aHaJn3a HUMCHOIIUXCA MaTCpHaJIbHBIX 148
HEMaTePUATIbHBIX PECYPCOB;

- OCYIIECTBIISATH IICJICHANIPABIICHHBIN MTOUCK MEPeHOCca
CPEJIICTB M CIIOCOOOB JCHCTBHS B IPO(HECCHOHATBLHYIO
cpeny;

-yMETh TICPEHOCUTHh 3HAHHS B I03HABATCIBHYIO WU
IMPAaKTUYCCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- Ipeajarath HOBBIC INPOCKTHI, OLICHHWBATH HICH C
IMO3UIIMKM HOBHU3HBI, OPUTMHAJIIBHOCTH, HpaKTHqCCKOﬁ
3HAYUMOCTH;

yueOHBIMU

- JaBaTb OLOCHKY HOBBIM CUTyalusiM, BHOCHUTDH
KOPPEKTHBBI B JIeATeIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LICIISIM.

Osaanenne YHUBEPCAJIbLHBIMH
KOMMYHHKATHBHBIMH JIEHCTBUSIMM:

a) oOmieHue:

- OCYILIECTBJIAThH KOMMYHHKAllUd BO BCEX cdepax
KU3HH;

- pacrmo3HaBaTh HEBEpOAIbHBIE CPENICTBA OOIIEHMUS,
MMOHUMATh 3Ha4YEHHE COLIMAJIBHBIX 3HaKOB,
pacrno3HaBaTh NPEANOChUIKM KOH(DIUKTHBIX CUTYalUN
U CMSITYaTh KOH(IIUKTHL;

- Ppa3BepHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.
OBjaiecHHe YHHMBEPCAJIbHBIMHM PeryJsaTHBHBIMH
AeCTBUAMU:

a) caMOOpraHu3alus:

- CaMOCTOSITEIbHO OCYILIECTBISATh MO3HABATEIIbHYIO
JCATCIIBHOCTDb, BBISIBIIATH HpO6J’IeMI)I, CTaBUTh H

- YMETb BbIOMPATh NOIXOASAIINNA U3YYEHHBIH METO/ ISl PELICHUS
3a/1a4H, pacrno3HaBarhb MaTeMaTHYECKUE (bakTbl u
MaTeMaTUYeCKUE MOJIEIM B IPHUPOAHBIX U OOILECTBEHHBIX
SBJIICHUAX, B HCKYCCTBE, YMEHHE IPHUBOJUTH IIPUMEpPHI
MaT€MaTHYECKUX  OTKPBITMM  POCCHMCKOM UM MHUPOBOHU
MaTeMaTHYECKON HAYKH;

- YMETh ONEpUpPOBATh MOHATHAMHU: CpeaHee apHU(PMETHUECKoe,

MCJIHUaHa, HauOoJblllee W HaWMEHbIIEE 3HA4YCHUA, pa3Max,
AUucCnepcusda, CTaHAApTHOC OTKIOHCHHE YHUCIOBOIO Ha6opa;
YMCHHC HU3BJICKATD, HHTCPIIPECTUPOBATDH I/IH(1)OpMaI_II/IIO,

NpEACTAaBICHHYI0 B TaONWIax, Ha JauarpamMmax, rpadukax,
OTPaXKaIOUIYI0 CBOMCTBA peajbHBIX IPOLECCOB U  SBICHHIA;
NPEACTaBIATh WH(POPMAIMIO C TIOMOIIBIO TAONHIl M TUATPaAMM;
WCCIIE/IOBaTh CTAaTHCTHYECKHE JaHHbIE, B TOM 4YHCIE C
pUMEHEHHEM TpapUIecKiX METOIOB M AJIEKTPOHHBIX CPEJICTB.
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(bopmynupoBaTh COOCTBEHHBIE 3aa4u B
00pa3oBaTeNbHON  JEATEIBHOCTH M KU3HEHHBIX
CUTyalusX;

- CaMOCTOSITEJIBHO COCTaBIATH IIJIAH  PELICHHUS
opoOJeMbl €  y4eTOM  MMEIOLIMXCS  PEecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

- CrmocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHHIO
IIMPOKOM 3pYAMLUU B Pa3HbIX OOJIACTSX 3HAHUH,
IIOCTOSIHHO TIOBBIIIATh CBOW 00pa3oBaTelbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCHOJb30BaTh HpUEMBbl peduIeKCHU sl OLIEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLEHUBaTb PHUCKM U CBOEBPEMEHHO
MIPUHUMATD PELIECHUS 110 UX CHUKECHHUIO;

B) SMOLMOHAIBHBIM MHTEJUIEKT, MPEIIOoIaraomui
c(hOpPMHUPOBAHHOCTD:

- BHYTPEHHE MOTHUBAIIMH, BKIIOYAIOIIEH CTpEMIIEHNE
K JIOCTHJKEHUIO LEIM M  YCHEXY, ONTHUMU3M,
WHUIMATUBHOCTh, YMEHHE JIE€HCTBOBATh, MCXOMAd U3
CBOUX BO3MOXKHOCTEH;

- OMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTh
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YYUTBIBATh €rO
IIPU OCYHIECTBJIEHUN KOMMYHUKAIMH, CIIOCOOHOCTh K
COUYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh
BBICTPAMBaTh OTHOIIEHUS C JPYTUMH JIIOJIbMH,
3a00TUTbCS, TMPOSIBIATH HWHTEpEC U  paspeliarhb
KOH(QJIUKTEI

16




2. OFBEM YYEBHOI'O IIPEIMETA U BUJIbl YYEBHOM PAEOTHI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 141
OcHoBHoOe coepkaHue 117
BT. U..

TEOPETUIECKOE O0yUeHUE 67
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHATHS 50
IIpodeccnoHabHO OPUEHTHPOBAHHOE COJEPKAHNUE 8
BT. U..

TEeOopeTHYecKoe 00yJIeHne 2
J1a00paTOPHBIC/TIPAKTHYCCKUE 3aHIATHS 6
CamocrosiTesibHas padora 16
IIpomekyTouHas arrecTauus (3K3aMeH) 4




3. COAEP)KAHUE U TEMATHYECKOE IINTAHUPOBAHUE YYEGBHOI'O ITPEIMETA «MATEMATHUKA)

HaunmenoBanu O6bem HanpasJienus
Copep:xanue yuyeoHoro Mmatepuasa u GopMbl OPranu3aiuu 1eaTeJIbHOCTH Dopmupyembie .
e pa3gesoB B yacax BOCIIMTATEIHLHOH
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
Pasnea 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 8
Tema 1.1 Coaeprxanue yueOHOro MaTepuaJia 2 OK 01 I'paxnanckoe
Henu v 3axaun | [lenp 1 3a7a4u MaTEMATHKHY TIPU OCBOCHUU CTICIIMATILHOCTU. ba3oBbIe 3HAHUS U [Tarpuormaeckoe
MaTeMAaTHKH | yMeHUs 110 MaTEMaTUKe B MPO(eCCHOHAIBLHOM M B TIOBCETHEBHOM IEITEIILHOCTH. HyxoBHo-
NPpH OCBOCHMM | | Llenu 1 3a1a4l MATEeMATHKK TIPU OCBOCHHH CHELHAIBHOCTH. 1 HPaBCTBCHHOC
CHENHATBLHOCT | 5 BXoiHOM KOHTPOITb. 1
U
Tema 1.2 Conep:xanue yueOHOro MaTrepuaJa 6 OK 01, OK 06, I'paxxmanckoe
IoBTOpeHue Harypanbuble u uensle uncna. [Ipu3Haku nenuMoctu Uenbix yucen. PanonanbHbie Yyucia. IIK 3.1, IIK 3.5 ITatpuotuueckoe
Kypca OOBIKHOBEHHBIE M JIECATHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE MEPHOAMUECKUE TPOOH. yxoBHO-
MaTeMaTHKH | JlelicTBuTenbHbIe 4Kcaa. PalnuoHanpHBIE W HppanMOHANbHBIE 4ucia. ApH(pMeTHUECKHE HPaBCTBEHHOE
OCHOBHOM omepanuy ¢ JeHCTBUTEIbHBIMH yHciaMu. [IpuOmmkéHHblE BBIYMCICHUS, MpaBuia
IIKOJIBI OKpYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yNbTaTa BBIYMCICHUN. TOXIECTBAa U TOKIECTBEHHBIC
npeoOpa3oBaHus. YpaBHEHHE, KOpPEHb ypaBHeHUs. HepaBeHCTBO, pelieHHE HEpaBeHCTBA.
CucremMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUH U HepaBeHCTB. CHCTEMBI TMHEHHBIX
YpaBHEHUH. [TocnenoBarenbHOCTH, CHOCOOBI 3a71aHuA MOCJIEA0BATEILHOCTEN.
Apudmernueckass M TreoMeTpHuUecKas  Hporpeccud. beckoHeduHo  yObIBarowias
reomerpuueckass mnporpeccus. Cymma OecKOHEYHO yOBIBAaIOLIEH T'eOMETPHYECKOM
nporpeccun. DyHKIUA, crnocoObl 3amaHus QyHkouH. [paduk  ¢yaknum. B3aumuo
oOpartHble ¢yHKUuH. OOJACTH ONpEIENeHHs W MHOXeCTBO 3HaueHWd (ynkumu. Hymn
¢ynkuun. [lpomexyTku 3HakonocTossHCTBA. YETHBIE M HEUETHBIE (YHKLIMH.
3 BripakeHust 1 MX npeodpa3zoBaHUsl. 1
4 YpaBHEHUs] U HEPABEHCTBA. 1
5 3ajauu Ha COCTaBJIECHNE YPaBHEHUH U CHCTEM YpaBHEHHH. 1
IIpodeccnoHaIbHO OPHEHTUPOBAHHOE COIEPKAHUE 1
6 [IponieHTH! B Ipo)eCCHOHANBHBIX 3a/1a4aX. 1
7 IIpakTHyeckas padora Nel:
Pemrenne 3amau Ha mpeoOpa3oBaHWE MHOTOWIEHOB W APOOHO-pAIlMOHATBHBIX 1
BBIPAKCHUI.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 1
8 IpakTnyeckas pagora Ne2: 1
Pemenne IMPAKTUKO-OPUECHTUPOBAHHLIX 3a/1a4 Ha NPOICHTHI.
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Pa3nea 2. Ctenenu u kopuu. CteneHHas, NokazaTejJbHas U Jorapupmudeckas GQyHKINA

