HNPUMEPHAS ITPOI'PAMMA OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA
IHO MATEMATHUKE

HOACHUTEJIBHASA 3AIIMCKA

Craryc 1okyMeHTa

[IpumepHass mporpamma IO MaTeMaTHKE COCTaBJIeHa Ha OCHOBE (hemepanbHOro
KOMIIOHEHTA rOCYJapCTBEHHOT'O CTAH/IapTa OCHOBHOIO 00IIEr0 00pa30BaHMUs.
[Ipumepnass mporpaMma  KOHKPETH3UPYET  COJAEpP)KaHME  MPEAMETHBIX  TeM
00pa3oBaTeNbHOTO CTaHAAPTA U JA€T MPUMEPHOE pACTIPEACIICHUE YY€OHBIX YacOB MO
pazzenam Kypca.

[IpumepHast nporpaMma BBITIOJIHSIET JIBE€ OCHOBHbIE (DYHKIUH.

Hupopmayuonno-memoouueckas  GyHKIUAS  TO3BOISIET BCEM  yYaCTHUKaM
00pa3oBaTeIbHOTO IIpoIlecca IOMYYUTh MPEJICTABICHUE O MEIIX, COACP)KaHHUH,
oOmielt crparerud OOy4YeHUS, BOCIHUTAHHMS W PA3BUTHS YyYaIIUXCS CpPEICTBaMU
JAHHOTO Y4eOHOTO MpeMeTa.

Opzanuzayuonno-naanupyrouias QyHKIUS TpPeTycMaTpUBAeT BBIICICHUE 3TAroB
oOydeHHs, CTPYKTypHpOBaHWE Y4YEOHOro  Marepuajga, OIpEIeICHUE  €ro
KOJIMYCCTBEHHBIX M KAYCCTBEHHBIX XapaKTEPUCTHK HA KaKIOM W3 3TAlOB, B TOM
YHUCIIE IS COACPIKATEIIFHOTO HAITOJIHCHHS IIPOME)KYTOYHOM aTTeCTAlMK YYaIIHXCS.

[IpumepHass mporpamMma SIBISIETCS OPHUEHTHUPOM ISl COCTaBICHHUS aBTOPCKHUX
y4eOHBIX TTporpaMM M yueOHHUKOB. OHa ompeesieT UHBApUaHTHYIO (00s3aTebHYIO)
JacTh y4eOHOTO Kypca, 3a MpeneaMu KOTOPOrO OCTaeTCs BOZMOKHOCTh aBTOPCKOTO
BbIOOpa BapHaTHUBHOM COCTABIIAIONICH coiepkaHus oOpazoBaHus. [Ipu 3TomM aBTOPHI
y4eOHBIX IPOrPaMM U YUYEOHUKOB MOTYT MPEJIOKUTH COOCTBEHHBIN MOAX0J B YaCTH
CTPYKTYpHpOBaHUs y4eOHOro wmarepuasna, OIpeNesieHUus IMOCIeI0BaTeIbHOCTH
U3Y4YCHHS OTOTO Marepualia, a Takke MyTed (QOopMUpOBaHMS CHUCTEMBI 3HAHUM,
YMEHUN U CHOCOOOB NEATENLHOCTH, PA3BUTHS U COIMAIM3AIUMU yYaIUXCS. Tem
caMbIM  TIpUMEpHas  TporpaMMa  COJACHCTBYET  COXPAaHEHUIO  €IUHOTO
00pa3oBaTeIbHOTO MPOCTPAHCTBA, HE CKOBBIBAS TBOPUYCCKOW MHHIIMATHUBBI YUUTEIICH
U aBTOPOB YYEOHHKOB, MPEAOCTABISICT NMIMPOKHUE BO3MOXKHOCTH JUISI peaTu3aiiuu
Pa3IMYHBIX TOXOJI0B K MOCTPOCHUIO Y4eOHOTO Kypca.

CTpykTypa 10KyMeHTa

[IpumepHass mporpamMma BKJIIOYAE€T TPU pasliela: HOACHUMEAbHYI0 3ARUCKY,
OCHOBHOe coldepycaHue C TIPUMEPHBIM pACHpEICICHHeM Y4eOHBIX YacoB TIO
paszenam Kypca; mpedosanus K ypoBHIO MOATOTOBKH BBIITYCKHUKOB.

O0mas xapakTepucTuKa y4e0HOro npeamera

Maremarnueckoe 00pa3oBaHME B OCHOBHOM IIKOJE CKJIQAbIBAeTCA U3
CIIEYIOIUX  COAEpXKAaTeIbHBIX KOMIIOHEHTOB (TOYHbIE Ha3BaHHsI  OJIOKOB):
apugmemuka; anzedpa, 2eomempus; 3J1EMEHMbl KOMOUHAMOPUKU, MeopUU
6epoaAmHocmeil, CmamucmuKky u 102uku. B cBOEH COBOKYITHOCTH OHU OTPAXKAOT
Oorarblii onbIT OOy4YeHHs] MaTeMaTWKe B HAllleld CTpaHe, YYUTHIBAIOT COBPEMEHHBIC
TEHJEHIMU OTEUYECTBEHHOW M 3apyOeHOM WIKOJABI M TO3BOJISIIOT PEaInu30BaTh
NOCTAaBJIEHHBIE MEPe NIKOJIbHBIM 00pa30BaHUEM L€ Ha UHPOPMAIMOHHO EMKOM U
NPAKTUYECKHA 3HAYMMOM Marepuaje. OTH COIEPKATEIbHbBIE KOMIIOHEHTHI, PA3BUBAsACH



Ha TMPOTSKEHUU BCeX JIeT OOyueHHs, €CTECTBEHHbIM O0pa3oM MEPeruieTaoTcsl U
B3aMMOJICHCTBYIOT B y4€OHBIX Kypcax.

Apugpmemuka npu3zBaHa criocoOCTBOBaTh MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB,
HEOOXOJMMBIX i1 TIOBCENHEBHOM >ku3HM. OHa CcIyxuT 0a30if 79 BCEro
TaNbHEHIIET0 W3Y4YCHUS MaTeMaTHKH, CIOCOOCTBYET JIOTHYCCKOMY PAa3BUTHIO H
(OpMUPOBAHUIO YMEHUS MTOJIB30BATHCS AITOPUTMAMU.

Anzebpa natneneHa Ha GOpMUPOBAHNE MATEMAaTUYECKOTO arllapara Jjisi PeIeHUs
3a7a4 W3 MAareMaTUKH, CMEKHBIX IPEAMETOB, OKPYXKAIOUIEH pPEaTbHOCTH. S3BIK
anreOpbl MOMYEPKMBACT 3HAYCHUE MATEMaTUKH KakK  sI3bIKa JUJIsi MOCTPOEHUS
MareMaTU4eCKUX MOJIENIC, MPOLECCOB M SBJICHUW peadbHOro mupa. OgHoW U3
OCHOBHBIX 3aJjad M3y4YCHHUs aireOphl SBISICTCS Pa3BUTHE AJTOPUTMHYECKOTO
MBIIIJICHUsI, HEOOXOJUMOT0, B YaCTHOCTH, IJIi OCBOCHHUS Kypca HH(POPMATHKU;
OBJIQJICHUE HaBbIKaMU JEMYKTUBHBIX paccyXIeHuM. [IpeoOpazoBanue
CUMBOJIMYECKUX (OpPM BHOCHT CBOWM cCHenM(PUUYECKUdl BKJIaJA B pPa3BUTHE
BOOOpaXeHHsI, CMOCOOHOCTEH K MaTeMaTUYeCKOMY TBOpuYecTBY. Jlpyroil BakHOMU
3a/1a4eil n3yueHus anreOphl SBISETCS MOYYSHHUE MKOJIbHUKAMU KOHKPETHBIX 3HAHHM
0 (QyHKIMSIX Kak BaKHEHIIEH MaTEeMaTHUYeCKOW MOJENN Uil ONHUCAHHUS W
WCCJICIOBaHUS Pa3HOOOPA3HBIX TMPOIECCOB (PAaBHOMEPHBIX, PaBHOYCKOPCHHBIX,
OKCIIOHEHITUATBHBIX, TEPUOAUYECCKUX U Ap.), I (HOPMHUPOBAHUA Y YyUALTUXCS
MPEJICTABICHHUI O POJIM MATEMAaTUKU B Pa3BUTUU LIMBUJIA3ALNU U KYJIbTYPHI.

