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MNOSICHUTEJbHAA 3AIIMCKA

OBIIASL XAPAKTEPUCTUKA VYEBHOI'O IIPEAMETA «MATEMATHKA»

PaGouass mporpamma mo maremMaTtuke s oOywarmuxcs 5—9 kmaccoB paspaboraHa
Ha ocHOBe DenepalibHOTO TOCYAAapCTBEHHOTO 00pa30BaTEIBbHOIO CTaHJapTa OCHOBHOTO
obmero oOpazoBaHUsl € yIETOM U COBPEMEHHBIX MHPOBBIX TpeOOBAaHUM, MPEABABIIS € MBI X
K MareMaTH4ecKkoMy oOpa3oBaHHMIO, W TPAAULUUI POCCHICKOTO OOpa3oBaHHs, KOTOPHIE
o0ecrieynBalOT OBJAJEHUE KIIOYEBBIMU KOMIETEHIIUSAMHU, COCTABIAIOMIUMH OCHOBY JJIs
HENpPEephIBHOTO 00pa30BaHUs M CaMOPa3BHUTHUS, a TaKKe LEIOCTHOCTh OOIIEKYJbTYPHOTO,
JUYHOCTHOTO W TIO3HABATENBHOTO pa3BUTHs oOydaromuxcs. B paboueil mporpamme
yuTeHbl ujeu u nonoxkeHus KoHmenuuu pasBUTHS MaTeMaTHUYeCKOTOo o00pa3oBaHUS B
Poccuiickoii ®enepaunuu. B smoxy nudpoBoil Tpanchopmamuu Bcex chep ueIoBEYECKO U
JeATeTbHOCTH HEBO3MOJXKHO CTaTh OOpa3OBaHHBIM COBPEMEHHBIM 4YelOBEKOM 0e3 0a3oBOi
MaTeMaTHYECKOW TMOArOTOBKHU. YXe B IIKOJIE MaTeMAaTHKa CIYXUT OMOPHBIM MPEAMETOM
UL M3Yy4eHUS CMEXHBIX JIUCHUIIIMH, a I[OCle IIKOJbl pealbHOW HE00XO0AUMOCTHIO
CTAaHOBUTCS  HENpepbIBHOE  oOpa3oBaHHMe, UYTO TpedyeT TMOJHOLIEHHOW  0a3oBOH
o0meobpa3zoBaTeNbHONW  MOATOTOBKHM, B TOM 4HclIe M MareMaTH4Yeckod. ITo
o0yCIIOBJIEHO TeM, 4YTO B HamM JHUA pacTéT uucio npodeccuit, CBS3aHHBIX C
HEMOCPEICTBEHHBIM TPUMEHEHHWEM MaTeMaTUKu: u B chepe SKOHOMHKH, W B OusHece,
U B TEXHOJIOTMYECKHUX O0NacTsAX, W Jake B ryMaHUTapHbIX cdepax. Takum obOpazom, Kpyr
MIKOJIbHUKOB, JUIS KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYHMMBIM
OpeIMETOM, pacCIIIpPSIETCs.

[lpakTyeckass TMONE3HOCTh MaTeMaTHKH OOycioBJieHa TeM, uTo €€ MNpeAMETOM
ABISIOTCS (yHIaMeHTaJbHBIE CTPYKTYphl HAIIero MHUpa: MPOCTPAaHCTBEHHBIE (OPMBI H
KOJIMYECTBEHHbI€ OTHOUIEHHS OT MPOCTEHIIMX, YCBAMBA€MBIX B HEHNOCPEJACTBEHHOM
OIBITE, /0 JOCTAaTOYHO CJIOXKHBIX, HEOOXOJMMBIX I PAa3BUTHUS HaydHBIX W MPHUKIIAJHBIX
uneii. be3 KOHKpETHBIX MaTeMaTHYECKHWX 3HAHUHM 3aTpyAHEHO MOHUMaHHE TMPUHIUIIOB
YCTpOMCTBAa M HCHOJIB30BAHUS COBPEMEHHON TEXHHKH, BOCIPUSTUE U HHTEPIpETAIl U
pasHOOOpa3HOMl  couMaiabHOM, SKOHOMHY €CKOH, MOJIMTHUYEC KO U uHpopmanum,
Maiod P pEeKTUBHA TOBCEIHEBHASA TMpaKTHUECKas [eITeIbHOCTh. KaxmomMy 4dYeloBeKy B
CBOCH JKM3HHM TMPUXOJUTCS BBIMOIHITH PacdE€Thl M COCTABJISATH aNTOPUTMBI, HAXOOUThH U
OPUMEHSATHh (OPMYIBI, BIaJETh MPAKTUYECKUMHU NPUEMAMH TEOMETPUUYECKUX HM3MEPEHHU I
U TIOCTPOCHHUH, 4YUTaTh HWHPOPMANHUIO, TMPENCTABICHHYI B BHUJIC TaOIHIl, AWarpamMMm u
rpauKOB, XUTh B YCIOBHUSX HEONPEICNEHHOCTH U MOHMMATh BEPOSTHOCTHBIM XapakTep
CIIydalHBIX COOBITUM.

OmHoBpeMEHHO C pacmiupeHueM chep NPUMEHEHUS MaTeéMaTHUKH B COBPEMEHHOM
o0mecTBe BcE€ Oonee BaXHBIM CTAaHOBUTCSA MareMaTHYE€CKUW CTWIb MBIIUICHUS,
OpPOSIBIISIIOIIUNCS B OMNPEACIIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce wm3ydyeHHs
MaTeMaTUKU B apceHajl NpUEMOB UM METOJOB MBIIUICHHSI 4YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIIHUS W JeAyKIHs, OOOOIIEHWE M KOHKpE TH3allusl, aHaIu3
U CHHTe3, KIacCuUKaUsg ¢ CHCTeMaTu3allus, abCTparupoBaHHME ¢ aHAJIOTHSI.
OObeKkThl MaTeMaTUYeCKHUX yMoO3a KIIOYeHUH, TmpaBujia HUX KOHCTPYUPOBAHU A
pPacKpbIBAlOT MEXaHM3M JIOTHYECKHX I[OCTPOEHHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHU S
dbopMynupoBaTh, OOOCHOBBIBATH U HOKA3bIBAaTh CYXKICHHSI, TEM CaMbIM Pa3BUBAIOT
JJOrH4ecKoe  MbluieHue. Bexaymass  pojb  NpUHAMJIEKUT MaTeMaTUKE ©U B
(bopMupoBaHUM AJTOPUTMHUYECCKON KOMIIOHEHTHI MBIIUICHUS W BOCIIMTAHUU YMEHHU
JICWCTBOBAaTh IO 3aJaHHBIM  JITOPUTMaM, COBEPHICHCTBOBATH  HM3BECTHBIE |
KOHCTPYHpPOBaTh HOBbe. B mpouecce pemeHus 3aady — OCHOBOM  yueOHOU
NIEeATeIbHOCTH Ha YypOKax MaTeMaTHKH — pPa3BUBAIOTCsI TakKe TBOpYECKass |
NPUKITaJIHAsT CTOPOHBI MBIIUICHHUS.

OOyuenue MaTeMaTHKe JaéT BO3MOXKHOCTH pa3BUBaTh Yy 0Oydar MIUXCsST TOYHYIO,
palmoHaIbHYI0 W WHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh HaumboJiee MOAXO] S U e
S3BIKOBBIC, CHMBOJIMYECKHE, TpaUIecKue CpeAcTBa Uil BBIPAOKCHUS CYXKICHHUH |



HaAIJISIAHOTO MX OPEJICTaBJICHUS.

HeoOXoauMMBIM KOMIOHEHTOM OOIIEH KyabTypbl B COBPEMEHHOM TOJKOBAHUU SBIAETC s
obmee 3HAKOMCTBO C METOJAaMM IO3HAHUS JACHCTBUTENBHOCTHU, MpEICTaBICHHUE O
npeaMeTe M MeToJaX MaTeMaTUKHU, HUX OTIMYUM OT METOJO0B JPYrMX €CTECTBEHHBIX U
ITyMaHUTApHBIX HayK, 00 OCOOCHHOCTSX NPUMEHEHMs MaTeMaTHKM JJIs PEelIeHUs Hay4YH bl X
U TpHUKIAaJAHBIX 3amad. Takum oOpa3zom, MaremaTrudeckoe oOpa3oBaHHE BHOCUT CBOM
BKIaJa B GopMHpoBaHHE OOLIEH KyIbTyphl YEIOBEKA.

MN3ydyeHne MaTeMaTUKHU TaKKe CIOCOOCTBYET OSCTETUUYECKOMY BOCHUTAHUIO 4YElIOBEKA,
IIOHMMAHHUIO KpacoThl M U3IIECTBA MATEMAaTHUYECKUX PAcCCyX JE€HHUH, BOCHPUATHIO
reOMETPUYECKUX (OpM, YCBOCHUIO HAECU CUMMETPHH.

HE/M W OCOBEHHOCTU WM3YYEHMUA VUYEBHOI'O TIPEIMETA
«MATEMATHUKA». 59 KIACCHI

[lpuoputeTHBIMU HenaMHU OOyuyeHHUs MaTeMaTHKe B 5—9 Kkigaccax SIBISFOTCS:

— GopMupoBaHMEe UEHTPAJbHBIX MareMaTHYECKUX MOHATHH  (4MCIIO, BEIWYHMHA,
reomeTpuyeckass ¢urypa, TepeMeHHas, BEPOATHOCTh, QyHKIHI), OOECIeUYnBaIOIHX
PEeMCTBEHHOCTh U MEPCHEeKTUBHOCTh MAaTeMaTH4YeCKOTro o0pa30BaHMUsA OO0y4dalOUIMXCH;

—TIo/iBeAeHNEe O0ydyaloMIMXCs Ha JOCTYNIHOM JJsi HUX YpPOBHE K OCO3HAHMUIO
B3aUMOCBS3M MAaT€eMAaTUKH M OKPYXKarwIlero Mupa, MNOHMMAaHUE MaTeMaTHKU KaK dYacTH
o0mel KyJbTyphbl YEIOBEYECTBA;

—pa3BUTHE MHTENJEKTYaJdbHBIX M TBOPYECKHX CHOCOOHOCTEH oOyyaromuxcs,
MO3HABAaTEJIbHON AKTUBHOCTH, MCCIEJOBATEIbCKUX YMEHUH, KPUTHUYHOCTH MBINUIEHUS,
UHTEpeca K M3YyYEHUIO MaTEMaTUKU;

— popmupoBaHue  (QyHKIMOHAJIbHOW  MareMaTU4eCKOM  TIpPaMOTHOCTU:  yMEHHU S
pacnmo3HaBaTh MPOSBJICHHUS MaTeMaTU4YE€CKHUX TMOHITHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HCHHBIX CHUTyallMSX W TPU HU3YYCHUU JPYrUX YIEOHBIX TPEIMETOB,
NpOSIBJICHUS  3aBUCHUMOCTEM M 3aKOHOMEpHOCTEeH, ¢opMyaupoBaTh HUX Ha s3bIKE
MaTeMaTHKU M  CO3[JaBaTh  MareMaTH4Ye€CKUE€  MOAEJIHM, MPUMEHSITh  OCBOEHHBI I
MaTeMaTUYECKU anmapar JUId  pelleHUus MPaKTUKO-OPUEHTUPOBAHHBIX 3aj1ad4,
UHTEPNPETUPOBATH U OLEHUBATH MOIyYEeHHBIE PE3yIbTaThl.

OCHOBHBIE JHMHUU COJIEpKaHUS Kypca wmareMaTuku B 5—9 wiaccax: «Uucna w
BBIUUCIICHUS ), «AnreOpa» («AnreOpanueckue BBIPAXKECHU S, «YpaBHEHUs u
HepaBeHCTBay), «Dynkuuny», «'eomerpus» («l'eomeTpuyeckue GUTYpPHI M UX CBOHCTBA»,
«3MepeHne TeOMETPUYECKUX BEIUUYUHY»), «BeposATHOCTh M cTaTHCTUKa». JlaH Hble TMHUU
pasBUBAIOTCS NapaJUIeNbHO, KakJas B COOTBETCTBHHM C COOCTBEHHOW JIOTMKOW, OJHAKO HE
HE3aBUCUMO OJHA OT JPYroil, a BTECHOM KOHTaKT€ M B3aumojeiictBuu. Kpome srtoro, ux
o0beIMHSIET JOrMYecKas  COoCTaBJsioIlasi, TPaIUIMOHHO  MpHCyllas MaTeMaTUKe H
MIPOHU3bIBAIO 1A S BCE MaTeMaTU4ecKue KypChbl U coaepkKaTelibHble  JIMHUH.
CpopmynupoBannoe B DenepalbHOM TOCYIapCTBEHHOM O(R30BAaTEIbHOM CTaHAApTeE
OCHOBHOTO obOmero oOpa3oBaHus TpeOOBaHHE  «yMETh  ONEPUPOBATH  IMOHATUAMU:
omnpejaelieHHe, akcuoma, Teopema, J0Ka3aTelIbCTBO; YMEHHME paclio3HaBaTh HUCTUHHBIE U
JIO’)KHBIE BBICKa3bIBAHUS, MPUBOJUTH NPUMEPHl U KOHTPIPHUMEPBHI, CTPOUTH BBICKA3bIBAHUSA U
OTPUIIaHUS BBICKA3bIBAHMI» OTHOCHTCSA KO BCEM KypcaMm, a (OpPMHPOBAHHUE JOTMYEC KUX
YMEHHMH pacnpenensercs Mo BceM rogaM oOydyeHHs Ha YPOBHE OCHOBHOTO OOILIETO
obpazoBanus. ComepxaHnue oOpa3oBaHHUsS, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yidbTaTaM
ocBoeHusi [IpumepHO#l pabodyeil mporpaMMbl, pacupene€HHBIM IO ToJaM OOy4YeHU S,
CTPYKTYpPUPOBAHO  TakuM  00pa3oMm, uTOOBI KO BCEM OCHOBHBIM, MPUHLUHMIIHAIbHBIM
BOIIpOCaM olyyarouuecs oOpalaiuch HEOJHOKPAaTHO, 4TO0BI OBJIaJlC HU €
MaTeEMATUUYECKUMHU MOHATUSAMU M HaBbIKAMHM  OCYLIECTBJISJIIOCH IIOCIENOBAaTEIbHO U
MOCTyHaTeiabHO, C COONIOJIEHWEM TMPUHIIMIA TPEeMCTBEHHOCTH, a HOBbIE 3HAHUS
BKIIOYAJIUCh B OOUIyI0 CHCTEMY MaTeMaTHM4YeCKUX MpeACTaBIECHUH  oOydaroumiuxcs,
pacmpsis M yrryonsst e€, oOpa3ysi MpoYHbIEe MHOKECTBEHHBIC CBS3H.

MECTO VYEBHOI'O IIPEAMETA «MATEMATUKA» B YYEBHOM IUIAHE

B cootBercTtBUM ¢ Denepa’dbHBIM TOCYAapCTBEHHBIM O0Opa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOTO 00mero oOpa3oBaHUs MaTeMaTHKa SBIAETCS O0sM3aTeIbHBIM MpPEIMETOM Ha



JaHHOM ypoBHe oOpaszoBanusi. B 5—9 xmaccax ywueOHBIN mnpenqmer «MaTteMaTUKa»
TPAAUIMOHHO H3y4YaeTcs B paMKaX cClelyloIuXx ydeOHBIX KypCcOB: B 5—06 Kimaccax — Kypca
«MartemaTtuka», B /—9 Kimaccax — KypcoB «Anrebpa» (BKIrOYas 3JIEMEHTbl CTaTUCTHKH
u Teopuu  BeposTHocTeil) u «eomerpusi». Hacrosmelr nporpamMMod  BBOJIMTC S
CaMOCTOSITENIbHBIA YueOHBIH Kypc «BepOATHOCTH U CTaTUCTHKA».

HacTtosmeit mnporpammoi mperycMaTpuBaeTcs BblJeJeHHE B y4eOHOM IUIaHE Ha
M3ydeHHEe MaTeMaTUKW B 5—O6 Kkrmaccax 5 ydeOHBIX YacoB B HENENIO0 B TE€YEHHE KKJIOTO
roga oOydeHus, B /—9 wmac cax 6 ydeOHBIX 4YacoB B HEACII B TEYCHHE KaKIOTO Troja
oO0yueHnwus, Bcero 952 yyeOHBIX waca.

TemaTnueckoe MIaHMpOBaHHE YYEOHBIX KypCOB M PEKOMEHAyeMOe€ paclipeiesieHue
y4eOHOTO BpeMEHM i HU3y4eHUsS OTACIAbHBIX TEM, TMPEIJIOXKEHHbIe B HACTOS I e
porpaMMe, HaJ0 paccMaTpHUBATh KaK IPUMEPHBIE OPUEHTHUPHI B IOMOIIb COCTABUTEI IO
aBTOpPCKOM paboueill mporpaMMbl M MNPEeXIE BCEro yuurtesaro. ABTOp paboyeill mporpam M bl
BIIpAaBE YBEIMYUTHh WM YMEHBIIUTH IMPELIOXKEHHOE YHUCIO0 YYeOHBIX 4YacoB Ha TeEMY,
9T00Bl yrIyOUTHCS B TEeMaTUKy, Oojiee 3aMHTEPECOBABIIYI YYCHHKOB, WM HAlNpaBUTh
YCUTIU A Ha  TPEeoJIoJIEHHE 3aTpyIHEHUH. Jlonnyctumo TaKxKe JOKaJIbHOE
IepepacnpeeieHue U NEepPecTaHOBKAa DJJIEMEHTOB COJAEpPIKaHMs BHYTPHM JAHHOTO Kiacca.
KonnuecTBO mpoBEpOYHBIX pabOT (TEMAaTHUYECKMM M MTOrOBBIM KOHTpPOJIb KauecTBa
YCBOCHHUSI Y4eOHOTO MaTepualia) U UX THI (CaMOCTOSTEJbHBIE M KOHTPOJbHBIE pPabOTHI,
TECThl) OCTAlOT Cd Ha YCMOTpEHHE YuuTens. Takke yduTedb BIpaBe YBEJIUYHUTH WIHU
YMEHBITUTh YHUCIO Y4COHBIX YacoB, OTBeAEHHBIX B [lpuMepHO pabodeil mporpamme Ha
00001 eHnue, MOBTOPEHHUE, CHUCTEMATHU3alMI0 3HaHUUM oOydarouiuxcs. EAUHCTBEHHBIM, HO
OPUHIUMIHAIBHO BaXHBIM KpPUTEpHEM, SBISIETCA JOCTHXKEHHE pPE3yJIbTaTOB OOy4eHH S,
YKa3aHHBIX B HAcTOSILIEN mporpamme.

INMIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O IPEIMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBULIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpenmeTta «MaTemaTHKa» JODKHO oOecledyuMBaTh JOCTHUXKEHHE Ha
YPOBHE OCHOBHOTO o00miero oOpa3oBaHUS CHEAYIOUIMX JUYHOCTHBIX, METalpeIMETHBIX H
MpeAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3ylbTaThl OCBOCHHUS MpOrpaMMbl ydeOHOro mnpeaMera «MaTtemaTukay
XapaKTepU3yH TCH:

[latpnoTHyeckoe BOCIMTAHME:

NpOSIBJI€HUEM HMHTEpeca K NPOLUIOMY M HACTOSUIEMY POCCUHCKON MaTeMaTHuKH,
LEHHOCTHBIM OTHOILIEHUEM K NOCTXKEHHUSAM POCCHHCKUX MATEMAaTHUKOB W POCCHUMCKO U
MaTEMaTUYECKOM MIKOJbI, K HC IMOJIb30BAHUIO OTHUX NOCTIDKCHHH B JPYyrMX HAyKaxX o
NPUKIIAIHBIX chepax.

['paxanckoe ¥ JyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTHIO K BBIOJTHEHHIO OOf3aHHOCTEW TpakJaHWHA U peajiu3allMUd €ro IIpas,
Ope/icCTaBI€eHUEM O MaTeMaTHYeCKHUX OCHOBaX (PyHKIIMOHUPOBAHHUS  Pa3IUYHBIX
CTPYKTYp, SIBJIEHHH, NOpOLEIAyp TpaXIaHCKOTO obmecTtBa (BBIOOpPBI, OMPOCHl M Tp.);
TOTOBHOCTBIO K OOCYXIEHUIO OJSTHYECKHUX NOpoOJIieM, CBSI3aHHBIX C MNPAKTHYECKUM
NpUMEHEHUEM JOCTH)XKEHHUUN HayKd, OCO3HAHHMEM BAXHOCTHU MOPAJIbHO-ITHYECKUX
TMPUHIIATIOB B JIEITEJIBPHOCTH YYEHOTO.

TpynoBoe BocruTanue:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHUE€ B PEIICHUM MNPAKTUYECKUX 3aJay MaTeMaTU4YeCKOWU
HaNMpaBJIEHHOCTHU,  OCO3HAHHEM  BAXHOCTH  MaTeMaTHUYECKOTO oOpazoBaHusi  Ha
NPOTSKEHUU BCEU KHU3HU I YCIIEMIHON NpoQeccHuOoHalbHOW JESITEbHOCTU U Pa3BUTHUEM
HEOOXO/MMBIX yMEHHI; OCO3HAHHBIM BBIOOPOM ¥ TMOCTPOCHUEM WHAUBUAYAIbHOU
TPACKTOPUMU OOpa30BaHUSA H OJKU3HEHHBIX IIJJAHOB C Y4ETOM JIMYHBIX HHTEPECOB U
OOIIECTBEHHBIX TOTPEOHOCTEH.

OCTETHYECKOE BOCIUTAHUE:
CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY M ICTETHUYECKOMY BOCIHPUSATHIO MaTeMaTHYE€CKHX



OOBEKTOB, 3a7la4, pEIIeHUI, pacCyXKICHUI; YMCHHIO BHACTH MaTeMaTH4eCKHE
3aKOHOMEPHOCTHU B MCKYCCTBE.
lleHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAllUE B JICSITEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHbIX MPEACTaBJIECH UM
00 OCHOBHBIX 3aKOHOMEPHOCTSX  pa3BUTHUSA 4YEJIOBEKA, MNPUPOABI M OOLIeCTBa,
MOHMMAaHHEM MaTeMaTUYEeCKOM HayKu Kak cgepbl 4YeJOBEUECKOW JIeATEIbHOCTH,
3TafnoB €€ Pa3BUTHS U 3HAYMMOCTHU JUIS PA3BUTHUS LMBUJIM3ALlMU;, OBJIAJCHHEM S3BIKOM
MaTeMaTUKU M MaTeMaTU4YE€CKOW  KyIbTypOW KaK CpPEACTBOM TO3HAHUS MHPA;
OBJIAJICHUEM TMPOCTEUIIMMU HABBIKAMM HCCJIEIOBATEIBCKON IESTEIIBHOCTH.

Ousnyeckoe BocnHTaHHE, (HOPMHUPOBAHME KYIbTYpPBl 3A0POBbS U 3MOLMOHAIBLHOTO OJIArOMOIydHsL:

TOTOBHOCTBIO MNPHMEHATH MATEMAaTHUYECKHUE 3HAHWSA B HMHTEpEecax CBOEr0 3I0pOBbf,
BEICHUS 37I0pOBOro obOpa3a KHU3HU (3I0pOBOE MNHUTaHUE, COATAaHCHPOBAHHBIH PpPEXKUM
3aHATUM M OTAObIXa, peryiaspHas ¢uU3ndecKass aKTUBHOCTH); CHMOPMUPOBAHHOCTbIO
HaBblKa pedeKCUM, NPU3HAHUEM CBOEro IIpaBa Ha OIMMOKY U TaKOro e IpaBa
JIPyroro 4esjoBeEKa.

OKONOTUYeCKOE BOCIUTAHUE:

OpHMEHTAallMEll HAa NPUMEHEHHE MaTEeMaTHYECKUX 3HAHUW Ui pEIIeHMUs 3a1ad B
00JIaCTH COXpPaHHOCTH OKpYXAalIIed cpelnbl, IUIAHHPOBAHUS IIOCTYIKOB M OILICHKH WX
BO3MOJKHBIX TIOCJIEAICTBUM JUIsI OKpyXarIlel cpenbl; OCOZHAHMEM NIOOAIBHOT O
XapakTepa HSKOJIOTHYECKHUX IPOOJIEM U IyTed HMX pelIeHUsI.

JlmuHOCTHBIE pe3yTbTaThl, O0ECTEUMBAIOMINE AJANTALMI0 O0YYAIOWIErocs K M3MEHSIIOIIMMCS YCIOBUSM
COIMAIBHOM Y IPUPOTHOU CPEIBI:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHUAX HEONPENEINEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU 4Yepe3 MPaKTUUYECKYIO [eATEJIbHOCTb, B TOM YHCIE YMEHHE YUUTHCS Y
Ipyrux e, npuodpeTaTb B COBMECTHOH JAEATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMM U3 OIbITA JAPYTUX;

HEOOXOIMMOCThIO B (OPMHUPOBAHUU HOBBIX 3HAHUUM, B TOM uucie (GOPMYJIUPOBATH
UJed, TOHATHs, TUMOTE3bl 00 O0bEeKTaX M SBJIEHHSIX, B TOM UHUCIE paHee He U3BECTHBIX,
O0CcO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUH UM KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABAaTh CTPECCOBYIO CHTyallHI0, BOCIPHUHUMATB CTPECCOBY IO
CUTyallMI0O KakK BbI30B, TpEOyIOmMi KOHTPMEP, KOPPEKTHUPOBATH IIPUHUMAEM bl
pemieHuss U JedcTBUsl, (QOpMyIHpOBaTh UM OLIGHMBATh PHUCKU UM TMOCJIEIACTBUS,
(bopMupoBaTh OIIBIT.

METAIIPEAMETHBIE PE3VJIbTATDI

MertanpeaMeTHbIE pe3yabTaThl OCBOEHUs IporpaMMbl ydeOHOro npeamera «MaremaTuka»
XapaKTepU3yrTCs OBJIAJICHUEM  VHUBEPCANbHbIMU NO3HAGAMENIbHBIMU  OCUCMBUAMU,
VHUBEPCANbHOIMU ~KOMMYHUKAMUGHBIMU — OCUCMBUAMU U  VHUBEPCATIbHLIMU — PeYSIAMUE H bl M U
oeticmeusamu.

1) Vnueepcanvhvle no3HasamenvHuvle Oelicmeus obecnevusaiom opmuposanue 06a306biXx
KOCHUMUBHBIX NPOYECcco8 00yuarowuxcs (0ceoeHue memooos NO3HAHUS OKPYICAIowe20 Mupa;
npuUMeHeHue N102U4ecKUx, UcCie008amenvCkKux onepayul, ymeHui pabomams c uxgopmayuei).
basoBble JorMyeckue JEUCTBAA:

— BBUBJIATH M XapaKTepU30BaTh  CYIIECTBEHHbIE NPU3HAKKM  MareMaTHYECKHUX
OOBEKTOB, IIOHATHUM, OTHOIICHUN MEXIy MHNOHATUSIMHY; (OPMYIHUPOBATh ONPEJEICHU s
MOHSATUN; YCTaHABIMBATh CYIISCCTBEHHBIH MpHU3HAK KIacCHU(DUKAIMKU, OCHOBAHUS JIJd
000011€eHNsI U CpaBHEHUSI, KPUTEPHUH IIPOBOJIUMOIO aHAJIN3a;

—  BOCHPUHHUMATh, GOPMYyIUPOBATh U NPeoOpa30BBIBATh CYKJACHUS: YIBEpAUTEIbHBIE U
OTpULIaTEJIbHbIE, €AMHUYHBIEC, YaCTHBIE U OOLIME; YCIOBHBIE;

—  BBUBJIATH MaTEMaTU4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOPEYUS B
(pakrax, JnaHHBIX, HAOMIOAEHUSX W YTBEPXKICHUSX; MNOpemiaraTb KpUTEpUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEMN M NPOTUBOPEYUN;

—  JleNaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U MHAYKTH BHBIX
YMO3aKJIIOYEHUM, YMO3aKIIOYEHUHN 110 aHAJIOTHUU;

—  pa3dupaTh JI0OKazaTeJIbCTBA MaTeMaTHYECKMX  YIBEpX JIEHUU (IpAMbIe U OT



IPOTHBHOTO), MPOBOJAHUTH CAMOCTOSITEILHO HECIOXHBIE [OKA3aTEeJIhCTBAa MareMaTHUecC KU X
$akTOB, BBHICTpaMBaTh AapryMEeHTAallUl0, MPUBOJAUTH MHPUMEPbl U  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE PACCYKJECHUS;

—  BBIOMpaTh crnoco® pemeHus yuyeOHOM 3amauM (CpaBHUBATh HECKOJIbKO BapuaHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOAALUMN C Yy4ETOM CaMOCTOSITEIbHO BBIJEJEH HBbIX
KpPUTEPUEB).

ba3oBble WCCenOBaTENbCKIE JICHCTBAS
—  HCHONAb30BAaTh  BOMPOCHl  KAK  HCCIAEAOBATENbCKHM  HMHCTPYMEHT  TO3HAHWU ;
dopMynupoBaTh BONPOCH, (UKCUPYIOIIME MPOTHUBOPE 4YMe, MPOOIEMYy, CaMOCTOSTEIbHO
yCTaHABIHWBAaTh HWCKOMOE W JaHHOe, (GOpMHUPOBATH THIOTE3Yy, apryMEeHTHPOBATH CBOIO
MO3UIINI0, MHEHHUE;

—  TPOBOJIHMTH MO CAMOCTOSTEIbHO COCTAaBICHHOMY IUJIaHY HECIOXHBIH OJKCIEPHUMEHT,
HeOOJIbIIOE HCCIEJN0BAHUE IO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBeKTa,
3aBUCUMOCTEH OOBEKTOB MeXJy CO0OI;

—  caMOCTOSATENbHO (QOpMYIHPOBATH OOOOIIEHHUS W BBIBOJABI IO pe3yjbTaTaM
NpoBeIEHHOTO HaOMIOE€HUS, UCCIeJOBAHUS, OLEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3ylibTaTOB, BBIBOJOB U 0000 HIEHUH;

— TpPOrHO3MPOBATH  BO3MOXHOE  pa3BUTHE  Ipolecca, a TakkKe  BBIIBUTATH
NPEANOJI0KEeHUSI O €ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ mH(popmammeii:

—  BBIBJIATH HENOCTATOYHOCTH W M30BITOYHOCTH MH(POPMAIMH, TAHHBIX, HEOOXOJH M bIX
JUISL pellieHUs 3a7adyu;

—  BbIOMpATh, aHATM3UPOBATH, CHCTEMATHU3UPOBATh U MHTEPIPETHPOBATH HHPOPMAIlH IO
pa3nuYHBIX BUAOB M (GOpM MpelcTaBIICHUS;

— BBeIOMpaTh QopMy TmpeacTaBieHUS HHOOPMALUH W HUUIIOCTPUPOBATH peIllaeM ble
337la4¥ CXeMaMH, JdarpaMMaM¥, HHOW TpauKOW U MX KOMOMHALUSAMU,

—  OUEHHUBATHh HAAEKHOCTb HHPOPMALUU IO KPUTEPUAM, MPEATOXKEHHBIM YUUTEJEM
Wi cGOpMyIUPOBAHHBIM CaMOCTOSTEJIBHO.

2) VHusepcanvhbvie KOMMyHUKamugHbvle Oelicmeus 0becneuusarom c@opmuposanHocms

COYUANBHBIX HABLIKOG 00VUAIOUUX CAL.

Ob6uenue:

—  BOCIPUHHMATh W (QOPMYIHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBUSMH U
HeIsIMU  OOIIeHUS; fACHO, TOYHO, TPaMOTHO BBIpAXXaTh CBOK TOYKY 3pEHHUS B YCTHBIX U
NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAYy peUIeHHs 3aJa4¥, KOMMEHTHUPOBATh
MOJIyd CHHBIH Pe3yibTarT;

— B XoJe oOOCyXJeHHus 3aJaBaTh BOINPOCHl MO CYIIECTBY OOCYyXJaeMOW TEMBHI,
npoOneMbl, pelaeMoil 3ajaud, BBICKa3bIBaTh HJIEH, HAICJICHHBIC HA MOMWCK PEIICHUS ;
COIOCTAaBJISITH  CBOM CYXJIEHUS C CYyKJIEHUSMH  JIpyrHX  Yy4aCTHHUKOB  Jualora,
oOHapy>XHMBaTh pa3jIMuUe€ M CXOJCTBO IIO3UIIUM; B KOPPEKTHOH dopme GopmyIupoBaTh
pa3HoOIrIacHsi, CBOM BO3pPaKCHUSI;

—  TPENCTaBJSATH  pe3yJAbTaThl  pEIICHHsS  3adadyd, OJKCIEPHUMEHTa, HCCIEIOBAHHM S,
IPOEKTa; CAMOCTOSATEIbHO BBIOMpPaTh (opMaT BBICTYNJEHHS C yI€TOM 3aJay Mpe3eHTalUU U
0COOEHHOCTEN ayAuTOpPUH.

CoTpyIHMYECTBO:

— M[OOHMMATh M HCHOJB30BaTh MPEUMYIIECTBA KOMaHAHOW MW WHAMBUIYaJIbHO M
paboThI TIPH PEIICHUH YYCOHBIX MaTEeMaTHYSCKHUX 3a/1a4;

— TMpUHUMATh  1ellb  COBMECTHOW  AEATeIbHOCTH, IUIAHUPOBATH  OPraHU3allH o
COBMECTHOW paboThl, pacrupeneiasaTh BHUAbI padOT, AOrOBapHUBaThCs, OOCYXIaTh MpoOLEcC H
pe3ynbTaTt paboThl; 0000IMIaTh MHEHHS HECKOJBKUX JIIOJACH;

— yyacTBOBaTh B TIpynmoBBIX ¢opmax paboTel (0oOCyXkaAeHHs, OOMEH MHEHUSIMU,
MO3rOBBI€ INTYPMBI W Jp.); BBIIOJHATH CBOIO 4YacTh pPabOTHI M KOOPAMHHPOBATH CBOU
JNEUCTBUS C JPYTMMHU UWICHAMHU KOMAaHIbI; OIICHMBATh KA4eCTBO CBOETO BKIaga B 00 IIH i
OPOAYKT IO KpUTEpUSM, CPOPMYJIUPOBAHHBIM YJaCTHHUKAMH B3aUMOJICHCTBHS.

3) Ynusepcanvnvie pezynamuenwvie Oeticmeusi obecneuusaom QGopmuposarHue  CMblCIO6bIX
VCMAHOBOK U IHCUSHEHHBIX HABLIKOE JTUYHOCTUL.



Camoopranusanusi:

— CaMOCTOATENIbHO COCTAaBIATh IUIaH, AITOPUTM peUIeHMs 3aJauyu (MO €ero 4acTh),
BBIOMpAaTh croco® pemeHuss ¢ Y4ETOM HUMEKOMIUX € pPEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTBI PEIIEHHUU € y4ETOM HOBOU
HHPOPM A UH.

CaMOKOHTpOJIB:

— BJaxeTh crnoco0aMu camMONpOBEpPKHU, CaMOKOHTPOJsS TMpolecca U pe3ylbTaTa
pEIICHUsT MaTeMaTU4YeCKOW 3ajayi;

— MNpPeaBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IPU PELIEHUU 3aJadyd, BHOCHUTH
KOPPEKTHUBBl B JIEATEJIBHOCTH Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAWJIEHHBIX OIMOOK,
BBIBIICHHBIX TPYJHOCTEMH;

— OLIEHHBATh COOTBETCTBHME pe3ylbTaTa JACATECIBbHOCTH IIOCTABJIEHHOM LE€IW U
YCJIOBHUSIM, OOBACHATH IIPUYMHBI JOCTIDKEHUsI WIM HEJOCTHIKEHMs Leld, HaXOIUTh
OoumMOKY, /JaBaTh OLEHKY MNPUOOPETEHHOMY OIBITY.

[IPEAMETHBIE PE3YJIbTATDI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs [IpumepHOil paboueidl mporpaMMBbl MO MareMaTHUKe
MpeJCTABJICHBl MO TojaM OOydeHHsS B CICAYIOMIUX pa3aeliaXx MporpaMMbl B paMKax
OTIIEJIBHBIX KypCOB: B 5—6 Kimaccax — kypca «Martematuka», B /—9 Kmaccax — KypcOB
«Anredpa», «['eomerpusp», «BepoSTHOCTH U CTATHUCTHUKA.

Pa3Burue JIOTUYCCKHUX HpeIlCTaBJ'ICHI/Iﬁ U HABBIKOB JIOTUYCCKOTI'O MbBINUICHU s
OCYIIECTBIISIETCS Ha MPOTSIKEHUHW BceX JieT o0ydeHHUs] B OCHOBHOM IIIKOJIE B paMKax BCEX
Ha3BaHHBIX KypcoB. Ilpenmnosnaraercs, Yro BBITYCKHUK OCHOBHOW IIKOJIBI CMOXET
CTPOUTH BbICKa3bl BAHHUA MW OTPHULAHUA BBICKaSI)IBaHI/Iﬁ, pacrio3HaBaTb HWCTHUHHBIC U
JIO)KHbIC  BBICKAa3bIBaHUSI, MPUBOJIUTH TMPUMEPbl W KOHTPIIPHUMEPHI, OBJIAJCCT
NOHSATHUSIMH: ONpEJIeICHUE, aKchuoMa, Teopema, JI0Ka3aTeIbCTBO — ¢ HAy4YUTCS
HCITIOJIb30BAaTh HX IIPHW BBINIOJTHCHHUH y‘-IC6HI)IX 151 BHeyT-IC6HBIX 3a1ad4.

PABOYASA MPOTPAMMA VYYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KIACCBI

HEJIN M3YYEHUSA YYEBHOI'O KYPCA

[lpuoputeTHBIMU HenAMHU OOydyeHHUS MaTeMaTHKe B 5—6 Ki1accax SIBISIFOTCS:

— mnpopoiKeHue (GOPpMUPOBAHHUS OCHOBHBIX MaTeMaTUYECKUX TOHSATUH  (duclio,
BEJIMYMHA, reoMeTpuyeckKas durypa), obecrieunBar0 MUX MPEeMCTBEHHOCTh u
MEepPCIeKTUBHOCTh MaTeMaTU4ecKoro oOpa3oBaHus 00Oydaro H[UXCSH;

— Dpa3BUTHE HWHTEIJIEKTYalbHBIX H TBOPYECKUX CIOCOOHOCTEW  ofydarommuxcs,
MO3HABATEJIBbHOW AaKTUBHOCTH, MCCIEAOBATEILCKHUX yMEHHUH, HHTEpeca K H3YyYEHUIO
MaTeMaTUKU;

— mnoABeAeHHE O00ydall[MXCid Ha JOCTYNMHOM JUii HHUX YPOBHE K OCO3HAHMUIO
B3aMMOCBS3M MAaTeMAaTHKH W OKPYXKAKIIEr0 MHPA;

— d¢opmupoBanue  (QyHKIMOHAJIBHON  MaTeMaTU4YeCKOW  TPaMOTHOCTH: YMEHH S
pacro3HaBaTh MaTeMaTHU4YE€CKHUE OOBEKTHI B PEAIbHBIX XU3HEHHBIX CHUTyallUsIX, MPUMEHSATH
OCBOCHHBIE yYMEHUS HJs pelleHUs MPAaKTUKO-OPUEHTUPOBAHHBIX 3aJay, MHTEPIpPETUPOBATH
NOJIyYE€HHBIE PE3yJIbTaThl M OLICHWBATh HMX Ha COOTBETCTBHUE IMPAKTUYECKOW CHUTYyalIUU.

OCHOBHBIC JIMHUHM COACPKAHHS Kypca MareMaTHKHW B 5—6 kmaccax — apudMmerndeckas
U TEeOMETpHUEecCKas, KOTOphI€ pa3BHUBAIOTCS MapalielibHO, KaKJIas B COOTBETCTBUU C
COOCTBEHHOU JIOTHKOW, OJHAKO, HE HE3aBUCHMO OJHA OT JPYroi, a B TCCHOM KOHTAKTe W
B3auMoJecTBUU. Takke B Kypce NIPOUCXOIMUT 3HAKOMCTBO C 3JEMEHTaMU anreOpsl U
ONUCATEIbHON CTATHCTUKMU.

N3ydenue apudMeTHUIECKOTO Mareprhajia HAuYUHACTCS CO CHCTEMAaTH3aIllMH M Pa3BUTH
3HaHMM O HaTypaJbHBIX 4YHCIaX, MOJYy4E€HHBIX B HadalbHOW wmKkose. Ilpu »sTOoM
COBEpIII CHCTBOBAHHME BBIYHCIHUTECIBHONW TEXHUKH W GOPMHPOBAHHE HOBBIX TEOPETHUECKU X
3HaHMHW COYETACTCS C Pa3BUTHEM BBIUYUCIHTEIBLHOW KYIbTYpPbl, B YACTHOCTH C OOy4E€HUEM
npocTemuM npuéMaM TPUKUAKA M OIEHKH pe3ydbTaTOB BbhlUMCIeHUU. W3yueHwue



HaTypalbHBIX YHCEJ IMPONOJIKAETCs B 6 KIacce 3HAKOMCTBOM C HAYaJIbHBIMH TIOHSTH S MU
TEOpUU JECIUMOCTH.

Jpyroii KpynmHbIH OJOK B colepXaHUM apu(MeTHUYeCcKOM auMHUM —3T0 ApobOu. Hawamo
n3ydyeHusi OObIKHOBEHHBIX W JECATUYHBIX JpoOeil oTHEceHO K 5 Kiaccy. DTO mepBbIM 3Tal
B OCBOGHUU JpoOei, Korja MNPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM MJESIMH, IOHSITHU MU
Ttembl. Ilpu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX ApoOei B MOJIHOM 00bEME MpEAIIecTBYET
U3YYEHUIO JECAITHUUYHBIX JpoOei, 4YTo ILenecooOpa3HO C TOYKU 3PEHUsS JIOTUKH H3JI0XKEHHU S
YUCIOBOW JIMHUM, KOTJa MpaBHja JIEHCTBUHM C AECATUUHBIMHU JPOOSIMU MOXHO OOOCHOBATbH
YK€ HU3BECTHBIMH alTOPUTMAaMH BBIIOJHEHHUS JACHCTBUUA C OOBIKHOBEHHBIMH JAPOOSMHU.
3HAaKOMCTBO C JIECATUYHBIMHU JApOOSIMH pacHIMPHUT BO3MOXHOCTHU JUIi TOHUMAaHU S
o0y4JaroUMHUCS MPUKIATHOTO TPUMEHEHMsS HOBOW 3alUMCH MpH HU3YYEHUH JAPYTrux
NpeIMETOB M IpU MpPaKTUYECKOM wucnoinb3oBanuu. K 6 kmaccy orHecéH BTOpoi dTam B
u3ydeHuu JpoOei, Trae MPOMCXOJUT COBEpPIICHCTBOBAHUE HABBIKOB CpaBHEHUS U
npeoOpa3oBaHus JpoOeil, OCBOEHUE HOBBIX BBIYMCIUTEIbHBIX aJTOPUTMOB, OTTAUMBaHUE
TEXHUKH  BBIYMCIECHHM, B TOM 4YHUCI€ 3HAYEHUN  BBIPAXKEHUH, COACpKAIMMUX U
OOBIKHOBEHHBIE, M JeCATUYHBbIe JpoOu, YCTaHOBJEHHUE  CBS3ed  MEXAYy HUMH,
paccMOoTpeHHe MNpUEMOB pelIeHUus 3a7ady Ha JIpobu. B Havane 6 wimacca NpPoOUCX OJUT
3HAKOMCTBO C IIOHATHEM IIPOLEHTA.