22

Tema 2.1 Coaeprxanue yueOHOro MaTepuaJia 7 OK 01, OK 02, I'paxnanckoe
CrenenHasn Apudmernaeckuii KOpeHb HATYpaIbHON CTETIeHU. JIeHCTBHS ¢ apu(METHIYECKUMI KOPHIMHI OK 03, OK 04 ITatpuoTrueckoe
(ynkuus, ee | n—oit cremenun. CremeHnp ¢ edasIM  TokasareneMm. CraHmapTtHas (opma  3ammcH HyxoBHo-
cBOMiCTBA JecTBUTENbHOTO yKcna. Vcrmonb3oBanue moaxonsieil popMel 3amucu JEHCTBHTENBHBIX HPaBCTBEHHOE
YyHuceNn AN PEUIeHUs] MPAaKTUYeCKUX 3ahad W MpelAcTaBicHUs NaHHbIX. CTeneHp ¢
panMoHAIBHEIM  ToKazaTeneMm. CBoiicTBa crereHd. [IpeoOpa3oBaHue  BBIPaKCHHH,
CoJep KallMX CTENCHU C pallMOHAJIbHBIM MoKa3areieM. CteneHHas QyHKIHSA, ee CBOMCTBA U
rpa¢uk. Uppanmonanbuele ypaBHeHus. ppaunoHanbHble HEpAaBEHCTBA.
9 [IpeoOpaszoBanue BEIpAKEHHUH ¢ KOPHAMHU N-0i CTETICHH. 1
10 CBoJCTBa CTENEHH C PALIMOHAIBHBIM U IEHCTBUTEIBHBIM MOKA3ATEISIMU. 1
11 Crenennast QyHKIIUS, €€ CBOMCTBA. 1
12 WppanmoHaiabHble YpaBHEHHs U HEpAaBEHCTBA. 1
13 [pakTnyeckas padora Ne 3: 1
Brluucnenue u cpaBHEHUE KOPHEH.
14 IIpakTuyeckas padora Ne 4: 1
[IpeoOpa3oBaHye UPPALMOHAIBLHBIX BEIPKEHHH.
15 I[pakTnyeckas pagora Ne 5: 1
PenieHre nppaloHaNnbHBIX YPABHEHUI U HEPABEHCTB.

Tema 2.2 Conep:xaHue y4eOHOr0 MaTepuaJa. 5 OK 01, OK 02, I'paxmanckoe
Iloxa3zateanHa | [Ipocreifme moka3ateibHbIE ypaBHEHHsI M HepaBeHCTBa. [lokaszarenbHass (QyHKIUS, ce OK 03, OK 04 [TaTpuoTtnueckoe
sl pyHKIUS, ee | CBOWCTBA U rpaduK. HyxoBHo-

CBOliCTBA 16 Iloka3zarenbHas QyHKIMS, ee CBOHCTBA. 1 HPaBCTBEHHOE

17 ITokazarenbHble YpaBHEHUSI. 1
18 [Ipocreitmue mokazarenbHbIC HEPABEHCTBA. 1
19 IIpakTnyeckas padora Ne 6: 1
Pemienue nokasarenbHbBIX ypaBHEHUH
20 IIpakTnyeckas padora Ne 7: 1
Penrenue rmokazareNbHBIX HEPABEHCTB
Tema 2.3 Conep:xanue yueOHOro MaTepuaJa 10 OK 01, OK 02, I'paxxmanckoe
Jlorapugm Jlorapudm uncna, coiictBa norapudma. lecaruunsiii norapudm. Yucno e. HarypanbHbliit OK 03, OK 04 [TaTpuoTnueckoe
qmcaa. norapudm. IlpeoOpazoBanue sorapupmMuuecKkux BbIpakeHUd. JlorapupmupoBaHue u K 3.1, TIK 3.5 yxoBHO-
Jlorapudmuue | moreniuposanue. Jlorapudhmudeckue ypaBHeHHss W HepaBeHcTBa. Jlorapudmmdeckas HPaBCTBEHHOE

ckast QyHKIMS,
ee CBOICTBA

¢bynkius, ee cBolicTBa U rpaduk. [Ipumenenue norapudma. Jlorapudpmudeckas crupaib B
npuposne. Ee waremaruueckue cBoiictBa. Mcmons3zoBanue rpadukoB GyHKUME uis
HCCIIE0BAaHUS IIPOLIECCOB U 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT IPU PELICHUM 3aJ1ad U3
pa3IMYHBIX 00JacTeil HAYKW M peanbHOW XH3HU. Vcnonb3oBaHue TpaQuKOB QYHKITHMA JIIs
pElIEeHUs] ypaBHEHUM M IMHEHHBIX cucTeM. [IpruMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB
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K pCHICHUIO MAaTCMATHUYCCKUX 3aJiad U 3ada4 U3 PA3JIMYHBIX obmacreit HAayKu U peam)Hoﬁ
JKH3HHU.

