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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yuebHoro npeamera «MaTtemaTuka» pazpaboTaHa Ha OCHOBE:

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

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

benepaibHOrO TOCYJAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApPTa CPEIHETO
npodeccuonanbHoro oopazoanust (manee — ®I'OC CIIO) 19.02.11 TexHomorus
MIPOJTYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPBS;

npuMepHod  pabouelt  mporpamMmbl  001Ie0Opa3oBaTeNbHOW  yueOHOM
TUCHUIUIMHBL  «MareMaTuka» 10  €CTECTBEHHOHaydyHOMY  mOpoduiato (s
poQeCCUOHANIBHBIX 00pa30BaTEIbHBIX OPraHU3alni );

yueOHOro 1uiaHa no creuuanbHocT 19.02.11 TexHonoruss NpOIyKTOB
MUTAHUS U3 PACTUTEIIBHOTO ChIPhS,

pabodeil mporpaMmbl BoclHTaHUs 1o crenuanbHOocTH 19.02.11 TexHomorus
MPOAYKTOB MUTAHUS U3 PACTUTEILHOTO ChIPBAL.

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

CUHXpOoHM3auKu obOpazoBareNbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) u GI'OC CIIO (OK, TIK) ¢ yyetom mpoduibHON
HaIpaBJICHHOCTH Npodeccun/ crnenuaibHOCTH;

WHTETPallMd U TIPEEMCTBEHHOCTH COJACpKaHUA 1o npeameTty «Marematuka» u

coJiepKaHus y4eOHBIX JUCITUIUIHH, TpodeccuoHanbubix Moayieir @I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOM

0o0pa3oBaTe/IbHOM MPOrPpaMMBbI:

VYueOnsiit npeaqmer OVYII.03 MatemaTuka nzydaercs B 001eo0pa3oBaTeIbHOM
[IMKJIE OCHOBHOW 00pa30BaTEeNbHOW MPOTPaMMbl CPEAHETO MPOPECCHOHATHHOTO
obpazoBanus (mamee — OOIlI CIIO) mo cmemmampHOCcTH 19.02.11 TexHomorus

4



OPOAYKTOB THTAaHUS W3 PACTUTEIBHOTO ChIpbs Ha 0a3e OCHOBHOTO OOIIEro
o0pa3oBaHUsI C MOTYYECHUEM CPETHETO 00IIero 00pa3oBaHuUs.

Ha usyuenune npeamera OVYIIL.03 Maremarnka no cneruansHoctd 19.02.11
TexHo0THS MPOAYKTOB NMUTAHUS W3 PACTUTEIBHOTO ChIpbs oTBoautTcs 141 gac B
COOTBETCTBMM C Yy4eOHbIM IUIaHoM Mo cneruaibHoctd 19.02.11 TexHomorus
IPOJIYKTOB MUTAHUS U3 PACTUTEIBLHOTO CHIPHSI.

B mnporpamme TeopeTHUecKHME CBEICHMS JOMONHSIOTCS MPAKTHUYCCKUMHU
3aHSATUSAMH B COOTBETCTBHM C YYEOHBIM IUIaHOM I0 crenuanbHoct 19.02.11
TexHOI0THS TPOTYKTOB MMUTAHUS U3 PACTUTEIHHOTO CHIPHSI.

[IporpamMmma COIEpKUT TEMATUYECKUH IUIAH, OTPAKAKOIIUN KOJIUYECTBO YaACOB,
BBIJICTIIEMOE Ha M3Y4YCHHUE pa3JieioB U TeM B pamkax ydeOHoro npeamera OVYII.03
MaremaTuka.

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

Texymuii KOHTPOIb TPOBOIUTCS B MPEEIax yaeOHOTO BpEMEHHU, OTBEICHHOTO
Ha TIpeIMET, KaK TPaJUIIMOHHBIMHM, TaK U WHHOBAIIMOHHBIMU METOJAMH, BKJIIOUAs
KOMITBIOTEPHOE  TECTUpPOBaHWE. Pe3ynapTaThl  KOHTPOJIS  yYWUTHIBAIOTCS — TIPH
MTOJBE/ICHUH UTOTOB T10 TIPEAMETY.

[IpomexxyTouHasi arrecTamusi MPOBOAUTCS B ¢GopMe BK3aMeHa [0 HTOram

M3Y4YEHHS IIPEAMETA.

1.2. lean u miIaHUpyeMble Pe3yJabTaThl YUeOHOr0 mpeaMeTa

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

HanpasieHHoctr @I'OC CIIO.



HHaHprCMbIe PE3YIbTATHI OCBOCHUS y‘l€6HOI‘O npeamerTa

Ko n naumenoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

Oo0mme

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01. Bei6uparb ciocoOsbI
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 ACHCTBUS:

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

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

- ONpeAeNsATh Ledu  JeATENBbHOCTH, 3aJaBaTh

mapaMeTphl U KPUTEPHUU UX JTOCTHXKCHUS,

- BBIBIIAITH 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B
paccMaTpruBaACMbIX SABJICHUAIX,

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

- pa3BUBATb KPCATUBHOC MBIIIJICHUC IIPpU PCHICHUU
KU3HEHHBIX TIPoOIIeM

0) 0a30BbIC UCCICAOBATEIIBCKHAE ICHCTBHUS:

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

- BJIAJAETh METOJaMH J0Ka3aTelIbCTB, AJITOPUTMAMH PEHICHUS
3aga4; yMmMeHue (OpMyIHpPOBATh ONPEACTCHHS, 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
npeoOpa3oBaHus BBIPAKEHUN CO CTENEHSAMH U Jorapudmamu,
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 MOHATHAMHU: (QYHKIUS, HENpepbIBHAS
GbyHKIMSA, TPOM3BOJHAS, TEPBOOOpa3Has,  ONPEICICHHBIN
UHTETpAJI; YMEHHE HAXOAWUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIIUH, UCHONB3Ysl CIIPaBOYHBbIE MaTepualbl; MCCIENI0BaTh B
OPOCTEHIINX CilyyasX (YHKIMUM HAa MOHOTOHHOCTb, HaXOIHUThb
HauOOJbIINE W HAaWMEHBIINE 3HA4YeHUs (QYHKUMHA; CTPOUTH
rpaduKkd  MHOTOYIEHOB C  HUCIHOJb30BAaHHMEM  ammapara
MaTEeMaTHYeCKOr0 aHajiu3a; MPUMEHSITh MPOU3BOAHYIO IpHU
pellleHun  3ajad  Ha  JABW)KEHHE;  pellaTh  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, UCTIONB30BaTh Ipa@UKU NMPU HW3YYEHHH TMPOLIECCOB U
3aBUCUMOCTEH, MNpU pEUIeHUH 3a7ad M3 JPYyrux Yy4eOHBIX
MIPEeIMETOB U 3aJa4 U3 peajlbHON >KM3HH; BBIpAXKaTh GopMyIamMu




npo0Jem;

- BBISIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpPOBATh 3aJlady, BBIABUIATh THIIOTE3y €€
pElIeHUs, HaXOIUTh apTyMEHTHI ISl JOKAa3aTeIbCTBA
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 TEPEHOCUTHh 3HAHHS B TO3HABATEIBHYIO W
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, JO0JHM U YacTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTb
TOBapOB M YCIYyr, HAJOIH, 3aJaud M3 O0JIaCTH YHIpaBICHUS
JUYHBIMH U CEMEMHBIMU (PMHAHCAMHU); COCTABJISATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA U MX CHUCTEMBbI MO YCIOBHUIO 3aJa4H,
UCCIIEZIOBATh MOJIy4€HHOE pelieHue u OLICHUBATh
IIPaBAOII0I00HOCTh PE3YNIbTATOB;

- yMeThb ONEpUpOBATh MOHATUSMU: cpelHee aphupMeTHYecKoe,

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

NpEJICTaBICHHYI0 B Tabnuiax, Ha JAuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOWMCTBA pealbHBIX MPOIECCOB U SIBICHUM;
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
clIy4aiiHOe COOBITHE, BEPOSITHOCTh CIIY4allHOTO COOBITHS;
YMEHUE  BBIUUCIATH  BEPOSTHOCTH  C  HCIOJIB30BAaHUEM

rpad@UyecKux METOAOB; MPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOpHbIE (DAaKThl U (POPMYIIBI
IIpU  PEIICHWH 3a/ad; OLEHUBATH BEPOSTHOCTH PEaJbHBIX
COOBITHH; 3HAKOMCTBO CO CIy4YalHbIMU BEIMYMHAMM; YMEHHE
MPUBOJIUTh TPUMEPHl NPOSBICHUS 3aKOHa OOJBLIMX YHCEN B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETb ONEpPUPOBaTh MOHATHSAMH: TOUKA, MpsMasi, MIOCKOCTH,
MIPOCTPAHCTBO, JBYI'PAHHBIM YToOJ, CKpEIIMBAIOIIMECA IpPSIMBIE,
MapajuIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEM,
yrojl MeXAY HpsIMBIMHU, Yrojl MEXAYy NpSAMON U IUIOCKOCTBIO,
YTOJI MEXKIy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 0 INIOCKOCTH,
paccTosiHuE MEXY NPSAMBIMH, PACCTOSTHUE MEXAY MJIOCKOCTAMU;
yYMEHHE UCMOJIb30BaTh MPHU PEIICHNH 3a7a4d U3ydyeHHble (HaKThl U
TEOpeMbl TIAHUMETPHUH; YMEHHE OIICHUBATh pa3Mepbl 00BHEKTOB




OKPY>KaOILEro MUpa;

