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Paboyas nmporpamma no ydeOHOMY npenmeTy «MaTeMaTHKa» pa3paboTaHa B COOTBETCTBHU:

- ¢ TpeboBanusMU DenepaaTbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEIHETO
(momHOTO) 00IIETO OOpazoBaHMs yTBepkAEHHBIN [Ipumkazom MuHuCTEpcTBa 00pa3oBaHHs M HAYKH
Poccuiickoit ®enepaunn (Munobpnayku Poccum) ot 17 mas 2012 r. N 413 r. Mocksa "O06
YTBEP)KICHUU (eIepaIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEAHEro (TOJIHOTO)
oOmrero oopazoBanus" (pex. ot 11.12.2020);

- ¢ npukazom MwunoOpHayku Poccum ot 12.08.2022 N 732 "O BHeCeHMHM HW3MCHCHHI B
(benepanbHBIN TOCYIapCTBEHHBIN CTAHIAPT CPEIHETO 00MIero 0Opa3oBaHusl, yTBEPKACHHBINA TPUKA30M
MunucrtepctBa obpazoBanusi U Hayku Poccuiickoit ®enepauun ot 17 mas 2012 r. N 413 "OO0
YTBEpXKJIEHHH (heaepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEAHETrO (TIOJHOTO)
obmiero oopazoBanus'";

- ¢ PexoMeHanusMu 1o opraHu3anyy NOJYyYeHHs CPEeHEro 00Iero o0pa3oBaHus B Mpeesiax
OCBOEHHMSI 00pa30oBaTENbHBIX MPOTpaMM CpPEIHEro MpoQecCHOHANbHOTO 00pa3oBaHUs Ha 0Oase
OCHOBHOTO o0O0miero o0Opa3oBaHHsT € y4eToM TpeOOBaHWH (enepaabHBIX TOCYIapPCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHJAPTOB W TMOJIydaeMOW mpodeccur WM  CHEeNHaIbHOCTH  CPEIHEro
npodeccroHalbHOT0 00pa3oBaHus (MUchbMo JlemapTameHTa rocy1lapCTBEHHOM MOJIMTUKU B cepe
moATroTOBKH padbounx kaapoB u JITO Munob6prayku Poccun ot 17.03.2015 Ne 06-259;

- ¢ [lonoxeHneM 1o UTOrOBOMY KOHTPOJIIO YUeOHBIX AocTHxkeHHM oOydatomuxcs 'ATIIOY CO
«ExarepuHOyprckuif MOHTa)XHBIN KOJIIEK» TNpH peanusauuu denepasbHOro rocyJapCcTBEHHOTO
CTaHJapTa cpeaHero (MojgHOro) oOImero oOpa3oBaHUs B TpeaeiaX OCHOBHOM MpodeccroHaIbHOM
00pa3zoBaTeIbHON MTPOTPAMMBI.;

- Ha ocHoBe  mpumepHoil pabodeil mporpaMmbl ydeOHOM TUCHUIUIMHBI «MareMaTuka» s
npodeCcCHOHANBHBIX ~ 00pa30BaTENBHBIX  OpPraHW3aliidi,  PEeKOMEHJIOBAHHON denepanbHbIM
rOCyJapCTBEHHBIM  aBTOHOMHBIM  yupexacHueM «MHCTUTYT pa3BUTHS  MPO(EeCCHOHATBLHOTO
ob6pazoBanus» (PI'BOY AI1O «MPITIO») ot 29 centsiops 2022 1.
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1. OBIIAA XAPAKTEPUCTHUKA PABOYEM IPOI'PAMMBbI YUYEBHOI'O NPEJIMETA
«<MATEMATHUKA»

1.1. Mecto npeamera B cTpyKkType o0pasoBarteabHoii nporpammsl CITIO:
OomeoOpa3oBaTenbHbBII peaMeT «MaTeMaTukay IBIseTcs 0053aTeIbHON YacThIO
00m1eo0pa3oBaTeIpHOrO MUKIIA 00pa3oBarenbHOM mporpaMmel B cooTBeTcTBHE ¢ @T'OC CIIO 1o
09.02.07 «THbOpMaIMOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHHUE.

1.2. e ¥ IUIaHUpPYeMble pe3yJbTaThl 0CBOEHHUSI peaMeTa:

1.2.1. lenu npeamera

Conepskanue mporpaMmMbl 0011e00pa3oBaTeNbHOTO MpeaMeTa «MaTreMaTtuka» HalpaBjIeHO Ha
JTOCTIDKEHHE PE3YNIbTaTOB €€ M3ydeHUsi B cooTBeTcTBUH ¢ TpeboBanusimu OI'OC COO c ydyetrom
npodeccronanbHoil HanpasiaeHHoct ®PI'OC CIIO.

1.2.2.

[Inanupyembie
cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

pe3yabTaThl

OCBOCHUA

o0uieo0pa3oBaTeIbHOTO  MpeaMera B

Oco0oe 3HaueHue npeamet umeer npu Gopmuposanuu u pazputuu OK, I1K u JIP.

Koxgu
HalMCHOBaHHE
(dbopmMupyeMBbIX
KOMITETSHITUI

[nanupyembie pe3yabTaThl OCBOCHUS TACIUIIIINHBI

O06mmue 1

JucuurimHapHbIe 2

OK 01. BeiOupats
CrocoObI perieHus
3a/au
npodeccuoHaTbHOM
NesITeNIbHOCTH,
MIPUMEHUTEEHO

K pa3aM4HbIM
KOHTEKCTaM.

OK 02.
Hcnone3oBath
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHanusa u
UHTEpPIpETAINH
nHpopManuu u
nH(pOpPMaLMOHHbBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
JeSITeIbHOCTH.

OK 03.
IInanuposats 1
pean30BbIBATh
COOCTBEHHOE
npodeccuoHanIbHOE
Y JTMYHOCTHOE

- copMHUPOBATH TPAKIAHCKYIO
TTO3HITNIO 00YJArOIIETOCs KaK
AKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIEeCTBA;

- 0CO3HATh JINYHBIN BKJIAJ B
MOCTPOECHUH YCTOMYHUBOTO
Oynymuiero;

- cpopMUpPOBaTH MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOU
PAKTUKH, OCHOBAHHOTO Ha
Janore KymnbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJUKYIbTYPHOM
MUDE;

- CAaMOCTOSITETTLHO
dhopmynupoBaTh U
aKTyallu3upoBaTh MpooIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- BHOCUTBH KOPPEKTUBHI B
NesITeNbHOCTD, OI[CHUBATh
COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKU
MOCIIEJICTBHI IEITENILHOCTH;

- pa3BHBaTh KPEaTHBHOE

- BJaAeTh  METOJaMM  JI0Ka3aTeJbCTB,
QIrOpUTMaMHU  peUleHus  3a/Jady;  yMEHHe
dbopMynupoBaTh ONpENENICHUs, AKCUOMBI U
TEOpEMbl,  MPUMEHATb  UX,  MPOBOJUTH
JOKa3aTeNbHbIE PACCYXKACHUS B XOJ€ pPelleHus
3ajady;

- YMETb OINEpUPOBaTh MOHSTUSMU: CTEHEHBb
yycla, JJorapupMm Ymclia; YMEHUE BBIMOJHATD
BBIUMCIICHUE 3HAYeHUN U m1peoOpazoBaHuUs
BBIPKEHUI €O CTemeHs MU M Jorapudmamu,
npeoOpa3oBaHus JTPOOHO-PALIMOHAIBHBIX
BBIPAYKCHMUI;

- YMEHHE pelaTh TEKCTOBbIE 3a/layd Pa3HBIX
TUTNOB (B TOM 4HCIE€ HA MPOLEHTHI, JOJIU U
4yacTW, Ha [JBIDKEHHUE, paboTy, CTOMMOCTH
TOBapoOB M yCIYT, HAJOTH, 3a/la4i U3 o01acTu
yOpaBiIeHUS  JUYHBIMH U CEMEHHBIMU
dbunancamm); COCTaBIISITh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA M HX CHCTEMBI IO
YCIOBUIO 3aJ[aud, HUCCIEN0BAaTh IOJYyYEHHOE
pellieHne U OIICHHBAaTh MPaBIONOA00HOCTh
pE3YNbTATOB;

- yMeTh BBHIOMpaATh MOAXOJSIINI W3Y4EeHHBIH
METOJ JJisi pEelIeHus 3aJlay, pPaclo3HaBaTh
MaTemMaTHueckue (akThl U MaTeMaTHYecKue
MOJENTU B TPHPOJHBIX M OOIIECTBEHHBIX

1 Vka3pIBaroTCs IMYHOCTHBIE U MeTanpeameTHble pe3ynbraTel u3 PI'OC COO (B nocneanei
penakiuu ot 12.08.2022) B otrnaroyibHoO# opme, hopmMupyembie 0011e00pa3zoBaTeabHOM

JTUCIUILINHON

2 TucuuruinHapHbie (MIPEAMETHBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHUH C UX MOJHBIM
nepeuneM Bo ®I'OC COO (B nocnenueit penakiuu ot 12.08.2022)




pasBuTHe,
MpEeANPUHUMATENBC
KYIO JIeATEJIbHOCTD B
npodeccruoHaIbHO N
cdepe,
HCTI0JIb30BaTh
3HAHUS 10
(buHaHCOBOM
IPAaMOTHOCTH B
Pa3IUYHBIX
YKU3HEHHBIX
CUTYaIMsIX.

OK 04.
OddexTuBHO
B3aUMO/ICHICTBOBATh
1 paboTath B
KOJUJIGKTUBE B
KOMaHJIe.

OK 05.
OcymiecTBIATh
YCTHYIO U
MMUCHbMEHHYIO
KOMMYHHUKAITUIO HA
roCyJIapCTBEHHOM
s3e1ke Poccuiickoit
denepanuu c
Y4ETOM
ocoOeHHOCTEH
COILIMAJILHOTO 1
KYJbTYPHOTO
KOHTEKCTA.

OK 06. IIposaBisTh
rpaxKJaHCKoO-
MaTPUOTUYECKYIO
MMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE
IIOBEJICHUE Ha
OCHOBE
TPaJIUIIMOHHBIX
00IIIeYEIIOBEUECKUX
LIGHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHHM3alUU
MEKHAIIMOHANBHEIX
1 MEKPEIUTUO3HBIX
OTHOIIICHUH,
MIPUMEHATD
CTaHIapThI
AHTUKOPPYILIUOHHO
r'0 TIOBEJICHUSI.

OK 09.
Ilonp30oBaThCs
npodeccruoHaIbHON
JIOKYMEHTalMenl Ha

MBIILJICHUE TTPU PEIICHUN
KU3HEHHBIX MPoOIIeM;

- CIIOCOOHOCTH ¥ TOTOBHOCTBH K
CaMOCTOSTEIIbHOMY MTOUCKY
METOJIOB PELICHHUS MPAKTUIECKUX
3aa4, MPUMEHEHHUIO Pa3IHIHBIX
METOJIOB TIO3HAHUS;

- CTaBUTH U OPMYIIUPOBATH
cOOCTBEHHBIE 3a]1a41 B
00pa3zoBaTeIbHON JIEATEIHLHOCTH
Y )KH3HCHHBIX CUTYaIlUsX;

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HbIX IpeIMETHBIX o0nacTel;

- BBIJIBUTATh HOBBIC UJICH,
npeyIarath OpUrHHAIbBHBIC
MTOJIXOJIbI U PEIIICHUS;

- IMETh BHYTPEHHIOIO
MOTHBAINIO, BKJIIOYAIOIIYIO
CTpEMIIEHHE K JIOCTIKEHHUIO IIEITH
W yCIeXY, OIITHMHU3M,
WHUIMATUBHOCTh, YMEHHUE
JIeiCTBOBATh, MCXOIS1 M3 CBOMX
BO3MOKHOCTEH;

- YMETh B3aNMOJEHCTBOBATH C
COIMAJTbHBIMHA WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIMSIMH U
Ha3HAYEHUEM;

- CIIOCOOHOCTH OIIEHMBATH
CUTYaIMIO U TPUHUMATh
OCO3HAHHBIE peIlIeHNUs,
OPUEHTHUPYSICh HA MOPAJILHO-
HPAaBCTBEHHbIE HOPMBI U
LEHHOCTH;

- TOTOBHOCTb K TPY/y, OCO3HaHHE
[IEHHOCTU MacTepCTBa,
TPYyI0JIFO0HE;

- TOTOBHOCTH K aKTUBHOMU
NEeSITeIbHOCTH TEXHOJIOTHYECKOU
U COLIMaJIbHON HANPaBIECHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh,
IUTAHUPOBATh U CAMOCTOSITENILHO
BBITIOJHSATH TaKyIO JAESTEbHOCTH;
- MOJIy4aTh HOBbIE 3HAHMUSI, €TO
UHTEPIIPETALHH,
peoOpa30BaHUIO U TPUMEHEHHIO
B Pa3JIMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHCIIE MPU
CO3/1aHUH y4EOHBIX U
COIMANIbHBIX TPOEKTOB;

- BBISBJIATH IPHYUHHO-
CJICZICTBEHHBIE CBSI3U U
aKTyalu3upOBaTh 3a/1a4y,
BBIJIBUTATh THIIOTE3Y €€ PelIeHus,
HaXOJUTh apTyMEHTBI JIs
JIOKa3aTeIbCTBA CBOUX