21 [lonsTre norapudma, OCHOBHOE JOTapu(MUIECKOE TOXKIECTBO. 1
22 CoiicTBa morapu(MoB, ornepartust JIoTapuQMHUPOBAHHSI. 1
23 Jlorapudmuyeckast GyHKIUsI, €€ CBOMCTBA. 1
24 Knaccudukanms norapupMuuecKiux ypaBHEHHH. 1
25 [Ipocreitmme norapudmudeckne ypaBHEHHUS. 1
26 Jlorapudmuyeckue HepaBeHCTBa. 1
27 IIpakTuyeckast padora Ne 8: 1
JlorapudmupoBaHue ¥ MOTEHIIMPOBAHNE BHIPAKEHH.
28 I[pakTnyeckas pagora Ne 9: 1
Pemenwne norapudMudecknx ypaBHEHUH 1 HEPABEHCTB.
IIpodeccnoHaILHO OPUEHTUPOBAHHOE COIEP:KAHUE 1
29 [pakTnyeckas padora Ne 10: 1
Penienue mpakTHKO-OPHEHTHUPOBAHHBIX 331a4.
30 KonTpoJsbHas padorta no paszgeny 2 1
Paznen 3. OcHoBbl TpuroHomMerpuu. TpuronomMmerpuieckue (PyHKIUN 14
Tema 3.1 Coaeprxanue yueO0HOro MaTepuaJia 5 OK 01, OK 02, I'paxnanckoe
OcHoBBI Tpuronomerpudeckas OKpY>KHOCTb, paauaHHas mepa yria. CuHyc, KOCHHYC, TaHTE€HC, OK 04 [TaTpuoTtnueckoe
TPUTOHOMETPH | KOTaHTEHC MPOM3BOILHOTO yria. OCHOBHOE TPHTOHOMETPHUUYECKOE TOKAECTBO M CIIEICTBUS JyxoBHO-
" U3 Hero. 3HaveHus TpUroHomeTpudeckux ynkuuit s yrioos 0°, 30°, 45°, 60°, 90°, 180°, HPABCTBEHHOE
270°. 3naku CcHHyca, KOCHMHyca, TaHIeHca 10 ueTBepTsaM. [IpeoOpa3oBanue
TPUTOHOMETPUUECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE (POpMYJIBI.
31 Paguannas u rpagycHas Mepa yria. 1
32 UucnoBast OKpY>KHOCTh Ha KOOPAMHATHON TUIOCKOCTH. 1
33 CuHHyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCJIa. 1
34 OCHOBHbIE TPUTOHOMETPHUYIECKHE TOXKIECTBA. 1
35 IIpakTnyeckas padora Ne 11: 1
[IpeoOpa3oBaHre TPUTOHOMETPHUYECKUX BBIPKECHHH.
Tema 3.2 Conep:xanue yueOHOro MaTepuaJa 3 OK 01, OK 02, I'paxxmanckoe
Tpuronomerpu | Tpuronomerpudeckue (GpyHkuu Y=COSX, Y=SinX, y=tgx, y=c tgx. CpoiictBa u rpaduku OK 03, OK 04 [TaTpuoTtrueckoe
YyecKue TPUTOHOMETPUUECKUX (PYHKIIHH. JyxoBHO-
byHkuun 36 Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U rpad)uKu. 1 HPABCTBEHHOE
37 [TpeobpazoBanre rpagUKOB TPHTOHOMETPUIECKUX (DYHKITUH. 1
38 IIpakTnyeckas paGora Ne 12: 1
Iloctpoenne  rpauKOB  TPUTOHOMETPHYECKHMX  (YHKIMH C  MOMOIIBIO
npeoOpa3oBaHHM.
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Tema 3.3 Copep:xkaHue yueGHOro MaTepuaJia 6 OK 01, OK 02, I'paxxnanckoe
Tpuronomerpu | ApKKOCMHYC, apKCHUHYC, AapKTaHreHc 4uciaa. ApkkoTaHreHc uyucna. IIpocrteifmue OK 03, OK 04 [TaTpuoTtnueckoe
YecKue TPUTOHOMETPUYECKUE YpaBHEHMA. PeleHne TpuroHoMmeTpuueckux ypaBHeHui. OOpaTHbIe JyxoBHO-
YPABHEHMS U | TPUTOHOMETpUUYECKHEe (YHKLIUM, HMX CBoWcTBa W rpaduku. Pemenue mnpocTedmmx HPaBCTBEHHOE

HEPABEHCTBA | TPUTOHOMETPUYECKUX HEPABEHCTB.
39 [IpocTeiimne TPUTOHOMETPUIECKUE YPABHEHUSI. 1
40 Metoapl pelieHUs] TPUTOHOMETPUYECKUX YPABHEHUMH. 1
41 [Ipocreiiiie TPUrOHOMETPUYECKHE HEPABEHCTBRA. 1
42 I[pakTnyeckas padora Ne 13: 1
Penienue TpUroHOMETPHUECKUX YPaBHEHHH.
43 IIpakTuyeckast padora Ne 14: 1
Pemienue TpUroHOMETPHUECKUX HEPABEHCTB.
44 Kountpoannasi pabora 1o pazueny 1
Pasnen 4. [lpousBognasi u neppoodpaznasi GyHKIuu 21
Tema 4.1 Coaepsxanue yue0HOT0 MaTepHuaJia 12 OK 01, OK 06 I'paxnanckoe
IIponsBognas | [Ipomssognas ¢yHKImMM B Touke. KacarenpHas k rpaduky GyHKIUH. |'eoMeTpuuecKkuil u IIK 3.1, TIK 3.5 [TaTpuoTrueckoe
(ynknmn, ee | pusmueckuii cmbicn npomsBoaHOW. [IpomsBoaHble snemeHTapHbIX (QyHKIMA. [IpaBnma JyxoBHO-
npuMmeHenue | auddepennupoBanus. [loHsTHe o0 HenpepbBHBIX (QYHKIUSAX. TOUYKM 3KCTpeMyma HPaBCTBEHHOE
(makcumMymMa u MuHHMyMa). McciaenoBaHue 3EeMEHTapHBIX (YHKIOMH Ha TOYKH
IKCTpeMyMa, HauOoJspllleeé M HAauUMEHbIIEe 3HAYCHHE C IIOMOILBI0 IMPOU3BOJHOM.
IMoctpoenue rpadukoB (yHKIMHA C MOMOIIBIO MPOU3BOAHBIX. [IpUMEHEHHE TTPOU3BOIHOM
IpY pelIeHUH 3a1a4.
45 [TonsTHe 0 Mpon3BOAHON PyHKIMH, €€ TeOMETPUUECKUI U HU3MUECKUI CMBICIL. 1
46 [Tpon3BogHBIE OCHOBHBIX AJIEMEHTapHBIX (DYHKIMH. 1
47 ITpou3BoaHBIE CYMMBI, PA3HOCTH, TPOU3BEAEHUS, YACTHOTO. 1
48 YpaBHeHHe KacaTelbHOU K rpaduKy QyHKINH. 1
49 [IprMeHeHne Npou3BOIHON K MCCIIEA0BAaHHIO (DYHKIMH U HOCTPOCHUIO rpauKOB 1
50 HauOonbiee v HauMeHbllee 3HaUeHUs QYHKIKH. 1
51 IIpakTHyeckast padora Ne 15: 1
BrIunciieHre npou3BOAHBIX.
52 IIpakTnyeckas padora Ne 16: 1
Brlunciienre npou3BOAHBIX MO npaBuiaM AuddepeHIpoBaHusl.
53 IIpakTnyeckas paGora Ne 17: 1
CocTaBreHue ypaBHEHHUs KacaTelbHOU K rpaduKy GyHKIHH.
54 IIpakTnyeckas padora Ne 18: 1
[TocTpoenue rpadukoB GyHKUMH C TOMOLIBIO MPOU3BOTHOM.
55 IIpakTnyeckas paGora Ne 19: 1
Pernrenue mpukIaHBIX 33124 ¢ TOMOIIBIO MPOU3BOJTHOM.
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IIpodeccnoHAILHO OPHEHTHPOBAHHOE COIEP/KAHUE

56 I[pakTnyeckas padora Ne 20: 1
HaxoxaeHue onTHManbHOIO PELICHUs! pe3yibTaTa C IOMOIUBIO MPOU3BOJHON B
[IPAKTUYECKUX 3a7adax.

Tema 4.2 Coaeprxanue yueOHOro MaTepuaJia 9 OK 01, OK 06 I'paxnanckoe
IlepBooGpasna | IlepBooOpasnas. IlepBooOpasHble sneMeHTapHBIX (YHKOMH. 3agadd, OPUBOIAIIKE K [NaTpuotuueckoe
A (PyHKIHH, €€ | IOHATHUIO OIPENEJICHHOIO MHTErpaja — O BBIYUCICHUU IUIOMAAN KPUBOJIMHEHHON JyxoBHO-