T'eomempusn — ofauH W3 BAKHEHIIMX KOMIIOHCHTOB MaTeMaTHYeCKOTO
oOpasoBaHus, HEOOXOAMMas IJIsi MPUOOPETEHUST KOHKPETHBIX 3HAHUN O TIPOCTPAHCTBE
M TPAKTUYECKH 3HAYMMBIX yMEHUH, (HOPMHUPOBAHUS S3bIKa OMUCAHUS OOBEKTOB
OKPYXAIOIIEro MHUPA, I Pa3BUTUS MTPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYHITHH,
MaTEeMaTHYeCKOW KYJIBTYPHI, JIJISI 3CTETHUYECCKOTO BOCIHUTAHMS ydarmmxcs. V3ydeHue
T€OMETPUU BHOCUT BKJIaJ B Pa3BUTHE JIOTMYECKOTO MBIIUICHUS, B (POPMHUPOBAHHE
MOHATHUS JOKa3aTeIIbCTRA.

Jdnemenmovr  102UKU, KOMOUHAMOPUKU, CMAMUCMUKU U  Meopuu
6eposAmMHOCmell CTAaHOBATCS 00s3aTEIHbHBIM KOMIIOHEHTOM IIIKOJIBHOTO 00pa30BaHMS,
YCWJIMBAIOIIMM €0 TNPHUKIAAHOE W NPAKTUYECKOE 3HAYCHHE. OTOT MaTephall
HEOOX0uM, Mpexae Bcero, s (GopMupoBanusi (yHKIIMOHATBHON T'PAMOTHOCTH —
YMEHUM BOCHPUHUMATh M aHAIM3UPOBATh HWH(OpMaIMIO, TPEACTABICHHYIO B
paznuyHbBIX (Qopmax, TOHMMATh BEPOATHOCTHBIM XapaKTep MHOTUX pealbHbIX
3aBUCHUMOCTEN, NPOU3BOAMTH IPOCTEUINE BEPOSATHOCTHBIE pacueTbl. I3yueHue
OCHOB KOMOMHATOPUKH MO3BOJUT yUYalIEMYCsl OCYHIECTBISATh PACCMOTPEHHUE CITy4YaeB,
nepebop M MOACYET YMCa BAPUAHTOB, B TOM YHCIE B MPOCTEHIINX MPUKIAIHBIX
3a7a4ax.

[Ipy wW3yyeHUM CTAaTUCTUKHM W TEOPHH BEPOATHOCTEW  O0OTaIaloTCs
IPEACTABJIEHUSI O COBPEMEHHOM KapTUHE MHpa M METOJAax €ro HCCIEeNOBaHus,
dbopMupyeTcsi TOHUMaHUE POJHM CTATHCTHKU KaK MCTOYHUKA COIMAIBLHO 3HAYMMOU
nH(OpMAITH 1 3aKJIABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITTUICHHUSI.

TakuMm 00pa3oM, B XOJ€ OCBOCHHS COAEpPKAaHUA Kypca yyallhecs MOJydaroT
BO3MO)KHOCTb:

Pa3BUTh IIPCACTABICHUA O YHUCIIC U POJIH BBIUKCJICHUN B 4€JI0OBEYECKOM IIPAKTUKE;
CCI)OpMI/IpOBaTI) IMPAKTHYCCKHUC HABBIKKM  BBIIIOJIHCHHA  YCTHBIX, IIMCbMCHHBIX,



MHCTPYMEHTAJIbHBIX BBIYMCIIEHUN, PA3BUTh BIYMCIUTEIBHYIO KYJIBTYPY;

OBJIAJIETh CUMBOJMYECKHM SI3BIKOM aJIreOpbl, BbIpadOTaTh (popMajbHO-ONEPATUBHBIC
anreOpanvyecKkue yMEHUs U HayYUTbCsl IPUMEHSATh UX K PELICHUI0 MaTeMaTHYECKUX U
HEMAaTEeMAaTUYECKUX 3a/1a4;

W3Y4YUTh CBOMCTBA W rpaduKy 3JIEMEHTAPHBIX (YHKIMH, HAyYUTHCS HMCIOJIb30BaTh
byHKIIMOHATBHO-TpaueCcCKre MPECTABICHUS NIl ONMMCAHUS W aHAlM3a PeabHBIX
3aBUCUMOCTEM;

Pa3BUTh IMPOCTPAHCTBCHHLBIC IIPCACTABIICHHUA H I/I306paSI/ITeJ'ILHLIe YMCHUA, OCBOUTH
OCHOBHBIC CI)&KTBI H MCTOAbI INIAHUMCTPHH, ITIO3HAKOMHUTLBCA C HpOCTGfIH.IHMPI
IMPOCTPAHCTBCHHBIMU TCJIaMH U UX CBOﬁCTBaMH;

MOJIYYUTb MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEajbHOM MHUpPE U
0 pPa3JIUYHBIX CMOCO0AaX WX HM3Y4YeHHUs, 00 OCOOCHHOCTSAX BBIBOJOB U IMPOTHO30B,
HOCSIIUX BEPOSTHOCTHBIN XapaKTep;

pa3BUTh JIOTMYECKOE MBIIUIEHUE M peub — YMEHHsS JIOTUYECKH OOOCHOBBIBATH
CYXXJ€HMs, NPOBOAUTL HECIOXKHBIE CHCTEMATU3allMM, I[PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBL, HMCIOJB30BAaTh PA3JIMYHBIE SI3bIKM MaTreMaTWKH (CJIOBECHBIM,
CUMBOJIMYECKUH, rpapUuecKuil) JUid WUTIOCTPALlU, HHTEPIPETAIINH, apTyMEHTAlUN
U JIOKa3aTeNbCTBa;

chopMupoBaTh MPEACTABICHHS 00 M3ydyaeMbIX TOHITHSIX U METO/IaX KaK Ba)KHEUIITHX
CpPEACTBaX MaTEMaTUYECKOTO MOJAEITUPOBAHUS PEAJIBHBIX MPOILIECCOB U SIBJICHUMU.

Hean
N3yueHne MaTeMaTUKU Ha CTYIIEHH OCHOBHOT'O OOIIEro o0pa3oBaHMs HAMPABICHO Ha
JTOCTHKEHUE CIICTYIONINX TeTIeH:

1 oBiaaneHne cucTEeMOIl MaTeMaTHYeCKUX 3HAHMHM U YMEeHMM, HEOOXOAUMBIX IS
MPUMEHEHHUSI B TPAKTUYECKOW JEITEIIbHOCTH, U3YYCHUS CMEXHBIX IUCIUIUINH,
MIPOJIOTKEHHS] 00pPa30BaHUS;

2 UMHTEJUIEKTyaJIbHOe pa3BuTHe, GOPMUPOBAHUE KAUYECTB JTUYHOCTH, HEOOXOAUMBIX
YeJIOBEKY JJI TMOJTHOLEHHOM >KM3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX
MaTeMaTHYECKOM JEeATENbHOCTH: SICHOCTM W TOYHOCTHM MBICIH, KPUTHYHOCTH
MBIIUIEHNS, UHTYHULHH, JOTUYECKOTO MBIIUICHHS, AJIEMEHTOB aJIrOPUTMHYECKON
KYJIBTYPBl, MPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOIOJICHHIO
TPYAHOCTEN;

3 dopmMupoBaHue mpeAcCTaBJeHUl 00 wHIEIX W METOJAaX MAaTeMaTUKH Kak
YHUBEPCAILHOTO SI3bIKa HAYKHW M TEXHUKH, CPEICTBA MOJCIMPOBAHMS SBICHUN U
MPOIIECCOB;

4 BocnmUTaHHMe KYJIbTYpPbl JUYHOCTH, OTHOILIECHHUS K MaTeMarHKe KakK K 4YacTH
OOILIIEUENIOBEUECKOM  KYJbTYpbl, Hrparoiieid ocol0yi pojib B OOLIECTBEHHOM
pa3BUTHUH.