SABJICHUAX, B HCKYCCTBC, YMCHHC IIPHUBOIHUTH

IIPUMEPBI MaTeMaTH4ECKUX OTKPBITUH
POCCUHCKOM M MHPOBOM MAaTeMaTHYECKOU
HayKH;

- YMETh ONEPUPOBATH MOHATUSIMH: MHOXKECTBO,
MOJMHO>KECTBO, OINEpalMy HaJl MHOKECTBAMU;
yMETh HCIO0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIM  ammapar Uil  OIHCaHUs
pea’dbHBIX TIPOLIECCOB U SIBJICHUH U TIpH
peuieHuy 3amad4, B TOM YHCIE U3 JPYTrHX
y4€OHBIX NPEAMETOB;

- YMETh OTIEPUPOBATH MOHATHUSIMH:
HaTypajJbHOE YHCIIO, IIEJI0€ YUCIIO, OCTATOK TI0
MOTYITIO, panoHaIbHOE YHCIIO,
HPpALMOHATILHOE YHCIIO, MHOKECTBa
HaTypaJbHBIX, LENBIX, palMoHAIbHBIX,
JIEHCTBUTENBHBIX YHUCET; YMEHHUE UCIIOIh30BaATh
MPU3HAKK JEIUMOCTH, HAWUMEHBIIUN OOIui
JENUTENIb W HaWUMEHbIIee oO0IIee KpaTHOE,
anropuT™M EBKIMaa mnpu  pemieHud 3aniad;
3HAKOMCTBO C PAa3JIMYHBIMHU TO3HIIMOHHBIMU
CHCTEMaMH CUHCJICHMS,

- YMETh MOJICIIUPOBAThH PEATHHBIC CUTYAIIH Ha
S3bIKE MAaTEMAaTHUKH; COCTABJISATh BBIPAKCHUS,
ypaBHEHUsI, HEPABEHCTBA M WX CHUCTEMBI TIO
YCJIOBUIO 33Ja4M, MCCIENOBAaTh MOCTPOCHHBIE
MOJICJIA C WUCIIOJIb30BAHUEM ammapara aiareopsl,
MHTEPIPETUPOBATh TOJIYYCHHBIN pe3yJbTar;
CTPOUTH MAaTEMaTUUYECKUE MOJIEIU C TTOMOIIbIO
F€OMETPUYECKUX TOHITUN U BEJIWYUH, PElIaTh
CBSI3aHHBIE C HUMHU MPAKTUYECKUE 3a7a4H;

COCTaBIIAITb  BEPOSTHOCTHYIO  MOJEIb U
UHTEPIPETUPOBATh MOJYYCHHBIH pe3ysbTarT;
peliath MPUKIAJAHBIE 3aJauyd  CpeICTBaMU

MaTEeMaTHYeCKOr0 aHajlu3a, B TOM 4YHCIE
COILIMAJIbHO-9KOHOMHUYECKOTO U (PU3MUECKOro
Xapakrepa;

- YMETh OTIEPHPOBATH MOHSATHUSAMHU:
panuoHanbHas ~ (QyHKOMSA, — TOKa3aTelbHas
byHKIHS, CTEIEeHHAas byHKIHS,
JorapudmMudeckas byHKIHS,
TPUTOHOMETpHYECKHEe (YHKIUU, OOpaTHbIC
byHKIMH; YMEHUE  CTPOUTh  Tpaduku

U3yYeHHBIX (YHKLUH, MCIIOJIb30BaTh I'paduKu
IPU U3YYEHUH IIPOLIECCOB U 3aBUCUMOCTEH,
OpU pEUIeHHH 3aJad M3 JPYyrux y4eOHBIX
OpPEeIMETOB M 337ad W3 pEalbHOM KU3HU;
BbIpaXaTh (OpMyIaMH 3aBHUCUMOCTH MEXITY
BEIMYMHAMU;

- YMETh ONEpPUPOBATH MOHATUIMH: TOXKAECTBO,
TOXECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,

HCPaBCHCTBO, cucreMma ypaBHeHI/Iﬁ u
HCPAaBCHCTB, PAaBHOCHUIIBHOCTH ypaBHeHHf/'I,
HCPAaBCHCTB n CUCTEM, palluOHAJIbHBIC,

HPPpalMOHAJILHBIC, TTIOKAa3aTCJIbHLIC, CTCIICHHBIC,

5




rOCYAapCTBEHHOM U
MHOCTPaHHOM
A3bIKaX.

IK 8.1.
Pa3pabartreiBath
IU3adH-KOHIIEIIINU
BEO-TIPUJIOKEHUI B
COOTBETCTBHUH C
KOPIIOPATUBHBIM
CTHJIEM 3aKa34HKa.

K 8.3.
Ocy1iecTBIAThH
pa3paboTKy nu3aitHa
BEO-TIPUIIOKEHUS C
y4eToOM
COBPEMEHHBIX
TEHJICHIINN B
obnactu BeO-
pa3paboTKH.

YTBEPKICHHUI, 3a/1aBaTh
MapaMeTpsl U KPUTSPUU PEIICHUS;
- BJIQJICTh HABBIKAMH ITOJTY4CHUS
nH(OpPMALIUK U3 UCTOYHUKOB
Pa3HBIX TUTIOB, CAMOCTOSITEIIHHO
OCYIIIECTBIISTH TIOUCK, aHAJIH3,
CUCTEMAaTH3AIHIO U
UHTEPIIPETANIO HHPOPMAITHH
pa3IUYHBIX BUJIOB U (popm
IIPEICTABJICHHUS,

- HCIIOJIh30BaTh CPEJICTBA
UH(POPMALMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOT U
B PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 33124 C
coOnroeHreM TpeOoBaHMt
PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepekeHusl, TPaBOBBIX U
TUYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 6€30TacHOCTH;
- TOTOBHOCTH K CAMOBBIPAXKCHHUIO
B pa3HBIX BUAaX UCKYCCTBA,
CTpEMJICHHE MPOSIBIIATH KauyecTBa
TBOPYECKOM JIMYHOCTH;

- UIMETh UHTEPEC K Pa3IMUHBbIM
chepam podecCHoOHATBHOU
NesITeNIbHOCTH, YMEHUE
COBEpIIIATh 0CO3HAHHBIN BBIOOD
Oynymeit mpodeccun u
peain30BbIBATH COOCTBEHHbBIE
YKU3HEHHBIE [IaHbl; TOTOBHOCTH U
CrocOoOHOCTh K 00pa30BaHUIO U
camo00pa3oBaHUIO Ha
IPOTSKEHUH BCEH KU3HU;

- QaHAJTM3UPOBATH MOJyYCHHBIE B
XO/JI€ pelIeHHs 3a0a9u
pe3yabTaThl, KpUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH,
IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSX;

- CAMOCTOSITETTLHO COCTABIIATh
TUTaH pPeIleHus TPOoOIeMBbI ¢
Y4ETOM HMEIOIIUXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEH U
IIPEANIOYTEHN;

- YMETh OLICHUBATh PUCKH H
CBOEBPEMEHHO MPUHUMATh
pENIeHUS 110 X CHIKEHUIO;

- copMUpOBATH MPU3HABATH CBOE
MIpaBoO U MPABO APYTUX JIOJCH Ha
OIIIMOKU,

- TOTOBHOCTb K TPY/y, OCO3HAHHE
IIEHHOCTH MacTepPCTBA,

JorapupMuIecKue, TPUTOHOMETPUYECKHE
YpaBHCHHA, HCPABCHCTBA W CHUCTCMbI; YMCTb
peiiaTtb ypaBHCHUA, HCPABCHCTBA U CUCTCMBI C
IMOMOIIBIO PA3JIMYHBIX ITPUCMOB;,

- peiiaTth ypaBHCHHA, HCPABCHCTBA U CUCTCMBI
C napamMeTpomMm; IPpHUMCHATH YpaBHCHUA,
HCPAaBCHCTBA, HUX CHUCTEMblI I PCHICHUA
MAaTEeMaTUUYCCKUX 3aJia4 U 3aa4 U3 Pa3JIMUYHBIX
o0JacTell HayKu U pealibHOM KU3HU;

- YMCHHC OIICPUPOBATH MOHATHUAMU: ABUKCHUC

B TPOCTpaHCTBE, Moa00HBIE (uryper B
NPOCTPAHCTBE;  MCIOJIb30BaTh  OTHOIICHHE
IIomanaeu MOBEPXHOCTEN Hu 00BEMOB

101I00HBIX (DUTYp MPU PELISHUU 334a4;

- yMeThb CBOOOJHO ONEPUPOBATH IMOHATUSMU:
JIBIOKEHME, MapayieabHbINA MEepPEHOC,
CUMMETpHUs Ha IJIOCKOCTU M B IMPOCTPAHCTBE,
MOBOPOT, npeoOpa3zoBaHue noaoousi,
noj00HbIe  (QUrypBl; yMETh pacro3HaBaTh
paBHble U NOJIOOHBIE (UTYPHI, B TOM YHUCIE B
IpUpoJie, HUCKYCCTBE, AapXHUTEKType; yMEHHue
HCII0JIb30BaTh T€OMETPUYECKUE OTHOILICHUS;

- yYMEHHME  BBIYHCIATH TE€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, YroJ, IUIOUiaab, OO0BeEM,
I0Ia/1b MIOBEPXHOCTH), UCIIOJIB3YS
U3y4CHHbIE (POPMYJIBI U METOMBI;

- YMETh OIIepHPOBATH HNOHATUSAMMU:
panMoHabHbIE, UppaloHaJIbHbIE,
HOKa3aTelbHbIE, CTEIIEHHBbIE,
JorapupmMuIecKue, TPUTOHOMETPUYECKHE
YPaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb  Hu300pa)kaTb MHOTIOI'PDAaHHMKH U
IIOBEPXHOCTHU BPALIEHUS, UX CEUEHUS OT PYKHU,
C IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U
UIEKTPOHHBIX CPEICTB; YMETh pPACIO3HABaTh
CUMMETPHIO B IIPOCTPAHCTBE; YMETb
pacrio3HaBaTh IPABUIIbHBIE MHOTOTPAHHUKHY;

- yMeTh OIIepHPOBATH HOHATUSAMMU:
IpSAMOYTOJIbHAs cucreMa KOOpJIMHAT,
KOOp/AWHATBl TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOpa, CKaJsIpHOE IPOM3BEIEHHUE, Yroll
MEXIy  BEKTOpaMH, CyMMa  BEKTOpPOB,
IPOM3BEJCHNE BEKTOpA HA YHMCIIO; HAXOIUTh C
MOMOIIIbI0 M3YYEHHBIX (OpMYT KOOPAMHATHI
CEpENNHBI OTPE3KA, PACCTOSHUE MEXAY IBYMsI
TOUYKaMU;

- YMEHHUE OIEpUPOBATH IOHATHSAMH: CPEIHEE
apupmeTHyecKoe, MeAWaHa, HaubOoJsblee W
HauMEHbIIIEE 3HAYECHMs, pa3Max, IUCIEpPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE U3BJIEKATh, MHTEPIPETUPOBATH
UHpOpMaLIMIO, TPEACTABICHHYI0O B TaOnuIax,
Ha JuarpaMmax, rpadukax, OTpaKaIoIIyIO
CBOMCTBA pEAJbHBIX IPOLECCOB M SBICHUM;
OpPEACTaBIATh  HMH(GOPMAIMI0 C  MOMOIIBIO
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TPYAOTIO0HE;

- CTaBHUTb MPOOJIEMBI U 33/1a4H,
JOTYCKAIOIIUE albTePHATUBHBIC
pelIeHHUS;

- BJIQJICTh Pa3IMYHBIMU
criocobaMu OOIIEHUS U
B3aUMOJCHUCTBUS;

- aQpryMEHTHUPOBAHHO BECTH
JUAJIOT, yMETh CMSITYaTh
KOH(ITMKTHBIC CUTYAITUH;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh
CBOIO TOUKY 3PEHHS C
HCIIOJIE30BAHUEM S3BIKOBBIX
CPEJCTB;

COBMECTHAs JCATEIIHLHOCTD:

- MOHUMATh U UCIT0JIb30BaTh
MPEUMYIIECTBA KOMaHIHOM U
WHJIMBUIYyIBHON paObOTHI;

- BBIOUPATH TEMATHKY U METO,IbI
COBMECTHBIX JIEHCTBHI C yUETOM
OOLIUX UHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YiICHA
KOJIJICKTUBA;

- KOOPJIMHUPOBATH U BBITIOTHSTH
paboTy B YCIOBHIX PEATHHOTO,
BUPTYAJILHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS;

- chopMHPOBATH CAMOKOHTPOJIb,
yYMETh IPUHUMATH
OTBETCTBEHHOCTH 3a CBOC
IOBEJICHHE, CIIOCOOHOCTE
aZanTHUPOBATHCS K
SMOIMOHAILHBIM H3MEHEHUIM U
MPOSIBIATH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

- chOpMHPOBATH COITUATBHBIC
HaBBIKHU, BKJIFOYAIOII1E
CIOCOOHOCTH BBICTPAaMBaTh
OTHOIICHHUS C APYTUMHU JIIOJIbMU,
3a00TUTHCSI, MPOSBIIATH HHTEPEC U
paspeniaTb KOH(IUKTHI;

