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1.0bIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBbI
YYEBHOU JUCHUIIVIMHBI <MATEMATHUKA»

1.1. Ob6sacTh npUMeHeHHUs MPOrPaAMMBbI

[Iporpamma yuyeOHOW JucHUIUIMHBL «MaTemaTuka» SBISETCA YacThIO
nporpammbl 38.01.02.- IlpogaBen, KOHTPOJEpP-KAaccHMp, BXOoAsllas B COCTaB
ykpynHeHHoi rpynnsl npodeccuir 38.00.00 «IxkoHOMHMKA M ynpaBiieHHe» U
pa3pabOTaHHON C yd4eToM nmporpaMmbl  0011€00pa3oBaTebHON  yueOHOU
IucuuIUIiMHEGl - Matematuka Uit npodeCcCUOHANBbHBIX — 00pa30BaTENIbHBIX
opranusauuii, Mocksa 2015 rog.

1.2. MecT0 AMCUMIVIMHBI B CTPYKType 00pa3oBaTe/bHON NPOrpaMMbi:
ydeOHasi muciuIuinHa «MaTeMaTruka» U3ydaeTcsi B 0011e00pa3oBaTeIbHOM IUKIIE
yueOHoro minaHa OIIOIT CIIO nHa 6a3ze ocHOBHOTO o00IIero 0oOpa3oBaHUs C
nojaydeHreM cpeanero oomiero oopasosanus (ITTIKPC).

1.3. Henau m 3apayM AUCHUIVIMHBI - TPeOOBaHUSI K pe3yJbTaTaM OCBOEHUS
AUCUMILIUHBI:

Conepxxanue nporpaMmbl «MaTeMaTHKa» HaMpPaBICHO Ha JOCTHKEHUE
CIEIYIOIIMX LeJe:

. obecrnieueHus: cPOPMHUPOBAHHOCTH TPEACTABICHUNU O COIUAJIBbHBIX,
KyJIbTYPHBIX U UCTOPHUYECKUX (DAKTOpAX CTAHOBJICHHUS MaTEeMaTHKH;

. obecrnieueHus: cHOPMUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMUYECKOTO
1 MaTEeMaTHYECKOTO MBIIIJICHHS,

. obecrieueHUs: cPOPMHUPOBAHHOCTH YMEHUU NMPUMEHSTH MOJYYCHHBIC
3HAHUS TIPU PEUICHUM Pa3JIMYHbIX 3a]a4;

. obecrnieueHus: cHhOPMUPOBAHHOCTH TPEJICTABICHUN O MaTEMaTHKE KaK
JacTH  OOINEUeTIOBEYSCKOM  KYJIBbTYpPhl, YHHBEPCAIBHOM  S3BIKE  HAYKH,
MO3BOJISIONIEM OMUCHIBATH U U3y4YaTh PEAJIbHBIE MPOLIECCHI U SIBIICHUS.

OcBoenue  coaepkaHuss  y4yeOHOW  JUCHMIUIMHBI  «MaTtemaTuka

obecrieunBaeT JOCTIHKECHNE 00YUYAIOIIMMUCS CICAYIOIINX pe3yibmamos:

JIMYHOCTHBIX.

. c(hopMUPOBAaHHOCTH MpeJICTaBICHUM 0 MaTeMaTHKe KaK
YHUBEPCAJTBbHOM SI3bIKE HAYKH, CPEJACTBE MOJICIIMPOBAHUSA SBJICHUW W IPOLIECCOB,
00 UIesX ¥ METOJaX MaTEMaTHKH;

. MOHMMAaHWE 3HAYMMOCTH MaTeMaTUKU I HAyYHO-TEXHHUYECKOTO
nporpecca, CHOPMHUPOBAHHOCTH OTHOIICHHS K MaTeMaTHKe KaK K 4YacTH
00IIIeYEeTOBEYECKON KYIbTYphl Ye€pe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS
MaTeMaTHKH, YBOJIIOIIMEH MaTEMAaTHYECKUX HJIECH;



. pa3BuUTHE JIOTUYECKOTO MBIIIUICHUS, IPOCTPAHCTBEHHOTO
BOOOpaXCHMS, QITOPUTMUYCCKON KYJIBTYPhl, KPUTUYHOCTH MBIIUICHUS Ha
ypOBHE, HeoOXoAuMOM Juisi Oynyiied npodeccuoHanbHOU IeATeNbHOCTH, IS
MIPOIOJKEHUsT 00pa30BaHUs 1 caMO0Opa30BaHuUs;

. OBJIAJICHAEC  MaTeMaTHYCCKUMHU  3HAHUSAMH M yYMCHUSIMH,
HEOOXOMMMBIMH B  TIOBCEJHEBHOW  JKM3HHM, JUIS  OCBOCHHS  CMEXKHBIX
€CTECTBEHHOHAYYHBIX TUCIUIUINH U AUCIUILIUH MPOo(ecCHOHATbHOTO UKIA, IS
nmojyyeHuss o0Opa3oBaHMs B  00jacTsaX, He TpeOyromux yriayOJleHHOU
MaTEMaTUYECKOU IMOJATOTOBKH;

. TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM UHUCIE
caM000pa3oBaHUIO, Ha MPOTSIKCHUH BCEH KU3HU; CO3HATEIHHOE OTHOIIECHUE K
HEeTPEePHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIEIIHON MpodeccnoHalIbHON u
OOIIIECTBEHHOM JIeATEIBHOCTH,

. TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIbHOH, TBOPUYECKOH W
OTBETCTBEHHOW JIESATEIIEHOCTH;

. TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYAHHUYECTBY CO
CBEPCTHHKaMH B  00pa3oBaTEeNbHOW, OOIIECTBEHHO  TMOJIE3HOW, Yy4eOHO-
MCCIIEZIOBATEIHCKOM, MPOSKTHOM M IPYTHX BUJAX ACSITEIBHOCTH;

. OTHOIIIEHUE K TPOPECCUOHATHHON NEATETHHOCTH KaK BO3MOYKHOCTH
ydyacTHsl B PCIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYJapPCTBCHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

MeETaNpeJIMETHBIX!
° B YMCHHUC CaMOCTOATCIBHO OIIPCACIIAThL LOCIN AOCATCIBHOCTH U
COCTAaBJIATH I1JIaHbI ACATCIIBHOCTHU, CaMOCTOATCJIBHO OCYHICCTBJIIATD,

KOHTPOJIUPOBAaTh W  KOPPEKTHPOBATh  JIEATEIBHOCTh; HCIOJIB30BaTh  BCE
BO3MOJKHBIC PECypChI ISl JOCTH)KCHHS TIOCTaBJICHHBIX IIE€JICH W pealu3aliu
TJTAHOB JIEATEILHOCTH; BEIOUPATh YCIICIIHBIE CTPATETUHU B PA3THMYHBIX CUTYAIUsX;

] yMEHHE MPOAYKTHUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B MPOIIECCE
COBMECTHOW  JEATEIbHOCTH, VYMUTHIBATh TMO3UIHUHU  JPYTUX  YYACTHHKOB
JEeSTENBHOCTH, 3P (HEKTHUBHO pa3peniaTh KOHMOIUKTHI;

] BJIQ/ICHHE HAaBBIKAMH IMO3HABATENbHOW, Y4eOHO-MCCIEA0BATEIbCKON
U TPOCKTHOM JEeATETHHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEHICHUS MPaKTUYECKUX
3a/1a4, MPUMEHEHHIO PAa3IMYHBIX METO/IOB ITO3HAHMSI;

] TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(POPMAIMOHHO-
MMO3HABATEIILHOM JEATEIHPHOCTH, BKIIFOYAs] YMEHUE OPUCHTUPOBATHCS B PA3TUIHBIX
WUCTOYHUKAX WH(}OpMAIMU, KPUTHYECKH OICHUBATh W HWHTEPIPETUPOBATH
nHMOPMAITHIO, TTOTYIaeMYIO U3 PA3THYHBIX HCTOYHUKOB;



u BJIQJICHUE SI3BIKOBBIMH CPEJCTBAMHU - YMEHHUE SICHO, JIOTUYHO U TOYHO
n3JaraTh CBOIO TOUYKY 3PEHUS, UCIIOIb30BaTh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

u BJIAJICHWE HaBBbIKAMHU TO3HABATEIBHON peQeKCUM KaK OCO3HAHUS
COBEpIIAEMBIX JICMCTBUH W MBICIUTENBHBIX IPOLECCOB, WX PE3YJIbTATOB U
OCHOBAaHMH, TPAHUIl CBOETO 3HAHUS U HE3HAHWS, HOBBIX MMO3HABATEIbHBIX 33/1a4 U
CPEICTB UX TOCTHKEHUS;

] LHENCYCTPEMIICHHOCTh B TOWCKAX W  TNPUHATAM  PEIICHUU,
CO00PA3UTENBHOCTD 151 WHTYUIUA, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX
peACTaBICHUN; CIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHHIO MUPA;

NnpeAMeTHBIX:

. c(hOpMUPOBAHHOCTh TMPEJCTABICHUI O MaTeMaTUKe KaK 4YacTu
MUPOBOU KYJIbTYPhl MU O MECTE€ MAaT€MaTUKHW B COBPEMEHHOW IMBWIM3ALMHU, O
crioco0ax omMcaHus Ha MAaTEMAaTUUECKOM SI3BIKE SIBIICHHU peaIbHOTO MUPA;

. c(hOpPMUPOBAHHOCTh TPEACTABICHUNA O MATEMaTUUYECKUX TMOHATUIX
KaK O BaXXHEHUIIUX MAaTEMAaTHYECKUX MOJENAX, IO3BOJISIONIMX OMNUCHIBATh U
u3yudaThb  pasHble TMPOLECCHl W SBJICHUS, IOHMMaHUWE  BO3MOXXHOCTHU
AKCMOMATHYE€CKOr0 MOCTPOEHUSI MATEMATUYECKUX TECOPHUil;

. BJIAJICHUE METOAAaMU JOKa3aTeJbCTB M aJTOPUTMOB PEUICHUS,
YMEHUE HX MPUMEHATh, MNPOBOAUTH JIOKA3aTEIbHBIE PACCYKICHHS B XOJe€
penieHns 3a1ay;

. BJIAJICHUE CTAaHJAPTHBIMU NpUEMAMU PEUICHUS PalUOHAIBHBIX U
UPPALMOHAIIBHBIX, MOKA3aTEeIbHBIX, CTEIECHHBIX, TPUTOHOMETPHUUECKUX
YPaBHEHUW W HEPABEHCTB, UX CUCTEM; HCIIOJIb30BAaHUE T'OTOBBIX KOMITBIOTEPHBIX
nporpaMM, B TOM YHCJIE JJIA MOUCKA MYyTH PEHICHUS U WILTIOCTPALMH PEIICHUS
YpaBHEHUHN U HEPABEHCTB;

. chOpMHUPOBAHHOCTh  TPEACTABICHUI 00 OCHOBHBIX TMOHSATHAX
MAaTEMaTHYECKOr0 aHAJIN3a U UX CBOMCTBAX, BJIAJCHUE YMEHUEM XapaKTepPU30BaTh
noBefieHUEe (YHKIUNA, HCIONB30BAHUE TMOJYYCHHBIX 3HAHWMA IJI1 OMUCAHUS U
aHaJIN3a PEaJIbHBIX 3aBUCUMOCTEM;

. BJIaJICHUE OCHOBHBIMU MOHATHUSMH O IJIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBaX; CHOPMHUPOBAHHOCTh YMEHUS
pacrno3HaBaTh Ha YEpPTEXax, MOJEISAX M B PEAJbHOM MHPE T'€OMETPUYECKUE
burypsl; MpUMEHEHUE HM3YYCHHBIX CBOWCTB T€OMETpHUYECKUX (uryp u dopmyn
JUISL PELICHUSI TEOMETPUUECKHX 3a7a4 U 3a7a4 C MMPAKTUYECKUM COJICPKAHUEM;

. c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA O TIpolleccax U SBICHUSX,
MMEIOIINX BEPOATHOCTHBIM XapakTep, O CTATUCTHUUYECKUX 3aKOHOMEPHOCTSIX B
peasbHOM MHUpe, 00 OCHOBHBIX MOHSATHSX 3JIEMEHTApHOM TEOPUU BEPOSITHOCTEH;
YMEHUM HAXOAUTh U OILICHUBATh BEPOSITHOCTH HACTYIUIEHHS COOBITUH B



HpOCTGfII.HHX MNPAKTHYCCKUX CUTyallUAX N OCHOBHBIC XapPaAKTCPHUCTHKU CJ'Iy‘IEIfIHBIX

BCJIUYMH,;

B mportiecce ocBoeHMS TUCHUILIMHBL Y 00YYaIOMUXCS JOJKHBI (POPMHUPOBATHCS

O6I]_II/IC KOMIICTCHIHUHU U JIMYHOCTHBIC PC3YyJIbTAThI:

« OK 1. IloHumarh CyImHOCTh M COLMAIBHYI0 3HAYMMOCThH OyayIiei

npodeccuu, NposiBIATh K HEW YCTOMUMBBINA HHTEPEC.

* OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JE€ATEIBHOCTb, UCXOAS M3 IIEIU U

CIO0CO0OB €€ TOCTHXKEHHUSI, ONIPEACIIEHHBIX PYKOBOJIUTEIIEM.

« OK 3. AnanmuzupoBaTh pabOuyyi0 CHUTyallUl0, OCYHIECTBISATh TEKYIIUA U
UTOTOBBIM KOHTPOJb, OLICHKY M KOPPEKIHI0O COOCTBEHHOM NEeATEIbHOCTH, HECTH

OTBETCTBEHHOCTb 32 PE3yJIbTaThl CBOEH PabOTHI.

« OK 4. OcyumectBisaiTh NOUCK HHPOPMAIMK, HEOOXOAUMOM

3¢ ()EKTUBHOTO BBINOJHEHUS NMPOPECCUOHANBHBIX 3a/ad.

JJIA

 OK 5. Ucrnons3oBaTth I/IH(l)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHBIG TCXHOJIOTHHU B

npo¢eCCUOHATbHOMN AESITETbHOCTH.

« OK 6. PabGorats B koManzae, 3h(eKkTUBHO o0OMmATHCS C KOJUIETaMU,

PYKOBOJACTBOM, KIIMCHTAMMU.

« OK 7. CoOmtomarh mpaBujia peaqu3alldd TOBApOB B COOTBETCTBUU C
JNEHUCTBYIOIIMMH CAaHUTAPHBIMH HOpPMaMW U MpaBWIaMHu, CTaHAApTaMud |

IMpaBUJIaMM IIPOJAKHN TOBAPOB.

* OK 8. Ucnonp30BaTh BOHWHCKYIO 06513aHHOCTB, B TOM YHCJIC C IPUMCHCHUCM

MOJIYYE€HHBIX PO eCcCUOHANBHBIX 3HAHUHN (IJI FOHOIIEH ).

38.01.02 IIpoaasen, KOHTPOJIEP-KACCUP

JIN4YHOCTHBIE Pe3yJIbTaThI
peanu3anuyu NporpaMMbl BOCIIHTAHUS
(Oeckpunmopwi)

Kon
JIMYHOCTHBIX
pe3yJabTaToB
peajau3anuu
NPOrpaMMblI
BOCHHTAHMS

OCO3HaIOI_HI/If/'I cebs I'paxXaIaHMHOM U 3allITUTHUKOM BEJIIMKOM CTPAaHBI.

JP 1

[IposBrsrommiA aKTUBHYIO IpaxaaHCKYIO MO3HULIMIO, JE€MOHCTPUPYIOLIU T
MIPUBEPKEHHOCTh MPHUHIIMIIAM YECTHOCTH, MOPAAOYHOCTH, OTKPBITOCTH, SKOHOMHUUYECKH
aKTUBHBIN M y4acTBYIOIIUN B CTYJEHYECKOM U TEPPUTOPUAIBLHOM CaMOYIpPaBICHUU, B
TOM YHCJIE HA YCIOBUSX TOOPOBOJBUECTBA, MPOAYKTUBHO B3aWMOJEHCTBYIOIIUNA U
YYaCTBYIOIIHI B JIESTEIHHOCTH OOIIECTBEHHBIX OPraHu3allli.

JIP 2

CoOnroparomivii  HOPMbI  [IPABOMOPSIIKA, CICAYIOUIMM  HaeaJaM  Ipa)kJaHCKOTO
oOmiecTBa, obecrieyeHus 6E30MaCHOCTH, MpaB U cBOOO rpaxkaad Poccun. JlosuibHBIN K
yCTaHOBKaM M MPOSIBICHUAM IpeAcTaBuTeNeil CyOKyIbTyp, OTIMYAIOMUI UX OT TPYII C
JNECTPYKTUBHBIM W JECBUAHTHBIM IOBEICHHEM. JIEMOHCTpUPYIOUIUMI HENpUATHE U
IIPENYNPEXNAIOMNN COLIMATIBHO ONIACHOE NIOBEJIEHUE OKPYKAIOUIHX.

JIP 3

[IposiBsirominii U JEMOHCTPUPYIOIIMM YBaXXEHUE K JIIOJIM TPYZAd, OCO3HAIOLIUN
LIEHHOCTh cOoOCTBeHHOro Tpyna. Crpemsuiuiics kK (GOpMHpPOBAHUIO B CETEBOH cpene
JIMYHOCTHO U MPO(eCCHOHAITBHOT0 KOHCTPYKTUBHOTO «IIM(POBOTO ClIeay.

JIP 4

I[CMOHCTpI/IpyIOIJ_II/Iﬁ MMPUBCPKCHHOCTDb K pOJIHOI71 KYJIbTYpEC, I/ICTOPI/I‘-ICCKOI\/Il nmaMsTH Ha
OCHOBE JTI00BH K POI[I/IHC, pOAHOMY Haponay, Majiol POOUHE, TPUHATHUIO TPAAUIUOHHBIX
LIECHHOCTEHl MHOTOHALMOHAJIBFHOI'O HapoJa Poccun.

JIP S

HpO&IBJ]fIIOH_II/Iﬁ YBAXKCHHUC K JIIOJAM CTApPUICIO IMMOKOJICHUA W T'OTOBHOCTH K Y4aCTHUIO B

JIP 6




COHHaHbHOﬁ MOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

Oco3Haromuii  OPUOPUTETHYIO  LEHHOCTh  JIMYHOCTH  YEJOBEKA;  YyBa)KAIOIUN
COOCTBEHHYIO U YYXYIO YHHUKIBHOCTb B Pa3JIMYHBIX CHTYyalUsiX, BO BceX (GopMax H
BHUJIAX JEATEIBHOCTH.

JP 7

[IposBiAOIIMA M JEMOHCTPUPYIOIIMM YBAKEHHME K IIPEICTABUTEISAM Pa3IMYHBIX
STHOKYJBTYPHBIX, COIUAIBHBIX, KOH()DECCHOHATBHBIX U MHBIX rpymil. COnpu4acTHBIN K
COXPAHEHHUIO, IIPEYMHOXXEHUIO W TPAHCISLHUM KyJIBTYPHBIX TPaJuLUld U LEHHOCTEU
MHOTOHAIIMOHAJIBHOI'O POCCUMCKOTO rOCYAapCTBa.

JIP 8

CoOmoaromuii ¥ mpornaraHJIupyoIUid IpaBmia 3J0pOBOro0 W 0e30MmacHoro odpasa
KU3HHU, CIIOPTA; MPEAyNPEeKIAIOMUNA 00 MPEOJ0JICBAIONINA 3aBHCUMOCTH  OT
aJIKOTOJIsI, Tabaka, TICHXOAKTUBHBIX BEIIECTB, a3apTHBIX Urp W T.A. CoxpaHsromui
TICUXOJIOTUYCCKYIO yCTOfI'—IHBOCTI; B CUTYAaTUBHO CJIOKHBIX MWK CTPEMUTCIIBHO
MCHAIOINUXCSA CUTYyallusX.

JIP 9

3a00TAIMICS O 3alIUTE OKPYXKAIOIIEH Cpe/ibl, COOCTBEHHON U UYKOU 0€301acHOCTH, B
TOM YHCJIEe IUPPOBOH.

JIP 10

[IposiBnsirominii  yBak€HHE K OCTETUYECKMM IIEHHOCTSM, O0OJaJarolliuii OCHOBAMHU
ICTETUYECKOMN KYJIBTYPBI.

JIP 11

[IpuanMaronuii cemMelHble IEHHOCTH, TOTOBBIM K CO3JaHUIO CEMbH W BOCIUTAHHIO
JeTel; NEMOHCTPUPYIOIINI HENPHUSITHE HACWUIUSA B CEMbE, yXO0Ja OT POIUTEIBCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHWA CO CBOMMH JETbMH U WX (HUHAHCOBOTO
COZIEpIKaHUS.

JIP 12

JINYHOCTHBIE pPe3yJIbTaThl
peajM3aluy NporpaMMbl BOCIIUTAHMSA,

OnpeacjJcHHbIC 0TPAC/I€EBbIMHU TpCﬁOBaHHHMH K J1€¢JIOBBIM Ka4YeCTBaM JIMYHOCTH

ColOmromaronuii B cBoed MPOo(EeCcCCHOHATBHON NEATEIbHOCTH ATHYECKUE TPHHITUIIBI:
YECTHOCTH, HE3aBHUCUMOCTH, NPOPECCHOHANIBHOIO CKENTHUIM3Ma, MHPOTHUBOAEHCTBUS
KOPPYNLMU M D3KCTPEMU3MY, OOJIaJalolMii CHUCTEMHBIM MBIIUIEHHEM W yMEHHEM
MIPUHUMATD PEIICHUE B YCIOBUSIX PUCKA U HEONPEAEIEHHOCTH

JIP 13

['oTOBBINi  COOTBETCTBOBATh OKHJAHMSIM  pabOTOmATENEH: MPOCKTHO-MBICISAIINMN,
3¢ ()EKTUBHO B3aMMOJCHUCTBYIONIUNA C YICHAMHW KOMAaHAbl W COTPYIHUYAIOIIUN C
JIPYTUMHU  JIIOJJbMH, OCO3HAHHO BBITIOJHSIONIMN TpodeccHoHalbHbIE TpeOOBaHMSI,
OTBETCTBECHHBIN, MyHKTYaJIbHbBIN, AUCIUIUTMHUPOBAHHBIA, TPYIOJIOOUBBIN, KPUTHICCKH
MBICJISIINI, HAICJICHHBIH Ha JOCTM)KEHHE TOCTABIICHHBIX IICJICH; JTEMOHCTPUPYIOUTUI
poheCcCHOHANTBHYIO JKU3HECTONKOCTh

JIP 14

OTKpBITHIHM K TEKYIIUM U NIEPCIEKTUBHBIM U3MEHEHUSIM B MUpPE TpyZAa U npodeccuit

JIP 15

JInuHoCTHBIE pe3yJIbTaThI
peanu3alnuyu NPorpaMMbl BOCIIUTAHUS,
onpeeaeHHbIe Cy0beKTaMHOOpPa30BaTeILHOro npomecca’

HpI/IHI/IMaIOH_IHﬁ OeJan U 3aga4 SKOHOMHYCCKOI'O 1 I/IH(l)OpMaI_II/IOHHOFO
PazButus POCCI/II/I, TOTOBBIN pa6OTaTb Ha UX JOCTHXXCHHUC

JIP 16

['0TOBBII COOTBETCTBOBAThH OXKUIAHUSAM pabOTOAATEINICH: POCKTHO
MBbICTAIUH, 3)(HEKTUBHO B3aUMOICHCTBYIONIUH C YIEHAMU KOMaH/Ibl,
OCO3HAHHO BBITIOJHSAIOIINHN TpodecCHOHaTbHbIE TPEOOBAHMUS,
OTBETCTBEHHBIN, HAIICJICHHBIN HA JOCTH)KEHHE IIOCTABICHHBIX IICICH;
J€MOHCTPHUPYIOIUUTIPOPECCHOHATbHYIOKU3HECTORKOCTh

JIP 17

CrniocoOHBI cTaBUTH Nepes coO0O0M 1eNN MO BOSHUKAIOIINE KU3HEHHBIE
3aJjauy, MOA0MPaTh CIIOCOObI pellIeHHsI U CPEACTBA Pa3BUTHS,
COJICHCTBYIOIINI MOJIEPKAHUIO ITPECTHXKA CBOEH Mpodeccuu

JIP 18

CnocoOHBIH FCHCPUPOBATH HOBBIC UJICHU VI PCIICHUA 3a1a4 DKOHOMUKU

JIP 19




Kpasi, IepecTpanBaTh CIOKHUBILUECS CIIOCOOBI pellIeHHs 3a/ad,
BBIIBUTaTh AIbTEPHATUBHBIC BAPUAHTHI JEHCTBUH C IENIBIO BEIPAOOTKH
HOBBIX ONITUMAJIBHBIX aJITOPUTMOB; O3ULIIMOHUPYIOMINIA ceOsl Kak
pe3yIbTaTUBHBIN U IIPUBJICKATEIbHBIM YYaCTHUK TPYAOBBIX OTHOLICHUN.

