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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «MATEMATUKA~

Pabouas mporpamMma IO MaTeMaTHKE I OOYJaroIIHXCs
5—9 «knaccoB paszpaborana Ha ocHOBe DeaepasbHOrO
rocy1apCTBEHHOr0 0Opa30BaTEeJIBLHOIO CTaHIapTa OCHOBHOI'O
oOmero obpa3oBaHusi € Yy4YETOM UM COBPEMEHHBIX MHPOBBIX
TpeOGOBaHUM, IPEIBIBISIEMBIX K MATEMATHYCCKOMY O0Opa30BaHHIO,
U Tpaguluid pOCCHICKOTO oOpa3oBaHUs, KOTOPHIE 0OSCIIEYNBAIOT

BA30BbI/ YPOBEHb

OBJIaJICHHE KIIOYEBBIMH KOMIIETCHLHMSIMH, COCTaBIISIFOIIUMU
OCHOBY [JIsI HEIIPEPBIBHOTO OOpa3oBaHHUsA W CaMOpPa3BUTHUSA, a
Tak)Xe€  I[EJOCTHOCTh  OOIIEKYJIbTYpPHOIO, JHUYHOCTHOTO U
MO3HABATCJILHOTO  pa3BUTUS  oOOydaromuxcs. B paboueit
mporpamMMe yYTCHBI HIeH U ToJokeHus KoHIenumum pa3BUTHS
MaTeMaTH4deckoro obpaszoBanuss B Poccuiickoii Denepanun. B
snoxy uHdpoBoil TpaHchopMaruu Bcex cdep UeIOBEUCCKOU
eI TEIbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
qeJloBeKOM 0e3 0a30BOM MaTeMaTHYECKOW IOATOTOBKH. YIKE B
IIKOJIC MaTeéMaTHuKa CIIYKHUT OIIOPHBIM MNPEIMETOM IJd U3YUYCHUSA
CMEXXHBIX  JUCIUIUIINH, a mocie ITKOJIBI peanbpHOMH
HEOOXOIMMOCTRIO CTAaHOBUTCS HENPEpPBIBHOE OOpa3oBaHUE, YTO
TpebyeT MOJTHOILICHHOM 0a30BOM  00IIc00pa30BATEIILHOMN
MMOATOTOBKMU, B TOM 4yucJie u MaTeMaTU4YEeCKOM. 210
0o0yCIIOBICHO TEM, YTO B HAIIM IHU pacTET YHCcio npodeccui,
CBA3aHHBIX C HEMNOCPCACTBCHHBLIM IPUMCHCHUEM MAaTCMAaTUKU:
U B chepe DKOHOMHUKH, U B OHU3HECE, U B TEXHOJIOTHYCCKHUX
obnacTsax, WU Jake B TyMaHHTapHBIX cdepax. Takum obOpaszowm,
Kpyr HKOJBHHUKOB, JJId KOTOPBIX MaTreéMaTUKa MOXKET CTaTb
3HAaYUMbIM IIPEAMETOM, pacmmupsieTcs. IIpakTnueckas
IMOJIC3HOCTh MAaTEMaTHUKH OOYCJIOBJIEHA TeM, 4YTO €& NMpeIMeTOM
SIBIISTFOTCST  (DyHJIaMEHTAJIIbHBIE  CTPYKTYpPBhl  HAllero  Mupa:
IPOCTPAHCTBCHHBIC q)OpMBI N KOJIMYECTBCHHBIC OTHOLICHUSA OT
MPOCTEHIIINX, YCBAaMBaeMbIX B HEINOCPEJICTBEHHOM  OIBITE,
JIOCTAaTOYHO CJIOKHBIX, HEOOXOJAMMBIX JUISI Pa3BUTHUSI HAyYHBIX U
NpUKJIaAHbIX uael. be3 KOHKpETHBIX MaTeMaTHYECKUX 3HAHUU
3aTPyAHEHO NOHUMaHUeE TMPUHIUIIOB yCTpOHCTBa u
WCIIOJIb30BAHUSI ~ COBPEMEHHOW  TEXHHKH,  BOCIIPpUATHE U
WHTEpOpeTanus pa3HOoOOpa3HOW COIHMAIbHOW, YKOHOMHUYECKOMH,
MOJIUTHYECKOW wuHopMmanuu, Manodd@ekTuBHa TMOBCEIHEBHAS
MpaKTHYeCcKasl IesITeJIbHOCTh. KaXk/1oMy 4eI0BeKy B CBOCH KM3HHU
MIPUXOIUTCS BBITOIHATh PAcYETBl M COCTABISATH aJITOPHUTMEL,
HaXOOUTh W TIPUMEHATH (HOPMYHIBI, BIIANETh NPAKTHUYCCKUMH
npuéMaM T€OMETPUUYECKHX H3MEPEHHWH M NOCTPOCHUM, YUTaTh
nHpoOpMauIo, MPEJACTABICHHYI0O B BHJAC TaOJIML, AuarpamMMm U
rpaduKOB, XUTHh B YCJIOBUSIX HEONPEACIEHHOCTH W NOHUMATh



BEPOSITHOCTHBIN XapaKTep CIIyJYalHBIX COOBITHH. OTHOBPEMEHHO
¢ pacmmpeHueM cdep NMPUMCHCHHUS MaTEMAaTHKHUB COBPEMCHHOM
oOmiecTBe BCE Oojiee BaXHBIM CTAHOBHUTCA MaTeMaTUYECKHUH
CTUJIb  MBIIUICHUS, NPOSBISIOIINNACSI B  oOpeAacnEHHBIX
YMCTBCHHBIX HaBBIKax. B Tpoliecce U3y4YeHUss MAaTCMaTUKH B
apceHan OpuéMOB W METOJOB  MBINUJICHHUS  YeJIOBEKa
€CTECTBECHHBIM 0O0Opa3oM BKIIOYAIOTCS HWHIYKIIHS U OCIyKITHS,
060011EHUE u KOHKpCTH3AIHSI, aHaInu3 u CHUHTE3,
knaccuduKalmsl U CUCTEMaTu3alus, aOcTparupoBaHUE U
aHanorusa. OOBEKTHI MaTeMaTHYECKUX  yYMO3aKIIOUCHHH,
mpaBujla WX  KOHCTPYHPOBAHHUS  PacKpPBIBAIOT  MEXaHHU3M
JIOTUYECKUX IMOCTPOCHHUM, CIIOCOOCTBYIOT BBIPAOOTKE YMCHUS
popmypoBaTh, 0OOCHOBHIBATh U NJOKA3BIBATh CYXKICHUS, TCM
caMbIM pa3BHUBAIOT JIOTHYECKOE MBIIUICHHUE. Bemymias ponb

NPUHAIJICIKUT MaTeMaTUuKe u B ¢dopmupoBanumn
ANTOPUTMHUYECKON KOMIIOHEHTBI MBIIUIEHUSI W BOCIHUTAaHUU
yMEeHUMH JAeHCTBOBATH 1o 3aJaHHBIM ajiIropuTMam,

COBEPILICHCTBOBATh H3BECTHHIE M KOHCTPYHPOBAaTh HOBBIC. B
Mpoliecce peuIeHus 3a/1a4 — OCHOBOW y4eOHOM JesTeJIbHOCTH Ha
YpOKax MaTe€MaTHUKH — pPa3BHUBAIOTCA TaK)Xe€ TBOpYECKass U
OpUKJIagHasi CTOPOHBI MBIILIeHHsA. OO0ydueHne mareMaTuke Jaét
BO3MOYKHOCTH pa3BUBaTh y oOyuarommxcs TOYHYIO,
panroHanbHYI0 W WH(GOPMATHUBHYIO pedb, yMEHHE OTOMpaTh
Hamnboiee HOAXOAs1INE SI3BIKOBBIE, CHUMBOJINUECKHE,
rpaduyeckue cpeacTBa Ul BBIPQKEHUSI CYXKJIEHUH U
HarJasiIHOTO WX TIpeJscTaBiaeHUs. HeoOX0IMMBIM KOMIIOHEHTOM
o0mieil KyJbTYyphl B COBPEMEHHOM TOJIKOBAaHHUH SIBJISIETCSI OoOIiee
3HAaKOMCTBO C  METOJaMU TIO3HAHUS  JEHCTBUTEIHHOCTH,
MpeACTaBJIEHUE O MPEeAMETE U METOJdaX MAaTEeMaTHUKH, UX OTIUYUHI
OT METOJOB JIPYTMX €CTECTBEHHBIX M TYMaHHTapHBIX HayK, 00
OCOOCGHHOCTSIX NMIPUMEHEHHUS] MaTEeMAaTHKH IS PEIICHHUS HAYYHBIX
W TOpUKIAAHBIX 3amad. TakuM oOpa3oMm, MaTeMaTHYeCKOe
oOpa3oBaHME BHOCHUT CBOW BKJaJ B ¢GOpMHUpOBaHUE OOmIEH
KYJIBTYPBI JeJoBeKa. N3yuenne MaTeMaTHKNA TaKKe
criocoOCcTByeT 3CTETUUECKOMY BOCIIUTAHUIO qe0BeKa,
IMOHHUMAaHUIO KpacoThl u U3sIIeCTBa MaTeMaTUYECKUX
paccy’XIeHUuH, BOCHPHUITHIO T'€OMETPUYECKUX (POPM, YCBOCHHIO
UJAEeU CUMMETPHH.

LUEN N OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 5-9 KJTACCbI

ITpuopurerHbiMu 1enssMu OOydeHUsI maremMaruke B 5—9
KJaccax sIBISIFOTCS:

1 (popMupoBaHHE IICHTPAJIILHBIX MAaTECMAaTUYCCKUX MOHSITUH
(auciio, BeIWYWHA, TeoMeTphueckas Qurypa, IIepeMeHHas,



BEPOSITHOCTh, (PYHKIHS), 0OOECIIEUUBAIOINX ITPEEMCTBEHHOCTh
u IIEPCIEKTUBHOCTh MaTeMaTHYEeCKOT O oOpa3zoBaHus
o0ydJarommxcs;

2 MOABEZICHUE OOyYaromuXCsl Ha JOCTYITHOM IS HUX YpPOBHE
K OCO3HAHHUIO B3aWUMOCBS3HU MaTEMAaTHKH H OKPYI>KaIOIIEro
MHpa, MOHMMaHHE MaTEMaTUKH KaK 4YacTu OOIIed KyJIbTYpPbI
YeJIOBEUECTBA,;

3 pa3BHTHE HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyuarommxcs, HO3HaBaTCIbHOMN aKTUBHOCTH,
HUCCJIEIOBATEIIBCKUX  YMEHHH, KPUTHUYHOCTH  MBILIUICHUS,
WHTEpeca K U3yYSHUIO MaTeMaTHKH;

4.¢popMHUpOBaHUC bysKUIMOHATBEHOM MaTeMaTHYEeCKOH
TPaMOTHOCTH: YMEHUS pacrio3HaBaTh MIPOSIBJICHUS
MaTeMaTHYECKUX IMOHSATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HCHHBIX CUTYAIlMSIX U MPU HU3YUYCHHUH IPYTHX
y4eOHBIX TIPEIMETOB, MPOSBIICHUS 3aBHCUMOCTCH U
3aKOHOMEPHOCTEHH, dopmynupoBath UX Ha sS3bIKE
MaTeMaTUKH W  CcO3/JaBaTh MaTeMaTHYeCKHE  MOJIEIIH,
OPUMCHSITh OCBOCHHBI MaTEeMaTUYECKHU armapar IJist
peUICHUA MIPaKTUKO-OPHUCHTUPOBAHHBIX 3aJaa4,
HUHTCPHOPECTUPOBATH U ONCHUBATH MOJIYUYCHHBIC PE3YJIbTAaThI.
OCHOBHBIEC JIMHHHU COJIEp)KaHUsS Kypca MareMaTHku B 5—9

KJIaccax: «Ywucna " BBIYUCIICHUS, «Anredpay»

(«Anrebpandeckue BBIpaKCHUS», «YPAaBHCHUSI U HEPABEHCTBA»),

«Dyuknun», «I'eomerpus» («I'eomerpuueckue GUIYpbl U HX

CBOWCTBAY, «3meperne TeOMETPUICCKHUX BEITUYUH),

«BeposiTHOCTE W cTaTUCTHUKa». JlaHHBIC JIMHUM Pa3BUBAIOTCSA

napajiejlbHO, KakJgas B COOTBETCTBHUC COOCTBEHHOU JIOTHUKOMU,

OJTHaKO HE HE3aBUCHUMO OJHA OT APYTOl, a B TECHOM KOHTAaKTC H

B3anmojelcTBuu. Kpome s3TOro, mx OOBEAMHSIET JOTHYEcKas

COCTAaBIISIFOIIAs, TPAJUMIMOHHO IPUCYINAsi MaTeMaTHKe u

IIpOHU3bIBaroOIast BCEC MarTeMaTu4YeCKHue KYpChI "

conepxkarenabHble JuHUH. ChopmynupoBanHoe B denepaibHOM

rOCyJIapCTBEHHOM  00Opa3oBaTEeIFHOM  CTaHIapTe€ OCHOBHOTO
obmiero  oOpas3oBaHUs  TpeOOBaHHME  «YyMETh  ONEPHUPOBATH

MMOHSITUSIMU: OIIpeJieJICHNEe, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO;

YMEHHE pacIllO3HAaBaTh HMCTHUHHBIE W JIO)KHBIE BBICKa3bIBAHUS,

NPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH BbICKA3bIBAHUS

W OTpHIAHMSI BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM Kypcam, a

dbopMupoBaHUe JIOTMYECKHX YMEHHUM pacIpeessieTcsi 10 BCeM

romaM OOyYeHHUsI Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHsI.

Conepkanue oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM

pe3yjabTaTaM OCBOCHHUS HpUMEpHOH paboueil mporpammsl,

pactpeneI€HHBIM 1O ToxaM OOy4YeHHUs, CTPYKTYPHPOBAHO

TakuM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, HNPHUHIIAITHAIBHBIM

BOMIpocaM OOydYaroluecss oOpallajuch HEOIHOKPATHO, YTOOBI



OBJAJCHUE MATEMaTHYECKUMH  TIOHATHUSIMH W  HABBIKAMH
OCYILIECTBIISIIOCH ~ MOCJIEA0BAaTEIBHO M  MHOCTYNAaTEIbHO, C
CcOOII0ZICHNEM TPUHIHNIIA TPEEMCTBEHHOCTH, 4 HOBBIC 3HaHUA
BKJIIOYAJIMCH B OOIIYyIO0 CHCTEMY MaTeMaTHYSCKUX IIPEICTABICHUN
oOyuarommuxcsi, pacmupsisi U yriayOisist e€, oOpasyss TpOYHBIE
MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOrO NPEAMETA «MATEMATMKA~ B YYEBHOM MJIAHE

B  coorBerctBUM ¢ ®enepaibHbIM  I'OCYHAapCTBEHHBIM
oOpa3oBaTelbHBIM CTAHAAPTOM OCHOBHOI'O OOIIEr0 00pa3oBaHMUS
MaTeMaTHKa SIBJISIETCSI O0s3aTeJbHBIM IPEIMETOM Ha JaHHOM
ypoBHe ob6Opa3zoBaHus. B 5—9 xmaccax yd4eOHBIN TIpenMeT
«MareMaTuka» TPagUIIMOHHO M3YyYaeTCsl B paMKaX CIECAYIOIINX
Y4eOHBIX KypCcOB: B 5—©6 Kkjraccax — Kypca «MartemaTuka», B 7—
9 kaccax — KypcoB «Anreopay» (BKIIF04Yasi 3JIeMEHTBI CTATUCTUKH
u Teopum BeposTHocTel) wu «[eomerpms». Hacrtosmei
MporpaMMoOi  BBOJUTCS CaMOCTOSITEIIbHBIM  y4eOHBIM  Kypc
«BepostHocTth u  cratuctuka». Hacrosmeid nporpamMmoi
peycMaTpUBACTCsl BBIJCICHUE B YYCOHOM IJIaHE Ha HU3Y4UYCHHE
MaTeMaTuKu B 5—6 Kkjaccax 5 yd4eOHBIX YacOB B HEACIIO B
TEYEHUE KaXKJOTro roma oOyueHus, B /—9 kijaccax 6 y4yeOHBIX
YacoB B HEJCIIO B TEUYCHHE KaXIOro rojia oo0ydeHwus, Bcero 952
y4eOHBIX Yaca. TemMaTHyeCcKoe IIaHUPOBAHUE YUCOHBIX KYPCOB U
PEKOMEH/yeMOe  paclpeleieHne Yy4eOHOTo BpEeMEHH  JIs
W3YYEeHHUs] OTHEJBbHBIX TEM, NPEIJI0KEeHHbIE B HacTOsIeH
porpamMMe, HaJ0 paccMaTpUBaTh KakK NMPUMEPHBIE OPUEHTHUPHI B
IIOMOIIb COCTaBHUTENIO aBTOPCKOW paboueit mnporpamMmbel U
MpekJe BCEro yuuTelrto. ABTOp pabodeil mporpamMMbl BIIpaBe
YBEJIWYUTh WJIM YMEHBIIUTh IIPEUIOKEHHOE YHCIO YYEOHBIX
JyacoB Ha TEeMy, 4YTOOBl yIJIyOWThCS B TEMaTHUKy, Oolee
3aMHTEPECOBABIIYI0O YYEHHUKOB, WJIM HAIpaBUTh YCHIHS Ha
peojoJIeHUue 3aTpydHEeHuM. JlomycTUMO TakXe JIOKAJbHOE
rnepepacupesieleHne M IIePEeCTaHOBKA DSJIIEMEHTOB COJICP)KaHUSA
BHYTPH JaHHOrO kjacca. KoiamuecTBO MPOBEpPOUYHBIX paboT
(TeMaTH4YeCKM M UWTOTOBBIH KOHTPOJIb KadecTBa YCBOCHUS
y4eOHOTrOo Mmarepuajia) M WX THI (CaMOCTOSITEJIBHBIE U
KOHTPOJIBHBIE pabOTBI, TECThI) OCTAIOTCS Ha YCMOTpPEHHE
yuutens. Tak)ke y4uTesb BIIPAaBE YBEJIHYWUTHh WIJIM YMEHBIIHUTH
9uciio y4eOHBIX YacoB, OTBEAEHHBIX B IlpuMmepHol paboueid
nporpamMmMe Ha 0000IIeHHe, ITOBTOPEHUE, CHCTEMaTH3AIHNIO
3HAaHUNW oOydarmmuxcs. EIMHCTBEHHBIM, HO IPUHIUNHAIBHO
BaXHBIM KPUTEpPHUEM, SBISIETCS JOCTHI)KEHHE  PE3yJbTaTOB
0OydeHUsI, yKa3aHHBIX B HACTOSIIEH MporpaMMe.



NJTAHWPYEMBIE PE3YJIbTATbl OCBOEHUA YYEBHOIO
NPEAMETA «MATEMATUKA» HA YPOBHE OCHOBHOIO
OBLLEr0 OBPA30BAHMA

OcBoeHne yueOHoOro mpenmera «MaTemMaTuka» ITOIDKHO
obecrreynBaTh JOCTIDKCHHE Ha YpPOBHE OCHOBHOTO OOIIIero
00pa3zoBaHUs CJHSAYIOIUX JIMYHOCTHBIX, METAMPEJIMETHBIX |
MPEIMETHBIX 00Pa30BaTCIILHBIX PE3YyJIbTATOB:

JMMHOCTHbIE PE3Y/IbTATbI

JIMYHOCTHBIE pe3ynabTaThl OCBOCHHUSI MPOTPaMMbl Yy4eOHOTO
npeaMera «MaTemMaTUKa» XapaKTepU3yIOTCs:

MaTpmMoTMuecKoe BOCMMTaHME:

OpOSIBJICHHUEM HMHTEpeca K HOpOUJIOMY W HACTOSLIEMY
poccuMicKOM MaTeMaTUKH, LEHHOCTHBIM OTHOILIEHHEM K
JOCTHIKEHUSIM POCCHUUCKHUX MAaTE€MAaTUKOB W POCCHUUCKOM
MaTe€MaTUYCCKOM IIKOJbI, K UCIIOJIB30BAHUIO dTUX JOCTHUKCHHUU
B IPYTUX HayKaX U MPUKIAIHBIX chepax.

Fpam,anCKoe M OYyXOBHO-HPaBCTBEHHOE BOCMUTAHUE!

TOTOBHOCTBIKO K BBIIIOJITHCHUIO O6H3aHHOCTeI>i rpaxxagaHuHa H
peanm3anmuu e€ro mpaB, IMPEJICTaBICHHEM O MaTeMaTHYCCKUX
ocHOBax (PYHKIIHOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU,
npoleayp TpakJIaHCKOro oomiecTBa (BBIOOPHI, ONPOCHI U TIp.);
TOTOBHOCTBIO K OOCYXXACHUIO dTHYCCKUX IIPOOJIEM, CBSI3aHHBIX
c OPaKTHICCKUM MIpUMEHECHUEM JTOCTWDKCHHUU HayKH,
OCO3HAaHUEM BaXXHOCTHU MOPAJIIbHO-3THUYCCKHUX TMPUHIMUIIOB B
AEeSITENbHOCTHU YUEHOTO.

TpyaoBoe BocnuTaHUe:

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCIICHUHN ITPAKTHUICCKUX
3ajlay MaTeMaTUYeCKOU HAIIPABIIEHHOCTH, OCO3HAHUEM BaKHOCTH
MaTEMAaTHYECKOr0 0OOPa30BaHUs HA MPOTSHKEHUN BCEHN KU3HU IS
ycrnenrHod mpogecCuoHaIbHON AeITeJIFHOCTH U PAa3BUTHEM
HEOOXOJUMBIX YMEHHUI; 0CO3HAHHBIM BHIOOPOM H ITOCTPOCHUEM
WHJIMBUIYyaJIbHOW TPAEKTOPUU OOPA30BAHUS U KHU3HEHHBIX
IIJIAHOB C y‘-IéTOM JJUYHBIX UHTEPECOB U O6H_IeCTBeHHBIX
MOTPEOHOCTEH.

JcTeTMyecKoe BOCMMUTaHUE:

CIIOCOOHOCTBEO K  OMOIIMOHAJIBHOMY M  DCTETHYECKOMY
BOCHPHUSITUIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, peIIeHUuH,
paccyXaeHui; YMEHHIO BHUJICTh MaTEeMaTHYCCKHUEC
3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTM Hay4YHOro No3HaHUA:

OpHUCHTaIIMel B IEATCIHHOCTH HAa COBPEMEHHYIO CHCTEMY



HAyYHBIX IPEACTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI 4YEJIOBEKAa, IPUPOABI M OOIIecTBa, ITOHUMaHHUEM
MaTeMaTU4YEeCKOM HayKH Kak cepsnr YeJI0BEYECKOU
NESITEIBHOCTH, J3TanoB €€ pasBUTASA W 3HAYUMOCTH JUISA
pa3sBUTHS LUBUWIU3ALUW; OBJIAJEHHUEM S3BIKOM MAaTE€MaTHUKH U
MaTeMaTH4YeCKON KyJIbTypOM KaK CpeACTBOM IIO3HAHUS MHUPA;
OBJIAJIEHUEM TIPOCTECUIIMMH HaBBIKAMH MCCIESO0BATEIBCKOMN
JESATEJIBHOCTH.

dusndeckoe BocHUTaHHE, POPMUPOBAHKE KYJIBTYPHI 37I0POBbS H
AMOIMOHAIBHOTO OJIarOTIOTY Y S

TOTOBHOCTBIO TIIPUMEHSTh MaTeMaTU4YECKHE 3HaHHUS B
HHTEpecax CBOETO 340POBbs, BEACHUS 3J0POBOro o0pas3a >KH3HU
(3mopoBOoe THTaHWE, COATAHCHPOBAHHBIM PpEXHUM 3aHATHH U
OoTAbIXa, perynsapHas (puznueckas aKTHUBHOCTB);
c(hOpMHUPOBAaHHOCTBIO  HaBBIKAa pedIeKCHUH, NPU3HAHUEM
CBOETO TIIpaBa HAa OWIMOKY ¢ TakKOro »>K€ IIpaBa Jpyroro
4JeJIoBeKa.

JKoNorMyecKoe BOCMMUTaHME:

OpUeHTaMel Ha MPUMEHECHHE MAaTeMAaTHYCCKUX 3HAHHUW IIst
pelreHus: 3aga4d B O0JIACTH COXPAHHOCTU OKpY>Karolieil cpensl,
TJIaHUPOBaAHUA IIOCTYIIKOB " OILICHKHA HUux BO3MOXHBIX
MOCJICACTBUUA  JJIsi  OKpy»Karouled  cpeipl;  OCO3HaHHEM
riao0aabHOr0 XapakTepa dKOJOTMYECKHUX MpoOJieM U myTed Hux
peueHus.

JIM4HOCTHbIE pe3yaibTathl, o6ecneqMBa+ou4me ajiantaumio 06y‘|a}OUJ,eFOCF| K
M3IMEHAKLLUMMCA YCNIOBUAM coumaanoﬁ n I'IpMpO,D,HOI‘/] cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEOIPENEIEHHOCTH,
IIOBBILLIEHUIO YPOBHS cBoeit KOMIIETEHTHOCTH qepes
IIPAKTUYECKYI HESATEIbHOCTh, B TOM YHUCJIE YMEHHUE YYUTHCS Yy
IPYTHUX JI0JIeH, MPUOOpEeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBBIC
3HAHUS, HABbIKU U KOMIIETEHLIMHU U3 OIIbITA APYTHUX;

HEOOXOJAMMOCTbI0O B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM
ynciie GopMyJIMPOBATh UIEH, ITOHSTHS, THIIOTE3bl 00 00bEKTax u
SIBJIEHUSIX, B TOM 4YMCJI€ paHee HE W3BECTHBIX, OCO3HaBaThb
neuIUTEl  COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH,
IIJIAHUPOBATb CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HaBaTh CTPECCOBYIO CUTYyaIHUIo,
BOCHPUHHUMATH CTPECCOBYIO CUTYaIIMIO KaK BBI30B, TPEOY IO
KOHTPMEP, KOPPEKTUPOBATh NPHUHUMACMBbIC pPCLICHUA U
neiictBusi, (popMynmpoBaTh M ONEHUBATH PHUCKA U
MOCIEeACTBUsI, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3Y/IbTATDI



MeTtanpenMeTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI YIEOHOTO
npeameTa «MaremaTuka XapaKkTePU3yIOTCs OBJIaJICHUEM
YHUBEPCANbHBIMU no3HasamMeAbHbIMU delicmeuamu,
YHUBEPCANbHBIMU KOMMYHUKAMUBHbLIMU  Oelicmeusmu U
YHUBEPCANbHBIMU PE2YAMUBHBIMU OelicmausaMu.

1) YHusepcaavHble nosHasameavHvle deticmeus
obecneuusaiom  gopmuposaHue  6asz08bIX  KOZHUMUBHBIX
npoyeccog obyuarwuxca (oceoeHue Memodo8 NO3HAHUSA
oKpYHCarowe2o mupa; npumeHeHue N02UHecKuUXx,
uccnedosamensvckux — onepauull, ymewuii pabomamsv ¢
ungopmayuetl).

basoBble nornyeckue ,Cl,el‘;iCTBMFII

1 BBIABIATH M XapaKTEepHU30BaTh CYIIECTBEHHbIC IPU3HAKHU
MaTeMaTUYECKUX OOBEKTOB, NMOHSITHH, OTHOUICHHUU MEXIYy
NOHATUSIMH; (POPMYJIMPOBATH  ONPENACICHUS  MOHATHH;
yCTaHaBJIMBAaTh CYLISCTBEHHBIH MpPU3HAK KJIacCUPHUKALINH,
OCHOBAaHHUsI JUIsi OOOOWIEHUSI W CpaBHEHUs, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

2 BOCIpUHUMATH, ¢OpMyJHpOBaTh U  NpeoOpa3oBBIBATH
CYXXJZICHHS: YTBEPIAHUTEIbHBIE W OTpPHUIATEIILHBIC, SIUHUYHbBIC,
JacTHBIE U OOIIHE; YCIOBHBIC;

BBISIBIISITH MaTeMaTHYE€CKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
nporuBopedrss B (akTax, HJAHHBIX, HAOJIOJACHUIX U
YTBEPXKIACHUSIX; TIpejularaTb KPUTEPUU MJIs1  BBISIBICHUSI
3aKOHOMEPHOCTEH U IIPOTUBOPEUHN;

4 fAeymaTh BBIBOJBI C HCHOJB30BAaHHEM 3aKOHOB JIOTHKH,
JIe Ty KTUBHBIX u WHJTYKTHBHBIX YMO3aKIJIIOYCHUH,
YMO3aKJIIOUEHHUI O aHAJIOTUH;

5 pa30upaTh JOKa3aTeJIhCTBA MAaTEMAaTHYECKUX YTBEPKIACHUH
(mpssMble W OT TIPOTHBHOTO), IIPOBOJUTH CAMOCTOSITEIHFHO
HECJIO)KHBIE  JOKa3aTeJIbCTBAa  MaTeMaTHYecKHX  (hakToB,
BBICTpaMBaTh  apryMEHTAIdIO, IPUBOJAWTH IPUMEPHl U
KOHTPIIPUMEPHI; 0OOCHOBBIBATHE COOCTBEHHBIE PACCYKICHHS;

6 BBIOMpaTh CIoco0 pemreHus y4deOHOW 3amadm (CpaBHHBATH
HECKOJIbKO  BapuWaHTOB  pelieHusi, BbIOuMpaTh  Haubosee
MOAXOASIIUA ¢  y4E€TOM  CaMOCTOSTEIbHO  BBIAECICHHBIX
KPHUTEPHEB).

w

basoBble MCCaeAOBaTENbCKME AEMCTBUA:

1 HWCIOJIb30BaTh BOIIPOCHI KaK HCCIICIOBATCIBCKUN HHCTPYMCHT
MMO3HAHUS; dopmympoBaTth BOTIPOCHI, dukcupyronme
MIPOTUBOpEYHE, MPOOJIEeMy, CaMOCTOSTEILHO YCTaHABIMBATH
HCKOMOC U JJaHHOE, (G)OPMHUPOBATH THIIOTE3y, ApT'YMCHTHPOBATh
CBOIO MMO3UIIHID, MHCHHUE;

2 IMIPOBOJUTH IIO CaAMOCTOATCIBHO COCTABJICHHOMY ILJIaHY



HECJIOXKHBII 3KCIIEPUMEHT, HEOOJIBIIOE HCCICJOBaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIY COOOI;

3 CaMOCTOSITEIIFHO (POPMYyIUPOBATE OOOOIIEHUS W BBIBOABI IO
pe3yibTaTaM NpPOBEAEHHOTO HAOJIOICHUS, HWCCICIOBaHUA,
OLICHMBATh  JIOCTOBEPHOCTH  IIOJYYEHHBIX  PE3yJIbTaTOB,
BBIBOJOB 1 OOOOIIEHHIT;

4 TIPOTHO3MPOBATH BO3MOXKHOE pa3BUTHE IMIpOIlecca, a TakKXe
BBIIBUTATh IPEAIIOJIOKECHUSI O €ro pa3BUTHH B HOBBIX
YCIOBUSIX.

Pa6oTta c MHMOpMaLmeNn:

1 BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(MOPMALHH,
JTaHHBIX, HEOOXOIHMMBIX JUIS PELICHUs 3aJauH;

2 BBIOHPATH, aHaJIM3UPOBATh, CHUCTEMaTU3UPOBATh "
WHTEPHPETHPOBATh HH(OOPMAIUIO Pa3IWYHBIX BHIAOB U (GopM
MpeACTaBICHUS;

3 BeIOMpaTh  ¢GoOpMy  TOpeAcTaBICHUS  HWHPOpMaIUH ©
WJUTIOCTPUPOBATh pellaeMble 3aJlauyd CXeMaMH, JuarpaMMaMH,
UHOM rpa)MKON M UX KOMOHUHAIUSIMU;

4 OIEHUBaTh HaASKHOCTh HWHOOpPMAUMKU TIO0 KPHUTEPUSIM,
MPE1I0KSHHBIM YYHUTEIIeM 158)071 chOpMyITUPOBAHHBIM
CaMOCTOSITEJIBHO.

2) YHusepcaabHble KOMMYHUKaMuUEHbbLe delicmsus
obecneuusarom c@opMupo8aHHOCIb COUUANBHBIX HABBIKOB
obyuarwuxcs.

O6Lenue:

1 BOCIIPUHUMATH U (POPMYITHPOBATH CY>KICHHUS B COOTBETCTBUH C
yYCIOoBUAMHU W LECIAMU O6IIIeHI/I$I; SICHO, TOYHO, TpaMOTHO
BBIpQXXaTh CBOIO TOYKY 3PEHHUsI B YCTHBIX W NHCBMEHHBIX
TEeKCTax, [aBaTh IOSICHEHUsI 110 XOJy peUIeHHus 3ajJiavu,
KOMMEHTHUPOBATh IIOJIyUEHHBIN pEe3yJbTarT;

2 B Xxoue OOCyXJeHHWsl 3aJaBaTh BOIIPOCHI II0 CYIIECTBY
oOcyxmaeMoOll TeMbl, NpoOJIeMBbl, pemaeMoil 3ajaayw,
BbICKAa3bIBaTh Hnacu, HaCJICHHBIC Ha IIOMCK PCIICHUA,
COIIOCTAaBJISITH cCBOMU CYXICHHUA C CYXKACHUAMHU Apyrux
YYaCTHHKOB JHajiora, OOHapy»>XMBaTh pa3jIM4le MU CXOJICTBO
NO3ULIMI; B KOPPEKTHOU dopme dopMmynupoBaTh
pa3HoTrIacusi, CBOM BO3PaXCHUS;

3 OPEJCTaBIISITh PE3yJIbTaThl PEUICHUs 3aJlayd, DKCIEPHUMEHTA,
HWCCIICIOBAHUS, TPOEKTAa; CaMOCTOSTEIBHO BBIOWpaATh dopmart
BBICTYIJICHUSI C y4€TOM 3alad Ipe3CHTAud U OCOOEHHOCTEH
ayJIUTOPUH.

CoTpyaHnyecTBo:



1 TIOHUMAaTh W HCOOJB30BAaTh NPEUMYNIEeCTBAa KOMaHIHOW H
WHIUBUIAYAIbHONW  paboThl IIPU  PCUICHUM  YYCOHBIX
MaTeMaTHYeCKHUX 3ajad; NPHHUMATh IIedb COBMECTHOU
IESITEIbHOCTH, TUIAaHHUPOBATh OPTaHU3aIlHI0 COBMECTHOH
paboThl, pacopeneyiasaTh BHABI padOT, JIOTOBapUBATHCS,
00CyKIaTh MPOIECC U Pe3yiabTaT padoThl; 0000maTh MHCHHS
HECKOJIbKUX JIFOJICH;

2 y4acTBOBaTh B TPYHOIIOBBIX (opMax padoTel (0O0CYXIacHWUSI,
OOMEH MHCHUSIMU, MO3TOBBIC MITYPMbI U Jp.); BBIIOJHSTH
CBOIO YacTh pabOTHl W KOOPAWHHPOBATH CBOM ICUCTBHUA C
IPYTUMH WICHAMH KOMAaH[IBI; OIICHWBATh KadeCTBO CBOETO
BKJIaJ1a B OOIIMH MPOAYKT IO KPUTEPHUIM, CHOPMYIIUPOBAHHBIM
ydJyaCTHUKaMU BSaHMOHeﬁCTBHﬂ.

3) YuusepcanvHole pe2yasamueHsLe deiicmeus
obecnevusarm @GopMuUpOBaAHUE CMbICAOBBIX YCMAHOBOK U
HCUSHEHHDBIX HABBIKO8 AUUHOCTU.

CaMOOPFaHM3aLIMF|Z

1 CAaMOCTOSATEIBHO COCTABIISITH IJIaH, aTOPUTM PEIICHUS 3aJIadu
(WM ero 4YacTh), BBIOHMpATh CIIOCOO peHieHUusT ¢ y4EToM
UMCIOIIUXCSI PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BapHUaHTHl pPEIICHUN C
y4ETOM HOBOU MHGPOPMAIUH.

CaMOKOHTpOb:

1 BJIQZIETHh CIIOCOOAMM CaMONIPOBEPKH, CAMOKOHTPOJIS IpoIlecca
U pe3yabTaTa pelIeHus] MaTeMaTH4ecKoN 3a7adu;

2 TpeaBHAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTBH NIPH
peLIeHNH 3aJadd, BHOCUTH KOPPEKTHUBBI B [AESITEIBHOCTH Ha
OCHOBE HOBBIX  OOCTOSTENLCTB, HAWJACHHBIX  OMIMOOK,
BBISIBJIEHHBIX TPYJAHOCTE;

3 OIEeHHMBAaTh COOTBETCTBHUE  pe3yJibTaTa  JEATEIBHOCTH
IIOCTABJIICHHOW TII€JIM M YCIOBHUSAM, OOBSICHSITH NPHUYHUHBI
JOCTHIKEHUSI MJIM HE JOCTWIKEHUsS I1eJIM, HaXOJIHUTh OIIHOKY,
J1aBaTh OLICHKY ITPUOOPETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3Y/IbTATbI

IIpenmeTHBIe pe3ynbTaThl ocBoeHHs IlpmMmepHOI paboueit
MIPOTpPaMMBbI 110 MaTeMaTHKE PEJICTABIICHBI 110 TogamM oOy4YeHus B
CIEQYIOMINX pa3jeiaX MporpaMMbl B PaMKaxX OTAEIbHBIX KypPCOB:

B 5—6 kiaccax — kypca «Maremaruka», B /—9 kiraccax —
KypcoB  «Anrebpa», «l'eomerpusi», «BeposTtHocts U
CTaTUCTHUKA».

PasBurue JIOTUYCCKUX HpeHCTaBHCHI/Iﬁ 58 HaBBbIKOB
JIOTUYCCKOTO MBIIIJICHUA OCYIICCTBIIACTCA Ha HPOTSAXKCHUHN BCEX
JICT 06y‘{CHI/I$I B OCHOBHOM MIKOJIC B paMKax BCEX Ha3BaHHBIX



KypCOB.

TIpenrmosmaraercsi, 9TO BBIIIYCKHHK OCHOBHOM IIKOJBI CMOYET
CTPOUTH  BBICKA3bIBAHHUSI W  OTPHUI[AHHUS  BBICKa3bIBAaHUU,
pacrio3HaBaTh  HCTHHHBIC HW  JIOKHBIC  BBICKAa3bIBAHUS,
MPUBOJAUTH NIPUMEPHI U KOHTPIIPUMEPHI, OBJIAJICET MOHSITHUSIMHU:
ornpenesieHrue, aKchuoma, Teopema, [A0Ka3aTelIbCTBO — U
HAYYUTCsI HCOOJB30BaTh WX NPU BBIIOJIHCHUH YYCOHBIX U
BHEYYCOHBIX 3a1ad.

PABOYASl NTPOTPAMMA YYEBHOI'O KYPCA «MATEMATUKA».
5-6 KJTACCh

LEAN U3YHEHMA YHEBHOI O KYPCA

ITpnopurerHbiMu nensiMmu  oOydYeHUsT MaTeMaTHke B 5—O6

KJjaccax sIBISIFOTCS:

1 mponoJpkeHrne (GOPMHPOBAHUS OCHOBHBIX MaTEeMaTHYECKUX
MOHSITHI  (YWCIO, BEIWYMHA, TeoMeTpudeckas ¢urypa),
oOecrneynBalOINX MNPEEeMCTBEHHOCTh M IEPCIEKTHBHOCTD
MaTeMaTHYECKOr0 00pa30BaHUs O0yUAIOIINXCS;

2 pa3BUTHE HWHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH

06yqa101_ul/1xc;1, Mo3HaBaTCIbHOU AKTHUBHOCTH,
HUCCIICA0OBATCIIBCKHUX yMeHHﬁ, HUHTEpECa K HU3YYCHUTIO
MaTCEMAaTHUuKH;

3 mMOoJBEACHUE OOYyYaroIInuXcsi Ha JOCTYITHOM [JIsSI HUX YPOBHE
K OCO3HAaHUIO B3aMMOCBSI3U MaTEMaTHKHU U OKPYKAIOLIETO
MHDPAa;

4 bopmupoBanue (pyHKIMOHATBHOM MaTeMaTUYEeCKOM
rPpaMOTHOCTH: YMEHHUSI paclio3HaBaThb MaTE€MaTHYECKHUE
OOBEKTBI B pCaAJIbHBIX JKU3HCHHBIX CHTYalHUsIX, HPUMCHSITH
OCBOEHHbIE YMEHUS ISt peuieHus OpaKTUKO-
OPUEHTHUPOBAHHBIX 3ajJlad, HWHTEPIIPETUPOBATH IOJIyUYECHHBbIE
pe3yabTarhl u OLIEHUBATh ux Ha COOTBETCTBHE
OPaKTUUYECKOU CUTYyalluH.

OCHOBHbBIC JIMHUU COACPIKaHHUSI Kypca MaTeMaTHKd B 5—6
Kilaccax — apudMeThdyeckass W TeOoMeTpuYecKasi, KOTOPbIe
pa3BHUBAIOTCs  NapajuiedbHO, KaXKJaasi B  COOTBETCTBUM C
COOCTBCHHOM JIOTHUKOM, OJHAKO, HE HE3aBHUCHUMO OJIHA OT JIPYTrOW,
a B TECHOM KOHTAaKTe€ M B3auMoJAeWcTBUHM. Takxke B Kypce
OPOUCXOAUT  3HAKOMCTBO C  DJJIEMEHTaMH anreOpsl u
OMNUCaTEeIbHOU CTATUCTHUKHU.

N3yuenne apupmMeTHdeckoro MaTepHajia HaYWHACTCI CO
cUcTeMaTHU3allud W Pa3BUTHUSI 3HAHUW O HATypaJbHBIX YHCIIAX,
HOJY4YEHHBIX B HavyaJabHOU IIKOJIE. Ipu 3TOM
COBEPIIECHCTBOBAHUE BBIYHCJINTEIBHOMU TEXHUKU u
opmupoBaHme HOBBIX TEOPETHYECCKHX 3HAHUH COUYETACTCS C
pa3BUTHEM  BBIYMCIMUTEIBHON KyJIbTYpbl, B YacTHOCTH C



oO0ydeHHEeM NOpPOCTESHIIUM TpUEMaM NOPHUKUAKA W OICHKH
pe3yJbTaTOB BbIYMCIAEHUN. I3ydyeHue HaTypaJlbHBIX YHCEN
mpojmokaeTcss B 6 Kilacce 3HAaKOMCTBOM C  HadaJlbHBIMU
TMOHSATHSIMATCOPUH ACITUMOCTH.

