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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
JANCHUIIVIMHBI MATEMATHKA

1.1. MecTto AUCUMILIUHbI B CTPYKTYpe npogecCHOHAJIbHOM
o0pa3oBartenbHoii nporpammsl CIIO:

JHucouniza «MaremaTuka»  ABISETCA  00SA3aTEIbHOM  YacCThIO
o011e00pa3oBaTeIbHOr0 IMKIa 00pa30BaTEeNbHON MPOTrpaMMbI B COOTBETCTBUHU C
OI'OC 09.02.13 HHTerpauus pemieHWd C  MOPUMEHEHHEM  TEXHOJIOTUH
HCKYCCTBEHHOI'O MHTEJUICKTA.

1.2. Hean n uiaHupyembie pe3yJbTAaThl OCBOCHUS AUCHUIIIUHBI:
1.2.1. lleab AMCHHUIIMHBI

ConepxaHne nporpaMmel  JUCHUIUIMHBL «MaremaTuka» HalpaBJI€HO Ha
JOCTH)KEHUE PE3YIbTATOB €€ U3YUYEHHs B COOTBETCTBUU ¢ TpeOoBanuamu ®I'OC CO0
¢ yuetoMm npodeccuonanbHoi HanpasieHHocTH OI'OC CIIO.

1.2.2. IlianupyeMblie pe3yJbTaThl 0CBOCHHS 00111e00pa30BaTEeILHOM
aucuuIIMHLBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC C00

Ocoboe 3HaueHue JUCIUIUTMHA uMeeT npu hopmupoBanun U pazsutuu OK u 1K



O01mue KOMNETEeHIIUHT

I[Inanupyembie pe3yabTaThbl 00yYeHUsI

i
OO0urue JIMCUMIIHHAPHbIE”

OK 01 Beibupats FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTHU-BIAJAETh METOAAMH JOKAa3aTeJIbCTB, aIrOpUTMaMHU

CIIOCOOBI pelIeH s 3a1a4 | MacTepCcTBa, TPY10I00ue; peneHns 3a/1ay; yMEHUE dbopmynupoBaTh

mpodecCuoHaTBEHOM
NCATCIIEHOCTH
MPUMECHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

FOTOBHOCTh K AaKTHBHOM J€SITEIBbHOCTH
TEXHOJOTMYECKOU u coIMaJIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTD
WHUIUAPOBATh, TJTAHUPOBATH u
CaMOCTOSITCIBEHO BBITIOJTHSATE TaKyro
JIeSITeIIbHOCT;

UHTEpeC K Pa3IMYHBIM chepam

npodheCCUOHAIBHON JIeITEIIBHOCTH,
OBnajicHHe YHUBEPCAIbHBIMH yUeOHBIMU
MMO3HABATEILHBIMU JICHCTBUSMH:
a) 0a30BbIC JJOTHYECKHUE ACHCTBHUS:
CaMOCTOSTENIbHO (OPMYJIHPOBATH U
AKTyaJM3upOBaTh POOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
- yCTaHABJIUBAThH CYIIIECTBEHHBIN
MPU3HAK WM OCHOBAaHUS I CPaBHEHUS,
Ki1accupukanuu u 0000IICHHUS;

- ONpPENENATh  LENU  JIESITEIbHOCTH,
3a7aBaTh IApaMeTpbl M  KPUTEPUU  UX
NTOCTHKECHUS,

- BBISIBIIATh 3aKOHOMEPHOCTH 151

ONpENEICHUS, AKCUOMBI U TEOPEMBI, TPUMEHSATH UX,
MPOBOJUTH JOKAa3aTEIbHbIE PACCYXKIECHHUS B XOJE
pelIeHus 3a/1ay4;

YMETh OINEPUPOBATH MMOHATUSAMU: CTENEHb YHCIIA,
jgorapudM YUCIa; YMEHHUE BBINIOJHATH BBIUHUCICHUE
3HAUCHUW U MpeoOpa3oBaHMsl  BBIPAKEHHM  CO
CTeNeHsSIMU W Jorapudpmamu, mpeoOpa3zoBaHus
JTPOOHO-pAllMOHATBHBIX BBIPAKEHUH;

YyMETh  OINEpPUPOBATh MOHATHUSAMHU: PalMOHAJIbHbBIE,
UppalMoHalbHbIE,  MOKAa3aTelbHbIE,  CTEIECHHBIE,
jgorapu(pMUYECKre, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

YMETh ONEPUPOBATH MOHATHSIMU: byHKUMS,
HETIpEpbIBHAA byHKUMA, MIPOU3BOIHAS,
nepBooOpa3Has, ONPEIEICHHbI HWHTErpall; yMETb

HaxXOJIUTh TPOW3BOIHBIC DJIEMEHTAPHBIX (DYHKIIHH,
WCITOJIB3YsI CIIPAaBOYHBIE MAaTE€pHajbl, MCCIICIOBATH B
MPOCTEUINUX CiIydasx (YHKIMH HAa MOHOTOHHOCT,
HAaXOJIUTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUS
byHKIMIA; CTpOUTh TpadUKu MHOTOWICHOB C
HCITOJIb30BAaHUEM ammapara MaTEeMaTUYECKOTO




- pa3BHUBaTh KPEATUBHOE MBILICHUE TPU
pellIeHnH )KU3HEHHBIX MTPOOIeM

0a30BBIE HCCIENOBATEIbCKUE ACHCTBUA:
BIIAJIETh HaBbIKAMH y4eOHO-
MCCIIEI0BATEIBCKOMN 17§ IIPOEKTHOU
NESATEIbHOCTH, HABBIKAMHU Pa3peLICHMUS
poOJieM;
BBISIBJISITD
CBSA3M U

MIPUYUHHO-CJICACTBEHHBIC
aKTyaJu3upoBaTh  3ajady,
BBIJIBUTAaTh THIOTE3y €€ pelleHus,
HaXOJIUTh apryMEHTHI JUIS
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUH,
3alaBaTh ~MapaMeTphl H  KPUTEPUHU
pereHus;

aHANMM3UPOBAaTh TIOJNyYCHHBIE B XOJIE
perieHus 3a7a4d pe3yIbTaThI,
KPUTHYECKA OIIEHUBAThH 1704
JIOCTOBEPHOCT, MIPOTHO3HUPOBATH
M3MEHEHHE B HOBBIX YCIOBHSX;

yMETh MIePEHOCUTH 3HAHUSA B
MO3HABATEIbHYI0 M IPAKTHYCCKYIO
00J1aCTH KU3HEIEATENHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE HJICH, IIpeIararh
OpUTHHABHBIC TTOIXO/IBI ¥ PEIICHUS;

U CIIOCOOHOCTh HUX MCHOIB30BAaHUS B

(GYHKIMS, TpUTOHOMETpUYeckue (PyHKIUHU, OOpaTHBIC
(GYHKIIMM; yMEHHE CTPOUTh TpauKu HU3YUYEHHBIX
¢GyHKIMI, uCHONb30BaTh TpaduKd TPHU U3YUYCHUU
IPOIIECCOB M 3aBUCHUMOCTEH, MPH PEHICHUH 3a/ady U3
IpyTux y4eOHBIX MPEAMETOB M 3a/ad W3 peabHOU
KU3HH;, BBIpaXaTh (OpMyllaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU;

YMEThb pellaTh TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B
TOM YHCJIE Ha MPOLEHTHI, JOJU U YacTH, Ha JIBUKEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/lauM
U3 00JIacTH yHOpaBlIEHUS JHUYHBIMU U CEMEHHBIMU
(puHaHCaMM); COCTaBIATh BBIPAKECHUS, YpPaBHEHUS,
HEPaBEHCTBA W HX CHCTEMBI IO YCJIOBHIO 3a/adH,
UCCIIEIOBaTh IIOJIyYeHHOE peIIeHHe U OLIEHUBATh
HpaBJON0I00HOCTh PE3yJIbTAaTOB;

YMETb OTIepUpPOBATH MOHSTHSIMH: cpeaHee
apudmernyeckoe, Me/MaHa, HauOompllee U
HauMEHbIIEe  3HA4YEHWs,  pa3Mmax, JHUCIIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHUCIIOBOTO HalbOpa; yMeTb
U3BJIEKATb, UHTEPIPETUPOBATD UH(pOpMaIHIO,
OpEICTaBICHHYI0 B Ta0iuuax, Ha Jguarpammax,
rpadukax, OTpaXKalOUIyI0  CBOMCTBAa  peabHbIX
IPOLIECCOB U SIBJICHU; MPEACTaBIATh HHPOPMAIUIO C
NOMOIIbI0  TaONMUI] MW  JAMarpaMM; HCCIEA0BaTh
CTaTHUCTUYECKHUE JAHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUuecKuX METOOB U DJIEKTPOHHBIX CPEJICTB;

yYMETh ONEPUPOBATH MOHATHUSAMU: CIyYalHBIN OMBIT U




IPOSBJICHHS 3aKOHA OOJBIINX YUCEN B MPUPOIHBIX
1 OOLIECTBEHHBIX SABJICHUSX;

- yMETb ONEPUPOBATH TMOHATHSAMHU: TOYKA,
npsiMasi, IUIOCKOCTb, HPOCTPAHCTBO, JBYIPaHHBIN
yTOJI, CKPEUIUBAOIIMECS MIPSAMBIC, apaJUIEIbHOCTD
U TEPIEHIUKYJISAPHOCTh MPSAMBIX U IUIOCKOCTEH,
yrol MEXAYy HIpPSIMBIMHM, YIOJl MEXKIAy MNpSAMOW H

IIITOCKOCTBIO, YIoi MCIXKIOY IINTOCKOCTAMH,
PaCCTOAHUC OTTOYKH OO0 IINIOCKOCTH, PACCTOAHUC
MCIKIAY IIPAMBIMH, PaCCTOAHUC MCIKIAY

IIJIOCKOCTAMHU, YMCHHUC HUCIIOJIb30BATh IIPpU PCUHICHHUHN
3aJa49 U3YYCHHBIC q)aKTBI N TCOPCMBI IINTAHUMCTPHUH

YMEHHE OLICHUBATH pasmepsl 00BEKTOB
OKpPY>KarOIEro MUpa;
- YMETb ONEPUPOBATh MOHATHSIMU:

MHOTOTPAaHHHUK, CEYCHHE MHOTOTpaHHWKA, KYO,
napajieienunea, npu3Ma, nupamuaa, ¢urypa u
MOBEPXHOCTh BpAIICHHsI, NWIUHAP, KOHYC, IIap,
chepa, ceueHus GUTyphl BpallleHUs, TUIOCKOCTb,
Kacaromiasicsi chepsl, MUIUHAPA, KOHYyCa, IUIOIIA b
MOBEPXHOCTH  MUPAMUIbI, TMPU3MBI,  KOHYCA,
MWIMHApA, Twiomanb  chepb, o00beM  KyOa,
IPSIMOYTOJILHOTO — TIapajuieienunesa, MMUPaMUIbI,
OpU3Mbl, [WIWHApPA, KOHyca, I[Iapa; yMEHHUe
U300pakaTb MHOTOTPAHHMKH ¥ TMOBEPXHOCTU
BpaIllCHUS, WX CEYCHUS OT PYKH, C TOMOIIBIO




- YMETh BBIUYHUCIATH TE€OMETPUYECKUE BEIUYUHBI
(muHA,  yroa,  IJOW@AAb, 00beM,  IUIOUIAJb
MOBEPXHOCTH), HMCTONB3YsSd H3y4YCHHBbIC (DOPMYIBI U
METO/IbI;

- yMEThb ONEPUPOBAThH MOHATUSIMU: MPAMOYTOIbHAS
cucTeMa KOOpPAMHAT, KOOPJAMWHATBHI TOYKH, BEKTOD,
KOOpPAMHATBl BEKTOpa, CKAJSIPHOE IPOU3BEICHHUE,
VIO~ MEXIYy  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEACHUE BEKTOpA HA YHUCIO; HAXOIUTh C
MOMOIIBI0  HM3YYEHHBIX  (OPMYJT  KOOPAMHATHI
CEepeuHbl OTpe3Ka, PACCTOSTHUE MEXAY HABYyMS
TOUYKaAMH;

- yMeTbh BbIOUpATh MOAXOISAIINNA U3YUYEHHBIH METO
JJIsL pEIIEHUS 3a]]a4d, PacliO3HABaTh MaTEMaTUYECKUE
(dbakThl U MaTeMaTUYECKHE MOJICTU B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSIX, B MCKYCCTBE; YyMEHHUE
MPUBOJIUTH TMPUMEPbl MAaTEeMaTUYECKUX OTKPBITUH
POCCHIICKON M1 MUPOBOM MaT€eMaTUYECKON HAYKH.

- yMETh ONEPUPOBaTh MOHATUSMHU: ONPEAECIICHHUE,
aKCMOMa, TEOpeMa, CJEACTBHUE, CBOWCTBO, IMPHU3HAK,
TOKA3aTelbCTBO, PABHOCUJIBHBIE  (DOPMYITUPOBKY;
YMEHHE dbopMyIMpOBaTH obOpaTHOe u
[TPOTHUBOIOJIOKHOE YTBEPKIEHUE, MPUBOJIUTH
NpUMEpPbl U KOHTPIPUMEPHI, HCIOJIB30BaTh METO
MaTeMaTU4eCKOn WHTYKIIUY; MPOBOJAUTH
TOKa3aTeIbHBIC PACCYXICHHUS MNpPU PELICHUU 3aaad,
OLICHUBATH JIOTUYECKYIO TPABUIILHOCTh PACCYKICHU;




Pa3IMYHBIMH CIIOCOOAMU; UCTIOIB30BaTh rpadbl MpH
penIeHnu 3aay;

YMETh CBOOOTHO OTIEpUPOBATh MOHITUSIMHU: COUYCTaHUE,
MepeCcTaHOBKA, YHUCIIO COUCTAHUH, YMCIIO MIEPECTAHOBOK;
ouHOM HbI0TOHA; yMEHHE MPUMEHSITH KOMOWHATOPHBIC
(baKThl U pacCyKICHUS I PEIICHUS 3a/ad;

YMETh OTIEPUPOBATH MOHATUSIMU: HATYPATBLHOE YUCIIO,
[1€710€ YUCJI0, OCTATOK [0 MOJIYJIIO, PAallUOHATILHOE
YICJI0, UPPAIMOHAIBHOE YUCIIO, MHOKECTBA
HATypaJbHBIX, IEBIX, PAlMOHATBHBIX, ICHCTBUTEIBHBIX
YHCEN, YMEHUE HCITOJIh30BaTh MIPU3HAKH JICTUMOCTH,
HaWMEHBIINN OOINMUH JAEIINTENb U HaNMEHbIIIEe 00Iee
KpaTHOE, aNTOpUTM EBKITHA pH pelIeHUH 3aa9;
3HAKOMCTBO C Pa3JIMYHBIMH ITO3UIIMOHHBIMU CUCTEMaMU
CUHCIICHUS,

YMETh CBOOOTHO OMIEPUPOBATH MOHATHUSIMHU: CTETICHb C
[IeJIbIM MTOKa3aTeJIeM, KOPEHb HATypajbHOM CTETICHH,
CTEINEHb C PAIIMOHATIBLHBIM IMOKA3aTeIEM, CTETICHb C
NIEHCTBUTETHLHBIM (BEIIECTBEHHBIM ) TTOKa3aTelIeM,
jorapudM 4mcia, CHHYC, KOCHHYC U TAHTEHC
MPOU3BOJIBHOTO YUCJIA;

