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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
YYEBHOI'O IPEIMETA

1.1. ObaacTh NPpUMEHEHUsI TIPOTrPAMMBI

PabGouass mporpamma yudeOHoro mnpeamera OVIIb.04 Marematuka siBisieTcs
94aCThI0 OCHOBHOM MPOGheCcCHOHATBHONW 00pa30BaTeIbHON MTPOTrPAMMBI B COOTBETCTBUH C
OI'oC COO, ®I'oC CIIO no cneuuansHoctn 23.01.17 «Mactep 1mo peMOHTY U

00CITyKUBAHUIO

aBTOMOOHUJIEITY.

npogdeccnoHaNIbLHO 00pa3oBaTeJIbHOM MPOrPaMMbI:

Mecto mnpeamera

B CTPYKTYpe OCHOBHOI1

VYueOubii ipeamer «MaremaTuka» BXOJIUT B 00Ie00pa3oBaTeIbHBIA YUCOHBIM
IIMKJI, U3y4aeTcs Ha IEPBOM Kypce 00yUdeHHS.

1.3 Ileau u n1aHUpyeMble pe3yJbTAaThl 0CBOECHHUSI Y4eOHOI0 NpeaMeTa
1.3.1 Ileanb o61e00pa3oBaTEILHOIO YUEOHOT0 NIpeIMeTa

CopepkaHue mporpaMMmbl yuyeOHoOro mnpeamera «MaTemMaTHKa» HalpaBlIEHO Ha
JOCTIKEHUE PE3YIbTaTOB €€ u3ydeHus B cootBeTcTBuM ¢ TpeboBanussmu GI'OC COO c
yueToM npodeccuonanbHoi HanpasieHHoctu GI'OC CIIO.

1.3.2.I1lnanupyembie

pe3yJabTaThl

oCBOCHUA

0011€00pa30BaTEJIBLHOIO

yueoHoro npeamera B coorBercTBrU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO.
Oco0oe 3HaueHue y4yeOHbI MpeaMeT umeeT npu (HOPMHUPOBAHUU U PA3BUTUU

00X KOMIETEHIHI.

Koa n
HAaHUMEHOBaHHe
(popmupyembIx
KOMIIeTeHIIU M

Iliianupyemble pe3yJibTaThl OCBOCHUSA IpeaMeTa

Oo0mmue

IIpeameTHbIE

OK 01. Bribupath
CIIOCOOBI pelIeHUs
3aja4
podheCcCUOHAIBHOM
JesITeIbHOCTU
MPUMEHUTENHHO K
pa3IMYHBIM
KOHTEKCTaM

MP 01. OBnanenue
YHUBEPCATbHBIMH YICOHBIMU
MO03HABATEILHBIMU
NEeNUCTBUSMU: a) 0a30BbIE
JIOTUYECKUE ICUCTBHUS: —
CaMOCTOSITEITHHO
dbopMyIupOBaTH U
aKTyaJlu3upoBaTh MpoodIieMy,
paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTaHABJIMBATh
CYIIIECTBEHHBIN MTPU3HAK HIIN
OCHOBAHMS JIJIsI CPaBHEHUS,
KJ1accupUKaIUuu U 0000IICHHUS;

IIp1 Bragets meTogaMu
JI0Ka3aTeNIbCTB, aJrOPUTMaMU
peleHus 3a1a4; yMEHUe
(bopMyIMpOBATH
ONpEeIeNICHHS], aKCHOMBI U
TE€OPEMBI, MPUMEHSThH UX,
IPOBOJUTH JOKa3aTeIbHbIE
paccyXJIeHHS B XOJ1€
penieHus 3a1ay;

[Ip2 VYwmets onepupoBaTh
MaTeMaTHYECKUMHU
HNOHSATUSIMU

[Ip3 VYwmers pemath
TEKCTOBBIE 33/1a4l Pa3HbIX
TUTIOB (B TOM YHCJIC Ha




— OMpEAENsaTh Lelu
JeSATEIbHOCTH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,;

— BBISIBJISITh 3aKOHOMEPHOCTHU
U IPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBJIICHUSX;

— BHOCUTbH KOPPEKTHUBHI B
JEATEIIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU
MOCJIEICTBUM ACATEIbHOCTH,

— pa3BUBaTh KPEATUBHOE
MBIIUIEHUE TIPU PEIICHUN
YKU3HEHHBIX TIPOOIeM
0) 0a3oBbIC
UCCIIEIOBATENbCKUE NEUCTBUSL:
— BJIaJIETh HABbIKAMU y4€OHO-
HCCJIEIOBATEILCKON 1
MIPOEKTHOMW NEATEIbHOCTH,
HaBBIKAMU Pa3peILICHUsS
npoOJieM;

— BBISIBJISITh IPUYMHHO-
CJIEICTBEHHBIE CBSI3H U
aKTyaJau3upoBaTh 3a7auy,
BBIJIBUTaTh TUIIOTE3Y €€
pelieHust, HaXOUTh
apryMEHTBI 115
JI0KA3aTEIbCTBA CBOUX
YTBEPKICHHUM, 3aaBaTh
napaMeTpbl U KpUTEpUHU
pelieHus;

— aHAJIU3UPOBATH MOJTYUYCHHbIE
B XOJI€ PEILICHUS 3a]1au
pEe3yJIbTaThl, KPUTHUECKHU

OIICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCIIOBUSIX;

