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PABOYASA TTPOTPAMMA YYEEHOI'O KYPCA «MATEMATHKA». 5—6 KITACCBI

LEJIN U3YYEHUA YYEEHOI'O KYPCA

[IpuoputeTHBIMU TENsIMH OOyYeHHUs] MaTeMaThke B 5—6 Kiaccax

SIBIISTFOTCS

= TPOJOIDKEHUE (OPMUPOBAHUS OCHOBHBIX MATEMATHUECKUX TOHSITHHA
(uncno, BenmWyMHA, TEeOMEeTpuYecKas (Qurypa), 00ecIeUnBarOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYeCKOro 0Opa3oBaHUsI
00y4aronuxcs;

= Pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH 00y-
YaroIIUXCs, TO3HABATEIHLHON aKTUBHOCTH, MCCIICAOBATEIbCKIX YMCHUH,
HHTEpeca K M3YUCHUI0 MATCMATHKHY;

= TOJBEJICHUE OOYydYaromUXCs Ha JOCTYIMHOM JUISl HHUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3U MATEMATUKU H OKPYKAFOIIET0 MUPA;

= (opmHpoBaHHE (QYHKIUOHAIBHOH MaTEeMaTHYECKOH TI'PaMOTHOCTH:
YMEHHUSI PAaclo3HaBaTh MaTEeMaTH4YeCKUE OOBEKThI B  PEAIbHBIX
KU3HEHHBIX CUTYallUsiX, MMPUMEHSITh OCBOCHHBIC YMEHUS Ul PEIICHUSI
MPAaKTUKO-OPUCHTUPOBAHHBIX 33/1a4, HHTEPIPETHPOBATH TMOITYyUCHHbIC
pE3yabTATHI M OIIEHUBATh UX HA COOTBETCTBHE MPAKTHYCCKON CUTYAIHH.

OCHOBHBIEC JTMHUM COAEPkKAHUS Kypca MAaTeMaTHKU B 5—6 Kiaccax —
apudmeTndeckas U reoMeTpuiecKas, KOTOpble pa3BUBAIOTCS MapajlieNibHO,
KaXK/1asi B COOTBETCTBHU C COOCTBEHHOH JIOTMKOM, OJIHAKO, HE HE3aBHCHUMO
OJIHA OT JIPYTOH, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU. Taxxe B Kypce
MPOUCXOANT 3HAKOMCTBO C OJJIEMEHTaAMH aireOpbl W OMUCATEIhbHON
CTaTHCTHUKU.

Wzyuenne apupmeTHdeckoro Marepualia HadMHAETCs CO  CHCTe-
MaTH3alMi ¥ Pa3BUTHA 3HAHWHA O HATYPaJbHBIX YHCIaX, MOJYyYEHHBIX B
HayalbHOW 1ukojse. IIpn 3TOM COBEpPUICHCTBOBAHME BBIYMCIMTEIBHON
TEXHUKH U (OPMHPOBAHHE HOBBIX TEOPETHUECKUX 3HAHHMH COYETAETCS C
pPa3BUTHEM BBIYMCIWTENBHON KYJIBTYPHl, B YACTHOCTH C OOyYeHHEM
MpOCTEHIINM TpuéMaM NPUKUAKKA M OLEHKH pE3yJIbTaTOB BBIYHCIECHHH.
N3ydeHne HaTypaldbHBIX YMCEN MPOAOIIKAETCS B 6 Kilacce 3HAKOMCTBOM C
Ha4YaJIbHBIMU OHATUSAMH TEOPUH IE€TUMOCTH.

Jpyroif KpynmHBIA 070K B COACP)KaHUH apUPMETHICCKON JTUHUU — ITO
npobu. Havano n3ydeHus: 0ObIKHOBEHHBIX U JICCSITUYHBIX JIPOOEH OTHECEHO
K 5 KJjaccy. DTO TEPBBIA 3Tall B OCBOCHUH APOOCH, KOTma MPOUCXOIUT



3HAKOMCTBO C OCHOBHBIMH HJESIMH, NOHATUAMHU TeMbl. Ilpu sTOM
paccMOTpeHne OOBIKHOBEHHBIX Opo0Oeil B MONHOM 00bEME MpEIIecTBYeT
W3YyYEHHIO JECATUYHBIX JpoOeH, YTO IIeTecoo0pa3HO € TOYKH 3pEHHs
JIOTUKHA HW3II0KEHUs] 4YHMCIOBOM JIMHHAW, KOTJa INpaBHia JAEHCTBHH C
JNECATUYHBIMU  JpOOSIMM  MOXHO  OOOCHOBAaTh YK€  H3BECTHBIMU
QITOPUTMAMU  BBIIOJIHEHHUS JAEHCTBUH € OOBIKHOBEHHBIMH JAPOOSIMH.
3HaKOMCTBO C JCCATUYHBIMU JPOOSMH PpACIIUPUT BO3MOKHOCTH JUISI
MOHUMAaHUS 00YYaIOUIMMUCS MTPHUKIIAJTHOTO TPUMEHEHUsI HOBOH 3aIuCH MpH
M3Y4YEeHHUU JPYTUX MPEeIMETOB M NpU MPaKTUYECKOM Hcrnojb3oBaHuu. K 6
KJlaccy OTHEc€H BTOpPOW dTall B HM3YYCHHUH ApPOOCH, I/ie MPOUCXOIHUT
COBEpPILUCHCTBOBAHUE HAaBBIKOB CPAaBHEHHMsI M IpeoOpa3oBaHMsA ApoOet,
OCBOCHHE HOBBIX BBIUYMCIUTEIbHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKU
BBIYMCIICHUM, B TOM 4YHCIE 3HAUCHUH BBIPAXKEHUH, COIACpKAIUX U
OOBIKHOBCHHBIC, W JIECATUYHBIC APOOH, YCTAHOBIICHHE CBS3CH MEXIY
HUMH, pacCMOTpeHHe NpUEMOB pelleHHs 3ajady Ha apobu. B Hauame 6
KJ1acca MPOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCco00eHHOCTEIO N3YyUYCHHA IIOJIOKUTCIIBbHBIX W OTPHUUATCIIBHBIX YKUCCII
SIBIISIETCSL TO, YTO OHH TAKXKE€ MOT'YT PacCMaTpUBATbCS B HECKOJBKO 3TAIOB.
B 6 knacce B Havane nzydeHus TeMsl «llonoxuTenbHble M OTpULIATEIbHBIC
gyuciaa» Bblaesiercss mnoarema «llenmble uumcnma», B pamMKax KOTOPOH
3HAaKOMCTBO C OTpULATCIbHBIMU qucjiaMun u I[CI\/'ICTBI/ISIMI/I C
TMMOJIOKUTCIIBHBIMA W OTPULATCIbHBIMU YUCIIAaMH ITPOUCXOJUT Ha OCHOBE
COJIEP’KATeNIbHOTO TMOAXO0/d. JTO TO3BOJSIET Ha JOCTYIHOM YpOBHE
MO3HAKOMHTh YYaIIMXCS HNPAKTHUYECKH CO BCEMU OCHOBHBIMH MOHSATHSIMU
TEMBbl, B TOM 4YHCI€ M C TpaBWIaMH 3HAKOB IPH BBIIOJIHEHUH
apupMeTnIecKux aercTBuil. M3yueHne pauMoHalbHBIX YKCET Ha 3TOM HE
3aKOHYMTCA, a OyAeT MPOAOIDKEHO B Kypce anreOpbl 7 Kiacca, 4YTo CTaHeT
CICAYIOIINM IMPOXOJAO0M BCEX MNMPUHOHUIHAIBHBIX BOIIPOCOB, TEM CaMbIM
paszeneHue  TPYOHOCTEH  obOieryaeT  BOCTIpHUATHE  Marepuaia, a
pacmpezieieHie BO BpPEMEHH CIIOCOOCTBYET IMPOYHOCTH MPHOOpeTaeMbIX
HaBBIKOB.

[Ipu oOy4yeHHH pelIEHHIO TEKCTOBBIX 3agad B 5—O6 Kiaccax wc-
MOJIB3YIOTCSL  apudmMeTnueckue npuémbl pemieHus. TekcToBble 3amayd,
pemaeMble TIPU OTPaOOTKE BBIYMCIUTEIBHBIX HAaBBIKOB B 5—O6 Kilaccax,
paccMaTpUBarOTCs 3aJaudl CIEAYIOIIUX BUAOB: 33Ja4d HAa ABWKCHHE, Ha
YacTH, Ha IOKYINKH, Ha padoTy U IIPOU3BOIUTEIBHOCTh, HAa IIPOLICHTHI, HA
oTHouleHus: U nponopuuu. Kpome Toro, oOyuaroimmecss 3HAKOMATCS ¢



npuéMaMH peuieHusl 3aaad 1mepedopoM BO3MOXKHBIX BapHAHTOB, y4arcs
paborate ¢ wuH(pOpMalmell, npeAcTaBiIeHHOH B ¢dopMme TaOIML HIH
JarpamM.

B paboueit porpamMmme MPETyCMOTPEHO (hopmupoBanme
MIPONEICBTHYECKUX alredpandecKux IpeAcTaBIeHUNA. bykBa Kak CHUMBOI
HEKOTOPOI'0 4YHCJIa B 3aBUCUMOCTH OT MAaTEMaTHYECKOI'O KOHTEKCTa
BBOJIUTCSI TIOCTENEHHO. DByKBeHHas CHMBOJHMKA HIMPOKO HCIOJIB3YeTCs
MIPEeX/Ie BCEro ISl 3aliucH OOIIMX YTBEp KIACHUH U NpeanokeHui, Gopmy,
B YaCTHOCTH JJSl BBIYMCICHHS T€OMETPUUYCCKHX BEJIMYMH, B KauecTBE
«3aMECTUTEJISD» YNCIa.

B kypce «Marematukn» S5—6 KiIaccOoB MpPEACTABICHA HaIJIsIHAA
reOMeTpHs, HamnpaBJIeHHas Ha pa3BUTUE OOPA3HOTO  MBILUICHUS,
MPOCTPAHCTBEHHOTO BOOOpa)KEHMsI, HW300pa3UTENbHBIX YMEHHH. 3TO
Ba)XXHBIA HJTall B N3y4YCHHUU TCOMETpPHUHU, KOTOprﬁ OCYHICCTBIIACTCSA Ha
HaTJSITHO-TIPAKTHYECKOM ~ YPOBHE, ONHpAeTcsl Ha HarisIHO-00pa3Hoe
MBIIJICHHE OOydaromuxcs. bonbliasi pojib  OTBOJUTCS IMPAKTUYECKOU
JeSITEIBHOCTH, OTIBITY, SKCIEPUMEHTY, MojenupoBaHuto. OOyyaromuecs
3HAKOMSTCS C TEOMETPUYECKUMM (urypamMm Ha IUIOCKOCTH H B
MPOCTPAHCTBE, C UX MPOCTCHIIMMHU KOH(PHUTYpauusIMH, y4aTcsi n300paxarb
UX Ha HEIMHOBAaHHOM M KjeTdarod Oymare, paccMaTpUBaIOT —HX
mnpocreimue cpoiictBa. B mpouecce M3ydeHUs HarisHOM IeOMETpUU
3HaHMHs, IMMOJTY4YCHHBIC O6y‘Ia}OHII/IMI/IC$I B HavaabHOMU 1IKOJIC,
CUCTCMATU3UPYIOTCA U PAaCIIUPSAIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIIAHE

CornacHo yuyeOHOMYy IuUlaHy B 5—O6 Kjlaccax H3ydaeTcs HHTErpH-
poBaHHBIH TipeameT «MaTemMaTnka», KOTOPBIH BKIIOYaeT apupMeTHIECKUN
MaTepuai M HarsHy0 TeOMETPHIO, a TaKKe MPOIEASBTUYECKNE CBEICHUS
13 anreOphbl, AIEMEHTHI JIOTHKH U Hayalla OIMCaTeIbHONH CTaTHCTHKH.

VY4eOHbIi TU1aH HA U3yYEHHE MaTEeMaTUKUd B 5—6 Kiaccax OTBOAUT 5
y4eOHBIX 4acoB B HEJEINIO B TEUCHUE KaKAOro roga odyuenus, Bcero 340
y4eOHBIX YacOB.

1. COAEP)KAHUE YYEBHOI'O KYPCA (110 'OJAM OBYUYEHHS)
5 Kjaacc

Hamypanvnvie uucna u uyo
Harypanbnoe uncno. Psx Hatypansubix uncen. Yucno 0. M300paxkenne



HaTypaJbHBIX YUCET TOUYKaMH Ha KOOPAMHATHOH (UMCIIOBOI) MPSIMOI.
[lo3uumonHasi cuctema cyucieHus. PUMckas Hymepauusi Kak MmpuMep
HETIO3UIMOHHON CUCTEMBI CUMCIIeHHS. JecsITHYHAs CHCTeMa CUHCIICHHSL.
CpaBHeHHE HATypajbHBIX YHCEJ, CPAaBHEHHE HATYpalbHBIX YHCET C
Hyném. Crioco0sl cpaBHeHMsA. OKpyTIIeHUE HATypaITbHBIX YHACEN.

CnoxxeHue HATypaldbHBIX YHCEN, CBONCTBO HYyJs TMpPU CIOKCHUU.
Bbrunranue kak JielicTBUE, OOpaTHOE CIIOKEHUIO. YMHOKEHUE Ha-
TypaJIbHBIX YMCEN; CBOMCTBA HYJS U CAMHUIIBI TP YMHOXKEHUH. [leneHue
KaK JIeicTBUE, OOpaTHOEC YMHOXCHHIO. KOMITOHEHTBI JICHCTBHH, CBsI3b
Mexay Humu. [IpoBepka pesymprata apu(METHYECKOTO JEWCTBUS.
[lepemecTuTensHOE W COUYETATETHHOE CBOWMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHHUS, pacTpeieTUTeThHOE CBOMCTBO (3aKOH) YMHOKEHHUSL.

Hcnonp3oBanue OykB il 0003HAUCHUS HEU3BECTHOI'O KOMIIOHCHTA U
3aIlUCH CBOWCTB apr(PMETHUECKHX JICHCTBUH.

Jenurenu u KpaTHblE 4Yucia, pa3jioKeHUEe Ha MHOXUTenu. [IpocTeie u
coctaBHble umcna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue c
OCTAaTKOM.

CreneHb ¢ HATypaJIbHBIM IOKa3aTeJeM. 3allCh YUCIAa B BUAEC CYMMBbI
Pa3pAIHBIX ClIaraeMbIX.

YucnoBoe BbIpaKeHHUE. BpIUunCIIEHNE 3HAYEHUI YMCIIOBBIX BBIPAXKECHUIA;
MOPSAJOK BBINOJHEHUS JAeUCcTBUM. Fcnosiib30BaHWE NIPU  BBIYMCICHUSX
MIEPEMECTUTENIFHOTO U COYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOKCHHUS H
YMHOKEHHUS, paCIPEIETUTEIILHOIO CBOMCTBA YMHOXKEHHUSI.

Jlpoou

[IpencraBienne o JpoOu Kak crocode 3amucy YacTH BEJTHYUHBI.
OObikHOBeHHBIE JpoOu. [IpaBuibHbIe W HempaBWwibHBIE JpoOu. CMme-
1ranHasi JpoOb; Mpe/CTaBIeHNEe CMEIaHHON IpoOu B BHUJE HENPaBUIIbHON
OpoOu M BBIJCNICHHE ILEJIOW YacTH 4YHCIIa W3 HENpPaBUIBHOW ApPOOH.
N3zo0paxkenne apodelt TOUKaMu Ha YUCIOBON NpsiMoidi. OCHOBHOE CBOWCTBO
npoou. Cokpatienue napooeit. [IpuBenenne 1podu K HOBOMY 3HAMEHATEITHO.
CpaBHeHne apooeit.

CroxeHue W BbIYUTaHWE ApOOeH. YMHOXKEHHE M JelieHHe Jpo0ei;
B3aMMHO-00paTHbIe ApoOu. HaxokaeHue yacTu LENOoro M LENoro Mo ero
YacTH.

JHecstuunas 3anmuck apoOeit. [IpeacrapneHue necaTHUHOM TPOOH B BUC
0OBIKHOBEHHOM. M300pakeHne NECITUYHBIX APOOEH TOUKaMH Ha YHCIOBOU



npsamoii. CpaBHEHHE ACCATUYHBIX IPOOCH.
Apudmernyeckue AEHCTBUSI ¢ AeCATHYHBIMH ApoOsimu. OKpyriieHue
JIECATUYHBIX Jpo0eii.

Pewenue mexcmosuix 3aoau

Pemenne TekcTOBBIX 3aja4  apu(PMETHYESCKUM CcrocodoMm. PereHune
JIOTHYECKHX 3ajad. PemeHue 3amad  1epeOOpPOM BCeX BO3MOMKHBIX
BapHaHTOB. VIcIio/Ib30BaHUE NP PEIICHUH 3124 TAOJIHIl U CXEM.

Pemenue 3amau, comepxKammx 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMUUHBL:
CKOPOCTb, BpeMs, PACCTOSHHUE; LIEHA, KOJUYECTBO, CTOMMOCTh. EnuHUIIBI
W3MEpEHUsl: Macchl, O0BEMa, LIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXY CIUHULIAMH U3MEPEHHS KaXK 10 BEJIMYHUHBI.

Penrenne ocHOBHBIX 3a/1a4 Ha poOu.

[IpencraBienue JaHHBIX B BUAE TaOJIHUII, CTOJIOYATHIX JHATPAMM.

Hacznaouas zeomempus

Harnsinaele mpencrasienust o Gpurypax Ha INIOCKOCTU: TOYKa, IpsMasi,
OTpPE30K, JIyd, yroj, JOMaHas, MHOTOYTOJIbHUK, OKPYXXHOCTb, KPYT. YTOJL
[Ipsimoii, ocTpblid, TYyNON U pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METpUYECKUE CIUHMIBI UIMHBL. [linHa JIOMaHOH,
MepUMeTp MHOTOYTOJIbHUKA. MI3MepeHne u MOCTPOEHUE YIIOB C MOMOIIBIO
TpaHCIOpTHpA.

Harnsinaele npeacrasieHus: o GUrypax Ha IIIOCKOCTH: MHOTOYTOJIBHHK;
PSMOYTOJIBHUK, KBaJpaT; TPEYTOJbHHUK, O PABEHCTBE (QUTYP.

Wzo0paxkenne ¢uryp, B TOM uuciie Ha kieryatoi Oymare. [loctpoenne
KOH(UTYypanuid U3 4YacTed NpsSMOM, OKPYKHOCTH Ha HEIMHOBAHHOW U
Kietdaro Oymare. Mcmonmb3oBaHWME  CBOICTB  CTOPOH M YIJIOB
MPSIMOYTOJIBHUKA, KBaJ[paTa.

[Inomane nmpsSAMOYTroNbHUKA M MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSMOYTOJILHUKOB, B TOM uHclie (GHUryp, W300paKEHHBIX Ha KIIETYATOU
Oymare. EnuHUIBI H3MepeHHs TUIOIAIH.

Harnsinaele mpenctaBieHHss O NPOCTPAHCTBEHHBIX (urypax: mnps-
MOYTOJIbHBI Tapajuieienunen, KyO0, MHOTOrpaHHHKH. M3o0pakeHue
MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTkm Kyba u mapaiienenumnenaa.
Co3znmanne Mojelield MHOTOTPAaHHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTHINHA
U ap.).

O0BEM TIPSIMOYTOIBLHOTO TIapaJIIeNIeuIIe ia, Kyoa. EMUHUIIEI n3MepeHus
00BbEMa.



6 KJacc

Hamypanovuwie yucna

Apudmernyeckue JCHCTBUS C MHOTO3HAYHBIMH  HATypPaJbHBIMHU
yuciaaMu. YWCIIOBBIE BBIPAXKEHUS, MOPSATOK JEHCTBUM, MCIOJb30BAHUE
CKOOOK. Vcmonp3oBaHWE TIPH BBIUMCICHUSAX IEPEMECTUTEIHHOTO |
COYETATEIBHOIO CBOMCTB CIIOKEHMSI U YMHOXKEHUSI, PaCIpeaeIuTENbHOrO
cBoOlcTBa yMHOXKeHUs. OKPYyTiIeHUE HATYPAIbHBIX YUCEN.

Jlemutenn W KpaTHBIC YHCIIA, HAWOOJBINUN OOMWNA JEIUTETh H
HauMeHblllee o0mee KparHoe. JlemMMOCTh CyMMBI W TIPOHM3BE/ICHUS.
enenue ¢ ocraTkoM.

/lpoou

OObIKHOBEHHAst JIpOOb, OCHOBHOE CBOMCTBO JIpOOW, COKpalieHue
npobeii. CpaBHeHHWE W YNOpsaoYMBaHUe npobei. Pemenuwe 3amad Ha
HAXOKACHUE YaCTH OT LIEJIOTO M LIEJIOTO MO ero yacTH. [poOHoe yncio kak
pesynbrar Aenenus. [lpeacraBieHue AECATHMYHOH JApoOM B BUjE
OOBIKHOBEHHOM JpOOM W BO3MOXHOCThH TIPEACTABICHUS OOBIKHOBCHHOMN
npoOu B BUzE JecaTudHOW. [lecatuunsle npobu M MeTpuyecKas cucTema
Mep. Apudmernueckue JCHCTBUSIL W YUCIOBBIE  BBIPQKEHUS C
OOBIKHOBEHHBIMH U AECATHUHBIMH JPOOSMHU.

Otnomienue. [lenenwe B maHHOM OTHOMmIEHWH. MacmiTad, TIpomopIus.
[IpuMeHeHue nponopumii pyu peleHuy 3a1ad.

[lonstre mponeHTa. Beuncnenre nporeHTa oT BEIMYUHBI U BEJTMYUHBI
no e¢ TpoUeHTy. BelpakeHWe TMNPOLEHTOB JCCATHYHBIMH JPOOSMH.
Pemienne 3amau Ha mNpoOUEHTH. BrlpakeHWe OTHOLICHUS BEJIMYMH B
MPOLIEHTAaX.

IHonoxcumensnvie u ompuyamenpHyle YUCA

[TonoxutenbHble U oTpuuaTenbHble uucia. Llensie uyucna. Momynb
4uclia, TeOMETPUYeCKas WHTEepIIpeTanus Moayssi uucia. 3o0paxkenue
YHUCeN Ha KOOPJIMHATHOU MpsiMoil. UMCIIOBBIE MPOMEXKYTKH.

CpaBHeHne yucel. ApupMETHUIECKUE NEHUCTBUS C TOJOKUTCIHHBIMU H
OTPHUIIATETFHBIMH YUCITAMH.

[IpsimoyTronbHas cucTeMa KOOpAWHAT Ha TIOCKOCTH. KoopIiuHATh TOYKH
Ha IJIOCKOCTH, abciucca W opauHaTa. [locTpoeHue To4Yek W GUryp Ha
KOOPAMHATHOM MIIOCKOCTH.

Bykeerm blé eéblpasricenus



[Ipumenenne OyKB Ui 3alMCH MaTEeMAaTHYECKUX BBIPAKCHUH H
npemioxkennid.  CBoiicTBa  apudMeTHdecKux JAeHCTBUH. bBykBeHHBIC
BBIDAKECHMSI U YHUCIIOBBIE IIOACTAHOBKU. DByKBEHHBIE paBeHCTBAa, Ha-
XO0XKJICHHE HEN3BECTHOTO KOMIOHEeHTa. Dopmyisl; Gopmyssl nepumeTpa u
IUIOIIAAN NPSIMOYTOJIbHHKA, KBaipaTa, 00bEMa napauiesenumnena u Kyoa.

Pewenue mexcmoswix 3a0au

Pemrenne TeKCTOBBIX 3amad apHPMETHUESCKHM CIocoOoM. Pemrenwme
JOTHYECKUX 3amad. Pemenme 3amad  mepebopoM BceX BO3MOMKHBIX
BapHaHTOB.

Pemenwne 3amad, comepKammx 3aBUCHMOCTH, CBS3BIBAIOIINX BEIMYUHBL:
CKOpPOCTh, BpEeMs, pAcCTOSHUE; I1IeHa, KOJIMYECTBO, CTOUMOCTE;
MIPOU3BOJAUTEIBLHOCTh, BpeMs, 00BbEM paboThl. EavHUIBI H3MEpeHus:
MacChl, CTOMMOCTH, PACCTOSIHHS, BPEMEHHU, CKOpOCTH. CBs3b MEKIY
eIMHUTIAMH U3MEPEHUS KaK/I0W BETMUNHBIL.

Pemenne 3amau, CBA3aHHBIX C OTHOIIEHHWEM, IMPOMOPIIHOHAIBHOCTHIO
BEJIMYWH, IPOIIEHTAaMH; PEIIEHHEe OCHOBHBIX 33729 Ha JIPOOH U MPOIEHTHI.

OreHKa ¥ IPUKUIKA, OKPYTJICHUE PE3YNIbTaTa.

CocTtapnenue OyKBEHHBIX BBIPAKEHHI 10 YCIOBHUIO 331a4H.

[Ipencrasnenne JaHHBIX C MOMOIIBIO TaOIUI] U AuarpamMm. CtonbuaTeie
JUArpaMMBl: YTCHHUE U TTOCTpoeHUE. UTeHHEe KPyTOBBIX TUArPaMM.

Haznaounasn zeomempus

Harnsinaele mpezctaBieHust o Gpurypax Ha TUIOCKOCTH: TOYKa, IpsMasi,
OTPE30K, JydY, YroJ, JOMaHas, MHOTOYTOJbHUK, YEThIPEXYrOIbHHUK,
TPEYTOJILHUK, OKPYKHOCTbD, KPYT.

Bsaumnuoe PacCIiojio)KCHUE NBYX IHPAMBIX Ha IJIIOCKOCTHU, IapaJlICIIbHbIC
HpsIMbIE, NEPIECHAUKYISIPHBIE TpsiMble. M3MepeHUe pacCTOSHUN: MEXIY
JIByMsI TOYKaMH, OT TOYKH JI0 NPSIMOM; JJIMHA MapuIpyTa Ha KBaJpaTHOMU
CeTKe.

W3mepeHne u MOCTpOCHHE YIIIOB C IMOMOIIBID TpaHCHOPTHPA. Bumisl
TPEYTOJBHUKOB:  OCTPOYTOJBHBIN, MPSMOYTOJNBHBIA,  TYIOYTOJbHBIM;
paBHOOEApPEHHBIN, PAaBHOCTOPOHHUH.  YUeTHIPEXYrONBHUK,  MPUMEPHI
YEeTBIPEXYTOJBbHUKOB. IIpsIMOYroJapHUK, KBaJIpaT: UCIIOIb30BAHUE CBOMCTB
CTOpPOH, YyTJIOB, AWaroHaieh. M3o0paxkeHue TeoMeTpuiecKux (UTyp Ha
HEJIMHOBAaHHOM OyMmare ¢ UCIIOJIb30BaHHEM IUPKYJIS, TMHEHKH, YrOJbHUKA,
Tpancnoptupa. [loctpoenus Ha kineTuaTol Oymare.

[lepumerp MHOTOyrosMbHUKA. [lOHATHE MIOmMAAM (QUTYPBI, €TUHUIIBI



n3Mepenus wiomanu. [IpubnmkénHoe n3Mepenue wiomanu Guryp, B Tom
yuciae Ha KBagpaTHOHM cerke. [lpuOmmkEHHOE W3MEpeHue JUIMHBI
OKPYKHOCTH, TTOLIA ! KpyTa.

Cummerpus: ILGHTpalbHas, oOcCeBasi W 3CpKaJIbHAas CHUMMETPHUH.
[TocTpoeHne cuMMETpUYHBIX (UTYP.

Harnsinaele  mpencraBieHuss O IPOCTPAHCTBEHHBIX  (hurypax:
napanenenumes, Kyo, npu3ma, mupaMmuia, KOHyc, HUIHHIP, map u cdepa.
Uzo0paxkenne  mpocTpaHcTBeHHbIX — (uryp. Ilpumepsr  pa3BEpToK
MHOTOTPaHHMKOB,  LWIMHApa W KoHyca. Cozganue — Mopenei
MPOCTPAHCTBEHHBIX QUTYp (M3 OyMaru, MpOBOJIOKH, TIACTHUIIMHA U JIp.).

[lonsatne o0béMa; enuHMUIBI W3MepeHus o0béMa. OOBEM mpsMO-
YTOJIBHOTO Mapajulesienuesaa, Kyoa.

2. INIAHUPYEMBIE IIPEJAMETHBIE PE3YJIbTATBI OCBOEHHS PABOYEI

ITPOI'PAMMBI KYPCA (I10 TOAAM OBYUYEHUA)

OcBoeHue yueOHOTO Kypca «MaremaTuka» B 5—O6 Kjaccax OCHOBHOMN
IIKOJIBI JIOJDKHO OO0ECIIeYMBATh JIOCTHDKEHUE CIICAYIOUIMX IPEIMETHBIX
00pazoBaTeIbHbIX Pe3yIbTATOB:

5 KJjace

Yucna u ¢vruucnenusn

» [loHuMaTe © mNpaBWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U IECSITUYHBIMU APOOSIMH.

» CpaBHUBaTh W YNOPSAAOYMBATH HATypalilbHble YHCIA, CPAaBHUBATh B
MIPOCTEHIINX CIIydasiX OOBIKHOBEHHBIE IpOOH, IECTUIHBIE APOOH.

» CoOTHOCHTH TOUKY Ha KOOPAMHATHOM (YMCIOBOM) MpPsIMOM € COOT-
BETCTBYIOIIMM €1 YHCIIOM U M300pakaTh HAaTypaJibHbIE YHCIa TOUYKAMH
Ha KOOPAWHATHOHN (YMCIIOBOW) MPSAMOA.

= Bremonuiare apudmernyeckne ASUCTBHS ¢ HATYPaIBHBIMU YUCIIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMHU B ITPOCTEUIIINX CITydasiX.

= BBIIOTHATE NPOBEPKY, NPUKUAKY Pe3yIbTaTa BHIYUCICHHMN.

»  OKpyriasTe HaTypasibHBIC YHCTIA.

Pewenue mexcmoswix 3aoau

= Pemarte TekcTOBBIC 3amMaun apUYMETUIECKUM CIIOCOOOM M C TTOMOIIBIO
OpraHU30BaHHOTO KOHEYHOTO ITepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

= Pemate 3amaun, comeprkamiye 3aBHCHMOCTH, CBSI3BIBAIONINEC BEITMIUHBI:



CKOpPOCTb, BPEMsl, PaCCTOSIHHE; [IEHA, KOJHYECTBO, CTOUMOCTb.
Hcnonp30BaTh KpaTKHE 3alvCH, CXEMbI, TaOJIHUIIBI, 00O3HAYCHUS MPHU
peleHnH 3a/1a4.

[Tosnb30BaThCsi OCHOBHBIMHM EAMHUIIAMH HM3MEPEHUS: IIEHbI, MacChl;
pacCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIPAXaTh OJHH CMHHIII BEIIMYUHBI
4yepes JIpyrue.

W3Bnekarb, aHATU3UPOBATH, OLIECHUBATH HH()OPMAIIUIO, TPEICTABICHHYO
B TabmWie, H©Ha CTONOYATOH  OUarpaMme, HHTEPIIPETHPOBATH
NMpEACTAaBJICHHBIC NaAHHBIC, UCII0JIb30BATh AAHHBLIC ITPU PCIICHUHN 3ada4.

Hacnaonas zeomempus
[Tonb30BaThCS TEOMETPUUECKUMHU TOHATUSMH: TOYKa, MpsiMasi, OTPE30K,

JIy4, yroJl, MHOTOYT'OJIbHUK, OKPY>KHOCTB, KPYT.
[TpuBoANTH IPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUpa, UMEIOIINX (hopmy

N3yYEHHbIX T€OMETPUUECKUX PUTyp.

Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C yIJIaMH: BEpIIMHA
CTOPOHA; ¢ MHOTOYTOJIbHUKAMU: YIOJI, BEPIIMHA, CTOPOHA, TUArOHAJIb; C
OKPYKHOCTBIO: PaJInycC, THaMeTp, IIEHTP.

N300paxath n3yueHHbIE reoMeTpryeckue (QUrypbl HA HEJTMHOBAHHOW U
KIIETYaTOM Oymare ¢ OMOIIBIO IUPKYJISL U TMHEHKH.

HaxomuTh JAIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM  C
MOMOIIBIO JIMHEHKH, CTPOUTh OTPE3KHU 3aJ[aHHOM JUIMHBI, CTPOUTH
OKPY)KHOCTh 33JJAHHOTO PajIyca.

Hcnons3oBaTh CBOICTBA CTOPOH M YIVIOB IIPSIMOYIOJBHUKA, KBaapara
I X MOCTPOCHU A, BBIYUCIICHUA TIJIOMAAN U IEpUMETPA.

Bpruucisath nepuMerp M IUIONIA/b KBaJpaTa, MpsIMOYroJbHUKA, QUTYp,
COCTAaBIICHHBIX W3 TPSMOYrOJbHHKOB, B TOM uucie uryp,
M300paXEHHBIX Ha KJIETYATOU OyMare.

[Tonb30BaThCS OCHOBHBIMH METPHUYECKUMHU CIUHUIIAMHA HU3MEPCHHS
JUTAHBI, TUTOIIA/TU; BBIPAXKATh OHH EAMHHIIBI BETUYUHBI Yepe3 IpyTHe.
PacnioznaBathk mapasutenenuresi, Ky0, HCIOJIb30BaTh TEPMUHOJOTHIO:
BeplliMHA, pedpo  TpaHb, HW3MEPCHHS; HAXOAUTh  HU3MEPEHUS
rapajuiesenumnena, Kyoa.

Brerancnats 00p€M Ky0Oa, mapajuieenurieaa mo 3aaHHbIM U3MEPEHHSIM,
TOJIb30BaThCS CIUHUIIAMH U3MEPEHUS 00BEMA.

Pemarp HecnoxkHBIC 33a4l HA U3MEPEHUE TCOMETPUUYCCKUX BEIUYUH B



MPAKTUYCCKUX CUTyaludX.

KJ1ace

Yucna u eviuucnenusn

3HaTh U IOHUMATh TEPMHHBI, CBSI3aHHbIE C Pa3IMYHBIMU BUIaMU YHUCENT U
croco0aMy HX 3aIllUCH, MEePEeXOJUTh (ECIHM 3TO BO3MOXKHO) OT OJHOU
(hopMmbl 3anKCcH YKcIa K APYrou.

CpaBHUBaTb U YNOPSAAOYMBATH LEJIbIE 4YHCIA, OOBIKHOBEHHBIC WU
JeCATUYHBIC IpOOH, CPAaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB.
BrImonHsTh, coueTast yCTHbIE ¥ THCbMEHHBIC MTPHEMBI, apu(METHICCKHE
JCHCTBUSI C HATYpPAIBbHBIMH W LEIBIMH YHCIaMH, OOBIKHOBEHHBIMU H
JECATUYHBIMU  JPOOSIMH, TOJIOKUTEIBHBIMA M OTPHUIATEILHBIMH
YHCIIAMHU.

BbuncnaTh 3HAYEHUS] YUCIIOBBIX BBIPAYKEHHI, BBINOJIHATH NPUKHIKY H
OLIEHKY pe3yJbTaTa BBIYMCICHUI; BBINOJHATH NPeoOpa3oOBaHUS
YHCIIOBBIX BBIPAYKEHUI HA OCHOBE CBOMCTB apU(PMETHUECKUX JCHCTBHMA.
CoOTHOCHUTH TOYKY Ha KOOPAMHATHOW NMPSIMOW C COOTBETCTBYIOIMM e
YHCIOM M HM300pakaTh 4YHCIa TOYKAMH Ha KOOPJHMHATHON TPSIMOH,
HaXOJUTh MOJyJIb YHCJIA.

CoOOTHOCHUTh TOYKH B HpHMOYFOHLHOfI CUCTCME KOOpAWHAT C KO-
OopAvHATaM 9TOM TOYKHU.

OprrJ’IHTL OCJIBIC YHCiia U JCCATHUYHBIC Z[p06PI, HaXOJIUThb HpI/I6J'II/I)KeHI/IH
YHUCCII.

Yucnogevie u OyKkeenHbvle 6bIpalCEHUA

[lonnmarpe W ynoTpeONaTh TEPMHHBI, CBSI3aHHBIC C 3alMCBI0 CTETICHU
YHCIla, HAXOUTh KBaJApaT U KyO YuCIa, BRIYUCIATh 3HAUYEHUS YHUCIOBBIX
BBIPAKEHUM, COJIEPIKAILNX CTEIICHH.

Ilonb30BaTbCs TpU3HAKAMU JAETUMOCTH, PacKJaJbIBaTh HATypaJbHbIE
YHUCIa HA POCThIE MHOKUTEH.