Mecto npeamera B (pegepajbHOM 0A3MCHOM Y4eOHOM IJIAHE

CornacHo (denepasibHOMY Oa3WCHOMY Y4YeOHOMY IIaHy JUIsi 0Opa30BaTeIbHBIX
yupexnaenunn Poccuiickorn @Penepaumy Ha W3YyYEHHE MATEMATHMKA Ha CTYIEHU
OCHOBHOTO 0011ero oOpa3oBaHMsI OTBOAUTCS HE MeHee 875 4 W3 pacdyera 5 4 B



uenenro ¢ V o 1 X xiacc.

[Ipumepnas mporpamma paccuutaHa Ha 875 ydeOHbIX 4acoB. [Ipu sTom B Hel
IPeyCMOTPEH pe3epB CBOOOAHOrO yueOHOro BpeMeHu B 00beMe 90 yueOHBIX 4acoB
JUISL peaju3allii  aBTOPCKUX IOAXOAO0B, HCIIOJIB30BaHUSI Pa3sHOOOpPa3HbIX (opm
OopraHu3ali y4eOHOTo Tpoliecca, BHEAPEHUS COBPEMEHHBIX METOJ0B OOyuYeHHUS U
IIEJarOTUYE€CKUX TEXHOJIOTHM.

Oo01mey4eOHbIEe YMEHHSI, HABBIKH M CIIOCOOBI /1€ TEJIbHOCTH.

B xome nmpemomaBaHWs MareMaTMKM B OCHOBHOWM IIKOJIE, pabOTBl  Hax
dbopMHUpOBAaHUEM Y YYAIIUXCS TEPEUUCICHHBIX B MPOTpaMME 3HAHUW W YMCHHH,
cienyer oOpamarh BHHUMAaHME Ha TO, UYTOOBI OHHM OBJAACBAlU  YMeHUAMU
obweyuebHo2o0  xapakmepa, Pa3HOOOPa3HBIMU  cnocobamu  OesmenbHOCmU,
IPUOOPETAIH OIIBIT:

IIAaHUPOBAHUA W OCYIICCTBICHUA aHFOpHTMquCKOﬁ ACATCIIBHOCTH, BBIITOJIHCHUA
3aJaHHbIX 1 KOHCTPYHUPOBAHHA HOBBIX AJITOPUTMOB,

pelieHus: pa3HooOpa3HbIX KJIACCOB 3ajlad M3 Pa3jIMYHbIX Pa3lesioB Kypca, B TOM
quCIie 3a/1a4, TPEOYIOIUX TTOUCKA MMYTH U CITIOCOOOB PEIICHMUS;

UCCIIEZIOBATENIbCKOM J€SATEIbHOCTH, PAa3BUTHS WJIEH, NPOBEACHUSI IKCIEPUMEHTOB,
0000111eHHs], TOCTAHOBKU U (POPMYJIMPOBAHUS HOBBIX 3a]1a4;

SICHOTO, TOYHOTO, TPAMOTHOTO H3JI0K€HUSI CBOMX MBICIIE B YCTHOM M MUCBMEHHOMU
pedd,  HCMHOJb30BaHUS  Pa3IMYHBIX  SA3BIKOB ~ MareMaTuku  (CJIOBECHOTO,
CUMBOJIMYECKOT0, rpauuecKoro), CBOOOJHOrO Mepexoia ¢ OJHOrO A3bIKa Ha JIPYrou
JUTSL WUTFOCTPAIlUK, UHTEPIIPETAIIMU, apTyMEHTAIIMU U JOKA3aTeNbCTRA;

MIPOBEICHUS JIOKA3aTCIIbHBIX PacCyKJICHUH, apryMEHTAIIUH, BBIIBHKCHUS THUIIOTE3 U
X 000CHOBaHUS;

MOKCKA, CUCTEMAaTU3allluK, aHalin3a U Kiaccudukauym nHPopMaluu, UCTIOIb30BaHUs
Pa3HO00pa3HbIX MH(POPMAIMOHHBIX MCTOYHUKOB, BKJIIOYAsl YYEOHYIO U CIPABOYHYIO
JIUTEPATYPy, COBpEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH.

Pesyabrarnl 00yuyeHust

Pesynbprarel 0Oyuenusi mpeacTtaBieHbl B TpeOOBaHUSAX K YPOBHIO TOATOTOBKH U
3a/1al0T CUCTEMY UTOTOBBIX PE3YJIBTaTOB 00YyUEHHMsI, KOTOPBIX JOJKHBI JOCTUTaTh BCE
y4daluecsi, OKaHYMBAIOIIME OCHOBHYIO IIKOJNY, U JOCTH)KEHHUE KOTOPBIX SIBIISETCS
00s13aTeNbHBIM YCJIOBUEM MOJOXKUTEIBHOM aTTECTAallMd YYE€HHUKA 3a KypC OCHOBHOMU
MIKOJIBI.  OTW  TpeOOBaHMsI  CTPYKTypUpPOBaHbl IO TPEM  KOMIIOHEHTaM:
«3HATh/TIOHUMATB», «YMETH)», «HUCIIOJIb30BAaTh NMPUOOPETEHHBIE 3HAHUS U YMEHHUS B
OPAaKTUYECKOW JESATENIbHOCTH U MOBCEIHEBHOM Xu3HW». [lpu 3TOM mocnenHue 1Ba
KOMITOHEHTA ITPEICTABIICHBI OTAEJBHO 110 KaXA0MY U3 PA3AEIIOB COIEPKAHUS.



OCHOBHOE COJIEP)KAHUE
(875 1)

Apugpmeruxa
(250 u)

HarypaabHble uncia. JlecsiTuuHas cucrema cuucieHus. Pumckas Hymepanusi.
ApudmMernueckue NeWCTBHS HAJl HATypalbHBIMU unciaaMu. CTeNeHb ¢ HATypaTbHBIM
ITOKa3aTelIeM.

JlenmumocTth HaTypalibHBIX uKcen. [Ipusnaku nenumoctur Ha 2, 3, 5, 9, 10.
[Ipocthie u cocTaBHbIC unciia. Pa3iokeHne HaTypaibHOTO YKCIIa Ha MPOCThIC
MHOXUTEIU. Hanbosnpimii o0 JeuTes 1 HauMeHbIee 00111ee KpaTHoe.
Jlenenue ¢ 0CTaTkom.

Jpoon. OObIKHOBeHHas JApoOb. OcHOBHOE CBOMCTBO JpoOu. CpaBHEHUE
npoOeii. ApudmeTudyeckue IeUCTBUS C OOBIKHOBEHHBIMU ApoOsmu. HaxoxaeHue
YacTH OT LEJIOr0 U LEJNOro MO €ro YacTH.

Hecsatuunas npoOb. CpaBHEHHE JECATHYHBIX Jpobel. Apudmernueckue
JEUCTBUA C JeCATHYHBIMU ApoOsimu. [IpencraBnenue aecaTnyHOW npoOu B BUC
OOBIKHOBEHHOU ApOOH ¥ OOBIKHOBEHHOM B BUJE IECATUUHOM.

Paunonajibuble yMcia. llensle uncna: MONOXKWUTENBHBIC, OTPULIATEIIBHBIE W
HyJb. Moaynb (aOcontoTHas BenuduHa) yucia. CpaBHEHHUE pallMOHAJbHBIX YHUCE].
ApudmMernueckue OEUCTBUS C pauUMOHAIbHBIMU 4YHciaMH. CTeneHb € UEIbIM
IIOKAa3aTeyIeM.