— YMETh NEPEHOCUTH 3HAHUS B
MO3HABATEIbHYIO U
MPaKTUYECKYI0 00J1acTh

MPOIICHTHI, IOJIM U YaCTH, Ha
JBIKEHUE, padoTy,
CTOMMOCTH TOBApPOB H YCIIYT,
HAJIOTH, 33J]a4M U3 00J1acTH
YIPaBJICHUS JIMYHBIMH U
CeMEHHBIMM (PMHAHCAMHU );
COCTaBJISITh BBIPAXKCHUS,
ypaBHEHUS, HEPABEHCTBA U
UX CHCTEMBI 10 YCIIOBHIO
3aJ1ayu, UCCIICIOBATh
MOJIy4YeHHOE PEIICHHE U
OIICHUBATh
MPaBIONIOTI00HOCTh
pE3yIbTaTOB;

[1P4 YmeTs BbIOMpATH
MOAXOASAIINNA U3YYEHHBIN
METOJ1 JIJISl peIlIeHUs 3a/1a4H,
pacmo3HaBaTh
MareMaTuyeckue PakThl U
MaTeMaTU4YeCKUe MOJICIIH B
MIPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE; YMEHHUE
MPUBOJUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHN
POCCHICKON U MUPOBOM
MaTeMaTHYECKON HAYKH




JKM3HEIEITEIIbHOCTH;
— YMETh HHTETPUPOBATH
3HAHUS U3 Pa3HbIX
MpPEAMETHBIX 00JacTel;

— BBIIBUTATh HOBBIE HJIEH,
npeaiaraTh OpUTrHHAIBHBIC
MOAXOJIbI M PEIICHUS; U
CIIOCOOHOCTH UX
HCIIOJIb30BAHHUS B
MMO3HABaTECIbHOU U
KOOPJAUHUPOBATH JICUCTBUS 10
ee JIOCTHKEHUIO

OK 04. DddexTnBHO
B3aUMOJIEHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/Ie

JIP 1 I'oToBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSITEILHOCTHU U
CaMOONPEIEIICHHIO; -
OBJIaJICHUE HAaBbIKaMU Y4EOHO-
HCCIICIOBATEIILCKOM,
MIPOEKTHOM U COLIMATIBbHOU
JIEATEIIbHOCTH;

MP 02. OBnanenue
YHUBEPCAITbHBIMU
KOMMYHUKATUBHBIMU
JNEUCTBUAMHU: 0) COBMECTHAs
JIEeATEIIbHOCTD:

— MOHUMATh U UCIIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHON 1
WHJMBUAYJILHOU PaOOTHI;

— IPUHUMATH LETU

COBMECTHOM JACSITEIbHOCTH,
OpTraHU30BbIBATH U
KOOPAUHUPOBATH JICUCTBUS 10
ee JOCTH)KEHUIO: COCTABJIATh
IJIaH IEUCTBUH, paclpeaeiaTh
POJIA C Y4ETOM MHEHHMU
YYaCTHUKOB 00CYXIaTh
pe3yJbTaThl COBMECTHOM
paboThl; — KOOPJAUHUPOBATH U
BBITIOJTHATH PA0OTY B YCIOBUSIX
pEeaIbHOro, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO

[Ip5S Ymers onepupoBath
MOHATUSIMU: CITyYalHbIN
OMBIT U CIIy4ailHOE COOBITHE,
BEPOATHOCTH CIIy4aitHOTO
COOBITHS; YMETh BBIYUCIIATD
BEPOATHOCTD C
UCTIOJb30BaHUEM
rpauyecKux METO/I0B;
OPUMEHATH (HOPMYIIbI
CJIOKEHHS I YMHOKCHHUS
BEPOSTHOCTEH,
KOMOUMHATOpHbIE (hAaKThI U
(bopMyJIBI TIPU pellIEHUN
3a/1a4; OIEHUBATh
BEPOSATHOCTH PeaAIbHBIX
COOBITHI1; 3HAKOMCTBO CO
CITy4yallHBIMH BEJIMYUHAMU,
YMEHHE MTPUBOIUTH PUMEPHI
IPOSIBIICHUS 3aKOHA OOJBIITIX
qucell B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;
IIp 6 YMeTb cBOOOIHO
OTIEpUPOBATH TIOHATHUSIMHU:
IIp 7 ymeTs cTpouth
rpaguku QyHKIMH,
BBITMOJIHATH MPEOOPA30BAHUS
rpagukoB QyHKIHI; yMETh
UCIIOJIb30BaTh TpaduKu
GYHKIMM 15 U3yYeHUst




B3aMMOJICUCTBUS, —
OCYIIIECTBIISATH TTIO3UTUBHOE
CTpaTEeTUYeCKOE MOBEICHHE B
Pa3TUYHBIX CUTYaIUSX,
MPOSIBIISITH TBOPUYECTBO U
BOOOpakeHUE, OBITH
WHUIIAATHBHBIM.

MP 02. OBiagenue
YHUBEPCATHHBIMH
PEryJSTUBHBIMU JEHCTBUSIMHU:
I') IPUHATHE ce0s U IPYTUX
JoJIel: — MPUHUMATh MOTHUBBI
W apTyMEHTBI IPYTUX JIIOIeH
P aHAJIU3€ Pe3yJIbTaTOB
NEeATeTLHOCTH; — MPU3HABAThH
CBOE TIPABO U MIPABO JIPYTUX
JH0JIed Ha OIIHUOKH

MIPOLIECCOB U 3aBUCUMOCTEMN
IpU pEelICHUN 3a7a4 U3
JIPYTUX Y4eOHBIX TIPEAMETOB
U U3 peasIbHON KU3HU;
BbIpaXxaThb (popMyaamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMU; YMETh
IIPOBOJIUTH UCCIIEI0BAHUE
dyHKIMY;

[Ip8 ymeTh ucnonap30BaTh
CBOMCTBa U rpaduku
GyHKIMNA 1S peIeHus
YPaBHEHHI, HEPABEHCTB U
3a/1a4 C MapaMeTpamu;
n300paxaTh Ha
KOOPJAWHATHOM TIIOCKOCTHU
MHOECTBA PEIICHUI
YpPaBHEHUI, HEPABEHCTB

IIK 1.3 BeimoaHATH
TpeOOoBaHUS
HOPMAaTHUBHO-
TEXHUYECKOHU
JIOKYMEHTAIIUH 10
OpraHu3aluu
AKCILTyaTallMy MaIlIuH
MIPU CTPOUTENHCTBE,
coAepKaHUM U
PEMOHTE JOPOT.

