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1. OBIIASI XAPAKTEPUCTUKA PABOYEI IPOTPAMMBI YUEBHOI
JUCHUIINHBI

1.1 MecTo 1MCUMIJIMHBI B CTPYKTYpP€e OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl:

YyeOHas JACHUTUINHA «Maremaruka» SIBIISIETCSL 00s13aTeNLHOM YacThbIO
0011e00pa3oBaTeIbHOTO IIMKJIa OCHOBHOW 00pa3oBaTenbHOM mporpammel B cootBeTcTBUM ¢ I'OC 1o
cnenuanbHocTh: 09.02.07 UHdopmanmoHHble cucTeMbl M IPOrPpaMMHUPOBaHHUeE.

1.2. llesu 1 nJIaHUPYyeMble Pe3yJbTAThl 0CBOCHUS TN CHUIIINHBI:

1.2.1. Llenap QUCIUIIINHEL

Copep:xanue nporpaMmbl o0I1e00pa3oBaTeIbHON JUCHUILTUHBI «MaTteMaTuka) HalpaBiIeHO Ha
JOCTHXKECHHUE PE3yabTaTOB €€ M3y4deHHs] B cooTBeTcTBUHU ¢ Tpeboanmsimu OPI'OC COO c¢ yderom
npodeccuonanbHor HanpasiaeHHOCTH OI'OC CIIO.

1.2.2. IlmanupyeMble pe3yJbTaThl OCBOCHHS  0O0IIEOOpa30BAaTCIIbHON  JHUCHIUIUIMHBI B
cootBercTBUU ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO Ocoboe 3HAUCHUE TUCHHUIIMHA UMEET IPH
dbopmupoBannu u pazsutiu OK u [1K.

1.3.1l.1anupyembie pe3yJbTaThl 0CBOEHUS TUCHHUIINHBI:

[Tpu ocBOCHMM AMCIUTUIMHBI (POPMHUPYIOTCS:
- NIUYHOCTHBIC KomuereHuuu - JIP 06, JIP 07, JIP 14

Konpr [Inanupyemsle pe3ysbTaThl OCBOCHUS AUCIUIUIMHBI BKIIFOYAKOT

JIP 06 OpueHTUPOBaHHBIM Ha MPOGECCHOHATBHBIC TOCTHKCHUS, ACATEIHHO BBIPAKAIOUIUN
[I03HABATEJIbHBIE MHTEPECHl C YYETOM CBOMX CIIOCOOHOCTEH, 00pa3oBaTENIbHOTO U
npodecCHoHaATEHOTO MapIIpyTa, BEIOpAaHHON KBaJIU(DUKAIIHH.

JIP 07 Oco3HatomMii W JAEATEIbHO BBIPAXKAIOMIMK MPUOPUTETHYIO IIEHHOCTh Kaxa0i
YeJIOBEYECKON JKU3HHU, YBaXKAlOIIUN JOCTOMHCTBO JIMYHOCTH KaXXJOrO 4YeJIOBEKa,
COOCTBEHHYI0 U YYXYIO YHUKaJIbHOCTh, CBOOOJY MHPOBO33PEHUECKOI0 BBIOOpA,
camoornipenenenus. llposBistonmii  OepexnuBoe M YyTKOE OTHOIIEHHE K
PENIUTHO3HOW TNPUHAMJIEKHOCTH KAXKIOTO YelIOBEKa, MNpeAylNpennuTeIbHbld B
OTHOIICHUH BBIPa)KEHUSI IPaB M 3aKOHHBIX HHTEPECOB APYTHX JIIOJIEH.

JIP 14 JleMOHCTpUpYIOIIMK HaBBIKM aHalIM3a W MHTEpOpeTrauuud HHopMauuu U3
Pa3JIMYHBIX HCTOYHUKOB C Y4ETOM HOPMATUBHO-IIPABOBBIX HOPM.

Oco0oe 3HaUYeHHE MUCHUIUIMHA UMEET NMpU (HOPMUPOBAHUM M PA3BUTHH OOIIMX KOMITETEHITHIA:
OK 01, OK 02, OK 03, OK04. OK 05, OK06, OK07.
B pamkax mporpammpl y4eOHOW AMCHUIUIMHBI OOYYAIOIIMMHUCS OCBAaWBAIOTCS JIMYHOCTHBIC
(JIP), MerampeameTHbIE W TPEIMETHBIE PE3yJdbTaThl B COOTBETCTBUU C TpeboBanmsimu DPIOC
cpeaHero obmero 0opa3oBaHusl.

Kox n HanmeHnoBanmne [TmaHnpyemple pe3yabTaThl OCBOCHUS TUCITUILTHHEI
bopMHUpyeMbIX Ob6uue Jucuunmnapusie (IlpeamerHbie)
KOMITETEHIIN I

OK 01. Beibupatb B yactu TpyoBoro BoCiuTaHusI: - BIAJIETh METOAMH JIOKA3ATEIBCTB,
CIIOCOOBI perIeHus - TOTOBHOCTb K TpYyAy, OCO3HAHHE | AITOPUTMAMM  pELIeHWs  3a]ad;
3a/a4y LEHHOCTH MacTepCTBa, TPY10J1I00ue; yMeHHe bopmyIHpoBaTh
pOQeCCHOHATBLHOMN - TOTOBHOCTh K AKTHUBHOH | OMpe/eNieHus], akCHOMbI U TEOPEMBI,
JESITENIHOCTH NEATEIbHOCTH  TEXHOJOIMYECKOH U | IPUMEHSTh X, HPOBOJIUTH
NPUMEHHUTETHHO COLMAIIBHOM HAaIPaBJICHHOCTH, | JOKa3aTelIbHbIC PACCYXK/ICHUS B X0
K pa3JIMuHbIM CIIOCOOHOCTb WMHULMMPOBATh, | PEILICHUS 3a]1a4;

KOHTEKCTaM IUIAHUPOBaTh M CAMOCTOSITENIBHO | - YMETh ONEPUPOBATH TOHITHSIMU:
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BBITIOJHATH TAKyIO AEATEILHOCTD;
- HMHTEpeC K pa3uuHbIM cdepam
npo(heCCHOHANBHON AeATEIBbHOCTH,

OsnageHue YHUBEPCATIbHBIMU
y4eOHBIMU II03HABATENIbHBIMU
JCUCTBUSIMU:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSITENIbHO (HOPMYIHPOBATH H
aKTYaJIM3UPOBAThH poosieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN
TIPU3HAK WIH OCHOBaHHS JUISE
CpaBHEHUS, KJ1accupuKanum n
000011IeHH S ;

- OIpeAeNATh  LENMW  JICITEIbHOCTH,
3a7aBaTh IMapaMeTpel U KPUTEPUU HUX
JOCTHIKEHHS,

- BBIABISITh  3aKOHOMEPHOCTH U
MPOTUBOPEUYUST B PacCMaTPUBACMBIX
SIBJICHUAX

- BHOCHUTH KOPPEKTUBEI B
JeITEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LICIISIM,
MOCJIEACTBHH AEITEILHOCTH,

- pa3BUBaTh KPEATUBHOEC MBIILUICHHAE
MIPY PEIIeHNH KU3HEHHBIX TPO0IeM

0) 0a3oBbIC HCCIIE/IOBATEITLCKHIE
JICUCTBUS:

- BIIAJETH HaBBIKAMU yueOHO-

WCCIICZIOBATENIbCKOM M NPOEKTHOU
JIESITENIbHOCTH, HAaBBIKAMU  Pa3peIleHUs
npoOem;

- BBIIBJISITh NMPUYMHHO-CIIEJICTBEHHBIE
CBSI3M W aKTyallM3UpOBaTh 3ajayy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,

- HaXOJUTh apryMEHTbI TSt
JIOKA3aTelIbCTBA CBOMX  YTBEPXKIICHUH,
3a/1aBaTh TapamMeTpbl U KPUTEPUU
pelIeHHUS;

- aHAM3UPOBATH
XOJIe  peUIeHUs

MOJTy4YeHHBIE B
3aJlaur pE3YyJIbTaThI,
KPUTHYECKU OLICHUBATh ux
JIOCTOBEPHOCT, MPOTHO3MPOBATH
M3MEHEHHS B HOBBIX YCIIOBHSIX;

- yMETh TIIEPEHOCUTH 3HAHUSI B
MO3HABATEIbHYIO U MPAKTUYECKYIO
00J1acTH )KU3HEACATEILHOCTH,

- yYMETb HHTEIpUPOBaTb 3HAHUA W3
pa3HBIX TPEIMETHBIX 00JIaCTelH;

- BbIABUI'aTb HOBBIC HJCHU, IPCIJIararb
OPHUTHHAIBHBIE TTOTXOJTBI M PEIICHUS;

- CIIOCOOHOCTE Ux

CTENEeHb YHMCIa, Jorapudm dYucia;
YMEHHE BBINOJHATh BBIYUCIICHUE
3HaUeHHMA U MpeoOpa3oBaHuUs
BBIDQKCHUH CO  CTEICHAMU U
JoraprupmMamu, npeodpa3zoBaHUs
JPOOHO-PAIIMOHATBHBIX
BBIPAKEHUH;

- YMETh ONEPHUPOBATH TMOHSATHIMHU:
palyoHabHbIE,

WppAIMOHATBHBIE, — [MOKA3aTEIbHBIE,
CTEIEHHBIE, norapuMHUYecKHe,
TPUTOHOMETPUYECKHIE YPaBHCHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPHUPOBATH IOHSATHIMHU:
GbyHKIMS, HenpepbiBHAsS (PyHKIUS,

MIPOM3BOJTHAS, repBooOpasHasi,
OTIPENICNICHHBIN HWHTETpall; YMCHUE
HaxoIuThb IMPON3BOAHBIC

ANIEeMEHTapHBIX (YHKIHH, UCTIONB3YS
CIIPaBOYHbBIE MaTepuabl;
UCCIIE/IOBATh B IPOCTEUIIINX CITydasx
(GyHKIMM ~ Ha  MOHOTOHHOCTb,
HaXOUTh HauOOoJbIINE u
HAMMEHBIIINE 3HAuCHUS (YHKIMY;
CTPOUTHh TpauKh MHOTOUWIEHOB C

UCIIOJIb30BaHUEM anmapara
MaTeMaTH4YeCcKOro aHAIIN3a;
IOPUMEHSTh  NPOM3BOIHYI  TIPH
pellieHny 3a7ad  Ha  JIBUKEHHE;
periaTh NPaKTHUKO-
OPMEHTHPOBaHHbIE  337a4d  Ha
HauOoNpIINE W HaMMEHbIIHe

3HAYECHUs, HAa HAXOXKICHHUE IIyTH,
CKOPOCTH M YCKOPEHHUSI;

- yYMETh ONEPUPOBATh TOHITHUSIMHU:
paIrioHaIbHAS GyHKIUS
ToKa3aTenbHast (HyHKITHS, CTETICHHAS

GbyHKIMS, aorapupmuyecKas
byHKIHS, TPUTOHOMETPUYECKUE
¢GyHKIME, oOparHble  (YHKINY,
YMEHHE CTPOHTH rpaguku
U3y4YEHHBIX byHKIHHA,
HCIOJIb30BATh rpaduku pH
U3Y4EHUU HPOLIECCOB u

3aBUCUMOCTEH, MpU pElIeHNH 3a1a4d
U3 JpYyrux Y4eOHbIX MPEIMETOB U

33Ja4 = M3 PEAIbHOM  KU3HU;
BBIp&XaTh (POPMyJIaMH 3aBHCUMOCTH
MEXTy BEJTMUNHAMM;

- YMEThb pellaTh TEKCTOBBIC 3aJaui
pa3HBIX THUIOB (B TOM 4YHCIE Ha
MPOLICHTBI, JIOJIM W 4YacTH, Ha




UCIIOJIb30BAaHKsA B IIO3HABATEIILHOM U
COLIMAJIbHOM ITPAKTUKE

NBIDKEHHWE,  Pab0Ty, CTOMMOCTh
TOBApOB U YCJIYT, HAJIOTH, 3a/1a4H 3
00J1aCT!  YIIPABIICHHUS JIMYHBIMH |
CeMeIHbIMU ¢buHaHCAMN);
COCTaBJISITh BHIPKCHUS, YPaBHECHMUS,
HEPAaBEHCTBA M WX CHUCTEMBI 10
YCIIOBUIO  33JIaud,  HCCIIE/IOBaTh
MOJIyYCHHOE PELICHUE W OLICHUBAThH
IPaBIONOI00HOCTh PE3YIIBTATOB;

- yYMEThb OIEPHPOBATh TOHSTHSIMU:
cpenHee apu(METHIECKOe, MEIMaHa,
HanOoJIbIIee u HauMEHBIIIEe
3HAYCHMS,  pa3Max, JIHCIepPCHs,
CTaHJIAPTHOE OTKJIOHCHUE YMCIIOBOTO
Habopa; YMEHHE U3BJICKATh,
UHTEPIPETAPOBaTh  MH(POPMAIIHUIO,
NPE/ICTABJICHHYI0 B Ta0NMIAX, Ha

JarpaMmax, rpadukax,
OTPaKAIOLIYI0 CBOKMCTBA pPEATbHBIX
HPOLIECCOB u SIBJICHHUIA;

NpeACTaBIATh  MHpOpMaAIMIO  C
NOMOIIBI0 TAONMI] ¥ JHarpamM;

UCCIIE/I0BATh CTaTHUCTHUYECKHE
JaHHble, B  TOM  4YHUCllEe C
MIPUMEHEHUEM rpadrUecKux

METOJIOB U 2JIEKTPOHHBIX CPEICTB;
- YMETb ONEpUpPOBaTh IOHATHUSMHU:
CIly4allHBI ONBIT U  CIy4alHOE
COOBITHE, BEPOSTHOCTH CITy4allHOTO
COOBITHS; ~ YMEHHE  BBIYUCIATH
BEPOSITHOCTb C  HCIOJIb30BAaHUEM
rpauueckux METO/I0B;

- TIPUMEHATH (POPMYJIBI CIOKEHUS U
YMHO)KEHHS BEPOSTHOCTEH,
KOMOHMHATOpHbIE (aKThl ¥ (HOPMYJIbI
IpU pELICHWM 3aJay; OLIECHUBATh
BEPOSITHOCTH  PEATHHBIX  COOBITHIA;
3HaKOMCTBO co CITy4aliHbIMHU
BEIMYMHAMY; YMEHHUE MPUBOJIUTH
IIPUMEPBl  TPOSIBIIEHHUS ~ 3aKOHA
OONIBIIMX YHCET B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh OMNEpUpOBaTh TMOHATHSIMHU:

TOYKa, psMas, IUIOCKOCT,
IIPOCTPAHCTBO, JIBYTPAaHHBIA IO,
CKpEILUBAOLIHECS IIPSIMBIE,
NapauIeIbHOCTD "

NEPNEHIUKYIIIPHOCT  NPSAMBIX U
IJIOCKOCTEM, YTOJl MEKIY MPSIMBIMH,
YroJil MEXAy NPSIMOM U IUIOCKOCTBIO,
yromn MEXTY IUIOCKOCTSIMM,
paccTOsIHUE OT TOUKH JI0 TUIOCKOCTH,




paccTosHUEe  MEXAy  NPSMBIMH,
pacCTOSHUE MEXIY IUIOCKOCTSIMY;
YMEHHE HCIIONB30BaTh NPH PEILICHUN
3a/1a4 U3yYCHHbBIE (PAKThI U TEOPEMBI
IUTAHUMETPHH; YMEHHE OILICHHBATh
pasMepbl  OOBEKTOB OKPYIKAIOIIETO

MUDA; YMETh OIepupoOBaTh
MOHSITUSIMHU: MHOTOTPaHHUK,
CeYeHUe

MHOTOIPaHHUKA, KYyoO,
napasuiesienures, npu3Ma,

nupamuaa, Gurypa u HOBEPXHOCTb
BpalleHUs, WIMHAP, KOHYC, IIap,
cepa, ceuenust Gpurypbl BparieHusl,
IUIOCKOCTh, ~ Kacaromasics  cgepsl,
IWIMHApA,  KOHYCa,  IUIOUIAb
HIOBEPXHOCTH TNHPAMUJIBI, TPH3MBI,
KOHYCa, IWIMHJIPA, IUIOMAAb ChepHl,
oobeM  Ky0a,  IpPSMOYTOJBHOIO

NapauIeIIeIuIea, [MpPaMU/IbI,
MPU3MBI, LWIMHAPA, KOHYCa, 11apa;
YMEHHE n300pakarhb

MHOTOTPAaHHHKA H  TIOBEPXHOCTH
BpAILICHUs, UX CEUEHUS OT PYyKH, C
TIOMOIIIBIO YePTEHKHBIX
UHCTPYMEHTOB ¥ 3JIEKTPOHHBIX
CPEICTB; yMEHHE pPAacIO3HaBaTh
CUMMETPUIO B TIPOCTPAHCTBE;
YMEHHE DACIIO3HABATh TPABUIILHEIC
MHOT'OI'paHHMKH;

- YMETh ONEPUPOBATH TOHATHUSIMH:
JIBHKEHHE B HPOCTPAHCTBE,
No7I00HBIE (PUTYPBI B TPOCTPAHCTBE;
UCIIOJIB30BATh OTHOLIIEHHE
TUIOIA/IeH TIOBEPXHOCTEN U 00 BEMOB
NONOOHBIX (UIYyp TpH peLIeHHH
3a/1a4;