- YMEThb ONEpUpOBaTh IOHATHUAMU: MHOIOTPAHHUK, CEUEHHUE
MHOIOrpaHHMKa, KyO, MNapaiesnenunen, MNpu3sMa, NHpamMuJa,
¢burypa 1 MoBepxXHOCTh BpAILLICHHsI, IMIIMHAP, KOHYC, 1map, cdepa,
ceueHMst (pUrypsl BpalleHMs, IUIOCKOCTb, Kacarouiasics 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 T[OBEPXHOCTU BpALICHMS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB U D3JIEKTPOHHBIX CPEICTB; YMEHHUE
pacno3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh IPaBUJIbHBIE MHOTOI'PAaHHUKY;

- YMETh ONEpUPOBATh MOHATUSAMU: JBUKEHHE B IPOCTPAHCTBE,
noJ00HbIEe (PUTYPBI B IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILEHHE
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;

- YMeTb OIEpUpOBaTh MOHATUSAMHU: MPSIMOYrOJIbHasg CUCTEMa
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,
paccTosTHUE MEKIY ABYMsI 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 MHPOBOWU
MaTEMaTHYECKON HayKH

OK 02. Ucnons30oBaTh
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
KYJIbTYpbl KaK CpEICTBA B3aUMOJCHCTBUS MEXKIY
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 HABBIKAMU IMOJyYeHHS HHMOpMaIu u3
NUCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISITh TIOUCK, aHAIIM3, CUCTEMAaTH3aIHI0 |
MHTEPIpETani0 MHOOPMAIMH Pa3IMYHBIX BHIIOB H
dhopm npeacTaBIeHus;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hOpMATAX C YICTOM
Ha3HayeHUs: WHQPOpMAlMM U LEJIEBOW ayAUTOPUH,
BBIOMpas ONTUMAIBbHYIO (OpPMY TpEACTABICHUS |

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

MOPAJIbHO-3TUYCCKUM HOPpMaM,

- UCIIONB30BaTh CpelICcTBa HWH(GOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJIOTUA B  peIICHUHU
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 TpaduKkM W3YUCHHBIX (YHKIHH, HCHONIB30BATH
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, TOXKIECCTBCHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPaBCHCTBO, 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,;

- yMeHHE CBOOOJHO  ONEpPUPOBaTh MOHATHSIMHU: JIBUKCHHE,
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, YMEHUE HCIOIb30BaTh TIEOMETPUYCCKHUE
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




- BJAaACTb HABBIKAMH PACIIO3HABAHUA W 3alIHUThI

uHpopmanuy, HHGOPMAIMOHHONH  GE30MacCHOCTH

JMYHOCTHU
OK 03. [InanupoBats 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 OLIGHHMBATh CUTYallMI0 W TPUHUMATh
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/IaHHUI0 CeMbU Ha
OCHOBE OCO3HAHHOTI'O MPUHATUSA LEHHOCTEN CEMENHON
JKU3HHM B COOTBETCTBUU C TPAJULUSAMU HApPOJOB
Poccun.

OBjaiecHHe YHHMBEPCAJIbHBIMHM PeryJATHBHBIMHU
AefCTBUAMU:

a) caMOoOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBISATh IMO3HABATEIBHYIO
NeSITeNIbHOCTh, BBIBISITH TPOOJIEMBbI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a7a4u B
0o0pa3oBaTeNbHON  JEATENPHOCTH W KU3HEHHBIX
CUTYaIHsIX;

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

- 1aBaTh OLICHKY HOBBIM CHUTYAaITUsIM;

- cnocoOcTBOBaTh (POPMUPOBAHUIO M 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 ONEpPHUPOBATh NOHATHUSIMH: MHOTOTPAHHHK, CEUCHUE
MHOTOTpaHHMKa, KyO, MapajUlelienuIe, Ipu3Ma, HpPaMHJa,
(durypa v MOBEpXHOCTH BpaIICHUS, IWIIHMH]P, KOHYC, 11ap, chepa,
ceueHusi (pUTYpBl BpaleHHs, TUIOCKOCTh, Kacaromiascs cgepsl,
WIHH]PA, KOHYCA, IIOMAAbh MOBEPXHOCTH MTUPAMUIBI, TIPU3MBI,
KOHyca, LMIUHApa, IUomaab  cdepbl, o00beM  KyoOa,
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 IPOCTPAHCTBE;  yMEHHUE
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 OLEHUBaThb pPHUCKM U 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, BKJIIOYAIOUIEH CIHOCOOHOCTh MOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €ro
IIPU OCYLIECTBJIEHUN KOMMYHUKAIIUU, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh

BBICTPaMBaTh OTHOIICHUS C JPYTUMH JIFOJIbMH,
3a00THTBCS, TPOSIBISITH WHTEPEC W pa3peniarhb
KOH(JIMKTBI

OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

B o0s1acTi TPya10BOIr0 BOCIMTAHMS:

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEEIIEHUIO;

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

OBaanenue YHUBEPCAJIbHbIMHU
KOMMYHHKATHBHBIMU JAeHCTBUSIMM:

0) cOBMeCTHas JIeSITeIbHOCTD:

- TNOHMMAaTh M  HCIOJb30BAaTh IPEUMYIIECTBA
KOMaHJIHOU ¥ UHIUBUYaTbHON 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;

- KOOPAVMHHUPOBATH U BBHIMOIHATH PabOTY B YCIOBHSIX
peanbHOTO, BUPTYAJBbHOTO W KOMOWHHPOBAHHOTO

- yYMEThb ONEpPUPOBATH IOHATUSAMH: CIIy4alHBI ONBIT H
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/]ay; OLEHUBAaTh BEPOSATHOCTH 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
MoKaszarejaeM, KOpPEeHb HaTypaJlbHOMl CTENeHu, CTeNneHb ¢
palyoHaIbHBIM IIOKA3aTeNIeM, CTENEHb C JIEWCTBUTEIbHBIM
(BemieCcTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOIO YHCIIA;

- YMeTh CBOOOJHO ONEepHpoOBaTh MOHATUAMU: rpaduk GyHKIHUH,
oOpartHast GyHKUIHS, KOMIO3ULUS (DYHKIMHA, TUHEHHas QyHKIMS,
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 CeOs U IPYTUX JIFOICH:

- 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 (QyHKIIHNA;
- yYMeThb UCHONB30BaTh Tpadpukn GyHKOUE [UId H3ydeHHS
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

(YHKIIUY, TIEPUOAUIHOCTh (DYHKIIMU, OTPAHHYCHHOCTh (DYHKITUH,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (YHKIHMH, HauOoibllIee U
HaUMCHbBIIICC 3HAYCHUS (YHKIMH Ha TPOMEKYTKE; YMCHHE
MPOBOUTH UCCIIEOBaHKE (DYHKIINU;

- yYMETh HCIIOJIb30BaTh CBOWCTBA W Tpadukd QYHKIUH IS
pelIeHUs] YpPaBHEHMI, HEPAaBEHCTB M 3a/Jady C [apaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pelICHUN
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05. OcyuiecTBasTh 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 JIPYTHX
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 BUIAX

UCKYCCTBa,  CTpEMJIEHWE  TpOSBIATH  KadyecTBa
TBOPUYECKOH JINYHOCTH.
Osaanenue YHHMBEPCAJbHBIMH

- YMEeThb ONEpUPOBATh IMOHATUSAMU: CpeIHEE apU(PMETHUECKOE,

MCIHaHa, HanOoJbIllIee M HaWMCHBIIEE 3HA4YCHUA, pa3Mmax,
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 TAOJUI] U JUATPAMM;
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 MEPIEHIUKYISIPHOCTD MPSAMBIX U MIJIOCKOCTEM,
Yroa MEXAY TMPSMBIMH, YTOJI MEXAY MPSMONW M TUIOCKOCTHIO,
YTOoJ MEXY MIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH,
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. [TposiBIATh TpaXkaaHCKO-
NaTPUOTUUYECKYIO TTO3HUIHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaAULIUOHHBIX
00IIIeYEIIOBEYCCKUX LICHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHM3AIUU
MEXHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTAaHAAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEIACHUS

B o6s1acTH NATPHOTHYECKOT0 BOCIIMTAHMSA

- OCO3HaHUE o0yuaroIuMucs POCCUICKOMN
IPaXXIaHCKON UACHTUYHOCTH;

- LEJICHAIPABJIICHHOE Pa3BUTUE BHYTPEHHEHN ITO3HUIIMH

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

CHOCO6HOCTI/I CTaBUTh HLCIIN U CTpOI/ITI) JKNU3HCHHBIC
[JIAHBI;

- H)IeleaF[ Y6€)KZ[€HHOCTI), TOTOBHOCTHB K CJ'IY)KGHI/IIO u
3amute OTeuecTBa, OTBETCTBEHHOCTH 3a €r0 CYAhOY.
B o6s1acTH rpakIaHCKOr0 BOCTIMTAHMUS:

- OCO3HaHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSI/IKA,

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

- TOTOBHOCTH HpOTI/IBOCTOSITI) NaCO0JIOTNN
IKCTPEMH3MA, HAIMOHAIN3Ma, KceHodoouw,
)II/ICKpI/IMI/IHaHI/II/I 10 COonUuaJIbHBIM, peJII/IFHO3HI)IM,

- YMETh pelIaTh TEKCTOBBIC 33/1a4M Pa3HbIX THIOB (B TOM YHCIE
Ha TPOLIEHTHI, TOJIM M YacTH, Ha JBUKEHHUE, paboTy, CTOMMOCTb
TOBAPOB M YCIYI, HaJOIM, 3aJaud M3 OOJACTH YIpPaBICHUS
JUYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIATH BBIPAKCHUS,
YPaBHEHUs, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 3aJauH,
UCCIIE0BATh IIOJIy4E€HHOE peuieHue 51 OLICHUBATh
IPaB/JO01I00HOCTh PE3YJIbTAaTOB;

- YMETh BbIOMpaTh MOAXOASIIMN NU3YYEHHBIM METO/ JUIsl pEIICHUs
3a/1a4u, pacro3HaBaTh MaTeMaTUYECKHe (baxTh u
MaTeMaTHYeCKUEe MOJIEIM B MPHUPOAHBIX U OOIECTBEHHBIX
SABJICHUAX, B HCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEPHI
MaT€MaTHYECKUX  OTKPBITMM  POCCHMCKOM WM MHUPOBOHU
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 COOTBETCTBHH C WX (PYHKIHUAMH H
HA3HAYCHUCM;

- TOTOBHOCTb K TyYMaHHTapHOH U BOJIOHTEPCKOM
JeSITEIIbHOCTH.