IIK 2.4 Bectn
YYETHO-OTUETHYIO
JOKYMEHTAITUIO TI0
TEXHUICCKOMY
00CITyKUBAHUIO U
PEMOHTY

MO TbEMHO-
TPAHCIIOPTHBIX,
CTPOUTEIBHBIX,
JIOPO’KHBIX MAIIUH U
000pynOBaHUSI.




2. CTPYKTYPA U COAEPKAHUE ITPOI'PAMMBI YYHEBHOI'O

INPEIMETA
2.1 O0beM y4eOHOro npeaMera u BUAbI Y4eOHOIl padoThl
9 Oo0bem B
Bup yueOHo# padoThI
yacax

O0bem 00pa3oBaTe/IbHONM HATPY3KH 266
CamocrosiTe;ibHasi padoTa 8
Bcero yueOHbIX 3aHATHH 250

1. OcHoBHOe coepkaHue
B TOM YHCJIC:
TEOPETUUYCCKOE OOyUCHHE 126
MPAKTUYECKUE 3aHATUS 124

2. IpodeccuoHAIBLHO OPUEHTHPOBAHHOE COAEPKAHNE 28

(mpakTHyecKasi MOAr0TOBKA)

B TOM YHCJIC:
TEOPETHUYECKOE 00yUeHUE
MPAKTUYECKUE 3aHATHUS 28
Koncynpranuu 2
IIpome:kyTouHasi aTTecTanusi B popMe YCTHOro 3K3aMeHa (2 5
CEMECTD)




2.2. TemaTu4ecKkuii Ii1aH u cogepxxkanue yueonoro npeamera OYIIb.04 Marematuka

Ne pazgesia, tembl | Coaep:kaHue y4eOHOro matepuasa u GopMbl opranuzanuu aesarejJbHocT | O0be | DopMupyembl
o0y4yaromuxcst M e
B KOMIIeTeHIUU
yacax
Pazgea 1. 6 OK 01, OK 04
IToBTOopenne xkypca | Conep:kanue y4eOHOr0 MaTepuasia K 1.3
MaTeMaTHKH [lenu 1 3a1auu MaTEMATUKHU [IPU OCBOCHUH CIIEHUAIIbBHOCTH K24
OCHOBHOM IKO0JIbI | [IpakTHYECKHE 3aHATHS 4
Uucna u BerurcieHus. BoipaxeHus 1 ux npeoopa3zoBaHuUsl.
YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI YpaBHEHUN
KonTpoJsbHbIe padoThI 2
BxoaHOM KOHTPOJIb
CamocrosiTesbHast padora: 2
1. Pemenne TecTtoBbIX 3amaHuii 1Mo Teme: « OCHOBHBIC CBOMCTBA (PYHKITHI
2. I[OMaH_IHHSI pa60Ta II0 TEMCE: « YPaBHeHI/IH 1 HCPABCHCTBaA»
IIpodeccnoHAIBHO OPUEHTHPOBAHHOE COJIePKaAHKE 4
[TpakTUKO-OpHEHTHUPOBAHHBIE 3371a4M B podeccun (11/3)
[TporneHThI B MpodhecCHOHANIBHBIX 33/1auax Mo mpodeccuu (11/3)
Pa3nen 2 24 | OK 01, OK 04
K 1.3

IIpsimMble u

Copepxanue y4eOHOIro MmaTepuaJjia




INJIOCKOCTHU B

OcCHOBHBIE MOHATHS CTEPEOMETPUHU. PacronokeHre NpsiMbIX U IUIOCKOCTEN

K 2.4

NPOCTPaHCTBE [TapannenbHOCTH IPSAMOM U IIOCKOCTU. YTOJI MEXKY IPSIMOM U IIJIOCKOCTBIO
[TapannensHOCTB TIOCKOCTEN. [lapannensHoe NpOEKTUPOBaHUE
[lepneHANKYISIPHOCTD NPSIMBIX, IPSIMOW U MJIOCKOCTH
[leprieHIUKYISAPHOCTH MIIOCKOCTEN. IlepneHauKyisap u HaKJIOHHAs
Teopema o Tpex NepHeHIUKYJIAPaAx
IIpakTHyeckue 3aHATHUS 12
Pemenue 3anau
KoHTpoJibHBbIE padoThI 2
KonTtposarHas padota «IIpsiMble ¥ JIIOCKOCTH B IPOCTPAHCTBE
CamocrosiTeibHas padora: i
IIpodeccnoHATBLHO OPHEHTHPOBAHHOE COECPKAHME 2
3aiaun ¢ rpadMUECKUM MPECTABICHUEM JaHHBIX o TeMe « TpancrmopT»(11/3)
Pasznea 3 16 OK 01, OK 04
Koopaunarsel u Copep:kanue yueOHOro MmaTepuaa [IK 1.3
BEKTOPHI B JlekapTOBbI KOOPJMHATHI B IPOCTPAHCTBE. PaccTosiHre MEXTY ABYMS TOYKAMH 1IK2.4
MPOCTPAHCTBE BekTopbl B IpOCTpaHCTBE
Yroa mexay Bektopamu. CKaJIsIpHOE MPOU3BENECHUE BEKTOPOB
PaznoxeHnue BexkTopa
IIpakTHyeckue 3aHATHUSA 8
Pemenue 3agau
KonTpoJsbHbIe padoThI 2
KontposbHas padota «KoopauHaThl U BEKTOPHI B IPOCTPAHCTBEY
CamocTosiTesibHasi padora: 1
Jomamnsisi  pabota mo Teme: KoopauHaTel BEKTOpa B MPOCTPAHCTBE
Pa3znen 4 30 OK 01, OK 04

