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Pabouass mporpamma o6meobpaszoBatenpHoii  muctumuinael Q.07 MaremaTuka
Pazpaborana Ha ocHoe ®I'OC COO (mpuka3z MunucrepctBa oOpa3oBaHust U Hayku PO ot
17.05.2012 r.Ne413 c n3MeHEHUAMHU, BHECEHHBIMU NpUKa30M MuHHCTEpCTBa 00pa30BaHus U
Hayku PO ot 29.06.2017 r. Ne613), mpumepHoii 0011eo0pa3oBaTeIbHOM MPOrpaMMOi CPEeTHETO
oOmrero o6pazoBanus no aucHumuimae «Maremaruka» (YTBepxaeHo Ha 3acegannu CoBera 1Mo
OIICHKE COJep)KaHUsI M KayecTBa MPHUMEPHBIX pabovMX MporpaMM 0O0Ieo0pa3oBaTeIbHOTO U

COLIMAIBHO-TYMaHUTAPHOTO IHUKIIOB CPEIHETO MpodeccnoHaabHoro oopazoBanus. [Ipotokos Ne
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[Tpodeccuonanboe  obOpazoBarensHoe  yupexknaenune «KOJUJIEDK COBPEMEHHOI'O
YITPABJIEHUA»



COJIEP)KAHUE

1. OOmas xapakTepucThka paboyeil mporpaMMbl 0OIIE0Opa30BATEIBHON  AMCIUTUIAHBI

I\ B2 LAY 02 2 ) PP P PP PP PPPPPPPPPPPPPP 4
2. CTpyKTypa # cojiep>KaHnue 00IIe00pa30BaATEITBHON TUCTIHTITIHBL . .....cceeivvveeeesiuiieeeesanereeeesnnens 18
3. YcioBus peanu3aiiy mporpaMMbl 001e00pa30BaATEIbHON TACTIHIIIIHHBL. .........vvvveesirreeeesneee. 36
4. KoHTpOJIb 1 OIICHKA PE3YJIbTATOB OCBOEHUS 00111€00pa30BaTEIbHON JUCHUILTUHBI ................ 38



1. O6mas xapakrepucTuka padoyeii mporpaMmMbl 0011€06Pa30BATENLHOM JUCIHHITHHBI
«MaremaTuka»

1.1. MecTto IMCHUMILIMHBI B CTPYKType mnpodeccHoHAIbHONH 00pa3oBaTeJbHOI
nporpammsl CIIO:

OOmeoOpa3zoBaTenbHas AUCHHUILINHA «MaTemaTuka» SBISETCsS 00s3aTebHON YacThIO
00m1eo0pa3oBaTeNbHOTO NUKIA 00pa3zoBaTenbHON mporpamMmel B cootBerctBHH ¢ @I'OC mo
cnenuansHocTH 38.02.08 Toprosoe nesio

1.2. Ile/iu ¥ IUVIAHUPYeMbIe Pe3yJabTAaThbl 0CBOEHUS TUCHMILIMHBI:

1.2.1. leab AUCHUNIAHBI

Conepkanrie  mporpaMmbl  0OIIe00pa3oBaTeNIbHOM  TUCHUILIMHBI  «MaremaTtuka
HaIpaBJIEHO Ha JIOCTIKEHHE PE3yIbTAaTOB €€ U3YUYCHHS B COOTBETCTBHUH ¢ TpeboBanusimu OI'OC
COO c yuetom npodeccuonanpHoit HanpasieHnoctu GI'OC CIIO.

1.2.2. Tlnanupyemsble pe3yJibTAThl OCBOECHHS 001€00pa30BaTeIbHON JHCHUILUIMHBI B
coorBercTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHune quciuIuinHa uMmeet npu popmuposanuu u passutuu OK u [1K



O01Me KoMIeTeH

I[Inanupyemble pe3yabTaThbl 00y4eHHS

Oo0mue

I[I/ICIII/II[J'II/IHaprIe

OK 01. Beibupats criocoOsbr
pereHus 3a1a4
npodeccuoHaTbHON
JeATeIbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B wactu TpynoBOro BOCUTAHUS:
- TOTOBHOCTh K TPYyZly, OCO3HAHHE IEHHOCTH
MacTepCTBa, TPYI0JIIO0HE;

- TOTOBHOCTh K AaKTUBHOM JCATEIHHOCTH
TEXHOJIOTHIECKOHN u COITMaBLHOM

HAITpaBJICHHOCTH, CIIOCO OHOCTB HHULIUHNPOBATH,

IJIAHUPOBATh HW  CAMOCTOATCIBHO  BBINIOJHATH
TaKYyI0 ACATCIIbHOCTD,

- HWHTEpeC K Pa3IUYHBIM chepam
MpohecCHOHATLHON IeATEIILHOCTH,

OmnageHne  YHHUBEPCAJIbHBIMH  YYCOHBIMHU

[M03HABATENbHBIMU JECHCTBUSIMM:

a) 0a30BBIC JJOTUYCCKUE ACHCTBUS:

- CaMOCTOSITEIHHO (hopMyIUpOBATH u
aKTyaJIM3MpOBaTh MPOOJIEMy, pacCMaTpUBaTh €e
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPH3HAK WU
OCHOBaHHUsS I CPaBHEHHUS, Kiaccu(DUKAIMH W
000011IeHN;

- ONpeneNsTh LEeNH JeATEIbHOCTH, 3a1aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

- BBISBJISTH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B

paccMaTpruBACMBbIX ABJICHUAX,

-BJIQJIETh METOJIaMU JI0Ka3aTeIbCTB, AJITOPUTMAMHU PEIICHUS
3a/1a4; yMeHue (QOpMYIHpPOBATH OMPEEICHUS, aKCUOMBI U

TCOPEMBI, IMPUMCHATH ux, IMPOBOANTH J0Ka3aTCJIbHbIC

pacCyXJIeHHs B XOJI€ PELICHUs 3aa4;

- YMETh ONEPHPOBATH MOHATHIMH: CTEIIEHb YMCIA, Jorapudm
YUCIla; YMEHUE BBINOJHATh BBIUMCICHUE 3HAYCHUH H
npeoOpazoBaHus BBHIPAKEHUNM CO CTEMEHSMH H Jiorapudmamu,

npeoOpazoBaHus IPOOHO-PATHOHATIBHBIX BRIPAKEHUH;

- yMeTb  ONEpUpOBaTh  MOHATUSIMH:  palOHAJIbHBIE,
UppalnoHalbHbIE, MOKa3aTesbHbIE, CTETIEHHbIE,
jgorapumMuyuecKkre, TPUTOHOMETPUYECKHE ypaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;

- yMETb OINEpUPOBaTh MOHATHAMH: (DYHKIUS, HEMpephIBHAS
byHKIMS, nepBooOpasHas, OIpeeIeHHbIN
UHTETpall, yMEHUE HaXOJUTh IPOU3BOJHBIC 3JIEMEHTaPHBIX

IMpOU3BOIHA,

GbyHKIMA, NCTIOIB3Ys CIPaBOYHbIE MaTEPHUAIIbl; HCCIEI0BAThH B
MPOCTEHIINX CiydasiX (YHKIUU Ha MOHOTOHHOCTh, HAXOJHUTh
HauOOJbIINEe W HAMMEHbBIIUE 3HAYCHUS (YHKIUN; CTPOUTH

Fpaq}I/IKI/I MHOT'O4JICHOB C HCIIOJIB30BaHUECM alirapara
MAaTEMAaTUUCCKOTO aHaJIN3a, IMPHUMCHATb HIPOU3BOJHYIO IIpH
peaieHun 3aaa4 Ha JABMOXXCHHC, peuiarb IIPaKTHUKO-

OpUEHTHPOBAaHHbIE 33Jaud Ha HaAuOOJIbIIMNE W HAaUMEHbIIHNE
3HAUEHUs, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;

- YMeTh ONEpHpOBaTh MOHATUSAMH: pallMOHANbHAS (YHKLHS,
N0Ka3areabHas byHKIMS, CTeTeHHas byHKLu,




- BHOCHUTDH KOPPCKTHUBLI B JCATCIBHOCTD,
OLCHUBATb COOTBCTCTBUC PE3YJIbTATOB MLCIIAM,
OLCHUBATb PUCKHU HOCJICIICTBI/Iﬁ JACATCIIbHOCTH,

- Ppa3BuUBATb KPCATHBHOC MBIIIJICHUC [IPpU
PEIICHNH )KU3HCHHBIX np06neM

0) 6a30BBIC UCCIIEIOBATEIHCKHUE ICHCTBUS:
y4eOHo-

HCCTIE0BATEIHCKON M MPOEKTHOM ESATEIbHOCTH,

- BJIAACTh HaBBIKAMU
HaBBIKAMU Pa3peIIeHHs MpooIieM;

- BBISBJISTH NMPUIMHHO-CIICJCTBEHHBIE CBSI3H U
aKTyaJIM3UpOBATh 3a7]a9y, BBIIBUTATh THIIOTE3Y €€
penieHus, HaXOJHUTh apryMeHTBI IS
JIOKa3aTelIbCcTBa CBOUX YTBEP)KICHHM, 3a/aBaTh
rapamMeTpbl U KpUTEPUHU PEIICHHUS;

- aHAIM3UPOBATh MOJYYEHHBIC B XOJE PEIICHUS
3a/1a4yd pe3yibTaThl, KPUTHUYECKHA OLICHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH HM3MEHCHHUE B
HOBBIX YCIIOBHSX;

-- YMETh NIEPEHOCHUTH 3HAHUS B IIO3HABATEIHHYIO
U TIPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

- yMeTb HUHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00JIaCTEH;

- BBIIBUTATh HOBBIE HJIEH, I[peajararb
OPUTMHAJIbHBIE MOIX0/Ibl U PEIICHUS;

U CHOCOOHOCTh  HMX  HWCIOJIB30BAaHUS B

MO3HABaTEILHOM 1 COIUATBLHOM IMPAKTHUKE

norapupmuyueckas QyHKIUs, TPUTOHOMETpUYecKrne (HyHKIUH,
oOparHble (DYHKUIWHU; yMEHHE CTPOUTHh TpauKH H3yUYECHHBIX
(GyHKUMH, UCIO0IB30BaTh I'pauKU PU U3YUYEHUU MIPOLIECCOB U
3aBUCUMOCTEH, IpU pELIeHUH 3ajady U3 JAPYruxX Yy4eOHbIX
IPeAMETOB M 33Jad W3 pEaJbHOM JKHU3HHU; BBIPAXKaTh
(dbopMynamMu 3aBUCUMOCTH MEXKy BEJIMUYUHAMU;

- YMETb pelliaTh TEKCTOBbIE 3a/1a4K Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOIIEHTHI, JOJIU U YacTH, Ha ABIKEHUE, paboTy, CTOUMOCTh
TOBapOB W YCIYI, HAJOTH, 33Jayd U3 OOJACTH YIpaBJICHUS
JIMYHBIMU U CEeMEWHBIMU (PHAHCAMU); COCTABIIAThH BHIPAXKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3a/1a4H,
UCCIIENOBATh  IOJy4EHHOE
IPaBIONOI00HOCTh PE3yIbTATOB;
- YMETb ONEPUPOBATh MOHATUSAMH: CpEeHEEe apU(PMETHUECKOE,

MeauaHa, HauOOJbIlIee W HAaWMCHBIIEE 3HAYCHHUS, pa3Max,

PEUHICHUC n OLICHUBATH

JMCIIepcus, CTaHIApTHOE OTKJIOHEHHWE 4YHCIOBOTO Habopa;
YMEHUE  M3BJIEKATh, HUHTEPIPETUPOBATH  HH(POpPMALHUIO,
IpEJCTaBICHHYI0 B TaliuLax, Ha JAudarpammax, rpadukax,
OTPaXKAIOUIYI0 CBOWCTBA pealbHBIX IPOLECCOB M SIBIICHUI;
IPECTaBIATh MH(YOPMAIUIO C TOMOLIbIO TAOIHUI U AUArPaMM;
UCCIIeIOBaTh CTaTHUCTUYECKUE JIaHHBbIE, B TOM YHCIE C
IPUMEHEHHEM IrpaUuecKrX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;
- YMETb OIEpPUPOBaTh TMOHATHAMHU: CIy4alHBIH ONBIT H
cilyyailHOoe COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS,
YMEHHME  BBIYMCIATH  BEPOSTHOCTH C  HMCIOJIb30BAHUEM
rpau4ecKkux METOJOB; MPUMEHATH (OPMYNbI CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHbIE (aKThl U

(I)OpMy.TIBI npu peHmcHUU 3aJa4, OLCHHUBATH BCPOATHOCTU




peayibHbIX  COOBITHH;  3HAaKOMCTBO  CO  CIIy4alHBIMHU
BEJIMYMHAMHU;, YMEHHE IIPUBOJUTH INPHUMEPBHI IPOSIBICHUS
3aKOoHa OOJIBIIMX YHMCET B MPUPOAHBIX U OOILIECTBEHHBIX
SABJICHUSAX;

- YMETh ONEPHUPOBATH NOHATUAMU: TOUKA, IPsiMasl, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN yroJl, CKPEIMBAOIINECS MPSIMBIE,
MApaJUICIbHOCTh U NEPHEHAMKYISPHOCTh  IPSAMBIX U
IJIOCKOCTEM, YroJl MEXAY NPSMBIMH, YIOJl MEXIY IPsIMON U
IUIOCKOCTBIO, YIOJI MEXKY IIIOCKOCTSIMU, PACCTOSIHUE OT TOUYKH
JI0 TJIOCKOCTH, PACCTOSHHE MEXAY IPSAMBIMH, pPacCTOSHUE
MEXIy IUIOCKOCTAMH; YMEHHME HCIIOJIb30BaTh IPU PEUICHUH
3a7jay U3y4deHHbIE (DAKThl U TEOPEMbI IJIAHUMETPUH; YMEHHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIEro MUpPA;

- YMETb OIIEpPHUPOBATh IMOHATHUSAMH: MHOTOTDAHHHK, CEYCHHE
MHOTIOIpaHHMKa, KyO, Mapajulenenune], npusMa, Nupamuja,
durypa u IMOBEPXHOCTb BpPALICHMS, LWIMHAP, KOHYC, IIap,
cdepa, ceyeHUs QUIypbl BpallleHHs, TIOCKOCTb, Kacarolascs
cdepsl, HUINHAPA, KOHYCa, IUIOLa/lb HOBEPXHOCTH MUPAMU/IbI,
IpU3MbI, KOHYyca, LWINHApA, IUomans chepsl, o0beM Kyoa,
IPSIMOYTOJIBHOTO  Napajule/Ienunena, NUpaMHuabl, IPU3MBI,
LWIMHIPA, KOHYCa, niapa; YMEHHE n300paxkaThb
MHOTOTPaHHUKM M IIOBEPXHOCTH BpAILCHUS, UX CEUYEHUS OT
PYKH, C IIOMOIIBLIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHUE PACIIO3HABATH CUMMETPUIO B IIPOCTPAHCTBE;
YMEHHUE PaclO3HABATh IPABUIIBHBIE MHOTOT'PAaHHUKH;

