MUHUCTEPCTBO HAVKU U BBICILIEI'O OBPA30BAHM S POCCUMCKOM ®EJEPALIUNA

®EJIEPAJILHOE 'OCYJIAPCTBEHHOE BIO/[PKETHOE ITPO®ECCUOHAJIBHOE
OBPA3OBATEJIbHOE VUPEXJIEHUE
«bPATCKHWH LEJIJTFOJIO3HO-BYMAXKHBIN KOJITEJK»
(®I'BIIOY «BLBK»)

PABOYAS ITIPOTPAMMA YYEFHOM JUCHUTIJIAHBI

MareMaTHKa

CnenuanbHOCTh

09.02.07 MadopmanioHHBIE CUCTEMBI M TIPOTPAMMHUPOBAHHE

KBanudukanus BeITyCKHUKA

[Iporpammuct

AOKYMEHT MNOAMNUCAH 3MEKTPOHHOW NOAMNUCHIO

Ceptndukat 18A3094FEBF2B0800D42161C58EE13A7
Bnapeney FAPYC MUXAWN BUKTOPOBKMY
[Oeictantened ¢ 24.11.2023 no 16.02.2025

Bparck, 2024




PaGouas mporpamMma yueGHOM JMCIHMILIHHBI paspaGoTana Ha ocHOBe dDeepasbHOrO
rOCyJJapCTBEHHOTO  00pa3soBaTeNbHOTO  CTaHIApTa  CpeJHEro  MpodeCcCHOHATHHOTO
obpazoBamuss mo  cmemmamsHOCTH  09.02.07 UHOpMAnMOHHEIE  CHCTEMBI H®
nporpammupoBanue ot 09.12.2016 Ne 1547

Opranmzanus-paszpaborunk: ®I'BIIOY «BLIBK»

Pa3zpaboTuuk:

Crenanosa 11.®., npenonaBarens kabenpsl (GpU3MKO-MATEMATHUECKAX U COLMATBHO-
IryMaHUTapHbBIX JHCIHILIAH

PaccMotpena Ha 3aceanny kadepbl HHPOPMAMOHHEIX CHCTEM, TPOrPAMMHPOBAHHS
M aBTOMATH3allHi{ s

or«g » L. 2024r.
Ipotoxon NeZZ”

YTBepxae am.upekropa o [10uT

— P.A.Oprnosa
or«By L6 2024 .




COJIEP’KAHUE
1 IIACIIOPT PABOYEM ITPOTPAMMBI YUEBHOU
JACLHUIIINHBI

2 CTPYKTYPA U COJIEP)KAHUE YYEBHOU
JICLIMTIJIVHDI

3 VCJIOBHUSI  PEAJIM3AIIUU YYEBHOM
JIUCLIUITJIMHBI

4 KOHTPOJIb MW  OLEHKA  PE3VJIbTATOB
OCBOEHU S YYEBHOM JJUCLIUITJIMHBI

27

28



1 MACIIOPT PABOYEN IMPOT'PAMMBI YYEFHOU JUCITATLIAHBI

Marematuka
1.1 O6nacTe npuMeHeHnst padodeil NporpaMMbl
Pabouas mporpamMa y4eOHON NUCIMIUIMHBI SBISETCS YaCThIO MPOTPAMMBI MOATOTOBKU
CHEIMAMCTOB cpenHero 3BeHa B coorBercTBuUM ¢ PI'OC mo cnemumanbeHocTrn  09.02.07
WudopmanoHHbIE CHCTEMBIN POTPaMMHPOBAHUE

1.2 Mecto y4yeOHOH AMCUMIUIMHBI B CTPYKType HPOrpaMMmbl NOATOTOBKH
CIEeLUAJMCTOB CPeHEro 3BeHa:
VYuebHas JUCLUIUIMHA «Maremaruka» ABJIACTCS npoHIEHON LUKIIa
00111€00pa30BaTENHHOM MOATOTOBKU CTYICHTOB.

1.3 Heau u 3agaum y4eOHOH AMCUMIUIMHBI — TpPeOOBaHUA K pe3yJjbTaTaM
O0CBOCHHS Y4eOHOM IMCHUIINHBI:

B pe3synbpTaTe ocBoeHUs yu4eOHOM AUCIUTUIMHBI O0YyUYaIOIIHICS JOJKEH YMETh:

L BBIIIOJIHATH apI/I(bMeTI/I‘—IeCKI/Ie }IeﬁCTBHﬂ Hag 4YucilIaMHu, COo4Y€Tass YCTHBIC H
IMUCBbMCHHBIC TMPUEMBI; HAXOIWUTb HpI/I6J'II/I)KeHHBIe 3HAYCHUA BCJIMYMH W TOTPCIIHOCTH
BBILIHCJIeHHfI; CpaBHUBATH YMCJIOBBIC BBIPAKCHU A,

° HaXO0IUTh 3HAYCHUSA KOpH:, CTCIICHU, .]'IOl"apI/I(i)Ma, TPUTOHOMETPHUYCCKUX
BBIpa)KeHI/II\/'I Ha OCHOBC OIIPEACICHUA, HCIOJb3Yyd IpPHU H€O6XOJII/IMOCTI/I HHCTPYMCHTAJIbHBIC
CPEICTBA; MOJIb30BATHCS MPUOIMKEHHOM OIIEHKOM MPH MPAaKTUYECKUX pacyeTax;

o BBITIOJIHATh MPEOOpa30BaHME BBIPAKEHUM, NPUMEHSS (QOPMYNbI, CBS3aHHBIE CO
CBOWCTBAMHM CTETICHEH, TOTapru(PMOB, TPUTOHOMETPHUECKHUX (DYHKIIHIA;
o HCI0JIb30BaTh MPUOOpPETEHHBIE 3HAHUS U YMEHHSI B MPAKTUYECKOU JESITETbHOCTU U

MOBCEIHEBHOM >KU3HU MJIsl MPaKTUYECKUX pacueToB Mo ¢GopMmynam, BKiIoudas (QOpMYIIbL,
coJiepiKallue CTEeNeHU, PaJuKalbl, JJOrTapu(pMbl U TPUTOHOMETpHUYECKUE (YHKIMH, HUCTOIb3Ys
MIpU HEOOXOIMMOCTH CIIPABOYHBIE MAaTEPUaJIbl U MPOCTEHUIITNE BHIYUCIUTEIbHBIE YCTPONCTBA;

. BBIYMCIIATh 3HAYCHHS 110 3aJaHHOMY 3HAYCHHIO apryMeHTa IIPHU Pa3IMYHBIX
croco0ax 3agaHus QyHKINH,

. OTIPEJICNIATh OCHOBHBIC CBOMCTBA YHCIIOBBIX (YHKIMH, HJUTFOCTPUPOBATH MX Ha
rpadukax;

. CTpOUTh TpadUKH H3YyYCHHBIX (DYHKIMH, WUTFOCTPUPOBATH MO TpaduKy CBOMCTBa
AJIEMEHTAPHBIX (PYHKITHI;

. WCIIOJIb30BaTh MOHATHE (DYHKIIMU JIJIsl ONTMCAHUS U aHAJIN3a 3aBUCUMOCTEH BEIIHMYMH,

. UCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHS B MPAKTHYECKON JIEATEILHOCTH U

MOBCEIHEBHON J>KM3HMU JJIS OMHCAHMS C TMOMOUIbI0 (YHKUUN Ppa3IUYHBIX 3aBHCHUMOCTEH,
MIpeICTaBJICHHs UX TpadUdecKu, UHTEPIpETaIliy rpaduKoB;

. HaXOJHUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIINA;

. WCIIOJIb30BaTh TMPOU3BOJHYIO JJIsi TPOBEIACHHS MPHUOTMKEHHBIX BBIUMCICHUH,
pemarh 3aJayd MPUKIAJHOTO XapakTepa Ha HaXOXKJIeHHE HauOOJBIIEr0 W HaWMEHBIIETO
3HAYEHUS;

° BBIUYUCIIATE B HpOCTeI\/’IH_II/IX CIydadx I1uiomaan u 00BEMBI C HCIIOJIb30BaHUEM
OMPpCACIICHHOI'O NHTErpajia,
L4 HCIIOJIb30BAaTh HpHOGpeTCHHHC 3HAHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTH U

MIOBCEIHEBHOM MW3HU U1 pELIeHMs 3ajad, B TOM YHCIE COLMAIbHO-DKOHOMMUYECKHUX U
¢u3nyeckux, Ha HaWOOJBIIME M HAUMEHbIIME 3HAYEHHUS, HAa HAXOXKJCHHE CKOPOCTH H
YCKOpEHUS;



. peuiath panuoHaIbHbIe, TOKa3aTeNbHbBIE, IOTAPUPMUIESCKHE, TPUTOHOMETPHUICCKHE
YPAaBHEHUS, CBOASAIIMECS K JIMHEHHBIM M KBaJpaTHbIM, a TaKKE€ aHAJIOTMYHbIE HEPABEHCTBA U
CHCTEMEI;

. MCIOJBb30BATh TPaPUUECKUI METO]] peIlIeHHUs YPaBHEHH U HEPABEHCTB;

. n300pakaTh Ha KOOPAWHATHOHN IUIOCKOCTH DPEUICHUS YpaBHEHH, HEPaBEHCTB W
CHUCTCM C IBYMA HCU3BCCTHBIMU,

L4 COCTaBJAATb KW pPCIIaTb YPAaBHCHUA KW HCPABCHCTBA, CBA3BIBAIOIIUC HCHU3BCCTHBLIC
BCJIMYMHBI B TCKCTOBBIX 3aJadyax,

L4 HCIIOJIB30BAaTh HpI/I06peT€HHI)I€ 3HAaHUA U YMCHUS B Hp&KTPI‘ICCKOfI JACATCIBHOCTH U

HOBCG[[HGBHOﬁ KHU3HU JIA HOCTpO@HI/ISI U HUCCICO0OBAHUA HpOCTCﬁHIHX MAaTEMATUYCCKUX
MOJIeTICH;

) pemaTh MPOCTeHIMe KOMOMHATOpPHBIE 3a/Jadyd METOJOM Tepedopa, a TakXkKe C
HCIIOJIb30BAHUEM H3BECTHBIX (POPMYIT;

° BBIYMCIIATh B MPOCTEHIINX CIydasX BEPOATHOCTH COOBITHH Ha OCHOBE IMOJCcueTa
YHClIa HCXOJ0B;

L] HCIIOJIB30BAaTh HpI/IO6peT€HHI)I€ 3HAHUA 1 YMCHI/HI B Hp&KTH‘-ICCKOfI JCATCIIBHOCTU U
HOBCGHHGBHOfI JKU3HU JI1 aHaJIn3a peaJ'H)HI)IX YHUCJIOBBIX JaHHBIX, HpC}ICTaBJ'IeHHI)IX B BHJEC
rpaduKoOB U Auarpamm, a Takxe JUIs aHaau3a HHGOPMaIMU CTATUCTHYECKOTO XapaKTepa;

. pacro3HaBaTh Ha YepTeKaX M MOJENAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHTH
TpeXMepHBIE OOBEKTHI C UX ONMCAHHUSIMHU, H300paKESHUSIMHU;

o OTIMCBHIBATH B3aUMHOE PACTIOJI0KEHHUE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

o aHAM3UPOBATh B TPOCTEHIIUX CIIydasX B3aMMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

o n300paxxaTh OCHOBHbIE MHOTOTPAHHUKHU U KPYTJIbl€ TeJa; BBIMNOJHITH YEPTEKU 10
YCIIOBHUSM 33]1a4;

o CTPOUTH MPOCTEHUIINE CEeUeHUS Ky0a, MPU3MBbI, TUPaAMU/IbI;

o pemary IJIaHUMETPUYECKHEe M TPOCTEHIINe CTEepeoOMETpUUYECKHue 3aJadyd Ha
HaX0XJIEHUE TeOMETPUUYECKUX BEITUUHH;

o WCII0JIb30BATh MPU PEHICHUH CTEPEOMETPUUECKHX 3a/1a4 MJIaHUMeTpudeckue (hakTbl
Y METO/IBI;

o MIPOBOJIUTH JI0KA3aTEeIbHbIE PACCYXKACHUS B X0/I€ PELICHUS 3a/a4;

o WCII0JIb30BaTh MPUOOPETECHHbIC 3HAHUS U YMEHHSI B MPAKTUYECKOU JESITEIbHOCTU U

MOBCEIHEBHOM JKM3HM JJIs HCCIEAOBaHUSA (MOJAEIUPOBAHUSA) HECIOXKHBIX IMPAKTUYECKUX
CUTYaIlMil Ha OCHOBE M3y4YEHHBIX (DOPMYII U CBOWCTB GUTYp, a TAKKE BHIYMCICHUS 00HEMOB U
IoN[aied TMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI IMpPH pPEIIEHUH MPaKTHYEeCKUX 3ajad,
UCIOJIb3YS MPU HEOOXOIUMOCTH CIIPABOYHUKHU U BHIYUCIUTENbHBIE YCTPOICTBA.