OCOOEHHOCTBIO M3Y4EHUS MOJOXKUTEIbHBIX M OTPULIATEIbHBIX 4YHCEN SBJIAETCSA TO, YTO
OHM TaKXXK€ MOTYT paccCMaTpHBAaThCs B HECKOJBKO 3TanmoB. B 6 ki1acce B Havaine H3y4yeHH s
TeMbl «[loNOKUTENIBHBIE U OTPULATEIbHBIE YHCIIA» BblAeHsAeTCS noarema «llensre yucniay,
B paMKax KOTOpOM 3HAaKOMCTBO C OTPULIATEJBHBIMU YHCIAMU M JEUCTBHAMHU C
MIOJIOKUTENbHBIMU U OTpPULATEIbHBIMHU quciIaM 1 IIPOUCXOIUT Ha  OCHOBE
COJEP)KATEAbHOTO TMOAXOAAa. OTO TMO3BOJIIET Ha JOCTYIHOM YPOBHE IO3HAKOMHUTH
ydalquxcsi IPakTUYECKH CO BCEMH OCHOBHBIMM IIOHATHUSMM TEMBI, B TOM 4YHCIE€ M C
IpaBUJIaMHU  3HAaKOB  IPU  BBINOJIHEHUHW  apuPMeEeTHUUYECKUX  JeicTBUil. I3yueHwue
palMOHAJbHBIX YHUCEJ HAa 3TOM HE 3aKOHYUTCSHA, a OydeT MNpOAOJIKEHO B Kypce anreOpbl 7
KIacca, 4YTO CTaHEeT CIEAYIIIMM NPOXOJOM BCEX MNPUHUUIIMAIBHBIX BOINPOCOB, TEM
caMbIM paselieHue TPyIHOCTeH olneryaeT BOCHpUSITHE MaTepuaa, a paclpeaeieHHe BO
BpPEMEHU CIOCOOCTBYET MPOYHOCTH TPHOOpPETAEeMBIX HABBIKOB.

Ilpuy oOyueHuM peumleHMIO TEKCTOBBIX 3aJady B 5—06 KIaccax HCHOJB3YIOTC S
apupMeTHuecKkrue NpuéMbl pelmeHus. TekcToBbIe 3amauu, pemaeMbie TpU OTpaboTKe
BBIYMCIIMTELHBIX HAaBBIKOB B 5—6 Kraccax, paccMaTpUBAIOTCA 33Jaddl  CIEAY IO I U X
BHUJIOB: 33Jja4d Ha JBM)KEHME, Ha YacTH, Ha NMOKYNKH, Ha pabOTy M MPOU3BOJUTEIbHOCTH,
Ha TPOLIEHTHI, HAa OTHOWIEHHMA H mpomopiuu. Kpome TOoro, obydarmomimuecs 3HAKOMSATCS C
npuéMaMM peuieHHus 3a7ad  1epedbopoM BO3MOXKHBIX BapuaHTOB, ydaTcs paboTaTh C
unpopmanuei, npeacraBieHHON B dopme TabaML WM AUArpaMM.

B [IpumepHoOU paboueit mporpamMm e PEAYCMOTPEHO dbopMuUpOBaHUE
IpOIEeIeBTUUYECKUX anreOpanyeckux MnpeAcTraBieHUuil. bBbykBa Kkak CHMBOJ HEKOTOPOTO
4lycila B 3aBUCMMOCTU OT MaréMaTH4eCKOro KOHTEKCTa BBOAMTCS INOCTENEHHO. bykBeHHas
CHMBOJIMKA MHMPOKO HCIONB3YETCS MPEXKJE BCEro /s 3alUCH OOMMX YTBEPXKICHUU U
npeayioxKeHul, (opMys, B YaCTHOCTH Ui BBIUMCIEHUS T€OMETPUUYECKHMX BEIMYUH, B
KaueCTBE <«3aMECTHUTEIS» Yucia.

B kypce «Marematuku» 5—6 KIacCcOB TpeAcCTaBlieHA HaMIsAAHAS TEOMETPHS,
HaIpaBJICHHAsl Ha Pa3BUTHE OOPA3HOI'O MBIIUIEHHUS, NPOCTPAHCTBEHHOI0 BOOOpaXK€HMU 4,
M300pa3uTENbHBIX YMEHHH. DTO BaKHBIM »JTall B W3YUYEHHUH TI€OMETPUH, KOTOPBIHU
OCYLIECTBJISIETCS HA HAIVBIAHO-NIPAKTUYECKOM YPOBHE, ONHPAETCs Ha HaNISJIHO-
oOpa3zHoe MblIUIeHHE oOyuvaromuxcs. bonpmras pomb  OTBOAMTCS  HPAaKTUYECKOM
JEATEeNbHOCTH, OIbBITY, AIKCIEPHUMEHTY, MoaeaupoBaHuio. OOydarommuecs 3HAKOMITCS C
reOMETpUYECKMMHU (UIypaMu Ha IUIOCKOCTHM M B HPOCTPAHCTBE, C MX INPOCTEUIIUMHU
KOH(pUrypanusmMu, ydarcsi u3oOpakaTb HX HAa HEJIMHOBAHHOW M KieTryaTtoil Oymare,
paccMaTpUBarOT HMX IMPOCTEMIIME CBOWCTBAa. B mporecce wW3ydyeHUsl HanIsaaHOMU
reoMeTpuu 3HAHU A, MOJY4YE€HHBIE o0yuyar muMHucs B  HaYaJbHOMU IIKOJIE,
CHUCTEMATHU3UPYIOTCSI U PacLIMPSIOTCH.



MECTO YYEBHOI'O KYPCA B YYEFHOM IUIAHE

CormacHo ywyeOHOMY IulaHy B 5—6 Kraccax H3y4aeTcs HHTEIPHUPOBAHHBIN IIpEaIMET
«MaremaTtuka», KOTOPBbIM BKIIOYAaeT apupMEeTHYECKHl MaTepual U HarBsIAHY IO
T€OMETPHUIO, a TAKKE MNPOIC/IEBTUYSCKUE CBEACHUS W3 ainreOphl, DIEMEHTHI JIOTHKU H
Hayaja OIM CaTeJIbHOW CTaTHUCTHUKH.

VYueOHBIM TJIaH Ha M3yYeHHE MaTeMaTUKU B 5—O6 Ki1accax OTBOJAUT HE MeHee 5 ydeOHBIX
9acoB B HEJEJI0 B TEUCHHME KAXKJOTO roga oOydeHHs, Bcero He MeHee 340 ydeOHBIX YacoB.

COAEP)XAHUE VYEBHOT'O KYPCA (IIO I'OAAM OBYYEHNA)
S Ki1ace

Hamypanvuvie uucna u nynn

Harypanpaoe umcno. Psg HarypanpHbix uncen. Yucino 0. M3oOpakeHue HaTypaibHBIX
YyceJ TOYKaMHM Ha KOOPJAWHATHOW (YUCIOBOI) HpSAMOM.

Ilo3umonHas cuctemMa  cuucieHusi. Pumckass  Hymepauusi  KaKk  IpUMeEp
HEMO3UI[MOHHON cHCTeMbl cuMciaeHus. [lecaiTuuHas cucreMa CUMCIICHUS.

CpaBHeHUE HaTypalibHBIX 4HCEJ], CpaBHEHHE HATypaJbHbIX uyHcenl ¢ HyméM. Crnoco0 bl
cpaBHeHUsA. OKpyrieHuEe HATypaJibHBIX YHCEIN.

CnoxxeHMe HaTypaJIbHBIX 4YHCEN; CBOHCTBO HYyIs TMpU CIOKEHHUU. BbluuTaHue Kak
neiicTBUEe, OoOpaTHOE CIOKCHUI0. YMHOXXEHHE HaTypalbHBIX YHCEJ; CBOHCTBA HYIS U
eIMHUIIBl TPU YMHOXEHUH. JleneHue kak aelicTBue, oOpaTHOE YMHOXEHHIO. KOMITOHEeHThI
NeWCTBUM, CBs3b MexAy HUMH. IlpoBepka pesynbrara apuMeETHUYECKOTO JCHCTBUS.
[lepemecTUTENBHOE U COUYETATENbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U YMHOXEHHS,
pacnpeenuTeNbHOE CBOMCTBO (3aKOH) YMHOJCEHHS.

Hcnonb3oBaHme OyKB st OOO3HAUCHUsSI HEU3BECTHOTO KOMIIOHEHTAa ¢ 3alHuCH
CBOUCTB apU(PMETHUYCCKUX JICHUCTBUU.

Jlenurenu M KpaTHbIE 4YHCIA, pa3IoKeHHE Ha MHoXXuresu. IIpocteie u cocraBHBIE
quciia. [lpusHaku nemmmocTu Ha 2, 5, 10, 3, 9. /leslenne ¢ ocTaTKOM.

CreneHb C HATypaJbHBIM MOKa3aTeJIeM. 3alyCh YHCIA B BHJIE CYMMBI pPa3psiAHBIX
cJlaracMblIX.

YucnoBoe BbIpaK€HHE. BplUMCIIEHHME 3HAUYEHUW YHCIIOBBIX BBIPAXKECHHUM; NOPSIA0K
BBIIOJTHEHUsT AeiicTBui. HMcrnonp30BaHWE NOpH BBIUMHUCICHUSIX NEPEMECTUTEIBHOIO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIOXEHHUS M YMHOXEHHs, pacHpeielUTEIbHOT O
CBOMCTBA YMHO>KCHHUSI.

Jpoou

[MpenacraBienue o apodu Kak crocoOe 3amucu 4YacTh BenuduHbl. OOBIKHOBEHHBIE JIPOOU.
[IpaBunpHBICE W HeMpaBUJbHBIE ApoOu. CmemaHHas ApoOb; MpeAcTaBJICHUE CMEMaHHOMN
IpoOM B BHJE HENPaBUJIbHOW JApOOM W BBIJCIEHHUE LEIOH YacTH 4uciaa U3 HENpaBUJIbHO M
npobu. MWzoOpaxxeHue apobeil ToYKaMH HAa YHUCIOBOW mpsMoi. OCHOBHOE CBOWCTBO
npobu. Cokpamenue apoOei. [lpuBenenume apobu k HOBOMYy 3HaMmeHaTtento. CpaBHEHHE
npobeii.

CnoxxeHue U BplUMTaHHUE ApoOeil. YMHOXKEHHE U JieneHue aApoOeil; B3auMHO-00OpaTHBHI €
npobu. HaxoxgeHue uYacTH WEIOTO U IEJIOTO M0 ero 4YacTu.

HlecatuuHasi  3amuch  JpoOeid. [lpencraBnenue  fmecCATUYHOW  JOpoOM B BUIE
OObIKHOBEeHHOU. M300paxkeHue JeCATUUYHBIX JpoOeill ToukaMuU Ha YHUCIOBON MpPAMOM.
CpaBHEeHHE NECATHYHBIX JApoOei.

ApudpmeTnyeckue JAEHCTBUSA C ACCATHYHBIMU ApoOsMu. OKpyrieHue JecATHYHBIX
Ipo0ei.

Pewienue mexcmoegvix 3adau

Pemienue TEKCTOBBIX 3a71lad apu(PMETHYESCKUM crnocoOoM. PerleHue Joruyec Kux
3aga4d. Pemienue 3amad nepeOopoM BcCeX BO3MOXKHBIX BapuaHTOB. lMcrnosb3oBaHuE Ipu
pemeHnn 3aga4d TaOJIHI U CXEM.

Pemienne 3anau, coaep)kalidx 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIWYMUHBI: CKOPOCTH,
BpEMsi, pacCTOSIHME; II€Ha, KOJIWYECTBO, CTOMMOCTh. EaWHMIIBI M3MEpeHMs: MaccChl,
00bE€Ma, IIEHBI; PACCTOSIHUS, BpeMEHH, CKOpocTU. CBs3p MEXIy €IUHHIIAMU H3MEpEeHH s
KaXXJO0H BEJINYHUHBI.



PemeHnne OCHOBHBIX 33724 Ha APOOH.

[lpeacraBieHue OaHHBIX B BUAE TaONUILl, CTONOYATHIX AUArpaMM.

Haznaonaa ceomempus

Harnsnueie mpeacraBieHus O purypax Ha INIOCKOCTH: TOYKa, OpsiMasi, OTPE30K, JIyd,
yTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>XHOCTb, KpyT. Yroi. [IpssmMoi, ocTpelii, Tymnou
U Pa3BEPHYTHIN YIUIBL.

Jnmuaa oTpe3ka, METpUYECKHE €OUHUNbl JUIUHbI. JlnmuHa JomMaHoW, mnepuMeTp
MHOTOYTOJIbHUKA. V3MepeHHe U MOCTpOEHHE VIIOB C MOMOMIHIO TPaHCIIOPTHUPA.

Harmsimuele  npencraBiaeHuss o  ¢urypax Ha  IDIOCKOCTH:  MHOTOYTOJIBHHK;
OpsIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O PaBEHCTBE (UIyp.

N3o0paxxenune d¢uryp, B TOM Uuciae Ha kiletdatoir Oymare. Iloctpoenue
KOH(pUTYypanuii ™3 dYacTed IpsAMOM, OKPY>KHOCTH Ha HEIMHOBAHHON H KIET4YaTOM
Oymare. Mcrnonb3oBaHue CBOICTB CTOPOH M YIVIOB IIPSIMOYTOJIbHMKA, KBaJipara.

[Inomane NpsMOYTOJIbHUKA u MHOT'OYTOJIBHUKOB, COCTaBJIEHHBIX u3
OpsIMOYTOJIBHHUKOB, B TOM 4YHcie (uryp, w#n300pax€HHBIX Ha KIeT4aToil Oymare.
Ennann el u3mMepeHwust IUiomain.

Harnsgnele  mpeacTaBieHHss O TPOCTPAHCTBEHHBIX  GuTypax: MpSIMOYTOJbHBIH
napajjenenunes, KyO, MHOrorpaHHuku. M3oOpakeHue mnpocTeMIINX MHOTOTPAHHUKOB.
PazBépTku kyba u mapannenenumnena. Co3maHue Mojeiell MHOTOTpaHHUKOB (M3 Oymarw,
MPOBOJIOKU, IJIACTHUJIMHA U Jp.).

O0béM mnpsAMOYTroJbHOTO Mapamienenumnena, kyoa. EmuHunel usmepeHust oObEMa.

6 xiacc

Hamypansuvie uucna

ApudpmeTnyeckue ACHCTBHS C MHOIO3HAUYHBIMM HAaTypaJbHbBIMHM 4YHcIaMU. UYHCIOBHIE
BBIPA)XKEHHUS, TOPSAOK  JeHCTBUHM, wHcnoinb30BaHMe ckoOok. Mcmosb3oBaHue mpu
BBIUHCJIEHUAX NEPEMECTUTEIBHOIO U COYETATEIBHOTIO CBOMCTB CIOKEHHS M YMHOXEHUS,
pacnpeeIuTEIbHOTO CBOWCTBA YMHOXEHHs. OKpyTJeHUE HaTypalbHBIX YHCEN.

Jlenurenn W KpaTHbIE YMCIIA; HAUOOJIBIIUM OOLMN JenuTenbh W HauMeHbIllee obIiee
KpaTHOE€. JlenuMoCTh CyMMBI W Npou3BeleHHUs. JleneHne ¢ ocTtaTKoM.

Jlpoou

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JpoOu, cokpamieHue apodeii. CpaBHeHUE H
yrnopsifouuBanue napobei. Pemenue 3amady Ha HaXOXKJAEHHE YacTH OT IE€JIOTO U IEJIOTO IO
ero yactu. J[poOHoe umcio kak pe3ynbTaT neneHus. [lpencraBieHue neciTHUHOM ApoOu
B BUJE€ OOBIKHOBEHHOH JpoOM ¥ BO3MOXHOCTH IPEACTABICHHUS OOBIKHOBEHHOU 1podu B
BUJEC ACCATUYHOW. JlecaTmuHbIe ApoOM | METpUUecKas cucTtemMa Mep. ApudMeTHUYecKue
JIEUCTBUSI U YUCIOBBIE BBIPAXXKECHHUSI C OOBIKHOBEHHBIMHM U JECATUUYHBIMU ApPOOSIMHU.

OtHomenue. JleneHue B JaHHOM oOTHomeHMH. MacmTtad, npomopuusi. Ilpumenenue
OpONIOPLIU N TPU PEHICHUH 3ajiad.

IlonaTue npoueHrta. BeluncieHue NpoueHTa OT BEIMYMHBI U BEIUYMHBI IO €€ MPOLUEHTY.
BeipaxkeHue TNpOLEHTOB JECATHUYHBIMH JpoOsiMmu. Pemenume 3amad  Ha TIPOIEHTHI.
BelpaxeHue OTHOUIEHHS BEIWYMH B NPOLCHTAX.

Ilonosxcumenvnvie u ompuyamenvhvie 4ucna

[lomoxxuTenpHple W oTpunarenbpHble uuciaa. llensle  umcna. Mopayne  4ucna,
reoMeTpruyecKasl  MHTepIpeTanuss  MOAyist  4yuciaa. M3o0pakeHHe  4yucea Ha
KOOpAUHATHOM OPSAMO M. YHucnoBble IIPOMEXKYTKH. CpaBHeHUe qucell.
Apudpmerudyeckue AEHUCTBUSI C MNOJOXKHUTEJIBHBIMHA M OTPULATEIBHBIMH YHCIIAMHU.

IIpsimoyrospHass cucTemMa KOOpAMHAT Ha IUIOCKOocTH. KoopauHatel TOYKM Ha
IJIOCKOCTH, abcuucca u opauHara. lloctpoeHune Touek M GuUryp Ha KOOPAMHATHOM
IUIOCKOCTH.

bykeennuvie evipasicenusn

IlpumeneHnue OyKB ISl 3allMCH  MAaTeMaTUYECKUX BBIPAKEHUM U NPEIJIOKEHUH .
CoiictBa apudmeTnyeckux  JedcTBUil.  BykBeHHbIe  BBIpa)XK€HHUSI U  UYHUCIOBBIE
MIOACTAHOBKU. bDyKBEHHBIE paBEHCTBA, HAXO0XXJAEHHME  HEU3BECTHOTO  KOMIIOHEHTA.
@opmyinbsl; GopMyJabl IEepUMETpa U IUIOMAAM MPSIMOYTOJIbHUKA, KBaapara, oObEMa



napajuieyienuriea 1 Kyoa.

Pewenue mexcmoesvix 3adau

Pemienue TekcTOBBIX 3a71lad apuPMETHUYECKUM crnocoOoM. PerleHue joruyec KUx
3aga4d. Pemienue 3amad nepeOoOpoM BCEX BO3MOJKHBIX BapHAHTOB.

Pemrenune 3ammay, comeprkamiux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUYUHBI: CKOPOCTH,
BpEMsl, PACCTOSIHHE; 1I€Ha, KOJMYECTBO, CTOMMOCTH; IPOU3BOJUTEIBHOCTh, BpEMH,
00béM paboThl. EauHHIBI H3MEpEeHHs: MacChbl, CTOUMOCTH; PACCTOSIHUS, BPEMEHU,
ckopocTHu. CBsi3b MEXIYy €IMHUIIAMH H3MEPEHUS KaKIOW BEITWYHHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLIEHHMEM, MPONOPLHOHAIBHOCTBIO  BEIUYUH,
MPOLIEHTAMH; pEUIEeHHWE OCHOBHBIX 3a7ay Ha JApoOH U MPOLEHTHI.

OneHka W TIPUKUAKA, OKpyrieHue pesynbrara. CocraBieHrue OyKBEHHBIX

BBIPQXKCHUM 110 YCJIOBHIO 3aJa4H.

[IpeacraBieHue JaHHBIX € NOMOIIbIO Tabnuu u guarpaMMm. Cronbuarbeie auarpam Mbl:
YTEHHE U NOCTpOEHUE. UTEHHE KPYroBBIX JUarpaMM.

Haznaonaa ceomempus

Harnsnueie mpeacraBieHus o purypax Ha IDIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroji, JIOMaHasl, MHOTOYT'OJIbHHUK, 4YeThIPEXYTOJIbHUK, TPEYIrOJIbHUK, OKPY>KHOCTH,
KpyT.

B3anmHoe pacriojiokeHue JIByX NOpsSIMBIX Ha IUIOCKOCTH, TapajuielibHble NOpsIMbIE,
NEPNEHANKYJISIpHbIE NOpsiMble. 3MepeHHe pacCTOsSIHUIL: MEXIy JABYMsI TOYKAMH, OT
TOYKH [0 MOpsIMOM; JyIMHA MaplIpyTa Ha KBaJpaTHOM CETKe.

N3mepenne u moCTpoeHHUE YIVIOB C MOMONIbIO TpaHCHOPTUpPA. BUIbl TpeyroilbHUKOB:
OCTPOYTOJIbHBIH, OpsIMOYT OJIBHBI 1, TYNOYT OJIbHBIH; paBHOOEAPEHHBIH,
pPaBHOCTOPOHHU . YeTbIpEXYyTroJIbHUK, OpUMeEpPHI 4eTBhIPEXYTOIBHUKOB.
I[IpsimoyronbHUK, KBagpaT: WCIIOJIL30BAHHUE CBOMCTB CTOPOH, YIJIOB, JHaroHajei.
M3oOpaxxeHnue reoMeTpuueckux (uUryp Ha HEIMHOBAaHHON Oymare cC HCIOJIB30BaHUEM
LUPKYJIs, JIMHEHKH, YrolbHHUKa, TpaHcrmopTupa. [locTtpoeHus Ha wieryatoil Oymare.

Ilepumerp w™HOrOyronpHuka. I[loHsThe mmomanu ¢GUIyphl; €IUHUALIBI HW3MEPEHHU S
wionaau. IlpubmmxkéHHoe u3MepeHHue iom@aau Gpuryp, B TOM 4YHCIIe Ha KBaJApaTHO M
cerke. [IpubnmxkEéHHOEe H3MEpeHUEe JUIMHBI OKPY>KHOCTH, IUIONIAJIN Kpyra.

CummeTpusi: UEeHTpajibHasi, OceBas U 3€pKaJbHAasi CHMMETPHU.

[locTpoeHne CUMMETPHUYHBIX QUTYD.

Harnsiguele mnpeacTaBieHuss O MNPOCTPAHCTBEHHBIX (uUIypax: mnapawienenunen, Kyo,
npusMa, NUpaMuaa, KOHYC, HUIMHApP, wmap u chepa. M3oOpakeHue NPOCTPAHCTBEHHBI X
¢uryp. Ilpumepbl pa3BEPTOK MHOTOTPAaHHHUKOB, HUIMHIApa Hu KoHyca. Co3maHue Mopenei
MPOCTPAHCTBEHHBIX (uryp (M3 Oymarw, MPOBOJIOKH, TJIACTUIMHA H Jp.).

Ilonssitue 00BEMa; enuHUIBI  M3MEepeHusi 00bEMa. OO0BEM  MOPSAMOYOJIBHOTO
napajiesenuiesaa, Kyoa.

INIAHUPYEMBIE TIPEJMETHBIE PE3VJIbTATHl OCBOEHHSA PABOYE ITPOTPAMMBI KYPCA
(II0 TOZAM OBYYEHUS)

OcBoenue ydeOHOTO Kypca «MaremaTuka» B 5—6 KraccaXx OCHOBHOHW IIKOJBI JOJXKHO
of0ecreynBaTh JOCTHUXKEHHE CIEAYIONIUX MNPEeAMETHBIX 00pa3oBaTeNbHBIX pPE3YJIbTATOB:
5 Kiacc

Yucna u eviuucnenusn
— Ilonumatp © TOpaBUIBHO YyHOTPEOIATH TEPMHUHBI, CBS3aHHBIE C HATypaJbHBIMHU
YuCcIaMU, OOBIKHOBEHHBIMHU M ACCATUUYHBIMHU JPOOSIMU.

— CpaBHUBATh U YyHNOpPSAJOUYMBATHL HATypajbHBIE 4YHCIA, CPaBHUBATh B MPOCTEH IMIH X
ciIydasiX OOBIKHOBEHHBIE JPOOH, NECITHUYHBIE IPOOU.

— CoOTHOCHUTH TOYKY Ha KOOPJAMHATHON (YMCIOBOW) MHPSAMON C COOTBETCTBYIOUIUM €M
9UCIOM W H300pa)»xaTh HATypaJbHBIE€ 4YHCIAa TOYKAMHU Ha KOOPJAMHATHOW (YHUCIOBOW)
IpPsSMOMU.

—  BomoanaTte  apudmMeTruueckue  AEWCTBUSA € HATypaJibHBIMU  YHUCIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B NPOCTEHIIUX CITydasiX.

—  DBpIonmHATE NPOBEPKY, NPUKUIAKY pPE3yJIbTaTa BBIYHUCICHUMU.

—  OkxpyriaTe HarypajlbHBIE€ 4YHCIA.



Pewenue mexcmosvix 3adau
— Pemarts  TekcToBBIE  3amauu  apudMeTHUYECKUM ~ CIOCOOOM U C  TMOMOUIb IO
OPraHM30BAHHOI0 KOHEYHOI'O Iepedopa BceX BO3MOKHBIX BapUaHTOB.
— Pemarps 3amaum, cogepKamue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIMYHUHBI: CKOPOCTH,
BpeMsl, PacCTOSHUE; 1[€HA, KOJIMYECTBO, CTOUMOCTD.
— Hcmonp3oBaTh KpaTKUE 3alHMCH, CXeMbl, TaONUIIBI, OOO3HAYEHMS TMIPH pEIICHHU U
3aj1ad.
— Ilonb30BaTbCsi OCHOBHBIMHU €AUHUIIAMHU M3MEPEHUSA: LEHbI, MAaCChl; PACCTOSHUSA,
BPEMEHU, CKOPOCTH; BBIPAXKaTh OJHM €IUHULBl BEIMYMHBI 4YEpe3 Jpyrue.
—  U3BnekaTh, aHaNM3HpPOBATh, OLIEHMBATh HMHPOpPMalMIo, MPEACTAaBICHHYIO B Tadnuile,
Ha CcTON0YaTONl AuarpamMme, UHTEPNPETHPOBATH MPEACTABICHHBIE HaHHBIE, HCIONB30BATh
JaHHBIE TIpU PELICHUHU 3a]ad.
Hacnaonaa 2eomempus
— Ilonp30BaThCsl reOMETPUUECKUMHU IOHATUSIMM: TOUYKa, INpsAMas, OTPE30K, JIyd, Yyroll,
MHOTOYTOJIBHUK, OKPYXHOCTb, KpYT.
— IIpuBoauTth mpuMepbl OOBEKTOB OKPYXKAKIIETro MHpa, UMEIIIUX (GopMy
U3yYEHHBIX TEOMETPHUYECKHX QUTYP.
— Hcnonp30BaTh TEPMHUHOJOTHIO, CBSI3aHHYI C yIIaMHU: BEpPIIMHA CTOPOHA; C
MHOTOYTOJIBHUKAMHM: Yrojl, BEpIIMHA, CTOpPOHA, JMAroHallb;, C OKPYKHOCTHIO: paJuyc,
JUaMeTp, LEHTP.
— HMzoOpaxaTh u3ydeHHBbIE TeoMeTpuueckue GUrypbl Ha HEIMHOBAHHON M KiIeT4aTo i
Oymare c MOMOUIbI0O LHUPKYIS W JUHEHKU.
— HaxonuTth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C NOMOIIbIO JIMHENKH,
CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO paauyca.
— Hcnonb3oBaTh CBOMCTBA CTOPOH U YIIOB NOpAMOYrojJbHHUKa, KBajgpara Uil HUX
IIOCTPOEHHUS, BBIYMCIECHUS IUIOIAAN U INEepUMETpa.
— Boiuucnsates  mepumeTrp M IUIOINAAbL  KBaApaTa, OpAMOYrojibHUKa,  QUryp,
COCTABJIEHHBIX W3 MPSAMOYTOJIBHUKOB, B TOM uucie (uUryp, m300pax€HHBIX Ha KIeT4aTO i
Oymare.
— Ilonp30BaTbCss OCHOBHBIMM  METPUUYECKMMH  €IMHULIAMU  HU3IMEPEHHS  JJIUHBI,
MJIOMAIN; BBIPAXXATh OJHU €AMHUIIBI BEIMYUHBI 4Yepe3 Apyrue.
— Pacmo3naBartp mapamsenenumnen, KyO, HCHOJIb30BaTh TEPMUHOJOTHIO: BeplIMHA,
pebpo rpaHb, U3MEPEHUS; HAXOAUTh H3MEpPEHUs Mapallielienuinena, kyoa.
— Beruuncnsate  00péM  ky0a, mapayuienenumena IO 3aJaHHBIM  U3MEPEHUAM,
MOJIb30BAThCS €AMHUIAMU H3MEpPEHUs 00bEMa.
— Pemats HecmoXHbIE  3aJayd HAa HU3MEPEHUE TEOMETPUUYECKHMX  BEIMYUH B
MPaKTUYECKUX CHUTyallUsX.
6 kaace
Yucna u eviuucnenun
— 3HaTh U NOHUMAaTh TEPMHHBI, CBS3aHHBIE C Pa3IMUYHBIMU BHJAMH YHUCEN M Croco0aMu
UX 3alUCH, MEpPeXOIUTh (€cnu 3TO BO3MOXKHO) OT OAHOW (GOpPMBI 3alMUCH 4YHCIa K APYroi.
— CpaBHUBATh U YNOPSJOYMBATH ILEJNbI€ 4YMCIa, OOBIKHOBEHHBIE W JAECATHUUYHBIE ApoOH,
CpaBHUBATh 4YHCIIAa OJHOTO U Pa3HbIX 3HAKOB.
— BommonHATh, coueTas YCTHbIE€ WM MUCbMEHHBIE MPUEMBI, apu(PMeEeTUUYECKHEe IECHCTBHS C
HAaTypaJdbHBIMHU W TEIBIMH 4YHCIAMU, OOBIKHOBEHHBIMM H JCCATHYHBIMU JApoOsSIMHU,
MOJIOKUTEIbHBIMU M OTPULIATEAbHBIMHU YHCIaMHU.
— DBbluncnaTe 3HAaUEHHWS YUCIOBBIX BBIPAXKEHUW, BBINOIHATH MNPUKUAKY M OLEHKY
pe3yiabTaTa BBIYMCIEHUM; BBINOJHATH INpeoOpa30BaHUS UYUCIOBBIX BBIPa)KEHHHW Ha OCHOBE
CBOWMCTB apu(METHUYECKHUX JCUCTBHUI.
—  COOTHOCHUTBH TOYKY Ha KOODJAMHATHOW HIPSAMONW C COOTBETCTBYIOILIMM €H YHUCIOM U
n300paxaTh 4ucia TOYKaMM Ha KOOPJAMHATHOW NpsIMOW, HAaxXOAUTh MOAYJIb 4YHCIA.
— CoOOTHOCUTH TOYKM B MNPAMOYTOJBHOU CHUCTEME KOOpPAMHAT C KOOpAWHATAMHU I3TOH
TOYKHU.
—  OxpyriaThe uenble 4ucia U JAeCATUYHBIE JIpo0U, HAXOAUTh NPUOIMKEHHUS YHCEN.
Hucnosvie u OyKeeHHbIE GLIPAICEHUS



— Ilonumarp u ynoTpeOaATH TEPMUHBI, CBA3aHHBIE C 3allUChI0 CTENEHHU 4YHUCIa,
HAaxXOOUTh KBaApaT M Ky0 uucina, BBHIYUCIAATH 3HAYEHUS  UYUCIOBBIX  BBIpaXXEHU M,
colep)KalluX CTEHNEHHU.

— Ilonp3oBaThcs mOpU3HAKaMM JEIMMOCTH, packiaJblBaTh HaTypajbHbIE YucCIa Ha
MPOCThI€ MHOXKHUTEIH.

— Tlonp3oBaTbcsi MacmTaboM, COCTABJSATH MPOMOPIMU M OTHOIICHHS.

— Hcnonp3zoBaTh OykBBl [UIsi O0O3HAUEHHUs YWCEJ] TMPU 3alUCH MaTeMaTHuYeC KU X
BBIDAKEHUH, COCTABIATH OYKBEHHBIE BBIpAXXEHUS U GOPMYIbl, HAXOAUTh 3HAYCHHU S
OyKBEHHBIX BBIPAXKEHHUU, OCYIIECTBJISISI HEOOXOIMMBbIE IMOJACTAHOBKU M MpeoOpa3oBaHUA.

— HaxonuTh HEu3BECTHBIM KOMIOHEHT pPABEHCTBA.

Pewenue mexcmosvix 3aoau

— Pemarts MHOromaroBbie TEKCTOBBIE 3aJadud apu(PMETHUUYECKUM CIOCOOOM.

— Pemarts 3amaum, CBS3aHHBIE C OTHOIIEHUEM, MPOMOPIUOHAIBHOCTHIO BEIUYUH,
NPOLEHTAaMHM; peUulaTh TPU OCHOBHBIE 3aJayd Ha JPOOU U MPOLECHTHI.

— Pemarts 3agaum, copepikaliue 3aBUCMMOCTH, CBS3bIBAIOIIME BEIUYHUHBI: CKOPOCTH,
BpeMs, pacCTOsIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTH; MPOU3BOAUTENIBHOCTH, BpeMs, 00bEéma
paboThl, HCHONB3ys apudMeTHUecKue JeHCTBUS, OLEHKY, MPUKUJIKY; TIOJIb30BAThCS
€IMHUIIAMU H3MEPEHUS COOTBETCTBYIOIIMX BEIMYHUH.

— CocraBnsiTh OyKBEHHBIE BBIpa)K €HUS IO YCIOBHUIO 3aJayi.

— UBBnekats wHOpPMANHIO, MPEACTABICHHYIO B Ta0NMIlaX, Ha JHHEHHOU, cTombuaTo i
UM KPYroBOM AuarpaMmax, HHTEpHPETUPOBATH MNPEACTABICHHBIEC HaHHbIE, HCIOIb30BAaTh
JaHHBIE TPU PEIICHUU 3a/ad.

— IlpexnctaBnsiTe wuHPOpPMAIHMIO C TOMOLIBIO TabMHI, JUHEHHON W crondyaTo i
IarpamM.

Haznaonaa ceomempus

— IlpuBoauTh mpuMepbl OOBEKTOB OKPYKAIOIIET0 MHpPa, UMEIOUIUX (GopMy H3ydeH HBIX
reOMETPUYECKUX  IUIOCKUX M TIPOCTPAHCTBEHHBIX  (QUTYp, MpUMEPHl  pPaBHBIX U
CUMMETPHUUYHBIX ¢Uryp.

— WM3oOpaxaTh C NMOMOUIBIO LUPKYJs, JUHEWKH, TpPAaHCHOPTHpPA HA HEIMHOBAHHOW U
KieTuaTod Oymare Wu3ydeHHbIE IUIOCKHE TreoMeTpuueckue GUrypsl U KOHQUTYypaluu,
CUMMETpUUYHBIE (QUTYPHI.

— Ilonp30oBaThCcsi TEOMETPUYECKHMMHU TOHATUSAMU: PABEHCTBO (QUIYP, CHUMMETPHUS;
UCMONB30BaTh TEPMUHOJOTHIO, CBSA3aHHYIO C CHMMETpHEH: OChb CHMMETPHUH, UEHTP
CUMMET pUH.

— HaxonuTth BeNMMYMHBI YITIOB M3MEPEHUEM C MOMOIIbIO TPAHCIOPTUPA, CTPOUTH YTJIbI
3aJaHHOW BEIMYMHBI, TOJb30BAaThCS TMpPU pEUICHUHM 3aJay TIpajgyCHOM Mepod YIIIOB;
pacrio3HaBaTh Ha 4YEPTEXkKaxX OCTPBIM, NPIMON, Pa3sBEPHYTHIM M TYIIOM YIVIBIL.

— BoiuucnsTe  AOuMHY  JIOMaHOW, — NEepUMETP  MHOTOYrOJbHHKA,  IOJb30BaThCs
eIMHUIIAMM U3MEpEeHUs JUIMHBI, BbIpaXKaTh OJHU €AWHMUIIBI HM3MEPEHMs [UIMHBl Yepes
JpyTHE.

— Haxonutph, wucnonb3ys 4YepTEXHbIE HUHCTPYMEHTBI, PACCTOSHUSA: MEKIY JIBYMS
TOYKaMHU, OT TOYKH [0 NMPAMOM, JIUHY NYTH Ha KBAaJpPaTHOU CeTKe.

—  BoruucnsaTte mmomanas QUryp, COCTaBIEHHBIX U3 MPSIMOYTOJBHHUKOB, HCIONB30BaTh
pa3OueHne Ha TMPSIMOYTOJIBHHUKH, Ha  paBHble (uUrypbl, JOCTpauBaHUE IO
OpsIMOYTOJBHUKA; TOJIB30BAaTHCS OCHOBHBIMHM  €IWHULIAMU HW3MEPEHUsl IUIOLIAIHU;
BbIpQKaTh OJHMU €AMHUIBI U3MEPEHUS IUIOUAAN 4Yepe3 ApyTrHe.

— Pacmo3naBath Ha MoAensX U HU300paXeHUSAX NUPaMUAY, KOHYC, WUIUHID,
UCIOJIb30BaTh TEPMHUHOJIOTHUIO: BepUIMHA, pedpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

— MzoOpaxatrp Ha wier4yatoi Oymare mpsMOyTOJBbHBIH Napajljielienumne].

—  Bbluncnasate 00bEM  NpAMOYroJbHOrO  Hapajulejenumnena, Kyda, MOJb30BaThCH
OCHOBHBIMHU E€IUHUIIAMHU H3MEpPEHUS 00bEMA; BBHI

— PemaTths Hecnmo)HbI€ 3aJaud Ha HAaXOXJIEHUE TE€OMETPUYECKHX BEIMYUH B
NPAKTUYECKUX CUTyaLlUsX.



TEMATUYECKOE IIUIJAHUPOBAHUE VYYEBHOI'O KYPCA (II0 I'OJZAM OBYYEHUA)

5 xmacc (170 u)

HasBanmue pa3neJia
(TembI) Kypca (4mMcI0

OcHoOBHOe copepkaHue

OcHOBHBIE BH/DBI A€SITEJIbHOCTH

4acon) o0yuyaroumxcst
HarypanbHbie JecstnuHast cucrema Yurath, 3anucbiBATh, CPABHUBATH
yuciaa. JeiictBus ¢ CUHCIICHUSI. Psan HaTypaJbHBIE 4YHCNIA;, TMpeAdaratb |
HATYPaJIbHbIMHU HATypaJIbHBIX quce. 00CyK1aTh CHOCOOBI YIOPSIOYMB aH U A
qyucJIaMu HarypanbHbIit psn. YHCEJl.

(43 v)

Yucno 0. HarypanbHbIe
4ucia Ha KOOPAWHATHOMU
OPSIMO M. CpaBHeHUE,
OKpYIJIEHHE€ HaTypalbHBIX
YU CEJL.

ApudmeTnyeckue

JNEUCTBU S c
HaTypaJdbHBIMH YHCIAMH.
CgoiicTBa HYIA npu

CJIOKCHHUHN W YMHOXCHMHHU,

CBOMCTBA €IMHULBI IIpHU
YMHOX €HUH .
[lepemecturenbHoe u
COUETATEJIIbHOE CBOMCTBA
CIIO)KEHHsSI ¥ YMHOXEHWU S,
pacnpenenuTeabHOoe

CBOMCTBO YMHOXECHHUS.

Jlenutenu ©U  KpaTHBIE
qucia, pasioKe Hue
qucjaa Ha MHOXUTEJIH.
Jlenenue ¢ OCTaTKOM.
[IpocTeie W coOCTaBHBIE
qyucia. [Ipuznaku

nenmumoctu Ha 2, 5, 10,
3, 9.

Crenenb ¢ HaTypaldbHBIM
IMoKa3aTeJeM.

YucioBble  BBIPAKEHUS;
HNOPSIAOK JACHUCTBUM.
Pemmienne TEKCTOBBIX
3a7a4 Ha BCE
apupmeTnuecKue

JEHCTBUSI, HA ABIDKCHHE H

HOKYTIKH

M300paxkarps KOOPAMHATHYIO MPSIMYIO,
oTMevaThb qucla TOUKaAMHU Ha
KOOpAUHATHOW  MNpsIMON, HAXOAUTh
KOOPAWHATHl TOYKH.

HccnenoBath cBOiCTBAa HATypajlbHOTO
psana, uucen 0 m 1 mpu ClIOKEHUH U
YMHOX €HU U .

Hcnonb30Bare MNpPaBHJIO OKPYTJIEHU S
HAaTypaJbHBIX YHCEI.

BrInoHATH apupMeTHYECKHUE
JAeMCTBHUSI C HaTypaJbHBIMU 4YHUCIAMHU,
BBIYHCJIATh 3HAUCHHUS YHCIIOB bl X
BBIpA)KEHUH co ckoOkamum u  0Oe3

CKOOOK.

3anucpiBaTh NOpPOU3BEJCHUE B BHUJE
CTCIICHH, YUTAThH CTEIEHH,
HCI0Jb30BATH TEPMHHOJIO I U 10
(ocHOBaHME, IOKa3aTelib), BBIYHCIAATDH
3HAYEHHU SN CTCIICHEH.

BbInosiHSATH NPUKHUAKY H  OHEHKY
3HAUYCHU I YU CIOBBIX BBIPAXKECHU I,

npeyiaraTb M TNPUMEHATHh TPHEM bI
NMpoBe PKU BBIYMCIICH Ul.
Hcnonb3oBath npu

EPEMECTUTENBHOE U

CBOWCTBA  CIIOXKEHHUS U YMHOXEHHUA,
pacnpeeNuTeNbHOE CBOICTBO
YMHOXXEHHU ¢bopmyaupoBatrhb U
NpUMe HATH MpaBUJda TPeoOpa3oBaHU g
YUCIIOBBIX  BBIPAXKEHUN  HA  OCHOBE
CBOWCTB apu(PMETHUECKUX JCHCTBHIMA.

BBIYHCJICHUAX
COUCTAaTCIBbHOC

HccnenoBathp YUCIOBBI €
3aKOHOMEPHOCTH, BbIJIBUTAThH U
000CHOBBIBAThH THIIOTE3bI,
¢popmyanpoBaTh 00001ICHUSI © BbIB O/1bI
o pesyinbraTtam MPOBEAEHH OT O
HCCIEA0BaHM . ®opMyJIMpPOBATH

ompenesieHUsl JICTUTEIsS U KPaTHOTO,
Ha3pIBaTh JCIAWTCAM W KpaTHbIC 4YHCIIA;
pacmo3HaBaTh I[POCTBIE M COCTABHBIE
yrciaa, (pOpMyJIHpPOBATh W NpUMeE -SITh
npu3Haku jaenmuMoctd Ha 2, 3, 5, 9, 10;

NPpUME HATb aJIropuTm PA3IOKCHHU A
qucia Ha IMPOCTLIC MHOXKHUT CJIN |
HaX0JIUTb OCTaTKHU oT  JACJIICHUA n




HEIIOJIHOEC YaCTHOC.
Pacnmo3HaBaTh HCTUHHBIC M JIOXKHBI €

BBICKA3bIBAHHM S 0 HaTypaJbHBI X
yuciax, NPUBOAUTH TPUMeEPbI U
KOHTPIPUMEPHI, CTPOMTH
BBICKa3bIBaHH A H OTpUIIAHHU 5
BBICKa3bIBaHHUH 0 CBOMCTBAX
HAaTypaJIbHBIX YHCEJl.