YMETb ONEPUPOBATH MOHATUAMU: JBUKEHUE B IIPOCTPAHCTBE,
1oJI00HbIE (PUTYPBI B IPOCTPAHCTBE; UCIIOIb30BATh OTHOLIEHUE




IUIOINAJICH MOBEPXHOCTEH M 00BEMOB IMOJOOHBIX (GHUTYp TpU
pelIeHnH 3a/1ay;

- YMCTb BBIYUCIIATH TCOMETPHUYICCKUC BCIIMYNHDBI (IIJ'II/IHa, yrou,
IIomaab, O0OBEM, IUIOMIAAbL

M3y4EHHbIE POPMYIIBI U METOIBI;

MIOBEPXHOCTH), HCIMOJb3Ys
- yMETh ONEpUPOBaTh MOHATUSMM: MPSIMOYroJIbHAs CUCTEMA
KOOpJMHAT, KOOPAUHATHI TOUKU, BEKTOP, KOOPIUHATHI BEKTOPA,
CKJIIPHOE IPOU3BEJECHUE, YroJl MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, NPOM3BEIEHUE BEKTOpa Ha YHCJIO; HAXOIUTh C
MOMOUIBI0 M3yYEHHBIX (OPMYI KOOPIAMHATHI
OTpe3Ka, pacCTOSHUE MEX]LYy IBYMS TOUKAMU;

CepeIUHbI

-yMeTh BBIOMPATh TOAXOMAIIMNA HM3YYEHHBIH METOH IS
pelIeHusl 3a7a4M, pacro3HaBaTh MaTreMaThueckue (akTel U
MaTeMaTUYeCKHEe MOJCIH B TPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;
MaTeMaTU4YEeCKHUX

yMEHHE TPUBOAUTH MPUMEPHI
OTKPBITUA  POCCUMCKOW H  MHPOBOM

MaTeMaTH4YeCcKOi HayKH

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPE/ICTBA
[MOKMCKa, aHAJIM3a U
WHTepIpeTaluy nHpopMaIuu,
1 nH(POPMAITMOHHBIC
TEXHOJIOTHH JIJTS BBIOJTHEHUS
3aa4 nmpogeccuoHaIbHON
eI TeIbHOCTH

B 065acTy IeHHOCTH HAYYHOTO MMO3HAHMUSL:

-c(pOpMHUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAyKd U OOIIECTBEHHON MPaKTUKH,
OCHOBaHHOTO Jranore KYJIBTYP,
CMOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MeCTa B

Ha

HOJIMKYIbTYPHOM MUDE;
- COBEPILUIEHCTBOBAHME SI3BIKOBOM M UUTATEIbCKON
KYJIbTYpbl KaK CpE/ICTBA B3aUMOJAEHCTBHS MEXIY
JIO/IBMU M TTO3HAHUS MUPA,;

- yMETb ONEepUPOBaTh MOHATHUAMHU: palMOHAbHAS (PYHKIIUSA,

byHKIHSA, byHKIIHS,
Jorapupmuueckas GyHKIUSI, TPUTOHOMETPHUECKUE PYHKIIHH,

nokasarejabHas CTEeTeHHAs
oOpaTtHble (DYHKIMH;, YMEHUE CTPOUTh TpadUKU H3YUYECHHBIX
GbyHKIMA, NCTIOIB30BaTh TPAdUKU MIPU U3YYSCHUH POIECCOB U
3aBUCHUMOCTEH, TMPHU pEIIeHUH 3a7ady M3 JAPYruX Yy4eOHBIX
NpeAMETOB W 3aJad W3 peajbHON KU3HU; BbIpaXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIUUYUHAMU;

- YMETb ONEPUPOBATH MOHATUSMHU: TOXKJIECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue,  ypaBHEHHE,  HEPaBEHCTBO,  CHCTEMa

yYpaBHEHMH M HEPaBEHCTB, PaBHOCHJIBHOCTh YypaBHEHHIA,




- OCO3HaHHUC IICHHOCTHU Hay‘-IHOI\/JI JACATCIIBHOCTH,

FOTOBHOCTb  OCYIIECTBJIAITh  IPOEKTHYD U
HCCIIEIOBATENIbCKYHO JESTENbHOCTh
VHAMBUAYAJIbHO U B TPYIIIE.

OBnanenue YHHUBEpCATbHBIMU y4eOHBIMU

IIO3HABAaTCJIIbHBIMU HeﬁCTBHHMH:

B) paboTa ¢ uHpopManuen:

- BJIQJIETh HaBBIKAMH MOJy4YeHHs] MHMOpPMALNH U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATCIBHO
OCYIIECTBIISITH MMOMCK, aHAIIN3, CHCTEMATHU3AIUI0 H
HMHTEpPIpEeTANI0 HHPOPMAIMH Pa3IMYHbIX BUAOB U
(dhopm mpencTaBIeHUs;

- cO37aBaTh TEKCTHl B PAa3JIMYHBIX (opmarax c
y4eToM Ha3Ha4YeHUsT WHGOpMAIMA H  IIEJIeBOM
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO  (GOpMy
NPECTABJICHUS U BU3yAJIN3allNH;

JICTUTUMHOCTD

- OLICHUBATh JOCTOBCPHOCTD,

uHbOpMallMK, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCIMOJb30BaTh CpeACTBa WH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKaTHBHBIX u
OpraHM3aIl[MOHHBIX  3a7ad €  COOJNIOJIEHUEM
TpeOOBaHUIN SPrOHOMUKH, TEXHUKHU OE30MMACHOCTH,
pecypcocOepekeHns, TPaBOBBIX H

HOPM  MH(OpPMaIMOHHON

TUTHEHBI,
ITHYECKHX  HOPM,
0€30I1aCHOCTH;

HCPAaBCHCTB MW CHUCTCM, pPAUOHAJIBHBIC, HPPALUOHAIBHBIC,

MoKa3aTelIbHBIC, CTEIICHHBIC, norapuMUIECKHE,

TPUTOHOMETPUYECKUE YPABHEHHUs, HEPABEHCTBA U CHUCTEMBI;

YMETh peulaTb YpPaBHEHUS, HEPABEHCTBA W CUCTEMBI C

MOMOUIBI0  Pa3lIMYHBIX TPUEMOB; pelaTb YpaBHEHMS,
HEpPaBeHCTBA U CHCTEMbl C [apaMeTpoM; IPUMEHSTh
YpaBHEHHUS, HEPaBEHCTBA, MX CHUCTEMBbl JJs pelleHus

MaTeMaTHYECKUX 3aJ1a4 ¥ 3a/1a4 U3 PA3IMYHBIX 00JIaCTeH HAYKH
Y peajJbHOU KU3HU;

- yMeThb CBOOOJHO OIEPHPOBATH MOHATHSAMH: JBIKCHUE,
MapauIeTIbHBIA  TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH MW B
MIPOCTPAHCTBE, TOBOPOT, MpeoOpa3zoBaHue MOI00Ms, MTOJ00HBIC
(buUTyphl; yMETh pacrio3HaBaTh paBHBIC U MOJ00HBIC PUTYPHI, B
TOM 4YHUCJIE€ B NPHUPOJIE, HCKYCCTBE, apXUTEKType; YMETb
UCIIOJIb30BAaTh ~ T'€OMETPUYECKUE  OTHOIICHUS, HAXOAWTh
reOMETPHYECKHE BEIWYUHBI (UTMHA, YTOJI, IJIOmaab, 00BheM)
IpU pElIeHWU 3aJad U3 JAPYrHX y4eOHBIX NMPEAMETOB U U3

peanbHOM KU3HU




- BJIaJCTh HaBBIKAMH PACIIO3HABAHMS M 3aIUTHI
UHpOpManuy,
JMYHOCTH

nH(pOpMallMOHHON 0€30MacHOCTU

OK 03. [1nanupoBats u
[pean30BbIBATH COOCTBEHHOE
podeccuoHalIbHOE U
ITMTYHOCTHOE Pa3BHUTHE,
MPEMPHHAMATEIECKYIO
NeATeTbHOCTD B
podeccroHalbHOM cdepe,
VCTIOJIF30BATh 3HAHUS 110
(hMHAHCOBOW I'PAaMOTHOCTH B
[Pa3TUYHBIX KU3HEHHBIX
CUTYaIHsIX

B obnact 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:
-- c()OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO ITOBEICHHUS,

- CIOCOOHOCTH OLIEHUBATh CUTYAILIMIO ¥ IPUHUMATh
OCO3HAHHBIC  pEIICHHS,  OPUEHTHPYICh  Ha
MOPAJIbHO-HPAaBCTBEHHBIC HOPMbBI U [ICHHOCTH,

- OCO3HaHWE JMYHOTO BKJIAJa B IOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJUTEIISIM U
(wnu) ApyruM 4jeHaM CeMbH, CO3[ITaHUI0 CEMbH Ha
OCHOBE NPUHATHS  [IEHHOCTEH
CEeMEWHOW XH3HH B COOTBETCTBHH C TPAJAUIUSIMU

HapoaoB Poccuu;

OCO3HAHHOI'O

OBnageHue YHUBEPCAIBHBIMH  PETYISATHBHBIMHU
IEUCTBUSAMU:

a) caMOOpraHu3alIlus:

- CAaMOCTOSITENILHO OCYIIECTBIISATH MO3HABATEIbHYIO
NESATEIbHOCTD, BBISBIATH IMPOOJEMBI, CTAaBUTh H
(dhopmynupoBaTth COOCTBEHHEIE 3a1auu B
00pa30BaTEeNbHON JIEATENHHOCTH M KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSITENIBHO COCTAaBISATh IUIAH PELICHUs
mpoOJeMbl C Y4eTOM HMEIIIUXCS PECYpCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHUM;

- YMETb  OIEpUPOBATh  MOHATHSAMHU:  PALMOHAJIBHEIE,
VUppalMOHAJIBHBIE, II0KAa3aTeNbHbIE, CTEIICHHBIE,
gorapu@MuyuecKkre, TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPAaBCHCTBA, UX CUCTCMBI;
- YMCTb OICPUPOBATH TMOHATHAMHU: MHOTOTPAHHUK, CCUCHHUC
MHOTOTpaHHMKa, KyO, Mapajienenures, npu3Ma, Mupamuia,
durypa u MOBEPXHOCTb BpallleHUs, LUUIMHIAP, KOHYC, LIap,
cthepa, ceueHus: GpuUrypsl BpalieHHs, MIOCKOCTh, Kacaromascs
cdepsl, MIIMHAPA, KOHYCa, TUIOIIAAb TOBEPXHOCTH MAPAMUJIBI,
MPU3MBI, KOHYCa, IWJIWHIpA, TUIomanas cepbl, 00beM Kyoa,
NPSMOYTOJIBHOTO — TTapauIelieIHIea,

nUupaMuabl, I[IPU3MBbI,

HWIMH]IPA, KOHYCa, mapa; YMEHHE n300paxarb
MHOTOTPaHHUKM U TOBEPXHOCTHU BpAIICHUS, MUX CEUEHHUS OT
PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3IEKTPOHHBIX
CPEICTB; YMETh PAclO3HABaThb CUMMETPHUIO B IMPOCTPAHCTBE;
YMETh pacro3HaBaTh MPABUIbHbIE MHOTOTPAHHUKY;

- YyMETh ONEPUPOBATh MOHITUAMH: MPSIMOYrOJIbHAS CHCTEMa
KOOpJMHAT, KOOPAUHATHI TOUKU, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKAJISIPHOE TPOU3BEACHHUE, YroJl MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, NPOM3BEACHUE BEKTOpa HAa YHUCIO; HAXOIUTh C
MOMOIIBI0 M3YyYEHHBIX (OPMYIT KOOPIAMHATHI CEpEeIMHBI

OTpPE3Ka, paCCTOSAHUC MCKAY ABYMSA TOUYKaMU
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- 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;
CrocoOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO

HMIMPOKON 3pyAULIMM B Pa3HbIX OONACTAX 3HAHUM,
IIOCTOSIHHO MOBBIIIATh CBON 0Opa3oBaTENbHBIA U

KYJIbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

HCII0JIb30BAaTh NpPUEMBI pEeQUIEKCUM Uil OLIEHKU

CUTYaIluH, BBIOOpa BEPHOTO PELLICHUS;

- yMeThb OIIGHMBaTh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS M0 X CHUKEHUIO;

B) AMOITMOHAIBHBIA WHTEJUICKT, TIPEAIIOIararoIIHii
c(hOpMHUPOBAHHOCTH:

BHYTpPEHHEM MOTHBAIIHUH, BKJTIOUYAIOIEH
CTpPEMJICHME K JOCTIKEHUIO LEIM M YCIEXy,
OIITUMU3M, MHUIMATUBHOCTD, YMEHHE
JEUCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

- SMIIATHH, BKIIOYAIOLIEH CIIOCOOHOCTh MOHUMATh
SMOILIMOHAJIBHOE COCTOSIHME JPYTHUX, YYUTBIBATh
€ro0 IpH  OCYIIECTBICHMM  KOMMYHHMKalUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIBHBIX HaBBIKOB, BKJIFOUYAIOLINX
CIOCOOHOCTh BBICTPaMBATh OTHOIIEHUS C JPYTrUMU
JIOIbMH, 3a00TUTBCS, TPOSIBIATH HHTEpEC U
paspemiatb KOH(IMKTHI

OK 04. DddexTruBHO
B3alMO/IEHCTBOBATH U
[paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

TOTOBHOCTb K CaMOPAa3BUTHUIO, CAMOCTOSATCIbHOCTU
" CaMOOTIPCACIICHHULO,

- YMeTb ONEepUpoBaTh MOHATUAMHU: CIy4allHBIH OMBIT U
cilyyailHOoe COOBITHE, BEpOSTHOCTh CIYy4alHOTO COOBITHS,
YMETb  BBIUUCISATH  BEPOSTHOCTH C  HCIOJIb30BAHUEM
rpau4ecKux METOJIOB; MPUMEHATh (HOPMYNBI CIOXKEHHUS H
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-OBJIAJICHUE HaBbIKaMU y4eOHo-
MCCIIEIOBATENIBCKOM, MPOEKTHOM M COLMAIbHOMN
NeSITENbHOCTH;