YMETh OTIEpPUPOBATH OHATHUSAMU: TOXKICCTBO,
TOKJICCTBEHHOE ITpeoOpa30BaHNe, ypaBHCHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUW U HEPABEHCTB,
PaBHOCHJIBHOCTH YPaBHEHUI, HEPABECHCTB U CUCTEM,
palnmoHabHBIC, UPpAllMOHAIBHBIC, TTOKA3aTeIIbHEIC,
CTETIEHHBIC, JTOTapU(PMUUECKHIE, TPUTOHOMETPHUCCKHE
ypaBHEHUS, HEPABCHCTBA U CUCTEMBI, YMCHHE PEIIaTh




-yMETh CBOOOJTHO ONIEPUPOBATH MOHITHIMHU: TPaPUK
bynakmrn, odpatHas QyHKIUSA, KOMIO3UITUS
byHKIU, TUHeHAs QyHKINA, KBaJIpaTHyHas
byHKIMS, cTeneHHast GyHKIUS C LEeTbIM
noKa3aTesieM, TPUTOHOMETPUYECKUE (PYHKIIHH,
oOpaTHbIe TPUTOHOMETPUUECKHE (DYHKLINH,
nokasarenbHas U Jorapupmuyeckas QyHKIUY;
YMEHHE CTPOUTh Tpaduku QyHKUUHN, BBITOIHATD
npeoOpa3zoBaHus rpa@uKoB QyHKIIHI;

YMEHHE HUCI0JIb30BATh I'padUKu PyHKIMN AJis
U3YyYEHHUS MIPOLIECCOB U 3aBUCUMOCTEHN MPU pPELICHUH
3aJa4 U3 JIpyrux yuyeOHbIX PEAMETOB U U3 peajbHOU
KU3HU; BBIpaXaTh POpMyTIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

YMEHHE CBOOOTHO OTIEpUPOBATH MOHITHSIMH:
YETHOCTh (DYHKIIMH, IEPUOAUYHOCTH (YHKILIUH,
OTPaHUYEHHOCTH (DYHKITUH, MOHOTOHHOCTh (D)YHKITUH,
AKCTpEMYM (PYHKLMHU, HAUOOJIbLIEE U HAMMEHBIIIEE
3HaYeHUs PYHKIMU HA IPOMEXKYTKE; YMEHUE
MPOBOANUTD UCCIIETOBAHUE (PYHKIINH;

YMEHHUE UCIO0JIb30BaTh CBOMCTBA U Tpaduku GyHKIIUN
JUISL pEeIlIeHUs] ypaBHEHUH, HEPABEHCTB U 33/1a4 C
napaMmeTpamu; n300pakaTh Ha KOOPIUHATHON
IJTIOCKOCTH MHOKECTBA PEIIEHUNA YPAaBHEHUM,
HEPABEHCTB U UX CUCTEM;

YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
MOCIIEI0BATEIHHOCTh, apu(MeTHIecKast IpOTPECCHs,
reoMeTpuuecKkas mporpeccusi, 0eCKOHETHO
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acUMNTOTHl Tpaduka (YHKIUU; YMEHUE BBIYUCIATDH
MPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YaCTHOTO U
KOMIO3UIMK  (PYHKUIMNA, HAXOAWUTh  YpaBHEHUE
KacaTelabHOU K rpaduKy QyHKIUY;

yMEHHE HCIOJIb30BATh HPOU3BOJIHYIO s
ucciefoBaHust  (QYHKIMHA,  JUIi  HaXOXICHUS
HAWJIYYIIero PeUIeHUs] B MPHUKIATHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMUYECKUX M (U3UYECKUX 3aj]ayuax,
JUISL OTIPE/IENICHUS] CKOPOCTH U YCKOPEHHUS; HAXOJIUTh
wionaam 1 00beMbl (GUIyp ¢ IOMOIIbIO MHTErpaa;

IIPUBOJUTD IIPUMEPBI MaTeMaTU4ECKOI0
MOJIETTUPOBAHUS € TNOMOUIbIO AU(depeHInaTbHbIX
YPaBHEHUH;

YMETh ONEPUPOBATH TMOHITHSIMH: KOMIUIEKCHOE
YHCJIO, CONMPSYKEHHbBIE KOMIUIEKCHBIE YHCIIa, MOIYJb U
apryMeHT KOMIUIEKCHOrO0 uucia, (opma 3amnmcu
KOMIUTEKCHBIX qucen (reomeTpuueckas,
TPUTOHOMETpHUUECKass M anreOpaumyeckas); yMETb
OPOU3BOAUTL  apupMETHUEeCKHe  JEHCTBUS  C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOAUTH MPUMEPHI
MCIOJIb30BaHUsI KOMIUIEKCHBIX YHCET;

YMETh CBOOOJIHO OINEPHUPOBATh MOHATUSAMU: CpElHEE
apupMeTndecKoe,  MeAWaHa,  HawOoJdbIIee |
HauMEHbIllee  3HAYeHUs, pa3Max, JAUCIEpCHs,
CTaHJIaPTHOE OTKJIOHEHHE /JIsi OMUCAHUS YHUCIOBBIX
JAHHBIX; YMEHHUE HCCIeAoBaTh CTaTHCTHYECKUE
JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM rpaduuecKkux
METO/ZIOB W 3JEKTPOHHBIX CPEACTB; Tpaduyuecku
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(GopMyIbl; OICHHBATh BEPOSITHOCTH PealbHBIX
COOBITUH; yMEHHE OINEpPUPOBATH NOHATHSAMU:
Cly4arHas BEJINYMHA, pacrpeneneHue
BEPOSITHOCTEN, MaTEeMaTHYECKOE O’KMJIaHUE,
JIUCTIEPCUA U CTAHAAPTHOE OTKJIOHEHHUE CIYyYallHOU
BEJIMUYMHBI, (YHKIMM PACIPENETICHUS U MJIOTHOCTH
PAaBHOMEPHOI'0, IIOKAa3aTEJIbHOTO W HOPMAJIbHOIO
pacupenesieHnii; YMEHHE HCIIOIb30BaTh CBOWCTBA
U3YYEHHBIX PpaCIpeAcIICHUA Uil PEIICHHs 3aaad;
3HAKOMCTBO C TMOHATUSIMU: 3aKOH OOJIBLIMX YHCET,
METOJbl  BBIOOPOYHBIX HCCIEAOBAHUN; yMEHHE
IPUBOJUTH MIPUMEPHI IPOSABICHUS 3aKOHA OOJIBIINX
YuCeNl B MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX; -
YMETh CBOOOJHO ONEpPUPOBAaTh MOHSTHSIMHU: TOYKA,
npsiMasi, IIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKAWA YTOJ, ABYTPAaHHBIA YTOJI, TPEXTPaHHBIN
yIrojJ,  IE€peceKarollnecs,  NapajulelibHble U
CKpEIIMBAIOIINAECS MPSIMBIE, NapALIEIBHOCTh U
NEPHEHANKYIIPHOCTh NPSMBIX M INIOCKOCTEH, YroJl
MEXAY NpSAMBIMH, YIOJd MEXAy NpsIMOM U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU; YMEHHE
UCIIOJIB30BaTh IIPU PELIEHUM 33/ad HW3y4YCHHbIC
dakThl W  TeOopeMbl IUIAHUMETPHUM; yMEHHE
OLICHHMBATh pa3Mepbl OOBEKTOB B OKpYXarollem
MUpE; YMEHUE  ONEPUpPOBATH  IMOHATUSMH:
MHOTOI'PaHHUK, CEUCHHE MHOTOI'paHHUKA,
IpaBUIbHBIM MHOTOTPAaHHUK, TMpU3Ma, MUPAMHA,
durypa M TOBEpPXHOCTb BpAILCHUS, UUIUHAP,
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TAOOTE3bI O  CBOWCTBAX W NPHU3HAKAX
T€OMETPUYECKMX  (QUIyp, OOOCHOBBIBATH  MIIH

ONpOBEPraTh UX; YMEHHE IIPOBOJAUTH
KIaccupuKanuoo GUryp mo pa3iaMyHbIM MPU3HAKAM,
BBITIOJIHSATD HEO0OXOIUMBbIE JOTIOJTHUTENBHBIE
IIOCTPOCHUS;

yMETh  CBOOOJHO  ONEPUPOBATH  TOHATUSMHU:
wiomaas Gurypel, 00beM QUTyphl, BEIMYUHA YTIIA,
pPacCTOsIHUE OT TOYKHU JI0 TJIOCKOCTH, PAaCCTOSHUE
MEXIy MPSMBIMU, PACCTOSIHUE MEXKY IJIOCKOCTSIMH,

IUIOIIAb cdepnl, IUIOIIAb MTOBEPXHOCTH
MUpaMUJIbl, TPHU3MBI, KOHYyCa, MWIMHApPA, O0BEM
KyOa, MPSIMOYTOJIBLHOTO napasuiesienunesa,

nUpamMupl, TPU3MBI, IWIHHIApPA, KOHYyca, IIapa;
YMEHHE HaXOJUTh OTHOIIEHHWE 00BHEMOB MOAOOHBIX
uryp;

YyMETh  CBOOOJHO  OMEPUPOBATH  TOHSITHIMMU:
JBIDKEHWE, MMapajuIeIbHbIN MePEeHOC, CUMMETPHS Ha
MJIOCKOCTM W B TMPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue TMOJ00Us, TMOA00HBIE (UTYPHI;
yMEHUE paclio3HaBaTh paBHbIE W  MOJ0OHBIE
burypel, B TOM 4YHUCJE B MPHUPOJE, HCKYCCTBE,
apXUTEKTYPE; yMEHUE UCITIOJIB30BATh
r€OMETPUYECKUE OTHOIICHMUS, HAXOJIUTh
Tr€OMETPUYECKUE BEIMUUHBI (JITTUHA, YTOJI, TUIONIA b,
o0beM) IpH peuIeHUuu 3aJad U3 APYruX y4eOHbIX
MIPEMETOB U U3 PeabHOM KU3HU;

YyMETh  CBOOOJHO  OINEPUPOBATh  TOHITHAMMU:
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YMETh MOACIMPOBATH PCAJIbHBIC CUTyall Ha A3BIKC
MAaTCMAaTUKH, COCTABJISITb BbIPAXKCHHA, YPABHCHUAI,
HCPaBCHCTBA M HUX CHUCTCMBI 110 YCJIIOBHUIO 3aJdayu,

UCCJIEI0BATh MIOCTPOEHHBIE MOJIeNN C
UCIIOJIb30BAaHUEM anmapara anreopsl,
UHTEPIPETUPOBATH MOJIy4CHHBIN pe3ynbTar;

CTPOUTh MAaTEMaTUYECKUE MOJAEIU C TMOMOUIBIO
F€OMETPUYECKUX TOHATUW M BEIMYMH, PEIIATh
CBSI3aHHBIE C HHUMHM [PAKTUUYECKHE  33J1a4u;
COCTaBIIATh BEPOSITHOCTHYIO MOJENb u
WHTEPIIPETUPOBATH MOJIYYEHHBIN pE3yJIbTaT; pEelIaTh
MPUKIIAJIHBIE 3aJ]a4d CPEICTBAMU MAaTEMaTH4YECKOIO
aHaJu3a, B TOM YHCJIE COLUATbHOIKOHOMUYECKOIO U
(bU3UYECKOro XapakTepa;

yMEHHUE BBIOMpATh MOAXOASIIUN  METOH IS

pelieHus  3aJa4yd;  TOHMMaHWe  3HAYUMOCTH

MaTeMaTUKd B HW3YYCHHH  TNPUPOAHBIX |

AAmecTDennITY mmAneccon  u  apmerruiic saserme
OK 02 Hcnonb3oBath B o61acTv IEHHOCTH HAYYHOTO MO3HAHUS: | YMETh OINEPUPOBAaTh MOHATHUAMU: palMOHAJIbHAs
COBPEMEHHBIE CPEJICTBA -c(pOpMHUPOBAHHOCTh  MHUPOBO33pPEHUS, (GyHKIMSA, TOKa3aTelbHas (YHKUMS, CTEleHHas
MOMCKa, aHaJIN3a U COOTBETCTBYIOILIETO COBpeMEHHOMY | (yHKIuS, JorapupMuyecKast byHKIMS,
UHTEpIIpEeTalUU YPOBHIO pa3BUTHUSA HayKH U | TPUTOHOMETPUYECKUE byHKIMH, oOpaTHbIe
uHbOpMaIIH, 1 OOIIIECTBEHHON MPAKTHUKUA, OCHOBAHHOTO | (DYHKIIMH; YMEHHE CTPOUTH TpauKd H3yUEHHBIX
nH(OpPMAIMOHHbIE Ha Juajnore KyJibTyp, CHOCOOCTBYIOLIEro | (pyHKUMH, HMCIOJb30BaTh TrpaduKU MPU H3YYCHHUH
TEXHOJIOTHH JIJIsI OCO3HaHUIO CBOETO MecTa B | TPOIECCOB U 3aBUCUMOCTEH, IPHU PEIICHUU 33134 U3
BBITIOJTHEHMSI 33124 MOJIUKYJIETYPHOM MHpE; ApYyTUX y4eOHBIX TPEIMETOB M 3ajad U3 peaabHOU
npohecCuoHaTbHON COBEPIIICHCTBOBAHUE SI3BIKOBOM ¥ | KHU3HU; BhIpaXaTh POpMyJIaMHu 3aBUCHUMOCTH MEXKIY
eI TEIBHOCTH YUTATEICKON KYJIBTYpPHl KaK CpPEACTBA | BEIMYMHAMH,

B33HMO,Z[CﬁCTBH$I MCXKAY JIIOAbMHU H YMETh OIIepupoOBaTh IIOHATUAMMU.: TOXICCTBO,
ITO3HAHMWA MHPaA, TOXACCTBCHHOC HpCO6p3.30BaHI/IC, YpaBHCHHC,
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UCCJIEI0BATENBCKYIO IEATEIbHOCTh
WHAUBHUAYAIBHO U B TPYIIIIE.
OBnageHue YHUBEPCATbHBIMH
y4eOHBIMU
MO3HABATEIbHBIMU JICUCTBUAMU: B) paboTa
¢ uHopMalmeit:
BJIAJICTh HABBIKAMU MOJIYYCHUS
uH(GOpMallUU U3 UCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSTEIBHO OCYILIECTBIIATH
IIOMCK, aHAJIN3, CUCTEMATU3ALMIO U
MHTEPIIPETALNIO HH(POPMALIUY Pa3IMUHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;
CO37aBaTh TEKCTHI B Pa3JIMYHbBIX (popMaTax
C YYETOM Ha3zHayeHUusl uH(OpMauu U
LEJIEBOM ayIuTOpUHU, BEIOUpas
ONTUMAJIbHYIO (POpMY MpeACTaBICHUS U
BU3YaJIU3alINH;
OLICHMBATh JOCTOBEPHOCTb, JIETMTUMHOCTD
uH(pOpMallnH, €€ COOTBETCTBUE IPABOBBIM
¥ MOPaJIbHO-3TUYECKUM HOpMaM;
UCITI0JIB30BaTh CPEJICTBA
WH()OPMAITMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJIOTHH B PEIIEHNH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX u
OpraHM3alMOHHBIX 3a71a4 ¢ COOI0ICHUEM
TpeOOBAHUM SPrOHOMUKH, TEXHUKU
0e301acCHOCTH, TUTHUCHBI,

