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1. O0mas xapakTepucTHKA NPUMEPHOI pado4eii MporpaMMbl
0011e00pa3oBaTeIbHON TUCHUILINHBI «MaTeMaTHKa

1.1. MecToO

JTUCIHUILINHBI B

o0pasoBareabHoil nporpammsl CIIO:

O6meobpazoBaTeabHas
00111€600pa30BaTEIHLHOTO

00s3aTEeIbHOM

IUCIUILIINHA
YacThIO

CTPYKTYpe

npogeccuoHaIbLHOU

«Marematuka
oOpazoBarenbHON

SIBJIIETCS
LIUKJIA

nporpammbl B cootBerctBUM ¢ DI'OC  CIIO no cneyuanvnocmu:  15.02.09
AJTUTUBHBIE TEXHOJIOTHH

1.2. lesu u muIaHUpyeMble Pe3yJbTAThl OCBOCHUS JUCIUIIIHHBI:

1.2. Ileab AMCHUIIHHBI

Conepxanue IPOrpPaMMBbl o01reo0pazoBaTenbHON JUCIUTUTUHBI
«MaremaTuka» HampaBlI€HO Ha JIOCTHXKEHUE pe3yJbTaTOB €€ HU3Y4YeHUs B

cootBercTBUM € TpeboBanusiMu PI'OC COO c yuderoM mnpodeccuoHaIbHON
HarnpasyieHHocTH OI'OC CIIO.

1.3.

Iliianupyemsie

pe3yJabTarbl  OCBO

eHnst  00mIeo0pa3oBaTeIbLHOM

aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Oco6o¢ 3HaYeHHE TUCIUIINHA UMeeT TIpu ¢opmupoBanun U pa3Butun OK u

IIK

Oo0mue
KOMIIETEeHIIUU

IInanupyemsble pe3yJbTaThl 00y4eHHs

Oo0mue

JAucuunimHapHbie

OK 01 Breibupats
CIIOCOOBI peLICHUS
Baaqy
pogeccuoOHaTbLHO
11 1eITeIbHOCTHU
MPUMEHUTETBHO

K pa3JInYHbIM
KOHTEKCTaM

TOTOBHOCTh K TPYyIy, OCO3HAHHE

[IEHHOCTH MacTepCTBa, TPYAOIIO0HE;
aKTUBHOMU

TOTOBHOCTH K

eI TETbHOCTH TEXHOJIOTHYSCKOM

14 COILIMATLHOM HaIIpaBJICHHOCTH,
CITOCOOHOCTH WHHUIIUUPOBATD,
[JIaHUPOBATH u CaMOCTOATCIIBHO|

BEITTOJHATH TAKYIO I€ATEIbHOCTB;
- UHTEpeC K pa3InyHbIM chepam|
Mpo¢eCCHOHATBHON NEATETHHOCTH,

OBnaneHue YHUBEpCAIbHBIMHY|
y4eOHBIMU [I03HABaTEJIbHBIMY]
NICHCTBUSAMU:

a) 0a30BBIC JJOTHYECKHE JICHCTBHS:
- CaMOCTOATEIHHO (POPMYITHPOBATH U

-BJIAJICTh METOJIaMH JIOKA3aTeNbCTB,
QJITOPUTMAMHU PEIICHHS 33]a49; yMEHHUE
(bopMyITUPOBATH ONPECIICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX,
[IPOBOJIUTH JJOKa3aTeIbHbIE
paccyKIeHUs B XO/I€ PELICHUs 3a1ay;
- YMETh OIEPUPOBAThH MOHATUIMU:
CTETeHb YucIa, Jorapudm uucia;
YMEHHUE BBITIOJHSATH BEIYMCIICHHUE
BHaYEHUI U MpeoOpa3oBaHUs
BBIPOKEHUI CO CTETICHSIMU U
iorapugpmamu, mpeoodpazoBaHUs
IPOOHO-pallMOHATILHBIX BBIPAKEHUI;

- YMETh OIIEPUPOBATH MOHATUAMU:
palMoHaIbHbIE, HPPALIIOHAIILHBIE,

AKTYyaJIU3UpPOBATH npobiemy,

ITOKa3aTCIbHBIC, CTCIICHHBIC,




[pacCMaTpruBaTh €€ BCCCTOPOHHC,

YCTaHaBJIMBATb CYHICCTB SHHBIN

[IPpHU3HAK HJIN OCHOBaHU JJIA

CpaBHEHU, KiIaccupukauum — u
000O0IIICHHS;
OIIPEICTATh LENU JIeSTEIbHOCTH,

3a/1aBATb MIapaMCTPbl U KPUTCPUHN HX

JTOCTHIXKCHUSA

BBISABJIATD 3aKOHOMCPHOCTHU H

[IPOTUBOPCUUA B PpPaCCMaTPUBACMBIX|

SIBJICHUSX,

- BHOCHUTH KOPPEKTUBBI B
NEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIAM,
OLICHUBATh  PUCKH  IIOCJIECIACTBUM
NIEATEIbHOCTH;

- pa3BMBaTh KPEATHMBHOE MBIILICHUE
[IpY PELICHUHN KU3HEHHBIX MPOOJIEM
0) 6a3oBBIC HCCJICIOBATEIILCKUC
e CTBUA:

BIQJIETh  HaBBIKAMH  y4eOHOA
MICCIICIOBATEIIbCKOW W MPOEKTHOU
eI TeIbHOCTH,

pasperieHus mpoodieM;

HaBbIKaMH|

- BBISBJIATH IPUYMHHO-CIICICTBCHHbIE
CBA3M M AaKTyaJIU3upoBaTh 3ajady,
BbIIBUT'aTh T'HIIOTE3Yy €€ PCUHICHUA,
HaXOIUTh APTYMCHTBI JIIs
IT0Ka3aTeNIbCTBA CBOUX YTBEPKICHUN,
3a1aBaTh IMapaMeTpbl W KpUTEpUU
[peLICHUS;

- AHAJIM3UPOBATh IIOJYYEHHBIE B XO/€E
peneHus 3a1a4u pe3ynbTaThl,

KPUTHYCCKU OLICHUBATh HX]

TOCTOBEPHOCTb, IIPOTHO3UPOBATH
3MEHEHNE B HOBBIX YCIIOBUSIX;

YMETh
[TI03HABATCIIBHYI0 M IMPAKTUYECKYIO

o0acTu KUBHECACATCIIBHOCTH,

NEPCHOCUTL 3HAHUA B

- YyMETh HMHTEIpUPOBATh 3HAHUS U3
[Pa3HBIX MTPEIMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIE nJe,
[IpeJIaraTb OpUrMHAIbHBIE MTOAXObI
1 PEILICHHUS;

M CIIOCOOHOCTh WX HCIIOJIb30BAaHUSA B

lorapupmMuIecKue,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETh OIEPUPOBATH MOHATHIMU:

(G yHKIMSI, HeTIpepbIBHAS (QYHKIINS,
[IPOM3BO/IHAS, IEPBOOOPA3HAs,
OIpe/IeIeHHbI UHTErpall; yMeTh
HaXO/IUTh IPOU3BOJHBIE
PIIEMEHTAPHBIX (DYHKIIHMA, HCTIONIB3YS
CIpaBOYHBIEC MAaTE€PHAJIbl; UCCIIEIOBATD
B IPOCTEHIINX CIy4asx QyHKIUHU HA
MOHOTOHHOCTH, HAXOJIUTh HANOOJIbIIHE
M HAMMEHbINE 3HaUYCHUsI (PYHKIMA;
CTPOUTH I'pa)IKM MHOTOUJIEHOB C
MICIIOJIb30BaHUEM alapaTa
MaTeMaTHYeCKOro aHaJIN3a; IPUMEHSTh
MIPOM3BOIHYIO IIPH PEUICHUHN 3a7a4 Ha
BI)KEHUE; PEIIaTh MPAKTHKO-
OpUEHTHPOBAaHHBIE 33/1a4H Ha
HarOOJIbIINE M HANMEHBIITNE
3HAYEHUs, Ha HAXOXKICHUE ITyTH,
CKOPOCTHU M YCKOPEHUS;

- YMETh OIIEPUPOBATh MOHATUIMU:
panroHagbHast QyHKIMS,
Moka3zarenabHas (QyHKIMS, CTEIICHHAs
(bynkuus, morapudmMudeckas QyHKIHA,
TPUTOHOMETPHUYECKUE (DYHKITHH,
0OpaTHbIe GYHKIINN; YMEHHUE CTPOHUTH
rpadyKy U3y4eHHBIX (PYHKIIHH,
MICTI0JIb30BaTh TPaGUKH IPU U3YUEHUH
[IPOIIECCOB U 3aBUCUMOCTEH, pH
[pELLICHUHU 3aJ1ay U3 IPYTUX Y4eOHbIX
[IPEeIMETOB U 33]a4 U3 peabHOM
PKH3HH; BEIpaXXaTh (OpMyITaMu
3aBHCUMOCTH MEXy BEITUYNHAMH,

- YMETh pelIaTh TEKCTOBBIE 33/1a4H
[Pa3HBIX THIIOB (B TOM YHCJIE Ha
[IPOLICHTBHI, JOJIM U YaCTH, Ha
BIDKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a41 U3
00J1aCTH YIpaBJICHUs JIUYHBIMHU U
ceMeHbIMU (PMHAHCAMM ); COCTABIIATH
BBIpKCHUS, YpaBHEHHsI, HEPAaBEHCTBA
M FIX CHCTEMBI 110 YCIIOBHIO 33/1a4H,

MCCJICO0BATh MMOJTYYCHHOC PCIICHUE U




MO3HaBaTEILHOUN "u
[PaKTUKE

COLIMAJILHOH|

OIICHUBAThH MPABAONOT00HOCTh
PE3yJIbTATOB,

- YMETh OIEPUPOBATH MOHATHIMU:
cpeaHee apupMETHYECKOEe, MEHaHa,
Han0oJIbIIIee M HAMMEHbIIIEe 3HaYCHNU,
pasmax, IUCIepCHsl, CTaHJapTHOE
OTKJIOHEHUE YUCIIOBOrO HAa0opa; yMeTh
M3BJICKATh, UHTEPIPETUPOBATh
MH(pOpMAINIO, TIPEACTABICHHYIO B
TabIuIax, Ha IarpaMMmax, rpadukax,
OTpakarollyt0 CBOMCTBA PEAIbHBIX
[IPOIIECCOB U SIBJICHUH; MPE/ICTABIISATh
MH(OPMAIIHIO C ITOMOIIBIO TAOIHIT 1
arpaMm; Ucciae10BaTh
CTAaTUCTHYECKUE JTAaHHbIC, B TOM YHCIIE
C IPUMEHEHUEM Irpa)uuecKUX METOJI0B
1 3JICKTPOHHBIX CPE/CTB;

- YMETh ONEPUPOBATH MOHITHIMU:
CITy4alHBIN OIBIT U CIIy4aiiHOE
cOOBITHE, BEPOATHOCTD CIy4dailHOro
COOBITHUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIOJIb30BAaHUEM
rpadMuecKux METOI0B; IPUMEHSTh
(OpMYIIbI CIIOKEHUS U YMHOXKECHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haKThI
1 OPMYIIBI TIPH PEILICHUH 3a]1a4;
OIIEHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4ailHBIMU
BEIIMYMHAMU; YMEHHE TPUBOIUTH
[IpUMEpBI MPOSIBICHUS 3aKOHA
OOJIBLINX YKCEI B IPUPOIHBIX U
0OI11eCTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBATH MOHATUIMU:
TOYKa, PsMasi, TUIOCKOCTH,
MPOCTPAHCTBO, IBYTPAaHHBIN YTOJI,
CKPEIBAIOIINECS MIPSIMBIE,
MapajuieIbHOCTh U
MEepIEeHANKYIAPHOCTD MPSIMBIX U
[JIOCKOCTEH, Yroi MeX1y NPsIMBbIMH,
YTOJI MEXKAY MPSAMON U MIIOCKOCTHIO,
YTOJI MEXKAY MIIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHE
MEXTy IPSIMBIMH, PACCTOSTHUE MEXITY
[UIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh
[pY PEUICHNN 33124 U3yYeHHBIC (haKThI




1 TEOpEMbI TUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl 0OBEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIEPUPOBATH MOHATHIMU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHHKa, KYO,
apajuiesienurel, Ipu3Ma, mupamMuia,
(burypa v mOBEpXHOCTh BPAILICHHUS,
[UIMHAP, KOHYC, map, cdepa, ceueHust
(burypsl BpaleHus, INIOCKOCTb,
Kacaromasicsi cepbl, MIITUHAPA,
KOHYCa, IUIOIIAb TOBEPXHOCTH
UpaMUJIbl, TPU3MBI, KOHYCa,
[IAJTUHIPA, TI0MAb chephl, 00beM
KyOa, MPsIMOYTOJILHOTO
napauiesienune/1a, MupaMubl,
MPU3MBI, HWIMHAPA, KOHYCa, [apa;
YMEHHE H300pakaTh MHOTOTPAaHHUKH U
MMOBEPXHOCTHU BPAIICHUS, HX CCUCHHS
OT PYKH, C TIOMOIIBIO YE€PTEHKHBIX
MHCTPYMEHTOB M 3JICKTPOHHBIX
CPE/CTB; YMCHUE PACIIO3HABATh
CUMMETPHIO B TPOCTPAHCTBE; YMEHHUE
pacrio3HaBaTh MPABUIIbHBIC
MHOTOTPaHHHKH,

- YMETh OIEPUPOBATH MOHITHIMU:
ITBI)KEHUE B POCTPAHCTBE, TIOJJO0HBIE
(urypsl B IpOCTPAHCTBE;
MCTIOJTH30BaTh OTHOIICHHUE TIOMIA e
MOBEpXHOCTEH U 00HEMOB MOI0OHBIX
(buryp npu pereHun 3aaay;

- YMETh BBIYHCIIATH TEOMETPUUECKHE
BETMYMHBI (JUIMHA, YTOJI, MJIOLIA]b,
00BeM, IITONIAb TOBEPXHOCTH),
MCTIONB3Ys M3y4eHHbIE (DOPMYITBI U
METOJIBI;

- YMETh OIEPUPOBATH MOHITHIMU:
[PSIMOYTOJIbHAsI CCTEMa KOOPMHAT,
KOOPJMHATHI TOUYKH, BEKTOP,
KOOP/AMHATHI BEKTOPA, CKAIAPHOE
[IPOM3BEACHUE, YOI MEKIY
BEKTOpaMH, CyMMa BEKTOPOB,
MPON3BEACHNE BEKTOPA HA YHUCIIO;
HAXO/UTh C TOMOIIBIO N3yYEHHBIX
(hOpMyYJT KOOPJIUHATHI CEPETUHBI




0Tpe3Ka, pacCTOSTHUE MEXKY JBYMs
TOYKAMU;

- YMETb BBIOMPAThH MOAXOAAIIMM
M3Y4YEHHBIN METOA JUIsl pELICHUS
3a/1a4u, paclo3HaBaTh
MaTemaThueckue (hakTbl U
MaTeMaTH4eCKUe MOJIEIH B
[IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE
[IPUBOJIUTH IPUMEPBI MATEMATUUYECKUX
OTKPBITUI POCCUNCKON U MUPOBOU
MaTeMaTUYECKON HAYyKH.

- YMETh ONIEPUPOBATH MOHATUAMMU:
OIpe/ieJICHUE, aKCHOMa, TEOpEMa,
CJIe/ICTBUE, CBOMCTBO, IPU3HAK,
TOKa3aTeNIbCTBO, PABHOCUIIbHBIE
(OpMyJIMPOBKH; YMEHHUE
(dbopMyIpoBaTh 0OpaTHOE U
[IPOTUBOIMOJIOKHOE YTBEPKACHUE,
[IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPDI, UCII0JIB30BaTh METO/
MaTeMaTHUYeCKOW UHIYKLIHH;
[IPOBOJIUTH TOKA3aTEJIbHbIC
[PacCy’KJICHHUs IPU PEIICHUH 3a]a4,
OLICHUBATH JIOTUYECKYIO IMPABUIIBHOCTh
[pacCyKJICHUH;

- YMETb ONEPUPOBATH MOHATUIMU:
MHO>KECTBO, ITOJIMHOKECTBO, Ollepaliu
HaJ MHOXXECTBAMU; YMEHUE
MCII0JIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN anmnapar JJis
ONMCAHUS PEATIBHBIX IIPOLIECCOB U
SIBIICHUM TIPU PELLEHUH 3a/1a4, B TOM
qriciie U3 APYruX y4eOHbIX IPEIMETOB;
- YMETb ONEPUPOBATH MOHATUIMU:
rpad, cBs3HBIN Tpad, 1epeBo, UK,
rpad Ha MIOCKOCTH; YMEHUE 33/1aBaTh
1 OMHUCHIBATH Tpadbl Pa3IMYHBIMU
crioco0amu; UCIOIB30BaTh rpadsl Ipu
PEIIEHNN 3a]a4;

- YMETh CBOOO/THO OIIEPUPOBATH
[OHATUSIMU: COUETAaHUE, IEPECTAHOBKA,
UHICIIO COUETAaHUM, YHCIIO
repecTaHoBOK; OnHOM HproToHa;
YMEHHE MPUMEHSITh KOMOUHATOPHBIE




(bakThl U pacCyKICHUS ISl PELICHUS
3ajay;

-YMETh OIIEPUPOBATDH MOHATHAMU:
HATypaJIbHOE YNCIIO, 1IEJI0E YUCIIO,
OCTaTOK 10 MOJYJIIO, PAllMOHAJIBHOE
U1CII0, UPPALMOHAIBHOE YHCIIO,
MHOYECTBA HaTypalbHbIX, IIEJIbIX,
PaLlMOHATIBHBIX, AEHCTBUTEIbHbBIX
UM CCII; YMCHHUC UCITIOJIB30BATh
[MPU3HAKH ACIIMMOCTH, HaMEHBIITHH
06H.[HI>1 ACIIUTCIIb U HAUMCHBIIICC
oO1m1ee kpatHoe, anroput™ EBkiuaa
[IpY PELICHUH 3a/1a4; 3HAKOMCTBO C
Pa3IMYHBIMU [TO3ULIMOHHBIMU
CHUCTEMaMM CUMCIICHHUS;