OBnanenue YHUBEpCAJIbHBIMU

KOMMYHUKATUBHBIMHU JICHCTBUSIMH:

0) coBMeCTHas! JESITeTLHOCTD:

- TIOHMMaTh ¥ WCIOJB30BaTh IPEUMYIIECTBA
KOMaHJHOW U MHAMBHIyaIbHOU paboThI;

- TPUHUMATh I COBMECTHOW JESATEIHHOCTH,
OpPraHW30BBIBaTh U KOOPAUHUPOBATH JACHCTBHUSA TIO
€¢ OCTHIKCHHUIO: COCTaBJISTH TIIJIaH JCHCTBHH,
pacnpenensiTh pojiv ¢ yieTOM MHEHHUI y4acTHUKOB
00CYyX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

-  KOODAMHHMPOBaTb M BBHINOJHATH pPadOTy B

YCIOBUAX peasibHOTO, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aHMOICHCTBUS;
- OCYIIECTBIISITh IO3UTHBHOE CTPATETHUECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYAIUAX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.
OsBnanenue

IEUCTBUSAMU:

YHUBCPCAJIIbHBIMU  PETYIIITUBHBIMHA

T) IpUHITHE ceOs U APYTUX JTIOACH:

- IPUHUMATH MOTHUBBI U APTYMEHTBI JPYTUX JFOeH
IIPU aHAJHM3e Pe3yNbTaTOB ACITEIbHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO IPYTUX JIIO/IEH Ha
OIIIMOKH;

- pa3BUBaTh CIIOCOOHOCTh TIOHUMAaTb MHpP C
MO3UIIMU IPYTOTO YeIIOBEeKa

YMHOXXCHHUSI BEPOSITHOCTEH, KOMOWHATOpHbIE (aKThl U
dopMynbl NpU pelIEeHWH 3ajad; OLIEHHWBATH BEPOSTHOCTU
peabHBIX  COOBITHIA; co

3HAKOMCTBO CIIy4aiiHbIMHU

BEJIMYMHAMHU, YMCHHE TPUBOJUTH MPUMEPHI IPOSBICHHUS
3aKO0HA OOJIBIIMX YHCET B MPHUPOJHBIX W OOMIECTBEHHBIX
SIBIICHUSIX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHITHIMHE: CTCIICHB C I[CJTBIM
nmokKasarejeM, KOpEHb HAaTypaJlbHOH CTENEHH, CTENeHb C
paroHaIbHBIM TIOKa3aTeJIeM, CTEIEeHb C JICHCTBUTEIBHBIM
(BEIIECTBEHHBIM) TIOKa3aTesieM, Jorapudm 4UuCiIa, CHUHYC,
KOCHHYC ¥ TAHT€HC TIPOM3BOJILHOTO YHCIIA;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHSAMU: TpaPUK (YHKITHH,
oOparHass (yHKUMsS, KOMMO3UIUSA (YHKIUH,
byHKIUA, KBaapaTU4Hass (YHKIUS, CTeneHHas (QYyHKIHS C
HEeNbIM  TI0Ka3aTesieM, TPUTOHOMETPHYECKHE  (YHKITHH,
oOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKIIMH, MMOKa3aTeabHas |
norapudmudeckas QYHKIUHA, YMETh CTPOUTh Tpaduku
(GYHKIIUN, BBITTOJIHATH IPE0Opa3oBaHus rpaduKoB )YHKIIHIA;

- yMETb WHCIOJb30BaTh Tpaduku (QYHKUIUN A8 H3ydeHUS

JINHEHHaA

HPOLIECCOB M 3aBHCUMOCTEH NpH pelIeHUH 3ajad U3 Jpyrux
y4eOHBIX MpPEIMETOB U M3 peaJbHOM JKU3HHU; BBIpAXKAaTb
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMUYNHAMU;

- CBOOOJHO ONEpHpPOBaTh MOHATHSAMU: YETHOCTh (YHKLUH,
HNEPUOMYHOCTh  (YHKLMH, OrPAaHUYEHHOCTh  (DYHKIHH,
MOHOTOHHOCTb (DYHKIIMH, 3KCTpeMyM (YHKLIMHU, HAUOOJIbIIEE U
HalMEHbllee 3HAaueHus (QYHKIUM Ha MPOMEXKYTKE; yMETh
IPOBOJIUTH UCCIIeI0BaHUE (DYHKIINU;
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- YMETh HCHOJB30BaTh CBOWCTBA M rpaduku (YyHKIUH s
pelIeHusl ypaBHEHH, HEPaBEHCTB M 3aJad C IapaMeTpamu,
n300paxxaThb

Ha KOOpHHHaTHOﬁ INIOCKOCTH  MHOXKCCTBA

pELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05. Ocy1iecTBasiTh yCTHYIO
1 TUCHBMCHHYO
KOMMYHHUKAIHIO Ha
rOCyJIapCTBEHHOM SI3BIKE
Poccutickoit ®enepanyu ¢
y4eTOM 0COOeHHOCTEH
COIMAIBHOTO U KYJITBTYPHOTO
KOHTEKCTa

B o6nacTu 3cTETUUECKOr0 BOCIIUTAHHUS:
- OCTCTHUYCCKOC OTHOHICHHUE K MHPY, BKIIOYasa

OCTCTHUKY 6I>ITa, HAay4YHOT'O Hn TCXHHUYCCKOI'O

TBOPYECTBA, CMOPTa, Tpyda M OOIIECTBEHHBIX
OTHOIIICHUM;

- CIOCOOHOCTh BOCIIPUHUMATH Pa3JIMYHBIC BHUJIbI
WCKYCCTBa, TPAIUIMA W TBOPYECTBO CBOETO H
JIpYyruX  HApoJOB,  OUIYIIATh
BO3/ICHCTBUE UCKYCCTBA;

- YOXIEHHOCTh B 3HAYMMOCTH JUIsl JTUYHOCTH W
00111ecTBa OTEUECTBEHHOTO U MUPOBOTO HCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPaJAWLUNA U HApOJHOTO

OMOIIMOHAJIbHOC

TBOPYECTBA;
- TOTOBHOCTh K CAMOBBIP&KEHHIO B Pa3HbIX BHIAX
UCKYCCTBa, CTPEMJICHHEC TMpPOSBISATh  KadyecTBa
TBOPYECKOM JTMYHOCTH;

OginazieHue YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMU JICHCTBUSIMU:

a) oOieHue:

- OCYIIECTBJIATh KOMMYHHKAIIUM BO BCeX cdepax
JKU3HU;
- pacnio3HaBaTh HEBEpOAIbHBIE CPEACTBA OOIIECHUS,

IIOHUMAaTb 3HA4YCHUC COMMAJIbHBIX 3HAKOB,

- YMETh OTNEPUPOBATH MOHATUAMH: CpeHEe apuPMETUUECKOE,
MeauaHa, HauOoJbIllee W HAUMEHBIIEE 3HAYCHMS, pa3Max,
JUCrepcusi, CTaHJapTHOE OTKJIOHEHWE YHCIOBOro Habopa;
YyMEHHE  W3BJICKaTh, HMHTEPIPETUPOBATh  HH(MOPMAIIUIO,
MPE/ACTABJICHHYI0 B TaONWIaX, Ha JauarpaMmax, rpadukax,
OTpaXalollyl0 CBOMCTBa peaibHbIX IPOLECCOB U SBJICHUM;
MIPEACTABISITHE HHOOPMAITUIO C TIOMOIIBIO TAOJIUII U TUATPaMM;
UCCIIeZIOBaTh CTaTUCTUYECKHE JIaHHBbIE, B TOM YHCJIE C
IpUMEHEHHEM TpadUuecKux METO0B
CPEJICTB;

- YMETh ONEpUpPOBaATh MOHATUAMU: TOUKA, IPAMasi, TNIOCKOCTb,

MPOCTPAHCTBO, IBYTPAHHBIN YTrOJl, CKPEIIUBAIOILIUECS MPSMBIE,

U BJICKTPOHHBIX

napasieIbHOCTh NEePIEHAUKYIAPHOCTh  MPSIMBIX
IUIOCKOCTEH, yroJl MeXIy HPSMBbIMU, YroJl MEKIY NMPSMON U
IJIOCKOCTBIO, YTOJI MEXKIY IIIOCKOCTAMU, PACCTOSTHHE OT TOUKU

u u

JI0 IJIOCKOCTH, PACCTOSHUE MEXJYy HPSMBIMH, DPACCTOSHUE
MEX]y TJIOCKOCTSMH;

- YMETb UCIOJIb30BaTh MIPU PELICHUU 33]a4 U3yYEHHbIE (haKThI
U TEOpPEMBI YMEHHE OLEHMBATh pPa3Mepbl
00BEKTOB OKPYXKAIOLIET0 MUPa

IJIaHUMETPHUHU,
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pacno3HaBaTh IIPEAIIOCBHIIKU KOH()IUKTHBIX
CUTYyalluil ¥ CMsryaTb KOH(IUKTBI;
- Pa3sBEpHYTO M JIOTMYHO M3Jararb CBOK TOUYKY

3pCHHA C UCITIOJIB30BAHHUEM SA3BIKOBLIX CPCACTB

OK 06. [TposiBasiTH
IpaXTaHCKO-TIAaTPHOTHICCKYIO
MMO3UITHIO, ICMOHCTPHPOBATH
OCO3HAHHOE TIOBEJACHNE Ha
OCHOBE TP IMIIMOHHBIX
00IIIeYEITIOBEUECKUX
[ICHHOCTE, B TOM YHCJIIE C
YI€TOM rapMOHHU3AIUN
ME)KHAITHOHAIBHBIX M
MEKPETUTHO3HBIX OTHOIIICHUH,
MMPUMEHSTH CTaHIAPThI
QHTUKOPPYIITHOHHOTO
[TOBEICHUS

- OCO3HaHue  OOyYaroIUMUCS  POCCUHCKOM
Fpa)KI[aHCKOﬁ NACHTUYHOCTH,

- LEJCHANpaBICHHOE  PAa3BUTHUE  BHYTPEHHEHN
II03UIINHN JINYHOCTHU Ha OCHOBEC AYXOBHO-

HPaBCTBEHHBIX IIEHHOCTEN HaponoB Poccuiickoi
denepanyu, u
KYJIbTYPHBIX Tpagulliid, (GOpMUPOBAHUE CUCTEMBI
[IEHHOCTHO-CMBICJIOBBIX ~ YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO MHUPOBO33PEHUS,
MPaBOCO3HAHUA, KYJIBTYPHI,

CIIOCOOHOCTH CTaBUTh eI U CTPOUTH ) KU3HCHHEBIC

HUCTOPHUYCCKUX HalTMOHAJIbHO-

3HAYUMBbIX

3KOJIOTMYECKOHU

I1JIaHBbI,
B gactu I'paAXKaAaHCKOI'0 BOCIIUTAHUA:

- OCO3HAHHUC CBOMX KOHCTUTYHHMOHHBIX IIpaB H
O6ﬂ33HHOCTCﬁ, YBAXXCHHEC 3aKOHA U IIPABOIIOPAIKA,
- IIPUHATHEC TPpaAUIIHUOHHBIX
06H_[e‘IeJ'IOBe‘IeCKI/IX

HAI[OHAJIbHBIX,
I'YMaHHUCTUYECKUX u
JI€MOKPATHYECKUX [[CHHOCTEH;

- TOTOBHOCTH  NPOTHBOCTOSITH  HICOJOTHH
IKCTPEMU3MA, KceHo(poOouH,

AUCKpUMHHAIIUNU TI0 COLIMAJIbHBIM, PCIIMTHO3HBIM,

HallMOHAJIKU3Ma,

PpaCoBbIM, HAHUOHAJIbHBIM ITPU3HAKAM
- TOTOBHOCTb BECTU COBMCCTHYIO HNCATCIBHOCTH B
HHTEpPCCAX IpaKAaHCKOI'0O O6H.[€CTBa, Yy4aCTBOBATb

- YMETh peIIaTh TEKCTOBBIC 33/Ia4H Pa3HbIX THITOB (B TOM YHCIIE
Ha MPOTICHTHI, JOJIM M YaCTH, Ha JABM)KCHUE, padOTy, CTOMMOCTh
TOBApOB W YCIIYT, HAJIOTH, 33aJa4d W3 OO0JAcTH YIpPaBICHHUS
JUYHBIMU U CEMEHHBIMY (DHHAHCAMU); COCTABIIATH BBIPAKCHHUS,
YpaBHEHUs, HEPABCHCTBA M MX CHCTEMBI TI0 YCIIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh  TOJIyYEHHOE  pelieHHne W OICHUBATh
NPaBIOTI0I00HOCTE PE3yIbTATOB;

- *yMemv onepuposamov nousmuaMU: onpeoeiienue, aKkcuoma,
meopema, cieocmeue, C8OUCMB0, NPUHAK, 0OKA3AMeNbCma0,
PABHOCUNbHBIE  (DOPMYAUPOBKU;  YMemb  (OPMYIUPO8aANb
obpamuoe u NPOMUBONONIONCHOE YMBEPIHCOeHUE, NPUBOOUND
npumepvl U KOHMPHPUMEDPHI,  UCHOIb30BAMb  MEmOoo
Mamemamuyeckol UHOYKYUU, NPOBOOUMb O0KA3AMeNbHble
paccyscoenus npu peuwlenuu 3a0ad, OYeHUusamv J02UYECKVIO
NPABUILHOCHb PACCYHCOCHUL,

- *ymemso Cc80000HO onepuposams NOHAMUAMU.
nocnedo8amenbHOCHb, apugmemuueckas npoepeccusi,
2ceomempuyeckas — npozpeccus, — OecKOHeuHO  YObleawast
2eoMempuiecKast npoepeccusi; ymems 3a0dasamo
noCie0o8amenlbHOCMY, 6  MOM  Yucie ¢  NOMOWbBHO
PEKYPPEHMHBIX POPpMYIL;

- *yumemsv 6viOUpamv NOOXOO0AUUL MemOO 0N peuleHus
3a0ayu; NOHUMAHUE 3HAYUMOCU MAMEMAMUKU 8 U3YYeHUU
APUPOOHBIX U O0OWECTNBEHHBIX NPOYECCO8 U ABILEHULl, YMemb
PACnO3HABAMb  NPOsGIEHUe  3AKOHO8 — MAMEMAmuku 6
uckyccmee, ymems NpugoOOUmMs HPUMEPbl MAMEMAMUYECKUX