U CHCTEMBI; yMETh pellaTh ypaBHEHUS, HEPaBEHCTBA
U CHCTEMBI C TIOMOIIBIO Pa3IMYHbIX TPUEMOB; PEIIaTh
ypaBHEHHUS, HEPABEHCTBA U CHCTEMBI C MapaMeTpoOM;
NPUMEHATHh YpPaBHEHHS, HEPABEHCTBA, WX CHCTEMBI
JUISL pEIIeHHsT MaTeMaTHMYeCKUX 3aJad M 3aJad H3
pa3IMYHBIX 00JacTel HAYKH M PEaIbHOM JKU3HU;

- yMeTh CBOOOJHO OIEPUPOBATH  MOHITHSIMH:
JBUKEHHE, NapauleJbHbId NEPEHOC, CUMMETpPUs Ha
IVIOCKOCTA U B IPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue TMOJ00Us, TMOJOOHBIE (UTYPHI,
YMETh Paclo3HaBaTh PaBHbIE U MOJI0OOHBIE (DUTYPHI, B
TOM YHCJIE€ B MPUPOIE, HCKYCCTBE, apXUTEKTYPE;
YMETh HCIOJb30BaTh T€OMETPUUYECKHUE OTHOIICHUS,
HAXOAUTh TE€OMETPUUYECKUE BEIUYUHBI (JJIMHA, YTOJ,
oAb, 00bEM) MpPU PEUICHUH 3a4ady U3 JPYrux
y4eOHBIX TPEMETOB U U3 PEATbHOM KU3HU
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OK 03 I[InanupoBats u
pealln30BbIBATh
COOCTBEHHOE
npodeccuoHanbHOE U
JIMYHOCTHOE Pa3BUTHE,
PEANPUHUMATEIBCKYIO
NeATEILHOCTD B
npodeccuoHaIbHON
chepe, UCTIOIBL30BaTh
3HAHUS 110 PUHAHCOBOM
I'PaMOTHOCTH B
Pa3INYHBIX KU3HECHHBIX
CUTYaIUIX

B obnacT 1yXx0BHO-HPaBCTBEHHOTO
BOCHHTaHUA: — cHopMUpOBaHHOE™
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO
MOBE/ICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIUIO U
NPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpPUEHTHUPYSACHh HA MOPAJIbHOHPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE
YCTOMYMBOTO OyAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM
poautensM U (W) JPYrUM 4jieHaM CEMbH,
CO3/IaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHSATHA [IEHHOCTEN CEMENHOM KU3HH B
COOTBETCTBHUH C TPAIULIUSIMHU HAPOJOB
Poccuu;

OBiaieHNE YHUBEPCATBHBIMU
PETYISATUBHBIMU JICUCTBUSIMH:
a)caMOOpTraHU3aIus:

CaMOCTOSITENIEHO OCYLIECTBIIATD
M03HABATEJIbHYIO JAESITEIbHOCTD, BBISBIISIT
po0IeMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHOMN
JESITEIIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;
CaMOCTOSITENIEHO COCTABJIATH IIJIaH
pelIeHus MPOOIEMBI C YYETOM UMEIOIIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U
IIPEAIIOYTECHUN;

YMETh OTIEPUPOBATH MOHATUSIMU: PAIMOHAILHBIC,
HUppalroHaIbHBIC, TOKAa3aTeIbHBIC, CTCTICHHBIE,
JorapuMUYECKHEe, TPUTOHOMETPUUECKHIE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMEI;

YMETh OTIEPUPOBATH OHITUSIMHU: MHOTOTPAHHHK,
CeueHHEe MHOTOTPaHHUKA, Ky0, mapaie/enuries,
npu3Ma, mupamuaa, Gurypa u moBEepXHOCTh
BpalleHus, [WIUH]IP, KOHYC, Iap, chepa, CeueHus
burypsl BpaieHus, MI0CKOCTb, Kacaromasics chepsl,
MUINHPA, KOHYCA, IJI01a (b TOBEPXHOCTH
UpamMubl, TPU3MbI, KOHYCA, IIWIMH/IPA, TUIONIA1b
cdepsbl, 00beM Ky0a, IPSIMOYTOJILHOTO
napauieenuneaa, MMpaMuIbl, TPU3MBbI, IIAHIPA,
KOHYCa, Iapa; yMeHHe n300pakaTb MHOTOTPAHHUKH U
MMOBEPXHOCTH BPAIICHHS, UX CEYCHUS OT PYKH, C
MTOMOIIBIO YePTEIKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEIICTB; YMETh Pacno3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMETh PACTIO3HABATH NIPABUIIHHBIC
MHOTOTPaHHUKH;

YMETh OTIEPUPOBATH TOHATHUSIMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJMHAT, KOOPJUHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE TIPOU3BEACHHUE, YOI
MEXy BEKTOpaMU, CyMMa BEKTOPOB, PON3BEICHUE
BEKTOpa Ha YHCII0; HAXOAUTH C TIOMOIIBIO U3YYEHHBIX
(bopMyIT KOOPIUHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEXIy JBYMS TOUKaMHU
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CaMOKOHTPOJIb:
MCIIOJB30BaTh  MPUEMBI
OIIEHKH  CHUTYalluH,
pelieHus;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS M0 UX CHUKEHUIO;
HAMOITMOHAJIBHBIN UHTEIJIEKT,
peanoiaaraimii copMUpPOBaAHHOCTD:

pebnexkcun IS
BBIOOpAa  BEPHOIO

BHYTPCHHEM MOTHMBAlLMM, BKJIKOYAIOLIEH

CTPEMJICHHE K JOCTIKEHUIO LIEJIN U yCIEXY,

ONTHUMM3M,  WHUIMATUBHOCTb,  YMEHHUE

NICHCTBOBATb, UCXOs u3 CBOMX

BO3MOKHOCTEH;

OMIIATHUH,  BKIIOYAIOMICH  CIIOCOOHOCTH

MOHUMAaTh  SMOLMOHAIBHOE  COCTOSHUE

NPYTrux, YUHUTHIBATh ero npu

OCYILIECTBICHUN KOMMYHUKAIIIH,

CIIOCOOHOCTH K COUYYBCTBHIO U

CONEPEKUBAHUIO;
OK 04 O dexTnBHO TOTOBHOCTh K CaMOpPa3BUTHIO, [YMETh OIEPUPOBATH NMOHATHUAMU: CIYyYaWHBIA OIBIT U
B3aMMOJICCTBOBATH U CaMOCTOSATENbHOCTH U [cly4yailHOe  COOBITHE,  BEpPOSITHOCTh  CIIy4ailHOro
paboTaTh B KOJUIEKTUBE U | CaMOOIPEIEIICHHUIO; COOBITHSI;  YMETh  BBIYUCISATH  BEPOSITHOCTH  C
KOMaHE -OBJIaJICHUE HaBbIKAMU y4eOHO- |[MCMOJB30BAHUEM TpadUUECKUX METOJO0B; MPUMEHSThH

UCCJIEIOBATENILCKOM,  MPOEKTHOM M |pOpMYJbl CJIOKEHHUS W YMHOXEHHUSI BEpPOSTHOCTEM,

COI[MAILHOM AESATEIbHOCTH; KOMOMHATOpHBIE (AKTBI W (GOPMYJIBl TPU PEHICHUU

OBnageHue YHHUBEpPCAJIbHBIMU [33]1a4; OIICHMBATh BEPOATHOCTH PEATBHBIX COOBITHII;

KOMMYHUKATHUBHBIMH JI€HCTBHSIMMU: 3HAKOMCTBO CO CIIy4ailHbIMM BEJIMYMHAMH; YMEHHUE

COBMECTHAs JAESATENBHOCTD: PUBOJUTH MPUMEpPbl MPOSBIEHUS 3aKOHA OOJBIINX

= ITOHUMATH 141 NCTTOTKRORATHE qI/I(‘P]TRITﬂT/IﬂOJTHBTXWﬂﬁnTF‘(‘TRPHHT—JX ARIICHUAX
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IIPUHAMATh e COBMECTHOU
NEeSATEIbHOCTH, OpraHU30BbIBATh U
KOOPJIMHUPOBaTh  JCUCTBUS IO €€
JOCTH)KEHHIO:  COCTaBIIATH IUTaH
JICHCTBUH,

pacnpenensaTb pojlud C YYETOM MHEHUH
YYaCTHUKOB  OOCYXJaTb  pe3yJbTaThl
COBMECTHOM paboThI;

KOOPAMHHUPOBATh U BBINOJIHATH pabOTy B
YCIIOBUSIX PEAJBbHOr0, BUPTYAJIbHOIO M
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;
OCYLIECTBJISTh IIO3UTHUBHOE
CTPATETUYECKOE MOBEJICHUE B PA3ITMYHBIX
CUTYyallUsIX, MPOSIBIATH TBOPYECTBO U
BOOOpaxkeHue, ObITb HWHUIMATUBHBIM.
OBnanenue YHUBEPCATbHBIMU
PEryJasTUBHBIMU JEHCTBUSIMMU:

T) IPUHATHE ce0s U APYTUX JIOACH:
OPUHUMATh MOTHUBBI U apTyMEHTHI
JAPYTUX JIOAEH MPU aHAJIU3E Pe3ysIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE IIPaBO W MPABO APYIUX

paIrmoHaTBHBIM MOKa3aTelieM, CTETICHb C
JNEUCTBUTEILHBIM  (BEIIECTBEHHBIM)  TOKa3aTelieM,
jgorapudM YHCIA, CHHYC, KOCHHYC ¥ TaHTCHC
IPOU3BOJIBHOTO YHUCIIA;

YMETh CBOOOJHO OINEpPUPOBATH MOHATUSAMU: Tpaduk
dbyHKIIUU, 00paTHas PYHKIMS, KOMIO3UIIUS (DYHKITUH,
auHelHas — GyHKUMA,  KBaApaThyHas — QYHKIHUA,
cTeneHHass (QYHKIMS € 1[EJbIM  TIOKa3aTelieM,

TPUTOHOMETPHUUECKHE byHKINH, oOpaTHbIe
TpUTOHOMETpUUECKHEe (YHKIIMM, TOKa3aTelIbHas
u

norapudmuyeckas QyHKIHMHU; YMETb CTPOUTH TpaduKu
(yHKUMNA, BBINOJIHATH MpeoOpa3oBaHus TpaduKoB
byHKIM;

YMETh  HCMOJB30BATh TIpaduku  QyHKUMHA A5
W3yYCHHUs TPOIECCOB M 3aBUCUMOCTEH TMpPH PEIICHUN
3a/a4 U3 IPYruX y4eOHBIX MPEAMETOB U U3 PeaabHOU
KU3HU; BBIpAXaTh (OpMyllaMU 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU;

CBOOOZHO  ONEpUPOBATH  MOHATUSMHU:  YETHOCTb
GbyHKIUU, TEPUOAUYHOCTD (HYHKIIMH, OTPAaHUYEHHOCTh
(YHKIIMM, MOHOTOHHOCTh (DYHKLHH, DKCTPEMYyM

1

OK 05 OcymiecTBisTh
YCTHYIO ¥ TACBMEHHYFO
KOMMYHUKAITHIO Ha
rOCYJIapCTBCHHOM SI3bIKE
Poccuiickon denepanuu ¢
V4eTOM 0CcOOeHHOCTEN

B o0nacTh 3cTeTHUeCKOT0 BOCIIUTAHUS:
ACTETUYCCKOE  OTHONICHHUE K  MHPY,
BKJIFOYAsl OCTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOpPTa, TPy/aa
1 OOIIIECTBEHHBIX OTHOIIICHUIA;
CIIOCOOHOCTh BOCHPUHUMATH _PAa3IMYHbIC

yMETb  ONEpPUPOBAThH  TOHATUAMH:  CpEIIHEE
apupmMeTHIecKoe, MearuaHa, HauboJIbIlllee U HAUMEHbIIICE
3HAYCHUS, pa3Max, IUCIEPCHsl, CTaHIapTHOE OTKJIOHEHUE
YCIIOBOTO Habopa; yMEHUE U3BJICKATh,
WHTEPIIPETUPOBaTh HHGPOPMAIMIO, MPEICTABICHHYIO B

TabnuIlax, Ha JHarpaMmax, rpadHkKax. OTPa)KarolIyio
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COLIMAJIBHOIO U
KYJIBTYPHOTO KOHTEKCTa

HapoJOB, OU[YIIaTh 3MOLIMOHAJIBHOE
BO3/CHCTBUE UCKYCCTBA;
yOeXKIEHHOCTh B  3HAYUMOCTH  JIJISt

JUYHOCTH U OOIIECTBAa OTEYECTBEHHOTO
U MHUPOBOTO HCKYCCTBA, STHHYECKUX
KyJIbTYPHBIX TpagulMd U HAPOIHOTO
TBOPYECTBA;

I'OTOBHOCTD K CaMOBBIPAKCHHIO B

pa3HBIX BHJAX HMCKYCCTBa, CTPEMJICHHE
MIPOSIBIIATH KadecTBa TBOPYECKOU
JUYHOCTH;

OBnaneHue YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH JICHCTBHSIMHU:

a) oOIIIeHHE:

OCYIIECTBISITh KOMMYHHUKAIIMU BO BCEX
cdepax Ku3HH;

pacro3HaBaTh HeBepOajbHBIE CpEeACTBa
OOIIIeHMS, MOHUMATh 3HaYCHUE
COLIMAJbHBIX  3HAKOB, pacro3HaBaTh
IOPEINOChUIKM KOH(IMKTHBIX CHUTYyalUi

OMOLIbIO TAa0OIMII W JAMAarpaMM; HCCIIENOBaTh
CTaTUCTHUYECKHME  JaHHbIE, B TOM 4YHCIE C
IIPUMEHEHUEM rpaduyecKkux METOJ0B 151

3JIEKTPOHHBIX CPEJICTB;
yMETh OINEpUPOBATh MOHATUSAMH: TOUYKA, MpsMas,
IUIOCKOCTh,  MPOCTPAHCTBO, JIBYIPAHHBIA  yTOJ,
CKpEeUIMBaOIIUecs TpsMble, NapajUIebHOCTh H
NEPIEHIUKYJIAPHOCTh MPSIMBIX U IUIOCKOCTEH, YTroi
MEXAY NOpSIMBIMH, YIOoJl ~MEXIy TMpIMOA H
IJIOCKOCTBIO, YTOJI MEXKYy TUIOCKOCTSIMH, PACCTOSIHHUE
OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXKAY ITIOCKOCTAMMU;

yMETb UCIOJIH30BATh MPU PEIICHUU 3a]1a4 U3yUYCHHBIC
(baKThl ¥ TEOPEMBI TJITAHUMETPUH; YMEHHUE OLICHUBAThH
pa3Mepbl O0BEKTOB OKPYIKAIOIIETO MUPA

OK 06 IlposiBnsTh
rpakIaHCKO-
NaTPUOTUYECKYIO
MTO3UIIHIO,
JEMOHCTPHUPOBATH
0CO3HAHHOE MOBEIEHUE
Ha OCHOBE
TpaJUIIMOHHBIX
00I1IeYeJIOBEUECKNX