KoncrpynpoBathb MaTeMaTH4ecKue
NpeJI0KEeHUsI C MOMOIIBIO CBSI30K  «H»,
CHIIN», «ECHU..., TO...».

Pematn TEKCTOBBIE 3ajJlauu
apu(pMEeTUIECKUM criocodom,
HCNOJIB30BATH 3aBHCHMOCTH  MEXIY
BEJIUYMHAMU (ckopocCTh, Bpem4,
paccTosHUE; IICHA, KOJINYECTBO,
CTOMMOCTh W [Ip.): AHAJIM3HPOBATH U
OCMBICJIMBATDH TEKCT 3a1a4u,
nepedopMyJIMpoBaTh yCIIOBH €,
H3BJIEKATh HEOOXOUMBIE JaHHBIE,

YCTAHABJIMBATH 3aBUCHUMOCTH MEXIY
BEIIMYMHAMH, CTPOUTH JIOTUYECKY IO
LETIOYKY PACCYKACHUMN.
MopaeaupoBarhb X0 PEIICHUS 3aladu
C  IOMOULIbIO pUCYHKa, CXEMBI,
TaOIUIBI.

IlpuBoauTh, pa3sduparb, OLEHHMBATH
pa3IMuHblEe pEIICHUs, 3alUCH pPEUIeHU U
TEKCTOBBIX 3azad.

Kputnuecku ouneHMBATH TOJYYEH H bIH

pe3yabTar, OCyHIeCTBJISATH
CAMOKOHTPOJIb,  TPOBEpsisi  OTBET Ha
COOTBETCTBHE  YCJIOBHIO, HAXOAHUTh
OIIIMOKH.

Pemars 3a1aun ¢ nomouibio mepedbopa

BCEX BO3MOJXKHBIX BapHaHTOB.
3HAKOMHUTBLCH € UCTOPUEN pPa3BUTHUS
apu(MeTHU KU

Harasanas
reomeTpus. JIuauu
Ha miockoctu (12 )

Touka, npsimasi,
oTpe30K, Jyd. JlomaHas.
N3mepenne JIJTAHBI
OTpe3Ka, METPUUYECKHU €
€AUHU LI bl U3MEP EH U s
JUIMHBL.  OKpYy’)KHOCTb U

KpyT.

[IpakTnueckas pabora
«locTpoenue y3opa wu3
OKPY>KHOCTEW».

Yroa. IlpsaMon, OCTpPBIi,
TYIoOii W Ppa3BEPHYTHIU
YIJIBL Nsmepenue
YTJIOB.

[lpakTHueckas paborta
«locTpoenue yrioB

PacnosHaBarp Ha yepTrexkax, pUCyHKax,
ONMCHIBATD, UCIION b3Y 5
TEPMUHOJIOTHIO, U H300paxkaTh C
NOMOIIBIO YEePTEXK HBIX MHCTPYMEHTOB:
TOYKY, TPSAMYIO, OTpPE30K, Jyd, Yrol,
JOMaHy1, OKPYXHOCTb.

PacnoznaBaTh, NPUBOAUTH TPUMeE Pbl
OOBEKTOB pEaJIbHOr0 MHUpPa, HMEIO U X
dbopMy HU3ydeHHBIX (HUTYp, OLEHMBATH
UX JIMHEHHBbIE pa3Mephl.

Hcnoab3oBarnb JUHENKY u
TPAaHCHOPTUP KaK HHCTPYMEHTHI A
NOCTPOCHHUSI U H3MEPEHUS: HU3MepPATh

JUINHY OTpE3Ka, BEIIMYUHY  yria;
CTPOUTH OTPE30K 3aJaHHOW JJIUMHBI,
yrou, 3aJlaHHO 1 BEJIMYUHBI

OTKJIAABIBATH  IIMPKYJIEM  pa  HbIE




OTpE3KH, CTPOUTH OKPYXHOCTbh
3aJIaHHOT O pamuyca. H3o0paxkarhb
KOH(QUTYpaluu reoMeTpudecKux Guryp
M3 OTPE3KOB, OKPYXHOCTEH, HX 4HacTeu
Ha HEIMHOBAHHOMW M wieryaroi Oymare;
NnpearaTh, ONMUCHIBATH M 00CYXKJAATh
CIOCO0BbI, AJITOPMTMBbI [TIOCTPOCHU .
Pacno3naBars u m300paxkaTh  Ha
HEJIMHOBAaHHOW M KIeT4aTo Oymare
NpsSIMOM, OCTPBIM, TYyMOW, pa3BEPHYTHIHU
yIJIbl; CPABHHUBATH YIJIbI.
BBIYHCIATH JIIMHBI
JIOMaHBIX.

IlonumMaTh M HMCNOJIB30BATH NPH pelle HUA

3a/1a4 3aBHCUMOCTH MEXIY €IMHUIIAMU

METPUYECKON CHCTEMBI MEpP; 3HAKOMHUTbCSH

C HEMETPUUYECKUMHU CHUCTEMaMHU Mep;

BbIpaKaTh JUIMHY B Pa3IMYHBIX €IMHHIIAX

m3mepenus. HUcciaeaoBarb Qurypsl u

KOH(UTYpauu, UCHoIb3ys Lu(pOBHIE

pecypchl

OTPe3KOB,

OOBIKHOBEHHBIE
apooun
(48 a

Hpo6s. IlpaBunbHBIE U

HeNpaBUJIBHBIE  JIpoOH.
OcHoBHOE CBOMCTBO
Ipo0u. CpaBHeHUE
IpoOeii.

CnoxeHue U BBHIYATAHUE
OOBIKHOBEHHBIX JIpOOEH.
CmemanHas Ipo0b.
VYMHOXEHHUE U JCJIECHHUE
OOBIKHOBEHHBIX JApPOOEii;
B3aMHO-00OpaTHbIE

Ipo0wu.

Pemenmne TEKCT OB BI X
3a7a4, COJZICPIK Il U X
IpooH. OCHOBHBIE

3aJauyd Ha JIpoOu.
I[TIpumenenue OyKB JUIst
3armcu
MaTeMaTUYECKUX
BBIpAKCHU U U
NpPeUIOKEHU 1

MoaeaupoBarhb B rpadudec K oii,
peIMETHOU dopmMe, ¢ TOMOIIKIO
KOMIbIOTEpPAa  MOHATHS U  CBOMCTBA,
CBS3aHHBIE C OOBIKHOBEHHOW JpOOBIO.
Yutarh ¥ 3aNUCBIBATH, CPABHHBAaTh
OOBIKHOBEHHBIE npobu,  mpeaarathb,
000CHOBBIBATH M 00CYXKAATh CIOCO ObI
yHopsiTounBaHus Jpo0ei.

N3006paxarh, OOBIKHOBEHHBIE Jpo0H
TOYKaMU Ha KOOpPJAMHATHOM TpsIMOW;
HCIOJb30BAThH KOOPJIAMHATHY IO
OpsIMYI0 Ul CpaBHEHHs JApoOeil.
®opMyJIMPOBATH, 3alUCBIBATH c
NOMOILI0 OyYKB OCHOBHOE CBOHCTBO
OOBIKHOBEHHOUW JpoOM; HMCHOJB30BATH
OCHOBHOE CBOICTBO npobu TS
COKpalieHuss  Jpo0eil U  TpPUBEACHU S
JpoOu K HOBOMY 3HaMEHAaTello.
IIpeacraBiasith CMEIIaHHYIO JpoOb B
BHJI€ HENMPaBUJIbHON U BBIIEIATH ILENYIO
4acTh 4YHCIa M3 HENpaBUJIbHON Jpolu.
BeinosaTe apudpmernyeckue aeicTBUSA
C OOBIKHOBEHHBIMH JIpOOSMHU; NMpUME HATb

cBoiicTBa  apupMeTHUECKUX JAeHCTBUMI
JUId pallMoOHAIM3al[Mid  BBIYMCIICH UH.
BBINOJHATL  NPUKUAKY W OUEHKY
pe3ynbTara BBIUYMCICHUN; MpemIaratb u
NPUMEHSATh NpUEMBbI NpoBe pKHU
BBIUMCIICHU .

IIpoBoauTs  HMCCIECAO0BAHUA CBOICTB
npobeit, ONUpasiCh Ha  YUCIOBBIC
SKCIEPUMEHTHl (B TOM  4HClIEe  C

NOMOIIbIO KOMIIBIOTEpPA).
Pacnio3HaBaThb HUCTUHHBIE W JOXHBIE




BBICKA3bIBAHUS O Jpo0sSX, NPUBOAMTH
npuMepbl U KOHTPOPUMEPHI, CTPOUTH

BBICKA3LIBAHUSA " OTpHULlAH U A
BBICKA3bIBAHUMN.
Pematn TEKCTOBBIE 3ajJa4u,

cojepxamue JApoOHBIE  JaHHBIE, U
3a/lauyd Ha HaxOXXJEHHWE 4YacTH IeJIOTO
U 1EJOTO IO €ro 4YacTH; BBIABJIATH MX
CXOACTBA M pa3inyvus.
MoaeaupoBaTh X0 peuieHus 3a1adu
C  TMOMOUIBIO pPUCYHKa, CXEMBI,
TaOJIUIBI.

IIpuBoauTh, pa3duparb, OLEHUBATH
pa3IuyHble PELICHHUS, 3allMCU PELIeH U U
TEKCTOBBIX 3ajad.

KpuTnuecku ouneHMBATH TOJYYEH H bIH
pe3ynbTar, OCYILLECTBIISTh
CaMOKOHTpPOJb, TMPOBEPSisi OTBET Ha
COOTBETCTBHE  YCIOBHUIO, HAXOJAUTH
oMM O K.

3HAKOMUTBLCSL € MCTOPMEH PA3BUTH
apuMeTHKH

Harnsanas
reoMeTpusi.

MHOroyroabHUKH
(10 u)

MHOTroyrojibHHUKH.
YeThIpEXYTrOJIbHHUK,
HpsIMOYTOJIbHUK,
KBagpar.

IIpakTnueckas paboTa
«locTpoenue

HpsIMOY T OJIbHUKA C
3aJaHHBIMHU CTOPOHaAMH
Ha HEJIMHOBAaHHO U
Oymare» .

TpeyronbHUK.

Iomane w nepumeTp
HpsIMOYTOJIBHUKA "
MHOT'OYTOJIBHUKOB,
COCTaBJI€ HHBIX u3
HPsIMOY T OJIBHUKOB,
€IMHNLIbI U3MEPEHU S
IUIOMIA M. IlepumeTp
MHOI'OYT'OJIbHU KA

OnucepiBaTh, UCTIOJIb3Y S
TePMHUHOJIOTH 10, n3o00paxatb c
MIOMOIBI0 YEPTEXKHBIX HHCTPYMEHTOB
U OT pyKH, MOJEIHpOBaTh U3 Oymaru
MHOTOYTOJIBHUKH.

IpuBoauthb npuMe p bl 00BEKTOB
pealbHOTO  MHpa, HMEIUX (GopMy
MHOI'OYT'OJIbHUKA, TIPSIMOYTOJIbHUKA,
KBajpaTa, TPEYroJibHUKAa, OLEHUBATh
X JIMHEWHBIE pa3Mepbl. BBIYHCIAATH:

HEPUMETP TpEeyrojJbHHUKa,
npsAMOyTrojJbHHU KA, MHOTI'OYTOJIbHHUKA;
IUIOIA Tb NpsIMOYTOJIbBHUKA,
KBaJpara.

HN300paxars OCTPOYTOJIBHBIE,

NpSAMOYTOJBbHBIE U  TYHNOYTOJBbHBIE
TPEYrOJIbHUKHU.

CTpouTrb Ha  HEIUMHOBAHHOM n
KJIET4aToOM Oymare KBazpar u
NPSAMOY TOJIbHUK c 3a/1aH H bl MU
JUIMHAM A CTOpPOH. UccnenoBath

cBOiicTBa TPSAMOYTOJIbHHMKA, KBaapaTa
nyréM DSKCIIEpUMCEHTa, HAOIFOICHUS,

W3MEpEHUSI, MOJCITUPOBAH U5
CpaBHUBAaTh CBOWMCTBa KBajpara o
IPsIMOYTOJIBHUKA.

KoncrpyupoBarth MaTeMaTH4e CKue
NpelJIoKeHUsT C TIOMOIIBIO  CBSI30K
«HEKOTOPBIN Y, WTFO00 1 ».

Pacno3zHaBarb HCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS O MHOTOYTOJIBHUKAX,
NPUBOAUTH NpUMeEpPbI "




KOHTPIIPUM E€PHI.

Hccnenopath 3aBHCHMOCTb ILJIOINA U
KBajpaTa OT MJIN-bl €ro CTOPOHBLI.
Hcnonb30BaTe CBOMCTBA KBAaJApPaTHOWU

CETKU JUIA  TIOCTPOECHHUS duryp;
pa3ouBaTh IpsMOYT OJILHUK Ha
KBaJpaThl, TPEYTOJIBHUKH ;

COCTABJIATH QUTYpBHI U3 KBAJAPaTOB U
npsAMOYTOJIbHHUKOB )41 HaXOAUThb nux
miomanab, padouBath (QuUrypel Ha
NpsIMOYTOJIBHUKHU W KBAJpaThbl U
HaxXoIuTh HUX IIOomAaAAb.

BpipaxkaTts  BENMYMHY  IUIONRAIA B
pa3IMYHbIX eAMHUIAX U3MEPEH U A
METPUUYECKOH CHCTEeMBI Mep, MOHMMATh
U UCMOJIb30BATH 3aBHCHMOCTH MEXIY
METPUUYECKUMU EIUHUIIAMH H3MEpeH U 5

IIJI01IA TH.

3HAKOMMTD CSI c npuMe paMu
NpUMEeHeHHUs I[UIONAJM U TMepuMerpa B
MPaKTHYCCKU X CUTyalusix. Pemathnb
3a1a4u u3 peasibH oif KU3HHU,

npeuiaraTh M 00CY:KI1aTh pa3iM4YHBbIe

cnoco0bl pEIiCHU S 3a7a4

JlecaTuunbie
Apooun
(38 1)

Hecsatuunas 3aMuch
JIpOOeii. CpaBHeHUE
JNECATUYHBIX JIPOOCH.

JlericTBU A C

JNECATUYHBIMU JPOOSIMHU.
OxpyrieHue
JIECSITUUHBIX JIpo0Oeil.

Pemmenue TEKCTOBBIX
3aa4, cozep ka1 x
JIpo0wu. OcHOBHBIE

3agadu Ha JPOOH

IlpeacTaBisiTh JAECATUUHYIO JpoOb B BHJE
OOBIKHOBEHHOU, 4YHTATh M 3alUCBIBATh,
CPaBHUBATH JECSTUYHbIE npodu,
npeajaratb, O0OO0OCHOBBIBATH M 00CYXIaTh
crnocodbl  ymopsAOYMBAHUS  JIECSTHU YH bIX
JpoOeii.

HN3o00paxkars gecATUUYHBIE IpOOM TOYKaM U
Ha KOOPAWHATHOW MPSIMOM.

BpIABJAATHE C€XOACTBA W Pasjin4yusA IPaBUIJI
apudmeTIecKuX NeUCTBU I c
HaTypaJbHBIMH YHCIAMHU M JCCATHYHBIM U
IpobsiMu, OOBSACHATH UX.

BbinoinaTh apudMeTnyeckue JACHCTBUSA C

JIECSITH YH BI MU JIPOOSIMHU ; BBINOJHSATH
NPUKHIKY u OLEHKY pesyabTaTa
BBIYMCIICH U H.

IIpumeHsiTh cBoOlicTBA apuPMETHUECKU X
IercTBUM s panMoHalu3al U
BBEIUMCIICHUH.

IIpumeHATH NMPaBUJI0 OKpyIJie HUS
JECSTUYHBIX npo0eii. IIpoBoauTh
HCCJIeJ0BaH Ul CBOWCTB JICCSITH YH Bl X
Ipo0eid, ONUpasICh Ha YHCIIOBBI €

SKCIICPUMCHTDI (B TOM 4YHCJIIE C IIOMO IIb IO
KOMIIBOTEP a), BbIIBUI'aThb TrumnoTe3bl u
INpUBOJUTL HX 000CHOBAH MU 4.

Pacnmo3HaBaTh HCTHHHEIC n JJOXKHBI €
BBICKA3 bIBaHU s (6] JIpO6$IX, INPUBOTUTDb




npuMepbl U KOHTPOPHUMEPHI,
BBICKA3bIBAHHUSA H
BBICKA3bIBAH M.

Pemratb TEKCTOBBIE 3aJayu, COJEPIKAllUeE
IpoOHBIE TaHHBIE, M Ha HaXOXXJEHHUE 4YacTHu
[IEJIOTO M IIEJIOTO II0 €r0 4YacTH, BbISIBJIATHL
MX CXO/ICTBA U Pa3JIM4YHUil.

CTPOUTH
OTPUIIAHHU A

MoaenupoBarb X0J PpEIIEHUs 3aJaud ¢
MOMOIIbIO  PHUCYHKA, CXEeMbl, TaOIHIIBI.
IIpuBoauTH, pa3douparhb, OLlEHUBATH
pasiM4HbIe pEHICeHUs, 3alluCH pEIICHHU U
TEKCT BBIX 3ajad.
OnepupoBatbh  JIpOOHBIMM  4YHMCIAMU B
pEeallbHBIX JKM3HEHHBIX CHUTyalHsIX.
Kpurnue cku OLEHUBATH  IOJY4ECHHBI U
pe3ylpTaT, OCYIIECTBISAThH CAMOKOHTP O1b,
npoBeps s OTBET Ha COOTBETCTBHU €
YCIOBHIO, HAaXOJWUTh OIMOKH.
3HAKOMUTBLCA ¢  HUCTOPMEH  pa3BUTHU S
apupMETH KN
Harasinnas MHOTOTpaHHUKH. PacnozdHaBaTh Ha 4epreskax, pPHUCYHKax, B
reomMeTpusi. M3o0paxenue OKpYKaI0111e M MHupe NPSMOYTOJI b HBI 1
Tesa n MHOTOTpaHHUKOB. napajieNenumnes, Kyo,  MHOTOTPAaHHHUKH,
(¢urypsi B Monenn ONUCHIBATH, MCHOJb3YH TEPMHHOJIOTHIO,
NPOCTPAHCTBE IPOCTPaHCTBEHHBIX TEIl. OLICHNBATH JIMHEHHBIE pa3MeEpHI.
9 ) IIpssMoOyTronbHBIM IIpuBoauTh nmpuMepbl OOBEKTOB pPEALHOTO
napajuiejienuies, KyO. | Mupa, UMEIMX (GOpMy MHOTOTpaHHUKA,
Pa3sépTku Ky0a U | OpsAMOYTOJILHOTO Napajuiejenunena, Kyoa.
napajuieJeImne aa. HN300paxkaTh Ky0 Ha KIeTuyaToil Oymare.
IIpakruueckass padora | HccaenoBarthp CBOMCTB A KyOa,
«Pa3BépTKa KyOay. IPsIMOYTOJIBHOTO napajjiejenuneaa,
O0BEM Ky0a, | MHOTOTPaHHUKOB, HCIOIb3YS MOJEIH.
IpPsIMOYFOJIbHOTO Pacno3znaBare u mH300pakaTh pa3BEPTKU
napajjejaenumnena Ky0a u mapamienenunena. MoaeJMpoBaTh

Ky0 M mapamienenune] u3 Oymard M NpoyMx

Marepuasion, O00BSCHATH crnocoo
MOJICITU POB aHHU A.

Haxonutsb U3MEpEeHu 1, BBIYHMCJIATH
oAb MOBEPXHOCTH ; 00BEM KyOa,
PSIMOYTOJIBHOTO napajienenunena;
uccae10BaTh 3aBUCHMOCTBL 00BbEMa Kyba OT
JUTAHBI ero  pedpa, BbIIBUTaTh U

000CHOBBIBATH THIIOTE3Y.

Ha0uawoaaTh ¥ NpPoOBOAUTH AHAJIOTMH MEXY
HNOHATUAMHU IUIOLIAAM W 00BEMa, mepuMeTpa
U miomanau mnoBepxHocTH. PacnmoznaBarth
UCTUHHBIE W JIO)KHBIE BBICKA3bIBAHUS O
MHOTOTPaHHUKaX, HNPUBOJAMTH MPUMEPBI U
KOHTPIPUMEPHI, CTPOMTHh BBICKA3bIBAHHS U
OTPULIAHU S BBICKA3bIBAHUU.

Pemath 3aJa4M U3 pealbHOM KU3HHU




IloBTOpPEHUE M

00001IIeHUE
(10 u)

[loBTOpEeHHE OCHOBHBIX
MNOHATHUH W METOJIOB
Kypca 5 K1acca,

0000mene 3HaHUH

BbpruuciasaTrs  3HaUYCHU S BBIPAXKECHU U,
colepKalmux HaTyp ajibHbIE qucia,
OOBIKHOBEHHBIE U JIECATHYHBIE Jpo0OH,

BBIIIOJIHATH NpPEoOpa3zoBaHUs dYHCEll.
BeiOupars cnmoco® cpaBHEHUS
BBIUUCJICHUH, NPUMEHATH
apu(PMETHIECKU X nercTBUI
palMoOHaNM3allUd BBIUMCICHHM.
OcyuiecTBJIATH CAMOKOHTPOJI b
BBIMIOJTHAEMbBIX JIEUCTBUH M CaMONPOBEPKY
pe3yinbTaTa BBIYMCICHUM.

qucel,
CBOWICTB a
i) 61

Pemats 3agayMm U3 peabHOW  JKHU3HH,
NpUMe HATh MaTeMaTH4yeCKHe 3HAHUS [
pelmleHMs  3agady = U3 JAPYTUX  y4eOHBIX
IPEIMETOB.

Pemarr, 3amaum  pasHbIMH  cHOco0aMHu,
CPAaBHMBATh  CIOCOOBI  pEIICHMS  3ajadi,

BbIOMPATH PALMOHAJIBHBIN CIOCO0

6 wracc (170 4)

HaszBanmue
pasneJia OcHoBHOE coaep:kaHue OcHOBHBIEC BH/BI 1eSITEJIbHOCTH
(TemBbI) o0yuarnmxcs
Kypca (4Hc10
4acoB)

HarypanabHbie ApudmeTnueckue BoinosHAThL apudMeTHUECKHE [AEHCTBHUA C

yucsa JNeHCTBUSA C | MHOTO3HAYHBIMU HATypaJbHBIMU YHCIAMU,

(30 u) MHOT'0O3Ha4YHBbIM U HAXOAUTHh 3HAYEHHUSl YHCIOBBIX BBIPAXKEHU U
HaTypaJIbHBIM U co CckoOkamMu ¥ 0e3 CKOOOK; BBIYHCJIASATH
YUCIaMU. YucnoBble | 3HAYEHHH BBIPAXKECH U, coZIep K alll U X
BBIpAXKECHU A, NOPAAOK | CTeneHU. BHIMOJHATH NPUKHAKY U OLlEe HKY
NeHCTBU M, 3HA4YCHUU YUCIOBBIX BBIPAKECHU ,
UCMONb30BaHUE CKOOOK. | MPUMEHSITb NPUEMBI NMPOBEPKH pe3yibTara.
OxpyrieHue HUcnoab3oBaTh npu BBIYUCJIEHH X
HaTypaJIbHBIX YHCEJI. MEPEMECTUTEIBHOE u COYETaTEJIbH O €
Jenurenun wu KpaTHBIE | CBOMCTBa CJIOKEHHU 51 U YMHOXEHH A,
41CJIa; HauOONbIMI UM | pacHpeNeUuTEeIbHOE CBOWCTBO YMHOXEHHU A
o0 mmn IEIIUTE Nb U | OTHOCUTEJILHO CIIOKCHM 51, CBOMCTBA
HauMEHbIIIEe oOiee | apuMETUYECKUX JCHCTBUM.
KpaTHOE. HccaenoBarh YHUCIOBBIE 3aKOHOMEPHOCTH,
Paznoxxenue wuymcna Ha | NPOBOAUTH YU CIIOBBIE AKCIIEPUMEH THI ,
OpOCThIE MHOXHUTEIHU. | BbIIBUTaTh W 000CHOBBIBATH I'MIOTE3bI.
Henumocts cymMmmbl U | @opMyJHPOBATH omnpejaesie HUSI JICTUTENS U
MPOU3BEJICH UL, KpaTHOTO, HAauOOJBIIEro OOIIEero U TEJIs

JleneHue ¢ OCTaTKOM.
Pemmenue TEKCTOBBIX
3a1a4

u HAaMMCHBIICTO O6H.I€TO KpaTHOT O,
IIpoCcToTro )51 COCTaBHOTI O HYUCCII,
HCIIOJIb30BAaTh OTHU IOHATHUSA IIpU PCIICHU U
3aja4.

Ipume HATH AJITOPUTMBI BBIYHCIIEH U S
HanOOJILII ETO o0mero IEMATEN S u
HaWMEHBIIEro OO0Imero KpPaTHOTO JBYX
quCceJl, AITOPUTM pA3T0KCHUS 4YHCIa Ha




MPOCTHI€ MHOXHUTEIIH.
HccaenoBarthb ycinoBus JenuMoctu Ha 4 u 6.
HccaenoBarn, 00cykaaThb, (pOpMyJHpPOBaTh
M 000CHOBBLIBATH BBLIBOJ O YETHOCTHU
CyMMBI, NMPOU3BEIAECHUS: JBYX YETHBIX YHUCET,
JIBYX HEUETHBIX 4YHUCIIE, YETHOIO U
HEUYETHOTO 4YHCE.

HccnenoBath cBoiicTBa [IEIMMOCTHU
CyMMBI U TIPOM3BEACHUS YHCEI.
I[IpuBoaAuTHL MpUMepPbI YUCENT C 33JaHHBIMU

CBOMCTBAMH, pacno3HaBaThb BepHble H
HeBepHble  YTBEPKJEHHUS O CBOWCTBaX
YHCell, ONnpoBeprarthb HEBEPHBbIE

YTBEPIKJICHUSI C MOMOIIbI0 KOHTPIPHMEPOB.
KoncTpyupoBaThs MaTeMaTH4eCKHe
Npe1JI0Ke HUS C TIOMOIIBIO CBSI30K <1y,
(@I, «CIH ..., TO...)».

Pemarh TekCTOBBIC 3aJa4d, BKIHOYAIOIIHUE
HNOHATHS  JETMMOCTH, apu()METHUYECKUM
cnocoboM, UCHONBL30BaTh Iepedop Bcex
BO3MOHBIX BapHaHTOB.

MonaeaupoBarh X014 pCIICHHUS 3aJa4d  C
NOMOIIBIO PHCYHKA, CXeMBbI, TaOJIHUIIBI.

IIpuBoauTs, pasouparh, OLEHMBATH
pasMuHble pEUICHMs, 3allCH  PEIICHU U
TEKCTOBBIX 3aja4

Kputnue cku OLEHMBATH  TOJYYEHHBI
pe3ynbTar, HaxOIUTh oumMOKH,
OCYLIECTBJIISATh CaMOKOHTpPOJIb, IPOBEPSAs

OTBCT Ha COOTBCTCTBHUC YCIOBHIO

Harnaanaa
reoMeTpusi.
IIpsambie Ha
nmiockoctu (7

1)

IlepnennukynsspHbIE

npsiMbIC.

ITapannenbHbIC

OpsiMbIe.

Paccrosinue MEXIAY
JABYyMsI ~ TOYKaMH, oT

TOYKH J0 HNPAMOMH, IJIHHA

OyTA Ha KBaJpaTHOU
CETKE.

I[Ipumepsl  npsMbIX B
IIPOCTP AHCTBE

Pacnmo3zHaBarb Ha uyepTexax, pHCYHKax
cllydau B3aMMHOTO PAacCHOJIOXKEHHUS ABYX
MPSIMBIX .

MN3o00paxaTh ¢ 1NOMOIBI0  4YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAHHOM u
KieTyaToi Oymare JBe IepeceKarouiuecs
npsMble, JABE MapajulelibHbIe  IpsMBIE,
CTPOUTH  NPAMYI0, MEPHEHAUKYIAPHY IO
TAHHOU .

IIpuBoauThr mnpuMepsl MNapaIEIbHOCTH U
HNepHeHAUKYIAPHOCTHU MPSMBI X B
IPOCTP AaHCTBE.

PacnosnaBarhb B MHOI'OYT'OJIBH U Ka X
HepreH UK YIsIpHBbIEe U IapajjielibHBbl e
ctopoHsl. M300paskaTh MHOTOYTOJIbH UKH
C napajuieJIbHbIMU,
MEePIEHIUKY ISIPHBIMH CTOPOHAMU.
Haxonuth paccTosiHHE  MeXIYy  IBYMS
TOYKAaMHM, OT TOYKH JIO MpPAMOM, JIHUHY

IyTU Ha KBaJApaTHOW CETKE, B TOM 4YHCIE
UCHONB3YsI U(POBBIE pecypChl




Apo0
u (32
q)

OObikHOBEHHasT  ApoOb,
OCHOBHOE CBOWCTBO
Ipobu, COKpall[€H U €
npobeii. CpaBHeHHE H
yIopsiIOYMBaHUE
Jpo0eii.

Jecstuanabie agpodu u
METpHUYECKasi  CHCTeMa

mep.

ApudmeTnueckue
NEUCTBU A c
OOBIKHOBEHHBI MU "

JNCCITHYHBI MU JIPOOSMH.
OtHomenue. [lenenue B
JTAaHHOM OTHOIICHU U .
Macmitab, mponopIius.

Ilonstue MPOLIEHTA.
Beluucnenune npoueHTta
oT BEIUYU HBI u
BEITMY U HBI 1o eé
MPOLEHTY.

Penrenune TEKCTOBBIX
3ajad4, coAepKallux

apoOu M MPOIICHTHI.
IMpakruueckass pabota

«OTHOIIIEHUE JIJITUHBI
OKPYKHOCTH K eé
JAAAMETPY»

CpaBHMBaTHL M YHNOpPAAOYMBATH  JIpoOH,
BBIOMPATH CNMOCOO CpaBHEHHS JIpoOeH.
IIpencraBiasiTh JecATUYHBIE ApOoOM B BUJE
OOBIKHOBEHHBIX JIpoOeil M OOBIKHOBE HHHI €
B BHAE  JECATUYHBIX, M CIIO0JIb30BATh
IKBHBAJEHTHbIEe TNpeJCTABJeHUS JPOOHBIX
qrcenl npu ux CpPaBHEHHUH, npu
BBIUYHCIICHUSAX.

HUcnoab3oBarbs  jecaTMuyHble ApoOuW  mpu
npeoOpa3oBaHUM BEJIMYMH B METpUUYE CKOH
cucremMe Mep.

BeinosHATe apudgMeTHYecKHe AEHCTBHUA C
OOBIKHOBEHHBIMH U JACCITUUYHBIMH JPOOSMH.

BbruuciaaTrs  3HaYCHU S BBIPAXKEHU U,
coAepKauux OOBIKHOBEHHBIEC u
JIECITUYHBI € npodwu, BBINOJIHATH
npeoOpazoBaHu s npobeit, BBIOMPATH
€noco0, NpuMe HATh cBoOlicTBA
apu M EeTHUYECKHUX NEUCTBU I TSt

panroHaIu3aluu BBHIYMCICHUH.
CocTaBJSITH OTHOUIEHUS U MPONOPLHUH,
HAXOAUTh OTHOLICHHWE BEIMYUH, ICTUTH
BEJIMYUHY B JaHHOM OTHOIICHUH.
HaxoauTp 3KcIepUMEHTAJBbHBIM NYTEM
OTHOILEHHUE JUIMHBl OKPYXXHOCTH K €&
IHaMeTpy.

HNutepnperupoBarthb Mmacmrab KaK
OTHOIIEHHE BEJIMYMH, HAXOAUTH MacuTad
IUIaHa, KapThl M BBIYUCIATH PACCTOSHU A,
HCIIONIB3Yys MacmTao.

OO0BSICHATH,  UTO TaKoe MPOLEHT,
ynoTpeo0aaTh 00OpOTHl peuYd €O CIOBOM
«pOLEHT». BpIpaxaTh NpPOLEHTH B
Ipo0siX W IpoOu B MPOIEHTAX, OTHOLIECHUE
JBYX BEIUYUH B MPOICHTAX.

BbIYHMCJAATH IPOLEHT OT YUCIA U YHUCIO IO
ero mpoueHty. OKpyrJasars apodu u

MPOIICHTHI, HaxOUTh MPUOJIFIK € H ST
9HCEeII.

Pemrars 3amayMm Ha 4YacTH, TPOLEHTHI,
NponmopIuHU, Ha  HAXOXJAEeHUE  Apodwu

(mporieHTa) OT BEAMYMHBI W BEIUYHHBI IO
e€ apoOu (mpoleHTy), apobu (mpomeHTa),
KOTOpPBIH  COCTaBJISIET OJHA BEIUYMHA OT
JIPYrou. IpuBoauTe, pa30upars,
OLIEHUBATH PA3JIMYHBIEC pPEUICHUS, 3aMUCH
pelmeHu i TEKCTOBBIX 3ajad.

M3Baexkats wuHpoOpMauM u3 TadIUL U
qUarpaMM, HHTEPIPETHPOBATH TAOIM YHBI €
MaHHbIE,  ONpeAeNsiTh  HauboyblIee u
HAaUMEHbIIEE W3 MPEJCTABJICHHBIX JIAHHBIX




Ilpooonacenue

Ha3Banue
pasneJia OcHoBHoOE coaepxaHue OcHOBHbIE BH/bI 1€SITEJbHOCTH
(TreMbI) o0yuaronmxcst
Kypca (4HcJ10
4acoB)
Harnsagn OceBasi cuMMeTpHsl. PacnoznaBarth Ha yepTex ax "
ast LlenTpanbHas n300paxeHusx, um3o0paxkaTrb OT pPYKH,
reoMeTpH CUMMETPHUS. CTPOMTBb C TIIOMOIIBKD  HMHCTPYMEHTOB
s, IlocTpoenue ¢urypy (oTpe3ok, JIOMaHYIO, TPEyrOJbHUK,
CummeTp CUMMETpPHY IpsAMOY IOJIb HUK, OKPY>XHOCTbH),
nsi(6 1) HBIX QUTYD. CUMMETPHUUYHYI  JaHHOW  OTHOCHTEJIBHO
ITpakruueckass padora psAMOM, TOYKH.
«OceBasi CHMMETPHUSI» . Haxoautsp NpuMe pbl CUMMETpPHUU B
Cummetpus B OoKpykawmeMm wmupe. MogeaupoBatb U3
IIPOCTPaHCTBE Oymarn  aBe  QUIYpBl, CHMMETPUYHBIE
OTHOCUTEJIBHO TPSIMOM; KOHCTPYHPOBAaTb
reOMETPUYECKUE KOH(UTrypauuu,
UCIONb3Ysl CBOMCTBO CHUMMETPUHU, B TOM
quCclie C MOMOIIbI0 HUMPOBBIX PECYPCOB.
HUccaenoBarnb CBOMCTBA H3y4€H H bl X
duryp, CBS3aHHBI € C cuUMMeTpuei,
UCIONb3Yysl OKCOEPUMEHT, HaOIlJeHueE,
MOJIEJIUP OBAHUE.
O0ocHOBBIBATH, ONPOBEPraTrb C MOMO b IO
KOHTPIIPUMEPOB YIBEPKICHHUS O CHMMETPHUHU
¢uryp
BripakeHn Ilpumenenue OykB st | Mcmosab3oBaTh OYKBBI Uit 0003HAY €HU A
usi ¢ 3armcu qyuceJa, HNpU 3alkuch  MaTeMaTHu4deCKHX
OykBaMu MaTeMaTH4YeCKNUX YTBEP)KIICHUH, COCTaBISITh OyKBEHHBIE
(6 ) BBIPaKEHUM U | BBIPAXCHUS IO YCJIOBHIO 3aJIa4u.
HPEUIOKESHU 1. HccaenoBarb  HECIOXHBIE YUCIOBBI €
BykBeHHBIE BbIpa)K€HUsI | 3aKOHOMEPHOCTH, MCHOJIb30BaTh  OYKBBI
u YUCJIOBBIC | [UId HX 3allACH.
HOACTAHOBKHU. Beruuncasarts YHCIIOBOE 3HaYEHHUE
BykBeHHBIE paBeHCTBA, | OYyKBEHHOTO BBIpaAXXEHHUS TpH 3aJaHHBIX
HAax0X ICHUE 3HaYeHUsIX OyKB.
HEU3BECTHOT O 3amuceiBaTh  QoOpMyJabI:  [epuMeTrpa u
KoM oHeHTa. Dopmyibl IJIOIIA 1Y NpsIMOYTOJIbHUKA, KBaJparTa;
JUIMHBl ~ OKPY)KHOCTH, IUIOIIAAU  Kpyra;
BBINOJIHATH BbIYMCJIC HUA 0  3TUM
dopmyiam.
CocraBasitb (GoOpMYJIbl, BbIpaXar IUe
3aBUCHUMOCTHU MEXY BEJIMUYMHAMHU
CKOpOCTb, BpeMs, paccTOsiHME; Il€Ha,
KOJINYE€CTBO, CTOUMOCTB ;
IPOU3BOJUTENBbHOCTb, BpeMs, 00BEM

paboTHI; BBIMOIHATH BBIYMCICHHS IO dTUM
dopmynam.

HaxoauTh  HEU3BECTHBIU
apuPMETUUYECKOTO JEHCTBUS

KOMIIOHCHT




Harasian YeThIpEXYTrOJbHHUK, HN3o00paxars Ha HEJIMHOBAHHOU 51
ast OpHUMEP bl KieTyaTod Oymare C HCIOJb30BAaHUEM
reoMeTpH 4eTBIPEXYTOJIbHUKOB. YepTEKHBI X UHCTPYMEHTOB
o, IIpsimoyronbHUK, YEeThIPEXY IO bHUKHI C 3aJlaH HbIM U
DOurypsl KBaJIparT: CBOMCTBA | CBOMCTBAMWU: c napajijieidbHbl MU,
Ha CTOPOH, YTJIOB, | MEPHEeHAUKYIAPHBIMU, PaBHBIM U
IIOCKOCTH JTAArOHAJIEH. CTOPOHAMH, MpAMBIMHU  yIlaMu U Jp.,
(14 ) Namepenune yrmoB. Buaesl | paBHOOEnpeHHBIHI TPEYTrOJbHUK.
TPEYrOJIbHUKOB. IIpeanararb u  o0cyxaarb  cnocoObl,
Ilepumerp AJITOPUTMbI TIOCTPOEHHU .
MHOTOYTOJIbHU KA. HUccaenoBarb, HUCNONb3Yys HKCOEPUMEHT,
ITnomane urypwl. | HabnOaEeHWE, MOJACIHpPOBAHUE, CBOWCTBA
dopmysibl mepuMeTpa W | NpAMOYTOJbHHMKA, KBajapaTta, pa3dOuBaTh Ha
IUIOIA AU TPEYrOJbHHUKH. O00CHOBBIBATH,
NpsIMOYTOJIBHUKA. ONpoOBE PraThb C OMOLIbIO KOHTPIPHUM EPOB
IMpubnmxénnoe YIBEpKACHUS 0 NpSAMOYTOJIBHUKE,
U3MEpPEHUE IUIOIIAAN | KBagpaTe, PacHo3HABaTb BEpHbIE U
uryp. HEBEPHBIEC YTBEPXKJACHHUS.
Ilpaktnueckas padora | U3MepsiTh M  CTPOUTH C TIOMOIIBIO
«IInomane xpyra» TpaHCIIOPTUpPA  yIIbl, B TOM YHUCIE B
MHOTOYTOJIbHUKE, CPaBHUBATh YIJIBI
pacno3HaBaThb OCTpble, IMpsMbIE, TyNbIE,
pa3BEPHYTHIE YIJIBI. Pacno3snaBarts,
H300paxaTh OCTPOYT'OJIbH bI ,
MPSIMO YT OJIBH bI 1, TYIIOYT'OJIBH Bl ,
paBHOOEIpEHHBI, PaBHOCTOPOH HU U
TPEYrOJIbHHUKHU.
BpruncasasTe nepuMeTp MHOTOYTrOJbHHUKA,
MJIOAb MHOTOYTOJIBHHKA pa30MeHueM Ha
NpsMOYTOJILHUKH, Ha paBHble (QUIYPBHI,
UCIIONb30BaTh METPUYECKHE  €OUHUIBI
U3MEPEHUs JUIMHbI W IUIOIIAJIH.
HUcnoab3oBaTh NpUOIMKEHHOE H3MepeHUe
JUIMH ¥ TUlom@Jaeidl Ha kieTyaTtoit Oymare,
npuoInKEHHOE u3MepeHue JUTU H bl
OKPYXKHOCTH, IUIOIIAJU Kpyra
IIpoodonsicenue
Ha3Banue
pasaeja OcHoBHOE coaep:kaHue OcHoBHBIE BH/IbI 1eSITEJIbHOCTH
(TemMbI) 00y4yaronmxcst
Kypca (4mciio
4acoB)
HonoxurebH Llensie w4ywncima. Moayne | IlpuBoaAMTHL mNpuMepbl HCHOIB30BAaHUS B
ble quciia, Te€OMETpHUYECKasl | pealbHOM  JKM3HM  TOJOXKUTEIbHBIX U
oTpULaTeIbH UHTEpIIpETALIUST MOAYJIsl. | OTPULATEJIbHBIX YHCEJ.
ble Ynciaa YucnoBble NPOMEXKYTKHU. HN300paxars LeJble yucia,
(40 ) [losmoxxurenbHbIE U | HOJIOKUTEIbHBIE U OTpUllaTElbHBIE
OTpULlaTEIbHBIE yyclia. | yuciaa TOYKAMHU Ha 4YUCIOBOU NpsAMOM,
CpaBHeHue HCIOJIb30BaTh UYUCIOBYI MPIMYIO JJIs
MOJIO)KUTEIIbHbBIX U | CPaBHEHHs 4YHUCEN.
OTPULIATEJIBbHBIX quces. | IlpumeHaATsH NpaBuJIa CpaBHEHH 1,
ApudpmeTnyeckue YHOPA0YMBATH IEJbl€ YKCIA; HAXOAMTHb
NEUCTBU S C | MOIylnb YHCIA.
MOJIOYKUT€JIbHBIMU n | DopmyaupoBaTh NpaBUJa BBIUNCICHUS C




OTpHLIAT €JIbHBIMHU
YHCJIaMU.