- YMETh CBOOOJHO OIIEPUPOBATH
[TOHSATHUAMU: CTCIICHD C LICJIbIM
[T0Ka3aTeyieM, KOPEHb HATypaJlbHOU
CTETICHU, CTETICHb C PAllHOHAIEHBIM
[10Ka3aTeseM, CTENEHb C
eCTBUTENIBHBIM (BEILIECTBEHHBIM)
[okaszaresueM, Jorapudm gyucia, CUHYC,
KOCHHYC U TAHI'€HC IPOM3BOJILHOTO
RU(WER

- YMETh OIIEpUPOBATh MOHATUIMU:
TOKIECTBO, TOXKICCTBEHHOE
[peoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUHN U
HEPABEHCTB, PABHOCUIBHOCTh
YpaBHEHMI, HEPABEHCTB U CUCTEM,
paloHaJIbHBIE, HPPALlIOHAJIBHBIE,
[oKa3aTesbHbIC, CTETIEHHBIE,
lorapugpmMuyecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHNUS,
HEPaBEHCTBA U CHCTEMBI; YMEHHE
peIaTh YpaBHEHHUs, HEPABEHCTBA U
CUCTCMBI C TIOMOIIBIO PA3JINYHBIX
[IPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh YpaBHEHHUS,
HEpaBEHCTBA, X CUCTEMBI JJIs
[PECIICHUA MaTEMATHYCCKUX 3aaa4 U
3ajad 13 pa3IMYHBIX 00J1acTel HAYKHU U
[peaTbHOU KU3HU,

-yMeTh CBOOOJ/IHO ONEPUPOBATh




MOHATUSAMHU: TpaduK QYHKIINH,
oOpaTHas PyHKIUS, KOMIO3HULIUS
byHKUMH, TUHEeHHAS QYHKIUS,
KBapaTU4Hasl PYHKLUS, CTCIICHHAS
(yHKLMS C LIEIbIM [T0Ka3aTelleM,
TPUTOHOMETPUUYECKUE (PYHKIMH,
0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKLNY, TOKa3aTeIbHas U
orapumuyueckas QyHKUNUU; YMEHHUE
CTpOUTH TpapuKu PYHKIHU,
BBITTOJIHATH MPE0O0pazoBaHusl rpauKkoB
(b yHKIUH;

YMEHHUE MCII0JIb30BaTh rpauKu
(yHKUUH 17151 U3y4EHUs POLIECCOB U
3aBUCUMOCTEH MPH peLeHUH 3ajjay U3
NPYruX y4eOHbIX IPEIMETOB U U3
[peabHON JKU3HU; BBIPAKATH
(hbopMyIaMu 3aBUCUMOCTH MEXKITY
BEITMYMHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH
[OHATUSIMH: YETHOCTb (DYHKIINH,
[epUOIMYHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (YHKIINHY,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(byHKLMH, HanOoblIee U HAUMEHbIIIee
3HAa4YCHUs QYHKIUU HA IPOMEKYTKE;
YMEHHUE TIPOBOANTH UCCIIEIOBAaHHE
byHKINY,

YMEHHUE HCIIOJIb30BaTh CBOMCTBA U
rpaduKy GYHKUUHN IS peleHUs]
YpaBHEHHI, HEpaBEHCTB U 337134 C
apameTpamu; U300paxaTh Ha
KOOP/IMHATHOH MJI0CKOCTH MHOXKECTBA
[PELICHUI YpaBHEHUI, HEPABEHCTB U UX
CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH
MOHATUSMHU: TTOCIIEIOBATEIHHOCTD,
apuMeTHyecKas Mporpeccus,
reoMeTpHuecKas porpeccus,
OeckoHEeuHO yObIBaromIast
reoMeTpHUEecKas POrpeccHsi; yMeHHue
3aJaBaTh MOCJIEIOBATEIIEHOCTH, B TOM
YHCIIE C TTOMOIIBIO PEKYPPEHTHBIX
bopmyu;

- YMETh OIEPUPOBATH MOHITHIMU:
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HEMPEPbIBHOCTD (DYHKITMH, aCUMITTOTHI
rpaduka QyHKIUH, IepBasi ¥ BTOpas
[POM3BOIHAS (PYHKIIUH,
reOMETPUUCCKUI U (PU3NIECKUNA CMBICIT
[IPOM3BOIHOM, IEpBOOOpa3Hasi,
OIpe/IeIIeHHbII UHTErpal; yMEHUe
HaXOJUTh ACUMITOTHI Ipaduka
(yHKLNHU; YMEHHE BBIYUCIIATh
[IPOM3BOIHBIE CYMMBI, IIPOU3BEICHUS,
YaCTHOT'O M KOMITO3UIIMU (PYyHKIIUH,
HAXO/IUTh YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIUH,

YMEHHUE MCII0JIb30BaTh IPOU3BOIHYIO
U1 ucciieioBaHusl QYHKIMM, 171
HAXO0XKJICHUS HAWTy4Ilero pereHus B
[IPUKJIAJHBIX, B TOM YHCJIE COLMAIbHO-
PKOHOMHYECKUX U (PU3UIECKUX
3ajadax, JJsl ONpeesieHsI CKOPOCTH U
YCKOPEHHST; HaXOAUTh IUIOUIA U H
00BEeMBI PUTYP ¢ TOMOIIBIO
MHTErpajia; IPUBOAUTE IIPUMEPHI
MaTeMaTH4eCKOr0 MOJIEIIMPOBAHUS C
[MOMOIIbI0 AU(depeHITnATBHBIX
YpPaBHEHU;

- YMETh OIIEpPUPOBATh MOHATHIMHU:
KOMIIJIEKCHOE YHCII0, COTPSKEHHBIC
KOMIIJIEKCHBIE YMCIIa, MOAYJb U
ApTYMEHT KOMIUIEKCHOTO YHCJIa,
(opma 3armrcu KOMIUIEKCHBIX YUCEelT
(reomeTpuyeckas,
TPUTOHOMETpHUYECKast U
anreOpandeckas); yMeTb POU3BOJUTH
apupMeTHYeCKre JeHCTBUSA C
KOMIIEKCHBIMHU YW CIIaMU; TIPUBOTUTH
MPUMEPHI HCTIOIB30BAHUS
KOMILIEKCHBIX YHCET;

- YMETbh CBOOOJIHO ONIEPUPOBATH
MOHATUSIMH: CpeJlHEe
apupmeTnyecKoe, MeJ1aHa,
HarOoJIbIIIee M HAUMEHbIIIee 3HAYEeHUS,
pasmax, TUCIepcHsi, CTaHIapTHOE
OTKJIOHEHUE TSI OTIMCAHUS YUCITOBBIX
ITAaHHBIX; YMEHUE UCCIIECI0BATh
CTaTUCTHYECKUE TAHHBIE, B TOM YHCIIE
C MpUMEHEHUEM IpahUIeCKUX METOJIOB
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1 3JICKTPOHHBIX CPE/ICTB; TpapruecKu
MICCIIEIOBAaTh COBMECTHBIE
HaOJI0ICHNUS C TOMOIIIBIO JTHarpaMm
[pacCEeMBaHMs U JINHEWHOU PErpeCcCuu;
- YMETh HaXOJIUTh BEPOSATHOCTH
COOBITUI C UCTIOIB30BAHUEM
rpadMuecKux METOJ0B; IPUMEHATh
U1 peleHus 3a1a4d GopMyJIbl
CJIO’KEHUS] 1 YMHOXKEHUS
BEPOSTHOCTEH, (POPMYITY TOTHOM
BEpOSTHOCTH, hopmyiny bepnymm,
KOMOWHATOpHBIE (HaKTHI U (POPMYIIHI;
OLIEHUBATh BEPOATHOCTH PEATbHBIX
COOBITHII; YMEHHE OIIEPUPOBATH
[OHATUSMU: CIy4aiiHas BeJIMYMHa,
pacripesielieHue BEpOsATHOCTEH,
MaTeMaTHIeCKOe OKUIaHHE,
IUCTIepCHS U CTaHAAPTHOE OTKJIOHEHHE
CITydaifHOW BEJIMYHMHBI, (DYHKIUN
pacnpeseneHys U IIOTHOCTU
[PAaBHOMEPHOT0, IIOKA3aTEIbHOIO U
HOPMAaJIbHOT'O PAaCHpeesICHU; yMeHUe
MICTI0JIb30BaTh CBOMCTBA N3YUYEHHBIX
pacripe/ieIeHuil U1l pelleHns 3aa4;
3HAKOMCTBO C ITOHATUSMU: 3aKOH
OOJIBIINX YMCEIT, METO bl BEIOOPOYHBIX
MICCIIEI0BAHMM; YMEHNE IPUBOIUTH
MIPUMEPHI IPOSIBIICHUS 3aKOHA
OOJIBIINX YMCEI B TPUPOIHBIX
0OI11eCTBEHHBIX SIBJICHUSX;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSAMU: TOUKA, IpsiMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE3OK,
ITyd, TUIOCKUH yTOJI, IBYTPAaHHBIN yTroJl,
TPEXTPaHHBIN YroJl, NepeceKarIuecs,
MapaulebHbIe U CKPEIINBAIOIINeCs
MpsIMbIE, TAPAIIETBHOCTD U
MEepIEeHANKYIAPHOCTD MPSIMBIX U
[JIOCKOCTEH, Yroi MeX1y NPsIMBbIMH,
YTOJI MEXAY HPSMOM U TIIOCKOCTBIO,
YTOJI MEXKAY MIIOCKOCTSIMH; YMEHUE
MCTIOJTB30BATh TP PEIICHUH 33124
M3ydeHHbBIE (PAKTHI U TEOPEMBI
[UTAHUMETPHUH;, YMEHUE OIIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOLIEM
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MUpe; yMEHHE OTepHpOBaTh
MOHATUSMH: MHOTOTPaHHHK, CEYEHUE
MHOTOIpaHHHKA, TPABUIbHBIH
MHOTOTpaHHHK, TPU3Ma, THPAMH/Ia,
(urypa v NoBepXHOCTb BPALCHHUS,
LWIMHADP, KOHYC, Wap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUECHUS
KOHYCa U LIWJIMH/pa, NapajielibHble
OCHU MJIM OCHOBAHHIO, CEUCHUE 1I1apa,
MJIOCKOCTh, Kacaromasicst chepsl,
[UIMHAPA, KOHYCa; YMEHHE CTPOUTH
CeueHNe MHOTOTPaHHHUKA, U300pakaTh
MHOIOI'paHHUKH, (PUTYpBI U
[TOBEPXHOCTHU BPALIECHUS, UX CEUCHMUS,
B TOM YHCJIE C TIOMOIIBIO 3EKTPOHHBIX
CPEICTB; yMEHUE IPUMEHATh CBOUCTBA
reoMeTpHuecKuXx huryp,
CaMOCTOSITENIbHO (POPMYJIUPOBATH
OTIpe/IeIeHNUs N3y4aeMbIX QUryp,
BBIJIBUTATH TUIIOTE3bI O CBOMCTBAX U
[IPU3HAKAX T€OMETPUUYECKUX QUTyp,
00OCHOBBIBAaTh MJIM OIIPOBEPIaTh UX;
YMEHUE MPOBOAUTH KIacCU(UKALIUIO
(buryp no pazIMuHbIM IPU3HAKAM,
BBINOJIHATH HEOOXOJMBbIE
ITOTTOJTHUTEIILHBIE TOCTPOCHUS;

- YMETbh CBOOOJIHO ONIEPUPOBATH
MOHATUSIMU: IIJIOLAAb PUTyphl, 00BEM
(burypsl, BeIMYMHA YIJla, pAaCCTOSHUE
OT TOYKH J10 IJIOCKOCTH, PACCTOSIHHUE
MEXTy IPSIMBIMU, PACCTOSTHHE MEXTY
[JIOCKOCTSIMHU, IIJI0IAb chepsl,
[U10I1a b TOBEPXHOCTU UPAMHUIBI,
[pU3MBbI, KOHYCa, [IMINHIPA, 00BEM
KyOa, IPsIMOYTOJIBHOTO
napajuiesienune1a, MupaMuIbl,
MPU3MBI, HWIMHAPA, KOHYCA, [1apa;
YMEHHE HaXOJUTh OTHOILICHHE
00BEeMOB MOJOOHBIX (HUTYD;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSIMU: JIBU)KEHUE, TapaslIeIbHbIN
MepeHoC, CHMMETPHS Ha TUIOCKOCTH | B
MPOCTPAHCTBE, IIOBOPOT,
peoOpa3zoBaHue 1Mo00us, MOA00HbIE
(bUTypHI; yMEHHE pACIIO3HABATh
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[paBHbBIC U TOJOOHBIE (PUTYPHI, B TOM
qrciIe B IPUPOJIE, UCKYCCTBE,
ApXHUTEKTYpE; YMEHHE UCIIOIb30BATh
reOMETPHUECKUE OTHOIICHNUS,
HAXOUTh T€OMETPUYECKHIE BETUYUHbI
(myHA, yroJl, TJIoMa b, 00BEM) IpH
[PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX
[PEIMETOB U U3 PEAIbHOM JKU3HH;

- YMETh CBOOO/THO OIIEPUPOBATH
MOHATUSMH: MIPSIMOYTOJIbHAS CUCTEMA
KOOPJAWHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPJMHATHI BEKTOpA, CyMMa
BEKTOPOB, IPOU3BE/ICHUE BEKTOpa Ha
UHCII0, Pa3JI0kKEHHE BEKTOpa 110
0a3ucy, CKalsipHOE MPOU3BEACHHE,
BEKTOPHOE IIPOU3BENICHUE, YTOJI MEXKIY
BEKTOpAMH; YMEHHUE HCIIOIB30BATh
BEKTOPHBIN U KOOPJAMHATHBIN METOJ
TS pEeLIeHNs] TeOMETPHUYECKUX 3a/1a4 U
3ajiad IPYruX y4eOHBIX MPEAMETOB;
OTepUPOBATH MOHATUSIMU: MaTPUILIA
2x2 u 3x3, onpeaenuTesb MaTPUIIbI,
FEOMETPUUYECKUIN CMBICIT
OTIpeeTUTENS,

- YMETh MOJIEIMPOBATh PealibHbIC
CUTYyaIliy Ha SI3bIKE MATCMAaTUKH;
COCTaBIISITh BRIPAKCHHUSI, YPABHECHUS,
HEPaBEHCTBA U X CHCTEMBI 110
YCIIOBUIO 33J1a4M, UCCIIEIOBATh
[TOCTPOCHHbIE MOJIENHN C
MCIIONIF30BAaHUEM arrapara anreopsl,
MHTEPIPETHPOBATH MOTYUCHHBIN
[PE3YNbTaT; CTPOUTHh MaTeMaTHYECKHE
MOJIENTN C TIOMOIIIBIO TEOMETPHUIECKUX
MOHSTHI Y BEJIMYWH, PEIIaTh
CBSI3aHHBIC C HUMU TPAKTHYECKUE
3a]]au; COCTABIISTH BEPOSITHOCTHYIO
MOJIeTh 1 HHTEPIPETUPOBATH
MOJTy4YEHHBI Pe3ybTaT; peliaTh
[PUKIIAIHBIC 3a/1a4H CPEACTBAMHU
MaTEeMaTHYECKOTO aHalln3a, B TOM
YHCIIE COIMAThbHO-YKOHOMUYECKOTO H
(bM3UYIECKOTO XapaKTepa;

- YMEHHE BBIOMPATH 110 IXOTSATIHIA
METOJ [T PEIICHHS 3a]auu;
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[MOHMMaHKE 3HAUUMOCTHU MAaTEMAaTHUKH B
M3Y4EHUH IPUPOJIHBIX U
0OIIECTBEHHBIX MTPOIIECCOB U SIBJICHUN;
YMEHME pacro3HaBaTh IPOSIBICHUE
3AKOHOB MaTEMaTUKH B UCKYCCTBE,
YMEHUE IPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUM
[POCCUICKOM 1 MUPOBOMA
MaTeMaTU4eCKON HayKu

OK 02

M cmobp30BaTh
COBPEMCHHBIC
CpelICTBa MOUCKa,
AHaIH3a U
MHTEpIPETAIIT
MHGpOpMAINH, 1
MH(pOPMAaIOHHbIE
TEXHOJIOTHH IS
BBITTOJIHEHUS
3agaq
Mpo¢eCCHOHAIBHO
1 1esITeIbHOCTHU

B o0macT 1LEHHOCTHM HAYYHOTO
[O3HAHMSL:
-c(hOPMUPOBAHHOCTD

MHPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMCHHOMY  YPOBHIO  Pa3BHTHSI
HAyKd W OOIIECTBEHHOW IMPAKTHUKH,
OCHOBAaHHOTO Ha JHAJIOTe KYIBLTYP,
CIIOCOOCTBYIOIETO
CBOEI0 MeCTa B IOJIUKYJIBTYPHOM

OCO3HAaHUIO|

MIpe;
- COBEPILCHCTBOBAHUE S3BIKOBOM U
YUTATEIbCKOM KYJbTYPBI KaK

CpCacTBa B3aUMOJACUCTBUS MCKOY]
VIFOAbMH U IIO3HAHHA MUPA;

- OCO3HaHME LIEHHOCTH Hay4HOM
NesITeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISTh MIPOEKTHYIO "
MICCIIEIOBATENILCKYIO  JIESITEITLHOCTH)
WHIWBUYAIEHO U B TPYIIIIE.
OnnaneHue YHUBEPCATIbHBIMY|
y4eOHBIMU M03HABATEJIbHBIMU
NICHCTBUAMM:

B) paboTa ¢ MHpOpMaLueil:

BJIAJICTh HABBIKAMHU  ITOJyYEHUS
MH(OpPMaLUK U3 UCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEIILHO

OCYILIECTBIISATh TIOUCK, aHaJN3,
CUCTEMATU3AlMI0 M WHTEPIPETALHUIO
MH(DOpPMAllUK Pa3NUYHBIX BHUIOB W
(hopM TIpe/ICTaBICHHUS,

- CO37aBaTh TEKCThl B Pa3IUYHBIX

(dbopmaTax
MH(OpMAaLUK U 1EJIEBOM ayIUTOPHUH,

C Y4YeTOM Ha3HA4YEHUs
BbIOMpass ~ ONTHUMalbHYI0  (hopmy
[TPEACTABICHUS U BU3YyaIU3allHH;

OLICHUBATb

YMETh ONEPUPOBATH TOHITHIMH:
byHKIHS,
okazareiabHass (YHKIHS, CTEICHHAs
dbyHKIMS, Torapudmudeckas QyHKIus,

[parmoHaIbHAas

TPUTOHOMETPUYECKUE byHKIHIH,
oOpaTHbIe (DYHKINHU; YMEHHE CTPOUTH
rpaduKu M3YYEHHBIX GbyHKIUH,

MCTIOJIB30BaTh TPAapUKU TPU U3YUECHUH
[POLIECCOB 3aBUCUMOCTEH,

peIlIeHNN 3a7ad M3 JIPYIHX Y4eOHBIX

" npH
MpeIMETOB W 33Jad W3 pealbHOH
PKU3HU; BBIPAXKaTh dbopmynamu
3aBHCHUMOCTH MEXKIYy BEJIUYUHAMU;

YMCTh OICpUPOBATH IMOHATHAMU:

TOKJIECTBO, TOKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHHU U
HCPAaBCHCTB, PaBHOCHUIIBHOCTDH
YPaBHEHUI, HEPABEHCTB M CHCTEM,
[pallOHaJIbHBbIE, UppaLMOHAIIBHBIE,
[MOKa3aTelbHbIE, CTETICHHBIE,
lorapupmMuyecKue,

TPUTOHOMETPUUECKHE YPaBHEHUS,
HCPaBCHCTBA n CHUCTEMBI, YMECTb

pemarb ypaBHEHUS,
c

HEpaBEHCTBA U
CHCTEMBI MOMOIIBIO  PA3TUYHBIX]

[IPUEMOB; pewaTth YpaBHEHUS,

HEPABEHCTBA u CHCTEMBI C
apaMeTpoM; NPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, CHUCTEMBl sl

pCICHUA MATCMATHUYCCKUX 3alad U

ux

3aJ1a4 U3 pa3IU4HbIX 00JacTel HayKu U
[peaTbHOU KU3HU,

YMETh
[MOHATUSAMM: IBHKEHUE, MapaAJICIIbHBINA

cBOOO/JIHO  ONEpUPOBATH

JOCTOBCPHOCTD,

MEPCHOC, CUMMCETPUS HA MTJIOCKOCTH U B
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VICTUTUMHOCTD I/IH(I)OpMaI_[I/II/I, €C

COOTBCTCTBHUC IMpaBOBbBIM bal

MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCIIOIb30BaTh CpencTnal
MH(OPMAIIOHHBIX "
KOMMYHHKAI[HOHHBIX TEXHOJIOTHH B
pelIeHUN KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX H
OpraHHu3allMOHHBIX 3aga4d C
COOIII0ICHIEM TpeOoBaHuUM

HPrOHOMHUKH, TEXHUKH 0€30MacHOCTH,
UTUCHBI, pecypcocOepexeHus,
[IPABOBBIX M ATHYECKUX HOPM, HOPM|
MH(pOpMaMOHHOM 0€301MacHOCTH;

- BJIaJICTb HABBIKAMH PACIIO3HABAHH

124 3aIIUTHI nHpopmanumy,
H(OPMAIIMOHHOM Oe3omacHocTH
VIMYHOCTH

[IPOCTPAHCTBE, HIOBOPOT,
mpeoOpa3oBaHue MOJ00US, MOJAOOHBIE
(bUrypel; yMeTh pacro3HaBaTh PaBHBIC
1 TI0JJ00HBIE (UTYPBI, B TOM YHCJE B
pupose, HCKYCCTBE, apXUTEKTYypE;
YMETh HCIIOJIb30BaTh €OMETPUUYCCKHUE
OTHOIIICHUS, HAaXO/TUTH)
FCOMETPUYCCKHE BEIWYHMHBI (JJIMHA,
yroJI, IUIOINA/ab, 00bEM) MPH PEIICHUY]
3ajgad U3 APYruX Y4eOHBIX HPEAMETOB

1 U3 PeaIbHOM KU3HU

OK 03
[[manupoBaTh u
[peann30BbIBaTh
COOCTBEHHOE
rpodeccroHanbHO
€ 1 TUYHOCTHOE
pa3BUTHE,
MpeIIPUHIMATEITH
CKYIO
NesITeIbHOCTD B
pogeccuoOHaTbLHO
i cdepe,
MCIIOJIb30BATh
BHAHUSA T10
(buHaHCOBOM
FPaMOTHOCTH B
Pa3TMYHBIX
PKU3HEHHBIX
CUTYaIUsIX

B ob6mnactu 1yxOoBHO-HPaBCTBEHHOI'O

BOCITUTAHUS:
-- c(hOpMUPOBAHHOCTH|
HPABCTBEHHOT'O CO3HaHMs,
PTUYECKOTO MOBEICHNUS;

- CIIOCOOHOCTD OLICHUBATL CUTYALIUIO
1 IPUHUMATb OCO3HAHHBIC PCHICHUA,
Ha

OPUEHTHPYSICh MOPAJIBHO-

HPABCTBEHHBIC HOPMBI U IIEHHOCTH;
- OCO3HAaHHME JMYHOIO BKJIaJa B
[IOCTpOEHHE YCTOWYMBOIO OYAYILEro;
- OTBETCTBEHHOE OTHOLIEHUE K CBOUM|
POIUTENSIM U (WIM) APYTUM 4JIeHaM
CEMbHU, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHSA LEHHOCTEH
CEMEHHON JKU3HU B COOTBETCTBHUHU C
TpaguuusiMuA HaponoB Poceun;

OBnaneHue YHHMBEpCAIbHBIMU
[PEryIATUBHBIMU JE€HCTBUAMMU:

a) CaMOOpranu3anus:

YMETb ONEPHUPOBATH ITOHATUSAMH:

palrioHaIbHbIE, UppalMOHANIbHBIE,
MOKa3aTelbHbIE, CTETICHHBIE,
morapudmuueckue,

TPUTOHOMETPUYECKUE ypaBHEHUS U

HEpPaBEHCTBA, HX CUCTEMBI;
- YMEThb ONEpPUPOBATH TOHATHIMHU:
MHOTOTpaHHUK, CEUCHNE
MHOTOTpaHHUKA, KyO,
napajuieNienure]l, Ipu3Ma, HpaMHIa,
¢durypa M TMOBEPXHOCTh BpalleHUs,

LUJIMHAP, KOHYC, 1Iap, C(I)epa, CCUCHUA

burypsl BpallleHus, IIOCKOCTb,
KacaroIasics cdepsl, HWIMH]IPA,
KOHYCa, IUIOIIAh MMOBEPXHOCTH
[T PAMH/IBI, MIPU3MBI, KOHYcCa,

ATUHIpPA, TUIOMAAL Ccdepbl, 00beM

KyOa, MPSIMOYTOJIBHOTO
MapajuieNenunenaa, MUPAMHU/IBI,
[pU3MBI, [UIUHApPA, KOHYCa, IIapa;

YMCHUC I/I306pa)KaTL MHOT'OT'paHHUKHU Y
IMMOBCPXHOCTU BpalllCHUA, UX CCUCHUS

OT PYKH, C TIIOMOLILIO YCPTCIKHBIX|
MHCTPYMCHTOB n OJICKTPOHHBIX|
CPCACTB, YMETH paciio3HaBaTh,

CHUMMETPUIO B TIPOCTPAHCTBE; YMETh

- CaMOCTOATENbHO  OCYIIECTBIIATH
[103HABATEIbHYIO NeSITeIbHOCTD,
BBISABJISATH HpO6J’I €Mbl, CTaBUTh H
hopmyTupoBaTh COOCTBEHHBIE
3aj1aun B o0pa3oBaTeNbHOM
JICATCIIBHOCTH u JKN3HCHHBIX
CUTYyalUsX;

[paCIio3HaBaThb IIPpaBHUJILHBIC
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- CaAMOCTOATCIBHO COCTaBJIATH IIJIaH

pelieHuss mpobIeMbl ¢ y4eTOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CriocoOCTBOBaTh (hOPMHUPOBAHUIO |
[IPOSIBJICHUIO IIUPOKON SPYAHMLIHUH B
[pa3HbIX 00JaCTAX 3HAHUMN, IIOCTOSHHO
MOBBIIIATH CBOW 00pa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh TPHEMBI  pedIeKcuyl
JUIS  OLICHKM CHUTyaluu, BBIOOpA
BEPHOT'O PELLICHHUS;

- yMEThb OLEHUBAThb PHUCKU W

CBOCBPCMCHHO IIPpUHHUMATL PCHICHH:A
110 X CHUIXKCHUIO,

B) SMOIIMOHAIbHBIN HWHTEIUIEKT,
[peIoIaratonii
c(hOpMUPOBAHHOCTH:
BHYTpPCHHEH MOTHUBAIHH,
BKJTFOYAFOIICH CTpEMIICHUE K
NIOCTYDKEHUIO  IIIM W YCIIeXY,

OIITUMU3M, HTHUIITUATUBHOCTb, YMCHUC

leficTBOBaTh, MCXOJd U3 CBOHX
BO3MOXKHOCTEI;

- SMITATHH, BKJTIOUAIOIIEH
CITOCOOHOCTD MMOHUMATH|

PMOILIMOHAIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €0 MPU OCYLIECTBIECHUY]
KOMMYHHUKAI[MH,  CHOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

COMMAaJIbHBIX

HaBBIKOB,
BKJIFOYAFOIIHX CIIOCOOHOCTE
BI)ICTpaI/IBaTI) OTHOIIICHUA C I[pyTI/IMI/I
3a00THUThCH,

VIFOAbMU, IPOABJIATDH

MHTEpEC U pa3periaTb KOH(IUKTHI

MHOT'OI'PaHHUKU

- YMETb ONEPUPOBATH TOHATUSIMHU:
[PSIMOYTOJIbHAST CHUCTEMa KOOPJWHAT,
KOOPIUHATHI TOYKH, BEKTOpP,
KOOpJIMHATHl ~ BEKTOpa,  CKAaJSPHOE
[POM3BE/ICHNUE, yroi MEX1Y)|
BEKTOpaMU, cyMMa BEKTOPOB,

[IPOMU3BCACHUEC BCKTOpPAa Ha YHCIIO,

HAXOJUTh C IOMOLIBIO H3YYCHHBIX|

(bopmyr
OTpE3Ka, PACCTOSHUE MEXAY IBYyMs

KOOPJAWHATHI CepearHbI

TOUYKaMU

OK 04

D dexkTnBHO
B3aMMO/IeHCTBOBA
Th U paboTaTh B
KOJIJICKTHBE U
KOMaH1e

TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH y
CaMOOIPEEIICHHUIO;

-OBJIa/ICHUE  HaBbIKaMU  y4eOHOA
MICCIIEA0BATENbCKOM, TPOEKTHOW U
COITMAJIBHOM JAeSITEIbHOCTH;
OBnaneHue YHHUBEpCaIbHBIMU

YMCTL OIICPpUPOBATH TMOHATHAMU:

CIIy4yalHBII  ONBIT U  CIy4alHOE
COOBITHE, BEPOSITHOCTh  CIYYalHOTO
COOBITHS; YMETh BBIUHCIIATH
BEPOSITHOCTH ~ C  HMCIOJIb30BAaHUEM
rpadUyecKux METOJOB; TNPUMEHSTH,
(OpPMYJIBI  CIOXKEHUS W YMHOXKCHHS

[KOMMYHUKATHBHBIMU JIENCTBUSIMMU:

BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI
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0) COBMECTHAsl IeITCIILHOCTD:

IIOHUMATh n HUCIIOJIB30BAaTh

[PEUMYILECTBA KOMaHIHOM 51
MH/IMBUYyIHOW PaboTHI,

COBMECTHOH]

IOpUuHUMAaTh LCIU
JICATCIIBHOCTH, OPraHU30BbEIBATH
KOOPIUHHUPOBATDH ﬂeﬁCTBHH 1o ¢€¢€

u

NTOCTMIKCHHUIO:  COCTaBJIATh  ILIAH]
NICHCTBUM, pacHIpeAciarh poiau ¢
y4eTOM MHEHHU YYaCTHHUKOB]

00CyXIaTh pPe3yIbTaThl COBMECTHOMH|
paboTHI;

- KOOPIWHUPOBATH ¥  BBIIOJHSITH
padoTy YCIIOBUSIX ~ PEAbHOTO,
BUPTYaJIbHOIO U KOMOHMHUPOBAHHOTO|

B3aHMOHCﬁCTBHH;

B

OCYHICCTBJIATDH IIO3UTHUBHOC

CTPATCTUYICCKOC IIOBCACHUC B

[PA3MYHBIX CHUTYaIUsAX, IPOSBIATH
TBOPUECTBO M BOOOpa)K€HHE, OBITH
MHUIUATHBHBIM.

OBraneHue YHHUBEPCATbHBIMU
PETYJIATUBHBIMU ICUCTBUAMU:

) IpUHATHE ce0sl U IPYTHX JIFOICH:

- MPUHUMATh MOTHUBBI M apTyMEHTBH]
Ipyrux  JIIOAeH
[PE3yIBTATOB JIESTEILHOCTH;

IpyU  aHaIM3e
- IpU3HABaTh CBOE IPaBO U IPaBO
NPYTUX JI0/Iel Ha OIIMOKY;

- pa3BHUBaTh CHOCOOHOCTh MOHHUMATh
MUD C TO3ULUU IPYrOro YeJIOBEKa

1 (QopMylbl TpU PpELICHWH 3aj]ad;
OLICHMBAaTb BEPOATHOCTH PEAJbHBIX
COOBITHII; 3HAKOMCTBO CO CITyYailHBIMH
BEIMUYMHAMU;  YMEHHUE
[IpUMEpPBI MPOSIBIICHUS
OOJNBIIMX YHCET B MPUPOIAHBIX H
OOLIECTBEHHBIX SIBJIICHUSX;

yMeTb CBOOOJHO  OIEPUPOBATH

C

NIPpHUBOJUTH
3aKOH4

[TOHATHUAMU: CTCIICHb 1 CJIbIM

[I0Ka3aTeJIeM, KOpPEHb HaTypallbHOH

CTCIICHU, CTCICHb C pPaluOHAJIbHbIM|

[IoKa3aTelieM, CTEICHb c
TEMCTBUTEIILHBIM (BEIIECTBEHHBIM )
[oKasaresieM, JJorapudm 4ucia, CHHYC,
KOCHHYC W TaHTE€HC IPOU3BOJIBHOTO

YUCIIa;

- yMeTb CBOOOJHO  OIEpUPOBAThH
[TOHSTUSIMU: rpadux ¢byHKINH,
oOpatHast ~ (QyHKUMSA,  KOMIO3UIMS]
byHKIMH, JIMHENHas GyHKIMS,
KBagpaTU4Has (QyHKIUS, CTereHHas
(GyHKLIMS C  LeNbIM  IOKa3aTeleM,
TPUTOHOMETPUUYECKHE ¢byHKLUY,
oOpaTHbIe TPUTOHOMETPUUYECKHE
byHKLIHY, nokasaresibHas y
morapudmuueckas (QyHKIUH;, yMETh
CTPOUTH rpaduxu byHKIHH,

BBITIOJIHATH TPe0Opa3oBaHus rpaQuKoB,
(b yHKIINI;

yMETh  HUCHOJNb30BaTh  Ipaduky
(GyHKUMN A7 M3ydeHHs MPOLIECCOB U
3aBHCHUMOCTEN IIPU PELICHUH 3a7ad W3
Npyrux y4eOHBIX TPeAMETOB M U3

[peanbHOU JKUA3HU; BBIpaXaThb
dbopMynaMu  3aBUCHUMOCTH  MEXIY|
BETMUYUHAMU;

- CBOOOJIHO OIEPUPOBATH MOHITHUSIMHU:
YEeTHOCTh (DYHKIMM, TEPUOAUYHOCTD
(yHKLINY, OrpaHMYEHHOCTh (DYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM
(byHKIMK, HauOoIblIIee U HaUMEHbIIIee
BHA4YCeHUs (YHKIUU HAa TPOMEKYTKE;

YMETb
GbyHKINH,
- yYMETb MHCIIOJIb30BaTh CBOMCTBA H

IMPOBOIHTH HUCCICIOBAHUC
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byHKIUH IS

YPAaBHEHUI, HEPaBEHCTB M 3a7ad C

rpaduKu pelieHus

[apaMeTpamu; n300paxarb HA
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA
[PELICHUI ypaBHEHUI, HEPABEHCTB U UX|

CHCTCM

OK 05
OcCyI11ecTBIATD
YCTHYIO U
MACEMEHHYIO
KOMMYHHKAITUIO
Ha
rocyJaapCTBEHHOM
SI3BIKE
Poccuiickoit
Denepauuu ¢
YIETOM
0coOeHHOCTEH
COIUATILHOTO U
KYJTbTYPHOTO
KOHTEKCTa

B

[BOCIIUTaHUA:

obuactu 3CTETUYECKOTO|
- 3CTETUYECKOE OTHOLIEHHE K MUpY,
BKJIIOYAst 3CTETHKY ObITa, HAYYHOTO U]
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA,

Tpy/a ¥ OOIIECTBEHHBIX OTHOIIECHU;
- CIIOCOOHOCTD BOCHPUHUMATH|
[pa3IM4HbIC BHU/JIBI HCKYCCTBA,
TpaJUllMd ¥ TBOPYECTBO CBOEro W
IpyTrux HapOJOB, OUIYIATh
HYMOIIMOHAIBHOE BO3JICHICTBHC]
MICKYCCTBA;

