MuHHCTEPCTBO 00pa3oBaHMs UpkyTcKoit 001acTH

'BITOY UO «Bo/aiibuHcKuii rOpHbIi TCXHUKY M

VY TBepKAAO:

PABOYASI [IPOI'PAMMA VYEBHOM AU CHUITIMHBI
0/1.07 MaremaTuka

110 IIporpaMmmam [1O/IFOTOBKH CIICIIHATTUCTOB CpeAHEro 3BCHA!
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PabGouass mporpamma y4eOHOW IUCHUIUIMHBI «MaTemaTuka» TMpeaHa3HaueHa s
W3ydeHus B  TNPOPECCHOHANBHBIX  00pa30BaTENbHBIX  OpPraHU3AIMAX,  PEATU3YIOIINUX
00pa30BaTeNbHYIO MPOTPaAMMy CPEIHET0 O0IIero 0Opa3oBaHus B Mpeaesiax OCBOSHUSI OCHOBHOM
npodeccuonansHoi 06pazoBarensHOi mporpamMbel CITIO (OITOIT CITO) Ha 6a3e OCHOBHOTO
o011ero 06pa3oBaHusl MPHU MOJTOTOBKE CHEIIUATMCTOB CPEAHETO 3BEHA.

PabGouast mporpamma paspaborana Ha ocHoBaHuu IIpukaza MWHUWUCTEPCTBA
[TPOCBEIIEHNS POCCHUMCKOM ®EJIEPALIMU Ne 1014 or 23 Hosbps 2022 r. «O6
yTBepKAeHUH (enepanbHOil 00pa3oBaTeNbHOM MMPOrpaMMbl», a TakkKe Ha OCHOBAaHUU
®OenepalibHbIX 00pa30BaTENIbHBIX CTAHAAPTOB CIEAYIOUINX CHEIMAIbHOCTEH:

- 21.02.13 T'eosormyeckasi ChE€MKa, IIOMCKM UM pa3BeIKa MECTOPOXKIACHUN TMOJE3HBIX
uckomaembix- [Ipukas Munnpocsemenus Poccun ot 26.07.2022 r. N 611 (3apeructpupoBaHo B
Munrocte Poccun 24.08.2022 N 69763);

- Mapkmeinepckoe neno - Ilpukaz3 MunnpocBemenus Poccun ot 14.09.2022 r. N
685(3apeructpupoBano B Muntocte Poccun 18 okxts16ps 2023 N 7563);

- 21.02.15 OtkpsiThie TOpHBIE paboThl - [Ipukaz Munnpocsemenus Poccun ot 17.08.2022r. N
744 "OO6 yTBepxkaeHUH (eAepaTbHOIO0 TOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa
cpenHero mpodeccHoHaILHOTO oOpa3oBanus 1Mo cnenuanabHOCTH 21.02.15 OTKpBITEIE TOpHBIE
paboTs!”

(3apeructpuposano B Muntocte Poccun 20.09.2022 r. N 70155);

- 21.02.18 OOoramenue mnoJjie3HbIx uckomaembix  [Ipuxa3 Munnpocsemenuss Poccun ot
05.12.2022 N 1065 (3apeructpupoBano B Muntocte Poccun 16 ssuaps 2023 r. N 72004)

Opranunzanus-pazpadoruuk: ' BIIOY NO «bogaitOnHCKU TOPHBIN TEXHUKYM»
Pa3paborunku:
[Tapdpenenko O.A. - npenogaBarens [ BIIOY MO «bonaitOnHCKMiT TOPHBIN TEXHUKYM.

Paccmotpena u yTBepik/ieHa Ha 3acelaHuU NMPEIMETHO — IIUKJIOBOM KOMUCCUH

[TpoToxosn Ne « » 2025T.
IIpencenarens [IK /Muxuenko C.C./
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1. O0mas xapakTepucTHKa pado4yeid NporpaMmmal 0011e00pa3oBaTeJIbHON JUCHUIIIUHBI
«MaremaTuka»

1.1. MecTto AUCHUILVIMHBI B CTPYKType HNpo(hecCHOHAIBLHOIi 00pa3oBaTebHOM
nporpammsl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaremMaTuka» SBISIETCS 005S3aTENbHON YacThIO
0011eo0pa3oBaTeIbHOrO IUKIA 00pa3oBaTeNbHON MporpaMMbl B cooTBeTcTBUU ¢ OI'OC mus
CIIELIMATIbHOCTEM

- 21.02.13 I'eonoruyeckasi CbeMKa, IOMCKH U Pa3BeKa MECTOPOKICHUM MOJIE3HBIX
HCKOIIAEMBIX;

- 21.02.14 Mapkieitaepckoe Aeo;

- 21.02.15 OtkpbITBIE TOPHBIE PAOOTHI;

- 21.02.18 OOorarieHue MoJe3HbIX HCKOMAaeMbIX

1.2. HeJII/I " IVIAaHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCHUIIMHDBI:

1.2.1. Heap AMCHUILIHHBI

Conepkanne mporpaMmbl  00II€00pa3oBaTEIbHON  AUCHUIUIMHBL  «MaTeMaTukay
HAIPABIICHO HA JIOCTMIKEHUE PE3yJIbTATOB €€ U3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu ®I'OC
COO c¢ yuerom npodeccronanibHoi HanpaienHoctn @PI'OC CIIO.

1.2.2. TlnaHupyemble pe3yJbTaThl OCBOEHHS 0011e00pa30BaTeIbHON JAUCUMIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



O01ue KOMIIEeTEH MU

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

Oo0mue

III/ICIII/IH.]II/IHapHLIe

OK 01.

Bribupatp CHOCO0BI
pelieHus 3a1a4
pohecCHOHATTLHOM
JIeSTEIbHOCTH
IMPUMCHUTCIIBHO

K Pa3jIM4YHBIM KOHTEKCTaM

- TOTOBHOCTh K TPYIy, OCO3HAHHUE IIEHHOCTH
MacTepcTBa, TpyAo0Jtooue;

- TOTOBHOCTh K aKTUBHOH J€ATEIBLHOCTH
TEXHOJIOTHYECKON n CcoIaNbLHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBATh W CAMOCTOSITEIILHO BBITIOJIHATH
TaKyIo JCSITeIIbHOCTD;

- UHTEpeC K  pa3JIM4YHBIM cepam
npodecCHOHaIbHOMN 1S TeIbHOCTH,
OBnazieHue  yHMBEpPCAJIbHBIMU  y4E€OHBIMU

MI03HABATCIILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTENbHO  (OpMYyIUPOBATH U
aKTyaJIM3UpPOBaTh MPOOJIEMy, pacCMaTpHUBaTh €€
BCECTOPOHHC;

- YCTaHaBJIMBATh CYIICCTBEHHBIN TPU3HAK WA
OCHOBaHUS JJII CPaBHCHHSI, KIACCUPUKANUU W
00001IeHHS;

- ONpeNeNsTh LEeTH JeATEIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTHUKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B PaCCMAaTPUBACMBIX SIBIICHHSX;

- BHOCHTH KOPPEKTHBBI B JCSITEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEIISM,
OIICHUBATh PUCKH TOCIICICTBUN JCITCIIEHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TpPHU

-BJIaJIETh METOJAaMHU  JI0KA3aTeNbCTB, AIrOpPUTMaMH
pelieHus 3aAad; yMeHue (GhopMmyaupoBaTh OMNpPEEICHUS,
aKCUOMBI M TEOPEMBbl, NPUMEHATb HUX, MPOBOAUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ PEIICHUS 3a/1a4;

- yMETh OIEpUPOBATh MOHATUAMH: CTEIEHb YHUCIA,
norapudM YWCIAa; YMEHUE BBINONHITH BBIYUCICHUE
3HAYCHUH ¥ MpeoOpa3oBaHMsI BRIPAKECHUN CO CTEIICHIMU U
norapudmamu, MPeoOpa3oBaHUS IPOOHO-PANMMOHATEHBIX
BBIPXKEHHUI;

- YMETb ONEPUPOBaTh IMOHATUSIMH: PalMOHAIIBHBIE,
HppALMOHAJIBHBIE,
norapudMuyueckre, TPUTOHOMETPHUECKHUE YpaBHEHHS U

MOKa3aTeIbHbIE, CTEIICHHBIE,
HEpPABEHCTBA, UX CUCTEMBI;

- yMeTb  ONEepUpoBaTh  MOHATHAMH:  (QYHKIHUS,
HenpepblBHasE (QYHKIUS, IPOU3BOJHAs, IepBooOpa3Has,
OTpEe/IeNIEHHBI NHTErpall; yMETh HaAXOJIUTh MPOU3BOIHbBIE
byHKIHH,
MaTepuaibl; MCCIEAOBAaTh B IPOCTEHIIMX  CIydasx
(GYHKIMM Ha MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE U
HalMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH TpaduKu

MHOT'O4YJICHOB C HCIIOJIBb30BaAHNECM arnrmapara

SJICMCHTApPHBIX HCIIOJIB3YyA CIIpaBOYHBIC

MAaTEMAaTUYCCKOro aHaJin3a; INPUMCHATH IIPOU3BOAHYIO
npu pCemiCHUM 3aJad Ha JABWIKCHHE, PCIIaTh MPAKTHUKO-
OpPHUCHTHUPOBAHHBIC 3aga4uu Ha HauOOIbIINE n
HAaMMCHBIINEC 3HAUCHUA, HAa HAXOXKIACHUC ITYTH, CKOPOCTU

U YCKOpEHMUS;




PCHICHUHN JXU3HCHHBIX HpO6JI€M
0) 60a30BBIC UCCIICIOBATEIIbCKUE ACHCTBUS:

- BIIAACTh HaBEIKAMH y4eOHO-
HCCJICIOBATEIHLCKOM H MPOEKTHOM
JeITEIIbHOCTH, HaBBIKAMHU paspenieHus
npo0Jem;

- BBIABJISITh IIPUYMHHO-CJIEACTBEHHBIE CBA3U U
aKTyaJIn3UpOBaTh 3aJady, BbIJIBUIaTh T'MIIOTE3Y
€e pelIeHHs, HaXOAUTh apPryMEeHThl U
JI0OKa3aTelIbCcTBA CBOMX YTBEP)KICHUM, 3a7aBaTh
napaMeTpsl U KpUTEPUU PELICHHUS;

- aHAJIM3UPOBATH MIOJIyYEHHBIE B XOJI€ PEILICHUS
3aJa4l pe3yJbTaThl, KpUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, NPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCJIOBHUSX;

-- YMETh MIEPEHOCUTh 3HAHUSA B
MO3HABATEIIbHYI0O M TMPAKTUYECKYI 00J1acTH
KU3HEJEATENIbHOCTH;

- YMeTb HHTErpupOBaTh 3HAHUS U3 Pa3HbIX
HpPEIMETHBIX 00J1acTel;

- BBIIBUIaThb HOBBIE WJEH, Ipeajararb
OpPUTMHAJIbHBIE MTOXO/Ibl U PELLEHUS;

U CIOCOOHOCTh MX  MCIIOJIB30BaHHUS B
MIO3HABATEJILHON U COLIMAJIBHOM MPaKTUKE

- yYMETb ONEpUPOBaTh TMOHATHAMU: palMOHAIbHAS
(byHKIMA, TOKa3aTenbHas QyHKIUS, CTEICHHAs: PYHKLN,
byHKIWHS,
byHkuK, oOpaTHbie (YHKIMH, YMEHUE CTPOUThH IPapUKH
W3YYEHHBIX (YHKIUH, WCIONB30BaTh TpauKu TpU
W3YyYEHUH TPOILECCOB W 3aBHCUMOCTEH, MPH PpEIICHUU

JorapupmMuyecKas TPUTOHOMETPUUECKUE

3ajjad M3 JpPyrux Y4YeOHbIX MpeAMETOB M 3agady H3
peanbHON JKU3HH; BBIpaXaTh (OpMyJaMH 3aBUCHMOCTHU
MEX/ly BEINUYMHAMY;

- YMETh pelaTh TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B TOM
quclie Ha MPOLIEHTHI, JOJIU U YacTH, Ha ABM)KEHUE, padoTy,
CTOMMOCTh TOBapoOB M YCIyT, HAJOI'H, 3a7a4l U3 001acTU
yOpaBIECHUS JIMYHBIMM U CeMEHWHBIMU (UHAHCAMM);
COCTaBJIATh BBIPAKEHMsSI, YPAaBHEHUsS, HEPABEHCTBA U MX
CUCTEMBI 10 YCIIOBUIO 3aJjaud, UCCJIEN0BATh MOJIyYEHHOE
pelleHne 1 OLEHUBATh MPaBIONOA00HOCTh PE3yJIbTaTOB;

- yMeTb  ONEpUpOBaTh  MOHATUSIMHU:  CpE/IHEe
apudmernyeckoe, MeauaHa, HauOoJIbIlIee U HAUMEHbIIEE
3HAYEeHMs, pa3Max, JUCIEPCHsi, CTAaHIaPTHOE OTKIOHEHUE
YHUCIOBOr0 HabOpa; yMETh U3BJEKaTh, HUHTEPIPETUPOBATH
uHpOpMalMIO, TPEACTAaBICHHYI0 B  Tabimuiax, Ha
rpagukax, OTPaXKaloILIyl0  CBOWCTBa
pEaIbHBIX  NPOLIECCOB M SIBJICHUH; IPEACTaBIATh

uH(pOpMALIMI0O C TIOMOIIBIO TaOMUI] W JWarpamm;

AuarpaMmmax,

HCCIEN0BATh CTAaTHCTHYECKHE JIaHHBIE, B TOM YHCIIE C
MpUMEHEHHEM TpapuyecKuX METOJOB U AIIEKTPOHHBIX
CPEICTB;

- YMETb OIEPUPOBATH MOHATHAMU: CIyYaWHBINA OMNBIT U




CIIy4aifHOe COOBITHE, BEPOSITHOCTh CIIYYaiHOTO COOBITHSI,
YMEHHE BBIUUCIATH BEPOSTHOCTh C HCIOJIb30BaHUEM
rpaMUecKux METOJIOB; MPUMEHATh (POPMYIIBI CIOKECHUS
U YMHOXEHHSI BEpOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
(dbopMyJIbl NIPU pElIeHUH 3a]a4; OICHUBATh BEPOSITHOCTH
peabHBIX  COOBITUH; 3HAKOMCTBO CO  CIy4ailHBIMHU
BEJIMYMHAMU; YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIUX YHCEN B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

- yMeThb OINEpHpOBAaTh NOHATHSAMH: TOYKa, TpsMas,
TUIOCKOCT, MIPOCTPAHCTBO, IBYTpaHHBIN yrod,
CKpeIlMBalOIIUecs  OpsMble,  MapaliebHOCTh U
MEPIEeHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, YIroj
MEXIY MPSAMBIMU, YIOJ MEXAY MPSMOM M IUIOCKOCTBIO,
yrojl MeXJy IUIOCKOCTSIMH, PAacCTOSIHUE€ OT TOYKU [0
TUIOCKOCTH, PACCTOSHUE MEXAY TPSMBIMH, PAacCTOSTHHUE
MEXIY IUIOCKOCTSMH; YMEHHE HCIOJb30BaTh TIPU
pemieHnH  3aja4  U3ydeHHble (AKTBI H  TEOPEMBI
IUTAHUMETPUH;, yMEHHUE OIICHWBATh pa3Mephl OOBEKTOB
OKPY>KaIoLIero Mupa;

- yYMETb ONEpUpOBaTh MOHATHSIMU: MHOTOTPAaHHUK,
ceueHre MHOTOrpaHHHKa, KyO, mapajjienenures], npusma,
nupamuzia, Gurypa ¥ MOBEPXHOCTh BpallleHHs, [UIUHID,
KOHyC, Imap, cdepa, cedyeHus (QUTYpbl BpalleHHs,
IUIOCKOCTh, Kacaromasicss chepbl, IMIMHApa, KOHYCa,
IUIOMIAh TMOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa,
UATUHIPA, TIJT0TATh cthepsl, o0beM KyOa,
NPSMOYTOJBHOTO TapajUieNIenuIe/1a, THPAMUIBI, TIPU3MBI,




MWIMHIpa, KOHyca, Imapa;, yMeHHEe H300pakaTh
MHOTOTPAaHHUKHA M TOBEPXHOCTH BpAIICHUS, UX CEUCHHS
OT PYKH, C I[OMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPENCTB; yMEHHue pacno3HaBaTh
CUMMETpPUIO B IPOCTPAHCTBE; YMEHHUE pacCIO3HABATh
[IPaBUJIbHBIE MHOTOTPAHHUKH;

- YMEThb OIEpUPOBaTh NOHATUSMHU: JIBHOKEHHE B
MPOCTPAHCTBE, TOJ00HBIE (UTYpHl B MPOCTPAHCTBE;
KCIIOJIb30BaTh OTHOLIEHUE IUIOIIAJCH MOBEPXHOCTEH U
00BeMOB TOAOOHBIX (PUTYp TPU PEIICHUH 3a/1a4;

- YMETbh BBIYHUCIISATh T€OMETPUUECKUE BEJIMUMHBI (JIJIMHA,
yroa, IUIOMIaAb, OO0bEeM, IUIOIIAAh TOBEPXHOCTH),
UCIOJIB3YS U3yUeHHBIE (POPMYJIIBI U METOMBL;

- YMETb OIEpUPOBaTh MOHATUSAMU: MPSAMOYTOJIbHAs
CUCTEMa KOOPAMHAT, KOOpPAMHATBI TOYKH, BEKTOp,
KOOPJMHATHl BEKTOPa, CKaJspHOE MPOU3BEICHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, TMIPOU3BEIACHUE
BEKTOpa HAa YHCJIO; HAXOJIUTh C IOMOIIBI HM3yUYEHHBIX
dbopMynT KOOpPAMHATBHI CEPEAMHBI OTPE3Ka, PACCTOSHHE
MEXIY JBYMS TOUKaAMU;

- YMETh BBIOUpATh MOAXOASIINNA W3YYSHHBIH METOJ IS
pellieHus 3a7aud, pacro3HaBaTh MaTeMaTH4ecKue (haKTh
M MaTeMaTU4eCKue  MOJEIM B  HPUPOJHBIX U
OOIIIECTBEHHBIX ~ SIBJICHHUSIX, B HCKYCCTBE, YMEHHUE
MPUBOAUTH  TPUMEPHl  MaTEMaTUYECKHX  OTKPBITHI
POCCHUICKON Y MHUPOBOW MAaTEMaTUYECKON HAYKH.