OCO3HAHWE OOYYaIOUUMHUCA POCCUUCKON
rpakIaHCKOW UJICHTUYHOCTH;
L[EJICHAIIPABIICHHOE PAa3BUTUE BHYTPECHHEU
MO3ULIAHA JINYHOCTU HA OCHOBE JYXOBHO-
HPABCTBEHHBIX IICHHOCTEH HapOJ0B
Poccuiickon ®enepaunu, HUCTOPUUYECKUX

u HaIIMOHAJIbHO-KYJIbTYPHBIX
TpaULINH, dbopMuUpOBaHHUE  CUCTEMBI
3HAYUMBIX IIEHHOCTHO-CMBICJIOBBIX

CHCTEMa KOOpPJWHAT,
KOOPAMHATHI BEKTOPa, CKAJISIPHOE MPOU3BEACHUE, YIoJl
MEXKJly BEKTOpamMHu, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpAa HA YHUCJIO; HAXOAUTH C MOMOIIBI H3YYECHHBIX
dbopMyJl KOOpIUHATBHI CEPEAUHBI OTPE3Ka, PACCTOSHHE
MEX]1y IBYMSI TOUKAMU;
-yMETh BBIOMPATH MOAXOMSIINN U3yYEHHBIM METOM IS
pelIeHus

YMCTh OIICPHUPOBATH IIOHATHAMU: IIPAMOYIOJIbHAA
KOOpAWMHAaTbl TOYKH, BCKTOD,

3ala4i, PaCIIO3HABATH MAaTEMAaTHYCCKUC
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MEKPETUTUO3HBIX
OTHOILLIEHUH, IPUMEHSATH
CTaHJapThI
AHTUKOPPYILMOHHOTO
NIOBEACHUS

MPAaBOCO3HAHUA, HKOJOTUMYECKON
KYJbTYpbl, CIIOCOOHOCTH CTaBHUTh LEIU H
CTPOUTH JKU3HEHHBIE ILJIaHbI,

B wacTtu rpaxaaHckoro BOCIUTAHUS:
OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U
o0s3aHHOCTEM,  yBaKEHHE  3aKOHAa U
IIPaBOIOPSIIKA;

IIPUHATUE TPAIULMOHHBIX HAUWOHAJIBHBIX,
00ILIeYEeI0BEUECKUX T'YMaHUCTUYECKUX
U IEMOKPAaTUYECKUX LIECHHOCTEW;

TOTOBHOCTh ~ IIPOTHBOCTOSITH  HJICOJIOTUH
AKCTpEMU3Ma, HallMOHAIU3Ma, KceHopoOuH,
JTUCKPUMUHAIIAH 110 COIIMAJIBHBIM,
PEUTHO3HBIM, PACOBBIM, HaIMOHATHHBIM
MpU3HAKaM;

TOTOBHOCTD BECTHU COBMECTHYIO

NEATEIbHOCTh B MHTEpEcax TIPakIaHCKOTro
00II1ecTBa, y4acTBOBaTh B CaMOYIIPaBIECHUHU

B o01eo06pa3oBaTeIbHOM
OpraHU3aIiH U JETCKO-IOHOIIECKHUX|
OpraHu3aIMsIX;

YMCHHE B3aMMOJICHCTBOBATh C
COIMAIbHBIMU UHCTHTYTaMH B
COOTBETCTBUM C WX (QYHKOHSIMH |
Ha3HAYCHUEM;

FOTOBHOCTh K r'yMaHUTapHON u

BOJIOHTEPCKOM JIESTEIIbHOCTH;

YMEHHE  MPUBOJUTH  MPUMEPHl  MaTEeMaTHUYECKUX
OTKPBITUM POCCHMCKOM W MHUPOBOM MaTEMaTHYECKON
HaYKH.

- YMETb ONEPUPOBATH MOHATUSAMU: CIIyYalHBIH OMBIT U
ciiy4ailHoe  COOBITHE,  BEpPOSITHOCTh  CIIy4ailHOTO
COOBITHSI;  YMETh  BBIYUCISATH  BEPOSITHOCTH  C
UCIIOJIb30BaHUEM TpaUUYEeCKUX METO/0B; NPUMEHSAThH
(GopMyJIbl CIOXKEHUSI U YMHOXEHHUS BEpPOSITHOCTEH,
KOMOMHATOpHBIE (akThl U (GOPMYJBI MPU PEHICHUH
3a/la4; OIICHMBATb BEPOATHOCTH PEAJIBHBIX COOBITHIL;
3HAKOMCTBO CO CIy4YallHBIMM BEJIMYMHAMM;, YMEHHUE
NPUBOJUTH MPHUMEPHI TPOSBICHUS 3aKOHA OOJBIINX
qrCcell B IPUPOTHBIX M OOIIECTBEHHBIX SIBJICHUIX

[MAaTPUOTUYCCKOI'O BOCIIMTAHUA:
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LEHHOCTHOE OTHOIIICHUE K
roCy1apCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY U ITPUPOJHOMY HACIEIUIO,
naMsITHUKaM, TpaJauiusM Hapo10B Poccuu,
noctmxeHusiM Poccun B Hayke, HCKYCCTBE,
CHIOpTE, TEXHOJIOTUSIX U TPYIIE;

ujeitHas yOexJAeHHOCTb, TOTOBHOCTh K
ciykeHnto  u 3ammre  OteuecTsa,
OTBETCTBEHHOCTb 32  €ro  cynab0y;
OCBOCHHBIE o0y4JaronmMucs
MEXIPEIMETHBIE MOHSTHS u
yHUBEpCaJbHble  y4yeOHbIE  JIEUCTBUSA
(perynsITHBHBIC, TTO3HABATEIBHEIE,
KOMMYHUKATHUBHBIE);

CIOCOOHOCTH ~ MX  HUCIOJIb30BaHUS B
ITO3HABATEJIbHOM M COLIMATIBHOM IMPAKTHUKE,
TOTOBHOCTD K CaMOCTOSATEIILHOMY)
MJIAHUPOBAHUIO u OCYUIECTBJICHUIO
y4eOHOW  JAESATENbHOCTH, OpraHU3alUU
y4e0HOTO COTPYIHMYECTBA C

neJarorn4CcCKuMun pa6OTHI/IKaMI/I nu
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OK 07 CopelicTBoBaTh
COXPaHEHUIO
OKPYXarOIIEH CPEbL,
pecypcocOepeKeHHIO,
MPUMEHSTH 3HAHUA 00
M3MEHCHUN KJIMMATa,
HPUHITUITE OCPEKITUBOTO
MPON3BOICTBA,

() PEKTUBHO ACHCTBOBATH
B UpE3BBIYANTHBIX
CUTYaIUsIX

HE MPUHUMATh JEHCTBUS, TPUHOCSIIUE
BpEJl OKPYXKAIOIIEH CPENE;

YMETh IPOTHO3UPOBATH HEOIATOPUATHBIE
DKOJIOTUYECKHUE MTOCIEACTBUA
MPEINPUHUMAEMBIX JEUCTBUN,
IpEeAOTBPALIATH HUX;

PACIIUPUTH OMBIT ACITEIBHOCTH
JKOJIOTUYECKON HAPABICHHOCTH;

byHKIHSA,
HenpepbIBHAs (YHKIMS, TPOU3BOIHAS, TIEpBOOOpasHasl,

- YMETb  OINEPHUPOBATH  MOHSATUSAMM:

OIIpCa CJICHHBIM HHTCTpAJI; YMCThb HaXoauThb

MPOU3BOAHBIE DJIEMEHTAPHBIX (YHKIUH, HCHOIB3YS
CIPaBOYHBIE MaTEepHUalbl; MCCIEAOBATh B IMPOCTEHIINX
GyHKUMH Ha

HAauOOJBIINE M HaWMCHBIINE 3HAYCHUS Q)YHKHHﬁ;

Clydaiax MOHOTOHHOCTBb, HaXOAUTb

CTPOUTDH Fpa(l)I/IKI/I MHOT'OWICHOB C HCIIOJIB30BaHHUCM

arrrapara MaTEMATHYCCKOT'O aHaJIn3a, IMPUMCHATD

[IPOU3BOAHYIO IIpH PCIICHHM 3aJ1a4 Ha JIBHIXCHHUC,
peuIaTb IMPAKTUKO-OPHUCHTHUPOBAHHBIC

3aJa4un Ha|

HanOOJIBIIINE U
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HAaWMEHBIIINE 3HAYCHUS, HA HAXOXKICHHUE MY TH,
CKOPOCTH U YCKOPEHHSI;

YMETh OTIEPUPOBATH TOHITHAMU: IBUKCHUE B
IPOCTPAHCTBE, T0I00HBIC (PUTYPHI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOLICHHE TIJIOMIAJEN IOBEPXHOCTEN U
00bEMOB TTOTIOOHBIX (PUTYp TIPH PEIICHUU 3a]1a4;
YMETh BBIUUCIISATh TEOMETPUYECKHUE BEJIMUUHBI (JIJIMHA,
yTOJ1, TJI0IA b, 00BEM, TUIOIIA/Ib TOBEPXHOCTH),
MCIIOJIb3YSI U3yUEHHbIE (POPMYIIBI U METO/IbI

pa3zpabaThIBaTh MUIaH PEIICHUS MPOOJIEMBI C

Y4ETOM aHalIn3a HMEIOIIUXCS
MaTepUaIbHBIX |

HEeMaTepHaIbHBIX PECYPCOB;

OCYUIECTBJISATH 1eJIeHANPABICHHbBIN TTOUCK

nepeHoca CpeICTB U COCOOO0B JIEUCTBUS B

podheCCUOHATIBHYIO CPENY;

YMETb MEPEHOCUTH 3HAHUS B

[M03HABATEJIbHYIO U MTPAKTUYECKYIO 00J1acTh

KU3HECATEITbHOCTH;

[pe/yiaraTh HOBbIE MPOEKTHI, OLICHUBATH

WJICU C TTO3UIIMU HOBU3HBI, OPUTMHAIBLHOCTH,

[MPAKTUYECKON 3HAYNMOCTH;

NaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTD

KOPPEKTHUBBI B AEATEIbHOCTD, OLICHUBATh

COOTBETCTBHE PE3YJIbTATOB LEISIM




2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBEPA30OBATEJIBHON

T CTUTIIAHBI

2.1. O0beM QUCUMILIMHBI U BUABI Y4e0HO padoThI

Bupx yueOHoil padoThI Obvem 6
yacax*

O0bem 00pa3oBaTeIbHON NPOrPaAMMBbI 1M CHUIIIMHBI 340

B T.4.

OcHOBHOe co/iep:KaHue 316

B T. U..

TEOPETUYECKOE 00yUEHHE 154

MPaKTUYECKUE 3aHATUSA 162

[IpodeccroHaILHO-OPHEHTHPOBAHHOE CO/lep KaHue (CoAepKaHne

MPHUKJIATHOTO MOTYJIA) 56

B T. U..

TEOPETUUECKOE O0yUeHue

MPaKTUYECKUE 3aHATUSA 56

NHAMBUAYAJIbHBIH POEKT na

IIpomesxkyTouHasi arrecTanus (IK3aMeH) 24
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2.2. TemaTu4ecKkHii IVIaH U COAEPIKAHHE THCIHILITHHbI

Conepsxkanue y4eOHOro matepuasa (0OCHOBHOE M TPOGeCCHOHAIBHO-

HauMeHoBaHue O0bem | @opMupyembie
T T— OPHMEHTHPOBAHHOE), naﬁgpaToprle U NIPAaKTHYECKHE 3aHATHS, 4acoB | KoMMeTeHIH
NPHUKJIATHONH MOAVJIL (IIPH HAJHINHN)
1 2 3 4
OcHOBHOE cOlep:KaHue
Pasnea 1. IloBTOpeHue kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Conepxanue yueOHOro Marepuaia
[{enb 1 3ana4n ba3oBbie 3HAHUS U YMEHHS 110 MaTeMaTUKE B IPO(ECCHOHATBLHOM U B
MaTeMaTUKH HpH MMOBCE/IHEBHOMN AESTEIbHOCTH.
ocBoeHnH [KOMOMHUPOBAHHOE 3aHSATHE 2
Tema 1.2 Yucna u Conepxanue yueOHOro MaTepuaia
BBHIUMCIICHUS. JlelicTBUS HAJl TOJIOKUTEIIBHBIMYA M OTPULIATEIIbHBIMH YHCIIAMH,
Bripaxkenust O6I:IKHOBCHHBIMI/I U JIECATUYHBIMU JIPOOSIMHU. 0K-01,0K-02,0K-
peoOpa3zoBaHus €UCTBUS CO CTENEHAMU, (OPMYJIIBI COKPAIIIEHHOTO YMHOXKEHHS. 03, 0K-04,0K-05,
KoMOuHUpOBaHHOE 3aHITHE 2 OK-06. 0K-07
Tema 1.3. [IpodeccnoHAILHO-OPUEHTUPOBAHHOE CO/lePKaHue (Coep:KaHue ’
["eomeTpus Ha NMPUKJIATHOTO MOYJIA)
MJI0CKOCTHU Buapl miuockux GUryp u ux miomais. 2
[ [pakTHKO-OpUEHTUPOBAHHBIE 33/1a4U B KypCe T€OMETPUU HA TIOCKOCTH
[[pakTUYECKOE 3aHSITHE
Tema 1.4 Coneprxanue yueOHOro MaTepuaia
[IporieHTHBIE [IpocThie MPOIEHTHI, pa3Hble CcHnocoObl UX BhIUUCICHUS. CI0XKHBIC 4
BBIYMCIICHUS [[pakTHUeCKOE 3aHsATHE

* Orpaxaercs exunua IIK, GopMupyemast IpUKIaTHBIM MOIyIeM (IIPO(eCCHOHATBHO-OPHEHTHPOBAHHBIM COICPKAHIEM) B
cootBercTBUM ¢ PI'OC peanmzyemoii cnenuanbaocTr/mpodeccun CI1O
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[Tapannenenunen u ero s1eMeHTbl. CBONCTBA TPOTUBOMOJIOKHBIX TPaHEH
Y IraroHaiei napamuienenunena. [locrpoenne ceuennit. Penienue 3anay.