B pesynbraTe ocBoeHust yueOHOM AUCHUIUIMHBI 00y4aromuics JOHKEeH 3HATh:

° 3HaUEHUE MATEeMAaTUYECKON HAyKu JJIs pPelleHus 3a/1ady, BOSHUKAIOUIUX B TEOPHUH U
MIPAKTHKE; MUPOTY U B TO K€ BPeMsI OTPAaHHUEHHOCTh MPUMEHEHUSI MaTeMaTHYECKIX METOJ0B
K aHaJIM3y U UCCIIEJIOBAaHUIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIECTBE;

° 3HAQUEHHE TMPAKTUKA W BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTuKe s
(dbopMHUpOBaHHST M PA3BUTUS MaTEMaTHUYECKOW HAyKH; HCTOPHUIO DPAa3BUTHS TOHITHUS 4YHCTA,
CO3/IaHUsI MaTEMAaTUYECKOT0 aHaJln3a, BOSHUKHOBEHMS U Pa3BUTHUS TEOMETPUH;

L4 YHI/IBepcaJ'ILHHﬁ XapaKTep 3aKOHOB JIOTUKH MAaTEMAaTUYCCKHUX paCCY)KI[eHI/II\/‘I, ux
IMPUMEHUMOCTDb BO BCEX 00J1aCTAX YEIIOBCUYECKOU ACATCIBbHOCTH,
L4 BCpOHTHOCTHLIfI XapaKTep pa3JIMYHBIX MTPOLECCOB OKPYKAOIICTO MUPA.



OcBoenre comepkaHus y4eOHOUW AMCHMIUIMHBI «MartemaThka»  00ecleurnBacT
JOCTIKEHUE 00YJaIOIUMUCS CIIEAYIOMINX PE3yabTaTOB:

J JIMYHOCTHBIX:

—  c(hOpMUPOBAHHOCTh MPEJICTABICHUA O MaTeMaTWKe KaK YHHMBEPCAJIBHOM S3BIKE
HayKH, CPEICTBE MOJCIMPOBAHUS SBJICHUH U MIPOLIECCOB, UJIEAX U METOJIaX MaTEMaTUKU;

—  TIOHMMaHHE€ 3HAYMMOCTH MAaTE€MaTHKU I HaydHO-TEXHHYECKOro Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHUS K MAaTeMaTHKE KaK K YacTH OOIIEYEeIOBEUECKOW KYIbTYPHI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaT€MaTUKH, 3BOJIIOLUEH MAaTEMAaTHYECKUX UIEH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOPaYKEHMS,
QITOPUTMUYECKON KYIbTYpbl, KPUTUYHOCTH MBIIUICHUS HAa YpOBHE, HEOOXOIUMOM st
Oynymieid  mpoeCcCHOHATIBHON  NEATeNbHOCTH, JUIS  TPOJOJDKEHHMs OoOpa3oBaHHS U
caMm000pazoBaHUS;

—  OBIJIQJICHUE MATEeMAaTHYECKUMHU 3HAHUSIMH U YMEHHUSIMH, HEOOXOJUMBIMH B TIO-
BCEJIHEBHOM >KM3HH, IS OCBOEHHUS CMEXHBIX €CTECTBEHHOHAYUHBIX JUCIUIUINH U JUCIUIUIMH
podeccHoOHAIbHOTO IMKJIA, JJIs MOJydeHHs oOpa3oBaHHMs B 00JacTsIX, HE TPeOYOIMX
yrayOJIeHHONH MaTeMaTHYeCKOM MOArOTOBKHY;

—  TOTOBHOCTh M CTIIOCOOHOCTH K 0Opa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUN BCEH JKM3HM; CO3HATENbHOE OTHOILEHHWE K HEMPEephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICTITHON MPOGECCUOHAITBHON U 0OIIIECTBEHHOU e TETFHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPUECKON M OTBETCTBEHHOM

—  OTHOILIEHHE K MNpOo(ecCHOHATBHOW IEsTeNbHOCTH KaK BO3MOKHOCTH Y4YacTHS B
pEIIeHUH JMYHBIX, 00IECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOIIEM;

o MeTanpeiMeTHbIX:

—  YMEHHE CaMOCTOSTEIbHO OMNPENeNATh LETU ACSITEIbHOCTH M COCTaBJISATh IUIAHBI
NesITeNIbHOCTH;

—  CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIEATEIHHOCTS;
HCII0JIb30BaTh BCE BOBMOYKHBIE PECYPCHI JUIS JOCTHXKEHHUSI TOCTaBJICHHBIX LIEJIEH U peanu3aiuu
IJIAHOB JIESITEIbHOCTH;

—  BBIOMpATh YCIEUIHBIE CTPATETHH B PA3IMUHBIX CUTYAIUX;

—  yMEHHUE NPOJYKTHBHO OOHIAThCSI U B3aMMOJICHCTBOBATH B IMPOLECCE COBMECTHOM
NEeSITeIbHOCTH, YYMUTHIBATh IO3ULUU JPYTUX YYAaCTHUKOB JESATENBbHOCTH, 3((eKTUBHO
pazpemiatb KOHQIUKTHL;

—  BJaJICHUE HaBBIKAMU IO3HABATEJIbHOM, y4eOHO-HUCCIENOBATENIbCKOW U MPOEKTHOMN
NesITeIbHOCTH, HaBbIKaMU pa3pelIeHus! MpooieM;

—  CHOCOOHOCTh M TOTOBHOCTh K  CAMOCTOSTEIBbHOMY IOMCKY METOJOB pEeLICHUS
MPAKTUYECKUX 3a7a4, IPUMEHECHUIO PA3IMYHBIX METOJ0B MO3HAHUS;

—  TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSIT€IbHOU MH(OPMAIMOHHO-TI03HABATEILHOMN
NEeSITeNbHOCTH, BKJIIOYas YMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX HH(OPMAIIHH,
KPUTHYECKH OIEHUBATh M HWHTEPIPETHPOBATh WH(GOPMALMIO, TOIYy4aeMyl M3 Pa3IUYHBIX
HCTOYHUKOB; BJIAJICHUE S3bIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO H3Jararhb
CBOIO TOUKY 3pEHUSI, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

—  BJaJIcHUE HaBBIKAMH IO3HABATENbHON pe(dIeKCUU KaK OCO3HAHHUS COBEPIIACMBIX
JNEHUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB U OCHOBAHWI, TpaHUI] CBOEro
3HaHUS M HE3HAHU, HOBBIX [TO3HABATENbHBIX 33J]a4 U CPEACTB JJIs UX JOCTHKEHHS;

—  IIeNeyCTPEeMIIEHHOCTh B MOHMCKaX M TMPUHSATHU PEIICHUN, COOOpa3UTENbHOCTh H
WHTYUIUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTaBICHU; CIIOCOOHOCTh BOC- MPUHUMATH
KpacoTy U TapMOHUIO MHUPA;

L4 NpeaIMETHBIX:
— C(bOpMI/IpOBaHHOCTB I'IpeI[CTaBJ'ICHI/Iﬁ O MaT€MAaTHKEC KaK 4aCTu MHpOBOfI KYJIbTYPBI U
MECTC MATCMATUKU B COBpCMCHHOﬁ WBUIIM3all1H, croco0ax OMHMCAHUS  SIBICHUM
6
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peaTbHOrOMHUpAa Ha MaTeMaTHYeCKOM  SI3bIKE; C(HOPMHUPOBAHHOCTb MPEACTABICHUH O
MaTeMAaTHYEeCKUX TMOHATUAX KaK BaXKHEUIIMX MATEeMaTHYECKUX MOJEINSX, MO3BOJISIIOLIUX
ONMCHIBATh U M3Yy4aTh pa3HbI€ IPOLIECCHI U SBJICHMUS;

—  TIOHMMaHHE€ BO3MOXHOCTH aKCHOMAaTHUYECKOI'O IIOCTPOEHMSI  MaTeMaTHYECKUX
TEOpUH;

—  BIJAJIeHUE METOJaMH JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHMS, YMEHHE UX IpUMeE-
HSATh, IPOBOJUTH JOKA3aTEJIbHBIE PACCYKJICHUS B XOJI€ PEIICHUS 3a/1a4;

—  BJIaJICHUE CTAaHJAPTHBIMU IIPUEMaMU PELICHUS PAIMOHAIBHBIX U UPPALIUOHATBHBIX,
MOKa3aTeIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHHN M HEPABEHCTB, UX CHCTEM;
HCI0JIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpPaMM, B TOM YHUCJIE JUIS [10- UCKA MYTH PELICHUS
Y WUTIOCTPALMK PEIlieHUs] ypaBHEHUI 1 HEPABEHCTB;

—  c(OpMUPOBAHHOCTH MPEJCTABIEHUNH OO0 OCHOBHBIX MMOHSATUSAX MAaTEMaTUYECKOTO
aHaJlu3a W UX CBOICTBaX, BIAJCHHE YMEHHEM XapaKTepU30BaTh IOBEACHHE (YHKIHMH,
MCI0JIb30BAHNE TIOJYYEHHBIX 3HAHUM JUIsl ONTMCAHUS M aHaIM3a peajbHbIX 3aBUCHUMOCTEN;

—  BJIaJICHWE OCHOBHBIMHU TIOHSTHSIMU O TUIOCKMX U TPOCTPAHCTBEHHBIX T'€OMETpHYE-
CKUX (UTypax, UX OCHOBHBIX CBOMCTBAX;

—  c(OpMHUPOBAHHOCTh YMEHHMSI pacro3HaBaTh reOMETpHUUECKHe (PUTYphl HA YEepTexKax,
MOJENSAX U B peaibHOM MHPE;

— MIPUMEHEHHE W3YYCHHBIX CBOMCTB T€OMETPUUYECKUX PUTYP U POPMYIT ISl perieHus
reOMEeTPUUYECKUX 33/1a4 U 33/1a4 C MPAKTUYECKUM COJIepKaHUEM;

— c(OpMUPOBAHHOCTh NPEJCTABICHUNA O MIpoIEeccax U SBIEHUSX, UMEIOIIUX BEpO-
SITHOCTHBIH XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaTbHOM MHUPE, OCHOBHBIX IMOHSTHSIX
3JIEMEHTAPHOUN TEOPUH BEPOSTHOCTEM;

— YMEHMH HAaXOIUTh W  OIIGHUBATh  BEPOSTHOCTH HACTYIUIEHUS COOBITHIl B
MPOCTEMIINX NIPAKTUYECKUX CHUTYAlUAX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHNS TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMMm Ipu
penieHun 3aay.

Hpouecc HU3YUYCHUA NMCHUIITIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CICOYIOMIUX KOMHeTeHHHﬁZ

OK O01.BwiOupate cmocoObl pemieHuss 3aad  Opo(ecCHOHATBLHON  JEATEILHOCTH
MIPUMEHUTEIIBHO K Pa3JIM4YHbIM KOHTEKCTaM.

OK 02. Hcnonw3oBaTh COBPEMEHHBIE CpEICTBAa MOMCKA, aHajiuM3a M HWHTEpIpETauU
uHpopmauud M UHOOPMALMOHHBIE TEXHOJOTUHM JUIsl BBINOJHEHHS 3a1ad MpodeccnoHaIbHOM
NEeSTENbHOCTH.

OK 03. IlmanupoBaTh W peaM30BBIBATH COOCTBEHHOE MPO(EeCcCHOHANBHOE U JMYHOCTHOE
pa3BHUTHE, MNPEANPUHUMATEIBCKYIO [EATEIIbHOCTh B TMpodeccHOHANbHONU cdepe, HCHOIb30BaTh
3HAHMUSI 110 TPAaBOBOM U (PUHAHCOBOW I'PAaMOTHOCTH B PA3NIUYHBIX KU3HEHHBIX CUTYaIIUSIX

OK 04. D¢ddexTrBHO B3aNMOICHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH IE.

OK 05.0cymecTBasATh YCTHYIO M HMCbMEHHYI0 KOMMYHUKAIUIO HAa TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @eaeparuu ¢ yueToM 0COOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

OK 06. [IposiBIATH Ipak1aHCKO-MATPUOTHUECKYIO MO3ULHUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE HA OCHOBE TPAIMLIMOHHBIX POCCUICKUX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEN, B TOM YHUCIIE
C Y4YeTOM TapMOHM3allMd MEKHAIMOHAIBHBIX M MEXKPEIUTHO3HBIX OTHOILIECHWM, MPUMEHAThH
CTaHJApThl aHTUKOPPYIIIMOHHOTO TIOBEACHUS

OK 07. CozeiicTBOBaTh COXpaHEHHIO OKPYXKAIOLIEH cpelibl, pecypcocOepekeHII0, TPUMEHSTh
3HaHUS 00 U3MEHEHUU KJIMMATa, IPUHIIUIIE OePEXKIMBOTO MPOU3BOICTBA, YP(PEKTUBHO IEHCTBOBATH
B UpE3BbIYANHBIX CUTYALIUSX.