- yMEThb ONEPHUPOBATH TMOHATUSIMH: OMpEICICHHE,
akcuoMa, Teopema, CIEICTBHE, CBOMCTBO, IPHU3HAK,




JI0Ka3aTeIbCTBO, PAaBHOCWIBHBIE (OPMYIMPOBKH; YMEHHE
dbopMyupoBath ~ 00paTHOE H  MPOTHUBOIOJIOKHOE
YTBEpP)KJICHHE, TPUBOJIUTH IMPUMEPHl M KOHTPIPUMEPHI,
UCIIONIb30BAaTh  METOJ] MaTeMaTU4YeCKOW  HMHIYKIUU;
MPOBOANTH JOKa3aTeJIbHbIE PACCYXACHUS MPHU PELICHUU
3ajad, OLICHUBATh JIOTUYECKYIO MPaBUJILHOCTD
pacCyXIEHHU;

- yMeTh OINEpPHpPOBaTh TOHATHSIMH: MHOXECTBO,
MOJIMHO’KECTBO, OIEpallud HaJ MHOXECTBaAMH; YMEHHUE
MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Juis
OTHCAHMI PEATBHBIX MPOIECCOB U SBJICHUN NP PEIICHUU
3aJ1a4, B TOM YHUCJIE U3 JPYTUX YUYEOHBIX MPEIMETOB;

- YMETh OMEepPUPOBATh MOHATUAMU: Tpad, CBI3HBIN rpad,
JIEpeBO, LUK, Tpad Ha IMIOCKOCTH; YMEHHE 3a7aBaTh U
OIUCHIBATH rpadsl Pa3IUYHBIMU crocobamu;
MCIOJIb30BaTh Tpadbl P PELICHUN 33]1aY;

- YMETh CBOOOJIHO ONEPUPOBATH MOHITUSIMU: COUETAHUE,
MEePECTaHOBKA, YMCJIO COYETAHWN, YHUCIO MEPEeCTaHOBOK;
ouHoM HplOTOHA; yMmMeHHE NpPUMEHSATh KOMOWHATOpHBIE
(baxThl ¥ paccyXIeHMs Ui PELIeHUs 3aay;

-yMETb OIEpUPOBaTh MOHATUSAMH: HATypalbHOE YHUCIIO,
L[EJI0€ YUCIIO, OCTATOK 110 MOAYJIIO, PallMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YHCJIO, MHOXKECTBA  HATypaJbHBIX,
LEJIbIX, PAlMOHAIBHBIX, AEHCTBUTEIbHBIX YUCEN; YMEHUE
UCTIONB30BaTh  TMPHU3HAKH  JETMMOCTH, HAMMEHBIINN
oOuMii nenuTens W HaWMeHbllee oOllee KpaTHOE,
anroput™M EBKiMaa mpu pemeHuM 3ajad; 3HAKOMCTBO C
Pa3IMYHBIMY MTO3UIIMOHHBIMHA CUCTEMaMH CUMCIICHIS,




- YMETb CBOOOJHO ONEPHPOBATH MOHATUSMU: CTEIEHB C
LEeNbIM [10Ka3aTeJaeM, KOPEHb HATypajJbHOW CTEIIEHHU,
CTENEHb C palUOHAJIBHBIM IIOKA3aTeleM, CTENEHb C
JeHCTBUTEIIBHBIM (BeLIECTBEHHBIM) roKaszaTesem,
jgorapupM  UuClla, CHHYC, KOCHMHYC U  TaHIEHC
IIPOM3BOJILHOIO YHCIIA;

- yMeTb OIEpPUpPOBATh  MOHATUAMU:  TOXKIECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEPABEHCTBO, CHCTEMa YPAaBHEHMH U  HEPaBEHCTB,
PaBHOCUJIBHOCTb YPAaBHEHMH, HEPABEHCTB M CHUCTEM,
palMoHalbHbIE,  HppalMOHAJIbHBIE,  IOKa3aTeJbHBIE,
CTENEHHbIE, JiIorapuMUUecKue, TPUTOHOMETPUUECKUE
YpaBHEHMsI, HEPAaBEHCTBA U CHCTEMbl; YMEHHUE PpeIIaTh
YpaBHEHMs, HEPaBEHCTBA U CHUCTEMbl C IOMOIIBIO
pa3IMYHBIX IPUEMOB; pellaTh YpaBHEHUs, HEPABEHCTBA U
CUCTEMBl C T[apaMeTpoM; NPUMEHATh ypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JUISl PELICHUS] MaTEMaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMdHbIX 00JacTel HAyKH U pealbHOMN
KHU3HH;

-yMeTb CBOOOJHO OIEPUPOBATh MOHATHAMM: TIpaduk
¢byHkunu, oOparHass (GYHKUUSA, KOMIIO3UIMS (YHKIUH,
nuHeWHas (QyHKIUs, KBajpaTHuHas (QyHKIMs, CTeNeHHas
GyHKIMSA C LETIbIM IOoKa3aTeleM, TPUTOHOMETPHUYECKUe
¢byHKUMH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIIHH,
MoKazaTenbHas W JorapudmMuueckas (QPyHKIUW; yMEHHUE
CTpOUTh rpapuku GyHKIHUH, BHIIOIHATH MpeoOpa3zoBaHus
rpaduKoB QyHKIIMIA;

yYMEHHE UCNOIb30BaTh rpaduku QyHKIUN ISl U3yUEHUS
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NPOIECCOB M 3aBUCUMOCTEH MpH pelIeHHH 3aJad M3
JIpyTUX Yy4eOHBIX MPEIMETOB M W3 PEAIbHOW >KU3HU;
BBIPaXKaTh bopmynamu 3aBUCUMOCTH MEXTy
BEJIMYMHAMU;

yMeHHEe CBOOOJHO ONEepUpOBaTh NOHATHAMM: YETHOCTb
(GYyHKIMH, NEpUOJUYHOCTh (YHKLUH, OTPAaHUYEHHOCTh
(GYHKIMM,  MOHOTOHHOCTb  (YHKLHUH,  3KCTPEMYM
¢yHKIMM, HauOosblllee W  HaWMEHbLIEE 3HAYCHUS
GyHKIMM  Ha  NPOMEXKYTKE; yYMEHHE  IPOBOAUTH
uccienoBanue QyHKINN;

YMEHHE HCIONB30BaTh CBOWCTBA M TpapuKu (PyHKIHIA
JUId pellleHUs ypaBHEHMH, HEpaBEHCTB M 3ajad C
napameTpamu; U300paxkaTb Ha KOOPIUHATHOM MJIOCKOCTH
MHOXECTBAa pELICHUH YypaBHEHHWH, HEpPaBEeHCTB M MX
CHCTEM;

- yMeTb CBOOOJHO  ONEPUPOBATH  IOHSATHIMH:
MOCJIeIOBATEIbHOCTh,  apu(MeTH4ecKass  IMPOTrPECcCHs,
reoMeTpuyecKas Inporpeccus, OeCKOHEYHO YyObIBarouias
reoMeTpruecKasi  TMPOTPecCHs;  yMEHHE  3a/aBaTh
MOCJEI0BATEIbHOCTH, B TOM 4YHCIE€ C  IOMOIIBIO
PEKYPPEHTHBIX (HOpMYJT;

- yMeThb ONEepUpOBaTh MOHATHUSAMH: HEMPEPHIBHOCTD
GyHKIMH, acUMOTOTHl Tpaduka (QyHKUUH, TepBas U
BTOpasi MpOW3BOAHAs (YHKIMH, TEOMETPUYECKHH U
¢busznyeckuil  CMbICIT  MPOU3BOJHOM, TepBOOOpa3Has,
OTIpENIeICHHBIA MHTErpall; yMEHUE HAXOJUTh aCHMITOTHI
rpa¢puka (YHKIHW; yMEHUE BBIYHCIATH MPOU3BOJIHBIC
CYMMBI, TPOW3BEICHHS, YAaCTHOTO W  KOMITO3HUIIHU
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(byHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
byHKIUY;

YMEHME UCIOIb30BaTh IPOU3BOIHYIO I UCCIEA0BaHUS
GyHKUMH, JUISI HaxOXJEHWs HaWIydllero pelieHus B
IPUKIIAJHBIX, B TOM YUCIIE COLUAIBHO-3KOHOMUYECKUX U
busnyeckux 3afavax, Uil ONPENENCHHs CKOPOCTH U
YCKOPEHMS; HAXOAWUTh IUIOWAAd U 00beMbl uryp c
MIOMOUIbIO UHTETpaa; IIPUBOJIUTH IPUMEPHI
MaTEMaTUYeCKOro  MOJIEJIMPOBAaHUS  C  IOMOIIbIO
QG epeHIaTbHBIX YPaBHEHHIA;

- YMETh OIEpPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIa, MOAYJIb U apryMEHT
KOMILIEKCHOTO 4YHcia, (opMa 3aluch  KOMIUIEKCHBIX
yucen  (reoMerpuyeckas,  TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb MPOU3BOAUTH apH(mMeTHueckue
JNENCTBUS C KOMIUIEKCHBIMH  YHCJIaMM; HPHUBOJIUTH
MPUMEPHI UCIIOJI30BAHNS KOMIUIEKCHBIX YHCET;

- yMeTb CBOOOJHO OIEpUPOBATH MOHSTUSIMU: CpElIHEE
apudmernyeckoe, MenraHa, HauOOJbIIee U HauMEHbIIee
3HAYEHMS, pa3Max, JUCIEPCHUs], CTAHIAPTHOE OTKIOHEHUE
JUIsl ONHCAHUS YMCIIOBBIX JIaHHBIX; YMEHHME MCCIEN0BaTh
CTaTUCTUYECKUE JIaHHBbIE, B TOM 4YHCIIE€ C IPUMEHEHUEM
rpagMuecKuX  METOJOB U  DJJEKTPOHHBIX  CPEJCTB;
rpaMuecKy HCCIIE0BaTh COBMECTHBIE HAOMIOJNEHHUS C
MOMOIIBI0  JMarpaMM  pacCeMBaHUs M JIMHEHHOU
perpeccuu;

- yMeTb HaXxOJWUThb  BEPOSTHOCTH  COOBITUH ¢
MCIOJIb30BaHNEM TpaUyeCKUX METOJI0B; MPUMEHSTH IS
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pemieHust 3a7a4  (OPMYJBI CIOKEHHS M YMHOXCHHS
BEPOSTHOCTEH, (POPMYITy MOJTHON BEPOSTHOCTH, (HOPMYITY
bepuymnu, komOunatopHble (akTel U (HOPMYJIBI;
OLIEHUBAaTb BEPOATHOCTU PpEAIbHBIX COOBITHH; yMeHHue
OIEpUPOBATh  TOHATHUSAMHU:  Clly4alHas  BEJIMYHHA,
pacnpezeneHue BEPOATHOCTEM, MaTeMaTH4eCKOe
OXHUJAHUE, JUCIEPCHs M CTaHJAPTHOE OTKJIOHEHUE
CIly4allHOW BENWYMHBI, (QYHKIUH paclpeieiieHus |
IIJIOTHOCTH PaBHOMEpPHOTO, IIOKAa3aTeIbHOIO u
HOPMaJIBbHOIO pPAcClpeAcICHuN; YMEHHE HCIOIb30BaTh
CBOMCTBA M3YYECHHBIX pAaCHpEACIICHUH JUIsl PELICHUS
3ajjay; 3HAKOMCTBO C MOHATUAMHU: 3aKOH OOJBIIUX YHUCEl,
METO/bI BEIOOPOUHBIX HCCIICAOBAHUI; YMEHUE IPUBOANUTh
OpUMEpbl MPOSBICHHUA 3aKOHa OOJBIIMX YHCENl B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- yMeTb CBOOOJHO ONEPUPOBATh MOHITHSIMH: TOYKA,
npsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd,
IJIOCKUM YTOJI, ABYTPAHHBIM yroj, TPEXTPaHHBIM yrod,
MEPECEKAIOINNECS, MapaJUICIbHBIE M CKPEIIUBAIOLINECS
IpsiMble, TMApPAUIEIBHOCTE UM MEPHEHAMKYJIAPHOCTDH
IOpSIMBIX M IUIOCKOCTEM, Yrol MEXIy HNpPsSMBIMH, YIoJ
MEXIYy [pAMOM M IUIOCKOCTBIO,  YIOJI — MEXKIY
IIJIOCKOCTSIMU; YMEHHE MCIIOJIb30BaTh IIPU PEILICHUH 3a]1a4
U3y4eHHbIe (aKThl U TEOpPEMbl IUIAHUMETPUU; yMEHUE
OIICHUBAaTh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUDE;
YMEHHE ONEpPUPOBATH  IOHATHSMHU:  MHOIOIPAHHUK,
CE€YeHUE MHOTOTPAaHHWKA, IPABWIBHBIA MHOTOIPaHHUK,
npusMa, nupammuaa, Gurypa U MOBEPXHOCTb BpallleHus,
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IWIMHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYEHHs KOHyca M LWIMHApA, NapajuleJbHbIE OCH WIIU
OCHOBaHHIO, CEYEHHE I1apa, IIJIOCKOCTb, Kacarouasics
chepbl, LUMIMHIPA, KOHYCa; yYMEHUE CTPOMTh CEYEHUE
MHOI'OI'paHHMKA, NU300paXkaTb MHOIOI'PaHHUKH, (PUTYpPbI U
IIOBEPXHOCTU BpAIIEHUS, UX CEUEHHs, B TOM 4YHCIE C
MOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHATh
CBOWCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOSTEIHHO
dopMyMpoBaTh  OIpENENeHUs]  H3ydaeMblx  (uryp,
BbIBUTaTh TUIOTE3bl O CBOMCTBAX M IpHU3HAKaX
reOMETPHUECKUX (PHUTYp, 000CHOBBIBATH I OIPOBEPIaTh
UX; YMEHHE INPOBOJUTH KiaccUpUKaluio ¢Guryp Imo
pasiMYHBIM ~ [IPU3HAKaM, BBINOJHATH  HEOOXOAHUMBIE
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: IUIOIAIb
¢urypsl, o0beM QUrypsbl, BeIHMUMHA yTria, paCCTOSHUE OT
TOYKM JO IUIOCKOCTH, PAcCTOSTHUE MEXAY MPSMBbIMU,
paccTosiHue MeXay IUIOCKOCTSIMH, IUIOMIaab cepsl,
IUIOUIa/lb MOBEPXHOCTH NHUPAMUJBI, TPU3MBI, KOHYCA,
LWIMH]pA, o0beM KyOa, IIPSIMOYTOJIBHOTO
napajjieNienunena, MUPaMUibl, TMPU3MBL, IHIUHIPA,
KOHycCa, I1apa; YMEHHE HaXOAWUTh OTHOLIEHHE O0BEMOB
noJ00HBIX (uryp;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHITUSMU: IBUKEHUE,
napajulebHBIM TEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IMOBOPOT, TIpeoOpa3oBaHUE TMOA00US,
nmoAo0HbIe (UTYpBI; YMEHHE paclo3HaBaTh paBHBIE M
1no100HbIe (DUTYPBI, B TOM YHUCIE B MPHUPOJE, UCKYCCTBE,
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apXUTEKType; YMEHHE HCIOJIb30BATh TI'€OMETPUUYECKUE
OTHOILICHUS, HAXOAUTh TE€OMETPUYECKUE  BEIUYUHBI
(nmwHA, Yroil, MIomaab, 00BEM) IPH PEIICHUH 3a/1ad U3
JIPYTUX y4eOHBIX MPEAMETOB U U3 peaibHOU KU3HU;