10




OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuveck
ue PyHKuuu

Copnep:xanue y4eOHOIr0 MaTepuajia

Tpuronomerpuyeckue (pyHKITMN MPOU3BOJIBLHOTO yTia, uncia. Paarnannas u
rpamycHas Mmepa yriia. OyHkiuu, ux cBoictBa. CriocoOs! 3aganus GyHKITUAH.
Tpuronomerpuueckue QpyHKIUHU, UX CBOMCTBA U rpaduku. OOpaTHbIE
TpuroHomeTpuueckue GyHkuu. CrocoObl pelieHrus TPUrOHOMETPHUUECKUX
YPaBHECHUM

IIpakTHYecKHe 3aHATHS

OCHOBHBIE TPUTOHOMETPUYECKHUE TOKAECTBA. DOPMYIIbI TPUBEACHUS
CuHyC, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTH JABYX YrioB. CHHYC U KOCHHYC
nBoiHoro yria. @opmyisl nojgoBuHHOTO yria. [IpeodpazoBanue rpagukos
TpUroHomeTpudeckux QyHkuuii. [Ipocreiimme TpuroHoMeTpuyecKre
ypaBHEHUs

16

KonTpoJsbHbIe padoThI

KontposnbHas padota «OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUUECKUE
(O YHKITII)

CamocrosiTesibHasg padora:
[ToaroToBka cooOmieHus: Ha Temy «VICTOpusi TPUTOHOMETPHUU U €€ POJIb B
M3YYECHHH €CTECTBEHHO-MAaTEMAaTUUECKUX HAYK)

I[IK 1.3
K 2.4

Pa3znen 5
IIpousBoanasn
(pyHkumu, ee
NpUMEeHeHue

Copepxanue yueOHOro MaTepuaJjia

20

[TonsTre o npenese nocienoBaTeIbHOCTH. JJIMHA OKPYKHOCTH U TIOIIAAb
Kpyra Kak npezaesnsl nocieaoBaresbHocTen. [lonsTne npon3BoaHOM.
[TpousBoansie Ppynkiuii. [lonsTre 0 HEMpepbIBHOCTH GYyHKIMK. MeToa
WHTEPBAJIOB.

IIpakTHYeCKHe 3aHATHS

10

OK 01, OK 04
MK 1.3
MK 2.4

11




[IponsBonnbie CyMMBI, pa3HOCTH. [Ipon3BOAHBIE TPONU3BEIECHMS, YACTHOTO.
[IpousBoaHbie TpUroHOMETpUYECKUX QyHKIMA. [Ipon3BogHAas COXKHOIM

¢ynkun. ['eoMeTpuueckuii CMbICT MPOU3BOAHOMN. YpaBHEHUE KacaTeIbHOM K

rpaduky ¢pyHkiuu. Ou3nueckuil CMbICI IEPBOI U BTOPOM MPOU3BOAHOM
MonoTtoHHOCTh (hyHKITMU. Touku s3kcTpemyMmbl. MccnenoBanue GyHKIUN U
noctpoeHue rpadukon. Hanbosnblliee 1 HauMeHbllIee 3HaUCHUs PYHKIIUU

KonTpoJsbHbIe padoThI

KontposnbHas pabota «IIpousBoaHast yHKIUHU, €€ TPUMEHEHHE

HpO(l)eCCl/IOHaJ'ILHO OPUCHTHPOBAHHOC COACPKAHUC

[IpuMeHeHre TpPOU3BOAHOM B MPO(PECCHOHATBHBIX 3aa4ax
TEXHOJIOTUYECKOro mpodus (1/3)

HaxoJ1eHne onTUMaJIbHOTO pe3yJsbTaTa B 3aja4yax 1o npodeccun (11/3)

Pa3nen 6
MHOrorpaHHUKHM U
TeJIa BpallleHUs

42

Copnep:xanue y4e0HOIro MaTepuaJjia

Bepiunsl, pebpa, rpanu MHOTOrpaHHuKa. [Ipu3ma, ee cocrapisioniue,
ceuenue. [Ipsmas u npaBunbHas npusmsl. [lapannenenunen, ky6. Ceuenue
Ky0a, napamenenunena. [Tupamuaa, ee cocTaBisitoe, CEUEHUE.
[IpaBunpHas nupamuaa. Y ceuennas nupamuga. CuMmmerpus B KyOe,
napajuienenunese, npusme, nupamuze. IlpaBuiibHble MHOTOIPaHHUKH, UX
cBoiicTBa. [lorarue 00 o0neMe Tena. OTHOILIEHNE 00BEMOB ITOA00HBIX TEN

IIpakTHYeCcKHe 3aHATHS

[TocTpoenue ceueHnii MHOTOIrpaHHUKOB. bOKOBas v MoJIHasE MOBEPXHOCTH
npu3Mbl, nupamuasl. Humuaap, ero cocrapistomue. CedyeHue NAIMHIIPA
Konyc, ero cocrasisromue. CeueHre KoHyca. Y cedeHHbId KoHyc. CeueHnue
ycedeHHoro konyca. [llap u cdepa, ux ceaenus. [Lmomnaau moBepxHocTen
nuauHApa U Konyca. O0beMbl MHOTOTPaHHUKOB. OOBEMBI IUJIUHIPA U
KoHyca. O0beM 1apa, miomaab chepsl