Jpyroit KpymHBIHA OJIOK B cOAEepKaHUHU apu(PMETHICCKON JTMHUH
—9T0 Apobu. Hayano u3ydeHUs: OOBIKHOBEHHBIX U JIECSITHUYHBIX
IpoOeii OTHECEHO K 5 KJacCcy. DTO MEpPBBIA ATalml B OCBOCHUU
IpoOeii, Korga IMPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJCSIMHU,
MOHSITUSIMU TeMbl. [Ipu 3TOM paccMOoTpeHHEe OOBIKHOBEHHBIX
pobeit B moJIHOM 00bEME NPEAIIECTBYET U3YUCHUIO IECITUIHBIX
IpoOeii, YTO IIeJIeCO00Pa3HO C TOYKHU 3PCHUS JIOTUKU H3JIOKCHUSI
YUCIOBOW JIMHWH, KOTAa IIpaBWJIa JICUCTBUA C NECATUIHBIMHU
pOOSIMH MOYHO OOOCHOBaTh Yy’>K€ HM3BECTHBIMH aJrOPHUTMaMU
BBIIIOJTHCHHUSI ~ AcHCTBHU C  OOBIKHOBEHHBIMH  JIPOOSIMH.
3HAKOMCTBO C JICCSITUIHBIMHU NPOOSIMHU PACIIUPUT BO3MOXKHOCTHU
AJIs1 ITOHHWMAaHUS O6y‘IaIOHlI/IMI/ICH IPpUKIAAHOTO MNPUMCECHCHHUA
HOBOW 3allMCH NOpH U3YYSHUH JOPYTUX TIPEIMETOB H IIpH
MMPaKTUIESCKOM HCITOIb30BaHNH. K 6 Kiaccy oTHec&H BTOPOIf Tam
B HW3y4YeHHHU JpoOeil, TIJe IPOUCXOJUT COBEPIICSHCTBOBAHUE
HaBBIKOB CpaBHCHHUsSI M IpeoOpazoBaHus JApoOei, OCBOeHHE
HOBBIX BBIYHCJIUTEIBHBIX aITOPUTMOB, OTTAYHMBAHUE TEXHUKH
BBIUYMCJICHUI, B TOM YMCJI€ 3HAUYE€HUI BBIPAXKECHHUM, COJIEepKaALIUX
1 OOBIKHOBEHHBIC, M NIECATUYHBIE IPOOH, YCTAHOBJICHHE CBs3eil
MEXXJIy HUMH, PACCMOTpPEHHUE MTPUEMOB pEIICHUS 3a7ad Ha JIPOOH.
B mauwame 6 xiacca TPOHUCXOOUT 3HAKOMCTBO C IIOHSITHEM
MIPOICHTA.

OCOOCHHOCTHIO H3YUCHUS MMOJIOKUTEIBHBIX U OTPUIIATSIBHBIX

HYUCCIT ABIACTCA TO, YTO OHHM TAKXKE MOTYT paccCMaTpuUBaTHCA B
HECKOJIbKO OdTtanoB. B 6 kilacce B Hadaje H3y4YCHUS TEMBbI
«ITonoxkutenpHble W  OTpULIATEIIBHBIE YMCIA»  BBLIEISIETCS
noarema «llenple wyumcima», B pamMKax KOTOPOM 3HAKOMCTBO C
OTpULATCIBbHBIMHA YHUCIIAMH U )IeﬁCTBPISIMPI C ITOJIOXKHUTECIIBHBIMHU U
OTPHIIATEIbHBIMU 4ucIaMU MPOUCXOJIUT Ha OCHOBE
COMEePIKATEJIFPHOTO TOAX0/a. OTO TMO3BOJISIET HA JOCTYIHOM
YPOBHE IIO3BHAKOMUTH ygamuxcs OPaKTUICCKHU CO BCEMHU
OCHOBHBIMM MOHATHUSIMHU TEMBI, B TOM 4YHUCJIE U C IpaBUIaAMHU
3HAKOB IIPH BBINOJHEHUN apudMeTHUYeCcKuX JeicTBuii. 3yueHnue
pamMoHaNbHBIX YHCEJ Ha JTOM HE 3aKOHYHTCS, a Oynaer
MIPOJOJDKEHO B Kypce ajireopbl 7 Kjlacca, 4TO CTAHET CJICAYIOIINM
MIPOXOAOM BCE€X MNPUHUUMNUAIBHBIX BOIMNPOCOB, TEM CaMbIM
pa3meneHue TPYAHOCTEH oOJerdaeT BOCHPHATHE MaTepuala, a
pacmpeneIeHHEe BO  BPEMEHH  CIIOCOOCTBYET  IPOYHOCTH
puoOpeTacMbIX HABBIKOB.

IIpu oOydeHUM peNIeHHuI0 TEeKCTOBBIX 3aJlad B 5—06 Kilaccax
UCTHOJIB3YIOTCS apu(PMETHUECKHE MPUEMBI pemIeHUsA. TeKCTOBBIC



3a7a49M, PEeIIacMble IPU OTPAOOTKE BBIYNUCIHUTEILHBIX HABBIKOB B
5—6 kyaccax, paccmaTpuBalOTCs 3aJla4d CICAYIOLIMX BHUJIOB:
3a7adyd Ha JBWJKEHHE, Ha YacTH, Ha IIOKYNKH, Ha paboTy H
MIPOM3BOANTEILHOCTh, HAa MPOLEHTHI, HAa OTHOWICHUS WU
nporopuuu. Kpome Toro, oOydaromuecss 3HAKOMSITCS C
npuéMaMH pelIeHHsl 3ajiad 1epedopoM BO3MOXKHBIX BapUaHTOB,
ygatrcs paboTaTe ¢ wmHpOpMamued, MmpeacTaBiIeHHON B (opme
TaOJIMIl UJIM JHArpaMM.

B paboueit TporpamMmMe HOpeayCMOTpeHO GOPMHUpPOBAHUE
MIPOIIEAEBTUYECKUX aJireOpanyecKux IIpejcTaBiIeHui. bykBa
Kak CHMBOJI  HEKOTOPOrO 4YHciaa B  3aBUCHUMOCTH  OT
MaTeMaTHYECKOI0 KOHTEKCTa BBOJUTCS IMOCTEIIEHHO. bykBeHHas
CHUMBOJIMKA LIUPOKO HCIOJIb3YETCS MPEXkKIE BCEro Ijs 3alHCH
00mMX yTBEPKACHUHN U MPEIOKEHNH, (POPMYJI, B YACTHOCTH IS
BBIYHCIICHUS T€OMETPHIECKUX BEJINYMH, B KadecTBe
«3aMECTHUTEJIsD) Yucia.

B kypce «Marematukm» S5—6 KJIAaccoB IIpeAcTaBJIEHaA
HarjJasgHas T€OMETpHs, HaIllpaBJIE€HHAasl Ha pa3BUTHE OOpa3HOTO

MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOpakeHwsl,
U300pa3UTEIBHBIX YMEHHH. DTO BaKHBIH d>Tall B HU3y4YCHUU
rEOMETPHH, KOTOPBIH OCYIIECTBISCTCS Ha HarJIs1THO-
NPAaKTUYECKOM ypOBHE, OIIMPAeTCs Ha HarJIsiAHO-OOpa3Hoe
MBIIIJICHUC O6y‘IaIOHII/IXCH. boasmas poJib OTBOJOUTCHA
MPaKTUYECKOI JIeSITEeJIBHOCTH, OIIBITY, 9KCHESPUMEHTY,
MOJICJIUPOBAHUIO. OOyuarommuecs 3HAKOMSITCS c

TeOMETPUYECKUMHU (UTypaMH Ha IUIOCKOCTH U B MPOCTPAHCTBE,
C UX MPOCTSHIINMHU KOHQPUTYpPAIUSIMU, ydaTcs U300pakaTh UX
Ha HEJIWHOBAHHOW M KJIeT4aTOl Oymare, paccMaTpHUBaIOT HX
npocreuiune cBoMcTBa. B  mpoiniecce wu3yueHUsT HaArJIsAHOU
TCOMETpHUHU 3HAHUsI, IOJIyYCHHBIC OOyYalONIMMHUCS B HaYaIbHOU
IIKOJI€, CUCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM M/1AHE

CormacHo ydyeOHOMY IuIlaHy B S5—6 Kjaccax H3ydaeTcs
WHTETPUPOBAHHBIA npeaMer «MaTtemMaTHKa, KOTOPBIH
BKJIFOYaeT  apudMETHYECKUIl  Marepuajl W HaIrJSIIHYIO
TCOMETPHUIO, & TAKIKE MPOIICACBTUYCCKUE CBEICHUS U3 ajIrcOphl,
3JIEMEHTHI JIOTUKH U Havaja OITUCAaTSIIbHON CTAaTUCTHUKH.

V4ueOHBIM TJIaH HAa HW3yYeHHE MaTeMaTHKH B 5—6 Kiaccax
OTBOJAUT HE MeHee 5 yd4eOHBIX YacoB B HEACII0 B TEUYCHHUE
KakJI0To roga o0ydeHus, Bcero He meHee 340 y4eOHBIX 4acOB.
COAEPXAHME YYEBHOrO KYPCA (NO TOAAM OBYYEHMA)S
Knacc

HamypaavHble vucaa u HYyab
HarypansHoe umcno. Psn nHatypanbubix uucen. Yucmo O.
H3o6pakeHrne HATypaJIbHBIX YHCEJ TOYKAMH Ha KOOPJAWHATHOM



(aucmoBoit) mnpsimoli. Ilo3uIMOHHAsT cHUCTEeMa CYHCICHUS.
Pumckast HymMepanusi KaKk HOpUMEP HEIMO3ULMOHHOW CHCTEMBI
cuncienus. JlecatmuHas cucteMa cuucieHus. CpaBHeHHE
HaTypaJbHBIX 4YMCEJ, CPABHEHUE HATypaJbHbIX YHUCEJI C HYJIEM.
CnocoObl  cpaBHeHus. OKpyrJICHHE  HATypajdbHBIX  YHCEII.
Crno)xeHre HaTypaJIbHBIX YHCEJI; CBOMCTBO HYJISI MPHU CIOXKECHUMU.
Brruntanme kak IelcTBHE, OOpaTHOE CIIOKEHHUIO. Y MHOXKCHUE
HaTypaJbHBIX YHCEJI; CBOWCTBA HyJsl W CIUHUIBI IPHU
YMHOXXeHUU. JlejeHue Kak JaelcTBHE, OOpaTHOC YMHOXCHHIO.
KomnonenTsl aeiicTBuii, cBsA3b Mexay HuUMHU. IIpoBepka
pesyieTraTta apudmerudeckoro neiictBusa. [lepemecturenbHOEe H
coyeTaTeJbHOE CBOWCTBA (3aKOHBI) CJIOKEHHUS U YMHOYEHUS,
pacupeneauTebHoe CBOMCTBO (3axoH) YMHO>KEHHUSI.
Hcnonp3oBanue OykB i1 OOO3HAYCHUS HEHU3BECTHOTO
KOMITOHEHTa W 3alUCH CBOMWCTB apu(PMeTHUYECKHX NACHCTBUIA.
Jenutenn W KpaTHBIE YHCIA, PA3JIOKEHHUE HAa MHOXXUTEIIU.
IIpocThie U cocTtaBHbIe umncaa. [Ipu3Haku aeIuMocTy Ha 2, 5,
10, 3, 9. Hdenenue c ocrarkom. CTeneHb C HATypalbHBIM
nokasaTejieM. 3anuch 4YHCJIa B BHAE CYMMBI pa3psaHBIX
ciaraeMbiX. UwucioBoe BbIpakeHuE. BpluncieHue 3HaYeHUU
YUCJIOBBIX BBIPAXKEHUM; MOPSAJOK BbBINOJIHEHUS JCHCTBUH.
HNcnonbs3oBanue IIpu BbBIYUCIICHUAX TEPEMECTUTCIBHOTO H
COYETaTEeNhbHOTO CBOWCTB (3aKOHOB) CJIOKCHHUS W YMHOXXCHUS,
pacnpeneuTeIbHOTO CBOWCTBAa YMHOXKEHHUSI.

Apo6u
IIpencraBinenue o JapoOM Kak CIroco0e 3alucu  4YacT
BEJIMYNHEL. OOBIKHOBEHHBIC poou. ITpaBuibHEIE u

HenpaBWIbHBIE napodOu. CwmemraHHas nOpoOb; MpeAcTaBIICHUE
CMEIIaHHON IpoOM B BHJE HENPAaBUIBHOW ApoOHU M BBIACICHUE
[IeJIOM YacTW 4YHCJia W3 HenpaBWIBHOW apoou. M3o0pakeHue
npobeil ToykaMHu Ha YHMCIOBOM mnpsiMoil. OCHOBHOE CBOWMCTBO
napobu. Cokpamenue apobeiut. IlpuBenenue apoOU K HOBOMY
3HaMmeHaTtento. CpaBHeHue npobeit. Ciio)keHHe M BBIYMTAHUE
npobeil. YMHOXXEHHE W JelieHHe JApoOeii; B3auMHO-OOpaTHBIE
apobou. HaxokaeHne dYacTH [EeIor0 W IEeJIOT0 II0 €r0o YacTH.
Jlecstuanast 3anuck apoodeit. [IpeacrapieHne aecITUHIHON JIpoOu
B BHJE OOBIKHOBEHHOW. I300paxkeHne nAecATHYHBIX JapooOeit
TOYKaAaMH Ha YHACIOBOW mpsMoii. CpaBHEHHE IECATHUYHBIX
apobeii. ApudmMeTndeckne ASUCTBUS C JICCATHIYHBIMUA JTPOOSMU.
OKpyTJICHHUE NSCATUYHBIX TPOOCH.

PeweHue mexcmosgusix 3adau

Pemienue TEKCTOBBIX 3ajlad apUPMETHUYCCKHM CIIOCOOOM.
Pemenue norumueckux 3asad. PenreHue 3as1ady nepedbopom Beex
BO3MOJXHBIX BapuaHTOB. VICIIOJIb30BaHUE NPHU PEUICHUU 3aj1ad
Tabuil U cxeM. PenreHue 3asad, coaeprkamuxX 3aBUCUMOCTH,



CBSI3BIBAIOIIE BEJIWYHUHBI: CKOPOCTB, BpEMs, PACCTOSIHUE;
IIeHa, KOJHMYECTBO, CTOMMOCThb. EJMHHUIIBI U3MEpPEHUs: MaCCHI,
00BéMa, IEHBI; PACCTOSHUSA, BDEMEHH, CKOPOCTH. CBSI3b MEXIY
€IMHUIIAMH U3MEPEHUS Ka)KIOil BEJIIMYMHBI. PelieHne OCHOBHBIX
3ajmay Ha JapoOu. IlpencraBieHue JaHHBIX B BHJE TaOJIHII,
CTONOYATHIX aUarpaMM.

Hazaadnaa ceomempus

Harnsigaele mnpezncraBieHns o ¢Qurypax Ha IUIOCKOCTH:
TOYKa, OpsiMasi, OTPE30K, JIyd, yroJ, JIOMaHas, MHOTOYTOJIbHHUK,
OKpPY’KHOCTh, Kpyr. VYroiua. Ilpsmoi, ocTpbelii, Tymnou u
pa3BEpHYTHIN yribl. [iiMHa OTpe3Ka, METPUUYECKHUE €IMHHULIbI
ANuHBL.  JInuHa  JIOMaHOHW, MNEepPHUMETP  MHOIOYTrOJbHHKA.
HN3mMmepeHne M MOCTPOEHHE YIJOB C MOMOIIBIO TpaHCHOPTHUPA.
Harmsinaele npencraBineHuss o (urypax Ha IUIOCKOCTH:
MHOTOYTOJIBHUK; IPAMOYIOJIBHUK, KBaApaT; TPEYTrOJIbHHUK, O
paBeHcTBe (uryp. HM3o0pakenue ¢uryp, B TOM 4YHCIE Ha
kieTtyatoi Oymare. I[locTtpoeHume koHpUTrypanuii W3 dYacTel
psIMOil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KjeTdaToil Oymare.
Hcnonp30BaHME CBOMCTB CTOPOH M YIJIOB NOPSAMOYTOJBHHKA,
KBajgparta. Ilmomans NpsSAMOYroJbHHKA U MHOTOYIOJIBHUKOB,
COCTaBJICHHBIX M3 MNPSIMOYIOJBbHUKOB, B TOM ducie G(uryp,
n300pakEHHBIX Ha KieTdyaroil Oymare. EnmHHIBI mM3MepeHUs
mromanu. Harmsaaele TpencTaBiIeHUsS O MOPOCTPAHCTBEHHBIX
¢durypax: MNPAMOYTOJIbHBIN napajuieJienunen, KyO,
MHOTOrpaHHUKH. M300pa’keHHe MpOCTEHIINX MHOTOTPAHHHUKOB.
Pa3BépTku kybOa wu mapamnenenunena. Co3maHue Mopenen
MHOTOTPaHHHUKOB (M3 Oymarw, MpOBOJIOKH, IUIACTHIIMHA W JIp.).
O0BEM MPSIMOYTOJIBHOTO Mapajulesienuiena, kKyoa. EmxuHus
U3MepeHus: oobéma.

6 knacc

HamypaavHule uucaa

Apudpmernueckne AercTBus c MHOT'O3Ha4YHBIMU
HaTypaJlbHBIMHAU YUCJIaMH. YuciaoBbie BBIPpAXCHUA, TIIOPAAOK
JIeWCTBUI, HCIIOJB30BaHHE CKOOOK. lcmonp3oBaHme mnpu
BBIUHCIECHUAX MNEPEMECTUTEIIBHOIO U COYETAaTEIbHOIO CBOMCTB
CJIOKCHUA Hu YMHOXCHUA, pacupeacanTCIIbHOTO CBOMCTBA
yMHOXKeHUs1. OKpyriaeHue HaTypalabHbIX uucen. Jleaurenu u
KpaTHBbIE YHCJIIa; HAUOOJIBIINI OOIINN AeInTesIh 1 HaUMEHBIIIEE
obmiee kpaTtHoe. JleTuMOCTh CyMMBI B pou3BeieHus. Jlemenue ¢
OCTaTKOM.

/Ipoou

OObIKHOBEHHAst  JpoOb,  OCHOBHOE  CBOMCTBO  JpoOw,
cokpalieHue apoo6eil. CpaBHEHHE W YHOPSAOYMBAHHUE IPOOCH.
Pemenne 3ama4 Ha HAXOXKAEHNUE YACTH OT LIEJIOT0 U IIEJIOTO IO €TO



gacTu. JIpoOHOE 4uciio Kak pe3ynbTar aeneHus. [IpencraBieHue
JCCATUIHON APOOU B BHUJC OOBIKHOBECHHOM NPOOU U BO3MOXKHOCTH
MIPEACTABIICHNUS OOBIKHOBEHHOW HIpOOM B BHUIEC ICCITHIHOM.
JlecaTnaHbie Ipoou u MeTpHuYecKas cucTeMa Mep.
ApudmeTrnyecKkue JICUCTBUST W  YHCJIOBBIC BBIPAXKCHHUS  C
OOBIKHOBCHHBIMU H  JICCATUYHBIMU  JpoOsiMu. OTHOIICHUE.
Jlenmerrne B JaHHOM OTHOIICHHHU. MacmTad, TIPOIOPIIHS.
Ilpumenenue npomopuuil mnpu pemeHun 3axad. [loHsTue
npolieHTa. Belurncienue npoueHTa OT BEeJIUUYUHBI U BEJIIUYUHBI 10
e€ TIpoleHTY. BBIpa)keHHE IPOIEHTOB MIECATUIHBIMH IPOOSIMHU.
Pemrenme 3amad Ha TIpOLICHTHI. BrIpakeHHe OTHOIICHUS! BEITUIWH
B OPOIIEHTAaX.

IToaodxcumenvHble U omMpuyamenbHble HuUCAA

ITonoxutensHBIe U OTpULIATENbHBIC umcaa. llernsle ywucna.
Monyne 4wnciia, TeOMETpHUYECKasi HMHTEPIPETALUS MOIYJIS
qucnaa. l3o0paxeHHe dYHcCel Ha KOOPAMHATHOM MOPsIMOM.
Yuciossle npomMexxyTku. CpaBHeHUE uncesl. ApudmMerudeckue
JCHUCTBUSI C MOJIOKUTEJIBLHBIMHU W OTPUIATEIBHBIMH YHCIAMHU.
[IpsimoyronpHass  cucremMa  KOOPAMHAT  Ha  INIOCKOCTH.
KoopauHaThl TOYKM Ha IUJIOCKOCTH, abcumucca W OpJuHAaTa.
INTocTpoenune Touek u GpUTyp Ha KOOPAMHATHON IIIOCKOCTH.

ByxeeHHble @blpadiceHus

IIpumenenue OyKB Ast 3a0UCH MaTeMaTU4YEeCKHUX
BBIp@XKCHUU ™ mpemioxeHnii. CBoWCTBa apu(PpMETHUYESCKHX
aeiicTBuil. ByKBEHHbIE BBIPaXXEHHUSI U UYMCIIOBBIE IIOJCTAHOBKHU.
BykBeHHBIE paBEHCTBA, HaXOX/ICHHE HEU3BECTHOTIO KOMIIOHEHTA.
Dopmyinel; GOpMyIIBI IEpUMETPa U TUIOMIAJAH MPSIMOYTOJIBHUKA,
KBajgpaTa, 00b€Ma napajuiejenunena u Kyoa.

PeweHue mexkemosuix 3adau

Pemienue TEKCTOBBIX 3ajlad apUPMETHUYECKHM CIIOCOOOM.
Pemenue norumueckux 3asad. Pemnrenue 3as1ad nmepedbopom Becex
BO3MOJXXHBIX BapWaHTOB. PemeHue 3azad, coaep Kamux
3aBHCHUMOCTH, CBSI3bIBAIOIIMX BEJIMUYHUHBI: CKOPOCTBH, BpeMs,
paccrosinue; 1eHa, KOJINYECTBO, CTOHUMOCTB;
MPOU3BOJAUTEIBHOCTh, BpeMsi, O0BEM  pabdoThl. EauHUIIEI
U3MEpPEHUsI: MacChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHHU,
ckopoctu. CBsI3b MEXAYy €IUHULAMHU U3MEPEHHUS KaxXI0u
BEJIMYUHBI. PemeHne 3amad, CBsSI3aHHBIX C OTHOIICHHEM,
MIPONOPIUOHAIFHOCTHIO  BEIIMYWH, IPOICHTAMH;,  pCEIICHHEC
OCHOBHBIX 3aJlay Ha JApoOu U mporueHThl. ONeHKa U NMPUKUIKA,
okpyriieHue pesyabsrara. CocTraBieHrne OyKBEHHBIX BBIpaKeHUN
IO YCIOBHUIO 3amadu. lIpencTraBieHWE MTaHHBIX C TTOMOIIBIO
Tabnuy w gumarpamMm. Cron04daThie OuUarpaMMbl: YTCHHUE W
noctpoenue. UTeHne KPpyroBbiX JTUarpamMm.



Hazasadnasn ceomempust

Harnsgaeie mnpeacrtaBieHUss O @QUrypax Ha TUIOCKOCTH:
TOYKa, IpsAMasi, OTPE30K, Jyd, yTroJl, JoMaHasi, MHOTOYTOJILHUK,

4eThIPEXYTONbHUK, TPEYTrOJbHUK, OKPY>KHOCTb, KpYyT.
B3amMmHOEe pacrionoxeHue AByX INIPSAMBIX Ha IIJIOCKOCTH,
napajyiedbHbIE  IIPSIMBIC,  IIEPHEHIAUKYJSPHBIC  IIPSAMBIC.

N3mepeHune paccTossHUI: MEXIy ABYMs TOUKaMH, OT TOYKHU J0
OpsIMOM; IJIMHA MaplIpyTa Ha KBagpaTHOU ceTrke. MI3MepeHue u
IIOCTPOEHUE yIJIOB C I[OMOIILIO  TpaHcHmopTupa. Buasl

TPEYTOJIbLHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJILHBIH,
TYIOYTOJIbHBIN; paBHOOEIPEHHBIIA, PaBHOCTOPOHHUM.
YeThIpEXyTrojabHUK, HPpUMEPBI 9eThIPEXYTOIBHUKOB.

[IpsiMOyTOIBPHUK, KBaJpaT: HCHOJB30BAaHHUE CBOWMCTB CTOPOH,
yrjioB, auaroHainei. M3oOpaxeHue reoMeTpuueckux QGuryp Ha
HEJIMHOBAHHOII OyMare ¢ HCHOJBb30BAHUEM IMUPKYJIS, JIMHEHKH,
yYroJibHuKa, TpaHcrnoptupa. [loctpoenus Ha kierdaTtoil Oymare.
I[Tepumerp MHOTOyTOJNIBHHUKA. IloHsiTHE TLIOmMEAMM (QUTYDHI;
eOUHUIIBI M3MepeHus miromanu. [IpubnamkéHHoe H3MepeHHe
mromtanu ¢Guryp, B TOM YHCIE€ HA KBaJpaTHOW CETKe.
[Tpubnam>xéHHOEe H3MEpeHHe JIMHBI OKPY>XHOCTH, IUIOLIaAN
Kkpyra. CumMMmeTpusi: II€HTpajibHasi, OcCeBasi MU 3epKaJibHas
cumMmerpun. Iloctpoenme cummeTpudHbIX (uryp. Harisinabie
NpeaCcTaBICHUS o IPOCTPAHCTBEHHBIX (urypax:
napajjieJIenunesn, KyO, Ipu3Ma, OUpamMuia, KOHYC, IIMIJIHHJD,
map u cdepa. MHM3o00pakeHMEe NTPOCTPAHCTBEHHBIX (QHUTYD.
I[Tpumepsl pas3BEPTOK MHOTOTPAHHHUKOB, LMIWHApPA W KOHYca.
Co3nanue Mojiesield NMpOoCTpaHCTBEHHbIX ¢uryp (u3 Oywmarm,
MIPOBOJIOKH, IUIaCTUIMHA WU 1p.). [loHsitne o0BEMA; eTMHUIIBI
U3MEPEeHUs o6BéMma. O0BéM IPsIMOYTOJIBHOTO
napajuiesenuriesia, Kyoa.

MJIAHMPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHUA PABOYEN
MPOrPAMMBI KYPCA (MO ro4AM OBYYEHMA)

OcBoenune yueOHOro kypca «MaremaTtnka» B 5—6 Kiraccax
OCHOBHOHM  MIKOJIBI  JOJDKHO  o0OecneuuBaTh  JIOCTH)KEHHE
CIIeIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJILTATOB!

5 knacc

Yucaa u svruucaenus

1. IloHnMaTh ¥ MpaBUILHO yNOTPEOJISITh TEPMUHBI, CBSI3aHHBIE C
HaTypajJbHBIMHU YHCJIAMH, OOBIKHOBEHHBIMH M JE€CATHUYHBIMU
ApOOSIMU.

2. CpaBHHBAaTP H YyHNOPAAOYMBATH HATypallbHBIE dYHCIHA,
CpaBHMBaTh B IPOCTCHIINX CciydasiXx OOBIKHOBEHHBIC JpOOH,
JICCSITUYHBIC IPOOH.

3. COOTHOCHUTH TOYKY Ha KOOpPJMHATHOW (YMCIOBOW) IPSIMOMl ¢



COOTBETCTBYIOIIMM €M YHCIOM H H300pakaTh HaTypajbHBIC
YHCJIa TOYKAaMHU Ha KOOPJMHATHOW (YMCIOBON) IPSIMOIA.

4. BpimonHsTe apudmMeTrnyeckue IeHCTBUS C HaTypaJbHBIMHU
YHUCJIaMH, C OOBIKHOBEHHBIMH JpPOOSIMH B IIPOCTEHIIINX
ciydasix.

5. BBITTOTHSTE IPOBEPKY, NIPUKUAKY PE3YJIbTAaTa BHIUUCICHUIA.

6. OKpyIJIATh HaTypajJbHbIC YHCIIA.

PeweHue mexcmosnbix 3adau

1. Pemrath TekcTOBBIC 3agadyu apu(PMETHYESCKUM CIIOCOOOM U C
MOMOIIILKO OPraHMU30BaHHOIO KOHEYHOT'O Iiepedopa Bcex
BO3MOXHBIXBAPHAHTOB.

2. Pemars 3agaum, cozeprkaliyue 3aBUCUMOCTH, CBS3BIBAIOIIIHC
BCJIMYUHBI: CKOpPOCTb, BpeMs, paccrosiHuc; 1eHa,
KOJIMYECTBO, CTOUMOCTb.

3. MHcmnonp3oBaTh  KpaTKWe  3allMCHU, CXEMbl, TaOJUIIbI,
0003HaYEHHUS TIPU PELISHUH 3ajad.

4. Tlonp30BaThbCsi OCHOBHBIMH CIHHHUIIAMH W3MCPCHHS: IICHBI,
MAaccChl; PacCTOSIHUS, BPEMCHHU, CKOPOCTH; BbIpaXKaTh OJIHU
€IWHUIILI BEIIMIUHEI Yepe3 IpyTHe.

5. MH3Bnekats, aHaIW3UpPOBATh, OICHHUBATH HWH(GOPMAIHIO,
MIPEACTABIICHHYIO B TaOJHIle, Ha CTOJ0YATONW JHarpamme,
WHTEPIIPETUPOBATh IPEACTABJIICHHBIC JaHHBIC, KCIOJIL30BaTh
JaHHBIC TIPU PEIICHUU 3a7ad.

HazasadHnaa ceomempusn
1. ITob30BaThCsl TEOMETPUYSCKUMU MMOHSITUSIMA: TOYKa, MpsiMasl,
OTPE30K, JIy4, YIrojJ, MHOTOYIOJIBHUK, OKPY>XHOCTb, KPYT.
2. IlpuBoauTe mnOpuUMEepbl OOBEKTOB OKpY’XKAIOMIEro MHUpa,
uMermnX GopMy M3yUEHHBIX T€OMETPUISCKUX (PUTYP.

3. HMcnonp3oBaTb TEPMHUHOJOIHIO, CBSI3aHHYIO C yIrJIaMu:
BEpIIMHA CTOPOHA; C MHOTOYTOJBHUKAMH: YTOJI, BEpIINHA,
CTOpOHA, IHAroHajb;, C OKPYXXHOCTBIO: pagnyc, AHaMETp,
LIEHTP.

4. HW3oOpaxaTb H3y4deHHBIE TeOMeTpuUeckue GUrypsl Ha
HEJIMHOBAHHOHN W KJIeTYaTOW OyMare ¢ IIOMOIIBIO LHMPKYJIS M
JIMHEWKU.

5. HaxoanTe AJMHBI OTPE3KOB HEIIOCPEICTBEHHBIM M3MEPEHUEM
C TOMOIIbIO JHUHEWKH, CTPOUTH OTPE3KH 3aJaHHOU JIJIUHBI;
CTPOUTH OKPY>XKHOCTbh 3aJIJaHHOTO pajuyca.

6. Mcnnonbp30BaTh CBOMCTBA CTOPOH U YIJIOB HNPSIMOYI'OJIBHUKA,
KBajJpaTa Ui HUX IIOCTPOCHUs, BBIYMUCIICHUS IUIOIIAOAUd U
nepumerpa.

7. Bperaucnsate nepUMeTp u MJIOILAb KBajpara,
OpsIMOYTOJIbHUKA, duryp, COCTaBJIE€HHBIX us3



MPSIMOYTOJIBHUKOB, B TOM 4HCJIe (PUTYp, M300paKEHHBIX HA
KJIeT4aTou Oymare.

8. Ilomp30BaThbCss OCHOBHBIMH MCTPUYCCKUMHU CIAHUHHUIIAMH
U3MEPCHUs JIJIMHBI, IUIOMIA/IA; BBIPaXKaTh OJHHU CIUHUIIBI
BEJIMYHUHBI Uepe3 pyrue.

9. Pacno3naBath  mnapasienenure], KyO, HCIIOJb30BaTh
TSPMHHOJIOTHIO: BCpPIIHHA, peOpOo TpaHb, UIMCPCHUS;
HaXOJUTh U3MEpCHUsIIapaslieIeIuIiea, Kyoa.

10. Berauciasate 00bEM KkyOa, mapassiesieiuIica mo 3aJlaHHBIM
U3MEPCHUSIM, MOJIb30BATHCS eAUHUIIAMU  HU3MEpCHUs
o0BéMa.

11. Pemrath HECHOXKHBIC 3a/Ja4l HA U3MEPEHHE IE€OMETPHUYCCKUX

BEJIMYUH B MPAKTHYECKUX CUTYAIUSIX.

6 knacc

Yucaa u gbruucaeHusn

1. 3HaTh M NOHUMATh TEPMHUHBI, CBSA3aHHBIC C PA3IUYHBIMHU
BHUJAMH YHCEJ U CITIOCO0aMU UX 3alUCH, IIEPEXOIUTh (€CIIU 3TO
BO3MOYKHO)OT OIHON (POPMBI 3aITUCH YHUCHA K JIPYTOH.

2. CpaBHUBATh U YIOPSIAOYUBATH IIeIbIC YHCIa, OOBIKHOBEHHEIC
W OeCITHYHBIE ApoOW, CpaBHUBAThH YHCIA OJHOTO M Pa3HBIX
3HAKOB.

3. BpmonHATe, coudeTass yCTHBIE UM NHUCBMEHHBIE IIPUEMBI,
apudmeTnyeckue JASUCTBHUS C HATypaJbHBIMH M LEJIbIMHU
quclIaMH, OOBIKHOBCHHBIMH UM JCECATHYHBIMU OPOOSIMU,
NOJIOXKUTEJIBHBIMHU U OTPHULIATEIbHBIMH YHCJIAMHU.

4. BpIuUCHsITE 3HAYEHUsI YUCIJIOBBIX BBIPAYKEHUM, BBITOJHSITH
OPUKUIAKY U OILICHKY pe3yJibTaTa BBIUHCIICHHUI; BBIIOJIHSITH
npeoOpa3oBaHUsl YUCIOBBIX BHIPAKCHHIT HAa OCHOBE CBOMCTB
apudMeTHIeCcKuX JIeHCTBUH.

5. COOTHOCHUTHP TOYKY Ha KOOPAMHATHON mOpsAMOH cC
COOTBETCTBYIOIINUM €M YHUCIIOM M HW300pa)kaTh YHCIIa TOYKAMH
Ha KOOPJAMHATHOM NPsMOI, HAXOJAUTh MOAYJIb YHCHA.

6. COOTHOCUTh TOYKH B HpHMOyFOHBHOﬁ CUCTEME KOOpAWHAT C
KooOpaAnHaTaMn 3TOU TOYKHU.

7. OprFJ’IS{TB IICJIBIC YHucCjia U ACCATHUYHBIC JIpO6I/I, HaXoauThb
HpI/I6J'II/DKCHI/I$I YHUCCII.

Jucaoevie u OYyKB8eHHbIE 8bIPANCEHUS

1. IloHUMaTh W yHOTPEOJSITH TEPMUHBI, CBA3aHHBIC C 3aIHUCHIO
CTCIICHU YHCJIa, HAXOIUTh KBaJpaT U KyO YucCia, BBIYUCIATH
3HAYCHUSI YHUCIIOBBIX BBIPAKEHHUM, CONSpPIKAIINX CTCICHH.

2. ITlomp3oBaThCs TMpPU3HAKAMH JEIUMOCTH, PAaCKIIaJbIBATh
HaTypaJdbHBIC YHCJIa Ha MPOCTHIE MHOKHUTCITH.

3. Ilomp3oBaTbCca MacmTa0OM, COCTaBIISITH IMPOMOPHUH U

OTHOIIICHHUS.



4. Vcnonp3oBarh OyKBBI Isi OOO3HAYCHHUS YHCEN HPH 3aIUCH
MaTEeMaTHYCCKUX BBIPAKCHU, COCTaBJISITh OyKBECHHBIC
BBIp@KCHUST U (OPMYJbl, HAXOAUTh 3HAYCHUS OYKBCHHBIX
BBIP@KCHUM, OCYIIECTBISISI HEOOXOAMMBIC IOICTAHOBKH U
npeoOpa3oBaHUsI.

5. HaxoauTh HEW3BECTHBI KOMIIOHEHT PaBCHCTBA.

Pewenue mexkcmossix 3adau

1. Pemats MHOTrOmaroBsle TEKCTOBBIE 3aJa9u apuU(PMETHIESCKUM
cocoOoM.

2. Pemats 3a/1a4u, CBSI3aHHBIC c OTHOIICHHUEM,
MPONOPIIUOHAJIBHOCTHIO BEJIIMYMH, MPOLIEHTAMU; pellaTb TpU
OCHOBHBIC 33Jlau/ Ha APOOU U MPOLICHTHI.

3. Pematp 3amaun, conepikamiue 3aBUCUMOCTH, CBS3BIBAIOIIHE
BEJIMYHUHBI: CKOPOCTb, BPEMSI, PAcCTOSIHHE, II€HAa, KOJINYECTBO,
CTOMMOCTbH; IIPOU3BOIAUTEILHOCTh, BpeMs, 00bEMa paboTHI,
HUCIIONB3Ysl apu(MEeTHYECKUE JEUCTBHS, OILCHKY, IPHUKHUJIKY;
IMOJIB30BAThCSI  €AWHUIIAMH H3MEPEHHSI COOTBETCTBYIOIIHX
BEJIMYHH.

4. CocraBisiTh OyKBEHHBIC BBIPAKECHUS 1O YCJIOBHUIO 3aJIa4yU.

5. M3BnekaTh WHGOpPMAIHIO, NPEACTAaBICHHYIO B TaOJMIax, Ha
JIMHEWHOW,  CTONO0YaTOW  WIM  KPYroBOW  JuUarpaMmax,
WHTEPIPETUPOBATh IMPEACTABICHHbIE JaHHBIC; HCHOJB30BaTh
JIaHHBIC TIPU PEIICHUH 3aj1ad.

6. I[IpencraBisiTe MHGOPMALMIO C TTOMOIIBIO TAOIUI, JIMHESHHOMN
U cTOJI0YATON AuarpamMmm.

Hazasaonasn 2eomempus

1. IlpuBOomuTH TIpUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa,
NMCIOIIIUX (I)OpMy U3YUYCHHBIX TCOMCETPUUYCCKHUX IINIOCKHUX U
MIPOCTPAHCTBEHHBIX duryp, OpUMEpPBI paBHBIX u
CUMMETPHYHBIX (QHUTYP.

2. M300pakaTh ¢ MOMOIIBIO IUPKYJISI, JIMHEHKH, TpaHCIIOpPTHpaA
Ha HEJMHOBAHHOW M KJIeT4aTOW OyMare HW3ydeHHBIEC IJIOCKHE
reoMeTpuyeckue GUrypsl U KOHPUTYparud, CUMMETPUYIHBIC
¢urypsr.

3. Ilomb3oBaThCs TCOMECTPUIYECCKUMH TIOHATUAMU: PABCHCTBO
¢uryp, cnMMeTpus; UCITOIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO
C CUMMETpPUEN: OCb CUMMETPUU, LEHTP CUMMETPUH.

4. HaxoauTh BEIMUYUHBI YIJIOB U3MEPEHUEM C IIOMOIIBIO
TpaHCIIOPTHPA, CTPOUTH  YIJIBI  3aJaHHOW  BEIWYUHEI,
MOJb30BaThCS MNPHU PEUICHHWHU 3aJa4 I'palyCHOM MEpOM YTIJIOB;
pacrmo3HaBaTh Ha 4YEpTE)KaxX OCTPBINA, NPAMOMN, Pa3BEPHYTHIA U
TYyNON YIJIBIL.

5. BeramcnaTe AIWHY JOMaHOM, IEPUMETP MHOTOYTOJIBHHKA,
MMOJB30BAaThCA CAWHUIIAMU HW3MEPEHUs JUTUHBI, BBIpaXXaTh



OJHU €AWHHUIBI U3MEPECHUS AJIUHBI Yepe3 IpyTrHe.

6. Haxomutb, wucnome3ys  4YepTEKHBIE  HWHCTPYMEHTHI,
pacCTOSIHUSI: MEXKIY ABYMsI TOYKaMH, OT TOUKH IO MPSIMOH,
JJIMHY IIyTH Ha KBaJAPATHOU CETKe.

7.  Bpmuucnsare  miomanbs  GUTYp,  COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, HUCIIOJIB30BaTh pa3zoueHue Ha
NpsIMOYTOJIBHUKH, Ha paBHBIE (QUTYPHI, JOCTPAMBAHUE IO
OpsIMOYTOJIBHUKA; IIOJIB30BaThCd OCHOBHBIMHU €JIUHUIIAMU
U3MEPEHUs IJIOMIAN; BhIpaXXaTh OJJTHU €IUHUIIbI U3MEPEHUS
IJIOIIATN Yepe3 IpyTHue.

8. Pacmo3naBath Ha MoOJENsIX M H300paKEHUSX IHPaMHULY,

KOHYC, HIUJIHHIApP, HCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIHHA,
pebpo, rpaHb, OCHOBAaHHUE, Pa3BEPTKA.
9. UM3o0paxaTh Ha KJIeT4aTOW Oymare nOpsSMOYTOJbHBII

rapasieIenuIe.

10. BpMUCIATE 00BEM NPSIMOYTOJBHOTO Napajuieiienunena,
Ky0a, NOJIb30BaThbC OCHOBHBIMH CIOWHHIIAMH HW3MEPCHUS
o0bEMa; BBIpAXKATh OJHH CHWHHUIBI H3MepeHus: o0bEMma
uepes3 ApyrHue.

11. PemraTh HECJIOXKHBIC 3a/1a4H Ha HAXOXKJACHUE Fr€OMETPHUUYSCKUX
BEJIMYHMH B NPAKTHYSCKUX CUTYaLHSIX.

TEMATMYECKOE MJIAHUPOBAHME YYEBHOIO KYPCA
5 knacc (He meHee 170 v)

Ha3panue
paszena OcHoBHOe OcHOBHBIE BHUIbBI
(Tembl) co/iepKanmne JeATeJbLHOCTH
Kypca (4McJI0 o0yuaomuxcs
4acoB)

aTypajbHble JlecsaTuyaHast CHCTEMa Yyrare, 3aIMCHIBATE,
unciaa. [deiicTBus clcaucieHus. Psan| CpPaBHUBATH HaTypabHbIE
HATYPAJIBHBIMH  [HATYPaJIbHbBIX YHCEI.| ypcna; IpeIarath "
YU CIAMM HarypaneHblii  psll| oGcyxaath CIIOCOGBI
(43 w) HYwuciio 0. ynopsmounpauus qucell.
HarypaneHbie 4uciia MzobpaxkaTh KOOPAMHATHYIO
Ha KOOPJIMHATHOM npsiMyr0, OTMEYaTh YHCJIA
npsimoii. CpaBHEHHE, TouykaMu Ha KOOPAUHATHOM
OKpyTJIEHHE MPSIMOA, HaxXOIUTh
HATypaJbHBIX YMCEJL| KOOPJIMHATHI TOYKHU.
IApudmernueckue HUccnenosartb CBOWCTBaA
nericTBus ¢| HaTypaibHOrO psina, yucen 0
HaTypaabHBIMHU nu 1 1npm CIOXKEHHH WU
qucimamu.  CBoiicTBa] YMHOXeHUH. VcCroib30BaTh
HYJIS IIPYA CJIOKEHUU H| TPABUIIO OKPYTJICHUS
YMHOYXEHHUU, CBOMCTBA| HATYypPaJIbHBIX 4HCCII.
€ IUHULIBI npu| Bemonnare apudmernueckue




[YMHO>KCHUH.
[lepemecTuTebHOE U
codeTaTeIbHOe
CBOMCTBA CJIOXXEHUS U
[YMHO>KCHHS,
[pacopeieTuTeIbHOE
CBOMCTBO YMHO>KEHHUSI.
JlenuTeau U KpaTHbBIC
qucia,  Pa3sIoKCHHE
gucia HAa|
MHOHUTEIH. JleneHue
c octatkoM. IIpoctbie
M COCTaBHBIC dYHCIIA.