- yMeTb CBOOOJHO  ONEPUPOBATH  IMOHSATUSMHU:
PSIMOYTOJIbHAS cucTema KOOpJMHAT, BEKTOD,
KOOpJIMHATHl TOYKH, KOOPJAMHATHI BEKTOpa, CymMma
BEKTOPOB, IIPOM3BE/ICHUE BEKTOpPA Ha YUCIIO, Pa3I0KEHUE
BEKTOpa 1o 0asucy, CKasIpHOE IPOU3BE/IEHUE, BEKTOPHOE
MPOM3BENICHUE, VYTOJd MEXAY BEKTOpaMH; yMEHHUE
WCIIOJIH30BaTh BEKTOPHBIM U KOOPJIWHATHBIA METOJ IS
pelleHrss TeOMETPUYeCKMX 3aJad H 3afad Jpyrux
y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATUSIMU: MaTpULA
2x2 u 3x3, ompenenauTeab MaTpHIbl, T€OMETPUYECKUI
CMBICII OIIPEIETTUTENS;

- YMETh MOJIEIHPOBATH PEAJIbHbIE CUTYallud Ha SI3BIKE
MaTeMaTUKH; COCTaBJISATh  BBIPAKEHUS, ypaBHEHUS,
HEpPaBEHCTBA M WX CHCTEMbl IO YCIOBUIO 3aJlayH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIU C HUCIOJIb30BAaHUEM
anmapata anreOpbl, HWHTEPIPETHPOBATH MMOIYyYEHHBIH
pe3yibTaT; CTPOUTh MATEMATHUYECKUE MOJIENU C TIOMOILBIO
TE€OMETPUUYECKUX TOHSITHI M BEIMYUH, PEIIaTh CBI3aHHbBIE
c HUMU MPAKTUIECKHE 3a/1a4u; COCTaBIISITh
BEPOSITHOCTHYIO MOJEIIb u UHTEPIPETUPOBATH
MOJTYYEHHBIN PE3yJIbTaT;, pelaTh MPUKIATHBIE 3a]aqu
CpelICTBAMU MAaT€MaTUYeCKOro aHaiu3a, B TOM YHCIE
COLIMAJILHO-3KOHOMMYECKOTO 1 (PU3UYECKOI0 XapaKTepa;

- YMEHHE BBIOMPATh MOIXOJSIIUNA METO ISl pereHUs
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3a/1auy; MOHUMAHUE 3HAYMMOCTH MaTeMaTUKU B U3YYCHUHU
MPUPOJHBIX W OOIICCTBEHHBIX TPOIECCOB W SBICHUIA;
YMEHHUE PACIO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU
B HCKYCCTBE, yMEHHUE IPUBOIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKOM MW MHUPOBOI
MaTeMaTHYeCKON HayKH

OK 02.

Hcnonb3oBars
COBpPEMEHHBIC CPEJICTBA
MOWCKA, aHAJIN3a U
UHTEPIIPETAIAN
uHpopmanuu, u
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHUSI 3a/1a4
npodeccuoHaNbHOM
JESATSIIbHOCTH

B o0nactu eHHOCTH HAYYHOTO MTO3HAHUS:
-c(pOpMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW IPAKTHKH,
Jiasnore KYJIBTYP,

CHOCO6CTBy1-OH_Iel"O OCO3HAaHHIO CBOCTO MCCTa B

OCHOBAHHOI'O Ha

MOJIMKYJIBTYPHOM MHPC;
- COBCPHICHCTBOBAHUC SI3BIKOBOM u

YUTATEIbCKOM  KYJbTYpbl  Kak  CpEICTBa

B3aI/IM0I[CI\/JICTBI/I$I MCXKAY JIOAbMU W IMO3HAHHA

MUpa;

- OCO3HaHUE LIEHHOCTH Hay4HOU
JEATEIbHOCTH,  TOTOBHOCTb  OCYIIECTBIATH
IIPOECKTHYIO u UCCIIEI0BATEIBCKY IO

JeSITeIbHOCTh UHAUBUYaTIbHO U B IPYTIIIE.

OBnazieHHe  yHMBEpPCAJIbHBIMH  yUEOHBIMU
II03HaBaTCJIIbHBIMHN )IeﬁCTBHﬂMHZ

B) paboTa ¢ uHpopmaImei:

- BJIaJICTh HABBIKAMHU IOJIy4E€HUS WH(OpMALIUU
N3 NUCTOYHHUKOB PA3HBIX TUIIOB, CAMOCTOATCIIBHO
OCYIIECTBIIATH MONCK, aHATIN3, CHCTEMAaTH3ALIUIO
U UHTEepHpeTanuio HHGOpPMaIUU Pa3TUYHBIX

- yYMEThb ONEepUPOBATh TOHSATHIAMHU: palMOHAIbHAS
(byHKIMA, TOKa3aTenbHas QyHKIUS, CTENICHHAsT QYHKINS,
byHKIHS,
¢dbyHKuMM, oOpaTHbIe (PYHKINH;, YMEHHE CTPOUTH TpaduKu

JorapupmMuIecKas TPUTOHOMETPUUECKUE
M3YYCHHBIX (YHKIUI, MCHOIb30BaTh TIpaduku Mpu
M3YYCHHH TPOIECCOB U 3aBUCUMOCTEH, MPH pPELICHUU
3aJa4 W3 JpYruxX Y4YeOHbIX MpEeIMETOB M 3ajlady U3
peallbHOM KU3HU; BBIpAXKaTh (POpMyJaMU 3aBUCHMOCTH
MEX/ly BEJINYMHAMU;

- yMeTb ONEpUPOBATh MOHSTUSIMM:  TOXKIECTBO,
TOXKJIECTBEHHOE npeoOpas3oBaHue, ypaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMa YPaBHEHMH U  HEPaBEHCTB,
PaBHOCWJIBHOCTh ypaBHEHUH, HEPABEHCTB M CUCTEM,
panroHaIbHbIE,

CTCIICHHEIC, J'IOFapI/I(l)MI/ILIeCKI/Ie, TPUTOHOMCTPUYICCKUC

UppALMOHANILHBIE,  ITOKa3aTeNIbHBIE,
YpPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI; YMETh pelIaTh
YpaBHCHHUA, HCPABECHCTBA ©W CHUCTEMBI C IIOMOLIBIO
Pa3IMYHBIX IPUEMOB; pClIaTh YPaBHCHHUA, HCPABCHCTBA U
CHUCTEMBI C [apamMeTpoM; NPUMEHSATbL ypaBHEHU,
HCPABCHCTBA, UX CUCTEMBI IJId PCHICHUA MAaTEMATUICCKUX
3aJ1a4 U 33/1a4 U3 pa3IMuHbIX 00JacTeil HAyKHU U pealbHOMN
JKU3HU;
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BUJIOB U (DOPM Tpe/ICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B Pa3JIMYHBIX (opMaTax ¢
y4eTOM Ha3HadeHUs WHGOpPMAIUUA U IEIEeBOH
ayUTOPHUU, BBIOMpAass ONTUMAIBHYK (QOpMy
NPEJICTAaBIICHUS U BU3yaJIH3allHH;

- OIICHUBAaTh JIOCTOBEPHOCTh, JICTUTHMHOCTB
UHPOpPMAIIUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaTbHO-ITHYCCKHM HOPMaM;

- UCIOJIb30BaTh CPEACTBA MH(DOPMAIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX 3a7a4 C  COOJIOJCHUEM
TpeOoBaHMt
0€30IaCHOCTH, TUTHUEHBI, PeCcypcocOepeKeHus,
MPaBOBBIX U

SPrOHOMHUKH, TEeXHUKH
TMYECKMX  HOPM,  HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

- BJIAICTh HABbIKaAMM pacCIliO3HABAHUA U 3allIUThI
uH(popMaluu, UHPOPMALIMOHHON 6€301acHOCTH
JIMYHOCTHU

- yMETh CBOOOJHO ONEPUPOBATH MOHATHIMHU: JBUKCHHE,
napajuIebHBIA TIEPEHOC, CHMMETPHUSl Ha IUIOCKOCTH H B
NPOCTPAHCTBE, MOBOPOT, THpeoOpa3oBaHHE IMMOA0OUS,
noo0HbIe (UTYpPBI; YMETh paclo3HaBaTh paBHbBIC U
no100HbIe (DUTYPHI, B TOM YHCJIE B MPHUPOJE, UCKYCCTBE,
apXHUTEKType; YMETh HCIOJIb30BaTh T'€OMETPUYCCKUE
OTHOILCHUS, HAXOIUTh TE€OMETPHUECKUE  BEIMYUHBI
(mmHA, yroi, MIomanab, 00bEM) IPH PEIICHUH 3a/ad U3
JIPYTHX YU4EOHBIX MPEAMETOB U U3 PeaTbHOU KU3HU
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OK 03.

ILmanupoBate u
peann30BBIBATH
cOOCTBEHHOE
npodeccroHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
HpeANPUHUMATEIBCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCTIOJIb30BaTh 3HAHUS 1O
(UHAHCOBOH TPaMOTHOCTH
B Pa3JIMYHBIX )KU3HCHHBIX
CUTYaIUsIX

B obnacTtu JIyXOBHO-HPABCTBEHHOI'O
BOCIIUTAHMUSL:
-- c(OpMHPOBAHHOCTD HPABCTBEHHOI'O

CO3HaHHA, STUYCCKOI'O ITIOBECACHU A,

- CIIOCOOHOCTB OOCHHUBATbL CUTyalUI0 H
IMPpUHUMATb peuicHus,
OpPUCHTHUPYACH Ha

OCO3HAHHBIE
MOpaJIbHO-HPABCTBEHHBIC
HOPMBI ¥ [IEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOWYMBOTO OYyIyIIETO;

- OTBETCTBCHHOE OTHOIICHHWE K CBOHUM
poouTenasiM W (WIM) JAPYTHMM 4JICHAM CEMbH,
CO3JIaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOT'O
NPUHATHS IICHHOCTEH CEMEHHOW IKM3HH B
COOTBETCTBUH C TPAJAMIIUAMHU HapoJ0B Poccuu;

OByaeHne YHUBEPCATBHBIMU PETYISATHBHBIMU
NEUCTBUSIMH:

a) CaMOOpTaHU3aIHS:

- CaMOCTOSITEIILHO OCYIIECTBIISATh
MO3HABATENbHYIO  JEATENbHOCTb,  BBISBIIATH
npobiaemMbl,  CTaBUTh U (OPMYJIHPOBATH
COOCTBEHHBIE 3aJjaud B  00pa3oBaTeIbHOMN

JEATEIbHOCTH U JKU3HEHHBIX CUTyaLUsX;
- CaMOCTOSITEIILHO COCTaBJIATH IUIAH PELICHUS
npoOJeMbl C y4Y4eTOM MMEIOLUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;
- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CIO0CcOOCTBOBAThH (bopMUPOBaHUIO u

- YMETb OIEPUPOBATh IOHATHUAMM: PALMOHAIBHEIE,

UppalMOHAIILHBIC, MOKa3aTeIbHbIC, CTCTICHHEIE,
norapuMuYecKre, TPUTOHOMETPHUYECKHUE YPaBHCHHS U
HEPaBEHCTBA, MX CHCTEMBI;

- yYMETh ONEPUPOBATh MOHATHSIMU: MHOTOTPAaHHUK,
CeueHHe MHOTOTpaHHUKA, KyO, MapaielienuIie]], Mpu3Ma,
nupamuia, GUrypa v MOBEPXHOCTh BPAICHHS, UAIHHID,
KOHyC, 1mmap, cdepa, cedeHUs (QUTYpPHI BpalmeHUs,
IUIOCKOCTh, Kacaromasicss chepbl, IMIMHApa, KOHYcCa,
IUIONIAIb TTOBEPXHOCTH THUPAMHUIBI, TPHU3MBI, KOHYCA,
HUATTUHIPA, cdepsl,
NPSIMOYTOJIBHOTO MapaslieNIeHUIe/1a, TUPAMUIbI, TIPU3MBIL,

TI0MIAb 00BeM KyOa,

IWIMHApPA, KOHyca, IIapa; yMEHMEe  M300paxarb
MHOTOTPaHHUKU M IIOBEPXHOCTH BpAILEHUS, UX CEYCHUS
OT pPYKHM, C IIOMOLIbIO YEPTEXKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJCTB; YMETh PAaClO3HABAaTh CUMMETPHUIO
B IPOCTPAHCTBE, YMETh pACIO3HAaBATh IPaBUJIbHbBIE
MHOTOTPaHHUKU;

- yMeTb OIEpUpOBaTh MOHATHUSAMHU: NPSIMOYTOJbHAs
CHUCTEMAa KOOpAWHAT, KOOpAWUHATBI TOYKHU, BEKTOP,
KOOpJMHATBl BEKTOpa, CKAJIAPHOE MPOU3BEIEHHUE, YO
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEIECHUE
BEKTOpPAa Ha 4YMCJIO; HAaXOAWTHh C IOMOULIBI0 H3YUYEHHBIX
bopMya KOOPIAMHATHI CEPEAMHBI OTpe3Ka, PacCTOSHUE

MCXKAY ABYMS TOYKaMU
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MPOSIBJIICHUIO IIHUPOKOW OHPYIHUIMU B Pa3HBIX
001aCcTIX 3HAHWM, IMOCTOSHHO IOBBIIIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHbBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIb30BaTh MPUEMbI PEIIEKCHH ISl OLIEHKH
CUTYyalli, BEIOOpa BEPHOT'O PELICHHUS;

- YMETh OLIEHMBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PELIECHUS M0 UX CHHXKEHUIO;

B) AYMOIIMOHAJIbHBIN WHTEIUIEKT,
IpeIoiIararoImui copMUPOBaHHOCTH:

BHYTPEHHEHN MOTHBAIWH, BKJIFOYAKOLIEN
CTPEMIICHHE K JOCTHXKEHUIO LEIH U yCHexy,
ONTUMU3M, WHULIMATUBHOCTb, yMEHUe
JIECTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

- OMIIaTUHW, BKJIIOYAIOMIEH  CIIOCOOHOCTH
IIOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUYUTHIBATH €ro npu OCYILECTBIICHUN
KOMMYHUKAIUU, CIIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;

- COLMAJbHBIX  HABBIKOB,  BKJIKOYAIOIIMX
CIIOCOOHOCTh ~ BBICTpPaWBaTh  OTHOIICHHUS C
IPYTUMH  JIIOJIbMHU, 3a00TUTHCSA, MPOSBIATH
MHTEpPEC U pa3peniatb KOHMIUKTHI

OK 04.

OddexTuBHO
B3aNMOJICHCTBOBATH "
pabotath B KOJIJICKTHBE H
KOMaH/1e

TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIPEIETIECHHUIO;

-OBJIaJICHUE HaBBIKAMU y4ueOHo-
HCCIIEIOBATENIbCKOM, MPOEKTHON MU COLIMAJIbHOM
JIESATEIbHOCTH;

- YMETb OIEPUPOBATH MOHATHAMU: CIyYaWHBIA ONBIT U
CIyyaifHOE€ COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS,
YMETHh BBIYUCIIATH BCPOATHOCTH C  HCIIOJIB30BAHHUEM
rpauyecKkux MeTOAOB; NMPUMEHATh (POPMYIIbI CIOKEHUS
U YMHOXEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE (aKTHI U
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OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSMU:

0) COBMECTHasl IeITCIIbHOCTD:

- MOHMMAaTh W MCHOJIb30BaTh IPEUMYLIECTBA
KOMaHJHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATD LEJIU COBMECTHOMU AESATENBHOCTH,
OpraHU30BbIBATh U KOOPJIAMHUPOBATH JIEUCTBUS
10 €€ JOCTH>KCHHUIO: COCTABIIATh IUIaH JACHCTBUM,
pacnpeneniarb poJM € YYETOM  MHEHHM
YYaCTHUKOB o0CyX/1aTh pe3yabTaThI
COBMECTHOM paboThI;

- KOOpJIWHUPOBATh M BBHINOJIHATH paboTy B
YCIOBHSIX BUPTYaJIbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aHMOHCﬁCTBHH;

pCajibHOr O,

- OCYLIECTBJISITH TO3UTUBHOE CTPATETUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYAIUSIX, TPOSIBISTH
TBOPYECTBO " BOOOpakeHue, OBbITh
UHUITUATHBHBIM.