OMKPBLIMULL POCCULUCKOU U MUPOBOU MAMEMAMUYECKOU HAYKU
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B CcamMOympaBJeHHH B 0011e00pa3oBaTeIbHON
OpraHu3aluu U JIETCKO-FOHOLIECKHUX
OpraHu3aIusx;

- YMEHHME B3aUMOJICUCTBOBATh C COLHMAIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C MX (PYHKIHUSIMU U
Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMaHUTapHOM M BOJIOHTEPCKOU
NeSITeNbHOCTH;

MaTPUOTHIECKOTO BOCTIUTAHUS:

- c(OpPMHPOBAHHOCTh POCCHUMCKON T'paskIaHCKOU
WJIEHTUYHOCTH, TAaTPUOTHU3MA, YBAKEHHUS K CBOEMY
Hapoay, 4YyBCTBA  OTBETCTBEHHOCTH  I€pen
Poaunoii, ropiocty 3a cBoM Kpai, cBoro Pomuny,
CBOM SI3BIK M KYJIbTYpPY, HPOLLJIOE M HACTOsIIEEe
MHOTOHAIMOHAIIBHOTO Hapoja Poccuu;

- ILICHHOCTHOE OTHOUIEHUE K TIOCYJIapCTBEHHBIM
CUMBOJIaM, HUCTOPUYECKOMY U  I[PUPOJHOMY
HACJeINI0, MaMSITHUKAM, TpPAaJULUSIM HapoJO0B
Poccun, noctmxenusim Poccun B Hayke, HCKYCCTBE,
CHOPTE, TEXHOJIOTUSIX U TPYAE;

- uelHas yoeKIEHHOCTh, TOTOBHOCTh K CIIY>KEHHUIO
u 3ammre OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

OCBOCHHBIE  OOYYAIOIIMMUCS  MEXIPEIMETHbIC
MOHITHUST W YHHBEpCalbHbIe Yy4eOHbIE NEHCTBUS
(perynaTuBHbIE, MO03HABATENbHBIE,
KOMMYHUKATUBHBIC);
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- CIIOCOOHOCTD ux UCHOJb30BaHUSA B

IIO3HABATEIIbHOW M COLMAJIBHOM  IIPAKTHKE,
TFOTOBHOCTb K CaMOCTOSATEIbHOMY IJIAHUPOBAHUIO
U OCYIIECTBJIEHUIO  Yy4ueOHOMU
OpraHu3anuy  y4yeOHOro

neaarorn4yCCKuMHu pa6OTHI/IKaMI/I H CBEPCTHUKAMHU,

JESITENIbHOCTH,
COTPYAHMYECTBA  C

K YYacCTHIO B TIOCTPOCHHH WHIUBHIyaTbHON
00pa30BaTeNIbHON TPAaeKTOPHUH;

- OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COUAIBHOM
JeSITETbHOCTH

OK 07. ConelicTBOBaThL
COXPAaHEHUIO OKPYKaIOIIEH
Cpelbl, pecypcocOepekeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHUH KIIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPOMN3BOJICTBA, Y((HEKTUBHO
NIeCTBOBATH B UPE3BbIYAHBIX
CUTYaIHUSIX

- HE TPUHUMATH JIEUCTBUS, MPUHOCSIINE BpPEI
OKpY»Kalolllen cpene;

- yYMeTb TPOTHO3MPOBATH HEOJIArOTPHUSITHBIC
9KOJIOTUUECKHE TOCIEICTBHUS MPEITPUHUMAEMBIX
JEWCTBUI, IPEIOTBPAILATh UX;

- PacHIMPHUTh OMBIT JACATEIBHOCTH KOJOTHUYECKOU
HaIPaBJICHHOCTH;

- paspabaTpiBaTh IUIaH pEHICHUS MPOOJIEMBI C
YU4ETOM aHalIMu3a HUMEIOMINXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBISITh  IIEJICHANPABICHHBIA  MOUCK
MepeHoca CpeAcTB W crmocoOOB  JICHCTBUS B
npodeccuoHaNbHYIO Cpemy;

- YMETh MEPEHOCUTh 3HAHUS B NO3HABATEIbHYIO U
MPAKTHYECKYIO 001aCTH KU3HEIEATEbHOCTH;

- YMETh OIEPHPOBATH TMOHATUAMHU: (YHKIUS, HETpEphIBHAS
GyHKIMSA, TPOW3BOJHASA, TMEepBOOOpa3Has, OMpeaeICHHBII
WHTETpaj, YMETh HaXOIUTh IPOU3BOIHBIC AIEMEHTAPHBIX
(GyHKIUH, UCTIONB3YS CIPAaBOYHBIC MAaTEPUAIIbI; HCCIICIOBATh B
NPOCTEUIINX ClTydasiX (PYHKIIMM Ha MOHOTOHHOCTh, HAaXOJUTh
HauOOJIbIINEe W HAaWMEHbBIINE 3HAYCHUs (PYHKIUH; CTPOUTH

Fpa(l)I/IKI/I MHOT'O4JICHOB C HCIIOJIBb30BaHHUEM arapara
MAaT€MaTUYCCKOIO aHaln3a;, IIPHMCHATH IIPOU3BOJHYIO IIpHU
pEeICHUN 3aJa4 Ha JABMKCHUC, peuiaTb IMPaKTHUKO-

OpUEHTHPOBAaHHbIE 33aJaud Ha HAWOOJIbIIMNE U HAUMEHbIINE
3HA4YEHUs1, Ha HAXOXAECHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATh NOHITUAMMU: JABWKEHUE B IIPOCTPAHCTBE,
10/1I00HbIE (PUTYPBI B TPOCTPAHCTBE; UCIOIb30BATh OTHOILIEHHE
Iomazael MmoBepxHocTed U 00bEMOB MOJOOHBIX (UTYp TpH
pEILIEeHNN 33/a4;
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- OpeajiaraTb HOBBIE MPOEKTHI, OLICHUBATh UIEU C
MO3ULIMU HOBU3HBI, OPUTMHAIILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

- JlaBaThb OULEHKY HOBBIM CHUTyalldsiM, BHOCHUTH
KOPPEKTUBBI B JIEATEIIbHOCTh,  OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM

- YMETh BBIUUCIATH T€OMETPUUYECKUE BEJIIMYUHBI (IJIMHA, YTOJI,
wIomanab, 00beM, IUIOM@AAb IOBEPXHOCTH), HCIONIb3Ys
U3y4eHHBIE (POPMYIIBI U METOIBI
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2. CTPyKTYpAa U cojiepKaHue 0011e00pa30BaTeIbHOMN ANCIUTIIHHBI

2.1. O6beM AUCHMILIMHBI U BUABI Y4eOHOI padoThl

Bua yueOHoii padoTsl Oobvem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrPaMMbl THCHUNIHHBI 312
B T.4.

OcHoBHOE coJep:kaHue 276
TEOPETHIECKOE 00yUeHHE 214
MPaKTUYECKHUE 3aHATHS 62
IIpodeccuonaTbHO-OpHEHTHPOBAHHOE CO/IEPKAHNE (COAepKaHNe 36
NMPUKJIATHOTO MOILYJIS)

BT. 4.

TEeOpeTudYecKoe o0yueHue 4
MPaKTUYECKHUE 3aHATHS 32
NuauBuayaabHbIi NPOEKT (0a/iem)™ ™

IIpomeskyTouHas arTecTanus (IK3aMeH)
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2.2. TemaTu4eckuii MJIaH U coiepKaHNe TUCHUTLIHHBI

Conepxanue yueOHOro Marepuasa (0CHOBHOE U NMPOPecCHOHATBHO-

HaumeHoBaHue pa3iesioB . | O0bem dopmupyembie

OPHEHTHPOBAHHOE), 1a00pPaTOPHbIE U MPAKTHYECKHE 3AHATHSA, IPUKJIAHOM
U TeM 4acoB KOMIIeTeHIIMH
MOAYJ1b (NPH HAJIUYHMH)
1 2 3 4

OcHognoe cooeprcanue

Pa3nen 1. IloBTopeHue kypca MaTeMaTHKU OCHOBHOM IIKOJIbI 18

Tema 1.1 Conepxxanue yueOHOro MaTepuasia

Lens u 3ama4n ba3oBble 3HaHMS M yMEHUS [0 MaTeMaTUKe B MNPOPECCHOHATBHOM M B

MaTeMaTHKHU IpU MTOBCEHEBHOM AESTENbHOCTU 2

OCBOCHMH CIICIIUATIBHOCTH | KomOuHuposanHoe 3auamue

Tema 1.2 Conep:xaHue y4eOHOT0 MaTepuasia

Yucna v BBIYUCIICHHUSL. JleiictBUsT ~ Hax  TOJNIOKUTENBHBIMM M OTPULATENBHBIMH  YHCIAMH,

Beipaxenus u OOBIKHOBEHHBIMU U JIECATUYHBIMU Apo0siMuU. J[elicTBUS cO cTeneHs MU, POpMYIIbI 5

npeoOpa3zoBaHus COKPAIIEHHOTO YMHOYKEHHUSI.

. - Iéom6unup06annoc; 3anamue OK-01, OK-02, OK03,

ema 1.3. oJep:xaHue yueOHOro MaTepuasa : : :

I'eomerpus Ha mnockoctd | IpodreccnOHANIBLHO-0PHEHTHPOBAHHOE coepxaHue (comep:xanue % 0(;16, OOI;_OOS% O
NMPUKJIAJTHOT0 MO/1YJIfA) ) ’
Buner mnockux ¢uryp u ux miomanb. [IpakTuko-opueHTHpOBAaHHBIC 33/1a4l B
Kypce reOMeTpHUH Ha INIOCKOCTU

Tema 1.4 Conepxanue yueOHOro Marepuaia

IIpouentHeie Beruncinenus | [IpocTeie MPOIEHTHI, pa3Hble CIOCOObI X BhIYUCIeHHS. CI0XKHBIE IPOIICHTHI 9
Ilpakmuueckoe 3anusamue

Tema 1.5 Coaepskanue y4e0HOIro MaTepuania

VYpaBHeHUs ¥ HEPAaBEHCTBA | JInHeWHbIe, KBaApaTHbIE, IPOOHO-IMHEWHbIC YPABHEHUS U HEPaBEHCTBA 9

HpaKmulteCKoe 3aHamue

Tema 1.6

Conepxxanue yueOHOro MaTepuasia
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Cucrembl ypaBHeHuid U | CriocoOBbI pemeHus CHCTEM JIMHEHHbBIX ypaBHeHH. [TlonsTus: matpuna 2x2 u 3x3, 6
HEPABEHCTB onpenenutenb Marpuibl. Meron 'aycca. CucteMbl HEIMHEMHBIX YpaBHEHMIA.
Cucrembl HEpaBEHCTB
Kombunuposannoe sansimue
Conepxxanue yueOHOro MaTepuasia
BxoaHoii KOHTPOJIb Boruncnenus u npeoOpas3oBaHMs. YpaBHEHHs] U HEpaBEHCTBA. l'eomerpusi Ha 2
TIJIOCKOCTH
Paznen 2 IlpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE. 18
Tema 2.1. Conepxxanue yueOHOro MaTepuasia
OCHOBHBIE TTOHATHUS [Ipeamer crepeomerpun. OCHOBHBIE TOHATHA (TOYKa, NpsiMasi, TJIOCKOCTD,
CTepEOMETPUH. npocTpancTBo). (OCHOBHBIE aKCHOMBI  cTepeoMmerpuu. Ilepecekarommecs,
Pacrnionoxenne npsAMBIX U | mapa/uleibHbIE M CKPEIIMBAIONIUECS MpPsMbIE. YTOI MEXAy MNPSAMBIMA B 9
IJI0CKOCTEN npocTpancTBe. [lepneHauKyaspHOCTh MpsAMBbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE
burypsr
Kombunuposannoe 3ansmue
Tema 2.2. Conepxanue yueOHOro Marepuaia
[MapannensHOCTs MpAMBIX, | [MapamtenbHeie mpsmas M IIockoctb. Omnpenencuue. IIpusnak. CpoiicTBa (C
OpsAMOM M IUIOCKOCTH, | joKa3aTeiabcTBOM). IlapamtensHbie  iockocTd. Omnpenencuue.  IIpu3Hax. OK 01, OK 03,
IUIOCKOCTEM CaoiicTBa (¢ g0KazarenbcTBOM). Terpasap u ero snemeHTsl. [lapamienenumnesn u 4 OK 04, OK 07
ero anemeHThl. CBOICTBa MPOTUBONOJOXHBIX TpPaHEl W JAuWaroHaieu
napaienenunena. [locrpoenue ceuennii. Pemenue 3anay.
Kombunuposannoe 3ansamue
Tema 2.3. Conepxanue yueOHOro Marepuaia
[leprneHAMKYISIPHOCTH [lepnennukynapusie npsmbie. [lapamiensHbie MpsiMble, MEPHEHAMKYISPHBIE K
HPSMBIX, TIPAMOU U mwiockocTd.  IIpu3Hak  NEepHeHAMKYISIPHOCTH  HPSAMOM U IJIOCKOCTH.
IJIOCKOCTH, TUIOCKOCTEH Hoxa3zarenbcTBo. [lepnennukynsp v HakioHHasA. [leprieHMKyaspHBIE MIIOCKOCTH. 2

[Ipu3Hak nepneHIuKyIIpHOCTH IUIockocTed. JlokasarenscTBo. PaccrostHus B
IIPOCTPAHCTBE

KOM6HHMPOGCZHHO€ 3aHAamue

Tema 2.4,

Conepxanue yueOHOro MaTepuaia
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Teopema o Tpex