NnpuMeHeHue | Tpanenuu. [loHATHE OMpeAeIeHHOro WHTerpana. ['eoMeTpudecKkuii U (QU3NICCKUN CMBICIT HPaBCTBEHHOE
ompeneneHHoro wuHrerpana. Popmyna Herotona-JleiiOnuna. Pemenue 3amad Ha
IPUMEHEHUE HHTErpasia Ha BIYMCICHNE (PU3NYECKUX BEIMYNH U IJIONIAJEH.
57 [lepBooOpasHas u MHTErpai. 1
58 HeonpeenenHplii HHTErpa, ero cBoicTBa. 1
59 Onpe/ielIeHHBIA UHTETPaJ, €r0 CBOMCTRA. 1
60 [IpuMeneHnue  OMPENECIICHHOTO  HMHTErpaia JUIsl  HAaXOXIEHUS  IUIOHIAJH 1
KPHUBOJMHEHHOM Tpanenuu.
61 IIpakTuyeckast padora Ne 21: 1
Brruucnenne nepBooOpas3HbIX.
62 [pakTnyeckas pagora Ne 22: 1
Brruucnenue HeonpeaeneHHbIX HHTEIPAJIOB.
63 IIpakTuyeckast padora Ne 23: 1
BrIunciieHne onpejieIeHHOro HHTerpaa.
64 IIpakTnyeckas paGora Ne 24: 1
Brruncnenue miomaayd KpUBOJIMHEHHOW Tpaneluu C IMOMOIIBI0 ONPEAEIEHHOIO
HMHTErpaia.
65 Kontpoannasi pa6ora 1o pazueny 1
Paznen 5. [IpsiMble 1 N10cKOCTH B ipocTpancTBe. KoopanHaThl M BEKTOPHI B IPOCTPAHCTBE 22
Tema 5.1 Coaepxanue y4e0HOro MaTepuaJia 3 OK 01, OK 05, I'paxmanckoe
IlosTopenne | Pemenue 3amady ¢ NpUMEHEHHEM CBOWCTB (UIyp Ha IUIOCKOCTH. Pemienue 3amgau ¢ OK 06 [MaTpuoruueckoe
IVIAHUMETPHH | UCHOJB30BaHMEM TEOpeM O TPEYrolbHHKAaX, COOTHONICEHWH B  MPSMOYTOJNBHBIX JyxoBHO-
TPEyrojibHHKax, (aKTOB, CBSI3aHHBIX C UYETHIPEXyrojbHHKaMu. PemreHue 3amad Ha HPaBCTBEHHOE
M3MEpEeHHsl Ha MIIOCKOCTH, BRIYMCIICHUE JUIMH M TUIOIIAACH.
66 TeopeMbl 0 TPEYroJIbHUKAX U YETBIPEXYTOIbHUKAX. 1
67 DopMyJIbl TUIOIANCH IIIOCKUX QUTYp. 1
68 IMpakTnyeckas padora Ne25: 1
Brrunciienne mionaei miaockux Guryp.
CamocTrosiTetbHasi pab0oTa 00y4ar0OIMXCst 2

Pemenne 3amau Ha mpeoOpazoBaHMe apuMETHUECKUX U ajredpanyvyecKux
BBIPAKCHMI.
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Pemienne 3agau  Ha npeoOpa3oBaHUE CTENEHHBIX, JIOrApUPMHUUYECKUX U
TPUTOHOMETPUYECKUX BBIPAKEHUM.

Tema 5.2 Coaeprxanue yueOHOro MaTepuajia 10 OK 01, OK 02, I'paxnanckoe
psimble n OCHOBHBIE TOHSTHS CTEPEOMETPUH M MX CBOWCTBAa. Touka, MpsMas W IJIOCKOCTh B OK 05 [NaTpuotuueckoe
IVIOCKOCTH B | TIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHH W CJICACTBHS W3 HHUX. B3anMHOE pacIoiioKCHHE K 3.1, IIK 3.5 JyxoBHO-
NPOCTPAHCTBE. | IPSAMBIX M IIOCKOCTEH B mpocTpaHcTse. IlapanienpbHOCTh NPSIMBIX W IUIOCKOCTEH B HPaBCTBEHHOE
npocTpancTBe. M300pakeHre mpocTeHInX MPOCTPaHCTBEHHBIX (UTYp Ha MIOCKOCTH Y TJIBI
B TpocTpaHcTBe. llepneHAuKyYIIpHOCTh TPsAMBIX W mockocTed. [Ipoekums ¢urypsl Ha
IUVIOCKOCTh. IIpu3HaKy NeprneHAuKyIIpPHOCTH MPSIMBIX M IUIOCKOCTEH B INPOCTPAHCTBE.
Teopema o Tpex neprneHauKyIsipax. Pacmonoxenre NpsSMBIX U TNIOCKOCTEH B OKPYKAIOIIEM
Mupe (IPUPOJIE, APXUTEKTYpPE, TEXHUKE).
69 AKCHOMBI ~ CTEPEOMETPHH, B3aUMHOE DACHOJIOKEHHE JABYX MNPSAMBIX B 1
IIPOCTPAHCTBE.
70 [TapannensHOCTH PSMO U TNIOCKOCTH, MAPAJLIECTHFHOCTD IJIOCKOCTEH. 1
71 ITepneHAUKyJISIPHOCT NPSIMOM U TUIOCKOCTH, IEPIICHIMKYJISIP U HAKJIOHHAsL. 1
72 Yron Mexay TNOpAMOM M INIOCKOCTBIO, YTOM  MEXAY  IUIOCKOCTSIMH, 1
NEPIEHANKYISIPHOCTD IBYX IJIOCKOCTEH.
73 [pakTnyeckas padora Ne 26: 1
Pemenne 3amau Ha mapayIenbHOCTh MPSIMON M IJIOCKOCTH, IapauIeNbHOCTh
IIJIOCKOCTEM.
74 IIpakTnyeckas padora Ne 27: 1
Penrenue 3a7au Ha PU3HAKW ¥ CBOWCTBA NapaJUIeIIbHBIX MIIOCKOCTEH.
75 IIpakTnyeckas paGora Ne 28: 1
Pemienue 3a1a4 Ha NEPICHAMKYISIPHOCTD MPSIMOM U IJIOCKOCTH.
76 IIpakTnyeckas padora Ne 29: 1
Penrenue 3aau Ha TeopeMy O TpeX NepHEeHIUKYIIIpax.
77 IIpakTnyeckas padora Ne 30: 1
Pemienue 3a1a4 Ha NEPHICHAMKYISIPHOCTD ABYX INIOCKOCTEH.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlEPKAHME 1
78 IIpakTnyeckas paGora Ne 31: 1
PemieHre NpakTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
CamocTrosiTetbHasi pad0oTa 00y4aroIMXCst 3
Pemenue 3a1a4 Ha MPOLEHTH! M OTHOLICHUS
Pemenue 3a1a4y Ha BEIOOP ONTUMAIBHOTO BapHAHTA.
Penienue nppanmoHaabHbIX YPaBHEHUM.
Tema 5.3 Conep:xanue yueOHOro MaTepuaJa 9 OK 01, OK 03, I'paxxmanckoe
Koopaunatel 1 | BexTop Ha miIockocTH U B mpocTpaHcTBe. CloKeHNE U BEIYMTAHUE BEKTOPOB. Y MHOKEHUE OK 05, OK 07 [TaTpuoTtrueckoe
BEKTOPbI B BEKTOpa Ha yucio. Pa3nokeHne BekTopa no TpEéM HEKOMIUIAaHAPHBIM BekTopam. IIpaBuio JyxoBHO-
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NMPOCTPAHCTBE

napaienenunena. Pemienue 3amad, CBSI3aHHBIX C NPUMEHEHHEM IIPAaBHII JNEUCTBHM C
BekTopaMmu. [IpsiMoyronbHas cucteMa KOOpJAUHAT B mpocTpancTBe. KoopauHaThl BekTOpa.
[Ipocreiimme 3agaun B KOOpAWHATaX. YTON MEXIy BekTopaMu. CKaJspHOE MPOn3BeIeHIE
BEKTOpPOB. BrIuncienue yrioB MexAy TMNOpsSMBIMH U IUIockocTsamu. KoopauHatHo-
BEKTOPHBIN METOJ] PU PEIICHUH T€OMETPUUECKUX 3a/1a4.

79 BekTop Ha MIOCKOCTH U B IPOCTPAHCTBE.

80 KommiaHapHble BEKTOPBI, TPaBUIIO MApaJJICIEHIIEIA.

81 PemieHue 3a1a4, CBsI3aHHBIX ¢ IPUMEHEHUEM NPABHJI ACHCTBUI C BEKTOPAMH.

82 HpHMoyI‘OJ'II)HaH CHUCTCMA KOOpAMHAT B NIPOCTPAHCTBE.

83 CkansipHO€ NPOU3BEACHHUE BEKTOPOB, YTOJI MEXKY IBYMS BEKTOPAMH.

84 Hcnonp3oBaHue KOOPAMHAT ¥ BEKTOPOB IIPY PEIICHUH 33]1a4.

85 IIpakTuyeckast padora Ne 32:
Penrenue 3aau Ha IEHCTBHS C BEKTOPAMH.

A

86 [pakTnyeckas padora Ne 33:
3agaun B KOOpIUHATAX.