- YOSKJIEHHOCTh B 3HAYMMOCTH IS
oOmiecTBa
MHPOBOI'Q

VIMYHOCTH n

OTEYECTBEHHOI' O u
MICKYCCTBA, 3THUYECKUX KYJIbTYPHBIX
TpaJuLIMi U HAPOJHOIO TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQXCHHUIO B
[pa3HbIX

BHUAax HCKYCCTBaA,

CTpEMJICHHE TPOSBIATh  KadecTBa|
TBOPYECKOM JIMYHOCTH;

OBnaneHue YHHMBEpCAIbHBIMU
KOMMYHUKAaTUBHBIMH JIEHCTBUSMU:

a) oO1IeHue:

- OCYILECTBISATh KOMMYHUKAIUH BO
Bcex cdepax KU3HY;

pacrio3HaBaThb  HEBepOaJbHBIE

CpeacTBa oO1eHusl,

BHAYCHHC

MTOHUMATh
COLMAIHBIX ~ 3HAKOB,
[pacrio3HaBaTh MIPEIOCHIIKY|
KOH(UIMKTHBIX CUTyallUd U CMATYaTh
KOH(JINKTBI,

- pa3BEepHYTO W JIOTMYHO HU3JaraTh
CBOIO TOUKY 3peHHs v

MCITOJIb30BAHHUEM A3BIKOBBIX CPEIACTB

YMETh OIEPUPOBATH TMOHATHIMU:
CcpenHee apu(MeTHUECKoe, MeIraHa,
Har0OJIbIIICe U HAUMEHbIIIEE 3HAUCHUS,
pa3mMax, JUCIEpCUsi, CTaHAApTHOC
Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH|
MH(GOpMAIINIO,  MPEICTABICHHYIO
Ta0OiuIlax, Ha JUarpamMMax, rpadukax,

OTPAKAIOLIYHO PCaJIbHBIX]

OTKJIOHCHUC YHUCJIOBOI'O

B

CBOICTBA
[IPOLECCOB W SBJIEHUW; NPEACTABIATH|
MH(pOpMAIIMIO C TMOMOIIBIO TAOJIUI] U
arpamu; HCCIICIOBAThH
CTAaTUCTHYSCKUE JaHHBIC, B TOM YHCJIIC
C IpUMEHEHHUEM I'paPUIECKUX METOJIOB

1 DJICKTPOHHBIX CPCICTB,

YMETh ONEPUPOBATH MOHITHIMH:
TOYKa, npsiMas,

JIBYTPaHHbIN

IIJIOCKOCTD,

yrod,
IpsIMbIE,

[IPOCTPAHCTBO,
CKpEILINBaIOIINECcs
[apajiebHOCTh u

MEPIEeHIUKYIIPHOCTh  MHPSAMBIX U
[JIOCKOCTEM, yrosl MEXAy IpPSIMBIMU,
YTOJ MEXAY IPSIMOM U IUIOCKOCTBIO,
YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKHM N0 IIJIOCKOCTH, PaCCTOSHUE
MEXYy NPSIMBIMHU, PACCTOSTHUE MEXKIY)|
[JIOCKOCTSIMU;

- YMEThb HCIOJb30BaTh NPHU PEUICHUY
3ajay M3ydyeHHbIE (DAKTBI U TEOPEMB]
[JJAHUMETPUHU;  YMEHHE

00BEKTOB  OKPY’KArOIEro

OLICHUBATh
[pazMepbl
Mupa

OK 06 IIposBiAaTs
Ipa)/IaHCKO-
[aTPUOTHYECKYIO

[TO3HIIMIO,

OCO3HaHHE o0y4aromumucs

[POCCUICKOMN IPaKIaHCKON

MICHTUYHOCTH,

- YMETh ONIEPUPOBATH MMOHATUAMM:
[IPSIMOYTOJIBHAS CUCTEMA KOOPANHAT,
KOOPAMHATBI TOUYKH, BEKTOD,

LECJICHAIIPABJICHHOC Pa3BUTUC]

KOOpPAWHATBI BEKTOpPA, CKAJIIPHOC

19



TEMOHCTPUPOBATH
OCO3HAHHOE
ITOBEJICHUE HA
OCHOBC
TpaUITAOHHBIX
00111eUeIOBEYECKHU
X [IEHHOCTEH, B
TOM YMCIE C
Y4€TOM
rapMOHU3AIUN
MCKHAIITOHAIbHEI
X U
MEKPEIIUTHO3HBIX
OTHOIIICHHUH,
MPUMEHSATH
CTaHIapThI
QHTUKOPPYIIIMOHH
OI'0 TIOBEICHUS

OCHOBC AYXOBHO-HPAaBCTBCHHBIX
LICHHOCTEH HaponoB Poccuiickoi
Denepannu, HUCTOPUYECKUX 51

HAMOHAJILHO-KYJIbTYPHBIX
Tpaguluid, (OpMHUpPOBaHUE CHCTEMBI
3HAYUMBIX  LIEHHOCTHO-CMBICIIOBBIX]
[YCTAHOBOK,  aHTMKOPPYILHUOHHOIO
MHUPOBO33PEHHSI, IIPaBOCO3HAHU,
PKOJIOTUYECKON KYJIbTYpBI,
LENH

CTPOUTH JKU3HCHHBIC IIJIAHBI;

CIIOCOOHOCTH  CTaBUTbH u

B gactu I'paXXKAaHCKOI'O BOCIIUTAHUA:

OCO3HAaHHC CBOHX]
[KOHCTUTYLHUOHHBIX IIpaB

O6H38.HHOCT€I71, YBAKCHHUC 3aKOHa U

u

[TPABOIIOPSIIKA;

- MPUHSATHE TPaIUIINOHHBIX
HAIIMOHAIBHEIX, OOIICYEIIOBEYECKHUX
T'YMaHUCTHICCKIX u
IICMOKPATHYECKUX IEHHOCTEH;

- FOTOBHOCTH IIPOTHUBOCTOSTH
111COJIOT I 9KCTPEMH3MA,
HaIMOHAIM3Ma, KkceHodoOouu,
TUCKPUMHHALIMA 110  COLUAJIbHBIM,
[PEITUTUO3HBIM, PacoBbIM,

HAIIMOHAJIbHBIM ITPU3HAKaAM;

TOTOBHOCTH BCCTH COBMCCTHYIO|

NICATCIIBHOCTD B HUHTEPCCAX
Ipa)IaHCKOTO o0I111eCTBa,
y4acTBOBAaTh B CaMOYIPABICHUU B
00111€00pa30BaTEIbHON OpraHU3aH
1 IETCKO-IOHOIIIECKUX OpTraHH3alusIX;

C

YMEHHME B3aUMOJEHCTBOBATH

COITMaJIbHBIMH HHCTUTYyTaMHU B|

COOTBETCTBUU C HX (QYHKIHIMHU WU
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'yMaHUTapHOM
BOJIOHTEPCKOM 1€ TEIBHOCTH;
[MAaTPUOTUYECKOTO BOCIIUTAHHUS:
c(OPMUPOBAHHOCTh  POCCHICKOM

Fpa)K)IaHCKOI\/II UICHTUYHOCTH,
[MaTPpUOTU3MA, YBAXCHUSA K CBOCMY|
Haponay,

rnepen PoauHON, TOpAOCTH 3a CBOM

YYBCTBa OTBCTCTBCHHOCTHU

BHYTPCHHEN IO3ULUU JUYHOCTU HaJHpomBe;[eHHe, YTOJI MEXIY

BEKTOpaMU, CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA HA YUCIIO;
HAXOJUTh C IOMOLIbIO U3yYEHHBIX
(bopMyI1 KOOPAMHATHI CEPEAHBI
0Tpe3Ka, PacCTOSTHUE MEXKY TBYMs
TOYKaMH;

-yMETh BBIOUPAThH MOAXOISAIIHIHI
M3Y4YEHHBIN METOA JUIsl pELICHUs
3a]1a4M, PacliO3HaBaTh
MaTeMaTHuecKue (paKkThl 1
MaTeMaTHYECKUE MOJIEIH B
[IPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHUE
[IPUBOJIUTH MPUMEPHl MATEMATUYECKUX
OTKPBITUIA POCCUUCKON U MUPOBOM
MaTeMaTUYECKON HAyKH.

- yMETb ONEpUPOBATH MOHITHUSIMMU:
CIIy4yalHBII  ONBIT M  CIy4alHOE
COOBbITHE, BEPOSATHOCTH CIIy4alHOTO|
COOBITHS; YMETh BBIUUCIIATH|
BEPOSTHOCT ~ C  HCIOJIb30BAHUEM
rpadMuecKux MeTOJIOB; HPUMEHSTh

(OpMyJbl CIIOKEHUSI U YMHOXKCHMS
BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI
1 hOopMYyJIbI
OLICHUBATh

IpU pElIeHUU 33a]ady;
BEPOATHOCTH  PEATbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMHY|
BEIMUYMHAMU;  YMEHUE
[pUMEpbI HPOSIBICHUS 3aKOHA
OONBIIMX YHCENl B TMPUPOAHBIX MU

06H.I€CTBCHHLIX SABJICHUAX

IMPUBOJUTH
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Kpail, cBOO PonauHy, CBON S3BIK H

KYJIbTYpPY, IpOLIIOE H HACTOMAILIEE
MHOT'OHAIIMOHAJILHOTO Hapo/ia
Poccuu;

-  [ICHHOCTHOE  OTHOIICHHE K
roCcyaapCTBEHHBIM CHMBOJIaM,
MCTOPUYECKOMY U TPHPOIHOMY

HACJIEIUIO, MAMSTHUKAM, TPaIulusaM]
HaponoB  Poccum,

Poccun B Hayke, UCKYCCTBE, CIOPTE,

JOCTHIXCHUAM|

TEXHOJIOTUSX U TPYIE;

uaerHas yOEXKIEHHOCT,
TOTOBHOCTh K CIY)XEHHIO W 3aIllUTe

OTequTBa, OTBECTCTBCHHOCTb 3a €TI0

Cyas0y;
OCBOCHHBIE 00yJaromuMucsy
MEXKIIPEIMETHBIC [OHATUSA u

YHUBEpCaJbHble y4YeOHbIE JIEHCTBUS
(perysisiTUBHBIE, II0O3HABATEIIbHEIE,
KOMMYHHKATHUBHBIE);

- CIOCOOHOCTh HMX HCIIOJb30BAHHS B

[I03HABAaTEJIbBHOM M COLMAJIBHOMN]

[IPaKTUKE, TrOTOBHOCTb K

CaMOCTOSITEJIbBHOMY IUIAHUPOBAHHUIO Y|

OCYILIECTBIIEHUIO yueOHOM

NeATEIIbHOCTH, OpraHu3aluu

yaeOHOro COTpPYJHUYECTBA c

[eJarornyeckuMu  pabOTHUKaMHU Y|

CBEPCTHHKaMM, K  YYacTHIO B

[TOCTPOCHUHU WHAWBUAYAJIBHON

00pa3oBaTeNbHON TPAEKTOPHH;

- OBJIaZICHHE HaBbIKaMU y4eOHO-

1CCIIEA0BATENbCKOM, IPOCKTHON U

COLIMAIBHON JEATEIbHOCTH
OK 07 - HE [IPUHUMATh JNEUCTBHSL- YMETh OIEPUPOBATh MOHATUSIMMU:
CopelicTBOBaTh  [IpUHOCSIIME Bpen  OKpyXkaroumew(pyHkuusa, HenpepbiBHas — (QyHKUUSA,
COXPaHEHUIO cperne; [IPOU3BOHAS, nepBooOpasHas,
OKpYy>KaroIen - YMETh [IPOTHO3UPOBATHONPEAEICHHBIA ~ MHTETpall;  yMETh
CpEebl, HEOIaronpusATHbIE  HKOJOTHYECKUEHAXOUTh IIPOU3BOJHBIE
pecypcocOepexeH [[TocIeICTBUS NPEANPUHIMAEMBIXPIEMEHTAPHBIX (YHKIUN, HUCIONb3YS
110, MPUMEHATh  [1eMCTBUIA, MPEeIOTBPALATh UX; CIIPaBOYHBIE MaTepHallbl; UCCIE0BATH,
BHAHUS 00 - pPacUIMpPUTh ONBIT JIEATEIBHOCTHB MPOCTEHIINX ciay4yasX (QYHKIUHU Ha
M3MEHEHUN PKOJIOTMYECKOM HApaBJIeHHOCTH;  [MOHOTOHHOCTb, HAXOJUTh HAHOOJIBIINE]
KJIAMara, - pa3pabaThiBaTh IUIAaH pEUICHUSM HAUMEHbLINE 3HAuYeHUs (QyHKUUMH;
[TPUHLIMIIBI MpoOjeMbl € Y4eTOM  aHaJIM3aCTPOUTh TpapUKH MHOTOYJICHOB C
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OepeKITNBOTO
[POU3BOJICTBA,
B HEKTUBHO
IIeiCTBOBATH B
YpEe3BbIUAITHBIX
CUTYaIHUsIX

MMEIOIIIUX CSI MaTepHaIbHBIX 51
HeMaTepuaIbHBIX PECYPCOB;

- OCYILECTBJISITH II€JICHANPABIICHHBIH]
[MOMCK MEPEeHOca CPEJICTB U CIIOCOOOB
nercTBUA
cpeny,
YMETh TEPEHOCHUTH

IIO3HABATCJIbHYI0O MW IIPAKTUYCCKYIO|

B NpodeccruOHAIbHYIO

3HaHHUA B

00JIaCTH KU3HENEATCILHOCTH,

IpeajlaraTb ~ HOBBIE  IIPOEKTHI,
OLICHUBATb UJIEU C IIO3ULIMU HOBU3HBI,
OpUTMHAIBHOCTH, IIPaKTUYECKON
3HAYUMOCTH;

- JlaBaTh OLICHKY HOBBIM CHUTYyalHsM,
BHOCUTH KOPPEKTUBBI

OLICHUBATb

B
NICATCIIBHOCTD,
COOTBCTCTBHEC PE3YJIbTATOB LC/IAM

MCII0JIb30BaHUEM anmapara
MaTeMaTHYECKOT0 aHAJIN3a; TPUMEHSTh
[IPOM3BOJHYIO IIPU PELIECHUM 3a]a4 Ha
ITBUKEHMUE; pemarb IPAKTHKO-
OpUEHTHPOBAaHHbIE

HarOOJIBIIINE

3a1a4u
HAUMEHDBIIINE

MyTH,

Haj
u
Ha

BHAYCHHA, HaXO0XJICHHUEC

CKOPOCTH M YCKOPEHUS;
- YMEThb ONEpPUPOBATH TMOHATHIMHU:
BIDKEHUE B MIPOCTPAHCTBE, MOJOOHBIC
(burypsl
MICTIOJIB30BAaTh OTHOIICHHE ILIOMIACH

B MIPOCTPAHCTBE;
[MOBEPXHOCTEH M 0O0BEMOB MOJAOO0HBIX
(buryp npu penicHUH 3a/1a4;

YMETh BBIYHCISTH T€OMETPUYCCKUE
BEIMYMHBI (JUIMHA, YroJj, IUIONIab,

00BEM, IUIOIIAIb

MCIIONIb3YSl U3Y4YEHHBIE (OPMYJBl 1

[IOBEPXHOCTH),

METOAbI

[Ipodeccuonanpu
bIC KOMITETEHIIUM

YMmenusa

3Hanug

[TK-1.1.
[IpuMeHATH
CpeacTBa
0OECKOHTAKTHOMN
oI POBKU
pyJIHBIC
M3MEpUTENbHbIE
MHCTPYMEHTBI s
pa3paboTKu
BIEKTPOHHOU
MOJIETT U3/,
BXOJTHOTO u
BBIXOHOTO
KOHTPOJIS
M3 1CTTHSL.

IMK-3.1.
Pa3pabaTbiBaTh
MapIIpyTHBII
TEXHOJOTUYECKUN
[Tpo1eCC HA
ydacTKax
QITUTHBHOTO
[IPOU3BOICTBA.

- BJIAJICTh HaBbIKAMU MOJIYYECHHS
MHGOpPMAINY U3 TEXHHYECKUX
MICTOYHUKOB, CAMOCTOSATENIbHO
OCYLIECTBIIATh ITOUCK, aHAJIU3,
[pacu€Thl, CUCTEMATU3ALUIO JAHHBIX;
-peliaTh NpUKJaJHbIe 33/1a4i B
o0acT nMpohecCHoHaIbHON
NeATEIIbHOCTH.