2 CTPYKTYPA U COJEPXKXAHUE YUYEFHOU JUCITATLIAHBI

Bua yueOHo# padoThl O0bem yacoB
MakcumalibHast yuyeOHasi Harpy3ka (Bcero) 326
Oobs13aTesibHAS ayIUTOPHAsI y4ueOHAasi HATPY3Ka (Bcero) 312

B TOM YHCIJIC:

1ab0paTtopHbIe pabOTHI -

MIPAKTUYECKHUE 3aHITH 142

KOHTPOJIbHAsI paboTa 1

KYPCOBOM MPOEKT -

camocTosiTeNbHas paboTa 00yJaromerocs

KoncyiabTanumn 8

IIpomexyTrouHas arrectanys B popMe KOHTPOJIbHOM pabOThI, SK3aMeHa 6




2.1 TemaTnyecKkHuii IJIaH U cojiep:KaHMe Y4eOHOH JUCHMILIMHBI MaTeMaTHKa

KoJu1-Bo yacoB o
pasaenam u
TeMaM OcBa | Ypose
HaumMeHoBaHMe = Az eMble Hb
Ne . s 2. TpeOGoBaHnue K pe3yJbTaTaM 0CBOCHUS
3aHSATHH, 1a00paTOPHbIE U MPAKTHYECKHUE S E X 3jieMe | 0CBOeH
3aHATHUSA o RS- AUCIHUIIMHBI
3aHATHUSA o s E S8 HTbI us
L = =
> =)
2 =3 &E KOMII
]
= £ eTeHI
Q (v
= Hn
1 2 3 4 3)
Pazgen 1 IloBTOpeHue Kypca MaTeMaTHKH OCHOBHOM 18
HIKOJIbI
Tema 1.1 Ilenp m 3agaun MaTeMaTUKU MPU OCBOCHUU 2 3HaTh: 3HaueHWe MareMarnueckod Hayku s | OK 01
CIIELIMAJIBHOCTHU penieHus 3a/1a4, BOSHUKAOIIKUX B TeopuH U npaktuke; | OK 02
1 . 2 3HAUYCHHE NPAKTUKH W BOMPOCOB, Bo3HMKaromux B | OK 03 1
Maremaruka B MPaKTUYECKON AEATEIbHOCTH. 9
camoii matemaruke misi popmupoBanuss u pazsutus | OK 04
[lenn m 3agauM HU3y4eHHUS MATEMaTUKU B .
MaTeMaTU4eCKON Hayku; uctopuro pasButus nouarus | OK 05
YUPEKIECHUAX CpEIHEro .
4yyca, YHUBEpCAIbHBIM XapakTep 3akoHOB Joruku | OK 06
npodecCuOHaTBLHOTO 00pa30BaHUS. .
MAaTeMaTUYECKUX PacCyXIACHUU, X nmpuMeHuMocTb Bo | OK 07
BCEX 00JIACTSIX YEIOBEYECKOM JIESTEIILHOCTH.
Tema 1.2 Yucna v BEIYUCICHUS 4
2 . 2 VYMETh: BBIIIOJHATE JEUCTBUSA C IIOJOKUTEIBHBIMU U 1,2
JencTBus c MOJIOKUTEIbHBIMU u .
. OTPULIATEIbHBIMU YMCTIAMH, JIEHCTBUSA C ApoOsIMH,
OTPULIATENIBHBIMA ~ YUCJIAMH, JEUCTBUS C .
npobsmu.  JIGHCTBHS €O CTENEHAMH, JNEHCTBUS CO CTENEHSIMHU, ONepupoBaTh (hopmynamu
COKpaIIEHHOTO YMHOXEHHUSI.
(OpPMYIIBI COKPAIIEHHOTO YMHOYKEHHSI.
3 2 YMeTb: HaxoAUTh NPOLUEHT OT YHUCIAa, YHUCIO IO
[IpocThie U CIOKHBIE TPOLEHTHI.
3aIaHHOMY IIPOLICHTY
Tema 1.3 ['eomeTpust Ha IOCKOCTH 2
4 2 HaTh: BUJbI INIOCKUX (PUTYp U YMETh BBIUUCIATH UX
Bunet mnockux Guryp u ux miomass. 3 A o¢ buryp 1 yme ¢
TJI0IIA TN
Tema 1.4 YpaBHeHMs U HEpaBEHCTBA 4




Jluneiinsre, KBaJIpaTHBIC, IpoOHO -
JIMHEHHBIC YPABHECHHUSL.

6 .
Jluneiinsre, KBaJIpaTHBIC, IpOoOHO -

JINHEHbIE HEPABEHCTBA.

YMeTb: pemiath JMHEWHHBIC, KBaJIpaTHbIC, OPOOHO —
JIMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

Tema 1.5 CucremMbl ypaBHEHU U HEPABEHCTB

7

CucreMsl JUHEUHBIX WU HEJIUHENHBIX

YpPaBHEHHUH.

8

CucremMbl HEpaBEHCTB.

YMeTh: peuarb CUCTEMbI JIMHENHBIX U HEJIMHEHWHBIX ,
YPaBHEHU U CUCTEMBI IMHEMHBIX HEPABEHCTB

Tema 1.6 BxoaHOW KOHTPOJIb

9

Boruncnenus u npeoOpa3zoBaHus. Y paBHEHUs
Y HEpaBEHCTBA. [ 'eoMeTpus Ha MIIOCKOCTH.

YMeThb BBITIOJHATH alredpandeckue MmpeoOpazoBaHUs
nu BBIYHCIICHHS, HCTIOJIB3YS NelCcTBUSA C
MOJIO)KUTEIbHBIMU W OTPUIATEIbHBIMU  YHCIIAMH,
JNEUCTBUSI C JpoOSIMU, NEUCTBUS CO CTETCHSIMH,
(GOpPMYIBI  COKPAIIEHHOTO YMHOKEHHSI; BBIYHCISITH
AJIEMEHTHI M TUIOMIAIHN TUIOCKUX QUTYP

Pasnen 2 KoMIuIeKcHbie qiea 3HaTh MOHATHE KOMIUIEKCHOIO YHCJIIA; yl}'/IeTBZ BBIMIOJHATL JEHCTBUA C
KOMIUIGKCHBIMH ~ YHCIIaMHd B anreOpawmdeckoil  ¢opme, HAXOAWTh  MOJIYJb
KOMILJIEKCHOTO YHcCIia
10 TlousiTie  KOMIUIEKCHOTO  4Mclia. Buawl 3HaTb U YMETh: BBINOJIHATE  gevictBua ¢ | OK 01 1,2
KOMIUIGKCHBIX ~ yucen. @Dopma  3amucu KOMIUICKCHBIMH YHCJIaMU B ajreOpanyeckor dopme,
KOMIUIGKCHOTO  4YHciia  (TeoMeTpuYeckas, HaXO0JIUTh MOJTYJIb KOMIUIEKCHOTO YHCJIa
anreOpandeckasi, TPUrOHOMETPUYECKAs ).
11 JlelicTBUS C KOMIUICKCHBIMH 4YHCJIAaMH B

anredpandeckoit popme.

10




Pa3zjnen 3 YpaBHeHHs U HEPaBeHCTBA 20 YMeTp  onepupoBaTh  MOHATUSAMHU:  TOXKIECTBO,  TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHUH U
HEPAaBEHCTB, pPAaBHOCUJIBHOCTb YypPaBHEHHWI, HEPAaBEHCTB U CHUCTEM,
10 palroHalIbHbIE, YMETh pEIIaTh YPAaBHEHHS, HEPABEHCTBA M CHUCTEMBI C
MOMOIIBIO PA3JIMYHBIX MPUEMOB; IPUMEHSITH YPAaBHEHUSI, HEPABEHCTBA, X
CUCTEMBI Ui PEIICHUs MaTeMaTHMYeCKUX 3a/ad M 3a7ad U3 pa3IMuHbIX
obacTeil HayKu U peaJlbHOM JKU3HU
Tema 3.1 PaBHOCWIBHOCTH ypaBHEHUN U HEPaBEHCTB. 8 6
OO6111e MeTo bl perIeHus
12 [IpakTnueckoe 3aHATHE. PaBHOCHIBHOCTH 2 VYMmeTh pemaTh ypaBHeHMsI, HepaBeHCTBa U cuctemsl ¢ | OK 01 1,2
ypaBHeHMd.  OOmme  METOABI  PEIICHHS 2mp MTOMOIIBIO PA3JIUYHBIX IPUEMOB; MPUMEHSTh OK 02
YpaBHEHHH. ypaBHEHHs, HepaBeHCTBa, uX cuctemsl uisa pemenus | OK 03
13 [IpakTdeckoe 3aHsATHE. PaBHOCHIBHOCTH 2 MATeMATHYECKIX 34144 B 33149 H3 PAATHIHBIX OK 04
HepaBeHCTB. OOmme MeETOIbl  penieHus 2mp B — . OK 05
HEpPaBEHCTB. YK H peallbHOM AKH3HH OK 06
OK 07
14 Onpenenurenyt  BTOPOrO M TPEThEro 2 3HaTh: METOIbI BBIYUCIICHUS ONIpeAeTuTeNIel BTOPOTO
nopsankoB. Meton Kpamepa B penieHuun U TPEThEro NopsaKoB, popmynsl Kpamepa
CHUCTEM JIMHEWHBIX YPABHEHUI.
15 [IpakTnueckoe 3ansitue. Pemenue cucrem 2 o VYMeTh: peniaTe CUCTEMBI IMHEWHBIX YPABHEHUN
JIMHEHHBIX ypaBHeHUH MeTosioM Kpamepa. P meronom Kpamepa
Tema 3.2 I'paduueckuwii MeTON pEIICHUS YpaBHEHUH, 8 2
HEPABEHCTB
16,17 | OOmue MeTOABl pCIICHUS HEPaBEHCTB 4 YMeTrbpemaTs HEPAaBEHCTBA € MMOMOILBIO PA3IIMYHBIX 1,2
(mepexoq OT cpaBHEHUs 3HAYECHUN (YHKIIMH TIPHEMOB
K CpaBHEHHIO 3HAUEHUN apryMeHTOB s
MOHOTOHHBIX (DYHKIMII, METOJI MHTEPBAJIOB,
(YHKIMOHATIBHO — rpaMuecKuii MeToN).
18 I'padmyeckuii MmeTos perieHrs HEPaBeHCTB U 2 YMeTh peniaTh HepaBEHCTBA U UX CHCTEMBI
WX CUCTEM rpaduuecKuM METOJIOM
19 [IpakTuueckoe 3ansitue. Pemenue ypaBHeHUI 2 2np YMeTh peniaTh ypaBHEHHsI K HEPABEHCTBA C TOMOIIIBIO
Y HEPaBEHCTB. pa3IMYHBIX TPUEMOB
Tema 3.3 YpaBHeHUsI U HEPABEHCTBA C MOAYJIEM 2
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20 . Omnpenenenne wmonyns. Ilpocreiimme 2 YMeTp  pemiarb  IpocTeiline  ypaBHEHMs U 1,2
YpaBHEHUS c moxynem.IIpocreiimue HEpPaBEHCTBA C MOAYJIEM
HEPAaBEHCTBA C MOYJIEM.
Tema 3.4 CocraBienue u penieHne npohecCHoOHATBHBIX 2 .
3a7/a4 C MOMOIIbIO YpaBHEHUM. P
21 IIpaxkTnueckoe 3anatue. Penmenne TEKCTOBBIX 2 YMeTb MNpPUMEHSATh YPAaBHEHUs, HEPABEHCTBA, UX 1,2
3azad. o CUCTEMBI JUIsl pEUICHUs MaTeMaTU4YecKuX 3ajady |
p 3a/a4 W3 pa3IMyYHbIX OOJlacTell HAyKu M peaslbHOMN
KU3HU
Pa3nen 4 Crenenu u kopHu. CreneHHas QyHKUUsA 18 3HaTh: CBOMCTBA CTETIEHU U KOPHS
12 YMeTh: HaxOOUTh 3HAYEHHs] KOPHS, CTEIEHH, Ha OCHOBE OIpEAEICHMUS,
UCIIOJIB3YSI MpU  HEOOXOJUMOCTH  MHCTPYMEHTalbHBIE  CPEJCTBA;
M10JIb30BaThCS MPHUOIMKEHHOM OIEHKOM NMPHU MPaKTUYECKUX pacuerax
Tema 4.1 Crenennast GyHKIUs, €€ CBOWCTBA 10 6 OK 01
29 Kopnu HaTypanbHOU CTENEHU U3 YMCIIa U UX 2 OK 02 1,2
CBOICTBA. OK 03
23 2
Ipakruyeckoe 3ansTre. OyHKIMH VX , UX 2mp OK 04
rpaguku ¥ CBOWCTBA. YMeTh: HaXOOUTh 3HAYEHUS KOPHs, CTCIICHH, Ha OK 05
24 g;ecr];%%péégencmmenbﬂbm TI0Ka3aTC/IeM, 2 OCHOBE OTPEIENEHHs, UCTIOJb3Yys IPH HEOOXOAUMOCTH | OK 06
o5 ) 2 MHCTPYMEHTAIIBHBIE CPENICTBA; M0JIb30BATHCSA OK 07
I[Ipaktuueckoe 3ansatue. CTeneHHbIE m npUOIMKEHHOM OLEHKOH NP MPaKTUYECKUX pacueTax
(dbyHKIMH, UX TpaUKK U CBOKCTBA. p
26 ITpakTrueckoe 3ansartue. [IpeodpazoBanne 2 2
CTENEHHBIX BBIPAKEHUH. 1p
Tema 4.2 UppaunonanbHble ypaBHEHUS U HEPABEHCTBA 8 6
27 HppanmoHallbHbIE YpaBHEHUS. 2 1.2
HppanmonaibHble HEpaBEHCTBA. ’
YMeTh pemaTh HECI0KHbBIE HPPALMOHAIIbHBIE
28,29 | IIpakruueckoe 3austue. Ilpeodpasosanne 4 41 YpPaBHEHUA U HEPABEHCTBA; BHIMIOJIHATE
APPANMONATLHBLX BHIDAMCHIH. P npeoOpa30BaHus UPPALMOHAIBHBIX BbIPAKEHHUH
30 IIpaxTnueckoe 3ansatue. Pemenune m peoop ppall p
VPPaLMOHAJIBHBIX YPABHEHUI Y HEPABEHCTB. p
10 YMeTp ucnosbp30BaTh rpauk MOKa3aTelbHOU HKLIAN JUISI U3y4EHUS
Pa3nen 5 Ioka3zaTenbHas QyHKIUS P (bv (pynku A yi
8 IPOIIECCOB U 3aBHCUMOCTEH NpU pelIeHUH 3a7ad U3 JAPYTUX y4deOHBIX

npeaMEeTOB U U3 peaHLHOﬁ JKHU3HU, PCHICHUS TMOKA3aTCIbHBIX ypaBHeHPII’I
U HCPABCHCTB