OBnazieHue YHUBEPCAIBHBIMU PETYJISITUBHBIMU
JEUCTBUSIMHU:

T) IPUHATHE Ce0sl ¥ IPYTHX JIOACH:

- TIPUHUMATh MOTUBBI U apTyMEHTBI JPYTHX
JIOJIeN TIPU aHAJIU3€ PE3yJIbTaTOB JAEATEIbHOCTH;

- MpU3HaBaTh CBOE MpPaBO U TMpPaBO JPYTHX
JIFOJIeH Ha OITUOKY;

- pa3BUBaTh CHOCOOHOCTh TMOHUMATh MHpP C
MO3UIIMH JIPYTOTO YETTOBEKA

(bopMysIBI IPU pElICHUH 337a4; OLCHUBATh BEPOATHOCTHU
pEaIbHbIX  COOBITHIH; 3HAKOMCTBO €O  CIy4ailHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOAMUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJBIIUX YHCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX;

- YMETb CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTEIEHb C
LEeJIBIM [I0Ka3aTelleM, KOpeHb HaTypalbHOM CTENeHH,
CTENEHb C palUOHAIBHBIM IIOKA3aTeleM, CTENEHb C
IEUCTBUTEILHBIM (BEIIECTBEHHBIM) MoKa3aTelieM,
jJorapupM  UUCllA, CHHYC, KOCHHYC W  TaHTEHC
IIPOU3BOJILHOTO YUCIIA;

- yMeTb CBOOOJHO OIEpPUPOBATH IMOHATUAMU: Ipaduk
byHkun, oOpatHas (QYHKIHS, KOMMIO3UIMS (YHKIHU,
nuHeWHas (QyHKIMs, KBagpaTUyHas (QyHKIMs, CTEICHHas
GyHKIMSA C LEJIbIM IOoKa3aTeleM, TPUTOHOMETPHUYECKUe
¢GyHKIMM, OOpaTHbIE TPUTrOHOMETpUUYECKHe (YHKIUH,
nokasareibHass W Jjorapupmuyeckas (QyHKIHUU; YMETh
CTpOUTh rpa@uKu (YHKIHMHI, BHIIOIHATH NpeoOpa3oBaHUs
rpaukoB QyHKUUI;

- YMeTh UCMOJIb30BaTh rpaduKu QYyHKIUHA 1715 U3yUSHHS
IIPOLIECCOB M 3aBUCUMOCTEH IIPU pPEIICHWN 33Jad U3
JpyTUX Y4eOHBIX MNPEIMETOB M U3 PEAIbHOW >KU3HU;
BBIpaXKaTh bopmynamu 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

- cBOOOJHO OIEpUpPOBaTh TMOHATHUSIMH: UYETHOCTH
GyHKIUM, NEePUOAUYHOCTh (YHKIUH, OrPaHUYEHHOCTb
byHKINH, dbyHKIIIH,
¢byHkuy, HauOonbllee W  HaWMEHblIee 3HAYCHUS

MOHOTOHHOCTh IKCTPEMYM
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byHKIMH ~ Ha
uccienoBanne QyHKINN;

OPOMEXYTKE;  yMETh  IPOBOAUTH
- YMETh HCIOJIb30BaTh CBOWCTBA W Trpaduku (PyHKIHI
JUIL  pelIeHWs] YpaBHEHHMH, HEPAaBEHCTB W 3agad C
napaMeTpamu; n300paxaTh Ha KOOPIMHATHON IIOCKOCTH
MHOXKECTBAa pELICHUH YypaBHEHWI, HEPaBEHCTB M UX
CHCTEM

OK 05.

OcCy11ecTBIATh YCTHYIO U
MMACbMEHHYIO
KOMMYHUKAIHUIO Ha
rOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit @exneparuu ¢
y4eToM 0CcOOeHHOCTEH
COIIMAILHOTO B
KYJIbTYPHOI'O KOHTEKCTA

B o6nacTu 3¢TeTHUECKOr0 BOCIIMTAHUS:

- ACTETUYECKOE OTHOIICHHE K MHpPY, BKIHOYAs
ACTETUKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOpYECTBA, CIOPTa, TPyAa M OOIIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCHPHHUMATh Pa3InYHBIC
BUJbl HUCKYCCTBa, TPAIUIMK U TBOPYECTBO
TPYTUX OIIyIIaTh
HMOIIMOHAIBHOE BO3JIEWCTBUE UCKYCCTBA;

CBOET0 U HapoJIOB,

- yOeX/IEHHOCTh B 3HAYUMOCTHU JUISl JTMYHOCTU
u oOuiecTBa OTEYECTBEHHOTO U MHUPOBOTO
UCKYCCTBa, STHUYECKUX KYJIbTYPHBIX TPaaULIUI
¥ HapOJIHOT'O TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPD&KEHHIO B Pa3HbIX
BUJAX MCKYCCTBA, CTPEMJIEHHUE TMPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

OBnanenue YHUBEpCAIbHBIMHU
KOMMYHUKATHBHBIMH JICHCTBUSMU:

a) obmieHue:

- OCYHIECTBISATh KOMMYHHKAIIMA BO BCEX
cdepax KHU3HY;

- yMeTb  ONEpUpOBaTh  MOHATUSIMHU:  CpE/IHEE
apudmernyeckoe, MenraHa, HauOOJIbIIEE U HaUMEHbIIEe
3HA4YEeHMs, pa3Max, JUCIEPCHs], CTAaHIAPTHOE OTKIOHEHUE
YHCIOBOTO Habopa; yMeHue
UHTEPIPETUPOBATh HHPOPMALIMIO, MPEJCTABICHHYIO B
TabauIax, Ha JuarpaMmax, rpadukax, OTpa)karoUlylo

CBOMCTBa PCAIIbHBIX ITPOHECCOB U HBJ'ICHPIfI; MpCaACTaBJIATD

HU3BJICKATD,

MH(pOpMalLlMI0O C TIOMOIIBIO TaOMUI] M  JMarpaMm;
HCCIIEN0BATh CTAaTHCTHYECKHE JaHHBIC, B TOM YHCIIE C
NPUMEHEHHEM TpapUUyecKuX METOJOB U AJIEKTPOHHBIX

CpPEICTB;
- yMeTb ONEpHpOBaTh NOHATHUAMM: TOYKa, MpsMasd,
IIJIOCKOCTB, IIPOCTPAHCTBO, JBYT'PaHHBIN yrod,
CKpeLMBAIOIIMEeCs]  NpsMble,  MapajuIeIbHOCTh U

NEPNEHIUKYISAPHOCTE IPSAMBIX M IUIOCKOCTEH, Yyroi
MEXIY HPSIMBIMHM, YTOJ MEXKIY HPSIMON M IUIOCKOCTBIO,
Yrojl MEXJy IUIOCKOCTSIMH, PACCTOSHHE OT TOYKH JI0
IIJIOCKOCTH, PACCTOSTHUE MEXAY IMPSMBIMU, PACCTOSHUE
MEXY IIIOCKOCTSIMU;

- YMETh HCIIOJIb30BATHh IIPU PEIICHUM 33]1a4 W3YYEHHBIE
GbakThl U TeopeMbl IJAaHUMETPUHU; YMEHHE OIICHHBATh
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- pacrmo3HaBaTh HEBepOalbHBIC CpPEACTBA
O6H_[€HI/I$I, IHoOHUMAaTh 3HAYCHHUE COLUAJIBHBIX

3HAKOB, pacmo3HaBaTh MPEMTOCHUTKU
KOH(JIMKTHBIX CUTYyaIui " CMSITYaTh
KOH(JIUKTHI,

- pa3BEpHYTO U JIOTUYHO HU3JIaraTb CBOKO TOYKY
3pCHUs C UCIIOJIB30BAHUCM A3BIKOBBIX CPCIACTB

pa3Mepsl 00BEKTOB OKPYKAIOIIETO MUPA

OK 06.

[IposiBIATE Irpa’kJaHCKO-
aTPUOTHYECKYIO
IIO3ULIHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE [IOBEJICHUE Ha
OCHOBE TPaJULIMOHHBIX
00111€4eT0BEYECKUX
LIEHHOCTEH, B TOM YUCJIE C
y4€TOM FrapMOHH3ALUU
MEKHAIIMOHAIbHBIX U
MEXPETUTHO3HBIX
OTHOILICHUH, TPUMEHSATH
CTaHapThI
AHTUKOPPYNLUOHHOIO
MOBE/ICHUS

- OCO3HaHue OO0YyYaroUIMMHCS POCCUMCKON
rpak1aHCKOW UJICHTUYHOCTH;

- [EJICHAIIPABJICHHOE pa3BUTHE BHYTPEHHEU
MO3ULIMM JIMYHOCTH Ha OCHOBE JyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH Hapo10B Poccuiickoi
®denepaliuv, HCTOPUYECKUX W HAIMOHAJIBHO-
KYJbTYPHBIX TpaJUIIN, dhopmupoBaHue
CHCTEMBI 3HAYMMBIX IIEHHOCTHO-CMBICIOBBIX

YCTaHOBOK, AHTUKOPPYILIHOHHOTO
MHUPOBO33PEHUS, MIPaBOCO3HAHUS,
HKOJIOTMUYECKOMN KYJIBTYpBHI, CIOCOOHOCTH

CTaBUTh LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBL;

B gactu rpaxaaHckoro BOCHUTaHUS:

- OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX IpPaB U
o0s13aHHOCTEH, YBa)KEHHE 3aKOHa U
MIPABOIOPSAJIKA;

- TPUHATHE TPATUIMOHHBIX HAIIMOHAIBHBIX,
00I11e4eI0BEYECKUX T'YMaHUCTHYECKUX "
JEMOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOSITH  HJIEOJIOTUU

9KCTPEMH3MA, HaliMoHaJIu3ma, KCCHO(bO6HH,

- yMeTb OIEpUpPOBaTh MOHATUSAMHU: NPSIMOYTOJIbHAS
CUCTEMAa KOOpJAMHAT, KOOpJAUHATHl TOYKHU, BEKTOP,
KOOpJMHAThl BEKTOpa, CKAISIPHOE MPOU3BEIEHHUE, YO
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, HPOU3BEACHUE
BEKTOpa Ha YHUCIO; HAaXOJUTh C ITOMOILIBID HM3YyUYEHHBIX
dbopMyll KOOpIMHATBI CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXIY JBYMS TOUKaAMU;

-yMeTh BbIOMpaTh MOAXOMAAIIUN M3yUYEHHBIH METOJ AJIs
pellieHus 3ajadd, pacro3HaBaTh MaTeMaTH4ecKHe (haKThbl
U MaTeMaTHyecKue

MOAEIA B  INPUPOJHBIX U

OOLIECTBEHHBIX  SIBJICHMUSX, B MCKYCCTBE; YMEHHUE
NPUBOAUTH  IPUMEPBI  MaTEMaTUYECKUX  OTKPBITHI
POCCUICKON U MUPOBOW MaT€MaTUYECKOU HAyKH.

- YMETb OIEPUPOBATH MOHATUAMU: CIy4YaWHBIN ONBIT U
cilydaifHOoe COOBITHE, BEPOSATHOCTh CIIy4aifHOIO COOBITHS;
YMETh BBIUHUCIATH BEPOSTHOCTh C HCHOJIb30BAaHUEM
rpadUyecKuX METO/IOB; MPUMEHITh (POPMYJIbI CIOXKEHUS
U YMHOXEHHS BEpOSATHOCTEH, KOMOMHATOpHbIE (aKThl U
(GbopMyIIbl TIPU pElIeHUH 3a]a4; OIEHUBATh BEPOSITHOCTH
peaibHbIX  COOBITHUH; 3HAKOMCTBO €O  CIy4ailHBIMU

BCIMYMHAMU,; YMCHHC NPUBOIAWUTL IMPHUMCEPHI MPOABJICHUA
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JAUCKPUMHUHALIUA 110 COMaJIbHBIM,
PCIUTUO3HBIM, PpacCoBbIM, HalmtMOHAaJIbHBIM
IMpU3HAKaM;

- T'OTOBHOCTb BECTH COBMCCTHYIO

JIEATEIbHOCTh B HHTEpEcax TPaXIaHCKOTO
o01ecTBa, ydacTBOBaTh B CaMOYIPABJICHUH B
0011e00pa3oBaTeIbHONW OpraHU3aMH U JIETCKO-
FOHOILIECKUX OPTaHU3ALUAX;

- YMEHUE B3aWMO/JICHCTBOBATH C COLIMATIbHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIUIMHU
1 Ha3HAYCHHUEM;

- T'OTOBHOCTD K TYMaHUTapHOU n
BOJIOHTEPCKOM JI€SITEIIbHOCTH;

MaTPUOTUYECKOTO BOCITUTAHHUS:

- c(hOpMHUPOBAHHOCTh POCCUICKOMN
rpaXAaHCKOW  HJICHTUYHOCTH, MaTPHOTHU3MA,
YBOKEHUS K  CBOEMY  HAapoay, 4YyBCTBa
OTBETCTBEHHOCTH Tiepen PoaumHON, ropaoctu 3a
CBOM Kpail, cBow PoauHy, CcBOW A3BIK U
KYJBTYpY, IIPOLIOE u HACTOsIIIEE
MHOT'OHAallMOHAJIBHOTO Hapoaa Poccuuy;

- LIEHHOCTHOE OTHOILIEHHUE K TOCY1apCTBEHHBIM
CHMBOJIaM, MCTOPHUYECKOMY U HIPUPOJHOMY
HACIIEIMI0, IaMsITHUKAM, TpPaJvLMSAM HapOIOB
Poccun, poctmxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

- wuaeHas yOeXIEHHOCTh, TOTOBHOCTh K
CITy>)KEHUIO " 3aIlHUTe OreuyecTBa,

3aKOHa OOJBIIMX YKCEN B MPUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSAX
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OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

OCBOCHHBIC OOYYAIOIIMMHUCS MEKIPEIMETHBIC
MOHSATHUS ¥ YHHBEpCAJIbHBIC YYeOHBbIC ACHCTBUS
(peryJsaTUBHBIC,
KOMMYHUKATHBHBIC);

IIO3HAaBaTCJILHBIC,

- CIIOCOOHOCTHL  HX
COLIMAJIbHOM  IMPAKTHKE,

UCIIONIb30BAaHUSI B
MO3HABATEIILHON U
TOTOBHOCTD K
IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM

CaMOCTOSITEIbHOMY

JACATCIIBHOCTH, oprannu3alvn yqe6H0r0

COTPyAHHNYCCTBA C neaarorut4yCCKuMun

pa6OTHI/IKaMI/I U CBCpCTHUKAMH, K YYACTHIO B

MOCTPOCHUU WHAUBUAYAIbHON
00pa30oBaTeNbHOI TPACKTOPUH;
- OBJIaJICHUE HaBbIKaMU y4eOHO-

MCCIIEIOBATENIbCKOM, MPOEKTHOM MU COLIMAIbHOM
JIeATeIIbHOCTH

OK 07.