- chOpMHPOBATH MPUHSATHIE
MOTHBBI U apTYMEHTBI JPYTUX
JIOZICH MPH aHANU3€e PE3yIbTaTOB
JIEATEIIbHOCTH;

- IPUHSATH TPAJUIIHOHHBIE
HaIllMOHAJIbHBIC,
00I1IeUeIIOBEUYECKIE
T'YMaHUCTUYECKHE U
JIEMOKpAaTUYECKUE [IECHHOCTH;

- COBEPIIICHCTBOBATH S3bIKOBYIO U
YUTATETbCKYIO KYJIbTYpPY KaK
CpEICTBa B3aUMOJCHCTBHS MEXKIY
JIOABMH ¥ TTO3HAHUS MUPA;

Ta0IHIL u JarpamMmm; HCCIIEIOBATh
CTaTUCTUYCCKHUEC JaHHBIC, B TOM 4YHCIIE C
OpUMEHEHHEM Tpa@Uu4yeckux  METOJO0B U
AJIEKTPOHHBIX CPEJICTB;

- YMEHHE OIIEpUPOBATH IIOHATHUSAMU:

CIIydaliHbIil ONBIT M CiIydailHOE COOBITHE,
BEPOSATHOCTh CIy4alHOTO COOBITHS; YMEHHE
BBIUUCIIAT BEPOSITHOCTH C HCIIOJIb30BAaHHEM
rpaM4ecKux METOJOB; NMPUMEHATH (HOPMYITBI
CIIO)KCHUSI ¥  yMHOXXEHHUS  BEPOSTHOCTEH,
KOMOWHATOpHBIE (aKTBl W  (GOPMYIBI TIPU
pelIeHNH 3a/ad; OILCHUBATh BEPOSTHOCTH
peanabHBIX coOBITHI; 3HAKOMCTBO co
CIIyJaifHBIMHU BETMYMHAMHU; YMEHUE TIPUBOIANTH
IPUMEPHI TPOSIBIICHHSI 3aKOHA OOJIBIINX YUCEIT
B IIPUPOJIHBIX M OOIIIECTBEHHBIX SBIICHUSIX;

- YyMETh CBOOOJHO ONEPUPOBATH MOHATHIMU:
wiomanab QUrypel, o0bemM QUrypbl, BeIMYHWHA
yIiia, pacCTOSIHUE OT TOYKH JIO TUIOCKOCTH,
paccTosiHHEe MEXKIy TPSMBIMH, DPaCCTOSHUE
MEXIy IUIOCKOCTSIMH, TUIOMAAb  CQepsl,
IUTOINAAbh TIOBEPXHOCTH IHPAMUIBI, TPU3MBI,
KOHYCa, HWINH]pA, o0peM KyOa,
PSIMOYTOJTBHOTO napaieNenunesa,
MUPaMUJIbL, TPU3MBI, IIIITHHIIPA, KOHYCa, [1apa;
YMEHHE HaXxOJuUTb OTHOLIEHHE OOBEMOB
noJ00HBIX (uryp;

- YMETb CBOOOJHO ONEPUPOBATh MOHATHAMHU:
CTENIEHb C IeJbIM II0Ka3aTesleM, KOPEHb
HaTypalbHON CTEIICHH, CTEIEHb C
pallMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C
JIEHCTBUTEIIbHBIM (BEIIECTBEHHBIM )
nokasatejaeM, JorapugMm  uucia, CHHYC,
KOCHHYC U TAHI'€HC ITPOM3BOJILHOIO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMHU:
rpaduk  GyHKIMH, oOpaTHas  QyHKIUSA,
KOMIO3ULUSA (QYHKIMH, nUHEHHas (yHKUus,
KBaJpaTHuHas GyHKIUS, CTelleHHas QyHKIUs ¢

IENbIM  T0Ka3aTelieM, TPUTOHOMETPUYECKUE
¢GyHKIMM, O0OpaTHbIE TPUTOHOMETPUYECKUE
(GyHKIIUY, TTOKa3aTebHas ¥ JorapupMuIecKas
byHKIMH;

- yMeTb cTpouTh rpadukd  QyHKIUH,
BBITIOTTHSATH npeoOpa3oBaHus rpaduxoB
b yHKIHIHA;

- YMEThb HCIOJIb30BaTh rpapuku GYHKIUH A1
W3YyYEHHUs TIPOLECCOB M 3aBUCHUMOCTEH IIpU

peleHnH  337ad = U3 JPYruX  y4eOHbIX
IIPEIMETOB U M3 PEAIBHOM JKU3HM; BBIPAXKAThH
bopmynamu 3aBUCUMOCTHU MEXY
BEIIMYMHAMU;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATUAMU:
YEeTHOCTh (DYHKIIMH, MEPUOJUYHOCTh (PYHKIINH,
OTPaHUYEHHOCTh  (YHKUIUH, MOHOTOHHOCTb
GyHKIIMM, SKCTpeMyM (yHKIMH, HanOoJIbIIee
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- OCO3HATh LICHHOCTH HAy4HOU
NEeSITeIbHOCTH, TOTOBHOCTD
OCYIIECTBJISITh MPOCKTHYIO U
HCCIIEI0BATENIbCKYIO
NEeSATENbHOCTh UHANBUYATBHO U
B I'pYIIIIE;

- BHOCUTH KOPPEKTHUBHI B
JeSITeIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJLTATOB
1[eJIsIM, OLICHUBATh PUCKU
IIOCJICICTBUM NEATCILHOCTH;

- BJIQJICTh HABBIKAMH y4EOHO-
HCCIEA0BATENBCKON U POEKTHOM
JeSITeTbHOCTH, HABBIKAMU
paspernieHus npooeM;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
(dhopmaTax ¢ yueToM Ha3HAUYCHUSI
WH(pOpPMAIIUU U TIETIEBOI
ayJIUTOpUH, BBIOUpas
ONTUMAJIBHYIO hopMy
MPEACTABICHUS U BU3YAITN3alluH,
- BJIA/ICTh HABBIKAMU
MOo3HaBaTeIbHON pedexcuu Kak
OCO3HAHUS COBEPIIIAEMBIX
NEUCTBUI U MBICIUTEIbHBIX
MIPOLIECCOB, UX PE3YJAbTATOB U
OCHOBaHHH;

- TOTOBHOCTb K aKTUBHOU
JEeSATEIBbHOCTH TEXHOJIOTHYECKON
Y COLMATIbHOM HANPABIEHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh,
IJIAaHUPOBATh U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JI€SITEJIbHOCTD;
- IUIAHUPOBATh U OCYIIECTBIIATh
JIEUCTBUA B OKpYKaroIIEH cpefie
Ha OCHOBE 3HaHUs LEIel
YCTOMYMBOTO pa3BUTHUSA
YeJI0BEYECTBA;

- CaMOCTOSITEIILHO OCYILIECTBIIATh
MIO3HABATEJIbHYIO JESATEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTDH U
(dhopmynupoBaTh COOCTBEHHBIE
3a/1auM B 00pa3oBaTeIbHON
JESATEIbHOCTH U )KU3HEHHBIX
CUTYaLMSIX;

- CII0cOOCTBOBATH
(hOpMHUPOBAHHIO U TIPOSIBICHUIO
HIMPOKOU SPYIULIMHU B PA3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO
MOBBIIIATH CBOM
o0pa3oBaTeNbHBINA U KYJIbTYpPHBIN
YPOBEHb.

U HaWMEHbIIee 3HAa4YeHHUs (yHKIMM Ha
IIPOMEXKYTKE; YMETh IIPOBOJUTH MCCIIEA0BAHNE
GyHKIWH;

- YMEThb HCIIOJIb30BaTh CBOWMCTBAa M TpaduKu
byHKIMI JU1st pelIeHus YpaBHEHUH,
HEpPAaBeHCTB M  3a7ad C IapamMeTpamu;
n300pakaTh HAa KOOPAWHATHOM TUIOCKOCTH
MHOXECTBA PELICHUI yYpaBHEHHI, HEPAaBEHCTB
U UX CUCTEM;

- yMeThb CBOOOJHO ONEPUPOBATH IMOHATUSAMU:
TOYKa, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKHHA YroJ, JBYTPaHHBIN
yroi, NepeceKaloluecs, TMapajelbHble U
CKpeIlMBaOIINECs NpsIMble, TapaJlJIeIbHOCTh U
NEePIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH,
YroJ1 MeXAy IPSIMBIMU, YTOJ MEXAY MpsMOil 1
IUIOCKOCTBIO, YTOJI MKy TUIOCKOCTSIMU;

- YMETh HCIIOJIb30BaTh NpPU pEIICHUU 3aaady
u3ydeHHble ()aKThl U TEOPEMbI MJIAaHUMETPUU;
YMEHHME OIICHHBAaTh pa3Mepbl OOBEKTOB B
OKpYKaIoIlleM MUPE;

- yYMEHHE OTIepUpOBaTh MOHATHSIMHU:
MHOTOTpaHHUK, C€YeHHE MHOTOTpaHHHKA, KYO,
napajulesienunen, npusMa, nupamuaa, gurypa
U TIOBEPXHOCTh BpAIllCHUs, LUIUHIP, KOHYC,
map, cdepa, cedeHus GUTYPHI BpalleHUs,
IUIOCKOCTh, Kacawomascs chepsl, LUIMHIPA,
KOHYCa, IUIOIaJb IOBEPXHOCTH IHPAMUIBL,
IPU3MBbI, KOHYyCA, IWINHAPA, IJI0MAab ChepHl,
00beM KyOa, MPSIMOYTOJIBHOTO
napajjenenunesa, — NUPaMUIbl,  HPU3MBL,
LWINHApa, KOHYyca, 11apa; yMEHUe U300paxarb
MHOTOI'PaHHHUKH U NTOBEPXHOCTH BpAILEHUS, UX
CeUeHMs] OT PYKH, C IOMOIIBIO YEPTEXKHbIX
UHCTPYMEHTOB U  3JIEKTPOHHBIX  CPEACTB;
YMEHHE  paclo3HaBaTh  CUMMETPUI0 B
IPOCTPAHCTBE; yMEHHE pacro3HaBaTh
IpaBUJIbHbIE MHOTOI'PAaHHUKHY;

- yMeHHe IPUMEHSTh CBOMCTBA
IreOMETPUYECKUX  (QUIyp, CaMOCTOSATEIILHO
(GopMynUpOBaTh  OMNpENENICHUs]  HU3Yy4aeMbIX
¢Guryp, BBIIBUIaTh TUIOTE3bl O CBOWCTBaX MU
IpU3HaKax reOMEeTPUYECKUX ¢buryp,
00OCHOBBIBATh WJIM ONPOBEPraTh HMX; YMEHUE
OpOBOJUTHh  Kilaccudukanuio  Guryp 1o
pa3IMYHbIM HpU3HAKaM, BBINOJIHATh
HE00X0/IMMBI€ TIONOJHUTENbHBIE TOCTPOCHHUS;

- yMeTb  U3BJIEKaTb, HHTEPIPETHPOBATH
UHpOpMaIIMIO, TPEACTABICHHYI0O B TaOnuIax,
Ha JuarpaMmax, rpadukax, OTpaKaloIlyro
CBOMCTBA pEAIbHBIX IPOLECCOB M SBICHUM;

OpeACTaBIATh HMH(GOPMAIMI0 C  MOMOIIBIO
TabIHIL u JMarpaMM; HCCIIEI0BATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCIE C
OpPUMEHEHHEM TIpa@UyecKuX MeTOJ0B U




SJICKTPOHHBIX CPCIACTB;
- YMCTb OICpHUpPOBATH IMOHATHAMH: TOYKA,

npsimas, IUIOCKOCTb, IIPOCTPAHCTBO,
JBYTPAHHBIA  yroji, TPEXI'PaHHBIA  yroi,
[IEPECEKAIOLINECH, HapajuIelIbHbIE u

CKpCHIUBAIOIIHECA NPAMBIC, MMApaJlJICJIbBHOCTE U
NEPNCHAUKYIAPHOCTh MPAMBIX H HJIOCKOCTGI\/JI,
YTOJI MEXY IPSAMBIMH, YIOJI MEXAY NPSIMOU U
IUIOCKOCTBIO, YIOJl  MEXAY IJIOCKOCTSIMU;
YMCHHEC HCIIOJIB30BaTh IIpHU PCIICHHWU 3ajaad
U3ydeHHbIE (aKThl U TEOPEMbI TUIAHUMETPHH;
YMEHHME OLICHMBAaTh pa3Mepbl OOBEKTOB B
OKpYKaIOIIeM MUPE;

- YMCTb HCIIOJb30BaTh IIpU PCIICHUM 3aJad
U3y4eHHble (aKThl U TEOpPEMBbI IJIAHUMETPUHU;
YMEHHME  OLIEHMBaTh  pa3Mepbl  OOBEKTOB
OKPYKAIOIIETO MUPA;