12




31 [Tokasarenbnas Qynkuusa, ee rpapuk u 2 OK 01 1,2
CBOMCTBA. OK 02
32 IIpaktnueckoe  3anarue. IlokasarenpHble 2 m
YPAaBHEHMS. p . OK 03
33 Ilpaktnueckoe  3anstue. I[lokazaTenbHbIC 2 2mp YMeTh CTpouTh rpaduk MOKa3aTeIbHOW PYHKIUY; OK 04
HCPAaBCHCTBA. peuats nNoKa3aTellbHbIE YPABHEHUS U HEPABEHCTBA OK 05
34 ITpakTueckoe 3anarue. Pemenue cucrem 2 m
IM0KAa3aTeJIbHBIX YPABHCHUM. p OK 07
35 ITpakTudeckoe 3aHATHUE. Pemenue 2 o
[IOKa3aTeJbHBIX YPAaBHECHUN U HEPABECHCTB. p
Paznen 6 JTorapudmer. Jlorapupmudeckas GpyHxuus 24 YMeTp ucCnonb30BaTh Tpaduk Jorapu@mMuueckoi GyHKIMM IS
12 W3yUYCHHsI TPOIIECCOB M 3aBHCUMOCTEH TPHU pPEIICHUH 33/1a4 U3 JAPYTHX
y4eOHBIX MTPEIMETOB U U3 PEATBHON JKU3HU, PEUICHUS JIOTapH(PMUIECKAX
YpaBHEHUH U HEPABEHCTB
36 Jlorapugpm YHCla. OcHoBHOE 2 OK 01 1,2
norapu)MUIECKOe TOXIECTBO. [lecsTuanbie 3HaTh: OlpeeNieHre Joraprudma, BUAbI JorapumMoB OK 02
Y HATypaJIbHBIC JIOTapH (MBI, YUCIIO €.

37,38 | CaoiictBa HOFaPH%MOB- Ilepexon k HOBOMY 4 YMeThb MoIb30BaThCsl CBOWCTBAMH JIOTapHU(PMOB OK 03
OCHOBAHMIO. orapupMupoBaHue u 1 OK 04
NOTEHIMPOBAHHE. METh MOHSTHE O JIOTAPH(PMHUPOBAHUH U

TIOTEHIIMPOBAHUHT OK 05

39,40 | Ilpaktuueckoe 3ansatue. [IpeoOpazoBanms 4 . YMeTh BBHINOJIHATH HECIIOKHBIE TTPeoOpa30BaHUs OK 07

JIOTapU(PMUUECKUX BBIPAKCHHI. P Jorapu(MHUUECKUX BhIPAKCHUH

41 Jlorapudmuueckas GyHKIus, ee rpaduk u 2 YMeTh cTpouTh rpaduk jgorapudmMudeckon GyHKIIUNA
CBOWCTBA.

42 Jlorapumuyeckue ypaBHeHUs, OCHOBHBIE 2 YMeTh pemarth JIorapupMUIecKue ypaBHEHHS U
IPHEMBI UX PEIICHUS (METO] BBEICHHUS HOBOM
IIEPEMEHHOI1, METO MOTCHIPOBAHUS, norapu(pMHUICCKHE HEPABCHCTBA
(D YHKIIHOHAIBLHO — IPaUUECKUI METON).

43 JlorapupmMudeckre HEpaBEHCTBA, OCHOBHBIC 2
MIPUEMBI UX PEIICHUSI.

44,45 | TlpakTudeckoe 3aHatue. Pemenue 4 A

Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB. p
46 [IpakTuueckoe 3ansTue. Pemenue cucrem 2 o
Jorapu(PMUUECKUX YPABHEHHIA. p
47 IIpakTueckoe 3ansarue. [Ipumenenune 2
norapudma. Jlorapudmuueckas cnupaib B 2mp Nmets noHsITHE O TPUMEHEHHUH Jorapudma

Iprupoac, €€ MaTCMaTNUICCKUC CBOICTBA.
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Pazgen 7 OCHOBBI TPUTOHOMETPHUH. 38 18 YMerb onepupoBaTh TMOHSATHSAMHU: TPUTOHOMETpUYEecKHe (DyHKIHH,
Tpuronomerpuyeckue GpyHKIHH TPUTOHOMETPUYECKUE YpPAaBHEHMS, HEPaBEHCTBA U; YMETb peulaTh
ypaBHEHHMS ISl PEIICHUs] MAaTeMaTHUECKUX 33/1a4 U 3a7a4 U3 Pa3In4yHbIX
oOnacTeil HayKu U pealbHOM KHU3HH;, TEMOHCTPUPOBATH
YMEHHUE HWCIOJB30BaTh rpaduku (YHKIUH IS M3Y4EHHUS IMPOLECCOB H
3aBHCHUMOCTEH MPH PEIICHNUH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEJIMETOB U U3
peambHOW  JKM3HM; BBIpaXaThb (OpMYITaMH  3aBHCUMOCTH  MEXKITY
BEIIMYMHAMU
Tema 7.1 TpuronomeTrpuyeckue GyHKINH 6 2 OK 01
IIPOM3BOJIbHOTO yria. PajmanHas u rpajgycHas Mepa yriaa OK 02
48 Panuannas u rpagycHas Mephl yria. 2 OK 03 1,2
Onpenenenre cuHyca, KOCUHYCa, TAHT€HCA U OK 04
KOTAaHI€HCA YUCIIA. 3HAKU CHHYyCa, KOCUHYCA, OK 05
TAHI€HCA ¥ KOTAHT'E€HCA 10 YE€TBEPTAM OK 06
49 3aBUCHMOCTb MEKTy CHHYCOM, KOCHHYCOM, 2 3HaTh M  yMeTh: BHINOJNHATE npeobpasosanme | OK 07
TAaHI'CHCOM U KOTAaHI'CHCOM OJITHOT'O M TOT'O K€ BBIpa>KeHI/II71, IPUMEHSA q)OpMyJIBI, CBA3AHHBIC C
yria. OCHOBHBIMH TPUIOHOMETPUYECKMMHU TOXKAECTBAMU U
50 [IpakTrueckoe 3aHsiTHe. Boraucienne 2 UX CIEACTBUSIMH, BBIMIOJHATL ITPeoOpazoBaHue
3Ha4eHUH TPUTOHOMETPUUECKUX (QYHKLNH, 2mp BBIpOXKEHUI, mpuMeHsis (opMylbl  IpUBEACHUS,
OIpeieIeHNe UX 3HAKOB N0 YETBEPTAM CYMMBI ¥ Ppa3HOCTH [IByX VIJIOB, JBOMHOrO U
Tema 7.2 OcHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 4 IOJIOBUHHOTO  YIJIOB,  IpeoOpa3oBaHUs  CyMMBbI
@DopMyibl IPUBEICHUS TPUTOHOMETPUUYECKMX (YHKIMH B IPOU3BEACHUE U
o1 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA 2 IPOM3BEACHUS B CYMMY,CTPOUTh IpaUKKU N3yUEHHBIX 1,2
U MX CJIC/ICTBUS. GyHKIUH, WUTIOCTpUpOBaTh 10 TIpaduKy CBOMCTBa
52 DopMmyJibl IPUBEACHHUS. 2 byHKIHA.
Tema 7.3 Cunyc, KOCUHYC, TAHI'€HC CYMMBI U Pa3HOCTH 10
IBYX apryMeHToB. CHHYC 1 KOCUHYC JIBOMHOIO yria. 4
@DopMyIibl TOJIOBUHHOTO YIJIa.
53 @opMysbl CyMMBI M Pa3HOCTH JIBYX 2 1,2
apryMeHTOB.
54 @DopMyIsl JBOMHOTO ¥ NOJOBHHHOTO YIJIOB. 2
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1,2

1,2

1,2

1,2

95 Dopmynbl TpeoOpa3oBaHUsS CyMMEBI 2
TPUTOHOMETPHUYECKUX (PYHKIIUI B
IPOU3BEJICHNE U NTPOU3BEJICHUS B CYMMY.
56,57 | Ilpaktuueckoe 3anarue. [IpeobpasoBanue 4
MPOCTEHIIINX TPUTOHOMETPUICCKUX 4np
BBIpAKEHUN
Tema 7.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA | 2
U TpaduKH.
58 CgoiictBa u rpaduku GyHKImMi y =SinX, y = | 2
COSX, Y = tgX, Yy = CtgXx.
Tema 7.5 [IpeoOpazoBanue rpadukoB 2 2
TPUTOHOMETPUICCKHUX (DYHKITHIA
59 [MpakTdeckoe 3anstue. CxaTue U 2
pacTspkeHre Tpa(uKOB TPUTOHOMETPHUSCKUX 2mp
GyHKIMH.
Tema 7.6 Onucanue MpoOU3BOJACTBEHHBIX TPOIIECCOB C 2 o
MTOMOTIIBIO TpaPuKOB (PyHKITHIA P
60 [IpakTrueckoe 3anstue. Mcnonp3oBanue 2
CBOWCTB TPUTOHOMETPUYECCKUX (PYHKITUH B 2np
poheCcCHOHANBHBIX 3aa9ax.
Tema 7.700paTHbIe TPUTOHOMETPHYECKHUE (YHKITUN 2
61 OOpatHbIe TPUTOHOMETPUYECKUE QYHKIINH, 2
uX rpaduKu 1 CBOKWCTBA.
Tema 7.8 TpuroHomeTpuuecKre ypaBHEHUS U 10 8
HEPaBEHCTBA
62 [Ipocreiinme TPUrOHOMETPUUYECKUE 2 3HaTh: METObI PEUICHHUS] TPUTOHOMETPHUECKUX
ypaBHEHHUSI. ypaBHEHUN
63,64 | IIpaktuueckoe 3aHsaTHe. Pemenue 4
TPUTOHOMETPUYECKHUX YPaBHEHUI OCHOBHBIX )
YMeTh: pemaTs TPUTOHOMETPUYECKUE YPaBHEHUS
TUIIOB (CBOJSIINECS K KBaJAPATHBIM, 4mp
pelIaeMble pa3noKeHueM Ha MHOYKHTEIH,
OJIHOPOJIHBIE)
65 [IpakTHdeckoe 3aHaTHE. 2 2mp NMeTs OHSTHE O METO/IaX PEIICHUS

TpI/IFOHOMCTpI/I‘-ICCKI/IC HCPAaBCHCTBA.

TPUTOHOMCTPUYICCKHUX HCPABCHCTB

1,2
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66 IIpakTueckoe 3anarue. Penenne 2 2mp 3HATbMETOABl U YMETh pEIIAaTh TPUTOHOMETPUUECKUE 1,2
TPUTOHOMETPHUYECKUX YPABHEHUH . ypaBHEHHS
IIpoMe:KyTOYHBIN KOHTPOJIb 2 lxp YMeTh pemaTh nokasaTelbHble, Jorapudmuyeckue u
TPUTOHOMETPHUYECKHE YpPABHEHHUSI M HEPABCHCTBA
67 Pemenune ynpaxaeHuii. 1
YpaBHEHHUsI, HEPABEHCTBA, CUCTEMBI. 1 1xp
Paznen 8 IpousBoaHasi pyHKIUH, ee MPUMEHEHHE 44 3HaTh: MNPUMEHEHHE MaTeMaTUYECKUX METOJI0B K
aHaATM3y M HCCIIEOBAHUIO TPOIIECCOB W SIBICHHNA B
pUpojie U OOIIEeCTBE YyMETh: HAXOIUTh MMPOU3BOIHBIC
22 3JIEMEHTapHBIX (QYHKIUI;UCIIOIb30BaTh POU3BOIHYIO
JUIE  TIPOBEACHUS  NPUONMKEHHBIX  BBIYHCICHUH,
pemaTth  3aJadd  MPHKJIAIHOTO  XapakTepa  Ha
HAXOJKJICHWE HAaHOOJIbIIIEr0 M HANMEHBIIETO 3HAYCHUS
Tema 8.1 INonsitne mpoussoauo#. [IpaBwia u hopmyIbr 10 5 OK 01
T depeHInpoBaHus OK 02
Onpenernenue YHUCIOBOM 2 3HaTh:OMpeIecHIe YUCIOBOM mocnenoBarensHocTH; | OK 03 1,2
68 nocienoBareabHOCTH. CrocoObl 3amaHus u YMETh HaXOJIUTh MPEAEII MOCIEI0BATEIIBHOCTH OK 04
CBOMCTBA YHCJIOBBIX IIOCJIENOBATEILHOCTEH OK 05
oCJea0BaTeIbHOCTH. HaxoXxmeHue N - ro OK 06
YJieHa MOCJIEA0BATEIBHOCTH, CYMMBI. OK 07
69 Omnpenenenue mpeaesna mocieI0BaTeIbHOCTH. 2 1,2
Brruncnenue npeenoB nociea0BaTeIbHOCTH
70 Omnpenenenue npenena QYHKIUH B TOYKE H 2 Nmeth moHsATHE O Tipeaesie GYHKIMM B TOYKE M Ha 1,2
Ha OeckoHeuHoctu. OCHOBHBIE CBOIICTBa OECKOHEYHOCTH
TIPEJICIIOB.
71 [IpakTueckoe 3aHSTHE. Brruncnenue 2 o YMeTh HaXOAUTh MPeIeNbl HECIOKHBIX (DYHKIUI
npeienoB GYHKIUU. p
72 [Ipupamienue aprymenta U GyHKIHUH. 3a7auu, 2 3HaTh ONpENEJCHUE TMpUpAllCHUs aprymeHra 1 1,2
OPUBOASAIIME K TOHATHUIO TPOU3BOJHOM. (GyHKIUY; OTpeiesieHre TPOU3BOIHOM.
Onpenenenne Nponu3BOIHOM.
Tema 8.2  Ilpou3BoaHble  CyMMBI,  pPa3HOCTH, 6 4
IIPOU3BEJICHHUS], YACTHOTO.
73 IIpaBuna muddepenuupoBanus. Dopmyssi 2 3HaTh: npaBwia U Gopmyssl AuddepeHInpoOBaHUsL. 1,2

middepeHpoBanusl.