JIEUCTBHS C HATypaIbHBIMUA
JUCIIAMU, BBIYUCIISTH
3HAYEHUS YHUCIJIOBBIX
BBIPQXKCHUH CO CKOOKaMH u
0e3 CckoOOk. 3anucweBaTh
MIPOU3BEJICHUC B BUJIE
CTENEHH, 4YHMTaTh CTENEHH,
HCIOJIL30BaTh

TEPMHUHOJIOTHIO (OCHOBaHUE,
IOKa3aTeb), BBIYUCIATH
3HAYCHUS CTCIICHCH.
BBITIONHATE  TPUKHUAKY U

OLICHKY 3HAQUCHUH YHCIOBBIX

[IpusHaKK AEIUMOCTH BBIPAXXCHUU, npepnaratek
ma 2, 5, 10, 3| HMPHMEHATH NpUEMBI
9.Crenenn ¢ TPpoBepkH BBIYHMCJICHUIA.
HATYpaTBHBIM Wcmnons3oBath npu
[MOKa3aTeIICM. BBITHCIICHISX
[IEPEMECTUTEIBHOE H
coyeTaTeIbHOE CBOMCTBa
CIIOKEHUSI U YMHOYKEHMS,
pacnpeneauTenbHoe
CBOMCTBO YMHOXKEHUS;
dhopmysnpoBaTh u
MPUMEHSATH npaBuiia
npeoOpa3oBaHUsl  YHUCIOBBIX
BBIpXKEHUI Ha OCHOBE
CBOMCTB apu(pMETHISCKUX
JEUCTBUH.
JucinoBblie ccnemoBaTh YHCJIOBBIE
BBIPAYKEHUST; TOPSIJOK3aKOHOMEPHOCTH, BBIIBUTaTh U
neiticTBuii. Penienne/000CHOBBIBATH THIIOTE3El,
TeKCTOBBIX 3ajyad Ha[pOpMyIHpoBaTh  0000mICHHA U
BCC apI/I(i)MeTI/I‘ICCKI/IeBBIBOIIH I10 pe3ylibTaTaM
HeﬁCTBHH, HaIPOBCACHHOT'O Hccjiea0oBaHusA.
BMOKEHUE u/@opMynupoBaTh  ONpeAesIeHUs
MMOKYIIKH. WCIIUTEIA U KPpaTHOTO, HAa3bIBATh

lleuTe M W KpaTHbIE YHCIIa;
[pacIio3HaBaTh MPOCTHIC Hu
COCTaBHBIE JHcIIa;
bopmMyUpOBaTE W IPUMEHSTH
MPU3HAKKA AelIMMOCcTH Ha 2, 3, 5,
9, 10; mnpuMEHSTH aJrOPUTM
Pa37I0KEHUsI YUCTIAa HAa TPOCTHIC
MHO>KHUTEJIN, HAXOJIUThL OCTAaTKH

oT NEJICHUS Hu HEMOJHOEC
gacTHOC. Pacno3naBath
HMCTUHHEBIC u JIOKHBIC

BBICKA3bIBAaHUS O HATYyPAJIbHBIX
4YHCIaX, HPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBHI, CTPOUTH|




BBICKA3bIBAaHUS W  OTPHUIIAHUS]
BBICKA3bIBAHUN O CBOMCTBAaXx|
HaTypaIbHBIX qHCel.
KoHcTpyupoBaTh MaTeMaTUYEeCKUE,
MPEUIOKEHISI C TIOMOIIBIO CBSI30K
«H», «HIN», «ECIHU..., TO...».
Peratb TEKCTOBBIE 3a1a49u
apudMeTHICCKUM CII0CO00M,,
MCIIOJIb30BaTh 3aBHUCHUMOCTH
MEXy BeJIUYMHAMU (CKOPOCTH,
BpeMs, paccrosHue; IIeHA,
KOJIUYECTBO, CTOUMOCTb U JIp.):
aHATTU3UPOBATh M OCMBICIIHBATH

TEeKCT 3aj1a4y,
nepeopMyInpoBaTh ycloBHe,
TaHHEBIE, yCTaHaBIUBATh
M3BIICKATh HE0OXOIMMBIE
3aBUCUMOCTH MEX1y
BEITUINHAMH, CTPOUTH
ITOrHYECKYIO LIETIOYKY]|

paccyxaeHuil. MoaeaupoBarh,
XOJ  pelIeHHus  3aJadyud = C
MTOMOIIFIO PHUCYHKA, CXEMBI,
ma0InLbI. TIpuBOAUTS,
[pa3oupars, OLICHUBATH
pa3IUYHbIC pEIIeHUs, 3aIlHcH
[perIeHnii  TEeKCTOBBIX  3ajad.
Kputnueckn OLICHUBATH
ITOJTyYeHHBIHN pe3ybTaT,
OCYIIECTBIISITH  CaMOKOHTPOJIb,
MPOBEPsIsi OTBET Ha COOTBETCTBUE
[YCIIOBHIO, HaXOJHWTh OIINOKH.
Pemate 3azauud C MOMOILBIO
rnmepebopa BceX BO3MOXKHBIX

y3opa
OKPY>KHOCTEH.

pa3BEPHYTHIN

OTpe3Ka, METPUUECKHE
CIMHUIIBI  U3MEPEHHS
utHBL. OKPYI)KHOCTB 1
Kpyr. IlpakTnueckas
padora «Iloctpoenue

Hn3

Yro. Ipsimotii,
OCTpBI, TyHnou W

YTIIBL.

BapUaHTOB. 3HAaKOMUTBCSI  C
ncropueit pa3BuTHs
apudmMeTuKu
[Harasianas Touka, npsimasi,Pacrio3HaBaTb Ha  uepTexax,
reomerpusi. JIMHUM|OTPE30K, JYY.[pUCYHKax, OITHCHIBATh,
Ha miockoctu (12UIomanas. HMCITONB3ysT TECPMHHOJIOTHIO, U
) 13mepenue JJIMHBIA300paXaTh C TIOMOIIBIO

HePTEKHBIX WHCTPYMEHTOB!:
TOYKY, OPSIMYIO, OTPE30K, Jyd,
yTOJ, JOMaHylO, OKPY’KHOCTb.

Pacno3naBarhb, MPUBOIUTH
MpUMepbl  OOBEKTOB  PEaTHLHOTO)
MUpa, HMETOIINX bopwmy|
M3YYCHHBIX (UTYp, OICHUBATH
174 JINHEHHEBIE pa3Mepsl.

Hcnonb3oBaTh JIMHEUKY y
TPAHCIOPTUP KAaK MHCTPYMEHTHI




13mepeHue YTJIOB.
[TpakTHueckass padoral
«IlocTpoenue yrios»

IJIST TIOCTPOSHUSI U U3MEPCHHUS:
M3MEPSITH JUIMHY  OTpe3Ka,
BEJIMYHMHY yIJla; CTPOUTH OTPE30K
3alaHHOM JUIMHBI, yroui,
3alaHHOU BEJIMYUHEIL;
OTKJIaJBIBATh IIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPY>KHOCTH
3aTaHHOTO paauyca.
M300paxxaTh KOH(pUTYpaIum
reoMeTpuiecKknx  Guryp — u3
OTPE3KOB, OKPYXHOCTEH, UX
HyacTell Ha HEJIUMHOBAHHOU Y|
KJIeT4aTo Oymare; Ipemiaratb,
OMNHUCHIBATH u 00CyX1aTh|
CrIoCcOOBI, QJITOPUTMBI
nocTtpoeHus. Pacmo3HaBaTth U
n300pakaTh Ha HEJIMHOBAHHOU U
KieTyaTod Oymare mOpsMOW,
OCTpBIH, TYIIOH, pPa3BEPHYTHIN
YTJIBI; CpaBHHUBATh YTJIIBL.
BpMuCIATE AJIWHBI OTPE3KOB,
ITOMaHBIX. [Tonnmars u
MCIIOJIb30BATh NPU PEIICHUH 33724
3aBUCHMOCTH MEXY]|
eIMHULIAMHT METPHUYECKOH]
CHUCTEMBI Mep; 3HAKOMHTBHCS C
HEMETPHUICCKUMU CucreMmamMu
MeEDp; BbIpaXkaTh IJIUHY B
Pa3JIMYHbIX caAnHUIax
M3MEpEeHUs. Hccnenosarp
burypsl " KOH(}UTypaIuy,
HMCTI0JIB3YsI TU(PPOBBIE PeCypChl

(OOLIKHOBEHHBIE
npodu
(48 1)

JIpoOs. IIpaBuiibHEIE
it HEIpaBUJIbHbBIC
Tpo6u. OcCHOBHOE
CBOICTBO poou.
CpaBHenue  apoOei.
CrioxxeHue "
BHIYUTAHUE
OOBIKHOBCHHBIX
mpo0Oeti. CwMemanHas
Tpo6b. YMHOXEHUE U
ienenue
OOBIKHOBCHHBIX
npoGeii; B3aHMMHO-
oOpaTHBIC poou.
PerieHUe  TEKCTOBBIX|
3ajad,  CcoAepIKaIIUX
poou. OCHOBHEIC

Bajmadyn  Ha  JIpoOu.

MonenupoBaTh B rpauueckoi,
MpeIMEeTHOMN dopwme, c
MMOMOIIBIO KOMITBIOTEPA
TTOHSITHS u CBOMCTBa,
CBsI3aHHBIE C OOBIKHOBEHHOM
npoOb1o. UnTaTh M 3alUCHIBATh,
CpaBHHBAThH OOBIKHOBEHHBIC|
Inpodwu, mpeanaraTs, 00OCHOBHIBATH
i1 o0CcyxaaTh CITI0COOBI
[YIIOPSITOUYNBAHUS apooeii.
M300paxxaTh OOBIKHOBEHHBIC
impobu TOYKaMH Ha|
KOOPJAMHATHOU IpsIMOii;
HMCIIOJIb30BaTh KOOPAWHATHYIO
MpsIMY 10 JUIsT CpaBHEHHS
npooeii. dopmynnpoBars,
3alyCchIBaTh C IOMOIIBI0 OyKB
OCHOBHOE€ CBOMCTBO




I[IpumeneHue
st

OyKB
3armcH

MaTCMAaTHUYCCKHUX

BBIpA’KEHUU
MpeaJIoKEeHU U

H

OOBIKHOBEHHOM npobwu;
HMCII0JIb30BAaTh OCHOBHOE
CBOHCTBO Jpoou JUIs
COKpaIeHUs npobeit u
MPUBEJCHUST JIpOOM K HOBOMY)|
3HAMEHATEIO. IIpencraBiaTh

CMCIIAaHHYI JOpoOb B BHJIC
HENPaBUWJIIBHOW U BBIIEISATH)
eIy 4acTh qucia u3
HEeTIPaBUIJILHOMN Ipoowu.
BpinosnHsaTh apu(pMeTHIecKre
ImMelicTBUSI ¢ OOBIKHOBEHHBIMU
IMpoOsiMHU; TIPUMEHSTH CBOWCTBA
apuMeTHUYCCKUX NCHUCTBUM IS
[pallMOHaJIU3allui  BBIYMCIICHUU.
BBIMOTHATH IPUKUJIKY U OICHKY)

pe3yabTara BBIUMCJICHUH;
rpeniaraTb U NPUMEHATh NPUEMBI
MPOBEPKHU BBIYMCIICHUH.
IIpoBOIUTH HCCIIEI0BaHUs]|

CBOWCTB ApobOei, ommpasich Ha
YHMCIIOBBIE OKCIIEPUMEHTHI (B
TOM  YHCJIE C  T[OMOIIBIO

KOMIIBIOTEPA). Pacno3naBatse
HMCTUHHEBIC " JIOKHEBIC
BbICKa3bIBAHUS o ApoOsIX,
MPUBOJIUTH pUMEPHI H
KOHTPIPUMEPHI, CTPOHUTH
BBICKA3bIBAHUS H OTPHUIIAHUS]
BbICKa3bIBAHUM. Pemary|
TEKCTOBEIE 3a7a4M,

comeprkamie ApoOHbBIC JaHHEIC,
M 3aJ1a4M Ha HaXO>KJE€HHE YacTH
LI€JIOr0 U LEJ0r0o MO €ro 4acTH;
BBISIBJISITH ~ MX  CXOJCTBAa W
paznuuuss. MopaenupoBaTh XOJ|
[pelIeHNsT 3aJa4yu C IOMOIIBIO
pUCYHKa, CXEMBbI, TaOJIUIIbI.
ITpuBOaUTS, pa3buparts,
OILICHUBATH Pa3IUYHBIC PEIICHUS,
3alUCH PEIIEHUM TEeKCTOBBIX
3ajiay. Kpurtudecku oneHUBaTh

TTOJTyYCHHBIHN pe3yibTaT,
OCYLIECTBJSATH CaMOKOHTPOJIb,
mpoBepsisi OTBET Ha|
COOTBETCTBUE YCJIOBHIO,
HaXOdUTh OIIUOKH.
3HAKOMUTBCS ¢ ucropuei

a3BUTHUsL apu(METHUKHU




[Harasanas
reoMeTpHusl.
MHOroyroibHMKH
(10 u)

MHOroyroJbHHUKH.
UeThIpEXYTroIbHUK,
OpPsSIMOYTOJIBHUK,
KBagpaT.
[MpakTuueckast padoral
«IlocTpoenue
OpsSIMOYTOJIBHHUKA
3aTaHHBIMU
CTOpOHaMH
HEJIMHOBAaHHOM
Oymare».
TpeyronbHUK.
ITrommans
nepumMeTp
MPAMOYTOJbLHUKA
MHOTOYTOJIBHUKOB,
COCTABJICHHBIX
MPSAMOYTOJILHUKOB,
CIMHUIIBI U3MCEPECHUS
momanu. llepumerp
MHOTI'OYTOJIbHUKa

C

Ha|

u

3|

OnuceBats, UCTIONB3Y S
TEePMUHOJIOTHIO, HM300paXkatb C
MOMOIIbIO 4epTEKHBIX
MHCTPYMEHTOB U OT pPYKH,
MOJEIUpOBaTh W3  OyMmaru
MHOTIOYTOJbHUKHU. IIpuBOIUTH
MpUMEpbl OOBEKTOB pPEaIBLHOIO)
Mupa, AMEIOTITHX dopmy
MHOTOYTOJIbHHUKA,
MpsIMOYTOJIbHUKA,  KBaJpara,
TPEYroJIbHMKA, OICHUBATh WX
iTMHEeHbIe pa3Mepsl.
BBIAuCIATE: TIEPUMETP
TpEeyroiabHHKA,
NpsAMOYTOJIbHUKA,
MHOTOYTOJIbHUKA;  IIJIOMIAlb
MpsAMOYTOJBHHKA, KBajJapara.
M300paxaTb  OCTPOYTrOJIBHEIE,
MPAMOYTOJIbHBIE 1

TYHOYTrOJbHBIE TPEYTrOJILHUKH.
CTpoUTh Ha HEJIWHOBAHHON U
KJIeT9aToli Oymare KBaJapaT H
NPsIMOYTOJbHUK C 3aJaHHbIMU
mnuHaMu cTopoH. MccienoBarth
cBoiicTBa NpsIMOYTOJILHUKA,
KBazpara nyTEM|
PKCIIEpUMEHTa, HaOII0aeHUS,
M3MEpEHUsI, MOJICIUPOBAHUSI;
CpaBHHBAaTh CBOMCTBA
KBajJipaTa U TPSIMOYTOJIbHUKA.
KoHCcTpyupoBaTh MaTeMaTHYEeCKUE,
[PENJIOKEHUS] ¢ TOMOIIBIO CBSI30K|
«HEKOTOPBII», «JTI0001».
Pacrio3HaBaTb ~ MCTUHHBIE U]
ITO>KHBIE BbICKA3bIBaHUSI o
MHOTOYTOJIbHUKAX, IPHUBOJIUTH
OpuUMepbl U KOHTPIPUMEPHI.
ccaenoBath 3aBUCUMOCTD
MIOIAAd KBajapara OT JJTUHBI
ero cTopoHbl. Mcnoiab30BaTh)
CBOMCTBAa KBaJIpaTHOW CETKH JJIs]
mocTpoeHuss ¢GUryp; pazdbuBaTh
NpsIMOYIOJIbHUK Ha KBaJparThl,
TPEYTroJILHUKU; COCTAaBJISITh
uryper  u3  KBampaTtoB U
MPsIMOYTOJIbHUKOB U HaXOJUTH)
nx JI01a1b, pa30ouBaTh,
Gurypsl Ha IIPSIMOYTOJIBHUKH
M KBaJpaTbl U HAXOJUTh HX|
mIomaab. BelpakaTh BEIUYUHY)|




rromiaam B pPa3InYHbIX
COAUHHIIaX U3MCPCHU
MeTpH‘ieCKOﬁ CHUCTCMBbI MEp,
IMMOHHUMAaTh u HUCIIOJIB30BaTh

3aBHCUMOCTH MEXY]|
METPUYECKUMH eIMHULIAMHU
M3MEpEeHUs TJTOIIA TN,
3HAKOMHTHCS c IpuMepaMu
[IPUMEHEHHS TUTOIIATH ol

repuMeTpa B MPAKTHYCCKHUX
curtyanusx. Pemats 3amaun u3
[peabHON JKHM3HHU, NIpemjiaraTh M
00CYyXIaTh pa3IMYHBIC CIIOCOOBI
SILlICHUs 3a1a4

JlecaTHUHBIE IPOOHU

(38 1)

JlecaTuuHass  3aIlCh
mpo0Oeii.  CpaBHeHUEC

ITECSITHYHBIX ~ IpOOEeii.
JleticTBus c
ITeCSITHIHBIMHU
IMpoOsiMH.

OxpyrieHue

MecATUYHBIX OpoOeii.
PenieHue TEKCTOBBIX
3ajiay, CcoJepiKalrux
Impoowu. OCHOBHBIE
3agadu Ha Apoou

IMpencraBasTh JIECSITUIHYIO
nMpoOs B BUJC OOBIKHOBCHHOW,
AUTaTh 3 3aIMCHIBATD,
CpaBHUBATh JCCATHYHBIE JpoOwH,
mpenjaratb, OOOCHOBBIBATH U
00CyX)IaTh CIocoObl
YIIOPSIIOYNBAHUS  JIECSITUYHBIX
npooei. H3o6paxartp
lecsITHYHbBIE APOOH TOYKAMHU Ha
KOOpJIMHATHOM OpsIMOM.
BBISBIISITE CXOACTBA M Pa3INYHNs]
paBUII apu(pMEeTHIECKUX|
meficTBUM € HaTypaJlbHbIMU
HUCIaMU U JIECSTUYHBIMU
ImpoOsMu, 00BSICHATH uX.
BoInoHATH apupmMeTHIeCKue
lteicTBusl € JIeCSITHYHBIMY
IPOOSIMU; BBITIOJIHATE TPUKHUIIKY
151 OLIEHKY pe3yabrara
BBIUYMCIJICHUH. ITpumeHnsTH
cBOlCTBa apupMeTHIECKNX
IMericTBUM 11 paliMoHaIU3aluy
BBIYMCIECHUH. IIpumensTh
MPaBUIO OKPYTICHUS JECATUIHBIX
npooeii. ITpoBoauTh
MCCcIIeIOBaHUS CBOMCTB
lecsITHUHBIX JpoOeli, omnupasich
Ha YHCIOBBIE JKCIIEPUMEHTHI (B
TOM qucie c IIOMOIUIBIO

KOMIIBIOTEPA), BBIJBUTATH,
TUTIOTE3bl W  TNPUBOJAUTH  HX
0OOCHOBaHMSI. Pacno3znaBath
VCTUHHBIC u JIOKHBIC
BBICKA3bIBAHUS o Ipo0six,
TPUBOIUTH MIPUMEPHI u

KOHTPIIPUMEDBI, CTPOUThH




BBICKA3bIBAHU S
BBICKA3bIBAHUM. Penrars|
TEKCTOBBIE 3a1a4u,
comeprkalue ApoOHBIC JaHHEIC,
M Ha  HAXOXXJIEHHE  YacTH
I[EJIOTO M IIEJIOTO IO €ro YacTu,
BBISIBIISITH HMX  CXOJCTBa U
paznuuusi. MoaeaupoBaTh XOJ|
[peIICHUST 3aJadu C ITOMOIIBIO

n  OTpULaHUA]

[PUCYHKa,  CXEMbl,  TaOJHUILEBIL.
I[TpuBOANTS, pa30upars,
OLIEHUBATh pa3iu4HbIe
[pCIICHHS, 3aluCH  pEHICHUN

TEKCTOBBIX 3ajad. OnepupoBaTh
IMPOOHBIMH YHCJIaMH B PEabHbBIX

PKM3HEHHBIX CUTYyaIUsIX.
Kputnueckn OIICHUBATH
MTOJIyYSHHBIHN pe3ynbTaT,
OCYIIIECTBIISITH CAMOKOHTPOJIb,
MpoBepss OTBET Ha
COOTBETCTBHE YCIOBHIO,
HAXOJIUTh OMINOKM.
3HAKOMUTBCS C ucropuei

a3BUTHS apU(PMETHKHU

arJsaHas

MHOTOIpaHHUKHU.

reomerpusi. Tena nll1306paxenue

purypsi

BMHOTOTPaHHHUKOB.

npocrpancre(9 4)Mongenu

MPOCTPAHCTBEHHBIX
ren. IlpssMoyroabHbIN
nmapajuienenunesn,
Ky0. Pa3Béprku ky0al
1 HapajieiaenuIe/ia.
[IpakTHueckas
padota  «Pa3BEpTKal
KyOa». OO0BEM KyOa,
IPSIMOYTOJILHOT'O
MmapaiesenuIeaa

Pacrio3HaBaTh ~ Ha  4YEpTEXax,
[pUCYHKaX, B OKPYXalOIIeM MHpPE

MPsIMOYT OJIbHBII

napa’juiesienunesn, KyO,
MHOI'OIPAaHHUKU, OIUCHIBATh,
HCIIOJIb3YsI TEPMUHOJIOIUIO,

OLICHUBATh JIMHEHHBIE Pa3MEPHI.
I[IpuBOANTE TPUMEPHI OOBEKTOB

pEUIBHOTO  MHUpa, HMEIOIIHNX
dbopmy MHOT'OTpaHHHKA,
MPSIMOYTOJIBHOTO

rmapaJuiesIenuIea, KyOa.

M300pakats Ky0 Ha KJIETUYATOH
Oymare. HccrmenoBats CBOWCTBA

KyOa, NPsIMOYTOJILHOI'O
MmapajieseuIe ia,

MHOTOT'PaHHHUKOB, HUCITIOJIB3Yy
MOJEIH. Pacrnio3naBatb U
n300pakaTh Pa3BEPTKH Kyda u
MapaiesIenuIeaa.

MoiennpoBaTh Ky0 u

mapauiejacenunea us 6yMaFI/I 4
nmpo4Yux MaTcepuaios, OOBSICHSTH

croco0 MOJICJIUPOBAHHSI.
Haxomauts HM3MEpEeHNs,
BBIYHCIISATD IO b
MOBEPXHOCTH; O00BEM  KyOa,




MPSIMOYTOJIBHOTO
rapajulesienuneaa; HCCilel0BaTh
BaBUCUMOCTh 00BEMa Kyba oOT
muHBL ero peOpa, BBIABUTATH U

JlenmeHne ¢ OCTaTKOM.

00OCHOBBIBATH TATIOTE3Y.
Hab6mronaTts u MIPOBOINTH|
AQHAJIOTUM  MEXAY  HNOHATHSIMMY
IoIaau U oobréMa, IIepuMeTpa
128 IJIOIIA U MMOBEPXHOCTH.
Pacmo3naBaTb  HCTUHHBIE WU
ITO>KHBIE BBICKA3bIBAaHUS 0
MHOTOTPaHHUKAX, MPUBOJIUTH,
MpuUMepbl W KOHTPIPHUMEPHI,
CTpOUTH BBICKa3bIBaHHUS H
OTpHULIAHUS BBICKa3bIBAHUH.
Pemate 3amaun U3 peajbHOM
PKU3HU
6 knacc (He meHee 170 v)
HasBaHue pa3sgena
(Temer) OCHOBHOE cojep:kaHue |[OCHOBHbIE BHBI JeATe/JIbHOCTH
Kypca (uucno 06yyalomuMXCs
4acoB)
|HaTypam>m>1e ApudMeTrnyecKue BEINOIHATH apupMeTHIeCcKue
qucJaa e cTBUs clnercTBUSA C MHOTO3HAYHBLIMH|
(30 u) MHOTO3HA4YHBIMH HaTypaJbHBIMU YHCIIaMH,
HaTypaJbHBIMHA HaXOAWTh 3HAYEHHs  YHCJIOBBIX|
gyuciamMu. YMCIOBBIEBBIPAXKECHUN CO CKOOKamu u 0e3
BBIpa)KCHUS, Hop;{ﬂo}(CK060K; BBIYHUCIISTH 3HAYCHUS]
neficTBuii, BBIPAKECHUH, coJieprKalIux
MCIIOJIb30BAHUE cTernieHu. BBIMOIHSATH MIPUKUIIKY U
CKOOOK. OprrJ’ICHI/ICOHeHKy 3HAYCHUU YU CIIOBBIX
HaTypaJ‘ILHI)IX qyucel. B])Ipa)KeHI/H/I, HpI/IMeHHTL HpHeMBI
Jlenurenn u kpaTHbieIPOBEPKHA pesyJibTara.
quca; Han6onpmniFICI0Ib30BaTh MPH  BBIYUCICHUAX
06IIMIA  menuTedas  HICPEeMECTHTENbHOS H
HamMeHbIIIee o0Omee/COYCTaTCIBHOC CBOMCTBA|
KpaTHOE. CII0KCHUS " yMHO)KveHI/IH,
PaziioskeHme quci1aPaCIPENEIUTENBHOE CBOMCTBO,
Ha HpocThiely MHOKEHHS OTHocpITevm)HO
MHOKUTEN. CIIOKCHUS, C]iOI/ICTP:a
JlemMMOCTb  CyMMBbI HapmbMeTquCKHX OEHCTBUIA.
IPOM3BE ICHMUSL. HccaenoBath YHUCJIOBBIE]
3aKOHOMEPHOCTH, MPOBOJUTH




PenieHne TEKCTOBBIX
3aga4

YHCIIOBBIE 3KCIICPUMEHTHI,
BBIJIBUTATh " 000CHOBBIBATH|
THITOTE3EI. DopMyIHUpPOBATH
orpeaeIcHUs JCTTUTENS H
KpaTHOTO, HauOOJBIIEro OOIIero)
meuTes Hu HaWMEHBIIIETO|
001IIeT0 KpaTHOTO, MPOCTOTO W
COCTaBHOT'O qHcen;

MCIIOJIB30BaTh DTU IIOHATHUA TIPpH
PCIICHUN 3aaa4. HpI/IMeHHTL
@JITOPUTMBI BBIYHCIICHUS|
HAKOOJIBIIIETO 06HIel"O ACIUTECIIA
158 HAaNMMCHBIIICTO O6H.[el"0
KpaTHOT'O ABYX YHUCCJI, aJITOPUTM
PA3JIOKCHUA YHCJIa Ha MIPOCTBIC

MHO>KHTCIH. WUccnenosath
ycrmoBusi nmenumocth Ha 4 u 6.
MccnemoBats, 00CyXIaTh,

(bopMyTHpOoBaTE W OOOCHOBEIBATH)
BBIBOJL O  UYETHOCTH  CYMMBbI,
MPOW3BEIECHUS: JIBYX  YETHBIX
uucen, JBYX HEUETHBIX YHCIIE,
HMETHOTO W  HEYETHOTO YHCEI.
Hccnenosath CBOMCTBA
MEeTMMOCTH CYMMBI u
nmpou3BeaeHUs] uncels. [[puBoauTH
NpUMEpbl 4YHCEl C 3aJaHHbIMU
CBOMCTBaMU, pacrozHaBaTthb
BEpHBIC U HEBEPHBIC YTBEPKIACHUSI
0 cBOMCTBax 4YHUCEJ, ONPOBEpPrarh,
HEBEpHBIC YTBEPKICHHUS c
MOMOIIBIO KOHTPIPUMEPOB.
KoHcTpyupoBaTh MaTeMaTHIeCKHUe
MPEeNJIOKEHUS] ¢ 10- MOILIIBIO CBSI30K|
DY, «UIA», «ECHH..., TO...».
Pemiatb  TEKCTOBBIE 3aja4uu,
BKJTIOUAIOTITHE TTOHSITHS
ITIeJIUMOCTH, apu(PMETHICCKUM
crmocoOoM, HCIOJIL30BaTh|
nepedop BCEX BO3MOJXHBIX
BapuaHTOB. MoaeaupoBaTh XOJI
peleHust 3aJayd € [OMOIIBIO
[pPUCYHKa, CXEMHlI, TaOJIUIBI.
I[TpuBOIUTS, paszoupars,
OLICHMBATh pPAa3JIMYHbIE PELICHUS,
3allMCU  PEUICHUA  TEKCTOBBIX|
danau. Kpurnuecku ouneHHUBaTH,
MOJIyYE€HHBIN pe3yabTaT, HAXOIUTh,
oOmHOKH, OCYIIECTBIISITH

CAMOKOHTPOJIb, HPOBEPsSA OTBCT




Ha COOTBETCTBUEC YCIIOBHIO

arJisigHas I[lepnenaukynsipable [Pacrio3HaBaTe Ha  YepTexkax,
reoMeTpHusl. OpsIMBIC. pUCYHKaxX CJIydad B3aMMHOTO
psiMble HallapannenbHBIC PACIIOJIOKEHUSI ABYX IIPAMBIX.
miockocTd (7 1)  [mpsimbie. Paccrostnuelll306paxars c TTOMOIIIBIO
MEXITY NBYMAMEPTEKRHBIX ~ MHCTPYMEHTOB  HAl
TOYKAMM, OT TOYKHM JOHEJIMHOBAHHOW M  KJIeT4aTOH
MpsAMOl, JIMHA IyTHOyMare JBe TIepeceKaroliuecs
Ha KBaJpaTHOMN[IPSAMEIE, [BE  MapaljieibHbIe
CceTKe. IIpumepbIIpAMBIE, CTPOUTH MPsIMYIO,
MPAMBIX B[IEPIECHAUKYIISIPHY IO JTaHHOM.
MPOCTPaHCTBE ITpuBoauTh MIpUMEPBI
MMapaIeIbHOCTH u
MEePHEHANKYISAPHOCTA TIPSIMBIX B
nmpocTtpaHcTBe. Pacmo3HaBath B
MHOTOYTOJIbHUKAX
MEepHEHINKYISIPHBIS "u
rmapauieIbHbIC CTOPOHBI.
M300pakaTh MHOTOYTOJIBHUKHU C
napajieJbHBIMH,
MePIIeHTUKYJISIPHBIMHA
CTOpPOHAaMU. Haxoautp
paccTosTHUE MEXIY JBYMsI
TOYKaMH, OT TOYKH J10 OPsSIMOi,
/UITMHY TyTH Ha KBaJpaTHOM
CeTKe, B TOM YHCJIE HCHOJIb3Ys
muQpoBbIe pecypChl
Ipo6wu (32 u) OOBIKHOBEHHAS CpaBHUBaTb M yHOPSAOYUBATH
ImpoOs, OCHOBHOEIPOOH, BBIOUPATH crnoco0
CBOMCTBO npobwu,lcpaBHeHus apobeit. IlpencraBiaaTh
cokpalieHne apoOeii.[iIecATHYHBIe ApoOdW B BHUAE
CpaBHeHUE nO0OBIKHOBEHHBIX npobdeit u
YIIOpSIIOUYHBAHUE OOBIKHOBCHHBIC B BU/IE
impoGeii. JlecaTuaHbIeHECATUIHBIX, HCIIOJIb30BAaTh|
npo6u MPKBUBAJICHTHBIE TIpeACTaBICHUS
MeTpUYeCcKas IlpO6HI)IX qucell npu HX|
cucrema Mep.[CPABHEHHH, NPH  BBIMHCICHHSX.
Apubmernyeckne Mcnonb30BaTh ASCATHYHBIE TPOOH
ImelicTBUs c[mpu mpeoOpa3oBaHUM BEIUYUH B
06BIKHOBEHHBIMHI HMETPUUECKOM  cCUCTEME  Mep.
TecATHIHBIMA BoIToNnHATH apudmeTnIecKue
IPOGSIMHL. MefCTBUSI C OOBIKHOBEHHBIMH ¥
Ortnowmenne. [lenenueflcCATHIHRIMU ApOGAMHU.
B IAHHOM OTHomeHHH_BHqHCHﬂTE 3HAYCHUS]
Macuira6, BBIPAKCHUM, coaepIKalux
poropLs. MousituelCOPIKHOBEHHBIE M AECSATUYHbBIE
porenTa. Inpoou, BBIIOJIHSITH
e T —, nmpeoOpa3oBaHUs npobeii,




MpoleHTa oT
BEJIUYUHBI H
BEITMYUHBI o eé
npoueHty. Penienue
TEKCTOBBIX 3ajad,
coaepXamux Japoown
" MPOLICHTHI.
IIpakTuueckas

pabdora «OTHOIIICHUE
MIIMHBI OKPY>XHOCTH K|
e€ nuamMeTpy»

BBIOMpaTh Ccnoco0, TPUMEHSTH,
cBOiicTBa apu(pMETHICCKUX
MeficTBUM 1JIs1 pallMOHaJIU3alUuY
BBIYUCIICHUU. CocTaBisTh
OTHOIIICHUS 51 TIPOTIOPIINH,
HaXOJUTh OTHOIICHUC BCIIUYHH,
MeTUTh BEJIMYUHY B JaHHOM
OTHOIICHUH. HaxonuTs|
SKCIIEPUMEHTAIIHHBIM Iy TéM
OTHOIICHUE JIHUHBI OKPYXHOCTH
K eé AUaMeTpy.

MaTepripeTnpoBaTh MacmTad Kak
OTHOIIIGHUE BEJIMYUH, HAXOIUTH

MacmiTad  IUIaHa, KapTel U
BBIYHCIISITD paccTosTHUS,
HMCITOJIB3Y sl MacmTao.

OOBSICHATh, YTO TAKOE MPOICHT,
YIOTpeOJIsITh 000POTHI PEYU  CO
CIIOBOM «IIPOLIEHT». BrhIpaxkars
MPOICHTHI B NPOOsiX W ApoOU B
MPOIIEHTAX, OTHOIICHHUE JBYX
BEJIMYHMH B MPOIICHTAX.
BbIYUCIATH MPOIEHT OT YHUCIa U
YHCIIO o ero MPOLICHTY .
OKpyriasiTh JpOoOU U MHPOIICHTHI,
HAXOJIUTh MPUOIMIKSHUSI YHCEI.
Pemiath  3ajaud = Ha  4YacCTH,
IMPOLIEHTHI, MPOTIOPIMH, Ha
HaxXOoKJAeHUEe Iapodu (IPOIICHTA)
OT BEJIMYUHBI U BEJIIMYUHBI 110 &
mpoou (npoueHry), apoou
(IporieHTa), KOTOPHIA COCTABJISICT|
OlHa  BEJIMYMHA OT  JpPYrou.
[MpuBOAUTS, pa3zoupars,
OLICHUBAThH pa3jUYHbIC PEIICHUSI,
3alyMcy  pEIIeHUl  TEeKCTOBBIX
sagad. M3Bnekars WHGOPMAIHIO
n3 TabJnIy u Jrarpamm,
MHTEepIPETUPOBATh  TAOJIUYHbBIC
TaHHBIC, OIIPEJIEIISITh
HauOOJIbIIIee W HaWMEHbIIIee W3
MpPEACTABIICHHBIX JaHHBIX.




Harassgnas
reoMeTpusl.

Cummerpusi (6 1)

OceBas CUMMETPHSI.
LlenTpanbHas
CUMMETpPHSI.
ITocTpoenue
CUMMETPHUYHBIX  QHUTYD.
I[MpakTnueckass pabora
«OceBast CUMMETPHUS».
CummMeTpus B
MPOCTPAHCTBE

Pacno3HaBaTh Ha HCPTCIKaAX|

u n300pa’keHUsIX,
N300pakaTh oT pyxKu,
CTpOUTH c IIOMOIIBIO
MHCTPYMCHTOB purypy
(oTpe30K, JIOMaHYIO,
TPEyTOJILHUK,
MIPsIMOYTOJIbHUK,
OKpPY>KHOCTB),

CUMMETPUUYHY IO JaHHOU
OTHOCUTEIILHO MpPsIMOH,

Touku. Haxomuts mnpumepsl
CUMMETPUU B OKpY’KaroIIEM

mupe. MogaenupoBaTb U3
Oymaru JiBE urypsr,
CUMMETpPUYHBIC
OTHOCHTEIBHO MIPSIMOIA;
KOHCTPYHPOBATH
reOMETPUICCKHE
KOH(QUTYpallMH, HCIOJIb3Ys]
CBOMCTBO CHMMETPHH,B TOM|
EIZ(AIS c ITOMOTIBIO
G pOBHIX pecypcos.
MccnenoBath CBOMCTBA
M3y YEeHHBIX duryp,
CBsI3aHHBIE C CHUMMETpPUEH,
MCTIOJIB3Y ST 3KCHEPUMEHT,
HaOIIOIEHHE,
MOJSITUPOBAHUE.

(OGOCHOBBIBATH, OIIPOBEPTaTH
C MOMOIIBI0O KOHTPIPUMEPOB
YTBEp>XKIAEHUSI O CHUMMETPUH

buryp

BoipaskeHus
oyxkBamu (6 )

cl[Ippumenenne OyKB JUIsI
3anucu
MaTeMaTHYECKUX
BBIPA>KEHUM "
Mpe110>KEHUH.
ByKBEeHHBIE BBIPpAXEHUSA
151 4L CIOBBIE
TOJCTAaHOBKH.
bykBeHHBIE
HaXOXJ1eHHE
HEU3BECTHOI'O
KoMIToHEeHTa. DOpMyITBI

paBC€HCTBA,

Mcrionp30BaTh OYKBBI IS
00O3HaUCHUsI YHCEJ, MpH
3armucu MaTeMaTHYECKHX|
YTBEPXKJICHUM, COCTaBJSTH)
6yKBeHHBIe BBIpa)KeHI/ISI I10
YCIIOBHIO 3aJa49H.
HccienoBaTth HECJIOKHBIE
YHCIIOBBIE 3aKOHOMEPHOCTH,
MCIIOJIB30BAaTh OYKBBI  JJIs
X 3aIIUCH. Brruuciaate
YHUCIIOBOEC 3Ha4YCHUC
OYKBEHHOT'O BBIpaXKEHUS

Mpy  3aJaHHBIX 3HAYCHUSX|
OyKB. 3anuceiBaTh (POPMYJIbL:
repumMeTpa u IJI01Ia I
MPsSIMOYTOJIBHUKA, KBaapara;

IITUHBI OKPY>XHOCTH,




TIoIIaa KpyTra, BBIITOJIHATH

BBIYHCIICHUS 1o 9TUM
bopmyam. CocTaBisTh
bopmysl, BBIpaXKaroIye
3aBHCUMOCTH MEXIY
BEJIMYNHAMH: CKOPOCTbD,
BpeMmsi, paccTOsiHUE; IICHa,
KOJINYECTBO, CTOUMOCTB;
[MPOU3BOIUTEIBHOCTD,

BpeMsi, 00BEM  paboTHI;

BBIITOJIHATh BBIYMCICHUS IO
btuM dopmyram. Haxoautp
HEU3BECTHBIN KOMIIOHECHT
aprHMETHUCCKOTO ACHCTBUS




oTpuLATEIbHbIE
uncia,(40 u)

qucIa,

reomMeTpuvecKast
MHTEepIpEeTaIHs
MOIYJIS. YHuciioBsle
MTPOMEXKYTKH.
[MonoxxuTenbHbIE 21
OTpUIIaTeIbHBIC YHCIIA.
CpaBHeHUE
IMOJIOKHUTEIIBHBIX "
OTpHUIIATEIIBHBIX YHCEII.
ApudmeTHaecKkue
ImelicTBUS C
MOJOXKUTEIBHBIMH U]
OTpHUIIATEIBHBIMHA
YrCIIaMU. Pemenue
TEKCTOBBIX 3a7ad

Harasgnas HeThIpEXYTOJbHUK, HeThIpEXYTOJBHUK,
reomMeTpHsl. MPUMEPBI IpUMeEpbI
(I)m“ypbl HaquBIpéxyroanHKoB_ LIeTI:IpéXyl"OJ'II)HI/IKOB.
niockocTn (14 1) [IpsIMOYTOJIBHHK, [IpsiMOyTrOJIbHUK, KBaapar:
KBajpar: CBOICTBaCBOMCTBA  CTOPOH, YIJIOB,
CcTOpOH, yrioB,fiMaroHanen. H3zmepenue
laronanei. YTJI0B. Buasl
Vsmepenme yrios.[TPEYTOIBHUKOB. IlepumeTtp
Bussi  Tpeyronbaukos. MHOTOYTOMbHHKA. ITmomans,
Mepumerp urypsr. DopmyIibl
mepuMeTpa W IUIOLIA’H
MHOTOYTOJIbHHKA.
tomams dHrypbL. ll}[pHMoyl"O{II)HI/IKa.
pUOIIMKEHHOE U3MEPCHUE
DopmyIibl HEPUMETPA ooy duryp.
1 TUIOMAMMI T A krprueckast pa6oral
MPAMOYTOJIbHHUKA. (TL1omans
[pubamKEnnoe KkpyTa»lcnons3oBaTh
USMEPCHUE  TUIOAIM M py Gk EHHOE U3MepeHue
buryp. HpaKTquCKaHZ{J‘[I/IH u IoIaae Ha|
pabGora «IInomanblgneryaroii Oywmare,
Kpyra»» OpuOMMKEHHOE HW3MEpPEHUE
IUTHHBI OKpPY>KHOCTH,
MIoHmIaau Kpyra
osoxkuTenbHble nllensle yncina. MonynsllpuBoanTs TIpUMEpH]

HCIIOJIb30BaHUsI B peallbHOU
PKU3HHU IIOJIOKMUTEJIBHBIX U

OTpHUIIATEIbHBIX quCerl.
M300paxkaTe 1elible 4YHCIa,
[MOJIOKUTEIbHBIE u
OTpHUIlaTEeIbHBIC qucia
TOYKamMu Ha YHUCIIOBOM]
IpsIMOMA, HCIIOJIb30BaTh
YHUCIIOBYIO  TIPSIMyIO  JUIS
CpaBHEHUS qHCell.
I[MpumeHsTH MpaBUIa
CpaBHEHUsI, yHOPSAOYMUBATH
[leIble  YHCJIa;  HaXOJUTH
MOJTYJTh 4yHcIa.
DopMyIupoBaTh TIPaBUII
BBIIUCIICHUS c
MTOJIOKUTEIIFHBIMU u
OTPUIIATEAbHBIMH YHCIIaMHU,
HaXOOUTh 3HA4YECHUs
MHCIOBBIX BBIpa’KE€HUI,
coepIKaIux JEUCTBUS C
MOJIOKUTEIbHBIMU u
OTPULATEIbHBIMU YUCJIAMU.
[IpumensTs CBOICTBAQ
CIIOKEHUSI W  YMHOXCHHUS

st IpeoOpa3oBaHUs CyMM

M TPOM3BEACHUN




IleeI[CTaBJIeHHe
maHHbIX(6 )

IIpssmoyroabpHas
crucTeMa KOOpPJHUHAT Ha
MJIOCKOCTH.
KoopauHaTbl TOYKH Ha|
MJIOCKOCTH, abcuucca u
opauHaTta. CtonO4aThIie
178 KpPYyTOBEIE
ImuarpaMMai.
IIpakTHueckas
«IlocTpoenue
iImuarpamm». PerniieHue
TEKCTOBBIX 3a;ad4,
coaepKamux JaHHBIC,
Hpe,D;CTaBJ'IeHHI)Ie B
raGauIax u Hal
ImmarpaMmmMax

padoTal

OOBSCHATh U WILTIOCTPUPOBATH|
TTOHSTHE MIPSIMOYTOJIbHOH
CHUCTEMBbl  KOOpPJUHAT  HAa
[JIOCKOCTH,  HCIOJb30BaTh
TEpMUHOJIOTHIO; CTPOUTH Ha
KOOPAMHATHOM  IUIOCKOCTH
mouykn U (Qurypsl 1o
BaJaHHBIM KOOpIWHATaM,
HaXOIUTh KOOPAWHATH]
rodek. UnTaTh cTONOYATHIC U
KPyTOBBIC JTHarpaMMBbl;
MHTEPIIPETUPOBATh  JTaHHBIC;
CTPOUTH croyiouaThIie
muarpamMmmel.  Vcronb3oBaTh
MH(pOpPMAIIHIO,
MpeACTaBICHHYIO B
Tabnuiax, Ha auarpaMmmax
I pemIeHUs TEKCTOBBIX|
3ajad M 3aJa4d U3 peajbHOU
PKU3HU

Harasanas
reoMeTpusi.
Durypsbl

B IPOCTPaHCTBe

(9 v)

IpsiMOYyTOJIbHBIMI
mapajuienernuIen], Kyo,
npusma, nupamMuaa,
KOHYC, LMJIMHJIP, IIap
128 cepa.
300paxkeHue
MPOCTPAaHCTBEHHBIX
uryp. Ipumepsnr
pa3BEPTOK
MHOTOIPaHHUKOB,
OUJIMHApAa ©W KOHYyca.
I[MpakTuueckass pabota
«Co3nanue MoaeleH
MPOCTPAHCTBEHHBIX
buryp». IHonsaTHE
o0BEMa; e INHULB]
M3MEPEeHUS o0béma.
O0BEM
MPsSIMOYTOJILHOTO
napaJiesenuiie/ia,
KyOa, bopmytsl
o0BEMa

PacriozHaBaTe Ha 4eprexkKax,
[PUCYHKAX, OIHCHIBATH
mUupamMuay, pu3My,
LAJIUHID, KOHYC, map,
n300pakaTb WX OT PYKH,
MoOJenupoBaTh W3 Oymarwu,
MIACTUIJIMHA, TPOBOJIOKU W
np. IlpuBoauTh 1IpPUMEPHI
0OBEKTOB OKPY KAFOIIETO)
MHpa, HMEIOINX (OpMBI
Ha3BaHHBIX TeIl.
Mcnosb30BaTh TEPMUHOJIOTHIO:
BEpIUMHA, pebpo, rpaHb,
OCHOBaHHUE, BBICOTA, PaINyC
M guameTp, pa3BépTKa.
M3yuaTs, HUCTIONB3Ys]
PKCIIEpUMEHT, HaOJIroJeHue,
M3MEpeHue, MOJIEJIUPOBAHUE,
B TOM 4YHCJIE KOMIIBIOTEPHOE,
14 OIIUCHIBATH CBOMCTBA|
HAa3BAaHHBIX TEJ, BBISBIIATH
CXOJZICTBA M PA3IUUM: MEXIY
mupaMusion W TIPU3MOI;
MEXy LUIUHAPOM, KOHYCOM|

m  mapoM. Pacrmio3znaBarb
IPa3BEPTKU

mapa’julesienunena, KyOa,
MpU3MBI, oUpaMubl,
KOHYCa, HUJIUHIPA;

JaHHBIC

KOHCTPYUPOBATh




resa u3 pa3BEPTOK,
co3naBaTh ux MOJICITH.
Co3naBaTh MOJCITH|
MPOCTPAHCTBEHHBIX dburyp
(u3 Oymarw, MOPOBOJIOKH,

IIaCTUIINHA u Ip.)
M3mepsTh Ha MOJICIISX:
IUTHHBI pEoep

MHOTOTPAaHHHKOB,  JTHAMETD|
mapa. BreBoguts dopmymy|

00BEMa MIPSIMOYTOJIFHOTO
MmapajuiesIeunena.