- YMETh OIlIEpUpPOBAThH MIOHATUSAMH:
OTIpe/ieIeHre, aKCHOMa, Teopema, CJIEICTBHE,
CBOMCTBO, MPU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCHUIBHBIE (hOpMYyITUPOBKH; YMETh
dbopmyIpOoBaTh obpaTtHOe u
NPOTHUBOIIOJIOXKHOE YTBEPXKIECHUE, IIPUBOIUTH
NpUMEPBl U KOHTPIPUMEPHI, HCIOIb30BaATh
METO MaTeMaTHIECKOU HWHIAYKIUKU,; IPOBOJUTH
JIOKa3aTeIbHBIE PACCYXACHUS TPH PEIICHUH
3ajla4y, OLIEHUBATH JIOTUYECKYIO MPaBUIBHOCTh

pacCyxICHUI;
- YMeThb ONEPUPOBATH MOHATUSAMU: (DYHKIIHS,
HenpepbIBHAS GbyHKIHS, MIPOU3BOIHAS,

nepBooOpaszHas, OMNpeAeTeHHBI  HMHTErpal;
YMETb HaXOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX
(byHKIMIA, UCTIONB3Ys CIPaBOYHbIE MaTEPUAIIBI;
UCCJIEIOBATh B MPOCTEUIINX cly4yasX (QYHKIUU
HAa MOHOTOHHOCTb, HAaXOJWTh HauOOJIbIINE U
HAaUMEHbIINE 3HAYEHUS (QYHKUUN; CTPOUTH
rpaukyd MHOTOUYJIEHOB C HCIIOJIb30BAHUEM

alrapara MaTEMAaTHYCCKOI'O aHaJIu3a,
MNPUMCHATH IPOU3BOJHYIO IIPpU PCUICHHUU 3aaa4
Ha JABHXXCHUC, peuiaThb IIPaKTHUKO-

OPHUCHTHUPOBAHHBLIC 3ada4d Ha HauOoJIbIICE U
HAMMCHBIICC 3HAUCHUA, HAXOXICHUSA IIYTH,
CKOPOCTH U YCKOPCHMU;

- YMCHUC CBO6OI[HO ONICpUpOBaTh NNOHATUAMMU:

JIBU)KCHUE, napajieIbHbINA MepeHoc,
CUMMETpPHsI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
HIOBOPOT, npeoOpa3oBaHue noJIoous,

noJIo0HbIe  (UTypBl; yMEHHE pacro3HaBaTh
paBHbIE U MOJO0OHbBIE (UTYPBI, B TOM YHCIE B
IPUPOJIE, HCKYCCTBE, AapXUTEKTYpe; YMEHHE
UCIIOJIb30BAaTh T'€OMETPUUYECKUE OTHOIICHUS,
HaXOJUTh T€OMETPUUECKUE BEIMYUHBI (AJIMHA,
yToJl, TUIOIIa/1b, 00bEM) MPH PEIICHUH 3a/1a4 U3
JIPYrUX Y4eOHBIX MPEIMETOB M M3 pPEalbHOM
KU3HU;




- YMETh ONIEePUPOBATH MOHATHSMH:
HENPEPBIBHOCTH GbyHKIHH, ACHMIITOTHI
rpaduka GyHKOMM, TepBas W BTOpas
npou3BOHAS (YHKIIMH, TEOMETPUYCCKHA U
buznyeckuit CMBICII MPOU3BOJHOM,
nepBooOpa3Has, ONPEACICHHbIH  HHTErpa;
YMEHHE BBIYHCIATH TPOU3BOJHBIE CYMMBI,
MpPOU3BENICHUS, YAaCTHOTO U  KOMIIO3UIUHU
yHKIHMi;

- YMETh HCIOJB30BaTh MPOU3BOJHYIO IS
UcCIIeIOBaHUS (YHKIWH, I HaXOXKICHUS
HAWIYYIIErO PENICHUS B NMPHUKIANHBIX, B TOM
yuclie COIMATTbHO-3KOHOMHUYECKHIX u
bu3MYecKuX 3aJadax; HaXOJIUTh IUIOMIATU M
00beMbl (Uryp C€ TIOMOINBIO HWHTErpana;
MIPUBOIUTH MpUMEpPhl  MaTEMaTUYECKOTO
MOJIETUPOBAHUS c MIOMOIIbIO
nuddepeHInanbHBIX YPaBHEHH;

- yMeTh CBOOOJHO ONEPUPOBATh MOHITHIMU:
NpSIMOYTOJIBHAsI CHCTEMa KOOPIMHAT, BEKTOD,
KOOpJWHATHl TOYKH, KOOPAWHATHI BEKTOPA,
CyMMa BEKTOPOB, MpPOM3BEJCHUE BEKTOpa Ha
YHCIIO, pa3loKeHHe BeKTopa 1Mo Oasucy,
CKASIPHOE  TPOWM3BENCHHUE, Yol  MEKIY
BEKTOpPaMH.
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O6bem npeamera U BUIbl yueOHON paboTh

Bun yueOHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI POrpaMMbl NpeIMeTa 224
B T.4.

OcHoOBHOE coep:KaHue 184
B T. ..

TEOpPETHYECKOE 00yUueHue 110
IIPAKTHYECKUE 3aHATUA 74
abopaTOpHBIC 3AHITHUS 0
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lepkaHue (CoAep:KaHue 12
NMPUKJIATHOTO MOYJIfA)

B T. 4..

TeOpeTHYecKoe 00ydyeHue 0
MPAKTUYECKHUE 3aHATHS 12
NuauBuaya bHBIA NPOEKT HET
CamocrosiTesibHasi padoTa 00yualonierocs 18
KoncyabTanuu nepeja 3K3aMeHOM 16
IIpome:kyTouHas arTecTauus (IK3aMeH) 6
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2.2 Temaruueckuil IUIaH U cOJepKaHUe yueOHOTO npeamera «MaremaTuka»

Conepxxanue yueOHOro Marepuasa (0CHOBHOe M NPO¢ecCHOHAIBHO-

HanmeHnoBanue pa3aesioB . O0bem ®opmupyemble
OPUEHTHPOBAHHOE), JJA00OPATOPHbIEC U NPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM
U TeM MOZYTb (IIpH Ha HuHH) 4acoB KOMIIeTeHI[UH
1 2 3 4
OcHoBHoOe coep:kaHue

Paznen 1. IloBTOpenme 10

Kypca MaTeMaTUKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Conepkanne yaeOHOro MaTepuasa

enb u 3aJ1a4 | AHTUKOPPYNIMOHHOE pOoCBelleHne. ba3oBble 3HaHUS U YMEHMSI IO MAaTEMAaTUKE B

MaTeMaTUKH IIpH | pogecCUOHAIBHOMN U B TOBCEAHEBHON AESITEIbHOCTU. BXOTHOW KOHTPOJIb.

OCBOCHHWH CHEIUATBHOCTH. | KoMOMHMpPOBAHHOE 3aHATHE. 2

Tema 1.2 CopepxaHue yaeOHOT0 MaTepuaia OK 01, OK 02, OK 03,

Yucna w  BbluMcneHus. | JIeficTBUsS Haja 4YMCIaMH, OOBIKHOBEHHBIMH M AECATHYHBIMU JIpoOsimu. [IpocThie OK 04, OK 05, OK 06,

Beipaxenus U | IPOLEHTHI, pa3Hble CIOCOObI UX BBIUMCICHHUS. OK 09.

npeoOpa3oBaHMUsL. JleiicTBus co cTeneHsiMu, (GOPMYIIbl COKPAIIEHHOTO YMHOKEHUSI.

ITpouenTHbIe BeIuKCaEHUs. | KOMOMHUPOBAHHOE 3aHSTHE. 2 JIP 02, JIP 03, JIP 04, JIP

Tema 1.3 IIpodeccrnoHaILHO-OPHEHTUPOBAHHOE co/iep:KaHue (conep:xkanue 07,JIP 11, JIP 13, JIP 14,

I'eoMeTpus Ha IVIOCKOCTH. | NPUKJIAJAHOTO MOAYJIST) JIP 16, JIP 18, JIP 20, JIP
Buapl miockux Guryp u ux miomasas. 'eoMmeTpus Ha TIOCKOCTH. 23, JIP 24, JIP 25.
Pemenue 3amau Ha MOMCK IUIOWIAM PA3JIMYHBIX YacTell caiiTa, T.e. Tex oOsacrei,
YTO BBIJICJICHBI TMOJ Pa3JIMYHbIE TEMbI, €CIIM 3TH O00JIACTH HMMEIOT BHJ] TUIOCKHUX IIK 8.1, TIK 8.3.
¢buryp.
[IpakTdeckoe 3aHgTHE. 2

Tema 1.4 CopepxaHue yueOHOro MaTepualia

VYpaBHeHM u | JIuneiinble, KBaJpaTHbIe, TPOOHO-TMHEHHbIE ypaBHEHUS U HepaBeHCTBA. CrocoObl

HEPaBEHCTBA. CucreMsl | pemeHus CUCTEM JIMHEHHBIX ypaBHeHUH. CUCTEMbI JIMHEHHBIX HEPABCHCTB.

ypaBHEHUH. [IpakTuueckoe 3aHsiTHE. 4
CamocrostenbHas paborta 2

Pasgen 2. DiieMeHTapHbIE 6

GyHKkuun

Tema 2.1 Coneprxanue yueOHOTO MaTepuana
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Uucnosas byHKIHS.
JInneiinas u
KBagparnunas ¢pyHKIus.

Crnoco6br  3amanms ¢yHkumu. OOnacte omnpenenenus ¢yHkuuu. CpoiicTBa
GyHKIMU: BO3pacTaHue, YyObIBaHHE; 4YETHOCTb, HEYETHOCTh; HENPEPHIBHOCTD;
NepUOANYHOCTh.  OmpenencHue CBONCTB (PYHKIMHM 33JaHHOW TpadUuecKuM

ciocoOoM. JInneitnas u kBagpatnyHas GyHKUuUs, ee TpaduKu U CBOMCTBA.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

KoMOuHMpoBaHHOE 3aHATHE. 4 07,JIP 11, JIP 13, JIP 14,
Tema 22  O6parnas | Comepxanue yueOHOro MaTepuana JIP 16, JIP 18, JIP 20, JIP
GbyHKIHS. Ob6parnast (yHKOHSA: ompereneHne OOpaTHON (QYHKIMH, aJTOPUTM HAaXOXKICHUS 23, JIP 24.
oOpaTHON (yHKIUU, MOCTpOeHHE Trpaduka OoOpaTHOM (QYHKIHUHU OTHOCHTEIHHO
rpaduka 3a1aHHON QYHKIIMH.
KoMOuHupoBaHHOE 3aHATHE. 2
Paznea 3. 12
Crenenn U KOpHH.
Crenennas pyHkuus
Tema 3.1 Conepkanne yaeOHOTro MaTepuasa
Crenennast QyHKUMS, €€ | [JomsTHe KOPHS N-Oif CTENEHH U3 JeHCTBUTENbHOrO uncna. DyHkmun y = VX ux
CBOIICTBA cBoiicTBa u rpadukn. CBOMCTBA KOPHS N-OM CTENCHHU.
KomOuHMpOBaHHOE 3aHSTHE. 2
Tema 3.2 Coneprkanue yaeOHOT0o MaTepuasa
Hpeo6pa3ov13 arue [IpeoOpa3zoBanue HppallMOHATBHBIX BBIPAXKEHHIH. OK 01, OK 02, OK 03,
BBIPKEHUI C KOPHIMH n- OK 04. OK 05. OK 09.
oif creneHu KomMOuHupoBaHHOE 3aHATHE. 2 ’ ’
Tema 3.3 Coneprkanue yaeOHOro MaTepuasa
Cponicta  crenenu ¢ | [loHATHE CTENEHU C JTHOOBIM PAallMOHANBHBIM TOKa3zateseM. CTeneHHble (YHKIUH, JIP 02. JIP 03. JIP 04. JIP
paloHaIbHbIM UX CBOMCTBA M rpaduKu. 07 JH; 11 JH; 13 JII; 14
JCUCTBUTEIIbHBIM KomOunupoBanHoe 3aHsaTue. 4 JH; 16, JII; 18, JH; 20, JIP’
MOKa3aTesiMu 23 JIP 24.
Tema 3.4 Copepxanue yueOHOTo MaTepuala ’
Pemenue
MPPALHOHATBHBIX PaBHOCHIBHOCTh UppaIMOHANBHBIX YpaBHEHUW W HEPAaBEHCTB. MeETOIbl UX
ypaBHEHNIA ¥ HepaBeHCTB | PCLICHHS. PellleHie NppalHoHanbHbIX ypaBHCHN) 1 HEPABCHCTB.
KomMOunupoBanHoe 3aHATHE. 2

Tema 3.5
Crenenu u KOPHU.
Crenennas GyHKIUS.