VYMeTh HaxoIuTh IIPONU3BOAHBIC 9JICMCHTAPHBI]
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3aHATHE.
3JIEMEHTaPHbBIX

74,75 | Ilpaktuyeckoe
HuddepenunpoBanue
GbyHKIMH.

4np

b yHKImiA

Tema 8.3 IIponsBoaHas cioxxHON HYHKIIUU

N

76,77 | Ilpaktuueckoe 3ansTHe. CrokHas (QyHKIUS.
[IpousBoiHas CII0KHON (QYHKIIHH.

N

4mp

HmeTh moHsTHE O CIIOKHOW (QYHKITH

1,2

Tema 8.4 [lonsiTue 0 HENIPEPBIBHOCTH (HYHKIIUU

78 [lonsitne HenpepwiBHON (yHKIMH. CBOMCTBa
HenpepplBHOW — QyHKIMH. CBS3b  MeXAy
HENPEPBIBHOCTBIO U AUPPEPEHINPYEMOCTHIO
GyHKIIMM B TOYKe. ACHUMITOTHI TIpaduka

(GyHKIMH.

NmMers mnoHsATHE O HeNpepblBHOM  (yHKIMHU, €
CBOMCTBax u CBSI3U HENPEPHIBHOCTHK
uauPPepeHInpyeMOCTbIO0 (QYHKIIMH B TOUKE.

Tema 8.5 Teomerpuueckuidi u (QuU3MUECKU CMBICI
ITPON3BOTHOM

79 ['eomeTpruuecknii  CMBICT ~ TPOU3BOJHOM.
YpaBHEHHE KacaTeJIbHOW U HOPMaJIN.
®uU3NYECKU CMBICI MPOU3BOAHON. BTOpas
IIPOM3BOIHAS U €€ (PU3MUECKUI CMBICIL.

3HaTh:T€OMETPUYECKUI CMBICII TPOWU3BOJHON; YMETh
COCTaBJISITh YPAaBHEHHE KaCaTEIbHOM U HOPMAJIH.

80 du3nyecKkuit  CMBICI TIPOU3BOAHONU. BTopas
MIPOU3BOJIHAS B €€ (PU3MUECKUI CMBICIL.

3HaTh: (U3WMYECKUN CMBICT TIEPBOM W  BTOPOH
MIPOU3BOAHOM

81 [Ipaktnueckoe 3aHsTHe. DuU3MUECKUl U
TCOMETPUYCCKUH CMBICT TPOW3BOJHON B
po(heCCHOHAIBHBIX 3a]auax

2np

HNmeTs 1OHSATHE O IIPpUMCHCHHUU HpOHSBOHHOﬁ B
HpO(l)eCCI/IOHaJ'IBHBIX 3aJadyax

1,2

Tema 8.6 MOHOTOHHOCTh ()YHKITUH. TOYKH IKCTpEeMyMa

82 Bospactanme u  yObiBaHue — (QyHKIUU.
OkcrpemyMbl  pynkuuu.  HccnenoBanue
(GYHKIIMM HA MOHOTOHHOCTh M JKCTPEMYM C
TTOMOIIBIO TPOU3BOTHOM.

83 Beimyknocts  QyHKIMH, TOYKM meperuoa.
HccnenoBanne (yHKIMU Ha BBIIYKIOCTh H
TOYKH nepernda ¢ HOMOIIBI0 IPOU3BOTHOM.

YmMmeTs uccnenoBaTh (YHKIHIO HA MOHOTOHHOCTh U
9KCTPEMYM, Ha BBINMYKJIOCTh M MEPErHd C MOMOIIbIO
MIPOU3BOJHOM

1,2

1,2

Tema 8.7 HccnemoBanme ¢yHKIMA W TOCTPOCHUE
rpaduKoB
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84 Anroput™M  uccnenoBaHHs — (QYHKUUH U 2 1,2
MOCTpOeHHsT  TIpaUKOB €  TOMOIIBIO YMmerb uccnenoBaTh (QYHKIHMIO IO OIpeIeIIEHHOMY
IPOU3BOIHOM. QITOPUTMY U CTPOUTh TpaduKk C  TIOMOIIBIO
85,86 | Ilpaktuueckoe  3amsite.  MccnemoBanme 4 . IIPOM3BO/IHOM
(GyHKIUH ¥ TOCTpOeHNe rpaduKoB. P
Tema 8.8 HaubGonbmee u HauMeHbllee 3HAUYCHUS 6
¢dbyHkur. HaxoxaeHue ONTUMAaNBHOTO pe3yibTaTa ¢ 6
MTOMOIILIO0 TPOU3BOJHON B MPAKTHYECKUX 3a1a9aX
87 [IpakTueckoe 3aHSTHE. Haxoxnenue 2 1,2
HauOOJBIIETO W HAWMEHBIIETO 3HAYCHHIMA 2mp ) . .. .
P 3HaTh: MPUKIAJHON XapakTep MPOU3BOJHOW, YMETh:
88,89 | IlpakTmueckoe  3aHATHE. [Tpwtoxxenne 4 DEIath — 3ajatit — TPHIIANToro — xapaxiepa — Ha
. HaXO0XJICHWE HauOOJIBIIIEr0 U HAMMEHBIIIErO 3HAYCHHUS.
MPOM3BOJHOM K PEIICHHIO TMPHUKIAIHBIX 4mp
3amad
Pa3nen 9 IlepBooGpa3Hasi pyHKIMH, ee MPUMEHEHHE 20 14 3HaTh U yMETh HAXOJWTh HEOMPEACICHHBIE HHTErpajibl OT HECIIOKHBI]
(YHKIHA, BEIYUCIIATH B MPOCTEUIITNX CITYYasX TIOMAIN ¢ HCIIOTh30BaHHEN
OTIPEJICICHHOTO MHTErpaja; HCHOJIb30BaTh NPUOOPETCHHbIE 3HAHUS 1
YMEHHMSI B IPAKTUYECKOU JIEATEIBHOCTH JUIsl peIIeHUs PUKIaIHbIX 3aa4
Tewma 9.1 [lepBooOpaznas ¢pynkmuu. [IpaBuna 2 OK 01
HaxO0JICHUS IIEPBOOOPa3HBIX OK 02
90 [TonsTue nepBooOpazHoOr GYHKITUN. 2 OK 03 1,2
[Tonsitue WHTETPUPOBAHMUSL. [IpaBuiia OK 04
HaxO0JKJICHUS IIEPBOOOPA3HBIX. OK 05
Tema 9.2 HeompeneneHHbli W OIpEACIICHHBIHA 12 3 OK 06
WHTETPaIbl 3HaTh ¥ YMETh HAXOAUTh Heompeaenenubie uarerpany OK 07
91 Heomnpenenenuslii MHTErpai; u ero CBOMCTBA. 2 OT HECIOXHBIX (YHKUUN, HCIOJB3YS CIPABOYHBI] 1,2
OcHoBHbBIE TaOJTUYHBIE HHTETPAJIbL. MaTepuai; BBIYUCIATH ONpeeNIeHHbIE HHTETPAIbI
92,93 [IpakTuueckoe 3aHsTHe. HemocpenacTBeHHOE 4 .
WHTErpupoBaHue QYHKIIUHA. P
94 OnpeneneHHblil UHTETpall U €ro OCHOBHBIE 2 1,2
CBOMcTBa.  BbrumcneHume  ompenereHHbIX
uHTerpaioB  mo  Qopmyne  HproTona-
JleitOnuma.
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95,96 [TpakTuaeckoe 3aHATHE. Brruncienue 4 .
OTIPEICTICHHBIX MHTETPAJIOB. p
Tema 9.3 Ilonsatue 00 ONpENEIEHHOM HHTErpaje Kak 6 6
IIJIOIIAIM KPUBOJMHEHHOM Tparenyuu
97,98 | Ilpaktrueckoe 3aHsATHE. [eomMeTpuyeckuit 4 1,2
CMBICIT OTIPENICIIEHHOTO UHTETrpaa. .
4mp YMeTb: BBIYHCIATh B MPOCTEHININX CIyYasx IUIOMIAIN
[TpumeHeHne OINpeeIeHHOT0 HHTerpaia Juls
o C HCIIOJIb30BAaHUEM OIIPENICIIEHHOTO MHTErpaia; UMETh
BBIUMCIICHUS IIJIONIAJICH
MOHATHE O  TPWIIOKEHUSX OTIPENIEIIEHHOTO HHTETpaa
99 [Ipaktudyeckoe  3amsthe.  [IpuimoxeHus 2
K BBIUMCIICHUIO (PH3HUECKUX BEINIHH
OTIPENICNIEHHOTO HWHTErpaja K BBIYUCICHUIO 2mp
(bMBUYECKUX BEITHYUH
Paznen 10 MHuoxecTBa. Ji1eMeHTHI Teopuu rpagos 8 YMeTb onepupoBaTh NOHATUAMU: MHOKECTBO, IIOJMHOKECTBO, OTIEPALINH
HaJl MHOXXECTBAMH; YMEHHE HCIOJB30BaTh TEOPETHKO-MHOKECTBEHHBIH
ammapar JJis ONMCaHUsl PEATbHBIX TPOIECCOB U SBJICHUN NPH PEIICHUH
4 3aja4, B TOM YHUCIIE U3 IPYTUX YU4eOHBIX PEIMETOB;
- YMETh ONEPUPOBATh MOHATUSMH: T'pad), CBSA3HBIA Tpad, IepeBO, IHKI,
rpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh M OMUCHIBATH Tpadbl pa3IMuHbIMU
croco0aMu; UCTIONBL30BaTh rpadbl IPU PEIICHUH 3a71a4
Tema 10.1 MuoxecTtBa. Oniepanuu ¢ MHOKECTBAMHU 4 2
100 ITousarue MHO’KECTBA. IToxMmHOXeCTBO. 2 1,2
YMeTh onepupoBaTh MOHATUSIMHU: MHOXKECTBO,
Onepanuu ¢ MHOYXKECTBaMH.
MO/IMHO>KECTBO, BBIIIOJIHSThH ONEpAIlUU HAJl
101 [Ipaktnueckoe  3ansarue. Omepanuu ¢ 2
2np MHOYECTBAMHU
MHO>KeCTBaMH. Perienrie npukiaHbixX 3a1au.
Tema 10.2 I'padbl 1 MX IpUMEHEHNE. 4 2
102 [Tonsitue rpada. Ces3HbIA Trpad, aepeBo, 2 YMETb ONEePUPOBATh MOHATUSAMU: Tpad, CBI3HBIH rpad, 1,2
LMKII rpad) Ha IJIOCKOCTH. JIEPEBO, UK, rpad Ha TUIOCKOCTH; 3a/1aBaTh U
OTHCHIBATh Tpadbl pa3IMUHBIMH CIIOCOOaMU
103 [IpakTudyeckoe  3aHsATHE. [Tpumenenue 2 ) YMeTh ncnosbp30BaTh rpadul NpU pelIeHUH 3a1a4
li§
rpadoB K pereHuIo 3a/1ay. p
Pazgen 119/71eMeHTHIKOMOMHATOPUKH, CTATHCTUKHU H 24 8 3HaTh U YMETh: pemats npocreimme komOuHaropusle | OK 01
TEOPHHU BEPOATHOCTEH 3aJaud  MeTojJoM Tniepebopa u ¢ wucnoib3oBaHuem | OK 02
Tema 11.1 OcHOBHBIE MOHSATHSI KOMOMHATOPUKHI 8 2 U3BEeCTHBIX (opmyn; BwluMcasaTh B npocredmux | OK 03
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104,105 | Pa3memnieHus, nepecTaHOBKH M COYCTAHUSI. 4
106 bunom Herorona. Tpeyronbuuk Ilackans. 2
107 [IpakTueckoe 3aHSTHE. Pemenne 2 2np
MIPUKJIATHBIX KOMOMHATOPHBIX 33]1a4.
Tema 11.2 CoObiTHE, BEPOATHOCTH COOBITHSI. 6
CnoxeHre M YMHOKEHUE BEPOSTHOCTEH
108 CoObITusi, BUIBl coObITHIA. Orepamuu HaJ 2
COOBITHUSIMH.
109 BepostHOocTh coObITHs. Kitaccuueckoe u 2
CTAaTHCTUYCCKOE OTIPE/ICIICHNE BEPOSTHOCTH.
110 CrnosxeHne 1 yMHOXKEHUE BEPOSTHOCTEH. 2
Tema 11.3 BepostHocTb B poeccnoHalbHBIX 3a7jauax 2 2
111 [IpakTnueckoe 3ansTHEe. Beruncienue 2 o
BEPOSITHOCTEHN COOBITHII. P
Tewma 11.4 JluckperHas cirydaiiHasi BEJIMYMHA, 3aKOH €€ 2
pacnpeeneHus
112 Bunp cnyqaitaeix BenmuuuH. JluckpeTHas 2
cilydaiiHasi BEJIMUMHA, 3aKOH €€ pacrpeiesieHus]
UucnoBble XapaKTEPUCTUKU TUCKPETHOU
CIy4aiHOU BEJIMYHHBI.
Tema 11.5 3agaun MaTeMaTHYECKON CTATUCTUKHU 2
113 IToHusaTre o 3amayax MaTeMaTUYECKON 2
cratucTuku. Bapuanuonnsiii psia. [lonuron
4acToT U ructorpamma. CTaTUCTHYECKUE
XapaKTEePUCTUKH psfia HAOII0AaeMbIX TaHHBIX.
Tema 11.6 CocraBiaeHue TabauIl U AMarpaMM Ha IIPAKTUKE 4 4
114,115 | [Ipaktuueckoe 3anstue. [lepeuunas oOpabotkg 4 4np
CTaTUCTUYECKUX JaHHbIX. [ paduueckoe ux
npenacraBieHue. HaxoxaeHue cpenHux
XapaKTePUCTUK HAOIIOAaeMbIX TaHHBIX.