OK 07. ConelicTBOBaTh
COXPAHEHHUIO OKpYKaroUIen
Cpelbl, pecypcocOepekeHHIO,
NPUMEHSTH 3HaHUS 00 U3MEHEHUH
KIIUMAaTa, PUHIIUIIBI
OepexIJIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX.

B o6s1acTH 3K010IrM4€CKOr0 BOCIIUTAHHUSA:

- 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 IJIaH PEIICHHS MPOOJIEMBI C YYETOM
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 KU3HEAEATEIbHOCTH,

- 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: (QYHKLUSA, HEMpepbIBHAS
GyHKIMSA, TPOM3BOIHAs, IepBOOOpasHas,  ONpeAeTICHHBIN
UHTErpajl; yMEHHE HaXOIUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3Ysl CIIPABOYHBIE MaTepHajbl; HCCIEIOBATH B
OPOCTEHIINX CilyyasX (YHKIMUM HAa MOHOTOHHOCTb, HaXOIHUThb
HanOOJbIIME M HaWMEHBIIWE 3HAYeHHUs (YHKIUI; CTPOUTH

rpaduKkd  MHOTOYIEHOB C  HUCIOJb30BAaHHMEM  ammapara
MaTE€MaTU4YeCKOr0 aHalIu3a; MPHUMEHSATh IPOU3BOJHYIO IIpU
pelIeHud  3aJady  Ha  JBIJKEHHME;  pellaTb  IPaKTUKO-

OPHUCHTHUPOBAHHBLIC 3aJa4yd Ha HauOoOJIbIIINE W HaWMEHBIINE
3HAUEHUs, HA HAX0XACHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMCTb OIICpHUPOBATH MOHATHUAMH: IABMIKCHUC B IPOCTPAHCTBEC,
noJJ00HBIE (PUTYPHI B MPOCTPAHCTBE; HCIIOJIb30BaTh OTHOILIEHHE
iouaied MoBepXHOCTEH U O0BEMOB MOAOOHBIX (GUIYp IpHU
pEILLIEHUN 3a/ayY;

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

IIK 4.1 [InanupoBaTh OCHOBHbBIE
MOKa3aTeH MPOU3BOJICTBEHHOTO
nporecca

IIK 4.5 Bect y4eTHO-OTYETHYIO
JIOKYMEHTALUIO

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 H
IMPAaKTUYCCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- Ipeajarath HOBBIC INPOCKTHI, OLICHHWBATH HICH C
IMO3UIIMK HOBHU3HBI, OPUTMHAJIIBHOCTH, HpaKTquCKOﬁ
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 NPEANOChUIKH KOH(QIUKTHBIX CUTYalUH
U CMSITYaTh KOH(IIUKTHL;

- Ppa3BepHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.
OBjaieHHe YHHMBEPCAJIBbHBIMHM PeryJssTUBHbIMHU
AeCTBUAMU:

a) caMOOpraHu3alus:

- CaMOCTOSITEIbHO OCYILIECTBISATh MO3HABATEIIbHYIO
JCATCIIBHOCTDb, BBISABIIATH HpO6J’IeMLI, CTaBUTh U

- YMETb BbIOMPATh NOIXOASAIINNA U3YYEHHBIH METO/ ISl PELICHUS
3a/1a4H, pacrno3HaBarhb MaTeMaTHYECKUE (bakThl u
MaTeMaTUYeCKUE MOJIEIM B IPHUPOAHBIX U OOILECTBEHHBIX
SBJICHUAX, B HMCKYCCTBE, YMEHUE NPUBOJUTH IIPUMEPHI
MaT€MaTHYECKUX  OTKPBITMM  POCCHMCKOM UM MHUPOBOHU
MaTeMaTHYECKON HAYKH;

- YMETh ONEpUpPOBATh MOHATHAMHU: CpeaHee apHU(PMETHUECKoe,

MCIHUaHa, HauOoJblllee W HaWMEHbIIEE 3HA4YCHUA, pa3Max,
AUucCnepcusda, CTaHAApTHOC OTKIOHCHHE YHUCIOBOIO Ha6opa;
YMCHHC HU3BJICKATh, HHTCPIIPCTUPOBATDH I/IH(I)OpMaI_[I/IIO,

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

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

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;

- 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:

- BHYTPEHHEH MOTHUBAIIUY, BKIIOYAOIIEH CTpEMIIEHUE
K JIOCTHJKEHUIO LEIM M  YCHEXY, ONTHUMU3M,
WHUIMATUBHOCTh, YMEHHE IEeHCTBOBATh, MCXOId U3
CBOUX BO3MOXKHOCTEH;

- OMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTh
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YYUTBIBATh €rO
IIPU OCYIIECTBIIEHUN KOMMYHUKAIIUH, CIOCOOHOCTh K
COUYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh
BBICTpPAMBaTh OTHOIIEHUS C JPYTMMH JIFOABMH,
3a00TUTbCS, TMPOSIBIATH HWHTEpEC U  paspeliarhb
KOH(QJIUKTEI
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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 yuyeGHoro Mmatepuasa u GopMbl OPranu3anuu 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
Hemu v 3axaun | [lenp 1 3a7a4u MaTEMATHKHY TIPU OCBOCHUU CHEIMATLHOCTH. ba3oBbie 3HAHUS U [Tarpuormaeckoe
MaTeMAaTHKH | yMeHUs 110 MaTEMaTUKe B MPO(eCCHOHAIBLHOM M B TIOBCETHEBHOM IEITEIILHOCTH. HyxoBHo-
NPpH OCBOCHMM | | Llenu 1 3a1a4l MATEMATHKU TIPU OCBOCHHH CHEIHAIBHOCTH. 1 HPaBCTBCHHOC
CHENHATBLHOCT | 5 BXoiHOM KOHTPOITb. 1
U
Tema 1.2 Conep:xanue yueOHOro MarepuaJa 6 OK 01, OK 06, I'paxxmanckoe
ITosTOopenne | HatypanbHble u nenble yncia. [Ipu3Haky 1e1MMOCTH 1IeNbIX yucel. ParmoHanbHble Yucha. [IK 4.1, TIK 4.5 ITarpuoTnueckoe
Kypca OOBIKHOBEHHBIE M JIECATHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE MEPHOAMUECKUE TPOOH. yxoBHO-
MaTeMaTHKH | JlelicTBuTenbHbIe 4Kcaa. PalnuoHanpHBIE W HppanMOHANbHBIE 4ucia. ApH(pMeTHUECKHE HPaBCTBEHHOE
OCHOBHOM omepauuu C JCHCTBUTENbHBIMH 4HcIaMu. [IpuONMKk€HHbIE BBIYHMCICHUS, MpaBHIIa
IIKOJIbI OKpYIJIEHUS, IPUKHUJIKA U OLIEHKA PEe3yJIbTaTa BBIYMCICHUN. TOXKIECTBAa U TOKIECCTBEHHBIC
npeoOpa3oBaHus. YpaBHEHHE, KOpPEHb ypaBHeHUs. HepaBeHCTBO, pelieHHE HEpaBeHCTBA.
CucremMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPaBHEHUN U HepaBeHCTB. CHCTEMBI JINHEHHBIX
YpaBHEHUH. [TocnenoBarenbHOCTH, CII0COOBI 3a7aHus MOCJIEA0BATEIBbHOCTEN.
Apudmernueckass M TreoMeTpHuUecKas  Hporpeccud. beckoHeduHo  yObIBarowias
reomerpuueckass mnporpeccus. Cymma OecKOHEYHO yOBIBAaIOLIEH T'eOMETPHYECKOM
nporpeccun. DyHkIuUsA, crnocodbl 3amanus ¢yHkuun. [paduk ¢yHkiun. BzaummHo
oOpatHble ¢GyHKUuH. OOJACTH ONpEIENeHHs W MHOXeCTBO 3HaueHWd (yHkumu. 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 OPHEHTUPOBAHHOE COIEPIKAHUE 1
8 IpakTnyeckas pagora Ne2: 1
Pemenne IMPAKTUKO-OPUECHTUPOBAHHLIX 3a/1a4 Ha NPOICHTHI.
Pasnesn 2. Crenenu u kopuu. CteneHHas, NoKka3aTeJbHas U Jorapupmudeckas GQyHKIHA 22
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HaumeHoBaHu O6bem Hanpasiienus
Copep:xanue yuyeOHOro Mmatepuaja 1 GopMbl OPraHu3aluu e TeJIbHOCTH ®opmupyemble .
€ pa3esoB u B Yyacax BOCIIMTATEJIbLHOU
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
Tema 2.1 Cojaepsxanue yueOHOr0 MaTepuaJia 7 OK 01, OK 02, I'paxxmanckoe
CrenenHas Apudmernaeckuii KOpeHb HATYpaIbHON CTETIeHU. JIeHCTBHS ¢ apu(MEeTHIYECKUMI KOPHIMHI OK 03,0K 04 ITatpuoTrueckoe
¢yHknus, ee | n—oii crenenu. CremeHb ¢ UenbM  nokazareneM. CraHaapTHas ¢opMa  3amcu JyxoBHO-
cBOMiCTBA JefcTBUTENbHOrO yKcna. Vcmonp3oBanue nmoaxosmieii popMel 3amucu AeHCTBUTEIBHBIX HPaBCTBEHHOE
yucen A8 PELICHHs MPaKTUYeCKHX 3aJad M IpeacTaBieHHs JAaHHbIX. CTeneHp C
panvoHaNbHBIM MoOKa3zateneM. CBoiicTBa creneHd. llpeoOpazoBaHue BBIpa)KEHHH,
CoJepKallMX CTENCHU C pallMOHaJIbHBIM MoKa3aTeieM. CteneHHas QyHKIMs, ee CBOMCTBA U
rpa¢uk. MppanunonansHaele ypaBHeHusl. ppaunoHanbHble HEPABEHCTBA.
9 [IpeoOpa3oBaHye BEIpaKEHUH ¢ KOPHSIMH N-01 CTEIICHH. 1
10 CBOIiCTBA CTETICHU C PAIIMOHATIBHBIM U JCHCTBUTEIHHBIM MTOKA3aTECIISIMHU. 1
11 CrenenHast QyHKIIUS, €€ CBOMCTBA. 1
12 WppanmoHaiabHble YpaBHEHHs U HEpAaBEHCTBA. 1
13 IIpakTuyeckas padora Ne 3: 1
Brluncnenue u cpaBHEHUE KOPHEH.
14 I[pakTnyeckas padora Ne 4: 1
[IpeoOpa3oBaHye UPPALMOHAIBLHBIX BEIPKEHHH.
15 IIpakTuyeckas padora Ne 5: 1
Pemienue nppauroHanbHBIX YPaBHEHUH M HEPABEHCTB.