- yMEThb BBIYHCIIATH
T€OMETPUYECKHE BEJINYNHBI
(uMHA,yTONI,  IUIOLIAAb, OOBEM,
TUIOMIAIb TIOBEPXHOCTH), HCIIONB3YS
n3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMETh ONEPHUPOBATH TOHATHSIMH:
NPSMOYTOJIbHAS cucTema
KOOpAWHAT, KOOPAWHATHI TOYKH,
BEKTOp,  KOOPIMHATBI  BEKTOpa,
CKaJSIPHOE  MPOM3BEAEHHE,  Yroj
MEX]ly BEKTOpaM1, CyMMa BEKTOPOB,
NIPOU3BE/ICHUE BEKTOpa Ha YHCIIO;
HAaxXOJIUTh C TIOMOIIBIO HM3YYEHHBIX
(GopMyn  KOOpOMHAThl ~ CEpPEUHBI
OTpe3Ka, pacCTOSIHUE MEXIY IBYMs
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TOYKAMH;
- yMeTh BBIOMpPATh TOAXOASIINI
M3YYEHHBIA METOJ JJIsl  PELICHUS

3a/1auy, pacrno3HaBaTh
MaTeMaTH4IecKue (akTbl u
MaTeMaTHYeCKHe MOJENHN B
OPUPOIHBIX U OOILECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHHE
HPUBOJUTH pUMepbI
MaTeMaTHYECKUX OTKPBITUI
poccuiicKon u MHPOBOM

MAaTE€MaTHYECKOU HAYKH

OK 02. Ucnonb3oBathb
COBPEMEHHEBIC CPEJICTBA
TIOKCKA, aHAJIN3a U
UHTEpIpPETAIN
uH(pOpMAIIH, 1
MH(OPMAIIMOHHBIE
TEXHOJIOTUH JIJIsI
BBITTOJTHCHUS 33144
poheCCUOHATLHON
JeSTSIbHOCTH

B obnactu LHEHHOCTH HAYYHOI'O

TIO3HAHHS:
- copMHPOBaHHOCTh
MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMCHHOMY  YPOBHIO  pa3BUTHUS
HayKH u OOIIIECTBCHHOM
NPaKTUKHA, OCHOBAHHOTO HAa JHAaJIOre
KYJIBTYD,

CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MecTa B

HOJHUKYJIBTYPHOM MUDE;
- COBEpPUICHCTBOBAHHUE S3BIKOBOM U
YUTATENbCKONW KYJIbTYphl KaK CpeacTBa
B3aUMOJICHCTBUSL MEXIYy JIOJABMH U
MIO3HAHMS MHPA;
OCO3HaHHUE [IEHHOCTH
JIeATENbHOCTH,
OCYILECTBIIATH TPOEKTHYIO "
UCCIIE/IOBATENBCKYIO JeSITENBHOCTD
WH/IMBUIYAIILHO U B TPYIIIIE,;
OsnajieHne yHUBEPCATbHBIMU Y4E€OHBIMU
I03HABATEIILHBIMU IEUCTBUSIMU

a) pabora ¢ uHpopmanuei:

- BJIaJIeTh HAaBBIKAMU TTOJTyYEHUS
UH(pOpMAIINHU U3 ICTOYHUKOB Pa3HBIX
THIIOB, CAMOCTOSITENTLHO OCYILIECTBIISTh
TIOMCK, aHAJIN3, CHCTEMATH3AIHIO U
UHTEpPIPETALUIO HHPOpMAIIUU
Pa3IMYHbIX BUIOB U (OpM
NpeZICTaBIICHNS;

- CO37aBaTh TEKCTHI B Pa3IMYHBIX
dopmarax ¢ y4yeToM  Ha3HAYEHUS
uHGOPMAIMM W TIETIEBOM  ayJUTOPHH,
BBIOUpAst ONTHUMAJIbHYIO bopmy
NPEJICTABIICHUS Y BU3YaJIH3aIlHN;

- OLICHUBATh JIOCTOBEPHOCTb,
JICTUTUMHOCTb HH(POPMAITUH, ee
COOTBETCTBHE TPABOBBIM M MOPAIBHO-
TUYECKUM HOpMaM;

- HCIOJIb30BATh

Hay4YHOHN
TOTOBHOCTb

cpescTBa

- YMCTHb OICPUPOBATH IOHATHUAMMU:

paloHaIbHAs byHKIHS,
HoKaszaresbHas (QyHKIMs, CTeeHHas
GbyHKIWS, JorapupmMuyecKas
GyHKIMS,  TPUTOHOMETPUYECKHE
¢byHkin, oOpaTHble  (QYHKIHU;
yMeHHe CTPOUTH rpaduku
U3yUYEHHBIX (hyHKIHH,
UCIIOJIb30BaTh rpaduku npu
U3Y4CHUU IPOLIECCOB u

3aBUCHMOCTEH, NIpH peLIeHNH 33/1a4
U3 JIPYTHX Y4eOHBIX TPEIMETOB U
3a7a4 = M3 peaJbHOM  KM3HM;
BBIpaXkaTh (OPMyJIaMH 3aBUCHMOCTU
MEXy BEeJIMUYMHAMM;

- YMETh ONEPHPOBATH TOHATHSIMH:
TOXJIECTBO, TOXJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUN U
HEpPaBEHCTB, PaBHOCHUJIBHOCTh
yYpaBHEHUH, HEPaBEHCTB M CHUCTEM,
palOHATbHBIE, UPPALHOHATbHBIE,
HOKa3aTeNbHbIE, CTEIIEHHBIE,
JorapudmMuyeckue,
TPUTOHOMETPUYECKHE
HEPaBEHCTBA U CHCTEMBI;
- yMeTh pemarb ypaBHEHWUS,
HEpaBeHCTBA U CHCTEMBbI ¢
MOMOIIBIO  PA3MYHBIX  [PUEMOB;
peliaTth ypaBHEHMsl, HEpaBEHCTBA U
CHCTEMBI C TIapaMeTpOM; TIPUMEHSITh
ypaBHEHUH, HEpaBEeHCTBA, ux
CUCTEMBI TSt pemeHHs
MaTeMaTHYeCKUX 3ajlay U 3a/1a4 U3
pa3nMYHbIX o0OylacTell Hayku U
pEalIbHOM KU3HU;

- yMeThb CBOOOJHO OMNEPUPOBATH
MOHATHUSIMHU: JIBIDKEHUE,
napayieabHbINA MepeHoc,
CUMMETpUs Ha IIJIOCKOCTH U B

YpaBHEHU,




nH(pOpPMaAITMOHHBIX u
KOMMYHHKAIIUOHHBIX ~ TEXHOJOTHHA B
pelIeHUH KOTHUTHBHBIX,

KOMMYHHKATHBHBIX ¥ OPTaHU3AlMOHHBIX
3a1a4 ¢ COONIOJCHHMEM TpeOOBaHUI
OPrOHOMUKH, TEXHUKU OE30MacHOCTH,
THTHCHBI, pecypcocOepeKeHu s,
MPaBOBBIX M O3THUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHUS U
3aIMTh HH(pOpMAIUH,
uH(pOpPMAITMOHHOI 06€30ITaCHOCTH
JIMYHOCTH

MIPOCTPAHCTBE,
npeoOpazoBaHue
10/I00HBIC (QUTYPBI;
- yYMeTh pAaCIO3HABaTh pAaBHBIC U
NoJI00HbIE (DUTYPBI, B TOM YHUCIIEC B
MIPUPOJIE, UCKYCCTBE, APXUTEKTYE;

MTOBOPOT,
rogoous,

- YMCTb HCITI0JB30BaTh
TCOMCTPHUICCKUC OTHONIICHMS,
HaXOoauTb TCOMETPUYCCKUC

BEJIMYMHBI (JJIUHA, YTOJI, TUIOIIAMb,
00beM) TIpU PEIICHWH 3a7a4d W3
JOPYrUX Y4eOHBIX MPEIMETOB M W3
peabHOM JKU3HU

OK 03. [TnanupoBaTh
Y pean30BbIBATH
COOCTBEHHOE
POECCUOHATTBHOE 1
JIMYHOCTHOE Pa3BUTHE,
NPEITPUHUMATEIIBCKYIO
JIeSITEIIPHOCTD B
poheCCUOHATLHON
cdepe, UCTIOIB30BATh
3HaHUS 110
¢buHAHCOBOM
TPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHSIX

B obmact  ayXOBHO-HPaBCTBEHHOTO
BOCIMTAHUSL:

- c(hOpMHPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMUs, ITUYECKOTO MOBE/ICHUS;

- CIIOCOOHOCTh OILIEHMBAaTh CUTYaLUIO U
IPUHUMAaTh  OCO3HAHHBIE  pELIEHHMS,
OPUEHTUPYSChH Ha MOpaJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOIO BKJaga B
HOCTPOEHUE YCTOMYMBOTO Oy TyIIEro;

- OTBETCTBEHHOE OTHOILEHHE K CBOUM
poouTenaM M (MIM) APYTMM YJIeHaM
CEMbH, CO3JIaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEH
CEMEHHOM XHW3HH B COOTBETCTBUHU C
TpaauuusaMu HapozoB Poccun;
Osnanenue YHUBEPCATIbHBIMU
PETYISTUBHBIMU JIEHCTBUSIMHU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITEIBEHO OCYIIECTBIISITh
TI03HABATEIIBHYIO JeSITETHHOCTB,
BBIBISITH ~ TMPOOJNEMBbI,  CTaBUTh |

(bopMypoBaTh COOCTBEHHBIC 337a4YHl B

00pa3oBaTeNbHOM  NIESITENFHOCTH |
YKU3HEHHBIX CUTYaIHsIX;
CaMOCTOSITENIbHO ~ COCTABJISATh  IUIAH
peneHust POOIEMBI C y4eToMm

UMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHMIA;

- J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
crocoOcTBOBaTh  (OPMHUPOBAHUIO U
NPOSIBJIEHNIO ILIMPOKOW JPYAWLMH B
pa3HbIX 00JacTAX 3HAHUM, TOCTOSHHO
MOBBIIIATh CBOM 00pa30BaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIB:

UCIIOJIb30BaTh MPUEMbI pedaeKcuu uis
OLIGHKM CHUTYaIlMH, BbIOOpa BEPHOTO
peLICHMUS];

- YMETh OIIEpUPOBATh MOHATUIMMU:

palyoHaNbHble, HPpPALUOHATBHBIC,
NOKa3aTesbHbIE, CTETICHHBIE,
JoraprumMuyecKue,

TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;
- YMETb OIEPUPOBATH NOHATUAMU:

MHOTOTPaHHHK, CedeHue
MHOT'OTPaHHHMKA, KyO,
THapaJuIeIenurie], npHU3Ma,

nvpaMuzia, GUrypa U MOBEPXHOCTh
BpAILICHUs], LWIMHIP, KOHYC, LIap,
cdepa, ceyeHus: GUrypbl BpaLICHUS,
IUIOCKOCTh, ~ Kacaromasicst — cgepsl,
IWIMHIpA,  KOHyca,  IUIOMIA/b
HOBEPXHOCTH NMHUPAMU/IbI, TIPU3MBI,
KOHYCa, WIMH/IPA, TUIOMAIh ChepHI,
o0beM  Ky0a,  NPSIMOYTOJBLHOTO
napajvIeNenuIie/a, IPaMUTIBI,
NpHU3MBI, LWIMHAPA, KOHYyca, I1apa;
yMeHHe n300pakarhb
MHOTOTPAaHHUKA M TIOBEPXHOCTH
BpalllCHUA, UX CECYCHHA OT PYKH, C
MTOMOILBIO YePTEHKHBIX
UHCTPYMCHTOB n SJICKTPOHHBIX
CPEICTB; yMETb  paclo3HaBaTh
CHMMETPHIO B MPOCTPAHCTBE; YMETh
pacro3HaBaTh NpaBUJIbHbIE
MHOT'OTPaHHUKU;

- YMETh OIIEpUPOBATh ITOHATHIMU:
IIPSIMOYTOJIbHAs crucrema
KOOp/AMHAT, KOOPJMHATHI TOYKH,
BEKTOP, KOOPJAWHATEI BCKTOpa,
BEKTOPHOE TPOU3BEJCHHUE, YIroOj
MEXIY BEKTOPaMH, cymma
BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha
YUCII0; HAXOOUTh C  TOMOIIBIO
W3y4eHHBIX (OPMYJT KOOPIMHATHI
CEepeMHBl  OTPE3Ka,  PacCTOSIHUE




- yMeTh  OLIGHHBAaTb  pPUCKH U
CBOEBPEMEHHO NPUHUMATh PELICHUS
[0 UX CHWKEHHUIO;

B) AMOLIMOHATBHBIN VHTEIUIEKT,
Mpeoaraouyii cChopMUPOBAHHOCTD:

BHYTPECHHEN MOTHUBAIUH,
BKJIIOUYAIOLICH CTPEMJICHUE K
JOCTHKEHHIO  LEeIH U YCIexy,
ONTHMU3M, WHHUIMATUBHOCTb, YMEHHE
JEWCTBOBaTh, MCXOAd M3  CBOMX
BO3MO>KHOCTEM;

SMIIATHH, BKJIIOYAIONICH CHOCOOHOCTH
MMOHUMATh SMOLMOHAJIBLHOE COCTOSHHE

JIPYTUX, YUUTBIBATH €ero pu
OCYIIIECTBIICHHU KOMMYHUKAIIUH,
CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIIHUX
CIIOCOOHOCTE BBICTpaUBAaTb OTHOLICHUA

MCXKAY ABYMs TOYKaMU

C JpYrdUMHM JIIOABMH, 3a00THUThCH,

NpOSBIIAITE  MHTEPEC W paspeliarhb

KOH(DJIMKTBI
OK 04 3ddextuBHO - TOTOBHOCTb K CaMOpa3BUTHUIO, | YMETb ONEPUPOBATh  IOHITUSIMHU:
B3aUMOJICMICTBOBATh U | CAMOCTOSTEIBHOCTH CIlydalHbId ONBIT MW  CIIy4ailHOE
paboTath B CaMOOIPEIEICHHIO; COOBITHE, BEPOSITHOCTh CITy4aifHOTO
KOJUIEKTHBE - OBJIQJICHHE HaBbIKAaMU  y4eOHO- | COOBITHS; YMETh BBIUHUCIIAT
U KOMaHze UCCIIEIOBATENbCKOM, IIPOEKTHOM U | BEPOATHOCTb C  HCIIOJIB30BAaHUEM

COLIMAIBHON JI€ATEIBbHOCTH; rpauyueckux MeTOJOB; NPUMEHSTDH

OBnanenue YHUBEPCATbHBIMU | (OPMYIIbI CIOKEHHS U YMHOXKEHUS

KOMMYHUKATHBHBIMU I[GI\/'ICTBI/U{MI/II

0) cOBMECTHas JIeSITEIIbHOCTD:
- HOHUMATh u KUCII0JIb30BATh
MpeuMyIIecTBa KOMAaHIHON u

MHAMBUYaJIbHON paboThI;

- IpPUHUMATh LU COBMECTHOM
NeSITeIbHOCTH,  OpPTaHU30BBIBATH U
KOOPJWHUPOBATH NeCTBUS
JOCTMDKEHUIO:  COCTaBJIATh  IUIaH
JNIEUCTBUW, pacOpenessiTh pojiu ¢
y4eToM MHEHUH YYaCTHHUKOB
00CYX/1aTh pe3yabTaThl COBMECTHOU
paboThI;

- KOOPIWHHUPOBATH ¥  BHINOJHATH
paboTy B  YCIOBUSIX  PEAIBHOIO,
BUPTYaJIbHOTO W KOMOMHHPOBAaHHOTO
B3aUMO/ICHCTBHUS;

- OCYIIECTBIISITh MO3UTHBHOE
CTpaTeru4eckoe MOBeJICHHUE B
pasIMYHBIX CUTyalUsX, MpPOSBIATH
TBOPYECTBO  BOOOpaskeHHE,  OBITh
MHUIMATUBHBIM. OBnagenue
YHHUBEPCAILHBIMU PEryIsTUBHBIMU

BEPOSITHOCTEN, KOMOHMHATOpHBIE
¢bakTel U (OPMYINIBI MPU PEILECHUH
3a/a4y;  OLECHUBATh  BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJallHBIMHU BEIIMYMHAMH; yMEHHE
NPUBOJIUTH TPUMEPBI TPOSBICHHS
3aKOHa ~ OONBIIMX ~ YHCel B
NPUPOAHBIX W OOIIECTBEHHBIX
SIBJICHUSX;

- yMeThb CBOOOJIHO ONEPUPOBATH
MOHATUSIMHU: CTENEHb C LEJIbIM
MOKa3aTerneM, KOpPEHb
HATypaJIbHOM  CTEINEHHU, CTEHEeHb C
panuoHATEHBIM ToKazaTesieM,
CTEIeHb C  JefCTBUTENBHBIM
(BEIIIECTBEHHBIM) MOKa3aTeseM,
JorapudM 4ucia, CUHHYC, KOCHHYC U
TaHTEHC MMPOU3BOJILHOTO YHCIA,

- yMeThb CBOOOJHO ONEPHUPOBATH
MOHATUSAMU:  TpapuK  (QYHKIHH,
oOpatHast (QYHKIUS, KOMIIO3UITUS
dbyHKIME, mHEWHas — QyHKIWA,
KBa/IpaTH4HAas byHKLUS,




NICUCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHUMATb MOTUBBI U apPTyMEHTHI
JIPYTUx JT0Ie1 npu aHAIM3e
pe3yJbTAaTOB JIEATEIbHOCTH;

- IpU3HaBaThb CBOE IPAaBO U IIPABO
JIPYTHX JIIO/IeH HA OLINOKY;