CllydasiX ~ BEPOSITHOCTH  COOBITHH;  HCIHOJIB30BaTh
npuoOpeTeHHbIe 3HAHUA W YMEHHSI B TNPaKTHUECKOU
JESITEIBHOCTH U B ITOBCEJAHEBHOM >KM3HU JUIsSl aHAIU3a
pEaIbHBIX YMCIIOBBIX JaHHBIX, IPEJICTaBICHHBIX B
BUZe TpadUKOB W JUarpamMm, a TaKkKe I aHaIu3a
UHPOPMALIUU CTATUCTUYECKOTO XapaKTepa

OK 04
OK 05
OK 07

1,2

1,2

1,2

1,2
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Pa3nesn 12KoopanHaThl U BEeKTOPBI 10 3HaTb M YMETb:UCIOJb30BaTh NPUOOPETEHHBbIC 3HAHUS U YMEHUS B
IPAKTUYECKOM  JESITEIbHOCTY M B IIOBCEJHEBHOM JKU3HM IS
UCCJIEIOBAHUS (MOJIENIMPOBAHNS) HECIIOKHBIX ITPAKTUUECKUX CUTYallUl Ha
4 OCHOBE M3Y4YCHHBIX (OPMYJ U CBOMCTB (UTYyp, a TAKXKE IS BBIYHCICHUS
00bEMOB M IUIOIIAJEH IOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEI IIpU
pelIeHnH NPAaKTUYECKUX 3a/Jady, HCIOJb3Yysl IpU HE0OXOIUMOCTH
CIPABOYHMKH U BBIUUCIIUTENbHbIE YCTPONUCTBA.
Tema 12.1 BekTopsl B IPOCTPAHCTBE. YTOI MEXKIY 2
BekTopamu. CKaJIIpHOE NTPOU3BEACHUE BEKTOPOB
116 BexTopsl, BEKTOpHbIE BETUYUHBL. Bus 2 OK 02 1,2
BekTopoB. KoMmIianapHbie BEKTOPBI. OK 03
Paznoxxenue BekTopa 1o Tpem OK 04
HEKOMIUTAHAPHBIM BeKTOpaM. J[elcTBus Haj OK 07
BekTopamu. CKallIpHOE MTPOU3BEACHNE
3HaTh: MPEACTaBICHNE O BEKTOPHBIX BEIMUMNHAX, BUIIbI
BEKTOPOB. YT0JI MEXAY BEKTOPAMH.
BEKTOPOB.
Tema 12.2 JlexapTOoBbI KOOPAWMHATHI B TPOCTPAHCTBE 4 N
YMeTh: BBINOJHATH IEHCTBUS HAJl BEKTOPAMU HAXOMT]
117 [IpsiMoyropHas cucTeMa KOOpIMHAT B 2
JUIMHY BEKTOPA, YrOJ MEXIY BEKTOpaMH, Yrojl MEXKI)
npocrtpancTBe. KoopauHartel BekTopa. .
o IPSIMOY U TUIOCKOCTBIO, YTOJI MEXKAY IIIOCKOCTSIMH.
JleiicTBUs HaJl BEKTOpaMU B KOOPJMHATAX.
Hmets nousiTue 00 ypaBHEHUH IJIOCKOCTH
118 JlnuHa BekTopa. PaccTosiHre Mex Iy IByMs 2
toukamu. CKalsipHOe MPOU3BEACHUE BEKTOPOB.
Yroa Mexay BEKTOpaMH. YTOJ MEXIy NpIMO
U TUIOCKOCTBIO. YTOJ MEXK]Y MIOCKOCTSIMU.
VYpaBHeHuUe MIOCKOCTH. ['eoMeTprudecKuii
CMBICT OIIpEICTUTENS
2X2.
Tema 12.3 IIpakTuKo — OpUEHTUPOBAHHBIE 33141 HA 4
KOOPJIMHATHOU TJIOCKOCTH
119,120 | [Ipaktuueckoe 3aHsATue. Pemenue npukinaauely 4 1,2
3a]1a4 ¢ UCI0JIb30BAHNEM KOOPAMHAT U .
BCKTODOB A YMeTh:  BBINOJHATH  JEUCTBHA HAX  BEKTOpaMu
POB. p HaXOJWTb JUIMHY BEKTOPA, YIOJl MEKY BEKTOPAMHU
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Pa3nen 13 [IpsiMbie U NJIOCKOCTH B IPOCTPAHCTBE 24 3HaTh U yMETh: PACIIO3HABATh HA YEPTEkKAX U MOJEISAX MPOCTPAHCTBEHHBI
(GOpMBI; COOTHOCHUTH TpPEXMEpPHBIE OOBEKTBI C WX OINUCAHUSIMHU
HU300paKCHUSIMU;
ONHUCBHIBATh B3aUMHOE  PACMOJIOKEHHE TMPSIMBIX U  IJIOCKOCTEH 1
MPOCTPAHCTBE;
aHAJIM3UPOBATh B NPOCTEHUIIUX CIydasX B3aUMHOE PaCIOJIOKEHU
00BEKTOB B IPOCTPAHCTBE;
10 n300pakaTh OCHOBHBICE MHOTOTPAHHUKH M KPYTJIbIE TEJa;, BBIMOJIHSAT
YEPTEKHU 110 YCIOBUSIM 33]1a4;
CTPOUTDH MPOCTEHUIIHNE CEUCHUsI Ky0a, TPU3MBbI, ITUPAMU/IBI;
pemaTh TPOCTEMINIMEe CTEPEOMETPUUECKHE 3a7aud Ha HAXO0XJICHU
F€OMETPUUECKHUX BEITUYUH;
WCITOJIh30BaTh pu peleHnn CTEPEOMETPUUECKUX 3aay
MJIaHUMETpUIEeCKre (DaKThl U METOJIBI;
MIPOBOJIUTH JTI0OKA3aTEIIbHBIC PACCYKACHUS B X0OJI€ PEIICHHMS 3a/1a4.
Tema 13.1 OCHOBHBIC TIOHATHS CTEPEOMETPHH. 10
Pacnonosxenue npsMbIX U TIIOCKOCTEN
6
Jlornyeckasi CTpyKTypa CTEpEOMETPUH. 2 3HaTh U yMETh: pacro3HaBaTh Ha yeprexax u mojuenss] OK 01 1,2
121 AKCHOMBI CTEPEOMETPUHU U CIEICTBUS U3 HUX. IPOCTPAHCTBEHHBbIE (POPMBI; COOTHOCUTH TpexmepHbl{ OK 03
B3anmHoe pacrnosiokeHue npsMbix B O0OBEKTHI c ux onucanusmMy OK 04
IIPOCTPAHCTBE. M300paKeHUSIMU;ONMChIBaTh B3auMHOE pacmoiioxkenn( OK 07
122 [TapamienbHOCTh IPSAMOM U IJIOCKOCTH. 2 NPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;aHATU3UPOBATI 1,2
[TapamienbHOCTb IIOCKOCTEH. B IPOCTEHIIMX CIOy4yasiXx B3aUMHOE paCIOJIOXKEHU
123 [IpakTuueckoe 3anarue. [lapamieasHoe 2 OOBEKTOB B IIPOCTPAHCTBE;pelIaTh  NPOCTEHIIH
npoekTuposanue. M3o0paxenue Guryp B 2mp CTEPEOMETPUICCKUC 3afaqun Ha HaxOXICH!
CTEPEOMETPHH. F€OMETPUYECKUX BEIIMYMH;UCIIOIb30BATh MPU PEIICHHU]
124 HpaKTqucxoe 3aHsITHE. Hapaﬂﬂeﬂenﬂneﬂ u 2 CTCPCOMETPUUCCKUX 3a1au IIIIaHUMECTPHUICCKUC (l)aKTBI 1
ero anemMeHThl. CBOMCTBA Napalljienenunea. 2np MCTOBI,
HOCTpOCHI/IC CCUCHUMN. MNpOBOAWUTL  JOKA3aTCIbHBIC PACCYKIACHUA B XO[J
125 [IpakTuueckoe 3ansitue. TeTpasap u ero 2 2mp peHicHus 3anad.

OJICMCHTBI. HOCTpO C€HHE CEUCHUI.
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Tema 13.2 IlepnieHAMKYISIPHOCT NPSMBIX U IJIOCKOCTEN 8
126 [lepnenukynspHsie IpsIMBIE. 2 1,2
IlepneH IMKYJIAPHOCTD NPSIMOM U TUIOCKOCTH.
127,128 | IlepneHauKynsp ¥ HAKJIOHHAS K TUIOCKOCTH. 4 1,2
TeopemMa o0 Tpex MNepHneHAUKYISpax.Y oI
ME¥Ky NIPSIMOM U IJIOCKOCTBIO.
129 JIByrpaHHbIi YTOJI. VYron MEXay 2 1,2
IJIOCKOCTSIMU. [lepnieHIUKYIIPHOCTD
IIJIOCKOCTEM.
Tema 13.3 Pemenue 3anmau. IlpsiMble M MIOCKOCTH B 6 6
IIPOCTPAHCTBE
CamocTrosrenbHas pabota oOy4yaronmuxcs. 2 Nmets nonsiTue 06 opTOroHaIbHOM MPOEKTUPOBAHUH,
OproronanbsHO€ TpoekTHpoBanue. [1nomanp €ro CBOMCTBAaX.
OPTOTOHAJILHON IPOEKINH.
130,131 | [Ipaktuueckoe 3ausiTHe. Pemenue 4 1,2
CTEPEOMETPUUECKUX 3a/1a4 4mp
Pa3nen 14 MHOrorpaHHUKHU M TeJIa BpalieHUus 54 20 3HaTh U YMETh: pacllO3HaBaTh HA YEPTEkKaX U MOJEIIAX IPOCTPAHCTBEHHbIE
(OpMBI; COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX OMMCAHUSIMU,
N300pKCHHSIMU;
OINMCBIBATh B3aUMHOE PACIOJI0KEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE;
aHAJIM3UPOBATh B IPOCTEHUIINX CIy4asX B3aUMHOE PaclojIokKeHnue
00BEKTOB B IPOCTPAHCTBE;
n300pakaTb OCHOBHbIE MHOTOTPAaHHUKHU U KPYIJIbIE TE€Ja; BBINOIHATh
YepTeKu 10 YCIOBUAM 33714,
CTPOMTH IpOCTENIINE CeueHUsI KyOa, IPU3MBbI, TUPaAMU/IbL;
pelaTh NpocTetlire cTepeoMeTpuyeckre 3a1a4 Ha HaXOXKIeHUe
reOMEeTPUYECKUX BEIHYHUH;
MCII0JIb30BATh IIPH PELIEHUHU CTEPEOMETPUUECKHX 3a1a4
IUTAaHUMETpUYECKUe (aKThl U METOIbI;
IIPOBOAMTH JTOKA3aTENIbHbBIE PACCYXKACHUS B XO€ PEIIEHUS 3a1au.
Tema 14.1 Bepuunsl, peOpa, rpaHd MHOTOIpaHHUKA 2 OK 01
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132 MHororpasssiii yroia. MHOTOrpaHHUKH. HMmeTs noHSATHE O MHOTOTPAHHOM YTJIE;
MHOTOTpaHHHUKAX, IPABUIIbHBIX MHOTOTPAaHHUKOB
Tema 14.2 Ilpusma, ee cocrasistomue, ceuenue. [psamas 3HaTh ONPEJEIICHUS TPU3MBI, IPABUIILHOM MTPU3MBI,

U NIpaBHJIbHAA [TpU3Ma

133 [Ipu3ma, BuAbI IpU3M. DIEMEHTHI IPU3MBI.
Ceuenusi B Ipu3Me.
Tewma 14.3 Ilapannenenunen, kyo. Ceuenue Kyoa,
napajuieJienumena
134 [Tapannenenunen u ero cBoiicta. Kyo0.
Ceuenue napajuienenunena, Kyoa.
Tema 14.4 Tlupamuia, ee COCTaBISAIONINE, CEYCHHE. 5
[IpaBuiibHAs nMpaMuia. Y cedeHHast nupamMmuaa
135 I
upamuna u ee odneMeHThl. CeueHue
MTAPAMHUJIBI.
136 YcedeHHas IpaMua.
137 [IpakTnueckoe 3aHATHE. Haxoxnenue 2mp
AJIEMEHTOB MPHU3M, ITUPAMHUI.
Tema 14.5 bokoBas v MojHas MOBEPXHOCTh MPU3MBI,
TTAPAMU/TBI
138 [Tmomans OOKOBOM W TMOJHOW TOBEPXHOCTH
MIPU3MBL.
139 [Tnomans OOKOBOM M TMOJHOW TMOBEPXHOCTH
MMUPAMHU/IBI.
140 [Tmomane OOKOBOM M TMOJHOW TOBEPXHOCTH
YCEUEHHOU MUpaMuIbl.
Tema 14.6 I1nomaayu noBepXHOCTEN TEJ BpallleHUs 4
141,142 | IIpakTuueckoe 3aHATHE. Brruncienue Amp

TIJIOINAJIEH TTOBEPXHOCTEH MPU3M U ITUPaAMUI.