TeopeMa o Tpex neprneHAuKyIspax. [Joka3zarenbcTBO. YTosl MEXIy NMpAMON U

HEPIEHANKYIIIpax IJIOCKOCTBIO. YTO0JI MEXAY IJIOCKOCTSIMHU 4
Kombunuposannoe 3ansmue
Tema 2.5. IIpodeccuoHANBHO-OPUEHTHPOBAHHOE coepxxaHue (comep:xanue
[TapasnensHele, NPHUKJIATHOTO0 MOAYJIS)
MePIIEHAUKYIISIPHBIE, Axcuombl  crepeoMeTpud. [lepneHIUKYISIpHOCTE MPSIMOM U IJIOCKOCTH,
CKpEILIMBAIOIINECS NIPAMBIE | MapasjieIbHOCTh JBYX NpsIMBIX, NePHCHANKYIAPHBIX MJIO0CKOCTH, 4
MEePIEeHIUKYIIIPHOCTb IJIOCKOCTEN
Ilpakmuueckoe 3ansamue
Tema 2.6 ConeprxaHue yueOHOro MaTepuasia
Pemenue 3anau. Ilpsmele u | PacrosioxeHne NpsIMbIX U MJIOCKOCTEH B MPOCTPAHCTBE. [leprneHanKyIsIpHOCTD 1
IJIOCKOCTH B MPOCTPAHCTBE | mapasuIeIbHOCTh NPSMBIX U IIockocTel. CKpelmBaronecs npsMole 2
KounTtponsHnas pabota
Pa3nen 3. KoopauHaThl 1 BEeKTOPbI 18
Tema 3.1 Conep:xaHue yueOHOro MaTepuasia
JlekapToBBl KOOPAUHATHI B | JlekapTOBBI KOOPAUHATHI B MpocTpaHcTBe. [IpocTeiiniue 3a1a4un B KOOpANHATAX.
HpOCTpaHCTBe. PaccrosHue | PaccTosiHue MEXIy ABYMsI TOYKAMHU, KOOPIHHATBI CEPENHbBI OTPE3Ka
MOy ABYMA TOUKAMH. ' ks vbunuposannoe 3ansmue 4
Koopaunatsl  cepeluHbl
OTpe3Ka
Conepxanue yueOHOro Marepuaia OK-02, OK-03, OK04,
Bextoprel B npoctpancTtBe. Ci0X€HHE U BBIYMTAHUE BEKTOPOB. YMHOMKEHHE OK-07
Tema 3.2 BeKTOpa Ha uucio. KomiutaHapesle BekTOpbl. CKalsipHOE NPOU3BEICHHE
BeKTopel B IPOCTPAaHCTBE. | BEKTOPOB. Pa3znoxkeHne BeKTopa MO TpPeM HEKOMIUIAHAPHBIM BEKTOPaM.
YTroa Mexay BEKTOpaMH. KoopaunaTs! BekTOpa, CKaIIpHOE TPOU3BEACHNUE BEKTOPOB B KOOPAUHATAX, YroJl 6

CkansipHO€ IPOU3BEICHHE
BEKTOPOB

MCKAY BCKTOpaMH, Yrojgx MCxKAy HpﬁMOﬁ U IUIOCKOCTBIO, YroJl MCKAY
IJIOCKOCTAMMU. YPaBHCHI/Ie IIJIOCKOCTH. FeOMeTpI/I‘leCKI/Iﬁ CMBICJI ONIPCACTIUTCIIA
2x2

KOM6HHMPOGCZHHO€ 3aHAamue

Tema 3.3

Conepxxanue yueOHOro MaTepuasia
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IIpakTuko-
OPHUEHTUPOBAHHBIE 33/1a41

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOILYJIS)

coepxxaHue (coneprxanue

Ha KOOPJAUHATHOMN KoopannartHas miockocTs. Beruncienue paccTosHUM U INIOMAJAEN Ha IIJIOCKOCTH. 4
IIJIOCKOCTH KonuuecTBeHHbIE pacyeTs
Ilpakmuuecxoe 3anamue
Conepxxanue yueOHOro MaTepuasia
JlexapToBBI KOOPAMHATHI B TPOCTpaHCTBE. BekTopsl B nmpocTpancTe. ClokeHHe
W BBIUATAHHE BEKTOPOB. YMHOXKE€HHE BeKTOpa Ha 4ucio. KomrutanapHbie
Tema 3.4 BeKTOPHI. CKasIpHOE MPOM3BEIEHUE BEKTOPOB. PasziokeHue BEKTOpa MO TPeM
Pemrenne 3anau. HEKOMIUTaHApHBIM BekTopaM. [Ipocrenmue 3a1aun B koopauHatax. KoopauHarsl 4
KoopauHaTs! 1 BEKTOPHI BEKTOPA, PACCTOSIHUE MEXKIYy TOYKaMH, KOOPAWHATHI CEPEIUWHBI OTpe3Ka,
CKaJIIPHOE TIPOM3BEJCHHE BEKTOPOB B KOOPAWHATAX, YrOJ MEXKIY BEKTOpaMH,
YTOJI MEXKTY MPSIMOM U TIIOCKOCTBIO, YO MEXY INTIOCKOCTIMU
Koumponvnasa paboma
Pa3nen 4. OcHoBbI TpUTOHOMETpHHU. TpUTroHOMeTPUYecKHe (PYHKIMHU 40
Tema 4.1 Conep:xanue y4eOHOT0 MaTepuasia
Tpuronomerpuieckue Papnannas mepa yria. [ToBopoT Touku BOKpyr Hadaiia koopauHat. OnpeaeneHue
(GyHKIMM TPOHU3BOJILHOTO CUHYCa, KOCUHYCAa, TAHI€HCA U KOTAHT'€HCA. 3HAKU CUHYCA, KOCUHYCa, TAHIE€HCA U
yria, yncia. PaquanHas ¥ | kOTaHreHca 110 YETBEPTSAM. 3aBHCHMOCTh MEKIAY CHHYCOM, KOCHHYCOM, 4
rpagycHast Mepa yria TaHI'€HCOM M KOTAaHI'€HCOM OJTHOI'O U TOT'O JK€ yriia
Kombunuposannoe 3ansmue
Tema 4.2 Conepxanue yueOHOro Marepuasia
OCHOBHEIC T c OK-01, OK-02, OK03,
pUroHoMeTpuyeckue Toxaecrsa. CHHyC, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB OK-04, OK-05, OK-
TPUTOHOMETPUICCKHUC o 1 - 0. DopMyJIbl IPUBEICHHSI 4 06. OK-07
TOXAECTBA. POpMyIIBI Kombunuposannoe 3ansmue ’
MIPUBEACHUS
Tema 4.3 Coaepskanue y4e0HOIro MaTepuania
Cunyc, xocunyc, Tanreic | Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC
CYMMBI ¥ Pa3HOCTH JIBYX nBoifHoro yrma. @opmynbl TONOBUHHOTO yria. [IpeoOpazoBaHusi CyMMBI 6

yrioB CHHYC U KOCHHYC

TPUTOHOMCTPHUYCCKUX (I)YHKL[I/Iﬁ B TIPOU3BCACHUC W MPOU3ZBCACHUSA B CYMMY.
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JBOMHOTO yria. opMyiibl
MOJIOBUHHOTO yIJIa

BrlpakeHne TPUTOHOMETPHUYECKUX (YHKIUN uepe3 TaHreHC MOJIOBHHHOTO
aprymenTa. [IpeoOGpazoBaHust NpOCTEHIINX TPUTOHOMETPUIECKUX BBIPAXKCHUIN

KOM6MHMpO€ClHHO€ 3anamue

Tema 4.4
@yHKIMHU, UX CBOMCTBA.
CrniocoOb1 3a1aHust

Conepxxanue yueOHOro MaTepuasia

Ob6nacte onpeeIeHUs U MHOKECTBO 3HaYeHUH (yHKIMNA. YETHOCTD, HEYETHOCTD,
nepuoIMIHOCTh PyHKIMHA. CriocoObI 3aaHus (yHKITHIA

ymKmit Kombunuposannoe 3ansamue
Tema 4.5 Conepxxanue yueOHOro MaTepuasia
TpuroHomerpuieckue O6nacth onpeiesIeHUs: U MHOXKECTBO 3HAYEHH M TPUTOHOMETPUUECKUX (PYHKITHH.

(GyHKIMM, UX CBOICTBA U

YErHOCTh, HEYETHOCTh, MEPHOJUYHOCTh TPUTOHOMETPUUYECKUX (YHKIHM.

rpaduxu CaoiictBa u rpaduku GyHKIUE Y = COS X, Y = Sin X, y =g X, y = ctg X.
Kombunuposannoe 3anamue

Tema 4.6 ConeprxaHue yueOHOro MaTepuasia

[IpeoOpazoBanme Cxxartue u pacTsoKeHHe TpauKOB TPUTOHOMETPUUECKUX (PYHKITHIA.

rpaduKoB [IpeobOpazoBanue rpa@KOB TPUTOHOMETPUIECCKUX (DYHKITAN

TPUTOHOMETPUYEC Ilpakmuueckoe 3anamue

KuX QYHKITAH

Tema 4.7 Conep:xaHnue y4eOHOT0 MaTepuasia

Onucanue IIpodeccuonanbHO-OPHEHTHPOBAHHOE coaepxanmue (conepxkanue

MIPOU3BOJICTBEHHBIX NPHUKJIATHOTO0 MOTYJIs1)

npoueccoB € IIOMOMIIbRO

rpadukoB QyHKUINN

Hcnonb3oBanne CBONCTB TPUTOHOMETPUUYECKUX (PYHKIHM B MPoQecCHOHATbHBIX
3aauax

Tema 4.8

Conepxanue yueOHOro Marepuaia

OO6parHbie OOpatHbie TpuroHomerpuueckue ¢yHkuuu. Mx cBoiicTBa u
TPUTOHOMETPUUECKUE rpaduku
(l)yHKHI/II/I KOM6uHup06aHHoe 3aHAmMue

Tema 4.9 Coaepikanue y4e0HOIro MaTepuaa

TpuroHomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

ypaBHEHHUS U
HEPaBEHCTBA

Pemenne TPUTOHOMCTPHUYICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfIIJ.IPIC
TPUTOHOMCTPUYCCKHUEC YPABHCHUA, CBOAAIUCCA K KBAaApPATHBIM, PCIIACMBIC
PAa3JI0KCHUEM Ha MHOKUTCIIU, OTHOPOAHBIC.
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[IpocTenmme TpPUroHOMETPUYECKUE HEPABEHCTBA

KOM6MHUpO€ClHHO€ 3anamue

Tema 4.10 Conepxxanue yueOHOro MaTepuasia
Cucremsl CucTeMbl MPOCTEHITNX TPUTOHOMETPHUECKUX ypaBHEHHN
TPUTOHOMETPHYEC Kombunuposannoe sansimue 2
KHX YpPaBHEHUU
Tema 4.11 Conepxxanue yueOHOro MaTepuasia
Perenne 3a1a4. OCHOBBI IIpeoOpazoBanue TPUTOHOMETPHUYECKHUX BBIPKCHU. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPHUYECKHX YPAaBHEHUN M HEPABEHCTB B TOM YHCIIE C HCIIOIb30BAaHUEM 9
Tpuronomerpuueckue CBOMCTB QyHKUIUN
byHKIH Koumponvnas paboma
Pazgen S. KommiexkcHplie ynciaa 8
Tema 5.1 Conepxanue yueOHOro Marepuaia
KommekcHble [Tonsitne xoMruiekcHoro uucia. ConpskeHHbIE KOMIUIEKCHBIE YHCIa, MOIYNb U
qucna apryMeHT KOMIUIEKCHOro umciaa. @opma 3amucu KOMIUIEKCHOTO —4HcClia
(reoMeTpuyeckas, TpPUTOHOMETpHUYECKas, anreOpandeckas). Apudmernyeckue 4
JEUCTBUS C KOMIUIEKCHBIMU YUCIIaMU
Kombunuposannoe sansmue
Tema 5.2 Conep:xaHnue y4eOHOT0 MaTepuasia
[Ipumenenue BbinmosnHeHne pacyeToB C MOMOILBIO  KOMIUIEKCHBIX uucen. IIpumepst
KOMIUIEKCHBIX YHCE UCIOJIb30BAaHUSI KOMIUIEKCHBIX YHCETT 4
IIpakmuueckoe 3ansamue
Paznen 6. Ilpon3Boanas pyHKuUM, ee IPUMEHEHHE 32
Tema 6.1 Coaepskanue y4e0HOIro MaTepuania
ITonstie  mpousBoaHON. | OmpeneneHne YUCIOBON MOCIEAOBATEIBHOCTH B clIOCcoOBI ee 3aianus. CBoiicTBa
@opmynel M [paBHJA | YUCIOBBIX MOCIEAOBaTEIbHOCTEH. OnpeaeneHue npeena mocie10BaTeIbHOCTH. 5 OK-01, OK-02, OK-
mddepenpoBaHus Brruncnenue mpenenoB  mocienoBarenbHocTed.  [lpemen  QyHknum  Ha 03, OK-04, OK-05,
O6eckoneuHoctu. llpemen ¢ynknuum B Touke. Ilpuparienue aprymenTa. OK-06, OK-07

24




[Ipupamenne ¢ynkuuu. 3amaud, NPUBOASIIME K TOHSTHIO MPOU3BOIHOM.
Onpenenenre Npou3BOIHON. AJITOPUTM OTBICKaHUSI IIPOU3BOIHOMN

KOM6MHUpO€ClHHO€ 3anamue

Tema 6.2
[IpousBomHbIE  CyMMBI,
Pa3HOCTH IPOU3BENIECHUS,

Conepxxanue yueOHOro MaTepuasia

®opmynsr quddepennnposanus. [Ipasuna quddepenumpoBanus

KOM6UHUPO€LIHHO€ 3anamue

9aCTHOTO
Tema 6.3 Conepxxanue yueOHOro MaTepuasia
[TpounsBoiHbIE v

P a Onpenenenvie  cinoxHoM  ¢QyHkuuu. IlpousBogHast TPUTOHOMETPUUECKUX
TPUTOHOMETPHUYECKHUX

¢byukmmit.  [TpomsBoanas
CIIOXKHOU (DyHKIMH

¢bynkuuil. [IpousBoaHas cinoxHON QYHKIUU

KOM6uHup06aHHO€ 3anamue

Tema 6.4
TlousTue o

HEMpPEepPHIBHOCTU (PYHKITUH.