-3HaYCHUE MAaTEMaTUKH B
PO eCCUOHAIBHON JEATEIHHOCTH U
[PX OCBOCHHH OCHOBHOM
podeccHoHATEHOM 00pa30BaTEIILHON
[IPOrpaMMBbl;

-3HaHUE OCHOBHBIX MaTeMaTHUUECKHUX
METO/I0B pelIeHUsI MPUKIIAAHBIX 33]1a4
B 00J1acTH PO ECCUOHATBHON
esATEeIbHOCTH;

-3HAHUE OCHOBHBIX OHATHI U
METO/I0B MAaTEMaTU4YECKOTO aHAIN3a,
ITUCKPETHOM MATEMAaTUKH, JIMHEHHON
aIIreOphl, TCOPUU BEPOSITHOCTEN U
MaTeMaTH4eCKOU CTaTUCTUKH.
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- JUYHOCTHBIC PC3YJIbTAThI

JIM9HOCTHBIE Pe3yIIbTaThI
peanu3aly mporpaMMbl BOCITUTAHUS
(Oeckpunmopbwi)

Ko mmuHocTHBIX
pe3yIbTaTOB
peanu3anuu
MIPOTPaMMBI
BOCITMTaHUS

OCOSHaI-OI_HI/Iﬁ ce0s IpaXaaHUHOM U 3allIUTHUKOM BEJINKOM CTpaHbI

JP 1

["0TOBBIIi HCTIONB30BATH CBOM JIMYHBIN M MPO(eCCHOHANBHBIN TOTSHIUAM [T
3aIUTH HALIMOHAJIbHBIX HHTEpecOB Poccun

JIP 2

JleMOHCTpUPYIOINI TPUBEPKEHHOCTh K POJHOU KYJIbTYpE, MCTOPUYECKOU
naMaTH Ha OCHOBe J100BU K PonuHe, pogHOMy Hapoay, Majol poauHe, IPHU-
HSITUIO TPAIUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu

JIP 3

IIppHUMAarOIMI CEMENHBIE IEHHOCTH CBOEr0 HAapoza, TOTOBBIM K CO3AaHUIO
CEMbU M BOCIIMTAHUIO JACTEH; JEMOHCTPUPYIOILUMN HENPUATUE HACWIHS B
CeMbE, yX0Ja OT POJUTEIILCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUH CO
CBOMMHU JIETbMH U UX (PMHAHCOBOI'O COJIEPKAHUS

JIP 4

3aHMMAIOIIMN AKTHUBHYIO T'PaXKIaHCKYIO MO3MILMI0 U30Uparess, BOJIOHTEpA,
0O0IIECTBEHHOT'O JIesATeIIs

JP 5

[IpuHuMaromMii e ¥ 33J1a4d Hay4HO-TEXHOJOTMYECKOT0, 3JKOHOMHYECKO-
ro, WHPOPMAIMOHHOTO pa3BUTHsI Poccuu, roToBeId paboTaTh Ha WUX
JIOCTHKEHUE

JIP 6

['oTOBBINl COOTBETCTBOBATH OXHJAAHUSAM padOTOAATENEH: MPOEKTHO MBICIS-
mUH, 3PPEKTUBHO B3aUMOJICHCTBYIOIIUN € WiIEHAMM KOMaH/Abl U COTPYAHU-
YaOIIUH C JPYTMMH JIIOJIBMH, OCO3HAHHO BBIIOJHSIOMUN TpodeccHoHab-
Hble TpeOOBaHMs, OTBETCTBEHHBIH, IMYHKTYAJIbHbIH, JUCHUILNIMHUPOBAHHBIM,
TPYAOIIOOUBBINA, KPUTHUECKH MBICISIINN, HAIlCICHHBIH HA TOCTH)KEHHUE TO-
CTaBJICHHBIX LeJIed; JAEMOHCTPUPYIOUIMHA MPOPECCHOHATIBHYIO KM3HECTOMN-
KOCTb

JIP 7

[Tpu3HaroMii HEHHOCTh HENPEPHIBHOIO 00pa30BaHUs, OPUEHTHPYIOLIUIICS B
M3MEHAIOIIEMCSl PbIHKE TpyaAa, u30erarmomuii 0e3paboTHIIbI; YIPABIISIOMIMMA
COOCTBEHHBIM MPO(ECCHOHATBHBIM PA3BUTHEM; PE(PIIEKCUBHO OLIEHUBAIOIIUI
COOCTBEHHBIN KU3HEHHBIH ONBIT, KPUTEPUH JIMYHON YCHEIIHOCTH

JIP 8

VYBaKaromMil 3THOKYJIBTYPHBIE, PEJTUTMO3HBIE IIPAaBA YEIOBEKA, B TOM YHCIIE
C OCOOEHHOCTSIMH Pa3BUTHS; LIEHALUI COOCTBEHHYIO U UYXKYIO YHUKaIbHOCTb
B Pa3JIMYHBIX CUTYalLUsAX, BO BceX hopMax M BUAAX JESTEITLHOCTH

JP 9

[TpyHMMarOmKi aKTUBHOE y4acTHE B COLMAIBHO 3HAYMMBIX MEPONPUATHSAX,
coOroAaronii HOPMBI MTPaBOIOPSI/IKa, CAEAYIOUN UeanaM I'pa)aaHCKOro
oOmiecTBa, obOecrieueHust 0€30MacHOCTH, MpaB M cBoOoA Tpaxiaan Poccuu;
TOTOBBIM 0Ka3aTh MOAJIEPKKY HYXAAIOIIUMCS

JIP 10

JlosinbHBIN K YyCTaHOBKaM M MPOSBICHUSM HpecTaBuTeNell CyOKynbTyp, OT-
JMYAIONIMN UX OT IPYNH C JECTPYKTUBHBIM U J€BUAHTHBIM NOBEICHUEM

JP 11

JleMOHCTpUpYIOIIMI HENPUATHE U NPEIYNPEKIAOIUN COLUAIBHO ONAacHOE
MOBEJIEHNE OKPY)KAIOIIUX

JIP 12

CnocoOHBIf  KCKaTh HYKHbIE HCTOYHHUKM HH(OpManMu U JaHHBIE,
BOCIIPMHUMATh, aHAJIIM3UPOBATh, 3alIOMUHATh U TepenaBaTh WH(OPMAIHIO C
HCIOJIb30BaHUEM IIM(PPOBBIX CPENCTB; MPEryNpexaaomuil cCOOCTBEHHOE U
qy0€ JECTPYKTUBHOE TOBEJECHNUE B CETEBOM ITPOCTPAHCTBE .

JIP 16

['nOko pearupyrouii Ha MOsBIEHHUE HOBBIX (OPM TPYIOBOM NEATEIHHOCTH,
TOTOBBIN K KX OCBOCHHIO

JIP 17
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2. CTpyKTypa U coaepxxaHue 001meodpa3oBaTeIbHOH IUCHUILIMHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bup yueOHoi paGoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeIbHOM NPOrPaAaMMBbI AMCHHUILIMHBI 340

B T.Y.

OcHoBHoOe coaep:xaHue 278

BT. 4..

TEOPETUUECKOe 00yUeHUE 220

MPAKTHUECKUE 3aHATUSA 56

IIpodeccuoHaANTBHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TEOPETUYECKOE 00yUCHHE 4

MPAKTUYECKUE 3aHATHUS 52

KoHncynbranus 2

IpomexyTouHas aTTecTANUA (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJEPKAHNE JUCIHUILTHHBI

Conep:xkanue y4eOHOro MaTtepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopmupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHBbIE U NPAKTHYECKHUE 3AHATHUS, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPY HAJTNYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pasjen 1. [ToBTOpeHHe Kypca MaTeMATHKH OCHOBHOM IIKOJIBI 20
Tema 1.1 Coneprkanue ydeOHOro Mareprasa
Lens u 3aJauM | bazoBple 3HaHMS W yMEHMS 110 MaTeéMaTuke B NPO(ECCHOHATBHOM U B
MaTeMaTUKU IIPH | TIOBCEJHEBHOM JESATEIBHOCTH.
OCBOCHHUU CTICIIMATTBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 2
Tema 1.2 Cogepxanue yueOHOro MaTepuana
Uucna wu  BelyMcieHus. | JlelicTBUA HAJ MOJIOKUTENBHBIMU U OTPULIATEILHBIME YUCIaMU, OOBIKHOBEHHBIMU U
Boipaxkenus U | JECITUYHBIMH IPOOSMHU.
npeoOpa3oBaHus JeiicTBus co creneHs Mu, (OpMYIbl COKPAILIEHHOTO YMHOXCHHUS. 2
Komb6unupoBanHoe 3aHsATHE OK-01, OK-02,
Tema 1.3. IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue OK-03, OK-04,
I'eomeTpus Ha TUIOCKOCTH | MPHUKJIAHOTO MOAYJIST) OK-05, OK-06,
Bupl miockux Guryp v ux miomaib. OK-07
[TpakTMKO-OpHEHTUPOBAHHBIE 331a4U B KypCe T€OMETPUHN Ha TNIOCKOCTH 2 11K-1.1, ITK-3.1
JIP-1-12,16,17
[TpakTHueckoe 3aHsATHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaa
ITponientHeie BeruucaeHus | [IpocTsie MpoLEHTHI, pa3Hble CIOCOObI MX BbIYUCICHHS. CI0XKHBIE POLIEHTHI
IIpakTHueckoe 3aHsATHE 4
Tema 1.5 Coneprkanne y4eOHOT0 MaTeprana
VYpaBHenus u HepaBeHCTBa | JIMHelHbIe, KBaipaTHbIE, APOOHO-IUHEIHbIE YpaBHEHHS U HEPAaBEHCTBA
[TpakTrueckoe 3aHsATHE 2

Tema 1.6

Coneprkanue ydeOHOT0 MaTeprana
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CucreMpl ypaBHEHMH H

CriocoObl pemieHus: cucTeM JUHEWHBIX ypaBHeHUH. [Tonarus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutens Marpuibl. Mertog I'aycca. CucTeMbl HENMHEHHBIX YypaBHEHUM. 6
CucreMbl HEpaBEHCTB
KomOunmnpoBaHHoe 3aHsATHE
Tema 1.7 Coneprkanue ydeOHOro Mareprasa
Bxo1HOM KOHTPOJIb Beruucnennss u mpeoOpa3oBaHus. YpaBHGHHMsT M HEpPaBEHCTBa. [ eomeTpus Ha
IJIOCKOCTH 2
Konrtponbnas padora
Paznen 2 Ilpsimble wu 20
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Cogepxanue yueOHOro MaTepuana
OcHoBHbIE nouaTtus | [lpenmer crepeomerpun. OCHOBHbIE TOHATHSA (TOYKa, MpsiMasi, IUIOCKOCTD,
CTEPEOMETPUHU. npoctpancTtBo).  OCHOBHBIE  akCMOMBI  cTepeomerpuu.  llepecekaromuecs, 2
PacnionoxkeHne npsAMBIX M | mapajuieNbHbIe HW  CKpelIMBaoluecs mpsiMble. lIpu3Hak ©W  CBOMCTBO
IJI0CKOCTEN CKPEIIMBAIOIIUXCS MPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIEC (PUTYPHI.
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaia OK-01. OK-03
[TapannensHocTs npsmbIX, | [lapammensHbie mpsimas W 1wiockocts. Ompenenenue. I[lpusHak. CpoiicTBa (C OK-0 4’ OK-O7,
npsAMOM M IUIOCKOCTH, | MokaszateiabcTBOM). [lapamnensHbie miuockoctu. Onpenenenue. [Tpusnak. CBoiicTBa TIK-1. I’ TIK-3.1
IIJIOCKOCTEN (c nokazatenbcTBOM). TeTpasap u ero snemeHThl. [lapannenenunen u ero TIp-1- 1’2 16 1'7
aneMeHThl. CBOICTBA MPOTUBOMOJIOKHBIX IPaHel U IWaroHajeil napauienenumnena. 6 Y
ITocTtpoeHue ceuenuii. Pemenue 3amau.
KomOuHnpoBaHHoe 3aHsATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuaa
[lepnieH TUKYISIPHOCTD [lepnenaukynapuele npsmble. llapamnenbHble NpsMble, NEPIEHIUKYISAPHBIE K
MPSIMBIX, IPSIMOM U wiockocTd.  [Ipu3HaK  MepneHAMKYISIPHOCTH  MPSMOM U IJIOCKOCTH.
IJI0CKOCTH, MJIOCKOCTEHN JHoxka3zatenbctBo. [lepnenaukynsp u HakiaoHHas. [lepneHAUKYISpHBIE MIIOCKOCTH.
[Tpu3Hak neprneHIuKyIIpHOCTU IUIOCKOCTEN. Jl0Ka3aTenbCTBO.
Paccrostnus B mpocTpaHcTBe 2

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 2.4. Copneprxanue yueOHOro MaTepuaa
Teopema 0 Tpex Teopema o Tpex mnepneHauKyspax. Jloka3zarenbCcTBO. YTON MEXKIYy MOpsSMOM U
TICPHCHAMKYIApax IUIOCKOCTBIO. YTOJI MEX/Y IIIOCKOCTSAMHU :
Komb6unupoBanHoe 3ansatue
Tema 2.5. IIpodeccnonaIbHO-OPUEHTHPOBAHHOE coJep;KaHue (coneprkanue
[TapannensHele, MPUKJIATHOTO0 MOYJIf)
NEPIEHIUKYIIIPHBIE, AkcuoMbl  crepeoMmerpud. lleprneHAUKyIsSpHOCTH HpPSAMOM M IUIOCKOCTH,
CKPEILMBAIOIIUECS IPAMBIE | MAPAIICIBHOCTh JIBYX MPSIMBIX, NIEPIEHIUKYJISIPHBIX IUIOCKOCTH, 4
NEePIEeHIUKYIIPHOCTD IIOCKOCTEN
[TpakTHdeckoe 3aHsATHE
Tema 2.6. Copepxanue yueOHOTo MaTepuana
Pemenue 3anay. IIpsmMele v | PacnionoxkeHue MpsSMBIX U IUIOCKOCTEH B MpocTpaHcTBe. [leprneHauKynsapHOCTh U
MJIOCKOCTH B | MapaJijIeIbHOCTh MPSAMBIX U IUIOCKOCTEH. CKpelIBarouIecs npsmole
MIPOCTPAHCTBE KonTponpsHas padora 2
Paznen 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Cognepskanne yueOGHOro MaTepuana OK-02, OK-03,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAWHATHI B MpocTpaHCcTBe. lIpocreiimme 3amaun B KOOpAUHATAX. OK-04, OK-07
npocrpanctse. Paccrosiane | PaccTosHue MexXIy ABYMsl TOUKAMH, KOOPIMHATBI CEPEIMHBI OTPE3Ka 4 IIK-1.1, ITK-3.1
MEXIy JBYMs TOYKaMH. | KoMOMHUPOBAHHOE 3aHATHE JIP-1-12,16,17
Koopaunatel  cepenuHsl
oTpe3Ka
Tema 3.2 Coneprkanne y4eOHOT0 MaTeprana
BekTops! B mpocTpancTBe. | Bektopel B mpoctpaHcTBe. CJOKEHWE W BBIYMTAHHUE BEKTOPOB. YMHOXCHHE
Yron Mexay BEKTOpaMH. | BeKTOpa Ha yucio. KomrutanapHble BeKTOpbl. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
CkanspHoe IpousBeleHHe | Pa3noxxeHne BEKTOpa Mo TpeM HEeKOMIUIaHAPHBIM BekTopaM. KoopauHaThl BEKTOPA,
BEKTOPOB 6

CKAJIIPHOE NIPOU3BEIECHUE BEKTOPOB B KOOPAUHATAX, YIOJ MEXKIY BEKTOPAMHU, YIOJI
MEXIY IPSIMOU U INIOCKOCTBIO, YTOJI MEXAY IUNIOCKOCTAMU. Y PaBHEHUE IUIOCKOCTH.
I'eomeTpuyecknii CMBICH ONPENEIUTEN 2X2
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KombOunupoBanHoe 3aHstue

Tema 3.3 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (copep:xaHue
[IpakTuko- MPUKJIAJTHOI0 MOAYJIfA)
OpueHTHpOBaHHbIe 3a1aud | KoopanHaTHas MI0cKoCTh. BbruncieHne paccTosSHUM U IJIOMaAeld Ha IUIOCKOCTH.
Ha KoopAuHaTHOH | KonruecTBEHHBIC PacyeThl 4
IIJIOCKOCTH [TpakTueckoe 3aHsATHE
Tewma 3.4 Cogepxanue yaeOHOT0O MaTepuaa
Pemenne 3a1a4. | JlekapToBBI KOOPAMHATHI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. ClokeHue U
Koopaunatsl u BEeKTOpBI BBIYMTAaHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMruiaHapHbie BEKTOPBHI.
CkansipHoe  NpOU3BEACHHE  BEKTOPOB. PasiokeHuWe BeKTopa MO  TPeEM
HEKOMIUIaHapHbIM BekTopaM. IIpocreiimme 3agaun B koopauHarax. KoopamHatel
BEKTOpA, PACCTOSIHUE MEKY TOUKAMH, KOOPJIMHATHI CEPEAMHBI OTPE3KA, CKAIIPHOE
MIPOU3BEJICHUE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIY BEKTOPAMH, YIrOJd MEXIY 2
MPSIMOM M TNIOCKOCTBIO, YTOJI MEXY TIIOCKOCTSIMHU
KonTponpsHas padora
Paznen 4. OCHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkunn
Tema 4.1 Coneprkanne y4eOHOro MaTepuana
Tpuronomerpuueckue Panuannas mepa yrina. IIoBopoT Touku BOKpYr Haudaja koopauHat. OnpeneneHue OK-01, OK-02,
(GYHKIMH TPOM3BOJIBHOTO | CHHYCA, KOCHHYCA, TAHT€HCA W KOTaHTeHca. 3HAKU CHHYCa, KOCHHYCa, TAHTE€HCA U 4 OK-03, OK-04,
yria, yucna. Panguannas ¥ | KoTaHreHca 1Mo YeTBEPTSIM. 3aBUCHMOCTh MEXKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM OK-05, OK-06,
rpajaycHasi Mepa yria Y KOTAaHT€HCOM OJIHOTO M TOTO K€ yria OK-07
KoMOunmpoBanHoe 3aHstue IIK-1.1, IIK-3.1
Tema 4.2 Coneprkanne y4eOHOT0 MaTeprana JIP-1-12,16,17
OcHOBHBIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHTE€HC YTJIOB O
TPUTOHOMETPUIECKHUE U - 0. DopMyIbl IPUBEICHUS 4
TOXIECTBA. KoMOunmpoBanHoe 3anstue

@dopmMyIbl TPUBEICHUS

Tema 4.3

Cogepxanue yaeOHOTO MaTepuana
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CuHyC, KOCHHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. @opMyibl
MIOJIOBUHHOTO yTjia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHMHYC M KOCHUHYC
nBoiHOro yrima. QopMmynsl HOJIOBHHHOro yria. IIpeoOpa3oBaHus CyMMBI
TPUTOHOMETPUYECKMX (YHKIMHA B TPOHM3BEACHUE M MPOU3BEACHUS B CYyMMY.
BripakeHne TpPUTOHOMETPHYECKMX (DYHKIMI dYepe3 TaHIMeHC IOJOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeHIINX TPUTOHOMETPUYECKUX BBIPAKEHUN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.4
@yHKIMHA, HX CBOWCTBA.