[lonp3oBaTkcst MacTaboM, COCTABISITh TPOIOPLUH U OTHOILICHHS.
Wcnonp3oBaTh OYKBBI Uii 00O3HAYEHHWA 4YHCENl TIPHU 3aliCH Mare-
MaTHYECKUX BBIPAKEHHWHA, COCTABIATh OYKBEHHBIE BBIPAXKECHHUS U
(hopMyJIbl, HAXOMUTh 3HAUCHHS OYKBEHHBIX BBIPRKEHUH, OCYIIECTBIISIS
HEOOXOIUMBIE MTOJICTAHOBKH U MPEOOpa30BaHUsL.

Haxonuts Hen3BeCcTHBIN KOMIIOHEHT paBEHCTBA.

Pewenue mexkcmoeuwix 3aoau



= Pemrate MHOTOIIArOBBIC TEKCTOBEIC 3a/1a4H apHPMETHISCKUM CIIOCOOOM.
= Pemate 3amaum, CBs3aHHBIE C OTHOIICHUEM, NPOMOPIMOHAIEHOCTHEO
BCJIMYWH, MPOIICHTAMH; pEIIaTh TPU OCHOBHBIC 33Jauyd Ha JPOOU U
TIPOIICHTEI.

Pemrate 3amaumn, comepskamine 3aBHUCHMOCTH, CBSI3BIBAIOIINE BEITHMYNHEL:
CKOpPOCTb, BpEMs, pacCTOSHHE, IIeHa, KOJHMYECTBO, CTOMUMOCTD;
MIPOU3BOAUTEIHHOCTD, BpeMms, 00BEMa paboThI, HCTIOJB3YS
apudmeTnyecKkue  JCHCTBUS, OLEHKY, MPHUKUJAKY;  TOJb30BaThCS
€JIMHULIAMHU U3MEPEHUSI COOTBETCTBYOIINUX BEJIMYHH.

CocraBnars OyKBEHHbIC BBIPaKEHHS IO YCIOBHIO 3a/1a4uH.

W3Brekate mHpOpMAIHIO, TIPEACTABICHHYIO B TaOIWIaX, HAa JIMHEHHOM,
cTon0yaTtod  WIM  KPYroBOM  jAmarpaMmax,  HHTEPIPETUPOBAThH
NpEeACTaBICHHbIC JaHHBIE; UCIIOIB30BATh JaHHbBIC IIPY PELICHNH 3a1ad.

» [Ipencranare uWHPOpPMALMIO C TMOMOIIBI TaOJMIl, JIMHEHHOW U

CTOJIOYATON TUArpaMm.

Haznaonan ceomempus

= [IpuBOaUTH IpUMEPBI OOBEKTOB OKPY’KAIOIIEro MUpPa, HMEIOMNX (hopMy
W3YyUYCHHBIX TEOMETPHUYECKHX IUIOCKUX M TPOCTPAHCTBEHHBIX (UTYD,
NpUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD.

» M300pakaTe € TOMOLIBIO LMPKYJS, JIMHEHKH, TpaHCIOpTHpa Ha
HEJIMHOBAaHHOM M KJIeT4aTOH Oymare H3y4YeHHbIE IUIOCKHE TIeoMe-
Tpudeckue GUrypsl 1 KOHPUTYpaLul, CAMMETPUYHBIC (PUTYPBI.

» [lonb30BaThCcs rEOMETPUYECKMMHU TOHATHUSAMH: PaBEHCTBO  (uUryp,
CUMMETpUSl; HCIIONb30BaTh TEPMUHOJIOIHIO, CBSI3aHHYIO C CHMMETPHEH:
0Ch CHUMMETPHUH, LIEHTP CUMMETPHUH.

» HaxomuTe BenMUYWHBI yTJIOB HM3MEPEHHEM C IMOMOMIBIO TPAHCIIOPTHPA,

CTPOUTH YTJIBI 33JJaHHOW BEJIMYMHBI, TTOJb30BATHCS MPH PEUICHUH 337134

TpaayCHOM MEpOo#l YTJIOB; pacro3HaBaTh HA YEPTEXKaX OCTPBIHM, MPAMOA,

Ppa3BEPHYTHIN U TYIOH yTJIbI.

BoruncnaTte IMHY JIOMaHOH, TEPUMETP MHOTOYTOJIbHUKA, TOJIb30BATHCS

€VMHULIAMU HM3MEpPEHUs [UIMHBI, BBIpaXXKaTh OJHU EAVHMIIBI M3MEpPEHUS

JUITMHBI 4epe3 IpyTHe.

Haxonutb, HCHONb3ysl 4epTEXKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY

JIBYMs TOUKaMHU, OT TOUKH 10 IPSMOH, JUIMHY IIyTH Ha KBaJPaTHON CETKE.

Boruncnate miomane (GUIryp, COCTaBIEHHBIX W3 IPSIMOYIOJBHUKOB,

UCIIOJIb30BaTh pa3OMeHHe Ha MNPSAMOYTOJILHUKH, Ha paBHbIE (QUTYDBI,



JIOCTpaMBaHUE JO MPSAMOYIOJbHUKA;  IOJb30BaThCA  OCHOBHBIMU
€IMHULIAMU U3MEPEHUS TUIOIIA/IN; BBIPAXKATh OJJHU €IMHHUIIBI U3MEPEHUS
IJIOIIAAN Yepe3 APYTHeE.

PacrioznaBaTh Ha MO/IETISIX M M300paKEHUSAX MUPAMULY, KOHYC, IUITHHID,
WCTIONB30BaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo, TpaHb, OCHOBAHUE,
pa3BEpPTKA.

H3o0paxath Ha KJIeT4aToN Oymare IpsMOYTOIbHBIN TapalIe/IeuIeI.
Berumcnsate 00b€M  TPSAMOYTOJBHOIO — MapajuieNenurena,  Kyoa,
MOJIb30BAThCSl OCHOBHBIMH CIUHHIIAMUA W3MEPCHUs 00BbEMA; BBIPAKATH
OJTHY €JIMHUIIBI I3MEPEHUsI 00bEMA Yepes IpyTHe.

Pewiate HecoXkHbBIE 3a1a4M HA HAXOKICHUE T€OMETPUUECKUX BEJIMYUH B
MPaKTUYECKUX CUTYyaLUsIX.



3. TemaTHYecKoe IUIAHUPOBaHUE Y4eOHOT0 Kypca (1o roaam ody4yeHus) 5 kiaacc

HazBanue OcHoBHOe coepxxanue OcHOBHbIE BU/IbI 1€ITEJIbHOCTH 20P
pazaena (TeMbl) o0yJaromuxcs
Kypca (4HcJI0
4acoB)

HarypanbHbie Hecstuunas cucrtemMa cuucieHus. | UurarThp, 3alUChIBATD, cpaBuuBaTth | POIIL

qucia. Pan HATypaabHbIX yycesl. | HaTypajibHbIE YNCNa; Mpeaaratb u odcy:xaars | YUM.P

HeilicTBus ¢ Harypaneubii  psan.  UYwucno 0. | cmocoObl ynopsiioUMBaHUs YU CEIL. y

HATypaJbHbIMU | Harypaneuele 4ncna Ha Kkoop- | M3o0pamxkarh KOOPAMHATHYIO MPSIMYIO,

yncjaamu (43 4) | nunatHoit mpsimoit. CpaBHEHHE, | 0TMeYATh YWCIa TOYKAMHA Ha KOOPJIWHATHOM
OKpYyIJIEHHE HaTypaJbHBIX YHCEN. | MPSIMOM, HAXOAUTH KOOPAUHATHI TOUKH.
Apudmernueckue  nmedictBus ¢ | UcciaenoBaTrh CcBOWCTBA HATypalbHOTO psfa,

HaTypadbHBIMU unciaMu. CBoOH-

CTBa HyJS TIpU CJIOKEHUH U
YMHOXXEHUH, CBOWCTBA E€IMHUIIBI
npu  ymHOxkeHuu.  Ilepemectu-
TEJIBHOE U COYETaTEIbHOE CBONCTBA
CJIOKEHUS " YMHOXKEHHUS,
pacnpenennTeabHoe CBOICTBO
YMHOXKEHHUSL.

Jenurtenn u kpaTHble 4ucia, pas-
JIO)KEHUE 4YHCIIa Ha MHOMKUTEIN.
Henenue ¢ ocrarkom. IIpocteie u
cocraBHble umcna. [lpusHakm ne-
ImMocTH Ha 2, 5, 10, 3, 9.

yrcen 0 U 1 Ipu CII0KEHNH U YMHOXKEHHH.
Hcnoab3oBaTh NpaBHJIo0 OKpYTJICHUS
HaTypPaJbHBIX YUCEI.

Boinosnnsite apupmernyeckue aeiicTBusi C
HaTypaJbHBIMU YHCIIaMH, BBIYMC/SITH
3HAYEHUS YUCIIOBBIX BBIPAKEHHI CO CKOOKaMH 1
0e3 CKOOOK.

3anuchIBaTH MPOU3BE/ICHUE B BHJE CTCIICHH,
YHUTATh CTETICHH, HCNOJIb30BATH
TEePMHHOJIOTHIO  (OCHOBaHWE, TIOKa3aTelb),
BBIYHMCJISITH 3HAYEHHUSI CTCIICHEH.

BbINoJIHATL MPUKHAKY W OlEHKY 3HaueHWH
YHUCIOBBIX  BBIPDAKECHHWH,  mpemjaratb U
NPHMEHSITh NPHEMBbI IPOBEPKH BBIUNCIICHHUH.




Crernenp ¢ HaTypabHBIM ITOKa-
3aTeseM.

YucnoBble BhIpaXXEHUS; OPSI0K
JIEUCTBUM.

Perrenre TeKCTOBBIX 3a/1a4 HA BCE
apudmernyeckue neiicTBrs, Ha
JIBIOKCHUE U TIOKYTIKU

Hcnonb3o0BaTh NPH BHIYUCTIEHUAX
MEepEeMECTUTEIHLHOE U COUETaTeIbHOE CBOMCTBA
CJIOKEHHUS U YMHOKEHUS, PACTIPEICIUTEIHLHOE
CBOMCTBO YMHOXCHUS; (POPMYIHPOBATH U
NMPUMEHSITh MPaBUJIa ITPeoOpa30oBaHUs
YHUCJIOBBIX BBIPQXKCHUI Ha OCHOBE CBOWCTB
apuQMEeTUICCKUX JTCUCTBUI.

HccnenoBarp  4MCIOBBIE  3aKOHOMEPHOCTH,
BbIIBUTaTh M O00OCHOBLIBATHL T'HMIIOTE3bI,
dpopmyaupoBaTs 00001IeHUT U BBIBOABI IO
pe3ysibTaTaM  MPOBEIEHHOTO  HCCIIEJOBaHMUS.
®opMyJIMPOBATh OIpeAeJeHUsl [CTUTENs U
KpaTHOIO, Ha3bIBaTh JCIUTEIM U KpPATHbIC
YHUCIA; PACO3HABATb MPOCTbIE U COCTaBHBIC
gucia, ¢GopMyJHpoBaTh U  NPUMEHSITH
npu3Haku JjenuMoctu Ha 2, 3, 5, 9, 10;
NMPUMEHSITh AJTOPUTM PA3JIOKCHUS YHCIIa Ha
MPOCThIE MHOXXHUTENIN; HAXOAUTH OCTATKU OT
JICJICHUS W HENOoJIHOE dJacTHoe. Pacmo3HaBaTh
WCTHUHHBIE W  JIOXKHBIE  BBICKA3BIBAHUS O
HaTypaJbHBIX YUCJIaX, IPUBOAUTH MPUMeEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpULIAHUSI ~ BbICKa3blBaHUH O  CBOMCTBax
HAaTypaJbHBIX YHUCEIL.

KouncrpyupoBathb MaTeMaTHYeCKHe
NMPeAJI0KEHUs C TTOMOIIBIO CBSI30K «H», I,




«ECIH..., TO...».

Pemate TekcToBbIe 3amauu apuYMETHUCSCKUM
CII0CO00M, HCI0JIb30BaTh 3aBHCHMOCTH
MEXJy  BeIMYMHAMH  (CKOpOCTB,  BpeMs,
paccTosHUE; IEeHa, KOJIWYEeCTBO, CTOUMOCTH H
JIp.): AHAJM3HPOBATH U OCMBICIUBATH TCKCT

3a71a4H, nepedopmMyIHpPOBaTH yCIIOBHE,
H3BJIEKAThH HEOOXOIUMBIE JIaHHBIC,
YCTAHABJINBATH 3aBHCHUMOCTH MEXTY
BEJIMYMHAMH, CTPOUTH JIOTHUYCCKYIO IICTIOYKY
paccyKJIeHUN.

MogaeaupoBarh XOJ PEIICHMs 3aJadd  C
ITOMOILBIO PUCYHKA, CXEMBI, TAOJIULIBI.
IIpuBoauTH, pa3dupars, OlleHUBATH
pa3nuYHbIe  PELICHUs, 3alUCH  PELICHUH
TEKCTOBBIX 3a]1a4.
Kputnyecku  oumeHUBAThb  MOJYYEHHBIH
pe3ynbTaT, OCYHIEeCTBJSTh CAaMOKOHTPOJIb,
MPOBEPsisi OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOAMUThH OIINOKH.
Pemiath 3agaun ¢ momoupio nepedopa Bcex
BO3MO’KHBIX BapHUAHTOB.
3HAKOMHUTBHCA ¢ HCTOPHEI pa3BUTHSA
apUPMETHKH

Haraaauas
reoMeTpusi.
JIlunum Ha

Touka, mnpsmas, OTPE30K, JIyd.
Jlomanas. U3mepenue  AJIUHBIL
OTpEe3Ka, METPUYECKUE CTUHUIIBI

Pacno3snaBaTth Ha yepTexkax, PpHUCYHKax,
ONHUCHIBATH, HCIOJB3Ys] TEPMHUHOJIOTHIO, U
H3o0pakaTb C  TIOMONIIBIO  YEepPTEKHBIX

POIIL.
YUu.p




miaockoctu (12

1)

nu3MepeHust AnuHbl. OKpY>KHOCTb
U KPYT.

[Ipaktuueckas pabota «Iloctpo-
€HUE y30pa U3 OKPYKHOCTEN.
VYrou. IIpsamoii, OCTpbIid, TYIION U
pa3BEpHYThIM yribl. M3Mepenue
YTJIOB.

[IpakTrueckas padora «lloctpo-
€HHE YTJIOB»

WHCTPYMEHTOB: TOUYKY, IPAMYIO, OTPE30K, JIyY,
YTOJ1, TOMaHyI0, OKPY>KHOCTb.

PacnosHaBatrb, NPHBOAUTH  IPHUMEpPbI
00BEKTOB PEabHOTO0 MUPA, UMEIOIHNX (HopMy
W3yUYCHHBIX (DUTYp, OLEHUBATh WX JIMHEHHBIC
pa3Mepsl.

Hcnosb3oBaTh JMHENHKY UM TPAHCHIOPTUP Kak
WHCTPYMEHTHI U1 NOCTPOEHUS W U3MEPEHUS:
H3MepATh JIUHY OTpe3Ka, BEIUYHHY YIUIA;
CTPOMTBL OTPE30K 3aJaHHON JUIMHBI, YTOJ,

3aJaHHOU BEJIMYHHBI; OTKJIabIBATh
LUPKYJIEM  paBHbIE  OTPE3KH, CTPOUThH
OKPYKHOCTb 3aJIaHHOTO panuyca.

H300paxkaTs KOHPHUTYpALIUH TEOMETPUIECKUX
¢Guryp u3 oTpe3KoB, OKPYKHOCTEH, UX yacTei
Ha HEJIMHOBAaHHOM M KierdyaTtod Oymare;
npeajaratb, ONHCHIBATH M 00CYXKIATh
CIoco0bl, AJITOPUTMBI IIOCTPOCHHS.
Pacno3naBartp " H300pakKaTh Ha
HEJIMHOBAaHHON M KieT4daToil Oymare mpsMoii,
OCTpBIH, TyHOW,  pa3BEPHYTBIA  YIUIbI;
CPABHUBATH YIJIBL.

Bo14ucjasTh JJIMHBI OTPE3KOB, TOMAHBIX.
IloHMMaTh M HMCHOJB30BATh NPH PeLICHUH
3a]a4 3aBHCHUMOCTH MEXJYy CIUHUIAMU
METPUYECKON CHUCTEMBI MEp; 3HAKOMHUTBHCS C




HEMETPHUYECKUMH CHCTEMaMH Mep; BbIPAKATh
JUIMHY B Pa3MYHBIX CJUHUNAX H3MEPEHUS.
HccaenoBats ¢urypsl u  KOH(DUTypanuw,
MCTIONB3YSl HH(POBBIE PECYPCHI

OOLIKHOBEHH
ble Ipoou
(484)

Jpo6s. ITlpaBuibHble M HempaBHJbHbIE
apoon. OcHoBHOe CBOWCTBO  JpoOH.
CpaBuenne  fpodeii.  Cioxenne u
BbIYMTAHME  OOBIKHOBEHHBIX  JApodeii.
Cmemannass  apo0b. YMHOkeHMe U
JfiesieHne 00bIKHOBEHHBIX Jpoleii; B3auM-
HO-00paTHbIe 1po0u. Pemenne TekcToBbIX
3aj1a4, cofep:kaiux Apo6u. OcHoBHbIE 32-
41 Ha Apo0u.

IIpumenenne  OykB  af  3ammcH
MaTeMaTHYeCKHX BbIpAKeHHUil H
Tpe/I0KeH Il

MopennpoBath B rpaduueckoii, npeamerHoii popme, ¢
MOMOLILI0 KOMIIbIOTEpA MOHATHS M CBOICTBA, CBSI3aH-
Hble ¢ 00BIKHOBEHHOI APOObI0.

Yutare W 3amucbIBaTH, CPABHUBATH OOBLIKHOBEHHbIE
Apo0H, NpeAIaraTb, 000CHOBBIBATbL H 00CYAIATH CHOCO-
0bl ynopsgounBanus apooeii.

M3o0paxars 00bIKHOBEHHbIE IPO0M TOUYKAMH HA KOOp-
JMHATHOI NPSIMOi; HCN0/IB30BATH KOOPAMHATHYIO NPS-
MYI0 /ISl CpaBHeHHs Apodeii.

®opmyipoBaTh, 3aMMCHIBATH € MOMOIIbI0 OYKB 0CHOB-
HOE CBOICTBO 00BIKHOBEHHOIl P00H; HCNOJIB30BATH 0OC-
HOBHOE CBOICTBO APo0H /1S COKpaiienus Apodei n npu-
BeleHust Apo0H K HOBOMY 3HAMeHATeJIIo.

MpeacraBasTh cMelmaHHy Apo0b B BHIE HEMPABHJIb-
HOIl M BBIIEISATD ENYI0 YACTh YHCIa U3 HeNpaBHIbHOI
ApodHu.

BoimosHaTe aprMeTHyecKkue JeiicTBASA ¢ 00BIKHOBEH-
HBIMH PO0SIMH; IPHMEHSATH CBOIiCTBA apH(MeTHYECKHX
AeiiCTBHIl VISl pAMOHATH3AHH BBIYHCICHHI.

Buinonsite NMPUKHIKY U OHECHKY PE€3YyJbTaTa BHIYHC/IC-

POILI.
YUU.pP




HUii; NpeIaraTb U NPUMEHATh NPUEMbI TIPOBEPKH BbI-
YHCIeHHH.

IIpoBomuTh HCcrenoBaHHS cBOICTB Apodeil, ommpasch
Ha

YHCIOBbIE JKCIEPHMEHTHI (B TOM 4Hc/e ¢ MOMOMIbIO
KOMIIbIOTepa)

Pacno3naBath HCTHHHDIE U J10/KHBIE BBICKA3bIBAHHS 0

ApodsIX, NPHBOAMTH MPUMEPbI H KOHTPIPUMEpBI, CTPO-
HTh

BbICKa3bIBAHUS H OTPUIIAHUSA BbICKA3bIBAHHI.

Pemats TexcToBbIe 3a1a4u, cogepxamue ApodHbIe 1aH-
Hble, H 3214 HA HAXO:KJeHHe YACTH LeJ0ro H LeJoro
110 €ro YacTH; BbISIBJIATH HX CX0JCTBA H PA3THYHSL.

MopenupoBaTs XOJ pELIEHMs 3aJadd C
MIOMOIIBIO PUCYHKA, CXEMBbI, TAOJIHIIBI.
IIpuBoauTH, pa30oupars, OlleHUBATH
pa3Iu4YHBIE  pEIEHUs, 3allCH  PEIIeHU
TEKCTOBBIX 33]1a4.
Kpurnuecku OLICHUBATDh IIOJIy YEHHBIN
pe3ysbTaT, OCYHIECTBISATH CAMOKOHTPOJIb,
MpoBepsisi OTBET HA COOTBETCTBUE YCIIOBHIO,
HAXOJHUTh OIINOKH.

3HaKOMHTBCS ¢ HCTOpHeH Pa3BUTHS apH(PMETHKH




Harasanas
reoMeTpus.
MHOroyroJjibH
uku (104)

MHOroyronbHHUKH. YerbIpéx-
YTOJIbHUK, IIPSAIMOYTOJIBHUK,
KBaJpar.

[Ipaktuueckass pabdora «Iloctpo-
eHHEe MPSAMOYTONBHUKA C 3a/aH-
HBIMH CTOPOHAMH Ha HEJIHHO-
BaHHOW Oymare».

TpeyroapHuK.

[lnomans 1 mepuMeTp MPAMOYTOIbHUKA
1 MHOTOYI0JbHHKOB, COCTABJECHHBIX M3
NPAMOYT0IbHUKOB, eJHHHILI H3MEPeHus
niomaju. [lepumeTp MHOTOYTOIbHUKA

MHoOroyroabHuKd. YeTbIpEXYrOJIbHUK,

MPSIMOYTOJIbHUK,
KBajpar.
[IpaxTnueckas pabota «ITocTpoenue

MIPSIMOYTOJIEHUKA C 33JJaHHBIMU CTOPOHAMH Ha
HEJIMHOBAaHHOW Oymarey.

TpeyrojapHuK.
Ilnomass W nepumerp  NPAMOYIOJAbHHKA W
MHOTOYTOJIbHHKOB, COCTABJIEHHBIX H3 MPAMOYI0Jb-

HUKOB, eIMHHIbI W3Mepennss miaomann. [lepumerp
MHOTOYT0JIbHHKA

KouncTpyupoBath MaTeMaTH4yecKHe
NpPeII0KeHUst c TTOMOIIIBIO CBA30K
«HEKOTOpBIN»,  «I000k». Pacmo3HaBaTh
VUCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHHUS O
MHOTOYTOJIbHUKAX, NMPUBOAUTL NMPUMEPbI U
KOHTPIIPUMEPEI.

HccnenoBarth 3aBHCHMOCTh TUIOMIA T

KBaJpara OT JUIMHbI €r0 CTOPOHBL.
Hcnosb30BaTh CBOMCTBA KBAJPaTHOW CETKU
Ui TocTpoeHust  ¢uryp;  pa3ouBarth
IPSAMOYTOJIBHUK Ha KBaJpAaThbl, TPEYIOJbHUKH;
COCTABJISITh  QUIYphl W3  KBQJIPaTOB U

POIII.
YUl.P




MPSIMOYTOJILHUKOB M HAaXOJWTh WX TUIOMIAMb,
pa3bouBaTh QUTypbl Ha TMPSMOYTOJIBHUKH H
KBaJpaThl ¥ HAXOJUTh UX TUIOIIA/Ib.
BeipakaTh BenuuHMHY IUIOLIAIU B Pa3IHYHBIX
SIMHALIAX M3MEPEHUs METPUYECKOW CHCTEMBI
Mep, MOHUMAThH u HCMOJIb30BATh
3aBHCUMOCTH MEKJY METPHUCCKUMH CIH-
HUT[AMH U3MEPEHUS TUIOMIAIH.

3HAKOMHTBCH € MpUMepaMH MPHMeHeHHsl IIOMATH U

TIepuMeTpa B MPAKTHYECKHX cHTyanusx. Pemarts 3a1aun

U3 peabHOil KU3HM, NpelIaraTb M o0CYAKIaTb pas-

JIHYHBIE CIIOCO0bI peleHns 3a1a4

JlecsiTHuHbBIE
apoou (38 u)

Hecsatnunas  3amuch  ApoOei.
CpaBHEHHE NECATUYHBIX IpOOEH.
JlelicTBUA ¢ JECATUYHBIMU JIpPO-
O0ssMu.  OKpyTIieHHE JECSITHYHBIX
TIpOOeii.

Pemienne TEKCTOBBIX 3ajad, CO-
nepkamux apoou. OCHOBHEIC 3a-
Jla4ud Ha JIPOOH

I[peacraBasiTe AecATHYHYIO ApOOb B BHUJE
OOBIKHOBEHHOM, YHMTaTh MU 3allMCbIBATh,
CPaBHUBAThH JIECATHYHBIE npodwu,
npeajiaratb, 000CHOBBIBATH H 00CYXKIATh
CIOCO0BI  YMOPSAJOYMBAHUS  JECATHUYHBIX
TIpo0Oeii.

H3o0paxkaTh necaTHUHBIE APpOOU TOUKAMHU Ha
KOOPJIUHATHOU NpsSMOH.

BbISIBASITE CXOACTBA M pa3iuyMs TPaBUI
apu(METHYECKUX JICHCTBUH C HATYpaJbHBIMU
YUCIaMd M JIECATUYHBIMH  JIpOOsIMH,
OOBSICHATH HX.

BoinoausaTe apudpmerndeckue JICHCTBUS ¢
JIECSITHYHBIMU poOsIMu; BBINOJHATH

POIII.
YUU.p




NPUKHIKY U OLICHKY pesyJbraTta
BBIYUCIICHUM.

[pumensiTe  cBolicTBa  apuPMETUUCCKUX
JIEUCTBUN JUIsl paMOHAIN3ALMHA BBIYUCIICHUMN.
IIpumeHaTs NMPaBUJIO OKpYIJICHUSs
JECATUYHBIX npobeit. IIpoBoauTs
HCCIeI0OBAHUS CBOWCTB JCCATHYHBIX APOOEi,
OIUPAsICh HA YHUCIIOBBIC IKCIIEPUMEHTHI (B TOM
YHCJIe C IOMOLIBIO KOMITBIOTEPA), BbIABUIATH
TUNOTe3bl U IPUBOJUTH UX 00OCHOBAHHS.
PacnozHaBaTh  HCTUHHBIE W JIOXKHBIE
BBICKa3blBaHU O  Jpo0sAX, HNPUBOAUTH
npuMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMSA U OTPULIAHNS BbICKA3bIBAHUI.
Pemate TEKCTOBBIE 3ajauuW, CoOAEpIKallne
IpoOHbIE JaHHBIE, ¥ Ha HAXOXKAECHUE YacTH
L[EJIOT0 ¥ LEJIOrO I10 €ro YacTH; BhISBJIAThL HX
CXO/ICTBA U PA3JIMYHUsI.

MopenupoBaTs XOJ pELIEHWs 3aJadd C
IOMOII[I0  PHUCYHKA, CXEMBbl,  TaOJHIIBL
IIpuBoaMTH, pa3dupars, OLICHHBATh
pa3IUuYHBlE  pelleHus, 3alhcHh  pEeLIeHUH
TEKCTOBBIX 3a/1a4.

OmnepupoBath  ApOOHBIMH  YHCIIAaMH B
peaJIbHBIX )KM3HEHHBIX CUTYaLHSIX.
KpuTHyeckn  OleHHBATH  TOJYYEHHBIH




pe3yibTaT, OCYIIECTBIATH  CaMOKOHTPOJIb,
MpoBepsisi OTBET HA COOTBETCTBUE YCIIOBHIO,
HaXOUTh OIITHOKH.
3HAKOMHTBCH €
apuMETHKH

HCTOpPHe  pa3BUTHA

Harasanas
reoMeTpusi.
Tena u
¢urypsi B
NMPOCTPAHCTBE
99

MHororpanaukd. M3o00paxenue
MHOTOTPaHHUKOB. Mojenu mpo-
CTPAHCTBEHHBIX TEJl.

IIpssMOYTOJIBHBIN  Mapauienenu-
nien, ky0. Pa3Béprku kyOa u ma-
pajuienenumnena.

[IpakTrueckass pabora  «Pas-
BEPTKa KyOay.

O0BéM Kky0a, NPSMOYTOIBHOTO
napajuieNienumnea

PacnoznaBaTh Ha 4epTekax, PHUCYHKax, B
OKPpY KaIoIeM
MHpe MPSIMOYTOJBHBIN Tapauienenune, Kyo,

MHOTOTPaHHUKH, ONHUCHIBATh, MCHOJIb3YS
TEePMHUHOJIOTHIO, OUEHUBATHL  JIMHCHHBIC
pa3Mepsl.

IpuBoauTh MpUMepPbI 00BEKTOB PEATHHOTO
MUpa, HUMEIIIUX (GOpPMYy MHOTOTPAHHUKA,
OpsSIMOYTOJILHOTO Mapajuiesienunesa, Kyoa.
H300paxkaTh Ky0 Ha KJIeTYATOU OyMare.

HccnenoBarth CBOIicTBA KyOa,
PSIMOYTOJILHOTO napasuleNnenumnesna,
MHOTOTPaHHUKOB, UCTIONb3YS MOJENN.

Pacno3zHaBaTh u wu300pakaTh pPa3BEPTKU
Kyba u mnapaienenunena. MopaeJMpoBaTh
KyO ¥ mapajuienenunes u3 Oymard u IpOUYUX
MaTepuasgoB, OOBSICHATH  CHOCOO  Mo-
JeIUPOBAHUS.

Haxoauth n3mepeHusi, BBIYHCIATDH TUIOMAIb
MMOBEPXHOCTH; 00BEM KyOa, MPSIMOYTOJIBEHOTO
napajuleNenunesa; HCCIeI0BATh

POILI.
YUl.P




3aBHCHUMOCTL 00BEMa KyOa OT IJIMHBI €T0
pebpa, BbIABUTaTH W  00OCHOBBIBATH
TUINOTe3Y.

HadawaaTh 1 NPOBOAUTH AHAJIOTHH MEKTY
MOHATHAMH TUIOIAIN U 00bEMa, TIepUMeTpa |
IJIOmaAd  TOBEpXHOCTH.  Pacmo3naBaTth
WCTUHHBIE W JIOXKHBIE BBICKAa3BIBAHUS O
MHOTOTPaHHUKAX, NMPUBOAUTH NPUMEPBI U
KOHTPIIPUMEPHI, CTPOUTHh BBICKA3ZBIBAHUA U
OTpULIaHUA BBICKA3bIBaHUM.

Pemarn 3aga4m 13 peasibHON KU3HU

IloBTOpPEHME N
0000menne
(104)

[ToBTOpEHHE OCHOBHBIX IMOHATHI
¥ METOJIOB Kypca 5 kiacca, 0000-
LICHUE 3HAHUU

BeryucasaTs 3HAYCHUS BBIPAKECHUH,
coJIeprKaIinx HaTypaJibHbIE qica,
OOBIKHOBEHHBIE M JIECSATUYHBIE  JAPOOH,
BBIMOJIHATH IPE0OPa30BaHMs YHCElL.
BpiOuparb  cmoco®  CpaBHEHMsI  4MCED,
BBIYMCIICHUN, NPUMEHATH CBOJiCTBa
apuMeTHIecKux JIEUCTBUM JUTSt
panoHaNU3alMH BEIYUCIIEHUH.
OcymecTBJIsATh CAMOKOHTPOJIb
BBIIIOJIHAEMBIX JIEMCTBUM M CAMOIIPOBEPKY
pe3yJsibTaTa BEIYHCIEHHH.

Pemate 3agaum w3 peanbHOM  JKHU3HH,
NPUMEHATh MaTeMaTH4yeckue 3HAHMA IS
pemieHuss  3agad M3 JIPYrUX  y4eOHBIX
IPEIMETOB.

POIII.
YUu.pP




Pemiate 3agaum  pasHbIMU
CPaBHMBATb CHOCOOBI  pEIICHUS
BBIOMPATH PAMOHAJTBHBIN CIIOCO0

cnocodamu,
3a7a4H,

3.TemaTuyeckoe MIAHMPOBaHHE YUeOHOr0 Kypca (1o rogam o6y4yenus) 6 kiacc

Hazpanue 20P
pazaena
(TeMbI) Kypca | OcHOBHOe coepkaHue OcHoBHBIE BH/IBI /1eSITEILHOCTH 00y4AIOIMXCS
(umciio
4acoB)
Hartypaabubl | Apudmernueckue BeinoaHsaTe apudmerudeckue 1eCTBUA C MHOIO3HAU- POIII.
e yncJa (30 IENCTBUSA C | HBIMHM HATYpaJIbHBIMU YHCIIAMU, HAXOAUTH 3HAYEHUS YUU.ry
q) MHOTO3HAYHBIMH YHUCIIOBBIX BRIPAKEHUI CO CKOOKaMu U 0€3 CKOOOK; BbI-
HaTypaJIbHBIMU YHUCIAATH 3HAYEHHS BBIPAKEHUI, COepIKaIlNX CTEIIEHH.
YUCJIAMU. Yucosble | BoINOJHATH NPUKUAKY H OLIEHKY 3HAUEHUI YHCIIOBBIX
BBIPQXKEHHs, MOPAAOK | BBIPAKCHHUH, MPUMEHATh NPHEMBI TPOBEPKHU PE3yIIbTaTa.
JIEHCTBHH, nc- | Mcnonb30BaTh NMPU BHIYMCICHUAX [IEPEMECTUTEIBHOE U
MOJIb30BaHUE  CKOOOK. | cOueTaTebHOE CBOMCTBA CIIOKEHUS M YMHOXKEHHUSI, pac-
Oxpyrienune MPENEIUTEIBHOE CBOUCTBO YMHOXKEHHS OTHOCUTEIBHO

HaTypaJ'IBHBIX YUCCII.
Jenurenu u kpaTHbie
YKcIia; HAaMOOJIbIINH
0o0IIMil IeuTeb 1
HaMMEHbIIIee 001IIee
KpaTHOeE.

Paznoxenne umcia Ha

CJIOKEHUS, CBOMCTBA apU(hMETHIECKUX JIEHCTBHIA.

HccnenoBaTh 4KCIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH
YHCIIOBBIE DKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATH
I'UNoTe3kl.

DopMyJIMPOBATH ONpeENAeJeHUs JICIUTEIS U KPaTHOTO,
HanOOJILIIIErO OOIIEro ASINUTENS U HAUMEHBIIIETO OOIIETO
KpaTHOT'O, MPOCTOTO M COCTABHOTO YHUCEIl; UCIIOJIH30BaThH




IIPOCTEIC MHOXHWUTCIIN.

Heaumocts  cymMMmBbl
MIPOU3BEICHMSL.
Jlenenue ¢ ocTaTKOM.
Pemenne TekcToBBIX
3aga4

"

STH HOHSTHS IIPU PELICHUN 3a]1a4.
IlpuMeHATHL AaJrOpUTMBI BBIUWCICHHUS HAWOONBIIETO
o0miero AenuTens W HAaUMEHBIIEro OOIIEro KpaTHOTO
JIByX YHCEJ, aIrOPUTM pPA3JIOKEHUs YHUCJIa Ha TPOCThIE
MHOXXUTEIH.

HcceaenoBats ycnoBus qenumocty Ha 4 u 6.
HccnenoBats, 00cyxkaaTh, popMyJanpoBaTs U 000CHO-
BbIBATb BbIBO/I O YETHOCTU CYMMBbI, TPOU3BEACHUS: ABYX
YETHBIX YMCEJN, IBYX HEYETHBIX YHCIIE, YETHOTO U HEYET-
HOTO YHCeJl.

HccaenoBarh cBoiicTBa ACIMMOCTH CYMMBI U IPOU3BE-
JICHUS YUCEIL.

IIpuBoauTh NpUMepHI YKCeN C 33JJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHble M HeBepHbIe YTBEPKIEHUS O
CBOMCTBAax 4YUCEJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS
€ MOMOIIBIO KOHTPIIPUMEPOB.

KoncTpynpoBate MaTtemMaTH4yeckue TpeIJOKeHUS] C
MIOMOILBIO CBSI30K «U», KUY, KECIH..., TO...».

Pemiate TekCTOBBIE 3a/1auM, BKJIIOYAIOLIUE HOHSTHS JiE-
JUMOCTH, apu(@METHYECKHM CIIOCOOOM, HCIIOIb30BaTh
nepedop BCeX BO3MOKHBIX BAPUAHTOB.

MopeanpoBaTh X0JI pEelICHUS 33Jadd C MOMOIIBIO pHU-
CYHKa, CXeMBbI, TaOJIHUIIBI.