- pa3BUBaTh CIOCOOHOCTh TOHHUMATh
MUD C MO3UIUH JIPYTOr0 YEIOBEKa;

creneHHass QYHKIUS C  EIbIM
MOKa3aTeyeM, TPUTOHOMETPUUECKUE

(hyHKIMH, oOparHbIe
TPUTOHOMETPUYECKUE

bynx
7178 TIOKa3aTeNbHas "
norapugmuyeckas (yHKIUU; YMETh
CTPOUTH rpaduku byHKIHHA,
BBIIOJIHSATD npeoOpa3oBaHus
rpadukoB yHKIHIA;

- yYMEThb HCHOJIb30BaTh TIpaduKu
GyHKIUA A7 U3ydeHUs TIPOIIECCOB
U 3aBUCUMOCTEH IMpU pElIeHUU
3aja4y = M3 JPYTUX  y4yeOHbIX
MPEIMETOB M U3 PEalbHON >KU3HU;

BbIpaXxarb bopmynamu
3aBUCHMOCTH MEX]y BETMUNHAMHU;
- cBOOOAHO OIeprUpoBaTh
MOHATUSIMU: YETHOCTh  (DYHKIIWH,
NEPUOANYHOCTh GyHKIHH,
OTPaHUYEHHOCTh byHKIuH,
MOHOTOHHOCTB byHKIHY,

9KCTpeMyM (YHKIMH, HauOOJIbIIEe
U HauMeHbllee 3Ha4eHus! (YHKLUUU
Ha TMPOMEXKYTKE; YMETb IPOBOIUTH
uccreoBaHue QyHKINHY;

- YMEThb HCIIONB30BaTh CBOMCTBA W
rpaduku  (QYHKIMH UL perieHus
YPaBHEHUI, HEPaBEHCTB U 3aJa4 C
napameTpamy; — M300paxaTb — Ha
KOOPAMHATHOM MIJIOCKOCTH
MHOXECTBA PELIECHUN YpaBHEHUH,
HEPAaBEHCTB U UX CUCTEM

OK 05 OcymiecTBasTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1apCTBEHHOM
s1361Ke Poccniickoi
denepanuu ¢ yueToM
0COOCHHOCTEH
COIIMATILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

B obnactu
BOCIIUTAHHUS:

- OCTETUYECKOE OTHOUICHHE K MHpY,
BKJIIOYAsi 3CTETUKY ObITa, HAyYHOTO U
TEXHHYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Zla ¥ OOIIECTBEHHBIX OTHOIICHUH;

- CIOCOOHOCTh BOCIIPMHUMATD
pa3iInYHbIC BH/IbI HUCKYCCTBa,
TPQAMIUH M TBOPYECTBO CBOETO U
JPYTHX HapO/I0B, OLIYIIATh
IMOIIMOHATBHOE BO3JIeiiCTBUE
UCKYCCTBA,;

- yOSKAEHHOCTh B 3HAYUMOCTH IS
JUYHOCTH u oOmiecTBa
OTCUYCCTBCHHOI'O u MHPOBOT'O
HCKYCCTBA, ATHUYECKUX KYIBTYPHBIX
TpaauLUi U HAPOJHOI'O TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKCHHIO B
Pa3HbIX BUJaX UCKYCCTBA, CTPCMJICHUC

9CTCTUYECCKOI'O

YMETb ONEPUPOBATH  ITOHITUSAMHU:

cpenHee apudmMeTHIecKoe,
MeJraHa, HaunOosbIIee u
HaMEHbIIEe 3HAYCHUS, pa3Max,
JMCTIEPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO  Habopa;
yMEHUe W3BIICKATH,
UHTEpIPETUPOBaTh  MHPOpMAIIHUIO,

NpeJICTaBJIeHHYI0 B TalnuIiax, Ha
qyarpaMmax, rpadukax,
OTPaXKAIOLIYI0 CBOWMCTBA PEAIbHBIX
TPOIIECCOB 51 SIBJICHH;

MPEACTaBNATh  MH(OPMAIUIO  C
MOMOIIBI0 TAOJMIlT W JHUarpaMM;
HCCTIe0BaTh CTaTHCTHYCCKUC
JaHHBIE, B TOM  4YHCIE C
IIPUMEHEHUEM rpayecKix

METOIOB U DJIEKTPOHHBIX CPECTB;
YMETb ONEPUPOBATH ITOHITUSMHU:
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NPOSIBJIATh  KayecTBa  TBOPYECKOU
JUYHOCTH,
OsnageHue YHUBEPCAIbHBIMU

KOMMYHHUKATHBHBIMU JCHCTBUSIMH:

a) o0ImeHue:

- OCYHIECTBISATh KOMMYHHKAIIUU BO
BCeX cdepax KHU3HM,
- pacro3HaBaTh
cpeacrTsa oOrIeHus, IOHUMATh
3HAYCHHE COLIMATTBLHBIX 3HAKOB,
pacrio3HaBathb NPEOCHITKA
KOH(JIMKTHBIX CUTYyallMid W CMATYaTh
KOH(JIUKTHI;

- pa3BepHYTO W JIOTUYHO WU3Jararb
CBOIO TOYKY 3peHMsI c
HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

HeBepOaIbHbIE

TOYKA, npsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, JIBYIPaHHBIA yIod,
CKpEIIMBaIOIINECS IIpsMBIE,
[apajuIeIbHOCTD u

HNEePHEHAUKYJIAPHOCT HPAMBIX U
IIJIOCKOCTEN, yroi MEXIy
IPSIMBIMHU, YIOJI MEXAY HPSAMOM U
IUIOCKOCTBIO, yroi MEXKIY
IUIOCKOCTSIMM, ~ pacCTOSIHME  OT
TOYKHM [0 IJIOCKOCTH, PACCTOSIHUE
MEXIy  TNpsMbIMH,  PacCTOSIHUE
MEXIy  IUIOCKOCTAMY; yYMETh
UCHOJIB30BaTh IPH PELLCHUM 3a1ad
U3y4yeHHble (aKTbl U  TEOpPEMBI
IUVTAHUMETPUH; YMEHHE OLICHUBATh
pazMepbl 00BEKTOB OKPYKAIOLIETO
MHpa

OK .06 IposiBnsiTh
TPaXKIAHCKO-
MaTPUOTUIECKYIO
MTO3UIIUIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
IOBEJICHUE Ha OCHOBE
TPaIUIIMOHHBIX
00IIIeYeTOBSYECKIX
LIECHHOCTEMH, B TOM
YHUCJIE C YIETOM
TFapMOHM3ALUN
MEKHAIMOHAJIEHBIX U
MEKPEIUTHO3HBIX
OTHOIIICHHI],
MIPUMEHATh CTAHIaPThI
AHTUKOPPYIIIHOHHOTO
IIOBEICHUS

00YyJarOIMMUCST
rpaXKIaHCKOU

- OCO3HaHUE
pOCCUICKOI
UJEHTUYHOCTH;
- IIeJIeHanpaBJIeHHOe paszBuTHE
BHYTPEHHEH  MO3ULIMHU JIUYHOCTH Ha
OCHOBE JTYyXOBHO-HPABCTBEHHbIX
LIEHHOCTEH  HAIMOHAIBHO-KYJIBTYPHBIX
TpaJuiid, (QOPMUPOBAHHE  CHCTEMBI
3HAYUMBIX LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHUPOBO33PEHHUS, [IPaBOCO3HAHMS,
DKOJIOTHUYECKON KYJBbTYpBHI,
CIOCOOHOCTh CTaBUTh L€ U CTPOUTH
KM3HEHHbIE TUIaHbI,

B gactu rpaxiaHcKoro BOCIUTAHUS:

- OCO3HAHHME CBOMX KOHCTHUTYLHOHHBIX
npaB M 0O0S3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPABOIOPAIKA;

- NPUHSTHE TPaUIMOHHBIX
HAIMOHAJILHBIX, 00IIIEYEIIOBEYECKIX
TYMaHUCTUYECKUX U JAEMOKpPaTUYECKUX
[IEHHOCTEH;

- TOTOBHOCTb
U/1€0JI0TUHI
HAIMOHATIN3MA,
JMCKPUMHHALIIH
PEUTUO3HBIM,
HalMOHAJIbHBIM ITPHU3HAKaM;

- TOTOBHOCTb BECTM COBMECTHYIO
JeSITeIbHOCTD B UHTepecax
0011e00pa3oBaTebHOM  OpraHu3aLu
U JIETCKO-IOHOIIECKUX OpraHMU3alusiX;
- YMEHHE B3aMOJICHICTBOBATE C
COLIMATIbHBIMU UHCTUTYTaMHU B
COOTBETCTBMHM € HUX (YHKIMAMH U

MPOTHBOCTOSITh
9KCTPEMH3MA,
KceHooouy,
COLIMAJIBHBIM,
PacoBbBIM,

110

- YMCTb pC€lIaTb TCKCTOBBLIC 3aJla4r

pasHBIX  THIIOB; COCTaBIISITh
BBIPAXEHUS, ypaBHEHUS,
HEPAaBEHCTBAW MX CHUCTEMBI 11O
YCJIIOBHIO 3aJa4d, HCCIEI0BaTh
HOJIy4YEHHOE perieHne u
OLICHUBATh MPaBIONIOI00HOCTh
pEe3yNIbTaToB;

- YMeTh OTEPUPOBATH MOHATUIMHU:
ompezieNieHue, aKCMoMa, Teopema,
CIEACTBHE, CBOWCTBO, NPHU3HAK,
JI0Ka3aTeNbCTBO,  PAaBHOCHUIIBHBIC
(hopmMyTUpOBKY; yMETh
¢bopMmynupoBath  oOpaTHoe U
MIPOTHUBOIIOJIOKHOE  YTBEPIKICHUE,
HPUBOJUTH TIPUMEPBI u
KOHTPITPUMEPBI, HCIIOIB30BATh METO]T

MaTeMaTH4ecKOH VHTyKLIV;
TIPOBOIUTH JIOKa3aTeNbHbIE
PacCy)KIeHUs TIpH pEIIeHAH 3aj1ad,
OLICHUBATb JIOTHYECKYIO
MPABUJIBHOCTh PACCYICHUIA;

- yMeTh CBOOOJHO  ONEPHPOBATH
TIOHSTHSIMI: TIOCTIETIOBATENIHHOCT,
apupmeTnyecKas porpeccus,
reOMETpHIECKast nporpeccus,
0ECKOHEYHO yObIBaromas

TeOMETPUYECKAasT TTPOTPECCHST; YMETh
3aJaBaTh IIOCIICAOBATCIIbHOCTH, B
TOM yucie c TTOMOIIIBIO
PEKYpPpPEHTHBIX (HOopMyT;

- yYMETh BBIOWpATh TIOIXOMISIIIMIA
METOJ JUTS PEILICHHs 33/1a4a;

- ITOHUMAaHNE 3HAYMMOCTH
MaTeMATHKU B U3YYEHHUH TPUPOITHBIX
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Ha3HAuYCHHEM;

- TOTOBHOCTh K TyMaHUTApHOU W
BOJIOHTEPCKOM JIESITEIIbHOCTH;
NaTPUOTHUYECKOTO BOCTIUTAHUSI:

- c(OpPMHUPOBAHHOCTb  POCCHUUCKOM
rpaXk 1aHCKOM HJIEHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBAa OTBETCTBEHHOCTH
nepen Pomunoil, roppocté 3a  cBOM
Kpai, cBo PoauHy, cBOH s3BIK U
KyJlIbTypy, HpOLLIOE M HACTOsIIEEe
MHOTI'OHAIIMOHAJILHOTO Hapoaa Poccuy;
- LEHHOCTHOE OTHOUIECHUE K
rOCyJapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY u MPUPOIHOMY
HACJIeINUI0, TaMSATHUKAM, TPAIUILIUSAM
HaponoB Poccun, noctixenusim Poccun
B HayKe,  HCKYCCTBE, CIIOpTE,
TEXHOJIOTHSIX U TPY/IE;

- ujeiHas yOeKIeHHOCTb, TOTOBHOCTD K

ciykeHuto  u  3ammre  OtedecTBa,
OTBETCTBEHHOCTh 32 €ro Cyab0y;
OCBOCHHbBIE 00yUarOUMUCS
MEXIpEIMETHBIC TIOHSTUS u
YHUBEpCAJbHBIE Y4YeOHBIE JIEHCTBHS
(perynsTUBHBIE, MI03HABATENbHBIE,
KOMMYHHUKaTHBHbIE);

- CHOCOOHOCTh MX HCIIOJIb30BAHUS B
ITO3HABATEIILHON u COLIMAJIBHOU
NpaKTUKe, TOTOBHOCTb K
CaMOCTOSITENTHhHOMY ~ TUIAHUPOBAHUIO |
OCYILIECTBIICHHIO y4eOHOM
JeATEILHOCTH,

OpraHu3aluu y4eOHOTO

COTpyAHHNYCCTBA C IC€Aarorut4€CKUuMu
pa6OTHI/IKaMI/I H CBCpCTHUKAMH, K

YYaCTHIO B ITOCTPOEHUU
VHIBUYaJIbHOU 00pazoBaTenbHON
TPAECKTOPUH;

- OBJIAJICHUC HaBbIKaMH y‘IC6HO-

U OOIIECTBEHHBIX TMPOIECCOB |
SIBIICHUM,  YMETb  PAacCIO3HAaBATh
IPOSIBJICHUE 3aKOHOB MAaTeMaTHKU B
HCKYCCTBE, YMETb IIPUBOJIUTH
IpUMEpbl MaTEMATUUYECKUX OTKPBITHI
POCCHICKON u MMPOBO
MaTeMaTHYeCKOW HayKu

HCCIICIOBATEIILCKOM, MPOEKTHOH ~ H

COLIMAJILHOM IESITENTbHOCTH
OK 07 CogenictBoBath | - He IIPUHAMATh JIEUCTBUSA, | yMETh OINEPUPOBATH IOHATUAMM:
COXpaHEHUIO MPUHOCSIIUE Bpel OKpykaromiel | GyHKIMs, HempepbiBHas (QyHKIUS,
OKpY’KaroIleH cpempl, cpene; MPOU3BO/THAS, nepBooOpasHas,
pecypcocOepexeHuto, | - YMETH MPOTHO3UPOBATH | ONPENCIECHHBI  MHTErpal;  yMETh
MPUMEHSTh 3HaHUA 00 | HeOIaronpHsITHbIE HKOJIOTUYECKUE | HAXOUTh MPOU3BO/THbIE
M3MEHEHHMHU KJIMMaTa, | MOCIEICTBUS NpEINPUHAMAEMBIX | JIEMEHTapHBIX (DYHKIHH, UCTIONB3Ys
HPUHLUIIBI NefcTBUH, IPe0TBpaILaTh UX; CIIPaBOYHBIE MarepHasl;
OepeKITMBOTO - pacCHIMpUTh ONBIT  JESTEIBHOCTH | UCCIIEA0BATh B HpOCTEHIIHNX
IPOU3BO/ICTBA, 9KOJIOTMYECKON HAaIIPaBIEHHOCTH; citydasix (PyHKIMM Ha MOHOTOHHOCTb,
sdpdexTuBHO - pazpabaTblBaTh  IUIAaH  PEIICHHs | HAXOAUTh HauOOJIbIINE U
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JIEVICTBOBATH B npoOieMbl € y4eTOM  aHajdu3a | HauMEHbIMe 3HadeHHsl (QYHKIIH;
Ype3BbIYANHbIX UMEIOIINXCSA MaTepHalbHBIX U | CTPOUTH TpaMKH MHOTOUWIEHOB C
CUTYaLMIX HEMaTepUalIbHBIX PECYPCOB; UCIIOJIb30BaHUEM anrapara
- OCYIIECTBIISTH LIEJICHANPABJICHHBIN | MATEMAaTUYECKOIO aHAIN3a;
MOMCK TIEPeHOca CPEACTB M CIIOCOOOB | MPUMEHSTh  MPOU3BOJHYIO  IpU
JeHCTBUS B TPO(PECCHOHANBHYIO Cpelly; | PELICHHH 3a7ad Ha  JIBIDKCHUE;
- YMETb  IIEPEHOCUTh  3HAaHWA B | peIlaTh MPAKTHKO-
MIO3HABATEIbHYI0 M IIPAKTUYECKYIO | OPUECHTUPOBAHHBIC 3aa4d Ha
00J1aCTH JKU3HEIEeSTEIbHOCTH; HauOOJbIIINe U HaUMEHbILINE
- IpelylaraTb HOBBIE IIPOCKTHI, | 3HAYECHMs], HA HAXOXKICHHUE IIyTH,
OLICHMBATh uaeu C | CKOpOCTH YCKOpEHNS;
MO3ULIMM HOBU3HBI, OPUTMHAIBHOCTH, | - YMETh OIEPUPOBATH IMOHATUSIMMU:
MIPAKTUYECKON 3HAYMMOCTH; JIBUOKEHUE B IIPOCTPAHCTBE,
- J1aBaTh OLIEHKY HOBBIM CHUTYyallUsM, | IOJ0OHbBIE (PUTYpbl B IPOCTPAHCTBE;
BHOCUTb KOPPEKTHUBBI B ACSATEIBHOCTb, | HCIOJIb30BATh OTHOUIECHUE
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB | ILUIOLIAAECH MMOBEPXHOCTEN 5
eJIM 00beMOB MOJOOHBIX (uryp mpu
peuieHny 3a1ay;
- YMETb BBIYUCTISITH
reOMETPUUYECKIE BETUYMHBI (JJIMHA,
yroj, IUIO@b, OOBEM, IUIOMIA/h
TIOBEPXHOCTH), HCTIOJIB3YSI
U3y4eHHbIE POPMYIBI U METOJIBI
ITpodeccnonanbHble KOMIIETEHIIMN, COOTBETCTBYIONINE BUJIaM JESITEIbHOCTU
IK 1.1. PopMHUpPOBATh ANTOPUTMBI PEHIECHUS 3a/1a4 B COOTBETCTBUU C TEXHUYECKUM

3aJaHUuCM
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2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOM padoThl

Buj yueOHoit padoThl

0O0beM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOH THCHHIINHBI 314
OcHoBHoOe coepxaHue 251
BT. U..