Merto1 UHTEPBAJIOB

Conep:kanue y4eOHOro MaTepuaia

[Tonsatue nenpepwiBHOW (PyHKIMH. CBOMCTBAa HenmpepbiBHONW (yHKIMU. CBS3h
MEXy HEMPEPBHIBHOCTEIO M IU(PPEpeHIPYEeMOCThIO (YHKIIMH B TOYKE.
ANTOpPUTM pellIeHHUs] HEPaBEHCTB METOJJOM UHTEPBAJIOB

KOM6uHup08aHHO€ 3anamue

Tema 6.5
I'eomerpuueckuii u
(buznyecKuit CMbICI

Conep:xaHnue y4eOHOT0 MaTepuasia

['eomeTpruyeckuii CMBICII TPOWU3BOJHON (PYHKIMU — YIIIOBOW KO3(PPUIIUEHT
KacaTeJIbHOM K rpaduKky (GYHKIMH B TOUYKE. YpaBHEHUE KacaTelIbHOU K Ipaduky

MIPOU3BOIHOM (GyHKIMH. AITOPUTM COCTaBJICHHSI ypaBHEHHS KacaTelbHOU K rpaduky GpyHKINN
y=f(x)
KOM6uHup0661HHO€ 3aHAmue

Tema 6.6 Conepxanue yueOHOro Marepuaia

du3nyeckuii CMBICT
IIPOU3BOIHOM B

dusnyecknii (MEXaHUYECKHUI) CMBICT MPOU3BOIHON — MIHOBEHHAsE CKOPOCTh B
MOMeHT BpeMmenu t: v = S’ (t)

poheCcCHOHATEHBIX Ipaxmuueckoe 3anusmue
3amaqax
Tema 6.7 CoaepikaHue y4eOHOIro MaTepuania
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MOHOTOHHOCTD (YHKITHH.
Touku 3xkcTpEMyMa

Bo3spacranue u yObiBaHue (DyHKIIMH, COOTBETCTBHE BO3pPACTaHHS M YOBIBAHUS
¢GyHKIMU 3HAKY Npou3BoAHOHN. IloHsATHE NPOM3BOJHON BBICHIIETO MNOPSAKA,

COOTBETCTBHUE 3HAKa BTOPOH MPOU3BOJIHON BBHITYKIOCTH (BOTHYTOCTH) (DyHKLIUU 4
Ha OTpe3Ke. 3a/laud Ha MAaKCUMYM B MUHUMYM. [IOHSATHE acHMIITOTHI, CIIOCOOBI
UX OIpeJieNIeHUs. AJTOPUTM UCCIIEAOBAaHMS (PYHKIIMH U IOCTPOSHHUS ee rpaduka
C MIOMOILIBIO MTPOU3BOIHON. [IpoOHO-IMHEHAsS PYHKLMS
Kombunuposanunoe 3ansmue
Tema 6.8 CoaepikaHue y4eOHOIro MaTepuaia
Hccenenosanue pyakumii u | VcenemnoBanue GyHKIIME HA MOHOTOHHOCTD M TIOCTPOEHHE rpaduKoB 4
MOCTpOoeHue rpauKkoB Kombunuposannoe 3ansamue
Tema 6.9 Conep:xaHue y4eOHOT0 MaTepuasia
Haubonsmiee u Haxoxnaenue HanOoJbIIEr0o 1 HAMMEHBIIEro 3HaYeHU (yHKIUM, MOoCTpoeHHe
HaMMEHbIIIee 3HAUYCHHS rpadKOB MHOTOYJICHOB C MCIOJIB30BAaHMEM allllapaTa MaTeMaTHIecKoro aHanu3a 2
GyHxmu Kombunuposannoe 3anamue
Tema 6.10 Conep:xanue y4eOHOT0 MaTepuasia
Haxoxnenne IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE coaepxaHue (conepxkanue
ONTUMAIBHOTO NPHUKJIATHOTO0 MOTYJIs1)
pesyabTara ¢ MOMOIIBIO | HauMeHsbliee 1 HanOoJiblIee 3HaueHue (PyHKINUU 2
MPOU3BOTHOM B
IIPAKTUYECKUX 3a/1a4ax
Tema 6.11 ConeprxaHue y4eOHOro MaTepuasia
Pemenue 3anau. @opmynel u mpaBuna guddepenuupoBanus. HMccnenoBanue GyHKIMNA C
ITpousBoaHas GyHKIMH, €€ | TOMOIIBIO MPOU3BOAHOM. HanbobIiee 1 HAUMEHbIIIEe 3HAUYCHHS (PYHKIIUH 2
IIPUMEHEHHE Koumponvnas paboma
Paznen 7. MHOrOrpaHHUKH M Tesla BPalleHUs! 44
Tema 7.1 Coaepikanue y4e0HOIro MaTepuania OK-01, OK-02,
Bepmunsl, pebpa, rpanu | ITonstre MHOTOrpaHHuKa. Ero sieMeHTHI: BepIinHbl, pedpa, rpanu. JIparoHas. OK-03, OK-04,
MHOT'OTPaHHHUKA Ceuenue. BoIyKiible U HEBBIITYKIJIBIE MHOIOIPaHHUKH 2 OK-05, OK-06,
Kombunuposannoe sansimue OK-07
Tema 7.2 CoaepikaHue y4eOHOIro MaTepuania
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IIpuzma, ee
COCTaBJIAIOIIUE, CECUCHHE.
IIpsmass u  npaBwIbHAA
IIPU3MBI

[TonsTue npusmel. Ee ocHoBaHus 1 6okoBble rpaHy. BricoTa npusmel. [psimas u
HakJIOHHas npusMa. [IpaBunbpHasg npusMa. Ee ceuenue

KOM6MHMpO€ClHHO€ 3anamue

Tema 7.3
[Tapannenenurnen, KyO.
Ceuenue ky0a,
napaJiesienunea

Conepxxanue yueOHOro MaTepuasia

[Mapannenenunen, cBOHCTBAa MPSMOYTOJIBHOTO Mapaiienenunena, kydo. Ceuenne
Ky0a, mapasienenurnesa

KOM6UHUPO€LIHHO€ 3anamue

Tema 7.4

[Inpamuna, ee
COCTAaBJISIONINE, CCUCHHE.
[IpaBunpHas nupamuaa.
VYceueHHas nupamuia

Conepxxanue yueOHOro MaTepuasia

anaMI/ma n ee sneMmentel. Cedenue nupamMuabl. HpaBI/IJ'IBHaSI nupamMuaa.
VYceuennas nupamuia

KOM6uHup06aHHO€ 3anamue

Tema 7.5

BboxoBas u moyiHAsS
MMOBEPXHOCTH MIPU3MBI,
MTUPaMHIbI

Conep:kanue y4eOHOro MaTepuaia

[Imomane OOKOBOM H TONMHOW TOBEPXHOCTH IPHU3MBI,
TUPaMUIBI

KOM6uHup08aHHO€ 3aHAamue

Tema 7.6
CummeTtpus B KyOe,
napaJiiesieruIee,
npHU3Me, TUpaMHJIe

Conep:xaHnue y4eOHOT0 MaTepuasia

CuMMeTpHUsi OTHOCUTENBHO TOYKH, MPSAMOH, MiockocTH. CuMMeTpusi B Kyoe,
napasuiesienunese, npusMe, nupamuie

KOM6uHup06aHHO€ 3aHAamue

Tema 7.7
IIpumepsl cumMmeTpuii B
npodeccun

Conepxanue yueOHOro Marepuasia

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coep:kaHne (comep:kanue
NPHUKJIATHOTO0 MOXYJIs1)

CummeTpus B IpUpOJie, apXUTEKType, TEXHUKE, B ObITY

Tema 7.8

[IpaBunbHbIE
MHOT'OTPaHHUKH, nux
CBOMCTBA

Conepxanue yueOHOro Marepuasia

IlonsaTue IMPaBUJILHOT'O MHOTI'OI'paHHHKA. CBolicTBa MMpaBUJIBHBIX
MHOT'OI'paHHUKOB

HpaKmulteCKoe 3aHamue
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Tema 7.9
Hwmsap, ero
cocrasiaronue. Ceuenue

Conepxxanue yueOHOro MaTepuaia

Humunap u ero snementsl. CedyeHue nMIMHApa (MapajuieIbHOE OCHOBAHHIO U
ocu). Pa3zBepTka nunmHapa

WINHApa
1 AP Kombunuposannoe sansimue
Tema 7.10 Conepxxanue yueOHOro MaTepuasia
Komnyc, ero

cocrasisronue. Ceuenne

IIpodeccnonanbHO-OpHEHTHPOBAHHOE coJepxaHue (conep:xkanue
MPUKJIAJTHOT0 MOLYJIS)

KOHYca K C
OoHyc M ero siemeHTbl. CedyeHHe KOHyca (MapajlelIbHO€ OCHOBAaHHUIO U
MPOXOJIAIIIEE Yepe3 BEPIINHY), KOHUYECKHE ceueHus. Pa3BepTka KoHyca
Tema 7.11 ConeprxaHue yueOHOro MaTepuasia

VY cedueHHsI KOHYC.
CedeHune yce4eHHOTO
KOHYca

VYceuennsriii konyc. Ero oOpa3yromias u Beicota. CeueHne yCeueHHOTO KOHYyca

KOM6uHup06aHHO€ 3anamue

Tema 7.12
[Tap u cdepa, ux ceueHus

Conep:xanue y4eOHOT0 MaTepuasia

[lap u chepa. Bzanmuaoe pacnonoxenue chepsl u miaockoctr. CedeHue mapa,
cepsl

KOM6uHup06aHHO€ 3aHAamue

Tema 7.13

Ilouarue 06 oObeMe Tena.
OTHOLIEHHE 00bEMOB
0I00HBIX TE

Conep:xaHnue y4eOHOT0 MaTepuasia

[Tonsarue 06 o6veMe Tena. OObeM Kyba M MPSAMOYTOJBHOTO IMapalIe/IeIrIIe/a.
O6bem mpusmbl U wwmHApa. OTHOUIEHHE O00BEMOB TOJOOHBIX — Tel.
I'eomeTpuydeckuii CMbICT ONIPEACTUTENS 3-TO MOPsIKa

KOM6MHMp06aHHO€ 3anAamue

Tema 7.14
O0BeMBL U IUIOLIAAu
MOBEPXHOCTEHN TeI

Conepxanue yueOHOro Marepuaia

O06mbembl mupamu bl U Konyca. O6beM mapa. [lnomiaau noBepxHocTeit Ten

KOM6MHMP06CIHHO€ 3arAamue

Tema 7.15

Conepxanue yueOHOro Marepuasia

KOM6I/IHaL[I/II/I TCOMETPHUICCKUX TCII
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Kombunanuu
MHOTOTPAaHHUKOB H  Tell
BpaIleHus

Hpakmuuecme 3anamue

Tema 7.16
I'eomerpuueckue
KOM6I/IHaHI/II/I Ha ITPAKTHUKE

Conepxxanue yueOHOro MaTepuasia

Hcnonb3oBanne KOMOMHALIMKA MHOTOTPAHHUKOB U TE€J BpPALICHHsI B IPAKTUKO-

OPHUEHTUPOBAHHBIX 3a/1a9ax 4
Ipakmuueckoe 3anamue
Tema 7.17 Conepxxanue yueOHOro MaTepuasia
Pemenne sanas. OOBeMBI ¥ TIOMIAIM IOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BpaIlCHUS
MHOrOrpaHHUKH U TeJa 2
BpANEHIST Koumponvnasa paboma
Pa3nen 8. Ileproodpa3nasi pyHKIHM, €€ TPUMEHEHHE 32
Tema 8.1 ConeprxaHue yueOHOro MaTepuasia
Ilepeoobpasnas QyrKumH. 3agada 0 BOCCTAHOBJICHUH 3aKOHA JBMKEHHUS 10 U3BECTHOU cKopocTu. [loHsATHe
IIpasuna HaXOXKACHIA | pyrerpupoBanms. O3HAKOMJIGHHE C TIOHATHEM MHTErpaia M MepBOO6PasHOi s
nepBOOOPasHbIX ¢dbyakuun y=f(x). Pemenue 3amau Ha CBs3b MEPBOOOPA3HON W €€ MPOU3BOIHOM, )
BBIYMCIICHHE IEepBOOOpasHOM st maHHOM (yHkiuu. Tabmuua dopmyn s
HaXO0JIeHUs nepBooOpa3HbIX. V3yueHue rnpaBuia BEIUMCICHUS IEPBOOOPA3HOIMA
Kombunuposannoe 3ansmue
Tema 8.2 ConeprxaHue y4eOHOro MaTepuasia
Ilnomans KpuBOMMHEHHOM 3amaun, TPUBOJAIINE K MOHSATUIO OINPEACICHHOTO MHTErpajia — O BBIUMCICHUU OK-01. OK-02. OK-
TpaIeuH. dopmyna N : ’
pariett . PMY. IUIONIAIM KPUBOJIMHEWHOW Tpamenuu, O TmepeMmernieHnu Touku. lloHsarue 03. OK-04. OK-05
HrroTona — Jleibnuma .. . . ) ) )
omnpenenéHHOro  WHTerpana. l'eomerpuyeckuii. U (U3HYECKUH  CMBICT 2 0K-06. OK-07
b
omnpenenenHoro unterpaia. ®opmyna Hetorona— JleiiOnuia
Kombunuposannoe 3ansmue
Tema 8.3 Coaepikanue y4e0HOIo MaTepuaa
HeonpeneneHHe1it " | Tousitie HeompeeneHHOro HHTErpana
oTIpeieIeHHBI UHTETPaTbI 2

KOM6HHMPOGCZHHO€ 3aHAamue
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Tema 8.4
ITousaTue 00
OTIpe/ICIEHHOM MHTErpaje

Conepxxanue yueOHOro MaTepuaia

['eoMeTprueckuii CMBICIT ONPEIETEHHOTO UHTErpaja

K 2
KaK IUIoMa OMOUHUPOBAHHOE 3aHAMUE
KPUBOJIMHEWHOH Tparenuu

IIpodeccnonanbHO-OpHEHTHPOBAHHOE coJepkaHue (conep:xkanue

NMPUKJIAJTHOT0 MOYJIS)
Tema 8.5 'eomerpuueckuii cmbica omnpezaeneHHoro uHrterpana. ®opmymna Herlorona -
OnpeneneHnblii uaTerpan | JIeHOHMIIA.
B KU3HU Pemenune 3amad Ha TpUMEHEHWE WHTErpalia I BBIYHCICHUS (DH3MUYSCKUX 4

BEIIMYMH M TIIOIIAJIei

Ipakmuueckoe 3anamue
Tema 8.6 Coaep:kaHue y4eOHOIro MaTepuaia
Pewrenue 3anau. [TepBooOpaznast  ¢yakiuu. I[lpaBunma HaxoxkaeHuss mnepBooOpasHbiX. Ee
[TepBooOpa3Has pyHKIIMH, | MPUMEHEHUE 2
ee MpUMEHEeHNe Koumponvnas paboma

Pa3nen 9. Crenenu u kopuu. CTeneHHasi pyHKIUS 18

Tema 9.1 Conep:xaHue y4eOHOro MaTepuajia
Crenennas  QyHxima, ee T[loHsATHE KOPHS N-OMi CTENEeHH U3 JeHCTBUTEIbHOro unciaa. OYHKIHH y=VXn ux
CBOMCTBA cBolicTBa U rpaduku. CBoKCcTBa KOPHS N-0i CTENIEHU 4

Kombunuposannoe 3ansamue
Tema 9.2 Conepxanue yueOHOro Marepuaia
TIpeobpasosanue [IpeoOpaszoBanue uppaoOHaIbHBIX BRIPAKCHUN
BBIPOKEHUH ¢ KOpPHAMH N- 4 OK-01. OK-02. OK-
oii CTelenn Kombunuposannoe 3ansmue ' !