CrniocoOHBI NCKATh HY)KHbIE UCTOYHUKH MH(POPMAIIH U JaHHBIE,
BOCIIPMHUMATh, AHAJIM3UPOBATh, 3aIIOMUHATH U [IE€pEIaBaTh JIP 20
WH(OPMAIIHIO C UCTIOIB30BAHUEM IIU(PPOBIX CPEIICTB.

Pa3zHocTOpOHHE pa3BUTHIN, aKTHBHO BBIPAXKAOIINI OTHOLLIEHUE K
peoOpa30BaHUIO OOIIECTBEHHBIX TPOCTPAHCTB, KOPIIOPATUBHOMY JIP 21
JIM3aiiHy, TOBAPHBIM 3HAKAM

OKOHOMHYECKH aKTUBHBIN, IPEANPUUMYNBBINA, TOTOBBIN K
CaMO3aHATOCTH B YCIOBMSIX Pa3BUTHUS PETHOHA

JIP 22

1.4. PexoMeHnayemMoe KOJHYECTBO 4YacOB HAa OCBOEHHE IMPOrpaMMbl
AUCHMTIJIMHBI
MaKkcUMallbHas yueOHas Harpy3ka 427 4acoB, B TOM YHUCJIE
oOsi3aTeNibHas ayAUTOpHAs yueOHas Harpy3ka oOyyaromierocs: 285 4acos,
camocTosITebHas paboTa oOyyJatomerocs: 142 gaca.




2. CTPYKTYPA U COAEP KAHUE YYEBHOM JUCIUILIUHBI

2.1. O06beM yueOHOM JMCUUIIMHBI M BUbI Y4eOHO# padoThl

Bua yyeOHoM padoThI

Oovem uacos

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 427
Oo6s13aTes1bHAA AYAUTOPHAA YyeOHAsi HATPY3Ka (BCero) 285
IIpakTuyeckue 3aHsATHS 152
B ToM umncie:
KoHTponbHbIe paboThI 19
[IpakTrueckue 3aganus NpodecCHOHATHHON HAPABICHHOCTH 40
CamocTosiTesqibHasi padoTa o0y4arierocst (Bcero) 142

B TOM YHUCIJIC:

pelleHre  3aj1ad, yYNPaXHEHUH, TPEHAXEPOB, MCCIEIOBAaHUE
byHKIMH, nocTpoeHmne rpadKoB MpakTHUecKas padbora

[ToaroroBka cripaBoYHOM TaOJIHIIBI, KOHCTIEKTUPOBAHUE,
MOJICOTOBKA COOOIIEHHM, HalMCaHUE COYMHEHU, COCTABIICHUE
HUCTOPUYECKON CIIPaBKU

NoJIroToBKa pedepara

HudbdepennmpoBanHbiii 3a4€T B hopMe KOHTPOJIBHOU pabOTHI.

Hmoecosas ammecmauusl 6 ¢0pﬂ/l€ IK3AMEHA
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2.2. TemaTtuyeckni miiad u cogepkanue yueoHou nucuunmianibl MATEMATHKA: anre6pa u Hagana MaTeMaTnyecKoro
aHaliu3a, recoMcTpusd

HaumeHoBanue Conep:xanue yueOHOro MaTepuasia, KOHTPOJbHbIE U MPAKTUYecKHe padoThbl, Oo6bem yacoB OK, JIP YpoBenb ocBoenust
pa3aesioB U TeM €caMOCTOsITe/IbHAS PadoTa 00yyaloumxcsl.
3 4 5
Brenenue MateMaTtuka B HayKe, TEXHUKE, SKOHOMHKE, HH()OPMAITHOHHBIX TEXHOJOTHSIX U 2/1 OKl1,
MIPAKTUUECKOH JeaTenbHoCTH. Llenu u 3aaun n3ydeHus: MaTeMaTUKK IPU OCBOEHUH 3 OKS5, 2
npodeccuii CI1O JIP2
CamocTrosiTesibHAs paGoTa 00yYaloIIMXCsI: 1 JIP14
MuHU COYNMHEHNUE «MaTEMAaTHUKa U s»
Tema 1. Conep:xanue y4eOHOr 0 MaTepuasa: 12/6 OK2, JIP14
Pa3BuTHe MOHATHSA 18
0 YHCJIE. 1. | Llensle u panuonansHele uncna. JleficTBUTENLHbIE YHCIIA. 2 1
2. | Ilpaktuueckas pabora « ApudMerHyeckue IeUCTBUS HaJl YuciamMiy». Pemenue 2 2
3a/1a4 MPOoQeCCHOHATBHOM HAIIPABICHHOCTH.
3. | Ilpubmmwkénnbie Borancienus. CtaHnapTHas 3aMUCh YUCIA. 2 2
4. | llpaxtnueckas pabora «Pemenue 3a1a4 mpoecCHOHAIBHOM HAPABICHHOCTH 2 2
5. | KommiiekcHbie uucia. 1 2
6. | Ilpakruueckas pabora Ne3 «KoMmIuiekcHbIE YKcia U JSUCTBUS HAJl HUMID) 2
7. | KontposabHas padora Ne 1 «Pa3zBuTHE NOHATHS 0 YUCTIE». 1
CamocTosiTesibHAs padoTa 00y4Yarouxcs:, 6
Pedepar : «I[Ipubnmxénnbie Beraucienus. [IpoeHTn 4
Coobuenue : «Yucno [TNy. 2
Tema 2. Conep:xaHue yueOHOro MaTepuaia 30/15 OK4,0K2,
Kopnu, crenenu n 45 JIP20
storapudmar. 1. | KopHu HaTypanbHOH CTeleHM U3 4ucia U UX cBoHcTBA. CTENEHH ¢ 3 2
palMOHAIFHBIMU TIOKA3aTeNsIMU. UX CBOMCTBA. CTENeH! ¢ NeHCTBUTEIbHBIMU
nokasarensiMu. Ceoticmea cmenenu ¢ 0elicmeumenbHbiM HOKA3amesiem.
2. | OcHoBHOE NOrapu(pMUYECKOE TOKIECTBO. JleCATUYHbIE U HATYPAIIbHbIE 3 2
morapudmsl. [IpaBuna gefictBuii ¢ morapudmamu. [lepexon Kk HOBOMY
OCHOBAHHIO.
3. | TIpeobpazopaHue PALMOHAIBHBIX, HPPALMOHAILHBIX CTEIEHHBIX, II0KA3ATENbHbIX 2
4
u

Jorapu()MHUUECKIX BBIPAKCHHUH.
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IIpakTnyeckue 3aHATHS.
Beruncienue u cpaBHeHue kopHeli [IpeoOpa3oBanne BRIpaKEHUH, COAEpIKAIIIX
paauKasl

Pemenue nppanoHanbHbIX ypaBHEHUN

. HaxoxxneHue 3HaueHmii cTeneHel ¢ pallioHaIbHBIMU MoKa3aTensiMu. CpaBHEHHE
creneneil. [IpeoOpa3oBanus BeIpaKeHHUH, COJEPIKAIIUX CTETICHH.

Pemienne noka3zaTenbHBIX ypaBHEHUI.
Perienue noka3aTebHBIX HEPABEHCTB
IIpuMeHeHrEe CBOWCTB JIOTrapU(pMOB.
[epexon oT 0JHOr0 OCHOBaHHMS K IpyromMy. Beruucnenue u cpaBHeHue JiorapiugMos
JlorapudmMupoBaHUE U MOTEHIUPOBAHUE BBIPAIKEHUI.

Haxoxaenue obnactu onpenenenus gorapudmuueckoit pynkiun. CpaBHeHUe
JorapuMoB.
Pemienue sorapuMu4ecKux ypaBHEHUI.
Pemienue norapuMu4ecKix ypaBHEHUH U HEPABEHCTB

Pemrenue 3a1a4 npodecCHOHAIbLHOM HAMTPABIEHHOCTH.

ORRPRRPRPRPRERNR R

KoutposabsHas padota mo teme «CTerneHu JjorapupmMbl U KOPHID.

CamocTosiTeibHAA pad0oTa 00y4aKOIIMXCH:

Pemenue nppanvoHaJIbHBIX YPaBHEHUM. »

Pemenue nokasaTenbHbIX ypaBHEHUM.

Koncnekt: «IIpumepsl mporieccoB, OMUCHIBAEMBIX € TIOMOIIBIO TOKA3aTEIbHON U
sorapu(h)MUUECKOH (HYHKIHI.

[Ipumenenue cBOWCTB J0raprumMoB.

Pemenne morapuMUUECKUX YPaBHEHHI M HEPABEHCTB.

[N
WWWw Wy

Tema 3.
[Ipsimble u
IUIOCKOCTH B
IIPOCTPAHCTBE.

Conep:xaHue y4eOHOro MaTepuaa.

2412
36

OK2,0K4,
JIP2,J1P20,
JIP21

1 | BsaumHuoe pacrionoxeHune AByX NPAMBIX B IPOCTPAHCTBE. [lapaienbHocTh
NpsIMON U TIOCKOCTH. [lapaiienbHOCTh MII0CKOCTEN

2 | TlepneHauKyIspHOCTH NPAMOI U IIOCKOCTU. IIepIeHUKYIAP ¥ HAKIIOHHAS.
Yron Mexy npsIMOM U INIOCKOCTBIO. J[ByrpaHHbId yroi. Yroia Mexay
IJIOCKOCTSIMU. [lepneH AMKYISIPHOCTD IBYX IIJIOCKOCTEH.

3 | T'eomeTpuuecKye MPeoOPa30OBaHKs MPOCTPAHCTBA: MAPAILIENbHBIN TIEPEHOC,
CHUMMETpPHS OTHOCHTEITBHO TNTOCKOCTH.