HpI/IBOZIPlTb, pa36npaTb, OICHUBATDH PAa3JIMYHBIC PCHIC-
HUs, 3allMCHU peI.HCHI/Iﬁ TCKCTOBBIX 3aaa4.

Harasauas

[leprieHAUKYIISIPHBIE

Pacno3naBarp Ha YCPTCIKAX, PUCYHKAX CJlydad B3anM-

POIIL.




reoMeTpusi.
IIpsaMble Ha
miaockoctu (7

)

TIpsSIMBIE.
TTapannensHbie
TIpsSIMBIE.

Paccrosnue — Mmexny
JIByMsl TOYKAMH, OT
TOYKM 10 IPSIMOH,
JUTMHA yTH Ha
KBaJPaTHOH CETKe.

IIpumeps! IpsIMBIX B

HOT'O PaCIOJIOKEHUsI IBYX MPSIMBIX.
H3o0paxkaTh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
Ha  HEIMHOBAaHHOM W  KieTdyaToll  Oymare  JBe
nepeceKaronuecs: npsMble, 1B MapajulesbHbIE IMpsMBbIE,
CTPOUTH NMPSIMYIO, IEPIIECHANKYIIIPHYIO JaHHOM.
IpuBoauTh NMpUMepsI MapauIeILHOCTH U MEPIEHANKY-
JIIPHOCTH MPSIMBIX B IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYroJibHUKax NEPHEHIUKYIISIPHBIC
U mapajuiesibHble CTOpoHbl. M300paskaTh MHOTOYrOJIb-
HUKH C HapaliCJIbHBIMU, IMICPICHAUKYIIAPHBIMU CTOPO-

YUn.pry

MIPOCTPAHCTBE HAMIL
Haxoauts paccTosiHEE MEXIy IByMs TOUKaMH, OT TOUKH
JI0 NIPSIMOM, UIMHY ITyTH Ha KBaJpPATHON CETKE, B TOM YHUCIIE
HCTONB3Ys IH(POBBIE PECYPCHI
Apodu (32 4) OObIKHOBEHHAs CpaBHUBATh M YHOPSIA0UUBATD 1poOH, BIOUPATH cmo- | POIIL
JIpoOb, OCHOBHOE | €00 CpaBHEHMS APOOEH. YUu.pry
CBOWMCTBO pobwu, IpencraBasaThb jecITUYHBIC IPOOH B BUJIC OOBIKHOBEH-
COKpalIeHne JapoOei. HBIX JIpOOCi U OOBIKHOBEHHBIC B BHJIC JICCATHYHBIX, HC-
CpaBHeHMe 1| TI0Jb30BAaTh IKBUBAJIEHTHbIE MpeACTaABIeHUs APOOHBIX
YHOpSA0YMBaHNE YHCesl PU UX CPaBHEHUH, ITPU BBIYHCICHUAX.
npobeit. Hcnoan3oBaTh necsTuyHbe APOOU MPH MPeoOpa3oBaHUU

Hecsatrnunbie n1pobu u
MeTpuYecKas cucrema
Mmep.

Apudpmernueckue

BEJIMYNH B METPHUUECKOHN CHCTEME MEP.

BoinosiHsTh apupmeruyeckue 1eiicTBUs ¢ OOBIKHOBEH-
HBIMH U IECATUIHBIMH IPOOSIMH.

BoruueasiTh 3HaueHHs BBIPAXKEHUH, COIEpKALINX OOBIK-
HOBEHHbBIC M JECATHYHBbIC TPOOH, BBINOJIHATH Ipeoldpa-




JICHUCTBHS C
OOBIKHOBEHHBIMU H
JIECATUIHBIMU
JIPOOSIMH.

Ortnomenue. Jlenenue
B IaHHOM OTHOIIICHUHU.

MacmTab,  mporop-
M.

[lonsiTue  mpoueHTa.
Brruucnenue
MIPOLIEHTA oT
BEJIMYNHBI "

BEJINYUHBI o eé
TIPOIIEHTY.

Pemienne  TEKCTOBBIX
3aa4,  COJEpIKalInX
JpoOU ¥ MIPOIICHTHI.

[MpakTudeckas pabora
«OTHOLIEHNE  UIMHBI
OKPY)KHOCTH K  eé
JUAMETPY»

30BaHMsI IpoOEH, BLIOUPATH CMOCO0, MPUMEHSATH CBOJi-
cTBa apUPMETHICCKUX NEHCTBUN I palMOHATU3aIINN
BBIYMCIIEHUM.

CocTaBJISITb OTHOIICHUS W TMPOIOPLUHU, HAXOIUTh
OTHOIIICHWE BEJIWYHH, JACIUTh BEIUYWHY B JIaHHOM
OTHOIIICHUH.

Haxoauth 3KCHEPUMEHTANBHBIM IYTEM OTHOIICHUE
JUTHHBI OKPY>KHOCTH K €€ TruaMeTpy.

HNuTepnperupoBaTh MacmTad Kak OTHOIICHHE BEITHYHH,
HAXOAUTh MACIITA0 IUIaHA, KapThl M BBIYHMCISATH PAaCcCTO-
STHUS, UICTIONB3YS MAcIITa0.

OO0BbACHATH, YTO TaKOE MPOIICHT, YIOTPEOIATH 000POTHI
peun cO CIIOBOM «IIPOIECHT». BbIpazkaTh IPOLCHTH B
JIPO0SIX U IpOOH B TPOIICHTAX, OTHOIICHHUE JIBYX BEIHUNH
B MIPOIEHTAX.

BbIuMCAATh TPOLEHT OT 4YWCIA W YHUCIO IO €ro
nporeHTy. OKpyrjasitb ApoOHM W MPOIEHTHI, HAXOJIUTh
MIPHUOJIMKEHUS YUCEIL.

Pemiath 3agaum Ha 4acTH, MPOLEHTHI, MMPOIOPINHU, HA
HaX0XJICHUE JIPOOH (IIPOLICHTA) OT BEJIUYMHBI U BEJIHUH-
HBI 110 €€ JpoOu (TIPOIICHTY), APoOH (IIPOLIEHTa), KOTOPBIH
COCTaBIIsIET OJHA BeJW4YMHa OT Jpyrod. IlpuBoauTh,
pa3oupaTh, OLEHUBATH pPa3jIMUYHbIC PELICHMS, 3aluCH
pElIeHU TEKCTOBBIX 3aj1ad.

N3BaekaTs nHpOPMAIUIO U3 TaONHIl U JUAarpaMM, WH-
TEPIPETUPOBATh TAOJMYHBIC JAHHBIC, ONPEACISATh HAM-




OoJbIlice M HAUMCHBIIICE U3 MMPEACTABJICHHBIX TaHHBIX

Harasanan OceBasi  CHMMETpPHSI. Pacno3naBaTh Ha deprexax W M300pakeHHUsIX, m3o0pa- | POIIIL.
reoMeTpus. IenTpanbHas JKaTh OT PYKH, CTPOMTH C ITOMOILBIO HHCTPYMEHTOB ¢u- | YUU.PY
Cummerpust CUMMETpHS. rypy (OTpe3oK, JOMaHyl0, TPEYTOJIbHUK, IPIMOYTOJIbHHUK,
(6 9) Tloctpoenue OKPYKHOCTh), CHMMETPUYHYIO JIaHHOH OTHOCHTEIHHO
CUMMETPUYHBIX MIPSIMOM, TOYKH.
¢uryp. Haxoauts npuMepsbl CMMETPUHN B OKPYXKaroIlleM MHpeE.
ITpaktuueckass padora | MopeaupoBaTh U3 Oymaru aBe (pUIypbl, CHMMETPHUYHBIC
«OceBast CHMMETPUSD. OTHOCHUTEIILHO MPSIMOH; KOHCTPYMPOBATH T€OMETpHYe-
Cummerpus B | CKHE KOH(UTYpaIMH, UCTIONIB3YS CBOWCTBO CHMMETPHH, B
MIPOCTPAHCTBE TOM YHCJIE C TIOMOIIBIO IIU(POBBIX PECYPCOB.
HccaenoBarh cBoiicTBa M3yUYEHHBIX (UTYp, CBSI3aHHBIC C
CUMMETpHUEH, HCIONb3ysd OSKCIEPUMEHT, HaOIo/IeHue,
MOJIEJTHPOBaHHUE.
O00CHOBBIBATD, OnpoBeprarTb c [IOMOILBIO
KOHTPIPUMEPOB YTBEPXKICHHUS O CHMMETPUHU (PUTYD
BripakeHus Tpumenenne 6yKB Hcnoab3oBaTh OyKBbI JUisi 00O03HaueHust ywcen, npu | POILL
¢ OykBamu (6 IS samucn | 3QIMCH  MareMaTHYeCKUX — yTBEpXKACHHH, cocTaBisite | YUU.PY
q) MATEMATHYECKIX OyKBEHHBIC BBIPKEHUSI 110 YCIOBUIO 33/1a4H.
BBIPAKEHHIT i | HcciienoBaTh HECIOKHBIE YUCIOBBIC 3aKOHOMEPHOCTH,
Npe IO EHHUi. MCTIOJIb30BaTh OYKBBI JUIsI MX 3aITHCH.
ByKBeHHbIE ppl- | BBIYHCIATH YHCIOBOEC 3HAYEHHE OYKBEHHOTO BBIpAKE-
paKeHHs W umcioBbie | HHA TIPU 331aHHBIX 3HAUCHUAX OYyKB.
I10CTAHOBKH. 3anuceIBaTh (POPMYJIbI: TIEPUMETPA U TUIOIMIATH MIPSIMO-
YTOJNbHHKA, KBaJpaTa; UIMHBI OKPYXHOCTH, IIJIOMIaaN
bykBenHnsle

Kpyra, BbIIOJHATH BHIMHCJIACHUSA 110 OTUM Q)opMynaM.




paBeHCTBa, Haxox- | CocTaBasite ¢(oOpMYyJIbl, BBIPAXKAIOIIUE 3aBUCUMOCTH
JCHHE HEHM3BECTHOI'O | MEXIy BEJIWYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHE; Iie-
KOMITOHEHTA. Ha, KOJMYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTD, Bpe-
Dopmyiibl Msi, 00bEM PaOOTHI; BBIMOMHITH BBIYMCICHHS IO 3THUM
dbopmynam.
Haxonuth Hew3BeCTHBIII KOMIIOHEHT apH()METHYECKOTO
JICHCTBUS
Harasignas YeTHIPEXYTONBHHUK, N306paxkaTs Ha HeJIHIfOBaHHOfI M KJIETYaTOu 6yMar? c | POIIL.
reoMeTpus. npUMepbI HCIIONb3OBAHAEM HEPTENKHBIX MHCTPYMEHTOB HETHIPEX- YUn.ry
durypsl Ha YETHIPEXYTONEHHKOB. YTONBHUKH C 33/IaHHBIMM CBOMCTBaMH: C TapajliesIbHbI-
MJIOCKOCTH TIpSMOYTOIBHHK, MH, NEPHEHIUKYIAPHBIMH, PaBHBIMHU C’EOpOHaMI/I, npsi-
(14 4) KBAJIPAT: cRojicTa | MPIMH YITIaMH M Jp., PaBHOOEAPEHHBIH TPEYrONbHHUK.
CTOpOH, YIJIOB, IHpenaarate U 00cyK1aTh €NOCO0OBI, AATOPUTMBI I10-
JuaroHaneii. CTPOCHMSL.
HccaenoBatb, HUCMONB3Ysl 3KCIEPUMEHT, HaONIOJICHHUE,
Hsmeperne YITIOB. | \onenupoBaHue, CBOMCTBA MPSMOYTrOIbHHUKA, KBAIpaTa,
Brig1 TpeyroEHUKOB. pa3duBaTh Ha TpeyroibHUKH. OGOCHOBBIBATH, ONPOBEP-
[Mepumerp raTh C MOMOIIBIO KOHTPIPUMEPOB YTBEPKACHUS O TIpsi-
MHOTOYTOJIbHUKA. MOYTOJIbHUKE, KBajpare, paclno3HaBaTh BEpPHbIC U He-
[Tnomanp Gurypsl. | BepHbIE YTBEPXKICHHS.

DopMysbl  IEPUMETPA
M TUIOIAAN TPSIMO-
YTOJIbHHKA.

[Ipubnmxénnoe  u3-
MEpEeHne IJI0UIa N

¢uryp.

H3MepATh M CTPOUTH C TIOMOIIBIO TPAHCIIOPTUPA YTJIHI,
B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATH YIJIBI; pac-
MO3HABATh OCTPHIE, NMPSAMBIE, TYNbIE, PA3BEPHYTHIE YIIIbI.
Pacno3naBaTh, HM300pakaTh OCTPOYTONBHBINA, TMPSIMO-
YTOJIbHBIM, TYNOYTOJbHBIA, PaBHOOEAPEHHBIH, PaBHO-
CTOPOHHUH TPEYTOJbHUKH.




IIpakTrueckast pabora
«ITnomanp kpyra»

BbruncasaTh mepuMeTp MHOTOYTOJIBHUKA, MJIOMIAlb MHO-
TOYTOJNbHAKA pa30MeHrneM Ha MPSIMOYTOIBHUKH, Ha PaB-
HbIC (DUTYPBI, HCIIOJIL30BATh METPUUSCKUC CIUHUIIBI U3-
MEPEHUS JJIMHBI U TUIOIIAIH.

MMoaoxkuTtenn Tlensie Yyucha. IIpuBoaUTH MPpUMeEPHI UCTIOIL30BAHNS B peaabHOM xku3- | PO
HbIE U Mopyins qHcia, HHU MOJIOKUTEIBHBIX U OTPUIIATEIbHBIX YHUCEIL. YUU.py
OTpULATEIbH reoMeTpuyecKas N300paxkath 1enble YuCia, MOJOKUTECIBHBIC U OTPUIIA-
ble yucJa (40 UHTEpHpeTanus TEJbHBIC YMCIA TOYKAMH HA YHCIOBOW MPSMOH, HCHOJIb-
q) Momynsa.  UucnoBble | 30BATh YHCIOBYIO IPSMYIO JIJISi CDABHEHUS YHMCElL.
MIPOMEXKYTKH. I[IpuMeHsATL MpaBUIA CPaBHEHUS, YNOPSIA0YMBATDH IIC-
O T I — i | JIbIC YMCIIa; HAXOAMTh MOJLYJIb YHCIIA.
OTpHLIATETBHbIE DopMyJIHPOBATH MPABUJIA BEIYUCICHUS C MTOJIOKUTENb-
— Cpapienye | HPIMA M OTPHIATENbHBIMM HHCIAMH, HAXOAMTDL 3HAYe-
T —— ;| HHSL YHCIOBBIX BBIPOKCHHH, COZACPXKAIIMX ACHCTBHS C
OTpHILATENbHbIX  up- | OOKHTEBHIMA U OTPULIATENBHBIMH HHCIIAMH.
cenn. ApubmeTHuecKue IIpuMeHATH CBOICTBA CIIO)KEHUS W YMHOXEHUS JIJIs
NeHCTBHA c | TpeobpasoBaHUs CyMM U IPOU3BEICHUH
MOJIOKUTEIBHBIMH U
OTPHUIIATEITLHBIMHI
YHUCIIAMHU.
Pemenue  TeKkCTOBBIX
3a1a4
[IpeacraBien IIpsimoyronbHast OO0BSICHATH U WIJIIOCTPUPOBATH MOHSATHE NPsMOYroJib- | POILLL
ue JaHHbIX (6 cUcTeMa  KOOPIWHAT | HOW CHCTEMBl KOOPAMHAT Ha IUIOCKOCTH, HMCIOIb30BaTh | YUU.PY
q) Ha IJIOCKOCTH. | TEPMHUHOJIOTHIO; CTPOUTb HAa KOOPJMHATHOHM IJIOCKOCTU




Koopaunarsl Touku Ha
IUIOCKOCTH, aOcuucca

1 OpJIUHATA.
CronbuaTsie u
KpPYroBbIE nya-
TrPaMMBI.
IIpakTrueckass pabora
«IToctpoenue
JIarpamMm.
Pemenne TEKCTOBBIX
3amay,  CoJAepIKaIInX
JTaHHEIE, MpeaCTaB-

JICHHBIE B TaOJMIax U
Ha uarpaMmmax

TOYKH M (DUTYPHI 110 33aHHBIM KOOpAMHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurares cronbyaTthle W KPYrOBble  JTHArpaMMBbl;
HHTepPIPeTHPOBATh aHHbIEC; CTPOUTDH CTOJI0YAThHIE ANA-
IpaMMBl.

Hcnonn3oBaTs MHpOpPMANUIO, MIPEICTABICHHYIO B Ta-
OnuIax, Ha JuarpaMmax Jjisl pelieHus TEKCTOBBIX 3a1a4 1
3a/1a4 U3 pealbHON KU3HU

Harasouas
reoMeTpHsi.
@Durypsl B
NPOCTPAHCTB
e(99)

[IpsimoyronbHbII
napasuiesenures, Kyo,
npusMa, — [HPaMuAaa,
KOHYC, LWJIMHAP, LIap
u chepa.
N3obpaxenne
MPOCTPAHCTBEHHBIX
buryp. [Ipumepsr
pa3BEPTOK
MHOTOI'PaHHUKOB,

Pacno3HaBaTh Ha yepTekax, pUCyHKaX, OMUCHIBATH I1-
pamMuzy, Npu3My, LWIMHAP, KOHYC, Iap, H300paskaTh X
OT pYyKH, MOJAEIHPOBATH W3 Oymaru, IUIACTHIIHMHA,
poBoJIoKu U Ap. [IpuBoauTH MpUMeEpPbI 00HEKTOB OKPY-
JKAIOILEr0 MHpa, HMMEIoIUX (OpMBI Ha3BaHHBIX Tell

Hcnoab3oBaTh TEPMHMHOJOTHIO: BEpUIMHA, Ppedpo,
TpaHb, OCHOBAaHHE, BBICOTA, pagUyC W JUHAMETP,
pasBéptka.  U3yuarb, HUCHONB3YyS  IKCIEPUMEHT,

Ha6J'IIO):[eHI/Ie, HU3MCPCHUEC, MOJACIMPOBAHNUC, B TOM YUCIIC
KOMIIBIOTEPHOC, U ONMUCBIBATDH CBOMCTBA HAa3BAaHHBIX TECII,
BBIABJATH CXOACTBA W PAa3JIUIUA: MOKIY HHpaMH,I[Oﬁ )41

POLI.
YUu.pry




OWJIMHApPA 1 KOHYCA.

[TpakTuueckas pabora

MIPU3MON; MEXTy IUIHHIIPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEpTkM Tapaiernenurena, Kyoa,

«Co3manme Moseneii | TIPHU3MBI, IMHPaMUIBI, KOHYCa, LWIHHAPA; KOHCTPYHPO-
IIPOCTPAHCTBEHHbIX BaTh JaHHBIE TeNa U3 pa3BEPTOK, CO3AAaBATH UX MOJEIH.
duryp». Co3naBaTh Mo/IeJ U TPOCTPAHCTBEHHBIX (UTYp (U3 Oyma-
; ', TIPOBOJIOKH, TUTACTHJIMHA | Jp.)
Tlonsarue 00BEMa; .
H3mepsaTh Ha Moaensx: AIHHBI pEOEp MHOTOTPaHHHUKOB,
€MHULIBI  M3MEPEHUs
N N JUaMeTp Iapa.
00BEMa. O0béM N
BoiBoauTh (hopmyity 00bEMa IpSIMOYTOJIBHOIO Hapaiie-
IPSMOYTOJIEHOT'O
Jenunesna.
napasuiesenuresa, . .
6 FR— BoruncaaTte no gopmyaam: 00bEM MPSIMOYTOIEHOTO TIa-
% N pMYy payutenenunena, Kyba; MCIONB30BaTh CIUHUIBI H3MEpe-
obheMa Husg 00bEMa; BBIYHCIATH 00BEMBI TN, COCTABIICHHBIX U3
KyOOB, TIapaJuIeJICIUIE/[0B; peliaTh 3aa4u C PCaIbHbI-
MU JIAHHBIMH
IHoBTOpEHME, ToBTopeHmue BeruncasTh 3HaueHUs BBIpaXKEHHH, coiepxkamux Haty- | POIIL
00001IeHME, OCHOBHBIX TIOHSTHH 1 pajibHbIe, IENble, MOJIOKUTENbHbIE M oTpuuaTtenbHsie | YUU.PY
cucTeMaTu3a METOJI0B KypcoB 5 n 6 |  THCIa, OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, BITOIHSITH
uus (20 u) KJIACCOB, 0BOBIICHHE npeoOpa3oBaHMs YHCEI M BEIPAKEHHH.
> v
- CHCTEeMATH3aIHS BoiOupath cmocod cpaBHEHUSI YHCEN, BBIYMCICHUN,
SEAmmit NPUMEHSATH CBOWCTBA apu(PMETHUYCCKUX JIEHCTBUHN st

palMOHAIU3AIMHA BBIYUCIEHUM.

Pemare 3a1aum u3 peanbHON KU3HU, MPUMEHATh MaTe-
MaTH4YeCKHe 3HAaHHWsl [ pelleHus 3ajad U3 JpYyrux
MPEIMETOB.

Pemate 3agaum pa3HbIMH CIOCO0AMM, CPABHUBATh,




BBIOMPATH CMOCOOBI PCIICHNUS 3a1a4H.
OcyuiecTBJIsSITH CaMOKOHTPOJIb BBIMOJTHSIEMBIX
JICHCTBUI M CAMOITPOBEPKY Pe3yJIbTaTa BEIYUCICHUN




PAGOYAS TTIPOTPAMMA YYEEHOI'O KYPCA «AJITEBPA». 7—9 KITACCBI

LIEJIX U3YYEHUA YUEBHOI'O KYPCA

AnreOpa SIBISICTCSI OZIHUM U3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
obecnieyrBaeT M3y4YeHWE JAPYTUX AUCHHUIUIMH, KaK €CTECTBEHHOHAYYHOTO,
TaK W TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIs
MPOJIOJDKCHUST 00pa3oBaHMs W B TIOBCEJHEBHOW JKM3HU. Pa3utne y
00yYaroIUXCsl HAYYHBIX TPEICTABICHUNA O MPOUCXOMICHUH U CYITHOCTH
anreOpandeckux aOCTpakIMif, CIIOCO0E OTPAKEHUS MaTEeMAaTHYCCKOM
HAayKOW SIBJICHWH W TMPOIECCOB B TMPHUPOJE U OOIIECTBE, pOJHU
MAaTeMaTU4YCCKOT0 MOACITUPOBAHUSA B HAYYHOM IIO3HAHUW MU B IIPAKTHUKE
croco0cTByeT (OPMHPOBAHHIO HAYYHOTO MHMPOBO33PEHUS U KadyecTB
MBIIICHHS, HEOOXOMUMBIX JUIS aJaNTallid B COBPEMEHHOM HH(BPOBOM
obmiectBe. M3yueHwe anreOppl €CTECTBEHHBIM OOpa3oM OOECTeunBaET
pasBUTHE YMEHHS HaOJIOaTh, CPABHHBATH, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KpPUTHYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOU ACUCTBHS U BBIBOABI, (DOPMYIMPOBATH YTBEPIKICHHS.
OcBoeHue Kypca ainreOpbl OOeCleYMBACT Pa3BUTHE  JIOTHMUECKOTO
MBIIIJICHUA O6yanOIIII/IXCHI OHH HCIIOJIB3YIOT JACAYKTHBHBIC u
WHIYKTUBHBIC  PACCyXIeHHs,  O00OOIICHHE W KOHKPETU3AIHIO,
aOctparupoBanve wu ananmoruro. OOyueHume anrebpe mpenonaraer
3HAYHUTENILHBIA 00BEM CaMOCTOSATENLHON JICATEILHOCTH O0YYarOIIUXCs,
MOATOMY CaMOCTOSITEIbHOE pEIICHHEe 3aJad eCTECTBEHHBIM 00pa3om
ABJISICTCA peaﬂH?,aHHeﬁ ACATCIIbBHOCTHOI'O IMTPpUHLMIIA O6y'-IeHI/I$[.

B cTpykType nmporpaMmbl yaeOHOTO Kypca « Anredpay 0OCHOBHOM HIKOJIbI
OCHOBHOE MECTO 3aHMMAIOT COJICP)KATEIbHO-METOIMYECKUE JINHUU:
«Uwucna v BBIUUCICHHSD»; «AJNTeOpanvecKue BBIPOKCHUNY, «YPAaBHCHUS U
HepaBeHCTBay, «DyHkimny. Kaxmas W3 3THX  coAepKaTeIbHO-
METOJAMYECCKUX JIMHUM PA3BUBACTCSA HA MPOTSHKCHUU TPEX JIET U3YUYCHHUS
Kypca, €CTeCTBEHHBbIM 00pa3oM TIepeIuieTasch U B3aUMOJICUCTBYS C
IpyTMMH €ro JuHUsAMH. B Xome wu3ydeHHs Kypca 00ydaromumcs
NOPUXOJUTCSl  JIOTHYECKH  pacCy/aTh,  HCIOIb30BaTh  TEOPETHUKO-
MHO)KECTBEHHBI SI3bIK. B CBS3M ¢ 3TUM 1ielecoo0pa3HO BKIIOYUTH B
MPOTrpaMMy HEKOTOPHIC OCHOBBI JIOTHKH, MPOHHU3BIBAIOIINE BCE OCHOBHBIC
paszenbl MaTeMaTHYeCKOro 00pa3oBaHmsl M CIOCOOCTBYIOIIUE OBIIAJICHUIO
00yYarONUMHKCS OCHOB YHHBEPCATHLHOIO MATeMaTUYEeCKOTO sI3bIka. Takum



00pa3oM, MOXHO YTBEpXkJAaTh, YTO COACPKATEIBHOM H CTPYKTypHOU
0CcOOEHHOCTBIO Kypca «AnreOpa» SBISIETCS €ro WHTETPUPOBAHHBIN
XapakxTep.

Conepxanue auHUM «YuCna W BBIYUCICHUS» CIY)KUT OCHOBOM [UIs
JalbHEWIIEro M3Y4YCHUS MAaTEeMaTHUKH, CHOCOOCTBYET Da3BUTHIO Y
00y4aromMxcsl  JIOTHYECKOTO  MBIIUICHUS, (OPMHUPOBAHHIO  YMEHUs
MOJIb30BAaThCSl AITOPHUTMAMHM, a TaKKe MPHOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAUMBIX JUIsI TIOBCETHEBHOM KU3HH. Pa3BuTHe MOHSITHS O
yycieé B  OCHOBHOM  IIKOJE CBSI3aHO C  palMOHAIbHBIMH U
WUppalMOHANIBHBIMUA  YUCIaMH, (OPMUPOBaHHMEM NPEACTaBICHUH O
JNEHCTBUTEIBHOM YHCNE. 3aBEpIICHHE OCBOEHHWS YHCIOBOW JIMHUHM
OTHECEHO K CTapIeMy 3BeHy 00IIero oopa3oBaHusl.

ConmepkaHne [ByX anreOpawuecKux JHHUH — «Anredpandeckue
BBIpOKEHUs» W «YpaBHEHHS W HEPaBEHCTBa» CHOCOOCTBYeT Qop-
MHUPOBAHHUIO Y 00YyYalolIMXCs MaTeMaTHYECKOTo arnapara, Heo0X0auMOoro
JUIS pelIeHusl 3a]ad MaTeMaTHKH, CMEXHBIX INpPEJAMETOB M TMPaKTHUKO-
OPUEHTHPOBAHHBIX 337a4y. B OCHOBHOW ImKOje y4yeOHBI MaTepuan
IPYNIIUPYETCS.  BOKPYI  palMOHAJbHBIX  BBIpaXEHUH.  Anrebpa
JEeMOHCTPUPYET 3HAaYeHHWE MAaTeMaTHKH Kak s3bIKa ISl TOCTPOCHHS
MaTeMaTHYECKUX MOJIEJICH, ONMUCAHUSI MPOLECCOB M SIBICHUH DPEanbHOro
mupa. B 3amaun oOyuenust anreOpe BXOJST TakkKe JaNbHEHIee pa3BUTHE
QITOPUTMHYECKOTO  MBIIIICHUS, HEO0OXOJAWMOIO, B YacTHOCTH, JUIs
OCBOCHHUSI Kypca MH()OPMATHUKH, M OBJIAJICHHE HABBIKAMH JI€TYKTHBHBIX
paccyxxaenuil. IIpeoOpa3zoBaHue CHMBOJBHBIX (OPM BHOCHT CBOM
cnenuuUecKuii BKIAJ B pPa3BUTHE BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanvue (QyHKIMOHAIBHO-TPa(UUECKOM JIMHUM HaLEJIeHO Ha
MOJYyYCHUE IIKOJNPHUKAMU 3HAaHUKA O (QYHKIMAX Kak BayKHEHIEH
MaTeMaTHYECKOW MOJEIH ISl ONMUCAHNUA U MCCIIEOBAHUS Pa3HOOOPa3HBIX
MIPOIIECCOB U ABJIEHUH B pHpoJie U obImecTBe. V3yuenue 3Toro marepuaia
CHOCOOCTBYET PAa3BUTHIO Yy OOYYalOLIMXCSl YMEHHS HCIOJIb30BaTh
pa3IMyYHbIE BBIPA3UTENIBHBIE CPEJCTBA A3bIKA MAaTEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (QOpMUpOBaHHE
NpeACTaBICHU O pOMM MaTeMaTHKH B PAa3BUTUU LUBWIM3ALHUU U
KYJIBTYPBI.

MECTO YYEEHOI'O KYPCA B YUEBHOM IIJIAHE



CornacHo yueOHOMY TulaHy B 7—9 Kimaccax m3ydaercsi yueOHBIH Kypc
«Anrebpa», KOTOPBI BKIIOYAET CIEAYIOIIME OCHOBHBIC Ppa3Zeiibl
cofepkaHus: «Hucna W BBIYHCICHUSY, «ANreOpandeckue BBIPAXKCHUS,
«YpaBHEHHMSI U HEPABEHCTBa», « DyHKIUN.

Y4eOHplii MIaH Ha HW3y4deHHe aireOpel B 7—9 Kijaccax OTBOAWUT HE
MeHee 3 y4eOHBIX YacOB B HEJETIO B TEUEHHE KaXKJOTO Tojaa oOydeHus,
BCETO 3a TpU roja ooyuenus — ue meree 306 y4eOHBIX 4acoB.

1.COJEP’)KAHME YYEBHOI'O KYPCA (IO T'OJAM OBYYEHHUS)
7 KJacc

Yucna u evtuucnenus
PauuoHanbHble yucia

Jpobu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEeX0o] OT OJHOU (opmbI
3amicu  Apobelt k apyroil. [loHsATHE palMOHAIBHOTO 4YHCNA, 3aIUCh,
CpaBHEHHE, YIOPSIOYMBAHHME DPAlMOHANBHBIX 4YHCeNl. ApudmeTndeckue
JIEUCTBUS C palMOHAIBHBIMM 4YHUCIaMU. PelieHue 3anad u3 peanbHOM
MPaKTUKU Ha 9acTH, Ha JPOOU.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeleM: OmNpeiesieHre, Tpeodpa3oBaHue
BBIP2KEHHI HA OCHOBE OTIPEICIICHHUS.

[IporeHTsl, 3amuch MPOIEHTOB B BHJE JIPOOW W JIpOOM B BUIE MPO-
1IeHTOB. TpH OCHOBHBIE 33/Ia4M HA MIPOLIEHTHI, PEIICHHE 3a/1a4 U3 peaTbHOI
MIPAKTHKH.

[IpumeHeHne TPU3HAKOB JEIMMOCTH, paA3JIOKEHHE Ha MHOXKHUTENN
HATypaJIbHBIX YUCEIL.

PeanpHBle 3aBHCMMOCTH, B TOM 4YHCIE TMpsiMas W oOOpaTHas TIpo-
MOPLUOHATBHOCTH.

Anzebpauueckue evipasicenusn

[lepemeHHble, 4YMCIOBOE 3HAUYEHHWE BBIPAXKEHHUS C IEPEMEHHOM.
[IpencraBienne 3aBUCHMOCTH MEX/Yy BEJIMYHMHAMU B BUJIC (OPMYIIBI.
Brraucnenns mo opmynam.

[IpeoOpazoBaHne OyKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO pPaBHbBIC
BBIPQXCHHS, MMPaBWJIa MPEOOPa30BaHUsI CyMM W TIPOHM3BEICHUM, IPaBHIIa
PaCKpBITUS] CKOOOK M MIPUBEACHUS MTOJO0HBIX CIIATaeMbIX.

CBoiicTBa CTENICHN C HATYPAIbHBIM TIOKA3aTEIIEM.

OpHounensl u  MHorowieHol. CreneHb MHorousneHa. ClloKeHUe,
BBIUWTAaHUE, YMHOXXEHHE MHOrowieHOoB. @opMynbl  COKpaméHHOTO
YMHOXKEHHS: KBaJpaT CyMMBI M KBajaparT pasHocTH. Dopmyrna pa3sHOCTH



KBaapaToB. Pa3noxxeHne MHOTO4YJICHOB Ha MHOXKHUTCIIH.

Ypasnenua

VYpaBHeHHE, KOpPEHb YpaBHEHHS, MIpaBUia MPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCHJILHOCTb ypaBHEHUI.

JIuHeiiHOe ypaBHEHHUE C OJIHOM MEPEMEHHOM, YUCIO KOPHEH JTMHEHHOTO
YpaBHEHHS, pelleHne JMHEHHBIX ypaBHeHHd. CocTaBleHHEe YPaBHEHUH TIO
YCIIOBHIO 3371aul. PelieHre TeKCTOBBIX 33/1a4 ¢ IOMOILBIO YPaBHEHUI.

JluneiiHoe ypaBHEHHE C JABYMS TIEpEMEHHBIMH H ero rpaduk. Cucrema
JBYX JIMHEWHBIX ypaBHEHMH ¢ JByMs NepeMeHHbIMH. PelmieHue cucrem
ypaBHEHHUI cr1ocoO0M IMOJICTaHOBKH. [IpuMephl penieHust TEeKCTOBBIX 33134
C TMOMOIIBIO CHCTEM YPaBHEHHUH.

Koopounamot u cpagpuxu. @ynxyuu

Koopaunara touku Ha mpsmoil. UucnoBsle mpomMexyTku. PaccrosHue
MEKIYy JIBYMS TOUKAMHU KOOPAHUHATHOU IPSIMOM.

[IpsmoyronbHas cucrema koopawHatr, ocu OX m Oy. Abcmucca u
OpAMHATa TOYKH HAa KOOPIAMHATHOH IUIOCKOCTH. I[IpmMepsl rpadukos,
3agaHHbIX (popmynamu. Utenue rpadMKoOB peanbHBIX 3aBUCUMOCTEH.

[onstne pynknuu. I'paduk Gynknum. CpoiictBa dynkuuii. Jlnnelinas
¢yskuus, e€ rpaduk. I'paduueckoe pelieHHe JIMHEHHBIX YpPaBHEHUH U
CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KJacc

Yucna u ¢vruucnenusn

KBanpatubiii kopens u3 uucna. [loHsTre 00 MppaMOHAIBLHOM YHCIIE.
JecsaTtuunble  TpUOMIDKEHHsT — WppalMoOHalNbHBIX  ymcen.  CBoiicTBa
apupMEeTHYEeCKUX  KBaJpaTHbIX KOPHEH M HMX MNPUMEHEHHe K
npeoOpa3oBaHMIO YHUCIIOBBIX BBIPAKEHUH u BBIYHCIICHHSM.
JelicTBUTEIBHBIE YUCIIA.

Crenenp C 1enbIM INOKazareneM M €€ cBoiicTBa. CTaHAapTHas 3aluCh
qrcha.

Anzebpauueckue evipasicenusn

KBagpaTHblii TpEXWIEH; pa3joKEHHE KBAJAPATHOIO TPEXWIEHA Ha
MHOKHUTEJH.

Anrebpandeckast 1poob. OCHOBHOE CBOHCTBO ajreOpanveckor aApoOu.
CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHUE, JAEICHUE aNreOpanveckux ApPOOeH.
PanronansHble BEIpaKEHUS U MX IpeoOpa3oBaHue.



Ypasnenus u nepagencmea

KsangpatHoe ypaBHeHue, (opMyia KOpHEH KBaApaTHOTO YpaBHEHUS.
Teopema Buera. Pemenue ypaBHeHUH, CBOASIIUXCA K JUHEHHBIM U
kBagpaTtHbIM. [Ipocreiinne npoOHO-paniioHaIbHBIE ypaBHEHUSI.

I'paduueckast mHTEpIpeTanys ypaBHEHHHA C JIBYyMs MEPEMEHHBIMH U
CHCTEM JIMHEWHBIX YpaBHEHUH C IByMsI IEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CII0COO0M.