TEOpeTUIeCKoe 00yueHue 126
MPaKTUYECKHUE 3aHATUS 125
CamocrosiTesibHas paboTa 49
IIpodeccronaabHo-0pHeHTHPOBAHHOE COfeP:KAHMe (COlePKAHNE TIPUKIIATHOTO 54
MOJYJIS1)

BT. U..

TEOpeTUIeCKoe 00yueHue 26
MPaKTUYECKHUE 3aHATUSA 28
caMocCTosITeIbHasi padoTa 4
KCP 2
IpomesxxkyTrounas arrecrauus (Audg. 3ader, 3x3aMeH) 12

14




2.1. TemaTuyeckuii IJIaH U coep:KaHNe TUCIUILTHHBI

Conep:xanue yueOHOro Marepuaja (0CHOBHOe U POo¢ecCHOHAIBHO-

Buap! utockux ¢uryp u Ux miomais.

HaumeHnoBaHue pa3jesoB u O0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U PAKTHYECKHE 3aHATHS,
TeM . 4acoB KOMIIeTeHIIUH
NPUKJIATHON MOYJIb
(Ipu HAJTMYMH)
1 2 3 4
OcHoBHOE co/iep:KaHue
Paznen 1. IloBTropenme 10
Kypca matemaTnkmn
OCHOBHOM HIKOJIBI
Tema 1.1
Lens u 3amaun mareMaTtuku | JIGKIIMOHHOE 3aHSITHE.
IIPU OCBOEHUHU ba3oBbie 3HaHUS ¥ YMEHUS MO0 MaTeMaTUKE B MPOPECCUOHAIBHON U B TOBCEAHEBHON 1
CHEIUAIbHOCTH JIESITEIbHOCTH.
IIpakTHyeckoe 3aHsAATHE 3aHATHE.
bazoBble 3HaHMS 1 yMEHUS 110 MaTEMaTUKE B IPOPECCHOHATBHON U B IOBCEAHEBHOM 2
JeSITEIbHOCTH.
Tema 1.2 JleknimonHoe 3aHsiTue. 1
Yucia n BBIYUCIICHUS. I[eflCTBHﬂ Haa MOJIOXKUTCIIBHBIMU U OTPUIATCIIBHBIMU YU CIIaMU, OOBIKHOBEHHBIMH U
Bripaxkenus U | IeCATUYHBIMU APOOSIMHU.
npeobpazoBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAILIEHHOTO YMHOKEHHUS. OK 01, OK 02, OK 03,
HpUaKaneCKoe 3aHsTHE. OK04. OK 05, OKO06,
ZICI/ICTBI/IH Haa MOJIOXUTCIIBHBIMUA U OTPUIATCIIBHBIMU YK CIIaMU, OOBIKHOBEHHBIMH U OKO07
ECATHYHBIMH IPOOSMHU.
e AP 5 JIP 06, JIP 07, JIP 14
JeiicTBus co crenensaMu, (opMyJibl COKPAIIEHHOTO YMHOKEHUS. MK 1.1
Tema 1.3. IIpodeccnoHanbHO-0pHMEHTHPOBAHHOE COJleP:KaHMe (CoaepKaHue TPUKJIATHOTO 4
I'eomeTpust Ha IOCKOCTH MOIYJIs1)
JlekuMoHHOE 3aHATHE. 5
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[TpakTHKO-OpHUEHTHPOBAHHBIE 331a4U COLUATBHO-DKOHOMUYECKOTO MPOQUIIs, s
cnenuanbHOCTU «MH(pOpMAIMOHHBIE CUCTEMBI H TPOIPAMMUPOBAHUEY
IIpakTnyeckoe 3aHsATHE.

Bunap! muiockux ¢uryp u ux miomnais.

[TpakTHKO-OPHEHTHPOBAHHBIE 331a4U COLUATBHO-DKOHOMUYECKOTO MPOQUIIs, s
cnennanbHOCcTU «MH(pOpMAIIMOHHBIE CUCTEMBI M TPOIPAMMUPOBAHUEY

Tema 1.4
[IponieHTHBIE BBIYUCICHUS

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE CO/iepKaHue (CoAepKaHue
NMPHUKJIATHOT0 MOAYJIA)

JlekunonHoe 3ansiTue.

[TpocThie mpOLEHTHI, pa3Hble CIOCOObI MX BblunuciaeHHs . CII0XKHbBIE MPOLIEHTHI.
IIpakTH4Yeckoe 3aHATHE.

[TpakTHKO-OPHEHTUPOBAHHBIE 331a4U COLUATBHO-DKOHOMUYECKOTO MPOQUIIS, IS
cnenuanbHocTH «MHPOpMAIIMOHHBIE CUCTEMBI U TPOrPAMMHUPOBAHUE)
[TponeHTHI B TpoeCCHOHATBHBIX 3a/1a4aX COMMATBHO-3KOHOMUYECKOTO MpoduIs,
Ui crienuanbHOCTH «H(bOpMamoHHbIE CHCTEMBI U TPOTrPAMMUPOBAHHE)
[IpocTeie MpOLEHTHI, pa3Hble CIOCOObI MX BhlYHUCIEHUS. CII0KHBIE MPOLIEHTHI
KonTponbHast pabota

Tema 1.5
YpaBHEHUsS M HEPABEHCTBA

JlekuMoHHOE 3aHATHE.
Jlunelinblie, KBagpaTHbIC, IPOOHO-IMHEWHBIE YPABHEHHS 1 HEPABCHCTBA
IIpakTH4eckoe 3aHATHE.

Jlunelinblie, KBagpaTHbIC, IPOOHO-IMHEWHBIE YPABHEHHS 1 HEPABCHCTBA

KonTponbHas pabota

Tema 1.6
CucreMbl ypaBHEHUH U
HEPABEHCTB

CamocrosiTeibHas paGora

CrniocoObI penieHus CUCTeM JINHEHHBIX ypaBHeHUH. [TonsTus: MmaTpuna 2x2 u 3x3,
onpeaenuTens Matpuilsl. Meron ['aycca. CucteMbl HETMHEWMHBIX YPABHEHU M.
Cucremsl

HEPaBEHCTB

Tema 1.7
BxoiHOM KOHTPOJIb

CamocrosiTesbHasi padora.
Breruucnenns u npeoObpa3oBanus. Y paBHEHUS U HEpaBEHCTBA. [ eoMeTpus Ha
ILnockoctn
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Paznen 2 Ilpsimble u

IUIOCKOCTH B NMPOCTPAHCTBE 14
Tema 2.1. JleknuonHoe 3aHsiTHE.
OCHOBHBIE mousitust | LIpenmer crepeomerpuun. OCHOBHBIE MOHATHUS (TOUKA, IPsMasi, IIIOCKOCTb,
CTEpPEOMETPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, 2
Pacoonoxenue NPSAMBIX U InapaajaiCIbHbIC U CKPCIIUBAOIIECA ITPAMBIC. HpI/I3HaK M CBOMCTBO
[IJIOCKOCTEN CKpEIIMUBAIOIIUXCS NPSIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
IIpakTH4yeckoe 3aHsATHE. 1
[Ipeamet crepeomerpuu. OCHOBHBIC MOHATHS (TOYKA, MpsiMasi, TNIOCKOCTb,
npocTpancTBO). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs,
HapaJuleIbHbIE U CKpeIMBaronecs npsmsle. [I[pu3Hak u CBOMCTBO
CKPEIIUBAOIINUXCS PSIMBIX. OCHOBHBIC IPOCTPAHCTBEHHBIC (DUTYPBHI.
Tema 2.2. JlekunonHoe 3ansiTue.
[MapannensHOCTh NPSAMBIX, [TapannensHbie mpsiMas u mockocTs. Onpenenenue. [Ipusnak. CBoiicTBa (¢
IPAMO#i U TIIIOCKOCTH, nokazatenbcTBoM). [lapannensubie miockoctu. Onpenenenue. [pusnak. CBoiicTBa
IIOCKOCTEM (c nokazatenbecTBOM). TeTpasap u ero 3nemeHTsl. [lapannenenunesn u ero 2
sneMeHThl. CBOMCTBA MPOTUBOTIONOKHBIX TPAHEH U AUaroHaiei napauienenumnesa.
ITocTpoenne
ceyeHuil. Pemenue 3agay.
IIpakTH4eckoe 3aHATHE.
[TapannensHbie npsamas u wiockoctb. Onpenenenue. [Ipusznak. CpoiicTBa (¢
nokaszatenbcTBoM). [lapannensabie mockoctu. Onpenenenue. [Ipuznak. CBoiicTBa 1

(C I[OKaSaTGJ'IBCTBOM). TeTpaa,up n €ro 5JICMCHTHI. Hapannenem/me;[ n €ro

31eMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX ITPAHEN U IMaroHajel napauieenume/a.

IToctpoenue
ceueHuil. Pemenue 3agauy.

OK 01, OK 02, OK 03,
OK04. OK 05, OK06,
OKO07

JIP 06, JIP 07, JIP 14
MK 1.1
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Tema 2.3.
[IepnieHUKYISAPHOCTD
IPSIMBIX, IPSIMOMN U
IIIOCKOCTH, TNIOCKOCTEH

JleknuoHHoe 3aHATHE.

[lepnenpukynsapuele npsmMble. [lapainenbHble npsMble, NEPHIEHAUKYISIPHBIE K
II0CKOCTH. [IpHU3HaK nepneH uKyIsIpHOCTH IIPSMOM U IIJIOCKOCTH.
Jloka3arenbCcTBO.

Ilepnengukynap u HakioHHas. [lepnenaukynsapusle miockoctu. lIpru3Hak
NEPIEHIUKYJIIPHOCTH IUIOCKOCTEN. JloKa3aTesbeTBO.

PaccTosHus B mpocTpaHcTBe

IIpakTnyeckoe 3ansTHE.

[lepnenpukynsapuele npsmMble. [lapaienbHble npsiMble, NEPHIEHAMKYISIPHBIE K
II0CKOCTH. [IpHU3Hak nepneH uKyISIpHOCTH MIPSMOM U IIJIOCKOCTH.
JlokazarenbCcTBO.

[lepnenpukynap u HaxkinoHHas. [lepnenaukymnspHbele mnockoctu. IlpusHak
NEPIEHIUKYIIIPHOCTH IUIOCKOCTEN. JloKa3aTesbeTBO.

PaccTosHus B npocTpaHcTBe

Tema 2.4.
Teopema 0 Tpex
NEPIIEHIUKYIIIpax

JleknnonHoe 3aHsaTHE.

Teopema o Tpex nepneHauKysspax. Jloka3aTenbCTBO. Yo MEXAY MPSIMO U
IUIOCKOCTBIO. YTOJI MEXIYIUIOCKOCTSIMU

IIpakTH4eckoe 3aHATHE.

Teopema o Tpex nepneHAuKyIsgpax. JlokazaTenbCTBO. YT0JI MEXKIY NPAMOU U
IUIOCKOCTBIO. YTOJI MEX/1Y TUIOCKOCTSIMH.

Tewma 2.5. IapannensHsie,
NIEPIICHIUKYJISIPHBIE,
CKPEIIHUBAOIINAECS TIPSIMBIE

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue NPUKJIATHOTO
MO/1YJIf1)

JlekuMOHHOE 3aHATHE.

[TpakTHKO-OpHUEHTHPOBAHHBIE 331a4U COLMAIBHO-3KOHOMUYECKOT0 MpoduIs:
Axcuomsl crepeomeTpud. [leprneHuKyasIpHOCTD NMPSAMON U TIIIOCKOCTH,
napaiCJIbHOCTE ABYX IPAMBIX, IICPIICHAUKYIAPHBIX ITJIOCKOCTH,
MEPIEeHIUKYIIPHOCTD TUIOCKOCTEH, IS crieluanbHOCTH «HbopMamoHHbIe
CHCTEMBI ¥ TIPOTPaMMHPOBAHHEY

IIpakTH4eckoe 3aHATHE.

[TpakTUKO-OPHEHTUPOBAHHBIE 331aUU COIUATBHO-3KOHOMUYECKOTO TTPOdHIIs:
AxcHoMbI cTepeoMeTpui. [lepneHIuKyIsIpHOCTh TPSIMOM U TNTIOCKOCTH,
MapaJUIEIbHOCT ABYX IIPSAMBIX, IIEPIIEH UK YIAPHBIX IITOCKOCTH,
NEePIEeHIUKYIIPHOCTD IIOCKOCTEH, uis crienuanbHocTH «MHbopManmoHHbie
CUCTEMBI U IPOrpaMMUPOBaHHUE.
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Tema 2.6.
Pewenne 3anau. IIpsmeie u
IUIOCKOCTH B IIPOCTPAHCTBE

JleknuonHoe 3aHsTHe.
PacnionoxeHue npsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. IlepneHuKysipHOCTb U

NapajiCJIbHOCTD IMPAMBIX U MJIOCKOCTEH. CerLLII/IBaIOH_II/IeCH IIPpAMBIC

IIpakTnyeckoe 3ansATHE.
Pacnonosxenue npsiMbIX U TUIOCKOCTEH B mpocTpaHcTBe. [leprneHukynsapHOCTb U

NnapaaiaClIbHOCTD MIPSAMBIX U INIOCKOCTEH. CerH_[I/IBaIOH_II/IeCSI IIPpsAMBIC

KonTponbhas padota

Pa3znen 3. Koopaunarsl u
BEKTOPbI

OK 01, OK 02, OK 03,

Tema 3.1

JlekapTOBbI KOOPJMHATHI B
npoctpaHctBe. PaccrosiHue
MEXy IByMSI TOUKAMHU.
Koopaunats! cepennnsl
oTpe3Ka

JleknuonHoe 3ansiTue.

JlexapToBbl KOOpAMHATHI B pocTpaHcTBe. [Ipocrelimue 3a1aun B KOOpIMHATAX.
PaccrosiHue Mexy 1ByMsl TOUKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka
IIpakTH4eckoe 3aHATHE.

JexkapToBbl KOOpAMHATHI B TpocTpaHcTBe. [Ipocreiime 3a1a4m B KOOpAMHATAX.
Paccrosinue Mexny 1ByMsi TOUKaMH, KOOPJIMHATBI CEPEIUHBI OTPE3Ka

OKO04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14
MK 1.1

Tema 3.2

BekTopsI BIIpOCTpaHCTBE.
Yron mexay BEKTOpaMH.
CxanipHO€ TPOU3BEIECHUE
BEKTOPOB

CamocrosiTe/ibHas1 padoTa.
BekTtopsl B ipocTpancTBe. ClI0KEHNE ¥ BHIYUTaHHE BEKTOPOB. Y MHOKEHHE BEKTOPA

Ha yncio. Komruianapasle BeKTOpbl. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.
PasnoxxeHne BekTopa 1o TpeM HEKOMIUIaHAPHBIM BeKTopaM. KoopanHaThl BEKTOpA,
CKaJISIPHOE MPOM3BEEHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXK 1Y BEKTOPAMHU, YTOJI
MEXY IPSMOM U TNIOCKOCTBIO, YTOJI MEXY MJIOCKOCTAMU. YpaBHEHHUE MIIOCKOCTH.
I'eomeTpuueckuit

CMBICT OIIpeNEanTENs 2X2
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Tema 3.3 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE COJePiKaHMe (COAepPKaHHe IIPUKJIATHOTO
[IpakTuko- MOYJIs1) 4
OpUEHTUPOBAaHHBIE 3a/1a4H JexkuuonHoe 3ausitue.
Ha KOODJIHHATHOH KoopannaTHas Ii1ockocTh. Beruncinenue paccTosIHHNA U IUI0MIa1ei Ha TUIOCKOCTH. 2
KonmyecTBeHHbIE pacueTsl, U cnenuaibHOCTH «H(OpMaImoHHbIE CUCTEMBI U
fHiockoctH IPOrpaMMHUPOBaHUEY
IIpakTHyeckoe 3aHsITHE.
KoopannaTHas mockocTs. Beruncienue paccTosiHUN U IJI0LIa1eH Ha MIIOCKOCTH. 2
KonmyecTBeHHbIE pacueTsl, U cnenuaibHOCTH «H(OpMaImoHHbIE CUCTEMBI U
IpOTrpaMMHUPOBaHUEY
Kontposbnas pabota
Tema 3.4 CamocrosiTesibHas padoTa
Pemenue 3aj1au. JlexapToBbI KOOPJMHATHI B IpOCTpaHcTBE. BekTops! B ipocTpancTie. CliojkeHue U
KoopamHaTEI 1 BEKTOPHI BBIUUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yKcio. KoMIiaHapHble BEKTOPBI. 2
CkanspHoe pon3BeIeHHE BEKTOPOB. Pa3nokeHre BEKTopao TpeM
HEKOMITJTaHapHbIM BekTopaM. [IpocTeiinne 3agaun B koopauHarax. KoopanHatsl
BEKTOpa, PACCTOSHNUE MEXKAY TOUKaMH, KOOPAUHATHI CEpPEAMHBI OTPE3Ka, CKAISIPHOE
NPOM3BEICHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKIY BEKTOPAMH, YTOI MEKIY
IIPSIMOM U IIJIOCKOCTBIO, YTOJI
MEXY TUIOCKOCTSIMH
Paznen 4, OcHoBBI OK 01, OK 02, OK 03,
TPHIOHOMETPHH. 31 OK04. OK 05, OK06,
Tpuronomerpunueckue OKO07
byHkuun
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Tema 4.1
Tpuronomerpuueckue
(GYHKIUU  [IPOM3BOIEHOTO
yria, yucia. Paqnannasu

JleknuonHoe 3aHsTHE.