20

OK 01, OK 04
IIK' 1.3
[IK 2.4

12




KoHTpoJibHBbIE padoTHhI

KonTtponbHas pabota « MHOTOTpaHHUKH U TEJIa BPAIICHUSD)

CamocrosiTesibHasg padora:
[TocTpoenue n300pa>keHnii MHOTOIPAaHHUKOB

ITpodeccnoHATBLHO OPHEHTHPOBAHHOE COCPKAHME

['eomeTpuyeckue 3a1a4u 1o npodeccuu

Pacuer 0O0beMa BMECTUMOCTH BelecTB (11/3)

Paznen 7
IlepBooOpa3Has
(pynkuumn, ee
NpUMEHEeHUe

16

Copnep:xanue y4e0HOIr0 MaTepuaJjia

ITepBooGOpaznas ¢pyukmuu. [IpaBuna HaxoxaeHus nepBooodpas3HbiX. [ToHsTHE
00 ompeIe]ICHHOM WHTerpayie Kak IIoniaad KpUBOJIWMHEHHON Tparenuu

IIpakTHYeCcKHe 3aHATHS

Haxoxnenus nepBooOpa3Hbix pyHkuu. [lnomaas KpuBOIMHEHHON
tpaneuuu. Dopmyna Hetotona — JleliOuuia. Heonpenenenusiii u
ONPEAECICHHBIM HHTErPaIbI

KonTposbHbIe padoThI

KontposnbHas pabota «IlepBooOpa3nasi GhyHKIHH, €€ TPUMEHEHUE

CamocrosiTesibHasi padora:

ITpodeccnoHAIBHO OPUEHTHPOBAHHOE CO/IEP:KAHME

[IpuMeHeHus MHTErpaja B 3a/1ayax npodeccuoHaNbHOW HalPaBJIeHHOCTH (11/3)

OK 01
I[IK 1.3
I[IK 2.4

Pa3nen 8
CreneHu U KOpHH.
CreneHnas

GyHkuus

20

Copepxanue y4eOHOro MmaTepuaJjia

Kopensb N-oii ctenenu u ero cBoiicta. CreneHnHas QyHKIMS, €€ CBOMCTBA

IIpakTHYeCKHE 3aHATHS

10

OK 01, OK 04
[IK 1.3
[IK 2.4

13




[IpeoOpazoBanue BbIpaxkeHUM ¢ KOpHAMH N-0i cTerneHu. CBOMCTBA CTEIEHHU C
palMOHAJIBHBIM U JEHCTBUTEIIBHBIM ITOKa3aTeNsIMU. Pelienue
MppalMOHAIBHBIX YPABHECHUN U HEPABEHCTB

KoHTpoJibHbIE padoTHI

KontposbHas padota « CreneHnHas QyHKIUS

CamocrosiTesibHasg padora:
CocraButb Tabnuily « Crenennas QyHKIms, €€ cBoMCTBa U rpaduk»

Pazgen 9
IToxka3aTesipbHaA

GyHkuus

18

Coaep:kanue yaeOHOTro MmaTepuaJjia

[TokazarenbHas (yHKIUs, ee cBoMcTBa. Kitaccudukaius noka3zarelbHbIX
ypaBHeHHi. [ IpocTelinre noka3zarenabHbIe HEPABEHCTBA

IIpakTHYecKHe 3aHATHS

Pemienne noka3aTeabHbIX YpaBHEHUHN U HEPAaBEHCTB. CUCTEMBI
II0KA3aTEJIbHBIX YPABHCHUH

KonTpoJsbHbIe padoThI

KontposbHast padota «llokazarenbHast QyHKIUSI»

OK 01, OK 04
I[IK 1.3
I[IK2.4

CamocrosiTesibHasi padora:

IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COAECPKAHME

[Ipumenenune nokazarenbHON GYHKIMH B MPOGECCHOHANTBHON e TEIbHOCTH

(1/3)

Pa3nen 10
Jlorapugmsbl.
Jlorapudgmuueckasn
byHkuus

26

Conep:kanue y4eOHOro MmaTepuasa

Jlorapudm uncna. JlecITHUHBIA U HATYpaIbHBIN JTOTapu(MBbl, YUCTIO €.
CgoiictBa norapudmon. Onepanus norapupmupoBanus. O6parHas GyHKUIUA,
ee rpaduk. CUMMETpUsi OTHOCUTENBHO NpAMON y=X. Jlorapudmuueckas

OK 04
K 1.3
I[IK 2.4

14




dynkms, ee cBoiictBa. Knaccudukanus norapupmMuueckux ypaBHEHHMA

HpaKTH‘leCKHe JaAHATHUSA

Brruncnenue u cpaBHenue norapudmos. [lepexon kK HOBOMY OCHOBaHHUIO.
Pemenue norapumMuueckux ypaBHEHUN U HEPABEHCTB.