UucnoBsle HepaBeHCTBAa M MX cBoMcTBa. HepaBeHCTBO ¢ ojHOMU
nepeMeHHoi. PaBHOCHMILHOCT, HepaBeHCTB. JIMHelHBbIE HEpaBEHCTBAa C
ogHoM mepeMeHHON. CHCTeMbl JHWHEWHBIX HEPAaBEHCTB C  OJHOM
IIEPEMEHHOM.

Dynkuyuu

[onsitne ¢ynkumu. OOnacTh ompelesieHUsi U MHOXKECTBO 3HAYCHUI
¢yskuuu. CriocoObl 3aanust PyHKIHH.

I'padux Gpynkum. Yrenne cBocTB QyHKIUH 10 €€ rpaduky. [Ipumepsr
rpadukoB (QYHKIHH, OTPAKAIONIUX PEaIbHBIC TPOIIECCHI.

OyHKIMH, OMUCHIBAIOIIME MPSIMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIC
3aBuCHMOCTH, UX Tpaduku. Oynkmmn y = X4,y = x°, y = >/X, y = | x |.
I'paduueckoe penieHre ypaBHEHHI U CUCTEM YPaBHEHHIH.

9 KJjacce

Yucna u evluucienus
Jle#icTBUTENbHBIE YHCIa

PauvonanpHble  4yMcna, HUppalUOHAIBHBIE YHUCIA, KOHEYHbIE U
OECKOHEYHBIE JIECATHYHBIC JPOOU. MHOKECTBO JCHCTBUTEIBHBIX YHCE,
JICHCTBUTEIIBHBIC YMCIIa KaK OECKOHEYHBIE JIeCATHYHBIC ApoOu. B3ammHO
OJIHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM JCHCTBUTEIBHBIX YUCEIN
1 KOOPJAMHATHOM NPSMOM.

CpaBHEHHE JCHCTBUTENBHBIX YHCEN, apuPMETHICCKUE IEUCTBHUS C
NEeHCTBUTEILHBIMHA YUCITAMH.
M3meperust, TprOMIKEHNS, OLCHKH

Pa3zmepsl 00BEKTOB OKPYKAIOIIET0 MUpPA, JIUTEIHHOCTH TPOIECCOB B
OKpY>KarolleM MUpe.

[IpubmmkéHHOe 3HAYEHHWE BEIWYWHBI, TOYHOCTH  IPUOJKCHUS.
Oxkpyrnenue uncen. [Ipukuaka u oLeHKa pe3yabTaTOB BHIYUCICHUN.

YPaGHEHM}l U Hepaséencmea



YpaBHeHus ¢ OXHOH epeEMEHHOH

JIunetHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOASAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOAALIMXCA K
KBajpaTHbIM. bukBanpatHoe ypaBHeHue. IIpumepsl pernieHus ypaBHEHUN
TpeTheil U YETBEPTOM CTENEHEN Pas3IoKEHUEM Ha MHOKHUTEIH.

Pemenwne apoOHO-panioHaTEHBIX YPaBHEHHN.

Pemienune TeKCTOBBIX 3aJa4 aaredpanyeckKuM METOIOM.

CucTeMb! ypaBHEHHIT

VYpaBHeHHE ¢ IByMs NEpeMeHHbIMM M ero rpaduk. Pemenue cucrem
JIBYX JIMHEWHBIX YpPaBHEHUN C JBYyMsl NEpEMEHHbIMH. PerieHue cucrem
JIBYX YpaBHEHUH, OJHO M3 KOTOPBIX JHUHEHHOE, a JOpyroe — BTOPOM
crerieHn. ['paduyeckas WHTEpHpeTanysi CUCTEMbl ypaBHEHWH C JBYMs
MepEeMEHHBIMH.

Pemenne TekCTOBBIX 337249 anreOpandeckuM CriocoOOM.
Hepasenctpa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEHHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemieHue
CHUCTEM JIMHEHHBIX HEpPaBeHCTB C OJHOM mepeMeHHOW. KBamaparHbie
HepaBeHCTBa. ['paduueckas WHTEpHIpeTalusi HEPaBEHCTB M CUCTEM
HEPABEHCTB C JByMS IIEPEMEHHBIMU.

Dynkuyuu

Keagpatnunas ¢ynkuus, e€ rpapuk u cBoictBa. [lapabona, xo-
Op/IMHATHI BEPIIUHBI MapadoIIbl, 0Ch CAMMETPUH MapadoIIbL.

I'padukn pyukumii: y = kx,y =kx +b,y=— y=x3, y=yjx,y=|x|nu

HUX CBOWCTBA.
Yucnoewvle nociedosameibHoCmu

Onpenenenue u crioco0bl 3a1aHAS YUCITIOBBIX TIOCIE0BATEIHHOCTEH

[TonsiTue 4uUCNOBOM MOCIENOBATEIBHOCTU. 3aJaHUe IOCIEIoBa-
TEJIHHOCTH PEKyPPEHTHOU (hopMyItoit u (hopMyItoit N-2o diieHa.
ApudmeTrnyeckas 1 reoMeTpHYECKast IPOrPpeccuit

Apudmernueckast ¥ reoMeTprudeckas nporpeccuu. @opmyiisl N-ro yieHa
apuPMETHICCKON M TEOMETPHUYECKOW TPOTPECCUH, CYMMBI TIEPBBIX N
YJICHOB.

N3o0paxeHne WieHOB apu(METHUIESCKON U T€OMETPHUCCKOM Iporpeccuit
TOYKaMHU Ha KOOPJIMHATHOW IUIOCKOCTH. JINHEWMHBIN M AKCTIOHEHIIUAbHBIN



POCT. CroxxHbIe MMPOUCHTHI.

2 IUVTAHUPYEMBIE IIPEJMETHBIE PE3YJIbTATBI OCBOEHHS PABOYEI
ITPOI'PAMMBI KYPCA (II0 T'OJAM OBYUEHHA)

OcBoenne yuyeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro

oOpa3oBaHUs  JIOJDKHO  OOECIICYMBATh  JIOCTHIKCHHE  CJICIYIOIIUX
MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

7 Kjaace
Yucna u eviuucnenus

= BrbImonHsTh, coderas yCTHbIC M MMCHbMEHHbBIE IPUEMBL, apu(METHYECKHE
JEHCTBUS C PallMOHATILHBIMH YHCITAMHU.

» Haxoaute 3HaueHWs YHCIIOBBIX BBIPAKCHHH; TMPHUMEHSTH pPa3HO-
oOpa3Hble CIIOCOOBI W TMPUEMBI BBIYUCICHHUS 3HAYCHUH POOHBIX
BBIPKEHUH, COZIEPIKAIINX OOBIKHOBEHHBIE U JICCATHIHBIC IPOOH.

s [lepexomuth OT omHOW QOpPMBI 3amucu 4YHWced K APYyroi (mpeod-
Pa30BbIBaTh JECATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO IPOOB).

» CpaBHUBATP U YIOPSIOYMBATH PAIlHOHATIHLHBIC YHCIIA.

= OKpyrIATh YKCia.

= BBINOJIHSTE MPUKUAKY M OICHKY pe3yJibTaTa BBIYUCICHUH, OICHKY
3HAUYEHUN YUCIIOBBIX BBIPAKECHUM.

= BBINOJIHSTE JEHCTBUS CO CTENICHSIMHU C HATYPaIbHBIMHU TOKA3aTEIISIMHU.

u [[puMeHsATP TpHU3HAKM JETUMOCTH, paslIOKEHHE Ha MHOXKHUTEIH
HaTypaJbHBIX YHCEIL.

= Pemiate npakTuko-opHeHTUPOBAHHBIE 33/1a4H, CBSI3aHHBIE C OTHOIIEHUEM
BEIINYHH, [IPOIOPIIHOHATBHOCTHIO BEIINYHH, MPOLICHTAMH;
HMHTEPIIPETUPOBATh PE3YJIbTAaThl PEIICHUS 3a7au ¢ Y4ETOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.
Anzebpauueckue evipasicenusn

= Mcrionp30oBaTh  anreOpamdecKkyro  TEPMUHOJIOTHIO ¥ CHMBOJIHKY,

MPUMCHATH et B Iponecce OCBOCHUA yqe6H0ro Marepuaia.
» Haxoauth 3HaueHMs 6y1(BeHHBIX BLIpa)KeHI/Iﬁ IIpU 3aIaHHBIX 3HAYCHHUAX
NEPECMCHHBIX.

= BomonasTe  mpeoOpa3oBaHus 1EIOTO  BBIPAXKEHHS B  MHOTOYJICH



MIPUBEICHUEM MTOJO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

= BBIIONIHATE YMHOXXEHHE OAHOWICHA HA MHOIOWIEH M MHOTOWIECHA Ha
MHOTOYWICH, TPUMEHITh (QOpPMYyJbl KBajJpaTa CyMMBI M KBajpara
Pa3HOCTH.

s OCymIecTBIATh PA3IOKEHNE MHOTOWIEHOB Ha MHOXHTEIH C TOMOIIBIO
BBIHECEHHS 332 CKOOKHM OOIIET0 MHOXKHTENS, TPYIIHPOBKU CIIAaraeMbIX,
MIpUMEHEHUsT (OPMYIT COKPAIEHHOTO YMHOKECHUS.

 [IpuMeHsaTh mpeoOpa3oBaHusT MHOTOWICHOB JUIS DPEUICHHS Pa3IMYHBIX
3a/1a4 U3 MaTeMaTHUKH, CMEKHBIX MTPEIMETOB, U3 PEATbHON MTPAKTUKH.

= cnionb30BaTh CBOMCTBA CTENEHEH C HATYpPaJbHBIMH IMOKa3aTEIIAMU IS
peoOpa30BaHus BBIPAKCHUI.

Ypaeuenusa u nepasencmea

= PemaTe nuHeliHbIe ypaBHEHHsI C OJHOW NIEPEMEHHOM, IPUMEHSS IIPABUIIA
repexoja OT UCXOMHOTO YPaBHEHHSI K PaBHOCHWIBHOMY eMmy. [IpoBepsTs,
SIBJISICTCSI JIX YHCIIO KOPHEM ypaBHCHHUSI.

 [IpuMeHsTs Tpaduveckne METO B! TIPH PEIICHUH JIMHEHHBIX YpaBHEHUH U
UX CHUCTEM.

= [logOupaTe mpuMepsl Mmap YWCes, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

» CTpouth B KOOPIMHATHOW IUIOCKOCTH IpauK JMHEHHOTO YpaBHEHHs C
IBYMSI TIEPEMEHHBIMH; IIOJIB3YSCh TIpadUKOM, HPUBOJUTH IPHUMEPHI
pelIeHnsl ypaBHEHMS.

» Pemars cuctemsl IByX JTMHEWHBIX YpPaBHEHU C ABYMs IEPEMEHHBIMHU, B
TOM YHCJIE TpapUUEecKH.

= CocTaBnaTe W pemaTh JUHEHHOE YPaBHEHHWE WM CHCTEMY JIMHEHHBIX
YpaBHEHHUH IO YCIOBHUIO 3a/la4y¥, HHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]auil TOJIYYEHHBIN pe3ybTar.

Koopounamowt u zpagpuxu. @ynxyuu

s M300paxkaTh Ha KOOPJMHATHOH NPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAWHATAM, Jy49H, OTPE3KH, HWHTEPBAJIbI; 3aIHCHIBATh
YHCIIOBBIE IPOMEXKYTKH Ha ajIredpanyeckoM si3bIKe.

s« OTMeuaTp B KOOPAMHATHOW IUIOCKOCTH TOYKM 1O 3aJaHHBIM KO-
OpAMHATaM; CTPOMUTD I'padUKH JIMHECHHBIX (QYHKIIUH.

» OmnuceiBaTh ¢ MOMOLIBIO (QPYHKIMH H3BECTHBIC 3aBUCHMOCTU MEXKIY
BEJIMUYMHAMHU: CKOpPOCTh, BpEMs, pacCTOSHHE; I€Ha, KOJHYECTBO,



CTOMMOCTD; IPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM padOTHI.

Haxonuts 3Ha4eHne QyHKIMN 110 3HAYSHUIO €€ apryMeHTa.

[lonumarp rpaduyeckuii cnoco0 TMpeACcTaBiIeHUS W aHaIW3a HH-
(dbopmanny; U3BIEKATh U HHTEPIPETUPOBATh HH(OpMALNIO U3 TpadhuKoB
peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

KJ1ace

Yucna u eviuucnenus

Hcnonp30BaTh HAaYalbHBIE MPEACTABICHHS O MHOMKECTBE  JIEH-
CTBUTENIBHBIX 4YHCEN [UId CpPaBHEHUS, OKPYIJIEHHS W BBIYHMCICHUI;
M300pakaTh JCHCTBUTENBHBIC YHCIA TOYKAMHU Ha KOOPAWHATHOM
psAMOM.

[TpuMmensITh TOHsATHE apru(PMETHYECKOTO KBaAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHble KOpPHH, MWCIIONB3YyS NPHU HEOOXOJUMOCTH KaJlbKYJISATOD;
BBITIOJIHATh TPEOOpPA30BAHUS BBIPAKEHHI, COJACPKAIINX KBaJIpaTHbHIC
KOpHH, UCIOJIb3Ysl CBOICTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX M MajbIX YHUCET C IOMOIIBIO Jie-
CATHYHBIX po0Oeii U creneneit yncna 10.

Anzcebpauyeckue evipasicenusn

IIpuMeHsATh TOHATHE CTENEHW C LEIbIM II0KA3aTeJIEM, BBIIIOIHITh
npeoOpa3oBaHus  BBIPKEHHUM, COJEpKAIIMX CTENEHH C  [ENbIM
ITOKA3aTeJIEM.

BeIMONHATE ~ TOXKJIECTBEHHbIE  TPeoOpa3oBaHUs  PAlMOHAIBHBIX
BBIDA)KCHUM HAa OCHOBE IPABWI JEWCTBHA HAJl MHOTIOWICHAMHM H
anredpandeckuMu ApoOsMu.

PacknanpiBaTh KBaipaTHBIA TPEXUIEH HA MHOXKUTEIU.

[IpumenaTs mpeoOpa3oBaHMS BBIPAKEHUH [UISI PEIICHUS Pa3TUIHBIX
3aJ1a4 U3 MaTEMaTHKH, CMEKHBIX TPEIMETOB, U3 pealbHOMN MPaKTUKU.

Ypasuenus u nepasencmea

Pemate nuHeliHblE, KBaJpaTHBIE YpPaBHEHHS M  palHOHAJbHbBIC
yYpaBHEHHUS, CBOISIIMECS K HHMM, CHUCTEMBl JIByX YPaBHEHHH C JBYyMs
MIEPEMEHHBIMH.

[lepexoanTh OT CIOBECHOM (HOPMYITHPOBKH 33/1a4H K €€ anreOpanyeckoit
MOJIETH C TIOMOIIBIO COCTAaBJICHUS! YPABHEHUS WM CUCTEMbl YPaBHEHHH,
HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN
pe3ynbTar.

[IpuMeHATh CBOMCTBAa YHMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKHU;
pelaTh JUHEIHbIE HEpaBEeHCTBA C OJHOM MEPEMEHHOW M UX CUCTEMBI;



naBaTh  TpauUecKyl0  WUIIOCTPAlMI0  MHOXECTBA  PEILICHUH
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.
Dyukuyuu

[lonnmate © HCHONB30BaTh (YHKUMOHAIBHBIC TOHSATHS M SI3BIK
(TepMHHBI, CHUMBOJIMYECKHE OOO3HAYCHMs); OIPEHCIATh 3HAUYCHHE
(hyHKITUH TI0 3HAYEHUIO apTyMEHTa; ONPEIeNsATh CBOWCTBA
(byHKIMY 110 €€ TpaduKy.
Crpouth rpadKy SIeMeHTapHbIX QYHKIMH Buaa y = -", V = x2,

N

Y =x,Y =>[x,y =| x |; onuChIBaTh CBOMCTBA YHCJIOBOU (PYHKIIUU IO eé
KJjace

Yucna u eévluucienus

CpaBHHBAaTh W YHOPAIOYMBATH PALMOHAJIBHBIE W HpPpPaLOHAIbHbIC
JHCa.

BeInonHsaTh apudMeTHYecKUue JISHCTBHSI C PallMOHATIBHBIMU YUCIIAMH,
coueras yCTHbIC U NUCbMEHHBIC MPUEMBI, BBINOJIHATH BBIYMCICHUS C
HPPALMOHATIBHBIMY YHCIaMU.

HaxonuTe 3HayeHusi CTENEHEN C ILEeNbIMM IMOKa3aTelsIMU U KOpHEW;
BBIUUCIIATH 3HAYEHUS YUCIIOBBIX BhIPAXKEHUH.

OKpyrisTh ACHCTBUTENBHBIC YMCIIA, BBINOIHITh MNPUKUIKY PE3yabTaTa
BBIYMCIIEHUM, OLIEHKY YHUCIIOBBIX BBIPAKEHUH.

Ypaenenusa u nepasencmea

Pemate nuHEiHBIC W KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOISIIIHECS
K HUAM, TIpoCTelIIe ApoOHO-pallMOHANIEHBIC YPAaBHEHUS.

Pemiate cuctembl IByX JTUHEHHBIX YpaBHEHUH C IBYMs NEPEMEHHBIMUA U
CHUCTEMBI JBYX YpaBHEHUH, B KOTOPBIX OJHO YpPaBHEHHE HE SIBISETCS
JIMHESHHBIM.

= PemaTe TEKCTOBBIC 3amaum anreOpamdecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBJIEHMs YpPAaBHEHMS WIM CHCTEMbI [BYX YPaBHEHHH C JBYMs
MIEPEMEHHBIMH.

= [IpoBOIMTE mIpoOCTEHIIME  MCCIENOBAaHUS YPAaBHEHHMM M CHCTEM
YpaBHEHMH, B TOM YHUCIIE C MIPUMEHEHHEM Ipad)UuecKuX MpeacTaBICHUI
(ycranaBnuBaTh, HMMEET JIM YpaBHEHHE WIM CHCTEMa YpaBHEHMH
pEelIeHus1, €CITH UMEET, TO CKOJIBKO, U TIP.).

» Permmath nuHeliHbIe HEpaBEHCTBA, KBAaJpaTHBIC HEPAaBEHCTBA; H300paxkaTh
pelIeHrne HEpaBeHCTB Ha YMCIOBOM MNpsSMOM, 3alUCBIBATH pEIIEHHE C
MTOMOIIBIO CHMBOJIOB.

» Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,



BKJTIOYAIOLINE KBAIPaTHOE HEPABEHCTBO; M300pakaTh PELICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3alKCBIBATh PELICHHE C IIOMOLIBIO
CHUMBOJIOB.

= lcronb30BaTe HEpaBEHCTBA MPU PEIICHNH Pa3INYHbIX 3a7au.
Dyukyuu
Pacno3naBaTh (yHKUMM M3y4eHHBIX BUAOB. Il0oKa3bIBaTh cXxeMaTHUECKU

pacrmoyioKeHne Ha KOOPAWHATHOW TUIOCKOCTH TpauKoB GYHKUIWH BUIA: Y
=k, y=kx+by=X V=ad+bx+cy=x5y=Vx,y=|x|sB
3aBUCHMOCTH OT 3HA4YeHUH KOd((UIIMEHTOB; OIUCHIBATH CBOWCTBA
(byHKIMH.

» Ctpouts u u300pakaTh CXEMaTHYECKH TIpauKu KBaJAPaTUUYHBIX
(yHKIMI, ONMUCHIBATH CBOMCTBA KBagpaTUYHBIX (QYHKIUH 10 WX
rpadukam.
» PacriosnaBare kBazpatnunyro ¢QyHknuio 1o ¢dopmyse, NPUBOIUTH
OpUMepbl KBaApaTHUHBIX (YHKIMH U3 pPEIbHOM KHU3HH, (GU3UKH,
TFCOMETPHH.

Apugmemuueckan u ceomempuueckasa npozpeccuu

= Pacnio3HaBathe apupmMeTHUECKyI0 M TEOMETPUYECKYIO IMPOTPECCHU MpH
Pa3HBIX CTIOCO0aX 3aaHMs.

= BBINOJIHSTE  BBIYMCIICHUS C HCIOJb30BaHUEM (opMysl N-20 diieHa
apu(MeTn4eckol W TeOMETPHUYECKOH IMPOrpeccui, CyMMBbI TEPBBIX N
YIJICHOB.

= M300paxkaTh 4JIEHBI TOCIIEOBATEIBHOCTH TOYKAMH Ha KOOPIUHATHOU
MJIOCKOCTH.

» Pemmate 3a1aun, cBA3aHHBIE ¢ YMCIOBBIMU MOCIIEN0BATENBHOCTIMH, B TOM
YUCIIEe 3aJa4dl W3 PeaThbHOW KU3HU (C HMCMOJIB30BAaHUEM KaJIbKyJSITOPA,
M(POBBIX TEXHOJIOTHH).



. 3.TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (IIO I'OJJAM OBYYEHMSI)

. 7 kaacc
Ha3Banmue pazgena 90P
OcHoBHBIE BU/IBI /1eSITeTbHOCTH
(TembI) (4MCI0 OcHoBHOe coiepkaHune
o0yuyarmuxcs
4acoB)

Yucaa u BbIYHUC- [TonsiTue PalMOHAIIBHOIO CucreMaTH3HpPOBATH U odoramarh 3HaHus | POIII,

JICHUS. YHcIIa. Apudmernueckue | 00 OOBIKHOBEHHBIX U JCCATUYHBIX JPOOSX. YUU.Py
PauuoHa bHbIE InecTBUsd ¢ panuoHanbHbIMH | CpaBHHBaTH M YNOPAAOYHMBATL Apo0H,
ancaa (25 v) YHUCIaMHu. | TpeoOpa3oBhIBas npu HE0OXOTUMOCTH

CpaBHEeHME, YIOPSJIOYMBAHUE | JIECATUYHBIE  JpoOM B OOBIKHOBEHHEIC,

PaLMOHAJIBHBIX YUCENL.
Crenens ¢ HaTypalbHBIM ITOKa-
3aTeJIeM.

Peltenne OCHOBHBIX 3ajad Ha
IpoOu, IPOLIEHTHI U3 PeatbHON
MIPAKTHKH.

IIpu3Haku nenumocTt, pasno-
JKEHUST Ha MHOXMTEJIM HaTy-
paJIbHBIX YHCET.

Peanbnble 3aBucumoctu. Ipsmas

1 oOpaTHas IPOIIOPIIHO-

HaJbHOCTH

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTHU B
OECKOHEYHYIO AECATUIHYIO APOOB.

[IpumensiTh pa3HOOOpa3Hble CHOCOOBLI M
NpuéMbI BBIYHCIEHUS] 3HAYEHUH TPOOHBIX
BBIPAKEHMid, COJIEPKAINX OOBIKHOBEHHBIC U

JIECSITUIHBIC npoou: 3aMEHSTh npu
HEO0XO0IUMOCTH JICCATHYHYIO JIpoOb
OOBIKHOBCHHOM u OOBIKHOBEHHYO

JIECATHYHOM, TIPUBOIUTD BRIpAKEHHE K (hopme,
HauOosiee yI00HOW /Il BBIYMCICHHUH, TPeod-
pasoBbIBaTh  JAPOOHBIE  BBIpAKEHUS  HA
YMHOXKEHHUE U JICTICHUE JCCATHUHBIX APOOCH K
IEUCTBUAM C LIEJIBIMY YACIIAMH.

IpuBoaAuTH YHMCIOBbIE W  OYKBEHHBbIE
NpHMepPbI CTEIEHU c HATYPaJIbHBIM
IoKasarejieM, OObICHA 3HAYEHUS OCHOBAHUS




CTCIICHU MW II0Ka3aTelsd CTCIICHHW, HaXOIUTh

3HAUCHHs CTeneHed Buma " (a — roboe
paloHAIBHOE 4YHCIIO, 7 — HATypallbHOE
YHCIIO).

IlonumMaTh cMbICT 3anKc OOJIBIINX YUCET C

MOMOIIBIO IECATUYHBIX IpoOel 1 cTerneHen

yrcna 10, MpUMeHATh UX B pealbHbIX

CUTYalHsX.
IpumensTs MIPU3HAKU JETUMOCTH,
pa3oKeHHssT Ha MHOYKUTEIH HaTypalbHBIX
YHCEeIL.
Pemiath 3agauM  Ha 4YacTu, IPOLCHTH,
NpOTNOPLMK,  HAa  HaxXOXJAEHHEe  Jpolu
(mporieHTa) OT BENMYUHBI U BEIMYUHBI 1O €€
Iipodu (TIpoIeHTy), npodu (TIpoIieHTa), KOTo-
pBIH cOCTaBJIsIET OJHA BEIMYMHA OT JIPYTOM.
I[puBoanTs, pa3ouparb, OIIeHNBAThH
pasiM4Hble  pELICHUs, 3alMCH  pEIeHHH
TEKCTOBBIX 3a/1a4.
PacriozHaBaTh M 00BACHATH, ONMHUPAsCh Ha
oTpeJieNIeHusI, TPSMO TPOIOPIMOHATIBHBIE U
00paTHO MPONOPLUOHANBHBIE 3aBUCUMOCTHU
MEX]y BEIWYMHAMH, MPUBOAUTH MPUMEPHI
ITHX 3aBHCUMOCTEH W3 pealbHOro MHpa, M3
JIpyrux y4eOHBIX IPEIMETOB.

Pemathb npakTHKO-OPHEHTHPOBAHHBIE 331241




Ha JIpoOH, MPOICHTHI, TIPSMYIO ¥ 00pPaTHYIO
MPOMOPITMOHATBHOCTH, TPOHOPIIHH

Auredpanyeckue
BbIpa:keHus (27 4)

bykBennsle Belpaxkenus. [lepe-
MeHHble. [lomycTuMble 3Haue-
HUS IepeMeHHbIX. DOpMyIIbI.

[IpeoOpazoBanue OyKBEHHBIX
BBIPaKCHHIA, pacKphITHE
CKO0OOK " MpUBEACHUE

MOJOOHBIX ClIaraeMbIX.
CBoIiCTBa CTENIEHU C HATYpaib-
HBIM TTOKa3aTeJeM.
MHuorounensl. CrioxeHre, BEIYH-
TaHUE, YMHOXKEHHE MHOIOUJIE-
HOB. ®OpMyJIbI COKpaIEHHOTO
yMHOXeHUs. Pa3noxenue MHO-
TOWIEHOB HA MHOYKUTENIN

Osaagers anreOpanyeckol TEPMUHOJIOTHEH
U CHUMBOIIMKOH, MPUMEHATH €€ B Iporiecce
OCBOEGHHS Y4eOHOTO MaTepuaa.
HaxoguTth 3HaueHUs1 OYKBEHHBIX BBIPAKCHHUN
Npy 33JaHHBIX 3HAYEHUSIX OYKB; BBINOIHATH
BBIYUCIICHUS 110 (hopMyIam.
BoinosnsiTh mpeoOpa3oBaHus LEIOT0
BBIP)KEHHSI B MHOTOYJICH NIPUBEICHIEM
MOTOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.
BbInosHATH yMHOXXEHHE OJIHOYWICHAa Ha
MHOTOWJICH W MHOTOWIeHa Ha MHOTOYJIEH,
NpUMeHsATh (QOpMYNBI KBajapara CYMMBI U
KBaJipaTa pa3HOCTH.
OcyuiecTBJISITH  Pa3IOKEHHE MHOTOYICHOB
Ha MHOXHTENM IyTEM BBIHECEHHsS 32 CKOOKH
00IIero MHOXXUTENS, TpUMEHEHHs (opMyITbl
Pa3HOCTH KBaJIpaToB, (HOPMYJ COKPAIIEHHOTO

YMHOXKEHHUS.

IIpumensiTh mpeoOpa3oBaHME MHOTOWICHOB
JUIsL  pelIeHus  PasIMYHbIX  3a7a4 M3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, W3

peanbHOM NPAaKTHKHU.
3HAKOMHTBLCS ¢ HCTOPHE pa3BUTHSA
MaTEMATUKN

POMI,
YUl.Py




YpaBHenus u YpaBHeHune, mpaBmia Ipeoodpa- Pemates nuHeliHOe ypaBHeHWE ¢ oxHOoH | POIII,
HepaBeHcTBa (20 30BaHMSI YpPaBHEHUS, PAaBHO- MIEPEMEHHOM, MpUMeHsisl nmpaBuia nepexona | YUIM.Py
4) CWJIBHOCTh YpaBHEHUH. OT HMCXOJHOTO ypaBHEHMsI K PaBHOCHIBLHOMY
JluneiiHoe ypaBHEHHE C OAHOW | emy Oonee mpocroro Buzaa. IlpoBepsTsb,
[IEPEMEHHOM, pelIeHNe JIMHEW- | SABISAETCd U KOHKPETHOE YHCIO KOpPHEM
HbIX ypaBHeHHi. Pemenue | ypaBHeHUs.
3a/1a4 ¢ IIOMOUIbIO YPaBHEHUM. Moxdoupars MpHUMepPbI mnap YUCEll,
JluneiiHoe ypaBHEHUE C IBYMS SIBIISIFOLLIUX CST peuieHuemM JIMHEHHOTO
NEPEMEHHBIMU U €T0 rpaduk. YpaBHEHUS C ABYMs nepeMeHHbIMU. CTPOMTH
Cucrema ByX JUHEWHBIX ypaB- B KOOPJMHATHOH  IUIOCKOCTH  Tpaduk
HEHUI ¢ ABYMS NIEPEMEHHBIMHU. JUHEWUHOTO ypaBHEHUs c JIBYMsI
Pemenne cuctem ypaBHeHUI IIEPEMEHHBIMH; MOJIB3YSICh rpauKoM,
CIOCOOOM TIOICTAaHOBKH U NPUBOAUTH MPUMePHbI PELICHNS ypaBHEHUS.
CIIOCOOOM CIIOKEHHUS Haxoauts,  pemieHume  CHUCTEMBI  JABYX
JIUHEHHBIX ypaBHEHUI c JIBYMSI
IIepEMEHHBIMH.
CocTaBasTh U peliaTh ypaBHEHHE WIH
CHUCTEMY YpaBHEHMH IO YCIIOBUIO 337a4H,
MHTEPIPETUPOBATE B COOTBETCTBUU C
KOHTEKCTOM 33J[aui TIOJTYUYESHHBIH pe3ynbTaT
Koopaunatel u Koopaunara Touku Ha IpsIMOH. H3o0paxate Ha KoopauHATHOM mpsiMoit | POLL,
rpaguKu. UucnoBsle npoMexyTku. Pac- | Toukw, COOTBETCTBYIOILIUE 3agaHHbM | YUU.Py
Oynxuun (24 1) CTOSIHUE MEXIY JABYyMsS | KOOpPAMHATaM, JIy4Yd, OTPE3KH, WHTEPBaJIbL;
TOYKaMHU KOOPAWHATHOW | 3alMChIBATh WX HA are0panyecKoM S3bIKeE.
MIPSIMOH. OTMeyaTs B KOOPAWHATHOH IIOCKOCTH
TpsMoyrobHas crcrema | TOUKH IO 331aHHBIM KOOPIAMHATAM; CTPOUTH




KOOpJIMHAT Ha  IUIOCKOCTH.
[Ipumepsr rpaduKoB,
3aJIaHHBIX (dhopmynamu.

UreHne TrpauKoOB pealbHBIX
3aBHCHMOCTEH.

[lonsitne ¢ynxuuu. [paduk
¢ynkiun. CBolicTBa QyHKINH.
Jluneitnas ¢ynknus. [loctpoe-
HUe Tpaduka JUHEHHOU (PyHK-
. ['paduk pyHkmu y = \x\

rpaduku HECJIOAKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (OpPMYyJIaMH, B TOM YHCJIE C IO-
MOIIBIO IH(POBBIX Ta00PaTOPHiA.
[pumensitb, HU3y4aTb NPEUMYIIECTBA,
HHTEPNPEeTHPOBATh TpadUuecKuil crocod
IIPEICTABICHUS M aHajdu3a pPa3HOOOpa3zHOU
YKU3HCHHOU WH(OPMAITHH.

OcBanBaTh TOHATHE (QYHKIHMH, OBIIA/ICBAThH
(YHKIMOHATBHOW TEPMHUHOJIOTHEH.
Pacno3HaBarth JIuHCHHYIO QYHKIHIO ¥ = KX +
b, onuchIBATH €€ CBOMCTBA B 3aBUCHMOCTH OT
3HaYeHHi ko3 duieHToB K u b.

Crtpouth rpauku JWHEHHOW (YHKIHH,
¢bynkuun ¥V = U-

HUcnonb3oBats uudpoBble pecypebl s
NOCTPOCHUS TPpadUKOB QYHKIUN W M3Yy4CHUS
UX CBOMCTB.

IIpuBoauth MIPUMEPBI JINHEUHBIX
3aBUCUMOCTEH B peajbHbIX IIpoleccax u
SIBJICHUSIX

IToBTOpPEHME N
00001menue (6 1)

IToBTOpEHue OCHOBHBIX
MOHSATUA W METOJIOB Kypca 7
Kjacca, 0000IIeHNE 3HAHUI

Bbi0upatsn, NMPUMEHATH OLleHUBATH
CIOCOObI CPaBHEHUS 4YMCEJ, BbIYUCICHUH,
peoOpa3oBaHUil  BBIPAKEHWH,  pEIIeHUs
YPaBHEHHUI.

OcymecTBiATH CAMOKOHTPOJIb
BBIIOJIHAEMBIX JECHCTBUM M CaMONPOBEPKY

POIII,
YUYU.Py




pe3yibTaTa BBIYHCICHUN, MPeoOpa3OBAHMA,
MOCTPOEHUH.

Pemars 3agaum M3 peanbHOM  KU3HH,
NPUMEHSITh MaTeMaTHYeCKue 3HAHMA s
peuieHus 3a1a4d U3 Ipyrux npeamMeToB.
Pemiats TekcTOBBIE 334a4d, CPABHUBATD,
BBIOMPATH CMOCOOBI PELICHHs 3a/1a4H

. 8 KImacc
Ha3zBanmne O0P
pasnesna (TemMbl) OcHoOBHbBIE BU/IbI JIEATEJIbHOCTH
OcHOBHOe coaeps:kaHue
Kypca (4ucjio o0yyaromuxcst
4acoB)

Ymncna v BbIYHC- KBanpartssblii kopesb u3 yncna. |  DopmyJmpoBaTh omnpeaeneHue kpaapatHoro | POIILL,

aenus. Kpaapar- [lonsiTe 06 MppanOHAIBHOM | KOPHS u3 4ucia, apupmernyeckoro | YUU.PY

Hble KOpHH (15 4) YHUCIIE. Hecsatnunble | KBaapaTHOrO KOPHS.
MPUOITMKEHUST IIpumeHATH OTIepaIuio M3BIICYEHUS
WpparuoHaIbHbBIX YHUCeN. | KBaJApPAaTHOTO KOPHS M3 YHCia, MCMOJIB3YSl MPH
JeiicTBUTenbHBIE yucia. | HEOOXOAMMOCTH KAJAbKYJSITOP.
CpaBHeHne JeicTBUTENBbHBIX | ONeHMBaThL KBaJpaTHbIE KOPHH  LIEIBIMU
Yyucel. ApubMeTHYeCKuid | YUCITAMH U JECATUIHBIMA IPOOSMHU.

KBaJIpaTHbIN KOPEHb.
VYpaBHeHue Buja X' = a.
CaoiicTBa apr(pMeTHIECKUX

KBaJpaTHBIX KOPHEN.
[IpeoOpa3oBaHue YUCIOBBIX

CpaBHHBaTh u yIOPSI0YMBATE
pallMOHANbHBIE W HUPPALMOHAILHBIE YHCIIA,
3allMCaHHBIC C TIOMOUIBIO KBAJIPATHBIX KOpHeﬁ.
Hccaenosarh ypaBHEHHME X° = @, HAXOIWTh
TOYHBIE U NPUOIMKEHHBIE KOPHU IIpH a > 0.




BBIpAYKEHUM, coJIeprKaIInx
KBaJIpaTHBIE KOPHU

HccaenoBatrhb cBoOiicTBAa KBaJpaTHBIX KOpPHEH,

MpPOBOJS  YHCJIOBBIE  3KCHEPUMEHTBl €

WCTIOJIb30BaHUEM KalIbKYJISTOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOICTBA apUPMETHICCKUX
KBaJPaTHBIX KOPHEH; NPUMEHSTh UX JJIA
MpeoOpa3oBaHuUs BBIPAKEHUI.