Tema 2.2 Conep:xanue yueOHOro MaTepuasa. 5 OK 01, OK 02, I'paxxmanckoe
Iloxa3zateanbHa | [Ipocreifme mokas3ateibHbIE ypaBHEHHSI M HepaBeHCTBa. [lokazaTenbHas (yHKIUS, ce OK 03,0K 04 [TaTpuoTtnueckoe
sl pyHKIUS, ee | CBOWCTBA U rpaduK. HyxoBHo-

CBOIiCTBA 16 Iloka3zarenbHas QpyHKIMS, €e CBOHCTBA. 1 HPaBCTBEHHOE

17 IToxa3zaTesbHBIE YpaBHEHUS. 1
18 [Ipocreifmue mokazarenbHbIE HEPABEHCTBA. 1
19 IIpakTnyeckas padora Ne 6: 1
Pemienue nokasarebHbBIX ypaBHEHUH
20 IIpakTHyeckas padoTa Ne 7: 1
Pernrenue rmokazarebHBIX HEPABEHCTB
Tema 2.3 Coaeprxanue yueO0HOro MaTepuaJia 10 OK 01, OK 02, I'paxnanckoe
Jlorapugm Jlorapudm uncna, cBoiictBa norapudma. lecaruunsiii norapudm. Yucno e. HarypanbHbliit OK 03,0K 04 [TaTpuoTnueckoe
yucia. norapudm. I[IpeoOpazoBanue sorapuMUUECKUX BBIpaKeHUH. JlorapupmupoBaHve u [IK 4.1, IIK 4.5 HyxoBHo-
Jlorapudmuue | moreniuposanue. Jlorapudhmudeckue ypaBHeHUss W HepaBeHcTBa. Jlorapudmmdeckas HPaBCTBEHHOE

ckast QyHKIuS,
ee cBoiicTBa

¢bynkuus, ee cBoictBa U rpaduk. [Ipumenenue norapudma. Jlorapupmuyeckas cnupaib B
npuposne. Ee waremaruueckue cBoiictBa. Mcmons3oBanue rpadukoB ¢GyHKUME uis
WCCJIETOBAHNS MPOIIECCOB M 3aBHUCHMOCTEH, KOTOPhIE BOSHHUKAIOT MPH PEUICHWH 3334 U3
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HaumeHoBaHu O6bem Hanpasiienus
e pasIeoB 1 Copep:xanue yuyeOHOro Mmatepuaja 1 GopMbl OPraHu3aluu e TeJIbHOCTH B 4acax ®opmupyemble BOCIHTATELHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
pa3IMYHBIX 00JIacTe HAYKH W peajbHOH ku3HU. Vcmonp3oBanne rpagukoB QyHKIUH 1S
pelieHusl ypaBHEHUH U JIMHEUHBIX cucTeM. [IpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB
K pEIIEHHI0O MaTeMaTHYECKUX 3a7ad W 3a7ad U3 Pa3UuHBIX 00JacTell HaAyKu U peanbHOU
KU3HH.
21 [lonsiTre norapudma, OCHOBHOE JOTapu(MUIECKOE TOXKIECTBO. 1
22 CoiicTBa morapu(MoB, ornepartust JIoTapuQMHUPOBAHHSI. 1
23 Jlorapudmuyeckast GyHKIUsI, €€ CBOMCTBA. 1
24 Knaccudukanms sorapuMuuecKiux ypaBHESHHH. 1
25 [Ipocreiimne norapuMuiyeckre ypaBHEHHS. 1
26 Jlorapndmuyeckne HepaBeHCTBA. 1
27 IIpakTuyeckas padora Ne 8: 1
Jlorapu(pMupoBaHUe W MOTCHIIUPOBAHUE BHIPAKCHUIM.
28 I[pakTnyeckas padora Ne 9: 1
Pemenwne norapudMudecknx ypaBHEHUH 1 HEPABEHCTB.
IIpodeccnoHaAILHO OPUEHTUPOBAHHOE COIEP:KAHUE 1
29 [pakTnyeckas padora Ne 10: 1
Pemienue mpakTuKO-OpHEHTUPOBAHHBIX 3a1a4.
30 KonTposnHas padorta 1o paszgeny 2 1
Pasnea 3. OcHoBbI TpUTOHOMeTPHH. TpUroHoMerpuyeckue GyHKIUH 14
Tema 3.1 Coaeprxanue yueO0HOro MaTepuaJia ) OK 01, OK 02, I'paxnanckoe
OcHoBBI Tpuronomerpudeckas OKpY>KHOCTb, paauaHHas mepa yria. CuHyc, KOCHHYC, TaHTE€HC, OK 04 [TaTpuoTtnueckoe
TPUTOHOMETPH | KOTAaHT'€HC MPOM3BOIBHOrO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO U CIEICTBHUS JyxoBHO-
" U3 Hero. 3HaveHus TpUroHomeTpudeckux ynkuuit s yrioos 0°, 30°, 45°, 60°, 90°, 180°, HPABCTBEHHOE
270°. 3naku CcHHyCa, KOCHMHYyca, TaHIeHca 1o ueTBepTsaM. I[IpeoOpa3oBanue
TPUTOHOMETPUUECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI.
31 Paguannas u rpagycHas Mepa yria. 1
32 UwucoBast OKPY>KHOCTh Ha KOOPAMHATHON TUIOCKOCTH. 1
33 CuHHyC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHCJIa. 1
34 OCHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA. 1
35 IIpakTnyeckas padora Ne 11: 1
[IpeobpazoBaHre TPUTOHOMETPUIECKHUX BBIPKEHHIA.
Tema 3.2 Conep:xanue yueOHOro MaTepuaJa 3 OK 01, OK 02, I'paxxmanckoe
Tpuronomerpu | Tpuronomerpudeckue (GyHkiuu Y=COSX, Y=SinX, y=tgx, y=c tgx. CpoiictBa u rpaduku OK 03,0K 04 [TaTpuoTnueckoe
YyecKue TPUTOHOMETPUUECKUX (PYHKIIHH. JyxoBHO-
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HaumeHoBaHu O6bem Hanpasiienus
Copep:xanue yuyeOHOro Mmatepuaja 1 GopMbl OPraHu3aluu e TeJIbHOCTH ®opmupyemble .
€ pa3esoB u B Yyacax BOCIIMTATEJIbLHOU
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
bynkuun 36 Tpuronomerpudeckre (yHKITIH, UX CBONCTBA U TPaduKy. 1 HPaBCTBEHHOE
37 [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITHIA. 1
38 I[pakTnyeckas padora Ne 12: 1
[loctpoenne  rpauKoB  TPUTOHOMETPHUYECKHMX  (YHKIMH €  TOMOIIBIO
rpeoOpa3oBaHuUi.