[NapamrensHOE ipoekTHpOBaHUE. [[1014a0b OpMOSOHANLHOU NPOEKYUL.
M300paskeHre IpOCTPaHCTBEHHBIX (HUTYP.
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IIpakTHyeckue 3aHATHA: 12
[IpakTrueckas padorta Ha onpe/eseHne B3aUMHOI'0 PACIIONIOKEHUS IPSIMBIX 1 2
MJIOCKOCTEN B MPOCTPAHCTBE. 1
[MapamiensHOCTH NPSMBIX U IDIOCKOCTEH B pocTpaHcTBe. Pemenue 3anay. 1
Pemenne 3amad o reme «IlapanienbHOCTh IPSIMBIX U INIOCKOCTEN . 1
Pemenne 3amau o reme «IlepneHANKYISIPHOCTD TIPSIMBIX U TUIOCKOCTE. 1
Pemenne 3amad no teme: «IlepneHanKyisip ¥ HAKJIOHHAS.» 1
N3obpaxxkeHne npocTpaHcTBEHHBIX uryp. [ToctpoeHre cedeHuid. 5
Pemenue 3a1au npogeccoHaIbHON HalPaBIEHHOCTH
Kontposabnas pa6ora o teme: «IIpsiMble U ITIOCKOCTH B ITPOCTPAHCTBE» 1
CamocTosiTeibHast padoTa 00y4arouxcst 12
CooOrienne: «Ku3Hb U NeATENHHOCTh YUEHBIX-MaTEMaTHKOB.)» 4
[MapamensHoe npoekTupoBanue. [1nomanbk OpTOroHaaIbHON MPOSKIUU (KOHCIIEKT) 2
I'eometpus Erximaa (pedepar). 3
Pemenue 3anaq no reme: «TeopeMa o TpEX NEepHEHAUKYIIApax» 3
Tema 4. Onements! | Conep:kaHue y4eGHOro MaTepuaia 14/7 OKS, OK3
KOMOHMHATOPUKH 21 OK4, JIP21,
JIP18,JIP20
1 | OcHoBHBbIE OHATHUSI KOMOMHATOPUKH. 3a/Ia4H HA MOJICYET YUCIIa pa3MelieHNH, 4
IepPEeCTaHOBOK, CoueTaHni. Pemenne 3ana4 Ha mepeGop BapHaHTOB.
2 | ®opmyisia 6uHoMa HeroTona. CoiicTBa OMHOMHMHAJIBHBIX KOA((UIIHEHTOB. 3
Tpeyronsuuk [Tackans.
IIpakTHyecKkne 3aHATHS:
[paBuna koMmOuHaTOpUKH. Penenne KOMOMHATOPHBIX 3a1a4. Pazmerenus, couetanus 2
u nepectaHoBku. bunom Herotona u tpeyronpauk Ilackans. 4
Pemenue 3a1a4 npogecCHoHaIbHON HAMPABICHHOCTH.
KonTtponbHas padora 1o Teme «JeMEeHTH KOMOMHATOPUKIY.
CamocTosiTesibHAsE padoTa 00y4YarouXCs. 7
U3 ucropuun komoOunatopuku (pedepar) 3
Perrenne koMOMHATOPHBIX 3a7a4. 4
Tema 5. Conep:xaHue y4eOHOro MaTepuaia 22/11 OK2,
KoopauHatsl u 33 OK4,0K5
BCKTOPBL. JIP21,J1P20
1 | IIpamoyronsHas (meKapTOBa) CHCTEMA KOOPIAMHAT B IIPOCTPAHCTBE. 4
dopmyna pacCTOSHHUA MEKAY ABYMsSI TOUKaMU. Y paBHEHUS CQEPBL, nI10CKOCmu U
npAMOU.
2 | Bekropsl. Moznyns BekTopa. PapeHcTBO BekTOpoB. Cl0MkKEHHE BEKTOPOB. 7
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YMHOKEHHE BEKTOpa Ha YHCIIO. Pa3oxkeHne BEKTOpa 10 HAIIPaBICHUSM. YTOI
Mexy IByMs BekTopaMu. IIpoekius BekTopa Ha ock. KoopuHatel BekTopa.
CkanspHoe pou3BeIcHUE BEKTOPOB.

IMpakTHyeckue 3aHATHS |
«PaccTosHIE MEXTY TOYKAMHU. )

Pemrenne 3amag mo Teme «KoopauHATHI CEpEIMHBI OTPE3Ka.
Pemrenne 3anad mo teme: «KoopauHATHI B POCTPAHCTBE.»

Perrenue 3amay mo teme: «BBIONHEHUE ISHCTBUIN HAJT BEKTOPAMU. Y.
Pemenue 3aaau o teme: « [Ipocteiiiue 3aaun B KOOPAMHATAX.
Pemrenue 3anay mo teme: «CkajsipHOE MPOU3BEICHUE BEKTOPOB.»
Penrenue 3aa4 npohecCHOHATBHON HANPABICHHOCTH

=
WNRRrRPRRE

KOHTpOJIBHaSI paﬁoTa 110 TEME. «KOOp}lI/IHaTBI 1 BEKTOPLD».

CamocTosiTesibHAsE padoTa 00y4arouxcst

JlekapToBa cucremMa KOOpJHHATHI B IPOCTPAHCTBE (KOHCIIEKT)

Pedepar: «BekTopHOE 3a1aHHE MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE
Pemienue 3amau no teme «JlelcTBUSA HaJ BEKTOPAMU».

11

AW

Tema 6.
OCHOBBI
TPUTOHOMETPHH.

Conep:xaHue y4eOHOro MaTepuaJa.

39/19
58

OKS5, JIP18
OK4,JIP20

Tpuronomerpnyeckne (popMyJibl YHCI0BOr0 aprymMenTa. Paguannas
1. | mepa yrna. Cunyc, KocuHyc, TaHT€HC U KOTaHreHc uncia. OCHOBHbIE
TPUTOHOMETPHYECKHE TOXKIECTBA, (hopMyJbl puBeneHus. CHHYC, KOCUHYC U
TaHI'€HC CYMMBI U Pa3HOCTH ABYX yriaoB. DopMyisl yiBoeHuUs. POpMyIbl
TIOJIOBUHHOT'O YTJIA.

[IpeoOpa3oBaHus MPOCTEUIINX TPUTOHOMETPUIECKHUX BRIpaKeHUH. DOopMyIIbI
npuBenenns. I'paduKky TPUTOHOMETPUYECKUX () YHKIIHIA.

13

Tpuronomerpnyeckne ypapHenusi. [Ipocreiiime TpuroHoMeTpryeckue
2. ypaBHeHus1. Pemenne tpuronomerpruyeckux ypasHeHuil. [Ipocreiimne
TpUTOHOMETpHUYecKre HepaBeHcTBAa. OOpaTHBIE TPUTOHOMETpHUIECKHEe ()yHKIINH.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTHYeckoe 3aHsATHE

[lepeBox TpamycHO MepHI yIiia B pafdaHHyIO U 0OpaTHO.

Bbruncienue 3HaueHUH OCHOBHBIX TPUTOHOMETPUUECKHUX ()YHKIIUIA.
[IprmMeHeHne OCHOBHBIX TPUTOHOMETPHUYECKHX TOXKJIECTB.

DopMyIIbl IPUBEACHUS

DopMyIIbl CIOXKEHHUS,

[IpeobpazoBaHre CyMMBI TPUTOHOMETPHIECKNX (DYHKIIMH B MPOM3BEICHNE,
peoOpa3oBaHKe MPOM3BEICHNS TPUTOHOMETPHIECKNX (QYHKIMH B CyMMY.
[IpeoOpa3oBaHUe TPUTOHOMETPUIECKUX BBIPAYKEHUN

NRRPRRRR R
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[Moctpoenue rpaMKOB TPUTOHOMETPUIECKUX (hYHKIIHH.

Pemenne nmpocTemmMx TPUTOHOMETPUYECKUX YPaBHEHHUH
Pemenne nmpocTefnInx TpUrOHOMETPUYECKUX YPAaBHEHUH C IIOMOIIBIO
mpeoOpa3oBaHuUi.
Pemenne npocreiinie TpUroHoOMeTpUIeCKUe HEPaBeHCTRA.

NNDN DN

KonTtpoabnas padora o teme « OCHOBBI TPUTOHOMETPHUM.

KonTtposbHasi padora no teme «PelieHre TpUrOHOMETPUUECKUX ypaBHEHU I
HEPaBEHCTBY.

JAnddepeHunpoBaHHblii 3a4eT B hopMe KOHTPOJIbHOH padoThl

e

CamocTosiTenbHast padoTa 00y4Yaromuxcs.

[Ipeobpa3oBaHKe TPUTOHOMETPUUECKUX BBIPAXKEHUI (pelIeHNEe 3a/1a4)
[IpeobpazoBanue rpauKOB TPUTOHOMETPUIECKUX (DYHKIIHMH (KOHCIIEKT)
Pedepar: «Maremaruka B Moel IpOGECCHH.»

OCHOBHBIE THUIIBI TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB (KOHCIIEKT)
PelieHne TpUroHOMETPUYECKUX YPaBHEHUH.

Bwowhsigin

Tema 7.
DyHKIINU, UX
CBOMCTBA U

rpaguku.

Conep:xkaHue y4eOHOro MaTepuaJa

24/12
36

OK4,0K5
JIP18,
JIP20

1. | ®ynkuuu. O61acTh ONpeAeIeH|s U MHOXKECTBO 3HAYCHUI; rpaduKk HYHKINY;
mocrpoenne rpadukoB (YHKIMH, 3aJaHHBIX Pa3IMYHBIMHU CIIOCOOAMH.

2 | CpoiicTBa (yHKIIMHM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHNYEHHOCTb,
nepuoAnYHOCTh. [IpoMexyTku Bo3pacTanus 1 yObIBaHHSA, HAHOONbIIeE U
HauMeHbLIee 3HaYeHHs, TOYKU dKcTpeMyMa. [ paduueckas natepnpeTarmys.

[IprMepb! HYHKIHOHAIBHBIX 3aBUCHMOCTEH B pealIbHBIX MTPOIIECCaX U SIBJICHHSX.

3 | Oo6paruble pynkuuu. O6nacTh onpeeneHus 1 00JacTh 3HaYeHUH 00paTHON
¢ynxuu. I'paduk obpaTHOl QyHKIMK. ApH(pMeTHYECKHE OTIePAIH HAJY
dyuknuamu. Croxaas QyHKIMs (KOMIIO3HIINS).

4. | Creneunsle, MOKa3aTeNbHbIE, TOTAPUYMUIECKUE U TPUTOHOMETPHYECKUE

¢ynkmn. OOpaTHbIE TPUTOHOMETPUYECKHIE ()YHKIUH .

IIpakTHYeckoe 3aHsITHE

«Haxoxxnenne obnactu onpezeseHus 1 00IaCTH 3HAYCHNH ()yHKIINH.»
«Hccnenopanue GpyHKIUI HA YETHOCTD U MIEPHOANIHOCTD. )
«HccnenoBanue QpyHKIMiT HAa BO3pacTaHUE U YOBIBAHUE.)»
«Hccnenosanue GpyHKIHM M0 rpaduKy.»

«HccnenoBanue MMHEHHOMN 1 ApOOHO-THHEHHON (PYHKITHID
«HccnenoBaHue KBaIpaTHYHON U pallMOHATBLHOM ()YHKITHIA.»
«IToctpoennue rpaduka oOpaTHOH (PyHKIHH.

«Cummerpus GyHKIHH 1 ipeoOpa3oBaHUe WX IpadUKOB.»

Pemenne 3a1a4 mpodeccHoHaTbHON HapaBIeHHOCTH

KonTponbHnas padora no teme « DyHKITHI.

RWRRRRRPRRPENG
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CamocrosiTenbHast padoTa 00y4yarommx

CaoiictBa ¢ynkimi. [loctpoenue rpadukoB ¢pyHKIMH (pelieHue 3a1aq)
OO0patHble TpUroHoMeTpryeckue pyHKIUH (KOHCTIEKT).

Pedepar: «PazBuTre moHATHS QYHKIIMN.)»

HenpepbiBHOCTD () YHKIHH (KOHCIICKT)

Tema 8.
MHororpaHHUKU U
KpyTJble Tena.

Conep:xanue yueOHOro MaTepuasia:

OK2,0KS5,
JIP20,JIP21

1. | Mnororpannuku. Bepumnel, pedpa, TpaHd MHOTOTPaHHHKa, Pa3BEPTKA.
Brimykisie MHororpanHuku. Teopema Diinepa.

2. | Mpusma. [Ipsimas u HaknoHHAs npusMa. [IpaBuibHas npusma. [lapannenenumner.

Ky6.

IInpamupa. [lpaBunsHas nupaMuaa. YcedeHHas nupaMuaa. Terpasap.