Beraucnare 1mo  Gopmynam:
00BEM HNPSIMOYTOJIBHOTO,
rapauiesicnuneaa, Ky0a;
M CIIOJIB30BAaTh COAUHUIIbI
M3MepeHUst 00BEMa;

BBIUNCIISATH 00BEMEI TEI,
COCTaBJICHHBIX U3  KyOOB,
ITapaJuIeJICTIUIIEIOB;  PEIIaTh,

Bazaun c peaNbHBIMU
[TaHHBIMU
[IToBTOpEHMe, IToBTOpEeHuUe Beraucisats 3HAYECHUE
00001IeHue OCHOBHBIX MOHSITUNA WBBIPAXKEHUH, coJiepKallux|
cMCcTeMaTH3alMs [METOHOB KypCOB 5 M O6HaTypallbHBIE, LeJbIe,
(20 v) KJIaCCOB, O0OOIIEHUE H[IOJOKUTEIbHbIE u
crcTeMaTHu3aIus OTpHUIATEIbHBIE qHcIa,
3HaHUN OOBIKHOBEHHBIC u
iecsITUYHbIC Jipoowu,
BBIMIOJIHATE ITpeoOpa3oBaHUs
dHuCell U BBIPAXKECHUI.
BpiOupaTh criocod cpaBHEHHS]
qucen, BBIYUCIICHUM.
I[TpumeHsaTH CBOICTBA
apupMeTHYeCKuX  JAeHCTBUH
hue panuoHaIU3auu
BbIUMCIIeHUH. Pemate 3agauun
13 peanbHOMU JKU3HU,

MPUMEHSITh MaTeMaTHYEeCKUE
BHAHUS OJIs1 pemeHI/m 3a1ay4
npyrux mnpeaMeTroB. Pemath
Bajadr pa3sHbIMHU CIIOCOOaMH,

CpaBHHUBATH, BBIOHPATH
cIocOoOBI  pemnieHus]  3aJadd.
OCyIIeCcTBISATh

CAMOKOHTPOJIb BBIMOIHSIEMBIX|
MeNCTBUMT W CaMOIPOBEPKY)|

€3yJibTaTa BBIYMCJICHUIA.




ITpu pa3zpabotke paboyeii porpaMMbl B TEMaTHYESCKOM IUIAHUPOBAHUH JOJIKHEI
OBITh YYTEHBI BO3MOKHOCTH MCIIOJIB30BAHUS IEKTPOHHBIX (III(POBHIX)
00pa30BaTeNbHBIX PECYPCOB, SBIAIOIUXCA Y4eOHO-METOIMICCKIMH MaTepHallaMU
(MyJIBTHMEUIHbIE TPOrPaMMBI, JJICKTPOHHbIC YUeOHUKH U 3aJAYHUKH, JICKTPOHHBIC
OnONMHMoTEeKH, BUPTYaIbHBIEC 1a00paTOPUH, UTPOBEIE IPOTPAMMEI, KOJICKITHA

1 (poBEIX 00pa30BATENBHBIX PECYPCOB), UCTIOIB3YEMbBIMHU /I OOYUYEHHS U
BOCITUTAHMS PA3IMYHBIX IPYIII [I0b30BaTENEH, IPETOCTaBICHHBIMH B JIEKTPOHHOM
BUJIE U PEAUTU3YIOIINMHE JuJakTHaeckre BosMoxkHoctn MKT, coneprkanne KOTOphIX
COOTBETCTBYET 3aKOHOJIATEIbCTBY 00 00pa30BaHHH.

PABOYASA TPOT'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7-9 KIIACCBI
LEAN U3YHEHMA YHEBHOI O KYPCA

Anreb6pa sIBJsSIETCSI OJHUM U3 OMOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
oOecnieunBaeT H3ydeHHUE IPpYyTHX U CIIUATIIINH, KakK
€CTECTBEHHOHAYYHOTO, TaK W T'YMAaHHUTApHOTO LHUKJIOB, €€ OCBOCHHUE
HEOOXOIUMO JJIsi MPOJOJDKEHUsI oOpa3oBaHUsi W B IMOBCEIHEBHOM
)KU3HHU. PasBuTne y o0Oydwaromuxcs Hay4YHBIX M[PEJICTABICHUNH O
MIPONCXOXKJICHUN U CYIIHOCTH alreOpandecKux aOCcTpakmuii, criocode
OTpaXCHUsI MaTeMaTUYECKON HayKOH SIBJI€EHUU U MPOLIECCOB B MPUPOIE
u oOIiecTBe, POJIM MAaTEeMAaTHYECKOTO MOJEIUPOBAHHUS B HAYyYHOM
IMO3HAHWUM M B TIPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYIHOTO
MHUPOBO33PCHUA U KAYCCTB MBIIJICHUA, HeO6XO£[I/IMLIX JIs1 agarnTaliuuu B
COBPEMEHHOM nudpoBom oOl1iecTBe. N3yuenue anreopsl
€CTECTBEHHBIM 00pa3oM OOecIieuMBaeT pa3BUTHE YMEHHs HaOJI0IaTh,
CpaBHMBaTh, HAaXOAUTHh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH
MBIIIJICHUSA, CITOCOOHOCTH AprymMeHTUpOBaHO 00OCHOBBIBAaThL CBOH
JIeWCTBHUSI U BBIBOJIBI, (OPMYIIMPOBATh yTBepkaeHUs. OcBoeHnEe Kypca
anreopsl oOecrieunBaeT  pa3BUTHE JIOTUYECKOTO MBIIIJICHUS
O6y‘IaIOIIH/IXCSIZ OHHU HUCHOJB3YIOT ACAYKTUBHBIC W HWHIAYKTHUBHBIC
paccyxneHusi, o0oOIIeHHe W KOHKpETH3alnio, abcTparnpoBaHUE U
anasoruto. OOydeHue anredOpe mpeAroyiaraeT 3HAYUTEILHBIH O0BEM
CaMOCTOSITEJIbHON AEeSITEJIbHOCTHU obydJarommxcs, IIO2TOMY
CaMOCTOSITEJIFHOE pEIICHWE 3aJad €CTECTBEHHBIM OOpa3oM SIBIISIETCS
peanmzanueil AesTeIbHOCTHOTO MNpuHIMIA oOydeHus. B cTpykrype
ImporpaMMbl y4eOHOTO Kypca «AJredpa» OCHOBHOW MIKOJIBI OCHOBHOE
MECTO 3aHHMAIOT COJEp)KaTeIbHO-METOANYecKue IuHuH: «YUncma u
BBIYHCIICHUS»; «AJNTreOpandecKkue  BBIPAKEHUS»; «YpaBHEHUS U
HepaBeHcTBa»; «DyHknum». Kaxngas w3 3TUX cojaepkaTeabHO-
METOAWYECKHUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUCHUS
Kypca, €CTEeCTBEHHBIM 0O0pa3oM IepeIuieTasich M B3aUMOJICHCTBYS C
JPYTMMH €ro JUHUsIMU. B Xoxe wu3ydeHHss Kypca OOydaroniuMcs
NPUXOAUTCSA JIOTUYECKH pacCy’XJaTh, HCIIOJB30BAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM 11€1€cO000pa3HO BKIIIOYUTH B
IporpaMMy HEKOTOPBIE OCHOBBI JIOTMKM, IIPOHU3BIBAIOIIUE BCE
OCHOBHBIE pazaensl MaTeMaTHUIECKOTO oOpa3zoBaHUA u



CITIOCOOCTBYIOIINE OBIAJACHUIO OOYYaIOIIMMHUCS OCHOB YHUBEPCAIHLHOTO
MaTEeMaTHYEeCKOIro s3bIka. TakuMm 00pa3oM, MOXKHO yTBEpPXKIaTb, YTO
comepiKaTeJIbHOM M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «AJredpa»
SIBISICTCSI €T0 WHTETPUPOBaHHBINM xXapaktep. ConepkaHue IJIIMHUHU
«Hucna W BBIYMCIEGHUSD CIY>KUT OCHOBOW I JajbHEHIIEero
U3YYEHHUsI MaTEeMaTHKH, CIOCOOCTBYET pa3BUTHIO Y OOydYaromuxcs
JIOTUYECKOTO MBIIUICHUs, (OPMHPOBAHHUIO YMEHHUS ITOJIH30BaTHCS
aNropuTMaMH, a TaK)Xe€ HNPUOOPETEHHUIO MNPaKTUYSCKUX HABBIKOB,
HEOOXOJUMBIX JUIsI TIOBCEJHEBHOM >KU3HHU. Pa3BuTHE IOHSTHSI O YHCIIES
B OCHOBHOM WIKOJIE CBSI3aHO C pAallMOHAJIbHBIMU U UPpPaLlMOHAJIbHBIMU
quciaaMu, (OPMHUpPOBAHMEM MNPEACTABICHUNH O JICHCTBUTEIHBHOM
4qucie. 3aBeplIeHHEe OCBOCHMUS UYHMCIOBOW JIMHHHU OTHECEHO K
crapmeMy 3BeHY o0Omero oOpaszoBanus. ComepkaHHe OBYX
anrebpamdeckux JIMHUH — «AJreOpandecKue BBIPAXKCHUS» H
«YpaBHEHUsT W HEPABEHCTBa» CIIOCOOCTBYyeT (POPMHUPOBAHUIO Yy
oOydJarommxcss MaTeMaTHYeCcKOro armapara, HEOOXOAUMOTO  JIIs
peuieHust 3ajlad MaT€MaTHKH, CMEKHBIX NPEIMETOB U MPAKTUKO-
OPHEHTHPOBAHHBIX 3aJad. B OCHOBHONM mIkoyie y4eOHBIH MaTepuan
IPYHITUPYETCsT BOKPYI palMOHAJIBHBIX BBIp@KEHUH. AnreoOpa
JEMOHCTPHUPYET 3HAUEHHUE MATEMATHKH KaK sI3bIKa JJIsI HOCTPOECHUS
MaTeMaTU4YeCKUX MOJeJed, OMNucaHusi IIPOILECCOB U  SBJICHUH
peanpHOro ™Mwupa. B 3agaum oOyueHHUs1 ajredOpe BXOJST TaKXKe
IajibHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIIIJICHUs, HEOOXOOQUMOTO,
B YaCTHOCTH, JUII OCBOCHHS Kypca HWH(POpPMATUKH, U OBIAJICHUC
HaBBIKAMHU JIeTyKTUBHBIX paccy XJIeHUM. IIpeoOpa3oBanue
CUMBOJIBHBIX (POPM BHOCHUT CBOU cIIeH(UYIESCKHNA BKIIA B Pa3BUTHUEC
BOOOpa)keHUsI, CHOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOPYECTBY.
Copaepxanue (GyHKIHOHAIBHO-TpAaUUIESCKON JIMHUM HAICJICHO Ha
MMOJy4YCHHUE INKOJIbHUKAMH 3HAaHWH O (QYHKOUSIX Kak BaKHeHmIeH
MaTeMaTU4YeCcKON  MOJAEenM Ui  ONHCAHUs U HUCCIEeJOBAHUS
pa3HoOOpa3HBIX MPOIIECCOB U SIBJIEHWH B MPHUPOJE U OOIIeCTBe.
M3ydenne 3Toro Marepuaia CIioCOOCTBYET Pa3BUTHIO y 00yUarOIINXCS
YMEHUsSI UCIOJIb30BAaTh pAa3IUYHbIE BBIPA3UTEIBHBIE CPEJICTBA SA3bIKA
MaTeMaTHKH — CIIOBECHBbIC, CHMBOJIMYECKHE, TpadudecKkue, BHOCHUT
BKJag B (OPMHUpPOBAHHE MNPEACTABICHHN O POJM MaTeMaTHKH B
Pa3sBUTUU LUUBUIN3ALUN U KYJIBTYPBI.

MECTO YYEBHOIO KYPCA B YHEBHOM TJ1AHE
CoryacHO yuyeOHOMY IuIaHy B 7—9 Kilaccax M3yd4aeTrcsi y4eOHBIH Kypc
«Anredbpa», KOTOPBIH BKIIOYACT CJIEAYIOIINE OCHOBHBIC pa3aeibl
conepIKaHUs: «Yucna " BBIYHCIICHUSD, «Aarebpandeckue
BBIPAXKCHUs», «YPAaBHCHHUsSI U HCPABCHCTBa», «DYHKIIMNW». YUYCOHBIN
mjaH Ha wu3ydeHue anreopel B 7/—9 Kilaccax OTBOJIMUT HE MeHee 3
y4eOHBIX YacOB B HEACIIO B TEUCHHE Ka)XXIOTO ToJla OOYYEeHHs, BCErO 3a
TpH rojyia ooydenusi — He MeHee 306 ydeOHBIX YacOB.



COIAEPKAHUE YYEBHOI'O KYPCA (I1I0O 'OJJAM OBYUYEHMHSA)
7 Knacc

YJucaa u estvucaeHus
PaumoHanbHble YMcha

JlpoObu OOBIKHOBEHHBIC U ASCATUYHBIC, MEPEXOJ OT OMHOH (OPMEI
3amucu apooOeil k npyroii. [loHsTHE panUOHAIBLHOIO YHCIIA, 3aIHUCh,
CpaBHEHHE, YIOPSOYNBAHUE PAllMOHAIBHBIX YHced. ApudMeTnyecKkue
JEUCTBUS C palMOHAJbHBIMU 4YHcJIaMU. PelieHue 3agady U3 peajibHOU
MIPaKTHUKW Ha 4YacTH, Ha Apobu. CTeneHb ¢ HaTypaJIbHBIM ITOKa3aTeleM:
oInpejiesieHrue, NpeoOopa3oBaHue BBIPAKECHHH Ha OCHOBE OINpEIEJICHUS,
3amuchk 60mpmuX dnucel. [IporeHThl, 3aIuchk MPOICHTOB B BUIC APOOH U
apoOu B BHUJE MPOLECHTOB. TpHU OCHOBHBIE 3aJa4ld Ha MPOIEHTHI,
pelleHue 3anad U3 peajlbHOM NOpakTUKU. IIpuMeHeHue NpU3HAKOB
AEJIMMOCTH, Pa3JIOKEHHE Ha MHOXHUTEJIH HaTypaJbHBIX YHCEI.
PeampHBle 3aBUCMMOCTH, B TOM YHCJIE TmpsiMasi ©W oOpaTHas
OPOHNOPIITUOHAIBHOCTH.

AnzeOpauueckue eblpailx;ceHusn

IlepeMeHHBIE, YHCIIOBOE 3HAUYEHHUE BBIPAXKEHUS C I[IEPEMEHHOMU.
JlonyctuMble 3HadyeHUsl nepeMeHHbIX. [IpencraBieHue 3aBUCHUMOCTH
MEXIy BEIIMYMHAMH B BHUJEC (GopMyibl. BeramcieHus mo dopmyiiam.
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUMN, TOXICSCTBEHHO pPaBHBIC
BEIpQ)KCHUS, TIpaBWia IIpeoOpa3oBaHUs CYMM H© IIPOU3BEIICHUM,
MpaBMJIa PACKPBITHSI CKOOOK W TPHUBEACHHUS MOIJOOHBIX ClIaraceMBbIX.
CBoiicTBa CTeNeHW C HaTypaJbHBIM mnokKa3zateneM. OJHOYJIEHBI H
MHoTOwIeHbl. CreneHb  MHOrouiaeHa. Cllo)keHHe, BBIYHTaAHUE,
YMHO>»XEHHUE MHOTIOWIEHOB. @OpPMYyJbl COKPAILEHHOTO YMHOMXEHHUS:
KBajJpaT CyMMBI U KBajapaT pa3zHocTh. DopMmyiia pa3HOCTH KBaJpaToB.
PasnoxeHne MHOTOYICHOB Ha MHOXXHUTEIH.

YpaeHenun

VpaBHeHUE, KOPEHb YpaBHEHUsI, MpaBuiia IIpeoOpa3oBaHUs ypaBHEHHUS,
PAaBHOCUIIBHOCTH  ypaBHeHuil. JIluHellHoe ypaBHEHHUE C  OJHOH
IIEpEMEHHOMN, YMCI0 KOPHEH JTUMHEHHOTO ypaBHEHHS, PEIICHUE JTUHEHHBIX
ypaBHeHuii. CocTaBJieHHE YypaBHEHHU II0 YCJIOBUIO 3ajauyd. PemeHue
TEKCTOBBIX 3ajad ¢ MOMOIIbI0 ypaBHeHHUH. JIMHEHOe ypaBHEHHE C IBYMSI
rnepeMeHHbIMU U ero rpaguk. Cucrema AByX JIMHEWHBIX ypPaBHEHHH C
IByMsl TOepeMeHHbIMH. Pemienme cuctemM  ypaBHEHHIl  crmocobom
IMOJACTAHOBKH. [IpuMepsI pelieHus] TEKCTOBBIX 3a/Jad C IMOMOIIBIO CHUCTEM
ypaBHEHUI.

Koopaunatel u rpaguku. OyHKUNH

Koopaunara TOoukm Ha npsMoil.  UuciioBbIE  NPOMEXYTKH.
Paccrosinne wmexay JAByMs TOYKaMHU KOOPAMHATHOW  IIPSIMOWM.
IIpssmoyronbHast cucrema koopauHat, ocu Ox u Oy. AbGcuucca n
OpAMHAaTa TOYKM Ha KOOPAWHATHOU IutockocTu. IIpumepsr rpaduxos,
3agaHHbIX (popmynamu. UrteHue rpaduKOB peadbHBIX 3aBHCHMOCTEMH.



TTousitne pynkuuu. I'padpuk ¢pyakmu. CeoiictBa hyHKIuM. JInHeliHAas
dynkuus, eé rpadpuk. I'padux pynxkumm y = | x [. I'paduueckoe
pellecHuEe JIMHEHHBIX YPAaBHEHUM W CHUCTEM JIMHEHHBIX YPaBHEHUI.

8 knacc

YJucaa u estvucaeHus

KBaI[paTHLIﬁ KOpE€Hb H3 4YHCJIa. Ilousartue 06 HUppannuoHaJIbHOM
qucJe. HGCSITI/I‘-IHI)IC HpI/I6J'II/I)KeHI/I$I UppaluoOHaJIbHbBIX YUCECII. CBOﬁCTBa
apudMeTHYEeCKNX KBaJApaTHBIX KOPHEH ©W WX IIPUMEHCHHE K
OpeoOpa30BaHUIO  YHCIOBBIX  BBIPaXXCHUH W BBIYHUCICHHSIM.
I[ef/‘ICTBI/ITeJ'ILHbIe qucia. CTel’[eHL C LOeJIbIM IIOoKas3aTrceJIeM U eé
CBOMCTBA. CTaHILapTHaﬂ 3aIIucChb 4uciia.

AnzeOpauueckue 8vipajiceHus

KBagpaTtHbiii TpEXWiieH; pa3loXeHHE KBaJApaTHOTO TpEXUeHa Ha
MHO>XHUTEJIH. Anreopanyeckasi  JIpoOb. OCHOBHOE  CBOWCTBO
anrebpandeckoii npo6u. Cio)keHre, BEIYUTAHUE, YMHOKEHHE, ICICHUE
anrebpanyeckux  Apobeii.  PanmoHajdbHBIE  BBIP@XKCHUSI H  HUX
npeoOpa3oBaHHE.

Ypasnenua u nepasencmsea

KBanpartnoe ypaBHeHue, (opMysia KOpHEH KBaJpaTHOTO ypPaBHEHHS.
Teopema Buera. Penienue ypaBHeHHUI, CBOJSIIMXCS K JIMHEHUHBIM U
KBagpaTHBIM. llIpocTteiimme  npoOHO-palMOHAJIBHBIE  ypaBHEHUS.
I'papmueckass mHTEepnperanust ypaBHEHHUW C JBYMsI IEPEMEHHBIMHU M
CHUCTEM JIMHEWHBbIX YpPaBHEHUH C JABYMs NepeMeHHbIMU. llpumepsl
pELIEHUs] CHUCTEM HEJIWHEHWHBIX YpaBHEHHH C JBYMs II€PEMEHHBIMH.
Pemenne TekcTOBBIX 3ajady anreOpandeckuM crnocoboM. YwncioBble
HepaBeHCTBa MW HUX cBoiMcTBa. HepaBeHCTBO ¢ OAHONW NEpEeMEHHOM.
PaBHocunbHOCT, HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOM
nepeMeHHOU. CrucTeMbl TUMHENHBIX HEPABEHCTB C OJTHON NEpPEMEHHON.

Dynrxyuu

[Mousitne ¢ynkumu. OO1aCTh OMpEACIICHHS M MHOMXECTBO 3HAYCHUM
¢ysxkmun. CnocoOwr 3amanus ¢yHknouil. I'paduk dysknun. UrteHue
CBOﬁC”{F bysaknun 1o e€ rpaduky. Ilpumepsr rpadukoB GyHKIHH,
OTpa)karolUuX peanbHble Hpouecchl. yHKIUN, ONUCHIBAIOIIUE MPSIMYIO U
0o0paTHYIO MPOMOPIIMOHANIBHBIE 3aBUCHUMOCTH, uX rpadukn. DyHKInM
y = X, y = Xy = x, Yy = |x]|. Ipadpunueckoe pemnienue
YPaBHEHHUII M CHUCTEM ypaBHEHUM.

9 knacc

YQucaa u svivucaeHus
JencTBUTENbHbIE YMCNa

PaHI/IOHaHBHLIC qucla, nppanmruoHaJIbHBIC qucia, KOHCYHBIC nu
OECKOHEYHBIE ACCATUYHBIC I[pO6I/I. MHoxecTBO HeﬁCTBHTCHBHBIX qHu-
CCII; HeﬁCTBHTCHLHBIC qucijila Kak 6€CKOHC‘IHI)IC ACCATHUYHBIC HpO6I/I.
Bzaumuo OQHO3HAYHOEC COOTBCTCTBHUEC MECKIAY MHOXCCTBOM ,Z[eﬁCTBPI-



TEJIBHBIX YHCEJI U KOOPJAMHATHOM MPSIMOM.

CpaBHCHHUE [CHCTBUTCIBHBIX YHCEI, apU(PMETHUYCCKHUEC ICHCTBHUS C
NEeHUCTBUTEIbHBIMUA YHCIIAMHU.
M3mMepeHuna, NpUOMNKEHMUA, OLEHKM

Pa3Mepsl 00BEKTOB OKPYIKAIOIIErOo MUPA, JUTUTSIBHOCTh MPOIEC- COB
B OKPY>KaIOIIEM MHpE.

I[Ipubnm>xéHHOE 3HAYCHHWE BEJIUYUHBI, TOYHOCTH IIPHUOIHUKCHUS.
Oxpyrienue uucen. [Ipukuika u olleHKa pe3yJIbTaTOB BHIYUCICHUM.

Ypaenenus u nepasencmea
YpaBHeHWs C OZHOM NepeMeHHOM

JIuneliHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIALIUXCA K
nuHeliHBIM.  KBanpatHoe  ypaBHeHue. PemieHue — ypaBHEHUH,
CBOJSIIMUXCS K KBaAgpaTHbIM. bukBagpaTtHoe ypaBHeHue. IIpumepst
pelIeHus] ypaBHEHUIN TpeThbeil U 4eTBEPTOU CTENEHEN pa3jI0KEHUEM Ha
MHOXHUTeJIH. Penenne npoOHO-panlMoOHaIbHBIX ypaBHeHHN. PeneHue
TEKCTOBBIX 3a7a4 aJireOpandecKuM MEeTOIOM.

CUCTEMbI YpaBHEHMM

VpaBHeHUEe ¢ AByMsI NIEpEeMEHHBIMU U ero rpaduk. Pemienue cucrem
JABYX JIMHEHHBIX YPABHEHUU C ABYMs IIEpEMEHHbIMU. PelieHue cucrem
JABYX YPaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOPOU
creneHu. ['paduyeckasi HHTEpHpETAUS CUCTEMBl YPAaBHEHUM C JBYMS
IepeMEeHHBIMHU.  PellleHrne  TEeKCTOBBIX  3ajad  alre0panydyecKum
CIIOCOOOM.

HepaBeHcTBa

YHuciioBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne JIMHEWHBIX HEPABEHCTB C OJHOM I€peMEHHOU. PemieHue
CHUCTEM JIMHEWHBIX HEPABEHCTB C OAHOM mnepemeHHoW. KBaaparHbie
HepaBeHcTBa. [ 'paduyueckasi MHTEpHpeTanus HEPABEHCTB U CHUCTEM
HEPaBEHCTB C JIByMsI IEpEeMEHHBIMHU.

DyHryuUU
Ksanparuuanas ¢pynkius, e€ rpaduk u ceoiictra. [Tapadomna,
KOOPAMHATHI BEPIIUHBI TapadoJIbl, OCh CUMMETPHUH ITapaboIbI.



I'padukn pynkumii: y=kx, y=kx+b, y=
Yy=x \/;c,y:1x1 M UX CBOMCTBa
YucioBble NOC/I€10BATEIHLHOCTH

k
T, Y=x3,
X

Onpenenenne u cnocodObl 3aJaHUS YHCIOBBIX MOCJIEI0BATEILHOCTEH

ITousartue YHCJIOBOM IMOCJIEJOBATEIBHOCTH. Bamanue
MOCJICIOBATCIILHOCTH PEKyPPCHTHOW (opmysoi u dopmyiioir N-ro
4JIeHa.
Apudmerndeckas U reOMETpHUECKas POTPECCHH

ApudmeTnyeckass U reoMeTpudeckast nporpeccun. Dopmyibl N-T0
wieHa apUPMETHUECKOH ¢ TEOMETPHYCCKON IIPOTpecCHii, CYMMBI
TIePBBHIX N YICHOB.

N3o0pakeHue YjIeHOB apU(PMETHYECKONH U T'COMETPHUYCCKOU
OpPOrpeccCU TOYKaAaMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIN u
SKCMOHCHIMAIBHBIN pocT. CI0XXHBIE TTPOIICHTEL.

MJAHAPYEMbIE NMPEAMETHBIE PE3Y/IbTATbl OCBOEHWA PABOYEM
MPOIrPAMMBI KYPCA (MO NAAM ObYHEHUA)

OcBoenne ydeObHOTro Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO
obmrero  obOpa3oBaHUS ~ JOJDKHO  OOECIEYHBATH  JIOCTHIKCHUEC
CIIeAYIOIIUXIIPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB!

7 Knacc

Yucaa u ebrvucaeHun

1. BbIIONHATH, cOYeTasi YCTHbIE M NHUCbMEHHBbIE HPUEMBI,
apudmeTndecKkue NeHWCTBUS C PallMOHAIBHBIMU YHUCIIAMH.

2. HaxonuTe 3Ha4YeHUs YHCIOBBIX BBIPAKCHUH; MPUMEHSTH
pazHoOOpa3Hble CIOCOOBI W TIPUEMBI BBIYMCICHUSI 3HAYCHHH
JIPpOOHBIX  BBIP@XKEHUM,  COJAEpKAUIMX  OOBIKHOBEHHBIC  H
JEeCATUYIHBIC APOOH.

3. TIlepexoauTh OT OaHONW (OPMBI 3aMUCH YHUCEN K JPYrou
(mpeoOpa3oBBIBaTh JIECSITHYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECITUIHYIO TPOOBb).

4. CpaBHHBaTh U yHOPAAOUYNBATH PAIlMOHAIBHBIC YHCIIA.

5. OkpyrisTe 4ucia.

6. BBIMONHATE NPUKHAKY M OLEHKY pe3yJjibTaTa BBIYUCIICHUIH,
OLICHKY 3HAYEHWM YHCIIOBBIX BBIPAXKCHUMH.

7. DBBIIOMHATE HOEUCTBUS CO CTENCHAMH C HaTypaJbHBIMU
IMOKa3aTeJISIMU.



8. IlpumMeHATH, NOpPU3HAKH HEJIIMMOCTH, pPa3jIOXKCHHE Ha
MHO>XHUTEJINHATYPaJIbHBIX YHCEII.
9. PemaTts mNpaKTHUKO-OPHUEHTHUPOBAHHBIC 3aJladqd, CBSI3aHHBIC C

OTHONICHUEM BCIIWYMH, OIPONOPLUHUOHAIBHOCTBIO BCJINYWH,
OpOLEHTaMH; UHTEPHPETUPOBATh PE3yJIbTAaThl pEUICHUs 3a7ad C
yuyéToM OTpaHUYECHUH, CBsI3aHHBIX co CBOMCTBaMUu

paccMaTpuBaeMBbIX OOBEKTOB.

AnzeOpauueckue eulpad@ceHusn

1. Mcnonp30BaTh alreOpanydecKyr0 TEPMHHOJIOTHIO U CHMBOJHKY,
MIPUMEHSITh €€ B Mpollecce OCBOCHHSI yueOHOro marepualia.

2. HaxonuTh 3HaYeHHs OYKBEHHBIX BBIPAKCHUW IPH 3aJaHHBIX
3HAYECHUSIX IIEPEMEHHBIX.

3. BeinmonHsATh NpeoOpa3oBaHus MEJIOr0 BBIPAKEHUST B MHOT'OYJICH
MIPUBEICHUEM II0JIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

4. BBINOJHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH |
MHOTO4YJIEHa Ha MHOTOYJICH, IPUMEHSTh (OPMyJbl KBajpara
CYMMBI U KBaJipaTa pa3HOCTH.

5. OcymiecTBisiTh pa3il0XKEHUE MHOTOWICHOB Ha MHOXHUTEIN C
IIOMOIILIO  BBIHECEHUsI 3a CKOOKM  OOIIero  MHOXHUTEJIs,
TPYHOIIMPOBKY CllaraeMbIxX, NpUMEHEeHUs: (HOpMYyJl COKpaIIEHHOTO
YMHOXEHHUSI.

6. Ilpumensare mnpeoOpa3oBaHWsI MHOTOWICHOB JUISI PEIICHUS
pa3IUYHBIX 3aJad W3 MaTeMaTHKH, CMEXHBIX NPEaMETOB, H3
peasbHOM MPaKTHUKU.

7. Ucnionp30BaTh CBOMCTBA CTEIIEHEH C HATypadbHBIMU ITOKa3aTeJIs -
MU JJIs1 TpeoOpa3oBaHUs BBIPAKECHUM.

Ypasnenua u nepasencmsea

1. Pemrate nUHEWHBIC YpaBHCHHS C OJHOW IIEPEMEHHOM, IMIPUMCHSIA
npaBujia Tepexosia OT UCXOJHOTO YPaBHEHHUSA K PAaBHOCHIBHOMY €MY.
ITpoBepsiTh, SBAAETCS AU YUCIO KOPHEM YpaBHCHHA.

2. IlpuMmensTH rpaduyecKkue MeTOAbl NPH PEIICHUH JIMHEHHBIX
YpaBHEHHUUN U UX CHCTEM.

3. TlombOuparh mpuMepbl Iap YHCEJ, SBJSIIOIIMXCSI pElICHUEM
JINHEHHOr 0 ypaBHEHUs C ABYMs NIE€PEMEHHBIMU.

4. Ctpouth B KOOPAWHATHOH INUIOCKOCTH TpaduK IJHUHEHHOTO
YpaBHEHHUS C IBYMs IIEPEMEHHBIMH; MOJIB3YSICh TPaUKOM, TPUBOIUTH
OpUMEPBI PEIICHUs] YPaBHEHUS.

5. Pematp cHcTeMBl JABYX JIMHEHWHBIX YpaBHEHHUH C JABYMs
IIEPEMEHHBIMHU, B TOM HHCJIE TpadUIECKH.

6. CocraBisaTh W pemiaTh JMHEHHOE YpaBHEHHUE WIH CHUCTEMY
JIMHEWHBIX YypaBHEHUNM IO YCJIOBUIO 3aJadyd, HUHTEPHPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a/JauM IMOJyUCHHBIH pe3yibTart.



Koopodunamut u 2paguxu. dynxyuu

1. M3o0paxaTh Ha KOOPJAMHATHOHW MPSMOM TOYKH, COOTBETCTBYIOIIHE
3aJaHHBbIM KOOpauHaTaMm, JIydd, OTPE3KHW, HHTCPBAJIbI; 3allMChIBATH
YHCIOBBIE MPOMEXYTKH Ha aJreOpamvdecKoM S3BIKE.

2. OTrMeuaTh B KOOPJAMHATHON MJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpIAWHATaM; CTPOUTH Tpaduikn ITUHEHHBIX GyHKIHH. CTpOUTH
rpadpuk QyHKIINH Y = |X|.

3. OmmceiBaTh C NOMOMBIO (PYHKIHUA W3BECTHBIC 3aBHCHUMOCTH
MCKIAY BCIIMYHMHaAMM CKOpPOCTBD, BpcCwms, PpPacCCTOAHUC, ocHa,

KOJIMYECTBO, CTOMMOCTB; IIPOU3BOJHUTEIIBHOCTh, BpeMs, OOBEM
paboThl.

4. HaxoauTh 3HaueHHe QYyHKIWUHU 10 3HAYCHUIO €€ apryMeHTa.

5. I[lonumate rpaduyuecKuii Criocod MpeaCTaBJIICHUS W aHaau3a HH-
bopmanmm; w3BIEKaTH M HHTEPIPETHPOBATH HH(POpPMAIUIO U3
rpamKoOB peajJbHBIX IPOIECCOB M 3aBUCUMOCTEH.

8 knacc

Yucaa u gbruucaeHus

1. UJcmonp3oBaTh HaydaJbHBIC NOPEACTABICHUS O  MHOXECTBE
JEUCTBUTENBHBIX  4YHCEN  JJIsI  CpPaBHEHUS, OKPYIJIEHUS U
BBIUMCIICHUH; W300pa)kaTh ACHCTBUTEIbHBIE UYHCIAa TOYKAMHM Ha
KOOPJAWHATHOU MPSIMOM.

2. IlpuMeHSTh TIOHSITHE apU(PMETHICSCKOTO KBAJPaTHOTO KOPHS;, Ha-
XOOUTh KBaApaTHBIE KOPHH, WCIIONb3ys IIPU HEOOXOIUMOCTH
KaJIbKyJISITOD; BBINIOJTHSTH npeobpa3oBaHUsA BBIpa’KCHU,
coJiepKalliX KBaJpaTHble KOPHHU, UCHOJIb3Yysl CBOMCTBA KOpPHEM.

3. Hcmonp3oBaTh 3amucu OONBIMUX H MaJIBIX YHCEI C ITOMOIIBFO
JICCATUYHBIX po0eii u creneHed uucia 10.

AnzeOpauueckue eblpalxceHusn

1. [IpuMeHSATh MOHSITHE CTEIICHU C IIEJIFIM ITOKa3aTeleM, BBINOIHATH
npeoOpa3oBaHUsI BBIPAKEHUH, COACPIKANUX CTEIIEHU C  I[eJIbIM
MoKa3aTeJeM.

2. BBINOIHATE TOXICCTBEHHBIC NPEOOpa30BaHUS PAMOHAIBHBIX
BBIpQXKEHUM Ha OCHOBE MNOpaBMJ JIEHCTBUM HAJ MHOTO4YJ€HAMU U
anreOpandyecKuMU IPOOSIMHU.

3. PackiragpiBaTh KBaJIpaTHBIA TPEXUICH HA MHOYKUTCITH.

4. Tlpumensts 1peoOpa3oBaHUs BBIPAKCHUA I PCIICHUS
Pa3uYHbIX 3aJa4 U3 MaTeMaTHUKH, CMEXKHBIX NPEJIMETOB, U3 PEATbHON
MPaKTHUKU.

Ypaenenus u nepasencmea
1. Penrate nWHEWHBIC, KBaJpaTHBIC ypPaBHCHHUS W pPalMOHAIIbHBIC
YpaBHEHUS, CBOAAIIHNECS K HAM, CUCTEMBI ABYX ypPaBHCHHU C ABYMS
HEepPEMEHHBIMHU.
2. TlpoBoauTh NpOCTEHIINE HCCIJICOBAHUS YPAaBHEHUIH W CHUCTEM
YpaBHEHHH, B TOM UYHCJIE€ C OPUMEHEHHEM TpapuIecKux
npeAcTaBiieHUil (yCTaHaBIWMBATh, HWMEET JIM YypaBHCHHUE WIIHA



cucTeMaypaBHCHHH PELICHUS, €CIIM UMEET, TO CKOJIBKO, U Mp.).
3. Ilepexomuth OT cJIOBEeCHOH (OPMYJIMPOBKH 3axadn K e
anredbpandeckoil MOJeIN C MOMOIIBIO COCTABJICHUS ypPaBHECHUS WU
CHCTEMBl ypaBHECHHI, HWHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJla4y MOJIYUYCHHBIH pe3yJibTar.
4. TlpuMeHsITH CBOIMCTBAa YHMCIIOBBIX HEPABEHCTB [UIsl CpPaBHEHHSI,
OLIEHKU; peliaTh JIUHEHNHbIE HEPABEHCTBA C OJHOM MNEPEMEHHON U UX
CHCTEMBI; 1aBaTh I'paUuecKyi0 HIJIIOCTPAIIUI0O MHOYXKECTBA pelICHUH
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.
DPynrxyuu

1. IMoHumaTs W HCHOJIB30BAaTh (MYHKIWOHAJIBHBIE IIOHSITHUS U
sI3bIK  (TEPMHUHBI, CHUMBOJHYECKHE OOO3HAYCHUs); ONpencisTh
3HadYeHHe (QYHKOHU 110 3HAYCHUIO apryMeHTa; ONpeleisiTh
CcBOMCTBa (PYHKIUH MO TpaduKy

2. CtpouTsh rpadUKu dIIEMEHTApHBIX (QYHKIIHNA BUaa y = V= X2,

— 3 — — . o o
y=X,Y = <X, Y = |[Xx|; onuCbIBaTb CBOMCTBA YHCJIOBOU

byskpu Mo e€ rpaduky.

9 knacc

Yucaa u ebrvucaeHusn

1. CpaBHUBATh u YIIOPsIIOYUBATH pauuoHaIbHbIE u
UppanuoOHAJIBHBIC YHCIA.

2. BpimonHsaTh apudMeTHyecKHe JASHCTBUS C palMOHaJIbHBIMU
YHUCJIIaMH, coueTas yCTHhIE U NUCbMEHHBIC TPUEMBI, BHIIOJIHSTH
BBIYHCIICHUSI C UPPAIITMOHAJIBHBIMH YHCJIAMH.

3. HaxoanTe 3Ha4UeHWs CTENEHEW C NEeNbIMH MOKa3aTesIMH U
KOPHEI1; BEIYUCIISITh 3HAUYCHUST YUCIIOBBIX BBIPAXKEHUH.

4. OXpyrasaTh JIeHCTBUTEIbHBIE YHCHA, BBINIOJHATE HPUKUIAKY
pe3yipTaTa BBIYHCICHUM, OIEHKY YHCIOBBIX BBIPAKCHHH.

Ypasnenus u Hepasencmsea

1. Pemate JHMHEHHBIE W KBaJpaTHBIE YpaBHEHUS, ypPaBHEHUS,
CBOJISIIIIMECS] K HUM, IPOCTEHIIINE APOOHO-pAllMOHAIIBHBIC YPaBHEHUSI.

2. PemiaTth cucTeMBbl IBYX JIMHEHHBIX YPAaBHEHUN C IBYyMs IIEpPEMEHHBIMH
M CHCTEMBI ABYX YpPaBHEHHI, B KOTOPBIX OJJHO YypaBHEHHE HE
SIBIISICTCS JIMHEHHBIM.

3. PemaTth TEKCTOBBIE 3aJa4M aJreOpPanvecKUM CIOCOOOM C ITOMOIIBIO

COCTaBJICHUSI yPaBHEHHUS WM CUCTEMBl ABYX YpaBHEHHUH C IByMs
EpPEMEHHBIMH.
4. TlpoBOoaMTH MNpOCTEHIINE HCCICAOBAHUS YPAaBHEHUH M CHCTEM
YpaBHEHHH, B TOM YHCJIE€ C IIPUMEHEHHEM TIpadUIEeCKUX
IpEICTaBICHUN (yCTaHABINBATh, UMEET JIN yPaBHEHHUE WJIH CHUCTEMa
YpaBHEHUH pEIIeHUs, €CJIU UMEET, TO CKOJILKO, U 1p.).

5. Pemarp suHEHHBIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA;
n300pakaTh PEIICHHE HEPABEHCTB Ha YHMCIOBOM MPSAMOM, 3alHCHIBATH



pelIeHrne ¢ MOMOIIBI0O CHMBOJIOB.

6. Pemath cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMBbI HEPaBCHCTB,
BKJIIOYAIOIINE KBaJpAaTHOE HEPABEHCTBO; H300pa’kaTh pEIICHUE
CHUCTEMBbI HEPABEHCTB Ha YHCIJIOBOW MPSIMOM, 3alMCHIBATH PEIICHHUE C
ITOMOII[bIO CHMBOJIOB.