Tema 3.3 Cojaep:kaHue y4eOHOr0 MaTepuajia 6 OK 01, OK 02, I'paxxmanckoe
Tpuronomerpu | ApKKOCMHYC, apKCHUHYC, AapKTaHreHc 4uuciaa. ApkkoTaHreHc uyucna. IIpocrteiimue OK 03,0K 04 [TaTpuoTnueckoe
yecKue TPUTOHOMETPUYECKUE YpaBHEHHA. PelieHne TpuroHoMeTpuuecKux ypaBHeHUH. OOpaTHEIE JyxoBHO-
YPAaBHEHHSI H | TPUTOHOMETpPHUYECKHE (YHKLIMHM, WX CBOWCTBa M Trpaduku. PemeHue mnpocTedmmx HPaBCTBEHHOE

HEPABEHCTBA | TPUTOHOMETPUYECKUX HEPABCHCTR.
39 [IpocTeiilne TPUrOHOMETPUYECKUE YPABHEHUSI. 1
40 MeTo1B! peneHus] TPUTrOHOMETPUYECKUX YPaBHEHHH. 1
41 [IpocTeiimne TPUrOHOMETPHYECKHE HEPABEHCTBA. 1
42 IpakTuyeckast padora Ne 13: 1
PemieHre TpUroHOMETPUYECKUX YPABHEHUM.
43 [pakTnyeckas padora Ne 14: 1
Pemienue TpUroHOMETPHUUECKUX HEPABEHCTB.
44 KonTtposbHas padora no paszueny 1
Pasnen 4. [IpousBognasi u neppoodpasHasi GyHKIIUMN 21
Tema 4.1 Conep:xanue yueOHOro MarepuaJa 12 OK 01, OK 06 I'paxxmanckoe
IIpoussognas | [IpousBomnas ¢ynkuuu B Touke. KacarenbHast k rpaduky ¢yHKnuu. I'eomeTpudeckuii u [IK 4.1, TIK 4.5 ITatpuotuueckoe
(pynkuum, ee | pmsmueckuir cmpicn npousBoAHOW. [IpomsBomnble snmeMeHTapHBIX (yHKIUMI. [lpaBuia yxoBHO-
npuMmeHenue | guddepennupopanus. [loHsTHe O HenpepbBHBIX (QYHKIUAX. TOYKM 3KCTpeMyma HPaBCTBEHHOE
(MmakcumMyma U MuHHUMyMa). VccienoBaHWe dlIeMEHTapHBIX  (QYHKIMH Ha TOYKH
IKCTpeMyMa, HauOoJIbllleeé M HAaWMEHbIIEe 3HAYCHHE C IIOMOILBI0 IPOM3BOJHOM.
IToctpoenne rpadukoB QYHKIMA C HOMOLIbIO MPOM3BOAHBIX. [IprMeHeHne mpou3BOAHOM
NIpY pelIeHUH 3aja4.
45 [oHsiTHE 0 TPON3BOJHON (PYHKIIHMH, €€ TEOMETPUIECKUI U (HUINUECKUI CMBICIL. 1
46 [Tpon3BogHBIE OCHOBHBIX AJIEMEHTapHBIX (DYHKIMH. 1
47 [Tpon3BogHBIE CYMMBI, Pa3HOCTH, POU3BEIEHHS], YACTHOTO. 1
48 YpaBHeHHe KacaTelbHOU K rpaduKy QyHKINU. 1
49 [IpuMeHeHne MPOU3BOIHOM K MCCIICOBAHNIO (DYHKIUI U IOCTPOSHHUIO rpadKOB 1
50 HauGosnbiiiee 1 HanMeHblIIee 3HaUCHUS (DYHKIIUH. 1
51 I[pakTnyeckas padora Ne 15: 1
BrIunciienrie npou3BOAHBIX.
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HaumeHoBaHu O6bem Hanpasiienus
Copep:xanue yuyeOHOro Mmatepuaja 1 GopMbl OPraHu3aluu e TeJIbHOCTH ®opmupyemble .
€ pa3zeJioB U B Yyacax BOCIIUTATEIbHOH
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
52 IIpakTHyeckast padora Ne 16: 1
Brruncnenue npou3BOAHBIX N0 npasuiaaM AuddepeHIpoBaHusl.
53 I[pakTnyeckas padora Ne 17: 1
CocraBneHue ypaBHEHHUs KacaTebHOU K rpaduKy QyHKIHH.
54 IIpakTHyeckast padora Ne 18: 1
[Toctpoenue rpadukoB GpyHKITHI ¢ TOMOIIBIO POU3BOTHOM.
55 I[pakTnyeckas padora Ne 19: 1
Pemenne mpukJIagHbIX 3a/1a4 ¢ TOMOIIBIO TPOU3BOAHOM.
IIpodeccnoHaIbHO OPUEHTHUPOBAHHOE COlEPKAHME 1
56 IpakTuyeckast padora Ne 20: 1
HaxoxaeHue onTuManbHOrO pelleHHs pe3yibTaTa ¢ IMOMOUIbI0 MPOU3BOAHON B
MIPaKTHYECKUX 3a/1a4ax.

Tema 4.2 Coaepsxanue yue0HOT0 MaTepHuaJia 9 OK 01, OK 06 I'paxmanckoe
IlepBoodGpasna | IlepooOpasnas. llepBooOpaszHbie dneMeHTapHBIX (YHKOWNA. 3amadd, MPHUBOIAIIAE K [TaTpuoTnueckoe
A1 pyHKUUM, ee | TOHATUIO OIPENEICHHOTO HWHTETpajla — O BBIUUCICHUU TIUIOU[AAW KPHUBOJIMHEHHOM HyxoBHo-

npuMeHeHue | tpaneuuu. [loHsTHe ompeneneHHoro wHTerpana. ['eomerpuueckuii U GUINUECKUA CMBICI HpPaBCTBEHHOE
ompeneneHHoro wuHTerpana. ®opmyna Heiorona-JleitOanma. Pemenne 3amad  Ha

NpUMEHEHUE WHTETpasia Ha BeIYKMCIIeHNEe PU3MYECKUX BEJIMYMH U TJIONIAJICH.

57 [lepBooOpa3Has U MHTETpaJl. 1

58 HeornpeienenHplii HHTErpal, €ro cBOMCTBa. 1

59 OnpeneneHHblii MHTErpa, ero CBOMCTBA. 1

60 [IpuMeHeHne  ONpENEeNeHHOro  MHTerpaina Uil HaxXOXICHUS  IUIOLIaIu 1
KPUBOJIMHENHOMN Tpaneuuu.

61 IIpakTnyeckas paGora Ne 21: 1
Brruucnenue nepBooOpa3HbIX.

62 IIpakTnyeckas padora Ne 22: 1
Brruncnenne HeonpeaeIeHHbIX HHTETPAJIOB.

63 IIpakTnyeckas paGora Ne 23: 1
Brluncnenne onpeeneHHOro HHTErpaia.

64 IIpakTnyeckas padora Ne 24: 1
Brriunciienne miomaan KpUBOJMHEHMHOW Tpamneuuyd ¢ MOMOIIbI0 OMpeleI€HHOro
HHTErpaa.

65 KonTposbHas padora no pasueny 1
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Paznen 5. [IpsiMble 1 nu1ockocTu B npoctpancTee. KoopanHaThl M BEKTOPBI B IPOCTPAHCTBE 22
Tema 5.1 Coaeprxanue yueOHOro MaTepuaJia 3 OK 01, OK 05, I'paxnanckoe
IloBTOpenne | Pemenwe 3amad ¢ TpUMEHEHHEM CBOWMCTB (UTyp Ha IUIOCKOCTH. PemieHme 3amad c OK 06 ITaTpuotuueckoe
IUVIAHUMETPHH | UCHOJB30BAHMEM TEOPEM O TPEYrojlbHHKAaX, COOTHOIIEHHH B  MPSIMOYTOJNBHBIX JyxoBHO-
TpPEeyroidbHHUKax, (aKTOB, CBS3aHHBIX C YETHIPEXyrojbHHKaMu. PerneHue 3amady  Ha HPaBCTBEHHOE
M3MEpEeHHsl Ha MIIOCKOCTH, BEIYHMCIICHUE JUIMH M TUIOIAACH.
66 TeopeMbl 0 TPEYroJIbHUKAX U YEThIPEXYTONbHUKAX. 1
67 DopMyIIBI TUIOMAJEH IOCKUX QUTYP. 1
68 IpakTnyeckas padora Ne25: 1
Brrunciienne miomanei miockux Guryp.
CamocTosiTesibHast paboTa 00yyaromuxcs 2
Pemenne 3amau Ha mpeoOpazoBaHMe apuDMETHUECKUX U ajreOpanydecKux
BBIPKEHUM.
Pemenne 3amau  Ha mpeoOpa3oBaHWE  CTENEHHBIX, JIOTAQpUOMHUYECKUX |
TPUTOHOMETPUYECKUX BBIPAKEHUM.
Tema 5.2 Conep:xaHue yue0HOT0 MaTepHaJa 10 OK 01, OK 02, I'paxxnanckoe
Mpsimble n OCHOBHBIE TIOHSITHS CTEPEOMETPUH M MX CBOWCTBa. Touka, MpsMas W IUIOCKOCTh B OK 05 [TaTpuoTtnueckoe
IUIOCKOCTH B | IIPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX. B3auMHOE pacnoiioKeHHe [IK 4.1, TIK 4.5 HyxoBHo-
NPOCTPAHCTBE. | IPSAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. IlapanienpbHOCTh MPSIMBIX W IUIOCKOCTEH B HPaBCTBEHHOE
npoctpancTse. M300pakeHne npocTeiuX MpoCTPaHCTBEHHBIX (DUTyp Ha MIIOCKOCTH Y TJIBI
B TpocTpaHcTBe. llepneHAnKyIIpHOCTh TPSMBIX W miockocteil. [Ipoekums ¢urypsl Ha
IUIOCKOCTh. [Ipu3HaKu MeprneHAuKyIIPHOCTH MPSIMBIX M IUIOCKOCTEH B INPOCTPAHCTBE.
Teopema o Tpex nepneHIuKyIsipax. Pacronoxenre NpsAMbIX U INIOCKOCTEH B OKPYKarOLIEM
Mupe (PUPOJIE, APXUTEKTyPE, TEXHUKE).
69 AKCHOMBI ~ CTEPEOMETPUH, B3aUMHOE pACMOJOKEHHE JBYX TMpPSAMBIX B 1
MIPOCTPAHCTBE.
70 [TapamnenpHOCTB NPSMOM U INIOCKOCTH, MAPAJIIENBHOCTD INIOCKOCTEN. 1
71 IlepneHAUKyJISIPHOCTD NPSIMOM U TUIOCKOCTH, IEPIIEHIUKYJISIP U HAKJIOHHAsI. 1
72 Yrom Mexay IHOpAMOM M IUIOCKOCTBIO, YIoJdl  MEXJIy  IUIOCKOCTSIMH, 1
NEePIEHINKYISIPHOCTD JIBYX IJIOCKOCTEH.
73 IIpakTnyeckas padora Ne 26: 1
Pemenne 3amay Ha mNapauIeTbHOCTh NPSAMON M IUIOCKOCTH, MapajuIeIbHOCTh
IIJIOCKOCTEM.
74 IIpakTnyeckas padora Ne 27: 1
Penienue 3a1a4 Ha NpU3HAKK M CBOMCTBA NapaJuUIeTIbHBIX MIIOCKOCTEH.
75 IIpakTnyeckas paGora Ne 28: 1
Penrenue 3a1a4 Ha NEPHEHAMKYISIPHOCTD MPSIMOM U IIIOCKOCTH.
76 IIpakTnyeckas padora Ne 29: 1
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Pemienue 3ama4 Ha TeopeMy O TpeX MEPHEHANKYIIIPaX.