KoMOHMHHpPOBAaHHOE 3aHITHE

Tema 2.3.
[lepnieHIUKYISPHOCTD

Copnepxkanue yaeOHOro Mmarepuajia

[leprieHIUKYISIpHBIE IpsIMBIE. [TapannenbHbie psIMBIE,

MNCPINCHAMKYJIAPHBIC K IIJIOCKOCTH. HpI/ISHaK NCPNCHINKYJIAPHOCTH

Tema 1.5 Cojnepxanue yueOHOro marepuasia
YpaBHEHUS U JluHeliHbIe, KBaJpaTHbIE, IPOOHO-JIMHEHHBIC YPAaBHEHUS U HEPABECHCTBA
HEpPAaBEHCTBA [[pakTUUECKOE 3aHSITHE 2
Tema 1.6 Copeprkanue yueOHOTO MaTepHraia
Cucrtembl ypaBHeHUN 1 |CIIOCOOBI PEIICHHUS CUCTEM JIMHEWHBIX ypaBHeHHU. [loHsaTus: maTpuiia
HEPABEHCTB 2X2 wm 3X3, onpenenurtenb wMarpuilbl. Merton ITaycca. Cucremsl 6
HEJIMHEWHBIX YpaBHEHU. CUCTEMbI HEPABEHCTB
KoMOMHUpPOBaHHOE 3aHITHE
Tema 1.7 Conepxanue yueOHOro MaTepuaia
BX0IHON KOHTPOJIb Boruncienus u npeoOpa3oBaHus. Y paBHEHUS U HEpaBeHCTBA. I 'eoMeTpust 2
Ha IIOCKOCTHU
KonTtposibHas padoTa
Pa3znea 2 IlpsiMble M IVIOCKOCTH B MPOCTPAHCTBE 20
Tema 2.1. Conepxanue yueOHOro MaTepuaia
OcCHOBHBIE nonstus [Ipeqmer crepeomerpun. OCHOBHBIE TMOHATUSA  (TOYKa, MpsAMasd,
CTEPEOMETPUHU. MJIOCKOCTb, MPOCTPaHCTBO). (OCHOBHBIE AaKCHUOMBI CTEPEOMETPHH. 5
Pacnonoxenue npsambix ([lepecekaromuecsi, TmapaieibHble M CKPEIIMBAIOIIUECS  TPsSMBbIC.
Y IUIOCKOCTEN [[pr3HaK ¥ CBOWCTBO  CKPEHIMBAIOIIMXCS  OPsAMbBIX. OCHOBHBIE
KoMOHMHHPOBAHHOE 3aHITHE
Tema 2.2. Coneprxanue yudeOHOro MaTepuaia 0K-01.0K-03.0K-
[TapamienbHOCTh [TapaiutenbHbIe NpsiMasd U MI0CKOCThb. Onpenenenue. [Ipuznak. CBoricTBa 04’ 0K-07,
MPAMBIX, IPSIMOU U (c noxazarenscTtBoM). [lapamnensHble TmIOCKOCTH.  OmnpenesieHue. ’
MJI0CKOCTH, TockocTed ([Ipusnak. CBoiicTBa (C J0Ka3aTelbCTBOM). TeTpasap U €ro SJIEMEHTHI. 6
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NPSMBIX, OPSIMOM U [lepieHnuKynsip W HakiIOHHas. llepneHOUKYISpHBIE IIJIOCKOCTH.
MJI0CKOCTH, TIOCKOCTEN | [Tpu3HaK neprneHIuKyJISpHOCTH IUIOCKOCTEN. JJoka3aTenbeTBo. 5
PaccTosiHusI B IpOCTPaHCTBE
KoMOuHupoBaHHOE 3aHSITHE
Tema 2.4. Coneprkanue yueOHOTO MaTepHralia
Teopema o TPeX | Teopema o Tpex mnepneHauKyaapax. J0Ka3zaTelbCTBO. YTOT MEXIy 4
MCPHCHANKYTHPAX MPSIMOM U TTIOCKOCTBIO. YTOJI MEKY TUIOCKOCTSIMH
KoMOuHupoBaHHOE 3aHSITHE
Tema 2.5. IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  cOJepKaHUue (CoaeprKaHue
[TapamiensHele, MPUKJIATHOI0 MOIYJIsI)
[EePIICHIUKYJISIPHbIE, Akcuomsl crepeomeTpud. [leprneHIuKyasIpHOCTh NPSIMON U IUIOCKOCTH, 4
CKpELIMBAOIINECS NapaJyieIbHOCTh  JIBYX HPSMBIX, NEPHEHAUKYISPHBIX IUIOCKOCTH,
MpsSIMbIC NEePHEHANKYJIIPHOCTh IIOCKOCTEN
[IpakTHYECKOE 3aHITHE
Tema 2.6. Conepxaaue yu4eOHOro MaTepuaia
Pemenune 3anay. PacnionoxxeHune npsiMbIX M IJIOCKOCTEN B MPOCTPAHCTBE.
[Ipsimble 1 IIOCKOCTH B | [lepneHANKYISIpHOCTh M NapaJIeIbHOCTh MPSIMBIX U MJIOCKOCTEM.
[IPOCTPAHCTBE KonTponpHas padota 2
Paznen 3. KoopauHaThl M BEKTOPBI 16
Tema 3.1 Copep>kanue yueOHOTO MaTepuaia
JlekapTOBBI KOOPAMHATHI | JIeKapTOBBI KOOpAMHATBI B mpocTpaHcTsBe. IIpocreimme 3amayu B 0K-02, OK-03,
B [IPOCTPAHCTBE. KoopJuHatax. PaccrosHue Mexay JByMs TOYKAMH, KOOPJMHATHI 4 OKCH, 0K-07

Paccrosiane mexny
NBYMSI TOUKAMMU.
KoopanHaTtel cepeIuHBI

KomOuHupoBaHHOE 3aHITHE
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Tema 3.2 Cojnepxanue yueOHOro marepuasia
BekTops! B Bektopsl B npocTpaHcTBe. ClI0O)KEHHE W BBIYUTAHME BEKTOPOB.
[POCTPAHCTBE. YMHOKeHuEe BekTopa Ha uucio. Kommianapsbele BekTopbl. CKansipHOE
YToa MeXay BEKTOPAMH. [IPOU3BEJICHUE  BEKTOpOB.  Pa3nokeHne  BeKTopa IO TpeM 5
CxkaysipHOE HEKOMIUIAaHApHBIM ~ BeKTopaM. KoopauHaTbel  BEKTOpa, CKaJSIPHOE
[IPOU3BECHUE BEKTOPOB [IPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIYy BEKTOPAaMH, YIroJl
MEXIV IDAMON M MIOCKOCTBIO. VIO MEXIV IIOCKOCTIMH. YDABHEHUE
KoMOMHMpPOBAaHHOE 3aHATHE
Tema 3.3 IIpoeccnoHaIbHO-OPHEHTHPOBAHHOE  COJep:KaHue (CoAep:KaHue
[IpakTuko- NPUKJIAJTHOTO MOLYJIsI)
OpPUEHTHPOBAHHbBIE KoopauHatHas MiaoCKOCTh. BblunciaeHue paccTOSHUN U IUIOIIAJEH Ha
3aa4ul Ha 10CKOCTH. KOJIM4eCTBEHHBIE pacyeThl
koopauHatHO [[[pakTudeckoe 3aHsaTne 4
Tema 3.4 Conepxaaue yuyeOHOro MaTepuaia
Penrenme 3a7aq. |JlekapToBbl KOOPAMHATHI B IIPOCTPAHCTBE. BEKTOpHI B NMPOCTPaHCTBE.
KoOpiuHATBI U BEKTOPBI (CriojceHMe M BHIUMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpA HA UHCIIO.
KoMrmanapasle  BeKTOpbl.  CKasIpHOE  NPOU3BEIAEHUE  BEKTOPOB.
PaznoxkeHne BEKTOpa NOTPEM HEKOMIUIaHAPHBIM BekTopam. [Ipocreinmue
3ajayu B KoopauHaTax. KoopauHaThl BEKTOpa, PACCTOSHHE MEXKIY
TOUYKaMHU, KOOPJMHATHI CEPEeIUHBbI OTpEe3Ka, CKaJSPHOE MPOU3BEIICHUE
BEKTOPOB B KOOpPAMHATAX, YrOJl MEXAY BEKTOPaMH, YToJd MEXIY MpsSIMON
1 TJIOCKOCTBIO, YTOJl MEXAY MIOCKOCTSIMU
KoHTposibHas pabota 2
Pa3znes 4. OcHoBBbI TpUTOHOMETpUHU. TpUroHOMeTPpHYECKHE (PYHKIIUM 40 0K-01,0K-02,0K-
03, 0K-04, OK-
05, OK-06, OK-
07
Tema 4.1 \Coaepmaﬂne y4eOHOTO MaTepuaia 4
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Tpuronomerpruueckue
(b yHKITUN
MTPOU3BOJILHOTO YIJIa,
uncaa. PajuanHas u

Panuannas mepa yria. [oBOpOT TOYKM BOKpYr Hauajga KOOpJHMHAT.
Omnpenenenue cuHyca, KOCUHYyca, TAHT€HCA M KOTaHTeHca. 3HaKu CUHYca,
KOCHHYCa, TAHF€HCA M KOTAHI€HCAa MO YETBEPTSIM. 3aBUCUMOCTh MEXKIY

CHHYCOM, KOCMHYCOM, TAHT'CHCOM M KOTAHI'CHCOM OAHOI'O W TOI'O XK€ YyIJja
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KoMOMHHpOBaHHOE 3aHSITUE

Tema 4.2

OCHOBHBIC
TPUTOHOMETPHUUECKHE
TOKIECTBA.

DopMVIILI IPUBEACHUS

Conepkanue yueOHOro Marepuasia

TpHFOHOMeTqueCKHG TOXIACCTBA. CI/IHYC, KOCHHYC, TAHI'CHC U
KOTAHI'CHC YIJIOB 4 1 - 4. cDOpM}’J’IBI IPUBCACHUSA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.3

CuHyc, KOCUHYC,

TaHT€HC CYMMBI U

Pa3HOCTH JIBYX YTJIOB

CHHYC 1 KOCUHYC

NIBOMHOTO yIJIa.
Dopmya

Copeprkanue yueOHOTO MaTepHraia

CymMma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCUHYCOB. CHHYC H
KOCHHYC JIBOMHOrO yriia. @opMyiibl OJIOBUHHOTO yria. [IpeobpazoBanus
CyMMBbl  TPUTOHOMETPUYECKUX  (PYHKIIMH B  MPOU3BEICHUE W
MpPOU3BEICHUSI B CyMMYy. BbIpakeHHE TPUTOHOMETPUYECKHX (PYHKIUN
Yepe3 TAaHTEHC MOJIOBHMHHOTO apryMeHTa. IIlpeoOpa3oBaHus MPOCTEHIIIX

KOM6I/IHI/IpOBaHHO€ 3aHATUC

Tema 4.4
DyHKIIMN, X CBOWCTBA.
CnocoOblI 3a1aHus

Coneprxadue yu4eOHOI0 MaTepHaia

OOsacTh omnpeneiaeHuss U MHOXKECTBO 3Ha4eHHU (yHKIuil. YETHOCTS,
HEUYETHOCTD, MEPUOAUYHOCTh GyHKIHI. CriocoObI 3aManus () YHKITUN

(bYHKITUH KoMOHMHHPOBAHHOE 3aHITHE
Tema 4.5 Coneprxanue yueOHOro MaTepuaia
Tpuronomerpuueckue |O0JaCTh OMPEACICHUS U MHOMXECTBO 3HAYCHUM TPUTOHOMETPUUECKUX

(yHKLIHMH, UX CBOMCTBA U
rpaguku

bynkuuid. Y€THOCTH, HEYETHOCTD, NEPUOAUYHOCTD TPUTOHOMETPUUECKUX
¢ynkuuii. CBoiicTBa U rpaduku GyHKIUN y = COS X, Y =SIN X, y =1g X, V|

KoMOuHUpOBaHHOE 3aHSTHE.

Tema 4.6 Coneprxanue yueOHOro MaTepuaia

[IpeoOpazoBanue Cxatue u pacTsbkeHre rpa)uKoB TPUTOHOMETPHUUECKUX (PYHKIUH.
rpauKoB [IpeoOpa3zoBanue rpa@uKOB TPUTOHOMETPUUCCKUX (DYHKITUH
Tpuronomerpuueckux [[Ipaktnueckoe 3aHsTHE

bVHKIHHA

Tema 4.7 [IpodeccnoHAIbHO-OPUEHTUPOBAHHOE CO/lePKaHue (Coep:KaHue
Onucanne MPUKJIAJHOT0 MOYJIsI)

MIPOU3BOJICTBEHHBIX cronb30BaHrE CBOMCTB TPUTOHOMETPUUECKUX (DYHKITUHN B

po(eCCHOHABHBIX 3aJauax
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MIPOIIECCOB C TTIOMOIIIBIO
rpaguKoB GYHKIUH

HpaKTI/I‘{€CKO€ 3aHATHC

Tema 4.8 O6patHbie

Conepxanue yueOHOro Marepuasia

OOpatHbie TpuroHoMerpudeckue Gynkunu. Mx cBoiicTBa u rpaduxu

TPUTOHOMETPHUUECKHUE
by KR KoMOuHHUpOBaHHOE 3aHSATHE
Tema 4.9 Copeprkanue yueOHOTO MaTepHraia
Tpuronomerpudeckue |YpaBHeHHe COS X = a. YpaBHeHue Sin X = a. YpaBHenue tg x = a, Ctg x =
YPAaBHEHHUS U a. PelmieHre TPUrOHOMETPUYECKUX ~ YPABHEHHI OCHOBHBIX THIIOB:
HEpPaBEHCTBA MPOCTEHIINE  TPUTOHOMETPUYECKUE  ypAaBHEHHS, CBOASIIMECA K
KBaJpaTHBIM, PEILIAEMbIE PA3JIOKEHUEM HAa MHOKUTEIH, OJTHOPO/IHBIE.
[IpocTenme TDUrOHOMETPUIECKUE HEPABEHCTBA
KoMOuHHUpOBaHHOE 3aHSITHE.
Tema 4.10 Conepxanue yueOHOro marepuasa
CucreMbl CucreMbl NpOCTENIIMX TPUTOHOMETPUUECKUX YPABHEHHMN
TpuroHomeTpudeckux |[KoMOMHUpPOBAHHOE 3aHITHE
YDaBHEHUIA
Tema 4.11 Coneprxanue yuyeOHOro MaTepuaia
Pewenue 3aay, ocHOBHI [[[peoOpazoBaHue  TPUTOHOMETPUYECKUX  BbIpakeHW.  Pernenue
TPUTOHOMETPUH. TPUTOHOMETPUUECKHUX YPABHEHMH M HEPABEHCTB B TOM UHCIE C
Tpuronomerpudeckue |KoHTposbHas paboTa
b yHKIIIN

Pasznen 5. KommiekcHbie Yuca

Tema 5.1
KoMIiekcHbIe yncia

ConeprkaHrie yueOHOTO MaTepuaa

[TonsitTue koMmruiekcHoro 4yucia. CompspKeHHBbIE KOMIUICKCHBIE YHCIIA,
MOJIYJIb U apTyMEHT KOMIUTEKCHOTO yrcia. dopma 3amucu KOMITIIEKCHOTO
yucia (reoMeTpuyeckas, TPUTOHOMETpUYECKas, ajureOpanyeckas).
ApubmeTnueckrne 1eHCTBUS ¢ KOMIJIEKCHBIMM YUCIIaMU

KoMOnHUpOBaHHOE 3aHITHE
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Tema 5.2 Ilpumenenue
KOMITJIEKCHBIX YHCEN

Copeprkanue yueOHOTO MaTepHraia

Brinonnenue PacuCcTOB C IOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMepLI

MCII0JIb30BaHUsl KOMIUIEKCHBIX YMCET 4
[IpakTHUECKOE 3aHSATUE
Pasnea 6. [IpousBognasi pyHKnum, ee npuMeHeHne 40
Tema 6.1 Conepxanue yueOHOro MaTepuaia
[Tonsatue npousBogHOM. |(OnpeaenieHrue YMCIOBOM MOCIEI0BATEIbHOCTH U CHOCOOBI €€ 3aJaHusl.
Dopmynel M ipaBuiia  |(CBOWCTBA YHMCIOBBIX TMOcieAoBaTeabHOCTE. OnpeaeneHue mnpeaena
muddepeHnMpoBaHusl  |[OCIEA0OBATEIBHOCTH. BhIuncieHne TNpeaesoB IMOCIeI0BaTeILHOCTEH. 2
[Ipenen ¢ynkuuu Ha OeckoHeuHocTH. Ilpemen ¢yHKUMHM B TOUKe.
[Ipupamenue aprymenra. [lpupamenne pyHknuu. 3agadu, TpUBOASILNAE
K TOHSATHIO IDOW3BONHONW. OnpeneneHue NpOWU3BONHON. AJITODUTM
KoMOHMHHPOBAHHOE 3aHITHE
Tema 6.2 IIpousBoanbie |(Coaepkanue yueOHOro MaTepuaia
cymmbl [ Dopmyibl quddepentiupoBanus. [TpaBuna quddepeHupoBanus 6 0K-01,0K-02,0K-
: KoMOnHUpOBaHHOE 3aHATHE 03, 0K-04,0K-05,
PA3HOCTH ITPOU3BEACHUS, 0K-06, 0K-07
Tema 6.3 Coneprxanue yuyeOHOro MaTepuaia
[Ipon3BoiHBIE Omnpenenenue cinoxxHor QyHkiuu. [Ipon3BogHAs TPUTOHOMETPUUECKUX
TpUroHOMETpHYecKuX  |hyHKIuH. [Tpon3BoiHas ClIOKHON (DYHKITUH
¢dbynakuumii. [TponsBoaHas KoMOMHUpPOBaHHOE 3aHATHE
CJIIOKHOU (YHKITUU 6
Tema 6.4 Conepxanue yueOHOro MaTepuana
[lonstre 0 [lonarue HempepblBHOM (yHKIMKU. CBOWCTBA HENMPEPHIBHONW (PYHKIIHH.
HCTIPEPBRIBHOCTH CBsi3b MEXAY HENMPEPHIBHOCTHIO U UG DEepEeHIIMPYEMOCThIO (DYHKIIUU B 2
pyHKIHH. Mertonirouxe. AJITOPUTM pEIICHUS HEPABEHCTB METOJOM MHTEPBAJIOB
MHTCPBAJIOB KoMOMHMPOBAHHOE 3aHATHE
Tema 6.5 Conep:xanue yueOHOro Marepuasa
['eomerpuueckuit ul'eoMeTpuyecKkuil  CMBICII  NPOU3BOJHOM  (QYHKUMH -  YIJIOBOM
(buznyeckuit cMbICTKOA(DPUIIMEHT KacaTeJbHOW K Tpaduky (yHKIMU B TOYKE. YpaBHEHHUE
KacaTtelbHON K Tpaduky (GYHKIUU. ANTOPUTM COCTaBIICHUS ypaBHEHUS 4
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Toukn 3KcTpemMyma

IPOU3BOIHOM KoMOMHHUpOBaHHOE 3aHSITHE

Tema 0.0 Conepkanue yueOHOro Marepuasia

Du3nyecKuit cMbIch (Du3uyeckuil (MEXaHWYECKHI) CMBICI MPOU3BOJHOM - MTHOBEHHAs
MIPOU3BOTHON B [CKOPOCTh B MOMEHT Bpemerm t: V=S * (1)

PO eCCHOHATBHBIX [IpakTrueckoe 3aHsTHE

3ajlagax

Tema 6.7 Conepxanue yuyeOHOro MaTepuaia

MOHOTOHHOCTH Bo3pacranne u yObiBaHWE (YHKIIMH, COOTBETCTBHE BO3PACTAHHS U
(byHKITHH. yObIBaHUS (YHKIMU 3HaKy mpou3BogHOW. [loHsATHE MPOM3BOAHOM

BBICILIETO  TMOPAJKA, COOTBETCTBME 3HAKa BTOPOM  IMPOU3BOJHOU
BBIITYKJIOCTH (BOTHYTOCTH) (DYHKLIMM Ha OTpe3Ke. 3a7a4uu Ha MaKCUMYyM U
MUHUMYM. [IOHATHE acCUMIITOTHI, CIOCOOBI UX ONMPEAEICHUS. AJITOPUTM
yccienoBanyss (OVHKIMU M [IOCTDOEHUS €€ rpaduka ¢ [MOMOIIBIO

KoMOHMHHPOBAHHOE 3aHITHE

Tema 6.8
HccnenoBanue QyHKIUMA
1 TTIOCTPOCHUE TPaPUKOB

ConeprkaHuie yueOHOTO MaTepuana

HccnenoBanre pyHKIIMU HA MOHOTOHHOCTb U MTOCTPOEHUE TpadUKOB.

KoMOHMHHPOBAHHOE 3aHITHE

Tema 6.9 Haubosbiiee u
HauMEHbIIIEE 3HAUYECHUS

(dbyHKIIUN

Conepkanrie yueOHOTO MaTepuaa

HaxoxaeHue HauOOJbIIET0 Y HAUMEHBIIEro 3HA4YeHUN (QYHKIHM,
MMOCTpOCHHE TpaUKOB MHOIOYJIECHOB C MCIIOJH30BAHHWEM aImapara

KoMOHMHHPOBAHHOE 3aHITHE

Tema 6.10 Haxoxnaenue
ONTHMAaIbLHOTO
pe3yabTara ¢ MOMOIIBIO
MMPOU3BOJHON B
MPAKTUYECKUX 3a7lauax

[IpodeccnoHaILHO-OPHEHTHPOBAHHOE  cO/Aep:KaHue  (coaep:KaHue
MPHUKJIAJTHOTO MOAYJIS)

HanMenbiniee v HanOoJibliee 3HaUYeHne QYHKIMH

[IpakTHueckoe 3aHsTHe
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Tema 6.11 Cojnepxanue yueOHOro marepuasia
Pemenue 3aga4d. [Dopmynel u npasuia auddepennupoBanus. ccnenoBanre GyHKIHM C 5
[IpousBogHast (PYHKIIMU,[HOMOIILIO MPOU3BOAHOM. HanbopIliee 1 HauMEHbIIIee 3HAUYCHUS
ee MPUMEHECHUE KoHTpoJsibHas paboTta
Pa3znesn 7. MHOTOrpaHHUKHU M TeJla BpaleHust 46
Tema 7.1 Conepxanue yueOHOro MaTepuaia
Beprmnebl, pedpa, rpanullonstue MHOororpanauka. Ero aneMeHTsI: BEpIINHbI, pedpa, TpaHH.
MHOTOTPaHHHKA narotaib. CeueHue. BeInykiible M HEBBITYKJIbIE MHOTOTPAaHHUKHU
KoMOHMHMPOBAHHOE 3aHITHE 2
Tema 7.2 Conepxanue yueOHOro marepuasa
[Ipu3ma, ec/llonsitue npusmel. Ee ocHOBaHMs 1 O0OKOBBIE TpaHu. BbicoTa MPU3MBI.
COCTaBJIISIONINE, [Ipsimas u HakioHHAs npu3Ma. [IpaBunbHas npusma. Ee ceueHue
ceuenue. Ilpsmas  nKoMOMHHpPOBAHHOE 3aHSTHE 2
Tema 7.3 Conepxanue yueOHOro Marepuaia
[lapannenenunen, ky0. |[lapannenenumnesn, CBONCTBA MPSIMOYTOJILHOTO MapajUieienuneaa, Kyo.
CeueHue kyOa, (Ceuenue Kyba, mapaienenuneaa 0K-01,0K-02,0K-
napajuicJcnuIeaa KoMOMHMUpPOBaHHOE 3aHITHE 2 03, 0K-04,0K-05,
Tema 7.4 Coneprkanue yueOHOTO MaTepHraia 0K-06, 0K-07
[Tupamua, ee [[Iupamuna u ee snementol. Ceuenne nupamusl. [IpaBuinbHas nupamuaa.
COCTAaBJISIFOIIHE, YcedueHHas nupaMuia
ceuenne.  IlpaBubHAsIKOMOMHUPOBAHHOE 3aHATHE
MUpaMHJIA. 2
Tema 7.5 Coneprkanue yueOHOTO MaTepHraia
bokoBas u  mosHas|[nomaab O0KOBOM U MOJHON MOBEPXHOCTH MPU3MBbI, TUPAMU/IBI 2
[MOBEPXHOCTh  NPU3MbL|KOMOWHHPOBAHHOE 3aHATHE
UPAMUJIBI
Tema 7.6 Copep:xanue yaeOHOTO MaTepuaja
CumMMeTpus OTHOCUTEIBLHO TOUKH, IPSMOH, TIIIOCKOCTH. CUMMETpHS B
KyOe, napajuiesienunese, npu3Me, MUpaMmue 2
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CummMmetpuss B KyOe,
napasuieJenure e,
npu3Me, MIPaMuIe

KoMOuHHUpOoBaHHOE 3aHSTHE

Tema 7.7
[Ipumepsl cuMMeETpU B
npodeccun

IIpodeccnoHaILHO-OPUEHTHUPOBAHHOE  CcO/ep:KaHUe  (coaep:KaHue
MPHUKJIAJTHOT0 MOAYJISA)

CummeTpus B IPUPOJIE, ApPXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘{€CKOG 3aHATUC

Tema 7.8 IIpaBunbHbIE

Conepxanue yuyeOHOro MaTepuaia

MHOTOTPAHHHKH, ux [l[loHsiTHE TNPaBWIBHOIO MHOrorpaHHuka. CBOICTBa  NpPaBWIbHBIX
CBONCTBA [[pakTHUECKOE 3aHATHE

Tema 7.9 Coneprxanue yueOHOro Matepuaia

Lumusap, ero [umuuap wu ero osnemeHThl. CedyeHwe MWIMHIApaA (MapauiebHOE
COCTABJISIFOLIIHE. OCHOBAHHMIO M OcH). Pa3BepTka uIMHIpa

CeyeHue NWIMHAPA KoMOHMHHPOBAHHOE 3aHITHE

Tema 7.10 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE  CO/Aep:KaHUe (coaep:KaHue
Konyc, CTOMPUKJIAJTHOT0 MOAYJIs)

COCTAaBJISIFOLIIHE. Konyc u ero snementbl. CeueHue KoHyca (nmapajuielbHO€ OCHOBAHUIO U

CeueHune KoHyca

MPOXOJAIICe Yepe3 BEPIINHY), KOHHUYSCKHE ceueHUs. Pa3BepTka KoHyca

KoMOHMHHPOBAHHOE 3aHITHE

Tema 7.11
Y ceueHHbIN KOHYC.
CedeHne  YCEUYEHHOTO

ConeprkaHue yueOHOT0 MaTepHasa

Yceuennslii koHyc. Ero obpasyromas u BbicoTa. CedeHHE YCEUESHHOTO

KoMOMHMpOBaHHOE 3aHITHE

Tema 7.12
[Hlap u cdepa, ux

Conepkanue yaeOHOro Marepuasa

[[Tap u cdepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenune

CeueHHsI KoMOMHUpOBaHHOE 3aHSITHE

Tema 7.13 Copeprkanue yueOHOTO MaTepHraia

[lonstue 00 oOwvemellonstue 006 oObeme Tenma. OO0beM Kyba W MOPAMOYTOJIBHOTO
Telna. napaenenunena. O0beM mpu3mbl U mWIHHAPA. OTHOIIEHHE 0OBEMOB

OtHoOlIEHHE  00BEMOB

MOJO00HBIX TeN. I €OMETPHUUYSCKUN CMBICH ONPEACIUTENIS 3-T0 HOPSAKA
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KoMOMHHpOBaHHOE 3aHSITUE

Tema 7.14
OOBEMBI ¥ IUIOIIAIN

Coneprkanue yueOHOTO MaTepHralia

> O6bembl upamubl U Konyca. O0beM mapa. [lnomanu noBepxHocTei 2

MOBEPXHOCTEH Tel ramn

KoMOuMHHpOBaHHOE 3aHSITHE

Copeprkanue yueOHOTO MaTepHraia
Tema 7.15 Kombunanmu [KoMOUHAIMN Fe€OMETPUUECKHX Tell 4
MHOTOI'PaHHHUKOB U TCJT  [IpakTUYECKOE 3aHATHE
BpalllCHMSI
Tema 7.16 Coneprkanue yueOHOTO MaTepHralia
['eomeTpuyeckue Vcrionb3oBaHrne KOMOMHAIIMNA MHOTOIPAaHHUKOB U TEJI BpAIICHUS B
KOMOWHAIIUA Ha PAKTUKOOPHUEHTHUPOBAHHBIX 3a/1auax
MTPAKTHKE [IpakTHyecKoe 3aHsITHE 4
Tema 7.17 Conepxanue yueOHOro MaTepuaia
Pemenue 3amad. (OO0BEMBI U TUIOMIAIH MOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BpalllCHUS 5
Muororpanauku 1 Tena |[KoHTpoisibHas pabota
BpAIICHUS
Pa3znea 8. IlepBooOpasHast pyHKIMHU, ee IPUMEHEHHE 14
Tema 8.1 Coneprkanue yueOHOTO MaTepHraia
[lepBooOpazHas 3amaya 0 BOCCTAHOBJICHMM 3aKOHA JBWIKEHHUS MO W3BECTHOM CKOPOCTH. 0K-01,0K-02,0K-
(yHKIIHH. [lonsitue uHTerpupoBanus. O3HAKOMJICHHE C TOHATHEM HHTETpajia U 03, 0K-04,0K-05,
[TpaBuia HaxoXaeHUS  [mepBooOpasHoit s ynkuuu  y=f(X). Pemenwe 3amay Ha CBs3b 0K-06, 0K-07
IepBOOOPA3HBIX MepBOOOPA3HON M €€ TPOM3BOJHOMN, BBIYHCICHHE IEPBOOOPA3HOM I

anHOM dbvHKmKM. Tabauia dbopMys IS HaX0XJICHUS TEPBOOOPA3HBIX.
KoMOnHUpOBaHHOE 3aHSTHE 2
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Tema 8.2 Cojnepxanue yueOHOro marepuasia
[momans 3agau, NOPUBOASIIME K TNOHSATHUIO ONPENEIICHHOTO WHTErpaia - o
KPUBOJIMHEWHOM BBIYMCJICHUH TUIOIIAAM KPUBOJIMHEHHOM Tpaneuuv, O NEpPEMEIICHUN
TpamneLuu. Touku. IlonsAatne omnpenenéHHoro wuHTerpaina. [eomerpuueckui u
®opmyi (busmyeckuid cmbica omnpeaeneHHoro uHrerpana. ®opmyna HeroroHa—
a KoMOMHHpPOBAaHHOE 3aHITHE 2
Tema 8.3 Copeprkanue yueOHOTO MaTepHraia
Heonpenenennpii  u |[loHsATHE HEONIPEIEICHHOTO HHTETpaja
ONpEIEIICHHBIN KoMOuMHHpOBaHHOE 3aHSITHE 2
Tema 8.4 Conepxanue yueOHOro marepuasa
[TonsTHE 00 'eoMeTpHUUCCKHIl CMBICH ONIPEICASHHOIO HHTETpaja 2
OTpEICTICHHOM KoMOuHUpOBaHHOE 3aHITHE
MHTErpaje KaK IMJIOMaau
Tema 8.5 [IpodeccnoHAILHO-OPUEHTUPOBAHHOE COJlePKaHue (COAepKaAHMe
OnpeneneHHbIN MPUKJIATHOI0 MOIYJIsI)
WHTETPaJ B KU3HU ['eomeTpruecKknil cMbICI onpeaeneHHoro uarerpana. @opmyna Herorona
- JleiiOuuia. Pemenue 3a1a4 Ha MpUMEHEHHE UHTETpaja s
BBIYUCIICHUS (PU3UYECKUX BEJIWYUH U IJIOMI/IeH
[TpakTHYECKOE 3aHITHE 4
Tema 8.6 Conepxanue yueOHOro Marepuasa
Pemenue 3amad. [[IepBooOpasnas dhyukiuu. [IpaBuiia HaxoXxaeHUs epBooOpa3HbIX. Ee 2
[lepBooOpazHas KoHTposibHas padoTta
bvVHKIIMHA, ee
Pa3znen 9.Crenenu u kopau.CrenenHasi GyHKuus 18
Tema 9.1 Coneprxaaue yudeOHOro MaTepuaia 0K-01.0K-02
Crenennas QyHkuus, ee[lousrue KOpHSI N-0M CTEINECHU U3 JIEUCTBUTEIBHOTO Ynciia. OyHKIUU y = 0K- 0’3 OK—’
CBOMCTBa VX ux cBoiicTBa u rpaduxu. CBoMcTBa KOpHS N-0if CTENEHU 04.0K-0 5’ 0K-07
, ,
KoMOHMHHpPOBAaHHOE 3aHITHE 4
Tema 9.2 Conepxkanue yueOHOro MaTepuaia
TpeobpaszoBanmue [IpeoGpasoBanie MPPAIIHOHATBHEIX BEIPAYKCHHUIA | 4
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BBIPAKCHUHN C KOPHSIMHU
[MON CTEIICHU