CummMmeTpust B KyOe, B lTapaulesienuIe/ie, B Ipu3Me U UpaMuse.
Ceuenns Ky0a, IPU3MbI U TUPAMHIBL.

g A w

ITpeacraBiieHUs: 0 NPABWIBHBLIX MHOIOrPAHHUKAX (TETpasdap, Kyb, OKTasp,
JOZCKAdIP U UKOCASIP).

6. | Hmamuap u koHyc. YcedeHHblit konyc. OcHOBaHuUeE, BHICOTa, OOKOBas
HOBEPXHOCTb, 0Opasyomas, pa3seprka. OceBble CEUSHUS U CEUCHUS,
napasuleNIbHble OCHOBAHUIO.

7. | Ulap u cepa, ux ceuenusi. KacarenpHas miockocTs k chepe.

8. | Oobem m ero uzmepenme. MurerpanapHas hopmyna oobeMa

9. | ®opmynabl 00beMa Kyba, MPSIMOYTOIBHOTO MapasUIeICHIe ] a, IIPU3MBI,
mtrHapa. Popmysibl 00beMa UpaMuIbl U KoHyca. Popmyssl 00bema mmapa u
TUTOIA/IH TTOBEPXHOCTEH IIMITHHIPA U KOoHyca. DopMyIibl 00beMa 1apa u
momaan chepsl

N

10. | Hono6ue Tes. OTHOIIEHHE MJIOMIA/ICH TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TeEJ.

IIpakTHyeckoe 3aHsATHE

Pemenue 3anau o teme:» Ilpusma. Ilpsamas n HakinoHnHas npusma. [Inomans
TTOBEPXHOCTH TPU3MBD»

Pemenue 3agau o teme: «lIupamugar»

Pemenue 3agau o teme: «Y ceu€HHas MUPAMHUIA»

Pemenue 3agau o teme: «Llunuuap»

Pemenue 3agau o teme: «Konye»

Pemenue 3ama4d no teme: «1llap. Chepa.»

Pemrenue 3a1a4 Ha BeIUHCICHHE O0BEMOB IPU3MBI U TIUPAMUJIBI.
Brrancienrie 006EMOB IITHHIPA, KOHYCA U IIapa

Pemenne 3a1a4 mpodeccHoHaIbHON HapaBJIeHHOCTH

NN

KonTponbHnas padora no teme « MHOTOTpaHHUKI.

N N e N R e ST N
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CamocTrosiTesibHAasE patoTa 00y4alOUIMXCSI:

Brimonnenne Mo;[enef/i MHOT'OI'PaHHUKOB.

Pe(bepaT «HpaBPIJ'IBHHe 1 NOJTYIIPpaBUJIbHBIC MHOT'OI'PAHHUKN) .
Pemrenne 3aJa4 I10 TEME «Tena BpaliCHUs U UX MOBCPXHOCTU.
Pemenue 3aJ1a4d I10 TEMEC: ((MHOI‘OFpaHHI/IKI/I»

Tema 9.
Hauana
MaTeMaTHYECKOr 0
aHaIM3a.

Conep:xanue yueOHOro MaTepuasia:

OK2, OK4
OKS.
JIP18,
JIP20

1. ITocaexoBareabnocTi. CriocoObl 3a1aHUsI U CBOMCTBA YUCIIOBBIX

U ee cymma. [ToHATHE 0 HEMPEPBIBHOCTH () YHKITHH.

riocneoBatensHocTell. beckoHeuHo yOBIBalOIIast reoMEeTpHIEcKasi IPOrpeccHs

2. IlpousBogHasi. [loHsTre o Mpou3BOAHOMN QYHKIINH, €€ TEOMETPUICCKUI 1
(u3nueckuil CMBICI. YpaBHEHHE KacaTelbHOHU K rpadyKy (yHKIUH.
IIpousBoaHbIE CyMMBI, pa3HOCTH, YAaCTHOT' O, Ipou3BencHus. [IponsBoaHbie
OCHOBHBIX 3JIeMeHTapHbIX (yHKIMH. [IpuMeHeHre Mpou3BOIHON K
UCCIIeIOBAaHUIO (DYHKIMH U OCTPOESHHIO TPahHKOB.

IIpumeps! KCHONB30BaHUS IPOU3BOIHOMN JUT HAXO0XKICHHUSI HAMITYIIEro

3. | peleHus B IPUKIAAHBIX 3aJa4ax. Bropas mpousBoaHas, ee reoMeTpuIecKuil 1
¢usnueckuii cmpicit. [IpruMeHeHre MPOU3BOHON K UCCIIEI0BAHUIO (QYHKIUI 1

TIOCTPOCHHUIO TPaUKOB. HAXOKCHUE CKOPOCTH JUTS TIPOIIECCa, 3a1aHHOTO
dhopMyIoii 1 rpauKOM.

4. IlepBooOpa3Has u uHTerpaji. Beraucnenue neppooOpa3ueix. [Ipumenenne
OIpeeJIeHHOr0 MHTerpaja AT HaX0XKJCHHS IUIOMaAN KPHBOIMHCHHOM

B (usuke u reomerpun. ( MIHTErpan u ero mpuMeHeHHe)

Tpanemuu. ®opmyna Hetorona — Jleiibrura. [Ipumeps! npuMeHeHns HHTErpaia

IIpakTHyeckoe 3aHATHE:

Beruncienue npenena nociae0BaTeNbHOCTH.

Bbruncienre cyMMbl OECKOHEUHO YOBIBAIOIIECH reOMETPUIECKON IPOrPECCHH.
Brrancnenye npon3BOIHBIX JIEMEHTAPHBIX (DYHKLIUH.

Beruncienne npon3BOIHBIX IPOM3BEICHUS U YACTHOTO.

Berurcienre npou3BOIHOM CIIOKHOM ()YHKIIUH.

Beruncienue npon3BoIHbIX.

YpaBHeHHe KacaTenbHOM K TpaduKky GyHKIHH.

[pousBoxHas B QU3NKE U TEXHUKE.

HUccnenoBanne GpyHKIME HA MOHOTOHHOCTb.

HccnenoBanre pyHKINHT Ha OTPE3KE.

UccnenoBanne HyHKINU U TOCTPOCHHE TpaQHKa.

[Ipumenenne nponsBoaHOH. Penrenue 3anad npodeccnoHaIbHON HANPaBICHHOCTH
Beruncinenne nepBooOpasHbIX.

[IpaBuiia BeIYMCIEHUS IEPBOOOPA3HBIX.

Brruncnenue miomaaM KpUBOJWHEHHON Tpareyu.

NN RRNRRRNR R R
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Boruncnenue unterpana.
[Ipumenenne uHTErpana: pemenue 3aaad npodeccnoHaANFHON HAIIPaBIEHHOCTH

KonTtponsnas padora no teme «IIponsBoaHas.
KonTponsnas padora no teme «IIpuMeHeHne npon3BoaHOID
Kontposabsnas padora o Teme «IlepBoobpa3Has M HHTETpajy.

CamocTosiTesibHAas padoTa 00y4Yarouuxcs.

Cobmienue «Mcropus nuddepeHIaaIbHOr0 HCYUCICHUS. »

Pemenue 3anad no teme: «I'eoMeTpUUECKUI CMBICIT TPOU3BOIHON.

Pemenne 3amau no reme: «[IprumMeHeHne MPOU3BOIHON K UCCIIEIOBAHUIO (DYHKITHI.
Pedepar: «[lonsitue nuddepenHnmana u ero NpUIOKEHHUSD).

Pemenne 3anau: «Beraucnenue miomany KpUBOIMHEWHOHN Tparenyuy ¢ TIOMOIIBI0
UHTETpaa.»

W3 rcTopun HHTErpaabHOr0 HCUHUCIIEHHs (COOOIIeHHE)

Pedepar: «VHTErpal u ero MpUIoKEHHsD

N R N N NS IS

Tema 10. Copnepskanue y4eOHOI0 MaTepuaia 16/8 OK3,0K4,
DneMeHTHI TEOpHH 24 OKS5,
BEPOATHOCTEU I/L .HP14,.HP1 8,
ol
1. | Dnementsi Teopun BeposTHOCTENH. COOBITHE, BEPOATHOCTD COOBITHS, CIIOKEHHE 8
U YMHOXeHHUEe BeposTHocTel. [oHsTHe 0 He3aBUCUMOCTH coObITHI. JluckpeTHas
cilyqaiiHasl BEJIMUMHA, 3aKOH €€ pachpeneneHus. YucnoBble XapakTepUCTHKH
JMCKpeTHO# BennuuHbl. [ToHsiTHE 0 3aK0HE OOJBIIUX YUCEL.
2. | DreMeHThI MaTeMaTHUECKOi cTaThku. [IpencTapienue JaHHbIX (Ta0IUIbI, 4
JMarpaMMel, rpaduku), reHepanabHas COBOKYITHOCTh, BEIOOpKa, CpenHee
apudmernyeckoe, Mequana. [loHamue o0 3a0a4ax MamemMamuyecKol Cmamuxu.
Pewenue npaxmuyeckux 3a0au c npuMeHeHuemM 8eposmHOCHHbIX Memo00s.
IIpakTHYeckoe 3aHsITHE
Pemenne 3amay npodeccnoHaIbHON HANPaBIEHHOCTH C IPUMEHEHHEM BEPOSATHOCTHBIX 3
METOJI0B.
KonTponbHas padoTa 1o TeOpHUH BEPOATHOCTEH U MATEMAaTHIECKOM CTaTHKE. 1
CamocTosiTesibHAsE padoTa 00y4YarouXCs. 8
Pedepat: «Cxempl bepHyiH MOBTOPHBIX HCIIBITAHUM.» 4
Pedepar: «Cpenare 3Ha4eHNU U UX IPUMEHEHUE B CTATHCTHKE.» 4
Tema 11. Conep:xaHue yueOHOro MaTepuaJa. 24/12 OK2,0K4,
YpaBHEeHUS U 36 OKS5,
HEpaBEHCTBA. JIP14,
JIP18,JIP20
1. | PaBHOCHIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM. 2
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2. | PanmoHanbHbIe, MppaIMOHANILHBIE, TIOKA3aTEIbHBIE M TPUTOHOMETPUUIECKHE
ypaBHEHHS ¥ CHCTeMbl. OCHOBHBIE MPUEMBI MX pelieHus (pa3ioKeHne Ha
MHO)KUTEJIH, BBEICHUE HOBBIX HEM3BECTHBIX, MMOJCTAHOBKA M IpaduuecKuii
METON).

3. | PaumonanbHbIe, HppalMOHANIEHEIE, TTOKa3aTeIbHbIC M TPUTOHOMETPHIECKUE
HepaBeHCTBa. OCHOBHBIE IPUEMBI UX pemieHus. Mcnons3oBaHue CBONCTB U
rpa¢ukoB QyHKIMI IpU pelIeHUH ypaBHEHUH W HEPaBEHCTB. MeTon
UHTEpBaJIOB. M300paskeHne Ha KOOPJMHATHON TNIOCKOCTH MHOXKECTBA PEIICHUI
YPaBHEHUH ¥ HEPABEHCTB C ABYMS EPEMEHHBIMHU U UX CHUCTEM.

4, HpI/IMeHeHI/Ie MAaTEMATHYCCKUX METOJ0B IJIsd pEHICHUA COACPKATCIIbHBIX 3a1a4
H3 pa3JINnIHbIX obiacreit HAayKH U IPAKTUKU. I/IHTepHpeTaLII/IH pe3yinbTaTra, yueTt
PCaJTbHBIX OFpaHPI‘IeHPII;'I.

IIpakTHyeckoe 3aHsITHE

PelieHne panvoHaJIbHBIX ypaBHEHUI U HEPAaBEHCTB
PelieHne uppanuoHaabHbIX YPABHEHUNA U HEPABEHCTB.
PelieHne noka3aTenbHbIX YpaBHEHUN U HEPABEHCTB.
Perienue norapupMu4ecKix ypaBHEHUH U HEPABEHCTB.
PelieHne TpUroHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB.
Penienue 3aa4 npodeccnoHaNbHOM HANPaBIeHHOCTH

KonTposnbHasi pa6oTa 1o peieHnI0 ypaBHeHU i, HePABEHCTB, CHCTEM.