Tema 14.7 Cummerpus B KyOe, mapajuienenumnesne,
npusme, nupamuie. [Ipumeps! cuMmMeTpuit B mpodeccun

napasuiesienuIieia, MpAMOYroJIbHOTO MapajijieienuIea,
Ky0a, mUpaMuibl, TPaBUILHOW MUPAMUIBI, IPABUIILHOMN
YCEYEHHOW nHpamujpl. IMeTh NOHATHE O CEYEHUHU

MHOT'OI'DAaHHHUKA. Y METh HaXOIUThb JIEMEHTBI
YKa3aHHBIX MHOT'OTPaHHUKOB, IJIOIAAEH UX
IIOBEPXHOCTEN

OK 02
OK 03
OK 04
OK 05
OK 06
OK 07

1,2

1,2

1,2

1,2

1,2

1,2
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CamocrositenbHas paboTra 0OydYarOIIMXCS.
CumMmeTpusi OTHOCHTENBHO TOYKHU, IMPIMOH,
IIJIOCKOCTH. Cummerpust B KyOe,
napajiesienumnene, — OpusMe, — MUpaMuje.
Cummerpuss B TpHUPOJE, aAPXHUTEKTYpE,
TEXHHKE, OBITY.

YMeTh pacrio3HaBaTb CAMMETPHIO OTHOCUTEIBHO
TOYKH, IPSIMOH, IIIIOCKOCTH

Tema 14.8 LHununap, ero cocrapistoniue. Ceuenue 2
WIAHIPA.
143 Huauaap wu  ero snemeHThl. CedeHue 2 3HaTh ONpPEEIICHUS IPSIMOTO KPYroBOro LHUINH/pA, 1,2
nunuHapa. Paseeprka nmmuuapa. Ilnomans KOHYCa, yCEYEeHHOI0 KOHyca, 11apa, cgepbl. YMETh
MOBEPXHOCTH WJIMHJPA. HAXOJIUTh UX JIEMEHTHI. VIMETh MOHSATHE O pa3BepTKE
Tema 14.9 Konyec, ero cocrapisomue. CeueHne KoHyca 2 U CCUCHUSX.
144 Konyc u ero snementsl. CeueHue KoHYca. 2 1,2
Pa3BepTka konyca. [lnomans moBepXHOCTH
KOHYCa.
Tema 14.10 VYceuenHbli koHyc. CedeHHE yCEYEHHOTO 2
KOHYyca
145 VYceueHHbIN KOHYC, ero 3JeMeHThl. CeueHue 2 1,2
yCeueHHOro koHyca. [lmomans moBepxHOCTH
YCEUEHHOT'0 KOHYcCa.
Tema 14.11 Hlap u cdhepa, ux ceueHus
146 [Map u cdepa. Ceuenust mapa u chepsl. 2 1,2
[Tnomanap MOBEpXHOCTH 1Iapa.
Tema 14.12 Ilnomany moBEepXHOCTEH TeJ BpalllCHUS 4 4
147, [IpakTHueckoe 3aHATHE. Brruucienue 4 A
148 IJIOIIAIeH TIOBEPXHOCTEH TEJ BpaIlCHHUS. p
Tema 14.13 Tlonsatue o6 oObeme Tena. OTHOIIEHHE 12 6 3HaTh W YMETh:MCIOJb30BaTh MPUOOPETEHHBIE
00BEMOB MOJOOHBIX TEJ 3HAHUSA U YMEHHS B MPAKTUYECKOM JesITeTbHOCTH U
149 O6beM u ero u3Mmepenue. OObEeM HPU3MBIL, 2 B TIOBCEAHEBHOM JKM3HH I  HMCCIICIOBAHUS 1,2
Ky0a M NpsIMOYrOJIbHOTO MNapajiesienunesa. (MOEIMPOBAHMSI)  HECHOXHBIX  MPAKTUYECKUX
OTHomieHne 00BEMOB  MOAOOHBIX  TEI. CUTyallui Ha OCHOBE W3YyYCHHBIX (opMyn U
I'eomeTrpuueckuii  CMBICT  ONpEAETUTENS CBOMCTB (HTyp, a TaKKe JJIs BBIYUCIECHUS 00bEMOB
TPEThEro MOopsiIKa. U IUIOIIAJEH MOBEPXHOCTEH MPOCTPaHCTBEHHBIX
150 O6vem mnupamugsl  OOBEM  ycedeHHOM 2 TEJ MPU PELIEHUH MPAKTUYECKUX 3314, UCIIOJIb3YsI
MUPaMUJIbL. npu HEOOX0JMMOCTH CIPaBOYHUKH u
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151,152 | IIpakTuueckoe 3aHATHE. Brruncienue 4 A BBIUMCIIUTEIBLHBIE YCTPOMCTBA.
00BbEMOB MHOTOTPaHHUKOB. P
153 O0beM nUIMH/pPA, KOHYCA, YCEYCHHOTO 2
KOHYyca, I11apa
154 [IpakTueckoe 3anstue. Berunciienue 2 o
00BEMOB TEJl BpaIICHUSI. p
Tema 14.14 KomOuHamu MHOTOIpaHHUKOB U TEJ 4 4
BpameHus. ['eomerpuyeckre KOMOMHAIMH Ha TPAKTHKE
155 [Tpaktuueckoe 3anstue. KomOunaum 2 2mp
TreOMETPUIECKUX TElL.
156 [Tpaktuueckoe 3ansitue. Mcnonbp3oBanue 2
KOMOWHAITUII MHOTOTPaHHUKOB U TEJl 2mp
BpaIleHNs B TPAKTUKO — OPHEHTHPOBAHHBIX
3a/1a4ax.
Beero | 312 (312 +8 K + 6 T1A)

Jl1st XapaKTEepUCTHUKU YPOBHSI OCBOCHHSI y4eOHOTO MaTepralia UCII0JIb30BaHbl 0003HAYCHUS:

1- o3HaKOMHUTENBHBIN (y3HaBaHHE paHEE U3yYECHHBIX OOBEKTOB, CBOIMCTB);

2- PENpOIYKTUBHBIN (BBIIOJHEHUE NESTEIBLHOCTH 10 00pa3Ily, HHCTPYKIIMH WM TIOJT PyKOBOACTBOM);

3- TPOAYKTHBHBIN (TUIAHUPOBAHHE U CAMOCTOSITEIHLHOE BBITIOJHEHUE JICATEIILHOCTH, PEICHHE IPOOIEMHBIX 3a/1a4).
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3 YCJOBMUS PEAJIN3AIIMY YYEBHOM JUCIIUILINHBI
3.1 TpeboBanusi K MUHUMAJILHOMY MaTePHAJILHO-TEXHHYECKOMY 00ecnedeHUI0
Peanuzanus yueOHON AMCHUILIMHBI TpeOyeT HaTMuus y4eOHOro KaOMHEeTa MaTeMaTHKH.
O6opynoBanue yueOHOTo KabuHeTa:
- IOCaJI0OYHBIE MECTA 110 KOJIUYECTBY 00yJarOIUXCS;
- paboyee MECTO IpernoAaBaTes;
- KJIaCCHasl JIOCKa;
- HarJIsIHBIE IOCOOMS (TUTaKaThl, MAKEThl TEOMETPUUECKUX DUTYD);
- KOMIUIEKT y4e0HO-METOJMUECKON JOKYMEHTAIIHH.

TexHudeckue cpeacTBa 00yICHHUS
- MyJbTUMEINa 000PYyI0BaHUE.

3.2 UndopmaunonHoe odecrneyenne 00yuyeHus

OcCHOBHBIE UCTOYHUKH:

1 MonotaukoBa, A. A. MaremaTuka Ijsl FOPUIAYECKUX KOJUIEDKEH | ydeOHuk / A. A.
MonotaukoBa. — Cankt-IlerepOypr : Jlanb, 2020. — 496 c. — ISBN 978-5-8114-4422-9. —
Texct : onextponHwlit //  Jlamp :  JIEKTPOHHO-OMONMOTEYHAss  cUCTEMA.  —
URL.: https://e.lanbook.com/book/131012 ). — Pexxum mocTyma: st aBTOPU3. MOJIB30BATENEH.

JlononHUTENbHbIE UCTOYHUKU:
2 Tycak, A.A. Maremaruka: nocodue-penerurop : [12+] / A.A. I'ycak, I''M. I'ycak,
E.A. bpuunkoBa. — 2-¢ u3., crep. — Munck :Terpamut, 2018. — 720 c. : Tabmn., rpad. — Pexxnm
noctyma: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=571716 . — ISBN
978-985-7081-97-4. — TekcCT : 37€KTPOHHBIMH.

WuTepuer-pecypcesl

3 http://www.mathtree.ru/Index

4 http://eqworld.ipmnet.ru/ru/info/sci-edu/PolyaninZhurov2007.htm
5 http://school9.uni-dubna.ru/NPO/resmatem.htm

6 http://mathematics.ru/

7 http://www.math.ru/

8 http://www.bymath.net/

9 http://graphfunk.narod.ru/

10 http://www.mathnet.spb.ru/

11 http://www.mathprog.narod.ru/

12 http://www.mathtest.ru/

13 http://www.mathem.hl.ru/

14 http://www.etudes.ru/

15 http://www.problems.ru/

16 http://zadachi.mccme.ru/work/JavaScript/treenow.htm
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUIIJIMHBI
KoHTpobn oneHka pe3ylnbTaTOB OCBOCHHS Y4eOHOW IMCIHILIMHBI OCYIIECTBISETCS
Ipero1aBaTesieM B MPOIECCe MPOBEICHHUS CaMOCTOSTENBHBIX pabOT, MUCBMEHHBIX OIPOCOB,
NPAaKTUYECKUX  3aHATHHA, TECTUPOBAaHUS, a  TaKXKE  BBINOJHEHHS  OOydYarOIIUMUCS

VMHJIMBUYQJIbHBIX 3aJJaHUH, IPOEKTOB, HCCIECIOBAHUMN.