87 IIpakTuyeckast padora Ne 34:
Pemenune 3a7a4 KOOPpAMHATHO-BEKTOPHBLIM MECTOOOM.

CamocTosiTeibHas padoTa 00yyalounuxcs
Pemenue mokasarenpHBIX U JIOTaPUPMUICSCKIX YPaBHECHUH.
Pemienue 3a7a4y Ha BBIYHMCIICHUE TPOU3BOJHON (QYHKIIMU B TOUKE

HPAaBCTBCHHOC

Pa3nes 6. MHOrOrpaHHHMKH U TeJIa BpalleHust

13

Tema 6.1
MHororpanau
KH

Coaepxanue yueO0HOro0 MaTepHuaJia

IloHsiTe MHOTrOrpaHHUKA, OCHOBHBIE JJEMEHThl MHOTOTPAHHUKA, BBITYKIBIE H
HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosibHasi npusma;
TpaHM W OCHOBaHHS TPH3MBI; OpsMas W HAKJIOHHAS TPU3MBL, OOKOBas W TMOJHAs
MOBEPXHOCTh MNpu3Mbl. [lapamienenunen, NpsSMOYTOJNBHBIM NapajUleNenune] H  €ro
cBoiicTBa. [lupaMupaa: n-yroiapHas nupaMmuza, TpaHd U OCHOBAHUE NHUpaMHIbl; OOKOBask U
MOJTHAS TOBEPXHOCTh MUPAMU/IbI; IPABIIIbHAS U yCeUEHHAas TUpaMuaa. DIEeMEHTHl TPU3MBI
U TOUpamMuIbl. BplUMCIeHHE 3IEMEHTOB MHOTOTPaHHMKOB: pEOpa, AMAroHaiH, YIJbL.
IIpaBunbHBIE MHOTOTPAaHHUKH: TOHATHE TIPAaBWIBHOIO MHOTOIPAaHHHUKA; TMPaBUJIbHAS
IpU3Ma W IpaBUJIbHAs NUPAMMIA; NPABUJIbHAS TPEYroJbHAs NUpPaMUAA U IPABUIIbHBIN
TeTpasap; Kyo. IlpencraBnenne o MpaBHIBHBIX MHOTOTPAaHHHUKAX: OKTadJp, JOJACKAdIP U
ukocasyap u Ap. CeueHus npu3Mel ¥ nupamMusl. [1nomans 60KOBOM MOBEPXHOCTH U TOJTHOM
MOBEPXHOCTH TMPSIMOM MPHU3MBI, TUIOIIAJAb OCHOBAaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH
npsiMoi  mpu3Mmbl.  [lnomans OOKOBOW TOBEPXHOCTH W IMOBEPXHOCTH IPABHIBHOM
OUpaMHJIbl, TEOpeMa O IUIOMAAX OOKOBOM MOBEPXHOCTH YCEUEHHOM NHpaMuIbI.
CuMMeTpHs. B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEJIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DOneMEeHThl CHMMETPHUH B MHpPaMUIax, MapajjielieueaX, MPaBIIbHBIX MHOTOTPAaHHUKAX.

OK 01, OK 03,
OK 07
MK 3.1, IIK 3.5

I'paxxnanckoe
ITatpuotuueckoe
HyxoBHo-
HPaBCTBEHHOE
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CumMeTpHs B IPUPOJIE, APXUTEKType, TEXHHUKE, B OBITY, B MPO(ECCHH.

88 [ToHsiTHE MHOTOTPaHHUKA, MHOTOTPaHHBIE YIJIbl, BBIMYKIIbIE MHOTOIPaHHHKH. 1
89 [Ipu3ma, mapamnenenumnes, Ky0, MupamMusa. 1
90 CruMMeTprs B MHOTOTPaHHUKAX, CHMMETPHS B IPO(EeCcCHH. 1
91 CeueHrsi MHOTOTPaHHHKOB. 1
92 [pakTnyeckas padora Ne 35: 1
Pemenne 3a1a4 Ha BEIYHMCIICHHE IUIOMIA/IN TOBEPXHOCTH MHOTOTPAHHHUKOB.
93 IIpakTHyeckast padora Ne 36: 1
[locTpoenue ceueHnii B MHOrOrpaHHUKAX.
CamocTrosiTeibHasi padoTa 00y4YaloIMXCcs 2
Pemenne 3ama4 Ha CBSI3b IPOU3BOIHOM 1 Tpadmka HyHKITUH
Pemenre 3a1a4 Ha HaXOXKJICHHE HAHOOJBIIET0 U HANMEHBIIETO 3HaYCHHS (DYHKIIHI
Tema 6.2 Tena | Conep:xanue yueOHOro MaTepuaJa 3 OK 01, OK 03, I'paxxmanckoe
BpallleHHs [unmuHapuyeckas TMOBEPXHOCTh, OOpa3yrollue IIMHIPUYECKOH TOBEPXHOCTH, OCh OK 07 [TaTpuoTtnueckoe
WJIMHAPHYECKOW MOBepXHOCTH. Llunmmuap: ocHoBaHMA W OOKOBas IOBEPXHOCTB, JyxoBHO-
o0pasyroras 1 0ch, IUI0MaIs> OOKOBOH U MOJTHOW MOBEpXHOCTH. KOHMYeCKas IOBEpXHOCTS, HPaBCTBEHHOE
oOpasylomye KOHHMYECKOH MOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOW TOBEPXHOCTH.
Konyc: ocHoBanme u BepmuHa, oOpasylomas M OChb, IUIOIMA]b OOKOBOW M IIOJHOW
NOBEPXHOCTH. YCEUYEHHBIH KOHYC: OOpasyiolmue W BBICOTA, OCHOBaHUS W OOKOBas
noBepxHocTh. Cdepa W map: LEHTp, pajuyc, AUaMeTp, IMJIOMadb MOBEPXHOCTH cepbl.
B3anmHoe pacnionioxkenue cepbl ¥ TIIOCKOCTH, KacaTeslbHas TIIOCKOCTh K cdepe, ruiomanb
cheppl. M300pakeHne Ten BpalleHHWs Ha IUIOCKOCTH. Pa3BépTka IMIMHApPAa W KOHYcA.
Ceuennss 1mMHApa (MAapaUIeNbHO W NEPIEHAUKYISIPHO OCH), CEYeHHs KOHyca
(mapajuiennbHOE@ OCHOBAaHUIO U POXOJIsIIee Yepe3 BEPIINHY), CeUSHHS IIapa.
94 IuIMHAp M KOHYC, UX CEYEHUSI. 1
95 Iap u cepa, UX cedeHus.. 1
96 IIpakTyeckas padora Ne 37: 1
N3006paskeHnst KPYTIIBIX TET U UX CEUCHHIM.
Tema 6.3 Conep:kanue yueOHOr0 MaTepuaia 4 OK 01, OK 03, I'paxnanckoe
O0beMbI 1 ITonsitre 06 06BEMe Tena B mpocTpaHcTBe. OCHOBHBIE cBoiicTBa 00BEMOB Tel. Teopema 06 OK 07 [TaTpuoTrueckoe
TUIOI AN 00bEME TPSAMOYTOJIBHOTO MMapajuieNienueaa U CIeICTBHA U3 He€. 00beM NHpaMuAbl U K 3.1, TIK 3.5 yxoBHO-
nosepxHocreil | npusmbl. O0bEM mHHApa, KoHyca. O0BEM mapa u mwiomans cepsl. [lomoOHBIE Tena B HPaBCTBEHHOE
Tel npoctpancTBe. COOTHOIICHUST MEXJY IUIOMIAJSIMH TTOBEPXHOCTEH, 00bEMaMH IMOI0OHBIX
TeJL
97 OO0BpeMBbl MHOTOIPaHHHUKOB, LIMJIMH/IPA, KOHYCA, 1apa. 1
98 IpakTnyeckas padora Ne 38: 1
Perienue 3a1a4 Ha HAXOXJICHHUE TUIOIIA/IM TIOBEPXHOCTH TeJla BPAlllCHHSI.
99 IIpakTyeckas padora Ne 39: 1
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| Brruncnenune 006eM0OB MHOT'OTPaHHUKOB W TCJI BpalllCHUS.

IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE CO/IEP/KAHUE 1
100 IpakTuyeckasi padora Ne 40: 1
PacueT BMECTUMOCTH JKHJKOCTH B COCYIaX pa3Hoil (hOPMBI.
CamocTrosiTeibHasi padoTa 00y4YarOIMXCcs 2
Pemenne crepeomerpuyeckux 3afad Ha BBIYMCICHHE IUIOIIAAW MOBEPXHOCTH M 00BeMa
MHOTOI'PaHHHUKOB.
Pemenue crepeomMeTprnieckux 3a1a4 Ha BBIYMCICHUE IUIOLIAIU IIOBEPXHOCTH U 00beMa Tel
BpalICHUSI.
Pa3znen 7. Teopusi BeposiTHOCTEH U CTATHCTHKA 17
Tema 7.1 Conep:xaHue yue0HOT0 MaTepHaJa 2 OK 01, I'paxxnanckoe
IIpeacraBiaenn | [IpeacraBneHne JaHHBIX ¢ MOMOIIBI0 Tabmum u amarpamMm. CpemnHee apudmerndeckoe, OK 04, OK 05 [TaTpuoTtnueckoe
¢ JaHHBIX M | MeluaHa, HauOoJblllee W HaWMEHbIEe 3HAYCHMs, pa3MaX, AUCHEpPCHS, CTaHIAApTHOE JyxoBHO-
onucarejJbHasi | OTKIOHEHHE YMCIOBBIX HAOOPOB. HPaBCTBEHHOE
cratuctuka | 101 IIpencraBnenue 1aHHBIX. 1
102 [pakTnyeckas paGora Ne 41: 1
Pemrenue 3a1a4y Ha TaOnu4HOE U rpadUvecKoe NpeICTaBICHIE JaHHBIX.
CamocTosiTesibHast paboTa 00yyaromuxcs 1
Penienne HepaBEeHCTB METOIOM HHTEPBAJIOB.
Tema 7.2 Conep:kanue y4eOHOT0 MaTepuaJia 8 OK 01, OK 04 I'paxnanckoe
Cayuaiinble | CiyuaifHble SKCIIEpUMEHTHI (OTBITHI) W CIIydaiHble COOBITHS. DIeMEHTapHBbIE COOBITHS OK 05 [TaTpuoTtnueckoe
coObITHS. (ucxompr). BeposTHOCTE ciy4aitHOTO COOBITHSA. BIWM30CTH YacTOTBI W BEPOSITHOCTH K 3.1, TIK 3.5 JyxoBHO-
Omnepauun Haj | coObiTuid. CityyaiiHble OIBITHI C PABHOBO3MOXKHBIMH  3JIEMEHTapHBIMU  COOBITHSIMH. HPaBCTBEHHOE
coObITHSAIMH | BeposiTHOCTH COOBITHII B ONBITAX C PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHUSIMH.
Onepauun Hal COOBITHSIMU: TEpeceyeHHe, OObEAMHEHHE, NPOTHUBOIIOJIOXKHBIE COOBITHS.
[uarpammer  Oiiepa. DopMmyna CIOXKEHHs BEpPOATHOCTEH. YCIOBHas BEPOSTHOCTB.
YMHOXeHue BeposiTHOCTEH. JlepeBo caydailHoro skcrepuMmenTta. @opmynia MOJTHON
BepositHOCTH.  HesaBucumbie  coObitist.  OIlEHKA  BEPOSATHOCTH  COOBITHSI B
NpoPECCHOHAIBHON  JEATEIBbHOCTH, pelieHne Npo(ecCHOHANBHBIX 3a7ad Ha
BEPOSATHOCTh COOBITHS, TPUMEHEHHE CTATUCTHUYECKUX METONOB [UJISl pEeIleHUs
npoecCHOHANBHBIX 3aa4
103 BeposiTHOCTP CITydaitHOTO COOBITHSI. 1
104 PopMyIIBl CI0KEHHE M YMHOKEHHE BEPOSATHOCTEH. 1
IIpodeccnoHabHO OPHEHTUPOBAHHOE COIEPKAHUE 1
105 Pemenne npodeccuoHaNbHBIX 3a/1a4 HA BEPOSITHOCTh COOBITHS. 1
106 IpakTnyeckas paGora Ne 42: 1
Pemienue 3a1a4 Ha BEIYMCIICHUE BEPOSATHOCTH CIIyYaHOTO COOBITHSL.
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107 IpakTnyeckas padora Ne 43:
Pemenue 3a1a4 Ha BRIYKMCIICHUE BEPOSATHOCTEH HE3aBUCUMBIX COOBITHIA.

108 IpakTuyeckasi pabora Ne 44:
BbruriciieHie BEpOSTHOCTEH B OMBITaX C PABHOBO3MOXHBIMH 3JI€MCHTAPHBIMU
HCXOJIAMH.

109 IpakTnyeckas padora Ne 45:
Pemenne 3aa4 Ha YCIOBHYIO BEPOSITHOCTb.

IIpodeccnoHAILHO OPUEHTHPOBAHHOE CO/lEP:KAHUE

110 IpakTnyeckas padora Ne 46:
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3a/1a4.

CamocrosiTesibHast paboTa 00yyaromuxcs
Pemenue 3a7a4 Ha BEIYMCIIEHHE BEPOATHOCTEHN CITy4aifHOTO COOBITHSI.
Penienne norapuMuU4ecKux M MOKa3aTeIbHBIX HEPABEHCTR.

Tema 7.3 Coaepsxanue yue0HOT0 MaTepHuaJia OK 01, OK 04 I'paxmanckoe
DJIeMeHTBI Kombunaroproe mpaBuino ymHoxkeHus. llepectanoBku u paxtopuman. Ymcmo coderaHuit. OK 05 [TaTpuoTrueckoe
komOuHaTopu | Tpeyronphuk Ilackans. @opmyna 6maoma HeroToHa. HyxoBHo-
KH 111 OcCHOBHBIE MOHATHUS] KOMOMHATOPUKH. HPaBCTBEHHOE
112 IpakTnyeckas paGora Ne 47:
Pemenne KoMOMHATOPHBIX 3a7a4.
CamocTosiTesibHast padoTa 00yyaromuxcs
UYreHne rpa kOB U JHarpamMmm.
Tema 7. 4 Conep:xanue yueOHOro MaTepuaJa OK 01, OK 04 I'paxxmanckoe
DJIeMeHTBI CnyuaiiHass BenuuuHa. PacrnpeneneHue BeposTHOcTed. Jluarpamma pacmpelneieHusl. OK 05 ITatpuotuueckoe
MaTemaTru4eck | IIpumeps! pacnpeneneHuii, B TOM 4ucie, TeOMETPUIecKoe 1 ONHOMHAIbHOE. yxoBHO-
0if cTaTHCTHKH | YHCIIOBBIE XapaKTEPUCTUKU CIyYallHBIX BEJIMYMH: MaTEMaTHUYECKOE OXXHIaHHUE, JUCIIEPCHS HPaBCTBEHHOE

U CTaHAApTHOE OTKJIOHEHHE. [IprMepsl NpUMEHEHH MAaTEMaTHYECKOTO OKHIAHHSA, B TOM
yHuciae B 3afadax M3 IOBCEJHEBHOM JKM3HUM. MaTeMaTHuecKoe OXHIaHue OWHApHON
ClIy4yallHOM BeIMYMHBI. MaTeMaTH4ecKoe OXXHUJAHWE CYMMBbI CIy4YalHBIX BEJIMUYUH.
MartemaTtndyeckoe OXWIAHWE U JUCHEPCHS TEOMETPUYECKOT0 W OMHOMHMAIBLHOTO
pacrpeneneHuid. 3akOH OOJIBLIMX YHCEI M €ro pojb B HayKe, NMPHUPOAE M OOIIecTBe.
Breibopounsiii  Meron uccnenoBaHuil. [IpuMepbl HENPEPBIBHBIX CIYYalHBIX BEJIWYMH.
IloHsiTHE © TUIOTHOCTH paclpeleNeHns. 3anadd, NPUBOIAIINE K HOPMaJIbHOMY
pacnpeaeneHuio. [loHsTHE 0 HOPMAIBHOM pacHpeAeIeHUH.

113 JluckpeTHas ciydaiiHas BEITMYKHA, 3aKOH €€ pacIpeesICHusl.
114 UrcnoBble XapaKTePUCTUKNA AUCKPETHON CIy4YaiHON BETMYMHBI, 3aKOH OOIBIINX
qucel.