Panuannas mepa yria. [lToBopoT Touku BOKpYr Hayasia koopAauHat. OnpeneneHue
CHUHYyCa, KOCHHYCa, TAHT€HCA U KOTAaHTeHCa. 3HAKM CHHYCa, KOCUHYCa, TAHTeHCA U
KOTaHTI'€HCa 110 I-IeTBE':pTSIM. 3aBI/ICI/IMOCTB MG)KIIy CI/IHyCOM, KOCI/IHyCOM, TAHI'CHCOM W
KOTaHT€HCOM OJTHOTO M TOTO )K€ yria

TP 06, JIP 07, JIP 14
MK 1.1

TpallycHasiMepa yliia IIpakTu4eckoe 3aHATHE.
Pannannas mepa yria. [IoBopoT Touku BOKpyr Hayasia koopauHat. OnpeneneHue
CHUHYyCa, KOCUHYCa, TAHI'€HCA U KOTaHI'€HCA. 3HAKH CUHYCa, KOCUHYCA, TAHT€HCA U
KOTaHI'€HCAa M0 YETBEPTAM. 3aBUCUMOCTh MEXAY CUHYCOM, KOCUHYCOM, TAHT'€HCOM
Y KOTAaH[€HCOM OJITHOTO M TOIO K€ yria

Tema 4.2 JlekuMoHHOE 3aHATHE.

OCHOBHEIC Tpuronomerpuueckue ToxxaectTsa. CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC yTJIOB OH -

TPUTOHOMETPUYECKHUE 0. PopmyIIbI IpUBEICHHS

TOIECTBA. IIpakTH4yeckoe 3aHsTHE.

dopMyIibl TPUBEICHUS

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT'€HC M KOTAaHT€HC YIJIOB OM -
.. PopMyJIbl IPUBEAEHUS

Tema 4.3

CuHyc, KOCHHYC, TAHT€HC
CYMMBI ¥ Pa3HOCTH JIBYX
YTJIOB

CHHYC M KOCUHYC JIBOWHOTO

yria.
@opMyIIbI TOJIOBUHHOTO yTiia

JIeKIIMOHHOE 3aHATHE.
CYMMa U Pa3sHOCTb CHHYCOB. CYMMa N PA3HOCTb KOCUHYCOB. CI/IHyc N KOCHUHYC

nBoiiHoro yria. ®opMyisl mosoBUHHOTO yria. IlpeoOpa3oBaHust cymMmmbl
TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHUE U MIPOU3BEICHHS B CYMMY.
BeipaxeHue TpUroHoMeTprueckux (GyHKIMN Yepe3 TAHT'€HC MOJIOBUHHOTO
apryMeHra.

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUIN
IIpakTH4eckoe 3aHATHE.
Cymma n pasHocTh cHHYCOB. CyMMa ¥ pa3HOCTb KOCUHYCOB. CMHYC M KOCUHYC

IBOIHOrO yria. @opMyiibl MOJIOBUHHOTO yria. [IpeobpazoBanusi CyMMbI
TPUTOHOMETPUUECKUX (QYHKIHMH B IPOU3BEACHNUE U TIPOU3BEJICHUS B CYMMY.
Bripaxkenue TpuroHomMeTpruueckux GyHKIUI yepe3 TAHTe€HC MOJI0BUHHOTO
apryMeHTa.

[TpeoOpa3zoBanms MPOCTEHIITMX TPUTOHOMETPHUIECCKUX BRIPAKEHUHN
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Tema 4.4
DyHKIMK, WX CBOWCTBA.
Crnoco0On13ananus GyHKITUH

JleknuoHHoe 3aHATHE.

OO6nacTh onpeieeHUs ¥ MHOXKECTBO 3HaUeHUM PyHKINH. YETHOCTD, HEUETHOCT,
nepuoAndHOCTh pyHKIMHA. CriocoOBI 3a1aHust yHKITUI

IIpakTuyeckoe 3aHsATHE.

Ob6nacTb onpeaeseHus 1 MHOXKECTBO 3HaUeHUH GyHKUUN. YETHOCTD, HEUETHOCTD,
nepuoauYHOCTh GyHKIMNA. CriocoObl 3a1aHust PyHKITUH

Tema 4.5
Tpuronomerpuyeckue
(byHKIMH, UX CBOWCTBA U
rpaduku

JleknuonHoe 3aHgaTHE.

O6unacTh onpeaeneHuss 1 MHOKECTBO 3HAYCHHUM TPUTOHOMETPHUECKUX (DYHKITHHA.
YETHOCTD, HEYETHOCTD, MEPHUOJUYHOCTh TPUTOHOMETpHUecKUX GyHKIuil. CBolicTBa
U rpaduku QyHKIUE Y = COS X, Y =Sin X, y =tg X, y = ctg X.

IIpakTHYeckoe 3aHATHE.

OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUE€HUH TPUTOHOMETPUUYECKUX (QYHKLIUH.
YérHOCTh, HEYETHOCTD, IEPHOANYHOCTh TPUTOHOMETPpHYECKHX (yHKINH. CBOHCTBA
U rpaduku QyHKIUE Y = COS X, Y =Sin X, y =tg X, y = ctg X.

Tewma 4.6 [IpeoOpazoBanue

JIeKIIMOHHOE 3aHATHE.

rpaduKoB Cxartue 1 pacTshkeHue rpagikoB TPUTOHOMETPUYECKUX (YHKIIUH.
TPUTOHOMETPHYECKIX [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (PYHKIIHIA
byrKuwi IIpakTH4yeckoe 3aHsATHE }
Cixatue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUUYECKUX (PYHKIIHMM.
[Tpeobpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
Tema 4.7 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue MPHUKJIATHOTO
Ornncanue MOAYJIs1)
TIPOU3BOICTBEHHBIX JleknuonHoe 3ansTue.

IPOLIECCOB €  IOMOIIBIO
rpaduKoB PyHKIHI

[IpakTHKO-OpueHTUPOBaHHbBIE 3a1a4un: Vcroap30BaHNe CBOMCTB
TPUTOHOMETPUUECKUX PYHKIHM B MpoecCHOHANBHBIX 3a/1adyax, s
cneunanbHOCTU «MH(pOpMAIIMOHHBIE CUCTEMBI U TPOIPaMMUPOBAHUE
IIpakTH4eckoe 3aHATHE.

IIpakTuKO-OpUeHTUPOBaHHbIE 3a1a4uu: VcIoab30BaHNe CBONUCTB
TPUTOHOMETPHUUYECKUX (QYHKLUH B MIPO(ECCHOHANBHBIX 3aa4ax, A1
cnennanbHOCTU «MH(pOpMAIIMOHHBIE CUCTEMBI M TPOIPaMMUPOBAHUE)

22




Tema 4.8

JleknnnonHoe 3aHgTHE.

O6partHsIe O6patHbie TpuronoMerpuyeckue GpyHkiuu. x ceoiicta u rpapuku 1
TPHTOHOMETPHHECKHE IIpakTnyeckoe 3ansATHE. 5
- OO6patHbie TpuroHoMerpuueckue GyHkuu. Mx cBoiicta u rpaduku 2
Tema 4.9 JlekunonHoe 3ansiTue.
TpUroHOMETpHUECKHE YpaBHeHwue COS X = a. YpaBHeHHe SiN X =a. YpaBHenue tg X = a, ctg X = a. Pemrenue
ypaBHEHHMS 1 HEPABEHCTBA TPUTOHOMETPUYECKUX YPABHEHHUI OCHOBHBIX TUIIOB: IIPOCTEUILINE
TPUTOHOMETPUUECKUE YPABHEHM S, CBOASILUECS K KBaIpaTHBIM, pelIacMble 2
Pa30KEHUEM Ha MHOKUTEIIN, OJHOPOIHBIE.
IIpocreiimre TPUrOHOMETPUUECKUE HEPABEHCTBA
IIpakTH4yeckoe 3aHsATHE.
VpaBHeHue COS X =a. YpaBHeHue Sin X =a. YpaBuenue tg X = a, ctg X = a. Pemrenue
TPUTOHOMETPUUECKUX YPaBHEHUIM OCHOBHBIX TUIIOB: MPOCTEHUIINE 2
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJSAIINECS K KBAJPaTHBIM, PELIacMble
pa3oKeHUuEM Ha MHOXKHUTEIH, OJJHOPOJIHBIE.
[Ipocreiimre TPUrOHOMETPUYECKUE HEPABEHCTBA
Tema 4.10 CamocrosiTeibHas padora.
CHCTEMBI CucTteMbl IPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUI 2
TPUTOHOMETPUUECKHUX
ypaBHEHUH
Tema 4.11 JleknnonHoe 3aHsiTue.
Perrenne 3amad.  OCHOBBI [IpeoOpazoBanre TPUTOHOMETPUIECKUX BhIpaKeHUN. Pemenne
TPUrOHOMETPHH. TPUTOHOMETPUUECKHUX 2
TpUroHOMeTpHYEcKe YpaBHEHMI M HEPABEHCTB, BTOMYHCIIECUCIIONB30BAHUEM CBOUCTB(QYHKIIUH.
byHKIIH IIpakTH4eckoe 3aHATHE. 5
[IpeobpazoBaHne TPUTOHOMETPUYECKUX BbIpakeHUH. Pemenue
TPUTOHOMETPUUECKHUX 2
yYpaBHEHM U HEPABEHCTB,BTOM UM CJIECUCTIOIB30BAHNEM CBOMCTB () yHKITHIA.
KoHnTtposbHas pabota
Paspean S. -

KoMmnuaekcHbIe 4nciia
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Tema 5.1 KomriuiekcHbie

CamocrosiTesbHast padoTa
IToHsATHE KOMITJIEKCHOT'O YHCJIA. COHpH)KCHHBIe KOMIIJICKCHBIC YMUCJida, MOAYJIb U

yucia
apryMeHT KOMIUIEKCHOro uncina. dopma 3amnucu KOMIUIEKCHOTO YKClia 2
(reomeTpuyecKasi, TPUTOHOMETpHUECKast, aredpandeckas). Apudmernueckue
JIEUCTBUSI C KOMIUIEKCHBIMH YHCIIaMU
Tema 5.2 CamocrosiTesibHas padora
HpI/IMeHCHHe KOMILIIEKCHBIX Brmmonnenne PaACUCTOB C TOMOIIBIO KOMINJICKCHBIX YHCECII. HpI/IMepI)I 2
S HCIIOJIb30BaHUS
KOMILJIEKCHBIX YHCEIl
Paznen 6. IlpousBoanas 26
(pynkuum, ee npumMeHenne
Tewma 6.1 JleknuonHoe 3ausitue.
IToHATHE MPON3BOIHOIL. Omnpenenenne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOKI ee 3ananus. CBoiicTBa
DOPMYITHI 1 TIPABHIA YUCJIOBBIX TIOCTIeI0BaTENbHOCTEH. OnpeiesieHne npeesna nociae10BaTeIbHOCTH.
Brruucnenue npenenoB nocnenoatenbHocTel. [Ipeaen Gpynkiuu Ha 2
b depeHIIMPOBaHUS
6eckoneunoctu. [Ipenen dynkiuu B Touke. [Ipupamenue aprymenta. [Ipupamenue
byHk1MK. 3a1a4u, IPUBOAAIINE K IOHATHIO TPOU3BOIHON. Omnpenenenue
MPOU3BOJHOU. AJITOPUTM
OTBICKAHUS TPOU3BOTHOU
IIpakTH4eckoe 3aHATHE.
Omnpenenenne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOBI ee 3aganus. CBoiicTBa
YHUCJIOBBIX TIOCIIe0BaTENbHOCTEH. ONpeieieHre npeesna mociae10BaTeIbHOCTH. 1

Brruucnenue npenenos nocnenaosatensHocteil. [Ipenen pynkuun Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenne aprymenta. [lpupamenne
¢ynkuuu. 3anaun, IpUBOIAIINE K TOHATHIO MPOU3BOAHOM. OnpeneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOIHOMN
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Tema 6.2

[Tpou3BOIHBIE CYMMBI,
Pa3HOCTH MPOU3BEACHHSI,
4aCcTHOI'O

JleknuoHHoe 3aHATHE.

dopmynsl quddepennuponanus. [Ipasuna quddepenunpoBanus.
IIpakTnyeckoe 3ansATHE.

Dopmyiel quddepennponanus. [Ipasuna nuddepeHunpoBanms.

CamocrosiTesibHas padora

OK 01, OK 02, OK 03,
OK04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14

Tema 6.3 [TpousBoaHbIC
TPUTOHOMETPUICCKUX
byuknuii.  IIpousBogHas
CJIOKHOU (DYHKITHH

JleknuonHoe 3aHgaTHE.

Omnpenenenue cioxxuou pyHkumu. [Ipon3BoHAs TPUTOHOMETPHUECKUX (DYHKIIHUH.
[Tpon3BoHAs CIOKHON PYHKIIUU

IIpakTH4eckoe 3aHATHE.

Onpenenenne cioxxHoi pyHkmu. [Ipon3BogHAS TPUTOHOMETPUUYECKUX (YHKIIUH.
[Tpon3BoHas CIOXKHON QYHKIUU

IK 1.1,

Tema 6.4 JleknuonHoe 3aHgaTHE.
[Tonsitie o HenpepsiBHOocTH | [I0HATHE HEMPEPBIBHOM ¢ysakun. CBoiCcTBa HENMPEephIBHON (yHKITNH. CBSI3b
yHKIUM. Merox | MEXKAY HENIPEPLIBHOCTHIO U AU HEPEHIIUPYEMOCTBIO (DYHKIIMHU B TOUKE. AJITOPUTM
WHTEPBAJIOB PEICHNA HEPABECHCTB METOJIOM MHTCPBAJIOB.
IIpakTH4eckoe 3aHATHE.
[TonsiTue HenpepbIBHON (yHKIMU. CBOCTBA HEMIPEepbIBHOW (DyHKIMU. CBA3b MEXTY
HENPEPBIBHOCTHIO U AU PepeHIupyeMOoCTbi0 PYHKIIMU B TOUKE. AJITOPUTM
pEILIEHUsT HEPABEHCTB METOIOM UHTEPBAJIOB.
Tema 6.5 JleknuonHoe 3ansitue.
I'eomerpuuecknii n | 'eomerpuyeckuil CMbICIH TPOU3ZBOJHOW (YHKIMH —  YIJIOBOW KOA(PHHUIIMEHT
duznueckuit CMBICT | KacaTelbHOU K rpaduKy (pYHKUIUHU B TOUKE. Y paBHEHUE KacaTeIbHON K TpauKy
IIPOU3BOTHON GyHKIIMHU. AJTOPUTM COCTABIICHUS ypaBHEHHSI KacaTelbHOM K rpa@uky GpyHKINN

y=f(x)

IIpakTH4eckoe 3aHATHE.

['eomeTpuyeckuii CMBICT TPOU3BOJHON (YHKIMH —  YIJIOBOM KO3 HUIMEHT
KacatelbHON K rpaduKy QyHKIIMU B TOYKE. Y paBHEHHE KacaTelIbHOU K rpaduKy
(GyHKLIMU. AITOPUTM COCTaBJICHUS ypPaBHEHUS KacaTelbHOH K rpaduky G yHKIUHN

y=f(x)
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Tema 6.6

dusznyeckuit CMBEICTT
MIPOU3BOAHOMN B
podeCCHOHANIBHBIX 3a]a4ax

CamocrosiTeibHas padora

dusnueckuil (MEXaHU4YECKUI) CMBICI IPOU3BOAHON — MTHOBEHHAs! CKOPOCTb B
MOMCHT

Bpemenu t: v = S'(t)

Tema 6.7
MOHOTOHHOCTh  (DYHKITHH.
Touku skcTpeMyma

JleknuonHoe 3aHgaTHE.

Bospacranue u yosiBanue ()yHKIIMH, COOTBETCTBHE BO3pACTAHHS M yOBIBAHUS
(GyHKLIUYU 3HaKy IpOou3BOIHON. [ToHATHE NPOM3BOIHON BBICLIETO NOPSIIKA,
COOTBETCTBHUE 3HAKA BTOPOU MPOU3BOJHOMN BHITYKJIOCTH (BOTHYTOCTH) (DyHKIIH HA
oTpe3Ke. 3aJjaui Ha MAaKCUMYM U MUHUMYM. [IoHSATHE acCUMIITOTHI, CHOCOOBI UX
orpeneNieHus. AITOPUTM UCCIIE0BaHUS (DYHKIIUHM U TIOCTPOCHUS ee Tpaduka ¢
HOMOIIBIO IPOU3BOTHOM.

JpobHo-nuuelinas QyHKIus.

IIpakTH4yeckoe 3aHaATHE.

Bo3spacTanue u yObiBaHu€e QyHKIIMU, COOTBETCTBUE BO3PACTAHUSI M YObIBAaHUS
(byHKLIMYU 3HaKY IpOou3BOIHON. [ToHATHE NPOM3BOIHON BBICIIETO NOPSIKA,
COOTBETCTBHUE 3HAKa BTOPOI1 MPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMH Ha
oTpe3Ke. 3aJjauu Ha MAaKCUMYM U MUHUMYM. [IOHSATHE aCUMIITOTHI, CHOCOOBI UX
omnpezeneHus. AITOpUTM UCCael0BaHUS (QYHKIIMHM U TIOCTPOEHUs ee rpaduka c
IIOMOLIBIO TTPOU3BOIHOM.

JpobHo-nuuelinas GyHKIus.