BbinosHsATh npeodpa3oBaHUsI BHIPAKECHUIH,

coJiepKallluX KBaJpaTHble KOPHU. BwIpakaTh

MIEpEMEHHbBIE u3 FEOMETPUYECKUX u
(usznueckux GopmyL.
Burunciasarsb 3HAYECHUS BBIPAXKEHHU,

COJep)KAIMX KBAJpaTHbIE KOPHM, HCIIOJIB3YS

IIPU HEOOXOJUMOCTHU KaJIBKYJISITOP.

Hcnoab3oBaTh B X0I€ pelleHHs 3agad

JJIEMEHTApHBIE TNPEJICTABICHUS, CBSA3aHHBIC C

MpUOIMHKEHHBIMY 3HAYECHUSIMU BEJINYHH.
3HAKOMHTBLCH ¢ HCTOPHE pa3BUTHS
MaTEeMaTHKH

Yucaa v BbIYKC-
genus. CreneHn
eJBIM MO0KA3a-
TejieM (7 1)

CreneHb c
MOKa3aTelieM.
3aIMCh YUCIIA.
Pa3mepbl 00BEKTOB OKpYIKaro-
mero Mupa (0T dIEMEHTaPHBIX
YacTHI[  JO  KOCMHYECKHX
00BEKTOB), JUTATEIBHOCTh
MIPOLIECCOB B OKPYIKAIOIIEM
MUDpE.

LIEJIBIM
CrannapTtHas

@DopMyJIUPOBATH ONpeeeHHe CTEICHH C
LIEJIBIM I10KA3aTeJIEM.

IIpencraBasaTh 3amuch OOJBIINX H MAaJbIX
yucen B craHgaptHoM Bujge. CpaBHUBATH
YpciIa W BEJIWYMHBI,  3allCaHHBIE  C
HCITOJIb30BaHueM cterenu 10.

Hcnoab30BaTh 3anMCh YKCEN B CTAHIAPTHOM
BHJIE IS BBIPAKEHUS pPa3MEPOB OOBEKTOB,
JUTUTEJILHOCTH TIPOIIECCOB B OKPYIKAKOIIEM

PDIII,
YUIL.PY




CBoiicTBa CTENEHU C LEIBIM T10-
KazaresieM

Ksanpatnsiii Tpéxunen. Pasno-

YKEHHE KBaJIpaTHOTO TpEXUIIeHa
Ha MHOKUTEIH

MHpeE.
®opMyJIHpPOBATH, 3aNMChIBATH B
CHMMBOJIMYECKOI (hopMe U UIJIIOCTPUPOBATH
NpuMepamMM CBOWCTBAa CTENEHH C LEJIbIM
[T0Ka3aTeNeM.
IIpuMeHATH CBOIiCTBA CTENIEHU JUIS
MpeoOpa3oBaHUs BEIPAKEHHH, COMEPIKAIINX
CTEMEeHH C IIeJIbIM MToKa3aTesieM. BhInoJHATH
AeHCTBUSA C YUCIAMU, 3alIUICAHHBIMU B
CTaHJapTHOM BHjIe (YMHOXKEHHE, JelIeHHE,
BO3BE/ICHHE B CTETICHD)
PacnosnaBartse KBaJPaTHBIN TPEXUJIEH,
YCTaHABJIMBATh BO3MOKHOCTb €0 Pa3joKEHUs
Ha MHOXHMTENH.
PacknagpiBaTh HA MHOKUTEJIN KBaJPAaTHBINA
TPEXUWIEH C HEOTPULIATEIbHBIM

JUCKPUMHHAHTOM
Aaredpanyecku Anrebpanyeckast Ipo6b. | 3ammcbiBaThHL anrebpandeckue BblpakeHus. | PO,
€ BLIPAKEHHsI. Honyctumble 3HAYCHUS Haxoautn 00acTh onpeaeneHus | YUU.PY
Aarebpanueckast NEPEMEHHBIX, BXOISIIMX B | PaLMOHAIBHOTO BBIPAKCHMS.
apo6s (15 1) anreOpandyecKue BbIpaKeHWs. | BBINOIHATHL  YHCIOBbIE MOJCTAHOBKH U
OcHoOBHOE CBOWCTBO | BBIYHCJATH 3HAYCHUE JPOOH, B TOM YHCIE C
anreGpanyecKoi npobu. | TOMOIIBIO  KalbKyJsTopa. PopmyaupoBarh

Coxkparenue apo0eii.

CrnoxeHue, BBIYUTaHUE, YMHO-
KEHUE U JIeNICHHe anrebpande-

OCHOBHOE CBOWCTBO ajirebpanveckoil Apoou u
NPUMEHATDb €ro JUIsl TpeoOpa3oBaHus APOOCH.
BoinonHsATh JelicTBUSI C anredpanyecKuMu




CKHX JIPOOEH.
[IpeoOpaszoBanue BBIpaKEHUIA,
coiepXKaIIiX anreOpamdecKue
Ipobu

ZIPOOSMHU. [IpumensaTs npeoOpazoBaHUs
BBIpQKEHUH Ui pelieHus 3ajad. BpipakaTb
nepeMennsle 13 Gopmyn  (PU3HUECKUX,
FEOMETPUUYECKHX, OMHMCHIBAIOIINX  OBITOBBIC
CUTYyaluu

YpaBHenus u
HepaBeHCTBA.
KsaaparHnble
ypaBHeHus (15 4)

KBagpatnoe YpaBHEHHUE.
Henonnoe KBaJIpaTHOE
ypaBHeHue. PopMmyna KOpHeEH
KBaJIpaTHOIr'O YpaBHEHUS.
Teopema Buera.

Pewienue ypaBHEHUH,

CBOISIIIMXCA K KBaJpPaTHBIM.
[Ipocreiimue JPOOHO-
palnMoHaIbHBIC YPAaBHCHUS.
Penrtenne TEKCTOBBIX 3ajady C
IIOMOIIIBIO KBaJpaTHBIX
YpaBHEHUH

Pacno3znaBaTh KBajpaTHbIE YPaBHEHMSL.
3anuceiBaTh (OPMYJYy KOpHEH KBaJpaTHOIO
YpaBHEHUS; peliaTh KBaJpaTHbIe YPABHEHUsI
— TOJIHBIE U HETIOJIHEIE.

IlIpoBoauTs, MpoOCTEiilIMEe HCCIACAOBAHUA
KBaJpPATHBIX YPABHEHUI.
Pemiate  ypaBHeHus, cBojsIIMecs K

KBaJ[paTHBIM, C TIOMOUIBIO MpeoOpa3oBaHuil U
3aMEHOM NTEPEMEHHOM.

Haburogath 1 aHAJIM3MPOBATH CBSI3b MEKIY
KOpHSIMH ¥ KOX(QQHIMEHTAMH KBaJPaTHOTO
YpaBHEHUSI.

®opmyaupoBath TeopeMy Buera, a Takxke
00paTHYIO TeOpeMy, MPUMEHSTh 3TH TEOPEMBI
JUISl PELICHUs 3a1au.

Pemiath TekcToOBBIE 3224 ANreOpanvdecKum
CIIOCOOOM:  IEepPEeXOAuTh  OT  CJIOBECHOM
(hopMyIHPOBKU yCIIOBUS 3a/1auu K
areOpandyeckoil MoJenu IIyTéM COCTABJIECHUS
YpaBHEHUS; peliaTh COCTABIECHHOE YPABHEHHUE;
HMHTEPIIPETUPOBATH PE3YJIIbTAT.

3HAKOMHTBHCSA ¢ HCTOPHEi pa3BUTHS anreOpsI

PDIII,
YUYU.PY




YpaBHeHnus u JIuneiinoe ypaBHeHue ¢ 1BymMs | PacmosHaBaTh nuHeElHbIe ypaBHeHUS ¢ AByMs | POIII,
HEepaBeHCTBA. NEPEMEHHBIMU, €ro rpauk, | HNepPEeMEHHBIMU. VUU.PY
CucreMbl ypaBHe- MIPUMEPHI peuieHus Ctpouth TpaduKy JTUHEHHBIX ypaBHEHUH, B
Huii (13 1) YPaBHEHHH B LEJIBIX YHCIIaX. TOM YHCJIE UCIOJIB3YS HU(POBbIE pecypcehl.
Pemrenne cuctem IByX nuHEH- | PazaumvaTh mapasuienbHbIC U EPECEKAOIIHECs
HbIX YPABHCHUH C IBYMs [IEPE- |  mpsIMBIE [0 UX YPABHEHUSIM.
MeHHBIMU. [IprMepsl pemenus Pemath cuctemsl JBYyX JUHEHHBIX ypaBHEHHN
CUCTEM HEJIMHENHBIX | ¢ JOBYMs MEPEMEHHBIMH [OJCTAHOBKOH U
ypaBHEHHI C JABYMSI | CIIO’KCHHEM.
IIEPEMCHHBIMU. Pemate npocreinime CUCTEMBI, B KOTOPBIX
I'paduyeckas MHTEpIpPETALMS |  OJHO M3 yPAaBHCHMII HE SBISICTCS IMHCHHBIM.
YpaBHEHU:A c AByMsA | IlpuBoAuTH rpadguyecKyl0 MHTEPIpPeTALUIO
NEPEMEHHBIMH U CHUCTCM |  pelIeHUs] ypaBHEHUS C ABYMs MEPEMEHHBIMU U
YPaBHEHHH ¢ ABYMS | cpcTeM ypaBHEHHH C IBYyMs IEPEMEHHBIMU.
HEPEMEHHBIMH. Pemath TekcToBbIe 3a1a4u anreOpanyecKum
Pemenne TEKCTOBBIX 33184 € |  crnocoGoMm
MIOMOIIIbIO CHCTEM YPaBHEHHU I
YpaBHeHnus u YucnoBble HepaBeHCTBA U HUX |  DopmyaupoBaTh cBoiicTBa yucioBbix | POII,
HepaBeHCTBA. CBOIICTBA. HEPABEHCTB, WIIIOCTPUPOBATH 1504 Ha | YUU.PY
Hepagencra (12 Hepasenctso c OHOH KOOPJMHATHOM MIPSMOM, I0Ka3bIBaTh
q) MIEPEMEHHOM. JluneiiHple |  anreOpanyecKH.
HEPaBEHCTBA c onHoii | IIpuMeHATH CBOMCTBAa HEPABEHCTB B XOJ€

IIEPEMEHHON M MX pELICHUE.
Cucrtembl JUHEHHBIX Hepa-
BEHCTB C OJHOU MEPEMEHHOU U
WX pelIeHue.

M3o6paxenne pemeHus

pelilieHus 3ajiay.

PemaTs juHeliHblE HEpaBEHCTBA C OJHOM
MEePEMEHHOM, n300paxxarhb pelieHue
HEPaBEHCTBA HA YUCIIOBOM MPSMOM.

Pemiate cucTEMBl JIMHEHHBIX HEPABEHCTB,




JUHEWHOTO HEPaBEHCTBA U HX
CHCTEM Ha YMCJIOBOM MPAMOMH

n300paxaTh pelieHne CHCTEMbl HEPAaBEHCTB Ha
YHCIIOBOM MPSIMON

DyHKIUH. [Monsite ¢ynxuuu. Obnacts | HMcemoab3oBath ¢yHkumonansHyto | POLI,
OcHoBHBIE OIIpEACIICHUSI U MHOXECTBO TEPMHHOJIOTHIO H CHMBOJIUKY. YUn.py
noHATHA (5 9) 3HadeHn QyHknuu. CrocoObl |  BulumeasaTs 3HayeHus (QyHKIWH, 3aJaHHBIX
3aanus QyHKIHH. thopmymamu (pm HEOOXOIMMOCTH
I'padpuk dynknun. CBoiicTBa | HCHONB30BaTh  KaIbKYJSATOp);  COCTABJIATH
GyHKIMY, UX OTOOpaKEHUE HA |  TAGJMUbI 3HAYEHHI QYHKIHY.
rpaduke Ctpouth mo Touykam rpapuku QyHKITHI.
OnuchbIBaTh CBOHCTBA ()YHKIIMM Ha OCHOBE €€
rpauuecKoro NpeICTaBICHHSI.
Hcnons3oBath (YHKLIHNOHAIBHYIO
TEePMHHOJIOTHIO 1 CHMBOJIUKY.
HccnenoBartp MIpUMEpPHI rpa¢uKoB,
OTpa)KaroIUX PeabHBIE MPOLIECCHl U SIBJICHUS.
IIpuBoaMTHL MpHMeEPHI MPOLECCOB U SIBICHUN
C 3aJIaHHBIMU CBOMCTBaMH.
Hcnonb3oBaTh KOMIbIOTEPHbIE MPOrPaMMbI
Ui TocTpoeHus: rpapukoB  QyHKOMHA ®
M3YUYEHMs UX CBOMCTB
DyHKINH. Urenue u noctpoenue |  Haxoauths ¢ momoumbio rpadguxa ¢ysxkuuum | POIII,
Yucsosbie rpadukos (yHKITHH. 3HaY€HHEe OAHOW M3  paccMmarpuBaeMbix | YUU.PY
¢ynxunum (9 9) [Ipumepsr rpayKoB | BEJIUYMH 10 3HAYECHUIO JIPYTOM.
byHKUUH, oTpakarolux | B HecJI0XKHBIX Cllydasix BBIPAXKaTh (POPMYJI0ii
peasibHbIE MTPOIECCHI. 3aBHCHUMOCTb MEXIy BeTHINHAMH.
PyHKIMH, onuchiBatomye |  OnuchbIBaTh  XapakTep HW3MEHEHHUs OJHOM




MPSIMYIO u o0paTtHy10
MPOTIOPITUOHATHHBIE
3aBHCUMOCTH, UX TpaguKH.
TI'mnepbomna.

I'padux GysKImm y = X%
T 0 0
Oyukunn y =X,y =X,y =
JX, y = [x|; rpadwuueckoe
peleHne ypaBHEHUH 1 CHCTEM
ypaBHEHUH

BEJIUYMHBl B 33aBUCUMOCTH OT H3MEHEHUS
JIpyrou.

Pacrio3zHaBaTh BUBl W3ydaeMbIX (QYHKIIHH.
IHoka3bpiBaTh CXeMaTHYECKH IIOJOXKECHUE HA
KOOPJMHATHOW IIJIOCKOCTH TPa(uKOB (PyHKINI
Buma: y =x% y =x° y = 4x, y = [x|.
Hcnoan3oBarh (pyHknuoHaIbLHO-
rpauyeckue npeacTaBjJeHMsl [Js1 PELICHUS
U UCCJIENOBAaHUA YPABHEHUHM U  CHUCTEM
YpaBHEHUH.

IIpumensaTs uMppoBBIe pecypchl 1A
MOCTPOCHUs TpauKOB (PyHKIUH

IToBTOpEHME U
00001eHue (6 )

IToBTOpEHUE OCHOBHBIX
MOHATUN U METOJOB KypcoB 7
n 8 KiaccoB, 00001IEHNE
3HAHUU

Bbioupars, NMPHUMEHSATb,

CIoco0bI CpaBHEHMs YHCEll,

peoOpazoBaHUit BBIPAKECHUN,
YpaBHEHUH.

OcymecTBJsSITh CAMOKOHTPOJIb
BBIMOJIHSIEMBIX ~JIEHCTBUH H  CaMOIIPOBEPKY
pe3yibTaTta BbBIUMCICHHH, NpeoOpa3oBaHuil,
IIOCTPOEHUI.

Pemate 3amaum M3 peasibHOl  KU3HHU,
NMPUMEHATh MaTeMaTU4YeCKUe 3HaHUS s
pelienns 3a7a4d U3 APyrux NpeaIMeToB.

Pemath TekcTOBbIE 3aJa4d, CpPABHHUBATH,
BBIOMPATH CMOCOOBI PELICHMS 3a/1a4H

OLlEeHNBAThH
BBIUMCIICHUH,
peLieHus

PDIII,
YUU.PY




9 xiacc

Ha3Banmue 20P
pasneiia (TeMbl) OcHoOBHBIE BH/IbI JIEATEJIbHOCTH
OcHoBHOe coiepKaHue
Kypca (4HCcJI0 o0y4arommxcst
4acoB)

Yuciaa u BbIYUC- PammonansHbie uncia, uppaiy- | Pa3BuBaTh mpeacTaBjeHuss o duciax: oT | POIII,

Jgenus. [eiicTBu- OHAJIbHBIC YMCJIA, KOHEUYHBIE U MHOXKECTBa HaTYpaJIbHBIX Yyucen 1o | YUU.PY

TeJbHbIe ynciaa (9 OEeCKOHEUHBIE IECATUYHBIC IPO- | MHOMKECTBA ICHCTBUTEIHHBIX YHCEIL.

4) 06u. MHOXXECTBO JIEHCTBUTEb- O3HAKOMHUTHCS c BO3MOKHOCTBIO
HBIX YHUCEN, JCWCTBUTEIbHBIC | TPEACTABICHUS JCHCTBUTEIBHOIO YHCIA Kak
qrciaa Kak OecKOHEeuHble Jecsi- |  OecKOHeuHOU JIECSITUYHON npodu,
TUYHBIE ApoOu. B3anMHO OZTHO- | NPHUMEHATH  JIECATHUYHBIE  MPUOIIKECHUS
3HAYHOE COOTBETCTBUE MEXKIY | palUOHATBHBIX M UPPAIIMOHATBHBIX YHCEIL.
MHOKECTBOM JEHCTBUTEIBbHBIX HN300paxaTh JECUCTBUTEILHBIC qucia
Yyced W MHOXECTBOM TOYEK | TOUYKAMHU KOOPAMHATHOM MPSIMOM.
KOOPAMHATHOM MPSIMOH. 3anuceIBaTh, CPaBHHMBAThH U

CpaBHEHHE JCHCTBUTEBHBIX YH-
cell, apu(MeTHIEeCKHE JACHCTBUS
C IeHCTBUTEILHBIMH YHCIIAMH.
[MpubnmxéHHOE 3HAYCHHUE BEJIH-
YMHBI, TOYHOCTD TPHOIMIKEHHUS.
Oxpyraenue yucen. [Ipukuaka u
OLICHKA PEe3yIbTATOB BBIUUCIIC-
HHI

YHOPAI0YHUBATH JICHCTBUTENIbHBIE YHCTIA.
BbInoaHATH, coueTasi yCTHBIE U TUCbMEHHbIE
npuémel, apupMeTHyecKkue [eiicTBUS C
paIoOHaTbHBIMU qHCclIamMy; HAXOHUTH
3HAQYCHMS CTCIICHEH C OCIIBIMU TTOKA3aTCIIsIMHA
1 KOpHEH; BBIYMCJIATH 3HAUEHUS YUCIIOBBIX
BBIPAKEHUI.

[MoqyuyuTh mNpeAcTaBIeHUE O 3HAYUMOCTH
JNEHCTBUTEIBHBIX YHMCEN B IPaKTHYECKOH
JISITEIBHOCTU 4YEJIOBEKa. AHAJM3MPOBATH H




aeJaTb BbBIBOJAbI O TOYHOCTH HpI/I6JII/I)KeHI/IH
JICMCTBUTEIIFHOTO YHCIIa IIpu PEIICHUMN 3a1a4.

Oxpyriasrb JIECTBUTEIIbHEIC 4HcIa,
BBLINTOJTHATH NPUKUAKY pe3yabTaTa
BBIYMCIICHUM, OLIEHKY 3HAUYCHHU YHMCIOBBIX
BBIPAKEHU.

3HAKOMHTBLCSA ¢ HCTOPHE pa3BUTUSA
MaTEeMaTHKH

YpaBHeHnus u Jluneitnoe YpaBHEHHUE. OcBauBarb, 3alOMMHATHL W NpuMeHsTh | POIII,
HepaBeHCTBA. Pemenune YPaBHEHMI, rpaguyeckue meroabl 1npu  peuienuu | YUU.PY
YpaBHeHus ¢ CBOJSIIIUXCS K JINHEHHBIM. YPAaBHEHUH, HEPABEHCTB U UX CHCTEM.
OJHOI1 Kanparnoe ypaBHenue. Peme- |  Pacmo3naBats 1ienblie u JpoOHbBIE ypaBHEHUS.
nepemenHnoi (14 HUE YpaBHEHUH, CBOJALIMXCS K Pemarn JUHeHHbIe " KBa/IpaTHbIE
4) KBaJpaTHbIM.  bukBaspaTHble | ypaBHeHHUsl, YpaBHEHHMs, CBOJIIINECS K HUM,
YPaBHEHUSI. pocTeimme JIpoOHO-paliiOHAIbHbIE
IIpumMeps! pemieHust ypaBHEHU |  ypaBHEHUSI.
TpeTbeil u yeTBEpTOit cTenenel | IlpensaraTb BO3MOXKHBIE CIOCOOBI PELICHUS
Pa3I0KEHUEM Ha MHOXKUTEIIN. TEKCTOBBIX 3a/a4, 00CyKIaTh UX M pelaTh
Pemenne apoOHO-panMoHa b- | TEKCTOBBIE 337a4M Pa3HBIMU CIIOCOOAMHU.
HBIX YPaBHEHUI. 3HAKOMHTBLCA ¢ HCTOPHEI pa3BUTHSA
Pewienre TeKCTOBBIX 3a/1a4 alire- | MaTEMaTUKH
OpanyecKiM METOI0M
YpaBHeHnus u JIuneiinoe ypaBHeHue ¢ IByMs | OcBauBaTh U NPUMeEHATH npuéMsl pewmenus | POIII,
HepaBeHCTBa. NEPEMEHHBIMU U €ro rpauk. CHUCTEMBI JBYX JINHEHHBIX ypaBHeHuUl ¢ ayms | YUU.PY
Cucrembl Cucrema IByX JIMHEHHBIX YPaB- |  [EpPEMEHHBIMU M CUCTEMBI JIBYX YPABHEHUH, B

ypaBHeHuii (14 1)

HEHHI C ABYMA TIEPEMCHHBIMHA

KOTOPBIX OAHO YpPAaBHCHUC HC SABJISACTCA




u e peuieHue. PemeHue
CHCTEM JIBYX ypaBHECHHM, OJHO
U3 KOTOpBIX JIMHEIHOe, a
JIpyroe — BTOPOU CTEIICHHU.
I'padudeckas wHTEpIIpETAIIHSI
CUCTEMBl YpPaBHEHUH C JBYMS
MIEPEMEHHBIMH.

Peumienne  TEKCTOBBIX — 3a1ay
anreOpanvyeckuM crocodoom

JIMHEUHBIM.

Hcnoab3oBath (yHKIIMOHATBEHO-
rpaduyecKue NpeCTaBICHS ISl pelIeHus u
HCCJIETOBAHUS YPABHEHUIN U CUCTEM.
AHAJIM3UPOBATH TEKCTHI 33/1a4, PelIaTh HX
anreOpanvIeckuM CIocoOoM: MepexoauTh OT
CJIOBECHOM (POPMYJIMPOBKH YCIIOBHUS 3a]a4d K
anreOpanvdeckoil MOJENH MyTEM COCTABIICHUS
CHUCTEMbI YPaBHCHUH; pelmiaTh COCTaB JICHHYIO
CHUCTEMY ypaBHEHHI; HHTEPIPEeTHPOBAThH pe-

3yJbTaT.
3HaKOMUTbCST €  UCTOpUeH  pa3BUTHUS
MaTEMaTHUKH -
YpaBHenus u UucnoBble HEpPAaBEHCTBA M UX Yurarth, 3aNUChIBATD, MmoHuMAaTh, | POIII,
HepaBeHCTBA. CBOICTBA. HHTEPIPETHUPOBATH HepaBeHCTBa; | YUU.PY

HepagencrtBa (16

)

Jlunelinple  HepaBeHCTBA  C
OIHOM TEpPEeMEHHOH U  uX
perieHue.

Cucrembl JIMHEHUHBIX
HEpPaBEHCTB c OJIHOM

MEPEMEHHON U UX peLICHHE.
KBajpaTHble HepaBeHCTBA U MX
pelieHue.

I'paduueckast umHTEpIpeTaLUs
HEPaBeHCTB W CHCTEM Hepa-
BEHCTB C JIByMsI IEPEMEHHBIMU

HCIOJIB30BaTh CHUMBOJIMKY M TEPMHUHOJIOTHIO.
BbinosiHsiTh  mpeoOpa3oBaHusi HEPaBEHCTB,
HCIO0JIb30BATh IS IPe00pa30BaHMs CBOMCTBA
YHUCIJIOBBIX HEPABEHCTB. Pacnoznasartsp
JUHEVHBIE W  KBaJpaTHbIE HEPABEHCTBA.
Pemiate nuHEHBIE HEPABEHCTBA, CHUCTEMBI
JIMHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB,
BKJIFOYAKOIIUX KBaJpPAaTHOE HEPABEHCTBO, U
pemate  HUX;  00CY:KIATh  IOJyYEHHbIE
peuieHusl.




H3o0paxkaTh pemieHue HEpaBeHCTBA U
CHUCTEMbl HEpPAaBEHCTB Ha YHCIOBOW MPIMOM,
3alUCBHIBATH PEIICHUE C TTOMOIIBI0 CHUMBOJIOB.
PemiaTh KBagpaTHBIC HEPABEHCTBA, UCIIOIB3YS
rpaduyecKue MpeICTaBICHUSI.

OcBanBaTh U NPUMEHSITh HEPABEHCTBA IMPHU
peIIeHNH pa3INYHBIX 3a/ad, B TOM YHCIe
IMPAKTHUKO-OPUCHTUPO- BAHHBIX

@Oynknuu (16 H)

Keagpatnunas Qynkous, e€
rpaduk u cBoiictBa. [lapadona,
KOODJIMHATHI BEPIIMHBI 1Mapado-
JBI, OCb CHMMETPUH MapadoJIbl.
Crenennbple (QYHKIMM C HATy-
paJIbHBIMH TOKA3aTEISIMU 2 U 3,
WX rpadMKu U CBOHCTBA.
I'paduku pynkimii: y = Kkx, ,

T Kk 0
y=kx+by=—y=ax,y=
ax? y =,y =W\

Pacnio3naBaTh BHUABI HM3y4aeMbIX (YHKITHIL;
WLIICTPHPOBATH cXeMaTHYeCKH,
00BSCHATb PACIIOJIOKEHUE HA KOOPAMHATHOU
IockocTH rpadukoB GpyHkimid Buga: K p

y=kx,y=kx+bh y=—y=ax,y=ax,y

= 4x, y = [X| B 3aBUCUMOCTH OT 3HAYCHHI
K03(pPHUIIMEHTOB; OUCHIBATH UX CBOMCTBA.

Pacno3naBath KBaJpaTHUHYIO (QYHKIHIO MO
dopmyse. I[puBoauThH npHMepbI
KBaJpPaTHUYHBIX 3aBHCUMOCTEH U3 peabHOI
JKU3HH, PU3UKH, TEOMETPHU.

BoigBasitb W 000011aTh  OCOOEHHOCTHU
rpaduka KBaApaTHYHOH (yHKUMH y = ax’ +
bx + c.

CTpouth u u300pazkaTh CcXeMATHYECKHU
rpadukn KBapaTUYHBIX (DYHKINH, 3a1aHHBIX
dbopmynamu Buma y = ax’, y = ax* + ¢,y = a(x

PDIII,
YUU.PY




+y)? y=ax’+ bx +c.

AHaJIM3upoBaTh W TNPUMEHSATH CBOICTBA
M3YYCHHBIX (DYHKIUH IS MX IOCTPOCHUS, B
TOM YHUCJIC C IIOMOIIBIO IIU(PPOBBIX PECYPCOB

YucaoBble mocJie-
JOBATEJILHOCTH
(15 9)

ITonsaTre yncoBON Mocien0Ba-
TEJIBHOCTH.

3ajaHue TIOCJIE0BATEIHHOCTH
peKyppeHTHOH  (dopMymoil U
¢dhopMyIoii N-ro 4ieHa.
Apudmernueckast 1 TeOMETPH-
yeckas nporpeccud. @opmyiisl
N-ro 4ieHa apuhMETHIECKON u
F€OMETPUYECKON IMPOrpeccuil,
CYMMBI IEpPBBIX /1 YJICHOB.
Nzobpaxenne uieHoB apugme-
TUYECKOM U TIEOMETPUUYECKOU
MIPOrpeccuii TOYKaMu Ha KOop-
JUHATHOM IIJIOCKOCTH.
JInHEWHBIE U JKCIIOHEHIIUAJIb-
HBI! POCT.

CH0XHbIE TPOLIEHTHI

OcBauBaTb M NPHMEHATh HWHICKCHBIC
0003HaueHNS, CTPOUThH pedeBble
BBICKa3bIBAHUS c WCTIOJIb30BaHHEM
TEPMHHOJIOTUH, CBA3aHHOW C  IIOHATHEM
MOCJIE/TI0OBATEIILHOCTH.

AnanusupoBats  ¢QopMmMyny N-TO  4ieHa
MOCJIEOBATEIFHOCTH ~ WMJIM  PEKYPPEHTHYIO
bopmymy u BBIYHCIATH YIICHBI
MOCJIEeI0BATeIFHOCTEH,  3aJaHHBIX  ITUMHU
dhopmynamu.

YcranaBauBarth 3aKOHOMEPHOCTH B
NOCTPOSHUH  TIOCIIEJOBATEIILHOCTH,  €CIIU
BBINMCAHBI NIEPBbIC HECKOJIBKO €€ WICHOB.
PacnoznaBath apupMETHIECKYIO u

TE€OMETPUUYECKYI0 TPOTPECCHM TPU  Pa3HBIX
crioco0ax 3a/1aHusl.

Pematp 3amaun ¢ ucmnosnbp3oBaHHEM (POPMYIT
n-ro qiieHa apupMeTHIeCcKOr u
reOMETPUYECKONW MIPOTPECCHH, CYMMBI NEPBBIX
1 YJICHOB.

H3o0paxkaTe wWieHBl I0OCIEI0BATEILHOCTH
TOYKAaMH HA KOOPAMHATHOM IJIOCKOCTH.

POIII,
YUn.py




PaccmaTtpuBaTh mnpuMepbI
sIBJIEHU M u3 peanbHOU JKU3HU,
WUTIOCTPUPYIOLIHEe HM3MEHEHHEe B  apud-
METHYECKOH IMPOTPEecCUH, B T€OMETPHUYECKOM
MIPOTPECCUH; HM300pakaTh COOTBETCTBYIOIIUE
3aBHCUMOCTH TpaQUUECKH.

Pemath 3agaum, CBSI3aHHBIC C YWCIOBBIMH
MTOCIIEZIOBATEIFHOCTSIMH, B TOM YHCIIE 3a/1a4l
W3 pEaTbHON JKWU3HH C HCIIOJIb30BaHUEM
I POBBIX TEXHOJIOT U (2TEeKTPOHHBIX
TabIuI, rpadUuecKoro KaabKyJIsaTopa u T.11.).
Pemiatp 3amaun Ha CJHOXHBIE IPOLEHTHI, B
TOM YHCIIE 33J]aud W3 peabHOH MpPaKTUKU (C
HCIIOJIb30BAaHUEM KaJIBKYJISITOPA).

nmpoueccos M

3HAKOMUTBCSI €  HCTOpPHEH  Pa3BUTHA
MaTEMaTHKH
IToBTOpEHME, Yucaa " BbIYUCJICHHUSA OmnepupoBath MNOHATHSAMH: MHOXecTBO, | POLI,
00001IEHNE, (3ammch, cpaBHEHHUE, NEHUCTBUA MOJIMHOKECTBO, OTlepaIiui HaJ MHOKecTBamu, | YUU.PY
cUCTeMaTH3auus C JCHCTBUTEIbHBIMH YUCIAMHM, | HMCHOJb30BAaTh Ipaduueckoe IMpeacTaBICHUE

snanuiil (18 4)

qucJioBas IMpsAMasi; MNPOLCHTHI,
OTHOILIEHUS, MIPOIIOPLIAH;
OKpyIJIeHHe,  NpUOJIIKEHHE,
OIIEHKA; pEIIEHHUE TEKCTOBBIX
3a/1a4 apudmeTnyecKkum

MHOXKECTB  JIJI1  ONHCAaHUS  peajbHbBIX
IIPOLIECCOB W ABJICHUH, MIPH PEIICHNN 33724 U3
JOpyruX y4eOHBIX IPEAMETOB.

AKTyaJM3HpOBATh  TePMHHOJIOTHIO "
OCHOBHbIe  NelicTBHfl,  CBfI3aHHbIEe  C




CIIoco0oM)

YHCIAaMH: HATypaJbHOE 4YHUCIIO, MPOCTOE H
COCTaBHOE 4YHCIIA, JEIMMOCTb HaTypaJIbHBIX
YHUCEJ, IPU3HAKHU JCIUMOCTH, LEJIOE YHCIIO,
MOJyJIb YUclia, OOBIKHOBEHHAs! M JCCATUYHAS
Ipo0u, CTaHIapTHBIN BHJ 4HcIa,
apudMeTHYECKHI KBaAPATHBIA KOPEHb.
OnepupoBath NOHATHSIMH: MHOXKECTBO,
ITOIMHOKECTBO, ONEPALIUU HAJl MHOKECTBAMU;
HCI0/IB30BaTh TrpadUuecKoe MpeACTaBICHUE
MHOXXECTB ~ JUIsl  OIIMCaHUs  pEalbHbIX
IIPOLIECCOB U ABJICHUH, TP PEIICHNAN 3a]a4 U3
JOpyrux y4yeOHBIX IPEAMETOB.
AKTYyaIu3UpOBATh TEePMHHOJIOTHIO U
OCHOBHBIC  [eiiCTBHs, CBSI3aHHbIE €
YHCIAMH: HATypaJbHOE YHUCIIO, MPOCTOE H
COCTaBHOE 4YHCIIA, JEJIMMOCTb HaTypaJIbHBIX
4Kcell, NMPU3HAKU [ENMMOCTH, LIEJI0€ YHUCIIO,
MOJyJIb Yuciia, OOBIKHOBEHHAs! M JeCATUYHAs
Ipoowu, CTaHIapTHBIH BHJ yHcia,
apudMeTHYECKHI KBaIPaTHBI KOPEHb.

Anredpanyeckue BbIpaKeHHsI
(npeobpazoBanue anreOpanye-
CKHUX BBIPAXKCHUH, TOMYyCTUMbBIE
3HAYEHUS)

OnepupoBath TOHSITUSIMU: CTCIEHL C
LIEJIBIM IoKa3aTelieM, apudMeTnIecKuii
KBaIpaTHBIN KOPEHb, MHOTOYJICH,
anredpaudeckas qpo0b, TOKIAECTBO.

BuInmoaHaATH OCHOBHBbIE JeldCTBUSA:
BBITTOJIHSATE pacuéTel 10 dhopmyiam,

PDIII,
YUYU.PY




npeoOpa3oBbIBaTh  IENbIe,  JIPOOHO-paIn-
OHANTbHBIC BBIPAXKEHWS W  BBIPAKEHUS C
KOPHSIMH, pean30BbIBaTh pasnoxxeHue
MHOTOWJICHa Ha MHOXKHUTEIH, B TOM YHCJE C
WCTIONB30BaHNEM  (OpMyNT  Pa3sHOCTH  KBa-
JIpaTOB M KBajJpaTa CyMMbl M Pa3HOCTH,
HaXOJIUTh JIOITy CTUMBIE 3HAYCHUS
MEPEeMEHHBIX  JIIST  JIPOOHO-PANMOHAIBHBIX
BBIPAKCHUI, KOPHEH.

MopeaupoBath ¢ mnoMompio  Gopmyn
peasIbHBIC TTPOIECCHI U SIBJICHUS

@®yHKIUHN (TTOCTPOCHUE, CBOK-
CTBAa HM3YYCHHBIX (DYHKIIHH;
rpaguueckoe pelieHue
YpaBHEHHH M UX CUCTEM)

OnepupoBare  NOHATUSIMM: ¢byHKLUS,
rpadux ¢byHKINY, HYJTH byHKIUH,
MPOMEXYTKH 3HAKOMOCTOSTHCTBA, IPOMEKYTKH
BO3pacTaHusi, yObIBaHMs, HauOoibIIee U
HauMEHbIIee 3HaYeHUST PYHKIHIH.
AHaIM3MpPOBaTh, CPABHUBATH, 0OCYKIATH
CBOMCTBa (DYHKIMH, CTPOUTH UX rpaduKu.
OnepupoBath NOHATUSIMH: npsMasi
MIPOMOPIIHOHATBHOCTD, oOpartHas
MIPOTIOPIIMOHANBHOCTh, JIMHEWHas (QYHKIWS,
KBaJgpaTHuHas (QyHKUus, napabona, TuIep-
Oona.