Cogepxanue yueOHOTO MaTepralia

Omnpenenenue creneHHON (YHKIMM U UCIOJIb30BaHHE €€ CBONCTB, NMPH PELICHUU
ypaBHEHHUH U HEPABEHCTB.
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Konrposbshas pabora. 2
CaMmocTrosTenpHas padorTa. 2
Paznen 4. 10
IMoka3zarenbHas
GyHKuus
Tema 4.1 Coneprxkanue ydeOHOTro MaTepuasa
Iloxasatenbhas QYHKUMA, ["Crepenp, ¢ mpon3BONbHBIM  JHCTBHTENBHBIM  TOKA3aTeeM. Ompeienenne
¢ CBOMCTBA. MOKa3aTeIbHONH (PYHKIMU, €€ CBOWMCTBAa M rpaduK. 3HAKOMCTBO C NPUMEHCHHEM
MOKa3aTeabHOW (yHKIMU. PelieHne mokasaTreabHbIX YpaBHEHUN (YHKIHOHAIBHO-
rpauyecKuM METOJIOM.
KomMOunupoBanHoe 3aHdTHE. 2
Tema 4.2 Conepxkanue yueOHOTo MaTepuaa (C))}I(< (())i’ 8II(< (())52’ (())If( %3;’
Pewenne . TNOKASATCIBHBIX | pornenpre  moka3aTeIbHBIX YpPaBHEHHI METOJIOM ypaBHUBAHUA TOKa3aTeseH, , , .
YPAaBHCHHUH N HCPABCHCTB. | \o1010M BBeIEHHS HOBOH MEPEeMEHHOM, (yHKIIMOHAIBHO-TPadHIECKIM METOIOM. JIP 02, JIP 03, JIP 04, JIP
Pemenue nmokasaTebHBIX HEPABEHCTB. 07, JIP 11, JIP 13, JIP 14,
[IpakTrueckoe 3aHsTHE. 4 JIP 16, JIP 18, JIP 20, JIP
CamocrosiTenpHas padora. 2 23, JIP 24.
Tema 4.3 Coneprkanue yaeOHOTO MaTepuasa
CHCTeMbl TOKA3ATENBHBIX [perienpe  mokasaTeNBHBIX  YpAaBHEHWH M HEpaBeHCTB. PelieHHe CHCTEM
YPaBHCHHH. MMOKa3aTeJIbHbIX YPABHEHUH.
KomOuaMpOBaHHOE 3aHSTHE. 2
Tema 4.4 Coneprkanue yaeOHOro MaTepuasa
Pemenne 3aa%. | Peinenne MOKA3aTENBHEIX YPaBHEHHI METONOM YPAaBHMBAHMS IOKa3aTelell u
IoxasatenbHas GyHKLA METOJIOM BBEJICHUS HOBOM MepeMeHHO. Pelienne nokasarenpHbIX HEPABEHCTB.
KontponsHas padora. 2
Pazgen 5. Ilpsimble u 14
ILUIOCKOCTH B
NPOCTPAHCTBE
Tema 5.1. CopepxaHue yueOHOTo MaTepualia
OcHoBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, WpsiMas, TUIOCKOCTb,
CTEpEOMETpPHUH. npoctpanctBo). OCHOBHBIE  akCHOMBI  cTepeomeTpuu.  llepecekaromuecs,
PacnionoxkeHue NpsMBIX M | MapajuiellbHble M CKpeluBamoluecs  npsmble. [Ipu3Hak U CBONCTBO OK 01, OK 02, OK 03,
IUIOCKOCTEH CKPEIIUBAIOIIMNXCS MPSMBIX. OK 04, OK 05, OK 09.
KomMOunupoBanHO€ 3aHATHE. 2
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Tema 5.2.
[TapajienbHOCTE IPSAMBIX,

Conepkanue ydaeOHOTO MaTepuaia

[Tapannensubie mpsimass u 1wiockocth. Omnpepnenenue. [Ipusnak. ColictBa (c

OpsMOM M INIOCKOCTH, | ToKazarenbcTBoM). [lapamiensHabie uiockoctu. Onpenenenue. [Ipusznak. ColicTBa JIP 02, JIP 03, JIP 04, JIP
IUIOCKOCTEH (c nmokazarenbcTtBOM). Terpasap u ero nsnementsl. [lapamnenenunen u ero 07, JIP 11, JIP 13, JIP 14,
anemeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TPaHEH U JUaroHajel mapauiesenunea. JIP 16, JIP 18, JIP 20, JIP
[Toctpoenne ceuenuid. Pemenue 3anay. 23, JIP 24,JIP 25.
KoMOuHupoBaHHOE 3aHATHE. 2
Tema 5.3. | Coneprxanue yaeOHOTO MaTepraia
[TepreHIUKYIIIPHOCTH [Mepnermukynsapabie TpsiMble. [lapayuiensHble TPsSMBIC, TEPICHIUKYISPHBIE K
MPSIMBIX, npsIMOi U | TWIOCKOCTH.  [IpW3HaK  MEepHEHJMKYISIPHOCTH  NPSAMOM W IIOCKOCTH.
IJI0CKOCTH, TJIOCKOCTEHN JHoxka3zatenberBo. [lepnenaukymsip U HakioHHas. [lepneHIUKYISIpHBIC TIOCKOCTH.
[Ipu3Hak nepneHauKyIspHOCTH INIOCKOCTEN. [JokazarenbeTBo.
PaccTosiHMs B IpOCTpaHCTBE.
KomOunupoBanHoe 3aHsTue. 4
Tema 5.4. Conepkanue yaeOHOTO MaTepHasa
Teopema 0 Tpex =
IePICHIHEYIAPaX Teopema o Tpex mneprneHauKyisipax. Jloka3aTenbCTBO. YTON MEXIy HpSAMON M
MJI0CKOCTBIO.
Yroa Mexay II0CKOCTSIMHU.
KomOuHMpOBaHHOE 3aHSTHE. 2
Tewma 5.5. IIpodeccnonabHO-OpUEHTHPOBAHHOE coJeprkaHue (conepkanue
[TapanneneHele, MPUKJIAJTHOTO MO/TYJIsA)
MIePIeHIUKYIIPHBIE, AxcuoMbl  cTepeoMeTpuu. llepneHAUKYISIPHOCT, HPSIMOM U IJIOCKOCTH,
CKPEILMBAIOIIUECS IPSIMBIE | MAPAILICIIBHOCTh JIBYX MPSIMBIX, MEePIEeHIUKYISIPHBIX IUIOCKOCTH,
NEePIEeHIUKYISAPHOCTh TIocKocTel. Kak MOTyT pacrionaraThCsi KOMILIEKTYIOIIUE B
coctraBe  KommbloTepa. Kak  pacmomaraercss — mpoBoja  THOJKIIOYECHUS
koMIuiekTyromux K.
[IpakTudeckoe 3aHaTue. 2
Tema 5.6. CopepxaHnue yueOHOro Marepualia
Pemenwue 3anay. Ilpsamele u | PacionokeHue mpsMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [lepneHAuKymnspHOCTh H
MJI0CKOCTH B | MapauIeIbHOCTh MPSAMBIX U MockocTel. CKpemmBaromuecs npsmsie.
MPOCTPAHCTBE KonTtponwHas pabora. 2
Pa3nen 6. Koopaunartel u 10

BEKTOPBI

Tema 6.1

CopepxaHue yueOHOTo MaTepualia
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JlexapToBBI KOOPAMHATHI B
npocrpanctse. Paccrosinue
MEXAY JBYMS TOYKaMH.

JexkapToBbl KOOpIMHATBHI B mpocTpaHcTBe. [Ipocreiimune 3amaun B KOOpAMHATAX.
Paccrosinne mexay 1ByMs TOUKaMH, KOOPIUHATHI CEPEIUHBI OTPE3KA.
Kak cocraBnena kaprta 3Be3iHoro HeOa. Kak uiryT paccrosiHue Mexy TiIaHeTaMu.

Koopaunartel  cepenunbl | KomOuHUpOBaHHOE 3aHATHE. 2
OTpe3Ka. OK 01, OK 02, OK 03,
Tema 6.2 Conepxanme yueOHOTO MaTepuaa OK 04, OK 05, OK 09.
Bexropsl B mpocTpancTBe. | BekTopbl B mpocTpaHctBe. CI0KEHHE M BBIYMTAHHE BEKTOPOB. YMHOXKCHUE
Yron Mmexay BeEKTOpaMu. | BeKTOpa Ha uncio. KommianapHeie BeKTOpbl. CKalIIpHOE MPOU3BEICHHE BEKTOPOB.
Ckanspuoe mnpousBeneHue | PasiokeHne BEKTOpA MO TPEM HEKOMILIaAHAPHBIM BeKTopaMm. KoopanHaTte! BeKTOpa,
BEKTOPOB CKaJISIpHOE MPOU3BEACHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEKY BEKTOPAMHU, YTOJI

MEXAY NPSAMOM U IJIOCKOCTBIO, YTOJI MEX/1Y MJIOCKOCTSAMHU.

KoMOuHupoBaHHOE 3aHATHE. 4 JIP 02, JIP 03, JIP 04, JIP
Tema 6.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE coJieprkaHue (conepxkanme 07,JIP 11, JIP 13, JIP 14,
[IpaxTuko- NPHUKJIATHOTO0 MOIYJISA) JIP 16, JIP 18, JIP 20, JIP
opueHTHpOBaHHbIe 3aj1auM | KoopauHaTHas  1UIOCKOCTh.  BblumcneHue — paccTOssHMST ~ Ha  IUIOCKOCTH. 23, JIP 24,JIP 25.
Ha KoopanHaTHOM | KonmuecTBeHHbIe pacdeTsl. Kak 3a05)kUTh B KO/ CaliTa BBIYHCICHUE PACCTOSIHHS
MJI0CKOCTH MEeXAY TOUKaMU, 7151 HaXOXKJICHUS! paCCTOSHHUSL.

[IpakTrueckoe 3aHsATHE. 2
Tema 6.4 Conepkanne yaeOHOro MaTepuasa
Pemenue 3a7a4. | JlekapToBbl KOOPJMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. ClOXKEHHE U
KoopauHaTsl 1 BEKTOPBI BBIYMTAHNE BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4yucio. KoMIuiaHapHble BEKTODBI.

CkanmsipHOo€  IpPOM3BENECHHUE  BEKTOpOB. PasnoxeHue BekTopa IO  TpeM

HEKOMIUIAaHApHBIM BekTopaMm. [Ipocreiimmue 3amaun B koopamHartax. Koopaunatsl

BEKTOPA, PACCTOSHUE MEXKIY TOUKaMH, KOOPAUHATBI CEPEIUHBI OTPE3Ka, CKAISIPHOE

IIPOM3BEICHNE BEKTOPOB B KOOPAMHATAX, YrOJI MEXKIY BEKTOpPaMH, yroyl MEXIy

IPSIMOM ¥ TUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMH.

KonTtponsHas padora. 2

CamocTosTenpHas padbora. 2
Pazgen 7. Jlorapudmbl. 20 OK 01, OK 02, OK 03,
Jlorapudpmuyeckas OK 04, OK 05, OK 06,
bynkums OK 09.
Tema 7.1 Coneprxanue yueOHOTO MaTepuana JIP 02, JIP 03, JIP 04, JIP
Jlorapugm yrcina. | Jlorapugm uncna. JlecATUUHBIN U HATYpasIbHBIH JOrapu(Mbl, YUCIIO €. 07,JIP 11, JIP 13, JIP 14,
JlecaTUUHBIN 1 | KoMOMHUpOBAaHHOE 3aHATHE. 2 JIP 16, JIP 18, JIP 20, JIP

HaTYypaJbHbIN JOrapuQMmsl,
4HCIIO €

23, JIP 24.
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Tema 7.2
[Tpumenenne norapugmMoB
JUIS pelleHus 3a7ad  Ha

IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO0 MOIYJISA)

coJiepkaHue (conep:xkanue

[Tpumenenne gorapru@MoB A7 pelIeHus 3a1a4 Ha BKIAJBI.

IPOLICHTHBIH poct | [IpakTHdeckoe 3aHsTHE.
CTOMMOCTH.
Tema 7.3 ConepxaHue yaeOHOTO MaTepralia
CpoiictBa  jorapudmos.
Orepays Cgoiictsa orapupmo. Oneparus JorapuhMUPOBaAHUSI.
norapuMupoBaHUs
KomMOunupoBanHoe 3aHdTHE.
Tema 7.4 Conepxkanue yueOHOTo MaTepuaa
Jlorapudmuueckas

¢GbyHKIMS, ee CBOICTBa

Jlorapudmuueckasi GyHKIUS U €€ CBOKWCTBA

KomMOunupoBanHoe 3aHdTHE.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 21.

Tema 7.5

Pewrenne
JorapupMUIECKux
YpaBHEHUM U HEPABEHCTB

Coneprxanme yueOHOTO MaTepraa

[Tonsatue mnorapudmuveckoro ypaBHeHHs. Ormepaius TIOTEHIUPOBAaHUA. Tpu
OCHOBHBIX METOJla pELIeHUs JOorapupMUUYECKUX YpaBHEHHH: (QYHKIIMOHAIHHO-
rpaduvYecKuii, METOJ MOTCHIMPOBAHMS, METOJ[ BBEJCHHUS HOBOW IEPEMEHHOM.
Jlorapudmuueckrue HepaBeHCTBA.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 7.6 Coneprkanue yaeOHOro MaTepuasa
Cucremsl
JoraprupMHIECKIX ANTOpPUTM pEIICHUs CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JOTapuPMHUUECKUX
ypaBHEHHi ypaBHEHUI U HEPABEHCTB.
KomOunupoBanHoe 3aHsaTue.
Tema 7.7 IIpojeccuoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xxanue

Jlorapugmsl B mpupojae H
TEXHHUKE

NPHUKJIATHOT0 MOAYJIA)

[Ipumenenne norapudpma. Jlorapudmuueckas cnupans B mnpupoae. Ee
MaTemMaTHueckue cBoiicTBa. CrocoObl MCMONIB30BaHUS CIUPANU IS 0GOPMIICHHS
CanTOB.

HpaKTI/I‘-IeCKOC 3aHATHUC.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 25.