ITOJIOKUTCIIbHBIMHU U OTpULATCIbHBI MU
qucjiaMu, HaAXoAuThb SHAYCHUA

Penienne TEKCTOBBIX 3ada4| 4YUCIOBBIX BBIpAa’KCHU it , COoACpIKalm ux

JNIEUCTBUA  C MOJIO)KHUTEJ bHBIM 1 u
OTPULIATEJIBHBIMU YUCIAMHU.
IIpuMeHATHL CBOUCTBA CIOXEHUA U
YMHOXXEHUS Uil MpeoOpa3oBaHUS CyMM
U NIPOU3BEIEHUU

IpencrasJiien IlpsmoyronbHass cuctema | O0bACHATh M WIJIIOCTPUPOBATH IMOHSTHE
ue TaHHbIX KOOpAMHAT Ha IJIOCKO CTH. | MPSAMOYIOJIbHOW CHUCTEMBbl KOOpJAMHAT Ha
(6 u) KoopauuaTtsl  TOYKM  HaA | MJIOCKOCTH, HCHOJIb30BAThH
IJIOCKOCTH, abcuucca ¢ | TEPMUHOJOTHIO; CTPOUTH Ha
OopaMHaTa. KOOPAWHATHOW  IUIOCKOCTH  TOYKU H
CronbGuatbie W KpyroBble | (Uryphl 1O 33JaHHBIM KOOpPJAMHATaM,
JarpaMMbl. HaXOAUTH KOOPAUHATHl TOYEK.
[IpakTueckas padora | Yurarp cTojbuaThlie U KpYrOBBI€
«Toctpoenue JMarpaMMbl; MHTEPNPeTHPOBATh JaHHBIC;
JmarpaMm». CTPOUTH CTOJ0YATHIE JUMAarpaMMBl.
Penrenue TekcTOBBbIX | Hcmoab3oBarhb uHpopmManumw,
3a/71ad4, coZiepKalIuX | MPEICcTaBICHHYIO B Tabauuax, Ha
JIaHHbIE, auarpaMmax I peuleHUs  TEKCTOBBI X
npecTaBlI€HHbIE B | 3aJa4 U 337a4 U3 PEAIbHOW JKHU3HHU
Tabaumax u Ha
JuarpamMmax
Harusian IIpssMOyroabHbBII PacnosnaBarb Ha uepreKax, pUCYHKAX,
ast napajiesenunes, KyO, | onuchbIBaTh NUpPaMUIy, HPU3MY, LHUIHHID,
reoMeTpH npusMa, nupamMuaa, | KOHyc, ap, HW300paxarb HUX OT pYKH,
s, KOHYC, IWJIMHAp, lIap | MoAeJHpoOBaThb u3 Oymaru, IUIacTHJIMHA,
Durypsl u chepa. M3zo0pakeHue | nmpoBonoku u np. I[IpuBOaAMTH TIpUMeE pPbl

B npoctpancTie (9

1)

HPOCTPAHCTBEHHBIX
duryp. I[Tpumepsr
pPa3BEPTOK
MHOTI'OI'PaHHUKOB,
IWJIMHApPaA W KOHYycA.
[lpakTuueckas  paboTa

«Co3nanue MoJeaeH
MPOCTP aHCTBEHHBI X
duryp».

TToustue 00BéMa;
€JIMHUIIBI W3MEPEHHU S
00BEMa. O0BéM
PSIMOYTOJIBHOTO
napajuiejenuneaa,
KyOa, popmy bl
00BEMa

OOBEKTOB OKPYKAIOI[Ero MHpPa, HMEIO Il X
(GopMBI Ha3BAaHHBIX TeIL.

Hcnoab3oBaTh  TEPMHUHOJIOTMIO:  BEpUIMHA,
pedpo, TpaHb, OCHOBaHHME, BBICOTA, PATUYC U
JUamMeTp, pa3BEPTKA.

M3yuars, UCTIONB3Y 5T 9KCIIEPUMEHT,
HaOmoJeHNe, U3MEpeHHe, MOAEIMPOBAaHUE, B
TOM 4YHCJIE KOMIIBIOTEpPHOE, W ONMHCHIBATH
CBOWiCTBA  HA3BaHHBIX  Tel, BBIABJATH
CXOJACTBA M Pa3IW4YMs: MEXIy NUPAMUIION U
NPU3MON; MEXIYy UWIMHAPOM, KOHYCOM W

IAPOM.
PacnoznaBsarb pa3BEPTKH
napajuiejgenunena, KyOa, IPU3 MBI,
NApaMU b, KOHYCa, LUJIUH D a;
KOHCTPYHUPOBATH  JIAHHBIC Tena us3
pasBEPTOK, CO3/1aBaTh ux MOJIEJIH .

Co3naBarp  MoOAeJIM  MPOCTPAHCTBEHH bIX
¢uryp (u3 Oymaru, NMpPOBOJOKH, IUIACTHJIHMHA
u Jp.)

HM3mepsiTs Ha Mojaeasix: UIMHBI p&bep
MHOTOTPAHHUKOB, JMaMETp Iapa.
BoiBOAUTH dopmyany 00BbEMa




NPsIMOYTOJIBHOTO Mapajjiesenumnena.

Bpruuciasars no dbopmynam: 00BEM
NpsMOYTOJIBHOTO Mapajjejenunena, Kyoa;
HCIIOJb30BaTh STMHU I b U3MEpEeHH A
00BéMa; BBIYUCJIASATDH 00BEMBI TElI,

COCTaBJIEHHBIX W3 KyOOB, NapajUleJIelNuIe/10B;
pemiaTh 3a4a4M C PEAUIBHBIMM JaHHBIMH

IHoBTOpEHME, [loBTOpEeHHE OCHOBHBIX BbBIYMCIATH 3HAUCHU ST BBIPAKECHUU,
00001meHue, MOHATH I collep)KalluX HaTypajJbHbIE, LEJIbIC,
CHCTEeMATH3alll | ¥ METOJOB KypcOoB 5 u 6 NOJIOKUTEJIbHBIE W OTpHUIIATEIbHBIC
3 KJIacC OB, qrcia, OOBIKHOBCHHBIC U JICCITHYHBIC
(20 ) 00o0menne u JIpOOH, BBITIOJHATH IIpeoOpa3zoBaHUs
cUcTeMaTUu3alus 4ycesl W BBIPAKEHUU.
3HAHUU BriOupaTh cnoco® cpaBHEHUS yucell,
BBIUKCIICH U,

NpUMe HATHh CBOICTBAa apuMeTHUYECKUX
NEUCTBUU I

paltmoHaIu3allid BBIYHUCIICH .

Pematp 3agaum u3 peaqbHON KU3HU,
NpPUMEHATH MaTeMaTH4YeCKHe 3HAHUS s
pereHus 3amad U3 JAPYyrux

NpeaMETOB.

Pemath 3agauu pasHbIMHU cnocodammu,
CPaBHUBAThb, BbHIOUPATH CHOCOOBI pEIICHUS
3a/1a4M.

OcyliecTBJISITh CAMOKOHTPOJIb BBITIOTHIEMBIX
NEeUCTBUU

U CaMOIIPOBEPKY pe3ybTaTa BbIUYUCIEHU U
PABOYASA MPOTPAMMA YUYEBHOT O KYPCA «AJTEBPAy. 7-9 KIACCBHI

HEJN M3YUEHUA YUYEBHOTI'O KYPCA

Anrebpa sBIsS€TCA OJHMM M3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHa OOECTIEUYMBAET H3Y4YCHHUE
OPYTHUX JTUCHUIIINH, KaK €CTeCTBEHHOHAYYHOTrO, TaKk W TyYMaHUTapHOTO IIUKIOB, €& OCBOCHHE
HEOOXOMMMO JUISI TPOJOJIKEHHS O00pa3oBaHMS W B TIOBCEJHEBHOW ku3HH. Pa3Burtme vy
Oo0yJalUXCs HAyYHBIX TPEACTABICHHH O TPOUCXOKICHUHM U CYIIHOCTH anre0pamvecKH x
abcTpaknuii, cnoco0e OTpa)kK€HHUs MaTeMaTHUYEeCKOW HAayKOW SBICHHW M IMPOLECCOB B INPHUPOJAE H
o0IiecTBe, pOJM MAaTeMaTUYECKOTO MOJEJIMPOBAHUS B HAydHOM IO3HAHUM M B MPaAKTHUKE
croco0cTByeT (GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KA4eCTB MbBIIUICHUS, HEOOXOIH MBI X
JUIs  aJanTalid B COBpeMeHHOM 1udpoBoM obmectBe. W3yueHue anmreOpbl eCTECTBEHHBIM
oOpa3zom oOecmieuuBaeT pa3BUTHE yYMEHUsS HAOIIOAaTh, CPABHUBATH, HAXOJHUTh 3aKOHOMEPHO CTH,
TpeOyeT KPUTHUHOCTH MBINUIEHUS, CIHOCOOHOCTH apryMeHTHPOBaHHO OOOCHOBBIBATH CBOU
NCUCTBUS ¥ BBIBOJBI, (GOpMYyIHpPOBATh yrBepkjacHus. OCBOeHUE Kypca ainreOpsl oOecreduBaceT
pa3BUTUE JIOTMYECKOTO  MBINUIEHUS O00y4aromUXcsS: OHM HCHOJIB3YIOT JEAYKTHUBHBIE U
WHIYKTUBHBIE pacCyXJeHUs, 0000ImeHue ¥ KOHKpeTH3alHio, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anreOpe mpeamnojiaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSITEJILHOW JIEITEIBHOCTH
o0ydamuxcs, MO3TOMY CaMOCTOSITEJIbHOE pelleHHe 3aJad ecTeCTBEHHBIM 00pa3oM SBIAETC s
peanu3anue AeITEeIbHOCTHOTO MPUHIHMNA OOy4eHUS.

B crpykType mporpamMmmbl ydeOHOTO Kypca «AnreOpa» OCHOBHOW INKOJIBI OCHOBHOE MECTO
3aHUMAalOT COAEpkKaTelbHO-MeToauYecKkue JuHuu: «Yucia u BbIUMCICHHS»; «Alre0pandyeckKkue
BBIPAKECHU Y |
«YpaBHEeHUS © HepaBeHCTBa»; «DyHkmumm». Kaxkmas u3 3TUX COACPKATEIBHO-METOUYECKH X
JUHUM pa3BUBaeTCAd Ha NPOTIKEHUHU TPEX JeT U3ydeHUS Kypca, €CTECTBEHHBIM 00pa3oMm
mepenyieTasch W B3aUMOJNCUCTBYsST C JpyrHMHU €ro JHHUAMHU. B Xome wu3ydeHUs Kypca
O00yJaro MUMCS TIPUXOIUTCS JIOTHYECKH PACCYX JIaTh, HCIOJIH30BATh TEOPETHKO-MHOXECTBEH H bl i



s3bIK. B CBS3M ¢ ATHM 1enecoo0pa3Ho BKIIOYUTH B MPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
MPOHU3BIBAIOLI[ME BCE OCHOBHBIE pa3fesibl MareMaTH4YecKOro oOpa30oBaHUS U CHOCOOCTBYIOLIHE
OBJIaJICHUIO OOY4YaIOLM[MMUCSA OCHOB YHHUBEpPCAJIbHOTO MaTeMaTHYeCKOTo s3bika. Takum oOpaszowm,
MOXHO YTBEpIXIaTh, UYTO COJACPXKATEIbHOW U CTPYKTyPHOH OCOOCEHHOCTBIO Kypca

«AnreOpa» SBIISIETCSI €r0 MHTETPUPOBAHHBIN XapakTep.

Conepxanne nuHUMA «Yucia W BBIUMCICHUS» CIY)KUT OCHOBOW Uil JaJbHEHIIEero W3yd4eHH s
MaTeMaTuKH, CIOCOOCTBYET  pa3BUTHI0O y  OOy4arom[MXCs  JIOTHYECKOTO MBIIITICH U 41,
GbopMUPOBAHUIO YMEHHUS TIIOJIL30BATHCS AJITOPUTMAaMH, a TAKKEe MNPHUOOPETEHUIO MPAKTUIECKU X
HaBBIKOB, HEOOXOIMMBIX s TOBCEAHEBHOW JKM3HM. Pa3BuTHE MOHATHS O YHCIIE B OCHOBHO M
IKOJIE CBS3aHO C pPalMOHAJIBHBIMHA W HUPPAMOHAIBHBIMHA  4YHCIaMH, (HOPMHUPOBAHUEM
NpEe/ICTAaBIICHUN OJICUCTBUTEILHOM 4YHCIIE. 3aBepIIeHHE OCBOEHHUS YHCIOBOM JIMHUM OTHECEHO
K CTapiieMy 3BE€Hy OOIIero oOpa3oBaHMS.

ConmepxaHue IBYyX anreOpamdecKHX JMHHH — «AlreOpandecKue BBIPaAXKEHUSA» U «YpaBHEHU S
U HEepaBeHCTBa» crnocoO0cTByeT (opMuUpOBaHMIO y oOydaroU[UXCs MareMaTHYEeCKOTro ammaparta,
HEOOXOJAMMOTO JUISI pEelIeHusl 3ahad MaTeMaTUKH, CMEXHBIX IIPEeIMETOB W MPaKTUKO-
OpPUEHTHPOBAHHBIX 337a4. B oOCHOBHON wmKoje YydyeOHBIH MaTepual TpPYIIIMPYETCS BOKPYT
palMoHANIbHBIX BBIpAKEHHUUN. AnreOpa ASMOHCTPHUPYET 3HAUYEHUE MATEMaTHUKH KakK si3bIKa JJIsI
NOCTPOCHUS MAareMaTUYECKUX MOJEJEN, OMUCAHUS MPOLECCOB M SBJICHUU pealbHOTrO Mupa. B
3aga4d  OOy4deHUss anreOpe BXOAST TakKe JalbHeliliee pa3BUTHE  aITOPUTMUYECKOT O
MBIIIIEHHU I, HEOOXOAMMOTO, B YAaCTHOCTH, JUISI OCBOCHUSI Kypca HMH(POPMATHUKU, U OBJIAJECHUE
HaBBIKAMH JEAYKTUBHBIX paccyxaeHuil. IIpeoOpazoBanue CHMBOJBHBIX (OPM BHOCHUT CBOM
crieMUYECKUl BKJIaJ B pa3BUTHUE BOOOpaX€HUsSI, CIIOCOOHOCTEN K MaTreMaTH4eCKOMY
TBOPYECTBY .

Copmepxxanue (QyHKOHMOHAIBbHO-TpaUUeCKOW IJIMHUM HALEIEHO Ha IMONy4YeHHUE INKOJbHUKAMH
3HaHMHM O (QyHKUIHMAX KaKk BaKHEHIIeld MareMaTH4ecKOW MOJENu s OMUCAHUS U HUCCIeJOBaHUS
pasHOOOpa3HBIX MPOLECCOB U SABIEHHNW B HpUpoae U obmecTBe. V3ydueHue 3TOro marepuala
CIOCOOCTBYET pa3BUTHIO y OOyJalOIIMUXCS YMEHHS HCHOJIBb30BATh pA3TUYHBIE BBIPA3UTEN bHBIE
cpelcTBa s3bIKa MaTeMaTHUKH — CIOBECHBIE, CHUMBOJHUYECKHE, TrpaduyecKue, BHOCUT BKIAJ B
dbopMuUpOBaHHUE MPEACTABICHUN O POTM MaTeMaTUKH B Pa3BUTHHU LUBHIM3AMHUU € KyIbTYPHI.
MECTO YYEBHOI'O KYPCA B YYEFHOM IUIAHE

CormacHo ydyeOHOMY IUlaHy B 7/—9 wiaccax wu3ydaeTcs YU4eOHBIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJCAYIOIIME OCHOBHBIC pa3feiibl colepkaHusi: «YUucna W BBIYUCICHUS,
«ArnreOpandecKue BBIPOKCHUS», «YPaBHCHUS W HEPABEHCTBa», «DyHKIIUN.

VYueOHBIM NiaH Ha u3yyeHue anreOpsl B /—9 Kmaccax OTBOJMT HE MeHee 3 yueOHBIX YacoB B
HEJEII0 B TEYCHUE KAKIOT0 Toma OOydeHHs, BCero 3a Tpu rojga oOyueHuss — He meHee 306
yu4eOHBIX YacoB.

COAEPXKAHUE VYEBHOI'O KVYPCA (IO I'OJAM OBYYEHNA)
7 xnacc

Yucna u eviuucnenus
PanyonanpHble  umcIa

Jlpobu OOBIKHOBEHHBIE M JECATHUUYHBIE, MEpexo] OT OgHOU ¢GopMbl 3amucu Apodel K JIpyTrou.
[lonsiTue panMOHANBHOTO 4YHUCIA, 3allUCh, CPAaBHEHHE, YNOPSAJOYMBAHME PALMOHAIBHBIX YHUCEI.
Apudmernueckue JeWCTBHUSA C palMOHAJIBHBIMHU 4YMclaMu. PemeHue 3agad U3 pealbHOU
MpakTUKU Ha YacTH, Ha JIpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJieM: ONpeAesieHHe, MpeoOpa3oBaHUE BBIPAXKEHHH Ha OCHOBE
onpenaesieHus, 3anuch OonpmIMX uucen. [IponeHTHl, 3anuch MPOLEHTOB B BHUAE poOU U Jpodu B
BUJE MNPOUEHTOB. Tpu OCHOBHBIE 3aJauyM Ha MNPOLEHTHI, pEIICHUE 3axad U3
peajlbHON IPaKTHUKU.

IIpumMeHeHne NpU3HAKOB JIEJIMMOCTH, PA3JIOKEHHUE HA MHOXKUTEJIM HATypPaJIbHBIX YHCEIL.

PeanbHble 3aBUCHMMOCTH, B TOM 4YHCJE MOpsiMasi M OoOpaTHasi OPONOPIIMOHAIBHOCTH.

Anecebpauueckue eviparceHus

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C TMepeMeHHOW. JomycTumble 3HA4EHHU S
nepeMeHHbIX. lIpencTaBiieHne 3aBUCHMMOCTH MEXJY BEIMYMHAMHU B BUAE GopMyibl. Berumcienwus
no ¢opmynam. [IpeobpazoBanue OyKBEHHBIX BBIPaXXEHUH, TOXKIECTBEHHO paBHBIE BBIPAXKEHH S,



npaBuJia MpeoOpa3zoBaHUS CYMM U NPOM3BEACHUH, TMpa-
BWJIA PACKPBITUSI CKOOOK U IPUBEJICHUS TOJIOOHBIX CllaraéMbIX.

CBoiicTBa CTENEHU C HATypajJbHBIM I10Ka3aTEJIEM.

OnmHounenbl u MHorousneHnl. CreneHb MHorousneHa. CloxeHHE, BBIUUTAHHE, YMHOXEHHUE
MHOrouJjieHoB. ®opMysbl COKpalléHHOTO YMHOXXEHHS: KBaApaT CyMMBl U KBaJApaT pPa3sHOCTH.
@opmysia pa3HOCTH KBaApaToB. Pa3nokeHHEe MHOTOYJIEHOB Ha MHOXHUTEIH.

Ypasnenua

VYpaBHeHHE, KOpeHb YypaBHEHHUS, mpaBuja mpeoOpa3oBaHUS ypaBHECHUS, PABHOCHUIIBHOCTH
YPABHECHUU.

JInHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOpPHEW JIMHEHHOrO0 ypaBHEHMS, PEIICHUE
JUHENHBIX ypaBHeHHMU. CocTaBieHUEe YypaBHEHHMH IO YCIOBUIO 3adauyM. PemieHue TEKCTOBBIX
3aJa4 C MOMOUIBK YPaBHECHUM.

JluneliHoe ypaBHEHHME C JByMs MHepeMeHHbIMH U ero rpadpuk. Cucrema JBYyX JHMHEHHBIX
YpaBHEHUH C JByMsi MepeMeHHbIMHU. PemeHue cucreM ypaBHEHHH crnocoOOM MOJCTAaHOBKH.
[IpuMepsl pemieHUsT TEKCTOBBIX 3aJay C IOMOILIBI CHCTEM YpPaBHEHUM.

Koopnunatel u rpaduku. OyHKIHT

KoopaunHaTta Touku Ha mpsMoii. YuciaoBele npoMmexyTku. PaccTosiHME MeXay ABYyMsi TOUKAMM
KOOPAWMHATHOM IIPSIMON.

IIpssmoyronbHas cuctema kKoopauHaT, ocu OX m Oy. AbGcimicca mopAauHaTa TOYKH Ha
KOOpIMHATHON MmiIockocTH. [IpuMepsl rpadukoB, 3aJaHHBIX QopMylaMu. YteHue rpaukoB
peanbpHBIX 3aBucuMocTel. [lonstue ¢ynkuuu. I'paduk dynxmuu. CpoiicTBa ¢pynkuuii. JIuneii-
Hast pyHK1IMA, €€ rpaduk. I'paduk dyHkimum y = |x|. [paduueckoe permeHne JTUHEHHBIX
YPAaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUU.

8 xmacc

Yucna u eviuucnenus

Ksanparueiii kopenb w3 uuciaa. llonsitue 00 wppanmuoHalbHOM 4yucie. JlecaTuuubie
NpUONMKEHU HppallMoHalbHBIX yHced. CBoilcTBa apudpMEeTHUYECKHUX KBaJPaTHBIX KOpPHEH M UX
NpUMEHEHHUE K NpeoOpa3OBaHUIO YHCIIOBBIX BBIPAXKEHUW W BBIUUCICHUSIM. JleMcTBUTENbHBIE
4qucra.

Crenenp c uenslM nokazateneM u e€ cBodcTBa. CTaHmapTHas 3aluch 4YHCIA.

Anzebpauueckue evlparicenus

KBanpaTHbINl TpEXUneH; pa3noXeHHUE KBAAPATHOTO TPEXUJIEHA HAa MHOYKMUTEIU.

Anre6panueckass apo0b. OCHOBHOE CBOWCTBO anredOpanmueckoi apodu. CroxeHue, BHIUYMTAHHE,
YMHOXXEHUE, JeleHue anmredpamuyeckux  ApoOei.  PaumoHanbHbBle  BBIpAXEHUS M HX
npeob6pazoBaHueE.

Ypasnenusn u nepasencmea

KBagpaTHoe ypaBHeHHe, QopMyna KopHEW KBaapaTHOTO ypaBHeHHsA. Teopema Buera. Pemenmue
YpaBHEHUH, CBOMSAIMIMXCS K JUHEHHBIM U KBaapaTHBIM. [IpocTeiimue apoOHO-paninoHa I bHBIE
YpaBHEHMU .

I'padhmueckass uHTEpHpeTanuss ypaBHEHHW C JABYMsS TIEPEMEHHBIMH W CHUCTEM JIMHEH HBIX
YpaBHEHUUN C JIBYMS IlepeMeHHbIMHU. [IpuMepsl pemeHHs CUCTeM HEIMHEWHBIX YPAaBHEHHUM C
JByMsI NEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aJa4y alreOpamyecKkuM CIOCOOOM.

UucnoBbie HepaBEeHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ ogHOW TepeMeHHOUW. PaBHOCHUIBHOCTH
HepaBeHCTB. JIMHEWHbIE HeEpaBeHCTBA C OJHOM mepeMeHHON. CHUCTEMBbl JMHEHHBIX HEPABEHCTB C
OJIHOW TEpPEMEHHOM.

Dynkyuu

[lonstue ¢ynkuuu. OOmacTy ompeaesieHUss U MHOXKECTBO 3HaueHUM ¢QyHknuu. CrnocoObl
3aMaHusT (PyHKIIUA.

I'padux Pynknuu. UYUrenue cBoiictB ¢yHkuun mo e€ rpaduky. I[lpumepst rpadukoB
GyHKLIUN, OTpakaloIIUX peaJbHbIE MPOLECCHI.

@OyHKII MM, ONMHCHIBAIOLIME MPSIMYI0O M OOpaTHYIO IMPONOPIMOHAJIBHBIE
3aBUCHMOCTH, HX TpaQuKu.

@dynkuun Y = X2, y=xy= X, y=|x.



I'padmueckoe pemeHue ypaBHEHHH W CHCTEM YpaBHECHUH.
9 knace

Yucna u eviuucnenus
JlelicTBUTE IbHBIE YKCITIA

PannonanpHbie uyucia, HWppaMOHAlbHbIE 4YHCIA, KOHEYHbIE M OCCKOHEYHBIE JECATHYHBIE
npobu. MHOXECTBO JCWCTBUTEIbHBIX YHCEN; JCUCTBUTENbHBIE 4YHCIA KaKk OECKOHEUYHBI e
NecITUYHBIE JIpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBUTEI bH bl X
yyucea U KOOPJAMHATHOM MpsSMOMH.

CpaBHeHUE  JCUCTBUTENBHBIX  4YHCEl, apudMeTHYecKUe JACUCTBUS C JICHCTBUTEIbHBI MU
YUCIAMU .

M3mepenus, npuOIMXeHUS, OLEHKU

Pasmepsl 0OBEKTOB OKpYKalOIIETO MHUpPA, JIUTEIBHOCTH IMPOIECCOB B OKPYIXKAIONI[EM MHpE.

IIpubnmxk€HHOE 3HAYEHHWE BEJIMYUHBI, TOYHOCTh NOpUONMKeHHs. OKpyrieHHe YHuce.
[Ipukuaka u olLEHKA Pe3ylbTATOB BBIUUCICHUMN.

Ypaeéuenus u nepasencmea
YpaBHEeHHS € OTHOW TepeMEHH Oi

JInneiinoe ypaBHeHue. PernieHne ypaBHEHMM, CBOIALLIMXCS K JIMHEHWHBIM.

KBanparHoe ypaBHeHuHe. PemeHne ypaBHEHUN, CBOIAIIMXCs K KBaJpaTHbIM. bukBaapatHoOe
ypaBHeHue. [IpumMepbl pemieHUs YpaBHEHUW TpeThed M YETBEPTOM CTEMEHEW pa3lokXeHUEM Ha
MHOXHUTEU.

Pemmrlerne  apoOHO-panmMOHANIBHBIX  ypaBHEHHWU. PemeHune  TEKCTOBBIX  3aj1aq

anreOpandecKuM METOIOM.
CucteMbl  ypaBHEHU

YpaBHEeHHE ¢ JABYMs TIepeMEHHBIMH U ero rpaduk. PemeHue cucTteM JABYX JIMHEH HBIX
YpaBHEHUUN C JBYMs INepeMeHHbIMU. PemeHue cucrem [AByX YypaBHEHHUH, OJHO H3 KOTOPBIX
JUHEHOe, a JApyroe — BTOpOM cTeneHHu. Ipaduueckas HHTepHpeTanus CHUCTEMBbl ypaBHEHUH C
JTBYMSI TIEPEMEHHBIM H.

Pemienne TeKCTOBBIX 3amau aireOpamueckuM CIOCOOOM.

HepasencrBa

YucioBble HEpaBEHCTBa W WX CBOMCTBA.

Pemenne nuHENHBIX HEPABEHCTB C OJHOW TIEepeMEHHOW. PemeHue cucTeM JMHEW HBIX
HEpPaBEHCTB C OAHOW mepeMeHHO#. KBagpaTHeie HepaBeHcTBa. | 'paduueckass HHTEPIIPET AllH S
HEPaBEHCTB M CUCTEM HEPABEHCTB C ABYMsI TIEPEMEHHBIMH.

Dynkyuu

KBagparnunas ¢yskims, e€ rpaduk u cBoiictBa. [lapaboira, KOOpIWHATHI BEPIIMHBI
napaboJibl, OCh CUMMETPHUU NapadOJIbI.

I'padpukn  QyHKIIMIHA:

y =kx, y = kx + b, y ZE,y =xf,y =X, y=|X| u ux cpoiicTpa.

Yucnosvie nocnedosamenvnocmu

Onpezenenre u crmoco0bl 3a/aHKS YHCIOBBIX MOCTE0BATEIbHOCTEH

[lonaTHe 4YKMCIOBOW TOCIENOBATEIbHOCTH. 3aJaHHME IOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dopmynoit u GopMylioil N-ro uieHa.
ApupmeTryeckas ¥ TeoMeTpuueckas MpOrpeccuu

ApudpmeTnyeckas U reoMmetrpuueckas mnporpeccuu. dopmynsl N-ro ujgeHa apuMeTHUECKOH U
reOMETPUYECKOM MNPOrpecCUi, CyMMBI MEPBBIX N YICHOB.

N300pakenue wieHOB apu(METHYECKOW W TEOMETPUUYECKOW TMpOrpeccuid TOUYKaMHu Ha
KOOPAWHATHOW IIJIOCKOCTHU. JIMHEMHBIN M DKCIOHEHUMAIbHBIA pocT. CloXKHBIE NPOLEHTHI.

TUDIAHUPYEMBIE TIPEIMETHBIE PE3VJIbTATHI OCBOEHMS PABOYEM ITPOTPAMMBI KYPCA (IO
I'OJAM OBYYEHUA)

OcBoenue y4eOHOTO Kypca «AnredOpa» Ha YpOBHE OCHOBHOTO o0mero oOpa3oBaHUS JOJIKHO
obecrieynBaTh JOCTHIKEHHUE CIEAYIOIIUX MPEIMETHBIX O0pa3oBaTEIbHBIX PE3yJIbTATOB:
7 xnacc



Yucna u eviuucienus
— BpmonHsATh, codyeras YCTHBIE U IMMCbMEHHBIE MNPUEMBI, apu@MeTHYEeCKUuE JICUCTBUS C
panMoHaJbHBIMU YUCJIAMHU.
— Haxonuth 3HauyeHUs YHCIOBBIX BBIPAXKEHUM; MNPUMEHATHh pazHOOOpa3HbIE CHOCOOBI H
NpuéMbl  BBIYMCIICHUS 3HAYEHUH  JOpOOHBIX BBIPAXXEHUH, CcOAEp)KallMX OOBIKHOBEHHBIE H
JIeCATUYHBIE JpOOH.
— IlepexonuTh oOT omHOW GOPMBI 3allUCH YUCET K Jpyroi (mpeoOpa3oBBIBAThH JECATUYHY IO
Ipobb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYI, B YaCTHOCTH B OECKOHEYHYIO
JNECATHUYHYIO TpOOb).
— CpaBHUBATh M YNOpPSAAOYMBATH PAUMOHAJbHBIEC YHCIHA.
—  OxpyrnaTp uyucna.
—  BblonHATH NPUKUAKY U OLIEHKY pe3yjbTaTa BBIUMCIEHHMH, OLUEHKY 3HAYEHUM YMCIIOBBIX
BBIPDQXKEHUM. BBINOIHATE OEHCTBUSA CO CTENEHSMU C HATYpPAJIbHBIMHU I1OKA3aTEJISIMHU.
— IlpumeHATH IpU3HAKU JEIUMOCTH, Pa3JjIOKEHHUE Ha MHOXKHUTEIHN HATypPaJIbHBIX YMCEI.
— PemaTe nOpakTHUKO-OpUMEHTHUPOBAHHBIE 337a4yM, CBS3aHHBIE C OTHOUIEHMEM BEIMYMUH,
MPONOPUMOHATBHOCTHIO BEIMYHUH, MPOLEHTAMM; HHTEPIPETUPOBATH PE3YyJAbTAThl pPEIICHUS 3aJad C
yd€TOM OrpaHUYEHMH, CBA3AHHBIX CO CBOMCTBAMHU paccCMaTPUBAEMBIX OOBEKTOB.

Anzebpauueckue evipasriceHus
— Hcnonp3oBaTh anre0pamdeckKyr TEPMHUHOJIOTHIO M CUMBOJHUKY, MPUMEHATH €€ B mpolecce
OCBOEHMS yd4eOHOro Marepualna.
— Haxonutp 3HaueHuss OyKBEHHBIX BBIpa)XKEHHM MpHU 33JaHHBIX 3HAYEHUSAX MEPEMEHHBIX.
— BreimonHsATe mnpeoOpa3oBaHMs LEJIOr0 BBIPAXXEHHUS B MHOTOYJIEH MPHUBEACHUEM IM0J00HBIX
cllara€MbIX, PAaCKPBITHEM CKOOOK.
— BpImonHATE yYMHOXEHHE OJHOYJIEHA HAa MHOIOYJIEH UM MHOrO4YJe€Ha Ha MHOIO4YJEH,
NpUMEHATh (QOpMYyJBl KBaapaTa CyMMBI M KBaJpaTa pPa3sHOCTH.
— OcyuiecTBisiTh pa3loXKeHHWE MHOTOYJIEHOB Ha MHOXHUTEIM C NOMOIIbI0O BBIHECEHHUS 3a
CKOOKHM OOLIEro MHOXUTENsS, TPYNIUPOBKHU ClaraéMblX, HOpUMEHEHHs QOpMya COKpamEHHOTO
YMHOX EHU S .
— Ilpumensats mnpeoOpa3zoBaHMsT  MHOIOYJIEHOB  JUIsl  peHIEHUS  pasIMyYyHBIX  337a4 M3
MaTeMaTHKH, CMEKHBIX MPEAMETOB, U3 PEATbHOU NPaKTUKH.
— Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpaJIbHBIMM IOKa3aTeNsMH s NpeoOpa3oBaHU A
BBIPaXKECHUU.

Ypasuenus u nepasencmea
— Pematp JuHEHHBIE YpPABHEHHUSA C OJHOM IEPEMEHHOMW, NPUMEHSS IMpaBUJla MEPEXOa OT
HUCXOJTHOTO ypaBHEHHUS K pPaBHOCHIbHOMY emy. IlpoBepsaTb, sABIE€TCS JM YHUCIO KOPHEM
ypaBHEHHU .
— IlpumensaTs rpaguueckue METOAbl NPU PEIIEHUU JMHEHHBIX YPaBHEHHM U UX CHUCTEM.
— IlopbupaTh mpuMepbl Map 4Yucel, SBISIOLMIUXCS pEIIEHHMEM JIMHEHHOTO ypaBHEHHUS C ABYMS
IIEPEMEHHBIM U.
— CrtpouTh B KOOPAMHATHOW IIOCKOCTH TIpaduK JMHEWHOTO ypaBHEHUS C JABYMS
MEPEMEHHBIMU; MONb3YSCh Tpa@UKOM, MPUBOAUTH MPUMEPHI PEIICHHS YpaBHEHUS.
— Pemarts cucrteMsl JBYX JIMHEWHBIX YpaBHEHUW C JBYMS I[EPEMEHHBIMU, B TOM YHCIIE
rpauUecKkH.
— CocraBasiTh M peumiaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHUU IO
YCIOBUIO 33Ja4l, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauM IOJYyYEHHBIN
pe3yabTar.

Koopounameot u cpaguru. @ynkyuu
— MzoOpaxars Ha  KOOPIMHATHOW  MOPAMOM  TOYKHM, COOTBETCTBYKIIHE  3aJaHHBIM
KoOpIMHaTaM, JIydd, OTPE3KH, HHTEpBajbl; 3alUChIBATh  4YHUCIOBBIE  IPOMEKYTKH  Ha
anreOpamveckoM s3bIKe.
— OtTmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKM IO 33JaHHBIM KOOpJAMHATaM; CTPOUTH
rpadpuku UHEHHBIX QyHKIUA. CtpouTh rpaduk QyHKIuH Y = | X |.
— OmnuceiBaTh ¢ NOMOUIbI0 (PyHKIIMI H3BECTHBIE 3aBUCHUMOCTHU MEXAY BEIMYMHAMU: CKOPOCTH,
BpeMs, paccTOSIHME; I[€Ha, KOJUYECTBO, CTOMMOCTH; MPOU3BOJUTEIBHOCTh, BpeMs, 00BbEM pabOTHI.
— Haxonutpe 3HaueHue (yHKUIMU MO 3HAUCHHIO €€ apryMeHTa.



— Tlomumates rtpaduueckuil crnoco0 TmpeacTaBJIeHUS U aHamu3a UHGOpPMAIMU; H3BICKATh U
UHTEPNPETUPOBATHh HHPOPMALIUIO U3 TPaUKOB pealbHBIX MPOLECCOB U 3aBUCHUMOCTEH.

8 kmacc

Yucna u eviuucnenusn

— Hcnonp3oBaTh HayajdbHBIE€ TMPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN JJid
CpaBHEHU S, OKPYIJI€HUS U BBIUMCICHHUN; wH300paxaTh JAEUCTBUTEIbHBIE YHCIA TOYKAMU Ha
KOOPIMHATHON MPSAMO M.

— IlpumeHsaThr mnoOHATHE apuPMETHUYECKOTO KBAAPAaTHOTO KOpPHS;, HAXOAUTh KBaApaTHBIEC
KOpHU, HCHONIB3ys MPU HEOOXOTUMOCTH KAIBKYISITOP; BBIMOIHATH MpPeoOpa3oBaHUs BBIPAKCHU U,
coliepKalMX KBaJpaTHbIE€ KOPHHU, HCHOJb3Yys CBOWCTBA KOpHEI.

— Hcnonp3oBaTh 3amucu  OOJBIIMX U MalblX YHCEI C MOMONIBIO JCCATHUYHBIX JApoOed u
creneneit umcna 10.

Anzedpauueckue evipariceHus

— IlpuMmeHSATH TOHATHE CTEMEHU C LEIbIM TIOKa3aTeJeM, BBIIOJHATh MpeoOpa30BaHU I
BBIPQXKEHU N, COAEPKAIIUX CTEIEHU C IEJIBIM IOKA3aTeJIeM.

— BoimonHATH TOXKIECTBEHHBIE TMpeoOpazoBaHUsS pPALMOHAJBbHBIX BBIPAXKEHUN Ha OCHOBE
MpaBuUi JACUCTBUN HAJA MHOTOUYJIIEHAMHU U anreOpandyecKUMU APOOSIMH.

— PacknansiBaTh KBaApaTHBIA TPEXUJIEH HAa MHOXHUTEJIH.

— Ilpumensatsr npeoOpa3oBaHUs BBIPAXXEHUU A pElICHUS PA3NUYHBIX 3aJad M3 MaTeMaTHUKH,
CMEXKHBIX MPEIMETOB, U3 pealbHOU MPAKTUKHU.

Ypasnenus u nepasencmea

— Pemarts JuHEVHBIC, KBaJpaTHbIC YpPaBHEHUsS W pallMOHAJILHBIC YpPaBHEHUS, CBOJISILIUECS
K HUM, CHUCTEMBbl JIByX YpPaBHEHHUU C JIByMsI MEPEMEHHBIMU.

— TIpoBoaurhs mnpocTelllIne HCCIACOOBaHUS ypPaBHEHHH M CUCTEM YpPaBHEHUU, B TOM YHCIIE
C MpUMEHeHHEeM TpadudecKUx MpeAcTaBlIeHUM (ycTaHaBJIWBaTh, UMECT JIM ypaBHEHHUE WIU
CHUCTEMA YPaBHEHUMN pEIICHUs], €CJIM UMEET, TO CKOJIbKO, W IIp.).

— Ilepexonute oT cioBecHOW GopMyIUpOBKU 3amauud K e€ anredpanyeckod MoJedu C
MOMOIIIbIO COCTABJI€HUSI YPaBHEHUSI UM CUCTEMbl YpaBHEHH U, UHTEPIPETUPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3a/layd TOJYYEHHBIN pe3ynbTar.

— IIlpumeHsTH CcBOHCTBA YHCIOBBIX HEPAaBEHCTB MJIsi CpaBHEHUS, OIEHKHU; pellaTh JHUHEHHBIE
HEpaBEHCTBA C OJHOM TEpPeMEHHOW © WX CHCTEMBI; JaBaTh TIpaPUUYECKYI WLIIOCTPaIlH 0
MHOXECTBA pEIIEHUN HEPaBEHCTBA, CHUCTEMbl HEPABEHCTB.

Dynkyuu

— lTlomumate © w©COONB30BaTh  (QYHKIIMOHAJIBbHBIC TOHATHUS W  S3BIK  (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAUEHMS); ONpeAeasiTh 3HadeHHe (YHKIHUH TO 3HAYCHUIO apryMeHTa;
omnpeaensiTh cBoHcTBa (GyHKIHMH 1O e€ rpaduky.

— kCTpOI/ITB rpaduKH dIEMEHTApHBIX (QYHKIUH BUIA

y=%7.,Y= X2 ,\y =x3, y= \/E Yy = |x |, onuchIBaTh CBOHCTBa 4YHCIOBOW (YHKIMU MO €&
rpauky.

9 kiacc
Yucna u eviuucnenus

— CpaBHUBATH U yHOpsAJAOYMBATH pAlMOHAJbHBIE W UPpPAlMOHATIBbHBIEC YHCIA.

— BommonHsaTh apudmeTHUEecKHe NEMCTBHUS C pallMOHAIbHBIMHU YHCIaMH, coYeTasl YCTHBIE H
NUCbMEHHBIE TPUEMBI, BBINOJHATH BBIYMCIEHUS C UPPALlMOHAJTBHBIMHM UYHUCIAMHU.

— HaxonuTh 3HaueHUs CTENEHEW C LENbIMU TOKa3aTeJsIMU U KOPHEH; BBIUUCIATH 3HAYCHHU S
YHCIOBBIX BBIPAXKECHHUI.

—  OxpyrasiTh JAEUCTBUTENbHBIE 4YHCIA, BBIIOAHITH NPUKUAKY pe3ylibTaTa BbIUYMCIECHUM,
OIIEHKY YMCIOBBIX BBIpAXKECHUI.

Ypasnenusa u nepasencmea

— Pemartps nuHeliHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHH s, CBOASAIIMECS K HUM, MPOCTEMIIUeE
IpOOHO-panuoHalbHbIE ypaBHEHHS.

— Pemate cucteMbl JBYX JIMHEHHBIX YpaBHEHHMM C JBYMS TEPEeMEHHBIMH M CHCTEMBl JBYX
ypaBHEHUH, B KOTOPBIX OJIHO YpaBHEHHUE HE SBISACTCS JIMHEHHBIM.

— Pemate TekcToBBIE 3agayu  anreOpanyecKUM  COCOOOM € TOMOIIBIO  COCTaBJIEHU S



YPaBHEHUS HIIA CHCTEMBI JIBYX YPaBHEHHH C JIByMs IEPEMEHHBIMHU.

— IIpoBoauTh mpocTellIne HCCIENOBAHUS YPABHEHUW M CHCTEM YPaBHEHHUM, B TOM 4YHUCIE C
IpUMEHEeHuEeM TIpaduUYecKUX MpeAcTaBiIeHUN (YCTaHaBIMBAaTh, UMEET JHM YpaBHEHUE MJIM CHCTEM a
YpaBHEHUU pEelIeHUs, €CId HUMEET, TO CKOJIbKO, H Ip.).

— Pemartp sMHeliHble HepaBEHCTBA, KBaJpaTHBIE HEPAaBEHCTBA; H300pakxaTh pelleHue
HEPAaBEHCTB HA YMCIOBOW MPsAMOMN, 3alUCBIBATH PEIICHUE C IOMOIIBIO CHUMBOJIOB.

— Pemarps cucTeMBl JTMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPAaBEHCTB, BKIKYAIONIUE KBALPATHOE
HEpPaBEHCTBO; M300pa’kaTh pEIIEHHME CHCTEeMbl HEPaBEHCTB Ha YUCIOBOM MpsAMOM, 3alHuChIBaTh
pelICHUE C IIOMOLIBI CHMBOJIOB.