KoMOuHHUpOoBaHHOE 3aHSTHE

Tema 9.3 Conepkanue yueOHOro marepuasa
CaoiictBa crenienr ¢ |[loHsTHE cTeneHH ¢ TOOBIM palliOHATBHBIM MOKa3aTeraeM. CTeneHHbIe
PalMOHAJIBHBIM U |[(pYHKIIMHU, MX CBOMCTBA U IpaduKu
NENCTBUTEIbHBIM KoMOMHHpOBaHHOE 3aHATHE
[OKa3aTeJIIMH 2
Tema 9.4 Coneprkanue yueOHOTO MaTepHraia
Pemenue PaBHOCUIIBHOCTD UPPALMOHATBHBIX YPABHEHUI U HEPABEHCTB. MeTObI
MPpALMOHATBHBIX WX pelieHus. Pelenre nppalluOHaIbHBIX YPABHEHUN U HEPABEHCTB
YpaBHEHUI 1 KoMOMHHUPOBAHHOE 3aHSTHE 0
Tema 9.5 Conepxaaue yueOHOro MaTepuaia
Crenenn wu KOpHH. (OnpeneneHue cTeneHHoi pyHkuuu. Mcnosib30BaHue ee CBOMCTB IpH 5
CreneHHast pyHKUUsL  |[pELICHUU YPABHEHHMI U HEPABEHCTB
KonTtposnbHas paboTa
Pasznen 10.1loka3aTeabHas pyHKIus 18
Tema 10.1 Coneprxanue yudeOHOro MaTepuaia
[lokazarenbHas Crenenp ¢ MPOU3BOJIBHBIM JIEMCTBUTENBHBIM NOKa3aTeneM. OnpenenexHue
(yHKLIMS, €€ CBOMCTBA  |OKa3aTeIbHOM (YHKUMHU, €€ CBOWCTBAa M TIpaduk. 3HAKOMCTBO C
NPUMEHEHUEM T[OKa3aTeNbHOW (QYHKUMU. PeleHne moka3aTenbHBIX
ypaBHEHUHN GHYVHKIIMOHAIBHOTPADUIECKUM METOI0M 0K-01.0K-02.0K-
KOoMOWHMPOBAHHOE 3aHSATHE 4 03 Oi(-O 4 O’K_
Tema 10.2 Coniepsxanue yueGHOro MaTtepyana 05. 0K-07
Pemenue PemeHne  mokaszaTelbHbIX  YPaBHEHM  METOJOM  YpaBHHUBAHUS ’
[MOKA3aTEIbHBIX Mokaszaresyiei, METOJIOM BBEJCHUSI HOBOM MEepeMEeHHOM, (hyHKIIMOHAIBHO-
YpaBHEHUI urpadguyeckum MeToioM. PernieHne nokaszareabHbIX HEPABEHCTB
HEPaBEHCTB [IpakTHUECKOE 3aHATUE 8
Tema 10.3 Coneprxanue yudeOHOro MaTepuaia
Cucremsbl PelieHre cucTeM NoKa3aTesIbHbIX YPaBHEHUI
[MOKA3aTEIbHBIX KoMOuHHpOBaHHOE 3aHSATHE 4
YPaBHEHUI
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Tema 10.4 Coneprxanue yuyeOHOro Matepuaia
Pemenue 3a7a4. PemieHue nmoka3areabHbIX YPABHEHUN METOJIOM YPaBHUBAHUS
[TokazarenpHas [M0KAa3aTeJIed U METOJIOM BBEJICHUSI HOBOW NIEpEMEHHOM. Penienue
(b yHKIMS KonTposbHas padota 2
Pasznea 11. Jlorapudmbl.Jlorapudpmmuueckasi pyHKuusi 30
Tema 11.1 Conepxanue yueOHOro MaTepuaia
Jlorapudm gucna. Jlorapudm gncna. JlecITHIHBINA U HATYypaJbHBIA JJOTApU(MBI, YHUCIIO €
JlecATUYHBIN n [KomMOMHHMpOBaHHOE 3aHATHE
HATypaJIbHbBIN
norapudMmel, YMUCIO € 4
Tema 11.2 Conepxanue yueOHOro MaTepuaia
CaoiicTBa norapudmos. |CBoiictBa jorapudmon. Onepaiius JorapupMUpOBaHUSL. 5
Onepanus KoMOuHHUpOBaHHOE 3aHSTHE
norapubMHUpPOBaHUS
Tema 11.3|Conepxkanne yueOHOro MaTepuaia 0K-01, 0K-02, 0
Jlorapudmudeckas Jlorapudmuueckast QyHKIUS U €€ CBOMCTBA K-03,0 K-04, OK-
dbyHKuwMs, ee cBorictBa | KOMOMHHpPOBAHHOE 3aHATHE 4 05, 0K-07
Tema 11.4 PemenuneConepxanue yueOHOro MaTepuana
norapuQpMHICCKUX [Tonsitue norapudmuyeckoro ypasHeHus. Oneparysi NOTEHIIMPOBAHUS.
YPaBHEHHIT U Tpu OCHOBHBIX METOJa pEIICHUS JIOTapU(PMHUUECKUX YPABHEHHIA:
HCPAaBCHCTB (GyHKIIMOHATBHO-TpadUUECKUil, METO MOTEHIIMPOBAHUS, METO]T
BBEJICHHsI HOBOUW nepemMeHHoi. JlorapudbmMuyeckrie HepaBeHCTBA
KoMOWHHUpOBaHHOE 3aHSATHE 8
Tema 11.5 Copeprkanue yaeOHOTO MaTepHraia
CucrteMbl AJITOPUTM PEIICHUS] CUCTEMbI ypaBHEHH. PABHOCUIIBHOCTD
norapuMUYECKUX norapuMUYECKNX YpPaBHECHUI 1 HEPABCHCTB
YPaBHEHUM KoMOnHUpOBaHHOE 3aHSTHE 2
Tema 11.6 I[IpodeccnoHAILHO-OPUEHTUPOBAHHOE COJepPKaHue (CoIep:KaHue
Jlorapudmel B ipupoie [MPUKJIATHOTO MOTYJIsI)
1 TEXHUKE [Ipumenenue norapudma. Jlorapudmudeckas crivpans B mpupoe. Ee
MaTeMaTHYeCKUe CBOMCTBA 4
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HpaKTI/I‘{€CKO€ 3aHATHC

Tema 11.7 Copeprkanue yueOHOTO MaTepHraia
Pemenue 3agad. Jlorapudmuueckas QyHkius. Pemenue npocteimx sorapuMUIECKUX
Jlorapudmer. KoHTtponbHas paboTa 2
Jlorapudmuyeckas
bvHKITIS
Paznea 12. MHokecTBa. JJ1eMeHThI TeOpUHu rpagos 10
Tema 12.1 MuoxectBa |CoaepkaHue yueOHOT0 MaTepuaia
[Tonsarue mHOKecTBa. [TogMHOXkecTBO. Onepanyiy ¢ MHOKECTBAMH
KoMOMHHpPOBAaHHOE 3aHITHE 2
Tema 12.2 I[IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/leP:KaHue (CoAepKaHue
Onepanuu ¢ MPUKJIATHOI0 MOIYJIS)
MHO>ECTBaMU Omnepanuu ¢ MHOKeCTBaMHU. PelieHne npukiiaaHbIX 3a1a4
[IpakTHUECKOE 3aHSTUE 2
Tema 12.3 I'padmr Conepxaaue yuyeOHOro MaTepuaia
[Tonsitue rpada. Csa3HbIN rpad), 1epeBo, UK rpad Ha MIOCKOCTH
[IpakTyeckas paboTa 4
Tema 12.4 Coneprxanue yuyeOHOro MaTepuaia
Pemenue 3amad. (Onepanuu ¢ MHOKecTBaMU. OnrMcaHue pealibHbIX CUTYaIUi ¢ TIOMOIIBIO
MuoxecTtBa, ['padpl 1 |[MHOKeCTB. [IpuMmeHeHue rpad)oB K pelICHUIO 33/1a4
X MPUMEHECHUE KonTpospHas padota 2
Pazgen 13. DineMeHTHI KOMOMHATOPUKH, CTATHCTUKHA  TEOPUH BEPOSATHOCTEI 26 0K-01, OK-02, 0
K-03,0 K-04, OK-
05, 0K-07
Tema 13.1 OcHoBHble  |CopeprkaHue yueOHOT0 MaTepHuaia
noustusi|[ lepecTaHOBKH, pa3MeIICHUs, COUCTaHUS. 4
KOMOWHATOPUKHU
KoMOuHUpOBaHHOE 3aHSTHE.
Tema 13.2 Conepxanue yueOHOro Marepuasa 4
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CoOrbITHE,

BEPOSITHOCT
b
coObITHs. CloKEeHHE U

CoBMECTHBIC U HECOBMECTHBIC COOBITHS. TCOpeMBI 0 BECPOATHOCTHU
CYMMBI cOOBITHH. YcClOBHas BCPOATHOCTD. 3aBHUCHUMBIC U HE3aBUCHUMBIC
COOBITHSL. TeOpeMLI O BCPOATHOCTHU ITPOU3BCACHUA COOBITHIA.

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 13.3 BepostHocTs [IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE  cojep:kaHue  (coaep:KaHue
B [MPHKJIATHOT0 MOJYJIA)

npodeccrnoHaTbHBIX OTHOCHUTENIbHAsT 4acTOTa COOBITHS, CBOMCTBO €€ YCTOMYHMBOCTH.
3aja4ax Cratuctryeckoe onpenesaeHue BeposTHOCTH. OreHKka BEpOSTHOCTH

[TpaKTHYECKOE 3aHSITHE 4
Tema 13.4 Conepxanue yueOHOro MaTepuaia
JluckpeTHass ciy4danHas|Buapl CiaydalHbIX BenuuuH. OrnpeneneHne IUCKPETHOM CIydalHOU
BCJIWYMHA, 3aKOH €€BEJIMYMHBL. 3aKOH paclpeae/ICHUs JMCKPETHOM cllydailHON BeanuyuHbl. Ee
pacnpeacicHus KoMOHMHHPOBAHHOE 3aHITHE 4
Tema 13.5 Conepxanue yueOHOro MaTepuaia
3agaun MmaTeMarndeckoi|Bapuanronsslid pana. [loouron gactor u rucrorpamma. CTaTUCTHYECKHE
CTATUCTUKHU XapaKTEPUCTUKHU PsiJia HaOJI0/1aeMbIX JAHHBIX

KoMOuHUpOBaHHOE 3aHITHE

4

Tema 13.6 IIpoeccnoHaILHO-OPHEHTHPOBAHHOE  COJep:KaHUe (CoAep:KaHue
CocraBiicHHE TAOINIl 1 |[IPHUKJIAJHOTO MOAYJIfA)
nuarpamMm Ha npaktuke [[lepBuuHas o00pabOTKa CTAaTUCTUYECKMX JaHHBIX. ['paduueckoe ux

npeacraBieHre. HaxokaeHue cpeHMX XapaKTEPHUCTHUK, HAOJIIOJIaeMBIX

[ [pakTHueckoe 3aHsTHe 4
Tema 13.7 Copeprkanue yaeOHOTO MaTepHraia
Pemenue 3anay. JneMeHTbl KoMOMHaTOpuKHU. COOBITHE, BEPOSTHOCTH COOBITHS.
(DJIEMEHTBI CrnoxxeHre U YMHOKEHHE BEPOSITHOCTEN
KOMOWHATOPHKH, KoHTtposnbHas pabota
CTATHCTHKH ¥ TEODUM 2
Pa3jen 14. YpaBHeHHs M HEPABEHCTBA 28 0K-01,0K-02,0K-
Tema 14.1 IConepxanue yae6GHOro MaTepraia 4 03, 0K-04,0K-05,
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PaBHOCUIIBHOCTD
YPaBHECHUU U
HepaBeHCTB. O01IMe
METO/IbI PEIICHUS

PaBHOCUMIIBHOCTh ypaBHEHUN W HepaBeHCTB. OmnpexneneHus. OCHOBHBIE
TEOPEMBbl PABHOCUJIBHBIX IIEPEXO0/AX B YPABHEHHUSX U HEPABEHCTBAX.
OO011e METO/IbI peIlICHUs] YPaBHEHUMN: MepeXo]l OT paBEHCTBA (PYHKIUH K
PaBEHCTBY apryMEHTOB JIJII MOHOTOHHBIX (DYHKITUW, METO Pa3JI0KEHUS
Ha MHOXXHUTEIHW., METOJI BBEJICHUS HOBOW MEPEMEHHOW. (hVHKIIMOHAIBLHO-

KOM6I/IHI/IpOBaHHO€ 3aHATUC

OK-06, 0K-07

Tema 14.2 Conepxanue yuyeOHOro MaTepuaia
['padmyeckuit  Meton (OOIIME METOABI PEIICHUSI HEPABEHCTB: MEPEX0 OT CPABHEHUSI 3HAYCHHIA
perieHus ypaBHeHU, |(QDyHKIMA K CpPAaBHCHHMIO 3HAYCHUH AapryMEHTOB 11 MOHOTOHHBIX
HEPABEHCTB (yHKUMA, METOJ HWHTEPBAJIOB, (PYHKUMOHAIBHO-TPAPUUYECKUN METO/I.
['paduyeckuii MeToa pellieHNs] YPaBHEHUN U HEPABEHCTB
KoMOHMHHPOBAHHOE 3aHITHE 4
Tema 14.3 Conepxanue yueOHOro MaTepuaia
YpaBHEHUS U Onpenenenue wmoxayiida. Packpelthe MOIynss 1O  ONPEACIICHUIO.
HEpaBeHCTBA ¢ moayJieM ([IpocTelime ypaBHEHMST W HEpaBeHCTBA C wmoxyJsiem. l[IpumeHeHue 4
PAaBHOCWIBHBIX TIEPEXOJIOB B OMNpPEJEICHHBIX THUMNAX YpaBHCHUU U
KoMOHMHHPOBAHHOE 3aHITHE
Tema 14.4 Coneprxanue yudeOHOro MaTepuaia
YpaBHEHUS U 3HakoMCTBO ¢ mapameTpowm. [Ipocreiline ypaBHEHUS U HEPABEHCTBA C
HEpPABEHCTBA C KoMOWHHUpOBaHHOE 3aHSTHE 0
Tema 14.5 I[IpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/lepP:KaHue (CodepKaHue
MPHUKJIAJTHOT0 MOAYJISA)
Perienne TeKCTOBBIX 3a/1a4 MPO(PECCHOHAILHOTO COJIePKAHUS
CocraBieHue ulllpakTyeckue 3aHATHS 8
pelieHue
poheCCHOHATBHBIX
Tema 14.6 Copeprkanue yaeOHOTO MaTepHraia
Pemenue 3ama4.O01Ire MeToIbl PEIICHNs YpaBHEHUN. Y PaBHEHUS U HEPABEHCTBA C
YpaBHeHUs UMOJYJIEM U C apaMeTpamu
HCPaBCHCTBA [IpakTHUeCKOE 3aHsITUE 2
IIpome:kyTouHasi arrectanus (IK3aMeH) 24
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3. YCJIOBUA PEATTU3ALIUN ITPOT'PAMMbI
OBIHIEOBPA3OBATEJIBHOU JUCIIHUIIJIMHbI

3.1. Jlas peaJu3anuu NporpaMmbl THCIATLTHHBI J0JLKHBI ObITH MPEeTyCMOTPEHbI
cjeayiolue crennajbHble MOMelleHus :

Peanuzanus nporpaMMbl TUCIMILIMHBI TpeOyeT HATMYHS y4eOHOTO KaOuHETa
MaTeMaTHKH.