IIK 8.1, IIK 8.3.
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Tema 7.8 ConepxaHue yaeOHOTO MaTepualia
Pemenue 3agad. | Jlorapupmuueckas  Qynkmus.  Pemienume — mpocTtemmx — JgorapuMHYECKUX
Jlorapugmsl. YpaBHEHUH.
Jlorapudmuueckas KonTposnpHas paboTa. 2
yHKums CamocrosTenpHas padora. 2
Paznen 8. OcHoBBI 22
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
dyHkuun
Tewma 8.1 Conepkanne yaeOHOro MaTepuasa
Tpuronomerpuyeckue Pannannas mepa yria. IIoBopoT Touku BOKpYr Hauana koopauHart. OmpeneneHue
(GYHKIIMM  TIPOM3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHT€HCA W KOTaHTreHca. 3HAKM CHHYCA, KOCHHYCa, TaHreHCa U
yria, yncna. PanguanHas v | KoTaHTeHca 1O 4eTBEPTAM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM
rpajycHasi Mepa yria Y KOTaHT€HCOM OJTHOTO M TOTO XK€ yTJIa.
KomOunupoBanHoe 3aHsaTue. 2
Tema 8.2 Conepkanne yaeOHOro MaTepuasa
OcHoBHbIE Tpuronomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHT€HC U KOTAaHT€HC YIJIOB O OK 01. OK 02. OK 03
TPUTOHOMETPHUECKUE u - 0. DOPMyIIBI IPUBEICHUS. OK 04. OK 05. OK 06’
TOXKIECTBA. KoMOMHMPOBAHHOE 3aHATHE. 2 " OK 09, ’
DopMmyJbl TPUBEACHUS
Tema 8.3 Coneprxkanue y4eOHOTro MaTepuasa JIP 02. JIP 03. JIP 04. JIP
Cunyc, xocunyc, TaHresc | CHHyC M KOCHHYC JBOWHOTO yriia. opMyibl IMOJIOBUHHOTO yria. BeipakeHue 07 JH; 11 JH; 13 JH; 14
CyMMBl M Pa3HOCTH [BYX | TPHTOHOMETPHUYECKMX (YHKUMI depe3 TaHTeHC MOJOBUHHOTO  apryMEHTa. P 16. JIP 18. JIP 20. JIP
YTJI0B [IpeoOpazoBanusi MPOCTEHIIIMX TPUTOHOMETPUUECKIX BbIPAKEHUII. 23’ JIP 2 4’ JIP 25?
Cunyc Hu KocuHyC | KoMmOMHMpOBAaHHOE 3aHATHE. 2 ’ ’
ABoiiHoro yria. @opmyibl | CamocTosTelbHAs paboTa. 2
TIOJIOBUHHOTO YTjia
Tewma 8.4 CopepxaHue yueOHOT0O MaTepualia
QyHKIMHM, HX CBOMCTBA. | OOIAcTh ONPEICICHUS U MHOXKECTBO 3HaueHHU (QyHKIuHA. YETHOCTH, HEYETHOCTD,
CrnocoOsl 3aJaHus | nepuoAnYHOCTh pyHKIMH. CrnocoObl 3aaHns QyHKIUH.
GbyHKIHA Kom6uHupoBaHHOE 3aHATHE. 2
Tema 8.5 IIpojeccuoHaILHO-OPHEHTHPOBAHHOE coJeprkaHue (conep:xxanue
Onucanue NPHUKJIATHOTO0 MOIYJISA)
MIPOU3BO/ICTBEHHBIX Anamu3 ¢yHkuuu no ee rpaduky. OmnpeneneHue CBONUCTB (YHKIMH, 3aJaHHOMN
IPOLECCOB € IMOMOIUBIO | pa3nu4yHbIMU criocobamu. Haxoxnaenue OOmacTu omnpenereHus U MHOXKECTBA

rpaduKoB QYHKIIHI

3HAYCHUN 3aJaHHOMH (I)yHKLII/Iﬁ HpI/IMCHeHI/Ie HaBBIKOB JIs1 aHaJIn3a CTaTUCTHKHU
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IIOCCUICHU A CalToOB U JAaHHBIX 110 UCIIOJIB30BAHUIO PA3JIMYHBIX CCPBUCOB CaiToB.

[pakTHYECKOE 3aHsITHE. 2
Tema 8.6 CopepxaHue yaeOHOT0 MaTepualia
Tpuronomerpuyeckue OO6nacte onpeneneHus ¥ MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKUX (PYHKITHI.
GyHkuuM, ux cpoiictBa U | YETHOCTH, HEYETHOCTD, IEPHOANYHOCTH TPUTOHOMETpHUYECKUX (yHKIni. CBOMCTBA
rpaduKu U rpadukn QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
KomMmOunupoBanHoe 3aHsTue. 2
Tewma 8.7 Conepkanne yaeOHOro MaTepuasa
[IpeoGpa3oBanue CxxaTue u pacTspkeHre TpaduKOB TPUTOHOMETPUUYECKUX (DYHKIUH.
rpadukoB [IpeoOpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIUH.
TPHUTOHOMETPHICCKHIX TIpakTHYECKOE 3aHSATHE. 2
bynxumi CamocTosTenbHas paboTa. 2
Tema 8.8 Conepxkanue yaeOHOTo MaTepuasa
ObpatHble OO6paTHble TpuronoMerpuueckue GyHkiuu. Mx cBoiictBa u rpaduku.
g;f;f;; SrprHecie KomMOunupoBanHoe 3aHdTHE. 2 OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.
Tema 8.9 | Coneprxanue yaeOHOTO MaTepuasia ’
TpuroHomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHE tg X = a, ctg X = a. JIP 02. JIP 03. JIP 04. JIP
YPaBHEHHs U HEPABEHCTBA | PerieHne TpPUTOHOMETPUYECKHX YPAaBHEHMH OCHOBHBIX THUIIOB: MpOCTEHIINE 07, HP’ 1, HP’ 13, HP’ 14,
TPUTOHOMETPUUECKUE YpaBHEHHUS, CBOJAIIMECS K KBaJApaTHBIM, pelIaeMble JIP 16. JIP 18. JIP 20. JIP
pa3ioKeHUEeM Ha MHOXUTEIH, oJHopojaHble. [Ipocreiimine TpUroHOMETpUYECKHE ’ 23 JH; 24 ’
HEPABCHCTBA. ’ '
KomOuaMpOBaHHOE 3aHSTHE. 2
Tema 8.10 Pemenwne 3anau. | Conepkanue yaeOHOro Marepuasia
OcHoBbl  TpUroHomerpui. | IlpeodpazoBanue TPUTOHOMETPHUYECKHUX BBIPKEHUI. Pemenune
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX YPAaBHEHUN M HEPABEHCTB B TOM YHCJIE C UCIOJIH30BAHUEM
byHKIIH CBOMCTB (pYHKIUH.
KomOuHMpOBaHHOE 3aHSTHE. 2
KonTtponsHas padora. 2
Paznean 9. IlpomsBoanas 22
GyHkuum, ee
npuMeHeHne OK 01, OK 02, OK 03,
Tema 9.1 CopepxaHue yueOHOTro MaTepualia OK 04, OK 05, OK 09.
Ilonsatne  mpousBoAHOM. | OnpeneneHre YMCIOBOM MOCIEA0BATENLHOCTH U CrOcoObl ee 3amaHus. CBoiicTBa

@opMmynsl M TpaBUiIa

YHCJIOBBIX MOCIEIOBATEIBHOCTEH. OHpCI[CJ'ICHI/IC npeacia mnocJaca0BaTCIILHOCTH.
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maddepeHunpoBanus

Beruncnenue — mpepenoB  mocienoBarenbHocTed.  [Ipegen  GyHkumm - Ha
6eckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue
¢bynkumu. 3amaud, OPHUBOJSIIME K TOHATHIO Npou3BOaHOW. OmpeneneHue
IIPOU3BOIHOM. AJITOPUTM OTHICKAHUSI IPOU3BOJHOM.

KomMOunupoBanHoe 3aHsTue.

Tema 9.2
[IpounsBoHbIe CyMMBI,
Pa3HOCTH  IPOU3BEACHUS,
YacTHOTO

Conepkanue ydaeOHOro MaTepuaia

Dopmynsl quddepennmponanus. [pasuna tuddhepeHmpoBaHmsL.

KomMmOunupoBanHoe 3aHsTue.

CamocrositenpHas padora.

Tema 9.3 Conepxanue yaeOHOro MaTepuasa

[IponsBoHbIE Omnpenenenue cioxxHoi QyHKuuU. [Ipon3BoaHass TPUrOHOMETPUYECKUX (YHKIUI.
TPUTOHOMETPUIECKUX [TpousBoHas cnoKHON DYHKIIHHU.

¢Gynkumii.  [powssoanas | KoMOHHHPOBaHHOE 3aHATHE.

CII0XKHOU (DYHKIMH

Tema 9.4 Conepkanune yaeOHOTO MaTepHasa

[TonsiTue 0

HENpephIBHOCTU (DYHKIUH.
Merto1 UHTEPBAJIOB

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24.

[Tonsatue nHenpepbBHOW (yHKIMH. CBoiicTBa HempepbiBHOW ¢GyHKIUH. CBS3b
MEXTy HEIIPEPHIBHOCTHIO M MU PepeHInpyeMOCThIO (PYHKITUU B TOUYKE. AJITOPUTM
pelIeHNs HEPaBEHCTB METOI0M UHTEPBAJIOB.

KomOuHMpOBaHHOE 3aHSTHE.

Tema 9.5 Conepkanue ydeOHOro MaTepuasa
['eomerpuueckuit u | ['eomeTpudecknii CMBICT TPOU3BOJAHON (YHKIMM — YIJIOBOW KOI(PPUIIUEHT
buznueckuit CMBICIT | KacaTeJIbHON K rpaduky (GyHKIMH B TOYKE. YpaBHEHHUE KacaTelbHOU K rpadpuky
MIPOU3BOIHOM (GyHKIMH. AJNTOPUTM COCTaBIICHHUS YpaBHEHHUs KacaTelbHOW K rpaduky pyHKUHUU
y=f(x).
KomOunupoBanHoe 3aHsaTue.
Tema 9.6 CopepxaHnue yueOHOro MaTepualia
Ouznyeckuit cMbIca | Du3nyeckuii (MeXaHMYECKHi) CMBICT MPOU3BOJHOW — MTHOBEHHAs CKOPOCTh B
IIPOU3BOIHOM B | MOMEHT BpeMmeHu t: v = S’ (t). Pemenue Qusnueckux 3agad Ha HaxoXJIEHHUE
npoeccuoOHaATbHBIX CKOPOCTH JBW)KECHHS Uepe3 MpOU3BOJHYK. BBeineHue mNOHATUS  BTOPOH
3a1a4ax IIPOM3BOJHON Yepe3 yCKOPEHHUE.
Kom0OuHupoBaHHOE 3aHATHE.
Tema 9.7 Conepxanue yueOHOTO MaTepuaa

MOHOTOHHOCTh  (PYHKITUH.
Touku skcTpemyma

B03paCTaHI/Ie n y6LIBaHI/Ie (byHKI_II/II/I, COOTBCTCTBUC BO3paCTaHUA U y6BIBaHI/I}I
(I)YHKLII/II/I 3HAKy HpOHSBOI{HOﬁ. Ilonstue HpOPI3BO,Z[HOI>i BBICHICTO TOPsJKA,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24.
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COOTBETCTBUE 3HAKAa BTOPOM MPOM3BOJIHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIMU HA
oTpe3ke. 3a7auyM Ha MAaKCUMyM M MHHUMYM. [loHsATHE acMMOTOTHI, CHOCOOBI MX
OTIpe/ieNieHusl. AJNTOPUTM HUCCIeOBaHMs (DYHKIHMHM M TOCTpOeHHs ee rpaduka c
MTOMOIIIBIO TPOU3BOIHOU. JIpoOHO-TMHEHHAs QYHKIIHSI.

KomMOunupoBanHoe 3aHsTue. 2

Tema 9.8 ConepxaHue yaeOHOTO MaTepralia

HccnenoBanue GyHKIUHA |

OCTpOeHHE IPaduKoB HccnenoBanue GpyHKIMM Ha MOHOTOHHOCTB M TIOCTPOEHUE IPa(hUKOB.
KomMmOunupoBanHoe 3aHsTue. 2

Tema 9.9 Haubonbmee u | ConepkaHue yueOHOTO MaTepuaia

HauMEHBIIIEE 3HaueHus | HaxoxaeHne HauOOJIBIIEr0O M HAaWMEHBIIErOo 3HAa4eHUW (YHKIHMM, MOCTpOeHUE

byHKIIUN rpaduKoB.
KomOunupoBanHoe 3aHsTue. 2

Tema 9.10 Conepxkanue yaeOHOTo MaTepuasa

Pemrenne 3a1a4. | @opmynsl U npaBuwia quddepenurpoanus. Mccnenoanue QyHKIUNA ¢ TOMOIIbIO

IIpousBosaHas ¢pyHKuuH, ee | mpou3BoaHOM. HambosbIiiee n HauMeHbIIee 3HAYCHUS QYHKITHH.

MIpUMEHEHHE KonTtposnbHas pabora. 2

Paznen 10. 14

IlepBooOpa3nas

byHkumn, ee

NpUMeHeHue

Tema 10.1 Coneprkanue yaeOHOro MaTepuasa

IlepBooOpa3znas ¢yHKuuM. | O3HAKOMIJIEHHE C IMOHATHEM HHTErpaja M mepBooOpasHoi it GyHkiuu y=f(X).