Conepxanue yaeOHOro MaTepuaia

OO6nacTp onpeAeneHUs U MHOXKECTBO 3HaYeHUN (yHKIMHA. YETHOCTH, HEUETHOCTD,

CriocoOsr 3aJlaHus | epuoANYHOCTh (hyHKIMNA. CriocoObl 3ajaHus QyHKIUN

ynkunii KomOunmnpoBaHHoe 3aHsATHE

Tema 4.5 Copneprxanue yueOHOro MaTepuaia

Tpuronomerpuueckue OO0nacTh ompesieneHus ¥ MHOKECTBO 3HAYCHUIH TPUTOHOMETPUYECKHX (YHKITHIA.

¢byHKLIMH, X CBOMCTBAa U

YETHOCTh, HEUYETHOCTD, IEPUOIMIHOCTD TPUTOHOMETpHUYecKnX (hyHkmmii. CBoiicTBa

rpaduKu u rpadukn QyHKIMIA y = cOS X, y = sin X, y =tg X, y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 4.6 Coneprkanue y4eOHOro Marepuana
[IpeoOpa3zoBanue Cxartue 1 pacTshkeHHe rpa@ kOB TPUTOHOMETPUYECKUX (PYHKLIUH.
rpapuKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPUYECKHUX [TpakTuyeckoe 3aHsATHE
byHKIUH
Tema 4.7 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaepikaHue (conepxanue
Onucanue NPUKJIAJHOTO MOAYJIST)
MMPOU3BOACTBEHHBIX Hcnons3oBanne CBONCTB TPUTOHOMETPUYECKUX (DYHKIHMI B MpodhecCHOHATBHBIX

IIPOLECCOB €  IMOMOIIBIO
rpadukoB QyHKUINH

3agadax

HpaKTI/ILIeCKOC 3aHATUC

Tema 4.8 Coneprxanue yueOHOro MaTepuaa
OO6patHsble OO6patHbie TpuroHoMerpuyeckue GpyHkiuu. Mx cBoiictBa u rpapuku
TPUTOHOMETPHYECKHE
KomOunupoBanHoe 3aHstue
byHKIMHA
Tema 4.9 Coneprkanue ydeOHOT0 MaTeprana
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.
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YPaBHEHUs U HEPABEHCTBA

PemieHne TPUrOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEHIINE

TPUTOHOMETPUUECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, pellacMble 8
pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOIHBIE.
[Ipocreiimme TpPUroHOMETPUYECKHE HEPABEHCTBA
Komb6unnpoBaHHoe 3aHsTHE.
Tema 4.10 Cogneprkanue ydeOHOro Mareprasa
Cucremsl CucreMsl IPOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
TPUTOHOMETPUUECKHUX KomMbunmnpoBanHoe 3aHsTHe
YpaBHEHUU
Tema 4.11 Coneprxkanue y4eOHOro Marepuana
Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPHUYECKHIX BBIPAXKCHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM 2
Tpuronomerpuueckue CBOMCTB (DYHKIIHIA.
byHKIIN KonTponpsHas padora
Pazgen S. 8
KoMiuiexkcHsblie yuciia
Tema 5.1 Copneprxanue yueOHOro MaTepuaia
KomruiekcHele yncna [TonsiTne komrIuiekcHOro 4yucia. CoONpsKEHHbIE KOMIUIEKCHBIE YHCIIA, MOJYJb U
apryMeHT KOMIUIEKCHOro 4uucina. Popma 3ammMcu  KOMIUIEKCHOTO — 4YHCia 4
(reomeTpuueckasi, TpUTOHOMETpUYEcKas, anreOpanueckas). ApupMeTHYeCcKUe
JENCTBUS C KOMIIJIEKCHBIMH YHCIIaMU
KomM6unmnpoBanHoe 3aHstue
Tema 5.2 Coneprxanue yueOHOro MaTepuaa
[Ipumenenue BrimosmHeHne  pacdeToB C  NOMONIBIO  KOMIUIEKCHBIX  4ucenl.  [Ipumepsl
KOMIUIEKCHBIX YHCe HCIIOJIb30BaHNUsI KOMIUIEKCHBIX YHCEI 4
[IpakTHueckoe 3aHsaTHE
Paznen 6. IlpousBoaHas 40 OK-01, OK-02,
dyHkuum, ee OK-03, OK-04,
NpUMeHeHHe OK-05, OK-06,
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Tema 6.1 Copepxanne yaeOHOTO MaTepuana

IToustue IIPOU3BOIHOMU. | Ompe/eNieHre YUCIOBOM MOCIEe0BATEIFHOCTH U CIOcOObI ee 3amanusi. CBoiCTBa

@opmynsl ¥ IIpaBUIA | YUCJIOBBIX IMOCienoBarenbHOCTe. OnpeneneHne mpenena MOCiIeI0BaTeIbHOCTH.

g depeHIMPOBAHUS Breruncnenne — mpenenoB — mocnepoBarenbHocTed.  [lpemen  QyHkumu  Ha
6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupaiienue
byHkuu. 3anayd, MOPUBOIALIME K TMOHATHIO MNPOU3BOAHOH. OrpeneneHue
MPOU3BOAHON. AJTOPUTM OTHICKAHUS MPOU3BOIHOMN
KomMbunmnpoBanHoe 3aHsTre

Tema 6.2 Cogepxanue yaeOHOTO MaTepuana

[TpousBoaHbIC cymMmsl, | @opmynsl auddepenuuposanus. [Ipasuna quddepenunpoBanus

Pa3sHOCTH  IIPOU3BCACHUSI,
4aCTHOI'O

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.3 Copepxanue yueOHOro MaTepuala

[IpousBoaHsbIE Omnpenenenne cnoxHoi (yHKmH. [Ipon3BogHAS TPUTOHOMETPUIECKUX (YHKIUH.
TPUTOHOMETPUUYECKUX [IpousBoaHas CIOKHOW QYHKIUN

¢ynxmuit.  Ipoussoanas | KoOMOMHMPOBAHHOE 3aHATHE

CIIOKHOW (hYHKIIMH

Tema 6.4 ConeprxaHue yueOHOro MaTepuaa

ITonsTue 0

HEMPEPbIBHOCTH (DYHKIUH.
Meton nHTEpBaIOB

[lonstne HenpepsiBHON ¢yHkuu. CBolicTBa HemnpepblBHON ¢QyHKIuU. CBs3b
MEXly HEIPEPhIBHOCTHIO U U PepeHIpyeMocThi0 (YHKIIUU B TOUKE. AJITOPUTM
pELIEHUs] HEPABEHCTB METOI0M UHTEPBAJIOB

KombOununpoBanHoe 3ansTre

Tema 6.5 Coneprkanue y4eOHOro MaTepuana
I'eomerpuueckuii u | ['eomMeTpudyeckuii CMbICT TPOU3BOAHOM (YHKIMH — YIJIOBOH KOX(PQUIMEHT
buznueckuit CMBICII | KacaTeIbHON K Tpaduky (yHKIHMU B TOUKE. YpaBHEHHME KacaTeldbHOH K rpaduky
IIPOU3BOTHOM (GyHKIMU. AJNTOPUTM COCTaBIICHHUS YpaBHEHMs KacaTeldbHOH K rpaduky (QyHKIMH
y=f(x)
Komb6unupoBanHoe 3aHsaTue
Tema 6.6 Coneprkanue ydeOHOT0 MaTeprana
Ouznyeckuit CMBICIT | Du3NUYecKuil (MEXaHMYECKHI) CMBICT MPOM3BOJHOW — MIHOBEHHas CKOpPOCTh B

OK-07

IK-1.1, ITK-3.1
JIP-1-12,16,17
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MIPOU3BOAHOMN B | MOMEHT BpeMeHH t: v =S’ (t)

npo¢eCcCHOHATBHBIX [IpakTuueckoe 3ansaTue 2

3aja4ax

Tema 6.7 Copneprkanue ydeOHOro Mareprasa

MounotonHOCTE (QyHKIMH. | Bozpacranue u yObiBaHHE (QYHKLIUH, COOTBETCTBHE BO3DACTaHHs H YOBIBAHUS

Touku 3xcTpemMmyma ¢GyHKUMM 3HaKy @pou3BoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAIKA,
COOTBETCTBUE 3HAKa BTOPOH MPOM3BOJHON BBITYKIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha 4
oTpe3ke. 3ajauyd Ha MAaKCUMyM M MHUHUMYM. I[IOHATHE acHMMITOTBI, CHOCOOBI HX
ofpeneNieHusl. AJTOPUTM HCCIeNOBaHUS (YHKIMHM M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-TMHEHAs PyHKIUS
KomOunmnpoBanHoe 3aHsATHE

Tewma 6.8 Copepxanue yueOHOTo MaTepuana

HccnenoBanue GyHKIuil 1
HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'pauKOB.

MOCTPOCHHE TPAPHUKOB 4
KomOunmnpoBaHHoe 3aHsATHE

Tema 6.9 HauOonbmee u | ConepixkaHue yueOHOro mMaTepuania

HalMEHbIIIEE 3Hayenus | HaxoxneHne HamOOJbIIEro M HAUMEHBLIEro 3HAYeHUH (QYHKIHMM, MOCTpOoeHHE

byHKINN rpaKOB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCcKOro aHajanu3a 2
KomOuHmnpoBaHHoe 3aHATHE

Tema 6.10 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

Haxoxnenune NPHUKJIATHOTO MOIYJIA)

ONTUMAJIBHOrO pe3ynbrara | HauMeHnbliee u Haubosbllee 3Ha4yeHne pyHKIUU 6

C MOMOILBIO IPOU3BOAHOM | [TpakTHYECKOE 3aHATHE

B [IPAKTUYECKHX 3aJja4ax

Tema 6.11 Copneprxanue yueOHOTo MaTepuana

Pemenue 3amad. | Gopmynbl U npaBuia quddeperurpoanus. MccnenoBanue QyHKIMN ¢ TOMOIIbIO

[TpousBonHas QpyHKIMH, ee | mpou3BoaHON. Hanbombiiee 1 HaMMeHbIIee 3HAYCHHS ()YHKITUH 2

MIpUMEHEHNE KonTponbhas padota

Paznea 7. 46 OK-01, OK-02,

MHOrorpaHHUKH W TeJja OK-03, OK-04,
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BpallleHUs

Tema 7.1
Bepumunsl, pebpa, rpaHu

Conepxanue yyeOHOro MaTepuaia

[TonsitTue mMHoOrorpanHuka. Ero snmemeHTHI: BepuinHbI, pedpa, rpaHu. J(uaroHais.

MHOI'OTpaHHUKA CeueHue. Bolllykible 1 HEBBIITYKJIBIE MHOTOIPaHHHUKHU
Komb6unupoBanHoe 3ansatue
Tema 7.2 Cogepxanue yaeOHOTO MaTepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHus U OokoBbie rpaHu. Beicota mpusmbl. [Ipsmas u

COCTaBJIAIONINE, CEYCHHE.
IIpsmMas u npaBwiIbHas

HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

KOM6I/IHI/Ip0BaHHOC 3aHATUC

PU3MBI
Tema 7.3 Copneprxanue yueOHOro MaTepuaia

[Tapannenenunern, Ky0. | [Tapanienenumnesa, CBOCTBa MPSIMOYrOJBHOTO Mapaiesnenuneaa, kyo. CedeHue
Ceuenue Ky0Oa, | kyOa, mapasuienenuresa

napaiesienumnea KombOunupoBannoe 3anstue

Tema 7.4 Coneprxkanue y4eOHOro Matepuana

[Mupamuna, ce | [lupamuna u ee osnementhl. CeueHue nupamujbl. I[IpaBuibHas mnupaMuza.

COCTABJISIIOLIME, CEUCHHE.
[IpaBunbHass  mupamuja.
VYceueHHas nupamuia

YceueHHas InmupamMuyia

KombOununpoBanHoe 3ansTHe

Tema 7.5

Coneprkanue y4eOHOro MaTepuana

bokoBas u nonHas | [Tnomans 60K0BOM M MOTHON NOBEPXHOCTH MPU3MBI, THPAMHJIbI

MTOBEPXHOCTh npu3Mbl, | KoMOMHUPOBaHHOE 3aHATHE

MIUPAMMIBI

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpus B KyOe, | CUMMETpHsI OTHOCHUTEIBHO TOYKH, MpPAMOM, miockoctd. Cummerpusi B KyOe,
napajulesenunese, napajuiesienunesie, npusMe, nupamusie

IIpU3Me, MHpaMuIe

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.7
IIpumepsl cumMmeTpuil B
npodeccun

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:RaHue (conpep:xanue

NMPHUKJIATHOT0 MOTYJIA)

CuMmmeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY

OK-05, OK-06,
OK-07
ITK-1.1, ITK-3.1
JIP-1-12,16,17
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[IpakTrueckoe 3aHsTHE

Tema 7.8 Cogepxanue yaeOHOTO MaTepuaa

[TpaBuiibHBIE [TonsiTue mpaBUIILHOTO MHOTOrpaHHUKa. CBOWMCTBA MPABUILHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH, ux | [IpakTHueckoe 3aHsATHE

CBOICTBA

Tema 7.9 Cogneprkanue ydeOHOro Mareprasa

Hunuuap, ero | Humunnp u ero snementsl. Ceuenne muivHapa (mapajieibHOe OCHOBAHUIO M OCH).

cocrasistromue. CedeHue

Paseeprka mmimHIpa

LUJIMHIPA KomMbunmnpoBanHoe 3aHsTHE
Tema 7.10 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJiep;KaHue (comepskanue
Konyc, €ro | NPUKJIAJIHOT0 MOIYJIs1)

coctapisitouie. CeuyeHue
KOHYyca

Konyc u ero osnementsl. CeueHue KoHyca (HapajjieIbHOE OCHOBAHUIO U
IPOXOJsIIIee Yepe3 BEPIIMHY), KOHUYeCKUe ceueHus. Pa3BepTka KoHyca

KombOunupoBanHoe 3anstue

Tema 7.11 Coneprxkanue y4eOHOro Matepuana

Y cedeHHbIi KOHYC. | YceueHHsblil konyc. Ero obpa3syroras u Beicota. CedeHne yceueHHOro KOHyca
Ceuenue yceueHHOro | KoMOMHUpPOBaHHOE 3aHATHE

KOHYca

Tema 7.12 Coneprkanue y4eOHOro MaTepuana

[ap u chepa, ux ceuenus

[ap u chepa. Bzaumuoe pacnonoxkenue chepsl u miockoctu. CedeHue Iapa,
cdepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
[Tonsarue 00 oO0BeEMe Tena.
OTtHolIEHHE 00BEMOB

OJTOOHBIX TEN

Copepxanue yaeOHOTO MaTepuana

[Tonstue 06 obwveme Tema. OObeM KyOa M IPSAMOYTOJIBHOTO Mapajuleenumeaa.
O6bem mnpusmbl u  mwMHApa. OTHOIIEHHE O00BEMOB MOJOOHBIX — TeJl.
['eomeTpuyeckuii CMBICH ONpPEAeTUTEINs 3-T0 MOpsIIKa

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.14
O0BEMBI u JIOIIa A
MMOBEPXHOCTEN TN

CogepxaHue yaeOHOTO MaTepHrala

O06nembl mupaMu bl 1 KoHyca. O0nem mrapa. [1nomaam noBepxHOCTEH TE

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.15 Copneprxanue yueOHOTO MaTepuaa
KombOunanmu KomOunanuu reomeTpruieckux Tei
MHOIOTPaHHMKOB M Tell | [IpakTH4YeCcKOe 3aHATHE 4
BpaLCHUSA
Tema 7.16 Coneprkanue ydeOHOro Marepuasa
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAlMA MHOTOTPAHHMKOB M TEJ BpAIICHUS B MPAKTUKO-
KOMOMHAIMY Ha IPAKTHKE | OPHEHTHPOBAHHBIX 3a/auax
[IpakTuueckoe 3ansATue 4
Tema 7.17 Cogepxanue yaeOHOT0O MaTepuaa
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIU TOBEPXHOCTH MHOTOTPAaHHUKOB U TEJ BPAILCHUS
Mmuororpanaukn u  Tena | KonrpoiasHas padoTa 2
BpallleHUs
Pa3znea 8. 14
IlepBooGpa3nasn
by, e OK-01, OK-02,
NpUMeHeHue
OK-03, OK-04,
Tema 8.1 Cogepxanue yueOHOro MaTepuana OK-05. OK-06
[TepBooOpasHas QyHKuMH. | 3amaya O BOCCTAHOBJICHHM 3aKOHA JBWIKEHHS IO M3BECTHOM ckopocTu. [loHsiThe OI’<-07 '
[TpaBuna HAXOXJECHUS | uHTerpupoBaHus. O3HaKOMJIEHHE C TOHATHEM HHTErpaja W IMepBoOOpa3sHOM [yis TIK-1.1. TTK-3.1
NepBOOOPA3HBIX ¢bynkuuu y=f(x). Pemenne 3amau Ha cBsi3b NMepBOOOpa3HOM U €€ NMPOU3BOAHOIM, p- 1_£2 16 1'7
BBIYHCIICHHE TEepBOOOpa3HOM it gaHHOW (QyHkiuu. Tabmuna dopmyn s T
HaXO0X/IeHUs NepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHUS IEPBOOOpa3HON 2
KomM6unmnpoBanHoe 3aHstue
Tema 8.2 Coneprxanue yueOHOro MaTepuaa
[Tnomans KpuBOIMHEWHOM | 3amaun, NPUBOAAILINE K MOHSATHIO ONPEJCNCHHOTO HHTErpajia — O BBIUYMCICHUH
TparnenuH. ®opmyna | TUIOMIAAM  KPUBOJIMHEWHOW Tpamenuu, O TMepeMeneHuu Touku. [loHsTHe
Herotona — JleiiOauna ONpENENEHHOT0  HMHTErpaa. I'eomeTpruueckuid u  (QU3IUYECKUI  CMBICH
omnpezaeneHHoro uurerpaia. @opmyna Herorona— Jleitouuma 2