03, OK-04, OK-05,

Tema 9.3 Coaepskanue y4e0HOIro MaTepuania OK-07
CroiicTBa cTeneHu ¢ [TonsiTHe cTenenu ¢ TFOOBIM pallOHATBHBIM MMOKa3aTeneM. CTeneHHble QyHKIINY,
PallMOHAJILHBIM 1 UX CBOMCTBA U IrpaHKH 2

KOM6HHMPOGCZHHO€ 3aHAamue
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JIEUCTBUTEILHBIM

MIOKa3aTeIsIMU
Tema 9.4 CoaepikaHue y4yeOHOIro MaTepuaia
Pemenune PaBHOCWIIBHOCTE MpPpAaLlMOHAIBHBIX YPaBHEHHMM M HEpPaBEHCTB. Meroasl HX
MPpaLOHAJIbHBIX peuieHus. Pemienre uppaioHaibHbIX YpaBHEHUN U HEPABEHCTB 6
YPaBHEHHH W HEPABCHCTB Kombunuposannoe 3ansimue
Tema 9.5 Conepxxanue yueOHOro MaTepuasia
Crenenu u KopHH. | Onpenenenue creneHHOW QyHkuuu. Vcnosib30BaHue ee CBOWCTB MPH PEIICHUU
CrenenHast GyHKIMS YpaBHEHUI 1 HEPABEHCTB 2
Koumponvnas paboma
Paszpnen 10. Iloka3zareabHast QyHKUMS 16
Tema 10.1 Conep:xaHue y4eOHOT0 MaTepuaJjia
ITokaszarenpHasd QyHkums, | CremeHb C IPOM3BOJILHBIM JIEHCTBUTENBHBIM IOKasareneM. OrmnpeneneHue
€€ CBOMCTBA MoKaszaTreabHON (DYHKIIMH, ee CBOMCTBA M rpapuK. 3HAKOMCTBO C MPUMEHEHHEM
MOKa3aTeIbHON GyHKITUN. Pemenue MOKa3aTeJIbHBIX YpaBHEHUH 4
(GYHKIIMOHATBHO-TPa(QUIECKUM METO0OM
Kombunuposannoe 3ansmue
Tema 10.2 Conep:xaHue y4eOHOro MaTepuasia
Pemenne moxaszarenbHbIX | PerieHue Mmokas3aTelibHBIX YpaBHEHHH METOJOM YpaBHHBaHHS MOKa3aTele,
YPaBHEHMH U HEPABEHCTB | METOJIOM  BBEJCHUS HOBOW  IEPEMEHHOW, (DYHKIMOHAIBHO-TPapUIeCKUM
6
MeToioM. Pelienne noka3zaTenbHbIX HEPABEHCTB OK-01, OK-02, OK-
IIpaxmuueckoe 3ansamue 03, OK-04, OK-05,
Tema 10.3 Conepxanue yueOHOro Marepuasia OK-07
CucreMbl IOKa3aTeNbHBIX | PelrieHne CHCTEM MOKa3aTeIbHBIX YPaBHEHUH 4
ypaBHEHHI Kombunuposannoe 3ansamue
Tema 10.4 Coaepskanue y4e0HOIro MaTepuania
Pemenue 3an1a4. | PemeHue mokasaTenpHBIX YpaBHEHMII METOJOM YpaBHUBAHHUA IOKa3aTeleil u
[TokazarenpHas QyHKIMA | METOJOM BBEJCHUS HOBOM MepeMEHHOM. PellieHne moka3areabHbIX HEPABEHCTB 2
Konmponvnasa paboma
Pazgen 11. Jlorapugmsl. Jlorapupmuyeckas GpyHKuust 24

Tema 11.1

Conepxxanue yueOHOro MaTepuaia
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Jlorapupm
JecarnuHblil u

qucia.

HaTYypaJbHbII JIOTapupMBbI,

Jlorapudm umcna. JlecATHUHBIN 1 HATYpaIbHBIHN JOrapuMbl, YUCIIO €

KOM6MHMpO€ClHHO€ 3anamue

YHCIIO €

Tema 11.2 Conepxxanue yueOHOro MaTepuasia

CroiictBa  norapu¢mos. | Ceoiictea jorapudmoB. Oneparus JJorapu(hMUPOBAHHSI

Onepartust Kombunuposannoe sansimue

norapuMUPOBaAHUS

Tema 11.3 Coneprxxanue yueOHOro MaTepuasia

Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA

¢dbyHK1MS, ee CBOMcTBa Kombunuposannoe 3anamue

Tema 11.4 ConeprxaHue yueOHOro MaTepuasia

Pemenne [lonsitne norapudmuueckoro ypaBHeHus. Omnepauus NOTEHUUpPOBaHUA. Tpu
JOrapu(pMUIECKIX OCHOBHBIX METOJIa pEIIeHHs JIoTapu(PMUIECKUX ypaBHEHWH: (DyHKIIMOHAIBHO-

YpaBHEHUI W HEPABEHCTB

rpadu4ecKuii, METO MOTECHIIMPOBAHUS, METOJI BBEICHUS HOBOW MEPEMEHHOM.

JlorapudmMudeckre HepaBEHCTBA

KOM6uHup08aHHO€ 3aHAamue

Tema 11.5 Conep:xaHue y4eOHOT0 MaTepuaJsia

Cucrembl ANTrOpUTM pEIICHUs CUCTEMbI ypaBHEHHH. PaBHOCHMIBHOCTE JOrapuMUUecKux
norapu(MUIECKUX YpaBHEHUH U HEPABEHCTB

YPaBHEHUH Kombunuposannoe 3ansamue

Tema 11.6 Conepxanue yueOHOro Marepuasia

Jlorapudmsl B mpupoae u
TEXHHUKE

IIpodeccnonaIbHO-OPUEHTHPOBAHHOE
NPHUKJIATHOTO0 MOIYJIs1)

CoAEpKaHue

(comep:xanue

[Ipumenenne norapudma. Jlorapudmuueckas crupaib
MaTeMaTUYECKHE CBOWCTBA

B npupojse. Ee

Tema 11.7

Pemenue 3a/1a4.
Jlorapugmsl.
Jlorapudmuueckas

GbyHKIHS

Conepxanue yueOHOro MaTepuasia

Jlorapudmuueckast  ¢yHkuus. Pemienue npocTedImmx — JorapugpMuuecKux
YpaBHEHUU
Konmponvnasa paboma

OK-01, OK-02, OK-
03, OK-04,
OK-05, OK-07
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Paznes 12. MHoxecTBa. Jj1eMeHThI Teopuu rpagos

Tema 12.1 CoaepikaHue y4yeOHOIro MaTepuaia
MHoxecTBa [Tonsatue muoxectBa. [lonmMuoxkectBo. Onepannu ¢ MHOXECTBAMHU 5
Kombunuposannoe sansimue
Tema 12.2 Conepxxanue yueOHOro MaTepuasia
Onepauuy ¢ MHOKECTBaMK | Omiepaiiiy ¢ MHOXKECTBaMU. PelieHne mpuKIaHbIX 3a1aq 5
Ilpakxmuueckoe 3anamue
Tema 12.3 Conepxxanue yueOHOro MaTepuasia
I'padsr [Tonstue rpada. Ces3Hblil rpad, AepeBo, LUK rpad Ha IIOCKOCTH 9
Ilpakxmuueckoe 3anamue
Tema 12.4 ConeprxaHue yueOHOro MaTepuasia
Pemenne 3aa4. | Onepanyu ¢ MHOXkecTBaMU. ONHCAHUE peaTbHbIX CUTyalldid C TOMONIBIO
MmuosxectBa, I'pagpl 1 ux | MHOXKecTB. [IpuMeHeHue rpadoB K pelIeH o 3a1a4 2
MIpUMEHEHHE Koumponvnasa paboma
Paznen 13. DiieMeHThI KOMOMHATOPHUKH, CTATUCTHKHU H TEOPHH BEPOSITHOCTEI 18
Tema 13.1 Conep:xaHue yueOHOro MaTepuasia
OcHoBHBIE noHsTUs | [lepecTaHOBKH, pa3MEIIeHHs], COUETaHUS 9
KOMOHMHATOPHUKH Kombunuposannoe 3ansmue
Tema 13.2 Conep:xaHue y4eOHOro MaTepuajia
CoObiTHE, BEPOATHOCTh | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopemMbl O BEPOSTHOCTU CYMMBI
coObiTus.  CnokeHUuEe M | cOOBITHIA. YCJIOBHAs BEPOATHOCTb. 3aBUCUMBIE M HE3aBHCHMBIE COOBITHS. 4
YMHOKEHHE BEPOATHOCTEN | TeopeMbl O BEPOSATHOCTH IPOU3BEICHHUS COOBITHIA.
Kombunuposannoe 3ansamue
Tema 13.3 Conepxanue yueOHOro Marepuaia OK-01, OK-02, OK-
BepositHocTh B OTtHocuTeNbHAs YaCTOTa COOBITHSA, CBOMCTBO ee yCTOMUMBOCTH. CTaTUCTHUECKOE 03, OK-04, OK-05,
poQecCHOHATTBHBIX ornpeeneHue BeposTHOCTH. OIeHKa BEPOSTHOCTH COOBITUS 4 OK-07
3a1a4ax Ipakxmuueckoe 3anamue
Tema 13.4 Coaepskanue y4e0HOIro MaTepuania
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JuckperHas  ciydaitHas | Buasl ciyyaiiHpix BenuuuH. OlpesielieHue AUCKPETHON CilydaiiHON BEJIMYMHBI.
BEJIMYMHA, 3aKOH ee | 3aKOH pachlpelielieHUs] JMCKPETHOM Cily4ailHONW BenuuuHbl. Ee uuciioBbie 9
pacrpenenenus XapaKTEPUCTHKH
Kombunuposannoe sansimue
Tema 13.5 Conepxxanue yueOHOro MaTepuasia
3amaum  mareMaTudeckod | Bapwammoussii psia.  [losmron wacror u rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHUKH PsiJia HAOIIOAAEMBIX TAaHHBIX 2
Kombunuposanunoe 3ansmue
Tema 13.6 IIpodeccnonanbHO-OpHEHTHPOBAHHOE coJepkaHue (conep:xkanue
CocraBnenne TabMMIl ¥ | ppuk/IagHOrO MOLY.IS)
AuarpamMm Ha IPaKTUKE [lepBuunass  oOpabOoTka  cTaTUCTMYECKMX  AaHHbIX. ['paduyeckoe  ux
npenacrasieHue. Haxoxaenue cpeHUX XapaKTepUCTHK, HAOII0AaeMbIX TaHHBIX 2
Ipakmuueckoe 3anamue
Tema 13.7 ConeprxaHue yueOHOro MaTepuasia
Pemenue 3ana4. DneMeHThl | DneMeHThl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTH cOObITHSA. ClOXKEHUEe u
KOMOMHATOPHKH, YMHO>KEHHUE BEepOATHOCTEM 5
CTaTUCTUKHU " TCOPUH Konmpojzbna;z pa5oma
BEPOATHOCTEH
Pa3nen 14. YpaBHeHUsI 1 HepaBeHCTBA 18
Tema 14.1 Conep:xaHnue y4eOHOT0 MaTepuasia
PaBHOCHUIIBHOCTD PaBHOCHIBHOCTE YpaBHEeHUI U HepaBeHCTB. Onpenenenus. OCHOBHbBIE TEOPEMBbI
YPAaBHEHUN M HEPABEHCTB. | paBHOCWJIBHBIX IE€PEX0Jax B YpaBHEHUSAX W HepaBeHcTBax. OOIMe MeETOJbI
OO1e MEeTOIbI PEIIEHNsT | pelIeHUs] YPaBHEHMH: TIEPEX0/] OT paBEHCTBA (PYHKIMIA K paBEHCTBY apI'yMEHTOB 4 OK-01, OK-02, OK-
11 MOHOTOHHBIX (pYHKIIUH, METOJ| Pa3JI0KEHHS Ha MHOKUTEJIH, METO BBEICHHUS 03, OK-04, OK-05,
HOBOI1 EpEMEHHOM, (HYHKIMOHAILHO-TPaQHIECKHI METO/T OK-06, OK-07
Kombunuposannoe 3ansmue
Tema 14.2 Coaepskanue y4e0HOIro MaTepuania
I'paduueckuit Meron | OOmMe MeToJbl pEelIeHHs HEPaBEHCTB: IMEepexoj] OT CpaBHEHUs 3HAYEeHUM
pelieHus YPaBHEHMH, | pyHKINH K CpaBHEHHIO 3HAYCHUIT apIyMEHTOB 11 MOHOTOHHBIX (DYHKIIUH, METOT 4
HEPaBCHCTB UHTEpPBAIOB, (YHKIHOHANbHO-rpadpuueckuil wmerod. ['paduueckuii meTon

peIICHUA ypaBHeHI/Iﬁ " HCPABCHCTB
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KOM6MHMPOGCZHHO€ 3anamue

Tema 14.3
VYpaBHEHHUS U HEPABEHCTBA
C MOZyJIEM

Conepxxanue yueOHOro MaTepuasia

Onpenenenue Monayns. Packpeite Monynss mo omnpenenenuto. [lpocreitmme
YpPaBHCHHA U HCPABCHCTBA C MOJAYJICM. HpI/IMeHCHI/Ie PAaBHOCHJIBHBIX IIEPEXOI0B B

OTIPE/IENIEHHBIX TUIaX YPABHEHUI 1 HEPABEHCTB C MOAYJIEM 4
Kombunuposannoe sansimue

Tema 14.4 Conepxxanue yueOHOro MaTepuasia

VYpaBHeHUS U HEPABEHCTBA | 3HAKOMCTBO C MapamMeTpoM. [lpocreiiliie ypaBHEHUsT W HEPaBEHCTBA C

C mapamMeTpaMu rapaMeTpom 2
Kombunuposanunoe 3ansmue

Tema 14.5 IIpodeccHoHANBHO-OPUEHTHPOBAHHOE coepxaHmue (comep:xanue

CocraBneHne W pEIICHUE | MPUKJIATHOTO MOTYJISA)

npogeccHOHaNBHBIX 3a/ad | Pemienne TeKCTOBBIX 3a1a4 MPO(EeCCHOHANIBHOTO COJIePIKaHMsI )

C TIOMOIIBIO YPaBHEHHU A IIpaxmuueckue 3anamus

Tema 14.6 Conep:xaHue yueOHOro MaTepuasia

Pemenue 3agauy. OO6mre MeTo bl pellieHusl ypaBHEHHM. Y paBHEHHS U HEPABEHCTBA C MOYJIEM U C

YpaBHEHMSI M HEPABEHCTBA | TapaMeTpamMu 2
[IpakTuueckue 3aHATHSA

IIpome:kyTouHnas arrectauus (IK3aMeH)

Bcero: | 312
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3. YcioBus peajin3anuu nporpaMmmal 06m606p330BaTe.}ILHOI7I AU CHHUITJIMHBI

3.1. Jlas peajm3aluu MPOrpaMMbl JUCHUILUIMHBI JO0JLKHBI ObITH NMPeAyCMOTPEHbI cieqyIolue
crenraJbHble MOMELICHHS

Peanu3zanus nporpamMmsl JUCHUIIINHBI TPEOYET HAJIU4MsI y4eOHOro KaOMHEeTa MaTeMaTUKH.
Ob6opynoBanue yueOHOTO KaOMHETA:

- I0CaJI0YHbIE MECTA IO KOJIUYECTBY 00OyUaIOIINXCS;

- pabodee MeCTO TpernoJaBaTers;

- KOMIUIEKT y4eOHO-HarJIsAHbIX TOCOOUA;

- KOMIUIEKT 3JIEKTPOHHBIX BUEOMATEPUAJIOB;

- 33/1aHUA JUI1 KOHTPOJIBHBIX Pa0OT;

- npo¢ecCUOHaIbHO OPUEHTUPOBAHHbIE 3a/1aHUS;

- MaTepHuaJibl 3K3aMeHa.