— Hcnonp3oBaTh HEpaBEeHCTBA IPU PEIICHMM pPa3IM4YHBIX 3a1ad.

Dynkyuu

— Pacmo3naBaTh (yHKUMHM U3ydeHHBIX BUJOB. [loka3pIBaTh CXeMaTHYECKH pacloJiOKeHUEe Ha

KOOPJMHATHON IUIOCKOCTU TIpauKOB

Gynxnuit Buma: y = kx, y = kx + b, y =5

,y=ax2 + bx +cy=x3,y=+x,y= [x |B 3aBUCUMOCTH OT 3HaYE€HUH KOdPPUUIHMEHTOB;
OIMMCHIBATH CBOMCTBA (DyHKIIHIA.

Ctpouts u u300pa)xaTh CXeMaTHU4YE€CKH TpadUKH KBaJAPaTUUYHBIX

—  (yHKIUH, ONUCHIBATH CBONCTBA KBAAPATUYHBIX (PYHKIUN TO HX rpadukam.

— Pacmo3znaBaTe  KBaApPaTHYHYIO byHKIIM 1O no dQopmyne, TNOpPUBOAUTH  HOPHUMEPHI
KBaApaTUYHBIX (YHKIIHUN W3 peajibHOW >KM3HU, (PU3UKH, T€OMETPHH.

Apugpmemuueckan u zeomempuueckas npozpeccuu

— PacriodHaBarer apudMETHUECKYIO W TE€OMETPUUECKYIO TPOIPECCHUH TIPH  Pa3HBIX
crioco0ax 3aJaHusl.

— BpBIMOAHATE BBMHUCIEHUS C HUCTIONB30BaHUEM (OpMyJI N-TO WieHa apUPMETUUECKOU U
T€OMETPUYECKON IMPOrpecCrii, CyMMbl MNEPBBIX N YIECHOB.

— MHBoOpaxaTh 4ieHbI MOCIEIOBATEIBHOCTH TOYKAMHM Ha KOOPJAWHATHOMW IUIOCKOCTH.

— Pemarps 3amaum, cBs3aHHBIE C YHCIOBBIMHU TIOCIEIOBATEIBHOCTSIMH, B TOM YHCIE 3agadyu
W3 peabHOUN JXM3HU (C UCMOJB30BAHUEM KAIBKYJsITOpa, HMUPPOBBIX TEXHOJIOTHM).

TEMATHUYECKOE IUIAHUPOBAHUE VYYEBHOI'O KYPCA (II0 T'OJIAM OBYYEHMUS)
7 wiacc (102 u)

Has3Banmue pa3neJia
OcHoBHBIEC BUABI 1eSITEJbHOCTH
(Tembl) (4ncI0 OcHoBHOE coaep:kaHue
o0yyaronumxcst
4acoB)
Yucaa u [TonsaTHe palMoHalIb HOTO CucremMaru3upoBath u 000ramaTrb
BbIYMCJICHUS. qucia. Apudpmernyeckue 3HAHUAA 00  OOBIKHOBEHHBIX u
PanuonanbHbie NEUCTBUSA C paluMoOHalbHBIMHU JECSITUYHBIX JIPOOsX.
1 (W) E:] YUCIaMU. CpaBHUBATL W  YHOPHA/JAOYMBATH
(25 4 CpaBHeHHE, yHOpsiJOUYMBAHUE apoown, npeoOpa3oBbIBast npu
palMoOHaIbHBIX YHCEJ. HEOOXOIMMOCTHU JIECATH Y H bl €
Crenensn C  HaTypaJbHBIM npobu B OOBIKHOBEHHBbIE,
IIOKa3aTEJIEM. OOBIKHOBEHHBIE B JECATHYHBIEC, B
Pemienne OoCHOBHBIX 3ajiau Ha YacTHO CTHU B OECKOHEUYH Y IO
poowu, OPOLECHTHI u3 JIECSITUUYHYIO JpOOb.
peajbHON NPAaKTUKHU. IIpumeHATH pa3Hoo0pa3HbIe
IIpu3sHaku JAECITUMOCTH , croco0bl MW NPUEMBI BBIYUCICHUS
pa3oKeHUsT HAa MHOXUT €U 3HAYeHMd JPOOHBIX BbIPAKEHUH,
HATypaJbHbIX YHCEIL. colepkalmx  OOBIKHOBEHHBIE W
PeanbHble 3aBUCUMOCTH. JIECSITUUHBIE JpOOU: 3aMEHSITh NpPU
IIpsimast 1 oOpartHas HEOOXOAUMOCTH JECATUYH Y IO
OPOTNOPIIUOHAIIBHOCTH IpoOb OOBIKHOBEHHOM u
OOBIKHOBEHHY IO JIECITUYHOM ,
NPUBOJAUTH BBIpaXkeHUE K Qopwme,




Hanboee yaoOHO i TSt

BBIYHCIICHUH, npeoOpa3oBbIBAThH
JIpoOHBIE BBIPAaXKECHUS Ha
YMH O €HU € u JelIeHU €

JNeCATUYHBIX Jpo0eil K JeHcCTBHAM ¢
LEJIbIMA YHUCIAMH.

IIpuBoauTh 4YHCI0BbIe U OYKBEHHBI €
NpUMepbl  CTENEHW C HATypajlbHBIM
nokazaTeneM, OOBICHSAS 3HAYCHH S
OCHOBAHUS CTENEHM U IOKa3aTeJs

CTENEHHU, HAXOJUTh 3HAYEH U 5
creneunein Buma a" (@ — moboe
panuoHaabHOE YHCIT0, n —

HaTypajbHOE YHCIIO).
IMoHuMAaTh cMBICIT 3anucH OOJBIIUX
YHCeNT C TOMONIBIO JECATUYHBIX
npobeit u cremeneir uucna 10,
NPUMEHSITH HX B PeabHBIX

CUTyaIl U S X.
IIpuMeHATHh NPU3HAKU JCIUMOCTH,
pa3IoXKeHUsI Ha MHOXKHTE U
HaTypaJbHBIX YHCEI.

Pemiatnb 3aMa49u Ha 4acTH,
IIPOLEHTHI, IIPOIIOPLIUH, Ha

HaxoXJaeHue JApoOu (ImpoleHTa) OT
BEIMUYMHBI M BEIMYUHBI MO €€ npodu
(mporeHTy), Ipodu (mpouienTa),
KOTOPBIM COCTaBISET OJHA BEIUYHMHA
ot apyroii. IlpuBoauTh, pa3oupars,
OIIEHMBATHL pA3IUYHBIC PEHICHH A,
3allUCU pEeHIeHU TEeKCTOBBIX 3ajad.

Pacno3naBarhb u O0BSICHATH,
ONMmHupasch Ha OMNpeAeieHUs, NPAMO
NPONOPIMOHATbHBIE u  obpaTHO
MPONOPIMOHAT bHBIEC 3aBUCUM OCTH
MEXJYy  BEIMYMHAMU; T PUBOAUTH

NpuMepbl  3TUX 3aBUCUMOCTEH U3
peaibHOro MUpa, U3 APYruX ydeOHbIX
IpeIMETOB.

Pemrarb npakTuKo-oOpUEeHTUPOBAHHBIE
3ajauyd Ha JpoOHU, MPOLEHTHI, HPIMYIO
1 00paTHYIO0 NPONOPLHUOHAIBHOCTH,
PONOPLUHU

AuireOpanyeckue
BbIpaske HUSA
(27 a)

BykBeHHBIC BBIPA)KC HH 5.
Ilepemennsnie. JlomycTumbie
3HAYCHUS repeMe HHbBI X.
dopmybl.

IIpeobOpazoBanue

OyKBEHHBIX BBIPXKCHUH,
packpbITHE CKOOOK "
MpUBEACHUE moa0 O HBIX
Cllara€MbIX.

CBolicTBa cTEeOEHU C
HaTypaJIbHBIM TIOKa3aTeJeM.
Muorounensl. Chnoxxenue,

OBJ1aaerb anreOpanveckou
TEPMUHOJOTHEN U CUMBOJHUKOWH,
NpuUMeHATbL ¢ B  mpoiecce
OCBOCHH S y4eOHOTO Marepuana.
Haxonuth 3HaueHHUs] OYKBEHH BIX
BBIPXKCHU M npu 3aJlTaHHBIX
3HAYECHUSIX OyKB; BBIIIOJIHSAT b
BBIUHUCIICHUS TIO0 (pOpMyJIaM.
BbInoJHATH npeoOpa3oBaHU s
LEJIOT0 BBIPAXXEHUS B MHOTOYJI€H
MpUBEJACHUEM 010 OH BI X
claraeMbiX, PacKpbITHEM CKOOOK.




BBIUYHUTAHHUC, YMHO)KGHI/IC
MHOTO4YJIEeHOB. Dopmybl
COKpAIEHHOI0O YMHOJXCHHS.
Paznoxxenme MHOTOYICHOB Ha
MHOXHUTEIHU

BBINOJIHATH
OJIHOYJICHA Ha
MHOTOYJICHA Ha MHOTOYJICH,
NpUMeHATH QOopMYyJIbI  KBagparta
CYMMBI M KBaJpaTa pPa3HOCTH.
Ocyue cTBIAATH pasiioKeHu e
MHOTOYJIEHOB Ha MHOXHUTEJIHU NYTEM

YMHOX €HH €
MHOI'0YJICH u

BBIHECEHHUS 32 CKOOKM  o00IIero
MHOXKHUTEN S, MPUMEH € H U o
dbopMyaBpl  Pa3HOCTH  KBAaJpaTOB,
dopmy COKpaIEéHHOT O
YMHOX CHU S .

IIpuMmensaTsb npeoOpa3oBaHue
MHOTOYJICHOB TUIS peleH u st

pasiMYHBIX 3aJay M3 MaTeMaTHKH,
CMEXHBIX INPEAMETOB, W3 PealbHOU
NPaKTUKU.
3HAKOMMTBLCSI € MCTOpPUE pa3BUTUS
MaTeMaTH KU

YpaBHeHust u

HepaBeHCTBA
(20 g)

YpaBHeHUe, npasuiia
npeoOpa3oBaHUsl ypaBHEHU s,
PaBHOCWIBHOCTh YpPaBHECHUI.
JIueniHOE ypaBHEHHE C OJHOWU

MepEMEHH O, peuieHu e
JINHEW HBIX YPaBHEHHU U.
Pemenue 3agay ¢ nomoIb IO

YpaBHEHU .

JluneitHoe ypaBHEHUE C IByMH
NMEePeMEHHBIMHU U €ro Tpaduk.
Cucrema JBYX JIMHEWHBIX
ypaBHEHUU C AByMs
nepeMeHHbIMU. Pemenune
CHUCTEM YpaBHEHHH CIOCOOOM
MOJCTAHOBKU U CIOCOOOM
CIIO)KEHH S

Pemiars J5MHEHOE ypaBHEHHE C
OJTHOU MepeMEHHON, NpUMe HSAS
NpaBUJIa T1epexoJa OT HCXOAHOTO
YpaBHEHUS K PAaBHOCHUJIBHOMY €MY
6onee mnpocroro Bunaa. IlpoBepsTh,
SBISIETCA JM KOHKPETHOE  YHUCIIO
KOPHEM YypaBHEHHUS.

IToadupaTs nNpuMepsI Map 4KCe,
SBIIAIOIIUXCS PEIICHUEM

JUHEHHOTO YPaBHEHMS C JIBYMS
nepeMeHHbIMU. CTPOUTH B
KOOPJIMHATHON IJIOCKOCTU Tpaduk
JUHEHHOTO0 ypaBHEHUS C JBYMS
IIEPEMEHHBIMHU; TOJNb3YSCh
rpa@uKOM, MPUBOAMTH NPUMeEPHI
pelIeHs] ypaBHEHHUS.

HaxoauTh pemeHHMe CHUCTEMBbI JBYX
JUHEUHBIX YPaBHEHUU C JIBYM:
NepeMEHHBIM U.

CocTaBisiTh M pelmiaTh YPaBHEHHUE
WJIA CUCTEMY YPAaBHEHHH II0 YCIOBHIO
3ajauy, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJaydu
NOJIY4€HHBIM pe3yabTaT

Koopaunatsi u KoopaunaTta TOYKH Ha N300paxkars Ha KOOPJIAMHATHOM

rpag uxku. OPSAMOM. YHucioBbie IpsSAMOU TOYKH, COOTBETCTBYIOIIHE

Oyukunn (24 4) IIPOMEXKYTKH. Paccrosinue 3aJlaHHBIM  KOOpAMHATaMm, JIy4H,
MEXIY IBYMsI TOYKaMH OTpE3KHM, HHTEpPBaJbl; 3allUCBIBATH
KOOPAUHATHOU TIPSIMO M. X Ha aIre0pamvecKoM s3bIKE
IIpssmoyromnbHast cucremMa OrMmeuarthb B KOOPAUHAT HO H
KOOpAWHAT HAa IUIOCKOCTH. IUIOCKOCTH  TOYKM IO 3aJaHHBIM
IIpumepsl rpaduKoB, KOOpJIMHATaM; CTpPOUTh TIpaduKu
3aJIaHHBIX opmynamu. HECIIOXKHBIX 3aBUCUMOCT €11,
YreHnue rpaduKOB peasibHBIX 3aaHHbIX  (Qopmynamu, B TOM
3aBUCUMOCTEH. qyucie ¢ TOMONbIO  HUPPOBBIX
[lonstue  ¢yakmuu.  ['padux 71a00PaTOPHUMA.




¢ynkuuu. CBoiicTBa (yHKIIH.
JIuneitnas (byH K11 1 5.
[Toctpoenue rpaduka
nuHeHHoW QyHkuuu. I'paduk

byHkuuu Yy = |x |

[IpuMeHATD, u3yyaThb
NpeuMYylIeCTBA, HHTEPNPEeTHPOBATH

rpaguuecKu it croco6
MPEICTaBICHU S u aHaIM3a
pazHooOpa3Hoi KU3HEHH O
uHpopmanuu.

OcBauBaTh 1OHATHE (QYHKIIUH,
OBJIaJI€BATh GyHKIIMOHANbHO U
TEPMUHOJOTHUEH.

PacnioznaBarb JUHEN H Y 10

¢yukiuo y = kx + b, omuchiBaTh
e€ CBOWCTBAa B 3aBUCUMOCTH OT
sHaueHU Kod(hunuenToB K u b.

Crpourts rpapuku JUHEHUHO U
GyHKIIMU, QYHKIIUH
y=Ixl.

HUcnonb3oBars nmu(ppoBbIe pecypcbl
JUIsL TIOCTPOCHM s

rpa¢pukoB GYHKIUHA © U3y4YE€HUS
nx CBOMCTB. lIpmBOIWTHE mHpUMEPHI
JIMHEWHBIX 3aBUCUMOCTEN B
peaJibHBIX NpoLeccax M SIBJICHUSIX

IloBTOpPEHUE U
0000mmenue (6 1)

[ToBTOpenue OCHOB H bI X
MOHATHH M METOAO0B Kypca [
KI1acca, o0oOmIeHHne 3HAHUHU

BpiOupatb, nNpUMeHAATH OIEHUBATH
CIoCco0bI CpPaBHEHMUS qyucel,
BBIYMCIICH U1, npeobpa3oB aH uit
BBIPAKECHUU, PEIICHUS YPaBHEHUU.
OcyecTBiasTh CAMOKOHTPOJI b
BBIIOJIHSIEMBIX IeUCcTBUU u
CaMOIIPOBEPKY pesyipTara
BBIUUCIICHUN, npeoOpa3oBaHUH,
nocrpoeHuii  Pemwats 3agayum U3
peanbHO I KU3HHU, NpUME HAThb
MaTeMaTH4YeCK ue 3HAH S Uit
pELICH U 51 3a1a4 u3 IPYTH X
MPEAMETOB.

Pematn TEKCTOBbIE 3a7a4M,
CPpaBHMBaTh, BbIOMpPaTh CHOCO0 bI
pelieH sl 3a7a4u




wiacc (102 1)

HasBanue
pasneJia OcHoBHoOE coaepxaHue OcHOBHbIE BH/bI 1€SITEJbHOCTH
(TreMbI) o0yuaronmxcst
Kypca (4HcJ10
4acoB)
Yucaa 7 KBagparHblii KOpeHb ®opMyJIHpPOBATH ompeneJie Hue
BbIYMCJIC HHS. m3 gucia. [lousarue 00 KBaJIpaTHOTO KOpHS u3 yucia,
KBaagparHbie UppaALTUOHATIBHOM apu(pMeTHUecCKOTO KBaAPaTHOTO KOPHS.
KOPHH yucie. JlecarnuHble IIpumensaTs  oOnepanuo U3BJIEY €HU 4
(15 ) NPUOJINKEHUS KBQJIPATHOTO KOPHSA M3 YHCIA, MCHOJAb3YSH
UppaLIMOHAJIbH bIX IIPH HEOOXOTUMOCTU KAJIbKYJIATOP.
quCell. OueHuBaTh KBAaJpaTHBIE KOPHHU LEIBIMU
JleiicTBUTE IbHBIE YUClIaMU M JECITUUYHBIMU JIPOOSIMU.
yucna. CpaBHeHUE CpaBHUBATH " YHOpPsAI0YMBATH
JIEUCTBUT EIIBbHBIX palMoOHaJIbHBIE W HUpPpallMOHAJIbHBIE YHUCJA,
quCel. 3allUCaHHble C TOMOIIbI  KBaAPaTHBIX
ApupmMeTudeckui KOpHE.

KBaJIpaTHBIN KOPEHb.
VpaBHeHUE BHma X° =
a. CpoiicTBa

apu (M eTHUECKUX
KBaJ[paTHBIX KOPHEM.
[IpeoOpazoBaHue
YHUCJIOBBIX BBIPAYKCHU M,
coAeprKalux
KBaJpaTHbIE KOPHU

HccaenoBarb ypapHeHHE X2 = @, HAXO U Th
TOYHBIE W MPUOMMKEHHBIE KOPHU TIpU a >
0.

HUccnenoBartsb CBOlicTBa KBAJIpaTH bI X
KOpHEH, MPOBOAS YUCIOBBIE SKCHEPHUMEH THI
C UCIIOIb30BAHUEM KAUIbKYTATOD a
(koMIbIOTEPA).

Joka3piBaTh CBoiicTBa apudMeTHUYECKUX
KBAaApaTHBIX KOpHEH;, NPUMEHATh UX IS
npeoOpa3oBaHUS BBIPAKECHUMN.

BbinoHATH nMpeodpa3oBaHUsA BBIPAKEHUN,

colepKalux KBAaJ[paTHBIE KOpHH.
Beipaxats IIEPEMEHHBI € u3
reOMeTpUUYECKUX U (usnueckux Gopmyi.
Beruncaarse 3HAYEeHHA BBIPAXKECHUM ,
colepKaIuX KBaJIpaTHBI € KOpHH,
UCIIONb3Y s pu HEOOXOIMM OCTH
KaJIbKYyJIATOP.

Hcnouab3oBarb B X0J€ pElICHHA 3a4ad
JJIEMEHTapHBI € npecTaBICHUS,
CBSI3aHHBIC C NpUOJITMKEHHBIM U
3HAYCHUSIMU BEJIUYHH.

3HAKOMHMTBCSI € HCTOPHEH  pa3BUTUS

MaTEMATU KU




Ilpooonacenue

Yucaa un Crenenp ¢ LENBIM @opMy I poBaTh oOmpejesie HUe CTEIEHU C
BbIYHC/ICHUA. IOKa3aTeJeM. LEJIbIM [10Ka3aTEJIEM.
Crenensn ¢ CraHmapTHasl 3anuch IIpeacTaBisiTh 3amMCh OONBIIMX M MalbIX
eJbIM qHUCa. yucenl B cTaHgapTHOM Buje. CpaBHMBATH
noxkasareJieM Pa3smepbl 0OBEKTOB yyclla U BEIUYUHBI, 3allMCaHHBIE C
(7 v) OKpY>KaIollero Mupa ucrionb3oBanuem crenenu 10.
(oT PIEeMEeHTapHBIX Hcnonb30BaTh 3amMch 4YHUCEN B CTAaHAAPTHOM
yacTul 10 BUJIE JJIS BBIpDAXKEHUs pa3MepoB OOBEKTOB,
KOCMUYECKHUX JUINTEIBbHOCTH TPOLIECCOB B OKPYXKaloIleM
00BEKTOB), MUDE.
JUINTEIbHOCTD ®opMyJHpOBaTh, 3aIUCHIBATH B
[IpOLECCOB B CHMBOJIMYECKO (popMe U WILIHCTPUPOBATH
OKpY>KalOlle€M MHpE. NpUMe paMH CBOICTBa CTENEHU
CBolicTBa CTEOEHU C C LIEJIBIM IIOKa3aTeEJIEM.
HeNbIM TOKa3aTejeM IIpyuMeHATH CBOMCTBA CTENEHU IS
npeoOpa3oBaHUs

BBIpQKCHUM, COJIEpKaIllUX CTEIMCHU C
IIEBIM TIOKa3zaTejleM. BBINOJHATL JelcTBUSA
C YHCJIaMH, 3allUCaHHBIMU B CTaHJAPTHOM
BUje (YMHOXEHHE, JelleHHe, BO3BEJCHHE

B CTCIICHB)

Aareopanyecku | KBaaparHbiii PacnioznaBarThb KBapaTHBIN TPEXUJIEH,

€ BbIPa:Ke HHS. TpéxwieH. PasioxeHue | ycTaHaBJIMBAaTh BO3MOYKHOCTH €ro
KBaaparubiii KBaJApaTHOI O pa3I0KeHUsT HA MHOXKUTEIIU.

TPEXUIeH TpEXWICHA Ha PackianbiBaTh HAa MHOKMTEJHM KBAJPAaTHBIMN
(5 9) MHOYKHUT €JIU TPEXUJIEH C HEOTPUUATEIbHbBIM

JUCKPUMHUHAHTOM




Auredpauyec Anre6panueckas aApoOb. | 3anmuchIiBaTh aireOpanvyecKue BBIPaK CHU .
KHe Honyctumble 3HaueHus | Haxoaursb o0nacTh OIpEIEIIEH U S
BbIpaske HUS. MEPEMEHHBIX, BXOASHIMX | PalMOHAJIbHOTO BbIpAXEHUS. BBIMOIHATH
Anre0paunyec B anreOpandyecKue | YUCIOBBbIE  MOACTAHOBKM M  BBIYHUCIATH
Kas Apodb BoIpakeHUss. OCHOBHOE | 3Ha4eHUE ApoOHM, B TOM YHCIE C MOMOIIb IO
(15 g) CBOMCTBO KanbKyJsiTopa. MOpMyJHpPOBATHL OCHOBHOE
anreOpandeckoil JgpoOu. | CBOMCTBO anredpanveckoi npobu u
Cokpamenune apobeil. NPUMEHATH €ro i 1peoOpa3oBaHU
CrnoxeHnue, BBIYMTaHHE, | OpPOOCH. BpInoaHATH nefcTBUA C
YMHOXEHUE U JeJNeHue | anreOpandecKuMu npobsimu.  IIpuMeHATH
areOpanyecKkux npeoOpa3oBaHMs BBIPAXKCHUHM IS PEHICH U 5
po0ei. 3amad. BpIpaxaTh nepemMeHHble u3 Gopmy
[IpeoOpazoBaHue (pusnueckux, FEOMETPUUYECKU X,
BBIPAKEHUH, ONMCBHIBAIOIIUX OBITOBBIE CHUTYaI[HH)
collepxKanux
anreOpanyeckue apoou
YpaBHeHus KBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJipaTHbIE ypaBHEHHS.
" Henonnoe  xBaapaTHoe | 3anMchiBaTh bopmyay KOpHeEH
HepaBeHCTBA. ypaBHEHUE. dopMyna | KBaIpaTHOIO yYpaBHEHU pemiaThb
KBaapartnsbie KOpH e KBapaTHOTO | KBaJApaTHble YpPaBHeHUsI — TIOJHBIE U
YPaBHEHUs! YpaBHEHMU . Teopema | HemoyHbIE.
(15 ) Buera. IIpoBoauTs  mpocreiimme  HcCJIeOBAHUSA
Pemenne YpaBHEHU M, | KBAJApPaTHBIX YPaBHECHHMU.
CBOASIIUXCS K | Pemmarp ypaBHeHMs, CcBOJsIIMECT K
KBaJIpaTHBI M. KBaJIpaTHBIM, c IIOMO L[ b O
[Ipocteiimue npoOHO- | mpeoOpa3oBaHWM U 3aMEHOW MEPEeMEHHOM.
palMoHalbHBbIE HaGnogates #u aHaIM3HpoOBATh  CBS3b
YpaBHEHU . MEXIy  KOpHSIMH W KodhpuIueHTaMu
Pemenne TEKCTOBBIX | KBQJAPAaTHOTO YpPaBHEHHUS.
3aj1a4 c nomoupro | dPopmynauposars Teopemy Buera, a
KBaJpaTHBIX YypaBHEHUH Takke OOpaTHYIO TeOopeMy, NMPUMEHATh 3TH
TeopeMbl Uil pemeHus 3azad. Pemats
TeKCTOBbIE 3aJa4u anredpanvyecKuM
crocoboM: TMepexoAUTh OT CIOBECHOM
bopMyITHUPOBKH YCIOBHU S 3a/auu K
anreOpamyveckoi MOJIETIH NyTEéM
COCTaBJI €HU I YpaBHEHMU S; pemarsb
COCTaBJIEHHO€ YpaBHEHHUE;
UHTEPIPETUPOBATH pE3YIbTaT.
3HAKOMHUTBCSLT €  HCTOpPHEH  DPa3BUTU A
asredp bl
YpaBHeHus JluneliHoe ypaBHeHue ¢ | Pacmo3HaBaThb JIMHEHHBIE YpaBHEHHUS C
¥ HEPpaBeHCTBA. | AByMsI HEPEMEHHBIMU, | ABYMs NEPEMEHHBIMU.
Cucrembl ero rpaduk, npumeps | CTPOUTH rpa@uKu JIUHEHHBIX YpaBHEHHH,
YpPaBHeHHUI pelIleHnss yYpaBHEHHUW B | B TOM 4YHCIIE
(13 u) LEJIbIX YUCIIaX. HCIO0JIB3YSI LHM(POBbIE pecypcehl.
Pemenue cucrem aByx | Pazaumuyare napaijieJIbHbIe u
JUHEMHBIX YypaBHEHUU C | mepecekaromuecs NIPSIMBI € o ux
OBYMsI IIEPEMEHHBIMHU. | YPaBHEHHUSM.
[Ipumepsr pemwieHus | Pemrarb  cuUCTEMBI IBYX JIMHEW H bl X
CUCTEM HEJIMHEMNHBIX | YypaBHEHH U C  JIByMs MEepeEMEH HbI M U
YpaBHEHU C  JBYMS | IOACTAaHOBKOM WU CIOXKEHUEM.
IIEPEMEHHBIM U. Pemarsb npocreiimne CUCTEMBI, B KOTOPBI X

I'pahnueckas

OJTHO n3 ypaBHeHI/Iﬁ HE ABIACT C s




HHTEPIIpE TAIl U

YpaBHCHU A C ABYM

JIMHEH HBIM.
[puBoaurh rpaguYecKyr0 HHTEpPHpeTal H 0

MEPEMEHHBIMU M CHUCTEM | peUeHUs ypaBHEHU S c JNBYM i
YpaBHEHU U C JBYMSA | NEPEMEHHBIMU H CHUCTEM YpaBHEHUU C
NEPEMEHHBIMU. JBYMSI TI€PEMEHHBIM H.
Pemenne TEKCTOBBIX | PemiaTh TeKCTOBBIE 3aJa4yu anredpandecKuM
3a1a4 C HOMOIIBI | CIIOCOOOM
CUCTEM YpaBHEHUU
YpaBHeHust YucnoBele HepaBeHCTBa | MopMyaupoBaThb  CBOMCTBA  YHCIOBBIX
u U X CBOMCTBA. HEpPaBEHCTB, UJUTIOCTPUPOBATH UX  Ha
HepaBeHCTBA HepaBenctBo ¢ OnHOU | KOOpAMHATHOM MPSMOM, JOKa3bIBAaTh
. nepeMeHHOM. JluHelHble | anreOpanvyeckw.
HepaBencrn HepaBeHCTBa ¢ oJHOW | IlpuMeHSITH CBOICTBA HEPABEHCTB B XO0J€
a (12 q) MEPEMEHH O u WX | peleHus 3aaad.
peueHue. Cuctemsl | Pemiarb JuHEHHBIE HEpPaBEHCTBA C OJHOM
JUHENHBIX HEPAaBEHCTB C | MEPEMEHHOMU, n300paxarh pelieHu e
OJIHOM TNEPEMEHHOW WM UX | HEPAaBEHCTBA HA YUCIOBOU INPIMOMU.
peueHune. Pemiarb cucreMbl JIMHEWHBIX HEPABEHCTB,
M3o006pakxeHune pemeHus n300paxaTh peuieHue CHCTEeMBbl HEPaBEHCTB
JIMHEMHOTO HEpPaBEHCTBA HAa YUCIOBOM HpsMOU
U UX CHUCTEM Ha
YHUCJAOBOM MPSIMOM
DyHKUMH. IlonsiTHe Hcnosib30BaTh (yHKIHOHAJIBHYIO
OcHoBHBIE (pyHKIIHH. TEPMUHOJIOTHI0 H
MOHATHS Oo0macTh CUMBOJIMKY.
G ONIpENIEIIEHUST U BopiuucasaTs 3HaueHuss (QyHKUUNA, 33JaHHBIX
MHO>XE€CTBO 3HA4Y€HU U dopmynamu
¢ynkuuu. CrocoObl (mpu HEOOXOAUMOCTH UCIIONB30BaTh
3ajaHus (PYHKITH M. KaIbKYJISATOP); COCTABJIAATH Ta0JAM I bI
I'padpuk 3HAYeHMIl (YHKIMH.
pyHKIIIH. Crpouth mo Toukam rpadpukm (yHKIHH.
CaBoiicTBa OnuceiBaTh cBoiicTBa (QyHKIIMM Ha OCHOBE
pyHKIIMHN, WX e rpaduuecKkoro mMpeacTaBICHUS.
OTOOpaXeHHEe Ha Hcnoab3oBarh (GYyHKIHOHATbH YO
rpaduke TEPMUHOJIOTHIO H
CHMBOJIMKY.
HccaenoBarnb IpUMEPBI rpapuk oB,
OTpaXKar U X peanbHbIE PO ECCHI u
sieHus. IIpuBOAMTH NPUMeEPHI IPOLIECC OB
U SBJICHUUN C 33JlaHHBIMU CBOHCTBaMH.
HUcnonb30BaTh KOMIBIOTEPHBbIE IPOrPaMM bl
JUIsl TIO-
CTPOEHUS rpagukos (pyHKIIMI u
U3yUYE€HUsI UX CBOMCTB
DYyHKUMH. UreHue U MOCTpOEHUE Haxonuth ¢ noMmombio rpagpuka QyHKIUN
YucsoBbie rpaguKoOB 3HAUEHUE Of-
¢ yHKIuH pyskuii. Ilpumepsl HOW M3 pacCMAaTPHUBAEMBIX BEIMYHUH IO
(9 1) rpagukosB 3HAQYEHUIO JpYy-TOM.

pyHKIIMHI, OTparkaroIInx
peajibHbIE TIPOILECCHI.
DOyHK1IIMH,
OMHCHIBAIOIINE TIPSMY IO
1 00paTHYIO

B HecnoxxHBIX cllydyasix BbIPaXKaTh
dopmyioii 3aBHCUMOCTB MEXAY
BEJIMYMHAM H.

OnuceIBaTh XapakTep HU3MEHEHUS OIHOM
BCIIMYUHBI B




NIPONOPIUOHAIBHBIE
3aBUCHUMOCTH, HX
rpacduku. I'mmepOoina.

3aBUCUMOCTH OT M3MEHEHWS [JPYroi.

IIpoodonsicenue

Ha3Banue
pa3neJna
(TrembI)
Kypca (4HCI0
4acoB)

OcHOBHOe copepkaHue

v

OcHoBHBIE BH/bI 1eAT€JIHLHOCTH
o0yuyaronmxcst

—

Fpa(bI/IK bysKIIITI y =
X2, ®yHkuuM Yy = X?, Y
= x3,

y = X, 'y =1x1
rpadpudyeckoe  pelieHue
YpaBHEH Ui U  CHCTEM
YpaBHEH U

Pacno3HaBath BUIbI M3y4a e MBIl X
¢yukuuii. Iloka3bIiBaTh cXeMaTH4deCKH
IIOJIO)KEHHUE Ha KOOPAMHATHOM IUIOCKOCTH
rpadpukoB QyHKIM Buma: y = X%, y = X3,
y= X, y=Ixl|.

HUcnoab3oBarh (YHKUMOHAJIBLHO-TPa( MUeCKHe
npeACTaBJICHUA IE: peleHns u
HCCIIEJOBAHU S ypaBHEHU U U CHUCTEM
YpaBHEHU .

IlpumenaTs uHudpoBbie  pecypehbl
MOCTPOCHU S TpauKoB (hyHKIU I

JIISL

IHoBTOpEH
He u
000011 HH
e (6 u)

[loBTOpEHHE OCHOBHBIX
MOHATH U u METO 1 OB
KypcoB 7 uW 8 KIaccos,
00001ICHUE B3HAHHH

Brioupars, NPHMEHSTh, OLICHNBATh
CIoco0bl CpaBHEHMS YHCET, BBIYUCICHUM,
npeoObpa3oBaHUil  BBIPAKCHHH,  PEIICH U S
YPaBHCHHUU.

OcyumecTBJIsITh CAMOKOHTPOJI b
BBINOJIHSEMBIX JEHCTBUH M CAMONPOBEPKY
pe3yiabpTaTa BBIUUCIIEHUH,
npeoOpa3oBaHMil, MOCTPOCHUH.

Pemates 3agaum M3 peaJibHOM  KU3HH,
NPUMEHSITh MAaTeMaTU4YEeCKUE 3HaHUA s
pelleHusl 3aJa4 M3 JPYIUX IPEIMETOB.
PemiaTte TekcTOBBIC 3aJa4HM, CPAaBHUBATH,
BbIOMPATh CHOCOOBI pelleHUs 3ajJadu

9 wnace (102 )

Ha3zBanue OcHOBHOE OcHOBHBIE BHU/bI I€SATEJIbHOCTH
pasjaeJia cojJep:xKaHue o0yuarnmxcs
(TembI) Kypca
(umcJio
4acoB)
Yucaa n PammonansHbIle 4YHCIIA, PazBuBarp mnpeacraBjieHHUSI O YKCIax: OT
BBIYHMCJIEHUS. UppalOHaJIbHbIE YHCIIA, MHOXECTBA HAaTypaJbHBIX YHCEN [0
JlelicTBUTEIbHBIE | KOHEUHBIE U MHOXECTBA JICMCTBUTEJIbHBIX
qucaa OCCKOHCUYHBIC JCCATUYHEIC YHCEeII.
Qu npobu. MHOXeECTBO O3HAKOMMUTBCH C BO3MOXKHO CThIO
JICHCTBUTCIbHBIX YHCEIL, MPEICTABIICHUSA JECUCTBUTEIBHOTO YHCIA
JIEUCTBUT EIIbLHEIE Kak OCCKOHEYHOU JeCATHUYHOU apoowu,
yhcia Kak OGCKOHEYHBIE NPUMEHSATH JICCITUYHBI € TPUOTH K SHU S
JECATUYHBIE JIPOOH. pallMOHaJIb HBIX M UPpAIlMOHATbHBIX
B3anmMHO oOIHO3HadYHOE YHCel.
COOTBETCTBUE MEXAY N300paxkarb JCHCTBUTEIbHBIC YHCIA




MHO€ CTBO
JEUCTBUTENIbHBIX YHUCET U
MHO>KECTBOM TOYEK
KOOPAMHATHOUW NPSMOM.
CpaBHeHUE
JNEUCTBUTENbHBIX YHCE],
apudmMeTndecKue
JIEUCTBUUN C
NECUCTBUTEIbHBIMU
YUCIaMU.

[Mpubnuxx€HHOE 3HAYEHUE
BEIIMYUHBI, TOYHOCTH
OpUOITMKESHHUS.
OkpyrieHue uuces.
IIpuknaka u oneHka
pe3yJabTaTOB BBIYMCII € HUH

TOYKaAMH KOOPAMHATHOMW HMPSIMOM.
3anucbiBaTh, CPABHUBATH U
YIOPAAOYMBATH JCHCTBUTEIILHBIC YHCJIA.
BBINOJIHATE, coueTass YCTHBIE U
IMUCbMEHHBIE MNPUEMBI, apu(pMe THYECKHUe
AeMCTBUA C PAllMOHAJIBHBIMU 4YHUCIIAMH;
HAXOJAMTb 3HAUYCHUS CTENEHEW C LEIbIMHU
MOKa3aTeIsIMU U KOpPHEW; BBIYHUCIATH
3HAUE€HMUSI YUCIOBBIX BBIPAXKESHUH.
IHoayuuTs mpeacTaBjeHHE O 3HAYUMOCTH
JIEHCTBUTENbHBIX YHUCEI B IPAKTUYECKOU
JESITEJIbHOCTH 4EJIOBEKa.
AHAJIM3UPOBATH H [€JIaTh BBIBOJBI O
TOYHOCTU NPUOIMIKECHUSI AEUCTBUTEIBHOTO
4ucia OpU PEIIeHUM 3ajad.

OKpyrasitb JEHCTBUTEJbHBIE YHCIA,
BBINOJHATHh NPUKUAKY pe3ylibTara
BBIYMCIIEH UM, OLUEHKY 3HAQUYEHUU YHUCIOBBIX
BBIPKCHUM .

3HAKOMMUTBLCSI € MCTOpPHE pa3BUTHS
MaTeMaTH KU

YpaBHeHus JluneitHoe ypaBHEHHE. OcBauBaTh, 3alI0MMHATL W NPHUMEHATH
H HepaBeHCTBA. Pemenune ypaBHEeHUMN, rpag uueckue
YpaBHeHust CBOJISIIIIUXCSI K JIMHCHWHBIM. | METOABI IIPU PEIICHUU YpaBHEHUH,
¢ OJIHOM KBanpatHoe ypaBHeHHE. HEPAaBEHCTB M MX CHCTEM.
1nepeMe HHOM Pemenne ypaBHEeHWUI, PacnoznaBarts 1ensie U JpoOHBIE
(14 4) CBOJSAIIMXCS K YpaBHEHHS.
KBaJIpaTHBIM. Pematy JMHeliHbIe W KBaJpaTHbIE
buxkBanpaTHbie YPaBHEHHUsI, YPaBHEHHs, CBOJSIILIMECS K
YPaBHEHUSI. HUM, MpOCTeHIIne ApOOHO-
I[Ipumepsl pereHust palMoHaJIbHbIE YpaBHEHUS.
YpPaBHEHUM TpEThEU U IMpennararb BO3MOKHBIEC CITOCOOBI
YEeTBEPTOU CTEIMEHEU peleHusl TEKCTOBBIX
pas3JIoKEHUEM Ha 3a1a4, 00CY:KIAaTh HX M pemiaTh
MHO>KUTEIIH. TEKCTOBBIE 3a/laul pPa3HBIMHU CIOCOOaMHU.
Pemienne papobGHO- 3HAKOMHUTBCH C UCTOPUEH pPa3BUTHUSA
palMoHalIbHbIX MaTeMaTHU Kd
YPaBHEHUU.
Pemenne TekCcTOBBIX 3anay
anreOpandecKuM METOJ0M
YpaBHeHus JlnneitHoe ypaBHEHUE C OcBauBaTth U  NPUMEHATH NpUEMBI
1 HepPaBeHCTBA. JBYMsI TEPEMEHHBIMU U peLIeH U st CHUCTEMBI  JIBYX JUHEW H bl X
Cucrembl ero rpaduk. YypaBHEHUH C JBYMS T[EPEMEHHBIMU W
YPaBHe HUil CucremMa JAByX JIMHEWHBIX CUCTEMBbI JIBYX YypaBHEHHH, B KOTOPBIX
(14 9) YpaBHEHUHN C JIBYyMs OJIHO YpPaBHEHHME HE SIBJISIETCSA JIMHEUHBIM.