YucnoBble BBIpAKEHUS, MOPSAOK JIEHCTBHM B HUX, HCIOJIb30BAaHUE CKOOOK.
3akoHbl  apuPMETUUYECKUX  JCHUCTBHM: TEPEMECTUTENbHBIN, CoYeTaTeIbHbIN,
pacrpeneauTeNbHbIN.

JeiicTrBuTe/ibHbIe YMcaa. KBanparHeii kopeHb U3 uucina. KopeHb Tperben
crenenn. ITonsmue o kopue N-oii cmenenu u3 yucia . Haxoxienne mpuOIMKEHHOTO
3HAUEHHS] KOPHSI C TIOMOIIBIO KAJIBKYIATOPA. 3aMKiCh KOPHE C MOMOILBIO CTEIIEHU C
TPOOHBIM MTOKA3aTEIIeM.

[TonsiTrie 06 MppanmoHanIbHOM Yucie. Mppayuonanonocms yucna. JlecsiTHUHbIE
MPUOIMKEHUS UPPALTMOHATBHBIX YHCEIL.

JlelicTBUTEIbHbIE YHMCIa KaKk OCCKOHEYHbIC JecsiTUYHbIe ApoOu. CpaBHEHHE
NEeUCTBUTENBHBIX YHCEII, apupmemureckue 0eticmausi Hao HUMU.

OTanbl pa3BUTHS PEICTABICHUIN O YHCIIE.

TexcToBble 3axa4un. PeilieHre TEKCTOBBIX 3a/1a4 apu(METHUECKUM CITIOCOOOM.

N3mepenusi, npudan:KeHnsi, OUeHKH. EIMHUIIBI M3MEPEHUs! UIMHBI, TUIOIIAAH,
o0bema, Macchl, BpEMEHHU, CKOPOCTU. PaszMepbl OObEKTOB OKpYXKAIOIIEr0 HAC MHpa
(OT D2JMEeMEHTapHBIX 4YacTUIl] 10 BcelleHHOM), JIMTENbHOCTh MPOIECCOB B
OKPY’KaIOIIEM HAC MUDE.

[IpencraBiienne 3aBUCUMOCTH MEXAY BETMYMHAMU B BUJIE (DOPMYIL.

[IpouenTsl. HaxoxaeHue mpoueHTa OT BEJIUYMHBI, BEJIMYUHBI 110 €€ IMPOLICHTY.

OTHo1IEHNE, BBIpAKEHUE OTHOILICHUS B MpoueHTax. [Iponopuus.
[TponoprimoHanbHast 1 OOPATHO MPOMOPIIUOHATBHAS 3aBUCUMOCTH.

Oxkpyrenue uncen. [Ipukuaka v olleHKa pe3yabTaToB BRIUUCICHUN. Boiaenenue
MHOKHUTEJS — CTEIIEHU JECITU B 3alCU YUCIA.



Auredopa
(270 u)

AsireOpandecKkue BbIpaxkeHHsi. DBykBeHHbIE BbIpaKeHUSI (BBIPOKECHHUS C
nepeMeHHbIMH). YuciaoBoe 3HaueHHe OYKBEHHOTO BbIpakeHus. JlomycTumble
3HAYEHUsl MEPEMEHHBIX, BXOMSIIMX B anreOpanueckue BblpaxeHus. IlomcraHoBka
BBIPAKEHUI BMECTO MEPEMEHHbIX. PaBEHCTBO OyKBEHHBIX BbIpakeHUU. TOXIECTBO,
J0Ka3aTenbCTBO TOeCTB. [IpeoOpa3oBanus BhIpaKeHUH.

CBoiicTBa cTemeHedl ¢ 1melblM nokazareneM. MuorouneHnnl. CloXKEHUE,
BBIUMTAHUE, YMHOXXEHHE MHOTrO4JeHOB. DOpMyibl COKpPAIIEHHOTO YMHOXKEHUS:
KBaJpaT CyMMbl U KBaJIpaT Pa3HOCTH, KVO cymmsl u Ky6 paznHocmu. Dopmyna
Pa3HOCTH KBaJIpaToB, opmyna cymmsl Kyo6o8 u pasHocmu kybos. Paznoxenue
MHOTOUJIEHa Ha MHOXKUTENU. KBajpaTHblil TpexuiieH. Boidenenue noino2o keaopama
6 keaopamnom mpexunere. Teopema Buera. PaznoxeHue kBaapaTHOro TpexujieHa Ha
JIMHENHBIE MHOXKUATEIU. MHOTOUYIEHBI C ONHOM NepeMeHHOM. CTeneHb MHOTOYJICHA.
Kopenps MHOrOUsIEHA.

AnrebOpandeckas Apoos. Cokpamienue Apooeit. JleicTBusa ¢ anredpandecKuMu
JIPOOSIMH.

PaunoHanbHble BeIpaXeHHUs U UX IpeoOpa3zoBanus. CBOMCTBAa KBaJPATHBIX
KOpHEH U UX NPUMEHEHHUE B BEIYUCICHUSX.

YpaBHeHMsT M HEPAaBEHCTBA. YPaBHEHME C OAHOM IepeMeHHOW. KopeHb
ypaBHeHus. JluHeiliHoe ypaBHeHue. KBaapatHoe ypaBHeHHE: (opmyna KopHeEH
KBAJIpaTHOTO YpaBHEHHUs, PelieHne panroHanpHbIX ypaBHEeHHW. [IpuMepsl pemieHus
YPAaBHEHUHN BBICIIUX CTENEHEH; METOAbl 3aMEHbl IIEPEMEHHOM, pa3JIOKEHHs Ha
MHOYHTEIIN.

VYpaBHEHHE C JABYMs NE€PEMEHHBIMM; PEIICHHE YPAaBHEHHS C  JIByMs
nepemMeHHbIMH. CucTteMa ypaBHEHUH; penieHue cucteMbl. CucrteMa JIBYX JIMHEWHBIX
YpaBHEHUN C JBYMs MEPEMEHHBIMU; pEIICHHE TOJCTAaHOBKOW U anredpanyecKum
CIOKEHHEM. YpaBHEHHE C HECKOJbKMMH IepeMeHHbIMU. lIpumepsl pemenus
HEJIMHEWHBIX cucTeM. [Ipumepsl pereHnst ypaBHEHUH B LIENIBIX YU CIIAX.

HepaBeHcTBO ¢ onHOM nepeMeHHOM. Pelienne HepaBeHcTBa. JInHelHbIe
HEPABEHCTBA C OJTHOM ITEPEMEHHON U UX cucTeMbl. KBapaTHble HEpABEHCTBA.
IIpumepyl pewenus OpoOHO-TUHEUHBIX HEPABEHCMS.

YHucnoBble HEPABEHCTBA U UX CBOMCTBA. /[o0Ka3amenbcmeo Yucio8bix u
aneebpauyecKux HepageHcms.

ITepexon oT cioBecHOW (POPMYIMPOBKM COOTHOLIEHUM MEXIY BEIUYMHAMH K
anredpandeckoil. PerieHue TeKCTOBBIX 3aa4 aJireOpanuyecKiuM crocoOoM.

YucsioBbIe MOCTAEA0BATEIBLHOCTH. [[OHATHE OCIEN0BATENBHOCTH.
Apudmernueckas U reomeTpuueckas nmporpeccuu. @opmyIibl OOIIETO YIeHa
apu(pMETUIECKON U TEOMETPUUYECKOMN MPOrPECCHii, CyMMBI IIEPBBIX HECKOIBKHX
YJICHOB apU(METHIECCKON U T€OMETPUUSCKOU IMPOTPECCHUi.

CnoKHbIE TPOIEHTHI.

Yucsobie pynknun. [lorstue pynkimu. O61acTs onpeaeneHus QyHKIIUN.
Cnoco6s1 3apanust pyHkiuu. I'paduk pyHKIMU, Bo3pacTaHUe U yObIBaHHE (PYHKIIUH,
HanOobIllee ¥ HaMMEHbIIIee 3HAaYCHUS (PYHKIIUU, HyTH (QyHKITUHU, TPOMEKYTKH



3HAKOMOCTOSIHCTBA. UTeHue rpadukoB QyHKIUH.