KomMmOuHupoBaHHOE 3aHsTHE

Tema 8.3
Heonpenenennsrit u

Coneprkanue ydeOHOT0 MaTeprana

ITousTue HCOIIPCACIICHHOIO MHTECTpajia
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orpeienieHHbINH nHTErpansl | KomOuHupoBaHHOE 3aHsATHE 2
Tema 8.4 Cogepxanue yaeOHOTO MaTepuaa
[Tonsitue 00 | 'eoMeTprYECKHii CMBICI OTIPEETIEHHOTO HHTETpalla
orpeJieiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2
KaK IJI0ILAU
KPUBOJIMHEUHON Tpamneiuu
Tema 8.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJepkaHue (copep:xanue
OnpeneneHHblil MHTErpall | HPUKJIAIHOTO MOLYJIsI)
B JKU3HU I'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpaiza. Popmyna HproToHa -
JleitOuuna.
Pemmenue 3a1au Ha npuMeHEHNE UHTETpaia JUIsl BEIYUCICHUS PU3NYECKUX BEIIUYUH
U TUIOIaaeit 4
[IpakTuueckoe 3aHsTHE
Tewma 8.6 Coneprxkanue y4eOHOro Matepuana
Pemenne 3agad. | [lepooOpasnas pynkiun. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee mpumenenue
IlepooGpasuas ¢ynkuny, | KonrponsHas pabora 2
ee NpUMEHEHUe
Paznen 9. 18
Crenenu " KOPHH.
Crenennast pyHKuus
Tema 9.1 Coneprkanue y4eOHOro MaTepuana
Crenennas  QyHKUusA, e | [ToHsTue KOpHSI N-OM CTENEHU U3 JACHUCTBUTENBHOTO yucaa. OyHKIUU y = VX ux
CBOMCTBA ;:{13001\14/160;21 u rpaduku. CBOMCTBA KOPHS N-OM CTENEHU . OK-01, OK-02,
POBAHHOE 3aHATHE OK-03, OK-04,
Tema 9.2 Cogepxanue yaeOHOTO MaTepuana OK-05, OK-07
ITpeoOpa3oBanue [IpeoOpazoBanue upparMOHATBEHBIX BIPAKECHHIA
BBIPAKECHUN C KOPHAMHU N- | KOMOMHHUPOBAHHOE 3aHSTHE 4

OU cTeneHn

Tema 9.3
CaoiicTBa CTEIIEHU C
paroHaIbHBIM u

Coneprkanne yaeOHOr0o MaTepurana

[lonatue cremeHu ¢ MOOBIM pallMOHAIBHBIM NOKa3areneM. CreneHHble (YHKIINH,
UX CBOMCTBa U rpauku

36




NEUCTBUTEILHBIM KoMOuHMpoBanHOe 3aHsTHE 2
I10Ka3aTeIsIMU
Tema 9.4 Cogepxanue yaeOHOTO MaTepuaa
Pemenune PaBHOCWIIBHOCTh MppalMOHAIBHBIX YPAaBHEHMH W HEPABEHCTB. MeTonsl HX
UPPaLMOHATILHBIX pemeHus. Pemenne uppanuoHanbHbIX YPABHEHUM U HEPABEHCTB
YPaBHEHUH U HEPAaBEHCTB | KOMOMHHUPOBAHHOE 3aHSITUE 6
Tema 9.5 Cogepxanue yaeOHOT0O MaTepuaa
Crenenu U KopHH. | Onpenenenue creneHHON (GyHKUWHU. Vcronp30BaHHWE €€ CBOMCTB IMPH PEIICHUH
Crenennast pyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTponpsHas padora
Pa3znen 10. 18
IokazaTenbHas
pyuxkuus
Tema 10.1 Copepxanue yueOHOro MaTepuana
[Toxazarenpnas Qynkuus, | CTeneHb ¢ OPOM3BOJBHBIM  JCHCTBUTEIBHBIM TOKasarenem. OmnpenencHue
€€ CBOMCTBA noKa3aTteJabHON (DyHKIMH, €e CBOHCTBa M TpaduK. 3HAKOMCTBO C MPHUMEHEHHEM
nokasareibHON (QyHKIMU. PerieHue mokazareiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpaguuecKuM METOI0M 4
KomOunnpoBaHHoe 3aHsATHE OK-01, OR-02,
Tema 10.2 Copepxanue yaueOHOT0O MaTepuana OK-03, OK-%‘;
Pemrenne nokasarenbHbIX | PenieHne mmoka3aTeNbHBIX ypaBHEHUH METOJOM YpaBHUBaHHUS IOKa3aTesei, I(I)I(If-]oi’ ?III?— 31
YpaBHEHUI U HEPABEHCTB METOJ/IOM BBEJIEHUS HOBOM MEPEMEHHOU, (PYHKIIMOHATHHO-TPAQUUECKUM METOJIOM. IP- 1'_ ]’_ 516 1'7
Pemenne mokazarenbHBIX HEPABEHCTB 8 Y
[IpakTnueckoe 3aHsTHE
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
Cucrembl TIOKa3aTeNbHBIX | PemeHne cucreM mokasaresibHbIX ypaBHEHHN
ypaBHEHUH Komb6unupoBanHoe 3aHsaTue 4
Tema 10.4 Coneprkanne y4eOHOT0 MaTeprana
Pemenne 3a1a4. | PemreHne noOKa3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelNew u

[TokazarenbHast GyHKIMS

METOJIOM BBEICHMS HOBOM HepeMeHHOﬁ. Pemenune nmoka3aTeabHBIX HCPABCHCTB
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KouTtposnbHast pabora 2
Pazgen 11. Jlorapugmsl. 30
Jlorapudmuueckasn
byHkuus
Tema 11.1 Coneprkanue ydeOHOro Mareprasa
Jlorapudpm yucina. | Jlorapudwm uncna. JlecaTuaHbI 1 HATypaIbHBIN JTOTaprU (MBI, YHCIIO €
JlecaTnaHbIN 1 | KoMOMHHpOBAaHHOE 3aHATHE
HaTYpaJIbHBIN JOTapu(MBI, 4
YHCIIO €
Tema 11.2 Coneprxkanue y4eOHOro Marepuana
CpoiictBa  norapu¢mos. | CBoiictBa jorapudmoB. Onepanus JorapuGMupOBaHHSL.
Onepanus KomOunnpoBanHoe 3aHsaTue 6
norapuMUpOBaHUS
Tema 11.3 Coneprkanue y4eOHOro Marepuana
Jlorapudmuueckas Jlorapudmuueckas GyHKIMS U €€ CBOICTBA OK-01, OK-02,
(byHKIMS, ee CBOMCTBA KoMOMHMpOBaHHOE 3aHATHE 4 OK-03, OK-04,
Tema 11.4 Cogepxanue yueOHOTo MaTepuana OK-05, OK-07
Pemrenne [lonstne nora KL, ITK=3.1
pudmmyeckoro ypaBHeHus. Ormepanus TOTEHIMpPOBaHUSA. Tpu 7IP-1-12 16.17
JoTapuPMUIECKHX OCHOBHBIX METO/Ia PEIICHHs JIOTapUPMHYECKUX YypaBHEHHU: (QYHKIIMOHAIBHO- o
YPaBHEHUH 1 HEPABEHCTB | rpadudeckuii, METOX MOTEHIMPOBAHMS, METOJ BBEJICHHS HOBOI MEpPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
KomOuHnpoBaHHoe 3aHsATHE
Tema 11.5 Coneprkanue y4eOHOro MaTepuana
Cucremsr AJNTOPUTM pEIICHUsT CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOTapupMHUYECKHX
JorapuPMHUIECKUX yYpaBHEHHIA U HEPABEHCTB
ypaBHEHUH KomOunupoBanHoe 3aHsTue 2
Tema 11.6 IIpojeccrnoHaIbLHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue
Jlorapudmsl B mpupoae U | NPUKJIATHOTO MOAYJIS)
TEXHHUKE [Ipumenenue norapudma. Jlorapupmuueckas crnupanb B npupoge. Ee
MaTeMaTHYeCKHE CBOMCTBA 4

HpaKTI/ILIeCKOC 3aHATUC
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Tema 11.7 Copepxanne yaeOHOTO MaTepuana
Pemenue 3ajgad. | Jlorapudpmuveckas  ¢ynkuus.  Pemenume — mpocTedmmx — JorapuMUYECKUX
Jlorapudmsr. ypaBHEHUU 2
Jlorapupmuueckas KonTponbnas pabota
byHKIHS
Pa3nen 12. 10 OK-01, OK-02,
MHoskecTBa. DJIeMEHThI OK-03, OK-04,
Teopuu rpagos OK-05, OK-07
IIK-1.1, IIK-3.1
JIP-1-12,16,17

Tema 12.1 Coneprkanue y4eOHOro Marepuana
MHuosxecTBa [Tonsitue Muoxkecta. [lomMuosxkecTBo. Onepanuu ¢ MHOKECTBAMU

KombOunnpoBanHoe 3aHsaTue 2
Tema 12.2 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJep;kaHue (coneprkanue
Omnepanuu ¢ MHOXKECTBAMH | MPHUKJIATHOT0 MOIY.JIsl)

Omnepanuu ¢ MHOKeCTBaMH. Perienne npukiiaaHpIx 3a1a4d

[TpakTHdeckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'pader [Tonsitue rpada. Cs3HbIM rpad, 1epeBo, LUK rpad Ha IOCKOCTH

I[IpakTuueckas paboTa 4
Tema 12.4 Coneprkanne y4eOHOro MaTepuana
Pemenue 3a1a4. | Onmepanu ¢ MHOXecTBamu. OmnucaHue peanbHBIX CHUTyalldid C TOMOIIBIO
MmuoxectBa, I'padpl n ux | mHoXxecTB. [IpuMeHeHne rpadoB K PEIICHHIO 32124
pUMEHEHHE KonTponbnas pabota 2
Paspen 13. DaemeHTBI 24
KOMOHWHATOPHUKH, OK-01, OK-02,
CTATHCTUKH W TeOpPHH OK-03, OK-04,
BePOSITHOCTEH OK-05, OK-07
Tema 13.1 CogepxaHue yueOHOTO MaTepHrala IIK-1.1, IIK-3.1
OcHOBHEIE noHATHs | [lepecTaHOBKH, pa3MELIEHNsI, COUECTAHMUS. JIP-1-12,16,17
KOMOWHATOPUKH 2

39




KombOunupoBanHoe 3aHsrtue.

Tema 13.2

CoOpitue, BEPOSITHOCTD
coobitusi.  CnoxeHue u
YMHOKEHHE BEPOSITHOCTEH

Conepxanue yyeOHOro MaTepuaia

CoBMeCTHBIE M HECOBMECTHEBIE COOBITHS. TeopeMH O BCPOATHOCTHU CYMMBLI
COOBITHH. YCIoBHAS BEPOATHOCTD. 3aBUCHMBIE U HE3aBHCUMEBIE COOBITHS. TeopeMH
0 BEPOATHOCTH IIPOU3BEACHUA COOBITHIA.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 13.3 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:kaHue (copep:xaHue
BepositHOCTB B | IPUKJIAJIHOTO MOJY.JIs1)
podecCHOHATBHBIX OtHOcuTENbHAsT YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTU. CTaTUCTHYECKOE
3aj1ayax omnpezeneHue BeposiTHocTU. O1ieHKa BEPOSTHOCTH COOBITHS

[TpakTHdeckoe 3aHsATHE
Tema 13.4 Copepxanue yueOHOro MaTepuana

JuckpeTHas ciyJaiiHas

Bunpl cnywaiinsix BenuuuH. OmnpenesieHne IUCKPETHOW Ciy4ailHOM BEJMYMHBI.

BEJINYMHA, 3aKOH ec | 3aKOH pacupelielieHuss JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uucioBble
pacnpezeneHus XapaKTepUCTUKU

KomOunmnpoBanHoe 3aHsATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasa

3&,[[8.‘11/1 MaTeMaTH4eCKON

Bapuanuonnsiii  psa. Ilomuron wuactor u  rucrorpamma. CraTucTHYECKUE

CTaTUCTUKU XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KombOununpoBanHoe 3aHsTHe
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

CocraBiienne TaOmIHIl U
JyarpamMm Ha MPaKTUKe

NMPHUKJIATHOT0 MOIYJIA)

HepBI/I‘{HaH O6p&60TKa CTaTUCTHYCCKUX OAaHHBIX. Fpa(I)quCKoe HX MPCACTABJICHUC.
Haxoxnenue CpCAHUX XapaKTCPUCTHUK, Ha6J'IIO,Z[aCMLIX JaHHBIX

[IpakTHueckoe 3aHsaTHE
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Tema 13.7 Copneprxanue yueOHOro MaTepuaa
Pemenue 3aja4. | DneMeHTsl KoMOMHAaTOpUKU. COOBITHE, BEpPOSATHOCTH COOBITHA. CIOXEHHE H
DeMEHTbI YMHOKECHHE BEPOSTHOCTEN
KOMOMHATOPHKH, KonrponbHas pa6ora 2
CTaTUCTUKM M  TEOpHUHU
BEPOATHOCTEH
Pa3znen 14. YpaBHeHnuss u 28
HepaBeHCTBa
Tema 14.1 Cogepxanue yaeOHOTO MaTepuana
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHEHMII M HepaBeHCTB. OmnpezneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHUH ¥ HEPABEHCTB. | paBHOCWIIBHBIX II€PEXO/laX B YpaBHEHHMSAX M HepaBeHcTBax. OOmme MeToJs
OO61ye METO/IbI PEIIEHNsT | peleHHs YpaBHEHHI: Mepexo]] OT paBeHCTBa (YHKIMHA K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKLHH, METOJ pa3jioKEeHUs HAa MHOXHTEIH, METOJ| BBEACHUS
HOBOH NepeMeHHON, (YHKIMOHATbHO-TpauIecKuii MeTox
KomOunupoBanHoe 3anstue
Tewma 14.2 Coneprkanue y4eOHOro Marepuana
I'padpmueckuii MeTon | O6mmue MeTobl pelieH!s] HEPaBEHCTB: MEPeXo ] OT CPaBHEHUs 3HAUEHUH (YHKLIUH OK-01, OK-02,
pereHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHWH apryMeHTOB [UIi MOHOTOHHBIX (YHKIMH, METoA OK-03, OK-04,
HEPaBEHCTB UHTEPBAJIOB, (YyHKIMOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus OK-05, OK-08,
YpaBHEHMI U HEPABEHCTB 4 OK-07
KOMOMHMPOBaHHOE 3aHATHE TIK-1.1, ITK=3.1
Tema 14.3 ConeprkaHue yaeOHOTO MaTepHana J1p-1-12,16,17
VYpaBuenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Mmoaynss mo onpexaenenuro. IIpocreifmie
C MOZYyJIEM YpaBHEHMsI U HEpPAaBEHCTBAa ¢ MoayneM. IIpuMeHeHne paBHOCHIIBHBIX MEPEXO/I0B B
OTIpeIeIEHHBIX TUIaX YPaBHEHUI 1 HEPABEHCTB ¢ MOyJIEM 4
KomOunupoBanHoe 3aHstue
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHeHHs U HEPABEHCTBA | 3HAKOMCTBO ¢ mapaMerpoM. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KomOuHMpOBaHHOE 3aHATHE 6

Tema 14.5
CocraBneHue U pelieHue

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

NMPHUKJIATHOT0 MOTYJIA)
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npoeCCHOHANBHBIX 3a/1au

Pemenne TekcTOBBIX 3a/1a4 MPO(EeCCHOHATBHOTO COCPKAHUS

C TIOMOIIBIO YPAaBHEHHIA [IpakTuueckue 3aHATHS 8
Tema 14.6 Cogneprkanue ydeOHOro Mareprasa
Pemenue 3aza4. | OOume MeToAbl pelieHUsT YpaBHEHUW. YPaBHEHHUS W HEPABEHCTBA C MOJIYJEM H C
VYpaBHEHMs ¥ HEPABEHCTBA | MapaMeTpaMu

[IpakTrueckoe 3aHsiTue 2
KouncyabTanus 2
IIpome:kyTounas arrectauus (JK3aMeH) 6
Bcero: | 340
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3. YciaoBus peajiu3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIINHbBI

3.1. Jlns peanu3anuu NporpaMMbl JUCHUIIMHBI T0/LKHBI OBITH MPELyCMOTPEHbI
cleAyIolUe crelualbHble MOMeIeHus :

Peanmzamust mporpamMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi y4deOHOro KaOuHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOMHeTa:

- TTOCAI0YHBIC MECTa IO KOJMYECTBY 00yUYaIONTNXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTCKT Y4eOHO-HATJISTHBIX TOCOOMIA,

- KOMIUICKT 3JIEKTPOHHBIX BUEOMATEPUATIOB,;

- 3aJIaHUs A1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHAIIBHO OPUEHTUPOBAHHBIC 33 1aHUS;

- MaTepuasbl SK3aMeHa.

Texnuueckue cpeacTsa 00ydeHUsI:

- IEPCOHATBHBIN KOMITBIOTED C JTUIICH3UOHHBIM MMPOTPAMMHBIM 00€CIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopMmanmonHoe obecnevyenue o0ydeHmst

3.2.1. OcHOBHBIE NTEYATHBIC N3TAHUA
1. Amumos III.A. u np. Maremaruka: anredpa U Hadajga MaTeMaTHYECKOTO

ananu3a, reomerpus. 10-11 xkaccel: ydeOHHK UIsl 0011e00pa30BaTEIbHBIX
opraHuzanuii: 0a30BbIM U yriiyOsneHHbd ypoBHH.- M: [Ipocsemienue, 2021.

2. AnekcannpoB, A.J[. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOTO
aHanu3a, reometpus. 'eomerpus. 10-11 knaccer : yueonuk / A.Jl. Anexcanapos, JL.A.
Bepuep, B.1. Peokuk. — M. : U3natenscTBo «IIpocBemenuey, 2020. — 257 c. — ISBN:
978-5-09-062551-7 / - TekcT : HEMOCPEACTBECHHBIM

3. Aranacsan JI.C. I'eometpus, 10-11: yueOHuK 1151 0011eo0pa3oBaTenbHbBIX
yupexaeHuil: 6a30BbIil U MpodmibHbINA ypoBHH. — M.: TIpocBemenue, 2020.