12

KonTpoJsbHbIe padoThI

KontposbHas pabota «Jlorapudmudeckast GyHKIMsD

CamocrosTenbHas pa60Ta

HpO(l)eCCl/IOHaJ'ILHO OPUCHTHPOBAHHOC COACPKAHUC

[Ipumenenue norapupmuyeckor GyHKIHUHA B TPOPECCUOHATBHON
NEeATEeIbHOCTH (11/3)

Pa3znen 11
JJIeMEeHTbI
KOMOMHATOPHUKH,
CTATHUCTUKH H
TeOPUH
BEPOSITHOCTEH

14

Copnep:xanue y4eOHOIro MaTepuaJjia

OcHoBHbIe MOHATHS KOMOUHATOPUKK COOBITHE, BEPOSITHOCTh COOBITUS

IIpakTHYeCKHMEe 3aAHATHS

Pemenne koMOuHaTOpHBIX 3a7a4. CI0KEHUE U YMHOXKEHUE BEPOSITHOCTEN
JIucKkpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€ pacipeaeIcHus

KonTpoJsbHbIe padoThI

KonTtpoarHas paboTa «31eMeHTH KOMOMHATOPUKH, CTATUCTUKH U TSOPUH
BEPOSTHOCTEMN

CamocTosiTesibHasi padora:

ITIpodeccuoHATBLHO OPHEHTHPOBAHHOE COIEPKAHME

BepostHoCTh B 3a1adax mo npodeccun (11/3)

[IpencrapiieHne faHHBIX. 3aJa4M MAaTEMAaTHUYECKON CTaTUCTUKHU B podeccuun

OK 01, OK 04
I[IK' 1.3
[IK 2.4

15




(1/3)

Pa3nen 12 16 OK 01, OK 04
YpaBHeHus U Copep:xkanue y4eOHOr0 MaTepuaJia I[IK 1.3
HepaBeHCTBa PaBHOCHIIBHOCTB YpaBHEHMM U HepaBeHCTB. OO0IIME METOIbI pEIICHUS

ypaBHeHMH. ['padnueckuii METO1 pelieHUs] ypaBHEHUM I[IK 2.4
IpakTHyeckue 3aHATHUS 8
YpaBHEHUS M HEPABEHCTBA C MOYJIEM. Y DaBHEHUS U HEPABEHCTBA C

napamerpamu. CucTeMbl YpaBHEHUW U HEPABEHCTB, pellaeMble rpaduuecKu

KoHTpoJibHBbIE padoThI 2
KoHtposibHas paboTa «YpaBHEHUSI 1 HEPABEHCTBAY

IIpodeccnoHAIBHO OPUEHTHPOBAHHOE COJIePKaHME 2

TexcToBble 3a71auu (IBUKEHUE, paboTa, MPOU3BOAUTENBHOCTS) (11/3)

Bcero yueOHbIX 3aHATHIT 250

Bcero 266
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3. YCJOBUA PEAJIMBAIIUUA ITPOI'PAMMBI YYEBHOT' O IPE/IMETA

3.1. Peau3anusi nporpaMMbl JUCHHUILIMHBI TPeOyeT HAJTUYUA Y4eOHOT0 KaOuHeTA.

OO6opynoBaHue yueOHOTO KaOMHETa:

- TOCAJI0YHbIE MECTa MO KOJMUECTBY 00YUaIOIINXCS;
- pabodee MecTo MpenoaBaTes;

- KOMILUIEKT Y4eOHO-HATJISIHBIX TOCOOMIA;

- KOMIUIEKT JIEKTPOHHBIX BUJICOMATEPUATIOB;

- 3a/IaHUS 17151 KOHTPOJIBHBIX PaboT;

- Mpo¢eCCHOHATBHO OPUCHTUPOBAHHBIC 33 TaHMUS;

- MaTepHalbl SK3aMeHa.

TexHuueckue cpeacTBa 00yUyeHus:
- IEPCOHAIbHBIN KOMIIBIOTEP C JIMLIEH3MOHHBIM TPOrPaMMHBIM 00€CTIeYeHUEM;

- IPOEKTOP C HIKPAHOM.

3aubr:
bubnuoTeka, YMTaNbHBIN 3271 C BBIXOJOM B ceTh HTEpHET.

3.2. MupopmanuoHHoe oOecneyeHne peau3auu NporpaMmmMbl

3.2.1. OcHOBHBIC TEYATHLIE U3IAHUA



1. AnexkcannpoB, A.J[. Maremaruka: anreOpa M Hayajga MaT€MaTHYECKOro aHanu3a, reomerpus. ['eomerpus. 10-11
kiaccel : yueOnuk / A.Jl. Anexcanapos, JI.A. Bepuep, B.W. Peokuk. — M. : U3garensctBO «IIpocBemenuey», 2020. — 257 c. —
ISBN: 978-5-09-062551-7 / - Tekcrt : HemocpeACTBEHHBIN

2. Mopakosuu, A.I'. Anrebpa n Hadana mateMarudeckoro aHanu3za. 10 kmacc: B 2 4. Y. 1. YueOHuK 1 ydammxcs
0011e00pa3oBaTeNIbHBIX yUpexkaeHui (nmpoduibHbIN ypoBeHb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : Maemo3uHna, 2020. - 457
c. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIH

3. Mopnkosuu, A.I'. Anrebpa u Hauana matematudyeckoro ananuza. 11 kmacc: B 2 u. Y. 1. YueOHuUK njst yqamumxcs
00meo0pazoBaTeNbHBIX YUpexkAeHUH (MpoduabHbI ypoBeHb) / A.I'. Mopakosud, I[1.B. Cemenos. - M. : Maemo3una, 2020. - 351
c. — ISBN 978-5-346-03199-4/ - TekcT : HemOCpeACTBCHHBIH

4, Mopakosuu, A.I'. AnreOpa n Hauana Marematudeckoro aHanu3za. 10 kmacc: B 2 4. Y. 2. 3agaunuk 115 ydammxcst
001meo0pa3oBaTeNIbHBIX yUpekaAeHu (nmpoduibHblid ypoBeHb) / A.I'. Mopakosuy, JI.O. Jlenumena, JI.W. 3paBuu [u ap.] - M. :
Muemo3suna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Tekct : HEOCPEACTBEHHBIMH

5. Mopnkosuu, A.I'. AnreOpa u Hadana matemaTudeckoro ananusa. 11 kmacc: B 2 4. Y. 2. 3agaunHuk asis yqamuxcs
00111e00pa3oBaTeNIbHBIX yupexkaeHu (npodusibHblii ypoBeHs) / A.I'. Mopakosuy, JI.O. [lenumena, JI.W. 3BaBuy [u ap.],- M. :
Muemo3suna, 2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekct : HEMOCPEACTBEHHBIMH

3.2.2. JIonoJIHUTEIbHbI€ HCTOYHUKH

1. Bceepoccuiickue uHTepHeT-oamMmuanbl. - URL: https://online-olympiad.ru / (mara o6pamienuns: 12.07.2021). - TekcT:
JJIEKTPOHHBIN.