7. Ucnonp30Barh HEpaBCHCTBA IIpU PCIICHUHN PA3JIUYHBIX 3ada4.
Ddynrkyuu

1. Pacno3naBaTh (QYHKUMM HW3Y4YeHHBIX BUJIOB. Iloka3biBaTh
CXEMAaTUYECKH PACHOJIOKEHHE Ha KOOPAMHATHON IJIOCKOCTHU

rpaduKOB
N k
Gyuxumit Buga: y = kx, y = kx + b,y = =,y =ax’ + bx + ¢,
x
_ 3 _ N
y = x} y & X,y = | X | B 3aBHCHMOCTH OT 3HAYCHHUI

K02 PUIMESHTOB; OMUCHIBATH CBOWCTBA (DyHKIIWIA.

2. Ctpouth u m300pa’kaThb CXEMaTHYECKU IpadUKH KBaAPATHUIHBIX
(pyHKIIMN, ONTMCHIBATh CBOMCTBA KBAAPATUUHBIX (PYHKIIMN ITO X
rpaduKam.

3. PacmoznaBath kBazpaTudHyro QGYHKIHIO 10 (opmyle,
NPUBOJAUTH IPUMEPbI KBaJpaTHUYHBIX (QYHKIHUNW W3 peanbHOU
>)KU3HU, PU3UKHU, TEOMETPHUH.

Apugmemuueckan u 2eomempuueckas npozpeccuul

1. Pacmio3dHaBaTh apu(pMETHYECKYIO H TI'€OMETPHYCCKYI MHPOIrpeccuu
IIpU pa3HBIX cHoco0ax 3aJaHus.

2. BBIIIOJHSATH BBIYUCIICHHUS C HCIOJb30BaHuEeM (GopmMys N-ro ujaeHa
apuMETHYSCKON U TeOMETPUYECKON MPOrpeccHii, CyMMBI MEPBBIX N
YJICHOB.

3. HzoOpaxarTh  4€HBl  M[OCJIEJOBATEJIbHOCTH  TOYKAMH  Ha
KOOPAWHATHOM IIOCKOCTH.

4. PemaTh 3a/1aud, CBS3aHHBIC C YHUCJIOBBIMH IOCJIEOBATEILHOCTIMH,
B TOM 4YHCIIC 3aJa4yu U3 peam)Hof/’I KU3HHU (C HCITIOJIb30BAaHUCM
KaJIBKYJISITOPa, HU(PPOBBIX TEXHOJIOTHIA).



cC

TEMATUYECKOE NMJIAHMPOBAHME YYEBHOIO KYPCA (MO FOJAM

OBYYEHMS)

7 knacc (He MmeHee 102 4)

Ha3zsanmue pa3gena

OcHOBHOe coaep:kaHue

OcHOBHBIE BUABI JAeATEJIbHOCTH

palMoOHAIBHBIX YHCEII.
CreneHb ¢ HaTypaJIbHBIM
IIoKa3aTeseM.

Penrenue OCHOBHBIX
3aga4 Ha apoow,
OPOIICHTHI U3 peanbHOU
OPAKTHUKH.

Ilpusnakn ngenumocTH,
pas3IoKeHUs Ha
MHOXHUTEIN

HaTypaIbHBIX UHCEI.
PeanpHBIC 3aBHCHUMOCTH.
IIpsimass  u  oOpatHas
MIPOIIOPIHUOHATBHOCTH.

(TembI) (YU CI0 o0yyaroumxcs

4acoB)

Yucaa u | ITorsitue panmonanpHoro | CucreMarusupoBarhb u

BbIYHCJICHHS. gucia. Apudmerndeckue | oboramars 3HAHUA 00

PanuonajibHbie JeHCTBUSL ¢ | OOBIKHOBEHHBIX u

quciIa panroHaITLHBIMHU JIECSITUYHBIX OPOOSX.

(25 u) YUCIIaMU. Cpasaenue, | CpaBHMBaTh U yHOPSAIOYUBATh
YHOpSIIOYNBAHUEC JIpoOu, MpeoOpa3oBbIBasi MHPH

HEO0OXOIUMOCTH
NECATUYHBIE apoou B
OOBLIKHOBEHHEIE,
OOBIKHOBEHHBIE B

JIECSITUYHBIC, B YACTHOCTH B
OCCKOHEYHYIO JECSITHYHYIO

IpoOb. ITpumeHaTsb
pazHoOOpa3Hble  CIOCOOBI U
TIPUEMBI BBIYHCIICHHS
3Ha4YEeHUH JPOOHBIX
BBIPKEHUH, CoJleprKaIInux
OOBIKHOBEHHBIC u
JIeCSITUYHbIE npobdu:
3aMEeHSTh npu
HEOOXOIUMOCTHU
JIECSITUYHYIO Ipobn
OOBIKHOBEHHOM u
OOBIKHOBEHHYIO

JIECSITUIHOM, MIPUBOINUTH
BBIpa)KCHUE K dopwme,
HaubOosiee  yaoOHOW Uit
BBIYHCIICHUN,

NpeoOpa3oBLIBATE APOOHBIC
BBIpAXKCHUA Ha YMHOXKXCHUC
U JIeJIeHHEe  JeCSATHYHBIX

npobeil K  JCHCTBHSIM  C
LETIBIMHA YHCIAMHU.
IIpuBoIUTH YHUCIIOBBIC u

OYKBEHHBIE IIPUMEPBI CTETIEHUC
HaTypaJbHBIM IOKa3aTeleM,

00BACHSS 3HAYCHUS
OCHOBaHUs CTEIIEHU u
moxasareJist CTENEHN,
HaXOJIUTh 3HAYEHUS

creneneii Buma a" (@ —




nmoboe panyoHanbHOE
4uCciio, N — HaTypalbHOE
9HCIIO).

ITormMaTe CMBICT 3amycH
OOJIBIINUX YHUCEJI C TTOMOIIBIO
JICCATHYHBIX npobeit u

CcTereHen quciia 10,
MIPUMEHSTh UX B pPEaIbHBIX
CUTYAaIIUX. TIpumMmeHsTh
MIPU3HAKH HEJIUMOCTH,
pa3noxeHus Ha

MHOXHUTECIIN HaATypaJlbHBbIX
yuces. Pemate 3amadu  Ha

4acTH, MPOICHTHI,
MIPOTIOPIMH, Ha HAXOXKICHHUE
npodu (nporeHTa) or

BCJIMYHMHBI W BEJIWYHHBI 10
eé npoOu (IpoIEeHTyY), ApOoOHu

(mpoueHTa), KOTOPBIU
COCTaBJISIET OJIHA BEJINYHMHA OT
JpyToH. IIpuBoauTH,
pa3oupars, OIICHUBATH
pa3iuyHbIe peuieHus,
3aIlMCHU PEHICHUH TEKCTOBBIX
3ajad.

Pacrio3naBath M OOBSICHSATD,
Onupasich Ha ONpeAeIICHHUS,
OpsIMO  TIPOTIOPIIHOHAJIBHBIC

u obpaTtHOo
MIPOTIOPIMOHATBHBIC

3aBUCUMOCTH MEXITY
BEJIMIUHAMHU; MPUBOIUTH

IIPUMEPHBI 3TUX 3aBUCUMOCTEH
3 pcaJibHOTO MHpa, nu3

IPYyTUX y4eOHBIX
NpEeaMETOB.
Pematp MIPaKTHKO-
OPMEHTHUPOBAHHbIE  3aJa4u
Ha npoou, IIPOLICHTBI,
OpsIMYI0 u oOpaTHy10
OpONOPIUOHAIBHOCTH,
OpONOpLUUH
Anreépandeckne | BykBeHHbIe BbIpakeHus. | OBIaneT anredpanyeckoin
BbIPAKEHU S ITepemennsle. TEPMHUHOJIOTUEH u
(27 ) JlonyCcTUMBIE 3HAYEHUsST | CHMBOJIMKOM, NPUMEHATH €€
EPEMEHHBIX. B nporiecce OCBOCHUS
DopMyIIbI. y4eOHOTo MaTepuaia.
IIpeoOpazoBanue Haxonuts 3Ha4YECHUs
OYKBEHHBIX BbIpakeHui, | OYKBEHHBIX BBIPAKCHUI




packpeITHE CKOOOK W | IpH 3aJaHHBIX 3HAYCHUIX
[pUBEACHUE MOAO0OHBIX | OyKB; BBIIOJIHATH
clrlaraeMbIX. BBIYUCIICHUS o
CpoiictBa crenenu ¢ | popmymam.
HaTypaJbHBIM Brmonuate
[oKa3aTejeM. peoOpa3oBaHUs L[eJIOTO
MHOTOWIEHEL. BBIP@KCHHUST B MHOTOYICH
CnokeHue, BbluuTaHue, | TPUBEICHUEM O/I0OHBIX
YMHOKEHHE CllaraeMablIXx, pacKkpbITHEM
MHorowienos. dopmyssr | CKOOOK. BEINOMHATE
COKPAIIEHHOTO YMHOXXEHUE OJHOYJIeHA Ha
MHOTOWICH M MHOTO4WICHA
yMHOXeHus. Pazimoxxenune
MHOFOWICHOB fa | @ MHOTOWICH, MPUMEHSTH
bopmynbl KBampaTta CyMMBI
MHOITEIH M KBajpaTa pa3HOCTH.
OCyHIECTBISITE  PA3JIOKCHUE
MHOTOYJICHOB Ha MHOYKHUTEITH
MyTEM BBIHECEHHUS 32 CKOOKU
o01ero MHOYKHUTEJIIA,
MPUMCHCHHUSI dopmytel
pa3HOCTH KBaJpaToB,
bopmyn COKpAIEHHOTO
YMHOXEHUSI.
ITpumensaTs
npeobpa3oBaHue
MHOTI'OYJICHOB [JIs1 PCHICHUS
pa3IuYHBIX 3ama4 u3
MaTEeMaTHKH, CMEKHBIX
NPEeIMETOB, U3 peajlbHOU
MIPaKTHKH.
3HAaKOMHUTBCSI C  HCTOPHCH
Pa3BUTUA MAaTCMAaTHKH.
YpaBuenust VYpaBHeHue, npasuia | Pemars JINHENHOoe
W HepaBeHCTBA npeoodpazoBaHUs ypaBHCHUEC c OJTHOM
(20 ) ypaBHEHUS, IIEPEMEHHO, TIPUMEHSISI
PaBHOCHIBHOCTh IIpaBHIIa repexo/a oT
ypaBHEHUMN. HCXONHOIO  ypaBHEHUS K
JluneitHoe ypaBHeHHe c | PABHOCWILHOMY eMmy Ooee
OJIHOM nepemMenHoii, | mpoctoro Buma. Ilposepsrs,
peleHue JTMHEHHBIX | SBJSIETCS JM  KOHKPETHOE
YpaBHEHU. Pemrenne | 1MCIO KOPHEM YpPaBHCHUSL.
3aza4 c nomoreio | 11oa6upaTk mpumepst  map
ypaBHeHHﬁ_ YHCCII, SABJIAIOIIUXCA
JIuneiiHoe ypaBHeHHe c | PEIICHUEM JAHHEHHOIO
IByMs IepeMEHHbIMU u | YPABHCHIA c ABY M5
ero rpaduk. Cucrema | NEPEMECHHBIMH. Crpouts B
HBYX nuneiinpix | KOOPIAMHATHOH  MIOCKOCTH
ypaBHeHuii ¢ aBywms rpaduk JIMHEHUHOTO
YpPaBHCHUS c JBY MsI

NEPEMCHHBIMHU. Permenue




CHUCTEM ypaBHEHUH
CIIOCOOOM MOACTAHOBKH H
CITOCOOOM CIIOKEHHUS

MEPEeMEHHBIMH;  TOJIb3YSCh
rpadpukom, MIPUBOJIUTH
pUMEPHI peureHust
YpaBHCHHUSI.

Haxonute pemieHue cucTtemsbl
JIByX JIMHEMHBIX ypaBHEHHUN
C IBYMsl IIEPEMEHHBIMU.

CocTaBisTh u peuiaTe
yYpaBHEHUE  UJIU  CUCTEMY
YpaBHEHHU 1O  YCJIOBHIO
3aJa4d, UHTEPIPETUPOBATH
B COOTBETCTBUU c
KOHTEKCTOM 3a1a4yu
NOJIYYEHHBIH pe3ysipTaTr
Koopaunatet u | KoopamaaTta Ttoukm Ha | M300pakaTs Ha
rpaduku. OpPsIMOM. YucioBele | KOOPAUHATHOMN apsiMOn
Oynknun (24 u) IIPOMEXKYTKH. TOYKH, COOTBETCTBYIOILINEC
Paccrosinue MEX/1y | 3aJaHHBIM KOOpAWHATaM,
ABYMS TOYKAMH | JIy4d, OTPE3KHU, UHTEPBabl;
KOOPJAMHATHOU IIPSIMOM. | 3aIUChIBATh Ux Ha
IIpsasmoyroabHas anreOpamIecKoM SI3BIKE.
cucteMa KoopauHaT Ha | OTMedaTb B KOOPIMHATHOM
IIJIOCKOCTH. ITpumepsr | IIIOCKOCTH TOYKHU o
rpauKOB, 3a/TaHHBIX | 33JJaHHBIM KOOpAWHATaM,;
dbopmyamu. Yrenue | CTPOUTH rpaduku
rpadukos peanbHBIX | HECIIOXKHBIX 3aBUCHMOCTEH,
3aBUCUMOCTEH. 3aJlaHHBIX  GopMyllamMHu, B
ITousitue (byHKHI/H/I- TOM 4YHCJI€ C TI10- MOIIBIO
'paduk byHKIHN. udpOBBIX JIAaOOpaTOPHUid.
CpoiicTBa ¢yukupit, | [IpUMEHATS, n3yqatb
Jluneitnas ¢Gyukuus. | TPCUMYINCCTBA,
IMocTpoeHue rpajuka | 1HTCPIPETHPOBATDH
THHEHHOM DyHKIHH. rpaduyeckuit cnoco6
I'padux GyHKmun Y = |x | NPEICTABNCHAA M aHAIN3a
pa3HoOOpa3HOW  JKU3HCHHOM
nHbOPMaALIUH.
OcBauBath TOHSITHE
pyHKIINH, OBJIaJI€BATh
(pyHKUIMOHATIBLHOU
TEPMHUHOJIOTUEN.
Pacmno3naBath JIMHEHHYIO
¢byukmuro 'y = kx + b,

ONHCHIBATHL €€ CBOMCTBA B
3aBUCUMOCTH OT 3Ha4YeHUU
ko3 punmentos K u b.

Ctpoutsb rpaduku
JIMHEWHOM byHkMM,
byHKIIIT

y = x|




Hcnonb3oBath uudposbie
pecypchl ISl TTOCTPOCHUS

rpaduKoB GyHKIHI Hu
U3ydeHHUsI HUX  CBOMCTB.
IIpuBoanTh OpUMepPbI
JIMHEWHBIX 3aBUCHUMOCTEN B
pealbpHBIX Ipoleccax u
SIBIICHUSIX

IHoBTOpEeHne
o6o0uenue (6 )

/1

IToBTOpenune

OCHOBHBIX

MOHSITUN U METOHOB Kypca

7 xiacca,
3HAHUU

06006meHne

BriOuparts, [IPUMEHSTH
OIICHUBATH CITIOCOOBI CPaBHEHUS
qHuCe, BBIYMCIICHUH,

npeoOpa3oBaHU BBIpAXKEHHUIH,
pelIeHus ypaBHEHUH.
OcylecTBIATh CaMOKOHTPOJIb
BBINOJIHSIEMBIX ~ JACHCTBUH |
CaMONpPOBEPKYy  pe3yibTara
BBIUHMCJICHUM,
npeobpa3zoBaHUi,
TOCTPOCHUIA.

Pemate 3amauu u3 peanbHOM
JKU3HHU, MIPUMEHSTh
MaTeMaTH4YeCKUe 3HaHUs UL
peuieHus 3ajad U3 JPYrux

MPEIMETOB.
Pemare  TekcTOBBIE  3a1aud,
CpaBHUBATE, BBIOMPATH

Ccroco0bl pelIeHus 3aJa4uu




8 knacc (He MeHee 102 4)

Hassanue pasgena | OcHOBHOe cojepiKaHue OcHOBHBIE BHJbI /IeATEILHOCTH

(TeMbI) 00yuaIoIMXCst

Kypca (4ucio

4acoB)

Yucaa u | KBanpatuelii kopeHb | POopMyJIHpOBaTh  OIpeeIeHUe

BbIIMCICHHUS. u3 yucna.l[loasitue 00 | KBaIpaTHOTO KOPHS M3 YHCIA,

Kgaaparusre UPppalMOHAIEHOM apu(pMETHIECKOTO

KOpHH yucie. JlecsaTUUYHBIE | KBaAPATHOTO KOPHSI.

(15 W) OPUOIIMDKEHUST ITpumensaTs onepaluo
UppallMOHAIBHBIX HU3BJICYCHUS KBaJIpaTHOTO
qucel. KOPHS U3 4uciia, UCMOIb3ysl IpHU
JleicTBUTENBHBIC HEOOXOAUMOCTH KaJIbKYJISITOP.
yyclia. CpaBHeHI/Ie OI_ICHI/IBaTL KBaJApaTHBIC KOPHU
JICUCTBUTEIBHBIX LEJIBbIMU yuciiaMunu u
yuce. JIECSITUYHBIMH JIPOOSIMH.
ApI/I(l)MeTI/I‘ICCKI/Iﬁ CpaBHI/IBaTB U yInopsaoduBaTh
KBaJPAaTHBIHKOPEHB. panroHalIbHBIC "
ypaBHeHI/Ie BUJIA HppanroOHaJIbHbIC qyuclia,
x2=a. CpoiicTpa | 3alIUCaHHBIE  C IIOMOIIBIO
aprupMeTHIECKHIX KBaJpaTHBIX KOpHEH. )
KBaJpaTHEIX  KOpHEIi. HccnenoBats ypaBHEeHHE X =
IIpeobpazoBaHme a, HaXOMMTh  TOYHBIC W
HHCITOBBIX NpUOMIMKEHHBIE KOPHU MpH a
BbIPa)KEHUII, > 0. .

Hccnenosars CBOliCcTBa
cojeprKalmx o
KBaJ[paTHBIX KOpPHEW, IpoBOJs
KBaJpaTHbIE KOPHU
YHUCIIOBBIE JKCHEPUMEHTHI C
HUCIOJIb30BaHUEM
KaJIbKyJIsITOpa (KOMITBIOTEPA).
Jloka3bIBaTh CBOMCTBa
apu(METHYECKHUX  KBaJPaTHBIX
KOpHEH; TPUMEHATh HUX I
npeoOpa3oBaHUsT BBIPAKECHUI.
Beinonssats npeoopa3oBaHUs
BBIpaKEHUH, coJieprKaIux
KBaJpaTHbIE KOpHU. BripaxaTth
epeMeHHbIE u3
T€OMETPHUYECKUX "
pusnueckux Gopmy.
Beruncnsars 3HAYCHUS
BBIpa)XECHUH, coleprKaluux
KBaJIpaTHbIE KOPHU, UCHOJIB3YS
npu HEO0OXO0IMMOCTH
KaJIbKYJISTOP.
Hcnons3oBath B xone

pelieHus 3a1a4 dJIeMEHTapHbIS
[IPEICTaBJICHUS, CBS3aHHBIC C
npuOITHKEHHBIMU




3HAYCHUAMH BCIIUNYHH.

3HAKOMUTHCSA c ncropuen
pa3BUTHsI MaTEMaTUKU
Yucaa u | Crenensn c nenbiM | opMynupoBaTh omnpeseneHne
BbIYHMCJICHHS. IIOKa3aTeJIeM. CTEIICHHU C LIEJIbIM ITI0Ka3aTEJIEM.
CrTeleHb ¢ HeJIbIM S;gg;[apTHaa 3anuch | [IpencraBisaTe 3anuch OOJBIIMX U
. MajbIX 4YHCEJI B CTaHJApPTHOM
noxasatenem (7 1) Paszmepnr OOBEKTOB | pune. CpaBHUBATH meﬁa u
OKpY?Karomero MHUpa | BEJIUYHUHBI, 3arnMCaHHbIC ¢
(OoT >rIEMEHTAapHBIX ucroyibzoBanueM crernenu 10.
qacTrn 10 | Mcnonp30BaTh 3alych YHUCENT B
KOCMHUYCCKHUX CTaHJApTHOM BHJIC IJISA
0OBEKTOB), BBIPAKCHUS pa3MEpOB OOBEKTOB,
JUTUTETBHOCTh JUINTEIBHOCTA  TPOIECCOB B
IIPOLIECCOB B OKpY>KarolleM MHpE.
OKPY3KaroIIeM MHUPE. ®dopMmynupoBaTh,  3alUChIBaTh B
CBolicTBa CTENEHU C | CHMBOJIMYECKOM dhopme u
LIEJIBIM TOKa3aTeJIeM. WUIKOCTPUPOBATH npuMepamu

CBOICTBa CTEIICHU

C LIeJbIM IOKa3aTeJIeM.
IIlpumMensaT cCBOICTBA CTEIIEHU
ST TIpeoOpa3oBaHUs
BBIpAXKEHUH, coaepIKalux
CTEIEHH C LICJIBIM IIOKa3aTeJIeM.
BBINTOJIHATE AEUCTBUS C YMCIIAMU,

3allHCaHHBIMH B CTaHIAPTHOM
Buae (yMHOXEHHE, JEJICHHE,
BO3BEJICHHE
B CTCNCHB)
Auredpanyeckue KBanparnabiit Pacno3znaBats KBaJpaTHbIHI
BbIPpaKEeHUH. TpéXLIJ'IeH. Paznoxxenue TpéX‘IHeH, yCTaHaBJINBAThH
KBagpaTtHbiii KBaJIpaTHOTO BO3MOYXHOCTh €r0 Pa3JIOKEHUs
TPEX4YJIeH T‘péaneHa HAa HA MHO>XHUTCIIHN.
(59 MHOKUTEINU PacknanpiBaTh Ha  MHOXKHMTENH
KBaJ[paTHBII TpEXWICH c
HEOTPUIIATEIbHBIM
JHUCKPUMHUHAHTOM
Anredpanyeckue AnreOpandeckas IpoOb. | 3anuckiBaTh anreGpandecKue
BBIPAaKeHHUsI. JlomycTuMble 3HA4YeHUs | BblpakeHus. Haxoauthb
Anredpanyeckasi IEPEMEHHBIX, ob6sacTh OonpeIeICHUS
npoon BXOAAIIAX B | panioHaIbLHOIO BBIPAXKCHMUS.
(15 4) anredbpanveckue BrinonHATh YHCJIOBBIE
BeIpakeHns1. OCHOBHOE MMOJICTAHOBKH u BBIUHCIISTH
CBOHCTBO 3Ha4YeHUE APOOH, B TOM UHUCIE C
anrebpan4ecKoi Hp96ﬂ- TOMOIIIBFO KaJIbKyJISITOPA.
Coxparenue 1poGeii. DOpPMyYIUPOBATH OCHOBHOE
Crnoxenue, BBIYMTAHHE, | cpojicTBO anreGpandeckoi qpoou
YMHOXECHHME M JeJIeHue | MPUMEHATE ero st
a“FGGEa”quK”X npeoGpazoBaHusl JIpoGei.
ApoGeii. BbINOJIHATE neicTBus c
Hpeo6pa3ov13aHI/Ie anre6panvyecKuMu JIPOGSMHU.
BBIpAKCHHH, IIpuMeHsTH peobpa3oBaHust
coAepxarnx BBIP@KCHHM JUISI PEIICHUs 3a/1a4.

anredbpandecKkue apoou




Beipaxatb IepeMEHHbIE u3
dhopmyn (buznueckux,
T€OMETPUUECKUX,
OIHCHIBAIOIINX OBITOBBIE
CUTYalluN)
YpaBHenust KBanpartHnoe ypaBHeHue. | PacniosnaBarh KBaJIpaTHBIE
" HepaBeHcTBa. | HemonHoe KBajpaTHOE | ypaBHEHHS.
KBanpathnsbie ypaBHeHue. Dopmyna | 3anuceiBaTh QOpMyIy  KOpHEH
YpaBHEHHUS KOpHeH KBaJIpAaTHOTO | KBAJApaTHOTO YPaBHEHHUs; pelIaTh
(15 ) YPaBHEHUS. Teopema | kBagpaTHbIC ypaBHEHUs —
Buera. TIOJIHBIE U HETIOJHBIE.
Pemienne  ypaBuenuii, | I[IpoBoants npocrenmue
CBOJISIIIIUXCS K | HccIenoBaHHsA KBaJApaTHBIX
KBaJpaTHBIM. YpaBHEHUH.
IIpocreiime  apoGHo- | Pemrate ypaBHEeHHs, cBOASIIMECS
panroHaIbHbBIC K KBaJpaTHBIM, C IIOMOIIGIO
YpaBHEHHUS. npeodpa3zoBaHUl W 3aMEHOM
Pemrenne TEKCTOBBIX | TIEPEMEHHOMN.
3aga4 = C nomompro | Habmogare W aHaau3upoBaTh
KBaJpaTHBIX ypaBHEHHU | CBA3b MEXAy  KOpHAMH M
ko3 dHIMEeHTaMH  KBaJpaTHOT'O
YpaBHEHHUS.
dopmynupoBaTb TEOpEMY
Buera, a Taxke 0OpaTHYIO
TeopeMy, MPUMEHATH 5TH
TEOpPEeMBI IJIsi PEIICHHUS 3aaad.
Pemats TEKCTOBBIE 3a7la4n
anreOpan4ecKuM crnocobom:
NepexoIuTh oT CJIOBECHOM
(GopMyTHpPOBKH yCIIOBHUS 3aJadu
K anreOpandecKon MOJIeT
TyTEM COCTABIICHHSI ypPaBHEHUS;
pemiaTs COCTaBJICHHOE
YpaBHEHHE; HWHTEPIPETHPOBATH
pe3ynbTar.
3HaKOMUTHCS c ucTopuei
Pa3BUTHS AITeOpBI
YpaBHeHus Jluneiinoe ypaBHeHue | Pacnioznasath JIMHEHHbIE
H HepaBeHCTBA. | C ABYMsl | YPaBHEHUS c BYMSI
Cucrembl IepPEeMEHHBIMH, ero | NMmepeMeHHBIMH.
YPaBHeHUM rpaduxk, npumepsbl | CTpouTh rpaduKu  JTHHEHHBIX
(13 v) pelieHusl ypaBHEHHN B | YPABHEHMI, B TOM YHCIE

IEJIBIX JYHCIax.
Pemenne cucrem AByx
JIMHEWHBIX ypaBHEHUM C
IBYMsSI TIEpEMEHHBIMH.
ITpumepsr pernreHust
CHUCTEM HEJIMHEHHBIX
ypaBHEHUH ¢  OByMs
IIEPEMECHHBIMH.

I'paduueckas

HCIIONB3Ys IU(POBBIC PECYPCHI.
Paznuuate  mapamiensHBIE U
TePECEKAOIINECs MPSIMbIC O WX
YpaBHEHUSIM.

Pemars CHUCTEMBI BYX
JIMHENWHBIX yYpaBHEHUH C ABYMs
NEepPEeMEHHBIMU IIOJCTAHOBKOU U
CIIOKCHHEM.

Pemate npocreiiiimne cucrtemMsl, B
KOTOPBIX OJIHO M3 YpPaBHEHUM HE




UHTEPIIpeTanus

SIBJISICTCSI JIMHCHUHBIM.

ypaBHeHUsT ¢ aByms | lIpuBoguts rpauIecKyro
NEePEeMEHHBIMU U CUCTEM | MHTEPIPETALUIO peueHus
YpaBHEHHH C JBYMsl | YPaBHEHUs c ABYMSI
EepEeMEHHBIMHU. TMIEPEMEHHBIMHA u CUCTEM
Pemenue TEKCTOBBIX ypal3HeHI/II7I C ABYMsI
3aga4 C IIOMOIINBIO IIEPEMECHHBIMMU.
CHCTEM ypaBHEHHI Pemrate TEKCTOBBIC 3aa9u
anreOpanvyecKuM CrocoOoM
YpaBHeHnus YHucnoBele DopmynupoBaTh CBOMCTBaA
" HepaBeHcTBa. | HEPABEHCTBA u HX | YHCIJIOBBIX HEpPaBEHCTB,
Hepasencrna (12 1) CBOIMCTBA. HJUTIOCTPUPOBAT UxX Ha
HepaBencTtBo ¢ o0aHO# | KOOpAMHATHOU apsiMoH,

IIEPEMEHHOM.
JIuneiiHbIe HEpaBEHCTBA
C OJIHOM INEepEeMEHHON M
nx pemenue. CHCTEMBI
JIMHEHHBIX HEPaBEHCTB
C OJIHOH IEpEMEHHON U
HUX pelIeHUe.
H3zo6pakenne perieHus
JIMHEMHOI0 HEpaBEHCTBA
U HUX CUCTEM  Ha
4HUCJIOBOM IpsiMOH

JIOKa3bIBATh aNreOpanyecK.

ITpumensiTe cBOMCTBA HEPABEHCTB
B XOJle pemieHus 3ajad. Pemiarts
JIMHEHHble HEPABEHCTBA C OJHOI

DyHKHUH.
OcHoOBHBIC
TIOHSITHSI

(6w

TTonsitue QyHKIIHHA.
onpeJieIIeHUs Hu
MHO>XECTBO 3HauYeHUH
byHk1IHHA. Cnoco0bI
3a1aHusl PyHKIUHA.
I'papux  yHKIUH.
byHukAH, uX
OTOOpaXeHHUE Ha
rpaduke

HEepEeMEHHOM, H300paxkaTh
pemieHue HEPaBEHCTBA Ha
4HUCJIOBON HNPAMOIL.

Pemlate cUCTEMBI  JTHHEHHBIX
HEpPaBCHCTB, H300paxaTh
pCIlICHUE CUCTEMbl HEPaBCHCTB
Ha YHUCJIOBOH IpsiIMOH
Hcnonb3oBath
(yHKUIMOHANTBHYIO
TEPMHUHOJIOTUIO U

CHMBOJIUKY.

Beruncisath 3HaueHUs] PyHKIIHH,
3aJaHHBIX (popMysIamMu

(npm HEOOXOITMMOCTH
HCIIOJIB30BaTh  KaJbKYJISITOD);
COCTaBJISITh TAONWIBI 3HAYCHUH
(QyHKIHH.

CTtpouTh MO TOYKaM TIpadUKU
byHKIHA.

OnuceiBaTh CBOMCTBA (QyHKIUU
Ha oOcHOBe €€ rpaduyeckoro

IIpeACTaBICHUA.
Hcnons3oBath
yskunoHaNBHYIO
TEPMHUHOJIOTHUIO U CUMBOJIUKY.
Hccrenosath TIpUMEpEI
rpadukos, OTpaXKaroIIUX
peallbHbIE MPOLECCHI u
SIBIICHHUS.

IIpuBOANTE IpUMEpPEI

MpOIIECCOB U SIBI€HUM C
33laHHBIMHU CBOMCTBaMM.

Hcmonb30BaTh  KOMMIBIOTEPHBIE
MPOTPAMMBI sl TOCTPOCHUS
rpacduKoB pynxui u

HN3YYUYCHUA UX CBOWCTB




DyHKUUH. Urenne u mocTtpoeHue | Haxomute ¢ momompio rpaduka
YucoBblie rpaduKoB (yHKUIMY 3HAYCHHUE O/~
Gyuxkumun byHKIMIA. IIpumeps! | HOM u3 paccmaTpuBaeMBbIX
9 v) rpa¢uKoOB BEJIMYUH IO 3HAYEHMUIO JAPYTOH.
byHKIMI, B HECJIOKHBIX cirydasx
OTpakarommux BbIpaXkaTh opmynoit
PCaJIEHBIC TPOLECCEHL. 3aBHCHUMOCTH MEXIY
Dynknuu, BEJTHYNHAMU.
OIMMCBIBAIOIINE OnuceiBaTh Xapaxkrtep
NpsAMYI0 U OOPaTHYIO | yzmeHeHHS OJIHOM BEJIWYHHBI B
HPOHOPHHOHAIBLHEIC 3aBUCHUMOCTH  OT  U3MEHCHUS
3aBUCHMOCTH, UX | npyroii. PacnoszHaBaTh  BHIBI
rpaduku. I'unepboina. M3ydaeMBIX yHKIH.
sza(bmc (byHKHI/iH Y = | INoxassBats CXEeMaTHU4YEeCKH
);'X?YHKHHH y=x,y MOJIOKEHUE Ha  KOOPIAWHATHOW
' X — . | mockoctu 1;pa(1)1/11<013 pyHKIMN
y Y X Buma: y = x5, y = %,
rpaq)nqecime peuieHne VY= X,y = |xl
YPaBHCHHI M CHCTEM | [eromp3oBath (YHKIMOHAIBHO-
YPaBHCHHI rpaduueckne [pEICTABICHUS
JUIsL pEIIeHUs] U MCCIeHOBaHMUS
YpaBHEHHUH UCUCTEM ypaBHEHUMH.
Ilpumenats nudpoBeie pecypcsl
JUTST IIOCTPOCHUS rpauKoB
pysKIHT
IMoBTOpenune IToBTOpeHHEe OCHOBHBIX | BBIOMpaTh, MPUMEHSTH, OIEHWBATH
0000meHne(6 v) MOHATHH M METOHOB | CIOCOOBI CpaBHEHUS 4qucel,
KYpCOB 7 u 8 xiaccos, BBIYMCJICHUM, npeoOpa3zoBaHut
o0o01IeHne 3HaHWI BHPaH(eHI{ﬁa peuieHus
ypaBHEHUIA.
Ocy1ecTBIATh CaMOKOHTPOJIb
BBIMTOJIHSIEMBIX IENCTBUI u
CaMOIIPOBEPKY pesynbTaTta
BBIYMCIICHHUH, TIpeoOpa3oBaHMUii,
TOCTPOECHUH.
Pemate 3amaum U3 peanbHOU
JKU3HH, MPUMEHSITh
MaTeMaTUYeCKHe  3HaHUS  JUISI
pemeHust  3ama4 W3 JPYTUX
IPEIMETOB.
Pemiatn TEKCTOBBIE 3a7a4u,

CpaBHUBATh, BBIOUPATh CIIOCOOBI
peuIeHusl 3a1a4u




9 knacc (He MeHee 102 v)

uucel
TOUYEK
IPSIMOT.

C
U CJIIaMH.

BEJIN-
YUHBI,

OLICHKAa

CpaBHeHUEe
IMEeCTBUTEIBHBIX
apudMeTHUYEeCKHE
ImericTBUS
NEeNCTBUTENbHBIMY

[TpubGamkEHHOC

BBEIYMCIICHUI

COOTBETCTBHUEC MEKIY
MHO>KECTBOM
IMEeCTBUTENLHBIX

MHO>KECTBOM|

KOOpAWHATHOU

JHCEll,

3HAYCHHUC]

TOYHOCTb

MIPUOIIMO>KEHUSI.
OKpyTriieHue
[Ipukuaka u

HYUCCII.

pe3yabTaToB

Haspanue pasjaeia)
(TemMbI) OcHOBHOe coep:KaHue OcHOBHBIE BH/IbI
Kypca (uuciio esiTeJIbHOCTH 00y4YaroUIMXcst
4acoB)
Uuciia n|ParimonanbHbIe qucIa,Pa3BuBaTh MPEACTABICHHUS O
BHIYMCJIEHUS. UppalMOHaJIbHbBIE  YHCJA,[dUCIaXx: OT MHOXECTBa
JlelicTBUTebHBbIe |KOHCYHBIC U HaTypaJbHBIX  YHCEI 110
uncia OCCKOHEYHBIC JICCITUYHBIEMHOXKECTBA
(9 u) poou. MHO0XeCTBOIEHCTBUTEIbHBIX
IMEeICTBUTCIBHBIX YU CeJI;duCell.
e CTBUTEIIbLHBIC O3HaAaKOMUTBLCS C
guciaa Kak OCCKOHEYHBIEBO3MOKHOCTBIO
ICCSATUYIHBIC JIpOOH.upencTaBICHUS
Bsaumuo OJIHO3HAYHOEC|IeiCTBUTSIIHLHOTO YHCIa KaK|

OECKOHEYHON  JIeCATUIHOU
Inpo6u, MIPUMEHSTh
MecsATUYHBIC NPUOIIMIKECHUS
pallmOHAITBHBIX H
MppalMOHAIBHBIX YHCEIL.
M300paxath

el cTBUTEIbHBIE 4UCIIA
TOYKaMU KOOpPJIMHATHOMH
MPSIMOM.

3amuceBaTh, CPaBHUBATH U
[yIIOpS1I0YMNBATH
IMelcTBUTEILHBIC YHCJIA.
BBITOTHSTE, coderast
YCTHBIC H IIHNCBbMCHHBIC|
MpUEMBI,

apudMeTHIecKue IEeHCTBHS C
[pPallMOHaJIbHBIMHU HucCJIaMM;
HaXOIHThH 3HAYCHUS]
cTeneHein c LIEJIBIMY
moKa3zaTeJsIMiU M KOpHEH;
BBIYHUCIIATH 3HA4YCHUs
MHUCIIOBBIX BBIPaYKSHUH.
IlonyuuTs mpencTaBlICHUE O)
BHAYUMOCTH
ITeICTBUTENILHBIX YHCEN B
NpakTUYECKON
IMesITEeTbHOCTH YEJI0BEKa.

AHanmu3upoBaTb M JENaTh)
BBIBOJIBI o TOYHOCTH
MPUOT>KSHUS

el CTBUTEILHOTO 4uCIIa

pY peUICHUN 3a0a4.
OKpyrisaTh J1€HCTBUTEIbHbIC

qucIa, BBITTOJTHSTH|
MPUKUJKY pe3yibTaTa)
BBIYMCIIEHUI, OILICHKY|
BHAYCHUM YHUCJIOBBIX|

BBIPDAXKCHUM.




3HAKOMUTBCS C HUCTOpHUEH
[pa3BUTHS MaTEeMaTHKH

YpaBHeHUsI UlnneitHoe ypaBHeHue.(OcBauBaTh, 3allOMHUHATh u
1 HepaBeHCTBA. Perrenne NPUMEHATh TpaduyecKue
'YpaBHenust YPAaBHEHHM, CBOISIIIUXCSI KMETOIbI npu penieHny
(I ITHHEHHBIM. [YPABHECHUM, HEPABEHCTB U MX
nepeMeHHOo KBanpatHoe YpaBHEHHE.[CUCTEM.
(14 u) Pemenne ypaBHeHHUIi,[Pactio3HaBaTh esble u
CBOISIIITUXCST IMpoOHbIE ypaBHEHUS.
K KBaZpaTHbIM.Pemars JIMHEHHbIe "
bukBanpaTHbBIC KBaJpaTHBIC YpaBHEHUS,
YpaBHEHHUSI. [YPaBHEHHUSI, CBOISIIIHUECS K|
TIpruMepbI pelmeHus|HUM, MpocTediue apoOHO-
ypaBHEHHH [panOHAJILHBIE YPAaBHECHMUSI.
TpeTbell H yerBéproilIpennarars BO3MOYKHBIC|
cTereHei CrIOCOOBI pelISHUsT TEKCTOBBIX
[pa3JI0KEHHUEM HaBamad, oOCyXgaTb WX W
MHO>KUTCITH. [pemaTh  TEKCTOBBIE  3aJadd
Penienue JPOOHO-PAa3HBIMH CIIOCOOAMM.
[PAIIMOHATILHBIX YPAaBHEHUMN. [BHAKOMHUTBCA €  MCTOPHEH
PemreHne TEKCTOBBIX 3aJadpa3BUTHs MAaTEMATHKU
aIreGpan4ecKuM MeTOJI0M
YpaBHeHUsI UluneilHOoe ypaBHEHHE cOcBauBath © MPUMCHSITH,
U HepaBeHCTBA. IBYMsT MPUEMBI PEIICHUS CHCTEMBI
Cucrembl [IepeMeHHBIMU " €rojIByX JIMHEHHBIX ypaBHECHUI]
ypaBHeHMit rpaduk. C IByMsI NEpEeMEHHBIMU U
(14 u) Cucrtema JByX JIMHEHHBIX[CHCTEMBI JIBYX YpaBHEHUMU, B
ypaBHEHHUH c JBYMSKOTOPBIX OJHO YpaBHEHHE
[IepeMEHHBIMU U HE SIBJISICTCST JINHCHHBIM.
ee peueHue. Pemenuellicnons3oBarsb
cuctem (yHKIIMOHAIBHO-
MByX YpPaBHEHHH, OJHO H3rpadudecKue IpeICTaBICHMUs
KOTOPBIX JIMHEHHOE, & APYTOSIsi PELICHUsT U FCCIIeT0BaHUS
— BTOpPO#l CTeneHH. [YpaBHEHUH 1
[padmuueckas cUCTEM.
MHTEPIIPETAIIHAS AHAJIM3MPOBATh TEKCTHI 3ajad,
CHCTCMBl  ypaBHECHHH Cpemars uX aareOpandecKuM
HBYM:1 criocobom: MEePEXOJIUTh  OT|
INCPEMECHHBIMHU. PemeHHeCHOBeCHOﬁ q)OpMyJII/IpoBKI/I
[TCKCTOBBIX SHﬂaHyCHOBVIﬂ 3a4a4YMu K]
anreGpanvdecKuM CrocoboM  [anredpandeckoin MOJIEJTH
MyTEM COCTABJIICHUS CUCTEMBI
YpaBHEHUI; pelarh|
COCTaBJICHHYIO CHCTEMY|
YPaBHEHUH; UHTEPIIPETUPOBATH
[pe3yJIbTaT.
3HAKOMHUTBCS C  HCTOpHUEH
A3BUTHs MAaTCMAaTUKH
'Y paBHeHust UucnoBble HepaBeHcTBa HUNTaTh, 3alMCHIBATh, TOHUMATh,
1 HepPaBeHCTBA.[MX CBOMCTBA. MHTEPIPETUPOBATH
HepaBeHncTBa UluHeliHble HepaBEHCTBa CHEPABEHCTBA, HCHOJIL30BaTh
(16 1) OTHOl TMEepeMeHHOW U  HWX[CHMBOJIMKY W TEPMHHOJIOTHIO.
CIICHUE. BrItonHATE  TIpeoOpa3oBaHUs]




CrcTeMbl JIMHEHHBIX{HEPABEHCTB, HCITOJIB30BATh JJIs1
HCPAaBECHCTB c OTHOMIpeoOpa3OBaHUS CBOMCTBA|
[IEpEMEHHON M UX pPEeIIeHHEe. [IUCIOBBIX HEPaBEHCTB.
KBagpaTHble HepaBeHCTBa H[Pacno3HaBaTh JIMHEHHBIE H
X peIICHUE. KBaJpaTHbHIEC HEPaBEHCTBA.
['paduueckas maTEepnperanusPemars JIMHEHHBIC
HEpaBEHCTB u cUCTeMHEPaBEHCTBA, CUCTEMBI
HEpaBEHCTB c JBYMSTHHEHHBIX HEPABEHCTB,|
[IepeMEeHHBIMU CHCTEMBI HEPaBEHCTB,|
BKJTIOYAOINX KBaJpaTHOE)
HEpaBEHCTBO, M pellaTh HX;
00CyXIaTh MOJIyYEHHBIE
[peIICHMSI.
M300paxaTs pelieHue
HEpaBeHCTBA U  CHCTEMB]
HEpaBeHCTB Ha  YHCJIOBOH
IpsIMO, 3aMMChIBaTh
pereHue c IIOMOIIBIO,
CHIMBOJIOB.
PermraTe KBaJ[paTHEIE|
HEpaBeHCTBA, HCIIONIb3YsI
rpaduaeckue
IpeacTaBICHHUS.
OcBanBaTh U IPUMEHSITH
HEpaBeHCTBa IIPH  PEIICHUY|
[pa3JIMYHBIX 3a7a4, B TOM
MHCIIe MPaKTHKO-
OPHEHTHUPOBAHHBIX
Dyukumnn (16 ) KBanpatnuHas Pacrio3naBath BU/IB]
byHKIMS [M3ydaeMbIX hyHKIIMIT;|
\ e€rpaduKIILTFOCTPUPOBATH
154 CBOIICTBA. ITapabomna.cxeMaTH4YeCKH, OOBSICHATH
[KOOPIMHATHI BEPIINHBIPACTIOIIOKESHHE Ha|
mapa6o- JIbl, OCh CHMMeTpHHﬁOOpI{HHaTHOf/‘I IUIOCKOCTH|
mapaOoJIbl. CrenenublerpadukoB ¢GyHKIUNA BHUIA:
(GyHKIIMM ¢ HaTy- paJIbHBIMHY Kx, y = kx + b, y :_k,
mokazateassMu 2 u 3, uXP _ .3 ~ "3
. = ax5, y = ax’,
rpaduKy 1 cBOHCTBA. X
['padpukn GyHKIIHN: y = XXy = 1 x| B
y = Kkx, K 3aBUCUMOCTH  OT  3HAa4YeHUH
y = kx + b, y =", y =KO>)OHIHEHTOB; ONHUCHIBATH
ax?, X CBOMCTBA.
X Pactio3sHaBaTh KBaJApaTHIHYIO
y = ac,y = X, Y= |x| (OYHKITHIO (o) dhopmyte.
[IpuBOAMTH IIPUMEPHI
KBaJIpaTUYHBIX 3aBHCHMOCTEH
13 peasIbHOU JKU3HU, (DUBUKH,
reomeTpun.  BuiABIATE M
00o0maTs 0cobeHHOCTH]
rpaduka KBaJpaTUYHOU
bynknun y = ax® + bx + c.
Crpours " n300pakaTh




CXEMaTH4YECKH rpaduku
KBaJIpaTUIHBIX bynknmii,
3aJaHHBIX (OopMyIaMHu BUAA Y
axty = ax* + q, ¥y = a(x
+ p)ly = a® + bx + c.