ROoRrRrRrRRE

CamocTosiTesibHas padoTa 00y4yarouxcs.

Pedepar: « I'paduueckoe pelieHre ypaBHEHUIH U HEPABEHCTB.»
Pedepar: «YpaBHEHUs U HEPABEHCTBA C MTAPAMETPOM.
Pemenue ypaBHEHHMI M CHCTEM YPaBHEHHUH.

[EEN
L Sl N

HroroBasi arrectanus B (l)OpMe 9K3aMCEHa

Hroro:

285/142
427
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3. YCJOBUS PEAJTU3ALIMM TPOTPAMMBI YUEBHOM
JTUCHUATIIUHBI

3.1. TpeOoBanussi K MHHMUMAJIBHOMY  MATECPHAIBHO-TEXHHUYECKOMY
o0ecre4eHHI0

Peanuzauust mporpamMmbl JUCHMIUIMHBI TpeOyeT HalWuyus y4eOHOro kaOuHera
«MaremaTtuka.

Ob6opynoBanue yueOHOro kabmHera:

[locanouynsie MecTa MO KOJIMYECTBY O0yHaIOUIUXCS;

PaGouee MecTo npenogaBaTens;

VYyeOHO-HarnsqHble MaTepuanbl (TaOJUIbl, TE€OMETPUUYECKHE Tejla, MOJIEhb
KOOPJAMHATHOM TIOCKOCTH).

Texnnueckue cpeacTBa 00y4eHHs :

-TeneBusop.
-Kommbrorep.

3.2. UudopmanmoHHoe o0ecniedeHne peaju3aluu MPorpaMmbl

3.2.1. OcHOBHbIE NeYaTHbIE U3TAHUA
1. M.U.bammaxkos, « Maremartuka » , MockBa, U3/1aTelIbCKUI TIEHTP
«Axanemus», 2015 r.

3.2.2. OcHOBHbBIE JJIEKTPOHHbIE U3TAHUSA:
1. M.M.bammakoB, «MatemaTruka» MocCKBa U31aTEIbCKUN LHEHTP «AKaaeMUsI»
7-e n3nanue 2020 r.

3.2.3. JlonoJTHUTEJIbHbI€ HCTOYHHKH

1. A.B.IToropenos.«I'eomerpusil0-11»M.«IIpocsemienue», 2009 r.

2. A.H.Konmoropos, «Anre6pa u Hadajga MaremaTudeckoro aHaimmsa 10-11», M.
«IIpocsemenue» 2015 r.

3. B.C.Kpamop.M. Jlyrry. «IloBropsiem U cucteMaTu3upyeM MIKOJIBHBIA  KypC
Tpuronometrpun». M., «IIpocsemenuer, 2012 r.

4. B.C. Kpamop, «IToBTOpsieM U cUCTEMAaTU3UPYEM LIKOJIbHBINA KypC T€OMETPUN.
M., «IIpocBemienue», 2012 r.

5. E.M.PabunoBuu «3amaun W yNpaKHEHHWsS HA TOTOBBIX depTexkax» 10-11
kiaccel. ['eomerpus, M. Unekca , 2008 r.

6. Ilox pemakumert M.B. Amenko. Maremarnka EI'D- 2020 M., «Dx3ameny,
2020r.

7 .Ilon penakuueit N.B. Smenko, A.JI.CemenoBa Maremartuka. EI'D 2019.
TpenupoBOUYHbIE TeCTOBBIC 3a7anus. M., «Ik3amen», 2019 r.

20



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSI
YUYEBHOU JUCHUITJINHBI

KonTposib UM olleHKa pe3ylbTaTOB OCBOCHHUSI JUCIUIUIMHBI OCYIIECTBIISICTCS
npenojaBaTeyeM B MPOIECCe MPOBEICHUS NMPAKTUYECKUX 3aHATUM U KOHTPOJIbHBIX
paboT, TeCTUpPOBAHMUsI, a TAKXKE BBIMOJHEHHUS OOYYAIOUIUMCS WHIUBUAYAIbHBIX
3aJlaHui, IPOEKTOB, UCCIIEOBAHUIA.

Conepxanue 00yueHus XapakTeprucTuKa OCHOBHBIX BUJIOB
JeSITeILHOCTH o0yJaromerocs (Ha
YpOBHE Y4€OHBIX JIEHCTBHIN)

BBEJIEHUE

Beenenue [ O3HakoOMJIEHUE C POJIBIO

MaTE€MAaTHKU B HAYKE, TEXHHUKE,
HKOHOMUKE, UHPOPMAIIMOHHBIX
TEXHOJIOTUAX U IPAKTUYECKON

NEATEIHLHOCTH.

[ O3HaKkOMJIEHHUE C LETSIMUA U
3a/1auaMy U3y4YCHHS MaTEMaTUKHU TIPU
ocBoenuu npodeccuii CI1O u
crnenuanpuocteit CIIO.

AJI'EBPA

PassuTie noHATHA O HHCITE -BhImonHaTs apudMeTHIecKue

JCWCTBHS HAJ YUCIIAMH, COYETasi yCTHBIC U
MUCHbMEHHBIC TTPHEMBI,

-HaXxOJUTh MPHUOIKESHHBIC

3HAYCHHS BEITUYMH U ITOTPEITHOCTH
BBIYHMCIICHUH (a0COTIOTHAS 1
OTHOCHTEJIbHAsS); CPABHUBAThH YHCJIOBHIC
BBIPAKCHUS;

-HaXOJIUTh OIIMOKHU B

npeoOpa3oBaHUIX M BBIYHCICHHIX
(OTHOCHTCS KO BCEM ITyHKTaM

IPOTrpaMMBbl).

KopHu, crenenu, norapudmsr -O3HaKOMHUTBCS C TIOHATHEM KOPHS

n-ti CTETIEHHU, CBOMCTBAMU PAJIUKAJIOB U C
IIpaBUJIAaMHA CPAaBHEHUEM KOPHEHN.
-OopMynHupoBaTh ONpeaEICHUE

KOPHS U CBOMCTBA KOpHEH. BbIaucisaTe u

CpaBHHUBATb KOPHU, AEJIaTh IPUKUAKY
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3HaueHus KopHs. [IpeoOpa3oBbIBaThH
YUCJIOBBIE U OyKBEHHBIE BBIPAXKEHUS,
CoAEpKaIIUE PaTUKaIbl.

-BeImonHATE pacueTsl 1o

dbopmynaM, coaepKaluM paauKabl,
OCYILECTBIISIST HEOOXOAUMBIE TTOJICTAHOBKHU
U TIpeoOpa3oBaHMUs.

-Onpenensith paBHOCHIBHOCTh
BBIpa)XCHUH C paaukanamu. Pemarp
UPpALMOHANIbHBIC YPABHEHUS.
-O3HaKOMHUTKCS C MOHATHEM CTEIIEHU

C IICMCTBUTEIIBHBIM MTOKA3aTEIIEM.
-HaxoauTe 3HaUYeHHS CTENEHH,
UCIIONB3YS MPU HEOOXOAUMOCTH
MHCTPYMEHTAJbHbBIE CPE/ICTBA
-3anuceiBaTh KOPEHb M-H CTENEHU B

BHJIC CTETICHH C IPOOHBIM MTOKa3aTeIeM 1
Hao000POT.

-OopMyMpoBaTh CBOMCTBA

CTeneHen. BIUUCIATh CTENEHH C
palMOHAJIbHBIM NTOKA3aTeNeM, 1eJaTh
MPUKUJIKY 3HAUEHUS CTEIICHH, CPAaBHUBATh

CTCIICHU.

-IIpeoOpa3zoBbIBaTh YHCIOBBIE U
OyKBEHHBIE BBIPAXKEHUS, COJIEPKaIIe
CTENEHH, MPUMEHsI cBOMCTBA. Pemarts
MoKa3aTeIbHbIe YPaBHEHUS.

-O3HaKOMHUTHCS C IIPUMCHCHHNCM

KOpHefI U CTEIICHEH IIpHU BBIYUCIICHHUHA
CPCAHUX, ITPU OCJICHHUN OTPC3Ka B
«30J0TOM ceueHun». Pemarn IIPUKIaJHBIC

3aJla4y Ha «CJIO0XKHBIC ITPOLCHTEI.

[IpeoGpazoBanue
anreOpandecKrux BhIPAKCHHIH

-BemonHaTe npeoOpa3zoBaHus
BBIpOKCHUH, IPUMEHSST POPMYIIBI,
CBSI3aHHBIC CO CBOMCTBAMU CTEIICHEU U
norapudmoB. Omnpenensts 0071acTh
JOMYCTUMBIX 3HAUCHUM

J0rapupMUIECKOTrO
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BbIpakeHUs1. Pemate norapudmudeckue

YPAaBHEHHS.

OCHOBBI TPUTTOHOMETPUUA

OCHOBHBIE TTIOHATHUA

m  V3yunTh paguaHHBIA METON
MU3MEPEHMS YTII0B BPALICHUS U UX
CBSI3b C TPaJlyCHOM MEpOM.
N306paxaTh yrisl
BpALCHUs HA OKPYKHOCTH,
COOTHOCHTb BEIIMYUHY YIJIA C €70
PaCIOJIOKEHUEM.

| @opMyIMpOBaTh ONPEIEICHUS
TPUTOHOMETPUYECKUX PYHKIIUH 17151
YIJIOB ITOBOPOTA U JUISl OCTPHIX YIJIOB
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA U

OOBSICHATH UX B3aMMOCBS3b.

OCHOBHBIE
TPUTOHOMETPUYECKUE
TOXIECTBA

m [[puMeHSATH OCHOBHBIE
TPUTOHOMETPUYECKUE TOXKAECCTBA /IS
BBIUMCIICHUS 3HAYECHU I
TPUTOHOMETPUYECKUX (PYHKIIHI 110 OJTHOM

N3 HUX.

[TpeobpazoBaHus MPOCTEHIITNX
TPUTOHOMETPUUYECKUX
BBIPAXKEHUMN

-M3yunTh OCHOBHBIE (HOPMYIIBI
TPUTOHOMETPHUU: (OPMYJIBI CIOKECHHUS,
yABOCHUS, TPEOOPa30BaHUS CYMMBbI
TPUTOHOMETPUYECKUX (PYHKIIMIA B
MPOU3BEICHUE U MTPOU3BEACHUS B CYMMY U
NPUMEHSITh TPU BHIYUCIICHUH 3HAYCHHUSI
TPUTOHOMETPUUECKOTO BBIPAKCHUSI U
YIPOIICHHUS €TO0.

-O3HaKOMUTHCS CO CBOWCTBAMHU
CUMMETPUHU TOYEK Ha €IUHUYHOMN
OKPYXHOCTHU Y IPUMEHSITh UX JUIS BBIBOJA

dbopMyJT IpUBEICHUS

[Ipocreiimmne TpPUroHOMETPUYECKUE
YpaBHEHUS
Y HEPABEHCTBA

| Pemats o popmynam u no
TPUTOHOMETPUIECKOMY KPYTy
MPOCTEHIIINE TPUTOHOMETPUUYECKIE

YPaBHCHHUSL.
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[ [TpumeHsTH 00IIME METOBI
pellIeHns ypaBHEHUH (pUBEAEHHUE K
JUHENHOMY, KBaJpaTHOMY, METOJ]
Pa3oKEeHUs: Ha MHOKUTEIH, 3aMEHBI
NEPEMEHHON) NP PELICHUN
TPUTOHOMETPUYECKUX YPABHEHUM.

[ OtMeuaTh Ha Kpyre penieHus
IPOCTEHIINX TPUTOHOMETPUUECKUX

HEPaBEHCTB.

ApkcuHyc,
qucia

apKKOCHHYC, apKTAHT'€HC

| O3HAaKOMHTHCS C TIOHATHEM

00paTHBIX TPUTOHOMETPUUYECKUX
byHKIHH,

[ N3yunth onpenenaeHus: apKCUHYyca,
apKKOCHHYCa, apKTaHI'€HCca YHcIIa,
dbopMynupoBaTh UX, H300paxarh Ha
€AMHUYHOMN OKpPY>KHOCTH, IPUMEHATDH NPU

peLICHUN YpaBHEHUN.