@DyHKIMY, ONHUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPLHUOHATIBHYIO
3aBUCUMOCTH, UX rpaduku. JInneitHas GyHkuus, ee rpaguk, reoMeTpruueCcKuil CMbICI
ko3 durmentoB. ['unepbona. KBagparuunas dyskuus, ee rpaduk, mapadosna.
KoopnuHnars! BepinHbl napadoiibl, 0Cb CUMMETpUU. Cmenennvle yHKyuu ¢
HamypanvHelm nokazamenem, ux epaguxu. I'padpuku GyHKIUI: KOPEHb KBaIpaTHBIi,
KOpeHb KyOn4ecKkuid, Momyib. Mcrons3oBanue rpadukoB HYHKITUN A1 PEIICHUS
YPAaBHEHUW U CUCTEM.

[Tpumeps! rpaduyueckux 3aBUCUMOCTEH, OTPaXKaroINX peaibHbIE MPOLIECCHI:
KoJiebaHue, MOKa3aTeIbHBIA POCT; YUCI08blE PYHKYUU, ONUCLLEAIOUUE IMU
npoyeccsi.

[TapannensHbIil IepeHoC rpadUKOB BAOIb OCEH KOOPANHAT U CUMMeEmpUs.
OMHOCUMENLHO OCell.

Koopaunarel. U300pakeHne yncesn TOUKaMu KOOPIAUHATHOMN MPSIMOM.
['eomeTpuyeckuii cMbica MoIyns ynciia. YucaoBbie MPOMEKYTKU: UHTEPBA,
OTPE30K, yd. Dopmyna paccmoanusi mexcoy moukamu KoOpOUHaAmHoOU NPIMOLL.

JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH; KOOPAUHATHI TOUKH. KoopauHaTsl
cepenunbl oTpes3ka. opmyna pacCToSHUS MEXITY ABYMS TOYKAMHU TJIOCKOCTH.
YpaBHeHUe IPSAMOi, YTIII0BOU KOA(PDHUIIUEHT MIPSMOH, YCIOBHUE MapauIeIbHOCTH
MPSMBIX. YpaBHEHUE OKPYKHOCTH C IICHTPOM B Hadajie KOOPIUHAT U 8 10001
3A0AHHOU MOUKe.

['paduueckas nHTEpIpETANHSA YPABHCHHUHA C JBYMSI IEPEMEHHBIMHU U UX CHCTEM,
HEPABEHCTB C ABYMS ITEPEMEHHBIMHU U MX CHCTEM

I'eomerpus
(220 u)

HavyaibHbIe NOHATHSA U TEOPEeMbl FT€OMETPUM.

BO3HUKHOBEHHE F€OMETPUU U3 IPAKTUKH.

['eomerpuyeckne Gurypsi u Tema. PaBeHCTBO B TeOMETPHH.

Touka, npsiMasi ¥ IIIOCKOCTb.

[IoHATHE O TEOMETPUYECKOM MECTE TOUEK.

Paccrosaue. Otpe3ok, nyd. Jlomanas.

Vron. [Ipsimoii yron. Octpble U Tymble yITibl. BepTUKanbHbBIE U CMEKHBIEC YIIBL.
buccekrpuca yria u ee CBOKWCTBA.

[TapannenbHble U TEepeceKarImecs npsMbie. [IeprneHIuKyIIpHOCTh MPSMBIX.
TeopeMbl 0 mapamiIeNbHOCTH U MNEPHEHIUKYISIPHOCTH HpsMbIX. (CBOMCTBO
CEpPEIUHHOTIO NEPIEHINKYIISIPA K OTPE3Ky. IleprieHIuKysap 1 HaKJIOHHAs K IIPSAMOM.

MHOroyrojbHUKH.

OKpy’>KHOCTb U KpYT.

Harmsinaple  mpenacrtaBieHHs O NIPOCTPAHCTBEHHBIX — Telax:  Kyoe,
napajuieNnienumnene, npusMe, nupamuze, mape, chepe, konyce, uunuaape. [pumeps
ceyeHuu. [Ipumepsl pa3BepTok.

Tpeyronbuuk.  IIpsMoyrompHble,  OCTPOYIOJBHBIE, U  TYHNOYTOJIbHBIE
TpeyroibHUKH. BwicoTa, MemuaHa, OWCCEKTpUCa, CPEIHsS JHHHUS TPEYTOJIbHHKA.
PaBHOOeApeHHbIE M PaBHOCTOPOHHUE TPEYTrOJbHUKH; CBOWCTBA W MPHU3HAKH



PaBHOOEIPEHHOTO TPEYToJIbHUKA.

[Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronbHuKa. Cymma
yIJIOB TpEyrojibHUKa. BHemHue yribl TpeyrojibHUKA. 3aBUCHUMOCTh MEXKIY
BEJIMYMHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema ®aneca. [TogoOue TpeyroasHUKOB; KodhduireHT nogodus. [1pusnaku
no1I00MsI TPEYTOJILHUKOB.

Teopema [Tudaropa. [IpusHaku paBeHCTBa MPSIMOYTONIBHBIX TPEYTOJIBHUKOB. CHHYC,
KOCHHYC, TAHT€HC, KOTAHTE€HC OCTPOro yIyia MPSIMOYTOJILHOTO TPEYTOJIbHUKA U YTIIOB
ot 0° no 180°; mpuBenenue k ocrpomy yriny. Penienue npsmMoyrojabHbIX
TpeyroJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKACCTBO. DOPMYIIHI,
CBSI3BIBAIONINE CUHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC OTHOTO M TOTO k€ yria. Teopema
KOCHUHYCOB M T€OpEeMa CHHYCOB; IPUMEPHI UX MPUMCHECHHS JIJIs1 BEIYHCICHUS
AIIEMEHTOB TPEYTOJIbHUKA.

3ameuatenbHble TOYKM TPEYTOJIbHUKA: TOYKH TMEPECEUCHUS] CEPEIUHHBIX
NEePHEHANKYISIPOB, OucceKkTpuc, Mmeauad. OxpyxcHocms Jiiepa.

YeroipexyrojabHuk. IlapammenorpamM, €ro CBOMCTBA W IPU3HAKMU.
[IpssiMoyronbHUK, KBajpar, poMO, WX CBOWCTBA W MPHU3HAKU. Tpamenusi, CpemaHss
JIMHUS TPAreny; paBHOOEAPEHHAS TPaATCITH.

MHoroyronbHuKkHu. Bplykiasle MHOroyrogpHukM. CyMMa yITIOB BBIITYKJIOTO
MHOIOYTOJIbHUKA. BrincanHble W ONUCAaHHBIE MHOTOYIOJbHUKHU. [IpaBuibHBIE
MHOI'OYTOJIbHUKH.

OxpyxkHocTh U KpyT. LlenTp, paguyc, nnametp. lyra, xopaa. CeKTop, CETMEHT.
LlenTpanbHblii, BOUCAHHBIA YIOJI; BEJIMYMHA BIMCAHHOIO ymia. B3aumHoe
pacnonoKeHne NpsIMON U OKPYKHOCTH, 08X okpyacnocmeti. KacarenbHast U ceKyIast
K OKpYXXHOCTH, DPAaBEHCTBO KacaTelIbHBbIX, IPOBEICHHBIX W3 OJHOM TOYKHU.
Mempuueckue coomuowilenuss 6 OKPYICHOCMU: CBOUCMEA CEKYUWJUX, KACAMENbHbIX,
xopo.

OKpy’>KHOCTb, BNHMCAaHHAasl B TPEYTOJbHHUK, U OKPYKHOCTb, ONHMCAHHas OKOJIO
TPEyroJibHUKAa. BrnucaHHble YW ONMCAaHHBIE YETBIPEXYTOJbHUKU. Bnucauuvie u
ONUCAHHBLE OKPYHCHOCIU NPABUTILHO20 MHO20Y20NbHUKA.