HUcnoan3oBars rpadgukm sl OnpeereHus
CBOWCTB, MPOLIECCOB M 3aBUCUMOCTEH, JUIA
pelleHuss  3aja4 M3 JAPYTruX  Y4eOHBIX

PO,
YUn.py




MIPEIMETOB M pEalbHOM KU3HH; MOJEJIH-
poBaTh C IOMOIUBIO TI'padUKOB pealbHbIE
IIPOLIECCHI U SIBJICHMUSL.
Beipaxkathb (popmynamu 3aBUCHUMOCTU
MEXY BEIMYMHAMHI




PABOYAS TTPOTPAMMA YYEGHOI'O KYPCA «TEOMETPUS». 7-9 KITACCBI

LEJIN U3YYEHUA YYEEHOI'O KYPCA

«MateMaTuKy YK€ 3aTeéM Y4WTb HaZ0, YTO OHAa yYM B IOPSIOK
[PUBOAMUT», — IUCAJN BEJIUKHM pyccKuil ydeHbli Muxamn BacuiabeBuu
JlomonocoB. 1 B 3TOM cOCTOHT OfiHA M3 ABYX Lienel 00yueHHsI TeOMETPUHU
KaK COCTAaBHOM 4YacTHM MaT€MaTHK{ B IIKOJIE. DTOM LIETM COOTBETCTBYET
Jl0Ka3aTeNbHas JIMHUS IpenoaBaHus reomeTpun. Cienys npeacTaBIeHHON
paboueil mporpamme, HauMHasl C CEABMOIO KJIACcCa HA YPOKaX reOMETPHUH
o0yyJaromuiics yuyuTcs NpOBOAMTE J0KA3aTeIbHbIE PacCy>KICHUS, CTPOUTH
JIOTMYECKHE YMO3aK/IIOUCHHUS, JIOKa3blBaTh MCTHUHHBIC YTBEPKACHUS H
CTPOUTh KOHTPHIPHUMEPHl K JIOKHBIM, IPOBOAUTH PACCY)KICHHUS «OT
MPOTHBHOTO», OTIMYaTh CBOWCTBA OT TIPU3HAKOB, (OPMYJIUPOBATH
oOpaTHbBIC YTBEPXKICHHS. YUCHUK, OBJIAJEBIINH UCKYCCTBOM DPAaCCYXKIATh,
Oy/IleT IPUMEHSITh €T0 U B OKPYXKAIOIIeH KU3HU. 1 B 3TOM COCTOUT BayKHOE
BOCIIUTATEIbHOE 3HAUYCHHE M3YUYCHHUS] T'€OMETPHH, MpPUCYLIee HMEHHO
OTEYECTBEHHOW MaTeMaTHYECKOil LIKOJIE.

Bmecte ¢ TemM aBTOpBI HpPOrpaMMbl IPEJOCTEPETaroT YUYHUTENs OT
M3IMIIHEro (GopManu3Ma, OCOOCHHO B OTHOLICHMM HAayajl W OCHOBaHHMH
reomerpun. Dpanimysckuii matematuk JKan /[peoHHE MO 3TOMY TOBOAY
BBICKa3aicsi Tak: «UTo Kacaercs JeNMMKATHOW TMPOOJIEMBI BBEACHUS
«aKCHOM», TO MHE Ka)eTCsl, YTO Ha MEepBBIX IOpax HYXHO BOoOIIe
n30eraTb MPOM3HOCUTH CaMo 3TO cl10BO. C APYyroi ke CTOPOHBI, HE CIIEAYET
YIyCKaTb HH OJHOW BO3MOKHOCTH JaBaThb IPUMEPHl JIOTMYECKUX
3aKIIIOYECHUH, KOTOpBIE Ky/ia B OOJIbIIEH Mepe, YeM HAes aKCHOM, SBIISIFOTCS
WCTUHHBIMH W €IUHCTBEHHBIMHM  JBHUraTelIIMA  MaTeMaTHYeCKOTO
MBIIIICHAS .

Bropoii nenpo n3ydeHns TeoOMEeTpUH SBISETCS MCIOJIB30BaHHUE €€ Kak
WHCTPYMEHTa TPH PEUIeHHH KaK MaTeMaTHYeCKHX, TaK W IMPAKTHIECKHUX
3aJ1a4, BCTPEUAIOIINXCS B peabHON KU3HH. OKOHUMBIINN KypC T€OMETPUU
LIKOJBHUK JIOJDKEH OBITh B COCTOSIHMM ONPEACIUTh TI'€OMETPHUYECKYIO
¢urypy, onucaTh CIOBaMHU JaHHBIA YEPTEK WIM PUCYHOK, HAWTH IUIOLIAb
3€MEJIBHOIO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO UIMHY OITOBOJIOKOHHOTO
kabemst wiam TpeOyeMble pa3Mephbl Tapaka il aBTOMOOWIISL. DTOMY
COOTBETCTBYET BTOpasi, BEIYUCIUTEIbHAS JIMHUS B U3yUYE€HUHU I'€OMETPUU B
mikose. [laHHas mpakTUYecKasl JIMHUS SBIIIETCS HE MEHEe Ba)KHOW, deM



nepBast.

MECTO YYEBHOI'O KYPCA B YUEBHOM IIJIAHE

CornacHo y4eOHOMY IUTaHy B 7—9 Kjaccax M3ydaercsi y4eOHbBIH Kypc
«l'eoMeTpusy», KOTOPBHIM BKIIOYAET CIEAYIOUINE OCHOBHBIE pa3Jelbl
comepxkanus: «['eomerpudeckne (GUTYpBHl M WX CBOHCTBay, «M3mepeHue
TeOMETPHYECKUX BEJIIMYMH», a Takke «JleKkapToBBl KOOpAMHATHI Ha
IIOCKOCTHY, «BekTopb», «JIBmwkeHms miockocTu» U «lIpeobpazoBanms
oI00us».

VY4eOHbBI MIaH MpeaycMaTpuBaeT HM3Y4YeHHE TeOMETpUH Ha 0a30BOM
ypoBHE 68 y4eOHBIX 4acOB B y4eOHOM IOy, BCErO 3a TPHU rojaa oOydeHUs
— 204 yaca.

1.COJEP’)KAHHME YYEBHOI'O KYPCA (110 'OJAM OBYUYEHUS)
7 KIacc

Hauanbnbie noHsATHA TeoMeTpun. Touka, npsiMas, OTPe30K, Jyd. YTOJL
Buael yrinos. BeprTukanbHble W CMEXHbIE YIVIbl. bHccekTpuca yria.
Jlomanasi, MHoOroyroiapHuK. IlapauleTbHOCTP W NEPHEHIUKYISIPHOCTH
MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOH CHMMETpPHH.
[Ipumepsl cHUMMETPUH B OKPYIKAIOIIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHUS C TIOMOIIBIO ITUPKYJIS U TUHEHKH.

Tpeyronbauk. Beicota, MeamaHa, OuCCeKTpUca, WX CBOICTBa.
PaBHOOEpeHHBII W PaBHOCTOPOHHWH TpeyrodpHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M TpPU3HAKKW PaBHOOEAPEHHOrO TpeyroidbHUKA. [lpu3Haku
paBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBAa ¥ TpU3HAKH MapaUIeTbHBIX NpsAMbIX. Cymma  yrios
TpEyToNbHUKA. BHENIHUE YIIIBI TPEYTOJIbHUKA.

[IpsimoyronbHBI TpeyronbHUK. CBOHCTBO MEAHMAHBI MPSIMOYTOIBHOTO
TpEyrojibHUKa, TPOBENEHHOW K TUIOTeHy3e. llpu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpsSIMOYTONBHEIN TPEYTONBHUK C YTIIOM B
30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopemMa o OoyblieM yriae © OONBIIeH CTOpOHE



TPCYroJIbHUKaA. HepHCHI[I/IKy.TIHp 1 HaKJIOHHasd.

['eomerpuueckoe Mecto Touek. buccekTpuca yrima u cepeAUHHBIN
NEePIEHANKYIISP K OTPE3KY KaK FTCOMETPUUECKUE MECTa TOUCK.

OKpy>XHOCTP W KpYT, XOpJa W JaWaMeTp, WX CBOMcTBa. BzamMHoe
pacmoyioKeHne OKpY)KHOCTH u mpsMmoi. KacarempHas u cekymas K
okpyxHOCTH. OKPYKHOCTh, BITUCAHHAS B Yrojl. BrmcaHHas W onucaHHAS
OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJacc

UYerblpéxyroapHuku. Ilapamienorpamm, €ro npHU3HAKM M CBOMCTBA.
YacTHble ciydan THapajuielorpaMMoB (TPSMOYTOJBHUK, pOMO, KBajapar),
WX TIPU3HAKA U cBO¥cTBa. Tpamerus, paBHOOOKas Tpanenus, e€ CBOWCTBa U
npusHaku. [IpsmoyronbHas Tpanemnus.

HentpanbHast CUMMETpUSL.

Teopema ®aneca u Teopema 0 NPONOPLUUOHANBHBIX OTpe3kax. CpenHue
JIUHUH TPEYTOoJbHHUKA U TPaIenH.

[TomoOue TpeyronbHUKOB, KO3 uIeHT nomxodus. [IpusHaku nomoous
TpeyrojapbHUKOB. llpuMeHeHne moA00us MpH pEHIeHUH MPAKTUYECKUX
3aj1ad4.

CaoiicTBa miomanei reomerpudeckux uryp. @opmyssl 1i1sl I0mLaaAn
TpPeyrojibHUKa, HapajuieiorpaMMa, pomba u Tpanenuu. OTHOIIEHHUE
Iomianed mogooHbIX puryp.

Boruncnenne mnmomianeit TpeyroJbHUKOB M MHOTOYTOJBHHUKOB Ha
KJIETYaTOM Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [Iudaropa npu pemieHnn
MPAKTUYECKUX 3a/1ad.

CuHyc, KOCHHYC, TAaHI€HC OCTpPOro Yyrjla IMpsIMOYTOJIBHOTO Tpey-
roibHUKa. TpuroHomerpuueckue GyHKUuH yrios B 30°, 45° u 60°.

Brmcannsie u IeHTpabHBIE YTIIBI, YTOJI MEXKIY KacaTeIbHOW W XOPIOH.
Yrael Mexay XopaamMu W CeKyIIMMH. BrmncaHHble #  ONMCaHHBIE
YEeTBIPEXYIOJbHUKU. B3auMHOE pacIojioKeHHE [JBYX OKPY)KHOCTEM.
Kacanwue okpyxuocteid. O0mIHe KacaTeIbHbIC K IBYM OKPYKHOCTSIM.

9 KJacc
Cunyc, xocunyc, TtanreHc yriaoB oT 0 mo 180°. OcHoBHOe Tpuro-
HOMETPUYECKOE TOXKJIECTBO. DOPMYIIbI IPUBEICHUSI.



Pemenne tpeyrompHukoB. TeopeMa KOCHHYCOB U TeOopeMa CHHYCOB.
Pemenne npakTudeckux 3a7ad ¢ UCHOJIb30BAHHEM TEOPEMbI KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanne mogoous. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpPOU3BEIECHUU OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEACHHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBaApaTe KacaTeIbHOU.

Bekrop, mmmHa (MOAynb) BEKTOpa, COHAINPABICHHBIE BEKTOPEI,
MIPOTUBOIIOJNIOKHO HAINpaBI€HHbIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMK Haja BekTopamH. PasznokeHue BeKTOpa Mo
JByM HeKoJIMHeapHbIM BekTopaMm. Koopaunatel Bektopa. CkansipHoe
MIPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE IJIs1 HAXOXKACHUSI IJIUH U YIJIOB.

JlekapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPaBHEHHS MPsSMOH U
OKPYKHOCTH B KOOpPAMHATAX, IEPECCUCHUE OKPYXKHOCTEH M MPSMBbIX.
MeTo KOOpIMHAT U €ro MPUMEHEHHE.

IIpaBuibHBIE MHOrOYrojabHUKU. JlnuHa okpyxkHocTH. ['pamycHas u
paavaHHas Mepa yrja, BBIUMCIEHHME JJIUH Iyr OKpyxHocTeil. Ilnomans
Kpyra, CeKTopa, CErMeHTa.

JIBWKeHHs ~ IJIOCKOCTH W BHYTPEHHHE  CUMMeTpuu  (uryp
(anmemenTtapHble nipeactaBnenns). [lapannensHsiii nepenoc. [loBopor.

2 INTAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATHI OCBOEHHS PABOUEN
ITPOI'PAMMBI KYPCA (110 TOJAM OBYUEHUA)
OcBoenue yuebHoro kypca «I'eomerpus» Ha ypoBHE OCHOBHOT'O OOLIETO
o0pazoBaHMsl  JOJDKHO  oOecreurMBaThb  JOCTHXKEHHE  CICHYIOLIMX
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

7 Kiacc

» PacrmosnaBarh u3yueHHblEe TeoMeTpUYeCKHE (QUTYPHI, ONPENCISITh HX
B3aMMHOE pAacIONOXKEHUE, H300paxkaTh TeoMeTpuiyeckue (Qurypsr;
BBITIONHATh YEPTEKH IO YCIOBUIO 33ja4d. V3mepsATs JMHEWHbIE |
YIJIOBbIE BEIUYMHBI. PemaTh 3aauyu Ha BBIYUCIICHHUE JJIUH OTPE3KOB U
BEJIMYUH YIJIOB.

» Jlenate TpyOyI0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHH TIPEJIMETOB B
peaNbHOM KU3HH, pa3MepOB MPUPOJHBIX 00bEKTOB. Paznuyars pazMepsl
9TUX 00BEKTOB IO MOPAIKY BETUIHHBI.

s CTpouTh 4epTeKN K TEOMETPHIECKUM 3aa9aM.



[Tonp30BaThCs MpHU3HAKaMM PAaBEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJBHUKOB MPH PELICHUU
3ajad.

[IpoBOOUTE JIOTMUECKHE PACCYXKICHHMS C HCIIOJIB30BAHUEM TIeoMe-
TPUUYECKHUX TEOPEM.

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBA MPSAMOYTOJNBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEAMaHbl, MPOBEAEHHON K THMIOTEHY3€ MpPSIMOYTOJIbHOTO
TPEYrojbHHUKA, B PEILIEHUN FEOMETPUUYECKUX 3a/1ad.

Onpenenars napaiieNbHOCTh IMPSMBIX C TMOMOIIBIO YIJIOB, KOTOpHIE
obpa3yer ¢ HuUMHU ceKymas. OnpenensaTs NapaulelbHOCTb MPSIMBIX C
[IOMOILBIO PAaBEHCTBA PACCTOSIHMM OT TOYEK OAHOW MpPAMON O TOYEK
JIpyrou npsiMoii.

Pemars 3amaun Ha kineryaroil Oymare.

HpOBOI{I/ITL BBIYUCJICHUA U HAXOJUTH YHCIIOBBIC 1 6yKB€HHBIC 3HA4YCHUA
YIJIOB B TEOMETPHUYECKUX 3a/adaX C HWCIOIh30BAHHEM CYMMEI YTIIOB
TPEYTOJIbHUKOB W MHOTI'OYI'OJIbHHUKOB, CBOMCTB YTJIOB, 06p330BaHHBIX
MpH TIEPECeYCHUH JIBYX TNapajlIeNbHBIX TPSMBIX CeKyllei. Pemath
MIPaKTUUYECKUE 3319l Ha HAXOKJICHHUE YTIIOB.

Bragets moHsATHEM T€OMETPUYECKOTO MECTa TOYCK. YMETh OMPEACIsATh
OMCCEeKTPUCY YIVIA M CEPEIUHHBIA TMEPHCHIUKYJISIP K OTPE3Ky Kak
FEOMETPUYECKHIE MECTa TOUCK.

@opMyIMpOBaTh ONPEIAECICHUS OKPYKHOCTH U KpyTra, XOp/bl U IHaMeTpa
OKPY’KHOCTH, IIOJIb30BaThCSl MX CBOMCTBAMHU. YMETh NPUMEHSTh 3TU
CBOMCTBA IIPU PELICHUH 3a7a4.

Braners mnoHATHEM ONHCAaHHON OKOJO TPEYTrOJbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh e€ ueHtp. [lomp3oBarbesi (aktamMu O TOM, 4YTO
OMCCEeKTPUCHI YITIOB TPEYTOJILHUKA MEPECEKAIOTCS B OJHOW TOYKE, U O
TOM, 4YTO CEPCIAUHHBIC TCPICHAUKYJIAPBI K CTOPOHaAM TPECYTrOJIbHUKA
[IEPECEKAIOTCSI B O/THOM TOUKE.

BHa)ICTB MOHSITHEM KacaTeabHOM K OKPY>XHOCTH, IIOJIB30BAaThHCA
TEOpeMOd O TEPHEHJUKYISIPHOCTH KacaTeJbHOWM M pajadyca, Ipo-
BEIEHHOIO K TOUKE KaCaHUs.

[Tonb3oBaThCs  MPOCTEUIIUMU T'C€OMETPUUYCCKUMHU  HEPaBCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.



HpOBO,I[I/ITL OCHOBHBIC TCOMCTPHUYCCKHUEC TOCTPOCHUA C TIOMOLIBIO

LUPKYJIS U TNHEHKH.

KJ1acc
Pacno3naBaTh OCHOBHBIC BHABI YETHIPEXYTOIHHUKOB, HX AJIEMEHTHI,
MOJIb30BATHCS X CBOMCTBAMMU MPHU PEIICHUN T€OMETPUUECKUX 3a/1a4.

Brnamers mnoHsiTHEM CpenHEW JUHUM TPEYroJlbHUKA U Tpalleluu,
MPUMEHATh WX CBOWCTBA TPW PEUICHHH TE€OMETPUYECKHX 3a7ad.
ITonb3oBaThest TeopeMoit Daneca Jyis pelieHus MPaKTUUECKUX 3aj1ay.

[lpuMeHsITh TpU3HAKKW TOAOOHMS TPEYroJbHUKOB B PELICHUH T'e€0-

METPUYCCKHUX 3a1a4.

[Tonw3oBatecst Teopemoii [ludaropa st pemieHuss reOMETPUUECKUX H
MpakTHUecKkux  3amad. CTpouTh  MaTeMaTH4ecKyl0  MoOjeldb B
IIPAaKTUYECKHUX 3a7a4ax, CaMOCTOSITEJIBHO JieJaTh 4YePTEX U HAXOAMTH
COOTBETCTBYIOLINE UINHBI.

Brnagers NOHATHAMU CHHyCa, KOCHHYCa W TaHTE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEyrojbHUKA. [1071630BaThCS ATUMU MOHITHIMH JUIS
peLIeHus IPAKTUYECKUX 3a/1a4.

Bbruucnsate  (paziM4yHBIMH - CIIOCOOaMH) IUIOMIA[ b TPEYrOJbHUKA H
IUIOIAJAM MHOTOYTOJbHBIX GUryp (TMONB3ysch, Tlie HEOOXOIMMO,
KaJbKyJIATOpoM). lIpuMeHSTh MoMyuyeHHbIE YMEHHUS B IMPaKTHYECKHUX
3a/1a4ax.

Bragers MOHATHSAMM BIUCAHHOTO U LIEHTPAIBHOIO YIJIA, UCIOIb30BaTh
TEOpPEMbl O BIHCAHHBIX YIJaX, YrilaX MEXAYy XOpAaMHu (CEeKyLIUMH) H
yIJIe MEXKJy KacaTeJIbHOW W XOpAOW IpU PEIIEHWH I'E€OMETPUUYECKUX
3a1a4.

Birlagere MOHATHEM  ONMCAHHOIO 4YETHIPEXYTOJbHUKA, IPUMEHATH
CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJbHUKA IIPU PELIEHUH 3a/1a4.
[IpuMmeHATH mNoONydYeHHBIE 3HAHWA HA MPAKTUKE — CTPOUTH Marte-
MaTHYeCKHEe MOJENU JUId 3aJad pealbHOM JKW3HM M IPOBOJUTH
COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM IM0J00us W TpH-
TOHOMETPHH (ITOJB3YSCH, T/Ie HEOOXO0ANMO, KATBKYIATOPOM).

Kjiacc

Hcnonp3oBaTh TpUTOHOMETpHYECKHE (YHKIIMH OCTPBIX YTIJIOB IS
HaX0X/ICHUS PAa3INIHBIX AJIEMEHTOB MIPSIMOYTOILHOTO TPEYTOIbHUKA.



[lonme3oBaThcst  QopMynaMu TPUBEACHHS W OCHOBHBIM TPHUIOHO-
METPUYECKUM TOXKIECTBOM JUISI HAXOXKJCHUS COOTHOIICHUH MEXIy
TPUTOHOMETPUYCCKUMH BEITUUNHAMMU.

Hcnonb30BaTh TEOpPEeMbl CHHYCOB W KOCHHYCOB JUISI HAXOXJICHUS
Pa3IMYHBIX JJIEMEHTOB TPEYIOJbHUKA («PEIICHHE TPEyrOIbHUKOBY),
MPUMEHSITh X TIPU PEIICHUH T€OMETPUIECKUX 3a/1a4.

Brnagerp moHATHSMU TIpeoOpa3oBaHUs TOJOOUS, COOTBETCTBEHHBIX
3JIeMEeHTOB MOA00HBIX (uryp. [lomb3oBaThcsi CBOWCTBAMU TONOOUS
MPOU3BONIBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJUTh YTIIbI Y
nonoOubIXx (uryp. [lpumeHsTh CBOWCTBA MOMO0MS B IMPAKTHUYSCKHUX
3a1adax. YMETh MPUBOJANUTH IPUMEPBI MOTOOHBIX (DUTYP B OKPYKAFOIIEM
MUpe.

[Tonp3oBaThCcsi  TeOpeMamMu O TIPOU3BEJCHUU OTPE3KOB  XOpH, O
MIPOM3BEICHUH OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.
[Tonb30BaThCs BEKTOpaMH, I[OHUMAaTh WX T'€OMETPUYECCKUH u  (u-
3MYECKUH CMBICI, MPUMEHSATh UX B PEHICHUM TCOMETPHUCCKUX U
¢usnyeckux 3anau. [[puMeHsATh CKaISIPHOE MPOU3BEICHUE BEKTOPOB IS
HAXOXKJICHUS JIUTMH U YTJIOB.

[Tonp30BaThCsl METOJIOM KOOPJMHAT Ha IUIOCKOCTH, TPUMEHSATh €ro B
PEIICHUN TeOMETPUYCCKUX U MTPAKTHUSCKUX 3a]1a4.

Bragerp  MOHATHSMH — TPAaBUJIBHOIO  MHOTOYTOJIBHHMKA,  JUJIMHBI
OKPYKHOCTH, JUTUHBI JIyTH OKPY>KHOCTH U PaJIMaHHOU MEphI yriia, YMETh
BBIYUCIIATH IUIONIA/b Kpyra W ero dvacteil. [IpUMEHSATh MOJyueHHbIC
YMEHUS B TPAKTUYECKUX 3a71a4yax.

Haxoauth ocu (Wi LEHTPbI) CUMMETPUU (UTYD, TPUMEHSATH JIBHKESHUS
TUTOCKOCTH B TIPOCTEHIITNX CITydasiX.

[lpumeHsTh MOJyYeHHbIE 3HAHMS HAa MPAKTUKE — CTPOMTH Mare-
MaTHYECKHe MOJCIH JUIs 3aja4 pealbHOW JKU3HH M TPOBOIUTH
COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM IMOI00Hs M TpH-
TOHOMETpUYECKHX (DyHKIUH (MONIB3YysCh, Tl HEOOXOAMMO, Kallb-
KYJIITOPOM).



3.TEMATUYECKOE IINTAHNPOBAHUE YYEBHOI'O KYPCA (I1I0 'OJAM OBYUEHUSI)

7 KI1acc
Ha3zpanue pa3aena 20P
OcHoOBHBIC BU/ABI 1eSITETbHOCTH
(Tembl) Kypca OcHOBHOE cofep:kaHue
o0yyarmuxcst

(umcJ10 YacoB)
IMpocreiine [Ipocreiiline reomMeTpUYeCcKUe ®opmyaupoBaTb OCHOBHbIe mOHATHS wu | POIILL,
reoMeTpu4ecKue O0O0BEKTHI: TOUKH, MPSIMBIC, TyYH OIIPEACIICHHUSL. YUl.P
(uryps! u ux U yIJBI, MHOTOYTOJIbHUK, | Pacmo3dHaBaTh u3yueHHBIE TeoMeTpuueckue | Y
CBOIiCTBA. JIOMaHasl. CMexHbIe u| Qurypsl, ompeneJsitb  UX  B3aUMHOE
H3mepenne BepTUKaNbHbIE yribl. PaboTa ¢ | pacnojokeHue, BbINOJHATL YEPTEX IO
reoMeTpHYecKux MpOCTeHIINMU YepTe)kaMu. |  YCJIOBHIO 33J[ayul.
BeJnumH (14 u) N3mepenue JINHEUHBIX u | IIpoBoauTh mnpocTeiiive MOCTPOEHUS C

YIJIOBBIX BEJIMYUH, BBIYMCICHUE
OTPE3KOB U YIJIOB.
[epumerp u mmomans Guryp, co-
CTaBJICHHBIX U3
PSIMOYTOJILHUKOB

MIOMOILBIO LIUPKYJISL U JIMHEUKHU.

WN3MepsTh JMHENHHbIE W YTJIOBBIE BEJIIMYHUHBI
TEOMETPUUYECKUX U MPAKTHUECKUX O0BEKTOB.
Omnpenensitb «Ha rj1a3» pa3Mepbl PeabHBIX
00BEKTOB, MPOBOAUTH TIPYyOYyI0 OIICHKY HX
pasmepoB. Pemarh 3a7auuM Ha BBIYUCIIEHUE
JUTMH OTPE3KOB U BEJIUYHH YIJIOB.

PemaTes 3amaun Ha B3aUMHOE PAaCIOJIOKEHHE
TeOMETPUYECKUX (QUTyp.

IMpoBoauTs KJIaCCU(HUKAIIIO YIJIOB,
BbIYMCJISATD JUHECHHBIC U YTJIOBbIC BEJIUYUHBI,
NMPOBOAUTL HEOOXOIUMBIC TOKA3aTEIbHBIC
paccyKJIeHus.




3HAKOMHTBLCS ¢ HCTOPUEN PA3BUTHUS

TEOMETPHH

Tpeyroabnukmu (22

)

[Nonsitue 0 PaBHBIX
TPEYroJibHUKAaX W TICPBUYHBIC
NpPEJCTABICHUSI O  PaBHBIX
(xoHTpY?HTHBIX) (urypax. Tpu

IIpr3HaKa paBeHCTBA
TPEYTOJIbHUKOB.

[Ipuznaku paBeHCTBA
PSIMOYTOJIBHBIX
TpeyroiabHukoB. CBoOHCTBO Me-
JTMaHBI MIPSIMOYTOJIEHOTO
TpeyrojbHUKa.
PaBHOOeipeHHBIC u
PaBHOCTOPOHHHE
TpeyrojibHUKd. IIpu3Haku w
CBOICTBa paBHOOEAPEHHOTO
TpeyroJjbHHKA.

[IpotuB  OombIeil  CTOPOHBI
TPEYroJibHUKA JISKUT OOJBIINI
yToIL.

[IpocTeiiine HepaBeHCTBa B
TEOMETPHH. Hepasenctso
TpeyrojabHuka.  HepaBeHcTBO
JIOMaHOM.

[IpsAMOYTOJIBHBIN  TPEYIrOJbHUK
¢ yraom B 30°.

Pacno3naBaTh mapbl paBHBIX TPEYTOJbLHHKOB

Ha TOTOBBIX ueprexax (C yKa3aHHEeM
TIPU3HAKOB).

BsiBoauTH CIIEZICTBHS (paBeHCTB
COOTBETCTBYIOIIUX JJIEMEHTOB) M3 DPaBEHCTB
TPEYTOIbHHUKOB.

DopmMyJIMPOBATH OTIpeIeIICHUSL:
OCTPOYTOJIBHOTO, TYTOYTOJIEHOTO,
pSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TpPEYTOJFHUKOB; OWCCEK-
TPUCHI, BBICOTBI, MEAHMaHBbl TPEYrOJbHHKA;
CEepPEeIMHHOTO  TEPIeHIUKYJsApa  OTPe3Ka;
nepuMeTpa TPEYrolbHUKA.

@®opMyJIUPOBaTHL CBOWCTBA U  IMPU3HAKHU
PaBHOOEPEHHOTO TPEYTOJIbHUKA.

CTpouth depTeXku, pemiaTh 3aga4d C
TTOMOIIIHIO HaXO0XJICHUS PaBHBIX
TPEYTOIbHHUKOB.

[pumensTs MPU3HAKU paBeHCcTBa

MIPSIMOYTOJIBHBIX TPEYTOJFHUKOB B 33/1a4aX.

HUcnonb3oBaTh 1M(PPOBBIE pecypecsl s

HCCJIeAOBAHUS CBONCTB M3y4aeMbIX (QUTYD.
3HAKOMHTBLCSA ¢ UCTOPHEI pa3BUTHS
reoMeTpUn

PDIII,
VUILP




HepBHe IIOHATHA O JOKa3aTCIIb-
CTBaxX B rCOMCTPUH

IMapasneabHbIe [TapannensHple  TpsMble, HX DopMyIMPOBATH NOHATHE NAPAIIICIBHBIX PO,
npsiMbie, CymMmMa cBoiictBa, IlaThlii moctynar | NpsAMBIX, HAXOAUTH IIPAKTUYECKUE IPUMEPBL. | VUU.P
YIJIOB EBknupa. Hakpect nexaiue, H3yuathb cBOICTBA YTIIOB, 00pPa30BaHHBIX TIPH | YV
Tpeyroabuuka (14 COOTBETCTBEHHBIE W | TepeceueHun napajieabHbIX MPSIMBIX
) OJIHOCTOPOHHUE YIIBI | CEKYIIEH.
(oOpa3zoBaHHBIE npu | IIpoBoauTh JA0Ka3aTeJIbCTBA
MEPEeCeYeHN  TapauIeTbHBIX | MapAJUIEIbHOCTH [BYX MPSAMBIX C IOMOILBIO
MIPSIMBIX CEKYIIEH ). YIJI0B, 00pa30BaHHBIX MPU MEPECEUYCHUH ITUX
IIpuzHak MapaJJICTbHOCTH | HPSAMBIX TPEThed NPSMON. BBIYMCIATE CyMMy
OpSIMBIX ~ 4YEpPe3  PaBEHCTBO | YIVIOB TPEYI'OJbHHUKA U MHOTOYTOJIbHHUKA.
paccTosHUil OT TOYEK OJHOM HaxoauTth yuciioBbie U OYKBCHHBIC 3HAYCHHUS
IPSAIMOM 10 BTOPOM NPSIMOH. YIJIOB B TIEOMETPHUYECKUX  3aJadax ¢
CyMMa yriIOB TPEYrojbHHKA W | MWCIOJIb30BAHHEM TEOPEM O CyMME YIJIOB
MHOTOYTOJIbHHKA. TpeyroJbHUKa U MHOTOYTOJIbHUKA.
BreuHue yrisl TpeyrojibHUKa 3HAKOMUTBCSI ¢  HCTOPHel  pa3BUTHA
FEOMETPUU
OKpYy:KHOCTH U OKpyX HOCTb, XOpbl u| dopMyJaupoBaTh omnpeneaenusi: | POIII,
KpYT. JUaMETPHI, ux CBOIICTBA. OKPY’KHOCTH, XOpAHL, JuamMeTpa u | YUU.P
I'eomeTpHuecKue KacatenpHass K OKPY)XKHOCTH. | KacaTelIbHOM K OKpyxHocTH. H3y4yarh ux |y
nocrpoenns (14 1) OkpyXHOCTb, BIIUCaHHAs B | CBOWCTBA, MPHU3HAKHU, CTPOUTh UYEPTEKH.
yros.  Ilonstue o I'MT, HccaenoBarb, B TOM YHCIE HCHOJb3YH
MpUMEHEHNE B 3ama4dax. | uudpoBbie pecypcsi: OKPYHOCTB,
buccektpuca W CepelUHHBIM | BIMCAHHYIO B YIOJ; LEHTP OKPYXKHOCTH,
NCPICHAUKYJISID  KaKk  TeoMe- BIIMCAHHOM B YroJl; PaBEHCTBO OTPE3KOB

TPUYCCKUEC MECTA TOYCK.

KaCaTCJIbHBIX.




OKpy’>KHOCTB, OMTUCAHHASA OKOJIO

TpeyrosibHMKa. BrucaHHas B
TPEYTrOJIbHUK OKPYKHOCTb.
IIpocreiimue 3a1a4u Ha
IIOCTPOCHUE

Hcnoan3oBaTh METOo/ I'MT IS
JIOKa3aTebCcTBA TEOPEM O  IEpPeceYCHUH
OucceKkTpuc YTJIOB TPEYTONbHUKA u

CEpPEAVHHBIX MEPIEHIUKYISPOB K CTOPOHAM
TpeyronbHuKa ¢ nomoupro ['MT.
OBnajeBaTh MNOHATHSAMH BIIMCaHHOM U
OIIMCAaHHOM  OKPYKHOCTEH  TPEYyroJIbHUKA,
HAXOMTh LEHTPHI TUX OKPYKHOCTEH.
Pemiate OCHOBHBIE 3a/1a4M HAa IOCTPOCHHE:
yria, paBHOTO — J@HHOMY;  CEpPEIMHHOIO
NEPHEHANKYJIIpAa JaHHOIO OTpe3Ka; IpsIMOM,
MPOXOJSAIIEd  4epe3 JaHHYI TO4YKy U
[EPIEHAUKYIJISIPHON JTAHHOU HPSIMO;
OMCCEKTPUCH JAHHOTO YIJIA; TPEYroJbHUKOB
10 Pa3JINYHBIM 3JIEMEHTaM.

3HAKOMHUTBCA €  HCTOpHMeill  Pa3BUTHSA
reoMeTpuun
IMoBTOpEHME, [ToBToperne u  0000IICHHE Pemarn 3agauu Ha nosropenue, | POIII,
o0o0Imenune OCHOBHBIX IOHSTHUH U METO/I0B WILUTIOCTPUPYIOIIKE CBI3H MEXAY pa3inudHbIiMUA | YUI.P
3HaHmii (4 1) Kypca 7 Kjlacca JacTAMH Kypca A%
8 kiacc
Ha3Banmue pasgena O0P
OcHoBHBIE BUBI 1eSITeTbHOCTH
(Tembl) Kypca OcHOBHOe coaep:kaHue
ody4yarouuxcst
(410 YacoB)
YeTbIpEXyroJbHUKH [Tapajuienorpamm, €ro HN3o0paxaTth M HaxoAuTh Ha uyeprexax | POII,




(12 v) MIPU3HAKHT u CBOICTBA. YeTBIPEXYTOJBHUKN pa3HbIX BUAOB W uXx | YUU.PY
YacTtHple  ciy4adm  mapan- | DJIEMEHTBI.
JIeJIOrpaMMOB ®opMyJIHPOBATH omnpeeJieHus:
(IpsIMOYTOJIBHUK, poMmO, | mapasuenorpaMma, IpsMOYroJibHHKA, poMOa,
KBaJpaT), WX IPU3HAKKM MU | KBajaparta, TpareLuy, paBHOOOKOH Tpameuuny,
CBOMCTBA. Tpaneuws. NpsIMOYTOJILHOM Tparneuud. Jloka3biBaTh H
PaBHOOOKast U | HCNOJb30BATh MNPH  pelleHHuH  3a4a4
MPSIMOYTOJIBHAS TPATICIUH. NpU3HAKM W CBOMCTBA: MapauIeIorpaMMa,
VY 1BOE€HNE MENAaHBI. MIPSIMOYTOJIBHHKA, pomba, KBaJpara,
IlenTpanbHas cuMMeTpUs Tpalenuy, paBHOOOKOM Tparnenuy,
MIPSIMOYTOJIBHOM Tparenuy.
IIpumeHATHL MeTOA YABOCHUS MEIUaHBI
TpeyrojbHHKa.
Hcnoab3oBath 1HdpoBEIE pecypesl A
HCCIICZI0BaHNsI CBOMCTB N3y4aeMbIX (QUTYP.
3HAKOMHTBLCSH ¢ HCTOPHE pa3BUTHS
TeOMEeTPUHU
Teopema ®ajieca u Teopema daseca u Teopema o IIpoBoauTs, mocTpoeHust ¢ nomoripio | POI,
TeopeMa o mpo- IIPONOPIUOHAIBHBIX LUPKYJIsl W JHUHEWKH ¢ Hcrosib3oBanue | YUUL.PY
NMOPUHMOHAIBLHBIX OTpe3Kax. Teopempl  Qameca u  Teopembl O
0Tpe3Kax, NoAoOHbIe Cpennsist JIMHUA NPOIIOPUMOHAIIBHBIX  OTpPE3KaX, CTPOUTH
TpeyroiabHuku (15 TpEYroJibHUKA. 4eTBEPTHIA MPONMOPILHUOHAIBHBIN OTPE30K.
4) Tpanenus, e€ cpetHsis INHKA. IIpoBoanTL [0KA3aTENBLCTBO TOrO, 4TO
IponoprynonanbHeIe MEJIMaHbl TPEYroJIbHUKA IIEPECEKATCS B
OTpefKH, IIOCTPOCHUC OJIHOM TOYKE, U HAXOAUTh CBSI3b C LICHTPOM
94eTBEPTOTO IPOHOPLMO- | \acc,

HAaX0JAUTb OTHOLICHHEC, B KOTOPOM




HaJIBHOTI'O OTPE3Ka.
CBoiicTBa LEHTpa Macc B
TpeyroJbHUKE.