CopeiicTBOBaThH
COXPAHEHUIO OKPYXKaroLEen
Cpenbl,
pecypcocOepexeHuto,
NPUMEHSATH 3HaHUS 00
M3MEHEHUH KIMMara,
MPUHIIUIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,
3¢ PeKTUBHO NEHCTBOBATH
B UPE3BBIYAIHBIX

- HE NPUHUMATH JCHCTBUA, PUHOCAIIUE BPEI
OKpYXKaroIleH Cpeae;

- yMETh NPOTHO3UPOBATh HEOIArONPHUSITHbIE
JKOJIOTUYECKUE IOCIEACTBUS MPEIITPUHUMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- pacuIMpuTh OTIBIT NEeATEIbHOCTH
JKOJIOTHYECKOW HAIPaBIEHHOCTH;

- pa3pabatbIBaTh IUIaH pEUICHUs] MPOOIEMBbI C
Y4ETOM aHaIM3a HMMEIOIUXCS MAaTepUaIbHbIX M
HEMaTepHUaIbHBIX PECYPCOB;

- OCYILIECTBIIATh LEJICHANPABICHHBIA ITOUCK

- yMeTb  ONEepUpoBaTh  MOHATHAMH:  (QYHKIMS,
HenpepbiBHass (QYyHKLUS, MPOU3BOJHAS, IMEpBOOOpa3Hasd,
OINPEEIICHHBIM NHTETPaJl; YMETh HAXOIUTh MPOU3BOIHbIE
AJIEMEHTApPHbIX  (QYHKIMHA, HCMONB3Yys  CHpPaBOYHBIE
MaTepuaibl; MCCIEAOBAaTh B IPOCTEHIIMX  CIydasx
(GYyHKIMM Ha MOHOTOHHOCTb, HaxOJUTh HaumOOJbIINE H
HAauMEHbIINE 3Ha4YeHUs (QYHKUMHA; CTPOUTH Trpaduxu
MHOTOYJICHOB c HCIIOJIb30BaHUEM anmnapara
MaTEeMaTHUYeCKOro aHalu3a; IPUMEHATh IPOU3BOJHYIO
IpU pEelIeHUH 3a/ad Ha JIBIKEHHUE; peuiaTb MpPaKTUKO-
HauOoypIIME |

OpPUCHTHUPOBAHHBIC 3aJa4u Ha
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CUTYaLUAX IIEpeHoca CpeACTB U CIOCOOOB JEHCTBUS B HAauMEHBIINE 3HAUYEHUS, Ha HAXOXKIEHHUE IyTH, CKOPOCTU
poeCCUOHATIBHYIO CPELY; U YCKOpEHMUS;
- YMETb IIEPEHOCUTh 3HAHUA B - yMeTb OIIEpUpPOBaTh IOHATUSAMU: JBH)KEHHE B
MO3HABATENbHYI0O M TPAKTHUYECKyl0 00JacTH MPOCTPAHCTBE, MOAOOHBIE (UIypbl B IMPOCTPAHCTBE;
KU3ZHEIEATEIIbHOCTH; HCIIOJIb30BaTh OTHOUICHUE IUIOMIAJEH IMOBEPXHOCTEH M
- IpeJy1aratb HOBbIE IPOEKTHI, OLICHUBATh UJIEU 00BeMOB MOAOOHBIX (GUTYD MPH PEIICHUHN 33/]aY;
C  MO3UMUMU  HOBHU3HBI,  OPUTMHAIBHOCTH, - YMETh BBIYHCIATH T€OMETPUUYECKUE BETUYHHBI (JJTHHA,
MIPaKTUYECKON 3HAYMMOCTH; yroj, IUIOMaAb, OO0BEM, IUIOMAAb IOBEPXHOCTH),
- JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCHUTb UCTIONB3YS U3yUeHHBIE (POPMYIIBI U METOIBI
KOPPEKTUBBl B  JI€ATEIbHOCTh,  OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEJIAM
3HaTh: - yMEThb NPUMEHSATh METOJbI JI0Ka3aTEeJbCTB U AJITOPUTMOB
HK 3.1 - HCUXOJIOTUYCCKUE ACIICKTBI | pemieHus, MPOBOIUTH INOKA3aTEIBHBIE PACCYKIECHUA B XOJIE
V4aCTBOBATE s npodeccuoHaNbHOM NesTeNbHOCTH, pelleHHs 3a1a4;
IUIAHUPOBAaHUM  pabOThI ) ACIICKTBL —  TIPABOBOTO obecnetenms - YMETh IPUMEHSATH IPEJCTABICHUS O MPOILIECCaX U SIBICHUSX,
npodecCHOHATBLHOM 1eATeNTbHOCTH. .
1I€pcoHaIa YMeTB: MMEIOIIMX  BEPOSTHOCTHBIM  XapakTep  CTaTUCTUYECKHX
Eg;g;g;g;g;?mm - COCTABIISTE IAHEL pasMelLeHHs SaKOHOMepHOSTXX B PpeajJbHOM aneu,‘ OCHOBHBIX TTOHATHSIX
060py)1013aH1/I$[ U OCYWIECTBIIATH OpraHu3anuio | IJICMCHTAPHOM TCOPHMM BEPOATHOCTCH; YMCTb HAXOIWTh U
pabo4MX MeECT; OLICHUBaTb  BEPOSTHOCTH  HACTYIJICHMS  COOBITMH B
} pacCINThIBATE IIOKA3aTCIM, | mpocTeHIINX  MPAKTMYECKMX  CHUTyallUX M OCHOBHBIE
xapakrtepusytomue  3(pQGEeKTUBHOCT  PabOTHI XapaKTEPUCTHKU CITYYaiHBIX BETHHUHH;
IIPOU3BOJICTBEHHOT'O MO/Ipa3IeNIeHus,
MCIIOJIb30BAaHUsI OCHOBHOI'O M BCIIOMOTaTEIbHOIO
000pyI0BaHUS.
UMETh PAKTUYECKUH OTIBIT B:
- IUIAHUPOBAaHMM M OpraHU3alMu  pabOThI
CTPYKTYPHOT'O IOJPA3AEICHHUS;
3HATh: - YMETb HCHOJb30BaTh MPEACTABICHUS O MaTEMaTHYECKHX
IIK3.2. - IPMHLIUIIBI IEIOBOTO OOLIEHHS B KOJIJIEKTHBE; MOHATUSIX KaK Ba)XKHEHUIINX MaTEMaTHYECKUX MOJICIIIX,
OpraHH30BbIBATH YMETB. MO3BOJISIONIMX ONKUCHIBAT M M3y4aTh Pa3HBIE MPOIECCH U
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pabory KOJUIEKTHBA - MPUHUMATh u peanu30BbIBATh | SIBJCHUS; IOHUMATh BO3MOXXHOCTH  AKCHOMAaTHUYECKOIO
HCIIOJTHUTEICH YIpaBICHYECKUC PCIICHNA, IIOCTPOEHHUS MATEMATUYECKUX TEOPUH;
} paccunThIBAT TOKA3aTC/IH, | . ypMeTh MCIONB30BATH JOKA3aTENLCTBA MPH OOOCHOBAHHU
xapakrepusyromue  3QPEeKTHBHOCTE  pabOThI .
MaTEMaTUYECKNX YTBEPKICHUM M POJIUM AaKCUOMATHKUA B
MIPOU3BOJICTBEHHOI'O noApa3aesieHus, .
IIPOBEICHUU JI€TyKTUBHBIX PACCyKICHUII;
UCIIO0JIb30BAaHUsI OCHOBHOI'O M BCIIOMOI'aTEJIBHOTO poBel Aeny paccyxa ’
000py1I0BaHUA.
HMMETb MPAKTUYECKHUH OIBIT B!
- IUTAHHPOBAaHWHM ¥ OpTaHHW3alu PabOTHI
CTPYKTYPHOTI'O IO/Ipa3/IeJICHNUS;
3HaTh: - yMeTh WCIOJb30BaTh IMPEACTABICHUS 00 OCHOBHBIX
IIK 3.3. .
- CUXOJIOTUICCKHC ACICKThI | [OHATHAX MATEMATUYECKOTO aHaaW3a M MX CBOMCTBAX,
AHIM3MPOBATH PO eCCHOHANBHOI NEATELHOCTH; BIaleTh yMEHHEM XapaKTepH30BaTh IIOBEACHUE (YHKLIMIA,
- aCIIEKThI MIPaBOBOT'O obecrieyeHus
pe3yabTaThl . UCII0JIb30BAaTh MOJYUYEHHbIE 3HAHUS ISl OIIMCAHUs U aHAJIn3a
po(hecCUOHATIbHON e TENbHOCTH. .
ACATCIPHOCTU ) pEaNbHBIX 3aBUCUMOCTEN;
KOJUIEKTHUBA YMETD-
I - OCYWIECTBISATH  KOHTPOJb  COOJIOEHUS —  BIAAETh  CTAaHAAPTHBIMU  NOpUEMaMU  pELICHUs
TEXHOJIOTUYECKOM TUCIMITIIMHBI, KauecTBa paboT, | PALMOHAIBHBIX W HMPPAlMOHAIBHBIX,  IOKa3aTCIbHbIX,
3 PEKTUBHOTO HCIIOJIb30BAaHUS | CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN U HEPABEHCTB,
TCXHOIOTHICCKOT0 000py10BaHHs U | yx cucreM; UCHOIb30BaTh T'OTOBBIE  KOMIIBIOTEPHBIE
MaTepuainos, . MporpaMMbl, B TOM YHCJIE IS MOUCKAa MYTH PEIICHUS U
HMMETh NMPAKTUYECKHUH OIBIT B! .
WJUTFOCTPALIMY PEUIEHUS] YPAaBHEHUN U HEPABEHCTB;
- aHayn3e paboThI CTPYKTYpPHOTO|
MOApa3ACIICHHS.
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2. CTpyKTypa H coaep:kaHue 00111e00pa30BaTeIbHON AU CHUILIMHBI

2.1. O0beM QM CHUIIMHBI U BBl Y4e0HOIl padoThI

Bua yueOHoii padboThl Oovem 6 uacax
O06beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 312
B T.Y.

OcHoBHoOE coiepraHue 250
BT. 4.

TeopeTuiecKoe o0ydeHue 192
MIPaKTUYECKHUE 3aHATHS 58
IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COIepP:KaHUe (COoAepKAHUE MPUKIATHOTO MOIYJIs1) 56
BT. ..

TeopeTudecKkoe o0ydeHne

MpPaKTUYCCKUE 3aHATHUS 56
NuauBuayaibHbIil IPOEKT (0a/tem) HeT
IpomexxkyTounasi arrecTanust (3K3aMeH) 6
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2.2. TemaTHYeCKHUIi MJIAH U COJIeP:KAHNE TUCIUTTHHBI

Conep:xanue yueOHOro MaTtepuasia (0CHOBHOE H PO ecCHOHAIBHO-

HaumenoBanue pasaeioB . O0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJTHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoOBHOe coiep:kaHue
Pasnen 1. IloBTopeHme 20
Kypca MAaTeMaTHKHU
OCHOBHOM HIKOJIBI
Tema 1.1 Coneprxkanue yueOHOro Matepuana
Henb U 3agaud | bazoBele 3HAaHUSA M YMEHMs [0 MaTreMaTHMKe B HPO(PEcCHOHaNbHOH M B
MaTEMaTHKU IIPU | TIOBCETHEBHOM JESATEIHHOCTH.
OCBOCHUU CTICHUANBHOCTH | Kombunuposannoe 3ansamue 2
Tema 1.2 Coneprxkanue yueOHOro Matepuana
Yucna wm Berumcnenus. | JIeiicTBUs Ha MOJOKHUTEIBHBIME U OTPULIATEIEHBIMU YUCIIaMH, OOBIKHOBEHHBIMU H
Bripaxenus U | IeCATHYHBIMHU JPOOSMH. OK-01, OK-02,
peoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-03, OK-04,
Kombunuposannoe sanamue OK-05, OK-06,
Tema 1.3. IIpodeccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue gllﬁ -30 ;’ 11__{[1}2 ?; 13’
[eoMeTpHs Ha IIIOCKOCTH | IPHUKJIAHOTO MO/LYJIs) " o
Bunpl minockux ¢Guryp v ux miomass.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B Kypce T€OMETPUH Ha TNIOCKOCTH 2
[TpakTHueckoe 3aHsATHE
Tema 1.4 Coneprkanne yueOHOTo MaTepuana
ITponienTHbIe BeuUCIeHus | [IpocThie MPOIEHTHI, pa3Hble CIOCOOBI MX BhIYHCICHHS. CI0KHBIE TPOICHTHI
[IpakTHueckoe 3aHsaTHE 4

Tema 1.5
YpaBHEHHS U HEPABEHCTBA

CogepxaHue yueOHOTO MaTepuana

Jluneiinbie, KBapaTHBIC, IPOOHO-IMHEWHBIE YPaBHEHUS U HEPABEHCTBA
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[IpakTrueckoe 3aHsTHE

Tema 1.6 Cogepxanue yaeOHOT0 MaTrepuaa
Cucrtembl ypaBHeHMiI U | CroCOOBI pEIIeHUs] CHCTEM JHHEWHBIX ypaBHeHui. [Tonstus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens Matpuiel. Meroxg [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHU. 6
CucreMbl HepaBEHCTB
Kombunuposannoe sanamue
Tema 1.7 Copepxanue yaeOHOT0O MaTrepuaa
BxonHoi KOHTPOJIb Boruncnenuss u mpeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBA. ['eomerpust Ha
IJIOCKOCTH 2
Bxoanasi koHTpoJsibHAs padoTa
Pasnen 2 Ilpsimble u 20
II0OCKOCTH B
NMPOCTPAHCTBeE
Tema 2.1. Coneprkanue yueOHOro Marepuana
OcHoBHBIE nouaTus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTtBo). OCHOBHBIE — akCHOMBI  cTepeomerpuu.  llepecekaromuecs, 2
PacnoyioxkeHne npAMBIX M | mapajielbHble M CKpelluBamomuecs  npsamble. [Ipu3sHak ¥ CBOMCTBO
MJIOCKOCTEN CKpEIIHUBAIOIIUXCS MPAMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (DUTYPBHI.
Kombunuposannoe sanamue OK-01, OK-03,
Tema 2.2. Coneprkanne yueOHOro MaTepuana OK-04, OK-07
[MapannensHocTs npsAMBIX, | [lapamenbHbie npsiMas u 1wiockocTh. Ompenenenue. [lpusHak. CsoiicTBa (C IIK 3.1,
OpsAMOM M IIJIOCKOCTH, | ToKa3atenbcTBOM). [lapannensusie mnockoctu. Onpenenenue. [Ipusnak. CBoiicTBa IIK 3.2, TIK 3.3.
MJIOCKOCTEN (c nokazatenbcTBOM). TeTpasap u ero snemeHThl. [lapannenenunen u ero
s1emMeHThl. CBOMCTBAa MPOTUBOIOJIOKHBIX TPaHEeW U JUaroHajiel mapasuiesenurena. 6
IToctpoenue ceuenuii. Peienue 3amau.
Kombunuposannoe sanamue
Tema 2.3. Coneprkanne yueOHOT0o MaTepuana
[lepneHuKyASIPHOCTD [lepnenaukynsipusie npsimble. llapannenbHble TpsiMble, NEPHEHAUKYISIPHBIE K

NPSIMBIX, IPSIMON U
IJIOCKOCTH, MJIOCKOCTEN

wiockocTd.  IIpu3Hak  NepneHAMKYJISIpHOCTH  HpSMOM U
Joka3zarensctBo. [lepnenaukynsp n HakiaoHHas. [lepneHAMKYIISpHBIE IOCKOCTH.
[Ipu3Hak nepneHMKyISIPHOCTH IIJI0CKOCTEN. [loka3aTenbeTBo.

IIJIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KOM6MHMPO€CZHHO€ 3anAamue

Tema 2.4. Coneprkanue yueOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mneprneHAuKyIspax. Jloka3zarenbCTBO. YTON MEXKIy MOpsSIMOM U
TICPICHANKY IApax IJIOCKOCTBIO. YTOJI MEX/1y IIIOCKOCTSMHU 4
Kombunuposannoe sanamue
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkanue
[TapannenbHele, NPHUKJIATHOTO MOIYJISA)
MepIEHIUKYISIPHBIC, AkcuoMBbl  crepeoMmeTpuu. llepneHAuKyIsIpHOCT, NPSAMOM U IUIOCKOCTH,
CKpELIUBAOILKECS NPAMBIE | TTAPAILICIBHOCTh JIBYX MPSIMBIX, NEepHEHIUKYISPHBIX TUIOCKOCTH, 4
NEePHEHANKYISIPHOCTD MIJIOCKOCTEN
[IpakTuueckoe 3aHsTHE
Tema 2.6. Coneprxkanue yueOHOro Matepuana
Pemenue 3anau. Ilpsamelie u | Pacnonoxenne OpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKyIspHOCTh U
IJIOCKOCTH B | MMapaJuIeJIbHOCTh MPSAMBIX U IIocKocTel. CKpeluBaroyecs npsimbie
MPOCTPAHCTBE Kontpoasnas padora Nel «IlapajuiesibHble H epHEeHAMKYJ/ISIPHbIC NPAMbIE H 2
IUIOCKOCTH B IPOCTPAHCTBE»
Pa3znen 3. Koopaunarsl u 14
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa (())If(_%i’ (())If(_%?;'
JlexapToBbl KOOpAUHATHI B | JlekapToBBl KOOpAMHATHI B MpocTpaHcTBe. [IpocTteifiue 3amadu B KOOpAWHATAX. i’IK’ 31 )
npocrpancTBe. Paccrosnue | Pacctosinue Mexay IByMsi TOUKaMu, KOOPAMHATHI CepeIMHbI OTpe3Ka 3 MK 3.2, HK’ 33

MEXAy JIByMS TOYKaMH.
Koopaunaatsl  cepennHbl

oTpe3ka

KOM6uHup06aHHO€ 3anAamue
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Tema 3.2

Bekrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHOE TNpPOU3BEICHHE

Copepxanne yaeOHOT0O MaTepuaa

Bexrtopel B mpoctpaHctBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMminanapHeie BeKTopbl. CKalsIpHOE MTPOU3BEACHNUE BEKTOPOB.
Pa3noxenune BekTopa o TpeM HEKOMILTIaHApHBIM BekTOopaM. KoopauHaTel BEKTOpa,

BEKTOpPOB CKaJISIPHOE NIPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YTOJI MEKIY BEKTOPAMH, YIrOj 5

MEXAY IPSIMOM U IIIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU. Y PaBHEHUE IIOCKOCTH.

['eomeTpuyeckuii CMBICH ONpeaeTUTENs 2X2

Kombunuposannoe 3anamue
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUeHTHpOBaHHbIe 3a1aud | KoopauHaTHas MI0CKOCTh. BbruncneHne paccTOsIHUM U IUIoaeid Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
IIJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue yueOHOro Marepuana
Pemenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxeHue u
KoopaunaTsl 1 BEKTOPBI BbIUWTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha uucio. KoMIutaHapHble BEKTODBI.