OYHKINHU, NX CBO

VMCTBA U TPAOUKU

OyHKIUU
[louamue o nenpepvienocmu
@yHKyuu.

[ | O3HaKOMUTBHCS C TOHITHEM
NEPEMEHHOM, IPUMEpPaMH 3aBUCUMOCTEH
MEXTy TICPEMEHHBIMHU.

[ | O3HaKOMUTHCS C TOHITHEM
rpaduka, onpeneisaTh IPUHAICKHOCTD
TO4KHU rpaduky Gyskiuu. [To popmyme
MPOCTEHIIICH 3aBUCUMOCTH OIPEICIATh
BU/J e¢ rpaduka. Beipaxkats 1o ¢popmyiie
OJIHY TMIEPEMEHHYIO Yepe3 IPyTHe.

[ | O3HaKOMHUTBHCS C ONpeeICHUEM
byHKIMH, hopMyIHpoBaTh ero. Haxoaurts
00J1acTh ompeesIeHus U 001acTh

3HaYeHUH YHKIUH.

CaoticTBa QyHKIHH.
['paduueckas naTEpIpETALIUSL.
[Tpumepb! GyHKITMOHATBEHBIX
3aBUCUMOCTEN B PEaJIbHBIX
npoIeccax U SBJICHUIX

| O3HaKOMUTBHCS C IPUMEPAMU
(GYHKITMOHAILHBIX 3aBUCUMOCTEH B
peanbHBIX MPOIECCAX U3 CMEKHBIX
JTUCLHUTLIINH.

| O3HaKOMUTHCS C I0Ka3aTEeIbHBIMU
paccy>XJI€HUSIMU HEKOTOPBIX CBOMCTB

JUHEWHOU U KBAaJIPAaTUYHON (YHKINH,
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MIPOBOJUTH UCCIEAOBAHHUE JIMHEWHOM,
KyCOUYHO-JIMHEHHOM, TPOOHO - TMHEWHON
Y KBaJIpaTUYHON (PYHKIUI, CTPOUTH UX
rpaduxu. CTpOUTh U UUTATh IpaUKu
¢bynkuuii. MccnenoBats GyHKIUY.

| CocTaBasaTh BUA PYHKIHMH 110
JTAHHOMY YCJIOBHIO, peIlaTh 3aa4ul Ha
IKCTPEMYM.

| BoinonusaTe npeoOpa3oBaHus
rpaduka GyHKIUY.

OO6paTHbie PyHKIMH

[ W3yunts nonamue obpammuoii
@yHKyuu, ONPEACTATh BUA U CIPOUMD
epaghux oopamuotl PyHKYyuU, HaAxXo0o0Ums ee
obnacmo onpedenenus u 0oaacmo
sHauenui. [IpuMeHsTH cBOMCTBA (PYHKIIMIA
TIPY UCCIICZIOBAHUY YPaBHEHHIA U TIPU

PEIICHUH 3a/1a4 Ha OKCTPEMYM.

| O3HaKOMHTHCS C MMOHATHUEM

CJI0)KHOHM (DYHKITHH.

CrerneHHble, MOKa3aTebHbIE,
Jgorapu@mMuUecKe u
TPUTOHOMETPUYECKUE (PYHKIUH.
OO6paTHble TPUTOHOMETPUYECKUE

dhyHKIIH

[ Boruncnsate 3HaueHus: QyHKIUHU 110
3HauYeHuto aprymenTa. Onpenensrhb
MOJIO’KEHHE TOYKH Ha rpaduKe 1o ee
KOOpJMHATaM U Ha000POT.

[ ] Hcnonb30BaTh CBOMCTBA (DYHKITUI
JUIS CPAaBHEHUS 3HAUCHUHN CTENeHEH U
JorapuMoB.

[ Ctpoutb rpaduku CTENEHHBIX U
JorapuMUIEeCKuX (yHKIIHH.

| Pemats nokazarenbHble U
Jorapu@MHUUECKHe YpaBHEHUS U
HEPaBEHCTBA 110 U3BECTHBIM AJITOPUTMAaM.
| O3HaKOMUTBCS C IOHSITUEM
HEMPEPHIBHOU MEPUOINIECKON PYHKITHH,
dbopMynupoBaTh CBOICTBA CHHYCA U
KOCUHYCa, CTPOUTH UX TpapuKu.

| O3HaKOMUTHCS C TOHSITUEM
TapMOHUYECKUX KOJICOaHHUI U IPUMEPAMH

TapMOHUYECKUX KOJIeOaHMI U1 OMMCAaHUS
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IPOLECCOB B (PU3HMKE U IPYTUX 00JIACTAX
3HAHMUSL.

[ O3HaKOMHUTHCS C TIOHATUEM
pa3pbIBHOM MEPUOANYECKON QyHKIINH,
(dbopMynHupoBaTh CBOICTBA TAHTE€HCA U

KOTaHI'€HCa, CTPOUTH UX IpaduKH.

| [TpumensTh cBOMCTBA QYyHKIUN
JUISl CPABHEHHUS 3HAYCHU N
TPUTOHOMETPUUECKUX (PYHKLIMMA, IS
peleHns TPUrOHOMETPUUECKUX

YPAaBHEHHUM.

| Crtpoutb rpaduku oOpaTHBIX
TPUTOHOMETPUICCKUX PYHKIIUN U
OTpeeNATh Mo TpadvKaM UX CBOICTBA.
[ BoimonusaTe npeobpa3oBanue

rpaduKoB.

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarenbHOCTH

[ O3HaKOMHTBCS C IOHATHEM
YHCIIOBOH MOCIIEIOBATEIHHOCTH,
crioco0amu ee 3aJjaHHsl, BRIYUCICHUSMU €€
YJICHOB.

u O3HaKOMHTBCS C TIOHATHEM
npesena mociIeI0BaTeIbHOCTH.

u O3HaKOMHTBCS C BEIYUCIICHUEM
CYMMBbI OECKOHEYHOT'O YHCIIOBOTO psija Ha
pPUMEPE BBIYUCIICHUS CyMMBI
OECKOHEYHO yObIBaromIei
TeOMETPUIECKOMN TPOTPECCUH.

u Pemarp 3aaun Ha MpUMEHEHHE
bopMyITBbI CYMMBI O€CKOHEUYHO
yObIBaroIIEel TeOMETPHUUECKON

IPOTPECCHH.

[Ipon3BoaHas U ee IpUMEHEHNE

m O3HaKOMUTBCS C OHITUEM
IIPOU3BOAHOM.

m VByuuth u hopMynupoBaTh ee
MEXaHUYECKUHM U T€OMETPUUYECKUN
CMBICJT ,U3yYUTh AITOPUTM

BBIYMCIICHHS IPOU3BOJHOM HA MPUMEPE
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BBIYHCIICHUS] MTHOBEHHOM CKOPOCTH U
YIJI0BOro Ko3(pPUIeHTa KacaTeIbHOM.

m CocTaBisaTh ypaBHEHUE
KacaTeJbHOU B 00IIEM BHIE.

m BpryunTs npasuna
mudepeHIpoBaHus, TaOIHUILY
MPOU3BOJIHBIX AJIEMEHTAPHBIX
GyHKIMM, TPUMEHSTh TS
g depeHIIPOBaHUS
(GyHKIUH, 175 COCTaBIICHUS YPAaBHEHMUSI
KacaTeJIbHOM.

m V3y4nuTh TEOpPEMBI O CBSI3U CBOWCTB
GYHKIMH ¥ IPOU3BOIHOM,
dbopMynHupoBaTh UX.

m [IpoBoauTh ¢ momMonIbIO
MIPOU3BOJIHON Hcce0oBaHNe (PYHKIINH,
3aIaHHON (pOopMYIIOH.

m YCTaHaBIMBaTh CBSA3b CBOWCTB
GbYHKIIMY ¥ TPOU3BOJHOM MO MX
rpadukam.

m [[puMeHsATh NpOU3BOIHYIO JUIS
peuieHus 3a1a4 Ha HaX0XKJICHHUE
HauOO0JIBIIET0, HANMEHBIIIETO 3HAYCHUS

H Ha HAXOXKIACHHC SKCTPEMYyMa.

[TepBooOpa3Has U UHTETpal

| O3HaKOMUTBCS C IOHSITUEM
UHTETpaia u nepBooOpa3Hoii.

| N3yunTh npaBuiia BEIYUCIECHUS
nepBooOpazHoi u Teopemy HrroToHa-
JleitOHUIIA.

| Pemars 3agaun Ha CBA3b
NEepBOOOPA3HOM U €€ C MPOU3BOAHOM, HA
BBIYHCIICHUE TIEPBOOOPA3HOM /ISl JaHHOU
byHKIUY.

| Pematp 3anaun Ha npUMEHEHHE
UHTETpaa JUisi BRBIYUCICHUS PU3NIECKUX

BEJIMYUH U IJIOIIAIEN.
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YPABHEHIA U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI ypaBHEHUN
HepaBenctBa u cucteMsl
HEPABEHCTB C ABYMs
IIEPEMEHHBIMU

| O3HAaKOMHUTHCS € MPOCTEUILIUMU
CBEJICHUSIMU O KOPHSX anreOpandecKux
YPAaBHEHHM, C MOHATUSIMU UCCIEIOBaHUS
YPaBHEHHUU U CUCTEM YPaBHEHUM.

| N3yunTh TEOPUIO PAaBHOCUIBHOCTH
YPaBHEHHH U ee puMeHeHue. [loBToputs
3aIUCh PEIICHUS CTaHIAPTHBIX
ypaBHEHH, MpueMbl npeoOpa3zoBaHus
YPaBHEHHM JIJIs1 CBEICHUS K
CTaHJAPTHOMY YPaBHEHHIO.

| Pemate pannoHanbHEIE,
UPpALMOHAIIbHBIE, [T0KA3ATEIbHbIE U
TPUTOHOMETPUYECKHUE YPABHEHUS U
CHUCTEMBI.

| Hcnonb3oBaTh cBOMCTBA U IpaduKu
GbyHKIUN A5 pelieHns ypaBHEHU M.
[ToBTOpUTH OCHOBHBIE IIPUEMBI PELICHUS
CUCTEM.

n PemaTe ypaBHEHHUs, IPUMEHSS BCE
npueMsl (pa3oKeHHe Ha MHOXHUTEIH,
BBEJ/ICHNE HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKA, TpaUIECKU METOT).

[ ] Pemarts cuctemsl ypaBHEHUI,
HOPUMEHSS Pa3IMYHbIE CIIOCOOBI.
O3HaKOMHTBHCA ¢ OOIIMMHU BOIIPOCAMU
pElIeHNs] HEPABEHCTB U MCIIOJIb30BAHMS
CBOMCTB ¥ rpaduKoB QYHKITUH TTPH
pELIEHNH HEPABEHCTB.

m  Pemars HepaBEeHCTBA U CUCTEMBI
HEPABEHCTB, IPUMEHSSI pa3InYHbIC
CHOCOOBI.
| [IpuMeHATH MaTEMAaTHYECKUE

METOBI JUIsl PELLICHUS] COEPKATEIbHBIX
3aj1a4y U3 pa3IUYHbIX o0nacTel HAyKu U
npakTUKu. MHTEpIipeTHpOoBaTh
pE3yJIbTATHI, YUYUTHIBATH PEAJIbHbBIE

OrpaHUYCHUS.
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JIEMEHTBI KOMBEMHATOPUKU, TEOPUU BEPOSITHOCTEN U
CTATUCTUKU

OCHOBHBIE TTOHSITHUSA
KOMOMHATOPUKHU

W3yunTs npaBuiia KOMOMHATOPHUKH U
NPUMEHSTh TIPY PEIICHHH KOMOWHATOPHBIX
3ajad.