[Nono6usIe Tpeyronbuuku. Tpu

MpU3HaKa MOJ00Us

TpeyroasHUKoB. [IpakTudeckoe

[IPUMEHEHUE

MEIIMAHbI IETISITCS TOUKON MX TTePECCUCHHUS.
Haxoauth 1OAO00HBIE TPEYroNbHUKHA Ha

TOTOBBIX YepTexKax c yKa3aHUEM
COOTBETCTBYIOIIUX PU3HAKOB MOI00MSI.

Pemarn 3aJa4u Ha 10/I00HBIE
TPEYTOJIbHUKH c ITOMOIIEI0

CaMOCTOSITETIBHOI'O MOCTPOEHUS YepTeked U
HaXOKICHUS MOA00HBIX TPEYTOJIbHUKOB.
IIpoBoauTs JA0KA3aTeJIbCTBA c
HCIIOJIb30BAHHUEM ITPHU3HAKOB HO}Z[O6I/I$I.
Joxa3biBaTh TpU NpHU3HAKa  1OAO0OUS
TPEyroJbHHUKOB.
IIpumeHATH TMONy4YEeHHBIE 3HAHHUA TPU
PCIICHUN T'COMCTPHUYCCKUX M IHNPAKTUYCCKUX
3ajad.
3HAKOMHTBLCSH ¢ HCTOPHE pa3BUTHS
reOMETPUHU

Ilnomanm.
Haxo:xnenne
nJioiaaen
TPEyroJbHUKOB U
MHOI0YI0J1bHBIX
¢uryp. Ilnomann
NMoI00HBIX (PUTyp
(14 9)

[lonsitue 06 obmielt Teopuu
TUIOIAH.
@opmynbl IS TUIOLIAA

TpEeyTroJbHHKA,
napamienorpamma. OTHole-
HUE IIomaaei

TPEYTrOJIBHUKOB C  OOIIIM
OCHOBaHHMEM WM  OOuIeH
BBICOTOM.

OBananeBaTh NepBUYHBIMH
npeAcTaBiIeHUsIMH 00 o0mell  Teopuu
ILIOILA 1 (mepnr), (opmynposarts

CBOMCTBA ILJIONIA U, BBIACHITH MX HArJISIHbIH
CMBICIL.

BuiBoguTh (hopmyIIBI IO
rapajuiesiorpaMMa, TPEeyroJIbHUKa, Tparenun
u3  (QOopMyJbl IUIOMIATUA TPSIMOYTOJIBEHUKA
(kBajgpara).

PDIII,
YUU.PY




Beruucnenue Iomaaein
CIOXHBIX  (uryp  depes
pazOueHMe Ha YacTH U
JIOCTPOCHHUE.

[Tmomamn buryp Ha
KJIETYATOMN Oymare.

[Tnomaan momgoOHBIX Quryp.

Beruncnenue IJIOIAJEH.
3agaud ¢ OPAKTHYECKUM
COICpKAHUEM. Pewenune

3aga4y C IIOMOIIBXO MCETOJa
BCIIOMOTaTeILHOM TIIOMIAaN

BouIiBoguTh (OPMYIIBI TUIOMIATN BBITYKIOTO
YeTHIPEXYTOMBPHUKA Yepe3 NUAaroHaId U yToll
Mexay Humu. HaxomuTs tuiomamu ¢uryp,
M300paKEHHBIX HAa  KIeTyaTod Oymare,
HCMOJIb30BaTh pa3OWeHne Ha YacTH |
JIOCTPOCHHUE.

Pa3oupars  mpuMephl  HCIOJB30BaHUS
BCIIOMOTATENFHOW TUTOIMIAIN ISl PEIICHUs
T€OMETPHYECKUX 3aj1ad.

HaxomuTs 1iomia i nogo0HbIX Guryp.
BbIyHCIATD IUIOIIAIH Pa3ITUYHBIX
MHOTOYTOJIBHBIX (puTyp.
Pemarn 3a1a49M Ha
MPAKTHYECKUM COJICPKAHUEM

IUIOIIAIb C

Teopema IIudaropa
U Hayaja
Tpuronomerpuu (10
)

Teopema  Ilucdaropa, eé€
JIOKa3aTeIbCTBO u
npumenenue. OOpartHasi Teo-
pema [udaropa.
Ornpenenenue
TPUTOHOMETPUYECKUX
GyHKIMA  oCcTpOro
TPUTOHOMETPUYECKHUE
COOTHOIIIGHWST B MPSIMO-
YTOJILHOM TpeyroJbHHKE.
OcHoBHOE
TPUTOHOMETPUUECKOE

yria,

OBnaneBath NnepBUYHBIMH
npejacTaBiIeHUsIME 00 o0meill  Teopuu
II0IAAN (mepnr), (opmynposats
CBOMCTBA IUIONIA/H, BBICHATH UX HATJISIHbIHN
CMBICIL.

BoiBOoauTH (hopMyJibI TUTOILA/IN
napajuiesiorpaMMa, TPEeyroJIbHUKa, Tparenun
u3  (QOopMyJbl IUIOMIATUA TPSIMOYTOJIBEHUKA
(xBagpara).

BoiBoauTh (GOpPMYIIBI IIOMIAJN BBITYKIOTO
YeTBIPEXYTOJIbHUKA Yepe3 TUArOHAINA U YIoJl
Mexay Humu. HaxoamTs 1wiomamm ¢uryp,

PO,
YUUu.py




TOXIECTBO.
CooTHOIIEHUS MEXKITY
CTOPOHAMU B
MPSIMOYTOJIEHBIX

TPEyrojbHUKaxX C YIJaMH B
45° 1 45°; 30° n 60°

M300paKEHHBIX  HA  KJIETYATOU
HCMOJIb30BaTh pa3OHNcHHE
JOCTPOCHHUE.

Pa3oupars  mpuMepbl  HCIOJB30BaHUS
BCIIOMOTATENFHONW TUTOMIAAN ISl PEIICHUs
reOMETPUUYECKHX 3a/1a4.

Haxomuts 1iomiaim nogo0HbIX Guryp.
Boruncasats TUIOMIA T Pa3IMIHBIX
MHOTOYTOJIBHBIX (puTyp.

Pemate  3amaum  Ha  miomagp  C
MIPAKTUYECKAM COJIEpKAHHEM COOTHOIICHUN
MEXIy TPUTOHOMETPHUYECKUMH (DYHKIUAMU
Pa3IHUYHBIX OCTPBIX YIJIOB.

I[IpuMeHSITH MMOJYYCHHBIC 3HAHUS U YMEHUS
IIPY PEIICHUH MPAKTUIECKUX 3a/1a4.
3HAKOMUTBCSI ¢  HCTOpHeil
reOMETPUHU

Oymare,
HA YacTH U

pa3BUTUA

Yriasl B OKpyKHO-
cTi. Bnincannwblie u
OMUCAHHbIE
4YeThIPeXyrojJbLHUKH.
KacareabHble k
OKPYKHOCTH.
Kacanue oxkpyxHo-
creii (13 Y)

Broucannsie u 1eHTpaIbHBIC
YTIIBL, yrou MEXITY
KacaTeJIbHON U XOpAOH. YTIIbl
MEXIy XOpJaMH U CeKYIIH-
MH.

Brmcannele W OIMcaHHBIE
YETBIPEXYTOILHUKH, 170.¢
MIPU3HAKU n CBOMCTBA.
[IpuMeHeHHEe HTUX CBOUCTB

®opMyJIMpPOBATH OCHOBHBIE OIPEIEIIECHUS,
CBs3aHHBIE C yriaMH B Kpyre (BIUCAHHBIN
YTOJI, IEHTPAJIbHBIN yTo).

HaxoauTh BIUCAHHBIE YTIIBI, ONMHAPAIOIINECS
Ha OJIHY YTY, BBIYHCJIATH YIJIbI C TOMOLIBIO
TEOpEMBl O BIHMCAaHHBIX YIJaX, TEOPEMBI O
BITMCAaHHOM YETBHIPEXYTOJIILHUKE, TEOPEMBI O
LIEHTPaJIbHOM YTJIE.

HccnenoBath, B TOM 4HCIE C TOMOUIBIO

PDIII,
YUU.PY




npu peleHnu
TeOMETPHUYECKHX 3a/ad.
B3aumnoe pacIookKeHUe
IByX OKpyxHOcTel. Kacanue
OKPY>KHOCTEM

IU(PPOBEIX  PEeCypcoB, BITFICAHHEIC i
ONMCAHHbIE YETHIPEXYTOJILHUKH, BBIBOAUTH
HUX CBOMCTBa M Impu3Haku. HMcCnoJb30BaTh
9TH CBOWCTBA W TMpPHU3HAKU MpPU PEUIEHUU
3aaq

IToBTOpEHHE, 0000- IToBTOpEHue OCHOBHBIX Pematnp 3a/1a4M Ha roBTopenwne, | POIII,
1eHne 3HAHUM (4 1) IOHATHHA M METOZIOB KYPCOB 7 |  HIUTIOCTPHUPYIOIINE CBA3U Mexnay | YUU.PY
¥ 8 KiIaccoB, OOOOIIEHME | pa3IMYHBIMK YACTAMH Kypca
3HAHUU
9 kaacc
HasBanue pa3nena 20P
OcHoOBHBIE BU/ABI 1eSITeIbHOCTH
(Tembl) Kypca OcHoBHOe coepkaHmne
o0yuyarmuxcs
(410 YacoB)
Tpuronomerpus. Onpenenenue DopMyIHPOBATH onpenenenus | POIII,
TeopeMbl KOCUHY- TPUTOHOMETPUIECCKHUX TPUTOHOMETPUYECKUX (YHKIMH Tyneix W | YUU.PY

COB M CHHYCOB.
Pemenue
TpeyroJbHUKoB (16
1)

¢byHknuit  yrmo ot 0° o
180°. KocuHyc U cuHYyC
OpsSsMOro W TYNOro  yrja.
Teopema kocunycoB. (O606-
méHHas) TeopeMa CHHYCOB (C

paanycom OMHMCAaHHON
okpyxkHocTH). Haxoxnenue
JUIMH CTOPOH W  BEJIMYHH

YTJIOB TPEYTOJIHHUKOB.
Dopmyna 10U/

OPSIMBIX YTJIOB.
BbIBOIMTH TEOpeMy KOCHHYCOB M TEOpEMY
CHHYCOB (c parycom OITUCAaHHOM
OKPYKHOCTH).
Pemath TpeyrojabHUKH.
PemaTth npakTryeckue 3a1a4u, CBOISIINECS K
HaXOKICHUIO Pa3IMYHbIX 3JIECMEHTOB
TPEyroJibHUKA




TPEYrojdbHUKA  4Yepe3  JIBE
CTOPOHBI M YTOJI MEXy HUMH.
@opMyna  IUIOIIAJUA  YETbI-
PEXYrOJIbHHKA  4epe3  ero
JUaroHali W Yrol MEXIy
HUMH.

IIpakTrueckoe npuMeHEHNE
JTIOKa3aHHBIX TEOPEM

IIpeodpazoBanue [lonsatne o mpeobOpazoBanmu | (OcBauBaTh  MOHATHE  TmpeoOpasoBanus | POIIL,
noaoous. nogoous. oJJ00HS. HccaenoBath otHomenue | YUU.PY
MeTtpuueckne CoOTBETCTBEHHBIE JJIEMEHTHI |  JIMHEHHBIX 3JIEMEHTOB ¢buryp npu
COOTHOIIIEHUS B MOT00HBIX (hUTyP. peoOpa3oBaHUM  IMOI00HS. Haxoauts
okpyxxnoctu (10 U) | Teopema o npousBeieHUN MIPUMEPBHI mo100ust B OKpy>Karolen
OTpE3KOB XOpJI, TEOpeMa o JEHCTBUTEIBHOCTH.
MPOU3BEIEHUH OTPE3KOB BbIBOAMTH METPUYECKUE COOTHOILIECHUS MEKIY
CEeKYIIMX, TEOpEMa O KBapare | OTPE3KaMu XOpH, CEKYIINX U KacaTeJIbHBIX C
kacarenbHOil. [IpuMenenue B WCIIOJIb30BaHMEM BIUCAHHBIX YIJIOB U
PeIIeHNN TeOMETPUIECKHIX MOJJOOHBIX TPEYTOIBHUKOB.
3a1a4 Pemartb reomMeTpuueckue 3aauu U 3a1a4H U3
peanbHOM KU3HH C HCIIOIH30BaHUEM TIOJJOOHBIX
TPEYTOJIHHUKOB
BexTopsI (12 4) Onpenenenne BEKTOpOB, | Mecmoab3oBaTh BEKTOPHI Kak HampasieHHble | POIII,
CII0KEHHUE u pa3HOCTb | OTpEe3KH, HccaeaoBaTb reomerpuueckuil | YUU.PY
BEKTOPOB, yMHOXKeHHe | (mepemerneHne) ©  (usudeckuit  (cuia)
BEKTOpAa Ha YHUCIIO. CMBICIIBI BEKTOPOB.
Puznueckuit U | 3HaTh ompeneJieHHsl CYMMbl M Pa3HOCTH




reoMeTpUYECKui
BEKTOPOB.
Paznoxenue BekTopa mno I8ym
HEKOJUTMHEAPHBIM ~ BEKTOPaM.
Koopaunats! BexTopa.
CkansipHoe [IPOU3BECHUE
BEKTOpPOB, €ro MPUMCHCHUE
JUIT  HAaXOXACHUS JJIUH U
YIJIOB.

Pemenue 3amau ¢ momolbro
BEKTOPOB.

[IpuMeHeHue BEKTOpPOB st
peuieHuA 3a1a4 KHHCMATUKH U
MCXaHUKHN

CMBICJI

BEKTOPOB, YMHOXKEHHUS BEKTOpa Ha YHCIIO,

Hcc1e10BaTh reOMETPUUYECKUH u
(U3NUECKUIT CMBICIIBI ATHX OTEpanui.
Pemate  reomerpuueckue  3amadyd C
HCTIOJIb30BaHUEM BEKTOPOB.

PackiagpiBaTh BEKTOP o JIBYM
HEKOJIJTMHEAPHBIM BEKTOpaM.

Hcnoab3oBaTh CKalApHOE NPOMU3BEICHHE
BEKTOPOB,  BBIBOAUTH  €r0  OCHOBHBIC

CBOICTBa.

BoluncasaTe cymMMmy, pa3HOCTh W CKaIIPHOE
MPOM3BE/IEHIE BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKAIApHOE MPOU3BEIACHUE IS
HAaXO0XIACHUA IJIUH U yrHOB

JdexapToBbl
KOOPAHHATHI HA
II0CKOCTH (9 1)

[exapToBsl KOOPJMHATHI
TOYEK Ha TIOCKOCTH.
VYpaBHeHue npsamoil. YrioBoit
ko3 dumeHT, TaHreHc yria
HAaKJIOHa, MapajlielbHble U
MIEPIIeHUKYJISIPHBIE TIPSMBIE.
YpaBHeHue OKPY’KHOCTH.
Haxoxnenune KOOpJMHAT
TOYEK IIepECEUCHNUs
OKPY>KHOCTH U TIPSIMOM.
Meton KOOpAHMHAT npu
pelieHnn TEOMETPHUYECKUX

OcBauBaTh  MOHATHE  NPAMOYTOJBHON
CUCTEMBI KOOPJIMHAT, AEKapTOBBIX KOOPAMHAT
TOYKH.

BeiBOAUTH YpaBHEHUE IpsAMOi u
OKPYKHOCTH. BbIIeJsiTh TONHBIA KBajpar
JUIST  HaxXOXJEHUS IEeHTpa H  pajauyca
OKPY>KHOCTH 110 €€ YPaBHEHHUIO.

Pemate 3agaum Ha HaxXO0XJIEHUE TOYEK
[IEPECEUEHNs] TPSIMBIX M OKPYXKHOCTEM C
ITOMOIIBIO0 METO/1a KOOPAWHAT.
HUcnonb3oBath CBOICTBA YIJIOBOTO
koa¢duimenTa npsiMoi Npy pelIeHnH 3aad,

PO,
YUu.pry




3aad4.
Hcnons3oBanne MeToIa
KOOPAMHAT B MPAKTHUYECKUX
3ajJa4ax

JUTSL OTIPEICTICHHST PACTIONOKEHUSI TPSIMOTA.
I[IpuMeHATH KOODAMHATHI TPU PEHICHUU
FCOMETPUUYECKUX U MPAKTUYCCKUX 3ajad, JJIs
IIOCTPOCHUS ~ MAaTEeMaTHYEeCKHX  MOJeJieH
peaNbHBIX 3a7a4 («METOI KOOPIAMHAT ).
Moab3oBaTbesi  Jsl  TOCTPOCHUST U
HCCIeIOBaHNH IIU(POBBIMU PECYPCaAMH.
3HAKOMHTBCH ¢  HCTOPHE  pa3BHUTHUSA
reOMETPHH

IIpaBuibHbIE

MHOI0YI0J1bHUKH.
Jdnuna
OKPY’KHOCTH H
oAb Kpyra.
Brruuciienue mio-
majei (8 u

[IpaBunbHbIC
MHOTOYTOJIbHUKH,
BBIUHCJIEHHE UX JIIEMEHTOB.
Yucio 1 u JUIAHA
OKpyXHOCTH. JInuHa 1yru
OKpYykHOCTH. PasnanHas Mepa
yria.

[Inomane xpyra u  ero
3JIEMEHTOB (cexTopa u
CErMEHTA). Brruncnenne
TUTOIIa I H ¢buryp,
BKJTFOYAIOIINX 3JIeMEHTHI
Kpyra

®opMyJIMPOBATh ONpPEEICHUE TPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOUThb UX 3JIEMEHTBHI.
ITonb30BaTHCS HOHATUEM JUIUHBI
OKPYKHOCTH, BBEIEHHBIM C  ITOMOILBIO
MPaBUJIBHBIX MHOTOYTOJIbHUKOB, ONpeAeasiTh
YUCIIO JI, JJIMHY JIyTd W PaJAMaHHYI0 Mepy
yria.

IIpoBoauTh mepexox OT paguaHHON Mephbl
yTi1a K TpalyCHOM 1 Ha00O0poT.

OnpeaensiTe I0MLAAb Kpyra.

BeiBoguth (Qopmysbl (B TpajaycHOW U
pamuaHHOW Mepe) Ui AJWH yT, IUIOMAanei
CEKTOPOB U CETMEHTOB.

BoruucasTs mwiomanu GuUryp, BKIIOYAIOIIUX
3JIEMEHTHI OKPYKHOCTH (KpyTa).

Haxoguth momanm B 3ajadax peagbHON
JKU3HU

POIIL,
YUnu.py




JABukeHust ITonsiTHe 0 IBUXEHUU Pa3zoupars mpumepsl, wunocTpupyomue | POII,
IJIOCKOCTH mnockoctu. [TapannenbHblil MOHATUS  JABWIXKEHMs, IeHTpoB U oceil | YUN.PY
69 [IEPEHOC, ITIOBOPOT U CUMMETpPHHU.
cummeTpusi. OCcH U LIEHTPHI ®opMyJIHPOBATH ornpeeneHus
CUMMETPHH. MapajuIeIbHOTO  MIEpeHoca, IOBOpOTa U
IIpocreiiine npuUMEHEHUS B OCEBOM CUMMETPUH. BBIBOAUTHL UX CBOICTBA,
pelieHnu 3aaa4 HAXOMTh HENOJBWXHBIE Toukd. HaxomuTh
LEHTPbl M OCH CHUMMETPUU IPOCTEUIINX
duryp.
IIpuMeHATh IapajulelabHBIA  I[IEPEHOC U
CUMMETPHUIO TIPU PEIICHHH T€OMETPUYECKHUX
3amay (pa3duparh MpuUMepsl).
Hcnoab3oBarh JUIS [IOCTPOEHUS u
uccleIoBaHui U POBbIE pecypehl
IHoBTOpEHME, [ToBTOpEHNE OCHOBHBIX OnepupoBath NOHATHAMU: Qurypa, Touka, | POIILI,
o0o0enue, HOHATUI U METOJIOB KypCOB npsMasi, yroJI, MHOTOYroibHUK, | YUU.PY
cHcTeMATH3AIMS 7—9 knaccoB, 0600LIEHNE U PaBHOOEIPEHHBII W paBHOCTOPOHHHI
3Haumii’ (7 4) CHCTEMATH3AlHs 3HAHUII. TPEYTrOJIbHHUKH, [PSIMOYTOJILHBIN
[Ipocreiimne reomeTpudecKue TPEYrOJbHHUK, MeJHaHa, OWCCeKTpuca |
(burypsl 1 MX CBOJICTBA. BBICOTA TpPEYrojbHUKA, MapajlieorpaMm,

N3mMmepenne reoMeTpuyecKix
BEJINYMH.

TpeyroyibHUKY.
ITapannenbHbie u

poMO, MPSIMOYTOJIFHUK, KBaJapaT, Tpamenmus;
OKPY>KHOCTb, KacaTellbHasl; pPaBEHCTBO U
nojo0ue ¢uryp, TPEYTrOJIbHHUKOB;
MapaJuIeIbHOCTh M TIEPIEHIUKYJISIPHOCTh




MEPICHIUKYJIISIPHBIE NIPSIMBIE.
OKpY>KHOCTB U KPYT.
I'eomeTpuyeckure NocTpoeHus.
VYTIibl B OKPYXKHOCTH.
Brnucannsle u onucaHHble
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.
[IpsiMast 1 OKPY’KHOCT.
YeThIpEXYroJbHUKH.
Brnucannele u  ommcaHHBIE
YETBIPEXYrOJbHUKU. Teopema
[Mudparopa w Havyama Tpu-
roHoMeTpuu. Pemenne o0mux
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHHKH.
[IpeoOpa3oBanus IOCKOCTH.
Hewxenus. [Togobue.
CummeTtpus.
[Tinomaaes. Beruucnenue
momanen. Ilnomann
MoI00HBIX (UTyp.
JlexapToBbI KOOPAMHATEI HA
IJIOCKOCTH.
BekTopsl Ha MJIOCKOCTH

MIPSIMBIX, YTOJ MEXKIY MPSMBIMUA, CUMMETPHUS

OTHOCHUTENFHO TOYKA U TIPSAMOW; [IMHA,
paccTosiHue, BeIWYMHA yria, IUIOLIAMb,
TepUMeETp.

Hcnosb3oBath ¢(opMyJibl: IEpuUMETpa U
IO AU MHOTOYTOJBHHUKOB, JUTUHBI
OKPY)KHOCTH U IUIOIIAJAu Kpyra, o0OBEma

MIPSIMOYTOJIEHOTO TTapaJuIeseThIe [a.
OmnepupoBaTh NOHATHSIMHU: TIPSIMOYTOIILHAS
CHUCTEMa KOOpJUHAT, BEKTOP; MCHOJIb30BATH
9TH TIOHATHUS IS TPEJICTABICHUS AAHHBIX U
pemieHus 3ajad, B TOM YHCIE W3 JAPYTUX
yueOHbIX mpenMeToB. Pemarh 3agaum Ha
MOBTOpPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPAIIAIO CBSI3€H MEXIy pa3iImdHBIMU
yacTsIMU Kypca. BpiOuparb wMeron i
peleHus 3aa9m.

Pernarth 32124y 13 NOBCEIHEBHOU KU3HUA




PABOYAS TTPOTPAMMA
YYEGHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA». 7—9 KITACCBI

LIEJIX U3YYEHUA YUEBHOI'O KYPCA

B coBpemenHoM 1HMQpPOBOM MHpPE BEpOSTHOCTb M CTaTHCTHKA
npuoOperaroT Bc€ OOJBLIYI0 3HAYMMOCTh, Kak C TOYKH 3pCHHSA
MPaKTUYECKUX MPUIOKEHHUM, TaK U UX POJIH B 00pa30BaHUU, HEOOXOAMMOM
KaXIOMy 4denoBeKy. Bospacraer umcmo mnpodeccuii, TpH OBJIaIeHUU
KOTOpBIMH ~ TpeOyeTcsi Xopomias ©0a30Basg TMOArOTOBKAa B 00JacTH
BEPOSITHOCTU U CTaTUCTHKH, TaKas MOJArOTOBKA BAXKHA JUISI MPOJOKEHUS
00pa30BaHUs U IS YCHEITHOHW MPO(heCcCHOHATBHON Kapbephl.

Ka)K[IbeI YCJIOBCK IOCTOSAHHO MNPUHUMACT PCUHICHHWA Ha OCHOBEC
HUMCIOUIUXCA Y HETO JaHHBIX. A JJIsA O6OCHOBaHHOFO IMIPpUHATHA PCIICHHUSA B
YCIIOBUSIX HENOCTaTKa WM W30bITKa WH(OpManuu HEOOXOAMMO B TOM
quciae Xopomo CcHOPMHUPOBAHHOE BEPOATHOCTHOE M CTATHCTHYECKOE
MBILIICHHE.

VIMeHHO mMO3TOMY OCTpO BCTajla HEOOXOAMMOCTb CGHOPMHPOBATH Yy
oOyyaromuxcsi GyHKIHOHAIBHYIO I'PAaMOTHOCTb, BKJIIOUAIOIIYIO B ceOsl B
KayecTBE HEOTHEMJIEMOW COCTAaBISIIONICH YMEHHE BOCIPUHUMATH U
KPUTHYECKH aHAJIM3UPOBaTh MH(OpMAIIHIO, IPE/ICTABICHHYIO B Pa3IHUHBIX
dbopmax, TIOHMMATh BEPOSITHOCTHBIH XapakTep MHOTUX peajbHbBIX
MPOLIECCOB M 3aBUCHUMOCTEH, MPOM3BOAMTH MPOCTEHUIINE BEPOSTHOCTHBIC
pacuérbl. 3HAKOMCTBO C OCHOBHBIMHM TNPHHLUIIAMU cOOpa, aHajau3a |
NPEACTABICHUS] JaHHBIX W3 pa3iIMyHbIX cdep KU3HM oOlecTBa H
rocyJapcTBa mpuoOIIaeT oOydarommxcs K OOIIECTBEHHBIM HHTEpEcaM.
W3yueHne OCHOB KOMOWHATOPHMKM pa3BHBaeT HAaBBIKH OpPTraHU3aINH
mepebopa W ToACYETa YMCIAa BAapPHAHTOB, B TOM YHCIE, B TMPHUKIATHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMH Teopud  TpadoB  cosnaér
MaTeMaTHYecKuil yHIaMeHT Il (POPMHUPOBAHUSI KOMIIETEHIIMN B 00J1aCTH
nHPOpPMATUKU U IHGPOBBIX TexHojorud. [lomumo 3toro, mpu nzyueHUH
CTaTUCTUKA W BEPOATHOCTH OOOTraIlaloTCsl MPEICTABICHUS YYaLIUXCS O
COBpEMEHHON KapTHHE MHpa M METOJaX €ro MCCieloBaHus, (opMUpyeTcs
[IOHUMAaHUE POJIM CTAaTUCTHKM KaK HCTOYHUKA COLUAIbHO 3HAYUMOMN
MH(POPMALIUK U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUSI.

B cooTBeTcTBUM € JaHHBIMU LIEISIMU B CTPYKTYpE NIPOrpaMMbl y4€OHOTO
Kypca «BeposTHOCT, W CTaTHCTHKa» OCHOBHOM WIKOJBI BBIIEICHBI



CIeqyIOIE coJepxaTenbHO-MeToanueckue JuHun: «lIpencraBnenue
JMaHHBIX W ONMcaTesbHasg CTaTUCTUKa»; «BeposTHOCTB»; «DieMeHTHI
KoMOMHaTOpuKn»; «BBenenne B Teopuio rpadosy.

Conepxanne nuHuKM «lIpencraBiaeHue [OaHHBIX M ONKCATEIbHAsS
CTaTUCTHKA» CIYXXKUT OCHOBOM Ui (DOPMHUpPOBAHHUS HABBIKOB palbOThHI ¢
nHpOpMaLMe:  OT  YTeHUsT M UHTepHpeTauuu  uHbOpMaLuy,
MpeAcTaBiIeHHOW B TaOnMuax, Ha JuarpamMmax W rpadukax no cOopa,
NPEACTABJICHUS M aHAIu3a JaHHBIX C MCIOJIb30BAHUEM CTATUCTUUYECKUX
XapakTepUCTUK CPEeJHMX H paccenBaHus. Pabortass ¢ JaHHBIMH,
oOyyaromiecss yd4aTcsl CUUTBIBATH M HHTEPIIPETHPOBATh  JAaHHBIC,
BBIIBUTaTh, apryMEHTHPOBaTb W KPUTHKOBATh IPOCTEHIINE THIIOTE3HI,
pasMBIILIATh Hag (AKTOpaMy, BbI3BIBAIOIIMMHU  W3MEHUUBOCTb, U
OLIEHMBATh UX BIMSHHE Ha paCCMATPUBAEMBIE BEJINYMHBI M ITPOLIECCHI.

NHTyuTHBHOE TPEICTAaBICHUE O CIy4YalWHOH W3MEHUYUBOCTH, MC-
CJIEIOBAHHUE 3aKOHOMEPHOCTEM M TEHJECHLUI CTAaHOBUTCS MOTHUBUPYIOLIECH
OCHOBOH JUISl U3y4YEHMsI TEOPUU BEPOATHOCTEH. bosblioe 3HaYeHUE 3/1ech
MMEIOT IPAKTUYECKUE 3aJaHUs, B YACTHOCTU OIIBITHI C KJIACCUYECKUMU
BEPOATHOCTHBIMH MOJIEIISIMH.

[loHsiTHE BEpOSATHOCTH BBOAMTCS KaK MEpa MPaBJONIOA00MS CIIydaitHOro
coObiTust. Ilpm  wu3ydeHmm Kypca oOOydarolIuecs 3HAKOMSTCA ¢
POCTEUIIMMHA METOAAMM BBIYMCIEHUS BEPOSITHOCTEH B  CIIy4ailHBIX
SKCIIEPUMEHTax C PABHOBO3MOXKHBIMHU  3JIEMEHTapHBIMU  MCXOAAMM,
BEPOSITHOCTHBIMU 3aKOHaMH, TMO3BOJISIONIMMH CTaBUTh M pemiatrh Oojee
CJIOXKHBIE 33/1a4i. B Kypc BXOAAT HayallbHBIE MIPEJICTABICHUS O CITy4YalHBIX
BEIMYMHAX U UX YHCIIOBBIX XaPAKTEPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO 00-
y4arolmuxcss ¢ MHOXXECTBAMH U OCHOBHBIMM OI€palldsAMM HaJ MHO-
JKE€CTBAMHM, PACCMATPUBAIOTCS IPUMEPBI IPUMEHEHUS JUUIsl PELLECHUS 3a/1ad,
a TakKe HCIIONBb30BAaHUS B JIPYTMX MaTEeMAaTHYECKHUX Kypcax W y4eOHBIX
peaMeTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIIAHE

B 7—9 xmaccax wumsydaercs Kypc «BeposSTHOCTH W cTaTHCTHKA», B
KOTOpBIA BXOAAT pasfensl: «[IpencraBieHrne MaHHBIX W ONHWCATENbHAS
CTaTHCTUKAY»; «BeposSTHOCTD»; «DIeMEeHTh KOMOMHATOPHUKHNY»; «BBeneHue
B TCOPUIO TPadoBy.



Ha wsyuenue nanHoro kypca oTBOAMT | y4yeOHBIH yac B HENENIO B
TEUYEeHHUE KaXKI0ro roaa ooydenusi, Bcero 102 yueOHbIX yaca.

1.COAEP)KAHUE YYEBHOTO KYPCA
(IO TOJIAM OBYYEHHS)

7 KJacc

[IpencraBienne [aHHBIX B BHAE TaOMUIl, AWarpamm, TIpadHKoOB.
3amomHeHe TAONHI, YTEHWE W IIOCTPOCHHE IuarpaMM (CTOJIOMKOBBIX
(cronmb9aThix) W KpYyroBbix). UTeHHE TpapuKOB pEaThHBIX ITPOIECCOB.
Uzpneuenne mHpOpManmmu u3 IuarpaMM M TaOJMl, HMCIOJIb30BAHUE H
WHTEPIpETALUs TaHHBIX.

OnwucaTtenbHas CTaTUCTHKA: cpegHee apuMeTHYecKoe, MeauaHa,
pa3max, HanOoJblllee U HauMeHbIllee 3HaYeHUsT Habopa YMCIIOBBIX JaHHBIX.
[Ipumeps! cayyailHOM H3MEHYHBOCTH.

CrnyuaitHplil SKCTIEpUMEHT (OIIBIT) U ciydaifHoe coObITHe. BeposTHOCTH
1 9acToTa. Ponb ManoBepoATHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHIA B
npupoge W B oOmectBe. MoHeTa M WrpajgbHas KOCTb B TEOPHUHU
BEPOSITHOCTEM.

I'pad, BepmmHa, pedbpo. Ctenens BepimHbl. Yncio pédep U cymmapHast
crerieHb BepimH. [IpencraBnenue o cBsazHocT rpada. Llemn w 1UKITBL
[Tytu B rpadax. O6xox rpada (siinepos myTsb). Pemenue 3a1au ¢ momMopio

rpados.

8 Kiiacc

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, IOAMHOXeCTBO. Ormnepanuy Haj
MHOXecTBaMH: 0ObequHEeHHe, mepecedeHune. CBOMCTBa omnepanuil Hax
MHOKECTBAMH: TIEPEMECTHTENHHOE, COYETaTeNbHOE, PACTPEAEIUTEIHHOE,
BKITtoueHus. Vcrnonb3oBanue rpaguyeckoro npecTaBIeHns MHOXKECTB JUIs
OTIMCAHUS PeaNbHBIX MPOIECCOB U SABJIECHUH, TPH PEIICHUH 33a4.

Usmepenne paccemBanusa JaHHBIX. Jlucmepcus W CTaHAapTHOE
OTKJIOHEHHE YMCIIOBBIX HaOOpoB. JnarpamMma paccenBaHusl.

OneMeHTapHble COOBITHS ciydaiHoro ombita. CirydaiiHble COOBITHS.
BepositHocT  coOBbITHI. ONBITEI C PaBHOBO3MOXKHBIMH 3J€MEHTAPHBIMH
cobprtsimMu.  Comywaiiueiii BeIOOp. CBsI3b MEXIy MAaJIOBEPOSATHBIMH U
MPaKTHYECKU JOCTOBEPHBIMHU COOBITHAMHE B IIPHPOJIE, OOIIECTBE U HAyKeE.

HepeBo. CBoiicTBa A€peBbEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE



BUCSIYEH BEpIIMHBI, CBSI3b MEXKAY YHCIOM BEPIIMH W YHCIOM p&dep.
[IpaBuno ymHoxenus. Pemenne 3agay ¢ momouipio rpagos.
[IpotuBononoxHeie coObITHs. [uarpamma Diinepa. OObenuHeHHE U
nepecedenne coObITHl. HecoBmectHble coObIiTHs. DopMmyna CIOKEHUS
BEPOSITHOCTEH.  YCJIOBHAsT  BEPOSATHOCTb.  [IpaBuino  yMHOXEHUS.
HezaBucumeblie coObITHs. Permenne 3amad Ha HaX0XKICHUE BEPOSTHOCTEH C
MOMOIIIBIO IepEBa CIIy4ailHOro SKCIEpUMEHTA, Auarpamm Jiiepa.

9 KJacc

[IpencraBienne JaHHBIX B BHAEC TaOnHi, JAWarpaMM, rpaduKoB,
UHTEpIpeTalusl AaHHBIX. UTEeHHEe M MOCTpOCHHE Tabul, Juarpamm,
rpaMKOB MO PEAIbHBIM TaHHBIM.

[lepecranoBkn u Qaxtopman. CoyeTaHHS W UYHCIO COYETAHHU.
Tpeyronbuuk Ilackans. Pemienwe 3agad ¢ HCIOJIB30BAHUEM KOM-
OMHATOPUKH.

I'eomerpuyeckast BeposiTHOCTh. Cly4aifHbll BBIOOP TOUKH U3 QUTYPHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbrtanue. Yenex u Heynaua. Cepus UCHBITAaHUM 10 MEPBOrO ycmexa.
Cepus ucnbitanuii beprymm. BeposTHocTH COOBITHI B CEpUH MCIIBITAHUN
bepuymnu.