CkansipHOE  INIpOM3BEACHHE  BEKTOpOB. PasimokeHue Bekropa 10 TpeM

HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl

BEKTOPA, PACCTOSHUE MEXKAY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE

IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YroJd MEXIy BEKTOpaMH, yIroJl MEXIy 2

IPSIMON U TJIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU

KonTposbHnas padora Ne2 «KoopanHaTsl U BeKTOPbI»
Pasnen 4. OcHoBBI 38
TPUTOHOMETPHH. OK-01, OK-02,
Tpuronomerpuyeckue OK-03, OK-04,
bysxumn OK-05, OK-06,
Tema 4.1 Copepxanue yueOHOro Marepuana OK-07
Tpuronomerpuueckue Pannannas mepa yrma. [IoBOpoT TOYKM BOKpYr Hadasia koopauHar. OnpeneneHue IK 3.1,
(GYHKIMM IPOM3BOJIBHOIO | CHHYCA, KOCHHYCA, TAHT€HCAa W KOTAaHreHca. 3HAKH CHHYCa, KOCHMHYCa, TAHTeHCa U 2 IIK 3.2, TIK 3.3.

yria, uyucna. PaguanHas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
1 KOTAHI'CHCOM OJJTHOTI'O U TOI'O KC yTJIa
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KOM6uHup06aHHO€ 3anAamue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl IPUBEICHUS

Conepxanue yueOHOro MaTepraia

Tpuronomerpuueckue Toxnaectsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC YTJIOB O
u - o. Dopmybl npuUBeEeHUS

KOM6HHHpO€ClHHO€ 3aramue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH [JBYX
YIJIOB

Cunyc u KOCHHYC
IBOHHOro yria. ®opmyiisl
MIOJIOBUHHOTO yIJIa

Conepxanue yueOHOro MaTepraia

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CMHYC U KOCHHYC
nBoriHoro yrna. @opmynbl  TONOBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKMX (YHKIMHA B TPOHM3BEACHUE M IPOU3BEACHUS B CYMMY.
BblpakeHue TpuUroHOMETpHUYEeCKMX (YHKIMM uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. IIpeoOpa3oBanus npocTeinx TPUroHOMETPUIECKUX BhIPAKEHUI

KOM6uHup0661HHO€ 3anAamue

Tema 4.4
@yHKIMHA, HUX CBONCTBA.

Coneprkanue yueOHOro Matepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (yHKIHA. YETHOCTH, HEYETHOCTD,

CrniocoOsl 3aJaHud | epuoANYHOCTh GyHKIMHA. CriocoObl 3amanus GyHKIHHA

Gynxmmit Komb6unnpoBanHoe 3aHsaTue

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpudeckue OO6nacth ompeneneHrss U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHI.

(GyHKIIMU, UX CBOWCTBAa U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMA. CBolcTBa

rpaduku U rpaduky QyHKIUN y = cos X, Yy =sIin X, y = tg X, y = ctg X.
Kombunuposannoe sanamue.
Tema 4.6 Coneprkanne yueOHOro MaTepuana
IIpeoOpas3oBanue Cxartue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKLIUH.
rpaduKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKHX (PYHKLIUH
TPUTOHOMETPUUECKUX [IpakTnueckoe 3ansATue
byHKIHII
Tema 4.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KaHue (conepxkanue
Ornucanue NPHUKJIATHOT0 MOIYJIfA)
IIPOU3BOJACTBEHHBIX Hcnonp30BaHue CBOICTB TPUTOHOMETPUYECKHX (PYHKIMHA B MpodecCHOHATbHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKIHI

[IpakTrueckoe 3aHsTHE

Tema 4.8 Cogepxanue yaeOHOT0 MaTrepuaa
OObpatHbie OO6parnbie Tpuronomerpuueckue GpyHkun. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKHE
Kombunuposannoe 3anamue
byHKIIH
Tema 4.9 Coneprkanue yueOHOro MaTepuasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a.

YpPaBHEHMS U HEPABEHCTBA

Pemienne TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHbIM, peEIIaeMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimne TPUroHOMETPUUECKHNE HEPABEHCTBA

KOM6uHup0661HHO€ 3anAamue.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

TPUTOHOMETPUUECKUX Kombunuposannoe sauamue

YpaBHEHUI

Tema 4.11 Cogepxanue yueOHOro MaTepuana

Pemenne 3amad. ocHOBEHI | [IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (DYyHKLHUH.

Gynkunm KonTposbnas padora Ne3 «Tpuronomerpudeckue GyHKIum»

Paspneu S.

KoMmiekcHbIe yncia

Tema 5.1
KowMmruiekcunie yncia

Cogepxanuie yaeOHOTO MaTepuana

[lonsTne xommuekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIEKCHoro uucia. @dopma 3ammcuM KOMIUIEKCHOTO — 4HUCIIa
(reomeTpuueckasi, TpUTOHOMETpUYECKas, anreOpanueckas). ApupMeTHUYECKHe
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KOM5uHup06(1HHO€ 3arAamue
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Tema 5.2 Copneprxanue yueOHOTO MaTepuana
IIpumeHeHue BrimonHenue  pacyeToB € IIOMOIIBKD  KOMIUIEKCHBIX — yucesl.  IIpumepst
KOMIUIEKCHBIX YHCEN MCII0JIb30BaHUsI KOMIUIEKCHBIX YUCEl 4
[TpakTuyeckoe 3aHsTHE
Pa3znen 6. IlpousBoaHasn 38
¢yHkuun, ee
NpUMeHeHue
Tema 6.1 Coneprkanue yueOHOro MaTepuasa
TTousarue IPOU3BOJAHOM. | OmpeielieHne YUCIOBOM MOCIEA0BATEILHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa
@opMysibl M IPaBUJIA | YHCIOBBIX TOCIeqoBaTeNbHOCTEH. OrmpeneneHue mpenena MociIeI0BaTeIbHOCTH.
g hepeHIMPOBAHUS Brerancnenue — mpepenoB  mocienoBarenbHocTed.  [Ipemen  GyHKnuM - Ha 2
6eckoneunoctu. [Ipenen pynkuuu B Touke. Ilpupamienue aprymenra. [Ipupamienue
¢GbyHKkuMu. 3ajnadd, MNOPUBOASIIME K TOHATHIO Hpou3BoaHOW. OrmpeneneHue
IPOU3BOIHON. AJITOPUTM OTBICKAHUS POU3BOAHOMN
Kombunuposannoe 3anamue OK-01, OK-02,
Tema 6.2 Coneprkanue yueOHOro Matepuana OK-03, OK-04,
[IpousBoaHEbIE cyMMmEl, | ®opmysl auddepenunposanusd. [Ipasuna nudpepennurpoBanus 4 OK-05, OK-06,
pasHOCTU  NPOU3BENCHUS, | KombuHuposanHoe 3auamue OK-07
YaCTHOTO IIK 3.1,
Tema 6.3 Copneprxanue yueOHOro MaTepuasa TK 3.2, TTK 3.3.
IIpousBonHbIe Onpenenenue cinoxHoi (GyHKuu. [Ipon3BogHas TPUTOHOMETPUUECKUX (YHKIUH.
TPUTOHOMETPUYECKHUX [IpousBonHas cnoxHONU QyHKIUU
Gynxunii.  [poussoanas | Kombunuposannoe sansimue 6
CII0KHON (QYHKIIUH
Tema 6.4 Coneprkanne yueOHOT0o MaTepuana
Ionstne O | [lonsitne HempepblBHOH (yHKIMU. CBoiicTBa HempepblBHOW (yHKIMH. CBs3b
HEMPEPbIBHOCTH (PYHKITUH. 2

Meton HHTCPBAJIOB

MEXJly HEMpephIBHOCTHIO U U depeHInpyeMocThi0 (YHKIUU B TOUKE. AJITOPUTM
pelleHns] HEPaBEHCTB METO/I0M MHTEPBAJIOB

KOM5uHup06(1HHO€ 3arAamue

Tema 6.5

Coneprkanne yueOHOro MaTepuana
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I'eomeTpuueckuit u | eomeTpudeckuii CMBICT TPOU3BOAHON (YHKIMH — YIJIOBOH KOI(UIMEHT
buznveckuit CMBICII | KacaTeIbHOU K Tpaduky (YHKIMH B TOYKE. YpaBHEHHE KacaTeNbHOW K Tpaduky
MIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTABIICHHUS ypaBHEHHs KacaTeIbHOW K rpaduky (QyHKIuH
y=f(x)
Kombunuposannoe 3ansamue
Tema 6.6 Coneprkanue yaeOHOro MaTepuaia
Pusnyeckui cMbICT | Du3ndecKUil (MEXaHMYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podecCHOHATBHBIX [IpakTuueckoe 3aHsATHE
3ajadax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia

MOHOTOHHOCTh (DYHKIUU.
Touku sxcTpemyma

Bospacranne u yObiBaHuMEe (QYHKLUH, COOTBETCTBME BO3pacTaHHWs U yObIBaHUs
GyHKUMH 3HaKy Mpou3BoAHOM. IloHsATHME mNPOM3BOAHON BBHICIIEr0 IOPSIKA,
COOTBETCTBUE 3HAKAa BTOPOH MPOU3BOAHON BBIMYKIOCTH (BOTHYTOCTH) (YHKIIMU Ha
OTPE3KE. 3a11aq1/1 Ha MAaKCUMyM W MHUHUMYM. ITonsTe ACHUMIITOTHI, CIIOCOOBI HX
oTpeneNieHusl. AJTOPUTM HCCIeNOBaHUs (YHKIMH M MOCTPOSHHS ee rpaduka c
MOMOIIBIO TPOU3BOIHOMU. J[poOHO-TMHEHAs PYHKIUS

KOM6uHup0661HHO€ 3anAamue

Tewma 6.8
HccnenoBanune GyHKUIUN 1
MIOCTPOEHUE I'paUKOB

Cogepxanuie yaeOHOTO MaTepuana

HccnenoBanue Q)YHKHI/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHUEC l"pa(bI/IKOB.

KOM6uHup0661HHO€ 3anAamue

Tema 6.9 Haubombpiee u

Coneprkanne yueOHOro MaTepuana

HauMEHBIIIEE 3HaueHus | HaxoxeHne HamOOJbIIEr0o M HAWMEHBLIET0 3HAYeHMH (QYHKIMM, MOCTpOEHHE

byHKITUN rpaKOB MHOTOWJIEHOB C UCIIOJIb30BAHUEM alliapara MaTeMaTUYECKOro aHaIu3a
Kombunuposannoe 3anamue

Tema 6.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJep;KaHue (copep:xanue

Haxoxnenue NMPHUKJIATHOT0 MOIYJIA)

ONTUMAJIBHOTO pe3yJbTara
C MOMOILBI MPOU3BOTHON
B HpaKTI/IquKI/IX 3aaadyax

Hauwmensbiiee u HanOosnblee 3HaueHne GyHKIUN

[IpakTHueckoe 3aHsATHE
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Tema 6.11 Copepxanne yaeOHOT0O MaTepuaa
Pemenue 3a1a4. | ®opmynel u npaswia auddepenunpoBanus. VcenenoBanue QyHKIMNA € TTOMOIIBIO
[TpousBoaHas GpyHKuUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (YHKIIUH 2
NIPUMEHEHHUE KonTpoasnas padora Ne4 «IlpousBogHasi pyHKUMH, ee IPUMEHEHHE»
Pasznea 7. 44
MHOrorpaHHMKN M TeJia
BpAallleHUus
Tema 7.1 Cogepxanue yaeOHOro MaTrepuaa
Bepmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHMKa. Ero sjeMEHTBI: BEpIIMHBI, peOpa, rpaHu. JlMaroHasb.
MHOI'OTpaHHUKA Ceuenue. Bolmykiible 1 HEBBITYKJIbIE MHOTOTPaHHUKH
Kombunuposannoe sanamue 2
Tema 7.2 Coneprkanue yueOHOro Matepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHWs M OOKOBBIE TpaHu. Beicota mpusmel. [Ipsmas u
COCTaBJIAIONINE, CEYCHHE. | HaKJIOHHas npusma. [IpaBunbHas npusma. Ee ceuenne
[lpsmass u  npaBuibHasA | Kombunuposannoe 3ansmue 2 OK-01, OK-02,
TIPU3MBI OK-03, OK-04,
Tema 7.3 Cogepxanue yueOHOro MaTepuana OK-05, OK-06,
[Tapannenenunen, Ky0. | [Tapanienenumnen, CBOMCTBA MPSIMOYrOJBHOTO Mapajiesnenuneaa, kyo. CedeHne OK-07
Ceuenue KyOa, | ky0a, mapaiesenumena IIK 3.1,
napajuiesienumnesa Kombunuposannoe 3ansmue 2 IIK 3.2, TIK 3.3.
Tema 7.4 Coneprkanne yueOHOro MaTepuana
[Mupamupa, ee¢ | [lmpamuna u ee onemeHtsl. CedeHne mnupamuisl. llpaBunpHas nupamuza.
COCTaBJIAIONIME, CEYEHME. | YCcedeHHas MUupamuaa
lpaBunbHas  MUPaMUAA. | KoMOGUHHPOBAHHOE 3aHSATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne yueOHOT0o MaTeprana
bokoBas u noyiHas | [Inomaas OOKOBOM M MOJTHOW MOBEPXHOCTH MPU3MBI, TUPAMUJIbI
MTOBEPXHOCTh npu3Mbl, | Kombunuposanuoe 3anamue 2
MTAPAMUTBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKH, HpHMOfI, IIJIOCKOCTH. CI/IMMCTpI/I}I B Ky6e,
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napajuleenunese,
IIpu3Me, IUpaMuie

napajiejicnmIcac, npusmMe, mupamuzic

KOM6MHMPO€CZHHO€ 3anAamue

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuu

IIpodeccnonabHO-OPHEHTHPOBAHHOE coJiep;KaHue (conepxkanue
MPUKJIATHOTO MOYJIf)

CumMeTpus B IpUPOJIE, apXUTEKTYpPEe, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Coneprkanue yueOHOro MaTepuasa

[IpaBuibHbIE [TonsiTre nmpaBUIbHOrO MHOTOrpaHHuKa. CBOMCTBA MPABUIIbHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, uX | [IpakTH4yeckoe 3aHsITHE

CBOICTBA

Tema 7.9 Coneprkanue yueOHOro Marepuana

Hunuump, ero | Humunnp u ero snementsl. CeueHue muinHapa (mapaiiebHOe OCHOBAHUIO M OCH).
cocrapistonie. Cedenue | PazBepTka HuIMHApa

UWIMHIIpA Kombunuposannoe sanamue

Tema 7.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
Konyc, €ro | MPUKJIAJHOT0 MOIYJIs)

cocrasitronnie. CedeHue

Konyc wu ero nsnementsl. CeueHue KoHyca (THapayieIbHOE OCHOBAaHUIO U

KOHycCa MPOXOJsIlee Yepe3 BEpIINHY ), KOHHYeckue ceueHus. PazBepTka koHyca
Kombunuposannoe 3anamue

Tema 7.11 Cogepxanuie yaueOHOT0O MaTepuana

YceueHHbIi KOHYC. | ¥YceueHHbI koHyC. Ero obpa3sytomias u Beicota. CedeHne yceueHHOro KoHyca

Ceuenue YCEUEHHOTO | KomOuHuposanroe 3ansamue

KOHyca

Tema 7.12 Coneprkanne yueOHOro MaTepuana

Hlap u cepa, ux ceueHus

Hlap u cdepa. Bzaumnoe pacmnonoxkenue chepsl u miockoctd. CeueHue miapa,
cepsl

KOM6uHup08aHHO€ 3anHamue

Tema 7.13
TToustue 00 00OBEME TEIA.
OTHOIIEHHE 00BEMOB

Coneprkanne yueOHOro MaTepuana

[Tonsitue 06 oOwveme Tena. OObeM Kyba W MPSIMOYTOJIBHOTO TMapajuielenuIe/a.
O6bem mnpusmbl u  mwMHApa. OTHOmIEHHE O00BEMOB  MOJOOHBIX — Tedl.
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HOIOOHBIX Tell