1. Enunas woyeknus mudpoBbix oOpasoBarenbHbIX pecypcoB. - URL: http://school-collection.edu.ru / (mara
obparenus: 08.07.2021). - TeKcT: 3JACKTPOHHBIH.
2. HNudpopmannonHas cucreMa «EqnHoe OKHO J0CTyIa K 00pasoBarebHbIM pecypcam». - URL: http://window.edu.ru /

(mata obpamenus: 02.07.2021). - TekcT: 27E€KTPOHHBIN.
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https://online-olympiad.ru/

3. Hayunas snextponnas ouommoteka (HOB). - URL: http://www.elibrary.ru (mata oopamenus: 12.07.2021). - Tekcr:
AIEKTPOHHBIN.

4, OTtkpeIThIid KOJUICK. Martemaruka. - URL: https://mathematics.ru / (mata oOpamenus: 08.06.2021). - Tekcr:
AIEKTPOHHBIN.

S. [ToBropum Mmatemaruky. - URL: http://www.mathteachers.narod.ru / (mara oOpamenus: 12.07.2021). - Tekcr:
BJICKTPOHHBIM.

6. CrpaBoYHHK 110 MareMaTuke s ImkoiasrHuKOB. - URL: https://www.resolventa.ru/demo/demomath.htm / (mara
obOpamenus: 12.07.2021). - TekcT: 31eKTPOHHBIH.

7. Cpenusisi MmaTeMatudeckas mHTepHeT mkosia. - URL: http://www.bymath.net / (mara obpamenus: 12.07.2021). -
TekcT: JIeKTPOHHBIN.

8. ®denepanbhblii moptan «Poccuiickoe odpasoBanue». - URL: http://www.edu.ru / (nara obpamienus: 02.07.2021). -
TekcT: JIeKTPOHHBIN.

9. denepanbHbI eHTp HHOOPMAIMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru / (mata oOpameHwus:

01.07.2021). - TekcT: 3NEKTPOHHBIH.
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https://www.resolventa.ru/demo/demomath.htm

4.  KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA
KoHTpons W OIleHKa pe3yJbTaTOB OCBOCHHUS 00IIe00pa30BaTEIILHOTO YYeOHOTO MpeaMeTa pPacKpBIBAIOTCS depes

npeIMEeTHbIC Pe3yIbTaThl, HAIpaBlIeHHbIE HA (POPMUPOBAHKME OOIUX KOMIIETEHIMI MO pa3iesiaM U TeMaM COAepKaHUs y4eOHOTO

martepuana. Conepxanue obmeodpazoBarensHoro yaeonoro npeamera OVYIIb.04 MartemaTuka HampaBieHO Ha (popMUpOBaHHE

obommx xkomnerenuuii: OK 01, OK 04 u compspkeHbl ¢ JOCTHKEHHEM 00pa30BaTENbHBIX PE3yJIbTaTOB, PErJaMEHTHPOBAHHBIX

dI'oC COO.
Oomasi/mpogeccnoHanb Pa3znen/Tema Tun oueHOYHBIX MEPONPUATHIA
HAsIKOMIETEeHINM U
OKO1. BriOupath P1 YcTHBIN onpoc
CIIOCOOBI peIICHHS P2 TectupoBanue,
3a/at P3 CamocTosTenbHast
npodeccuoHanbHON P4 pa6oTa
JCATCIIbHOCTH BBITIOJTHEHUE 3aIaHU
[IPUMCHUTCIEHO K Bonpockl Ha DK3aMeHax
Pa3INYHBIM
KOHTEKCTaM
OK 04. P5 YcTHbIN ompoc
DPheKkTUBHO P6 TectupoBanue,
B3aIMOJICICTBOBATH P7 CaMOCTOSTENBHAS
1 paboTaTh B pa6oTa
P8 .

KOJVICKTHBC 1 BBINIOJIHEHUE 3a/1aHUN
KOMAaH/Ie P9

Bomnpocs! Ha 3x3amenax

20



NEPEYEHBb BOITPOCOB K MIPOMEXYTOYHOM ATTECTAIIUA

1. Omnpenenenue uppalMoHaIbLHOTO ypaBHeHHUs. [IpaBuiio peeHus: HppalvoOHaIbHBIX YpaBHEHUM

2.0npenenenune nokasarenbHoi ¢yHkimy. CBolicTBa moka3ateabHOW QyHKIMu. ['paduk mokazarenbHO QyHKIMU pu a>0,
0<a<0

3. Ompenenenne norapudmuueckoit pynkmun. ['paduk morapudmuaeckoit GyHKITHH.
I'padux norapudmuyeckoit pynkuuu mpu a>0, 0<a<0.
. Onpenenenue norapudma. Crorictpa sorapudpmoB. OCHOBHOE JIOrapu(MUIECKOE TOXIECTBO.

oA

Omnpenenenue paauana yria. @opMyia sl BBIUUCIEHUS PaIMaHHOW MEpHI yIJa.
®opmyia 1151 BBIYUCIEHUS TPayCHOM MEPHI yTiia

6. Onpenenenue cuHyca, KOCUHyCa, TAHTEHCA yIiia

/. 3HaKu CUHYyCa, KOCUHYCa, TAHTEHCAa yTia

8. ®opMyIibl 3aBUCUMOCTH MEXKIy CHHYCOM , KOCHHYCOM M TaHTE€HCOM yTJia

9. OcHOBHBIEC TPUTOHOMETPUUYECKUE TOKIECTBA

10. ®opmybl cCHHYCa, KOCHHYCA, TAHT€HCA YTIIOB 0L ¥ —0.