IAHATM3UPOBATE W TIPUMEHSTH
CBOVICTBA M3YUYEHHBIX (QyHKITHH
/1T MX IIOCTPOCHUS, B TOM
[MHCIIe C ITOMONIBIO HU(POBBIX|

eCypcoB
|UuciioBbIe [lonsiTue gucioBoi|OcBanBaTh 4 IPUMEHSTH|
M0C/Ie0BATEILHOCTH[ITIOCIICIOBATEILHOCTH. MHJICKCHBIS 0603HavYCHMS,
(15 ) Bananue CTPOUTH pedeBbIe
[10CJICI0BATEIILHOCTH BBICKA3BIBAHUS c
PeKyppeHTHOH (OopMyJIOi HHMCIIOIL30BAHUEM
bopmytoit N-ro uneHa. TEPMHUHOJIOTUM, CBSI3aHHOHU ¢
IApudmerndeckas HIOHATHEM
reoMeTpuyecKasl MPOrpeCcCUH.IOCISI0BAaTeIIBHOCTH.
DOpMYITBI n-ro yyieHaAHAIN3UPOBATh (popMyiry N-ro
apH(I)MCTI/ILIeCKOﬁ u4JICHa IIOCJIC10OBATCIIbHOCTH
reOMEeTPHUYSCKOM U PEKYPPEHTHYIO (GOpMyITy U
mporpeccuii, CyMMbl NEpBBIXBPITHUCIATH . YJICHBI
N YJICHOB. IMOCJICa0BATCIbHOCTCH,
11300paxxeHue qIeHOBBAAAHHBIX STHMHY]
aprdMeTHIeCKOH n/bopmynamu.
reOMETPHUECKOi Tporpeccii|Y CTaHaBIHBATh
ToyKkaMM Ha KoopﬂHHaTHOI‘/’I3aKOHOM€pHOCTB B TIOCTPOCHUH]
IOCKOCTH. MoCIeJ0BaTEIFHOCTH, ecnan
UTuHeHHbIH MBBITTHCAaHBI TepBbIe
PKCIOHEHIIUAILHBIN pocT. [HECKOJIBKO €€ YJICHOB.
(C10>KHBIE€ MPOLIEHTHI PacrosnaBath
apudmMeTHIEeCKyI0 5|
TeOMETPHUIECKYIO TTPOTPECCHH
mpu pa3HBIX crioco0ax
BagaHus.
Pematp 3a1a4n C|

HMCITOJIb30BaHUEM (OpMYyIT N-
ro wieHa apuGMEeTUISCKON H
reoMeTpudecKoM Iporpeccu,
CYMMBI TIEPBBIX N YJICHOB.
M306paxaTs YJICHB]
[1OCJIeJOBATEIILHOCTH
[TOUKaMM Ha KOOPAWHATHOM

[JIOCKOCTH. PaccmarpuBarh
[pUMEpPHI NPOLECCOB U SIBJIECHUM
13 peasbHOM JKU3HHU,
MJLTFOCTPUPYOIIHE
M3MEHEHHE B
apudmeTnueckoi
[IpOrpeccH, B

reoMeTPUYECKOl Iporpeccuu;

M300paXkaTh




ICOOTBETCTBYIOIIIUE
B3aBUCUMOCTH FpaQ)I/I“IeCKI/I.
Pemats 3aJa4yH, CBsA3aHHBIC C|
YU CIIOBBIMHU

ITOCJIeTIOBATEIBHOCTSIMH, B
TOM  dYHCIe  3amadd  H3
peasibHOM JKU3HU c|
HMCIOJIb30BAHUEM  LIM(POBBIX
TeXHOJIOTHH  (3JIEKTPOHHBIX
rabiui, rpaduaeckoro|

KaJIbKYJISITOpa U T.I.).
PemraTe 3agaumM Ha CIIOXKHBIC

MPOIEHTHI, B TOM YHCIE
3azauu u3 peanbHOH|
MPaKTUKH (C UCIIOJIb30BaHUEM
KaJIbKYJISITOPA).
3HAKOMHUTBCS C  HCTOpHUEl
a3BHUTHSI MaTeMaTHKH
[loBTOpEHuUe, Urcna 1 BEIYHCICHUS (3alHMCh,MOIEINPOBATE C  ITOMOIIBIO
00001IeH e, CpaBHEHHUE, EUCTBUSA clpopMynr peanbHBIE IIPOIECCHI
cCUCTeMaTHU3alusa ,Z[CP’ICTBHTGHLHLIMI/I YUuCJIaMH, 1 IBJICHUA
BHAHMI HHCJIOBast npsimasi;OnepupoBaTh MOHSATHUSIMHU
(18 u) MPOLCHTEI, OTHOLUCHUS, hyHKIUs, TrpaduK (YHKIINH,
IIPOITOPITNH OprrHeHI/Ie,HyHH (I)YHKHI/II/I,
npuOIMKeHUe, OLICHKA;[TpOMEIKY TKH
[PELIEHHE TEKCTOBBIX 3a1aY3HaKOMOCTOSIHCTBA,
ApUPMETHICCKUM IPOMEXXYTKH BO3pacCTaHUSsI,
Croco6om). yObIBaHUs, HAMOOJIbIIIEE W
AnreOpanveckue  BBIPAKEHHSAlyapmenbIce I —
(mpeobpa3zoBaHue pyHKIIH.
aIreOpanvyecKnX BBIPa)KEHHH, AHATM3MPOBATh,  CPABHUBATD,

Z[Ol'IyCTI/IMBIe?,Ha‘IeHI/I;I).

DyHKIIUN (mocrpoenue,
cBOMCTBA U3yYEHHBIX
b yHKIIHI; rpadugeckoe
pellleHue ypaBHEHUH U uX
cucTem)

oOcyxaaTh cBo¥cTBa (DYHKIWH,
CTpOUTH UX rpaduKH.

OnepupoBath MOHSTHUSAMH:
rpsiMasi IIPONOPLUOHAIBHOCTb,
oOpaTtHast
PONOPLHOHAIBHOCTD,
nuHeltHas byskIm,
KBaJIpaTUIHAs dbyHKIUA,

mapadoJra, rurepooa.

lcrionb3oBaTh TrpaduKHu IS
oTIpeiesICeHUS CBOMCTB,
[MPOLIECCOB M 3aBHUCHMOCTEH,

1JIsA peICHUs 3aaa4 H3|
HPpyTrux yqe6HbIX npeamMeToB
n peanbHOU JKU3HH;
MOJICJIMPOBaTh C ITOMOIIBIO
rpadukos peaibHBIE
IIPOIIECCHI U SIBJICHUS.

Bripaxats opmynamuy
3aBUCHMOCTH MEXLY|

IBCJIMYHMHaAMH




I[Ipu  pa3paborke pabouedl  mporpaMMbl B  TEMaTHYECKOM
IUITAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOXHOCTH HCIIOJIB30BaHUS
AJIEKTPOHHBIX (IIU(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SIBISIOIIUXCS
Y4eOHO-METOANYECKUMH MaTepuazaMu (MynbpTHMEIUITHBIE
MIPOTPaMMBbI, 3JEKTPOHHBIC YYEOHUKH W 3aJadHUKH, D3JICSKTPOHHBIS
OMOIMOTEKH, BUPTyaJbHbIE JIA0OPATOPHH, HWIPOBBIE IMPOTPAMMBI,
KOJUJIEKIIMU LH(POBBIX 00pa3oBaTeIbHBIX PECYPCOB), UCIIOJIB3YEMBIMH
Uit OOydYeHWsI W BOCHHUTAHHUSA Pa3IWdHBIX TPYIN MOJIb30BaTelEH,
MPEACTaBJICHHBIMH B 3JIEKTPOHHOM (uudpoBom) BUAE U
peanu3ylomUMUA auaakTudeckue Bo3MoxkHocTu WKT, conepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIHCTBY 00 OOpa3OBaHMMU.



PABOYAA ITPOI'PAMMA
YUYEBHOI'O KYPCA «'EOMETPUS». 7-9 KJIACCBI

LEN U3YHEHMA YHEBHOI O KYPCA

«MaremMaTuKy Yy»Xe 3aTeéM Y4YUTh HaJ0, YTO OHAa yM B TIOPSOOK
HIPUBOAUT», — IIMCaAJ BEJIMKUN PYCCKHUH ydeHbld Muxaun BacunbeBuu
JlomoHOCOB. M1 B 3TOM COCTOHUT OJHA W3 ABYX Ilelieii oOydeHus
TeOMETPUN KaK COCTAaBHOW YacTH MaTEeMaTHKH B IIKOJE. DTOW wLenn
COOTBETCTBYET JoOKas3aTelbHasl JHUHUSA MpenojlaBaHUs TI'€OMETPHUU.
Crnenyst mpencrtaBieHHON pabodell mporpamMme, HadWHAs C CEObMOTO
Kjacca Ha YpPOKaxX TeoMeTpuM OOydYaromuiicsi Y4YHUTCS HPOBOIHTH
JI0OKa3aTeIbHBIC PACCYXXIACHHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUYECHUS,
JOKa3bIBaTh MCTHHHBIE YTBEPXKAEHUA M CTPOUTh KOHTPIPHUMEPHI K
JOXHBIM, HOPOBOAUTH PACCYXAEHUS «OT HNPOTHUBHOIO», OTIHYATh
CBOMCTBa OT TMPHU3HAKOB, (OPMYJIIMPOBATH OOpATHBIE YTBEPKICHUS.
Y4eHUK, OBJIAJACBIIMA HMCKYCCTBOM pacCyXaaTh, OyJeT MPUMEHSTHEro u
B OKpyxaromeil sku3Hu. Kak mmcan reomerp u mnexmaror HMrops
depopoBuu  IllapeiruH, <«JIIOOABMH, [OHUMAIOIIUMHU, 4YTO TaKoOe
JI0Ka3aTeIbCTBO, TPYAHO M Ja)Ke HEBO3MOXXHO MaHUIyJIHpoBaTh». M B
5TOM COCTOUT BaXHOE BOCIHHUTATEILHOE 3HAYEHHE U3YYEHUSI F€OMETPHUH,
OpUCyIIe€ MMEHHO OTEUYECTBEHHOM MaTeMaThdeckod mkoise. Bmecrte ¢
TEM aBTOPLI IIporpaMmbl MPCAOCTECPECTrarOT YUYUTCIII OT H3JITUIIHETO
(popmannzma, 0cOOEHHO B OTHOIICHHWHM HadaJl U OCHOBAHUH TI'€OMETPHH.
®pannysckuii marematuk JKan Jlb€1OHHE MO TOMY HOBOJAY BBbICKa3ajcs
Tak: «YTo KacaeTcs AEJIMKATHON MPOOJIEeMBIBBEICHUS «aKCUOM», TO MHE
Ka’>keTCsl, YTO Ha MEPBBIX MMOpax HYXKHO BOOOIIe u3derars NpOU3HOCHUTH
caMo 3TO cioBo. C Jpyroil ke CTOPOHBI, HE CJIeAyeT yNyCcKaTb HH
OHHOﬁ BO3MO>XHOCTHU JdaBaThb HNPUMCEPBI JIOTHYCCKUX 3aKJ’IIO‘-IeHI/If/‘I,
KOTOphIe Kyda B OoJbIIeil Mepe, dYeM Hujess aKCHUOM, SIBISIFOTCS
UCTHUHHBIMH U €IUHCTBEHHBIMU

ABUTATCIIAMHU MAaTCMaTHUYCCKOT'O MBIIIIJICHU ).

BTopoll nenpro HM3ydeHHsi T€OMETPUU SBISIETCS HCHOOJb30BaHUE €€
KaKk HWHCTPYMCHTaA IIpH pPCEHICHHUU KaK MaTeéMaTHU4Y€CKHUX, TaK H
OpakTUYECKUX  3aJad4, BCTpEYAKINUXcs B  pealbHONM  KU3HU.
OKOHYHBIIINK KypC T€OMETPHUH IIKOJIBHUK JOJKEH OBITh B COCTOSIHUH
ONpeNIeIUTh TEeOMETPHUYECKYI0 (UTYypy, OIMCaTh CJIOBaAaMH JaHHBIN
4yepTEX WIM PUCYHOK, HaWTH IUIomadb 3€MEJIbHOTO Yy4acTKa,
paccuuTaTh HEOOXOJAMMYIO JUIMHY OIITOBOJIOKOHHOTO Kaleyst wWim
TpeOyemMbie pazMephl Tapaka JJisi aBTOMOOHIISI. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIIMTEIIbHASL JIMHUS B H3y4YEHUM TE€OMETPHM B IIKOJE.
JlaHHasi npakTHU4ecKass JHUHUS SBISIETCSI HE MEHEE BaXKHOM, ueMm
nepBasi. Emé Ilmaton mpeanucweiBai, 4ToObl «rpaxnane I[IpekpacHoro



ropoZa HU B KOEM CJlIyda€ HEC OCTaBJIAJIN T'€COMCTPHUIO, BEAb HEMAJIOBAXXHO
JaxKe nobouHoe eé IpUMEHCHHUEC — B BOCHHOM J€JIC Aa, BOpO4YEeM, U BO
BCEX HaAyKax — U JIy4YHI€ro HMX YCBOCHHUS: MblI BE€JAb 3HACM, KaKas
OeckOoHEYHas pa3HHIa CYIIECTBYST MEXKIAY YEIOBEKOM NPHYACTHBIM K
TeOMECTpUU U HEINPUYIACTHBIM». ILJ'IH OTOro Y4YHUTCIIO PEKOMCHAYCTCS
l'IOI[6I/IpaTL 3aJa4dr IPAKTHYCCKOro XapakKkTepa IAjdd pacCMaTpUBaCMbIX
TEM, Y4uTh HCTCﬁ CTPOUTH MaTEMaTH4YCCKHC MOOEIN pPCaJIbHBIX
KHN3HCHHBIX CHTyaHHﬁ, IIpOBOAUTH BbIYUMCIICHUS nu OLICHUBATh
AICKBATHOCTDb IMOJYYCHHOI'O peE3yJjibTaTa. KpaﬁHe Ba’>XHO HOI[‘IépKI/IBaTL
CBA3U T'€COMETPHUU C APYTHUMU IIpEAMETAMU, MOTUBUPOBATH HUCIIOJIB30BAaTh
OompeAeieHNus] TEOMETPUUCCKUX (GUTYp W TOHATHH, IEMOHCTPHUPOBATH
MIPUMEHEHHE IIOJIyYCHHBIX yMEHHH B (HU3HMKE U TEXHHKE. OTH CBSI3U
HauboJee SIPKO BHJAHBI B TEMax «BeKTOpBI», «TpI/IFOHOMeTpI/I‘ICCKHe
COOTHOMICHUS», «MeTton koopauHat»u «Teopema [Mudaropar.

B 3aknrouenuwe couwi€émcs Ha BEJIMKOIO MaTeMaTuka MW acTpoHOMa
Horanna Kemtepa, 9ToObI emé pa3 MOAYEpKHYTh U METallpeIMET- HOE, U
BOCTIIUTATEIbHOE 3HaueHHue reomerpun: “Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus tributum inter causas

est, cur homo sit imago Dei”".

MECTO YYEBHOIO KYPCA B YY4EBHOM [1/IAHE

CornmacHo y4deOHOMYy TuiaHy B 7—9 Kilaccax u3ydaercsi y4eOHBIH
Kypc «l'eomerpusi», KOTOpPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIE
paszensl conepxkanus: «I'eomerpuyueckue GUTryphsl U UX CBOUCTBaY,
«/I3MepeHne TreoMeTpHYEeCKHUX BEJIHMYHH», a TakxXe «JlekapToBbl
KOOPJIMHATBI Ha TUIOCKOCTH», «BekTopbl», «JIBHKEHHUs MIOCKOCTH» M
«IIpeoOpa3zoBaHUS TOTOOUS.

V4eOHbIN IU1aH NpeaycMaTpUBaeT U3yUYEHHE TeOMETPHUH Ha 0a30BOM
YpOBHE, MCXOJsl M3 He MeHee 608 ydeOHBIX 4YacoB B yyeOHOM Troxy,
BCETO 3a TpH rojia ooyudenusi — He meHee 204 yacos.

COAEPXAHME YYEBHOIO KYPCA (MO rOA4AM OBYYEHWMA)
7 Knacc

HauanbHable noHsiTUSA reoMeTpuu. Touka, mpsimasi, OTPE30K, Jyd.
VYron. Buasl yrnos. BeptukanbHble U cMexHbIe yTiibl. buccekrpuca
yria. Jlomanas, MHOTOYTOJILHUK. ITapannenbHOCTH u
NEePIEeHIUKYISIPHOCTD MPSMBbIX.

Cummerpuuable GUrypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETPHH.
IIpuMepsl CUMMETPUHN B OKPY>KAIOIIEM MHpE.

OCHOBHBIE TOCTPOCHHUSA C NOMOMIBIO WHUPKYJIST ¥ JIMHEHKH.

TpeyronpHuK. BricoTa, MeamnaHa, OMCCEKTpHCA, UX CBOMWCTBA.



PaBHOOEApEHHBI W PaBHOCTOPOHHHUMN TpEyroJIbHUKU. HepaBeHCTBO
TpEeyroJbHUKA.

CpoiicTBa W HOpPU3HAKU PAaBHOOCHPCHHOTO TpeyrojibHuka. [lpu-
3HAaKU PaBEHCTBA TPEYTOJIbHUKOB.

CpolicTBa M HOpU3HAKH NOapajiedbHbIX TpsiMbix. CymMma yTIJIOB
TpeyrojbHUKA. BHENIHNE yTIibl TPEYTroJdbHHUKA.

IIpsiMOyroybHBIN TPEYroJbHUK. CsoiicTBO MeIuaHbl
OpsAMOYTOJBHOI'O TPEYrOJIbHUKA, MPOBEAEHHOM K THUIOTEHY3E.
Ilpusnaknu paBeHCTBA NPAMOYTOJIBHBIX TPEYTOJIbHUKOB.

[IpsMOYTONBHBIN TPEYTOJIBHUK ¢ yriaom B 30°.

HepaBencrtBa B TreoMeTpHUH: HEPABEHCTBO  TPEYTOJBHHUKA,
HEpaBEHCTBO O [JIMHE JIOMaHOH, TeopeMa o OoablleM yrie u
OoJbpuICHCTOPOHE TpeyroJdbHUKaA. [lepneHauKyIsip U HaKJIOHHAas.

I'eomerpuueckoe MecTO TO4deK. buccekrpuca yriaa u CEpeIUHHBIN
NEPHEHIUKYISIP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTh M KpyT, XOpJla U JUaMETp, UX cBoMcTBa. B3aumHoe
PacrmoIoKeHHe OKpPY>XKHOCTH M npsimoi. KacarenpHas u cexkymas K
OKpy>XHOCTH. OKpY>KHOCTBb, BIHCaHHas B Yyroj. Bnucannas u
OIIMCaHHAas1 OKPY>XHOCTU TPEYrOJIbHUKA.

8 knacc

YerplpéxyroabHuku. llapamnenorpamm, ero OpuU3HAKH U
cBoiicTBa. YacTHble cilydanm IapajuieJIorpaMmMoB (IIPSIMOYTOJIBHUK,
poMmO, KBajgpar), UX NMPHU3HAKN M cBoMcTBa. Tpanenwus, paBHOOOKasI
Tpamneuusi, €€ cBOMcTBa U NpU3HaKU. [IpsiMOyrosbpHast Tpanenusi.

Meton ynBoeHust Menuanbl. lleHTpanbHas cummerpusa. Teopema

daneca u TeopeMa O NPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue JWHHUA  TpEyrojJbHHUKa ©W  Tpameuuun. lLleHTp Macc
TPEyrojbHUKA.

I[TomoOue TpeyroabHUKOB, KOd(durnent mnomodus. IIpusHakm
momodusi TPEeyroJbHUKOB. IIpuMeHeHme mnOmOoOMsA TIpU PpEHICHHUH
MpaKkTUYECKUX 3ajJ1ad.

CpoiicTBa T1uiomiaziei reomerpudyeckux ¢uryp. Popmynsl JuUis
IUIONIA/ I TPEYToJIbHUKA, MapajuiejorpaMma, poMOa W Tpamneluu.
OTHONIeHue TuIoIaied mMoJoOHbBIX QUTYDP.

Breraucnenue miomaneil TpeyrojbHHUKOB M MHOTOYTOJIBHHUKOB Ha
KJeTdaTon Oymare.

Teopema IImdaropa. IIpumenenme Tteopemsr Ilndaropa mpu
pEIIeHUN NMPaKTUIECKUX 3aaad.

CuHyc, KOCHMHYC, TaHI€HC OCTPOTO yrja MpsIMOYTOJIBHOTO
TPEyroJIbHUKA. OcHoBHOE TPUTOHOMETPUUECKOE TOXAECTBO.
Tpuronomerpuyeckue GpyHkiuu yrios B 30°, 45° u 60°.



BrnucanHble U LIEeHTpandbHBIE YIJIBI, YIOJd MEXJAy KacaTeabHOU u
XopaoH. VYTiabel MeXay XopJaMHU U CeKylmuMH. BhnucanHele u
ONHCaHHBIC YETHIPEXYTOJIBLHUKNA. B3amMHOE pacrnoiioKeHHE IBYX
okpyxHOcTel. Kacanne okpyxHOcTeit. OOmme KacaTenbHBIE K IBYM
OKPY>XXHOCTSIM.

9 knacc

Cunyc, KocuHyC, TaHreHc yriaoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXAeCcTBO. DOpMynbl mpUBEACHUSL.

Pemenue tpeyroibHukoB. TeopemMa KOCUHYCOB U TEOPEMA CUHYCOB.
PenreHne nmpakTHYeCKUX 3a1ad C UCIIOJIb30BAHUEM TEOPEMBIKOCHHYCOB
U TEOPEMBbI CHHYCOB.

IIpeoOpa3zoBanue mogodus. [Togodue COOTBETCTBEHHBIX 3JICMECHTOB.

Teopema O MNpPOU3BEIEHUU  OTPE3KOB  XOpA, TEOPEMBbI O

IIPOU3BEICHUH OTPE3KOB CEeKyIIHUX, TeopemMa O  KBajapaTe
KacaTenbHOM.

BexTop, nnuHa (MOIyJsib) BEKTOpAa, COHAIPABJICHHBIC BEKTOPHI,
IIPOTHUBOTIOJIOKHO HallpaBJICHHBIC BEKTOPHI, KOJUJTMHEApHOCTH

BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpaldH HaJa BEKTOPaMH.
Pa3no)xeHne BekTOpa MO JABYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopanuaater Bektopa. CkalsspHOE TIPOU3BEIECHHUE BEKTOPOB,
MIPpUMEHEHHE JUIST HAaXOXKJAESHUS JJINH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS NPSIMOH U
OKPY>XHOCTH B KOOpJWHATaX, IIEPECEUCHUE OKpYKHOCTEH W
OpsIMBIX. MeToZ KOOpAWHAT U €ro IPHUMEHEHHE.

[TpaBripHBIE MHOTOYTOJIBHUKH. JimHA OKpy>XHOCTH. ['pamycHas u
pagmaHHas Mepa Yyrjla, BBIUUCIEHHE [UIMH JIyI' OKPY>XHOCTEMH.
IInomane Kpyra, cCeKTopa, CerMeHTa.

JIBMOKeHUsI TUJIOCKOCTH M BHYTPEHHHE cuUMMeTpun  Guryp
(prmemeHTapHbIe nipeacTaBieHus ). [lapannensabiii nepenoc. [ToBopoT.

MNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA PABOYEM
MPOIPAMMBI KYPCA (MO NOAAM ObYHEHWUA)

OcBoenne yudeOHOro Kypca «l'eomerpus’» Ha ypPOBHE OCHOBHOIO
ob1rero o6pa3oBaHUs TOKHO 0OSCIIEYNBATh JOCTIIKEHHE CIIEIYIOMINX
MPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

7 Knacc
1. Pacmo3HaBaTh HM3y4YEHHBIE TI'€OMETPUUYECKHE (UTYPBI, ONPENEIsITh UX
B3aMMHOC PacCIioJIO’KEHHUC, I/I306pa)KaTL TreOMETPHUYICCKUC (l)I/IprI)I;
BBITIOJIHATE YCPTCKHU 110 YCIOBHUIO 3aaaydu. I/ISMCpHTB JIMHEUHbBIE U
YTJOBBIC BCIIUYWHBI. Penrate 3a4a4 Ha BBIYHUCICHHUEC JIMH OTPE3KOB H
BCJIMYUH YTJIOB.



2. enath rpyOyr0 OLICHKY JIMHEWHBIX W YTJIOBBIX BEJIUYHH IPEIMETOB B
peaJIbHOM XHU3HU, Pa3MepoB MPHUPOJHBIX 00BEKTOB. Pasznmumuarh paszmepsl
3TUX OOBEKTOB IO MOPSAKY BEIWIUHBI.

3. CTpouThs 4epTeXu K T€OMETPHUYECKUM 3aJadam.

4. Tlomp30BaThCsS MPHU3HAKAMH PaBEHCTBA TPEYTOJIHFHUKOB, HWCIOJIH30BATh
MPU3HAKU M CBOICTBAa PaBHOOENIPEHHBIX TPEYrOJbHHUKOB IPU PEIICHUU
3ajad.

5. IlpoBoauTe  JIOTUYECKHE  PACCYXAEHUSI C  MCIIOJIb30BaHUEM
TEOMETPUUYECKUX TEOPEM.

6. [Tosp30BaTHCS MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MeEAMAHBI, MNPOBEAEHHON K TMIOOTEHY3€ MNOPSIMOYIOJBHOI'O
TPEYroJbHUKA, B PEIIEHUU F€OMETPUUECKUX 3aj1au.

7. OnpenensaTs NapajuICIbHOCTH MPSAMBIX C ITOMOIIBIO YTJIOB, KOTOpPHIE
oOpa3yeTr ¢ HHUMH cekymas. OTpenensTh NapajuIeIbHOCTH IMPSIMBIX C
HNOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM HOpPSIMOM OO0 TOYEK
JAPYrou NpsiMOM.

8. Pemrarp 3as1aumn Ha KjieT4aToOW Oymare.

9. [IpoBOANTH BBIYMCIICHHUS M HaXOAUTh YHCIIOBbIC U OYKBEHHbIC 3HAYCHUSI
YIJIOB B TE€OMETPHUUYECKHUX 3aJadax C HCHOJb30BAHHUEM CYMMBI YIJIOB
TPEYTOJIFHUKOB U MHOTOYTOJBHUKOB, CBOMCTB yIIIOB, OOpa30BaHHBIX MPH
MepeceueHun JBYyX MapajyIedbHBIX TMPsIMBIX  cekymieil. Pemarts
OpaKTUYECKHUE 3a/laul Ha HAXOXJICHUE YTJIOB.

10. BrageTh NOHATHEM T€OMETPUUCCKOTO MECTa TOYCK. Y METh ONpPeIeisaTh
OHCCEeKTpHUCY yIjla M CepeAUHHBIM NEepHeHAUKYISp K OTPEe3Ky Kak
reoOMeTpUYECKHUE MECTa TOUYEK.

11. dopmynupoBaTh ONpPEHCICHHUS OKPYXXHOCTH U Kpyra, XOpAObl H
AUuaMeTpa  OKpPY)XHOCTH, IIOJIb30BAaThbCsl MX  CBOWCTBaAMH. YMETh
NPUMEHATh 3TH CBOMCTBA MPH PEIICHUH 3a7ad.

12. BrageTs MOHSATHEM OITMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH,
yMmMeTh HaxoauTh €& 1eHtp. I[lomp3oBaThes ¢dakTamMud O TOM, HUTO
OMCCEeKTPHUCHI YTJIOB TPEYTrOJIbHUKA MEPECEKAIOTCI B OJHOM TOYKE, U O
TOM, YTO CE€PEJUHHbIE HEPHEHIUKYJISAPbl K CTOPOHAM TPEyroJIbHUKa
MEepeceKarTcsl B OJHOU TOUKeE.

13. Bnazerhr HNOHSITHEM KacaTeJIbHOW K OKPYXHOCTH, I10Jb30BAThCs
TeOpeMoOil 0  HOEepHeHAUKYISIPHOCTH  KacaTedbHOHW W pajuyca,
OpOBEAEHHOIO K TOYKE KacCaHUsI.

14. Tlonmp30oBaThbCs MPOCTEHIIMMH TE€OMETPUYSCKMMH HEpPaBEHCTBAMHU,
HNOHUMATh UX MPAKTUYECKUU CMBICII.

15. IIpoBOIMTH OCHOBHBIE TI'€OMETPHYECKHE IOCTPOCHUSI C HOMOUIBIO
OUPKYJST U JINHEUKU.

8 knacc



1

2.

3

1. Pacrio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
MOJI30BAaTHCSI UX CBOWCTBAMM IIPU PEHICHUM I'€OMETPHUYECCKUX
3aj1ad.

2. IlpuMeHsTh CBOMCTBAa TOYKH IE€PECECUEHHS MEJHaH TPEyroJbHHKa
(meHTpa Macc) B peIICHUH 3a7ad.

3. BrnazmeTp mMOHATHEM CpelHEH JWHUM TPEYTOJBHUKA W TPAICIHH,
MIPUMEHSTh HMX CBOHCTBAa NPH PEUICHUH T'€OMETPHUUYECKHX 3ajad.
IMTonb3oBaTbest Teopemoit daseca u TeopemMoil O MPOMOPIIHOHATBHBIX
OTpe3Kax, MPUMEHSTh UX JJIsI PEIICHUS IPAKTUUYECKHUX 3aJ1a4.

4. TlpuMeHsTh NpPU3HAKHA I10JIOOWSI TPEYrOJbHUKOB B PELICHHUU
Te€OMETPUUYECKNX 3a7ad.

5. [Nonwk3oBartkcst Teopemoit [Tudaropa st penieHUss reOMETPHUISCKUX
U TpakTHdeckux 3amad. CTpOUTh MaTeMaTHYECKyl0 MOJECHIb B
MPaKTHYECKUX  3aJadyax, CaMOCTOSTEIILHO JieJaTh 4YepTéx U
HaxOJIUTh COOTBETCTBYIOIIHE JUITUHBI.

6. Bragerp MOHATHSIMH CHHYCAa, KOCHHYCa M TAaHI'€HCAa OCTPOTO yria
MIPSIMOYTOJIBHOTO TPEYTOJbHUKA. [10Ib30BaThCSI STUMHU MOHSITUSA- MU
JUISL peIICHUs] TPAKTUYECKHUX 3aj1ad.

7. BeraucasaTes (pa3lIUYHBIMHA CITOcO0aMu) TUIOMAAb TPEYTOJIbHUKA U
IUIOIIAJAN MHOTOYTOJBHBIX (uUryp (IoJb3ysch, IJIe HEOOXOJIUMO,
KaJIBKyJISITOpoM). IIpUMEHATH MOJIydYeHHBIE YMEHHS B IPAKTHYIE CKUX
3azavax.

8. Brnagerp TOHATHSIMH BIIMCAaHHOTO W LEHTPAIBHOTO YyTJIa,
HCIIOJIb30BATh TEOPEMBbI O BITMCAHHBIX yTIJaX, yriax MeXAy XOpIaMH
(CexylmmMHu) U yrjie MeXJy KacaTeJbHOU M XOPJOU MpHU PEeUICHUU
reoOMEeTPUYECKNX 3ajad.

9. BuiazieTh MOHATHEM OIMMCAHHOI'O YETBHIPEXYTrOJIbLHUKA, MPUMEHSTH
CBOWCTBa OINMCAHHOI'O YETBHIPEXYTOJIbHUKA IPU PEUICHUM 3a/aad.

10. TlpuMeHATH MOJyYEHHBIE 3HAHUS Ha TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOAEIU JJIsl 3a7ad pealibHOM >KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C IIPUMEHEHHEM IOJ00HsT |
TPUTOHOMETPUH (TMOJIB3YSICh, TJI€ HEOOXOAUMO, KAIBKYJISITOPOM)

.9 Knacc

. 3HaTh TPUTOHOMETPHUYECCKUC q)yHKIII/II/I OCTPBIX YTIJIOB, HAXOAUTHC UX

IMIOMOIIBIO  pa3JIMYHBIE JJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYTroJIbHHUKA
(«penreHe TPSIMOYTOIBHBIX TPEYTOJIBHUKOBY). HaXxomuTe (C MOMOIIBIO
KaJIBKYJISITOpA) JUIMHBI M YTJIBI JAJ1s1 HETaOJIMYHBIX 3HAYCHHH.
ITone30BaThCs bopmynamn OpUBEJICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIECTBOM JUISI HAaXOXJCHHUS COOTHOIICHUM
MEXJy TPUTOHOMETPUUECKUMHU BEIUYUHAMMU.

. Hcnons3oBath TCOPEMBbI CHHYCOB W KOCHUHYCOB [JId HaAXOXACHUA

pa3IUYHBIX JJIEMEHTOB TPEYrOJbHUKA («PEIIeHHE TPEYTOIbHUKOBY),



NIPUMEHATH UX IPH PELICHHH I'€OMETPHUYSCKHX 3aaad.

4. Brnanerb TOHATHSIMU HpeoOpa3oBaHUsl I10J100Ms, COOTBETCTBEHHBIX
SJIEMEHTOB TOAOOHBIX ¢uryp. llomp3oBaTbcs CBOWCTBAMHU TIOHOOUS
IIPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCISTH JJIWHBI U HaXOIUTH YIJBl y
nmogo0HbIx ¢uryp. IlpumeHsTh cBoiicTBa IMOJOOUS B HPAKTHUYECKHX
3aj1ayax. YMeTh NPUBOJAUTH HPUMEPHI MOJOOHBIX QUTYP B OKPY’KAIOIIEM
MHpeE.

5. Tlonp3oBaTbCcsi TeopemMamMHu O TMPOU3BEICHUU OTPE3KOB XOPI, O
MIPOM3BEICHUN OTPE3KOB CEKYIIHMX, O KBajJpaTe KacaTeJIbHOM.

6. Ilosb3oBaTbCcsi BEKTOpaMH, IIOHUMaTbhb WX TIEOMETPHYCCKHI H
(¢u3MyecKuil CMBICI, NMPUMEHATH HX B PCEIICHUH I'€OMETPUYECKUX U
duznueckux 3amad. [IpuMeHSTH cKaIsIpHOE IPOU3BEICHHE BEKTOPOB
JUTSL HaXOXKACHUS JUTMH U YTJIOB.

7. Ilonp30BaThCS METOIOM KOOPAHWHAT Ha IUIOCKOCTH, HPHUMEHSTHETro B
pEeUICHUN T€OMETPUYECKUX M MPAKTHYECKHUX 3aaad.

8. BiazeTs NOHATHSAMH HOPaBUWIHLHOIO MHOTOYTIOJIBHUKA, JJIWHBI
OKPYXHOCTH, IJIMHBI AYyTd OKPY>XKHOCTH W paJHaHHOH Mephl yriia,
YMETh BBIYHCIATH IUIOIIAAb Kpyra u ero 4acted. [IpumeHsTH
MOJIyYeHHbIE YMEHUSI B MPAKTUYCCKUX 3a/adax.

9. Haxommte ocu (MM UEHTPHI) CHUMMETpUU GUTYP, TPUMCHSITH
JIBHOKEHHUST TJIOCKOCTH B IMPOCTEUIINX CIIydasX.

10. IlpumeHsTH TIOJIy4eHHBIE 3HAHUsI Ha I[PAaKTHKE — CTPOUTh
MaTeMaTH4YeCKUe MOJENH JUIsl 3aJad peajlbHOW JKH3HU W IPOBOIUTH
COOTBETCTBYIOIIME  BBIYMCICHHUSI C IPUMEHEHHEM MO0Jo0us u
TPUTOHOMETPUUYECKNX  (QYHKIUK  (MOdb3ysich, TIJe HEOO0XOJIUMO,
KaJIbKYJISITOPOM).

TEMATUYECKOE IUIAHUPOBAHUE VYYEBHOI'O KVYPCA (I1O

I'OAM OBYYEHUA)

7 knacc (He MeHee 68 4)

Ha3sBanue pasaenal OcCHOBHbIe BHABI /1eATeIbHOCTH
(TemBI) OcHoBHOe cofepxkaHme  (00y4alONIUXCs
Kypca (4McJI0 4acoB)
IIpocreiimmue [Ipocreiimue DopmynupoBaTh OCHOBHBIE
reoMeTpHYecKHe TeOMETPUICCKHUE MOHSITHSI M OIPEICIICHHUSI.
Durypoi " HX/00BEKTHI: TOYKH,[Pacrmo3zHaBaTh U3y9YCHHBIC
cBoiicTBa. U3mepenue [npsiMble, Jy4d © reoOMeTpuYeCcKue ¢durypsr,
reoMeTPHYeCKHX YTJIbI, MHOTOYTI'OJIbHHUK,ONPEACIATH 155, B3aHMMHOE€]
BeJIHYHH lToMaHas. [pPacIIOJIOKEHHUE,
(14 q) CMeKHBIE H[BBIIIOJIHATH 4epTEx o
BEpTHUKAJILHBIC YTIIBL. [YCJIIOBHIO 3aJa4H.
lPaGora ¢ mnpocreiimnmulllpoBoauTs npocreimme
depTe’KaMH. TIOCTPOEHUS C TOMOIIBLIO
M3Mepenne JTUHEHHBIXUMPKYJIS U JTMHEHKH.
1 YTJIOBBIX M3mepsaTh JINHENHBIE U




BEJTHYIHH,
OTPE3KOB U
[yTJIOB.
[lepumeTrp M  nIomanb
duryp, cocraBieHHBIX
M3 IIPSIMOYTOJIEHHUKOB

BBIYHCIICHHUC

[YyTJIOBBIC BCIINYHHB]
Fr€OMETPUICCKUX U
MMPaKTUYICCKUX OOBEKTOB.

Onpe/:[emrr}, «Ha TrJias»|

[pa3Mepsl peaJbHBIX OOBEKTOB,
MPOBOAUTH T'PyOyIO OLEHKY HX
[pPa3MepoB.
Perate 3a71auu Ha
BEIYHUCIICHUE JUTMH OTPE3KOB U
BEJIMYIWH yTJIOB.

PemraTte 3amadu Ha B3aHMMHOE
[pPacTIoNOKeHNe
reoMeTpUYEeCKUX QUTyp.
I[IpoBOINTE KJIacCH(pUKAIIIO
[YTJI0B, BBIYHCISITH

lTmHEeHHBIS u YTJIOBBIE
BEJIMIMHBI, IPOBOAUTH He-

00XO0TMMBIE JIOKa3aTeJIbHEIC

[paccy>XaeHus.

BHAKOMUTHCS c HCTOpHUEH|

a3BUTHSI TEOMETPHH

Tpeyronbuuxu (22 1) [[lonsTue o paBHBIX|PacniosHaBaTh Hapbl PaBHBIX

[TpeyTroJbHUKAX HTPEYyrOIbHUKOB Ha TOTOBBIX
TIEpBUYHBIC depTexax (c yKa3zaHHEeM|
peacTaBICHUS O[IIPHU3HAKOB).
[pPaBHBIX (KOHT'PYIHTHBIX)BBIBOAUTH CIIEACTBHS]
(urypax. Tpu npusHaka(paBEHCTB COOTBETCTBYIOIIHX|
[paBeHCTBa PIIEMEHTOB) ] paBeHCTB
[TPEyTrOIBHUKOB. [TPEyTrOJbHUKOB.
[Tpu3zHaku pasencTea@oOpMyIUpOBaTE  ONpEJEIICHHUS:
TPSIMOYTOJILHBIX OCTPOYTOJIBHOTO,
[TPEyTrOJIbHUKOB. [TYyIIOyTrOJIBHOTO,
CBoiicTBO MeIMAHBIIPAMOYTOIBHOTO,
MPSIMOYTOIBHOTO [pPaBHOOEIPEHHOTO,
[TpeyroJbHHKA. [PABHOCTOPOHHETO
IPaBHOOEIpEeHHBIC HTPEYTOIBHUKOB; OHNCCEKTPUCHI,|
[PABHOCTOPOHHHE BBHICOTBI, MeJTHaHbI
[TPEYTOJIILHUKH. TPEYyTrOJIbHUKA;  CEPEeIUHHOTO
I[Ipu3Haku U CBOMUCTBAICPIICHAUKYJIISIpA OTpE3Ka;
[paBHOOEIPEHHOTO mepuMeTpaTpeyroabHUKA.
[TPeyTroJIbHUKA. DopmynmHupoBaTh CBOHCTBA W
[IpoTuB OOJIBIIEHIPU3HAKI paBHOOEAPEHHOTO
CTOPOHBI  TPEYTOJbHUKATPCYTOJIbHUKA.
itesxuT  Gonbmuii  yros.[CTpOUTh YEepTEXKH, peaTs|
[Ipocretimue 3aJlavyd C IOMOIIBIO HAXO0XKICHUS]
[HEpaBCHCTBA B[PAaBHBIX TPEYI'OJIbHHUKOB.
reomerpuu. Hepasenctrol IpPUMCHSITE PU3HAKY
TpeyroJbHUKA. [pPaBE€HCTBA NpAMOYTOJIbBHBIX]|
HepaBeHCTBO JIOMaHOil. [TPEYTOJIILHUKOB B 3aja4ax.
TTpsMOYTOJIbHBIN Mcnonb3oBaTh uudpoBbIe
[TPEYrOJIBHUK C YIJIOM B[PECYPCHl ULl WCCIICJOBaHUS]
30°. TlepBble MOHATHSI OCBOWCTB M3ydaeMbIX (GUIYD.
ITOKa3aTeNnbCTBAX B[3HAKOMUTHCS c HncTopuei
FCOMETPUN a3BUTUsI T€OMETPUU




"eomeTpuyeckue
MoCTpoeHust
(14 4)

[lapannenbHbIe [TapannenbHbie OpsiMble,POPMyIUpPOBATH TOHSATHE]
psiMble, CyMMa YIJIOBUX CBoMcTBa, IlsareiiiapauiebHbIX NPSIMBIX,|
rpeyrojbuuka(l4 ) mocTyJjar EBknuaa.HaXoauTh IIPaKTUYECKHUE]
Haxpect Jexalnue,IpuMepbl.
COOTBETCTBEHHBIE n3yuats cBoOlicTBa YTJOB,
OTHOCTOPOHHUE yII6[00pa30BaHHBIX npwu
(oOpa3oBaHHBIC npufliepeceICHU U apajuieJIbHbIX
mepeceyeHU N mpsiMbIX cekyiei. [IpoBoauTs|
Mapajie/IbHBIX PAMBIX/I0Ka3aTeNIbCTBA AapaIIeIbHOCTH]
CeKyIe). MBYX HPsIMBIX C IIOMOIIBIO
TTpusznak [yrJIoB,  0Opa3OBaHHBIX  IMIpHU
MapajyIeIbHOCTU NPAMBIX[ICPECCUCHNN  STUX  IPAMBIX
uepes paBeHCTBO[TPEThCH MPSIMO. BBIMUCIATH
[pPACCTOSIHUM  OT TOUYEK[CYMMY YIJIOB TPCYroJibHHKa Ui
OJTHOM pr{MOfI NOMHOTOYIr'OJIbHHKA.
BTOPOI TIPSIMOIA. IHaxonurb YHUCIIOBBIC "
Cymma yriioBOYKBCHHbIC 3HAUYCHUs YIIOB B
[TpEeyTrOJbHUKA puF€COMETPUICCKUX 3agadax C
IMHOI'OyT'OJIbHUKA. IMCITOJIB30BAHUCM TEOPEM O
BHaenraue yriaplCYMMe YIJIOB TPCYrOIbHHKA H
[TpE€yrOJBbHHUKA IMHOT'OYT'OJIbHUKA.
3HaKOMUTHCS c HCTOpUEH|
A3BUTHS T€OMETPUU
OKpYKHOCTBU KPYr. |OKpYy>XHOCTB, XOpAbl HPOpMyIupoBaTh  ONpPENCICHHS !