[IpaBuia HaxoxaeHus | Pemenue 3amau Ha CBS3b NEpBOOOpa3HON W ee MPOU3BOJHOM, BBIUHCIICHUE

MepBOOOPA3HBIX nepBooOpazHor g jgaHHOM ¢yHkiuu. Tabmuna dopmyn s HaxOXIEHUS OK 01, OK 02, OK 03,
nepBooOpasHbIX. M3yueHnue npaBuiia BEIUMCICHUS IEPBOOOPA3HON. OK 04, OK 05, OK 05.
KomOuHMpOBaHHOE 3aHSTHE. 2

Tema 10.2 Ilonstue 06 He | ComepkaHue yueOHOTo MaTepuaa 3)17P S)szj JIIIP ?1313’ ?3P JO;{)’ JIII

ONPEAEIEHHOM MHTEerpane | 3agayu, NPUBOJAIIME K TMOHSTHUIO OIPENEICHHOTO HHTErpaia — O BbIUYHCICHHUH JH; 16 JH; 18 JH; 20 JIP’
IUIOIAAM KPHUBOJMHEHHON Tpameuuu, o nepememieHuu Touyku. [lonartue  He ’ 23 JH; 24 ’
ONPENENEHHOTO UHTErpaa. ’ )
Kom6uHupoBaHHOE 3aHATHE. 4

Tema 10.3 CopepxaHue yueOHOTo MaTepualia

Heomnpenenennslii u | IloHsiTHE HEONpeIeIEHHOTO HHTErpaa.

OMpe/eCHHBIN HHTErpalibl | KoMOMHMpPOBaHHOE 3aHATHE. 2

Tema 10.4 IImomane

CopepxaHue yueOHOT0o MaTepualia
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KPHUBOJMHEUHOU I'eomerpuueckuii cMmbICi ompeneneHHoro wuHrerpaina. @Popmyna HeroToHa -
Tparenuu. dopmyma | JlelOauIA.
Herotona — JleiiGHuma Komb6unupoBanHoe 3aHarue. 2
Tema 10.5 ConepxaHue yaeOHOT0O MaTepualia
Pemenne 3a1a4 Ha | Pemenne 3a1a4 Ha MPUMEHEHUE MHTETPAJIa ISl BEIYUCICHUS (PU3NYECKUX BEINYHH
BBIUHCIICHUE Y TUIOIIA/ICH.
OTIPEJIEIIEHHOTO [IpakTuueckoe 3andarTue. 4
MHTErpaa.
Tema 10.6 Conepkanmne yaeOHOro MaTepuasa
Pemenne 3agad. | [leppooOpaznast  ¢ynkuuu. IlpaBuna  HaxoxxaeHust nepBooOpasHbiX. Ee
IlepBooOpa3Hasg (QyHKUUH, | MPUMEHEHHE.
ee MpUMEHEeHNe CamocTosTenpHas padorTa. 2
KonrposbsHas paboTa. 2
Pazpen 11. 32
MHOrorpaHHMKH M TeJja
BpallleHHs
Tema 11.1 Conepkanne yaeOHOTro MaTepuasa
Bepmunuel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sieMeHTHI: BeplinHbI, peOpa, rpaHd. J[MaroHasb. OK 01, OK 02, OK 03,
MHOI'OI'paHHHUKA Cedenue. Boinmykiible ¥ HEBBITYKIIbIE MHOTOTPAHHUKH. OK 04, OK 05, OK 06,
KomOuHHMpOBaHHOE 3aHSTHE. 2 OK 09.
Tema 11.2 Conepkanue y4eOHOTro MaTepuasa
[Ipusma, ee | [lonarue npusmel. Ee ocHoBanusi u 60koBble rpaHu. Boicota npusmel. [Ipsmas u
COCTaBJIAIOLIME, CEYEHME. | HakioHHAas npusMa. [IpaBunbHas npusma. Ee ceuenue.
Ilpsmas wu  npaBuiibHasg | KoOMOMHUPOBAHHOE 3aHSTHE. 2 JIP 02, JIP 03, JIP 04, JIP
MIPU3MBI 07,JIP 11, JIP 13, JIP 14,
Tema 11.3 CopepxaHnue yueOHOro MaTepuaia JIP 16, JIP 18, JIP 20, JIP
[Tapannenenunen, Ky0. | [lapaytesnenumnen, CBOMCTBAa MPSIMOYrOJbHOTO mapauienenunena, kyd. Cedenue 23, JIP 24, JIP 25.
Ceuenue KyOa, | kyba, mapajienenumnena
napajuicjicnumneaa Kom06uHupoBaHHoe 3aHsTHE. 2
Tema 11.4 Coneprxanue yueOHOTO MaTepuana
[Mupamuna, ee | [lupamuna u ee onemeHtol. Ceuenue mnupamuabl. [lpaBuibHas nupamuaa.
COCTaBJIAIOLIME, CEYEHHE. | YCceueHHas MUpamMuia.
Hpapnnphas — nupamia. Kom06uHupoBaHHoe 3aHATHE. 2

YceueHHas InupaMmuaa

Tema 11.5

bokoBas u IIOJIHaA

CopepxaHue yueOHOTo MaTepualia

IInomans OOKOBOM U IOJIHOM TMOBCPXHOCTU NIPU3MBI, TUPAMUBI.
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MMOBEPXHOCTD npu3mbl, | KoMOMHUpOBaHHOE 3aHATHE.

MU PAMHIBI

Tema 11.6 ConepxaHue yaeOHOTO MaTepualia

Cummerpust B KyOe, | CHMMEeTpUsi OTHOCHUTEIBHO TOYKH, MPAMOH, Iwockoctd. CHMMeETpusi B KyoOe,
napajuiesienunese, napajuieJenunesie, npusMe, nupamue.

IIpU3Me, IUpaMuJIe

KomOunupoBanHoe 3aHsaTHe.

Tema 11.7
[Ipumepsl cuMMeTpun B
KU3HU U B npodeccun

IIpo¢deccuoHaILHO-OPHEHTHPOBAHHOE
MPUKJIAJTHOT0 MO/1YJIfA)

COoACpIKaHuE (couepma}me

CumMerpuss B TpUpOJIE, apXUTEKType, TeXHHKe, B ObiTy. Cummerpus B
rocynapcTtBeHHoW  cuMBoimke — Poccuiickoit  @enpepanuu.  Cummerpus B
0(OpPMIICHUN CaHUTOB.

[IpakTHueckoe 3aHsTHE.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 06,
OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24, JIP 25.

I1K 8.1, I1K 8.3

Tema 11.8 Conepkanne yaeOHOTro MaTepuasa

[IpaBunbHbIE [TonsiTue npaBrIILHOTO MHOTOTpaHHUKA. CBOMCTBA MPABUIIBHBIX MHOTOIPAHHUKOB.
MHOTOTPaHHUKH, ux | [IpakTuueckoe 3aHsITHE.

CBOMCTBA

Tema 11.9 Cognepkanne yaeOHOro MaTepuaa

Hunuuap, ero | Hunuuap u ero snemenTsl. CeueHre nUIMHApa (MapaiieIbHOE OCHOBAHHUIO U OCH).
cocrapisromue.  Cedenue | Pa3BepTka nmumHapa.

LUAJTMHIPA KomMmOunupoBanHoe 3aHsTue.

Tema 11.10 Conepkanue yaeOHOro MaTepuasa

Konyc, ero | Konyc u ero osnementsl. CeueHue KOHyca (MapajijieIbHOE OCHOBAaHHUIO H
cocrasysromue. CedeHue | mpoxodinee Yepe3 BEpIInHY), KOHHUECKHe ceueHus. Pa3BepTka KoHyca.

KOHYycCa KomMmOunupoBanHoe 3aHsaTuHe.

Tema 11.11 CopepxaHue yueOHOro MaTepuala

VYceueHHslit KOHYC. | YceueHHslil konyc. Ero obpa3syromas u Beicota. CeueHrne yCe4eHHOTo KOHyca
Ceuenue yceueHHOro | KomOMHUpOBaHHOE 3aHSTHE.

KOHYycCa

Tema 11.12 Coneprxanue yueOHOTO MaTepuana

Hlap u cepa, ux ceueHus

lap u cdepa. B3aumuoe pacrosiokeHue cepsl U 1iockoctu. CedeHue miapa,
cdepsl.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 11.13
ITousarue 00 oOBeMe TenA.
OTHollIEHHE 00BEMOB

CopepxaHue yueOHOTo MaTepualia

ITonstue 06 o6wveme Tena. OO6beM Kyda W HPSAMOYTOJBHOTO Mapajulesenunesa.
O6bem npu3msbl 1 nWIMHApa. OTHOLIEHHE 00HEMOB MOOOHBIX TEJ.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 09.

JIP 02, JIP 03, JIP 04, JIP

07, JIP 11, JIP 13, JIP 14,

JIP 16, JIP 18, JIP 20, JIP
23, JIP 24.
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IMOJOOHBIX TEI KoMOuHupoBaHHOE 3aHATHE. 2
Tema 11.14 ConepxaHue yaeOHOTO MaTepuaia
Obbembl #o MOWAMM | oGy enrpy nupamMuipl 1 konyca. Oobem mapa. [lnomanu moBepxHocTeit Ted.
MMOBEPXHOCTEH Tel
KoMOuHupoBaHHOE 3aHATHE. 2 OK 01, OK 02, OK 03,
Tema 11.15 KomOunaruu | Conepxkanue yaeOHOTO MaTepuaia ’ ’
= OK 04, OK 05, OK 09.
MHOTOTPAHHUKOB U  Ten | KomOuHanuu F€OMETPUUYECKUX TeJl. Hcnonn3oBanne KOMOUWHAIMI ’ i
BpaIeHUSI. MHOTOT'PAHHUKOB U TEJI BPAIIEHUS B MPAKTUKO-OPUECHTUPOBAHHBIX 3aja4ax.
onﬁeTquecm/Ie HpaKTI/II‘){eCKOG 3aHIATHE. = : : : . 2 JIP 02, JIP 03, JIP 04, JIP
KOMOMHAIINK HA MPAKTUKE 07, I 11, JIP 13, JIP 14,
JIP 16, JIP 18, JIP 20, JIP
Tema 11.16 Conepxanue yaeOHOro MaTepuasa 3. JIp 24
Pemenue 3a1a4. | OObEeMBbI U IJIOIIA/IM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpallleHUSI. ’ '
Mmuororpanaukn  u  Tena | KonarponsHas pabora. 2
BpalieHus
Pazgen 12. DiaemeHTHI 12
KOMOMHATOPHUKH,
CTATUCTUKH M TEOpPUH
BEPOATHOCTEM
Tema 12.1 Conepkanne yaeOHOro MaTepuasa
OcHoBHbIE nousAtus | [lepectaHOBKH, pa3MeEIICHUS, COUCTAHUS.
KOMOMHATOPUKH
KomOuHMpOBaHHOE 3aHSTHE. 2 OK 01, OK 02, OK 03,
Tema 12.2 Coneprkanue yaeOHOro MaTepuasa OK 04, OK 05, OK 09.
CoObiTHE, BEPOATHOCTh | COBMECTHbIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOSTHOCTH CYMMBbI
coObiTusa.  CloxkeHue U | coObITHH. YCIIOBHAS BEPOSTHOCTh. 3aBHCHMbIC M HE3aBUCHMbIE COOBITHS. TeopeMbl JIP 02, JIP 03, JIP 04, JIP
YMHOKEHUE BEPOSTHOCTEN | O BEPOSATHOCTH IPOMU3BEACHUS COOBITHIA. 07,JIP 11, JIP 13, JIP 14,
JIP 16, JIP 18, JIP 20, JIP
KomOuHMpOBaHHOE 3aHSTHE. 2 23, JIP 24.
Tema 12.3 CopepxaHue yueOHOTo MaTepualia
BepostHocTh B | OTHOCUTENBFHAS YacTOTa COOBITHS, CBOWCTBO €€ ycToW4YMBOCTU. CTaTHCTHYECKOe
npodeccrnoHaIbHBIX onpeseneHue BepossTHOCTU. OIeHKa BEPOSTHOCTH COOBITHSI.
3aayax [TpakTndeckoe 3aHgTHe. 2
Tema 12.4 CopepxaHue yueOHOTo MaTepualia
JuckpetHas  cioy4aiiHasg | Bugsl ciydaiiHbIX BenuuuH. OmnpenenieHHe JAUCKPETHOM ClydailHOW BEJMYMHBL
BEITUYMHA, 3aKOH €€ | 3aKkOH pacrpeiesieHuss JUCKPETHOM ciaydyallHOM BenuuuHbl. Ee  4nclioBble
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pacrpeeseHus XapaKTEPUCTHUKHU.
KomOuHupoBaHHOE 3aHATHE. 2
Tema 12.5 CopepxaHue yaeOHOT0 MaTepualia
3agaun  MaremaTtudeckol | Bapmanmonnwiii psin. CTaTUCTHYECKUE XApaKTEPUCTHKH psAa HaOII0JaeMbIX
CTaTUCTUKU JTAHHBIX.
KomMOunupoBanHoe 3aHsTue. 2
Tema 12.6 CopepxaHue yaeOHOTo MaTepralia
Pemenne 3aja4. | DneMeHTbl KOMOMHAaTOpUKH. COOBITHE, BEPOSTHOCTH COOBITHS. CIlOXEHHE W
DneMeHTbI YMHO>KEHHUE BEPOSITHOCTEN.
KOMOMHATOPHKH, KonTtponsHas pabora. 2
CTaTUCTUKM U  TEOPHUH
BEPOSITHOCTEN
KoHcyapTanus no pa3JiMyHbIM TeMaM /il IOATOTOBKH K 3K3aMeHY 16
IIpome:xxyTouyHast arrecTanus (IK3aMeH) 6
Bcero: ’ 224
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3. YCJIOBUSA PEAJIM3ALIMU YUYEBHOTI'O ITPE/IMETA
3.1. TpeGoBaHUS K MUHHUMAJILHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0
Peanu3anus yaebHoro npeamera Tpedyer Hanwuus yueOHOro kabuHeTta «Maremarukay.