I'eomeTrpuueckuii cMbIC ONpeneauTens 3-ro nopsaaka

KOM6MHMPO€CZHHO€ 3anAamue

Tema 7.14

Copepxanue yueOHOro Marepuana

Obbembl M IUIOMAMM [ OGpeMb UpaMuIE! X KOHyca. OGbeM mapa. [LIommai M0BepXHOCTeIl Tel 2
MOBEPXHOCTEH Tel
Kombunuposannoe sanamue
Tema 7.15 Coneprkanue yueOHOro MaTepuasa
Kom6unanuu KomOuHanmu reoMeTpuuecKkux Tes
MHOTOTPaHHMKOB M Tell | [IpakTHYeCcKOe 3aHATHE 4
BpAICHHS
Tema 7.16 Coneprkanue yueOHOro Matepuana
I'eomerpuueckue Hcnonp3oBanre KOMOWHAIIMT MHOTOTPAHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOMHAIMM Ha MPAKTHKE | OPUEHTHPOBAHHBIX 3aJa4ax
[TpakTHdeckoe 3aHsATHE 4
Tema 7.17 Coneprxkanue yueOHOro Matepuana
Pemenne 3a1a4. | OOBEeMBI H TUIOIMIAH TOBEPXHOCTH MHOTOI'PAHHUKOB M TEJI BPAILICHHS
Mmuororpanaukn  u  Tena | KonrpoabHas pagora Ne5 « MHOrOrpaHHMKH H TeJIa BPAIEeHUsD» 2
BpAICHAS
Pasnea 8. 14
IlepBooGpa3nasn
bynknum, ee OK-01, OK-02,
IPUMCHEHHE OK-03, OK-04,
Tema 8.1 Copnepxanue yueOHOro Marepuaia OK-05, OK-06,
ITepsooOpasHas (yHKIMH. | 3a1a4a O BOCCTAHOBJICHHH 3aKOHA JBIIKCHHUS 10 W3BECTHOW CKOpocTu. [loHsTHe OK-07
[TpaBwmiia HAXOXJEHUs | nHTerpupoBaHus. O3HAKOMJICHHE C TIOHSITHEM HHTErpaja M MEepBOOOpPa3HOM s 1K 3.1,
NepPBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBs3b NepBOOOpa3sHOM M €€ NMPOU3BOIHOIM, IIK 3.2, IIK 3.3.
BBIUKCJICHHE TMepBOOOpa3HOW mansi maHHOM QyHkuuu. Tabmuma dopmyn s
HaXO0JXKJEHUs epBOOOpa3HbIX. M3ydueHune npaBuiia BEIYMCICHNUS IEPBOOOPA3HOI 2

KOM5uHup06(1HHO€ 3arAamue
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Tema 8.2 Copneprxanue yueOHOro MaTepuaa
[Inomans KpuBOJMHEWHOW | 3amaun, NPUBOAAILINE K TOHSATHIO ONPEICICHHOTO HHTErpajia — O BBIYMCICHUH
TpareLnuu. @opMyiia | IUIOIAAN KPUBOJMHEWHOW Tpamenud, O TMepeMemeHnn Touku. [loHsrue
Herotona — JleitOHuna OIIPEACIEHHOIO  HMHTErpala. ['eomerpuueckuii ¥ QuU3MUECKUl  cMBICT
onpeneneHHoro uaTerpaita. opmyna Herotona— JleiiOuuia 2
Kombunuposannoe 3anamue
Tema 8.3 Coneprkanue yueOHOro MaTepuasa
Heonpenenennsrit u | [lonsiTue HEeonpeneIEeHHOrO HHTErpajia
ONPEJICNICHHBIH UHTETPAbl | KoMOUHUPOBAHHOE 3aHsImue 2
Tema 8.4 Coneprkanue yueOHOro Matepuana
[Tonstue 00 | 'eoMeTprYECKHii CMBICI OTIPEIETIEHHOTO HHTErpalla
OIPEJICJICHHOM HHTerpane | Kombounuposannoe 3ansamue 2
Kak IJI0ILAU
KPUBOJIMHEWHOMN Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
OrnpesiesieHHBI  UHTETpal | MPUKJIATHOT0 MOXYJIA)
B JKU3HU I'eomerpuueckuii cmbicit  onpeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOuuna.
Pemenue 3a1ay Ha IpUMEHEHNE UHTETpaia JUIsl BBIYMCICHUS (PU3HMUECKUX BETHUUH
¥ TUIOMIaaen 4
[TpakTHueckoe 3aHsATHE
Tewma 8.6 Coneprkanne yueOHOro MaTepuana
Pemenne 3ana4. | [lepBooGpasnas ¢pyukiuu. [IpaBuia HaxoxaeHus neppoodpasHbix. Ee npumenenue
ITepeooOpasuas ¢yukimy, | Konrpoabnast paGora Ne6 «IlepBoodpasnasi pyHKUMHT U ee IPUMEHEHHE» 2
ee MpUMEeHEeHNe
Paznen 9. 16 OK-01, OK-02,
Crenenu " KOpHH. OK-03, OK-04,
Crenennast pyHkuus OK-05, OK-07,
Tema 9.1 Copepxanue yueOHOro Marepuana [IK 3.1,
IIK 3.2, IIK 3.3.

Crenennas (QyHKuus, ee
CBOMCTBa

[IonsiTue KOpHS N-OW CTENEHU U3 AEHUCTBUTEIBHOIO uncia. DyHKUMU y = r{/i ux
cBoicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENEHU
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KOM6uHup06aHHO€ 3anAamue

Tema 9.2 Cogepxanue yaeOHOT0 MaTrepuaa

[IpeobOpazoBanue [TpeoOpazoBanre UppaMOHATIBHBIX BBIPAXKEHUN

BBIPKEHHUH C KOPHAMU N- | KombOunuposannoe 3ausmiue 4

Ol cTeneHun

Tema 9.3 Coneprkanue yaeOHOro MaTepuaia

CpoiictBa  creneHu ¢ | [Tonstue creneHu ¢ Jr0OBIM PalMOHAIBHBIM TOKa3ateieM. CTerneHHbIe (YHKIUH,

panoHaIbHBIM U | X CBOMCTBA U TpapuKu

NENCTBUTEIBHBIM Kombunuposannoe 3anamue 2

MIOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOro MaTepuana

Pemenue PaBHOCWIIBHOCTh HMppallMOHANBHBIX YPaBHEHUW W HEPaBEHCTB. MeToapl UX

UppaloHaIbHbIX pemieHus. Penienre nppanuoHanbHbIX YpaBHEHUI U HEPABEHCTB

YPAaBHEHHI U HEPABEHCTB | Kombunuposannoe 3ansmue 6

Tema 9.5 Coneprxkanue yueOHOro MaTepuana

Crenenu u KopHH. | OnpeneneHue creneHHoW QyHkuuu. Vcnosib30BaHuE €€ CBOWMCTB IpPU PELIEHUU

CrenenHas GpyHKUUA YpaBHEHU U HEPABEHCTB 2
KonTtposbnas padoraNe7 «Crenenu u kopHu. CreneHHas QyHKIUD)

Pazgen 10. 16

IokasaTenbHast

pyuHkuus

Tema 10.1 Cogepxanue yueOHOT0O MaTepuana

ITokaszarenpHasd GyHkuus, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKa3zaresneM. OmpeneneHue OK-01, OK-02,

€€ CBOMCTBA MOKa3aTelbHON (YHKIMM, €€ CBOICTBa M TpapuK. 3HAKOMCTBO C NPUMEHEHUEM OK-03, OK-04,
nokaszaTesbHOU (yHKIMH. Perenne moka3aTeabHBIX YpaBHEHHH (DYHKIIMOHAIBHO- OK-IE)&’ 39507,
rpaduuecKuM METOIOM 4 MK 3.2, TIK 3.3.
Kombunuposannoe 3anamue

Tema 10.2 Coneprxanue yueOHOro MaTepuaa

Pemienne mnokasartenbHbIX | PemeHne 1moka3aTeNbHBIX YPaBHEHHWH METOJOM YpaBHHUBaHUS —IOKa3aTelew,

YPaBHEHHMM U HEPABEHCTB | METOJIOM BBEIICHHSI HOBOHM TMEPEMEHHOW, (PyHKIIMOHAITEHO-TPAUIECKAM METOIOM.
Pemennie nokasareabHbIX HEPABEHCTB 6
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[IpakTrueckoe 3aHsTHE

Tema 10.3 Cogepxanue yaeOHOT0 MaTrepuaa
Cucrembl 1OKa3aTeNbHBIX | PelieHne cUCTEM MMOKa3aTe/IbHbIX YpaBHEHHIMA
YpaBHEHU Kombunuposannoe 3anamue 4
Tema 10.4 Coneprkanue yueOHOro MaTepuasa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YpPaBHEHUM METOJOM YPAaBHUBAHMS IIOKA3aTelew U
[TokazarenpHas PyHKIUSL METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB

KonTposbnass paGora Ne8 «Ilokazarenbnas ¢ynkuus. I[loka3atenbHble 2

YPABHEHHS M HEPABEHCTBA
Paznen 11. Jlorapudmbl. 26
Jlorapudpmuueckasn
byHkuus
Tema 11.1 Coneprxkanue yueOHOro MaTepuana
Jlorapudm gyuciua. | Jlorapudm uncna. JlecATUIHBIN 1 HATYpATBHBIN JIOTAPU(PMBI, YHCIIO €
JecaTnYHbIH u | Kombunuposannoe 3anamue
HaTypalbHBIN JOTapU(MBI, 4
YHUCIIO €
Tema 11.2 Cogepxanue yueOHOT0O MaTepuana OK-01, OK-02,
CroiictBa  norapudmoB. | CpolicTBa jorapudpmoB. Oneparius JJorapupMUpOBAHUSI. OK-03, OK-04,
Onepanus Kombunuposannoe 3ansmue 4 OK-05, OK-07,
Jorapu(MUpoBaHUs [IK 3.1,
Tema 11.3 Coneprkanne yueOHOro MaTepuana IIK 3.2, TIK 3.3.
Jlorapudgmuueckas Jlorapugmuueckas QyHKIHUS U €€ CBONCTBA
¢byHK1Ms, ee CBOMCTBA Kombunuposannoe sanamue 4
Tema 11.4 Coneprkanne yueOHOT0o MaTeprana
Pemenue [lonarue norapudmuyeckoro ypaBHeHus. Ormnepanus NOTEHUUPOBaHUA. Tpu
JOTapUPMUHIECKIX OCHOBHBIX METOJa PEIICHUS JIOrapu(MUUECKUX YypaBHEHHI: (YHKIHOHAIBHO-
YPaBHEHUH 1 HEPABEHCTB | rpatypaecKuii, METOJ MOTCHIMPOBAHMS, METOX BBEICHHS HOBOH IEPEMEHHOI.

6

Jlorapudmudeckue HepaBeHCTBA

KOM5uHup06(1HHO€ 3arAamue
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Tema 11.5 Copneprxanue yueOHOro MaTepuaa
Cucremsl ANTOPUTM pELICHUS CUCTEMBbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapU(pMHUYECKUX
norapupMHUUECKUX YpaBHEHU U HEPABEHCTB
ypaBHEHUH Kombunuposannoe 3ansamue 2
Tema 11.6 IpodeccnonabHO-OpUEHTHPOBAHHOE coJiep;KaHue (conepxkanue
Jlorapudmbl B mpupoze U | NPUKJIATHOTO MOAYJIs)
TEXHUKE [Ipumenenne norapu¢ma. Jlorapupmuueckas cnupans B 1npupome. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
[IpakTuueckoe 3ansaTue
Tema 11.7 Copepxanue yueOHOro MaTepuana
Pewenue 3ana4. | Jlorapupmuueckas  pynkums. Pemenwe — mpoctedimmx — orapupMHUYECKHX
Jlorapugmsl. YpaBHEHUH 2
Jlorapudmuyeckas KonTtpoubnas padora Ne9 «Jlorapudmmuueckas pynkuus. Jorapupmmuueckne
Gynxmms YPABHEHHSI U HEPABEHCTBA»
Pazpen 12. 10
MHuoxecTBa. JJIeMEHTbI
Teopum rpagos
Tema 12.1 Copepxanue yueOHOTO MaTepuana
MHoxecTBa [Tonsarue muoxectsa. [TogmHokecTBO. Oneparuu ¢ MHOKECTBAMU
Kombunuposannoe sauamue 2
Tema 12.2 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
Onepanuy ¢ MHOXECTBAMH | HPHKJIAJHOTO MOLYJIs1)
Onepannu ¢ MHOXKeCTBaMH. PelieHue npukiaaHbIxX 3a1a4
[IpakTrueckoe 3aHsTHE 2
Tema 12.3 Coneprkanne yueOHOTo MaTepuana
I'pader [onsarue rpada. Csa3Hblii rpad, nepeBo, MUKI rpad Ha MIOCKOCTH
[IpakTuyeckas padora 4
Tema 12.4 Cogepxanue yueOHOTO MaTepuana
Pemenue 3a1a4. | Onepanun ¢ MHOXecTBamH. OmnHcaHHe peabHbIX CUTyalluid € ITOMOIIBIO
MmuosxectBa, I'padbl u ux | MmoxxecTB. [IprMeHeHne rpadoB K pElICHHIO 3a1a4
IIPUMEHEHUE Kontpoabnas padora Nel0 « MHoxkecTBa, rpadgbl 1 UX IPUMEHEHHE) 2
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Paspen 13. DuiemeHTHI 20
KOMOUHATOPHKH,
CTATUCTHKH M TEOPHH
BepOsATHOCTE
Tema 13.1 Coneprkanue yueOHOro MaTepuasa
OcHoBHBIE noHATHs | [lepectaHOBKH, pa3MenIeHUs], COUETaHUSI.
KOMOWHATOPUKH 2
Kombunuposannoe 3anamue.
Tewma 13.2 Copepxanue y4eOHOT0o MaTepuaa
CoObiTHE, BEPOATHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI
coObITus.  CnoxeHue M | coObITHIA. YCIOBHAS BEPOSTHOCTD. 3aBUCHMbIC U HE3aBUCHMBbIEC COOBITHS. TeopeMbl
YMHOXEHHUE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.
2
Kombunuposannoe 3anamue
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
BepositHOCTB B | IPUKJIAIHOTO MOJYJIs1)
npodeccHoHATEHBIX OtHOcuTeNbHAsT YacTOTa COOBITHS, CBOMCTBO €€ yCTOMYMBOCTU. CTaTUCTUYECKOE
3a1auax orpeeneHue BepoaTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS
[TpakTrueckoe 3aHsATHE 4
Tema 13.4 Coneprxanue yueOHOro MaTepuaia
JvckpetHas  ciydaiHas | Buner crmydaiiapix BenmuumH. OrmpeneneHue JAUCKPETHOH CIy4aliHOW BEIWYHHBI.
BEJINYMHA, 3aKOH €€ | 3aKOH pacHpelesieHus JUCKPeTHOW ciydailHOM BenuuuHbl. Ee uuciioBble
pacnpeneneHus XapaKTEPUCTUKH 4
Kombunuposannoe 3anamue
Tema 13.5 Coneprxanue yueOHOro MaTepuaia
3agaun  MmaremaTtndeckod | Bapmammonneii psa.  [lomurom wactor w  ructorpamma.  CTaTUCTHYECKHE
CTaTUCTUKU XapaKTePUCTHKU psiJjia HaOII0JaeMbIX JaHHBIX
Kombunuposannoe 3anamue
2
Tema 13.6 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KkaHue (conepxkanue

CocraBienne TabmIHUIl U

NMPHUKJIATHOT0 MOTYJIA)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07,
K 3.1,
IIK 3.2, IIK 3.3.
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JMarpaMM Ha MPaKTHUKE

[lepBuynHast 06paboTKa CTAaTUCTUYECKUX JaHHBIX. [ paduueckoe X mpeacTaBiIcHHE.
Haxoxxnenue cpegHUX XapaKTepUCTUK, HAOIIOAaeMBbIX JaHHBIX

[IpakTuueckoe 3ansATue 4
Tema 13.7 Copepxanue y4eOHOT0o MaTepuaa
Pemenune 3a71a4. | DneMeHTsl KoMOMHATOpUKU. CoObITHE, BepOATHOCTb cOObITHS. CloXeHHe u
DIIeMEHThI YMHO>KEHHE BEPOATHOCTEN
KOMOUHATOPHKH, Kontpoabsnas paGora Nell «JiemMeHTbl KOMOMHATOPHUKH, CTATHCTHKH H 2
CTaTUCTUKH W TCOPHH | TEOPHHU BEPOSTHOCTEI»
BEPOATHOCTEMN
Pa3znen 14. YpaBHenus un 24
HepaBeHCTBa
Tema 14.1 Copepxanue yueOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCHIBHOCTD ypaBHeHHUH M HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMM M HEPABEHCTB. | PaBHOCWIBHBIX IIE€PEX0/aX B YpaBHEHMSAX M HepaBeHcTBax. OOmme MeTos
OO1ye METOBI PEIIEHNsT | pelIeHHs YPaBHEHHIA: Mepexo/] OT paBeHCTBA (YHKIMH K PABEHCTBY apryMEHTOB 2
JUISL MOHOTOHHBIX (DYHKLIMH, METOJl pa3joKE€HUsI Ha MHOXKUTEJIH, METOJ BBEICHUS
HOBOMW NEPEMEHHOM, (PyHKIIMOHAIbHO-TpapUIECKU METO T OK-01, OK-02,
Kombunuposannoe 3ansamue OK-03, OK-04,
Tewma 14.2 Cogepxanue yueOHOT0O MaTepuana OK-05, OK-06,
I'padpmueckuit meTon | O6mue MeTo/bl pelleH!s] HEPaBEHCTB: MEPeXo OT CPaBHEHUs 3HAUEHUH (YHKUIMI OK-07,
pereHus YPaBHEHMM, | K CpPaBHEHUIO 3HAYEHMH apryMEeHTOB JUIsI MOHOTOHHBIX (YHKIUH, MeTox IIK 3.1,
HEPABEHCTB MHTEpPBaNOB, (QyHKUMOHATBHO-Tpaduueckuil metof. ['paduueckuit meroa pemeHus TK 3.2, TTK 3.3.
ypaBHEHUIl U HEPABEHCTB 4
Kombunuposannoe 3anamue
Tema 14.3 Coneprxanue yueOHOro MaTepuaa
VYpaBHenus U HepaBeHCTBA | OmpeneneHue Moayys. Packpbithe Monynss mo ompeaeneHuto. Ilpocreiime
C MOZYJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoayseM. [IpumeHeHne paBHOCWIIBHBIX MEPEXOOB B
OTpeZieNIeHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM 4