IIEPEMEHHBIMU U €€
pemeHue. Pemenue
CUCTEM JIBYX YpPaBHECHUH,
OJTHO M3 KOTOPBIX
JUHEWHOEe, a Apyroe —
BTOPOU CTEIECHHU.
I'padpuueckas
UHTEpIIpEeTaL
Usl CUCTEMBl ypaBHEHUH ¢
JBYMSI

HUcnons3oBarth
GyHKIIMOHAJTBHO-

rpauyecKu TPEACTABJICHHUS JUId pelleHH st
U HCCIe0BAHUS YPAaBHCHUU U CHUCTEM.
AHATU3MPOBATH TEKCThl 3a]a4, peliaTh UX
anreOpavyecKuM CIOoCOOOM: NepPeXOAUuTh OT
CJIOBECH O GhopMyITUPOBKH YCIIOBU S
3a7a4yM K anreOpandecKou MOJIeNN ITyTEM
COCTaBJI €HU A CHUCTEM bl YPaBHEHHU U ;
peuiaTb COCTaB




| IICPEMECHHBIMU

Pelienre TEKCTOBBIX
3a1a4 anreOpandecKuM
CcIrocooom

JIEHHYK0 CHCTEMY YpPaBHEHU;
HHTEPHPEeTHPOBATH pE3yJIbTar.
3HAKOMMTBLCS € MCTOpPHEH pa3BUTUA
MaTeMaTH KU

YpaBHeHust YucaoBele HepaBeHCTBa | UMTarh, 3aNHMCHIBATH, IOHHMATh,
" U X CBOMCTBA. HHTEPIPeTHPOBATH HEPABEHCTBA;
HepaBeHCTBA JluneliHple HeEpaBeHCTBA | MCHOJIB30BAaTh CHUMBOJIHUKY U
. C OJHOM MNEPEMEHHOW U | TEPMHHOJOTHIO. BBINOIHATH
HepaBeHncrs UX pelieHueE. npeoOpa3oBaHsi HEPABEHCTB, MCIMOJIb30BaTh
a (16 u) Cucrembl JTUHEHUHBIX | Ui mpeoOpa3zoBaHMUs CBOMCTBA YUCIOBBIX
HEpaBEHCTB C  OJHOW | HepaBeHCTB. Pacmo3dHaBarThb JUHEHHBIE U
IIEPEMEHHON u UX | KBaJgpaTHble HepaBeHcTBa. Pemiarsb
peleHue. JUHEHHBIE HEPAaBEHCTBA, CHCTEM bl
Ksangparusie JUHEHHBIX HEPABEHCTB, CHCTEM bl
HEpPABEHCTBA u WX | HEpaBEHCTB, BKIIOYAIONIUX KBAaJAPaTHOE
peleHue. HEPaBEHCTBO, M pelIaTh HX; O0CY:KIAATH
I'papnueckas MOJIy4Y€HHBIE pPEIICHHU.
UHTEpIpeTanus HN300paxkars penieHue HEpaBeHCTBAa U
HEPaBEHCTB M CHUCTEM | CHCTEMBI HEPaBECHCTB Ha  YUCIOBOH
HEPaBEHCTB €  JABYMS | NOpsSIMOH, 3allUCHIBATHL  pEIICHUE C
NepeEMEHHBIM U MIOMOIIbIO CHUMBOJIOB.
Pemrarnb KBaJpaTHBIE HEpaBEHCTBA,
UCHONIBb3Ys rpaduyecKUe MpPeaCTaBICHUS.
OcBauBaTh M NPUMEHSATH HEPABEHCTBA IpPU
PEIIEHUH pa3IMYHBIX 3aJa4, B TOM YHUCIE
IIPAKTUKO-OPUEHTUP OBAHHBI X
DyHKIUH KBanparnunas Pacno3naBarb BHABI M3ydaeMbIX (yHKIIUH;
(16 ) pyHk1IAA, WLIIOCTPUPOBATh cXeMaTH4YeCKH,
e€rpaduk O0BSICHATH pacrojyioxKeHue Ha
u cBoictBa. IlapabGoma, KOOPJIMHATHOM TJIOCKOCTH rpadUKOB

KOOPAWHATHI BEPIIUHBI
napaboJibl, OCh
CUMMETpPHUHN MapaboJIbl.
CreneHHble (PyHKIIUU C
HATypaJIbHBIM U
rmokasareisiMiu 2 u 3, ux
rpayKu M CBOWCTBA.
I'padmku

pyHKIIH: y
= kx,
y = kx + b, y=xK, y =
ax?,

X

y=ax3 y-= X,y =|x
I

byukuuit Buma:y = kx, y = kx + b, y =k

X

y = ax?, y = ax?
X

Yy =V/X, Y = [x | B 3aBUCHMOCTH OT 3HAYCHHii
k03(ppUIMEeHTOB; ONHCHIBATH UX CBOICTBA.
Pacno3znaBaTh KBaIpaTU4YHYIO (yHKIIHIO
no gopmyisie. IlpuBOAUTH mpUMe pPbI
KBAJPAaTHYHBIX 3aBUCUMOCTEH W3 peaibHOM
KU3HHM, (U3UKHU, TEOMETPHUH.
BeIgBJaATE U 000011aTh 0OCOOEHHOCTH
rpaduka kBaapaTUdHOU (QyHKIMM Y = ax?
+ bx + c.
Crpours W wu300pakaTh cXeMaTHdeCKH
rpaduxu KBAJIpaTUYHbIX GyHK U I,
3aJaHHBIX (OpMyJTaMHu Buaa Y = ax?,y = ax?
+0,y =ax + p? y=ax? + bx + c.
AHAJIM3UPOBATH M NPHUMEHSITh CBOWCTBA
M3YYCHHBIX (QYHKIUW Ui MX TIOCTPOCHHUS, B
TOM 4YHCJIE C IMOMOIIBI0 IU(GPOBBIX PECYPCOB




Ilpooonacenue

YuciaoBble
1nocJjeaoBaTeJ1
pHOCTH (15 )

[lonsiTue YUCIOBO U
IOCIEe0BAaTEIbHOCTH.
Saganue
MoCIe0BaTENbHOCTH
PEKypPPEHTHOM
dbopmynoit u GopMymnoi
N-ro 4seHa.

Apudmernueckas u
reoMeTpuyeckKas
nporpeccun. DPopmyabl
n-ro YJIeHA
apuMeTHUeCcKOM u
reOMETPUUYECKOU
MpOrpeccui, CYMM bl
MEepBBIX N YJIECHOB.
N3o0paxenue YJICH OB
apumeTnueckoi u
rEOMETPUYECKOU
NpOrpeccuii TOYKAMHU Ha
KOOpJAMHATHOU

IIJIOCKO CTH.

JIuneiH b1t "
SKCTIOHEHIIMAJIbHBI N
pocT.

CroxHbl€ TPOUEHTHI

OcBauBaTh W TPUMEHSATH  HMHACKCHEIE
0003HaYeHU, CTPOUTH pedyeBbIe
BbICKa3bIBaAHMS c UCIIOJIb30BAH U €M
TEPMUHOJIOTUH, CBSI3aHHOH € TMOHATHEM
MOCIIE0BaTEIBHOCTH.

AHaau3upoBaTh  QopMyny N-ro wWieHa
MOCJIE0BATENIBHOCTH WM  PEKYPPEHTHY IO
dopmyy n BBIYHCIATH YIS HBI
MOCIEIOBATENbHOCTEH, 3adaHHBIX OJTHMH
dopmynamu.

YceraHaB/uBaTh 3aKOHOMEPHOCTb B
IOCTPOGHUU  TOCJIEAOBATEIbHOCTH,  €CJHU

BBIIMHCAHBI IEPBBIE HECKOJILKO €€ YICHOB.
Pacno3znaBarnb apu pMe THUI ECKY IO u
TeOMETPUUYECKY IO MPOTPECCUU TIPU Pa3HBIX
crocobax 3ajaHus.

Pemrarp 3agaun ¢ HUCHOJB30BAHUEM
dopmyn nN-ro wieHa apudMeETHUECKOH U
reOMETPUYECKOU IIpOrpeCCun, CYMMBI

MEpPBbIX N YICHOB.

HN300paskaTh WieHbl MOCIEI0BATEIbHOCTH
TOYKAMHU Ha KOOPJIMHATHOW TUIOCKOCTH.
PaccmaTpuBarh mnpuMepbl  NpolEccOB U
sABJICe HUI us3 peanbHOM KU3HU,
WJUTIOCTPUPY IO € U3MEHEHUE B
apupMeTHUeCcKOoil IIPOrpeccuH, B
reOMEeTPUUYECKON TIporpeccuu; M300pakaTh
COOTBETCTBY IOLIHE 3aBUCHMO CTHU
rpapuUecKH.

Pemiath 3aa4um, CBS3aHHBIE C YHACIOBBIM U
MOC/IEI0OBAaTENbHOCTSIMH, B TOM YHCIE
3a7a4u u3 peanbHO KU3HU C
UCIONIb30BAaHUEM MU(PPOBBIX TEXHOJOTH I
(OMeXTpOHHBIX  Tabmui,  rpaduIecKoro
KUIBKYJIATOpa M T.IL.).

PemiaTep 3a7a4n Ha CIOKHBIE TPOIEHTHI, B
TOM YHCJIE 3aJayd M3 pealbHON NPaKTUKHU
(c ucnoJIb30BAaHUEM KAIBKYJISITOPA).

3HAKOMHUTBCSL €  HUCTOpUEll  Pa3BUTHU A
MaTeMaTH KU
IloBTOpEHME, Yucaa u BbluucjeHus | OnepupoBaTh MNOHATHAMH. MHOXECTBO,
0000mEeHue, (3amuch, CpaBHEHUE, | MOJIMHOXKECTBO, omnepamnuu HaJ
cUcTeMaTH3aIl NeNCcTBUSA C | MHOXECTBaMU; MCNOJIb30BaTh
usi 3HAHMITL NENCTBU TEJIbHBIMU rpadpuuecKkoe TPEACTAaBICHUE MHOXECTB
(18 u) 4HUCIIaMH, qyucjoBas | AN ONUCAaHUS pPEaJbHBIX IMPOIECCOB H
psiMasi; NPOLEHTBHI, | SABJICHUW, IPU pPEIICHUHU 3aJad4 U3 APYrux
OTHOLIICHU 4, y4eOHBIX TPEIMETOB.
NPOTIOP LU U} AKTyanu3upoBaTh TEPMHHOJIOT U 10 "
OKpYyTJICHHE, OCHOBHbIE AeiicTBUS, CBSI3aHHBbIE c
npuOIMHKeHUE, OIICHKA; | YHCJAaMM. HaTypajJbHOE YHCIIO, IPOCTOC U
pelenue TEKCTOBBIX | COCTaBHOE YHCIA, JAEIMMOCTh HAaTypalbH blX
3a1a4 yucesn, MPU3HAKA JEIMMOCTH, I€J0€ YHuCIo,

apupmMeTHIeCKUM

MOJAYJIb 4YHMCiia, OOBIKHOBCHHAS U JCCATHYH A




CII0COO0M)

npoou, CTaH/Aap TH bIil BUJ quca,
apuPMEeTHUYECKUI KBAIPATHBIM KOPEHb.
BuinosHATh  J1eHCTBHS, CPaBHUBATh H
yHOpsSA0UMBATH YHcia, NPEACTaBJISATh 4YUCIa
Ha KOOpDAMHATHOW  MpsIMOHM,  OKPYIJISATh
4ylucia; BBINOJHATH NPUKUAKY H OLEHKY
pe3ylnbTaTa BBIYMCICHH .

Pematn TEeKCTOBbIE 3aa49Yn
apugMeTHIeCKUM CrIocoOoOM. Pemathb
NpaKTH4YecKue 3a1a4u, coJiepK allu e
MPOILIEHTHI, JOJH, YacTH, BBIpaKalolue
3aBUCUMOCTHU: CKOPOCTH — BpeMsi —
paccTosiHMe, IleHa — KOJIWYEeCTBO  —
CTOUMOCTbh, O00BEM paboOThl — BpemMs —
MPOU3BOJAUTEIBHOCTh TpPYyHA.

Pa3oupartsb peanbHbIEe KU3HEHHBI €

CUTyalluu, (OpMyJHMPOBATH HX Ha s3bIKE

MaTeMaTHKH, HAXOAUTH pemieHu e,
MPUMEH A5 MaTeMaTU4eCKUU anmapar,
MHTEePNPETUPOBATH PE3yJIbTaT
AJreopauyeckue OnepupoBath NOHATHSIMHU: CTENEHb C
BbIPaKe HUS [eJabIM  TOKa3zaTesjeM, apuMeTHdecKu i
(mpeobpazoBanme KBa/IpaTHHI 1 KOpEHb, MHOTOYJICH,
anreOpandecKux anreOpandeckas apoOb, TOXKIAECTBO.
BBIPAKECHU U, BbinoaHATH OCHOB HbIE NeHCTBUSA :
JOTMYCTHUMBI € 3HAUCHHU ) BBITOJIHSTH pacu€Thl 1O dopmymaam,
npeoOpa3oBHIBATH 1enble, IpoOHO-

pallMOHAJIbHbBIE BBIPAXKEHUS M BBIPAXK CHU A
C KOpHSIMH, pEalu30BBIBATH PA3IOKEHHUE
MHOTOYJ€Ha Ha MHOXMWTEJIHU, B TOM YHUCIE C
UCIIOJIb30BaHUEM dopmyn pasHOCTH
KBaZpaTOB M KBajJpaTa CyMMBbl U Pa3HOCTH;
HaxXoAHUTh JIONYCTUM bl € 3HaYEeHU 4
NEepeMEeHHBIX Ui JAPOOHO-paIMOHAIbHBI X
BBIPA)KEHU M, KOPHEH.

MogesupoBaTh €  IOMOIIBIO
peajibHbl€ IPOLIECChl U SIBJCHHUS

bopmyr

! 3necy mpencraBiieHBl 3JEMEHTHI  COIEp)KaHWS Kypca, H3ydaBlnuecss B 5—8 kiaccax u
TpeOyrolle MOBTOPEHHUs, 000OmeHusT U cuctemMaTmzanuu. OOpam@arbcsi K3TOMy MaTepyuaily
MOXHO B BHJE AakleHTa Ha 3aBepUIAIOIIEeM JTale W3y4eHHs

TEMaTHYCCKUM pa3zesiam,

pacrpesiesiTe N0 COOTBETCTBYIOIIUM
y4eOHOro roja.

Kypca 9 Kkmacca WIiH
M3y4aeMbIM B TCEUYCHHUE



IIpooonacenue

dyukumu (noctpoerue, | OnepupoBarh NOHATHAMHU. QyHKLI U,

CBOMCTBA U3yYE€HHBIX | Tpapuk  QyHKOUHU, Hyad  (QYyHKIHUH,

¢yHkuui; rpadpuueckoe | MPOMEKYTKHU 3HAKOIIOCTOSIHCTBA,

pemieHMe ypaBHEHUH ® | NMPOMEXYTKH BO3pacTaHus, YObIBaHUS,

UX CHCTEM ) HauOoJIbIlIEE W HaWUMEHBIICE 3HAYCHUS
pyHKITH].

AHaIM3UPOBaTh, CPAaBHUBATh, OOCYKIATh
CBOMCTBA QYHKIIU U, CTPOMTH UX rpaduKu.

OnepupoBarthb NOHATUA MU npsamas
IPONOPLHUOHAIBHOCTb, obpaTHas
MPONOPLUOHATBHOCTb, JUHEH Has
byHKI U, KBaJpaTU4Has byHKIIH A,
mapabomna, rumnep6ora.

Hcnoab3oBarb rpapuku JUISL
OTIpeJIeIEHNUsI  CBOWCTB,  IMpOLECCOB U

3aBUCUMOCTEM, U1 peleHus 3agad M3
JIpYyruX Yy4eOHBIX TMPEAMETOB M pealbHOU
KU3HHU; MOAEJHPOBATH C TNOMOIIBIO
rpaMKOB peajbHbIE MPOLECCHl U SBICHUS.
Bripa:karsb (popmynamu 3aBUCUM O CTH
MCXKAY BCIMYMHAMHA

PABOYAA TIPOTPAMMA
YYEBHOI'O KYPCA «TEOMETPHS». 7 9 KIACCHI

HEJN M3YYEHUA YYEBHOI'O KYPCA

«MaremaTuky Yy>X€ 3aT€éM YYWUThb HAJI0, YTO OHAa yYM B MOPSAOK INPUBOAMUTY», — IHUCAI
BEIIMKUM pPyCcCKUM ydeHblM Muxaun BacunseBua JlomoHocoB. M B 3TrOM cocrour omHa u3
JIByX Hejel OOy4YeHHsI TeOMEeTPUU KaK COCTaBHOW 4YacTH MaTeMaTUKW B HIKOJe. DTOW Ienu
COOTBETCTBYET JOKa3aTeJibHAasl JIMHUA NOpenofgaBaHus reomerpur. Cinenys NpeAacTaBIEHHOH
paboueil mporpaMmMe, HauyMHas C CEAbBMOTO KJacca Ha ypoKax IeoMeTpuH oOydyaromuiics yduTCs
NPOBOAUTH JOKA3aTEIbHBIE PACCYKIEHUSA, CTPOUTH JIOTHUYECKHE YMO3aKJIOYEHUS, JOKA3bIBATh
HCTUHHBIE YTBEPKACHHUSI W CTPOUTHh KOHTPHOPUMEPHI KJIIOKHBIM, IIPOBOJUTH PACCYXKIECHUA
«OT HOPOTHUBHOIO», OTJIMYATh CBOHCTBAa OT MPU3HAKOB, (GOpMYJIUPOBATH  OOpaTHBIE
YIBEPKJCHUS. YUEHUK, OBJAJEBIIUM HCKYCCTBOM paccyJ1aTh, OyaeT NpPUMEHSATH €r0 U B
okpyxarwmen ku3Hu. Kak mnumcan reomerp u mnemaror Hrops PDenopoBuu Ilapemrun,
«WIIOAbMH, I[IOHMMAIOIIMMH, 4YTO TAKOE JOKa3aTelIbCTBO, TPYAHO U JaXe HEBO3MOXHO
MaHUNyJIUpOBaTh». WM B 3TOM COCTOMT BaXHOE BOCHUTATEIBHOE 3HAYEHUE HU3YUYCHUS
reOMeTpUHU, TPUCYIIEE MMEHHO OTEYECTBEHHOM MaTeMaTuyeckod mkoie. Bmecre ¢ Tem
aBTOPBl MPOrpaMMBbl MPEIOCTEPErarT Y4UuTeNdss OT H3IMuIHero Qopmanu3Ma, OcCoOEHHO B
OTHOIIEHWH HadaJl WU OcHOBaHWUU reomeTpuu. Ppannysckuit marematuk JKan JlpenoHHe 1O
9TOMY TOBOJY BbICKa3ayicad Tak: «4YTo KacaeTcs [AeNMKAaTHON NpoOiIeMbl BBEACHMS «aKCHOM,
TO MHE Ka)KeTCsI, UTO Ha IEPBbIX MOpax HYKHO BOOOIIE W30erarh IPOU3HOCUTH CaMoO 3TO
cioBo. C Jpyrod ke CTOpPOHBI, HE CJEAyeT YIyCKaTb HH OJHOM BO3MOXXHOCTH J1aBaTh
IpUMEPHI JIOTUUECKUX 3aKIIO4EHUN, KOTOphbIE KyJa B OOJIbIIEM Mepe, 4eM uJesi aKCHUOM,
SIBJISIFOTCST MCTHHHBIMU W €JUHCTBEHHBIMU
JBUTATEJISIMU MaT€MaTUYECKOT'O MBIIUICH WD) .

Bropoli nenpro u3ydeHusi '€OMETPUM SIBISIETCST HCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
peUleHUM KaK MAaTEeMaTUYECKHX, TAaK M NPAaKTUYECCKUX 3a/ad, BCTPEUYAIOLIUXCS B peajIbHO U
KMBHU. OKOHYHMBIIUN KypC I€OMETPHUH HIKOJIbHUK JOJDKEH OBITh B COCTOSIHUM OMNPEAEIUTh
reOMETPUUYECKYI0 (UI'Yypy, ONHUCATh CIOBAaMH JaHHBIM YEpTEXK WIM PUCYHOK, HAWTHU IUIOMIA]b




3eMEJIbHOTO Yy4YacTKa, pacCcYuTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO Ka0ens WIH
TpeOyemMble pa3Mepbl rapaxka Uid aBTOMOOWIIsI. ODTOMYy COOTBETCTBYET BTOpas,
BBIUMCIINTEJIbHASI JIMHUSI B U3YYEHUU I'€OMETPUM B HIKOJIe. JlaHHas mnpakrudyeckas JIMHUSA
SIBIISICTCST HE MEHee BaKHOW, ueM mnepBas. Emé IlmaTton mnpemnuceiBan, 4ToOBl «pakjaHe
[IpekpacHOro ropoga HM B KOEM CIydyae HE OCTaBJSAJIM T€OMETPHUIO, BEAb HEMAJIOBAXHO J1aXe
noboyHoe e€ MpUMEHEHHEe — B BOGHHOM Jeje [Ja, BIpoueM, U BO BCeX HayKax — JUIf JIydIIero
WX YCBOEHHUS: Mbl B€Ib 3HaeM, Kakasi OeCKOHE4YHas pa3HHUIla CYyIIECTBYET MEXAY YEIOBEKOM
OPUYACTHBIM K F€OMETPHUU M HEMPUYACTHBIM». [l 3TOr0 y4uTeNl0 peKOMEHAYeTCs MHoI0HpaTh
3aJauyd  TNPAaKTUYECKOro XapaKTepa i paccMaTpUBaeMbIX TEM, YYUTh JE€Tell CTPOUThH
MaTeMaTH4YEeCKUEe MOJENHM pealbHbIX JKU3HEHHBIX CHUTyallMi, MPOBOAUTH BBIUUCIEHUS U
OLICHUBAaTh AaJ€KBAaTHOCTh TMOJYYEHHOTrO pe3ynbTaTa. KpailHe BaxHO MNOOJYEPKUBATH CBS3U
reOMEeTpUU € JpyTMMHU  IpeAMEeTaMH, MOTHBHUPOBATb  MUCIOIb30BATh  ONPEACICHUS
reoOMeTpUYeCKuX GUryp | MOHSATUH, JIEMOHCTPUPOBATH NPUMEHEHUE IOJYYEHHBIX YMEHUH B
¢u3uke W TeXHUKe. OTW CBsBM  Hambojee  ApPKO BHAHBI B TeMax  «BeKTOpbI»,
«TpuronomeTrpuyeckue cooTHomeHus», «Meton koopauHat» u «Teopema Iludaropay.

B zakniouenue conuiémcs Ha BEIMKOTO MareMaTuka u actpoHoma Moranna Kemnepa, yToObl
emé pa3 NOAYEPKHYTh U MeETallpeJMETHOE, M BOCIUTATEJIbHOE 3HAYEHUE TEOMETPHUMU:
“Geometria una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum
inter causas est, cur homo sit imago Dei™l.

MECTO YYEBHOI'O KYPCA B YYEEHOM IUIAHE
CornmacHo ywyebHOoMy 1utaHy B /—9 wiaccax wu3ydaerca ydyeOHBIH Kypc «l‘eomeTpusi»,
KOTOPBI BKIIOYAET CIEAYIONIME OCHOBHBIE pasuelibl comepxkaHus: «‘eomerpuueckue Gurypsl
U X CBOMCTBAa,
«3MepeHrne TeOMETPHUYECKUX BEIMYMH», a Takke «JlekapToBBI KOOpAMHATHI  Ha
MJIOCKO CTHY», «BekTopbi», «/IBukeHus miockoctu» U «lIpeoOpazoBaHusi mogoOHs».
YueOHBIM MUIaH HpeaycMaTpUBAaeT H3ydeHUE TeoMeTpUM Ha 0a30BOM ypoBHE, ucxons u3 68
y4eOHBIX YacoB B yueOHOM roay, Bcero 3a Tpu roga oOydenus — 204 yacos.

! Teomerpuss emuna u BeuHa, oHa Oimcraer B BoxkbeMm mayxe. Hama npudacTHOCTH K HeM
CIIy’KAT OJHHUM W3 OCHOBAaHMUM, IO KOTOPBIM 4YEJIOBEK JOJDKEH ObITh 00pa3zoM boxxbum
(http://Iwww .astro-cabinet.ru/library/ Kepler/Tab_1.htm)


http://www.astro-cabinet.ru/library/

COAEPXXAHUE VYEBHOI'O KYPCA (IO I'OAAM OBYYEHUA)
7 wiacc

Hauanenbie nowsAtuss reomerpuu. Touka, mpsimMasi, OTpe30K, Jyd. Yroa. Buael yrios.
BeprukanbHble U CcMeXxHble ymiIbl. buccekrpuca yma. JloMmaHas, MHOTOYTOJIbHUK.
[lapamienbHOCTh M MEPHEHAUKYIAPHOCTHh NPSAMBIX.

CummeTpuunbie ¢urypsl. OCHOBHBIE CBOHCTBAa OceBOW cuMMeTpuu. llpumepsl cummerpuu
B OKPY)KAIOIIEM MHpE.

OCHOBHBIE TNIOCTPOCHHUSI C IOMOLIBIO IMPKYJdsl MW JIMHEMKH. TpeyroipHuUK. Bricora,

MeanaHa, OHCCeKTpHuca, HX CBOMCTBA.

PaBHOOenpeHHBIN U PaBHOCTOPOHHUUN TpeyroibHUKU. HepaBeHCTBO TpeyrojbHHKA.

CpolicTBa UM TIIPU3HAKU PaBHOOECIAPEHHOro TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
TPEyTroJbHUKOB.

CBoiicTBa W MNpU3HAKHU TApajuIeIbHBIX HpsiMbix. CymMMma yIJIOB TpeyrojibHuKa. BHeminue
YIUIBI TPEYTOJIbHUKA.

IIpsimoyronpHbI TpeyroabHUK. CBOWCTBO MeOHWAHBI IIPSIMOYTOJIBHOTO TPEYroJbHUKA,
NpOBEIEHHONW K TruUnoTeHy3e. lIpu3Haku paBeHCTBa NPSIMOYTOJBbHBIX  TPEYroJbHHKOB.
[IpAsMOyTronbpHBIM TpEeyrojJbHUK C yriioM B 30°.

HepaBeHcTBa B TreoMeTpuM: HEPABEHCTBO TPEYrOJIbHHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopemMa O OoJiplieM yrie U Oojblied CcTOpoHe TpeyroiabHuka. llepneHaukyssip u
HAKJIOHHAas.

I'eomeTpuueckoe MecTo TOueK. buccekTpuca ymia W CEepeJMHHBIM MNEPHEHAUKYISAP K
OTpEe3Ky KaK I€eOMETPpHUYECKHE MeCTa TOYEK.

OKpy’>KHOCTb UM KpyI, XOpJa W JAuaMeTp, HuX CBoWcTBa. BzauMHoe pacrnosokeHue
OKpYy>XKHOCTHU U npsimoii. KacarenbHasi u cekylasi KOKpPYXHOCTH. OKpYy>XHOCTb, BIHMCAaHHAas
B yroJi. BnmcaHHast U ormcaHHasi OKpPY>KHOCTH TPEYTOJIbHUKA.

8 xmacc

YerplpExyroapHUKHU. Ilapamesorpamm, ero npusHakd W CcBoucrBa. YacTHbIE cllydau
napajuieJorpaMmMoB (MpAMOYTOJIBHUK, poMO, KBaJpaT), UX NpU3HAKH U cBoOMcTBa. Tpanenus,
paBHOOOKasi Tpanelus, e€ CBOMCTBA W mNpu3Haku. lIpssMoyronbHass Tpanenus.

Meron ynBoenuss meauanbl. llenTpanbHas cummerpus. Teopema Dameca u TeopemMa o

MPONOPUUOHAIBHBIX OTpPE3KaX.

CpenHue nUHHUM TpeyrojbHUKa U Tpameuuu. LleHTp Macc TpeyrosibHHKAa.

[lomoOue TpeyrosbHUKOB, Kod(pbumueHt momodus. IIpusHaku momoOusi TPEeyroJabHUKOB.
[lpumeHeHnue mofoOus MpHU PEIIEHUH MNpPaKTUYECKHUX 3ajad.

CpoticTBa 1womaaeii reomerpudeckux ¢uryp. @opmynbl s IUIOMAAA TPEYyTOJIbHHUKA,
napajuiesorpamMmma, pomda u tpanenuu. OTHOIIEHHE TUIOHIA/Ie MOJO0O0HBIX (uryp.

Beluncienune miomaneid TpeyrojJbHUKOB M MHOIOYIOJIBHUKOB Ha KIeT4aTOM Oymare.

Teopema Iludaropa. Ilpumenenme Tteopembl Iludaropa mpm pemeHHMH NpPaKTUYESCKUX
3a7a4.

Cunyc, KOCMHYC, TAaHI€HC OCTpPOro ymia MpsIMOYroJbHOTO TpeyroidbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpuueckue ¢yHkuuu yrmoB B 30°, 45° m 60°.

BrmicanHbple U LEHTpaJbHBIE YIVIBI, YTOJ MEXKAy KacaTeJIbHOW HXOPHOU. YIVIBI MEXIY
XOpJaMHU UM CEeKyIUMMH. BrmcaHHble U OIIMCaHHBIE YETBIPEXYTOJIBHUKHU. BizaumMHOoe
pacnosiokeHue JByX OkpyxHocTteil. Kacanme oxpyxuHocteir. OOunme KacaTelbHbI€ K JBYM
OKPY>KHOCTSIM.

9 kiacc

Cunyc, xocunyc, tanreHc yrmoB oT 0 mo 180°. OcHOBHOE TPHTOHOMETPHUYECKOE TOXKIAECTBO.
@opMyJIbl NPUBEIECHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PemeHHe NpPakTHUYECKU X
3aJa4 C UCHOJIB30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IlpeoOpazoBanue nomodOusa. IlonoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa o0 mpous3Be€HUU OTPE3KOB XOpJA, TEOPEMBl O NPOU3BEIEHUM OTPE3KOB CEKYLUIHM X,
TeopeMa O KBajJpaTe KacaTelbHOM.

Bekrop, mmmHa (MOIyJib) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbBI, MPOTUBOIOIOXK HO
HalpaBJIEHHbIE BEKTOPBI, KONIMHEAPHOCTH BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMd HaJ|



BEeKTOopaMu. PaznoxeHue Bekropa NHO JAByM HEKOJUIMHEApHBIM BekropaM. KoopauHartsbl
Bekropa. CKaJlsipHO€ MNPOU3BENCHHUE BEKITOPOB, INPUMEHEHHE [UII HAXOXKICHUS JUIMH U
YIJIOB.

JlekapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YpaBHEHHUs TIIPSIMOM W OKPYKHOCTH B
KOOpJAMHATaX, MEPECEUCHUE OKPY)KHOCTEM M IpsiMbIX. Meron KOOpAMHAT U €ro
IPYMEHEHUE.

[IpaBusibHBIE MHOTOYroJibHUKHU. JlnmHa okpyxHOCTH. ['pagycHas u paauaHHasi Mepa yrjia,
BBIUUCJIICHUE UIMH OyT OKpy»KHOcTeW. Ilmomans kpyra, cexkropa, CerMeHTa.

JBrKeHus IUIOCKOCTH U  BHYTPEHHUE CUMMETPUU uryp (3meMeHTapHBI €
npeacrasieHus). [lapannensHbiii nepernoc. [loBopor.

IUVIAHUPYEMBIE TIPEJJMETHBIE PE3VJIbTATHl OCBOEHHS PABOUYEM ITPOIPAMMEI KYPCA (ITO

I'OJAM OBYUYEHUA)

OcBoenue ydyeOHOro Kkypca «leomeTpus» Ha ypOBHE OCHOBHOTO o0mero oOpa3oBaHUS
JIOJKH O obecrieynBaTh JIOCTUIKEHH € CIeNY 0 MU X TpeaMe THBIX 00pa3zoBaTebHBIX
pe3yinbTaTOB:

7 xnacc

— Pacmo3naBaTh  HW3ydeHHBIE TeOMETpUUYECKHE  (QUTYpHI, ONpPEAeaiITh HX B3aUMHOE
pacmoyioKeHue, Hu300pakaTh TeoMeTpuuecKkue (QUTyphI; BBIMOTHITH YEPTEXKHU MO YCIOBHIO
3amaun. WM3MepsaTh JNMHEHHBIE W YIJIOBBIE BEIMYMHBI. PemarTe 3agauum Ha BBIYMCIEHHUE [UIMH
OTPE3KOB M BEJIMYHUH YIJIOB.

— Jlemats rpyOyio OIEHKY IHUHEWHBIX W YINIOBBIX BEIUYHUH TMPEIMETOB B pealbHOW KHU3HHU,
pa3sMepoB MPUPOAHBIX O00BEKTOB. PasnmumuaTrh pasMephl ITUX OOBEKTOB IO MOPSAAKY BEIHMYUHBI.
— CTpouTh 4YepTEKM K rEOMETPUUYECKHUM 33aJa4YaM.

— llonp30BaTbcd NpU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, UCIOJIb30BAaTh MPU3HAKU U
CBOWMCTBA PaBHOOCIPEHHBIX TPEYrOJbHUKOB TMPU PEIICHUHU 3a1ad.

— 1IpoBOAUTH JIOTMYECKHUE PACCYXKIEHUSA C UCIOJB30BAHUEM TE€OMETPUYECKHUX TEOPEM.

— llonmp30BaTbcCcsd MNpHU3HAKAMHU PABEHCTBA NPAMOYTOJbHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEIUaHbl, TPOBEAEHHONW K THUIOTEHY3€ MNPSIMOYTrOJbHOTO TPEYyroJbHHUKA, B PEIICHHUHU
TEOMETPUYECKUX 3aJay.

— OmpenensaTs MapauIeIbHOCTh NPSIMBIX C MOMONIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymaga. OnpeaensiTh NapajyiedbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA PACCTOSIHUN OT TOYEK
OJHOW NpPsAMOMN [0 TOYEK APYrOM NpPSIMOW.

— Pemarps 3amaum Ha wieruatod Oymare.

— IIlpoBonuTh BBHIYHCIEHUS U HAXOAHUTh YHUCIOBBbIE M OyKBEHHBIE 3HAYEHUS YIJIOB B
TEOMETPUYECKUX 3a7a4dax C  HCIOJIb30BaHHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB u
MHOTOYTOJBHUKOB, CBOWCTB YINIOB, OOpPa30BaHHBIX TPH IMEPECEUYCHHUH JBYX MMapaiesibH blX
npsAMbIX ceKkyliei. PemaTs mpakTudyeckue 3alayd Ha HaXOXJAEHUE YIJIOB.

— Brnanerp mnoHATHEM TEOMETPUYECKOTO MeECTa TOYEK. YMETh OMNpeAesisiTh OUCCEKTPHUCY
yriia U CEpeIMHHBIN MNEPHEHIUKYISIP K OTPE3KY KaK F€OMETPUUYECKHE MECTa TOYEK.

—  @opMyJIMpoBaTh OINPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JAUaMETpa OKPYXKHOCTH,
MOJb30BAThCSI MX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA MPU PEUICHHUM 3aJad.

— Bnazetp TNOHSTHMEM ONUCAHHOW OKOJO TPEYyroJdbHHKA OKPYXKHOCTH, YMETh HaxXOIUTh €&
nentp. llomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHCHI YINIOB TPEYrolibHUKA IMEPEeceKarTCs B
OIHOM TOYKE, W O TOM, YTO CEpPEAUHHBIE TEPHEHAUKYISIPbl K CTOPOHAM TPEYroJibHHUKA
MEepeceKarTCs B OJHOW TOYKE.

— Bnagerp  DOHATHEM  KacaT€IbHOM K  OKPYXKHOCTH, IIOJb30BAaThCSA  TEOPEMOM O
MEPIEHAUKYIIPHOCTH KacaTEJIbHOW W paauyca, MPOBEAEHHOIO K TOYKE KACAHMS.

— llonp30BaTbcs  NPOCTEMIIUMMHU  TEOMETPUUYECKMMHU  HEpaBEHCTBAMH, MOHUMATh  HUX
NIPAaKTUYECKUU CMBICII.

— IIpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOECHUS C MOMOUIBIO LUPKYJIS W JIMHECUKHU.

8 xmacc

— Pacmo3HaBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJbHUKOB, HMX JJIEMEHTHI, MOJb30BATHCI MX
CBOMCTBAMHM MpPU PEHIEHHUHU TEOMETPHUYECKUX 3a7ad.



— IlpumeHsSTH CcBOHCTBAa TOYKM TEPECEYEHUS MeIuaH TPEeyroJbHUKa (IEHTpa Macc) B
pelIeHu M 3ajad.

— Bnagers moHsTHEeM CpeAHEW JIMHUM TPEYroJIbHHKA M Tpalmeluu, NPUMEHITh HUX CBOWCTBA
IIpU pemeHun reoMeTpudeckux 3agad. llons3oBarbca Teopemonn aneca U TEOpeMoOU O
IPONOPLUMOHAIBHBIX OTpPE3KaxX, NMPUMEHATh MX Ui PEUIEHHUs NPaKTUYECKUX 3ajgad.

— IlpumeHATH NpU3HAKU MOAOOHS TPEYrOJbHUKOB B PEIICHUU TE€OMETPUUECKHUX 3a7ad.

— ITlonms3oBaTthcst Teopemoi Ilmdaropa mus pemeHUsS TEOMETPUUYECKHUX M MPAKTHUECKH X
3aga4y. CTpOUTh MaTeMaTHUYECKYI0 MOJedb B INPAKTHYECKHUX 3aJavyaX, CaMOCTOSTENIbHO [JelaTh
4epTEX U HAXOJUTHh COOTBETCTBYIOIIME JUIMHBIL.

— Bragers mnNOHATHAMHU CHHYCAa, KOCHMHYCa M TaHI€HCAa OCTPOTO yIIa MpsAMOYTOJBHOTO
TpeyroibHuKa. [lonb30BaThCs 3TUMU HOHATHUAMHU [UId pELICHUs NMPAKTMUYECKMX 3a/1ad.

— BemuucnsaTe  (pa3nMuHBIMEU - coco0aMu)  MIOIIAaAb  TPEYroJbHUKAa W IUJIOINA U
MHOTOYTOJBHBIX  ¢uryp  (mOAb3ysch, TA€ HEOOXOAMMO, KaIbKylnsiTopoM). [IpuMeHSATH
MOJIyd €HHbIE YMEHHMs B NMPAKTHUYECKUX 337adax.

— Brmagerr mNOHATHAMU BIUCAHHOTO M IEHTPAJbHOTO VyIJIa, HCIOJIb30BAaTh TEOPEMBI O
BIIMCAHHBIX yIIaxX, yniax MeXJy XopAaMH (CEeKyIIMMH) M yIIe MEeXJy KacaTeJIbHOW U XOpaoH
IpU pelieHUN TeOMETPHUYECKUX 3a/auy.

— Brmazgers TOHSATHEM ONMCAHHOTO YETHIPEXYTOJBbHHKA, MPUMEHSATH CBOWCTBA OINHUCAHHOT O
YeThIpEXYTOJIbHUKA IPU PELIEHUM 3a/1ad.

— IlpuMmeHSATH TONydYeHHBIE 3HAHHMSA HA MPAKTUKE — CTPOUTH MAaTEeMAaTHYECKHE MOJCTU IS
3a7a4 peayibHOW JKU3HU W MPOBOJHMTH COOTBETCTBYIONIME BBIYUCICHHS C MPUMEHEHHUEM IOAOO0U s
U TPUTOHOMETPHUH (MOABb3YSCh, TIJE€ HEOOXOIMMO, KAIbKYJISITOPOM).

9 xmace

— 3HaTb TpPUTOHOMETpUYECKHE (YHKIHMU OCTPhIX YIIOB, HAaXOAUTh C HUX HOMOUIbIO
pasnMuyHble  AJIEMEHTHl  NPAMOYTOJBHOIO  TpPEyrojbHHMKa  («pelieHue  MOpAMOYTOJbHBIX
TPEyroJibHUKOB» ). HaxoauThs (C moMOUIbI0 KaJbKYJNATOpAa) JIMHBI W YIMIBl JUIsI HETAaOJIM 4HbIX
3HAYCHUU.

— Ilonp3oBaTbcss  (GopMynaMu  NpPUBEAEHHUS W OCHOBHBIM  TPUTOHOMETPUYECKHUM
TOXKJAECTBOM ISl HAaXOXKJIEHUS COOTHOMIEHUH MEXIYy TPUTOHOMETPHUUYECKUMH BEIUYMHAMM.

— Hcnonp3oBaTh TeOpeMbl CHHYCOB M KOCHMHYCOB JUISI HAX0XJEHMUS Pa3IMYHBIX 3JIEMEHTOB
TPeYroibHUKa («pEHIeHUE TPEYyroJbHUKOBY»), NPUMEHATh HUX INPU PEHIEHUHU TeoMeTpuue CKHUX
3a/1a4.

— Bmagers  noHAaTMAMHM  npeoOpa3oBaHHUs  MOJOOUS,  COOTBETCTBEHHBIX  3JIEMEHTOB
nonoOHbIXx  ¢uryp. Ilonmp3oBaThcs CcBOHCTBAMHM 1NOMOOMS MPOM3BOJBHBIX  (uUryp, ymeTh
BBIYHCISTh JUIMHBL W HAaXOMHUTh YIIB y TOMOOHBIX ¢uryp. llpumeHATH cBoOiicTBa momoOus B
IPAKTUYECKUX 3aJadax. YMETh NPUBOAUTH HPUMEPHI NOJOOHBIX (QUIYp B OKpY’)KaroILleM MHDE.

— Ilonmp30oBaTbcsi TeopeMaMHM O MPOU3BEICHUU OTPE3KOB XOpJZ, O MPOU3BEICHUH OTPE3KOB
CeKyLIMX, O KBaapaTe KacaTeJIbHOM.

— Ilonp3oBaTbcsi BeKTOpaMM, MOHUMATh HUX TEOMETPUUYECKUM M (PU3MUYECKUH CMBICII,
OPUMEHATh WX B PEHICHHMHM TEeOMETpHUYECKHX U (u3mdyeckux 3amad. I[IpuMeHSATH CKalIsipHOE
MPOM3BEICHNUE BEKTOPOB ISl HAXOXKJICHUS JUIMH W YITIOB.

— Ilonp3oBaTbcsi METONOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHITh €ro B pEHIeHHUHU
TEOMETPHUUYECKHX U MPAKTHYECKUX 3a/ad.

— Brazgers NOHATUSMM MpPaBUIBHOTO MHOIOYTOJIbHHKA, JUIMHBI OKPYXHOCTH, JIMHBI JyTr'd
OKPY>KHOCTH ¥ paMaHHOW Mephsl yriia, yYMeTh BBIYMCIATH IUIOMAAL Kpyra M €ro 4YacTeu.
[lpuMeHsATh TONydeHHBIE YMEHHS B MPAaKTUYECKHX 3a7adax.

— Haxonute ocu (MIM LEHTPHI) CUMMETPUM (UIYp, NPUMEHITh JBUXKEHUS IUIOCKOCTH B
NPOCTEHIIUX ClIy4yasX.

— IlpumeHsATH mNodydyeHHBbIE 3HAHMS HA NPAKTUKE — CTPOMTh MAaTeMaTHUUYECKHE MOJEIH
JUI 337a4 peaJibHOM KM3HM M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIECHUS C IPUMEHEHHEM
nofo0uss M TPUTOHOMETPUUYECKUX (YHKIHUU (MOJIB3YSCh, IIe HEOOXOAMMO, KAIBKYJISTOPOM).



TEMATUYECKOE IUIAHUPOBAHHE YYEBHOI'O
KYPCA (TIO TOJIAM OBYUEHUSI)
7 xmacc (68 1)

Ha3Banue
pa3aena OcHOBHBIE BH/bI
OcHoBHOE coaep:kaHue

(TeMbl) Kypca AesATeJIbHOCTH 00y4aIoIMXCs

(UMCJI0 YacoB
IIpocreitnme [IpocTelimue reomeTpudeckue DopMyJIHPOBATH
reoMeTpu4YecKue O00BEKTHI: TOUKH, TIPSIMBIC, IJIy4YUd OCHOBHBIE TIOHATUS H
¢urypsr u ux U yITIbl, MHOTOYTOJIbHUK, ONpENEICHUSA.
CBOJNCTBA. JIOMaHasl. PacnnozHaBaTh U3y4€HHBI €
HN3mepenue CMeXHbIE U BEPTHUKAJIbHBIC YIJIBL reoMeTpuyeckue QUrypsl,
reoMeTpu4e CKUX Pabora c mpocTeiimumu onpeaeJsTh UX B3aUMHOE
BeJIMYUH yeprexamu. M3mepenune pacnojyiokKeHue,

(14 q) JIMHEMHBIX W YIJIOBBIX BEJIMYMH, BBINOJIHATH YePTEXK 10

BBIUYUCIICHUE OTPE3KOB U YIJIOB.
[lepumeTp u nmomanb ¢uryp, co-
TaBJICHHBIX W3 MPSIMOYTOJIHLHUKOB

YCIOBHUIO 3aJlauu.
IIpoBoauTh npocrenmmue
MOCTPOEHHUS C MOMOIIb IO
OUPKYJIs W JIMHEWKH.
H3mepsiTh JNHUHEHHBIE U
VIJIOBbIE€ BEJIUUYUHBI
reOMETPUYECKUX U
MPAKTHIECCKUX OOBEKTOB.
OnpeaeyasaTs «Ha 1Ja3»
pasMepbl pealbHBIX
00BEKTOB, MPOBOAUTH
rpyOy [0 OIIEHKY HUX
pasMepoB.

Pemiarp 3amauu Ha
BBIUHUCII€HUE [UIMH
OTPE3KOB H

BEJIMYUH YTJIOB.