CnyuaiiHas BenMYMHA M paclpesencHue BepoaTHocTed. I[Ipumepst
MaTEeMaTHYECKOT0 OXHUJIAHUS KaK TEOPETHYECKOTO CPEJHEro 3HaueHUs
BEJIMUMHBL. MaTremMaTHYecKoe OXKWJAHUE U JUCHEPCUS  CIydallHOM
BEJIMYMHBI «YMCIIO YCIIEXOB B CEPUU UCIIBITAHNN bepHymmmy.

[lonsitne o 3akoHe Oonplinx uyucen. M3mepeHue BeposiTHOCTEH ¢
MOMOILBIO YacTOT. Poib M 3HaueHHe 3aKoHa OOJIBLIMX YHMCEN B MPUPOJE U
ob1iecTse.

2 INTAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATHI OCBOEHHS PABOYEM
ITPOI'PAMMBI KYPCA (110 T'OIAM ObYYEHHA)

HpeL[MCTHBIe pe3yJibTaTbl OCBOCHHA KypcCa «BepOHTHOCTL n cra-
TUCTHKA» B 7—9 Kiaccax XapaKTCpU3YyrTCs CICAYIOUNMU YMCHUSMU.
7 KJacc

» Unrats mHMOpPMAIHIO, NPEACTABICHHYI0 B TabiMIaX, HA JHarpaMMax;
NpeACTaBIsITh JaHHble B BHIE TaOJMI, CTPOUTH JAHATPAMMBI
(cronbuKoBBIe (CTONOUATHIE) U KPYTOBBIE) IO MACCHUBAM 3HAUCHHH.



OnuceiBaTh M HMHTEPHPETHPOBATH pealibHbIE YHCIOBHIE JaHHBIC,
MpeJcTaBieHHbIC B TAOIHMIAX, HA JUarpaMMax, rpaukax.

Hcronp30BaTh ISl ONMCAHUS JAHHBIX CTATHCTHYECKNE XapaKTePUCTHKU:
cpemHee apupMETHUYSCKOe, MeJuaHa, HauOOJbIlee W HAMMEHBIICE

3HA4YCHUs, pasMax.

Nwmets mpencrapieHne o caydyaHON M3MEHYMBOCTU Ha MPHUMEPAX IICH,
(bM3UYEeCKUX ~ BEIWYMH, AHTPOTIOMETPHUYCCKUX  JTAHHBIX; HMETh
MPEACTABICHUE O CTATUCTUYECKON YCTOMYHBOCTH.

Kj1acc

WzBnekats 1 mpeoOpa3oBEIBATh HHPOPMAIIHIO, IPECTABICHHYIO B BUIE
Ta0JIUI, auarpamm, rpa@uKoB; MPEACTABIIATh JaHHBIC B BUJIC TaOJIHII,
auarpamm, rpadukos.

OmnuceiBaTh JaHHBIE C TOMOIIBID CTAaTHCTHYSCKMX TIOKa3aTeNei:
CpeIHMX 3HAYECHUH W MEp pacceuBaHHUs (pa3max, AHUCIEPCUs U
CTaHJIAPTHOE OTKJIIOHEHHE).

HaxoguTh 4acTOTBI YHCIOBBIX 3HAYCHUH W YAaCTOTHI COOBITHH, B TOM
YHCIie TI0 pe3y/IbTaTaM U3MepeHU 1 HAOII0ICHHIA.

HaxomuTh BepoOATHOCTH CIy4allHBIX COOBITHH B OMNBITAaX, 3HAs
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITUH, B TOM UYHCJIE B OIBITAX C
PaBHOBO3MOXXHBIMH YJIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3zoBaTh rpaduueckue MOAENH: JIEPEBO CIyYalHOrO JKCIe-
PUMEHTA, AMarpamMmsl Diliepa, YucaoBas NpsMast.

OnepupoBaTh NOHITHSIMH: MHOXECTBO, IOJAMHOYECTBO; BBINOIHITh
omepallud  HAaJl  MHOXECTBaMHU: o0beIMHEHUE,  TEePeceUYeHNUE;
MIePEYHCIIATE YJIEMEHTHI MHOYKECTB; IPUMEHSTH CBOHCTBA MHOYKECTB.
Hcnonp3oBaTh rpaduveckoe MpeaCcTaBICHUE MHOKECTB U CBA3CH MEKIY
HAMH JJI OTIICAHUS TPOTIECCOB U SIBJICHHM, B TOM YHCIIC TIPH PEIICHUH
3aJ1a4 U3 JPYTrux y4eOHBIX MPEAMETOB U KYPCOB.

KJ1accC

W3Bnekate M mpeoOpa3oBeIBaTh WHGOPMAIWIO, MPEICTABICHHYIO B
Pa3IMYHBIX HWCTOYHMKAX B BHJAE TaOlUI, AWarpamMm, TpaguKoOB;
MPEICTABIATh JaHHbBIC B BU/E Ta0JIHUII, fUarpamMm, rpad)ukos.

Pemate 3amaun opraHW30BaHHBIM IEpeOOPOM BapHAHTOB, a TaKkKe C
HCIIOTH30BAaHNEM KOMOMHATOPHBIX IIPABUI K METO/IOB.

Hcmonp30BaTh onucaTeNIbHBIC XapaKTEePUCTUKH JIJIST MACCHBOB YHCIIOBBIX



JaHHBIX, B TOM YHCJIE CPENHUE 3HAUCHUSA U MEPBI PACCEUBAHUS.
» Haxomutp dYacToTel 3HaueHW W 4YacTOTHI COOBITHS, B TOM YHUCIE
MOJIB3YACh pe3yabTaTaMy MPOBENEHHBIX U3MEPEHUH 1 HAOIIOICHHUH.
= Haxomgute BeposTHOCTH Ciy4yailHBIX COOBITWH B M3YYEHHBIX OIBITAaX, B
TOM 4YHCIE€ B OIBITaX C PaBHOBO3MOXKHBIMU  3JI€MEHTapHBIMHU
COOBITHSIMH, B CEpPHUAX HCIBITAHUM A0 NEpBOro YyCIexa, B CEpusx
ucnelTaHuil beprymum.

= MeTh mpencTaBieHHEe O CAydyalHON BEIMYMHE U O PACHpPECICHUU
BEPOSATHOCTEM.

= ViMeTh mpezacraBieHre O 3aKOHE OONBIIMX YHCET KaK O IMPOSBICHUU
3aKOHOMEPHOCTH B CIy4YaiHON M3MEHYUBOCTH M O POJIH 3aKOHA OOIIBIIIX

qrcel B IPUPOJIE U OOIIeCTBe.



3.TEMATUYECKOE IIJTAHUPOBAHHME YYEBHOI'O KYPCA (I10 'OIAM OBYUYEHUSI)

7 kjaacc (ue menee 34 v)

Ha3sanmne 20P
XapakTepHCTHKA e TeJbHOCTH
pasaena (TemMbl) OcHoBHOe coepKaHue
(4HCJI0 YACOB) 00yuaonxcs
IIpencraBienne [IpencraBnenne nanHpix B Tabmu- | OcBamBath cmoco0bl mnpenctasinenus | POLI,
JaHHBIX (7 Y1) nax. IlpakTuueckue BBIYHUCIECHUS T10 CTAaTUCTUYECKUX MAHHBIX M YHUCIOBEIX | YUU.PY
TaONUYHBIM JaHHBIM. V3BleyeHWe v | MAacCMBOB C TOMOIIBIO TaOmUIl U
WHTEPIpETalus TAONMYHBIX IaHHBIX. | JUarpaMM C HCIIOJIb30BaHUEM aKTyallb-
[Ipaktnueckas padora « TaOmuIBD». HBIX u BaXKHBIX JTAHHBIX
I'padmaeckoe npecTaBieHe JaHHBIX (memorpaduueckue TaHHbIE,
B BUJIC KPYTOBBIX, CTOJIOMKOBBIX MPOU3BOJACTBO  MPOMBIIUIEHHOW |
(cTonmbuateix) quarpamm. UteHue u CEIIbCKOXO035IHCTBEHHOMN MPOIYKINH,
noctpoenue nuarpamm. [pumepsr 0O0IIIeCTBeHHBIE U IPUPOHBIC SBICHU).
JeMorpapUuecKuX quarpaMm. N3yuath MeTOABI pabOTHI C TAOIHUYHBIMHU
[MpakTudeckas pabora «JlnarpamMmer U rpaduIecKUMU MPeCTaBICHUSMH
JIAHHBIX C TTIOMOIIIBIO IU(POBEIX PECYPCOB
B XOJI€ MPAKTUIECKUX paboT
OnucarenbHasn Uucnoseie Habopbl. Cpennee apud- | OcauBarh  NOHATHS: yucnoBoit | POIL,
craTHCTHKA (8 9) METHUYECKOE. Habop, Mepa IeHTpaibHOW TeHneHiwu | YUU.PY

MeauaHna  YHCIOBOTO Habopa.
Y CTOWYHBOCTH MEIUAHBI.
[Ipaxktnueckas pabora «Cpennue
3HAYCHUS.

HawnGosbiniee 1 HaMMEHbIIIEE 3HAYCHUS

(Mepa meHTpa), B TOM 4YHCIE CpeIHEe
apudmernyeckoe, MeIUaHA.
OnuchbIBaTh CTaTUCTHYCCKUE JAHHBIC C
IIOMOIIBIO CPETHETO apu(hMETHISCKOTO
u MenuaHnbl. Perate 3a1aun.




YUCIOBOTO Habopa. Pazmax

N3yyaTs cBOIiCTBA CPEJIHUX, B TOM
YHUCIIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB, B
XOJIe MPAKTUYECKUX PadoT.
OcBauBaTh MOHATHS: HaWOOJIBIICE U
HauMeHbIlIee  3HAYEHHS  YHCIIOBOTO
MaccuBa, pa3Max.
Pemath 3agaum Ha BEIOOD crioco0a
OTIMICaHUS TAHHBIX B COOTBETCTBHUU C
MIPUPOJION TAHHBIX U TETISIMHU

WCCIIE/IOBAHUS
Cayuaiinas CnyuvaitHass u3MeH4uMBOCTH (mpume- | OcBauBaTh TIOHATHSA: yacrota | POIII,
H3MEHYUBOCTh pe). YacrtoTa 3HaYeHWid B MacCuUBe | 3HA4YCHWHA B MaccuBe  JaHHbIX, | YUU.PY
((Re)) JaHHbIX. ['pynnupoBka. I'ucrorpam- | rpynnupoBKa JaHHBIX, THCTOTPaMMa.
MBI. Crpours u AHAJIM3MPOBATH
[Ipaktnueckas padora «CnywaiiHasi | THCTOrpaMMbl, HOAOHPATD ITOAXOSIIUHA
N3MEHYUBOCTHY iar rpynnipoBKy.
OcBauBaTth rpaduieckue
MIPEJICTaBICHUS Pa3HBIX BUJIOB
Clly4ailHOM M3MEHYMBOCTH, B TOM YHCIIE
C ToMomIbI0 IH(POBEIX pPEcypcoB, B
X0JI¢ TPAKTUICCKON pabOThHI
Beenenue B I'pad, Bepumna, pedpo. Ipenacras- | OcBamBaTh moHsiTHs: rpad, Bepmuna | POIII,
Teopuio rpagos (4 JICHUE 3aJlaydl C IOMOIIBI0 Tpada. rpada, pebpo rpada, crenens | YUU.PY

1)

Crenenb (BaJ€HTHOCTH) BEPIIUHBI.
Uucno pébep u cymMMapHas CTETICHb
BepiiuH. Ilens u nuki. Ilyte B rpa-

(BaJIGHTHOCTH BEPIINHBI), IENb U IIUKJI.
OcBauBaTh NOHSITUSI: TIYTb B Tpade,
JlepoB yTh, 00x011 rpada,




tde. IlpencraBieHme O CBS3HOCTH
rpada. OO6xom rpada (3iIepoB
nyTh). [IpencraBinenue 00 opueHTH-
POBaHHBIX Tpadax

OPHUEHTHUPOBAHHBIN Tpad.

Pemath 3agaum Ha TOUCK CYMMBI
CTereHel BepmHH Tpada, Ha MOUCK
oOxonma rpada, Ha TOWCK TyTeH B
OPHUEHTHPOBAHHBIX Tpadax.

OcBauBaTh C€HOCOOBI TIPEICTABICHUS
3aJad M3 Kypca anreOpbl, TeOMEeTpuH,
Teopun BEPOSITHOCTEN, Ipyrux
MIPEIMETOB C TTOMOIIBIO I'padoB (KapTHI,
CXEMHI, AIIEKTPUIECKUE TETIH,
(yHKIMOHANBHBIE COOTBETCTBHSI) HA
npuMepax

BepositHoCTBb N
4acToTa
CJIy4aiiHOT 0
coobITHS (4 1)

CnydailHBII ONBIT M CIy4ailHOE
coObiTHe. BeposTHOCTH M dacTOTa
coOpITHA. PoJb ManoBeposSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX COOBI-
TUU B TIpHpoJie U B obOmecTBe. Mo-
HETa W WrpajibHas KOCTb B TEOPUHU
BEPOSITHOCTEM.
[IpakTtnueckass paboTa
BBITIA/ICHUS OpJIay

«YacrtoTa

OcBauBaTb NOHATHUSI:  CIIyYailHbIN
OIIBIT u ciryyaitHoe coOBITHE,
MaJIOBEpPOSATHOE U TPAKTHYECKH JO-
CTOBEPHOE COOBITHE.

H3yyaTh 3HAYUMOCTH MAJIOBEPOATHBIX
cOOBITUI B TpPUPOJE W OOIISCTBE Ha

BaYKHBIX IpUMeEpPaAx (aBapun,
HECUaCTHBIE cilydau, 3ammra
nepcoHaNbHONW WH(OpMayu, Tepenava
JTAHHBIX).

H3yuatb pob KJIACCUYECKUX
BEpOSITHOCTHBIX ~ Mojened  (MOHeTa,

WrpajbHas KOCTb) B TEOPHH BEpO-
SITHOCTEM.

PO,
YUn.pry




Haémonath W  M3y4aTh  4acToOTy
COOBITHII B MPOCTHIX IKCIIEPUMEHTAX, B
TOM 4YHCJIE C TOMOIIBI0 HHU(PPOBBIX
pECypCOoB, B X0JIe IPAKTUYECKON padOThI

O060011eHNe, KOH- [IpencraBnenne nanublXx. Ommca- | IloBTOpPSTH W3YYEeHHOE u | POLI,
TPOJb (5 9) TellbHas CTAaTUCTUKA. BeposTHOCTH BbICTPAMBATh CUCTEMY 3HAHMM. YUnu.py
CIIy4aifHOTO COOBITHSI Pemarp 3amaum Ha npencTaBiIeHUE U
ONMCaHWE  JaHHBIX C  IOMOIIBIO
U3YYEHHBIX XapaKTepPHUCTHUK.
OO0cyxaartb npuMepbl  CIyYalHBIX
COOBITHH, MaJOBEPOSTHBIX u
MIPAKTHYECKN JTOCTOBEPHBIX CITy4alHBIX
COOBITHIA, UX POJH B MPHUPOJIC U KU3HU
YyeJloBeKa
8 kiacc
Ha3Banmue 20P
XapakTepHCTHKA eI TeJIbHOCTH
pazaena (TeMbl) OcHoBHOe coep:kaHne
odyuawmuxcs
(umcJi0 YacoB)
IoBTOpEHMe IIpencraBnenue naHHbIX. OnucaTenbHAs MosTopsThH M3ydeHHoe M PO,
Kypca cratuctuka. CiydaiiHas u3MeHUMBOCTb, | DPICTPaHBATL CHCTCMY SHAHHM. YUULPY
7 xracea CpeIHHe YHCITIOBOTO HAGopa. Pemare 3amaum Ha npejcTaBiIcHUE
(4 4) Cnyuaiinbie coObITUs. BeposiTHOCTH 1 M OIHCAHNE JAHHBIX C IOMOIIBIO

gacToThl. Kitaccuueckue MOJACIN TCOpHUU

BepOHTHOCTeﬁZ MOHETA U UrpajbHas KOCTb

M3YYEHHBIX XapaKTEPUCTHUK.
Pemare 3amaum Ha npejcTaBiIcHUE
IPYIIIMPOBAHHBIX JIAHHBIX u




OINKMCAaHUE CIy4ailHOM WM3MEHUYUBO-

CTH.
Pemate 3agaum Ha onpeaencHue
YacTOTHI CITy4alHBIX COOBITHH,
00CyXIeHIE IPUMEPOB CITyYaiHbIX
COOBITHIA, MaJIOBEPOSITHBIX U
MIPaKTHUYECKN JOCTOBEPHBIX
CITy9aifHbIX COOBITHH, UX POJU B
MIPUPOJIE U JKU3HU YETIOBEKA

OnucareabHas Otknonenus. Jlucnepcus YMCcI0OBOTO OcBauBathb nousiTusi: aucrnepcus u | POIII,
CTATHCTHUKA. Habopa. CTaHIapTHOE OTKIOHEHHUE CTaHJapTHOE OTKJIOHEeHue, | YUN.PY
PaccenBanmue YUCIIOBOTO Habopa. J(narpammer HCIIOJIb30BaTh 3TH XapaKTEPUCTUKHU
JaHHBIX (4 1) pacceuBaHus JUTSt OIUCAHUS paccerBaHus
JIaHHBIX.
BouiaBurarb TUIIOTE3bI 00
OTCYTCTBUM WJIM HAJIMYUU CBSI3U IO
JarpaMmam pacCerBaHMS.
CTpouTh IUarpaMMbl PacCEUBAHUS
110 UMEIOITUMCSI TaHHBIM, B TOM YHCJIe
C IOMOINITBLIO0 KOMITBIOTEPA
MHuoxecTBa (4 4) | MHOXECTBO, TOIMHOKECTBO. Omiepariuu OcBauBaTh MOHSITHA: MHOXECTBO, | POIII,
HaJ MHOXKECTBAMU: 00bEeINHEHHE, DJIEMEHT MHOKecTBa, | YUU.PY
nepeceveHue, JOMOIHEHUE. TTOJIMHOKECTBO.
CBoiicTBa omepanuii HajJ MHOXECTBAMHU: BuinmosHaTh onepanuu HaJ
MIePEMECTUTEHHOE, coueTaTeIbHOe, MHOKECTBaAMH: 00BeTMHEHUE,

pacnpeacanTCIbHOC, BKIIFOYCHUS.

TMEPECCUYCHUC, JOMOJIHCHHC.




I'paduueckoe npencTaBicHUE MHOXKECTB

Hcnoan3oBaTh CBOMCTBA:
TIePEMECTUTENIBHOE, COUYeTaTeIbHOE,
pacmpenenuTeNbHOe,  BKIIOUYCHUS.
Hcnoan3oBaTh rpaduyeckoe
MIPEACTABIICHUE  MHOXECTB  IIPH
OMHUCAHUU PEAJbHBIX MPOILECCOB U
SIBJICHUM, TpU PEIICHUM 3a7ad W3
JIPYTHX Yy4eOHBIX TIPEIMETOB U

KypcoB
Bepoarﬂocn) OnemeHTapHble  coObITHs. CiyuaiiHbie Ocsangate TTOHSATHS: POL,
CJIYyYaiHOro COGBITHS. BraronpustcTayomue | OIEMEHTapHOE cobObITHE, ciydaiiHoe | YUU.PY
coobITHs (6 U) SleMeHTapHbIe COOBITHA. BepoATHOCTH coOBITHE Kak COBOKYITHOCTb
ONMaronpHUATCTBYIOIIMX

coObITUH. ONBITEI C PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU
coObITHsIMU. CityyaiiHBIN BBIOOD.
[Mpaktudeckas padora «ONbBITH C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMI

AJIEMEHTAPHBIX COOBITHH, paBHOBO3-
MOJKHBIE 3JIEMEHTAPHBIE COOBITHS.
Pemate 3agaum Ha BBIYMCICHHE
BEPOSITHOCTEN cOOBITHI o
BEPOATHOCTSAM 3JIeMEHTapHBIX
COOBITHIA CITy9aifHOTO OTIBITA.
Pemate 3agaum Ha BBIYHCICHHE
BEPOATHOCTEH COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMHU JJIeMEeHTap-
HBIMH COOBITHSIMHM, B TOM YHCIIE C
MTOMOIIIBIO KOMITBIOTEPA.
IIpoBoauTe W HM3y4aThb ONBITHI C
PaBHOBO3MOKHBIMHU




DJIEMEHTAPHBIMH  COOBITHAMH  (C
HCIOJIb30BaHUEM MOHET, HIPaIbHBIX
KOCTeH, Apyrux mojeneil) B Xxone
MPaKTUIECKOH padOThI

BBeaenue B Jlepeo.  CBoiicTBa  nepeBa:  eTuH- OcBanBaTh MOHSITHSI: AcpeBo Kak | POIII,
Teopuio rpagoB CTBEHHOCTS myTH, CYIIECTBOBAHHE rpad Oe3 mmkia, BUcsdas BepmuHa | YUU.PY
() BHCSYEH BEPIIMHBI, CBSI3b MEXKIY YHCIOM (mct),  BeTBh  jlepeBa, TYTH B
BepiMH M umciom pébep. Ilpasumo | ACPEBE, HMAMCTp JIepesa.
YMHOKEHHS N3yuarts CBOHCTBA  JiepeBa:
CYLIECTBOBAHUE BUCSYCH BEPILIUHEI,
€JIMHCTBEHHOCTD MyTH MEXKLY JBYMsI
BEPIIMHAMH, CBSI3b MEXIY YHCIOM
BEpILUH U YUCIIOM pEdEp.
Pemars 3agaum Ha TOWCK W
MepeyuclieHne IyTel B JiepeBe,
OTIpejieNieHHe YWClia BEPIIWH WIIH
p€oep B nepeBe, 00X0j OMHAPHOTO
JepeBa, B TOM  4YHCIE  C
MTPUMEHEHUEM MPABUIIA YMHOKESHUS
Cayuaiinble TIpOTHBOMONOKHOE COBBITHE. JHarpaMma OcBauBath mnoHATHA: B3aumHo | POII,
co0bITHS (8 4) Ditnepa. OGbeIUHEHHE H epeCeueHHe MPOTUBOIIOI0KHbBIE cobpiTus, | YUU.PY
COOBITHH. HecoBmecTHEBIC COOBITHSL. orcpanin Hax COObITHAMH,
dopMynia  CIOKEHHS  BEpPOSTHOCTEIA. 06I’eﬂmfeHHe 1 HepeceucHne
[IpaBuno  yMHOXKEHHS  BEPOSTHOCTEH. CO§I’ITHH’ auarpamva - Ofinepa
Venosnas BeposthocTs. Hesasucumple | (OH71€pa—BenHa), coBmecTHbIE 1

HECOBMECTHBIC COOBITHSI.




cobprtus. [lpencrasieHuwe ciaydaifHOTO
JKCIIEPUMEHTA B BUJIE IepeBa

H3yuaTh TeopeMbl O BEpPOSTHOCTU
00BeTMHEHUS JIBYX COOBITHI
(popmynbl  CIOKEHUSI  BEPOSITHO-
creit).

Pemiate 3amauM, B TOM YHCIIE
TEKCTOBbIC 33/1a4ll Ha OTpe/eeHHUE
BEpOSITHOCTEH  OOBbeTUHEHUS U
MEPECeUeHHs COOBITHIH € MOMOIIBIO
YUCJIOBOM  NOPSIMOM,  AMarpamm
Duinepa, (GOpMyJIbl CIOXKCHUS Be-

POSITHOCTEH.

OcBauBaTh NOHATHS: TPABUIO
YMHOXECHU BEPOSITHOCTEH,
yCJIOBHAst BEPOSITHOCTb,

HE3aBUCHMBIE  COOBITHSI  JEPEBO
CITy4aiHOTO OIBITA.

H3yuath cBoilicTBa (ompezeneHus)
HE3aBUCHMBIX COOBITHH.

Pemate 3ana4un Ha omnpenencHue U
HCIOJIb30BaHUE HE3aBUCUMBIX
COOBITHIA.

Pemate  3agaum Ha  TOHCK
BEPOSITHOCTEH, B TOM  YHUCIE

YCJIOBHBIX, C HUCIIOJIB30BAHUEM
JiepeBa CIy4aiHOTO OIbITa
O000menmne, IHoBTOpPSATHL H3Yy4YEHHOE u | POI,

HpeL[CTaBJ'IeHI/Ie JAaHHBIX. OnucarenabHas




KOHTPOJIb (4 4)

CTaTHCTHKA.
ClIy4aliHOTO
KOMOWHATOPUKH

I'padwr.
cOOBITHS.

BepositHOCTh
DII€MEHTBI

BBICTPAUBATh CHCTEMY 3HAHUI.
Pematp 3agaum Ha TpeacTaBICHUC
A OIMCAaHHWE JAaHHBIX C IIOMOIIBLIO

M3yYEHHBIX XapaKTEePHUCTHK.
Pemiath 3agaYd C TpPUMEHEHHEM
rpados.

Pemate 3amaum Ha HaxXoXXJIeHHUE
BEPOSITHOCTU CIIy4alHOI'O COOBITHS
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHUCIIE B ONBITaX C
PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSAMM.
Pemate 3amaum Ha HaXoXJIeHHE
BEPOATHOCTCH  OOBCHMHEHUSI  H
nepeceyeHus: COOBITHI, B TOM YHCIIE
HE3aBUCHMBIX, C HCIOJIb30BAaHHEM
rpadMuecKuX  TMPEACTaBICHUH U
JiepeBa CIy4aiiHOro OIbITa.

Pemathb 3agaum Ha mnepeyuciieHHUE
KOMOMHAIWK (4Hcia MepecTaHOBOK,
Yyciia COYETaHNH), Ha HaXOXKJeHHE
BEpOATHOCTEN COOBITHI c
MPUMEHEHHEM KOMOWHATOPUKH, B
TOM 4YHCIIE C HCIIOJb30BaHUEM
TpeyroabHuKa [Tackans

YUn.pry




9 xiacc

Ha3Banue pa3zaesia
(Tembl) (4McI0
4aC0B)

OcHoBHOe coiep:kaHne

XapakTepHCTHKA 1eSITeJIbHOCTH
o0yyarumuxcst

30P

IToBTOpEHUE
Kypca

8 kiacca
(4 9)

[pencrasnenne ganusix. Omnuca-
TeJbHas craTucTHKa. Oneparuu
Haj coObITUAMU. He3aBucumMocThb
COOBITHI

IloBTOPSITH H3yueHHOE U BBICTPAUBATH
CHCTEMY 3HAHMM.
Pemars 3agaum Ha mnpeacTaBiIeHUE U
OIMCAaHNE AaHHBIX.
Pemiate  3amaum Ha  HaxOXKICHHE
BEPOSITHOCTEH 00BeTUHEHUS u
nepeceueHus: COOBITHI, B TOM YHCIIE
HE3aBUCHMBIX, c WCTIOJIb30BaHUEM
rpadUuecKuX MpeACTaBICHUH H JiepeBa
CIIy4ailHOrO OmbITA.
Pematb 3aga4m Ha epeyrcIeHNE
KOMOMHaNu# (4rciia nepecTaHOBOK, YHCIa
COUETaHMi), Ha HAX0XKJIEHHE BEPOATHOCTEN
COOBITHI ¢ MPUMEHEHHEM KOMOMHATOPHKH, B
TOM YHCJIE C HCIOIb30BAHNUEM TPEYTOIbHUKA
ITackass

POIII,
YUN.py

JJIeMeHTLI KOMOU-
HAaTOpUKH (4 1)

KomOnHaTopHOE TIPaBHIIO YMHOXKE-
Hus. [lepecranoBku. dakropuan.
CoueTaHus ¥ YUCIO COUYETAaHUH.
Tpeyronbnuk [Tackans. [IpakTuye-
ckas pabora «BrruncieHue BeposT-
HOCTEH C MCIIOJIb30BaHHEM KOMOU-

OcBauBaTh MNOHATHUA: KOMOWHATOPHOE
MpaBWJIO  YMHOXEHHS,  yHOPSIOYEHHas
mnapa, TpoWKa OOBEKTOB, IEPEeCTaHOBKa,
(hakTopran umcia, COYETaHWE, YHUCIO
coyeTaHui, TpeyrojapHuk [lackais.

Pemate  3amaum = Ha  IIEpeUUCIICHUE

PDIII,
YUYU.PY




HATOPHBIX (PYHKIUH 3JIEKTPOHHBIX
TaOIHUIDY

YIOPSOYCHHBIX Map, TPOEK, IepEUnCIICHIEe
MEPECTAHOBOK M COYCTAHHH 3JICMEHTOB
Pa3IMYHBIX MHOKECTB.
Pematnb 3aga4n Ha IPUMEHEHHE YUCIIA
coveTaHMi B anredpe (CokparéHHoe
yMHOXXeHHe, OnHOM HploToHa)
Pematnb, npuMeHsiss KOMOMHATOPUKY,
3a]]a4d Ha BBIYHCIICHUE BEPOSTHOCTEH, B TOM
YHCIIe ¢ TIOMOIIBIO AJICKTPOHHBIX TAOIUI] B
XO0JIe MPAKTUYECKOH paboThI

I'eomeTpuueckas
BEPOSITHOCTH (4 1)

['eomeTpuryeckast BEpOSITHOCTD.
CrnyuaitHpI#t BBIOOp TOUKH W3
(urypsl Ha MIOCKOCTH, U3 OTPE3Ka,
W3 AYTU OKPYKHOCTH

OcBauBaTh IIOHATHE FCOMCTpH‘-ICCKOfI
BEPOATHOCTH. Pematp 3aJ1a49un Ha
HaXOXJICHHUEC BepOHTHOCTCﬁ B OIIbITax,

MPEJICTaBUMBIX KaK BBIOOp TOYEK M3 MHO-
rOyrojbHHMKa, Kpyra, OTpe3Ka WM Oyrd
OKPY>KHOCTH, YUCJIOBOT'O MPOMEKYTKA

PDIII,
YUU.PY

HUcnbiTanusa
Bepnyanu (6 4)

Ucnerranue. Yenex u Heynada. Ce-
pYsl UCIIBITAHUM 10 TIEPBOTO
ycnexa. Mcnbitanus bepryiim.
BepositHOCTH COOBITHII B cepun
ncnpITaHuil bepHysum.
[IpakTuueckas padbota

«H cnprrannsa bepryn»

OcBauBaTth MOHSATHS: WCIIBITAHUE,
JJIEMEHTAPHOE COOBITHE B  HCIBITAHHU
(ycmex W Heynauda), cepus HCIBITAaHUH,
HACTYIUIEHHE IIepBOro ycmexa (HeyJauu),
cepus UcbITaHUK bepHyim.

Pemate  3agaum  Ha  HaxoXJAEHUE
BEPOATHOCTEN coObITHI B cepum
UCTIBITAHUM IO TIEPBOTO YyCIexa, B TOM
quciae ¢ NpUMEHEHHWEM (DOPMYIbI CYMMBI
TE€OMETPHUYECKON MTPOrPECCHH.

PDIII,
YUI.PY




Pemate  3agayM Ha  HaxOXJICHUE
BEPOSITHOCTEH DJIEMEHTApHBIX COOBITHI B
cepuu HCIIBITAaHUI bepnymnu, Ha
HAaxXO0X/ICHUE BEPOSITHOCTU OIPEAEIEHHOTO
YyHuClla YCIEXOB B CEpUH  HCIBITAHUI
bepuymn. HN3yuars B xoze
NpaKTH4YecKoil padoThI, B TOM 4HCIE C
MOMOILBI0 IU(POBBIX PECYpPCOB, CBOICTBA
BEPOATHOCTH B CEpUM  HCIBITAaHUHI
beprymum

Cayuaiinas
BesuuuHa (6 )

Cry4JaifHasi BeTMUUHA U
pacrpenesieHue BepOSTHOCTEN.
MatemaTHuecKoe OKUJaHue 1
JIACIIEPCHS CIlyYaiiHON
BenMYUHBL. [Ipumepsl
MaTeMaTHYECKOTO OKUJIaHUS KaK
TEOPETUUYECKOT0 CPEHETO
3HAYCHUS BEJIUYUHBI.
ITonsTre 0 3aKoHE OOJBIINX YHCE.
M3MepeHne BEposITHOCTEN C TIOMO-
mpto yacTot. [IpuMeHeHure 3aKoHa
OOJIBIINX YHCEN

OcBOUTH MOHATHA: CIyd4aiiHas BEJTUYMHA,
3HAUCHUE Cy4yalHOI BEJINYUHBI,
pacnpenesieHre BEpOsITHOCTEN.

H3yyarp ®  o00cyxkIaTb  IPHUMEpPHI
JUCKPETHBIX W HENPEPBIBHBIX CIIy4alHBIX
BeIMYMH  (pocT, BeC  Yelo0  BEKa,
YUCJIEHHOCTh HACEJIECHHUS, JIPyrHe N3MEeHYH-
Bbl€ BEJIMYUHBI, pPacCMaTPUBABIINECS B
Kypce CTaTUCTHKH), MO/JIETBHBIX
CIIy4alHbIX  BEJIUYMH, CBA3aHHBIX CO
CIIy4aiflHBIMH OTIbITaMH (OpOCcCaHne MOHETHI,
UTpaIbHON KOCTH, CO CITy4alHBIM BEIOOpOM
U T. H.).

OcBauBaTh MOHATHA: MaTeMaTHYECKOE
OKHJAaHWE CIydyallHOW BEJIWYMHBI  Kak
TEOPETHUUECKOE cpeaHee 3HAUYECHHE,

PDIII,
YUU.PY




JIUCTIEpCHsl  CIy4YallHOM BEJIMYMHBI  Kak
aHAJIOT JVCTIEPCHH YHCIOBOTO Habopa.

Pemare  3agaum  Ha  BBIYHCIIEHUE
MaTeMaTUYECKOro OXKUJAHUS U JTUCIEPCUU
JUCKPETHOM CiyyallHOM BEJIMYMHBI IO
3aJIaHHOMY DAaCIIPEJICNICHNI0, B TOM YHCIIe
3a/la4, CBSI3aHHBIX CO CTPaxOBaHHUEM U

JIOTEPESMH.

3HAKOMUTBCS c MaTEeMaTHYECKUM
OXKMJAaHUEeM M JHCIIepcHed HEKOTOPBIX
pacnpezeneHuil, B TOM qucie

pacmpenesieHuss  CIy4yalHOH  BEJIUYMHbI
«YUCIIO YCIEXOB» B CEPUU HCIBITAaHHA
Bepuymu. U3ywyarh yactory coObITHS B
MTOBTOPSIFOIIMXCS CIIYYaHBIX OTBITAX Kak
CITy4aifHyt0 BEIMYHHY.

3HAKOMHUTBCS C 3aKOHOM OOJBIINX YHUCET
(B popme bepHymn): mipu 6OIBIIOM YHCTIE
OTBITOB YacTOTa COOBITHS OJNHM3Ka K €ro
BEPOSTHOCTH.

Pematnb 3aaum Ha M3MepeHue
BEPOATHOCTEN C IIOMOIIBIO YACTOT.
O06cykaaTh POJIh 3aKOHA OOJBIITUX YNCEN B
000CHOBaHUHU YaCTOTHOTO MeToJIa
H3MEPEHUs BEPOSITHOCTEH.

O0cy:k1aTh 3aKOH OOJIBIIMX YHCENT Kak




IIPOABJICHUC CTaTUCTHYECKOMN
YCTOP‘I‘II/IBOCTPI B HU3MCHYUBLIX SABJICHHAX,
POJib 3aKOHa OOJIBIINX YHCET B mpupoac nu
B JKM3HH 4YCJIOBCKA

O06o00menue,
KOHTpPOoJb (10 )

Ipencrasienue nanneix. Onwca-
TENbHAs CTATHCTHKA. BeposSTHOCTH
CIIy4aiflHOTO COOBITHSI. DJICMEHTHI
koMOuHaTopuku. CiyJaifHbie
BEJIMYHMHBI U PACTIPEICICHUSI

IloBTOpPSITE H3Yy4EHHOE M BBLICTPAUBATH
CHCTEMY 3HAHMM.
Pemate 3agayuM Ha I@penCTaBlIEHUE U
ONHMCaHUE TaHHBIX.
Pemate  3agaum Ha  HaxXOXJACHHUE
BEPOSITHOCTEH COOBITHH, B TOM YHCIE B

OTIBITaxX c PaBHOBO3MO>KHBIMHU
JJIEMEHTAPHBIMU COOBITHSIMH,
BEPOSITHOCTEH 00BeTUHEHUS u
nepeceueHust COOBITHUH, BBIYUCIISTh

BCPOATHOCTHU B OIIbITaX C CCPUAMU cnyqaﬁ—
HBIX MCIIBITAHUI

POIII,
YUN.py
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