Texnuueckue cpeacTBa 0OyueHus:

- IEPCOHAJIbHBIM KOMIIBIOTED C JIMIIEH3MOHHBIM MPOTrPAMMHBIM 00€CIICUEHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UudopmanuoHHoe odecrieyeHHe peaju3aiiu NporpaMmbl

1. Ins peanuzanuu mporpamMmbl OMOIHOTEUHBIN (OH]T 00pa30BaTEILHON OpraHU3aIiH IOJKEH
UMETh TeyaTHble W/WIM DIIEKTPOHHBIE 0Opa3zoBareibHble M HH(GOPMALMOHHBIE PECYpPCHI,
PEKOMEHI0OBAaHHBIE JJISi MCIOJIb30BaHMSI B 00pa30BaTENbHOM IpOIECCEe, HE CTaplie MSITH JeT ¢
MOMEHTA U3/1aHusl.

2. PexoMeHnyemble mieyaTHbIE U3JaHUS 110 peann3aiuu o01ieo0pa3oBaTeabHONU AUCHUTITHHBI
MIpPe/ICTaBJICHbl B METOUYECKUX PEKOMEHIAIMAX M0 OpraHu3alun 00ydeHHsl.

3.3. UndopmanuonHoe obecrnedeHne peajuzanuu nporpammbl IlepeyeHb pexoMeHyeMbIX
yueOHbIX u3aaHuil, VIHTepHeT-pecypcoB, AONMOJHUTENbHOH Jurepatypbl 3.3.1. OcHOBHbIE
ne4yaTHbIe U3AaAHUS

1. Maremaruka: yueOonnk/ bammakoB M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHaNbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYeCKOro aHajau3a, reoMeTpus. Anredpa v Havana
Maremarndeckoro ananuza. 10-11 kmacc. Anumos L A., Kosssrun FO.M., Tkauea M.B. u npyrue. -
M: IIpocemenue, 2022.

3. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTO aHanu3a, reometpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byryzos B.®., Kagomues C.b. u apyrue. - M: IIpocsemenue, 2022.

4. Matemaruka: anreOpa ¥ Hayajla MaTeMaTH4ecKoro aHamusa, reomeTpus. 10—11 kmaccel.
Anrebpa u Havana MaTemaruyeckoro aHammza. B 2 4. Yacte 1: VYueOHMK anmsd yuammxcs
oOpa3oBaTeNnbHBIX OpraHuzanuii (6a3oBblii ypoBeHb) /MopuakoBuu A.I'., CemenoB II.B.; Yactp 2.
3amayHuK Ui y4dammxcst 00pa3oBaTeIbHBIX OopraHu3anuii (0a30Belii ypoBeHb)/ MopakoBuu A.l'. u
npyrue; noa penakuued Mopakosuda A.I'. - M: Muemo3uHa, 2018.
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6. Maremaruka: anredpa 1 Hayaja MaTeMaTHYECKOTO aHaJH3a, reoMeTpus. Anredpa u Hadaia
MaTemarudeckoro ananu3a. 10 kimacc. Huxkonsckuii C.M., ITotanoB M.K., Pemernukos H.H. u npyrue.
- M: IIpoceemenue, 2022.

7. Maremartuka: anreOpa ¥ Havaja MaTeMaTHYECKOTO aHaln3a, TeoMeTpus. Anredpa u Havyana
MaTtemaTrueckoro aHanusa. 11 kinace. Hukonbckuii C.M., [Totanos M.K., Pemernuxos H.H. u npyrue.
- M: IIpoceemenue, 2022.

8. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYECKOTO aHaimu3a, reomerpus. ['eomerpus.10-11
kiacce. [loropenoB A.B. Maremaruka: anrebpa U Havajla MaTeMaTHYECKOrO aHaIM3a, F€OMETPHUS.
I'eomerpus.10-11 kmacc. [Toropenos A.B. - M: Ilpocsemenue, 2023.

DJIeKTPOHHbIE H3IAHUS

1. Bcepoccuiickue wuntepHer-onmmnuansl. - URL: https://online- olympiad.ru / (marta
obparenus: 12.07.2022). - TekcT: 3MEeKTPOHHBIMH.

2. Enunas xomnekums 1uudpoBbIX oOpaszoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara obpamenusi: 08.07.2022). - TekcT: 3ME€KTPOHHBIH.

3. Madpopmanmonnas cucrema «EnnHoe OKHO 1ocTymia kK 00pa3oBaTenbHBIM pecypcam». - URL:
http://window.edu.ru / (matao6parmmenus: 02.07.2022). - TeKCT: 31€KTPOHHBIH.

4. Hayunas snekrponnas ouomuoreka (HOB). - URL: http://www.elibrary.ru (mata obparenwst:
12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OtkperTeiid KOUTemK. Matematuka. - URL: https://mathematics.ru / (mara oOpamenus:
08.06.2022). - TeKCT: 3JCKTPOHHBIH.

6. IMosropum Mmatemaruky. - URL: http://www.mathteachers.narod.ru / (mara oGpamicHwus:
12.07.2022). - TekcT: 37eKTPOHHBIH.

7. CrnpaBoYHHK 13(0) MaTeMaTuKe TUTS LIKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mara o6pamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIM.

8. Cpemusis Maremartmyeckas uHTepHeT mikosa. - URL: http://www.bymath.net / (marta
obOpamienus: 12.07.2022). - TekcT: 3ME€KTPOHHBIMH.

9. ®enpepansubiii mopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru / (marta
obpamenus: 02.07.2022). - Tekct: anekTponnbid. 10. denepanpHbli HEHTP HHPOPMAIMOHHO-
obpasoBatenbHbIX pecypcoB. - URL: http://fcior.edu.ru / (mara o6pamenus: 01.07.2022). - Tekcr:
3JIEKTPOHHBIN
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4. KOHTPOJIL H OII€CHKA pe3yJibTaTOB OCBOCHUS 06H1906p330BaTe.]'[bH0i71 AUCHUIIIINHBI

KoHTpo.1b U OLeHKa pe3ynbTaToB OCBOCHHUS 00IIC00pa30BaTEIbHON AMCHUIUIMHBI PACKPBIBAIOTCS

qgcpes3 AUCHUILIMHAPHBIC

pe3ynbTaThl,

HaImpaBJICHHLIC Ha

dopmupoBaHue  00ImUX

npodeccHoOHATBFHBIX KOMIIETESHIIUH 10 pa3zesaM U TeMaM COAEp)KaHusl yueOHOTO MaTrepuara.

nu

Oobmasi/mpodeccuoHaibHast Pa3znen/Tema THun oueHoYHbIX
KOMIIeTEeHIUsI MepOnpUsTUS
OK 01. Berbupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

penIeHus 3a1a4
npodeccuoHaATbHON
ACATCIIBHOCTH IPUMECHUTCIIBHO K
Pa3IMIHBIM KOHTCKCTaM

o/ct, 1.4.

P 2, Temnl 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temu1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,

VYeTHBIH o1poc
MaremaTnyecKuil JUKTaHT
NunuBuayanbHas
camocTosiTeNbHas paboTa
[IpencraBienue pe3yapTaToB
MPAKTUYECKUX padoT
3ammuTa TBOPYECKUX paboT

4.10 3anmTa UHAUBUYATbHBIX
P 5, Temsr 5.1, 5.2, 5.3 I1- MIPOSKTOB
o/c,5.4,5.5,5.6 KonTpospHas padbora
P 6, Temn1 6.1, 6.2, 6.3, BrimosiHenne 3aqanmii Ha
6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8 DK3aMeHe

OK 02. Hcmons30Bars P1,Temal.l, 1.2,1.311-0/c, | TectupoBanue

COBpPEMEHHBIE CPEJICTBA TIOUCKA,
aHaJM3a ¥ WHTEPIPETaIN
nHpopManuu, u
MHGPOPMAIIMOHHBIE TEXHOJIOTUU
JUTsL BBITIOJTHEHHUS 33124
podeCcCHOHATBHOM
JESTEIIbHOCTH

1.4.

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,36

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

P 7, Temsr 7.1, 7.2 I1-0/c,
7.3,74

VYcTHBIM onpoc
MareMaTH4eCKUi TUKTAHT
NunuBuayanpHas
caMocTosITebHas paboTa
[IpencraBienue pe3yabTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPUYECKUX padoT
3ammuTa WHAUBUIYATbHBIX
MIPOCKTOB

KontponbHas pabota
BrinonHeHue 3agaHuii Ha
JK3aMeHe

OK 03. IlnanupoBaTth 1
peann30BbIBaTH COOCTBEHHOE
npoeccHoOHaNBHOE U TUYHOCTHOE
pasBuTHE,

PEINPUHUMATEIIBCKYIO
JeATeNbHOCTD B
npogeccuoHanbHOU chepe,
UCMOJIb30BATh 3HAHUS 11O
(uHAHCOBOW TPAaMOTHOCTH B

P1,Temal.l, 1.2, 1.311-0/c,
1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temsnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temur 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

TectupoBanue

VYcTHBI onpoc
MaremaTtudecKkuii TUKTaHT
NunuBuayansHas
camocTosiTeNbHas paboTa
IIpencraBienue pe3yabTaToB
MPAKTHYECKUX padboT
3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUAYAIbHBIX
IIPOEKTOB

! MpodeccnoHanbHoe-0pueHTUPOBaHHOE COAEPKaHNE
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PA3JIMYIHBIX J)KU3HCHHBIX

P 6, Temr1 6.1, 6.2, 6.3,

KonTtponsHas padora

CUTYAIHSIX 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8 BrlnonHenyve 3aanuii Ha
P 7, Temsr 7.1, 7.2 IT-0/c, JK3aMeHe
7.3,74

OK 04. DddexTrBHO P1,Temal.l 1.2, 1.311-0/c, | TecrupoBanue

B3aUMO/IEHICTBOBATH U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temsur 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temu1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5, 5.6

VYeTHBI o1poc
MaremaTuyecKuil JUKTaHT
NunuBuayanpHas
camocTosiTeNnbHas padboTa
[IpencraBienue pe3yapTaToB
MPAKTUYECKUX padoT
3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUYaTbHBIX
IIPOEKTOB

KonTpomabHas padota
BrmmonHenne 3agaHui Ha
AK3aMeHe

OK 05. OcymiecTBasTh yCTHYIO U
MMMCbMEHHYI0O KOMMYHHUKAITHIO Ha
TOCY/IapCTBCHHOM SI3BIKE
Poccuiickoit enepanuu ¢ yaeTom
0COOEHHOCTEH COIMAIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

P1,Temal.l,1.2, 1.311-0/c,
1.4.

P 3, Temsur 3.1, 3.2, 3.3, 3.4,
3.5, 36

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 I1-0/c,
73,74

TectupoBanue

VYeTHBIH orpoc
MaremaTudecKknii TUKTaHT
NunuBuayanpHas
caMmocTosiTenbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX padoT
3amuTa MHAUBUYaTbHBIX
MIPOEKTOB

KonTponbnas pabora
BrinonHenue 3amanuii Ha
AK3aMeHe

OK 06. IIposBasTh rpaxk 1aHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBEICHUE HA OCHOBE
TPaAUIIMOHHBIX
0011e4eNI0BeUeCKUX [IEHHOCTEH, B
TOM YHCJIE C yYETOM
rapMOHU3aIUU
MEKHAIIMOHAJIBHBIX U
MEKPEIUTHO3HBIX OTHOIIEHUH,
MIPUMEHSTh CTAHIAPTHI
AHTUKOPPYIILIMOHHOTO MMOBE/ICHUS

P1,Temal.l, 1.2, 1.311-0/c,
1.4.

P4, Temr1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5, 5.6

TectupoBanue

VYcTHBI onpoc
MaTteMaTHYeCKHU JUKTAHT
NunuBunyanpHas
caMocTosITeNbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padboT
3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUAYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
BrimoniHenue 3a1aHuii Ha
JK3aMEHe

OK 07. CopeticTBOBaTh
COXPaHEHHUIO OKPYKAoIIeit

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 I1-o/c, 2.7

TectupoBanue
VYeTHBIH oIpoc
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Cpelibl, pecypcocOepeKeHuIO,
NPUMEHSATH 3HaHUs1 00 U3MEHEHHU
KJIMMaTa, IPUHIIUTIBI
OepeKITMBOT0 MPOU3BO/JICTBA,

3¢ dEKTUBHO JCHCTBOBATH B
YpEe3BBIYANHBIX CHUTYAIHSIX

P 4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

MareMaTuyecKuii TUKTaHT
NunuBuayanpHas
caMmocCTosATeNbHas paboTa
IIpencraBienue pe3yabTaToB
IIPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX padboT
3amuTa WHAUBUIYATbHBIX
IIPOEKTOB

KonTponbhas padora
BelnonHenue 3a1aHnii Ha
AK3aMeHe
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