[ Pemats koMOUHATOpHBIE 3a7a4n
METOJIOM mepedopa U Mo MpaBuiLy
YMHOKCHUS.

[ O3HAaKOMHTBCS C TIOHATUSIMHU
KOMOMHATOPHUKHU: pa3MeLIeHUSIMH,
COUETAaHUSIMHU U NIEPECTAHOBKAMHU U
dbopMynamMu JUIsl UX BBIYUCITICHUS.
OOBSCHATH U MPUMEHATH (POPMYJIbI

JUTSL BBIYMCIICHUS pa3MeIleHuH,
NEPECTAHOBOK M COUETAHUM NIPU PEIICHUU
3ajad.

OzHakomutbes ¢ 6uHOMOM HprloTOHA

U TpeyroiabHuKoM [lackas.

[ Pemate nmpakTuueckue 3aauu ¢
UCIOJIb30BAaHUEM MOHATUHN U NTPaBUII
KOMOWHATOPHKHU.

DJIEMEHTBI TEOPHUH
BEPOSITHOCTEN

N3yunTh KJ1acCCUYECKOE OIpeiesICHUE
BEPOSATHOCTH, CBOMCTBA BEPOSITHOCTH,
TEOpEMY O CYMME BEpPOSITHOCTEM.
PaccMoTperh mpuMepbl BIYUCICHUS
BEPOSATHOCTEW. Pemrate 3anaum Ha
BBIYHMCIICHUE BEPOSTHOCTEH COOBITHH.

[IpencraBieHne JaHHBIX
(TabmuIIBl, AMATPaMMBI,

rpaduKm)

O3HaKOMHUTBHCS C MPEACTABICHUEM
YHCIOBBIX JAHHBIX U UX
XapaKTEePUCTUKAMHU.

PemmaTh mpakTHYeCKHUE 3a7aud Ha
00pabOTKy YHCIIOBBIX JIAHHBIX,

BBIYHCJICHUC UX XaPAKTCPHUCTHK.

I'EOMETPUA

[IpsimbIe M TIIIOCKOCTH B
IIPOCTPAHCTBE

| ®opMyIMpOBaTh U IPUBOAUTH
JI0Ka3aTeJIbCTBA IPU3HAKOB B3aUMHOI'O
PaCIIOJIOKEHUS NPAMBIX U ITIOCKOCTEMN.

Pacrnio3naBath Ha YCPTCIKAX U MOJCIIAX

29




pa3IuYHbIC CIIy4au B3aMMHOTO
PaCIIOJIOKEHUS NPSAMBIX U TUIOCKOCTEM,
apryMEHTHPOBATH CBOU CY’KJICHUS.

| @opMyIMpOBaTh ONPEIEICHUS,
IIPU3HAKYU U CBOMCTBA NApAJIEIbHBIX U
NEPNEHIUKYISPHBIX IIIOCKOCTEN,
JBYTPAHHBIX U JIMHEHMHBIX YTJIOB.

BBINOIHATE MOCTPOECHUS YTIIOB MEXAY

IPSAMBIMH, IPSIMOH U IJIOCKOCTBIO,

MEXY INIOCKOCTSMHM [0 ONIMCAHUIO U

pacno3HaBaTh UX Ha MOJCIIAX.

[ | [IpuMeHATH IPU3HAKU U CBOMCTBA
PacIONOKEHHUS NPSIMBIX U IIJIOCKOCTEN ITPU
pemieHuu 3aaa4. M300paxars Ha pUCyHKax
Y KOHCTPYHMPOBAaTh HA MOJEIISAX
NEPHEHANKYISAPBI U HAKIIOHHBIE K
IJIOCKOCTH, TIPSIMBIE, MTapajliesIbHbIC
IUIOCKOCTH, YIJIBI MEXy NPSIMOHN U
IUIOCKOCTBIO ¥ 00OCHOBBIBATh IOCTPOCHUE.

n Pemats 3aaun Ha BEIYHCICHUE
reOMETPUYECKHUX BeIU4nH. ONuChIBaTh
pPaccTOsIHME OT TOYKHU J0 IIOCKOCTH, OT
IPSIMON 10 MIIOCKOCTH, MEXIY
IUIOCKOCTSIMU, MEXy CKPEIIHBAIOIINMHU
IPSIMBIMH, MEXy TIPOU3BOJIbHBIMU
¢urypamu B IpOCTPaHCTBE.

[ ®opMyIupoBaTh U JOKa3bIBaTh
OCHOBHBIE TEOPEMBI O PACCTOSTHUAX
(TeopeMmsl CyILIECTBOBAaHUs, CBOICTBA).

[ N300pakaTh Ha yepTexax u
MOJIEJISIX PACCTOSHUS U 0OOCHOBBIBATh
CBOM CykaeHMs. OnpenenaTs U BBIYUCIATD
paccrosiHus B pocTpaHcTse. [IpuMeHsaTh
(bopMyJIBI U TEOPEMBI IITTAHUMETPHUH IS

pelieHus 3a/1ay.

| O3HaKOMUTBCS C IOHSITUEM
napajuIeIbHOTO MPOSKTUPOBAHUS U €TI0
cBoiicTBaMu. Popmyauposams meopemy o
NIOWAOU OPMO2OHATILHOU NPOEKYUU
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MHO20Y20/IbHUKA.

[IpumMensTh Teoputo it 000CHOBAHUS
MMOCTPOEHUM Y BBIYUCIICHUI.
ApryMeHTUPOBATh CBOU CYXIAECHUS O
B3aMMHOM PacCIOJI0KEHUN

IPOCTPAHCTBEHHBIX PUTYD.

MHororpanHuku

[ | OnuceIBaTh U XapakTepPU30BaTh
pa3IMYHbIE BUIBI MHOTOTPAHHUKOB,
MEPEUYUCIIATh UX DJIEMEHTHI U CBOMCTBA.

| N306pakaTh MHOTOTPAaHHUKHU U
BBITIOJIHSITH TTIOCTPOCHUS HA N300paKEHUIX
Y Ha MOJICJISIX MHOTOTPAaHHHUKOB.
BpraucnaTe TUHENHBIE DJIEMEHTHI U

YIJIbI B TPOCTPAHCTBEHHBIX
KOH(UTYypanusx,

apryMEHTHUPOBATH CBOM CYKJICHHUSI.

[ | XapakTepu3oBaTh U U300paxaTh
CEUYEHUS, pa3sepmKu MHO202PAHHUKOS,
BBIYMCIITH IJI0IAIM TOBEPXHOCTE.
Ctpoutsb npocreifiiue ceueHus Kyoa,
npu3Mbl, upamMuabl. [IpuMeHaTs GakTel u
CBEJICHHUS U3 IIJITAaHUMETPUU.
O3HaKOMUTBCS C BUJAM CUMMETPHIL B
IPOCTPAHCTBE, POPMYIUPOBATH
ONpEeIETICHUs U CBOICTBA.
XapaKkTepu30BaTb CHMMETPHUU TEN
BpalIE€HUsS U MHOTOTPAHHUKOB.

[ [IpyMeHsATh CBOMCTBA CHMMETPUU
[P PELICHUH 3a]a4.

| Hcnonb3oBaTh mpuoOpeTeHHBIC
3HAHUS U1 UCCIIEIOBAHUS U
MOJEIUPOBAHNS HECIIOKHBIX 3a/1a4.

| N300paxaTh OCHOBHBIE
MHOTOTPaHHUKH U BBIIIOJHATH PUCYHKH I10

YCJIOBHAM 3aaa4.

Tena 1 NOBEPXHOCTH BpaILCHHUS

[ O3HAKOMHUTHCS C BUIAMU TENI
BpalieHus, GopMyIupoBaTh Ux
ONPEAEIICHUS U CBOKCTBA.

u DopMyIMpOBATH TEOPEMBI O
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CEUYEHUHU I1apa MIOCKOCTHIO U O MIIOCKOCTH,
KacaTelbHOU K cepe.

| Xapaktepu3oBaTh U U300paxaTh
TeJa BpaIleHHUs, UX Pa3BEPTKH, CCUCHHSI.

[ ] Pemrate 3agaun Ha MOCTpOEHUE
CEUYCHUH, HA BHIYUCIICHUE JJIVH,
pacCTOSsIHUM, YTJI0B, IIOIMIAACH.
[IpoBoaUTH TOKA3aTEIBHBIE PACCYKIACHUS
P PEIICHUH 3a]1a4.

| [IpuMeHATH CBOMCTBA CHMMETPUU
MIpU PEIICHUH 3a]1a4 Ha TeJia BpallleHUs], Ha
KOMOHWHAIIUIO TeJ.

N300pakaTh OCHOBHBIC KPYTJIbIC TENa U

BBIIIOJIHATH PUCYHOK ITI0 YCJIOBHIO 3a1a4U.

I/ISMCpCHI/IH B Ir€OMCTpHHA

O3HaKOMUTHCS C TOHATUSMH TUIOIIAAH

1 00beMa, aKCHOMaMH U CBOMCTBAMU.
Pemate 3a1aun Ha BBIUKCIICHUE
IoHIaied MIOCKUX GUryp, NpUMeHssI
coOTBeTCTBYIOIIME (POPMYIIbI U (PAKTHI U3
IUTAHUMETPUH.

[ N3y4unTh TEOpEMBI O BBIYUCICHUN
00BEMOB MPOCTPAHCTBEHHBIX TEJI, PEIIATh
3a/lay¥ Ha IPUMEHEHNe GopMyIl
BBIYHCIICHUSI 00BEMOB.

[ N3yuutb popMyIibl 11t
BBIYHCIICHUS TUIONIA/IeH TOBEPXHOCTEMN
MHOTOTPAaHHUKOB U TEJ BpAIEHUSI.
O3HAaKOMHUTBHCS C METOJIOM BBIYHUCTICHUS
TUTOIIA/IA TIOBEPXHOCTH CEPHI.

| PemaTe 3a71aun Ha BBIUUCIICHUE
TJIOIIA/IEN TTOBEPXHOCTHU

IIPOCTPAHCTBEHHBIX TEIL.

KoopanHatel 1 BEKTOPBI

[ | O3HaKOMHTHCS C IMMOHATHEM
BEKTOpa.

N3y4uTh ekapTOBY CUCTEMY KOOPAUHAT B
MPOCTPAHCTBE, CTPOUTH M0 33JIaHHBIM
KOOpPJIMHATaM TOYKU U INIOCKOCTH,

HaxXO0JUTb KOOPAWHATHI TOYCK.
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| Haxonuts ypaBHeHUSA
OKPYHOCTH, c(epbl, INIOCKOCTH.
BpraucnsaTe paccTOSHHS MEXIY TOUKaAMU.
N3yunTh CBOMCTBA BEKTOPHBIX

BEJINYMH, [TPAaBUJIA PA3JI0KEHUSI BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, ITPAaBUIIA
HAaXO0KJICHUs KOOPIUHAT BEKTOPA B
IIPOCTPAHCTBE, IpaBUa ICUCTBUH C
BEKTOPAMM, 33JaHHBIMH KOOPJIAUHATAMH.

| [IpuMeHATH TEOPHUIO TIPU PEIIEHUN
3a/1a4 Ha JEUCTBUS ¢ BeKTopaMu. M3yunTh
CKAJIIPHOE IIPOU3BEJICHUE BEKTOPOB,
BEKTOPHOE YPaBHEHHUE MPAMOU U
IJIOCKOCTH.

[IpuMeHATH TEOPHUIO NIPU PELLICHUH 3a/1a4
Ha JICMCTBHS C BEKTOPaMHU, Ha
KOOPJIMHATHBIA METOJl, HA TPUMEHEHNE
BEKTOPOB /ISl BBIYMCIICHNS BEJIMUUH YTJIOB
Y PACCTOSIHUU.

O3HaKOMHUTBCS C TOKA3aTeIbCTBAMHU
TEOPEM CTEPEOMETPHUH O B3AUMHOM
PacoJIOKEHNUH MPSIMBIX U IUIOCKOCTEH C

HCIIOJIb30BAHUCM BCKTOPOB.
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