IUaMETPbI, UX CBOICTBaA.

IKacarenbHast K|
OKpPY>KHOCTH.
OKpY>XHOCTb,
BITHICAHHAs B YTOJI.
[ToHsiTHE o I'MT,
MpUMEHEHHE B 3aJadax.
buccekrpuca )71
CepeITMHHBIN
TMEePIIEHINKYIISIP KaK|

reoMeTpHUYECKHUEe MecCTa
[TOYeK.
OKpY>XHOCTb,
ornrcaHHas
[TpeyTroJbHUKA.
BrincanHas
[TPEeyTOIBHHUK
OKPYXHOCTb.
[Ipocrelimue 3amaum Ha|
[IOCTPOCHHUE

OKOJIO|

OKpPY>KHOCTH, XOPJbI, THamMeTpa U

KacaTeJIbHOM K  OKPY>KHOCTH.
MN3yyaTh ux CBOMCTBa,
MpU3HAKH, CTPOUTH UEPTEXKU.
MccnemoBatb, B TOM  YHCIE
MCTIONB3yss LH(POBBIE PECypPCHI:
OKpPY>XHOCTH,  BIINCAaHHYIO B
lyroJ; LICHTP OKPY>XHOCTH,|

BITICAHHOW B YTOJI; PaBEHCTBO)|
OTPE3KOB KacaTeIbHBIX.
Mcnomp3oBath Meton I'MT g

ITOKa3aTeILCTBA TEOpEM 0
mepecedyeHn OHMCCEKTPHC
[yrJI0B TpeyroJabHUKa Hl
CepeITMHHBIX

MEePIEeHIUKYISIPOB K CTOpPOHAM|
TpeyrojbHUKa C  IIOMOUIBIO
['MT. OsiageBarh ITOHATHUSIMU
BITHCAHHOM u OTIMCaHHOM
OKPY’>KHOCTEH  TpEeyrojbHHKAa,
HaXOUTh LICHTPBI ITHUX]
OKPY’KHOCTEH.

Pemath OCHOBHBIC 3ajlaud  HA
MOCTpOEHHE:  yIyila, PaBHOIO|
ITaHHOMY; CEepPENMHHOTIO|
mepIreHIuKyIspa JTaHHOTO|
OTpe3Ka; IpsIMOM,

NpoXOodsilier uepe3 JaHHYIO
[TOUKY U IEepHEHIUKYJISIPHOH]




ImaHHOIT MpsIMOif; GCCEeKTPUCHI]
ITaHHOTO yTJIa; TPEyrOJILHUKOB
10 Pa3INYHBIM 3JI€MEHTaM.
3HAKOMHUTHCS c ucropuei
[Pa3BUTHST TEOMETPHUU
[loBTOpEHHE, I[ToBTOpeHME nPemaTe 3ama4un Ha
0000 IeH1e 0000IIeHNe  OCHOBHBIX|[IOBTOPEHHE,
BHAHMI MOHATUH M  METOIOBMIUIIOCTPUPYIOIIHC CBsI3U
(4 u) Kypca MEXKJ1y pa3IMYHbIMU 4YacTsAMUY|
7 xmacca

Kypca

8 knacc (He MeHee 68 v)

IHaszsanue pasaenaOcHOBHOe cojep:KaHue OcHOBHBIE  BHABI  JeATeJbHOCTH
(TeMbI) o0y4yaromuxcst
Kypca (4mciio
4acoB)
Yerpipéxyroabuuku |l lapaninenorpamm, erolll3o0pakaTb ¥  HaxOAUTh  HA|
(12 u) MNPpU3HAKUM U CBOMCTBa.depTekax 4eThIPEX YT OJIbHUKY
HacTtHbIE CIy4au|pa3HbIX BUJOB U HUX DJIEMEHTBHL.
apajieIorpaMMoOB DopmynupoBaTh OIIpEIeTICHUs:
(OpsIMOYTOJILHUK, pPOMO,[IapajierorpaMmma,
KBaJIpaT), UX MMPU3HAKU HU[IPIMOYTOJIbLHUKA, pomoa,
CBOiiCTBA. Tparenms.[KBaapaTa, Tparneluuu, paBHOOOKOH
IPaBHOOOKAS ufrpaneuuu, OpsIMOYTOJILHON
MPsIMOYTOJIbHASI [Tparnemnyuu. Jloka3biBaTh u
Tpanenuu. MCIOJIb30BATh IPU PpEIIeHUU 3ajay
'Y nBOeHUE MeIUaHbBL.IPU3HAKHA u CBOMCTBA:
LlenTpanbHasicuMMeTpus [Iapajenorpamma,
MNpsMOYTOJbHUKA, pomoba,
KBaJipaTa, Tpaneuuu, paBHOOOKOH
Tpanenuu, OpAMOYTOJIBHOMN
Tpanenuu.
[IpumeHsaTH METOx YIIBOCHUS]
MEOUaHbl TPEYTOJIbHUKA.
HMcnonp3oBaTh nudposbIe
pecypchl s HCCJIEIOBAHUSA

CBOMCTB M3y4YaeMbIX (QUTYP.

3HAKOMHUTBHCS c ucropuen
a3BUTHUsI T€OMETPUHU
Teopema ®aneca u(lTeopema daneca nllIpoBoguts IOCTPOECHHUS C|
Teopema oreopemMa O[IOMOIIBIO LMPKYJA U JIMHEUKHU C|
MPONOPUHOHAILHBIXTPOITOPIIHOHATBHBIX HCIIOJIb30BaHUEe TeopeMbl dDanecal
0Tpe3kax, MoA0OHBICOTPE3KAX. M TCOPEMBbI O NPONOPIUOHAIBHBIX]
TPEeYroJibHHKHU Cpennsist JUHUSOTPE3KaX, CTPOUTh YETBEPTHIN
(15 u) TpeyroabHUKA. [IPOIOPLIMOHATBHBIH OTPE30K.
Tpaneuusi, €& cpeausasallpoBoAUTE 10Ka3aTENbCTBO TOTO,
UIMHMS. 4TO MEIUaHbl TPEYroJabHHUKA
[IporopioHaIbHbIS MepeceKkarTcss B OJHOM TOYKe, U
OTpEe3KH, MMOCTPOEHHUEHA- XOJIUTh CBSA3b C LEHTPOM MacC,
ueTBEPTOrO HAXOJUTh OTHOLICHHUE, B KOTOPOM

MeauaHbl JCHSITCS TOYKOW HX




MPOMOPLHHOHAIBLHOTO

nepe-ceHCHUs.

oTpe3Ka. Haxonutb no100HbIC
CBoiicTBa LIEHTpa MaccC B[IPEYrOJIbHUKHU Ha TOTOBBIX
TpEeyToJIbHUKE. depTexax c yKa3aHUEM|
[TomoOHEBIC COOTBETCTBYIOIIUX MIPU3HAKOB
TPECYTOIbHUKU. Tpujrioao6us.
MpU3HaKa nomoOwusalPenmiaty  3amadyd Ha  T1OJI0OHBIC]
[TPECYTOIBHUKOB. [TPEyTOJIbHUKU c TTOMOIIBFO)
[MpakTHyeckoe CaMOCTOSATEIILHOTO  MOCTPOCHHUS
IMPHUMECHCHUC ICPTEKEU u HaXO0XICHUsA
MOTIOOHBIX TPECYTOJIBHUKOB.
I[IpoBoauTh  JOKA3aTeNbCTBA  C
MCIIOIB30BaHUEM MPU3HAKOB,
Mo T00MsI.
Jloka3bIBaTh TpU npU3HaKa
Mmoxo0ust TPEyTrOJILHUKOB.
[MpuMEHSITh TIOJYYCHHBIC 3HAHHUS
MpU PEIICHUH T'€OMETPHYECKUX M
MpPaKTUYECKUX 3a7ad.
3HAKOMUTHCS c ucropuei
a3BUTHUsI TEOMETPUH
[lnomans. [lonsaTue 06 o0OmeiilOBnaneBars NIEPBUYHBIMY]
Haxo:xaenne TCOPUH TUIOIIAIH. MpeICTaBICHUSIMHU 00 o01e
nJIoaei DopMyBl IS TUIOMIAIHUTCOPUH TUTOIIA TN (MephI),
TPEYroJIbHUKOB TpeyTOJIbHUKA, opmynrpoBaTh CBOWCTBA|
M MHOIOYroJibHbIX[TapajjiejiorpaMmma. II01a)IH, BBISICHSITH HX|
(uryp. Inomamn|OTHOIIIEHNE  TUUTOIIA S HHAT IS IHBIA CMBICIT.
o100 HBIX buryprpeyronbHuKoB ¢ o6muMBEBOINTE  (GOPMYTBI  TLTOIIAAN
(14 ) OCHOBaHUEM HJIM OOIeiilapajuieorpaMmma, TpeyrojibHUKa,
BBICOTOM.  BprunciieHue[Tparennn u3 popmy bl
rIomanei CIIOKHBIX[TUTOIIA T OpsIMOYTOJILHUKA
buryp uepes pazbuenue/(KBagpara).
[HA YaCTH U JOCTPOCHHUE. BeBOAMTE  GOPMYJIBI  IJIOIIAMIH
HHOIHaHI/I (I)I/Iryp HaBBITYKJIOTO ‘IeTLIpéXyFOHBHI/IKa
KJIETYaTOM Oymare. uepes3 AuaroHajid U yrojl MeEXIY)|
[Toranu MOoIO00HBIX[HUMH. Haxoanrs TLJIOIIa IH|
puryp. Beruncienune/PUTyp, H300paKEHHBIX Ha
IO ACH. Banaun clkieTyaTo Oymare, UCIOJIB30BaTh,
PAaKTUYECKHM pazoneHme Ha q4acTu Hl
conepxanueM. PemenunelOCTpOCHHUE.
Bajau ¢ MOMOILIBI0 MeToaPasonpars MpUMEPEI
BCIIOMOTaTEIbHOMU MCIIOJIb30BAHUSI BCIOMOTIaTEJIbHOM
MJTOIIA I IO TH IS peuieHus

reOMETPUUYECKUX 3a1a4.
HaxoauTe ILIOMAAM ITOJOOHBIX]|

uryp.  Bbraucusars IO IH|
[pa3TUIHBIX MHOTOYTOJIbHBIX|
uryp.

Pernrate 3aauu Ha IUJIOHIAAb C
IPaKTUUYECKUM COACpPIKAHUEM




Teopema Ilnq)aropaEeopeMa IIndaropa, eélokaspBath Teopemy Iludaropa,

1 HaYaJ1aT0Ka3aTeJIbCTBO H[IICTIOJIH30BaTh
TPUTOHOMETPHH npumenenue. OO6paTHaseé B MPAKTHYECKUX BBIYUCIICHUSIX.
(10 ) reopema ITudaropa. DopmMynHpOBaTh omnpeaeneHus
Ompenenenue TPUTOHOMETPHYECKUX  (yHKIUH
TPUTOHOMETPHUUECKUX OCTpOTro yrja, TMpOBEpPsSITh UX
pyHKIHIT ocTporo yria,KOPPEKTHOCTD.
TPUTOHOMETpPUYISCKUE BEIBOOUTE TPHUTOHOMETPHUUECKHE]
COOTHOIIICHHUSI B|COOTHOIIICHUSI B NPSIMOYTOJIBEHOM
MPsIMOYTOJILHOM TpeyroJbHUKE.
rpeyronsauke. OcHoBHOeMIccneno0BaTh COOTHOIIEHUST MEXKTY|
[TPUTOHOMETPUUECKOE CTOpOHaAaMH B IIPSIMOYTOJIBHBIX
[TOKJICCTBO. TpeyTroJibHUKAxX C yriamu B 45° u
CooTHONICHUS mexaydS°; 30° u 60°.
CTOpOHaMHU plllcionp30BaTh hopmynsr
MPSIMOYTOJIBHBIX MPUBEICHUS 31 OCHOBHOE|
TpEyroJIbHUKaxX C yrJaMUTPUIOHOMETPUYECKOE TOXKJIECTBO
B 45° u 45°; 30° u 60° IS  HaAXOXXIECHHUS COOTHOIICHUMH|
MEX Ty TPUTOHOMETPHUIECKUMHY|
byHKIIMSIMU pa3JIMYHBIX OCTPBIX|
[yTJIOB.
I[TpyMeHSTh TOJyYCeHHBIC 3HAaHUS
131 YMEHUSA Ipu  pEIICHUH
MpPaKTHIECKUX 3a1ad.
3HAKOMUTBCS c ucropue
A3BHUTHSI T€OMETPUHU
Yriast BBricannabre nd@opMyIupoBaTh OCHOBHBIE
OKpYKHOCTH. EeHTPAIbHBIC YTJIHI, oIpeseeHusI, CBsI3aHHEIC c
BrnincanHbie [YTOJl MEXKIy KacaTeJIbHOHlyrimamu B Kpyre (BIMCAHHBIH

U ONMUCAHHBbIC

M XOpaOM.

HeThIPeXyroabLHUKM,|Y TIBI  MEXIy

[yTOJI, HEeHTPAIBHBIA yTo).
XOpAaMMHaxonuTh  BIHCAHHBIE  YTIIbI,

KacaTeJbHbIe M CEKyIIMMH. onmuparoIIMecss Ha OJHY JyTYy,
K OKPYKHOCTH. BHHCE‘_{{HHE H OMMCAHHBICE L yyCcHAT,  YyIibl € MOMOIIBIO
Kacanne [1€TRIpEX- TeOpeMBbl O BIIMCAHHBIX yTiax,
OKpY:KHOCTeH [yTOJIEHAKH, . PXireopeMbl o BITMCAHHOM|
(13 1) %pI/BHaK“ 1 CBOMCTBA.yerpnEXyrofbHUKE, TEOPEMBI O
PUMEHEHNE STHX | eHTpaIBHOM yTIIE.
CBOMCTE MccnenoBarb, B TOM 4YHCIE C
rpr PEIICHAN o\ rommpi0 THAPOBEIX
[FEOMETPUYIECKHUX 3a/1ad.
[pecypcos, BIIMCAHHBIE 171
IB3auMHOE pacIioIOKEeHUE s
o OIMHUCAaHHBIE YETHIPEXYTOJIbHUKH,
okpy>kHocteii. Kacanwue .
. BHIBOJUTE ux CBOMCTBa 171
OKPY>KHOCTEH
[IPU3HAKH.
crmonb30BaTh JTH CBOKMCTBA M
MPU3HAKHW IIPH PEIICHUH 3aJ1a9
[loBTOpeHue, [loBTOpeHne oOcHOBHBIX[PemaTh 3ajladd Ha ITOBTOPEHUE,
0000Imenne TMOHSITUNA U HJUTFOCTPUPYIOIIIHE CBSI3H MEXKILY)|
BHAHUI MCTOJOB KYpPCOB 7 n 8pa3n1/1qulM1/1 4acTsIMU Kypca
(4 q) IKJIACCOB,

00001IeHNEe 3HAHUNI




9 knacc (He MeHee 68 4)

TeopeMbl KOCHHY-

TPUTOHOMETPHUICCKUX

Hassanue pasaenaOcHoBHOe cojep:KaHue OcHOBHBIe BHIBI [1eATeJIbHOCTH
(TeMbI) o0yuyaromuxcst

Kypca (4mciio

uacoB)

Tpuronomerpusi. |OnpeneneHne DopMyITHpPOBAThH oTpe/ieTICHHS

TPUTOHOMETPUIECKNX (PYHKIIHH

COB U CHHYCOB. |byHKUuH yriaoB oT 0° AOTynbIX U IPSMBIX YIJIOB.
Pemenue 180°. BBIBOIUTE TEOPEMY KOCHUHYCOB H|
TpeyroibHuKoB  [KOCMHYC M CHHYC MNPSIMOTO HireopeMy CHHYCOB
(16 4) [TyHoro (c paguycom OITMCAaHHOM]
yrna. Teopema KOCHHYCOB./OKpPY>KHOCTH).
(O6Go0mEnHas) TeopeMaPemaTh TPEyTOJbLHUKH.
CHHYCOB (c paluyCoOMPemaTes NpPaKTUYECKHE 3aJIa4H,
ONUCAHHON OKPYKHOCTH). Ha-|cpongmuecs k  maxosxmeHMIO
XOKICHUE  JUTMH  CTOPOH - i3 mygpprx 3JIEMEHTOB|
[BEITIHNH TpeyTroTpHHUKA
[YTJIOB TPEeyTrOJILHUKOB.
Dopmyna TUIOILAAH
[TpeyroJabHUKA
gepe3 IBE CTOPOHBI U YTOII
MEX 1y HUMM. Dopmyial
IO
MeTBIPEXYTOJIBHUKA Yepe3 ero
IMraroHaIn
M yTOJI MEXJy HUMH.
[IpakTHyeckoe  TNpUMEHEHUE,
ITOKa3aHHBIX TEOPEM
[Ipeodpa3oBanme [[TorsitTne o0 mnpeoOpaszoBaHuNOCBaNBaTh MOHATHE]
nonodus. mo00wsI. rnpeobpa3oBaHusl MOIOOUS.
MeTpuueckue COOTBETCTBEHHBIE 3JeMeHThIMccaenoBars OTHOIIICHHUE
COOTHOIIEHHUS MmogoOHBIX GUryp. UTMHEHHBIX SJIEMEHTOB
B OKPYKHOCTH Teopema o mnpousBeneHuu(puryp mpu mpeodpa3oBaHUH
(10 u) OTpe3koB rmono6wusi. HaxoauTs
XOPJI, TeopeMa ofpUMepsI nonoous B
MpPOU3BEACHUU oTpe3KoBOKPYKAIOIEH
CeKyIIHNX, TeopeMa OjleI/lCTBI/lTeJ'[I)HOCTI/I.
KBajpaTe KacaTebHOM [BPIBOINTE METPpUHECKHNC
[Ipumenenne B perneHunCOOTHOMCHNA MEXIY
TEOMETPHUYECKHX 3aJ1a4 OTPE3KaMH  XOpZ, CEKyIIHX H
KaCaTCJIbHbIX C|
HMCITOJIb30BAHWEM  BITMCAHHBIX
[YTJIOB u HOJOOHBIX,
TPEYTroJILHUKOB.
Pemath reOMETPUYECKUE
Bamadu W 3a7add W3 peaabHOM
PKU3HH  C  HCIIOJIb30BAaHHUEM

M0100HBIX TPEYTOJIbHUKOB




BekTopsi (12 )

OmnpeneneHue
CIIO>KeHME u

CxansipHoe
BEKTOPOB, €ro
1T HaXOKJICH
[yTJIOB.
Pemenne 3amayq
BEKTOPOB.

M MCXaHHUKH

BEKTOPOB, YMHOKEHHEBEKTOPA

Ha YHCIIO.
Duznueckuii )51
reoMeTpHUYECKUI CMBIC]]
BEKTOPOB.

Pazio)xeHne BeKTOpa Mo ABYM
HEKOJUIMHEApHBIM  BEKTOpaM.
KoopauHaTsl BeKTOpA.

HpI/IMeHeHI/Ie BEKTOPOB JJI]
PCIICHUA 3a1a4 KHUHEMAaTHUKH]

BEKTOPOB,
pa3HOCTH

[IPOM3BECHUE
[IPUMEHCHHUE
usl  JUIMH W

C IMTOMOIIBIO|

HMcnonp30BaTh  BEKTOPbI  Kak
HaIIpaBJICHHBIC OTpPE3KH,
HCCIIeOBaTh  T'€OMETPHYECKU
(repememienrie) U (GU3NISCKUN
(cuia) CMBICIIBI BEKTOPOB.
3HaTh ONpENEICHUST CYMMBI U
[PA3HOCTH BEKTOPOB, YMHO>XCHUS
BEKTOpa Ha YHCJIO, UCCIICIOBATD
reoOMEeTPUUECKUN U (PU3UISCKUI
CMBICJIBI 3THUX OICpPALHii.

Pemrath reoMeTpUIECKre
Bazladyd  C  HCIIOJIb30BaHHUEM
BEKTOPOB.

PaCKJ’IaHLIBaTI) BEKTOp IIO0 IBYM
HECKOJUIMHECAPHBIM BEKTOpPaM.

HMcnonb30BaTh CKaJISIPHOE]
MMpOU3BEACHUE BEKTOPOB,
BBIBOIUTH ero OCHOBHBIE
CBOIiCTBA.

BEIMHCIATE CyMMy, Pa3HOCTBH U
CKaJIsIpHOE MIPOU3BEIICHUE
BEKTOPOB B KOOPAMHATAX.
IIpumeHsThH CKaJISIPHOE

MpOU3BEACHUE TSI HAXOXKIACHUS
IJIMH 1 YTJI0B

/lexapToBBI
KOOPIHHATHI
mockoctH (9 )

HA|

JlexapToBbI
ITOYEK Ha MJIOCK

koA HIeHT,

YpaBHEeHHE TIPSIMOMN. YTIIOBOH

HAKJIOHA, IapajjieIbHbIE ¥
MEePIeHANKYIISIPHBIC TIPsSIMBIE.
'YpaBHEHHUE OKPYKHOCTH.

Haxoxnenue KOOPIUHAT]
[TodeK mepecedeHus]
OKPY>XHOCTU M IPsSIMOIL.
MeTton KOOpJAWUHAT npu
[pereHun T€OMETPHUIECKNX
Bajmad.

Mcnons3oBanue MeTOo/1a|
KOOpAMHAT B IPAKTHUYECKHUX
Bamagax

KOOpAUHATBI
OCTH.

TAHI'€HC YTJIa

OcBauBaTh THOHSITHE]
MPSIMOYTOJIBHOW ~ CHCTEMBI KO-
opauHAT, JICKaPTOBBIX|

KOOPAWHAT TOYKH.

BbpIBOIUTE ypaBHEHHE MHPSIMOM U
OKPY>KHOCTH. BBIIIEIISITh TTOTHBIN
KBajapat s HaXO0XJICHUS]|
LEHTpa U paauyca OKPY>KHOCTH
Mo €€ ypaBHEHHUIO.

PemraTe 3agaun Ha HAXOXKICHUE

[TOUEeK IMepecedyeHusl IpsIMBIX U
OKpY>XHOCTEH ¢ IIOMOIIBIO
MeToma KOOpIWHAT.
lcronb30BaTh CBOMCTBA
yTJIOBOT'O ko3 purreHTa|
MpsIMOIf TIpM peIIeHuH 3ajad,
TSt oIpeaesIeHuUs]

[PACIIOJIOKEHUST NPSIMOI.

[MpuMeHSATh KOOPAWHATHI TP
[PEIIEHHH TEOMETPHUUCCKHX U
MPaKTHYECKUX  3axad,  JUls
MOCTPOCHHUSI MaTEeMaTHUYECKUX|
MOJeJIe  pealbHBIX  3aj]1ad
(«MeTOa KOOPpAUHAT).

IMonp30BaTHCS JUISI TTOCTPOCHHUS
M HCCIIeAOBAaHWH IH(POBBIMU

ecypcamMu  3HAKOMHUTBCA  C.




HCTOpI/Ieﬁ pPa3BUTUSA I'€OMETPUHN

[IpaBuJbHbIE [IpaBuiIbHBIC DopmynupoBaTe  ompenesicHue
MHOIOyI0JIbHHKH. MHOTI'OYTO [IPaBUJIBHBIX MHOTOYTOJIBHUKOB,
Ulnna PMIBHUKH, HAXOJIUTh UX BJICMECHTHI.
OKPYKHOCTH BBIYHMCIICHHUEC HX BJICMCEHTOB.[lobp30BaThCs MOHATUCM
14 mwiowaabucio u AJIMHa OKPYKHOCTH. [ HBI OKPY>KHOCTH,
Kpyra. JnuHa  Iyrd  OKPY’KHOCTH.BBeNEHHBIM c MTOMOIIIBIO,
Borumncienne IPaguanHast Mepa yriIa.mpaBUIbHBIX
/101 A/1eH I[lnomans xpyra u CTOMHOI'OYTOJIbHUKOB, OIIPEACIATH
(8 u) PIIEMEHTOB (cexTopa HU[THUCIIO, JIUHY Ayryd 121
cermeHTa). Berancnenue paIuaHHYIO MEpy yria.
TUIOIIA e duryp,[IpoBoautsb epexo/a oT]
IBKJIFOHAFOIITHUX BJICMCHTBIpaHI/IaHHoﬁ MepbI yriaa K|
Kpyra rpazycHO U Ha0OOpOT.
OmnpenensaTe momanb Kpyra.
BBIBOIUTH opmynsr (8|
rpalyCHOM M paJuaHHOU
Mepe) Ui JJIUH AyT,
riomanei CEKTOPOB u
CerMEHTOB.
Beraucnaate miomanu  GuUryp,
BKJIFOYAFOLIUX 3JIEMEHTBI
OKPY>KHOCTH (Kpyra).
Haxonute miomand B 3ajadax|
caJIbHON JKU3HU
/IBHKEeHHS I[TonsiTHE o nByOKeHnHPazonpars TIIPUMEPBI,
MJI0CKOCTH mnockoctd.  IlapannenpHBIMUILIIOCTPUPYOIIHE TOHSITHS
(6 u) mepeHoc, OBOPOT WIBVMKCHMSA, IIEHTPOB M OCeH
cuMmMeTpusi. OcUu U LEHTPBICUMMETPUM.
CUMMETPHH. DopmynupoBaTh  OHpeneICHUs
[IpocTelimue npuUMEeHEHUs B[HapauICIbHOIO nepeHoca,)
[peIIEHUH 3a/1a4 MOBOPOTa U OCEBOM CHMMETPUHU.
BBIBOAUTH ux CBOMCTBA,
HaXOIUTh HENOJBHUKHBIE
[TOUYKH.
HaxoauTh 1HEeHTpbI H  OCH
cUMMeTpUi npocTedmnx uryp.
I[TpumensiTh napauieabHbIH]
MEepeHOC U CHMMETPHUIO IIpHU
IPECIICHU U reOMETPHUUICCKHUX
3anad (pa3OupaTh IPUMEPHI).
Mcmnonp30BaTh A IOCTPOCHUS
M HccIeNoBaHUN  IU(PPOBEIE
€CYpPCHI
IloBTOpeHue, [loBTOpEHME OCHOBHBIX[ONEpUPOBATH MOHSATHAMM:
00001IeHue, MOHSITUA W METOJOB KypcOBGHUrypa, TOYKa, MpsiMasi, YyTroJ,
cucremarusanus |[/—9 KkiaccoB, 0000IEeHHME HMMHOTOYTOJIBHUK,
BHAHMIH crucTemMaTu3anus 3HAHUM.[paBHOOE APEHHBII 121
(7 ) [Ipocreiiine reoMeTpUYECKUEPAaBHOCTOPOHHUMI
burypsl u HMX  CBOWCTBA.TPEYrOJbHUKH,
M3MepeHrue TIreoOMETPUYECKUXIPAMOYIOJbHBIA TPEYIrOJbHUK,
[BEJIMYUH. MeauaHa, OuccekTpuca u




TpeyronsHUKH. BBICOTA TPEYTroJbHHUKA,)
I[TapannenbHbIe H[ITapasIeIorpamm, pomo,
MEePHIEeHANKYJISIPHBIE MPSIMBIC. [IPSIMOYTOIbHHK, KBaapar,
OKpy>XKHOCTbH u KPYT.Tpaneius; OKPY>KHOCTB,
["eomeTpHuueckue KacaTeJIbHasl; pPaBEHCTBO U
MOCTPOCHHUS. Yrabl B1o1o0ue duryp,
OKpY>KHOCTH. BrHcaHHBIE H[TpEyroJibHUKOB;
ONMCaHHbBIC OKPY>KHOCTHAPAJIISITEHOCTD u
MHOTOYTOJIbHUKOB. IIpsMasiieprieH UKy IsIpHOCTh
178 OKPY>KHOCTB.[IPSIMBIX, yrom MEXKIY)|
UeThIpEXYTOITBHUKH. MPSIMBIMH, CHUMMETPHsI
BrimcanHble M ONHWCAHHBICOTHOCHUTEIHFHO TOYKHU U IPSIMOM;
MEeTBIPEXyTOJIbHUKH. IUTMHA, pacCTOsSHUE, BEJINYHHA
Teopema IIudaropa n Havanalyria, riomaigb, IEPUMETP.
TPUTOHOMETPHUH. Pemenmellicnons3oBath bopmysr:
OOIIMX TPEYTOIHLHUKOB. mepuMeTpa u IIOIIAaY
I[IpaBUIbHBIC MHOT'OYT'OJIbHUKOB, JUTUHBI
MHOTOYTOJIBHUKH. OKpPY>XKHOCTH U IJIOLIANU Kpyra,
I[IpeoOpa3zoBaHusl TIIOCKOCTHU.0OBEMA OpSIMOYTOJILHOT'O
JIBOKEHMSI. ITono6ue jnapasienenumnea.
CummeTpus. OnepupoBaTh MNOHATUSMMU:
[lnomans. BrruucnenuenpsamMoyroibHas cucTeMa|
rIToIaae. ITnomanukoopauHar, BEKTOD;
MOgOOHBIX GHUTYD. a‘chonmmaan, STU HOHSITUS A
JlexkapTOBBI KOOpIWHATHI HANPEACTAaBICHUS  JaHHBIX 5|
MJIOCKOCTH. pelLIeHus 3a7a4, B TOM 4HCJEe U3
IBekTopbl Ha IJIOCKOCTHU IMpyTux ydeOHBIX IIPEAMETOB.
Pemate 3ajlauu Ha NOBTOPEHHE
OCHOBHBIX ITOHSITHIA,
MJUTIOCTPALIMIO  CBSI3EM  MEXIy
[PA3IMYHBIMH  YacTAMH Kypca.
Bp1OupaTh METO JJIsl PELICHHUS
3amadu.
Pemats 3aa4n u3
MOBCEIHEBHOMN JKU3HU

Ilpu  paspaboTke pabodeid mporpamMmbl B  TeMaTHYECKOM
TIaHUPOBAHUU HOJIXKHBI 6BITI) YUYTE€HBI BO3MOXHOCTH HCITOJIb30BaHUA
SIIEKTPOHHBIX (HMU(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SIBISIOIINUXCS
y4eOHO-METOANYECKUMHU MaTepruagaMu (MyJIbTUMEAUITHBIE TPOTPaMMBI,
JIEKTPOHHBIE YYEOHHKH U 3aJa9YHUKU, DJIEKTPOHHBIE OHOIMOTEKH,
BUPTYaJIbHBIC J1a00OpaTOpPWUH, HIPOBBIE MOPOTrPaAaMMBI,  KOJUICKIIUH
nuGpoOBEIX  00pPa30BATEIILHBEIX PECYpPCOB), HCHOJIB3YEMBIMU IS
oOy4yeHHsT W BOCIHTAHUS  pPa3IMYHBIX TPy  IIOJb30BaTeleH,
IpeACTaBICHHBIMU B AJICKTPOHHOM (mudppoBom) BHJIC u
peanusymumMu  aujgaktudeckue Bo3MmoxkHocTtH UWKT, copepsxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIILCTBY 00 OOpa3oBaHUU.



PABOYAA NMPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA».7-9 KIIACCBI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpeMeHHOM LM(PPOBOM MHpPE BEPOSITHOCTH M CTATUCTHUKA IIPH-
oOperatoT BcE€ OOJBIIYIO 3HAYUMOCTb, KaK C TOYKH 3pEHUS
NMPaKTHYECKUX TNPWIOKEHHUH, TaKk M WX poJu B 00pa30BaHUMU,
HEOOXOAMMOM KaXKXJIO0My 4YenoBeKy. Bo3pacraer uncio npodeccuii, npu
OBJIQJICHUHU KOTOPBIMH TpeOyeTcsi xopoiasi Oa3oBas IOJATOTOBKa B
0o0JIacTH BEPOSITHOCTH W CTATHCTHKH, TakKas ITOATOTOBKA BaXKHA IS
MPOIOJDKCHUST 00pa3oBaHUs W Ui YCICHIHONW npodheCcCHOHATIBHON
Kapbepsbl.

Ka)KI[LIﬁ YCJIOBCK TIIOCTOSAHHO IMPUHUMACT PCHICHHA Ha OCHOBC
HUMCIOIINXCA Y HEro JaHHBbIX. A JJIA 00OCHOBaHHOI'O IIPpUHATUA
peuieHust B yCJIOBHMSAX HeIOCTaTka MM u30bITKa wuHpOpManuu
HEOOXOJMMO B TOM YHCJIE XOPOLIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTUCTUYECKOE MBIIIJIICHUE.

MMeHHO TTOPTOMY OCTpPO BCTajda HEOOXOAUMOCTH CPOpPMHUPOBATH Yy
oOy4aromuxcst GyHKIHOHAIBHYIO I'PaMOTHOCTB, BKJIIOUAIONIYIO B ceOst
B Ka4yeCTBE HEOTBEMJIEMOI COCTABJSIIOILEN yMEHHE BOCIHPUHUMATh U
KPUTHYECKH aHAJIM3UPOBATh HMHGPOPMAINIO, IPEJICTABICHHYIO B
paznuuHbIX ¢dopmax, IMOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX
peanpHBIX IPOIIECCOB M 3aBUCHUMOCTEH, HPOU3BOIUTH MPOCTEHUINIHE
BEpPOSITHOCTHBIE pPacyéThl. 3HAKOMCTBO C OCHOBHBIMHM MPUHIIUIIAMH
cbopa, aHaIM3a W MPEACTABJICHUS JTaHHBIX M3 PA3JIMYHBIX cdep KU3HU
o0111ecTBa U roCcyAapcTBa MPUOOIaeT 0O0YyJarOIINXCsI K OOIECTBEHHBIM
nHTepecaMm. l3ydeHHe OCHOB KOMOWHATOPUKU pa3BUBAET HABBIKU
opraHm3anuu nepedopa M 1ojcyéra 4uciia BApHaHTOB, B TOM YHCIIE, B
MPUKJIATHBIX 3ajJadax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpados
co3aér MaTeMaTU4EeCKUN bynnamenT ISt popmupoBanus
KOMIIETEHUMH B 001acTH HWH(POPMATHKH W HU(PPOBBIX TEXHOJOTHH.
I[Tomumo 3TOro, Mpu HWIYUYEHUH CTATUCTUKH M  BEPOSTHOCTH
oboramiaroTcs MPEACTABICHHUS yYaIIUXCS O COBPEMEHHOW KapTHUHE
MHpa M METOJaX €ro HccienoBaHMs, (OPMHUPYETCs HIOHUMAHUE POJIN
CTAaTUCTUKHM KaK HMCTOYHHMKA COIHAJIbHO 3HAaYMMOW HWHpOpMamuu u
3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B coorBercTBHMM € AaHHBIMH LEISIMH B CTPYKTYpE IPOTrpPamMMBbl
y4eOHOTro Kypca «BeposiTHOCTP M CTaTUCTHKa» OCHOBHOW IIKOJIBI
BBIJICJIEHBI CJEAYIOIIUE COAEPIKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBnenue JTAaHHBIX u omnucaTeabHas CTAaTUCTHUKA;



«BeposaTHOCTEY; «DiIeMeHThl KOMOMHATOPUKN»; «BBenenue B Teopuio
rpacdoB».

Conepxanue nuHuu «lIpencraBieHue MaHHBIX U ONMUcaTEJIbHAas
CTAaTUCTUKA» CIIY>KUT OCHOBOMU JiIst (GOPMHUPOBAHUSI HABBIKOB PabOTHI C
nHpopmamue: OT YTEHHS W  HHTepHperanuu  HHPOpPMAINH,
MIpeACTaBIICHHON B TaONHMIax, Ha AUarpaMMax U rpadukax g0 coopa,
MpEeACTaBJICHUs U aHAINU3a JAaHHBIX C UCHOJIb30BAHUEM CTAaTUCTUYECKUX
XapaKTEepUCTHK CpEeIHUX ¢ paccenBaHus. Paborass Cc JaHHBIMH,
oOydarommuecss ydJaTcs CUHMTHIBATH W MHTEPIPETHPOBATH JaHHBIC,
BBIIBUTaTh, apIyMEHTUPOBATh U KPUTUKOBATh MpPOCTEHIIINE TUIOTE3HI,
pa3sMBIIIATE Haj (akKTOpamMu, BBI3BIBAIOIIMMUA W3MEHYHUBOCTh, U
OLIEHUBATh UX BIIMSIHUE HAa paCCMaTPUBAEMbIE€ BEJIMUUMHBI U MPOLECCHI.

HUuTynTuBHOE NOpEACTABICHUE O  CIYy4YalWHOH H3MEHYUBOCTH,
HUCCIIEIOBAHUE 3aKOHOMEpPHOCTEN u TEeHJICHIUU CTAaHOBUTCS
MOTHUBHUPYIOIIEN OCHOBOM [UISI M3y4YEHHUs TEOPUH BEPOSTHOCTEM.
Bonpmioe 3HaueHue 34eCh HMMEIOT IIpaKTUYECKHEe 3aJaHusl, B
YaCTHOCTH OIIBITBIC KIIACCUYCCKUMH BCPOATHOCTHBIMU MOACIISAMU.

[lonsiTue BEpOSITHOCTH BBOJUTCA KaK Mepa MpaBIomnoaooums
ciiyqaiiHoro  coObiTusi. [lpm  um3yueHmm Kypca oOydaromimecs
3HAKOMIATCA C HpOCT@ﬁHlHMPI MCTOJaMM BBIYUCIICHUA BepOSITHOCTeﬁ B
CIIydalHBIX DKCIEPUMEHTaX C PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU
HCXOJAaMHM, BEPOATHOCTHBIMU 3aKOHAMH, MO3BOJSIFOIIUMU CTaBUTh U
peuiath OoJjiee CIOXHBIE 3ajladyd. B Kypc BXOISIT HadajbHbIE
NpEeACTaBJIEHUsT O CIy4YalHBIX BE€JIMYMHAX M HUX  YHUCIOBBIX
XapaKTEePUCTUKAX.

Taxxxke B pamMkKax 3TOT0 Kypca OCYLIECTBISIETCS 3HAKOMCTBO
oOydJaromuxcsi ¢ MHOXKECTBAMH W OCHOBHBIMH OIIEpallUsIMH  HaJ
MHOKECTBAMH, PACCMAaTPUBAIOTCS IPUMEPHLI IPUMEHEHUS [JI PEUICHUS
3a/7a4, a Tak>K€ MCIIOJIB30BaHUsl B JPYTMX MaTE€MAaTHYECKHX KypcaxH
YYEOHBIX IpeIMeTax.

MECTO YYEBHOIO KYPCA B YYEBHOM [1/IAHE

B 7—9 xnaccax umsyuaercsi Kypc «BeposTHOCTH M cTaTHCTHKa», B
KOTOPBIH BXOAAT pazaensl: «llpejcTaBiieHne NaHHBIX U ONHCAaTEIbHAs
CTAaTHUCTHUKAY; «BeposaTHoCTh»; «DJIEMEHTBI KOMOHWHATOPUKN;
«BBenenue B Teopuro rpadony.

Ha wsyuenne nannoro xypca orBoauT 1 yd4eOHBIM yac B HEIEIIOB
TEYEHHE KaXKJOoro roja odyudenwus, scero 102 yueOHBIX yaca.

COZEPYAHME YYEBHOTO KYPCA (MO FOZIAM OBYYEHMS)

7 Knacc



IIpencraBieHne OaHHBIX B BHIE TaOJHL, AUarpaMMm, IpadUKoOB.
3anosiHeHue  TalOJWl, YTEHHWE W IIOCTPOCHHE  JHarpaMm
(cTomOuKOBBIX (CcTONOYATHIX) HW KPYTroBBEIX). UYUTeHHMe rpaduKoB
peanbHBIX IIponeccoB. l3BiedyeHwe wnHpOpMaUM H3 AUArpamMMm H
TaOJIMIL, UCTIOJIB30BAaHUE M MHTEPIpETAUsT JaHHBIX.

OmnucarenibHasl CTaTUCTHKA: cpeaHee apudMeTHyeckoe, MeJHuaHa,
pa3sMax, HauOoJiblllee W HaWMEHbIIee 3HA4YCHUSI Habopa YHCIIOBBIX
naHHbIX. [IpuMepsl ciiydyailHOM U3MEHYUBOCTH.

CiygafiHBIN =~ DKCIIEpUMEHT (OmBIT) W  CIydallHOe COOBITHE.
BepositHocTh W uacTtoTa. PoOib MaJIOBEpPOSITHBIX W NPAaKTHUYECKH
JIOCTOBEPHBIX COOBITHII B IPUpPOJE U B o01IecTBe. MoHeTa U urpajgbHast
KOCTBB TEOPHUH BEPOSITHOCTCH.

I'pad, Bepmmnaa, pebpo. CreneHb BepuuHbl. Ywuciio pédep u
cyMMmapHasi cTeneHb BepuuH. [IpencraBieHue o CBsi3HOCTH rpada.
Hemmn m uwmkiel. [Iytu B rpadax. OO6xom rtpada (HIESPOB IIyTh).
[IpencraBiienne 006 OpHeHTUpOBaHHOM TIpade. Pemenune 3amauc
MOMOIILI0 Tpados.

8 knacc

[IpencraBieHne AaHHBIX B BHIE TaOIuWI, auarpamMm, rpadukos.
MHOXEeCTBO, 3JIEMEHT MHOXECTBa, IOAMHOXecTBO. Onepanuu Haxg
MHO>XECTBAaMHU: OOBEAMHEHHE, IiepecedeHue, nornoiiHenne. CpolicTBa
omeparnuii HaJg MHOXECTBAMH: IEPEeMECTHUTEIBHOE, COYETaTeIbHOE,
pacnpenenuTenbHOe, BKIOYeHMs. lcmonb3oBaHme rpaduyueckoro
MPEICTABIICHNUSI MHOXXECTB JJIsl OMHCAHUS PEATbHBIX
IIPOIIECCOB M SIBJICHUH, IPU PEILICHUH 3a1a4.