Peniarp 3amauu Ha
B3aMMHO€ PAacCIOJIOKEHHE
reoMeTpuYecKkux Guryp.
IIpoBoauTh

K1accu GUKaIuIo YIJoB,
BBIYUCJAATH JUHEUHBIE U
VIJIOBBIE BEIUYUHBI,
NPOBOAUTH HEOOXOIHMBIEC
JI0Ka3aTell bHbIE
paccy K JI€HU.
3HAKOMUTBLCHA C UCTOpPH el
pa3BUTHS TE€OMETPUU

Tpeyroanuuku (22 u) | Tlonsitue 0 pPaBHBIX PacnioznaBarb mapsl
TPEyroJibHUKaX U  TEepBUYHBIEC PaBHBIX  TPEYroJbHUKOB
NpeACTaBICHU 0 paBHBIX Ha TOTOBBIX uepTexax (c
(KOHTpY?HTHBIX) ¢Qurypax. Tpu yYKa3aHUEM IIPU3HAKOB).
Npu3HaKa paBeHCTBaA BeiBOAUTBL  CHEACTBUS
TPEYroJdbHUKOB. (paBeHCTB
IMpuznaku paBeHCTBa COOTBETCTBY IOLIUX
OpsSIMOYTOJBHBIX TPEYTrOJbHUKOB. 9JIEMEHTOB) U3 PAaBEHCTB
CaoiicTBO MEU aH bl TPEYTrOJIbHUKOB.
NPSIMOYTOJILHOTO TPEyroJjbHHUKA. ®opmy 1 poBaTh




PaBHOoGenpenHbIE u
PaBHOCTOPOHHHME  TPEYrOJbHHUKH.
IIpusnaku u CBOMCTBA
paBHOOE IPEHHOT 0 TPEyrojbHUKA.
[IpotuB OonbuIedl CTOPOHBI
TPEYroJdbHUKA JISKUT OOJBIIHNMA
yroa. [IpocTeiimine HepaBeHCTBa B
reometpuu. HepaBeHCTBO
TpeyroibHuka. HepaBeHCcTBO
JOMaHOMH.

[IpAMOYTroJIbHBIN TPEYrOJBHUK C
yrnmom B 30°.

IlepBble NOHATHA O NOKa3aTEJbCTBAX
B T€OMETpUU

OIlpeNieIeHU A
OCTPOYTOJIBHOTO,
TYHOYTOJIbHOTO,
NpsIMOYTOJILHOTO,
paBHOOE IPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB;
OUCCEeKTPHUCHI,  BBICOTHI,
MeAMaHbl TPEYrOJbHUKA;
CEepeIMHHOTO
NeprneHAuKyIspa
OTpe3Ka; nepumMeTpa
TPEeyrojabHHUKA.
DopMyJIHpPOBATH
CBOMCTBA W  NPU3HAKHU
paBHOOEIPE HHOTO
TpPeyrojabHUKA.

Crpournb YEepTEexKU,
pemiaTh 3224 M c
MIOMOUIBIO Hax0X JE€HU s
PaBHBIX TPEYTrOJbHUKOB.
IIpyuMeHATHL TNpU3HAKHU

paBeHCTBa
IIPAMOY I'OJIb HBIX
TPEYTroJILHUKOB B
3a7a4ax.

HUcnonb3oBaTh 1u@poBHIC
pecypchl s

uccjae 10 BaH us CBOHCTB
n3ydaeMbIiX GUTyp.

3HAKOMHUTBLCH € MCTOpPH e
pa3BUTUA TI'COMCTPUU




Ilpooonacenue

HasBanue
pasieJa OcHOBHbBIE BUIbI
(TembI) OcHoBHOE coaep:kaHue
AeSITeJIbHOCTH 00yYA0LMXCsl
Kypca (umciio
4acoB)
IHapanienbHble ITapaiensHble  npsmsbie, | PopMyaupoBaTh NOHATHE
npsMble, CymMMa ux CBOICTBaA, IIaThIl | mapajuleNIBHBIX NPSMBIX, HAXOAHMTh
YIJI0B HOCTYJIaT EBxmnpa. | mpakrMueckue IpUMEpHI.
TPEeyYroJbHUKAa Haxkpecr nexamue, | U3yyarnb CBOMCTBA YII0B,
(14 v) COOTBETCTBEHHBbIE u | oOpa3oBaHHBIX pu IIepEeCEYECHU U
OIHOCTOPOHHHE yIIBbl | MapajuledbHBIX  NPSAMBIX  CEKyILIeH.
(oOpazoBaHHBIE npu | IIpoBoauTh JA0Ka3aTeJNbCTB A
Iepece4yeHnn MMApajUIeIBHOCTA  JBYX  IHPAMBIX €
napajuleIbHbIX OpsSIMBIX | MOMOIIBIO YITIOB, OOpa30BaHHBIX MpPHU
ceKyleit). [IEpECEYEHUU IDTUX IMPAMBIX TpEThbeU
[Ipu3Hak mnapalyIeNbHOCTHU | NpAMOK. BBIYMCIAATH CyMMYy YIIOB
OpSAMBIX 4Ye€pe3 PaBEeHCTBO | TPEYTOJbHHKA M MHOIOYIOJbHHKA.
paccTosIHU U oT touek | HaxoaumThb uncioBbie U OyKBEHHBIE
OAHOM MpsAMOW JO BTOPOM | 3HAYEHUS YIJIOB B TEOMETPUYECKUX
IPSAMOM. 3aJjayax C UCHOJIBb30BAHUEM TEOPEM O
Cymma yIJIIOB | CyMMe YIJIOB TPEYrOJIbHUKA u
TPEYTOJIbHUKA U | MHOrOyroJbHHKa.
MHOI'OYrOJIBHHU KA. 3HAKOMUTBLCS C MCTOPHEN pa3BUTHUSA
Bremnue YTJIBL | T€OMETpUH
TPEyroJIbHU KA
Oxpy:xHOC OKpYy’>KHOCTbh, XOpZibl U | DOpMyJUPOBATH omnpeaeJIeHUs :
TbHU KpYT. JAAAMETPbI, HX CBOWCTBA. | OKPYKHOCTH, XOpIAbl,  AuamMerpa u
I'eomeTpuyeckue | KacarenbHas K | KacareJbHOM K OKpykHocTH. HM3yuartsb
MOCTPOCHUS OKpY>KHOCTH. UX  CBOWCTBA, IPU3HAKH, CTPOHUTH
(14 ) OKpy>XHOCTbH, BIMCaHHasl | dyeprexu. MHceaenoBarb, B TOM UHCIE
B yron. llonstue o I'MT, | ucmoanb3ys @ poBbIE pecypchl :
IPpUMEHEHUE B  3aJadyax. | OKPY)KHOCTb, BIMCAaHHYI B YIoil; LIEHTD
buccekrpuca U | OKPYKHOCTH, BIIMCAHHOMN B yron;
cepe M HHbIU PAaBEHCTBO OTPE3KOB KACATEJIBHBIX.
NEepHECH AU KY ISP kak | Ucnoan3zoBare Meton ['MT mia
reOMETPUYECKHUE MeCTa | J0KAa3aTeJIbCTBA TEOPEM O IEPECEUYECHUU
TOYEK. OUCCEKTpPHUC YITIOB TPEYroJIbHUKA U
OKpy>XHOCTH, OIIMCAaHHAasl | CEPEAMHHBIX IEPHEHAUKYISIPOB K
OKOJIO TPEYIrOJIbHUKA. | CTOPOHAM TPEYroJbHUKA C MOMOLIBIO
Brmcannast B | MT. OBiageBaTb NOHATHAMMU
TPEYTrOJIbHUK BIIMCAaHHOM M ONMCAHHOW OKPYXHOCTEWU
OKPY?KHOCTbB. TPEYroJIbHUKA, HAXOAMTb LEHTPHI
[IpocTeitmue 3a1aum Ha| ATUX OKPYKHOCTEH.
IIOCTPO€HHUE Pematsp OCHOBHBIE 3a1a4u Ha
MOCTPOe HUE . yIla, PAaBHOIO JAaHHOMY;
CEepEeANHHOTIO NEpPHEeHIUKY IApa
JAHHOT'O OTpE3Ka; npsiMO M,
NpOXOJSIIEel Yepe3 JaHHYI TOYKy U
NEepNeHAUKYJIAPHON JaHHOW NpSIMOM;
OUCCEKTPUCHI JIAHHOT'O yria;
TPEYroJbHUKOB o pa3iInd HBIM




3JIEMEHTaM.
3HAKOMHUTBLCH € MCTOPMEH pa3BUTUSA
reoMeTpuu

IHoBTOpEHME,
00001Ie HUE
3HAHHH

(4 1)

[loBTOopenue u 0600mIEeHUE
OCHOBHBIX MOHATUH U
METOJO0B Kypca / Kiacca

Pemrars 3amaum Ha NOBTOPEHHUE,
WILTIOCTPUPY FO LI E CBSI3U  MEXIY
pa3IMYHBIMU YacTsIMH Kypca

8 wacc (68 u)

HasBanue OcHOBHEBIE BHABI
pa3aena OcHoBHOe cofepkaHue AesiTeJIbHOCTH 00Y4al0LMXCsl
(TreMbI)
Kypca (4mcio
4acoB)
Yerwipéxyroabsum | [lapamnenorpamm, ero | HM3o0paxarb, M HAXOAMTh Ha YepTexax
ku (12 ) OpU3HAKU W CBOWCTBA. | YETBIPEXYTOJBHUKH pa3HbIX BHJIOB W
YacTtHble Clly4yau | UX DJIEMEHTHI.
napajieI0rpaMMOB ®opmyHpOBATH onpeaeIeHHUA :
(MpsIMOYTOJILHUK,  pOMO, | mapaienorpamma, NpsIMOYTOJbHUKA,
KBaJpaT), WX NOpU3HAKH U | pomoOa, KBajpara, Tpaneuuu,
CBOMCTBA. Tpanenus. | paBHOOOKOI Tpaneuuu,
PaBHoOOKas U | OpAMOYTOJIbHOMU Tpalneuuu.
OpsIMOY T OJIbHAS Jloka3pIBaTh ¥ HCHOJB30BATHL  NPH
Tpareuuu. pellieHUH 3aJa4 IPU3HAKU U CBOMCTBA:
YaBoeHue MEeAuaHbl. | HapajjgeilorpamMma, HOpsAMOYrOJbHHKA,
LlenrpanbHast cuMMETpuUs pomoa, KBajpara, Tpaneuuu,
paBHOOOKOM Tpaneuuu,

IpSAMOYTOJIbHOW Tpamnemnuu.
IIpumeHATH METOA YOBOCHUS MEIMAH bl
TPEYrOJIbHUKA.

Hcnoas3oBarb 1UPPOBBIE PECYPCHI
Ui HCCIIeI0BAHUSA CBOHCTB
u3ydqaeMbiX Quryp.

3HAKOMMTBCS € MCTOPUE#  pa3BUTUS

rcoOMETprn




Teopema Teopema Qaneca u | IlpoBoaguTh MNOCTPOEHHMA C IOMOIIBIO
dasecau Teopema O | UMUPKyJds U JIMHEHKHU C UCIOJIb30BaHHUE
TeopemMa o IPONOPLMOHAJI bHBIX TeopeMmbl  QPajeca U TEOpEMBl O
NPOTIOPIHOHA OTpe3Kax. MPOMOPILMOHAJI bHBIX oTpe3Kax,
JIbHBIX Cpenusisi JIUHUS | CTPOUTH 4eTBE P THI I
0Tpe3Kax, TpeyroiabHuKa. Tpanenusi, | NponopuUUOHAIbHBIM OTPE30K.
1no100- e€ cpenHsst JIMHUS. IIpoBoauTh O0Ka3aTEJBCTBO TOTO, YTO
HbIE [IponopuuoHanbHbI€ MEJUaHbl TPEYTrOJIbHUKA MEPECEKato TCs
TPeYroJabHUKH OTpE3KH, INOCTPOEHHUE | B OJHOW TOUYKE, U HAXOAUTH CBS3b C
(15 u) 4eTBEP TOTO IIEHTPOM Macc, HaXOAUTh OTHOIICHUE, B
MPONOPIMOHATBHOTO KOTOPOM MEAMAaHBbl JAENATCS TOYKOW HX
oTpe3Ka. IIEpECEYECHU .
CroiictBa meHtpa wmacc B | HaxoauTh mnogo0HBIE TpPeyrojJbHUKU
TPEYTOJIbHUKE. Ha TOTOBBIX UepTEXkKaxX C YKa3aHUEM
[lonoOHBIE TPEYroJbHUKH. | COOTBETCTBYIOIIUX IPU3HAKOB
Tpu mnpuszHaka mogooOus | momoOus.
TPEYTOJbHUKOB. Pematsp 3a1a4H Ha nol00HBI €
[IpakTHueckoe TPEYroJbHUKHU c MOMO I b O
MIPUMEHEHU € CaMOCTO SITEJILHOTO MOCTPOECH U A
yepTexkedl M HaxoXJeHHUsS MoJ00HBIX
TPEYTOJbHUKOB.
IIpoBoauTh J0KA3aTeJIhLCTBA C
UCIOJIB30BAHM EM IPU3HAKOB IOJ00U .
Joka3pIBaTh TpU NpU3HAKA MOJ00HU S
TPEYroJIbHUKOB.
IIpumeHATH NONy4YeHHBIE 3HAHUS NpPU
peLIeHU U reoMe TPUYECKUX u
IPaKTUYECKUX 3ajad.
3HAKOMMTBCSI € MCTOPHEH  pa3BUTUS
reOMETPUH
ILnomans. [Tonsitue 06 oOmeit teopuu | OBaageBaThb NePBUYHBIMH
Haxoxnenne MJI011IA 1H. npeAcTaBJeHUsIMU 00 oOmed Teopuu
iomaae it dopmynbl s wiomanu | mwiomanu  (Mepel), ¢GopMyJHpPOBAaTh
TPeyroJabHU TpPEyrojbHUKA, CBOWCTBAa  IUIOW@AHW,  BBIACHATH  HUX
KOB napauieJorpaMma. HAaNIAAHBIA CMBICI.
H OtHouleHUE mwiomane | BeiBoauTh bopMy T MJI01Ia 1 U
MHOT'OYT0JIbHBI TPEYTrOJIbHUKOB C OOLIMM | mapajuienorpamma, TpPEyrojbHHUKa,
X puryp. OCHOBaHHWEM WM O0O1ed | Tpanenuu w3 GOPMYJIbl  IUIOMIAHN
ILnomaan BBICOTOM. OpsIMOYTOJIbHUKA (KBaapara).
MOJ00HBIX Beruncinenue mwomanen | BeiBoauTh bopmMy ITBI IJI0IIA AU
¢uryp (14 v) CIOXKHBIX ¢uryp  4depe3 | BBINYKIOrO YETHIpEXYTOJIBHHKA dYepe3s
pasOueHue Ha YacTH U | AMArOHAJIM M Yroidl MEeXIy HUMU.
JIOCTpOEHHUE. Haxoaurts IUIOILA N duryp,
ITnomaamn uryp Ha | W300paXEHHBIX Ha KIeTuyaTol Oymare,
KIeTyaToil Oymare. HCIOJb30BATh pa30MeHe Ha 4acTu |
[Inomanu MOJOOHBIX | JIOCTPOCHHE.
¢dury p. Beruncnenue | Pa3duparh, mnpuMepbl MCIOJIb30BaHU S
mjIomaacH. Bagauu ¢ | BcooMoraTeabHOH miomaau s
MpPaKTUYEC KUM pelIeHUs] T€OMETPUYECKHUX 3aJau.
COJIEpP)KAHUEM. Pemenue | HaxoauThb miomanan Mmogo0HbI X
33724 € NOMOIIbI0 MeToaa | ¢uryp. Belumeasite miomaam
BCIIOMOTAT €JIbHOMI pa3MYHbIX MHOTOYTOJIBHBIX QUTYP.
IJI0111a TN Pemiars 3amaum Ha 1om@ap  C

MPAaKTUYCCKUM COJACPIKAHUCM




Teopema Teopema Iludaropa, e€ | HokaspiBaTh Teopemy Iludaropa,
IMud aropan JIOKa3aTeNbCTBO U | HCNOJb30BATH
Hayaja IIPUMEH EHUE. ObOpatHas | e€ B IPaKTUYECKUX BBIYUCICHUSAX.
TPUTOHOMETPHHU teopema Iludaropa. D®opmMyJHPOBATH OINPEIACICHU S
(10 ) Onpenenenue TPUTOHOMETPUUYECKUX (QyHKIU I
TPUTOHOM ETPUUECKUX OCTPOTO YyIiia, NPOBEPATH UX
GbyHKIIMH  OCTpOTO  yriia, | KOPPEKTHOCTb.
TPUTOHOM ETPUUYECKHUE BbIBOAUTH TPUTOHOMETPUUECKHE
COOTHOIIEHU S B | COOTHOLIEHUS BIPAMOYTOJBHOM
psSMOYTOJIbHOM TPEYroJIbHHUKE.
TpeyroibHuke. OcHoBHOe | HccaenoBaTb  COOTHOLIEHHS  MEXIAY
TPUTOHOM ETPUUECKOE CTOpOHaAMU B IPSAMOYTOJI b H bl X
ToxaecTBO. COOTHOWMIEHUS | TPEYyroJbHHKax C ymiamMu B 45° m 45°;
MEXY CTOpPOHAM U B | 30° u 60°.
IPSIMOY F'OJIb HBIX Hcnonb3oBaTh (GopMysibl TpuUBENEHUS U
TPEYroJIbHUKAaX CYNIaMU B | OCHOBHOE TPUTOHOMETPUYECKOE
45° m 45°; 30° u 60° TOXKIECTBO JJII HAXOXJCHUS
COOTHOIIEHUW MEXY
TPUTOHOMETPUUYECKUMH (PYHKIIUSIMU
pa3IM4HBIX OCTPBIX YIJIOB.
IIpumeHATH NONyYEeHHbIE 3HAHUS U
YMEHUS MpPHU PEUIEHUU NOPAKTHUUYECKHUX
3a7ad4.
3HAKOMHMTBCSI € HCTOPHe#l pa3BUTU A
reOMETPUHU
Yrael B Brmcannble u ®opMyJIMPOBATH OCHOBHBIE
OKpPY’KHOCTH. LEHTpaJIbHbIE YIJIbI, ONpEeNeNeHU s, CBSA3aHHBIE C yIJlaMHU B
Bnucannbie YroJl MeXJYy KacaTeJIbHOW W | Kpyre (BIUCAHHBIM Yroj, LEH-
U ONHMCAaHHbIE XOpAOH. TpPaIbHBIA yTOI).
4YeThIPeXyroJbHN | YIJIbl MEXIY XOpAaMHu H HaxoauTh BIUCAHHBIE YIIIBI,
KH. CEKYILIUMH. onuparIuecs Ha OIHY Iyry,
KacareabHble BrnucanHble U onMcaHHBIE BbIYHCJISATH YIJIbl C IIOMOIIb IO
K OKPY’KHOCTH. YEeThIPEX- TEOpEMBI O
Kacanne YTOJIBHUKH, WX IPU3HAKHU BIIMCAaHHBIX yIJIaX, TEOPEMBI O
OKpY’KHOCTE H u cBoucTBa. llpumeHenue BIINCAHHOM 4YETPEXYTOJIBHUKE,
(13 u) 3TUX CBOWCTB TEOPEMBI O LICHTPAJIbHOM YyTJIE.
Opu pELICHUUN HccaenoBarb, B TOM 4YHCIIE C ITOMOILIBIO
reOMETPUYECKUX 3a- HUQPPOBBIX
aad. pecypcoB, BIHMCAHHBIE M OINUCAHHBIE
B3aumMHoOe YEeTBIPEX-
pacrnoJioxkeHue JIOJIbHUKH, BBIBOJAMTB UX CBOHCTBa H
JBYX NPU3HAKH.
OKPY>KHOCTEU. Kacanne | Ucnoab30BarTh 3TH CBOMCTBA U
OKPY>KHOCT e} NpU3HAKU TPHU pEeIIEeHUH 3a7ad
IloBTOpEHME, IloBrOpeHNE OCHOBHBIX Pemiars 3aJa4M Ha NOBTOpPEHHE,
00001 HHE NOHITUU W METOZOB WIUTIOCTPUPY IIIUE CBSI3U MEXKITY
3HAHUH KypcoB 7 u 8 KJIacCoOB, pa3IM4HBIMU YacTsIMH Kypca

(4 w)

00001IeHE 3HAHUH




9 xmacc (68 1)

HazBanue OcHOBHBbIE BH/IbI
pasneJia OcHoBHOe copep:kaHue AeSATeJbHOCTH
(TembI) o0yuaronmxcs
Kypca (4uc10
4acoB)
Tpuronomertpusi. | Onpenenenue @DopMyIHPOBATH OIpee/ie HUs
TeopeMbl TPUTOHOM ETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIU I
KOCHHYCOB M byakiuit  yrmoB ot 0° 1o TYNbIX W OPSIMBIX YTJIOB.
CHHYCOB. 180°. BbpIBOOAMTH TEOpPEMY KOCHHYCOB H
Pemenne Kocunyc u cuHyc mpsMOro u | T€OpeMy CHHYCOB
TPeyroJIbHUKOB TYIOT O (c pammycoMm OMUCAHHOU
(16 1) yria. Teopema KOCMHYCOB. OKPY>KHOCTH ).
(O6o6m €HHas) TeopeMa PemiaTthb TpeyrojibHHUKH.
cuHycoB (c pamu- Pemrarhb npakTudueckue 3agayd,
yCOM ONHUCAHHO U CBOJISIIIMECS K Ha-
OKpykHocTH). Ha- XOXKJIEHUIO PA3IMYHBIX 3JIEMEHTOB
XOXJIEHHUE JJIUH CTOPOH U TPEYroJabHHUKa
BEITUUWH
VITIOB TPEYyrOJbHUKOB.
dopmyna wIom@AIA
TpeyrojbHUKa
yepe3 JBE CTOPOHBI M Yroll
MEX 1y
HUMHU. Dopmysia IUIOLIAINA
4eTHIPEXYTOJIbHUKA YEepe3 €ro
JMaroHaiu
U yroJl MEXIy HUMU.
[IpakTHUueckoe TpUMEHEHHUE
JIOKa3aHHBIX TEOPEM
IIpeoopa3oBanue | [lonstue o mpeoOpa3zoBaHuu | OcBamBaTh NMOHATHE TIPeoOpPa3OBaHUS
noxoous. oj0- noaoous.
MeTpuyeckue owsl. HMccaenoBaTb OTHONIEHHE JIMHEHHBI X
COOTHOLLIC HUS COOTBETCTBEHHBIE AJIEMEHTBI | DJIEMEHTOB

B OKPYKHOCTH
(10 g)

nogoOHBIX Uryp.
Teopema 0 NMpou3BEACHUU

OTPE3KOB
X0opz, Teopema o
IPOU3BEIEHUHN OTPE3KOB
CEeKyIIMX, TEOpEMa O KBaapaTe
KacareJpbHOU. IlpuMmeHeHue B
pELICHUN Ie€OMETPHUYECKUX
3a71a4

¢uryp mnpu nmpeoOpa3zoBaHUU
nmoxoous. Haxoaurtn

npuUMepbl MOJ00US B OKpYXKaroIien
JEHCTBUTEIHHOCTH.

BbIBOAUTHL METPUUYECKHUE
COOTHOIIEHUS MEXIY OT-

pe3KaMu XOpJl, CEKyIIUX H
KacaTCJIbHBIX C HCIIOJIb30BaHHEM
BIIMCAHHBIX YITIOB U MOJAOOHBIX
TPEYrOJIbHUKOB.

Pemiath reoMeTpuyecKUe 3aladd U
3a1a4Yd U3 peaJbHOU XKU3HU C
HCIIOJb30BaHUEM ITOJJOOHBIX
TPEYroJlbHUKOB




BexkTopsi (12 1)

Onpenenenue BEKTOPOB,
CIIOXKEHH e u pPa3HOCThH
BEKTOPOB, YMHOJKEHHU €
BEKTOpa Ha 4YUCIO.
dusmueckui u
reOMETPUYE CKHUMI CMBICJI
BEKTOPOB.

Pasnoxxenue  Bekropa 1o
JIBYM HEKOJIJIMHE AP HBI M
BEKTOpaM. Koopauuatsel
BEKTOpa.

CkansgpHoe IIPOU3BEAEHU €
BEKTOPOB, €ro MNpUMEHEHHUE
JUISL  HaxOoXJAEeHUus JUIMH U
YIJIOB.

Pemenne 3agady ¢ DOMOIIE IO
BEKTOPOB.

IIppumeHEeHHE BEKTOPOB IJIs
peleHust 3ajilad KMHEMaTUKH
U MECXaHUKH

HUcnonb3oBarh BEKTOPBI KakK
HalpaBJIEHHbIE OTPE3KH, MCCJIEeJ0BaATh

reoMeTpuYeckuil  (mepemMenieHue) u
buszmaeckui (cuna) CMBI CJT b
BEKTOPOB.

3HaTh  omnpexeeHMsl  CYMMBl U
paszHoCTHU BEKTOPOB,  YMHOX EHHU A
BEKTOpa Ha YHCIO, MCCJIeA0BATh

TEOMETPUYECKH I 51
CMBICJIBI 3THUX OIEepaiuii.
Pemiars reomeTpuyeckue 3agayv  C
HCIIOJIb30BAHUEM BEKTOPOB.

duznyec KM it

PackiaabiBaTh  BEKTOp 1O JIBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.
Hcnosb3oBarTh CKaJIipHOE

IIPOU3BEJEHUE BEKTOPOB, BBIBOJAMTH
€ro0 OCHOBHBIC CBOWCTBA.
BbpruuciasaTe CymMMy, PpasHOCTb H
CKAIIPHOE MPOU3BEAECHHE BEKTOPOB
B KOOpAHHATAX.

IIpuMeHATH CKAIpHO €
IPOU3BEEHUE Ul HAXOXKACHUSA IJIUH
U YINIOB

JlexaproBbl
KOOPAUHATHI Ha
miockoctu (9 4)

JexapToBbl  KOOpPAMHAT BI
TOYEK HA IUIOCKOCTH.
YpaBHeHUE NpAMOM .
Yrnosoi k03 pUuMeHT,
TaHT€HC yIvla HAKIOHa,
napajuleabHbIE u
NepHeH N Ky JISIpHbIE
OpsIMBIE .
YpaBHEHUE  OKPYXHOCTH.
Haxoxnenne  koopauHAT
TOYEK nepeceue Hu s
OKPY>KHOCTH H TIPSIMOU.
Meron kxoopaMHAT 1pH
pPELIEHU U TEOMETPUYECKHUX
3a1ad4.

Hcnosnp3oBaHue MeToaa
KOOpAWHAT B IPAaKTUYECKU X
3ajavyax

OcBauBaTh NOHATHE NIPAMOYTOJBHOM

CUCTEMBbl  KOOpJAMHAT, JEKAPTO B Bl X
KOOpAWHAT TOYKH.

BeiBoauTh,  ypaBHEHHME  OpSAMOM U
OKPYKHOCTH. BbiaeassTh  NOJHBIU
KBagpaT JUId HAaxOXJEHUS LEeHTpa U
pamnyca OKPYXKHOCTH o eé
YPaBHEHMUIO.

Pemrarp 3amaum Ha HaxoXJIE€HHUE
TOYEK nepeceyeHus NPSMBIX u
OKPYXHOCTE€H € TIOMOIIBK METOJa
KOOpAWHAT.

HUcnonb30BaTh  CBOICTBA  YIIOBOTO
ko3pdunMeHTa NpsIMON MpH pEIICHUHU
3ajad, JUTSL onpeaesieH U s

PacIoJIOK CHHU S TPAMOIA.

IIpuMe HATH KOOPAWHATHI TPHU PEIICHU U
FeOMCTpI/ILI€CKI/IX nu HpaKTI/I'-ICCKI/IX
3aj1a4, JUTST MIOCTPOCHU sI
MaTEMAaTHUUYCCKHUX MOJICIIC " peaﬂ BbHBI X
3ama4 («METo KOOpAWHAT).
IMoawb3oBaTrbess IS IMOCTPOCHUS U

uccie10BaHu i nuppoBBIM U
pecypcamu.
3HAKOMHUTBCH € HUCTOPUEH PA3BUTH A

reOMETPUHU




Ilpooonacenue

Ha3Banue OcHOBHBIE BH/bI
pasjeJia OcHOBHOE copepxkaHue AesiTeJIbHOCTH 00y4YalolmXcst
(TeMBbI)

Kypca (4mciio
4acoB)
IIpaBuabHbIE IIpaBuibHBIC DopMyJIHPOBATH ONPEICICHUE
MHOI'0YI0J1IbHUKH. MHOTOYTOJIBH | NPAaBUJIBHBIX MHOIOYTI'OJBbHUKOB,
Jinna HKU, HAXOAUTH UX DJIEMECHTBHI.

OKPY’KHOCTH H
IUIOAAb Kpyra.

BBEIYUCIIEHUE HUX
aJ1eMeHTOB. Yucio

ITonb30BaTHCSI NOHATHEM JUTMHbI
OKPY>KHOCTH,

Boruncienue T U JUIMHA OKPYXHOCTH. BBEJEHHBIM C MOMOLIBI IPABUJIBbHBIX
iomaae i JlnuHa nyru OKpPY>KHOCTH. MHOTOYTOJIHUKOB, ONPeaeaATh YUCIIO
(8 w) Pagunannas wmepa T, JUIMHY AYTM W paJduaHHYI MeEpy
yria. yria.
[Inomans xpyra u ero IIpoBoauTH Mepexoa OT paauaHHOU
3JIEMEHTOB MepBl yria K
(cekTopa W cerMeHTa). TpafyCHOW W HAo0OpOT.
Beruncnenune OnpeaeasiTe IUIOMAAbL Kpyra.
wion@ne ¢uryp, BouiBoauts d¢opmyabl (B rpagycHoOl
BKJTFOUAFOIIIUX paaraHHO
AJIEMEHTHI Kpyra Mepe) Ans JUIMH JIyr, IUlolajaei
CEKTOPOB M CETMEHTOB.
Boruucasite mwiomanu ¢Guryp,
BKJIIOYAKO NIUX DJIe-
MEHTBI OKPY>KHOCTHU (Kpyra).
HaxoauTh miomaau B 3aJadax
pealbHON KHU3HU
JABHxeHUA IlonsiTue o aBWKEHUU Pa3zouparn IIPUMEPHI,
IUIOCKOCTH IUIOCKOCTH. WTIOCTPUPY IOLIH € MOHATH A
(6 ) [lapannenbHBIN mHEepeHOC, JBUKEHUA , LIEHTPOB " ocei
IIOBOPOT M CUMMETPHUS. CUMMETPHHU.
OcH ¥ UeHTPbI D®opMyJHPOBATH OnpeaeIeHU s
CUMMETPUHU. [apauIeIbHOTO IIEpEeHOoca, I[OBOpOTa U
[IpocTeiimine npuMeEHEHUS OCeBOM cuMMeTpuu. BbIBOAUTH  UX
B PEUIEHUH 3ajay CBOWCTBA, HAaXOAUTb HEIOJBUXHBIEC
TOYKHU.

HaxoauTh LEHTPBl U OCH CHMMETPU U
npocremux ¢uryp.
IIpuMeHATH NapajuleIbHBIA IEPEHOC

" CUMMETPUIO npu pemieHu
reoOMeTpUUYecKuX  3amad  (pa3dupaTsh
MIPUMEPBHI ).

HUcnoab30oBaTh 11 NOCTPOCHUS U
uccieJoBaHUM 1udpoBbie pecypchl




IloBTOpEHME, [ToBTOpeHue OCHOBHBIX | OmepupoBaThb MNOHATUAMM: {Qurypa,
0000meHue, MOHATUW U METOJOB KypCOB | TOYKa, npsmasi, yrouii,
cucremarusamusa | 7/—9 wiaccoB, 00o0meHne U | MHOTOYTOJIBHHK, PAaBHOOEAPEHHBINH U
3HAHMIE? cCUCTeMAaTHh3alusl  3HAHUW. | PAaBHOCTOPOHHHUU TPEYrOJbHUKH ,
(7 v) IIpocrenmue psIMOY FOJIb HBI TPEYyrojbHHUK,
reoMeTpuueckue ¢urypsl u | MeaumaHa, OHCCEKTpHCa ¢ BBICOTA
ux cBoMcTBa. M3MepeHue | TpeyrojgbHHUKa, napauieJaorpaMMm,
rEOMETPUUYECKUX BEIUYUH. poMO, OpsSIMOYTOJILHUK,  KBaJapar,
TpeyronbHUKH. Tparneus; OKPY>KHOCTB,
ITapamnensHbIC U | KacaTenbHasl; PaBeHCTBO U NojoOue
NEePICH AN KY JISIpHbIE duryp, TPEYTrOJbHUKOB;
HpsIMbIE . napajuieabHOCTh u
OKpy>KHOCTb U KPYr. | OEPIEHAUKYJSIPHOCTh HOPSMBIX, YTOJI
I'eomerpuueckue MEXTY OpsIMbIMU, CUMMETP U 51
MOCTPOECHHUS. Vbl B | OTHOCUTEJIbHO TOYKM U MPSIMOU;
OKpPY’>XHOCTH. BrmcaHHBI€ | JuIMHA, paccTOsSIHME, BEeIWYWHaA YyTJia,
u OMMCaHHBbIE | IUIOIIA/b, IIEPUMETP.
OKpY>KHOCTH HUcnoab3oBarb ¢opMyJibl: INepuMeTpa
MHOTOYTOJIbHUKOB. U IUIOL@AJAN MHOTOYTOJbHUKOB, JJHH bI
Ilpsimasi 1 OKPY>KHOCTB. OKPY>KHOCTH M I[UIoIAaAu  Kpyra,
YeTbIpEXYTOJIbHUKH. o0BEMa HpSIMOYTOJIBHOTO
BrmcanHble MonucaHHBIE napaJjuienenumnena.
YeThIPEXyTOJIbHUKHU. OnepupoBarhb MOHATHSIMH ¢
Teopema [luparopa U | OpAMOYroJibHasg CHUCTeMa KOOpJIMHAT,
Hauasa TPUTOHOMETPHUH. | BEKTOpP; HCHOJb30BATH 3TH MOHSITH A
Pemenue obmux | mus MpeICTaBICHUS JTAaHH bI X u
TPEYroJIbHUKOB. peumieHns  3ama4, B TOM 4YHCIE U3
IIpaBunbHbIE Ipyrux ydeOHBIX mpeaMmeToB. PemiaTthb
MHOTOYTOJIbHUKH. 3aJa4M Ha TOBTOPEHHE OCHOBHBIX
[Ipeobpa3oBanus TOHSATU U, WO CTPALI U FO CBsI3E M
IUIOCKO CTH. JIBUYKEHU L. MEXJy pa3IM4YHbIMU YacTsIMH Kypca.
IMomobue. CummeTpwusi. BpiOupars MeTOa Uil pELIEHUS
IImomans. Brerunciaenue 3aJa4un.
mwiomanen. Ihnomanu Pemate 3agayM U3 [OBCEIHEBHOU
MOAOOHBIX QUTYP. KUZHU
JlekapToBbl KOOpAWHATBI
Ha IUIOCKOCTH.
BekTophl Ha MIOCKOCTH

2 3jech MpeaCTaBIEHBI JJIEMEHTHI COJEPKAHUS Kypca, W3lydaBliuecs B 5—8 kmaccax
TpeOyrole TOBTOpeHUsI, 00O0OImeHNsT 1 cucTemMaTu3anuu. OOpamarbcss K3TOMy MaTepually
MOXHO B BHJIE aKICHTa Ha 3aBepHIalolleM JTale W3ydeHUs1 Kypca 9 Kiracca WIH
pacmpenesisiTb 0 COOTBETCTBYIOIIMM TEMAaTHYECKHM pasdeiaM, HW3ydaeMbIM B TCUYCHHE
y4eOHOro roja.



PABOYAA TIPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTHUKA». 7-9 KJIACCBI

HEJW M3YYEHHUSA VUYEBHOTO KYPCA

B coBpemeHHOM nH(PPOBOM MHpE BEpPOSTHOCTH W CTATUCTHKA NPUOOpPETaroT BCE OONbIIY IO
3HaYMMOCTh, KaK C TOYKH 3PEHHS NPAKTUUYECKUX MPUIOKEHHH, TaKk ¥ UX posid B 0Opa3oBaHUH,
HEOOXOIMMOM KaXJIOMYy dYenoBeKky. Bospacraer uucino mpodeccuii, mpu oBIaJeHHUH KOTOPBI MU
TpeOyeTcsi xopomrass ©0a3oBasi TMOArOTOBKAa B 0O0JaCTH BEPOSITHOCTH M CTaTUCTHUKH, TaKas
MOArOTOBKA BaXHA JUIsI MPONOJIKEHHUS O0pa3oBaHUs MW A YCNEMIHOW mnpodeccCuoHalbHOM
Kapbephl.

Kaxnplii 4enoBeK MOCTOSSHHO NPHHUMAET PEIICHUS HAa OCHOBE MMEIOUIMXCS Yy HEro JaHHBIX.
A 111 000CHOBAHHOTO MNPUHATUS PEIIEHUS B YCIOBHUAX HENOCTAaTKa WM M30bITKAa MHGOpMAIUHU
HEoOXOJAMMO B TOM 4YHCIE XOpomo cHOpMHUPOBAHHOE BEPOATHOCTHOE M CTAaTUCTUYECKOE
MBIIIICHHUE.

NmeHnHO TmOATOMYy OCTPO BCTajga HEOOXOIAHMMOCTH CPOPMHUPOBATH y OOy4arO MU XCS
(GyHKIIMOHANBHYIO  TPaMOTHOCTH, BKIOYAIOMIyI0 B ce01 B KadyecTBE HEOThEMIIEMOM
COCTaBISAIOIIEH yMEHWE BOCHPUHHMATh M KPUTHUYECKH aHAIM3UPOBATh HHPOPMANHIO,
OpEeJCTaBJIEHHYIO B pa3IMyHbIX (opMax, IOHMMAaTh BEPOSTHOCTHBIH XapaKTep MHOTHX
peaJbHBIX MTPOLECCOB U 3aBUCHUMOCTEH, MPOM3BOJUTH MNPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.
3HaKOMCTBO C OCHOBHBIMH TpUHIOHMIIAMU cOOpa, aHalmM3a W TPEACTABICHUS JAaHHBIX W3
pasnMuHBIX cep OKMU3HM  obmecTBa UM rocyrapctBa  mnpuodimaeT olydarmomuxcs K
OOIIECTBEHHBIM  MHTEpecaM. V3yueHue  OCHOB KOMOMHATOPHUKHM  pPa3BUBAET  HAaBBIKH
opraHu3anuu nepebopa u moacy€éTa UYMCIAa BApUAHTOB, B TOM YHWCIE, B MPUKIATHBIX 3amadax.
3HaKOMCTBO C OCHOBaMu Teopuu rpadoB co3gaéT MareMaTHYeCKUW (QyHAaMeHT [uIs
dbopMUpOBaHUS KOMIETEHUHUH B obnactu uHGOpMaTHKH U HUPPOBBIX TexHOoJOoTHH. [loMmuMoO
9TOro, NPU U3yYEHUU CTAaTUCTHUKHM M BEPOSITHOCTH OOOramaroTcs MPeACTaBIECHUS Yy4allUXCS O
COBPEMEHHON KapTMHE MHpa U METOJaX €ro McciaeloBaHUsA, (OPMHUPYETCsS MOHMMaHUE POJHU
CTAaTUCTHUKHM KaK HCTOYHMKA COLMAIBbHO 3HAUMMOW WHGOpPMAIMM U 3aKJIAJBIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHU .

B coorBercTBMM C JaHHBIMHU LEIIMHU B CTPYKType TNporpaMMbl YydyeOHOro  Kypca
«BeposiTHOCTh M CTaTHCTHKA» OCHOBHOW IIKOJIBI BBIACTCHBI CIEAYIONIME CONEpPKATENbHO-
METOIMYECKHE JINHUM:

«IpencraBieHue JaHHBIX W ONHUcCaTeJdbHas CTaTUCTUKa»; «BeposATHOCTH»; «DIEeMEHTBHI
KOMOMHAaTOpUKHN»; «BBemenme B Teopuio rpadosy.

Copmepxanue muHun «IpeacraBieHue JaHHBIX M ONHMCAaTeJbHAas CTaTHCTHUKA» CIYyXKUT
OCHOBOHM i (OpMUPOBAHMSA HABBIKOB paboThl ¢ MHPOpMamumein: OT YTEHUS W MHTEPIpeTal U U
uHpopmManuu, TpeIcTaBICHHOW B Tabmuiax, Ha jaumarpaMmax u rpadukax mo cbopa,
OpeJcTaBJIEHUs M aHalu3a JaHHBIX C MCIONb30BAaHMEM CTaTUCTUYECKUX XapaKTEePUCTUK
cpeiHUX W pacceuBaHus. Paboras ¢ JaHHBIMH, OOy4JarouluMecs ydaTcsl CUYUTBIBAaThb U
WHTEPIPETUPOBATH JaHHBIC, BBJIBUTaTh, apryMEeHTHPOBATh M KPUTHKOBATH MPOCTEH IIH e
TUNOTE3bl, PasMBIIIIAThE Haa (akTopaMH, BBI3BIBAIOIIMMHM H3MEHUYUBOCTh, M OLEHUBATh HX
BIUSHHME HA PacCMaTpPHBAaEMble BEIUYMHBI M TPOILECCHI.

NutyutnBHOE IIPENCTABICHUE 0 ClIy4yalHOM U3MEHYUBOCTH, HCCIIEJOBAHU €
3aKOHOMEPHOCTEH M TeHJEHIMH CTaHOBUTCS MOTHBHUPYIOILIEH OCHOBOW JUIi M3y4EHUS TEOPUHU
BeposiTHOCTEH. bonpmoe 3HaueHue 31eCh HMEIOT MNPAKTUYECKUE 33JaHHUsi, B YacTHOCTH
OMBITHI C KIACCUYECKUMH BEPOATHOCTHBIMHU MOJEIIMHU.

IlonsiTue BepOSTHOCTH BBOAUTCS KaKk Mepa MmpaBiononoOus ciaydyailHoro coOweitus. Ilpu
U3ydeHUU Kypca oOy4daromuecss 3HAKOMATCA C TMPOCTEHIIUMHU METOJAaMH  BBIYHACICHH S
BEPOSITHOCTEH B CIy4allHBIX JKCIEpUMEHTaX C paBHOBO3MOXXHBIMU  3JEMEHTAPHBI MU
UCXOJaMH, BEPOSITHOCTHBIMHM 3aKOHAMH, IO3BOJISIIOIIMMHU CTaBUTh U peuiaTb Oojee CIOXH bl e
3agadyu. B Kypc BXOIST HayalbHBIE MPEACTABICHHS O CIy4YallHBIX BEIMYMHAX M UX YUCIOBBIX
XapaKTEePUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYy4arOHIMXCs C MHOXXECTBAMHU
Y OCHOBHBIMH OIEpAllMsIMHU HaJl MHOXKECTBAMH, PACCMaTPHUBAIOTCS NMPUMEPBI MPUMEHEHUS s
peuieHus 3ajad, a TaKKe MCIOJAb30BaHMs B JPYrHX MaTeMaTHYECKUX Kypcax M Y4eOHBIX



npeaMeTax.