Tema 6.8 HccnenoBanue
(GyHKLIUH 1 TOCTpOSHHE
rpadukoB

JleknuonHoe 3ansrue.

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'PaUKOB.
IIpakTH4eckoe 3aHATHE.

HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M ITOCTPOEHHE I'pauKOB.

Tema 6.9 HanbOombimree u
HaAaUMCHbBIICC 3HAUYCHU A

byHKIIUH

CamocrosiTebHas paGora
Haxoxxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUH (YHKIUH, TOCTPOEHHE

Fpa(I)I/IKOB MHOT'OYJICHOB C UCITIOJIb30BAHUECM aIlliapata MaTeMAaTHYCCKOTI'0 aHaJIn3a

26




Tema 6.10 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHNe (CoepKaHNe MPHUKJIATHOTO 4
Haxoxnenue MOJYJIST)
ONTHMAILHOTO pe3ynbrata ¢ | JIEKIHOHHOE 3aHsTHE.
MOMOIIBIO TPOM3BOHOI B [TpakTHKO-OpUEHTHPOBAHHBIC 33]]a4l COLIMATIBHO-DKOHOMUYECKOTO POQHIIS IS 2
cnenuanbHocTH «MHPOPMALIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
TpaKTHICCKUX 3a/ladax Haumensiee u HanOounbliee 3HaueHne GyHKIIUU B MPOPECCUOHANBHBIX 3a/1a4ax
COLMAIBHO-3KOHOMHUYECKOTO MPOQMIIs, s crienuanbHocTH « M HpopMamonHsie
CHUCTEMBI Y IPOIPaMMHPOBAHUEY
IIpakTH4eckoe 3aHATHE.
[TpakTHKO-OPHEHTUPOBAHHBIE 33/1a4U COLUATBHO-DKOHOMUYECKOTO MPOQUIIs st
cnenuanbHOCTH «HPOpPMAIIMOHHBIE CUCTEMBI U IPOIPAMMHUPOBAHUEY.
Hauwmensiiee u HanbOounbliee 3HaueHne GyHKIIUU B MPOPECCHOHANBHBIX 3a/1a4ax
COLMAIBHO-3KOHOMHUYECKOTO MPOGMIIs, s crienuanbHocTH «MHpOopMannoHHble 2
CUCTEMBI U IPOTPaMMHPOBAHUE)
Tema 6.11 CamocrosiTesibHas padora
Perrenve 3amay. ®opmynsl 1 npasuia auddepentmposanud. Mcenenopanue GyHKINN ¢ TOMOIIBIO
TIponsBoHas GYHKIHH, ee npousBogHoN. Hanbonbiiee 1 HanMeHblIee 3HaueHus1 QyHKIUN 1
NpHMeHeH e KonrponbHas pabora
Pasznen 7. 40
MHororpaHHuKM 1 Teja
BpalleHHA
Tema 7.1 JlekunonHoe 3anstue. 2
BCpH_II/IHBI, pe6pa’ rpaHu ITousTue MHOIr'OrpaHHUKa. Ero sneMeHTHI: BCPIIMHBI, pe6pa, rpaHu. HHarOHaﬂB.
MHOTOrPaHHHKA Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOI'PaHHUKH
CamocrosiTeibHas padora. 1
[Tonsitne MHOTOrpaHHUKA. ETO 251eMEHTHI: BepIIUHBI, pedpa, rpanu. [[uaronans.
Ceuenue. Bolnykiible 1 HEBBITYKIIbIE MHOTOI'PaHHUKH
Tema 7.2 JleknuonHoe 3ausTue.
I[Ipu3sMa, ee cOCTaBIIAIOIIHE, [Tonsitue mpu3mel. Ee ocHoBaHus u 60koBbIe rpaHu. Beicota mpusmel. [Ipsmas u 2
ceuenue. ITpsivas u HakJoHHas npusMa. [IpaBunbHasg npusma. Ee ceuenne
CamocrosiTesbHast padora. 1

IIpaBUJIbHAS ITPU3MBbI

[Tonsitne mpu3mel. Ee ocHoBaHus u 60koBbIe rpaHu. Beicota npusmel. [Ipsmas u
HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

OK 01, OK 02, OK 03,

27




Tema 7.3
[Mapannenenunen, Kyo0.
Ceuenue Kkyo0a,

CamocrosiTesibHasi padora.

[Tapannenenunes, CBOMCTBA MPSAMOYTOJILHOTO apajuienenunena, kyo. CeueHue kyoa,
[Tapannenenunena

IIpakTu4eckoe 3aHATHE.

OKO04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14

I1K 1.2

napaJenenunesa
[Tapannenenumnen, cBOcTBa MPSMOYTOJILHOTO apauienenunena, kyo. Ceuenue kyoa,
[Tapayenenunena. Pemenue 3anay.

Tema 7.4 JleknuonHoe 3aHgaTHE.

[Inpamuna, ee

COCTaBIAIOIIUC, CCUCHUC.

[IpaBunbHas nupamuaa.
VYcedeHHas nupamMua

[Tupamuna u ee 3nemenTsl. Ceuenue nupamusl. [IpaBuiibHas nupamuna. Y ceyeHHas
nupamuaa
IIpakTH4eckoe 3aHATHE.

HI/IpaMI/II[a " ee 31eMeHThI. CeueHue ImupaMuabI. HpaBI/IHLHaH InmupamMujia. YceueHHas
nmupamMuaa

Tema 7.5

boxoBas n ronHas
ITOBEPXHOCTb MPU3MBI,
MAPAMUBI

JleknnonHoe 3aHsTHE.

[Tnomane 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMUIbI
IIpakTH4eckoe 3aHATHE.

[Tnomane 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMUIbI

Tema 7.6
Cummerpus B KyOe,

napajjejienuIeac, nmpu3smMe,

MnmupamMuzie

Jlekunonnoe 3ansirue.

CuMMeTpHUsi OTHOCUTENIBHO TOYKH, MNpsAMOH, Iuiockoctu. Cummerpus B Kyoe,
napajuieienumnese, npusme, MMpaMue

IIpakTH4eckoe 3aHATHE.

CuMMeTpHUsi OTHOCUTENIBHO TOYKH, MNpsAMOH, Iuiockoctu. CumMmerpus B KyoOe,
napajuleienumnesne, Npusme, MMpaMue
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Tema 7.7

[Ipumepel cummeTpuii B

IIpodeccrnonaibHO-OPMEHTHPOBAHHOE COJlep:KaHue (CoAepKaHUe TPUKJIATHOTO

MOYJIs1)

npodeccuun JleKIIMOHHOE 3aHsATHE.
[TpakTHKO-OPHEHTUPOBAHHBIE 33/1aUU COLUATBHO-DKOHOMUYECKOTO MPOQHIIS, st
cnenuanbHOCTH «H(POPMAIIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUE)
CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY B PO ECCHOHATHHBIX
3ajadax
COIMATbHO-?KOHOMUYECKOTO MPOuIIs, 115 crienuaabHoCcTH «MHpOopMannoHHbIe
CUCTEMBI ¥ IPOTPAMMHPOBAHKCH
IIpakTH4yeckoe 3ansATHE.
[TpakTHKO-OPHUEHTUPOBAHHBIC 33/1a9U COLUATBHO-DKOHOMUYIECKOTO MTPOQHIIS, s
crienuanbHOCTH «H(pOpMaIIMOHHBIE CHCTEMBI U TPOTPAMMHUPOBAHUE)
CuMMeTpus B IPUPO/JIE, APXUTEKTYPE, TEXHUKE, B OBITY B MPO(ecCHOHAIBHBIX
3ajavax
COIHATILHO-9KOHOMHYECKOTO MPOPWIIS, I CrieIHaIbHOCTH «HbOopManmoHHbIe
CHUCTEMBI M IIPOTPAMMHPOBAHUE.
CamocrosiTe/ibHast padoTa.
CumMeTpus B IPUPOJIE, ApXUTEKTYpe, TEXHUKE, B OBITY B Mpo(deccruoHaIbHBIX
3aJaJax
COLIMATTbHO-9KOHOMHMYECKOTO Mpoduiis, i crieruanbHocTH «HbopManmoHHbie
CUCTEMBI U IIPOTPAMMHPOBAHUE.
Tema 7.8 CamocrositeibHas padora.
[IpaBHIBHEIC [TonsiTrie MpaBUIIBHOTO MHOTOTpaHHKKa. CBOWMCTBA PABHILHBIX MHOTOTPAHHHKOB
MHOTOTPaHHHKH, UX
CBOMCTBaA
Tema 7.9 JIeKIIMOHHOE 3aHATHE.
IumHap, ero [unuaap u ero sneMeHTsl. CeueHune NUanHapa (mapayuieIbHOe OCHOBAHHUIO U OCH).
cocrapistome. Ceuenme | Pa3BepTKa HUIMHIPA
WHIHH A IIpakTH4eckoe 3aHATHE.

[{ununap u ero anemenTsl. CedeHne LMIMHpA (apalieIbHOe OCHOBAHUIO U OCH).
Passeprka nmimHIpa.
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Tema 7.10
Komnyc, ero cocrasistomue.
CeueHue KoHyca

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEePKaHUE (COTePKAHUE TPUKIIATHOTO
MOYJIs1)

JleknuonHoe 3aHgaTHE.

[TpakTHKO-OPHEHTUPOBAHHBIE 33/1aUU COLUATBHO-DKOHOMUYECKOTO MPOQHIIS, st
cneuuanbHoCcTH «MHPOPMALIMOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE)

Konyc u ero anementsl. CeyeHne konyca (mapauiebHOe OCHOBAHUIO U
IpOXOJsIIee

yepes BEepIINHY), KOHHYeckue ceueHus. PazBepTka koHyca B mpogecCHOHATbHBIX
3aJja4yax COLUATBbHO-3KOHOMUYECKOTO MPOMUIIs, IS CIIEHUAIBHOCTH
«MubopManinoHHbIE CUCTEMBI U IPOTPAMMHPOBAHUE.

IIpakTH4Yeckoe 3aHATHE.

Konyc u ero snementsl. Ceyenne konyca (mapauieabHOe OCHOBAHUIO U
IpOXOJsIIee

yepes BEpIINHY), KOHHYecKue ceueHus. Pa3BepTka KoHyca B IpOeCcCHOHANbHbBIX
3aJlayax COLUaIbHO-9KOHOMUYECKOTO MPOUIIS, A CIEIUATBHOCTH
«MHpOpMAIIOHHBIC CUCTEMBI U IPOTPAMMHUPOBAHUE.

Tema 7.11
VYceuenHnslil koHyc. CeueHne
YCEUYEHHOT'0 KOHYCa

JleknnonHoe 3aHsTHE.

VYceuennslit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOro KOHyca
IIpakTH4eckoe 3aHATHE.

VYceuennslit konyc. Ero oopasyromias u Beicota. CeueHne yceueHHOro KOHyca

Tema 7.12
[apucdepa, uxceuenus

JlekunonHoe 3ansTue.

[Tap u chepa. BzaumHoe pacnionoxenue chepsl v miockoctu. Ceuenue mapa, cepsl
IIpakTH4Yeckoe 3aHATHE.

[ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Cedenue mapa,

cdepsl.

Tema 7.13

ITousarue 06 00bEME TENA.
OtHoIIeHne 00BEMOB
MMOTOOHBIX TENI

CamocrosiTeibHas padora

[Tonsitue 06 o6veme Tena. OO6beM Kyda v IpsIMOYTOJIbHOTO Tapayenenuneaa. Oobem
IpU3MbI U MHApa. OTHOIIeHne 00beMOB MM01I00HBIX Tel. I'eomMeTpuyeckuii
CMBICIT OTIPENIEITUTEINS 3-TO OPsAKA
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Tema 7.14 JleknimonHoe 3aHsiTHe. 2
O6BbeMBl  H miomam | O0bembl nupamuel ¥ Konyca. O6beM mapa. Ilnomany nosepxuocTei Ten
MOBEPXHOCTE Te IIpakTnyeckoe 3ansATHE. § 2
OO0Bembl upaMuibl 1 KoHyca. O0beM mrapa. [Tnomanu moBepXHOCTEH Te
Tema 7.15 CamocrosiTesibHas padora
Kom6unarmu Kom0OuHanmuy reoMeTpuuecKkux Tes 1
MHOI'OIrpaHHUKOB U TCJ
BpaIcHus
Tema 7.16 JlekuMoOHHOE 3aHSATHE.
I'eomeTpHuecKne Hcnonp3oBaHne KOMOMHALMN MHOTOTPAaHHUKOB U TEJI BPAIlIEHUs B IPAKTUKO- 2
KOMOMHAIIY HA IPAKTHKE OpPUEHTUPOBAHHBIX 3a7a4ax JUIsl CIIeUATbHOCTH
«MHpOpMaIIIOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHUEY.
IIpakTH4eckoe 3aHATHE.
Hcnonp3oBaHrne KOMOMHAIIMNA MHOTOTPAHHUKOB U TEJ BpPAIlIEHUs B TPAKTHUKO- 2
OPUECHTHUPOBAHHLIX 3aJavdax JJisd CICHUAJIbHOCTH
«MHpOopMaIIOHHBIE CUCTEMBI U IPOrPAMMHUPOBAHUEY.
Tema 7.17 CamocrosiTesibHas padoTa 1
Pemenue 3amad. OO0BEMBI U TIIOIIAIA TOBEPXHOCTA MHOTOTPAHHUKOB U TEJ BPAILICHUS
MHOTrOrpaHHUKH M Tenia IIpakTH4eckoe 3aHATHE. 2
O0OBEMEI U IIomaan MOBEPXHOCTHU MHOTOT'PaAaHHHUKOB W TCJI BpalllCHUSA
BpalleHus
KonTponbnas pabota
Paznen 8. 20

ITepBoodOpa3nas pyHkuuu,
ee IpUMeHeHue
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Tema 8.1

[lepBooOpa3nas GpyHKIHH.
[IpaBuna HaxoxaeHUSA
epBOOOPA3HBIX

JleknnnonHoe 3aHgTHE.
3agavya 0 BOCCTAHOBJICHUM 3aKOHA JBUKEHUS 110 U3BECTHOM cKopocTH. [loHsTHe

uHTEerpupoBanus. O3HaKOMIICHHE C TIOHSATHEM HHTErpayia U IepBooOpa3HON s
byukimu Y=f(X). Pemenue 3anau Ha CBsI3b IEPBOOOPA3HOI U €€ MPOU3BOIHOM,
BBIYHCIICHHE ITEpBOOOpa3HOM /11 JaHHOM pyHkuu. Tabmuna dopmyn s

HAXO0XJIeHUA NepBooOpasHbIX. M3ydueHne npaBusiia BEIYMCICHUS IEPBOOOPa3HON
IIpakTu4eckoe 3aHATHE.
3amavya 0 BOCCTAaHOBJICHUU 3aKOHA JBMKEHUS 10 U3BECTHOU cKopocTH. [loHsTHe

uHTerpupoBanus. O3HaKOMIICHUE C MIOHATHEM HMHTErpaja U epBooOpa3HOM Ais
byuxiun Y=f(X). Pemenue 3amau Ha CBsI3b IEPBOOOPA3HOI U €€ MPOU3BOIHOM,
BBIUMCIICHHE MTEPBOOOPA3HOM i JaHHOU QyHKmuu. Tabmuna hopMyi s
HaXO0JICHUs MepBO0Opa3HbIX. M3ydueHne npaBusiia BHIYUCICHHS IEPBOOOPA3ZHOM

OK 01, OK 02, OK 03,
OK04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14
K 1.1,

Tewma 8.2

Inomane KpUBOIMHEUHOM
Tpanemuu.
Hprorona—Jleitoaura

dopmyna

JleknuonHoe 3aHsTHE.

3anaqu, IPUBOIALINE K MIOHATHUIO ONPEIEIIEHHOTO HHTErpaja — O BHIYMCICHUU
IJIOLIAAY KPUBOIMHENHON Tpanenny, o nepeMeleHnn Touku. Ilonsarue
OTpeNIeNIEHHOT0 MHTerpaia. ['eoMeTpudeckuii U PU3NUECKUil CMbICTT
onpeneneHHoro uuterpana. ®opmyna Herotona— JleiiOnuma.

IIpakTH4eckoe 3aHATHE.

3anaqu, MPUBOIALINE K MIOHATHUIO ONPEIEIIEHHOTO HHTErpaja — O BHIYMCICHUT
IJIOLIA Y KPUBOIMHENHON Tpalnenny, o epeMeleHnn Touku. Ilonsarue
onpeaenéHHoro uurerpaia. ['eomerpuyeckuii 1 GU3NYECKUI CMBICI ONPEEIIEHHOTO
unterpana. ®opmyna Herorona— JleiiOHuma.

Tema 8.3
Heonpenenennsrit u
ONpeAeICHHBIN HHTErPAIbI

JleknmoHnHoe 3aHsiTue.

ITonsiTHE HEOIIPENETIEHHOT O UHTErpaja
IIpakTH4eckoe 3aHATHE.