PesyabTaTsl 00yyeHus
(ocBOEHHBIEC YMEHHS, YCBOCHHbIE 3HAHMA)

®opMbl W MeTOAbI
KOHTPOJIA M OLEHKH
pe3yJabTaToB 00y4eHH sl

B pesynaprare ocBOCHHS Y4eOHOW MUCIUTUIHMHBI OOYYarOIIHHACS
JOJIKEH YMETh:

o BBIIIOJIHATH apI/I(l)MCTI/I‘IeCKI/Ie I[GI\/'ICTBI/ISI Haa 4uciiaMu, codueTasd
YCTHBIE W TIMCBMCHHBIC TIPHUEMBI; HAXOAWUTH HpI/I6J'II/I)KeHHI)I€
3HA4YCHHA BCJIMYMH MW TMOIpCIIHOCTHU BI)ILII/ICJ'IGHI/If/’I; CpaBHUBATH
YHCJIOBBIC BBIPAXKCHUA,

® HAaxXOJIUTh  3HAUEHUS  KOpHsS,  CTeNeHu, Jjorapudma,
TPUTOHOMETPUYECKUX BBIPAXKEHUH Ha OCHOBE OIPEACIICHHUS,
UCIOJIb3YSl TPU HEOOXOJIUMOCTH HWHCTPYMEHTAJbHBIE CPE/ICTBA;
MOJIb30BAaThCsl  MPUONMKEHHOW OLEHKOM TpU MPaKTUYECKUX
pacuerax;

® BHINOJHATH  NPEOOpa3OBaHHWE  BBIPAKCHUH,  IPUMEHSSA
(GbopMysbl, CBSI3aHHBIE CO CBOWCTBAMH CTETICHEH, JOTapu(pMOB,
TPUTOHOMETPHUYECKUX (PYHKIINH;

® UCNOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W yYMEHUS B
MPAKTUYECKOW JIeATEeIbHOCTH M TIOBCEIHEBHOM KH3HU IS
MPAKTUYECKUX pacuyeToB 1o ¢opmyiaM, BKIOYas (OPMYIIbL,

cozeprKaniue CTEIICHH, panuKael, JorapuQmbl u
TPUTOHOMETpPHUUYECKHE (YHKLUHU, UCHOJb3Yys NMPH HEOOXOAUMOCTH
CIPaBOYHBIE MaTE€pHalbl W  I[POCTEHIIME  BBIYMCIUTEIbHBIC
YCTPOMCTBA;

®  BBIUMCIIATH 3HAYECHHUS IO 33JaHHOMY 3HAUEHUIO apTryMeHTa Mpu
pa3NnUYHbIX croco0ax 3afaHus QyHKLIUY;
e oOmpeaensATb OCHOBHBIE CBOMCTBa
WUTIOCTPUPOBATh UX Ha TpaduKax;

®  CTPOUTH IrpadUKU M3y4eHHBIX (QYHKUMH, UIUTIOCTPUPOBATH IO
rpaduKy CBOICTBA lIeMEHTAPHBIX (QYHKIUH;

®  UCHOJb30BaTh MOHATHE (YHKIUHU A ONHMCAHUS M aHalIMu3a
3aBUCHMOCTEN BEJINYMH,;

® UCNOJb30BaTh NPUOOPETEHHbIE 3HAHUS M  yMEHUS B
IIPAKTUYECKONW JEATENbHOCTH W TOBCEJHEBHOM KM3HU Ul
ONHCAaHMUS C TMOMOINBIO (YHKIHMH pPa3IUYHBIX 3aBHCUMOCTEH,
NpeJCTaBICHNUS UX IrpauuecKu, HHTEPIIPEeTaluu rpaduKoB;

®  HAXOJUTh MPOU3BOJHBIEC FJTEMEHTAPHBIX (DYHKIIMA;

®  UCNOJb30BATh MPOU3BOAHYIO ISl POBEACHUS MPUOIMKEHHBIX
BBIUMCIIEHUH, pelmarh 3aJayd MPHUKIAJHOTO XapakTepa Ha

YHUCIOBBIX  (YHKIIHH,

Ounenka 3a  YCTHBIN
OTBET

Bribopounasi  mpoBepka
TeTpaaeu

O1nieHka 3a yCTHBIN OTBET

Or1enka 3a BBITIOJIHCHHE
oOyyaroriei
CaMOCTOSITEIIFHOM
paboThI

OreHka 3a BBIIIOJTHEHHE
JIOMAaIIHETO 3aJaHus
Orenka 3a BBITIOJIHCHHE
MPaKTUYECKON PabOThI
O1leHKa 3a BBINOJIHEHHE
oOyyJarorniei
CaMOCTOSTEILHON
padboThI

O1leHKa 3a BBINOJIHEHHE
KOHTPOJIBHON PabOThI

O1eHka 3a BBITIOJIHEHHE

MIPOBEPOYHON  pabOTHI;
OLICHKA TECTOBBIX
3aJIaHuM;

BribopouHass  mpoBepka
TeTpaaeu

O1rieHKa 3a BBINIOJTHEHUE
oOyuaroreit
CaMOCTOSITEILHOU
paboThI

OlueHKa 3a yCTHBIN OTBET
O1eHKa 3a BBIINOJHCHHUE

oOyuatoreit

CaMOCTOSITEIIbHOM

paboThI

OreHKa 3a BBINOJHCHHE
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HAaXO0XI€HWE HauOOJIbILIEro U HAaMMEHBIIEr0 3HAaUECHNUS;
® BBUMCIATH B MPOCTEHINIUX CIyYasx IUIOMIATH M OOBEMBI C
HCI0JIb30BAHUEM OIIPEIEIEHHOTO UHTErPaa;

® UCNOJb30BaThb IMPUOOPETEHHbIE 3HAHUS U YMEHUS B
IIPAKTUYECKOW JEATENbHOCTM W IIOBCEAHEBHOM JKU3HU  JUIA
pewieHuss 3ajad, B TOM 4YHCIIE COLMAJIbHO-D)KOHOMHYECKUX H
¢u3nvecknx, Ha HaWOOJbIINE ¥ HAUMEHBIINE 3HAYCHUS, HA
HAaxO0’KJICHUE CKOPOCTU U YCKOPEHUS;

e pemiarth palMOHaNbHbIE, IOKa3aTelbHbIE, Jorapudmuyueckue,
TPUTOHOMETPUYECKUE YPABHEHMS, CBOJAIIMECS K JIMHEHHBIM H
KBaJPaTHBIM, a TAK)KE aHAJIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

®  HCNOJb30BaTh IpaUuecKuil METOJ pElIeHUs YpaBHEHUH U
HEPaBEHCTB;

e u300pakaTh Ha  KOOPAMHATHOM  IJIOCKOCTH  pelIeHUus
YPaBHEHUI, HEPABEHCTB U CUCTEM C JBYMsI HEU3BECTHBIMY;

® COCTaBJATP M  pellaTh ypaBHEHHs W HEPABEHCTBA,
CBS3BIBAOIINE HEN3BECTHBIE BEJIMUYMHBI B TEKCTOBBIX 334a4ax;

® UCNOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W yMEHUS B
IIPAKTUYECKONW NEATEIbHOCTH M IIOBCEIHEBHOM KM3HU  UIA
IIOCTPOCHUS M MCCIENOBAaHUSA IPOCTEHIINX MaTeMAaTHYECKUX
MOJIeJIeH;

e pemarh mpocTeilline KOMOWHATOpHBIE 3a7adyd  METOAO0M
nepedopa, a TakKe ¢ UCIOIb30BaHUEM U3BECTHBIX (POpMYIT;

®  BBIYUCIATH B MPOCTEUIINX CIYy4asX BEPOSITHOCTH COOBITUN Ha
OCHOBE I0JICYETa YK CIIA UCXOI0B;

® UCNOJb30BaTh MPUOOPETEHHbIE 3HAHUS W yYMEHUS B
MPAKTUYECKON JEATEIbHOCTH U TIOBCETHEBHOM KM3HU IS aHAIIN3a
pealIbHBIX YHCIIOBBIX JIaHHBIX, IPECTABICHHBIX B BUJIE TPaUKOB U
ayarpammM, a Takxke JUid aHalu3a MHQOpPMAIMH CTaTUCTHYECKOTO
XapakrTepa;

e  pacro3HaBaTh HA YEPTEkKAX W MOJCNIAX MPOCTPAHCTBEHHBIC
(GOpMBI; COOTHOCHTH TpPEXMEPHBIE OOBEKTHI C WX OIHCAHUSIMH,
M300paXeHUSIMU;

®  ONKCHIBATh B3aUMHOE PACIIOJIOKEHHE TPSMBIX U IIOCKOCTEH B
MIPOCTPAHCTBE;

®  AHAIM3UPOBAaTH B  IMPOCTEHINUX
pacroJiokeHHue 0OBEKTOB B MIPOCTPAHCTBE;
e u300pakaTh OCHOBHBIC MHOTOTPDAaHHHUKH W KpYIJIbIe TeJa,
BBITIOJTHATh YEPTEXKH IO YCIOBUSIM 33]1ay;

®  CTPOUTH MPOCTEUIIINE CCUeHUsI KyOa, MPU3MBI, TUPAMHU/IBL;

crydadax B3aMMHOC

9K3aMEHAIMOHHOTO
3a1aHus

OreHka 3a BBIIIOJHEHHUE
JIOMAIIHETO 3aJaHus

Boibopounasi  mpoBepka
TeTpaaeu
OueHka 3a TECTOBbBIC
3a/laHus

OreHKa 3a BBINOJIHCHHE
IIPAKTUYECKON pabOThI
O1eHKa 3a BBINOJIHCHHE
9K3aMEHAI[MOHHOTO
3a1aHus

OreHKa 3a BBINOJIHCHHE
MIPOBEPOYHON pabOTHI
OreHKa 3a BBINOJIHCHHE
KOHTPOJIBbHON pabOThI
Or1enka 3a BBITIOJIHCHHE
MPAKTHYECKON pabOThI
Or1enka 3a BBITIOJIHCHHE
oOyyaroriei
CaMOCTOSITEIIFHOM
paboThI

Orenka 3a BBITIOJIHCHHE
MIPOBEPOYHON pabOTHI

OueHka 3a BBINOJHEHUE
MPAKTHYECKON pabOThI
OneHka 3a  YCTHBIM
OTBET

OueHka 3a BBINIOJIHEHUE
oOyyJarorniei
CaMOCTOSTEIbHOMN
paboThI

OneHka 3a BBINIOJIHEHUE
HK3aMEHAlMOHHOTO
3aaHus

Omenka 3a
3aaHUs
Onenka 3a
OTBET
Bei6opounas
TeTpaaeu
OrneHka 3a BBINOJHCHHE
oOyuatoreit
CaMOCTOSATEIILHOM
paboThI

OreHKa 3a BBINOJHCHHE
SK3aMEHAIIMOHHOTO

TECTOBBIE
YCTHBIN

IIPOBEpKa
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e  pemarh IIJIAHUMETPUYECKUE u IIPOCTEMIINE
CTEPEOMETPUYECKHUE 3alaud Ha HAXOXKJICHHE TI'E€OMETPUYECKHUX
BEJIMYMH;

®  JCIOJB30BaTh IPU PELICHUU
MJITAHUMETPUYECKUE (DAKTBI U METO/IBI,

CTEpPEOMETPUUECKHUX  3aj]au

® [POBOJUTH JOKa3aTeJIbHbIE PACCYXICHUS B XOJE pElICHUs
3azay;

® UCNOJb30BaThb IMPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPaKTUYECKONW JIeATENbHOCTH U TOBCETHEBHOM KM3HU JUIA
uccienoBaHusl  (MOJIENMPOBAHUS) HECHIOKHBIX  MPAKTUYECKHX
CUTyalluii Ha OCHOBE M3y4EHHBIX (QOpPMYT U CBOMCTB (uryp, a
TakkKe BBIYUCICHUS OOBEMOB W IUIOMIAZCH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TeJI TPU pEHIeHHH NPAKTUYECKUX 3ajad,
UCIOJIb3YS MPU HEOOXOJUMOCTU CHPAaBOYHUKH U BBIUYHCIUTEIbHBIE
YCTpOMCTBA.

B pesynprate ocBOeHMsS y4eOHOW AMCIUIUIMHBI OOYYarOIIHICS
JOJKEH 3HATh:

e 3HAaYCHWE MATEMAaTHUYeCKOW HayKW [UIsd pemIeHus 3ajad,
BO3HUKAIOIIMX B TEOPUU W TPAKTHKE, IMUPOTY H B TO K& BpEeMs
OTPaHUYECHHOCTh MPUMEHEHHS MaTEeMaTHYeCKHX METOJOB K
aHaM3y W HCCIICJOBAHUIO TPOIECCOB M SBICHHW B TMPHUPOJE U
OOIIIECTBE;

e 3HAaYCHUE MPAKTHKH W BOIPOCOB, BO3HUKAIOIIUX B CaMOWM
MaTeMaTuke Ui (OPMHPOBAHUS M PA3BUTUS MaTEMaTUYCCKON

HAYKH, HUCTOPUIO pPa3sBUTHUA IIOHATHA quciia, CO3aHuA
MaTeMaTH4YCCKOI O aHaJjin3a, BO3HHUKHOBCHUA n Pa3sBUTHUA
IrCOMCTpPHUH,

L4 YHI/IBepcaJ'ILHHﬁ XapaKTCp 3aKOHOB JIOTHKH MAaTCMAaTHYCCKHX
paCCY)KHGHHﬁ, HUX IIPUMCHHUMOCTB BO BCCX 0071aCTIX YEI0BEUYECKOM
ACATCIIBbHOCTH,

L4 BepOHTHOCTHLIﬁ
OKpYyXKaromero Mupa.

XapakTep Ppa3INIHbIX IpoueccoB

3a1aHus
OneHka 3a
3a1aHuUs
OlieHka 3a yCTHBINA OTBET
O1eHKa 3a BBINOJHCHHC
IIPAKTUYECKON padoThI
OreHKa 3a BBINOJIHCHHE

TCCTOBBIC

oOyyaronieit
CaMOCTOSITEIIFHOM
paboThI

O1eHKa 3a BBINOJIHCHHE
9K3aMEHAIlHOHHOTO
3aJJaHUs

OneHka 3a  TECTOBBIC
3aJJaHUs

Bribopounasi  mpoBepka
TeTpaaeu

Or1enka 3a BBITIOJIHCHHE
oOyyaroriei
CaMOCTOSITEIIFHOU
paboThI

OreHKa 3a BBITOJTHEHUE
MPaKTUYECKUX PadboT

OreHka 3a BBIIIOJTHECHHE
oOyyarorieit
CaMOCTOSITEIIFHOM
paboThI

O1leHKa 3a BBINOJIHEHHE
oOyyaroriei
CaMOCTOSTEILHOU
padoThI

O1leHKa 3a BBINOJIHEHHE
MPaKTUYECKUX PadboT
O1leHKa 3a BBINOJIHEHHE
9K3aMEeHaIllMOHHOTO
3aJaHUs
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