O6opynoBanue yueOHOTO KaOWHETa:
— TI0CaJ0YHBIE MECTA MO KOJIMUYECTBY OOyUarOIUXCsl;
— pabodee MeCTO MPeroaaBaTes;
— pabouas 10CKa;
— HarsgHble ocoOus (yaeOHUKH, ydeOHbIe TOCOOuS, MIaKaThl, MOJICINA T€OMETPHUECKUX TeN);
—  KOMIUJIEKT TaOJIHII 10 N3y4aeMbIM pa3zieliaM.

TexHnuueckue cpeacTsa 00y4eHUs:
—  MYJbTUMEAUIHBIN IPOEKTOP C IKPAHOM;
— HOYTOYK WJIH NIEPCOHAJIBHBIA KOMIBIOTED C JIMIIEH3UPOBAHHBIM IPOTPAaMMHBIM 00€CIIEUEHHEM;

3.2. HNudopmaunuonHoe odecrnieueHue 00ydeHHsI

3.2.1. OcHOBHbBIE HCTOYHUKH

DIIEKTPOHHBIE PECYPCHI:
DneKkTpoHHas OMOIMOTEeYHAsI CUCTEMA

3.2.2. JlonoJHUTEIbHbI€ HCTOYHHKH

IleyaTHrle N30aHUA:

1.AmumoB [II.A. u np. Anrebpa n Hayana ananuza. 10 (11) k1. — M.: «IIpocsemenue», 2011.- 285¢.
2.I'yce B.A., I'puropseB C.I'., Bosrun C.B. Marematuka mis mpodeccuii U CHenuaibHOCTEH
COIMAIbHO-dKOHOMUYECKOTO TIpodmnst — M.: «Akanemus», 2011.- 384c.

3 bammakoB M.M. MaremaTuka — M.: «Axagemusy», 2011.- 256c¢.

4.Aranacsu JI.C. u ap. I'eomerpus. 10 (11) k. — M.: «IIpocBemenuey, 2008.- 255c.

5.Ilexneuxuit U.J[. MaremaTtuka: yaeonuk. — M., 2003. - 201c.

6.Konmmoropos A.H. u ap. Anrebpa u Havasra anaimmza. 10 (11) k. — M., 2000.- 234c.

DJIeKTPOHHBIE PECYPCHI:
1. ®epepanpubiii mopran «Poccuiickoe obpaszoBanme». - URL:  http://www.edu.ru / (marta
oopamenus: 02.07.2022). - TekcT: 31EeKTPOHHBIMH.

denepanbHbli HEHTP HHPOPMAIIMOHHO-00pa3oBatTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 2IEKTPOHHBIH.

9J'IeKTpOHHa$I OMOIMOTEYHAS CUCTEMA.
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4. KOHTPOJIb 1 OLHEHKA PE3YJBTATOB OCBOEHUS YYEBHOI'O TIPEIMETA

KoHTpoib ¥ oOmeHKa pe3ylbTaTOB OCBOCHHUSA Yy4eOHOTO MpenMeTa pacKpHIBAIOTCS uepes
JIMCUMIUIMHAPHBIE pPEe3yJAbTaTbl, HaIpaBieHHbIE HAa (OPMHUPOBAHHME OOUMX M NPOEeCcCHOHATBHBIX
KOMIETEHIIUH M0 pa3zenaM U TeMaM COJEpKaHus yueOHOTO MaTepuana.

Oo6mas/mpodeccrnoHaibHA

Paszgen/Tema

Turr orleHOYHEIX

sI KOMITETCHITHS MEPOTIPUATHS
OK 01. Beibupath P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4. TectupoBanue;
CIIOCOOBI peIIeHMS 3a/1a4 P2, Temnr 2.1, 2.2. VYerHbil onpoc;
npoecCuoHaIbHOM P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5. MaTteMaTHYeCKHUI
JEeSITCILHOCTH, P4, Temnr 4.1,4.2,4.3, 4.4. JINKTAHT;
MPUMEHUTEIBHO K P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5 IT-o/c , 5.6. NunuBunyanbHas
pPa3IUYHBIM KOHTEKCTaM. P 6, Temsr 6.1, 6.2, 6.3 IT-o/c, 6.4. caMOCTOSATEIbHAs

P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.711I- pabora;

o/c, 7.8. [TpencraBnenue

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6, pe3yabTaTOB

8.7, 8.8, 8.9, 8.10.
P9, Tems1 9.1,9.2,9.3,9.4, 9.5, 9.6, 9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2, 11.3,11.4, 11.5, 11.6,
11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4, 12.5, 12.6.

MPaKTHYECKUX padoT;
3anuTa TBOPYECKUX
pabor;

KonTponbhas pabdora.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MOVCKA, aHaJIN3a U
WHTEPIpPETAIIHH
nHpopManuu u
UH(POPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHCHUS 3144
poheccHOHATEHON
NS TEIIBHOCTH.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Temsr 2.1, 2.2.

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

P4, Temr1 4.1,4.2, 4.3, 4.4.

P 5, Temsr 5.1,5.2,5.3,5.4, 5.5 11-0/c, 5.6.
P 6, Tems! 6.1, 6.2, 6.3 II-o/c, 6.4.
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-
o/c, 7.8.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P 12, Temn 12.1, 12.2, 12.3, 12.4, 12.5, 12.6.

TectupoBanue;
YcTHBIN 0npoc;
Marematnueckuii
JUKTaHT;
NuauBuayanbHas
CaMOCTOSITEIbHAS
pabora;
[IpencraBnenue
pe3yabTaToB
MPaKTHYECKUX padoT;
3amuTa TBOPUYECKUX
pabor;

3amnura
WHIUBUAYaIbHBIX
MIPOEKTOB;
KonTponbnas pabora.

OK 03. ITnanupoBats u P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4. TectupoBanue;
peanu30oBbIBaTh P2, Temsr 2.1, 2.2. YCTHBIN 0IIPOC;
COOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5. MaremMaTuueCKui
npodeccuoHanbHOe U P4, Tems1 4.1, 4.2, 4.3,4.4. JUKTaHT;
JINYHOCTHOE Pa3BUTHE, P 5, Temsr 5.1, 5.2, 5.3, 5.4, 5.5 1-o/c, 5.6. NunuBunyansHas
MPEIITPUHUMATEIBCKYIO P 6, Temsr 6.1, 6.2, 6.3 T1-0/c, 6.4. CaMOCTOSITEIbHAA
JIESITEILHOCTD B P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711- pabora;
npodeccruoHaIbHON o/c, 71.8. [IpencraBnenue
cdepe, UCTIOIIL30BATh P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6, pe3ynbTaTOB
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3HaHUS 10 (PUHAHCOBOM
IpaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYalUsX.

8.7, 8.8, 8.9, 8.10.
P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4, 11.5, 11.6,
11.7 I-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13,11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

NpaKTUYEeCKUX padoT;
3amuTa TBOPUYECKUX
pabor;

3amura
WHIUBUTyTbHBIX
MIPOEKTOB;
KonTponbhas pabdota.

OK 04. DddexrrBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJUICKTHUBE H
KOMaHJI€.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Temsr 2.1, 2.2.

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

P4, Temrr 4.1,4.2,4.3,4.4.

P 5, Temsr 5.1,5.2,5.3,5.4, 5.5 1-0/c, 5.6.
P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4.

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
o/c, 7.8.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Tems 11.1,11.2, 11.3, 11.4, 11.5, 11.6,
11.7 T-o/c, 11.8, 11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P 12, Temsr 12.1,12.2, 12.3, 12.4, 12.5, 12.6.

TectupoBanue;
YeTHBIN 01IpoC;
MaremaTuyeckui
JTUKTaHT;
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabora;
IIpencraBienue
pe3yabTaToOB
MPaKTHYECKUX padoT;
3anuTa TBOPYECKUX
pabor;

3amura
WHIMBUTYTbHBIX
MIPOEKTOB;
KontposbHas padoTa.

OK 05. OcymiecTBisTh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHUKAITUIO HA
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiuu ¢
Y4€TOM 0COOCHHOCTEH
COLIMAJBEHOTO U
KyJIbTYPHOTO KOHTEKCTA.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Temsr 2.1, 2.2.

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

P4, Temnr 4.1,4.2, 4.3, 4.4.

P 5, Temsr 5.1,5.2,5.3,5.4,5.511-0/c, 5.6.
P 6, Tems! 6.1, 6.2, 6.3 IT-o/c, 6.4.

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
o/c, 7.8.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

P9, Temnr 9.1,9.2, 9.3,9.4, 9.5, 9.6, 9.7, 9.8,
9.9, 9.10.

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6.

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6,
11.7 IT-o/c, 11.8,11.9, 11.10, 11.11, 11.12,
11.13, 11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

TectupoBanue;
YcTHbIN onpoc;
Marematnueckuii
JTUKTaHT;
NuauBuayanbHas
CaMOCTOSITEIbHAS
pabora;
[IpencraBnenue
pe3yabTaToB
MPaKTUYECKUX padoT;
3amuTa TBOPUYECKUX
pabor;

3amnura
WHIUBUAYaIbHBIX
MIPOEKTOB;
KonTponbnas paboTa.

OK 06. ITposiBisATH
IpaXkJIaHCKO-
MaTPUOTUIECCKYIO
TTO3HITHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MOBEJACHHE Ha
OCHOBE TPaTUIIMOHHBIX
00I1IeYeTI0BEUECKIX
IIEHHOCTEH, B TOM YHCJIC C
Y4ETOM TapMOHH3AIIH

P1,Temal.l

P7, Tema7.2

P 8, Tema 8.5 IT-o/c.
P 11, Tema 11.7 IT-o/c.

TectupoBanue;
NunuBunyansHas
CaMOCTOATEIbHas
pabora;
IIpencraBnenue
pe3yJabTaTOB
MPAKTHYECKUX padoT;
3amuTa TBOPYECKUX
pabor;

3amura
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MEKHALIMOHAJIbHBIX U
MEKPEIUTHO3HBIX
OTHOILLIEHUN, IPUMEHSATh
CTaHJAapThI
AHTUKOPPYILIUOHHOTO
IIOBEJICHUS.

WH/IMBUTyaJIbHBIX
IIPOEKTOB.

OK 09. Ilonb3oBaThCst
npodeccnoHaIBHON
JIOKYMEHTalMen Ha
rOCy/IapCTBCHHOM U
WHOCTPaHHOM
SI3BIKAX.

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Temsr 2.1, 2.2.

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

P4, Temrr 4.1,4.2,4.3,4.4.

P 5, Temsr 5.1,5.2,5.3,5.4, 5.5 1-0/c, 5.6.
P 6, Tems! 6.1, 6.2, 6.3 I1-o/c, 6.4.

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.711-
o/c, 7.8.

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6,
8.7, 8.8, 8.9, 8.10.

YeTHBIN 01IpoC;
MaremaTnyeckui
JIKTAHT;
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabora;
IIpencraBienue
pe3yabTaToOB
MPaKTHYECKUX padoT;
3auTa TBOPUYECKUX

P9, Temsr 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8, pabor;

9.9, 9.10. 3amura

P 10, Temsr 10.1,10.2, 10.3, 10.4, 10.5, 10.6. VHIUBU Ty JIbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, MPOEKTOB.

11.7 H-o/c, 11.8, 11.9, 11.10, 11.11, 11.12,

11.13,11.14, 11.15, 11.16.

P12, Temsr 12.1,12.2,12.3,12.4,12.5, 12.6.

NunuBunyanbHas

TIK 8.1. PaspaGathiBath P 1, Tema 1.3 I1-o/c. CaMOCTOSITENbHAS
JI3alH-KOHUETILINH BEO- P 7, Tema 7.7 IT-o/c. pabora;
HPUIIOKCHAH B P11, Tema 11.7 IT-o/c. I[Ipencrasnenue
COOTBETCTBUH C PE3yTBTATOR

KOpHOpaTuBHBIM CTHUJIEM
3aKa34dyuKa.

[IK 8.3. OcyiiecTBiasiTh
pa3paboTKy nu3aiiHa BeO-
MIPUJIOKEHUS C YIETOM
COBPEMEHHBIX TeHICHIIUI
B o0yactu BeO-pa3pabOTKH.

MPaKTUYECKUX PaboT;
3ammuTa TBOPYECKUX
pabor;

3amura
WHIUBHTyJIbHBIX
MIPOCKTOB.
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