MECTO VYYEBHOT'O KYPCA B YYEBHOM IUIAHE

B 7—9 «xmaccax wu3ydaeTcsi Kypc «BepoATHOCTh U CTaTUCTHKa», B KOTOPBIA BXOISAT
paznensi: «IpeacTaBieHne  JaHHBIX M ONHMCATENbHAs  CTaTUCTUKa»; «BepoATHOCTH»;
«O1eMeHThl KOMOMHATOpHUKUY»; «BBeneHue B Teopuio TpadoB».

Ha wusydeHue paHHOTO Kypca OTBOAMT 1 yueOHBIN 4Yac B HeNENII0 B TEUEHHE KakKJAOro Troja
obyuenus, Bcero 102 y4eOHBIX uaca.

COAEP)XAHUE VYEBHOT'O KYPCA (IIO I'OOAM OBYYEHUA)
7 xiacc

IlpencraBnenue maHHBIX B BHAE TaOiIuIl, JauarpaMm, TpaduKoB. 3aroiHEHUE TaOJIull,
4TEHHE W NOCTPOCHHE JuarpaMM (CTOJIOHMKOBBIX (cTonO4YaThiX) H KPYroBBHIX). YUTeHHe
rpadMKOB pealbHBIX TporeccoB. M3pieuenume wuHGOpManuu ©3 JOUarpaMM U TaOIUII,
UCIONBb30BAHNUE WM MHTEpHpETALlUsl JaHHBIX.

OnucarenpHas CTaTUCTHKA: cpeaHee apudMeTHUecKoe, MeAMaHa, pa3Max, HauOoIbIIee U
HaVMEHbIIIee 3HAa4YeHUsI Habopa 4YHuCIIOBBIX AaHHbBIX. [Ipumepsnl ciydyaliHONW W3MEHYUBOCTHU.

CnydaiiHbIM SKcepUMeEeHT (OmMbIT) M ciaydyaiiHoe coObiTue. BepositHocTh u uactoTa. Ponb
MQJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITMM B mpupoje U B odbmiecTBe. MoHeTra u
WIpajbHasi KOCTh B TEOPUU BEPOATHOCTEMH.

I'pad, Bepumna, pebpo. CtenmeHb BepumHbl. Yncno pébep M cymMMapHas CTENEHb BEPIIUH.
IpenacraBnenue o cesHocTu Tpada. Llemm w nwmxnsl. Ilyru B rpadax. OOxom rpada (diinmepoB
nyth). [IpencraBnenue 06 opueHTUpoBaHHOM Trpade. Pemenue 3amau ¢ momombio rpadoB.

8 xmacc

[lpencTraBienne MJaHHBIX B BHUAE Tabnuim, auarpamMM, TpaduKoB. MHOXECTBO, JJIEMEHT
MHOXKECTBa, MOAMHOXecTBO. Omepaluu HaJ MHOXECTBaMHU: OOBEIMHEHUE, IEepeceyeHue,
nornosHeHue. CBoiicTBa omnepalluii Hal MHOXECTBAaMHU: IEPEMECTUTEIBHOE, COYETATEJIbHOE,
pacnpenenuTeabHoe, BKIOYEeHHUsS. lcnonb3oBaHue rpaduyecKOTro NpPeICTaBJIEHUS MHOXKECTB
JUIsL ONUCAHMS PEeaTbHBIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUM 3ajad.

N3mepenune paccenBaHus OaHHBIX. Jlucriepcusi W CTaHIAPTHOE OTKIOHEHHME YHMCIOBBIX
HaOopoB. Jlmarpamma pacceuBaHUS.

DOneMeHTapHble COOBITHS ciaydaiiHOro omsiTa. CiydaliHble coObITHS. BeposATHOCTH COOBITH .
OnbITHl C PaBHOBO3MOXKHBIMHU 3JIEMEHTapHbBIMU coObITUsIMU. CiydailHblii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU U MPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMH B MPUPOJE, OOMIECTBE U HAyKe.

HepeBo. CBoiicTBa JepeBbEB: E€IMHCTBEHHOCTb IyTHM, CYIIECTBOBAHHWE BHUCAYEH BEpIIMHBI,
CBS3b MEXJY YHUCIOM BepHmMH U uyucioM pédep. IlpaBuno ymHoxenus. Pemenue 3amau c
nomombio rpadoB. [lporuBomosoxHble coObiTH. [unarpamma Oiinepa. OObeauHEHUE U
nepeceuyeHue coobiTuii. HecoBMmecTHbie coObiTuS. @DopMmylia CIOXKEHHUS BEpPOSTHOCTEH.
YcnoBHass BeposTHOCTH. [lpaBuno ymHoxeHus. HeszaBucumbie coObiTus. IlpeacTaBieHue
SKCIIEPUMEHTA B BUJE JepeBa. PelleHue 3agay Ha HaxO0XJEHUE BEPOATHOCTEH ¢ IOMOUIbIO
JIepeBa CIy4allHOTO OKCIIEPUMEHTa, auarpamMm Oijepa.

9 xiacc

IIpencraBnenue MaHHBIX B BUAE TaOJIMIl, AUarpamMM, Irpa]HUKOB, HHTEpHpETanus IaHHBIX.
Urenue u moctpoeHue Tabiaul, auarpamM, rpa¢ukOB IO peajlbHbIM JaHHBIM.

IlepecranoBku u Qakropuan. CoueTaHus u yuciao couetaHui. TpeyronpHuk Ilackans.
Pemenne 3amad ¢ UCHONB30BAHUEM KOMOMHATOPHUKH.

I'eomerpuueckas BeposiTHOCTh. CiydailHbIIl BBIOOp TOYKM M3 (QUIYypBI Ha IUIOCKOCTH, W3
OTpe3Ka M U3 JIyI'd OKPY>XHOCTH.

HcnbiTanue. Ycnex u Heynaua. Cepus ucnbelTaHMM 10 nepBoro ycmnexa. Cepus UCHBITaHU I
bepuynnu. BeposTHOCTH CcOOBITUN B cepuu HUCHbITaHUN bepHyinn.

CinyvaliHass BelMYMHA W pacnopejelieHue BepoATHOCTeH. MaremaTuueckoe OXUJaHHUE U
mucnepcus. IIpumepsl MareMaTH4YeCKOTO OXUJAHUS KaK TEOPETUYECKOrO CpPEAHEro 3HAa4eHHU s
BEJIMYMHBI. MareMaTuyecKkoe OXUJaHUE€ M JUCHEPCHUs CIydallHOW BEIUYUHBI
«MACJIO YCIEXOB B CEPUM HCHBITAaHUU bepHymnnmu».

[lonsaTue o 3akoHe OompmIMX uHced. M3MepeHUe BEPOSATHOCTEHW ¢ MOMONIBI HYacToT. Ponb



¥ 3HaUYCHHUE 3akoHa OONBIIMX YHCENT B MPUPOJIE U OOIIECTBE.

IUIAHUPYEMBIE TIPEJMETHBIE PE3YJITATHI OCBOEHMS TIPUMEPHOM PABOYEN ITPOI'PAMMBI
KYPCA (IIO TOAAM OBYYEHUSA)

[IpeameTHBIEe pe3ynbTaThl OCBOCHHUS Kypca «BeposSTHOCTH U CTaTUCTHUKa» B /—9 Kiaccax
XapaKTEePU3YIOTCS CIEeNYyIOUUMH YMEHUSIMHU.
7 kj1ace
— UYutater uHbOpMaNUIO, MNPEACTABICHHYIO B Ta0luMlax, Ha AdarpaMMax; MpPeACTaBIATH
TaHHBIE B BHUJE TaONMWIl, CTPOMTH JUAarpaMMbl (CTOJIOMKOBBIEC (CTONOYATHIE) W KPYrOBBIE) IO
MacCuBaM 3HAUYECHUH.
— OnuceiBaTh ¥ HUHTEPIPETUPOBATH peaJbHBIC UUCIOBBIEC JAaHHbIE, MPEICTABIECHHBIE B
tTabiaunax, Ha Auarpammax, rpadukax.
— Hcnonp3oBaTh Ui ONMCAHUS JAHHBIX CTaTUCTUYECKUE XapaKTEPUCTUKHU. CpeIHEe
apudmMeTnyeckoe, MeIuaHa, HauOOIbIIee W HAUMEHBIIIEE 3HAYCHUS, pa3zMax.
— HWmetp npencraBieHue o cliydallHOM M3MEHUYMBOCTH Ha MpuUMepax IeH, (U3MYecKuX
BEJIMYMH, AHTPONOMETPUYECKUX JaHHBIX; MUMETh IMPEACTABIECHUE O CTATUHCTUYECKOH
YCTOMYHUBOCTH.
8 kiacc
— IB3Bnekatr u mnpeoOpa3zoBbIBaTh HHPOPMALIUIO, TMPEACTABICHHYI B BHIE TaOnuIl,
auarpamMM, rpa@uKoB; TPEACTaBIISATH JaHHBIE B BUAE TaOMUIl, JUarpamMm, rpauKoB.
— OmnuceiBaTh JaHHBIE C TMOMOIIBIO CTATUCTHYECKUX TOKa3aTeNel: CpeIHUX 3HAYeHUU U
Mep paccerBaHus (pa3Mmax, AUCIEPCHUS M CTaHAAPTHOE OTKIOHEHUE).
— HaxomuTh dYacTOTBHl YHCIOBBIX 3HAYCHUW W YACTOTHI COOBITHH, B TOM YHCIE IO
pe3yibTaTaM H3MEpEeHHUUN u HAOIIOJCHUH.
— HaxoauTh  BeposATHOCTH  CIOydyaWHBIX  COOBITMH B  ONBITax, 3Has  BEPOSITHOCTH
JIEMEHTApPHBIX COOBITUH, B TOM 4YHCIE B ONBITAX C PABHOBO3MOXXHBIMHU DJJIEMEHTAPHBI MU
COOBITUSIMH.
— MHcnonp3zoBaTh rpaduyecKkue MOJEIH: JEPEBO CIy4aHOTO OJKCIEPUMEHTA, IUarpam Mbl
Oilnepa, uucioBas mpsMas.
— OmnepupoBaTh TMOHATUSMHU: MHOMXECTBO, TMOJAMHOECTBO; BBIIOJHATH ONEpPAllUU Haj
MHOXKECTBaMH: O0bEeAWHEHHE, MepeceueHne, IOMOJHEHUE; MePeUucCIsiTh dJIEMEHTH MHOXKECTB;
NPUMEHSTh CBOMCTBA MHOXECTB.
— Hcnonp3zoBaTh rpaduueckoe MpeNcTaBICHHUE MHOXKECTB M CBA3EH MEXIYy HUMHU AJs
ONMHMCaHUS TPOIECCOB U SBICHUU, B TOM 4YHCIEC MPU PEUICHUH 3aJad H3 JPyruxX ydeOHBIX
IpeIMEeTOB U KYpCOB.
9 knace
— IB3Bnekatr W TpeoOpa3zoBBIBaTH HWHPOpMANUIO, TPEACTABJICHHYI B PasIH4HBIX
UCTOYHHMKAX B BUAe Talbnul, auarpamMm, Ipa@uKoB; MpeACTaBISITh JaHHbIE B BUJE TalIHUII,
auarpamMm, rpaukoB.
— Pemartp 3amaum oOpraHM3OBaHHBIM TIepedOOPOM BaPHAHTOB, a TaKXKE€ C HCIOJB30BaHUEM
KOMOMHATOPHBIX TPAaBUJI U METOJOB.
— Hcnonb3oBaTh omnucaTeNbHbIE XapaKTEPUCTUKH [ MAaCCUBOB UHCIOBBIX JTaHHBIX, B TOM
YyHClI€ CpelHME 3HAUEHUS M MEpbl pacceMBaHMUS.
— HaxoauTp 4acTOTHI 3HAYEHHUU U YACTOTHI COOBITHS, B TOM YHUCIE TMOJB3YSICh pe3ylbTaTaMu
NpOBEIEHHBIX HM3MEPEHUN U HAOIIO JIEeHU .
— HaxonuTs BEpOATHOCTH CIy4YalHBIX COOBITUHW B HM3ydEHHBIX OINBITAX, B TOM 4YHCIE B
OMBITAX C PaBHOBO3MOJXXHBIMH 3JEMEHTAPHBIMH COOBITUSMHU, B CEPUSIX HUCHBITAHHN 0 MEPBOTO
yclexa, B cepusiX MCHbITAaHUU bepHyiiu.
— Hmerp mpeacTaBiI€HHE O CIIydallHOW BEIMYMHE M O paclpeleIEHUU BEPOATHOCTEM.
— Hmetp mpencTaBlieHHE O 3aKOHE OONBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTHU B
CllydualHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OONBIIMX YHUCEJ B INPUPOJE M OOMIECTBE.



TEMATUYECKOE [IUIJAHUPOBAHUE VYYEBHOI'O KYPCA (IIO TOJAM OBYUEHUA)

7 xmacc (34 q)

Ha3Banue
pasaeJna OcHoBHOe copepkaHue XapakTepucTHKAa [eATeJbHOCTH
(Trembl) o0yuyaronmxcs
(qucio
4acoB)
IIpeacrasiieHue IlpencraBnenme paHHbIx B | OcBamBaTh €HOCOOBI TPEJICTABJICH U 5
JAAHHBIX Tabmuuax. Ilpakrmueckue | CTaTUCTUYECKUX JAHHBIX M YHUCIOBBIX
(7 9) BBIUMCIICHUSI MO | MacCMUBOB ¢ IMOMOINbIO  TaOIUI U
TaOJIMIHBIM JJAHHBIM. | JauarpamMmm C UCIIONIb30BaHU EM
H3Bneuenue U | aKTyaJbHBIX M  BaXHBIX  JAaHHBIX
UHTEpHpETAL U (memorpaduueckue JAaHHBbI €,
TaOJIMIHBIX JaHHBIX . | MPOU3BOJCTBO MIPOMBI LI JI€HH O I u
ITpakruueckass pabota CeIbCKOXO3SIUCTBEHHONW  MPOAYKLIUH,
«Tabmuueny. o0IIECTBEHHBIE " IIPUPO THBI €
I'paduueckoe SIBIICHU A ).
npeacTaBieHue JaHHbBIX B | M3ywarhb MeTO/bI paloThI c
BUJIE KPyTOBBIX, | TaOJWYHBIMU " rpagpuyec K UM U
CTOJIOMKOBBIX npeJicTaBI€HUSIMU JIAHHBIX C
(cronOuaThiX)  AUarpaMM. | TOMOIIBIO IMMPPOBBIX PECYpPCOB B
Urenue U TOCTpOEHHE | XOAE MPAaKTHUYSCKUX padoT
JTarpamM. [Ipume poi
neMorpaduueckux
muarpamm. [IpakTuueckas
pabora «J/lmarpaMMbIy
OmnmcaresibHast YucnoBbie HaOOPHI. OcBauBaTh NOHATHS. YUCIOBOW HaboD,
CTATUCTHUKA Cpennee apudMmeTHdecKoe. | Mepa IEHTPaJIbHOW TEHAEHIMHU (Mepa
(8 u) Menuana 4ucioBOoro Habopa. | LeHTpa), B TOM  YHCIEe  CpelHee
YCTOMYNBOCTh MEIUAHBI. apupMeTHUecKoe, MeauaHa.
IIpakTnueckass pabora OnuchIBaTh CTATUCTUYECKHUE JaHHBIE
«CpenHue 3Ha4YEHUSD. c MIOMOII b 1O CpeaHero
HaunbGonpmee u apu M ETHUECKOTO U MEU aHBI.
HauMEHbIIee 3HAaYECHUS Pematp 3amaum.
yuciaoBoro Habopa. Pasmax | M3yuars cBoiicTBa CpeJHUX, B TOM
qucie C  TOMOMIbIO PP O BBIX
pecypcoB, B XOJi€ IIPaKTHYECKUX
paoor.
OcBauBaTh MNOHATHS: HauOoIbIIEEe W
HauMeHblIee  3HAYE€HMs  YHUCIOBOTIO
MaccHUBa, pa3Max.
PemiaTte 3agaum  Ha BBHIOOp cmocoba
ONMCAaHUs JaHHBIX B COOTBETCTBHUHU C
pUpoa 0N JTAHHBIX " HeJsIM 1
ucciea0BaHus




Ilpooonacenue

HasBanmue
paszaeJia OcHoBHOe cojep:KaHue XapakrepucTuKa /1esTeJIbHOCTH
(TembI) o0yuyaronmxcs
(4mcio
4acoB)
Cayuaiinas CnyuyaiiHas wu3MeH4uBocTh | OcBamBaTh MOHSATHA . qacToTa
U3MEHYUBOCTH (mpumepwl). YacroTa | 3HaueHUi B MaccHuBe JaHHbIX ,
(6 w) 3HAYCHU I B  MacCHUBE | IpynnupoBKa AaHHBIX, TUCTOTpPaMMa.
JAHH BIX. I'pynnuposka. | Crpourb " aHAJIM3UPOBATH
['mcrorpamMmmbl. TUCTOTPaMMBbI, MOAOMPATH TOAXOMI S IIU I
[lpakTHueckas paboTa | mar rpynnupoBKH.
«Cnyuaiinas OcBauBarhb rpapuyec Kkue
U3MEHY M BOCTbY» IpeCTaBIICHUS pasHbIX BUJOB
CIyyalHOW  U3MEHYMBOCTH, B TOM
qucie C  TNOMOILIBIO udp oBBIX
pecypcoB, B X0J€  MNPAKTUYECKOM
paboThHI
BBenenue B I'pad, BepumHa, pebpo. | OcBanmBaTh NOHATHUSNA: Ipad, BeplIMHA
Teopuo rpagos [IpencraBnenue 3amaum ¢ | rpada, pedpo rpada, CTEMEH b
(4 9) nomombio rpada. CreneHsb | (BaIEHTHOCTh BEPUIMHBI), LEMNb U IIUKI.
(BaleHTHOCTHh)  BeplIMHBI. | OcBauBaTh NOHATHA. NyTh B Ipade,
Uucno pébep u cymMMapHas | JHICpOB MyTh, 00x0 1 rpada,
crenneHb BepmuH. Llenb u | opueHTUpPOBaHHBIN Tpad.
UK. I[lyrb B T1pade. | Pemmars 3amaum Ha TMOHCK CYMMBI
[lpencraBienue 0 | cremeHeil BepmwmH rpada, HAa MOUCK
cBssHOoCcTH Tpada. OOxox | obxoma rpada, Ha TMOUCK myredl B
rpada (olimepoB  NyTh). | OPUEHTUPOBAHHBIX TIpadax.
IlpencraBnenue 00 | OcBauBaTh €HOCOOBI IpEICTABIECHU A
OpPUEHTHUPOBAHHBIX Tpadax 3a7ad M3 Kypca aiareOpbl, TEOMETPHUH,
TEOpU U BEPOSITHOCTEM, Ipyrux
npeaAMeToB ¢  momomblo  rpadoB
(KapThl,

CXEMbI, JJICKTPHUYCCKHC LCIIA,
(bYHKI_II/IO HaJIBHBIC COOTBCTCTBI/IH) Ha

npuMepax

BepositHoCTh M CrnyyaliHbI OTIBIT u | OcBauBaTh MOHATHS Cy4a M H bI 1

4acToTa cly4daiiHoO€ COOBITHE. | OIBIT u ciaydyaliHOeE coOpITH €,

CJIy4aiHOI O BeposatHocTh M wacroTa | MajoBEpOsITHOE " MIPaKTHY € CK U
COOBITUSA COOBITHS. Ponp | moctoBepHOE COOBITHE.

(4 v) MaJIOBEPOSITHBIX u | M3yuarb 3HaYNMOCTh MallOBEPOSTHBIX

NPaKTUYIECKHU COOBITHIM B TIpUpPOAE U OOMIECTBE Ha

JIOCTOBEPHBIX COOBITHII B
nopupoae W B OOIIECTBE.

Momnera U  urpajbHas
KOCTb B TEOpUHU
BEPOSITHOCTE M.
IIpakTnueckas pabota
«Yacrora BBIIAJE HU S
opJiia»

BaYKHBIX rnpuMep ax (aBapwum,
HecUacTHBIE ciTy4Jau, 3aImMTa
NEPCOHAJIIBHON uHpopMauu,
nepenada JIaHHBIX ).

H3yuarsb poJIb KITaccuyie c KU X
BEPOATHOCTHBIX  Mojeled  (MoOHeTa,
urpajabHas KOCTb ) B TEOpUH
BEPOSITHOCTEH.

HaGnogate #®  u3yyarb  4acToOTy




COOBITHIl B HPOCTBIX BKCHEPHUMEHTAX,
B TOM YMCJIE€ C IIOMOLIbIO LHU(PPOBBIX

pecypcoB, B XOJ€  MPAKTUYECKOU
paboThI
O600menue, IIpencraBnenue nanHbiX. | IloBTOpATH M3Y4YE€HHOE u
KOHTPOJIb OnucatenbHass CTaTUCTHUKA. | BBICTPAMBATH CHCTEMY 3HAHHM.
(5 v) BeposaTtHocTs cinydaiiHoro | Pemrars 3ajaumM Ha NpeACTaBJIEHUE U
COOBITHU S ONHUCaHUE JTAaHH bI X C TMOMOIIb IO
M3YYECHHBI X XapaKTEePUCTHUK.
Oo0cyxaarb npuMe pbl CIIy4a Wi H bl X
COOBITHIA, MajoBEP OSATHBI X u
MpaKTUYEC KU JIOCTOBEPHBI X
CIydaWHBIX  COOBITHH, HX polmu B
MPUPOJI€ U JKU3HU YeJIOBEKa
wiacc (34 9)
HasBanmue
pa3aeJna OcHoBHOE coaep:kaHue XapakTepucTHKa [JesTeJIbHOCTH
(TembI) o0yuaronmxcs
(4uciao
4acoB)
IloBTOpPEeHNe IIpencraBienue nanHbiX. | IloBropsars U3Yy4CHHOE u

Kypca / KJjacca
(4 1)

OmnucarenpbHass CTaTUCTHUKA.
CnyvaliHass M3MEHYHUBOCThD.

BbBICTPaAUBATb CUCTEMY 3HAHUH.
Pemarn 3agavuM Ha NMpEACTaBICHUE U

Cpennue YUCIOBOT O | ONHUCAHUE JAHHBIX €  IIOMOIIb IO
Habopa. U3Yy4ECHHBIX XapaKTepucTHUK. Pemars
Ciyuaiinbie COOBITHSA. | 3agauu Ha IIPEICTAaBICH U €
BeposTHOCTH W 4YacTOTHI. | I'PYNNUPOBAHHBIX JAaHHBIX W ONUCAHUE
Knaccuueckue MOJIEJIU | Cay4yalHOW H3MEHYHMBOCTH.
TEOpUU BeposiTHOCTeM: | Pemars  3a0auyM Ha  OIpENEIeHUE
MOHETa MUrpajibHAs1I KOCTH | YacCTOTBI CIIydall HBIX coOBITU I,
o0CyXJIeHue IpUMEpPOB  Clydal HBIX
COOBITHIA, MaJIOBEPOSTHBIX u
NPAKTUYECKHU JJOCTOBEP HBI X
CIIy4yalHBIX COOBITHI, HX PpOJU B
NPUPOJIE U KU3HU YEJIOBEKA
OnucarejbHast Orxnonenus.  Jlucnepcus | OcBamBaTh MNOHATHA: JHUCHEPCUS U
CTATUCTHKA. YUCI0BOTO Habopa. | craHAgapTHOE OTKJIOHEHHUE,
PacceuBanue CrangapTHOE OTKIOHEHME | HMCHOJB30BAaTh O3TU XapaKTepPUCTHUKHU
JAHHBIX YHCIOBOTO Habopa. | 1 ONMCaHWUs pacCeUBaHUsI HAaHHBIX .
(4 9) JuarpamMmMBbl pacceMBaHUs BbiaBuratb rumore3bl 00 OTCYTCTBUH

WM HATUYAH
paccenBaHMUs.
CTpouTh AUarpaMMbl pacceMBaHUs 110
UMEIOUIUMCS JIaHHBIM, B TOM YHCJE C
IOMOIIBIO KOMIbIOTEpaA

CBA3W IO AuarpaMmam




MHo:xecTB MHoxecTBO, OcBauBaTh NMOHATHS. MHOXKECTBO,

a(4 v) noAMHOXecTBO. Onepaliuu | 2JIEMEHT MHOXKECTBA, IOJMHOJKECTBO.
HaJ MHOXKECTBaAMU: | BBINOIHATHL oOmepanuM Haj
00beIUHEHUE, MHO>KEeCTBaAMU: OObEIMHEHHE,
IIepeceyeHue, JONOJHEHUE. IIepeceuyeHue, JOMOJTHEHUE.

CoiictBa omnepanuii Hax | Mcmoab3oBarh CcBOCTBA:

MHO)KE CTBAMHU : IIEPEMECTUTEIIBHOE, COYETaTelIbHOE,
IIEPEMECTUTEINBHOE, pacnpeeNuTeNbHOE, BKIIOUYEHUS.
coueTaTelbHOE, Ucnoab3oBarh rpaduueckoe
pacpenennuTeNbHOE, IIPECTaBICHUE MHOXECTB IIpU
BKJIIOUYECHHUS. ONMCAaHUU pEAIbHBIX IPOLECCOB U
I'paduueckoe SABJICHUM, INpU PEUICHUH 3a1ad U3
IIPENCTAaBJICHUE MHOXECTB JPYTUX Y4eOHBIX IPEIMETOB U KypCOB

BepositHo DneMeHTapHBbI € OcBanBaTh  NOHATHA.  DJIEMEHTApHOE

CTh cOOBITH . Cnydaiinbsie | coOblTHe,  ciydailHOe  coObITHE KakK

cay4aiHor COOBITH . COBOKYITHOCTb OIaronpUsATCTBY IO I U X

0 cOOBITHS bnaronpusrcrByomue AIEMEHTApPHBIX COOBITHH,

(6 v) AleMEHTapHbl€ COOBITHUS. | PABHOBO3MOJKHBIE AJIEMEHTapPHBI €
BepositHocTH  cOOBITH#. | COOBITHSA.

OnbITs ¢ | Pemats 3a1a4u Ha BBIYMCIICHU €
PaBHOBO3MOXHBIMHU BEPOSATHOCTEH COOBITHH IO BEPOSITHO CTSAM
ANEMEHTApPHBI MU JIEMEHTApHBIX  COOBITUH  ClIydaHOT O
coobiTusiMHu. CnydyalHBINA | OmbITA.
BBIOOD. Pematsp 3a1a4u Ha BBIYUCIICHU €
IlpakTnueckas paGoTa | BepoATHOCTEH COOBITUH B ONBITAX C
«OnpITH C | paBHOBO3MOXHBIMH 3JIEMEHTAapHBIM U
PaBHOBO3M 0K HBIM U COOBITUSIMHM, B TOM 4YHCJIE€ C IOMOIIbIO
AJIEMEHTApPHBI MU KOMITBIO TEpA.
COOBITUSIM U IIpoBoauTs, ¥  H3yYaTh  ONBITHI C
PaBHOBO3MO>KHBIMU 3JIeMEHTapHBIM U
COOBITUSAMM (C UCHOJIb30BAHMEM MOHET,
UTPAJIbHBIX KOCTEM, JApPYrux Mojejieil) B
X0J€ TMPAaKTHYCCKON pabdOThI

Beenenne B Hepeso. CgoiictBa | OcBaMBaTh NOHATHA. JEPEBO Kak rpad

Teopuro rpag o JepeBa: EIUHCTBEHHOCTH | 0e3 IuKIa, BHCSAYasi BepmmHa (JUCT),

(4 9) IyTH, CylIECTBOBAaHUE | BETBb JI€pPEBa, IYTh B JIEpeBE, IUAMETD
BHUCSUEH BEpIIMHBI, CBA3b | JepeBa.

MeXay uyucaoMm BepmuH | M3ywarsb CBOIiCTBA JiepeBa:
u YHCIIOM pébep. | cymecTBoBaHue BHCSUEH BEPIIU HBI,
IlpaBuno ymMHOXEHUs €IMHCTBEHHOCTh IYTH MEXAYy JIBYMS
BEpIIMHAMM, CBS3b  MEXJAY  YHUCIOM
BEPLIMH U 4YUCIOM pEOED.
Pemrars  3agmaum  Ha  TOHCK u
NepeynciieHue nyTeu B JiepeBe,

ompejieieHUEe 4YHCIa BEpPUIMH uiau pédep
B JiepeBe, 00Xxox OWHApHOTO JepeBa, B
TOM 4YHCIE C TpPUMEHEHHEM TpaBHIa
YMH O CHU 51




Ilpooonacenue

Cayuaiinbie IIpoTuBOMmOIOKHOE OcBauBaThb MOHATHA | B3aMMHO
coObITHS coObITHE. JunarpamMmMma | NpOTUBONOJIOXKHBIE COOBITH A1,
(8 u) Diinepa. OObeAMHEHHE © | ONEpalHuu HaJ COOBITUSIMH,
repeceyeHue COOBITUH. | OOBEeAMHEHUE u nepecey eHU €
HecoBMecTHBIie  COOBITHS. | COOBITHI, auarpamMma Ditnepa
®opmyna ciokenus | (Qunepa—BenHa), COBMECTHBIE 51
BEPOATHOCTEM. [IpaBu10 | HECOBMECTHBIE COOBITHS.
YMHOXXE€HUS BepodaTHOcTel. | M3yyarb TeopeMbl O BEpPOSTHOCTHU
VYcnoBHas BEPOSITHOCTH. | OOBEIUHEHUS JBYX COOBITHH (PopMy bl
HezaBucumebie COOBITHSI. | CIOXEHUSI BEPOSITHOCTEH ).
[IpencraBienue Pemiarr 3agadum, B TOM  4YHCIE
CIly4allHOTO DJKCIIEpPUMEHTAa | TEKCTOBBIE€ 33Jaud Ha OIpEeAe€HUeE
B BUJIE JepeBa BEPOATHOCTEM O00BENMHECHHU A u
nepeceyeHuss COOBITUH € TOMOUIb IO
YUCIOBOM MpsAMO#, numarpamMm ODilnepa,
GopMyIBl CIOXKEHUS BEPOATHOCTE.
OcBauBaThb TOHATHA | MpaBuUIO
YMHOXXE€HUSI BEpPOATHOCTEM, YCIOBHas
BEPOATHOCTb, HE3aBUCHUMBbIE COOBITH A
JIEpEBO CIy4ailHOTO OIbITA.
HN3yyats  cBoiicTBa  (ompenesieHu )
HE3aBUCHUMBIX COOBITHM.
Pemats 3amaum Ha omnpeaesieHue U
HCIIOJIb30BAHU € HE3aBUCHUM bI X
COOBITH 1.
Pemrarn 3agadu Ha MMOUCK
BEPOATHOCTEN, B TOM UHCJIE YCIOBHBIX,
C UCIOJIB30BAHUEM JIepeBa CIy4allHOTO
OIbITa
O0001eHUE [IpencraBnenue naHHblX. | IIOBTOPATH M3Yy4EeHHOE U BBICTPAUBATH
, KOHTPOJIb OnucartenbHas CTaTUCTHUKA. | CHCTEMY
(4 v) I'padsr. BeposiTHOCTH | 3HAHHH.
CIIy4alHOTO coOpiTus. | Pemrarb 3aja4um Ha npefcTaBiICHUE U
DJeMEeHThI onucaHue JaHHBIX €  IIOMOIIB IO
KOMOUHATOPUKHU M3YYEHHBIX XapakTepucTuk. Pemarb

3ajJa4M ¢ npuMeHeHueM rpados.
PemiaTte  3amaum Ha  HaxoXJAEHUE
BEPOSITHOCTU CIy4alHOTO COOBITHUS IO

BEPOSITHOCTSIM AJIEMEHTAaP H bI X
COOBITHH, B TOM 4YHCIE B ONBITAX C
PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIM U
COOBITHSAMH.

Pemrarh 3aJa4YM  Ha HaXOXKIEHHE
BEPOSITHOCTEH 00be T MHEH U S u
nepeceyeHuss COOBITHI, B TOM YHCIE
HE3aBUCHUMBIX, C HCIOJIb30BaHHUEM
rpapudIecKux MPeACTaABICHH I u

JIepeBa CIy4aliHOTO OIbITA.
Pemnare 3aDauyM Ha TepeUuUCII€HUEC
KOMOMHANMWN (4ucia TMEepecTaHOBOK,




qycila CcOoYeTaHWM), Ha HAaX0XJEHHUeE
BEPOATHOCTEM COOBITH c
NpUMEHEHUEM KOMOWHATOPUKH, B TOM
qucie c UCIIOJIb30BaHU EM

TpeyronbHuka Ilackamns

8 kmacc (34 4)

Kypca 8 kiacca
(4w

OnucarenpHas CTaTUCTHKA.
Omnepanuu HaJ COOBITHSMHU.
HezaBucumocTthr coObITHI

HazBanmue
paszieJia OcHoBHOe cojep:KaHue XapakTepucTHKa /1eSITeJIbHOCTH
(TeMbI) o0yuawnmxcs
(umciio
4acoB)
IToBTOpe HUE [pencraBnenne  gaHHBIX. | [IOBTOPSAITH W3yYeHHOEC W BBICTPAMBAThH

cucremy

3HAHUM.

Pemiarb 3agaum Ha TpeACTaBICHHUE U
OMHCaHUE JaHHBIX.

Pemiars 3amaum  Ha  HaxoXJEHHE
BEPOATHOCTEMN 0o0BeTMHEHU S u
nepeceyeHuss COOBITHI, B TOM YHCIE
HE3aBUCHUMBIX, C HCHOJIb30BAaHUEM
rpaduUECKHUX npeacTaBJICHU I u
JepeBa CIy4alHOTro OIbITA.

Pemiars 3amaum Ha TMepeyuCIICHUE

ANEKTPOHHBIX TAOIUI»

KOMOMHANMMUK  (4Kcina TMEepecTaHOBOK,
qucila COYETAaHMUI), Ha HAXO0XKJIEHHUE
BEPOSTHOCTEN COOBITH c
NpUMEHEHUEM KOMOWHATOPHUKH, B TOM
qucie c UCIIOJIb30BAHU EM
TpeyronbHuka Ilackans
DJIeMeHTbI Kombunatopuoe mnpaBuio | OcBauBarhb MOHSTHUS:
KOMOUMHATOPUKH | YMHOXEHUS. KOMOWHATOpPHOE MPaBUIO YMHOXKEH U,
(4 9) IlepecTaHOBKH. YTIOpsiIOUe HHAs napa, Tpo¥ika
@dakropuan. Coueranuss u | OOBCKTOB, IEpeCTaHOBKA, (pakTOpHal
YHCIIO COUeTaHM M. | YHMCIIA, COUETaHHWE, YNCIIO COYCTAaHHU,
TpeyroabHuk Ilackans. | TpeyronbHuk llackas.
IIpakTnueckas pabora | PemaTh 3agaum Ha TEpEeUYUCIIEHHE
«Bbruucnenue YIOPSIAOUYECHH BIX nap, TpOEK,
BEPOATHOCTEN C | mepeuMcliieHHE IIEPECTaHOBOK u
UCIIOJIb30BaHUEM COYETAaHMM  BJIEMEHTOB  pa3iMYHBbIX
KOMOMHATOPHBIX (QYHKIIMHA | MHOXECTB.

Pemnarh 3a1a4M Ha MPUMEHEHHUE YHCIIA
coyeTaHUM B anreOpe (CoOKpaméHHOE




YyMHOXeHue, ounom HproToHA).
Pemiath, npuMeHsst KOMOMHATOPUKY,
33729 Ha BBIUMCIICHUE
BEpPOSAATHOCTEH, B TOM 4YHCIE C
MOMOIIBIO DJEKTPOHHBIX TaOIHUIl B
XO0Jie TIPAKTU4eCKOM paboThI

I'eomeTpHyecka I'eomeTpuueckas OcBanBaTh NOHATHE TEOMETPUYECKOM
Al BEpOATHOCTh BepoATHOCTh. CnydaWlHBIN | BeposTHOCTH. Pemars 3agaum Ha
(4 v) BBIOOp TOYKHM U3 (UTYpPBHI | HAXOXKJEHUE BEPOSTHOCTEW B ONbITaX,
Ha IDIOCKOCTH, U3 OTPE3Ka, | MPEeICTaBUMBIX Kak BBIOOp TOYEK U3
U3 OyT'¥ OKPY>KHOCTH MHOIOYTOJIBHUKA, Kpyra, OTpe3Ka HJIH
Iyr'u OKPYKHOCTH, YUCIOBOTO
IPOMEK YTKa
HcnbiTan Hcnbrranne. Yecnex  u | OcBamBaTh  NOHATHA! UCIIBITAHUE,
ust Hey/1aJa. Cepus | sneMeHTapHO€ COOBITHE B HUCHBITAHUMU
Bepnyaa UCTIBITAHUW 110 mepBoro | (ycmexX | Heyjaada), cepusi MCIBITAHUM,
u (6 1) ycnexa. HcnblrTanusa | HacTynjaeHue IIepBOTO ycrnexa
bepnymnu. BepositHocTu | (Heymaum), cepus WCHBITAH U 1
COOBITHH B cepun | bepnynnu.
HUCIIbITAaHUU bepnynnu. | Pemarsb 3aJa9Yu Ha  HaxoXJICHHUE
IMpakTnueckast padora BEPOSITHOCTEN coOBITUH B cepum
«UcneiTanus bepHyiin» UCIBITAHUUN 10 MEPBOr0 ycmexa, B TOM
qyucie ¢ TNpUMEHEHHEeM  (GopM yJIbl
CyMMBI T€OMETPHUYECKOM NIpPOrpecCcum.
Pemiars 3amaum  Ha  HaxoXJEHHUE
BEPOSTHOCTEU dIEMEHTAaPHBIX
coOBITH 1 B cepuu WCIIBITAH U 1
bepunynnu, Ha HaX0XJ E€HU e
BEPOATHOCTH  ONPEAEIEHHOr0 4ucia
YCIIEXOB B cepuu UCIBITAH U 1
bepuyniu. HN3yuarsb B xojae
NPaKTH4YecKO# padoThl, B TOM 4HCIE C
MTOMOIII b 1O nHGPOBBIX pecypcoB,
CBOMCTBA  BEPOSITHOCTHU B  cepuu
ncneiTaHuil  bepHyIIu
Cayuaiin Cnyuaiinas BenuuuHa U | OcBOUTH MOHSATHSA caydyaiHas
as pacrpeneineHue BEIMYMNHA, 3HaYCHUE ClIydyauHOM
BeJIMYMH BEPOATHOCTEH. BEJIUYUHBI, pacupeneneHue
a (6 u) MaremaTtuueckoe BEPOATHOCTEM.
oxunanue u gucnepcusa | M3yyarb m  o0cyxkaaTb  IpPUMEPBHI
ciaydailHo# BEIMYU HBI. | JUCKPETHBIX u HETMpephl B H bl X
[Ipumepsbl ClIy4dalHBIX  BEJINYUH (pocr, BEC
MaTeEMaTHUUYECKOT O 4eJ0BE€Ka, YHCICHHOCTb HaceJIeHUs,
0XKHAAaHU A KakK | Iapyrue U3MEHUYUBBIE  BEJIMYUHBI,
TEOPETUYECKOT0 CPEJHETO | paccMaTpHUBaBLIECS B Kypce
3HAYE€HU S BEIUYMHBI. CTaTUCTUKH), MOJIENb HbIX
[lonsTue 0 3aKOHE€ | CIIy4yalHbIX BEJIMUYUH, CBSI3aHHBIX CO
00T UX ypceln. | ciIy4yallHbIMU omnbITaMu (OpocaHue
M3mMepeHne BepOSATHOCTENW | MOHETbI, MIPAJIbHOW  KOCTH, CO




c MMOMOUT b O
[Ipumenenue
OOJBIINX YHCEIN

qaCcToOT.
3aKOHa

CllydyaliHbIM BBIOOPOM U T. IL).
OcBauBaTh NOHATHA. MAaTEeMaTHYECKOE
OXKHMJAHUE CIIy4YallHOM BEIMYUHBI KakK
TEOPETHUYECKOE  CpeJHee  3HAa4eHHe,
JUcnepcusl CIydalHOW BEIMYMHBI Kak
aHAJIOT JWCIEpPCUU YHCIOBOTO Habopa.
Pemmiats  3a0auMm Ha  BBIUHCICHHE
MaTeMaTU4Y€CKOTO OXKHUJAAHU S u
JUCIIEPCUHA  JUCKPETHOM  CIydalHOM
BEJINY U H bl o 3aJaHHOMY
pacnpeneneHul0, B TOM 4HcClIe 3ajad,
CBSI3aHHBIX  CO  CTpaxOBaHUEM u
JOTEPESAMH.

3HAKOMHUTBCA C MareMaTHYECKUM
OXKHUJTAHUEM M JUCHepCUEell HEKOTOPBhIX
pacripeneneHui, B TOM yucle
pacnpeeneHusl CIy4allHOW BEJIM YU H bl
«4UMCJIO YCHEXOB» B cepum
HUCTIBITAHU M bepuynnu. H3yuarb
4acTOTy COOBITHUS B MOBTOPSIIOIIUXCS
clydallHBIX ONBITaX KaK Ciy4daiiHy o
BEJIINYHUHY .

3HAKOMHUTBCH C 3aKOHOM  OOJIbIIN X
gucen (B Qopme bepuynnu): npu
OONMBIIOM  YHCJIE€  OMBITOB  YacTOTa
coObITHSI ONM3Ka K €ro BEPOSITHOCTH.
Pematnb 3a1a4H Ha  HU3MEpEHH €
BEPOSITHOCTEM C IMOMOIIBI YaCTOT.
OO0cyxkaaTh poiab 3aKoHA  OOJBIIU X
gyucel B OOOCHOBAaHHWU  YaCTOTHOTO
METOJa W3MEPEHMsI BEPOSITHOCTEMN.
OO6cykaaTb 3aKOH OOJNBIIMX YHUCET
Kak MPOSIBJIEHU € CTaTUCTUYECKOU
YCTOHYUBOCTH B MU3MEHY U B bl X
ABJIGHUSX, POJb 3aKkoHa  OOJIbIIM X
YyyceJl B NPUPOJE M B KU3HHM YEJIIOBEKA

Ilpooonacenue

0O0001IeH
ue,
KOHTPOJIb

(10 v)

IIpencraBineHnue
OrmucareibHas

JTAHHBIX .

craTuCTHKaA. BepOHTHO CThb

CIIy4YalHOT O
DJIEeMEHTBI
KOMOMHATOPHUKH.

COOBITHSI.

Crny4yaliHble BEIUYHHBI U

pacipCcaciiCH A

IloBTOPATH H3YyYEHHOE U BBICTPAUBATH
CHCTEMY

3HAHUM.

Pemiars 3aga4m Ha npeAcTaBICHHUE U
OMUCaHUE JaHHBIX.

Pematsb 3aJa9dm Ha  HaxoXJICHHUE
BEPOSTHOCTEH COOBITHII, B TOM YHCIIE B

OTBITaX c PaBHOBO3M 0K HBIM U
3JE€MEHTapHbI MU COOBITHUSIMH ,
BEPOATHOCTEM oO0beTMHEHU S u

nepeceuyeHuss  COOBITHH, BBIYHCISATH
BEPOATHOCTU B ONBITAX C CEPUAMHU
CIIy4alHBIX MCIBITAHH I
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