KOM6uHup08aHHO€ 3anamue
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Tema 14.4 Copepxanne yaeOHOT0O MaTepuaa
VYpaBHeHMs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoMm. [Ipocreiinme ypaBHeHHS U HEPABEHCTBA C TApaMETPOM
C mapaMeTpaMu Kombunuposannoe sanamue 4
Tema 14.5 IIpodeccnonabHO-OPUEHTHPOBAHHOE coJiep;KaHue (conepxkanue
CocraBiieHHe W pelIeHHE | IPUKJIATHOT0 MOLYJIsl)
npodeccHoHaNbHbIX 3a/a4 | PemeHne TEKCTOBBIX 3a/a4 MPOGeCCHOHATBLHOTO COICPIKAHUS
C TIOMOIIBIO YPaBHEHUM [IpakTudeckue 3aHsATH 8
Tewma 14.6 Cogepxanue y4eOHOTro MaTrepuaa
Pemenue 3aza4. | OOume MeToAbl pelieHUsT YpaBHEHUH. YPaBHEHHUS W HEPABEHCTBA C MOJIYJIEM H C
YpaBHEHMs U HEPABEHCTBA | MMapaMeTpaMu

[IpakTnueckoe 3aHsaTHE 2
IloBTOpeHue uzyyennoro 3a 1 kypc 6
IIpomexyTouHnasi arrecTanus (JK3aMeH)
Bcero: | 312
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3. YcioBus peaju3ainuu NporpaMmbl 001eo0pa3oBaTebHON JUCHUILIHHbI

3.1. lnsa peanu3anuu NPOrpaMMbl JUCHUIIMHBI T0JKHBI ObITh MPETYyCMOTPEHBI CJIeAYIOIIHE
crenuaJbHble MOMeIeHHs:

Peanu3arust mporpaMMbl JUCIUILTMHBI TPEOyeT HAMHUMS y4eOHOTo KaOWHETa MAaTEeMaTHKH.
O6opynoBaHue yueOHOTO KaOHMHETa!

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YUArOIINXCS;

- pabouee MecTO TpernoiaBaTers;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMILJIEKT 3JIGKTPOHHBIX BUIEOMATEPHAIIOB;

- 3aJIaHUA U1 KOHTPOJIBHBIX paboT;

- mpoeCCHOHATEHO OPUCHTHPOBAHHBIC 33 JaAHHS,

- MaTepHUalIbl HK3aMeHa.

TexHuueckue cpelcTBa 00yUeHUs:

3.2. UndopmanuonHoe odecneyeHne 00ydeHust

Jlist peanuzanuu mporpaMMbl OMOIMOTeYHBINH (OHT 00pa30BaTEILHON OpraHU3aIluu JTOJDKEH
MMETh TICYaTHBIC W/WIM DJJIEKTPOHHBIE O00pa3oBaTelIbHbIE W HWH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/IOBAaHHBIE ISl KCIIOJIb30BAHMUS B 00pa30BaTENIbHOM IIpOLIECCE, HE CTaplle MATH JIET C
MOMEHTA U3JIaHUS.

PekoMenayeMble medaTHble U3JaHUS [0 peaiv3alud 00IIe00pa3oBaTEIbHON UCIUTLIIMHBI
MPE/ICTAaBICHBI B METOAMYECKIX PEKOMEHIAINAX [0 OPraHu3alui 00yUeHusl.

1. OcHoBHEBIE MEYATHbIE U3JaHUA

1. Marematuka: anredpa v Hayaja MaTEMaTHYECKOTO aHAIN3a, reoMeTpusi. Anrebpa 1 Hadanta
Marematuueckoro aHanusa. 10-11 kmacc. Anumos 1. A., Konsirun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemenue, 2022.

2. MaremMaruka: anreOpa 1 Hauajga MaTeMaTUYECKOro aHau3a, reomerpus. ['eomerpus. 10-11
knacc. AranacsH JI.C., byty3os B.®., Kagomues C.b. u apyrue. - M: [Ipocsemenue, 2022.

3. MareMaruka: anreOpa v HayaJla MaTEeMaTHYECKOTO aHAIM3a, reoMeTpusi. Ayrebpa 1 Hadaia
MmaTeMmaTudeckoro aHammza. 10 xmacc. Hukonwsckuit C.M., IlotamoB M.K., Pemernukos H.H. u
npyrue. - M: Ilpocsemienue, 2021.

4.  Maremarnka: anrebpa ¥ Havajga MaTEMaTHIECKOTO aHal3a, reoMeTpus. Anredpa u Havana
maTeMmaTudeckoro anammsa. 11 kmacc. Hukombckuit C.M., IloranmoB M.K., Pemernnkor H.H. u
npyrue. - M: [Ipocemenwne, 2021.

2. DJIeKTPOHHbIE U31AHUS

1. Beepoccuiickue uatepHeT-onmumMnuanbl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIMH.

2. Enunas xoyutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3CKTPOHHBIH.
3. WNudopmannonnas cucrema « EnuHoe OKHO 1ocTyma K 00pa30BaTeIbHBIM pecypcamy. -

URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 37eKTPOHHBIH.
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4. Hayunas snekrponnas 6udaunoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamienus: 12.07.2022). - TekcT: 3ACKTPOHHBIH.

5. OtkpoIThIH KOILIEHK. MaTtemaruka. - URL: https://mathematics.ru / (nara oopamenus:
08.06.2022). - TeKcT: 3NeKTPOHHBIH.

6. [ToBTropum maremaruky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 3MeKTPOHHBIMH.

1. CrpaBoYHUK 110 MaTEMaTUKE JJIsl IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara o6parmienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

8. Cpenusis MaremaTuyeckast uHTepHeT mikoia. - URL: http://www.bymath.net/ (marta

obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. ®enepanbusbIii mopran «Poccuiickoe odopazoBanue». - URL: http://www.edu.ru/ (mara
obpamienust: 02.07.2022). - TekcT: 3JeKTPOHHBIH.
denepanbHbIii IEHTP HHDOpMAIIMOHHO-00pa3oBaTebHbIX pecypcos. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 3JeKTPOHHBII

4. KoHTpOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHHS 00111€00pa30BaTe/IbHOI THCHUILTHHBI

KoHTpoJsib U oueHKa pe3yibTaToB OCBOEHMs 00LI€00pa30BaTEIbHON AMCLUUIUIMHBI PACKPBIBAIOTCS
yepe3  JAWCHUIUIMHAPHBIE  pPe3yNbTaThl, HANpaBlieHHbIE Ha  (OpMUpOBaHHE OOMMX |
npo¢ecCHOHAIbHBIX KOMIIETEHIUH 110 pa3/ienaM U TeMaM COJep)KaHusl ydeOHOro MaTepHaia.

Oob6masi/npogeccuoHanbHas Paszngen/Tema Tun oeHOYHbIX
KOMIIeTEeHITUS MeponpusiTus

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, 1.5, TectupoBanue
peleHus 3aaa4 1.6 YceTHBII onpoc
npoeCcCHOHANLEHOM 12) 62, Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
ACTIETIRHOSTH P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ST
TPUMCHHUTEIBHO P 4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAyaIbHAA
K pa3IM4HbIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS

P 5, Tems1 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB

P7 Temo1 7.1,7.2,7.3,74,7.5,7.6, MPAKTUYECKUX pa60T

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, KourponbHas pabota

7.12,7.13,7.14,7.15,7.16, 7.17 BRIOIHEHHE

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

IK3aMEHAIIMOHHBIX
3aJIaHUN

! MpogpeccuoHanbHoe-opueHMuUpPo8aHHoe codepraHue
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OK 02. Mcnonbs3oBaTh
COBpPEMEHHBIE CPEIICTBA
MOKCKA, aHATIN3a U
WHTEPIPETAINH
nHpopManuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTbHOM
JeSTEIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7 Temn 7.1,7.2,7.3,7.4,7.5, 7.6,

7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

TectupoBanue
VYeTHbII onpoc
MaremaTudeckui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITeIbHAS
pabora
[IpencraBnenue
pe3yabTaTOB

MIPaKTUYECKUX padoT

KonTponbHas padora

7.12,7.13,7.14,7.15, 7.16, 7.17 BBIIOIHEHME

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 K3aMeHAIHOHHEIX

P9, Temr1 9.1,9.2,9.3,9.49.5 .

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5,11.6 TT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IlimanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YcTHBIN onpoc
npoeCCHOHATBHOE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Marematuuecknit
JIAHOCTHOE PAsBHTHE, P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 AHKTAMT
TpEATPHHAMATCILCKYIO P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAya/bHAA
JeSTeIILHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
npodeccuoHanbHOU chepe, P 5, Tems1 5.1, 5.2 paborta
HCTIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
(uHaHCOBOM I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yNbTaToB

PAa3JIMIHBIX ) KU3HCHHBIX
CUTyaluiax

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

IMPAKTUYCCKUX pa60T

KonTtponbHas pabora

Brimonnenue

OK3aMCHAIIMOHHBIX

3aJaHuN

OK 04. O¢dpexruBHO
B3aMMOJICUCTBOBAThL U
paboTaTh B KOJUICKTHBE U

P 1, Tema 1.1, 1.2, 1.3 I-o/c, 1.4, 1.5,
1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,

TectupoBanue
VYcerHbli onpoc
Maremarnueckuit
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KOMaHIae

2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8,4.9,4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

JHUKTaHT
NupuBunyansHast
CaMOCTOSTEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX PaboT
KontponbHas pabora

7.12,7.13,7.14,7.15,7.16, 7.17 Bemonuenne

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 9K3aMCHAIIMOHHBIX

P9, Temr1 9.1,9.2,9.3,9.4,9.5 3aJJaHui

P 10, Tems: 10.1, 10.2, 10.3,10.4

P11, Temsr 11.1, 11.2, 11.3 TT-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5

IT-o/c, 13.6

P 14, Temsl 14.1, 14.2,14.3,14.4, 14.5

IT-o/c, 14.6
OK 05. Ocy1ecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO ¥ IUCbMEHHYIO 1.6 YceTHBI onpoc
KOMMYHHKAIHIO Ha P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | Marematnaeckuii
TOCy/IapCTBCHHOM SI3BIKE 1232’ Temst 3.1, 3.2, 3.3 [-o/c, 3.4 JTUKTAHT
Poccuiickold Denepa ¢ | p g Teyyr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBALyabHAA
y4eToOM 0COOeHHOCTEe! -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COIIMAJILHOTO ¥ KyJIbTypHOTO | P 5 Temsl 5.1, 5.2 paboTta
KOHTEKCTAa P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3yIbTaToB

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

P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnsr 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P35, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,

7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

MPaKTUYECKUX padoT
KonTponbnas padbora
Brimonnenune
9K3aMEHaIlMOHHBIX
3aaHuI
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IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 TI-0/c,
11.4,11.5,11.6I1-0/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

OK 06. ITposBisaTh
IpaxaaHCKO-
MaTPUOTHUECKYIO TTO3UIIHUIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE MOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IIeUeT0BEYECKUX
LIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3ALUU
MEXHAIIMOHAIBHBIX U

P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11

P7 Teme1 7.1,72,7.3,74,7.5,7.6,

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

TectupoBanue
VYcerHblii onpoc
MareMaTU4eCKui
JHUKTAHT
NuauBunyanbHast
CaMOCTOSTEIbHASL
pabora
IIpencraBnenne
pE3yIbTaTOB
MPaKTUYECKHUX paboT

MEXPETUTHO3HBIX KonTtposnbHas padora
OTHOILUEHUM, IPUMEHATh Brimonnenue
CTaHJapTHI HK3aMEHAIIMOHHBIX
AHTUKOPPYIIIUOHHOTO 3aJaHAN
TTOBEICHHS

OK 07. CogaeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPaHEHUIO OKpYXKaroLel 1.6 YceTHBII onpoc
CPEJIBI, PECYPCOCOEPEKEHUIO, 12) 62’ Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
HPUMCHSTL SHAHHS 00 P 3, Temb1 3.1, 3.2, 3.3 [T-o/c, 3.4 AHICTaRT
M3MCHCHUM KIUMaTa, P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VIHAMBAIya/bHAA
TIPUHITUITBI OEPEHKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAs
MPOU3BOJICTBA, I3 (HEKTUBHO P 5, Tems1 5.1, 5.2 paborta
JICVCTBOBAThH B P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BbIYAIHBIX CUTYyaIUAX 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6

MPaKTUYECKUX PabOT
KonTponpHas pabota
Brimonnenue
K3aMeHaAIIMOHHBIX
3aJaHuN
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P 1, Tema 1.3 [T-o/c, 1.4, 1.5 TectupoBanue
[IK 3.1. YuacTsoBath B P2, Temn 2.2,2.3,2.4,2.5 TI-o/c, 2.6 VerTHBii ompoc
[IaHAPOBAHMH PaGOThI P 3, Temsi 3.2, 3.3 TT-o/c, 3.4 MaTemaTieckui
LCPCOHATIA P 4, Temnr 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 1I-
MPOH3BO/ICTBEHHOTO olc, 4.8, 4.9, 4.10, 4.11 AHICTAtT
HOApa3aeIeHus P 5, Tembr 5.2 WnnusunyanbHas
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, CaMOCTOATC/IbHA
6.7 I-0/c, 6.8, 6.9, 6.10 I-o/c, 6.11 pabora
P 7, Tems 7.16,7.17 Hpencrasnenue
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pe3yabTaTOB
P9, Temsr 9.4,9.5 MPaKTUYECKUX padoT
P 10, Temsr 10.4 KonTponbHas padora
P11, Temsr 11.3 IT-o/c, 11.4, 11.6 I1- BeinosnHeHue
o/c, 11.7 3K3aMEHAIIMOHHBIX
P12, Temur 12.4 3a7aHui
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
IT-o/c, 13.6, 13.7
P 14, Temsr 14.1, 14.2, 14.5 IT-o/c, 14.6
IIK 3.2. P1, Tema 1.31I-0/c,1.4,15 TectupoBanue
OpranuzoBbIBaTh paboTy P2, Tems1 2.2,2.3,2.4,2.5I1-0/c, 2.6 Y CTHBII onpoc
KOJUIEKTHBA P 3, Temsr 3.2, 3.3 IT-o/c, 3.4 MaTeMaTHaecKuii
HCITOJIHUTEIICH P 4, Temsr 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 II-
o/c, 4.8,4.9,4.10,4.11 AHICTAHT
P 5, Tembl 5.2 NunuBunyansHas
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOATEIbHAS
6.7 T1-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora
P 7, Tems 7.16, 7.17 IlpencraBneHne
P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pe3yJIbTaTOB
P9, Tems1 9.4,9.5 MPaKTUYECKUX padoT
P 10, Temsr 10.4 KonTtponbHas pabora
P11, Temsr 11.3 I1-o/c, 11.4, 11.6 11- Brimongenue
o/c, 11.7 3K3aMEHAITMOHHBIX
P 12, Temnr 12.4 3a1aHuit
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5
II-o/c, 13.6, 13.7
P 14, Temnr 14.1, 14.2, 14.5 IT-o/c, 14.6
IIK 3.3. P 1, Tema 1.3 I1-0/c, 1.4, 1.5 TectupoBanue
AHaTM3UPOBATH P2, Temsr 2.2,2.3,2.4,2.511-0/c, 2.6 Y eTHEII onpoc
pe3yNbTaThI P 3, Temsr 3.2, 3.3 I1-0/c, 3.4 MaTeMaTuaeckuii
JeITEeIbHOCTH P 4, Temsr 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 II-
KOJIJIEKTHABA 0/c,4.8,4.9,4.10,4.11 FIHKTART
HCITOJTHUTENICH P5, Temrr 5.2 VnpmenpyansHas
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CamMOCTOATCIbHAA
6.7 T1-0/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora
P 7, Tems: 7.16, 7.17 lpencrasnenue
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pe3yabpTaToOB

P9, Temsr 9.4,9.5
P 10, Temsr 10.4
P11, Temsr 11.3 IT-o/c, 11.4, 11.6 I1-

MPAKTUYECKUX paboT
KonTtponsHas pabora
Brinonnenue
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o/c, 11.7

P 12, Temn 12.4

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5
IT-o/c, 13.6, 13.7

P 14, Temsr 14.1, 14.2, 14.5 T1-0/c, 14.6

9K3aMCHAIIlMOHHBIX
3aJIaHUN
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