115 IIpakTnyeckas padora Ne 48:
HaxosxaeHue YicaoBbIX XapaKTEPUCTHK CITyYailHON BEJIMYHMHBL.
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116 I[IpakTnyeckas padora Ne 49: 1
Pemienue 3a1a4 Ha BBIYUCICHUE MATEMAaTUYECKOTO OKUJJAHUS U TUCTIEPCHUH.
117 IIpakTHyeckast padora Ne 50: 1
PemieHue 3a1a4 MaTeMaTHYECKOM CTATUCTUKHU.
CamocTrosiTeibHasi padoTa 00y4YarOIMXCcs 1
Penienue 3a1a4 Ha BRIYMCIICHUE TUIONIAAN KPUBOJMHEHHOMN Tpaneuuu
Bcero: 117
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4. YCJIOBUSA PEAIN3ALINU TPOI'PAMMBI YYEGHOT'O IPEIMETA

TpeGoBanus K MHHHUMAJIbHOMY MATEePUATBbHO-TEXHUYECKOMY
o0ecrne4eHn 10
Peanuzanus mporpaMmbl ydueOHOTO MpeaMeTa TpeOyeT Haluyusi yueOHOTO
kaOuHera MaTeMaTuKH.
O6opynoBanne yueOHOTO KaOUHETA:
— TO0CaJI0YHbIE MECTA MO KOJUYECTBY 00YUaIOIIUXCS;
— pabodee MecTO MpenoaBaTeis;
— KOMIUIEKT y4e€OHO-HArISAHBIX TOCOOUH;
— KOMIIJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;
— 3aJaHusA i1 KOHTPOJIBHBIX padoT;
— npodeccuoHaIbHO OPUEHTUPOBAHHbIE 3aJaHMS;
— MarepHalibl 3K3aMeHa.
TexHuueckue cpeacTBa 00yUeHUS:
— TEPCOHAJBHBIA KOMIBIOTED C JIUIIEH3HOHHBIM MMPOTPAMMHBIM 00ECTICUeHUEM;

— TPOEKTOP C HIKPAHOM.

NudpopmanuonHoe odecniedyeHue 00ydeHust

OCHOBHBIC HCTOYHUKH
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(npodunehuelil ypoBenb) /A.I'. Mopakosuu, JI.O. Jlenumena, JI.W. 3BaBuu [u
ap.] - M. : Muemosuna, 2020.

. MopakoBuu, A.I'. Anre6pa 1 Havyalia MaTeMaTuyeckoro ananusa. 11 kmacc: B
2 4y. Y. 2. 3amayHuK Ui ydamuxcsi oOnieoOpa3oBaTeIbHBIX YUYPEXKICHUN
(npodunehuseiit yposens) / A.I'. Mopakosuy, JI.O. [enumiesa, JI.W. 3paBuy [u
1p.],- M. : Muemosuna, 2020.

. bammakoB M.U. MaremaTuka: y4eOHUK JJIsi CTYHA. YUpEXKACHUU cpel.npod.
obpazoBanus. — M., 2017.

. bammakoB M.U. MaremaTtuka. COOpHUK 3a7a4 TPOPUIHLHON HATPABICHHOCTH:
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. OTkpBITHII KOMUTEK. MaTtemaruka. - URL: https://mathematics.ru/

30


https://online-olympiad.ru/
https://mathematics.ru/

4. TloBropum marematuky. - URL: http://www.mathteachers.narod.ru/
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6. Cpemuss maremaTryeckas nHTepHeT mkona. - URL: http://www.bymath.net /
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5. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOI'O IPEIMETA

KoHTponb U olleHKa pe3yibTaToOB OCBOCHMSI y4EOHOTrO IMpeAMETa PacKphIBAIOTCS 4epes
JIMCLUUIUIMHAPHBIE PE3YNbTaThl, HAIIPABICHHBIE HAa (POPMHUPOBAHUE OOIIMX M MPO(PECCHOHATBHBIX
KOMIIETEHIIHH 110 coAepKaHUI0 y4eOHOTO MaTepuaia.

Oomasi/npodeccHoHATbHASI KOMIIETEHIHS

Tun OLCHOYHBIX MAaTCPHAJI0OB

OK 01 BeiOupats cnocoObl pemieHust 3a1au
npodeccHoHaIbHON JeSITEIIbHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.

TectupoBanue

VYcrHblii onpoc

MaremaTHyeCcKui JUKTAHT

WuauBuayanbHas caMoCTOsITeNbHAs paboTa
[IpeacraBienue pe3ynbTaTOB MPAKTUUECKUX
pabor

KonrponsHas pabora

BrlnonHenne 5xK3aMeHaliMOHHbBIX 3aJaHUl

OK 02 Hcnonp30BaTh COBpEMEHHBIC CPEICTBA

IIOUCKA, aHanusa U UHTEPIPETALUN
uHpOpMaIU u MH(pOpMaLMOHHbIE
TEXHOJIOTMM I BBIIOJHEHUA  3aJ1ay

npodeccCHnOHALHOM IeATEIIBHOCTH

TectupoBanue

YcTHbIM onpoc

MaremaTnyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBinenue pe3ynbTaToOB  MPAKTUYECKUX
pabor

KonrponsHas pabora

BrlnonHenne 5xK3aMeHaliMOHHbBIX 3aJaHUl

OK 03 IlnanupoBath U pEaJU30BbIBAThH
COOCTBEHHOE npodeCCUuOHATILHOE u
JMYHOCTHOE pas3BuUTHE,
NPEINPUHUMATENbCKYI0  JeSITEeIbHOCTh B
npodecCuoHaIbHOW ~ cpepe, HUCIOIB30BaAThH
3HaHUS 10 (PMHAHCOBOW TI'PAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUSIX

TectupoBanue

YcTHbIM onpoc

MaremaTnyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
IIpeacraBnenue pe3ynbTaTOB MPAKTHYECKUX
pabot

KonTponbhas pabota

BrlnonHeHne 5x3aMeHalMOHHbIX 3aJaHul

OK 04 DddexTuBHO B3aUMOJCHCTBOBATH U
paboTaTh B KOJIJIEKTUBE M KOMaHIe

TecTtupoBanue

YcTHBIN onpoc

MareMaTnyecKkuii TUKTaHT

WuauBuyabHas caMocTosTeNIbHast paboTa
[IpencraBineHne pe3ynbTaToOB MPaKTHYECKUX
pabot

KonTponbhas pabota

BrInonHeHne dK3aMeHaIMOHHBIX 3aJaHHUM

OK 05 OcymectBiiaTe  yCTHYO H
IIACbMEHHYIO KOMMYHHUKAIUIO Ha
TOCYZAapCTBEHHOM SI3BIKE Poccuiickoit
Qenepanui ¢ y4eToM  0CcOOEHHOCTEH

COIMMAJIBHOT'O Y KYJIBTYPHOI'O KOHTCKCTA.

TecTtupoBanue

YceTHbII onpoc

MaremaTndeckuii TUKTAHT

WNuauBuayanbHas caMocTosTeNbHast paboTa
[IpencraBieHne pe3ynbTaTOB MPaKTHYECKUX
pabot

KonTponbhas pabota

BrInonHeHne dK3aMeHaIMOHHBIX 3aJaHHUM

OK 06 [IposiBnsATH TPaXKJAHCKO-
MaTPUOTHYECKYIO MO3ULIHUIO,
J€MOHCTPHPOBATh OCO3HAHHOE IOBEJICHUE Ha

TecTtupoBanue
YcTHbII onpoc
MaremaTndeckni TUKTAHT
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OCHOBC TpaJuIIMOHHBIX O6HI€‘I€J'IOB€LIGCKI/IX

HGHHOCTCﬁ, B TOM YUCJIC C Y4CTOM
rapMOHHU3allun MC)KHAITMOHAJIbHBIX nu
MCIKPCIIUTUO3HBIX OTHOIJ.IGHHIZ, IMPUMCHATH

CTaHAAPThl AHTUKOPPYINIIUOHHOI'O ITOBEACHU A

WNumuBuyansHas caMOCTOsITeNbHAs paboTa
[IpencraBneHne pe3yjiabTaTOB  MPAKTHYECCKUX
pabor

Konrponsnas padora

BeimonHenue sK3aMeHaIMOHHbIX 3aJaHUN

OK 07 CogeiictBoBaTh  COXPaHEHHUIO
OKpY)Kalollle Cpelbl, pecypcocOepexeHuIo,
NPUMEHSATh 3HAHUS 00 M3MEHEHUH KIMMara,
NPUHLIMIIBI ~ OEpexIIMBOIO  MPOU3BOJICTBA,
3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BBIYAMHBIX
CUTyalUsX.