N3mepenue reoMeTpuYeCKHX BeJUYMH. [[nmuHaA oTpes3ka. JljmHa JIOMaHOW,
MEpUMETP MHOTOYTOJIbHUKA.

Paccrosgnue or ToukM A0 mnpsMou. PaccTosiHMe Mexay IapauiebHBIMU
npsMbIMU. J[JIMHA OKpY»KHOCTH, 4nciio [; mmuHa ayru. Benwuwna yrma. ['pagycHas
Mepa yIia, COOTBETCTBUE MEK/y BETUUMHOM yIlia U IJIMHOW JyTH OKPYKHOCTH.

[Tonsitne o miomanu miockux QGuryp. PaBHOCOCTaBlIEHHbIE U PAaBHOBEJIMKHE
burypsl.

[Inomaas npsMoyroipHuka. [lmomaas mnapasienorpamMma, TPEYroJIbHUKA H
Tpanernuu (0CHOBHBIE (hopmyItbl). DOpMyITbI, BEIPAKAIONIKME TIIOMAL TPEYTOJbHUKA:
yepe3 JBE CTOPOHBI U yTOJl MEXAY HUMH, uepe3 nepumemp u paouyc 6NUCAHHOU
oxkpyscnocmu, hopmyna I'epona. [lnowaow uemvipexyeonvHuxa.

[Imomans Kpyra u miomaab CEKTopa.

CBsi3b MEXKYy IUIOIIAIIMH MOAOOHBIX (UTYD.

O6bem Tena. @opMynibl 00beMa MNPSIMOYTOJILHOTO Mapajuiesienunena, Kyoa,
niapa, HWIMHAPA U KOHYCa.



BekTtopsl.

Bexkrop. nuna (Moayias) Bektopa. KoopauHarel BekTopa. PaBeHCTBO BEKTOPOB.
Onepauyu Hax BEKTOpAMHM: YMHOXKEHUE HA UHCIO, CIOXKEHHUE, pa3lodceHue,
CKaJISIPHOE MPOU3BEICHUE. YTOJI MEXKIAY BEKTOPAMMU.

I'eomeTpuyeckue nNpeoodpa3oBaHusl.

Ipumepovr  osuocenuti  gueyp. Cummempusn ¢ueyp. Ocesas cummempus u
napannenvuvlii. neperoc. Ilosopom u yewmpanvuas cummempus. Ilonamue o
comomemuu. [looobue gueyp.

IHocTpoenns ¢ MOMOIIBLIO MUPKYJIS U JTHHEHKH.

Ocnognbie 3a0a4u Ha nocmpoeHue: 0elleHue Ompe3Ka NONoLAM, NOCMPOeHUe

Mpey20bHUKA N0 Mpem CIOPOHAM, NOCMPOEHUe NePNEeHOUKVIAPA K NPAMOU,

nocmpoeHue buccekmpucsl, oelieHue ompeska Ha N pasHvlx 4acmell.
IIpasunvrvle MHO202pAHHUKU.

JjieMeHThI JIOTUKH, KOMOMHATOPUKH,

CTATUCTHKH U TEOPHH BePOATHOCTEMN
(45 9)

Joka3zareabcTBo. OnpeneneHus, A0Ka3aTelnbCTBa, AKCHUOMBI M TEOPEMBI;
cneactBus. Heobxooumvsie u 0oocmamounwle ycnosus. Kontprnpumep. JlokazarenbcTBo
oT ipoTuBHOTO. [IpsiMast 1 oOpaTHas TEOPEMBI.

Ilonsamue 06 axcuomamuke U aKCUOMAMUYECKOM NOCMPOEHUU 2eOMempul.
Iamutit nocmynam 26kauda u e2o ucmopus.

MHo:kecTBAa M KOMOMHATOpPUKA. MHodcecmeo. Onemenm MHOMCECm8a,
noomuoxcecmeo. ObveduneHue u nepecevenue MHodxcecms. /uazpammol Jilnepa.

[Ipumepsl pemieHrss KOMOWHATOPHBIX 3ajad: TMepeObOp BapHUAHTOB, IPABHIIO
YMHOKEHUS.

Crarucruueckue aanuble. [IpeacrapneHue n1aHHBIX B BUJIE TAOIUII, TUarpaMM,
rpacduxoB. CpeqHue pe3yapratoB u3mMepeHuid. [lonarrue o craTUCTUYeCKOM BBIBOJIE HA
OCHOBE BBIOOPKHU.

[ToHsiTHE M IPUMEPHI CITyYailHBIX COOBITHH.

BepositHocTh. YacTtoTa cOOBITHSA, BEPOATHOCTh. PABHOBO3MOXKHBIE COOBITUS U
IIOJICYET UX BEPOATHOCTH. lIpencraBieHue o reoMeTpuYeCcKOr BEPOATHOCTH.

Pe3epB cB0001HOIO0 YueOHOro BpeMeHu — 90 yacos.



TPEBOBAHMS K YPOBHIO
HOATOTOBKH BbIITYCKHHUKOB

B pe3ynvmame uzyuenus mamemamuxu y4eHUK 001x4#ceH

N

10

11
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13

3HATH/IOHUMATh

CyLIECTBO IIOHSTHS MareMaTUYeCKOTO  JIOKA3arelbCTBA; MNPUBOAUTH
IIPUMEPHI JI0KA3aTEIbCTB;

CyLIECTBO MOHATHS aJITOPUTMA; IPUBOAUTH ITIPUMEPHI AIITOPUTMOB;

KaK MCITOJIb3YIOTCSI MaTeMaTndeckue (popmyibl, ypaBHEHUSI 1 HEPABCHCTBA,
MPUMEPBl UX TPUMEHEHHS IS PEIICHUS MAaTeMAaTH4YECKUX M MPAKTHYECKUX
3a]1ad4;

KaK MaTeMaTU4eCKH OIpeAesieHHbIe (PYHKIIMU MOTYT ONMKCHIBATh PEaJibHbIC
3aBUCUMOCTH; IPUBOJIUTH TPUMEPHI TAKOTO ONIUCAHUS;

KaK TOTPEOHOCTH TMPAKTUKH TMPHUBEIM MaTEeMaTHYECKYl0 HayKy K
HEOOXOJMMOCTH PACIIUPCHHS TOHATHS YHCIIA;

BEPOATHOCTHBIA XAPAKTEP MHOTUX 3aKOHOMEPHOCTEN OKPYIKAIOIIETO MUPA;
MIPUMEPBI CTATUCTUYECKUX 3AKOHOMEPHOCTEN U BBIBOJIOB;

KaKuM 00pa3oM reoMeTpHsi BOSHUKJIA U3 MTPAKTUUECKUX 3a/a4 3eMJIEMEPUs;
MpUMEpPHl TEOMETPUUYECKUX OOBEKTOB W YTBEPKACHUH O HHMX, BAKHBIX JIS
MPaKTUKU;

CMBICI  HJCAU3alMK, TO3BOJAIOLICH  pellarb 3aJadyd  pealibHOM
JNEeUCTBUTEILHOCTY  MaTeMaTUYEeCKHUMHM  METOJaMU, IPUMEpPhl  OIIHOOK,
BO3HUKAIOIIUX MIPU UICAUTU3ALUH.