11. ®opmybl ABOMHOTO yriia

12. OmnpeneneHune apkKOCHHYca YUCIa, apKCUHYCa, apKTaHT'€Hca 4ucIa.

13. dopmyna pemieHus ypaBHeHuUs cos t = a, ypaBHeHUs sint = a, ypaBHeHusI tgt = a. YacTHbIE clly4au penieHu ypaBHEHHM
14. CpoiictBa u rpadguk GyHKIIMH Y = COSX

15. CpoticTBa u rpaduk GyHKIMU Y = SinX

16. Onpenenenue cTepeoMeTpun. AKCUOMBI CTEPEOMETPUU

17. CnenctBusi U3 aKCMOM CTEPEOMETPUU

18. N300pakeHne npoCcTpaHCTBEHHBIX (PUTYD
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19. DneMeHTHI U TPaBUIIO KOMOWHATOPUKU. BUBI coemmHeHmit: pa3MeleHus], TIEPECTAaHOBKH, COUETaHUS

20. CoObITHS 1 UX BEPOSTHOCTH.

21. Onpenenenre CKpeIMBaOIMUXCS NMPAMBIX. B3anMHoe pacnoniokeHue MpsMbBIX B ImpocTpaHcTse. [Ipu3nak
CKPEILHUBAIOIINXCA MPAMBIX

22. Teopema o Tpex nepreHaukyssipax. @opmynuposka. UepTex

23. OnpesienieHne napajviedbHbIX NpsMbIX. [Ipu3Hak mapauienbHbIX OpsMbIX. TeopeMa o MapajuieIbHbIX TPSIMBIX

24. Onpenenenre NpsAMoH napamuieabHON IIOCKOCTH. [Ipr3Hak napamienabHOCTH NPSIMON U IJIOCKOCTH

25. Onpenenenre NepreHaNKyIIpHBIX MpsAMbIX. OmnpeaeneHue npsMoil mepneHauKyJIsIpHOi miockoctu. [Ipusnak
IIEPIICHIUKYJISIPHOCTH MPSMOU U IUNIOCKOCTH

26. Onpenenenre napayuieIbHbIX U MEPIeHANKYISIPHBIX TIockocTell. [Ipu3Hak mapanienbHbIX U MepIeHANKYIISIPHBIX
IIJIOCKOCTEN

27. Onpenenenue nmpou3BoAHoM GyHkimu. ['eomeTpuueckuii u puandeckuil CMbIC Mpou3BoHOM QyHkImu. [IpaBua
muddepeHurpoBaHus

28. Ilpusnaku Bo3pacTtanus u yobiBaHus (GyHKIMU. OnpeaesieHne ToueK dKcTpemyma GyHkiuu. [Ipu3Hak Touek skcTpeMmyma
byHKIIIH

29. [lonsiTue BekTOpa B mpocTpaHcTBe. JleiicTBust Haa BekTopamu. KommianapHbie BEKTOPbI

30. Koopaunatsl BekTOpa B IpocTpaHcTBe. [IpsaMoyronbHas cucteMa KOOpIUHAT B MPOCTPAHCTBE

31. Ilpocreitmue 3agaun B KoopAuHaTax. OOpMyIIbI 1715 MX PEIICHUS

32. CkansipHoe npousBesieHue BekTopoB. Omnpeaenenue 1.0npenenenue 2.

33. Omnpezenenrie MHOTOTpaHHUKA, TPU3MbI. BUbl Ipu3M. DJIeMEHThI PU3MBI.

34. Onpenenenue wionaad NoBepxHOCTH NMpu3Mbl. Dopmyia miomaan noBepxHocTy mpu3Mel. [1nomans noBepxHoctu
PSAMOM MTPU3MBI

35. Omnpepenenne NMUPaMUIbI, TPABUILHON MUPAMUJIBI. DJIEMEHTHI TUPAMHUIBI.
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36. Onpenenenue wioOaad NOBEPXHOCTH mupamMuabl. DopMyra 1ionaan NOBEpXHOCTH MHUPAMUIBI U PABUIILHON
MTUPAMHU/IBI

37. Tena Bpamenus. Hunmunap. @opmyna miomaan MOBEPXHOCTH HUIHMHIPA

38. Konyc. Ycedennsiit konyc. @opMyiia IUIOIIa M TOBEPXHOCTH KOHYyCa

39. llap. Ceuenus mapa. Cdepa. [Lnomans chepbl

40. Omnpenenenne o0bemMa reomeTpuueckoro tena. O0beM MpsIMOYTOIbHOTO Napasuleenune1a

41. O6beM mpsMOI PU3MBI U IUITUHPA

42. O6weM upamusl 1 kKonyca. O06beM mapa

43. Omnpenenenne nepBoodpaznoit GpyHkiuu. OCHOBHOE CBOMCTBO MEepBO0Opa3HbIX (hyHKIWH. [IpaBria HaXOXKICHHUS
nepBooOpa3zHoi

44. [1nomanp KpuBONIMHENHHON Tpaneuuu. Onpeaenenrue nHTerpaia, ooosHadeHnue, popmyia. CBoiicTBa HHTErpajIoB
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