N3mepenne paccenBaHusi HaHHBIX. Jlucnepcuss M craHIapTHOE
OTKJIOHEHHE YHMCJIOBBIX HaOOpoB. /lnarpamma paccenBaHUsI.

DieMeHTapHBIE COOBITHS CIIy4ailHOTO oOIbiTa. CirydaifHbIC COOBITHSI.
BepositHocTn COOBITHI. OTmBITH c pPaBHOBO3MO>KHBIMU
3JIEMEHTApHBIMU cOOBITHMsIMU. CirydaliHbIM BBIOOp. CBSI3p  MEXIY
MaJIOBEPOSITHBIMH M IMPAKTHYECKH JOCTOBEPHBIMU COOBITHSIMU B
mpupose, oomecTBe U HayKe.

JepeBo. CBoiicTBa AepeBhEB: €AMHCTBEHHOCTH My TH, CyIIIECTBOBAHHE
BHCSIYEH BEPIIMHBI, CBS3b MEXJy YHCIIOM BEPIINH M YHCIOM pEodep.
IIpaBumo yMHOXeHHs. Pemenue 3amad ¢ ToMomibio TpadoB.
I[TpoTuBomionoxxueie coObITHs. Jmarpamma Diinepa. OO0benuHEHHE H
nepecedyenne coObITHi. HecoBmecTHBIE coObITHSI. DOPMYIIacIOXKEHUS
BEPOSITHOCTEH. YCJIOBHasE BeposATHOCTH. [IpaBuio  yMHO>XXeHUS.
HeszaBucumbie  coOsrtusi.  IlpencraBieHue  SKCIIEPUMEHTA B BHUIC
nepesa. PemnieHue 3ajad Ha HaXO0XKJAEHUE BEPOSITHOCTEH C MOMOIIBIO
JiepeBa ClIy4yallHOro SKCIIEpUMEHTa, Auarpamm Oiiepa.



9 knacc

I[IpencraBnenue maHHBIX B BUJAE TaOJIUIN, JguarpamMm, rpadHKos,
WHTEpIpEeTanns AaHHBIX. UTEHHEe W MOCTpPOCHHUE TAOIHWIl, IHarpamm,
rpaUKOB MO PEATbHBIM JTaHHBIM.

ITepectanoBku u aktopuan. CodeTaHWs W YHUCIO COYCTAHUIM.
Tpeyronsnuk Ilackans. Pemenuwe 3azad  C  HCHOJb30BAHUEM
KOMOUWHATOPUKH.

I'eomeTpuueckass BeposATHOCTb. CrnydalHBIII BBIOOpP TOYKH U3
(urypsr Ha INIOCKOCTH, U3 OTPE3Ka U U3 JYTH OKPYKHOCTH.

HcneiTanne. Ycnex u Heynawua. Cepusi HCOBITAHUH 10 NEPBOro
ycniexa. Cepust ucnbitanuii bepayiinn. BeposiTHOCTH cOOBITHI B cepuu
ucneiTanui bepnyinu.

Cry4galinas BEJIMYNHA u pacnpeneneHne BEpOSITHOCTEM.
Maremarudeckoe OXXHUJIaHHUE u JUCTIepCHsl. [Tpumepst
MaTEeMaTHYECKOTO OXXHIAAHUS KaK TEOPETHUUYECKOTO CPEIHEro 3HAUYCHUSI
BEIIMYMUHBI. MarteMaTHdecKkoe OXHAAHWE W JUCHEpPCHs CIIydaiHOM
BEJIMYHUHBI
«YHCJIO YCIIEXOB B CEpUU HUCObITAHUN BepHyiuin».

ITonsaTHEe O 3akOHE OOJBIIMX 4YHCE]. V3MepeHHe BEpOSTHOCTEH ¢
ITIOMOIIBIO YacTOT. POJIb M 3HaYeHNE 3aKOHA OOJIBIIINX YHCEI B MIPUPOE
U oOIIeCTRBe.

NNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA PABOYEM
MPOIPAMMBI KYPCA (MO NOAAM ObYHEHUA)

IlpenmeTHble pe3ysibTaTbl OCBOEHUsI Kypca «BeposiTHOcT U
CTaTUCTHUKa» B 7—9 Kkjaccax XapaKTepU3YIOTCS CIEAYIOIUMU
YMEHUSIMHU.

7 Knacc

1. Ywrare wuHPOpMaNNIO, TIPEACTABICHHYIO B Taliuuax, Ha
auarpaMmax; IpeJCTaBJsiTh JaHHbIe B BHJE TaOJIUI, CTPOUTH
JuarpaMMbl (CTOJIOMKOBBIE (CTOIOUYATHIC) U KPYTOBBIE) IO MacCHUBaM
3HA4YEHUM.

2. OnuceiBaTh W HMHTEPIPETHPOBATH peajibHbIE YHUCIOBBIC JaHHBIE,
MpeJcTaBlIeHHbIe B TaOJMIlax, Ha JAuarpamMax, rpadukax.

3. Hcnonp3oBaTh JUIsl  ONHCAHHUs  JaHHBIX  CTAaTHCTHYECKHE
XapaKTEePUCTUKH: cpenHee apudmerudeckoe, MeuaHa,
HauboJIbIllee 1 HAauMEHbIIIee 3HAaUYCHUS, pa3Max

4. ImeTh NpeJCcTaBIICHUE O CIyYaWHOW HM3MEHYMBOCTH HaA IpUMEpax
1eH, (U3NYECKUX BEJIWYUH, aHTPOINOMETPUUYECKUX JAaHHBIX; UMETh
MPEJICTABIICHUE O CTATUCTUYECKOW yCTOWYHBOCTH..



8 knacc

1. W3BnekaTth B mpeoOpa3oBBIBATh MH(POPMAIHIO, IPEIACTABICHHYIO B
BUJE TAaOIWI, AuarpaMm, rpaduKoB; MPEACTABISITh JaHHBIE B BHJIE
TabnuIl, guarpamMm, rpa@uKoB.

2. OnuceIBaTh JaHHBIE C MTOMOIIBIO CTAaTHCTUYECKHUX ITOKa3aTeei:

CpelIHUX 3HadeHUH M Mep pacceuBaHUs (pa3Max, AUCHEPCUS U

CTaHJAapTHOE OTKJIOHEHHUE).

3. HaxoauTh 4acTOThl YHCIOBBIX 3HAYEHUHW W YaCTOTHl COOBITHH, B
TOM YHCIE IO pe3yiabTaTaM W3MEPCHHUU W HAOIIOICHUM.

4. HaxoauTh BEPOSITHOCTH CIIy4aWHBIX COOBITMH B OIIBITaX, 3HAas
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM 4YHCJIE B OIBITaXcC
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.

5. Hcnonp3oBath TpaduUecKHe MOJEIN: JEPEBO  CIIydalWHOTO
3KCIIEPUMEHTA, NHarpaMMbl DWiIepa, YUCIOBasi HpsMasl.

6. OnepupoBaTh MOHSITUSIMHA: MHOXXECTBO, ITOJAMHOXECTBO; BBITIOJIHSITH
omnepanuu  HaJ  MHOXECTBaMHU: OObEIMHEHHE, IepeceucHue,
JOITIOJTHCHUC, NepeUNCIATH 3JICMCHTHBI MHO>KCCTB, IIPpUMCHATDH
CBOMCTBa MHOKECTB.

7. Wcnonp30BaThk rpaduvdecKoe IMPEICTABICHUE MHOXECTB M CBs3CH
MCXKAY HUMU IJIA OITMCaHUA ITPOLECCOB U HBJ’IeHHﬁ, B TOM YHUCJIC IIPpU
peuIeHnu 3a71a4 U3 JIPYyTrux y4eOHBIX MPEIMETOB M KYypCOB.

9 knacc

1. W3BnekaTth u mpeoOpa3oBBIBATh HMH(POPMAIHIO, TPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHMKAX B BHUIE TaONWIL, auarpamMMm, IpadHKOB;
MPeJCTaBISITh JaHHbIE B BHJE TAaOJUIl, AUarpamMm, rpadukos.

2. Pematp 3a/1a4u OpraHW30BaHHBIM I1epeOOpOM BapHaHTOB, a TaK- XKe
C WCHOJIF30BAaHHUEM KOMOWHATOPHBIX MPAaBUI U METOJOB.

3. Hcrnonp3oBaTh omnmcaresbHBIC XapaKTEPUCTHUKHU JUISI MacCCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE€ CpEIHHE 3HAYCHUS U MEPBI
pacceuBaHUs.

4. HaxoauTh 9acTOTHI 3HAYEHUHW M 9aCTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSICh Pe3yJIbTaTaMU MPOBEAEHHBIX U3MEPEHHUH U HAOJIFO 1€ HUH.

5. HaxoauTe BEpOSATHOCTH CIIy4aWHBIX COOBITHH B H3YYEHHBIX
onbITaX, B TOM 4YHCJI€ B ONBITaAX C PaBHOBO3MOXXHBIMU
SJIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSAX HCHBITAHHUNA 1O IIEPBOTO
ycrexa, B cepusix ucnslTanuii beprynnu.

6. MeTh mpencTaBlieHHe O CIIy4alHOW BEJIMYHHE U O pacHpe/iesieHUU
BEPOSITHOCTEMH.

7. ImeTh mpencTaBIIEHUE O 3aKOHE OOJIBIIMX YHCE KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CJIy4allHOM HM3MEHYMBOCTH U O POJIM 3aKOHa
OOJIBIIMX YHCEJ B MPUPOJE U OOIIECTBE.



TEMATUYECKOE ITJIAHUPOBAHUE YYEBHOI'O KYPCA
7 knacc (He MeHee 34 4)

(6 4)

3HAUYCHUU B MaCCHBC

Ha3zpanue pa3zgena | OcHOBHOe cojep:kaHue XapakTepHCTHKA
(TemMbI) (yuciio JesITeJILHOCTH 00y4aloIuXCs
4acoB)
IIpencraBaenue IIpencraBinenne naneeix B | OcBanBaTh CII0COOBI
JaHHBIX Tabnunax. IlpakTudeckue | mpeacTaBICHUS
(7 9) BBIYHCIICHUS O | CTAaTHCTHYECKUX JaHHBIX W
TaOGIMIHBIM JAaHHBIM. | YHCJIOBBIX MacCHBOB c
HN3Bneuenue U | TIOMOIIBIO TabIuIL u
HHTEpIpeTanus AuarpamMM € HUCTOJIb30BAaHUEM
TaOIMYIHBIX NAaHHBIX. | aKTyaJIbHBIX u Ba>KHBIX
IIpakTtrnueckast padorta MaHHBIX  (memMorpadudeckue
«Tabmuuey. I'padpuyaeckoe | nannseie, NPOU3BOACTBO
MIpPENCTaBICHUE MTAHHBIX B | NMPOMBIILIEHHON u
BUJEC KPYTOBBIX, | CEIbCKOXO35IICTBEHHON
CTOJIOMKOBBIX OPOIYKIIUH, OOIICCTBEHHBIC U
(CTOHGLIaTBIX) AuarpamMmm. IIPUPOJHBIE HBJ‘IeHI/ISI).
Urenne u  mocTpoeHME | [3yyaTh MeTOHEI pabOTHI C
auarpamm.  IIpu-  MEpsI | tagnuunbiMu "
neMorpaduIecKuX rpadpuuecKUMH
auarpamu.  [Ipaxtiyueckas OpeaCTaBICHUSIMH JTaHHBIX C
padota «JImarpaMMbD» TOMOILIBEO 1t POBBIX
pecypcoB B xome
OpaKkTHIECKUX padoT
OnucarenbHas YucnoBsle Habopsl. | OcBauBaTh MOHSITHUS: YUCIOBOU
CTATHCTUKA Cpennee apudmerudeckoe. | HaOOp, Mepa  IEHTpaJbHOM
(8 1) Mennana YUCIIOBOIO | TEHIACHIMHU (Mepa IIeHTpa), B
Habopa. YCcTOHUUBOCTE | TOM qucie cpenHee
MeIHaHBbI. apudmeTnIeckoe, MeInaHa.
TIpakTnueckas pa6ora | OnuchIBaTh CTATHCTUYECKHE
«CpenHUEe3HaAUYCHUSD. JaHHbIE C MIOMOILBIO CPETHETO
HawubGonsmee u | apudmMeTHIecKoro Hu
HAaUMEHBIIIEE 3HayeHHs1 | MeaHuaHbl. Pemare 3a1auu.
YUCIIOBOTO HaGopa. | MI3yuaTh CBONCTBa CpeAHUX, B
Pazmax TOM 9HCIIE C TIOMOIIGIO
nupPOBBIX PECYpPCOB, B XO/e
MPaKTHUYECKUX pa6ort.
OcBanBaTh TIOHSITHS:
HauOoJbplIee W HaUMEHbIIEE
3HAYCHHUS YHCIOBOTO
MacCHBa, pa3Max.
Pemiare 3amaum  Ha  BbIOOp
criocoba ommcaHus JaHHBIX B
COOTBETCTBHH C TIPHUPOJIOit
JTaHHBIX u esIMA
HCCIIeJOBAHHUS
Cuay4aiinas Crny4aiiHass W3MeHYMBOCTH | OcBamBaTh IIOHATHUS: 4YacTOTa
U3MEHYHBOCTh (TIpuMepEI). Yacrora | 3HAUCHUH B MacCHUBE JAaHHBIX,

rpyNIupoBKa JAHHBIX,




JIAHHBIX. I'pynnuposka.

T'ucrorpammsl.
IIpakTnueckas
«CygaiiHas

paboTta

HU3MCHYHUBOCTB»

THCTOrpaMMa.
CTpouTh M  aHAJIU3UPOBATH
THCTOTPaMMBI, noaoupaTh
MIOAXO AT IA niar
TPYHIUPOBKH.

OcBauBaTth rpadudeckue
MpeACTaBICHUS pa3HBIX
BUJIOB ciydyaliHOU
M3MEHYHBOCTH, B TOM YHCJIE C
ITOMOIIBIO U pPOBBIX
pecypcos, B xoJe

IIpaKTHIECKOH paboThI

Bgeenenne B | I'padp, Bepmmua, pebpo. | OcBauBaTh NOHATHA: Tpad,
Teopuio rpados IpesncraBieHue 3amadu ¢ | Bepmuaa  rpada,  peGpo
(4 v) nomomipio rpada. Crenens | rpada, cTeneHs (BalI€HTHOCTh
(BaJleHTHOCTH)  BEPIIMHBI. | BEPLIMHBEL), HCHIBU LUK
Yucio péGep u cymmaphas | OCBanBarh MOHATHS: TyTh B
crerieHb BepmuH. Llens u rpage, oilIepoB MyTh, 06X015l
wukn.  IIyte B rpade. rpada, OPHUEHTHPOBAHHBIN
IpencraBieHne o | rpad.
cssHOCTH Tpada. O6xox Pemate 3anaun _Ha  IOMCK
rpaba  (ofinepos myre). | SYMMBl  CTCNEHEH  BEpUIMH
Tpencranenue 06 rpada, Ha IOHCK 06>foaa
rpada, Ha TIOMCK IIyTed B
OpPHEHTHPOBAHHBIX Tpadax
OPHEHTHUPOBAHHBIX rpadax.
OcBanBaTh CIIOCOOBI
TIpeICTABICHUS 3a7a4d U3 Kypca
anreOpbl, TEOMETPUN, TEOPUU
BEPOSITHOCTEH, NPYTUX
MpeIMETOB c ITOMOIIIBIO
rpados (kapThl, CXEMBI,
SIEKTPUIECKUE enw,
G yHKIIMOHATbHBIE
COOTBETCTBUSI) Ha IIpUMepax
BeposiTHOCTB u | CinyuaiiHblit OIBIT n | OcBanBaTh TOHSITHSL:
4acToTa ciy4daiiHoe coObITHE. | CIy4allHBId ONBIT M ClIydaii-
ciay4qaiiHoro BeposiTHOCT, M 4YacToTa | COOBITHE.
coOBITHS COOBITHSI. Ponn | M3yuyaTs ciydaliHoe coObITHE,
(4 v) MaJIOBEPOSITHBIX U | MaJIOBEpPOSITHOE u
IIPaKTHYSCKHU MPaKTUICCKHU JIOCTOBEpPHOE

JJOCTOBEPHBIX
npupoie U B
Monera wu
KOCTh B
BEPOSITHOCTEMH.
ITpakTHueckas
«Hacrora
opia»

COOBITHIT B
oO1ecrse.
urpajbHas

TCOPHUH

padota
BBITTAJICHUST

3HAYUMOCTb MaJIOBEPOATHBIX
coOpITHII B TIpUpOAE H
obuiecTBe Ha Ba>KHBIX
npuMepax (aBapuwu,
HECYaCTHBIE CIydad, 3alluTa
rnepcoHanbHOM HHGOPMALINH,
nepenayda JaHHBIX).

H3ydaTs poip KIIACCHYSCKHUX
BE€POSITHOCTHBIX moxaenen
(MoHeTa, urpajabHas KOCTh) B
TSOPHUH BEPOSITHOCTEH.




Hab6mronaTtk 1 u3y4aTh 4acTOTy

coObITHi B MPOCTHIX
SKCIIEPUMEHTAX, B TOM
qucIie c IOMOIIIBIO

U pPOBBIX PEeCcCypcoB, B XOJe
MIPAKTHYECKOM paboThI

O0o00menue,
KOHTPOJIb
(59)

IlpencraBieHue  TaHHBIX.
OnucarenbHasl CTaTUCTHUKA.
BeposaTHocTh  ciiyyaliHOTO
COOBITHUS

IloBTOpPATH U3y4YEHHOE u
BBICTpaUBaTh CUCTEMY 3HAHUM.

Pematp 3a1a4u Ha
MpeACTaBIICHUE W OITMCaHWe
JaHHBIX c TTOMOIIIBIO
W3YYEHHBIX XapaKTePHUCTHK.
OO6cyxnaTh IIPUMEPHI
CITy4aifHBIX coObITHIA,
MaJIOBEPOSTHBIX "

MPaKTUYECKH  JOCTOBEPHBIX
CIy4ailHBIX  COOBITHH, UX
poiu B IpUPOAE U IKU3HU
4JeJI0BEKa

8knacc (He meHee 34 4)

Ha3zpanue pa3nena | OcHOBHOe cojepiKaHHe XapaKkTepucTuKa

(TembI) (uuciao JesITeJILHOCTH 00y4aloIUXCs
4acoB)

IMoBTOpEeHHne IlpencraBnenune nanHbIX. | [loBTOpsATE HM3ydeHHOE U

Kypca/ Kjaacca
(4w

OnucarenbHast
cratuctuka. Ciyuyalinas
u3MeH4uBocTh. CpenHue
YU CIIOBOTOHAOOpA.
CrnyyaiiHbie COOBITHS.
BeposiTHOCTH U 9aCTOTEIL.
Knaccuueckue  mozaenu
TEOPHUU  BEPOSITHOCTEH:
MOHCETAa H urpajibHas
KOCTbH

BBICTpanBaTh cuUCTEMY
3HAHUU.

Pemrats 3aJa4u Ha
MpeJCTaBICHUE U ONHCAHUE
JTaHHBIX c TMOMOIIBIO
U3yUYEHHBIX XapaKTEePHUCTHK.
Pemrars 3aJ1a4u Ha
MpeJICTaBIIEHNUE
rPYNIIUPOBAHHBIX JIAHHBIX U
OIMCaHHue clly4yalHOM’
U3MEHYHBOCTH.

Pemats 3a71a4u Ha
orpejeIeHue YacTOThI
CIIyJalHBIX COOBITHIA,
oOcyxaeHue MIPUMEPOB
CIIy4aiHbIX coObITHH,
MaJIOBEPOSITHBIX "
NPaKTUYECKH

JOCTOBEPHBIX CIIydyalHBIX
COOBITHH, HUX poau B

opupose u JKU3HU
4JeJI0BEKa

OnucarenbHas Otknonenus. Jucnepcus | Ocsausath TIOHSATHS:

CTATHCTHKA. YUCJIOBOTO Habopa. | AMCHEpCHs W CTaHJapTHOE




PacceuBanue

CrangapTHOE OTKJIOHEHHE

OTKJIOHCHHEC, HCIIOJIb30BaThb

JAHHBIX YHCIIOBOTO Habopa. | OTH  XAPaKTEPUCTHUKHU IS
(4 9) JluarpaMMBbl pacceMBaHUs OITUCaHUS pacceuBaHus
JMaHHBIX.
BoiiBurate  rumoressl 00
OTCYTCTBHH WJIA  HaJWYHU
CBSI3U o auarpaMmMam
pacceuBaHwusl.
Crpouth JTHarpamMMbl
pacceuBaHUs mo
WMEIOIIUMCSI IAHHBIM, B TOM
quCIe C TOMOIIIHO
KOMITbIOTEpa
MpuozxecrBa(4 ) MHoXecTBO, OcpauBaTth MOHSTHSL:
MOJAMHOKeCTBO. Onepanuu | MHOXECTBO, SJIEMEHT
HaI MHOJXECTBAMU: | MHOYXECTBA, MOAMHOKECTBO.
oObeanHEHHE, BBINOMHATE  OMepaluu  Haj
rnepecevyeHue, MHOXKECTBaMH: OOBEeIUHEHHE,
JOTIOJTHEHHUE . CBolicTBa | mepeceueHue, JOIMOITHEHHE.
onepauui HaA | Hcnonb3oBaTh cBolicTBA:
MHOXECTBaMH: IIEPEMECTUTEINIBHOE,
NNEPEMECTUTCIIBHOC, coyeTaTebHOeC,
Co4eTaTe]IbHOC, pacnpenenuTenbHoe,
pacnpeaemTe]IbHOC, BKJIIOUCHHs.  VICIOIB30BaTh
BRIIIOICHMAL. rpadu4ecKoe TpeCTaBICHNE
I'paduueckoe MHOXKECTB IPH  ONUCAHUU
MpeACTaBIEHUE MHOKECTB peanbHBIX  MPOLECCOB |
SIBJIEHUM, TpU  PELIEHHH

3a7a4 M3 JAPYTrUX Yy4eOHBIX
NpEeIMETOB U KYypPCOB

BeposiTHOCTB
CJIy4aitHOr 0
coObITUS

(6w

DreMeHTapHbIE  COOBITHS.
Cnyuaiinbie COOBITHSI.
bnaronpusitcTByromnme
SJIEMEHTapHBIE  COOBITHS.
BepositHOCTH COOBITHIA.
OmBITH c
PaBHOBO3MOXXHBIMH

SJIEMEHTapHBIMHU
coObITusiMH.  CryuaiiHbIi
BEIOOD.

[IpakTHueckast paboTta
«OTNBITH c
PaBHOBO3MOXXHBIMH
SJIEMEHTApPHBIMU
COOBITHSIMIDY

OcBauBaTh TTOHSITHSI:
SJIEMEHTapHOE cobOrITHE,
cllydaiiHO€  COOBITHE  Kak
COBOKYITHOCTh
OJIarONPUSITCTBYIOIIUX
3JIEMEHTapPHBIX CcOOBITHIA,
pPaBHOBO3MOKHBIC
3JIEMEHTAPHBIC COOBITHSI.
Pemrate 3a7a491 Ha
BBIYHCIICHHE BEpOSITHOCTEH
COOBITHH MO BEPOSTHOCTSIM
3JIEMEHTapPHBIX CcOOBITHI
CIIy4aHOTO OIIbITA.

Penrate 3ajJiauu Ha
BBIYHCIICHHE BEPOSITHOCTEH
COOBITHHE B ONBITaX  C
PaBHOBO3MO>KHBIMHU
SJIEMEHTAPHBIMHU COOBITHSIMH,
B TOM YHCJIE C IIOMOIIBIO
KOMIIBIOTEPA.

ITpoBOIMTH M M3y4YaTh OIBITHI




c PaBHOBO3MOXKHBIMU
SJIEMEHTApPHBIMHU COOBITHSIMHU
(C HCHOJIb30OBAaHUEM MOHET,
UIPpalbHBIX KOCTEH, APYyrux
MoOeIICH) B Xoje
MPAKTUICCKON pabOThI

Beenenne JlepeBo. CoiictBa nepesa: | OcBauBaTh IOHSTHS: JEPEBO
Teopuiorpagos €IMHCTBEHHOCTh myTtH, | Kak rpa¢ 6e3 nukia, BUCSYAs
(4 v) CyIIecTBOBaHWE  BHCsiueii | BEPIIMHA  (JIACT),  BETBb
BEPILIMHBI, CBsA3b Mexnay | ACPEBa, HOyTb B ICPEBC,
YHUCJIIOM BEPIIMH U yucjom | AMAMETpP N€peBa.
pébGep. IMpasuao Hzyuatrs cBoiicTBa Jepesa:
YMHOKCHHSI CyIIECTBOBaHUE BHCSTYCH
BCPIIMHBI, €IUHCTBEHHOCTH
Iy TH MEXIY JIBYMsI
BEPIIMHAMU, CBSI3b MEXKIY
YHUCJIIOM BEPIIMH W YHCIOM
pE€oep. Pemarts 3amaum Ha
IIONCK M  IIePCUHCIICHUEC
nyTen B nepeBe,
OIlpeIeJICHHE YHCIIa BEPIINH
nin pébep B AepeBe, 00X0J1
OWHapHOTO JepeBa, B TOM
qHCIe c MIPUMEHCHUEM
IpaBUJIa YMHOXCHUS
Cuayuaiinble ITporuBononoxxHOE OcBanBaTh MOHSATHS: B3aUMHO
co0bITHS coOsITHE. JlmarpaMMa | IPOTHBOIIOJIOKHBIE COOBITHS,
(8 1) Diinepa. OO6benMHEHHE U | OMEpPAlUU HAJ COOBITHAMH,
nepeceyeHue COOBITUH. 00beIUHEHNE U IepeCCUCHUC
HecoBMmecTHble  coObITHsI. | COOBITHH, Jparpamma
dopmyna cnoxenns | DWnepa  (Dinepa—Benna),
BEPOSITHOCTEH. IIpaBuio | COBMECTHBIC "
YMHOEHHS BEPOSTHOCTEH. | HECOBMECTHBICCOOBITHS.
VYcnoBHas BeposTHOCTE. | V3YUaTh TEOPEMBI o
HezaBucumsie cobOpITus. | BEPOATHOCTH o0besmHeHNs
[pescTaBienue nByX  coObituii  (opmysisl

CJIy4aifHOrO SKCIIepHMEHTa
B BHUJIC JepeBa

CIIOKEHUSI BEPOSITHOCTEH).

Pemrate 3a/1aun, B TOM 4HCJIIC
TEKCTOBBIE 3a71a4u Ha
oIpeielIeHHe BepOSITHOCTEH
OOBEIUHEHHS U NePECCUCHHUS
COOBITHI [ MOMOIIIBIO
YUCIJIOBOM OpsSIMOM,
auarpamm Dinepa, GopMyIIb
CJIIO>KE€HMSI BEPOSITHOCTEN.

OcBauBaTh HNOHATHSA: MPABUIO

YMHOXCHHUSI ~ BEPOSTHOCTEH,
YCIOBHAast BEPOSITHOCTD,
HE3aBUCHUMBbIC COOBITHS

JEPEBO CIIy4alHOI'O OIIBITA.
H3yyats CBOMCTBa




(ompeiesicHUs) HE3aBUCHMBIX
COOBITHIA.

Pemats 3a7a4u Ha
OIpeJieICHUE u
HCITOJIb30BaHUE HE3aBUCHUMBIX
coOpITu. Pemniate 3agaum Ha
MOUCK BEPOATHOCTENW, B TOM

qHCcIe YCIIOBHBIX, c
HCIIOJIb30BAHUEM nepesa
CIy4allHOr'O OIbITa
O0o01eHue, IlpencraBnenue  pgaHHBIX. | [loBTOpSATE  HM3y4yeHHOE U
KOHTPOJIb OmnmncarenpHas CTaTHUCTHKA. | BBHICTPAaUBaTh CHCTEMY
(4 9) I'padsr. BepositTHOCTE | 3HAHMA.
ciay4JaiiHOro cobbiTust. | Pemars 3a1a4u Ha

DrneMeHTHl KOMOMHATOPUKH

OpEICTaBICHUE UM OIHMCAaHHUE
JaHHBIX c MOMOIIBIO
U3YUYEHHBIX XapaKTEPUCTHUK.

Pemiats 3a71auu c
IpUMEHEHHEM TpadoB.
Penrath 3aJ1aun Ha
HaXO0XJCHNE BEPOSITHOCTH
CIIydallHOTO  COOBITHUSI  TIO
BEPOSITHOCTSIM

3JIECMCHTAPHBIX COOBITHH, B
TOM YHCJIE B ONOBITaX C

PaBHOBO3MOKHBIMU
JIEMEHTapPHBIMHU

COOBITHUSIMH.

Pemartn 3aa4u Ha
HaXO0XJE€HUE BEPOSITHOCTEH

OG'LC,HI/IHCHI/IH U TIEPECCUYCHUA

COOBITHII, B TOM YHCIE
HE3aBUCHUMBIX, c
HMCITOJIb30BAaHUEM
rpauuecKux NMpeacTaBICHUN
u aepesa CJIy4aliHOT O
OIIBITA.

Pemars 3a1a49u Ha

IepevunciIeHne KoMOMHaIuit
(ancna IepecTaHOBOK, YHCiIa
COYETaHWH), Ha HAXOXJCHHUE
BEPOSITHOCTEH  COOBITHU ¢

IIPUMEHEHUEM
KOMOWHATOPUKHU, B TOM
yyucjiae ¢ HUCMHOIb30BaHUEM

TpeyronsHuka Ilackais




9knacc (He MeHee 34 v)

IHe3aBUCHUMOCTH COOBITHI

Haspanue
pasnena  (TeMbl)QcuoBHoe cojiep:Kanue XapakTepucTHKa JAesiTeJIbHOCTH|
(4uci1o uacos) 06yuaromuxcst
[loBTOpEHME IIpencraBienue  naHHBIX.[IOBTOPSTH U3y4YEHHOE Y
Kypca 8 kiacca |OnmcartesbHast BBICTPANBATh CHUCTEMY
(4 ) CTaTUCTHUKA. OnepanuuzHaHWINA.

Ha T COOBITUAMM.PeniaTh 3a/Jaudl Ha MPEIACTABICHUC

1l OITUCAHUC JaHHBIX.
IPerraTth 3a7auu  Ha HaXOXKICHHUC
BEPOSITHOCTEH  OOBEOWHEHUS U
MepecedeHus: COOBITHI, B TOM|
[aucie HE3aBHCUMBIX, C
MCIIOJIb30BaHUEM rpadgpuyeckux|
MpeacTaBICHUMN u nepeBal
CITy4aliHOrO OmbITa.

IPemiaTte 3ajauyM Ha IIEPEUYUCIICHUE
IKOMOWHAITAH (aucia
MEepEeCTaHOBOK, YHCJIAa COYCTAHHUN),

Ha  HAXOXXJCHHE  BEPOSATHOCTEU
COOBITHIA c PUMEHEHUEM
KOMOMHATOPUKH, B TOM YHCIE C
MCTIOJIb30BAHUEM TPEeyTroJIbHUKA]
[lackans
DJ1eMeHThI IKombunaTtopHoe mnpaBuio/(OcCBauBaTh MOHSITHS:
KOMOMHATOPUKH |[yMHOXXSHUS. KOMOMHATOpHOE IIPaBHUIIO
(4 u) I[lepecTaHOBKU. MHOYKEHMSI, ynopsiioueHHast
Daktopuan. Coueranus wufiapa, TpoMKa OOBEKTOB,
MHCIIO COYETaHUMN.TePEeCTaHOBKA, (haKTOpHAJI YHCIIA,
TpeyroabHUK TTackais./coueTaHWe, YHUCIO COYETaHUH,
IMpakTryeckas paborarpeyronsnuk Ilackas.
«BpranciaeHue IPemaTe 3amauM Ha TIEPEUYUCICHUE
BEpOSITHOCTEH C[YTTOPSIIOYEHHBIX nap, TPOEK,
MCIIOJIb30BAaHHEM IEpPEYUCICHUEe IEPECTAaHOBOK U

KOMOWHATOPHBIX (PYyHKIIHI
PIICKTPOHHBIX TaOIUIDY

COYETaHWH SJIEMEHTOB pPa3INIHBIX
MHO>KECTB.

Pemiath 3aJayd Ha [PUMCEHEHHE
MUCiIa  codeTaHWM B anredpe
(cokpaméHHoe yMHOXXEHUE, OUHOM|
HrioToHna). Pemarts, npumenHss
KOMOHWHATOPUKY, 3a1a49u Ha
BBEIIHCIICHUE BEPOSITHOCTEI, B
[rom qHCIe c IIOMOIIBIO
PIEKTPOHHBIX TaOIUIl B XOJHC
IPaKTHIECKOWPaOOTEHI




["eomeTpuyeckast [‘eomeTpuueckas OcBauBaTh NOHATHE '€OMETPUUECKON

BEPOSITHOCTE BeposATHOCTh. ClIly4alHBIHBEPOITHOCTU. Pemiate 3agaum  Ha)

(4 ) BBIOOP TOYKU W3 (PUTYPBHIHAXOXKIACHUE BEPOSATHOCTEH B
Ha MJIOCKOCTH, M3/0NBITAaX, MPEICTAaBUMBIX KaK BBIOOD
OTpe3Ka, u3 QyTHTOYEK M3 MHOTIOyTrOJIbHHKA, Kpyra,
OKPY>KHOCTH OTpe3Kka WM JIYT'M OKPYXHOCTH,

[MUCIIOBOTO MPOMEXKYTKa

U cnbiTanus Mcneitanne.  Ycmex  uOcBauBaTh MOHSTHA: HCIBITAHUE,

Bepuynam (6 4) |[Heymada. CepusipiieMeEHTapHOE coObITHE B
MCIBITAHUN 10 TIEPBOrOMCIBITAHMM (yCcIeX M Heylaua),
lycrexa. HcnpiTanusicepus HUCHBITAHUIN, HACTYyIUJICHUE
Bepuysun.  BeposTHOCTH[IEpBOro ycrnexa (Heymadu), cepus
cOOBITUIA B cepuHuMCIIbITAaHNNH bepHyin.
MCTIBITAHUI Bepnysumu.PemaTte  3amadunm  Ha  HaXOXJICHHUE

I[MpaxkTuueckas padora
«HcnbrTanus bepnymian»

BEPOSITHOCTEH COOBITHHA B CepuH
HMCIIBITAHUH 1O MEpBOTO yclexa, B

TOM  YHCII€ C TPUMEHEHHEM
bopMyIIBI CyMMBI T€OMETPHUYECKOH]
MPOTPECCHUH.

IPemaTte 3amaun Ha HaAXOXKICHHUE
BEPOSITHOCTEH 3JIEMEHTaPHBIX
COOBITHII B CEpUM  HCIIBITAHUU
IbepHynu, Ha HaXO0XJeHHe
BEPOSITHOCTH onpesiesIEHHOTO
[MuciIa YCIIEXOB B CEpUU UCIBITAHUHN
Ibepuynnu.  HM3ydath B xone

MPAKTUIECKOU pabOTHI, B TOM YHCIIE]
C moMombIo ITHPPOBBIX PECYpCOB,
CBOMCTBa BEPOSITHOCTH B CEpPHUH
McnblTaHUM bepHynan

Cayuaiinas
BeauunHa (6 1)

CrydaifHass BeJIHYHHA H
lpactpeneneHue
BEPOSITHOCTEH.
MareMaTH4IeCKOe
O)KUJAaHWE © JTUCTICPCHS
ciayuaiiHOU BEJIMYMHBI.
[Ipumepst
MaTeMaTHIECKOTO
OKHTaH ST KaK|
[TEOPETHYUECKOTO CPEJTHETO|
BHAYCHUSI BEJINYUHEL.
[lonsiTue o 3aKOHE€|
OOJIBIITNX qucell.
M3mepenne BeposITHOCTEH
c MOMOIIBIO qacToT.
[Ipumenenue 3aKOHQ|
OOJIBIIIUX YHCEeT

OcBoUTHL TIOHSITHUSI: ciydaiiHas
BEJIWYMHA, 3HA4YCHHUE CIIyyalHOU
BEJIMYMHEIL, pactipenencHue]
BEPOSTHOCTEH.

M3yyaTb U 0OCYXIaTb MpPUMEPHI
ITICKPETHBIX u HEIPEPHIBHBIX|
CIy4dailHBIX BEJIMYHH (POCT, BEC
[ueJI0BEKa, YUCJICHHOCTH

HaCEJICHUsI, APYIrd€ H3MEHYMBBIC
BEJIMYMHBI, paCCMaTpHUBaBIIHUECH B
Kypce€ CTaTHCTUKH), MOJAEIbHBIX|

CIy4YailHbIX BEJIMYHMH, CBS3aHHBIX
co CIIyd9alHBIMU onbITaMHu
(OpocaHne MOHETBI, WI'PAJIBHON
KOCTH, CO CIIyJaiiHBIM BEIOOPOM M|
T. .).

OcBanBaTh TIOHSITHSI:




MaTEeMaTHYECKOE OXXHUJTaHWE
ciydaiiHOM BCJIMYHHBI Kak
TEOpPETHYECKOE CpeaHee 3Ha4YeHHUE,
lmucnepcust ciiydalHOW BEJIMYHHB
KaK aHaJIOT JMCIIEPCUU YHCIJIOBOTO
Habopa.

IPemmaTth 3amadyd  HA  BBEIYMCIICHUEC
MaTeMaTUIECKOTO  OKHJAHUS  H
IMUCIepPCUU JUCKPETHOM CIIy4alHOH|

IBEJIUYHUHBI 10 3aITaHHOMY|
[pacCIpCaCICHUIO, B TOM YHCIIC
pagad, CBsI3aHHBIX CO|

CTpaxOBaHUEM U JIOTEPESIMH.
BHAKOMHTHCSI C MaTeMaTHYECKUM|
O’KUJaHUEM u aucriepcuent
HEKOTOPBIX pacIpenesIcHUu, B TOM|
[MUCJIE pacHpesesIeHus] CIIydyalHOH|
BEJINYUHBI

UUCJIO  YCIEXOB» B  Ccepuy
ucneiTaHuil  bepuymnu. M3yuyarts

[MacToOTy COOBITHS B
MMOBTOPSIFOLIIUXCS CITy4aiHBIX|
onbITax Kak CIIy4alHY1O
BEJIMYUHY .

BHAKOMUTBCSI C 3aKOHOM OOJIBIINX
mucen (B dopme bepHymnn): mpu
OOJIBIIIOM YHCJIE OIMBITOB YacTOTA]
COOBITHSI Onn3ka K ero
BEPOSITHOCTH.

IPemate  3amayum Ha  U3MEpEHHE
BEPOSITHOCTEH C MOMOIIBIO YacCTOT.
OO0CcyXIaTh pOJIb 3aKOHA OOJBITHX
Mrcen B 0OOOCHOBAaHMHM YacCTOTHOTO
MeTO/1a U3MEPEHUsI BEPOSITHOCTEH.
OOcyXnaTh 3aKOH OOJIBIIIUX YHCE
KaK TIPOSIBICHHE CTaTHCTHYECKOH]
yCTOﬁ'—IMBOCTH B HU3MCHYHNBBIX
SIBJICHHUSIX, POJIb 3aKOHAa OOIBIINX
MUCeN B TPHUpPONE U B OIKHU3HU
[meIoBeKa

O6o01IeHNE,
koHTpOuIB (10 1)

[IpencraBieHnue JaHHBIX.
OrnucarenbHas
CTaTUCTHKAa. BEeposiTHOCTH|
ciIy4yalfHOT O COOBITHSI.
DIEeMEHTBI
[KOMOHHATOPUKH.
Crny4daiiHble BEJIWYHHBI U
[pacrpeneneHus

[ToBTOpSITH H3yYCHHOE 171
BBICTPAUBATH CHCTEMY
BHAHUM.

Pemate 3a7a4u Ha NpeaCcTaBICHUE]
1 ONMCAaHUE JaHHBIX.
IPemrate 3amaud  Ha HaXOXICHUE

BCPOSITHOCTEH COOBITHH, B TOM
[aucie B OITbITax c
[PABHOBO3MO>KHBIMH

PIIEeMEeHTapHBIMU COOBITHSIMH,|

BEpOSITHOCTEH  OOBEIAMHEHUS W




TIepecedeHust COOBITHI, BBIYUCIISITH)
BEPOSITHOCTH B OIBITaX C CEePHUSIMU
ClIydalHbIX UCHBITAHUN

5 kjacc
Homep Tem Kox-Bo
ypoka a 4acoB

Taasa 1. HatypaabHbie uncaa (20 4.)

1-2 Psin HaTypanbHBIX YUCE 2
3-5 udpsr. [JecsTnaHas 3amuck HATYpaITbHBIX YHCEI 3
6-9 OTpesok. J{nuHa oTpe3ka 4
10-12 IInockocts. [psimast. JTyua 3
13-15 Ixana. KoopauHaTHBIH 1yy 3
16-18 CpaBHeHHe HaTypaJIbHBIX YHCEl 3
19 IToBTOpeHne U cucTeMaTH3anys yueOGHOTo MaTepuaia 1
20 KonTtposphas padora Ne 1 1
I'naBa 2. Cno:keHne W BBIYHTAHNE HATYPAJbLHBIX ynces (33 u)

21-24 CrnoxeHne HaTypalbHbIX yncell. CBOMCTBA CIIOKEHUS 4
25-29 Bbruntanue HaTypanbHBIX YHCEI 5
30-32 Yucnossle 1 OyKBEeHHBIE BhIpakeHUs. DopMyItbl 3
33 Konrponshas padora Ne 2 1
34-36 YpaBHeHHE 3
37-38 VYroia. O6o3HaueHUE YIIIOB 2
39-43 Bunst yrios. M3mepenue yrios 5
44-45 Msuoroyronsaukn. PaBHbIE GUTYpBHI 2
46-48 TpeyroyibHUK U €ro BUABI 3
49-51 [MpsimoyrosbHEK. Ock CHMMETPUH GUTYPBI 3
52 [ToBTOpeHue u cucTeMaTH3anus y4eOHOro MaTepuana 1
53 Konrponsnas padora Ne 3 1




I'naBa 3. YMHo:KeHHe U JeleHHe HaTypaIbHbIX ynces (37 u)

54-57 Ymuoxenue. [lepemectureibHOE CBOWCTBO YMHOKEHHUS 4
58-60 CouerartesibHOE U PACIPEIUTENbHOE CBOMCTBA YMHOKEHHUS 3
61 -67 Jenenue 7
68-70 Jlenenue ¢ ocTaTkoM 3
71-72 Crenenp yncina 2
73 KonTponpHast pabora Ne 4 1
74-77 IInomans. [Tnomans npsiMoyroasHUKa 4
78-80 TIpsimoyronbHbIi mapamwienenumes. [lupamuna 3
81 -84 O0BeM MPSIMOYTOJIBLHOTO TapaJUIe/IeHea 4
85 -87 KomOunaTopHble 3a1a4u 3
88-89 IToBTOpeHue u cucreMaTn3anys yueOGHOTo MaTepuaia 2
90 Kontponenas padota Ne 5 1
I'naBa 4. O6bikHOBeHHBIE ApodH ( 18 1)

91-95 TlousiTue 0OBIKHOBEHHOW APOOH 5
96-98 [paBuibHBIE M HenpaBUIIbHBIE Apoou. CpaBHEHHE Apodeit 3
99- 100 CrnoeHue 1 BeIYUTaHuE Opo0ei ¢ OTMHAKOBBIMH 3HAMEHATEIISIMU 2
101 Jlpobu n neneHre HaTYpaIbHBIX YUCEI 1