77 I[pakTnyeckas padora Ne 30: 1
Pemienure 3a1a4 Ha epIeHANKYJISAPHOCTD IBYX INIOCKOCTEN.
IIpodeccnoHaIbLHO OPUEHTHPOBAHHOE CO/lEP:KAHUE 1
78 I[pakTnyeckas padora Ne 31: 1
Perienue mpakTHKO-OPHEHTHUPOBAHHBIX 33]a4.
CamocTrosiTeibHasi padoTa 00y4yarommxcst 3
Pemenue 3ana4 Ha IPOLEHTH! U OTHOLIEHUS
Pemenue 3a1a4 Ha BEIOOP ONTUMAIBHOTO BapHAHTA.
Pemenue nppauMOHaIbHBIX YPABHEHUIA.
Tema 5.3 Conep:kanue y4eOHOr0 MaTepuajia 9 OK 01,0K 03, I'paxnanckoe
Koopaunatel 1 | BexTop Ha miockocTd u B pocTpancTBe. ClokeHHe W BBIYMTAHHE BEKTOPOB. Y MHOKCHHE OK 05,0K 07 [TaTpuoTtnueckoe
BEKTOPbI B BEKTOpa Ha yHcio. Pa3noskeHne BekTopa MO TPEM HEKOMIUIAaHAPHBIM BekTopam. [IpaBuio JyxoBHO-
NPOCTPAHCTBE | mapajuiesenunena. PemeHue 3amad, CBA3aHHBIX C MPUMEHEHUEM MpaBW JACHCTBUH C HPaBCTBEHHOE
BekTopamu. [IpsiMoyronbHas cucreMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaTel BeKTopa.
[Ipocreiimue 3agauu B KOOpAUHATAX. YTON MEXIY BeKTopamu. CKaIsipHOE MPOU3BEACHUE
BEKTOPOB. BblumcieHue yrioB Mexay MNOpsSMbIMH M IUIocKocTsMH. KoopauHaTHO-
BEKTOPHBII METO MTPH PEHICHUH T€OMETPHUYECKHX 3a]1au.
79 BexTop Ha MIOCKOCTH U B IPOCTPAHCTRE. 1
80 KommianapHsle BEKTOPBI, IPAaBIIO NapaJlIeICIUIENa. 1
81 Pemenune 3a1a4, CBA3aHHBIX C IPUMEHEHUEM MPABWII ACHCTBHN C BEKTOPAMH. 1
82 [IpsiMoyrosibHasi cucTeMa KOOPAWHAT B IPOCTPAHCTBE. 1
83 CkaJsipHO€ IPON3BEJICHHUE BEKTOPOB, YIOJ MEXY JIBYMsI BEKTOPaMH. 1
84 Hcnosib30BaHNe KOOPJIMHAT U BEKTOPOB MTPHU PEIICHUH 3a]1ad. 1
85 IIpakTnyeckas padora Ne 32: 1
Pemenue 3a1ay Ha IEHCTBHS C BEKTOPaMH.
86 IIpakTnyeckas paGora Ne 33: 1
3amayn B KOOPAMHATAX.
87 IIpakTnyeckas padora Ne 34: 1
Pemienue 3a1a4 KOOpAMHATHO-BEKTOPHBIM METOJIOM.
CamocTrosiTeibHasi padoTa 00y4yalommxcs 2
Pemenue nmokasarenpHBIX U TOTapHPMUUESCKUX YpaBHEHUI.
Pemenue 3a1a4 Ha BRIYKMCIICHUE TPOU3BOIHON (DYHKIIMH B TOUKE
Pa3znen 6. MHOTOrpaHHMKH M TeJIa BpalleHUsI 13
Tema 6.1 Conep:xanue yueOHOro MaTepuaJa 6 OK 01, OK 03, I'paxxmanckoe
Mmuororpannu | [loHsiTie MHOrorpaHHHKa, OCHOBHBIC 3JE€MEHTHl MHOTOIPaHHUKA, BBIIYKIBIE H OK 07 [laTpuotnueckoe
KH HEBBINYKJIbIE MHOTOI'PAaHHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipm3Ma: n-yroinpHas npu3Ma; [IK 4.1, TIK 4.5 yxoBHO-
IrpaHM ¥ OCHOBaHWs TPU3MBI; MpsiMas W HAKJIOHHAs MPHU3MBI, OOKOBas W TOJHAs HPaBCTBEHHOE
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MOBEPXHOCTh TMpu3Mbl. [lapamnenenunen, OpsSMOYTONBHBIA MapajuieCIUNe] H €ro
cBoiicTBa. [lupamuna: n-yronpHas nmupamuia, TpaHd U OCHOBAHUE MUPAMUJBI; OOKOBas W
MOJTHAS TTIOBEPXHOCTh MUPAMU/IBI; IPABIIIbHAS U yCeUEHHA TUpaMuIa. DIEMEHTHI TPU3MBI
U TUpaMu[bl. BhIYUCIEHHE 3JEMEHTOB MHOTOTPAaHHHMKOB: pEOpa, aUaroHaid, YIJIBL.
[IpaBuabHBIE MHOTOTPAHHUMKHU: TMOHSTHUE MPABHJIBHOIO MHOTOIPAHHMKA; IIPAaBHIIbHAS
Ipu3Ma U MpaBUJIbHAs NUPAMUIA; MPABUJIbHAS TPEYrojbHAas MNUpPaMUAA U IMPABUIIbHBIN
terpasap; kyo. [IpencraBienne o MPaBHIBHBIX MHOTOTPAaHHHUKAX: OKTa’p, JOJAEKadaAp
ukocasip u ap. CeyeHus MpU3MBbI U upaMuIbl. [1omans OOKOBOY MOBEPXHOCTH U MOJTHOM
MTOBEPXHOCTH TPSIMOW TPHU3MBI, IDIOMAAL OCHOBAHMM, TeopemMa 0 OOKOBOH ITOBEPXHOCTH
npsMo  Tpu3Mbl.  [Imomams OOKOBOH IMOBEPXHOCTH W IMOBEPXHOCTH IPABUIIBLHOM
MUpaMUJbl, TeopeMa O IUIOMAAH OOKOBOM IMOBEPXHOCTH YCEUEHHOW MMHpPaMUJIbL.
CumMeTpuss B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTENIBHO TOYKH, MHPAMOH, IJIOCKOCTH.
DJIEMEHThl CUMMETPUH B NMUpaMuAax, napamienenunenax, IpaBuiIbHbIX MHOTOIPAaHHUKAX.
CumMeTpHs B IPUPOJIE, APXUTEKTYpe, TEXHHUKE, B OBITY, B MPO(ECCHH.