Apudpmeruka

yMeTh

BBITIOJIHATh YCTHO apu(METHUECKUE JIEUCTBHUSA: CIOKCHHE M BbIYMTAHUE
JIBy3HAYHBIX YMCEN M JCCATHYHBIX ApoOed ¢ JByMs 3HaKaMH, YMHOXXCHHE
OJTHO3HAYHBIX YHCell, apu(METHICCKUE ONePaIlii ¢ OOBIKHOBEHHBIMHU JAPOOSMHU
C OJJHO3HAYHBIM 3HAMEHATEJIEM U YHCIUTENIEM;

NEPEXOIUTh OT OMHOW (POPMBI 3aMHMCH YHUCEN K APYroH, MPEeACTaBISTH
JNECATUYHYI0 JIpoOb B BHJE OOBIKHOBEHHONM W B TPOCTEHUIINX CIydasx
OOBIKHOBEHHYIO B BHUJE JCCATUIHOM, MPOIICHTH — B BUIE APOOH M ApOOH — B
BUJIC TIPOIICHTOB; 3alMCBIBaTh OOJBIINE W Majble YUCIa C HMCIOJIb30BaHUEM
LIEJIbIX CTEIICHEH JEeCITKY,

BBITIOJIHATD apU(PMETHYSCKUE JEHCTBHUS C PAIMOHAIBLHBIMU YHCIIAMHU,
CpaBHUBATh PAIIMOHAIBHBIC U JICUCTBUTEIbHBIC YUCIIA; HAXOAUTh B HECIOXKHBIX
ClIydasiX 3HAUCHHS CTEMEeHEH C IEeJbIMU TOoKa3aTelssMH W KOPHEH; HaXOIUTh
3HAUCHMS YUCIIOBBIX BBIPAKEHU;

OKPYIVISITh LIEJIbIE YWCia U ACCATUYHBIC APOOH, HAXOAUTh MPUOIMKCHUS
gucel ¢ HEAOCTaTKOM MW ¢ U30BITKOM, BBIMONHATH OIICHKY YHCIIOBBIX
BBIPAKCHUU;

MOJIb30BaThCSI OCHOBHBIMU EAMHUIIAMU JUTMHBI, MAaCChl, BDEMEHHU, CKOPOCTH,
TI0MAaN, 00beMa; BRIpakaTh 0oJiee KPYITHBIC CIUHUIIBI yepe3 0oJiee MEIIKUE U
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Ha000pOT;
pelIaTh TeKCTOBBIC 3a/1a4, BKITIOYAs 3a/1a41, CBS3aHHBIC C OTHOIICHUEM U C
IPOMOPITMOHATIEHOCTHIO BEIMYUH, TPOOSIMH U TTPOILIEHTAMU;

HCNO/Ib30BATh NPUOOPETEHHbIEe 3HAHUA MW YMEHUSI B NPAKTHYECKOM
AeATeJTbHOCTH U NOBCEAHEBHOM "KU3HM JI5:

pELICHUsI HECJOXKHBIX MNPAKTHYECKUX PACUETHBIX 3a7a4, B TOM 4YHUCIE C
MCIIOJIb30BAHUEM MPU HEOOXOIUMOCTH CIIPABOYHBIX MATEPUAIIOB, KAIBKYJISITOPA,
KOMIIBIOTEPA;

YCTHOM TIPUKUJKUA M OLUEHKH pE3yJbTara BBbIYUCIEHUN; MPOBEPKU
pe3yabTara BEIYMCIIEHHUS, C UCTIOJIb30BAHUEM PA3IMYHBIX TPUEMOB;

MHTEPOPETALMU PE3YJbTAaTOB PEUICHMS 3aJlad C Y4YETOM OrpaHUYCHUH,
CBSI3aHHBIX C pEaJbHbIMU CBOMCTBAMHM pPAaCCMaTPUBAEMBIX MPOIECCOB U
SIBJICHUH.

Aare0pa

yMeTh

COCTaBIIATh OYKBEHHBIE BBIPAXKEHHUS M (POPMYNIBI MO YCIOBUSAM 3aj1ad;
OCYLIECTBIISAITh B BBIPAXKEHHUSIX U (OpPMYNax YHCIOBBIE TIOJCTAHOBKH U
BBITIOJIHATD COOTBETCTBYIOIIME BBIYMCICHHS, OCYLIECTBISATh MOJACTAHOBKY
OJTHOTO BBIPAYKEHUS B JPYroe€; BbIpakaTh U3 (OPMYN OAHY NMEPEMEHHYIO Yepes
OCTaJIbHBIE;

BBIIIOJIHATHG OCHOBHBIE JIEHCTBHS CO CTEIICHSIMU C LEIbIMH MOKA3aTEISIMHU, C
MHOTOWJIEHAaMU U C anreOpandyecKuMu JpoO0sMM; BBINONHSITH Pa3JIOKEHUE
MHOTOWJIEHOB HAa MHOMKUTENH; BBIIOJIHATh TOXKIECTBEHHBbIE NPEOOpa30BaHUs
palMOHAIBHBIX BBIPAKECHUN;

OPUMEHSTh CBOWCTBa apu(METUYECKUX KBaJpaTHbIX KOpHEW s
BBIYHCIICHUSI 3HAUEHUN U NTPe0oOpa30BaHU YHCIOBBIX BBIPAKEHUHN, COEPIKAIIUX
KBaJIpaTHbIE KOPHH;

pelaTh JIMHEWHbIE, KBAJAPATHBIE YPABHEHUSA U PALlMOHAIbHBIE YPaBHEHMUS,
CBOISIIMECS K HHMM, CHCTEMBI JBYX JIMHEWHBIX YPAaBHEHWW W HECIIOKHBIC
HEJIMHEUHBIEC CUCTEMBI;

pelaTe JIMHENHBIE U KBAJIPAaTHbIE HEPABEHCTBA C OJHOM NEPEMEHHOU U UX
CUCTEMBI,

pelIaTh TEKCTOBBIE 33J1aul aareOpanyeckKuM METOJIOM, MHTEPIPETUPOBATH
HOJIyYEHHBIN pe3yJbTarT, IPOBOAUTE OTOOP PELIECHUM, UCXO0As U3 POPMYINPOBKH
3a/1a4y;

n300paxkarh YKcia TOUKAMU Ha KOOPJUHATHOM MPsMOii;

OIPENEIATh KOOPAUHATEI TOYKU IIJIOCKOCTH, CTPOUTH TOYKH C 3aJaHHBIMU
KOOpJIMHATaMM; U300pakaTb MHOXKECTBO PELICHUH JTMHEHHOr0 HEpaBEHCTBA;

pacrno3HaBaTh apu(pMETHUYECKHE M I€OMETPUUYECKUE MPOrPECCUH; pellaTh
3aJjauu ¢ MpUMEHEHHEM (OpMYIIbl OOIIETro WieHa U CyMMbl HECKOJIBKUX MEPBBIX
YJIEHOB;

HAXOJUTh 3HAYCHUs (PYHKLINHU, 33JaHHON (opMynoH, Tabnuien, rpadpukoM
0 €€ apryMeHTy; HaxOJWTh 3HAYEHUE apryMeHTa IO 3HAYECHHUIO (PYHKIIUH,
3aIaHHON rpaduKoM uiu TabIuEeH;

OnpeneNsaTh CBOMCTBA (QYHKIMHU 1O €€ Tpaduky; NpUMeHSITh Tpaduueckue
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NpeACTaBICHUS MPU PEIICHUHN YPAaBHEHUM, CUCTEM, HEPABEHCTB;
OMKCHIBATH CBOMCTBA M3YYEHHBIX (DYHKIUN, CTPOUTH UX IpaduKu;

HCIOJIB30BATh NPHOOpPETEHHbIe 3HAHUS M YMEHHUSI B INPAKTHYECKOH
AeATeJbHOCTH U MOBCEAHEBHOM "KU3HU JUIA:

BBIMIOJIHEHUST pacyeToB 1o (GopMmyiaMm, Uid COCTaBlIeHUs (GopMy,
BBIPAXKAIOIINX 3aBUCUMOCTH MEXKIy PEAJIbHBIMUA BEJIUYUHAMM; JUISl HAXOKICHUS
HY>KHOU (DOPMYJTBI B CITPAaBOYHBIX MaTepuasax;

MOJICJIMPOBAHUS MPAKTUYECKUX CUTYyallMd M MCCIENOBAHUU MOCTPOECHHBIX
MOJIeJIEN C MCTIOIb30BaHUEM arapara anreOpsl;

OMMCaHusi  3aBUCHUMOCTEM  Mexay  (U3MYECKUMH  BEJTUYMHAMU
COOTBETCTBYIOIMMHU  (opmynamMu,  TOpU  HUCCIEIOBAaHUU  HECIOXKHBIX
IIPAKTUYECKUX CUTYaLINM;

UHTEPIIPETALNY I'Pa(UKOB peajbHbIX 3aBUCUMOCTEN MEXKAY BEIMUMHAMMU.