IlonsiTHE HEOIIPENETIEHHOT O UHTErpaa
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Tewma 8.4 JleknimonHoe 3aHsiTHe. 2
[TousTHE 00ONIpPEaENIEHHOM ['eomeTpuyeckuil CMBICI ONPEAEIICHHOTO UHTErpaia
WHTerpasie Kak UIOMA/H HpaKanecxoevsaHﬂTne.
. . ['eomeTpuyecKuii CMBICH OMPEACIICHHOT0 UHTETpalia 2
KPUBOJMHEHHOHN Tpaneuuu
Tema 8.5 IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO
OrnpenesieHHbI UHTErPAl B | MOY/JIs1) 4
YKU3HU JlekniuonHoe 3aHsiTue.
[TpakTHKO-OPHEHTUPOBAHHBIE 331a4U COLUATBHO-DKOHOMUYECKOTO MPOQUIIsS, s
crienuanbHOCTH «MH(pOpMaIIMOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUE)»
I'eomeTpuyeckuii cMbICH oripeiesieHHOro uurerpaia. @opmyna Herotona -
Jlei6HunA. 2
Pemenwe 3a1a4 Ha MPUMEHEHNE WHTETPAIA IS BEIYUCICHUS PU3NICCKUX BEIIMINH U
ionaiel B mpo(ecCHOHANBHBIX 3a7]auax COUAIbHO-3KOHOMUYECKOT0 MpoduIs,
U1 cneruanbHocT «H(pOpMamoHHbBIE CUCTEMBI U TPOTrPAMMHUPOBAHHE.
IIpakTH4eckoe 3aHATHE.
[IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4W COITUATBHO-IKOHOMUYECKOTO PO, IS
cnenuanbHocTH «MHPOpMAIIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHUE) 2
['eomeTpuyeckuii cMbICH oripeiesieHHOro nuTerpaia. @opmyna HerotoHa -
JleitOHuma.
Pemrenue 3a1a4 Ha mpUMeHEHUE UHTETPaJia sl BHIYUCICHUS PU3HUUECKUX BETUYHH 1
ionaiel B mpo(ecCHOHANBHBIX 3a7jauax COUAIbHO-2KOHOMUYECKOTO MPoduIs,
11 cneruanbHocTH «H(DOpMaImoHHBIE CUCTEMBI U TPOTrPAMMHUPOBAHHE.
Tema 8.6 JlekuMOHHOE 3aHATHE.
Peuienue 3anay. [TepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHUs mepBooOpa3Hbix. Ee mpuMenenune 2
TlepBooGpasHas GyHKIHH, ee IIpakTHYeckoe 3aHATHE.
[TepBoobpaznas ¢pynkuuu. [IpaBuna HaxoxaeHUs mepBooOpa3Hbix. Ee mpuMenenue 2
TPUMEHEHHE Kontponbnas pabota
P P
Paznen 9. 12
Crenenn m KOPHH.

CrenenHasi yHKIUA
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Tema 9.1
CreneHHas GyHKIUS, €€
CBOMCTBA

JleknnnonHoe 3aHgTHE.

. o n
ITousarue KOpHs N-OU CTEIICHU M3 NCUCTBUTCIIBHOT'O YMCJIA. (DyHKI_II/II/I y= \/X

X cBoiicTBa M rpaduku. CBoHCTBa KOPHS N-0 CTETICHH

IIpakTu4eckoe 3aHATHE. n
[ToHATHE KOPHS N-OH CTENeHH U3 AeHCTBHTENBHOro uncia. Pynkuun y = X

UX cBoiicTBa U rpaduku. CBOKWCTBA KOPHSI N-OM CTETICHH

OK 01, OK 02, OK 03,
OK04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14

11K 2.2

Tema 9.2
[IpeoOpa3oBanKe BRIpAKESHUI

C KOpHsMHU N-
Ol CTENEHN

CamocrosiTesbHas padora.
[Ipeobpa3zoBanue uppanvoHaIbHBIX BHIPAKECHHI

Tema 9.3 JleknuonHoe 3aHsitue.
CBoiicTBA  CTEMEeHH ¢ [TonsiTve cTeneHu ¢ JOOBIM PAllMOHANBHBIM MOKa3aTeneM. CTeneHHble GyHKINH, UX|
pauroOHAIBLHBIM CBOMCTBA U rpa(bI/IKI/I
NCHCTBHTETBHBIM IIpakTH4eckoe 3aHATHE.

[TonsiTe cTeneHu ¢ TFOOBIM parMOHATBHBIM MoKa3aTeneM. CTeneHHble GyHKINH, UX|
MOKa3aTeNsIMU .

cBOIicTBa U rpaduKu
Tema 9.4 CamocrosiTesibHOe padoTa.

Pemenne HppalrOHAJIIbHBIX
ypaBHCHI/II\/'I 1 HCPABCHCTB

PaBHOCHIIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METOIbI X
peLIeHus.

Penenne uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB
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Tema 9.5
Crenenu 51 KOPHH.

Crenennas QyHKIUS

JlekuMoHHOE 3aHATHE.
Onpenenenne creneHHON GyHKuuU. Mcnonb3oBanue ee CBOMCTB IPH pelICHUN

ypaBHEHUU U HEPABEHCTB

IIpakTnyeckoe 3aHsATHE.
Omnpenenenne creneHHON (GyHKIUU. VCIIob30BaHNEe €€ CBOWCTB MIPH PEIICHUN

YpaBHEHUI U HEPABEHCTB
Konrponbnas padora

Pasznea 10. Iloka3zareabHas
byHkuusn

Tema 10.1
[TokazarenbHast yHKIUS,
€e CBOMCTBA

CamocrosiTesibHas padora
CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENIBHBIM NOKa3aTeneM. OnpeaeneHue

NoKa3aTeIbHON (PYHKIUH, ee CBOICTBa U rpaduk. 3HAKOMCTBO C MPUMEHEHUEM
nokaszareJabHON QyHKIuH. Penenne moka3zaTenbHbIX YpaBHEHHH (DYHKIIMOHAIBEHO-
rpaduIecKUM METOJIOM.

OK 01, OK 02, OK 03,
OK04. OK 05, OKO06,
OKO07

Tema 10.2
Pemrenrie  mokazareybHBIX
yYpaBHEHUI U HEPABEHCTB

JleknuonHoe 3ansrue.

Pemenne noka3arenpHbIX YpaBHEHH METO/IOM YPaBHUBAHMS [TOKA3aTENIEH, METOJIOM
BBEJICHUSI HOBOI NepeMeHHOH, (PyHKIIMOHAIbHO-TpaduIeckuM MeTo1oM. Perienue
MTOKa3aTeJIbHBIX HEPABEHCTB

IIpakTH4eckoe 3aHATHE.

Pelrenne nokasarenbHbIX ypaBHEHUM METOIOM YPaBHUBAHMA [TOKA3ATEIIEH, METOIOM
BBEJICHUSI HOBO NepeMeHHOH, (PyHKIIMOHAIbHO-TpaduyeckuM MeTo1oM. Perienue
MOKa3aTeJIbHBIX HEPABEHCTB

JIP 06, JIP 07, JIP 14
1K 2.2

Tema 10.3

CucreMbl  IOKa3aTeIbHBIX
YpaBHEHUU

CamocrosiTeibHas padora
Pelienue cucrem nokasaTeabHbIX YPaBHEHHI
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Tema 10.4

CamocrosiTesibHast padora.

Pemenue 3aj1au. Penienue nokasaTeabHbIX ypaBHEHUN METO0M YPAaBHUBAHUS [TOKa3aTEIEH U METOI0M 1
IokasartenbHas GyHKIHS BBEJICHUSI HOBOM IIepeMeHHOM. Penienre nokazarebHbIX HEPABEHCTB

KoHnTtposbHas padota
Paznen 11. Jlorapudgmsl. 18
Jlorapudpmuieckast
dyHkuns OK 01, OK 02, OK 03,

OKO04. OK 05, OKO06,
Tema 11.1 JleknuonHoe 3aHgaTHE.
. . OKO07
Jlorapudmpb uncia. Jlorapudm gucina. JlecATHIHBIA U HATYPATBHBIN JTOTapu(MBI, YUCIIO € 2
JlecTHYHbIH - IIpakTu4eckoe 3aHsATHE. JIP 06, JIP 07, JIP 14
N Jlorapudm yucna. JlecaTuuHbIi 1 HATYPAIBHBINA JOTAPU(PMBI, YHUCTIO € 2

HATYypaJIbHBII TOTapu(MBbI, MK 2.2
YHUCIIO €
Tema 11.2 JIeKIMOHHOE 3aHATHE.
CBolicTBa J'IOl"apI/I(l)MOB. CBoiicTBa HOFapI/ICI)MOB. Onepaunﬂ JIOFapI/I(I)MI/IpOBaHI/IH. 2
Oneparus IIpakTH4eckoe 3aHATHE.

CsoticTBa norapupmo. Oneparius JorapudpMupoBaHus 2
norapuMupoBaHUs
Tema 11.3 JIeKIIMOHHOE 3aHATHE.
Jlorapudmuueckas Jlorapudmmueckas GyHKIUS U ee CBONCTBA 2
(byHKIWS, ee CBOiCTBa IIpakTH4eckoe 3aHATHE. 3 2

Jlorapudmmueckas GyHKIUS U ee CBOHCTBA

CamocrositeibHas padora 1
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Tewma 11.4 Pemienue
JOTapuPMHUECKUX
YpaBHEHUH U HEPABEHCTB

JleknnnonHoe 3aHgTHE.
[TonsiTue norapudmudeckoro ypasuenus. Onepas NoTeHIIMpoBaHus. Tpu

OCHOBHBIX METOJIa PEIICHHS JOTapUPMHUUCCKIX YPAaBHEHUH: (YHKIIMOHAIBHO-
rpadu4ecKuii, MeTO.l IOTCHIIMPOBAHUS, METO]] BBEICHUSI HOBOW NIEPEMEHHOIA.
Jlorapudpmudeckue

HEPaBEHCTBA
IIpakTu4eckoe 3aHATHE.
[Tonsitue norapupmuyeckoro ypasuenus. Oneparus noTeHIupoBaHus. Tpu

OCHOBHBIX METOJIa PEIICHHS JOTapUPMHUUCCKIX YPABHEHUI: (YHKIIMOHAIBHO-
rpaduvecKuii, MeTO]l IOTCHIIMPOBAHUS, METO]] BBEICHUSI HOBOW NIEPEMEHHOIA.
Jlorapudmmueckue

HepasencrBa
CamocrosiTesbHas padora.
[Tonsitue norapupmMuyeckoro ypasuenus. Oneparus noTeHIupoBaHus. Tpu

OCHOBHBIX METOIa PEIICHHS JOTapU(PMUUECKIX YPAaBHEHUH: (YHKIIMOHAIBHO-
rpaduueckuii, METOJ MOTEHIIUPOBAHUS, METO BBEICHHS HOBOU MEPEMEHHOM.
Jlorapudmuueckue

HepasencrBa

Tema 11.5
Cuctemsl jorapupMUIECKuX
yYpaBHEHUU

CamocrosiTesbHast padora.

ANTOpPUTM pEelIeHHs] CUCTEMBbl ypaBHEHUH. PaBHOCHIBHOCTH JOrapHUPMHUUECKUX

YpaBHEHMI U HEPABEHCTB
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Tema 11.6
Jlorapugmsl B mpupoe 1

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJepP:KaHUeE (CoqepKAHUE
IpuxkaaagHoro MoxyJisi)
JleknuonHoe 3aHgaTHE.

TEXHHIE [TpakTHKO-OpUEHTHPOBAHHBIC 33]]aUl COIIMATIBHO-DKOHOMHUYECKOT'O TPOQHIIS, IS
cneunanbHocTH «HpOpMaLMOHHbBIE CUCTEMBI U TPOTPAMMUPOBAHUEY.
[Tpumenenue norapudma. Jlorapudmuueckas ciupaibBrpupose. Ee
MaTeMaTH4ecKue
CBOWCTBA B MPO()ECCHOHAIBHBIX 33/1a4aX COIHUATbHO-IPKOHOMHYECKOTO TIPOQHIIS,
Ui criennanbHocTU «MH(pOopMalMOHHbIE CUCTEMBI U IPOrPaMMUPOBAHUEY.
IIpakTH4eckoe 3aHATHE.
[TpakTHKO-OpUEHTHPOBAHHBIE 33JJaUl COL[MATIBHO-3KOHOMUYECKOTI'0 IPOQUIIS, IS
cneunanbHocTH «HpOpMaLMOHHbBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
[Tpumenenune norapudma. Jlorapudmmuaeckas ciupaisBrpupose. Ee
MaTeMaTH4ecKue
CBOWCTBA B MPO()ECCHOHAIBHBIX 33/1a4aX COIMAIbHO-IPKOHOMHYECKOTO TIPOQHIIS,
s ciennanbHocTu «MH(popMalMoOHHbIE CUCTEMBI U IPOTPAMMUPOBAHHEY.

Tema 11.7 JleknuonHoe 3aHgaTHE.

Pewenue 3aj1ad. Jlorapudmuueckas pynkuus. Pemenre npocteimmx sorapupmMuieckiux ypaBHEHUN

TlorapudmL. CamocrosiTeibHas padora. § }
Jlorapudmuueckas pyHkuus. Pemenne npocreimux g0rapupMUUECKuX ypaBHEHUH

Jlorapugmuueckas K 6

OHTpOJIbHAs paboTa

byHKIHISA

Paznen 12.

MHo:kecTBa.  DjIeMEHTBI

Teopuu rpagos

Tema 12.1 CamocrosiTebHas paGora

MHOKeCTBa [Tonsitue MHOecTBa. [lonMHOkecTBO. Oniepaniii ¢ MHOKECTBAMU

Tema 12.2 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COePKaHME (COAePKaHHe NIPUKJIATHOTO

OHCpaI_II/II/I CMHOXCCTBaAaMH

MOIYJIs1)
IIpakTHyeckoe 3aHsATHE
[TpakTHKO-OPHEHTUPOBAHHBIE 331aYU COLUATBHO-DKOHOMUYECKOTO MTPOQHIIS, st
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cneunanbHocTU «MH(pOpMAIIMOHHBIE CUCTEMBI M TPOTPAMMUPOBAHUEY.
Ormepanuy ¢ MHOXECTBaMH B IPO(ECCHOHATBHBIX
3a/1a4aX COIMAIBHO-IKOHOMHYECKOTO MPO(GUIIS, A CIEHAIbHOCTH
«H(pOpMAIIMOHHBIE CHCTEMBI H TIPOIPAMMUPOBAHUCY.

KonrtponsHas pabora.

Tema 12.3 CamocrosiTesibHas padora
I'padsr [Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI Ipad Ha MIIOCKOCTH
Tema 12.4

Pemenne 3amau. MuoxxecTBa,
I'padbl 1 uX MpUMeHEeHHE

CamocrosiTe/ibHast padoTa.
Omnepanuu ¢ MHO)KecTBamMH. OINKcaHue pealbHbIX CUTYalUid ¢ TOMOIIbIO MHOKECTB.

[Tpumenenue rpadoB K pelIeHUIO 3a1a4

Pa3nen 13. DiemeHTHI
KOMOMHATOPHKH,
CTATHCTUKHU M TEOPHH
BEPOATHOCTEH

OK 01, OK 02, OK 03,
OK04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14

11K 2.2

Tema 13.1
OCHOBHBIE MTOHATUSA
KOMOMHATOPUKHU

CamocrosiTebHas paGora
[TepecTanoBKH, pa3MeIIeHUs], COUETAHUS.

39




Tema 13.2

CoOpbITHE, BEPOSATHOCTH
coOpITHs. ClioKeHne U
YMHOKEHHE BEPOSTHOCTEH

JleknuonHoe 3aHgATHE.

CoBMecTHBIE U HECOBMECTHbIE COOBITHA. TeopeMbl O BEPOATHOCTH CYMMBI
COOBITHI. YCIIOBHAs BEPOSITHOCTh. 3aBHCUMBIEC U HE3aBUCHMBbIE COOBITHA. TeopeMsl
0 BEPOSATHOCTH MPOU3BEICHHUS COOBITHH.

IIpakTH4eckoe 3aHsATHE.

CoBMecTHBIE M1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CYMMBI COOBITHIA.
VYcnoBHas BEpOATHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHSL. Teopemsl 0
BEPOSATHOCTH IIPOU3BEACHUS COOBITHIA.

Tema 13.3
BepositHOCTB B
po(heCcCHOHATTBHBIX 3aa9ax

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKaAHKeE (COAePKAHUE TPUKJIATHOTO
MOJYJISA)

JleknnonHoe 3aHsaTHE.

[IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4X COITUATBHO-IKOHOMUYECKOTO MIPOQUIIS, JIIIs
cnenuanbHOCTH «MH(pOPMAIMOHHBIE CUCTEMBI X IPOTPAMMHUPOBAHHE.
OTtHocuTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUNBOCTH. CTaTUCTHYECKOE
onpeseneHue BeposITHOCTU. OLIeHKa BEPOSITHOCTU COOBITHS B MPO(EeCCHOHATBHBIX
3a/la4ax COLUaIbHO-IKOHOMHUYECKOTO MPOUIIs, AJs CHEIHATbHOCTH
«MHpOopMaIIOHHBIE CUCTEMBI U TPOrPAMMHUPOBAHUEY.

IIpakTH4eckoe 3aHATHE.

[TpakTHKO-OpUEHTHPOBAHHBIE 33]JaUl COL[MATIbHO-DPKOHOMHUYECKOT'0 IPOQHIIS, IS
cneuuanbHocTH «HPOpPMaLMOHHbBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
OTtHocuTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUNBOCTH. CTaTUCTUYECKOE
orpeJiesieHue BepoATHOCTH. OLleHKa BEPOSITHOCTU COOBITHS B MTPO(GECCHOHATIBHBIX
3aJlayax COLHUaIbHO-3KOHOMHUYECKOTO MPOGMIIs, A CHEIHATIbHOCTH
«MH(popMalIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHUEY.

CamocrosiTeibHas padora.

OTHOCHUTEbHAS YaCTOTA COOBITHS, CBOMCTBO €€ yCTOWYMBOCTH. CTaTHCTHYECKOe
omnpeneneHue BeposTHOCTH. OIeHKa BEPOSITHOCTU COOBITHUSA .