88 IToHsiTHE MHOTOTPaHHUKA, MHOTOI'PAHHBIE YIVIBI, BBITYKJIbIE MHOIOIPAHHMKHU. 1
89 [Tpu3ma, napamienenumnes, Kyo, mupamMua. 1
90 CumMeTpus B MHOTOTPaHHHMKAX, CHMMETpPHs B mpoeccuu. 1
91 Ceuenrsi MHOTOTPaHHHKOB. 1
92 [pakTnyeckas padora Ne 35: 1
Pemenune 3aJa4 Ha BBIYMCJICHHUE TIOIAAW NOBEPXHOCTH MHOI'OI'PAHHUKOB.
93 IIpakTnyeckas padora Ne 36: 1
[TocTpoenue ceueHuii B MHOrOTpaHHUKAX.
CamocTrosiTetbHasi padoTa 00y4yarommxcs 2
Peurenue 3agau Ha cBsI3b MPOU3BOTHON ¥ Tpaduka GyHKINU
Pemienue 3a1a4 Ha HaXoXA€HHE HAMOOJIBIIET0 U HAMMEHBLIETO 3HAaYeHHsI (DYHKIMU
Tema 6.2 Tena | Conep:kaHue y4eOHOr0 MaTepuaJa 3 OK 01, OK 03, I'paxmanckoe
BpalleHus [unmuHapuyeckas TMOBEPXHOCTh, OOpa3yrollue IMIUHIPUYECKOH TOBEPXHOCTH, OCh OK 07 [TaTpuoTtnueckoe
UIMHIPHYECKON ToBepxHOCTH. LlunmHap: ocHOBaHMS ¥ OOKOBas IOBEPXHOCTH, JyxoBHO-
o0pasytomas ¥ OCh, IJIOIAAb OOKOBOW M MONHOM MoBepXHOCTH. KoHMYecKas MOBEPXHOCTb, HPaBCTBEHHOE
o0Opasylomye KOHMYECKOH MOBEPXHOCTH, OCh W BEpIIMHA KOHUYECKOW ITOBEPXHOCTH.
KoHyc: ocHOBaHHMEe M BeplIMHA, OO0pa3yioiias M OCh, IUIOLIAJb OOKOBOM U IOJHOMN
MOBEPXHOCTH. Y CEUEHHBI KOHyC: oOpasyioline M BBICOTA, OCHOBaHUS M OOKOBas
noBepxHocTh. Cdepa W map: LEHTp, paguyc, AWameTp, IJIOMadb MOBEPXHOCTH c(epsl.
BsauMHoe pacrionoxenue cepsl U TNIOCKOCTH, KacaTelnbHas TUIOCKOCTh K cdepe, MIomaib
cheprl. M3o0paxkeHne Tenl BpalleHWs Ha IUIOCKOCTH. Pa3BépTka IMIMHIpa W KOHYyca.
Ceuenuss nuauHApa (HapajuleIbHO M HEPHEHIAMKYISAPHO OCH), CEYEHUS KOHYca
(mapaurennbHOE OCHOBAaHUIO U TIPOXOJISIEe Yepe3 BEPIIUHY), CeUeHHS IIapa.
94 | IuIMHAp U KOHYC, UX CEYEHUSI. 1
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95 [lap u cdepa, ux ceueHus. 1
96 IpakTnyeckas padora Ne 37: 1
M300paxeHnst KPyTiIbIX TENT U UX CEUYEeHUH.
Tema 6.3 Cojaep:kaHue y4eOHOr0 MaTepuajia 4 OK 01, OK 03, I'paxxmanckoe
O0BemMbI 1 [Tonsitrie 06 06BEMe Tena B mpocTpaHcTBe. OCHOBHEIE cBoiicTBa 00BEMOB Ten. Teopema 00 OK 07 [NaTpuotuueckoe
L (OEN 00bEME TPSAMOYTOJIBHOTO MapajuieNienueaa U CIeICTBHA U3 He€. 00beM NHpaMuAbl H [IK 4.1, TIK 4.5 JyxoBHO-
nopepxHocreil | mpmmbl. O0bEM IITHHAPa, KoHyca. O0BEM miapa u miomanb chepsl. [logobHbIE Tena B HPaBCTBEHHOE
Tel npoctpancTBe. COOTHOLIEHUS MEXIY IJIOMIAISIMH MOBEpXHOCTEH, 00béMaMM MOJOOHBIX
TeJL
97 O0BeMbl MHOTOTPAaHHHUKOB, IIFITHH/IPA, KOHYCa, IIapa. 1
98 IIpakTuyeckas padora Ne 38: 1
Penrenue 3aay Ha HaXOXKJICHHUE TUIONIAIU TIOBEPXHOCTH TEJa BPaIICHUSI.
99 IpakTnyeckas padora Ne 39: 1
Berunciienne 00beMOB MHOTOIPAaHHUKOB U TEJl BPaILCHHS.
IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COlEPKAHUE 1
100 IIpakTuyeckas padora Ne 40: 1
PacueT BMECTHMOCTH JKHAKOCTH B COCYAaX pa3HOH GOpMBI.
CamocTrosiTesqibHasi padoTa 00y4Yarommxcs 2
Pemenne crepeomerpuyeckux 3afad Ha BBIYMCICHHE IUIOIIAAN I[TOBEPXHOCTH M 00beMa
MHOT'OI'PaHHUKOB.
Peurenue crepeoMeTpuuecKux 3aa4d Ha BBIYHCICHHUE IJIOMIAIN MIOBEPXHOCTH M 00beMa Tel
BpaLICHUSI.
Pa3nen 7. Teopusi BepOSITHOCTEN M CTATHCTHKA 17
Tema 7.1 Conep:xanue yueOHOro MaTepuaJa 2 OK 01, I'paxxmanckoe
IIpeacrasienu | [IpeacraBieHue JaHHBIX € MOMOINIBI0 Tabmui u auarpamM. Cpemnee apudMeTHUYECKoe, OK 04, OK 05 [TaTpuoTtnueckoe
¢ JaHHBIX M | MeiuaHa, HauOoJblllee M HaWMEHbIEe 3HAYCHMS, pa3Max, AWUCHEPCHs, CTaHJapTHOE JyxoBHO-
onucarejJbHasi | OTKIOHEHHE YMCIIOBBIX HAOOPOB. HPaBCTBEHHOE
cratucTuka | 101 [IpencraBnenue naHHBIX. 1
102 IIpakTnyeckas padora Ne 41: 1
Pemenue 3anay Ha TabiM4HOE U rpadMuecKOe NPEACTaBICHUE JaHHBIX.
CamocTrosiTetbHasi padoTa 00y4yarommxcst 1
Pemenne HEPABCHCTB METOJOM MHTCPBAJIOB.
Tema 7.2 Coaeprxanue yueOHOro MaTepuaJia 8 OK 01, OK 04 I'paxnanckoe
Cay4aiinple | CiyuaiiHble SKCIIEPUMEHTHI (OIBITHI) M CIy4aiHble COOBITHS. DJIeMEHTapHble COOBITHS OK 05 [TaTpuoTnueckoe
coObITHS. (ucxonpl). BeposTHOCTH cityyaifHOro coObITHSI. BIIM30CTh YacTOTBI U BEPOSTHOCTH [IK 4.1, IIK 4.5 HyxoBHo-
Omnepanun Hax | coObiThii. CiyyaiiHbIE OIBITBI C PAaBHOBO3MOXKHBIMU  JJIEMEHTAPHBIMU  COOBITHSMHU. HPABCTBEHHOE
coObITHSAMH | BeposiTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepaum/l Hazx COOBITUSIMH: TMEpECCUCHHUC, O6’LGI[I/IH6HI/I€, IMPOTHUBOIIOJIOXXKHBIC COOBITHSL.
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Huarpammer  Oitnepa. @Dopmyna CHOXKEHHs BEpOATHOCTEH. YCIOBHasg BEpOSTHOCTb.
YMHOXEHUE BepOSATHOCTEH. JlepeBo caydallHOro »skcnepuMeHrta. Dopmysna IOJHOU
BepositHocTH.  HesaBucumbie  coObitus.  OIEHKAa  BEPOSITHOCTH  COOBITHS B
npoecCuOHANBHOM  JeSTeNIbHOCTH, pelIeHuEe MNpOoPEecCUOHANBHBIX 3a7ady Ha
BEPOSATHOCTh COOBITHS, TPUMEHEHHE CTATUCTHYECKUX METOJIOB JUIS PEIICHUs
npoecCHOHANBHBIX 3aa4

103 BeposiTHOCTB cityuaiiHOTO COOBITHSL.

104 DopMyIIBI CIOKEHHE M YMHOKEHHE BEPOATHOCTEH.

IIpodeccnoHAIBHO OPHEHTHPOBAHHOE COIEP/KAHUE

105 Pemenue npodeccoHaJIbHBIX 3a/1a4 HA BEPOSITHOCTb COOBITHS.

106 IIpakTuyeckasi pabora Ne 42:
Penrenue 3aa4y Ha BBIYHMCIICEHUE BEPOSITHOCTH CIYYaliHOTO COOBITHS.

Y I

107 IpakTnyeckas paGora Ne 43:
Pemennie 3a1a4 Ha BBIYMCIICHIE BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHIA.

108 IIpakTuyeckasi padora Ne 44:
Brraucnenue BCpOHTHOCTeﬁ B OIbITax € PAaBHOBO3MOXHBIMHU 3JICMCHTApHBIMHA
MCXOJIaMH.

109 IIpakTuyeckas padora Ne 45:
Pemenne 3a1a4 Ha YCIOBHYIO BEPOSITHOCTb.

HpO(l)eCCHOHaJILHO OPHUCHTHUPOBAHHOC COACPKAHUC

110 IpakTuyeckas paGora Ne 46:
Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3a/1a4.

CamocrosiTeqibHasi pab0oTa 00y4YaroOIMXCcst
Pemmenune 3a7a4 Ha BEIYMCIICHHE BEPOATHOCTEHN CITy4aifHOTO COOBITHSI.
Pemenne norapuMUUeCKUX U MOKa3aTEIbHbIX HEPABEHCTB.

Tema 7.3
DJ1eMeHThbI
KOMOMHATOPH
KU

Coaeprxanue yueOHOr0 MaTepHuaJia

KomOunaropHoe npasuiio ymHokeHus. IlepecranoBku u ¢akropuan. Yucio codeTaHui.
Tpeyroneauk [Mackans. @opmyna 6naomMa HeroToHa.

111 OCHOBHBIE MMOHATHUS] KOMOMHATOPHKH.

112 IIpakTyeckas paGora Ne 47:
Pemenne KoMOMHATOPHBIX 3a7a4.

CamocTosiTeibHAasE padoTa 00yyalouuxcs
UreHune rpaKOB U AMarpaMM.

OK 01, OK 04
OK 05

I'paxxnanckoe
ITatpuotuueckoe
HyxoBHo-
HPaBCTBEHHOE

Tema 7.4
J1eMeHTBI
MaTeMaTH4ecK
Ol CTATUCTUKH

Conep:xanue yueOHOr0 MaTepHuaJia

CnyuaiiHass BenuuuHa. PacrmpeneneHue BeposTHOcTe. Jluarpamma pacmpelneneHusl.
ITpumeps! pacripeienieHuid, B TOM 4UCIIe, TEOMETPUIECKOE 1 OMHOMHUAIIBHOE.
UnciioBbIE XapaKTEPUCTHKHU CITyYalHBIX BEJIWIWH: MAaTeMaTHUEeCKOe OKHIIAHWE, TUCIICPCHUS

OK 01, OK 04
OK 05

I'paxnanckoe
[TaTpuoTnueckoe
HyxoBHo-
HPaBCTBEHHOE
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U CTaHAapTHOE OTKJIOHeHMe. [IpuMeprl mMpuMEHEeHHs MaTeMaTH4eCKOro OKHIaHHSA, B TOM
yHuciae B 33jJadax M3 MOBCEAHEBHOW JKM3HU. MaremaTndeckoe OXuUAaHUe OHHApHOU
Cay4yallHOM BeIMYMHBI. MaTeMaTH4ecKoe OXXHUJAHWE CYMMBI CIy4YaldHBIX BEJIMYUH.
MaremaTrueckoe OXHIaHHE W JIUCIEPCHA TEeOMETPUYEeCKOro W  OMHOMHAJILHOTO
pacmpeneneHuidl. 3aKOH OOJNBLIMX YHCEN M €ro pojb B HayKe, NMPHUPOAE M OOIIecTBe.
Breibopounsiit  Meton wuccnenoBaHuid. [IpuMepsl HEMpepBIBHBIX CITyYalHBIX BEIHYHH.
IlonsiTHE O TUTIOTHOCTH pacIpeleNeHns. 3aJadd, TNPUBOIANINE K HOPMaIbHOMY
pacnpeaenenuio. [loHsTHe 0 HOpMaNbHOM pacHpeAeIeHUH.