O6opynoBanue yueOHOTO KaOMHETA:

- IOCaJIOYHBIC MECTa 0 KOJIMYECTBY 00yJaIONINXCS;

- pabodee MecTO MPEero aBaTes;

- KOMIUICKT y4eOHO-HATIAIHBIX TOCOOUH;

- KOMIUIEKT JICKTPOHHBIX BHIEOMATEPHAIIOB;

- 3aJaHMs JUTSI KOHTPOJIBHBIX padoT;

- Mpo¢eCCUOHATBHO OPUECHTHUPOBAHHBIC 33 IaHUS;

- MaTepHuaJbl 3K3aMeHa.

TexHudeckue cpeacTBa 0OyUICHHUS:

- TEPCOHAJBHBIA KOMITBIOTEP C JTUIICH3UOHHBIM MPOTrPaMMHBIM 00eCIICUCHUEM;

- TIPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecrieueHne 00ydeHust

1. Jns peanuzanuu mporpamMmbl  OuOIMoTeuHbIl (OHA 00pa3oBaTEILHOM
OpraHW3allMd JIOJDKEH HMMETh TeYaTHBIC W/WIIM DSJIEKTPOHHBIC 00pa3oBaTEIbHBIC H
UH(OPMAITMOHHBIE  PECYpPChl,  PEKOMEHJOBaHHBIE  JIJII  HUCIIOJIb30BAaHUS B
o0pa3oBaTenbpHOM Tpolecce, HE CTapllle MSATH JeT C MOMEHTA U3JIaHuUs.

2. PexoMeHyeMble Me4aTHbIC U3/IaHUS 110 peaiu3aluu o011e00pa3oBaTeIbHON
JTUCIUIUIMHBL TIPEJICTABJIEHBI B METOJAMYECKHX PEKOMEHAANMSIX 0 OpraHU3alNH

00yueHus.

OcHoBHas yueOHasi IuTEeparypa

1. AnreOpa u Hadasia maTeMatuueckoro ananuza.l0-11 kmaccel: bazoBsiii
YpPOBEHb U YIIIYOJIEHHBI YpOBHM: Y4E€OHHMK JyIsi 00I11e00pa3oBaTeIbHBIX
opranmzanuii / III.A. AmumoB u ap. - 5-e uza. - M.: Ilpocsemnienue, 2018. -
463c.: . - ISBN 978-5-09-055083-3.

2. T'eomerpus.10-11 kmaccel: y4eOHUK i1 0OIIE0Opa30BaTEIbHBIX
opranuzauuii: ba3oBslii 1 yrinyonéunsiii yposuu / JI.C. AtanacsH u np. - 3-€
u3a. - M.: Ilpoceemnienue, 2016. - 255¢.: ui. - (MI'Y-mkone). - ISBN 978-5-09-
037761-4
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JlonoiHuTE IbHAS yUeOHAasl JUTepaTypa

3. Maremaruka: yuebnuk / A.A. Jlamasn.-3-e¢ usn., mcop. U monm. — M.:
NH®PA —M, 2017-544 c. — (Cpennee mpodeccroHaibHOe 00pa3oBaHHE). -
Pexxum noctyna: http://znanium.com/go.php?744755

4. Matematuka. DIeMEHTHI BBICIICH MaTeMaTHKU: y4eOHuk: B 2 T. T. 2 /
B.B. bapaymkun, A.A. [IpokodseB. — M.: KYPC, HUL] UH®PA-M, 2018. —
368 c. — (Cpennee mnpodeccruoHalibHOE OOpa3oBaHue). - Pexum pocrymna:
http://znanium.com/go.php?id=974795

CoBpemenHblIe IpodgecCHOHAIbHBIC 0a3bI JAHHBIX U
HH(poOpMAMOHHBbIE pecypchl ceTu UHTEepHET

- DIeKTPOHHO-OMOIMOTEYHAs cCUcTeMa: WWW.ZNanium.com
- CnpaBouHo-nipaBoBas cuctema «Koncynprant [Tmrocy
- CnpaBo4HO-TIpaBoBas cucteMa «I apanT

Hepeqeﬂb JIMIHECH3UOHHOI'O MPOrpaMMHOIO o0ecrneueHus
Hu l/lH(l)OpMal_[I/IOHHLIX CIIPABOYHBIX CHCTEM

Microsoft Windows
Microsoft Word

- Microsoft Office 365

- Microsoft Power Point 2010,
AntuBupyc Kacnepckoro
CnpaBouHo-tipaBoBasi 6aza Koncynbrant [limoc
CnpaBouHo-TipaBoBas 6a3a ['apant
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4. KOHTPOJIb U OINEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHOUIJIAHBI

KoHTpoib M oleHKa pPe3ylbTaTOB OCBOCHUS OO0IIEO0pa30BATEIHHOW MUCIUILTAHBI

pPacKpBIBAIOTCS  4Yepe3

JUCHUIUIMHAPHBIE  PEe3YJIbTaThl,

HaIIpaBJICHHLIC

Ha

dopmupoBanre oOMMX U MPOohecCHOHATBHBIX KOMIIETCHIIMM MO pa3zjiesiaM U TeMam

COACPKaHUA y‘{€6HOFO Matcpualia.

npo¢heCCUOHAIBHOM
NeSITebHOCTU
MIPUMEHUTETHHO K

pa3JIMIHBIM KOHTCKCTaM

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

P 3, Temn1 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.7

[1-o0/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1,5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

IT-o0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

P 7, Temnt 7.1, 7.2, 7.3, 7.4, 7.5,

Oo6mas/mpodeccnoHaIbLH Paznen/Tema Tun oueHoYHbIX
asi KOMIeTeH U MeponpHusITHS
OK 01. Beibupatb P1, Tema 1.1,1.2,1.3 [1-| TectupoBanue
crocoGs! pemenns 3agaa o/c’,1.4,1.5,1.6 Y CTHBIH 0mpoc

MatemaTudecKui
JIUKTAHT
NunuBunyanbHas
CaMOCTOSTEIIbHAS
pabora
[IpencraBienne
pe3yJIbTaTOB
MPAKTUYECKUX
pabot 3amura

TBOPUYECKHUX padoT

7.6,7.7 3amura
IT-0/c,7.8,7.9, 7.10 II-o/c, 7.11, WHAUBUIYaJbHBIX
712 713714715716 717 IIDOEKTOB
OK 02. Ucnonp30BaTh P 1, Tema 1.1,1.2,1.3 Tl-o/c, TectupoBanue
coBpemennbie cpenctea  (1.4,1.5,1.6 YV CTHBIH onpoc
MOMCKa, aHaIu3a U P 2, Templ 21,22,23,24,25 H'O/C, MareMaTnueCKuim
HUHTEPIPETAINN 2.6 JAKTAHT
WH(OPMAITHH, 1 P3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4 WHMBH Ty TbHAS
P 4, Temsr 4.1, 4.2, 43, 44, 4.5,
nH(pOpPMAITMOHHBIC 16 4.7 CaMOCTOSITeIIbHAS
TEXHOJIOTHH JIJIsI T pabota
[T-o/c, 4.8,4.9,4.10,4.11 oenc
TaBJICHUE
BBITIOJTHEHU S 3a)1aqv P 5, Tembi 5.1, 5.2 pea
npodeceHoHaTbHO} P 6, Temst 6.1, 6.2, 6.3, 6.4, 6.5 PEYPTATO8
NedTrenIbhHOCTHU AN~ ~= IMPAKTHUYCCKHUX
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P11, Temsr 11.1,11.2,11.3 II-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P 12, Temsr 12.1,12.2,12.3,12.4

P 13, TeMbl
13.1,13.2,13.3,13.4,13.5 I1-o/c, 13.6

D

Taonsry

3ammra
WHJIMBUAYAJIbHBIX
IIPOCKTOB

KonTponbHas

pabota BeinonHenue

OK 03. IlmanupoBats 1
pealn30BbIBATh
COOCTBEHHOE
npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
peANPUHUMATETBCKYIO
JeSITELHOCTD B
npodeccuoHaIbHON
cthepe, UCMIOIB30BaTh
3HaHUS MO0 (PUHAHCOBOU
IPaMOTHOCTH B

Pa3JINYHbIX ) KU3HCHHBIX

P 1, Tema 1/‘1.1,1.2,1.3
14,1516

P 2, Temsr 2.1,2.2,2.3,2.4,2.5 TI-o/c,
2.6

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

P 4, Temsr 4.1, 4.2, 43, 44, 4.5,
4.6,4.7

[1-o/c, 4.8,4.9,4.10,4.11

P 5, Tembr 5.1, 5.2

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

[1-0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11

P 7, Temm 7.1,7.2,7.3,7.4,7.5,

IT-o/c,

TectupoBanue
VYcTHBIN 01ITpoC
MaremaTudyeckui
JTUKTAHT
NuauBuayanbHas
caMOCTOsTeIbHAS
pabota
[IpencraBnenue
pe3yJIbTAaTOB
MPAKTUYECKUX
pabot 3ammura

TBOPYCCKHUX pa60T

CUTYaIMsIX 76.77 3arura
I1-0/c,7.8,7.9,7.10 IT-o/c, 7.11, | MHAMBHAYATLHBIX
27210 749 7 AA 7 AC 710 717 IIDOCKTOB
OK 04. DddexTuBHO P 1, Tema 1.1,1.2,1.3 TI-o/c, TecTtupoBanue
B3aumozeiicteoarb 1 |1.4,1.5,1.6 VCTHBIH 0onpoc

paboTaTh B KOJIJICKTUBE U

KOMaHJe

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

P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4

P 4, Temsr 4.1, 4.2, 43, 44, 4.5,
4.6, 4.7

[1-o/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

[1I-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P 7, Tems1 7.1,7.2,7.3,7.4,7.5,

MaremaTudeckui
IUKTAHT
NunuBunyanbHas
CaMOCTOSTEIIbHAS
pabota
IIpencrasinenue
pe3yJbTaToOB
MPaKTUYECKUX
pabot 3amura

TBOPYECKUX padoT

7.6,7.7 3amuTa
I1-0/c,7.8,7.9,7.10 IT-o/c, 7.11, MHANBUYaJIbHBIX
7109 719 7 1A 7 1E 712 7 17 IIDOECKTOB
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OK 05. OcymiecTBasTh
YCTHYIO U MTUCbMEHHYIO
KOMMYHHKAIIMIO Ha
roCyJIapCTBEHHOM SI3bIKE
Poccuiickon ®@enepanuu ¢
y4€TOM O0COOEHHOCTEeH
COLIMAJILHOTO B

KYJBTYPHOTO KOHTEKCTa

P 1, Temal1.1,1.2,1.3 IT-o/c,
14,1516
P 2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-o/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Temp14.1,4.2,4.3,4.4,4.5,
4.6, 4.7
[1-o/c,4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2
P 1, Tema1.1,1.2,1.3 IT-o/c,
14,1516
P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 I1-
o/c, 2.6
P3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4
P 4, Teme14.1,4.2,4.3,4.4,4.5,
4.6, 4.7
[1-0/c, 4.8,4.9,4.10,4.11
P 5, Tembr 5.1,5.2
P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7
IT-o0/c, 6.8, 6.9, 6.10 IT-0/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,
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, Temnr 8.1,8.2,8.3,8.4,8.5,8.6

DO T N1 0N 022 040K

TectupoBanue
YcTHBIN 01TPOC
Marematuyeckuit
TUKTaHT
NuauBuayanbHas
CaMOCTOSTENIbHAS
pabota
[IpencraBnenue
pe3yJIbTaToOB
MPAKTUYECKUX
pabot 3amura
TBOPUYECKHUX padoT
3ammra
WHIMBUAYaJbHBIX
IIPOEKTOB
KonTtponpHas
pabota Brinonnenue
AK3aMEHAIMOHHBIX

3aJaHui

OK OG6. IIposBusars
rpak1aHCKO-
MaTPUOTUYECKYIO
ITO3UIINIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJACHHE
Ha OCHOBE TPaJUIIMOHHBIX
00111eYEI0BEYUECKUX
IIEHHOCTEH, B TOM YHCIIE C

Y4€TOM FrapMOHU3AIUN

P 1, Tema 1.1,1.2,1.3 IT-o/c,
1.4,1.5,1.6 P 6, Tems1 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7I1-0o/c, 6.8, 6.9,
6.10 IT-o/c, 6.11 P 7, Temsr 7.1,
7.2,7.3,7.4,7.5,7.6,7.71I-
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 P
14, Temsr 14.1,14.2,14.3,14.4,14.5
IT-o/c, 14.6

TectupoBaHue
YcTHBIN 01Tpoc
Marematnueckum
JTAKTAHT
NupuBuayanbHas
CaMOCTOSITEIIbHAS
pabota
IIpencrasinenue
pEe3yJIbTAaTOB

IMPAaKTHYCCKHUX
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AHTUKOPPYIIIUOHHOTO

IIOBCACHUA

3ammra
WHJIMBUAYAJIbHBIX
IIPOEKTOB
KonTponbHas

pabota BeinonHenue

OK 07. ConeiicTBOBaTh
COXpaHEHUIO
OKpYXalollen cpebl,
pecypcocOepexeHuto,
NPUMEHSATH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MPUHITUITBL OEPEKITUBOTO
IIPOU3BO/ICTBA,

3 PeKTUBHO AEICTBOBATH
B UPE3BBIYANHBIX

CUTyalusAax

P 1, Tema 1.1,1.2,1.3 IT-o/c,
14,1516
P 2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-o/c,
2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6,4.7
[1-o/c, 4.8,4.9,4.10,4.11

P 5, Tembr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

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

P7, Temm 7.1,7.2,7.3,7.4,7.5,
7.6,7.7

IT-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, Temnr 8.1,8.2, 8.3, 8.4, 8.5,
8.6

P9, Tems1 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 II-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, Temsl
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

TectupoBanue
VYcTHBIN 01ITpoC
Marematnyeckuit
JTUKTAHT
NuauBuayanbHas
CaMOCTOsITeNIbHAs
pabota
[IpencraBnenue
pe3yJIbTAaTOB
MPAKTUYECKUX
pabot 3ammura
TBOPYECKHUX pabOT
3amuTa
WHJIMBUTyaJIbHBIX

MIPOEKTOB

KonTposbHas
pabota BrinonHeHue
AK3aMEHaIMOHHBIX

3aJITaHUN
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