Tema 13.4

JuckperHas ciay4aiiHas
BEJIMYMHA, 3aKOH €e
pacnpeneneHus

CamocrosiTebHas paGora
Buapl ciiygaiinbix BenuuuH. OnpenesieHne JUCKPETHOM CIIy4YalHOW BEJTMYUHBI.
3aKoH

pacupeneneHus JUCKPETHON CIIy4alHOM BeIMYHHbL. Ee 4ncIoBble XapaKTepUCTUKH
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Tema 13.5
3amaun MaTeMaTHYECKOU
CTAaTUCTHUKHA

JlekninoHHOE 3aHATHE.

Bapuanuonssiii  psia.  I[louron 4actorT W THUCTOTpamma.
CratucTHYecKue XapaKTepUCTUKH Psiia HaOII0JaeMbIX JTaHHBIX
IIpakTuyeckoe 3ansATHE.

Bapuanuonssiii  psia.  I[lomdron 4actor W THUCTOTpamma.
CTaTI/ICTI/I‘IeCKI/Ie XapaKTepI/ICTI/IKI/I p;ma Ha6JHOI[aCMLIX JAHHBIX

Tema 13.6
Cocrasienne Ta0mull U
JUarpamMm Ha IpaKkTHKE

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlEPKAHUE
(copep:kaHue MPUKJIATHOTO MOAYJIA)

JleknnonHoe 3aHsTHE.
[IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4W COIUATBHO-9KOHOMUYECKOTO MTPOQUIIS, IS
crienuanbHOCTH «HH(pOpMaIMOHHBIE CHCTEMBI U TPOTPaMMHUPOBAHUEY.

[TepBuunas 00paboTKa CTAaTHCTUYECKUX JaHHBIX. [ paduueckoe Ux mpecTaBlIeHUE.

HaXO)KIIGHI/Ie CpCaHUuX XapaKTCPUCTHUK, Ha6JIIOIla€MI)IX JaHHBIX B
poeCCHOHATBHBIX 3a7adaX COUUAIBHO-IKOHOMHYECKOTO MPOQUIIS, IS
cnienuanbHocTU «MHpOpMaMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHUEY.
IIpakTH4eckoe 3aHATHE.

[TpakTHKO-OpHEHTHPOBAHHBIE 331a4U COLUATBHO-DKOHOMUYECKOTO MPOQUIIS, s
cnenuanbHocTH «MHPOpPMAIIMOHHBIE CUCTEMBI U IPOIPAMMUPOBAHUEY.

HepBI/IqHaH 06pa60TI<a CTaTUCTHYCCKHX JaHHBIX. Fpa(pnqem(oe X TIPpEACTaBJICHHUC.

Haxoxnenne CpC€aAHUX XapaKTCPUCTHUK, Ha6J'II-OI[a€MI)IX JaHHBIX B
HpO(l)eCCI/IOHaHBHLIX 3aJadax COIrMaJIbHO-O9KOHOMUYCCKOI'O HpO(i)I/IJ'IH, JJIA
CIICIUaJIbHOCTH ((I/IH(I)OpMaLII/IOHHBIe CUCTCMBI U IPOTPaMMUPOBAHHUC).

Tema 13.7

Pemenne 3agau. DeMeHTHI
KOMOMHATOPHKH,
CTaTUCTUKH U TEOPHUH
BEPOSATHOCTEMN

CamocrosiTesibHast padora.

OnemMeHTb KoMOMHATOpUKHU. COOBITHE, BEpOSITHOCTH COOBITHSA. Cllo’KEeHNE U
YMHOXEHHE BEPOSITHOCTEN

KonTponbnas pabota

Paznen 14. YpaBHenust u
HepaBeHCTBAa

12
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Tema 14.1
PaBHOCWIIBHOCTB
YPaBHEHUU U HEPABEHCTB.
OO01re MeTo bl peleHus

JleknuonHoe 3aHgATHE.
PaBHOCMbHOCTE ypaBHEHMII W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI

PaBHOCHUIIBHBIX IMIEPEXO/JaX B YpaBHEHHMSIX H HepaBeHCTBax. OOmme MeETOJbI
pellieHusT YpaBHEHUI: Mepexo] OT paBeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB
JUTSE MOHOTOHHBIX (DYHKITUH, METOJ] pa3JIOKCHUSI Ha MHOXKHUTEJIH, METO/ BBEACHHUS
HOBOH

MepPEeMEHHO, (PyHKIIHOHAIBHO-TpapUIECKUI METO
IIpakTnyeckoe 3ansATHE.
PaBHOCMBbHOCTE ypaBHeHMI W HepaBeHCTB. OmnpezeneHus. OCHOBHbBIE TEOPEMBI

PaBHOCWJIBHBIX II€pEXOAaxX B YypaBHEHUSX M HepaBeHcTBax. OOImMe MeTObl
pelIeHusl ypaBHEHHIA: TIepexo/l OT paBeHCTBAa (PYHKIUI K PaBEHCTBY apryMEHTOB
JUISL MOHOTOHHBIX (DYHKIUH, METOJ| pa3JIoKEHHUsS Ha MHOXKUTEIH, METOJ BBEACHMUS
HOBOH MepeMeHHO!, (yHKIMOHATBHO-TpapUIeCcKuii METOA

Tema 14.2

I'paduueckuit METOJ
pelieHus YpaBHEHUH,
HEPABEHCTB

Jlekunonunoe 3ansirue.

OO61re MeTO/Ibl pellIeHUs] HEPAaBEHCTB: MEPEX0/ OT CPaBHEHUS 3HAUCHUN (PYHKIUH K
CPaBHEHMIO 3HAYEHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIUN, METO HHTEPBAJIOB,
¢byHKIIMOHaIbHO-Tpaduueckuil Meroa. I'papuueckuii MeTo] pereHnsl ypaBHEHUI
Y HEPaBEHCTB

IIpakTH4eckoe 3aHATHE.

OO111e MeTOIbI pelIeHUs] HEPaBeHCTB: IEpeXo OT CPABHEHUS 3HaAUCHUH (QyHKIMMH K
CPaBHEHMIO 3HAUEHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIUN, METO HHTEPBAJIOB,
¢byHKkUnOHaNBHO-Tpaduueckuit Mmeroa. I'paduueckuii MeTon perieHus: ypaBHEeHU U
HEPaBEHCTB

OK 01, OK 02, OK 03,
OKO04. OK 05, OKO06,
OKO07

JIP 06, JIP 07, JIP 14

11K 2.2
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Tema 14.3
YpaBHEHHUsI 1 HEPABEHCTBA C
MOAYJIEM

JleknuonHoe 3aHgaTHE.
Onpenenenne Moxayisi. PackpeiTue Monyns mo omnpenenenuto. IIpocreitmme

YpaBHEHUsI M HEPABEHCTBA C MoaysieM. [IpuMeHeHne paBHOCWIBHBIX IIEPEXOI0B B
OIIPEJIETICHHBIX TUIIAX YPABHECHUHN U HEPABEHCTB C MOYJIEM

IIpakTnyeckoe 3aHsATHE.

Ornpenenenne Moayiisi. PackpsiTue Moayss o omnpeaenenuto. [Ipocreiimme
ypaBHEHHUS U HEpaBeHCTBa ¢c MoAyJeM. [I[pumeHeHre paBHOCUIIBLHBIX IEPEXO0B B
OMMPCACIICHHBIX THUIIAX ypaBHeHI/If/'I N HCPABCHCTB C MOAYJIEM

CamocrosiTe/ibHast padoTa.

Omnpenenenue moayinsa. PackpeiTe Moy mo onpenenenuto. [Ipocreiiime
YpaBHCHUA U HCPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PAaBHOCHUJIBHBIX IIEPEXOI0B B
OTIpe/IeNIEHHBIX TUIAaX YPAaBHEHUH U HEPABEHCTB C MOYJIEM

Tema 14.4
YpaBHEHHUsI 1 HEPABEHCTBA C
napaMeTpamu

CamocrosiTenbHas padora
3HaKoMCTBO ¢ napameTpoMm. [Ipocrelinyie ypaBHEHHs 1 HEPABEHCTBA C ITapaMETPOM

Tema 14.5

Cocrasnenune n pelieHue
po)eCCHOHANIBHBIX 3a71a4
C IIOMOIIBIO YPaBHEHUM

IIpodeccnonanbHO-0OpMEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe NPUKJIATHOTO
MOIYJIs1)

JlekunonHoe 3ansiTue.

Pemrenune TekcTOBBIX 3a/1a4 IPOPECCUOHATBHOTO COAEPIKAHUS

IIpakTH4eckune 3aHATHSA.

[IpakTHKO-OPHEHTUPOBAHHBIE 3a/1a4X COLUATBHO-I)KOHOMHUYECKOTO PO, s
cnenuanbHocTH «MHpOpMAIIMOHHBIE CUCTEMBI U TPOIPAaMMHUPOBAHUEY.

Pemenne TeKCTOBBIX 3a/1a4 COLMAIBHO-DKOHOMUYECKOTO

npoduns, s cnenuanbHOCcTH «HPOpPMAIMOHHbBIE CUCTEMBI U
IIPOrPaMMHUPOBAHUEY.

CamocrosiTesbHasi padoTa.

Pemrenne TekcTOBBIX 3a/1a4 IPOPECCHOHATIBLHOTO COACPIKAHUS
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Tema 14.6
Pemienue 3agayd. YpaBHeHus u

CamocrosiTesibHas padora.
OO01ue MeTobl peleHusl ypaBHEHU. Y paBHEHHs U HEPaBEHCTBA C MOIYJIEM U C

HEpaBEHCTBA napameTpamu 2
KCP 2
IIpoMexxyTouHasi aTTecTaANUS 12
(And. 3auer, 3x3aMeH)

Bcero: 314
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3. YCJIOBUA PEAJIN3AIIMA TPOTPAMMBI YUEBHOM TV CHUILIMHBI

3.1. Peanuzanusi nporpaMMmbl TUCHMIUVIMHBI TpeOyeT HaJIU4YUsA Y4yeOHOro KaduHeTa
«MaremaTuka».

O6opynoBanue yaeOHOTo KabUHeTa!

- MOCAJI0YHBIE MECTA M0 KOJIMYECTBY O0YJarOIIUXCS;
- pabouee MeCTO IpernoiaBaTess;

- KOMIUIEKT y4eOHO-HarJIsTHBIX TTOCOOHIA;

- KOMILJIEKT 3JICKTPOHHBIX BH/IE€OMATEPHAIIOB;

- 3a71aHuUs U1 KOHTPOJIBHBIX padoT;

- IpoeCcCHOHATIBPHO OPUEHTUPOBAHHBIC 3aJaHNUS;

- MaTepuabl FK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:
- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IIPOTPAMMHBIM 00eCIIeUeHUEM;
- IPOEKTOP C FIKPAHOM.



10.

3.2. UnpopMmannoHHoe obecniedeHHe peajn3alui NPOrpaMMbl

3.2.1. OcHOBHBIE TeYATHLIE U31aHUA

baBpun, 1. 1. MatemaTuka : yaeOHUK U MIPAKTUKYM JIJIsl CPEIHETO MPO(HEeCcCHOHATTLHOTO 00Pa30BaHHUS
/ . N. baBpuH. — 2-¢ u3a., nepepad. u mon. — Mocksa : U3garensctBo FOpaiit, 2023. — 616 ¢. —
(ITpodeccuonanproe odpazoBanue). — ISBN 978-5-534-04101-9. — Tekcr : anekrponnsiii // DbC
FOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/426511

Boromonos, H. B. Maremaruka. 3amaun ¢ pemenusiMu B 2 4. Yacte 2 : ydeOHOe mocoOue st
cpeanero npodeccuonanbHoro oopasosanus / H. B. boromonoB. — 2-e u3n., ucrp. u gon. — MockBa
: UzmarensctBo FOpaiit, 2022. — 320 ¢. — (ITpodeccunonanbuoe oopazoanue). — ISBN 978-5-534-
09135-9. — Tekcr : oaekrponnbiii // DBC IOpaiir [caiir]. — URL: https://biblio-
online.ru/bcode/434516

BoromosnioB, H.B. Maremartuka : y4eOHHK il CpeaHero mnpodecCHoHANIbHOrO obOpa3oBaHus /

H. B. boromonos, II. . Camoiinenko. — 5-¢ m3xa., mepepad. u jgom. — Mocksa : M3marenscTBo
Opaiit, 2023. — 401 c. — (IIpodeccuonansuoe obpazosanue). — ISBN 978-5-534-07878-7. —
Tekcr : onextponnsnii // OOpasoBarenpHas miardpopma FOpaiit  [caiir]. — URL:

https://urait.ru/bcode/511565
boromonos, H.B. Maremaruka. 3agaun C pemieHUsIMHU . y4eOHOE TMOCOOME JUIsi CPEIHEro

npodeccuoHabHoro oo6pazoanusi / H. B. boromonoB. — 2-¢ w3a., uchnp. m gon. — MockBa :
WznarensctBo Opaiit, 2023. — 755 ¢. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-
16211-0. — Tekct : snekrponHbIi // OOpa3zoBarenbHas miargopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/530620

l'ucun, B.b. Maremaruka. Ilpaktukym : ydeOHOe mocobue ansi cpeaHero mpodecCHOHaIBHOTO
obpaszoBanus / B. b. I'mcun, H. III. Kpemep. — Mocksa : U3natensctBo HOpaiit, 2023. — 202 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-8846-8. — Tekct : »SaeKTpOHHBIA //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513616

Kpemep, H. I1I. Marematuka ais Kojuiepkel : yueOHoe mocodue aiisi CpeAHero npopeccuoHaaIbHOro
obpazoBanmsi/  H. III. Kpemep, O.T.KoncrantunoBa, M. H. ®puaman; moa  pemakiuei
H. III. Kpemepa. — 12-e wu3a., mepepad. u jgon. — MockBa : M3parensctBo IOpaiit, 2023. —
408 c. — (ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-17852-4. — TekcT : 3JCKTPOHHBIN
// ObpasoBarenbHas marpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/533850

Kyuep, T.II. Marematuka. Tectbl: ydeOHOe mnocoOue A CpeAHero MnpodecCHOHATBLHOIO
obpazoBanus / T. I1. Kydep. — 2-e u3n., ucnp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023, —
541 c. — (IlpoeccuonanbHoe obpazoBanue). — ISBN 978-5-534-10555-1. — TekcT : 31eKTpOHHBII
// Obpa3zoBaresbHas miatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512933

MaremaTuka : y4eOHUK Ui cpelHero mnpodeccroHaabHoro obpasoBanusi/ O. B. TarapHukoB [u
ap.] ; mon obmei penakumert O. B. TatapamkoBa. — Mocksa : U3marensctBo FOpaiit, 2023. —
450 c. — (ITpodeccuonanbuoe odbpazoBanue). — ISBN 978-5-9916-6372-4. — TekcT : 21MeKTpOHHBII
// Obpa3zoBaresbHas miathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512206

[TomoB, A. M. Maremartuka A S5KOHOMHUCTOB. B 2 4. YacTp 2 : y4eOHUK U MPAKTUKYM JIJISL CPETHETO
npodeccrnoHanbHoro odpaszoBanus / A. M. Ilonos, B. H. CorHukoB. — 2-¢ u3n., mepepad. u gom. —
MockBa : WznmarenbctBo HOpaiit, 2023. — 295c¢. — (IlpodeccuonanpHoe o00pa3oBaHue). —
ISBN 978-5-534-09458-9. — Texkcr : anekTponHblii // Obpa3oBatenbHas ardgopma FOpaiT [caiit].
— URL.: https://urait.ru/bcode/517294

[umaueB, B.C. Maremaruka: yd4eOHHK M TIPAKTUKYyM i1 CpeaHEero mnpodecCHOHATBHOTO
obpazoBanus / B. C. Illunaves ; nox penakuueit A. H. TuxoHosa. — 8-e u3z., nepepad. u 1om. —
Mocksa : M3marensctBo IOpaiit, 2023. — 447 c.— (IIpodeccuonanpHoe oOpa3zoBaHue). —
ISBN 978-5-534-13405-6. — Tekcr : anexktponHbIi / Obpa3oBarenbHas miaTgopma FOpait [caifr].
— URL.: https://urait.ru/bcode/511549
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3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH
1. Bcepoccuiickue untepHer-onmumMmuansl. - URL: https://online-olympiad.ru / (mara obGpamicHus:
12.07.2021). - TeKCT: 2MEKTPOHHBIA.

4. Hayunas osnextponnas Oubiamoreka (HOB). - URL: http://www.elibrary.ru (nara
obpamenust: 12.07.2021). - TekcT: 37eKTPOHHBIH.

5. OtkpeiThiil KOJUTEK. Maremaruka. - URL: https://mathematics.ru / (mata oOpamienus:
08.06.2021). - TeKCT: 27€KTPOHHBIA.

6. [ToBropum maremaruky. - URL: http://www.mathteachers.narod.ru / (mara obGpamenus:
12.07.2021). - TeKCT: 21EKTPOHHBIHA.

1. CrpaBoyHUK o MaTeMaTHKe JUIsL IIKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara o6pamienus: 12.07.2021). - TekcT: 3I€KTPOHHBIA.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM JUCHMUILINHBI

Pe3yabTarnl 00yyeHus

MeToabI OIIeHKH

OK 01, OK 02, OK 03, OK04. OK 05, OKO06,
OKO07, JIP 06, JIP 07, JIP 14, [IK 2.2

OneHka pe3ynbTaToB YCTHBIX OTBETOB, PELICHUS
3aja4 (B TOM 4Mcie IPpophecCHOHATIBHO
OpPUEHTUPOBAHHBIX ), KOHTPOJIbHBIX padOT, 3a1aHui
JK3aMeHa
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