113 JluckpeTHas ciyyaiiHas BETMYKHA, 3aKOH €€ pacIpeesIeHusl. 1

114 UrcnoBple XapaKTePUCTUKHA AUCKPETHON CIyYalHON BEIMYWHBI, 3aKOH OOJIBIINX 1
YHCe.

115 [pakTnyeckas padora Ne 48: 1
Haxos/1eHre 4KCIIOBBIX XapaKTEPUCTUK CIy4alHON BEIMYUHBI.

116 IIpakTuyeckast padora Ne 49: 1
Pemenue 3a1a4y Ha BRIYMCICHUE MATEMAaTHUECKOTO OKUIAHUS M JUCIIEPCUH.

117 [pakTnyeckas padora Ne 50: 1
Pemenne 3a1a4 MaTeMaTH4ecKON CTATUCTHKHU.

CamocTrosiTeibHasi padoTa 00y4Yaromuxcst 1

Pemenue 3a1ay Ha BbIUMCIICHUE TJI0IAIM KPUBOJIMHEHHOMN 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

1. Mep3nsk A.I'. Martematuka. AnreOpa u Had. mateM. aHanu3a 10 k1. Yuel. Y.
yp "Benrana-I'pad" 2019

2. Mepznsak A.I'. Maremaruka. Anre6pa v Had. MareM. aHanuza 11 k. Yue6. Yri.
yp "Benrana-I'pad" 2019

3. Mepznsak A.I'. Marematuka. ['eometpus 10 k1. Yue6. Yra. yp "Benrana-I'pad"
2019

4. Mepznsak A.I'. Marematuka. 'eometpust 10 k. Yue6. Y. yp "Benrtana-I'pad”

2019
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I[OHO.]'IHI/ITGJILHLIC HCTOYHUKH

. Mopakosuu, A.I'. Anre6pa u Hauaja MareMaTu4eckoro ananuza. 10 kiacc: B
2 4. Y. 1. YyeObHuk nis ydamuxcsi o00IIeoOpa3oBaTeNbHBIX YUPEXKICHUN
(mpoduneHeiii  ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M.
Mmuemosuna, 2020.

. Mopaxosuu, A.I'. Anre6pa u Hayana maTeMaruyeckoro ananusa. 11 kmacc: B
2 4. Y. 1. YuebHuk s ywammxcs o01ieoOpa3oBaTeIbHBIX YUPEKICHHM
(npoduneueiii  ypoenb) / A.I. Mopakosuu, I1.B. CemenoB. - M.
Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Texkct
HETIOCPEICTBEHHBIN

. MopakoBuu, A.I'. Anre6pa 1 Havyajla MaTemMaTuyeckoro aHanusa. 10 kimacc: B
2 4. Y. 2. 3amayHuK JUIs ydamuxcs oO0I1eo0pa3oBaTENbHBIX YUPEKICHUM
(npodunehuelil ypoBenb) /A.I'. Mopakosuu, JI.O. Jlenumena, JI.W. 3BaBuu [u
ap.] - M. : Muemosuna, 2020.

. MopakoBuu, A.I'. Anre6pa 1 Havyalla MaTeMaTH4yeckoro ananmza. 11 kimacc: 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 IJIsi CTYJ. YUPEXKIEHUU Cpel.npod.
obpazoBanus. — M., 2017.

. bammakoB M.U. MaremaTtuka. COOpHUK 3a7a4 TPOPUIHLHON HATPABICHHOCTH:

y4eb.mocolue sl CTy 1. YUpexKIeHU cpea. npod. oopazoBanus. — M., 2016.

HuTepHer - pecypcsl:

. Beepoccuiickue nateprer-omummuansl. - URL: https://online-olympiad.ru/

. Equnas  xomnmekmms  1mudpoBbIXx  oOpasoBaTenbHBIX pecypcoB. - URL:

http://school-collection.edu.ru /

. OTkpBITHII KOMUTEK. MaTtemaruka. - URL: https://mathematics.ru/
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4. TloBropum marematuky. - URL: http://www.mathteachers.narod.ru/

5. CripaBOYHHUK o MAaTEMATHUKE JUISL IIKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm

6. Cpemuss maremaTryeckas nHTepHeT mkona. - URL: http://www.bymath.net /

7. ®enepanbhblii moptan «Poccuiickoe odpazosanue». - URL: http://www.edu.ru
/

8. ®enepanbHblil IEHTp HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL:

http://fcior.edu.ru /
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5. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUA
YUYEBHOI'O IPEIMETA

KoHTponb U olleHKa pe3yibTaToOB OCBOCHMSI y4EOHOTrO IMpeAMETa PacKphIBAIOTCS 4epes
JIMCLUUIUIMHAPHBIE PE3Y/bTaThl, HAIPaBICHHbIE HAa (OPMHPOBAHUE OOIIUX U MPO(ECCHOHATBHBIX
KOMIIETEHIIHH 110 cofiepKaHUI0 y4eOHOTO MaTepuania.

Oomasi/npodeccHoHATbHASI KOMIIETEHIHS

Tun OLCHOYHBIX MAaTCPHAJI0OB

OK 01 BeiOupats cnocoObl pemieHust 3a1au
npodeccHoHaIbHON JeSITEIIbHOCTH,
MPUMEHUTEIHHO K Pa3IMUYHBIM KOHTEKCTaM.

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKui 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  JUIA  BBIIOJHEHUA  3a1a4

npodeccCHnOHALHOM IeATEIIBHOCTH

TectupoBanue

YcTHbIM onpoc

MaremaTnyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBinenue pe3ynpTaToB  MPAKTUUYECKUX
pabor

KonrponsHas pabora

BrlnonHenne 5xK3aMeHaliMOHHbBIX 3aJaHUl

OK 03 IlnanupoBath U pEaIu30BbIBAThH
COOCTBEHHOE npodeCCUuOHATILHOE u
JMYHOCTHOE pas3BuUTHE,
NPEINPUHUMATENbCKYI0  JeSITEeIbHOCTh B
npodecCuoHaIbHOW ~ cpepe, HUCIOIB30BaAThH
3HaHUS 10 ()MHAHCOBOW 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  0cOOEHHOCTEMH

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 MCXKHaAIIMOHAJIbHBIX u
MCIKPCIIUTUO3HBIX OTHOIJ.IGHHIZ, IMPUMCHATH

CTaHAAPThl AHTUKOPPYIIUOHHOI'O ITOBEACHU A

WNumuBuyansHas caMOCTOsITeNbHAs paboTa
[IpencraBneHne pe3yjiabTaTOB  MPAKTHYECCKUX
pabor

Konrponsnas padora

BeimosHeHne 95K3aMeHaIMOHHbIX 3a/IJaHUN

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

TectupoBanue

VYcrHblii onpoc

MaremaTuyecKui JUKTaHT

WuauBuayanbHas caMoCTOsITeNbHAs paboTa
[IpeacraBienue pe3ynbTaTOB MPAKTHUUECKUX
pabor

Konrponsnas padora

BrlnonHeHne 3K3aMeHalMOHHbIX 3aJaHUl

IIK 4.1 IInanupoBaTh OCHOBHBIE IIOKA3aTENIH
IIPOU3BO/ICTBEHHOT'O MpoLecca

TectupoBanue

YcTHBIN Onpoc

MaremaTHyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBinenue pe3ynbTaToOB  MPAKTUYECKUX
pabor

KonrponsHas padora

BrlnonHenne 5xK3aMeHallMOHHbIX 3aJaHUuil

IIK 4.5 Bectu yueTHO-0TUETHYIO
JOKYMEHTAIUIO

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 gucuMNJIMHAPHBIX (MPeIMETHBIX) ¢ 00pa3oBaTeIbHBIMHU Pe3y/IbTaTaAMH

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
OI1.04 ITpuknagapie IIM.04 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.04.01 Oprannzanus JIOJM ¥ YACTH, HA Tema 1.2 [loBTOpeHUe
JeSITeTbHOCTH paboThI CTPYKTYpHOI'O JBUKEHUE, PAGOTY, Kypca MaTeMaTHKI

HOoJpa3elIcHUs OCHOBHOM IIKOJIBI

IIK 4.1 [InanupoBath
OCHOBHBbIE [TOKa3aTeNn
IIPOU3BOJICTBEHHOI'O
npoiiecca

IIK 4.5 Bectu y4etHo-
OTYETHYIO JOKYMEHTALUIO

CTOMMOCTH TOBapOB U
yCIIyT, HAJIOTH, 33J]a4i U3
o0JacTu yrnpaBiIeHHUs
JUYHBIMA U CEMEUHBIMU
(hMHAHCAMM); COCTABIIATH
BBIPQKCHHUS, YPaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 3a/1a4H,
HCCIeA0BaTh 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, MeuaHa,
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

3aa4 M 33]a4 M3 pa3iIHuHBIX
oOnacTell HayKd W peasbHOUN
KU3HU.
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