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKui JUKTaHT

WuauBuayanbHas caMoCTOsITeNbHAs paboTa
[IpeacraBnenne pe3ynbTaTOB MPAKTUUYECKHUX
pabor

Konrponsnas padora

BrlnonHeHne 3K3aMeHalMOHHbIX 3aJaHUl

IIK 3.1 [InanupoBaTh OCHOBHBIE MOKA3aTEIN
IIPOU3BOJICTBEHHOIO IIpoLecca

TectupoBanue

YcTHBIN Onpoc

MaremaTuyeCcKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBinenue pe3ynbTaTOB  MPAKTUYECKUX
pabor

KonrponsHas padora

BrlnonHenne 5xK3aMeHallMOHHbIX 3aJaHUuil

IIK 3.5 Bectu y4eTHO-OTUETHYIO
JTOKYMEHTAIHIO

TectupoBanue

YcTHbIN Onpoc

MaremaTnyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBinenue pe3ynbTaToOB  MPAKTUUYECKUX
pabor

KonTponbhas pabora

BrlnonHeHne 5x3aMeHalMOHHbIX 3aJaHul
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IIpunoxenue 1

IIpeeMCTBEHHOCTD IVIAHMPYEMBbIX Pe3yJIbTaTOB 0CBOeHHMS JUCHHMILIUHBI PI'OC

COO gucuuNJIMHAPHBIX (MPeIMETHBIX) ¢ 00pa3oBaTeIbHBIMHU pPe3y/IbTaTaAMHU

HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanme
o01menpodgeccuoHAIBLHBIX npodgeccuoHAIbHbBIX AUCUHMIIIMHAPHBIX pa3jienoB/TeM U
JUCIUIJINH C moayaei (MJAK) ¢ (mpexMeTHBIX) pe3yJibTATOB | padouyeii mporpamme mo

o0pa3oBaTeJIbHBIMU 0o0pa3oBaTeJbHBIMHA PI'OC COO, nmeromux NpeaMery
pe3yJabTaTamu, pe3yJbTaTaMu, HMEIMMHU B3aMMOCBSI3b C

HMEIOLIMH B3aHMOCBSI3b B3aHMOCBS3b C AUCHMIVIHHAPHBIMH

¢ TUCUMIUTNHAPHBIMH AUCUUILIHHAPHBIMH (mpenmeTHbIMH)OP

(mpenmeTnbiMu) OP (mpenmetnbiMu) OP
OIL.05 Ilpuknagapie IIM.03 Obecnieuenne - YMeTh permarh TekctoBbie | Pasgen 1. IloBTopenue
KOMITBIOTEPHBIC ACATCIIBHOCTHU CTPYKTYPHOI'O 3a71a4y pa3sHbIX TUIIOB (B Kypca MaT€MaTHKH
MIpOrpaMMbl B 5 MoJipa3AeIeHHs TOM YHCJIC Ha IPOLICHTHI, OCHOBHOM IIKOJIBI
npohecCHOHATBHOM M/IK.03.01 Oprannzanus JIOJM ¥ YACTH, HA Tema 1.2 [loBTOpeHUe
JeSITebHOCTH paboThI CTPYKTYpHOI'O JBUKEHUE, PAGOTY, Kypca MaTeMaTHKI

HOoJpa3elIcHUs OCHOBHOM IIKOJIBI

IIK 3.1 [TnanupoBath
OCHOBHBIE ITOKa3aTeIN
MIPOU3BOJICTBEHHOTO
npoiiecca

IIK 3.5 Bectu yuerHo-
OTYETHYIO TOKYMEHTAIUIO

CTOMMOCTH TOBapOB U
yCIIyT, HAJIOTH, 33J]a4i U3
o0JacTu yrnpaBiIeHHs
JUYHBIMA U CEMEUHBIMU
(hMHAHCAMM); COCTABIIATH
BBIPQKCHHUS, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 3a/1a4H,
HCcCIeA0BaTh MOJYYEHHOE
pelieHue 1 OLICHUBATh
MPaBAONOI00HOCTh
pe3yJIbTaTOB;

- YMETh BBIOUpATH
MOIXOSIIINI N3YyYEHHBIN
METOJ JIJIsl PEIICHUS 3aauH,
pacrno3HaBaTth
MaTemMaTHueckue (pakTol U
MaTeMaTH4eCKHe MOJIETHU B
MIPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE; YMEHUE
MIPUBOJIUTH TIPUMEPHI
MaTEeMaTHYECKUX OTKPHITUN
POCCUICKON U MUPOBOU
MaTeMaTUYeCKOU HayKu

- YMETb ONEePUPOBATH
MOHSATUSAMMU: CpeHEE
apudmernyeckoe, MeraHa,
HauOOoJbIIIee U HANMEHbIIIEEe
3HAYEHUSs, pa3Max,
JUCTIEPCHS], CTAaHIAPTHOE

Pasnen 4. [Ipoussoanas
1 iepBooOpa3Has
hyHKIIH

Tema 4.1 IIpousBoaHas
dhyHKIIHH, ee
MIPUMEHEHNE

Paznen 5. [Ipsamele u
IUTOCKOCTH B
MIPOCTPAHCTRBE.
Koopaunatel 1 BEKTOPEI
B TIPOCTPAHCTBE

Tema 5.2 [Ipsimbie u
TUIOCKOCTH B
NPOCTPAHCTBE.

Pa3nen 6.
MHoOrorpaHHUKH U Tela
BpaLICHUS

Tema 6.3 O0beMbI U
TUTOIIAIU TIOBEPXHOCTEH
Ten

Paznen 7. Teopus
BEPOSITHOCTEH U
CTaTHCTUKA

Tema 7.2 Ciydaiinbie
coObITHs. Onepanuy Haxa
COOBITHUSAMU.
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HaumenoBanne
001enpodgeccHOHAILHBIX
JUCHMIUIHH C
o0pa3zoBaTebHBIMU
pe3yabTaTamu,
HMEIOIIMMH B3aNMOCBSI3b
¢ TUCHMIUTHHAPHBIMU
(mpenmeTnbiMu) OP

HaumeHoBaHue
npogecCHOHANBHBIX
monayaei (MJK) ¢
o0pa3oBaTeIbHBIMU
pe3yabTaTaMu, UMEIMMHU
B3aHMOCBSI3b C
AUCHUILTHHAPHBIMH
(mpeameTnbiMu) OP

HanmenoBanue
AUCHHILTHHAPHBIX
(mpexMeTHBIX) Pe3yJbTATOB
drocC CO0O, umewiux
B3aMMOCBSI3b C
AUCHUILTHHAPHBIMH
(npeameTHbIMU)OP

HaumeHoBaHue
pa3aesioB/TeM H
paboueii mporpaMmme 1o
npeaMeTy

OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHUE U3BJICKaTh,
WHTEPIPETUPOBATH
nHpopmaruto,
IIPE/ICTABICHHYIO B
Tabnuuax, Ha AuarpaMmMax,
rpaduKax, OTpaXKaroIyro
CBOICTBA pealIbHbIX
MPOLIECCOB U SIBJICHUI;
MIPEICTaBIATh HHPOPMAIIHIO
C MIOMOILIBIO TaONHIL U
Jyarpamm; UCcle0BaTh
CTaTHCTUYCCKUE JIaHHBIC, B
TOM YHCJIE C PUMEHEHUEM
rpagu4ecKux METOJIOB U
ANEKTPOHHBIX CPEICTB,;

- YMETh OIEepUPOBAThH
IIOHATUSAMMU: TOXAECCTBO,
TOKJIECTBEHHOE
mpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, cucrema
YpPAaBHEHUI U  HEPABEHCTB,
PaBHOCHJIBHOCTh ~ ypaBHEHUH,
HEPaBEHCTB u CHUCTEM,
panuoHaJIBHEIE,
HppaluoOHaIbHBIE,
[OKa3aTejbHble, CTENCHHBIE,
JorapupMuyecKue,
TPUTOHOMETPHUUECKHUE
ypaBHEHHUS, HEPABEHCTBA U
CHUCTEMBl; YMEHHME pelIaTh
YpaBHCHUA, HEpaBCHCTBA U
CHCTEMBI c MIOMOIIBIO

Pa3JIMYHBIX MNPUEMOB; PCIIATh

ypaBHEHHUS, HEpPaBEHCTBA U
CUCTEMBI C  TIapaMETpPOM;
MPUMEHSTh YpaBHEHHS,
HEPAaBEHCTBA, UX CUCTEMBI JUISL
pemieHus MaTEeMaTHYECKUX

3a/a4 M 33Ja4 U3 pa3Iu4yHbIX
oOnacTell HayKd W peasbHOUN
KU3HU.
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