I'eomeTpus

yMeTh

MOJIB30BAThCS TEOMETPUUECKUM  SI3BIKOM JJISS  OMHWCAHMS TIPEIMETOB
OKPY’KaIOIIEr0 MHUPA;

pacro3HaBaTh Te€OMETPUYECKHE (UTYPBI, pasziudarb WX B3aHUMHOE
pacmoiIoKeHUE;

N300pakaTh TEOMETPUUYECKUE (PUTYpPHI; BBIMOIHATH YEPTEIKH IO YCIOBUIO
3a/1a4; OCYIIECTBISATH MpeoOpa3oBanus HUryp;

pacrmo3HaBaTh Ha 4YepTekax, MOMACTSAX W B OKpYXKaroler o00CTaHOBKE
OCHOBHBIC POCTPAHCTBEHHBIC TEJIA, N300pakaTh UX;

B MPOCTEUIITNX CIy4asiX CTPOUTH CEYCHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX
TE;

MPOBOAUTH OMEpPAllMd HAJl BEKTOPAaMHU, BBIYUCISATH JUJIMHY U KOOPJAMHATHI
BEKTOPA, YTOJI MEXKy BEKTOPAMU;

BBIYHCIIATHh 3HAUYEHUS T€OMETPUUYCCKUX BEITUYHH (IJIHH, YIJIOB, IJIOMIAJEH,
o0beMoB); B ToM uucie: it yrmoB oT 0 mo 1800 ompenensith 3HaYCHHS
TPUTOHOMETPUUYECKUX (PYHKIHMA IO 3aJlaHHBIM 3HAYCHHUSM YTIIOB; HaXOIHUTh
3HAYCHUS TPUTOHOMETPUYCCKMX (YHKIWA 110 3HAYCHUIO OJHON W3 HUX,
HAXOIWTh CTOPOHBI, YVIVIBl M IUIOMIAAN TPEYTOJIHHUKOB, JJIMHBI JIOMaHBIX, YT
OKPY)KHOCTH, IUIONIaIe OCHOBHBIX TeoMeTpuueckux ¢uryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

pelIaTh TeOMETPUICCKUE 3a]]a9H, ONTUPAsICh Ha U3YYCHHBIE CBOWCTBA QUTYD
U OTHOILIGHWWA MEXIy HUMHU, TPUMEHSSI JOINOJHUTEIbHBIE TOCTPOCHMUS,
anredpanyecKkuil 1 TPUrOHOMETPUUECKUN arapar, CooOpaKeHUs] CAMMETPHH;

MIPOBOANTH JOKA3aTeIIbHBIE PACCYXKIACHUS MPHU PEIICHUU 3a7a4, UCTIOIb3Ys
W3BECTHBIE TEOPEMbI, 0OHAPYKUBAsI BO3MOXKHOCTH JIJISI UX MCTIOJIB30BaHMUS;

perarh NpoCTEHIINE NIAHUMETPUIECKIE 3a7]a4d B IPOCTPAHCTBE;

HCIO/Ib30BATh NPUOOPETEHHbIC 3HAHUA M YMEHHUS B MNPAKTHYECKOH
JAeTeJIbHOCTH U NMOBCEeAHEBHOM KU3HU IS

OMMCAaHUs PealbHbIX CUTYalluil Ha SI3bIKE TEOMETPUH;

pacueToB, BKIIIOYAIOIINX MPOCTEHININE TPUTOHOMETpUIEeCKre (hOPMYITbI;
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pEIICHUS TEOMETPUYECKUX 3a/1a4d C UCIIOJIb30BaHUEM TPUTOHOMETPHUU

pelIeHHsT  MPAKTUYECKUX  3a7ad, CBSA3aHHBIX C  HaXOXKICHUEM
TeOMETPUYCCKUX BEIMYMH (MCIONB3yS TPU HEOOXOIMMOCTH CIPABOYHUKH H
TEXHUYECKHUE CPEIICTBA);

MOCTPOCHUM T'E€OMETPUYECKUMHU HMHCTpyMEHTaMU (JIMHEWKa, YTOJIbHUK,
LUUPKYJIb, TPAHCIIOPTHUD).

JJieMeHThI JIOTUKHA, KOMOMHATOPUKH,
CTATUCTHKM U TEOPUHU BEPOSITHOCTEI

yMeTh

IIPOBOJIUTH HECIIOKHBIE JI0KA3aTENBCTBA, I0JIYYaTh NPOCTEUIINE CIEACTBUA
W3 U3BECTHBIX WA PAHEE IMOJYUYEHHBIX YTBEPKIACHUW, OLICHUBATh JIOTUYECKYIO
IIPaBUIBHOCTb PACCYKICHHUM, HCIIOJIB30BAaTh IMPUMEPHI Ul WUIOCTPAUUU U
KOHTPIIPUMEPBI ISl OTIPOBEPIKEHUSL YTBEPKICHHUI;

U3BJIeKaTh MH(OpMaLMIO, TPEACTABICHHYIO B Tabmuuax, Ha Juarpammax,
rpaukax; COCTaBIATh TAOIMIIbI, CTPOUTH JUArpaMMbl U TpauKy;

pelate KOMOMHATOpHBIE 3aJaud IIyTeM CHCTEMaTH4eCcKoro mnepedopa
BO3MOYKHBIX BAPUAHTOB U C UCITOJIb30BAHUEM IIPABUJIA YMHOKEHUS;

BBIYUCIIATH CPEHUE 3HAUYCHUSI PE3YIbTaTOB N3MEPEHN;

HaXOJUTh YaCTOTy COOBITHS, HCIONB3YS COOCTBEHHbIC HAOMIOACHUS U
TOTOBBIE CTAaTUCTUYECKUE JTAHHBIE;

HAXOJUTh BEPOSTHOCTH CIyHYAMHBIX COOBITHI B MPOCTEUIINX CIyYasiX;

HCIOJIb30BATh NPHOOpPeTeHHbIe 3HAHMS W YMEHHsI B INPAKTHYECKOH
AesiTeJIbHOCTH U MOBCEAHEBHOM JKU3HM JIJIS:

BBICTPaMBaHUS ApTyMEHTAIIUM MIPU JOKA3aTEIbLCTBE U B IMAJIOTE;

pacrno3HaBaHMs JOTUYECKU HEKOPPEKTHBIX pacCy KICHUIT;

3allMCH MaTEMATHYE€CKUX YTBEPIKICHUH, TOKa3aTEIbCTB;

aHallu3a pealbHbIX YHCJIOBBIX JAHHBIX, TMPEJICTABICHHBIX B BHJC
auarpamm, rpa@ukoB, TaOIHUIL;

pelIeHNs] MPAKTHYECKUX 3a7ad B TOBCEIHEBHOW W MPO(deCCHOHATHLHON
JEATEeIbHOCTH C HCHOJb30BAaHUEM JEUCTBUM C YKMCIIaMH, MPOLIEHTOB, JJIUH,
IJI01a/IeH, 00bEMOB, BPEMEHH, CKOPOCTH;

pelieHust y4eOHbIX U MPAKTUYECKUX 3aJ]1a4, TPEOYIOIUX CUCTEMAaTHYECKOTO
nepedopa BapuaHTOB;

CpaBHEHMS IIIAHCOB HACTYIUICHHUS CIIy4alHBIX COOBITHM, JJI OLICHKU
BEPOSTHOCTHU CIyYaifHOTO COOBITHS B IPAKTUUECKUX CUTYAIUSAX, COMOCTABICHUS
MOJIEJIN C PEAIbHOW CUTYalUEN;

MMOHUMAaHUS CTAaTUCTUYECKUX YTBEPKICHUM.