4, Mopnkosuu, A.I'. Anre6pa W Hayaia MareMaTuyeckoro axammza. 10
kinacc: B 2 4. Y. 1. YueOHuk mnsg yyammxcs oOuieoOpa3oBaTeNbHbIX YUYPEXKICHUN
(npodunehelil yposenb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muemo3suna, 2020.
- 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIIH

d. Mopnkosuu, A.I'. Anre6pa W Hayajia MareMaTuyeckoro aHaimmsa. 11
kinacc: B 2 4. Y. 1. YueOnuk mnsa yyammxcs oOrieoOpa3oBaTeIbHbIX YUPEKICHUN
(npodunehelit ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : Muaemosuna, 2020.
- 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HenmocpeACTBESHHBIHI

6. Mopnkosuu, A.I'. Anrebpa W Hayaia MareMaTuyeckoro adamuza. 10
kiacc: B 2 4. Y. 2. 3agayHuk i ydamuxcs oOmieo0pa3oBaTeNbHbIX YUPEKICHUM
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(mpodunbHbIil ypoBeHs) /A.I". Mopakosuy, JI.O. Jlenumesa, JI.W. 3paBuu [u np.] - M.

Muemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Texkcr
HETNIOCPEACTBEHHBIN
7. Mopakosuu, A.I'. AnreOpa u Hadana MaTeEMaTUYECKOTO aHanu3a. 11

kiacc: B 2 4. Y. 2. 3agaynuk a5 yyamuxcs o011eo0pa3oBaTelbHbIX YUPEKICHUN
(mpodmnbuelil ypoBens) / A.I'. Mopnkosuy, JI.O. [lenumesa, JI.W. 3saBuu [u np.],-
M. : Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HETIOCPEeACTBEHHBIN

3.2.2. /lonoJHUTEIbHBbIE HCTOYHUKH

1. Bcepoccuiickne unTepHeT-omumnuansl. - URL: https://online-olympiad.ru /
(mara obpamenusi: 12.07.2021). - TekcT: 2J€KTPOHHBIN.

1. Ennnas xomnexkumst umdpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru  / (mata oOpamenus: 08.07.2021). - Tekcr:
ANEKTPOHHBIN.

2. Nudpopmanmonnas cucrema «EquHoe okHO g0cTyna kK 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / (mara o6pamenwus: 02.07.2021). - Tekcr:
AIEKTPOHHBIN.

3. Hayunas snekrponnas oubmuoreka (HIB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2021). - TekcT: 2J€KTPOHHBIH.

4, OtkpoIThiil KOJLICmK. MaTemaruka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2021). - TekcT: 31EKTPOHHBIN.

5. [ToBTopuMm matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2021). - TekcT: 31€KTPOHHBIN.

6. CnpaBoyHMK TI0  MaremMaTdke I ImKodbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2021). -
TeKkcT: 2IEeKTPOHHBIN.

7. Cpennss MaTeMaTH4eCKast WHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (nara o6pamenus: 12.07.2021). - Tekct: 2JIeKTpOHHBIH.

8. OenepanbHbii  moptann  «Poccuiickoe  oOpazoBanue». -  URL:
http://www.edu.ru / (mata oopamienus: 02.07.2021). - TekcT: 3MeKTPOHHBIN.

Q. ®denepanbHbIl 1EHTP WHOOPMAIMOHHO-00Pa30BaTEIIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKCT: 371€KTPOHHBIA.
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHMSI 00111e00pa30BaTeIbHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOOPAa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3ynbTaThl,

HaIIPaBJICHHBIC

Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam
coJiepKaHusl yueOHOro MaTepuarna.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTEeHIHA MeponpusiTus

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c', 1.4, 1.5, TecTupoBanue
peleHus 3a1a4 1.6 YcerHblii onpoc
npoQecCuoHaNBEHOM P2, Temwt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/c, | Maremarnueckuit
exreLHOCTH B 3, Towst .1,32, 33 Tlole, 3.4 uicrant
TIpUMCHHUTCIIEHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyabHAS
K pa3JIMYHBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Tems1 5.1, 5.2 pabora

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

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

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, Tems! 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-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura
WHIMBUTYaJIbHBIX
MIPOEKTOB
KonTponbnas padbora

P 12, Temsr 12.1,12.2,12.3, 12.4 Bemoxetie

P 13, Temsr 13.1,13.2,13.3,13.4, 13,5 | PN3aMCHALHOHHBIX

IT-o/c, 13.6 3afatiu

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

[T-o/c, 14.6
OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIE CPELICTBA 1.6 YceTHBII onpoc
MOUCKA, aHaJIu3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | Maremarnueckuii
HHTCpHpeTatiin 1252 Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 AHICTaRT
HHOOpMAIH, B P4, Temn 4.1,4.2, 43, 44, 45, 4.6, 47 | AHAMBHIyaTbHAS
UH(POPMAIMOHHBIE -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIIbHAS
TEXHOJIOTUH IS P 5, Temsr 5.1, 5.2 pabora
BBINIOJTHEHUS 3a]1a4 P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHaIbHON 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yNbTaToB
JEATETBHOCTH P 7, Temst 7.1,7.2,7.3,7.4,7.5,77.6, NPAaKTHYECKUX PAabOT

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, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

3aiuTa TBOPUYECKHUX
pabort
3amura
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P9, Tems1 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-0/c,

UHAUBUAYAJIbHBIX
MIPOEKTOB
KonTponbHas padora

11.4,11.5,11.6 [T-o/c, 11.7 BLIIOIHEHHE

P 12, Temsr 12.1, 12.2,12.3, 12.4 SK3aMCHAIHOHHBIX

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

IT-o/c, 13.6

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

II-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peanusoBbiBaTh cooctBennoe | 1.6 YCTHBIN onpoc
npoQeCcCHOHATBEHOE U P2, Temwt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarueckuit
PUTHOBTHOE pASBHTHE, 123'2, Temst 3.1, 3.2, 3.3 TT-o/c, 3.4 JHTanT
TpEAUPHHUMATCIILCKYIO P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHAMBATyaIbHA
JeSITeIILHOCTh B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccruoHanbHOM cdepe, P5, Temsr 5.1,5.2 pabora
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(bMHAHCOBOMW I'PAaMOTHOCTH B 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

Pa3JIMYHBIX KU3HCHHBIX
CUTYyalusIx

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
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, 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-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

IPAKTHYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WHIMBHUTyJIbHBIX
IIPOEKTOB
KonTposbHas padota

P 12, Temsi 12.1, 122, 12.3, 12.4 Bmonnenye

P 13, Tems1 13.1,13.2,13.3,13.4, 13,5 | PX3aMCHALHOHHBIX

IT-o/c, 13.6 3anaHuu

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

IT-o/c, 14.6
OK 04. Db dexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aUMO/JICVICTBOBATH U 1.6 VYcrHbIil onpoc
paboTarh B KOJUIEKTHBE U 12) 62, Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
KOMATHE P 3, Tem 3.1, 3.2, 3.3 TT-o/c, 3.4 JUITATT

P4, Temb1 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBALyaTbHAS

IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA

PS5, Temsr 5.1,5.2 paboTta

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 pe3yJIbTaToB

P7 Temo1 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, Tems! 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,

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabot

3amura
WHAWBUYAIbHBIX
MIPOEKTOB
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11.4,11.5,11.6 IT-o/c, 11.7

KonTtponsHas pabora

P12, Temsr 12.1,12.2,12.3,12.4 Brmmonnenue

P 13, Temsr 13.1, 13.2, 13.3,13.4, 13.5 9K3aMEHAI[HOHHBIX

IT-o/c, 13.6 3a1aHui

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

IT-o/c, 14.6
OK 05. OcymiecTBasaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 YcerHblii onpoc
KOMMYHHKALIHIO Ha P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 IlI-o/c, MaTeMaTHyecKuii
TrOCYJIapCTBEHHOM SI3BIKE 1232 Temtr 3.1, 3.2. 3.3 [-o/c. 3.4 JTUKTaHT
Pocenticxoit Qenepalnit ¢ | p 4 Ty 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nAusuyarcias
y4eTOM 0COOEHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJIBHOTO U KYJIbTYPHOTO P 5, Temsr 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3ysIbTaToB

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

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/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, Temer 5.1,5.2

P 6, Temrl 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, Tems1 7.1,7.2,7.3,7.4,7.5, 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, Temsl 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-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
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/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, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

MPaKTUYECKHUX paboT
3anuTa TBOPYECKUX
pabor

3amura
WHIUBUTYaJIbHBIX
MIPOEKTOB
KonTponbhas padora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aaHuN

OK 06. IIposBasaTh
TpakTaHCKO-

MaTpUOTUYCCKYIO IMTO3UIUIO,

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

TectupoBanue
VYeTHbI onpoc
Maremarnueckuit
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JIEMOHCTPHPOBATH
OCO3HAHHOE IOBEJAECHHUE HA
OCHOBC Tpa[[I/IL[I/IOHHbIX
00IIIEYETOBEYECKUX
LIEHHOCTEMN, B TOM YHCJIIE C
Y4ETOM TapMOHHU3AIUH
MEXHalMOHAIbHbIX U
MEKPEITUTHO3HBIX

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temo1 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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

JHUKTaHT
NunuBunyanbHas
CaMOCTOSTEIbHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKHUX PaboT
3anmTa TBOPYECKHUX

OTHOIICHHN, TPUMEHSTH pabot
CTaHJapThI 3amura
AHTHKOPPYIIIUOHHOTO WHIMBUyaTbHBIX
ITOBEICHUS MIPOCKTOB
KonTposbHas padota
Brimonnenue
9K3aMEHAaIIMOHHBIX
3aaHuN
OK 07. CoxeticTBOBaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
COXPAHEHUIO OKPYKAIOLIEH 1.6 VYcrHblil onpoc
CpEnbI, pECYPCOCOEpEKEHHMIO, 12) 62’ Temprt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuii
MPUMEHATE SHAHI 00 P 3, Temsi 3.1, 3.2, 3.3 IT-o/c, 3.4 Jerat
M3MCHCHHH kiMMata, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyabHAS
HIPUHIIMITB OEPEIKITUBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
MPOM3BOICTBA, Y3 (HEKTUBHO P 5, Tems 5.1, 5.2 pabora
JIeHiCTBOBAThH B P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenne
Ype3BBIYANHBIX CHTYAITHSIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 PE3yIbTaTOB

P7 Temu1 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,

MPaKTUYECKUX paboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15, 7.16, 7.17 paGor

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammTa

P9, Temr1 9.1,9.2,9.3,9.4,9.5 HHHBH Ty AT HBIX

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

IIPOEKTOB

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

11.4,11.5,11.6 [T-o/c, 11.7

P 12, Temnr 12.1, 12.2, 12.3, 12.4 Bemoxetie

P 13, Temn: 13.1, 13.2,13.3,13.4, 13.5 | 7X3aMCHAIMOHIBIX

IT-o/c, 13.6 3aaHnn

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
I1K-1.1. ITpumensats cpenctsa | [IpodeccrnonanbHO-0pueHTUPOBAHHOE I'pynnoBas pabota c
OCCKOHTAaKTHOW OIM(POBKU H | COIEpKaHUE WH(POPMAITMOHHBIMHU
py4YHBIE n3meputensubie | P2, Tema 2.5 pecypcamu
MHCTpYMEHTHI 17151 pazpabotku | P 3, Tema 3.3 [Togroroska
ANMEKTPOHHOU Mozenu | P 6, Tema 6.6 COOOIIIEHHI;
U3eIus, BXOJIHOT'O n| P9 Tema9.10 3ammra
BBIXOJIHOTO koHTposs | P 10, Temsr 10.11 WHIVUBUIYaTbHBIX
U3JEIIUs. P11, Temsr 11.5 IIPOEKTOB

P 12, Temsr 12.2 TectupoBanue
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P 13, Temnr 13.3, 13.6
P 14, Temsr 14.5.

YceTHBII onpoc
NuauBunyanbHas
CaMOCTOATENIbHAs
pabora
IIpencraBnenue

pe3yabTaTOB
MIPaKTHIECKHUX PabOT
Pewenue 3anau ¢
npodecCHoHaNbHO-
OPHUCHTUPOBAHHBIM
coJiep)KaHueM

[K-3.1.
MapUIPYTHBIN

TEXHOJIOTUYECKUN MPOLECC Ha

ydacTKax
IIPOM3BOJACTBA.

Pa3pabatsiBath

aJITMTUBHOTO

[IpodeccronanbHO-OPUEHTUPOBAHHOE
coJiepKaHue

P2, Tema 2.5

P 3, Tema 3.3

P 6, Tema 6.6

P9, Tema 9.10

P 10, Temsr 10.11
P11, Temsr 11.5

P 12, Temsr 12.2

P 13, Temsr 13.3, 13.6
P 14, Temur 14.5.

I'pynnosas pabota ¢
HH(pOPMaITMOHHBIMHU
pecypcamu
IToaroroBka
COOOILIEHHI;
3ammra
WHIMBUYaJIbHBIX
MPOEKTOB
TectupoBanue
VYerHbIl onpoc
NupuBunyanbHas
CaMOCTOSITeIbHAs
paborta
IIpencraBnenne
pe3yabTaToOB
MPaKTHYECKUX padoT
Pemenne 3amad ¢
po¢eCCuOHAIBHO-
OPUEHTHUPOBAHHBIM
coJiepKaHUuEM
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5.Meponpusitus, 3allJIAHUPOBAHHBIEC HA NEPHOJ PeaIu3aliu y4eOHoi
AUCHHUIIMHBI COTJIACHO KAJIEHIAPHOMY ILIAHY BOCIMTATEIbHOM PadoThl

na | Cogep:xxkanue u (popMbI Yuacruuku | Mecrto OtBercTBen | Koabl
Ta | JeATeJLHOCTH NpoBe/JeH | Hble JIP
usi

ce | Konkypc «3anumarenbHas CtyneHTsl ayn. 119 Hexyp AL JIP-1-
HT | MaTeMaTukay (IIOBTOP-0030p I'p. AT-114 HP-1,6
si0 | MIKOJILHBIX 3HAHU) HP-17’
jus
ok | Kondepennus «Pemenue CtyneHTsl ayn. 119 Hexyp AL H:lfz'l'
T | IPAKTHKO- OPUEHTUPOBAHHBIX I'p. AT-114 3 yu-cs HP-1,6
Op | 3amau» HP-17’
b
HO | [lenosas urpa no reme CryneHTsl ayn. 119 Hexyp AL H:IL)Z-L
30 | «[IpuMeHneHne pa3TuIHBIX I'p. AT-114 HP-1,6
pb | TPUTOHOMETPUUYECKUX POPMYIT HP-17’

pelIeHHs OJIHOTO U TOTO K€

TPUTOHOMETPUYECKOTO ypaBHEHUSI.
ne | CemuHap no reme «Pemenne CryneHTsl ayn. 119 Hexyp AL HZILDZ_:L-
Ka | NPUKJIAIHBIX 3a1a4» I'p. AT-114 HP-1,6
fp JIP-17
sH | Konkypc no teme «MHOrorpanubiii | CTyIeHTbI ayn. 119 Hexyp AL H21L32_1-
Ba | MUD» I'p. AT-114 2 y4-cst HP-1,6
PP JIP-17
¢e | Bukropuna «MareMaTHuecKas CryneHTsl ayn. 119 Hexyp AL Hjll)Z-l-
Bp | Kapycenb» (KOHTPOIIb YCBOCHUS I'p. AT-114 HP-1,6
aJl | HOBBIX 3HaHMi 1 Kypca) HP-17’
b
Ma | Jluckyccus no teme «Pemenue CryneHTsl ayn. 119 Hexyp AL Hjll)Z-l-
pPT | 33724 ¢ TOMOIIIbIO TPapUKOB» I'p. AT-114 HP-1'6

JIP-17
an | Bupryanbnas skckypcus «3omnotas | CTyaeHThI ayn. 119 Hexyp AL H:lfz'l'
pe | CUMMETpPHS B IPUPOJIE, I'p. AT-114 JIP-16,
Jb | apXUTEKType, TEXHUKE, B OBITY». JIP-17
an | OKcKypcus B CryneHTsl r. Xabapo | Hexyp AL Hfél'
pe | XabapoBckuii kpaeBoit my3elt umen | I'p. AT-114 | Bck, yu. CTapocTa. JIP-16,
ae | u H.M. I'ponekoga. [ITeBuenko JIP-17
, 11.
Ma | YpOK-CEMHUHap MO TEOPHUH CryneHTsl ayn. 119 Hexyp AL Hjll)Z-l-
W | BeposTHOCTEN I'p. AT-114 HP-1'6
JIP-17

uto | Cemunap no teme «Pemnienue CryneHTsl ayn. 119 Hexyp A L. Hfz'l'
Hb | 3aJ1a4 T€OMETPUU HA IUIOIIAIU U I'p. AT-114 HP-1,6

00BEMBI (DUTYD ITPH MTOJITOTOBKE K HP-17’

9K3aMEHY»
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JIucT u3MeHeHHU ¥ 1ONOJTHEHUM

B pabouylo NporpaMmy y4eOHOU THCHUTLITUHBI

I10 CIICOHUAJIbHOCTH

(KOO U HauMeHOBaAHUEe CNeYUATbHOCU)

Ne uzmenenus, dama uzmenenus, Homep CMPAHUYbLL C USMEHEHUEM
Hanpumep: Nsmenenune Nel, 16.06.21 r., ctp. Ne 14

BbLJ1IO CTAJIO

NOONUCH HHMMM(]Jlbl, qba/vzuﬂuﬂ BHecCue20 USMEHEHUA

PaccmoTpeno u ogobpeno Ha 3acemganuu [TITK No
[IpoToxos Ne « » 20 T.
[Ipencenarens [TIK: /

noonuce  HMuuyuanel, hamunusa
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